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INTRODUCTION 

TUNG•SOL 

INTRODUCTION 
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~kec~n,o~,.i.c~ -'vndws~~q. Inclusion of data. for a specific tube type does 

not necessari ly mean that the tube will be avai lable and for sale by 

Tung-Sol. 
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ADDITIONAL BINDER 

The Technical Data Books are being increased from three volumes to four 
volumes as the present three volumes are now filled to capacity. Sub-
scribers who have all the pages in three volumes may order another binder, 
marked Volume IV, at any time. The cost of an additional binder is $3.00. 

 J 
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TONG-SOL 

A separate Contents Page listing Cathode Ray Tubes 

is located at the beginning of the green section. 

A separate Contents Page listing Military and Industrial 

Tubes will be located at the beginning of the Blue Section. 
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TITLE PAGE 2759 
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4811 
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1 U4 6561 
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2DZ4 6828 
2E22 1562 
2E22 1564 
2E22 1566 
2EA5 5548 
2EN5 5571 
2ER5 6183 
2ES5 5886 
2EN5 5684 
2EN5 5685 

2EN5 6157 
2FQ5 5989 
2FQSA 6184 
2FV15 5549 
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3A4 1744 
3A4 1746 
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(CONTINUED NEXT PAGE 
RObsolete types listed in pink section of book only. 
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3AF4, 3AF4A 7039 3EV5 5992 4EW6 5599 SDHB 5083 
3AL5 3932 3G K5 6844 4EW6 5412 SDHB 5084 
3AT2 7009 3GS8 5856 4EW6 5413 5DH8 5085 
3AU6 6527 3HM6 6799 4GM6 5857 SDHB 5086 
3AU6 3872 3HM6 6800 4GS8 5858 SDJ4 6044 
3AV6 3936 3HM6 6801 4GZ5 6403 SDJ4 6045 
3AV6 3876 3HS8 6696 4GZ5 6404 SEAS 6233 
3A W3 6581 3HT6 6845 4HC7 6813 SEAB 5180 
36A6 6400 3HT6 6846 4HM6 6804 5EH8 6530 
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SA6 
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5AM8 
SAM8 

2270 
2210 
4409 
4019 

SGM6 
5GX6 
SGX6 

5861 
7014 
7015 

3BU8 4651 4BC5 4708 SANB 4661 
SGX6 7016 

38X6 5888 4BC5 4709 
5AN8 3896 

SHC7 6814 

3BY6 6381 4BC8 6276 SAOS 5433 
5J6 5151 

3BY6 4009 4BC8 6277 
SA05 4022 

SJ6 4029 

3BY6 4011 4BC8 5891 
SAS4A 5129 

5KD8 6887 

3BZ6 5595 4BC8 5892 
SAS4A 5130 

5R4GY 1599 

3BZ6 4014 46N6 6248 
SA58 6897 

SR4GY 1601 
48N6 4893 SR4GYA 4910 3BZ6 4016 
46N6 6249 SASS 6898 SRYGYA 491 1 3CB6 

3CB6 
5686 

4607A 3944 SAT8 6764 
ST8 5602 

3CE5 
5687 

4B07A 3891 SAT8 6765 
ST8 3952 

3CE5 
4756 
4757 4B07A 3893 5AT8 

5AU4 
4271 
5107 ST8 4982 

3CE5 4758 
4658 4570 

SAU4 4732 
SU4G 687-2 

3CB6 5787 
4BU8 6697 

5B8 4831 SU4G6 5044 

3CB6 4177 
4BU8 4895 

SBK7A 4024 SU4GB 4186 

3CB6 4179 
4BU8 4896 

56K7A 4026 SUS 6603 

3CY5 6326 
4BU8 4897 

SB07A 4898 SUS 6604 

3DG4 6352 
4BZ6 5125 

SB07A 4899 SU8 3904 
3DG4 6353 

4BZ6 5126 SV3 5292 

3D K6 5596 
4BZ6 
4627 

5127 
3946 

5807A 
SBR8 

4900 
4523 SV3 4525 

3DK6 5597 4CB6 SBWB 5310 SV3A 6068 
3DT6 5598 4CB6 

5690 
5691 SBWB 5311 SV4G 699-2 

3DT6 4518 4CB6 5104 SBW8 5312 SV6GT 4030 
3DT6 4519 4CB6 5105 SCG8 6563 

SV6GT 4032 

3DT6 4520 4CB6 5106 SCG8 6564 5X8 6619 

3DZ4 6830 4CX7 4522 SCG8 6565 5X8 6620 

3EA5 5551 4CY5 6327 SCLB 4652 5X8 4038 

3EH7 6225 4DE6 5176 SCLB 4653 SY3GA 4443 

3EH7 6226 4DK6 6802 SCLSA 5149 SY3GT 5692 
3EJ7 6227 4DK6 6803 SCL8A 5150 SY3GT 4550 
3EJ7 6228 4DT6 5924 5C08 6529 SZ3 691-2 
3ER5 6186 4DT6 4711 SC08 5081 6AB4 6354 
3ES5 5890 4DT6 4712 SC08 5082 6AC7/1852 1867 
3EV5 5688 4DT6 4713 SCR8 5177 6AC7/1852 1869 
3EV5 5689 4EH7 6229 5CR8 5178 6AF3 5276 
3FH5 6158 4EH7 6230 SCU4 5859 6AF4, 6AF4A 7040 

(CONTINUED NEXT PAGE) 
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bAF4,6AF4A 7041 6AU8 6585 6BH8 4579 6BX7GT 4554 

6AF6G 238-1 6AQSA 6586 6616-6BJ6A 5351 66X6 4693 

6AF6G 283-1 6AV5GA 5604 6616-6BJ6A 5352 6BY6 6388 
6AG5 2950 6AV5GA 4287 6617 4106 6BY6 3789 
6AG5 2952 bAVb 5929 6618 5930 6BY6 3791 

6AG7 5926 6AV6 1961 66K4 6568 66Y8 4714 
6AG7 1956 bAW8A 6622 6BK4 6569 bBZ6 4912 
6AG7 1958 bAW8A 6567 b6K4A 7001 bBZ6 3838 
6AH4GT 2953 6AX3 6280 bBK4A 7002 bBZ6 3840 
bAHb 6384 6AX4GT 6639 6BK5 5036 6BZ7 4555 
bAHb 6385 bAX4GTA 5574 6BK5 3187 6BZ8 4529 
6A15 2694 6AX4GTB 5575 66K6 2332 bC4 5932 
6AJ5 2035 6AXSGT 2721 6BK6 2334 6C4 1965 
6A K5 5434 6AXSGT 2379 6BK7A-B 4989 6C10 6090 
bAK6 1779 6AXSGT 2361 6BK7A-B 4691 6CA4 5996 

6AK6 1781 6AX7 3956 66L7GTA 5132 6CA4 5997 

6AL5 5927 6AX7 3958 66L7GTA 5133 bCBS 4414 

6AL11 6831 6AZ8 4665 6BL8 6046 bCBS 4300 
6AL11 6832 6AZ8 4573 6BL8 6047 6CBSA 7056 
6AM4 4571 6AZ8 4574 6BL8 6048 6CBSA 7057 
6AM8A 6505 6AZ8 4575 6BM8 5895 6CB6, 6CB6A 6533 
6AM8A 6506 6BA6 6508 6BM8 6049 bC86, 6C86A 5694 
bAN4 3360 6BA6 1791 6BM8 6089 6CD3 7042 
6AN4 3303 bBA7 2079 6BM8 5897 6CD6GA 6407 
BANS 2153 6BA7 2081 6BN4, 6BN4A 5764 bCES 4766 

bA N8 6605 66A7 2063 66N6 6250 bCE5 4767 

6AN8A 6606 6BA8 4551 66N6 4052 6CE5 4768 

6AN8A 6607 bBA8A 6623 bBNb 6251 6C F6 6389 

bA N8A 6621 6BA8A 4986 bBN8 5608 6CF6 6390 

bAQS-6AQSA 5435 bBAll 6624 6BQ5 5791 6CG6 4303 

bAQS-6AQSA 4689 bBAll 6625 6BQ5 5792 bCG7 5695 

6AQ6 2036 bBAll 6626 6BQ5 5793 6CG7 4190 

6AR5 2010 68C4 4448 6BQ5 5794 bCG8A 6570 
6AR5 2242 6BC5 6386 6BQ5 5795 bCG8A 6571 
BARB 2881 6BC5 6387 6BQ5 5796 6CG8A 6572 
bAR8 5414 6BC5 6405 66Q6GT 3142 6CN7 4913 
bAR8 4277 bBC7 2477 66Q6GT 2337 bCH8 4698 
BASS 5788 6BC8 6281 66Q6GT8 5202 bCHB 4699 
BASS 5789 6BC8 6282 bBQ6GT8 5203 6CH8 4700 

6AS6 5436 6BD4 3752 bBQ7 6641 6CK4 5204 

6AS6 2957 6BD4 3754 bBQ7A 3544 6CL6 6730 

6AS6 2959 bBDb 3308 bBQ7A 3546 6CL6 3021 

6A57GA 6234 6BE3 6888 bBQ7A 3548 6CL6 5184 

6AS8 6025 66E3A 7010 6BR8A 6532 6CL8 4740 

6AS8 6026 6BE6 5894 6858 4580 6CL8 4614 

bATb 5928 6BE6 2050 6BY6 2302 6CL8A 6391 

bAT6 3161 6BE6 2052 6BQ5 4293 6CL8A 5154 

6AT8A 6766 66F5 5438 6BQ5 4295 bCMb 4556 

6AT8A 6767 6BE6 6355 6BU6 2304 6CM7 6509 

6AT8A 6768 6BE6 6236 6BU6 2306 6CM7 4417 

6AU4GTA 6507 6BF7 3310 bBU8 6702 bCM6 5314 
6AUSGT 4431 bBFll 6899 bBU8 4764 bCMB 4668 
6AUSGT 2376 66F11 7000 6BU8 4765 6CN7 6392 

6AU6-bAU6A 6531 66G6G 5439 66U8 4610 6CN7 6033 

6AU6-bAU6A 4763 bBG6G 2166 bBN8. 4611 6CN7 4794 

6AU7 5993 6BG6GA 6356 bBN8 4612 6CA4 6164 
6AU7 5994 6BH6 2669 6BW4 4450 6CQ8 6534 
6AU7 5995 6BH6 1924 6BW4 4451 6CQ8 5091 
6AU8 6582 6BH8 4576 bBW8 5087 6CQ8 5092 
6AU8 6583 6BH8 4577 bBW8 5088 6CR6 3611 
6AU8 6584 6BH8 4578 6B W8 5089 6C55 4615 

(CONTINUED NEXT PAGE) 
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6CS8 4616 6DT8 5113 6FH6 5448 6H58 6608 
6CS6 5797 6DT8 5114 6FH6 5449 6HT6 6852 

6CS6 4060 6D WS 5137 6FH8 5798 6HT6 6853 

6CS6 4062 6DX8 6029 6FH8 5799 6HT6 6854 

6CS7 4533 6DX8 6030 6FM8 5800 6HZ6 7020 

6CS8 4797 6DY7 5553 6FM8 5801 6HZ6 7021 
6CS8 4798 6DZ4 6833 6FM8 5802 6HZ6 7022 
6CU5 6535 6DZ7 5699 bF05 5999 bJ.: 4066 
6CU5 4618 6DZ7 5700 6FOSA 6192 6J5, 6JSGT 1944 
6CU6 5205 6DZ7 5701 6F07 6256 6J5, 6JSGT 1946 
6CU6 3794 6DZ8 5416 6F07 6257 6J6-bJ6A 4799 
6CU8 6705 bE5 3376 6FV6 5450 6J6-bJ6A 4800 

6CU8 5094 6EA5 5554 6FV6 5451 bJ10 6889 

6CU8 5095 6EA7 6091 6FV8 6335 6JA8 6870 

6C WS 6252 6EA8 6238 6FV8 6511 6JA8 6871 

bCWS 5863 6EA8 5186 6FV8A 6512 6JA8 6872 

6C WS 5864 6EB5 5867 6FV8A 6513 6J C6 7047 

6CX7 4534 bEB8 5155 6FW5 6287 bJCb 7048 

bCX6 5061 6EH5 6643 6FW5 6288 6J D6 7053 

6CX8 5062 6EH5 5316 6FY5 6000 6J D6 7054 

6CX8 5063 6EH7 6190 6GC5 6336 6JH6 6834 

6CX8 5064 6EH7 6191 6GC6 5769 6JH6 6835 

6CY5 6329 6FH8 6540 bGES 6541 
6JH6 6836 

6CY7 5696 6EJ7 6239 6GE8 5940 
bJHB 6339 

6CY7 5697 6EJ7 6240 6G H8 5873 
bJK8 6340 

6CY7 5047 6EM5 5935 6GH8A 6816 
6JM6 6878 

6CZ5 5933 6EM5 5491 6GH8A 6817 6JM6 6879 

6CZ5 5067 6EM7 6627 6GH8A 6818 
6JN6 6880 

6D10 6028 6EA7 6285 bGJB 5941 
6JN6 6881 

6DA4 5136 6E0 7 6286 6G K5 6258 
6JS6 6890 

6DA4A 5898 6ER5 6731 6GK6 5770 
6JU8A 7068 

bDA7 4915 6ER5 5900 6GM6 5874 
6JN6 6837 

6DC6 3843 6EB5 5901 bGNb 5942 
6J V8 6544 

6DE4 6330 6EU7 5869 6GN8 5771 
bJV8 6545 

6DC6 3843 6EU7 5870 6GN8 5772 
6DZ8 7003 

6DE7 6331 6EU8 5765 bG07 7058 
6JZ8 7004 

6DE7 4918 6EU8 5766 bGS8 5875 
bK6GT 
6K6GT 

3094 
3096 

6DG6GT 4669 6EV5 5703 bGU7 7024 bK6GT 3098 
6D K6 6807 6EV5 5704 6GN8 6644 bKD8 6855 
6D K6 5609 6EV7 5871 6G W6 6732 616, bL6G 3025 
bDM4 6357 6EV7 5872 6GX6 7017 bLb, 6L6G 3027 
6DM4A 6642 6EW6 6587 6GX6 7018 6L6, 6L6G 3029 
6DN7 6408 6EW6 5297 6GX6 7019 bl6GB 6169 
bDQ4 6510 6EW6 5298 6GY6 6808 6L6G6 4306 
bD05 6332 6E W7 6255 6GY6 7025 6L6GB 4308 
6DQ5 5110 6EW7 5937 6GY6 7026 6LF8 6891 
bDQ6A 6537 6E W7 5982 6GZ5 6733 6LF8 6892 
bDQ6A 4620 6EX6 5578 6GZ5 6734 6N7, bN7GT 1343-1 
bDQ66 6538 6EYb 6413 bH65 6851 boll 6241 
bDQ66 6254 6EYb 5557 bHb, bH6GT 1341-1 6S4A 6393 
bDR4 6284 6EYb 5558 6H B6 6573 6S4A 6394 
6DR7 6539 6EZ5 6334 bHBb 6189 6S8GT 6707 
bDSS 5865 6EZ8 5767 6H F5 6819 bSC7 5943 
6D55 5030 bF6, 6F6GT 1385-1 6H F8 61 bb bSFS, bSFSGT 1086-2 
bDT4 6815 bF6, bF6GT 1339-1 bHFB 6167 6SK7, 6SK7GT 3246 
6DT8 5443 6FC7 5998 6H F8 6168 6SK7,6SK7GT 3246 
6DT8 5444 bFGS 5938 bHJ8 7027 65L7GT 5453 
6DT6 5611 6FG5 5939 bHJ8 7028 65L7GT 5454 
6DT6 4536 bFG7 7066 6HMb 6809 6SN7GTB 3966 
6DT6 4537 6FG7 7067 6HMb 6810 6SN7GTB 3968 
6DT6 4538 6EH5 bl b5 6HMb 6811 bSN7GT6 3970 

(CONTINUED NEXT PAGE) 
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65Q7, 6SQ7GT 1925 8BQ5 5462 12AB5 4419 126A7 2090 
65Q7, 6SQ7GT 1967 8BQ5 5463 12AC6 4621 12BD6 3316 
6SU7GTY 1684 8CG7 4672 12AC6 4622 12BE3 6893 
6T8A 6514 8CG7 4673 12A D6 6395 126E3A 7011 
6T8A 6515 SCM7 4674 12AD6 4624 126E6 5904 
6T8A 6516 8CM7 4675 12AE6 4625 12BE6 2061 

6U5/6G5 1147-3 8CN7 4801 12AE6 4626 12BE6 2063 
6U8 6609 8CN7 4802 12AE6A 6708 128F6 6364 

6U8A 6610 SC N7 4803 12AE7 5582 12BF6 6243 
6U8A 6611 8CS7 4770 12AF3 5284 128H7A 6520 
6U8A 6612 BCX8 5068 12AF6 5115 12BH7A 6521 

6V3A 4196 BCX8 5069 12AF6 4628 128K6 2338 
6V6GTA 4744 8CX8 5070 12AG6 4629 12BK6 2340 
6V6GTA 4745 8CX8 5071 12AG6 4630 12BL6 6342 
6W4GT 3500 8CY7 5708 12AJ6 4837 126N6 6266 
6W6GT 6574 8CY7 5709 12AL5 3166 126 N6 4090 
6W6GT 2553 8CY7 5055 12AL8 6291 126N6 6267 
6X4 6411 8E68 5283 12AL8 5097 12BQ6GT 3919 

6X4 6412 8EM5 5947 12AL11 6840 126Q6GT 3921 
6XSGT 6588 8EM5 5465 12AL11 6841 126R7 4380 
6XSGT 6589 8ET7 6517 12AQ5 5016 12BW4 4456 
6X8-6X8A 6735 8FQ7 6361 12AQ5 3316 12BW4 4457 

6X8-6X8A 6736 8FQ7 6362 12AS5 5803 126X6 5905 
6X8-6X8A 4994 8GN8 5773 12AS5 5804 128Y7A 6522 
6Y6G 6289 8GN8 5774 12AT6 5950 126Y7A 6523 
6Y6G 6290 8JV8 6838 12AT6 3170 126Y7A 6524 
6Y6GA 6070 8JV8 6839 12AT7 2569 12626 6365 
6Y6GA 4199 9A8 6820 12AT7 1894 12626 5562 
6Y10 7043 9A8 6821 12AU6 6547 12626 5563 
6Y10 7044 9A8 6822 12A U6 3916 12C5 5160 
7A8 5944 9AU7 6592 12AU7 6593 12C5 4250 
7A8 2885 9DZ8 5417 12AU7 6594 12CA5 5018 
7A K7 5946 9EF6 5015 12A U7 6595 12CR6 4436 
7A K7 3275 10AL11 6858 12AU7A 6596 12CU5 6709 
7AK7 2681 10AL11 6859 12AU8 6292 12D4A 5906 
7AU7 6590 lOBQS 6259 12AU8 6093 12DE8 5072 
7C5 2833 lOBQS 6260 12AU8 6094 12DF5 5034 
7C5 1090-1 lOBQ5 6261 12AU8 6095 12DF5 5035 
7C7 2835 lOBQS 6262 12AVSGA 5612 12DF7 5021 
7C7 2837 lOBQS 6263 12AVSGA 4312 12DF7 5022 
7EY6 6410 lOBQS 6264 12AV6 5951 12DK7 6193 
7EY6 5300 lODA7 4920 12AV6 1971 12DL8 5074 
7EY6 5301 lODE7 5056 12AV7 2740 12DL8 5075 
7F7 2292 lODE7 5057 12AW6 1912 12DM4 6366 
7F8 5707 lODR7 6546 12AW6 1914 12DM4A 6646 
7FC7 6001 10E88 5466 12AX3 6363 12DM5 4925 

7N7 2908 10EG7 5902 12AX4GTA 3918 12DM7 5805 
7N7 2910 10EW7 6265 12AX4GT8 6052 12DQ6A 6549 
7V7 2103 10EW7 5949 12AX7 6396 12DQ6A 4636 

7V7 2105 10EW7 5983 12AX7 3977 12DQ6B 6550 
8AU8-8AU8A 5049 lOG N8 6518 12AX7A 6737 12D Q6B 6269 

8AU8-8AU8A 5138 lOGN8 6519 12AX7A 6738 12DQ7 5354 
8AU8-8AU8A 5051 lOHF8 6170 12AY7 4583 12DQ7 5355 

8AU8-8AU8A 5457 lOHF8 6171 12AY7 2170 12D Q7 5356 

8AW8A 6628 lOHF8 6172 12AZ7 5711 12DS7 6293 

8AW8A 6591 1O1A8 6873 12AZ7A 6576 12DS7 6294 

86A8A 4718 lOJA8 6874 12B4A 3978 12D57A 5677 

83Q5 5277 lOJA8 6875 128A6 6341 12DS7A 5878 

8BQ5 5459 11CY7 5139 12BA6 1806 12DT5 5469 

8BQ5 5460 11CY7 5140 12BA7 2066 12DT5 5470 

8BQ5 5461 11CY7 5141 12BA7 2088 12DT6 5713 

(CONTINUED NEXT PAGE) 
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12DT6 5714 125N7GT 5479 18FY6 5480 33GY7 6863 
12DT6 5715 12SN7GT 4114 18FY6A 6101 33GY7 6864 

12DT6 5716 12SN7GTA 4191 18GD6 5910 34CD3 7060 
12DT7 6876 12SN7GTA 4193 18GD6A 6102 34GD5 6075 
12DT8 5118 12SN7GTA 4195 18GE6 5911 34GDSA 6348 
12DT8 5119 12U7 4641 18GE6A 6103 3585 1835 
12DU7 6367 12U7 4642 18H68 5961 35C5 5780 
12DV7 5360 12V6GT 5000 19AU4- 35CD6GA 4779 
12DV8 5142 12V6GT 2995 19AU4GTA 4843 35CD6GA 4780 
12DW5 5143 12W6GT 6577 19CLSA 5586 35DZ8 5423 

12DW7 5907 12W6GT 3927 19CL8A 5587 35EH5 5962 

12DW8 5584 12X4 6415 19DE7 5778 35GL6 5912 

12DY8 5419 12X4 6416 19DE7 5779 35GL6 5913 

12DZ6 5471 13DE7 5058 19EA8 5614 35GL6 5914 

12DZ8 5420 13DE7 5059 19EA8 5615 35H88 5963 

12EA6 5472 13DR7 5363 19EZ8 6055 35L6GT 5485 

12EC8 5187 13EM7 6629 19GCd7 7059 35L6GT 2158 
12ED5 5303 13110 6894 1978 5716 35W4 6397 

12EG6 5146 14A7/12B7 2409 1978 5719 35W4 2213 
12EH5 6647 14A7/12B7 2411 1978 3990 35ZSGT 6742 
12EH5 5320 14GT8 5908 19V8 2541 35ZSGT 6743 
12EK6 5474 14GT8 5909 21 EX6 5588 36AM3 5590 
12EL6 5024 15A8 4542 21 GYS 6825 36AM3A 6105 
12EM6 6194 15CW5 6343 21 H65 6860 36AM3B 6173 
12EN6 5025 15CW5 6344 22BW3 6861 36AM3B 6174 

12EO7 6295 15CW5 6345 22DE4 6347 38HE7 6865 

12EO7 6296 15EA7 6097 25AV5GA 5616 38HE7 6866 

12EZ6 5250 15EW6 6072 25AV5GA 4316 38HE7 6867 

12F8 4637 15EW6 6073 25AVSGT 3136 40FR5 6349 

12F8 4638 15EW6 6074 25AVSGT 3140 5065 5168 

12FA6 5251 16G K6 6369 25AX4GT 3766 SOBS 5169 

12FK6 5361 17AX3 6614 25BO6GT 3150 SOCS 6298 

12FM6 5362 17AX4GT 4677 258Q6GT 2347 SOC6GA 4626 

12FQ8 6054 17AX4GTA 5959 25C5 6297 50C6GA 4827 

12FO8 5776 178E3 6895 25C6GA 4824 SOCAS 5323 

12FR8 6071 176E3A 7012 25C6GA 4825 50DC4 5424 

12FR8 5954 17BF11 7006 25CA5 4255 SODC4 5425 

12FT6 5421 17BF11 7007 25CD6G 3214 SOEHS 6653 

12FX5 7005 17BO6GTB 5209 25CD6G 3216 50EH5 5325 

12FX8 5955 17BO6GT6 5210 25CD6GB 4423 SOFAS 6198 

12FX8 5956 17C5 5286 25D4 5364 SOFKS 6244 

12FX8A 6195 17D4 6197 25DN6 4383 SOFY8 5915 

12FX8A 6196 17D4A 6098 25DN6 4385 SOFY8 5916 

12G4 3277 17DE4 6597 25DQ6A 5365 SOHK6 6826 

12GA6 5879 17DM4 6370 25DQ6A 5366 SOHK6 6372 
12GC6 5777 17DM4A 6649 25DT5 5482 SOL6GT 5487 
12GE5 6368 17DO6A 6651 25DT5 5483 SOL6GT 2690 
12GN6 5957 17DO6A 4842 25EC6 5037 SOY6GT/G 1063-2 
12GW6 6739 17DO6B 6552 25EC6 5038 60FX5 5964 
12H4 4437 17DO6B 6271 25EC6 5039 60FX5 5965 

1218 5026 17GV5 6650 25EH5 6652 70L7GT 1633 

12JN6 6882 17GW6 6740 25EH5 5322 70L7GT 1635 
12JN6 6883 17128 (,g23 25L6GT 5077 11723 2093 
12K5 6096 17128 6856 25L6GT 5041 117L7/M7GT 6744 
12K5 4927 17JM6 6884 25W4GT 7034 117L7/M7GT 6745 
12L6GT 3984 17JM6 6885 25W6GT 3152 
12L6GT 3924 18DZ8 5422 25W6GT 3154 NOTES 1331-3 
12SG7 2064 18FW6 5564 25Z6GT 930-4 

PLATE NUMBER 12SG7 2066 18FW6A 6099 32ET5 5566 S 
125L7GT 5477 18FX6 5565 32ET5A 6104 REFER TO FRONT OF 
125L7GT 5478 i8FX6A 6100 33GY7 6862 SHEET ONLY. 
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TONG-SOL 

DEfINIT10NS 

CLASS A AMPLIFIER: 

The Class A Ampl ifier is an amplifier in which the grid hias and the 

exciting grid voltage are such that plate current flows approximately 

360 electrical degrees of the cycle. The ideal Class A Ampl ifier 

operates on the l inear portion of the plate current vs grid voltage 

characteristic in such a manner that the wave form of the plate cur—

rent is an exact reproduction of the excitinp grid voltage. The Class 

A Ampl ifier is characterized by low efficiency, low output and low 

percentage of harmonic distortion. 

CLASS A8 AMPLIFIER: 

The Class AB Ampl ifier is an amplifier in which the grid bias and the 

exciting grid voltage are such that plate current flows for appre—

ciably more than 180 electrical degrees but less than 360 electrical 

degrees bf the cycle. This class of ampl ifier, sometimes designated 

as "Class A.' (prime) Ampl ifier" is characterized by efficiency, out—

put and percentage of harmonic distortion intermediate to those of 

Class A and Class B Ampl ifiers. 

CLASS B AMPLIFIER: 

The Class B Ampl ifier is an amplifier in which the grid bias and the 

exciting grid voltage are such that plate curreniflows approximately 

180 electrical degrees of the cycle. The grid hias is approximately 

equal to the plate current cut—off value, and the power output is 

proportional to the square of the excitation Arid voltage. The Class 

B Ampl ifier is characterized by medium efficiency, medium output and 
medium percentage of harmonic distortion. 

CLASS BC AMPLIFIER: 

The Class BC Ampl ifier is an ampl ifier in which the grid bias and the 

excitino grid voltage are such tha4 the plate current flows slightly 

less than 180 electrical degrees of the cycle. The Class BC Ampl ifier 

is characterized by an efficiency, an output and a percentage of har—
monic distortion intermediate to those of Class B and Class C Ampli—

fiers. 
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CLASS C AMPLIFIER: 

The Class C Ampl ifier is an amplifier in which the grid bias voltage 

and the exciting grid voltage are such that the plate current flows 

for considerably less than 180 electrical degrees of the cycle. The 

Class C Amplifier is characterized by high plate-circuit efficiency, 

high Dower output and a high percentage of harmonic distortion. 

NOTE: The suffix i added to the letter or letters of the class 

identification denotes that grid current does not flow 

during any part of the input cycle. The suffix :denotes 

that grid current flows during some part of the cycle. 

AMPLIFICATION FACTOR: 

The ampl ification factorµ is the ratio of a small change in plate 

voltage to a smal l change incontrol-grid voltage under the conditions 

that the plate current remains unchanged and that all other electrode 

voltaoes are maintained constant. It is a measure of the effective-

ness of the control-grid voltage relative to that of the plate volt-

age upon the plate current. 

PLATE RESISTANCE 

The plate resistance rp is the ratio of a small• change in the alter-

nating plate voltage to a small change of the in-phase component of 

the alternating current produced thereby, al l other electrode volt-

ages being maintained constant. 

TRANSCONDUCTANCE: 

Transconductance gm from one electrode to another is the ratio of a 

smal l chanoe in the magnitude of the alternating currents' in-phase 

component theft flows in the second electrode to a smal l chanoe in 

the alternating voltage of the first electrode, all other electrode 

voltaoes being maintained constant. 

CONVERSION 7RANSCONDUCTANCE: 

Conversion transconductance sc is the ratio of a small magnitude of 

single beat-frequency component (Fi + Fs) or (Fi- Fx) of the output 

electrode current to the magnitude of a small control-electrode volt-

age of frequency Fi. This is under the conditions that al l direct 

electrode voltages and the magnitude of the electrode alternating 

voltage F[ remains constant and that no impedances atihe frequencies 

Fi or F: are present in the output circuit. 
►LATE 
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  TUNG-SOL 

CONVERSION PLATE IMPEDANCE: 

Conversion plate impedance is the ratio of a small change in the plate 

voltage of a frequency converter to a smal l change in its plate cur—

rent under the conditions that al l direct voltages remain constant 

and that noimpedances to the osci llator frequency or to the measurement 

frequency are present in its plate circuit. 

CONVERSION GAIN: 

Conversion oainisthe ratio of the magnitude of the inteT*nediate fre—

quency voltage developed at the output circuit of the frequency con—

verter, to the magnitude of the exciting voltage appl ied to the sig—

na} arid. 

VOLTAGE GAIN: 

The voltage gain of an ampl ifier stage is the ratio of voltage devel—

oped across the plate impedance to the exciting grid voltage. 

VOLTAGE AMPLIFIER: 

A voltage ampl ifier is an ampl ifier whose primary purpose is to obtain 

a voltage gain without regard to the power del ivered into its output 

circuit. 

PHASE INVERTER: 

Phase inverter is an -ampl ifier whose purpose is shifting the phase of 

an incoming signal voltage by 180 degrees to provide a driving voltage 

in combination with the original signal for a push —pull ampl ifier. 

POWER AMPLIFIER: 

Power ampl ifier is an ampl ifier whose primary purpose is to del iver 

power into a load circuit. 

PUSH—PULL AMPLIFIER: 

A push—pull ampl ifier consists of two simi lar ampl ifiers so arranged, 

that the output voltage of one is 180° out of phase with the other. 

Push — pull ampl ifiers are characterized by increased power output for 

a given total harmonic distortion as this type of connection cancels 

the even harmonics. 

UNDISTORTED POWER OUTPUT: 

The undistorted power output is defined as the power output del ivered 

by a vacuum tube into a resistance load, under the conditions that 

the total generated harmonic distortion with a sinusoidal excitation 

voltage shall not exceed an arbitrary criterion pf permissable total 

harmonic distortion of five per cent. 

1 
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POWER OUTPUT: 

The power output is the AC power developed in an external non—induc—

tive resistor of rated value connected in the plate circuit of the 

amplifier. The maximum power output is l imited by an arbitrary cri—

terion of permissible total harmonic distortion. 

POWER SENSITIVITY: 

Power sensitivity of an output tube is the ratio of the undistorted 

power output to the square of the exciting grid voltage. The unit of 

power sensitivity is the mho or iunho. 

MODULATION: 

Modulation is the process by which same characteristic of a periodic 

wave is varied with time in accordance with a signal. 

DEMODULATION: 

The process of recovering a modulating signal (in a detector) from a 

modulated wave. 

INTERMODULATION: 

Intermodulation is the production in a non—l inear circuit element of 

frequencies corresponding to the sums and differences of the funda—

mentals and harmonics of two or more frequencies which are transmit—

ted through that element. 

CROSS MODULATION: 

Cross modulation is the modulation of the carrier of the desired sig—

nal by a modulating voltage of an undesired signal. 

AMPLITUDE DISTORTION: 

Amplitude distortion results from non—linear amplification in such a 

manner that the output wave form is not exactly proportional to the 

ampl itude of the input signal, and harmonics of the signal are gener—

ated in the amplifier. 

FREQUENCY DISTORTION: 

Frequency distortion results when the frequency components of the in—

put signal are not amplified with equal magnitude. 

PHASE DISTORTION: 

Phase distortion results when the phase relation of the frequency com—

ponents in the output differ from the phase relation of the frequency 

components in the input. 
►L#TE 
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PEAK FORWARD ANODE VOLTAGE: 

Peak forward anode voltage is the maximum instantaneous voltage ap—

pearing across the anode and cathode in the direction in which the 

tube is designed to conduct current. 

PEAK INVERSE ANODE VOLTAGE: 

Peak inverse anode voltage is the maximum instantaneous voltage ap—

pearing across the anode and cathode in the direction opposite to 

that in which the tube is designed to conduct current. 

TUBE VOLTAGE DROP: 

In a vacuum tube, the tube vcltage drop varies with the current and 

is the anode voltage produced by a specified plate current. Tube volt—

age drop in a gas or vapor—filled tube is the anode to cathode volt—

age during the conducting period. 

MAXIMUM PEAK PLATE CURRENT: 

Maximum peak plate current is the highest peak current that the plate 

of ,a vacuum tutSe can safely pass in the direction in which the tube 

is designed to conduct the current. 

CATHODE CURRENT: 

Cathode current is the total electronic current passing to or from 

the cathode through the vacuous space. 
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PLATE 
1452 

Luc. 91 
1944 

SYMBOLS OF TUBE CHARACTERISTICS 

Cgk Grid to cathode capacitance (input! 

Cpk Elate to cathode capacitance (output! 

Cgp Grid to p9 ate capacitance 

Eb Average or quiescent value of plate voltage 

Ebb Plate supply voltage 

Ec .Average or quiescent value of grid voltage 

Ecl Average or quiescent value of kl grid voltage 

fC2 Average or quiescent value of #2 grid voltage 

Ecc~ Al Grid supply voltage 

ECC2 #2 Grid supply voltage 

Ef Filament or heater terminal voltage 

Eff Heater or filament supply voltage 

Einv Peak (or crest) inverse voltage 

Esig Signal voltage (input to control grid}. 

gm Grid-plate transconductance (mutual conductance) 

I b Average or quiescent value of plate current 

Ic Average or quiescent value of grid current 

Icl Average or quiescent value of #1 grid current 

IC2 Average or quiescent value of rY2 grid current 

If Filament or heater current 

IL Load current 

Is Total electron emission (total cathode current) 

ma. Current in milliamperes 

megohm Resistance it millions of ohms 

mw. Milliwatts is power expressed in thousandths of watts 

Pi Power input 

Po Power output 

Pp Anode dissipation 

RMS Root-Mean-Square 

R~ load resistance 

rp Plate resistance 

sc Conversion tranconductance 

tk Cathode heating time 

µ Amplification factor 

µfd Capacitance in microfareds 

µµfd Capacitance in micro-microfarads 

µmhos Conductance in micromhos 

COPYRIGHT ~/~E /Y TUN030L ELlCTRIc INC. ELFCTRO!(TU/E OIVIB~ON NEWARK, N[W J[RSEY. U.S.A. 



TONG-SOL 

SYMBOLS OF TUBE ELEMENTS 

(AS EMPLOYED IN CONNECTION WITH BASE DIAGRA N,SI 

Ga

R 

F 

Ft

G 

H 

Ht

Ic

K 

Nc

P 

Dp 

S 

Si 
Xs

T 

Fc

Gm

Go

GS 

He

Pi 

Po
Pr

Ps

5u

USE THIS COLUMN fOR ALL DATA 
SHEETS DATED PRIOR TO 

JUNE 15, 1944 

Anode Grid 

Ray Control Electrode 

Filament 

Filament Tap 

Control Grid 

Heater 

Heater Tap 

Internal Connection 

Cathode 

No Connection 

Plate 

Diode Plate 

Metal Shell 

Internal Shield 

External Shield 

Target 
P.eam PI ate 
Filament Center (Electrical) 

Modulator Grid 

Oscillator Grid 

Screen Grid 

Heater Center (Electrical) 

Input Plate 

Oscillator Plate 

Remote Cut-Off Plate 

Sharp Cut-Off Plate 

Suppressor Grid 

USE THIS COLUMN FOR ALL DATA 
SHEETS DATED JUNE 15. 1944 

AND LATER 

A (A1, AZ, 

b (D1, DZ, 

F 

Ft

G (G 1, Gz, 

H 

Ht

Ic

J 

K 

Nc

P 1P1. 

S 

Si 

Sx

T 

A 

Pz, 

etc..) Arode 

etc.) Deflectors, Ray 
Control Electrode 

Filament 

Filament Tap 

etc.) Grid 

Heater 

Heater Tap 

Internal Connec-
tion 

(Not For.External Use) 

Jumper 

Cathode 

No Connection 

Plate, Diode Plate etc.) 

Shell 

Internal Shield 

External Shield 

Target 

Beam Plate 

GRID SUBSCAI►T NUMBER$ ARE USED ONLT [MEN 

THERE IS MORE THAN ONE GRID IM THE TUBE. 

T NEY SIGN IfT THE SEOVE NCE FROM THE C ATNODF. 

FOR E%AN/LE, G3 INDICATES THE 3RD. GRID 

FROM TNf CAT NODE. MNEN THERE AR E. T[IA ElE-

KEFTS IN A TUDE, SUBSCRI►TS ARE USED ONIT 

IF THERE IS MORE THAN ONE GRID IA' AMT GIYEM 

UNIT. FOR E%AMPLE, A T0.10DE-/ENTOOE IS 

L ABELLEO G2, G3 FOR A ►ENTODE SECTION, 

M NEREAS THE TRIODE SECTION IS LAKE LlEO G. 

If THERE ARE 2 PENTODE SECTIONS, THERE ARE 

T MEN TNO S[TS OF SUBSCAI►TS. 

ALL BASING DIAGRAMS ARE BOTTOM VIEWS. THEY ARE SYMBOLIC 

AND DO NOT NECESSARILY REPRESENT INTERNAL TUBE CONSTRUCTION. V 

PLATE 
1453 

AUG. 91 
1944 

CO-VINI6NT 1~4~ [IY TUNO-fOl [L[CTIIIC INC. [L[C TIAON TU [ DIVINION N[WAIA K, NEW J[I1f [V, U. s. A. 



TUBES NOT RECOMMENDED FOR NEW EQUIPMENT DESIGN 
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TUBES NOT RECOMMENDED FOR NEW EQUIPMENT DESIGN 
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TUBES NOT RECOMMENDED FOR NEW EQUIPMENT DESIGN 
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BASE DIAGRAMS FOR TUBES NOT RECOMMENDED FOR NEW EQUIPMENT DESIGN 

TUNG•SOL 

CAB 

4B 

4G 

4Y 

SAD 

4AC 

4BU 

~K 

SA 

SAF 

SAD 

4C 

4M 

SAA 

SAG 

4AH 

4D 

4'X 

SAC 

SAM 

T UNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOONFIELO~ NEW JERSEY, U.S.A. OCTOBER 1, 1958 PLATE Y53 v1 



BASE DIAGRAMS FOR TUBES NOT RECOMMENDED FOR NEW EQUIPFIENT DESIGN 

TUNo•so~ 

sas 

SBZ 

sF 

SR 

sY 

SAZ 

sC 

sK 

ss 

6A 

SB 

SD 

sM 

ST 

6AA 

SBF 

sE 

SQ 

sU 

6A6 



BASE DIAGRAMS FOR TUBES NOT RECOMMENDED FOR NEW EQUIPMENT DESIGN 

TUNc•so~ 

6AD 

6A P 

6B 

bBX 

6F 

6AE 

6AU 

66A 

6C 

6G 

6AF 

6A W 

6BD 

bCN 

6H 

6AM 

6Al( 

66J 

6D 

6J 

 J 
T UNG-GOl ELECTRIC INC. ELECTRON TUBE DIVISION. BLOONf1EL0, NEW JERSEY, U.S.A. OCTOBER 1, 1958 PLATE 15j 42 



BASE DIAGRAMS~FOR TUBES NOT RECOPIMENDED FOR NEW EQUIPMENT DESIGN 

TUNo•so~ 

6L 

6S 

7A 

7AF 

7AK 

6.M 

bW 

7AA 

7AG 

7AL 

6Q 

6X 

7AB 

7A H 

7AM 

6R 

6Y 

7AD 

7AJ 

7A0 

 J 



BASE DIAGRAMS FOR TU9ES NOT RECOMMENDED FOR NEW EQUIPMENT DESIGN 

~  TUNG•SGL 

7A P 

76 

7BT 

7AU 

76E 

T UNG-BOL ELECTRIC INC. 'ELECTRON TUBE DIVISION, Bl00 MFI ELD, NEW JERSEY, U.S.A. OCTOBER 1, 1958 PLATE W5343 



EASE DIAGRAMS FOR TUBES NOT RECOMMENDED FOR NEW EQUIPMENT DESIGN 



B,4SE DIAGRAMS FOR TUBES NOT RECOMMENDED FOR NEW EQUIPMENT DESIGN 

TUNG•SGL 

seu 

eCN 

eDl 

eK 

aS 

asv 

aC O 

aF 

aN 

aL 

eC 

tCP 

eFv 

BQ 

8T 

aCB 

SCQ 

BH 

8R 

aw 

TUNG—SOL ELECTRIC INC. ELECTRON TUeE DIVISION, BLOOMFIELD, NEW JERSEYS U.S.A. OCTOBER 1, 1958 PInTE N5j44 



BASE DIAGRAMS FOR TUBES NOT RECOh1MENDED FOR NE4;' EQUIPMENT JESIGh 

TUNG•SOL 

BY 8Z 9AH 9AJ 



RATING SYSTEMS FOR ELECTRON DEVICES 

TUNG•SOL 

RATING SYSTEMS FOR ELECTRON DEVICES 

ATHE CONDITIONS UNDER WHICH AN ELECTRON TUBE MAY BE OPERATED ARE LIMITED 

BY THE FUNDAMENTAL CAPABILITIES OF THE TUBE ITSELF. PHYSICAL LIMITATIONS 

EXIST I FOR EXAMPLE, IN THE PERMISSIBLE TEMPERATURES AT WHICH THE VARIOUS 

ELECTRODES MAY BE OPERATED I IN THE AMOUNT OF CURRENT WHICH CAN BE EMI TTED 

BY THE CATHODE S AND IN THE VOLTAGE GRADIENTS WHICH MAY BE PERMITTED BE-

TWEEN THE VARIOUS TUBE ELEMENTS. 

MAXIMUM TUBE RATINGS HAVE BEEN ESTABLISHED TO DEFINE THESE VARIOUS PHY-

SICAL LIMITATIONS OF THE TUBE IN TERMS OF READILY MEASURABLE QUANTITIES. 

THE NUMERICAL QUANTITIES PRESENTED AS MAXIMUM RATINGS INDICATE THE 

LIMITING OPERATING VALUES REQUIRED TO ASSURE SATISFACTORY TUBE LIFE AND 

PERFORMANCE. 

BEFORE THE VALUE OF ANY RATING CAN BECOME MEANINGFUL / THE RATING SYSTEM 

ON WHICH THE RATING IS BASED MUST BE SPECIFIED. THE SYSTEM MUST DEFINE 

THE INTERPRETATION REQUIRED OF THE NUMERICAL VALUES AND INDICATE THE 

PROCEDURE NECESSARY TO DETERMINE WHETHER OR NOT A TUBE IS OPERATING 

WITHIN ITS RATING. 

DEFINITION OF RATING SYSTEMS 

DESIGN-CENTER RATING SYSTEM 

BDESIGN-CENTER RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL 

CONDITIONS APPLICABLE TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS 

DEFINED BY ITS PUBLISHED DATA I AND SHOULD NOT BE EXCEEDED UNDER NORMAL 

CONDITIONS. 

THE DEVICE MANUFACTURER CHOOSES THESE VALUES TO PROVIDE ACCEPTABLE SERV-

ICEABILITY OF THE DEVICE IN AVERAGE APPLICAT IONS I TAKING RESPONSIBILITY 

FOR NORMAL CHANGES IN OPERATING CONDITIONS DUE TO RATED SUPPLY VOLTAGE 

V ARIATION~ EQUIPMENT COMPONENT VARIATION I EQUIPMENT CONTROL ADJUSTMENT I

LOAD VAR IATION~ SIGNAL VARIATION S ENVIRONMENTAL CONDITIONS AND VARIA-

TIONS IN DEVICE CHARACTERISTICS. THE EQUIPMENT MANUFACTURER SHOULD DESIGN 

SO THAT INITIALLY NO DESIGN-CENTER VALUE FOR THE INTENDED SERVICE IS EX-

CEEDED WITH A BOGEY DEVICE IN EQUIPMENT OPERATING AT THE STATED NORMAL 

SUPPLY VOLTAGE .'N

'FOR AN AC POWER SOUR CE I 117 VOLT PLUS OR MINUS 10% IS ACCEPTED USA 
PRACTICE. 

ABSOLUTE-MAXIMUM RATING SYSTEM 

CABSOLUTE-MAXIMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRON-

MENTAL CONDITIONS APPLICABLE TO ANY ELECTRON DEVICE OF A SPECIFIED TYPE 

AS DEFINED BY I.TS PUBLISHED DATA I AND SHOULD NOT BE EXCEEDED UNDER THE 

WORST PROBABLE CONDITIONS. 

THE DEVICE MANUFACTURER CHOOSES THESE VALUES TO PROVIDE ACCEPTABLE SERV-

ICEABILITY OF THE DEVICE S TAKING NO RESPONSIBILITY FOR EQUIPMENT VARI-

ATIONS/ ENVIRONMENT VARIATIONS I AND THE EFFECTS OF CHANGES IN OPERATING 

CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. 

CONTINUED ON FOLLOWING PAGE 
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CONTINUED FROM.PRELEDING PAGE 

THE EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGHOUT 

LIFE NO ABSOLUTE-MAXIMUM VALUE FOR THE INTENDED SERVICE IS EXCEEDED WITH 

ANY DEVICE UNDER THE WORST PROBABLE OPERATING CONDITIONS WITH RESPECT TO 

SUPPLY-VOLTAGE VARIATION S EQUIPMENT COMPONENT VARIATION S EQUIPMENT CON-

TROL ADJUSTMENT S LOAD VARIATION S SIGNAL VARIATION S ENVIRONMENTAL CONDI-

TIONS~ AND VARIATIONS IN DEVICE CHARACTERISTICS. 

DESIGN-MAXIMUM RATING SYSTEM 

DDESIGN-MAXIMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL 

CONDITIONS APPLICABLE TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS 

DEFINED BY ITS PUBLISHED DATA AND SHOULD NOT BE EXCEEDED UNDER THE 

WORST PROBABLE CONDITIONS. 

THE DEVICE MANUFACTURER CHOOSES THESE VALUES TO PROVIDE ACCEPTABLE SERV-

ICEABILITY OF THE DEVICE I TAKING RESPONSIBILITY FOR THE EFFECTS OF 

CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARAC-

TERISTICS. 

THE EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGHOUT 

LIFE NO DESIGN-MAXIMUM VALUE FOR THE INTENDED SERVICE IS EXCEEDED WITH A 

BOGEY DEVICE UNDER THE WORST PROBABLE OPERATING CONDITIONS WITH RESPECT 

TO SUPPLY-VOLTAGE VAR IATION I EQUIPMENT COMPONENT VARIATION S EQUIPMENT 

CONTROL ADJUSTMENT, LOAD VARIATION I SIGNAL VARIATION I AND ENVIRONMENTAL 

CONDITIONS. 

DISCUSSION 
THE DESIGN-CENTER SYSTEM ASSIGNS THE ENTIRE RESPONSIBILITY FOR DEVICE 

USAGE TO THE DEVICE MANUFACTURER; HE MUST ACCEPT FULL RESPONSIBILITY FOR 

THE EFFECTS OF VARIATIONS IN DEVICE CHARACTERISTICS I AND VARIATIONS IN 

ANY POSSIBLE CIRCUIT OPERATING CONDITIONS. THE ABSOLUTE-MAXIMUM SYSTEM 

ASSIGNS THIS ENTIRE RESPONSIBILITY TO THE CIRCUIT DESIGNER. THE DESIGN-

MAXIMUM SYSTEM EFFECTS A MORE LOGICAL DIVISION OF THESE BASIC RESPONSI-

BILITIES. IT ASSIGNS THE EFFECT OF VARIATIONS IN DEVICE CHARACTERISTICS 

TO THE DEVICE MANUFACTURER AND THE EFFECTS OF VARIATIONS IN THE CIRCUIT 

O PERATING CONDITIONS TO THE EQUIPMENT MANUFACTURER. 

FOR AN EQUIPMENT DESIGNER TO DETERMINE WHETHER HE IS OPERATING WITHIN 

RATING UNDER ANY OF THE ABOVE SYSTEMS HE MUST ACCOMPLISH THE FOLLOWING: 

DESIGN-CENTER SYSTEM 

].. SELECT OR OTHERWISE OBTAIN A BOGEY DEVICE. 

2. OPERATE EQUIPMENT USING BOGEY DEVICE AT STATED NORMAL SUPPLY 
VOLTAGE. 

3. SELECT ALL COMPONENTS ASSOCIATED W~1 T.H DEVICE FOR AVERAGE VALUE S~ 
AND SET ALL CONTROLS FOR NORMAL SETTINGS. 

U. MEASURE ALL DEVICE CURRENTS VOLTAGE DISSIPATIONS ETC.~AND 
COMPARE WITH RATINGS. IF NO RATING 1~ EXCEEDED THE DEVICE IS 
BEING O►FRAYED WITHIN RATING WHERE THE EQUIPN.E NT IS NOT SUB-
JECTED TO SUPPLY VOLTAGE VARIATIONS IN EXCESS OF STANDARD AC-
CEPTED rRACTICE. 

C ONTIMUEO ON fOLLOWIMG PAGE 
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ABSOLUTE-MAXIMUM SYSTEM 

1. ESTABLISH THE WORST PROBABLE OPERATING CONDITIONS FOR THE ITEM (VOLT—

AGE~ CURRENT S DISSIPATION S ETC. ) TO BE RATED. THIS MEAN$ COMBINI 6 EX—
TREMES OF SUPPLY VOLTAGE S LIMIT COMPONENTS EXTREMES OF CONTROL SET—
TINGS~ SIGNAL S AND ENVIRONMENT S AND LIMIT DEVICES IN SUCH A WAY AS TO 
PRODUCE THE WORST PROBABLE VALUE. 

Z. UNDER THE A80VE CONDITIONS MEASURE THE ITEM CONSIDERED AND IF THIS IS 
WITHIN RATING S THE RATING IS BEING MET. 

j. REPEAT THE ABOVE FOR EACH ITEM BEING CONSIDERED. 

DESIGN-MAXIMUM SYSTEM 

1. ESTABLISH THE WORST PROBABLE OPERATING CONDITIONS FOR THE ITEM TO BE 
RATED. THIS MEANS COMBINING EXTREMES OF SUPPLY VOLTAGE, LIMIT COMPO—
NENTS E EXTREMES OF CONTROL SETTINGS SIGNAL, AND ENVIRONMENT SO AS TO 
PRODUCE THE WORST PROBABLE CONDITION$. 

Z. UNDER THE ABOVE CONDITIONS USING A BOGEY DEVICE MEASURE THE ITEM CON—
SIDERED AND IF THIS IS WITHIN RATING S THE RATING IS BEING MET. 

3• REPEAT THE ABOVE FOR EACH ITEM BEING CONSIDERED. 

TO UNDERSTAND THE ABOVE ONE NEED TO UNDERSTAND THE FOLLOWING DEFINITION: 

A. BOGEY TUBE: 

A BOGEY TUBE IN THE EXACT SENSE WOULD BE A TUBE OF A SPECIFIED TYPE 
WHICH HAS EACH AND ALL OF ITS CHARACTERISTICS EQUAL TO THE PUBLISHED 
VALUES. SUCHA TUBE IS EXTREMELY DIFFICULT TO FIND BECAUSE OF THE LARGE 
NUMBER OF CHARACTERISTICS INVOLVED. FOR PRACTICAL PURPOSES OF APPLICA—
TION~ ABOGEY TUBE CAN BE OBTAINED BY CONSIDERING ONLY THOSE CHARACTER—
ISTICS WHICH ARE DIRECTLY RELATED TO THE CLASS OF SERVICE BEING 
EVALUATED. 

B. WORST PROBABLE CONDITIONS: 

THE WORST PROBABLE CONDITION IS DIFFERENTIATED FROM THE WOR ST POSSIBLE 
CONDITIONS IN THAT SOME EQUIPMENT CAN BE ADJUSTED TO OPERATE SO AS TO 
BE UNUSABLE. THE PROBABILITY OF OPERATING EQUIPMEWT UNDER SUCH CONDI—
TIONS FOR ANY LENGTHY PERIOD OF TIME IS SMALL AND HENCE SHOULD NOT BE 
CONSIDERED AS WITHIN THE WORST PROBABLE CONDITION S BUT THE WORST POS—
SIBLE CONDITION. 

FOR EXAMPLE A TELEVISION SET S CAN BE MISADJUSTED SO AS TO PRODUCE NO 
PICTURE AND AT THIS TIME EXTREMES OF VOLTAGE OR DISSIPATION MAY BE 
REACHED WHICH COULD BE CALLED p WORST POSSIBLE CONDITION. THIS CAN 
BE CONTRASTED TO A CONDITION WHEREIN THE SET IS MISADJUSTED BUT A 
USABLE PICTURE IS STILL OBTAINED. SUCH A CONDITION WOULD 8E CALLED 
THE WORST PROBABLE CONDITION. 

THE ABOVE DEFINITIONS WERE TAHEN FROM A PUBLICATION (JB—C 3J OF THE JOINT 
ELECTRON TUBE )=NGINEERING COUNCIL. THIS PUBLICATION S INCLUDES A MORE Ek—
TENSIVE WRITE UP FOR THOSE WISHING TO FURTHER STUDY THE SUBJECT OF MEAN —
ING AND APPLICATION OF THE RATING SYSTEM. 

TONG-SQL ELECTRIC IYC. ELECTRON TUBE DIVISION eI OOMFI EL D. NEW JERSEY. U.S.A. MARLN 1, 1958 PLATE •5193 





NOTES ON THE USE OF LIMIT TUBES 

TUNG•SOL 

At least two occasions arise which make it desirable to obtain l imit 
tubes for one or more characteristics. One is where one is trying to 
determine the abi l ity of a circuit to operate with l imit tubes; the 
other is when one wants to determine whether tubes are being operated 
within absolute-maximum ratings in a circuit. 

However l imit tubes are difficult to obtain even for one character-
istic. And very often such tubes are unstable or have other character-
istics out of l imits. Therefore we bel ieve an alternate procedure is 
much to be preferred. This consists of obtaining a number of tubes 
having known values for the characteristics of importance: preferably 
the range on these values should be fairly wide. Then a graph can be 
plotted which will show the correlation between the performance in the 
circuit in question and the known characteristics. Extrapolation of this 
graph will then lead to information on the performance of the circuit 
when l imit tubes are installed in it. 

An alternate method has three advantages over tiie l imit tube method. 
first, it is easier to obtain tubes with the reouired known character-
istics. Second, these tubes are generally more stable and may well be 
used many times for the purpose. Third. since it is not necessary that 
the tubes have l imit characteristics, all characteristics on the tubes 
can be measured and used to determine the effect of any characteristic 
on circuit performance. 

J 
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TYPES BY CLASSIFICATION 
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TYPES BY CLASSIFICATION 
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TYPICAL CIRCUITS 

TUMG-501. 

FOREWORD 

The. circuit diagrams in the following section have been se-
lected to represent satisfactory commercial practice in the 
application of receiving tube types. None of the circuits 
represent an actual commercial piece of equipment but rather 
a composite of several designs of a particular class. This 
has been necessary in order to illustrate in one diagram 
many different circuit possibilities which may not necessa-
rily be economical in one commercial model. It is therefore 
quite feasible to utilize portions of several circuits to 
arrive at a design for a particular service. 

Wherever possible, actual circuit values are shown with the 
exception of parallel coil and condenser combinations which 
should be chosen from commercial components for the frequen-
cies desired. While values of resistances, capacitances, 
and. voltages are furnished, it is most important that refer-
ence be made to the individual tube rating sheets to ascer-
tain that maximum and minimum ratings are not exceeded when 
attempting to combine several of these circuits. 

The scope of the diagrams included represents the most popu-
lar circuit applications. As a result, a strict adherence 
to the current "preferred tube types" list has been made 
wherever possible. In several instances two tube type des-
ignations are shown since comparable performance can be ex-
pected when interchanging the indicated types. 
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4 TUBE PORTABLE SUPERHETERODYNE RECEIVER 
TYPICAL CIRCUIT 

TONG-SOL  
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5 TUBE AC/DC SUPERHETERODYNE RECEIVER 
TYPICAL CIRCUIT 
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6 TUBE AC/DC BATTERY PORTABLE RECEIVER 
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s TUBE AUTOMOBILE RECEIVER 
TYPICAL CIRCUIT 
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10 TUBE AC SUPERHETERODYNE RECEIVER 

TUIiG'SOL 
TYPICAL CIRCUI\ 
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FREQUENCY MODULATION TUNER 
j YPICAL CIRCUIT
  TUNG'SOL  \ 
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hob 

hib 

h rb 

hfb 

hfe 

hfc 

hoe hi 

f ab 

tae 

Cob 

Coe 

rb

Ge

NF 

TRANSISTOR SYMBOLS 

Tuac•so~ 
Ti?ANSISTOR ELECTRICAL SYMBOLS 

SMALL SIGNAL AND HIGH FREQUENCY PARAMETERS 
AT SPECIFIED BIAS 

Common base - output admittance, input AC open-circuited 

Common base - input impedance, output AC short-circuited 

Common base - reverse voltage transfer ratio, input AC 
open-circuited 

Common base 

Common emitter 

Common collector 

forward current transfer ratio, 
output AC short-circuited 

Examples of other corresponding common emitter symbols 

Common base 

Common emitter 

Collector to base 

the frequency at which the magnitude of 
the small-signal short-circuit forward 
current transfer ratio is 0.707 of its 
low frequency value. 

Capacitance measured across the 
output terminals with the input 

Collector to emitte ~ AC open-circuited. 

Base spreading resistance 

Common emitter Power Gain fuse Gb for common base) 

PJoise Figure 

SWITCHING CHARACTERISTICS 
AT SPECIFI,O BIAS 

td Ohmic delay time 1 

tr Rise time 
These depend on both trans-
istor and circuit parameters 

is Storage time 

tf Fall time 

VCE (SAT.) Saturation voltage at specified IC and I This is 
defined only within the collector saturation region. 

hFE Common emitter - static value of short-circuit forward 
current transfer ratio. hFE - IC 

Ig 

L OXTIXUEO OX fOLI OWI XG PAGE 
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TRANSISTOR SYMBOLS 

TUNG•SOt 
CONTINUED FROM PRECEDING PAGE 

hFE (INV) 

hfe 

IC IE Ig 

VCB,VEB 

VCE 

CBE 

BVCBO 

VCEO 

BVCEO 

VCER 

VCES 

VPT 

VCCB 

VCCE 

VBBE 

TRANSISTOR ELECTRICAL SYMBOLS — CONT~D 

S'N!TCHING CHARACTERISTICS — cont'd 
AT SPECIFIED BIAS 

Inverse hFE (emitter and collector leads switched) 

Large—signal value of hfe Large—signal values of 
parameters are indicated by proper symbol and subscripts, 
with addition of a bar over the symbol. 

DC MEASUREMENTS 

DC currents into collector, emitter, or base terminal 

Voltage collector to base, or emitter to base 

Voltage col lector to emitter 

Voltage base to emitter 

Breakdown voltage, collector to base junction reverse 
biased, emitter open—circuited (value of IC should be 
specified) 

Voltage collector to emitter, at zero base current, with 
the collector junction reverse biased. Specify IC. 

Breakdown voltage, collector to emitter, with base open—
circuited. This may be a function of both "m" (the charge 
carrier multipl ication factor) and the hfb of the tran—
sistor. Specify IC. 

Similar to VCCEEO except a resistor of value "R" between 
base and emitter 

Similar to VCEO but base shorted to emitter 

Punch—through voltage, collector to base voltage at 
which the collector space charge layer has widened 
until it contacts the emitter junction. At voltages 
above punch—through, VPT = VCB — VEB 

Supply Voltage collector to base 

Supply voltage collector to emitter 

Supply voltage base to emitter 

NOTE — third sub—
script may be 
omitted if no 
confusion results. 

C OXTINUED ON FOLLOWING PAGE 



TRANSISTOR SYMBOLS 

TUNE-sOL 
CONTINUED FR OY PRECEDING PAGE 

TRANSISTOR ELECTRICAL SYMBOLS — coNTlo 

DC MEASUREMENTS — cont'd 

1GO,~C8O 

lEO, i.EBO 

CEO 

ICES 

iECS 

NOTE: 

Collector current when collector junction is reverse 
biased and emitter is DC open—circuited. 

Emitter current when emitter junction is reverse 
biased and collector is DC open—circuited. 

Collector current with collector junction reverse 
biased and base open—circuited 

Collector current with collector junction reverse 
biased and base shorted to emitter. 

Emitter current with emitter junction reverse biased 
and base shorted to collector. 

SUBSCRIPTS FOR MULTI-ELECTRODE DEVICES ARE DEVELOPED BT NUMERIC ADDITIONS TO THE SUBSCRIPTS. 
SIMILAR ELECTRODES MAT NE NUMBERED IN SEQUENCE FROM THE INTENDED INPUT TO THE INTENDED OUTPUT 
ELECTR ODE B. EXAMPLES: VE82' V182' VCR 2' It2' 'e2 

NOTE: 

REVERSE BIASED JUNCTION ME AXS BIASED FOR CURRENT fLOw IN TXE MIGX RESISTANCE DIRECTION. 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE OIVI SIOX Bl00MfIEL D. NEw JER SE T, U.S.A. JULT 1. 1956 PIATE 114 TOT 
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BULB TEMPERATURE CURVES 

TIIN6•SOL 

BULB TEMPERATURE CURVES 

One of the most important factors affecting the useful life of electron 
tubes is the temperature at which certain parts are required to operate. 
In the past this has been controlled largely by electrode dissipation 
ratings. Recently a few, but now increasing number of tube types have 
been rated for the maximum allowable bulb temperature in addition to 
these dissipation ratings. The following curves relate the approximate 
"hot—spot" bulb temperature to the total dissipation ( including heater 
power) for various sizes of bulbs under arbitrary reference conditions. 
Therefore, if the dissipation is known, these curves may be used to 
estimate whether or not the bulb temperature rating would be exceeded 
under such conditions. However, sufficient departure from these 
conditions would require actual temperature measurement. 

The curves may also be used to find the approximate dissipation indirectly 
from bulb temperature when complex non—linear voltages and currents, 
such as are frequently encountered in radar, pulse and television 
service, make measurement by conventional direct methods very difficult 
if not impossible. 

Data forthe curves were taken by applying D.C. voltages to the indicated 
representative types in a 5" X 5" X 7" enclosure, and measuring the 
hottest bulb temperature with an iron—constantan thermocouple made 
of .003" wire. This "hot—spot" is usually found two—thirds to three—
quarters of the way up the plate structure near the place where the 
plate is closest to the glass. 

Any bulb temperature measurement should be made with a thermocouple that 
is made of very fine wire. In addition, great care must also be taken to 
minimize convection cool ing, and to allow sufficient time to obtain a 
stable reading. 

J 
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TENTATIVE DATA OA2 

i 

7! 
s 

-~ 

►,LATE 
2018 

JUNE 1, 
19N8 

~  TtJMG-SOL 

3" 
4 r~X~

II I II 

23. 

3 
MAX 

25. 
8 

MAX. 

I 

GLASS BULB 

VOLTAGE REGULATOR 

MINIATURE TYPE 

COLD—CATHODE GLOW DISCHARGE 

ANY MOUNTING POSITION 

BOTTON VIEW 
MINIATURE BUTTON 

7 PIN BASE 

THE OA2 IS A COLD CATHODE GLOW—DISCHARGE TUBE USING THE MINIATURE CON—
STRUCTION. IT IS INTENDED FOR USE AS A VOLTAGE REGULATOR TO MAINTAIN 
CONSTANT VGLTAGE ACROSS A LOAD WITH MODERATE CHANGES IN LOAD CURRENT AND 
SUPPLY VOLTAGE. 

RATINGS 
kA%INUk AXU MINIMUM RATINGS ARE ABSOLUTE VALUES 

MAXIMUM AVERAGE STARTING CURRENTA ~5 MA, 

MAXIMUM DC OPERATING CURRENT (CONTINUOUS) 30 MA. 

MINIMUM DC OPERATING CURRENT (CONTINUOUS) 5 Ma. 

MAXIMUM AMBIENT TEMPERATURE }gQ `C 

MINIMUM AMBIENT TEMPERATURE -j5 .. 

A AVERA GEO OVER STARTING PERIOD NOT E%CEEDING 10 SECONDS. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

MINIMUM DC ANODE SUPPLY VOL TA GE B 1$5 VCLTS 

DC STARTING VOlTA6E (APpROX.) 155 VOLTS 
DC OPERATING VOLTAGE (APPR OX.) 15O VCLTS 

SERIES RESISTOR C 

MAXIMUM SNUNT CAPACITOR D,1 (lf 

REGULATION (5 TO JO MA.) Z VCLTS 

B NOT LESS TNAM INDICATED SUPPLY VOLTAGE SXOUID BE PR OV IOED TO INSURE ^STARTING" TMR OUGNOUT `UBE 
LIFE, 

C SM OULD BE BUFFICIE Ni TO LIMIT OPERATING CURRENT TNR OUGN TUBE TO j0 NA. AT ALL TINES AFTER THE 
S TARTIXG PER 100. 

S LMZLIAR '"PPP RRP6R6RC6: Rattinxs and characteristics somewhat similiar to 
t yqe DD3/PR150. 
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OA3, 083, OC3, OD3 
TONG-SOL 

PL aTE 
1v5v 

a UG. jl 
19vv 

9' ~-- 1 16 
MAX. 

316 COLD CATHODE - GLOW DISCHARGE 
MAX. 

4 
I 
8 

MAX. 

VOLTAGE REGULATOR 

,~I.I 6 5 
MAX. 

GLASS BULB 

SMALL SHELL OCTAL 6-PIN BASE 
BOTTOM VIEW 

THE OA3/VR75, 083/VR90, OC3/VR105, AND OD3/VR150 ARE COLD-CATHODE, 
GLOW-DISCHARGE. TUBES. THEY ARE INTENDED FOR USE AS VOLTAGE REGULATORS 
IN APPLICATIONS WHERE IT IS NECESSARY TO MAINTAIN A CONSTANT DC OUTPUT 
VOLTAGE ACROSS A LOAD, INDEPENDENT OF LOAD CURRENT AND MODERATE LINE-
VOLTAGE VARIATIONS. LIKE OTHER GLOW-DISCHARGE TUBES, THEY MAY ALSG BE 
USED AS RELAXATION OSCILLATORS, AND FOR SPARK-OVER PROTECTION. 

RATINGS AND TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

MA%IMUM AXD MINIMUM RATINGS ARE ABSOLUTE VALUES 

DC ANODE SUPPLY VOLTAGE A 

DC OPERATING CURRENT ~CONTINUOUS~ 

DC OPERATING CURRENT (,C ONTINUOUS~ 

AMBIENT TEMPERATURE RANGE 

DC STARTING VOLTAGE ~APPR OX.~ 

DC OPERATING VOLTAGE ~APPROX.~ 

REGULATION (5 TO }0 MA.~ 

REGULATION (5 TO 40 MA.~ 

REGULATION ~1Q TO }O MA.~ 

DC ANODE SUPPLY VOLTAGE A 

DC OPERATING CURRENT ~CONTINUOUS~ 

DC OPERATING CURRENT ~CONTLNUOUS~ 

AMBIENT TEMPERATURE RANGE 

DC STARTING VOLTAGE ~APPR OX.~ 

DC OPERATING VOLTAGE ~A PPR OX.~ 

REGULATION (S TO }O MA.~ 

REGULATION (S TO 40 MA.~ 

OA3/VR75 083/VR90 

105 MIN. 

4O MAX. 
5.0 MIN. 

-55 To+90 
100 
~5 

3.0 
5.0 

125 Nyl N 
30 MAX. 
1D MIN. 

90 

8.0 

VOLTS 

MA. 

MA. 

DC
VOLTS 

VOLTS 

VOLTS 

VOLTS 

V OL7S 

OC3/VR105 

133 MIN. 

40 MAX. 

5.D MIN. 

OD3/VR150 

185 MIN. 

4O MAX. 

5.0 MIN. 

VOLTS 

MA. 

MA. 

—.55 TO + 90 —55 TO + 90 OG 

115 160 VOLTS 

105 150 VOLTS 

1.0 2.0 VOLTS 

2.0 4.0 VOLTS 

A 
NOT LESS TNAN IND IGATEO SUPPLY VOLTAGES SHOULD RE PROVIDED TO INSURE ^STARTING" 

T HR OUGMOVT TUBE LIFE. 
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TENTATIVE DATA OC2 

3' 
~- 4 -I 
MAx 

} i 
2 3. 

8 
MAx 

i2~ 
MAX 

II I'Il ~ 

GLASS BULB 

TUNG•SOL 

VOLTAGE-REGULATOR 

MINIATURE TYPE 

COLD CATHODE 

ANY OPERATING POSITION 

BOTTOM VIEW 
SMALL- BUTTON MINIATURE 

7 PIN BASE 

580 

THE CC2 IS A COLD-CATHODE, GLOW-DISCHARGE VOLTAGE REGULATOR IN THE 7-PIN 
MINIATURE CONSTRUCTION. IT IS INTENDED FOR USE IN VOLTAGE REGULATOR AP-
PLICATIONS IN WHICH A RELATIVELY CONSTANT DC OUTPUT VOLTAGE IS REQUIRED 
ACROSS A LOAD, INDEPENDENT OF MODERATE LINE-VOLTAGE VARIATIONS. 

RATINGS 
MAXIMUM AND MINIMUM 

A 

VOLTAGE-REGULATOR SERVICE 

MAXIMUM AVERAGE STARTING CURRENTS ~5 MA. 

MAXIMUM OC CATHODE CURRENT 3Q MA. 

MINIMUM OC CATHODE CURRENT Ej MA. 

MAXIMUM FREQUENCY O CPS. 

AMBIENT TEMPERATURE RANGE - 55 TO + 90 °C 

MAXIMUM Ci RCUIT VALUES: 

S NUNT CAPACITANCE O.1 µf 

AABSOLUTE VALUES. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

MIN. AVG. MAX. 

DC ANODE-SUPPLY VOLTAGE C --- --- VOLTS 

ANODE BREAKDOWN VOLTAGE: 

UNDER TOTAL DARKNESS --- ILISD VOLTS 

UNDER NORMAL AMBIENT LIGHT 

CONDITIONS --- ZO5 115D VOLTS 

ANODE VOLTAGE DROP ()HE 7 Fj H3 VOLTS 

REGULATION (5 TO }O MA.) --- 3 4.5 VOLTS 

BAVERAG ED OVER STARTING PERI00 NOT EXCEEDING 10 SECONDS. TXIS STARTING PERIOD MUST BE FOLLOWED 
BY A STEADY-STATE OPERATING CONDITION OF AT LEAST 20 MINUTES. OR TUBE PERFORMANCE WI LI BE 
IMPAIRED. 

CTHE MINIMUM VALUE TO INSURE "STARTING" THROUGHOUT TUBE II FE MUST BE EQUAL TO THE ANODE BREAK-
DOWN VOLTAGE PLU$ THE VO ITAGE OftOP ACft 055 TXE SERIES RESISTOR AT THE MAXIMUM VALUE OF THE LOAD 
CURRENT. 

DMA%IMDM INDIVIDUAL TUBE VALUE DURING USEFUL LIFE. EMIN. INDIVIDUAL TUBE VALUE DURING USEFUL LIfE. 

1 

 J 
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TENTATIVE DATA IAD4 

PL
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ES

 

Eol=O 
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00
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IAD4 
PENTODE 

Ef = 1.25 Volts 
EoZ 45 Volts 

-0 5 
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-2 0 

~ ~ 
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25 50 75 100 

PLATE VOLTS 

IAD4 
PENTODE 

Eq = 1.25 Volts 
E~Z 45 Volts 
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IAD4 TENTATIVE DATA 
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IAD4 
PENTODE 

Ef = 1.25 Volts 
EC2 = 30 Volts 

Eo1 = 0 

I 

—0.5 

—1 0 

—1.5 

—2.0 

25 50 75 100 

PLATE VOLTS 
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IAD4 
PENTODE 

Ef = 1.25 Volts 

Ecz 30 Volts 
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IAE4 

TUNG•SOL 

PENTODE 

MINIATURE TYPE 

FILAMENT 

1.25f0.19 VOLTS 0.1 AMP. 

ANY MOUNTING POSITION 

GLASS BULB 
MINIATURE BUTTON 
1 PIN BASE ET-1 

OUTLINE DRAWING 
J EDEC 5-2 

NC 

F 

BOTTOM VIEW 

BASING DIAGRAM 
J EDEC GAR 

THE lAE4 IS A FILAMENT TYPE SHARP CUT—OFF PENTODE IN THE 7 PIN MINIATURE 
CONSTRUCTION. IT IS DESIGNED FOR RF APPLICATIONS IN PORTABLE EQUIPMENT. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH ExTERN AL SHIELD ujl) 

GRID df TO PLATE (MAX.) 

INPUT 

OUTPUT 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

0.008 
3.6 
4.4 

pf 
pf 

pf 

FILAMENT VOLTAGE (DC) 1.25f O.19 VOLTS 

MAXIMUM PLATE VOLTAGE JO VOLTS 

MAXIMUM GRID #2 VOLTAGE 9O VOLTS 

MAXIMUM GRID #1 VOLTAGE 

NEGATIVE—BIAS VALUE 5O VOLTS 

POSITIVE—BIAS VALUE O VOLTS 

MAXIMUM TOTAL CATHODE CURRENT IL MA. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

PLATE VOLTAGE 9O VOLTS 

GRID #2 VOLTAGE 9O VOLTS 

GRID #1 VOLTAGE O VOLTS 

PLATE RESISTANCE O.5 MEGOHM 

TR ANSCONDUCTANCE 1550 µMHOS 

PLATE CURRENT j,5 MA. 

GRID #2 CURRENT 1.2 MA. 

GRID #1 VOLTAGE (AP PROX. FOR Ib = 50 µA ) —5 VOLTS 

T UNG-SOL ELE CTftIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NF.w JERSEY, U.S.A., MAY 1~ 1961 PLATE #6156 





TENTATIVE DATA IAG4 

l  " J~ AXII 

.385 
MAX. 

1 

TUNG•SOL 

PENTODE 
SUBMINIATURE TYPE 

COATED FILAMENT 

1.25 VOLTS 0.04 AMP. 

AC OR DC 

II~~ ANY MOUNTING POSITION 

2 
Max. 

i
„f 

I II I I I~ 
GLASS BULB 

COLORED DOT IS ADJACENT 
TO LEAD 1 

BOTTOM VIEW 
0.016" TINNED 

FLEXIBLE LEADS 

LENGTH: 1,5" MIN. 
SPACING: 0.048" 

CENTER- TO- CENTER 

GRID Yj IS COMPOSED OF TWO 
SEPARATE DEFLECTOR PL ATES~ 
OME OF WNI CN IS LOXN ECTED TO 
LEAD j 6 THE OTN EP TO LEAD 5• 

THE lAG4 IS A FILAMENT TYPE POWER PENTODE OF SUBMINIATURE CONSTRUCTION 
DESIGNED FOR USE IN THE OUTPUT STAGE IN BATTERY OPERATED RECEIVERS. THE 
FLEXIBLE TERMINAL LEADS MAY BE SOLDERED OR WELDED DIRECTLY TO THE 
TERMINALS OF CIRCUIT COMPONENTS WITHOUT THE USE OF SOCKETS. STANDARD 
SUBMINIATURE SOCKETS MAY BE USED BY CUTTING THE LEADS TO 0.20" LENGTH. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN LENT ER SYSTEM 

FILAMENT VOLTAGE (DC) T,2j VOLTS 

MA RX I MUM PLATE VOLTAGE 90 VOLTS 

MAXIMUM GRID #2 VOLTAGE 9O VOLTS 

MAXIMUM CATHODE CURRENT (ZERO SIGNAL) 4 MA. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

FILAMENT VOLTAGE (DC) 1,Q5 VOLTS 

FILAMENT CURRENT 0.04 AMP. 

PLATE VOLTAGE 41.4 VOLTS 

GRID #2 VOLTAGE 41.4 VOLTS 

GRID #1 VOLTAGE -3. E) VOLTS 

PEAK AF GRID #1 VOLTAGE 3.6 VOLTS 

PLATE RESISTANCE .I8 MEGOHM 

TRANSC ONDUCTANCE 1 OOO. /LMHOS 

ZERO- SIGNAL PLATE CURRENT 2.4 MA. 

ZERO- SIGNAL GRID #2 CURRENT O.0 MA. 

LOAD RESISTANCE 12 OOO OHMS 

TOTAL HARMONIC DISTORTION (APPROX.) ZZ PERCENT 

POWER OUTPUT j5 MW. 

TUN G-SOL ELECTRIC INC. EL ELiRON TUBE DIVISION BLOONEIEL D~ tlEN JER SEYi U.S.A. NAR CN 1~ 1955 PLATE f42G2 



IAG4 

PENTODE 

IAG4 
CONNECTION 

E{ = 1.25 Volts 
Eo2 = 41.4 Volts 
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TENTATIVE DATA ZAGS 

'38 51+ 
MAX. 

t 

1
.285" 
MAX. 

'2 
MAX. 

~I I 

~~~~~ ~  
12~MIN. 

GLASS BULB 

COLORED DOT IS ADJACENT 
TO LEAD 1 

TUNo•so~ 

DIODE PENTODE 

SUBMINIATURE TYPE 

COATED FILAMENT 

1.25 VOLTS .03 AMP. 

DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
0.016" TINNED 
FLEXIBLE LEAf~S 

LENGTH: 1. 5" MIN. 
SPACING:0.0~8" 
CENTER—TO—C' NTER 

GRIO Wj IS CONPRI ~ED OF TWO 
SEPARATE DEFLECTOR PLATES, ONE 
OF WHICH IS CONNECT EO TO LEAO 
4 AXD THE OTHER TO LEAD 6, 

THE lAG5 IS A FILAMENT TYPE DIODE—PENTODE DESIGNED FOR USE IN APPLICA-
TIONS REQUIRING EXTREME ECONOMY OF SPACE, WEIGHT, AND BATTERY DRAIN. THE 
FLEXIBLE TERMINAL LEADS MAY BE SOLDERED OR WELDED 'DIRECTLY TO THE 
TERMINALS OF CIRCUIT COMPONENTS WITHOUT THE USE OF SOCKETS. STANDARD 
SUBMINIATURE SOCKETS MAY BE USED BY CUTTING THE LEADS TO 0.020" LENGTH. 

DIRECT INTERELECTRODE CAPACITANCES — APPRox. 
WITH CLOSE FITTING SNI ELO CONNECTED TO LEAD 4 

GRID TO PLATE:(G1 TO P) 0.10 1/.uf 

INPUT: G1 TO (F+G2+G3) 1.~ W.tf 

OUTPUT: P TO (F+'G2+~G3) 2 . 4 Wcf 

RATINGS 
ABSOLUTE NAXI MUM VALUES 

MAXIMUM FILAMENT VOLTAGE (DC) 1.25120 ,g VOLTS 

MAXIMUM PLATE VOLTAGE SO VOLTS 

MAXIMUM GRID #2 VOLTAGE 50 VOLTS 

MAXIMUM TOTAL CATHODE CURRENT 0.5 MA. 

MAXIMUM DIODE CURRENT FOR CONTINUOUS OPERATION A 0,25 MA. 

A 
THE DIODE IS LOCATED AT THE XEGATI VE END OF THE FILAMENT. 

CONTINUED OM FOLLOWING PAGE 

TUN G-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BL OONFI EL O, NEw JERSEY. U.S.A. DECEMBER 1, 1955 PLATE •4513 



ZAGS TENTATIVE DATA 

TUNa•ao~ 
CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS Al AMPLIFIER 

FILAMENT VOLTAGE (DC) 

FILAMENT CURRENT 
1.25 

.O3 
1.25 

.O3 
VOLTS 

AMP. 

PLATE VOLTAGE 22,5 45 VOLTS 

GRID #2 VOLTAGE 22.5 45 VOLTS 

GRID #1 VOLTAGE O -2.O VOLTS 

PLATE RESISTANCE O.7 2.5 MEGOHM 

TRANSCONDUCTANCE 235 25O {tMHOS 

PLATE CURRENT O.I.7 O, 2S MA. 

GRID #2 CURRENT 0,043 0.12 MA. 

GRID #1 RESISTOR 5 O MEGOHM 

MINIMUM DIODE CURRENT AT gp VOLTS DCA O.5 MA. 

RESISTANCE - COUPLED AMPLIFIER 

FILAMENT VOLTAGE (DC) 1,25 1.25 VOLTS 

FILAMENT CURRENT .O3 .O3 AMP. 

PLATE SUPPLY VOLTAGE 45 67,5 VOLTS 

GRID #2 SUPPLY VOLTAGE 45 6Z.5 VOLTS 

GRID #1 VOLTAGES 0 0 VOLTS 
LOAD RESISTANCE L I MEGOHM 

SERIES GRID #2 RESISTOR 5 5 ME GOHMS 

GRID #2 8Y-PASS CONDENSER O.1 O.1 µf 

GRID #1 RESISTOR (FOLLOWING TUBE) lO 10 MEGOHMS 

VOLTAGE GAIN (APPROX.) 5J 7O 

ATXE DIODE IS LOCATED AT TXE NEGATIVE END OF THE FILAMENT. 

BGRIO 41 RESISTOR = 5 MEGORM S. 



TENTATIVE DATA ZAGS 

IAG5 
PENTODE CONNECTION 

ECz = 45 Volts 
Ef = 1.25 Volts 
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ZAGS TENTATIVE DATA 

IAG5 
PENTODE CONNECTION 

EC2 E 22.5 Volts DC 
Eq = 1.25 Volts 
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TENTATIVE DATA IAG5 
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IAG5 
TRIODE CONNECTED 

PENTODE CONNECTION 
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TENTATIVE DATA 

TUN6•SOL 

IAH4 

C O)~AX~I 

E385* 
MAX. 

ANY MOUNTING POSITYON 

GLASS BULB 
RED DOT IS ADJ A[ENT 

TD LEAD 1 

BULB IS ENTIREL7 COATED 
wI TN A METALLIC SHIELD 
C ONNECTEO TO LEAD 3• 

PENTODE 

SUBMINIATURE TYPE 

COATED FILAMENT 
~ FLAT SUBMINIATURE BASE / 

1.25 VOLTS 0.04 AMP. 

AC OR DC BOTTOM VIEW 
0.01(7" TINNED 
FLEXIBLE LEADS 

O.OS" SPACING 
CENTER—TO—CENTER 

i 

GRID !) IS CONPRI SED OF Two 
SEPARATE DEFLECTOR PI ATE S, OME 
Of WMI LM IS CONNECTED TO LEAD 
j AND THE OTN ER TO LEAD D. 

THE lAH4 IS A FILAMENT TYPE, FULLY SHIELDED, SUBMINIATURE PENTODE 
DESIGNED FOR SERVICE IN RF APPLICATIONS REQUIRING ECONOMY OF SPACE, 
WEIGHT, AND BATTERY DRAIN. THE FLEXIBLE TERMINAL LEADS MAY BE SOLDERED 
OR WELDED TO CIRCUIT COMPONENTS WITHOUT THE USE OF SOCKETS. STANDARD 
SUBMINIATURE SOCKETS MAY BE USED- BY CUTTING THE LEADS TO 0.20" LENGTH. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE (MAX.) 

INPUT 

OUTPUT 

0.01 
3.5 
u.5 

RATINGS 
INTERPRETED ACCORDING TO RMA STANDARD NB-210 

DESIGN CENTER VALUES 

µµf 
µµf 
µµf 

FILAMENT VOLTAGE 1.25 VOLTS 

PLATE VOLTAGE 9O VOLTS 

GRID -M2 VOLTAGE 9O VOLTS 

TOTAL CATHODE CURRENT 2.O MA. 

CONTINUED ON FOLLOWING PAGE 

 J 
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IAH4 TENTATIVE DATA 

i  TUNO.80L  ~ 

CONTINUED EROM RRECE DING URGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

FILAMENT VOLTAGE 1.L5 1.Z5 VOLTS 

FILAMENT CURRENT 0.04 0.04 AMP. 

PLATE VOLTAGE 45 ~J 7.5 VOLTS 

GRID N2 VOLTAGE 4S --- VOLTS 

GRID A'2 SUPPLY VOLTAGE --- 67.5 VOLTS 

GRID k2 RESISTOR --- O.1 MEGOHM 

GRID Ni RESISTORA O O VOLTS 

PLATE RESISTANCE L.5 2.O ME GOHMS 

TRANSCONDUCTANCE 75O 75O µMHOS 
PIA TE CURRENT 0.75 0.75 MA. 

GRID Y2 CURRENT O.2 O.2 MA. 

GRID ki VOLTAGE (APPROX.) 
FOR TRANSCONDUC TA NCE = 10 µMHos —3 —3.5 VOLTS 

A GRID Rf 51ST OR = § ME GON MS. 

R La rE .323E duxE i, i953 TU NG—SOL ELECTRIC INC. EIE LTRON TUBE OI VI SION NE WaAN, MEW JERSEY, U.S.W. 



IAJ2 

TUNO.80L 

DIOG~ 

cAP 

MAB
~~y 

T-9 

"~ 34 

2 750" 
MAX 

3.125" 
MAX 

GLASS BUL9 
BUTTON 

12 PIN SASE E12-70 

OUTLINE DRAWING 

JEDEC 9-98 

COATED FILAMENTARY CATHOCE 

FOR TV HIGH VOLTAGE 

RECTIFIER 

ANY MOUNTING POSITION 

SOCKET CLIPS 2 & 10 MAY BE USED AS 

TIE POSTS AT A POTENTIAL NEAR 

THAT OF THE FILAMENT 

IM P ~C 

F,IS 

IC 

NC 

C 

F 

90TTOM VIEW 

BASING DIAGRAM 
JEDEC 12EL 

THE IAJ2 IS A FILAMENTARY HIGH-VOLTAGE DIODE IN A DOUBLE-ENDED T-9 COMPAC-
TRON CO NST SUCTION. IT IS DESIGNED FOR USE AS THE RECTIFIER IN THE FLY-BACK 
CIRCUIT TO SUPPLY THE ANODE OF THE TELEVISION PICTURE TU9E. 

DIRECT INTER ELECTRODE CAPACITANCE 

WITHOUT EXTERNAL SHIELD 

PLATE TO ALL: P TO (P + I.S.) - APPROX. 1.8 

FILAMENT CHARACTERISTICS AND RATINGS 

DESIGN MAXIMUM VALUES - SEE EIA STANDARD R5~239 

AVERAGE GH ARACTERISTICS 1.25 VOLTS 200 MA. 

LIMITS OF APPLIED FILAMENT VOLTAGE 

AC OR DC 1 .25±0.20 VOLTS 

MAXIMUM RATINGS 

DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-239 

FLYBACK VOLTAGE RECTIFIER SERVICE 

INVERSE PLATE VOLTAGE 

TOTAL DC AND PEAK 26 KV. 

DC 22 KV. 

PEAK PLATE CURRENT 50 MA. 

DC OUTPUT CURRENT 0.5 MA. 

AVERAGE CHARACTERISTICS 

TUBE DROP WITH 7 MA PLATE CURRENT - APPROX. 

CONTINUED ON FOLLOWING PAGE 

140 VOLTS 
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IAJ2 

TVNo•ao~ 

CONTINUED FROM PRECEDING PAGE 

THE FLYBACK PULSE SHOULD BE TAKEN FROM THE HORIZONTAL DEFLECTION CIRCUIT OF A 525-LINE, 30-

FRAME TEI EVISION SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD ENGINEERING PRACTICE CONCERNING 

TELEVISION BROADCAST STATIONS" FEDERAL COMMUNICATIONS COMMISSION. THE DUTY CYCLE OF THE 
VOLTAGE PULSE MUST NOT E%GEED IS%OF ONE SCANNING CYCLE. 

PRECAUTIONARY NOTE: 

THIS TUBE MAY PRODUCE SOFT X-RAYS WHICH CAN CONSTITUTE A HEALTH HAZARD UNLESS ADEQUATE LY 
SHIELDED. 



TENTATIVE QA TA IAU3 

•-- 16--
MAX. 

n 

T-12 3 56 
MAX. 

GLASS BULB 

TUNG•SGL 

DIODE 

COATED FILAMENT CATHODE 

FILAMENT 

1.25±0.2 VOLTS 0.20 AMP. 

ANY MOUNTING POSITION 

BOTTOM VIEN 
SHORT MEDIUM SHELL 

OCTAL 

7 PIN BASE A

3G 

THE lAU3 IS A FILAMENTARY HALF-WAVE DIODE INCORPORATING AN ELECTROSTATIC 
SHIELD, WHICH IS LOCATED ADJACENT TO THE FILAMENT. IT IS INTENDED FOR 
SERVICE AS THE HIGH VOLTAGE RECTIFIER IN TELEVISION RECEIVERS .AND OTHER 
HIGH VOLTAGE RECTIFIER APPLICATIONS. 

DIRECT INTERELECTRODE CAPACITANCES 

PLATE TO FILAMENT AND INTERNAL SHIELD 2.0 ~yJ.f 

RATINGS 
INTERPR ETEO ACCORDING TO DESIGN MAXIMUM SYSTEND

FLYBACK VOLTAGE RECTIFIERE
FILAMENT VOLTAGES 1.2520.2 VOLTS 

MAXIMUM INVERSE PLATE VOLTAGE 

TOTAL DC AND PEAK jO OOO VOLTS 

OC 26 000 VOLTS 

MA%IMUM PEAK PLATE CURRENT 5O MA. 

MAXIMUM AVERAGE PLATE CURRENT O.5 MA. 

CHARACTERISTICS 

FILAMENT VOLTAGES 1,2520,2 VOLTS 

FILAMENT CURRENTC 0.20 AMP. 

TUBE DROP FOR Ib = 7 MA. (APPR OX.) 225 VOLTS 

AS OC KET TERMINALS 1, j, 4, 5, 6'AND 8 MAY BE CONNECTED TO TERMINAL 7 OR TO A CORONA SHIELD NNICN 
CONN ECTES TO TERMINAL 7. TERMINALS 4 AND 6 MAY BE USED AS TIE POINTS FOR COMPONENTS AT Ofl NEAR 
FILAMENT POTENTIAL. 

CONTINUED ON FOLLOWING PAGE 
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IAU3 TENTATIVE DATA 

TUNo•ao~ 

BTHE EOUIPN ENT DESIGNER SMALL DESIGN THE EOU IPNENT TN AT THE FILAMENT VOLTAGE IS CENT ERE0. AT THE 
SPECIFIED BOGEY VALUE. FILAMENT SUPPLY VARIAT EONS SNALI BE RESTRICTED TO MAINTAIN FILAMENT 
VOLTAGE NI TM IN THE SPECIFIED TOLERANCE. 

CTHE BOGEY YA LUE OF CURRENT IS OBTAINED WHEN OPERATING TXE FILAMENT AT THE SE EC IFI ED 1.25 VOLTS. 

D 
O ESIGN-YA%IMUY RATINGS APE LIMITING YA CUES OF OPERATING AND ENVIRONYEMTAI CONDITIONS APPLICA BIE 
TO A BOG ET ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUPLISMED DATA, AND SNOUl0 
NOT BE E%CEEDEO UNDER THE NORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES TN ESE 
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE. TAXING RESPONSIBILITY FOP THE 
EFFECTS OF CHANGES IN OPERATING CON OITIONS DUE TO VARIATIONS IN DEVICE CM ARACTERISTICS. THE 
EQUIPMENT MAMU FACTURER SMOUID DESIGN 50 TM AT INITIAILT AND TN ROUGNOUT LIFE NO OES IGN-NAXINUY 
V AIUE FOR iNE INTENDED SERVICE IS EXCEEDED NITN A BOGEY DEVICE UNDER iNE NORST PROBABLE 
OPERATING CONDITIONS NITN RESPECT TO SUPPLY-VOLTAGE VARIATION, EOUI PNENT COMPONENT YARIATI ON, 
EOUI PNENT CON TROT ADJ USTYEMT. LOAD VARIATION, SIGNAL VARIATION, ANO FNVIRONME NTAL CON OITION S. 

FOR OPERATION IM A 525-LINE, j0-FR ANE SYSTEM AS DESCRIBED IN "S TAM DAR DS OF GOOD EM6IM EERINfi 
►RACT.I CE FOR TELEVISION BROADCAST STAilONS: FEDERAL COMMUNICATIONS COMMISSION", THE DUTY CYCLE 
OF THE VOLTAGE PULSE MUST MOT E%L EED 15f OF ONE SCANNING CYL LE. ~~ 

NARNINfi: 

%-RAY'RADIAT ION SHIELD MAY BE NECESSARY TO PROTECT AGAINST POSSIBLE DANGER OF PERSONAL INJURY 
FROM PROLONGED E%POSURE AT CLOSE RANGE IF THIS TUBE IS OPERATED AT HIGHER THAN THE MANUFAC-
TURER'S NA%IMUM RATED PLATE VO ITAGE OF 16,000 VOLTS, WHI CMEVER IS LESS. 

1 



IAY2 

~  TUMG•SOL 

OUTLINE NOTES 

CONNECTORS SHOULD NOT EXERT 
MORE THAN 7 POUNDS RADIAL 
COMPRESSION AT ANY POINT 
AROUND THE CIRCUMFERENCE OF 
THE CAP, 

MAXIMUM ECCENTRICITY OF PIN 
CENTER LINE AND BULB CENTER 
LINE .040". 

EITHER FILAMENT PIN MAY BE 
USED FOR 7HE OUTPUT CON-

NECTION. 

DIODE 

FOR HIGH VOLTAGE SUPPLY 

IN TV SERVICE 

COATED FILAMENT 

ANY MOUNTING POSITION 

OUTLINE DRAWING 

.365" 

.355" 

MA%. 

1.062" 

3As 

T-9 
GLA55 

AMENT 
2 PiN5 .000" ~i<. 

.a6B" - .030' ~ B SE DUDPiN 
T C JEDfC FT9] 

THE IAY2 IS A FILAMENTARY HIGH-VOLTAGE DIODE IN DOUBLE-ENDED CONSTRUCTION WITH A 

NEW TWO-PIN "DUOPIN" BASE. IT IS DESIGNED FOR USE AS THE HIGH-VOLTAGE RECTIFIER IN 

THE FLY-BACK CIRCUIT TO SUPPLY THE ANODE OF THE TELEVISION PICTURE TUBE. ITS 

ELECTRICAL CHARACTERISTICS ARE SIMILAR TO THE 183GT. 

DIRECT INTERELECTRODE CAPAf_ITANCF 

PLATE TO FILAMENT 1,q pf 

MAXIMUM RATINGS 

DESIGN MAXIMUM SYSTEM -SEE EIA STANDARD RS-239 

FLYBACK VOLTAGE RECTIFIER 

INVERSE PLATE VOLTAGE: TOTAL DC AND PEAK 26 
DC 22 

PEAK PLATE CURRENT 50 

AVERAGE PLATE CURRENT 0.5 

FILAMENT CHARACTERISTICS AND RATINGS 
D ESION MAXIMUM SYSTEM-SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 

LIMITS OF APPLIED VOLTAGE - AC OR DC 

KV 
KV 
mA 
-A 

1,25 'JOLTS 20G 

1.25 ± 0.20 VOLTS 

AVERAGE CHARACTERISTICS 

TUBE VOLTAGE DROP FOR I b = 7 mA 75 VOLTS 

A FOq OPERATION IN A 925-LINE, j0-FRAME SYSi EN AS DESCRI9 ED IN "STANDARDS OF GOOD FNGINEERING 
PRACTICE FOR TE LEYIGION BROADLABT STATIONS: FEDERAL CONNUNICAiI ONS COMMISSION", THE Durr CYCLE 
OF TXE VOLTAGE PULSE MUST NOT E%GEED 15% OF ONE SCANNING CYCLE. 

1 

NARN/NC 

t This tube m¢y produce soft X-rays which e¢n constitute a health haz¢rd unless au: y'~.~t«ly shiedded. / 

TUNG-SOL ELf.CTRIC INC.. ELECTRON TUBE OIVISI ON E BLOONFI ELD~ NF.W JERS EY E U.S.A., DECEMBER 2~ 196v PLATE #7029 





IB3GT 

TUMG•SOL 

DIODE 

I ~ 
JEDEC 

MAX̀  C1'j4~  I r 
~~ 

T- 9 

32 
MAX. 

I 
4 16 
MAx 

I---  12 —" 

MAX. SOCKET TERMIN ALS 1, j, 4, 5, 
6 8 8 MAY BE CONNECT EO TO 

GLASS BULB TERMINAL 7 OR TO p CORONA 
SNI ELD WHICH CONNECTS TO 

SEE NOTE "A" TERMINAL 1. TERMINALS 4ib 

OUTLINE DRAWING MAY BE USED A$ TIE POINTS 

J EDEC 9-51 OR 9-52 FOR COMPONENTS AT OR NEAR 
FILAMENT POTENTIAL. 

COATED FILAMENT 

FOR HIGH VOLTAGE SUPPLY 

IN T.V. SERVICE 

ANY MOUNTING POSITION 

NC 

IC 

IC 

IC 

BOTTOM VIEW 

NC 

F,IS 

COMN ECTO RS SHOULD NOT E%ERT MORE THAN 7 

POUND$ RADIAL COMPRESSION AT ANY POINT 

AROUND TXE CIRCUMFERENCE OF THE CAP. 
BASING DIAGRAM 

J EDEC jC 

THE 163GT IS A FILAMENTARY DIODE DESIGNED TO OPERATE AT RELATIVELY HIGH 
INVERSE PEAK VOLTAGES OVER A CONSIDERABLE RANGE OF SUPPLY VOLTAGE FRE-
QUENCIES. IT IS INTENDED TO SUPPLY THE REQUIRED HIGH VOLTAGES FOR THE 
CATHODE RAY PICTURE TUBE IN TELEVISION SERVICE. 

DIRECT INTERELECTRODR CAPACITANCES - APPRox. 

PLATE TO FILAMENT:( P TO F+I .S.J 1.3 ~f 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA 5T4NOA RD RS-239 

AVERAGE CHARACTERISTICS 12~ VOLTS 2OO MA. 

HEATER SUPPLY LIMITS: 

VOLTAGE OPER ATIONB ].. 25+-0.2 VOLTS 

CURRENT OPERATION (AT Ef - 1.25 V.) ZOO MA. 

TUBE DROP (APPROX) WITH 7 MA. PLATE CURRENT LOO VOLTS 

~ MAXIMUM RATINGS 
DESIGN MA%IMUM VALUES - SEE EIA STAN DAR D. RS-2j9 

FLYBACK VOLTAGE RECTIFIERC

INVERSE PLATE VOLTAGE: 

TOTAL DC AND PEAK 

DC 

PEAK PLATE CURRENT 

AVERAGE PLATE CURRENT 

~INDICA TES A CHANGE. 

C ONTINUEO ON FOLLOWING PAGE 

26 Kv 
22 KV 
5Q MA. 

O,5 MA. 

T UNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIElO, NEW JERSE7, U.S.A., AUGUST 1, 1961 PLATE b6224 



183GT 

TUNGWSOL 

MAXIMUM RATINGS - coNTILr. 
DESIGN MA%IMUM VALUE$ - SEE EIA STANDARD RS-2j9 

RF VOLTAGE RECTIFIER 

PEAK INVERSE PLATE VOLTAGE 

PEAK PLATE CURRENT 

AVERAGE PLATE CURRENT 

FREQUENCY OF SUPPLY VOLTAGE (MAX.) 

FREQUENCY OF SUPPLY VOLTAGE (MIN.) 

33 Kv 
_35 MA. 

1.1 MA. 

100 Kcs 
1.5 Kcs 

A85-82, B6-B, 86-60, 86-144, BT-166, BT-211, BR-6, BR-50, OCTgL 5, 6, 7, OR 8- PIN 

B 
DESIGN-MAXIMUM RATINGS ARE LIMITING VA ~U ES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPLI LAP IE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUPLI SH EO DATA, ANO SHOULD 
NOT BE E%CEEDEO UN OER THE WORST PROBABLE CON OITION S. THE DEVICE MANUFACTURER CHOOSES THESE 
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TAXING RESPONSIPIIITY FOR THE 
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO YARIAiI ONS IN DEVICE CHARACTERISTICS. THE 
EQUIPMENT NANUFA CTU RE R. SH OU LO DESIGN SD THAT INITIALLY AND THROUGHOUT II FE NO DESIGN-MA%IMUM 

V AIUE FOR THE INTENDED SERVICE IS E%f.E E6E0 NITH A P06EY DEVICE UNDER THE WORST PR Ofl A9 LE 

OPERATING CON OITIONS NITH RESPECT TO SUPPLY-VOLTAGE VARIATION, EOUI PM ENT COMPONENT VARIATION, 

E OUIPMENT CONTROL AOJ USTMENT• LOAD VARIATION, SIGNAL VARIATION, nN0 cNVI RON Ai NTnL f.ONU1TI0N 5. 

Cr Ok OPERATION IN A 525-LINE, j0-FRAME SYSTEM AS DESCR I ~3GD IN "ST AhUARDS OF GOOD EXGI NEERI NG 

PRACTICE FOR TELEVISION BROADCAST STATIONS: CEDER AL COMMUNICATIONS COMMISSION", THE DUTY CYCLE 

OF THE VOLTAGE PULSE MUST NOT E%GEED 152 OF ONE $C ANNI XG CYLLE. 

TH15 TUBE MAY PRODUCE SOFT X-RAYS WHICH CAN CONSTITUTE A HEALTH HAZARD UNLESS ADEJUATELr 

GNIElDED 

2a 

15 
y  
W 
C  
GJ 
d  

Q  

X10 

W  

J 

'~ 5 

163GT 

Ef = 1.25 Volts AC 

0 25 50 75 100 125 +150 175 200 
PLATE VOLTS DC 

i 1 



TENTATIVE DATA IDNS 

  TUNo•sot  ~ 
DIODE PENTODE 

MINIATURE TYPE 

3' 
a ~ COATED FILAMENT 

Max 

I~~ 
1.4 VOLTS 0.05 AMP. 

e 
Max. AC OR DC 

2 e ANY MOUNTING POSITION 
i_ 1 MAX 

E 

GLASS BULB 
BOTTCM VIEW 

MInIgTDRE aDTTON 
7 PIN BASE 

68w 

THE DIODE PLATE IS LOCATED 
AT THE NEGATIVE ExD OF THE 

FILAMENT 

THE 1DN5 IS A COMBINED SINGLE DETECTOR DIODE ANQ REMOTE CUT—OFF PENTODE 
WITH A COMMON FILAMENTARY CATHODE IN THE 7 PIN MINIATURE CONSTRUCTION. 
THE PENTODE SECTIGN IS INTENDED FOR USE AS AN AUDIO AMPLIFIER IN LIGHT—
WEIGHT, PORTABLE EQUIPMENT AT LOW PLATE SUPPLY VOLTAGE. THE DESIGN 0= 
THIS TYPE PERMITS THE APPLICATION OF AVC VOLTAGE TO THE CONTROL GRID, 
THEREBY IMPROVING OVERALL RECEIVER AVC. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT E%TERN AL SHIELD 

DIODE PLATE TO GRID #1 (MAX•) 0.04 µµf 

RATINGS 
INTERPRETED ACCOR0I NG TO DESIGN CENTER SYSTEM 

FILAMENT VOLTAGE j,4 VOLTS 

MAXIMUM PLATE VOLTAGE 9O VOLTS 

MAXIMUM GRID #2 VOLTAGE 9O VOLTS 

MAXIMUM POSITIVE DC GRID #1 VOLTAGE O VOLTS 

MAXIMUM NEGATIVE DC GRID #i VOLTAGE —5O VOLTS 

MAXIMUM CATHODE CURRENT 3 Mq. 

MAXIMUM DIODE CURRENT FOR CONTINUOUS OPERATION 0,25 MA. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

FILAMENT VOLTAGE 

FILAMENT CURRENT 

PLATE VOLTAGE 

GRID #2 VOLTAGE 

GRID #i VOLTAGE 

PLATE CURRENT 

GRID #2 CURRENT 

TRANSC ONDUCTANCE 

GRID #1 VOLTAGE (A PPR OX.) FOR Gm =10 µMHOS 

PLATE RESISTANCE (APPR OX.) 

AVERAGE DIODE CURRENT AT 10 VOLTS DC 

j.4 VOLTS 

0.05 AMP. 
67.5 voLTs 
67.5 voLTs 

O VOLTS 

2.j MA -

0.55 MA. 

63O ~I MHO$ 

—j1 ,5 VOLTS 

O.6 MEGOHMS 

j.O MA. 

TUNG-SQL ELECTRIC INC. ELECTRON TUBF nIVI GIDN BL OOMF UEL D, NEW JERSEY S U.S.A. JUNE 1. 1957 PLATE Y5007 





TENTATIVE DATA IG3GT 

GLASS BULB 

TUNG•SOL 

HALF—'~dAVE RECTIFIER 

COATED FILAMENT 

1.25 VOLTS 0.2 AMP. 

AC 
AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
INTERMEDIATE SHELL 

5 PIN OCTAL 

OR 

SHORT INTERMEDIATE SMELL 
5 PIN OCTq L~ 

WITH E%T ERNAL BARRIERS 

OR 

INTERMEDIATE SHELL 
6 PIN OL TAL 

OR 

SHORT INTERMEDIATE SHELL 
6 PIN OCTAL 

W ITX EXTERNAL BARRIERS 

OR 

SHORT INTERMEDIATE SHELL 
T PIN OCTAL 

oa 
INTERMEDIATE SHE IL 

T PIN OCTAL 

THE 1G3GT IS A HALF—WAVE RECTIFIER UTILIZING A COATED FILAMENT. IT I`. 
INTENDED FOR USE AS A RECTIFIER OF HIGH—VOLTAGE PULSES PRODUCED IN THE 
SCANNING SYSTEMS OF MONOCHROME TELEVISION RECEIVERS AND AS A RECTIFIER 
IN HIGH VOLTAGE RF—OPERATED POWER SUPPLIES OF ELECTRONIC EQUIPMENT. IT 
IS SIMILAR TO THE 163GT, BUT IS CONSTRUCTED IN A SMALLER BULB FOR COM—
PACT EQUIPMENT DESIGN. 

DIRECT INTERELECTRODE CAPACITANCES — APPRox. 
WITHOUT E%TE RNAL SHIELD 

PLATE TO FILAMENT AND INTERNAL SHIELD l.j 

GONiINUED ON FO (LOWING PAGE 

µµf 

T UNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION Bl00MF1 ELD, NEW JERSEY ,Y U. S. A. NOVEMBER 1, 1958 PLATE WSjNQ 



IG3GT TENTATIVE DATA 

  TUNO.80L  ~ 

CONTINUED FROM PRECEDING PAGE 

RATINGS 
INTERPRETED ACCORDING TO DESIGN [ENTER SYSTEM 

PULSE—RECTIFIER SERVICE^

FILAMENT VOL TAGE B

MAXIMUM INVERSE PLATE VOLTAGE: 

TOTAL DC AND PEAK (ABS. MAX.)C

DC 

MAXIMUM PLATE CURRENT: 

PEAK 

AVERAGE 

RF RECTIFIER SERVICE 

FILAMENT VOLTAGEU

FILAMENT CURRENT 

MAXIMUM PEAK INVERSE PLATE VOLTAGE (ABS. MAX.) 

MAXIMUM PLATE CURRENT: 

PEAK 

AVERAGE 

FREQUENCY RANGE OF SUPPLY VOLTAGE 

1.25 voLTs 

26 OOOC VOLTS 

21 000 voLTs 

5O MA. 

0.5 MA. 

1.27 VOLTS 

0.~ AMP. 
33 000 voLTs 

3O MA. 

1 MA. 

1.5 TO 100 Kc. 

^FOR OPERATION IN A 525-LINE, j0-FRAME SYST EN AS DESCRIBED IN "STANDARDS OF GOOD ENGIN EERINU 
PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUNICATIONS COMMISSION", THE DU TT CYCLE 
OF THE VOLTAGE PULSE MUST MOT E%C EED 15f OF ONE SCANNING CYCLE. 

BFI LAM ENT VOLTAGE: 1.05 MIN., 1.25 AVG., 1.45 MAX. VOLTS. 

CUN DER NO CIRCUMSTANCES SNOU LD TNIS ABSOLUTE VALUE BE EXCEEDED. 

NOTES: 

ON THE 5-PIN BASES, PIN ;V1 IS.OMITT ED. 

ON THE 5-PIN BASES, THE 6-PIN BASES, AND THE 7-PIN BASE JEDEC AB7-166, PIN 4 JS OMITTED. 

ON THE 5-PIN BASES, THE 6-PIN BASES, AND THE 7-PIN BASE JED EG N87-47, PIN 6 IS OMITTED. 

V 

_ ~ 



TENTATIVE DATA IG3GT 
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IG3GT 
AVERAGE PLATE CHARACTERISTIC 

Ef  = Y.25 Volts AC 

a 

00 100 200 300 400 500 

DC PLATE VOLTS 

TONG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOO MFI ELD, NEW JERSEY, U.S.A. NOVEMBER 1, 1958 RLATE W5,'Y9 





IH2 

TUNG•SOL 

DIODE 
MINIATURE TYPE 

~~J 
MAX. 

T-6 ~ 

1 
21@
+8 

GLASS BULB 
TOP CAP—MINIATURE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

1.4 VOLTS 0.55 AMP. 

23p AC OR DC 
MAX. 

ANY MOUNTING POSITION 

` *SOCKET TERMINALS j 8 7 MAY BE USED AS TIE 
POINTS FOR COMPONENTS AT OR NEAR FILAMENT 

PO7 ENTIAi. 

BOTTOM VIEW 
SMALL BUTTON 
9 PIN BASE 

9Lx 

THE IH2 IS A MINIATURE HEATER—CATHODE TYPE DIODE DESIGNED FOR USE IN 
TELEVISION RECEIVERS AS THE HIGH—VOLTAGE RECTIFIER TO SUPPLY POWER TO 
THE ANODE OF THE TELEVISION PICTURE TUBE. THE IH2 IS PRIMARILY INTENDED 
FOR USE IN FLY—BACK TYPES OF POWER SUPPLIES. 

DIRECT INTERELECTRODE CAPACITANCES — APPRox. 
WITHOUT EXTERNAL SNI ELD 

PLATE TO HEATER S CATHODE &INTERNAL SHIELD 

RATINGS 
I NTER PR ET EO ACCORDING TO DESIGN MAxIMUM SYSTEM 

FLYBACK RECTIFIER SERVICE A

HEATER VOLTAGE 

MAXIMUM PEAK INVERSE PLATE VOLTAGE 

QC COMPONENT 

TOTAL DC AND PEAK 

MAXIMUM STEADY—STATE PEAK PLATE CURRENT 

MAXIMUM DC OUTPUT CURRENT 

1.0 uuf 

I.4 VOLTS 

24 000 voLTs 
3O OOO VOLTS 

5O MA. 

0.5 MA. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

AVERAGE CHARACTERISTICS 

TUBE VOLTAGE DROP (AP PROX.) 

Ib 7.0 MA. lOO VOLTS 

C ONTINUEO ON FOLLOWING PAGE 

*INDICATES AN ADDITION. 

\UNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOM FI ELD~ NEW JERS EY~U.S. A. 

J 
JUNE 1, 1960 PL0.TE 5R 55 



H2 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

NOTES 

O ESI GN-MA%IMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS APP LILAB LE 

TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUB LI SN ED DATA, AND SHOULD 

NOT BE EXCEEDED UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THESE 

VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TAKING RESPONSIBILITY FOR TXE 

EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE 

EQUIPMENT MANUFAL TU RER SHOULD DESIGN 50 THAT IN ITIAL IY AND THROUGHOUT II FE NO DESIGN-NA%I MUM 

VALUE FOR THE INTENDED SERVILE IS E%CEEDED WITH A BOGEY DEVICE UNDER THE WORST PROBABLE 

OPERATING CONDITIONS WITH RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, 

EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, AND ENYIRONM ENTAI CONDITIONS. 

AFOR OPERATION IN A 525-LINE, jO-FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD ENGINEERING 

PRACTICE FOR TELEVISION BROADLA ST STATIONS: FEDERAL COMMUNICATIONS COMMISSION", THE DUTY LYL LE 

OF THE VOLTAGE PULSE MUST NOT. E%GEED 154 OF ONE SCANNING CYCLE. 

TXE VOLTAGES EMPLOYED IN SOME TELEVISION RECEIVERS AND OTHER HIGH-VOLTAGE EQUIPMENT ARE SUF-

FICIENTLY HIGH THAT HIGH-VOLTAGE RECTIFIER TUBES NAY PRODUCE SOFT X-RAYS WHICH CAN CONSTITUTE 

A HEALTH HAZARD UNLESS SUCH TUBES ARE ADEQUATELY SHIELDED. THE NEED FOR THIS PRECAU TTON SHOULD 

BE CONSIDERED IN EQUIPMENT DESIGN. RELATIVELY SIMPLE SHIELDING SHOULD PROVE ADEQUATE. 

I
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IJ3 

TUNG•SOL 

DIODE 

"— I.IBB" CAP 
MAX CI-3a 

i' 

~ ~ 

T-9 
3.500" 
MAX 

4.062" 
MAX 

MAX 

GLASS BULB 

COATED FILAMENT p IC 

1.25 VOLTS 0.2 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

CONNECTORS SHOULD NOT EXERT MORE THAN 7 
POUNDS RADIAL COMPRESSION AT ANY POINT 
a ROUND THE CIRCUMFERENCE OF THE CAP. 

IC 

IC IC 

BOTTOM VIEW 

BASING DIAGRAM 

J EDEC jL 

FIS 

SO CN ET TERMINALS 1, j~4~5, 6. AXD 
86-8 INTERMEDIATE SMELL 8 MAY BE CONNECTED TO TERN NNNI 

OR 7 OR TO A CORONA SHIELD WN ICH 
86-60 SHORT CONNECTS TO TERMINAL 7. TERMI—

INTERMEDIATE SN EIL NALB 4 AND 6 MAY BE USED AS 

6 PIN OCTAL TIE POINTS FOR CONPONENTS AT 
OR NEAR FIIANENT POTENTIAL. 

THE IJ3 IS A FILAMENTARY DIODE DESIGNED FOR USE IN TELEVISION RECEIVERS 
AS THE HIGH—VOLTAGE RECTIFIER TO SUPPLY POWER TO THE ANODE OF THE TELE—
VISION PICTURE Tl{BE. IT IS INTENDED PRIMARILY FOR USE IN FLYBACK TYPES 
OF POWER SUPPLIES. 

DIRECT INTERELECTRODE CAPACITANCES — APPRox. 
WITHOUT E%TERN AL SHIELD 

PLATE TO PILAMENT 1.6 µµf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

FLYBACK RECTIFIER SERVICEA
PILAMENT VOLTAGE 1.258 VOLTS 
MAXIMUM PEAK INVERSE PLATE VOLTAGE 

DC COMPONENT ZZ OOO VOLTS 
TOTAL OC AND PEAK 2( 000 VOLTS 

MAXIMUM STEADY- STATE PEAK PLATE CURRENT 5O MA. 

MAXIMUM DC OUTPUT CURRENT O.5 MA. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

FILAMENT VOLTAGE '_.Lrj VOLTS 
FILAMENT CURRENT O.2 AMP. 

TUBE VOLTAGE DROP (A PPR OX. J Ib-=7.0 MA• DC 225 VOLTS 

CONTINUED ON FOLLOWING PAGE 

SIN DICA TES A CNANG E. 

TUN G-BOL ELECTRIC INC. ELECTRON TUBE OI VI SION BLOONFIELD. NEW JERSEY. U.S.A. JANUARY 1. 1962 Pa.A TE Nbj51 



IJ3 

TUNG•SOL 

CONTINUED F0.0M PRECEDING PAGE 

NOTES 

A 
FOR OPEfl ATIOx IX A 525—LINE. 30—FRAME SYSTEM AS DESC0.IBED IN "ST ANO ARDS OF GODD ENGINEERING 
PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUNICATIONS CCMMI SSIOX".THE DUTY CYCLE 
OF THE VOLTAGE PULSE MUST x0T E%LEED 15S OF ONE SCANNING CYCLE. 

SUNDER NO LIRCUM STAN LES SHOULD THE FILAMENT VOLTAGE BE LESS THAN 1.05 VOLTS OR MORE THAN 1.45 
VOLTS. 

DESIGN—MA%IMDM RATINGS a0.F LIMITING VALUES OF OPERATING AXD ENVIRONMENTAL CONDITIONS APPLICAB L', 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFT NEO BY ITS PUBLISHED DATA. AxD SH OUID 
MOT BE E%LEEDED UNDER THE WORST PROS ABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THESE 

VALUES TO PROVIDE ACCEPTABLE SERVICEABILITT OF TXE DEVICE. TAKING RESPONSIBILITY'FOR THE 

EFFECTS OF CHANGES IX OPERATING CONDITIONS DU£ TO VARIATIONS IN DEVICE CH AR ACT ER fSTfLS.TNE 
EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITI AILY AND TXR OU GMO UT LIFE MO DESIGN—MA%I MUM 

VALUE FOR THE INTENDED SERVICE IS E%LEEDED WITH A BOGET DEVICE UNDER THE WORST PROBABLE 
OPERATING CONDITI ON S'wI TH RESPECT TO ~SUPPL Y-VOLTAGE VARIATION. EQUIPMENT COMPONENT VARI ATION r

EQUIPMENT CONTROL AD JUSTMENT r LOAD VARI ATION r SIGNAL VARI ATION r aN0 ENVIRONMENTAL CONDITIONS. 

THE VOLTAGES EMPLOYED IN SpIE TELEVISION RECEIVERS AND OTHER NI GN—VOLTAGE EQUIPMENT ARE SUF—
FICIENTLY HIGH THAT HIGH—VOLTAGE RECTIFIER TUNES MAY PRODUCE SOFT %—RAYS WHICH LAN CONSTITUTE 
A HEALTH HAZARD UNLESS SUCH TUBES ARE ADEOVATELY SHIELDED. THE NEED FOP THIS PRECAUTION SNOUkO 
OE CONSIDERED IM EQUIPMENT OESI GN. RELATIVELY SIMPLE SHIELDING GNOULD PROVE ADEQUATE. 



IK3 

i  TUNO•~OL 

DIODE 

1.196" 
MqX ci as 

_i 

T- 9 
3.500" 
MAX 

4062°
MAX 

MAX 

GLASS BULB 
B6—B INTERMEDIATE SMELL 

OR 
86-60 SHORT 

INTERMEDIATE SHELL 

5 PIN OCTAL 

CUT LINE CR Ae Ins 

9-53 wl Tn BF—EC oR 
q _54 WITn NR-e 

COATED FILAMENT p IC 

1.25 VOLTS 200 MA. 

AC OR UC 

ANY MOUNTING POSITION 

CONNECi0 R5 SMOU ID N01 EXERT MORE THAN 7 
POUNDS RADIAL COMPRESSION AT ANY POINT 
AROUND THE CIRCUMFERENCE OF TXE CAP. 

IC 

IC IC 

BOTTOM VIEW 

BASING DIAGRAM 

J EDEC 3L 

FIS 

S OCN ET TERMINALS 1, j, 4, 5, 6, AND 
8 MAY BE CONNECTED TO TERN IINML 
7 OR TO A CORONA SNI ELD WHICH 
CONNECTS TO TERMINAL 7. TERMI-
NALS 4 ANO b MAY BE USED AS 
TIE POINTS FOR COMPONENTS AT 
OR NEAR FILAMENT POTENTIAL. 

THE IK3 IS A FILAMENTARY DIODE DESIGNED FOR USE IN TELEVISION RECEIVER 
AS T.E riIGH—VOLTAGE RECTIFIER TO SUPPLY POWER TO THE ANODE OF THE TELE—
VIS1211 PICTURE TUBE. IT IS INTENDED PR11~4ARILY FOR USE IN FLYBACK TYPES 
OF POWER SUPPLIES AND IS A DIRECT REPLACEMENT FOR THE 1J3• 

DIRECT INTERELECTRODE CAPACITANCES — APPRox. 
r IiHOUT E%TERNAL $MELD 

PLATE "CO FLAME ~T !..6 pf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

FLYBACK RECTIFIER SERVICE^
FILAMENT VOLTAGE 1,258 VOLTS 
MAXIMUM PEAK INVERSE PLATE VOLTAGE 
DC COMPONENT 22 OOO VOLTS 
TOTAL DC AND PEAK 2C OOO VOLTS 

MAXIMUM STEADY—STATE PEAK PLATE CURRENT 50 MA. 
MAXIMUM DC OUTPUT CURRENT 0.5 tilo , 

TYPICAL OPERATING CONDITIONS AND CkARACTERISTICS 

F ILAMENT VGLTA6E .Lj VOLTS 
FILAMENT CURRENT O.2 AMP. 
TUBE VOLTAGE DROP (AFPRGX.) Iy~ =7.0 MA. DC 225 VOLTS 

LONTINUEU OX FOLLOWING PAGE 

'N INOICATES AN AC CI TIDN. 

S IN DICA TES A CMANG E. 

J 
T UN G—SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOONPIELD, NEW JER bET, U.S.A. OCTOBER 1, 1962 PLATE 46579 



IK3 

TUNG•80L 

CONTINUED FROM PRECEDING PAGE 

NOTES 

A 
FOR OPERATION IN A 525—LINE, j0—FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD EN GINEERIN6 
PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUNICATIONS LC MMISSION",THE DUTY CYCLE 
OF THE VOLTAGE PULSE MUST NOT E%GEED 15$ OF ONE SCANNING CYCLE. 

B 
UNDER XO CIRCUMSTANCES SHOULD THE FILAMENT VOLTAGE 8E LESS THAN 1.05 VOLTS Oft MORE TX AN 1.45 
VOLTS. 

U E SIGH—MAXIMUM RATINGS kRE LIMI TIXG VALUES OF OPERATING AND EN VIRONM EMTAL CONDITIONS APPLICAeL_ 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLI SH EO DATA, AxD SHOULD 
NOT BE E%LEEDED UNDER THE WORST PROBABLE CO XDITION S. THE DEVICE MANUFACTURER CHOOSES THESE 
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE. TAKING RESP OXSIBILITY - FOR THE 
EFFECTS OF CHANGES IX OPERATING CONDITIONS DUE TO VARIATIONS IN O=VICE CN AR ACT ER fSTiLS.THE 
EQUIPMENT MANUFACTURER SHOULD DESIGN 50 THAT INITIALLY AND THROV GNO UT LIFE NO DESIGN—MAXIMUM 
VALUE FOR THE INTENDED SERVICE IS EXCEEDED WITH A 80'u EY DEVICE UNDER THE WORST PROBABLE 
OPERATING CONOI TION S'WITH RESPECT TO SUPPLY—VOLTAGE VARIATION, EOUIPMENT COMPONENT VARI RTIUN, 
EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, ,:ND ENVIRON M.ENT aL CONDITIONS. 

THE VOLTAGES EMPLOYED IX SOME TELEVISION RECEIVERS AND OTHER HIGH—VOLTAGE EQUIPMENT ARE SUF—
FICIENTLY NIGX THAT HIGH—VOLTAGE RECTIFIER TUBES MAY PRODUCE SOFT %—RAYS WHICH CAN CONSTITUTE 
A HEALTH HAZARD UNLESS SUCH TUBES ARE ADEQUATELY SHIELDED. THE XE ED FOR THIS PRECAUTION SHOULD 
BE CONSIDERED IN EQUIPMENT DESIGN. RELATIVELY SIMPLE SHIELDING SHOULD PROVE ADEQUATE. 



I L4 

TONG-SOL 

RF AMPLIFIER PENTODE 

MINIATURE TYPE 

PLATE 
1625 

JV M[ 3, 
19'~ 7 

~,. 

a-
Mnx 

e 
MAX. 

2B
MAX. 

1

GLASS BULB 

COATED FILAMENT 

FILAMENT 

1.4 VOLTS 0.05 AMPERE 

GC 

ANY MOUNTING POSITION 

BOTTOM VIEM 
M IMIATURE BUTTON 

1 PIN BASE 

THE 1L4 IS A RF PENTODE OF THE MINIATURE TYPE WITH A SHARP CUT—OFF 
CHARACTERISTIC. IT IS RECOMMENDED FOR USE WHEREVER A SHARP CUT—OFF PEN—
TODE IS REQUIRED IN COMPACT, L16HT—WEIGHT, PORTABLE RECEIVERS. THE TUBE 
IS, THEREFORE, OF INTEREST IN FM RECEIVERS AND IN OTHER CIRCUITS NOT 
REQUIRING AVC. THE 1L4 FEATURES INTERNAL SHIELDING WHICH ELIMINATES THE 
NEED FUR AN EXTERNAL BULB SHIELD, BUT A SOCKET WITH SHIELDING IS ESSEN—
TIAL IF MINIMUM GRID—PLATE CAPACITANCE IS TO BE OBTAINED. 

DIRECT INTERELECTRODE CAPACITANC[d 
■ITM NO EiTEN NAI SN t[LO 

GR 10 TO PLATE:' (G1T0 P) MA%. 

INPUT: G1 TO (F } G2 } G~ } 1.3.) 

OUTPUT: p TO (F } G2 } G~ } I .S.) 

0.008 µµf 

3.6 µµf 
7.5 WLf 

RATINGS 
I IITE RPRETED ACC ORDIRG TO RYA STAYDARD YB-210 

FILAMENT VOLTAGE I,4 VOLTS 

MAXIMUM PLATE VOLTAGE 11O VOLT$ 

MAXIMUM GRID f2 VOLTAGE 9O VOLTS 

MAXIMUM GRID rM2 SUPPLY VOLTAGE 11O VOLTS 

MINIMUM GRID [li VOLTAGE O VOLTS 

MAXIMUM TOTAL CATHODE CURRENT 6.5 MA. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A~ AMPLIFIER 

FILAMENT VOLTAGE L.4 L.4 VOLTS 

FILAMENT CURRENT 0,05 0.05 AMP. 
PLATE VOLTAGE 90 CJOO VOLT$ 

GRID i2 VOLTAGE 6].5 90 VOLTS 

GRID M1 VOLTAGE O O VOLTS 

PLATE CURRENT 2.9 4.5 MA. 

GRID /2 CURRENT L,2 2.O MA. 

PLATE RESISTANCE (APPROX.) O.6 0.35 MEGOHM 

T RANSCONDUCTANCE 925 1 025 µMHOS 
GRID !1 VOLTAGE FOR PLATE CURRENT = 

10 (LAMPS —() -~ VOLTS 

SIMIL IIl SIPS Rlfllll Cl: Charnels r{st{cs sotto uAnt s{s{l{ar to 1L15 and 
115C f. 

.~IRDICATE$ A CNAM GE OR ADOI710R, 

r 

~-

C OPYRIG MT ty4T BY TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION NEWARK. NEW JERSE V. U.S A. 
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IN2A 

ruNc•so~ 

DIODE 

1562" CI-34 
MAX ~~ 

3.00' 
3.562• ~ MAX 
MAX 

IIII I 
GLASS BULB 

SHORT MEDIUM SMELL 
1 PIN OCTAL 81-227 

COATED FILAMENT 

FOR HIGH VOLTAGE 

RECTIFIER APPLICATIONS 

ANY MOUNTING POSITION 

S OCNET TERMINALS 1, j, 4, 5,6 AND R NAY BE 
CONNECTED TO TERMINAL 7 OR TO A CORONA 
SHIELD WNICx CONNECTS TO TERNINAL T. 
TERMINALS 4 66 MAY BE USED AS T~4P0INTS 
AT OR NEAR FILAMENT POTENTIAL. 

IC IC 
BOTTOM VIEW 

BASING OIAGRAN 

J EOEC jC 

THE 1N2A IS A FILAMENTARY HALF-WAVE DIODE INTENDED FOR SERVICE AS THE 
HIGH VOLTAGE RECTIFIER IN TELEVISION RECEIVERS AND OTHER HIGH `JOLTAGE 
RECTIFIER APPLICATIONS. 

IT IS IDENTICAL TO TYPE 1N2 EXCEPT TYPE 1N 2A IS CONTAINED IN A SHORTER 
BULB THAN TYPE 1N2. 

DIRECT INTERELECTRODE CAPACITANCES 

PLATE TO FILAMENT AND INTERNAL SHIELD 1.4 pf 

FILAMENT CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-2j9 

AVERAGE CHARACTERISTICS 1.25 VOLTS 2OO -ti. 

FILAMENT SUPPLY LIMITS: 

VOLTAGE OPERATION C 1.25+0.20 VOLT-. 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-2j9 

FLYBACK VOLTAGE RECTIFIER°

INVERSE PLATE VOLTAGE: 

TOTAL DC AND PEAK 

DC 

PEAK PLATE CURRENT 

AVERAGE PLATE CURRENT 

CONTINUED ON FOLLOWING PAGE 

28,000 VOLTS 
24,000 MA. 

SO MA. 

0.5 MA. 

T UNG-SOL ELECTRIC INC., ELECTRON TUBE OIYISION, BLOOMFI ELD, NEN JERSEY, U.S.A. FEBRUARY 1, 1962 PLATE #6378 



~  TUNG•SGL 

CONTINUES FROM PRECEDING PAGE 

CHARACTERISTICS 

TUBE DROP FOR Ib = 7 M.A. (APPRGx.; lOO VOLTS 

CFI LAMENT SUPPLY VARIATIONS SMALL PE RESTRICTED TO MAINTAIN FILAMENT VOLTAGE WITHIN THL 
$PECI FI EO VALUES. 

FOR OPERATION IN A 5~5-LINE, j0-FRAME STST EM A$ DESCR19E0 IN "STANDARDS OF GOOD ENGINEERING 
PRACTICE FOR TE IEVI SION PR OADC AST STATIONS: fEO ERAL COMMUNICATIONS COMMISSION", THE DUTT CYCLE 
OF THE VOLTAGE PU ISE MUST NOT EXCEED ]5i OF ONE SCANNING CYCLE. 

X-RAY RADIATION SHIELDING MAY BE NECESSARY TO PROTECT AGAINST POSSIBLE GANGER OF PERSONAL INJURY 
FROM PROLONGED E%POSURE AT CLOSE RANGE IF THIS TUOE IS OPERATED AT HIGHER THAN THE MANUFAC-
TURER'S MA%IMUM RATED PLATE VOLTAGE OR 16.000 yO LTS WHICHEVER IS LESS. 



INSGT 

TONG-SOL 

PENTODE 

COATED FILAMENT 

FILAMENT 

1.4 VOLTS 50 MA, 

DC 

ANY MOUNTING POSITION 

GLASS BULB 

BOTTOM VIEW 
SMALL WAFER 
7 PIN OCTAL 

5Y 

THE 1N5GT IS A FILAMENTARY TYPE SHARP CUT-OFF PENTODE VOLTAGE AMPLIFIER. 
IT IS DESIGNED FOR SERVICE IN LOW DRAIN BATTERY OPERATED RECEIVERS AS AN 
RF, IF OR AF AMPLIFIER. 

DIRECT INTEREIECTRODE CAPACITANCES 
E %TERNAL SHIELD N308 CONNECTED TO PIN 7 

GRID TO PLATE: (G1 TO P) MAX. 

INPUT: 61 TO (F6G3615}Gz}BS) 

OUTPUT: P TO (F6G361S}G2}8S) 

0.007 
2.8 
9.0~-

µµf 
µµf 
µµf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN-NA%INUM SYSTEM 

FILAMENT VOLTAGE 1.0 VOLTS 

MAXIMUM PLATE VOLTAGE 11O VOI TS 

MAXIMUM GRID #2 VOLTAGE lIO VOLTS 

MAXIMUM CATHODE CURRENT 5.O ~ MA. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

FILAMENT VOLTAGE Z.4 VOLTS 
FILAMENT CURRENT 5O MA, 

PLATE VOLTAGE 9O VOLTS 

GRID #2 VOI TA GE 9D VOLTS 

GRID #i VOI TA GE D VOLTS 

PLATE RESISTANCE (APPROX.) L.5 ME GOH MS 

TRANSCONDUCTANCE 75O µMHOS 

PLATE CURRENT I.2 MA. 
GRID #2 CURRENT Q.3 MA. 
GRID #i VOLTAGE (APPR OX.) FOR qTR = 50 µMHOS -3.2 VOLTS 
GRID #i VOLTAGE (A PPROX.) FOR gm = 5 µMHOS -u.0 ~"' VOLTS 

-~ INDICATES A CHANGE, 

TUXG-SOL ELECTRIC IXC. ELECTRON TUBE DIVISION Bl 00 NFIELD. MEW JERSEY U.S.A. NARCM 1, 1958 PLATE 15200 



IN SGT 

W 
W 

J 

s 

a 
d 

2.0 

1.5 

I.0 

0.5 

EC~..~

50 

IN5GT 
PENTODE CONNECTION 

Et = 1.4 Volts 
E~Z = 90 Volts 

-0.5 

-1 0 

100 150 

PLATE VOLTS 

-1.5 _ 

-2.0 



IRS 

TUNO.80L 

HEPTODE 

MINIATURE TYPE 

PLATE 
j o15 

1y52 

3~ 
4 r 

IB 

MAX. 

2 
8, 

I~MAX.

GLASS BULB 

COATED FILAMENT 

1.4 VOLTS 0.05 AMP. 

DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 
7AT ~ 

THE 1R5 IS A HEPTODE CONVERTER USING THE 7 PIN MINIATURE CONSTRUCTION. 
1T IS DESIGNED PRIMARILY FOR SERVICE AS A COMBINED OSCILLATOR AND MIXER 
IN COMPACT, LIGHT—WEIGH T, PORTABLE BATTERY OPERATED EQUIPMENT. IT FEATURES 
A HIGH EFFICIENCY FILAMENT, ADAPTABILITY TO AVC AND PROVIDES REASONABLE 
CONVERSION GAIN WITH LOW BATTERY VOLTAGE AND LOW ELECTRODE CURRENTS. 

- I O I AE  N N G R ADTO

E L[CTRON TUBE DIVISION NEW AR N, NEW JlRSE V. U.S.A. 

AEXTER NAL SNIELD fj16 CONNECTED TO PIN fl. 

RATINGS 
INTERPRETED ACCOROI Nu' TO RNA STANDARD N8-210 

FILAMENT VOLTAGE 

MAXIMUM PLATE VOlTA6E 

MAXIMUM GRIDS #2 AND #4 VOLTAGE 

MAXIMUM GRIDS #2 AND #4 SUPPLY VOLTAGE 

MAXIMUM CATHODE CURRENT (ZERO—SIGNAL) 

MINIMUM POSITIVE DC GRID #3 VOLTAGE 

C OX iI NU ED ON FOLL ORI XG PAGE 

IDS #2 AND #4 VOLTAGE 

MAXIMUM GRIDS #2 AND #4 SUPPLY VOLTAGE 

MAXIMUM CATHODE CURRENT (ZERO—SIGNAL) 

MINIMUM POSITIVE DC GRID #3 VOLTAGE 

1.4 VOLTS 

90 voLrs 
6].5 VOLTS 

9O VOLTS 

5.5 MA. 

O VOLTS 

C OX iI NU ED ON FOLL ORI XG PAGE 

--►IMO ICATEG A CNAN GE OR ADDITION 

1.4 VOLTS 

90 voLrs 
6].5 VOLTS 

9O VOLTS 

5.5 MA. 

O VOLTS 

CO PV RIG NT ID 52 BY TUNO~SOL EI ECT RIC INC. E L[CTRON TUBE DIVISION NEW AR N, NEW JlRSE V. U.S.A. CO PV RIG NT ID 52 BY TUNO~SOL EI ECT RIC INC. 



I R5 

TUNO•fOl 

C OMTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CONVERTER SERVICE — SEPARATE EXCITATIONS

FILAMENT VOLTAGE Z.4 Z.4 Z.4 VOLTS 

FILAMENT CURRENT 0,05 0,05 0,05 AMP. 

P IA TE VOLTAGE 45 67.5 90 VOLTS 

GRIDS #2 AND #4 VOLTAGE 45 67.5 67.5 VOLTS 
GRID #1 VOLTAGE O O O VOLTS 

GRID #i VOLTAGE (OSCILLATOR GRID) RMS L5 Z5 Z5 VOLTS 

GRiD #i CURRENT (OSCILLATOR ,RID) 15O Z5O Z50 ILA. 

GRID #i RESISTp NCE (OSCILLATOR GRID) O.1 O.1 O.1 MEGOHM 

PLATE RESISTANCE (APPR OX.) O.5 O.4 O.4 MEGOHM 

PLATE CURRENT O.7 I.4 1.5 MA. 

GRIDS #2 AND #4 CURRENT Z.1 3.5 3.5 MA• 

CATHODE CURRENT S.O 5.Z 5.3 MA. 

CONVERSION TRANSCONDUC TA NCE Z1O ZHO ZHO µMHOS 
GRID #3 VOLTAGE FOR 

Gc = 10 µMHos —7.0 —13 —13 voLTs 
GRID #} VOLTAGE FOR 

GC = 100 I1.MHOS —Z.Z —4.4 —5.0 VOLTS 

BCX AR ACTERISTI CS SN OMN ARE OB TAI MED IM THE STANDARD RYA COM VER SI ON CONDUCTANCE TEST SET MNICN 
USES SEP A0.ATE EkCITAiION. THE CHARACTERISTICS UNDER THESE CONDITIONS CORRESPOND VERT CLOSELY 
YITN THOSE OBTAINED IM A SELF-Ef[LTED OSCILLATORY CIRCUIT OPERATING NITN ZERO BIAS. 

OSCILLATOR TRANSCONDUCTANCE 
MOT OSCILLATING 

GRID #3 VOLTAGE O VOLTS 

GRID #1 VOLTAGE (OSCILLATOR) O VOLTS 

GRIDS #2 AND #4 CONNECTED TO PLATE 67.5 VOLTS 

TRANSCONDUCTANCE BETWEEN GRID #i AND 
GRIDS #2 AND #4 CONNECTED TO PLATE 1400 ~LMHOS 

CATHODE CURRENT 9.O MA. 

AMPLIFICATION FACTOR BETWEEN GRID #i 
AND GRIDS #2 AND #4 CONNECTED TO PLATE 6.5 

GRID #i VOLTAGE FOR 1b = 10 I1.A. (APPROX.) L7 VOLTS 

v / 
t 

r 

r 

r 

PLATE 
3016 

S EP 7. i 
i 952 

—►INDICATES A CN AXGE OR ADDITION. 

COPYRIGHT 1932 BY TUNG~SOI EIfCT RIC INC. I LECTRON TUBE hIVI310N NEWARK. NEW JERSEY. U. 3. A. 
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IRS 

~~ 

PLATE 
7o1T 

s EV T. 1 
1952 

IR5 
Et = 1.4 Volts DC 

GRIDS GRID #1 GRID # 
CURVE 

VOLTS 2 6 4 
voi TS 

RESISTOR 
ME GOHM 

CURRENT 
ILA MP 

1 45 45 0.1 150 
300 

2 90 45 0.1 150 
c 

3 67.5 67.5 0.1 250 
I 

~ 

90 67.5 

~ , 

4 0.1 250 ~ ~ 

N
 

O
 

~
 
O
 

VE
RS

TI
ON
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S
C
O
N
D
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N
C
E
 
(
g
 

OSCILLATOR VOLTAGE ON GRIDS #264 
FILAMENT = O VOLTS. 

AND ON / f' 

A 
OBTAI MED BY ADJUSTMENT OF OSLILL ATOR GRID /GRID ill 

/ / 

VOLTAGE TO GI YE INDICATED VALUES 
/ 

~~i 

4 ~ 2~ 

3~~ ~ 
1 

. 
~i 

-15 -10 -5 Q `~ 
GRID #3 YGLTS (CONTROL GRID) 

I 

1M
PE
RE
S 

-
 

0
 IR5 

TRIODE CONNECTION 

—~ 

~~ 

Ef = 1.4 Volts DC 

Grids 2, 3,~ 4 
■■~ ~ ■■■■■.■ Connected to plate 

N 
U 

~ 5.0 

~ ~~ ~ F , ~ ~ 

w 

o 
0 25 50 75 100 125 150 

PLATE VOLTS ■■■■■■■■■■■■■■ ■■■n■■■■■■ ■■■ 
CO PV RIG HT 19'J2 RV TUNG-SOL ELECTRIC INC. EL [OTRON TUBE DIV1910N N EWARK. NEW JERSF V. U. S. A. 



IR5 

IR5 
Et = 1.4 Volts DC. 

Grid #3 Voltage 0 Volts 

Oscillator Voltage on 
Grids 284 ~ onFilament = 0 Volts i 

Grid #1 Resistor 0.1 Megohm 

Recommended Min. ICi = 0.02 Ma. 

~ 
— Grid #1 Current Varied by Adjustment 
— of Oscillator Voltage 

~
 

V
 

~
 

~
 

II
LL
IA
MP
ER
ES
 ~_ 300 -~` 

z ~~~ 
1 

gc ~r a ~ ~ 
9 

CW 200 
z ~ I 

~. ~ z 

~ ~, ~" 
a 

1Ov o 
o 
z 
0 

/ ~ 
= 
W 

2.5 z 100 
a Plate Voltages • ~, 
H 9O VOits W 

z _ _ _ 67 5 Vo is o 
~ 67.5 or 90 Volts ~ 
o% Grids 284 Voltage 67.5 Volts ~ 

0 
c ~ 0.I 0.4 0.3 
~ GR D /I CURRENT (ICI) MILLIAMPERES (OSCILLATOR GRID) 

IR5 
Ef = 1.4 Volts DC 

Grid #3 Voltage = 0 Volts 

Oscillator Voltage on 
Grids 284 8 on Filament = 0 Volts 

Grid #1 Pesistor = 0.1 Megohm 
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Recommended Min. ICI = 0.02 Ma. 
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— Grid #1 Current Vari"ed by Adjustment -
- of Oscillator Voltage 
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~ Plate Voltages: i
90 Volts 

_ _ _ 45 Volts 
 45 or 90 Volts 
Grids #284 Voltage = 45 Volts 

~ ~0 0 I 0.2 0.3 
GRID NI CURRENT (ICI) MILLIAMPERES (OSCILUTOR GRID) 

PISTE 
joie 

S EP T. 1 
l9gp 

COP'YRID HT If E2 fT TYNO•EOL [L[CTRIC INC. [L[CTRON TUf[ DIV If10N NlW ARK. NEW JERf [T. U.E.A. 



TENTATIVE DATA IS2A 

n 

TUNo•so~ 

7̀  
8 

RECTIFIER 

MAX. COATED UNIPOTENTIAL CATHODE 

~ t 
21 HEATER 

2 32 
MAX 1.4 VOLTSA 0.55 AMP. 

T-6 2 2~ AC OR DC 

MAx 
38 

ANY MOUNTING POSITION 

Ilull 
GLASS BULB BOTTOM VIEW S

SMALL BUTTON 
9 PIN NOVAL 

9DT 

THE 1S2A IS A HIGH VACUUM-SINGLE ANODE RECTIFIER DESIGNED FOR E.H.T. 
SUPPLY FROM THE LINE TIME BASE IN TELEVISION RECEIVERS. EXCEPT FOR A 
CHEMICALLY TREATED ENVELOPE, WHICH AVOIDS FLASH-OVER UNDER CONDITIONS OF 
HIGH HUMIDITY AND LOW ATMOSPHERIC PRESSURE, IT IS IDENTICAL TO THE 152. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT E%TERNAL SMI EID 

PLATE TO CATHODE AND HEATER 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

1.8 µµf 

HEATER VOLTAGE 1.4 VOLTS 

MAXIMUM PEAK INVERSE PLATE VOLTAGE Z2 OOO~D VOLTS 

MAXIMUM PEAK INVERSE PLATE VOLTAGE AT 

ZERO PLATE CURRENT Z4 OOOCD VOLTS 

MAXIMUM PEAK INVERSE PLATE VOLTAGE (ASS. LIMIT) Z] OOOCD VOLTS 

MAXIMUM DC OUTPUT CURRENT O.H MA. 

MAXIMUM PEAK PLATE CURRENT 4OE MA. 

MAXIMUM FILTER INPUT CAPACITOR Z OOO µµf 

HEATER VOLTAGE AT A D.C. OUTPUT CURRENT 

LESS THAN 200 µAMPS (ABSOLUTE LIMITS) 1.4t 15% VOLTS 

HEATER VOLTAGE AT D.C. OUTPUT CURRENT 

HIGHER THAN 200 µAMPS. (ASS. LIMITS) 1.LIt ]~ VOLTS 

HEATER VOLTAGE 

HEATER CURRENT 

DC OUTPUT CURRENT 

DC OUTPUT VOLTAGE 

OPERATING CONDITIONS 

CONTINUED ON FO HOMING PAGE 

1.4 VOLTS 

0.55 AMP. 

0.15 MA. 

1H OOO VOLTS 

T UN6-SOL ELECTRIC INC. ELECTRON~TUBE DIVISION BL00 NFIELD. NEW JERSEY, U.S.A. AUGUST 1, 1959 PLATE *556 



IS2A TENTATIVE DATA 

TUNG•SOL 

CONTINUED FROM PREC EDIN6 PAGE 

AWH EN THE NEATER IS TO BE OPERATED ON R.F. VOLTAGE OR FlY PACK PULSES, THE HEATER VO LTA6E C~'. 
BE ADJ USTEO TD 1.4 VOLTS BY COMPARISON OF THE COLOR OF THE CATHODE WITH THAT OF A CAT HGOE 
HEATED BY 1.4 VOLTS pL OR LOW-FREQUENCY AC. 

BTO PREVENT CORONA IT IS RE COMMEN DEO TO USE AN ANTI-CORONA RING AROUND THE TUBEHOLDER~ WnICr 
SHOULD BE CONNECTED TO THE CATHODE (PINS 1,4,6 AND 91 . 

CIRCUIT ELEMENTS NAVING THE SAME POTENTIAL AS THE NEATER IE.G. A SERIES RESISiORI MAY -' 
SUPPORTED BY THE TUR ENO LDER CONTACTS j OR 7. THESE CONTACTS SHOU LO, HOWEVER, NEVER P.E EARTHED. 

DUE TO RINGING CAUSED PY THE LINE OUTPUT TRANSFORMER, AN Ap DITIONAL NEGATIVE PLATE VOLTAGE M'~ + 
D CCUR, THE PEAK VALUE OF Wn ILH MUST P,E TAKEN INTO ACCOUNT. THE INCft EASE OF THE PEAK INNERS- 
PLATE VOLTAGE DUE TO THIS EFFECT MAY AM OIINT-UP TO 2j% OF THE O.C. OUTPUT VOLTAGE OF TnF Tt'-~. 

~M AXIMUM PULSE DURATION 1A% OF A CYCLE, WITH A MAXIMUM OF lA µSEC, 

ENAXIMUM PULSE DURATION 10% OF A CYCLE, WITH A MAXIMUM OF 10 uSEC. 

IS2A 

40 
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~ 20 
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~ 10 d 

00 50 100 150 

PLATE VOLTAGE (VOLTS) 

200 250 



~s5 
TONG-SOL 

DIODE PENTODE 

I~ e 

T-5 ~ MAx. 
2 2 1.. 

8 
MAX. 

~_ 

GLASS BULB 

COATED FILAMENT 

FILAMENT 

1.4 VOLTS 50 MA. 

DC 

ANY MOUNTING. POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

6AU 

THE 1S5 IS A DIODE PENTODE AMPLIFIER ESPECIALLY DESIGNED FOR DETECTOR-
AUDIO SERVICE IN COMPACT, LIGHT-WEIGHT, PORTABLE EQUIPMENT. THE HIGH 
OPERATING EFFICIENCY ALLOWS IT TO BE USED WITH EXTREMELY LOW PLATE-
SUPPLY VOLTAGE. 

DIRECT INTERELECTRODE CAPACITANCES t--

DIODE PLATE TO GRID #i A O.T 
DIODE PLATE TO FILAMENT & PIN #2 

S 
1.T 

RATINGS 
INTERPRETED ACCORDING TO DESIGN-MAXIMUM SY STEN 

FILAMENT VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID #2 VOLTAGE 

MAXIMUM CATHODE CURRENT 

MAXIMUM DIODE CURRENT FOR CONTINOUS OPERATION 

MAXIMUM POSITIVE DC GRID #i VOLTAGE 

MA L(,1 MUM NEGATIVE DC GRID #i VOLTAGE 

1.4 
90 
90 
3 

0.25 
D 

-50 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER - PENTODE UNIT 

µµf 

uµf 

VOLTS 

VOLTS 

V OI TS 

MA. 

MA. 

VOLTS 

VOLTS 

FILAMENT VOLTAGE 1.4 VOLTS 

F IIAMENT CURRENT 50 MA, 

PLATE VOLTAGE 67.5 VOLTS 

GRID #2 VOLTAGE 67.5 VOLTS 

GRID #i VOLTAGE 0 VOLTS 

PLATE RESISTANCE (APPROX.) 0.6 ME GOHM 

T RA NSCONDUCTANCE 625 ILMHOS 

PLATE CURRENT 1.6 MA, 

GRID #2 CURRENT 0.4 MA, 

GRID #i VOLTAGE (APPROX.) FOR Ib = 10 IJ.A DC —5 VOLTS 

AVERAGE DIODE CURRENT AT 10 VOLTS DC 1.5 MA. 

CONTINUED ON FOLLOWING PAVE 

A WI TX OUT E%TERN AL SH IELD OR WITH E%TERN AL SHI ELD Wj16 CONNECT EO TO PIN W1. 

B WI TROUT EXTERNAL SHI ELD. 

--i INDIUaTES A CHANGE. 

~UN6-GOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD. NEW JERSEY. U.S.A. AUGV ST 1. 1960 PLATE W5920 



IS5 

TONG-SOL 
CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

RESISTANCE COUPLED AMPLIFIER 

PENTODE UNIT 

F IL~AMENT VOLTAGE L, ~( 1,11 VOLTS 

PLATE SUPPLY VOLTAGE 45 9O VOLTS 

SCREEN SUPPLY VOLTAGE 45 9O VOLTS 

CONTROL GRID VOLTAGE O O VOLTS 

PLATE LOAD RESISTOR 47O OQO 47O OQO OHMS 

CONTROL GRID RESISTOR lO lO MEGOHMS 

SERIES SCREEN RESISTOR Z.2 Z.'2 MEGOHMS 

SCREEN BY—PASS CONDENSER O.1 O.~ µf 

INPUT CONDENSER 0.01 0.01 µf 

OUTPUT CONDENSER 0,01 0,01 µf 

GRID RESISTOR OF FOLLOWING STAGE 1.O .1.0 MEGOHMS 

SIGNAL SOURCE IMPEDANCE (MAX.) lOOO lOOO OHMS 

DISTORTION 5 5 PERCENT 

OUTPUT VOLTAGE Jr. rj 17.0 VOLTS 

VOLTAGE GAIN AT 400 CPS 33 50 

IS5 
DIODE UNIT 

Ef = 1,4 Volts 
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IS5 

IS5 
PENTODE UNIT 

Eq = 1.4 Volts DC 
E~Z = 67.5 Volts 
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IS5 
PE NTOOE UNIT 

Ef = 1.4 Volts DC 
Eb = 67.5 Volts 
ECz = 67.5 Volts 
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135 /~ 600 
PENTODE UNIT / 

Ef = 1.4 Volts DC ~ 
Eb = 67.5 Volts ~ 

2.5 Eci = 0 Volts ~ ~ c 
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w ~ z ~ 

2.0 
_ ,_ _ 9m 

~ OVe 
J / ~ 

I 

J / 

_ V 

1.5 

~ 

/ 300 
0 

z 
w --- — - 

/ ~ zo 
v 

y I.0 / ~ 200 ~ 
o i 

D r 
0.5 / ~ 100 

'J
~. 

l  I 

~ ' 
a~ 

00 10 20 30 40 50 .0 0 
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PENTODE UNIT 

TRIODE CONNECTION 
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IT4 

n 
750" 
MAX. 

II I II 

I 
1.875" 
MAX. 

1 2.125" 
MAX. 

1
GLASS BULB 

MINIATURE BUTTON 
7 PIN BASE E7-1 

OUTLINE DRAWING 
J EDEC 5-2 

TONG-SOIr 

PENTODE 

MINIATURE TYPE 

CGATED FILAMENT 

FILAMENT 

1.4 VOLTS 50 MA. 

DC 

ANY MCUNTiNG PCSITICN 

NC 

BOTTOM VIEW 

BASING DIAGRAM 

J ED EC bAR 

THE IT4 IS A MINIATURE SUPER-CONTROL RF PENTODE. IT IS RECOMMENDED FOR 
USE IN COMPACT, LIGHT-WEIGHT, PORTABLE RECEIVERS WHERE AVC IS nt~UIRED. 
THE IT4 FEATURES ADEQUATE INTERNAL SHIELDING FOR MOST PURPOSES, BUT EX-
TERNAL SHIELDING IS RECOMMENDED WHERE MINIMUM GRID-PLATE CAPACITANCE IS 
TO BE OBTAINED. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH OR WITHOUT E%TERN AL SHI f. LD Wj 16 CONNECTED TO PIN pl 

GRID TO PLATE: (Gi TO P) MAX. 

INPUT: Gi TO (F hGy}G2) 

OUTPUT: P TO (F6Gy}G2) 

RATINGS 
INTERPRETED ACCORDING i0 DESIGN CENTER SYSTEM 

C.O1 
3.6 
7.5 

pf 

Ff 
pf 

MAXIMUM PLATE VOLTAGE 9O VOLTS 

MAXIMUM GRID #2 VOLTAGE ~ 9O VOLTS 

MAXIMUM POSITIVE DC GRiD #1 VOLTAGE O VOLTS 

MAXIMUM CATHODE CURRENT 5.5 MA. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

PLATE VOLTAGE 

GR 10 i2 VOLTAGE 
GR 10 ii VOLTAGE 

PLATE RESISTANCE IA PPROX.) 

TRANSCONDUCTA NCE 

PLATE CURRENT 

GRID N2 CURRENT 

6R10 ii VOI TA GE FOR 
4~ s io µMhos 

CLASS Al AMPLIFIER 

I 

45 67.5 90 yu vatTs 
45 67.5 45 67.5 VOLTS 

O 0 O 0 VOLTS 
0.35 0.25 0.6 0.5 ME GONM 

700 B75 750 900 uMNos 
1.7 3.4 1.E 3.5 ALA. 

0.7 1.5 0.65 1.4 MA. 

-10 -16 -10 -16 voLrs 

~INDICA TES A CHANGE. 

~  ! 
TUNG—SOL ELECTRIC INC., ELECTRON TUBE DI VI SION r 9LOOM FI ELO r NEI" JERSEY r U. S. A. r FEBRUARY 1. 1962 PLATE #6;79 
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PLATE YOlT3 

1T4 
PENTODE CONNECTION 

Et = 1.4 Volts DC 
EoZ = 67.5 Volts DC 
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IT4 
TRIODE CONNECTION 

Ef = 1.4 Volts DC 
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IT4 

PLATE 
1906 

M Ov. 1, 
191 

nn ■ n■■n 
IT4 

PENTODE CONNECTION 

Et = 1.4 Volts OC 
Eb = 90 Volts 
IC2 = 67.5 Volts 
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IU4 

TUNG•SOL 

PE~fTODE 

Aso' 
MAX —` 

1T 
1.875" 
MqX 

2.125' 
MAX 

VI I I 

GLASS BULB 

MINIATURE BUTTON 

7 PIN BASE E7.1 

OUTLINE DRAWING 

JEDEC 5-1 

COATED FILAMENT 

FOR 

AF AND RF APPLICATIONS 

ANY MOUNTING POSITION 

NC 

BOTTOM VIEW 
BASING DIAGRAM 

JEDEC 6AR 

THE lU4 IS A MINIATURE FILAMENTARY TYPE SHARP CUT-0FF PENTODE AMPLIFIER. IT IS IN-

TENDED FOR RFOR AF APPLICATION WHERE CONSERVATION OF BATTERY POWER IS IMPORTANT. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH OR WITHOUT SHIELD 316 CONNECTED TO PIN 1 OR S 

GRID TO PLATE: Gl TOP (MAX.) 
INPUT: G7 TO (F+G2+G3+I.S.) 
OUTPUT: P.TO (F+G2+G3+I.S.) 

FILAMENT CHARACTERISTICS AND RATINGS 
DESIGN MA%IMUM VALUES -SEE EIA STANDARD RS-139 

0.01 pf 

3.6 pf 

7.5 pf 

AVERAGE CHARACTERISTICS 1.4 VOLTS 50 MA. 

FILAMENT SUPPLY LIMITS: 

VOLTAGE OPERATION: 1.5 VOLT DRY CELL SUPPLY 
OTHER BATTERY SUPPLIES OR POWER LINE 

1.1 TO 1.6 
1.1 TO 1.5 

MAXIMUM RATINGS 

DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

PLATE VOLTAGE ~ 

GRID 2 VOLTAGE ~ 
POSITIVE DC GRID 1 VOLTAGE --► 
CATHODE CURRENT -+ 

CONTINUED ON FOLLOWING PAGE 

~ INDICATES A CHANGE. 

VOLTS 

VOLTS 

120 VOLTS 

120 VOLTS 
0 VOLTS 
6.6 MA. 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI ELD, NEW JERSEY, U.S.A., SEPfEMe ER 1, 1962 PLATE W6561 



IU4 

TUNo-ao~ 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CHARACTERISTICS 

PLATE VOLTAGE 90 VOLTS 

GRID2 VOLTAGE 90 VOLTS 

GRID 1 VOLTAGE 0 VOLTS 
PLATE RESISTANCE (A PPROX.) 1.0 MEGOHM 
T RANSCONDUCTANCE 900 µMHOS 

PLATE CURRENT 1.6 MA. 
GRID 2 CURRENT 0.50 MA. 
GRID 1 VOLTAGE FOR 16= 10 µA. (A PPROX ) -4 VOLTS 
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iU5 

TLiNG-SOL 

7so' 
MAX 

I 
1.87s" 
MAX 

2.125' 
MAX 

V I I I 
GLASS 9ULB 

MINIATURE BUTTON 
7 PIN BASE E7-1 

OUTLINE DRAWING 
JEDEC 5-2 

DIODE PENTODE 

COATED FILAMENT 

FILAMENT 

1.4 VOLTS 50 MA. 

DC 
2P 

ANY MOUNTING POSITION G3, Ft 

IP 

BOTTOM VIEW 
BASING DIAGRAM 

JEDEC 6BW 

THE lU5 IS A UIGDE PENTODE AMPLIFIER ESPECIALLY DESIGNED FOR DETECTOR—
AUDIO SERVICE IN COMPACT, LIGHT—WEIGHT, PORTABLE EQUIPMENT. THE HIGH 
OPERATING EFFICIENCY ALLOWS IT TO BE USED WITH EXTREMELY LOW PLATE—
SUPPLY VOLTAGE. 

DIRECT INTERELECTRODE CAPACITANCES 

PENTODE GRID #1 TO DIODE PLATE (PG1 TO DP) MAX. 

FILAt~tENT CHARACTERISTICS AND RATINGS` 
D ESI f,N MAXIMUM VALUES - SEE EIA STANDARD RS-2j9 

AVERAGE CHAR ACTE "n I STICS 

C.C4 

1.4 voLrs 70 naA. 

F ILA'JE NT SUPPLY LLV ITS: 
VOLTAGE OPERATION: 1.5 VOLT DRY CELL SUPPLY 1.1 TO L 6 VOLTS 

CTHER BATTERY SUPPLIES OR POWER LINE 1.1 TO 1.5 VOLTS 

i~RAXIMUM RATINGS '~ MA. 

DESIGN MAXIMUM VA IU ES - SEE EIA STANDARD RS-2j9 MA . 

PENTODE PLATE VOLTAGE l~~ VOLTS 

PENTODE GRID #2 VOLTAGE 1'~~' VOLTS 

CATHODE CURRENT 
z ` MA. 

DIODE PLATE CURRENT - _ .. hIA. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AN~LIFIER — PENTODE UNIT 

PLATE VOLTAGE C7.5 
GRID #2 VOLTAGE 6],Ej 
GRID #1 VOLTAGE 

PLATE RESISTANCE (AppROX.) 

TRANSCOND UCTANCE 
PLATE CURRENT 

GRID #2 CURRENT D.4 
GRID #i VOLTAGE (A PpROX.) FOR f b = 10 Ll.A DC 
A VE RA GE .D IODE CURRENT AT 10 VOLTS DC 1.5 

O 

0.6 
625 
1.6 

—5 

VOLTS 

VOLTS 
VOLTS 

MEGOHM 

IJ MHOS 
MA. 

MA . 

VOLTS 

MA . 

CONTINUED ON FOLt OWING PA,E 

"'aI TH SHI ELD #j lb CONNECTED TO PIN #1 OR WITHOUT E%TERNAL SMI EL D. 

--~. 1'.DI ,; a.', ES A CN ANG E. HINDI CAT ES AN ADDITION. ~ 

TUNG-SOL ELECTRIC IN., ELECTRON TUBE DIVISION, BLOOu..Fi ETD, NEw JERSEY, U.S.A. JULY 1, 1962 ?LATE #65:~ 



IU5 

TONG-SOL 

CONTINUED FROM PNECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

RESISTANCE COUPLED AMPLIFIEk 

PENTODE UNIT 

PLATE SUPPLY VOLTAGE 45 9O VOLTS 

SCREEN SUPPLY VOLTAGE 45 9O VOLTS 

CONTROL GRID VOLTAGE O O VOLTS 

PLATE LOAD RESISTOR 47O OOO 47O 000 OHMS 

CONTROL GFID RESISTOR LO LO MEGOHMS 

SERIES SC~'.EEN RESISTOR 2.Z Z.Z MEGOHMS 

SCREEN BY—nASS CONDENSER O.]. O.], µf 

INPUT COt-~rcNSER 0.01 0.01 µf 

OUTPUT CONDENSER 0.01 0.01 /1E 
GRID RESISTOR OF FOLLOWING STAGS 1.O 1.O MEGOHM 

SIGNAL SOURCE IMPEDANCE (MAX.) lOOO lOOO OHMS 

U ISTORTION rj Fj PERCENT 

OUTPUT VOLTAGE 5.5 17.0 VOLTS 

VOLTAGE GAIN AT 400 CPS 33 50 

 J 

IU5 
DIODE UNIT 

Ef = 1.4 Volts 
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IU5 
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PENTODE UNIT 

Ef = 1.4 Volts DC 
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PENTODE UNIT 
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IV2 

TONB•i0L 

DIODE 

MINIATURE TYPE 

7" 
8 

nNAx~ 

15" 
1 16 j 
M AX. 

3" 
2 16 
AMAX. 

II I II ~ 

GLASS BULB 

COATED FILAMENT 

0.625 VOLTS 300 MA, 

AC 

ANY MOUNTING POSITION 

S OCXET TERMINALS 2, j,1 AND R SMALL 
NOT BE USED. TERMINAL 5 MAY BE USED 
AS A TIE POINT FOR COMPONENTS AT 
NEAR FILAMENT POTEN114 L. 

BOTTOM VIEW 
MINIATURE BUTTON 

q PIN BASE 
9U 

THE IV2 IS A FILAMENTARY DIODE USING THE SMALL BUTTON 9 PIN MINIATURE 
CONSTRUCTION. IT IS DESIGNED FOR USE IN HIGH-VOLTAGE, PULSE-OPERATED 
RECTIFYING SYSTEMS. IN VIEW OF ITS SINGLE-ENDED CONSTRUCTION AND RESULT-
ANT LOWER VOLTAGE RATINGS, THIS TUBE'IS INTENDED FOR USE IN VOLTAGE 
DOUBLER CIRCUITS TO PROVIDE ADEQUATE HIGH VOLTAGE IN TELEVISION RECEIV-
ING SYSTEMS. 

DIRECT INTERELECTRODE CAPACITANCES — APPRox. 

PLATE TO FILAMENT: (P TO F) O.B uu f 

RATINGS" 
INTERPRETED ACCORDING TU DESIGN YA%IMDM SYSTEM 

FLYBACK VOLTAGE RECTIFIERS

FILAMENT VOLTA GE C 0,625 VOLTS 

FILAMENT CURRENT ' 300 MA. 

MAXIMUM INVERSE PLATE VOLTAGE 
B2Fj0 r  VOLTS TOTAL DC AND PEAK (ABSOLUTE MAXIMUM) 

DC 7000 ~ VOL7; 
MAXIMUM PEAK PLATE CURRENT 1T F MA. 
MAXIMUM AVERAGE PLATE CURRENT O.G t- MA. 
TUBE DROP (APPROX.) WITH 7 MA PLATE CURRENT) 135 VOLTS 

AALL VALUES ARE EVALUATED OX DESIGN CENTER SYSTEM EXCEPT WM ERE ABSOLUTE MAXIMUM IS STATED. 

BF OR OP ER ATIOM IN A 525 LIME, j0 FRAME SY STEY AS DESCRIBED IM •STAN DAROS OF GOOD EN GI NE ERI MG 
PRACTICE FOR TEI EVI SI OM DR OADCASTIMG STA TI OHS,• FEDERAL COY NUNICATIONS COYNISSI OM. TYE DUTY 

CYCLE OF TXE VOLTAGE PULSE MOT TO EXCEED 15S OF A SCANNING LY CL E. 

CU MDER NO LI RCU NSTAMLES SHOULD TXE FILAMENT VOLTAGE BE LE BS TN AN 0.525 VOLTS OR MORE TMAN,0.725 

V OI TS. 

--►_1X01 CATES A LX AMGE 

J 
TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFI ELD MEW JERSEY, U.S.A. AUGUST i, 1959 PLATE +M5569 
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TENTATIVE DATA IV6 

TUNs•so~ 

^ TRIODE PENTODE 
1 / \ ~1 28J

11 
SUBMINIATURE TYPE 

~  ̀vv /J
J y MAX. 

211
t5~ 
MAX. 

i 
12 

MAX. 

~~I~ ~~~  
14 MIN. 

GLASS BULB 
RED DOT IS ADJACENT 

TO LEAD 1 

COATED FILAMENT 

1.25 VOLTS 0.04 AMP. 

AC OR DC 

~ FLAT SUBMINIATURE BASE 

ANY MOUNTING POSITION BOTTOM VIEW 
O.O16" TINNED 
FLEXIBLE LEADS 

0.05" SPACING 
CENTER-TO-CENTER 

THE 1V6 IS A FILAMENT TYPE COMBINED TRIODE-PENTODE DESIGNED FOR SERVICE 
AS A CONVERTER IN RADIO RECEIVERS AND OTHER PORTABLE EQUIPMENT WHERE 
SMALL SIZE, LIGHT WEIGHT, AND LOW BATTERY DRAIN ARE IMPORTANT. THE 
FLEXIBLE TERMINAL LEADS MAY BE SOLDERED OR WELDED DIRECTLY TO CIRCUIT 
COMPONENTS WITHOUT THE USE OF SOCKETS. STANDARD SUBMINIATURE SOCKETS MAY 
BE USED BY CUTTING THE LEADS TO 0.20" LENGTH. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH CLOSE FITTING SHIELD CONNECTED TO FILAMENT, NEGATIVE 

TRIODE GRID #i TO PENTODE GRID #1 

PENTODE GRID #1 PENTODE PLATE 

PENTODE GRID #1 TO TRIODE PLATE 

TRIODE GRID #1 TO TRIODE PLATE 

PENTODE GRID #i TO ALL 

TRIODE GR10 #1 TO •A LL 

TRIODE PLATE TG ALL 

PENTODE PLATE TO ALL 

RATINGS 
INTERPRETED ACCOfl DING TO RMA ST AND AqD M8-210 

DESIGN CENTER VALUES 

0.75 µµf 
0.05 µµf 
0.12 µµf 
1.2 µµf 
3.2 µµf 
4.0 µµf 

1.9 µµf 
2.4 µµf 

FILAMENT VOLTAGE 1.'2 rJ VOLTS 

PLATE VOLTAGE (PENTODE) 9O VOLTS 

GRID #2 VOLTAGE 9O VOLTS 

PLATE VOLTAGE (TRIODE) 9O VOLTS 

GRID #1 VOLTAGE (PENTODE) NEVER POSITIVE 

TOTAL CATHODE CURRENT 1.5 MA. 

CONTI RUED ON FOL IOWING PAGE 

VINDICATES A CHANGE. 

UNG-GOL ELECTRIC INC. ELECTRON TUBE DIYI SION NEwARN, MEW JERSEY, U. S. A, SEPTEMBER 1, 195) PL NTE i3)2B 



IV6 ~ TENTATIVE DATA 

~  TUNO•!OL  ~ 

CONTINUED FNON PRELEOING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

FREQUENCY CONVERTER 

FILAMENT VOLTAGE 

FILAMENT CURRENT 

PLATE VOL TpGE (PENTODE) 

GRID #2 VOLTAGE 

PLATE VOLTAGE (TRIODE) 

GRID #1 VOLTAGE (PENTODE)8

GRID #i RESISTOR (OSCILLATOR)C

P L.A TE CURRENT (PENTODE) 

GRID #2 CURRENT (PENTODE) 

CONVERSION PLATE RESISTANCE (APPROX.) 

PLATE CURRENT (TRIODE) AP PR OX. 

GRID #1 CURRENT (OSCILLATOR) 

CONVERSION TRANSCONDUCTANCE 

GRID #i VOLTAGE (PENTODE) (APPROX.J 
FOR CONVERSION TRANSCONDUCTANCE = 5 

DGRID I1 RESISTOR = 5 NEGON NG. 

CGRIO COUPLING' CONDENSER = 10 /1,U FD. 

UMHOS. 

1.25 voLrs 
0.04 AMP. 

u5 voLrs 
u5 voLTs 
u5 voLTs 
O VOLTS 

1 MEGOHM 

4OO (RAMP. 

1~ (lAMP. 

7.O MEGOHM 

4OO FlAMP. 

L2 (lA MP. 

200 µMHos 

3.5 voLTs 

 J 

PL A7E N7j x9 SEPTEMBER 1, 1953 TDNG-GOL ELECTRIC IXC. ELECTRON TUBE OIVI GI ON NE wARK~ NEw JER SET, U.S.A. 



TENTATIVE DATA ix2 

PLATE 
ssje 

S EP T. 1 
1949 

~• 
'- 8 

MAX. 

— 2-~ 

MAX. 26. 

MAX. 

-_.-'L 

GLASS BULB 

T-6 2 

III II 

TUNG•SOL 

DIODE 

MINIATURE TYPE 

COATED FILAMENT 

1.25 VOLTS 

AC 

200 MA. 

ANY MOUNTING POSITION 

PINS j AMO 7 MAY RE USED AS TIE 
POINTS FOR FILAMENT DROPPING RE-
SISTOR ANO HIGH VOLTAGE fIITER 
RESISTOR OR CONNECTED TO FILA-
YEMT. DO NOT CONNECT TO LOR PO-
TENTIAL CIRCUITS. 

BOTTOM YIEM 
MINIATURE BUTTON 

9 PIN BASE 

THE 1X2 IS A FILAMENTARY DIODE USING THE MINIATURE CONSTRUCTION. IT IS DE-
SIGNEDFOR USE IN TELEVISION SET AS A HIGH VOLTAGE RECTIFIER TO SUPPLY 
POWER TO THE ANODE OF THE PICTURE TUBE. IT CAN BE USED IN BOTH RF AND FLY—
BACK TYPES OF POWER SUPPLIES AS WELL AS FOR USE AT POWER LINE FREQUENCY. 

DIRECT INTERELECTRODE CAPACITANCES 

PLATE TO FILAMENT: (P TO F) 

RATINGS 
INTERPRETED ACCORDING TO RNA STAXDARD MB-210 

1 µµf 

FILAMENT VOLTAGE 1,25 VOLTS 

FILAMENT CURRENT 2OO MA. 

MAXIMUM PEAK INVERSE PLATE POTENTIAL Z5 OOO VOLTS 

MAXIMUM PEAK PLATE CURRENT lO MA. 

MAXIMUM DC -LOAD CURRENT Z MA. 

MAXIMUM FREQUENCY OF SUPPLY VOLTAGE 3OO KC 

TUBE VOLTAGE DROP WITH TUBE CONDUCTING 7 MA. LOO VOI TS 

C OPY RIG NT 199 3Y TUN G-SOL ELECTRIC INC. ELECTRON TUBE DIVI510 NGW AR K. NEW JERSEY. U.S.A. 





ix2e 
TUN6.80L 

DIODE 
MINIATURE TYPE 

7" 
8 

MAX. 

T-62 

9" 
216

MAX. 

II I II  

27" 2 32 
MAX. 

cuss suLs 
SKIRTED 

MINIATURE CAP 

COATED FILAMENT 

1.25 VOLTSA 0.2 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

THIS TUBE MAY PRODUCE SOFT 
X-RAYS WXILH [AM CONSTITUTE 
A XEAI TN HAZARD UNLESS 
ADEQUATELY SHIELDED. eoTroll v I Ew 

MINIATURE BUTTON 
q PIN BASE 

9Y 

PINS ij61 MAY BE 
C OMNELTEO TO FILAYEM T: 
OTHERWISE DO XOT USE 

THE 1X26 IS A MINIATURE FILAMENTARY TYPE DIODE PARTICULARLY SUITED FOR 
USE IN FLYBACK VOLTAGE TYPE POWER SUPPLIES. 

DIRECT INTERELECTRODE CAPACITANCES — APPRox. 

PLATE TO FILAMENT: P TO (F}I S) 

RATINGSB
t NTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

FLY—BACK VOLTAGE RECTIFIER 

1.0 µµf 

FILAMENT VOLTAGEA Z.25 VOLTS 

FILAMENT CURRENT O.2 AMP. 

MAXIMUM fNVERSE PLATE VOLTAGE: 
TOTAL DC AND PEAK (ABSOLUTE MAXIMUM) 22 ~ KV. 

DC Z$ ~ KV. 

MAXIMUM PEAK PLATE CURRENT 45 ~ MA. 

MAXIMUM AVERAGE PLATE CURRENT O.5 ~ MA. 

TUBE VOLTAGE DROP (APPROX.) WITH 7 MA. PLATE CURRENT ZOO VOLTS 

AU NDER MO CIRCUNST AMCES SHOULD THE FIL AYEMT VOLTAGE BE LESS TNAN 1.05 VOLTS OR MORE TRAM 1.45 
VOLTS. 

BALL VALUES AftE EVALUATED ON DESIGN CENTER SYSTEM EXCEPT WHERE AN SOLUTE MAXIMUM IS STATED. 

CFOR OPERATION IM A 525{ INE, j0-FRAME SY ST EN AS DESCRIBED IN "STANDARD$ OF GOOD ENGINEERING 
P RACTILE OF TEI EYISIDN BROADCASTING STATION$"{ FEDER AL- LOMNUNICATIOMS COMMISSION. THE DUTY 
CYCLE OF THE VOLTAGE PULSE NOT TO EXCEED 15f OF A SCANNING CT CI E. 

DESIGN-YAXIYVY RATING$ ARE II YITIMG VALUE$ Of OPERATING AND EN VJ RO MY ENTAL CONDITION$ APPIILAB LE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUB LISMED DATA, ANO SMOU ID 
NOT BE E%GEED EO UNDER THE NORST PROBABLE LONOITI ON S. THE DEVICE MANUFACTURER LNOOSES THESE 
VALUES TO PROVIDE ALCEPTAB LE SERVICEABILIT7 OF THE DEVICE, TAKING RESPONSIBILITY FOR THE 
EFFECTS OF CHANGE$ IN OPERATING CONDITIONS DUE TO VARIATION S' IN DEVICE CHARACTERISTICS. THE 
E OU IPYENT NANU FALTURER SMOU LD DESIGN SO THAT IMITIA LLY AND TMROUG MOUT LIFE NO DESIGN-NAXINUY 
VALUE FOR THE INTENDED SERVICE IS E%CEEDED WITH A BOGEY DEVICE UNDER THE WORST PROBABLE 
O PENATIMG CONDITIONS NI TN RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUI PYENT COYPON ENT VARIATION, 
E OUIPYENT CONTROL AOJ US TY EN T, LOAD VARIATION. SIGNAL VARIATION, ANO ENVIRONMENTAL CONDITIONS. 

~ INDICATES A CHANGE. 

iUNG-$Ol ELECTRIC INC. ELECTRON TUBE DIVISION NEWARK, NEW JERSEY, U.S.A. AUGUST 1, 1959 PLATE N5570 
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2AF4, 2AF4A 

2AF4 

OUTLINE 

JEDEC 6-2 

.750" 
MAX 

BASE 7 PIN BUTTON 
JEDEC E7.1 

TUNo•so~ 
TRIODE 

MINIATURE TYPES 

FOR 

UHF TELEVISION SERVICE 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

BASING DIAGRAM 

JEDEC 7DK 

H 

BOTTOM VIEW 

2AF4A 
OUTLINE 
JEDEC 5-1 

BASE 7 PIN BUTTON 
JEDEC E7.1 

THE 2AF4 AND 2A F4A ARE MEDIUM MU TRIODES IN THE 7 PIN MINIATURE CONSTRUCTION. THEY 
ARE DESIGNED FOR LOCAL OSCILLATOR SERVICE IN TELEVISION RECEIVERS WHICH OPERATE 
INTHE UHF REGION. INTERNAL LEAD INDUCTANCE IS REDUCED BY EMPLOYING DOUBLE CON-
NECTIONS TO THE PLATE AND GRID. ELECTRICALLY, THE 2AF4 IS IDENTICAL TO THE 2AF4A 

AND DIFFERS IN ENVELOPE SIZE. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH EXTERNAL SHIELD #316 CONNECTED TO CATHODE EXCEPT AS NOTED 

GRID TO PLATE 1.9 pf 

GRID TO CATHODE AND HEATER 2.2 pf 

PLATE TO CATHODE AND HEATER 1.4 pf 
HEATER TO CATHODE -SEE NOTE BELOW 2.2 p' 

NOTE: WITH EXTERNAL SHIELD N316 CONNECTED TO PLATE 

HEATER CHARACTERISTICS AIJD RATINGS 
DESIGN MAXIMUM VALUES •SEE EIA Sl'ANDA RD RS-Y39 

AVERAGE CHARACTERISTICS 
HEATER WARM-UP TIME 

LIMITS OF SUPPLIED CURRENT 

2.35 VOLTS 600 mA 
11 SECONDS 

600 ~ 40 mA 

PEAK HEATER-CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 50 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 50 VOLTS 
DC COMPONENT 25 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC.. ELECTRON TUBE OIYIS ION. NLOOMFI ELD, NEW JERSEY, U.S.A.. NOVEMBER 1. 1964 PLATE M70j6 



2AF4, 2AF4A 

TUNc•so~ 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 

DESIGN MAXIMUM VALUES •SEE EIA STANDARD RS-239 

UHF OSCILLATOR 

PLATE VOLTAGE 

NEGATIVE GRID VOLTAGE 

PLATE DISSIPATION 

GRID CURRENT 

CATHODE CURRENT 

150 

50 

2,5 

2 

24 

VOLTS 

VOLTS 

WATTS 

mA 

mA 

CHARACTERISTICS 

CLASS A l AMPLIFIER 

PLATE VOLTAGE 80 VOLTS 

CATHODE RESISTOR 150 OHMS 

PLATE CURRENT 17.5 mA 

TRANSCONDUCTANCE 6500 µMHOS 

AMPLIFICATION FACTOR ]3.5 

PLATE RESISTANCE APPRO X, 2,100 OHMS 

TYPICAL OPERATION 

AT FREQUENCY OF 1.000 MCJS 

PLATE VOLTAGE 100 VOLTS 

PLATE RESISTOR 220 OH~41S 

GRID RESISTOR 10,000 OHMS 

PLATE CURRENT 17 mA 

GRID CURRENT APPROX, 750 µ4 

 J 



2AF4, 2AF4A 
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TENTATIVE DATA 2AF48 

3' 
4 

MAX 

12 
MAX. 

lla 
II I III  

X. 

GLASS BULB 

TUNG•SOL  ~ 

TRIODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER. 
2.35 VOLTS 0.6 AMP, 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

7DK 

THE 2AF4B IS A MEDIUt,1 MU TRIODE DESIGNED FOR LOCAL OSCILLATOR SERVICE IN 
TELEVISION RECEIVERS WHICH OPERATE IN THE ULTRA-HIGH-FREQUENCY REGION, 
INTERNAL LEAD INDUCTANCE IS REDUCED BY EMPLOYING DOUBLE CONNECTIONS TO 
THE PLATE AND GRID. THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED 
SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE MINIMIZED 
PROVIDED IT 18 USED 'KITH OTHER TYPES YJHICH ARE SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 
WI TM NO E%TERN AL SHIELD 

GRID TO PLATE 

GRID TO CATHODE AND HEATER 

PLATE TO CATHODE AND HEATER 

1.9 va`f 
2.2 uuf 

O•µ5 lu..f 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

OSCILLATOR SERVICE 
HEATER VOLTAGE 2,35 VOLTS 

MAXIMUM PEAK HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 1$O VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHOD EAA i$~ VOLTS 

MAXIMUM DC PLATE VOLTAGE 15O ~VOL7S 

MAXIMUM DC GRID VOLTAGE -5O VOLTS 

MAXIMUM DC GRID CURRENT '$ MA. 

MAXIMUM PLATE INPUT 2.5 WATTS 

MAXIMUM PLATE DISSIPATION ~ 2.2j WATTS 
MAXIMUM DC CATHODE CURRENT 28 MA. 

MAXIMUM GRID CIRCUIT RESISTANCE: 

FIXED BIAS NOT RECOMMENDED 

CATHODE BIAS O.5 MEGOHM 

HEATER WARM-UP TIME' 11.0 SECONDS 

A 
THE DC COMPONENT MUST NOT EXCEED 100 VOLTS. 

r 
HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE NEATER TO PEACH 
80$ OF Ii5 RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VAI UE 3 TIMES THE NOMINAL NEATER DP ER ATT NG 
RESISTANCE. ' 

CONTINUED ON FOLLOWING PAGE 

TONG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BL OOMFIEL D, NEW JERSEY. U. S. A, SEPTEMB ER1, 1958 PLATE #5)07 



2 A F 4 B TENTATIVE DATA 

~  TUNG•SOL  ~ 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS AZ AMPLIFIER 

HEATER VOLTAGE C, 35 VOLTS 

HEATER CURRENT O,( AMP. 

PLATE VOLTAGE 80 VOLTS 

CATHODE 81AS RESISTOR 150. OHMS 

AMPLIFICATION FACTOR ).5 

PLATE RESISTANCE 2 2~Q OHMS 

TRANSCONDUCTANCE 6 600 4/.M HOS 

PLATE CURRENT 16 MA. 

OPERATION AT 950 MC. 

DC PLATE VOLTAGE 

DC GRID VOLTAGE 

FROM A GRID RESISTOR OF 

DC PLATE CURRENT 

DC GRID CURRENT (APPROX.) 

ZOO VOLTS 

—4 VOLTS 

10 000 OHMS 
22 MA. 

4OO µAMP. 

SIMILAR TYPE REFERENCE: Except for the higher heater-cathode voltage ratirzg, 
the 2A PUB is identical to the 2APU A. 

The 2AF4 curves also aggiy to 2d F'U 3. 

~~ ~'  
Ef  

~~ 30

~~ ~~ I
-I~~Y~ I

of ~~~~ 
o ~  ~~~~

N—~ ~v 

  2AF4A 
E{ = 2.35 Volts  
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2AS2 

TUNO•SOL 

DIODE 

COMPACTRON TYPE 

3.625" 
MAX 

GLASS BULB 

BUTTON 

12 PIN BASE E12.70 

OUTLINE DRAWING 

JEDEC 9.100 

FOR 

TV HIGH VOLTAGE 

RECTIFIER APPLICATIONS 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

CONNECTORS SHOULD NOT EXERT MORE THAN 

7 POUNDS RADIAL COMPRESSION AT ANY POIN7 

AROUND THE CIRCUMFERENCE OF THE CAP. 

H, K, 
IS 
BOTTOM VIEW 

BASING DIAGRAM 

JEDEC I2EW 

TERMINALS d, 7 8 10 MAY BE 
USED AS TIE POINTS FOR 

COMPONENTS AT OR NEAR 
HEATER POTENTIAL 

THE 2AS2 ISA HEATER-CATHODE TYPE DIODE IN A T-9 COMPACTRON ENVELOPE. IT IS DESIGNED 
FOR USE AS AHIGH-VOLTAGE RECTIFIER IN TELEVISION RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

PLATE TO HEATER, CATHODE AND INTERNAL SHIELD (APPROX.) 1.4 pf 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 2.S VOLTS 330 MA. 

L IMITS OF APPLIED VOLTAGE 2.5±0.4 VOLTi 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

FLYBACK RECTIFIER SERVICE A' 

PEAK INVERSE PLATE VOLTAGE 

DC COMPONENT 24 KVOLTS 
TOTAL DC AND PEAK 30 KVOLTS 

STEADY-STATE PEAK CURRENT 80 MA. 

DC OUTPUT CURRENT 1.5 MA. 

A 
POR OPERATION IN A 525-LINt, 30-FRAME SYSTEM AS DESCRIBED IN 'STANDARDS OF GOOD ENGINEERING 

PRACTICE FOR TELEVISION BROADCASTING STATIONS; FEDERAL COMMUNICATIONS COMMISSION'. THE DUTY 

CYCLE OF THE VOLTAGE PULSE MUST NOT E%GEED 15 PERCENT OF ONE SCANNING CYCLE. 

CONTINUED CN FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, eL00MFl ELO, NF.W JERS E7, U. S. A.. JUNE 1, 196j PLATE X6729 



2AS2 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

AVERAGE CHARACTERISTICS 

TUBE VOLTAGE DROP, APPRO X. 
Ib = 7.0 MA. 

AVERAGE 

PLATE CHARACTERISTICS 

~$ 
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TENTATIVE DATA 

TUMs•apt 

2BN4,2BN4A 

••erne 

.r 

u. 

w 

•. 

3' 
4 

MAX 

I~•e 
MAX. 

2 
I.. 

8 

II I II~ X

GLASS BULB 

TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATFP 

2.35 VOLTS 0.6t6~ AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM 11 I EW 
MINIATURE BUTTON 

'7 PIN BASE 

TEG 

THE 2BN4 AND 26N4A ARE MINIATURE MEDIUM-MU TRIODES DESIGNED FOR USE A~ 
RADIO-FREQUENCY AMPLIFIERS IN VHF TELEVISION TUNERS. THERMAL CHARACTER-
ISTICS OF THE HEATERS ARE CCNTROLLED SUCH THAT HEl~TER VOLTAGE SURGES 
DURING THE WARM-UP CYCLE ARE MINIMIZED PROVIDED THEY ARE USED WITH OTHER 
TYPES WHICH ARE SIMILARLY CONTROLLED. EXCEPT FOR THE HIGHER TRANSCON-
DUCTANCE AND LOWER PLATE RESISTANCE OF THE 2BN4A, THE TUBES ARE IDENTICAL• 

DIRECT INTERELECTRODE CAPACITANCES 
WITX E%TERRA! SHIELD t3i6 

GRID TO PLATE 1.2 µµf 
INPUT 3.2 µµf 
OUTPUT 1.4 ~y1.f 
HEATER TO CATHODE 2.8 µµf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE 2.35 VOLTS 

MAXIMUM PLATE VOLTAGE 275 VOLTS 

MAXIMUM DC GRID VOLTAGE O VOLTS 

MAXIMUM PLATE DISSIPATION 2.2 WATTS 

MAXIMUM DC CATHODE CURRENT 22 MA. 

MAXIMUM HEATER—CATHODE VOLTAGE 

HEATER POSITIVE WITH RESPECT TO C ATHODE lOO VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE LOO VOLTS 

MAXIMUM GRID CIRCUIT RESISTANCE O.5 MEGOHMS 

HEATER WARM—UP TIME* 11 SECONDS 

* NEATER WARM-UP TIME IS DEFINED AB THE TIME RE OUIRED FOR THE VOLTAGE ACROSS THE XE AT ER TO REACX 
804 OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE j TIMES THE NOMINAL NEATER OPERATING 
RESISTANCE. 

DESIGN-MAXIMUM RATINGS ARE THE LIMITING VAI UES EXPRESSED WITH RESPECT TO BOGIE TUBES AT WHICH 

SATISFACTORY TUBE LIFE CAN BE E%PEC TED TO OCCUR. TO OBTAIN SATI Sf ACTORT CIRCUIT PERFOR MAXLE, 

THEREFORE, THE EQUIPMENT DESIGNER MUST ESTABLISH THE CIRCUIT DESIGN SO THAT NO DESIGN-MAXIMUM 

V AIUE IS EXCEEDED WITX A BOGIE TUBE UxDER TXE WORST PROBABLE OPERATING CONDITIONS WITH 
RESPECT TO SUPPLT-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION. EQUIPMENT CONTROL ADJUST-. 

MENT, LOAD VARI ATION r AN9 ENVIRONMENTAL CONDITIONS. 

\UXG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BL OOMFIELD, NEW JER 9E Y, U. S. A.I SEPTEMB ER 1, 1959 PLATE #5592 

CONTINUED ON FOLLOWING PAGE 
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2BN4,2B~J4A TENTATIVE DATA 

~  TUNO•=OL  ~ 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

2.35 
O. CJ+-'G~ 

15O 

VOLTS 

AMP. 

VOLTS 

CATHODE-BIAS RESISTOR 220 OHMS 

AMPLIFICATION FACTOR L13 

PLATE RESISTANCE (APPROX.) FOR 28N4 6 300 OHMS 
PLATE RESISTANCE (APPROX.) FOR 2BN4A S 400 OHMS 

TR ANSCONDUCTANCE (FOR 28N4) ( 800 N,M HOS 

TR ANSCONDUCTANCE (FOR 28N4AJ H 000 µMHOS 

PLATE CURRENT j,O MA. 

GRID VOLTAGE (APPR OX.) 

Ib - 100 µAMPS. -( VOLTS 

J 

 J 



2C51 

ruNc•so~ 

DOUBLE TRIODE 

MINIATURE TYPE 

~.875~ 
MAX. 

GLASS BULB 

MINIATURE BUTTON 

9 PIN BASE E9-1 

OUTLINE DRAWING 

J EO EC 6-1 

COATED UNIPOTENTIAL CATHODE 

FOR 

APPLICATIONS IN THE LO'N 

TO VHF FREQUENCY RANGE 

ANY MOUNTING POSITION BOTTOM VIEW 

BAS ING DIAGRAM 

J EDEC RCJ 

THE 2C51 COMBINES TWO INDEPENDENT AND SHIELDED, MEDIUM—MU, INDIRECTLY 
HEATED CATHODE TYPE TRIODES IN THE 9 PIN MINIATURE CONSTRUCTION. IT IS 
INTENDED FOR USE IN AMPLIFIER, MIXER, OSCILLATOR, MULTIVIBRATOR AND 
CLAMP CIRCUITS. THE USEFUL RANGE EXTENDS FROM LOW FREQUENCIES THROUGH 
THE VHF RANGE. 

-+ DIRECT INTERELECTRODE CAPACITANCES 
EACH SECTION 

M ITM 

SHIELD 

NITHOUT 

SHIELD 

GRID TO PLATE: (G TO P) 1.3̂ 1.3 pf 
INPUT: G TO (H+K+I. S.) 2.3A 2.2 pf 
OUTPUT: P TO (H+K+I.S.) 1.3A 1.0 pf 
PLATE TO PLATE 0.038 0.04 pf 

A 
PIN W5 8 EXTERNAL SHIELD Wj15 CONNECTED TO CAT MODE PIN OF SECTION UNDER TEST. ELEMENTS OF 07NER 
SECTION GROUNDED. 

B 
PIN M5 6 E%TERNAL SHI EID Wj15 CONN ECTEO TO GROUND WITH OTHER ELEMENTS. 

HEATER CHARACTERISTICS AND RATINGS 

DESIGN CENTER VALUES - SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 500 MA. 

M AxIMUM HEP.TER-CATHODE VOLTAGE 

C ONTINU EO ON FOLLOWING PAGE 

-~ INDICATES A CNANG E. 

90 voLTs 

TUNG-SOl ELECTRIC INC.. ELECTRON TUBE DIVISION, BLOOMFIELD. NFW JERSE7. U.S.A. FEBRUARY 1. 1962 PLATE W6 jB0 



2C 51 

TUNO.80L 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN CENTER VALUES - SEE EIA STANDARD RS-2j9 

EACH SECTION 

PLATE VOLTAGE 3OO VOLTS 

PLATE POSITIVE DC GRID VOLTAGE* Q VOLTS 

PLATE DISSIPATION 1.5 WATTS 

CATHODE CURRENT 1$ MA. 

GRID CIRCUIT RESISTANCE* 1 MEGOHM 

TYPICAL OPERATING CHARACTERISTICS 

CLASS Al AMPLIFIER 
EACH SECTION 

PLATE VOLTAGE 

CATHODE BIAS RESISTOR 

PLATE CURRENT 

PI ATE RESISTANCE (APPROX.) 

TRAN SCONDUCTANCE 

AMPLIFICATION FACTOR 

GRID #1 VOLTAGE FOR Ib = 10 µA 

~INDYCATES AN ADDITION• 

~ INDICATES A CHANGE. 

150 voLTs 
240 OHMS 

8.2 Ma. 
6500 OHMS 

5500 /1MHOS 

35 
-$ VOLTS 

J 

25 

~, 20 
w 

w 
aL 

J 15 

a 

w10 
U 

w a 
a 5 

~~ 

2C51 
FOR EACH UNIT 

Ef = 6.3 Volts 

ii 

y ~~~ 

— ~'~ 
~~— ~~— i 
 ~--~~_— o 

~1/I■//I/II , 

~  I /~~~/ 
~/  /.''/.1/%/
~~~~ ~/'~ 

~/~'  ~ 

0 

50 100 150 200 250 300 
PLATE VOLTAGE 
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350 

I



2C 51 

PLATE 

26v 5 

MAT 1 

1951 

20 
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N 
W 
d' 
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d 
Z 
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X10 
J 

F 

W 
F 
Q 

~ 5 

0 ~~ 
—15 —12 5 —10 

2C51 
FOR EACH UNIT 

Ef = 6.3 Volts 

—7 5 —5 
GRID VOLTAGE 

-f 
—2 5 0 

10000 

fH 
O 
S 
S 

~ 7500 
v 
z 

W 
5000 

U z 
H 
U 

D 
Z 

H 2500 
a 

1 1 1 1 1 1
2C51 

FOR EACH UNIT 

Et = 6.3 Volts 

0 

o°

—15 —12.5 —10 —7 5 —5 —2 5 0 
GRID VOLTAGE 

COPY RIG MT.IY 01 BY TUNG~SOL LAMP WORKS INC. ELECTRON TUBE DIVISION NEWARK NEW JERSEY U.S.A. 



2C 51 

I
2C51 

FOR EACH UNIT 

Et = 6.3 Volts 

75- = 350 

o __ 
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Y 

~~ 

,200 
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-7 5 
GRID VOLTAGE 
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2051 
FOR EACH UNIT 

Ef = 6.3 Volts 

  350 
E.t 'I 
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—15 —12.5 -10 -7 5 -5 
GRID VOLTAGE 

—2 5 0 
PLATE 
2646 
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2CY5 

—► .75011
MAX. E-

1.875
11

MAX. 

2125°
MAX. 

GLASS BULB 

MINIATURE BUTTON 
7 PIN BASE E7-1 

O DT LINE DR AYI ING 
J EDEC 5 - 2 

TUNG•SOL 

TETRODE 

MINIATURE TYPE 

COATED UNIPOT~NTICAL CATHODE 

HEATER 

2 u VOLTS 600136 MAMPS. ~ 

AC OR DC 

ANY MOUNTING POSITION 

Is 

GI 

BOTTOM VIEW 

BASING DIAGRAM 

J ED EC 1EW 

IS 

2 

THE 2CY5 IS A SHARP-CUTOFF TETRODE IN THE 7-PIN MINIATURE CONSTRUCTION 
AND IS DESIGNED FOR SERVICE IN VHF TUNERS OF TELEVISION RECEIVERS. 
THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER 
VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE MINIMIZED PROVIDED IT IS 
USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. EXCEPT FOR HEATER 
RATINGS AND HEATER WARM-UP TIME THE 2CY5 IS IDENTICAL TO THE 3CY5, 4CY5, 
AND THE 6CY5. 

GRID #1 TO PLATE 

INPUT 

OUTPUT 

DIRECT INTERELECTRODE CAPACITANCES°' 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID #2 (SCREEN) SUPPLY VOLTAGE 

MAXIMUM GR 10 #2 VOLTAGE SEE GRID 

MAXIMUM PLATE DISSIPATION 

MAXIMUM GRID #2 DISSIPATION 

MAXIMUM GRID #1 (CONTROL GRID} VOLTAGE 

POSITIVE VALUE 

MAXIMUM CATHODE CURRENT 

MAXIMUM HEATER—CATHODE VOLTAGE 

HEATER POSITIVE N'~ITH RESPECT TO CATHODE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

HEATER WARM—UP TIME (APPROX.)B

A WITH SHIELD #316 CONNECTED TO CATHODE. 

0.03 µµf 

u.5 µµf 
3.0 µµf 

1HO VOLTS 

18O VOLTS 

M2 INPUT RATING CHART 
2.O WATTS 

O, jF WATTS 

O MA. 

20 MA. 

LOO VOLTS 

ZOO VOLTS 

L1.O SECONDS 

HEATER WAR M'UP TIME IS OEFI NED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 
80$ OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WITN A RESISTANCE OF VALUE j TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

VINDICATES A CHANGE. 

CONTINUED ON FOLLOWING PAGE 

s 
T UnG-SGL ELECTRIC INC. ELECTRON TUBE DIVISION eL00 MFI ELD. NEW JERSEY, U.S.A. DECEMBER 1, 1961 PLATE #6325 



2CY5 

TUN 0.8.01 

CONTINUED FROM PR EOE0I NG PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

PLATE VOLTAGE 

GRID #2 VOLTAGE 

GRID #1 VOLTAGE 

PLATE RESISTANCE 

TRANSCONDUCTANCE 

GRID #1 CUTOFF BIASC

PLATE CURRENT 

GRID #2 CURRENT 

C 
PLATE CURRENT 20 ~t A. 

125 voLTs 
8O VOLTS 

-1 VOLTS 

O.1 MEGOHM 

8 000 µMHOS 
-E) VOLTS 

lO MA. 

1.5 MA. 

2CY5 

GRID #2 INPUT' 
RATING CHART 

100 ~ 

ea c~ 
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SCREEN VOLTAGE EXPRESSED AS ~ OF MAX. SCREEN SUPPLY VOLTAGE RATING 
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2DZ4 

TIINO.80L 

TRIODE 

MINIATURE TYPE 

MEDIUM MU TRIODE 

FOR 

UHF OSCILLATOR SERVICE 

i 

Lin n 

II ~ 750' 
I mo' MAX. 

MAX. 

1 

I.5O' 

GLASS .BULB 
MINIATURE BUTTON 

7 PIN BASE E7.7 
OUTLINE DRAWING 

JEDEC 5-7 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

BOTTOM VIEW 

BASING DIAGRAM 
7 DK 

THE 2DZ4 IS A MEDIUM MU TRIODE IN THE 7 PIN MINIATURE CONSTRUCTION,IT IS DESIGNED FOR 

UHF OSCILLATOR SERVICE. EXCEPT FOR HEATER CHARACTERISTICS AND RATINGS, THE 2DZ4 

IS IDENTICAL TO THE 3DZ4 AND THE 6D24. 

DIRECT INTERELECTRODE CAPACITANCES 

WITH SHIELD 

GRID TO PLATE 1.8 pf 

INPUT: G TO (H + K + E.S. ) 2.2 pf 

OUTPUT: PTO (H + K + E.S.) 1.3 

HEATER.CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-~39 

AVERAGE CHARACTERISTICS 2.35 VOLTS 600 MA. 

HEATER WARM-UP TIME 11 SECONDS 

LIMITS OF SUPPLIED CURRENT 600 ± 40 MA. 

HEATER -CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 180 VOLTS 

HEATER POSITIVE WITH-RESPECT TO CATHODE 

DC 100 VOLTS 

TOTAL DG AND PEAK 180 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TUNG-80L ELECTRIC INC.. ELECTRON TUBE DIVISION, BLOOMFI ELO, NEW JERSEY. U.S.A.. DECEMBER 1, 196j PLATE #6828 



2DZ4 

TUNO•SOL 
CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MAXIMUM RATINGS -SEE EIA STANDARD RS-239 

UHF OSCILLATOR SERVICE 

PLATE VOLTAGE 135 VOLTS 

NEGATIVE GRID VOLTAGE 50 VOLTS 

PLATE DISSIPATION 2.3 WATTS 

CATHODE CURRENT MA, 

GRID CURRENT MA. 

CHARACTERISTICS AND TYPICAL OPERATION 
CLASS AI AMPLIFIER 

PLATE SUPPLY VOLTAGE 60 VOLTS 

PLATE DROPPING RESISTOR 2,700 OHMS 

PLATE CURRENT 15 MA, 

TRANSCONDUCTANCE 6,700 pMHOS 

AMPLIFICATION FACTOR 14 

PLATE RESISTANCE APPROX. 2,000 OHMS 

GRID VOLTAGE FOR Ib = 20 NA. APPRO X. -11 VOLTS 

OSCILLATOR AT 1000 Mc/s 
MEASURED IN JEDEC STANDARD OSCILLATOR N0. 400 

PLATE SUPPLY VOLTAGE 80 VOLTS 

PLATE DROPPING RESISTOR 2,700 OHMS 

GRID RESISTOR 10,000 OHMS 

PLATE CURRENT 15.5 MA. 

GRID CURRENT APPROX. 800 ~ µA 



2E22 

TONG-SOL 

PENTODE POWER AMPLIFIER OSCtLIATOR 

PLATE 
15hY 

EE 9. 28 

1945 

2 61
MAX. 

52 
MAX 

68 
MAX. 

r

~- I a —' 

MAX 

MEDIUM METAL CAP 

COATED FILAMENT 

6.3 VOLTSA L 5 AMPS. 

AC OR DC 

GLASS BULB 

MOUNTING POSITION 

X OR IZOMT AI OPEP ATIOX PERMITTED .F 
I IXS 2 AxD 4 ARE IM A VERTICAL 
P IAxE. 

BOTTOM YIEM 

MEDIUM S PIN 

M ICA NOL BASE 

TYPE 2E22 IS DESIGNED PRIMARILY FOR CLASS C AMPLIFIER OR OSCILLATOR 
SERVICE IN PORTABLE EQUIPMENT. 

RATINGS 

I XTE Rp RETEO ACCORDING TO RNA STAMD AAD N8-210 

MAXIMUM PLATE VOLTAGE 75O VOLTS 

MAXIMUM SCREEN GRID VOLTAGE 25O VOLTS 

MAXIMUM CONTROL GRID VOLTAGE -ZOO VOLTS 

MA%IMUM PLATE DISSIPATION 3O WATTS 

MAXIMUM SCPEEN DISSIPATION lO WATTS 

MAXIMUM PLATE CURRENT 11O MA. 

MAXIMUM CONTROL GRID CURRENT 9,O MA, 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE WITH SHIELD 

INPUT 

OUTPUT 

0.20 MAx. µµf 
13 µµf 

8.0 µµf 

A TXE FII AME XT VOLTAGE SNO ULD BE NELO AS CLOSE TO 6.j VOLTS AS POS~SI BIE. INTER-

MITTENT OpEP ATION TO AS nIGX AS 1.0 OR AS LOW AS 5.5 VOLTS IS PER MISSI BI E. 

CON"""ED NE%T PAGE 

_OPY RIG HT 1905 BV TONG SOL L4MP WORKS INC ELECTRONIC Tu eE DIVISION NEWARK NEW JERSEY U 5 



2E22 
TONG-SOL 

CONTINUED FROM PRE CSDIMG PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS C, R—F AMPLIFIER OR OSCILLATOR 

PLATE VOLTAGE 500 500 750 750 voLrs 
SCREEN VOLTAGE 250 250 250 250 voLTs 
SCREEN RESISTORS 15 000 15 000 30 000 30 OCO oHMs 
SUPPRESSOR VOLTAGE 0 22.5 0 22.5 voLrs 
PLATE CURRENT 100 100 100 100 Mn. 
SCREEN CURRENT 16 16 16 16 MA. 

CONTROL GRID CURRENT ~APPR OX.~ 6.0 6.0 6.0 6,Q MA. 

CONTROL GRID RESISTORC 10 000 10 000 10 000 10 000 OHMS 
PEAK R-F GRID VOLTAGE ~APPROX.~ 100 100 100 100 VOLTS 

GRID DRIVING POWER ~APPROX.) 0.55 0.55 0.55 0.55 wATr 
POWER OUTPUT ~APPR OX.J 30 3u us 53 wArrs 

SUPPRESSOR MODULATED CLASS C AMPLIFIER 

PLATE VOLTAGE 500 750 VOLTS 

SCREEN VOLTAGE 250 250 VOLTS 

SCREEN RESISTOR 8 500 17 000 OHMS 

SUPPRESSOR VOLTAGE -65 -90 VOLTS 

PEAK A-F INPUT 65 90 VOLTS 

PEAK R-F GRID VOLTAGE 100 100 VOLTS 

PLA?E CURRENT 50 55 MA. 

SCREEN CURRENT ~APPROX.~ 29 29 MA. 

CONTROL GRID CURRENT ~APPRO%.~ 6.5 6.5 MA. 

CONTROL GRID RE SISTORC 10 000 10 000 OHMS 

GRID DRIVING POWER ~AP PR OX.) 0.6 0.6 WATT 

POWER OUTPUT ~APPR OX.~ 10.5 16.5 WATTS 

MODULATION 95 95 PER CENT 

E1 
SERIES SCREEN DROPPING RESISTOR SNO ULD MOT BE USED IF UNDER NEY-UP CONDITIONS TXE SCREEN 
VOLTAGE E%CEE05 500 VOLTS. 

C TXE TOTAL EFFECTIVE GRID CIRCUIT RESISTANCE SHALL NOT EXCEED 25,000 ONKS. 

PLATE 
156) 

FE B. 28 
1995 

 l 
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2E22 
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TEiVTATIVE DATA 2EA5 

3' 
` a - 1 
MAx ' 

TUNG•SOL 

TETRODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

t HEATER 

I~ e 2.4 VOLTS 0.60f6~ AMP. 
MAx j I. 

Q8 
AC OR DC 

ANY MOUNTING POSITION 
11111 1 

GLASS BULB 
BOTTOM VIEW 

SMALL BUTTON MINIATURE 
7 PIN BASE 

1Ew 

TriE 2EAj IS A SHARP CUTOFF TETRODE IN THE 7 PIN MINIATURE CONSTRUCTION. 
IT IS DESIGNED FOR HIGH PLATE VOLTAGE OPERATION AS AN RF AMPLIFIER Ih 
VHF TUNERS OF TELEVISION RECEIVERS. THERMAL CHARACTERISTICS OF THE 
HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM-UF 
CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH ARC 
SIMILARLY CONTROLLED. EXCEPT FOR HEATER RATINGS AND WARM-UP TIME, TN=_ 
2EA5 IS IDENTICAL TO THE 3E A5 AND 6EA5. 

DIRECT INTERELECTRODE CAPACITANCES 
N ITH 

SHIELDA

GRID TO PLATE (G1 TO P) (MAX.) 0.05 

INPUT: G1 TO (H+K+G2+I.S.) 4.5 

OUTPUT: P TO (H+K+G2+I.S.) 3.O 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MA%IMUM GYBTEMB

N ITHOUT 
SHIELD 

0.06 
3.8 
2.3 

µµf 
µµf 
µFT F 

HEATER VOLTAGE 2,4 2.4 2.4 VOLTS 

MAXIMUM PLATE VOLTAGE 25O ?.5O 25O VOLTS 

MAXIMUM GRID #2 VOLTAGE 15O 15O 15O VOLTS 

MAXIMUM PLATE DISSIPATION j.29 3.25 3.25 WATTS 
MAXIMUM GRID #2 DISSIPATION O.5 O.5 O.5 WATTS 

MAXIMUM CATHODE CURRENT (DC) 2O 2O ZO MA. 

MAXIMUM HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO ZOO ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

oc 100 100 100 voLTs 
TOTAL DC AND PEAK ZOO ZOO ZOO VOLTS 

HEATER WARM- UP TIME (APPROX.)' 11.0 11.0 11.0 SECONDS 

AWITH EXTERNAL SHIELD +rj 16 CONNECTED TO PIN 2. 

CONTINUED ON FOLLOWING PAGE 

T UNG-SOl ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFI ELD, NEW JERSEY. U.S.A. JULY 1. 1959 PLATE ~554B 
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2EA5 TENTATIVE DATA 

  TUNO.80L  

CONTINUED FROM PR EC EUING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 2.4 2.4. 2.4 VOLTS 
HEATER CURRENT 0.60f6~ 0.50t6~ 0.6f6p AMPS. 
PLATE VOLTAGE 25O 25O Z5O VOLTS 

GRID #2 VOLTAGE 140 140 140 VOLTS 

GRID #1 VOLTAGE -1.O -]..O -]..O VOLTS 

PLATE RESISTANCE (APPROX.J 0.15 O.ZS 0.15 ME GOHM 

TRANSCONDUCTANCE $000 $000 $000 µMHO 

PLATE CURRENT lO lO lO MA. 

GRID #2 CURRENT 0.95 0.95 0.95 MA. 

GRID #1 VOLTAGE FOR GM LESS 

THAN 100 µMHO -6 -6 -6 VOLTS 

B 

DESIGN-NA%IMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRON MEN TAI CON01T1 ONS APPLICABLE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BT ITS PUBLISHED DATA r AND SH OU LO 
NOT BE E%CEEDED UNDER THE WORST PROBABLE LONDI TI ON S. THE DEVICE MANUFACTURER CHOOSES TN ESE 
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TAKING RESPONSIBILITY FOR THE 
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE 
E OUI PYENT MANUFACTURER SHOULD DESIGN 50 THAT INITIALLY AND TNR OUGM OUT LIFE NO DESIGN-MA%ItlUM 
Y ALOE FOR THE INTENDED SERVICE IS E%CEEDED WITH A BOGEY DEVICE UNDER THE WORST PROBABLE 
OPERATING CONDITIONS WITH RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT YAgIAT10N, 
EQUIPMENT CONTROL ADJ USTM EM Tr LOAD VARIATION, Sf GNAL VARI 4TION, ANO ENVIRON ME NTAI CONDITIONS. 

~H EAT ER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS TXE HEATER TO REACH 

908 OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED MEAT ER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE j TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 



TENTATIVE DATA 2EN5 

3 
4  y

Max 

II 111 

GLASS BULB 

TUNG•80L 

DOUBLE DIODE 

MINIATURE TYPE 

COATED UNIOPTENTIAL CATHODE 

HEATER 

2 1 VOLTS 0.45++-6~ AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL- BUTTON MINIATURE 

7 PIN BASE 

7Fl 

THE 2EN5 IS A DOUBLE DIODE IN THE 7 PIN MINIATURE CONSTRUCTION AND IS 
DESIGNED FOR USE AS A PHASE COMPARATOR IN TELEVISION RECEIVERS. THERMAL 
CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE 
SURGES DURING THE WARM—UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH 
OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 

pLODE INPUT: P TO (H+K+I.S.) (EACH UNIT) 
COUPLING: PLATE TO PLATE 1P TO 2P (MAX.) 

A EXTERNAL SHI ELD ;Pj16 CONNECTED TO PIN Nb. 

M ITHOUT 
SHIELD 

$. 7 
1.3 

RATINGS 
INTER PR ETEO ACCO ROING TO DESIGN MA%INUM SYSTEM 

M ITH A
SHIELD 

3.8 µµf 
µµ£ 

HEATER VOLTAGE 2,1 VOLTS 
MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
TOTAL DC AND PEAK ZOO VOLTS 

HEATER POSITIVE WITH .RESPECT TO CATHODE 
TOTAL DC AND PEAK 200 VOLTS 

DC ZOO VOLTS 

MAXIMUM DIODE CURRENT FOR CONTINUOUS OPERATION (E A.PLATE) 5.O MA. 

HEATER WARM- UP TIME (APPROX.) * 11.0 SECONDS 

TYPICAL OPERATING CONDFTIONS AND CHARACTERISTICS 

HEATER VOLTAGE Z.1 VOLTS 

HEATER CURRENT O.45t E)$~ AMP. 

DIODE VOLTAGE DROP (APPROX.) FOR Ib 20 MA. (E A.PLATE) 5.O VOLTS 

•`NEATER NARY-UP TIME IS DEFINED AS THE TIME REQUIRED fOR THE VOLTAGE ACROSS THE HEATER TO REALM 
BOS OF ITB RATED VOLTAGE AFTER APP IT LNG 4 TINES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE NEATER IN SERIES NITN A RESISTANCE OF VALUE 3 TIMES (ME NOMINAL NEATER OPERATING 
RESISTANCE. 

DESIGN—MAXIMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRO NN ENTAL CONDITIONS APPLICABLE 
TO A BOGET ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED B7 ITS PUB lI5ME0 DATA, AND SMOU LD 
NOT BE E%CEEDED UNDER THE NORST PR OBAB IE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THESE 
VA lUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TAKING RES PONSIBIIITT FOP THE 
E FFELTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CNA RAC TER IBT ICS. THE 
E QUIPYENT MANUFACTURER SHOULD DESIGN 50 THAT IN ITIA ILT AND THROUGHOUT LIFE MO DESIGN—MAXIMUM 
YA LUE FOR THE INTENpEO SERVILE IS E%CEEDEO NITN A BOGEY DEVICE UNDER THE NORST Pp OBABLE 
OPERATING CONDITIONS NITN RESPECT TO SUPPLY—VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, 
EQUIPMENT CON TROT ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS. 

TONG—SOl ELECTRIC INC. ELECTRON TUOE DIVISION BLOOM FI ELD, NEW JERSEY, U.S.A. AUGUST 1, 1959 PLATE A 5571 
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TENTATI V E DATA 2ER5 

3 
a 

MAx 

II I II 

GLASS BULB 

TUNB•SOL 

TETRODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

2.3 VOLTS 0.60 AMP. 

ANY MOUNTING POSITION 

BOTTOM VIEW 

THE 2ER5 IS A REMOTE CUT-OFF FRAME GRID TETRODE DESIGNED ESPECIALLY FOR 
V.H.F. TELEVISION TUNERS. SEPARATE CATHODE LEADS PROVIDE LOW LEAD INDUC-
TANCE; THE SCREEN GRID IS DESIGNED PRIMARILY AS A SHIELD TO REDUCE DIRECT 
GRID TO PLATE CAPACITANCE. EXCEPT FOR HEATER RATINGS THE 2ER5 IS IDENTI-
CAL TO THE 3ER5 AND 6ER5. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT 

SHIELD 

PLATE 70 GRID 0.38 
GRID TO ALL OTHER ELECTRODES EXCEPT PLATE 4.4 
PLATE TO ALL OTHER ELECTRODES EXCEPT GRID 3.O 
GRID TO HEATER (MAX.) O.2H 
PLATE TO CATHODE 0.24 
GRID TO CATHODE 3.1 
CATHODE TO HEATER 2.8 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

W I TH 

SHIELD 

0.36 µµf 

4.4 µµf 

4.0 µµf 

0.28 µµf 

0.20 µµf 

3.1 µµE 

2.8 µµf 

HEATER VOLTAGE 2.3 VOLTS 

MAXIMUM PLATE VOLTAGE WITHOUT CURRENT SSO VOLTS 

MAXIMUM PLATE VOLTAGE 25O VOLTS 

MAXIMUM PLATE DISSIPATION 2.2 WATTS 

MAXIMUM CATHODE CURRENT 2O MAMPS 

MAXIMUM NEGATIVE GRID VOLTAGE SO VOLTS 

MAXIMUM VOLTAGE BETWEEN CATHODE AND HEATER ZOO VOLTS 

MAXIMUM GRID CIRCUIT RESISTANCE 1 MEGOHM 

MAXIMUM CIRCUIT RESISTANCE BETWEEN CATHODE AND HEATER 2O OOO OHMS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
HEATER VOLTAGE 2.3 2.3 VOLTS 

HEATER CURRENT 0.60 0.60 AMP. 

PLATE VOLTAGE ZOO VOLTS 

GRID VOLTAGE -1.2 -3.8 -5.6 VOLTS 

PLATE CURRENT lO MAMPS 

TRANSCONDUCTANCE 1O 5OO 5OO ZOO µMHOS 

AMPLIFICATION FACTOR 80 

GRID VOLTAGE FOR A CROSS-  ZOO ZOO 100 MV. 
MODULATION FACTOR OF '1% (RMS) 

 I 

TUNG-SOl ELECTRIC INC., ELECTRON TUBE DIVISION. RLOOMFIELO, NEW JERSEY, U.S.A., JULY 1, 1960 PLATE W58R5 
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2ER5 

I 3• 
4 

MAX 

II 111 
L 

GLASS BULB 
DASE E7-1 

OUi LINE DRAWING 
J ED EC 5-2 

TUNG•SOL 

HI—h4U TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

2.3 VOLTS 0.60 AMP. 

ANY MOUNTING POSITION 

BOTTOM VIEW 

BASING DIAGRAM 

J EDEC 7FP 

THE 2ER~ IS A HIGH TRANSCONDUCTANCE SHIELDED TRIODE IN THE 7 PIN MINIA—
TURE CONSTRUCTION. IT IS DESIGNED ESPECIALLY FOR USE IN V.H.F. TELEVISION 
TUNERS. SEPARATE CATHODE LEADS PROVIDE LOW LEAD INDUCTANCE AND THE IN—
TERNAL SHIELD REDUCES DIRECT GRID TO PLATE CAPACITANCE. EXCEPT FOR HEATER 
RATINGS AND HEATER 6NARM—UP TIME, THE 2ER5 IS IDENTICAL TO THE 3ER5 AND 
THE 6ER5. 

DIRECT INTERELECTRODE CAPACITANCES 

is 

1 

WITHOUT 

SHIELD 

PLATE TO GRID 0.38 
GRID TO ALL OTHER ELECTRODES EXCEPT PLATE 4.4 

PLATE TO ALL OTHER ELECTRODES EXCEPT GRID 3.0 
GRID TO HEATER (MAX.) 0,28 

PLATE TO CATHODE 0.24 

GRID TO CATHODE 3.T 
CATHODE TO HEATER 2,g 

WITH 

SHIELD 

0.36 
4.4 
4.0 

0.28 
0.20 
3.T 
2.8 

µµf 
µuf 
µµf 
µµf 
uµf 
µµf 

uuf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE 2.3 VOLTS 

MAXIMUM PLATE VOLTAGE WITHOUT CURRENT 75O VOLTS 

MAXIMUM PLATE VOLTAGE 25O VOLTS 

MAXIMUM PL P.TE DISSI PATION 2.2 WATTS 

MAXIMUA( CATHODE CURRENT 2O MAMPS 

MAXIMUM NEGATIVE GRID VOLTAGE 5O VOLTS 

MAXIMUM VOLTAGE BETWEEN CATHODE AND HEATER ZOO VOLTS 

MAXIMUM GRIU CIRCUIT RESISTANCE ]. MEGOHM 

MAXIMUM CIRCUIT RESISTANCE BETWEEN CATHODE AND HEA7ER 2O OOO OHMS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
HEATER VOLTAGE 2.3 2.3 VOLTS 

HEATER CURRENT 0.60 0,60 AMP. 

PLATE VOLTAGE ZOO VOLTS 

GRID VOLTAGE —1.2 —3.8 —5.6 VOLTS 

PLATE CURRENT TO MAMPS 

TRANSCONDUCTANCE TO 5OO 5OO TOO /LMHOS 

AMPLIFICATION FACTOR 80 

GRID VOLTAGE FOR A CROSS-
MODULATION FACTOR OF 1% (RMS) TOO TOO TOO MV. 

T UN6-GOL ELECTRIC INC.. ELECTRON TUBE DIVISION, BLOOMFIELD~ NEW JERS EY E U.S.A., JUNE 1, 1961 PLATE #618j 





TENTATIVE DATA 2ES5 

i 

GLASS BULB 

TUNG•SGL 

TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

2.35 -VOLTS 0.6016$ AMP. 

ANY MOUNTING POSITION 
BOTTOM VIEW 

SMALL BUTTON MINIATURE 

7 PIN BASE 

7FP 

THE 2ES5 IS A TRIODE TUNER IN THE 7 PIN MINIATURE CONSTRUCTION. IT IS 
DESIGNED FOR USE IN GROUNDED CATHODE RF AMPLIFIERS. EXCEPT FOR HEATER 
RATINGS AND HEATER WARM-UP TIME, THE 2ES5 IS IDENTICAL TO THE 3ES5 AND 
THE 6ES5. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE: G TO P (MAX.) 

INPUT: G TO (H+K+I . S.) 

OUTPUT: P TO(H+K?I.S.) 

A WITX EXTERNAL SHI ELD #jl6 CONNECTED TO PIN 1. 

W ITN MITHOUT 
SHIELDA SHIELD 

0.5 0.5 µµf 
3.2 3.2 µµf 
4.0 3.2 µµf 

RATINGS 
INTERPRETED ACLO ROING TO DESIGN MA%IMUM SYSTEM 

B 

HEATER VOLTAGE 2.35 VOLTS 

MAXIMUM PLATE VOLTAGE 25O VOLTS 

MAXIMUM POSITIVE GRID VOLTAGE O VOLTS 

MAXIMUM PLATE DISSIPATION 2.2 WATTS 

MAXIMUM DC CATHODE CURRENT 22 MA. 

MAXIMUM GRID CIRCUIT RESISTANCE T.O MEGOHM 

MAXIMUM HEATER- CATHODE VOLTAGE: TOTAL OC AND PEAK 

HEATER NEGATIVE WITH RESPECT TO CATHODE TOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE TOO VOLTS 

HEATER WARM- UP TIME (AP PROX.)~ TT.O SECONDS 

CONTINUED ON FO LLOWINCy PAGE 

T UNG-SOL ELECTRIC INC.. ELECTRON TUBE OI VISION. DLOOMFIELD. NEW JERSEY. U.S.A.. JULY 1. 1960 PL0.TE #588fi 



2ES5 TENTATIVE DATA 

TUNE•=OL  ~ 

C ONTINU EO FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 2.35 VOLTS 

HEATER CURRENT 0.6O±G% AMP. 

PLATE VOLTAGE 2OO VOLTS 

GRID VOLTAGE -1.O VOLT 

PLATE RESISTANCE (APPROX.J HOOD OHMS 

TRANSCOND UCTANCE 9000 /1MHOS 

AMPLIFICATION FACTOR ~5 

PLATE CURRENT lO MA. 

GRID VOLTAGE (APPROX. J FOR 100 µA PLATE CURRENT -G.O VOLTS 

* NEATER NARK-UP TINE IS DEFINED AS THE TINE REQUIRED FOR THE VO ITAGE ACA 055 TnE HEATER TO REACn 
BOS OF ITS RATED VO ITAGE AFTER APP lY IN6 4 TINES RATED NEATER VO LTA GE TO A CIRCUIT CONSISTING 
OF THE TUBE NEATER IN SERIES NITN A RESISTANCE OF VA IUE j TINES THE NOMINAL nEA TER OPERATING 
RESISTANO E. 

~OESIGN -MAXIMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CON OITIONS APPLICABLE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLt SH ED DATA, AND SnOUID 
NO7 BE E%CEEDED UNDER THE NORST PROBABLE CONDITIONS. TXE DEVICE MANUFACTURER CHOOSES TXESE 
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TAKING RESPONSIBILITT FOR TnE 
EFFECTS OF CN ANGES IN OPERATING CONDITIONS DUE 70 VARIATIONS IN DEVICE CxARACTEPlSTI CS. THE 
E OUIPNENT MANU FALTURER SN OU LD DESIGN SO TN AT INITIALLY AND TN ROUGNOUT II FE NO DESIGN-MA%1 MUY 
V AIDE FOR THE INTENDED SERVICE IS EXCEEDED WITH A BOGEY DEVICE UNDER THE WORST PROBAB IE 
OPERATING CONDITIONS WITH RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT YARIATI ON, 
E QUI PYENT CONTROL ADJ USTNEN T, LOAD VARIATION, SIGNAL VAalAT10N, 1Nn FNvI RON ME NT4L CDx0ITI0N S. 



TENTATIVE DATA 

3' 
`a 
MAx 

MAX I. 

2~ 
MAX 

III11 

GLASS BULB 

TUNG•SOL 

TETROOE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

2.4 VOLTS 0.60 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 

MINIATURE 

7 PI N. BASE 

7EW 

2EV5 

THE 2EV5 IS A HIGH GAIN, SHARP-CUTOFF SEVEN PIN TETRODE DESIGNED PAR-
TICULARLY FOR SERVICE IN V.H.F. TELEVISION TUNERS. IT HAS HIGH TRANS-
CONDUCTANCE, EXTREMELY LOW SCREEN CURRENT AND HIGH INPUT IMPEDANCE AT 
200 MC. RESULTING IN IMPROVED NOISE FIGURE. EXCEPT FOR HEATER RATINGS, 
THE 2EV5 IS IDENTICAL TO THE 3EV5 AND IS SIMILAR TO THE 6EV5. 

DIRECT INTERELECTRODE CAPACITANCES^ 
WITX EXTERNAL SHIELD 

GRID #i TO PLATE (MAX.J 

INPUT 

OUTPUT 

0.035 µµf 
4.50 µµf 

2_90 µµf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MA%IMUM SYST EMB

HEATER VOLTAGE 2.4 VOLTS 

MAXIMUM PLATE VOLTAGE 275 VOLTS 

MAXIMUM GRID #2 SUPPLY VOLTAGE 1t3O VOLTS 

MAXIMUM GRID #Z VOLTAGE SEE GRID 82 INPUT RATING CnART 

MAXIMUM PLATE DISSIPATION 3,25 WATTS 

MAXIMUM GRID #2 DISSIPATION O.2 WATTS 

MAXIMUM GRID #1 VOLTAGE: 

POSITIVE VALUE O VOLTS 

MAXIMUM CATHODE CURRENT 2Q ,pqA, 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC ZOO VOLTS 

TOTAL DC AND PEAK ZOO VOLTS 

MAXIMUM GRID CIRCUIT RESISTANCE O.5 MEf,O HM 

HEATER WARM—UP TIME' li.O SECONDS 

ŴITH SHIELD 8jlfi CONNECTED TO PIN 82. 

BDESIGN —MAXIMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL C,ONDITfONS APPI tf:A HIF 
TO 0. BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUOf. I ̀ .;H ED DpT A, hNU `~H f, IILU 
NOT BE E%GEED ED UNDER THE WORST PROBABLE LON OITI ON S. THE DEYICF. MpNUFA (:TUBER CMOOSE`~ -tN P';F 
VALUES TO PROVIDE ACCEPTABEE SERVICEABILITY OF THE DEV ICF., 7ANiNG RFSPON51BIL1 TY I'Ok "i nF 
EFFECTS OF CHANGES IN OPERATING CONDITIONS bUE TO VARIA710N5 IN UEViCE CHA RAC't Ek15T It:S, '~,nF 
EQUIPMENT MANIIFACTURER SHOULD DESIGN 50 'THAT INITIALLY AND 'fNHOUGM OUT T IFF. NO IIt ;If N~-NnXIMUM 
VALUE FOR THE INTENDED SERVICE IS EXCEEDED WITH A BOGEY bEVICE UM OER "1'HE WORST PkUHAis!~ 
OPERATING LON Di TI ONS WITH RESPECT TO SU PPA,T—VOLTAGE YARIATYONp EUIII PN ENT CO MPON FN'1 VAHINIION. 
EQUIPMENT CON'TR01. ADJUSTMEN7, LOAD VhR1AT16N, SIGN Af. YA Ri A'flUk, ANU FNVIItONMEN'IAI_ C.OkUI 1 10lf S. 

C ON11Nll ED ON FOLLOWING PAGE 

TUN G—SQL ELECTRIC INC. ELECTRON TUBE DIYI SION, BLOOMFI ELD, NF.W JERSEY, U.S.A. DECEMBER 1, 1959 PLATE 85684 



2EV5 TENTATIVE DATA 

TUNG•SOL  ~ 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE Z.4 VOLTS 

HEATER CURRENT O. E)O AMP. 

PLATE VOLTAGE ZrjO VOLTS 

GRID #2 VOLTAGE 8O VOLTS 

GRID #1 VOLTAGE —I VOLTS 

PLATE RESISTANCE 0.150 MEGOHM 

TRANSCONOUCTANCE 8800 µMHOS 

GRID #1 CUTOFF B. I ASC 4.j VOLTS 

PLATE CURRENT 11.5 MA. 

GRID #2 CURRENT 0.90 MA. 

kN EATER NARN-UP TIYE IS DEFINED AS THE TINE REOU IRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 
BOf OF ITS RATED VOLTAGE AFTER APPLYING 4 TINES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE NEATER IN SERIES NITM A RESISTANCE OF VALUE j TI YES THE NOMINAL NEATER OPERATING 
RESISTANCE. 

CFOR TRAM GCON DOCTANCE OF 100 µMN05. 

2EV5 
Ef = 2.4 Volts 
Eb = 250 Volts 
E~Z = 80 Volts 

2.0 20 
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TENTATIVE DATA 2EV5 

25 

20 

rn 
W 
C' 

dl5 s 

s 
W 
H 
~I0 
d 

2EV5 
Ef = 2.4 Volts 
EC2 = 80 Volts 

GRID #1 

100 200 300 
PLATE VOLTS 

—0.5 

—1.0 

—1.5 

—2.0 

—2.5 
T 
-3.0 

500 

I I I I I I I I I I I I I I I I ( I I I I I I I I 
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2EV5 
Ef = 2.4 Volts 
EoZ = 80 Volts 

. 1.0 
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PLATE VOLTS 
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TUN G-SOL ELECTRIC INC. ELECTRON TUBE DIVISION S BLOONFI ELD. NEW JERSEY S U.S.A. DECEMBER 1, 1959 PLATE *5685 



2EV5 TENTATIVE DATA 

0 
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2EV5 
Et = 2.4 Volts 
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~ GRID #2 VOLTAGE EXPRESSED AS % OF MAX. GRID #2 SUPPLY VOLTAGE 



2FH5 

TUNG•SOL 

TRIODE 

MINIATURE TYPE 

i 

n 

3' . 4

MAx 

II ~ II 

t 

T
. 

Ig 
MAx I. 

1  

A8 

1 

GLASS BULB 
SMALL BUTTON MINIATURE 

7 PIN BASE E7-1 
OUTLINE DRAWING 

J EDEC 5-2 

COATED UNIPOTENTIAL CATHODE 

HEATER 

2.35 VOLTS 0.6±6% AA1 P. 

ANY MOUNTING POSITION 

BOTTOM VIEW 
BAG I'JG 01 A6ftAM 

J EDEC 7FP 

IS 

THE 2FH5 15 A NEUTRODE TRIODE TUNER IN THE 7 PIN MINIATURE CONSTRUCTION. 

IT IS DESIGNED FOR USE IN GROUNDED CATHODE RF AMPLIFIERS WITH THE NEUTRODE 
CONSTRUCTION PROVIDING A LOWER GRID TO PLATE CAPACITANCE WITH CONSEQUENT 
EASE OF NEUTRALIZATION. THE CONVENTIONAL GRID RESULTS IN LOW INPUT CAPAC-
ITANCE. EXCEPT FOR HEATER RATINGS AND HEATER WARM-UP TIME, THE 2FH5 13 

IDENTICAL TO THE 3FH5 AND 6FH5. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE: G TO P (MAX.) (FOGEY) 
INPUT: G TO (H+K+LSJ 
OUTPUT: P TO (H+K+I.S.) 

A WITH EXTERNAL SHIELD #316 CONNECTED TO PIN #1. 

RATINGS 

WITHA WITHOUT 

SHIELD SHIELD 

-► 0.52 -i 0.52 

3.2 3.2 
4.0 3.2 

INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

pf 
pf 
pf 

HEATER VOLTAGE 2.35 VOLTS 
MAXIMUM PLATE VOLTAGE 150 VOLTS 
MAXIMUM GRID VOLTAGE (POSITIVE 1 0 VOLT 
MAXIMUM PLATE DISSIPATION 2.2 WATTS 
MAXIMUM DC CATHODE CURRENT 22 MA. 
MAXIMUM GRID CIRCUIT RESISTANCE 1 .0 MEGOHM 

~ MAXIMUM DC HEATER-CATHODE VOLTAGE (TOTAL DC AND PEAK): 

HEATER NEGATIVE WITH RESPECT TO CATHODE 100 VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 100 VOLTS 

HEATER WARM-UP TIME (APPROX.)* 11.0 SECONDS 

- ►INDICATES A CHANGE. 

CONTINUED ON FOLLOWING PAGE 

\UNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION, BLOOMFI ELD, NEW JERSEY, U.S.A. MAY 1, 19E1 PLATE tl5157 



2FH5 

TUNG•80L 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS.AND CHARACTERISTICS 

C LA55 A AMPLIFIER 

HEATER VOLTAGE 2.35 VOLTS 

HEATER CURR ENT 0.66": AMP. 

PLATE VOLTAGE 135 VOLTS 

GRID VOLTAGE - 1.0 VOLT 

PLATE RESISTANCE (APPROX.) 5600 OHMS 

TRANSCONDUCTANCE 9000 µMHOS 

AMPLIFICATION FACTOR 50 

PLATE CURRENT 11 MA. 

GRID VOLTAGE (A PP ROX.) FOR 100 µA PLATE CURRENT - 5.5 VOLTS 

'W HEATER WARMIJP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER 
TO REACH 8096 OF ITS RATED VALUE AFTER APPLYING FOUR TIMES THE RATED NEATER •VOLTAGE 
TO A CIRCUIT CONSISTING OF THE TUBE HEATER IN SERIES WITH A RESISTANCE EQUAL TO THREE 
TIMES THE RATED NEATER VOLTAGE DIVIDED BY THE RATED HEATER CURRENT. 

DESIGN #IAXIMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS 
APPLICABLE TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED 
DATA, AND SHOULD NOT BE EXCEEDED UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE 
MANUFACTURER CHOOSES THESE VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, 
TAKING RESPONSIBILITY FOR THE EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE 70 VARIA-
TIONS IN DEVICE CNARACTERISTI CS. THE EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT 
INITIALLY AND THROUGHOUT LIFE NO DESIGN-MAXIMUM VALUE FOR THE INTENDED SERVICE IS EX-
CEEDED WITH A BOGEY DEVICE UNDER THE WORST PROBABLE OPERATING CONDITIONS WITH RESPECT 
TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, EQUIPMENT CONTROL ADJUST-
MENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS. 

J 



TENTATIVE DATA 2FQ5 

3 
4 

, 

MAX 

I ~• 8 
MAx I. 

2g 
MAx 

II III 

GLASS BULB 
5—"t 

TUMG•SOL 

TRIODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

2.3 VOLTS 0.60 AMP. 

ANY MOUNTING POSITION 

BOTTOM VIEW 

MINIATURE BUTTON 
7 PIN BASE 

7FP 

THE 2FQ5 IS A SEMI—REMOTE CUTOFF TRIODE IN THE 7 PIN MINIATURE CONSTRUC—
TION. IT IS DESIGNED FOR USE AS A VHF AND RF AMPLIFIER AT A B+ OF 135 
VOLTS. EXCEPT FOR HEATER RATINGS, AND HEATER WARM—UP TIME, THE 2F.Q5 IS 
IDENTICAL TO THE 3FQ5 AND THE 6FQ5. 

DIRECT INTERELECTRODE CAPACITANCES 
WITN E%T ERNAL SHIELD 

GRID TO PLATE 

INPUT: G TO (H+K+I.S.+E. S.) 

OUTPUT: P TO (H+K+I.S.+E.S.) 

HEATER TO CATHODE 

RATINGS 
INT ER PRET EO ACCORDING TO DEGI GN NA%INUM SYSTEM 

0.4 µµf 

4.8 µµf 
4.0 µµf 
2.8 µµf 

HEATER VOLTAGED 2.3A . VOLTS 

MAXIMUM PLATE VOLTAGE 'ZOO VOLTS 

MAXIMUM PLATE DISSIPATION 2.5 WATTS 

MAXIMUM DC CATHODE CURRENT L'Z MA. 

MAXIMUM NEGATIVE GRID VOLTAGE 50 VOLTS 

MAXIMUM GRID CIRCUIT RESISTANCE (SELF BIAS) 1.O MEGOHMS 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 1OO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

TOTAL OC AND PEAK 1OO VOLTS 

HEATER WARM—UP TIME (AP PROX.)* 11.0 SECONDS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS Al AMPLIFIER 

HEATER VOLTAGED

HEATER CURRENTD

PLATE VOLTAGE 

GRID VOLTAGE 

PLATE CURRENT 

TRANSCONDUCTANCE 

AMPLIFICATION FACTOR 

PLATE RESISTANCE (APPROX.) 

Ec FOR Ib = i00 µA (APPROX.) 

2.3A VOLTS 

0.601.04 AMP. 

135 voLTs 
—1.2 VOLTS 

11.5 MA• 
11 000 µMHOS 

60 
5 500 OHMS 

—5 voLrs 

CONTINU EO ON FOLLOWING PAGE 

T DNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, OLOOMFIELD, NF.W JERSEY, U.S.A., OCTOBER 1, 1960 PLATE 45989 



2FQ5 TENTATIVE DATA 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

NOTE S 

ATHE 80GEY VALUE OF VOLTAGE/CURRENT PRECEDING THIS NOTE IS OBTAINED NX EN OPERATING THE MEA TER 
WITH THE SPECIFIED VALUE OF CURRENT/VOLTAGE. 

B FOR SERIES/PARALLEL OPERATION OF HEATERS, EQUIPMENT SNOU ID BE DE516N ED THAT AT NORMAL SUPPLY 
VOLTAGE BOGEY TUBES WILL OPERATE AT THIS VALUE OF NEATER/LURR ENT VOLTAGE. 

J ESIGN-N AXINUN PATINGS ARE LIMITING YA LU ES OF OPERAT LNG AND ENVIRONMENTAL CONDITIONS APPlICAO IE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED DATA, AND SHOULD 
NOT BE E%CEEDEO UNDER THE WORST PROBABLE CONDIT ION S. ,THE DEVICE MANUFACTURER CHOOSES THESE 
VALUES T6 PROVIDE ACCEPTABLE SERYILEABIIITT OF THE DEVICE, TAKING RESPONSIBILITY FOR THE 
E FPE CTS OF CHANGES IN OPERATING CONDITIONS OUE TD VARIATIONS IN DEVICE CHARACTERISTICS. THE 
E QUIPY ENT MANUFACTURER SHOULD DESIGN 50 THAT IN ITIAILY AND THROUGHOUT LIFE NO DESIGN-NA%INUN 
V AIUE FOR THE INTENDED SERVICE IS E%CEEDED WITH A BOGEY DEVICE UNDER THE WORST PROBABLE 
OPERATING CDNDITIONS MITM RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION 

E OUIPN ENT CON TROI ADJUSTMENT. LOAD VARIATION, SIGNAL VARIATION, ANn FNVIRON If Ni4l CDNnITION S. 

~M EATER VOLTAGE SUPPLY VARIATIONS SXA LL BE RESTRICTED TO MAINTAIN HEATER VOLTAGE/CURRENT WITHIN 
THE SPECIFIED TOLERANCE. 

A`M EATER NARN-UP TIME IS OEFIN ED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE NEATER TO REACH 
BOY OF ITS RATED VOLTAGE AFTER APPLYING 4 TINES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE NEATER IM SEAIES NI TM A RESISTANCE OF VALUE j TINES THE NOMINAL NEATER OPERATING 
RESISTAM CE. 



2FQ5A 

TUMG•SOL 

TRIODE 

MINIATURE TYPE 

3 
4 '~ 

MAX 

I ~~ e 
T rj2 MAX. I. 1 A8 

  l 
GLASS BULB 

MINIATURE BUTTON 
1 PIN BASE E1-1 
OUTLINE DRAWING 

J EDEC 5-2 

COATED UNIPOTENTIAL CATHODE 

HEATER 

2.3 VOLTS 0.606AMP. 

ANY MOUNTING POSITION 

BOTTOM VIEW 

BASING DIAGRAM 
J ED EC iFP 

THE2FQ5AIS A SEMI—REMOTE CUTOFF TRfODE IN THE 7 PIN MINIATURE CONSTRUC—
TION. IT IS DESIGNED FOR USE AS A VHF AND RF AMPLIFIER AT A Rf flF 135 
VOLTS. EXCEPT FOR HEATER RATINGS, AND HEATER WARM—UP TIME,THE 2FQ5A IS 
IDENTICAL TO THE 3FQ5A AND THE 6FQ5A. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH EXTERNAL SXI ELO 

GRID TO PLATE 

INPUT: G TO (Ht K'f1 .5.+E. S.) 

OUTPUT: P TO (H+K+I. S.+E.S.) 

HEATER TO CATHODE 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMOM SYSTEM G

0.52 
5.0 
3.5 
2.5 

pf 
pf 
pf 
pf 

HEATER VOLTAGED 2.3 VOLTS 
MAXIMUM PLATE VOLTAGE ZOO VOLTS 

MAXIMUM PLATE DISSIPATION 2.5 WATTS 
MAXIMUM OC CATHODE CURRENT 22 MA. 

MAXIMUM NEGATIVE GRID VOLTAGE 5O VOLTS 

MAXIMUM GRID CIRCUIT RESISTANCE (SELF BIAS) 1.O MEGOHMS 

MAXIMUM HEATER~CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK lOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

TOTAL OC AND PEAK lOO VOLTS 

HEATER WARM—UP TIME (AP PROX.)* 11.0 SECONDS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS AI AMPLIFIER 

HEATER VOLTAGEO

HEATER CURRENTD

PLATE VOLTAGE 

GRID VOLTAGE 

PLATE CURRENT 

TRANSCONDUCTANCE 

AMPLIFICATION FACTOR 

PLATE RESISTANCE (APPR OX.) 

Ec FOR Ib = 100 µA (APPROX.) 

2.3 voLTs 
0.60*.04 AMP. 

135 voLTs 
—1.2 voLTs 
8.9 MA. 

12000 µMHOS 

74 
6300 OHMS 

—4.5 VOLTS 

CON TINU EO ON FOLLOWING PAGE 

T UNG-GOL ELECTRIC INC., ELECTRON TUBE DIVISION. BLOOMFIELD, NEN JERSEY, U.S.A. JUNE 1, 1961 PLATE #6184 



2FQ5A 

TUNO•!OL 

CONTINUED FROM PREC EOING PAGE 

NOTES 

BFOR SERIES/PA RA IL EL OPERATION OF HEATERS, EQUIPMENT SMOU LD BE DESIGNED THAT AT NORMAL SUPPLY 
VOLTAGE BOGEY TUBES WILL OPERATE AT THIS YA LUE OF NEATER/CURRENT VOLTAGE. 

C 
DESIGN-MA%IMUM RATINGS ARE LIMITING VA IU ES Of OPERATING AND ENYIRONM ENTAL LONDITIONS APPIILAB IE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUB II SHED OA TA, AND SN OU LD 
NOT BE E%CEEDED UNDER iME WORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES TM ESE 
V AlUES TO PROVIDE ACCEPTABLE SERVILEA8ILITT OF THE DEVICE, TAKING RESPONSIBILITY FOR THE 
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. TXE 
E OUI PNENT MANUFACTURER SHOULD DESIGN SO TM AT INITIALLY AND TM ROUG ROUT LIFE NO DESIGN-MA%IMUM 
VALUE FOR THE INTENDED SERVICE IS E%CEEDED NITN A BOGEY DEVICE UNDER THE WORST PROBA9 LE 
OPERATING CONDITIONS MITX RESPECT TO SUPPLY-VOLTAGE VARIATION, EOU IPY ENT GOM PON ENT VARIATION 
EQUIPMENT CONTROL ADJUSTMENT. lOAD VARIATION, SIGNAL VARIATION, AND ENy1pONK NTAL CONDITIONS. 

DH EAT ER VOLTAGE SUPPLY VARIATIONS SMALL BE RESTRICTED TO MAINTAIN HEAT Eft VOLTAGE/CURRENT WITHIN 
THE SPECIFIED TOLERANCE. 

#NEATER HARM-UP TIME IS DEf INED AS THE TIME REQU IgEO FOR THE VOLTAGE ACROSS THE NEATER TO REACH 
80f OF ITS RATED VOLTAGE AFTER APP ITING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF iNE TU DE NEATER IN SERIES NITN A RESISTANCE OF YA LUE j TIMES THE NOMINAL NEATER OPERATING 
RESISTANCE. 



TENTATIVE DATA 2FV6 

_ 3' 
4 

M4X 

II I II 

} 
I T. 

I—g 
MAX I~ 

AB 

GLASS BULB 

TUNG•SGL 

TETRODE 

MINIATLftE TYPE 

UNIPOTENTIAL CATHODE 

HEATER 

2.4 VOLTS 0.616% AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL—BUTTON 
MINIATURE 

7 PIN BASE 

TFO 

THE 2FV6 IS A SHARP-CUTOFF TETRODE IN THE 7 PIN MINIATURE CONSTRUCTION. 
IT IS DESIGNED FOR USE AS AN RF AMPLIFIER IN VHF TUNERS OF TELEVISION 
RECEIVERS. THIS TUBE FEATURES H16H TRANSCONDUCTANCE AND A HIGH RATIO OF 
PLATE CURRENT TO GRID #2 CURRENT. 

DIRECT INTFRELECTRODE CAPACITANCES - A~PRox. 
WITH E%T ERNAL SHIELD #316 CONNECTED TO CATHODE 

GRID #1 TO PLATE (MAX.) 

GRID #1 TO CATHODE S I .S. I G2, & H. 

PLATE TO CATHODE S I.S., G2, & H. 

CATHODE TO HEATER 

0.03 fW f 
4.5 wlf 

3 N.N. f 
2.7 uv f 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MA%IMUM SYSTEM 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 2,4 VOLTS 

MAXIMUM PLATE VOLTAGE 275 VOLTS 

MAXIMUM GRID #2 (SCREEN—GRID) SUPPLY VOLTAGE 1$O VOLTS 

MAXIMUM GRID #2 VOLTAGE SEE FIG.#5 

MAXIMUM GRID #1 (CONTROL—GRID) VOLTAGE: 

POSITIVE—BIAS VALUE O VOLTS 

MAXIMUM CATHODE CURRENT ZO MA. 

MAXIMUM GRID #2 INPUT: 

FOR GRID #2 VOLTAGES UP TO q0 VOLTS O.5 WAT7 

FOR GRID #2 VOLTAGES BETWEEN 90 h 180 VOLTS SEE FIG.#3 

MAXIMUM PLATE DISSIPATION Z WATTS 

MAXIMUM PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE `ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE ZOOA VOLTS 

MAXIMUM CIRCUIT VALUES: 

GRID #1 CIRCUIT RESISTANCE 

HEATER WARM—UP TIME IAPPROX.)*

ATME DC COMPONENT MUST NOT ExC EED 100 VOLTS. 

O.5 MEGOHM 

~.1 .0 SECONDS 

l 

CONTINUED ON FOLLOWING PAGE 

T UNG-GOL ELECTRIC INC. ELECTRON TUBE DIVISION eL00M FIELD. NEY~ JERSEY. U.S.A. JULY 1, 1959 PLATE 45549 



2FV6 TENTATIVE DATA 

TUNO.80L 
CONTINUED FR DM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID #2 (SCREEN-GRID) VOLTAGE 

GRID #1 (CONTROL-GRID) VOLTAGE 

PLATE RESISTANCE (APPROX.) 

TRANSCONDUCTANCE 

PLATE CURRENT 

GRID #2 CURRENT 

GRID #1 VOLTAGE (APPROX.) 

FOR PLATE CURRENT OF 20 µA. 

Z.4 VOLTS 

O.C>tG% AMP. 

ZZ5 VOLTS 

8O VOLTS 

—Z VOLTS 

O.1 MEGOHM 

8 OOO µMHOS 
LO MA. 

1.5 MA. 

-6 VOLTS 

xX EATER MA RN-UP TIME IS DEf IN ED AS THE 71NE REQUIRED fOR THE VOLTAGE ACP 055 TXE MEAT ER TO REACX 
BOf OF ITS RATED VOLTAGE AFTER APP IT ING 4 TIMES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF TXE TUBE NEATER IN SERIES NITM A RESISTANCE OF VA IUE j TINES THE NOY INAL NEATER OPERATING 
RESISTANCE. 
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TENTATIVE DATA 2FV6 
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TENTATIVE DATA 

TUNG•SGL 

2FY5 
~

~
~

 
tt

~
 ~

~ 
Y

. 
M

 ~
. 

GLASS BULB 

5- 2 

.TRIODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

SERIES SUPPLY 

2.4 VOLTS 0.60 AMP. 

ANY MOUNTING POSITION 

BOTTOM VIEW 

7FP 

THE 2FY5 IS A REMOTE CUT-OFF, FRAME GRID SHIELDED TRIODE IN THE 7 PIN 
MINIATURE CONSTRUCTION. IT IS ESPECIALLY DESIGNED FOR SERVICE IN 'VHF 
TUNERS OF TELEVISION RECEIVERS, AND IS CONTROLLED FOR LOW NOISE FIGURE 
AT 220 MC/S AND OPERATION AT LOW SUPPLY VOLTAGES. EXCEPT FOR HEATER 
RATINGS, THE 2FY5 IS IDENTICAL TO THE 3FY5 AND THE 6FY5. 

DIRECT 

INPUT 

OUTPUT 

GRID TO HEATER (MAX.) 

PLATE TO CATHODE 

GRID TO CATHODE 

CATHODE TO HEATER 

PLATE TO GRID. 

INTER ELECTRODE CAPACITANCES 

MITHOUT 
EXT. SHIELD 

M ITH 
EXT. SHIELD 

4.75 4'.75 
3.3 4.3 

0.28 0.28 
0.25 0.21 
3.2 3.2 
2.5 2.5 

0.50 9.48 

RATINGS 

ABSOLUTE MA%IMUN YACUfS 

µµf 
µµf 
µµf 
µµt 
µµf 

l4~f 

µµf 

HEATER VOLTAGE 'Z,L{ VOLTS 

MAXIMUM -PLATE VOLTAGE ZOO VOLTS 

MAXIMUM PLATE VOLTAGE (ZERO PLATE CURRENT) 550 VOLTS 
MAXIMUM PLATE DISSIPATION 2.2 WATTS 

MAXIMUM CATHODE CURRENT 2O MA. 

MAXIMUM NEGATIVE GRID VOLTAGE 5O VOLTS 

MAXIMUM GRID CIRCUIT RESISTANCE 1 MEGOHM 

MAXIMUM CATHODE- HEATER VOLTAGE ZOO VOLTS 

MAXIMUM CATHODE- HEATER CIRCUIT RESIST A.N CE 2O t,OO OHMS 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

NEGATIVE GRID BIAS 

PLATE CURRENT 

TRANSCONDUCTANCE 

AMPLIFICATION FACTOR 

TYPICAL OPERATION 

?~4 

0.60 

135 135 135 
1 3.1 5 
11 

13 000- 625 125 
7O 

VOLTS 

AMP. 

135 VOLTS 

4.5 VOLTS 

O.1 MA. 

--- µMHOS 

 0 

iUNO-SOL ELECTRI f, INC., ELECTRON TUBE DIVISION, BLDOMFI ELD, NEW JERSEY, U.S.A., ^.0 TOB ER 1, 1960 PLATE #5990 





2GK5 

TUNO-=OL 

TRIODE 

MINIATURE TYPE 

.750" 
MAX 

1 ' ~ 
2.125~~ 1.875°
MAX MAX 

II I II 

GLASS BULB 

MINIATURE BUTTON 
7 PIN BASE E7-1 

OUTLINE DRAWING 
JEDEC 5-2 

SHIELDED TRIODE 

FO R 

N EUTRODE CIRCUIT 

APPLICATIONS 

BOTTOM VIEW 

J EDEC 7 FP 

IS 

THE 2GK5 IS A FRAME GRID GAIN CONTROLLED SHIELDED TRIODE IN THE 7 PIN MINIATURE CON-

STRUCTION. IT IS DESIGNED FOR USE AS A VHF RF AMPLIFIER AT A B+ OF 135 VOLTS. 

DIRECT INTERELECTRODE CAPACITANCES 

WITH SHIELD 

GRID TO PLATE 

INPUT: G-TO (H + K + I.S. + E.S. ) 

OUTPUT: P TO (H + K + I.S. + E.$. ) 

HEATER TO CATHODE 

0.52 pf 

5.0 pf 

3.5 pf 

2.5 pf 

HEATER CHARACTERISTICS AND RATINGS 

DESIGN MA %IMUM VALUES •SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 2.3 vO~TS 600 MA. 

HEATER WARM-UP TIME 1 I SECONDS 

LIMITS OF SUPPLIED CURRENT 600 * 40 MA. 

HEATER-CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 100 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 100 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION. BLOOMFI EID. NEW JERSEY. U.S.A., J ANUART 1~ 1964 PLATE Y6R4j 



2GK5 

TUNG•SGL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 

DESIGN MAXIMUM RATINGS -SEE EIA STANDARD RS-239 

PLATE VOLTAGE 200 VOLTS 

GRID VOLTAGE -50 VOLTS 

PLATE DISSIPATION 2.5 WATTS 

DC CATHODE CURRENT 22 MA. 

GRID CIRCUIT RESISTANCE -SELF BIAS 

CHARACTERISTICS AND TYPICAL OPERATION 

CLASS Al AMPLIFIER 

1.0 MEGOHMS 

PLATE VOLTAGE 135 VOLTS 

GRID VOLTAGE -1.0 VOLTS 

PLATE CURRENT 11.5 MA. 

TRANSCONDUCTANCE 15,000 µMHOS 

AMPLI FICATION FACTOR 78 

PLATE RESISTANCE Approx. 5,400 OHMS 

Ec FOR G m= 7 50 µMHOS Approx. -4.2 VOLTS 

Ec FOR G m = 1,500 µMHOS Approx. -2.5 VOLTS 

HOT INPUT RESISTANCE - 200 Mc/s -GROUNDED PLATE 275 OHMS 

HOT INPUT CAPACITANCE - 200 Mc/s -GROUNDED PLATE 11.2 pf 

NOISE FIGURE - 200 Mc/s -OPTIMIZED NEUTRALIZED 

TRIODE RF AMPLIFIER STAGE, NOISE MATCHED 4.7 D8 



TENTATIVE DATA 2 T4 

3' 
4 

MAX. 

~I I'~ 
2 

MAX. „ 
~Iq 

1 I II_ ~ X

GLASS BULB 

TUNO.80L 

TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

2.35 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

80TTOM VIEW 
MINIATURE BUTTON 

'7 PIN BASE 

7DN 

THE 2T4 IS A CON!—MU TRIODE USING THE 7 PIN MINIATURE CONSTRUCTION. IT IS 
DESIGNED FOR USE AS AN OSCILLATOR IN UHF, 600 MA. SERIES HEATER OPERATED 
TELEVISION RECEIVERS. THERMAL CHARACTERISTICS OF THE HEATER ARE 
CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM—UP CYCLE ARE 
MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY 
CONTROLLED. WITH THE EXCEPTION OF HEATER RATINGS, ITS CHARACTERISTICS 
ARE IDENTICAL TO THE 6T4. 

GRID TO PLATE 

INPUT 

OUTPUT 

HEATER TO CATHODES

GRID TO CATHODES

PLATE TO CATHODES

GROUNDED GRID OPERATION 

INPUT 

OUTPUT 

DIRECT INTERELECTRODE CAPACITANCES 
WITH A
SHIELD 

WITHOUT 
SHIELD 

1.7 1.7 
3.3 2.9 
1.8 0.25 
2.9 3.0 
2.6 2.6 

0.18 0.20 

uuf 
µµf 

wlf 
w~f 
uu.f 
uu.f 

5.Z 5.5 wA.f 
3.4 1.8 uuf 

ASXIELD #916. 

BMEASUR ED BETWEEN SPECIFIED ELEMENTS ONLY. WHEN EXTERNAL SHIELD IS USED, IT SHALL BE GROUNDED. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SY STEN 

HEATER VOLTAGE 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 

TOTAL OC AND PEAK 

MAXIMUM PLATE VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM GRID CURRENT 

MAXIMUM CATHODE CURRENT 

HEATER WARM-UP TIME (APPROX.)*

2.35 voLTs 

5O VOLTS 

25 VOLTS 

5O VOLTS 

200 VOLTS 

3.5 WATTS 

8 MA. 

j0 MA. 

11.0 SECONDS 

*NEATER WARM-UP TIME IS DEFT XED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 
R 0'A OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED NEATER VQ LTAGE TO A CIRCUIT CONSISTING 
OF TXE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES TXE NOMINAL HEATER OPERATING 
RESISTANCE. 

CON TI NIIED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY. U.S.A. OCTOBER 1, 1954 PLATE #4000 



2T4 TENTATIVE DATA 

TUN6.80L 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

CATHODE BIAS RESISTOR 

PLATE CURRENT 

TRANSCONDUCTANCE 

AMPLIFICATION FACTOR 

PLATE RESISTANCE 

GRID VOLTAGE FOR SO I1A. 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID VOLTAGE (SELF BIAS) 

GRID RESISTOR 

PLATE CURRENT 

GRID CURRENT (APPROX.) 

PLATE CURRENT 

OSCILLATOR AT 950 MC. 

2.35 voLrs 
O.0 AMP. 

$C VOLTS 

15O OHMS 

1$ MA. 

] OOO /1.MH05 

13 
1 $6O OHMS 

—15 voLTc 

2.35 voLrs 
O•E) AMP. 

$O VOLTS 

—4 VOLTS 

10 000 OHMS 
1$ MA. 

400 µA. 

100 

75 

y 
W 

J 50 
Z 

F 

25 

2T4 

Et = 2.35 Volts 

  0 
0 

 ~ V 

00 ~~ 

/~ 

50 100 150 200 250 

PLATE VOLTS 

PLATE N4001 OCTOBER 1, 1954 TUN G-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLO OMFIE L D, K W JER SET. U S.A. 
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TENTATIVE DATA 3A2 

z

: 

i 

GLASS BULB 
SKIRTED 

MINIATURE CAP 

TUNo•so~ 

DIODE 

MINIATURE TYPE 

UNIPOTENTIAL CATHODE 

HEATER 

3.15 VOLTS 0.22 AMP. 

AC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL BUTTON NOVAL 

q PIN BASE 

90T 

THE 3A2 IS A DOUBLE—ENDED, 9 PIN MINIATURE TYPE OF HALF—WAVE VACUUM 
RECTIFIER UTILIZING AN INDIRECTLY HEATED CATHODE. IT IS DESIGNED FOR USE 
AS A RECTIFIER OF HIGH VOLTAGE PULSES PRODUCED IN THE SCANNING SYSTEMS. 
OF COLOR TELEVISION RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES — APPRox. 
WITHOUT E%TERNAL SHIELD 

PLATE TO HEATER, CATHODE, & INTERNAL SHIELD 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER 575TEN 

PULSED RECTIFIER SERVICE* 

1.0 µ~Jf 

HEATER VOLTAGE 3.15 VOLTS 

MAXIMUM PEAK INVERSE PLATE VOLTAGE 1$ OOO VOLTS 

MAXIMUM PEAK PLATE CURRENT $O MA. 

MAXIMUM AVERAGE PLATE CURRENT 1.5 MA. 

t FOR OPERATION IN a 525-LIME, j0-FRAME S75T EN A$ DESCRIBED IX "STANDARDS OF GOOD ENGINEERING 
PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL CONNUNICAilOXS COMMISSION". THE DUT7 C7 CLE 
OF THE VOLTAGE PULSE MUST NOT Ezt EED 15S OF ONE SCANNING C7CL E. 

TUN G-SOl ELECTRIC INC. ELECTRON TUBE DIVISION BL OO NFI ELD NEW JEfl SET, U.S.A. MAY 1, 1956 PLATE 14659 



3A2 TENTATIVE -DATA 
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3A3 

TUNc•so~ 

DIODE 

T-9 

$MAIL CAP 
JF.0 EC C7 -'+_ 

i 
3.500" 

3.125" 

4.063" 
MAX 

MAX 

GLASS BULB 

INTERMEDIATE SHELL 

PIN OCTAL 9F-8 4 86-60 

COATED UNIPOTENTIAL CATHODE 

HEATER 

3.15 VOLTS 0.22 AMP. 

AC 

ANY MOUNTING POSITION 

C ONN ELT O'+> SXOU LD NOT EXERT MORE TMAN7 
PO U:IDS RADIAL COMPRESSION AT ANY POINT 
AROUND THE CIRCUMFERENCE OF THE CAP. 

BOTTOM VIEW 

BASING DIAGRAM 
J EDEL BEZ 

H, 

THE 3A3 IS A HALF—WAVE VACUUM RECTIFIER TUBE OF THE GLASS OCTAL TYPE 
UTIL121NG AN INDIRECTLY HEATED CATHODE. IT IS DESIGNED FOR USE AS A 
RECTIFIER OF HIGH VOLTAGE PULSES PRODUCED IN THE SCANNING SYSTEMS OF 
TELEVISION RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES — APPRox. 
wITX NO EXTERNAL SHIELD 

PLATE TO HEATER, CATHODE k INTERNAL SHIELD 

RATINGS^
INTERPRETED ACCORDING TO DESIGN MA%IMUM SYSTEM 

1.5 µ11f 

PULSED RECTIFIER SERVICE 

HEATER VOLTAGE 3.158 `.~OL75 

MAXIMUM PEAK INVERSE PLATE VOL TA GE C 30 OOO VOLTS 

MAXIMUM PEAK PLATE CURRENT BB MA. 

MAXIMUM AVERAGE PLATE CURRENT 1.~ MA. 

A 
A$ DESCRIBED IN ^$TAMpAR05 OF GOOD ENGINEERING PRACTICE CONCERNING TELEVISION BROADCAST 
GTATION $." FEDER AE COMMUNICATIONS COMMISSION. 

6UN DER NO CIRCUMSTANCES SHOULD TMI$ VOLTAGE FALL BELOW 2.65 VOLTS, OR E%GEED j. 65 VOLTS. 

CTME DURATION OF THE VOLTAGE PULSE MUST NOT EXC EEO 15'A OF ONE HORIZON TqL SCANNING CYCLE. IN . 

525 IIN E, 'O FRAME SYSTEN, 15i OF ONE NO RIZON TAL SCANNING CYCLE IS 10 MICROSECONDS. 

DESIGN-MA%IMUM gATINGS ARE LIMITING VALUE$ OF OPERATING ANO ENVIRO NMENT AI CONDITION$ APPLICABLE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUB II SH EO DATA, AND SHOULD 
NOT BE E%CEEDED UNDER THE NORST PROBABLE CONDITIONS. THE DEVICE NAMUFA CTURER CN005 E$ THESE 
VA LU'_S TO PROVIDE ACCEPTABLE SERVICEABILITY OF TXE DEVICE, TAXING RESPONSIBILITY FOR THE 
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VAfl IATIONS IH D EV ICE LHARACT ER ISTILS. THE 
EQUIPMENT MANUFACTURER SHOO LO DESIGN 50 THAT INITIALLY AND THROUGHOUT II FE NO DESIGN-MAXI NUN 

VALUE FOR THE INTENDED SERVICE I$ E%CEEDED RITN A BOGET DEVICE UNDER THE NORST PROBABLE 
O PERATIMG CONDITIONS KITH RESPECT TO SUPPLT-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, 
EQUIPMENT CON TROT ADJUSTMENT, lOAO VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS. 

TU NG-SOL ELECTRIC INC. ELECTRON TUBE DIVI $ION PLOOMFI EL o, NEw JERSEY, U. S.A OCTOBER 1, 1962, PLATE N6580 



3A3 

3A3 

Ef = 3.15 Volts 
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3A4 

TONG-SQL 

POWER AMPLIFIER PENTODE 

MINIATURE TYPE 

COATED FILAMENT 

1 

PLATE 
17~s 

NOY. L, 
116 

3 
4 

MAX. 

f 

Ig 
MAX. 

2 
I,. 
8 

 MAX. 
II I11 

4LA,t3 BULB 

lERIEE FILAMENT 
E~ APPI LED BETWEEN 

PINS 1 6 7 
E RE FERREO TO PIN 1 
91 

2.e vaTs 
0.1 AMP. 

PARALLEL FILAMERT 
Ef APPLIED BE TNEEN 

PIX 5 AND PINS 1 6 
7 TIED TOGETHER. 

E91 REFERRED TO PIN 5 

DC 

1.4 VOLTS 
0.2 AMP. 

A $NUNTING RESISTOR MUST BE CONNECTED BE-
TWEEN PINS 1 AND 5 fOR SERIES-FIIANE NT OPEP-
ATIOM. ITS VALUE SHOULD BE SUCN THAT THE 
VOLTAGE ACROSS THE SHUNTED SECTION IS EQUAL 
TO THE YOl 7A GE BETWEEN PIxS 5 AND 7, AN ADD-
ITIOAAL SNUXTING RESISTOR MAY BE NECESSAflY 
BETREEN PINS 1 AND 7 IF OTNER TUBE$ USED IN 
SEFIES_FIIAMENT ARRANGEMENT CON TRIBUTE i0 
THE FILAMENT CURRENT OF THE jA4. 

ANY MOUNTING POSITION 

BOTTOM VIEM 
MINIATURE BUTTON 

7 PIN BASE 

THE 3A4 IS DESIGNED FOR USE IN COMPACT, LIGHTWEIGHT, PORTABLE EQUIPMENT. 
THE RELATIVELY LARGE FILAMENT EMPLOYED IN THE 3A4 ENABLES IT TO SUPPLY 
THE HIGH PEAK CURRENTS REQUIRED IN RF POWER APPLICATIONS. IN RF AMPLI-
FIER SERVICE THE 3A4 WILL DELIVER A POWER OUTPUT OF ABOUT 1.2 WATTS AT 
10 MEGACYCLES, IT IS RECOMMENDED THAT NO MATERIAL BE PERMITTED TO 
OBSTRUCT THE HOLE IN THE BASE SOCKET AS THIS TYPE MAY BE MANUFACTURED 
WITH THE EXHAUST-TUBE TIP AT THE BASE END. 

RATtN63 
I RTERPRETED ACCORDING TO RNA STA NO ARD 

AF POYER 
AMPLIFIER 

NR-210 

RF POYER 
AMPLIFIER 

MAXIMUM PLATE VOI TA GE 150 150 voLTs 
MAXIMUM SCREEN VOLTAGE 90 135 voLTs 
MAXIMUM GRID VOLTAGE --- -30 voLTs 
MAXIMUM PLATE CUrtRENT 20 Ma. 

MAXIMUM GRID CURRENT --- 0.25 Ma. 
MAXIMUM TOTAL CATNODE CURRENT 18 25 MA. 

MAXIMUM PLATE INPUT --- 3.0 warns 
MAXIMUM PLATE DISSIPATION 2.O 2.O WATTS 

MAXIMUM SCREEN DISSIPATION O.4 O.9 WATT 

DIRECT INTEREIECTRODE CAPACITANCES 
KITH NO EXTERNAL SHIELD 

61110 t0 /LAR (EMX.) 0.34 
INPUT 4,B 
OUTPU7 4.2 

C ON71NUE0 OM FOLLONING PAGE 

µµf 
µµf 
µµf 

~ IODIC ATES A CMM6[ 00 AOOITION 

C OPYRIO NT 1 ~! 0Y TUNO-VIOL ELECTRIC INC. ELECTRON TUlE DIVISION NEWARK. NEW JER9E V, U. 3. A. 



3 A4 

TUIiG-SOL 

C OMTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 
VALUES i0R SERIES-FILAMENT OPERATION 111 LL BF APPRO%-
IRATELT TNF SAYE AS FOR IARALIEI-f (LAME MT OPERATION. 

►ARAILEI IIL4(RT ARRAROrEIEMT 

~ ►OVER RF FOYER 
AMIIf IER AMLIFIER 

AT SO IR:. 

PLATE VOLTAGE 135 150 150 VOLTS 

SCREEN VOLTAGE 9O 9O 135 VOLTS 

GRID VOLTAGE —7,5 -$.4 --- VOI TS 

PEAK AF GRID VOLTAGE 7.5 $.4 VOLTS 

ZERO-SIGNAL PLATE CURRENT 14.$ 13.3 MA. 

ZERO-SIGNAL SCREEN CURRENT Z. CJ 2.2 --- MA, 

MA%IMU M-SIGNAL PLATE CURRENT 14.9 14.1 1$.3 MA. 

MAXIMUM-SIGNAL SCREEN CURRENT 3.5 3.5 6.5 MA. 

GRID CURRENT --- --- 0.13 MA. 

GRID RESISTOR --- --- O.2 ME GOHM 

L OAO RESISTANCE $ OOO $ OOO --- OHMS 

PLATE RESISTANCE 9O OOO lOO OOO ON MS 

TRANSCONDUCTANCE 1 90O 1 9OO --- IIMH OS 

MAXIMUM-SIGNAL POWER OUTPUT O.6 O.~ 1.ZIAPPRO%. 1 WATTS 

TOTAL HARMONIC DISTORTION 5.O G,O --- PER CENT 

PLATE 
l lSy 

Eor. 1, 
19N{ 

-~ INDICATES A CMNiE DR ADO ITIM 

C OPY RIG NT I9lE BY Tl1NG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION NEWARK, NEW JERSEY. U. B A. 
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3A5 

TONG-SOL 

DOUBLE TRIODE 

MINIATURE TYPE 

PLATE 
1909 

NOv. 1, 

1947 

COATED FILAMENT 

SERIES FILAMENT PARALLEL FIlA1~NT 
E F APPlIEO BE Twf EM E F APPI LED BE TNEEN 

E9
PINS 1 L 7 PIN N AMO PINS 1 { 
NEFENRED TO PIN 1 7 TIED TOGETHER. 

F9 RE FEARED TO PIN 4 

2.8 VOLTS 1.4 VOLTS 
110 MA. 220 MA. 

DC 

GLASS BULB 
A SHUNTING RESISTOR MUST BE CONNECTED BE-
TwEEX PINS 1 ANO 4 fOR SERIES-FILAMENT OPER-
ATION. ITS VALUE SHOULD BE SUCH THAT THE 
V OLTAGf~ACR 055 THE SHUNTED SECTION IS EQUAL 
TO TXE VOLTAGE BETWEEN PINS 4 AMD 7. AN ADD-
ITIONAL SXU MT LNG RESISTOR MAT BE NE CESS ART 
BE TNEEN PINS 1 AMD 7 IF OTHER TUBES USED IN 
SERIES-FILAYE MT ARRANGE NE NT CONTRIBUTE TO 
THE FILANE MT CURRENT OF THE jAy. 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 pIN BASE 

THE 3A5 IS INTENDED FOR USE IN HIGH FREQUENCY APPLICATIONS. THE RELATIV-
ELY LARGE FILAMENT EMPLOYED IN THE 3A5 ENABLES IT TO SUPPLY THE HIGH 
PEAK CURRENTS REQUIRED IN RF POWER APPLICATIONS. IN CLASS C SERVICE, A 
3A5 WITH ITS UNITS IN PUSH-PULL WILL DELIVER A POWER OUTPUT OF APPROX-
IMATELY 2 WATTS AT 40 MEGACYCLES. IT MAY BE USED AT STILL HIGHER FRE-
QUENCIES WITH REDUCED EFFICIENCY. EACH TRIODE MAY BE USED INDEPENDENTLY 
OF THE OTHER. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE: (G TO P) 

INPUT: (G TO M) 

OUTPUT: (p TO H) 

PLATE TO PLATE: (P TO P) 

TRIODE TRIODE 
UNIT 1 UNIT t 

3.2 3.2 µµf 
0.9 0.9 µµf 
1.0 1.0 µµf 

0.32 µµf 

RATINGS 
INTERPRETED ACCORDING TO RYA STANDARD YR-210 

AF RF 
AMPLIFIER AMPLIFIER 

FILAMENT VOLTAGE I.4 2.8 I.4 2.8 VOLTS 

MAXIMUM PLATE VOLTAGE 135 135 VOLTS 
MAXIMUM DC GRID VOLTAGE --- -3O VOLTS 

MAXIMUM PLATE CURRENT 5 --- MA. 

MAXIMUM DC PLATE CURRENT (PEA UNIT) --- I5 MA. 

MAXIMUM DC GRID CURRENT (pER UNIT) --- 2.5 MA. 

MAXIMUM PLATE DISSIPATION O.5 --- WATT 

MAXIMUM PLATE DISSIPATION (PER UNIT) --- I.O WATT 

MAXIMUM PLATE INPUT (PER UNIT) --- 2.O WATT 

CONTINUED ON FOLLOWING PAGE 

C OPV1110 NT I.6Y EIV TUNO•{OL [L [CTNIIG INC. [L[CTAON TUOE DIVI{ION N[WA1X K. N!W J[116[V. U.E.A. 



3A5 
TONG-SOL 

C ONTI RVED FA OR PRECEDING PRGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

AF AMPLIFIER 

HEATER VOLTAGE l,µ 2.$ VOLTS 

HEATER CURRENT '2'~  11O MA. 

PLATE VOLTAGE 90 VOLTS 

GRID VOLTAGE -Z,5 VOLTS 

PLA iF CURRENT 3,7 MA. 

PLATE RESISTANCE $ 30O OHMS 

T RANSCOND UCTANCE 1 BOO µMHOS 

AMPLIFICATION FACTOR LS 

RF POWER AMPLIFIER AND OSCILLATOR-CLASS "C' TELEGRAPHY 

AT 40 MC WITH $GTH UNITS IN PUSH-PULL 
l kFv-O ORR CONDITIDNS fER fU BE RITR OU7 10DULATIONI 

FILAMENT VOLTAGE l,µ '2,$ 

FILAMENT CURRENT 22$ 11O 
VOLTS 

MA. 

DC PLATE VOI TA GE 135 VOLTS 

DC GRID VOLTAGE: 

FROM A FIXED SUPPLY OF -2O VOLTS 

FROM A GRID RESISTOR OF 4 O00 OHMS 

FROM A CATHODE RESISTOR OF 57O OHMS 

PEAK RF GR ID-TO-GRID VOLTAGE 9O VOLTS 

DC PLATE CURRENT 3O MA. 

DC GRID CURRENT (APPR OX.) 5 MA. 

DRIVING POWER (APPR OX.) O.Z WATT 

POWER OUTPUT (A PPR OX.) Z WATTS 

f IA TE 
1910 

N Ov. 1, 
19N1 

COPY RIG NT 1{{3 BY TONG•{Ol [LFCTRIC INC. E L[CTRON TU{E DIVISION NEw ARK. N[W J[R{[Y. U.S.A. 
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3AF4, 3AF4A 

3AF4 

OUTLINE 

JEDEC 6-2 

.750" ,~ 
MAx 

2.125 
MAX 

I 
I.BTS" 
MAX 

1. 
BASE 7 PIN BUTTON 

JEDEC E7.1 

TUNo•ao~ 
TRIODE 

MINIATURE TYPES 

FOR 

UHF TELEVISION SERVICE 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

BASING DIAGRAM 

JEDEC 7DK 

H 

BOTTOM VIEW 

3AF4.4 

OUTLINE 

JEDEC 5-1 

7so' 
MAX. 

I 
1.75' I 
MAX. T-5 2 

1 
GLASS 

1  ~ I ' I I 

1 
1.50' 
MAX. 

BASE 7 PIN eUTTON 
JEDEC E7.1 

THE 3AF4 AND 3AF4A ARE MEDIUM MU I RIODES IN THE 7 PIN MINIATURE CONSTRUCTION. THEY 
ARE DESIGNED FOR LOCAL OSCILLATOR SERVICE IN TELEVISION RECEIVERS WHICH OPERATE 

IN THE UHF REGION. INTERNAL LEAD INDUCTANCE IS REDUCED BY EMPLOYING DOUBLE CON-

NECTIONS TO THE PLATE AND GRID. ELECTRICALLY. THE 3AF4 IS IDENTICAL TO THE 3A F4A 

AND DIFFERS IN ENVELOPE SIZE. 

DIRECT INTERELECTRODE CAPACITANCES 

WITH EXTERNAL SHIELD #316 CONNECTED TO CATHODE EXCEPT AS NOTED 

GRID TO PLATE 1.9 pf 

GRID TO CATHODE AND HEATER 2,2 pf 

:'LATE TO CATHODE AND HEATER 1.4 pf 

FiEATER TO CATHODE -SEE NOTE BELOW 22 p' 

NOTE: WITH EXTERNAL SHI EID u316 CONNECTED TO PLATE 

HEATER CHARACTERISTICS AND RATINGS 

DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS•239 

AVERAGE CHARACTERISTICS 
HEATER WARM-UP TIME 

LIMITS OF SUPPLIED CURRENT 

3.15 VOLTS 450 mA 
11 SECONDS 

450 * 30 mA 

PEAK HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 50 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 50 VOLTS 

DC COMPONENT 25 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TONG-SOL ELECTRIC INC.. ELECTRON TUBE DIVISION S BLOOMFIELD. NFW JERSEY, U.S.A., NOVEMBEk _~ 1964 PLATE #7G 1B 



3AF4, 3AF4A 

TUNc•so~ 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 

DESIGN MAXIMUM VALUES- SEE EIA STANDARD RS-239 

UHF OSCILLATOR 

PLATE VOLTAGE 

NEGATIVE GRID VOLTAGE 

PLATE DISSIPATION 

GRID CURRENT 

CATHODE CURRENT 

150 

50 

2.5 

2 

24 

VOLTS 

VOLTS 

WATTS 
mA 

mA 

CHARACTERISTICS 

CLASS A I AMPLIFIER 

PLATE VOLTAGE 80 VOLTS 

CATHODE RESISTOR 150 OHMS 

PLATE CURRENT 17.5 mA 

TRANSCONDUCTANCE 6,500 pAAH05 

AMPLIFICATION FACTOR 13.5 

PLATE RESISTANCE APPRO X. 2,100 OHMS 

TYPICAL OPERATION 

AT FREQUENCY OF 1.000 MCJS 

PLATE VOLTAGE 100 VOLTS 

PLATE RESISTOR 220 OHP.^S 

GRID RESISTOR 10,000 OHMS 

PLATE CURRENT 17 mA 

GRID CURRENT APPROX. 750 PA 



3AF4, 3AF4A 

AVERAGE PLATE 
CHARACTERISTICS 
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TONG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELO, NEW JERSEY, U.S.A., NOVEMBER 1, 1964 PLATE W70j9 





TENTATIVE DATA 3AL5 

3' 
4 
MAX  

1 11 
2 

MAX. 
3, 

~ 1 4 
~X 

II I II 

GLASS BULB 

TUNO-=OL 

DOUBLE DIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

3.15 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

68T 

THE 3AL5 COMBINES TWO INDEPENDENT DIODE UNITS IN THE 7 PIN MINIATURE 
CONSTRUCTION. DESIGNED FOR USE IN 600 MA. SERIES NEATER OPERATED 
RECEIVERS, ITS HIGH PERVEANCE PERMITS HIGH EFFICIENCY IN EITHER FM OR 
AM DETECTOR SERVICE. THERMAL CHARACTERISTICS OF THE HEATER ARE 
CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM—UP CYCLE ARE 
MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY 
CONTROLLED. WITH THE EXCEPTION OF HEATER RATINGS, ITS CHARACTERISTICS 
ARE IDENTICAL TO TYPE 6AL5• 

DIRECT INTERELECTRODE CAPACITANCES 

PLATE INPUT: P TO (H}K}IS) EACH UNIT 

COUPLING: iP TO 2P (MAX.) 
CATHODE INPUT: K 70 (P}H}I S) EACH UNIT 

AE%TERNAI SHIELD Nj16 CONNECTED TO PIN N6. 

M ITHOUT 
SHIELD 

2.5 
0.068 

3.0 

RATINGS 
I NTEPPR ETED A[COROING TO DESIGN CENTER ST STEN 

MITH A 
SNIELO 

3.2 
0.026 

3.6 

uµf 
u!J f 
u!1 f 

HEATER VOLTAGE 3.15 VOLTS 

MAXIMUM HEATER—CATHOLDE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 
TOTAL OC AND PEAK ZOO VOLTS 

H EAD CER POSITIVE WITH RESPECT TO CATHODE 100 VOLTS 
TOTAL DC AND PEAK 200 VOlT3 

MAXIMUM PEAK INVERSE VOLTAGE 330 VOLTS 

MAXIMUM AC PLATE VOLTAGE (EACH PLATE) RMS 117 VOLTS 

MAXIMUM STEADY STATE PEAK PLATE CURRENT (EACH PLATE) 5u MA. 

MAXIMUM DC OUTPUT CURRENT (EACH PLATE) J MA. 

MINIMUM TOTAL EFFECTIVE PLATE 
SUPPLY IMPEDANCE (EACH PLATE) j00 OHMS 

HEATER WARM—UP TIME (APPROX.)~ 11.0 SECONDS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HALF—WAVE RECTIFIER 

HEATER VOLTAGE 3.15 
HEATER CURRENT Q,6 

AVERAGE DIODE CURRENT (EACH UNITn AT 10 VOLTS DC 60 

VOLTS 

AMP. 

MA. 

THE RESONANT FREQUENCY OF EACH UNIT OF THE }ALS IS 700 MC. (APPROX.) 

*NEATER WARM-UP TINE IS DEFINED AS THE TIME REQUIRED FOP THE VOLTAGE ACROSS THE HEATER TA RE ACM 
804 OF ITS RATED VOLTAGE AFTE0. APPLYING 4 TIMES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WI TN A RESISTANCE OF VALUE j TIMES THE NOMINAL NEATER OP ER AiING 
RESISTANCE. 

TUNC-BOL ELECTRIC INC. EI ECTRON TUBE DIVISION BLOONFI EL D, NEW JERSEY, U.S.A. SEPTEMBER 1, 1954 PLATE Wj99z 



3A~5 

3AL5 
EACH DIODE UNIT 

Et  a3.15Volts 

50 

P
L
A
T
E
 M
I
L
L
I
A
M
P
E
R
E
S
 

25 

l 

00 
25 50 

PLATE VOLTS DC 

75 100 

i ~~~ ~ --1 
3AL5 ~ ~~~~~~~ j 

EACH DIODE UNIT ~ ~~~~ ~~~~ 

Ef = 3.15Volts ~~~~~~ ~~~~ — 

— -40 RMS Signa Input = 30 Volts ~ —
~ r~ E ■ 

_ - 
— 

~'~ o, r F -~~~~~~~ ~~~~ 

—_ W ~ ~ 
_ 

~ w 
~rn 

~ 
~~—■~■■~■ 

~—~~~~ ~,e9 
ors` 

-30 m 
n h 

~
~

~
 

D
E
V
E
L
O
P
E
D
 
BY
 

0
 

~~"~~ 
,I

~~~ _ 15 

1~ ~ '~'~ Vii= ~1' _ is ili 

~
T
 DC
 I, •~- ~ ~ ~ 

"0 25 50 75 100 125 150 

— RECTIFIED MICROAMPERES 

I I t 
PL ATE (3933 SEP TEM6ER 1~ 1954 TU NG-SOL ELECTRIC INC. ELECTRON TUBE OI VI SION BL OOYFIEL D, NEM JERSEY u. 5. a. 



3AT2 

TUNO•SOL 
OUTLINE DRAWING 

J EDEC 9-100 

3.625~~ 
MAX 

T-9 
GLASS 

BASE 12 PIN BUTTON 
l EDEC E12.70 

DIODE 

SMALL CAP COMPACTRON 

CI-34 

CATHODE TYPE DIODE 
FOR 

USE AS A HIGH VOLTAGE 

HALF-WAVE RECTIFIER 

IN T.V. RECEIVERS 

ANY MOUNTING POSITION 

BASING DIAGRAM 

JEDEC 12 FV E-

H,K, 

H,K, IS P NC 

BOTTOM VIEW 

THE 3AT2 IS A CATHODE TYPE DIODE IN THE T-9, 12 PIN, DOUBLE ENDED COMPACT RON CON-

STRUCTION. IT IS DESIGNED FOR USE AS A HIGH VOLTAGE RECTIFIER IN THE FLY-BACK CIR-

CUITS OF TELEVISION RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

PLATE TO HEATER, CATHODE AND INTERNAL SHIELD Approx. 1.5 pf 

HEATER CHARACTERISTICS AND RATINGS 

DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 3.15 VOLTS 

LIMITS OF APPLIED VOLTAGE 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

FLY-BACK VOLTAGE RECTIFIER 

220 MA 

3.15 ± 0.3 VOLTS 

PEAK INVERSE PLATE VOLTAGE 30,000 VOLTS 

PEAK PLATE CURRENT 88 MA 

DC PLATE CURRENT 1.7 MA 

--) INDICATES A CHANGE 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE OI VISION, BLOOM FI ELO, NEW JERSEY, U.S.A., JULY 1,1964 PLATE #lOC9 
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AVERAGE PLATE 

CHARACTERISTICS 

75 

P
L

A
T

E
 M

IL
LI

A
M

P
E

R
E

S
 

50 

25 

0 
0 100 200 300 400 500 

DC PLATE VOLTS 



3AU6 

TUN6•SOL 

PENTODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

3.15 VOLTS 600140 M A . 

AC Ok DC 

ANY MOUNTING POSITION 

G LASS BULB 

MINIATURE BUTTON 
7 PIN BASE E7-1 

OUTLINE DRAWING 
JEDEC 5-2 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 78K 

THE 3AU6 IS A PENTODE AMPLIFIER WITH SHARP CUT-OFF CONTROL CHARACTERISTICS. USING 

THE 7 PIN MINIATURE CONSTRUCTION. I T IS DESIGNED FOR USE IN 600 MA.SERIES HEATER OP-

ERATED RECEIVERS. WITH HIGH TRANSCONDUCTANCE AND LOW GRID PLATE CAPACITANCE, IT 

IS INTENDED FOR SERVICE AS EITHER AN RF OR AF AMPLIFIER. THERMAL CHARACTERISTICS OF 

THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM-UP 

CYCLE ARE MINI~v11ZED PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CON-

TROLLED. WITH THE EXCEPTION OF HEATER RATINGS, ITS CHARACTERISTICS ARE IDENTICAL 

TO TYPE 6AU6. 

DIRECT INTERELECTRODE CAPACITANCES 

W ITN A 
SNIELD 

M ITHOUT 
SHIELD 

PENTODE CONNECTION: 

GRID TO PLATE: (Gi TO P) MAX. 0.003 0.003 p.` 

INPUT; G1 TO (H}K}Gz}G3&IS) 5.5 5.5 pf 

OUTPUT: P TO (H}K}Gz}G3&IS) 5 5 pf 

TRIODE CONNECTION: 
GRID TO PLATE: G1 TO (P}G2}G3&IS) 

INPUT; ,G1 TO (H}K) 

OUTPUT: (P}6y}G3&IS) TO (H}K) 

A SHIELD Nj 16 CONNECTED TO PIN •1. 

2.6 2.c pf 

3.2 3.2 pf 

8.5 1.2 r 

—' MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

f RIODE C PENTODE 
CONNECTION CONNECTION 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 20C c~  VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 'cYJO~ LOOS VOLTS 
MAXIMUM PLATE VOLTAGE 2~5 3'~ VOLTS 

MAXIMUM GRID #2 SUPPLY VOLTAGE _-- 3~JD VOLTS 

MAXIMUM GRID #2 VOLTAGE -- SEE JS—C4-2 
MAXIMUM GRID #3 VOLTAGE PIN M2 CONNECTED T0: PLATE CATMUDE 

MAXIMUM PLATE DISSIPATION 3.5 3.5 WATTS 

MAXIMUM GRIn a7 DISSIPATION ___ ___ WATTS 

MAXIMUM GRID #2 INPUT:* VOLTS 

FOR GRID #2 VOLTAGES UP TO 165 VOLTS --- J.7S WATT 

FOR GRID #2 VOLTAGES BETWEEN 165 VOLTS 

AND 3.lJ VOLTS * ---- SEE JS—C42 

MAXIMUM POSITIVE DC GRID #1 VOLTAGE ~ ~ VOLTS 

HEATER WARNt—UP TIME (APPROX.) * 11.0 SECONDS 

—+ INDICATES 4 CHANGE, 

TUNG-SOl ELECTRIC INC., ELECTRON TUBE DIVISION. BLOOM FI EL O, NEW JERSEY. U.S.A., AUGUST 1, 1962 PLATE NG 527 



3AU6 

~  TUNG•SOl  

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER — PENTODE CONNECTION 

~~ 

PLATE VOLTAGE ZOO 25O 25O VULTS 

GRID #2 VOLTAGE lOO 125 15O VOLTS 

CATHODE BIAS RESISTOR ).5O LOO E)$ OHMS 

GRID #3 VOLTAGE PIN #2 CONNECTED TO PIN #7 AT SOCKET 
TRANSCONOUCTANCE 3 9O0 4 5~0 5 20O )!MHOS 

PLATE CURREN' S ~.6 10.6 MA. 

GRID #2 CURRENT 2.1 3 4.3 Ma. 
PLATE RESISTANCE (APPROX.) O.5 L.5 L MEGOHMS 

GRID #i VOLTq 6E (APPROX.) 
FOR I b = 10 IJ.A. —4.2 —5.5 —6.5 VOLTS 

CLASS Al AMPLIFIER — TRIODE CONNECTION 

PLATE VOLTAGE 2SO VOLTS 

GRID #2 VOLTAGE PLATE 

CATHODE RESISTCR 33O OHMS 

GRID #3 VOLTAGE PLATE 

TR ANSCONDUCTANCE 4 $OO LLMHOS 

PLATE CURRENT 12.2 MA. 

AMPLIFICATION FACTOR 3( 

CTR~nDE CONNECTION: GRID f2 AND GRID Nj CONNECTED TO PLATE. 

~XEATER WARM-UP TIME IS DEFINED AS THE TINE REQUIRED FOR ENE VOLTAGE ACROSS TXE NEATER TO REACH 
80S OF ITS RATED VOLTAGE AFTER APPLYING 4 TINES RATED NEATEfl VOI TAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WITH A flE51 STANCE OF VALUE j TINES THE NOMINAL HEATER OPERATING 
R ESI STAML E. 

• 
THE DC COh1PON ENT MUST NOT EXCEED 100 VOLTS. 
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PENTODE 

3AU6 
CONNECTION 

Ef =3.15 Volts 
Eb = 250 Volts 
EC3 = 0 Volts 
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TENTATIVE DATA 3Av6 

7" 
8 

MAX. 

2 
I.. 

e 
MAX. 

—_1 

GLASS BULB 

TUN6•SOL 

DOUBLE-DIODE TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

3.15 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 
7 PIN BASE 

7BT 

THE 3AV6, WHICH COMBINES A HIGH—MU TRIODE AND TWO INDEPENDENT DIODE UNITS 
IN THE 7PIN MINIATURE CONSTRUCTION, IS DESIGNED FOR USE IN 600 MA. SERIES 
HEATER OPERATED RECEIVERS. IT PERMITS A SINGLE TUBE TO FUNCTION AS A 
DETECTOR, AVC RECTIFIER, AND AUDIO AMPLIFIER. COUPLING BETWEEN THE DIODE 
AND TRIODE SECTIONS IS MINIMIZED BY THE USE OF INTERNAL SHIELDING. THERMAL 
CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE 
SURGES DURING THE WARM—UP CYCLE ARE MINIMIZED PROVIDED' IT IS USED WITH 
OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. WITH THE EXCEPTION OF HEATER 
RATINGS, ITS CHARACTERISTICS ARE IDENTICAL TO TYPE 6AV6. 

DIRECT INTERELECTRODE CAPACITANCES 

PITH ViTHDUT 
SMIELDA SHIELD 

GRID TO PLATE: (G TO P) 2 2 

INPUT: G TO (N}K) 2.Z 2.2 
OUTPUT: P TO (H}KJ I.2 O.$ 

COUPLING: k2 DIODE PLATE TO GRID (MAX.) 0.04 0.04 

AE %TERN AL SHIELD N316 CONNECTED TO PIM N2. 

RATINGS 
I NTERPRETEO A[CORDI NG TO DESIGN CENTER SY STEM 

HEATER VOLTAGE 

MAXIMUM HEATER- CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 
HEATER POSITIVE WITH RESPECT TO CATHODE 

OC 
TOTAL DC AND PEAK 

MAXIMUM PLATE VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM POSITIVE DC GRID N1 VOLTAGE 

MAXIMUM DIODE CURRENT 
FOR CONTINUOUS OPERATION (EACH UNIT) 

HEATER WARM-UP TIME (APPROX.)x

µµf 
µµf 
µµf 
µµf 

3.15 voLTs 

200 VOLTS 

ZOO VOLTS 

200 VOLTS 

j00 VOLTS 

O.5 WATT 

0 VOLTS 

1 MA. 

Z 1.O SECONDS 

tME AT ER NARK-UP TINE IS DEFINED AS THE TIME REQUIRED FOR THE VOI TAGE ACROSS THE XE AiER TO REACH 

BOS OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED NEATER YOI TAGE TO A CIRCUIT CONSISTING 

OF THE TUBE MEAT ER IN SERIES NI iM A REST STANCE OF Vµ UE 3 TI YES THE NOMINAL NEATER OPERATING 
RESISTANCE. 

CONTINUED ON FOLLONIMG PAGE 

VINDICATES A CXANGE. 
J 

TU NG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BL OONf1El D. NEM JERSEY, U.S.A. SEPTEMBER 1, 195N PLATE N393~ 



3AV6 TENTATIVE DATA 

i  TUN6.80L  ~ 

COXTINUEO FROM PRECFOING PAGE 

TYPICAL OPERATING CONDITIONS AND CIiARACTERISTICS 

CLASS AI AMPLIFIER 

HEATER VOLTAGE 3.15 3.15 VOLTS 

HEATER CURRENT O.6 O.6 AMP. 

PLATE VOLTAGE LOO 25O VOLTS 

GRID #1 VOLTAGE —j —2 VOLTS 

PLATE RESISTANCE 8O OOO 62 5OO OHMS 

AMPLIFICATION FACTOR jOO ZOO 
TRA NSCONDUCTANCE j 25O j GOO (LMHOS 

PLATE CURRENT O.5 1.2 MA. 

AVERAGE DIODE CURRENT 
AT 10 VOLTS OC (EACH UNIT) 2.O 2.O MA. 

RESISTANCE COUPLED AMPLIFIER 

TRIODE UNIT 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE SUPPLY VOLTAGE 

CONTROL GRID VOLTAGE 

PLATE. LOAD RESISTOR 

CONTROL GRID RESISTOR 

INPUT CONDENSER 

OUTPUT CONDENSER 

GRIO RESISTOR OF FOLLOWING STAGE 

SIGNAL SOURCE IMPEDANCE (MA%.) 

DISTORTION 

OUTPUT VOLTAGE 

VOLTAGE GAIN AT 400 CPS 

3.15 3.15 voLTs 
O.6 O.6 AMP. 

y0 250 voLTs 
O O VOLTS 

220 OOO 470 OOO OHMS 
10.0 10.0 ME GOHMs 

0.01 0.01 µf 
0.01 0.01 µf 

470 000 u70 000 OHMS 
1 OOO 1 OOO OHMS 

5 5 PERCENT 

5.5 30 voLTs 
42 63 

C9

INPUT 

R91 TCk 
Rk

oxTa 

NOTE: COUPLING CAPACITORS C 

AND G SHOULD BE SE 
B 

L ECT EIt TO GIVE DESIRED 
FREQUENCY REST ONSE. R N

SM OU lO BF ADEQUATELY 

BY-PASSED BI CAPACITOR 

~k' 

PI ATE R39)7 SEPTEMBER 1~ 1954 TUNG-SOL ELECTRIC INC. EL ELTRON TUBE DIVISION BLOONfI EI D, NETT UER SET, U.S.A. 



3AV6 
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3Av6 
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3AW3 

TUNG•SGL 

DIODE 

1.188' 
MAX 

T-9 

CAP 

C7-3 

i 
3.000" 

2.625" 

3.563' 
MAX 

1.281" 
MAX 

GLASS BULB 

INTERN tD1ATE SHELL ~--

6 PIN OCTAL 86-8 

OR 

S H00.i INTERMEDIATE SHELL 

6 PIN OCTAL 

WITH BARRIERS PA-AO 

HEATER 

3.15 VOLTS 0.22 AMP. 

ANY MOUNTING POSITION 

IC 

IC 

ICS SIC 

BOTTOM VIEW 

BASING DIAGRAM 
J EDEC REL 

H,K 

THE 3AW3 IS A CATHODE TYPE DIODE DESIGNED FOR USE AS A HIGH VOLTAGE, 
HALF—'NAVE RECTIFIER OF THE HIGH—VOLTAGE PULSES PRODUCED IN THE SCANNING 
SECTIONS OF TELEVISION RECEIVERS. ELECTRICALLY IT IS SIMILAR TO THE 3A3. 
BUT IT IS SHORTER IN LENGTH. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT E%TERNAL SHIELD. 

PLATE TO HEATER CATHODE h INTERNAL SHIELD (APPROX.J 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

FLY BACK VOLTAGE RECTIFIERS

HEATER VOLTAGE A

MAXIMUM INVERSE PLATE VOLTAGE 

MAXIMUM PEAK PLATE CURRENT 

MAXIMUM AVERAGE PLATE CURRENT 

MAXIMUM VOLTAGE PULSE DURATION 

1.5 

3.15 voLTs 
30,000 voLTs 

HB MA. 

1.7 MA. 

10 µsec. 

ATHE HEATER VD ITAGE SHOULD NEVER FALL BELUW 2.65 VOLTS NOR RISE ABOVE j-65 VOLTS. 

BFOR OPERATION IN A 525- LINE, j0-FRAME SYSTEM AS DESCRIBED IN "ST AN DAROS OF GOOD ENGIN EERING 
PRACTICE FOR TE LEYI SI ON BROADCAST STATIONS: FEDERAL COMMUNICATIONS COMMISSION", THE DUTY CTC IE 

OF THE VOLTAGE PULSE MUST NOT EXCEED 154 OF ONE SCANNING CYCLE. 

~ 1NDICAT ES A CMAN GE. 

CONTINUED ON FO LIOWING PAGE 

UN ,-SOL ELEC7ftIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A. OCTOBER 1, 1962 PLATE 



3AW3 

3AW3 

Ef = 3.15 Volts 
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38A6 

GRID TO PLATE: G1 TO P (MAX.) 0.0035 
INPUT: G1 TO (H}K}G2}G j41 S) 5.5 
OUTPUT: P TO (H}K}GZ}G }~ISJ 5.5 

AEXTERNAL SMI ELO 1j16 CONXELTEO TO PIN i7• 

-; RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SY STEN 

TUNO•SOL 

PENTODE 
MINIATURE TYPE 

750, 
MAX COATED UNIPOTENTIAL CATHODE 

I: 7$,~ 
MA% 

HEATER 

.. 3.15 VOLTS 600140 MA. 
2.125 AC OR DC MA

I 

X 

II I II 

1 

ANY MOUNTING POSITION 
i 

GLASS BULB 

MI4I ATU RE P.0 TTON 
7 PIN BASE E7-1 

OUTLINE DRAWING 
J EDEC 5-2 

BOTTOM VIEW 

E ASIN6 OI AG RAM 

J EDEC 7PK ~-

THE 38A6 IS A REMOTE CUT—UFF PENTODE USING THE 7 PIN MINIATURE CONSTRUC—
TION. IT IS DESIGNED FOR SERVICE AS A HIGH—GAIN FREQUENCY OR INTER—
MEDIATE—FREQUENCY AMPLIFIER IN 600 MA. SERIES HEATER OPERATED TELEVISION 
RECEIVERS. THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH 
THAT HEATER VOLTAGE SURGES DURING THE WARM—UP CYCLE ARE MINIMIZED PRO—
VIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. WITH 
THE EXCEPTION OF NEATER RATINGS, ITS CHARACTERISTICS ARE IDENTICAL TO 
THE 6BA6. 

DIRECT INTERELECTRODE CAPACITANCES 
MITH SHI ELDA MI TROUT SHIELD 

0.0035 pf 

5.5 pf 
5 pf 

MAXIMUM PEAK HEATER- CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE `ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 2OOC VOLTS 

MAXIMUM PLATE VOLTAGE 33O VOLTS 

MAXIMUM GRID #2 SUPPLY VOLTAGE 330 VOLTS 

MAXIMUM GRID #2 VOLTAGE SEE J5-CM 

MAXIMUM GRID #3 VOLTAGE PIN N2 CONNECTED TO PIN MT AT SOCKET 

MAXIMUM POSITIVE DC GRID #1 VOLTAGE O VOLTS 

MAXIMUM NEGATIVE DC GRID #1 VOLTAGE 55 VOLTS 

MAXIMUM PLATE DISS-IPATION 3.4 WATTS 

MAXIMUM GRID #2 DISSIPATION: 

FOR VOLTAGES UP TO 165 VOLTS O.7 WATT 

FOR VOLTAGES BETWEEN 165 & S50 VOLTS $EE J5-CM 

CTNE OC COMPONENT MUST NOT E%LEED 100 VOLTS. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

PLATE VOLTAGE 

GRID #3 VOLTAGE 

GRID #2 VOLTAGE 
CATHODE BIAS RESISTOR 

P LATE. RESISTA NCE (APPROX.) 

TRANSCONDUCTANCE 
PLATE CURRENT 

GR LD #2 CURRENT 
GRID #1 VOLTAGE (APPROX.) FOR Gm

~INOICA TES A CHANGE. 

= qp µMHOS 

100 250 VOLTS 
O O VOLTS 

100 100 VOLTS 
68 ~68 OHMS 

0.25 L.O MEGOHM 

4 300 4 400 uMHos 
10.8 11 MA. 

4.4 4.2 MA. 

—2O -2O VOLTS 

TONG-SOL ELECTRIC INC• EL ECTROR TUBE DIVISION BL OONFI EL D, NEW JERSEY, U. S. A+ MARCH 1. 1962 PLATE 86400 



3BA6 

3BA6 
PENTODE CONNECTION 

Ef = 3.15 Volts 
ECz = 100 Volts 
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3BA6 
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3BA6 
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3BC5 

~►. 

750" 
MAX' 

I 
1.875' 
MAX 

2.125" 
MAX 

(1 1 11  

GLASS BULB 

N INIATURE BUTTON 
7 PIN BASE E1-1 

OUTLINE DRAWING 

J EDEC 5-2 

TUNG•SOL 

PENTODE 
MINIATURE TYPE 

%GATED UNIPOTENTIAL CATHODE 

HIGH FREQUENCY INTERMEDIATE 

AND RF AMPLIFIER 

ANY MOUNTING POSITION 

BOTTOM VIEW 

BASING DIAGRAM 
BASING DIAGRAM 

J EDEC 78D 

THE 3BC5 IS A HIGH TRANSCONDUCTANCE PENTODE VOLTAGE AMPLIFIER IN THE 7 PIN MINIA-

TURE CONSTRUCTION. IT IS DESIGNED FOR USE IN 600 MA. SERIES HEATER OPERATED RECEIV-

ERS. 1T IS USEFUL AS AN RF AMPLIFIER UP TO ABOUT 400 MC. AND AS A HIGH-FREQUENCY IN-

TERMEDIATE AMPLIFIER. THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH 

THAT HEATER VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE MINIMIZED PROVIDED IT IS 
USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 

PENTODE CONNECTION: 

GRID TO PLATE: (Gi TO P) MAX. 

INPUT: G1 TO (H+K+G2+G3 do I.S.) 

OUTPUT: P TO (H+K+G2+G 16 I.S.) 

TRIODE CONN ECTION:(G2 TI ED To PLAT EI 

GRID TO PLATE: G1 TO (P+G2) 

INPUT: G1 TO (H+K+G3 6 I.S.) 

OUTPUT: (P+G 2) TO (H+K+G3 & I.S.) 

A 
EXTERNAL SHIELD •316 CONNECTED TO PIN W7. 

MITH 

SH 1 ELD 
A 

M ITHOUT 

SHIELD 

0.020 0.030 pf 

6.6 6.5 pf 

3.1 1.8 pf 

2.5 2.5 Pf 

4.0 3.9 pf 

u.3 3.0 pf 

HEATER CHARACTERISTICS AND RATINGS 

DESIGN MA%IMUM VALUES — SEE EIA STANDARD R$-2j9 

AVERAGE CHARACTERISTICS j.15 VOLTS 000 MA. 

HEATER WARM-UP TIME* IZ SECONDS 

HEATER SUPPLY LIMITS: 

CURRENT OPERATION 6OO f 4O MA. 

MAXIMUM HEATER—CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 2OO VOLT 

HEATER POSITIVE WITH RESPECT TO CATHODE 2OOB VOLT=. 

B 
DC COMPONENT NUST NOT EXCEED 100 VOLTS. 

-VINDICATES A CMANG E. 

L ONiINUEO ON FOLLOWING PAGE 

~ J 

TUNG—SOL ELECTRIC INC., ELECTRON TUBE DIVIGION r BLOONFIEID r NEW JERGE7r U.S.A. NOVEMBER 1. 1962 PLATE W6559 



3BC5 

TUNc•so~ 
CONTINUED FROM PRECEDING PAGE 

~ MAXIMUM RATINGS 
DESIGN MAXIMUM yA LU ES - SEE EIA STANDARD RS-2j9 

PLATE VOLTAGE 

GRID #2 VOLTAGE 

GRID #2 SUPPLY VOLTAGE 

PLATE DISSIPATION 

GRID #1 VOLTAGE 

(POSITIVE BIAS VALUE) 

GRID #2 DISSIPATION 

FOR VOLTAGES UP TO 165 V. 

FOR VOLTAGES BETWEEN 165 & 330 V, 

TRIODE C PENTODE 

330 330 voLTs 
PLATE SEE RATING CHART 

PLATE 33O VOLTS 

2.9~ 2.3 wnrrs 

O O VOLT 

—.TYPICAL OPERATING CHARACTERISTICS 
CLASS AI AMPLIFIER 

0,55 WATTS 

SEE RATING CHART 

PLATE VOLTAGE 

GRID #2 VOLTAGE 

CATHODE RESISTOR 

TRIODE C

25O 1$O 

$2O 33O 

ZOO 

1OO 
ISO 

PENTODE 

125 

125 
ZOO 

25O 
15O 
1$O 

VOLTS 

VOLTS 

OHMS 

TR ANSCO NDUCTANCE 4400 6000 4900 6100 5700 µMHOS 
PLATE RESISTANCE 
(APPROXIMATELY) O.00`J- 0.006 O.6 O.5 O.$ MEGOHM 

AMPLIFICATION FACTOR. 40 42 --- --- ---

PLATE CURRENT 6.O $.O 4.7 $.O 7.5 MA. 

GRID #2 CURRENT --- --- 1.4 2.4 2.1 MA. 

GRID #i VOLTAGE (APPROX.) 

FOR Ib = 10 /1. A. —rj —6 —8 VOLTS 

C 
G2 TIED TO PLATE. 

-~ INDI CATES A CHANGE. 

HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 
80% OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE j TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 



36C5 

36C5 
PEN iODE CONNECTION 

Et = 3.15 Volts 
Eb = 250 Volts 

//
-4 -3 -2 

GRID #1 VOLTS 

15 
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IC ~ 
W 
d 
f 
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J 
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W 
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5 ~ 
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OG

3BC5 
PENTODE CONNECTION 

Ef ='3.15 Volts 
Eb = 250 Volts 

ti
 3 

~' 

-4 -3 -2 
GRID #I VOLTS 

4 

0~ 

GR
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#
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3BC5 
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3BC5 
PENTODE CONNECTION 

Ef = 3.15 Volts 
E~z 150 Volts 

  Ib 

  ~Cz 
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3BC5 
PENTODE CONNECTION 

Ef = 3.15 Volts 
EC1 = 0 Volts 

E~Z = 150 
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3BC5 

3BC5 
PENTODE CONNECTION 

Ef = "5.15 Volts 
Eb = 250 Volts 

7500 
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TENTATIVE DATA 3BE6 

TUN6•SOL 

HEPTODE 

MINIATURE TYPE 

J 
1 

3" 
I~ 4 

MAX 

I B 

T-5 ~ MAx. 
p 

2 
I.. 

8 
~ MAX 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

3.15 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

'J PIN BASE 

1cx 

THE 3BE6, A PENTAGRID CONVERTER USING THE 7 PIN MINIATURE CONSTRUCTION, 
IS DESIGNED FOR USE IN 600 MA. SERIES HEATER OPERATED SUPERHETERODYNE 
RECEIVERS. IT IS INTENDED FOR SERVICE AS A COMBINED OSCILLATOR AND MIXER. 
THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER 
VOLTAGE SURGES DURING THE WARPh-UP CYCLE ARE MINIMIZED PROVIDED IT IS USED 
WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. WITH THE EXCEPTION OF 
HEATER RATINGS, ITS CHARACTERISTICS ARE IDENTICAL TO TYPE 68E6. 

DIRECT INTERELECTRODE CAPACITANCES 

wlrn 
SHIELDA

MIXER GRID TO PLATE: (G3 TO P) MqX. 0,25 

MIXER GRID TO OSCILLATOR GRID: (G3 TO G1) MAX.O.15 

RF INPUT: G3 TO (H} K}G1}G2&4}GS} P) 7.O 
OSCILLATOR INPUT: G1 TO (H}K}G2&4}G}}GS}P) 5.5 
MIXER OUTPUT: P TO (H}K}G1}G2&4"}G3}GS) 13 
OSCILLATOR GRID TO CATHODE: (G1 TO K}GS) 3,0 

OSCILLATOR OUTPUT: K TO (HH-G264}G3}P) 2O 
OSCILLATOR GRID TO PLATE: (G1 TO P) MAX. 0.05 

AEXTERN AL SHIELD aFj 16 CONNECTED TO PIM W2. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE 

MAXIMUM HEATER—CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 
TOTAL DC AND PEAK 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRIDS #2 AND #4 VOLTAGE 

MAXIMUM GRIDS #2 AND #4 SUPPLY VOLTAGE 

MAXIMUM NEGATIVE DC GRID #3 VOLTAGE 

MAXIMUM POSITIVE DC GRID #3 VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM GR LOS #2 AND #4 DISSIPATION 

MAXIMUM CATHODE CURRENT 

HEATER WARM—UP TIME (APPROX.)*

wlTxouT 
SHIELD 

0.30 µµf 
0.15 µµf 
7.0 µµf 
5.5 µµf 
8.0 µµf 
3,0 µµf 
15 µµf 

0.1 µµf 

3,15 voLTs 

ZOO VOLTS 

LOO VOLTS 
2OO VOLTS 

300 voLTs 
l0O VOLTS 

300 voLTs 
—50 voLTs 
O VOLTS 

1.O WATT 

1.O WATT 

14 MA. 

11.0 SECONDS 

*HEATER WARM—UP TINE IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 
80'i OF ITS RATED YOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CON515T1 NG 
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE j TIMES TXE NOMINAL HEATER OPERATING 
RESISTANCE. 

CONTINUED ON FOLLOWING PAGE 

~1 NOIGATES A CHANGE. 

TU NCi~GOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOONFIEL D, MEW JERSEY. U.S.A. SEPTEMBER 1, 1954 PLATE #j940 



38E6 

i  TUN6•SOl 

CONTINUED FROM PRECEDING PAGE 

TENTATIVE DATA 

TYPICAL OPERATING CONDITIONS AND CiiARACTERISTICS 

CONVERTER SERVICE - SEPARATE EXCITATiON B

HEATER VOLTAGE 3.15 3.15 VOLTS 

HEATER CURRENT O,( 0,( AMA. 

PLATE VOLTAGE ZOO 25O VOLTS 

GRID #3 VOLTAGE -1.5 -1.5 VOLTS 

GRIDS #2 AND #4 VOLTAGE ZOO ZOO VOLTS 

GRID #1 VOLTAGE (OSCILLATOR GRID) RMS lO lO VOLTS 

GRID #i RESISTANCE (OSCILLATOR GRID) 2O OOO 2O OOO OHMS 

PLATE RESISTANCE (APPROX.) O.4 1.O ME GOHMS 

GRID #1 CURRENT (OSCILLATOR GR Yp) O.5 O.5 MA. 

CONVERSION TRANSCONDUCTA NCE 455 475 (.lMHOS 

PLATE CURRENT 2.6 2.9 MA. 

GRIDS #2 AND #4 CURRENT 7,O 6.$ MA. 

CATHODE CURRENT lO.l 10,2 MA. 

GR I'D #3 VOLTAGE FOR GC = 10 I.IMHOS (APPROX.) -3O -3O VOLTS 

GRID #5 VOLTAGE FOR GC = 100 I1MH09 (APPROX.) -C7 -E) VOLTS 

BCX ARACTERI STI CS SXO WN ARE OBTAINED IN THE STANDARD RMA CONVERSION CONDUCTANCE TEST SEi WHICH 
USE$ SEPARATE E%CITATION. THE CHARACTERISTICS UNDER iXE SE CONDITIONS CORRESPOND VERY CLOSELY 
WITX TXO SE OBTAINED IN A SELF-E%CITED OSf,ILL ATORY CIRCUIT OP ER ATIN6 WITX ZERO BIAS. 

OSCILLATOR CHARACTERISTICS 
NOT OSCILLATING 

GRID #3 VOLTAGE O VOLTS 

GRID #1 VOLTAGE (OSCILLATOR GRID) O VOLTS 

GRIDS #2 AND #4 CONNECTED TO PLATE ZOO VOLTS 

TRANSCONDUCTANCE BETWEEN GRID #1 
AND GRIDS #2 AND #4 CONNECTED TO PLATE ~ 25O IIMHOS 

AMPLIFICATION FACTOR BETWEEN GRID #1 
AND GRIDS #2 AND #4 CONNECTED TO PLATE 2O 

CATHODE CURRENT 25 MA. 

GRID #1 VOLTAGE (APPRO%.) FOR Ib = 10 (J.A —11 VOLTS 

PLATE Wj9v1 SEP TEYBER 1, 1954 TUNG-$OL EL ECTflIC INC. ELECTRON TUBE DIVISION BLOO YFI EL D. NEW JERSEY. U. S. A, 



3BE6 

3BE6 

Ef = 3.15 Volts 
Eb = 250 Volts 
EEz & EC4 = 100 Volts 
Rg1 = 20000 Ohms 

Oscillator Voltage 
Adjusted to give 
Grid #1 Current 

of 0.5 Ma. 
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SELF—E%CITATION 

Ef
Eb 
ECZ & 

Ec3
Rg1

P =Percentage 
Ek 

Ek =Voltage 
Oscillator— 
Section 
Ground 

Eg =Oscillator 
between 
Grid. 
gc

36E6 

3.15 Volts 
— 250 Volts 

EC4 = ZOG VOItS 

= —1 Volt 
= 20000 Ohms 

Ratio of 
to Ek +Eg where 

across 
coil 

between 
& Cathode. 

Voltage 
Cathode and 

~~ 
for values of Ek 

for values percentP 

o~ 
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38E6 
SELF- EXCITATION 

Et = 3.15 Volts  
Eb = 250 Volts 
EcZ & EC4 = 100 Volts  
Ec} = 0 Volts 
R = 20000 Ohms 
191 = 0.5 Ma. 

Conversion Gain = 
IF Output Volts 

RF Input Volts to G3

_ 

0 1 0 2 0 3 0.4 

RESONANT LOAD IMPEDANCE - MEGOHMS 

Recommended Min. 
Ic1 = 0.16 Ma. 
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Grid 
Adjustment 

38E6 
SEPARATE EXCITATION 

Et = 3.15 Volts 
Eb = 250 Volts 
EcZ ~ n = 100 Volts 
EC3 = -1.5 Volts 
Rgi = 20000 Ohms 

#1 Current Varied 
of Oscillator 
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3BN4A 

TUNG•SOL  ~ 

TRIODE 
.750" 

"'— MAX 

2.125° 
MqX 

GL Ass auLe 
MINIATURE BUTTON 

1 PIN BASE EI-1 
OUTLINE DRAWING 

J EDEC 5-~ 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATFP 

3.0 VOLTS 450130 MA.A

AC OR DC 

A 

ANY MOUNTING POSITION 

D ESING MA%IMUM RATING SYSTEM. 

aLTTOM VIEVr' 

d ASING DIAGRAe. 

J EDEC lEG 

THE 38N4A IS A MINIATURE MEDIUM-MU TRIODE DESIGNED FOR USE AS A RADIO-FREQUENCY AM-

PLIFIER IN VHF TELEVISION TUNERS. THERMAL CHARACTERISTICS OF THE HEATER ARE CON-

TROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE MINIMIZED 

PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. 

GRID TO PLATE 

I NpUT 

ouTpuT 
HEATER TO CATHODE 

DIRECT INTERELECTRODE CAPACITANCES 
WITH EXTERNAL SHIELD #316 

RATINGS 

DESIGN CENTER VALUES - SEE EIA STANDARD RS-2j9 

1.2 
3.2 
1.4 
L.H 

pf 
pf 
pf 
pf 

i.AAXIMUM PLATE VOLTAGE 275 VOLTS 

MAXIMUM DC GkID VOLTAGE O VOLTS 

MAXIMUM PLATE DISSIPATION Z.Z WATTS 

MAXIMUM'OC CATHODE CURRENT ZZ MA. 

MAXIMUM HEATER—CATHODE VOLTAGE 

HEATER ►OS ITIVE WITH RESPECT TO CATHODE LOO VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE ZOO VOLTS 

MAXIMUM 'GRID ~C IRCUIT RESISTANCE O.5 ME60HMS 

HEATER WA R~M—UP TIME* 11 SECONDS 

SHE ATER WARM-UP TIME IS DEFINED AS THE TIME RE OUIRED FOR THE YOL TALE ACR O55 THE HEATER TC KEACn 
804 OF ITS RATED VOLTAGE AFTER APPLYING 4 TINES RATED NEATER VOLTAGE TO A CIRCUIT LONSISi ING 
OF THE TUBE HEATER IN SERIES WI TM A RE SIST ARCE OF YALUE j TIMES THE NOMINAL NEATER OP ER ATIxG 
RESISTANCE. 

O ESIGN-NA%INUN RATINGS ARE THE LIMITING VALUES EXPRESSED WITH RESPECT TO 'BOGIE TUBES AT wMICn 

S ATI SFACT ORT TUBE LIFE CAN BE EXPECTED TO OCCUR. TO OBFAIM SATISFACTORY CIRCUIT PERFORMANCE. 

THEREFORE, THE EQUIPMENT DESIGNER MUST ESTABLISH THE CIRCUIT DESIGN SO THAT NO DESIGN-MAXIMUM 

VALUE IS E%CEEDED WITH A BOGIE TUBE UNDER THE WORST PROBABLE OPERATING COXDITION;S WITH 
RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, EOUIPMENT CONTROL ADJUST-. 
MENT, LOAD VARIATION, AN9 ENVIRONMENTAL CONDITIONS. 

CONTINUED OM FOLLOWING PAGE 

T UN G-SOl ELECTRIC INC. ELECTRON TUBE OIVI SION BLOONFIEL D. NEW JER 9E Y, U.S.A. JULY 1, 1962 PLATc xAFOµ 



38N4A 

tuNo•sot 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIES 

PLATE VOLTAGE 1jO VOLTS 

CATHODE—BIAS RESISTOR 22O OHMS 

AMPLIFICATION FACTOR 43 

PLATE RESISTANCE (APPROX.) ~ 4OO OHMS 

T "n AN SCONDUCT ANCE ~' UOG µMHOS 

PLATE CURRENT 9.O MA. 

GRID VOLTAGE ~APi'RO X.) 

Ib = 100 µAMPS. —6 VOLTS 



3BN6 

TUNG•SOL 

PENTODE 

MINIATURE TYPE 

3' 

~MAX~

II I II 

23~~ 8 
Max 

2~ 
MAX. 

GLASS BULR 

MINIATURE BUTTON 

7 PIN BASE E7-1 

OUTLINE DRAWING 

J EDEC 5-9 

COATED UNIPOTENTIAL CATHODE 

GATED—BEAM DISCRIMINATOR 

FOR FM AND INTERCARRIER 

TELEVISION RECEIVERS 

ANY MOUNTING POSITION 
P 

BOTTOM VIEW 

BASING OIAGflAM 

J EDEC 7DF 

THE 3BN6 IS A GATED—BEAM DISCRIMINATOR TUBE USING THE 7 PIN MINIATURE 
CONSTRUCTION. IT IS DESIGNED TO PERFORM THE COMBINED OPERATION OF DE—
TECTOR AND AUDIO—VOLTAGE AMPLIFIER IN 600 MA. SERIES HEATER OPERATED 
TELEVISION RECEIVERS. A UNIQUE DESIGN, MAKING USE OF THE ELECTROSTATIC 
BEAM DEFLECTION PRINCIPLE, RESULTS IN VERY EFFICIENT LIMITING AS WELL AS 
PROVIDING FOR FM DETECTION AND AMPLIFICATION. THERMAL CHARACTERISTICS OF 
THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE 
WARM—UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH 
ARE SIMILARLY CONTROLLED. WITH THE EXCEPTION OF HEATER RATINGS, ITS 
CHARACTERISTICS ARE IDENTICAL TO THE 66N6. 

GRID #1 TO ALL 

GRID #3 TO ALL 

GRID #1 TO GRID 

DIRECT INTERELECTRODE CAPACITANCES 
WI TROUT E%TERNAL SHIELD 

#3 (MAX.) 

4.2 
3.3 

0.004 

NEATER CHARACTERISTICS AND RATINGS 
DESIGN NAXINUN VALUES - SEE EIA STANDARD RS-2j9 

pf 
pf 
pf 

AVERAGE CHARACTERISTICS 3.15 VOLTS GOO MA. 

HEATER SUPPLY LIMITS: 

CURRENT OPERATION 600+_oO MA. 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC ZOO VOLTS 

TOTAL OC AND PEAK 2QQ VOLTS 

HEATER WARM- UP TIME (APPROX.)* 1)_ SECONDS 

xNE#TER NARN-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE NEATER TO pEACN 
BOA OF ITS RATED YOLTA GE AFTER APPLYING 4 TIMES RATED NEATEp VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE NEATER IN SERIES WITN A RESISTANCE OF VALUE j TINES THE NOMINAL NEATER OPERATING 
RESISTANCE. 

CONTINUED ON FOLLOWING PAGE 

~ J 
TONG-SOL ELECTRIC INC.. ELECTRON TUBE DIVISION, BLOOMfIELD, NEW JERSEY, U.S.A., SEPTEMBER 1. 1961 PLATE W6246 



38N6 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS ~ 
DESIGN MA%IMUM VALUES — SEE EIA STANDARD RS-2a9 

PLATE SUPPLY VOLTAGE jjQ VOLTS 

G RID VOLTAGE ilO VOLTS 
PEAK POSITIVE LIMITER-GRID VOLTAGE 6Q VOLTS 

DC CATHODE CURRENT ij MA. 

TYPICAL OPERATING CHARACTERISTICS 

LIMITER-DISCRIMINATOR SERVICE 

INPUT-SIGNAL CENTER FREQUENCY 

FREQUENCY DEVIATION 

lO.] 
f]~ 

lO,] 
t]5 

4.5 

t2j 
MEGACYCLES 

KCYC LES 

PLATE- SUPPLY VOLTAGE S5 2$S 2]0 VOLTS 

PLATE VOLTAGE 63 122 121 VOLTS 

ACCELERATOR VOLTAGE 55 100 100 VOLTS 
CATHODE- BIAS RESISTOR 20Q-400 2QQ- 400 20o-4Q0 OHMS 

(VARIABLE) 'A

PLATE LOAD RESISTOR $SOOO 330000 330000 OHMS 
PLATE LINEARITY RESISTOR 4]O 150Q 1000 OHMS 

INTEGRATING CAPACITOR O.QQ2 0.001 0.001 µf 
COUPLING CAPACITOR 0.25 0.01 0.25 µf 

MINIMUM SIGNAL VOLTAGE FOR 

LIMITING ACTION, RMS 
B 

1.25 1,25 1.25 VOLTS 

DC PLATE CURRENT 0.25 O.4J 0.44 MA. 

ACCELERATOR CURRENT 4.1 9.$ lO MA. 

INPUT SIGNAL LEVEL FOR 

AM REJECTION ADJUSTMENTp' 1.25 2.O 2.O VOLTS 

AM REJECTION AT Esi q= 2.OV., RMS jl 20 25 DECIBELS 

AM REJECTION AT Esig=}.OV„ RMS jQ 29 _30 DECIBELS 

TOTAL HARMONIC DISTORTION 2.O 1.6 1.$ PERCENT 

PEAK AUDIO OUTPUT VOLTAGE 6.O 16.6 16.8 VOLTS 

- TNE CATHODE RESISTOR SHOULD BE ADJUSTED FOR MAXIMUM AM REJECTION IN THE OUTPUT OF LIMITER—
DISCRIMINATOR STAGE AT THE SPECIFIED SIGNAL LEVEL. AM REJECTION IS MEASURED NI TH AN APPLIED 
SIGNAL CONTAINING j0-PERCENT AMPLITUDE MODULATION AND 30-PERCENT FREQUENCY MODULATION. 

BAT SIGNAL LEVELS A80VE SPELI FI EO VALUE. LIMITING IS WITNIN t2 DECIBELS. 

A DEOVATE SHIELDING BETWEEN COMPONENTS OF THE II MITER GRND AND THE QUAD RATURE GRID MUST BE USED 
TO INSURE PROPER PHASING OF TNE VOLTAGE DEVELOPED ON THE OU ADRATURE GRID. 

STANDARD DE-EM PNAS EIS REQUIREMENTS FOR FM ARE INCLUDED. 

THE 0 OF TNE QUADRATU RE GRID CIRCUIT SMO ULD BE NIGH EN OU GN TO DEV EIOP A MINIMUM OF 4V0 LTS IRNSI 
SIGNAL NI TN 2 VOLTS IRN S1 OF TNE CENTER-FREOU EN CT 31GNA! APPLIED TO THE LIMITER GRID. IT IS 
R ELONN EN DED TNAT TNE COIL BE SHUNTED BY A MINIMUM OF 10 Mµ f. THE CAPACITANCE MAT BE COMPOSED OF 
TUBE INPUT CAPALI TANLE, STRAY CAPACITANCE, AND DISTRIBUTED CAPACITANCE. AS WELL AS PNYSILAI 
L APACI TANC E. 

-► INDI CATES A CHANGE. 
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3BU8 

.875° 
MAX 

T 

2.375' 
MAX. 

2.625' 
MAX. 

  t 

GLASS BULB 

SMALL BUTTON 

9 PIN BASE E9-1 

OUTLINE DRAWING 

J EDEC 6-3 

TUNc•so~ 

TWIN PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

3.15 VOLTS 600 t y0 MA. 

AC OR DC 

ANY MOUNTING POSITION 
IS 

K IGy 

BOTTOM VIEW 

BASING DIAGRAM 

J EDEC 9FG 

THE 3BU8 IS A MINIATURE MULTISECTION TUBE WHICH INCORPORATES SEPARATE 
PLATES AND NUMBER 3 GRIDS FOR THE TWO SECTIONS TOGETHER WITH A COMMON 
SCREEN, NUMBER 1 GRID, AND CATHODE. THE TUBE IS INTENDED FOR USE AS A 
CONIBINEb SYNC—AGC TUBE IN TELEVISION RECEIVERS. IN THIS SERVICE, WHEN 
USEG IN CONJUNCTION WITH SUITABLE CIRCUITRY, ONE SECTION OF THE 3BU8 
FUNCTIONS AS SYNC SEPARATOR AND SYNC CLIPPER, WHILE THE OTHER SECTION IS 
USED TO GENERATE THE AUTOMATIC—GAIN—CONTROL VOLTAGE. IN ADDITION, BY 
UTILIZING THE COMMON, kl GRID, NOISE PULSES CAN BE SUPPRESSED FROM BOTH 
SYNCHRONIZING AND AUTOMATIC—GAIN—CONTROL CIRCUITS. THERMAL CHARACTER—
ISTICS•OF THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES 
DURING THE WARM—UP CYCLE ARE MINIifIZED PROVIDED IT IS USED WITH OTHER 
TYPES WHICH ARE SIMILARLY CONTROLLED. EXCEPT FOR HEATER RATINGS THE 3BU8 

IS IDENTICAL TO THE GRUB. 

DIRECT INTERELECTRDDE CAPACITANCES —
WITMOUT ExTERN AL SHIELU 

GRID #3 TO PLATE,(EACH SECTION) 

GRID #1 TO ALL 

GRID #3 TO ALL (EACH SECTION) 

SLATE TO ALL (EACH SECTION) 

GRID #3 (SECTION 1J TO 

GRID #3 (SECTION Z) MAX. 

A PPROX. 

RATINGS 
~ DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-2j9 

1.9 Pf 
6.0 Pf 
3.6 P: 
3.0 Pf 

0.015 pf 

MAXIMUM PLATE VOLTAGE (EACH SECTION) 3D0 VOLTS 

MAXIMUM SCREEN VOLTAGE ISO VOLTS 

MAXIMUM POSITIVE DC GR 10 #3 VOLTAGE (EACH SECTION) 3,O VOLTS 

MAXIMUM NEGATIVE DC GRID #3 VOLTAGE (EACH SECTION) 5O VOLTS 

MAXIMUM PEAK POSITIVE GRID #3 VOLTAGE (EACH SECTION) 50 VOLTS 

MAXIMUM NEGATIVE OC GRID #1 VOLTAGE 50 VOLTS 

MAXIMUM PLATE DISSIPATION (EACH SECTION) 1,1 WATTS 

MAXIMUM SCREEN DISSIPATION 0.75 WATTS 

MAXIMUM DC CATHODE CURRENT IZ MA. 

CONTI NUEO ON FOLLOWING PAGE 

—'~ INDICATES A CHANGE. 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. APRIL 1, 196j PLATE ni,5y5 



3BU8 

TUNG•SGL 

CONTINUED FROM PRECEDING PAGE 

RATINGS — coNT'D 
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-2j9 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT ].00 Vq,LTS 
TOTAL DC AND PEAK 2OO VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO VOLTS 

MAXIMUM GRID #i CIRCUIT RESISTANCE O.5 MEGOHMS 

MAXIMUM GRID #3 CIRCUIT RESISTANCE (EACH SECTION) 0,5 ME60HMS 

HEATER WARM—UP TIME* 11.0 SECONDS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
BOTH SECTIONS OPERATING 

PLATE VOLTAGE (EACH SECTION) lOO lOO VOLTS 

SCREEN VOLTAGE 67.5 6~,5 VOLTS 

GRID #3 VOLTAGE (EACH SECTION) —lO O VOLTS 

GRID #i VOLTAGE ** ** 

PLATE CURRENT (EACH SECTION-) 2,'2 MA. 

SCREEN CURRENT E),S 3.3 MA. 

CATHODE CURRENT C,b 7.H MA. 

EACH SECTION SEPARATELY A 

PLATE VOLTAGE lUO lOO VOLTS 

SCREEN VOLTAGE E>~.S b7.5 VOLTS 

GRID #} VOLTAGE O G VOLTS 

GRID #1 VOLTAGE O ** VOLTS 

GRID #3 TRANSCONDUCTANCE ___ jg0 N,M HOS 

GRID #i TRANSC ONDUCTANCE L 5OO ___ N,MHOS 

PLATE CURRENT ___ 2.2 MA. 

GRID #3 VOLTAGE (APPR OX.) Ib=10C~lAMPS —4.5 VOLTS 
GRID #i VOLTAGE (APPROX.) 

s 

Ib=1001uAMPS 2.3 VOLTS 

M EAT ER WARM-UP TINE IS DEFINED A$ THE TIME REQUIRED FOR THE VOLTAGE ACR OS$ THE HEATER TO REACH 
80S OF IT$ RATED VOLTAGE AFTER APPLYING 4 TINE$ RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE NEATER IN SERIES NITM A RESISTANCE OF VALUE j TINE$ THE NOMINAL HEATER OP ER ATIMG 
R E5I STANL E. 

*NITM GRID CURRENT ADJUSTED FOP 100 uAMPS D-C. 

A 
N ITH PLATE AND GRID Nj OF OPPOSITE SECTION GROUNDED. 

DESIGN-MAXIMUM RATINGS ARE THE LIMITING VALUES E%PRESSED WITH RESPECT TO BOGIE TUBE$ AT WHICH 
SATISFALT ORY TUBE LIFE LAN BE E%P ECTED TO OCCUR. TO OBTAIN SATISFACTORY CIRCUIT PERFORMANCE. 
THEREFORE, THE EQUIPMENT DESIGNER MUST ESTABLISH THE, CIRCUIT DESIGN SO THAT NO DESIGN-MAXIMUM 
VALUE I$ EXCEEDED NITH A BOGIE TUBE UNDER THE NORS7 PROBABLE OPERATING CONDITIDN$ WITH 
RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION. EQUIPMENT CONTROL ADJUST-
MENT, LOAD VARIATION, AXD ENVIRONMENTAL CONDITION S. 

SIMILAR TYPE REFERENCE: Excetit for heater ratings and heater uttTnruq time the 3BU8 is 
identical to the 6BU8• 



TENTATIVE DATA 38U8 

2.5 

W 2.0 

i 

J 

z 1.5 

I.0 

3BU8 
Eq 3.15 Volts 
ECz = 67.5 Volts 
1C1 = 0.1 Ma. 

EACH SECTION SEPARATELY WITH PLATE ~ 
GRID ~!} OF OPPOSITE SECTION GROUNDED. 
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3BU8 TENTATIVE DATA 
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PL
AT

E 
(I

b
) 

OR
 

SC
RE

EN
 
(I

c
2

) 
CU

RR
EN

T-
M

IL
LI

A
M

P
E

R
E

S
 

O
 

N
 

F
 

O
l 

/c
z 
~ 
Pc (SPct/on 

zJ~,s ~ - 

\4.0 
o 

~OJts 
_ 

3.0 
-2,p 

-
, 

Nor E: 
CURVES ALSO APPLY WNEN 
SECTI0115 ARE REVERSED. 

~1, p 

I I 1 I 

 F lb (Section 
-~ Ec3 (Section 

I 

2) 
2) =0 _(Section 2)=0 THRU -5.0 Volts 

1 

- 

12.0 

- .0 ~Sec~\o~ 
~b 

- -4.0 
I I 

-4 -2 0 +2 +4 

ORID k3 VOLTS (SECTION I) — 



TENTATIVE DATA 38U8 

3608 
EACH SECTION SEPARATELY WITH PLATE AND 

GRID .p3 OF OPPOSITE SECTION GROUNDED 

Eq = 3.15 Volts 
= EC2 67.5 Volts 
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3BU8 TENTATIVE DATA 

3BU8 
BOTH SECTIONS OPERATING 

,Et = 3.15 Volts 
Eb = 150 Volts (Each Section) 
EC3 = 0 Volts (Each Section) 

-s -3 -
GRID #I VOLTS 

iry 

10 

6 

4 

2 

W 
d 

Q 

J 

H 

W 

V 

W 
f 
Q 

d 
J 
Q 

O 
H 

3BU8 
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Eb = 150 Volts 
Eci = 0.1 Mill iamperes 

-

SC
RE

EN
 
CU

RR
EN

T 
(
1C
2
)
 -
 M
IL

LI
AM

PE
RE

S 

~
0
 

0
 

0
 

0
 

o
 

—
O
 

v
+
 

I I 
150 Volts i b@Ecz

-~c ~ 125 — 

°its 

~- 125 ..► 100 

~~ ,~~~ 
I 75 

~— 

~00. 

~— 75 .~,' ~.~~ _ _ 67.5 
50 

25 
~~~ 

—'---- — 25 

~ 
-5 0' +5 +10 
GRID #3 VOLTS ( EACH SECTION) 



TENTATIVE DATA 3BU8 

3BU8 
EACH SECTION SEPARATELY WITH PLATE AND 
GRID #3 OF OPPOSITE SECTION GROUNDED 

Ef = 3.15 Volts 
Eb = 150 Volts 
EC1 = 0 Volts 
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GRID #I VOLTS 

I

3BU8 
EACH SECTION SEPARATELY WITH PLATE AND 
GRID #3 OF OPPOSITE SECTION GROUNDED 

Ef = 3.15 Volts 
Eb = 150 Volts 
lC1 = 0.1 Mill iamperes 
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3BU8 TENTATIVE DATA 

3BU8 
EACH SECTION SEPARATELY WITH PLATE ANO 
GRID ~} OF OPPOSITE SECTION GROUNDED 
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Eb = 150 Volts 
EC3 = 0 Volts 
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TENTATIVE DATA 38X6 

~.~ 

8 « 
MAX 

28 
MAx. 

2 5•' 
8 

MAII X. 

. >1

GLASS BULB 

TONG-SOL 

PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

3.4 VOLTS 0.60 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 

9A0 

THE 38X6 IS A PENTODE IN THE 9 PIN MINIATURE CONSTRUCTION. IT IS DE-
SIGNED FOR USE AS AN R.F., I.F. OR A VIDEO AMPLIFIER OR MIXER 1N TELE-
VISION RECEIVERS. EXCEPT FOR HEATER RATINGS, THE 38x6 IS IDENTICAL TO 
THE 128X6. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID #1 TO ALL OTHER ELEMENTS EXCEPT ANODE 

PLATE TO ALL OTHER ELEMENTS EXCEPT GRID #1 

PLATE TO GRID #i (MAX.) 

PLATE TO CATHODE (MAX.) 

GRID #2 TO ALL OTHER ELEMENTS 

GR I D #2 TO GR I D #i 

GRID #1 TO HEATER (MAX.) 

CATHODE TO HEATER 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

7.5 w1! 
3.3 µµf 

0.007 µµi 

0.012 µµ f 
5.4 µµf 

2.6 µµf 
0.15 uµf 

5 µµf 

HEATER VOLTAGE 3.4 VOLTS 

MAXIMUM PLATE VOLTAGE WITHOUT CURRENT 550 VOLTS 

MAXIMUM PLATE VOLTAGE 25O VOLTS 

MAXIMUM PLATE DISSIPATION Z.5 WATTS 

MAXIMUM GRID #2 VOLTAGE WITH COLD CATHODE 550 VOLTS 

MAXIMUM GRID #2 VOLTAGE '250 VOLTS 

MAXIMUM GRID #2 DISSIPATION O.7 WATTS 

MAXIMUM GRID #2 DISSIPATION AT PLATE DISSIPATION < 1.B WATTS O.9 WATTS 

MAXIMUM CATHODE CURRENT 15 MAMPS 

MAXIMUM GRID #i CIRCUIT RESISTANCE 1 MEGOHM 

MAXIMUM VOLTAGE BETWf EN CATHODE AND HEATER 15O VOLTS 

MAXIMUM CIRCUIT RESISTANCE BETWEEN CATHODE AND HEATER ZO OOO OHMS 

CONTINUED ON FOLLOWING PAGE 

T UNG-SOL ELECTRIC INC.. ELECTRON TUBE DIVISION. BLOONFIELD. NEW JERSEY. U.S.A., JULY 1, 1960 PLATE +'58E8 
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38X6 TENTATIVE DATA 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

R.~. AMPLIFIER 

HEATER VOLTAGE 3.4 3.4 3.4 VOLTS 

HEATER CURRENT 0.60 0.60 0.60 AMP. 

PLATE VOLTAGE j~O ZOO 25O VOLTS 

GRID #3 VOLTAGE O O O VOLT 

GRID #2 VOLTAGE j7O ZOO 25O VOLTS 

GRID #1 VOLTAGE -2.0 - 2.55 - 3.5 VOLTS 

PLATE CURRENT IO jO jO MAMPS 

GRID #2 CURRENT 2.5 2.6 2.8 MAMPS 

TRANSCONDUCTANCE 7400 7jOO 6HOO µMHOS 

PLATE RESISTANCE O.5 0.55 0.65 MEGOHM 

AMPLIFICATION FACTOR OF 

GRID #2 WITH RESPECT TO GRID #1 50 50 50 
EQUIVALENT NOISE RESISTANCE jOOO jjOO jZOO OHMS 

INPUT RESISTANCE AT FREQUENCY - 

50 MC (PIN 1 CONNECTED TO PIN 3) jO OOO j2 000 j5 000 OHMS 

OBSERVATION 

WHEN USING THE 3BXR AS VIDEO AMPLIFIER THE AMPLIFICATION BETWEEN THE INPUT GRID OF THE lH XE 

AND THE INPUT OF THE CATHODE RAY TUBE SHOULD NOT EXCEED A V4LUE OF 25. IN ORDER TO PREVENT 

MICRO PH ONIC EFFECT. 



36Y6 

TUNG•SOL 

HEPTObE 
MINIATURE TYPE 

I „ 
1.8 T5 
MAX 

2.125 
MAX 

GLASS BULB 

SMALL-BUTTON MLNIATUgE 
7 PIN BASE E7-1 

OUTLINE DRAWING 
J EDEC 5-2 

COATED UNIPOTENTIAI CATHODE 

FOR USE 

AS A GATED AMPLIFIER IN 
Gz 

TELEVISION RECEIVERS Gg I w ~Gq 

ANY MOUNTING POSITION G~ —G 

BQTTOM VIEW 

BASING DI AGRAM 

J EDEC 7CN 

THE 3BY6 I S A PENTAGR I D A".!PL I F I ER USING THE 7~ I ~ !' I id ! ATURE CONSTRUCTION . 
IT IS DESIGNED EXPECIALLY FOR USE AS A GATED AMPLIFIER IN 600 MA. SERIES 
HEATER OPERATED TV RECEIVERS. IN SUCH SERVICE, IT MAY BE USED AS A 
COMBINED SYNC SEPARATOR AND SYNC CLIPPER. THERMAL CHARACTERISTICS OF THE 
NEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM—
UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES 'WHICH .ARE 
SIMILARLY CONTROL LE J. WITH THE EXCEPTION OF HEATER RATINGS, ITS CHARACTER—
ISTICS ARE IDENTICAL TO THE 6BY6. 

DIRECT INTERELECTRODE CAPACITANCES 
WI TM NO EXTERNAL SHIELD 

GRID #1 TO PLATE (MAX.) 

GRID #} TO PLATE (MAX.) 

GRID #1 TO GRID #} (MAX.) 

GRID #1 TO ALL OTHER ELECTRODES AND HEATER 

GRID #} TO ALL OTHER ELECTRODES AND HEATER 

PLATE TO ALL OTHER ELECTRODES AND HEATER 

0.08 pf 
0.35 pf 
G.22 pf 
5.0 pf 

6.9 Pf 
7.6 pf 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MA%IMUM VALUES - SEE EIA STANDARD RS-2j9 

AVERAGE CHARACTERISTICS 3,15 VOLTS GOO MA. 

HEATER SUPPLY LIMITS: 
CURRENT OPERATION 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

HEATER POSITIVE WITH RESPECT TO CATHODE 

HEATER WARM—UP TIME A' 

MAXIMUM RATINGS 
O ESIGN MA%IMUM VALUES - SEE EIA STANDARD RS-2j9 

GATED AMPLIFIER SERVICE 

600±40 MA. 

2OO VOLTS 

2OOB VOLTS 

11 SECONDS 

PLATE VOLTAGE -~ 33O VOLTS 

GRID #2 de #4 VOLTAGE SEE RATING CHART 

GRID #2 & #4 SUPPLY VOLTAGE ~ 330 VOLTS 

GRID #3 VOLTAGE: 
NEGATIVE BIAS VALUE -~ 55 VOLTS 

POSITIVE BIAS VALUE O VOLTS 

POSITIVE- PEAK VALUE -+ 27 VOL75 

CONTINUED ON FOLLOWING PAGE 

~ J 
T UNG-SOL ELECTRIC ING. r 'ELECTRON TUBE DIVISI DN, BlOOMFiEID r NEW JERSEY, U. S. A.f EB RUARY 1, 1962 PLATE N6je1 



38Y6 

~  TUNO•=OL  
CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS - coNrlo. 
DESIGN MA%IMUM yq LU ES - SEE EIA STAN DARO RS-2j9 

GATED AMPLIFIER SERVICE 

GRID #i VOLTAGE: 

NEGATIVE BIAS VALUE ~ 11O VOLTS 

PLATE DISSIPATION ~ 2.3 WATTS 

GRID #3 INPUT O.1 WATT 

GRIDS #2 & #4 INPUT:' 
FOR GRIDS #2 & #4 VOLTAGES UP TO 165 VOLTS 1.1 WATTS 

FOR GRIDS #2 & #4 VOLTAGES 

BETWEEN 165 VOLTS AND }}O VOLTS SEE R4TING CHART 

GRID #1 INPUT O.1 WATT 

GRID #1 OR GRID #3 CIRCUIT RESISTANCE: 

FIXED BIAS OPERATION O.5 MEGOHM 

CATHODE BIAS OPERATION 1.O MEGOHM 

TYPICAL OPERATING CHARACTERISTICS 

CLASS A l Alv?PL I 

PLATE V'OL TA GE 

GRIDS #2 d~'#4 VOLTAGE 

GRID #} VOLTAGE 

GRID #1 VOLTAGE 

GRID #3 TO PLATE TRANSCONDUC TA NCE 

GRID #1 TO PLATE TRANSCONDUCTANCE 

PLATE CURRENT 

GRID #2 & #4 CURRENT 

GRID #} VOLTS (APPROX.J FOR Ib 
AND GRID #1 VOLTS = -4 

GRID #1 VOLTS (APPROX.J FOR Ib 
AND GRID #} VOLTS = O 

35 IAAMP . 

}5 (RAMP. 

SYNC SEPARATOR AND SYNC CLIPPER 

PLATE VOLTAGE 

GRID #3 VOLTAGE 

GRID #2 h #4 VOLTAGE 

GRID #1 VOLTAGE 

PLATE CURRENT 

GRIDS #2 6 #4 CURRENT 

GRID #3 BIAS VOLTS (APPROX.J FOR 

PLATE VOLTAGE OF Z5 VOLTS, 
GRIDS #2 8~ #4 VOLTAGE OF z5 VOLTS I
GRID #1 VOLTAGE OF O VOLTS AND 
PLATE CURRENT OF SO VAMP. 

GRID #1 BIAS VOLTAGE (APPROX.) FOR 
PLATE VOLTAGE OF 25 VOL TS I
GRIDS #2 8~ #4 VOLTAGE OF 25 VOLTS 
GRID #3 VOLTAGE OF p VOLTS AND 
PLATE CURRENT OF 50 !LAMP. 

250 voLu 
lOO VOLTS 

—2.5 VOLTS 

—2,5 VOLTS 

5OO IIMHOS 

1 9OO (1MH05 

O. cj MA. 

9 MA. 

—L5 VOLTS 

—12 voLrs 

ZO VOLT : 

O VOL75 

25 VOLTS 

O VOLTS 

1.4 MA. 

3,5 MA. 

- 2.5 VOLTS 

—2.3 voLTs 

NEATER WARM—UP TIME I$ DEFINED AS TnE TINE REQUIRED FOR THE VOLTAGE ACROSS THE XE ATER TO REACH 

BGS OF IT$ RATED VOLTAGE AFTER APPLYING `1 TINE$ RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WI TM A RE515T4NCE OF VALUE 3 TINES THE NOMI NA.L HEATER OPERATING 
RESISTANCE. 

B THE OL COMPONENT MUST NOT E%GEED 100 VOLTS. 

— ►INDICATE$ A Ln ANGE. ~ INDICATES AN ACDITION. 
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3BY6 

Ef =3.15 Volts 
Ec3 ~ 0 Volts 

Grids #2 & #4 
Connected to Plate 

a 
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PLATE VOLTS 

TUNO-SOL EL ECTRI[ INC. ELECTRON TUNE DIVISION BLOOMfJ.~D, NEW JER SEV, U.S.A. OCTOBER 1, 1954 RLATE ~y009 
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3BY6 

3BY6 
Et =3.15 Volts 
Eo1 = —25 Volts 
Eo2&4 = 100 Volts 
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TUN G-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOONFI EL O. MEW JERSEY. U.S.A. OCTOBER 1, 1954 PLATE #4011 





3826 

TUNc•so~ 

PENTODE 

MINIATURE TYPE 

i 

i 
w 

i 

f 

IB 

MAX. 

2 
I" 
8 

I ~ax. 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

3.15 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEM 
- MINIATURE BUTTON 

7 PIN BASE 

ICY 

THE 3826 IS A HIGH TRANSCONDUCTANCE, SEMI —REMOTE CUT—OFF, PENIUUE 
AMPLIFIER. IT IS DESIGNED FOR SERVICE AS AN AUTOMATIC GAIN CONTROLLED IF 

AMPLIFIER IN 600 MA. SERIES HEATER OPERATED TELEVISION RECEIVERS• 

THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER 

VOLTAGE SURGES DURING THE WARM—UP CYCLE ARE MINIMIZED PROVIDED IT IS 

USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. WITH THE EXCEPTION 

OF HEATER RATINGS, ITS CHARACTERISTICS ARE IDENTICAL TO THE 6826. 

DIRECT INTERELECTRODE CAPACITANCES 

YITH A YITNOUT 
SHIELD SHIELD 

GRID TO PLATE: G1 TO P (MAX.) 0.015 O.OZ I46f 

INPUT: G1 TO (H+K}G2+G}}IS)' ~.5 7.5 tJJlf 
OUTPUT: P TO (H+K}G Z+G~}IS) 2,8 1.$ LL{Lf 

RENTER XAL SHIELD 1316 CONNECTED 70 CATHODE AT SOCKET. 

RATINGS B
INTERPRETED ACCORDING TO DE SI GN MA%IMUM SYSTEM 

HEATER VOLTAGE 

MAXIMUM HEATER CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHOOE C

TOTAL DC AND PEAK 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC - 
TOTAL_ DC AND PEAK 

MAXIMUM PLATE VOI TAGE 

MAXIMUM GRID #2 VOLTAGE 
MAXIMUM PLATE DISSIPATION 
MAXIMUM GRID #2 DISSIPATION 
MAXIMUM GRID #2 SUPPLY VOLTAGE 
MAXIMUM GRID #i CIRCUIT RESISTANCE: 

FIXED BIAS OPERATION 
SELF BIAS OPERATION 

HEATER WARM-UP TIME (APPROX.) *

F 

3.15 voLTs 

300 VOLTS 

ZOO VOLTS 

2OO VOLTS 

3OO VOLTS 

SEE RgTING CURVE 

2,5 WATTS 

O.5 WATT 

3OO VOLTS 

0.25 
1.0 
11.0 

MEGOHM 

MEGOHM 

S ECONO 

* HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE ME ATER TO REACH 
801 OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
'OF THE TUNE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMI MAL HEATER OP ER ATIMG 
RESISTANCE. 

-► INDICATES A CHANGE. 

CONTINUED OX FOLLOWING PAGE 

TU NG-SOl EL EL TRIO INC. ELECTRON TUBE DI VI SI OX BL OOMFIEL D. MEW JERSEY, U. S. A.,SEPT EMB ER 1, 1959 PLATE #5595 



3BZ6 

TUN6•SOL 

CONTINUED FROM PREC EOING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Aj AMPLIFIER 

HEATER VOLTAGE 3.j5 VOLTS 

HEATER CURRENT O.6 AMP. 

PLATE VOLTAGE 2O0 VOLTS 

GRID #2 VOLTAGE j5p VOLTS 

GR FD #1 VOLTAGE PIN #7 CONNECTED TO PIN #~ AT SOCKET 

CATHODE BIAS RESISTOR j$~ OHMS 

PLATE RESISTANCE (APPROX.) O.G MEGOHM 

TRANSCONDUCTANCE (j j~0 µMHOS 

PLATE CURRENT jj MA. 

GRID #2 CURRENT 2,( MA. 

GRID #1 VOLTAGE (APPROX.) FOR Gm = 5p µMHOS -Q3 VOLTS 

e 
DESIGN MAXIMUM RATINGS ARE THE LIMITING VALUES E%PRESSED WITX RESPECT TO BOGIE TUBES AT WMICn 
S ATISFACTORT TUBE LIFE CaN BE E%PELTED TO O[CUR IN THE TYPES OF SERVICE FOR wN1GN THE TUBE IS 
RATED. TNER EFOR E. TXE EQUIPMENT DESIGNER MUST ESTABLI SX TXE CIRCUIT DESIGN SO THAT INITIALLY 
AND TMROUGXOUT EQUIPMENT LIFE NO DESIGN MAXIMUM VALUE IS E%CEEDED WITH A BOGIE TUBE UNDER THE 
WORST PROBABLE OPERATING CONDITIONS WI?X RESPECT TO SUPPLY—VOLTAGE VARIATION, EQUIPMENT COM-
PONENT VAR IATION~ EQUIPMENT CONTROL ADJUSTMENT. LOAD VAR IATION~ AND ENVIRONMENTAL CONDITIONS. 

CTNE DC COMPONENT MUST NOT E%GEED 200 VOLTG. 

 J 
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TENTATIVE DATA 3CB6 

i 

3" 

~`
4_

I /C 
I~ 8 

T-52 Max. 

2 
I.. 

8 
A MAX. 

GLASS BULB 

TUNG•SOL 

PENTODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

3.15 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

7CM 

THE 3CB6 IS A SHARP CUT—OFF PENTODE .USING THE SMALL BUTTON SEVEN PIN 
MINIATURE CONSTRUCTION. IT IS DESIGNED FOR USE IN 600 MA. SERIES HEATER 
OPERATED RECEIVERS AS AN IF AMPLIFIER OPERATING AT FREQUENCIES ABOVE 20 
MC. IT IS ALSO WELL SUITED FOR USE AS AN RF AMPLIFIER IN VHF TELEVISION 
RECEIVERS. IT IS CHARACTERIZED BY HIGH TRANSCONDUCTANCE AND LOW CAPACI— 
TANCE VALUES. THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH 
THAT HEATER VOLTAGE SURGES DURING THE WARM—UP CYCLE ARE MINIMIZED PRO—
VIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. WITH 
EXCEPTION OF HEATER RATINGS ITS CHARACTERISTICS ARE IDENTICAL TO THE 6C86. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE: (G1 TO P) MAX. 

INPUT: G1 TO (H}K}Gz}G3&IS) 

OUTPUT: P TO (H}K}GZ}G3&IS) 

A'E XTERN AL SHIELD #j 16 CONNECTED TO PIN #2. 

VITHDUT VITNA
SHIELD SHIELD 

0.025 ~ .015 µµf 
6.5 6.5 µµf 

—► 2.0 3.0 µµf 

RATItdGS ~ 
qq

INTERPRETED ACCORDING TO DESIGN MA%IMUM BYSTEA7-

HEATER VOLTAGE 3.15 VOLTS 
MAXIMUM PLATE VOLTAGE 33O VOLTS 

MAXIMUM GRID #2 VOLTAGE SEE JS-C4-2 
MAXIMUM GRID #2 SUPPLY VOLTAGE 33O VOLTS 
MAXIMUM PLATE DISSIPATION 2.3 WATTS 
MAXIMUM GRID #2 DISSIPATION 0.55 WATT 
MAXIMUM POSITIVE DC GRID #1 VOLTAGE O VOLTS 
MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC lOO VOLTS 

TOTAL DC AND PEAK ZOO VOLTS 

HEATER WARM- UP TIME (APPROX.)~ 11.0 SECONDS 

- ~INDIGAT ES A CHANGE. 

CONTINUED ON FO LLOV~ING PAGE 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION. BLO OMFI ELD, NEW JERSEY, U.S.A. DECEMBER 1, 1959 PLATE 
#5685 



3CB6 TENTATIVE DATA 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS ~ 

NEATER VOLTAGE j,lj VOLTS 

HEATER CURRENT O.( AMP. 

PLATE VOLTAGE 1Z5 VOLTS 
GRID #2 VOLTAGE 125 VOLTS 
GRID #3 VOLTAGE 

CATHODE BIAS RESISTOR 56 OHMS 
PLATE RESISTANCE (APPROX.) 0.28 MEGOHM 

TR ANSCONDUCTANCE B 000 µMHOS 
PLATE CURRENT 13.0 MA. 

GRID #2 CURRENT j,7 Mq, 

GRID #1 VOLTAGE (APPROX.) FOR Ib zo µA. -6.5 VOLTS 
PLATE CURRENT AT Ec1=-3V. r R~=O L.H MA. 

B 
DESIGN MA%IMUM RATINGS ARE THE LIMITING VALUES EXPRESSED WITH RE SPECi TO BOGIE TUBES AT WMILH 
SATISFACTORY TUBE LIFE CAN BE E%PELTED TO OCCUR IN THE TYPES OF SERVICE FOR WHICH THE TUBE IS 
RATED. TXER EfORE. THE EQUIPMENT DESIGNER MUST ESTABLISH THE CI P.CUIT DESIGN 50 TM AT INT TI ALLY 
AND TXROUGHOUT EQUIPMENT LIFE NO OE SIGN MAXIMUM VALUE IS E%LEEDED WITH A BOGIE TUBE UNDER THE 
WORST PROBABLE OPERATING LONOITIONS WITH RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COM-
PONENT YAR IATION, EQUIPMENT CONTfl OL ADJUSTMENT, LOAD VARIATION r AND ENVIRONMENTAL CONDITIONS. 

• nEA TER WARN-UP TIME IS DEFINED AS THE TIME REOU IREO FOR THE VOLTAGE ACROSS THE nEATER TO RE ACM 
BOS OF ITS RATED VOLTAGE AFTER APP LT LNG V TINES RA TEO MEAT ER VOLTAGE TO A LIRCUIi CONSISTING 
OF THE TUBE NEATER IN SERIES wITN A RESISTANCE OF VALUE j TINES THE NONINAL nEATER OPERATING 
RES ISTAML E. 
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3CB6 
PENTODE CONNECTION 

Ef = 3.15 Volts 
EC2 = 150 Volts 
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TENTATIVE DATA 3CB6 
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3CB6 . 
PENTODE CONNECTION 

Ef = 3.15 Volts 
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TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION BLOONFI ELD~ NEW JERSEY. U.S.A. DECEMBER 1. 1959 PLATE 7!5687 





TENTATIVE DATA 3CE5 

3~ 
4 

MAX 

I ~• 8 

r-5 ~ MAX. 
2~2 

I. 

8 
- ~X. 

GLASS BULB 

TUNo•ao~ 

PENTODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

3.15 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEM 
MINIATURE BUTTON 

'J PIN BASE 

TBD 

THE 3CE5 IS AN RF PENTODE HAVING HIGH TRANSCONDUCTANCE COUPLED WITH 
CLOSELY CONTROLLED GRID CUTOFF CHARACTERISTICS IN THE MINIATURE SEVEN 
PIN CONSTRUCTION. DESIGNED TO OBTAIN BETTER PERFORMANCE OF LOW COST VHF 
TELEVISION TUNERS AND TELEVISION IF STAGES, THE 3CE5 IMPROVES AUTOMATIC 
GAIN CONTROL WITH RESULT THAT SIGNAL CAPACITY IS INCREASED. THERMAL 
CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE 
SURGES DURING THE WARM-UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH 

OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. 

DIRECT tNTERELECTRODE CAPACITANCES 
WI TROUT E%TERN AL SHIELD 

GRID TO PLATE (MAX.) 

INPUT 

OUTPUT 

0.030 
6.5 
1.9 

uu f 

uuf 

ku f 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE 3.15 VOLTS 

MAXIMUM PLATE VOLTAGE 3OO VOLTS 

* MAXIMUM GRID #2 SUPPLY VOLTAGE 3OO VOLTS 

* MAXIMUM GRID #2 VOLTAGE SEE SCREEN RATING CHART 

MAXIMUM POSITIVE DC GRID #i VOLTAGE O VOLTS 

MAXIMUM PLATE DISSIPATION 2.O WATTS 

*MAXIMUM GRID #Z DISSIPATION. O.5 WATTS 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT lOO VOLTS 

TOTAL DC AND PEAK 2OO VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 

HEATER WARM-UP TIME (APPROX.)A 11.0 SECONDS 

A 
NEATER WARM-UP TIME IS DEFINED AS TXE TIME REQUIRED FOp THE VOLTAGE ACp055 THE NEATER 70 REACH 
80; OF 4T5 RATED VOLTAGE AFTER APPLYING 4 TIMES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE T UBE HEATER IX SERIES WITH A RESISTANCE OF VALUE j TIMES THE- NOMINAL HEATER OPERATING 
RESISTANCE. 

L OXTINUED ON FOCI OWING PAGE 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD~ NEW JERSEY, U.'S. A.. SEPTEMBER 1,.1956 PLATE N475 



3CE5 TENTATIVE -DATA 

TUNO•=OL 

C ONTINDED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS Al AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

SCREEN VOLTAGE 

• GRID #1 SUPPLY VOLTAGE 

GRID .yi RESISTOR (BYPASSED) 

PLATE RESISTANCE (APPROX.) 

TRANSCONDUCTANCE 

PLATE CURRENT 

SCREEN CURRENT 

GRID pi VOLTAGE (APPROX.) Ib = 55 ftA MPS. 

3.15 voLTs 
O.E) AMP. 

125 VOLTS 

125 voLrs 
—1.O VOLTS 

1.O ME GOHMS 

O,3 ME60HMS 

~ GOO ~.I,MHOS 

11 MA. 

2.8 ~ MA. 

—5.O VOLTS 

SINILAR TPPE R6F6R 6NC6. fsxcebt for heater ratings, the 3C65 is identical to the UC85 

and the 6CE5. 

—~ INDICATES A CHANGE. 

# INDICATES AN ADDITION. 
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TENTATIVE DATA 3CE5 

12.5 25 EC2 = 150 Volts 3CE5 
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3CE5 TENTATIVE DATA 

3CE5 

Et =3.15 Volts 
Eb = 125 Volts 
 R = 0 Ohms 
_ _ _ _ R91 = 1.0 Megohms 
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TENTATIVE DATA 3CE5 

6 

3CE5 
Ef =3.15 Volts 
Eb = 125 Volts 

  R = 0 Ohms 
R91 = 1.0 Megohms 

~BYPASSED~ 
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T UNG-GOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOONFIELO. NEW JERSEY, U.S.A. SEPTEMBER 1 ~ 1956 PLATE !4758 





TENTATIVE DATA 3CS6 

3' 
4 

rMAx 

II I 

B 
MAX 

2 ~~~ 8 
MAx 

~_ 

GLOSS BULB 

TUN6•SOL 

HEPTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

3.15 VOLTS G.6 AMP 
AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

ICN 

THE 3CS6 IS A MINIATURE DUAL CONTROL PENTAGRID DESIGNED FOR USE IN SYNC 
SEPARATOR CIRCUITS IN 600 MA. SERIES HEATER OPERATED TELEVISION 
RECEIVERS. EACH OF THE CONTROL GRIDS HAVE A SHARP CUT—OFF CHARACTERISTIC• 
THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER 
VOLTAGE SURGES DURING THE WARM—UP CYCLE ARE MINIMIZED PROVIDED IT IS 
USED WITH OTHER TYPES WHICH ARE-SII.IILARLY CONTROLLED. EXCEPT FOR HEATER 
RATINGS, ITS CHARACTERISTICS ARE IDENTICAL TO THE 6CS6. 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 

GRID #1 TO PLATE: Gi TO P (MAX.) 

GR iD #1 TO PLATE: G3 TO P (MAX) 

#i INPUT: Gi TO (H}K}G2}G 165) 
#} INPUT: G} TO (H}N}Gi}6265)
OUTPUT: P TO (H}K}G1}G2}6365) 
COUPLING: Gi TO G3 (MAX.) 

RATINGS ~-
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

DESIGN CENTER VALUES 

0.05 µµf 
0.36 µµf 

5.5 µµf 
7.0 µµf 
7.5 µµf 

0.22 µµf 

HEATER VOLTAGE 3.15 VOLTS 

MAXIMUM HEATER-CATHODE VOLTAGE: 
HEATER NEGATIVE 

TOTAL DC AND PEAK ZOO VOLTS 
HEATER POSITIVE lOO VOLTS TC OTAL DC AND PEAK ZOO VOLTS 

MAXIMUM PLATE VOLTAGE 3OO VOLTS 

MAXIMUM GRID #2 6 #4 VOLTAGEA

MAXIMUM GRID #2 6 #4 SUPPLY VOLTAGE 30O VOLTS 

MAXIMUM PLATE DISSIPATION 

tt1AXIMUM SCREEN DISSIPATION: 

FOR GRIDS #2 6 #4 VOLTAGE UP TO 150 VOLTS 1.O VOLTS 

FOR GRIDS #2 6 #4 VOLTAGE BETWEEN 150 6 100 VOLTS 
A 

MAXIMUM CATHODE CURRENT 14 MA. 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 0.47 MEGOHM 

MAXIMUM GRID #1 CIRCUIT RESISTANCE Q.2 MEGOHMS 

HEATER WARM- UP TIME (APPROX.)~` 11.0 SECONDS 

ASEE SCREEN DISSIPATION RATING CNART JEDEC NJS-CN-2. 

y INDICATES A CHANGE. 

~M EATER NARK-UP TIME IS Of fIMED AS THE TIME REQUIRED FOR THE YO LTAGE ACROSS THE NEATER TO•REACM 
BOf OF ITS RATED YO LTAGE AF7E0. APP ITIMG 4 TIMES RATED NEATER VOLTAGE TO A CIRCUIT CONSiSTiNG 
OF THE TUBE NEATER IN SERIES •ITN A RESISTANCE OF VALUE 9 TINES THE NON IMAL NEATER OPERATING 
RESISTANCE. 

CONTINUED ON FOLLONING PAGE 

TUNG-SOL EL ECT~IC INC. ELECTRON TUBE DIYI SION Bl00NFIELD. NEN JER SET. U.S.A. NARCN 1. 1960 PLATE #5787 



3CS6 TENTATIVE DATA 

TUN6•SOL 

C ONTIN UED FROM PRECE DING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS Al AMPLIFIER 

HEATER VOLTAGE 3.15 3.15 3.15 VOLTS 

HEATER CURRENT O.6 O.6 O.6 AMP. 

?LATE VOLTAGE LO LOO ZOO VOLTS 

GRID #2 & #4 VOLTAGE 30 30 3O VOLTS 

GRID #1 VOLTAGE O O -0 VOLTS 

GRID #3 VOLTAGE O —1 O VOLTS 

PLATE CURRENT 2.O O.B 1.O MA. 

GRID #2 d. #4 CURRENT 4.5 5.5 1.3 Ma. 
TRANSCONDUCTANCE (MEASURED BETWEEN 

GRID #1 AND PLATE) 1 LOO µMHOS 

TRANSCONpUCTANCE (MEASURED BETWEEN 

. GRID #3 AND PLATE) 1 5OO --- µMHOS 

PLATE RESISTANCE (APPROX.) O.7 1.O MEGOHM 

GRID #1 VOLTAGE (APPROX .) FOR Ib=50 LLA --- —Z.5 VOLTS 

GRID #3 VOLTAGE (APPRO%.) FOR Ib- SO LL A —Z.Z --- VOLTS 

3CS6 

E{ = 3.15 Volts 

ECzsa = 30 volts 
E~1 0 Volts 

100 150 

PLATE VOLTS 

200 250 

—1 

—2.0 



3CS6 
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TU NG-SOL ELECTRIC 1 Mt. ELECTRON TUBE DIVISION BL OOMFI EL D. NEW JERSET. U.S.A. DECEMBER ♦~ 1954 PLATE 64177 
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E{ a 3.15 Voi is 

Ecz~4 = 30 Vo is 
E~3 0 Vo is 
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3CS6 

3CS6 
Et =3.15 Volts 
Eb = 100 Volts 

Ec~aa 30 Volts 
E~1 0 Volts 
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3CS6 
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3CY5 

.750
11

MAX. 

f 

1.875
11

MAX. 

2.12 
511 

M 
J
AN. 

II 1 
GLASS BULB 

N INIATURE PUTTON 
7 PIN BASE E7-1 

O UTIINE DR AYII NG 
J EDEC 5-~ 

TUNc•sor, 

TETRODE 
MINIATURE TYPE 

COATED UNIPOTENTICAL CATHODE 

HEATER 

2.9 VOLTS 450t2i MAMPS.'-

AC OR DC 

ANY MOUNTING POSITION 

K, 
Is 

BOTTOM VIEW 

84GING DIAGRAM 

J ED EC 7E A' 

z 

THE 3CY5. IS A SHARP-CUTOFF TETRODE IN THE 7-PIN MINIATURE CONSTRUCTION 
AND IS DESIGNED FOR SERVICE IN VHF TUNERS OF TELEVISION RECEIVERS. 
THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER 
VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE MINIMIZED ,PROVIDED IT IS 
USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. EXCEPT FOR HEATER 
RATINGS AND HEATER WARM-UP TIME THE 3Cy'Fj" IS IDENTICAL TO THE 2CY5, 4CY5„ 
AND THE 6CY5. 

GRID #1 TO PLATE 

INPUT 

OUTPUT 

DIRECT INTERELECTRODE CAPACITANCES" 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID #2 (SCREEN) SUPPLY VOLTAGE 

MAXIMUM GRID #2 VOLTAGE SEE GRID 

MAXIMUM PLATE DISSIPATION 

MAXIMUM GRID #2 DISSIPATION 

MAXIMUM GRID #1 (CONTROL GRID} VOLTAGE 

POSITIVE VALUE 

MAXIMUM CATHODE CURRENT 

MAXIMUM HEATER- CATHODE VOLTAGE 

HEATER POSITIVE V':'ITH RESPECT TO CATHODE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

HEATER WARM- UP TIME (APPR OX.)B

AWITH SHIELD f316 CONNECTED TO CATHODE. 

#2 

0.03 
4.5 
3.0 

µµf 
µµf 
µµf 

Z$0 VOLTS 

LSO VOLTS 

INPUT RATING CHART 

Z.O WATT 4. 

O.5 WATTS 

O MA. 

20 MA. 

lOO VOLTS 

lOO VOLTS 
11.0 SECONDS 

BHEATER wAR M-UP TIME IS DEFI NEO AS TXE TINE REQUIRED FOR THE VOLTAGE ACROSS THE NEATER TO REACH 
80A OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE j TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

~INDILATEG A CHANGE. 

CONTINUED ON FOLLOWING PAGE 

ry G-:,GL ELE CiRIC INC. ELECTRON TUBE DIVISION BL OOMFIEI~Ir NEW JER ;EY r 1:. 5.<. DECEMBER 1. 1961 PLATE ARj26 



3CY5 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

PLATE VOLTAGE 

GRID #2 VOLTAGE 

GRID #1 VOLTAGE 

PLATE RESISTANCE 

T RANSCONDUCTANCE 

GRID #1 CUTOFF BIASC

PLATE CURRENT 

GRID #2 CURRENT 

CPL ATE CURRENT 20 ~s A. 

125 voLTs 
8Q VOLTS 

-1 VOLTS 

O.1 MEGOHM 

~ OOO µMHOS 

—G VOLTS 

10 MA. 

1.5 MA. 

J 

3CY5 
GRID #2 INPUT 
RATING CHART 
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TENTATIVE DATA 3CY5 

J 
i 
i 

3
! 

i 

TUNO.80L 

TETRODE 

MINIATURE TYPE 

j• COATED UNIPOTENTICAL CATHODE 

HEATER 
2 2.9 VOLTS 0.45 AMP. MAX 

l4 AC OR DC 
MAx. 

-~ ANY MOUNTING POSITION 

GLASS BULB 
BQTTOM VIEM 

MINIATURE BUTTON 
7 PIN BASE 

7Ew 

THE 3CY5', IS A SHARP-CUTOFF TETRODE IN THE 7-PIN MINIATURE CONSTRUCTION 
AND IS DESIGNED FOR SERVICE IN .VHF TUNERS OF TELEVISION RECEIVERS. 
THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER 
VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE MINIMIZED PROVIDED IT IS 
USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. EXCEPT FOR HEATER 
RATINGS AND HEATER WARM-UP TIME THE 3CY5 IS IDENTICAL TO THE 2CY5, 4CY5, 
AND THE 6CY5. 

GRID #1 TO PLATE 

INPUT 

OUTPUT 

DIRECT INTERELECTRODE CAPACITANCESA

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER ST STEM 

0.03 µµf 
4.5 µµf 
3.0 µµf 

HEATER VOLTAGE Z.9 VOLTS 

MAXIMUM PLATE VOLTAGE LSO VOLTS 

MAXIMUM GRID #2 (SCREEN) SUPPLY VOLTAGE 1$O VOLTS 

MAXIMUM GRID #2 VOLTAGE SEE GRID #'2 INPUT RATING CHART 

MAXIMUM PLATE DISSIPATION Z.O A WATTS 

MAXIMUM GRID #2 DISSIPATION D,5 WATTS 

MAXIMUM GRID #1 (CONTROL GRID) VOLTAGE 

POSITIVE VALUE O MA. 

MAXIMUM CATHODE CURRENT ZO MA. 

MAXIMUM HEATER- CATHODE VOLTAGE 

HEATER POSITIVE WITH RESPECT TO CATHODE LOO VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE LOO VOLTS 

HEATER WARM-UP TIME (A'P PROX.jB 11.0 SECONDS 

A WITH SHIELD fj 16 CONNECTED TO CATHODE. 

BHEATER WARM-UP TINE IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACN 
80'{ OF ITS RATED VOLTAGE AFTER APPLYING R TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WI TX A RESISTANCE OF VALUE ) TIRES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

CONTI NUEO ON FOLIOWI NG PAGE 

_ ~ . 

T UNG- SOL ELECTRIC INi. ELECTRON TUBE DIVISION BLOONFIEI D, NEW JERSEY. U.S.A. DECEMBER 1, 1957 PLATE N5124 



3CY5 TENTATIVE DATA 

TUNO•~OL 

CONTINUED Fft ON PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID #2 VOLTAGE 

GRID #i VOLTAGE 

PLATE RESISTANCE 

T RA NSC dNDUCTANCE 

GRID #1 CUTOFF BIASC

PLATE CURRENT 

GRID #2 CURRENT 

CPL ATE CURRENT 20 uA. 

2.9 voLTs 
0.45 AMP. 

1Z5 VOLTS 

8O VOLTS 

- j VOLTS 

O.1 MEGOHM 

8 OOO µMHOS 
-( VOLTS 

LO MA. 

L.5 MA~. 

100 
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3CY5 

GRID #2 INPUT 
RATING CHART 

00 20 4a so so loo 
SCREEN VOLTAGE EXPRESSED AS ~ Of MAX. SCREEN SUPPLY VOLTAGE RATING 

1 1 



3DG4 

TUNG•SOL 

TWIN DIODE 

GLASS BULB 

SHORT MEDI UM -SHELL. 
5 PIN OCTAL 

BB -130 OR 88-110 
OUTLINE DRAWING 

J EDEC 12-16 

COATED FILAMENT 

3,310.3 VOLTS 3.8 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

* OPPOSITE ENDS OF THE DIRECTLY HEATED 
C ATHOOE ARE CONNECTED TO PINS 1 AND 
j. CATHODE-HEATING VOLTAGE SHOULD BE 
CONNECTED BETWEEN THESE PINS. OUTPUT 
CURRENT MAY BE TAKEN FROM EITHER PIN 
1 OR PIN j. 

BOTTOM VIEW 

BASING DIAGRAM 

J EDEC 50E 

THE 3DG4 IS A TWIN DIODE WITH A DIRECTLY HEATED FILAMENT DESIGNED FOR USE 
AS A FULL-WAVE RECTIFIER IN THE POWER SUPPLY OF TELEVISION RECEIVERS. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MA%IMUM SYSTEM 

RECTIFIER SERVICE 

MAXIMUM PEAK INVERSE PLATE VOLTAGE 1050 VOLTS 

MAXIMUM AC PLATE- SUPPLY VOLTAGE PER PLATE SEE RATING CN ART 

MAXIMUM STEADY- STATE PEAK PLATE CURRENT PcR PLATE 1`200 MA. 

MAXIMUM TRANSIENT PEAK PLATE CURRENT PER PLATE, SEE RATING CNART 

MAXIMUM DURATION 0.2 SECOND (.Fj AMP. 

MAXIMUM DC OUTPUT CURRENT 

BULB TEMPERATURE AT HOTTEST POINT 2D0 ° C 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
FULL-WAVE RECTIFIER 

AC PLATE- SUPPLY VOLTAGE PER PLATE I RMS 

FILTER INPUT CAPACITOR 

TOTAL PLATE- SUPPLY RESISTANCE PER PLATE 

DC OUTPUT CURRENT 

DC OUTPUT VOLTAGE AT FILTER INPUT 

TUBE VOLTAGE DROP 

Ib - 350 MA. DC PER PLATE 

LAPACITOR-
INPUT FILTER 

Z75 VOLTS 

40 /1F 

3Z OHMS 

390 MA. 

300 voLT; 

25 VOLT:: 

DESIGN-MA%IMUM RATINGS ARE LI MITING VALUES OF OPERATING AND ENVIRDNM ENTAL CONDITIONS APPLICABLE 
TO A BOGEY EIEC TRON DEVICE OF A SPECIFIED TTPE AS DEFINED BY ITS PUB IIGMEO DATA, AND SMOU ID 
NOT BE E%CEEOED UNDER THE WORST PR ODAB LE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THESE 
VALUES TO PROVIDE ACCEPT ABIE SERVICEABILITY OF THE DEVICE. TAKING RESPONSIBILITT FOR TNF 
EFFECTS OF CHANGES IN OPERATING CONDITIONS OUE TO VARIATIONS IN DEVICE CN AR ALTER ISTICS. THE 
E OUIPYENT MANUFACTURER SHOULD DESIGN SO THAT IN ITIA LLT AND THRO UG NO UT LIFE NO DESIGN-NA%IYUY 
VALUE fOR THE IN7ENDE0 SERVICE IS E%CEEDED NITN A BOGEY DEVICE UNDER THE NORST PROBABLE 
OPERATING CONDI TtONS KITH RESPECT TO SUPPLY-YO LTAGE VARIATION, EOUI PMEMT LOMPON ENT VARIATION, 
EQUIPMENT CONTROL ADJUSTMENT. LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS. 

T UNG-SQL ELECTRIC INC., ELECTRON TUBE DIVISION: BLOOMFIELD, NEW JERSEY, U.S.A., JdNUARY 1, 1962 PLATE #6352 



3DG4 

RATING CHART I 3DG4 
Ef = 3.3 volts 

zoo A 
DESIGN-MAXIMUM RATING 

B 
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0 0 

I CAPACITO OR CHOKE INPU~\~ 

1 

33 ~ 325] 375,G 

DO 100 200 300 
MAXIMUM PROBABLE AC PLATE SUPPLY VOLTAGE 

PER PLATE (RMS)-VOLTS 

300 

RATING CHART 2 

3DG4 
FOR CAPACITOR- INPUT FILTER 

THE BOUNDARY CURVE IS BASED ON A 

STEADY- STATE PEAK PLATE CURRENT OF 

1.Z AMPERES MAXIMUM PER PLATE. 

F-
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d Z 200 

O J 
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O .a., I GG d' d 
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d' 

~ d 
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AREA OF 

PERMISSIBLE OPERATION 

00 0 2 04 

E 
RECTIFICATION EFFICIENCY = 1.41 ES

WHERE E = DC OUTPUT VOLTAGE AT 
FILTER INPUT 

ES = RMS SUPPLY VOLTAGE 
PER PLATE 

O6 

RECTIFICATION EFFICIENCY 

08 I G 



3DG4 
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20 

RS =Rsec + N RDri + RA 

WHERE 
Rs =PLATE SUPPLY RESISTANCE PER PLATE 

Rsec = ~ RESISTANCE OF TRANSFORMER 
SECONDARY PER SECTION 

RDri = DC RESISTANCE OF TRANSFORMER 
PRIMARY 

RA = DC RESISTANCE OF ADDED SERIES 
•RESISTANCE PER PLATE 

N =TRANSFORMER VOLTAGE STEP-UP 

00

IF SERIES INDUCTANCE 
IS PRESENT IN THE PLATE 
SUPPLY, IT IS PERMIS—
SIBLE TO USE A SMALLER—
THAN — INDICATED VALUE 
OF Rg PROVIDI NG THE 
RATED MAXIMUM VALUE OF 
TRANSIENT PEAK PLATE 
CURRENT IS NEVER EX—
CEEDED. 

RATIO PER SECTION 

  RATING CHART 3  
3DG4 

FOR CAPACITOR—INPUT FILTER 

  THE VALUES OF RS ARE BASED ON A 

  TRANSIENT (HOT SWITCHING) PEAK PLATE 

  CURRENT OF G.5 AMPERES MAXIMUM PER 
PLATE. 

100 200 300 400 
MAXIMUM PROBABLE AC PLATE SUPPLY VOLTAGE. 

PER PLATE (RMS) - VOLTS 

500 

1250 

1000 
H 
W 
d' 
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~ 750 
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250 

3DG4 
EACH SECTION 

E{ = 3.3 volts 

10 20 30 40 
PLATE VOLTAGE - VOLTS. 
I i I 

50 

I 

60 

I 
TUN G-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOONFIEID, NEw JERSEY, U. S. A.~J aN Ua RY 1, 1962 PLATE ~6;5j 



3©G4 

3Du4 

FULL-WAVE RECTIFIER 

WITH CAPACITOR-INPUT FILTER 

Ef = 3.3 Vclts 

C = 800 40 µf 

Curve i t 4 5 
Rs i Ohms 16 2E 
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FULL-WAVE RECTIFIER 

WITH CHOKE-INPUT FILTER 
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TENTATIVE DATA 3DK6 

3~ 
4 

MAX 

I ~~ 6 
MAX. 

2 ~~ e 

III II~_
x. ANY MOUNTING POSITION 

TUNG•SOL 

PENTODE 

MINIATURE TYPE 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

3.15 VOLTS 0.6110% AMP. 

AC OR DC 

BOTTOM VIEW 
MINIATURE BUTTON 

'J PIN BASE 

1CM 

THE 3DK6 IS A SHARP CUTOFF PENTODE IN THE 7—PIN MINIATURE CONSTRUCTION 
DESIGNED FOR SERVICE AS A WIDE—BAND HIGH—FREQUENCY AMPLIFIER. THE VERY 
HIGH TRANSCONDUCTANCE AT LOW PLATE AND SCREEN POTENTIALS COMBINED WITH 
THE LOW INTERELECTRODE CAPACITANCES MAKES IT PARTICULARLY SUITABLE FOR 
USE AS AN IF AMPLIFIER IN TELEVISION RECEIVERS. THERMAL CHARACTERISTICS 
OF THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE 
WARM—UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH 
ARE SIMILARLY CONTROLLED. EXCEPT FOR HEATER RATINGS, THE 3DK6 IS IDENTI—
CAL TO THE 4DK6. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

GRID #1 TO PLATE (MAX.)" 

INPUT 

ouTruT 

0.025 µµf 

6.3 µµf 
1.9 µµf 

RATINGS 
INTERPRETED ACCORDING TO gESI GN CENTER S75TEM 

HEATER VOLTAGE 3.15 VOLTS 
MAXIMUM PLATE VOLTAGE 330 VOLTS 

MAXIMUM GRID #2 SUPPLY VOLTAGE# 330 VOLTS 

MAXIMUM GRID #Z VOLTAGE SEE GRID N2 INPUT RATING CURVE 

MAXIMUM PLATE DISSIPATION 2.3 WATTS 

MAXIMUM GRID #2 DISSIPATION 0.55 WATTS 
t 

MAXIMUM GRID #1 VOLTAGE: 

POSITIVE VALUE O VOLTS 

MAXIMUM HEATER CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TG CATHODE 
TOTAL DC AND PEAK 3OO VOL LS 

HEATER POSITIVE WITH RESPECT TO CATHODE 
DC COMPONENT lOO VOLTS 

TOTAL OC AND PEAK 2OO VOLT -_ 

HEATER WARM—UP TIME (APPROX.)A

AHEATER WARM—UP TIME IS DEFINED AS THE TIME RE QUIREO FOR THE VOLTAGE ACROSS THE HEATER TO REACH 
804 OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF TXE TUBE HEATER IX SERIES WITN A RESISTANCE OF VALUE j TIMES THE NOMINAL XE ATER OP ERATIxG 
RESISTANCE. 

CONTINUED ON~ FOLLO WING. PAGE 
INDICATES AN ADDITION 

~ r 

TVNG—SOL EI ECTRIC INC. EL ECTROM TUBE DIVISION BLOOMFIEL D. XEW JERSEY. U.S.A. SEPTEMBER 1. 1959 Pi sTE N';`- ~ 



3DK6 TENTATIVE DATA 

  TUNG•SOL  ~ 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 3,15 VOLTS 
HEATER CURRENT Q,(t 1O~ AMP. 

PLATE VOLTAGE 1Z jr VOLTS 
GRID #,} (SUPPRESSOR) CON NECTEO TO CATHODE AT SOCKET 

GRID #2 VOLTAGE 1`25 VOLTS 

CATHODE BIAS RESISTOR, SG OHMS 

PLATE RESISTANCE (APPR OJ(.) Ǹ  0.35 MEGOHM 

TRANSCONDUCTANCE 9$OO µMHOS 

PLATE CURRENT 12.0 MA. 

GRID #2 CURRENT j,$ MA. 

GRID #1 CUTOFF BIASB -6.5 VOLTS 

B FOR PLATE CURRENT OF 20 µA. 

15.0 3DK6 15000 
Ef  ='3.15 Volts 

—

Eb = Volts 
—

125 
ECz = 125 Volts 

—
—
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TENTATIVE DATA 3DK6 
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10 

3DK6 
Ef = 125 Volts. 

EcZ = 125 Volts 

~-  
GRID VOLTS 0  

-0.5  

—1.0 

—1. 

—2.0 

00 

—2.5 
-3.0 

100 200 300 400 

PLATE VOLTS 

3DK6 
E{ = 3.15 Volts 
EoZ = 125 Volts 

20 

. 
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W 

W 15 
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a 
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J 

= 10 
W 
W 
K 

 ~ h 

5 

0 

-3.5 
 =4.0
500  

A 

0.5 

1.0 

1.5 
2.0 

100 200 -300 400 500 
PLATE VOLTS 

T UNG-BOL ELECTRIC INC. ELECTRON TUBE D'1 VISION BLOONEI ELD~ NEW JERSEY. U.S.A. SEPTEMBER 1. 1959 PLATE M5597 



3DK6 TENTATIVE DATA 

3DK6 

Eb = 3125 Volts .~....~ 

""""""' 
tcz - 125 Volts ■■■■■■■~~ 

■.■■■■■~ 
■■.■■.■■.■■ ■■■■■.■■.■H■■■■■I■ ..■..■.■■■■.~■■■n■■■■..■■■■■ ~. 
■~■■■■■■■■■■■■■■■■■■■■■■■■■■ ~~`~i■■ 
......■.■......■.■■■..■... Q~I.■■■ 
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Ef = 3.15 Volts 

00 20 40 60 80 100 
GRID #2 VOLTAGE EXPRESSED AS ~ OF MAX. GRID #2 SUPPLY VOLTAGE 



3DT6 

TUNG•SOL 

PENTODE 

i 

MINIATURE TYPE 

UNIPOTENTIAL CATHODE 

HEATER 
3.15 VOLTS 0.6f10$ AMP. 

AC OR DC 

ANY MOUNTING POSITION 

GLASS BULB BOTTOM VIEW 
SMALL-BUTTON MINIATURE 

'7 PIN BASE 

7EN 

THE 3DT6 IS A SHARP CUTOFF PENTODE IN THE 7 PIN MINIATURE CONSTRUCTION. 
IT IS INTENDED FOR USE AS AN FM DETECTOR IN 600 MA SERIES HEATER OPER—
ATED TELEVISION RECEIVERS. DESIGNED SO THAT GRID #1 AND GRID #3 CAN EACH 
BE USED AS INDEPENDENT SHARP CUTOFF CONTROL ELECTRODES, THE TUBE MAY 
ALSO BE USED IN DELAY CIRCUITS, GAIN—CONTROLLED AMPLIFIER CIRCUITS, AND 
MIXER CIRCUITS. THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED 
SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM—UP CYCLE ARE MINIMIZED 
PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. 
WITH THE EXCEPTION OF HEATER WARM—UP TIME AND HEATER CHARACTERISTICS, 
THE 3DT6 IS IDENTICAL TO THE 6DT6. 

DIRECT INTERELECTRODE CAPACITANCES — APPRox. 
WITH E%TERN AL SHIELD, #j16, CONNECTED TO CATHODE 

GRID #1 TO PLATE 0.02 uuf 
GRID #1 TO GRID #} O.1 uµf 
GRID #3 TO ALL OTHER ELECTRODES 6.1 uµf 
GRID #i TO GRID #2, GRID #3> HEATER, 

AND INTERNAL SHIELD AND CATHODE 5.H uuf 
GRID #3 TO PLATE 1.4 u/tf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MA%IMUM SYSTEM 

FM DETECTOR SERVICE 

HEATER VOLTAGE 3.15 VOLTS 

MAXIMUM PLATE VOLTAGE 330 ~ VOLTS 

MAXIMUM GRID #} (SUPPRESSOR) VOLTAGE 28 s'- VOLTS 

MAXIMUM GRID #2 SUPPLY VOLTAGE 330 r VOLTS 

MAXIMUM GRI-D #2 (SCREEN) VOLTAGE SEE RATING CHART 

MAXIMUM GRID #1 (CONTROL- GRID) VOLTAGE: 

POSITIVE BIAS VALUE 0 VOLTS 

MAXIMUM PLATE DISSIPATION 1.~ r WATTS 

MAX IMUM GRID #2 INPUT: 

FOR GRID #2 VOLTAGES UP TO :65 VOLTS '1.1 F  WATTS 
FOR GRID #2 VOLTAGES BETWEEN 165 AND }}p VOLTS SEE RATING CHAk7 

MAXIMUM HEATER-CATH UDE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE ZOOA VOLTS 

HEATER WARM-UP TIME (AP PROX.) * 11 SECONDS 

ATXE DC COMPONENT MUST NOT E%GEED 100 VOl TS. 

HEATER WARM—UP TIME IS OEFIXED AS THE TIME' REQUIRED FOR THE VOLTAGE ACROSS THE NEATER TO REACH 
804 OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IX SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

CONTINUED ON FOLLOWING PAGE 

y INDICATES A CHANGE. 

TUNO—SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, MEW JERSEY, U.S.A. BEPTEMB~^ 1, ~ PiATE 6559d_ 



3DT6 

TUNa•so~ 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS Al AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE SUPPLY VOLTAGE 

GRID #3 SUPPLY VOLTAGE 

GRID #2 SUPPLY VOLTAGE 

CATHODE—BIAS RESISTOR 

PLATE RESISTANCE (APPROX.) 

TRANSCONDUCTANCE: 

GRID #1 TO PLATE 

GRID #3 TO PLATE 

GRID #1 VOLTAGE (APPROX.) FOR PLATE CURRENT OF 10 µAMP 

GRID #3 VOLTAGE (APPROX.) FOR PLATE CURRENT OF 10 uAMP 

PLATE CURRENT 

GRID #2 CURRENT 

3.15 voLTs 
O.6flO$ AMP. 

150 VOLTS 

O VOLTS 

LOO VOLTS 

56O OHMS 

0.15 MEGOHM 

SOO µMHOS 

515 µMHOS 

—4.5 voLTs 
_-3.5 voLTs 
1.L MA. 

2.1 Ma. 

TYPICAL OPERATION IN THE ACCOMPANYING LOCKED—OSCILLATOR, 
QUADRATURE—GRID FM DETECTOR CIRCUIT 
AT A CARRIER FREQUENCY OF 4,5 MC: 

INPUT SIGNAL TO GRID OF DRIVER TUBE 1S 200 500 MV RNS 

PLATE SUPPLY VOLTAGE ~ 25O 25O 25O VOLTS 

GRID #3 VOLTAGE (OBTAINED FROM 
A 560000—OHM RESISTOR) —5 —6 —6.4 VOLTS 

GRID #2 SUPPLY VOLTAGE lOO lOO lOO VOLTS 

CATHODE—BIAS RESISTOR 560 560 560 OHMS 
PLATE LOAD RESISTOR 0.27 0.27 0.27 MEGOHM 

PLATE CURRENT 0.23 0.22 0.21 MA. 

GRID #2 CURRENT 3,4 5.5 6 MA. 

GRID #i CURRENT 0,013 O.6 O.B MA. 

BANDWIDTH: 

FOR A TOTAL HARMONIC DISTORTION 

OF 10 PERCENT 65 120 118 KC 
AM REJECTION (APPROX.)B 33 29 28 DB 

AUDIO OUTPUT VOLTAGE (RNS, APPROX.): 

WITH +7, 5—KC DEVIATION FROM 
MEAN VALUE OF 4.5 MC 5,5 6,5 7.5 VOLTS 

WITH +y5 —KC DEVIATION FROM 
MEAN VALUE OF 4.5 MC 17 21 23 VOLTS 

TOTAL HARMONIC DISTORTION: 

WITH +_ ZS—KC DEVIATION FROM 
MEAN VALUE OF 4.5 MC 

SENSITIVITY: 

WITH +~,~5—KC DEVIATION FROM 
MEAN VALUE OF ¢,S MC 

WITH +z 5—KC DEVIATION FROM 
MEAN VALUE OF ¢,5 MC 

MAXIMUM CIRCUIT VALUES: 

GRID k1 CIRCUIT RESISTANCE; 
FOR FIXED—BIAS OPERATION 0.25 MEGOHM 

FOR CATHODE—BIAS OPERATION O.5 MEGOHM 

E 

2 3 4 PERCENT 

5D MILLIVOLTS 

15o MILLIVOLTF. 

RATIO OF THE AV DIO OUTPUT VOLTAGE PRODUCED BY 30—PERCENT AMPLITUDE MODULATION OF THE 4. 5—NC 
CARRIER FRE QU EN LT TO THE AUDIO OUTPUT PRODUCED BY * 25-NC DEVIATION FROM THE 4.5—NC [epRl E0. 
FR EOU ENCY. WITH A MO DUTATING FREQUENCY OF 400 CPS IX BO TX CASES. 

C 
SIGNAL LEVEL AT WHICH DETECTOR CIRCUIT WILL HANDLE THE INDICATED DEVIATION IN FREQUENCY FROM 
TXE NEAM VALUE OF 4.5 NC, BEFORE OI STORTION OCCURS. 

—.► INDICATES A CXANGE. 



TENTATIVE DATA 3DT6 

n~.s 

0 11 
~C I 

4.5Mc 
INPUT 

O 

TUNO•aoL 

LOCKED-OSCILLATOR, QUADRATURE-GRID DETECTOR CIRCUIT 
UTILIZING TYPE 3DT6 

TYPE 
6AU6 

O 
63 
VOLTS 

B- +150 
VOLTS 

C1 : 4714tf, 400 VOLTS L1: 

C 2 L 3:0. 0]µ f, 400 VOLTS 

C 4: 0.01µf, 200 VOLTS 
pl: 

C5: 18uµf, 200 VOLTS 
A2: 

C6: 0. 05u f, 200 VULTS 
Rj: 

C 7 : 100 TO 1000uµ f, 
400 VOLTS 

R4: 

C8 : D.Dlµ f, 400 VOLTS 
q 5: 

TYPE 
3DT6 

TI

q 

b 3. 15 
o VOLTS 
.._ 

SLUG-TUNED INOU CTOR 
WITH 0 OF 50 AND 
TUNEABLE TO 4.5-NC. 

100000 OHN S, 0.5 WATT 

12000 OHN S, 0.5 WATT 

1000 OHMS, 0.5 WATT 

560 OHMS, 0.5 WATT 

560000 onN s, 0.5 WATT 

= Cg 

O 

OUTPUT 

 O 

O O 
+100 +250 
VOLTS VOLTS 

R6: 210000 OHMS, 0.5 WATT 

R7: 0.5 WEGO MN POTENTIONE TER 

Tl: SLUG-TUXED O BI FILAR 
WOUND If TR AX SFO RN ER 
WITH RATIO OF 1:1.5, 
0 >b0, AXD TUNEABLE 
TO 4.5-NL WITH TUBE AND 
WIRING CAPACITANCE. 

TUN G-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BL OOMFI EL O, MEW JERSE T, U.S.A. DECEMBER 1, 1955 PLATE W451B 



3DT6 TENTATIVE DATA 
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TENTATIVE DATA 
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TENTATIVE DATA 3DT6 
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3DZ4 

TUNG•SOL 

TRIODE 

MINIATURE TYPE 

MEDIUM MU TRIODE 

FOR 

UHF OSCILLATOR SERVICE 
750' 

T
I

T  

y

I 

1.75" 
MAX. 

~II I II 

MAX. 

I.50' 
MAX. 

GLASS BULB 
MINIATURE BUTTON 

7' PIN BASE E7-1 
OUTLINE DRAWING 

JEDEC i-1 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

BOTTOM VIEW 
BASING DIAGRAM 

7 DK 

THE 3DZ4 IS A MEDIUM MU TRIODE IN THE 7 PIN MINIATURE CONSTRUCTION.IT IS DESIGNED FOR 

UHF OSCILLATOR SERVICE. EXCEPT FORHEATER CHARACTERISTICS AND RATINGS, THE 3DZ4 

IS IDENTICAL TO THE 2DZ4 AND THE 6DZ4. 

DIRECT INTERELECTRODE CAPACITANCES 

WITH SHIELD 

GRID TO PLATE 1.8 pf 

INPUT: G TO (H + K + E.S. ) 2.2 pf 

OUTPUT: PTO (H + K + E.S.) 1.3 pf 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-?39 

AVERAGE CHARACTERISTICS 3.2 VOLTS 450 MA. 

HEATER WARM-UP TIME 11 SECONDS 

LIMITS OF SUPPLIED CURRENT 450 ~ 30 MA. 

HEATER -CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 180 VOLTS 

HEATER POSITIVE WITH-RESPECT TO CATHODE 

DC 100 VOLTS 

TOTAL DC AND PEAK 180 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC.. ELECTRON TUBE DIVISION. BLOOMPI ELD. NEW JERSEY" U.S.A., DECEMBER 1. 1963 PLATE Wh8j0 



3DZ4 

TUNG•SOL 
CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MAXIMUM RATINGS -SEE EIA STANDARD RS-239 

UHF OSCILLATOR SERVICE 

PLATE VOLTAGE 13S VOLTS 

NEGATIVE GRID VOLTAGE 50 VOLTS 

PLATE DISSIPATION 2.3 WATTS 

CATHODE CURRENT 20 MA. 

GRID CURRENT ~ MA. 

CHARACTERISTICS AND TYPICAL OPERATION 
CLASS AI AMPLIFIER 

PLATE SUPPLY VOLTAGE 80 VOLTS 

PLATE DROPPING RESISTOR 2,700 OHMS 

PLATE CURRENT 15 MA. 

TRANSCONDUCTANCE 6,700 {MHOS 

AMPLIFICATION FACTOR 14 

PLATE RESISTANCE APPROX. 2,000 OHMS 

GRID VOLTAGE FOR 1y=20 pA APPROX. -11 VOLTS 

OSCILLATOR AT 1000 Mc/s 
MEASURED IN JEDEC STANDARD OSCILLATOR NO. 400 

PLATE SUPPLY VOLTAGE 80 VOLTS 

PLATE DROPPING RESISTOR 2,700 OHMS 

GRID RESISTOR 10,000 OHMS 

PLATE CURRENT 15.5 MA. 

GRID CURRENT APPROX. 600 µ4 

 J 



TENTATIVE DATA 3EA5 

GRID TO PLATE (Gi TO P) (MAX.) 

INPUT: Gi TO (H+K+G2+I.S.) 

OUTPUT: P TO (H+K+G2+I.S.) 

3 
a 

MAX 

11111 

} 
1 8. 

MAX 
I• 

Mn~x 

>( 

GLASS BULB 

TUN6•SOL 

TETRODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

2.9 VOLTS 0.45t6~ AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL BUTTON MINIATURE 

7 PIN BASE 

1EW 

THE 3EA5 IS A SHARP CUTOFF TETRODE IN THE 7 PIN MINIATURE CONSTRUCTION. 
IT IS DESIGNED FOR HIGH PLATE VOLTAGE OPERATION AS AN RF AMPLIFIER IN 
VHF TUNERS OF TELEVISION RECEIVERS. THERMAL CHARACTERISTICS OF THE 
HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM-UP 
CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE 
SIMILARLY CONTROLLED. EXCEPT FOR HEATER RATINGS AND WARM-UP TIME, THE 
2EA5 IS IDENTICAL TO THE 2EA5 ANU 6EA5. 

DIRECT INTERELECTRODE CAPACITANCES 
uITH 
SHIELDA

0.05 
4.5 
3.0 

M ITHOUT 
SHIELD 

0.06 
3.8 
2.3 

µµf 

µµf 

µµf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN NA%INUN SYST ENB

HEATER VOLTAGE 2.9 2.9 2.9 VOLTS 

MAXIMUM PLATE VOLTAGE 25O 25O 25D VOLTS 

MAXIMUM GRID #2 VOLTAGE 150' 150 150 VOLTS 
MAXIMUM PLATE DISSIPATION 3.27 3.25 3.25 WATTS 
MAXIMUM GRID #2 DISSIPATION O.5 O.5 O.5 WATTS 

MAXIMUM CATHODE CURRENT (DC) 2O 2O 2O MA. 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO ZOO ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 100 100 voLTs 

TOTAL DC ANO PEAK ZOO ZOO ZOO VOLTS 

HEATER WARM—UP TIME (APPROX.)~ 11.0 Z1.O 11.0 SECONDS 

AWITM EXTERtlAI SHIELD W316 CONNECTED TO PIN 2. 

CONTINUED ON FO LLOwING PAGE 

T UNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOONPIELD, NEN JERSET, U.S.A. JULT 1, 1959 PLATE •5551 



3EA5 TENTATIVE DATA 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERA".TING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 2.9 Z.9 Z.9 VOLTS 

HEATER CURRENT O.u5t6~ O.u5f6~ 0.4516% AMPS. 
PLATE VOLTAGE 25O 25O Z50 VOLTS 

GR I D #2 VOLTAGE ],4O luO 1L40 VOLTS 

GRID #1 VOLTAGE -1.O -1._O -1.O VOLTS 

PLATE RESISTANCE (APPROX.) 0.15 0,15 0.15 ME GOHM 

TR ANSCONDUCTANCE HOQO HOOD 8000 µMHO 

PLATE CURRENT lO lO lO MA. 

GRID #2 CURRENT 0.95 0.95 0.95 MA. 

GRID #1 VOLTAGE FOR GM LESS 

THAN 100 µMHO -( -( -E) VOLTS 

B 

O ESIGx-YA%IYUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRON NEN TAL CONDITIONS APPLICABLE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLI SM ED DATA, AND SH OU ID 
NOT BE EXCEEDED UNDER THE NORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES TN ESE 
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TAKING RESPONSIBILITY FOR THE 
EFFECTS OF CNANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE 
E OUI PY ENT MANUFACTURER SHOULD DESIGN 50 TNAT INITIALLY AND TN ROUGHOUT LIFE NO DESIGN-MAXIMUM 
Y ALOE FOR THE INTENDED SERVICE IS EXCEEDED WITN ABOGEY DEVICE UNDER THE WORST PROBABLE 
OPERATING CONDITIONS NITN RESPECT TO SU PPIY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, 
EQUIPMENT CONTROL ADJ USTY EN T, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRON AE NTAL CONDITIONS. 

*HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REA CM 
808 OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE j TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 



3EH7 

TONG•tOL  ~ 

REMOTE—CUTOfF PENTODE 

MINIATURE TYPE 

i 

875" 
MA%.~ 

~~ ~ ~ UNIPOTENTIAL CATHODE 

GLASS BULB 

MINIATURE 

9 PIN BASE E9-1 

G 

BOTTOM VIEW 

BASING DIAGRAM 

J EDEC 9AQ 

THE 3EH7 IS A REMOTE—CUTOFF PENTODE IN THE 9 PIN MINIATURE CONSTRUCTION. 
IT FEATURES VERY HIGH GM WITH A REMOTE CUTOFF AND IS DESIGNED FOR FRE—
gUENCIES INTO THE VHF RANGE. ITS CHIEF APPLICATION IS IN THE IF AMPLIFIER 
STAGES OF TELEVISION RECEIVERS. 

DIRECT iNTERELECTRODE CAPACITANCES 
WITHOUT EXTERNA L' SHI ELp 

GRID #i TO PLATE: (G1 TO P) MAX. 

INPUT: Gi TO (H+G2+G3+K+IS) 

OUTPUT: P TO (H+G2+G3+K+I S) 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-2j9 

AVERAGE CHARACTERISTICS 

0.0055 
9.5 
2.8 

pf 

pf 

pf 

3.4 vcLTs 60G h+A. 

HEATER SUPPLY LIMITS: 

CURRENT OPERAT-ION 600±40 MA. 
MAXIMUM HEATER CA TH04E VOLTAGE 165 VOLTS 
HEATER WARM- U,P TIME* 1Z SECGNDP 

MAXIMUM RATINGS 
O E_SING CENTER VALUES - SEE EIA STANDARD RS-239 

PLATE VOLTAGE '250. VOLTS 

PLATE DISSIPATION Z.5 WATTS 

GRID #2 VOLTAGE Z5O VOLTS 

GRID #2 DISSIPATION 0.65 W0.TTS 

CATHODE CURRENT 20 MA 

GRID #1 CIRCUIT RESISTANCE I MEGOHM 

*NEATER MARN-UP TIME IS DEFINED AS THE TINE REOU IRED FOR THE VOLTAGE ACROSS THE NEATER TO REACN 
ROS OF ITS RATED VOLTAGE AFTER APPLYING 4 TINES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE NEATER IN SERIES NI TN A RESISTANCE OF VALUE j TI YES THE NOYINAI NEATER OPERATING 
RESISTANCE. 

T UNG-SOL ELECTRIC INC.. ELECTRON TUBE DIVISION. BLOONFI ELD. NEW JERSEY. U. S. A., pUGU ST 1. 1961 PLATE #6225 



.SEH7 

r --  T~JNG•SGL  

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CHARACTERISTICS 

PLATE VOLTAGE 

GRID #3 VOLTAGE 

GRID #2 VOLTAGE (SUPPLY) 

GRID #2 SERIES RESISTOR 

3RID #1 VOLTAGE 

PLATE CURRENT 

GRID #2 CURRENT 

ZOO 
O 

9O 
O 

- 2 

12 
!},5 

ZOO 
O 

ZOO 
2u 
-2 

--- 

___ 

VOLTS 

VOLTS 

VOLTS 

KILOHMS 

VOLTS 

MA, 

Mq, 

TRANSCONDUCTANCE i25OO 12500 µMHOS 
PLATE RESISTANCE O.5 -- ME GOHMS 
GRID #i IMPEDANCE AT 40 MC 13 --- KILOHMS 
GRID #1 CUTOFF: Eci --6.5 1250 µMHOS 

Eci =-9.5 (725 µMHOS 
Ec 1--19.5 125 µMHOS 

GRID #1 VOLTAGE FOR A CROSS- MODULATION 

FACTOR OF 16: 

Eci =-6.5 100 Mv. 
Ec1 =-9.5 160 Mv. 
Ec1=-19.5 450 Mv. 
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3EH7 

I2.5' 

Eb

3EH7 

Ef = 3.4 Volts 

= 170-230 Volts 

-4 
GRID #I VOLTS. 
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3EJ7 

TONG•=OL 

SHARP GUTOFf PENTODE 

MINIATURE TYPE 

•T5'~ 
MA%. 

1.875' 
Lee 

MINIATURE BUTTON 
9 PIN BASE E9-1 

OUTLINE DRAWING 
SPECIAL 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

FOR IF CIRCUITS IN TV RECEIVERS 

SERIES STRING OPERATION 

ANY MOUNTING POSITION 

BASING DIAGRAM 

J EDEC 9A0 

BOTTOM VI EN 

THE 3EJ7 IS A HIGH TRANSCCNDUCTANCE SHARP—CUTOFF PENTODE IN THE 9 PIN 
MINIATURE CONSTRUCTION. IT IS DESIGNED FOR SERVICE AS AN IF AMPLIFIER IN 
TELEVISION RECEIVERS. CONTROLLED HEATER WARt~H-UP TIME MAKES THE TUBE SUIT—
ABLE FOR SERIES STRING OPERATION. 

DIRECT INTEREIECTRODE CAPACITANCES 

WI TNGDT EXTERNAL SHIELD 

GRID' #1 TO PLATE (MAX.) 

INPUT: G1 TO. (H+K+G2+G3+I.S.) 

OUTPUT: P TO (Hi'K+G2+G3+I.S.) 

.005 pf 
10 pf 
3 pf 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN CENTER VALUES - SEE EIA STANDARD RS-2j9 

AVERAGE CHARACTERISTICS 3.4 VOLTS 600 MA. 

HEATER SUPPLY LIMITS: 

CURRENT OPERATION 600E 40 MA 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO C ATHODE 

TOTAL DC AND PEAK 15O VOLTS 

HEATER P~OSITI VE WITH RESPECT TO CATHODE 15O VOLTS 

HEATER WARM—UP TIME A IL SECONDS 

MAXIMUM RATINGS 
DESIGN CENTER VALUES - SEE EIA STANDARD RS-2j9 S 

PLATE VOLTAGE WITH Ib = O MA. 55O VOLTS 

PLATE VOLTAGE Z5O VOLTS 

GRID #2 VOLTAGE WITH Zc2 O MA 550 VOLTS 

GRID #2 VOLTAGE 25O VOLTS 

PLATE DISSIPATION 2.5 WATTS 

GRID #2 DISSIPATION O.9 WATTS 

CATHODE CURRENT 25 MA. 

GRID #i CIRCUIT RESISTANCE 1.O MEGpHM 

CONTINUED ON FO CLONING PAGE 

7 UNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION. BLOOMFIElO, NEW.JERSEY, U.S.A., AUGUST 1, 1961 PLATE A6227 



3EJ7 

TUNO•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CHARACTERISTICS 

CLASS Al AMPLIFIER 

PLATE VOLTAGE 

GRID #} VOLTAGE 

GRID #2 VOLTAGE 

GRID #1 VOLTAGE 

PLATE CURRENT 

GRID #2 CURRENT 

TRANSCO ND UCTANCE 

AMPLIFICATION FACTOR (G2 TO G1) 

PLATE RESISTANCE (APRROX) 

GRID #1 IMPEDANCE AT 40 MC 

ZOO VOLTS 

O VOLTS 

ZOO VOLTS 

-Z.5 VOLTS 

10 MA. 

4.1 MA. 

15000 µMHOS 

60 
0.35 MEGOHM 

30000 OHMSC

A MEAT ER NAP N-UP TIME IS DEFINED AS THE TINE REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO flEACN 
BOi OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE NEATER IN SERIES WITH A RESISTANCE OF VALUE j TINES THE NOMINAL HEATER OP Efl ATING 
RESISTANCE. 

H FOR SERIES OPERATION OF HEATERS. EQUIPMENT SHOULD BE DESIGNED THAT AT NORMAL SUPPLY VOLTAGE 
BOGE7 TUBES WILL OPERATE AT TRIS VALUE OF NEATER CURRENT. 

C IN PUT DAMPING OF TUBE AND Til Pi CAL CERAMIC SOON ET WITH BOTH. CA TNOOE LE A05 TIED DIRECT LT TO 
GROUND IS A000T 10,000 OHMS. 
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PENTODE CONNECTION 

E{  = 3.4 Volts 
EC3 0 Volts 

0 
■■■■ ~ 1~~'//I■I~■■■■ 
■■■■ f, ■Ili■II■~■■■■ 
■■■■ rv~ 1~~1■I~~I■■■■■ 

■■■ -~ 
~■II ~ " ■■■■■■ 

■■■■■■■■■■ ■■■II■~'~~ •1■■■■■■ 
■■■■■■■■■■■■■■■■■■■I ~l■I~i~~1 ■■■■■■ 
■■■■■■■■■■■■■■■ 200001■I~~■I~■~■■■■■~ 
■■■■■■■■■■■■■■■ i~►III■►//I■■■■■■ 
■■■■■■■■■■■■■■■■■■II ~~i:~■11 ■■■■■■■ 
■■■■■■■■■■■■■■ ■II■'lli►'/■■■■■■■ 
■■■■■■■■■■■■■■ 18000 :iIII ■II/,~■■■■■■■ 
■■■■■■■■■■■■■■■■■~/■~:!~ III ■■■■■■■■ 

~~~~~~~~~~~~~ i6000/~~~~~ I~~~~~~~~~~■ 
■■■■■■■■■■■■ la000 I■III~~~I■■■■■■■■■ 
■■■■■■■■■■■■ ~::\//I~■►I■■■■■■■■■ 
■■■■■■■■■■■■ 12000 I■~/i~i:~■■■■■■■■■■ 
■■■■■■■■■■■ I ~~,5!~~III■■■■■■■■■■ 
■■■■■■■■■■■ 10000 !~~I■%Iii■■■■■■■■■■ 
■■■■■■■■■■ ~ //i~i:~~~I1■■■■■■■■■■■ 
■■■■■■■■■■ s000~!1~~%/~■■ ■■■■■■■■ 
■■■■■■■■■ s000 i~I■■ice!/■■■~■■■■■■■■ 

■■■■■■■■ 
40
,/%i~~~I ■■■■■■■■■■■■■ ~~►~I 

-3 -2 
GRID lkl VOLTS 

~ ~ 

■■■■■■■■■■■■■■■ 

'1",,,"' 

,"„ 
-4 

~ ~ ~ 

= 22 

-I 

30 

25 

20 
tiL„ 
W d 

15 ~ 

W 

to 

J 



3EJ7 

3EJ7 
D ENTODE CO NECTION 

E{ = 3.4~Volts 
E~} 0 Volt 
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3EJ7 
PENTODE CONNECTION 
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TENTATIVE DATA 3ER5 

3" 

4 
,Max 'i

GLASS BULB 

TUNG•SOL 

TETRODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

2.8 VOLTS 0.45 AMP. 

ANY MOUNTING POSITION 

BOTTOM VIEW 

THE 3ER5 IS A REMOTE CUT—OFF FRAME GRID TETRODE DESIGNED ESPECIALLY FOR 
V.H.E. TELEVISION TUNERS. SEPARATE CATHODE LEADS PROVIDE LOW LEAD INDUC-
TANCE; THE SCREEN GRID IS DESIGNED PRIMARILY AS A SHIELD TO REDUCE DIRECT 
GRID TO .PL ATE CAPACITANCE. EXCEPT FOR HEATER RATINGS THE 3ER5 IS IDENTI-
CAL TO THE 2ER5 AND 6ER5. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT 

SHIELD 

PLATE 70 GRiD O.3$ 
GRID TO ALL OTHER ELECTRODES EXCEPT PLATE 4.4 

PLATE TO ALL OTHER ELECTRODES EXCEPT GRID 3.O 
GRID TO HEATER (MAX.) 0.28 

PLATE TO CATHODE 0.24 

GRID TO CATHODE 3.1 
CATHODE TO HEATER 2,8 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

W ITH 

SHIELD 

0.36 µµf 

4.4 µµf 

4.0 µµf 

0.28 µµf 

0.20 µµf 
3.1 µµf 
2.8 µµf 

HEATER VOLTAGE 2.H VOLTS 

MAXIMUM PLATE VOLTAGE WITHOUT CURRENT 550 VOLTS 

MAXIMUM PLATE VOLTAGE 25O VOLTS 

MAXIMUM PLATE DISSIPATION 2.2 WATTS 

MAXIMUM CATHODE CURRENT 2O MAMPS 

MAXIMUM NEGATIVE GRID VOLTAGE 5O VOLTS 

MAXIMUM VOLTAGE BETWEEN CATHODE AND HEATER 100 VOLTS 

MAXIMUM GRID CIRCUIT RESISTANCE 1 MEGOHM 

MAXIMUM CIRCUIT RESISTANCE BETWEEN CATHODE AND HEATER 2O OOO OHMS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
HEATER VOLTAGE 2.S 2.S VOLTS 

HEATER CURRENT 0.45 0.45, AMP. 

PLATE VOLTAGE ZOO VOLTS 

GRID VOLTAGE - 1. 2~ --3.H - 5.6 VOLTS 

PLATE CURRENT lO MAMPS 

TRANSCONDUCTANCE lO 5OO 5OO ZOO µMHOS 

AMPLIFICATION FACTOR SO 
GRID VOLTAGE FOR A CROSS- 

LOO lOO LOO MV. MODULATION FACTOR OF '1% (RMS) 
 J 

T UN G-SOL ELECTRIC INC.. ELECTRON TUBE DIVISION. BLOOMFIEID~ NEW JERSEY. U.S.A.. JULT 1. 1960 PLATE #5889 





3ER5 

TUNo•so~ 
HI-MU TRIODE •-

MINIATURE TYPE 

3 
4 

MAx 

II 111 

I g 
MAX I• 

1  

A8 

GLASS BULB 
BASE ET-1 

OUTLINE DRAWING 
J ED EL 5- 2 

COATED UNIPOTENTIAL CATHODE 

HEATER 

2.8 VOLTS 0.45 AMP. 

ANY MOUNTING POSITION 

BOTTOM VIEW 

BASING DIAGRAM 

J EDEC TFP 

THE 3ER5 IS A HIGH TRANSCONDUCTANCE SHIELDED TRIODE IN THE 7 PIN MINIA-
TURE CONSTRUCTION. IT IS DESIGNED ESPECIALLY FOR USE IN V.H.F. TELEVISION 
TUNERS. SEPARATE CATHODE LEADS PROVIDE LOW LEAD INDUCTANCE AND THE IN-
TERNAL SHIELD REDUCES DIRECT GRID TO PLATE CAPACITANCE. EXCEPT FOR HEATER 
RATINGS AND HEATER WARM-UP TIME, THE 3ER5 IS IDENTICAL TO THE 2ER5 AND 
THE 6ER5. 

DIRECT INTERELECTRODE CAPACITANCES 
W ITHOUi 

SHIELD 

PLATE TO GRID 0.38 

GRID TO ALL OTHER ELECTRODES EXCEPT PLATE 4.4 

PLATE TO ALL OTHER ELECTRODES EXCEPT GRID 3.O 
GRID TO HEATER (MAX.) O.2$ 
PLATE TO CATHODE 0.24 
GRID TO CATHODE 3.1 
CATHODE TO HEATER 2.8 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE 

MAXIMUM PLATE VOLTAGE WITHOUT CURRENT 

MAXIMUM PLATE VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM CATHODE CURRENT 

MAXIMUM NEGATIVE GRID VOLTAGE 

MAXIMUM VOLTAGE BETWEEN CATHODE AND HEATER 

MAXIMUM GRID CIRCUIT RESISTANCE 

MAXIMUM CIRCUIT RESISTANCE BETWEEN CATHODE AND HEATER 

W ITH 

SHIELD 

0.36 µµf 
4.4 µuf 
4.0 µElf 

0.28 µµf 
0.20 µµf 
3.1 µµf 

2.8 µuf 

2.$ VOLTS 

55O VOLTS 

25O VOLTS 

2.2 WATTS 

2O MAMPS 

5O VOLTS 

ZOO VOLTS 

1 MEGOHM 

20 000 OHMS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
HEATER VOLTAGE 2.8 2.8 VOLTS 

NEATER CURRENT 0.45 0,45 AMP. 

PLATE VOLTAGE ZOO VOLTS 

GRID VOLTAGE -1.2 -3.8 -5.6 VOLTS 

PLATE CURRENT lO MAMPS 

TRANSCONDUCTANCE lO 5OO 5OO ZOO µMHOS 

AMPLIFICATION FACTOR 80 

GRID VOLTAGE FOR A CROSS-  ZOO 100 LOO MV. 
MODULATION FACTOR OF i% (RMS) 

TUNG-SDL ELECTRIC INC.. ELECTRON TUBE DIVISION, BLOOMFIELO, NEW JERSEY, U.S.A., JUNE 1, 1961 PIATF #6186 





TENTATIVE DATA 3ES5 

GLASS BULB 

TUNG•SOL 

TRIODE 
MINIATURE TYPE 

COATED UNLPOTENTIAL CATHODE 

HEATER 

3.0 VOLTS 0.45±6~ AMP. 

ANY MOUNTING POSITION 
BOTTOM VIEW 

SMALL BUTTON MINIATURE 

7 PIN BASE 

iFP 

THE 3ES5 IS A TRIODE TUNER IN THE 7 PIN MINIATURE CONSTRUCTION. IT IS 
DESIGNED FOP, USE IN GROUNDED CATHODE RF AMPLfFIERS. EXCEPT FOR HEATER 
RATINGS AND NEATER WARM—UP TIME, THE 3ES5 IS IDENTICAL TO THE 2ES5 AND 
THE 6ES5-

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE: G TO P (MAX.) 

INPUT: G TO (H+K+I. S.) 

OUTPUT: P TO(H+K+I.S.) 

AWITH EXTERNAL SHIELD Wj16 LONN ECTEO TO PIN 1. 

NITH . 
SHIELD" 

U.~ 

3.2 
4.0 

RATINGS 
I NT ER PREiED ACCORDING TO DESIGN MA%INUM SYSTEM 

D 

HEATER VOLTAGE 

MAXIMUM PLATE VOLTA G,E 

MAXIMUM POSITIVE GRID VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM DC CAT HODE CURRENT 

MAXIMUM GRID CIRCUIT RESISTANCE 

MAXIMUM HEATER-CATHODE VOLTAGE: TOTAL DC AND PEAK 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

HEATER POSITIVE WITH RESPECT TO CATHODE 

HEATER WARM-UP TIME (AP PROX.)*

C ONTINDED ON FOLLOWING PAGE 

NITHOUT 
SHIELD 

S.V µµf 
3.2 µu.f 
3.2 r4l f 

3.0 voLTs 
250 voLrs 

0 VOLTS 

2.2 WATTS 

22 MA. 

1,O MEGOHM 

1OO VOLTS 

100 VOLTS 

11.0 SECONDS 

~ ~~ 
TUNG-SCl ELECTRIC 'NC.. ELECTRON TORE 01 VISION, BLOONFIELD, NEW JERSE7, U.S.A.. JU LT 1, 1960 PIpTE W5890 



3ES5 TENTATIVE DATA 

TUNG•SOL 

C ONIINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 3.O VOLTS 

HEATER CURRENT 0,45±6~i AMP. 

PLATE VOLTAGE ZOO VOLTS 

GRID VOLTAGE -1,O VOIT 

PLATE RESISTANCE (APPROX.) 8000 OHMS 

TRANSCO ND UCTANCE 9000 11MHOS 

AMPLIFICATION (ACTOR ~5 

PLATE CURRENT LO MA. 

GR ID VOLTAGE (A PPROX. J FOR 100 FiA PLATE CURRENT -6.O VOLT' 

À H EAT ER WARM—UP TIME IS DEFINED AS THE TIME REOUIREO FOR THE VOLTAGE ACROSS THE HEATER 70 REACH 
801 OF ITS RATED VOLTAGE AFTER APP IY ING 4 TI YES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE NEATER IN SERIES WITH A RESISTANCE OF VA IUE j TINES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

DESIGN—YA%INUY RATINGS ARE LIMITING VALUES OF OP ERATING ANO ENVIRONN EN TAI CONDITIONS APPLILAR IE 
TO A BOGET ELECTRON DEVICE Of A SPECIFIED TYPE A5 DEFINED BY ITS PUB LI SNED DATA r AND SHOULD 
NOi BE E%CEEOED UNDER THE NORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THESE 
VALUES 70 PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE. TAKING RESPONSIBILITY FOR THE 
EfFEC TS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE 
EQUIPMENT YANU FACTO RER SM OULD DESIGN SO THAT IM ITIAIIY AND THROUGHOUT LIFE NO DESIGN—NAXIYUY 
VALUE FOR THE INTENDED SERVICE IS E%GEED E9 NITN A BOGEY DEVICE -UNDER THE MORST PROBABLE 
OPERATING CONDITIONS NITN RESPECT TO SUPPLY—VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIAT ION r
EOUI PNENT CONTROL AOJ USTYENT, LOAD VARIATION, SIGNAL VARI 4TION,, >Nn ENVIRON IE NTAL CONDITIONS. 



TENTATIVE DATA 3EV5 

3" 
4 

MAX 

II I II 

GLASS BULB 

TUNG•SOL 

TETRODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

2.9 VOLTS 0.45 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 

MINIATURE 

7 PIN BASE 

TEW 

THE 3EV5 IS A HIGH GAIN, SHARP-CUTOFF SEVEN PIN TETRODE DESIGNED PAR-
TICULARLY FOR SERVICE IN V.H.F. TELEVISION TUNERS. IT HAS HIGH TRANS-
CONDUCTANCE, EXTREMELY LOW SCREEN CURRENT AND HIGH INPUT IMPEDANCE AT 
200 MC. RESULTING IN IMPROVED NOISE FIGURE. EXCEPT FOR HEATER RATINGS, 
THE 3EV5 IS IDENTICAL TO THE 2EV5 AND IS SIMILAR TO THE 6EV5. 

DIRECT INTERELECTRODE CAPACITANCES^ 
WITH E%TERN AL SHIELD 

GRID #1 TO PLATE (MAX.) 
INPUT 
OUTPUT 

0.035 µµf 
4.50 µµf 
2.90 µµf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MA%IMUM SYST EMB

HEATER VOLTAGE 2.9 VOLTS 

MAXIMUM PLATE VOLTAGE 275 VOLTS 

MAXIMUM GRID #2 SUPPLY VOLTAGE 1HO VOLTS 

MAXIMUM GRID #2 VOLTAGE SEE GRID tl2 INPUT RATING CHART 

MAXIMUM PLATE DISSIPATION 3.25 WATTS 

MAXIMUM GRID #2 DISSIPATION 0.2 WATTS 

MAXIMUM GRID #1 VOLTAGE: 

POSITIVE VALUE O VOLTS 

M AXfMUM CATHODE CURRENT ZO MA. 

MAXIMUM HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CAT H'ODE 

TOTAL DC AND PEAK ZOO VOLTS 

HEATER POSI-TINE WITH RESPECT TO CATHODE 

DC 5O VOLTS 

TOTAL OC AND PEAK lOO VOLTS 

MAXIMUM GRID CIRCUIT RESISTANCE 0.5 MEGOHM 

^WITH SHIELD #j1M1 CONNECTED TO PIN W2. 

BDESIGN-MA%IMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE 
TO A'BOG EY ELECTRON DEVICE OF A SPECI FI EO TYPE AS DEFINED BY ITS PUBLISHED DATA, AND SHOULD 
NOT BE EXCEEDED UNDER THE WORST P ROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THESE 
VALUES TO PROVIDE ACCEPTABEE SERVICEABILITY OF THE DEVICE, STAKING RESPONSIBILITY FOR THE 
EFFECTS Of CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE 
EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT IN ITIALIY AND TH ROUGMOUT II FE NO DESIGN-MA%IMUM 
VALUE FOR THE INTENDED SERVICE IS E%CEEDED WITH A BOGEY DEVICE UNDER THE WORST PROBABLE 
OPERATING CON Di TIONS WITH RESPECT TO SU PPLT-VOLTAGE YARIATION, EQUIPMENT COMPONENT VARIATION, 
EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS. 

CONTINUED ON FOLLOWING PAGE 

TUN G-SOL EL EC TRiC INC. ELECTRON TUBE. DIVISION, BLOOM FIELD, NEW JERSEY, U.S.A. DECEMBER 1, 1959 PLATE W5A 88 



3EV5 TENTATIVE DATA 

~  TUNG•SOL 

C G4TINUED FROM PRECEDING PAFF 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 2.9 VOLTS 
HEATER CURRENT O•u5 AMP. 
PLATE VOLTAGE 25O VOLTS 
GRID #2 VOLTAGE $O VOLTS 

GRID #1 VOLTAGE -I VOLTS 
PLATE RESISTANCE 0.150 MEGOHM 

TRANSCONDUCTANCE $$OO µMHOS 
GRID #1 CUTOFF BIASC 4.5 VOLTS 

PLATE CURRENT L1,j MA. 

GRID #2 CURRENT 0.90 MA. 

CFOR TRANSCONDUCTANCE OF 100 µMHOS. 
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TENTATIVE DATA 3EV5 

n 

25 

20 

d15 z a 
J 
J 

S 

W 
F-slo 
d 

3EV5 
Ef = 2.9 Volts 
ECz = 80 Volts 

GRID kl 

-0.5 

-7..0 

—2. 

—2.5 
 rT' 
-3•a 

" 
100 200 300 400 500 

PLATE VOLTS 

~ I I I I I 1 1 1 1 1 1 ': I l l l f l l l l l l l f l l 

5 

4 

N 
 W 

 W 

 ~3 a 
J 

 ~ 1 
~ _— N 

 Np_~. 
x 

_~~ .  o 
 ~ — N 

 ~ — cT 
  _ I 

  I —w 
  —'o 

I 

3EV5 
Ef = 2.9 Volts 
EoZ = 80 Volts 

I 

~~ 

'1 

~~,► 
I"■,. _ 

(~1 \1.0 
~~~~ 
~,~=_ 

~~` _ 
  1 

\~  ~ 
1~0 200 300 

PLATE  VOLTS 
I 

n 

400 500 

J I 
TONG—SOL ELECTRIC INC. ELECTRON TUBE OIVISI ON. DLOOM FIELD. NEW JERSEY. U.S.A. DECEMBER 1. 1959 PLATE Y36B~ 



3EV5 TENTATIVE DATA 
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3FH5 

TUNB•=OL 

TRIODE 

MINIATURE TYPE 

3' _ 
4 

MAX 

IIIII 

COATED UNIPOTE NTIAL CATHODE 

HEATER 

} 3.0 VOLTS 0.45'_6 AMP. 

1 6~ AC OR DC 
MAX ~ I. 

2 8 ANY MOUNTING POSITION 
M

I
A X 

GLASS BULB 
SMALL SUTTON MINIATURE 

7 PIN BASE E7-1 
OUTLINE DRAWING 

J F.DEC 5-? 

BOTTOM VIEW 

BASING DIAGRAM 

J EDEC 7FP 

IS 

THE 3FH5 IS A NEUTRODE TRIODE TUNER IN THE 7 PIN MINIATURE CONSTRUCTION. 
IT IS DESIGNED FOR USE IN GROUNDED CATHODE RF AMPLIFIERS, WITH THE NEUTRODE 
CONSTRUCTION PROVIDING A LOWER GRID TO PLATE CAPACITANCE WITH CONSEQUENT 
EASE OF NEUTRALIZATION. THE CONVENTIONAL GRID RESULTS IN LOW INPUT CAPAC-
ITANCE. EXCEPT FOR HEATER RATINGS AND HEATER WARM-UP TIME, THE 3FH5 IS 
IDENTICAL TO THE 2FH5 AND 6FH5. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE: G TO P (MAX.) IriOGEY) 
INPUT: G TO (H+K+I.S.) 
OUTPUT: P TO (HtK+I.S.) 

A WITH EXTERNAL SHIELD #316 CONNECTED TO PIN #1. 

wITHA wlTHour 
SHIELD SHIELD 

~ 0.52 ~ 0.52 
3.2 3.2 

4.0 3.2 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MA %IMUM SYSTEM 

pf 

pf 

pf 

HEATER VOLTAGE 3.0 VOLTS 

MAXIMUM PLATE VOLTAGE 150 VOLTS 
MAXIMUM GRID VOLTAGE (POS ITI VE) 0 VOLT 

MAXIMUM PLATE DISSIPATION 2.2 WATTS 
MAXIMUM DC CATHODE CURRENT 22 MA. 

MAXIMUM GRID CIRCUIT RESISTANCE 1.0 MEGOHM 
~ MAXIMUM DC HEATER-CAl"NODE VOLTAGE (TOTAL DC AND PEAK) 

HEATER NEGATIVE WITH RESPECT TO CATHODE 100 VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 100 VOLTS 

HEATER WARM-UP TIME (A PP ROX.)" 11.0 SECONDS 

HINDI CAT ES A CHANGE. CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, Bl00M FI ELD, NEw JERSEY, U.S.A., M4Y 1, 19M11 PLATE '!5158 
J 



3FH5 

TUNo•so~ 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A AMPLI FIER 

HEATER VOLTAGE 3.0 VOLTS 

HEATER CURRENT 0.45±6% AMP. 

PLATE VOLTAGE 135 VOLTS 

GRID VOLTAGE - 1.0 VOLT 

PLATE RESISTANCE (APPROX.) 5600 OHMS 

TRANSCONDUCTANCE 9000 µMHOS 

AMPLIFICATION FACTOR 50 

PLATE CURRENT 11 MA. 

GRID VOLTAGE (APPROX.) FOR 100 µA PLATE CURRENT -5.5 VOLTS 

~ HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER 
TO REACH 80% OF ITS RATED VALUE AFTER APPLYING FOUR TIMES THE RATED HEATER VOLTAGE 

TO A CIRCUIT CONSISTING OF THE TUBE HEATER IN SERIES WITH A RESISTANCE EQUAL TO THREE 
TIMES THE RATED HEATER VOLTAGE DIVIDED BY THE RATED HEATER CURRENT. 

D ESIGN•MAXIMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS 
APPLICABLE TO A BOGEY E LECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED 

DATA, AND SHOULD NOT BE EXCEEDED UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE 

MANUFACTURER CHOOSES THESE VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, 

TAKING RESPONSIBILITY FOR THE EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIA-

TIONS IN DEVICE CHARACTERISTICS. THE EOUIPMENT MANUFACTURER SHOULD DESIGN 50 THAT 

INITIALLY AND THROUGHOUT LIFE NO DESIGN-MAXIMUM VALUE FOR THE INTENDED SE RVICE IS EX-

CEE6ED WITH A BOGEY DEVICE UNDER 7HE WORST PROBABLE OPERATING CONDITIONS WI7H RESPECT 

TO SU PPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, EgUI PMENT CONTROL ADJUST-

MENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS. 



TENTATIVE DATA 3FQ5 

3 _ 
a 

MAX 

II I II 

GLASS BULB 
5-"t 

TUMO.80L 

TRIODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

2.8A VOLTS 0.458 AMP. 

ANY MOUNTING POSITION 

BOTTOM VIEW 

MINIATURE BUTTON 
7 PIN BASE 

7FP 

THE 3FQ5 IS A SEMI- REMOTE CUTOFF TRIODE IN THE 7 PIN MINIATURE CONSTRUC-
TION. IT IS DESIGNED FOR USE AS A VHF AND RF AMPLIFIER AT A B+ OF 135 
VOLTS. EXCEPT FOR HEATER RATINGS AND HEATER WARM-UP TIME, THE 3FQ5 IS 
IDENTICAL TO THE 2FQ5 AND THE 6FQ5. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH EXTERNAL SHIELD 

GRID TO PLATE 

INPUT: G TO (H+K+I.S.+E. S.) 

OUTPUT: P TO (H+K+I.S.+E.S.) 

HEATER TO CATHODE 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

HEATER VOLTAGED 

MAXIMUM PLATE VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM DC CATHODE CURRENT 

MAXIMUM NEGATIVE GRID VOLTAGE 

MAXIMUM GRID CIRCUIT RESISTANCE (SELF BIAS) 

MAXIMUM HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK. 

HEATER POSITIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

HEATER WARM-UP TIME (AP PR OX.)x

0.4 µµf 
4.8 µµf 
4.0 µµf 
2.8 µµf 

Z,SA VOLTS 

ZOO VOLTS 

Z.5 WATTS 

ZZ MA. 

5O VOLTS 

1.O MEGOHMS 

LOO VOLTS 

LOO VOLTS 

11.0 SECONDS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS Al AMPLIFIER 

HEATER VOLTAGEO Z.BA VOLTS 

HEATER CURRENTO 0.45+,03 AMP. 

PLATE VOLTAGE 135 VOLTS 

6R ID VOLTAGE -1.Z VOLTS 

PLATE CURRENT 11.5 MA. 

TRANSCONDUCTANCE 11 OOO µMHOS 

AMPLIFICATION FACTOR GO 
PLATE RESISTANCE (APPR OX.) 5 5OO OHMS 

EC FOR Ib = 100 µA (APPROX.) -5 VOLTS 

CONTINUED ON FOLLOWING PAGE 

T UNG-SO L'ELE CTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI ELD, NEW JERSEY r U.S.A., OCTOBER 1, 1960 PLATE #5991 



3FQ5 TENTATIVE DATA 

TUNO•=OL 

CONTINUED FROM PRECEDING PAGE 

NOTES 

ATHE BOGEY VA IUE OF VO ITAGE/CURRENT PRECEDING THIS NOTE IS OBTAINED NH EN OPERATING THE NEATER 
WI TM THE SPECIFIED VALUE OF CURRENT/VOLTAGE. 

BFOR SERIES/PA RALI EL OPERATION OF HEATERS. EQUIPMENT SHOULD BE DESI GN EO THAT AT NORMAL SUPPLY 
VOLTAGE BOGEY TUBES WILL OPERATE AT THIS VALUE OF HEATER/CURRENT VOLTAGE. 

C 
DESIGN-VAX IMUM RATINGS AqE LIMITING VA IU ES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED OY ITS PUBLI SM ED DATA. AND SM OU ID 
MOT BE E%CEEDEO UNDER THE wOR ST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THESE 
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE. TAN IN6 RESPONSIBILITY FOR 7ME 
EFFECT$ OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CH Aq ACTERI STICS. THE 
E OUI PY ENT MANUFALTUR ER SMOU lO DESIGN SO TN AT IN tT1A LLY AND THROUGHOUT II FE NO DESIGN-MA%IMUM 
VALUE FOR THE INTENDED SERVICE IS E%CEEDEO WI iH A BOGEY DEVICE UNDER THE NORST PROBABLE 
OPERATING CON OITIONS WITH RESPECT TO SUPPLY-VOLTAGE VARIATION. EOUIPM ENT COMPONENT VARIATION 
EQUIPMENT CONTROL AOJ USTMEN T. LOAD VARIATION. SIGN AI VAR14ilON, ANO FNVIRONIF NT4L CON OITION S. 

UH EAT ER YO LTAGE SUPPLY VARIATIONS SHALL BE RESTRI CTEO TO MAINTAIN HEATER VOLTAGE/CURRENT WITHIN 
THE SPECI FI EO TOLERANCE. 

ZM EA TER HARM-UP i1ME IS OEFIN ED AS THE TIME REpU IREO FOR THE VOLTAGE ACROSS THE NEATER TO REACH 
BOS OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RAT EO NEATER YO ITAGE TO A CIRCUIT CONSISTING 
OF THE TUBE NEATER IN SERIES NI TN A RESISTANCE OF VALUE j TIMES THE NOM IMAL MEAT ER OPERATING 
RESISTANCE. 



3FQ5A 

TUNO.80L 

TRIODE 

MINIATURE TYPE 

3' 
4 

,. 

MAx 

I~ 8 
MAX 

11111 

28 
MAX 

GLASS BULB 
MINIATURE BUTTON 
7 PIN BASE E7-1 
OUTLINE DRAWING 

J EDEC 5-2 

COATED UNIPOTENTIAL CATHODE 

HEATER 

2.8 VOLTS 0.458 AMP. 

ANY MOUNTING POSITION 

BOTTOM YIEW 

BASING DIAGRAN 
J ED EC iFP 

IS 

THE SFQSA IS A SEMI—REMOTE CUTOFF TRIODE IN THE 7 PIN MINIATURE CONSTRUC—

TION. IT IS DESIGNED FOR USE AS A VHF AND RF AMPLIFIER AT A 8+ OF 135 
VOLTS. EXCEPT FOR HEATER RATINGS AND HEATER WARM—UP TIME, THE 3F05A IS 

IDENTICAL TO THE 2FQ5A AND THE 6FQ5A. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH E%T ERNAL SHIELD 

GRID TO PLATE 

INPUT: G TO (H+K+I.S.+E. S.) 

OUTPUT: P TO (H+K+I. S.+E.S.) 

HEATER TO CATHODE 

INTERPRETED ACCORDING TO DESIGN MA%IMUM SYSTEM 
RATINGS G

0.52 
5.0 

3.5 
2.5 

pf 
pf 
pf 
pf 

HEATER VOL TAGED 2,8 VOLTS 

MAXIMUM PLATE VOLTAGE ZOO VOLTS 

MAXIMUM PLATE DISSIPATION 2.5 WATTS 

MAXIMUM DC CATHODE CURRENT Z2 MA. 

MAXIMUM NEGATIVE GRID VOLTAGE 5O VOLTS 

MAXIMUM GRID CIRCUIT RESISTANCE (SELF BIAS) 1.O MEGOHMS 

MAXIMUM HEATER~CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 1OO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO VOLTS 

HEATER WARM—UP TIME (AP PROX.)* 11.0 SECONDS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS Al AMPLIFIER 

HEATER VOLTAGED 2.8 VOLTS 

HEATER CURRENTD 0.45t•03 
AMP' 

PLATE VOLTAGE 13h VOLTS 

GRID VOLTAGE -1.2 VOLTS 

PLATE CURRENT H.9 MA. 

TRANSCONDUCTANCE 12000 µMHOS 

AMPLIFICATION FACTOR 74 

PLATE RESISTANCE (APPR OX.) 6300 OHMS 

EC FOR Ib = l00 µA (APPROX.) —4.5 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TONG-GOL ELECTRIC INC., ELECTRON TUBE DIVIGION~ BLOOMFIELO, NEW JERSEY, U.S.A. JUNE 1, 1961 PLATE N6181 



3FQ5A 

TUNO.80L - 

CONTINUED FROM PRECEDING PAGE 

NOTES 

BFOR SERIES/PARALLEL OPERATION OF HEATERS. EOUIPM ENT SN OU LD BE DESIGNED THAT AT NORMAL SUPPLY 
VOLTAGE BOGEY TUBES MILL OPERATE AT TM IS VALUE OF MEAT ER/LU RR ENT VOLTAGE. 

C 
DESIGN-MA%IMUY RATINGS ARE LIMITING VA IU ES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE 
TO A BOGET ELECTRON DEVICE OF A SPECIFIED TTPE AS DEFINED BY ITS PUBLISHED DATA, AND SM OULD 
MOT BE E%CEEDED UNDER THE NORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THESE 
Y ALU ES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TAXING RESPOMSIBIIITT fOR THE 
EFFECTS OF- CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE 
E OUIPN ENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND TN ROUGH OUT LIFE NO DESIGN-MA%IMUM 
VALUE FOR THE INTENDED SERVICE IS E%CEEDED NITN A BOGEY DEVICE UNDER THE WORST PROS ABLE 
OPERATING CONDITIONS WITH RESPECT TO SUPPLY-VOL7AGE VARIATION, EOU IPM ENT COMPONENT VARIATION;
EQUIPMENT CONTROL AW USTMEN T. LOAD VARIATION, SIGNAL VARIATION, ANO FNVIRON MC NTAL CONOIT ION 5.1 

DH EAT ER VOLTAGE SUPPLY VAR~I ATIONS SHALL NE RESTRICTED TO MAINTAIN HEATER VOLTAGE/CURRENT WITHIN 
THE SP EC LFI ED TOLERANCE. 

*NEATER WARM-UP TIME IS DEFINED AS THE TIME REOU IRED FOR THE VOLTAGE ACROSS THE NEATER TO REACH 
BOf' OF ITS RATED VOLTAGE AFTER APPLT LNG 4 TIMES RATED NEATER YO LTAGE TO A CIRCUIT CONS ISTIN~ 
OF THE TUBE NEATER IN SERIES ■ITN A RESISTANCE OF VALUE ) TINES THE NOMINAL NEATER OPERATING 
RESISTANCE. 



TENTATIVE DATA 3FY5 

~~ 
2 

MAX. 

GLASS BULB 

S— 2 

TUNG•SOL 

TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

SERIES SUPPLY 

3.1 VOLTS 0.45 AMP. 

ANY MOUNTING POSITION 

BOTTOM VIEW 

TER 

THE 3FY5 IS A REMOTE CUT—OFF, FRAME GRID SHIELDED TRIODE IN THE 7 PIN 
MINIATURE CONSTRUCTION. IT IS ESPECIALLY DESIGNED FOR SERVICE IN VHF 
TUNERS OF TELEVISION RECEIVERS, AND IS CONTROLLED FOR LOW NOISE FIGURE 
AT 220 MC/S AND OPERATION AT LOW SUPPLY VOLTAGES. EXCEPT FOR HEATER 
RATINGS, THE 3FY5 IS IDENTICAL TO THE 2FY5 AND THE 6FY5• 

DIRECT INTERELECTRODE CAPACITANCES 

INPUT 

ouTPUT 
GRID TO HEATER (MAX.) 

PLATE TO CATHODE 

GRID TO CATHODE 

CATHODE TO HEATER 

PLATE TO GRID 

RATINGS 

M ITHDUT 
EXT. SHIELD 

MITH 
EXT. SHIELD 

4.75. 4.75 
3.3 4.3 

0,2$ 0.2$ 
0,25 0,21 

3.2 3.2 
2.5 2.5 

0,50 0.4$ 

µtcf 
µµ.f 

µµf 

µµf 

µµf 

µµf 

µµ.f 

q 850 LUTE Mq%IMUM VA LUH$ 

HEATER VOLTAGE 3.1 VOLTS 

MAXIMUM PLATE VOLTAGE ZOO VOLTS 

MAXIMUM PLATE VOLTAGE (ZERO PLATE CURRENT) 55O VOL7S 

MAXIMUM PLATE DISSIPATION 2.2 WATTS 

MAXIMUM CATHODE CURRENT 2O MA. 

MAXIMUM N EGATIVE GRID VOLTAGE 5O VOLTS 

MAXIMUM GRID CIRCUIT RESISTANCE 1 ME60HM 

MAXIMUM CATHODE—HEATER VOLTAGE ZOO VOLTS 

MAXIMUM CATHODE—HEATER CIRCUIT RESISTANCE 2O ('OO OHMS 

TYPICAL OPERATION 

HEATER VOLTAGE 3'3 VOLTS 

HEATER CURRENT 0.45 AMP. 

PLATE VOLTAGE 

NEGATIVE GRID BIAS 

PLATE CURRENT 

TRAM SCONDUCTANCE 

AMPLIFICATION FACTOR 

135 135 135 135 
1 3.1 5 4.5 
11 0.1 

13 000 625 125 --- 

7O 

voLrs 
VOLTS 

MA. 

µMHOS 

T UNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, Bl00MFi ELD, NEW JERSEY, U.S.A., 9CTOB ER 1, 1960 PLATE W5992 





3GK5 

TUNG•SOL 

TRIODE 

MINIATURE TYPE 

~w 

' 1 
1.875" 
MA

I
j

X

1 

" I~ 

GLASS BULB 

MINIATURE BUTTON 
7 PIN BASE E7-1 

OUTLINE DRAWING 
JEDEC S-2 

SHIELDED TRIODE 

FO R 

NEUTRODE CIRCUIT 

APPLICATIONS 

BOTTOM VIEW 

JEDEC 7 FP 

IS 

THE 3GK5 iS A FRA~~9E GRID GAIN CONTROLLED SHIELDED TRIODE IN THE 7 PIN MINIATURE CON-

STRUCTION. IT IS DESIGNED FOR USE AS A VHF RF AMPLIFIER AT A B+ OF 13S VOLTS. 

DIRECT INTERELECTRODE CAPACITANCES 

WITH SHIELD 

GRID TO PLATE 

INPUT: G-TO (H + K + I.S. + E.S. 

OUTPUT: P TO (H + K + I.S. + E.S. ) 

HEATER TO CATHODE 

0.52 p~ 

5.0 Pf 

3.S pf 

25 p{ 

HEATER CHARACTERISTICS AND RATINGS 

DESIGN MA %IMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 

HEATER WARM-UP TIME 

VOLTS 4;; 

I 

LIMITS OF SUPPLIED 600' 40 

HEATER-CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 100 . ~. _ - 

HEATER POSITIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 100 dGL i~ 

CONTINUED ON FOLLOWING PAGE 

TUNG—SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI ELD, NEW JERSEY, u. S. A., JAN'vARY 1, loFV FL- - - - . 



3GK5 

TUNc•:o~ 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 

DESIGN MAXIMUM RATINGS -SEE EIA STANDARD RS-239 

PLATE VOLTAGE 200 VOLTS 

GRID VOLTAGE -50 VOLTS 

PLATE DISSIPATION 2.5 WATTS 

DC CATHODE CURRENT 22 MA. 

GRID CIRCUIT RESISTANCE -SELF BIAS 

CHARACTERISTICS AND TYPICAL OPERATION 

CLASS AI AMPLIFIER 

1,0 MEGOHMS 

PLATE VOLTAGE 135 VOLTS 

GRID VOLTAGE -1.0 VOLTS 

PLATE CURRENT 1 1.5 MA, 

T RANSCONDUCTANCE 15,000 µMHOS 

AMPLI FICATION FACTOR 78 

PLATE RESISTANCE Approx. 5,400 OHMS 

Ec FOR Gm = 150 µMHOS Approx. -4.2 VOLTS 

Ec FOR G m = 1,500 µMHOS Approx. -2.5 VOLTS 

HOT INPUT RESISTANCE - 200 Mc/s -GROUNDED PLATE 275 OHMS 

HOT INPUT CAPACITANCE - 200 Mc/s -GROUNDED PLATE 11.2 pf 

NOISE FIGURE - 200 Mc/s -OPTIMIZED NEUTRALIZED 

TRIODE RF AMPLIFiER STAGE, NOISE MATCHED 4.7 DB 



TENTATIVE DATA 3GS8 

GLASS BULB 

TUNG•SOL 

DUAL PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

3.15 VOLTS 0.60 AMP. 

ANY MOUNTING POSITION 
BOTTOM VIEW 
SMALL BUTTON 

9 PIN BASE 

9Lw 

THE 3GS8 IS A DUAL PENTODE WITH A SEPARATE PLATE AND A SEPARATE #3 GRID 
IN THE 9 PIN MINIATURE CONSTRUCTION. IT IS PRIMARILY INTENDED FOR SERVICE 
AS A COMBINED SYNC SEPARATOR—CLIPPER AND AGC TUBE 1N TELEVISION RECEIVERS 
EXCEPT FOR HEATER RATINGS AND HEATER WARM—UP TIME THE 3GS8 IS IDENTICAL 
TO THE 4GS8 AND THE 6GS8. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT E%T ERN AL SHIELD 

GRID #3 TO PLATE (EACH SECTION) 

GRID #1 TO ALL 

GRID #3 (EACH SECTION) TO ALL 

PLATE (EACH SECTION) TO ALL 

GRID #3 (SECTION #1) TO 

GRID #3 (SECTION 2) (MAX.) 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM A 

2.0 {y~.f 
6.0 w~f 
3.8 µ>zt 
3.2 µµf 

0.015 w~f 

HEATER VOLTAGE 3.15 voLT 

MAXIMUM PLATE VOLTAGE (EACH SECTION) 3OO VOLTS 

MAXIMUM GRID #2 VOLTAGE 15O VOLTS 

MAXIMUM POSITIVE DC GRID #} VOLTAGE (EACH SECTION) 3.O VOLTS 

MAXIMUM NEGATIVE DC GRID #} VOLTAGE (EACH SECTION) 5O VOLTS 

NA%IMUM PEAK POSITIVE GRID #3 VOLTAGE (EACH SECTION) 5O VOLTS 

MAXIMUM NEGATIVE DC GRID #1 VOLTAGE 5O VOLTS 

MAXIMUM PLATE DISSIPATION (EACH SECTION) 1.1 WATTS 

MAXIMUM GRID #2 DISSIPATION 0.7j WATTS 

MAXIMUM DC CATHODE CURRENT 12 MA. 

MAXIMUM GRID #1 CIRCUIT RESISTANCE O.5 MEGOHM 

MA%IMUM GRID #} CIRCUIT RESISTANCE (EACH SECTION) O.5 MEGOHM 

MAXIMUM HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC lOO VOLTS 

TOTAL DC AND PEAK ZOO VOLTS 

HEATER WARM- UP TIME (AP PR OX.) * 11.0 SECONU -

1 

CONTINUED ON FO LIOWING PAGE 

 J 
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3GS8 TENTATIVE DATA 

i  TUNO•=OL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

BOTH SECTIONS OPERATING 

HEATER VOLTAGE 

HEATER CURRENT 

• PLATE VOLTAGE (EACH SECTION) 

GRID #2 VOLTAGE 

GRID #3 VOLTAGE (EACH SECTION) 

GRID #1 VOLTAGE 

PLATE CURRENT (EACH SECTION) 

GRID #2 CURRENT 

CATHODE CURRENT 

3.15 voLrs 
0.60 AMP. 

100 100 voLrs 
67.5 67.5 voLTs 
—1O O VOLTS 

NOTE B NOTE B 

2.0 MA. 

6.0 3.6 MA. 

6.1 7.7 MA. 

EACH SECTION OPERATING SEPARATELY MITH PLATE AND GRID 

t3 OF OPPOSITE SECTION GROUNDED. 

PLATE VOLTAGE lOO 
GRID #2 VOLTAGE 67,Ej 

GRID #3 VOLTAGE O 

GRID #1 VOLTAGE O 
PLATE CURRENT 

GRID #} TRANSCOND UCTANCE 

GRID #1 TRANSCO ND UCTANCE 1200 

EC} FOR Ib = 100 µA (APPR OX.) 

EC1 FOR Ib = 100 µA (APPROX.) 

ZOO VOLTS 

67.5 voLTs 
O VOLTS 

NOTE B 

Z.O MA. 

27O µMHOS 

µMHOS 

—3.7 voLrs 
—2.O VOLTS 

;NEATER ILA RN-UP TINE IS DEFINED AS 7NE TINE REQUIRED FOR 7NE VOLTAGE ACROSS 7NE HEATER TO pEACN 
BOf OF ITS RATED YOLTAOE AFTER APPLYING 4 TIYES RATED MEAT ER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE MEAT ER IN SERIES NITN A qES ISTANtE OF YA LUE j TIYES THE NOMINAL NEATER OPERATING 
RES iSTANCE. 

A 
DESIGN-NA%INUN RATIMGS'ARE UNITING VA lUES OF OPERATING AND EMVIpONN ENTgL CONDI ilONS APPLI CAB IE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS OEFIN ED BY ITS PUB LI SHED DATA, AMD SN OV LD 
NOT eE EXCEEDED UNDER THE NORST •PROBABLE CONOIT ION S. THE DEVICE NANVFACTURER CHOOSES TN ESE 
V ALUES TO PROVIDE ACCEPTABLE SERYICEABILITT OF THE DEVICE. TAKING RESPONSIBILITY FOR THE 
EFFECTS OF CM AN GES IM OPERATING CONDITIONS DUE TO YARIATI ONS IM DEV ICE LM ARACTER ISTICS. THE 
EQUIPNENT YAMUFACTURER SHOULD DESIGN SO THAT INITIA IIY ANO TMROUG MOUT LIFE NO OES IGM-YA%INUN 
VALUE FOR THE INTENDED SERVICE IS EXCEEDED NITN A BOGET DEVICE UNDER THE NORST PROBABLE 
OPERATING CONDITIONS NITN RESPECT TO SUPPLY-VOLTAGE VARIATION. EOUI PYEMT COMPONENT VARIATION 
EQUIPMENT CONTROL AOJ USTNENT~ LOAD YARIATI OM. SIGNAL VARIATION S AND ENVIRONNENTAI CONDITIONS. 

BGRID CURRENT ADJUSTED FOR 100 µA OC. 



3HM6 

TUNG•SOL 

PENTODE 

MINIATURE TYPE 

GLASS BULB 

SMALL BUTTON 
9 PIN BASE E9-1 

OUTLINE DRAWING 

JEDEC b-Z 

SHARP-CUTOFF PENTODE 

FOR 

IF AMPLIFIER STAGES 

IN TV RECEIVERS 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 9PM 

THE 3HM6 IS AFRAME-GRID, SHARP-CUTOFF PENTODE IN THE 9 PIN MINIATURE CONSTRUCTION. 
IT IS DESIGNED FOR SERVICE IN THE IF AMPLI FIER STAGES OF TELEVISION RECEIVERS. EXCEPT 
FOR HEATER CHARACTERISTICS AND RATINGS, THE 3HM6 IS IDENTICAL TO THE 4HM6 AND THE 
6HM6. 

DIRECT INTERELECTRODE CAPACITANCES 

WITH SHIELD x315 
CONNECTED TO 

CATHODE 

WITHOUT 
SHIELD 

GRID TO PLATE 0.024 0.031 pf 

INPUT 8.70 8.70 Pf 

OUTPUT 3.00 2.15 rf 

HEATER CHARACTERISTICS AND RATINGS 

DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS•239 

AVERAGE CHARACTERISTICS 3.15 VOLTS 600 MA. 
HEATER WARM-UP TIME 11 SECONDS 
LIMITS OF SUPPLIED CURRENT 600±40 MA. 

HEATER CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK MAX. 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 
TOTAL DC AND PEAK MAX. 200 VOLTS 

CONTINUED ON FOLLOWING PAGE 

J 
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3HM6 

TUNG•SGL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES- SEE EIA STANDARD RS-~39 

PLATE VOL TAGE 250 VOLTS 

GRID 2 SUPPLY VOLTAGE 250 VOLTS 

GRID 2 VOLTAGE See Rating Chart 

NEGATIVE GRID 1 VOLTAGE 50 VOLTS 

PLATE DISSIPATION 2.5 WATTS 

GRID 2 DISSIPATION - UP TO 125 VOLTS 0.6 WATT 

GRID 1 CIRCUIT RESISTANCE: 
CATHODE-BIAS RESISTOR 1 MEGOHM 

FIXED BIAS 0.75 MEGOHM 

CHARACTERISTICS AND TYPICAL OPERATION 

PLATE VOLTAGE 

GRID 3 VOLTAGE 

GRID 2 VOLTAGE 

CATHODE-BIAS RESISTOR 
PLATE CURRENT 

GRID 2 CURRENT 
TRANSCONDUCTANCE 

PLATE RESISTANCE 
HOT INPUT RESISTANCE A 

HOT INPUT CAPACITANCE A 

GRID 1 VOLTAGE AT Gm = 100 {MHOS 

125 VOLTS 

Connected To Cathode At Socket 

125 VOLTS 
56 OHA1S 
13 MA. 

3.2 MA, 

15,000 NMHOS 

0.156 MEGOHM 

13,000 OHMS 

7.4 pf 

A 
MEASURED AT 44 MC/S WITH UN BY PASSED 56 OHM CATHODE RESISTOR. 

—3.0 VOLTS 

~r 



3HM6 

I 
GRID #2 

INPUT RATING CHART 
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3HM6 

1
AVERAGE TRANSFER 

CHARACTERISTICS 

Eb = 125 VOLTS 

i~ 
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GRID N1 VOLTS 
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3HM6 
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3HS8 

e7s" 
MAX 

I 

2.625° 2.375" 
MAX MAX 

~~ ~ ~~ 

GLASS BULB 

SNAIL BUTTON 

9 PIN BASE E9-1 

OUTLINE DRAWING 

J EDEC 6-j 

TUNG•SGL 

TWIN PENTODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

FOR T.V. APPLICATIONS 

ANY MOUNTING POSITION 

K IG3

BOTTOM VIEW 

B ASIN6 DI AGRAM 

J EDEC 9fG 

THE 3HS8 IS A MINIATURE TWIN PENTODE THAT INCORPORATES SEPARATE PLATES ANDlf3 

GRIDS FOR THE TWO SECTIONS TOGETHER WITH A COMMON SCREEN, ✓il GRID, AND CATHODE. IT 

IS INTENDED FOR USE AS A COMBINED SYNC-AGC TUBE IN TELEVISION RECEIVERS. EXCEPT 

FOR HEATER RATINGS AND HEATER WARM-UP TIME, THE 3HS8 IS IDENTICAL TO THE 4HS8 
AND THE bH S8. 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 
WITHOUT E%TERN AL SMI ELO 

GRID i13 TO PLATE, EACH SECTION 

GRID #1 TO ALL 

GRID #3 (EACH SECTION) TO ALL 

PLATE (EACH SECTION) TO ALL 

GRID #5 (SECTION 1) TO GRID #3 (SECTION 2), MAX. 

HEATER RATINGS AND CHARACTERISTICS 
DESIGN-MA %IMUM VALUES - SEE EIA STANDARD RS-2j9 

AVERAGE CHARACTERISTICS 

HEATER WARM — UP TIMER 

NEATER SUPPLY LIMITS: 
CURRENT OPERATION 

2.0 pf 

6.0 pf 

3.6 pf 
3.0 pf 

0.015 pf 

3.15 VOLTS 6~ MA. 

11 SECOND° 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 

TOTAL DC AND PEAK 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

HEATER WARM—UP TIMEf' 

600 t 40 M A . 

lOO VOLTS 

2OO VOLTS 

`ZOO VOLTS 

11 SECONDS 

A 
M EATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 
b0i OF ITS RATED VOLTAGE AFTER APPLYING M TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WI TM A RESISTANCE OF VALUE j TIMES THE NONINAL HEATER OPERATING 
RESISTANCE. 

T UNG-SOL EIF.CTRIC INC-, ELFCT RON TUBE DIVISION, BLOOMFIELO, NEW JERSEY, U.S.A.. 4P OI L 1. 19Hi PLATE r6R96 



3HS8 

r  TUNG•SOL 
CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MA%IMDM VALUES - SEE EIA STANDARD RS-2j9 

PLATE VOLTAGE, EACH SECTION jOl) VOLTS 

SCREEN VOLTAGE 15O VOLTS 

POSITIVE DC GRID #} VOLTAGE, EACH SECTION 3.O VOLTS 

NEGATIVE DC GRID #} VOLTAGE, EACH SECTION SO VOLTS 

PEAK VOSITIVE GRID #3 VOLTAGE, EACH SECTION 5O VOLTS 

NEGATIVE DC GRID #1 VOLTAGE 5O VOLTS 

PLATE DISSIPATION, EACH SECTION I.T WATTS 

SCREEN DISSIPATION 0.75 WATT 

DC CATHODE CURRENT Z2 MA. 

GRID #1 CIRCUIT RESISTANCE O.~ ME60HM 

GRID #3 CIRCUIT RESISTANCE, EACH SECTION O.5 MEGOHM 

TYPICAL OPERATING CHARACTERISTICS 

AVERAGE CHARACTERISTICS - BOTH SECTIONS OPERATING 

PLATE VOLTAGE, EACH SECTION lOO LOO VOLT 

SCREEN VOLTAGE 6~.~ E~.S VOLTS 

GRID #3 VOLTAGE, EACH SECTION -lO O VOLTS 

GR I D #1 VOLTAGE B 

PLATE CURRENT, EACH SECTION --- 2.O MA. 

SCREEN CURRENT 7.O 4.4 MA. 

CATHODE CURRENT ~.1 8.~ MA. 

AVERAGE CHARACTERISTICS — EACH SECTION SEPARATELY 

'NITH PLATE 5 fRID Mj OF OPPOSITE SECTION GROUN OEO 

PLATE VOLTAGE LOO LOO VOLTS 

SCREEN VOLTAGE E)~.7 6~.5 VOLTS 

GRID #} VOLTAGE O O VOLTS 

GRID #1 VOLTAGE O B VOLTS 

GRID #} TRANSCONDUCTANCE --- 45O LLMHOS 

GRID #1 TRANSCONDUCTANCE IlOO --- {iMHO ̀, 

PLATE CURRENT --- 2.O MA. 

GRID #3 VOLTAGE, (APPROX.) 

AT Ib = 100 uA ~3. 5 VOLT. 
GRIU #1 VOLTAGE, (APPROX.) 

Ib = 100 µAMPS. -2.j VOLT:.. 

B 
WITH GRID CURRENT ADJUSTED FOR 100 MICROAMPERES OC. 



3HT6 

GRID 1 TO PLATE 0.024 

INPUT 8.70 

OUTPUT 3.00 

HEATER CHARACTERISTICS AND RATINGS 

TUNO.80L 

PENTODE 

MINIATURE TYPE 

i 
2.18 8 
Mp% 

GLASS BULB 

SMALL BUTTON 
9 PIN BASE E9.1 

OUTLINE DRAWING 
JEDEC 6.4 

SEMI-REMOTE-CUTOFF PENTODE 

FOR 

I.F. AMPLIFIER STAGES 

IN TV RECEIVERS 

COATED UNIPOT ENTIAL CATHODE 

ANY MOUNTING POSITION 

BOTTOM VIEW 

BASING DIAGRAM 
JEDEC 9 PM 

2 

THE 3HT6 IS ASEMI-REMOTE-CUTOFF PENTODE IN THE 9 PIN MINIATURE CONSTRUCTION. IT IS 

DESIGNED FOR SERVICE IN TELEVISION RECEIVER I.F. AMPLIFIER STAGES. THE SEMI-REMOTE 

CUTOFF CHARACTERISTICS IS DESIRABLE FOR USE IN AGC CONTROLLED STAGES. 

EXCEPT FOR HEATER CHARACTERISTICS AND RATINGS, THE 3HT6 IS IDENTICAL TO THE 6HT6 

AND THE 4HT6. 

DIRECT INTERELECTRODE CAPACITANCES 

SHIELD 315 
CONNECTED UNSHIELDED 
TO GROUND 

0.031 pf 

8.70 of 

2.15 pf 

DESIGN MA %IMUM RATINGS -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 3.15 VOLTS 600 MA. 
HEATER WARM-UP TIME 11 SECONDS 

LIMITS OF SUPPLIED CURRENT 600'- 40 ht~.. 

HEATER CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INL.~ ELECTRON TUBE OI VI SI ON. BLOOMFI ELO. NEW JERSEY, U.S.A.. J ANUA'nY .~ _?6'+ PLATE #68u; 



3HT6 

TUNO.80L 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 

DESIGN MAXIMUM VALUES •SEE EIA STANDARD RS•I39 

PLATE VOLTAGE 250 VOLTS 

GRID 2 SUPPLY VOLTAGE 250 VOLTS 

GRID 2 VOLTAGE 
SEE 

RATING CHART 

GRID 1 VOLTAGE -50 VOLTS 

PLATE DISSIPATION 2.5 WATTS 

GRID 2 DISSIPATION 0.6 WATTS 

CATHODE CURRENT 25 MA. 

GRID 1 CIRCUIT RESISTANCE: 

CATHODE BIAS RESISTOR 1 MEGOHM 

FIXED BIAS 0.25 MEGOHM 

CHARACTERISTICS AND TYPICAL OPERATION 

PLATE VOLTAGE 125 VOLTS 

GRID 3 VOLTAGE CONNECTED TO CATHODE AT SOCKE T 

GRID 2 VOLTAGE 125 VOLTS 

CATHODE BIAS RESISTOR 56 OHMS 

PLATE CURRENT 15 MA. 

GRID 2 CURRENT 4,0 MA. 

T RAN SCON DUCTANCE 14,000 µMHOS 

PLATE RESISTANCE 0.143 MEGOHM 

GRID 1 CUTOFF BIAS FOR G m=50 µMHOS -6.7 VOLTS 

CUTOFF TRANSCONDUCTANCE: 

FOR Ec1 = •1.5 12,000 µMHOS 

FORE _ -3.6 300 µMHOS 

HOT INPUT RESISTANCE A 12,700 OHMS 

HOT INPUT CAPACITANCE 
A 

7.45 pf 

A - MEASURED 44 M~/s WI7H UN BY PASSED 56 OHM CATHODE RESISTANCE 



3HT6 
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3JC6 

TUNG•SGL 

PENTODE 

MINIATURE TYPE 

OUTLINE 
JEDEC 6-2 

.875 ~~ ~ - -~ 

.750" 

2.188" 
MAX 

1.938 11
MAX 

BASE 9 PIN BUTTON 
JEDEC E9.1 

SEMI-REMOTE-CUTOFF PENTODE 

FOR 

I.F. AMPLIFIER STAGES 

IN TV RECEIVERS 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

BASING DIAGRAt` 
JEDEC 9PM 

BOTTOM VI EW 

THE 3JC6 IS A FRAME-GRID, SHARP-CUTOFF PENTODE IN THE 9 PIN MINIATURE CONSTRUCTION. 
IT IS DESIGNED FOR SERVICE IN THE iF AP,APLIFIER STAGES OF TELEVISION RECEIVERS. EXCEPT 
FOR HEATER CHARACTERISTICS AND RATINGS, THE 3JC6 IS IDENTICAL TO THE 4JC6 AND THE 
6J C6. 

DIRECT INTERELECTRODE CAPACITANCES 

WITHOUT EXTERNAL SHIELD 

GRID 1 TO PLATE -MAX. - pf 

INPUT (GI TOH+K+G3+LS,+G2) ,.-_ pf 

OUTPUT (P TO H+K+G3+LS,+G2) . .. rf 

HEATER CHARACTERISTICS AND RATINGS 

DESIGN MA %IMUM RATINGS a SEE EIA STANDARD RS•739 

AVERAGE CHARACTERISTICS 600 mA 

HEATER NlARM-UP TIME 11 SECONCb 
LIMITS OF SUPPLIED CURRENT 600 * 40 mA 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLT_ 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 VOLTS 

TOTAL DC AND PEAK 200 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE OI VIS ION. BLOOMFIELD, NF.W JERSEY, U.S.A.. DECEMBER =, 1964 RLATE W7Cj. 



3JC6 

TUNO•SOL 

CONTINUED PROM PRECEDING PAGE 

MAXIMUM RATINGS 

DESIGN MAXIMUM VALUES- SEE EIA STANDARD RS-239 

PLATE VOLTAGE 330 VOLTS 

GRID 2 SUPPLY VOLTAGE 330 VOLTS 

GRID 2 VOLTAGE See Rating Chart 

POSITIVE GRID 1 VOLTAGE 0 VOLTS 

PLATE DISSIPATION 2.5 WATTS 

GRID 2 DISSIPATION - UP TO 165 VOLTS 0.6 WF•TT 

GRID 1 CIRCUIT RESISTANCES: 

CATHODE-BIAS RESISTOR 1 MEGOHM 

FIXED BIAS 0.25 MEGOHM 

CHARACTERISTICS AND TYPICAL OPERATION 

PLATE VOLTAGE 125 VOLTS 

GRID 3 VOLTAGE ..onnected To Carnode At Socket 

GRID 2 VOLTAGE 125 VOLTS 

CATHODE-BIAS RESISTOR 56 OHMS 

PLATE CURRENT 13 mA 

GRID 2 CURRENT 3.2 mo. 

TRANSCONDUCTANCE 15,000 {NAHOS 

PLATE RESISTANCE 0.18 MEGOHM 

GRID 1 VOLTAGE FOR Ib = 100 mA ~,0 VOLTS 
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3JC6 

GRID 2 

RATING CHART 

0.75 

G
R
I
D
 2
 D
I
S
S
I
P
A
T
I
O
N
 -
W
A
T
T
S
 

0.50 

0.25 

0 
100 200 300 400 500 

GRID 2 VOLTS 

 J 



3JD6 

TUNo•sot 
PENTODE 

MINIATURE TYPE 

OUTLINE 
JEDEC 6-2 

.875 

~.750"~ 

2.188~~ 
MAX 

BASE 9 PIN BUTTON 
JEDEC E9.1 

SHARP-CUTOFF PENTODE 

FOR 

IF AMPLIFIER STAGES 

IN TV RECEIVERS 

1.938 
MAX 

COATED UNIPOT ENTIAL CATHODE 

ANY MOUNTING POSITION 

BASING DIAGRAM 
JEDEC 9PM 

BOTTOM VIEW 

THE 3JD6 IS ASEMI-REMOTE-CUTOFF PENTODE IN THE 9 PIN MINIATURE CONSTRUCTION. IT IS 

DESIGNED FOR SERVICE IN TELEVISION RECEIVER I.F. AMPLIFIER STAGES. THE SEMI-REMOTE 

CUTOFF CHARACTERISTICS IS DESIRABLE FOR USE IN AGC CONTROLLED STAGES. EXCEPT FOR 

HEATER CHARACTERISTICS AND RATINGS, THE 3JD6 IS IDENTICAL TO THE 4J D6 AND THE 6J D6. 

DIRECTINTERELECTROCE CAPACITANCES 

WITHOUT EXTERNAL SHIELD 

GRID 1 TO PLATE -MAX, 0.019 pf 

INPUT (G TO H+K+G3+I.S.+G2) 8.2 pf 

OUTPUT (P TO H+K+G3+I.S.+G2) 3.0 pf 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MA XIMi!.M VALUES •SEE EIA STANDARD RS•239 

AVERAGE CHARACTERISTICS . . i C'~I_"T. 600 mA 

HEATER WARM-UP TIME 1 1 SECOND: 
LIMITS OF SUPPLIED CURRENT _tT!'- 40 ., 

MAXIMUM HEATER{ATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 VOLTS 

TOTAL DC AND PEAK 200 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI ELO. NEW JERS ET, U.S.A., DECEMBER '_, 1964 PLat 



3JD6 

TUNG•80L 

CONTINUED ON FOLLOWING PAGE 

MAXIMUM RATINGS 

DESIGN MA%IMUM VALUES •SEE EIA STANDARD RS-239 

PLATE VOLTAGE 330 VOLTS 
GRID 2 SUPPLY VOLTAGE 330 VOLTS 
GRID 2 VOLTAGE SEE RATING CHART 
POSITIVE DC GRID 1 VOLTAGE 0 VOLTS 
PLATE DISSIPATION 2.5 WATTS 
GRID 2 DISSIPATION- UP TO ]65 VOLTS 0.6 WATTS 

GRID 1 CIRCUIT RESISTANCE: 

CATHODE BIAS RESISTOR 1 MEGOHM 
FIXED BIAS 0.25 MEGOHM 

CHARACTERISTICS AND TYPICAL OPERATION 

PLATE VOLTAGE 125 VOLTS 
GRID 3 VOLTAGE CONNECTED TO CATHODE AT SOCKET 
GRID 2 VOLTAGE 125 VOLTS 
CATHODE BIAS RESISTOR 56 OHMS 
PLATE CURRENT 15 mA 

GRID 2 CURRENT 4 mA 

TRANSCONDUCTANCE 14,000 µMHOS 

PLATE RESISTANCE 0.16 MEGOHM 

GRID 1 VOLTAGE FOR Gm = 600 NMHOS -4.5 VOLTS 

~~ 
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3JD6 

GRID 2 

RATING CHART 
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3Q4 

TONG-SOL 

PENTODE 

MINIATURE TYPE 

3' 
(~ 4 
MAX SERIES FILAMENT 

E APPLIED 9E TWEEN 

I~ '  F PINS 1 6 7 
B 

MAX. E91 REFERRED TO PIN 1 

II I II 

1~B
MAX. 

GLASS BULB 

2.$ VOLTS 
50 MA. 

COATED FILAMENT 

PARALLEL FILAMENT 

Ef APPLIED BETWEEN 

PIN 5 AND PINS 1 6 

7 TIED TOGETHER 

Eg1 REFERRED TO -F 

1.4 VOLTS 
100 MA. 

DC 

A SHUN7IXG RESISTOR MUST BE CONNECTED BE-
TWEEN PINS 1 AND § FOP SERIES-f ILANENT OPER-
ATION TO BY-PASS ANY CATNOOE CURRENT IM E%-
CEGS OF THE 6 NA. RATED NA%I XUN PER SECTION. 
AN AODI TI ONAI SHUNTING RESISTOR MAY RE NEL-
ESSART BETWEEN PINS 1 AND 7 IF OTXER TUBES 
USED IN SERIES-FILAMENT ARRANGE NE NT CONTRIB-
UTE TO THE FILAMENT CURRENT OF TXE j04. 

ANY M6UNTING PUSITIUN 

BOTTOM YIEM 
MINIATURE BUTTON 

7 PIN BASE 

THE 3Q4 IS A FILAMENTARY TYPE POWER OUTPUT PENTODE IN THE MINIATURE CON-
STRUCTION. IT IS CHARACTERIZED BY ECGNOMY OF FILAMENT POWER AND HIGH 
POWEN SENSITIVITY ADAPTING IT TO USE IN THE "3-WAY" OPERATED PORTABLE 
RECEIVERS. 

RATINGS 
INTERPRETED ACGOR OIxG TO DESIGN-NA%INUM GY SYEN 

SERIES PARALLEL 
FILAMENT FILAMENT 

FILAMENT VOLTAGE Z,$ 1.4 
MAXIMUM PLATE VOLTAGE 9O 9O 
MAXIMUM GRID N2 VOLTAGE 9O 90 
MAXIMUM CATHODE CURRENT CA 6 A ~ 

AFOR EACH 1.4 VOLT FILAMENT SECTION. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

FILAMENT VOLTA 6E 

FILAMENT CURRENT 

2.$ 
5O 

1.4 
LOO 

PLATE VOLTAGE y0 $5 
GRID 82 VOLTAGE 9D $5 
GRID 81 VOLTAGE -4.5 -5 
PEAK AF SIGNAL VOLTAGE 4,5 5 
2ER0-SIGNAL PLATE CURRENT ],] G.9 
ZERO-SIGNAL GRID !2 CURRENT 

(NOMINAL) 1.7 1,5 
PLATE RESISTANCE (AppROX.) 0,12 0.12 
TRANSCONDUCTANCE 2 OOO 1 975 
LOAD RESISTANCE 10 000 10 000 
TOTAL HARMONIC DISTORTION 7 LO 
POWER OUTPUT 240 250 

VOL TS 

VOLTS 

VOLTS 

MA. 

1.4 VOLTS 

LOO MA. 

9D VOLTS 

90 VOLTS 

-4.5 VOLTS 

v.5 VOLTS 

9.5 MA. 

2.1 MA. 

O.1 MEGOHM 

2 150 µMHOS 
10 000 OHMS 

7 PERCENT 

2]O Mw 

y INDICATES A CHANGE. 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION, BLOOM FIELD, NEW JERSEY. U.S.A. JULY 1, 1958 PLATE A527j 
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3S4 

TONG-SOL 

PENTODE 

MINIATURE TYPE 

3' 
~` 4_ 

I/C 

IB 

MAX. 

2 
8' 

1 MAX. 
} 

GLASS BULB 

COATED FILAMENT 

SERIES FILAMENT 
Et APPLIED BETWEEN 

PINS 1 d 7 

Eg1 REFERRED TO PIN 1 

2,8 VOLTS 
50 MA . 

PARALLEL FILAMENT 
E t APPLIED BETWEEN 

PIN 5 AND PINS 1 8 
7 TIED TOGETHER 

Eg1 REFERRED TO PIN —F 

DC 

1.4 VOLTS 
100 MA. 

A SHUNTING RE SISiOR MUST BE CONgECTEO BE—
TWEEN PINS 1 ANO 5 FOR SERIES—FILAMENT OPERA—
TION TO BY—PASS ANY CATHODE CURRENT IN E% —
CESS OF THE 5.5 MA. RATED MAXIMUM PER SECTION 
AN ADOI1 10NAL SNUNTI N.G RESISTOR MAY BE NEC—
ESSARY BETWEEN PINS 1 S 7 IF OTHER TUBES USED 
IN SERIES FILAMENT ARRgN OE ME NT CONTRIBUTE TO 
THE FILAMENT CURRENT OF THE j54. 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

THE 3S4 IS A FILAMENTARY TYPE POWER OUTPUT PENTODE IN THE MINIATURE CON-
STRUCTION. IT IS CHARACTERIZED BY ECONOMY OF FILAMENT POWER AND ABILITY 
TO PERFORM WELL AT LOW PLATE SUPPLY VOLTAGES SUCH AS ENCOUNTERED IN POR-
TABLE EQUIPMENT. 

RATINGS 
IN7ERPRETEO ACCORDINGiO DESIGN—MANIMUNY BT STELL 

FILAMENT VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID #2 VOLTAGE 

MAXIMUM CATHODE CURRENT 

AF OR EA CN 1.4 FILAMENT SECTION. 

SERIES 
FILAMENT 

PARALLEL 
FILAMENT 

~,~ 1.4 VOLTS 

9O 9O VOLTS 

67.5 67.5 VOI TS 

6 Ai-- 6A ~ MA. 

MA. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

SERIES PARALLEL 
FILAMENT FILAMENT 

FILAMENT VOLTAGE 

FILAMENT CURRENT 

2.6 
5O 

PLATE VOLTAGE 67.5 
GRID #2 VOLTAGE 67.5 

GRID #1 VOLTAGE -7 
PEAK AF SIGNAL VOLTAGE 7 
PLATE RESISTANCE (APPROX.) O.1 
T RANSCONDUCTA NCE 1 4OO 
ZERO—SIGNAL PLATE CURRENT 6 
ZERO—SIGNAL GRID #2 CURRENT 1.2 
LOAD RESISTANCE 5 OOO 
TOTAL HARMONIC DISTORTION 12 
MAXIMUM—SIGNAL POWER OUTPUT 16O 

2.FS 

5D 
1.4 
lOO 

1.4 
lOO 

VOLTS 

MA. 

90 67.5 9O VOLTS 

67.5 67.5 67.5 VOI TS 

-7 -7 -7 YOL TS 

7 7 7 VOLTS 

O.1 O.1 O.1 MEGOMM 

1 425 1 550 1 575 IIMHOS 

6.1 7.2 7.4 MA. 

1.1 1.5 1.4 MA. 

B OOO 5 OOO 8 OOO OHMS 

13 lO 12 PERCENT 

Z3S 1HO 27O MW 

~ INDICATES A CHANGE. 
l 

TUM1'G—SOL EIECTNIC INC. ELECTRON TUBE DIVISION. NLO ON FI ELD, NEW JERSEY, U.S.A. JULY 1, 1958 PLATE W5274 
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3S4 
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3V4 

TUNG•SOL 

POWER AMPLIFIER PENTODE 

MINIATURE TYPE 

, 750• COATED FILAMENT 
MAX 

i .. 
1.875 
MAX 

2.125 
MAX 

GLASS E9U L9 

MINIATURE BUTTON 

7 PIN BASE E7-7 

OUTLINE DRAWING 

JEDEC 5-2 

FOR USE IN THE OUTPUT STAGE OF 

4C/DC PO4TA9LE RECEIVERS 

ANY MOUNTING POSITION 

NC 

F30T TOPA VIEW 

BASING DIAGRAM 

JEDEC 68X 

THE 3V4 IS A POWER AMPLIFIER PENTODE UT~LIZI NG THE MINIATURE CONSTRUCTION. IT IS DE-

SIGNED FOR USE IN THE OUTPUT STAGE OF AC/DC BATTERY PORTABLE RECEIVERS. IT IS IDEN-

TICAL TO THE 3Q4 EXCEPT FOR THE DIFFERENT BASING ARRANGEMENT. 

FILAMENT CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA 5 TANDARD RS-239 

AVERAGE CHARACTERISTICS 

SERIES b 2.8 VOLTS 50 MA. 

PARALLEL S 1.4 VOLTS loo MA. 

FILAMENT SUPPLY LIMITS: 

VOLTAGE OPERATION: 
A 

SERIES 
B 

PARALLEL 
1.5 VOLT DRY CELL SUPPLY 2.2 TO 3.2 1.1 TO 1.6 VOLTS 

OTHER BATTERY SUPPLIES OR 
POWER LINE 2.2 TO 3.0 1.1 TO 1.5 VOLTS 

~ MAXIMUM RATINGS 

DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-Z39 

SE RIES A PA RALL EL B

PLATE VOLTAGE 100 100 VOLTS 
GRID #2 VOLTAGE 100 100 VOLTS 
CATHODE CURRENT 12.0 0 12.0 MA. 

CONTINUED ON FOLLOWING PAGE 

 J 
TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION, BLOOMFI ELO, NEw JERSEY, U. S. A. ~ AUGUST 1, 1962 SLATE &6528 



3V4 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CHARACTERISTICS 

CLASS AI AMPLIFIER 

SERIES PARALLEL 

FILAMENT VOLTAGE 2.8 1.4 1.4 VOLTS 

PLATE VOLTAGE 90 85 90 VOLTS 
GRID #2 VOLTAGE 90 85 90 VOLTS 
GRID #1 VOLTAGE -4.5 -5 -4.5 VOLTS 
PEAK GRID #1 SIGNAL VOLTAGE 4.5 5 4.5 VOLTS 
PLATE CURRENT (AT ZERO SIGNAL) 7.7 6.9 9.5 MA. 
GRID #2 CURRENT (AT ZERO SIGNAL) 1.7 1.5 2.1 MA. 
PLATE RESISTANCE (APPROX.) 0.12 0.12 0.1 MEGOHMS 
TRANSCONDUCTANCE 2,000 1,975 2,150 +MHOS 
LOAD RESISTANCE 10,000 10,000 10,000 OHMS 
TOTAL HARMONIC DISTORTION 7 10 7 PERCENT 
MAXIMUM SIGNAL POWER OUTPUT 240 250 270 MW 

AFILAMENT VOLTAGE APPLIED ACROSS THE TWO SECTIONS IN SERIES BETWEEN PIN ul & 47. GRID Fl VOLT-
AGE IS REFERRED TO PIN 711. 

BFILAME NT VOLFAGE APPLIED ACROSS THE TWO SECTIONS IN PARALLEL, BETWEEN PIN #5 8 PINS ++1 8 d7 
TIED TOGETHER. GRID al VOLTAGE REFERRED TO PIN N5. 

CTHE MAXIMUM ALLOWAe LE CATHODE CURRENT FOR EACH 1.4 VOLT FILAMENT SECTION IS 6 MA. FOR 
SERIES OPERATION OF THE SECTIONS, A SHUNTING RESISTOR MUST BE CONNECTED ACROSS THE SECTION 
BETWEEN PINS kl 8 c5 TO BYPASS CATHODE CURRENT IN E%CESS OF 6 MA. WHEN OTHER TUBES IN A 
SERIES FILAMENT ARRANGEMENT CONTRIBUTE TO THE FILAMENT CURRENT OF THE 3V4, AN Ai~CITIONAL 
SHUNTING RESISTOR MAY BE REOUIR ED BETWEEN PINS #1 d d7. 

INDICATES AN ADDITION. 

—~ INDICATES A CN ANG E. 
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TENTATIVE DATA 4AU6 

2 ~• 8 
MAX. 

—~ 

GLASS BULB 

TUN6•SOL 

PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

4.2 VOLTS 0.45 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEM 
MINIATURE BUTTON 

7 PIN BASE 

7BX 

THE 4AU6 IS A PENTODE AMPLIFIER HAVING A SHARP CUT-OFF CONTROL CHARAC-
TERISTIC USING THE MINIATURE CONSTRUCTION. WITH HIGH TRANSCONDUCTANCE, 
LOW GRID-PLATE CAPACITANCE, IT IS INTENDED FOR SERVICE AS EITHER AN RF 
OR AF AMPLIFIER. THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED 
SUCH THAT HEATER,VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE MINIMIZED 
PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. 
EXCEPT FOR THE CONTROLLED HEATER WARM-UP TIME AND HEATER RATINGS THE 
4AU6 IS IDENTICAL TO THE 6AU6. 

DIRECT INTERELECTRODE CAPACITANCES 
W ITN A

SHIELD 
PENTODE CONNECTION: 

GRID TO PLATE: (G1 TO P) MAX. O.00j 
INPUT: GE TO (H}K}GZ}G~61S) 5.5 
OUTPUT; P TO (H}K}GZ}G3d,IS) 5 

TRIODE CONNECTION: 

GRID TO PLATE: G1 TO (P}GZ}G3&IS) 2.6 
I NPUT: G1 TO (H}K) j.2 
OUTPUT: (P}G2}G38.I S) TO (H}K) $.5 

A $NI ELD #j 16 CONNECTED TO PIN #7. 

RATINGS 

MITNOUT 
SHIELD 

O.00j Ullf 

5.5 I.11lf 

5 µµf 

2.6 Iillf 

j.2 IL)Lf 

1.2 Illlf 

INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

TRIODE g PENTODE 
CONNECTION CONNECTION 

HEATER VOLTAGE 4.2 4.2 VOLTS 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE LBO 1$O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE LOO LOO VOLTS 

MA%IMUM PLATE VOLTAGE ~ 250 jOO VOLTS 

MAXIMUM GRID #2 SUPPLY VOLTAGE PLATE jOO VOLTS 

MAXIMUM GRID #2 VOLTAGE PLATE SEE JS—C4 

MAXIMUM GRID #3 VOLTAGE PIN #2 CONNECTED T0: PLATE CATHODE 

MAXIMUM PLATE DISSIPATION j.2 j WATTS 

MA%IMUM GRID #2 DISSIPATION --- 0.65 WATTS 

MAXIMUM POSITIVE DC GRID #1 VOLTAGE ~ O VOLTS 

HEATER WARM—UP TIME (APPROX.)'N 11.0 SECONDS 

BTRIODE CONNECTION: G2 AMD Gj LONNEC TEO TO PLATE. 

#NEATER WARM-UP TINE IS DEFINED A$ TXE TIME RE OUIRED FOR TXE VOLTAGE ACROSS THE XE ATER TO REALM 

804 OF ITS RATED VOLTAGE AFTER APPLTING 4 TINE$ RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 

OF TXE TUBE NEATER IN SERIES wITX A RESISTANCE OF VALUE j TINE$ THE NOMINAL NEATER OPERATING 
N ESISTANCE. 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOl ELECTRIC INC. ELECTRON TUBE DIVISION BLOONFI EL D, NEW JERSEY, U.S.A. DECEMBER 1, 1956 PLATE #4829 



4AU 6 TENTATIVE DATA 

TUNE-SOL 

CONTINUED FFOM PFECE DING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER - PENTODE CONNECTION 

HEATER VOLTAGE 4.2 4,2 4.2 VOLTS 

HEATER CURRENT 0,45 0,45 0,45 AMP. 

PLATE VOLTAGE ZOO 25O 2FO VOLTS 

GRID #2 VOLTAGE ZOO 125 150 VOLTS 

CATHODE BIAS RESISTOR 150 100 6$ OHMS 

GRID #3 VOLTAGE PIN #2 CONNECTED TO PIN #7 AT SOCKET 

7 RANSCOND UC TANCE 3 900 4 500 5 200 µMHOS 

PLATE CURRENT 5 7.6 10.6 MA. 

GRID #2 CURRENT 2.1 3 4.3 MA. 

PLATE RESISTANCE (APPROX.) O.5 1.5 L MEGOHMS 

GR
FOR

#ibVOLiOA GµA (APPROX.) 
-4.2 -Fj.S -6.5 VOLTS 

CLASS Al AMPLIFIER - TRIODE CONNECTION 

HEATER VOLTAGE 4.2 VOLTS 

HEATER CURRENT 0.45 AMP. 

PLATE VOLTAGE 25O VOL7S 

GRID #2 VOLTAGE PLATE 

C ATHOOE RESISTCR 330 OHMS 

GRID #3 VOLTAGE PLATE 

TRANSCONDUCTANCE 4 $OO LLMHOS 

PLATE CURRENT 12,2 MA. 

AMPLIFICATION FACTOR 3E> 

CTNI OOE CONNECTION: GNIO N2 AMD GNID sj CONNECTED TO PLATE. 



TENTATIVE DATA 4AU6 
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4AU6 TENTATIVE DATA 
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4AV6 

TUNS-soy 

DOUBLE-DIODE TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

4.2 VOLTS 0.45t•03 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

GLASS BULB 
MINIATURE GUTTON 
7 PIN BASE E7-1 

OUTLINE DRAWING 
J EDEC 5-2 

BOTTOM VIEM 
BASING DIAGRAM 

J EDED 7B7 

THE 4AV6 COMBINES A HIGH-MU TRIODE AND TWO INDEPENDENT DIODE UNITS IN 
THE 7 PIN MINIATURE CONSTRUCTION. iT PERMITS A SINGLE TUBE TO FUNCTION 
AS DETECTOR, AVC RECTIFIER, AND AU010 AMPLIFIER. COUPLING BETWEEN THE 
DIODE AND TRIODE SECTIQNS IS MINIMIZED BY THE USE OF INTERNAL SHIELDING. 
EXCEPT FOR HEATER RATINGS AND HEATER WARM-UP TIME, THE 4AV6 IS IDENTICAL 
TO THE 6AV6. 

DIRECT INTERELECTRODE CAPACITANCES 

YITN VITNOYT 
SMIELDA 3NIfLD 

GRID TO PLATE: (G TO P) Z 2 µµf 
INPUT: G TO (H}K) 2.2 2.2 µµf 
OUTPUT: P TO (H}K) I.Z 0.$ µµf 
COUPLING: /2 DIODE PLATE TO GRID (MAX.) 0.04 0.04 µµf 

AE XTERR AI SN IElO ~j 16 CO iiECTEO TO PIR /2. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

NEATER VOLTAGE 4.2 VOLTS 

MAXIMUM PLATE VOLTAGE 330 VOLTS 

MAXIMUM PEAK HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE '200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE ZOO VOLTS 

DC COMPONENT ZOO VOLTS 

MAXIMUM PLATE DISSIPATION 0.55 WATT 

MAXIMUM POSITIVE DC GRID M1 VOLTAGE O VOLTS 

MAXIMUM 0100E CURRENT EACH UNIT FOR CONTINUOUS OPERATION T MA. 

HEATER WARM- UP TIME (AVG.) 11 SECONDS 

T UN G-S OL ELECTRIC INC., ELECTRON TUBE DIVISION BLOOMFI FLD, NEVI JERSEY. U.S.A. MAY 1, 1961 PLATE x6159 



4 AV 6 

TYNQ•:OL 

CONTf NUEO FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS AL AMPLIFIER 

PLATE VOLTAGE LOO 25O VOLTS 

GRID Ni VOLTAGE —I —2 VOLTS 

PLATE RESISTANCE 8O OOO 62 500 OHMS 
AMPLIFICATION FACTOR LOO LOO 

TRA NSCONDUC TANCE L 25O L 6OO IEMHOS 

PLATE CURRENT O.5 L.2 MA. 

AVERAGE DIODE CURRENT 
AT 10 VOLTS DC (EACH UNIT] 2.O 2.O MA• 

RESISTANCE COUPLED AMPLIFIER 

TRIODE UNIT 
PLATE SUPPLY VOLTAGE IO 25O VOLTS 

CONTROL GRID VOLTAGE O O VOLTS 

PLATE LOAD RESISTOR 22O OOO 47O OOO OHMS 

CONTROL GRID RESISTOR lO.O LO.O ME GOHM$ 

INPUT CONDENSER 0.01 O.01 µf 
OUTPUT CONDENSER O.OL O.OL µf 
GRID RESISTOR OF FOLLOWING STAGE 47O OOO 47O OOO OHMS 

SIGNAL SOURCE IMPEDANCE (MA%.) Z OOO L OOO OHMS 

DISTORTION 5 5 PERCENT 

OUTPUT VOLTAGE 5.5 3O VOLTS 

VOLTAGE GAIN AT 400 CPS 42 63 
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TENTATIVE DATA 4BC5 

3" 
4_ r 

IB 

T-5 Z MAx. 

2 ~~~ 
I 8 

t MAX. 

GLASS BULB 

TUNO•:OL 

PENTODE 
MINIATURE TYPE 

CCATED UNIPOTENTIAL CATHODE 

HEATER 

4.2 VOLTS 0.45 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

7BD 

THE 4BC5, A HIGH IRANSCONDUCTANCE PENTODE VOLTAGE AMPLIFIER IN THE 7 PIN 
MINIATURE CONSTRUCTION, IS DESIGNED FOR USE IN 450 MA. SERIES HEATER 
OPERATED RECEIVERS. IT IS USEFUL AS AN RF AMPLIFIER UP TO ABOUT 400 MC. 
AND AS A HIGH—FREQUENCY INTERMEDIATE AMPLIFIER. THERMAL CHARACTERISTICS 
OF THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE 
WARM—UP CYCLE ARE MINIMIZED PROVIDED 1T IS USED WITH OTHER TYPES WHICH 

ARE SIMILARLY CONTROLLED. WITH THE EXCEPTION OF HEATER RATINGS, iTS 

CHARACTERISTICS ARE IDENTICAL TO TYPE 6BC5• 

DIRECT INTERELECTRODE CAPACITANCES 

PENTODE CONNECTION: 

GRID TO PLATE: (G~ TO P) 

INPUT: G1 TO (M}K}GZ}63~IS) 

OUTPUT: P TO (H}K}GZ}G3hIS) 

TRIODE CONNECTION: (GZ TIED TO PLATE) 

GRID TO PLATE: (G1 TO P}G2) 
INPUT: G1 TO (H}K}G 5615) 

OUTPUT: P}G2 TO (H}K}G~61S) 

AE%TERNAL SHIELD Nj 16 CONNECTED TO PIN W1. 

HEATER VOLTAGE 

YI TH 
SHIELDA 

MI TROUT 
SHIELD 

0.02 0.03 µµf 
G.6 6.5 µµf 
3.1 1.6 µµf 

2.5 2.5 µµf 
4 3.9 Illlf 

4.3 3 Illlf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

TRIODES PENTODE 

4.2 4.2 voLTs 
MA%IMUM PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
TOTAL DC AND PEAK ZOO ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 
oc 100 100 VOLTS 
TOTAL DC AND PEAK ZOO 2CO VOLTS 

MAXIMUM PLATE VOLTAGE 3OO 3OO VOLTS 

MAXIMUM GRID #2 VOLTAGE --- 15O VOLTS 

MAXIMUM GRID #2 SUPPLY VOLTAGE --- 300 VOLTS 

MAXIMUM PLATE DISSIPATION 2.5G 2 WATTS 

MAXIMUM GRID #2 DISSIPATION --- O.5 WATT 

MAXIMUM POSITIVE DC GRID #1 VOLTAGE O O VOLTS 

HEATER WARM—UP TIME (APPROX.)~ 11.0 SECONDS 

A TRIODE CONNECTION: Gp CONNECTED TO PLATE. 

BTOTAL DISSIPATION FOR PLATE PLUS SCREEN. 

iNEATER WARY-uP TIME IS DEFT XED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE NEATER TO REACX 
80f OF ITS RATED VOLTAGE Af TER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE NEATER IN SERIES WI 7N A RESISTANCE OF VALUE j TIMES THE NOMINAL NEATER OPERATING 
RESISTANCE. 

TU XG-SOL EI ELTRIC INC. ELECTRON TUBE DIVISION BL OOYFI EL D, NEW JERSEY. U.S.A. JULY 1. 1956 PLATE 14708 



4BC5 TENTATIVE DATA 

TUNo-ao~ 
CONTINUED FROM PRECEDING pA GE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Aj AMPLIFIER - PENTODE CONNECTION 

HEATER VOLTAGE 4.2 4.2 4,2 VOLTS 
HEATER CURRENT 0,45 0.45 0,45 AMP, 

PLATE VOLTAGE jOO j25 25O VOLTS 

GRID #2 VOLTAGE jOO j25 j5O VOLTS 

CATHODE RESISTOR LBO LOO j8O OHMS 

PLATE RESISTANCE (A PPROX.) O.6 O.5 O.E ME GOHM 

TRANSCONDUCTA NCE 4900 6jOO 5700 (1MHOS 

PLATE CURRENT 4.7 H ~.5 MA, 

GR 10 #2 CURRENT j.4 2.4 2.j MA. 

GRibZ#i BOO LµAGE (APPROX,J FOR _5 _6 —8 VOLTS 

CLASS Aj AMPLIFIER - TRIODE CONNECTICNB 

HEATER VOLTAGE 4.2 4.2 voLrs 
HEATER CURRENT 0.45 0.45 AMP. 

PLATE VOLTAGE 250 1~ voLTs 
CATHODE RESISTOR 820 330 OHMS 

PLATE RESISTANCE (APPR OX.) 0.009 0.006 MEGOMM 
TRANSCONDUCTANCE 4400 6000 µMHos 
PLATE CURRENT 6 8 MA. 

AMPLIFICATION FACTOR 40 42 

BTRIOOE CONNECTION GZ CONNECTED TO PLATE. 

4BC5 
PENTODE CONNECTION 

Et = 4.2 Volts 
Eb 250 Volts 
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TENTATIVE DATA 48C5 

s 
f 

1 

~~~~~~~~~~~~~~~~~~ h~ ~~~~~~~~~ 

PENTODE 4BONNECTION ■•■■ + ,■ , ` ~■•■■ 

Ef = 4.2 Volts ~~~ `~I~~~~~1.  
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.■■.■..■~■■.I■■ I■■~ ■■■■■■ 
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4BC5 TENTATIVE DATA 
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4BC8 

TUNG•SOL 

TWIN TRIODE 

MINIATURE TYPE 

.875"~, 
MAX. 

1.937" 
MAX. 

2.187" 
MAx. 

GLASS BULB 

MINIATURE BUTTON 

9 PIN BASE E9-1 

OUTLINE DRAWING 

J EDEC 6-2 

COATED UNIPOTENTIAL CATHODE 

CASCODE AMPLIFIER 

FOR SERIES STRING VHF 

TELEVISION RECEIVERS 

ANY MOUNTING POSITION 2P 

BOTTOM VIEW 

BASING DI AGRgM 

J ED EC 9AJ 

THE 4BC8 IS A MEDIUM-MU, SEMI-REMOTE CUT-OFF TWIN TRIODE USING THE 9 PIN 
MINIATURE CONSTRUCTION. IT IS DESIGNED FOR USE AS A CASCODE AMPLIFIER IN 
600 MA. SERIES HEATER OPERATED VHF TELEVISION RECEIVER TUNERS. THERMAL 
CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE 
SURGES DURING THE WARM-UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH 
OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. 

DIRECT INTERELECTRDGE CAPACITANCES 
E %TERNAL SHIELD #j15 CONNECTED TD PIN 9 

GRID TO PLATE (G TO P) 

PLATE TO CATHODE (P TO K) 

HEATER TO CATHODE (H TO K) 

#i INPUT: G1 TO (H+K+I. S.) 

#2 INPUT: K ~TO (H+G+I.S.)A

#1 OUTPUT: P TO (H+KtI.S.) 

#2 OUTPUT: P TO (Ht G+I.S.)A

#1 PLATE 70 #2 PLATE (iP TO ZP)(MAX.) 

#2 PLATE TO #1 PLATE AND GRID:(2P TO 1Pt 1G) 

MAXIMUM 

AR EAD AS GROUNDED GRID AMPLIFIER. 

y INDICATES A CHANGE. 

AS TRIODE 

~ 1.2 

~ 2.8 
~ 2.6 

CONTINUED ON FOLLOWING PAGE 
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46C8 

TUNc•so~ 
CONTINUED FROM'PRECEDING PAGE 

HEATER CHARACTERISTICS AND RATINGS 
D E516N MAXIMUM VALUES - SEE EIA STANDARD RS-2j9 

AVERAGE CHARACTERISTICS 4,2 VOLTS EOO MA. 

HEATER SUPPLY LIMITS: 

CURRENT OPERATION GOOt4O MA. 

MAXIMUM HEATER CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODES

TOTAL DC AND PEAK Z'OO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC LOO VOLTS 

TOTAL DC AND PEAK ZOO VOLTS 

HEATER WARM—UP TIME (AVG.)C 11 SECONDS 

MAXIMUM RATINGS 
DESIGN MA%INUN VALUES - SEE EIA $TAN DA RD RS-2j9 

PLATE VOLTAGE 25O VOLTS 

PLATE DISSIPATION 2.2 WATTS 

CATHODE CURRENT ~ 22 MA. 

GRID CIRCUIT RESISTANCE O.5 MEGOHM 

TYPICAL OPERATING CHARACTERISTICS 
CLASS Al AMPLIFIER 

EACH UNIT 

PLATE VOLTAGE 15O VOLTS 

CATHODE RESISTOR 22O OHMS 

PLATE RESISTANCE* 5300 OHMS 

TRANSCONDUCTANCE 6200 µMHOS 

AMPLIFICATION FACTOR 35 
PLATE CURRENT lO MA. 

GRID VOLTAGE (APPROX.) FOR GM =50 µMHOS —L3 VOLTS 

STNIS RATING MAY BE AS HIGH AS jC0 yO LTS UNDER CUTOFF CONDITIONS wn EN THE TUBE IS USED =". 
C ASCODE AMPLIFIER AND THE TWO SECTIONS ARE CONNECTED IN SERIES. 

M EAI ER dARM-UP TIME IS OEFINf.D AS THE TIME REQUIRED FOR THE VOLTAGE ACP OG$ THE NEATER TO REACH 
F ITS RATED V AGE AFTER APP LT ING N TINES RATED NEATER VOLTAGE TO • OIPGV IT 40NSISTING 

O FgT NE TUBE NEATERD IN SERIES MITN A RESISTANCE OF VALUE 7 TIYE$ THE NOMINAL NEA TEA OPEFATING 

RESISTANCE. 

O ESIGN-MAX IMUM RATING$ ARE LIMITING YA CUES OF OPERATING AND ENVIRONMENTAL CONDITION$ APPLICABLE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TTPE A$ DEFINED AT Ii5 PUA LI SM ED DATA, ANO SnOU ID 
NOT UE E%CEEDED UNDER THE WORST PR OBABIE CONDITIONS. THE DEVICE MANUFACTURER LNO OS E$ THESE 
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITT OF THE DEVICE, TAMING RESPONSIBILITY FOR THE 
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTER ISTILS. THE 
E OUIPYENT MANUFACTURER SHOULD DESIGN SO THAT IN ITIA LLT ANO TMR OUGMOUT LIFE NO DESIGN-MA%INUN 
VALUE FOR TnE INTENDED SERVICE IS E%CEEOED MITN A BOGET DEVICE UNDER THE NORST PROBABLE 
OPERATING CONDITIONS MITN RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, 
EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION. SIGNAL VARIATION, ANO ENVIRONMENTAL CONDITIONS. 
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TENTATIVE DATA 4BL8 

7°
6 -

MAX. 
f 

IS°
16 i
MAXJi

3" 
2 16 

_MAX. 

IIIII ~ 

GLASS BULB 

TUMG•SOL 

TRIODE PENTODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

4.6 VOLTS 0.60 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 

9DC 

THE 4BL8 IS A TRIODE PENTODE IN THE 9 PIN MINIATURE CONSTRUCTION. IT IS DE-
SIGNED FOR USE AS A FREQUENCY CHANGER IN TELEVISION RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES 

PENTODE SE CTION: 

INPUT CAPACITANCE 

OUTPUT CAPACITANCE 
PLATE TO GRID #1 (MAX.) 

TRIODE SECTION 

4NPUT CAPACITANCE 

OUTPUT CAPACITANCE 

PLATE TO GRID 

BETWEEN PENTODE AND TRIODE SECTIONS 

PENTODE PLATE TO TRIODE PLATE (MAX.) 

PENTODE PLATE TO TRIODE GRID (MAX.) 

PENTODE GRID TO TRIODE PLATE (MAX.) 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

PENTODE SECTION 

5.2 µµf 

3.4 µµf 
0.025 µµf 

2.5 µµf 

1.8 µµf 

1.5 µµf 

0.07 µµf 

0.02 µµf 

0.16 µµf 

HEATER VOLTAGE 4.6 VOLTS 

MAXIMUM PLATE VOLTAGE 250 VOLTS 
MAXIMUM PLATE VOLTAGE WITHOUTCURRENT 550 VOLTS 
MAXIMUM PLATE DISSIPATION 1.7 WATTS 

MAXIMUM GRID #2 VOLTAGE AT A CATHODE CU RRENT OF 14 MAMPS 175 VOLTS 
MAXIMUM GRID #2 VOLTAGE AT A CATHODE CURRENT LESS 

THAN 10 MAMPS 200 VOLTS 
MAXIMUM GRID #2 DISSIPATION AT A PLATE DISSIPATION MORE 

THAN 1.2 WATTS 0.75 WATT 

CONTINUED ON FOLLOWING PAGE 

TONG-SOL ELECTRIC INC.. ELECTRON TUBE DIVISION" Bl00MF1 ELO~ NEW JERSEY" U.S.A.. JULY 1, 1960 PLATE x5891 



4BL8 TENTATIVE DATA 

~  TUNG•80L  ~ 

CONTINUED FROM PRECEDING PAGE 

RATINGS - cont'd. 

INTERPRETED AC CORDING TO DESIGN CENTER SYSTEM 

PENTODE SECTION (CON T'D.) 

MAXIMUM GRID #1 CIRCUIT RESISTANCE WITH AUTOMATIC BIAS 1 MEG. 
MAXIMUM GRID #1 CIRCUIT RESISTANCE WITH FIXED BIAS 0.5 MEG. 

MAXIMUM CATHODE CURRENT 14 MAMPS 

MAXIMUM VOLTAGE BETWEEN HEATER AND CATHODE 

(CATHODE NEGATIVE WITH RESPECT TO HEATER) 100 VOLTS 

MAXIMUM VOLTAGE BETWEEN HEATER AND CATHODE 

(CATHODE POSITIVE WITH RESPECT TO HEATER) 200A VOLTS 

TRIODE SECTION 

HEATER VOLTAGE 4.6 VOLTS 

MAXIMUM PLATE VOLTAGE 250 VOLTS 
MAXIMUM PLATE VOLTAGE WITHOUT CURRENT 550 VOLTS 

MAXIMUM PLATE DISSIPATION 1 .6 WATTS 
MAXIMUM GRID CIRCUIT RESISTANCE 0.5 MEG. 

MAXIMUM VOLTAGE BETWEEN HEATER AND CATHODE 

(CATHODE NEGATIVE WITH RESPECT TO HEATER) 100 VOLTS 

MAXIMUM VOLTAGE BETWEEN HEATER AND CATH ODE 

(CATHODE POSITIVE WITH RESPECT TO HEATER) 200'x' VOLTS 
MAXIMUM CATHODE CURRENT 14 MAMPS. 

'ADC COMPONENT 120 VOLTS MAX. 

TYPICAL CHARACTERISTICS 

PENTODE SECTION 

HEATER VOLTAGE 4.6 VOLTS 

HEATER CURRENT 0.60 AMP. 

PLATE VOLTAGE 170 VOLTS 

GRID #2 VOLTAGE 170 VOLTS 

GRID #1 BIAS —2 VOLTS 

PLATE CURRENT 10 MAMPS. 

GRID #2 CURRENT 2.8 MAMPS. 

TRANSCONDUCTANCE 6200 µMHOS 

PLATE RESISTANCE 0.4 MEG. 

AMPLIFICATION FACTOR OF GRID #2 WITH RESPECT TO GRID #1 47 

INPUT RESISTANCE AT SOMC 10 000 OHMS 

EQUIVALENT NOISE RESISTANCE 1500 OHMS 

TRIODE SECTION 

HEATER VOLTAGE 4.6 VOLTS 

HEATER CURRENT 0.60 AMP. 
PLATE VOLTAGE 100 VOLTS 
GRID VOLTAGE —2 VOLTS 
PLATE CURRENT 14 MAMPS. 
TRANSCONDUCTANCE 5000 µMHOS 
AMPLIFICATION FACTOR 20 

CONTINUED ON FOLLOWING PAGE 



TENTATIVE DATA 4BL8 

~  TUNG•SGL  

CONTINUED FROM PRECEDING PAGE 

OPERATING CHARACTERISTICS 

FOR USE AS MIXER 

HEATER VOLTAGE 

HEATER CURRENT 

4.6 

0.60 

VOLTS 

AMP. 

PLATE VOLTAGE 170 170 VOLTS 

GRID #2 VOLTAGE 170 170 VOLTS 

GRID #1 CIRCUIT RESISTANCE 0.1 0.1 MEG. 

CATHODE RESISTOR 330 820 OHMS 

OSCILLATOR VOLTAGE (RMS) 3.5 3.5 VOLTS 

PLATE CURRENT 6.5 5.2 MAMPS 

GRID #2 CURRENT 2.0 1 .5 MAMPS. 

GRID #1 CURRENT 20 0 µAMPS 

CONVERSION CONDUCTANCE 2200 2100 µMHOS 

PLATE RESISTANCE 0.8 0.97 MEG. 

OPTIMUM PEAK CATHODE CURRENT OF THE TRIODE SECTION IN FRAME OUTPUT APPLICATION. TO ALLOW 
FOR TUBE SPREAD, FOR DETERIORATION DURING LIFE AND FOR EMISSION DROP AT UNDERH EATING THE 
SET SHOULD BE DESIGNED SO THAT WITH A PEAK CATHODE CURRENT OF 700 MA (MA%. PULSE DURATION 
d`~ OF A CYCLE, WITH A MAXIMUM OF 0.8 MSEC.) I7 STILL OPERATES SATISFACTORILY. IT IS RECOMMENDED 
THAT THE AMPLITUDE OF THE PEAK CURRENTS OCCU RRlNG WITH FRESH TUBES BE LIMITED AUTOMAT-
ICALLY TO THIS MAX. VALUE OF 100 MA. (e. g. BY NON-BYPASSED RESISTANCES IN THE GRIC LEAD). 

NOTE: IT IS RECOMMENDED TO EMPLOY THE TRIODE IN A COLPITTS TY PE.OF CIRCUIT AND NOT IN A 
HARTLEY TYPE. 

TUNE-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI ELD, NEW JERSEY. U.S.A.. JULY 1, 1960 PLATE #5892 





4BN6 

TUNG•SOL 

PENTODE 

MINIATURE TYPE 

MAx 

2~ 

MAX. 

GLASS-BULB 

MINIATURE BUTTON 

7 PIN BASE ET-1 

OUTLINE DRAWING 

J EDEC 5-j 

COATED UNIPOTENTIAL CATHODE 

GATED-BEAM DISCRIMINATOR 

FOR FM AND INTERCARRIER 

TELEVISION RECEIVERS 

ANY MOUNTING POSITION 
BOTTOM VIEW 

BASING DI.AG RAN 

J EOEC 7DF 

G3 

THE 4BN6 IS A GATED—BEAM DISCRIMINATOR TUBE USING THE 7 PIN MINIATURE 

CONSTRUCTION. IT IS DESIGNED TO PERFORM THE COMBINED OPERATION OF DE—

TECTOR AND AUDIO—VOLTAGE AMPLIFIER IN 450 MA. SERIES HEATER OPERATED 
TELEVISION RECEIVERS. A UNIQUE DESIGN, MAKING USE OF THE ELECTROSTATIC 

BEAM DEFLECTION PRINCIPLE, RESULTS IN VERY EFFICIENT LIMITING AS WELL AS 
PROVIDING FOR FM DETECTION AND AMPLIFICATION. THERMAL CHARACTERISTICS OF 
THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE 
WARF.1—UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH 
ARE SIMILARLY CONTROLLED. WITH THE EXCEPTION OF HEATER RATINGS, ITS 

CHARACTERISTICS ARE IDENTICAL TO THE 68N6. 

GRID #1 TO ALL 
GRID #3 TO ALL 
GRID #1 TO GRID 

DIRECT INTERELECTRODE CAPACITANCES 
WITNOU T. E%TERN AL SMI ELD 

#3 (MAX.) 

4.2 
3.3 

0.004 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN NA%IMUN VALUES - SEE EIA STANDARD RS-2j9 

pf 
pf 

Pf 

AVERAGE CHARACTERISTICS 4.2 VOLTS 450 MA. 

HEATER SUPPLY LIMITS: 

CURRENT OPERATION 450145 MA. 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE -WITH REBPcCT TO CATHODE 

TOTAL DC AND PEAK ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC ZOO VOLTS 

TOTAL DC AND PEAK 2GQ VOLTS 

HEATER WARM—UP TIME (AP PROX.)* 11 SECONDS 

'LH EATER NARN-UP TINE IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE NEATER TO REACH 
BOt OF ITS RATED VOLTAGE AF7 ER APPLTiNG N TINES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE NEATER IN SERIES NITH A RESISTANCE OF VALUE j TINES THE NONINAI NEATER OPERATING 
RESISTANCE. 

CONTINUED ON FOLLOWING PAGE 

T UNG-SOl ELECTRIC IXC., ELECIRON TUBE DIVISION. BLOONFIELD, NEN JERSEY, U.S.A., SEPTEMBER 1, 1961 PLATE #62 



4BN6 

i  TUNG•SOL  ~ 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS ~--
DESIGN MA%IMUM VALUES - SEE EIA STANDARD RS-2j9 

PLATE SUPPLY VOLTAGE 33O VOLTS 

GRID VOLTAGE 11O VOLTS 

PEAK POSITIVE LIMITER-GRID VOLTAGE 6O VOLTS 

DC CATHODE CURRENT j3 MA. 

TYPICAL OPERATING CHARACTERISTICS ~ 

'_ IMITER-DISCRIMINATOR SERVICE 

INPUT-SIGNAL CENTER FREQUENCY 

FREQUENCY DEVIATION 

lO.] 
f]5 

lO.] 
-*~]5 

4.5 
f2j 

MEGACYCLES 

KCYCLES 

PLATE-SUPPLY VOLTAGE 85 285 270 VOLTS 
PLATE VOLTAGE 63 1ZZ 121 VOLTS 

ACCELERATOR VOLTAGE 55 LOO LOO VOLTS 

C ATHOOE- BIAS RESISTOR 200- 400 ZOO-4OO ZOO-4OO OHMS 

(VARIABLE) p' 

PLATE LOAD RESISTOR 85000 330000 330000 OHMS 
PLATE LINEARITY RESISTOR 4]O 1500 lOOO OHMS 

INTEGRATING CAPACITOR O.00Z 0.001 0.001 µf 
COUPLING CAPACITOR O.ZS 0.01 O.ZS µf 
MINIMUM SIGNAL VOLTAGE FOR 

L IMITIN6 ACTION r RMS B 1,25 1.Z5 1.25 VOLTS 

DC PLATE CURRENT 0.25 0.49 0.44 MA. 

ACCELERATOR CURRENT 4.1 9.H lO MA. 

INPUT SIGNAL LEVEL FOR 

AM REJECTION ADJUSTMENTA 1.25 Z.O Z.O VOLTS 

AM REJECTION AT Esi g=2.OV. r RMS 31 ZO Z5 DECIBELS 

AM REJECTION AT Esig= j.OV. r RMS 30 29 _30 DECIBELS 

TOTAL HARMONIC DISTORTION 2.0 1.6 1.8 PERCENT 

PEAK AUDIO OUTPUT VOLTAGE E.O 16.6 1G.8 VOLTS 

-THE CATHODE RESISTOR SM OU LD BE ADJUSTED FOR MA%IMDM AM REJECTION IN THE OUTPUT OF LIMITER-
DISCRIMINATOR STAGE AT THE SPECIFIED SIGNAL LEVEL. AM REJECTION IS MEASURED WITH AN APP II ED 
SIGNAL CONTAINING j0-PERCENT AMPLITUDE MODULATION AND j0-PERCENT FREQUENCY MODULATION. 

BAT SIGNAL LEVELS ABOVE SPECIFIED VA LU E r II MI TING IS WITHIN t2 DECIBELS. 

ADEQUATE SHIELDING BETWEEN COMPONENTS OF THE LIMITER GRAD AND THE QUAD RATU RE GRID MUST BE USED 
TO INSURE PROPER PHASING OF THE VOLTAGE DEVELOPED ON THE QU ADRATU RE GRID. 

STANDARD DE-EM PH ASEIS REQUIREMENTS FOR FM ARE INCLU OED. 

THE Q OF THE OUAORATU RE GRID CIRCUIT SHOULD BE HIGH ENOUGH TO DEV EIOP A MINIMUM OF VyO LTS IRMSI 
SIGNAL WI TN 2 VOLTS 1RM 51 OF THE CENTER~FREQU EN CY SIGNAL APPLIED TO THE LIMITER GRID. IT IS 
RECOMMENDED TNAT THE COIL BE SHUNTED BT A MINIMUM OF 10 uu f. THE CAPACITANCE MAY BE CON POSED OF 
TUBE INPUT CA PACT TANCE r STRAY CAPACITANCE, AND OISTRI BUT ED LA PA CI TANC E r AS WELL AS PM751 CAL 
CAPACITANCE. 

-i INDICATES A CHANGE. 



TENTATIVE DATA 
4BN6 

PL
AT
E 
MI
LL
IA
MP
ER
ES
 

3 

2 

I 

0 

4BN6 
Eq = 4.2 Volts 
E6 = 60 Volts 

Eacc = 60 Volts El im = +3.0 

0 

0 

i~ ~~ 
-1.0 

-1.5 

-10 0 +10 +20 +30 +40 

OUADRATURE GRID VOLTS 

i 

P
U
T
E
 M
I
L
L
I
A
M
P
E
R
E
S
 

4 

3 

2 

I 

4BN6 
Et = 4.2 Vo is 

Eacc ' 60 Vo is 
E~ i m = +3 volts 

00 

xti 

25 50 75 

PLATE VOLTS 

100 125 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BL OOMFIEL D, MEW JEft SET S U.S.A. FEBPURRT 1, 1957 PL RTE N489j 



4BN6 TENTATIVE DATA 
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TENTATIVE DATA 48Q7A 

~' 
BJ 

MAX. 

II I II 

f 
15" 

1 16 
MAX. 

3~ 
216 
MAX.

GLASS BULB 

TUN6•SOL 

DOUBLE TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

4.2 VOLTS 0.6 AMP, 
AC OR DC 

ANY MOUNTING POSITION 

BOTTOM YIEM 
MINIATURE BUTTON 

q PIN NO VAI 

9AJ 

THE 4BQ7A, A MEDIUM-MU DOUBLE TRIODE USING THE 9 P(N MINIATURE CONSTRUCTION, 
IS DESIGNED FOR USE IN 600 MA. SERIES HEATER OPERATED RECEIVERS. IT IS 
INTENDED FOR SERVICE AS THE FIRST RF AMPLIFIER TUBE IN TUNERS OF VHF 
TELEVISION RECEIVERS OR AS A LOW NOISE IF PRE-AMPLIFIER TUBE IN UHF 
TELEVISION RECEIVERS EMPLOYING A CRYSTAL MIXER. HIGH TRANSCONDUCTANCE, 
lOW INPUT CAPACITANCE, LOW INPUT LOADING, AND LOW PLATE TO CATHODE 
CAPACITANCE MAKE IT SPECIALLY USEFUL IN THE DIRECT-COUPLED RF STAGE OF 
TELEVISION RECEIVERS UTILIZING ADRIVEN RF-GROUNDED-GRID AMPLIFIER FOR THE 
CASCODE TYPE OF CIRCUIT. THERMAL CHARACTERISTICS OF THE HEATER ARE 
CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE 
MINIMIZED PROVIDED IT IS USED WITF+ OTHER TYPES THAT ARE SIMILARLY 
CONTROLLED• WITH THE EXCEPTION OF HEATER RATINGS~ ITS CHARACTERISTICS ARE 
IDENTICAL TO THE 6BQ7A. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH E%TERN AL SHIELD lj15 

QUIT IS UU1T I2 

GRID TO PLATE 1.15 1,15 µµf 
INPUT 2.85 ---- µ11.f 

INPUT (GROUNDED GRID) --- 4,95 µµf 

OUTPUT 1.35 ---- µµf 
OUTPUT (GROUNDED GRID) ---- 2.27 µµf 
PLATE TO CATHODE (MAX.) 0.15 0.15 µµf 

HEATER TO CATHODE 2.65 2.70 µµf 

PLATE OF UNIT #1 TO PLATE OF UNIT #2 (MAX.) O.OlO µµf 

PLATE OF UNIT #2 TO PLATE 
AND 6R10 OF UNiT #1 (MAX.) 0.024 µµf 

RATINGS 
I NiERPR ETED ACCORDING TO DESIGN CENTER VALUES 

CLASS Al AMPLIFIER - EACH TRIODE UNIT 

HEATER VOLTAGE 4.2 VOLTS 

MAXIMUM HEATER CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO VOLTS 
HE DACER POSITIVE WITH RESPECT TO CATHODE 

ZOO VOLTS 
TOTAL DC AND PEAK ZOO VOLTS 

MAXIMUM PLATE VOLTAGE 25OA VOLTS 

MAXIMUM PLATE DISSIPATION 2 WATTS 

MAXIMUM CATHODE CURRENT 2O MA. 

MAXIMUM GRID CIRCUIT RESISTANCE O.5 MEGOMM 

HEATER WARM- UP TIME (APPROX.)* 11.0 SEC. 

AUNDER CUT-OFF CONDITIONS. IN RF-GROUNDED-GRID CIRCUITS WITN DIRECT-COUPLED DRIVE, IT IS 
PERMISSIBLE FOR THIS VOI TAGE TO RE AS NI GN AS 100 VOLTS. 

*NEATER WARM-UP TINE IS DEFINED AS THE TIME REQUIRED FOR THE VOLT AGF ACROSS THE NEATER TO REACH 
BOf OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VUL TAGE TO A CIRCUIT COMSI STING 
OF THE TUBE HEATER IN SERIES WITN A RESISTANCE OF VALUE j TIMES THE NOMINAL NEATER OPERATING 
RESISTANCE. 

1 

CONTINUED ON FOLIO WING PAGE 
-~ INDICATES A CHANGE. 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BL OONFI EL D, NEW JERSEY, U.S.A. SEPTEMBER 1, 195'1 PLATE ij944 



4BQ7A TENTATIVE DaTA 

TUN6.50~. 

CONTINUED FftOY PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER — EACH UNIT 

DES16N 
CENTER VALUES 

HEATER VOLTAGE 4.2 VOLTS 

HEATER CURRENT 0.6 AMP. 

PLATE VOLTAGE ].,SO VOLTS 

CATHODE BIAS RESISTOR 220 OHMS 

AM4LIFICATION FACTOR 39 
PLATE RESISTANCE 6 100 OHMS 

TRANSCONDUCTANCE 6 400 (!.MHOS 

PLATE CURRENT 9 Mp. 

GRID VOLTS (APPRO K.) FOR I'y, = 10 µAMP. —ZO VOLTS 

PUSH~ULL RF GROUNDED GRID CIRCUIT - EACH UNIT 

HEATER VOLTAGE 4.2 VOLTS 

HEATER CURRENT 0.6 AMP. 

PLATE VOLTAGE 150 VOLTS 

GRID VOLTAGE (OBTAfNED FROM CATHODE RESISTOR) —2 VOLTS 

CATHODE RESISTOR (COMMON TO BOTH UNITS) 100 OHMS 

PLATE CURRENT lO MA. 

RF GROUNDED GRID CIRCUIT WITH DIRECT-COUPLED DRIVE 
U NAT !1 IOR IVER TU BEI IS DIREGTIT COUPLED TO UNIT !2 (DRIVEN 
RF-6ROUNOED-GRID AMPLIFIER TUBE1 AS SNO WN IN ACLONP ANY LNG CIRCUIT. 

UNIT ii UNIT i2 
HEATER VOLTAGE 4.2 4.2 VOLTS 

HEATER CURRENT 0.6 0.6 AMP. 

PEAK HEATER CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 1 250 VOLTS 

PLATE SUPPLY VOLTAGE 25O 25O VOLTS 

PLATE VOLTAGE 135 115 VOLTS 

GRID VOLTAGE -'1 --- VOLTS 

GRID RESISTOR --- 0._5 MEGOHM 

PLATE CURRENT LO ZO MA. 

GRID CURRENT 0 0 MA. 

GRID VOLTAGE (APPRO%.) FOR I b = 10 µAMP, —],Lj --- VOLTS 

PLATE !39X5 SEP TENBER 1, 1954 TUN G'SDL EL ECTftIC INC. ELECTRON TUBE DIVISION 6t OONfI EL D, XEW JERSEY. U.S.A. 



4BQ7A 

TUN6•SOL 

L1: 

C1: 

cj: 

C4: 

C5: 

c6: 

L1: 

C8: 

C9: 

jj uuf, 40o voLrs 

1000 uuf, 400 VOLTS 

1000 uuf, 400 VOLTS 

1000 uuf, 400 VOLTS 

0.5 to 1.5 uuf, 400 Vol Ts 

1000 uuf, 400 VOLTS 

p uuf, 400 VOI TS 

jj uuf, 400 VOLT$ 

1000 uuf, 4p0 VOL LS 

L1, L2: BI FIL AR LMONES, EACH 10 

TU0.N5 N0. 18 ENAMEL WIRE 

1/4" COIL FORM 

Lj: TUNED CIRCUIT EI EwENT OF 

TUNER. VALUE OEP FNDS ON DIS-

TRIBUTED CIRCUIT LAP ACI TAXCE S. 

TO DETERMINE TAP POINT. TAP 

DOWN TO 80 TO 90S OF TOTAL 

NuwBER OF TURNS 

Rl: 10000 OHwS, 0.5 WATT 

R2: 100 OHwS, 0.5 WATT 

Rj: 50000a onws, 0.5 wArT 

R4: 100 OMw S, 0.5 WATT 

T1: TUNED CIRCUIT ELEMENT 
OF TUNER. VALUE DE-
PENDS ON DISTRIBUTED 
CIRCUIT CAPACITANCES. 

DRIVEN RF-GROUNDED GRID AMPLIFIER CIRCUIT WITH DIRECT COUPLED DRIVE 

L1 c2 c3 c4 c5: 

1000 uuf, 400 VOLTS 

C6 L1: 
100 uuf, µO0 VOLT$ 

C8: 1000 uuf, 400 VOLTS 

L1 L4: TUNED CIRCUIT ELEMENTS 

OF TUNER. VALUES DEPEND 

ON DISTRI BUTEO CIRCUIT 

C AP ALITANCES. 

l2 lj: BI FIL AR CMONES, 

E ACM 10 TURNS OF 

N0. 18 ENAMEL WIRE, 

1/4" COIL FORM. 

R1 R2: 100 OMM S, 0.5 WATT 

PUSH-PULL RF GROUNDED-GRID CIRCUIT 

TUNG-SOL ELECTRIC INC. EL ECTROM TUBE DIVISION BLOOwFIEL D. NEw JERSEY, U. S. A, AUGUST 1, 1954 PLATE Wj891 
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4 BQ7A 
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4807A 
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4BS8 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

4.5 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEM 
SMALL—BUTTON NOVAL 

9 PIN BASE 
9 AJ 

THE uBSB IS A 9—PIN MINIATURE TWIN TRIODE DESIGNED FOR USE AS A LOW—
NOISE VHF AMPLIFIER IN CASCODE OPERATION. THIS TYPE HAS HIGH GAIN AND 
HIGH CASCODE TRANSCONDUCTANCE. IT IS DESIGNED FOR OPERATION WITH SECTION 
2 (PINS 1. 2, AND 3) AS INPUT SECTION OF THE CASCODE CIRCUIT. THERMAL 
CHAPACTERISTICS OF THE HEATER HAVE BEEN CONTROLLED SUCH THAT HEATER 
VOLTAGE SURGES DURING THE WARM—UP CYCLE ARE MINIMIZED PROVIDEC IT IS 
USEC WITH OTHER TYPES WHICH AF.E SIMILARLY CONTROLLED. EXCEPT FOR HEATER 
WARM—UP TIME 4NC HEATER RATINGS, IT iS IDENTICAL TO THE 6BS8. 

DIRECT INTERELECTRODE CAPACITANCES 
WI TN EXTERNAL SNI ELD 1315 

TUNo•ao~ 
TWIN TRIODE 

7" 
4— 8 ~I 

 T .1 _. 

15" 
I 15 
MAX. 

2 3" 
16 

MAX. 

GLASS BULB 

UNIT 1 UNIT 2 
GRID TO PLATE j"j5. j,15 µu f 

PLATE TO CATHODE {MAX.) O.j5 O. jS µµf 

HEATER TO CATHODE 2.60 2.6 µµf 

INPUT 2,60 µµf 
ouTPUT 1.2 utaf 
PLATE OF UNIT 1 TO PLATE OF UNIT 2 (MAX.) O.OlO µµf 

PLATE OF UNIT 2 TO PLATE AND GRID OF UNIT i (MAX.) 0.024 uµf 

GROUNDED GRID OPERATION: 

INPUT 5.0 µµf 

n~~TPur 2.2 Auaf 

RATINGS 
INTERPRETED AC CORDI MG TO DESIGN CENTER SYSTEM 

CLASS Aj AMPLIFIER —EACH UNIT 

HEATER VOLTAGE u.5 VOLTS 

MAXIMUM DC PLATE VOLTAGE j5O VOLTS 

MAXIMUM OC CATHODE CURRENT 2O MA. 

MAXIMUM PLATE DISSIPATION 2.O WAT75 

MA%IMUM PEAK HEATER—CATHODE VOLTAGE: 
HEATER POSITIVE WITH RESPECT TO CATHODE ZOO VOLTS 
HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS 

MAXIMUM CIRCUIT VALUE: (EACH UNIT) 
GRID CIRCUIT RESISTANCE O. Ej MEGOHM 

M EATER WARM—UP TIME (APPROX.; ji.O SECONDS 

TYPFCAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 4.5 VOLTS 

HEATER CURRENT O.6 AMPERE 

PLATE VOLTAGE j50 VOLTS 

C ATMODE BIAS RESISTOR 22O OHMS 

AMPLIFICATION FACTOR j6 
PLATE RESISTANCE SOOO OHMS 

PLATE CURRENT jO MA. 

GRID VOLTAGE (APPRO%.) FOR I C = jO µA —~ (SE t. 20NLY1 VOL75 

TRANSCONDUCTANCE 7200 µMHOS 

CONTINUED ON FOLLOWING PAGE 

T UN G—SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOO NFIELD, MEw JERSEY. U.S.A. .F EBq UAgY 1, 1956 PLATE •4510 



4BS8 

TUNO•SOL 

CONTINUED FROM PRECEOIMG PAGE 

TYPICAL CASCODE CONDITIONS AND CHARACTERISTICS 

NEATER VOI TAGE 

HEATER CURRENT 

PLATE SUPPLY VOLTAGE 

GRID VOLTAGE 

PLATE CURRENT 

GRID VOLTAGE (APPROX.) FOR Gm = 5p µMHOS 
TRANSCONDUCTANCE 

-y INDICATES A CM Ap GE. 

u.5 voLTs 

O.C) AMPERE 

25O VOLTS 

-Z VOLTS 

]E) MA. 

-G VOLTS 

lO OOO µMHOS 



.875° 
MAX 

1 
2.375' 
MAX. 

2.625~~ 
MAX. 

GLASS BULB 

SMALL BUTTON 

9 PIN BASE E9-1 

OUTLINE DRAWING 

JEDEC 6-j 

TUNG•SGL 

TWIN PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

4.2 VOLTS 450 MA. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 

BASING DIAGRAM 

J ED EC 9FG 

4BU8 

THE 4BU8 IS A MINIATURE ImULTISECTION TUBE WHICH INCORPORATES SEPARATE 
PLATES AND NUMBER 3 GRIDS FOR THE TWO SECTIONS TOGETHER WITH A COMMON 
SCREEN, NUMBER 1 GRID, AND CATHODE. THE TUBE IS INTENDED FOR USE AS A 
COMBINED SYNC—AGC TUBE IN TELEVISION RECEIVERS. IN THIS SERVICE, WHEN 
USED IN CONJUNCTION WITH SUITABLE CIRCUITRY, ONE SECTION OF THE 4BU8 

FUNCTIONS AS SYNC SEPARATOR AND SYNC CLIPPER, WHILE THE OTHER SECTION IS 

USED TO GENERATE THE AUTOMATIC—GAIN—CONTROL VOLTAGE. IN ADDITION, BY 

UTILIZING THE COMMON, ~#1 6RID, NOISE PULSES CAN BE SUPPRESSED FROM BOTH 

SYNCHRONIZING AND AUTOMATIC—GAIN—CONTROL CIRCUITS. THERMAL CHARACTER—

ISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES 
DURING THE WARM—UP CYCLE ARE MINI+'I ZED PROVIDED IT IS USED WITH OTHER 

TYPES WHICH ARE SIMILARLY CONTROLLED. EXCEPT FOR HEATER RATINGS THE 4BUF? 

IS IDENTICAL TO THE 6BUH. 

DIRECT INTERELECTRODE CAPACITANCES — APPRox. 
WITHOUT EXTERN AI SnIELC 

GRID #3 TO PLATE,(EACH SECTION) 

GRID #1 TO ALL 

GR 10 #5 TO ALL (EACH SECTION) 

SLATE TO ALL (EACH SECTION) 

GRID #3 (SECTION 1) TO 

GRID #3 (SECTION 2) MAX. 

RATINGS 
~ DESIGN MA%I MUM VALUES - SEE EIA STANDARD RS-299 

1.9 pf 
6.0 pf 
3.6 p: 
3.0 p` 

0.015 pf 

MAXIMUM PLATE VOLTAGE (EACH SECTION) 3OO VOLTS 

MAXIMUM SCREEN VOLTAGE 150 VOLTS 

MAXIMUM POSITIVE DC GRID #3 VOLTAGE (EACH SECTION) j.O VOLTS 

MAXIMUM NEGATIVE DC GRID #5 VOLTAGE (EACH SECTION) 50 VOLTS 

MAXIMUM PEAK POSITIVE GRID #3 VOLTAGE (EACH SECTION) SO VOLTS 

MAXIMUM NEGATIVE DC GRID #1 VOLTAGE 50 VOLTS 

MAXIMUM PLATE DISSIPATION (EACH SECTION) L I WATTS 

MAXIMUM SCREEN DISSIPATION 0.75 WATTS 

MAXIMUM DC CATHODE CURRENT L2 MA. 

CONTINUED ON FOLLOWING PAGE 

--j INoI CAT ES A CHANGE. 

T UNG-SOL ELECTRIC INC. ELECTRON TUBE OIVI SION BLOONFIEL D. NEW JERSEY, U.S.A. APRIL 1, 196j PLATE #6697 



46U8 

TUNc•so` 

C ONTINDED FROM PRECEDING PAGE 

RATINGS — coNr'D 
DESIGN MA %I MUM VALUES - SEE EIA STANDARD RS-2j9 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT LOO VOLTS 
TOTAL DC AND PEAK ZOO VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL OC AND PEAK ZOO VOLTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE O.5 MEGOHMS 

MAXIMUM GRID #3 CIRCUIT RESISTANCE (EACH SECTION) O.5 MEGOHMS 

HEATER WARM—UP TIME* 11.0 SECONDS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
BOTH SECTIONS OPERATING 

PLATE VOLTAGE (EACH SECTION) 

SCREEN VOLTAGE 

GRID #} VOLTAGE (EACH SECTION) 

GRID #1 VOLTAGE 

lOO 
E)~,5 

—lO 
** 

LOO 

E)7.S 
O 

'"* 

VOLTS 

VOLTS 

VOLTS 

PLATE CURRENT (EACH SECTION) 2.Z MA. 

SCREEN CURRENT G.5 3.3 MA. 

CATHODE CURRENT E). E) 7,H MA. 

EACH SECTION SEPARATELY P 

PLATE VOLTAGE lUO lOO VOLTS 

SCREEN VOLTAGE 6~.5 C)~.5 VOLTS 

GRID #3 VOLTAGE O O VOLTS 

GRID #1 VOLTAGE O *# VOLTS 

GRID #3 TRANSCONDUCTANCE --- 18O N,M HOS 

GRID #1 TRANSCONDUCTANCE 15OO --- N.MHOS 

PLATE CURRENT --- 2.2 MA. 

GRID #3 VOLTAGE (APPR OX.) Ib=1pgtAMPS —4.5 VOLTS 

GRID #1 VOLTAGE (APPROX.I I6=iCX~/[A MPS --- 2.3 VCLTS 

W N EATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO RE ACM 
B04 OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF YAL UE j TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

xW1TH GRID CURRENT ADJUSTED FOR 100 aAMPS D-C. 

A 
W ITN PLATE AND GRID xj OF OPPOSITE SECTION GROUNDED. 

DESIGN-MA%IMUM RATINGS ARE THE LIMITING VALUES E%PRESSED WITN RESPECT TO BOGIE TUBES AT WHICH 
SATISFACTORY TUBE LIFE CAN BE EXPECTED TO OCCUR. TO OBTAIN SATISFACTORY CIRCUIT PER FORMANLE. 
T NEREFORE. THE EQUIPMENT DESIGNER NU ST ESTABLISH TNE. CIRCUIT DESIGN SO THAT NO DESIGN-MAXIMUM 
VALUE IS EXLEEDEO WITH A BOGIE TUBE UNDER THE WORST PROBABLE OPERATING CONDITIONS WITH 
RESPECT TO SUPPLY-VOLTAGE VARIATI OM, EQUIPMENT COMPONENT VARIATION. EQUIP MENT CONTROL ADJUST-
MENT. LOAD VARIATION, AND ENVIRONMENTAL CONDITIONS. 

SZMiLAR TPPE REFERENCE: Except for heater ratings the UBBB is identical to the dB Bb. 



TENTATIVE DATA 4BU8 

4BU8 
EACH SECTION SEPARATELY WITH PLATE AND 
GRID #.S OF OPPOSITE SECTION GROUNDED 

Ef = 4.2 Volts 
Eb = 150 Volts 
Ec~ = 0 Volts 
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-3 -2 
GRID #I VOLTS 

4BU8 
EACH SECTION SEPARATELY WITH PLATE AND 
GRID ,43 CF OPPOSITE SECTION GROUNDED 

Et = 4.2 Volts 
Eb = 150 Volts 
IC1 = 0.1 Mill iamperes 
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4 BU8 TENTATIVE DATA 

~o 

48U8 
EACH SECTION SEPARATELY WITH PLATE AND 
GRID #3 OF OPPOSITE SECTION GROUNDED 

Ef = 4.2 Volts 
Eb = 150 Volts 
Ec~ = 0 Volts 

GRID #I VOLTS 

I0 

H 
W 
C 
W 
d 
f a 
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46U8 
BOTH SECTIONS OPERATING 

Ef = 4.2 Volts 
Eb = 150 Volts (Each Section) 
EC3 = 0 Volts (Each Section) 
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TENTATIVE DATA 4 BU8 

i 

t 

i 

f 

2.5 

w 2.0 
oc 

s a 

z 1.5 

H 
z 
w 
z 
z 

v I.0 

a 0.5 

0 

4BU8 
Et = 4.2 Volts 
ECz = 67.5 Volts 
Ici = 0.1 Ma. 

EACH SECTION SEPARATELY WITH PLATE ~ 
GRID p3 OF OPPOSITE SECTION GROUNDED. 

 F.c` 
x2 ~~ ~' 
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1//~// ////~/ 
i 50 200 { 
PLATE VOLTS 
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4BU8 
EACH SECTION SEPARATELY WITH PLATE AND 
GRID ~} OF OPPOSITE SECTION GROUNDED  

  Et = 4.2 Volts  
  Ec} = 0 Volts  
  ECz = 67.5 Volts — EC1=+1.0 Volts

r 
I I I 
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0 50 100 
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4BU8 TENTATIVE DATA 
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4BU8 
EACH SECTION SEPARATELY WITH PLATE 

AND GRID #3 OF OPPOSITE SECTION GROUNDED 

Et = 4.2 Volts  
  Ec~ = 0 Volts  
  Ec2 = 67.5 Volts 

OG 
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4BU8 
BOTH SECTIONS OPERATING 

Et = .4.2 Volts 
Eb = 100 Volts (Ea. Sec.) 
ECz = 67.5 Volts 
Ici = 0.1 Mill iamperes 
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TENTATIVE DATA 48U8 
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4BU6 
EACH SECTION SEPARATELY WITH PLATE AND 

GRID #} OF OPPOSITE SECTION GROUNDED 

Ef = 4.2 Volts 
ECz = Volts 67.5 
IGi = 0.1 Ma. 0.8 g - 
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46U8 
EACH SECTION SEPARATELY WITH PLATE AND 
GRID #} OF OPPOSITE SECTION GROUNDED 
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4BU8 TENTATIVE DATA 
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4BU8 
BOTH SECTIONS OPERATING 

Ef - 4.2 Volts 
Eb = 150 Volts (Each Section) 
EC3 = 0 Volts (Each Section) 

10 

W 
a 
a 
J 

6~ 

i 

a 

11111 
-6 -5 -4 -3 -2 - 0 ' 

GRID #I VOLTS 

T I I T 1 17TH 1 

4BU8 
BOTH SECTIONS OPERATING 

Ef = 4.2 Vo is 
Eb = 150 Volts 
Eci = 0.1 Mil l iamperes 

SC
RE

EN
 
C
U
R
R
E
N
T
 
(
IC
z
)
 -
M
I
L
L
I
A
M
P
E
R
E
S
 

~ 
-
 

N
 

!
.
J
 

- 
O

 
O

 
O

 
O

 

0
 
0

 
~
 

O
 

~
 

TO
TA

L 
P
L
A
T
E
 
C
U
R
R
E
N
T
 
(
I
b
)
 -
M
I
L
L
I
A
M
P
E
R
E
S
 

~ I 
15 I b~ECz 

_~ 

~ c~Fcz

125,— 

~~~ 

, ISo

~O7~s 
~~ 

~z~ 

100 

-/ 

( ` \ 

_ 

-67.5 

75 ~__ b7.5 

50 

25 ~'~~~~__= 25 

-5 0 +5 +10 
GRID #3 VOLTS ( EACH SECTION) 



TENTATIVE DATA 4BZ6 

f 

3' 
a_ r~ 

I ~~ e 
MAX. 

' ,z  l " 
8 

~AX. 

GLASS BULB 

TUNG•SOL 

PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

4.2 VOLTS 0.45**-6~ AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

~ PIN BASE 

7CM 

THE 4BZ6 .S A HIGH TRANSCONDUCTANCE, SEMI—REMOTE CUT—OFF, PENIUUE 
AMPLIFIER. IT IS DESIGNED FOR SERVICE AS AN AUTOMATIC GAIN CONTROLLED IF 
AMPLIFIER IN 450 MA. SERIES HEATER OPERATED TELEVISION RECEIVERS. 
THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER 
VOLTAGE SURGES DURING THE WARM—UP CYCLE ARE MINIMIZED PROVIDED IT IS 
USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. WITH THE EXCEPTION 
OF HEATER RATINGS, ITS CHARACTERISTICS ARE I_DENTICAI TO THE bBZ6. 

DIRECT INTERELECTRODE CAPACITANCES 

VITN A
SHIELD 

GRID TO PLATE: G1 TO P (MAX.) .015 

INPUT: G1 TO (H+K+GZ+G 3fi SJ' 7.O 
OUTPUT: P TO (H+K+GZt G}}IS) 3.O 

AE%TERNAL SXIELD ij 16 CONNECTED TO CATXOOE AT SOCKET. 

VITHOUT 
SHIELD 

.025 Wtf 
7,O 11LLf 

2.O uµf 

RATINGSB 
INTERPRETED ACCORDING TO DESIGN CENTER VALUES 

HEATER VOLTAGE 4.2 VOLTS 

MAXIMUM HEATER CATHODE VOLTA 6E: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 2OO VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC - LOO VOLTS 
TOTAL DC AND, PEAK ZOO VOLTS 

MAXIMUM PLATE VOLTAGE 330 VOLTS 

MAXIMUM GRID #2 VOLTAGE SEE RATING CURVE 

MAXIMUM PLATE DISSIPATION 2.3 WATTS 

MAXIMUM GRID #2 DISSIPATION 0,55 WATT 

MAXIMUM GRID #2 SUPPLY VOLTAGE 330 VOLTS 

MAXIMUM POSITIVE OC GRID #i VOLTAGE O VOLTS 
HEATER WARM—UP TIME (APPROX.)'V~ 11.0 SECONDS 

*HEATER WARM-UP TIME IS DEFINED AS THE -TINE REQUIRED FOR THE VOLTAGE ACROSS THE NEATER TO RE ACN 
e0S OF ITS RATED VOLTAGE AFTER APPLYING 4 TINES RATED HEATER VOLTAGE TO A CIRCUIT CONSI STIMS 
OF THE TUBE NEATER IN SERIES WITX A RESISTANCE OF VALUE j TIYES THE NOMINAL NEATER OPERATI MG 
RESISTANCE. 

CONTINUED OM FOLLOWING PAGE 

iU MG-SOl ELECTRIC INC. ELECTRON TUBE DIVISION Bl00NFl EL O. NEW JERSEY, U.S.A. DECEMBER 1. 1957 PLATE #5125 



4626 TENTATIVE DATA 

1UNG•SOL 

CON71 NU E0 FROM PR ECEOI XG PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 4.2 VOLTS 

HEATER CURRENT 0,45±Gp AMP. 

PLATE VOLTAGE 125 VOLTS 

GRID #2 VOLTAGE 1Z5 VOLTS 

GR b #3 VOLTAGE PIN #7 CONNECTED TO PIN #2 AT SOCKET 

CATHODE BIAS RESISTOR 56 OHMS 

PLATE RESISTANCE (APPROX.) O.ZE) ME GOHM 

TRANSCONDUCTANCE H 000 LLMHOS 

PLATE CURRENT L4 MA. 

GRID #2 CURRENT 3,6 Mp. 

GRID #i VOLTAGE (APPROX.) FOR Gm = 50 LLMHOS -19 VOLTS 

TRANSCONDUCTANCE (ECi--4.5 V• r Rk= O) TOO N,M HOS 

B 
DESIGN MAXIMUM RATINGS ARE THE LIMITING VALUES E%PRESSED WITH RESPECT TO BOGIE TUBES AT WXICH 
SATISFACTORY TUBE LIFE CAN BE EXPECTED TO OCCUR IN THE TYPES OF SERVICE FOR WNICX THE TUBE IS 
RATED. THEREFORE, THE EQUIPMENT DESIGNER MUST ESTABlISM THE CIRCUIT DESIGN 50 TM AT INITIALLY 
AND TMR OUGMOUT EOUIPMENT LIFE NO DESIGN MAXIMUM VALUE IS EXCEEDED WITH A BOGIE TUBE UNDER THE 
WORST PROBABLE OPERATING CONDITIONS WITH RESPECT TO .SUpPLT-VOLTAGE VARIATION, EOUIPNEXT COM-
PONENT VARIATION, EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, AND ENVIRONMENT AL CONDITIONS. 
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TENTATIVE DATA 4BZ7 
~
~
 

i 

Y 
8 
MAX. 

15' 
1 16 
MAX. 

26 

MAX. 
11 1 11 

GLASS BULB 

TUN6•SOL 

DOUBLE TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

4.2 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

q PIN BASE 
9 A,i 

THE 4BZ7 IS A MEDIUM—MU DOUBLE TRIODE USING THE 9 PIN MINIATURE 
CONSTRUCTION. IT IS DESIGNED FOR USE IN 600 MA. SERIES HEATER OPERATED 
RECEIVERS AND IS INTENDED FOR SERVICE IN LOW NOISE VHF CASCODE AMPLIFIER 

APPLICATIONS. THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH 
THAT HEATER VOLTAGE SURGES DURING THE WARM—UP CYCLE ARE MINIMIZED 

PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. 
WITH THE EXCEPTION OF HEATER RATINGS, ITS CHARACTERISTICS ARE IDENTICAL 

TO THE 6827. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH RETNA SHIELD {j 15 

GRID TO PLATE 

INPUT 

INPUT (GROUNDED GRID) 

ouTPUT 
OUTPUT (GROUNDED GRID) 

PLATE TO CATHODE (MAX.) 

HEATER TO CATHODE 

PLATE UNIT #1 TO PLATE UNIT #2 (MAX.) 

PLATE UNIT #2 TO PLATE ~ GRID UNIT #1 

TRIODE TRIODE 
UNIT it UNIT i2 

1.15 1.15 µµf 
2.85 --- µElf 
--- 4.95 µµf 

1.35 --- uuf 
--- 2.27 µµf 

0.15 0.15 µµf 
2.20 2.30 µµf 

0.01 µµf 

(MAx.) 0.024 µµf 

RATINGS 
I NTERP RETEO ACCORDING TO DESIGN CENTER SYSTEM 

EACH TRIODE UNIT 
HEATER VOLTAGE 

MAXIMUM HEATER CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 
TOTAL DC AND PEAK 

MAXIMUM PLATE VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM CATHODE CURRENT 

HEATER WARM- UP TIME (APPROX.)*

4.2 VOLTS 

VOLTS 
2OO VOLTS 

ZOO VOLTS 

ZOO VOLTS 

250 VOLTS 

2 WATTS 

20 MA. 

11.0 SECONDS 

ENE ATER WARM-UP TIME IS DEFINED AS TXE TIME REQUIRED FOR THE VOLTAGE ACROSS THE NEATER TO REALN 

804 OF ITS RATED VOLTAGE AFTER APPLYING 4 TINES RATED XE ATER VOLTAGE TO A CI RLUIT CONSISTING 
OF THE TUBE XE AT ER IN SERIES WITH A RE SI STAN LE OF VALUE j TIMES THE NOMINAL HEATER OP ER ATi XG 
RESISTANCE. 

CO NTI NU'EO ON FOLLOWING PAGE 

TU NG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOONFIEL O. NEW JERSEY. U.S.A. SEP TENBER 1. 1954 PLATE Nj946 



4627 TENTATIVE DATA 

TUNB•SOL  ~ 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER - EACH TRIODE UNIT 

HEATER VOLTAGE 1j,2 VOLTS 

HEATER CURRENT 0.( AMP. 

PLATE VOLTAGE 15O VOLTS 

CATHODE BIAS RESISTOR 220 OHMS 

AMPLIFICATION FACTOR 3$ 

PLATE RESISTANCE 5 6OO OHMS 

TRANSCONDUCTANCE 6 BOO tiMHOS 

PLATE CURRENT lO MA. 

GRID VOLTAGE FOR PLATE CURRENT OF 10 MA. (APPRO%.) I1 VOLTS 

PLATE 139`<7 iEP TERSER 1~ 1y 54 TONG-SOl ELECTRIC INC. EI ECTRON TU BE'DIVI 5I OM Rl00RFl EL D, NEw JER GEt. U.S.A. 



TENTATIVE DATA 

TUNG•SOL 

4CB6 

i 

i 
i 

3" 
4_ r 

MAX. 
~_ 

GLASS BULB 

7" 
18 4.2 VOLTS 0.45 AMP. 

MAx. AC OR DC 

2 ~~~ 8 ANY MOUNTING POSI.T60N 

PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

iCM 

THE 4CB6 IS A SHARP CUT—OFF PENTODE USING THE SMALL BUTTON SEVEN PIN 
MINIATURE CONSTRUCTION. IT IS DESIGNED FOR USE IN 450 MA. SERIES HEATER 
OPERATED RECEIVERS AS AN IF AMPLIFIER OPERATING AT FREQUENCIES ABOVE 20 
MC. IT IS ALSO WELL SUITED FOR USE AS AN RF AMPLIFIER IN VHF TELEVISION 
RECEIVERS. IT IS CHARACTERIZED BY HIGH TRANSCONDUCTANCE AND LOW CAPACI—
TANCE VALUES. THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH 
THAT HEATER VOLTAGE SURGES DURING THE WARM—UP CYCLE ARE MINIMIZED PRO—
UIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. WITH 
EXCEPTION OF HEATER RATINGS ITS CHARACTERISTICS ARE IDENTICAL TO THE 6CB6. 

DIRECT INTERELECTRODE CAPACITANCES 

Y ITHOUT MITNA
SHIELD SHIELD 

GRID TO PLATE: (Gi TO P) MAX. 0.025 .015 µµf 

INPUT: G1 TO (H}K.}GZ}G38oIS) F.5 6.5 µµf 

OUTPUT: P TO (H}K}Gz}G3k15) 2.O 3.O µµf 

AEXTER NAL SHIELD Wj16 CONNECTED TO PIN N2-

RATINGS 
qq

INTERPRETED ACCORDING TO DESIGN MA%IMUM SYST EIf" 

HEATER VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID #2 VOLTAGE 

MAXIMUM GRID #2 SUPPLY VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM GRID #2 DISSIPATION 

MAXIMUM POSITIVE DC GRID #1 VOLTAGE 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 

TOTAL 'DC AND PEAK 

HEATER WARM—UP T.I ME (APPROX.)*

ADC COMPONENT MUST NOT E%LEED 200 VOLTS. 

~INDICAT ES A CHANGE. 

• 

4„2 VOLTS 

330 voLTs 
SEE JS—C4-2 

330 voLTs 
2.3 WATTS 

0.55 WATT 

O VOLTS 

ZOO VOLTS 

ZOO VOLTS 

ZOO VOLTS 

11.0 SECONDS 

CONTINUED ON FOLLOWING PAGE 

TUNG—GOL ELECTRIC INC.. ELECTRON TUBE DIVISION. BLO OMFI ELD, NEW 
JERSEY. U.S.A. DECEMBER 1, 1959 PLATE Wg690 



4CB6 TENTATIVE DATA 

  ruNo•so~  
CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERJSTICS 

HEATER VOLTAGE U,2 VOLTS 
HEATER CURRENT 0.45 AMP. 

PLATE VOLTAGE 125 VOLTS 
GRID #2 VOLTAGE 125 VOLT_ 
GRID #3 VOLTAGE 

CATHODE BIAS RESISTOR 56 OHMS 
PLATE RESISTANCE (APPROX.) O.2H MEGOHM 

TR ANSCONDUCT ANCE H OOO µMHOS 

PLATE CURRENT 13.0 MA. 

GRID #2 CURRENT 3,7 MA. 

GRID #1 VOLTAGE (APPROX.) FOR Ib 20 µA. -(,5 VCL7S 

PLATE CURRENT AT Ec1 - }V., R~=O 2.8 MA. 

e 
DESIGN MAXIMUM RATINGS ARE THE LIMITING VALUES E%PRESSED WITH RESPECT TO BOGIE TUBES AT WHICH 
SATISFACTORY TUBE LIFE CAN BE EXPECTED TO OCCUR IN THE TYPES OF SERVICE FOR WHICH THE TUBE IS 
RATED. THEREFORE. TXE EOUIPNENT DESIGNER MU9T ESTABLISH THE CIRCUIT DESIGN 50 THAT INITIALLY 

AXD THROUGHOUT EQUIPMENT LIFE NO DESIGN MA%IMUM VALUE IS E%CEEDED WITH A BOGIE TUBE UNDER THE 

WORST PROBABLE OPERATING CONDITIONS WITH RESPECT TO SUPPLY-VOLTAGE VARIATION. EQUtPNENT COM-

PONENT VARIATION, EpUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION. AND ENVIRONMENTAL CONDITIONS. 

wXEA TER WARN-UP TIME IS DEFINED AS THE TIME REpUIRED FOR TXE VOLTAGE ACROSS TXE NEATER TO REACH 
B04 OF IT,S RATED VO ITAGE AFTER APPLYING N TIMES RATED NEATER VO ITAGE TO A CIRCUIT CONSISTING 
OF THE TUBE NEATER IM SERIES wITN.A RESISTANCE OF VA IUE j TIMES THE NOMINAL NEATER OPERATING 
RESISTANCE. 

 I 

4CB6 
PENTODE CONNECTION 

Et = 4.2 Volts 
EoZ = 150 Volts 
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T E N TAT I V E DATA 4CB6 

4CB6 
PENTODE CONNECTION 

Ef = 4.2 Volts 
Eb = 200 Volts ~ 

■■■ ECz = 150 Volts ■■■■■■■. ■■■■ 

■■■ I b
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4CS6 

TUNO•SOL  ~ 

HEPTODE 

MINIATURE TYPE 

3` 
L 4 

MAX. 
/C 

2 ~~ e 
~ MAx 
—_1 

GUSS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

4.2 VOLTS 0.45 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

7cn 

THE 4CS6 IS A MINIATURE DUAL CONTROL PENTAGRID TUBE INTENDED FOR USE IN 
SYNC SEPARATOR CIRCUITS. IN THESE CIRCUITS IT PROVIDES IMPROVED NOISE 
IMMUNITY. BOTH CONTROL GRIDS HAVE SHARP CUT—OFF CHARACTERISTICS. THERMAL 
CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE 
SURGES DURING THE WARM—UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH 
OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES — 

GRID #1 TO PLATE: GS TO P (MAX.) 

GRID #} TO PLATE: G} TO P (MAX) 

#1 INPUT: GS TO (H}H+G2+G }h 5) 
#} INPUT: G} TO (H}K }GS~FG2h 5) 
OUTPUT: P TO (H}K}G1+G2+G }h S)
COUPLING: GS TO G} (MAX.) 

A PPROX. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

DESIGN CENTER VALUES 

0.05 µµf 
0.36 µµf 
5.5 µµf 
7.0 µµf 
7.5 µµf 

0.22 µµf 

HEATER VOLTAGE 4.2 VOLTS 

MAXIMUM HEATER—CATHODE VOLTAGE: 
HEATER NEGATIVE 

TOTAL DC AND PEAK ZOO VOLTS 
HEATER POSITIVE 

DC ZOO VOLTS 
TOTAL DC AND PEAK ZOO VOLTS 

MAXIMUM PLATE VOLTAGE 3OO VOLTS 
MAXIMUM GRID #2 & #4 VOLTAGE ZOO VOLTS 
MAXIMUM GRiD #2 h #4 SUPPLY VOLTAGE 3OO VOLTS 
MAXIMUM PLATE DISSIPATION 1,O WATT 
MAXIMUM GRID #2 h #4 DISSIPATION ].,O WATT 

MAXIMUM CATHODE CURRENT Z4 MA. 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 0.47 MEGOHM 

MAXIMUM GRID #} CIRCUIT RESISTANCE 2.2 ME GOHMS 
HEATER WARM—UP TIME' 11.0 SECONDS 

CHEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REAGM 
BOY OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED ME ATER VOLTAGE TO A CIRCUIT CONSISTING 
DF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE j TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

CONTINUED ON FOLLOWING PAGE 

 J 
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4CS6 

TUNo•ao~ 
CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS Al AMPLIFIER 

HEATER VOLTAGE 4.2 4.2 4.2 VOLTS 

HEATER CURRENT O.4 jr 0.45 0 .45 AMP. 

PLATE VOLTAGE LO LOO ZOO' VOLTS 

GRID N2 6 N4 VOLTAGE j'O j0 3O VOLTS 

GRID N1 VOLTAGE O O —Z VOLTS 

GRID N3 VOLTAGE O —L O VOLTS 

PLATE CURRENT X1.0 O.$ 1.G MA. 

GRID •2 6 N4 CURRENT 4. js ~j. jr 1.3 MA. 

TRANSCONDUCTANCE (MEASURED EiE TWEfN 

GRID M1 AND PLATE) L ZOO µMHOS 

TRANSCONDUCTANCE (MEASURED BETWEEN 
GRID y} AND PLATE) 5OO --- µMHOS 

PLATE RESISTANCE (APPROX.) O.7 1.O MEGOHM 

GRID !1 VOLTAGE (APPROX.) FOR jb=SQ µA ~— —2.j VOLTS 

GRID A3 VOLTAGE (APPROX.) FOR jp=5p µA —2.2 ___ VOLTS 

4CS6 
Ef ~ 4.2 Vo is 

Eci~a = 30 volts 
E~1 0 Volts 
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4CS6 
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4CS6 
Ef = 4.2 Volts 

Eoze~a = 30 Volts 
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4CS6 
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Eq = 4.2 Volts 

Ecz&4 30 Volts 
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TENTATIVE DATA 4CX7 

~  TUNo•sot 

7' 
-8-
MAX. 

I f 
15" 

1 16 
MAX. 

3" 
2 16 
MAX. 

II I II ; 

GLASS BULB 

TWIN TRIODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

4.2 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL BUTTON 
q P!N BASE 

9FC 

THE 4CX7 IS A MEDIUM MU TWIN TRIODE IN THE 9 PIN MINIATURE CONSTRUCTION 
AND IS DESIGNED FOR OPERATION AS A CASCODE (VHF) AMPLIFIER. THERMAL 
CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE 
SURGES DURING THE WARM-UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH 
OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. EXCEPT FOR HEATER CHARACTER-
ISTICS AND HEATER WARM-UP TIME, IT IS IDENTICAL TO THE 6CX7. 

DIRECT INTERELECTRODE CAPACITANCES 
SNI EID Xj15 CONNECTED TO HEATER UNLESS SP ECI FI EO DI FF EREM TLY 

GRID TO PLATE: (G TO P) 

-INPUT; G TO (H+K+~E.S. ) 

OUTPUT: P TO (H+k+E.S.) 

HEATER TO CATHODE: (H TO K) A 

PLATE TO CATHODE: (P TO K) (MAX) 

#2 PLATE TO #i PLATE: AND #1 GRID: 

#2 P TO (#1P+''#i G) (MAX.) 

PLATE TO PLATE: (#i P TO #2 P) (MAX.) 

GROUNDED GRID OPERATION: 

INPUT: K TO (G+~I .S.+H+E.S.) 

OUTPUT: P TO (G+~I .S.+H+E.S.) 

SECTION ES 

1.2 
2.4 
1.3 
2.4 

0.17 

.0 27 

.017 

RATINGS 
INTERPRETED ACLORDI NG TO DESIGN CENTER SYSTEM 

EACH SECTION 

HEATER VOLTAGE 

MAXIMUM HEATER-CATHODE VOLTAGE 

HEATER POSITIVE WITH RESPECT TO CATHODE 

OC COMPONENT 

TOTAL DC AND PEAK C

HEATER'NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

MAXIMUM PLATE VOLTAGEC
MAXIMUM PLATE DISSIPATION 

HEATER WARM-UP TIME R

A SNI ELD Xj15 CONNECTED TO GROUM D. 

SECTION X2 

--- uu. f 
___ uµf 

--- uuf 

2.2 ur, f 
0,17 uµf 

µµf 

µµf 

4.2 µµf 
1.7 uu.f 

4.Z VOLTS 

lOO VOLTS 

2OO VOLTS 

ZOO VOLTS 

2~rO VOLTS 

Z WATTS 

11 SECONDS 

SN EATE R-WARM-UP TIME IS OEFI NEO AS TXE TIME REQUIRED FOR THE VOLTAGE ACROSS TXE NEATER TO RE ACM 
BOf OF ITS RATED VOLTAGE AFTER APPLYING 4 TI YES RATED NEATER VOLTAGE TO A CI RCUIi CONSISTING 
OF THE TUBE NEATER IN SERIES WI TN A RESISTANCE OF VALUE j TI YES THE NOMINAL HEATER OPERATING 
R ESI ST AXLE. 

CUNDER CUTOFF COMDI TIONS WN EM TXE TUBE IS USED AS A CASCO DE AMPLI'FI ER, TN IS RATING YA7 BE AS 
N I GN AG j00 VOLTS YA%I NU Y. 

CONTINUED ON FOLLOWING PAGE 

TUN G-SOL ELECTRIC INC. EL ELTRON TUBE DIVISION BL OOMFI EL D. NEw JERSEY. U.S.A. DECEMBER 1, 1955 PLATE X4522 



4CX7 TENTATIVE DATA 

TUNo•so~ 

CONTINUED FROM PRECEDING PAGE 

RATINGS — coNT'D. 
INTERPRETED ACCORDING TO OE51 GN CENTER SYSTEM 

EACH SECTION 

CATHODE CURRENT (MAX.) 20 MA• 

GRID CIRCUIT RESISTANCE (MAX.) O. rj MEGOHM 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS Al AMPLIFIER — EACH SECTION 

HEATER VOLTAGE 

HEATER CURRENT 

4.2 

Q.6 

VOLTS 

AMP. 

PLATE VOLTAGE 1~ VOLTS 

GRID VOLTAGE 0 VOLTS 

CATHODE BIAS RESISTOR 220 OHMS 

PLATE CURRENT 9.0 MA. 

TRANSCONDUCTANCE 6 ~0 uMHos 
AMPLIFICATION FACTOR 39 
GRID VOLTAGE FOR Ib =10 l/.A (APPROX.) —10 VOLTS 



4CY5 

.75011
MAX. E--

1.875
11

MAX. 

2.125°
M 

+I

A X. 

1 

GLASS BULB 

MINIATURE PUTTON 
7 PIN BASE E7-1 

OUTLINE OR AYII NG 
J EDEC 5—~ 

TUMG•SOL 

TETRODE 
MINIATURE TYPE 

COATED UNIPOTENTICAL CATHODE 

HEATER 

4..5 VOLTS 300118 MAMPS. '- K, 

AC OR DC 
IS 

ANY MOUNTING POSITION 

BOTTOM VIEW 

BASING DIAGRAM 
J EOEC 7EW 

2 

THE 4CY5 IS A SHARP-CUTOFF TETRODE IN THE ?-PIN MINIATURE CONSTRUCTION 
AND IS DESIGNED FOR SERVICE IN VHF TUNERS OF TELEVISION RECEIVERS. 
THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER 
VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE MINIMIZED PROVIDED IT IS 
USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. EXCEPT FOR HEATER 
RATINGS AND HEATER WARM-UP TIME THE 4CY5 IS IDENTICAL TO THE 2CY5, 3Cv5,, 
AND THE 6CY5. ' 

GRID #i TO PLATE 

INPUT 

OUTPUT 

DIRECT INTERELECTRODE CAPACITANCES" 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

0.03 

u.5 
3.0 

µµf 
µµf 
µuf 

MAXIMUM PLATE VOLTAGE 18O VOLTS 

MAXIMUM GRID #2 (SCREEN} SUPPLY VOLTAGE 18O VOLTS 

MAXIMUM GRID #2 VOLTAGE SEE GRID #'Z INPUT RATING CHART 

MAXIMUM PLATE DISSIPATION 2.O WATTS 

MAXIMUM GRID #2 DISSIPATION O.5 WATTS 

MAXIMUM GRID #1 (CONTROL GRID} VOLTAGE 

POSITIVE VALUE O MA. 

MAXIMUM CATHODE CURRENT 20 MA. 

MAXIMUM HF_ATER—CATHODE VOLTAGE 

HEATER POSITIVE V';ITH RESPECT. TO CATHODE ZOO VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE ZOO VOLTS 

HE AIER WARM—UP TIME (APPR OX.)B 11.0 SECONDS 

A WITM SHIELD Wj 16 LONXELTED TO CATHODE. 

BN EATER WARM-UP TIME IS DEFINED AS THE TINE REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 
804 OF ITS RATED JOLT AGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SEft IES WITH A RESISTANCE CF VALUE j TIMES THE NOMINAL HEATER OP ERATI MG 
R ESI STPNCE. 

'i INDICATES A CHANGE. 

CONTINUED OX FOLLOWING PAGE 

T UNG—SGL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JEkSEY, U. ~. o. DECEMBER 1, 1957 PLATE »E?27 



4CY5 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

PLATE VOLTAGE 

GRID #2 VOLTAGE 

GRID #1 VOLTAGE 

PLATE RESISTANCE 

TRANSCONDUCTANCE 

GRID ;fig CUTOFF BIASC

PLATE CURRENT 

GRID #2 CURRENT 

CPL ATE CURRENT 20 ~t A. 

125 voLTs 
8O VOLTS 
-I VOLTS 

O,1 ME60HM 

8 ~~~ µMHOS 

-(7 VOLTS 

1O MA . 

1 ,5 MA. 

J 

~4CY5 
ARID #2 INPUT 
RAT I N~~ CHART 
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I ~~ 



TENTATIVE DATA 4DE6 

3' 
{~ 4 
MAX 

1 7' 
6 

T-52 MAx. 

12'~e 
MAX. 

—~ 

GLASS BULB 

TUNo•so~ 

PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

k.2 'BOLTS G.45 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

y PIN BASE 

7LM 

THE 4DE6 IS A SHARP—CUTOFF PENTODE USING THE 7 FIN MINIATURE CONSTRUC—
TION. IT IS DESIGNED FOR USE IN 40 MEGACYCLE CAIN—CONTROLLED VIDEO IF 
STAGES. EXCEPT FOR HEATER CHARACTERISTICS, THE 4DE6 IS IDENTICAL TO THE 
6DE6. 

DIRECT INTERELECTRODE CAPACITANCES 

MITH A MITHDUT 

SHIELD SHI EID 

GRID TC PLATE: (G1 TO P) (MAX.) .015 .025 FUllf 
I Np UT: G1 TO (H+K+Gz+G3+i,s,) 6.5 (,5 uuf 
OUTPUT; P TO (H+K+GZ-F G3+i. 5. ) 3.O 2.O uuf 

A 
E %TERNAI SHIELD #j 16 CONNECTED TO PIx #2. 

RATINGS B
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

CLASS Al AMPLIFIER 

HEATER VOLTAGE µ,Q V06TS 
MAXIMUM HEATER CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC lOO VOLTS 
TOTAL DC AND PEAK ZOO VOLTS 

MAXIMUM PLATE VOLTAGE 330 VOLTS 
MAXIMUM GRID #2 SUPPLY VOLTAGE 330 VOLTS 
MAXIMUM GRID #2 VOLTAGE SEE CURVE 
MAXIMUM PLATE DISSIPq T'I ON - '2, ~j WATTS 
MAXIMUM GRID #2 DISSIPATION 0,55 WATT 
MAXIMUM POSITIVE DC GRID #i VOLTAGE O VOLTS 
HEATER WARM-UP TIME (APPROX.)` 11.0 SECONDS 

B 
DESIGN MA%IMUM RATINGS ARE THE LIMITING VALUES E%PRESSED WITH RESPECT TO BOGIE TUBES AT wNICN 
SATISFACTORY TUBE LifE LAX BE EXPECTED TO OCCUR IN THE TYPES OF SERVICE FOR WHILM THE TUBE IS 
RATED. TMEREf OR E, THE EQUIPMENT DESIGNER MUST ESTABLISH THE CIRCUIT DESIGN 50 TN AT INITIALLY 
AND THROUGHOUT EQUIPMENT LIFE NO DESIGN MASIMUM VALVE IS EZCEEDEO WITH A BOGIE TUBE UNDER THE 
WORST PROBABLE OPERATING CONDITIONS WITN RESPECT TO SUPPLY-VOLTAGE VARI ATI OM, EQUIPMENT COM-
PONENT VARIATION. EQUIPMENT CONTROL ADJUSTMENT. LOAD VARIATION. AND ENVIRONMENTAL CONDITIONS. 

CONTINUED ON FOLLOWING PAGE 
 J 

TU NG-SOL EL ELTRIC INC. ELECTRON TUBE DIVISION BLOOMFIEL D. NEW JERSEY. U.S.A. FEBRUARY 1. 1958 PLATE #5176 



4DE6 TENTATIVE DATA 

~  TUNG•SOL  ~ 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al ANPLIFIFR 

HEATER VOLTAGE v•2 VOL L'. 

HEATER CURRENT Q.L't5 AMP. 

PLATE VOLTAGE 125 VOLTS 

GRID #3 VOLTAGE PIN ~ CONNECTED TC PIN Z AT SOCKET 

GRID #2 VOLTAGE 125 VOLTS 

CATHODE BIAS RESI STOk 56 OHMS 

PLATE RESISTANCE (APPROX.) 0.25 MEGOHM 

TR ANSCONDUCTANCE ~ COO ttMHOS 

6R ID #1 VOLTAGE (APPROX.) PGR Ib = 20 FAA -y VOLTS 

TRANSCONDUCTANCE (Ec1 =— S.SV• r Rx = 01 7O0 µMHOS 

PLATE CURRENT i5.5 MA. 

GRID #2 CURRENT 4.2 M+. 

# HE FTER WARM—UP TIME I: CEFINEO 45 THE TIME REOGIHEU 'OR 7HE 'v OLT:.G_ ?CROSS T _ATER TO P.E =,. ~. 

804 OF 1T5 RAT EO VOLTAGE AFTER APPLYING N TIME$ RATEU HEATER VOLTAGE TO A CI~R CLIT CON SI STIMG 

OF TXE TUBE HEATER IN SERIES WITH A RE SI ST 4N CE OF VALUE j TIMES THE NOMINAL ME eTER OP ER 4TING 

RESISTANCE. 
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TO TYPES IN WHICH GRIDS 
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4DK6 

TUNG•80L 

PENTODE 

MINIATURE TYPE 

.750°
MAX 

1 ~- ~ 1
2.125" 1.875" 
MAX MAX 

II I II 

GLASS BULB 

MINIATURE BUTTON 
7 PIN BASE E7-1 

OUTLINE DRAWING 

JEDEC 5-Z 

SHARP-CUTOFF PENTODE 

FO R 

USE AS AN IF AMPLIFIER 

IN TV RECEIVERS 

COATED UNIPOTENT IAL CATHODE 

ANY MOUNTING POSITION 
G1 

BOTTOM VIEW 

BASING DIAGRAM 
JEDEC 7CM 

G2 

IS,G3 

THE 4DK6 IS ASHARP-CUTOFF PENTODE IN THE 7 PIN MINIATURE CONSTRUCTION. IT IS DESIGN-

ED FOR SERVICE AS A WIDE-BAND HIGH-FREQUENCY AMPLIFIER AND IS PARTICULARLY SUIT-

ABLE FOR USE AS AN IF AMPLIFIER IN TELEVISION RECEIVERS. EXCEPT FOR HEATER CHAR-

ACTERISTICS AND RATINGS, THE 4DK6 IS IDENTICAL TO THE 3DK6 AND THE 6DK6. 

DIRECT INTERELECTRODE CAPACITANCES 

WITHOUT EXTERNAL SHIELD 

GRID 1 TO PLATE MAX. 0.025 

INPUT 6.3 

OUTPUT 7.9 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 

HEATER WARM-UP TIME 

LIMITS OF SUPPLIED CURRENT 

4.2 VOLTS 4S0 MA. 

11 SECONDS 

450 ± 30 MA. 

MAXIMUM HEATER CATHQDE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 
DC COMPONENT 700 VOLTS 

TOTAL DC AND PEAK 200 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TONG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION r BLOONFI ELDr NEW JERSEY. U.S.A. OCTOBER 7. 1963 PLATE W6802 



4DK6 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 

DESIGN MAXIMUM VALUES •SEE EIA STANDARD RS•239 

PLATE VOLTAGE 330 VOLTS 
GRID 2 SUPPLY VOLTAGE 330 VOLTS 
GRID 2 VOLTAGE See Rating Chart 
PLATE DISSIPATION 2.3 WATTS 
GRID2DISSIPATION 0.55 WATTS 
GRIDIVO LTAGE-POST TIVE VALUE 0 VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

PLATE VOLTAGE 

GRID 3 (SUPPRESSOR) 

125 
Connecred To Carhode Ar Socker 

VOLTS 

GRID 2 VOLTAGE 125 VOLTS 
CATHODE BIAS RESISTOR 56 OHMS 
PLATE CURRENT 12.0 MA. 
GRID 2 CURRENT 3.8 MA. 
TRANSCONDUCTANCE 9800 NMHOS 

PLATE RESISTANCE APPROX. 0.35 MEGOHMS 

GRID 1 VOLTAGE FOR 16 = 20 {~A —6.5 VOLTS 
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4DK6 
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4DK6 
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4DT6 

~  TUNG•SOL 

PENTODE 

MINIATURE TYPE 

UNIPOTENTIAL CATHODE 

HEATER 

4.2 VOLTS 0.45t6~ AMP. 

AC OR DC 

ANY MOUNTING POSITION 

GLASS BULB BUTTON VIEW 
SMALL-BUTTON MINIATURE 

7 PIN BASE 

TEN 

THE 4DT6 IS A SHARP CUTOFF PENTODE IN THE 7 PIN MINIATURE CONSTRUCTION. 
IT IS INTENDED FOR USE AS AN FM DETECTOR IN TELEVISION RECEIVERS. DE-
SIGNED SO THAT GRID #1 AND GRID #3 CAN EACH BE USED AS INDEPENDENT SHARP 
CUTOFF CONTROL ELECTRODES, THE TUBE MAY ALSO BE USED IN DELAY CIRCUITS, 
GAIN-CONTROLLED AMPLIFIER CIRCUITS, AND MIXER CIRCUITS. WITH THE EXCEP-
TION OF HEATER WARM-UP TIME AND HEATER CHARACTERISTICS, IT IS IDENTICAL 
TO THE 3DT6. 

DIRECT INTERELECTRODE CAPAC1TANCES - APPRox. 
WI TX EXTERNAL SXI EL D. fj16. CONNECTED TO CATHODE 

GRID #1 TO PLATE 

GRID #1 TO GRID #~ 

GRID #3 TO ALL OTHER ELECTRODES 

GRID #1 TO GRID #2, GRID #3, HEATER, 

AND INTERNAL SHIELD AND CATHODE 

GRID #3 TO PLATE 

0.02 uuf 

0.1 µµf 
6.1 LLµf 

5.8 µµf 

1.4 uµf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN NA%INUN GYST EN 

FM DETECTOR SERVICE 

HEATER VOLTAGE 4.2 VOLTS 
MAXIMUM PLATE VOLTAGE 330 ~- vo>_Ts 
MAXIMUM GRID #3 (SUPPRESSOR) VOLTAGE 28 ~' VOLTS 

MAXIMUM GRID #2 SUPPLY VOLTAGE 33O ~ VOLTS 

MAXIMUM GRID #2 (SCREEN) VOLTAGE SEE JS-C4- 2 F 

MAXIMUM GRID #1 (CON TROL-GRID) VOLTAGE: 

POSITIVE BIAS VALUE O VOLTS 

MAXIMUM PLATE DISSIPATION 1.7 ~ WATTS 

MAXIMUM GRID #2 INPUT: 

FOR GRID #2 VOLTAGES UP TO X65 VOLTS 1.1 ~ WATTS 

FOR GRID #2 VOLTAGES BETWEEN 165 AND 330 VOLTS SEE JS—C4-2 ~ 
MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATH09E 2OO VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 20OA VOLTS 

HEATER WARNh-UP TIME (AP PROX.) * 11 SEGONOS 

ATNE DC COMPONENT NU ST XOT EXCEED 100 VOI TS. 

NEATER WARM-UP TIME IS DEFINED AS TXE TI NE'REQUIREO FOR TXE VOLTAGE ACROSS TXE NEATER TO REACX 
BON DF ITS RATED VOLTAGE AFTER APPLYING 4 TINES RATED NEATER VOLTAGE TO A CIRCUIT CON SI STI XG 
OF THE TUBE NEATER IN SERIES WI TM A RESISTANCE OF VALUE j TIMES THE NOMINAL NEATER OPERATING 
RESISTANCE. 

CONTINUED ON FOLLOWING PAGE 
~ INDICATES A CHANGE. 

 J 
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4DT6 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

C~~ASS AI AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE SUPPLY VOLTAGE 

GRID #3 SUPPLY VOLTAGE 

GRID #2 SUPPLY VOLTAGE 

CATHODE-BIAS RESISTOR 

PLATE RESISTANCE (APPROX.) 

TRANSC'ONDUCTANCE: 

GRID #1 TO PLATE 

GRID #3 TO PLATE 

GRID #1 VOLTAGE (APPROX.) FOR PLATE CURRENT OF 10 µAMP 

GRID #3 VOLTAGE (APPROX.) FOR PLATE CURRENT OF 10l/.AMP 

PLATE CURRENT 

GRID #~ CURRENT 

4.2 VOLTS 

0.4516%' AMP. 

150 VOLTS 

O VOLTS 

TOO VOLTS 

560 OHMS 

0.15 MEGOHM 

$OO µMNOS 

515 µMHOS 

—4.5 VOLTS 

—3.5 voLTs 
1.1 MA. 

2.1 MA. 

TYPICAL OPERATION IN THE ACCOMPANYING LOCKED—OSCILLATOR, 
QUADRATURE—GRID FM DETECTOR CIRCUIT 
AT A CARRIER FREQUENCY OF 4.5 MC: 

INPUT SIGNAL TO GRID OF DRIVER TUBE 15 200 S00 MV RNS 

PLATE SUPPLY VOLTAGE 25O 25O 250 VOLTS 

GRID #3 VOLTAGE (08TAINED FROM 
A 560000- OHM RESISTOR) —5 —6 —6,4 VOLTS 

GRID #2 SUPPLY VOLTAGE LOO LOO ZOO VOLTS 

CATHODE-BIAS RESISTOR 560 560 560 OHMS 
PLATE LOAD RESISTOR 0.27 0.27 0.27 MEGOHM 

PLATE CURRENT 0.23 0.22 0.21 MA. 

GRID #2 CURRENT 3.4 5.5 6 MA. 

GRID #1 CURRENT 0.013 0.6 0.$ MA. 

BANDWIDTH: 

FOR A TOTAL HARMOM~IC DISTORTION 

OF 10 PERCENT 65 120 11$ KC 

AM REJECTION (APPROX.)B 33 2~ 2$ D8 

AUDIO OUTPUT VOLTAGE (RMS, APRROX.): 

WITH +~7,5-KC DEVIATION FROM 
MEAN VALUE OF 4.5 MC 5.5 6.5 7.5 VOLTS 

WITH ±~ ZS-KC DEVIATION FROM 
MEAN VALUE OF 4.5 MC 17 21 23 VOLTS 

TOTAL HARMONIC DISTORTION: 

WITH +_ Z5-KC DEVIATION FROM 
MEAN VALUE OF 4.5 MC 2 3 4 PERCENT 

SENSITIVITY: 

WITH -F'7, 5- KC DEVIATION FROM 
MEAN VALUE OF ¢,5 MC 59 MILLIVOLTS 

WITH +~25-KC DEVIATION FROM 
MEAN VALUE OF 4.5 MC 15o MILLIVOLTS 

NA%INUN CIRCUIT VALUES: 

GRID #q CIRCUIT RESISTANCE; 
FOR FIXED-BIAS OPERATION 0.25 MEGOHM 

FOR CATHODE-BIAS OPERATION 0.5 MEGOHM 

RATIO OF THE. AUDIO OUTPUT YOL TAGE PgODUCED BT 30-PERCENT ANPLI TUDE MODULATION OF TXE 4. 5-NC 
L ARRI Efl Fft EQU EXOY TO THE AUDIO OU TP UT PRO DV OED B7 * z5-KG DEVIATION FRON THE 4.5-ML LARRI Efl 
FRE QU EXLT, MI TH A MO OULATING FRE QU ENCT OF 400 LPS IN 80TH LASES. 

CSI GN AL LEVEL AT NXI LX DETECTOR CIRCUIT WILL XAM DLE TXE IMDI GATED DEVIATION IN FREQUENCY FROM 
TXE NEAM VALUE OF 4.5 YL. BEFORE 01 STORTIOM OCCURS. 



4EH7 

TUNc•so~ 

REMOTE-CUTOFF PENTODE 

MINIATURE TYPE 

.875' 
MAX 

i 

1.875" 

1.688" 

GLASS BULB 

MINIATURE 

9 PIN BASE E9-1 

UNIPOTENTIAL CATHODE 

HIGH GM, SMALL SIGNAL 
RF & IF AMPLIFIER 
WITH GAIN CONTROL 

SERIES STRING OPERATION 

BOTTOM VIFw 

BASING DIAGRAM 

J EDEC 9AQ 

THE 4EH7 IS A REMOTE—CUTOFF PENTODE IN THE 9 PIN MINIATURE CONSTRUCTION. 
IT FEATURES VERY HIGH GM WITH A REMOTE CUTOFF AND IS DESIGNED FOR FRE—
QUENCIES INTO THE VHF RANGE. ITS CHIEF APPLICATION IS IN THE IF AMPLIFIER 
STAGES OF TELEVISION RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT E%TERNAL SHIELD 

GRID #1 TO PLATE: (G1 TO P) MAX. 

INPUT: G1 TO (H+G2+GS+K+IS) 

OUTPUT: P TO (H+G2"fG3'f K+I S) 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MA%IMUM VA IU ES - SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 4.4 vaLTs 

0.0055 r` 
9.5 rf 
2.8 I f 

450 Ma. 

HEATER SUPPLY LIMITS: 

CURRENT OPERATION. 450±30 MA. 

MAXIMUM HEATER CATHODE VOLTAGE 165 VOLTS 

HEATER WARM—UP TIME 11 SECONDS 

MAXIMUM RATINGS 
D ESING CENTER VALUES - SEE EIA STAN OARD RS-2j9 

PLATE VOLTAGE 250- VOLTS 

PLATE DISSIPATION 2.5 WATTS 

GRID #2 VOLTAGE 250 VOLTS 

GRID #2 DISSIPATION 0.65 WATTS 

CATHODE CURRENT 2O MA 

GRID #1 CIRCUIT RESISTANCE I MEGOHM 

~`H EAiER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE NEATER TO REACN 
BO$ OF ITS RATED VOLTAGE AFTER APPLYING 4 TINES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUDE NEATER IN SERIES WITH A RESISTANCE OF VA CUE j TIMES THE NDMINAL XEA TER OPERATING 
RESISTANCE. 

T UNG-SOL ELECTRIC INC.. ELECTRON TUBE DIVISION. OLOO MFI ELD, NEW JERSEY, U. S. 0.., AUGUST 1, 1961 .PLATE #6229 



4EH7 

TUNO•=OL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CHARACTERISTICS 

PLATE VOLTAGE ZOO ZOO VOLTS 

GRID #1 VOLTAGE O O VOLTS 

GRID #2 VOLTAGE (SUPPLY) 9O ZOO VOLTS 

GRID #2 SERIES RESISTOR O 24 KILOHMS 

GRID #1 VOLTAGE -2 -2 VOLTS 

PLATE CURRENT 12 --- MA. 

GRID #2 CURRENT 4.5 --- MA. 

TR ANSCONDUCTANCE 12500 12500 µMHOS 

PLATE RESISTANCE O.5 --- MEGOHMS 

GRID #i IMPEDANCE AT 40 MC 13 --- KILOHMS 

GRID #1 CUTOFF: EC1 --6.5 1250 µMHOS 

Ec1 =-9.5 625 µMHOS 

Ec1=- 19.5 125 µMHOS 

GRID #1 VOLTAGE FOR A CROSS- MODULATION 

FACTOR OF 1b: 

Ec1 =- 6.5 100 Mv. 

Ec1 =-9.5 160 MV. 

Ec1=-19.5 450 Mv. 
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4EH7 

4EH7 

Ef = 4.4 Volts 

Eb = 170-230 Volts 
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4EJ7 

TUNG•SOL 

SHARP CUTOFF PENTODE 

MINIATURE TYPE 

Lars 
L6BR" 

COATED UNIPOTENTIAL CATHODE 

FOR IF CIRCUITS 7N TV RECEIVERS 

SERIES STRING OPERATION 

ANY MOUNTING POSITION 

MINIATURE BUTTON 
9 PIN BASE E9-1 

OUTLINE DRAWING 
SPECIAL 

GLASS BULB 

BASING OIAGRAN 

J EDEC 9AQ 

BOTTOM VIEW 

THE, 4EJ7 IS A HIGH TRANSCONDUCTANCE SHARP—CUTOFF PENTODE IN THE 9 PIN 
MINIATURE CONSTRUCTION. IT IS DESIGNED FOR SERVICE AS AN IF AMPLIFIER IN 
TELEVISION RECEIVERS. CONTROLLED HEATER WARM—UP TIME~MAKES THE TUBE SUIT—
ABLE FOR SERIES STRING OPERATION. 

DIRECT INTERELECTRODE CAPACITANCES 

WI TNDUT E%TE RN AL SNI ELD 

GRID #i TO PLATE (MAX.) .005 pf 
INPUT: Gi TO (H+K+G2+G5+I.S.) 1C pf 

OUTPUT: P TO (H+K+G2+G3+I.S.) ~ pf 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN CENTER VALUES - SEE EIA STANDARD RS-pj9 

AVERAGE CHARACTERISTICS 4.4 VOLTS 

HEATER SUPPLY LIMITS: 

CURRENT OPERATION 

MAXIMUM HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 

45O 

450130 

15O 
150 

HEATER WARM-UP TIME A 11 

MAXIMUM RATINGS 
DESIGN CENTER VA L'J ES - SEE EIA STANDARD RS-239 D

PLATE VOLTAGE WITH Ib = A MA". 55O 
PLATE VOLTAGE Z5O 
GRID #2 VOLTAGE WITH Ic2 = O MA 550 
GRID #2 VOLTAGE 25O 
PLATE DISSIPATION 2.5 
GRID #2 DISSIPATION 0.9 
CATHODE CURRENT Z5 
GRID #i CIRCUIT RESISTANCE 1.O 

MA. 

MA 

VOLTS 

voLTs 
SECONDS 

VOLTS 

VOLTS 

VOLTS 

VOLTS 

WATTS 

WATTS 

MA. 

MEGpHM 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC.. ELECTRON TUBE DIVISION. BLOOMFIELDr NEW JERSET r U.S.A., AUGUST 1, 1961 PLATE A62j1 



4EJ7 

TUNG•SOL -- --

CONTINUED FROM PREL EDING PAGE 

TYPICAL OPERATING CHARACTERISTICS 

CLASS Al gMPLIFIER 

PLATE VOLTAGE ZOO VOLTS 

GRID #3 VOLTAGE O VOLTS 

GRID #2 VOLTAGE ZOO VOLTS 

GRID #1 VOLTAGE —Z,5 VOLTS 

PLATE CURRENT 1O MA. 

GRID #2 CURRENT 4.1 MA. 

TRANSCOND UCTANCE 15000 µMHOS 

AMPLIFICATION FACTOR (G2 TO G1) 6O 
PLATE RESISTANCE (APRROX) 0.35 MEGOHM 

GRID #1 IMPEDANCE AT qO MC 30000 OHMSC

A NEATER WARN-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE NEATER TO REAGN 
804 OF ITS RATED YO LTA GE AFTER APPLYING 4 TINES RATED NEATER YOLTA GE TO A CIRCUIT CONSISTING 
OF iNE TUBE NEATER IN SERIES WITH A RESISTANCE OF VALUE j TINES THE NOMINAL NEATER OPERATING 
RESISTANCE. 

BFOR SERIES OPERATION OF HEATERS. EQUIPMENT SHOULD BE DESIGNED THAT AT NORMAL SUPPLY VOLTAGE 

BOG ET TUBES WILL OPERATE A7 iH15 VALUE OF HEATER CURRENT. 

CIN PUT DAMPING OF TUBE AND TYPICAL CEO AMIC SOCKET WITH BO TM CA TNODE LEADS TIED DIRECTLY TO 

GflO UND IS ABOUT 10,000 OMN S. 

~- J 

4EJ7 

PENTODE CONNECTION 

Ef = 4.4 Volts 

EC3 0 Volts 

-5 

~~~ ~~ 
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4EJ7 
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PENTODE CONNECTION 
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4EJ7 

15 
4EJ7 

E{ = 4.4 Volts 
Eb = 190 Volts 

o EcZ = 190 Volts 
a — Freq.= 40 Mc 
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4EW6 

TONG•=OL 
PENTODE 

MINIATURE TYPE 

i 

i 

i 

i 

4' 
MAX 

a 

COATED UNIPOTENTIAL CATHODE 

HEATER 

} 
i ~. 

I g 
MAx I. 4.2 VOLTS 0.616$ AMPS. 

2S 
AC OR DC 

MAX 

11111 ANY MOUNTING POSITION 

GLASS BULB BOTTOM YIEW 
MINIATURE BUTTON 

7 PIN BASE 
7CN 

THE 4EW6 IS A SHARP CUTOFF PENTODE IN THE 7 PIN MINIATURE CONSTRUCTION 
AND HAS BEEN DESIGNED FOR INTERMEDIATE'AMPLIFIER SERVICE IN TELEVISION 
RECEIVERS. THERMAL CHARACTERISTICS OF THE HEATER ARECONTROLLED SUCH THAT 
HEATER VOLTAGE SURGES DURING THE WARM—UP CYCLE ARE MINIMIZED PROVIDED IT 
IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. EXCEPT FOR THE 
CONTROLLED HEATER WARM—UP TIME AND HEATER RATINGS THE 4EW6 IS IDENTICAL 
TO THE 6EW6. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID #1 TO PLATE (MAX.) 

INPUT 

OUTPUT 

YITX 
SYIELDA

0.03 
10.0 
3.4 

RATINGS 
INTERPRETED ACCORDING TO DESIGN-MAXIMUM VALUES 

V ITNOUT 
SHIELD 

0.04 
10.0 
2.4 

1-Lµ I 

µµf 

µµf 

HEATER VOLTAGE 4.2 VOLTS 

MAXIMUM ►LATE VO LT AGE 330 ~-- VOLTS 

MAXIMUM SCREEN— SUPPLY VOLTAGE 330 VOLT$ 

MAXIMUM SCREEN VOLTAGE SEE SCREEN RATING CHART 
MAXIMUM POSITIVE DC GRID #1 VOLTAGE O VOLTS 

MAXIMUM PLATE DISSIPATION 3.1 WATTS 

MAXIMUM SCREEN DISSIPATION O.E)5 WATTS 

MAXIMUM HEATER CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT ZOO VOLTS 

TOTAL DC AND PEAK ZOO VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO VOLT$ 

HEATER WARM— UP TIME (APPROX.) * 11.0 SECONDS 

DESIGN-MA%INUM gATINGS ARE LIMITING VALUES OF OPER ATING AND ENVIRON NEN TAL CONDITIONS APPLICABLE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TTPE AS DEFINED eY ITS PUBLISHED DATA, AND •SHOU ID 
NOT BE EXCEEDED UNDER THE WORST PROBABLE CONDITIONS. TXE DEVICE MANUFACTURER CHOOSES TXESE 
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TAKING RESPONSIBI LITT FOR THE 
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CXA RA CTERIST ICS. THE 
EQUIPMENT MANUFACTURER SX OU LO DESIGN 50 THAT IN ITIALLT AND THROUGH OUi LIFE NO DESIGN-MAXINUN 
VALUE FOR THE INTENDED SERVICE IS EXCEEDED WITH A BOGEY DEVICE UNDER THE WORST PROBABLE 
OPERATING CONDITIONS WI TX RESPECT TO SUPPLY-VOLTAGE VARIATION, EOUI PM ENT COMPONENT VARIATION, 
E OUI PM ENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS. 

AWITH EXTERNAL SHIELD IEIA j161 CONNECTED TO CATHODE. 

CONTINUED ON FOLLOWING PAGE 

~ INDICATES A CHANGE. 

i UNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFI EID, NEw JERSEY, U.S.A. SEPT EMBER 1; 1959 PLATE +5599 



4EW6 

TUNB•SOL 

CONTINUED ERON PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 4.2 VOLTS 

HEATER CURRENT 0.6f 6~ AMP. 

PLATE VOLTAGE 125 VOLTS 

SUPPRESSOR S CONNECTED TO CATHODE AT SOCKET 

SCREEN VOLTAGE 125 VOLTS 

CATHODE—BIAS RESISTOR 56 OHMS 

PLATE RESISTANCE (APPROX.) O.2 MEGOHMS 

TRANSCONDUCTANCE Z4 OOO µMHOS 

PLATE CURRENT 11 MA. 

SCREEN CURRENT j'.2 MA. 

GRID #1 VOLTAGE (APPROX.) Ib=  20 µAMPS. -3.5 VOLTS 

*NEATER MARY-UP TIME IS DEFINED AS THE TINE REOU IRED FOR THE VOLTAGE ACROSS THE NEATER TO REACH 

80f OF ITS RATED VOLTAGE AFTER APP LTING 4 TINES RATED NEATER VO ITAGE TO A CIRCUIT CONSISTING 
OF THE TUBE NEATER IN SERIES NITM A RESISTANCE OF VALUE 3 TINES THE NOMINAL MEAT ER OPERATING 
RESISTANCE. 

 J 
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4EW6 TENTATIVE DATA 
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TENTATIVE DATA 4EW6 
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TENTATIVE DATA 4GM6 

TUNG•SGL 

PENTODE 

MINIATURE TYPE 

3 _ 
4 

MAX 

-5~ 

GLASS BULB 

UNIPOTENTIAL CATHODE 

NEATER 

4.2 VOLTS 0.6t6~ AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEM 
SMALL—BUTTON MINIATURE 

7 PIN BASE 

iCM 

THE 4GM6 IS A SEMIREMOTE-CUTOFF PENTODE IN THE 7 PIN MINIATURE CONSTRUC-
TION. IT IS ESPECIALLY DESIGNED FOR USE IN GAIN-CONTROLLED PICTURE-1F 
STAGES OF TELEVISION RECEIVERS OPERATING AT INTERMEDIATE FREQUENCIES OF 
THE ORDER OF MEGACYCLES. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT E%T ERNAL SHIELD 

GRID #1 TO PLATE (MAX.) 0.036 µµf 

GRID #i TO CATHODE, INTERNAL SHIELD h G},G2 h H. lO µµf 

PLATE TO CATHODE S INTERNAL SHIELD d, G3, G2 8~ H. 2.4 µµf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MA%IMUM SYSTEM 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 

MAXIMUM PL A'TE VOLTAGE 

MAXIMUM GRID #3 (SUPPRESSOR) VOLTAGE 

MAXIMUM GRID #2 SUPPLY VOLTAGE 

MAXIMUM GRID #2 (SCREEN—GRID) VOLTAGE 

(SEE JEDEC INPUT RATING CHART JS—C4-2) 

MAXIMUM GRID #1 (CONTROL—GRID) VOLTAGE: 

POSITIVE BIAS VALUE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM GRID #2 INPUT: 

FOR GRID #2 VOLTAGES UP TO 165 VOLTS 

FOR GRID #2 VOLTAGES BETWEEN 165 AND }}O VOLTS 

(SEE JEDEC INPUT RATING CHART JS—C4-2) 

MAXIMUM PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

HEATER POSITIVE WITH RESPECT TO CATHODE 

4.2 voLrs 
330 voLrs 

O VOLTS 

330 voLrs 

O VOLTS 

3.1 wnrrs 

0.65 wart 

ZOO VOLTS 

2OOA VOLTS 

HEATER WARM—UP TY ME (APPROX.)* 11,0 SECONDS 

A TNE DC COMPONENT MUST NOT E%GEED 100 YOLTS. 

CONTINUED ON FOLLOWING PAGE 

TUN G-GOL ELECTRIC INC., ELECTRON TUBE OIVIGI ON, BLDOMFI ELD, NEW JERSEY, U.S.A., JUNE 1, 1960 PLATE x5857 



4GM6 TENTATIVE DATA 

  TUNGWSGL  ~ 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS AZ AMPLIFIER 

HEATER VOLTAGE 4.2 VOLTS 

HEATER CURRENT Q, (Ot(7% AMP. 

PLATE SUPPLY VOLTAGE 1'L5 VOLTS 

GRID #3 CONNECTED TO LATNODE AT SOCKET 

GRID #2 SUPPLY VOLTAGE 1Z Fj  VOLTS 

CATHODE RESISTOR 56 OHMS 

PLATE RESISTANCE (APPROX.) O.2 MEGOHMS 

TRANSCONDUCTANCE Z3 OOO µMHOS 

PLATE CURRENT L4 MA. 

GRID #2 CURRENT j,4 MA. 

GRID #1 VOLTAGE (APPROX.) FOR 

TRANCONDUCTANCE = 60 µMHOS —I5 VOLTS 

DESIGN-NA%INUM RATINGS ARE LIMITING VALUES OF OPERATING ANO ENVI RON NEN TAL CONDITIONS APPLICABLE 
TO A BOGET ELECTRON DEVICE OF A SPECIFIED T7 PE AB OEFIN EO BY ITS PUB LI SMEO OAT A, ANO SNOULD 
NOT BE E%CEEDED UNDER THE WORST PROBABLE CONDITIONS. THE DEV FCE MANUFACTURER CNOOSES TM ESE 
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TAKING RESPONSIBILITY FOR THE 
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS LN DEVICE CHARACTERISTICS.. THE 
EQUIPMENT MANUFACTURER SH OU LO DESIGN 50 THAT IN ITIAL LT AND TH ROUGNOUT LIFE NO OESI GN-MAXIMUM 
VALUE FOR THE INTENDED SER ICE IS EXCEEDED WITH A BOG ET DEVICE UNDER THE WROST PROBABLE 

OPERATING CONDITIONS W.I TH RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, 

EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CON OITION S. 

SIMILAR TYPE REFERENCE: Except for heater ratings and heater warm—uq 
time, the gGMb is identical to the gGM6 and 

the 6GM6. 

N`N EAi ER WARM-UP TINE IS DEFINED AS THE TINE REQUIRED FOR THE VOLTAGE ACROSS THE NEATER TO REALM 

BOS OF ITS RATED VO ITAGE AFTER APPLYING ~ TINES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 

OF THE TUBE NEATER IN SERIES WITH A RESISTANCE OF VALUE j TINES TXE NOMINAL NEATER OPERATING 
RES ISTAMC E. 

 J 



TENTATIVE DATA 4GS8 

GLASS BULB 

TUNG•SOL 

DUAL PENTODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

4.2 VOLTS 0.45 AMP. 

ANY MOUNTING POSITION 
BOTTOM VIEW 
SMALL BUTTON 

9 PIN BASE 

9LW 

THE 46S8 IS A DUAL PENTODE WITH A SEPARATE PLATE AND A SEPARATE #3 GRID 
IN THE 9 PIN MINIATURE CONSTRUCTION. IT IS PRIMARILY INTENDED FOR SERVICE 
AS ACOMBINED SYNC SEPARATOR-CLIPPER AND AGC TUBE IN TELEVISION RECEIVERS. 
EXCEPT FOR HEATER RATINGS AND HEATER WARM-UP TIME THE 4GS8 IS IDENTICA'_ 
TO THE 3GS8 AND THE 6GS8. 

DIRECT INTERELECTRODE CAPACITANCES 
WITNOt1T E%T ERN AL SHIELD 

GRID #} TO PLATE (EACH SECTION) 

GRID #1 TO ALL 

GRID #} (EACH SECTION) TO ALL 

PLATE (EACH SECTION) TO ALL 

GRID #} (SECTION #1) TO 

GRID #3 (SECTION 2) (MAX.) 

RATINGS 
. INTERPRETED ACCORDING TO DESIGN MAXIMUM SYGT EN A 

2.0 µµf 
6.0 µµf 

3.8 µµf 
3.2 µµf 

0.015 µµf 

HEATER VOLTAGE 4.2 VOLTS 

MAXIMUM PLATE VOLTAGE (EACH SECTION) 3OO VOLTS 

MAXIMUM GRID #2 VOLTAGE 15O VOLTS 

MAXIMUM POSITIVE DC GRID #3 VOLTAGE (EACH SECTION) 3,O VOLTS 

MAXIMUM NEGATIVE DC GRID #} VOLTAGE (EACH SECTION) 5O VOLTS 

►4AXIMUM PEAK POSITIVE GRID #3 VOLTAGE (EACH SECTION) 5O VOLTS 

MAXIMUM NEGATIVE DC GRID #1 VOLTAGE 5O VOLTS 

MAXIMUM PLATE DISSIPATION (EACH SECTION) 1.1 WATTS 

MAXIMUM GRID #2 DISSIPATION 0.75 wATTs 

MAXIMUM DC CATHODE CURRENT 12 MA. 

MAXIMUM GR ID #f CIRCUIT RESISTANCE O.5 MEGOHM 

MAXIMUM GRID #3 CIRCUITRESISTANCE (EACH SECTION) O.5 MEGOHM 

MAXIMUM HEATER—CATHODE VOLTAGE: 

FIEATEk NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 2OO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC lOO VOLTS 

TOTAL DC AND PEAK ZOO VOLTS 

HEATER WARM—UP TIME (AP PROX.) * 11.0 SECONDS 

C ONT INUEO ON FOLLOWING PAGE 

T L'NG -SOL ELECTRIC INC., ELECTft ON TUBE DIVISION. NLOONFI ELD. NEW JERSEY. U.S.A., JUNE 1. 1960 PLATE x;&jfi 



4GS$ TENTATIVE DATA 

TUNti•SOL  ~ 

CONTINUED FROM PR ECEOIN6 PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

80TH SECTIONS OPERATING 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE (EACH SECTION) 

GRID #2 VOLTAGE 

GRID #3 VOLTAGE (EACH SECTION) 

GRID #1 VOLTAGE 

PLATE CURRENT (EACH SECTION) 

GRID #2 CURRENT 

CATHODE CURRENT 

lj.2 VOLTS 

0.45 
AMP. 

100 100 VOLTS 
67.5 67.5 voLTs 
-1O O VOLTS 

NOTE B NOTE B 

2.0 MA. 

6.0 3.6 MA.. 

6.1 7.7 MA. 

EACH SECTION OPERATING SEPARATELY MITM PLATE AND GRID 

M3 OF OPPOSITE SECTION GROUNDED. 

PLATE VOLTAGE 

GRID #2 VOLTAGE 

GRID #3 VOLTAGE 

GRID #1 VOLTAGE 

PLATE CURRENT 

GRID #3 TRANSCONDUCTANCE 

GRID #1 TRANSCO ND UCTANCE 

EC3 FOR Ib = 100 µA (APPR OX.) 

EC1 FOR Ib = 100 µA (APPROX.) 

100 
67.5 
0 
0 

1200 

ZOO VOLT$ 

67.5 voLrs 
O VOLTS 

NOTE B 

2.0 MA. 

270 µMHOS 

µMHOS 

—3.7 VOLTS 

—Z.O VOLTS 

NEATER NARY-UP TIME IS DEFINED AS THE TIME REOUIREO FOR THE VOLTAGE ACROSS THE NEATER TO REACH 
80S OF ITS RAT EO VOLTAGE AFTER APPLYING 4 TIMES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE NEATER IN SERIES NITM A RESISTANCE OF VALUE j TIMES THE NOMINAL NEATER 0►ERATING 
RES ISTAML E. 

A 
DESIGN-YA%IYUM RATINGS ARE LIMIT LNG YA CUES OF OPERATING AND ENVIRONMENTAL CONDITIONS APP LILAB LE 
TO A BOGET ELEC 7ROM DEVICE OF A SPECIFIED TTPE AS DEFINED BT ITS PUB LISNED DATA. ANO SNOU LD 
NOT BE E%CEEDED UNDER THE NORST ~PR OBAB LE CONDITIONS. THE DEVICE YAMUFA CTURER CMOOS ES THESE 
VALUES TO PROVIDE ACCEPTABLE SERYICEABIIITT OF THE DEVICE. TAKING RESPONSIBILITT FOR THE 
E Ff EC TS Of CHANGES IM OPERAT IMG CONDITI OMS OUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE 
E OUIPYENT MANUFACTURER SHOULD DESIGN SO THAT IN ITIALLT AND TMRO UGHOUT II FE NO DESIGN-MAXIMUM 
VALUE FOR THE INTENDED SERVICE IS EXCEEDED NITM A BOGET DEVICE UNDER THE NORST PROBABLE 
OPERATING CONDITIONS KITH RESPECT TO SU PPLT-VOLTAGE VARIATION S EQUIPMENT COMPON EMT VARIATION 
EQUIPMENT LONiROI ADJ USTMEMT~ LOAD YARIATI ON. SIGNAL VARIATION S AMD ENVIRONMENTAL CONDITIONS. 

B G RID CURRENT ADJUSTED FOR 100 µA OL. 



4GZ5 

TUNG•SOL 

PENTODE 
MINIATURE TYPE 

I .750J 
MAX 

1.875 
MAX 

2.125 
MAX 

GLASS BULB 

MINIATURE BUTTON 

T PIN BASE E7-1 

OUTLINE DRAWING 

J EDEC 5-2 

COATED UNIPOTENTIAL CATHODE 

FOR AUDIO OUTPUT 

APPLICATIONS 

IN RADIO AND T.V. 

RECEIVERS 

ANY MOUNTING POSITION 

K,G3 

BOTTOM VIEW 

BASING DIAGRAM 

J EDEC TCY 

THE 4GZ5 IS A POWER PENTODE IN THE 7 PIN MINIATURE CONSTRUCTION. IT IS 
INTENDED FOR USE IN THE AUDIO OUTPUT STAGE OF RADIO AND TELEVISION RE-
CEIVERS. ITS HEATER IS DESIGNED FOR OPERATION IN A 600 MILLIAMPERE SERIES 
STRING CIRCUIT. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT E%TERNAL GHIEID 

GRID #1 TO PLATE: G1 TO P 

INPUT: G1 TO (H+K+G 2) 

OUTPUT: P TO (H+K +G 2) 

0.24 pf 
pf 

NEATER CHARACTERISTICS AND RATINGS 
DESIGN MA%IMUM VALUES - SEE EIA STAN DARO RS-2j9 

AVERAGE CHARACTERISTICS 4.O VOLTS 6OO MA. 

HEATER WARM- UP TIMER  jl SECONDS 

HEATER SUPPLY LIMITS: 

CURRENT OPERATION 600+40 MA. 

MAXIMUM HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC jOO VOLTS 

TOTAL DC AND PEAK ZOO VOLTS 

MAXIMUM RATINGS 
DESIGN MA%IMUM VALUES - SEE EIA STANDARD RS-2j9 

PLATE VOLTAGE 3OG VOLTS 

GRID #2 VOLTAGE 3OO VOL7S 

POSITIVE OC GRID #1. VOLTAGE O VOLTS 

PLATE DISSIPATION 4.8 WATTS 

GRID #2 DISSIPATION - CONTINUOUS l.j WATTS 

CATHODE CURRENT-  AVERAGE 3O MA• 

GRID #1 CIRCUIT RESISTANCE 

FIXED BIAS .5 MEGOHM 

SELF BIAS T.O MEGOHM 

BULB TEMPERATURE 200 ~C 

CONTINUED ON FOLLOWING PAGE 
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4GZ5 

TUNG•SOL 

CONTINUED PROM PRECEDING PAGE 

TYPICAL OPERATING CHARACTERISTICS 

CLASS Al AUDIO AMPLIFIER 

PLATE SUPPLY VOLTAGE 

GRID #2 SUPPLY VOLTAGE 

CATHODE RESISTOR 

BYPASSING 

25O 
25O 
2]O 
NONE 

25O 
25O 
2]O 

CONDENSER 

VOLTS 

VOLTS 

OHMS 

PEAK AUDIO GRID #1 VOLTAGE 9•H 2.O VOLTS 

ZERO SIGNAL PLATE CURRENT j( j( MA. 

M AXIMUPA SIGNAL PLATE CURRENT jE j( MA. 

ZERO SIGNAL GRID #2 CURRENT 2.] 2.] MA. 

MAXIMUM SIGNAL GRID #2 CURRENT 5,Q 5.Q MA. 

TRANSCONDUCTANCE --- S4OO /LMHOS 

PLATE RESISTANCE (APPROX.) --- .j5 MEGOHMS 

LOAD RESISTANCE j5 OOO j5 OOO OHMS 

TOTAL HARMONIC DISTORTION jO jQ PERCENT 

POWER OUTPUT j,g j,j WATTS 

P. 
HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE 4CR0 S5 THE HEATER TO REACH 
BO% OF ITS RATED V0I TAGE AFTER APPLYING 4TIMES THE RATED HFAT FR VO LT 4GE TOA CIRCUIT f.0N5!STING 
OF THE TUOE NEATER IN SERIES WITH A P.ESIST AN CE OF VALUE i TIw'. ES THE 40NINAL HEATER OPERATING 
RESISTANCE. 
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4GZ5 
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4HC7 

TIlMG•SGL 

DUAL TRIODE 

MINIATURE TYPE 

2.125" 
MAX 

GLASS BULB 

BUTTON 12 PIN 
BASE E12.70 

OUTLINE DRAWING 

TWO DISSIMILAR TRIODES 

FOR 

SYNC CLIPPER AND 

AGC AMPLIFIER 

SERVICE IN 

TV RECEIVERS 

COATED UNIPOTENTIAL CATHODES 

ANY MOUNTING POSITION 

NC IP 

BASING DIAGRAM 
JEDEC 1Z FR 

THE 4HC7 CONTAINS TWO DISSIMILAR TRIODES IN A T-9 COMPACT RON CONSTRUCTION. EACH 

ELEMENT IS BROUGHT OUT TO A SEPARATE BASE PIN. TRIODE #1 HAS A LOW MU AND TRIODE 

#2 HAS A HIGH MU. THE 4HC7 IS DESIGNED FOR SYNC CLIPPER AND GATED AGC AMPLIFIER 

SERVICE IN TV RECEIVERS. THE HEATER IS INTENDED TO BE OPERATED IN A SERIES STRING. 

EXCEPT FOR HEATER RATINGS, THE 4HC7 IS IDENTICAL TO THE SHC7 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

GRID TO PLATE (g ro p ) 

I N P U T: g to (h + k) 

OUTPUT: p to (h + k ) 

TRIODE t TRIODE 2 

1.9 2.2 Ff 

2.0 1,9 pf 

0.7 0.% ~I 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MA %IMUM VALUES-SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 4.2 VOLTS 600 MA, 

HEATER WARM-UP TIME 11 SECS. 

LIMITS OF SUPPLIED CURRENT 600 * 40 PSA. 

MAXIMUM HEATER CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 VOLTS 

TOTAL DC AND PEAK 200 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOl ELE CTftIC INC., ELECTRON TUBE DIVISION, Bl00MFl ELD, NEW JERSEY, U.S.A., NOVEMBER 1, 1963 PLATE =6813 



4HC7 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 

DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-739 

TRIODE 1 TRIODE 2 

PLATE VOLTAGE 330 330 VOLTS 

NEGATIVE DC GRID VOLTAGE 100 100 VOLTS 

POSITIVE DC GRID VOLTAGE 0 0 VOLTS 

POSITIVE TRANSIENT GRID VOLTAGE 60 VOLTS 

PLATE DISSIPATION 3 1.2 WATTS 

GRID CIRCUIT RESISTANCE 5.0 5.0 MEGOHMS 

CHARACTERISTICS 

PLATE VOLTAGE 150 150 VOLTS 

GRID VOLTAGE -1 -1 VOLTS 

PLATE CURRENT 18 1.0 MA 

TRANSCONDUCTANCE 4400 1900 µMHOS 

AMPLIFICATION FACTOR 23 100 

PLATE RESISTANCE (APP ROX. ) 5,200 53,000 OHMS 

GRID VOLTAGE FOR 1 6 = 10 µ4( APPRO X. ) -13 -2.2 VOLTS 



4HM6 

TUNG•SOl 

PENTODE 

MINIATURE TYPE 

.875" 
MAX 

1.938" 
MAX 

2.188" 
MAX 

II II) 

GLASS BULB 

SMALL BUTTON 

9 PIN BASE E9.1 
OUTLINE DRAWING 

JEDEC 6-2 

SHARP-CUTOFF PENTODE 

FOR 

IF AMPLIFIER STAGES 

IN TV RECEIVERS 

H 

Nc 

K~ ~G3,IS 

BOTTOM VIEW 

BASING DIAGRAM 

lEDEC 9PM 

2 

THE 4HM6 IS AFRAME-GRID, SHARP-CUTOFF PENTODE IN THE 9 PIN MINIATURE CONSTRUCTION. 

IT IS DESIGNED FOR SERVICE IN THE IF AMPLIFIER STAGES OF TELEVISION RECEIVERS. EXCEPT 

FOR HEATER CHARACTERISTICS AND RATINGS, THE 4HM6 IS IDENTICAL TO THE 3HM6 AND THE 

6HM6. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH SHIELD H315 
CONNECTED TO 
CATHODE 

WITHOUT 
SHIELD 

GRID TO PLATE 0.024 0.031 pf 

INPUT 8.70 8.70 pf 
OUTPUT 3.00 2.15 of 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MA%IMUM VALUES •SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 42 VOLTS 450 MA, 

HEATER WARM-UP TIME 11 SECONDS 

LIMITS OF SUPPLIED CURRENT 450130 MA. 

HEATER CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK MAX. 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK MAX. 200 VOLTS 

CONTINUED ON FOLLOWING PAGE 
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~+HM6 

TUNG•SGL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MA%IMUM VALUES -SEE EIA STANDARD RS•739 

PLATE VOL TAGE 250 VOLTS 
GRID 2 SUPPLY VOLTAGE 250 VOLTS 

GRID 2 VOLTAGE See Rating Chart 

NEGATIVE GRID 1 VOLTAGE 50 VOLTS 

PLATE DISSIPATION 2.5 WATTS 

GRID 2 DISSIPATION - UP TO 125 VOLTS 0.6 WATT 
GRID 1 CIRCUIT RESISTANCE: 

CATHODE-BIAS RESISTOR 1 MEGOHM 

FIXED BIAS 0.25 MEGOHM 

CHARACTERISTICS AND TYPICAL OPERATION 

PLATE VOLTAGE 

GRID 3 VOLTAGE 

GRID 2 VOLTAGE 

CATHODE-BIAS RESISTOR 
PLATE CURRENT 

GRID 2 CURRENT 

TRANSCONDUCTANCE 

PLATE RESISTANCE 
HOT INPUT RESISTANCE A 

HOT INPUT CAPACITANCE A 

(GRID 1 VOLTAGE AT Gm = 100 µMHOS 

125 VOLTS 
Connected To Cathode At Socket 

125 VOLTS 
56 OHA1S 
13 MA. 

3.2 MA. 

15,000 yMHOS 

0.156 MEGOHM 

13,000 OHMS 

7.4 pf 

A 
MEASURED AT dd MC/5 WITH UN BY PASSED 56 OHM CATHODE RESISTOR. 

—3.0 VOLTS 



4HM6 
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4HM6 
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4HM6 

  4VERAGETRANSFER  
CHARACTERISTICS 
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4HM6 

16 

N 
0 

~ 14 

a 
LL

~ 12 

w 
V Z 

to 
v 
a 
a 
a 
V 
r ~ $ z 

■ ■■■ ■AVERAGE CHARACTERISTICS ■■■■■■■ ■■■■■ 

1111 111  Eb = 125 VOLTS 

Ec2 = 125 VOLTS 

■■■■ ■■■ Frequency; 44 Mc 

■■■■■ ■■■ Cathode Resistor Unbypassed  

1111_~~;iii~i~11N11111111111111~~~~1 
.....~::i .......................... 
~►,.~~..._~~~~~~~1~~~~~~~~~~1111111111I,■I.~~ ■■■■■ ■■■■■ ■■N■ ■■■■■ ■■ 1/I/5t■ham!.■■■~■~■■_■■■■■■■■~■■■■■■■■ 

111i♦iit~li~=i:~~~~111♦1~1~~~1111111 _ ~~~li' 
~~  

Sg 11 

~ 25 50 75 100 125 150 

PLATE MILLIAMPERES ■■■■ 
■■■■ 

■■ ■ ■■■■■■■■■■■■■■■■■■■ 



4HS8 

67s' 
"MAX 

2.375' 
MAX 

2.625•
MAX 

III 
GLASS BULB 

SMALL BUTTON 

9 PIN BASE E9-1 

OUTLINE DRAWING 

J EDEC 6—j 

TUNG•SGL 

TWIN PENTODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

FOR T.V. APPLICATIONS 

ANY MOUNTING POSITION 

K IGy 

BOTTOM VIEW 

BASING DIAGRAM 

J EDEC 9FG 

THE 4HS8 IS A MINIATURE TWIN PENTODE THAT INCORPORATES SEPARATE PLATES 
AND #3 GRIDS FOR THE TWO SECTIONS TOGETHER WITH A COMMON SCREEN, #1 GRID, 
ANO CATHODE. IT IS INTENDED FOR USE AS A COMBINED SYNC-AGC TUBE IN TELE-
VISION RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 
wlrnour ExreaNAL snlELo 

6F ID #3 TO PLATE, EACH SECTION 

GRID #1 TO ALL 

GRID #3 (EACH SECTION) TO ALL 

PLATE (EACH SECTION) TO ALL 

GRID #3 (SECTION 1) TO GRID #3 (SECTION 2), MAX. 

HEATER RATINGS AND CHARACTERISTICS 
DESIGN —M AXIMIIM VALUES — SEE EIA STANDARD RS-2j9 

AVERAGE CHARACTERISTICS 

HEATER SUPPLY LIMITS: 

CURRENT OPERATION 

MAXIMUM HEATER—CATHODE 

HEATER POSITIVE WITH 

DC COMPONENT 

TOTAL DC AND PEAK 

HEATER NEGATIVE WITH 

TOTAL DC AND PEAK 

HEATER WARM—UP TIMER

2.0 
6.0 
3.6 
3.0 

0.017 

pf 
pf 
pf 

4.Z VOLTS 45O MA. 

45O±Zj MA. 

VOLTAGE: 

RESPECT TO CATHODE 

lOO VOLTS 

2OO VOLTS 

RESPECT TO CATHODE 

ZOO VOLTS 

Z1 SECONDS 

A 
HEATER WARM—UP TIME IS DEFINED AS THE TIME REQUIRED FOR TXE VOLTAGE ACROSS THE HEATER TO REACH 

BD$ OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 

OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VA IUE j TIMES THE NOMINAL HEATER OPERATING 

RESISTANCE. 

T UNG—SOL ELECTRIC INC., ELECTRON TUBE DIVISION. BLODMFI ELD, NEW JERSEY, U. S. A.,NOV EMB ER 1, 1962 PLATE a66C2 



4HS8 

TUNG•SGL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-2j9 

PLATE VOLTAGE, EACH SECTION zOO VOLTS 

SCREEN VOLTAGE ISO VOLTS 

POSITIVE DC GRID #5 VOLTAGE S EACH SECTION 3.O VOLTS 

NEGATIVE DC 6R10 #3 VOLTAGE, EACH SECTION 5O VOLTS 

PEAK POSITIVE GRID #3 VOLTAGE, EACH SECTION 5O VOLTS 

NEGATIVE DC GRID #1 VOLTAGE 5O VOLTS 

PLATE DISSIPATION, EACH SECTION 1.T WATTS 

SCREEN DISSIPATION 0.75 WATT 

DC CATHODE CURRENT 1Z MA. 

GRID #i CIRCUIT RESISTANCE O.5 MEGOHM 

GRID #3 CIRCUIT RESISTANCE S EACH SECTION O.5 ME GOHM 

TYPICAL OPERATING CHARACTERISTICS 

AVERAGE CHARACTERISTICS - BOTH SECTIONS OPERATING 

PLATE VOLTAGE, EACH SECTION LOO lOO VOLTS 

SCREEN VOLTAGE 67.5 67.5 VOLTS 

GRID #3 VOLTAGE S EACH SECTION -LO O VOLTS 

GRID #1 VOLTAGE S

PLATE CURRENT, EACH SE CT I,ON --- Z.O MA. 

SCREEN CURRENT 7.O 4.4 MA. 

CATHODE CURRENT 7.T H.5 MA. 

AVERAGE CHARACTERISTICS - EACH SECTION SEPARATELY 

WITH PLATE 6 GRID Wj OF OPPOSITE SECTION GROUNDED 

PLATE VOLTAGE ZOO lOO VOLTS 

SCREEN VOLTAGE 67.5 67.5 VOLTS 

GRID #3 VOLTAGE O O VOLTS 

GRID #1 VOLTAGE O B VOLTS 

GRID #3 TRAN SCONDUCTANCE --- 47O µMHOS 

GRID #1 TRANSCONDUCTANCE IlOO --- µMHOS 
PLATE CURRENT --- 2.O MA. 

GRID #3 VOLTAGE, (APPRO%.) 

AT Zb - 100 aA —3. 5 VOLTS 

GRID u1 VOLTAGE, (APPROX.) 

Ib = 100 (LAMPS. —2.3 VOLTS 

B 

WITN GRID CURRENT ADJDSTED FOR 100 MICROAMPERES OL. 

SIMILAR TYPE REFERENCE: Exceflt jor heater ratings, and heater warm-uq 
time, the gNSB is identical to the 6NS8. 

J 



4HT6 

TUNo•ao~ 
PENTODE 

MINIATURE TYPE 

a 
F 

1 
1.938 

2.188 MAX 
MA% 

1  I' I 

GLASS BULB 

SMALL BUTTON 
9 PIN BASE E9.1 

OUTLINE DRAWING 
JEDEC 6.2 

SEMI-REMOTE-CUTOFF PENTODE 

FOR 

I.F. AMPLIFIER STAGES 

IN TV RECEIVERS 

COATED UNIPOT ENTIAL CATHODE 

ANY MOUNTING POSITION 

K G3,1S 

BOTTOM VIEW 

BASING DIAGRAM 
J EDEC 9 PM 

THE 4HT6 IS ASEMI-REMOTE-CUTOFF PENTODE IN THE 9 PIN MI NATURE CONSTRUCTION. iT .S 

DESIGNED FOR SERVICE IN TELEVISION RECEIVER I.F. AMPLIFIER STAGES. THE SEMI-REMOTE 

CUTOFF CHARACTERISTICS IS DESIRABLE FOR USE IN AGC CONTROLLED STAGES. 

EXCEPT FOR HEATER CHARACTERISTICS AND RATINGS, THE 4HT6 IS IDENTICAL TO THE 3HT6 

AND THE 6HT6.. 

GRID 1 TO PLATE 

INPUT 

OUTPUT 

DIRECT INTERELECTRODE CAPACITANCES 

SHIELD 315 

CONNECTED UNSHIELDED 

TO GROUND 

0.024 0.031 

8.70 8.70 

3.00 2.15 

HEATER CHARACTERISTICS AND RATINGS 

DESIGN MA %IMUM RATINGS -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 4,2 VOLTS 4~0 

HEATER WARM-UP TIME 

LIMITS OF SUPPLIED CURRENT 

HEATER CATHODE VOLTAGE: 

of 

P f 

of 

11 SE{ONJ.: 

450 `- 30 MA. 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 

CONTINUED ON FOLLOWING PAGE 

 I 
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4HT6 

TUNO.80L 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 

DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS•239 

PLATE VOLTAGE 250 VOLTS 

GRID 2 SUPPLY vOLTAGE 250 VOLTS 

GRID 2 VOLTAGE 
SEE 

RATING CHART 

GRID 1 VOLTAGE -50 VOLTS 

PLATE DISSIPATION 2.5 WATTS 

GRID 2 DISSIPATION 0.6 WATTS 

CATHODE CURRENT 25 MA. 

GRID 1 CIRCUIT RESISTANCE: 

CATHODE BIAS RESISTOR 1 MEGOHM 

FIXED BIAS 0.25 MEGOHM 

CHARACTERISTICS AND TYPICAL OPERATION 

PLATE VOLTAGE 

GRID 3 VOLTAGE 

125 

CONNECTED TO CATHODE AT SOCKE T 

VOLTS 

GRID 2 VOLTAGE 125 VOLTS 

CATHODE BIAS RESISTOR 56 OHMS 

PLATE CURRENT 15 MA. 

GRID 2 CURRENT 4.0 MA. 

TRANSCONDUCTANCE 14,000 µMHOS 

PLATE RESISTANCE 0.143 MEGOHM 

GRID 1 CUTOFF BIAS FOR G m= 50 µMHOS -6.7 VOLTS 
CUTOFF TRANSCONDUCTANCE: 

FOR Ec1 = -1.5 12,000 µMHOS 

FOR E =-3.5 300 µMHOS 

HOT INPUT RESISTANCE A 12,700 OHMS 
HOT INPUT CAPACITANCE 

A 
7.45 pf 

A - MEASURED 44 M~/a WITH UN BY PASSED 56 OHM CATHODE RESISTANCE 



4HT6 

AVERAGE PLATE CHARACTERISTICS 

E~ p = 125 VOLTS 
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AVERAGE TRANSFER CHARACTERISTICS 
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4HT6 

AVERAGE GRID q2 CHARACTERISTICS 
E c2 = 125 VOLTS 
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4HT6 
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AVERAGE INPUT RESISTANCE CHARACTERISTICS 

Eb = 125 VOLTS 

EcZ = 125 VOLTS 
Frequency = 44 MC 
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4JC6 

TUNG•SOL 

PENTODE 

MINIATURE TYPE 

OUTLINE 

JEDEC 6-2 

.875 ~~ 

~.750"~ 

2.188" 
MAX 

1.938 11
MAX 

BASE 9 PIN BUTTON 
JFDEC F9.1 

SEMI-REMOTE-CUTOFF PENTODE 

FOR 

I.F. AMPLIFIER STAGES 

IN TV RECEIVERS 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

BASING DIAGRAM 
JEDEC 9PM 

BOTTOM VIEW 

THE 4JC6 IS A FRAME-GRID, SHARP-CUTOFF PENTODE IN THE 9 PIN MINIATURE CONSTRUCTION. 
IT IS DESIGNED FOR SERVICE IN THE IF AMPLIFIER STAGES OF TELEVISION RECEIVERS. EXCEPT 
FOR HEATER CHARACTERISTICS AND RATINGS, THE 4JC6 IS IDENTICAL TO THE 3JC6 AND TH[ 

6JC6. 

DIRECT INTERELECTRODE CAPACITANCES 

WITHOUT EXTERNAL SHIELD 

GRID 1 TO PLATE -MAX. ~, pf 

INPUT (GI TO H+K+G3+I.S.+G2) ,. pf 

OUTPUT (P TO H+K+G3+LS,+G2) .._ of 

HEATER CHARACTERISTICS AND RATINGS 

DESIGN MA %I M;1M RATINGS •SEE EIA STANDARD RS•~39 

AVERAGE CHARACTERISTICS 

HEATER WARMrUP TIME 

L!MITS OF SUPPLIED CURREN I 

4.5 VOLTS 450 mA 

11 SECONDS 

450 ± 30 m/~ 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 VOLTS 

TOTAL DC AND PEAK 200 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TUNG—GOL ELELT0.IC INC., ELECTRON TUBE OIV ISION, Bl00MFIELD, NF.W JERSEY, U.S.A., oEC Erna ER 1, _'964 PIaTE a;C,2 



4JC6 

TUNG•SGL 

CONTINUED EROM PRECEDING PAGE 

MAXIMUM RATINGS 

DESIGN MAXIMUM VALUES •SEE EIA STANDARD RS•239 

PLATE VOLTAGE 330 VOLTS 

GRID 2 SUPPLY VOLTAGE 330 VOLTS 

GRID 2 VOLTAGE See Rating Chart 

POSITIVE GRID 1 VOLTAGE 0 VOLTS 

PLATE DISSIPATION 2.5 WATTS 

GRID 2 DISSIPATION - UP TO 165 VOLTS 0.6 WATT 

GRID 1 CIRCUIT RESISTANCES: 

CATHODE-BIAS RESISTOR 1 MEGOHM 

FIXED BIAS 0.25 MEGOHM 

CHARACTERISTICS AND TYPICAL OPERATION 

PLATE VOLTAGE 125 VOLTS 

GRID 3 VOLTAGE Connected To Cothode Ar Socket 

GRID 2 VOLTAGE 125 VOLTS 

CATHODE-BIAS RESISTOR 56 OHMS 

PLATE CURRENT 13 mA 

GRID 2 CURRENT 3.2 mA 

TRANSCONDUCTANCE 15,000 pMHOS 

PLATE RESISTANCE 0.18 MEGOHM 

GRID 1 VOLTAGE FOR Ib = 100 mA ~.0 VOLTS 

 J 
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4JC6 

GRID 2 
RATING CHART 
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4JD6 

TUNo•ao~ 
PENTODE 

MINIATURE TYPE 

Oi1TLINE 
JEDEC Eh2 

2.188~~ 
MAX 

BASE 9 PIN BUTTON 
JEDEC E9.1 

SHARP-CUTOFF PENTODE 

FOR 

IF AMPLIFIER STAGES 

IN TV RECEIVERS 

1.938 
MAX 

I COATED UNIPOT ENTIAL CATHODE 

ANV MOUNTING POSITION 

BASING DIAGRAt~1 
JEDEC 9PM 

BOTTOM VIEW 

THE 4JD6 IS ASEMI-REMOTE-CUTOFF PENTODE IN THE 9 PIN MINIATURE CONSTRUCTION. IT IS 
DESIGNED FOR SERVICE IN TELEVISION RECEIVER I.F. AMPLIFIER STAGES. THE SEMI-REMOTE 
CUTOFF CHARACTERISTICS IS DESIRABLE FOR USE IN AGC CONTROLLED STAGES. EXCEPT FOR 
HEATER CHARACTERISTICS AND RATINGS, THE 4JD6 IS IDEN~iICAL TO THE 3J D6 AND THE 6J D6. 

DIRECT INTERELECTROCE CAPACITANCES 

WITHOUT EXTERNAL SHIELD 

GRID 1 TO PLATE -MAX, 0.019 pf 

INPUT (G TO H+K+G3+LS,+G2) 8.2 pf 

OUTPUT (P TO H+K+G3+I.S.+G2) 3.0 pf 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES •SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 

HEATER WARM-UP TIME 

LIMITS OF SUPPLIED CURRENT 

MAXIMUM HEATER{gTHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 

TOTAL_ DC AND PEAK 

`JOLTS 

CONTINUED ON FOLLOWING PAGE 

75C ., 

1 1 SECONDS 

450 -* 30 mA 

200 VOLTS 

100 VOLTS 

200 VOLTS 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMf IELD, NF.W JERSEY, V.S.A.. DECEMtlER 1, 19fiu PL4iE a ,-



4JD6 

TUNc•so~ 

CONTINUED ON FOLLOWING PAGE 

MAXIMUM RATINGS 

DESIGN MA%IMUM VALUES -SEE EIA STANDARD RS-239 

PLATE VOLTAGE 330 VOLTS 
GRID 2 SUPPLY VOLTAGE 330 VOLTS 
GRID 2 VOLTAGE SEE RATING CHART 
POSITIVE DC GRID 1 VOLTAGE 0 VOLTS 

PLATE DISSIPATION 2.5 WATTS 

GRID 2 DISSIPATION- UP TO 16S VOLTS 0.6 ~~NATTS 
GRID 1 CIRCUIT RESISTANCE: 

CATHODE BIAS RESISTOR 1 MEGOHK 
FIXED BIAS 0.25 MEGOHK 

CHARACTERISTICS AND TYPICAL OPERATION 

PLATE VOLTAGE 125 VOLTS 
GRID 3 VOLTAGE CONNECTED TO CATHODE AT SOCKET 

GRID 2 VOLTAGE 125 VOLTS 
CATHODE 81AS RESISTOR 56 OHMS 
PLATE CURRENT 15 mA 

GRID 2 CURRENT 4 mA 

TRANSCONDUCTANCE 14,000 {`MHOS 
PLATE RESISTANCE 0.16 MEGOHIvt 

GRID 1 VOLTAGE FOR Gm = 600 NMHOS -4.5 VOLTS 
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4JD6 

GRID 2 

RATING CHART 
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TENTATIVE DATA 5A6 

TONG-SOL  ~ 

/ ~ 

PLATE 
2170 

M OY. 1, 
1949 

- e -y 
MAX.  

e 

I I I I I 

23, 
8 

MAX. 

2 
5.. 

8 
MAX. 

1-
GLASS BULB 

BEAM PENTODE 

MINIATURE TYPE 

COATED FILAMENT 

SERIES FILAMENT PARALLEL FILAMENT 
Ef APPLIED BETWEEN Ef APPLIED BETWEEN 

P INS c4 AND •5 PIN N9 ANO PINS 
Eg1 REFERRED TO PIN N4 f4 6 NS TIED TO-

GETHER. 
E91 DEFERRED TO PIN ♦9 

5.0 VOLTS 2.5 VOLTS 
230 MA. 460 MA. 

DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

9 PIN BASE 
9L 

THE 5A6 IS A MINIATURE FILAMENTARY TYPE PENTODE RF POWER AMPLIFIER, IN—
TENDED FOR SERVICE WHERE MODERATE AMOUNTS OF RF POWER ARE DESIRED IN 
PORTABLE EQUIPMENT. IT WILL DELIVER 3 WATTS OF RF POWER WITH LOW DRIVING 
POWER AT 70 MEGACYCLES. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE: (G1 TO P) MAX. 

INPUT: G1 TO (F}GZ}G3) 

OUTPUT; P TO (F}Gz}G3) 

M ITN 
SHIELD 

Y ITNOUT 
SHIELD 

0.10 0.15 µµf 
8.5 8.5 µµf 
9.5 6 µµf 

RATINGS 
INTERPRETED ACCORDING TO RKA ST AXDARD NB-210 

CLASS B OR CLASS C AMPLIFIER 

FILAMENT VOLTAGE (±15%) 2.5 5.O VOLTS 

MAXIMUM PLATE VOI TA GE 150 VOLTS 

MAXIMUM GRID i3 VOLTAGE O ~ VOLTS 

MAXIMUM GRID JF2 VOLTAGE LSO VOLTS 

MAXIMUM NEGATIVE GRID M1 VOLTAGE —75 VOLTS 

MAXIMUM PLATE DISSIPATION 5 WATTS 

MAXIMUM GRID *2 POWER INPUT 2 WATTS 

MAXIMUM PLATE CURRENT 4O MA. 

MAXIMUM GRID Mi CURRENT 3 MA. 

MAXIMUM FREQUENCY FOR MAXIMUM PLATE INPUT POWER ZOO MC 

C ONT INl1ED ON FOIL OWING PAGE 

COPYRIGHT t94G BY TONG-SOL LAMP WORKS INC.. ELECTRONIC TUBE DIVISION NEWARK. NEW JERSEY. U.5 A 



5A6 TENTATIVE DATA 
TONG-SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

RF AMPLIFIER AT 70 MC 

cuss s cuss c 

FILAMENT VOLTAGE Z.5 5.O Z,5 5.O VOLTS 

FILAMENT CURRENT 46O 23O 46O 23O MA. 

DC PLATE VOLTAGE 15O 15O VOLTS 

GRID M3 VOLTAGE O O VOLTS 

OC GRID N2 VOLTAGE LSO 15O VO175 

DC GRID NS VOLTAGE —LS —Z4 VOLTS 

PEAK RF GRID NS VOLTAGE Z3 35 VOLTS 

GRID M2 RESISTOR 1 5OO O OHMS 

GRID ki RESISTOR 15 OOO 2O OOO JHMS 

DC PLATE CURRENT 4O 4O MA. 

DC 6R ID M2 CURRENT 7 LL MA. 

DC 6R ID ki CURRENT 1 1.2 MA. 

GRID M1 DRIVING POWER (A PPR OX.) E)O lOO Mw. 

USEFUL POWER OUTPUT 2.S 3.L WATTS 

TRIODE AMPLIFICATION FACTOR 
(A PPRO%. AT I b = 30 MA.) 6.8 

P LATE 
2271 

N OY. 11
19N9 

C OPY RIG NT IpAp BY TUNG~SOL LAMP WORKS INC. ELECTRONIC TUBE DIVISION NEWARK. NEW JERSEY. U 5 A 



5A6 

~~ 

PLATE 
T210 

JUKE 1~ 
19x9 

125 

I 

~' ~ +10 
Ecs _  

6A6 
PENTODE CONNECTION 

Ef = 5.0 Volts 
EC2 = 150 Volts 

47 
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5A6 
PENTODE CONNECTION 

Et = 5.0 Volts 
Ec2 = 150 Volts 
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C OPY RIG NT 191Y dV TUNG-SOL ELECTRIC INC ELECTRON TUBE DIVISION NFWAR K. NEW JERSEY U 5 ~. 





5AM8 

TUNG•SOL  ~ 

DIODE PENTODE 
MINIATURE TYPE 

7' 
1 8
~MAX~ 

Tr 
15" 

1 16 
MAX. 

3~ 
z l6 
MAX 

II I II ~ 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

4.7 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

q PIN BASE 
qtr 

THE 5AM8 IS A DIODE PENTODE ESPECIALLY DESIGNED FOR USE AS A VIDEO 
DETECTOR AND IF AMPLIFIER IN 600 MA. SERIES HEATER OPERATED TELEVISION 
RECEIVERS. THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH 
THAT HEATER VOLTAGE SURGES DURING THE WARM- UP CYCLE ARE MINIMIZED 
PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 

PENTODE 

MI TM A 
SHIELD 

MITNOUT 
SNtEID 

GRID #1 TO PLATE (MAX.) 0.015 0.015 uuf 

INPUT 6.0 6.0 uuf 

OUTPUT 3.4 2.6 uuf 

DIODE 
INPUT: P TO (H+K) 2.3 1.7 uuf 
CATHODE TO (H+P) 3.0 3.0 uuf 
COUPLING (DIODE PLATE TO PENTODE PLATE) 0.035 0.10 uuf 
COUPLING (DIODE PLATE TO GRID #1) 0.005 0.006 uu f 
COUPLING (DIODE CATHODE TO PENTODE PLATE) 0.15 0.15 uuf 

ASNIEID 6315. 

CONTINUED ON FOLLOWING PAGE 

-►INDICATES A CXANG E. 

TU NG-SOL ELECTRIC INC. ELECTRON TUNE 01 VI SI ON NLOOYFIEL D. NEW JER SET. U.S.A. ,CULT 1. 1955 PLATE NVV09 



5AM8 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS 
INTER PR ETEO ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE 4.? VOLTS 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK Z'OO VOLTi; 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC• ZOO VOLTS 

TOTAL DC AND PEAK ZOO VOLTS 

MAXIMUM PLATE VOLTAGE 3OO VOLTS 

MAXIMUM PLATE DISSIPATION 2,8 WATTS 

MAXIMUM GRID #2 VOLTAGE SEE RATING CHART 

MAXIMUM GRID #2 SUPPLY VOL TAGE j00 VOLTS 

MAXIMUM GRID #2 DISSIPATION O.5 WATT 

MAXIMUM POSITIVE GRID #i VOLTAGE O VOLTS 

MAXIMUM GRID #} VOLTAGE O VOLTS 

MAXIMUM GRID #i CIRCUIT RESISTANCE: 

CATHODE BIAS 1.O ME GOHM 

FIXED BIAS O. ZS MEGOHM 

MAXIMUM DIODE CURRENT FOR CONTINUOUS OPERATION 5,O MA. 

HEATER WARM—UP TIME (APPROX.)B 11.0 SECONDS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
HEATER VOLTAGE (},] VOLTS 

HEATER CURRENT O.0 AMP. 

PLATE VOLTAGE ZOO VOLTS 

GRID #2 VOLTAGE 15O VOLTS 

GRID #} VOLTAGE O VOLTS 

CATHODE RESISTOR 12Q OHMS 

PLATE CURRENT 11,5 MA. 

GRID #2 CURRENT 2,7 MA. 

TRANSCONDUCTANCE ~ OQO µMHOS 

PLATE RESISTANCE (APPROX.) O.E) MEGOHM 

GRID #i VOLTAGE FOR I b = ip µAMP. —8 VOLTS 

DIODE PLATE VOLTAGE FOR DIODE CURRENT = 50 MA.0 10 VOLTS 

B 
NEATER NARY-UP TIME IS DEFINED AS THE TIME REOVIREO FOR THE VOLTAGE ACROSS THE NE ATER TO REALM 
NOS OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED NEATER VOLTAGE TO A CIRCUIT CON St STI NG 
OF THE TUNE XE ATER IX SERIES WI TX A RESISTANCE OF VALUE j TIMES THE NOMINAL NEATER OP Efl ATING 
RESISTANCE. 

CTE ST CONDITION ONLY. OPERATING CONDITIONS NU 57 NOT E%GEED THE DESIGN CENTER RATING. 

SINZLAR. TPPR R RRSRB#C8: Zts characteristics are identical to the BA MB 
e xceyt far heater ratings and heater ware-ufl tti+N e. 
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TENTATIVE DATA 

TUNO•!OL 

5AN8 

i 
f 

TRIODE-PENTODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

4.7 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

q PIN BASE 

THE 5AN8 IS A GENERAL PURPOSE, MULTI-UNIT TUBE USING THE 9 PIN MINIATURE 
CONSTRUCTION. CONTAINING A MEDIUM-MU TRIODE AND A SHARP-CUTOFF PENTOCE 
IN ONE ENVELOPE, IT IS DESIGNED FOR USE IN 600 MA. SERIES HEATER 
OPERATED RECEIVERS. IT IS INTENDED FOR A WIDE VARIETY OF APPLICATIONS IN 
COLOR TELEVISION RECEIVERS. THERMAL CHARACTERISTICS OF THE HEATER ARE 
CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE 
MINIMIZED PROVIDED IT IS USED WITH t7THER TYPES WHICH ARE SIMILARLY 
CONTROLLED. WITH THE EXCEPTION OF HEATER RATINGS, ITS CHARACTERISTICS 
ARE IpENTICAL TO THE 6AN8• 

DIRECT INTERELECTRODE CAPACITANCES 
WI TN NO EXTERNAL SXI EID 

TRIODE UNIT 
GRID TO PLATE 

INPUT 

OUTPUT 

PENTODE UNIT 
GRID #1 TO PLATE (MAX.) 

INPUT 

OUTPUT 

TRIODE GRID TO PENTODE PLATE 

P ENTOOE GRID #1 TO TRIODE PLATE 

PENTODE PLATc TO TRIODE PLATE 

1.5 µµf 

2.0 µµf 

0.27 µµf 

0.04 µµf 
7.0 µµf 

2.3 µµf

0.005 µµf 
0.006 µµf 
0.045 µµf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

CLASS Al AMPLIFIER - DESIGN CENTER VALUES 
TRIODE PENTODE 

HEATER VOLTAGE OMIT L},7 UNIT VOLTS 

MAXIMUM PEAK HEATER—CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL OC AND PEAK ZOO ZOO VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC lOOA lOOA 
VOLTS TOTAL DC AND PEAK 200 ZOO 

MAXIMUM PLATE VOLTAGE jOO 3OO VOLTS 

MAXIMUM GRID #2 SUPPLY VOLTAGE --- 3OO VOLTS 

MAXIMUM GRID #2 VOLTAGE SEE CURVE #1 

MAXIMUM GRID #1 VOLTAGE 

POSITIVE BIAS VALUE O 

MAXIMUM PLATE DISSIPATION 2.6 ~--

MAXIMUM GRID #2 INPUT ---

MAXIMUM GRID #1 CIRCUIT RESISTA NCE:B

FOR CATHODE—BIAS OPERATION 1.O 

FOR FIXED—BIAS OPERATION O.5 
HEATER WARM—UP TIME (APPROX.)* 11.0 

ATXE DC COMPONENT MUST MOT EXCEED 100 VOLTS. 

BIF EITNER UNIT IS OP ER ATIMG AT NAXINUN RATED CONDITIONS, GRID N1 CIRCUIT RESISTANCES FOR BOTH 

OMITS SX OULD NOT EXCEED THE STATED VALUES. 

#NEATER WARM-UP TIME IS DEFIMEO AS THE TIME REQUIRED FOR TXE VOLTAGE ACROSS THE ME AT ER TO REACN 

80f OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 

OF THE TORE NEATER IM SERIES WI TN A RESI ST ANLE Of VALUE 3 TIMES TXE NOMINAL NEATER OPERATING 

RESISTANCE. 

O VOLTS 

2,0 WgTTS 

O.5 WATT 

1.O MEGOHM 

0.25 MEGOHM 

SEC. 

y INDICATES A CNAMG E. 
CONTINUED OX FOLLOWING PAGE 

TU MG-SOl ELECTRIC INC. ELECTRON TUGE DIVISION BLOOYFIEL D, NEw JERSEY, U.S.A. MAT 1, 1956 PLATE (4661 



5AN8 TENTATIVE DATA 

TUNO•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 

HEATER CURRENT 

TRIODE 
UNIT 

PENTODE 

~.7 

0.6 

UNIT 

VOLTS 

AMP. 

PLATE SUPPLY VOLTAGE 200 200 VOLTS 
GRID #2 SUPPLY VOLTAGE --- 150 VOLTS 

GRID #1 VOLTAGE —E) --- VOLTS 

CATHODE BIAS RESISTOR --- 1$O OHMS 

AMPLIFICATION FACTOR 19 ---
PLATE RESISTANCE (APPROX.) 5 750 300 000 OHMS 

TRANSCONDUCTA NCE 3 300 6 200 µMHos 
GRID #1 BIAS (APPROX.) FOR Ib 10 µA- —19 —$ VOLTS 

PLATE CURRENT 13 9.5 MA. 

GRID #2 CURRENT --_ 2.$ MA. 

 J 

5AN8 
This Curve also App]ies 
to Types in which Grids 
#2 & #4 are Connected 

Together within the Tube 
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TRIODE UNIT 

Ef = 4.7 Volts 
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5AN8 

5AN8 
PENTODE UNIT 

Ef = u.7 Volts 
Eb = 200 Volts 
Eo = 150 Volts 

I b

~ 

.~.~. 

o
 

c
 

oN
 

P
L
A
T
E
 
(
I
b
)
 O
R
 
G
R
I
D
 
#
2
 (
I~

Z)
 MI

LL
IA

MP
ER

ES
 

~■■■~ 

.,
..

..
..

,_
..

..
..

.,
_

..
..

._
_

 
.~

m
~

 
..
._

..
_
..
..
_
. 

cn
 

c
 

./ 

-7 5 -5 0 -2 5 

GRID #I VOLTS 

W 

d 
'i

30 

20 

z 
W 

~ 10 

0 
0 100 

E~1 =0 

5AN8 
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5AQ5 

i 

i 

i  TUNG•SOL  

BEAM PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

4.7 VOLTS 0.6±6A AMP. 

AC OR DC 

ANY MOUNTING POSITION 

GLASS BULB 

BOTTOM VIEW 
MINIATURE BUTTON 

'J PIN BASE 

7B2 

THE 5AQ5 IS ABEAM POWER AMPLIFIER USING THE 7 PINMINIATURE CONSTRUCTION. 
IT IS DESIGNED FOR SERVICE IN 6OOMA. SERIES HEATER OPERATED TV RECEIVERS 

WHERE HIGH POWER SENSITIVITY AND HIGH POWER OUTPUT IS DESIRED. THERMAL 

CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT 'HEATER VOLTAGE 

SURGES DURING THE WARM—UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH 

OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. WITH THE EXCEPTION OF HEATER 
RATINGS, ITS CHARACTERISTICS ARE IDENTICAL TO THE 6AQ5. 

GRID #1 TO PLATE 

INPUT 

OUTPUT 

DIRECT INTERELECTRODE CAPACITANCES — APPaox, '~ 
WITR XO E%TERNAL SXI ELD 

kATINGS 
INTERPRETED ACCORDING i0 DESIGN MAXIMUM SYSTEM 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 

MAXIMUM PEAK HEATER- CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 
TOTAL DC AND PEAK 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID #2 VOLTAGE 

MAXI-MUM PLATE DISSIPATION 

MAXIMUM GRID #2 INPUT 

MAXIMUM BULB TEMPERATURE 
A 

(AT HOTTEST POINT ON BULB SURFACE) 

MAXIMUM GRID #1 CIRCUIT RESISTANCE: 

FIXED BIAS OPERATION 

CATHODE BIAS OPERATION 

0.4 
8.0 
8. 5 

0.6±6% 

uu f 

uu. f 
uuf 

VOLTS 

20O VOLTS 

100 VOLTS 

200 VOLTS 

275 r VOLTS 

X75 r VOLTS 

Z2 WATT$ 

'2 WATTS 

250 

0.1 
0.5 

HEATER WARM-UP TIME (APPROX.-)* 1i.0 

OC

MEGOHMS 

MEGOHMS 

SECONDS 

AH IGX AMBIENT TEMPERATURE ANO SHIELDING MAY NECESSITATE A REDUCTION IN OPERATING DISSIPATION. 
WHEN TUBE SH IELOS ARE USED, IT IS ADVISABLE TO PAINT THE INSIDE AND OUTSIDE SURFACES OF THE 
TUBE SHIELD A GULL BI ACK AND TO PROVIDE VENTILATION SLOTS TO REDUCE OPERATING TE NP ER ATURE. 

HEATER WARM-VP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 
804 OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CI RLUIT CONSISTING 
OP THE TUBE NEATER IN SERIES WITH A RESISTANCE OF VALUE J TIMES THE NOMINAL NEATER OPERATING 
RESISTANCE. 

CONTINUED ON FOLI OWING PAGE 

TUNG-GOL ELECTRIC INC. ELECTRON TUBE DI YISIUN BLOOMFIELD, XEW JERSEY. U. S. A, MARCH 1, 1959 PLATE s54jj 



5AQ5 

TUNO.80L 

RATINGS — coNrlo. 
INTERPRETED ACCO HD ING TO DESIGN MAXIMUM SYSTEM 

VERTICAL DEFLECTION AMPLIFIER R G~ 
,;'+ID ay CONNECTED TO PLATE 

HEATER VOLTAGE 0.6±(A VOLTS 

MAXIMUM DC PLATE VOLTAGE 975 VOLTS 
MAXIMUM PEAK POSITIVE PLATE VOLTAGE (ADS. MAX.) ].ZOO VOLTS 

MAXIMUM PLATE DISSIPATION D lO WATTS 

MAXIMUM PEAK NEGATIVE GRID #1 VOLTAGE Z75 VOLTS 

MAXIMUM AVERAGE CATHODE CURRENT 4O MA. 

MAXIMUM PEAK CATHODE CURRENT 115 MA. 

MAXIMUM BULB TEMPERATURE (AT HOTTEST POINT) 25O °C 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER E
HEATER VOLTAGE 0.6±6% 0.6±6% VOLTS 
HEATER CURRENT 0.45 O.45 AMP. 

PLATE VOLTAGE ISO LFjC VOLTS 

GRID #2 VOLTAGE 18O 25O VOLTS 

GRID #1 VOLTAGE —H•S - 12•S VOLTS 

PEAK AF GRID #1 VOLTAGE H•Ej 12.5 VOLT 

2 ERO- SIGNAL PLATE CURRENT 29 45 MA. 

MAXIMUM SIGNAL PLATE CURRENT 3O 47 MA. 

ZERO- SIGNAL GRID #2 CURRENT (APPROX.) j 4.5 MA. 

MAXIMUM SIGNAL GRID, #2 CURRENT (APPROX.) 4 ~ MA. 

PLATE RESISTANCE (APPROX.) 58 000 52 OOO OHMS 
T RANSCONDUCTANCE 3 TOO 4 ZOO LLMH05 

LOAD RESISTANCE 5 5OO S OOO OHMS 

TOTAL HARMONIC DISTORTION 8 8 PERCENT 

MAXIMUM SIGNAL POWER OUTPUT 2.O 4.5 WATTS 

ESING LE TUBE. 

AVERAGE CHARACTERISTICS — TRIODE CONNECTED*

PLATE VOLTAGE 2~,rJ VOLTS 

GRID VOLTAGE - 12.j VOLTS 

PLATE CURRENT 49.7 MA. 

TR ANSCONDUCTANCE 4SOO µMHOS 
AMPLIFICATION FACTOR 4.5 

PLATE RESISTANCE (APPROX.) 1970 CHMS 

GRIC VOLTAGE (APPROX.) FOR Ib O.5 MA. —j7 VOLTS 

D fOR OPERATION IN A 525- LIN E, j0-FRAME SYSTEM AS DESCRIBED IN "STANOAROG OF GOOD ENGINEERING 
PRACTICE FOR TEIEVi SI ON BROADCAST STATIONS: FEO ERAL COMMUNICATIONS LOMYISSION", THE DUTY CYLIE 
OF THE VO ITAGE PULSE MUST NOT EXCEED 154 OF ONE SCANNING CYLIE. 

GTRIODE CONNECTED• 

D IN STAGES OPERATING WITH GRID LEAN BIAS, AN ADEQUATE CATHODE BIAS RESISTOR OR OTHER SUITABLE 
MEANS IS REQUIRED TO PROTECT TnE TUBE IN THE APSEN LE OF EXCITATION. 

~INOILAT ES AN ADDITION. 

-~ INDICATES A CHANGE. 

 J 
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PENTODE CONNECTION 
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5AQ5 

5AQ5 
PENTODE CONNECTION 

Ef = 4.7 Volts 

EcZ = 250 Volts 
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TENTATIVE CATA 5AS4A 

9
. 

"~— 116 
MAX. 

TUNc•so~ 

TWIN-DIODE 

COATED FILAMENT 

FILAMENT 

5 VOLTS 3 AMP. 

AC OR DC 

VERTICAL MOUNTING POSITION 

HORIZONTAL OPERATION PERMITTED IF 
PINS 1 8 4 ARE IN A VERTICAL PLANE. 

BOTTOM VIEW 

SHORT MEDIUM SMELL 
5 Plx ocT AL 

OR 

SHORT MEDIUM SNELL 
R PIM OCTAL 

WI TM 
EXTERNAL BARRIERS 

5T 
P IxS 3. 5i 8 7 
NO CONNECTION. 

THE >` ÀS4A IS A FULL—WAVE VACUUM RECTIFIER INTENDED FOR USE IN POWER 
SUPPLIES OF TELEVISION RECEIVERS AND RADIO EQUIPMENT HAVING HIGH DC RE—
QUIREMENTS• IT IS ESPECIALLY DESIGNED TO PERMIT OPERATION AT HIGHER PEAK 
AND AVERAGE CURRENT RATINGS. EXCEPT FOR THE USE OF A T-12 BULB, IT IS 
IDENTICAL TO THE 5AS4. 

RATINGS 
IN?ERP RETED ACCORDING TO DESIGN CENTER SYSTEM 

FULL—WAVE RECTIFIER 

FILAMENT VOLTAGE 5 VOLTS 

MAXIMUM PEAK INVERSE PLATE VOLTAGE 1 55O VOLTS 

MAXIMUM STEADY STATE PEAK CURRENT PER PLATE 1.O AMP. 

MAXIMUM AC PLATE SUPPLY VOLTAGE (RMSJ PER PLATE 550 VOLT 

MAXIMUM DC OUTPUT CURRENT PER PLATE ISEE RATIxG cH ART 11 
MAXIMUM TRANSIENT PEAK PLATE CURRENT PER PLATE 4.G AMP. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

FULL—WAVE RECTIFIER 

CAPACITOR—INPUT FILTER 

FILAMENT VOLTAGE 5 5 vOL75 
FILAMENT CURRENT 3 3 AMP. 

AC PLATE TO PLATE SUPPLY VOLTAGE (RMSJ A GOO 9OO VOLTS 

FILTER INPUT CAPACITOR 4O 4O /.tf 

TOTAL EFFECT. PLATE SUPPLY IMPEDANCE(PER PLATE) 2Z G7 OHMS 

DC OUTPUT CURRENT 3OO 275 MA. 

DC OUTPUT VOLTAGE AT FILTER INPUT 29O 4GO VOLTS 

TUBE VOLTAGE DROP 54 5O VOLTS 

A ME ASUR ED WITHOUT LOAD. 

CONTINUED ON FOL LOWING PAGE 

J 
TUNG—SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. DECEMBER 1, 1957 PLATE N5129 



5A S 4A TENTATIVE DATA 

TUNG•SOL 

CONTINUED FROM PRECEDING PA6E 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS — coNTlo. 

FULL—WAVE RECTIFIER 

CHOKE— INPUT FILTER 

F ILAMENT VOLTAGE 

r (LAMENT CURRENT 

AC PLATE 70 PLATE SUPPLY VOLTAGE (RMS)A

FILTER INPUT CHOKE 

DC OUTPUT CURRENT 

DC OUTPUT VOLTAGE AT FILTER INPUT 

AAIE ASURED WITHOUT LOAD 

VOLTS 

AMP. 

VOLTS 

HENRIES 

MA. 

VOLTS 

5AS4A 
RATING CHART I 

200 

-~;AX. OPERATING VALUES WITH CHOKE INPUT TO FILTER 
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TENTATIVE DATA 5AS4A 
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— RFCTIFICA,T ION DC OUTPUT VOLTAGE AT FILTER INPUT -

- EFFICIENCY AC PLATE SUPPLY VOLTAGE PER PLATE (WITHOUT LOAD) — 

RATING 
5AS4A 
CHART I I 

Capacitor 
Steady State 

Input 
Peak 

Based 
Plate 

on 

Current Plate of 1.0 Amp. per 

PERMISSIBLE 
AREA OF 

OPERATION 

~0 0 25 0 50 0 75 1 00 1 25 1 50 

RECTIFICATION EFFICIENCY 

5AS4A 
RATING CHART 1 6 1 
Ef = 50 Volts AC 

MAX. HOT SWITCHING CURRENT = 4.6 AMP. 
~ 125 PLATE SUPPLY RESISTANCE PER PLATE = Rsec + NzRpri + Ra 
= 

~ 

WHERE 

Rsec - DC RESISTANCE OF TRANSFORMER 
SECONDARY PER SECTION. 

~ R ri = DC RESISTANCE OF TRANSFORMER 
p~ 100 PRIMARY. 

~ Ra = DC RESISTANCE OF ADDED SERIES 
~ RESISTANCE PER PLATE. 

W N = TRANSFORMER VOLTAGE STEP - UP 

c 75 
RATIO PER SECTION. 

r 
_y
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d 50 
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AC PLATE SUPPLY VOLTAGE (RMS) PER PLATE (WITHOUT LOAD) 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOONFIELO, NEW JERSEY, U.S.A. DECEMBER 1, 1951 PLATE 351J0 



V 



5AS8 

TUNG•SGL 

DIODE PENTODE 
MINIATURE TNPE 

OUTLINE DRAWING 
JEDEC 6-2 

2.188 
MAX 

FOR 

GENERAL PURPOSE 

APPLICATIONS 

COATED UNIPOTENTIAL CATHODE 

ANV MOUNTING POSITION 

BASE 9 PIN BUTTON 

JEDEC E9.1 

BASING DIAGRAM 
JEDEC 9DS 

BOTTOM VIEW 

THE SASS ISACENERAL-PURPOSE, MULTIUNIT TUBE USING THE 9 PIN MINIATURE CONSTRUCTION. 

IT CONTAINS A HIGH PERVEANCE DIODE AND ASHARP-CUTOFF PENTODE IN ONE ENVELOPE. 

IT IS INTENDED FOR DIVERSIFIED APPLICATIONS IN TELEVISION AND RADIO RECEIVERS. 

DIRECT INTERELECTRDDE CAPACITANCES -A PPRox. 
WITH NO EXTERNAL SH EILD 

DIODE UNIT 

PLATE TO HEATER &CATHODE &INTERNAL SHIELD 3.0 pf 

PENTODE UNIT 

GRID Wl TO PLATE (MAX.) 0.03 ~f 

INPUT 7.0 pf 

OUTPUT 2.4 pf 

PENTODE GRID TO DIODE PLATE (MAX.) 0.005 pf 

PENTODE PLATE TO DIODE CATHODE (MAX.) 0.15 pf 

PENTODE PLATE TO DIODE PLATE (MAX.) 0.10 pf 

HEATER CHARACTERISTICS AND RATINGS 

DESIGN CENTER VALUES -SEE EIA STANDARD RS•239 

AVERAGE CHARACTERISTICS 

HEATER WARM-UP TIME 

LIMITS OF SUPPLIED CURRENT 

4,7 VOLTS 600 MA 

APPROX. 11 SECONDS 

600 ± 40 MA 

HEATER CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 200 VO LTA 

DC COMPONENT 100 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELO, NEW HERS EY. U.S.A., ,1 UNE 1, 196 'LATE #685-
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TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN CENTER VALUES •SEE EIA STANDARD RS•239 

DIODE UNIT PENTODE UNIT 

MAXIMUM PLATE VOLTAGE 300 VOLTS 
MAXIMUM GRID p3 VOLTAGE 0 VOLTS 

MAXIMUM GRID it2 SUPPLY VOLTAGE 300 VOLTS 

MAXIMUM GRID q2 VOLTAGE SEE RATING CHAR? 

MAXIMUM GRID # 1 VOLTAGE: 
POSITIVE BIAS VALUE 0 VOLTS 

MAXIMUM PLATE DISSIPATION 2.5 WATTS 

MAXIMUM GRID k2 INPUT 0.5 WATT 

MAXIMUM GRID pl CIRCUIT RESISTANCE: 
CATHODE BIAS OPERATION 1,0 MEGOHM 

FIXED BIAS OPERATION 0.25 MEGOHM 

MAXIMUM PEAK INVERSE PLATE VOLTAGE 330 VOLTS 

MAXIMUM PEAK PLATE CURRENT 50 MA 

MAXIMUM DC PLATE CURRENT 5 MA 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

PLATE SUPPLY VOLTAGE 200 VOLTS 

GRID k3 CONNECTED TO CATHODE AT SOCKET 

GRID k2 SUPPLY VOLTAGE 150 VOLTS 

CATHODE BIAS RESISTOR 160 OHMS 

PLATE CURRENT 9.5 MA 

GRID b2 CURRENT 3 MA 

TRANSCONDUCTANCE 6,200 µMHOS 

PLATE RESISTANCE (APPRO X.) 300,000 OHMS 

GRID qI BI AS (APPROX.) FOR Iy =10µA —8 VOLTS 

 J 
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5AT8 

~  TUNO.80L 

TRIODE PENTODE 

MINIATURE TYPE 

i 
2.188 
MA% 

GLASS BULB 

MINIATURE BUTTON 
9 PIN BASE E9.1 

OUTLINE DRAWING 

JEDEC 6-Z 

FOR 

CONVERTER SERVICE 

COATED UNIPOTENTIAL CATHODE G ~ ~GI 

ANY MOUNTING POSITION BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 9DW 

THE SATB IS A MULTI-UNIT TUBE USING THE 9 PIN MINIATURE CONSTRUCTION. IT CONTAINS 
A MEDIUM-MU TRIODE AND A SHARP CUT-OFF PENTODE WITH A COMMON CATHODE IN ONE EN-

VELOPE, IT IS DESIGNED PRIMARILY FOR USE IN 600 MA. SERIES HEATER OPERATED TELEVISION 

RECEIVERS UTILIZING AN INTERMEDIATE FREQUENCY IN THE ORDER OF 40 MC. THERMAL CHAR-

ACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING 

THE WARM-UP CYCLE ARE MINIMIZED PROVIDEDIT IS USED WITH OTHER TYPES WHICH ARE SIMI-

LARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 

WITH 
SHIELD WITHOUT 
x313 SHIELD 

PENTODE GRID 1 TO PENTODE PLAT E:(PG1 TO PP) MAX. ~ 0.03 —j 0.06 pf 

PENTODE INPUT: PGl TO (H+K+PG2+PG3) ~ 4.8 —3 4.6 pf 

PENTODE OUTPUT: PP TO (H+K+pG3+PG2) l.b 0.9 pf 

CATHODE TO HEATER (K TO H) --3 6.0 —~ 6.0 pf 

TRIODE GRID TO~TRIO DE PLATE: (T-G TO TP) 1.5 1.5 pf 

TRIODE INPUT: TG TO (H+K) 2.4 2.0 pf 

TRIODE OUTPUT:TPTO(H+K) 1.0 0.5 pf 

PENTODE GRID 1 TO TRIODE PLATE: (PGl TO TP) MAX. 0.04 0.05 pf 

PENTODE PLATE TO TRIODE PLATE: f PP TO TP) MAX. 0.006 0.05 pf 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MA%IMUM VALUES -SEE EIA STANDARD RS-Z39 

AVERAGE CHARACTERJSTICS 4.7 VOLTS 600 MA. 
HEATER WARM-UP TIME A 11 SECONDS 

LIMITS OF SUPPLIED CURRENT 600140 MA. 

''HEATER WARM-UP TIME 13 DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO 
REACH BOR OF ITS RATED VOLTAGE AFTER APPLYING ~ TIMES RATED HEATER VOLTAGE TO A CIRCUIT 
CONSISTING OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE THREE TIMES THE NOMINAL 
HEATER OPERATING RESISTANCE. 

TUNG-SQL ELECTRIC INC., ELECTRON TUBE 0141510N, BLOOMEI ELD, NF.W JERSEY, U.S.A., AUGUST 1, 196j PLATE M6764 
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TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

HEATER CHARACTERISTICS AND RATINGS - coNT~D. 
DESIGN MA%IMUM VALUES -SEE EIA STANDARD RS-239 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK - ~i 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 VOLTS 

TOTAL DC AND PEAK ~ 200 VOLTS 

~ MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA S 7ANDARC RS-239 

PENTODE PLATE VOLTAGE 275 VOLTS 

TRIODE PLATE VOLTAGE 275 VOLTS 

GRID 2 SUPPLY VOLTAGE 275 VOLTS 

GRID 2 VOLTAGE See Rating Chan 

PENTODE PLATE DISSIPATION 2.3 WATTS 

GRID 2 DISSIPATION 0.45 WATTS 

POSITIVE DC GRID 1 VOLTAGE 0 VOLTS 

POSITIVE DC TRIODE GRID VOLTAGE 0 VOLTS 
TRIODE PLATE DISSIPATION 1.7 VOLTS 

TYPICAL OPERATING CHARACTERISTICS 

CLASS Al AMPLIFIER 

PLATE VOLTAGE 

GRID 3 VOLTAGE 

PENTODE TRIODE 

725 125 

Connected to pin 3 at socket 

VOLTS 

GRID 2 VOLTAGE 125 

GRID 1 VOLTAGE -1.0 -1.0 VOLTS 

PLATE CURRENT 9.0 12.0 MA. 

GRID 2 CURRENT 2.2 MA. 
TRANSCONDUCTANCE 5,500 6,500 pMHOS 
PLATE RESISTANCE (APPROX.) 300,000 6,000 OHMS 
AMPLIFICATION FACTOR 40 

GRID 1 VOLTAGE (APPROX.) FOR Ib = 20 µA -6.5 -7 VOLTS 
ZERO BIAS TRANSCONDUCTANCE 

(WITH E6 = 100 V; Ec2 = 70 V) 5,700 (/MHOS 

~ INDICATES A CHANGE. 
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5AT8 
PENTODE UNIT 

SEPARATE OSCILLATOR EXCITATION 

Ef = 4.7 Volts 
Eb = 150 Volts 
Ec3 = O Volts 

~ J Ecz 150 Volts 
Ecc volts 3.5 
Rc~~ = 120000 Ohms 

~0 2 3 4 5 

PEAK OSCILLATOR VOLTS 
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5AT8 
PENTODE UNIT 

CONNECTED AS TRIODE 

Ef = 4.7 Volts 
Eb = 150 Volts 

Grid #3 Connected to Catho 
Grid #2 Connected to Plate 

-4 -3 -2 - 0 +I 

GRID VOLTS 

PLATE Y4272 MARCH 1~ 1955 TUM G-SOL ELECTRIC INC ELECTRON TUBE DIVISION BL OOMFI EL O, NEW JERSEY S U.S.A. 



5AU4 

TUNO•:OL 

TWIN DIODE 

COATED FILAMENT 

5.0 VOLTS 3.75 AMP. 

AC OR DC 

VERTICAL MOUNTING POSITION 

N ORI ZONTAL OPERATION IS PERMITTED 
IF PINS 2 ANO µ ARE IN A VERTICAL 

PLANE• 

MqX 

GLASS BULB 

BOTTOM VIEW 
g PIN OCTAL 

5T 

THE 5AU4 IS A FILAMENTARY FULL—WAVE HIGH—VACUUM RECTIFIER DESIGNED FOR 
USE IN THE POWER SUPPLY OF TELEVISION RECEIVERS AND OTHER EQUIPMENTS 

WHICH HAVE HIGH OUTPUT CURRENT REQUIREMENTS. IN FULL—WAVE OPERATION WITH 

A SUPPLY VOLTAGE OF 300 VOLTS RMS, THE 5AU4 IS CAPA6LE OF DELIVERING A 
DC OUTPUT CURRENT OF 350 MILLIAMPERES• 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SY STEN 

RECTIFIER SERVICEA
FILAMENT VOLTAGE 

MAXIMUM PEAK INVERSE PLATE VOLTAGE 

MAXIMUM AC PLATE SUPPLY VOLTAGE (PER PLATE) 

MAXIMUM STEADY—STATE' PEAK PLATE CURRENT (PER PLATE) 

MAXIMUM TRANSIENT PEAK PLATE CURRENT (PER PLATE) 
MAXIMUM DURATION p,2 SECOND 

MAXIMUM DC OUTPUT CURRENT 

5.O VOLTS 

1 4OO VOLTS 

SEE RATING CHART M1 

1 O75 MA. 

5.25 AMP. 

SEE RATING CHART ,y1 

A FOR USE WITH SINUSOIDAL SUPPLY VOLTAGES wITMIN THE FREQUENCY RANGE OF 25 TO 1000 CYCLES 
PER SECOND• 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

FULL—WAVE RECTIFIER WITH CAPACITOR— INPUT FILTER 
FILAMENT VOLTAGE 5.O VOLTS 
FILAMENT CURRENT 3.75 1-- AMP. 

AC PLATE—SUPPLY VOLTAGE (PER PLATE) RMS 3OO 4OO VOLTS 

FILTER INPUT CAPACITOR 4O 4O LLf 

TOTAL PLATE—SUPPLY RESISTANCE (PER PLATE) j0 5Q OHMS 

DC OUTPUT CURRENT 35p 3'25 MA. 

DC OUTPUT VOLTAGE AT FILTER INPUT 275 395 VOLTS 

FULL—WAVE RECTIFIER WITH CHOKE— INPUT FILTER 

FILAMENT VOLTAGE 5.0 VOLTS 
FILAMENT CURRENT (+.5 qMP. 

AC PLATE—SUPPLY VOLTAGE (PER PLATE) RMS 5OC VOLTS 
FILTER INPUT CHOKE lO HENRYS 
OC OUTPUT CURRENT 325 MA. 

DC OUTPUT VOLTAGE AT FILTER INPUT 395 VOLTS 
TUBE VOLTAGE DROP 

I b = }5p MA. OC (PER PLATE) 5O VOLTS 

1 INDICATES A CHANGE. 

TUMG-SQL ELECTRIC INC• ELECTRON TUBE DIVISION BLOONFIEI D r MEM JERSEY, U.S.A. NOVEMBER 1, 1957 PLATE •5107 
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5AU4 
RATING CHART II 

FOR CAPACITOR - INPUT FILTER 

The Boundary Curve is based on 
Steady -State Peak Plate Current 
of 1075 Mill iamperes Maximum.Per 
Plate. 

RECTIFICATION EFFICIENCY - E 
1.41 ES 

Where E = pC output Voltage at 
Filter Input in Volts 

Es= RMS Supply Voltage 
per Plate in Volts 

AREA OF PERMISSIBLE OPERATION 

0.25 0.50 0.75 I.00 1.25 

RECTIFICATION EFFICIENCY 
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RATING CHART III 
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FOR CAPACITOR - INPUT FILTER 

The Values of Rs are Based on a 
Transient (Hot Switching) Peak 
Plate current of 5.25 Amperes 
Maximum per Plate. 

If Series inductance is present 
in the Plate Supply, it is per-
missible to use a Smaller-Than-
Indicated Value of Rs providing 
the Rated Maximum Value of Tran-
sient peak plate current is never 
exceeded. 
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CAPACITOR - INPUT FILTER 

Ef = 5.0 VOLTS 
C = 40 µf 

Rs = 30 OHMS-FOR CURVES 1-4 
Rs = 50 OHMS-FOR CURVES 5-6 
Rs = OHMS CURVES 80 -FOR 7-8 

(Boundary l ine DEA is same 
' as shown on Rating Chart I) 
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~uNo•so~ 
TRIODE PENTODE 

MINIATURE TYPE 

T 
8-

rMAx. 

11 
15' 
16 

T-62 MAx. 

216 
MAX

 L 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

4.7 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM 41EW 
MINIATURE BUTTON 

9 PIN BASE 

9Ec 

THE 568 IS A MEDIUM—MU TRIODE AND A SHARP CUTOFF PENTODE USING THE 9 PIN 
MINIATURE CONSTRUCTION. IT IS DESIGNED FOR USE AS A VHF OSCILLATOR AND 
MIXER IN 600 MA. SERIES HEATER OPERATED TELEVISION RECEIVERS. THERMAL 
CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE 
SURGES DURING THE WARM—UP CYCLE ARE MINIMFZED PROVIDED IT IS USED WITH 

OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES -
WITH NO EXTERNAL SHIELD 

APPROX. 

TRIODE GRID TO TRIODE PLATE 1.7 uµf 

PENTODE GRID #1 TO PENTODE PLATE (MAX.) 0.032 r uu.f 
TRIODE GRID TO 
(TRIODE CATHODE r PENTODE GRID #}r I .S. r HEATER) 1.~ uuf 

TRIODE PLATE TO 
(TRIODE CATHODE r PENTODE GRID #}~ I.S. r HEATER) 1.0 11ll.f 

PENTODE GRID #1 TO (PENTODE CATHODE r GRID #2, HEATER) 6.O .,,rf

PENTODE PLATE TO (PENTODE CATHODE r GRID #2, 
GRID #}y TRIODE CATHODE r I .S. r HEATER ) 2.6 uuf 

PENTODE PLATE TO (PENTODE CATHODE r GRID #2r HEATER) O.1Fj Lulf 
TRIODE GRID TO PErNTODE PLATE 0.007$ Lcuf 
P ENTODE GRID #i TO TRIODE PLATE 0.0033 uµf 

TRIODE PLATE TO PENTODE PLATE 0.060 uµf 

HEATER VOLTAGE 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

TRIODE PENTODE 

u.7 VOLTS 

MAXIMUM HEATER—CATHODE VOLTAGE: 
HEATER POSITIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK -ZOO VOLTS 
OC lOQ VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
TOTAL DC AND PEAK `ZOO VOLTS 

MAXIMUM PLATE VOLTAGE 3OO 3OO VOLTS 

MAXIMUM GRID #2 SUPPLY VOLTAGE --- 3OO VOLTS 

MAXIMUM GRID #2 VOLTAGE SEE RATING CHART 

MAXIMUM POSITIVE GRID #i VOLTAGE O O VOLTS 

MAXIMUM PLATE DISS NPATION 2.5 2.O WATTS 

MAXIMUM GRID #2 DISSIPATION --- O.5 WATT 

MAXIMUM GRID #1 CIRCUIT RESISTANCEA: 
FIXED BIAS 0.5 0.25 MEGOHM 
SELF BIAS 1,O 1.O MEGOHM 

HEATER WARM—UP TIME (APPROX.)* ZZ.O SECONDS 

AIF EITHER UNIT IS OPERATING AT MAzI NUM RATED COXDI TIOM Sr GRID W1 CIRCUIT RESISTANCES FOR BOTH 
UNITS SHALL MOT EXCEED THE STATED VALUES. 

~H EATER WARN—UP TIME IS DEFINED AS TXE TINE REQUIRED FOR THE VOLTAGE ACROSS TXE NEATER TO REACH 
80f OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF TXE TUBE NEATER IN SERIES WI TM A RESISTANCE OF VALUE 3 TIMES THE NOMINAL N EATER OPERATING 
RESISTANCE. 

CONTINUED ON FOLLOWING PAGE 

 J 
T UNG—SOl ELECTRIC INC. ELECTRON TUBE DIVISION BL OONFIELDr XEW JERSEY. U.S.A. DECEMBER lr 1956 PLATE N48j 



5B8 TENTATIVE DATA 

  TUNc•so~  
CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID #2 VOLTAGE 

GRID #1 VOLTAGE 

CATHODE BIAS RESISTOR 

PLATE CURRENT 

GRID #2 CURRENT 

AMPLIFICATION FACTOR 

TRANSCONDUCTANCE 

PLATE RESISTANCE (APPROX.) 

GRID #1 VOLTAGE (APPROX.J FOR I b = 10 !LAMP. 

TRIODE PENTODEB

I-{,7 VOLTS 

O.6 AMP. 

200 200 voLTs 
--- 150 voLTs 
- GE) O VOLTS 

--- 180 OHMS 

13 9.5 MA. 

--- 2.8 MA. 

19 ___ 

3 300 6 200 lLMH05 

5 750 300 000 oHMs 
- 19 —H VOLTS 

B 
WH EX READING CHARACTERISTICS OF THE PENTODE SECTION S ALL Tft IODE ELEMENTS SHALL BE AT GROUND 
P OTENTI AI. THU S~ BECAUSE OF INTERNAL CONNECTIONS TO PIN k1~ THE PENTODE SUPPRESSOR WILL ALSO 
BE AT GROUND. 

r 
z 
w 
U U' 
~ Z 

iH 
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fA 1' 
a 
c ~ 
wd 
y Z 
to 
W 

N 

x 
we 

H- ~ 
~ c~ 
d 
z . 
-x 

N 2 ~ LL
co 

c~ 

GRID 
5B8 

#z 
CURVE 

100 

75 

50 

25 

0 
0 

RATING 

25 50 75 100 
GRID #2 VOLTAGE EXPRESSED AS PERCENT 
OF MAX. GRID #2 SUPPLY VOLTAGE RATING 
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TENTATIVE DATA 58K7A 

~  TUN6•SOL 

DOUBLE TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODES 

HEATER 

4.7 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

GLASS BULB BOTTOM VIEW 
MINIATURE BUTTON 

q PIN BASE 

qAJ 

IT IS RECOMMENDED THAT 
PIN M9 BE GROUNDED 

THE 58K7A IS A MINIATURE DOUBLE TRIODE DESIGNED PRIMARILY FOR USE AS A 
CASCODE AMPLIFIER AT FREQUENCIES BELOW APPROXIMATELY 30C MEGACYCLES IN 
600 MA. SERIES HEATER OPERATED RECEIVERS. THE PERFORMANCE OF THE TUBE 
AS A CASCODE AMPLIFIER IN CHARACTERIZED BY HIGH GAIN AND A LOW NOISE 
FIGURE. THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT 
HEATER VOLTAGE SURGES DURING THE WARA~FUP CYCLE ARE MINIMIZED PROVIDED IT 
IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. WITH THE 
EXCEPTION OF HEATER RATINGS, ITS CHARACTERISTICS ARE IDENTICAL TO THE 
66K7A. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH NO E%TERN AL SNILLD 

GRID TO PLATE 

INPUT 

OUTPUT 

HEATER TO CATHODE 

GRID TO GRID (MAX.) 

PLATE TO PLATE (MAX.) 

GROUNDED GRID OPERATION 

PLATE TO CATHODE 

INPUT 

OUTPUT 

SECTION 1 SECTION 2 

1.8 1.8 µµf 
3.0 3.0 µµf 
1.0 0.9 µµf 
2.8 3.0 µµf 

0.004 µµf 
C.075 µµf 

0.22 0.22 µµf 
6.0 6.0 µµf 
2.4 2.4 µµf 

RATINGS 
INTERPRETED ACCORDING TO OE SIGX CENTER SYSTEM 

EACH SECTION 
HEATER VOLTAGE 

MAXIMUM HEATER—CATHODE VOL TA GE:A
HEATER NEGATIVE WITH R@SPELT TO CATHODE 

TOTAL DC AND PEAK 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 
TOTAL DC AND PEAK 

MAXIMUM PLATE VOLTAGE 
MAXIMUM NEGATIVE DC GRID VOLTq GE 

MA%IMUM PLATE DISSIPATION 

HEATER WARM—UP TIME (APPROX.)~ 

4.7 VOLTS 

2OO VOLTS 

ZOO VOLTS 
20O VOLTS 

5OO VOLTS 

50  VOLTS 

2.7 WATT$ 

]1.O SECONDS 

A WX EN TXE 5BH7A IS USED AS A CASLO DE AMPLIFIER AXD TXE TWO SECTIONS ARE CONNECTED IN SERIES, 
THE XEAT ER CATnO DE VOLTAGE OF TXE GROUNDED GRID STAGE MAY BE AS HIGn AS 250 VOLTS MA%IMUM WI TN 
RESPECT TO TXE CATHODE. 

WH EATER WARM—UP TIME IS DEFINED A5 THE TIME REQU IftED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 

BOS OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED XE AT ER VOLTAGE TO A CIRCUIT CONSISTING 
OF TnE TUBE HEATER IN SERIES WITX A RESISTANCE OF VALUE j TIMES THE NOMINAL HEATER OPERATING 
R ESI Si AN CE. 

CONTINUED ON FOLLOWING PAGE 

i 

 J 
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5BK7A TENTATIVE DATA 

TUN6•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER — EACH SECTION 

NEATER VOLTAGE (y.] VOLTS 

HEATER CURRENT O.( AMP. 

PLATE VOLTAGE 15O VOLTS 

CATHODE BIAS RESISTOR 56 OHMS 

AMPLIFICATION FACTOR 43 

PLATE RESISTANCE (APPROX.) 4 6OO OHMS 

TRANSCONDUCTANCE 9 300 (1MHOS 

PLATE CURRENT Z$ MA. 

GRID VOLTAGE (APPROX.) FOR I b =10 IIA. —11 VOLTS 

NOISE fIGURE B ] DECIBELS 

BAS MEASURED IR A CASCODE AYPLI FI ER NNICN OPERATES AT A PLATE SUPPLT VOLTAGE OF 250 VOLTS, A 
PLATE CURRENT OF 18 YA., A FRE OU ENCT Of 200 MEGACT CL ES, A STAGE BANONI DTX OF 7 NEGACT CLE S, AND 
AR EFFECTIVE ROI SE /ANDNIDTM OF j.5 ME GACTCLE S. 
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58K7A 

30 

100 

I I  I I [ 
5BK7A 

E ACN SECTION 

Eq - 4.7 Volts 

200 300 400 500 
PUTS VOLTS 

56K7A 
E ACM SECTION 

Eq = 4.7 Volts 

-10.0 -7.5 -5.0 
GR I D d~ l VOLTS 

-15.0 -12.5 -2.5 

TUNO—SOL ELECTRIC INC. ELECTRON TU+E DIVISION +LOOYFIEL D. NEW JERSET r U. S. ~. OOTO+ER 1r 1954 PLATE +4os6 





TENTATIVE DATA 58Q7A 

Y 
e 
MAX 

I } 
IS' 

1 16 
MAX. 

3~ 
216 
1MAX.

II I II ~ 

GLASS BULB 

TUN6•SOL 

DOUBLE TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

5,6 VOLTS O.u5 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM YIEW 
MINIATURE BUTTON 

q PIN NOVAL 

9AJ 

THE 5BQ7A IS A MEDIUM-MU DOUBLE TRIODE USING THE 9 PIN MINIATURE CON-
STRUCTION. IT IS INTENDED FOR USE AS THE FIRST RF AMPLIFIER TUBE IN 

TUNERS OF VHF TELEVISION RECEIVERS OR AS A LOW NOISE IF PRE-AMPLIFIER 

TUBE IN UHF TELEVISION RECEIVERS EMPLOYING A CRYSTAL MIXER. HIGH TRANS-

CONDUCTANCE, LOW INPUT CAPACITANCE, LOW INPUT LOA[~ ING AND LOW PLATE TO 

CATHODE CAPACITANCE MAKES IT ESPECIALLY USEFUL IN THE DIRECT-COUPLED RF 

STAGE OF TELEVISION RECEIVERS UTILIZING A DRIVEN RF-GROUNDED-GRID AMPLI-

FIER OR THE CASCODE TYPE OF CIRCUIT. THERMAL CHARACTERISTICS OF THE 

NEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARNF-UP 

CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE 

SIMILARLY CONTROLLED. 

OIRECT INTERELECTRODE CAPACITANCES 
WI TN E%T ER NAL SHIELD fj15 

URIT f1 Ul1T t2 

GRID TO PLATE 1.15 1.15 µµf 

INPUT 2.85 ---- µµf 
INPUT (GROUNDED GRID) ---- u.JS µµf 
OUTPUT 1.35 ---- µµf 
OUTPUT (GROUNDED GRID) ---- 2.27 µµf 

PLATE TO CATHODE (MAX.) 0.15 0.15 µµf 

HEATER TO CATHODE 2.65 2.70 µµf 
PLATE OF UNIT #1 TO PLATE OF UNIT #2 (MAX.) O.OlO µµf 

PLATE OF UNIT #2 TO PLATE 
AND GRID OF UNIT #1 (MAX.) 0.024 µµf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER VALUES 

CLASS Al AMPLIFIER - EACH TRIODE UNIT 

HEATER VOLTAGE 5,6 VOLTS 

MAXIMUM HEATER CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOOA VOLTS 

H E DACER POSITIVE WITH RESPECT TO CATHODE 
ZOO VOLTS 

TOTAL DC ANO PEAK 2OOA VOLTS 

MAXIMUM PLATE VOLTAGE ZrjOA VOLTS 

MAXIMUM PLATE DISSIPATION Z WATTS 

MAXIMUM CATHODE CURRENT ZO MA. 

MAXIMUM GRID CIRCUIT RESISTANCE O.5 MEGOMM 

HEATER WARM—UP TIME (APPROX.)'N 11.0 SEC. 

AUNOER CUT-OFF CONDITIONS. IM RF-GROUNDED-GRID CIRCUITS NITN DIRECT-COUPLED DRIVE, IT IS 
P ERYISSIBLE FOR THIS VOLTAGE TO BE AS MI GM As 30o VOLTS. 

~MEATEq WARM-UP TIME IS DEFI XEO AS THE iI YE REQUIRED FOR THE YOL TAGE AL ROSS THE NEATER TO REALM 
80} OF ITS RATED VOI TAGE AFT Efl AP PLYI MG N TINES RATED NEATER VUITAGE TO A CIRCUIT CONSISTING 
OF THE TUBE NEATER IN SERIES WITH A RESISTANCE OF YALUE 3 TINES THE NOMINAL NE AT Efl OP Efl ATI XG 
RESISTANCE. 

CONTI MUEO OX FOLLOWING PAGE 

J 
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5 BQ7~l, TENTATIVE DATA 

r  TUN6•SOL  ~ 

COMTI NUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER — EACH UNIT 

DESIGN 
CENTEF VALUES 

HEATER VOLTAGE 5.6 VOLTS 

MEATE R, CURRENT 0,45 AMP. 

PLATE VOLTAGE 15O VOLTS 

C ATM ODE BIAS RESISTOR 220 OHMS 

AMPLIFICATION FACTOR 39 
PLATE RESISTANCE 6 100 OHMS 

TRANSCONDUCTANCE 6 400 41MH0S 

PLATE CURRENT J MA. 

GRID VOLTS (APPROX.) fOR I b = 10 (LAMP. —lO VOLTS 

PUSH—PULL RF GROUNDED GRID CIRCUIT — EACH UNIT 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID VOLTAGE (OBTAINED FROM CATHODE RESISTOR) 

CATHODE RESISTOR (COMMON TO BOTH UNITS') 

PLATE CURRENT 

5.6 voLTs 
0,45 AMP. 

150 voLTs 
—2 VOLTS 

100 OHMS 
10 MA. 

RF GROUNDED GRID CIRCUIT WITH DIRECT-~ OUPLED DRIVE 
UMIT N1 (DRIVER TUBEI IS DIREC TLT COUPLED TO UNIT i4 (DRIVEN 
RF-GROUNDED-GRID ANPIIPIER TUBEI AS SXO WN IM ACCOMPANYING CIRCUIT. 

HEATER VOLTAGE 

HE q,TER CURRENT 

PEAK HEATER CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

PLATE. SUPPLY VOLTAGE 

PLATE VOLTAGE 

GRID VOLTAGE 

GRID RESISTOR 

PLATE CURRENT 

GRID CURRENT 

GRID VOLTAGE (APPROX.) FOR I b 10 (LAMP. 

UMIT /1 UMIT /2 

5.6 5,6 voLrs 

0.45 0.45 AMP• 

1 250 v~Ts 
250 250 voLTs 
135 115 voLrs 
—1 --- VOLTS 

--- O._5 MEGOHM 

10 10 MA. 

O Q MA. 

—14 --- VOLTS -

SIMILAR TPPR RRPBR 8RC8: Bzcebt for heater ratings and heater uxirx-uy tine the CBQ9A 
tis tidenti<ai to tAe 6BQ7A. 

 J 



TENTATIVE DATA 5BQ7A 

TYPE 
C I 5BQ7A 

INPUT 

r 
AGC 

cl: j3 uuf 400 VOLT$ 

C2: 1000 uuf 400 VOI TS 

Cj: 1000 uuf, 400 VOLTS 
C4; 1000 uuf, 400 VOLTS 

c5: D.5 to 1.5 uof, woo voL TS 
C6: 1000 uuf 400 VOLT$ 

C7 ;' 

ce: 
2 

jj 
uuf, 

uuf, 

µp0 

400 

VOLTS 

VOLT$ 

C9: 1000 uuf, 400 VOLTS 

TUN6•SOL  ~ 

= C6 

5 6 
VOLTS 

L1, L2: BI FIL AR CnONES, EACH 10 

TURN$ N0. 18 ENAMEL WIRE 

1/4" COIL FORM 

Lj: TUXEO CIRCUIT ELEMENT OF 

TUNER. YALUE OEP ENDS ON DIS—

TRIBUTED CIRCUIT CAP ACITAX CE S. 

TO DETERMINE TAP POINT. TAP 

DOWN TO 80 TO 90f OF TOTAL 

NUMBER OF TURXS 

OUTPUT 

C9

R4

a 
+250 
VOLTS 

R1: 10000 ONMS, 0.5 WATT 

R2: 100 Dn4S, 0.5 WATT 

Rj: 5oa000 on45, 0.5 wart 
0.4: 100 On45, 0.5 WATT 

T1: TUNED CIRCUIT ELEMENT 
OF TUNER. VAI UE DE—
PENDS ON DISTRIBUTED 
CIRCUIT CAP ACITAxCE S. 

DRIVEN Rf—GROUNDED GRID AMPLIF=IER CIRCUIT WITH DIRECT COUPLED DRIVE 

E1 cz Dj c4 c5: 
1000 uuf, 400 VOI TS 

c6 c7: 
100 uuf, 400 VOLT$ 

C8: 1000 uuf, 400 VOLTS 

L1 L4: TUNED CIRCUIT EI ENENTS 

OF TUNER. VALUES DEPEND 

ON DISTRIBUTED CIRCUIT 

C AP ACITAMCES. 

L2 Lj: BIFIL AR CNONE S, 

E ACX 30 TURN$ OF 

x0. 18 ENAMEL WIRE, 

1/4" COIL FORM. 

R1 R2: 100 ONN S. 0.5 WATT 

PUSH—PULL RF GROUNDED—GRID CIRCUIT 

T UNG—SOL ELECTRIC INC. ELE CTROx TUBE DIVISION BLOOMFIEL D, NEW JERSEY. U.S.A. FEBRU ARy 1, 1951 PLATE N4899 



5g Q7A TENTATIVE DATA 
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TENTATIVE DATA 5BQ7A 

n 

I I 

20 

15 

to 

58Q7A 
q = 5.6 Volts 

:~i 

UNIT 
NO 1 

1E~ 

SUPPLY 
VOLTS 

~~~~~~~ ~■■■■■mil■■■■%■  

111111/111!%11/111 
iiiii~ii~iiiiiiiii~,ti°~iiiiii 

100 200 300 400 

UNIT #2 PLATE SUPPLY VOLTS 

500 

56Q7A 
Ef = 5.6 Volts 

Curve A: Supply Volts = 300 
Volts 150 

~, 
Curve B: Plate = ~, 

0 
Jc

UNIT 
7500 

UNIT 
N O 2 '~¢' 

Q\ a .w, O 
NO i_ SUPPLY 

VOLTS w0 ~C, .~
1E -- -- 

W ~ti ~ ~ 
~ ~ ~ ~m 

~ 
z 

., Z ~ 
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r Jc 
k .o' 

5000 ~ 
_

ECI 

— a 1 QI 
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TENTATIVE DATA 5BR8 

GLASS BULB 

TUNo•ao~ 
TRIODE PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

4.7 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
M ~I NIATURE BUTTON 

q PIN BASE 

9FA 

THE 5BR8 COMPRISES TWO ELECTRICALLY INDEPENDENT SECTIONS -- A TRIODE ANC 
A PENTODE -- iN THE 9 PIN MINIATURE CONSTRUCTION. BOTH UNITS ARE CAPABLE 
OF GOOD PERFORMANCE AT THE HIGHER FREQUENCIES. THE TUBE MAY BE USED AS A 
LOCAL OSCILLATOR PENTODE MIXER FOR FM OR TELEVISION RECEIVERS OR IN 
THE MANY COMBINED FUNCTIONS IN SUCH RECEIVERS. THE 5BR8 IS INTENDED FOR 
USE IN 600 MA. SERIES HEATER RECEIVERS. THERMAL CHARACTERISTICS OF THE 
HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM-UP 
CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE 
SIMILARLY CONTROLLED. WITH THE EXCEPTION OF THE HEATER VOLTAGE ITS 
CHARACTERISTICS ARE IDENTICAL TO THE 68R8. 

DIRECT INTERELECTRODE CAPACITANCES 

PENTODE UNIT: 
GRID #1 TO PLATE 

INPUT 

OUTPUT 

TRIODE UNIT: 
GRID TO PLATE j,8 1.8 µµf 

GRID TO CATHODE 2.5 2.5 1/.µf 
PLATE TO CATHODE j.O O.4 µµf 

CATHODE TO HEATER (EITHER SECTION) APPROX. 3,O 3.O µµf 

MITH MITHOUT 
SHIELD x1315 SHIELD 
0.008 0.015MAx. uµf 

5.0 5.0 uµf 

3.5 2.6 uµf 

RATINGS 
INTERPRETED ACCORDING TO OESI GN CENTER SYSTEM 

TRIODE PENTODE 
UNIT UNIT 

HEATER VOLTAGE 4.7 VOLTS 

MAXIMUM HEATER-CATHODE VOLTAGE 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK Z50 Z5O VOLTS 

FtE ATER POSITIVE WITH RESPEO T, TO CATHODE 

DC LOO jOO VOLTS 

TOTAL DC AND PEAK 2OO 2OO VOLTS 

MAXIMUM PLATE VOLTAGE 3OO jOO VOLTS 

MAXIMUM GRID #2 VOLTAGE 3OO VOLTS 

MAXIMUM PLATE DISSIPATION 2.7 2.8 WATTS 

MAXIMUM GRID #2 DISSIPATION O.5 WATTS 

MAXIMUM POSITIVE. DC GRID #1 VOLTAGE --- O VOLTS 

MAXIMUM POSITIVE OC GRID VOLTAGE O -- 
~ TS 

HEATER WARM-UP TIME (APPROX.j* jj.O SECONDS 

* 
HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO flEACM 
80$ OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE j TIMES THE NOMINAL NEATER OPERATING 
R ESI ST AX LE. 

1 

CONTINUED OX FOLLOWING PAGE s 
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5BR8 TENTATIVE DATA 

-  TUNG•sOl 

GO NTINU EG FRON PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

TRIODE PENTODE 
HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 15O 
GRID #2 VOLTAGE -

CATHODE RESISTOR 5E) 
TRANSCONDUCTANCE H 50O 
GRID #i VOLTAGE (APPROX.) FOR Ip=10 FCA. -12 

PLATE CURRENT 1S 
GRID #2 CURRENT ___ 

PLATE RESISTANCE (APPROX.J .005 
AMPLIFICATION FACTOR 4O 

4.7 
G.6 

VOLTS 

AMP. 

250 VOLTS 

11O VOLTS 

G$ OHMS 

5 2OO {1,MHOS 

—LO VOLTS 

10 MA. 
3.5 Ma. 

0.40 MEGOHM 

1~ 

e~~ 



TENTATIVE DATA 5BW8 

i 
i 

7' 
-8-
MAX 

III11 

I f 
IS' 

1 16 
MAx. 

23. 
16 

MAX. 

GLASS BULB 

TUNo•sot 
DOUBLE-DIODE PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

4.7 VOLTS 0.6t6b AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL BUTTON 

q PIN BASE 

9MN 

THE 5BW6 IS A DOUBLE-DIODE PENTODE IN WHICH SEPARATE CATHODES ARE PRO-
VIDED FOR THE TWO SECTIONS. THE DIODE SECTIONS ARE INTENDED FOR USE 
PRIMARILY AS A HORIZONTAL PHASE DETECTOR IN TELEVISION RECEIVERS. THE 
PENTODE SECTION IS SUITABLE FOR USE AS A SOUND IF AMPLIFIER, SOUND 
LIMITER, AND AUTOMATIC-GAIN-CONTROL KEYER. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTEP NAL SNIEIC 

PENTODE GRID #1 TO PLATE (MAX.) 

PENTODE INPUT 

PENTODE OUTPUT 

GRID #1 TO EACH DIODE PLATE (MAX.) 

DIODE #1 PLATE TO DIODE CATHODE do HEATER 

DIODE #2 PLATE TO DIODE CATHODE ~ HEATER 

RATINGS 
INTERPRETED ACCORDING TD DESIGN CENTER SYSTEM 

0.020 µµf 

4.8 µµf 
2.6 µµf 

0.006 µuf 

1.3 µµf 
1.2 µµf 

HEATER VOLTAGE 4.7 VOLTS 

MAXIMUM PLATE VOLTAGE 0.6±6~ VOLTS 

MAXIMUM SCREEN—SUPPLY VOLTAGE 33Q VOLTS 

MAXIMUM SCREEN VOLTAGE SEE SCREEx RATING CN ART 
MAXIMUM POSITIVE DC GRID #1 VOLTAGE O VOLTS 

MAXIMUM NEGATIVE DC GRID #1 VOLTAGE j5 VOLTS 

MAXIMUM PLATE DISSIPATION 3.O WATTS 

MAXIMUM SCREEN DISSIPATION 0.55 WATTS 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT lOO VOLTS 

TOTAL DC AND PEAK ZOO VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO VOLT 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 

WITH FIXED BIAS O.1 MEGOHMS 

WITH CATHODE BIAS O.5 MEGOHMS 

MAXIMUM DIODE CURRENT FOR CONTINUOUS OPERATION (EA. SEC,) 5,O MA. 

HEATER WARM—UP TIME (APPROX.) * _.. . .. SECCNG3 

iX EAT ER NARK—UP TINE IS DEFINED AS TXE TIME REQUIRED FOR THE VOLTAGE ACR'155 TXE NEATER TO REACH 
804 OF ITS RATED VOLTAGE AFTER APP LT LNG 4 TINES RATED NEATER VOLTAGE TU A CIRCUIT CONSISTING 
Of THE TUBE NEATER IN SERIES NITM A RESISTANCE OF VA IUE j TINES THE NOMINAL NEATER OPEPATING 
RESISTANO E. 

T UX G—GOl ELECTRIC INC. ELECTRON TUBE OIVI SIGN 9lCCA',FIELJ, NE x' JERSEY, u. S. A. SEPT EMBER 1, 1958 PLATE X5310 



5BW8 TENTATIVE DATA 

TUNG•SGL 

L ONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 4.~ VOLTS 

HEATER CURRENT 0.6±6~ AMP. 

PLATE VOLTAGE 25O VOLTS 
SCREEN VOLTAGE I.lO VOLTS 

CATHODE- BIAS RESISTOR 6H OHMS 
PLATE RESISTANCE (APPROX.) O.25 MEGOHMS 

TRANSCOND UC TANCE 5200 µMHOS 
PLATE CURRENT - lO MA. 

SCREEN CUR RENT j,5 MA. 

GRID #1 VOLTAGE (APPROX.) Ib- 10 µAMPS -lO VOLTS 

AVERAGE DIODE CURRENT (EACH DIODE) 

WITH S VOLTS DC APPLIED 2O MA. 

O ESI GN-MAXIMUM RATINGS ARE THE LIMITING VALUES E%PRESSED WITH RESPECT TO BOGIE TUBES AT WHICH 
SATISFACTORY TUBE LIFE CAN BE EXPECTED TO OCCUR. TO OBTAIN SATISFACTORY CIRCUIT PERFORNANCE~ 
THEREFORE, THE EQUIPMENT DESIGNER MUST ESTABLISH THE CIRCUIT DESIGN 50 THAT NO DESIGN-NAXINUN 
VALUE IS E%LEEDED WITN A BOGIE TUBE UXOER THE WORST PROBABLE OPERATI XG CONDITIONS WITN RESPECT 
TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION S EQUIPMENT CONTROL AO JUSTNEN T, LOAD 
VARIATION, ANO ENVIRONMENTAL CONDITIONS. 
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TENTATIVE DATA 5Bw8 
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58W8 TENTATIVE DATA 

58W8 
PENTODE SECTION 

Et = 4.7 Volts 
Eb - 250 Volts 
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TENTATIVE DATA SBWg 

58W8 

PENTODE SECTION 

Et = 4.7 Volts 
Eb = 250 Volts 
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5CG8 

TUNG•SGL 

TRIODE PEt`ITODE 
MINIATURE TYPE 

.875" 
MAX 

1.938" 
MAX 

2.188" 
MAX 

I I I I I 

GLASS BULB 
MINIATURE BUTTON 

9 PIN BASE E9-1 
OUTLINE DRAWING 

JEDEC 6-~ 

COATED UNIPOTENTIAL CATHODE 

FOR USE AS A COMBINED 
OSCILLATOR AND MIXER 

IN TELEVISION RECEIVERS 

ANY MOUNTING POSITION 
~ GI 

BOTTOM VIEW 
BASING DIAGRAM 

JEDEC 9GF 

THE 5CG8 IS A MULTIUNIT TUBE OF THE9 PIN MINIATURE CONSTRUCTION CONTAINING AMEDIUM-

MU TRIODE AND SHARP CUTJFF PENTODE IN ONE ENVELOPE. IT I_ DESIGNED PRIMARILY FOR 
USE AS A COMBINED OSCILLATOR AND MIXER IN 600 MA. SERIES HEATER OPERATED TELEVISION 
RECEIVERS UTILIZING AN INTERMEDIATE FREQUENCY IN THE ORDER OF 40 MC. THERMAL CHAR-

ACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING 
THE WARM-UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMI-

LARLY CONTROLLED. 

2 

DIRECT INTERELECTRODE CAPACITANCES 
WITH 

SHIELD'Q
WITHOUT 
SHIELD 

PENTODE GRID 1 TO PENTODE PLATE: (PGl TO PP) MAX. 0.02 0.04 pf 

PENTODE INPUT: PGl TO (H+K+PG2+PG3) 4.8 4.6 pf 

PENTODE OUTPUT: PP TO (H+K+PG2+PG3) 1.6 0.9 pf 
CATHODE TO HEATER: (K TO H) 6.OB 6.0 pf 
TRIODE GRID TO TRIODE PLATE: (TG TO TP) 1.5 1.5 pf 
TRIODE INPUT: TG TO (H+K) 2.4 2.0 pf 
TRIODE OUTPUT: TP TO (H+K) 1.0 0.5 pf 
PENTODE GRID 1 TO TRIODE PLATE: (PG) TO TP) MAX. 0.04 0.05 pf 
PENTODE PLATE TO TRIODE PLATE: (PP TO TP) MAX. 0.008 0.05 pf 

AEXTE RNAL SHIELD 315 CONNECTED TO PIN 3. 

B 
EXTERNAL SHIELD 315 CONNECTED TO PIN 6. 

CONTINUED ON FOLLOWING PAGE 

TUN G-SOL ELF CTRIC INC., ELECTRON TUBE DIVISION, Bl00MFl ELD, NEW JERSEY, U.S.A., SEPTEMBER 1, 1962 PLATE W656j 



5CG8 

TUNc•sa~ 

CONTINUED FROM PRECEDING PAGE 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MA%IMUM VALUES -SEE EIA STANDARD RS-739 

AVERAGE CHARACTERISTICS 4.7 VOLTS 600 MA. 
HEATER WARM-UP TIME C 11 SECONDS 

HEATER SUPPLY LIMITS: 
VOLTAGE OPERATION 4.7 VOLTS 
CURRENT OPERATION 600140 MA. 

MAXIMUM HEATER CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 VOLTS 
TOTAL DC AND PEAK 200 VOLTS 

MAXIMUM RATINGS 
DESIGN MA%IMUM VALUES -SEE EIA STANDARD RS-739 

PENTODE PLATE VOLTAGE 275 VOLTS 

TRIODE PLATE VOLTAGE 275 VOLTS 

GRID 2 SUPPLY VOLTAGE 275 VOLTS 

GRID 2 VOLTAGE SEE JS-C4-2 

PENTODE PLATE DISSIPATION 2.3 WATTS 

GRID 2 DISSIPATION 0.45 WATTS 

POSITIVE DC GRUJ 1 VOLTAGE 0 VOLTS 

POSITIVE DC TRIODE GRID VOLTAGE 0 VOLTS 

TRIODE PLATE DISSIPATION 1.7 WATTS 

TYPICAL OPERATING CHARACTERISTICS 
CLASS Al AMPLIFIER 

PLATE VOLTAGE 

GRID 3 VOLTAGE 

TRIODE PENTODE 

125 125 

CONNECTED TO PIN 3 AT SOCKET 

VOLTS 

GRID 2 VOLTAGE ---- 125 VOLTS 

GRID 1 VOLTAGE -1 .0 -1 .0 VOLTS 
TRANSCON DUC TANCE 6,500 5,500 µMHOS 
PLATE CURRENT 12.0 9.0 MA. 
GRID 2 CURRENT ---- 2.2 MA. 
PLATE RESISTANCE (APPROX.) 6,000 300,000 OHMS 
AMPLIFICATION FACTOR 40 ----
GRID 1 VOLTAGE (APPROX.) FOR 16=20µA -7 -6.5 VOLTS 
ZERO BIAS TRA NSCONDUCTANCE 

(WITH E6 = 100 V; Ec2 = 70 V) 5,700 µMHOS 

HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO 

REACH 80R OF ITS RATED VOLTAGE AFTER APPLYING ~ TIMES RATED HEATER VOLTAGE TO A CIRCUIT 

CONSISTING OF THE TUBE HEATER IN SEREIS WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL 

HEATER OPERATING RESISTANCE. 

 J 
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PENTODE UNIT 
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5CG$ 
PENTODE UNIT 
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TENTATIVE DATA 5CL8 

TUNo•so~ 

TRIODE TETRODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

4.7 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

q PIN BASE 

9Fx 

THE 5CL8 IS A MINIATURE TRIODE TETRODE DESIGNED FOR USE AS A VHF OSCIL-
LATOR-MIXER. THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH 
THAT HEATER VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE MINIMIZED PRO-
VIDED IT IS USED WITH GTHER TYPES WHICH ARE SIMILARLY CONTROLLED. EXCEPT 
FOR HEATER RATINGS, THE 5CL8 IS IDENTICAL TO THE 6CL8. 

DIRECT INTERELECTRODE CAPACITANCES 

TRIODE: 
GRID TO PLATE (G TO P) 
INPUT: G TO (H+ K) 
OUTPUT: P TO (H +K) 

TETRODE: 
GRID TO PLATE (G1 . T0 P) (MAX.) 

INPUT: G1 TO (H+K+GZ) 

OUTPUT: P TO (H+K+GZ) 

WITH 
SHIELD f315 

1.8 
2.7 
1.2 

.016 
5.0 
3.0 

CATHODE TO HEATER (EITHER SECTION APPROX.) 2.5 

RATINGS 
I NTERPR ETEO ACCORDING TO DESIGN CENTER SYSTEM 

WITHOUT 
SHIELD 

1.8 
2.7 
0.4 

.028 
5.0 
2.0 

2.5 

µµf 

µµf 

µµf 

µµf 

)~µ f 

µµf 

µµf 

TRIODE TETRODE 

HEATER VOLTAGE 4.7 4.7 VOLTS 
MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
TOTAL DC AND PEAK ZOO ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 
DC ].00 100 VOLTS 
TOTAL DC AND PEAK 2OO 2OO VOLTS 

MAXIMUM PLATE VOLTAGE 3OO 3OO VOLTS 
MAXIMUM GRID #2 SUPPLY VOLTAGE 3OO VOLTS 

MAXIMUM GRID #2 VOLTAGE SEE RATING CHART 

MAXIMUM PLATE DISSIPATION 2.7 2.8 WATTS 

MAXIMUM GR ID#2 DISSIPATION --- O.5 WATT 

MAXIMUM POSITIVE GRID #1 VOLTAGE O O VOLTS 

CONTINUED ON FOLLOWING PAGE 

T UNG-SOL ELECTRIC INC. ELECTRON TUNE DIVISION Bl00MFIEL D. XEW JER SET. U.S.A. APRIL 1, 1956 PLATE WN652 



5CL8 TENTATIVE DATA 

TUN6•fOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS—coNrlD. 

MAXIMUM GRID #1 CIRCUIT RESISTANCE: 

F t-XEO BIAS 

SELF BIAS 

NEATER WARM—UP TIME 

TRIODE TETRODE 

0.5 0,25 MEGOHM 
1.O 1.O MEGOHM 

11.0 SECONDS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

4.7 
Q,6 

4.7 
O,E) 

VOLTS 

AMP. 

PLATE VOLTAGE 125 125 VOLTS 

GRID #2 VOLTAGE ___ 125 VOLTS 

GRID #1 VOLTAGE ~ —1.O VOLTS 

CATHODE BIAS RESISTOR 56 --- OHMS 

AMPLIFICATION FACTOR LIO ___ 

PLATE RESISTANCE (APPROX.) .005 O.1 ME GOHM 

T RANSCOND UCTANCE $ OOO 5 $OO ,MHOS 

PLATE CURRENT 15 12 MA. 

GRID #2 CURRENT --- 4.O MA. 

GRID #1 VOLTAGE (APPROX.) 

FOR Ib =10 µA. DC —9 —10 VOLTS 

x 
NEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REALM 
BOS OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE NEATER IN SERIES WI TN A RESISTANCE OF VALUE j TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

SIMILAR PPPB RBPBRBACB: Bxcebt for heater ratings and Heater unrm-up time the 5CL8 is identi-
cal to the BCLB. 



TENTATIVE DATA 5CL8 
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TENTATIVE DATA 

TUNB•=OL 

5CL8A 

e 
MAX. 

15' 
116 
MAX. 

26 
MAX. 

II I II j 

GLASS BUL9 

TRIODE TETRODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

4.7 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

q PIN BASE 
9Fx 

THE 5CL8A IS A MINIATURE TRIODE TETRODE DESIGNED FOR USE AS A VHF OSCIL—
LATOR—MIXER. THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH 
THAT HEATER VOLTAGE SURGES DURING THE WARM—UP CYCLE ARE MINIMIZED PRO—
VIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. EXCEPT 
FOR HEATER RATINGS THE 5CL8rIS IDENTICAL TO THE 6CL8A. 

DIRECT INTERELECTRDDE CAPACITANCES 

TRIODEi 
GRID TO PLATE (G TO P) 
INPUT: G TO (H+ K) 
OUTPUT: P TO (H +K) 

TETRODE: 
GRID TO PLATE (GS TO P) (MAX.) 

INPUT: G1 TO (H+K+GZ) 

OUTPUT: P TO (H+K+GZ) 

CATHODE TO HEATER (EITHER SECTION APPROX.) 

uIrH6 
SHIELD 3315 

1.8 
2,7 
1.2 

0.010 
5.0 
3.4 

2.5 c 

RATINGS 
I NTERPRET EO ACCORDING TO DESIGN CENTER SYSTEM 

HITHOUT 
SHIELD 

1.8 µµf 
2.7 µµf 
0.4 µµf 

0.028 µµf 
5.0 !N-~f 
2.4 µµf 

2.5 µµf 

TRIODE TETRODE 

HEATER VOLTAGE 4.7 4.7 VOLTS 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC lOO LOO VOLTS 

TOTAL DC AND PEAK ZOO ZOO VOLTS 

MAXIMUM PLATE VOLTAGE '3OO 3OO VOLTS 

MAXIMUM GRID #2 SUPPLY VOLTAGE 3OO VOLTS 

MAXIMUM GRID #2 VOLTAGE SEE RATING CHART 

MAXIMUM PLATE DISSIPATION 2.7 2.8 WATTS 

MAXIMUM GRID #2 DISSIPATION --- O.5 WATT 

MAXIMUM POSITIVE iJC GRID #1 VGLTAGt O O VOLTS 

LONTI NUEO ON FOLLOWING PAGE 

T UMG-SOL ~. ECTRIL INC. ELECTRO N'TUBE DIVISION BLOOMFIELD. NEW JERSEY. U.S.A. JANUARY 1. 1958 PLATE N51N9 



5CL8A 

TUNo•ao~ 
TENTATIVE DATA 

CONTINUED FROM PRECEDING PAGE 

RATINGS—coNT 10. 

MAXIMUM GRID pi CIRCUIT RESISTANCE: 

FIXED BIAS 
CATHODE BIAS 

HEATER WARM—UP TIME R

TRIODE TETRODE 

0.5 
1.0 

0.25 
1.0 

11. L' 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

MEGOHM 

MEGOHM 

SECONDS 

HEATER VOLTAGE 4.7 

TETRODE 
SECTION 

I1.7 

TRIODE 
SECTION 
4.7 VOLTS 

HEATER CURRENT O.6 O.G O.6 AMP• 

PLATE VOLTAGE lOO 125 125 VOLTS 

SCREEN VOLTAGE lOO 125 --- VOLTS 

GRID qi VOLTAGE O —1.O --- VOLTS 

CATHODE—BIAS RESISTOR --- --- 56 OHMS 

AMPLIFICATION FACTOR --- 4O 
PLATE RESISTANCE (APPROX.) --- 1000OO SOOO OHMS 

TRANSCONDUCTANCE H2OO 64QO HOQO µMHOS 

PLATE CURRENT --- L2 15 MA• 

SCREEN CURRENT U.O --- MA. 

GRID #1 VOLTAGE (APPROX.) 

Ib — 10 µAMPERES —lO —J VOLTS 

A 
HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE A[ROSS THE HEATER TO REACH 
804 OF ITS RATED VOLTAGE AFTER APPLYING 4 TINES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE ME ATER IN SERIES WI TX A RESISTANCE OF VALUE j TINES THE NOMINAL HEATER OPERt TING 
RESISTANCE. 

SZAIILAR TYPE REFERENCE: Except for heater ratings, the 5CL8A is identical to the 6CL c.;. 



TENTATIVE DATA 5CL8A 
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(~cPl)SCP4 

TtJNG-SOL 

HIGH VACUUM CATHODE-RAY TUBE 

ELECTROSTATIC DEFLECTION AND FOCUSING 

5CP1 5CP4 

PLATE 
1411 

M ARCM 15 
1944 

N0. 1 PHOSPHOR 
GREEN FLUORESCENT SCREEN 

MEDIUM PERSISTENCE 

N0. 4 PHOSPHOR 
WHITE FLUORESCENT SCREEN 

MEDIUM PERSISTENCE 

COATED UNIPOTENTIAL CATHODE 

HEATER 
6.3 VOLTS 0.6 AMPERE 

AC OR DC 

GLASS BULB 

MEDIUM SHELL DIHEPTAL 12 PIN BASE 

RATINGS' 

MAXIMUM ANODE N0. 3 VOLTAGE ~SU PPLEMENTARY 

HIGH VOLTAGE ELECTRODE 4400 VOLTS 

MAXIMUM ANODE N0. 2 VOLTAGE ~HIGM VOLTAGE 

E LE CTRODE~ 2200 VOLTS 

MAXIMUM ANODE~NO. 3 VOLTAGE (,FOCUSING ELEC-

TRODE 1100 VOLTS 

GRI-0 VOLTAGE CONTROL ELECTRODE NEVER POSITIVE 

MAXIMUM PEAK VOLTAGE BETWEEN ANODE N0. 2 

AND ANY DEFLECTOR 55O VOLTS 

MAXIMUM DC HEATER CATHODE POTENTIAL A 125 VOLTS 

MAXIMUM GRIC CIRCUIT RESISTANCE 1.5 MEGOM MS 

MAXIMUM IMPEDANCE OF ANY DEFLECTOR CIRCUIT 

AT NEATER SUPPLY FREQUENCY 1.O MEGOHM 

~NAXINUY RATINGS ARE ABSOLUTE VALUES 

DIRECT INTERELECTR ODE CAPACITANCES 

GRID TO ALL OTHER ELECTRODES 

CATHODE TO ALL OTHER ELECTRODES 

~APPRO%.~ 

8.0 
8.0 

µµf 
µµf 

01 TO 02 2.0 µµf 
03 TO D4 2.0 µµf 
D1 TO ALL OTHER ELECTRODES 9.0 µµf 
D3 TO ALL OTHER ELECTRODES 7.0 µµf 
DS TO ALL OTHER ELECTRODES EXCEPT D2 7.0 µµf 
D2 TO ALL OTHER ELECTRODES EXCEPT DI 7.0 µµf 
D3 TO ALL OTHER ELECTRODES EXCEPT D4 5.0 µµf 
04 TO ALL OTHER ELECTRODES EXCEPT D3 6.0 µµf 

CONTINUED NEkT PAGE 

l 
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5CP4 (SCPI) 

C OM iINUEO FROr PRECEDING PAGE 

TUNG-SOL 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

ANODE N0. 3 VOLTAGE 2000 3000 4000 VOLTS 

ANODE N0. E YOL TAGE x 2000 1500 2000 VOLTS 

ANODE N0. 1 VOLTAGE FOR 

FOCUS AT 75$ OF GRID 
~h 

VOLTAGE CUT-4FF E 575 430 575 VOLTS 

GRID VOLTAGE FOR CUT~FFD ~Of -45E ~Of VOLTS 
DEFLECTION SENSITIVITY:F

DS AND DE 0.350 O.j7O O.2$O MM/VOLT DC 
D3 AND D4 0.390 0.450 0,340 MM/VOLT DC 

DEFLECTION FACTORF
D1 AND DE 73 69 92 VOLTS DC/IN 
D3 AND D♦ 54 56 74 VOLTS DC/IN 

SPOT POSITION AND TEST CONDITIONS 

1HE UN DE ELECTED FOCUSED SPOT FALLS WITHIN A ES MM. SQUARE CENTERED ON 

THE TUBE FACE. 

A 

e 

C 

TEST CONDITIONS ARE: 

ANODE NO. 3 VOLTAGE 4000 VOLTS 
ANODE N0. 2 VO L7AGE 2000 YOL TS 
ANODE N0. 1 VOLTAGE ADJUSTED FOR FOCUS 
GRID VOLTAGE NEAR CUT-OFF 
DEFLECTOR RESISTORS (CO NNf CTED 

TO ANODE N0. 2~ I MEGOHM EACN 

NOTE: SHIELD TUBE FROM ALL STRAY FIELDS. 

WHEN THE HEATER IS OPERATED AT A NEGATIVE POTENTIAL WITH RESPECT TO 

THE CATHODE THEN THE CATHODE RETURN SHOULD BE MADE AT THE CENTER TAp 

OF THE FILAMENT TRANSFORMER, 

USE OF LESS TNAN 1600 VOLTS RESULTS IN DECREASED BRILLIANCE. 

CERTAIN TUBES MAY REQUIRE ADJUSTMENT OF }E S;I TO -30% WITH GRID VOLT-
AGE BETWEEN ZERO AND CUTOFF, 

~ THE VISUAL EXTINCTION OF A FOCUSED SPOT, 

E THE GRID SUPPLY SHOULD BE VARIABLE TO t 60 ~, 

F VALUES SUBJECT TO VARIATION OF t EO ~. 

DEFLECTOR LOCATIONS: 

D1 AND DE 

D3 AND D4 

D1 

Dfi 

NEAREST TO SCREEN 

NEAREST TO BASE 

SAME SIDE OF TUBE AS PIN NO. 6 

SAME SIDE AS PIN NO. 2 

COBTI~UEO xfx7 PAGE 

vs~ 

PIATt 
1x12 

B AxtM ly 
19rr 
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c5~P1~5CP4 

TUNG-SOL 
:.ON tINUED FROM PRECEDING PAGE 

PLATE 
lNlj 

Y ARCK ly 
194N 

SCREEN RADIUS 5y4t~32~~ 
2 ~4MIN. -~'~► 

s /4 
I 

t /4 

3" 
/16 

MAX. 

ANODE N~3 
SNAP 

TERMINAL 
19 " 

X32 
MAX.DIA. 
5 " I Y

2 ~gt /q 

>3z 
~
D~YIN DIA 
I ~ r 

%B MIN. 

O B O~ 
t 0U5~ 
DIA 

E NLAAGED VIEW OF SNAP TERMINAL 

BOTTOM VIEW 

2713/ 6

%2 

1
.8 20" 

8'.'R. 
5" 10 ~6

MAX, 

-- 2" t is 

163/4
'}3/ II 

16 ' 8

t 3/8

1. HEATER 
E. CATHODE 
3. ORID N0. 1 
4. INTERNAL CONNECTION 

(DO NOT USE) 
b. ANODE N0. 1 
7, DEFLECTOR N0. 3 (DS) 
8. DEFLECTOR N0. 4 D4 
9. GRID N0. 2 

ANODE N0. 2 
10. DEFLECTOR N0. 2 (D2) 
11. DEFLECTOR N0. 1 D1) 
IE. NO CONNECTION 
14. HEATER 

A. ANODE N0. 3 
(SNAP TERMINAL) 

COPY RIG KT 1844 BY TUNG~SOL ELECTRIC INC. ELECTRON TUBE DIVISION NEWAR K, NEW JERSEY. U. S. 





5CQ8 

.875" 
MAX 

1.938" 
MAX 

2.188 
MAX 

VI II 

GLASS BULB 
SMALL-BUTTON NOVAL 

9 PIN BASE E9.1 
OUTLINE DRAWING 

JE DEC 6-2 

TUNG•SGL  
TRIODE-TETRODE 
MINIATURE TYPE 

UNIPOTENTIAL CATHODE 

HEATER 

4.7 VOLTS 600140 M A. 

AC OR DC 

ANY MOUNTING POSITION 

90TTOM VIEW 
BASING DIAGRAM 

IE UEC 9GE 

THE 5C08 IS A MEDIUM—MU TRIODE AND SHARP CUTOFF TETRODE IN THE 9 PIN 
MINIATURE CONSTRUCTION. IT MAY BE USED IN A WIDE VARIETY OF APPLICATIONS 
IN BLACK ANC WHITE ANG COLOR TELEVISION RECEIVERS, PARTICULARLY AS A 
COMBINED VHF OSCILLATOR AND MIXER IN TUNERS OF SUCH RECEIVERS UTILI-ZING 
AN INTERMEDIATE FREQUENCY IN THE ORDER OF 40 MC. THE TETRODE UNIT IS 
INTENDED FOR USE AS A MIXER TUBE, BUT IT IS ALSO USEFUL AS A VIDEO 
INTERMEDIATE—FREQUENCY AMPLIFIER TUBE AND AS A SOUND INTERMEDIATE FRE—
pUENCY AI+iPLIFIER TU3E. THE TRIOCL UNIT IS SUITABLE FOR USE NOT UNLY AS A 
VHF OSCILLATOR, BUT ALSO AS A PHASE SPUTTER, SYNC—CLIPPER, SYNC—SEPA—
RATOR, AND RF AMPLIFIER. THERMAL CHARACTERISTICS OF THE HEATER ARE CON—
TROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM—UP CYCLE ARE 
MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CON—
TROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 

TRIODE UNIT: 

GRID TO PLATE 

GRID TO CATHODE 6 HEATER 

PLATE TO CATHODE AND HEATER 

T ETRODE UNIT: 

GRID #1 TO PLATE (MAX.J 

GRID #1 TO CATHODE & I.S., 

GRID #2 & HEATER 

PLATE TO CATHODE & I .S., 

GRID #2 & HEATER 

TETRODE PLATE TO TRIODE PLATE (MAX.J 

HEATER TO CATHODE 

M ITHOUT 
EXTERNAL 
SNI ELD 

'.8 

MITH~ 
EXTERNAL 
SHIELD 

i .8 
2.7 2.7 
0.4 '_.2 

0.09 0.05 pf 

5.0 5.0 Ff 

2.5 3.3 pf 

0.07 0.01 of 
3.0 3.OB

CONTINUED Ox FOLLOWING PAGE 
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5CQ8 

TUNc•so~ 
CONTINUED F40M PRE,^,_CING PA6E 

RATINGS 
I NTERPRETEO ACCORDING TO DESIGN V.4XIuU'~ S+S"" 1--

CONVERTER SERVICE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID #2 SUPPLY VOLTAGE 

MAXIMUM GRID #2 (SCREEN- GRID) VOLTAGE 

MAXIMUM GRID #1 (CONTROL-GRID) VOLTAGE: 

POSITIVE BIAS VALUE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM GRID #2 INPUT: 

~ FOR GRID #2 VOLTAGES UP TO 167 VOLTS 

-- FOR GRID #2 VOLTAGES BETWEEN 16S & 300V• 

MAXIMUM GRID #1 INPUT 

MAXIMUM PEAK HEATER- CATHODE VOLTAGE: 

"EATER NEGATIVE WITH RESPECT TO CATHODE 

HEATER POSITIVE WITH RESPECT TO CATHOpEC

HEATER WARM- UP TIME (APPROX•)*

TRIODE 
UNIT 

AS OSC• 

G 

T ETRODE 
UNIT 

AS MIXER 

~- VOLTS 

,- - VOLT 

FIGURE N:' 

O VOLT$ 

5. _~~ ~.[ ~- WATTS 

U.~ ~ NA TT 

--- SEE rIGURE r? 

~.7~ r-- ___ WATT 

200 200 voLr~ 
200 200G VOLTS 

j1.O SECONDS 

MAXIMUM CIRCUIT VALUES 

GRIP „1 CIRCUIT RESISTANCE: 

F OI' CATHODE- BIAS OPERATION (MAX.) 

FOR FIXED- BIAS OPERATION (MAX•) 

TRIODE TETRODE 
UNIT UNIT 

j.O 1.O 
0.'. 0.2~ 

TYPICAL OPERATING CONDITIONS .4ND CHARACTERISTICS 

CLASS Aj AMPLIFIER 

TRIODE 
UNIT 

T ETIODE 
UNIT 

MEGOHM 
MEG~'H ̀ .I

PLATE SUPPLY VOLTAGE j25 1.25 VOLTS 

GRID #2 SUPPLY VOLTAGE --- 125 VOLTS 

GRID #1 VOLTAGE --- —j VOLT 

CATHODE- BIAS RESISTOR 56 --- OHMS
AMPLIFICATION FACTOR uO ---

PLATE RESISTANCE (A FPROX•) 5 OOO juO OOO OHMS 

TRANgCONDUCTANCE B OOO 5 BOO µMHOS 

GRID #1 VOLTAGE (APPRO%.) 

FOR PLATE CURRENT OF 100 µAMP -~ -~ VOLT$ 

PLATE CURRENT 15 12 MA. 

GRID #7 CURRENT --- 4.2 A4a. 

A WITN E%TERNAL SHIELD Nj 15 CONNECTED TO CATHODE OF UNIT UNDER TEST. 

BNITM EXTERNAL SHIELD Nj 15 CONNECTED TO GROUND. 

GTNE DC COMPONENT MUST NOT E%GEED 100 VOLTS. 

s 
NEATER wAR N-UP TIME IS DEFINED AS THE TIME REQUIRED FOR iHi VOLTAGE ACROSS THE HEATER TO RE ACM 

804 OF 115 RATED VOLTAGE 4FT ER APPLTIXG 4 TINES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE XE ATER IN SERIES WITH A RESI ST 4NCE OF VALUE j TINES THE NOMINAL NEATER OPEP ATING 
RESISTANCE. 

--HINDI GATES A CN ANG E, 
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TENTATIVE DATA 5CQ8 

5C08 
RATING CHART 
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5CO8 
TRIODE SECTION 

Ef = 4.7 Volts 
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5CQ8 TENTATIVE DATA 
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5C08 
TRIODE SECTION 

E{ = 4.7 Volts 
 Rp

 Gm
—!~ 

5 10 15 

PLATE MILLIAMPERES 

20 

50 

10000 40 

7500 

5000 

2500 

T
R
A
N
S
C
O
N
D
U
C
T
A
N
C
E
 
(
Gm
)
 M
I
C
R
O
M
H
O
S
 

30 

20 

10 

0 0 

A
M
P
L
I
F
I
C
A
T
I
O
N
 
F
A
C
T
O
R
 
(
µ
)
 

~ ~ ~ ~ ~ ~ ~ 1 ~ ~ ~ ~ ~ ~ l ~ l ~ i ~ ~ ~ ~ l ~ ~ l ~ ~ ~ ~ ~ ~ ~ ~ ~

~ I ' I 
0 

EC1 ~ 

~b 
5008 

(
I
~
q
)
 M
'I
LL
IA
MP
ER
ES
 

p
 

c
n
 

TETR ODE UNIT 
—O.5 

Et == 4.7 Volts 
Eo2 = 125 Volts 

--~ 

1.0 
_. _ 

' 

_1 5 
_~ 

i 
—2.0 

o 
_ _ ,~ 

.,_~~ ... _}.o 

L
A
T
E
 
(
l
y
)
 O
R 

i 

~_ 
~ 

~~ 
_ 

~~~ E = 0 ► _ 

_~~~~ ~•• 4.0 
C1 

~ 
~oCt-~ —1.0 

~0 100 200 300 400 

PLATE VOLTS 



TENTATIVE DATA 5CQ8 
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5C08 

T~TR UDE UNIT 

Ef = 4.7 Yolts 
Eb = 125 Volts 
E~2 = 125 Volts 

/ 

Ib 

— 
~m2 

/~ 

/ ~ 
~/~ 

'/ 

~~ 

__~~~ 

-7.5 5.0 -2.5 0" 

GRID ~I VOLTS 
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TENTATIVE DATA 5CR8 

f 
15' 

'16 
MAX. 

26 

MAX.

GLASS BULB 

TiING•SOL 

TRIODE—PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

4,7 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

q PIN BASE 

9GJ 

THE 5CP% IS A MINIATURE TRIODE PENTODE USING THE 9-PIN MINIATURE CON-
STRUCTION. THE PENTODE IS DESIGNED FOR TELEVISION IF AND CONTAINS A SUP-
PRESSOR INTERNALLY CONNECTED TO THE TRIODE CATHODE PERMITTING DEGENERA-
TION IN THE PENTODE CATHODE. THERMAL CHARACTERISTICS OF THE HEATER ARE 
CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE 
MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CON-

TROLLED. EXCEPT FOR HEATER VOLTA~~E AND CURRENT, THE 5CR8 IS IDENTICAL TI; 
THE 6CR8. 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 
WITHOUT EXTERpAL SHIELD 

TRIODE: 

GRID TO PLATE: G TO P 

INPUT; G TO (H ~+ K) 

OUTPUT: P TO (H + K) 

PENTODE: 

GRID .#1 f0 PLATE: Gq TO P (MAX.) 

I NpUT: Gi TO (H+K+G2+G3+I.S.) 

OUTPUT: P TO (H+K+GZ+G3+t.S.) 

COUPLING: 
PENTODE PLATE TO TRIODE PLATE (MAX.) 

PENTODE GRID #1 Tp TRIODE PLATE (MAX.) 
PENTOD E•PLATE TO TRIODE GR-ID (MAX.) 

RATINGS A
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE 

MAXIMUM HEATER-CATHODE VOLTAGE 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

DC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 

1.6 µ1.f 
2 . i; µµ f 
1.4 µµf 

0.018 µµf 
6,0 µµf 
2.8 µµf 

O.1C µµf 
0.14 µµf 

0.011 µµf 

TRIODE PENTODE 

4.7 4;7 VOLTS 

200 200 VOLTS 

DC lOO lOO VOLTS 
DC AND PEAK ZOO ZOO VOLTS 

MAXIMUM PLATE VOLTAGE 330 330 VOLTS 
MAXIMUM GRID #2 SUPPLY VOLTAGE 33O VOLTS 

MAXIMUM GRID #2 VOLTAGE SEE RATING CHART 

C ONTINUEO ON FOLLOWING PAGE 

T UNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOONFIEL D, NEW JERSEY, U.S.A. FEBRUARY 1, 1958 PLATE •5177 



5CR8 TENTATIVE DATA 

TUNG•SOL 

CONTINUED fROM PRECEDING PAGE 

RATINGS — cor1T'o^
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

TRIODE PENTODE 

HEATER VOLTAGE 4.7 ~I,7 VOLTS 

MAXIMUM POSITIVE GRID #g VOLTAGE O O VOLTS 

MAXIMUM PLATE DISSIPATION 2.75 2.j WATTS 

MAXIMUM GRID #2 DISSIPATION 0.55 WATT 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 

FIXED BIAS O.5 MEGOHM 

SELF BIAS 1.O MEGOHM 

HEATER WARM-UP TIME 11.0 SECONDS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

TRIODE PENTODE 

HEATER VOLTAGE 4,7 4.7 VOLTS 

HEATER CURRENT 0..5 O.f AMP. 

PLATE VOLTAGE 1Z5 125' VOLTS 

GRID #2 VOLTAGE 125 VOLTS 

GRID #1 VOLTAGE —2 O VOLTS 

CATHODE BIAS RESISTOR 5FJ OHMS 

PLATE CURRENT I2 lj MA. 

GRID #2 CURRENT j MA. 

AMPLIFICATION FACTOR Z2 
TRANSCONDUCTANCE 4 OOO 7 7OO µMHOS 

PLATE RESISTANCE (APPR OX.) 5 5OO jOO OOO OHMS 

GRID #1 VOLTAGE (APPROX.) FOR Ib= 10 µ,A —lj VOLTS 

GRID #1 VOLTAGE (APPROX.) FOR Ib = 20 v.A —6,5 VOLTS 
PLATE CURRENT WITH Eci =-J Vdc, RK=O 2.H MA. 

A 
DESIGN-MA%IMUM flATI MGS ARE THE LIMITING VALUES E%PRESSED WITH RESPECT TO BOGIE TUBE$ -AT WHICH 
SATISFACTORY TUBE LIFE CAN BE E%PELTED TO OCCUR. TO OBTAIN SATISFACTORY CIRCUIT PERT ORNAM CE, 
T MERE FORE. THE EQUIPMENT DESIGNER MUST ESTABLISH THE CIRCUIT DESIGN 50 THAT NO DESIGN-MA%IMUM 
V AIUE I$ E%LEEDED WITH A BOGIE TUBE UNP ER THE WORST PROBABLE OPERATING CON OITI ONS WITH RESPECT 
TO $UPPL7-VOLTAGE VARIATION S EOUIPMENT COMPONENT VARIATION. EQUIPMENT CONTROL ADJUSTMENT. LOAD 
VARIATION. AMD ENVIRONMENTAL CONDITIONS. 

s 
HEATER WARM-UP TIME IS DEFINED AS THE TIME RE OUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REALM 
BOS OF ITS RATED VOLTAGE Af TER APPLYING 4 TINE$ RATED HEATER VOLTAGE TO A CIRCUIT LO NSI STING 
OF THE TUBE NEATER IN SERIES WI TM A RESI ST ANLE Of VALUE j TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 



TENTATIVE DATA 5CR8 
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TENTATIVE DATA 5CU4 

-116 
MAX. 

T-12 I~~ 
4i6 
MAX. 

48 
MAX. 

~~ 2—a 
MAX. 

GLASS BULB 

TUNG•80L 

RECTIFIER 

COATE D UNI POT ENTI AL CA TH OD E 

HEATER 

5.0 VOLTS 3.5 AMP. 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SHORT MEDIUM SHELL 

5 PIN OCTAL 
SKD 

THE 5CU4 IS AN INDIRECTLY-HEATED CATHODE TYPE RECTIFIER DESIGNED FOR USE 

IN TELEVISION RELIEVERS. THE HIGH pERVEANCE OF THE DESIGN PERMITS MAXIMUM 

DC VOLTAGE OUTPUT.. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

HEATER VOLTAGE SD VOLTS 

MAXIMUM PEAK INVERSE PLATE VOLTAGE 800 VOLTS 

MAXIMUM AC PLATE VOLTAGE PER PLATE 285 VOLTS 

MAXIMUM DC OUTPUT CURRENT 425 MA. 

MAXIMUM STEADY fiTATE PEAK PLATE CURRENT 1 .3 AMP. 
MAXIMUM TRANSIENT PEAK PLATE CURRENT EACH PLATE 6.0 AMP. 
TUEiE VOLTAGE DROP SEE CURVE 

TYPICAL OPERATION 
FULL WAVE RECTIFIER WITH CAPACITANCE INPUT 

HEATER VOLTAGE 5.0 VOLTS 

HEATER CURRENT 3.5 AMP. 

AC PLATE SUPPLY VOLTAGE EACH PLATE (RM.S.) 260 VOLTC 

INPUT CAPACITANCE 40 µfd 

EFFECTIVE PLATE SUPPLY RESISTANCE (EACH PLATE) 30 OHMS 

DC OUTPUT CURRENT 385 MA. 

DC OUTPUT VOLTAGE AT FILTER INPUT 300 VOLTS 

S IN SERVICE, CATHODE SHOULD BE CONNECTED TO HEATER. 

 J 
TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOONFI ELD, NEW JERSEY, U.S.A., JUNE 1, 1960 PLATE 45859 



5CU4 TENTATI V E DATA 

PL
AT

E 
M

IL
LI

A
M

P
E

R
E

S
 

750 

500 

250 

5CU4 
Ef _ 5 Volts 'AC 

f 

  ~F,  /
Q~P ~ 

~~~~ ~ 

00 
~0 20 30 40 50 

PLATE VOLTS DC 



5CZ5 

TUNB•SOL 

BEAM POWER PENTODE 

MINIATURE TYPE 

7-6 
3~ 

_ {'~ 
MA%. 

cuss BULB 

UNIPOTENTIAL CATHODE 

HEATER 

4.7 VOLTS 0.6t10~ AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM YIEW 
SMALL BUTTON 
q PIN NOVAL 

9nN 

THE 5CZ5 IS A HIGH PERVEANCE BEAM POWER PENTODE IN THE 9—PIN MINIATURE 
CONSTRUCTION, IT IS INTENDED PRIMARILY FOR USE AS A VERTICAL—DEFLECTION 
AMPLIFIER TUBE IN HIGH—EFFICIENCY DEFLECTION CIRCUITS OF TELEVISION 
RECEIVERS UTILLZING PICTURE TUBES HAVING DIAGONAL DEFLECTION ANGLES OF 
110 DEGREES AND OPERATING AT VOLTAGES UP TO 18,000 VOLTS. IT IS ALSO 
USEFUL IN THE AUDIO OUTPUT STAGES OF TELEVISION AND RADIO RECEIVERS. 
THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER 
VOLTAGE SURGES DURING THE WARM—UP CYCLE ARE MINIMIZED PROVIDED IT IS 
USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

GRID #1 TO PLATE (MAX.) 

GRID #i T0: (K+G3+G2+H) 
PLATE TO: (K+G3+G2+H) 

RATINGS 
IXTERPR ETEO ACCORDING TO DESIGN MAXIMUM ST STEM 

VERTICAL DEFLECTION AMPLIFIERA

0.4 µµf 

9.0 ~ µµf 
6.0 µµf 

HEATER VOLTAGE 4.7 VOLTS 

MAXIMUM PLATE VOLTAGE: 

oc 315 voLTs 
PEAK POSITIVE PULSE (ABS• MAX.)B `L 'ZODC VOLTS 

MAXIMUM GRID #2 VOLTAGE 315 VOLTS 
MAXIMUM PEAK NEGATIVE—PULSE GRID #i VOLTAGE —Z75~  VOLTS 
MAXIMUM CATHODE CURRENT: 

PEAK j55F MA. 

AVERAGE 45~ Mq. 

MAXIMUM PLATE DISSIPATION lO WATTS 

MAXIMUM GRID #2 INPUT ~ 2.2~ WATTS 

MAXIMUM PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE QOO VOLTS 

HEATER PO ST•T IVE WITH RESPECT TO CATHODE 'ZOOD VOLTS 

BULB TEMPERATURE (AT HOTTEST POINT ON BULB SURFACE) Z5O °C 

HEATER WARM—UP TIME (APPROX.)# 11•G SE CONpS 

LONTINOED ON FOLLOWING PAGE 

~ INDICATES A CHANGE. 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, MEW JERSEY, U. S. AI{ AUGUST 1, 1960 PLATE N5925 



5CZ 5 

TUNO•=OL 
CONTINUED FRDN PRECEDING PAGE 

RATINGS — coNTlo. 
INTERPRETED ACCORDING TO DE SI GX MA%I MUM SYSTEM 

VERTICAL DEFLECTION AMPLIFIERA 

MAXIMUM CIRCUIT VALUES 

GRID #i CIRCUIT RESISTANCE: 

FOR FIXED- BIAS OPERATION 

FOR CATHODE- BIAS OPERATION 

0.5 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CHARACTERISTICS 

CLASS Al AMPLIFIER 

1 

ME GOHM 

ME GOHM 

HEATER VOLTAGE 4.~ 4.] VOLTS 

HEATER CURRENT 0.6 '0.6 AMP. 

PLATE VOLTAGE 75 25O VOLTS 

GRID #2 (SCREEN- GRID) VOLTAGE 'z5O ZSO VOLTS 

GRID #1 (CONTROL- GRID) VOLTAGE O - 1u VOLTS 

PLATE RESISTANCE (APPROX.) --- ~3 OOO OHMS 

TRANSCONDUCTANCE -- 4 HOO µMHOS 

PLATE CURRENT 13OG 4C MA. 

GRID #2 CURRENT 16G 4.6 MA. 

GRID #1 VOLTAGE (A PPROX.) FOR 

PLATE CURRENT OF 100 µAMP. —4O ~-' VOLTS 

NOTES 

A AS DESCRIBED IN ^STANDARDS OF G000 ENGINEERING PRACTICE CONCERNING TELEVISION BROADCAST 
STATIONS°. FEOER AI COMMUNICATION$ COMMISSION. 

B 
TMI$ RATING IS APPLICABLE WHERE THE DUR ATIOM OF THE VOLTAGE PULSE DOES MOT EXL EED 15 PER 
CENT OF ONE VERTICAL SCANNING CYCLE. IN A 525-LINE. j0-FRAME SY STEY. 15 PER LENT OF ONE 
SCANNING CYCLE I$ 2.5 MILLISECONDS. 

UNDER MO CIRCUMSTANCES SHOULD THIS ABSOLUTE VALUE BE E%CEEDEO. 

D THE DL COMPONENT MUST NOT E%GEED 100 VOLTS. 

E SUB SCRIPT 1 INDICATES THAT GRID N1 CURRENT DOE$ NOT FLOW DURING ANT PART OF THE INPUT CYCLE. 

F 
THE TYPE OF INPUT COUPLING METWORN USED $xOULD NOT INTRODUCE i00 MUCN RESISTANCE IN THE GR10 
+rl CIRCUIT. TR ANSFORYER OR TYPED ANCE-COUPLING DEVICES AR6 RECD MYEXDED 

THESE VALUES CAN BE MEASURED BY A METHOD INVOLVING A RE-CURRE NT WAVEFORM SUCH THAT THE PLATE 
DISSIPATION AND GRID #2 INPUT WILL BE KEPT WITHIN RATINGS IN ORDER TO PREVENT DAMAGE TO THE 
TUBE. 

SHE ATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE ME ATER TO REACN 
B04 OF ITS RATED YOLT AGE AFTER APPLTING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IM $ERIE$ WITH A REST ST ANCE OF VALUE j TIME$ THE NOMINAL NEATER OPERATING 
RESISTANCE. 

 J 



TENTATIVE DATA 5DH8 

7' 
8 

~MAX~ 
f 
I5~ 

1 16 
MAX. 

I2 s 
1MAX.

II I II i 

GLASS BULB 

TUNc•so~  
TRIODE-PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

5.2 VOLTS 0.6f 6$ AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL BUTTON 
q PIN BASE 

9EG 

THE 5DH8 IS A MINIATURE TUBE CONTAINING A SHARP-CUTOFF PENTODE AND A 
HIGH-MU TRIODE IN ONE ENVELOPE. THE PENTODE SECTION IS INTENDED FOR USE 
AS A VIDEO IF AMPLIFIER OR AS AN AUDIO IF AMPLIFIER. PROVIDED THE CATHODE 
IS GROUNDED, THE TRIODE SECTION MAY BE USED AS A VERTICAL OSCILLATOR, 
SYNC AMPLIFIER, SYNC SEPARATOR, OR SYNC CLIPPER. AN INTERNAL CONNECTION 
BETWEEN THE PENTODE SUPPRESSOR AND TRIODE CATHODE ALLOWS THE SUPPRESSOR 
TO BE GROUNDED WHEN A CATHODE BIAS RESISTOR IS EMPLOYED FOR THE PENTODE 
SECTION. THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT 
HEATER VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE MINIMIZED PROVIDED IT 
IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 
WIiMO UT E%TERNAL SHIELD 

PENTODE SECTION: 
GRID #1 TO PLATE (MAX.) 

INPUT; G1 TO (K+H+S) 

OUTPUT: PLATE TO (K+S+TK+I .S.+Hg,SUPPRESSOR) 

PLATE TO (K+S & H) 

TRIODE SECTION: 
GRID TO PLATE 

INPUT: G TO (K+I .S.+H ~ Pg) 

OUTPUT: P TO (K+I.S.+H & PS) 

PENTODE GRID #1 TO TRIODE PLATE 

TRIODE GRID TO PENTODE PLATE 

PENTODE PLATE TO TRIODE PLATE 

CONTINUED ON FOLLOWING PAGE 

0.03 µµf 

6.5 µµf 
2.2 µµf 
4.2 Fcµf 

1.6 µµf 
24 µµf 
1.4 µµf 

0.008 µµf 
0.005 µµf 
0.04 µµf 

TUN G-BOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. OCTOBER 1, 1951 PLATE 5083 



5DH8 TENTATIVE DATA 

i  TUNO.80L  ~ 
CONTINUED FROM PRECEDING PAGE 

RATINGS 
I XTERPRETEO ACCORDING TO DESIGN CENTER SYSTEM 

CLASS Al AMPLIFIER SERVICE 

PENTODE TRIODE 
SECTION SECTION 

HEATER VOLTAGE 5.2 5.2 YOITS 

MAXIMUM PLATE VOLTAGE jOO 3OO VOLTS 

MAXIMUM SCREEN- SUPPLY VOLTAGE jOO --- VOLTS 

MAXIMUM SCREEN VOLTAGE SEE SCREEN RATING LXART 
MAXIMUM POSITIVE DC GRID 81 VOLTAGE O O VOLTS 

MAXIMUM PLATE DISSIPATION 2.2 2.O WATTS 

MAXIMUM SCREEN DISSIPATION 0.55 --- WATTS 

MAXIMUM HEATER- CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT LOO lOO VOLTS 

TOTAL DC AND PEAK ZOO ZOO VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO 2OO VOLTS 

MAXIMUM GRID #i CIRCUIT RESISTANCE: 

WITH FIXED BIAS 0,25 O.5 MEGOH MS 

WITH CA7HODE BIAS 1.O 1.O MEGOHMS 

HEATER WARM- UP TIME (APPR O%.)• 11.0 SECONDS 

VERTICAL OSCILLATOR SERVICE^

HEATER VOLTAGE 

MAXIMUM DC PLATE VOLTAGE 

MAXIMUM PEAK NEGATIVE GRID VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM DC CATHODE CURRENT 

MAXIMUM PEAK CATHODE CURRENT 

MA%IMUM HEATER- CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 

TOTAL DC AND PEAK 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

MAXIMUM GRID CIRCUIT RESISTANCE: 

WITH FIXED BIAS 

WITH CATHODE BIAS 

WITH GR ID- LEAK BIAS 

TRIODE 
SECTION 

5,2 voLTs 
300 voLTs 
4OO VOLTS 

1.O WATT6 

12 MA. 

35 MA. 

lOO VOLTS 

ZOO VOLTS 

ZOO VOLTS 

2.2 MEGOHMS 

2,2 ME GOHMS 

Q,2 MEGOHMS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

SCREEN VOLTAGE 

GRID 81 VOLTAGE 

CATHODE- BIAS RESISTOR 

AMPLIFICATION FACTOR 

PENTODE TRIODE 
SECTION SECTION 

5.2 5.2 voLrs 
O.btb~ 0.6f6~ AMP. 

125 250 vol,Ts 
125 --- VOLTS 

--- --- VOLTS 

56 390 OHMS 

--- 53 

CONTINUED ON FOLLOWING PAGE 



TENTATIVE DATA 5DH8 

i 
F 

TUNc•so~ 
CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CNARACTERISTICS — coNTlo. 

PLATE RESISTANCE (APPROX. ) 

TRANSCONDUCTANCE 

PLATE CURRENT 

SCREEN CURRENT 

GRID #1 VOLTAGE (APPR OX.) 

Tb = 10 µAMPS 

Ib = 20 µAMPS 

PENTODE TRIODE 
SECTION SECTION 

150 000 12 000 voLTs 
8 600 4 400 µMHos 
13.5 7.3 MA. 

3.8 ___ MA. 

—6 
—10 VOLTS 

VOLTS 

HEATER WARM-UP TIME IS DEFINED pS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACN 
80$ OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TD A CIRCUIT CON SISTI NG 
OF THE TUBE NEATER IN SERIES WITH A RESISTANCE OF VALUE j TIMES THE NOMINAL NEATER OPERATING 
RESISTANCE. 

A FOR OPERATION IN A 525-LINE, jO-FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD ENGINEERING 
PRACTICE FOR TELEVISION BROADCAST STATIONS: FEOEft AL COMMUNICATIONS COMMISSION", THE OVTY CYCLE 
OF THE VOLTAGE PULSE MUST NOT E%GEED 15$ OF ONE SCANNING CT CLE. 

DESIGN-MAXIMUM RATINGS ARE THE LIMITING VALUES E%PRESSED WITH RESPECT TO BOGIE TUBES AT WHICH 
SATISFACTORY TUBE LIFE CAN BE E%P ECTED TO OCCUR. TO OBTAIN SATISFACTORY CIRCUIT PERFORMANCE, 
THEREFORE, THE EQUIPMENT DESIGNER MUST ESTABLISH THE CIRCUIT DESIGN SO THAT NO DESIGN-MAXIMUM 
VALUE IS EXCEEDED WITH A BOGIE TUBE UNDER THE WORST PROBABLE OPERATING CONDITIONS WITH RESPECT 
TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, EGUIPM ENT CONTROL ADJUSTMENT, LO AO 
VARIATION, ANO ENVIRONMENTAL CONDITIONS. 
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5DH8 TENTATIVE DATA 
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TENTATIVE DATA 5DH8 
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5DH8 
TRIODE SECTION 

Et  = 5.2 Volts 
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5 D H 8 TENTATIVE DATA 
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5DH8 

PENTODE SECTION 

~Ef = 5.2 Volts 
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TENTATIVE DATA 5DH8 
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PENTODE SECTION 

Ef = 5.2 Volts 
Eb = 125 Volts 
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TENTATI V E DATA 5DJ4 

r ll6-
MAX. 

T- 12 4~ 
MAX. 

GLASS BULB 
12-16 

TUNG•soL 

POWER RECTIFIER 

COATED FILAMENT CATHODE 

FILAMENT 

5.0 VOLTS 3.0 AMPA 

AC OR DC 

A1.5 AMP PER BABE LEAD 

VERTICAL MOUNTING POSITION 

NORI ZON TAL OPERATION PERMITTED IF 
PIN 2 6 4 ARE IN A VERTICAL PLANE. 

BOTTOM VIEW 
SHORT MEDIUM SHELL 

8 PIN OCTAL 

RKB 

THE 5DJ4 IS A HIGH-VACUUM POWER RECTIFIER WITH DOUBLE FILAMENT LEADS AND 
DOUBLE PLATE LEADS WHICH REDUCE THE CURRENT THROUGH EACH LEAD TO ONE-HALF 
THE CURRENT OF SINGLE LEAD TUBES. 

ELECTRICALLY, THE 5DJ4 IS IDENTICAL TO THE 5U4GB AND MAY BE USED FOR THE 
SAME APPLICATIONS. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MA%INUN SYSTEM 

RECTIFIER SERVICES

MAXIMUM VOLTAGE, PEAK INVERSE 

MAXIMUM PLATE SUPPLY VOLTAGE S RMS (RATING CHART 

MAXIMUM DC OUTPUT CURRENT (RATING CHART 1) 
MAXIMUM STEADY- STATE PEAK PLATE CURRENT, 

1.700 

i) 6OO 
VOLTS 

VOLTS 

EACH PLATE (RATING CHART 2) 1.0 AMP. 
MAXIMUM TRANSIENT PEAK PLATE CURRENT, 

EACH PLATE (RATING CHART 3) 5.0 AMP. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

TUBE CONDUCTING: 
225 MA (EACH PLATE) 44 VOLTS 

275 MA (EACH PLATE) 50 VOLTS 

300 MA (EACH PLATE) 54 VOLTS 

FULL-WAVE RECTIFIER - CAPACITOR INPUT FILTER 

PLATE SUPPLY VOLTAGE, RMS (EACH PLATE)C 300 450 VOLTS 
PLATE SUPPLY RESISTANCE (EACH PLATE) 21 67 OHMS 

FILTER INPUT CAPACITOR 40 40 µf 

O UT P-UT CURRENT, DC 300 275 MA 

OUTPUT VOLTAGE AT FILTER INPUT, DC 290 460 VOLTS 

BFOR USE WITH SINUSOIDAL SUPPLY VOLTAGES WI TNIN THE FREQUENCY RANGE OF 25 TO 1000 C.P.B. 

CTHE INDICATED AL SUPPLY VO ITAGE IS MEASURED WI LN OUT LOAD. 

CONTINUED ON FOLLOWING PAGE 

T UNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION. BLOONFI ELD, NEW JERSEY. U. S.A.,DEC EMBER 1, 1960 PLATE W6044 



5DJ4 TENTATIVE DATA 

i  TUNG•SOL  ~ 

CONTINUED PROM PREC EOING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS - cont'd. 

FULL—WAVE RECTIFIER — CHOKE INPUT FILTER 

PLATE SUPPLY VOLTAGE, RMS (EACH PLATE)C 55O VOLTS 
FILTER INPUT CHOKE lO HENRYS 

OUTPUT CURRENT~OC 275 MA 
OUTPUT VOLTAGE AT FILTER INPUT S OC 42O VOL75 

~TNE INDICATED AC SUPPLY VOLTAGE IS MEASURED WITHOUT LOAD. 

RATING CHART I 

5DJ4 
Ef = 5.0 Volts 

200 F
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TENTATIVE DATA 5DJ4 
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RATING CHART I I 
5DJ4 

Ef = 5.0 Volts 
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5DJ4 
Ef = 5.0 Volts 
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5E A8 

TUNO•=OL 

TRIODE PENTODE 
MINIATURE TYPE 

~~~ 

~' 
8 
MAX 

Is' 
1 16 
MAX.~I

2 16 
Max.

111 11 

GLASS BULB 

SMALL BUTTON 
9 PiN BASE E9-1 

OUTLINE DRAWING 
J EO EC 6-2 

COATED UNIPOTENTIAL CATHODE 

HEATER 

4.7 VOLTS 0.6t6~ AMP. 

AC OR DC 

ANY MOUNTING POSITION 
P G 

BOTTOM VIEW 

BASING DIAGRAM 

J EDEC 9AE 

THE 5E A8 IS A SHARP CUTOFF PENTODE AND A TRIODE IN THE 9—PIN MINIATURE 
CONSTRUCTION. EACH SECTION HAS ITS OWN CATHODE AND IS ELECTRICALLY 
INDEPENDENT. THE TUBE IS INTENDED PRIMARILY FOR USE AS A COMBINED TRIDDE 
OSCILLATOR AND PENTODE MIXER IN TELEVISION RECEIVERS. THERMAL CHARACTER—
ISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE .SURGES 
DURING THE WARM—UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER 
TYPES WHICH ARE SIMILARLY CONTROLLED. EXCEPT FOR HEATER RATINGS, THE 

5EA8 IS IDENTICAL TO THE 6EA8. 

DIRECT iNTERELECTRODE CAPACITANCES 

PENTODE SECTION: 

GRID #1 TO PLATE: (Pq1 TO Pp) (MAX.) 

INPUT: P41 TO (H+PR+Pq2+Pq3+I.S.) 

OUTPUT: Pp TO (H+P$+Pg2+Pq}+I.S.) 

HEATER TO CA7HODE:(Pk TO h) 

TRIODE SECTION: 

GRID TO PLATE: (Tq TO Tp) 

INPUT: Tq TO (Tk+H+Pk+Pq}+I.S.) 

OUTPUT: Tp TO (Tk+H+p7L+pq }+I.S.) 

HEATER TO CATHODE: (T$ TO H) 

M ITH G
SHIELD 

0.01 
5.0 
3.0 
3.08

1.7 
3.2 

1.1 
3.0 

RATINGS 
INTERPRETED ACCOR0I XG TO DE 516N NAxIMUN SYSTEM 

WITHOUT 
SHIELD 

0.02 
5.0 
2.6 
3.0 

1.7 
3.0 

0.3 
3.0 

pf 

pf 

pf 

pf 

pf 
pf 
pf 

PI 

PENTODE TRIODE 
SECTION SECTION 

HEATER VCLTAGE 4,7 4.7 VCLTS 

MAXIMUM PLATE VOLTAGE 33O 33U VOLTS 

MAXIMUM SCREEN SUPPLY VOLTAGE 33D --- VOLTS 

MAXIMUM SCREEN VOLTAGE 

MAXIMUM POSITIVE -DC GRID #1 VOLTAGE 0 D VOLTS 

MAXIMUM PLATE DISSIPATION 3.L 3 D WATTS 

MAXIMUM SCREEN DISSIPATION 0.55 --- WATTS 

y INDICATES A CNANG E. 

CONTINUED ON FOLLOWING PAGE 

TUN 6-SOL ELELTR IC INC. ELECTRON TUBE DIVI SION. BL OOMFI ELD. NEW JERSEY. U. S. A.~ AUGUST 1. 1961 FLATE M!;'?a~.. 



5E A8 

TUNo•so~  
CONTINUED FRON PRECEDING RAGE 

RATINGS - coNT'D. 
INTERPRETED ACCORDING TO DESIGN NAXI NUN SY STEN 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT ZOO LOO VOLTS 

TOTAL DC AND PEAK ZOO, ZOO VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO 2OO VOLTS 

HEATER WARM—UP TIME W 11.0 SECONDS 

PENTODE 
SECTION 

TRIODE 
SECTION 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

AVERAGE CHARACTERISTICS 

PENTODE 
SECTION 

TRIODE 
SECTION 

PLATE VOLTAGE ZZS~ LSO VOLTS 

SCREEN VOLTAGE 1Z5 --- VOLTS 

GRID 81 VOLTAGE —]..O ---

CATHODE—BIAS RESISTOR --- 5h OHMS 

AMPLIFICATION FACTOR --- 4O 
PLATE RESISTANCE (APPROX.) ZOO OOO 5 OOO OHMS 

TRANSCONDUCTANCE 6 4OO ES 5OO µAMPS 

PLATE CURRENT LZ 1H MA. 

SCREEN CURRENT 4,O --- MA. 

GRID #1 VOLTAGE (APPROX.) 

I~ = 10 µAMPS. —9 —1Z VOLTS 

A WITX E%TERN AL SHIELD 315 CDNX ECTED TO CATHODE OF SECTION UNDER TEST UNLESS OTHERWISE INDICATE0. 

d WITN E%TERNAL SHIELD j15 CONNE LTED TO GROUND. 

HEATER WARM-UP TIME IS DEFINED AS THE TIME RE ODIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 
80¢ OF ITS RpT EO VOLTAGE AFTER APPLTIMG 4 TINES RATED HEATER VOLTAGE PTO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WITH A REST ST AN LE OF VALUE j TINES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

--~ INDICATES A CHANGE. 



TENTATIVE DATA 5EA8 
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5EH8 

TUNc•so~ 

GLASS BULB 

MINIATURE BUTTON 
9 PIN BASE E9-1 

OUTLINE DRAWING 
JEDEC 6-2 

TRIODE PENTODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

4.7 VOLTS 600 MA. 
Al; UR Ul; 

ANY MOUNTING POSITION G3 

BOTTOM VIEW 

BASING DIAGRAM 
JEDEC 9JG 

2 

THE 5EH8 IS A MEDIUM MU-TRIODE AND A SHARP CUTOFF PENTODE IN THE 9-PIN 
MINIAIURt CONSTRUCTION. IT IS INTENDED PRIMARILY FOR USE AS A COMBINED 
VHF OSCILLATOR AND MIXER. THERMAL CHARACTERISTICS OF THE HEATER ARE CON-
TROLLED SUCH THAT THE HEATER VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE 
MINIMIZED PROVIDED IT IS USED WITH CTHER TYPES WHICH ARE SIMILARLY CON-
TROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 

TRIODE:` 

M ITH 
SHIELD 
fj15 

WITHOUT 
SHIELD 

GRID TO PLATE 1.8 1 8 Pf 

INPUT: G TO (H+K+PK+PG 3+I.S.) 2.8 '2.8 Pf 

OUTPUT: P TO (H+K+PK+PG 3+I.S.) 2.2 1.7 Pf 

PENTODE:` 

GRID #i TO PLATE (MAX.J .012 .020 pf 
INPUT: Gi TO (H+K+G2+G3+TK+I.S.J u.8 u.8 Pf 
OUTPUT: P TO (H+K+G2+GJ+TK+I.S.J 3.2 2.4 Pf 

CATHODE TO HEATER: H TO (7K+PK+PG 3+I .S.J 7.5 7.5 
Pf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

TRIODE PENTODE 
SECTION SECTION 

MAXIMUM PLATE VOLTAGE 3OO 3OO VOLTS 

MAXIMUM GRID #2 SUPPLY VOLTAGE jOO VOLTS 

MAXIMUM GRID #2 VOLTAGE 

MAXIMUM PLATE DISSIPATION 2.5 2.8 WATTS 

MAXIMUM GRID #2 DISSIPATION O.5 WATT 

"INDICATES AN ADDITION. 

CONTINUED ON FOLLOWING PAGE 

T UN G-Sbl ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFI ELD, NEW JERSEY, U.S.A. AU GV'ST 1, 1962 PLATE 
WjFS_~ 



5EH8 

TUNG•SOL  ~ 

CONTINUED FROM PRECEDING PAGE 

RATINGS — coNTlo. 
INTERPRETED ACCORDING TO DESIGN MA%IMUM SYST EN 

A 

TRIODE PENTODE 
SECTION SECTION 

MAXIMUM POSITIVE GRID #1 VOLTAGE O O VOLTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE: 

WITH FIXED BIAS O.5 0.25 MEGOHM 

WITH SELF BIAS 1,O 1,O ME GOHM 

MAXIMUM HEATER — CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 'ZOO ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC lOO ZOO VOLTS 

TOTAL DC AND PEAK 2OO Z' OO VOLTS 

HEATER WARM—UP TIME * 11.0 SECONDS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

TRIODE 

SECTION 

PENTODE 

SECTION 

PLATE VOLTAGE 125 LOO 125 VOLTS 

GRID #2 VOLTAGE 7O 125 VOLTS 

GRID #1 VOLTAGE —1.O O —1.O VOLTS 

PLATE CURRENT 13.5 12 Mw. 

GRIP #2 CURRENT 4.O MA. 

TRANSCONDUCTANCE 7500 6500 E)OOO }.MHOS 

AMPLIFICATION FACTOR 4O 
PLATE RESISTANCE (APPROX.) 0.17 MEGOHM 

GR fO #1 VOLTAGE FOR Ib= 20 µA (APPRO%.) — 9 —lO VOLTS 

ADESIGN-MA%IMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENYIRONM ENTAL CONDITIONS APPLICABLE 
TO 0. BOGEY ELECTft ON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED DATA, AND SHOULD 
NOT BE EXCEEDED UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THESE 
VALUES TO PROVIDE ACLEPTAeIE SERVICEABILITY OF THE DEVICE r TAKING RESPONSIBILITY FOR THE 
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE 
E pUI PM ENT MANUFACTURER SHOULD DESIGN 50 THAT IN ITIAILY AND THROUGHOUT LIFE NO DESIGN-MA%IMUM 

VALUE FOR THE INTENDED SERVICE IS EXCEEDED WITH A BOGEY DEVICE~UNO ER THE WORST 7ROBABLE 
OPERATING CONDITIONS WITH RESPECT TO SUPPLY-VOLTAGE VARIATION. EQUIPMENT COMPONENT VARIATION, 
EOUI PNENT CONTROL ADJ UST MENT r LOAD VARIATION. SIGNAL VARIAT ION. AND ENVIRONMENTAL CONDITIONS. 

HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE NEATER TO REACH 

804 OF ITS RATED VO ITAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 

OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE j TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE 



pATA TENTATIVE 5EU8 

S 

i 

TUNo•so~ 

7•

-8-

TRIODE PENTODE 

MINIATURE TYPE 

HEATER 
MAX. 

I } 
IS' 4.7 VOLTS 0.6 AMP. 

X 16 
MAX. AC OR DC 

16 

~2 3•MAX. ANY MOUNTING POSITION 

!1 I II ~ 

GLASS BULB 
BOTTOM VIEW 

MINIATURE BUTTON 

9 PIN BASE 

9J F 

THE SEU6 IS A HEATER-CATHODE TYPE TRIODE-PENTODE IN THE 9 PIN MINIATURE 

CONSTRUCTION. IT IS DESIGNED PRIMARILY FOR THE USE AS A COMBINED TRIODE 

OSCILLATOR AND PENTODE MIXER IN TELEVISION RECEIVERS. THE TRIODE HAS A 

CONTROLLED CATHODE WARM-UP CHARACTERISTIC. EXCEPT POR HEATER CHARAC-

TERISTICS, THE SEUB IS IDENTICAL TO THE 6EU6. 

DIRECT INTERELECTRODE CAPACITANCES 

WITH WITHOUT 
PENTODE SECTION: SHIELD SHIELD 

GRID #1 TO PLATE: (G1 TO P) (MAX.) 0.10 0.02 µµf 

INPUT: G1 TO (H+K) 5.0 5.0 µµf 

OUTPUT: P TO (H+K) 3.4 2.6 µµf 

T RIODE SE CTION: 

GRID TO PLATE: IG TOP) 1.7 1.7 µµf 

INPUT: G TO (H+K) 3.2 3.0 µµf 

OUTPUT: P TO (H+K+S) 7.1 1 .6 µµf 

CATHODE TO HEATER (EACH SECTION): (K TO H) 3.60 3.60 µµf 

RATINGS 

INTERPRETED ACCORDING TO DESIGN CENTER MAXIMUM SYSTEM 

TRIODE PENTODE 

HEATER VOLTAGE 4.7 4.7 VOLTS 

MAXIMUM PLATE VOLTAGE 330 330 VOLTS 
MAXIMUM GRID #2 SUPPLY VOLTAGE --- 330 VOLTS 

MAXIMUM POSITIVE DC GRID #1 VOLTAGE 0 0 VOLTS 

MAXIMUM PLATE DISSIPATION 3.0 3~1 WATTS 

MAXIMUM GRID #2 DISSIPATION --- 0.55 WATTS 

MAXIMUM GRID #1 RESISTANCE 700 100 KILOHMS 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOl ELECTRIC INC., ELECTRON TUBE OIVI SI ON, BLOOMFI ELD, NEW JERSEY, U.S.A. FEBRUARY 1, 1960 PLATE N5762 



5EU8 TENTATIVE DATA 

TUNO.80L 

CONTINUED FROM PR ECEDING PAGE 

RATINGS - cont'd. 
INTERPRETED ACCORDING TO DESIGN CENTER MAXIMUM SYSTEM 

HEATER VOLTAGE 4.7 VOLTS 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 100 VOLTS 

TOTAL DC AND PEAK 200 VOLTS 
FIEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 

HEATER WARM-UP TIME' 11 .0 SECONDS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

TRIODE PENTODE 

HEATER VOLTAGE 4.7 4.7 VOLTS 
HEATER CURRENT 0.6 0.6 AMP. 
PLATE VOLTAGE 150 125 VOLTS 

GRID #2 VOLTAGE --- 125 VOLTS 

CATHODE RESISTOR 56 --- OHMS 
GRID #1 VOLTAGE --- - 1.0 VOLT 

AMPLIFICATION FACTOR 40.0 ---

TRANSCONDUCTANCE 8500 6400 µMHOS 

PLATE RESISTANCE (APPR OX.) 5000 80000 OHMS 

PLATE CURRENT 18.0 12.0 MA. 
GRID #2 CURRENT --- 4.0 MA. 
GRID #1 VOLTAGE (A PPROX.) FOR Ib = 10µA - 12.0 - 9.0 VOLTS 
CATHODE WA RM-UP TIMER 35 --- SECONDS 

' HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER 
TERMINALS TO INCREASE FROM ZERO TO THE HEATER TEST VOLTAGE (V 1)• 

FOR TYPE SEUR 

E_ 18.8 
V1- 3.76 
R= 23.5 

A. CATHODE WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR TRANSCONDUCTANCE TO REACH 
6500 µMHOS WHEN A TUBE IS OPERATED FROM A COLD START AT A PLATE POTENTIAL OF 100 VOLTS 
DC, ZERO GRID BIAS, AND AT A CONSTANT HEATER CURRENT OF 560 MILLIAMPERES FOR SEUR OR A 
HEATER POTENTIAL OF 5.5 VOLTS FOR THE 6EU8, 

 J 



TENTATIVE DATA 5EU8 

R 

'iUNG•SGL 

Heater of Tube 
Under Test 

 I 

T UNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BL00 MFI ELD, NEW JERSEY, U.S.A.. FEBRUARY 1, 1960 PLATE W576j 





5EW6 

TUNG•SOL 

PENTODE 

MINIATURE TYPE 

3' 
4 

MAX 

COATED UNIPOTENTIAL CATHODE 
} 

I g HEATER 

MAX 
I• 5.6 VOLTS 0.45±.03 AMP. 

2~ 

1 Max AC OR DC 

II I II ANY MOUNTING POSITION 

GLASS BULB 
MINIATURE BUTTON 
7 PIN BASE E7-1 

OUTLINE DRAWING 
J ED EC 5-2 

BOTTOM VIEW 
BASING DIAGRAM 

J ED EC 7CM 

THE 5EW6 IS A SHARP CUTOFF PENTODE IN THE 7—PIN MINIATURE CONSTRUCTION 
AND HAS BEEN DESIGNED FOR INTERMEDIATE AMPLIFIER SERVICE IN TELEVISION 
RECEIVERS. EXCEPT FOR HEATER RATINGS AND HEATER WARM—UP TIME, THE 5EW6 
IS IDENTICAL TO THE 6EW6. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID #1 TO PLATE (MAX.) 

INPUT 

OUTPUT 

MITH 

SHIELDA
MITHOUT 
SHIELD 

0.03 0.04 
10.0 10.0 
3.4 24 

RATINGS 
INTERPRETED ACCORDING TO DESIGN-MA%IMUN VALUES 

µµf 
µµf 
µµf 

HEATER VOLTAGE 5,j VOLTS 

MAXIMUM PLATE VOLTAGE 33O VOLTS 

MAXIMUM SCREEN- SUPPLY VOLTAGE 33O VOLTS 

MAXIMUM SCREEN VOLTAGE SEE SCREEN RATING CHART 

MAXIMUM POSITIVE DC GRID #1 VOLTAGE O VOLTS 

MAXIMUM PLATE DISSIPATION 3.1 WATTS 

MAXIMUM SCREEN DISSIPATION 0.65 WATTS 

MAXIMUM HEATER CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT ZOO VOLTS 

TOTAL DC AND PEAK ZOO VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 'ZOO VOLTS 

HEATER WARM-UP TIME` (AVG.) * 11 SECONDS 

O E5~I GN-MA%IMUM RATINGS AHE LIMITING VALUES OFOPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED DATA, AND SHOU ID 
NOT BE EXCEEDED UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THESE 
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TAKING RESPONSIBILITY FOR THE 
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE 
EQUIPMENT MANUfAC TUR ER SHOULD DESIGN 50 THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-MAXIMUM 
VALUE FOR THE INTENDED SERVICE IS E%CEEDED WITH A BOGEY DEVICE UNDER THE WORST PROBABLE 
OPERATING CONDITIONS WI TM RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, 
EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, ANO ENVIRONMENTAL CONDITIONS. 

AWI TH E%T ERNAL SHIELD fEIA 7161 CONNECTED TO CATHODE. 

CONTINUED ON FOLLOWING PAGE 

T UNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOONFI ELD, NEW ~ERS EY, U.S.A., MAY 1, 1961 PLATE W6161 



5EyV6 

TUNO•sOl  ~ 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

GLASS AI AMPLIFIER 

PLATE VOLTAGE 1Zj VOLTS 

SUPPRESSOR, CONNECTED TO CATHODE AT SOCKET 

SCREEN VOLTAGE 125 VOLTS 

CATHODE-BIAS RESISTOR 56 OHMS 

PLATE RESISTANCE (APPROX•) O.2 MEGOHM° 

TRANSCONDUCTANCE I4 OOO µMHOS 

PLATE CURRENT 11 MA. 

SCREEN CURRENT 3,Q MA, 

GRID #1 VOLTAGE (APPROX.) Tb 20 µAMPS. - 5.5 VOLTS 

#NEATER WARM-UP TIME IS DEFINED A$ THE TIME REQUIRED FOP THE VOLTAGE ACROSS THE HEATER TO REACH 
B04 OF ITS RATED VOLTAGE AFTER APPLYING 4 TIME$ RATED HEATER VOLTAGE TO p CIRCUIT CONSISTING 
OF THE TUBE HEATER IN $ERIE$ WITH A RESISTANCE OF VALUE j TIME$ TMF NOMINAL HEATEP OPEPATING 
RE51$TANCE. 

~/ 
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5FG7 

TUNG•SGL 

TRIODE -PENTODE 

MINIATURE TYPE 

2.188 
MAX 

JEDEC 6 2 

.875 — ~, 

.750 

.:J G 

i 
1.938 
MAX 

L 

BASE 9 PIN BUT TOP: 
JEDEC E9.1 

FO R 

USE IN VHF 

TV RECEIVERS 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

BASING DIAGRAM 
JEDEC 9GF 

H 

BOTTOM VIEW 

THE 5FG7 IS A "~',EDI U~~'~ ".4U TRIODE AND SHARP-CL'~TOFF PENTODE IN THE 9-PIN MINIATURE CCI,-

STRUCTION. IT IS CESIGN ED FOR USE AS A COititBINED TRIODE OSCILLATOR AND PENTODE MIXEI-

IN `✓HF -ELE`%ISION RECEIVERS. EXCEPT =0R HEATER CHARACTERISTICS AND RATINGS, Tri~ 

5FG7 IS IDENTICAL TO THE 6FG%. 

DIRECTINTEREIECTRODECAPACITANCES 
SHIELD !!315 

WITHOUT CONNECT ED TO 
SHIELD CATHODE 

TRIODE UNIT: 

GRID TO PLATE- 

GRID TO CATHODE AND PENTODE GRID 3 8 HEATER 3 

PLATE TO CATHODE 8 PENTODE GRID 3 8 HEATER 

PENTODE UNIT: 

GRID 1 TO PLATE -MAX, 

GRID 1 TO CATHODE 8 GRID 2, GRID 2, AND HEATEP 

PLATE TO CATHODE 8 GRID, GRID 2, AND HEATER 
HEATER TO CATHODE &PENTODE GRID 3 6 6 A 

A ~ SHIELD X315 CONNECTED TO GROUND 

CONTINUED ON FOLLOWING PAGE 

1.8 1.8 pF 
3 3 pF 

1.3 1.9 pf 

0.02 0.01 pl 

5 5 pf 

2.4 3.4 cF 

TUNG—GOL ELECTfi1C It:C., ELECTRON TUBE DI VIS ION r BLOOMFI ELDr NEW JERSEY, U.S.A., APRIL :, =965 PLATE a7'.~-



5FG7 

~  TUNO.80L  

CONTINUED FROM PRECEDING PAGE 

HEATER CHARACTERISTICS AND RATINGS 

DESIGN MAXIMUM VALUES •SEE EIA STANDARD RS•239 

AVERAGE CHARACTERISTICS 

HEATER WARM-UP TIME 

LIMITS OF SUPPLIED CURRENT 

4.7 VOLTS 60G rrA 
it SECONDS 

60G ~ 40 mA 

PEAK HEATER -CATHODE VOLTAGE -EACH UNIT: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 200 VOLTS 

DC ~OMPONENT 100 VOLTS 

MAXIMUM RATINGS 

DESIGN MAXIMUM RATINGS •SEE EIA STANDARD RS•239 

7 RIODE PENTODE 

U t,IIT UNIT 

PLATE VOLTAGE 330 330 VOLTS 

GRID 2 SUPPLY VOLTAGE 330 VOLTS 

GRID 2 VOLTAGE SEE RATING CHART 

GRID 1 VOLTAGE: 

POSITIVE .BIAS VALUE 0 0 VOLTS 

GRID 2 INPUT: 

FOR GRID 2 VOLTAGES UP TO 165 VOLTS 0.55 WATT 

FOR GRID 2 VOLTAGES BETWEEN 165 AND 330 VOLTS SEE RATING CHART 

PLATE DISSIPATION 2.5 3 WATTS 

CHARACTERISTICS 
CLASS AI AMPLIFIER 

TRIODE 

UNIT 

PENTODE 

UNIT 

PLATE VOLTAGE 125 1G0 125 VOLTS 

GRID 2 VOLTAGE — 100 125 VOLTS 

GRID 1 VOLTAGE —1 0 —1 VOLTS 

PLATE CURRENT 13 i l mA 

GRID 2 CURRENT — — 4 mA 

TRANSCONDUCTANCE 7,500 7,400 0,000 {W1HOS 

AMPLIFICATION FACTCR 43 
PLATE RESISTANCE = APPRO X. 5.7 - 180 KOHMS 

",RID 1 VOLTAGE FOR Ib = 30 µA = APPROX. —6.5 — 7.5 VOLTS 



5FG7 

GRID 2 INPUT 

RATING CHART 
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TENTATIVE DATA 5FV8 

i 
Is' 
16 
MAx 

23. 
6 

MAx. 

GLASS BULB 

TUNO.80L 

TRIODE-PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

4.7 VOLTS 0.60 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

9 PIN BASE 

9fA 

THE 5FV8 IS A TRIODE—PENTODE USING THE 9 PIN MINIATURE CONSTRUCTION. IT 
IS DESIGNED PRIMARILY FOR SERVICE IN TELEVISION RECEIVERS WITH THE TRIODE 
SERVING AS A VERTICAL DEFLECTION OSCILLATOR, AND THE PENTODE SERVING AS 
A GENERAL PURPOSE OR IF AMPLIFIER. DESIGN OF THE TUBE IS SUCH THAT HIGH 
VALUES OF INTERELEMENT LEAKAGE RESISTANCE ARE MAINTAINED THROUGHOUT LIFE. 
EXCEPT FOR HEATER RATINGS, THE 5FV8 IS IDENTICAL TO THE 6FV8. 

DIRECT INTERELECTRODE CAPACITANCES 

TRIODE SECTION: 

GRID TO PLATE 

INPUT: G TO (H+TK+I.S.) 

OUTPUT: P TO (H+TK+I.S.) 

PENTODE SECTION: 

GRID #1 TO PLATE (MAX.) 

INPUT: G1 TO (H+PK+G2+G3+I.S:) 

OUTPUT: P TO (H+PK+G2+G3+I.S.) 

PENTODE PLATE TO TRIODE PLATE{(MAX.) 

V ITHA
SHIELD 

VITHOUT 
SHIELD 

1.8 1.8 µµf 
2.8 2.8 µµf 

2.0 1.5 µµf 

.010 .020 µµf 
5.0 5.0 µµf 
3.0 2.0 µ{af 

0.03 0.15 µµf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

~J TRIODE S PENTODE 
SECTION SECTION 
VER-DEF CLASS A 
OSC. AMPLIFIER 

HEATER VOLTAGE 4.7 4.7 VOLTS 

MAXIMUM PLATE VOLTAGE 330 330 VOLTS 

MAXIMUM GRID #2 SUPPLY VOLTAGE 330 VOLTS 

MAXIMUM GRID #2 VOLTAGE SEE RATING CHART 

MA%IMUM POSITIVE GRID #1 VOLTAGE O VOLTS 

MAXIMUM PEAK NEGATIVE PULSE GRID VOLTAGE 25O VOLTS 

MAXIMUM AVERAGE CATHODE CURRENT 20 MA. 

MAXIMUM PEAK CATHODE CURRENT 7O MA. 

MAXIMUM PLATE DISSIPATION 2.O 2.3 WATTS 

MAXIMUM GRID #2 DISSIPATION 0.55 WATT 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO ZOO VOLTS 

HEATER POSITIVE WITH RES PECT TO CATHODE 

DC 1OO ZOO VOLTS 

TOTAL DC AND PEAK ZOO ZOO VOLTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 

FIXED BIAS 0.25 MEGOHM 

SELF BIAS 3.00 1.O MEGOHMS 
HEATER WARM—UP TIME (APPROX.)A 11.0 SECONDS J 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DI YI SION BLOONf1ELD, NEW JERSEY, U.S.A. , AUGUST 1, 1959 PLATE 15572 



5FV8 TENTATIVE DATA 

  TUNO•SOL  ~ 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID #2 VOLTAGE 

GRID #1 VOLTAGE 

TRANSCONDUCTANCE 

TRIODE 
SECTION 

4.7 

O.GO 
125 

-j.O 
B OOO 

PENTODE 
SECTION 

~t. I 

O, FjO 
125 
125 

-1.O 
E) 5OO 

VOLTS 

AMP. 

VOLTS 

VOLTS 

VOLTS 

µMHOS 

PLATE CURRENT 14.0 12.0 MA. 

GRID #2 CURRENT 4.O MA. 

PLATE RESISTANCE (APPROX.) 5 000 200000 OHMS 

AMPLIFICATION FACTOR 4O 
GRID #1 VOLTAGE (APPROX.) 

FOR ib = zo µA. -9 -9 VOLTS 

ASNIELD rj15 TIED TO PIN •4. 

BFOR OPERATI CN IN A 525-LINE, j0-FRAME SYSTEM AS DESCRIBED IN "STANDAR O$ OF GOOD ENGINEERING 
PRACTICE FOR TE IEV ISIQM BROADCAST STATIONS: FEDERAL COMMUNICATIONS COMMISSION", THE DUTY CYCLE 
OF TXE VOLTAGE PULSE MUST NOT EXCEED 154 OF ONE SCANNING CYCLE. 

CIN STAGES OPERATING WITH GRID LEAK BIAS, AN ADEQUATE CATHODE BI0.S RESISTOR OR OTHER SUITABLE 
N EANS IS REQUIREDTO PROTECT TXE TUBE IN THE ABSENCE Of EXCITATION. 

NEATER WARM-UP TI YE IS DEFINED A$ THE TIME REQUIRED FOR TXE VOLTAGE ACROSS THE HEATER TO REACH 
BO% OF ITS RATED VOLTAGE 0.FT ER APPLYING 4 TIMES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE j TIMES THE NOMINAL NEATER OPERATING 
RESISTANCE. 

DESIGN-MA%INUN RATINGS ARE LIYIT LNG VAIU ES OF OPEfl AT LNG AND ENVIRONMENTAL CONDITIONS APPLI f.AB LE 
TOA BOG EY EIECTR OM DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PURLI SN EO DATA, AND SHOULD 
NOT BE E%CEEDED UNDER THE WORST PAOBAB LE CONDITIONS. THE DEVICE MANUFACTURER CHOOSE$ THESE 
VALUES TO PROVIDE ACCEPTABLE SERYICEABI CITY O~F THD DEVICE. TANIN6 RESPONSIBILITY FOR THE 
EFFECTS Of CHANGES IN OPERATING CONDITIONS OUE TO VARIATIONS IN DEVICE CHARACT ERISTILS. THE 
EQUIPMENT MANUFACTURER SHOULD DESIGN 50 TXAT INITIALLY AND TXROU GX OUT LIFE NO DESIGN-MA%INUN 
VALUE FOR THE INTENDED SERVICE I$ EXCEEDED WITH A BOGEY DEVICE UNDER TXE WORST PROBABLE 
OPERATING CONDITIONS NITN RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION 
EQUIPMENT CONTROL ADJ USTNENT, LOAD VARIATION, SIGNAL VARIATION, ANO ENVIRONMENTAL CONDITIONS. 



TENATIVE DATA 5FV8 
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TENTATIVE DATA 5GH8 

TUNG•SOL 

7" 
8 

TRIODE-PENTODE 
MINIATURE TYPE 

MAX. COATED UNIPOTENTIAL CATHODE 
f 
15" 

T-6 2 MAx. 
1 16 HEATER 

4.7 VOLTS 0.6 AMP. 
2~ s AC OR DC 
MAX. 

ANY MOUNTING PGSITION 

GLASS BULB BOTTOM YIEW 
SMALL BUTTON 
9 PIN BASE 

9AE 

THE 5GH8 IS A SHARP—CUTOFF PENTODE AND A MEDIUtw}-MU TRIODE CONTAINED IN A 
9 PIN MINIATURE ENVELOPE. EACH SECTION HAS A SEPARATE CATHODE AND IS 
ELECTRICALLY INDEPENDENT. THE PENTODE SECTION IS INTENDED PRIMARILY FOR 
SERVICE AS AN OSCILLATOR IN THE HORIZONTAL DEFLECTION SYSTEM OF TELE—
VISION RECEIVERS. EXCEPT FOR HEATER CHARACTERISTICS, THE 5GH8 IS IDENTI—
CAL TO TH66GH8. 

DIRECT INTERELECTRODE CAPACITANCES t—

PENTODE SECTION: 

M ITH 
SHIELDA

M ITNOUT 
SHIELD 

GRID #1 TO PLATE: (Pg1 TO Pp) (MAX.) 0.015 0.02 µµf 

INPUT: Pg1 TO (H'F Pk+Pg2+P43t I.S.) 5.5 5.5 µµ. f 
OUTPUT: Pp TO (H+Pk+Pg2+Pg3+I.S.) 3.0 2.6 uuf 
HEATER TO CATHODE (pk TO H) 3.OB 3.0 µ fc f 

TRIODE SECTION: 

GRID TO PL ATE:(Tg TO Tp) 1.6 T.6 µµi 

INPUT: Tg TO (Tk+H+Pk+Pg3+I. S.) 3.6 3.0 µµf 

OUTPUT: Tp TO (Tk+H+Pk+Pq3+I.S.) 2.2 1.7 µµf 

HEATER TO CATHODE: (Tk TO H) 3.OB 3.0 ~,, i 

RATINGS 
I NT ER PR ETEO ACCORDING TO DESIGN MAXIMUM SYSTEM 

PENTODE C 
SECTION 

(HORIZONTAL 
OSCILLATOR 
SERVICE) 

TRIODE 
SECTION 

HE hTER VOLTAGE 4 -~ 
LI 

~ VOLTS 

MAXIMUM ALLOWABLE HEATER CURRENT 0.56 to O. Gu AMP. 

MAXIMUM DC PLATE VOLTAGE 35G 33O VOLTS 

MAXIMUM SCREEN SUPPLY VOLTAGE 330 --- voLTs 
MAXIMUM SCREEN VOLTAGE SEE SCREEN RATING CHART 

MAXIMUM POSITIVE DC GRID #1 VOLTAGE O O. VOLTS 

MAXIMUM PEAK NEGATIVE DC GRID #1 VOLTAGE Z75 --- VOLTS 

MAXIMUM PLATE DISSIPATION 2.5 2.5 WATTS 

MAXIMUM SCREEN DISSIPATION 0.55 --- WATTS 

MAXIMUM DC CATHODE CURRENT 2O MA. 

MAXIMUM PEAK CATHODE CURRENT 3OO MA. 

~ INDICATES A CHANGE. 

L 

CONTINUED ON FOLLOWING PAGE 

T UNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOM FI EID, NEW JERSEY, U.S.A. JUNE 1, 1960 PLATE W5R60 
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5GH8 TENTATIVE DATA 

TUNO•SOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS — coNTID. 
INTERPRETED ACCORDING TO DESIGN MA %IMDN SYSTEM 

PENTODEC
SECTION 

1HORIZONTAL 
OSCILLATOR TRIODE 
SERVICE) SECTION 

HEATER VOLTAGE 
4 

.~ 
4 

7 VOLTS 
MAXIMUM HEATER- CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT ZOO LOO VOLTS 

TOTAL DC AND PEAK ZOO 2OO VOLTS 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL OC AND PEAK ZOO ZOO VOLTS 

MAXIMUM GRID #i CIRCUIT RESISTANCE 

WITH FIXED RIAS Z.Z Z.Z ME 60HMS 

WITH CATHODE BIAS Z.Z Z.Z MEGOHMS 
HEATER WARM-UP TIME (APPROX.J * I1.O SECONDS 

DESIGN-YAXINUN RATINGS ARE UNITING VALUES OF OPERATING AND ENVIRONMENTAL COMDI TI UNS APPLICABLE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TTPE AS DEFINED BY ITS PUB LISNED DATA, AND SHOULD 
NOT BE E%CEEDED UNDER THE NORST PROBABLE CONDITIONS. THE DEVICE NANUFA CTURER CN005 ES THESE 
VA IU ES TO PROVIDE ACCEPTABLE SERVICEABILITT OF iME DEVICE, TAKING RESPONSIBILITY FOR THE 
EFFECTS OF CN AN GES IN OPERATING CONDITIONS OUE TO VAR IATIOMS IN DEVICE CMARALT ER ISTILS. THE 
E OUIPNENT NANO FALTURER SMOU LD DESIGN SO THAT IN ITIAILY AND THROUGHOUT II FE NO DESIGN-NA%I NUN 
VALUE FOR THE INTENDED SERVICE IS EXCEEDED WITH A BOGEY DEVICEUNDER THE NORGT PROBABLE 
OPERATING CONDITIONS NITM RESPECT TO SUPPLY-VOLTAGE VARIATION, EOUI PMENT COMPONENT YAR IATION, 
EOUIPNENT CON TROT ADJ USTNEMT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONNEMTAI CONDITIONS. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

AVERAGE CHARACTERISTICS 

PENTODE TRIODE 
SECTION SECTION 

HEATER VOLTAGE VOLTS 
HEATER CURRENT 

O.6 O.6 
AMP. 

PLATE VOLTAGE 1L) Ltd VOLTS 

SCREEN VOLTAGE 1'25 -- VOLTS 

GRID #1 VOLTAGE —]..O —I.O VOLTS 

AMPLIFICATION FACTOR --- 4G 

PLATE RESISTANCE (APPR OX.) ZOO OOO 5400 OHMS 

TRANSCONDUCTANCE 7500 8500 µMHOS 
PLATE CURRENT 1Z 13.5 MA. 

SCREEN CURRENT 4.O ---- MA. 

6R ID #i VOLTAGE (APPROX.) 

Ib - 10 µAMPS. —8 —8 VOLTS 

}NEATER NARY-UP TIYE IS OEFIN EO AS THE TIME 0.EOUIRED FOR THE VOLTAGE ACROSS THE MEAT ER TO REACH 
BOf OF ITS RATED VOLTAGE AFTER APP LT ING 4 TIMES RATED NEATER VO ITAGE TO A CIRCUIT CONSISTING 
Of THE TUBE NEATER IN SERIES NITM A RESISTANCE OF YA LUE j TIYES THE MOYIMAI MEA TER OPERATING 
RESISTANCE. 

"AITN EXTERNAL SHIELD 315 CONNECTED TO CATHODE OF SECTION ON DER TEST ON LESS OTHERWISE INDICATED. 

RWITN EXTERNAL SHIELD 315 CONNECTED TO GROUND. 

CFOR OPERATION IN A SZ5-LINE, j0-FRAME STSTEY AS DESCRI@ED IN "STANDARDS OF GOOD ENGINEERING 
PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL CONYUNI CATIONS CO MY ISS ION", 7ME DUTY CYCLE 
OF THE VOLTAGE POISE MUST NOT EXCEED 1Sf OF ONE SCANNING CYCLE. 



TENTATIVE DATA 5GM6 

3' .` 
4 

MAX 

~. 

I'8 
MAx 

1 

2~ 
M

I
A X 

1 

GLASS BULB. 

TUNG•SOL 

PENTODE 

MINIATURE TYPE 

UNIPOTENTIAL CATHODE 

HEATER 

5.6 VOLTS 0.45±6~ AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL- BUT70N MINIAT URF 

7 PIN BASE 

ICM 

THE 5GM6 IS A SEMIREMOTE—CUTOFF PENTODE IN THE 7 PIN MINIATURE CONSTRUC—
TION. IT IS ESPECIALLY DESIGNED FOR USE IN GAIN—CONTROLLED PICTURE—IF 
STAGES OF TELEVISION RECEIVERS OPERATING AT INTERMEDIATE FREQUENCIES OF 
THE ORDER OF 40 MEGACYCLES. 

DIRECT INTERELECTRODE CAPACITANCES 
WITMO UT E%T ERNAL SHIELD 

GRID #1 TO PLATE (MAX.) 0,036 µµf 

GRID #1 TO CATHODE, INTERNAL SHIELD & 63,62 & H. 10 µµf 

PLATE TO CATHODE, INTERNAL SHIELD 5: G3, G2 5: H. Z.4 uµf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 

MAXIMUM PLATE .V OLTAGE 

MAXIMUM GRID #3 (SUPPRESSOR) VOLTAGE 

MAXIMUM GRID #2 SUPPLY VOLTAGE 

MAXIMUM GRID #2 (SCREEN- GRID) VOLTAGE 

(SEE JEDEC INPUT RATING CHART JS-C4-2) 

MAXIMUM GRID #1 (CONTROL- GRID) VOLTAGE: 

POSITIVE BIAS VALUE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM GRID #2 INPUT: 

FOR GRID #2 VOLTAGES UP TO 165 VOLTS 

FOR GRID #2 VOLTAGES BETWEEN 165 AND 530 VOLTS 

(SEE JEDEC fNPUT RATING CHART JS-C4-2) 

MAXIMUM PEAK HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

HEATER POSITIVE WITH RESPECT TO CATHODE 

NEATER WARM-UP TIME (APPROX.)*

ATHE OC COMPONENT MUST NOT E%GEED 100 VOLTS. 

5.6 voLTs 
330 voLrs 

O VOLTS 

330 voLrs 

O VOLTS 

3.Z WATTS 

0.65 WATT 

ZOO VOLTS 

ZOOA VOLTS 

11.0 SECONDS 

CONTINUED ON FOLLOWING PAGE 

 J 
T UNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELO, NEW JERSEY, U.S.A.. JUNE 1, 1950 PLATE W5B 61 



5GM6 TENTATIVE DATA 

  TUNO•SOL  ~ 

CONTINUED FROM PREf.EDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 5.6 VOLTS 

HEATER CURRENT 0.45f 6n AMP. 

PLATE SUPPLY VOLTAGE I25 'VOLTS 

GRID #} CONNECTED TO CATHODE AT SOCKET 

GRID #2 SUPPLY VOLTAGE 1Z5 VOLTS 

CATHODE RESISTOR 56 OHMS 

PLATE RESISTANCE (APPROX.) O.2 MEGOHMS 

TRANSCO ND UCTANCE L3 OOO µMHOS 

PLATE CURRENT L4 MA. 

GRID #2 CURRENT 3.4 MA. 

GRID #1 VOLTAGE (APPROX.) FOR 

TRANCONDUCTANCE = 60 µMHOS —IS VOLTS 

DESIGN-MA %IMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVI RON NEN TAI CONDITIONS APPLICABLE 
TO A BOGEY ELELTR ON DEVICE OF A SPECIFIED TYPE AS OE FIN ED BY ITS PUBLISHED OAT A, AND SHOULD 
NOT BE E%CEEDED UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THESE 
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TAKING RESPONSIBILITY FOR THE 
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS 4N DEVICE CHARACTERISTICS. THE 
EQUIPMENT MANUFACTURER SHOULD DESIGN 50 THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-MAXIMUM 
VALUE FOR THE INTENDED SER ICE IS EXCEEDED WITH A BOGEY DEVICE UNDER THE WROST PROBABLE 
OPERATING CONDITIONS WITH RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, 
EQUIPMENT CONTROL AOJ USTM EN T, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS. 

SIMILAR TYPE REFERENCE: Exce>St for heater ratings and heater warm—u¢ 

time, the gGM6 is identical to the gGM6 and 

the 6GM6. 

w H EAT ER WARN-UP TINE IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 

BOS OF ITS RATED VO ITAGE AFTER APP LTING N TINES RAT EO HEATER VOLTAGE TO A CIRCUIT CONSISTING 

OF THE TUBE MEAT ER IN SERIES WITH A RESISTANCE OF VALUE j TINES THE NOMINAL HEATER OPERATING 

RESISTANCE. 



56X6 

TUNO.30L 

PENTODE 

MINIATURE TYPE 

n 

OUTLINE DRAWING 
JEDEC 5-2 

,~ 750 
MAX 

~~ 

1.875 
MAX 

FO R 

FM SOUND DETECTOR 

SERVICE 

I ' 
'L.125 ' COATED UNI POT ENTIAL CATHODE 
MAX 

i
BASE 7 PIN BUTTON 

JEDEC E7.1 

ANY MOUNTING POSITION 

BASING DIAGRAM 
JEDEC 7EN 

BOTTOM VIEW 

THE 56X6 IS ASHARP-CUTOFF PENTODE WITH DUAL CONTROL GRIDS IN THE 7 PIN MINIATURE 

CONSTRUCTION. IT IS DESIGNED PRIMARILY FOR FM SOUND DETECTOR -SERVICE. EXCEPT FOR 

HEATER CHARACTERISTICS AND RATINGS, THE 66X6 IS IDENTICAL TO THE 66X6. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

GRID 1 TO PLATE 0.26 pf 

GRID 1 TO (K & I.S., G3, G2, H) 8 Pf 

GRID 1 TO GRID 3 0.72 pf 

GRID 3 TO PLATE 1.6 pf 

GRID 3 TO (K & I.S., P, G2 Gl, H) 6.6 Pf 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 

HEATER WARM lIP TIME 

LIMITS OF SUPPLIED CURRENT 

4.7 VOLTS 600 mA 

11 SECONDS 
600 * 40 mA 

PEAK HEATER -CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 200 VOLTS 
DC COMPONENT 100 VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TONG-SOL ELECTRIC INC., ELECTRON TUBE OIYISION, BLOOMFI ElO, NEW JERSEY, U.S.A.. AU AUGUST 1,1964 PLATE W7014 
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5GX6 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD R5~239 

FM SOUND DETECTOR SERVICE 

PLATE VOLTAGE 300 VOLTS 
GRID 3 VOLTAGE: 

NEGATIVE VALUE - DC AND PEAK 100 VOLTS 
POSITIVE VALUE - DC AND PEAK 25 VOLTS 

GRID 2 SUPPLY VOLTAGE 300 VOLTS 
GRID 2 VOLTAGE SEE RATING CHART 
GRID I VOLTAGE: 

NEGATIVE -BIAS VALUE 5~ VOLTS 
POSITIVE -BIAS VALUE 0 VOLTS 

GRID 3 INPUT 0.1 WATT 
GRID 2 INPUT - UP TO 150 VOLTS 1 WATT 

- BETWEEN 150 VOLTS AND 300 VOLTS SEE RATING CHART 

PLATE DISSIPATION 1.7 WATTS 

GRID 3 CIRCUIT RESISTANCE 0.68 MECOHM 
GRID 1 CIRCUIT RESISTANCE: 

FOR FIXED -BIAS OPERATION 0.22 MEC-OHM1± 
FOR CATHODE -BIAS OPERATION 0.47 MEGOHM 

CHARACTERISTICS 

CLASS AI AMPLIFIER 

PLATE SUPPLY VOLTAGE 150 VOLTS 

GRID 3 SUPPLY VOLTAGE 0 VOLTS 

GRID 2 SUPPLY VOLTAGE 100 VOLTS 

GRID I SUPPLY VOLTAGE 0 VOLTS 

CATHODE RESISTOR 180 OHMS 

PLATE CURRENT 3.7 mA 

GRID 2 CURRENT 3.0 mA 

TRANSCONDUCTANCE -GRID 1 TO PLATE 3,700 µMHOS 

TRANSCONDUCTANCE -GRID 3 TO PLATE 750 µMHOS 

PLATE RESISTANCE APPROX. 0.14 MEGOHM. 

GRID 1 VOLTAGE FOR Ib = 20µA 

GRID 3 VOLTAGE FOR Ib = 20 µA 

APPROX. —4,5 VOLTS 

APPROX. —7 VOLTS 



5GX6 

GRID 2 
RATING CHART 
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5GX6 
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5GX6 

AVERAGE CHARACTERISTICS 
Ey = 150 VOLTS 

E C2 = 100 VOLTS 
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5HC7 

TUNG•SGL 

DUAL TRIODE 

MINIATURE TYPE 

T I — I 

2.125" 
MAX 

1 
GLASS BULB 
BUTTON 12 PIN 

BASE E1~-70 
OUTLINE DRAWING 

TWO DISSIMILAR TRIODES 

FOR 

SYNC CLIPPER AND 

AGC AMPLIFIER 

SERVICE IN 

TV RECEIVERS 

COATED UNIPOTENTIAL CATHODES 

ANY MOUNTING POSITION 

BASING DIAGRAM 
JEDEC 14 FR 

THE SHC7 CONTAINS TWO DISSIMILAR TRIODES IN A T-9 COMPACTRON CONSTRUCTION. EACH 

ELEMENT IS BROUGHT OUT TO A SEPARATE BASE PIN, TRIODE #1 HAS A LOW MU AND TRIODE 

#2 HAS A HIGH MU. THE SHC7 IS DESIGNED FOR SYNC CLIPPERAND GATED AGC AMPLIFIER 

SERVICE IN TV RECEIVERS. THE HEATER IS INTENDED TO BE OPERATED IN A SERIES STRING. 

EXCEPT FOR HEATER RATINGS, THE SHC7 IS IDENTICAL TO THE 4HC7 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

TRIODE 1 

GRID TO PLATE (g to p ) 1.9 

I N P U T: g to (h + k) 2.0 

OUTPUT: p ro (h + k ) 0.7 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES-SEE EIA STANDARD RS-239 

TRIODE 2 

2.2 

1.9 

0.56 

pf 

pf 

AVERAGE CHARACTERISTICS 5.6 VOLTS 450 MA 

HEATER WARM-UP TIME 11 SEC. 

LIMITS OF SUPPLIED CURF.ENT 450± 30 "A 

MAXIMUM HEATER CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 VOLTS 

TOTAL DC AND PEAK 200 VOLT 

CONTINUED ON FOLLOWING PAGE 
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5HC7 

TUNG•SGL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 

DESIGN MA %IMUM VALUES • $EE EIA $TANDA RD RS-239 

TRIODE 1 TRIODE 2 

PLATE VOLTAGE 330 330 VOLTS 

NEGATIVE DC GRID VOLTAGE 100 100 VOLTS 

POSITIVE DC GRID VOLTAGE 0 0 VOLTS 

POSITIVE TRANSIENT GRID VOLTAGE 60 - VOLTS 

PLATE DISSIPATION 3 1.2 WATTS 

GRID CIRCUIT RESISTANCE 5.0 5.0 MEGOHMS 

CHARACTERISTICS 

PLATE VOLTAGE 150 150 VOLTS 

GRID VOLTAGE -1 -1 VOLTS 

PLATE CURRENT 18 1.0 MA 

TRANSCONDUCTANCE 4400 1900 pMHOS 

AMPLIFICATION FACTOR 23 100 

PLATE RESISTANCE (APP ROX. ) 5,200 53,000 OHMS 

GRID VOLTAGE FOR 1 6 = 10 NA( APPROX.) -13 -2.2 VOLTS 



5J6 

TUN0.80~ 

3~ 
4 

MAX 

1 7•
B 

MAX. 

~2 

I.. 
8 

II I tl  
IAN 

GLASS BULB 

DOUBLE TRIODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

4.7 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

J PIN BASE 

7BF 

THE 5J6 lS A TWIN TRIODE HAVING TWO PLATES AND TW.O GRIDS WITH A COMMON 
CATHODE USING THE 7 PIN MINIATURE CONSTRUCTION. IT IS INTENDED FOR USE 
IN THE RF AMPLIFIER, OSCILLATOR AND .MIXER STAGES OF 450'MA. SERIES 
HEATER OPERATED TV RECEIVERS. THERMAL CHARACTERISTICS OF THE HEATER ARE 
CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE 
MINIMIZED PROVIDED IT IS USED WITH OTHER HEATER TYPES WHICH ARE SIMILARLY 
CONTROLLED. WITH THE EXCEPTION OF HEATER RATINGS ITS .CHARACTERISTICS ARE 
IDENTICAL TO THE 6J6. 

DIRECT INTERELECTRODE CAPACITANCES 
MITHDUT 
SHIELD 

GRID TO PLATE (EACH SECTION) 

INPUT (EACH SECTION) 

OUTPUT (SECTION 1) 

OUTPUT (SECTION Z) 

AEX TERNAL SHIELD f916 CONNECTED TO PIX WI• 

M ITH A 
SHIELD 

1.6 1.5 uµf 
2.2 2.6 µuf 
0.4 1.6 µµf 
0.4 1.0 uµf 

RATINGS 
I XTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

EACH SECTION 
AF RF 

AMPLIFIER AMPLIFIER 
HEATER VOLTAGE 6,j VOLTS 

MAXIMUM HEATER- CATHODE VOLTAGE F t1OO t1OO VOLTS 

MAXIMUM PLATE VOLTAGE jOO jOO VOLTS 

MAXIMUM POSITIVE DC GRID VOLTAGE O O VOLTS 
MAXIMUM NEGATIVEDC GRID VOLTAGE --- -Lj0 VOLTS 
MAXIMUM PLATE INPUT --- 4.5 WATTS 
MAXIMUM PLATE DISSIPATION 1.5 1.5 WATTS 
MAXIMUM PLATE CURRENT -- lrj MA. 
MAXIMUM GRID CURRENT --- $ MA. 
MAXIMUM GRID CIRCUIT RESISTANCE (CATHODE BIAS) O. jr MEGOHMS 

HEATER WARM-UP TIME (APPROX.)' 17.,0 SECOND$ 

HEATER-WARM-UP TINE IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE NEATER TO REACH 
80f OF ITS ft AT ED VOLTAGE AFTER APPLYING 4 TINES RATED HEATER VOLT AOE TO A CIRCUIT CONSIST IMG 
OF THE TUBE NEATER IX SERIES WITH A RESISTANCE OF VALUE 3 TINES TXE NOMINAL NE ATER'OP ER ATIXG 
RESISTANCE. 

-~ INDICATES A CHANGE. 

CONTI NUEO ON FOLLOWING PAGE 
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5J6 

TUN6•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER — EACH SECTION 

HEATER VOLTAGE ~}.~ VOLTS 

HEATER CURRENT O.G AMP. 

PLATE VOLTAGE ZOO VOLTS 

CATHODE BIAS RESISTOR (BOTH SECTIONS)B 5O OHMS 

AMPLIFICATION FACTOR 3$ 

PLATE RESISTANCE ~ ZOO OHMS 

TRANSCONDUCTANCE 5 300 uMH-0s 

PLATE CURRENT $.5 MA. 

BOP ERATION KITH FIXED BIAS IS NOT RECOMMENDED. 

CLASS C TELEGRAPHY — RF POWER AMPLIFIER AND OSCILLATOR 

BOTH SECTIONS IN PUSH PULL 

HEATER VOLTAGE 

HEATER CURRENT 

DC PLATE VOLTAGE 

DC GRID VOLTAGEC

DC PLATE CURRENT 

DC GRID CURRENT (APPROX.) 

DRIVING POWER (APPROX.) 

POWER OUTPUT (APPROX.) 

ij.7 VOLTS 

O.6 AMP. 

15O VOLTS 

—lO VOLTS 

3O MA. 

1E) MA. 

0.35 wnrT 
3.5 WATTS 

COBTAIXEO BY A 525-OHMS GRID RESI ST OR S A 220-OHMS CATHODE RESI STO R~ OR A FI XEO VOLTA C{ SVPPLY. 

1 



5J6 

5J6 
FOR EACH UNIT 

Ef = 4.7 Volts 
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5KD8 

  TUNO.80L 
TRIODE-PENTODE 

MINIATURE TYPE 

1.938 
2.188 MAX 
MA% 

  II ~ fl 

GLASS BULB 
SMALL BUTTON 
9 PIN BASE E9.1 

OUTLINE DRAWING 
JEDEC 6-Z 

FOR 

USE AS A COMBINED 

VHF OSCILLATOR AND MIXER 

COATED UNIPOT ENTIAL CATHODE 

ANY MOUNTING POSITION 

BOTTOM VIEW 
BASING DIAGRAM 

JEDEC 9 AE 

THE SKDB IS A MEDIUM MU TRIODE AND SHARP CUTOFF PENTODE IN THE 9 PIN MINATURE CON-
STRUCTION. IT IS INTENDED FOR USE AS A COMBINED VHF OSCILLATOR AND MIXER IN TELE-

VISION RECEIVERS. 

GRID 1 (CONTROL GRID) TO CATHODE SPACING ON THE 6KD8 IS OF SUCH LOW ORDER OF MAG-

NITUDE AS TO PRECLUDE THE USE OF VOLTAGE BETWEEN THESE ELEMENTS OF MORE THAN 
100 VOLTS DC OR PEAK AC IN COMMERCIAL TUBE CHECKERS AND SHORTS INDICATING DEVICES, 

PARTICULARY WHERE MECHANICAL EXCITATION OF THE TUBE IS EMPLOYED. THE SKDB IS SIMI-

TO THE 6KD8. 

DIRECT INTERELECTRODE CAPACITANCES 

SHIELD 315 
CONNECTED TO UNSHIELDED 

PENTODE SECTION PIN 4 

GRID 1 TO PLATE Max. .007 Max. .015 pf 

INPUT: Gl TO(H+K+G2+G3+I.S.) 5.0 5.0 pf 

OUTPUT:PTO(H+K+G2+G3+I.S. ) 3.5 2.6 pf 

CATHODE TO HEATER 3.0 A 3.0 pf 

TRIODE SECTION 

GRID TO PLATE 1,8 1.8 pf 

INPUT: G TO (H+pK+TK+G3+I.S. ) 2.8 2.8 pf 

OUTPUT: P TO (H + PK + TK + G3 + I.S. ) 2.0 1.5 pf 

CATHODE TO HEATER 3.0 A 3.0 pf 

COUPLING 

PENTODE GRID 1 TO TRIODE PLATE Max. 0 2 Max. 0 2 pf 

PENTODE PLATE TO TRIODE PLATE Mox. .02 Mox. 0.1 pf 

A- SHIELD 315 CONNECTED TO PIN b. 

CONTINUED ON THE FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, Bl00MFl ELD. NEW JERSEY. U.S.A.. MAY 1, :964 PLATE W6887 



5KD8 

TUNG•SOL 

CONTINUED EROM PRECEDING PAGE 

HEATER CHARACTERISTICS AND RATINGS 

DESIGN MAXIMUM VALUES •SEE EIA STANDARD RS•239 

AVERAGE CHARACTERISTICS 5.6 vU~IS 45C -, 

LIMITS OF SUPPLIED CURRENT 450 * 35 -. 
HEATER WARM- UP '~, 1 __ , 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 VOLTS 

TOTAL DC AND PEAK 200 VOLTS 

MAXIMUM RATINGS 

DESIGN MAXIMUM RATINGS -SEE EIA STANDARD RS-739 

TRIODE 
SECTION 

PENTODE 

SECTION 

PLATE VOLTAGE 330 330 VOLTS 

Gi27D 2 SUPPLY VOLTAGE 330 VOLTS 

GRID 2 VOLTAGE SEE RATING CHART 

POSITIVE DC GRID 1 VOLTAGE 0 0 VOLTS 

PLATE DISSIPATION 2.5 3.0 WATTS 

GRID 2 DISSIPATION 0.55 WATTS 

GRID 1 CIRCUIT RESISTANCE 

FIXED BIAS 0.5 MEGOHM 

SELF BIAS 1,0 MEGOH^.". 

CHARACTERISTICS AND TYPICAL OPERATION 

TRIODE 
SECTION 

PENTODE 
SECTION 

PLATE VOLTAGE 125 125 VOLTS 

GRID 2 VOLTAGE 110 VOLTS 

GRID 1 VOLTAGE -1.0 -1,0 VOLTS 

PLATE CURRENT 13.5 9.5 MA. 

GRID 2 CURRENT 3.5 MA, 

TRANSCONDUCTANCE 7,500 5,000 pMHOS 

AMPLIFICATION FACTOR 40 

PLATE RESISTANCE Approx. 0.2 MEGOHM 

Ecl FOR I b = 20 pA Approx. -9 Approx. -8 VOLTS 

G m AT E c l = 0 V., E y= 100 V., E c 7 = 70 V. 5, 500 pMHOS 



5R 4GY 

PL ATF 
1599 

OCT. 15, 
1945 

1 
216 
MAX. 

13. 

8 
MAX. 

GLASS BULB 

TONG-SOL 

FULL -WAVE HIGH-VACUUM RECTIFIER 

5 5.. 

6 
MA x. 

COATED FILAMENT 

HEATER 

5.0 VOLTS 2,0 AMPERES 

AC 

VERTICAL MOUNTING POSITION 

N OR IZONTAL OPERATION Ib 
P ERNIbb IBIE IF PINS 1 ANO 
4 ARE IN A VERTICAL PLANE. aotTOM v I ew 

MEDIUM SHELL S—PIN 
OCTAL MICANOL BASE 

THE 5R4(iY IS DESIGNED FOR RECTIFIER USE IN EQUIPMENT REQUIRING A HIGH 
PEAK INVERSE VOLTAGE RATING. SATISFACTORY OPERATION OF THIS TUBE TYPE 
UNDER CONDITIONS FALLING WITHIN AREA 1 ON CURVE N0. 1 MAY BE OBTAINED 
WITHOUT FILAMENT PREHEATING. FILAMENT PREHEATING FOR 10 SECONDS BE-
FORE PLATE VOLTAGE IS APPLIEG IS RECOMMENDED FOR SATISFACTORY OFERA.-
TIaN UNDER CONDITIONS FALLING WITHIN AREA 2 ON THE SAME CURVE. 

RATINGS 
I NT ER PRETEO ALC OROING TO RNA bTA ND ARD N8-210 

FULL-WAVE RECTIFIER 

FILAMENT VOLTAGE ~AC~ 7.O 5.O 5.O VOLTS 
F tLA ME NT CURRENT 2,D 2,D 2.O AMPS. 

MA
voLrAGF ~NOE 

RSOAO JLA TE 

MAX. PEAK PLATE CURRENT 
PER PLATE 

DC OUTPUT CURRENT; 
WITH CONDENSER INPUT 
TO FILTER 

WITH CHOKE INPUT 
TO FILTER 

2100 2400 2800 

650 650 b50 

250 175 150 

Z50 250A 177©

A FOR INPUT CNONE fllTf R=5 HENRIES MINIMUM. 

BF OR IMP Ut CXONE FILTER_10 HENRIES MIN INV N. 

voL TS 

MA. 

MA. 

MA. 

CONTINUED ON FOIL OWING PAGE 
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5R4GY 

TUH~-soy 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

FULL-wtiAVL kECTIFIcil 

C ONOENSER- CHUKF-
INPUT FILTER INPUT FILTEP 

AC PLATE-TO-PLATE SUPPLY VOLTAGE (RN15~ 

FULL LOAD L400 Lf30; 1500 lyUO VOLTS 
NO LOAD 1900 2000 L700 2000 VOLTS 

FILTER INPUT CONDENSER ~1 4 - µf 
TOTAL EFFECTIVE PLATE-SUPPLY 

IMPEDANCE PER PLATEC LZq S75 - - OHMS 

FILTER INPUT CHOKE - - S LO H. 

DC OUTPUT CURRENT ZJO Z5O Z5O L]5 MA. 

DC OUTPUT VOLTAGE ~AP eR OX.~ 
~AT INPUT TO FILTER) 7OO 7OO 550 750 VOLTS 

V OI,TA GE REGULATION ~APPROX.~ 
(HALF-LOAD TO FULL-LOAD CURRE NT~ 9O LLO 4O bO VOLTS 

CPE AN PLATE LURRE NT MILL BE IIYITFO t0 MAX INUYRATED YALUE F00. THE GIVEN CON-

DIii0N5 ANO VALUES. FOP A FILTER-INPUT CONDENSER GRE ATFR TMAX 4 U.f1 MORE PLATE -

SUPPIY IYPEO ANCE MAT 9E REQUIRED i0 LIMIT THE PE AN PLATE CURRENT TO THE RATED 
VALUF. 

J 

I ~ LI--L- AREA I: Fi lament and Dlate voltage 
he 

5R4GY - r>gY apol iP~ simultaneously. 

E{ = 5.0. Volts a-I'. 
I AREA 2: Fi lament should be permitted 

to reach operating temperature 
befor? applyinD plate voltage. 
This takes approximately 10 
seconds. 

(
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O
 

CURVE 

AREA 2 

AREA I 

~ 100 

0 
U 
1 

00 
1_ 

250 500 750 1000 
A-C VOLTS PER PLATE (RMS) 

PLATE 
1600 

ocT. 15. 
19 N5 
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5R4GY 

CURVE 2 

PL ATE 
i6D1 

OCT 19 

19u5 

W 

LIJ o_ s a 
J 
J 

1000 

750 

a 500 
J 
d 

250 

0 

5R4GY 

~C VOLTAGE DROP 
Et = 5.0 Volts A-C 

Q~OC

`, 
'(P~p'AY'~ 

VO~ ~1~ 
  G e~ / 

OME ~ 

0 25 50 75 
PLATE VOLTS D-C 

100 125 

' ~ ~ 3 5R46T CURSE 

1250 Ef = 5.0 Volts A-C —~— 
` 

9 
0o~~ VQ/~ 

l

~CNONE INPUT TO FILTER: L~ 10 N, YIN. 

py 
- 'n'U~ 

,~ 
pp~~

— 

----C OMDE MSER INPUT TO FILTER: C =• rF 
'C/~ 

P/ . 
TOTAL EfFECTiVE PLATE SUPP LT INPfDAROE 
PER ~ 

W Inns 
Tf PLATE FOR CURVES N~C~D IS 100 
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TENTATIVE DATA 5R4GYA 

GLASS 3ULB 

TUNo•so~ 

TWIN DIODE 

COATED FILAMENT 

5.0 VOLTS 2.0 AMP. 

AC OR DC 

VERTICAL MOUNTING POSITION 

M OR120NT AL OPERATION PERMITTED IF 
PINS 1 6 4 ARE IN A VEflTICAL PLANE. 

BOTTOM VIEW 
MEDIUM SHELL 
5 PIN OCTAL 

WITH 

EXTERNAL BARRIERS 

5T 

THE 5R4GYA IS A FULL—WAVE HIGH—VACUUM RECTIFIER DESIGNED FOR USE IN 
POWER SUPPLIES OF HIGH CURRENT REQUIREMENTS. THE TUBE INCORPORATES A 
LOW—LOSS BASE AND IS CAPABLE OF WITHSTANDING HIGH PEAK INVERSE PLATE 
VOLTAGES. ELECTRICALLY, THE 5R4GYA IS A REPLACEMENT FOR THE 5R4GY; IT 
DIFFERS PRIMARILY FROM THE SRUGYA BY EMPLOYING A STRAIGHT—SIDED T-12 
CONSTRUCTION. 

RATINGS 
I NT ERP RETEO ACCORDING TO DESIGN CENTER SYSTEM 

RECTIFIER SERVICE 

FILAMENT VOLTAGE*

MAXIMUM PEAK INVERSE PLATE VOLTAGE 

NO—LOAD CONDITION A

MAXIMUM STEADY—STATE PEAK PLATE 

CURRENT PER PLATE 

MAXIMUM DC OUTPUT CURRENT 

WITH CAPACITOR —INPUT FILTER 

WITH CHOKE— INPUT FILTER 

MAXIMUM BULB TEMPERATURE (AT HOTTEST POINT) 

5.0 5.0 5.0 voLTs 

2100 2400 2HOO VOLTS 

650 650 650 MA. 

250 175 150 MA. 

250 2508 175 MA. 

21O 21O 21O °C 

SEE RATING CHART 1fOR RE STRICTIOXS ON APPLYING THE PI ATE ANO FILAMENT VOLTAGES GINDL TAMEOU SL Y. 

A OP ER ATIOM WITn PEAK INVERSE PLATE VOLTAGES UP TO 2400 VOLTS MAXIMUM IS PERMITTED AT ALTITUDES 
uP TO 40000 FEET. OPERATION WITH PE AN INVERSE PLATE VOLTAGES GREATER THAN 2400 AND UP TO 2800 
VOLTS IG PERMITTED ONLY WnEN TnE ALTITUDE ODES NOT E%GEED 20000 FEET - AND THE OL OUTPUT CURRENT 
IS REDUCED iTO THE VALUE INDICATED IN THE MAXI YUN RATINGS. 

BIMPUT CNONE OF 5 REXRYS MINIMUM REQUIRED FOR 60—CYCLE POWER SUPPLY. 

C 
INPUT CHOKE OF 30 HENRYS MINIMUM RE OU IREO FOR 60—CYCLE POWER SUPPLT. 

CONTINUED ON FOLLOWING PAGE 
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5R4GYA TENTATIVE DATA 

TUNO•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

FULL-WAVE RECTIFIER WITH CAPACITOR-INPUT FILTER 

FILAMENT VOLTAGE 

FILAMENT CURRENT 

5,O 
2.O 

5.O 
2.O 

5.O 
2.O 

VOLTS 

AMP. 

AC PLATE—SUPPLY VOLTAGE PER PLATE S RMS 

FULL LOAD 7OO 75O 900 VOLTS 

No LOAo 750 850 1000 voLTs 
FILTER INPUT CAPACITOR 4 U 4 µFD. 

TOTAL EFFECTIVE PLATE—SUPPLY IMPEDANCE 

PER PLATE 125 5OO 575 OHMS 

DC OUTPUT CURRENT 25O 150 150 MA. 

DC OUTPUT VOLTAGE AT FILTER INPUT 

FOR DC OUTPUT CURRENT OF 75 MA. --- 9OO LOGO VOLTS 

FOR DC OUTPUT CURRENT OF 125 MA. 79O --- --- VOLTS 

FOR DC OUTPUT CURRENT OF 150 MA. --- 81O 95O VOLTS 

FOR DC OUTPUT CURRENT OF 250 MA. 7OO --- --_ VOLTS 

FULL-WAVE RECTIFIER WITH CHOKE-INPUT FILTER 

F ILMENT VOLTAGE 5.O 5.O VOLTS 

FILAMENT CURR'cNT 2.O 2.O AMP. 

AC PLATE—SUPPLY VOLTAGE iER PLATE S RMS 

FULL LOAD 75O 95O VOLTS 

NO LOAD 85O lOOO VOLTS 

FILTER INPUT CHOKE 5 LO HENRYS 

DC OUTPUT CURRENT 250 1.75 MA. 

DC OUTPUT VOLTAGE AT FILTER INPUT 

FOR DC OUTPUT CURRENT OF g'7,5 MA. --- 81O VOLTS 

FOR DC OUTPUT CURRENT OF 125 MA. 59O --- VOLTS 

FOR DC OUTPUT CURRENT OF 175 MA. --- 75O VOLTS 

FOR DC OUTPUT CURRENT OF 250 MA. 55O --- -VOLTS 
TUBE VGLTAGE DROP 

Ib=250 MA. DC PER PLATE G7 VOLTS 



TENTATIVE DATA 5R4GYA 

't

5R4GYA 
FOR CAPACITOR-INPUT FILTER 

AND PLATE VOLTAGE MAY BE APPLIED 

SHOULD BE ALICINED TO REACH OPERATING 

VOLTAGE IS APPLIED. FOR AVERAGE 
S APPROXIMATELY 10 SECONDS. 
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AREA 1: FILAMENT 

AREA 2: FILAN£NT 

BEFORE PLATE 
THE DELAY 

SIMULTA NECUSIY. 

TEMPERATURE 

CONDITIONS, THE 

2 .AREA 

AREA 1 

\ \ 
250 500 750 1000 

AC PLATE SUPPLY VOLTAGE PEP. PLATE (RMS) - VOLTS 
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5T8 

TUNG•SGL 

TRIPLE-DIODE TRIODE 
MINIATURE TYPE 

7' 
8 
MAX 

I f 
15' 

1 16 
MAX. 

26 

MAX. 
II III ~ 

GLASS BULB 

COATED UNIPOTENTIAL CATHODES 

HEATER 

4.7 VOLTS 0.6 AMP.. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE GLASS BUTTON 

q PIN dA SE 

9E 

THE 5T8 COMBINES THREE HIGH PERVEANCE DIODES ANU A HIGH~iU TRIODE IN UNE 
ENVELOPE WITM.THE 9 PIN MINIATURE CONSTRUCTION AND IS DESIGNED FOR IISE 
IN 600 MA. SERIES HEATER OPERATED RECEIVERS. ONE OF THE THREE DIODE 
PLATES HAS AN INDEPENDENT CATHODE PROVIDING SATISFACTORY OPERATION IN 
BALANCED LOW IMPEDANCE DETECTOR CIRCUITS. THIS TUBE STRUCTURE PERMITS 
THE CONSTRUCTION OF AM/FM RECEIVERS WIThI A MINIIviUM OF SWITCHING. THERMAL 
CHARACTERISTICS OF THE HEATER .ARE CONTROLLED SUCH THAT HEATER VOLTAGE 
SURGES DURING THE WARM-UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH 
OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. WITH THE EXCEPTION OF HEATER 
RATINGS, ITS CHARACTERISTICS ARE IDENTICAL TO THE 6T8. 

DIRECT INTERELECTRODE CAPACITANCES 

WITHOUT MITHA
SHIELD SHIELD 

TRIODE GRID T6 PLATE 1.7 1.7 µµf 

TRIODE INPUT 1.6 1.7 µµf 

TR LOOE OUTPUT 1•Z Z.4 uuf 

GRID TO ANY DIODE PLATE (MAX.) .034 •O34 /uLf 

INPUT DIODE 1 3.$ 3.8 uuf 
INPUT DIODE 2 3.8 3.8g µµf 

INPUT DIODE 3 3.4 3.6 LIAtf 

DIODE 2 CATHODE TO ALL 7.5 B•5D µµf 

RATINGS 
INTERPRETED ACCORDING TD DESIGN MR%I MUM G7GTEM 

HEATER VOLTAGE U.7 VOLTS 

MAXIMUM PLATE VOLTAGE 330 ~— VOLTS 

MAXIMUM POSITIVE DC GRID VOLTAGE O VOLTS 

MAXIMUM PLATE DISSIPATION 1,1 ~ WATTS 

MAXIMUM DIODE CURRENT FOR CONTINUOUS OPERATION (EA.PLATE) S, jP ~ MA. 

MAXIMUM HEATER—CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE: 

TOTAL DC AND PEAK ~ ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE: 

DC LOO VOLTS 

TOTAL DC AND PEAK ZOO VOLTS 

HEATER WARM—UP TIME (A PPROX.)~* 11.0 SECONDS 

L ONTI NUEO ON FOIL OWING PAGE 

T YN G-SOL ELECTRIC INC. ELECTRON TUBE DIVISION Bl00YFIELO. EN JER lEI• U. S. A.~GEPTENBER 1, 1959 PLATE w5602 
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TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 4.7 4.7 VOLTS 

HEATER CURRENT J,6±6$ 0.6±6% AMP. 
PLATE VOLTAGE ZOO 25O VOLTS 

GRID VOLTAGE -Z -3 VOLTS 

AMPLIFICATION FACTOR 7O 7O 
PLATE RESISTANCE (APPROX.J 54 OOO 5H OOO OHMS 

TRANSCONDUCTA NCE Z 3OO Z Z'OO 1/.M HOS 

PLATE CURRENT O.B 1.O MA. 

AVERAGE DIODE CURRENT: (EACH SECTION) 

MEASURED WITH 5 VOLTS DC APPLIED 2O MA. 

TRIODE UNIT AS RESISTANCE COUPLED AMPLIFIER 

PLATE SUPPLY VOLTAGE 9O VOLTS 

CONTROL GRID VOLTAGE O VOLTS 

PLATE LOAD RESISTOR 22O OOO OHMS 

CONTROL GRID RESISTOR lO.O MEGOHMS 

INPUT CONDENSER 0.01 µf 
OUTPUT CONDENSER 0.01 µf 

GRID RESISTOR OF FOLLOWING STAGE 47O 000 OHMS 

SIGNAL SOURCE IMPEDANCE (MAX.) 1000 OHMS 

DISTORTION 5 PERCENT 

G UTPUT VOLTAGE H.5 VCLTS 

'r :iLTAGE GA I N AT qQp CPS 35 

A WITH E%TERNAL SMIEID +315 CONNECTED TO PIN W7• 

D WITH E%TERNAL $MELD f315 CONNECTED TO PIx t3. 

WITH EXTERNAL SHIELD W315 CONNECTED TO PINS N4 AND N5• 

# HEATER WARM-UP TIME IS DEFINED A$ THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE ME AT ER TO RE ALH 

BOS OF ITS RATED YOITAGE AFTER APPLYING 4 TIMES RATED NEATER VOLTAGE 70 A C10. LUIT CONSISTING 
OF TXE TUBE NEATER~IM SERIES WITH A RESISTANCE OF VALUE j TI MFS THE NOMINAL NEATER OPERATING 
0.E SI 5T ANCE. 

~ INDICATES A CNANG E.. 
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5T8 
EACH DIODE UNIT 

Eq = 4.7 Volts 
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TUNG•SGL 

RESISTANCE COUPLED AMPLIFIER 

R1 

ME G. 

Rg1 

ME G. 

Rc 

MEG. 

EbD = 90 VOLTS E.DD = 180 VOLTS Ebb = 3U0 VOLTS 

Rk GAIN EO Rk GAIN Eo Rk GAIN EO 

0.10 A 0.10 5700 21 7 2400 29 18 1800 33 35 
0.10 A 0.24 6100 26 9 2700 34 23 2000 38 42 
0.24 A 0.24 9100- 30 10 4300 40 24 3000 44 43 
0.24 A 0.51 10000 34 13 4700 45 3~ 3300 49 52 
0.51 A 0.51 15000 37 14 7500 47 28 5600 51 50 
0.51 A 1 16000 40 16 8200 50 35 6200 55 b0 
0.24 10 0.24 --- 31 5.0 — 44 19 — 48 40 
0.24 10 0.51 — 37 7.0 — 49 25 — 52 52 
0.51 10 0.51 -- 39 7.5 — 51 22 — 54 44 
0.51 10 1 — 42 l0 — 54 28 — 58 56 

A VALUE OF Rgl IS NOT LR ITILA L. 

Rk TAKEN TO NEAREST RMA VALUE FOR EACH CASE INSTEAD OF ABSOLUTE OPTIMUM VALUE. 

Eo IS RNS OVTPUT AT 5g TOTAL NAPNONIC DIST LRTI ON. 

UAIX NEASURE DAT Eo = 2.0 VOLTS RMS OUTPUT. 

ES I9

NNE ~ 
■ ■ Ebb 

MOTE: COUPLING CAPACITORS (CI SN OU LD 
BE SELECTED YO GIYE DESIRED 
FREQUENCY RESPONSE. Rk SNOULD 
BE ADEQUATELY BY-PASSED. 

■ 

NNNN~ 
NNNi 
■ 

TUXG—SOL ELECTRIC INC. ELECTRON TUBE DIVISION BL OONFIEL D. NE11 JERSEY, U.S.A. MAT 1. 1957 PLATE 14982 ~ 





C 5X4 G, 5Z3) 5 U 4 G 
TONG-SOL 

PLATE 
687-2 

J AM. 29 

NA [. 

SU 4G — YEDIUY S PIM OLT AL BASE 

5%4G — MEDIUM 8 PIN OCTAL BASE 

G-STa. 
BOTTOM VIEW 

5U 4G 

FULL HAVE 

HIGH VACUUM RECTIFIER 

COATED FILAMENT 

5.0 VOLTS 3.0 AMPERES 

AC 

GLASS BULB 

G-5Q 
BOTTOM VIEW 

5X46 

  I 
s l

MA%. 

52j — NEDI UN 4 PIM BASE 

Q C 

BOTTOM VIEW 

57.3 

THE TUNG-SOL 5U 4G, 5X46 AND 5Z3 ARE DESIGNED FOR SERVICE AS POWER REC-

TIFIERS IN AC OPERATED RECEIVERS WHICH REQUIRE HIGH CURRENTS. THEIR 

RATINGS AND ELECTRICAL CHARACTERISTICS ARE IDENTICAL. 

RATINGS 

MA%IMUM PEAK INVERSE VOLTAGE 

MAXIMUM STEADY—STATE PEAK PLATE CURRENT PER PLATE 

OPERATING CONDITIONS AND CHARACTERISTICS 

1550 voLTs 

6~5 MA. 

FULL WAVE RECTIFIER WITH CONDENSER INPUT TO FILTER 

AC PLATE VOLTAGE PER PLATE ~RMS~NA%' 450 VOLTS 

DC OUTPUT CURRENT NA%• 2PS MA. 

TOTAL EFFECTIVE PLATE SUPPLY IMPEDANCE PER PLATE 
MINA 75 OHMS 

FULL WAVE RECTIFIER WITH CHOKE INPUT TO FILTER 

AC PLATE VOLTAGE PER PLATE ~RMS~"A%' S5Q VOLTS 

DC OUTPUT CURRENT NA%' 225 MA. 

VALUE OF INPUT CHOKE " Ix' 3 HENRYS 

TUBE VOLTAGE DROP 5$ VOLTS 

AT 225 MA. PER PLATE 

A WHEM FILTER COX DENSERS LARGER TXAX 40 Nfda ARE USE O, IT MAT BE NECEGSART TO ADD ADDITION AI 

PLATE SUPP IT IXP EDANCF. 

LONT INU EG NE%T PAGE 

1940 

COPYRIGHT 19 B2 BV TU NG-SOL ELECTRIC INC. E LECTRON TUBE DIV 1510N NEWARK. NEW JERSEY. U.S.A. 
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5U4G, 5X4G, 5Z3 
Ef = 5.0 Volts AC 

ONE PLATE ONLY 

00
10 20 30 40 50 

DC PLATE VOLTS 

60 70 

5U4G, 5X4G, 5Z3 
Ef=5.0 Volts AC 

f. FULL WAVE RECTIFIER 
TnAu t 

` 5p0600 V aTll$ 
PFR

PCq~ f

500 

4~0 ~```~ 

~
En 

400 E nput =500 
+.~ 

V. 
_ _ _ 

. -- c RMS PER PLATE ~ 
z 

~ "--- ~ 400 
a ~~ r `►~ 

U 300 3po
0 

~`~ --~ 300 ~ 1 ~ --

~ ~~ 200 

Condenser Input, C = 4 µf 
- Choke Input, L = 20 h 

100 

I 

0 
0 50 t00 150 200 250 

DC LOAD IN MILLIAMPERES 

PLATE 
688-1 

COPYRIGHT 1692 BV TUNG-90L ELECTRIC INC. E LFCTRON TUBE DIVISION NEWARK. NEW JERSE V, U.B n. 



TENTATIVE DATA 5U4GB 

T-12 

~~ 

~-~ 6 -~ 
 tfi 

I 11 

41s 
MAX. 

I 

4
 5.. 
e 

M

yI

AX. 

GUSS BULB 

TUNo•:o~ 

DOUBLE DIODE 

COATED FILAMENT 

5.0 VOLTS 3.0 AMP. 

AC OR DC 

VERTICAL MOUNTING POSITION 

HORIZONTAL OPEft ATION IS PERMITTED 
IF PINS 1 AND 4 ARE IN A VERTICAL 

PLANE. 

~-

BOTTOM VIEW 
MEDIUM SHELL 
5 PIN OCTAL 

ST 

THE 5U4GB IS A FILAMENTARY FULL—WAVE HIGH VACUUM RECTIFIER DESIGNED FOR 
USE IN THE POWER SUPPLY OF TELEVISION RECEIVERS AND OTHER EQUIPMENT 
WHICH HAS HIGH OUTPUT CURRENT REQUIREMENTS• IT IS A REPLACEMENT FOR THE 
5U4G; HOWEVER, THE 5U4GB HAS A STRAIGHT SIDED T-12 ENVELOPE AND HAS 
HIGHER CURRENT RATINGS THAN THE 5U4G• 

RATINGS 
INTEPRETED ACCORDING TO DESIGN CENTER ST GTEN 

RECTIFIER SERVICE A

FILAMENT VOLTAGE 

MAXIMUM PEAK INVERSE PLATE VOLTAGE 

MAXIMUM PLATE SUPPLY VOLTAGE (EACH PLATE) RMS 
(SEE RATING CHART W1) 

MAXIMUM DC OUTPUT CURRENT 

(SEE RATING CHART #i) 

MAXIMUM STEADY STATE PEAK PLATE CURRENT 

(EACH PLATE))SEE RATING CHART W2 

MAXIMUM TRANSIENT PEAK PLATE CURRENT 

(EACH PLATE) SEE RATING CHART ~3 

TUBE VOLTAGE DROP 

TUBE CONDUCTING: 225 MA. EACH PLATE 

275 MA. EACH PLATE 

3~ MA. EACH PLATE 

5.Q VOLTS 

1550 voLTs 

550 voLTs 

1.0 AMP. 

U.6 AMP 

44 voLTs 
50 VOLTS 

54 VOLTS 

AFOR USE WITH SINUSOIDAL SUPPLY VOLTAGES wI :NIN THE FREOUENCT RANGE OF 15 TO 1000 CYCLES 

PER GECON D. 

-► INDICATES A CHANGE. 

CONTINUED ON fOLLOWING PAGE 

TONG-SOl ELECTRIC INC. ELECTRON TUBE DIVISION BL OOMFIEL D. NEW JER SEI~ U.S.A. AUGUST I, 1957 PLATE N5044 



5U4~;B TENTATIVE DATA 

TUNo•so~ 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

FULL-WAVE RECTIFIER -CAPACITOR INPUT FILTER 
FILAMENT VOLTAGE 5.O VOLTS 

FILAMENT CURRENT j.O AMP. 

AC PLATE SUPPLY VOLTAGE (EACH PLATE) RMSR jOO 45O VOLTS 

FILTER INPUT CAPACITOR 4O 4O of 
EFFECTIVE PLATE- SUPPLY RESISTANCE (EACH PLATE) Z1 C7 OHMS 

DC OUTPUT CURRENT jOO 275 MA. 

OC OUIPUT VOLTAGE AT FILTER INPUT Z9O UGO VOLTS 

FULL—WAVE RECTIFIER —CHOKE INPUT FILTER 

FILAMENT VOLTAGE jE.O VOLTS 

FILAMENT CURRENT j.O AMP. 

AC PLATE. SUPPLY VOLTAGE (EACH PLATE) RMSR 550 VOLTS 
FILTER INPUT CHOKE jO HENRYS 

DC OUTPUT CURRENT 275 MA. 

DC OUTPUT VOLTAGE AT FILTER INPUT 42O VOLTS 

NAC PLATE VOLTAGE IS wEASUREO wI TMOUT LOAO. 

Rating Chart ~1 

_200 
W 
F 
R 

a 
x 
V 

h 150 

W 
OC 
W 

s 
I o0 

1 

W 
d' ~0 
a 0 0 

MAXIMUM OPERATING VALUES MITH CHOKE 
~~~~~.~ uir rii ii ri ii%/.Vii/•7Lii /MIL►Lr~. ~~ 

~` ~ \ `~ M•r OPERATING yA U 
IIII ~~~~IIn. ~~ 

~" ~~~_ ES  WIT /~~~~il r. ~~ 
  137 5 ~` 

H 
CAPAC I TOR ~ / r~ ~i ~`  ~!~► i . 

~ al ~~»~~~~~~~~~ ~ , 

G 
100 200 300 400 500 

AC PLATE SUPPLY VOLTS (RMS) EACH PLATE 
(MITNOUT LOAD) 

~-
600 

PLATE /'1185 OECENBER lr 1954 TUMG-SOL ELECTRIC INC. ELECTRON TUBE Dt VI SION BL OONfIEI D, NEw JER SET, U.S.A. 
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Chart 

I I 

#2 Rating 

a /' . 
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f 

CAPACITOR INPUT 

OM STEADY STATE PEAK 
OF 1.0 AMP. EACH 

~/ 

// 

BASED 
CURRENT PLATE 

, 
/ PLATE 

//, 
//~ 

j

OPERATION 

OF 
PERMISSIBLE 

~ P

/% 

, ~ 

! _ 

PEAK 

.25 •50 .75 
RECTIFICATION EFFICIENCY 

DC OUTPUT VOLTAGE AT FILTER INPUT 

I 0 

_ 
AC INPUT VOLTAGE EACN PLATE (MITMOUT 10AD) 

i 

i 

— 100 Ratin¢ Chart #3 

— a v~ 
— J Z 

0 o~. 75 
H CAPACITOR INPUT _ ~ 

— 
e F BASED ON TRANSIENT 

'— ~ ~ PEAK 
PLATE 

PLATE 
OF 

CURRENT 
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5U8 

TUNG•SOL 

TRIODE PENTODE 
MINIATURE TYPE 

.875" 

~~ 

MAX 

1.938" 
MAX 

2.188" 
MAX 

I I I I I 

GLASS BULB 

MINIATURE BUTTON 
9 PIN BASE E9-1 

OUTLINE DRAWING 
JEDEC 6-2 

COATED UNIPOT ENTIAL CATHODE 

FOR 

APPLICATION IN FM 

OR TV RECEIVERS 

ANY MOUNTING POSITION 
p G 

BOTTOM VIEW 

BASING DIAGRAM 
JEDEC 9AE 

THE SUB COMBINES TWO ELECTRICALLY INDEPENDENT SECTIONS-A TRIODE AND A PENTODE IN 

THE 9 PIN MINIATURE CONSTRUCTION. BOTH UNITS ARE CAPABLE OF GOOD PERFORMANCE AT 

THE HIGH FREQUENCIES. THE TUBE MAY BE USED AS A LOCAL OSCILLATOR-PENTODE MIXER IN 

FM OR TELEVISION RECEIVERS OR IN THE MANY COMBINED FUNCTIONS OF SUCH RECEIVERS.VN 

DIRECT INTERELECTROGE CAPACITANCES 

WITH 
S HIELDA 

PENTODE GRID 1 TO PENTODE PLATE: (PGl TO PP) MAX. --► 0.007 

PENTODE INPUT: PGl TO (H+PK+PG2+PG3+I.S.) 5.0 
PENTODE OUTPUT: PP TO (H+PK+PG2+PG3+I.S) 3.5 
PENTODE CATHODE TO HEATER: H TO (PK+PG3+I.S.) 3.OB

TRIODE GRID TO TRIODE PLATE: (TG TO TP) 1.8 
TRIODE INPUT: TG TO (TK+H+PK+PG3+I.S.) 2.8 
TRIODE OUTPUT: TP TO (TK+h+PK+PG3+I.S) 2.0 
TRIODE CATHODE TO HEATER (TK TO H) 3.OB
PENTODE GRID TO TRIODE PLATE (PG TO TP) (MAX.) 0.20 
PENTODE PLATE TO TRIODE PLATE (PP TO TP)~(MAX.) 0.02 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

WITHOUT 
SHIELD 

-~ 0.015 p` 
S.0 pf 
.2.6 pf 

3.0 pf 

1.8 pf 
2.8 pf 
-1.S pf 
3.0 pf 
0.2 pf 
0.1 pf 

AVERAGE CHARACTERISTICS 4.7 VOLT":~. 600 MA. 
HEATER WARM-UP TIME C 11 SECONDS 

HEATER SUPPLY.LIMITS: 
CURRENT OPERATION 600140 MA. 

MAXIMUM HEATER CATHODE VOLTAGE: (EACH UNIT) 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 VOLTS 
TOTAL DC AND PEAK 200 VOLTS 

 J 
TONG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION. Bl00NFl ELD. NEW JERSEY, U.S.A. NOVEMBER 1, 1962 PLATE •660J 



5U8 

r TUNo•so~ 
CONTINUED FROM PRECEDING PAGE 

--~ MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

PENTODE PLATE VOLTAGE 330 VOLTS 

TRIODE PLATE VOLTAGE 330 VCLTS 

GRID 2 SUPPLY VOLTAGE 330 VOLTS 

GRID 2 VOLTAGE SEE RATING CHART 

PENTODE PLATE DISSIPATION 3.0 WATTS 

GRID 2 DISSIPATION: ' 

FOR VOLTAGES UP TO 165 VOLTS 0.55 VlATTS 

FOR VOLTAGES BETWEEN 165 & 330 VOLTS SEE RATING CHART 

POSITIVE DC GRID 1 VOLTAGE 0 VOLTS 

POSITIVE DC TRIODE GRID VOLTAGE 0 VOLTS 

TRIODE PLATE DISSIPATION 2.5 WATTS 

PENTODE GRID 1 CIRCUIT RESISTANCE:` 

WITH CATHODE BIAS 1.0 MEGOHM 

WITH FIXED BIAS 0.5 MEGOHM 

TYPICAL OPERATING CHARACTERISTICS 

CLASS A AMPLIFIER 
1 

TRIODE PENTODE 

PLATE VOLTAGE 125 125 VOLTS 

GRID 2 VOLTAGE ---- ' 10 VOLTS 

GRID 1 VOLTAGE -1.0 -1 .0 VOLTS 

TRANSCONDUCTANCE 7500 5000 µMHOS 

PLATE CURRENT 13.5 9.5. MA. 

GRID 2 CURRENT ---- 3.5 MA. 

PLATE RESISTANCE (APPROX~) ---- 0.2 MEGOHM 

AMPLIFICATION FACTOR 40 ----

GRID 1 VOLTAGE (AP PROX.) FOR 16=20µA -9 -E VOLTS 

ZERO BIAS TRANSCONDUCTANCE 

(WITH E6=100 V; Ec2=70 V)~ ---- 5500 µMHOS 

A 

B 

EXTERNAL SHIELD 315 CONNECTED TO PIN 4. 

EXTERNAL SHIELD 315 CONNECTED TO PIN 6. 

C 

HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO 
REACH BO% OF ITS RATED VOLTAGE AFTER APPLYING 1 TIMES RATED HEATER VOLTAGE TO A CIRCUIT 
CONSISTING OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE THREE TIMES THE NOMINAL 
HEATER OPERATING RESISTANCE. 

—• INDICATES A CHANGE. 

~ INDICATES AN ADDITION. 
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5U8 

SEPARATE 

5U8 
PENTODE UNIT 

MIXER CHARACTERISTICS 
WITH 

OSCILLATOR EXCITATION 

E{ = u.7 Volts 
Eb = EC2 = 150 Volts 
Ec~ = 0 Volts 
RC1 = 270 000 Ohms 

DC 

Ib 

9c ---- 

1750 

1500 

17.5 

15.0 

= 12.5y 
c ~ 
J 2 

~ 10.0^ 
LLJ U 

1<-  ~ 
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o `. 
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5U8 

5U8 
PENTODE UNIT 

MIXER CHARACTERISTICS 
WITH 

SEPARATE OSCILLATOR EXCITATION 

Ef = 4.7 Volts 

1750 
Eb 150 Vo~its 
Eci 0 DC Supply Volts .17.5 
Ec} = 0 Volts 
Rci = 270 000 Ohms 
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S 

TENTATIVE DATA 

~  TUNo•so~ 

TWIN DIODE 

GLASS BULB 

5v3 

COATED FILAMENT 

5.0 VOLTS 3.$ AMP. 

AC OR DC 

VERTICAL MOUNTING POSITION 

N ORI ZONTAI OP ER ATIOX IS PERMITTED IF 
PINS 2 AXD 4 ARE IX A VERTICAL PLANE. 

eoTTOM vlEw 
SHORT-MEDIUM SHELL 

g PIN OCTAL 

5T 

THE 5V3 IS A FILAMENTARY, FULL-WAVE, HIGH VACUUM RECTIFIER DESIGNED FOR 
SERVICE IN THE POWER SUPPLY OF COLOR TELEVISION RECEIVERS OR OTHER 
EQUIPMENT REQUIRING HIGH CURRENT. 

RATINGS 
INTERPRETED ACCORDI.XG TO DESIGN CENTER SYSTEM 

RECTIFIER SERVICE 
R 

FILAMENT VOLTAGE 5.O VOLTS 

MAXIMUM PEAK INVERSE PLATE VOLTAGE Z 400 VOLTS 

MAXIMUM AC PLATE SUPPLY VOLTAGE (EACH PLATE) RMS 
(SEE RATING CHART #1) 5OO VOLTS 

MAXIMUM STEADY STATE PEAK PLATE CURRENT (EACH PLATE) 
(SEE RATING CHART #2) 1.2 AMP. 

MAXIMUM TRANSIENT PEAK PLATE CURRENT (EACH PLATE) 
(SEE RATING CHART #3) 5.5 AMP. 

MAXIMUM DC OUTPUT CURRENT SEE RATING CHART #i 

SFOR USE WI 7X SI XU SOI DAL SUPPLY YOL TAGES WI TXIN TXE FR EOU ENCY RANGE OF 25 TO 1000 CPS. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
FULL WAVE RECTIFIER - CAPACITOR INPUT FILTER 

FILAMENT VOI TAGE 5.O VOLTS 

FILAMENT CURRENT 3,$ AMP. 

AC PLATE SUPPLY VOLTAGE (EACH PLATE)RMSC
FILTER INPUT CAPACITOR 

EFFECTIVE PLATE SUPPLY RESISTANCE 
(EACH PLATE) 

DC OUTPUT CURRENT 

OC OUTPUT VOLTAGE AT FILTER INPUT 

CAC PLATE VOLTAGE IS MEASURED WI TR OUT LO AO. 

3OO 425 
4Q 40 

24 56 
3$O 350 

2$5 43O 

VOLTS 

{tf 

OHMS 

MA. 

VOLTS 

CONTINUED ON FOLLOWING PAGE 
f 

TUMG-SOl ELECTRIC INC. ELECTRON TUNE DIVISION Bl00NFI EL O. NEW JEfl SEY, U.S.A. AUGUST 1~ 1958 PLATE #529 



5V3 TENTATIVE DATA 

TUNc•sot 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS — coNT'D. 

FULL WAVE RECTIFIER — CHOKE INPUT FILTER 

FILAMENT VOLTAGE 5.0 ~ VOLTS 

FILAMENT CURRENT 3.H AMP. 

AC PLATE SUPPLY VOLTAGE (EACH PLATE) RMSC 50O VOLTS 

FILTER INPUT CHOKE lO HENRYS 

DC OUTPUT CURRENT 350 MA. 

DC OUTPUT VOLTAGE AT FILTER INPUT 3$5 VOLTS 

TUBE VOLTAGE DROP 

TUBE CONDUCTING 350 MA. (EACH PLATE) 47 VOLTS 

CAC PLATE VOLTAGE IS MEASURED WITHOUT LOAD. 

INDICATES AN ADDITION. 

DC
 O

UT
PU

T 
- 

M
IL

LI
AM

PE
R

ES
 

EA
CH

 P
LA

TE
 

250 

200 

150 

100 

50 

5V3 
RATING CHART I 

E 
A 

E 
C 

D 

1 

1 1 
00 100 200 300 400 500 600 

AC PLATE SUPPLY VOLTS (RMS) 
EACH PLATE (WITHOUT LOAD) 



TENTATIVE DATA 5V3 
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5V3A 

TUNc•so~ 

TWIN DIODE 

~I~-y 
MAx. 

i 

T-12 

I 
MAX. 

GLASS BULB 

4 ~~~ 6 
MAX. 

TUDE OUTLINE 
J EDEC 12-16 

COATED FILAMENT 2P NC 

5.0 VOLTS 3.0 AMP. 

VERTICAL MOUNTING POSITION 

N ORI LONTAL OPERATION IS PERMITTED IF 
PINS 2 AND 4 ARE IN A VERTICAL PLANE. 

NC 

F 

NC 

BOTTOM VIEW 

NC 

SHORT MEDIUM SHELL 
8 PIN OCTAL 
WITH BARRIER 

BASING DIAG RAN 

J EDEC 5T 

THE 5V3A IS A FILAMENTARY FULL WAVE, HIGH VACUUM RECTIFIER DESIGNED FOR 
SERVICE IN THE POWER SUPPLY OF TELEVISION RECEIVERS OR OTHER EQUIPMENT 
REQUIRING HIGH CURRENTS. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM GYG7 ENB

RECTIFIER SERVICED 

FILAMENT VOLTAGE S.0t0.5 VOLTS 

MAXIMUM PEAK INVERSE PLATE VOLTAGE 1550 VOLTS 
MAXIMUM RMS AC PLATE SUPPLY VOLTAGE (EACH PLATE) 550 VOLTS 
MAXIMUM STEADY STATE PEAK PLATE CURRENT(EA. PLATE) 1.4 AMP. 

MAXIMUM TRANSIENT PE AK~PL ATE CURRENT (EACH PLATE) ().( AMP. 

MAXIMUM DC OUTPUT CURRENT (CONDENSER INPUT) 

WITH AC PLATE SUPPLY VOLTAGE OF 470 VOLTS (RMSj 415 MA. 

MAXIMUM BULB TEMPERATURE 24O °C 

TUBE VOLTAGE DROP, TUBE CONDUCTING 350 MA (EA. PLATE) LI'Z VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

FULL WAVE RECTIFIER-CAPACITOR INPUT FILTER 

AC PLATE SUPPLY VOLTAGE (EA. PLATE)RMSD 30O 425 VOLTS 

FILTER INPUT CAPACITOR LIO 4O ~.L.f 

EFFECTIVE PLATE SUPPLY RESISTANCE (EA. PLATE) 2O 50 OHMS 

DC OUTPUT CURRENT 380 350 MA. 

OC OUTPUT VOLTAGE AT FILTER INPUT 30O 440 VOLTS 

FULL WAVE RECTIFIER-CHOKE INPUT FILTER 

AC PLATE SUPPLY VOLTAGE (EACH PLATE )~ RMSD 500 VOLTS' 

FILTER INPUT CHOKE LO HENRY 

DC OUTPUT CURRENT 350 MA. 

DC OUTPUT VOLTAGE AT FILTER INPUT 390 VOLTS 

GONTINU ED ON FOLLOWING PAGE 

T UNG-BOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U. S. A.,JANUARY 1, 1961 PLATE A606B 



5V3A 

~  TUNG•SOL  

CONTINUED FROM PRECEDING PAGE 

NOTES 

Ut51GM-NA%INUN RATINGS ARE UNITING VALUES OF OPERATING AND ENYIRONNENTAI CONDITIONS APPLICABLE 
TO A BOGEY ELECTRON OEY ICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUB LISMED DATA. AND SNOU LD 
NOT BE EXCEEDED UNDER TXE NORST PROBABLE CONDITIONS. THE DEVICE NANUFA CTURER CHOOSES TXESE 
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE OEYIC E. TAXING RESPONSIBILITT FOR THE 
EFFECTS OF LXANG ES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CXARACT ERISTICS. TXE 
EQUIPMENT MANUFACTURER SXOULD DESIGN 50 THAT INITIALLY AND TMROUG NOUT LIFE NO OES IGN-YA%INUN 
YA LUE FOR THE INTENDED SERVICE IS E%CEEOED MITN A BOGET DEVICE UNDER THE MORST PROBABLE 
OPERATING CONDITIONS WITH RESPECT TO SUPPLY-VOLTAGE YARI ATIOM. EOUI PMENT COMPONENT VARIATION. 
EQUIPMENT CONTROL ADJUSTMENT. LOAD YARIATI ON. SIGNAL VARIATION. ANO ENVIRONMENTAL CONDITIONS. 

C FOR USE WITH SINU SOIOAL SUPPLY VOLTAGES WITHIN THE FREQUENCY RANGE OF 25 TO 1000 CYCLES. 

UAC PLATE VOLTAGE IS MEASUR EO WI TNO UT LOAD. 

EFI LAM ENT CURRENT AT S•0 VOLTS. 



a3~~ 5 v4 G 
TONG-SOL 

PLATE 
699-2 

F EB. 15 
1940 

NEOIVY 4 PIN BASE 

83v 

4L 

BOTTOM VIEW 

FULL HAVE 

HIGH VACUUM RECTIFIER 

UN 1 POTENT I AL CATFIODE 

HEATER 

5.0 VOLTS 2.0 AMPERES 

AC 

GLASS BULB 

I Illl I 
I,• 

rAx 

MEDIUM 5 PIN OCTAL RASE 

5V4G 

G-SL 

BOTTOM VIEW 

THE TUNG-SOL 5V4G AND 83V ARE POWER RECTIFIERS WITH LOW INTERNAL VOLTAGE 

DROPS. THEY ARE DESIGNED FOR SERVICE IN AC OPERATED RECEIVERS THAT RE-

QUIRE HIGH CURRENTS. THEIR RATINGS AND ELECTRICAL CHARACTERISTICS ARE 

IDENTICAL. 

RATINGS 

MAXIMUM PEAK INVERSE VOLTAGE 

MAXIMUM STEADY—STATE PEAK PLATE CURRENT PER PLATE 

OPERATING CONDITIONS AND CHARACTERISTICS 

1400 voLrs 

525 MA. 

FULL WAVE RECTIFIER WITH.CONDENSER INPUT TO FILTER 

AC PLATE VOLTAGE PER PLATE (RMS~""X• 375 VOLTS 

DC OUTPUT CURRENTN"%' 175 MA. 

TOTAL EFFECTIVE PLATE SUPPLY IMPEDANCE PER PLATE NINA 65 OHMS 

FULL WAVE RECTIFIER WITH CHOKE INPUT TO FILTER 

AC PLATE VOLTAGE PER PLATE ~RMS~ N"x• 50O VOLTS 

DC OUTPUT CURRENT N" x • 175 MA. 

VALUE OF INPUT CHOKE NINA 4.O HENRYS 

T 118E VOLTAGE DROP 23 VOLTS 

AT Z75 MA. PER PLATE 
A 
MMEM FILTER COMDEX SERS LARGER TN AM 40 µFDS ARE USED. IT NA7 RE NEDE SS APT TO ADD AOOITIONAL 

PLATE SUPPLT IMPEDANCE. 

f0A ^INTE NA RET AT ION OF R-kTINGS^1 REFER TO FROXT OF BOOK. 

CONT INUEO NExT PAGE 

C OPVRIG HT 1940 BY TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION rv EWARK. NEw DENSE Y. U a. 
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MAX. 

TENTATIVE DATA 

I ts 

.~ 

24 
MAX. 

3~ 
MAX 

9" 
132 ` 

MAX. 

GLASS BULB 
THE SV6GT IS A BEAM POWER AMPLIFIER DESIGNED FOR SERVICE IN THE OUTPUT 
STAGE OF 600 MA. SERIES HEATER OPERATED TV RECEIVERS. IT HAS HIGH POWER 
SENSITIVITY AND HIGH POWER OUTPUT WITH COMPARATIVELY LOW SUPPLY VOLTAGE. 
THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER 
VOLTAGE SURGES DURING THE WARM—UP CYCLE ARE MINIMIZED PROVIDED IT IS 
USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. WITH THE EXCEPTION 
OF HEATER RATINGS, ITS CHARACTERISTICS ARE IDENTICAL TO THE 6v6GT. 

DIRECT INTERELECTRODE CAPACITANCES 

5V6GT 

TUN6•SOL  ~ 

BEAN PENTODE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

4.7 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

GRID TO PLATE: (G1 TO P) 

INPUT: G1 TO (H}K}G2}63) 

OUTPUT: P TO (H}K}GZ}G~) 

RATINGS 
INTERPR ETEO ACCORDING TO DESIGN CENTER YAL UES 

BOTTOM 41EW 
INTERMEDIATE SHELL 

7 PIN OCTAL 
70 

0.7 uµf 
9.0 µ!1f 

7.5 wl?f 

HEATER VOLTAGE 4.7 VOLTS 

MAXIMUM HEATER—CATHODE VOLTAGE: 
HEATER POSITIVE WITH RESPECT TO CATHODE: 

IOO VOLTS OC 
TOTAL DC AND PEAK ZOO VOLTS 

HEATER NEGATIVE WITH RESPECT' TC CATHODE: 
TOTAL DC AND PEAK ZOO VOLTS 

HIAXIMUM ELATE VOLTAGE 315 VOLTS 

MAXIMUM GRID #2 VOLTAGE 285 VOLTS 

NIA%IMUM PLATE DISSIPATION 12 WATTS 

MA%IMUM GRID #2 DISSIPATION 2 WATTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE: 
F IXED 91AS OPERATIGN 
CATHGDE BIAS OPERATION 

O.1 MEGOHM 

O.5 ME GOHM 

VERTICAL DEFLECTION AMPLIFIER — TRIODE CONNECTIONA B

HEATER VOLTAGE 4.7 VOLTS 

MAXIMUM DC PLATE VOLTAGE 315 VOLTS 

MA%IMUM PEAK PCSITIVE VOLTAGE (ABSOLUTE MAXIMUM) 1200 VOLTS 

MAXIMUM PLATE DISSIPA710NC 9 WATTS 

MAXIMUM PEAK NEGATIVE GRID VOLTAGE 250 VOLTS 

MAXIMUM AVERAGE CATHODE CURRENT j5 MA. 

MAXIMUM PEAK CATHODE CURRENT lO5 ~+IA. 

MAX Rd'JM GRID CIRCUIT RESISTANCE (CATHODE BIAS) 2.2 MEGOHMS 
HEATER WARM—UP TIME (APPROX.)' 11.0 SECONDS 

A ALL VAI UES ARE EVALUATED, ON DESIGN CENTER SYSTEM EXCEPT WN ERE ABSOLUTE MAXIMUM IS STATED. 

BFOR OPERATION IN A 525-LINE, j0-FRANE SYSTEM AS DESCRIBED IN "STANDARDS OF G000 ENGINEERING 

PRACTICE FOR TEIEVI SION BROADCASTING STATIONSI FE OE RAL COMMUNICATIONS COMMISSION". TXE DUTY 

CYCLE OF TXE VOLTAGE PULSE NOT TO EXCEED 154 OF A SCANNINu CYCLE. 

CIN STAGES OPERATING WITH GRID-L EPN BIAS, AN ADEQUATE CATHODE BIAS RESISTOR OR OTHER SVITABIE 

MEANS IS RE ODIRED TO PROTECT THE TUBE IN THE ABSENCE OF EXCITATION. 

{ HEATER WARM-UP TIME IS DEFINED A$ TMC TIME REOUI REO FOR THE VOLTAGE ACROSS THE NEATER TO RE ACN 

80f OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED NE AT Efl VOLTAGE TO A CIRCUIT CONSISTING 

OF TXE TUBE HEATER IN SERIES WITH A RESISTANCE OF VAI UE 3 TIMES THE NOMINAL HEATER OPERATING 

R ESI ST 0.NC E. 

CONTINUED ON FOLLOWING PAGE 

TUNG-BOL ELECTRIC INC. ELE CTPON TUBE DIVISION BLOOMFI EI D, NEW JERSEY, U. S. A, OCTOBER 1, 1954 PLATE N40j0 



5V6GT TENTATIVE DATA 

TUNB•SOL  ~ 

CO NTIML'ED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER - SINGLE TUBE 

HEATER VCLTA GE 4.7 4.7 4.7 VOLTS 

HEATER CURRENT O.6 O.6 O.6 AMP. 

PLATE VOLTAGE 16O 25O 315 VOLTS 
GRID #2 VOLTAGE 16O 25O 2'25 VOI TS 

GRID #i VOLTAGE -6.5 - 12.5 - 13.0 VOLTS 

PEAK AF GRID #1 VOLTAGE 6.5 12.5 13.0 VOLTS 

ZERO-SIGNAL PLATE CURRENT 29 4'S 34 MA. 

MAXIMUM- SIGNAL PLATE CURRENT jO 47 35 MA. 

ZERO- SIGNAL GRID #2 CURRENT 3 4.5 2.2 MA. 

MAX LMUM-SIGNAL GRID #2 CU.R RENT 4 7 6 MA. 

PLATE RESISTANCE (APPROX.) SO OOO 5O OOO BO OOO OHMS 

T RANSCONDUCTANCE 3 7OO 4 LOO 3 750 µMHOS 
L OAO RESISTANCE 5 500 5 OOO 8 500 OHMS 
MAXIMUM-SIGNAL POWER OU 7PUT '2 4.5 5.5 WATTS 

TOTAL HARMONIC DISTORTION (APPROX.) B 6 12 PERCENT 

CLASS Al AMPLIFIER - PUSH-PULL 
U NI ESS OTHERWISE SPECIFIED, VALUES ARE FOR TMO TORE S. 

HEATER VOLTAGE 4.7 4.7 VOLTS 

HEATER CURRENT O.6 O.6 AMP. 

PLATE VOLTAGE 25U 265 .VOLTS 

GRID #2 VOLTAGE 25O 265 VOLTS 

GRID #i VOLTAGE —15 —19 VOLTS 

PEAK AF GRID #i TO GRID #i VOLTAGE 3O 3H VOLTS 

ZERO-SIGNAL PLATE CURRENT 7O 7O MA. 

MAXIMUM-SIGNAL PLATE CURRENT 79 92 MA. 

ZERO-SIGNAL GRID #2 CURRENT 5 4 MA. 

MAXIMUM-SIGNAL GRID #2 CURRENT 13 13.5 MA. 

PLATE-TO-PLATE LOAD RESISTANGE LO OOO S OOO OHMS 

MAXIMUM-S16NAL POWER OUTPUT IO 14 WATTS 

TOTAL HARMONIC DISTORTION 5 3.5 PERCENT 

CLASS Al AMPLIFIER - TRIOOE CONNECTION 

HEATER VOLTAGE 4.7 VOLTS 

HEATER CURRENT o..6 AMP. 

PLATE VOLTAGE 25O VOLTS 

GRID VOLTAGE -12.5 VOLTS 

PLATE CURRENT 49.5 MA. 

TRANSGONDUCTANCE 5 OOO ).LMHOS 

AMPLIFICATION FACTOR 9.6 
PLATE RESISTANCE (APpROX.) 1 960 OHMS 
GRID VOLTAGE FOR I L, = O.5 MA. (APPROX.) —36 VOLTS V 

PLATE {40j1 OCTOBER 1. 1954 TI1NG-SOL EL ECTR:C INC. ELECTRON TUBE DIVISION BL OOMFIEL D, NEw JERSEY, U. S. 4. 
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5X8 

CLASS BULB 
MINIATURE BUTTON 

9 PIN BASE E9-1 
OUTLINE DRAWING 

JEDEC 6-2 

TUNO.80L 

TRIODE PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

FOR USE AS A COMBINED 

OSCILLATOR AND MIXER 

IN AM-FM RECEIVERS 

ANY MOUNTING POSITION 

BOTTOM VIEW 
BASING DIAGRAM 

JEDEC 9AK 

THE 5X8 IS A MULTI-UNIT TUBE USING THE 9 PIN MINIATURE CONSTRUCTION. IT CONTAINS A 

MEDIUM-MU TRIODE AND A SHARP CUTOFF PENTODE IN ONE ENVELOPE. IT IS DESIGNED PRI-
MARILY FOR USE AS A COMBINED OSCILLATOR AND MIXER TUBE IN 600 MA. SERIES HEATER OP-
ERATED TELEVISION RECEIVERS UTILIZING AN INTERMEDIATE FREQUENCY IN THE ORDER OF 

40 MC/S. IT IS ESPECIALLY USEFUL IN AM/FM RECEIVERS. THERMAL CHARACTERISTICS OF THE 

HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM-UP CYCLE 

ARE MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 

PENTODE GRID 1 TO PENTODE PLATE: 
PGl TO PP MAX. 

PENTODE INPUT: PGl TO (H+K+pG2+pG3) 
PENTODE OUTPUT: PP TO (H+K+PG2+PG3) 

WITH A 
SHIELD 

0.06 
4.8 
1 .6 

WITHOUT 
SHIELD 

0.09 
4.6 
0.9 

pf 
pf 
pf 

CATHODE TO HEATER: K TO H 6.OB 6.0 pf 

TRIODE GRID TO TRIODE PLATE: TG TO TP 1.5 1.5 pf 
TRIODE INPUT: TG TO (H+K) 2.4 2.0 pf 
TRIODE OUTPUT: TP TO (H+K) 1 .0 0.5 pf 

PENTODE GRID 1 TO TR'ODE PLATE 
PGl TO TP MAX. 0.04 0.05 pf 

PENTODE PLATE TO TRIODE PLATE PP TO TP MAX. 0.008 0.05 pf 

A EXT ERNAL SHIELD 315 CONNECTED TO PIN b. 

B EXTE RNAL SHIELD 315 CONNECTED TO PIN 9. 

CONTINUED ON FOLLOWING PAGE 

l 
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5X8 

TUNG•SGL 

CONTINUED FROM PRECEDING PAGE 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MA%IMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 
HEATER WARM-UP TIMEC

4.7 VOLTS 600 MA. 

11 SECONDS 

HEATER SUPPLY LIMITS: 
CURRENT OPERATION 600±40 MA. 

MAXIMUM HEATER-CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 VOLTS 
TOTAL DC AND PEAK 200 VOLTS 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-139 

PENTODE PLATE VOLTAGE 275 VOLTS 
TRIODE PLATE VOLTAGE 275 VOLTS 
GRID 2 SUPPLY VOLTAGE 275 VOLTS 
GRID 2 VOLTAGE SEE RATING CHART 
PENTODE PLATE DISSIPATION 2.3 WATTS 
GRID 2 DISSIPATION •SEE RATING CHART 0.45 WATT 
POSITIVE DC GRID 1 VOLTAGE 0 VOLTS 
POSITIVE DC TRIODE GRID VOLTAGE 0 VOLTS 
TRIODE PLATE DISSIPATION 1.7 WATTS 

TYPICAL OPERATING CHARACTERISTICS 

CLA55 At AMPLIFIER 

TRIODE PENTODE 

PLATE VOLTAGE 125 125 VOLTS 
GRID 3 VOLTAGE CONNECTED TO PIN 6 AT SOCKET 
GRID 2 VOLTAGE 125 VOLTS 
GRID 1 VOLTAGE -1.0 -1 .0 VOLTS 
GRID 2 CURRENT 2.2 MA. 
PLATE CURRENT 12.0 9.0 MA. 
TRANSCONDUCTANCE 6500 5500 pMHOS 
AMPLIFICATION (ACTOR 40 
PLATE RESISTANCE (APP ROX.) 6000 300,000 OHMS 
GRID 1 VOLTAGE (APPROX.) FOR Ib=20 µA. -7 -6.5 VOLTS 
ZERO BIAS TRANSCON DUCTANCE 

( WITH E6=100 V., Ec2=70 V) 5700 NMHOS 

C 

HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE NEATER TO 

REACH 80R OF ITS RATED VOLTAGE AFTER APPLYING ~ TIMES RATED HEATER VOLTAGE TO A CIRCUIT 

CONSISTING OF THE TUBE HEATER IN SEREIS WITH A RESISTANCE OF VALUE 3 TIMES 7HE NOMINAL 

HEATER OPERATING RESISTANCE. 
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RATING CURVE 

25 50 75 100 

GRID #2 VOLTAGE EXPRESSED AS PERCENT 
OF MAX. GRID #2 SUPPLY VOLTAGE RATING 
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5Y3GA 

TUNO•fOt 

TWIN DIODE 

rl s~ 
MAX. 

I~I I~ 

IMAX 

GLASS BULB 

COATED FILAMENT 

5.0 VOLTS 2.0 AMP. 

AC OR DC 

VERTICAL MOUNTING POSITION 
48 
MAX. MOR120NTAL OPERATION PE0.NI TTEO IF PINS 1 

ANO 4 ARE IN A VERTI LAI PI ANE. 

BOTTOM VIEW 
SHORT MEDIUM SHELL 

5 PIN OCTAL 

5T 

THE 5Y3GA IS A FILAMENTARY, FULL WAVE, GENERAL PURPOSE RECTIFIER EM—
PLOYING A T-12 ENVELOPE. ELECTRICALLY, IT IS IDENTICAL TO THE TYPE 5Y3G. 
EXCEPT FOR BASING, IT IS IDENTICAL TO THE TYPE 5Y4GA. 

RATINGS 
INTERP RI TED ACCORDING TD DESIGN CENTER SYSTEM 

FILAMENT VCLTAGE 

MAXIMUM PEAK INVERSE PLATE VOLTAGE 

MAXIMUM AC PLATE SUPPLY VO LTA6E EACH PLATE 

MAXIMUM STEADY STATE PEAK PLATE CURRENT EACH PLATE 

MAXIMUM TRANSIENT PEAK PLATE CURRENT EACH PLATE 

MAXIMUM STEADY STATE DC OUTPUT CURRENT EACH PLATE 

TUBE VOLTAGE DROP (MEASURED WITH TUBE CONDUCTING 

125 MA. EACH PLATE) 

5.O VOLTS 

1400 vetrs 
SEE RATING LXA0.T 

4OO MA. 

2.2 AMPERES 

SEE RATING CX ART 

60 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

FULL WAVE RECTIFIER SERVICE 

CAPACITOR 
INPUT 

FILAMENT VOLTAGE 

FILAMENT CURRENT 

AC PLATE SUPPLY VOLTAGE EACH PLATE (RMS) 

INPUT CAP ACITUR 

INPUT CHOKE 

EFFECTIVE PLATE SUPPLY IMPEDANCE EACH PLATE 

DC OUTPUT CURRENT 

OC OUTPUT VOLT AI;E 

CHOKE 
INPUT 

VOLTS 

5.0 5.0 voLTs 
2.0 2.0 AMPER6S 

350 500 voLTs 
10 µf 

10 HENRYS 

5O OMMS 

125 125 MA. 
350 390 voLTs 

YU NG-SOL ~ELECTRIL IXC. ELECTRON TUBE DIVISION NL OONFI EL D. NEw UEPSEY. U.S.A. SEP TENSER 1, 1955 PLATE AN 44) 



5Y3GA 

100 

s 
75 

w d 
. 62.5 
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z 
w 
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U 

50 

42 

25 

I l
5Y3GA 

RATING CHART 

CHOKE 

r

I 

INPUT 
ONLY 

i

  CAPACITOR OR 
 ~I~~I~~ 

CHOKE INPUT 

I

I
-F 
1 

I f 
0 
0 

i I 
71 100 200 300 350 400 500 

RMS SUPPLY VOLTS (PER PLATE) 

v 



C5Y4G,80) 5Y3GT 

TUNG•SOt 

DOUBLE DIODE 

I ~I  J 
MAx I 

T-9 2~3
16 

MAx. 38 
MAX. 

MAX. 

GLASS BULB 

COATED FILAMENT 

5.0 VOLTS 2.0 AMP. 

AC OR DC 

VERTICAL MOUNTING POSITION 

5Y3GT - HORIZON TAL OPERATION PERMITTED ~--
IF PIMSf2 ANO f4 AREIN A VER-
TICAL PL.IXE. 

BOTTOM VIEW 
INTERMEDIATE SHELL 

5 PIN OCTAL 

ST 

THE 5Y3GT IS DESIGNED FOR USE AS A POWER RECTIFIER IN AC 
OPERATED RECEIVERS. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

FILAMENT 'v OLTAGE 5.O VOLTS 

MAXIMUM PEAK INVERSE VOLTAGE Z 4OO VOLTS 

MAXIMUM AC PLATE SUPPLY VOLTAGE EACH PLATE (RMS) SEE CHART fi 
MAXIMUM STEADY STATE PEAK PLATE CURRENT EACH PLATE A 4~ MA. 

MAXIMUM TRANSIENT PEAK PLATE CURRENT EACH PLATE B ~.5 AMP. 

TUBE VOLTAGE DROP (MEASURED WITH TUBE CONDUCTING 
125 MA. EACH PLATE) 5O VOLTS 

MAXIMUM STEADY STATE DC OUTPUT CURRENT EACH PLATE SEE CHART fl 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
FULL-WAVE RECTIFIER 

INPUT TO FILTER 
CAPACITOR CHOKE 

FILAMENT VOLTAGE 5.O 5.O VOLTS 

FILAMENT CURRENT 2.O Z.O AMP. 

AC PLATE SUPPLY VOLTAGE EACH PLATE (RMS) 350 5OO VOLTS 

INPUT CAPACITOR 2O u,f 
INPUT CHOKE LO HENRIES 

EFFECTIVE PLATE SUPPLY IMPEDANCE EACH PLATE 5O -- OHMS 

DC OUTPUT CURRENT 125 ZG5 MA. 

DC OUTPUT VOLTAGE AT FILTER INPUT 36J 3HO VOLTS 

AC PLATE SUPPLY VOLTAGE IS MEASURED WITHOUT LOAD. 

A SEE CM ART f2 

BSEE CHART fj 

S ZXIL AR TfPB RBP8R 8XC 8: 8lectrically similar to SPUG and 80. 

- i IXDI CAT ES A CX AN GE. 

 J 

T UNG-SDL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI ELD, NEw JERSEY, U.S.A. DECEMBER 1, 1959 PLATE N5692 



5Y3GT C5Y4G, 80) 

5Y3GT 
- RATING CHART I 
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~ MAXIMUM OPERATING VALUES WITH 
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5Y3GT 
RATING CHART I I 
CAPACITOR INPUT 

BASED ON STEADY-STATE PEAK 
PLATE CURRENT EACH PLATE 

OF 440 MILLIAMPERES 

ARE 
PERMISSIBL 

A OF 
E OPERATION 

0 
03 0 35 0 4 05 O6 07 08 09 1 0 

RECTIFICATION EFFICIENCY 
DC OUTPUT VOLTAGE AT FILTER INPUT 

PEAK AC INPUT VOLTAGE EACH PLATE (WITHOUT LOAD] 



C5Y4G, ao) 5Y3GT 
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5Y3GT 
RATING CHART I I I 
CAPACITOR INPUT 

Based On Trans'ent 
Peak Plate Current 
Each Plate of 2 5 
Amperes. 

00 
100 200 262 300 400 500 600 

AC PLATE SUPPLY VOLTS (RMS) EACH PLATE (WITHOUT LOAD) 

TUN G-SOL EL ELTPIC INC. ELECTRON TUBE DIVISION BL OOMFIEL D, NEW JERSEY. U.S.A. JANUARY 1, 1956 PLATE Y4550 





cSuaG,SxaG>5Z3 

TONG-SOL 

P IATE 
691-2 

s' 
5 61
4A%. 

16 
MA% 

YA% 

5U4G — YEDIVY 5 PIN OCTAL BASE 

5%4G — MEDIUM 8 PIM OCTAL BASE 

Y 11. 

G-STa 
BOTTOM VIEW 

5U4G 

FULL MAYE 

H18H VACUUM RECTIFIER 

COATED FILAMENT 

5.0 VOLTS 3.0 AMPERES 

AC 

GLASS BULB 

G-SQ 
BOTTOM VIEW 

5X4G 

5Zj — YEDIUY 4 PIN BASE 

4C 
BOTTOM VIEW 

5Z 3 

THE TUNCz-SOL 5U4G, 5X4G AND 5Z3 ARE DESIGNED FOR SERVICE AS POWER REC-
TIFIERS IN AC OPERATED RECEIVERS WHICH REQUIRE HIGH CURRENTS. THEIR 
RATINGS AND ELECTRICAL CHARACTERISTICS ARE IDENTICAL. 

RATINGS 

MAXIMUM PEAK INVERSE VOLTAGE 

MAXIMUM STEADY—STATE PEAK PLATE CURRENT PER PLATE 

OPERATING CONDITIONS AND CHARACTERISTICS 

1550 VOLTS 

675 MA. 

FULL WAVE RECTIFIER WITH CONDENSER INPUT TO FILTER 

AC PLATE VOLTAGE PER PLATE ~RMS~YA z. 45O VOLTS 

DC OUTPUT CURRENTYAz. P25 MA. 

TOTAL EFFECTIVE PLATE SUPPLY IMPEDANCE PER PLATE 
YIN.A 75 OHMS 

FULL WAVE RECTIFIER WITH CHOKE INPUT TO FILTER 

AC PLATE VOLTAGE PER PLATE (RMS~ YAA' 550 VOLTS 
DC OUTPUT CURRE NT YA%' ZZ5 MA. 

VALUE OF INPUT CHOKE 
YIN' 

3 HENRYS 

TUBE VOLTAGE DROP 56 VOLTS 

AT '2'25 MA. PER PLATE 

A MYEN FILTER CONDENSERS LARGER TR AN 40 ,uf ds ARE USED, IT MAT BE NECESSART TO ADD ADDITIONAL 

PI ATE SUPPLT IYP EDANCE. 

~ONTINU EO MEAT PAGE 
J AM. 29 
1940 

C OPY RIG NT 1Y40 BY TONG-S OL LAMP WORKS INC. RADIO TUBE DIVISION NEWAR K. NEW JERSEY. U. S. A. 
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5U4G, 5X4G, 5Z3 
Ef = 5.0 Volts AC 
ONE PLATE ONLY 

0~ 
10 20 30 40 50 60 70 

DC PLATE VOLTS 

600 

500 

N 
r 
0 400 

r 
a 

~ 300 

0 

200 

100 

~~ 

~~~~~~~\~ f• ~~~~ 

Illiilllliinpi::; S fR P 

5U4G, 5X4G, 5Z3 
Et =5.0 Volts AC 

FULL WAVE RECTIFIER 

~~~~~~~~~~~~~~~~~~~~P Cgr£ ~~~~~~~ n~.~:::t::::n::~~::~..::n: 
,`  nput =500 V. RMS PER PLATE ~\_~ 

iiiiiiiiii. ~:_:~=:e~:::::::: 
~~~~~~~~~~~~~ 300 ~~~~~~~~~~~~~~ 

~~C=Z~~~~ 300 ~~~~~~~~~~~~~~~~~ 

Condenser Input, C = 4 µf  

— Choke Input, L = 20 h 

PLATE 
694-1 

50 100 150 200 250 

DC LOAD IN NILLIANPERES 

COPY RIG NT IB40 BY TUN G-S OL LA MP WORK9 IN C. RADIO TUBE DIVISION NEWAR K. NEW JERSE V. U. S. A. 



6A84 

TUN6•SOL 

TRIODE 

.750 
MINIATURE TYPE 

MAX 
COATED UNIPOTENTIAL CATHODE 

1.875 
MAX 

2.125~~ 
MAX 

~~~~~  1 
GLASS BULB 

MINIATURE BUTTON 

7 PIN BASE E7-1 

OUTLINE DRAWING 
J EDEC 5-2 

HEATER 

6.3 VOLTs 150 MA• 

AC OR DC 

ANY MOUNTING POSITION 
IT IS RECOMMENDED TM AT PIN i2 
BE GROUNDED. 

BOTTOM VIEW 

BASING DIAGRAM 

J EDEC 5CE 

THE 6A64 IS A TRIODE USING THE MINIATURE CONSTRUCTION. ITS LOW 
CAPACITANCE AND HIGH RATIO OF PLATE CURRENT TO TRANSCONDUCTANCE 
ADAPT IT TO USE AS A HIGH FREQUENCY OSCILLATOR AND MIXER AT FREQUENCIES 
BELOW APPROXIMATELY 300 MC OR AS A GROUNDED GRID RADIO FREQUENCY 
AMPLIFIER. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE: (G 

INPUT; G TO (H}K) 
OUTPUT; P TO (H}K), 

HEATER TO CATHODE: 

GROUNDED GRID 
PLATE TO CATHODE: 

INPUT; K TO (H}G) 

OUTPUT: P TO (H}G) 

V ITN 
SHIELD 1316 

VITNOUT 
SNIfiLO 

TO P) 1.5 1.5 

2.2 2.2 
1.4 0.5 

(H}K) 2.9 2.9 

(P TO K) 0.2 0.24 
5.2 5 
2.6 1.7 

p f

pf 
pf 

pf 

pf 

pf 

pf 

RATINGS 
I NT ERP P.ET ED ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE 6.3 VOLTS 

MAXIMUM HEATER—CATHODE VOLTAGE 9O VOLTS 
MAXIMUM PLATE VOLTAGE 3OO VOLTS 
MAXIMUM NEGATIVE DC GRID VOLTAGE —5O VOLTS 
MAXIMUM PLATE DISSIPATION 2.5 WATTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 6.3 6.3 VOLTS 

HEATER CURRENT LSO 15O MA. 

PLATE VOLTAGE LOO 25O VOLTS 

CATHODE RESISTOR 27O ZOO OHMS 

PLATE CURRENT 3.7 LO MA. 

PLATE RESISTANCE L5 OOO lO 90O OHMS 

TRANSCONDUCTANCE 4 OOO 5 500 µMHOS 
AMPLIFICATION FACTOR 6O 6C 
GRID VOLTAGE (A PPROX.) FOR Ib = 10 I1A. —5 —12 VOLTS 

SINILAR AIPB RBPBRBBCB: So,Rewhat si+Ni lar to each unit of tyye 12Af9. 

—►INDICATES A CHANGE. 

J 

T UNG-GOL ELECTRIC INC., ELECTRON TUBE DIVISION BLOOM FI ELD, NEW JERS E7r U.S.A.. JANUARY 1, 1962 PLATE 7!6354 



6AB4 

6AB4 
s 6.3 volts 
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6AB4 

Ef ~ 6.3 Volts 
Eb ~ 250 Volts 
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6AC7/ 1852 

TONG-SOL 

PENTODE 

PLATE 
1867 

SE PT, 2 
a 9x7 

MAX 

1' 
2~ ~, 

MAX 'L

MAX. 

I~~ 
MA% 

METAL SHELL 

COATED UNIPOTENTIAL CATHODE 

HE.' ~ER 

0.3 VOLTS 450 MA. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEN 
SMALL WAFER 
g—PIN OCTAL 

THE 6AC7/1852 INCORPORATES FEATURES MAKING IT SUITABLE FOR HIGH GAIN AM-
PLIFIER CIRCUITS. IT HAS A HIGH RATIO OF TRANSCONDUCTANCE TO PLATE CUR-
RENT, MAINTAINING REASONABLE LOW CAPACITANCE AND CLOSE ELECTRODE SPACING. 

DIRECT INTERELECTRODE CAPACITANCES 
wITN SxE LL CON NE CiEO TO CAiH00E 

GRID TO PLATE: (G1 TO P) MAX. 0.015 

INPUT: G1 TO (H } K } G2 } G~ } S) IL 
OUTPUT: P TO (H } K } Gq } G3 } S) S 

µµf 
µµf 
µµf 

RATINGS 
INTERPRETED ACCORDING TO RMA STANDARD MR-210 

HEATER VOLTAGE E). j~ VOLTS 

MAXIMUM HEATER--CATHODE VOLTAGE JO VOLTS 

MAXIMUM PLATE VOLTAGE jOO VOLTS 

MAXIMUM GRID i'2 VOLTAGE 15O VOLTS 

MAXIMUM GRID ill SUPPLY VOLTAGE 3OO VOLTS 

MAXIMUM PLATE DISSIPATION 3,01 WATTS 

MAXIMUM SCREEN DISSIPATION O.jB WATT 

C ONTINUEO OX FOLL Ow IxG PAGE 

~► INDICATE:. A CIIA NuE OR ADDITION 

C nPYRIG HT 1 947 BY TUNG-BOL ELECTRIC INC ELECTRON TUBE DIVISION NEWARK. NEW JER SE V. U 5 A. 



6AC7/ 1852 
TONG-SOL 

C ONTINVED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al  AINpL I F I ER 

NEATER VOLTAGE 
HEATER CURRENT 
PLATE VOLTAGE 

GRID /} vOLTAGEC

GRID M2 SUPPLY VOLTA GED

GRID N2 SERIES RESISTOR 

CATHODE—R IAS RESISTOR (MIN.)E

P IA TE RESISTANCE (APPROX.) 
TRANSCONDUCTANCE 

PLATE CURRENT 

GRID N2 CURRENT 

CONDITION lA CONDITION 2D

6.3 6.3 VOLTS 

450 450 MA. 

300 300 VOLTS 

0 0 VOLTS 

150 300 VOLTS 

_— 60 000 OHMS 

100 160 O MMS 

1.0 1.0 ME GOHM 

9 000 9 000 µMHos 
10 10 MA. 

1.5 1.5 MA. 

AC ONO ITIOR 1 RITM FI%ED $CREEP SUPPLT GI YES A SXARf CUT-OFF CN AR AC TER ISTI C. 

BCONDITION 2 YITX SERIES SCREEN RESISTOR GIVE$ AN EXTE NOED CUT-OfF CM AR AC TFRISTIC FOR APPLICA-
TION$ YME RE GAIN IS CONTROL LED e1 VARIATION OF GRID BIAS. 

CTO YINIYIIE FEEDR ACY THE SUPPRESSOR SM OV LD 0E CONNECTED DIRECTLT TO GROUND IF USED IY FF AND 
IF STAGES. 

DSCREER SUPPLT VOLTAGES IR E%LESS OF 150 VOLTS REQUIRE THE USE OF A SFRIE S-DR OPPIFG RESISTOR 
TO LIMIT THE YOL TI GE AT TXE SCREEN TO 150 YOL TS RNER THE PI RTF CURRENT IS AT ITS FORMAL VALUE 

OF 10 MILLIAMPERES. 

E CATH ODE BIAS RE 51ST OR Sn OU LO RF ADJUSTED TO GIVE A PLAiE CUR RE XT OF 30 MILLIAMPERES. TnE DC 

RESISTANCE IN TXE GRID CIRCUIT SHOULD MOT EXCEED 0.25 YE GORY RnEN THE SCREEN VOLTAGE I$ OB-

TAINED FROM A FIkED SOURCE. NMEN A SERIES SCREEN RESISTOR IS USED NITM FULL CATn ODE RI AS S TXE 

DC RESISTANCE IN THE GRID CIRCUIT YAT BE A$ nI GX AE 0.5 YE GON Y. 

~ INDICATES A CR ARGE OR ADDITION.  J 
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6AC7 
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6AC7 

Et = 6.3 Volts 
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15 000 E~~ = 0 Volts 

SCREEN SERIES SCREEN O 
CURVE SUPPLY VOLTS RESISTOR—OHMS = 

Z 

 1 150 ~ 
~ o~c 

_ 
~ 000 ~ 2 100 —_ , 0 

3 50 i e 
4 300 60 000 —'~ ~ 

0 0 0 

CO
ND

UC
TA

NC
E 

4 ~, ~' 
i 

1 t 3 

' 

~~ 

_ 
II-10.0 -7.5 -5.0 -2..5 b O 

CONTROL GRID VOLTS 
PI ATE 
le 7o 

SE P T, p 
19v7 

COPYRIGHT 1947 BY TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION NEWARK. NEW JERSEY U 5 A. 



TENTATIVE DATA 6AF3 

i 
3 

i 

~~U~ 
~„ 

_ s 
MAX. 

GLASS BULB 
SKIRTED MINIATURE 

TUNG•sOL 

DIODE 

MINIATURE TYPE 

UNIPOTENTIAL CATHODE 

HEATER 

6.3f1O% VOLTS 1.2 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL- 6UTTON 
9 i I N NOVAL 

9C0 

THE 6AF3 IS A SINGLE INDIRECTLY-HEATED DIODE INTENDED FOR USE IN HOR-
IZONTAL FREQUENCY DAMPER SERVICE TELEVISION RECEIVERS. IT IS DESIGNED TO 
WITHSTAND HIGH VOLTAGE PULSES OF LINE FREQUENCY BETWEEN CATHODE AND BOTH 
HEATER AND PLATE ELEMENTS SUCH AS NORMALLY ENCOUNTERED IN "DIRECT DRIVE" 
CIRCUITS. 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 

HEATER TO CATHODE H TO K 

CATHODE TO PLATE AND HEATER K TO (P +hi) 

PLATE TO CATHODE AND HEATER P TO (K 'H H) 

2.8 
9.0 
6.O 

µ}ef 
µµf 
µµf 

RATINGS A 
INTERPRETED ACCORDING TO DESIGN-MAXIMUM SYBT EM BC 

HEATER VOLTAGE 6 ' 3±10% VOLTS 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DC lOOO VOLTS 

TOTAL DC AND PEAK 4500 VOLTS 

NEATER POSITIVE WITH RESPECT TO CATHODE 

DC ZOO VOLTS 

TOTAL DC AND PEAK 3OO VOLTS 

MAXNMUM PEAK INVERSE PLATE VOLTAGE 4500 VOLTS 

MAXIMUM DC PLATE CURRENT 185 MA. 

MAXIMUM STEADY STATE PAEK PLAT€ CURRENT 75O MA. 

MAXIMUM PLATE DISSIPATION 6,O WATTS 

MAXI-MUM SULK TEMPE RA TUBE 21O ~C 

C ONTINUEO ON FOLLOWING PAGE 

T UNG-80L EIECTftiG INC. ELECTRON TUBE DIVISION BLOOMFI ELD. NEW JERSEY, U.S.A. JU IY 1, 1958 PLATE u5276 



6AF3 TENTATIVE DATA 

  TUNO.80L  

CONTINUED FROM PRECEDING PAGE 

AVERAGE CHARACTERISTICS 

TUBE VOLTAGE DROP 

(WITH TUBE CONDUCTING PLATE CURRENT - 340 MA.) 30 voLTs 

~N EAT ER WARM-UP TIME IS DEFINED A$ THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE NEATER TO REACH 
804 OF ITS RATED VOLTAGE AFTER APPLYING R TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE j TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

AFOR OPERATION IN A 525-LINE, j0-FRAME $75TEM AS DESCRIBED IN "$TANDAR DS OF GOOD ENGINEERING 
PRACTICE FOR TELEVISION BRO ADLAST STATIONS: FEDERAL COMMUNICATIONS CO MMISS SON", THE CUTY CTC LE 
OF THE VOLTAGE PU ISE MUST NOT EXCEED 154 OF ONE SCANNING LYC LE. 

BUN LESS OTHERWISE STATED. 

CDESIGN-MA%IMUM RATINGS ARE THE LIMITING VALUES E%PRESSED WITH RESPECT TO BOGIE TUBES AT WHICH 
SATISFACTORY TUBE LIFE CAN 9E EXPECTED TO OCCUR. TO OBTAIN SATISFACTORY CIRCUIT PERFORMANCE, 
THEREFORE, THE EQUIPMENT DESIGNER MUST E%T AB IISN THE CIRCUIT DESIGN SO THAT NO DESIGN-MA%IMUM 
VALUE IS E%CEEDED WITH A BOGIE TUBE UNDER THE WORST PRO BAP LE OPERATING CONpITI ONS WITH RESPECT 
TO SUPPLY-YO LTAGE VARI ATION~ EOUI PN ENT COMPONENT VARIATION, EQUIPMENT CONTROL ADJUSTMENT, LOAD 
VARIATION, AND ENVIRONMENTAL CONDITIONS. 



6AF4, 6AF4A 

i 

_6AF4 

OU TLIN E 

JEDEC 5-2 

.750° 4 _ ~• 
MAX 

i 
2.125 
MAX 

i
1.875" 
MAX 

BASE 7 PIN BUTTON 
JEDEC E7.1 

TUNo•so~ 
TRIODE 

MINIATURE TYPES 

FOR 

UHF TELEVISION SERVICE 

COATED UNIPOT ENTIAL CATHODE 

ANV MOUNTING POSITION 

BASING DIAGRAM 

JEDEC 7DK 

H 

BOTTOM VIEW 

6AF4A 

OUTLINE 

JEDEC 5-i 

BASE 7 PIN BUTTON 
JEDEC E7.1 

THE 6AF4 AND bAF4A ARE MEDIUM MU TRIODES IN THE 7 PIN MINIATURE CONSTRUCTION. THEY 
ARE DESIGNED FOR LOCAL OSCILLATOR SERVICE IN TELEVISION RECEIVERS WHICH OPERATE 

IN THE UHF REGION. INTERNAL LEAD INDUCTANCE IS REDUCED BY EMPLOYING DOUBLE CON-

NECTIONS TO THE PLATE AND GRID. ELECTRICALLY, THE bA F4 IS IDENTICAL TO THE bA F4A 

AND DIFFERS IN ENVELOPE SIZE. 

DIRECTINTERELECTRODE CAPACITANCES 

WITH EXTERNAL SHIELD #316 CONNECTED TO CATHODE EXCEPT AS NOTED 

GRID TO PLATE 1.9 pf 

GRID TO CATHODE AND HEATER 2.2 Pf 
PLATE TO CATHODE AND HEATER 1.4 Pf 
HEATER TO CATHODE -SEE NOTE BELOW 2.2 p' 

NOTE; WITH EXTERNAL SHIELD W316 CONNECTED TO PLATE 

HEATER CHARACTERISTICS AND RATINGS 

DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS•239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 225 mA 

LIMITS OF APPLIED VOLTAGE ~ 6.3 '- 0.6 VOLTS 

PEAK HEATER-CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 50 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 50 VOLTS 

DC COMPONENT 25 VOLTS 

CONTINUED ON FOLLOWING PAGE 

 J 
TONG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLODMFIELO, NF.W JERS E7, U.S.A., NOV LMB ER 1. 1964 PLATE #7040 



6AF4, 6AF4A 

TUNG•SGL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 

DESIGN MA%IMUM VALUES •SEE EIA STANDARD RS-239 

UHF OSCILLATOR 

PLATE VOLTAGE 
NEGATIVE GRID VOLTAGE 

PLATE DISSIPATION 

GRID CURRENT 

CATHODE CURRENT 

150 
50 

2.5 

2 

24 

VOLTS 
VOLTS 

WATTS 
mA 

mA 

CHARACTERISTICS 
CLASS A l AMPLIFIER 

PLATE VOLTAGE 80 VOLTS 

CATHODE RESISTOR 150 OHMS 

PLATE CURRENT 17.5 mA 

TRANSCONDUCTANCE 6,500 pMHOS 

AMPLIFICATION FACTOR 13.5 

PLATE RESISTANCE APPRO X. 2,100 OHMS 

TYPICAL OPERATION 

AT FREQUENCY OF 1.000 MCJS 

PLATE VOLTAGE 100 VOLTS 
PLATE RESISTOR 220 OHMS 

GRID RESISTOR 10,000 OHMS 
PLATE CURRENT 17 mA 

GRID CURRENT APPROX. 750 µA 



6AF4, 6AF4A 

AVERAGE PLATE 
CHARACTERISTICS 
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6AF6 G 

TONG-SOL 

CATHODE RAY TUNING INDICATOR 

PLATE 
2j8-1 

MA%. 

f,. 
  M 

L

AX. 

i  

2 

e. 
MA%. 

~• 
I e.

~MAX.~ 

UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.15 AMPERE 

AC OR DC 

GLASS BULB 

SMALL 7 PIN OCTAL BASE 

G-7A 

THE TUNG—SOL 6AF6G CONSISTS OF A CIRCULAR FLUORESCENT SCREEN WITH TWO 

INDEPENDENT INDICATING SHADOW ANGLES, EACH CONTROLLED BY A RAY-CONTROL 

ELECTRODE. WHEN THE 6AF6G IS USED AS A TUNING INDICATOR THE SHADOW 

ANGLE IS CONTROLLED BY POSITIVE VOLTAGES APPLIED TO THE RAY CONTROL 

ELECTRODES° 

OPERATING CONDITIONS AND CHARACTERfSTICS 

TARGET VOLTAGE "AX• 135 VOLTS 

TARGET VOLTAGE " IN' 9O VOLTS 

RAY—CONTROL ELECTRODE SUPPLY VOLTAGE ""X• 135 VOLTS 

TUNING INDICATOR 

TARGET VOLTAGE LOO 135 VOLTS 

TARGET CURRENT T O.9 1.5 MA. 

RAY—CONTROL ELECTRODE VOLTAGE P 60 81 APPRox. VOLTS 

RAY—CON T.R OL ELECTRODE VOLTAGE PP O O APPRO z. VOLTS 

T WITH 0 VOI TS ON RAY-CONTROL ELLLTR ODE S. SUBJECT TO NIOE VARIATION. 

P FOR 00 SMAOOM ANGLE PR OOU CED BY EITHER RAY-CONTROL EIECTR ODE. 
PP FOR 100° $HAD OW ANGLE PR ODUCEO BY EITHER RAY-COXTR OL ELECTRODE. 

THE PLANE OF THE CONTROL ELECTRODES PASSE$ THROUGH PIN$ fj AND fT. 

NOTE: A DOUBLE Tk IUD E, SUCH AS THE G CBG OR THE 6FHG. CAM BE USED TO OBTAIN T110 SENSITIVITIES 
FOR A TUNING INDICATOR BY APPLYING FULL A.V.L. VOLTAGE TO ONE TRIODE ANO 1/10 Of THE A.Y.L. 

VOLTAGE TO THE OTHER. 

IN AC-OC SUPERHETERODYNE RECEIVERS A SHADOW ANGLE YAR IATION OF 0 TO 900 NITM A.V.C. ACTION 

MAY BE OBTAINED WITHOUT AN AMPLIFIER TUBE BY RAISING THE CATHODE OF THE 6AF 6G TO +j0 VOLTS, 
$UP PI YING IF TUBE SCREEN THROUGH A 50 000 OHM RESISTOR ANO CONNECTING THE CONTROL ELECTRODE$ 

TO THE SCR EEN. 

i O EC. 12 1938 

~._prRIG HT 1836 BV TUNG-SOL ELECTRIC INC ELECTRON TUBE DIVISION NEWARK. NEW JERSE V. U. S.A 





6AF6 G 
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6AF6 G 

R~ 

AMPLIFIER 

N

~, 

LONiR OL ~'IV  bAF6G 
VOLTAGE 
INPUT 

R1

+>.zo v, 
8AF6G 

E{ = 6.3 V. 

.~ 

WITH 6C5G  

AMPLIFIER   
R3 = 0  

RE =0.5 M.  

75 50 
  NEGATIVE GR ID V 

5 
OLTS E~ 
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IOD 

w 75 
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Of 
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W 
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s 25 
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  WITH 6C8G .—
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3 2 I 0 
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GOPYRNNNT IBDB SY TU NG•SOL ELECTRIC INC. ELECTRON TUBE DIVISION NEWARK. NEW JERSEY. U. S. A. 



6AG5 

TONo•aol 

PENTODE 

MINIATURE TYPE 

PLATE 
295D 

J UME 1 
1952 

3~ 
4 

MAX 

I ~~ 8 
MAX. 

2 
I. 
e 

MAx 
II III_~ 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 300 MA. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM YIEW 
MINIATUuRE BUTTON 

7 PFN BASE 

A80 

THE 6AG5 IS A MINIATURE TYPE RF PENTODE HAVING A SHARP CUT—OFF CHARAC—
TERISTIC AND A HIGH VALUE OF TRANSCONDUCTANCE. IN COMPACT, LIGHT—WEIGHT 
EQUIPMENT IT IS USEFUL AS AN RF AMPLIFIER UP TO ABOUT U00 MEGACYCLES, 
AND AS A HIGH—FREQUENCY, INTERMEDIATE AMPLIFIER. IT HAS LOW INPUT 
CAPACITANCE AND LOW OUTPUT CAPACITANCE. 

DIRECT INTERELECTRODE CAPACITANCES 

PENTODE CONNECTION 

YITN 
SNIELDA

NITNOUT 
SNIELD 

GRID i'1 TO PLATE: (G~ TO P) MAX. 0.02 0.03 µµf 
INPUT: G~ TO (H}K}G2}G}61S) 6.6 6.5 µµf 
OUTPUT: P TO (H}K}GZ}G}8115) 3.1 1.8 µµf 
TRIODE CONNECTION (GZ TIED TO PLATE) 
GRID TO PLATE: ~ G TO (P}G 2) 2.5 2.5 µµf 
INPUT: G TO (H}K }G ~d:I S) 3.6 3.6 µµf 
OUTPUT: P}Gz (H}K}G331S) u.3 3 µµf 

AE %T ERN AL SMIELO ijlb CONNECT EO TO PIM iT. 

RATINGS 
I NTERPRETEO ACCORDING TO RMA STANDARD M8-210 

TRIODE PENTODE 
CONMECTIOMB CONNECTION 

HEATER VOLTAGE 6.3 6.3 VOLTS 

MAXIMUM HEATER—CATHODE VOLTAGE TIO 9O VOLTS 

MAXIMUM PLATE VOLTAGE 3OO 3OO VOLTS 

MAXIMUM GRID w2 SUPPIY VOLTAGE PLATE 3OO VOLTS 

MAXIMUM GRID /2 VOLTAGE PLATE SEE JS—C4 

MA%IMUM PLATE DISSIPATION Z.5 Z WATTS 

MA%IMUM GRID i2 DISSIPATION --- D.5 WATT 

MAXIMUM POSITIVE OC GRID +F1 VOLTAGE O O VOLTS 

D TRIODE CONNECTION — GR10 N2 CONNECTED i0 PI ATE. 

CONTINUED ON FOLI OWING PAGE 

F 

F 

F 

F 

-yINDICATEG A CN AN GE OR ADDI TIOM. 

COPYRIGHT 1952 RY TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION NEWARK. NEW JERSEY. U.S.A. 



6AG5 

TONG•=OL 

CONTINUED FROM PRECEDING PAGE 

V 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER - PENTODE CONNECTION 

HEATER VOLTAGE 6.3 6.3 6.3 VOLTS 

HEATER CURRENT 3OO 300 300 MA. 

PLATE VOLTAGE IOO 125 250 VOLTS 

GRID +!2 VOLTAGE 100 125 150 VOLTS 

CATHODE RESISTOR 1$O lOO 180 OHMS 

TR ANSCONDUCTANCE 4 5OO 5 lOO jf OOO µMHOS 
PLATE CURRENT 4. jr 7.2 6. rj MA. 

GRID N2 CURRENT 1.4 2.1 '2 MA. 

PLATE RESISTANCE (APPROX.) O.5 O.5 O.$ MEGOHM 

GRID Mi VOLTAGE 
fOR Ip = 10 IlA. (APPROX.) - 5 -{) -$ VOLTS 

CLASS Al AMPLIFIER - TRIODE CONNECTION 

HEATER VOLTAGE 6.3 6.3 VOLTS 

HEATER CURRENT 3OO 3OO MA. 

PLATE VOLTAGE 250 180 VOLTS 

GRID /2 VOLTAGE PLATE PLATE 

C ATHOOE RESISTOR $20 330 OHMS 
iRANSCONDUCTANCE 3 $00 5 ~O0 µMHOS 
PLATE CURRENT 5.5 7 MA. 

PLATE RESISTANCE (APPROX.) 0.01 O.00$ ME GOHM 

AMPLIFICATION FACTOR 42 45 

CGR 10 N2 TIED TO PLATE. 

r 

1--

V 

PI ATE 
1951 

JUNE 1 
1952 

~INOICATES A CMAM GE 00. ADDITION. 

COPYRIGHT 1952 BY TVNG-SOL ELlCT RIC INC. ELECTRON TUB[ DIVISION NEWARK. NEW JCIISE Y. U.S.A. 



6AG5 

snc5 
PENTODE CONNECTION 
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COPYRIGHT 1952 BY TUNG~SOL ELECTRIC INC. ELECTRON TUO[ DIVISION N[W ARN. NEW JERSEY, U.S.A. 



• 



6AG7 

TONG-SOL 

PENTODE 

s \ 

5 
F~ 1 16 —~ 

MAX 

T I  COATED UNIPOTENTIAL CATHODE 

II' 
2 ~6 
MAX 

3~ a 
MAx 

METAL SHELL 

HEATER 

6.3 VOLTS 0.65 AMPERE 

AC OR DC 

ANY MOUNTING POSITION ~ 
H ON120NT AL OPERATION PERMITTED IF 
PINS 2 8 )AqE IN A VERTICAL PLPN E. 

BOTTOM VIEW 
SMALL WAFER 
8 PIN OCTAL 

THE 6AG7 IS A POWER GUTPUT PENTODE USING THE OCTAL BASE AND METAL SHELL 
CONSTRUCTION. IT HAS HIGH PERVEANCE, LOW CAPACITANCES, AND THE POWER RE-
QUIREMENTS NECESSARY FOR EITHER STRAIGHT VIDEO OUTPUT AMPLIFIER OR CATH-
ODE FGLLOWER SERVICE. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE: (6 TO P) MAX. 

INPUT; G TU (H+K+G2+G}6 S) r 

OUTPUT: P TO (H+K+G 2+G3&S) r 
GRID #i TO GRID #2: (G1 TO Gz) AppROX. 
GRID #1 TO CATHODE: (G1 TO K) APPROX. 
HEATER TO CATHODE: .(H TO K) ApPR OX. 

~P INS 41 ANO Wj CONNECTED TO PIN N5. 

RATINGS 
INTERPRETED ACCORDING TO RNA STANDARD M8-210 

HEATER VOI TA GE t5n0uLD xOT DEvI aTE MORE Tn An 10%I 

MAXIMUM HEATER—CATHODE VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID fit VOLTAGE 

MINIMUM NEGATIVE DC GRID #1 VOLTAGE 
MAXIMUM PLATE DISSIPATION 

MAXIMUM SCREEN DISSIPATION 

MAXIMUM GRID #1 CIRCUIT RESISTANCE (FIXED BIAS) 
MAXIMUM GRID #i CIRCUIT RESISTANCE (SELF BIAS) 

CONTINUED ON FOLLOWING PAGE 

0.06 µµf 
13 µµf 

7.5 µ11f 
5.P µµf 
5.2 uµf 

10.7 µ11f 

6.3 voLTs 
90 voLTs 
300 voLTs 
300 voLTs 

O VOLTS 

9 WATTS 

1.5 WATTS 

0.25 ME GOHM 

1 ME GOHM 

~► INDICATES A CHANGE, 

TUN G—SOL ELECTRIC INC.. ELECTRON TUBE OI VLSI ON, eL00N FI ELD, NEW JERSEY. U.S.A. AUGUST 1. 1960 PLATE W5926 



6AG7 

TONG-SOL 

LON TIXUEO FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE ISH OULO xoT DEVIATE MORE THaN 10%I 6.3 VOLTS 
HEATER CURRENT 0,65 AMP. 

PLATE VOLTAGE 300 VOLTS 

GRID #2 VOLTAGE 15O VOLTS 

GRID #i VOLTAGE -3 VOLTS 

PEAK AF GRID #! VOLTAGE 3 VOLTS 

ZERO-SIGNAL PLATE CURRENT 30 MA. 

ZERO-SIGNAL GRID #2 CURRENT (NOMINAL) ~ MA. 

MAXIMUM-SIGNAL PLATE CURRENT 30.5 MA. 
MAXIMUM-SIGNAL SCREEN CURRENT (NOMINAL) 9 MA. 

PLATE RESISTANCE (APPR OX,) 0,13 MEGONM 
TRANSCONDUCTANCE 11 000 (LMHOS 
LOAD RESISTANCE LO 000 OHMS 
T OTAL~HARMONIC DISTORTION ~ PERCENT 
POWER OUTPUT 3 WATTS 

VIDEO VOLTAGE AMPLIFIER - CLASS Al

4 MC BANDWIDTH 

GRID L~AK CATHODE 
BIAS BIAS 

NEATER VOLTAGE 66.3 6.3 VOLTS 
HEATER CURRENT 0.65 0.65 AMP. 
PLATE SUPPLY VOLTAGE 3OO 3OO VOLTS 
GRID #2 VOLTAGE 1158 LLSC VOLTS 
GRID #1 VOLTAGE OD -Z VOLTS 
GRID #1 RESISTOR (MINIMUM) O.ZS --- MEGOMM 
GRID #i RESISTOR (MAXIMUM) O.5 --- ME GOHM 
CATHODE RESISTOR t6r-PAS$Eo 9r 250 (LF APPRO%. ) --- 57 OHMS 
ZERo-SIGNAL PLATE CURRENT 45 ZS MA. 

ZERD-SIGNAL GRID #2 CURRENT (NOMINAL) 13 ~ MA, 

LOAD RESISTANCE 3 500 3 500 OHMS 
PEAK TO PEAK GRID SIGNAL SWING 4 4 VOLTS 
PEAK TO PEAK VOI TAGE OUTPUT 135 140 VOLTS 
I NTERLEAD SHIELD CONNECTED TO GROUND 

ATO 9E'USED WXERE RESISTORATION IS ACCOMPLISMEO IN THE Gft 10 CIRCUIT. 

B09TAIXED FROM $UPPLT HAVING 6000 REGULATION. 

C09TA1 XEO PREFERABLY FROM THE j00 VOLT PLATE SUPPLY TNR OU GM A 25000 OHM $Efl IE$ SCREEN RE 5157 Ofl. 

D ZER O-SIGNAL VALUE. 



TENTATIVE DATA 6AH4GT 

  TUNs•so~  

TRIODE 

i 

I 

PLATE 
2953 

JUNE 1 
1952 

1

5 
MAX 

~~ 

T- 9 
13
2~ 

MAX. 

3~ 
MAx. 

9" 
- 1 32 _~ 

MAX 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 750 MA. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEM 
S MORT INTERMEDIATE 
SHELL 6 PIN OCTAL 

BEl 

THE 6AH4GT IS A HIGH PERVEANCE TRIODE DESIGNED FOR USE AS A VERTICAL 
DEFLECTION AMPLIFIER IN TELEVISION RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES 

V ITMOUT VITN 
SNIEID SNIELDA

GRID TO PLATE: (G TO P) 4.4 4.'Z µµf 
INPUT: G TO (H}K) 7 7.5 µ(1f 

OUTPUT: P TO (H}KJ 1.7 3.2 µµf 

AEXTERN AL SHIELD ~9oe CONNECTED TO CATN ODE. 

RATINGS 
I NTERPRETEO ACCORDING TO RNA STANDARD K8-210 

VERTICAL DEFLECTION AMPLIFIERS 

HEATER VOL TA6E 

MAXIMUM NEATER—CATHODE VOLTAGE: 
HEATER POSITIVE WITH RESPECT TO CATHODE: 

DC 
TOTAL DC AND PEAK 

HEATER NEGATIVE WITH RESPECT TO CATHODE: 
TOTAL DC AND PEAK 

MAXIMUM PLATE VOLTAGE 

MAXIMUM PEAK POSITIVE PLATE VOLTAGE 

MAXIMUM PLATE OISSIPATIONC

MAXIMUM POSITIVE OC GRID VOLTAGE 

MAXIMUM PEAK NEGATIVE GRID VOLTAGE 

MA%IMUM AVERAGE CATHODE CURRENT 

MAXIMUM PEAK CATHODE CURRENT 

MAXIMUM GRID CIRCUIT RESISTANCE 

6.3 voLrs 

ZOO VOLTS 
'ZOO VOLTS 

ZOO VOLTS 

500 voLTs 
2 OOO VOLTS 
7.5 watts 
O VOLTS 

—ZOO VOLTS 

GO MA. 

1$O MA. 

2.Z MEGOHMS 

BF00. OPERATION OX A 525—LINE, j0—FRAME SYSTEM AS DESCRIBED IM "STANDARDS OF G000 ENGINEERING 

PRACTICE IN TELEVISION BROADCASTING STATIONSI FEDERAL CONNUNI CATIONS COMMISSION". TN E'DUR ATIOX 

OF THE VOLTAGE, PULSE IS NOT TO E%GEED 153 OF OME SCAXXING CYCLE. 

CAN ADEQUATE BIAS RESISTOR OR OTnER NE ANS IS REOUI RED TO PROTECT TnE TUBE IN TnE ABSENCE Of 

E %CITATION. 

CONTINUED ON FOLLOWING PAGE 

J 

COPY RIG NT 1932 BY TONG-NOL ELECTRIC INC. E l[CTRON TUBE DIVISION NEWARK. NEW JERSEY. U.S.A. 



6AH4GT TENTATIVE DATA 

r  TUNB•EOL  ~ 

CONTINUED FRON PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 6.3 6.3 voLrs 
HEATER CURRENT 750 750 MA. 

PLA7E VOL7A GE 250 250 VOLTS 
GRID VOLTAGE —33 —23 voLTs 
PLATE CURRENT 5 30 MA. 

TRANSCONDUC TANCE 

AMPLIFICATION FACTOR 

PLATE RESISTANCE 

GRID VOLTAGE FOR O.S MA. 
PLATE CURRENT (APPROX.J 

4 5OO I1MH0S 

8 
17SO OHMS 

—4O VOLTS 

PL ATE 

2954 

JUNE 1 

1952 

COPYRIGHT 1952 BY TUNG~SOL EL CCTRIC INC E L[CTRON TUBE DIV 1910N NEWARK NEW .CRSEY U 5 A 



6AH6 

TUNG•SOL 

PENTODE 

MINIATURE TYPE 

.750 
AMAX 

,~ 
1.875 
MAX 

i2.125 
MAX 

i
GLASS BULB 

MINIATURE BUTTON 

7 PIN BASE E7-1 

OUTLINE DRAWING 

J EDEC 5-2 

COATED UNIPOTENTIAL CATHODE 

FOR 

VOLTAGE AMPLIFIER 

SERVICE IN T.V. APPLICATIONS 

ANY MOUNTING POSITION Gi K 

BOTTOM VIEW 

BASING DI AGflAM 

J ED EC 7CC 

THE 6AH6 IS A SHARP CUT-OFF VOLTAGE AMPLIFIER IN THE MINIATURE CGNSTRUC-
TION. IT IS CHARACTERIZED 8Y A VERY HIGH TRANSCONDUCTANCE AND MODERATELY 
lOW INTERELECTRODE CAPACITANCES WHICH ADAPT IT TO WIDE BAND VIDEG AND 
INTERMEDIATE FREQUENCY AMPLIFIER SERVICE. 

DIRECT INTERELECTRODE CAPACITANCES 
EXTERNAL SHIELD k316 CONNECTED TO PIN 7 

GRID TO PLATE: (G1 TO P) 

INPUT: G1 TO (H+K+G2+G 5) 

OUTPUT; P TO (H'tK+G2+G3) 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN CENTER VALUES - SEE EIA STANDARD RS-239 

0.020 pf 

10 pf 
3.6 pf 

AVERAGE CHARACTERISTICS 6.3 VOLTS 45O MA. 

MAXIMUM RATINGS 

DESIGN CENTER VA IUES - SEE EIA STANDARD RS-239 

PLATE VOLTAGE 3OO VOLTS 

GRID #Z VOLTAGE SEE RATING CHART 

PLATE DISSIPATION 3.2 WATTS 

GRID #2 DISSIPATION O.4 WATTS 

CATHODE CURRENT 13 MA. 

GRID #2 SUPPLY VOLTAGE ~ 3OO VOLTS 

1 INDICATES A CHANGE. 

CONTINUED ON FOLLOWING PAGE 

T UNG-SOL ELECTRIC INC. r ELECTRON TUBE DIVISION, BLOOMfIELD r NEW JERSEY. U. S. A..F EB RUA RY 1. 1962 PLATE k6j84 



6AH6 

~  TUNO•SOL 

LON TINU EO FROM PRECEDING PAGE 

TYPICAL OPERATING CHARACTERISTICS 

PENTODE TRIODE 
CONNECTED CONNECTED 

PLATE VOLTAGE 3OO 15O VOLTS 

GRID #2 VOLTAGE 15O ~ 15O VOLTS 

GRID #3 VOLTAGE' A 15O VOLTS 

G ATHODE RESISTOR 16O 16O OHMS 

PLATE RESISTANCE (APPROX.) ~.j 0.0036 MEGOHMS 

TRANSCONDUCTANCE 9000 11000 µMHOS 

TRANSCONDUCTANCE (GRID #3 TO PLATE) B — -

AMPLIFICATION FACTOR --- !jO 
PLATE CURRENT 1O 12.5 MA. 

GRID #2 CURRENT 2.5 --- MA. 

GRID #1 VOLTAGE (APPROX.) 

FOR Ib =10 µA. 

A 
PIN #p CONNECTED TO #7 AT SOON ET. 

-~ VOLTS 

B 
GRID #j HAS PRACTICALLY NO CONTROL CHARACTERISTIC AND IT IS NOT INTEN OEO TO BE USED AS A CON-
TROL,ELELTRODE. ITS TRANSLONDUCTANCE TO THE PLATE IS APPRO%IMATELY 2 ILM HOS AMD THE MU IS 0.7 
TO 1. 0. 

* IN OI CAT ES AN ADDITION. 

--► INDICATES A CHANGE.  J 

100 

F-
W C7 
V Z 

w a 75 
a s 

a ~ d 
w = 

fA N 

~ 0 50 
x 
w z 

H 
~. ~~ _~ x 
~z5 

O LL
O 

d' 
G1 

MAXIMUM OPERATING CONDITIONS 

%~
AREA OF 

PERMISSIBLE OPERATION 

6AH6 

GRID #2 INPUT 
RATING CHART 

%~o
20 40 60 80 
GRID #2 VOLTAGE EXPRESSED AS PER t,ENT 

OF MAXIMUM GRID #2 SUPPLY VOLTAGE RATING 

100 



6AH6 

6AH6 
PENTODE CONNECTION 

Ef = 6.3 Volts 
EC2 = 150 Volts 
EC3 = 0 Volts 

7.5 Ib /30 

z 
CU

RR
EN

T 

0
 

CURVE SCREEN SERIES SCREEN / 

.
N
 

O
 

gi
b)

 C
UR

RE
NT

 1 
.SUPPLY VOL 7S 

150 
RESISTOR—OHMS / 

___ / 

'2 100 --' 

3 50 ---

 4 300 75000 

U 

.... 
/~ W 

X2.5 
~, 

~, 
~ 

10 
o. 

4 ~ i ~ ti / 

~ 0 -10.0 
~ 

-7.5 
GRID VOLTS 

-5 0 
~ 

00

I 

6AH6 
PENTODE CONNECTION 

15,000 Ef = 6.3 Volts 
Eb = 300 Volts 

,„ 
0 

EC3 = 0 Volts 
x 
~ CURVE SCREEN SERIES SCREEN ~ SUPPLY VOLTS RE_S ISTOR—OHMS 

r~ 
Z 1 150 --- 

,10,000 .2 100 ---

e 3 50 ---

V 4. 300 75000 

RA
NS

CO
ND

UC
TA

NC
E 

0
 

0 

a

 

o 

ti

a 

-10.0 -7 5 
GRID 

-5 -2 5 0 
VOLTS 

T UNG SOL ELECT P,IC INC . ELECTRON TUBE DIVISION PLOONFI ELD. NEW JERSEY. U S.A., FEERU ARY 1, 1962 PLATE +l63e5 



6AH6 

I I I I I I 
Ecs - 0 6AH6 — 

PENTODE CONNECTION 

y)
 OR

 
SC

RE
EN

 
(f

~Z
)
 CU

R
R
E
N
T
 

o 

Et = 6.3 Volts 

-0 5 
Ec2 = 150 Volts 

~~ r EC3 = O VOItS 

l b 

— — — — — ~cz 
-1.0 r—

-1.5 

~ 0 I
_ 

I

~ \. Ect~ ~ -2 5 _ 

v  l.o -3.0 

a ~.— ,-------
-2.0 —3.5 

~~ —4.0 

~0 100 200 

PLATE 

300 

VOLTS 

400 500 



6AJ5 
TUNE-SOL 

PENTODE 

MINIATURE TYPE 

PLATE 
269N 

J ULT 1 
A95A 

3• COATED UNIPOTENTIAL CATHODE a 
MAX  

I II HEATER 
2 6.3 VOLTS 175 MA. 

MAX. , 

1 14 AC OR DC 

III II  
MAX 

ANY MOUNTING POSITION 

GLASS BULB BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

7BD 

THE 6AJ5 IS A SHARP CUT—OFF PENTODE VOLTAGE AMPLIFIER IN THE MINIATURE 
CONSTRUCTION. IT IS CHARACTERIZED BY LOW HEATER POWER REQUIREMENTS, HIGH 
TRANSCONDUCTANCE, LOW CAPACITANCES, AND HIGH INPUT IMPEDANCE• ITS LOW 
TRIODE—MU ADAPTS IT TO SERVICE WHERE THE PLATE AND SCREEN SUPPLY POTEN—
TIALS ARE LOW OR TO APPLICATIONS AS A SMALL POWER AMPLIFIER. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE: (G1 TO P) MAX. 

INPUT; G1 TO (H}K}G2}G3~IS) 

OUTPUT; P TO (H}K}GZ}G~61S) 

AE %TER NAL SHIELD fj16 CONNECTED TO PINS !2 AND f7. 

MITH A MITNOUT 
SHIELD SHIELD 

0.02 0.03 µµf 
4 4 µuf 

2.8 2.1 µµf 

RATINGS 
I NTERPRETE OACCORDI NG TO RYA STANDARD M8-210 

HEATER VOLTAGE 6.3 VOLTS 

MAXIMUM HEATER—CATHODE VOLTAGE 9O VOLTS 

MAXIMUM PLATE VOLTAGE 18O VOLTS 

MAXIMUM GRID #2 SUPPLY VOLTAGE 18O VOLTS 

MAXIMUM GRID k2 VOLTAGE 14O VOLTS 

MAXIMUM PLATE DISSIPATION 1.7 WATTS 

MAXIMUM GRID k2 DISSIPATION O.5 WATT 

MAXIMUM POSITIVE DC GRID #1 VOLTAGE O VOLTS 

MAXIMUM CATHODE CURRENT 18 MA. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID N2 VOLTAGE 

GRID fi VOLTAGE 
PLATE RESISTANCE (APPROX.) 

TRANSCONDUCTANCE 

PLATE CURRENT 

GRID M2 CURRENT 
GRID MS VOLTAGE FOR Ib = l0 µA. 

F 

6.3 voLTs 
175 MA. 
28 VOLTS 

28 voLrs 
—1 VOLT r 

O.1 MEGOHM r 

2 500 µMHos ~ 

2.7 MA. ~-

1 MA. ~-

-1{-rj VOLTS ~ 

~I NDI GATES A CHANGE OR ADDITION. 

COPYRIGHT IS 61 BY TUNO-SOL LAMP WORKB INC. ELECTRON TUBE DIVISION NEWARK. NfW JlRBEV. U. S. w. 



6AJ5 

50 

40' 

W 

as 
a 

J 

Z 

~ 20 
J 
O_ 

10 

6AJ5 
PENTODE CONNECTION 

Ef = 6.3 Volts 
E~Z = 67.5 Volts 

I

Eoi ~ +5 

■ 

1
+3 

T 

~T 
+i

—1 

—2 

0 25 50 75 100 
PLATE VOLTS 

125 150 175 

PLAT[ 
zees 
JULY 1 
19§1 

CC9Y RIG HT 1881 BY TUNO-SOL LAMP WORKB INC. [L[CTRON TUB[ DIVISION N[WAR K. M[W J[Rf[Y. U. f. A. 



6AJ5 

n 

(LATE 
2035 

autr i, 
19w8 

6AJ5 
PENTODE CONNECTION 

Ef = 6.3 Volts 
E~Z = 67.5 Volts 

40 

as 30 
W 
K 

Z 

J 

X20 z 
N 

0 

"10 

 ~~ 

00 25 50 75 100 
PLATE VOLTS 

Ec~ _ +5 
~ r 

+3 
+1 

—1 
—3 
—5 

125 150 1;5 

1 [ I l i l 1 1 1 1 1 1 1 1 1 ! I i I T l l 1 1 1 1 1 1 i I I I I f i l l 

6AJ5 
PENTODE CONNECTION 

Eq = 6.3 Volts 
EC2 = 28 Volts 

10.0 

7.5 

5.0 

2.5 

N 
W 
O_' 
W 
O_ 

`_

J 
J 

W 
F- 

d 

..J 
Eci = 0 

~ 0.5 — 

1.0 

1 

—1.5 

10 20 30 40 50 60 70 
PLATE VOLTS 

2.0 — 
2 5 -- 
~ i ~ 

1 VI I I l f l i ~ 1 1 1 1 ~ 1 1 1 1 1 1 ! l l_~ I l l l l l l 

DOPY RIO NT IY~• BY TUNG~SOL ELECTRIC INC. ELECTRON TUB[ DIVISION NEWARK. NEW JERSEY. U.S.A. 





6AK5 

TUNG•SOL 

PENTODE 

MINIATURE TYPE 

3' 
4 

~MA X~ 
t—~T I I. 

2 
MAX. , 

I
I 3' 

.~L MAX 
w'~ LJ _ . z 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 175 MA. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

7BD 

THE 6AK5 IS A SHARP CUT—OFF VOLTAGE AMPLIFIER USING THE MINIATURE 
CONSTRUCTION. IT IS CHARACTERIZED BY LOW HEATER POWER REQUIREMENTS, HIGH 
TRANSCpNDUCTANCE AND INPUT IMPEDANCE, AND LOW INTERELECTRODE CAPACITANCES 
AND LEAD INDUCTANCES. THESE RESULT IN A HIGHLY FAVORABLE MERIT FACTOR 
FOR HIGH FREQUENCY WIDE—BAND APPLICATIONS. 

DIRECT INTERELECTRODE CAPACITANCES 

MITH A
SHIELD 

GRID TO PLATE: (G1 TO P) MAX. 0.02 
INPUT: G1 TO (H}K}G2}G}B,IS) 4 

OUTPUT; P TO (H}K}GZ}G~hIS) 2.8 

AE %TERNAL SHIELD Nj16 CONNECTED TO PINS N2 AXD X7. 

RATINGS 
I MT ERPR ETED ACCORDING TO DE516N-MA%INUN STSTEX 

HEATER VOLTAGE 

MAXIMUM HEATER-CATHODE VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID #2 SUPPLY VOLTAGE 

MAXIMUM GRID #2 VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM GRID #2 DISSIPATION 

MAXIMUM POSITIVE DC GRID #1 VOLTAGE 

MAXIMUM CATHODE CURRENT 

MITHOUT 
SHIELD 
0.03 

4 

2.1 

µµf 
µµf 
µµf 

6.3 voLrs 
12O ~— VOLTS 

1HO VOLTS 

16O VOLTS 

SEE JS-C4f -  VOLTS 

1.7 WATTS 

0.5 WATT 
O VOLTS 

18 MA. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 6.3 6.3 VOLTS 

HEATER CURRENT 175 175 MA. 

PLATE VOLTAGE 1ZO 1HO VOLTS 

GRID #2 VOLTAGE 120 12O VOLTS 

CATHODE RESISTOR 1HO 1HO OHMS 

PLATE RESISTANCE (APPROX.) O.3 O.5 MEGOHM 

TRANSCONDUCTANCE 5000 5100 µMHOS 

PLATE CURRENT 7.5 7.7 MA. 

GRID #2 CURRENT 2.5 2.4 MA. 

GRID #2 VOLTAGE (APPROX.) FOR I b = 10 µA. —8.5 —8.5 VOLTS 

~iNDILATES A CHANGE. 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOD FI ELD, HEN! JERSET, U.S.A. uARCN 1, 1959 PLATE N54j4 



6AK5 

PENTODE 

6AK5 
CONNECTION 

E{ = 6.3 Volts 
EC2 = 120 Volts 
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6AK5 
PENTODE CONNECTION 

E{ = 6.3 Volts 
Eb = 180 Volts 
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6AK6 

TONG-SOL 

POWER AMPLIFIER PENTODE 

MINIATURE TYPE 

MATE 
1719 

FE B, j, 
19M7 

~ ~. 

4 
MAX. 

1 ~—

I~ 
MAX I 121„

I B 
IM 

I
AI X. 

UTA—_~ F _ 

9LASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3"VOCTS 0.15 AMPERE 

AC OR DC 

ANY MOUNTING POS1110N 

BDTTo►+ vlEw 
MINIATURE BUTTON 

~ PIN BASE 

THE 6AK6 IS A HEATER—CATHODE TYPE OF TUBE INTENDED FOR USE IN COMPACT, 
IiGHT—WEIGHT EQUIPMENT. BECAUSE OF ITS SMALL SIZE, THE 6AK6 CAN BE USED 
SINGLY OR IN PUSH—PULL TO EFFECT A MORE COMPACT DESIGN OF POWER—LINE RE—
CEIVERS. 

RATINGS 
INTERPRETED AC LORDING TO RMA STAND ARO NR-110 

HEATER VOLTAGE. 6,3 VOLTS 

HEATER CURRENT 0.15 AMP. 

MAXIMUM PLATE VOLTAGE 3OO VOLTS 

MAXIMUM SCREEN VOLTAGE 25O VOI TS 

MAXIMUM PLATE DISSIPATION 2.75 WATTS 

MAXIMUM SCREEN ,D ISSIPATION 0.75 WATTS 

MAXIMUM OC HEATER—CATHODE VOLTAGE ZOO VOLTS 

GRID TO PLATE 

INPUT 

OUTPUT 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 
WITX NO EXTERNAL SM IE LD 

0.12 
3.6 
u.2 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

PLATE VOLTAGE 

SCREEN VOLTAGE 

SUPPRESSOR VOLTAGE 

GRID VOLTAGE 

PEAK AF GRID VOLTAGE 

ZERO—SIGNAL PLATE CURRENT 

ZERO—SIGNAL SCREEN CURRENT 

GRID RESISTOR (MAX.): 
FOR FIXED BIAS 
FOR CATHODE BIAS 

I OAD RESISTANCE 

PLATE RESISTANCE. 

TRANSCONDUCTANCE 

MAXIMUM—SIGNAL POWER OUTPUT 

TOTAL HARMONIC DISTORTION 

µµf 
µµf 
µµf 

ISO VOLTS 

ISO VOLTS 

0 VOLTS 

-9 voLTs 
9 VOLTS 

15 MA. 

2.5 MA. 

O.1 ME GOHM 

O.5 ME GOHM 

10 OOO OHMS 
O.2 ME GOHM 

2 3OO IJ.MHOS 

1.1 warts 
LO PERCENT 

SZNILIAR TYPB R6i8R8NCB: Rn ttng nn3 cha +acte+ti sti cs ti3entical to 6C6C_

►INDICATES A CXANGE OR ADDITION 

C OPYRIO MT 1fl4~ BY TUNG~SOL ELECTRIC INC ELECTRON TUBE DIVISION NEWARK NEw JERSEY. U 5 A. 



6AK6 
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6AK6 
PENTODE CONNECTION 

Et ~ 6.3 volts 
EcZ = 180 Volts 
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6AK6 
TRIODE CONNECTION 

Et = 6.3 Volts 
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COPYRIGHT 194] BY TUNG~SOL ELECTRIC INC ELECTRON TUBE DIVISION NEWARK NEW JERBEY U s A. 



6AK6 

I 
6AK6 

PENTODE CONNECTION 

Ef = 6.3 Volts 
Eb = 180 Volts 
E~Z 180 Volts 

Ec~ _ -9 Volts 
Esig = 6.35 Volts RMS 

Po 
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6AK6 
PENTODE CONNECTION 

Ef = 6.3 Volts 
Eb = 180 Volts 
EG2 = I80 Volts 
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6AL5 

TUN6•SOL 

DOUBLE DIODE 

MINIATURE TYPE 

3~ 
a 

MAX. 
I 
I ~~~ 2 
MAIX. , 

1 1 4 

11 I II  
iii MAX 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3t10`S VOLTS 0.3 AMP. 

AC OR DC 

ANY MOUNTINO~POSITION 

BOTTOM VIEW 
MINIATURE UUTTON 

7 PIN BASE 

fiBT 

THE 5AL5 COMBINES TWO INDEPENDENT DIODE UNITS IN THE 7 PIN MINIATURE 
CONSTRUCTION. ITS HIGH PERVEANCE PERMITS HIGH EFFICIENCY IN EITHER FM OR 
AM DETECTOR SERVICE. 

DIRECT INTERELECTRODE CAPACITANCES 

PLATE INPUT: P TO (H}K}I S) EACH UNIT 

COUPLING: 1P TO 2P (MAX.) 

CATHODE INPUT: K TO (P}H}I S) EAC H. UNIT 

AE%TER XAL SHIELD N916 CONNECTED TO PIN N6. 

MITNOUT 
SHIELD 

2.5 
0.068 

3.4 

MITN A 
SHIELD 

3.2 
0.026 

3.6 

µµf 
µµf 
µuf 

~ RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

HEATER VOLTAGE 6.3#lO$ VOLTS 

MAXIMUM PEAK HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 330A VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 2008 VOLTS 

MAXIMUM PEAK INVERSE VOLTAGE jjO VOLTS 

MAXIMUM AC PLATE VOLTAGE (EACH PLATE) RMS 117 VOLTS 

MAXIMUM STEADY STATE PEAK PLATE CURRENT (EACH PLATE) 54 MA. 

MAXIMUM DC OUTPUT CURRENT (EACH PLATE) 9 MA. 

MINIMUM TOTAL EFFECTIVE PLATE 
SUPPLY IMPEDANCE (EACH PLATE] jOO OHMS 

HEATER WARM- UP TIME (APPROX.)* 11.0 SECONDS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HALF-WAVE RECTIFIER 

HEATER VOLTAGE 6. 3t 1OA VOLTS 

HEATER CURRENT O.j AMP. 

AVERAGE DIODE CURRENT (EACH UNIT) AT 10 VOLTS DC 60 MA. 

THE RESONANT FREQUENCY OF EACH UNIT OF THE 6AL5 IS 700 MC. (APPROX.) 

ADC COMPONENT MUST NOT EXCEED 9j0 VOLTS 

BOL COMPONENT MUST NOT E%GEED 100 VOLT S. 

~ INDICATES A CHANGE. 

TONG-SOL ELECTRIC IXC. ELECTRON TUBE DIVISION BLOONFI EL O, NEW JERSEY, U.S.A. ' AUGUST 1, 1960 PLATE *5921 
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6AL11 

TUNo•ao~ 
DOUBLE PENTODE 

COMPACTRON 

1.188" 
1.062" 

i 
2.375' 

~~ 
T-9 

  U U WY UU 

2.000" 

GLASS BULB 

BUTTON 12 PIN 
BASE E12.70 

OUTLINE DRAWING 
JEDEC 9.58 

DISSIMILAR DOUBLE PENTODE 
FOR 

USE AS AN FM DETECTOR 

AND AUDIO-FREQUENCY OUTPUT 

AMPLIFIER IN T.V. RECEIVERS 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

I © zQ Q Ocl 

2G3 O  
0 

IK,IGa 

r~ 

zGl © =- ~' ~ Icz 

2K© ~ ~IP 

BOTTOM VIEW 

BASING DIAGRAM 
JEDEC 128U 

THE bALI l IS ASHARP-CUTOFF, DUAL-CONTROL PENTODE (SECTION 2) AND A POWER PENTODE 

( SECTION 1 ) IN THE T-9 COMPACTRON CONSTRUCTION. THE DUAL-CONTROL PENTODE IS IN-

TENDED FOR USE AS AN FM DETECTOR AND THE POWER PENTODE AS AN AUDIO-FREQUENCY 

OUTPUT AMPLIFIER IN T.V. RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES 

SECTION 1 

GRID 1 TO PLATE: ( I G)TO IP) 0.26 pf 

INPUT: IGl TO(H+IK+IG2+IG3+I.S. ) 11 pf 

OUTPUT: IP TO(H+IK+IG2+IG3+I.S. ) 12 pf 

SECTION 2 

GRID 1 TO PLATE: (7G1 TO 2P) 0.034 pf 

GRID 3 TO PLATE: (2 G3 TO 2P) 3.2 pf 

GRID 1 TO ALL EXCEPT PLATE: 2G1 TO 

(H + 2K + 2G2 + 2G3 + LS. ) 6.5 pf 

GRID3T0 ALL: 2G3 TO(H+2K+2G1 +2G2+2P+I.S. ) 7.5 pf 

GRID 1 TO GRID 3: (2 G7 TO 2G3) 0.24 pf 

PLATE TO PLATE: ( 1P TO 2P) 0.12 pf 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI ELD, NEW JERSEY, U.S.A., DECEMBER 1, 19 6j PLATE acE,l 



6AL1 1 

TUN6•SOL 

CONTINUED FROM PRECEDING PAGE 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES •SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 900 MA. 

LIIAITS OF APPLIED VOLTAGE 6.3±0.6 VOLTS 

HEATER-CATHODE VOLTAGE SECTION 1 SECTION 2 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 100 100 VOLTS 

TOTAL DC ANDPEAK 200 200 VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 200 VOLTS 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS•239 

SECTION 1 SECTION 2 

PLATE VOLTAGE 275 330 VOLTS 

GRID 2 VOLTAGE 275 RATING CHART VOLTS 
GRID 2 SUPPLY VOLTAGE 330 VOLTS 

GRID 3 (SUPPESSOR) VOLTAGE 28 VOLTS 

POSITIVE DC GRID 1 VOLTAGE 0 VOLTS 

PLATE DISSIPATION 10 1.7 WATTS 

GRID 2 DISSIPATION 2.0 I.1 WATTS 

GRID 1 CIRCUIT RESISTANCE 

WITH FIXED BIAS 0.25 MEGOHMS 

WITH CATHODE BIAS 0.5 MEGOHMS 

CHARACTERISTICS AND TYPICAL OPERATION 
SECTION 1 

PLATE VOLTAGE 250 VOLTS 

GRID 2 VOLTAGE 250 VOLTS 

GRID 1 VOLTAGE -8.0 VOLTS 

PEAK AF GRID 1 VOLTAGE 8.0 VOLTS 

ZERO-SIGNAL PLATE CURRENT 35 MA, 

MAXIMUM-SIGNAL PLATE CURRENT 39 MA. 

ZERO-SIGNAL GRID 2 CURRENT 2.5 MA. 

MAXIMUM SIGNAL GRID 2 CURRENT 7.0 MA. 

MAXIMUM-SIGNAL POWER OUTPUT 4.2 WATTS 

TRANSCONDUCTANCE 6,500 MICROMHCS 

PLATE RESISTANCE Apprbx. 100,000 OHMS 

LOAD RESISTANCE 5,000 OHMS 

TOTAL HARMONIC DISTORTION Approx. 10 PERCENT 

CONTINUED ON FOLLOWING PAGE 



6A~11 

P TUOIG•SOL 

CONTINUED FROM PRECEDING PAGE 

AVERAGE CHARACTERISTICS -SECTION 2 

PLATE VOLTAGE 150 VOLTS 

GRID 2 VOLTAGE 100 VOLTS 

GRID 3 VOLTAGE 0 VOLTS 

CATHODE-BIAS RESISTOR 560 OHMS 

PLATE CURRENT 1.3 MA. 

GRID 2 CURRENT 2.1 MA. 

GRID 1 TRANSCONDUCTANCE 1,000 MICROMHOS 

GRID 3 TRANSCONDUCTANCE 400 MICROMHOS 

PLATE RESISTANCE Approx. 0.15 MEGOHMS 

GRID 1 VOLTAGE FOR 16 = 30 µC 

GRID 3 VOLTAGE FOR 16= 50 µA 

Approx. -4.5 VOLTS 

Approx. -4.5 VOLTS 

G
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 D
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GRID 2 
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TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION BLOOMFt ELD, NEW JERSEYr U.S.A., DECEMBER 1, 1963 PLATE W68j2 





6AM4 

~  TUKs•so~ 

TRIODE 

MINIATURE TYPE 

MAxla

MAX. 

~_ 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.225 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

9 PIN BASE 
9Bz 

THE 6AM4 IS A HIGH-MU TRIODE USING THE 9 PIN MLNIATURE CONSTRUCTION. ITS 
SHARP CUT-OFF AND HIGH TRANSCONDUCTANCE, COUPLED WITH ITS EXCELLENT 
ISOLATION BETWEEN INPUT AND OUTPUT MAKE IT WELL SUITED FOR GROUNDED-GRID 
MIXER SERVICE OVER THE ENTIRE RANGE OF VHF/UHF TELEVISION FREQUENCIES. 

DIRECT INTERELECTRODE CAPACITANCES 

PLATE TO CATHODE: P TO K 

CATHODE TO GRID AND HEATER: K TO (GB~HJ 

PLATE TO GRID AND HEATER: P TO (GB~HJ 

HEATER TO CATHODE: H TO K 

AWITM E%TERN AL SHIElO Wj15 CONNECTED TO GRID. 

MITN WITHOUT 

SHIELDA SHIELD 

0.16 0.16 µµf 
4.6 4.4 µµf 
2.8 2.4 µµf 
1.8 1:8 µµf 

RATINGS 
INTERPRETED ACCOROIMG TO RMA STANDARD NR-210 

H EA7ER VOLTAGE 6.3 VOLLTS 

MAXIMUM HEATER-CATHODE VOLTA GEB BO VOLTS 

MAXIMUM PLATE VOLTAGE - ZOO ~-- VOLTS 

MAXIMUM POSITIVE DC GRID VOLTAGE O VOLTS 

MAXIMUM PLATE DISSIPATION 2 WATTS 

BWHEN THE 6AM4 IS OP ER ATED IN SERIES OC WITX A SECOND TUBE, AS FOR E%AMPLE IN CASCODE OR DIRECT-
000PLED CIRCUITS, TXE NEATER-CATHODE VOLTAGE OF THE SANN MAY BE AS NIGH AS 250 VOLTS MAXI NUN 
U NOER CUT-OFF CONDITIONS WITH TXE NEATER NEGATIVE WITH RESPECT TO TXE CATN ODE. 

"'~ INDICATES A CXAN GE. 

CONTINUED ON FOLLOWING PAGE 

TUNG-GOL ELECTRIC INC. ELECTRON TUNE DIVISION BLOOMFIELD. MEW JERSEY. U.S.A. FEBRUARY 1, 1956 PLATE W4571 



6AM4 

TUNG~SOL 

CO NTINDED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

CA THOOE BIAS RESISTORC

AMPLIFICATION FACTOR 

PLATE RESISTANCE (APPROX.) 

TRANSCONDUCTANCE 

PLATE CURRENT 

GRID VOLTAGE FOR I b = 10 ~.LA. (APPROX.J 

G OPER ATION WITN fI XED BIAS IS NOT RECOMMENDED. 

--► INOICATEB A CX ANGE. 

E),3 VOLTS 

0.225 AMP. 
ZOO ~— VOLTS 

ZOO OHMS 

85 .-
B 7OO ~- OHMS 

9 8OO ~— ,l1MHOS 

lO ~ MA. 
—6.5 ~— VOi TS 



6AM8A 

~  T~i10•SOl 

DIODE PENTODE 

~ti 
.875" 
MAX 

1.938" 
MAX 

2.188" 
MAX 

I I I I I 
GLASS BULB 

M tNIATU RE BUTTON 

9 FIN BASE E9-1 
OUTLINE DRAWING 

J EDEC 6-2 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3*±10~ VOLTS 

AC CR !iC 

u50 MA. 

ANY MOUNTING POSITION 

BC TTOM VIEW 

9 ASING DIAGRAM 

J EOEC ICY 

THE SAMBA IS A DIODE PENTODE EXPE CIALLY DESIGNED FOR USE AS A VIDEO DETEC-

TO'~ AND IF AMPLI FIEF IN TELEVISION RECEIVERS. IN ADDITION, THERMAL CHARAC-
TERISTICS OF THE HF_.4TER AR= CONIT RO LLEC SUCH THAT HF_ATER VOLTAGE SURGES 

D II RING THE WARM-UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES 
'AIHICH ARE SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 

PENTODE 
GRID #1 TO PLATE (MAX.) 

INPUT 

OUTPUT 

DIODE 
INPUT: P TO (H}K) 

CATHODE TO (H}P) 

COUPLING (DIODE PLATE TO PENTODE PLATE) 

COUPLING (DIODE PLATE TO GRID #1) 
COUPLING (DIODE CATHODE TO PENTODE PLATE) 

A 
SHIELD tj 15 CONNECTED TO GROUND. 

CONTINUED OX FOLLOWING PAGE 

M ITM A
SHIELD 

MITNOUT 
SHIELD 

0.015 0.015 Pf 
6.0 6.5 P~ 
3.0 2.6 ;f

2.3 1.8 
3.0 3.0 Fr 

0.035 0.10 Pf 
0.005 0.006 Pf 
0.15 0.15 pf 

T UXG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFI ELD. MEW JER SE7. U.S.A. JULY 1. 1962 PLATE W6505 



6AM8A 

TUNO.80L  ~ 

CONTINUED FROM PRECEDING PAGE 

RATINGS 
INTERPRETED ACCORDING TD DESIGN MA%IMUM SYSTEM 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO VOLT 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC ZOO VOLTS 

TOTAL DC AND PEAK ZOO VOLTS 

MAXIMUM PLATE VOLTAGE 33O VOLTS 

MAXIMUM PLATE DISSIPATION 
3 

Z WATTS 

MAXIMUM GRID #2 VOLTAGE 3EE RATING CHART 

MAXIMUM GRID #2 SUPPLY VOLTAGE 330' voLTs 
MAXIMUM GRID #2 DISSIPATION Q,55 WATTS 

MAXIMUM POSITIVE 6R ID #1 VOLTAGE C VOLTS 

MAXIMUM GRID #5 VOLTAGE Lam, VOLTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE: 

CATHODE BIAS j.O MEGOHM 

FIXED BIAS Q.QS MEGOHM 

MAXIMUM DIODE CURRENT FOR CONTINUOUS OPERATION 5.O MA. 

HEATER WARM -UP TIME (APPROX .)' 1j.O SECONDS 

NEATER WARM-UP TIME IS DEFINED AS THE TIME RE OUIRED FOR THE VOLTAGE ACROSS THE ME AT ER TO RE ACN 
ROS OF IT$ RATED VOLTAGE AFTER APPLYING 4 TIMES RFTEO HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE ME ATER IN SERIES WI TN A PESI STANCE OF VALUE j TIME$ THE NOMINAL HEATER OPERATING 
RESISTANCE. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

PLATE VOLTAGE IZ5 VOLTS 

GRID #2 VOLTAGE jZj VOLTS 

GRID #3 VOLTAGE O VOLTS 

CATHODE RESISTOR 5(~ OHMS 

PLATE CURRENT jZ.5 MA. 

GRID #2 CURRENT 3,Z MA. 

TRANSCONDUCTANCE ] HOO µMHOS 

PLATE RESISTANCE (APPROX.) Q,3 MEGOHM 

GRID #1 VOLTAGE FOR I b = 20 µA. (APPROX.) -( VOLTS 

PLATE CURRENT AT E~1='3V.y Rk = 0 Z.0 MA. 

DIODE PLATE VOLTAGE FOR 

DIODE CURRENT = 50 MA. j0 VOLTS 

DESIGN-MA%IYUY PAYING$ ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED DATA, AND Sn0Ul0 
NOT BE E%GEED ED UNDER TnE WORST PROBABLE CONDITIONS. THE DEVICE YANU FACTOR ER CHOOSES THESE 
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF TnE DEVICE, TAKING RESPONSIBILITY FOR THE 
EFFECT$ OF Cn ANGES IN OPERATING CONDITION$ DUE TO V4R1 Ail ONS IN OEYI CE CHARACTERISTICS. THE 
EOUI PY ENT YANUFACTUR ER SnOU LD DESIGN 50 THAT INITIALLY AND Tn ROUGXOUT LIFE NO DESIGN-Y A%1 YUM 

V AIUE FOR TnE INTENDED SERVICE I$ E%CEEDED wlTn A BOGEY DEVICE UNDER THE WORST PROBABLE 
OP ER A,T ING CONDITIONS WITH RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, 
E OUI PY ENT CONTROL ADJ USTYENT, LOAD VARIATION, SIGNAL VARIATION, ANn ENVI RON ME NT4L CONDITIONS. 
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6AN4 

TUNO.80L 

TRIODE 

MINIATURE TYPE 

3' 
a COATED UNIPOTENTIAL CATHODE 

"MA x'~ 

I iT ~ HEATER 

MAx. 3„ 6.3 VOLTS 0.225 AMP. 

I q AC OR DC 
4 I ~ MAX 

ANY MOUNTING POSITIGN 

GLASS BULB 
BOTTOM VIEW 

MINIATURE BUTTON 
7 PIN BASE 

7DN 

THE 6AN4 IS A HIGH-MU TRIODE USING THE 7 PIN MINIATURE CONSTRUCTION. 
IT IS DESIGNED FOR USE AS A GROUNDED-GRID AMPLIFIER OR MIXER IN UHF 
TELEVISION APPLICATIONS. 

DIRECT INTERELECTRODE CAPACITANCES 

GR{D TO PLATE: (G TO P) 

INPUT: G TO (H}K) 

OUTPUT: P TO (H}K) 
HEATER TO CATHODE: (H TO K) 

6 ROURDED GRID 
INPUT 

OUTPUT 

RATINGS 
INTERPRETED ACL DRDING TO RNA STANDARD NR-210 

DESIGN CENTER VALUES 

1.7 µµf 
2.8 µµf 

0.28 µµf 
3.0 µµf 

6.0 µµf 
1.8 µµf 

HEATER VOLTAGE ().j VOLTS 

MAXIMUM HEATER- CATHODE VOLTAGE: 
HEATER POSITIVE WITH RESPECT .TO CATHODE 

DC ZOO VOLTS 
TOTAL DC AND PEAK 'ZOO VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
TOTAL DC AND PEAK ZOO VOLTS 

MAXIMUM PLATE VOLTAGE jOO VOLTS 

MAXIMUM PLATE DISSIPATION LI WATTS 

MAXIMUM CATHODE CURRENT jO Mp. 

MAXIMUM GRID CIRCUIT RESISTANCE: 
FIXED BIAS OPERATION O.1 MEGOHM 
CATHODE BIAS OPERATION O.5 MEGOHM 

LONTI NU EO ON FOLLOWING PAGE 

~I NDI[ATES A LN AY GE. 

J 

TUNG—SOL EI ECTR IC INC. ELECTRON TUBE DIVISION NEwARN, MEW JERSET, u. S. A, SEP TEYe ER 1, 195j PLATE /jj60 



6AN4 

TUN6•SOL 

CONTINUED FROM PRELEOIMG PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

NEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT 0.225 AMP. 

PLATE VOLTAGE 200 VOL 75 

CATHODE BIAS RESISTOR 100 OHMS 

PLATE CURRENT 13 MA. 

TRANSCONDUC TA NCE lO OOO LLMHOS 

AMPLIFICATION FACTOR 70 
GRID V.OL TA GE FOR 20 IJ.A. PLATE CURRENT -~ VOLTS 

MIXER SERVICE 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

CATHODE BIAS RESISTOR 

PLATE CURRENT 

OSCILLATOR INJECTOR VOLTAGE (RMS) 

CONVERSION CONDUCTANCE 

6.3 voLTs 
0.225 AMP. 

125 voLTs 
27O OHMS 

~ MA. 

1.4 VOLTS 

2 9OO I).MMOS 

6AN4 
" 1 ' ~~■_ TRIODE UNIT 25 ~ 0 ~ 

- 
~ ~~ 

ti' ~~ ti~ 
ti

~ ~ o Ef = 6.3 Volts 

■II■I-~■~I ■I_-~ O ■■■■■-
~ ■II■=/■I ■~/~~/I~I ,tii ■■■~ 

■III//■■/■~II~' I ■~ 
W I,■~~ ,,■■ ,I■-~,-_ , ~ ■ 

~ ■

P.~~~ ,, , 

5 
~~~%~ . 

~ ~■■ 

~ 1300 0 50 100 150 200 250 
I 

PLATE VOLTS 

PLATE X7761 SEPTEMBER 1, 195) TUNG-SOL ELECTRIC INC. ELECTRON TV BE DIVISION MEWARN. NEW JER SET S U.S.A. 
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6l~N~, 

TUNG-SOL 

.PENTODE 

MINIATURE TYPE 

PLATE 

sly3 

MAR. 1 N

1949 

3' 
a_ r 

le 
MAX. 

28 

COATED UNIPOTENTIAL CATHODE 

' HEATER 

6.3 VOLTS 450 l41. 

AC OR DC 
NEATER VOLTAGE SNDUID NOT. DEVIATE 

MORE TNANf10 PfRCE NT Of THE RATED 
N}A%. v1lUE. 

GLASS BULB ANY MOUNTING POSITION 
BOTTOM VIEW 

MINIATURE BUTTON 
7 PIN BASE 

1BD 

THE 6AN5 IS A HIGH 'tFFiCIENCY POWER PENTODE IN THE MINIATUR[ CONSTRUCTION. 
IT IS CHARACTER_ 2ED BY LOW INTERELECTRODE CAPACITANCES AND HIGHPERVEANCE 
WHICH ADAPT IT WELL TO HIGH FREQUENCY OR WIDE-BAND SERVICE. 

DIRECT INTERELECTRODE CAPACITANCES 
W ITM ExTERN AL SN IELD Wj 16 CONNECTED TO CATHODE 

GRID TO PLATE; (G1 TO P) MAX. 0.075 
INPUT; Gi TO (H}K6G}}GZ) .9 

OUTPUT; p TO (M}KhG3}GZ) 4.B 

µµf 
µµf 
µµf 

RATINGS 
INTERPRETED ACCORDING TO AMA STANDARD MR-210 

HEATER VOLTAGE 6.3 6.3 VOLTS 

MAXIMUM HEATER—CATHODE VOLTAGE 9O 9O VOLTS 

MAXIMUM PLATE VOLTAGE 120 3OO VOLTS 

MAXIMUM GRID #2 VOLTAGE 120 3ti0 VOLTS 

MAXIMUM PLATE DISSIPATION 4,2 L.7 WATTS 

MAXIMUM GRID #2 DISSIPATION 1.4 0.56 WATTS 

MA X.I MUM CATHODE CURRENT 5O 2O MA. 

MAXIMUM BULB TEMPERATURE 140 14O °C 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

GLASS Al AMPLIFIER 

HEATER VOLTAGE 6,3 VOI TS 

HEATER CURRENT 45O MA. 

PLATE VOLTAGE 12O VOLTS 

GRID #2 VOLTAGE 12O VOLTS 

CATHODE RESISTORA 120 OHMS 

PLATE RESISTANCE (APPROX.) IZ 500 OHMS 

TRANSCONDUCTANCE H OOO II.M MOS 

PLATE CURRENT 35 MA. 

GRID #2 CURRENT Z2 MA, 

LOAD RESISTANCE Z 5O0 OHMS 

POWER OUTPUT Z.3 WATTS 

GRID #1 VOl TALE fOR I b = S MA. MAX. -2O VOLTS 

AFI%ED BIAS OPERATION IS RECON MENDED ONLY WHEN THE PLATE AND SCREEN DISSIPATION IS LESS iNAN 70 

PERCENT OF THE DESIGN CENTER MAXIMUM RATING. THE DC GRID CIRCUIT RESISTANCE SM DULD NOT Ex CEEO 

100, OOP OHMS FOR SELF BIAS OP ERA TIOX OR FOR THE LIMITED FI%ED BIAS OPERATION DEFINED ABOVE. THA 

GRID CIRCUIT RESISTANCE SHOULD NOT EXCEED 150,000 FOR SE IF BIAS OPERATION IX APPLICATIONS WHEPE 

THE ABS OLV TE MA%ILIUM HEATER VOLTAGE IS 6.6 VOLTS. 

C OPY RIG MT 1949 BY TUNG-SOL ELECTRIC INC. ELECTRON TUBE OIVI SION NEW ARk NEW JERSEY U 5 A. 
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6AN5 
PENTODE CONNECTION 

Ef ~ 6.3 Volts 
EcZ 

a 120 Volts 

25 50 75 100 125 
PLATE VOLTS 
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6AN5 
PENTODE CONNECTION L 

Eq = 6.3 Volts ~ 
EcZ = 120 Volts 

Ec1 = 0 

—9 r ---
I ~ 1 ~ 

50 100 150 200 
PLATE VOLTS 
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I 

SLATE 
siyr 

r~r. 1, 
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6AN8 

TUNo•:o~ 
TRIODE PENTODE 

MINIATURE TYPE 

.875" 
MAX 

1.938°
MAX 

2.188°
MAX 

VI I I 

GLASS BULB 

MINIATURE BUTTON 
9 PIN BASE E9-1 

OUTLINE DRAWING 
JEDEC 6-2 

COATED UNIPOTE NTIAL CATHODE 

FOR GENERAL PU RPOSE 

APPLICATIONS IN TV RECEIVERS 

ANY MOUNTING POSITION 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 9DA 

THE 6AN8 IS A MEDIUM MU TRIODE AND A SHARP CUTOFF PENTODE IN THE 9 PIN MINIATURE 

CONSTRUCTION. THE PENTODE SECTION MAY BE USED AS AN IF AMPLIFIER OR A REACTANCE 

TUBE WHILE THE TRIODE SECTION IS WELL SUITED FOR USE IN LOW-FREQUENCY OSCILLATOR, 

SYNC CLIPPER, SYNC SEPARATOR AND PHASE SPLITTER CIRCUITS. 

DIRECT INTERELECTRODE CAPACITANCES 

TRIODE UNIT: 

GRID TO PLATE: (TG TO TP) 1.5 pf 

INPUT: TG TO (H+TK) 2.0 pf 

OUTPUT: TP TO (H+TK) -i 0.26 pf 

PENTODE UNIT: 

GRID 1 TO PLATE: (PGl TO PP) MAX. 0.04 pf 

INPUT: PGl TO (H+PK+pG2+PG3+I.S.) 7.0 pf 

OUTPUT: PP TO (H+PK+PG2+PG3+I.S.) _-.. 2.4 pf 

COUPLING: 

TRIODE GRID TO PENTODE PLATE: (TG TO PP) MAX. --r 0.02 pf 

PENTODE GRID 1 TO TRIODE PLATE: (PGl TO TP) MAX. O.G2 pf 

PENTODE PLATE TO TRIODE PLATE: (Fp TO TP )MAX. --~ C.1 ~ pf 

NEATER CHARACTERISTICS AND RATINGS 
DESIGN MA %IMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 4-~ 

HEATER SUPPLY LIMITS: 
VOLTAGE OPERATION 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 
DC 
TOTAL DC AND PEAK 

6.3'_0.6 

200 

100 
200 

VOLTS 

VOLTS 

vOLTS 
VOLTS 

CONTINUED ON FOLLOWING PAGE 

TANG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, RLOOMFI ELD, NF.W JERSEY, U.S.A., NOVEMBER 1, 1962 PLATE 4. ; 



6AN8 

TUNG•SOL 

—. MAXIMUM RATINGS 

DESIGN MAxIMUM VALUES -SEE EIA STANDARD RS-~79 

TRIODE PENTODE 

PLATE VOLTAGE 330 330 VOLTS 
GRID 2 VOLTAGE ---- SEE RATING 

CHART 

GRID 2 SUPPLY VOLTAGE ---- 330 VOLTS 

PLATE DISSIPATION 2.8 2.3 WATTS 

GRID 2 DISSIPATION ---- 0.55 WATTS 
POSITIVE DC GRID 1 VOLTAGE 0 0 VOLTS 

GRID 1 CIRCUIT RESISTANCE: B 

FOR CATHODE-BIAS OPERATION 1.0 1 .0 MEGOHM 

FOR FIXED-BIAS OPERATION 0.5 0.25 MEGOHM 

--. TYPICAL OPERATING CHARACTERISTICS 

CLASS A~AMPLI FIER 

TRIODE PENTODE 

PLATE SUPPLY VOLTAGE 150 125 VOLTS 

GRID 2 SUPPLY VOLTAGE --- 125 VOLTS 

GRID 1 VOLTAGE -3 0 VOLTS 

CATHODE BIAS RESISTOR 0 56 OHMS 

AMPLIFICATION FACTOR 21 ----

TRANSCONDUCTANCE 4500 7800 µMHOS 

PLATE CURRENT 15 12 MA. 

PLATE RESISTANCE (AP PROX) 4700 170,000 OHMS 

GRiD 2 CURRENT ---- 3.8 MA. 

GRID 1 VOLTAGE (APPROX.) FOR 16-20µA -17 ---- VOLTS 

PLATE CURRENT AT Ec1=-3 V., Rk=O ---- 1 .6 MA. 

GRID 1 VOLTAGE (A PPROX.) FOR 16=20µA. ---- -b VOLTS 

IF EITHER UNIT IS OPF Pq TING '~T M -.X IMUM RATED CONDITIONS, GRID 71 CI~~CJIT RESISTANCES FOR BOTH 
UNITS SHOULu NOT E%GEED THE STATED VALUES. 

THr- bi.NBA CURVES AL50 APPL7 FOR THE 6AN8. 

~ INDI GaT_; ~ry A,YG E. 



6AN8A 

TUNG•SOL 

TRIOCE PENTODE 
MINIATURE TYPE 

.875" 
MAX 

1.938°
MAX 

2.188°
MAX 

I I I I I 

GLASS BULB 

MINIATURE BUTTON 
9 PIN BASE E9-1 

OUTLINE DRAWING 
JEDEC 6-2 

COATED UNIPOTE NTIAL CATHODE 

FOR GENERAL.PURPOSE 

APPLICATIONS IN TV RECEIVERS 

ANY MOUNTING POSITION 

BOTTOM VIEW 
BASING DIAGRAM 

1EDEC 9DA 

THE 6AN8A IS A MEDIUM MU TRIODE AND A SHARP CUTOFF PENTODE IN THE 9 PIN MINIATURE 
CONSTRUCTION. THE PENTODE SECTION MAY BE USED AS AN IF AMPLIFIER OR A REACTANCE 
TUBE WHILE THE TRIODE SECTION IS WELL SUITED FOR USE IN LOW-FREQUENCY OSCILLATOR, 
SYNC CLIPPER, SYNC SEPARATOR AND PHASE SPLITTER CIRCUITS. THERMAL CHARACTERISTICS 
OF THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM-
UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICFI ARE SIMILARL'~ 
CONTROLLED. 

DIRECT INTEREIECTRODE CAPACITANCES 

TRIODE UNIT: 

GRID TO PLATE: (TG TO TP) 1.5 pr 

INPUT: TG TO (H+TK) 2.0 pf 

OUTPUT: TP TO (H+TK) —► 0.26 pf 

PENTODE UNIT: 

GRID 1 TO PLATE: (PGl TO PP) MAX. O.G4 pf 
INPUT: PGl TO (H+PK+PG2+PG3+I.S.) 7.0 pf 
OUTPUT: PP TO (H+PK+PG2+PG3+I.S.) ---► 2.4 of 

COUPLING: 
TRIODE GRID TO PENTODE PLATE: (TG TO PP) MAX. ~ 0.02 pf 
PENTODE GRID 1 TO TRIODE PLATE: (PGl TO TP) MAX. ~ 0.02 pf 
PENTODE PLATE TO TRIODE PLATE: (Pp TO TP )MAX. ~ 2. 1 5 pf 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MA %IMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 450 MA. 

HEATER WARM-UP TIMER 11 SECON;:S 

HEATER SUPPLY LIMITS: 
VOLTAGE OPERATION 6.310.6 VOLTS 

MAXIMUM HEATER-CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 
DC 100 VOLTS 
TOTAL DC AND PEAK 200 VOLTS 

CONTINUED ON FOLLOWING PAGE 

 J 
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6AN8A 

TUNG•SGL 

—+ MAXIMUM RATINGS 

DESIGN MAXIMUM VALUES - 5 EE EIA STANDARD RS-739 

TRIODE PENTODE 

PLATE VOLTAGE 330 330 VOLTS 

GRID 2 VOLTAGE SEE RATIJJG 
CHART 

GRID 2 SUPPLY VOLTAGE ---- 330 VOLTS 

PLATE DISSIPATION 2.8 2.3 WATTS 

GRID2 DISSIPATION ---- 0.55 WATTS 

POSITIVE DC GRID 1 VOLTAGE 0 0 VOLTS 
GRID 1 CIRCUIT RESISTANCE: d 

FOR CATHODE-BIAS OPERATION 1 .0 1.0 MEGOHM 
FOR FIXED-BIAS OPERATION 0.5 0.25 MEGOHM 

~ TYPICAL OPERATING CHARACTERISTICS 

CLASS A I AMPLI FIER 

TRIODE PENTODE 

PLATE SUPPLY VOLTAGE 150 125 VOLTS 

GRID 2 SUPPLY VOLTAGE ---- 125 VOLTS 

GRID 1 VOLTAGE -3 0 VOLTS 
CATHODE BIAS RESISTOR 0 56 OHMS 
AMPLIFICATION FACTOR 21 ----
TRANSCONDUCTANCE 4500 7800 pMHOS 
PLATE CURRENT 15 12 MA. 
PLATE RESISTANCE (APPROX) 4700 170,000 OHMS 
GRID 2 CURRENT ---- 3.8 MA. 
GRID 1 VOLTAGE (APPROX.) FOR 16=20µA -17 ---- VOLTS 
PLATE CURRENT AT Ecl-3 V., Rk=O ---- 1.6 MA. 
GRID 1 VOLTAGE (APPROX.) FOR 16=20µA. ---- -6 VOLTS 

A 

HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO 

REACH 80. 0'r ITS RATED VOLTAGE AFTER APPLYING ~ TIMES RATED HEATER VOLTAGE TO A CIRCUIT 

CONSISTING OF THE TUBE HEATER IN SEREIS WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL 

HEATER OPERATING RESISTANCE. 

IF EITHER UNIT IS OPERq TING ~T MAX LMUM RATED CONDITIONS, GRID xl ChtCUIT RESISTANCES FOR BOTH 

UNITS SHOULD NOT EXCEED THE STATED VALUES. 

~ INDI LUTES ? CH ANG[. 

v 

 J 



6AN8A 

6AN8A 
TRIODE UNIT 

E{ = 6.3 Volts 
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6AN8A 

sAI1sA 
PENTODE UNIT 

E{ = 6.3 Volts 
Eb = 200 Volts 
Ec = 150 Volts 
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6AN8A 
PENTODE UNIT 
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6AQ5- 6AQ5A 

3" 1 
e 
ax 
25. 

8 
Max. 

1

GLASS BULB 

  TUNIi•SOL  ~ 

BEAM PENTODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.45 AMP. 
AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

'7 PIN BASE 

78Z 

THE 6AQ5 AND 6AQ5A ARE BEAM POWER AMPLIFIERS USING THE 7 PIN MINIATURE 
CONSTRUCTION. THEY ARE DESIGNED FOR SERVICE IN TELEVISION RECEIVERS WHERE 
HIGH POWER SENSITIVITY AND HIGH POWER OUTPUT IS DESIRED. THERMAL CHARAC—
TERISTICS OF THE NEATER OF THE 6AQ5A ARE CONTROLLED SUCH THAT HEATER 
VOLTAGE SURGES DURING THE WARM—UP CYCLE ARE MINIMIZED PROVIDED IT IS 
USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. EXCEPT FOR THE 
CONTROLLED HEATER WARM—UP TIME OF THE 6AQ5A, THE TUBES ARE IDENTICAL. 

GRID #1 TO PLATE 

INPUT 

OUTPUT 

DIRECT INTERELECTRODE CAPACITANCES — APPRox. 
WITX NO EXTEft NAL SXIELD 

RATINGS 
INTERPRETED ACCO RWING iU DESIGN MAXIMUM SYSTEM 

CLASS Al AMPLIFIER 

0.4 uuf 
8.0 w~f 

8.5 uuf 

HEATER VOLTAGE C.3 VOL iS 

MAXIMUM PEAK HEATER—CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 

OC LOO VOLTS 
TOTAL OC AND PEAK 200 VOLTS 

MAXIMUM PLATE VOLTAGE 275 r VOLTS 

MAXIMUM GRID #2 VOLTAGE 975 t VOLTS 

MAXIMUM PLATE DISSIPAT ION ],2 WATTS 

MAXIMUM GRID #2 INPUT `2 WATTS 

MAXIMUM BULB TEMPERATURE 
(AT HOTTEST POINT ON BULB SURFACE)A 250 OC 

MAXIMUM GRID #1 CIRCUIT RESISTANCE: 
FIXED BIAS OPERATION 
CATHODE BIAS OPERATION 

HEATER WARM—UP TIME (APPROX.)* (6AQ5A ONLY) 

0.1 ME GOHMS 
0.5 MEGOHMS 

11.0 SECONDS 

AMI GH AMBIENT TEMPERATURE AND SHIELDING MAY NECESSITATE A REDUCTION IN OPERATING DISSIPATION. 
WHEN TUBE SH IELOS ARE USED. IT IS ADVISABLE TO PAINT TXE INSIDE AND OUTSIDE SURFACES OF THE 
T 118E SXIELD A DULL BL ACN AND TO PROVIDE VENTILATION SLOTS TO REDUCE O PERATI NG TEMPERATURE. 

HEATER WARM-UP TIME IS DEf IXED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 
80i OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF TXE TUBE NEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL NEATER OPERATING 
RESISTANCE. 

CONTI RUED ON FOIL OWING PAGE 

TONG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELO, XEW JERSEY, U.S.A. MARCH 1, 1959 PLATE N5435 



6AQ5-6AQ5A 

TUNG•SOL 

RATINGS — coNTlo. 
INTERPRETED ACCO ROING TO DESIGN MAXIMUM SYSTEM 

VERTICAL DEFLEC(ION AMPLIFIERB c *
~'~ID A7 LONN ECT EG TG PLATE 

-HEATER VOLTAGE E).j VOLTS 

MAXIMUM DC PLATE VOLTAGE 2]5 VOLTS 

MAXIMUM PEAK POSITIVE PLATE VOLTAGE (ABS. MAX.) jjOO VOLTS 

MAXIMUM PLATE DISSIPATION D jO WATTS 

MAXIMUM PEAK NEGATIVE GRID #1 VOLTAGE 2]5 VOLTS 

MAXIMUM AVERAGE CATHODE CURRENT 4O MA. 

MAXIMUM PEAK CATHODE CURRENT jj5 MA. 

MAXIMUM BULB TEMPERATURE (AT HOTTEST POINT) 25O °C 

TYPICAL GPERATR(G C9taDITIOtIS ACID CtIARACTEP,ISTICS 

CLASS Aj AMPLIFIER E 

HEATER VOLTAGE El.j C'•3 VOLTS 

HEATER CURRENT 0.45 O.uS AMP. 

PLATE VOLTAGE LSO 25C VOLTS 

GRID #2 VOLTAGE j$O 250 VOLTS 

GRID #1 VOLTAGE —$•5 —j2.5 VOLTS 

PEAK AF GRID #1 VOLTAGE $. rj j2.5 VOLTS 

ZERO-SIGNAL PLATE CURRENT 29 45 MA. 

MAXIMUM SIGNAL FLATE CURRENT 3O 4] MA. 

ZERO- SIGNAL GRID #Z CURRENT (APPROX.) 3 4.5 MA. 

MAXIMUM SIGNAL GRID #2 CURRENT (APPROX.) 4 ] MA. 

PLATE RESISTANCE (APPROX.) jrH 000 S2 000 OHMS 

TRANSCONDUCTANCE 3 ]OO 4 ZOO LLMHOS 

LOAD RESISTANCE 5 500 5 000 OHMS 
TOTAL HARMONIC DISTORTION $ $ PERCENT 

MAXIMUM SIGNAL POWER OUTPUT 2.O LI.S WATTS 

ESINGLE TUBE. 

AVERAGE CHARACTERISTICS - TRIODE CONNECTED* 

PLATE VOLTAGE 25O VOLTS 

GRID VOLTAGE —j2.5 VOL7S 

PLATE CURRENT 49.5 MA. 

TR AN SCONDUCTANCE 4$OO µMHOS 

AMPLIFICATION FACTOR 9.j 

PLATE RESISTANCE (APPROX.) j9]O OHMS 

GRIC VOLTAGE (APPROX.) FOR Ib O.S MA. -3] VOLTS 

B FOR OPERATION IN A 525-IINE. j0-FRAME STSTEN A$ DESCRIBED IN "STAN DAROS OF GOOD ENGINEERING 
PRACTICE fOR TEIEVI SIGN BROADCAST STATIONS: FEDERAL COMMUNICATION$ COMMISSION"~ THE DUTY CTLLE 
OF THE VOLTAGE PULSE MUST NOT EXCEED 155 Of ONE SCANNING CYCLE. 

CTRIDDE CONN ECT Etw 

D IN STAGES OPERATING WITH GRID LEAN BIAS AN AD EQUgTE CATMO DE BIAS RESISTOR OR OTHER SUITABLE 
MEANS I$ REOUI RED TO PROTECT THE TUBE IN THE APSEN CE OF EXCITATION. 

Y 

~/ 

INDICATES AN ADDITION. 

~ INDICATES A CHANGE. 
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PENTODE CONNECTION 

Et = 0.3 Volts 
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6AQ5 - 6AQ5A 

6AQ5-6AQ5A 
P ENTOOE CONNECTION 

Ef =6.3 Volts 
ECz = 250 Volts 
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6AQ5-6AQ5A 
PENTODE CONNECTION 

Et = 6.3 Volts 
Ecz = 250 Volts 
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6AQ6 

PLATE 
4096 

JULY 1, 
1948 

GLASS BULB 

TONG-SOL 

DOUBLE-DIODE TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 150 MA. 

AC OR DC 

ANY MOUNTING POSITIGN 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

THE 6AQ6 COMBINES TWO DIODES AND A HIGH-MU TRIODE VOLTAGE AMPLIFIER IN 
THE MINIATURE CONSTRUCTION. THE THREE SECTIONS USE A COMMON CATHODE BUT 
ARE ADEQUATELY SHIELDED TO PROVIDE FOR SIMULTANEOUS SERVICE AS DETECTORS, 
AVC RECTIFIER, AND AUDIO VOLTAGE AMPLIFIER. THIS TUBE IS PARTICULARLY 
USEFUL IN DESIGNS REQUIRING ECONOMY OF HEATER POWER. 

RATINGS 
INTERPRETED PCC ORDING TO RMA STANDARD MN-710 

HEATER VOLTAGE 6.3 VOLTS 

MAXIMUM HEATER-CATHODE VOL TA 6E 9O VOLTS 

MAXIMUM PLATE VOLTAGE 3OO VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

TRIOCE UNIT - CLASS Al AMPLIFIER 

HEATER VOLTAGE 6.3 6.3 VOLTS 

HEATER CURRENT 15O 15O MA. 

PLATE VOLTAGE ZOO Z5O VOLTS 

GRID VOLTAGE -1 -3 VOLTS 

PLATE CURRENT O.$ 1.O MA, 

PLATE RESISTANCE 61 OOO 5$ OOO OHMS 

TRANSC ONDUCTA NCE 1 15O 1 ZOO LLMHOS 

AMPLIFICATION FACTOR ]O ]O 

DIODE UNITS - TWO 

THE DIODE UNITS ARE INDEPENDENT OF THE TRIODE UNIT EXCEPT FOR THE COMMON 

CATHODE SLEEVE. DIODE BIASING OF THE TRIODE IS NOT SUITABLE. 

SIMILAR TPP6 R8RBR8NCB: Ratings and Cha ractertistics somewhat simila* tc 
6/.26, 6Q7, 6Q9GT, 6SQ7, 6SQ'IGS, 7B 8, 9C6. 

1 

~ / 

COPYRIGHT 1p4B BV TUNG~SOL ELECTRIC INC. ELECTRON TUBE DIVISION NEWARK. NEW JERSEY. U.5 A. 



6AQ6 

6AQ6 
TR IOUE UNIT 

Ef = 6.3 volts '~~
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6AQ6 
TRIODE UNIT 

EF = 6 3 Volts 
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6AR5 

TUNG-SOL 

PENTODE 

PL AiE 

2010 

YAY j 
1988 

MINIATURE TYPE 

COATED UNIPCTENTIAL CATH~OE 

HEATER 

n.3 VOLTS 400 ti'~A. 

4C CR DC 

ANY MOUNTINn PU51T1(iN 

GLASS BULB 

BOTTOM VIEW 
MINIATURE DUTTON 

7 PIN BASE 

THE 6AR5 IS A PENTODE POWER AMPLIFIER USING THE MINIATURE CONSTRUCTION. 
IT IS INTENDED FOR SERVICE IN AC AND STC~AGE BATTERY OPERATED RECEIVERS 
WHERE MODERATE POWER SENSITIVITY AND POWER OUTPUT IS CESIRED. 

RATINGS 
: XTERPRETED ACCORDING TO RMA STANDARD MB-210 

HEATER VOLTAGE 

MAXIMUM HEATER-CATHODE VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID #2 VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM GRID #2 DISSIPATION 

MAXIMUM GRID #i CIRCUIT RESISTANCE (FIXED BIAS) 

MAXIMUM GRID #i CIRCUIT RESISTANCE (SELF BIAS) 

b.3 
90 
250 
250 
E.5 
2.5 

0.1 
O.J 

TYP{CAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

VOLTS 

voLrs 
VOLTS 

voLrs 
WATTS 

W AT75 

ME GOHM 

ME60HM 

HEATER VOLTAGE 

HEATER CURRENT - 

PLATE VOLTAGE 

GRID #2 VOLTAGE 

GRID #i VOLTAGE 

PEAK AF GRID #i VOLTAGE 

PLA 7E RESISTANCE (ApPROX.) 

6.3 
4OO 
25O 
250 

-16.5 
16.5 

65 OOO 

6.3 
4OO 
25O 
25O 
-16 
lE 

6E OOO 

VOLTS 

MA. 

VOLTS 

VOLTS 

VOLTS 

VOLTS 

OHMS 

T RANSCONDUCTANCE 2 4OO 2 3OO (AMH OS 

ZERO-SIGNAL PLATE CURRENT 34 32 MA. 

ZERO-SIGNAL_ 6H10 #2 CURRENT (NOMINAL) 5.~ 5.5 MA. 

MAXIMUM SIGNAL PLATE CURRENT 35 33 MA. 

MAXIMUM SIGNAL GRID #2 CURRENT (NOMINAL) LO LO MA. 

LOAD RESISTANCE T OOO ~ 5OO OHMS 

TOTAL HARMONIC DISTORTION ~ 11 PERCENT 

POWER OUTPUT 3.2 3,4 WATTS 

l l 

C OPY RtG MT d3 pY 'UN ~-SC, lA'-'P 'A v=/.- :'vim -~CC~P~~".~= ~1;3E :. . SOON NEWARK. NEW' JERSEY L S A. 





6AR5 

6AR5 
PE NTOD E~CONNECTION 

Et = 6.3 Volts 

ECz = 250 Volts 
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6AR5 

6AR5 
TRIODE CONNECTION 

Ef = 6.3 Volts 
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6AR5 
PENTODE CONNECTION 

Eq - 6.3 Volts 
Eb - 250 Volts 
EC2 - 250 Volts 
Eoi - -16 Volts 
Es ~9 - 12.7 Volts RM5 

  Po 
  ~I$t. 

W 
V 

W 

 ao 
O 

r 

20 c 
v 

Y 

S 

10~ 
r 0 r 

:>;o0 5eoo rsa~ a 
LOA! RESISTANCE (R~) - OHMS 

r

bot z Soo 

~A 

LSAT[ 
2[sj 

SE►T. 1 ~,", 

I 1 1 1 1 
COIY1110 NT IAN N TVNp-qL [I K TIIIC ING. II KTOON TU![ ~IVINON N[W AA N. N[W u [A. 



6AR6 

~  TUN6~SOl 

BEAM PENTODE 

-. 

~: 

PLATE 
2A 81 

N AR. 1 
1952 

1 

2~ 3~ 
MAx MAx 

I 

I

' 32 - I 
MA% I 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 1.2 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

GOTTOM VIEW 
INTERMEDIATE (SHORT) 
SHELL 6 PIN OCTAL LOW 
LOSS PHENOLIC BASE 

ban 

THE 6AR6 IS A BEAM POWER AMPLIFIER DESIGNED SPECIFICALLY FOR APPLICATIONS 
REQUIRING RELATIVELY HIGH PEAK PLATE CURRENTS AT NEGATIVE GRID POTENTIALS. 
IT IS CONSTRUCTED TO WITHSTAND RELATIVELY HIGH PLATE POTENTIALS. 

DIRECT INTERELECTRODE CAPACITANCES 
wl Tn No ExTER NaL SHIELD 

GRID #i TO PLATE: (G1 TO P) 

INPUT: G1 TO (H}K }Gz) 

OUTPUT: P TO (H}K}Gz) 

HEATER TO C'A THODE: (H TO K) 

RATINGS 
INTERPRETED ACCORDING TO RMA STANDARD MB-210 

0.55 Ijl~f 
11 µµf 
7 µµf 
10 µµf 

HEATER VOLTAGE 6.3 VOLTS 

MAXIMUM HEATER—CATHODE VOLTAGE 2OO VOLTS 

MAXIMUM DC PLATE VOLTAGE ~ 565 VOLTS 
MAXIMUM OC GRID #2 VOLTAGE 3OO VOLTS 
MAXIMUM DC GRID #1 VOLTA 6E -3OO TO O VOLTS 
MAXIMUM PLATE DISSIPATION 1,9 WATTS 
MAXIMUM GRID #2 DISSIPATION 3.2 WATTS 
MAXIMUM DC PLATE CURRENT 115 MA. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

':,LASS Al AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

DC PLATE VOLTAGE 

DC GRID #2 VOLTAGE 

VOLTS 

AMP. 

VOLTS 

VOLTS 
OC GRID #1 VOLTAGE —12.5 —22.5 VOLTS 

GRID #1 CIRCUIT RESISTANCE (MAX.) 10O OGO ZOO OOO OHMS 

DC PLATE CURRENT 9O ~~ MA. 
GRID #2 CURRENT TIED TO PLATE 5 MA. 
PLATE RESISTANCE (APPROX.) 1 OOO 21 OOO OHMS 

TRANSCONDUCTANCE C OOO 5 4OO µMHOS 

OC GR iD #1 VOLTAGE 
FOR PLATE CURRENT CUTOFF -65 VOLTS 

TRIODE 
CONNECTION 

PENTODE 
CONNECTION 

6.3 6.3 
1.2 1.2 
-2OO 25O 

TIED TD PL 4TE 250 

--►INI~I CAiES A CN ANGE OR ADDITION. 

COPYRIGHT 1932 BY TUNG~SOL ELECTRIC INC. ELECTRON TURF DIVISION NEWARK. N[W 



6AR6 

._L_ 

6AR6 

400 
PENTOCE CONNECTION 

Et = 6 3 Volts 
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6AR8 

TUNG•SGL 

SHEET-BEAM TUBE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.3 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

GLASS BULB 
BOTTOM YIEW 
SMALL BUTTON 
q PIN BASE 

9DP 

P I N W5 SHOULD BE CONXELTEO 
DIRECTLY TO GROUND. 

THE 6AR8 IS A DOUBLE—PLATE SHEET—BEAM TUBE CONTAINING A PAIR OF BALANCED 
DEFLECTORS TO DIRECT THE ELECTRON BEAM TO EITHER OF THE TWO PLATES AND A 
CONTROL GRID TO VARY THE INTENSITY OF THE BEAM. IT IS DESIGNED FOR USE 
AS A SYNCHRONOUS DETECTOR IN COLOR TELEVISION RECEIVERS. IT IS ALSO 
SUITABLE IN THE BURST GATE CIRCUIT OF COLOR TELEVISION ANDA VARIETY 
OF OTHER SWITCHING AND GATING APPLICATIONS. 

DIRECT INTERELECTRODE CAPACITANCES — APPRox. 
WI TM NO E%TERN AL SXI ELo 

DEFLECTOR #1 TO ALL 

DEFLECTOR #2 TO ALL 

GRID #4 TO ALL EXCEPT PLATES 

PLATE #1 TO ALL 

PLATE #2 TO ALL 

GRID #1 TO DEFLECTOR #1 

GRID #1 TO DEFLECTOR #2 

PLATE #1 TO PLATE #2 

DEFLECTOR #1 TO DEFLECTOR #2 

4.8 uuf 

4.8 utcf 

7.5 uuf 
5.0 uuf 
5.0 uuf 

0.040 uµf 
0.060 uu. f 

0.4 Lw.f 
0.38 uuf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE 6.3 VOLTS 

MAXIMUM PLATE #1 VOLTAGE 3OO VOLTS 

MAXIMUM PLATE #2 VOLTAGE 3OO VOLTS 

MAXIMUM ACCELERATOR VOLTAGE 3OO VOLTS 

MAXIMUM PEAK POSITIVE DEFLECTOR.#1 VOLTAGE 15O VOLTS 

MAXIMUM PEAK NEGATIVE DEFLECTOR #1 VOLTAGE 15O VOLTS 

MAXIMUM PEAK POSITIVE DEFLECTOR #2 VOLTAGE 15O VOLTS 

MAXIMUM PEAK NEGATIVE DEFLECTOR #2 VOLTAGE 15O VOLTS 

MAXIMUM POSITIVE DC GRID #1 VOLTAGE O VOLTS 

MAXIMUM PLATE #i DISSIPATION 2.O WATTS 

MAXIMUM PLATE #2 DISSIPATION 2.0 WATTS 

MAXIMUM DC CATHODE CURRENT 30 MA. 

MAXIMUM GRID #1 CIRCUIT RESISTANCE: 

FIXED BIAS O.1 MEGOHM 

CATHODE BIAS 0.25 MEGOHM 

COXTIXUEU OX EOLLO WING PAGE 

~ INDICATES A LH AN GE. 

J 
TUNG—SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIEI Dr XEW JER SEYr U.S.A. FEBRUARY 1, 1959 PLATE 15414 



6AR8 

TUNo•so~ 
C OMTIMUEG FROM PR ECEOIN6 PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DEFLECTORS GROUNDED 

HEATER VOLTAGE (.3 VOLTS 
HEATER CURRENT O,3 AMP. 

PLATE #1 VOLTAGE 25O VOLTS 
PLATE #2 CONNECTED TO PLATE #1 ACCELERATOR VOLTAGE 29O VOC TS 
DEFLECTOR #1 VOLTAGE O VOLTS 

DEFLECTOR #2 VOLTAGE Q VOLTS 

CATHODE- BIAS RESISTOR 3QQ OHMS 

TOTAL PLATE CURRENT lO MA. 

ACCELERATOR CURRENT O,µ MA. 

GRID #1 TRANSCONDUC TANCE LI QQQ µMHOS 

GRID #1 VOLTAGE (APPROX.) I b = ip µAMP. -14 VOLTS 

DEFLECTOR CHARACTERISTICS 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT O.3 AMP. 

PLATE #1 VOLTAGE 250 VOLTS 

PLATE #2 VOLTAGE 25Q VOLTS 

ACCELERATOR VOLTAGE 250 VOLTS 

CATHODE- BIAS RESISTOR 3QQ OHMS 

DEFLECTING SWITCHING VOLTAGE (MAX.) 2O VOLTS 

DEFLECTOR- BIAS VOLTAGE FOR 

MINIMUM DEFLECTOR SWITCHING VOL TA GEA -$ VOLTS 

VOLTAGE DIFFERENCE BETWEEN 

DEFLECTORS FOR Ibi = Ib2 (APPROX.) O VOLTS 

PLATE #1 CURRENT (MAX.) 

Edi = -15 VOL TSB Ed.2 = }15 VOLTS 1.Q MA. 

PLATE #2 CURRENT (MAX.) 

Edi = }15 VOL TSB Ed2 = -15 VOLTS 1•D MA. 
DEFLECTOR #1 CURRENT (MAk.) 

Edi = 
}25 VOLTS, Ed2 = -25 VOLTS 0.5 MA. 

DEFLECTOR #2 CURRENT (MAX.) 

Edi = - 25 VOLTS. Ed2 = }25 VOLTS 0.5 MA. 

ADEFL ELTOR GWI TCXING VOLTAGE IS DEFINED AS TXE TOTAL VOLTAGE CN ANGE ON EI TXEfl DEFLECTOR WITH 
AN EQUAL AXO OPP051 TE CX ANGE ON THE OTHER DEFLECTOR REQUIRED TO SWITCH THE PLATE CURR EXT FROM 
ONF pL ATE TO THE OTHER. 

NOTE: THE 6AR8 SXOULD BE SO LOCATED IN TXE RECEIVER THAT li IG NOi SUBJECTED TO STRAY 
N AGNETIC FIELDS• 

 J 



6AR8 

TUNG•SOL 

CNROMA 
INPUT 

1 

3.58 MC. 
INPUT 

z 

Q TO MATRIX 
+Q TO MATRIX 

 I( 
Cc

Ebb 

 ► -I TO MATRIX 
~+I TO MATRIX 

 ►~--, 
~~Q~

Circuit Diagram of Two 6AR8 Tubes Used as Synchronous Detectors 
 J 

~ 6AR8 
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6AR8 
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TENTATIVE DATA 6AS5 

~~ 

3" 
4-

~MAX. 

II I II 

~e 
MAX. 

2 5" 
8 

M AX. 

1 

GLASS BULB 

TUNG•SGL 

PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.8 AMP. 

AC OR DC 

ANY MOUNTING POSITION 
BOTTOM VIEW 

MINIATURE BUTTON 
7 PIN BASE 

ICV 

THE 6AS5 IS A HEATER -CATHODE, BEAM PENTODE POWER AMPLIFIER IN THE 7 PIN 
MINIATURE CONSTRUCTION. IT IS DESIGNED FOR USE AS AN OUTPUT TUBE IN AUTO-
MOBILE AND AC OPERATED RECEIVERS. EXCEPT FOR HEATER CHARACTERISTICS, THE 
6AS5 IS IDENTICAL TO THE. 12AS5. 

DIRECT INTERELECTRODE CAPACITANCES - AaPROX. 
WITHOUT E%J ERNAL SHIELD 

GRID pi TO PLATE: (G1 TO P) 

INPUT: G1 TO (H+K+G2+G3) 
OUTPUT: P TO (H+K+G2+G3) 

RATINGS 

INTERPRETED ACCORDING TO DESIGN CENTER MA%IMUM SYSTEM 

HEATER VOLTAGE 
M AXiMUM PLATE VOLTAGE 

MAXIMUM GRID #2 SUPPLY VOLTAGE 

MAXIMUM GRID #2 VOLTAGE 

MAXIMUMPLATE DISSIPATION 

MAXIMUM GRID #2 DISSIPATION 

MA X~I MUM GRID #i CIRCUIT RESISTANCE: 

FIXED BIAS 

SELF BIAS 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 
HEATER POSITIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

y IN DI LATES A GHANG E. 

0.6 µµf 

12 µµf 

9.0 ~ µuf 

6.3 VOLTS 

15O VOLTS 

15O VOLTS 
SEE GRID W2 RATING CURVE 

CONTINUED ON FOLLOWING PAGE 

5.5 WATTS 

1.O WATT 

O.1 ME GOHM 

O.5 MEGOHM 

lOO~'-  VOL7S 

lOO F VOLTS 

T UNG-SOL ELECTRIC INC.. ELECTRON TUBE DIVISION, BLOOMFI ELD, NEW JERSEY, U. S. A., MARCH 1, 1960 PLATE #5788 



6AS5 TENTATIVE DATA 

TUNO•SOL 

C DNTI Nl1ED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 6.3 voLTs 
HEATER CURRENT O.H VOLTS 

PLATE VOLTAGE 150 voLTs 
GRID #2 VOLTAGE 11O VOLTS 

GRID #1 VOLTAGE A -$.5 VOLTS 

PEAK AF GRID #1 VOLTAGE 8.5 voLTs 
ZERO-SIGNAL PLATE CURRENT 35 MA. 

MAX. SIGNAL PLATE CURRENT 36 MA. 

ZERO- SIGNAL GRID #2 CURRENT (APPROX.) Z MA. 

MAX.- SIGNAL GRID #2 CURRENT (APPgOX.) 6.5 MA. 

TRANSCO NDUCTANCE 5600 µMHOS 

LOAD RESISTANCE 4500 OHMS 

TOTAL HARMONIC DISTORTION lO PERCENT 

MAX.-SIGNAL POWER OUTPUT 2.Z WATTS 

MIN OER NA%. RATED CONDITIONS THE DC RESISTANCE OF TXE Gk1O •1 CIRCUIT SHOD ID NOT E%C EED 0.1 NEG. 

FOR FI%ED BIAS OPERATION OR 0.5 NEG. FOR CATHODE BIAS OPERATION. 

 l 

6AS5 
Grid #2 Rating Curve 
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TENTATIVE DATA 6AS5 
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6AS6 

TiJN6•SOL  ~ 

PENTODE (DUAL CONTROL) 

MINIATURE TYPE 

3' 
a 

rMAx 

II I II 

i 
2 

MAX 
3• l4 

MAX. 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 175 MA. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM YIEW 
MINIATURE BUTTON 

7 PIN BASE 

7CN 

THE 6as6 IS A SHARP CUT—OFF VOLTAGE AMPLIFIER PENTODE USING THE MINIATURE 
CONSTRUCTION. IT IS CHARACTERIZED BY AN EFFICIENT HEATER, LOW CAPACITANCES 
AND HIGH TRANSCONDUCTANCE. THE SUPPRESSOR GRID IS TERMINATED IN A 
SEPARATE BASE CONNECTION AND IS INTENDED TO BE USED AS AN ADDITIONAL 
CONTROL GRID IN GATING, SWITCHING, OR MIXER SERVICE. 

DIRECT INTERELECTRODE CAPACITANCES 

M ITH 
SHIELDA

MITNDUT 
SHIELD 

GRID TO PLATE (1): G1 TO P (MAX.) 0.02 0.025 µµf 
GRID TO PLATE (2): G3 TO P 0.7 0.7 µµf 
INPUT (1): G1 TO (H}K}G2}G,}}P}IS) 4 3.9 µµf 
INPUT (2): G3 TO (H}K}Gi}GZ}P}IS) 3.0 3.3 µµf 
OUTPUT: P TO (H}K}G1}GZ}G3}IS) 3 2.2 µµf 
COUPLING: Gi TO G3 (MAX.) 0.15 0.15 µµf 

AEXTERNAL SN IELD CONNECTED TO CATMOOE. 

RATINGS 
I MTERP RETED ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE 

MAXIMUM HEATER- CATHODE VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID +t~2 VOLTAGE 
MAXIMUM POSITIVE GRID M3 VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAX 1'MDM GRID #12 DISSIPATION 

CONTINUED ON FOLLOWING PAGE 

6.3 voLTs 
90 voLTs 
1$O VOLTS 

14O VOLTS 

2] VOLTS 

1.7 WATTS 

0.75 WATT 

-~1 NOICATES A CN ANGE, 

T UNG-GOl ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFI EID. NEW JERSEY U.S.A. MARCH. 1, 1959 PLATE A'$4j6 



6AS6 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

C).3 
Z~Fj 

12O 

E).3 
Z~Fj 

12O 

VOLTS 

MA. 

VOLTS 

GRID #3 VOLTAGE —3 OB VOLTS 

GRID #2 VOLTAGE 32O 12O VOLTS 

GRID #1 VOLTAGE -2 -2 VOLTS 

PLATE RESISTANCE (APPROX.) --- 0.11 MEGOHM 

GRID #i TRANSCONDUCTANCE 1 850 3 200 µMHOS 
GRID #3 TRANSCONDUCTANCE B1O 47O 11.MH05 

PLATE CURRENT 
>J.E) S•2 MA• 

GRID #2 CURRENT 4.8 3.5 MA• 

GRID #1 VOLTAGE FOR I b = 10 ILA. (APPRO%.) -- —~.5 VOLTS 

GRID #3 VOLTAGE FOR I b = 10 µA• (APPROX.) -lO --- VOLTS 

BG0.1D t, CONNECTED TO CRTH OD E. 
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6AS6 
PENTODE CONNECTION 

Ef = 6.3 Volts 
E~Z = 120 Volts 
EC3 0 Volts 
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6A36 
PENTODE CONNECTION 

Ef = 6.3 Volts 
Ec} = 0 Volts 
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6A36 
Et = 6.3 Volts 
Eb = 120 Volts 
EC2 = 120 Volts 

Maximum Rating PL pTE 
2958 

+25 +50 +75 +100 +125 

GRID /3 YOLTS 

COPYRIGHT Ip 32 [Y TUNG~[OL [L [Cf111C INC. [L[C77gN TY~[ DIYIf10N N[WAP1R. N[W 

JUME 1 

1952 



6AS6 

6AS6 
Et = 6.3 Volts 
Eb ~ 120 Volts 
EoZ = 120 Volts 
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6AS7GA 

TUNB•80t 

TWIN TRIODE 

r l lb-i
MAX. 

T-12 

~~  ~~
1 8. 

MAX. 
SNORT ME IUM-SMELL 
8 PIN OCTAL BB-110 

G LA 55 BULB 

i~~ 
416 
MAX. 

48 

MAX. 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 2.5 AMP. 

AC OR DC 

ANY MOUNTING PGSITION 

BASING DIAGRAM 

J EDEC .88D 

BOTTOM VI Ew 

THE E)AS7GA IS A LOW—MU TWIN TRIODE DESIGNED PRIMARILY FOR SERVICE AS A 

SERIES REGULATOR TUBE IN D—C POWER SUPPLIES. EXCEPT FOR THE USE OF A 

T-12 ENVELOPE, THE 6AS7GA IS IDENTICAL TO THE 6AS7G. 

DIRECT INTEREIECTRODE CAPACITANCES —
w1TM NO E%TERNAL SNI ELD 

GRID TO PLATE (EACH SECTION] 

INPUT (EACH SECTION) 

OUTPUT (EACH SECTION) 

MEATE R~ TO CATHODE (EACH SECTION) 

GRID TO GRID 

PLATE TO PLATE 

APPROX. 

7.5 µuf 
6.5 uuf 
2.2 w.f 
7.0 uuf 
0.5 uuf 
1.9 uuf 

RATINGS 
INTERPRETED ACCOROI MG i0 DESIGN CENTER ST STEN 

DC AMPLIFIER SERVICE—EACH secTloN 

HEATER VOLTAGE 6.3 VOLTS 

MAXIMUM PLATE VOLTAGE 25O VOLTS 

MAXIMUM PLATE DISSIPATION L3 WATTS 
MAXIMUM PLATE CURRENT 125 MA. 

MAXIMUM HEATER-CATHODE VOLTAGE: 
MF ATER POSITIVE WITH RESPECT TO CATHODE 3OO VOLTS 
NEATER NEGATIVE WITH RESPECT TO CATHODE 3OO VOI TS 

MA%IMUM GRID-CIRCUIT RESISTANCE: 
WITH CATHODE-BIASA 1.O MEGOHM 

BOOSTER SCANNING SERVICE—EACH SECTION 

MAXIMUM PEAK INVERSE PLATE VOLTAGE 1700 VOLTS 

MAXIMUM PLATE DISSIPATION Z3 WATTS 

MAXIMUM PLATE CURRENT 125 MA. 

A OP ERATION wI TM fl%ED BIAS ISNOT RE CORYERDE D. 

~ IN0I CAT ES A CN ANGE . 

CONTINUED ON FOLIONI NG ►AGE 

 J 

TONG-SOL ELECTRIC INL. ELECTRON TUBE DIVISION NL OONFIEL D, MEM JER SE V. U.S.A. AtlGU ST 1. 19E1 PLATE +'f 2'-~ 



6AS7GA 

Tuao-:o~ 

CONTINUED FFOY PRECEDING PAGE 

RATINGS — coNT'D. 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

BOOSTER SCANNING SERVICE—EACH SECTIONS 

MAXIMUM HEATER- CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 3OO VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 3OO VOLTS 

MAXIMUM GRID- CIRCUIT RESISTANCE: 
WITH CATHODE- SIASC 1.O MEGOHM 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

EACH SECTION 
HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT 2.5 AMP. 

PLATE VOLTAGE 135 VOLTS 

CATHODE-SIAS RESISTOR Z5O OHMS 

AMPLIFICATION FACTOR 2.O 
PLATE RESISTANCE (APPROX.) ZBO OHMS 

TRANSCONDUCTANCE 7000 11MHOS 

PLATE CURREN T 1Z5 MA. 

BFOR OPERATION IN A 515-LINE. j0-FRAME TELEVISION SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD 

E NGI XEERING PRACTICE CONCERNING TELEVISION BROADCASiI NG STATIONS: FEDERAL COMMUNICATIONS 

COMMISSION." THE DUTY CYCLE Of THE VOLTAGE PULSE MUST MOT E%GEED 1qS OF OME SCANNING CYCLE. 

COP ER ATI ON NI TN FIXED BIAS IS NOT RECOMYENDEO. 
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6AS7GA 
FOR EACH UNIT 

Et = 6.3 Volts 

PLATE VOLTS 
200 250 300 



6AS8 

TUlIG•SOL 

DIODE PENTODE 
MINIATURE TYPE 

I~
~

~
tl
~

 ~
~ 

Y
. 

4 
~

. 

7 
8—i 

MAX. 
R 
IS' 

1 16 
MAx. 

2 16 
MAX 

~—

GLASS BULB 

II I II 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.45 AMP. 
AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

q PIN BASE 
9D5 

THE 6AS8 IS A GENERAL—PURPOSE, MULTIUNIT TUBE USING THE 9 PIN MINIATURE 
CONSTRUCTION. IT CONTAINS A HIGH PERVEANCE DIODE AND A SHARP—CUTOFF 
PENTODE IN ONE ENVELOPE. IT IS INTENDED FOR DIVERSIrIED APPLICATIONS IN 
TELEVISION AND RADIO RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES — APPRox. 
WI TN XO EXTERNAL SNI ELD 

DIODE UNIT 
PLATE TO HEATER & CATHODE ~ INTERNAL SHIELD 

PENTODE UNIT 
GRID #1 TO PLATE (MAX.) 

INPUT 

OUTPUT 

PENTODE GRID TO DIODE PLATE (MAX.) 
PENTODE PLATE TO DIODE CATHODE (MAX.) 

PENTODE PLATE TO DIODE PLATE (MAX.) 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

CLASS Al AMPLIFIER 

3.0 p. 

~ 0.03 pf 
7.0 pf 
2.4 pf 

0.005 pf 
0.15 pf 
0.10 pf 

PENTODE UNIT 
HEATER VOLTAGE 

6 
3 VOLTS 

MAXIMUM PEAK HEATER- CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 'ZOO VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 2OOA VOLTS 

MAXIMUM PLATE VOLTAGE 3OO VOLTS 

MAXIMUM GRID #3 VOLTAGE O VOLTS 

MAXIMUM GRID #2 SUPPLY VOLTAGE 3OO VOLTS 

MAXIMUM GRID #2 VOL TA 6E SEE SECOND CURVE 
MAXIMUM GRID #1 VOLTAGE: 

POSITIVE BIAS VALUE O VOLTS 

MAXIMUM PLATE DISSIPATION Z.5 WATTS 

MAXIMUM GRID #2 INPUT O.5 WATT 

MAXI MIJM GRID #1 CIRCUIT RESISTANCE: 
CATHODE BIAS OPERATION 1.G MEGONM 
FIXED BIAS OPERATION 0,'Z ~F ME60HM 

J 

TONG-SOL ELECTRIC INC. EJECTRON TUBE DIVI SIBM Bl00MElEl D, XEW JERSEY, V•S. A. NOVEMBER 1, 1960 PLATE X6025 



6AS8 

TUNO•SOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS — coNTID 
INTERPRETED ACCORDING TO DESIGN MAxIMUM SYSTEM 

DIODE UNIT 

M q~XIMUM PEAK HEATER—CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 'ZOO VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 2OOA VOLTS 

MAXIMUM PEAK INVERSE PLATE VOLTAGE 33O VOLTS 

MAXIMUM PEAK PLATE CURRENT 5O MA. 

MAXIMUM DC PLATE CURRENT 5 MA. 

A THE DC CO NP OM ENT NU ST MOT Ex[EED 100 VOLTS. 

TYPICAL OPERATING CONDITIONS AND CHAR4CTERISTICS 

PLATE SUPPLY VOLTAGE 

GRID #3 

GRID #2 SUPPLY VOLTAGE 

CATHODE BIAS RESISTOR 

PLATE RESISTANCE (APPROX.) 

TRANSCONOUCTgNCE 

GRID #i 81AS (APPROX.) FOR I b = 

PLATE CURRENT 

GRID #2 CURRENT 

-~ INDICATES A CN AN GE 

10 1.1.A MP. 

ZOO VOLTS 

CONNECTED f0 CATHODE AT SOCKET 

15~ voLrs 
18O OHMS 

300 OOO OHMS 
C ZOO IIMHOS 

—H VOLTS 

9.5 MA. 

3 MA. 



TENTATIVE DATA 6AS8 
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iU MG-SOL ELECTRIC INL. ELECTRON TUBE OI VI SIOX BLOOMFI EL O, NEW JERSEY. U.S.A. NOVEMBER M. 1960 PLATE Nfi026 



6AS8 TENTATIVE DATA 

6AS8 
PENTODE SECTION 

Ef = 6.3 Volts 
E~Z = 150 Volts 
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6 AT6 

TUN6•SOL 

DOUBLE DIODE TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.3 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

GLASS BULB BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

7BT 

THE 6AT6 IS A COMBINED HIGH—MU VOLTAGE AMPLIFIER AND DOUBLE—DIODE 
DETECTOR USING THE 7 PIN MINIATURE CONSTRUCTION. IT IS INTENDED TO 
PROVIDE OUTPUT VOLTAGE ADEQUATE FOR FULL POWER OUTPUT OF MOST BEAM 
POWER TUBES. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE: (G TO TRIODE PLATE) 

INPUT: G TO (H}KJ 

OUTPUT: P TO (H}K) 

COUPLING: #2 DIODE PLATE TO GRID (MAX.) 

COUPLING: #1 DIODE PLATE TO GRID (MAX.J' 
#2 DIODE PLATE TO HEATER AND CATHODE 

#1 DIODE PLATE TO HEATER AND CATHODE ~ 

A E%T E.RN AL SHIELD Yj 16 CONNECTED TO CATHODE. 

VITN A VITNDUT 
SHIELD SHIELD 

2.0 2.0 µµf 
2.2 2.2 µµf 
1.2 0.8 µµf 

0.04 0.04 µµf 

0.07 µµf 

0.95 µµf 
0.66 µµf 

RATINGS 
INTERPRETED ACCORDING TD DESIGN CENTER SYSTEM 

HEATER VOLTAGE 

MAXIMUM HEATER-CATHODE VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM POSITIVE DC GRID #1 VOLTAGE 

MAXIMUM DIODE CURRENT (EACH UNIT) 
FOR CONTINOUS OPERATION 

#INDICATES AN ADDITION. 
CONTINUED ON FOLLOWING PAGE 

6.3 voLTs 
90 voLrs 
300 voLTs 
0.5 WATT 
0 voLTs 

1.O MA. 

TUNG-SOL ELECTRIC INC.. ELECTRON TUBE DIVIGION~ GLOOM FIELD. NEw JERSEY. U.S.A. AUGUST 1, 1960 PLATE M5928 



6 AT6 

~ ~ ruNs•so~ 
C ONTINUEO FP,OM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 6,3 b.j VOLTS 
HEATER CURRENT 0.3 O.3 AMP. 

PUATE VOLTAGE ZOO 250 VOLTS 
GRID ,Y1 VOLTAGE —Z —3 VOLTS 

PLATE RESISTANCE jr4 CbO )' t3 000 OHMS 

AMPLIFICATION FACTOR 7O 7O 
TRANSCONDUCTANCE Z 300 Z '200 IIMHOS 

PLATE CURRENT O,H 1.O MA. 

AVERAGE DIODE CURRENT (EACH UNIT) 
AT 10 VOLTS DC 2.O 2.O MA. 

RESISTANCE COUPLED AMPLIFIER 

TRIODr UNI` 

HEATER VOLTAGE O,j 6,3 VOLTS 

PLATE SUPPLY VOLTAGE 9O 250 VOLTS 

CONTROL VOLTAGE O O VOLTS 

PLATE LOAD RESISTOR 220 OOO 47O 000 OHMS 

CONTROL GRID RESISTOR 10.0 10.0 ME60HMS 

INPUT CONDENSER 0.01 0.01 llf 
OUTPUT CONDENSER Q,O1 O.O]. µf 
GRID RESISTOR OF FOLLOWING STAGE 47O OOO 47O QQQ OHMS 

SIGNAL SOURCE IMPEDANCE (MAX.) Z OOO ]. 000 OHMS 

DISTORTION 5 5 PERCENT 
OUTPUT VOLTAGE $ 3u VOLTS 

VOLTAGE GAIN AT 400 cvs. 35 46 



6AT8A 

TUNo•so~ 

TRIODE PENTODE 

MINIATURE TYPE 

's

875 
.750 

1.938 
MAX 

GLASS BULB 

MINIATURE BUTTON 
9 PIN BASE E9-1 

OUTLINE DRAWING 

JEDEC 6-2 

FOR 

CONVERTER SERVICE 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 9DW 

THEbATBA ISA MULTIUNIT TUBE USING THE 9 PIN MINIATURE CONSTRUCTION. IT CONTAINS 

A MEDIUM-MU TRIODE AND A SHARP CUT-OFF PENTODE WITH A COMMON CATHODE IN ONE EN-

VELOPE, IT IS DESIGNED PRIMARILY FOR USE IN 600 MA. SERIES HEATER OPERATED TELEVISION 

RECEIVERS UTILIZING AN INTERMEDIATE FREQUENCY IN THE ORDER OF 40 MC. THERMAL CHAR-

ACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING 

THE WARM-UP CYCLE ARE MI NIMIZED PRO VIDEDIT IS USED WITH OTHER TYPES WHICH ARE SIMI-

LARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 

WITH 
SHIELD WITHOUT 

#313 SHIELD 

PENTODE GRID 1 TO PENTODE PLAT E:(PG1 TO PP) MAX. ~ 0.03 --~ 0.06 pf 

PENTODE INPUT: PGl TO (H+K+pG2+pG3) ~ ~ 4.8 —~ 4.6 pf 

PENTODE OUTPUT: PP TO (H+K+pG3+pG2) 1.6 0.9 pf 

CATHODE TO HEATER (K TO H) ~ 6.0 —~ 6.0 pf 

TRIODE GRID TO~TRIO DE PLATE: (TG TO TP) 1.5 1.5 pf 

TRIODE INPUT: TG TO (H + K) 2.4 2.0 pf 

TRIODE OUTPUT: TP TO (H + K) 1.0 0.5 pf 

PENTODE GRID 1 TO TRIODE PLATE: (PGl TO TP) MAX. 0.04 0.05 pf 

PENTODE PLATE TO TRIODE PLATE: I PP TO TP) MAX. 0.008 0.05 pf 

HEATER CHARACTERISTICS AND RATINGS 

DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERJSTICS 6.3 VOLTS 450 MA. 

HEATER WARM-UP TIME A 11 SECONDS 

LIMITS OF SUPPLIED CURRENT 450 t 30 Mq, 

A HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO 
REACH A09s OF ITS RATED VOLTAGE AFTER APPLYING ~ TIMES RATED HEATER VOLTAGE TO A CIRCUIT 

CONSISTING OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE THREE TIMES THE NOMINAL 

HEATER OPERATING RESISTANCE. 

TUNG-SQL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI ELD. NEw JERSEY, U.S.A.. pUGU ST 1, 196j PLATE a6766 



6AT8A 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

HEATER CHARACTERISTICS AND RATINGS - coNT~o. 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-739 

MAXIMUM HEATER-CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK —j 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 
DC 100 VOLTS 

TOTAL DC AND PEAK ~ 200 VOLTS 

~ MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARC RS-739 

PENTODE PLATE VOLTAGE 275 VOLTS 

TRIODE PLATE VOLTAGE 275 VOLTS 
GRID 2 SUPPLY VOLTAGE 275 VOLTS 

GRID 2 VOLTAGE See Rating Chart 

PENTODE PLATE DISSIPATION 2.3 WATTS 
GRID 2 DISSIPATION 0.45 WATTS 
POSITIVE DC GRID 1 VOLTAGE 0 VOLTS 
POSITIVE DC TRIODE GRID VOLTAGE 0 VOLTS 
TRIODE PLATE DISSIPATION 1.7 VOLTS 

TYPICAL OPERATING CHARACTERISTICS 

CLASS Al AMPLIFIER 

PLATE VOLTAGE 

GRID 3 VOLTAGE 

PENTODE TRIODE 

125 125 
Connected to pin 3 at socket 

VOLTS 

GRID 2 VOLTAGE 125 

GRID 1 VOLTAGE -1.0 -1 .0 VOLTS 
PLATE CURRENT 9.0 12.0 MA. 

GRID 2 CURRENT 2.2 MA. 
TRANSCONDUCTANCE 5,500 6,500 {NAHOS 
PLATE RESISTANCE (APPROX.) 300,000 6,000 OHMS 
AMPLIFICATION FACTOR 40 

GRID 1 VOLTAGE (APPROX.) FOR Ib = 20 NA. -6.5 -7 VOLTS 
ZERO BIAS TRANSCONDUCTANCE 

(WITH E6=100 V; Ec2=70 V) 5,700 FdAHOS 

~ INDICATES A CHANGE 
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Ef = 6.3 Volts 
— E = 150 Volts 
— Grid #~ Connected to Cathode 
— Grid #2 Connected to Plate 

" -4 -3 -2 - 0 +I 

GRID VOLTS 

~Fi i i i << i ~ i ~ i i 



6AU4GTA 

T- 9 

TUNG•SOL 

DIODE 

1.188" 
MAX 

3.250" 
MAX 

3.812" 
MAX 

1261°
MAX 

GLASS BULB 
SNORT INTERMEDIATE 
~H ELL 5 OR 6 PIN OCTAL 

WITH 

EXTERNAL BARRI ERS 
9 ASE B5-85 OR B6-5C 

COATED UNIPOTENTIAL CATHQDE 

HEATER 

o.3T~~ VOLT: 'SCC ';A. 

AC OR DC 

ANY MOUNTING POSITION 

oOTTOV VIEW 

?ABI4G DIAGRAM 
J EDEC 4CG 

SOCKET TERMINALS #1, #1, 
#4 AND #6 SHOULD NOT BE 
USED AS TIE POINTS. PIN 
#1 OMITTED ON 5-PIN BASE. 

4CG 

THE "-".T- IS A SINGLE INDIRECTLY—HEATED DIODE INTENDED FCR USE IN 
TELEVISION HORIZONTAL "rREQUENCY DAMPER SERVICE. IT IS DESIGNED TO 
WITHSTAND HIGH VOLTAGE PULSES OF LINE FREQUENCY BETWEEN CATHODE AND BOTH 
HEATER AND PLATE ELEMENTS SUCH AS NORMALLY ENCOUNTERED IN "DIRECT—DRIVE" 
CIRCUITS. 

DIRECT IIJTERELECTRDDE CAPACITANCES 

HEATER TO CATHODE: (H TO K) 

PLATE 70 CATHODE AND HEATER: P TO (H}K) 

CATHODE TO PLATE AND HEATER: K TO (.P}H) 

RATINGS 
1 NTERPRETED ACCORDING TO DESIGN NA XI MUM SYSTEM 

DAMPER DIODES

4.0 
8.5 
11.5 

pf 
pf 
pf 

MAXIMUM HEATER CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

DC ADO VOLTS 
TOTAL DC AND PEAK (ABSOLUTE MAXIMUM) 4 5OO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 
DC LOO VOLTS 
TOTAL DC AND PEAK 3OO VOLTS 

MAXIMUM PEAK INVERSE PLATE VOLTAGE (ABSOLUTE MAXIMUM) 4 5OO VOL TI.; 

MAXIMUM OC PLATE CURRENT ~ 2T~ MA. 

MAXIMUM -STEADY STATE PEAK 'LATE CURRENT -~ 11JO MA. 

MAXIMUM PLATE DISSIPATION --► (.5 WATTS 

AVERAGE TUBE VOLTAGE DROP 
(WITH TUBE CONDUCTING JSO MA.) ZS VOLTS 

BEOROPERATION IN A 525-LINE, j0-FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD ENGINEERING 
PRACTICE FOR TELEVISION BROADCASTING STATIONS{ FEOER AL COMMUNICATIONS COMMISSION". THE DUTY 
CYCLE OF THE HORIZONTAL VOLTAGE PULSE, NOT TO E%GEED 15'E OF SCANNING CYCLE. 

-,.INDI GATES 4 CHANGE. 

 J 

TUNG-BOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMf IELO" NEW JER SEY~ U. S. A, JULY 1, 19 E? PLATE N6507 
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6AU5GT 

TUNG•SOL 

BEAM PENTODE 

3" 
X116 

MAX. 

~~ 

T- 9 ~3 24 
MAX. 

9` 
~ I

32~
MAX. 

GLASS BULB 

3~ 
MAX 

1 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 1.25 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

SHORT INTERMEDIATE 
SHELL 6 PLN OCTAL 

6LN 

THE 6AU5GT IS A HIGH PERVEANCE SINGLE-ENDED, BEAM POWER AMPLIFIER 
DESIGNED FOR USE AS A HORIZONTAL-DEFLECTION AMPLIFIER IN LOW-COST, NIGH 
EFFICIENCY DEFLECTION CIRCUITS OF TELEVISION RECEIVERS. IT IS PARTIC-
ULARLY EFFECTIVE WHEN THE PLATE SUPPLY POTENTIAL IS LIMITED. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID #i TO PLATE: ,(Gi TO P) 

INPUT: Gi TO- (H}K}GZ}G}) 

OUTPUT: P TO (H}K}GZ}G3) 

0.5 lµf 
11.3 µµf 
7.0 µµf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HORIZONTAL DEFLECTION AMPLIFIER^ 

HEATER VOLTAGE 6.3 VOLTS 

MAXIMUM HEATER- CATHODE VOLTAGE: 
HEATER NEGA T~~I VE WITH RESPECT TO CATHODE: 

TOTAL DC AND PEAK ZOO VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE: _ 

DC - ZOO VOLTS 
TOTAL DC AND PEAK ZOO VOLTS 

MAXIMUM DC PLATE SUPPLY VOLTAGE (BOOST } POWER SUPPLY) 550 VOLTS 

MAXIMUM PEAK POSITIVE PLATE VOLTAGE (ABSOLUTE MAXIMUM) 5 500 VOLTS 
MAXIMUM PEAK •NEGATIVE PLATE VOLTAGE 1 25O VOLTS 

MAXIMUM PLATE DISSIPATION S LO WATTS 

MAXIMUM PEAK NEGATIVE GRID #1 VOLTAGE 3OO VOLTS 

MAXIMUM DC GRID #2 VOLTAGE ZOO VOLTS 

MAXIMUM GRID #2 DISSIPATION 2.5 WATTS 

MAXIMUM AVERAGE CATHODE CURRENT ILO MA. 

MAXIMUM PEAK CATHODE CURRENT 4OO MA. 

MAXIMUM GRID #i CIRCUIT RESISTANCE 0.47 MEGOHM 

MAXIMUM BULB TEMPERATURE (AT HOTTEST POINT) 2100 ,CENTIGRADE 

AFO OPFR ATIOx 5~5-L INE.~30-FR AwE 5 RIBED Ix ' 4R0G OF G000 fXGI xFFR IxG 
PRACTICE FOR TELEVISION BRO AOLASTIN6 ~ST ATION 51 AFEDER AI COMMUNICATIONS COMMISSION". THE DUTY 

CYCLE OF THE VOLTAGE PULSE NOT TO E%GEED 15 PERCENT OF A SCANNING LTCLE. 

BIN STAGES OPERATING WITH GRID-LEAK BIAS. AN ADEQUATE CATHODE BIAS RESISTOR OR OTHER SUITABLE 

MEANS IS REOUIREO TO PROTECT THE TUBE IN THE ABSENCE OF EXCITATION. 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL EL ECTflIC INL. ELECTRON TUBE DIVISION BLOOMFI EL D. XEW JERSEY, U.S.A. AUGUST 1, 1955 PLATE f44j1 



6AU5GT 

~  TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

PENTODE~OPERATION:C

PLATE CURRENT 

GRID #2 CURRENT 

TRANSCONDUCTANCE 

PLATE RESISTANCE 

ZERO—BIAS:D

PLATE CURRENT 

GRID #2 CURRENT 

CUT—OFF:E

GRID #1. VOLTAGE (APPROX.) 

TRIODE AMPLIFICATION FACTOR E

6.3 voLTs 
1.25 AMP. 

60 MA. 

6.8 MA. 

5 600 ILMHOS 

6 000 OHMS 

21~ 1 MA. 

25 MA. 

—u5 voLTs 
5.9 

CwI TX Ep = 115 VOLTS, E CZ = 175 VOLTS AND EC1 = -20 VOLTS 

DWITN E p = 60 VOLTS AND E C p = 175 VOLTS. 

E FOR I p = 1 MA. WI TN Ep = 115 VOLTS AND ECy = 150 VOLTS. 

~wI TM Ep = E C p = 100 VOLTS AND E C1 = -R.5 VOLTS 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

VOLTAGE REGULATOR SERVICE 
TRIODE CONNECTION--GRID N0. 2. CONNE CTEO TO PLATE 

MA%IMUM PLATE VOLTAGE 300 VOLTS 

MAXIMUM GRID #1 VOLTAGE: 

NEGATIVE BIAS VALUE 125 VOLTS 

bOSITIVE BIAS VALUE O VOLTS 

MAXIMUM CATHODE CURRENT LZO MA. 

MAXIMUM TOTAL PLATE & GRID #2 DISSIPATION IO WATTS 

MAXIMUM PEAK HEATER—CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 2O0 VOLTS 

HEATER POSITIVE WITH RESPECT TC CATHODE 200A VOLTS 

A THE DC COMPONENT MUST MOT E%GEED 100 VOLTS. 

x 
INDICATES AN ADDITION. 

J 



6AU5GT 
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6AU6-6AU6A 

T'UNG•SOL 

7so" 
MAX ~" 

1 
1.875" 
MAX 

2.125" 
MAX 

II I 
GLASS BULB 

MINIATURE BUTTON 
7 PIN BASE E7-1 

OUTLINE DRAWING 
JEDEG 5-2 

PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3t 0.6 VOLTS 300 MA. 

AC Ok DC 

ANY MOUNTING POSITION 

G 

BOTTOM VIEW 
BASING DIAGRAM 

JEDEG 7BK 

THE 6AU6 AND 6AU6A ARE PENTODE AMPLIFIERS HAVING A SHARP CUTOFF CONTROL CHARAC-
TERISTIC. WITH HIGH TRANSCON DUCTANCE AND LOW GRID TO PLATE CAPACITANCE THEY ARE 
INTENDED FOR SERVICE AS EITHER RF OR AF AMPLIFIERS. IN ADDITION, THERMAL CHARAC-

TERISTICS OF THE HEATER OF THE 6AU6A ARE CONTROLLED SUCH THAT HEATER VOLTAGE 
SURGES DURING THE WARM-UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES 

WHICH ARE SIMILARLY CONTROLLED. EXCEPT FOR THE CONTROLLED HEATER WARM-UP TIME 

AND HIGHER HEATER-CATHODE VOLTAGE RATINGS OF THE 6AU6A, THE TWO TUBES ARE IDEN-

TICAL. 

DIRECT INTERELECTRODE CAPACITANCES 

PENTODE CONNECTION: 
GRID TO PLATE: (G1 TO P) MAX. 

INPUT; G1 TO (H}K}G2}G~&IS) 

OUTPUT; P TO (H}K}GZ}G3&IS) 

TRIODE CONNECTION: 

GRID TO PLATE: G1 TO (P}GZ}G3&IS) 

INPUT; ;G1 TO (H}K) 

OUTPUT: (P}G2}G}&IS) TO (H}K) 

A SHI ELD #glb CONNECTED TO PIN #7. 

M ITH A 
SHIELD 

M ITHOUT 
SHIELD 

0.003 0.003 p: 

5.5 5.5 pf 
5 5 of 

2.6 26 pf 
3.2 3.2 pf 

8.5 1.2 pf 

~ MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

TRIODE C PENTODE 
CONNECTION CONNECTION 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE ZOO ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE ZOG~ ZOOS VOLT 

MAXIMUM PLATE VOLTAGE Z~5 33p VOLTS 

MAXIMUM GRID #2 SUPPLY VOLTAGE --- 33O VOLTS 

MAXIMUM GRID #2 VOLTAGE -- SEE JS—C4-2 

MAXIMUM GRID #3 VOLTAGE PIN #2 CONNECTED T0: PLATE CATHODE 

MAXIMUM PLATE DISSIPATION 3.5 3,5 WATTS 

MAXIMUM GRIO #7 DISSIPATION ___ ___ WATTS 

MAXIMUM GRID #2 INP UT:~ VOLTS 

FOR GRID #2 VOLTAGES UP TO 165 VOLTS 0,75 WATT 

FOR GRID #2 VOLTAGES BETWEE N'165 VOLTS 

AND 1'JJ VOLTS * ---- SEE JS—C4-2 

MAXIMUM POSITIVE DC GRID #1 VOLTAGE O O VOLTS 

HEATER WARNYUP TIME (APPROX.) ' (6AU6A ONLY) 11.0 SECONDS 

~ INDICATES A CHANGE. 
J 

TONG-SOL ELECTRIC INC., ELECTRON TUBE OI VI SIGN, BLOOM FI ELD, NEW JERSEY, U.S.A., AUGUST 1, 1962 PLATE #65j1 



6AU6-6AU6A 

TUN6-SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER - PENTODE CONNECTION 

PLATE VOLTAGE 

GRID #2 VOLTAGE 

CATHODE BIAS RESISTOR 

GRID #3 VOLTAGE 

100 
100 
150 

PIN #2 

250 
125 
100 

CONNECTED 

250 voLTs 

15O VOLTS 

68 OHMS 

TO PIN #7 AT SOCKET 

TRANSCONDUCTANCE 3 900 u 500 5 200 µMHos 

PLATE CURRENT 5 7.6 10.6 MA. 

GRID #2 CURRENT 2.1 3 4.3 MA. 

PLATE RESISTANCE (APPROX.J 0.5 1.5 1 MEGOHMS 

GRID #1 VOLTAGE (APPROX.) 
FOR I b = 10 µA. -u.2 -5.5 -G.J VOLTS 

CLASS Al AMPLIFIER - TRIODE CONNECTION 

PLATE VOLTAGE 

GRID #2 VOLTAGE 

CATHODE RESISTOR 

GRID #3 VOLTAGE 

TRANSCONDUCTANCE 

PLATE CURRENT 

AMPLIFICATION FACTOR 

GTRI ODE CONNECTION: GRID !2 AND GRID !j CONNECTED TO PLATE. 

2SO VOL7S 

PLATE 

330 OHMS 

PLATE 

u BOO uMHos 

12.2 MA. 

36 

;HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR iNE VOLTAGE ACROSS THE NEATER TO REACN 
BOS OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE NEATER IN SERIES WITX A RESISTANCE OF VALUE j iIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

THE DC CONPON ENT MUST NOT E%LEEO 100 VO IT S. 

 J 
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6AU6-6AU6A TENTATIVE: DATA 

v
o
 

v+
 

d
 

cn
 

PL
AT

E 
(I

b
) 

OR
 

G
R

ID
 

#2
 
(I

C2
) 

M
IL

LI
AM

PE
R

ES
 

PENTODE 
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TENTATIVE DATA 6AU 7 

TRIODE UNIT 1 

GRID TO PLATE: (G TO P) 

INPUT: G TO (H}K) 

OUTPUT: P TO (H}K) 

TRIODE UNIT 2 

GRID TO PLATE: (G TO P) 

INPUT: G TO (H}K) 

OUTPUT: P TO (H}K) 

AE%TERNAL SHIELD #j15 CONNECTED TO CATXODE OF UNIT UNDER TEST. 

7" 
8 

MAX 
16. 

MAX. 

26 
MAX. 

I! 1 11 ~ 

GLASS BULB 

TUN6•SOL 

TWIN TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

SERIES PARALLEL 

6.3 VOLTS 3,15 VOLTS 
0.3 AMP. p,6 AMP. 

AC OR DC 

FOR 12.6 VOLT OPERATION APPLY NEATER 
VOLTAGE BETWEEN PINS #4 AND #5. FOR 
6.j VOLT OPERATION APPLY NEATER VOL-
TAGE BETWEEN PIN #9. AND PINS #4 AND 
#5 CONNECTED TOGETHER. 

BOTTOM VIEW 
MINIATURE BUTTON 

q PIN BASE 
9A 

THE 6AU7 IS A MEDIUM-MU TWIN TRIODE IN THE' 9 PIN MINIATURE CONSTRUCTION. 
IT IS INTENDED FOR USE IN 600 MILLIAMPERE SERIES STRING TV APPLICATIONS. 
EXCEPT FOR HEATER RATINGS AND HEATER WARtrt--UP TIME, THE 6AU7 IS IDENTICAL 
TO THE 12AU7. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH A 

SHIELD 
MITHOUT 
SHIELD 

1.5 1.5 µµf 
1.8 1.6 µµf 
2.0 0.40 µµf 

1.5 1.5 µµf 
1.8 1.6 µ(.tf 
2.0 0.32 µµf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

EACH TRIODE UNIT 
V ERTICALB 

CLASS A18 DEFLECTION 
AMPLIFIER AMPLIFIER 

HEATER VOLTAGE 6.3 3,15 VOLTS 

MAXIMUM HEATER—.CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE: 

TOTAL DC AND PEAK ZOO ZOO VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE: ZOO 100 VOLTS DC 

TOTAL DC AND PEAK ZOO ZOO VOLTS 

MAXIMUM PLATE VOLTAGE 3OO 3OO VOLTS 

MAXIMUM PEAK POSITIVE PLATE VOLTAGE 
(ABSOLUTE MAXIMUM) -- 1200 VOLTS 

MAXIMUM PLATE DISSIPATION:O 
2.75 2.75 WATTS EACH PLATE 

BOTH PLATES 5.5 5.5 WATTS 

MAXIMUM PEAK NEGATIVE GRID VOLTAGE 25O VOLTS 

MAXIMUM CATHODE CURRENT 2O 2O MA. 

MAXIMUM PEAK ~CpTyODE CURRENT --- 6O MA. 

MAXIMUM GRID CIRCUIT RESISTANCE 
FIXED BIAS OPERATION 0.25 --- MEGOHM 

CATHODE BIAS OPERATION 1.O 2.2 MEGOHMS 

HEATER WARM—UP TIME iAPPRO%.)~ 11,0 SECONDS 

B FOR OPERATION IN A 525-LINE, j0-FRAME SYSTEM AS Df SCRIBED IN "ST AN OAR DS OF GOOD ENGINEERING 

PRACTICE FOR TEL EYI SI ON BROADLA STI NG STATION SI FEDERAL CONXUXICATI ONS COMMISSION". THE DUTY 

CYCLE OF THE VOLTAGE PULSE XOT TO EXCEED 15 PERCENT OF A SC AN XI XG CT CL E. 

CIX STAGES OPERATING WITH GRID-LEAN BIAS, AN ADEQUATE CATHODE BIAS RESISTOR OR OTXER SU 
ITABIE 

MEANS IS REQUIRED TO PROTECT TXE TUBE IX THE AN SEMCE OF EXCITATION. 

CONTI N~iFn ON FOLI ONING PAGE 

 J 
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6AU7 TENTATIVE DATA 

TUN6•SOL 

CONTINUED FROM PREC EOING PAGE 

RATINGS (coNT'D) 

EACH TRIODE UNIT 

V ERTICALD
DEFLECTION 
OSCILLATOR 

N ORIZONTALD
DEFLECTION 
OSCILLATOR 

MAXIMUM HEATER—CATHODE VOLTAGE: 
HEATER NE 6ATIVE WITH RESPECT TO CATHODE: 

TOTAL DC AND PEAK ZOO ZOO VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE: 

DC ZOO ZOO VOLTS 
TOTAL OC AND PEAK ZOO ZOO VOLTS 

MAXIMUM DC PLATE VOL TA6E 3OO 3OO VOLTS 

MAXIMUM PLATE DISSIPATION: 
EACH PLATE Z.7S Z.7S WATTS 
BOTH PLATES jE .,`j jF. jr WATTS 

MAXIMUM PEAK NEGATIVE GRID VOLTAGE 4OO GOO VOLTS 

MAXIMUM AVERAGE CATHODE CURRENT 'ZO 2O MA. 

MAXIMUM PEAK CATHODE CURRENT GO 3OO MA. 

MAXIMUM GRID CIRCll1T RESISTANCE Z.Z Z.Z MEGOHMS 

DFOR OPERATION IM A 525-LINE~ j0-FRAME ST STEM AS DESCRIBED IN "STANOAR DS OF GOOD ENGINEERING 
PR ALTI CE FOR TELEVISION BROADCASTING STATION S~ FEDERAL. COMMUNICATI OXS 'LOMMIS5I ON". THE DUTY 
CYCLE OF THE VOLTAGE PULSE NOT TO E%GEED 15 PERCENT OF A SC AMNI XG CT LL E. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A L AMPLIFIER — EACH TRIODE UNIT 

PLATE VOLTAGE ZOO Z5O VOLTS 

GRID VOLTAGE O —$.S VOLTS 

PLATE CURRENT LL.$ LO.j MA. 

PLATE RESISTANCE (APPROX.) G 5OO ~ TOO OHMS 

TR ANSCONDUCTANCE j LOO Z ZOO LIMHOS 

AMPLIFICATION FACTOR 2O 17 

GRID VOLTAGE FOR Ib .= 10 IlA. (APPROX.) — 24 VOLTS 

#NEATER ILA qM-UP TINE IS DEFINED AS THE TIME REQUIRED FOR THE YO LTAGE ACROSS THE NEATER TO REACN 
804 OF ITS RAT EO YO LTAGE AFTER APPLYING 4 TINES RATED NEATER YO LTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE NEATER IN SERIES NITM A RESISTANCE OF YAIUE j TINES THE NOMINAL NEATER OPERATING 
RESISTANCE. 



TENTATIVE DATA 6AU7 
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6AU7 TENTATIVE DATA 
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TENTATIVE DATA 6AU7 

TUNG•SOL 

RESISTANCE COUPLED AMPLIFIER 
EACH SECTION 

RD 

NEG. 

Re 

NEG. 
R91 
NEG. 

Ebb 90 VOLTS Ebb = 180 VOLTS Ebb = 300 VOLTS 

Rk GAIN ED Rk GAIN Eo Rk GAIN EO 

0.10 0.10 0.10 3300 14 13 2200 14 2.6 1800 14 40 

0.10 0.24 0.10 3600 14 16 2700 15 33 2200 15 51 

0.24 0.24 0.10 7500 14 16 5100 15 30 4300 15 44 

0.24 0.51 0.10 9100 14 19 6800 15 39 5100 15 54 

0.51 0.51 0.1.0 13000 14 16 9106 15 30 6800 16 40 

0.51 L O 0.10 15000 14 19 10000 16 32 7500 16 45 

0.24 0.24 ]0 0 15 13 0 16 33 0 17 46 

0.24 0.51 10 0 16 17 0 17 38 0 18 62 

0.51 0.5] 1G 0 16 14 0 18 32 0 18 53 

0.51 1.0 10 0 ]7 18 0 18 41 0 19 68 

NOTES: 1. Ee IS MA%IMUM RMS VOLTAGE OUTPUT FOR FIVE PERCENT 15f1 TO TAI NAAMONIC DISTORTION• 

2• GAIN MEASURED AT 2.0 VOLTS RMS OUTPUT. 

j. FOR 2ER0-BIAS UATA, GE NER ATnR IMPEDANCE IS NEGLIGIBLE• 

I 

NOTE': COUPLING CAPACITORS ILL SHOULD BE SEL ELT ED TO GI YE DESIRED FREOU ENCY RESPONSE. 

Rk SMOUID BE ADEOU AT ELY NY-P ABSED 

T UNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIElO, NEW JERSEY, U. S. A., OCTOBER 1, 1960 PLATE •5995 





6AU8 

TUNG•SOL 

.875" 
'MAX 

i 
2.375" 
MAX 

2.625°
MAX 

G LASS BULB 

MINIATURE BUTTON 

9 PIN BASE E9-1 

OUT LING' DRAWING 

JEilEC b-3 

TRIODE PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS ~fl,,i ',^.A. 
AC OR DC 

ANY MOUNTING POSITION 

90TTOM VIEW' 

BASING DIAGRAM 

JEDEC 9DX 

THE 6AU8 IS A GENERAL-PURPOSE MINIATURE TUBE CONTAINING A SHARP CUT-OFF PENTODE 
AND A MEDIUM-MU TRIODE IN ONE ENVELOPE. EACH SECTION HAS ITS OWN CATHODE AND IS 
ELECTRICALLY INDEPENDENT. IT IS DESIGNED FOR USE IN 600 MA. SERIES HEATER OPERATED 
MONOCHROME AND COLOR TELEVISION RECEIVERS. THERMAL CHARACTERISTICS OF THE HEAT-
ER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE 
MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES THAT ARE SIMILARLY CONTROLLED. THE 
PENTODE SECTION IS PARTICULARLY SUITED FOR USE AS A VIDEO AMPLIFIER, VIDEO IF AMPLI-
FIER AND SOUND IF AMPLIFIER. THE TRIODE SECTION IS INTENDER FOR USE AS A SYNC AMPLI-
FiER,SEPARATOR OR CLIPPER OR AS A SWEEP OSCILLATOR. 

DIRECT INTERELECTRODE CAPACITANCES 
WITX NO E%TERN AI SHIELD 

PENTODE 
SECTION 

GJ210 TO PLATE 

INPUT 

OUTPUT 2.0 

PENTODE GRID #1 TO TRIODE PLATE 

TRIODE GRID TO PENTODE PLATE 

PENTODE PLATE TO TRIODE PLATE 

CONTINUED ON FOLLOWING PAGE 

O.00o 
0.02 
0.12 

TRIODE 
SECTION 

_. pf 

c.6 pf 

0.34 pf 

pf 

pf 

pf 

TONG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. OCTOBER 1, 1962 PLATE #6582 



6AU8 

~--   TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS 
INTERPRETED ACCORDING TO DESIGN 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 

OC 

TOTAL OC AND PEAK 

CENTER SYSTEM 

PENTODE 
SECTION 

QQQ 

ZOO 

2OO 

TRIODE 
SECTION 

VOLTS 

VCL TS 

VOLTS 

MAXIMUM PLATE VOLTAGE 3OO j'OO VOLTS 

MAXIMUM GRID #2 SUPPLY VOLTAGE j'OO --- VOLTS 

MAXIMUM GRID #2 VOLTAGE SEE RATING CHART 

MAXIMUM POSITIVE DC GRID #1 VOLTAGE C O VOLTS 

MAXIMUM PLATE DISSIPATION j•O 2.5 WATTS 

MAXIMUM GRID #2 DISSIPATION 1~~ --- WATTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE: 

E IXE D, BIAS Q.'25 O.5 ME GOHM 

CATHODE BIAS ],.O Z.Q MEGOHM 

HEATER WARM—UP TIME (APPROX.jA 11.0 SECONDS 

AXEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS TXE XEATER TO REACX 
80S OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE XEATER IN SERIES wITX A REST STANCE OF VALUE j TIMES THE NOMINAL NEATER OPERATING 
RESISTANCE. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS AZ AMPLIFIEF 
PENTODE TRIODE 
SECTION SECTION 

PLATE VOLTAGE IOC 1FJO VOLTS 

GRID #2 VOLTAGE 12Fj --- VOLTS 

CATHODE BINS RESISTOR HZ LSO OHMS 

AMPLIFICATION FACTOR --- 4O 
PLATE RESISTANCE (APPROX.) 15O OOO H `ZOO OHNS 

TRANS'.CONDUCTANCE ] ~n0 4 9O0 u.MH05 

PLATE CURRENT LS 9.O MA. 

GRIU #2 CURRENT 3.f~ --- MA. 

GRID #i VOLTAGE (APPROX.) FOR 
I b = 100 RAMP. —g —6,5 VOLTS 
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PENTODE SECTION 
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6AU 8 

6AU8 
TRIODE SECTION 

Ef = 5. Volts 
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6AU8 
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6AU8 

6Aus 
PENTODE SECTION 

Et = 6.3 Volts 
Eb = 200 Volts 
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6AU8A 

GRID TO PLATE 0.06 

INPUT 7.5 

OUTPUT 3.4 

PENTODE GRID 2 TO TRIODE PLATE (MAX.) 0.006 

TRIODE GRID TO PENTODE PLATE (MAX.) —► 0.022 

PENTODE PLATE TO TRIODE PLATE (MAX.) 0.12 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 
HEATER WARM-UP TIMEA

TUNG•SOL 

TRIODE PENTODE 

.875" 

MINIATURE TYPE 

A MAX COATED UNIBOT ENTIAL CATHODE 

FOR 

2.375" 600 MA. SERIES HEATER OPERATED 
MAX 

MONOCHROME AND COLOR 

2.625" 
MAX TV RECEIVERS 

ANY MOUNTING POSITION 

GLASS BULB 

MINIATURE BUTTON 

9 PIN BASE E9-1 

JEDEC 6-3 

K~ ~ P 
BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 9DX 

THE 6AU8A IS AGENERAL-PURPOSE MINIATURE TUBE CONTAINING A SHARP CUT-OFF PENTODE 

AND A MEDIUM-MU TRIODE IN ONE ENVELOPE. EACH SECTION HAS ITS OWN CATHODE AND IS 

ELECTRICALLY INDEPENDENT. IT IS DESIGNED FOR USE IN 600 MA. SERIES HEATER OPERATED 

MONOCHROME AND COLOR TELEVISION RECEIVERS. THERMAL CHARACTERISTICS OF THE HEAT-

ER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE 

MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES THAT ARE SIMILARLY CONTROLLED. THE 

PE NTCDE SECTION IS PARTICULARLY SUITED FOR USE AS A VIDEO AMPLIFIER, VIDEO IF AMPLI-

FIER AND SOUND IF AMPLIFIER. THE TRIODE SECTION IS INTENDED FOR USE AS A SYNC AMPLI-

FIER, SEPARATOR OR CLIPPER OR AS A SWEEP OSCILLATOR. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

PENTODE TRIODE 
SECTION SECTION 

2.2 pf 

2.6 pf 

0.34 pf 

pf 

pf 

pf 

6.3 VOLTS 600 MA. 
11 SECONDS 

HEATER SUPPLY LIMITS: 

CURRENT OPERATION 60C~±40 MA. 

MAXIMUM HEATER CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 
HEATER POSITIVE WITH RESa ECT TO CATHODE 

DC 1C0 VOLTS 
TOTAL DC AND PEAK 200 VOLTS 

TONG-SOL ELFCTftIG INC., ELECTRON TUBE DIVISION. BLOOMFI EID, NEW JERSEY, U.S.A. OCTCB ER 1, 1962 PL4TE a65a6 



6AU8A 

~  TUNG•SOL 
--. MAXIMUM RATINGS 

DESIGN MA%IMUM VALUES -SEE EIA STANDARD RS-239 

TRIODE PENTODE 

SECTION SECTION 

PLATE VOLTAGE 330 330 VOLTS 

GRID 2 VOLTAGE ---- SEE RATING CHART 

GRID 2 SUPPLY VOLTAGE ---- 330 VOLTS 
POSITIVE DC GRID 1 VOLTAGE 0 0 VOLTS 
PLATE DISSIPATION 2.8 3.3 WATTS 
GRID 2 INPUT: 

FOR GRID 2 VOLTAGES UP TO 165 VOLTS 1.0 WATT 
FOR GRID 2 VOLTAGES BETWEEN 165 & 330 V. SEE RATING CHART 

GRID 1 CIRCUIT RESISTANCE: 
WITH FIXED BIAS 0.5 0.25 MEGOHMS 
WITH CATHODE BIAS 1 .0 1.0 MEGOHMS 

TYPICAL OPERATING CHARACTERISTICS 

CLASS A 1 AMPLIFIER 

PENTODE 

SECTION 

TRIODE 

SECTION 

PLATE VOLTAGE 200 750 VOLTS 

GRID 2 VOLTAGE 125 ---- VOLTS 

CATHODE BIAS RESISTOR - 82 150 OHMS 

AMPLIFICATION FACTOR ---- 40 

TRANSCONDUCTANCE 7000 4900 IAMHOS 
PLATE CURRENT 15 9.0 MA. 
PLATE RESISTANCE (APPROX.) 150,000 8200 OHMS 
GRID 2 CURRENT ~.4 ---- MA. 
GRID 1 VOLTAGE (APPROX.) FOR Ib =100 µAMP. -8 -6.5 VOLTS 
ZERO BIAS: 

(WITH E6=40 V., Ec2=125, instantaneous volue) 
PLATE CURRENT 28 MA. 
GRID 2 CURRENT 10 --- MA. 

A 

..EATER NAN M-UP TIME IS DEFINED AS THE TIME REQUIRED fOft THE VOLTAGE ACXUSS THE NEATER TO REACH 
603 OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER Ix SERIES WITH A RESISTANCE OF VALUE j TIMES THE NOMINAL NEATER OPERATING 
h ESI STANCE• 

=GTE: 

THE TRIODE SECTION OF THE iaC9A MAY EE DIODE-0011AECTEO AND EMPLOY EO Ai A HIGH-PER VE AXCE DIODE 
IN VIDEO-OE TE CiOR APPLIGAT 10X5. THE DIODE OP ERATI OX CAN BE OBTAINED EITHER wI TM THE TRIODE 
,iID CONNECTED TO THE TRIODE PLATE AND THE COMBi NaTI ON OPERATED AS THE PLATE OF THE DIODE, OR 
~iTk TnE TRIODE Pl •TE ~k OU LADED nXD THE TRIODE +RIO OP ER XTFD AS iXE PI ATE OF TXE DIODE. 

_ 
~.UB CURVES, ALSO, Ai7LY FOR TnE EAU9A. 

~ IN~ I ': 

H INDI CAT ES AN ADDITION. 



6AV5GA 

~  TUNG•SGL 

PENTODE 
~I Is~ 

MAX. 

~~ 

T-I I 

I e.. 

MAX. 
GLASS BULB 

THE MAX. DIAMETER 
OF THE T-12 BULB I S 

1 -9 i16" 

I 

316 
MAX 

MAX 

1

COATED UNIPOTENTIAL CATHODE 

HEATER 

b•3 VOLTS 1.2 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SHORT MEDIUM SHELL 

6 PIN OCTAL 

6LK 

THE 6AV5GA IS A BEAM PENjODE DESIGNED FOR USE AS A HORIZONTAL—DEFLECTION 
AMPLIFIER IN TELEVISION RECEIVERS. IT USES EITHER A T-11 OR T-12 BULB. 

GRID #1 TO PLATE 

INPUT 

OUTPUT 

DIRECT INTERELECTRODE CAPACITANCES — APPRox. 
WI TM NO EXTERN 4L SHIELD 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SY STENA

HORIZONTAL DEFLECTION AMPIIFIERe

0.5 uµf 
14 uuf 
7.0 uuf 

HEATER VOLTAGE (.3 VOLTS 

MAXIMUM HEATER- CATHODE VOLTAGE: 
NEATER POSITIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 
DC LOO VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
TOTAL DC AND PEAK ZOO VOLTS 

MAXIMUM DC PLATE- SUPPLY VOLTAGE (BOOST } POWER SUPPLY) 550 VOLTS 
MAXIMUM PEAK POSITIVE PULSE PLATE VOLTAGE (ABSOLUTE MAX.) 5 500 VOLTS 
MAXIMUM PEAK NEGATIVE PULSE PLATE VOLTAGE 1 250 VOLTS 
MAXIMUM GRID #2 VOLTAGE 175 VOLTS 
MAXIMUM PEAK NEGATIVE GRID #i VOLTAGE j'OO VOLTS 
MA%IMUM PLATE DISSIPATION D 11 WATTS 

MA%IMUM GRID #2 DISSIPATION 2.5 WATTS 

MAXIMUM DC CATHODE CURRENT 110 MA. 

MAXIMUM PEAK CATHODE CURRENT 4OO MA. 

MAXIMUM GRID #i CIRCUIT RESISTANCE 0.47 MEGOHM 

MAXIMUM BULB TEMPERATURE (AT HOTTEST POINT) 21O °C 

HEATER WARM-UP TIME (APPRO%.)* 11,0 SECONDS 

RUNLESS OTX ERWISE SPECIFIED. 

B FOR OPERATION IN A 525-LINE, j0-FRAME TELEVISION SYSTEM AS DESCRIBED IN ^STANDARDS OF GOOD 
ENGINEERING PRACTICE CONCERNING TELEVISION BROADCAST ST ATION S~" FEDERAL LO NNUNICATI OMS 
COMMISSION. THE DUTY CYCLE OF THE VOLTAGE PULSE MUST MOT E%GEED 15 PERCENT OF ONE SC AMNING 
LY CL E. 

CTHIS VALUE MUST NOT BE E%C EEDED. 

DIN STAGES OPERATING WI TN GRID LEAK BIAS, AN ADEpUATE CATXODE-BIAS RESISTOR OR OTX ER SUITABLE 
N ERNS IS REQUI0.E0 TO PROTECT THE TUBE IN THE ABSENCE OF EXCITATION. 

* HEATER WARN-UP TINE.IS DEFINED AS THE TINE REpUIREO FOR THE VOLTAGE ACROSS THE NEATER TO REACN 
80f OF ITS FATED VOLTAGE AFTER APPLYING 4 TINES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WI TM A RESISTANCE OF VALUE j TINES THE NONINAL NEATER OP ERATIOp 
RESISTANCE• 

CON TI NU EO ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BL OONFI EL D, NEW JERSEY, U. E, A. SEPTEMBER 1, 1959 PLATE 7560'+ 



6AV5GA 

TUNG•SOl 

:,C NTINU ED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE E)•3 VOLTS 

HEATER CURRENT 1.Z AMP. 

PLATE VOLTAGE 60 Z5O VOLTS 

GRID #2 VOLTAGE 150 15O VOLTS 

GRID #1 VOLTAGE OE -Z2.5 VOLTS 

PLATE RESISTANCE (APPROX.) --- 14 5OO 1— OHMS 

TRANSCONDUCTANCE --- S 9OO f-- UMHOS 

PLATE CURRENT 26O F 5~ ♦— MA. 

GRID #2 CURRENT 26 ~ 2.1 MA. 

GRID #1 VOLTAGE (APPROX.J 
FOR i b = 1.0 MA. -43 ~' VOLTS 

TRIODE AMPLIFICATION FACTOR F 4.5 

E AP PL IED FOR VERY SHORT INTERVAL 50 AS NOT TO DAMAGE TUBE. 

FTRIODE CONNECTION (SCREEN TIED TO PL ATEI WITH Eti E~2 150 VOLTS AND E~1 -22.5 VOLTS 

SIMILAR TYPE REFERENCE: Except jor heater characteristics, the 6AV5GA is 
identical to the 12AVgGA, 1ryAVgGA ~ the agAVgGA. 

~ INDICATES A CHANGE. 

 f 

PENTODE 

6AY5GA 
CONNECTION 

Ef = 6.3 Volts 
E~Z = 150 Volts 

Ib 
{ C2300 
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w 200 
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C25AV5GA) 6AV5GA 
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PLATE VOLTS 

6AV5GA 
PENTODE CONNECTION 

Eq = 6.3 Volts 
E~1 = 0 Volts 

175 

150 

400 500 

-6 0 -50 

6AY5GA 
PENTODE CONNECTION 

Ef = 6.3 volts 
E b = 250 Volts 
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6AV5GA C25AVSGA) 

-60 -50 

6AV5GA 
PENTODE CONNECTION 

Et = 6.3 Volts 
Eb = 250 Volts 
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GANG 

3' 

MAX 

12 
I,
8 

- ~Ax. 

GLASS BULB 

TUN6•SOL 

DOUBLE-DIODE TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3E 10 VOLTS 0.3 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEM 
MINIATURE BUTTON 
7 PIN BASE 

7BT 

THE SANG COMBINES A HIGH-MU TRIODE AND TWO INDEPENDENT DIODE UNITS IN 
THE 7 PIN MINIATURE CONSTRUCTION. IT PERMITS A SINGLE TUBE TO FUNCTION 
AS DETECTOR, AVC RECTIFIER, AND AUDIO AMPLIFIER. COUPLING BETWEEN THE 
DIODE AND TRIODE SECTIONS IS MINIMIZED BY THE USE OF INTERNAL SHIELDING. 

DIRECT INTERELECTRODE CAPACITANCES 

V ITX VITNOUT 
3HIELOA SHIELD 

GRID TO PLATE: (G TO P) Z 2 µ11f 
INPUT: G TO (M}K) 2.2 2.2 1111E 

OUTPUT: P TO (H}KJ 1.2 0.8 ltµf 
C OUPIING: +F2 DIODE PLATE TO GRID (MAX.) 0.04 0.04 1111f 

AEkTERNAL SN IELD x)16 CONNECTED TO PIN •2. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

HEATER VOLTAGE G.3t 1O% VOLTS 

MAXIMUM PLATE VOLTAGE 330 VOLTS 

MAXIMUM PEAK HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE ZOO VOLTS 

OC COMPONENT ZOO VOLTS 

MAXIMUM PLATE DISSIPATION O.jS WATT 

MAXIMUM POSITIVE DC GRID #1 VOLTAGE O VOLTS 

MAXIMUM DIODE CURRENT EACH UNIT FOR CONTINUOUS OPERATION ]. MA. 

-iINDICATES A CHANGE. 

1 

TUNG-GOL ELECTRIC INC., ELECTRON TUBE OIVIGI ON BLOOM FI ELO, 
NE_W JERSEY, U.S.A. AUGUST 1, 1960 PLATE u5929 



6Av6 

TUN a-ao~ 
CONTINUED FpON PREC EOIMG PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

PLATE VOLTAGE TOO 25O VOLTS 

GRID 81 VOLTAGE - 1 —2 VOLTS 

PLATE RESISTANCE SO OOO 62 500 OHMS 
AMPLIFICATION FACTOR ZOO LOO 

TRANSCONDUCTANCE Z 25O 16OO j1MH0S 

PLATE CURRENT O.5 Z.2 MA. 

AVERAGE DIODE CURRENT 
AT 10 VOLTS OC (EACH UNIT] 2.O 2.O MA. 

RESISTANCE COUPLED AMPLIFIER 

TRIODE UNIT 
PLATE SUPPLY VOLTAGE 9O 25O VOLTS 

CONTROL GR 10 VOLTAGE O O VOLTS 

PLATE LOAD RESISTOR 22O OOO U7O OOO OHMS 

CONTROL GRID RESISTOR lO.O 10.0 MEGOHMS 

INPUT CONDENSER 0.01 0.01 µf 
OUTPUT CONDENSER 0.01 0.01 1.1f 
GRID RESISTOR OF FOLLOWING STAGE 47O OOO 47O OOO OHMS 

SIGNAL SOURCE IMPEDANCE (MA%.) Z OOO Z OOO OHMS 

DISTORTION 5 5 PERCENT 

OUTPUT VOLTAGE 5.5 3O VOLTS 

VOLTAGE GAIN AT 400 CPS 42 63 

-11ND1 LATES A CM ANGE OR ADDI710 N. 

C9

INPUT 

Rgi Ck 
Rk
ONM3 

RL 

Ebb 

NOTE: COUPLING CAPACITORS C 

AND C SHOULD RE SE 
9 

LECTf~ TO GIVE DESIRED 
F RF OUENCT RESPONSE. R N

SHOULD EF ADEQUATELT 

RT-P ASSEO BT CAPACITOR 
LN. 

Eo
OUTPUT 



6AW8A 

TUNG•SOL 

TRIODE PENTODE 

MINIATURE TYPE 

.875" 
MAX 

1 

2.375" 
MAX 

2.625" 
MAX 

I III 

GLASS BULB 

MINIATURE BUTTON 
9 PIN BASE E9-1 

OUTLINE DRAWING 

JEDEC 6-3 

COATED UNIPOTENTIAL CATHODE 

FOR USE AS A SYNC SEPARATOR 

AND VIDEO AMPLIFIER 

ANY MOUNTING POSITION 
BOTTOM VIEW 

BASING DIAGRAM 
JEDEC 9DX 

THE 6AW8A IS A SHARP CUT-OFF PENTODE AND A HIGH MU TRIODE FEATURING A CONTROLLED 
PLATE KNEE CHARACTERISTIC FOR THE PENTODE SECTION. THE TRIODE SECTION MAY BE USED 
AS A SYNC SEPARATOR WHILE THE PENTODE SECTION IS DESIGNED TO SERVE AS A VIREO AM-
PLIFIER._THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER 
VOLTAGE SURGES DURING THE. WARM-UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH 
OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 

WITH 
SHIELD A

WITHOUT 
SHIELD 

PENTODE GRID 1 TO PENTODE PLATE (PGl TO PP) MAX. ~' 0.05 ~ 0.06 cf 
PENTODE INPUT: PG TO (H+PG2+PK,G3,I.S.) 10 10 pf 

PENTODE OUTPUT: PP TO (H+ PG2+PK,G3,I.S.) 4.5 3.6 pf 

TRIODE GRID TO TRIODE PLATE: (TG TO TP) 2.2 2.2 ~f 

TRIODE INPUT: TG TO (H+TK=PK, PG3, I.S.) 3.4 3.2 pf 

TRIODE OUTPUT: TP TO (H+TK—PK, PG3, I.S,) 3.0 1.8 pf 

PENTODE GRID 1 TO TRIODE PLATE: (PG1 TO TP) MAX. .005 .006 pf 

PENTODE PLATE TO TRIODE PLATE: (PPTO TP) MAX. .025 .150 pf 

A 
EXTERNAL SHIELD 315 CONNECTED TO PIN 4 AND PIN 5. 

CONTINUED ON FOLLOWING PAGE 

11N01 GAT ES A CUANG E. 

 J 

TONG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI ELO, NEW JERSEY, U.S.A. DECEMBER 1, 1962 PLATE x6622 



6AW8A 

TUNO.80L 

CONTINUED FROM PRECEDING PAGE 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 600 MA. 

HEATER WARM-UP TIME B I1 SECONDS 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION (PARALLEL HEATER OPERATION) 6.310.6 VOLTS 

CURRENT OPERATION (SERIES HEATER OPERATION) 600140 MA. 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLT S 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 VOLTS 

TOTAL DC AND PEAK 200 VOLTS 

MAXIMUM RATINGS 
O ESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

TRIODE PENTODE 

PLATE VOLTAGE 

6RI D 2 VOLTAGE 

GRID 2 SUPPLY VOLTAGE 

PLATE DI SSIPATION 

GRID 2 DISSIPATION 

POSITIVE DC GRID 1 VOLTAGE 
GRID 1 CIRCUIT RESISTANCE 

FOR CATHODE-BIAS OPERATION 

FOR FIXED BIAS OPE RATION 

330 

0 

330 VOLTS 

SEE JS-C4-2 

330 VOLTS 

3.75 WATTS 

1.1 WATTS 

0 VOLTS 

1.0 1.0 ME GOHM 

0.5 0.25 ME GOHM 

TYPICAL OPERATING CHARACTERISTICS 
CLASS Al AMPLIFIER 

TRIODE PENTODE 

PLATE SUPPLY VOLTAGE 200 65 150 VOLTS 

GRID 2 SUPPLY VOLTAGE 150 150 VOLTS 

GRID 1 VOLTAGE -2 0 VOLTS 

CATHODE BIAS RESISTOR ---- ---- 150 OHMS 

AMPLIFICATION FACTOR 70 ---- ----

PLATE RESISTANCE (APPROX.) 200 KOHMS 

TRANSCONDUCTANCE 4000 ---- 9500 pA1HOS 

PLATE CURRENT 4.0 46 15.0 MA. 

GRID 2 CURRENT 15 3.5 MA. 

GRID 1 VOLTAGE (APPROX.) 

FOR Ib = 20 µA -5 -8 VOLTS 

B 
HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO 
REACH 80 % OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT 
CONSISTING OF THE TUBE HEATER IN SEREIS WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL 
HEATER OPERATING RESISTANCE. 

C 
FOR PARALLEL HEATER OPERATION, THE EQUIPMENT DESIGNER SHALL 50 DESIGN THE EOUIPME NT THAT 
THE HEATER VOLTAGE IS AT THE SPECIFIED BOGEY VALUE, WITH HEATER SUPPLY VARIATIONS RE-
STRICTED TO MAINTAIN HEATER VOLTAGE WITHIN THE S2 ECI FLED TOLERANCE. 

FOR SERIES HEATER OPERATION, THE EQUIPMENT DESIGNER SHALL SO DESIGN THE EQUIPMENT THAT 
HEATER CURRENT IS AT THE SPECIFIED BOGEY VALUE, WI7H HEATER SUPPLY VARIATIONS REST RICTEC 
TO MAINTAIN HEATER CURRENT WITHIN THE SPECIFIED TOLERANCE. 
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6AW8A 
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6AX3 

TUNG•SGL 

DIODE 

,~ r.lae"~
MAX 

1 

2.623~~ 
MAX. 

~ ~ 

T-9 

i 
2.250•
MAX 

GLASS BULB 

BUTTON 

12 PIN BASE E12-70 

OUTLINE DRAWING 
J EDEC 9-59 

COATED UNIPOTENTIAL CATHODE 

FOR IC 

DAMPING DIODE APPLICATIONS P 

IN TV RECEIVERS 
NC 

AC OR DC NC 

ANY MOUNTING POSITION 

IC K 

H H 
BOTTOM VIEW 

BASING DIAGRAM 

J ED EC 128E 

THEE 6AX3 IS A HEATER-CATHODE SINGLE DIODE IN THE COMPACT 12 PIN T-9 CON-
STRUCTION. ITS HIGH HEATER AND CATHODE INSULATION IS DESIGNED FOR USE A_ 
A DAMPING DIODE IN T.V. RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SnI EIC 

CATHODE TO PLATE AND NEATER: K TO (P+H) 

PLATE TO CATHODE AND HEATER: P TO (K+H 

HEATER TO CATHODE: (H TO K) 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MA%INDM VALUES - SEE EIA STANDARD RS-2j9 

AVERAGE CHARACTERISTICS 

7.5 Pf 
5.5 Pf 

2.8 pf 

6.j VOLTS 1200 MA. 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION A 6. 3f 0.6 VOLTS 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DC COMPONENT 9OO VOLTS 

TOTAL DC AND PEAK 5000 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT LOO VOLTS 

TOTAL DC AND PEAK jO0 VOLTS 

ATHE EQUIPMENT DESIGNER SHALL DESIGN TXE EQUIPMENT SO THAT TXE NEATER VO ITAGE IS LEN TER ED Al 
THE SPECIFIED BOGEY VA LU Er WITX HEATER SUPPLY VARIATIONS RESTRICTED TO MAINTAIN HEATER VOLTAGE 
WILH IN THE SPECIFIED TOI ERANC E. 

IC 

CONTINUED ON FOLLOWING PAGE 

T UNG-GOL ELECTRIC INC.. ELECTRON TUBE DIVISION. BLOOMFIELD r NFW JERSEY. U. S. A. ,O LTOB ER 1r 1961 PL4TE ch280 



6AX3 

TUNG•SGL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGSB
DESIGN MA%IMUM VALUES - SEE EIA STANDARD RS-2j9 

TV DAMPER SERVICE 
PEAK INVERSE PLATE VOLTAGE 5000 VOLTS 

PLATE DISSIPATION 5,j WATTS 

STEADY—STATE PEAK PLATE CURRENT lOOO MA. 

DC OUTPUT 1(j MA. 

AVERAGE CHARACTERISTICS 

TUBE VOLTAGE DROP 

Ib = 250 MILLIAMPERES DC 32 voLT~ 

B FOR OPERATION IN A 5P5-LINE, )0-FRAME SYSTEM AS DESCRIBED IN "STAN OARDS OF GOOD ENGINEERING 

PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUNICATIONS LOYMISSION^~ THE DUTY CYCLE 

OF THE VOLTAGE PULSE MUST NOT E%C EED 15S OF ONE SCANNING CYL LE. 

800 

y 
w 

600 
a_ 
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6AX4GT 

TUNo•sot 

DIODE 

,_ I lee'_;
MAX 

2.750°
MAX 

FOR DAMPER SERVICE 

IN TV RECEIVERS 

3.312" COATED UNIPOTENTIAL CATHODE 
MAX 

ANY MOUNTING POSITION 

L281" y
`MAX 

GLASS BULB 

INTERMEDIATE SHELL 
5 PIN OCTAL 

BS-87, BS-85 OR BS-1 d7 

SHORT INTERMEDIATE SHELL 
6 PIN OCTAL 86-60 

OUTLINE DRAWING 
JEDEC 9-11 OR 9-41 

NC 

NC 

BOTTOM VIEW 

BASING DIAGRAM 
JEDEC ICG 

PINS 1,7,4, 8 6 SHALL NOT BE 

USED AS TIE POINTS. 

PIN 1 IS OMITTED ON 

BASE BS-82, BS-85 6 BS-147 

THE 6AX4GT IS A SINGLE INDIRECTLY-HEATED DIODE INTENDED FOR USE IN TELEVISION HORI-
ZONTAL FREQUENCY DAMPER SERVICE. IT IS DESIGNED TO WITHSTAND HIGH VOLTAGE PULSES 
OF LINE FREQUENCY BETWEEN CATHODE AND BOTH HEATER AND PLATE ELEMENTS SUCH AS 
NORMALLY ENCOUNTERED IN 'DIRECT-DRIVE' CIRCUITS. 

DIRECT INTERELECTRODE CAPACITANCES -APPRox.A

WITHOUT EXTERNAL SHIELD 

HEATER TO CATHODE: H TO K 4.0 pf 

PLATE TO CATHODE AND HEATER: P TO (K + H) S.0 Pf 
CATHODE TO PLATE AND HEATER: K TO (P + H) 8.5 pf 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MA%IMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 1200 MA. 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION 6.3 ''-0.6 VOLTS 

MAXIMUM HEATER-CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

DC 900 VOLTS 

TOTAL DC AND PEAK 4400 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 
DC 100 VOLTS 
TOTAL DC AND PEAK 300 VOLTS 

TUN,-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMEI ELO, NEW JERSEY. U. S. A., JANU ARC 1, 1969 PLATE A'6699 



6AX4GT 

~  TUNQ•SOL  

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA 5 TANDA RD RS-239 

DAMPER SERVICE S

PEAK INVERSE PLATE VOLTAGE 

DC PLATE CURRENT 

PEAK PLATE CURRENT 

PLATE DISSIPATION 

AVERAGE CHARACTERISTICS 

TUBE VOLTAGE DROP 

WITH TUBE CONDUCTING 250 MA 

4400 VOLTS 
~ 137 MA. 

~ 825 MA. 
"~ 5.0 WATTS 

32 VOLTS 

A 
FOR THE MEASUREMENT OF PLATE TO CATHODE PLUS HEATER AND CATHODE TO PLATE PLUS HEATER 
CAPACITIES, UNUSED PINS, METAL PARTS, ETC. SHALL BE CONNECTED TO THE HEATER. 

B 
FOR OPERATION IN A 525 LINE, 30 FRAME SYSTEM AS DESCRIBED IN 'STANDARDS OF GOOD ENGINEERING 

PRACTICE FOR TELEVISION BROADCASTING STATIONS; FEDERAL COMMUNICATIONS COMMISSION.' THE DUTY 

CYCLE OF THE HORIZONTAL VOLTAGE PULSE NOT TO EXCEED 1596 OF A SCANNING CYCLE. POWER RECTI~ 

FIER OPERATION IS NOT RECOMMENDED. 

~ INDICATES A CHANGE. 



TENTATIVE DATA 6AX4GTA 

3" _ 
ii6 
MAX 

/ \ 

T-9 

132 
_MAX 

GLASS BULB 

23. 

4 
MAX 

TUNG•SOL 

DIODE 

 -~ COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3r10~ VOLTS 1.2 AMP. 

3 5 AC OR DC 
MAX. 

ANY MOUNTING POSITION 

BOTTOM VIEW 
INTERMEDIATE- SHELL 

5 PIN OCTAL 

4CG 

THE bAX4GTA IS A HEATER-CATHODE-TYPE SINGLE DIODE INTENDED FOR USE AS 
THE DAMPING DIODE IN THE HORIZONTAL-DEFLECTION CIRCUIT OF TELEVISION 
RECEIVERS. IT IS PARTICULARLY USEFUL IN AUTOTRANSFORMER DEFLECTION 
SYSTEMS IN WHICH HIGH PULSE VOLTAGES ARE APPLIED TO THE CATHODE OF THE 
DAMPER TUBE. 

EXCEPT FOR HEATER RATINGS, THE 6AX4GTA IS IDENTICAL TO THE 12AX4GT8 AND 
IS UNILATERALLY INTERCHANGEABLE WITH THE 6AX4GT. 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 
WITHOUT EXTERNAL SHIELD 

CATHODE TO PLATE AND HEATER 

PLATE TO CATHODE AND HEATER 

HEATER TO CATHODE 

RATINGS A 
INTERPRETED ACCORDING TO DESIGN MAXIMUM STST EN 

8.5 ft{if 

5.0 µµf 

4.0 µµf 

TV DAMPER SERVICE 

HEATER VOLTAGE 6.3r 1O,$ VOLTS 

MAXIMUM PEAK INVERSE PLATE VOLTAGE 4400 VOLTS 

MAXIMUM PLATE DISSIPAT~I ON 5.3 WATTS 

MAXIMUM STEADY-STATE PEAK PLATE CURRENT 1000 MA. 

MAXIMUM DC OUTPUT CURRENT 165 MA. 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

OC COMPONENT .100 VOLTS 

TOTAL DC AND PEAK 3OO VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DC COMPONENT 9OO VOL75 

TOTAL DC AND PEAK 4400 VOLTS 

CONTINUED ON FO LLOwING PAGE 

~ J 
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6AX4GTA TENTATIVE DATA 

TONG-SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

AVERAGE CHARACTERISTIC 

HEATER VOLTAGE 

HEATER CURRENT 

TUBE VOLTAGE DROP Ib 250 MA. DC 

NOTE: 

OPERATION OF THIS TUBE AS A POWER RECTIFIER IS NOT RECOMMENDED. 

6.3+1.0~~ voL-
1.2 AMP. 

32 voL-

A FOR OPERATION IN A 525-LINE, j0-FRAME SYSTEM AS DESCRIBED IN "$T AN DAROS OF GOOD ENGINEERING 
PRACTICE FOR TELEVISION BRO ADGA$T STATIONS: FEDERAL COMMUNICATIONS COMMISSION", THE DUTY CYCLE 
OF THE VOLTAGE PULSE MUST NOT E%GEED 15$ OF ONE SCANNING CYCLE. 

DESIGN-VAX IMUM RATINGS ARE LIMITING VALUES Of OPERATING AND ENVIRONMENTAL CONDITIONS APPLILAB Lt 
TO A BOGEY EIEC TRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUB LI SM ED DATA, AND SHOULD 
MOT BE EXCEEDED UNDER THE NORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THESE 
VALUES TO PROVIDE ACC F.PTAB LE SERVICEABILITY OF THE DEVICE, TAMING RESPONSIBILITY FOR THE 

EFFECTS OF CXANGES IN GPERATING CONDITIONS DUE TO VARIATIONS IN DEY ICE CHARACTERISTICS. THE 
EQUIPMENT YANU FACTURER SMOU LD DESIGN 50 THAT INITIALLY AND THROUGHOUT II FE NO DESIGN-MAXIMUM 

VALUE FOR THE INTENDED SERVICE IS EXCEEDED WITH A BOGEY DEVICE UNDER THE WORST PROBABLE 

O PERATIMG CONDITIONS wITN RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, 

EOUI PMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, ANO PNVIRON ME NTAL CONDITIONS. 

 J 
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~~ 10 20 30 40 50 60 70 
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TENTATIVE DATA 6AX4GTB 

3" 
116 
MAx 

'~~ 

s" 
132 

MAX. 
GLASS BULB 

MAX. 

1 

5" 
361
MAX. 

TUNG•SOL 

DIODE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

1 6,3 VOLTS L 2 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTroM vIEW 
INTERMEDIATE—SHELL 

S PIN OCTAL 

4CG 

THE 6AX4GTB IS A SINGLE HEATER—CATHODE TYPE DIODE INTENDED FOR SERVICE 
AS THE DAMPING GIODE IN THE HORI,ONTAL—DEFLECTION CIRCUIT OF TELEVISION 
CCEIVERS. IT '.HAS DESIGNED TO WITHSTAND HIGH PULSE VOLTAGES BETWEEN THE 

PLATE AND CATHODE WHICH MAKES THE TUBE PARTICULARLY USEFUL IN AUTOTRANS—
FORMER DEFLECTION SYSTEMS IN WHICH HIGH PULSE VOLTAGES ARE APPLIED TG 
THE CATHODE OF THE DAMPER TUBE. 

THE 6AX4GTB IS UNILATERALLY INTE;CHANGEAuLE h;'ITH THE 6AX4GT AND 6AX4GTA; 
HOWEVER, IT DIFFERS FROM THE 6AX4GTA I fJ HAVING A HIGHER PEAK INVERSE 
PLATE VOLTAGE RATING. 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 
WITHOUT EXT ERNAI SHIELD 

CATHODE TO PLATE AND HEATER 

PLATE TO CATHODE AND HEATER 

HEATER TO CATHODE 

RATINGS A 
INTERPRETED ACCORDING TO DESIGN NAXINUM SYSTEM 

8.5 
5.0 
4.0 

µµf 
µµf 
µµf 

TV DAMPER SERVICE 

HEATER VOLTAGE ( .3 VOLTS 

MAXIMUM PEAK INVERSE PLATE VOLTAGE SOOO VOLTS 

MAXIMUM PATE DISSIPAT'I ON 5,3 WATTS 

MAXIMUM STEADY—STATE PEAK PLATE CURRENT j000 MA. 

MAXIMUM DC OUTPUT CURRENT j65 MA. 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT .ZOO VOLTS 

TOTAL DC AND PEAK 3OO VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

OC COMPONENT 9OO VOLTS 

TOTAL DC AND PEAK SODO VOLTS 

HEATER WARM—UP TIME (APPROX.)' 7-1.0 SECONDS 

'LN EATER WARN-UP TIME IS DEFINED AS THE TIME REOU IRED FOR THE VOLTAGE ACROSS THE NEATER TO REACH 
BOK OF ITS RATED VOLTAGE AFTER APPLYING 4 TINES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE NEATER IN SERIES WITH 1 R.L ~'.~N CE OF VALUE j TINES THE NOMINAL NEATER OPERATING 
RESISTANCE. 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOONFIELD, NEW JERSEY, U.S.A. AUGUST 1, 1959 PLATE A`5575 



6AX4GTB TENTATIVE DATA 

-  TUNo•so~  

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

AVERAGE CHARACTERISTICS 

HEATER VOLTAGE 

HEATER CURRENT 

TUBE VOLTAGE DROP Ib 250 MA. DC 

NOTE: 

OPERATION OF TXI$ TUBE AS a POWER RECTIFIER IS NOT RELOMNENDEO. 

32 

A FOR OPERATION IN A 525—LINE, j0—FRAME SYSTEM AS DESCRIBED IN "5T4N OARGS OF GCOD EN6INEERI NG 
PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUNICATIONS COMMISSION", THE DUTY CYCLE 
OF THE VOLTAGE PULSE MUST NOT E%GEED 15% OF ONE SCANNING CYCLE. 

DESIGN —Y AX INUN RATINGS ARE LIMITING VALUES OF OPERAT ING AND ENVIRONMENTAL CONOI I ION$ APPLILAn Lc 
TO A B06 EY ElEC7 ROM DEVICE OF A SPECIFIED TTPE AS DEFINED BY IT$ PUB LI Sx EO DATA, aN0 SHOULD 

MOT BE EXCEEDED UM OER THE NORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THESE 

VALUES TO PROVIDE ACC F.PTAB LE $ERVICEABIIITT OF THE DEVICE, TAKING RESPONSIBILITY FOR THE 

EFFECTS OF CHANGES IM OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE 

E OUIPYENT MANUFACTURER $MOULD DESIGN 50 THAT IMI TIALLY AND TMROUG ROUT LIFE NO DESIGN—MA%IMJM 

Y ALOE FOR THE INTENDED SERVICE IS EXCEEDED NITN A BOGEY DEVICE UNDER THE WORST PROBABLE 

OPERATING CONDITIONS NITN RESPECT TO SU PPIY—VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, 

E!)UIPYENT LOM TROT ADJ USTYEM T, LOAD VARIaT10M, $IGNAI VARIATION, >N~ ENVI40N IF NTAL CONDITIONS. 



6AX5GT 

TONG-SOL 

DUUBIE DIODE 

Pl ATE 
2721 

SEP?. 1 
iy 51 

COATED UNIPOTENEIAL CATHODE 

HEATER 

6.3 VOLTS 1.2 AMP. 

AC 

ANY MOUNTING POSITION 

GLASS BULB 

BOTTOM VIEW 
SHORT INTERMEDIATE 
SHELL 6 PIN OCTAL 

bs 

THE 6AX5GT IS A FULL-WAVE RECTIFIER OF THE HEATER-CATHODE TYPE INTENDED 
FOR USE IN AC OPERATED AND AUTOMOBILE RECEIVERS. BECAUSE OF ITS HEATER-
CATHODE CONSTRUCTION IT HAS THE SAME HEATING TIME AS THAT OF OTHEk 
HEATER-CATHODE TYPES IN THE RECEIVER. USE OF THIS TUBE PREVENTS EXCES-
SIVE VOLTAGES FROM APPEARING ACROSS FILTER CONDENSERS DURING WARM-UP 
PERIOD. 

RATINGS 
INTERPRETED ACCORDIMV TO RMA STANDARD M8-110 

HEATER VOLTAGE 6.3 VOLTS 

MAXIMUM NEATER-CATHODE VOLTAGE 45D VOLTS 

MA%IMUM PEAK INVERSE PLATE VOLTAGE 12SO VOLTS 
MAXIMUM PEAK PLATE CURRENT EACH PLATE j75 MA. 

MAXIMUM MOT-SWITCHING TRANSIENT PLATE CUR RE NT A Z.E) AMP. 

MAXIMUM AC PLATE SUPPLY VOLTAGE EACH PLATE (RMS) SEE RATING CHART 

MAXIMUM DC OUTPUT CURRENT EACH PLATE (RMS) SEE RATING CMA RT 

A F OR OURATI ON OF 0,2 SECONO MA%. 

—1 INDICATES A CHANGE OR ADDITION. 

CONTINUED ON FOLLOWING PAGE 

J 
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6AX5GT 

TONG-SOL 
C Gx TIxUED FFOM PRE CE OI MG PAGf 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

FULL-WAVE RECTIFIER WITH CONDENSER INPUT TO FILTER 

HEATER VOLTAGE 

HEATER CURRENT 

AC PLATE VOLTAGE EACH PLATE (RMS) 

FILTER INPUT CONDENSERS

b,j 
1.2 
j50 
10 

E).j 
1.2 
45O 
10 

VOLTS 

AMP. 

VOLTS 

Ilf 
EFFECTIVE PLATE SUPPLY IMPEDANCE EACH PLATE 5O LOS OHMS 

OC OUTPUT VOLTAGE AT INPUT TO FILTER (APPROX.): 
AT 62.5 MA. (HALF LOAD) 395 --- voLrs 
AT 40 MA. (HALF LOAD) -- 54O VOLTS 
AT- 125 MA. (FULL LOAD) j5O - VOLTS 
AT BO MA. (FULI LOAD) --- 49O VOLTS 

VOLTAGE REGULATION (APPROX.): 
HALF-LOAD TO FULL-LOAD CURRENT 45 5O VOLTS 

RHIGMER VALUES OF CAPACITANCE THAN IhDICATEO MAT 9E USED BUT THE EFFECTIVE PLATE SUPPLY IMPED-
ANCE MAT HAVE TO BE INCREASED TD PRF VExT F%CEEDING THE VAXINUM RATING FOR NOT-Sw1TCnIxG 
TRANSIENT PLATE CURRENT. 

FULL-WAVE RECTIFIER WITH CHOKE INPUT TO FILTER 

HEATER VOLTAGE 6.3 6.3 voLrs 
HEATER CURRENT 1.2 1.2 AMP. 

AC PLATE VOLTAGE EACN PLATE (RMS) 350 U50 voLrs 
FILTER INPUT CNOKE LO LO HENRIES 

DC OUTPUT VOLTAGE AT INPUT TO FILTER (APPROX.); 
AT 75 MA. (HALF LOAD) 270 --- VOLTS 
AT 62.5 MA. (HALF LOAD) - 365 voLrs 
AT 150 MA. FULL LOAD 
AT 125 MA, FULL LOAD 

250 350 voiTs 
VOLTAGE REGULATION (APPRO%.): 

HALF-LOAD TO FULL- LOAD CURRENT 20 15 VOLTS 

 l 

6AX5GT 
E{ = 6.3~ Volts 

400 

I 

306 

z 
W 

~ 200 
s 
W 

D_ 

loa 

 o~/~ 
 Q~ai 
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50 75 100 125 
PLATE VOLTS 

i ~ i i i i i ~ i i l i ~ i ~ l l i i i l ~ ~ i < < i 
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PLATE 
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S EP T. 1 
1951 
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6AX5GT 

n 
RATING CHART 

6AX56T 

Ef = 6.3 Volts 

80 

E 

►I ATE 
4;19 

A►!. 1 
1950 

~s 
%~ ///~/ 

Choke 
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~ 50 
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a 40 
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W 
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I 
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~~ 
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Capacitor or Choke Input 

I

I I 

I 
I 
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I 
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I I 

0 I I 
p -ss 100 200 300 jso 400 aso 500 
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6AX5GT 
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6AX5GT 
FULL-WAVE CIRCUIT — CAPACITOR INPUT TO FILTER 

Ef = 6.3 Volts 
SlJpply Frequency ~ 60 cps 
Capacitor Input to Filter - 10 µf 
Total Effective Plate-Supply Impedance 

Per Plate `~ Ohms for Curves 1 - 5 
1G5 Ohms for Curves 6 d 7 

Current and voltage boundary l ine "AOK"~ is 
the same as shown on Rating Chart. 

D 
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6AX5GT 

PLATE 
z9ei 

APn. 1 
195 

j ~ i ~ i t 
~ ~ 6AX5GT 

I I FULL-WAVE CIRCUIT - CNONE INPUT TO FILTER ``, 

j Ef = 6.3 Volts 
Frequency = 600 1 I Supply 60 Cps 

fi i 1i\ _ _ _ Boundary l inesfor choke sizes 
r1 ` as Shown 

~ ~ _ _ _ _ Regulation curves for repre-

u 
sentative choke sizes 

5504~ 
"CEK" —~-1 ~~- ~ ::~ Current and voltage boundary l ine is 

■ ~ _■■ the same as shown on Rating Chart. 
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6AX7 

TONG-SQL 

Y 
B 

MAX 

IS" 
1 16 
MAX. 

3~ 
2 16 
_MAX

11111 ~ 

GLASS BULB 

DOUBLE TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 
SERIES PARALLEL 

6.3 voLTs 3.15 voLTs 
0.3 AMP. G.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

FOR 12.6 VOLT OPERATION APPLY NEATER 
VOLTAGE BETWEEN PINS N4 AND R5. FOR 
6.j VOLT OPERATION APPLY NEATER 
VOLTAGE BETWEEN PIN N9 AND PINS W4 
AND R5 CONNECTED TOGE TMER. 

CONTROL OF HEATER CNAppC7ERISTICS 
APPLIES ONLY TO 600 MA, NEATER 
CONNECTION. 

BOTTOM VIEYI 
SMALL BUTTON 
q PIN BASE 

9A 

THE 6AX7 COMBINES TWO COMPLETELY INDEPENDENT HIGH—MU TRIODES IN THE 
SMALL 9 PIN BUTTON CONSTRUCTION AND IS DESIGNED fOR USE IN 600 MA. 
SERIES HEATER OPERATED RECEIVERS. IT IS ADAPTABLE TO APPLICATIONS WHERE 
HIGH VOLTAGE GAIN AND LOW HEATER POWER ARE THE IMPORTANT CONSIDERATION, 
SUCH AS VOLTAGE AMPLIFIERS; PHASE INVERTERS AND MULTIVIBRATORS. THERMAL 
CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE 
SURGES DURING THE WARM—UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH 
OTHER 'TYPES WHICH ARE SIMILARLY CONTROLLED. WITH THE EXCEPTION OF HEATER 
RATINGS, ITS CHARACTERISTICS ARE IDENTICAL TO THE 12AX7. 

DIRECT INTERELECTRODE CAPACITANCES 

WITH a 
SHIELD 

GRID TO PLATE 1.7 
INPUT 1.8 
OUTPUT (SECTION 1) 1.9 
OUTPUT (SECTION Z) 1.9 

AWI TM EXTERNAL SMI ELD Wj15 CONNECTED TO CATNO DE OF SECTION UNDER TEST. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

EACH TRIODE UNIT 

HEATER VOLTAGE 

MAXIMUM HEATER- CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 
TOTAL DC AND PEAK 

MAXIMUM PLATE VOLTAGE 

MAXIMUM NEGATIVE DC GRID VOLTAGE 

MAXIMUM POSfTIVE DC GRID VOLTAGE 

MAXIMUM PLATE DISSIPATION 

HEATER WARM-UP TIME (APPROX.)~ 

MITHOUT 
SHIELD 

1.7 
1.6 
O.u6 
o. 3u 

LLLLf 

uuf 
uuf 
uuf 

3.15 6.3 voLTs 

2OO VOLTS 

ZOO VOLTS 
2QO VOLTS 

3OO VOLTS 

50 voLTs 
O VOLTS 

1 WATT 

L)..O SECONDS 

HEATER WARN-UP TIME IS DEFT XEO AS TXE TIME REQUIRED FOR THE VOLTAGE ACROSS THE NEATER TO REACX 

BOS OF ITS RAT EO VOLTAGE AFTER APPLYING 4 TIMES RATED XE AT ER VOLTAGE TO A CIRCUIT CONSISTING 
OF TXE TUBE NEATER IN SERIES WITH A RESISTANCE OF VALUE j TINES THE NOMINAL MEAT ER OPERATING 
RESISTANCE. 

CONTINUED OM FOLLOWING PAGE 

TUMG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION Bl00MFl EL D• NEW JERSEY• U.S.A. SEPTEMBER 1, 1954 pL 4TE Nj956 



6AX7 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER - EACH SECTION 

HEATER VOLTAGE (PARALLEL CONNECTION) 3.15 3.15 VOLTS 

HEATER CURRENT 0.6 0.6 AMP-. 

PLATE VOLTAGE 1~C' 250 VOLT; 

GRID VOLTAGE -1 -2 V OLT~ 

AMPLIFICATION FACTOR 100 lOC 
PLATE RESISTANCE 80 000 62 500 OHMS 

TRANSCONDUCTANCE 1 250 1 600 µMHOS 

PLATE CURRENT 17.5 1.2 MA. 

RESISTANCE COUPLED AMPLIFIER 

Rp RS Rq1 
Ebb = q0 VOLTS Ebb = 180 VOLTS Ebb = 3pp VOLTS 

MEG. MEG. MEG. gk GAIN Ep Rg GAIN Ep Rg GAIN Ea

0.10 
0.10 

O.1C 
0.24 

0.1 
0.1 

1700 
2000 

31 
38 

5.0 
6.9 

1000 
1100 

40 
46 

15 
20 

760 
900 

43 
50 

30 
40 

0.24 
0.24 

0.24 
0.51 

0.1 
0.1 

3500 
3900 

43 
49 

6.5 
8.6 

2000 
2300 

54 
59 

18 
24 

1600 
1800 

58 
64 

37 
47 

0.51 
0.51 

0.51 
1.0 

0.1 
0.1 

7100 
7800 

50 
53 

7.4 
9.1 

4300 
4800 

62 
64 

19 
24 

3100 
3600 

66 
69 

39 
46 

0.24 
0.24 

0.24 
0.51 

10 
10 

0 
0 

37 
44 

3.9 
5.4 

0 
0 

53 
60 

15 
19 

0 
0 

62 
67 

32 
41 

0.51 
0.51 

.0.51 
1.0 

10 
10 

0 
0 

44 
49 

5.0 
6.4 

0 
0 

61 
66 

17 
21 

0 
0 

69 
71 

35 
41 

Eo IS NA%I NUN RNS VOLTAGE OUTPUT FOR FIVE PERCENT TOTAL MARNOXIC 

GAIN NE ASURED AT 2.0 YOI TS RMS OU iPUT. 

FOR ZERO-BIAS DATA, GENERATOR IMPEDANCE IS NEGLIGIBLE. 

DISTORTION. 

R91 

' 

C 

Rp 

~ 

Rs 

_ ~ 
Esl9 Eo

~ 

NOTE: COUPLING 
RESPONSE. 

~ 
~ 

CAPACITORS 
qk SN OUID 

Rk 

~ ~ Ebb 

lCl SN OULD BE SELECTED TO GIVE DESIRED 
BE ADE OU AT ELY DY-PAS$E0. 

r 
~ 

FRE QU 

~ 

EMCY 

~ 
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6AX7 
EACH TRIODE UN I1 

Ef = 3.15 Volts 
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6AX8 

TUNO•!OL 

TRIODE -PENTODE 

MINIATURE — TVPE 
OUTLINE DRAWING 

JEDEC 6-2 

.875 

.750 

1.938 
MAx 

BVTTON BASE 
9 PIN JEDEC E9-1 

FO R 

VIDEO AMPLIFIER 

AND 

SYNC SEPARATOR USE 

IN TV APPLICATIONS 

COATED UNIPOTENTIAL CATHODES 

ANY MOUNTING POSITION 

BASING DIAGRAM 
JEDEC 9AE 

BOTTOM VIEW 

THE 6AX8ISA TRIODE AND PENTODE IN THE 9-PIN MINIATURE CONSTRUCTION. IT IS SPECIFICAL- 

LY DESIGNED FOR VIDEO AMPLIFIER AND SYNC SEPARATOR SERVICE IN T.V. RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES 

WITH EXTERNAL SHIELD #315 CONNECTED TO CATHODE OF 

UNIT UNDER TEST 

TRIODE UNIT: 

GRID TO PLATE 1.8 pf 

GRID TO CATHODE AND HEATER 2.5 pf 

PLATE TO CATHODE AND HEATER 1 pf 

PENTODE UNIT: 

GRID 1 TO PLATE MAX. 0.006 pf 

GRID 1 TO CATHODE &GRID 3 &INTERNAL 

SHIELD, GRID 2, AND HEATER 5 pf 

PLATE TO CATHODE &GRID 3 &INTERNAL 

SHIELD, GRID 2, AND HEATER 3.5 pi 

HEATER TO CATHODE —EACH UNIT 3.5 x pf 

X -EXTERNAL SHIELD #315 CONNECTED TO GROUND 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN CENTER VALUES —SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 450 mA 

PEAK HEATER —CATHODE VOLTAGE: EACH UNIT 

HEATER NEGATIVE WITH RESPECT TO CATHODE 90 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 90 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL EIF.CTRiC INC., ELECTRON TUBE DIVISION, BLOOMFIELO, NEw JERSEY, U.S.A., MaY 1, 1965 SLATE #707C 



6AX8 

TUNo•so~ 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 

DESIGN CENTER VALUES- SEE EIA STANDARD RS-239 

TRIODE PENTODE 
UNIT UN IT 

PLATE VOLTAGE 300 30C VOLTS 

GRID 2 SUPPLY VOLTAGE - 300 VOLTS 
SEE 

GRID 2 VOLTAGE - RATING CHART 
GRID 1 VOLTAGE -POSITIVE -BIAS VALUE 0 0 VOLTS 

GRID 2 DISSIPATION: 

FOR GRID 2 VOLTAGES UP TO 150 VOLTS - 0.5 WATT 

FOR GRID 2 VOLTAGES BETWEEN 150 AND 300 VOLTS _ SEE 
RATING CHART 

PLATE DISSIPATION 2.7 2.8 WATTS 

GRID 1 CIRCUIT RESISTANCE: 

FOR FIXED -BIAS OPERATION 

FOR CATHODE -BIAS OPERATION 

0,1 0.1 MEGOHM 

G.5 0.5 MEGOHM 

TYPICAL OPERATING CHARACTERISTICS 

CLASS A I AMPLIFIER 
TRIODE PENTODE 

UNIT UNIT 
PLATE SUPPLY VOLTAGE 150 250 VOLTS 

GRID 2 SUPPLY VOLTAGE - 110 VOLTS 
CATHODE RESISTOR 56 120 OHMS 
PLATE CURRENT 18 10 mA 

GRID 2 CURRENT - 3.5 mA 

TRANSCONDUCTANCE 8,500 4,800 µMHOS 
AMPLIFICATION FACTOR 40 -
PLATE RESISTANCE - APPROX. 0.005 0.4 MEGOHM 

GRID 1 VOLTAGE (AP PROX.) FOR 16= 10µA -12 -12 VOLTS 

J 
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Grid 2 
Rating Chart 
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TENTATIVE DATA 6AZ 8 

r r B 
IS' 

1 16 
MAX. 

3•
216 
MAX. 

~_ 

GLASS BULB 

TUNo•so~ 

TRIODE PENTODE 

UNIPOTENTIAL CATHODES 

HEATER 

6.3 VOLTS 0.45 AMP. 

AG OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL-BUTTON NOVAL 

q PIN BASE 
9ED 

THE 6AZ8 IS A MEDIUM MU TRIODE AND A SEMI—REMOTE CUTOFF PENTODE IN THE 

9—PIN MINIATURE CONSTRUCTION. IT IS INTENDED FOR GENERAL PURPOSE APPLI—
CATIONS IN BOTH MONOCHROME AND COLOR TELEVISION RECEIVERS. THE PENTODE 

UNIT HAS HIGH TRANSCONDUCTANCE AND A SEMI REMOTE CUTOFF CHARACTERISTIC 

WHICH MINIMIZES CROSS—MODULATION EFFECTS AND OVERLOAD DISTORTION IN 

PICTURE IF STAGES. IT MAY BE USED AS AN INTERMEDIATE FREQUENCY AMPLIFIER, 

VIDEO AMPLIFIER, AGC AMPLIFIER, AND AS A REACTANCE TUBE. THE TRIODE UNIT, 

WHICH HAS A RELATIVELY HIGH ZERO—BIAS PLATE CURRENT, IS WELL SUITED FOR 

USE IN LOW—FREQUENCY OSCILLATOR SYNC—SEPARATOR, SYNC—CLIPPER, AND PHASE 

SPLITTER CIRCUITS. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT E%TER XAL SHIELD 

TRIODE UNIT: 

GRID TO PLATE 

GRID TO HEATER & INTERNAL SHIELD, & CATHODE 

PLATE TO HEATER & INTERNAL SHIELD, & CATHODE 

PENTODE UNIT: 

GRID #1 TO PLATE (MAX.) 

GRID #1 TO HEATER g~ INTERNAL SHIELD & GRID #3, 

GRID #2, AND CATHODE 

PLATE TO HEATER & INTERNAL SHIELD & GRID #}~ 

GRID #2, AND CATHODE 

TRIODE GRID TO PENTODE PLATE (MAX.) 

PENTODE GRID #1 TO TRIODE PLATE (MAX.) 

PENTODE PLATE TO TRIODE PLATE (MAX.) 

RATINGS 
I NTERPRETEO ACCORDING TO DESIGN CENTER STSTEN 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID #2 SUPPLY VOLTAGE 

MAXIMUM GRID #2 (SCREEN) VG LTAGE 

MAXIMUM GRID #i (CONTROL-GRID) VOLTAGE: 

POSITIVE BIAS VALUE 

MA%IMUM PLATE DISSIPATION 

--►INDICATES A CHANGE. 

TRIODE 
UNIT 

300 

0 
2.6 ~ 

6.3 

1.7 µµf 
2 µµf 

1.7 µµf 

0.02 µµf 

6.5 µµf 

22 µµf 
0.027 µµf 
0.020 µµf 
0.045 µµf 

PENTODE 
UNIT 

VOLTS 
300 voLTs 
300 voLTs 

SEE RATING CHART 

O VOLTS 

2 WATTS 

CONTINUED ON FOLLOWING PAGE 

TUN G-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BL 00 NFI ELD XEW JERSEY. U.S.A. MAY 1, 1956 PLATE !4665 



6AZ8 TENTATIVE DATA 

TUNG•sol 

CONTINUED FROM PRECEDING PAGE 

RATINGS - coNT'D. 
I NTERPRETEO ACCORDING TO DESIGN CENTER SYSTEM 

CLASS Al AMPLIFIER 

TRIODE PENTODE 
UNIT UNIT 

MAXIMUM GRID #2 INPUT: 

FOR GRID #2 VOLTAGES UP TO 150 VOLTS —__ 

FOR GRID #2 VOLTAGES BETWEEN 150 & 300 VOLTS ---

MAXIMUM PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 2OO 
HEATER POSITIVE WITH RESPECT TO CATHODE ZOOS

O.S WATT 

SEE RATING CHART 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS Ai AMPLIFIER 

TRIODE 
DNIT 

A VOLTS 

A VOLTS 

PENTODE 
UNIT 

HEATER VOLTAGE 6,j VOLTS 

HEATER CURRENT 0.45 AMP.. 

PLATE SUPPLY VOLTAGE ZOO 2OO VOLTS 

GRID #2 SUPPLY VOLTAGE - 15O VOLTS 

GRID #1 VOLTAGE -G --- VOLTS 

CATHODE—BIAS RESISTOR ___ 180 OHMS 

AMPLIFICATION FACTOR ].9 ___ 

PLATE RESISTANCE (APPROX.) 5 75G jOO OOO OHMS 

TRANSCONDUCTANCE j jOO 6 000 µMHOS 

GRID #1 VOLTAGE (APPROX.) FOR PLATE 
CURRENT OF 10 µAMP -19 VOLTS 

GRID #1 VOLTAGE (APPROX.) FOR 

TRANSCONDUCTANCE OF 100 µMHOS --- —12.5 VOLTS 

PLATE CURRENT lj 9, JF MA. 

GRID #2 CURRENT --- j MA. 

GRID #i CIRCUIT RESISTANCE (MAX.)C

FOR CATHODE—BIAS OPERATION 1.O 1.O MEGOHM 

FOR FIXED—BIAS OPERATION O.5 O.ZS MFGOHM 

A 
THE NEATER-CATHODE VOLTAGE SHOULD XOT E%GEED THE VALUE OF THE OPERATING CATHODE BIAS BECAUSE 
THE VOLTAGE BETWEEN THE NEATER AND CATHODE IS AL 50 APPLIED BETWEEN THE CATHODE ANO GRID •3. 
THE NET RESULT IS TO MANE GR 10 s3 NEGATIVE WITH RESPECT TO CATHODE WITH POSSIBLE LH AN GE IN 
i UBE CHARACTERISTICS. 

BTNE OC COMPONENT NU ST NOT E%GEED 100 YOI TG. 

CIF EITHER UXIT IS OP FRAYED AT MAXIMUM RATED LONDI TIONS. GRID W1 CIRCUIT RE 6I ST ANCE6 FOR 60TH 
UXITG SHOULD MOT E%GEED THE STATED VALUES. 



TENTATIVE DATA 6AZ8 

f 

' 1 

IUD 

~~ 
~,Z75 

6 

W ~ 
N F-
y ~ 
W d 
OC Z 
a-
x 
W N f~

~o 
a -
z ~ 

N 
~ X 

Q 

~ ~ 25 
~o 

6AZ8 
Ef = 6.3 Volts 

THIS CURVE ALSO APPLIES TO TYPES 

IN WHICH GRIDS #2 & #4 ARE CONNECTED 

T O(TETHER WITHIN THE TUBF 

l l l r I l r 

RATING CHART 

 i ~~ 
MAXIMUM OPERATING 
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25 50 75 
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TRIODE UNIT 

Ef = 6.3 Volts 
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6AZ8 TENTATIVE DATA 

6AZ8 
Ef = 6.3 Volts 
Eoi = 0 Volts 
E~Z =Grid—#2 Volts 
ECC2 = Grid—#2 Supply Volts 

~° / 
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GRID #I VOLTS 

-10 -5 

l0000 
s000 

s000 

4000 

3000 

2000 

s000 
soo 0 
soon 

U 

2 

400 
Q 

3DD~ 

Z 

2DDy 

loo 
so 

 cv 

40 

30 

20 

 f0 
C 



TENTATIVE DATA 6AZ8 

n 
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6AZ8 
Ef = 6.3 Volts 
Eb = 200 Volts 
Eoy = 0 Volts 
EC2 = Grid—#2 Volts 
EooZ Grid—#2 Supply Volts 
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TENTATIVE DATA 
6AZ8 
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6AZ8 
TRIODE UNIT 

Ef = 6.3 Volts 
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6BA6 

~  TUNG•SOL  1

Aso" 
MAX "—` 

A A 

1.875" 
MAX 

2.125' 
MAX 

I I I I  

GL AaS B.iL 

MINIATURE PUT7JN 
7 PIN EASE El-1 

UU TLINE DRAWI N': 
J EDEC 5-~ 

PENTODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.310.E VOLTS 30̂v ~~i~. 
AC OR DC 

ANY MOUNTING POSITION 
K 

•30TTOM VIEv 

E 451'+5 DIA; ~2AM 

~EDEC 7FP F 

THE 66A6 IS A PENTODE AMPLIFIER HAVING REMOTE CONTROL ~~, I~ '~R„r-f`-(:T~dloTl_ 

AND UTILIZING THE MINIATURE CONSTRUCTION. AS AN RF AMPLIFIER IT IS CHARAC—
TERIZED BY NIGH TRANSCONDUCTANCE AND LOW GRID—PLATE CAPACITANCE. 

GR ID TO PLATE: 

INPUT: G1 TO 

OUTPUT: P TO 

DIRECT INTERELECTRODE CAPACITANCES 
MI TH SHI ELDa NI TROUT SHIELD 

G1 TO P (MAX.) 0.0035 0.0035 pf 
(H}K}GZ}G3&IS) 5.5 5.5 pf 

(H}K}G2
}G3&IS) 5.5 5 pf 

A EXTERNAL SHIELD eji6 CONNECTED TO PIN ill• 

RATINGS 
INTERPRETED ACCORDING TO DESIGN NAxIMUM SY STEu 

MAXIMUM PEAK HEATER—CATHODE VOLTAGE: 
HEATER NEGAYIVE WITH RESPECT TO CATHODE ZOO 
H EAT ER POSITIVE WITH RESPECT TO CATHODE 2OOG

MAXIMUM PLATE VOLTAGE 330 
MAXIMUM GRID #2 SUPPLY VOLTAGE 330 
MAXIMUMGRID #2 VOLTAGE SEE J5-C4 

MAXIMUM GRID #} VOLTAGE PIN N2 CONNECTED TO PIN N7 AT SOCKET 

MAXIMUM POSITIVE DC GRID #1 VOLTAGE O 
MAXIMUM NEGATIVE DC GRID #1 VOLTAGE 55 
MAXIMUM PLATE DISSIPATION 3.4 
MAXIMUM GRID #2 DISSIPATION: 

FOR VOLTAGES UP TO 165 VOLTS 0.7 
FOR VOLTAGES BETWEEN 165 h }}p VOLTS SEE J5-CN 

GTME DC COMPONENT MUST NOT E%GEED 100 VOLTS. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

VOLTS 

VOLTS 

VGLTS 

VOLTS 

VOLT 

VOLTS 

WATTS 

W A7T 

PLATE VOLTAGE ZOO 25O VOLTS 
GRID #3 VOLTAGE Q Q VOLTS 
GRID #2 VOLTAGE LOO ZOO VOLTS 
CATHODE BIAS RESISTOR E)$ E)$ OHMS 
PLATE RESISTANCE (APPROX.) 0.25 1.O MEGOHM 
TR ANSCONDUC TA NCE 4 3OO 4 400 µMHOS 
PLATE CURRENT lO.S 11 MA• 
GRID #2 CURRENT ~}.4 L(,'j MA. 
GRID #i VOLTAGE (APPROx.) FOR Gm = qp µMHOS —2O —20 VOLTS 

VINDICATES A CHANGE. 

T UNG-$OL ELECTRIC IXL. ELECTRON TUOE DIVISION BL OOMFIEL D. MEW JERSEY, U.S.A. JULY 1, 1962 PLATE at5Db 
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65x6 
PENTODE CONNECTICN 
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6BA6 

9000 

s000 
7000 

6000 

SDOO 

.D00 

E ~ 6 3 Volts ■■■■■■■■■■■  hl~~'

►E NTODE CONNECTION 

Eb ~ 250 Volts ■ ~■■■■■■■ ~~~", 
EC3 ~ 0 Vol 

Ec2 ■  ■  ■■■■■■■//,~f~~' 

■■■■■■■■■■■■■■■■■■  ■■■■■■■~r'~  I~ i■■■■■■■■■■■■■■■■■■■■■■■■I~■'/11 

■■■■■■■■■a■■i■■i ■■■■■■■d++■//iii' r~ .~~~ 
-----~----------- ~ -----_ ~I 
■■■■■■■■■■■■■■■ r ■■■~/I/ ~■ 
■■■■■■■■■■■■■■ ca'~' ■■■■■II■% %■il■ 
■■■■■■■■■■■■■ '~-■■■■■IN/■►I■■■■ 
  ~   s=~~= =ss~===__ 

  .~  ■ 

■■■■■■■■~■■■■■■-  ~ r■~ r■■■■ 
:■■:■:■:■:■.■.. tip`:/ ~■ I ,~■■■ 

■■■■■■■~■■■■■■■~i■■ ,■~~,r~■■■■■ 
■■■■■■■■■■■■■■G■■■~■■■ ■■■ 
■■■a■■■~s■■■■■ ■~■~~~ ■~■ ■■■a■ 

■■■■■■■■■■■■■■■■■ ■■i ■■■■■"■'■'■ 

—40 0 

a000 

7000 

loon 
eoo 

z~ 

100 ~D 

~D 
5 

30 

20 

10 

9 

7 

6 

MATE 
1197 

YA1' 1 
1941 

GRID VOLTS 

CO PY p16NT 1917 BY TU NG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION NEWARK. HEW JERSEY. U S A. 



TENTATIVE DATA 6 BA7 

PLATE 
Y079 

DCT. 1, 
19Na 

GLASS BULB 

TONG-SOL 

HEPTODE 

MINIATURE TYPE 

UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 300 MA. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL BUTTON 

9 PIN BASE 

THE 6BA7 IS A CATHODE TYPE HIGH GAIN PENTAGRID CONVERTER IN THE SMALL 
9-PIN BUTTON CONSTRUCTION. IT IS DESIGNED FOR SERVICE AS A COMBINED LOCAL 
OSCILLATOR AND MIXER AT HIGH FREQUENCIES, ESPECIALLY IN THE FM BROADCAST 
BAND. 

DIRECT INTERELECTRODE CAPACITANCES 
W ITM NO E%TERMAL SXIELO 

GRID i3 TO PLATE: (G~ TO P) MAX. 

6R ID ii TO GRID i3: (Gi TO G}) MAX. 

GRID #i TO PLATE: (Gi TO P) MAX. 
GRID #i TO CATHODE: (Gi TO K) 

GRID ii TO ALL EXCEPT CATHODE: 
Gi TO (M}Gz6Gq}G3}GS}P}IS) 

CATHODE TO ALL EXCEPT GRID ii: 
K TO (H}GZh64}G3}GS}P}IS) 

RF INPUT; G} TO (H}K}61}Gzh G,}}GS}P}IS) 

OSCILLATOR INPUT; Gi TO (H}K}GZhGq}G1}GS}P}IS) 
MIXER OUTPUT; P TO (H}K}Gi}GZ~G4}G3}GS}IS) 

0.19 µµf 
0.1 µµf 
0.05 µµf 
3.3 µµf 

3.4 µµf 

4 µµf 

9.5 µµf 
6.7 µµf 

8.3 µµf 

RATINGS 
I XTE RPRE TEO ACCORDING TO RNA STANDARD MB-210 

HEATER VOLTAGE 6.3 VOLTS 

MAXIMUM HEATER—CATHODE VOLTAGE JO VOLTS 
MAXIMUM PLATE VOLTAGE 3OO VOLTS 

MAXIMUM GRIDS i2 h #4 VOL TA 6E lOO VOLTS 

MAXIMUM GRIDS #2 h #4 SUPPLY VOLTAGE 3OO VOLTS 

MAXIMUM NEGATIVE GRID #3 VOLTAGE LOO VOLTS 

MAXIMUM POSITIVE GRID i3 VOLTAGE O VOLTS 

MAXIMUM GRID #5 6 INTERNAL SHIELD VOL TAGE A O VOLTS 
MAXIMUM PLATE DISSIPATION 2 WATTS 
MAXIMUM GRIDS #2 h #4 DISSIPATION 1.5 WATTS 
MAXIMUM CATHODE CURRENT Z2 MA. 

A IxTER NAL SMIE LD (PINS l6 AND IR I. COMME CTED DIRECTLY TO GROUND. 

CONTINUED ON FOLLOWING PAGE 
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6BA7 T ENTAT I VE DATA 

TONG-SOL 

C OMTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTIC 

CONVERTER SERVICE — SEPARATE EXCITATION 
THE CNARAC TERI GTICS SHOWN WITH SEPARATE EXLITAT IOM 
C ORRESPONO VERY CLOSEIT WITX THOSE ONTAINED IN A 
SELF-EnCITED OSCILLAT OR CI0.CUIT OPERATING WITH ZERO 
DIAG. 

HEATER VOLTAGE 6.3 6.3 VOLTS 

NEATER CURRENT 300 3OO MA. 

PLATE VOLTAGE LOO 25O VOLTS 

GRIDS /2 6 M4 VOLTAGE LOO LOO VOLTS 
GRID N3 VOLTAGE —1 —1 VOLTS 

GRID +FS AND INTERNAL SMI`_LD A CONNECTED DIRECTLY TO GROUND 

GRID N! RESISTOR 2O OOO 2O OOO OHMS 

PLATE RESISTANCE (A PPR OX,) O.5 1 ME GOMM 

CONVERSION TRANSCOND UCTANCE 90O 950 )LMMOS 

PLATE CURRENT 3, () 3,8 MA. 

GRIDS ill 6 M4 CURRENT 10.2 lO MA. 

GRID /! CURRENT 0.35 0.35 MA. 

TOTAL CATHODE CURRENT 14,2 1U.2 MA. 

CONVERSION TRANSCONDUCTANCE 
W ITN ECG _ -20 VOLTS 3.5 3.5 µMHOS 

A INTER FAL SHIELD (PINS NA ANO •NI CONNECTED OIRE[TLY TO GROUND. 

OSCILLATOR TRANSCONDUCTANCE 
NOT OSCILLATING 

GRID i1 VOLTAGE O VOLTS 
GRID /! VOLTAGE O VOLTS 
GRIDS M2 dl i'4 CONNECTED TO PLATE ZOO VOLTS 
PLATE CURRENT 32 MA. 
TRANSCOND UCTA NCE BETWEEN GRID +E! 6 GR IDS M2 6 i4 
CONNECTED TO PLATE g OOO ILMNOS 

AMPLIFICATION FACTOR j6,rj 

SIMILAR IIPB RB/RRBRCR: Rat{nqs and Characteristics siati lar to BSB77. 

PLATE 
4080 

ocT. 1, 
19NB 

COPY RIO MT IRS! RT TUN a-SOL CLECT RIC NC E I.ECTRON TUBE DIVISION NEWAR N. NEW JERSEY U 5 A. 



6BA7 

vuTE 
noel 

ocr'. 1, 
1948 

6000 ■ I 

5000 

~~~~ 

■■■■■■ ■ ■■i  ■ ■ ■■■■■ 
~■~~ 

■_■ 
■ 

a000 

■~~~~~■■~~ 

3000 

~~ ~■■ ■■ ■ ■■■■■■■■■ ■■■■■■■ ■ 2000 

■■■ 
6BA7 ■■ ■ ■■■■ 

■ 
~~ 800

■ ■■ E{ = 6.3 Volts ■■■■■ Too 

~•■■~~~~ ■~■ 
soo 

Eb2 81 EC4 = 100 Volts 
■ E 0 Vol is 500

R91 = 20 000 Ohms 
~~.. _ 

a 
„~ 

Oscillator Voltage Ad- 
■■■■~~■ 

..! 300 
justed to give Grid ks ~~~~ ~ r 

~r ~ ~ ~~~~~~_ ~~ current of 0.35 Ma. 
~~■~ ~■~■~~~ ~■~ ;_ zoo 
~~~~~~~ ~~~~~~~ ~~~~~ III' ~ o 

■■■■ 
■■ 

o 
■■■■■ ■■ ■~ v 

■■ 

- t  - 

90 

'U ■ 
T 

■_■■■~~■~~ ~ ~ -T 

~■■■_ ■ ■■■v ■■3~~C:■■ 

A
 

P
 

O
 

O
 

O
 

O
 

C 

AN
SC

DN
DU

CT
AN

CE
 

(<
 

■■■■■■S■■■■■■ Qi~ii ~S=ice ~■■ 

+ ~~ , 

~~~ ~ ~~~ e ~i~~~ ~ 
~~~ ~~~~~■~~ 

. oc 
zo r-

■■■■■ ■■■■■■■~ ■ ' ~aI ~ ~c o 

■■■~__ ■ a~~, ~ ~ Io 0 
~~~_~_ 0Q ~= Q 

~ 
,~ ~■■ ~ ~ ~ g U 

~~~ GJ O ~ ~~~~NN~~ ~ e ■■~■n■■■■■nT _■■■■■■■■■■■iri 
■■.■■■■ ■■ ..■■■■■■■ 5 ~~,.. 

/ 4 
„ 3 

~~~ ~~ ~~l/I~~~~ ~~ ~~~~~~~ ~~~~ 

■■■■■■■■j■~=■■■■■ ■■■■■■■■■■■■Z 

-25 -20 - 5 - 
GRID #3 (CONTROL GRID) 

0 -5 0~ 

YOLTS 

COPYRIGHT IB4B BV TU NG~SOL ELECTRIC INC. ELECTRONIC TUBE DIVISION NEW ARK, NEW JERSEV.0 S.A. 



6BA7 
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66A8 

TUNG•SOL 

TRIODE PENTODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

q PIN BASE 

9Dx 

THE 68A8 IS A MEDIUM—MU TRIODE AND SHARP CUT—OFF PENTODE USING THE 9 
PIN MINIATURE CONSTRUCTION. IT IS DESIGNED FOR USE IN 600 MA. SERIES 
NEATER OPERATED TELEVISION RECEIVERS. THERMAL CHARACTERISTICS OF THE 
HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE 
WARM—UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH 
ARE SIMILARLY CONTROLLED• 

DIRECT INTERELECTRODE CAPACITANCES 
MITH A

TRIODE SHIELD 
GRID TO PLATE 2,2 
INPUT 2,7 
ouTPUT ~ 1.9 
PENTODE 

GRID TO PLATE (MAX.) .030 
INPUT ~ 9,5 
OUTPUT 3.6 

COUPLING 
PENTODE GRID #1 TO TRIODE PLATE (MAX.) .005 

PENTODE PLATE TO TRIODE GRID (MAX.) .012 

PENTODE PLATE TO TRIODE PLATE (MAX.) •O5O 

HEATER VOLTAGE 

WITHOUT 
SHIELD 

'Z,2 wcf 
2,rj uaJ.f 

--► U.4 uµf 

0.036 lw.f 
.~ fj ~5 uaJ.f 

2.8 uu.f 

~ .OlO uu.f 

•O22 wef 
0.20 I1Ltf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER-SYSTEM 

TRIODE PENTODE 

6.3 VOLTS 
MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 
DC AND PEAK 2OO VOLTS 
DC lOO VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
OC AND PEAK 2OO VOLTS 

MAXIMUM PLATE VOLTAGE 3OO 3OO VOLTS 

MAXIMUM GRID #2 SUPPLY VOLTAGE --- 3OO VOLTS 

MAXIMUM GRID #2 VOLTAGE SEE RATING CHART 

MAXIMUM PL A.TE DISSIPATION 2.O 3.25 WATTS 

MAXIMUM GRID #2 DISSIPATION --- 1.O WATT 

MAXIMUM NEGATIVE GRID #1 VOLTAGE 5O VOLTS 

MAXIMUM POSITIVE GRID #1 VOLTAGE O VOLTS 
MAXIMUM GR10 #1 CIRCUIT RESISTANCE: 

FIXED BIAS 
SELF BIAS 

HEATER WARM- UP TIME (APPROX.)B

gSXPEL D9j15 TIED TO CATX ODE BASE PI X. OF SECTION UNDER TEST. 

BNEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR TXE VOLTAGE ACROSS THE HEATER TO REACX 
BOS OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WI TX A RESISTANCE OF VALUE j TINES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

y INDICATES A CX AN GE 

O.5 0,25 MEGOHM 

1.O 1.O MEGOHM 

11.0 SECONDS 

CONTINUED ON FOLIO WING PAGE 
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68A8 

~  TUNG•SOL 

L OXTINGED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

TRIODE PENTODE 
HEATER VOLTAGE (,3 VOLTS 
HEATER CURRENT O.6 AMP. 

PLATE VOLTAGE 2OC ZOO VOLTS 
GRID #2 VOLTAGE --- j5O VOLTS 
GRID #i VOLTAGE -$ O VOLTS 
CATHODE BIAS RESISTOR --- j$O OJi MS 

AMPLIFICATION FACTOR jH ---

PLATE RESISTANCE (APPROX.J G ]OO ~IOO OOO OHMS 

TRANSCONDUCTANCE Q ]OO 9 OOO µMHOS 

PLATE CURRENT $,O 13 MA, 

GRID #2 CURRENT --- 3, Ej MA. 

GRID #1 VOLTAGE FOR Ib - 10 u.A. (A PPROX.) -j( -j0 VOLTS 

66A8 
GRID #2 RATING CURVE 
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6BA8A 

~  TUNG•SOL 

~
~
 

B75' 
MAx 

i 

u 

2.375 
MA% 

2.625 
MAX 

G LASS BULB 
MINIATURE BUTTON 

9 PIN BASE E9-1 
OUTLINE DRAWING 

JEDEC 6-3 

TRIODE PENTODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 600 MA. 

AC OR DC 

.ANY MOUNTING POSITION 
K~ ~ P 

BOTTOM VIEW 

BASING DIAGRAM 

J EDEC 9DX 

THE 6BA8A IS A MINIATURE MEDIUM—MU TRIODE AND SHARP CUTOFF PENTODE WHICH 
HAS A CONTROLLED PLATE KNEE CHARACTERISTIC. THERIv1AL CHARACTERISTICS OF 
THE NEATER' ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE 
WARM—UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH 
ARE SIIdILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 
HITN A WITHOUT 

TRIODE SHIELD SHIELD 

GRID TO PLATE: (G TO P) - 

INPUT: G TO (H + K) 

OUTPUT: P TO (H + K) 

PENTODE 

GRID TO PLATE: (G1 TO P) 

INPUT: 6 TO (H+K+Gz+G3+!, S,) 

OUTPUT: P TO (H+K+Gz+G3+I.S.) 

COUPLING 
PENTODE GRID #1 TO TRIODE PLATE 

PENTODE PLATE TO TRIODE GRID 

PENTODE PLATE TO TRIODE PLATE 

Q,2 2,2 
2,7 2,5 
1,~ 0,4 

-+ 0.05 

lO.O 
~ 0.06 

lO.O 
4.5 3.6 

0.003 0,006 

O,OU6 0,016 

0.050 0.200 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CEN TER. SY STEM 

TRIODE PENTODE 

pf 
pf 
pf 

pf 

pf 

p£ 

pf 

pf 

pf 

MAXIMUM HEATER- CATHODE VOLTAGE: 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC AND PEAK 2O0 VOLTS 
DC ZOO VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
DC AND PEAK ZOO VOLTS 

MAXIMUM PLATE VOLTAGE 3OO 3OO VOLTS 

MAXIMUM GRID #2 SUPPLY VOLTAGE --- 3OO VOLTS 

MAXIMUM GRID #2 VOLTAGE SEE RATING CHART 

MAXIMUM PLATE DISSIPATION 2.O 3.25 WATTS 

MAXIMUM GRID #2 DISSIPATION --- 1.O WATT 

MAXIMUM NEGATIVE GRID #1 VOLTAGE 5O VOLTS 

MAXIMUM POSITIVE GRID #1 VOLTAGE O VOLTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE: 
FIXED BIAS 0.5 0,25 MEGOHM 

SELF BIAS 1.O 1.O MEGOHM 

HEATER WARM-UP TIME (APPROX.)B ].1.0 SECONDS 

A SHI ELO #j 15 TI€D TO CATHODE BASE PIX OF SECTION UNDER TEST. 

BME ATER WARN-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE NEATER TO REALX 

804 OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IX SERIES WI TN A RESISTANCE OF VALUE 3 TIMES TXE NOMINAL NEATER OPERATING 
RESTS TAN CE. 

CONTINDED ON FOlLO WING PAGE 

SIN DI CATES A CHANGE. 
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6BA8A 

TUNG•sOL 

L ONTINUED PROM PRECEDING. PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

PLATE VOLTAGE 

GRID #2 VOLTAGE 

GRID #1 VOLTAGE 

TRIODE 

QQQ 

--- 

—8 

PENTODE 

QQQ 

1jQ 

Q 

VOLTS 

VOLTS 

VOLTS 
CATHODE BIAS RESfSTOR --- 18Q OHMS 
AMPLIFICATION FACTOR 18 ___ 

PLATE RESISTANCE (APPROX.J ( ~QQ 4OO OOO OHMS 
TRANSCONDUCTANCE 2 7OO 9 OOO U.MHOS 
PLATE CURRENT 8,Q 13 MA. 
GRID #2 CURRENT ___ 3,5 MA. 
GRID #1 VOL TA 6E FOR Ih = 10 u.A. (APPROX.) -1F> -1O VOLTS 
ZERO BIAS: WITH Eb =65V., AND Ec2 -15G V., ( INSTANTANEOUS VALUE SI 

PLATE CURRENT :;~ Mq. 

GRID #2 CURRENT IZ,S MA. 
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6BA8A 
GRID #2 kATING CURVE 

~0 25 50 75 100 
GRID #2 VOLTAGE EXPRESSED AS PERCENT 
OF MAX. GRID #2 SUPPLY VOLTAGE RATING 



TENTATIVE DATA 68A8A 
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6BA8A 
PENTODE SECTION 

E{ = 6.3 Volts 
ECz = 150 Volts 
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6BAIl 

TUNO•SOL 

TRIODE -TWIN PENTODE 

d 

2.375 
MAX 

1 . 168 

1.062 ~~ 
T-9 

COATED UNIPOTENTIAL CATHODE 

FOR 

VERTICAL DEFLECTION OSCILLATOR 

AND COMBINED SYNC-AGC 
,L .000 APPLICATIONS IN TV CIRCUITS 

1.750 

ANY MOUNTING POSITION 

GLASS BULB 

BUTTON 

12 PIN BASE E12-70 

OUTLINE DRAWING 

JEDEC 9-56 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC I2ER 

THE bEiAll IS A TRIODE-TWIN PENTODE IN A COMPACTRON STRUCTURE. THE MEDIUM MU TRIODE 

MAY BE USED AS A VERTICAL DEFLECTION OSCILLATOR. THE TWIN PENTODE CONSISTS OF A 
COMMON CATHODE, FIRST CONTROL GRID AND SCREEN GRID, WITH SEPARATE SECOND CONTROL 
GRIDS ANDPLATES AND IS INTENDED FOR COMBINED SYNC-AGC APPLICATIONS IN TV CIRCUITS. 

AN INTERNAL GRID SHIELD IS CONNECTED TO THE GRID 2 OF THE PENTODES. AN INTERSECTION 

SHIELD BETWEEN PENTODES AND TRIODE IS CONNECTED TO PIN B. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

PENTODE: 

GRID 3 TO PLATE, EACH SECTION 

GRID 1 TO ALL 

GRID 3 (EACH PENTODE) TO ALL 
PLATE (EACH PENTODE) TO ALL 
GRID 3 (PENTODE 7) TO GRID 3 (PENTODE 2) MAX. 

TRIODE: 

vRID TO PLATE, G TO P 

INPUT: G TO (K+H) 

OUTPUT: PTO (K+H+I.S.) 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD R5~239 

2.0 

6.0 F+ 

3.6 pf 

3.0 pf 

0.026 pf 

2.0 pf 

2.0 pf 

1.9 pf 

AVERAGE CHARACTERISTICS 5.3 vc7 L. T.`, 600 MA. 
HEATER WARM-UP TIME • 11 SECONDS 

LIMITS OF APPLIED VOLTAGE 6.3±0.6 VOLTS 
LIMITS OF SUPPLIED CURRENT 600±40 M.A. 
MAXIMUM HEATER-CATHODE VOLTAGE (BOTH SECTIONS) 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 
DC 100 VOLTS 
TOTAL DC AND PEAK 200 VOLTS 

TONG—SOL ELECTRIC INC.. ELECTRON TUBE DIVISION, BLOOMFI EID. NEW JERSEY, U.S.A. DECEMBER 1, 1962 PLATE k6624 



6BA1 1 

TUNO.80L 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS -239 

SECTION: TRIODE PENTODE 

PLATE VOLTAGE 300 300 VOLTS 
GRID2 VOLTAGE 150 VOLTS 
POSITIVE DC GRID 3 VOLTAGE 3.0 VOLTS 
NEGATIVE DC GRID 3 VOLTAGE 50 VOLTS 
PEAK POSITIVE GRID 3 VOLTAGE 50 VOLTS 
NEGATIVE DC GRID 1 VOLTAGE 50 VOLTS 
PLATE DISSIPATION (EACH PLATE) 1 .5 1.1 WATTS 
GRID2 DISSIPATION 0.75 WATTS 
DC CATHODE CURRENT 20 12 MA. 

GRID 3 CIRCUIT RESISTANCE (EACH GRID) 0.5 MEGOHMS 
GRID 1 CIRCUIT RESISTANCE 

FIXED BIAS 0.25 0.5 MEGOHMS 
CATHODE BIAS 1.0 0.5 MEGOHMS 

TYPICAL OPERATING CHARACTERISTICS 
AVERAGE CHARACTERISTICS 

TRIODE PENTODE 

EACH SECTION A BOTH SECTIONS C
SEPARATELY OPERATING 

PLATE VOLTAGE 250 100 100 100 100 VOLTS 
GRID2 VOLTAGE 67.5 67.5 67.5 67.5 VOLTS 
GRID 3 VOLTAGE 0 0 0 0 -10 0 VOLTS 
GRID 1 VOLTAGE -11 0 B B B VOLTS 
PLATE CURRENT 5.0 2.5 0 2.5 MA. 
GRID 2 CURRENT ---- 7.0 4.4 MA. 
GRID 1 TRANSCONDUCTANCE 1800 1700 ---- µMHOS 
AMPLIFICATION FACTOR 18 ____ ____ 

GRID3 TRANSCONDUCTANCE ---- 450 PMHOS 
GRID 1 VOLTAGE (APPROX.) 

FOR Ib = 100 µA. -18 2.3 VOLTS 
GRID 3 VOLTAGE (APPROX.j,

FOR Ib = 100 µ4. -3.2 ---- VOLTS 

HEATER WARM-UP TIME IS DEFINED AS 7HE TIME REOUIREO FOR THE VOLTAGE ACROSS THE HEATER TO 
REACH 80R OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT 
CONSISTING OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE THREE TIMES THE NOMINAL 
HEATER OPERATING RESISTANCE. 

A. PLATE AND GRID 3 OF OPPOSITE SECTION GROUNDED. 

B. GRID 1 VOLTAGE ADJUSTED 50 THAT Icl = 100 yA DC. 

C. VOLTAGES AND PLATE CURRENT APPLY TO EACH SECTION. 

1 
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6BC4 

TUNG•SOL 

TRIODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.225 AMP. 

AC OR DC 

ANY MOUtJTING POSITION 

GLASS BULB BOTTOM YIEW 
SMALL BUTTON 
q PIN BASE 

9DR 

THE 6BC4 IS A UHF MEDIUM-MU TRIODE OF THE 9-PIN MINIATURE TYPE UTILIZING 
A VERY SHORT BULB. IT IS DESIGNED FOR USE AS AN RF AMPLIFIER IN THE 
CATHODE-DRIVE CIRCUITS OF UHF TELEVISION TUNERS COVERING THE FREQUENCY 
RANGE OF 470 TO 890 MEGACYCLES PER SECOND. 

DIRECT INTERELECTRODE CAPACITANCES -
WITH NO E%TERN AL SHIELD 

GRID TO PLATE 

GRID TO HEATER AND CATHODE 

PLATE TO HEATER AND CATHODE 

HEATER TO CATHODE 

APPROX. 

1.6 
2.9 

0.26 
2.7 

µµf 
uuf 
uµf 
uuf 

RATINGS 
INTERPRETED ALLOROtNG TO DESIGN CENTER SYSTEM 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 6.3 VOLTS 

MAXIMUM PEAK HEATER-CATHODE VOLTAGE; 
HEATER NEGATIVE WITH RESPECT TO CATHODE 75 VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 75 VOLTS 

MAXIMUM PLATE VOLTAGE 25O VOLTS 

MAXIMUM PLATE DISSIPATION 2.5 WATTS 

MAXIMUM CATHODE CURRENT 25 MA. 

MAXIMUM GRID #1 CIRCUIT RESISTANCE: 
FOR CATHODE-BIAS OPERATION O.5 MEGOHM 
FOR FIXED-BIAS OPERATION NOT RECOMMENDED 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT 0.225 AMP. 

PLATE SUPPLY VOLTAGE 1JO VOLTS 

CATHODE-BIAS RESISTOR l0O OHMS 

AMPLIFICATION FACTOR L{8 

PLATE RESISTANCE 4800 OHMS 

TRANSCONDUCTANCE lOOOO µMHOS 

GRID BIAS (AP PROX.) FOR PLATE CURRENT OF 10 µAMP -1O VOLTS 

PLATE CURRENT 14.5 MA 

TUN G-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BL OONFI EL D r NEW JER SEY r U.S.A. SEPTEMBER 1. 1955 PLATE {4448 
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6BC5 

TUNG•SOL 

PENTODE 

MINIATURE TYPE 

r 

750 
AMAX 

i .. 
1.875 
MAX 

2.125 
MAX 

i
GLASS BULB 

MINI ATURE BUTTON 
7 PIN BASE E7-1 

OUTLINE DRAWING 

J EDEC 5-2 

COATED UNIPOTENTIAL CATHODE 

HIGH FREQUENCY INTERMEDIATE 

AND RF AMPLIFIER 

ANY MOUNTING POSITION 
BOTTOM VIEW 

BASING DIAGRAM 
BASING DIAGRAM 

J EDEC 7BD 

THE 6BC5 IS A HIGH TRANSCONDUCTANCE PENTODE VOLTAGE AMPLIFIER USING THE 
7 PIN MINIATURE CONSTRUCTION. IT IS USEFUL AS AN RF AMPLIFIER UP TO ABOUT 
400 MC. AND AS A HIGH—FREQUENCY INTERMEDIATE AMPLIFIER. 

DIRECT INTERELECTRODE CAPACITANCES 

PENTODE CONNECTION: 

GRID TO PLATE: (Gi TO P) MAX. 

INPUT: G1 TO (H+K+G2+Gb & I.S.) 

OUTPUT: P TO (H+K+G2+G 3& I.S.) 

TRIODE CONNECTION:IGz TI ED TO PLATE) 

GRID TO PLATE: G1 TO (P+G2) 

INPUT: G1 TO (H+K+G3 & I.S.) 

OUTPUT: (P+G 2) TO (H+K+G3 & I.S.) 

A 
EXTERNAL SHI ELD #j16 CONNECTED TO PIN #7. 

W ITN 

SHIELD 

MITHOUT 

SHIELD 

~ 0.020 ~ 0.030 pf 
6.6 6.5 pf 

~ 2.6 1.8 pf 

2.5 2.5 pf 
~ 4.0 3.9 pf 

4.3 ~ 3.0 pf 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MA%I MUM VALUES - SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 3OO MA. 

HEATER SUPPLY I IMITS: 

VOLTAGE OPERATION 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

HEATER POSITIVE WITH RESPECT TO CATHODE 

B 

DC COMPONENT MUST NOT EXCEED 100 VOLTS. 

-VINDICATES A CHANGE. 

6.310.6 vnLTs 

~ ZOO VOLTS 

ZOOS VOLTS 

CONTINUED ON FO LIOWING PAGE 

TUN G-SOL ELECTRIC INC., ELECTRON TUBE DIVISION. BLOOMFIELO~ NEW JERSEY, U. S. A.,FE9RUARY 1, 1962 PLATE #6386 



6BC5 

TUNG•SGL 
CONTINUED FROM PRECEDING PAGE 

—+ MAXIMUM RATINGS 
DESIGN MA%IMUM VALUES - SEE EIA STANDARD RS-2j9 

TRIODEC PEN TOOE 

PLATE VOLTAGE 330 33O VOLTS 

GR I D #Z VOLTAGE PLATE SEE RATING CRART 
GRID #2 SUPPLY VOLTAGE PLATE 33O VOLTS 

PLATE DISSIPATION 2.9~ L.3 WATTS 

GRID #2 DISSIPATION --- WATT 

GRID #1 VOLTAGE (POSITIVE BIAS VALUE) O O VOLT 

GRID #2 DISSIPATION 

FOR VOLTAGES UP TO 165 V. --- .55 WATTS 

FOR VOLTAGES BETWEEN 165 & J30 V, SEE RATING LN aR7 

TYPICAL OPERATING CHARACTERISTICS 
CLASS Al AMPLIFIER 

PLATE VOLTAGE 

GRID #2 VOLTAGE PLATE 

TRIODE C

25O LSO 

PLATE 

LOO 

ZOO 

PENTODE 

125 

1LS 
LSO 

15O 
VOLTS 

VOLTS 

CATHODE RESISTOR 820 330 180 100 180 OHMS 
TRANSCONDUCTANCE 4400 6000 4900 6100 5700 µMHOS 
PLATE RESISTANCE 
(APPROXIMATELY) .009 .006 O.6 O.5 O.H MEGOHN 

AMPLIFICATION FACTOR 4O 42 --- --- ---

PLATE CURRENT 6.OD H.OD 4.7 H.O 7.5 MA. 

GRID #2 CURRENT --- --- 1.4 2.4 L.1 MA. 

GRID #1 VOLTAGE (APPROX.) 

FOR Ib = 10 µ A. -5 -6 —8 VOLTS 

C 
G2 TI ED TO PLATE. DTOTAL CURRENT FLOWING TO PLATE + G2. 

— i INDI CATES A CHANGE. 
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TENTATIVE DATA 6BC7 

PLATE 
4471 

O ~;T. 1 
1950 

IS' 
116 
MAX 

216 
MAX. 
~_ 

GLASS BULB 

TONG-SOL 

TRIPLE DIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS u50 MA. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM Y I ElY 
MINIATURE BUTTON 

9 PIN BASE 
9A% 

THE 6BC7 COMPRISES THREE SEPARATE HIGH PERVEANCE DIODES IN THE 9 PIN 
MINIATURE CONSTRUCTION. THE ELEMENTS OF EACH DIODE ARE BROUGHT OUT 
SEPARATELY. IT CAN BE USED AS A COMBINED FM/AM DETECTOR WITHOUT THE NEED 
FOR ADDITIONAL SWITCHING. TWO OF THE DIODES ARE BALANCED FOR USE IN 
BALANCED DETECTOR APPLICATIONS. THE THREE SEPARATE AND INDEPENDENT 
DIODES ALLOW FOR A MULTIPLICITY OF CIRCUIT ARRANGEMENTS IN TELEVISION 
APPLICATIONS. 

DIRECT INTERELECTRODE CAPACITANCES — APPRox. 
WITH NO E%TERNAL SM IELO 

PLATE OF DIODE #1 TO ALL OTHER ELEMENTS 

PLATE OF DIODE #2 TO ALL OTHER ELEMENTS 

PLATE OF DIODE #3 TO ALL OTHER ELEMENTS 

3.5 
5.5 
3.5 

µ, f 
~;::: 
I:k f 

RATINGS 
INTERPRE TEO ACCORDING TO RYA STANDARD KB-210 

HEATER VOLTAGE 6.3 VOLTS 

DIODE OPERATION CURRENT PER PLATE 1Z MA. 

PEAK HEATER- CATHODE VOLTAGE POO VOLTS 

TYPICAL OPERATING CONDITIONS AND CNARACTERISTIGS 

EACH DIODE UNIT 

HEATER VOLTAGE E).3 VOLTS 

HEATER CURRENT 450 MA. 

AVERAGE CURRENT DIODES #1 ANO #3 WITH 
5 VOLTS DC APPLIED 35 MA. 

ZERO VOLTAGE CURRENT OF EACH DIODE 
SECTION THRU 40 X000 OHMS Z1 I1A. 

Ll NOT BE GREATER THAN l.j AT ED. = 5 VOLTS. 

COPY RIG NT 10 BO BY TUNG•fOl LAMP WORKS INC. ELlCTRONIC TUB[ DIVISION NEWARK. NfW JERSEY. U. 4. A. 





6BC8 

TUNG•SOL 

tWIN TRIODE 

MINIATURE TYPE 

.875" 
MAx. ~' 

i 
1.937" 
MAX. 

2.187" 
MAX. 

GLASS BULB 

MINIATURE BUTTON 

9 PIN BASE E9-1 

OUTLINE DRAWING 

J EOEC 6-2 

COATED UNIPOTENTIAL CATHODE 

CASCODE AMPLIFIER 

FOR SERIES STRING VHF 

TELEVISION RECEIVERS 

ANY MOUNTING POSITION 

BOTTOM VIEW 

BASING DIAGRAM 

J EDEC 9AJ 

THE 6BC8 IS A MEDIUM-MU, SEMI-REMOTE CUT-OrF TWIN TRIODE USING THE 9 PIN 
MINIATURE CONSTRUCTION. IT IS DESIGNED FOR USE AS A CASCODE AMPLIFIER IN 
VHF TELEVISION RECEIVER TUNERS. 

DIRECT INTERELECTRODE CAPACITANCES 
E %T ERNAL SHI ELO 9315 CONNECTED TO PIN 9 

GRID TO PLATE (G TO P) 

PLATE TO CATHODE (P TO K) 

HEATER TO CATHODE (H TO K) 

k1 INPUT: Gi TO (H+K+1. S.) 

#2 INPUT: K TO (H+G+I. S.)A

#1 OUTPUT: P TO (H+K+I. S.) 

#2 OUTPUT: P TO (H+G+I.S.)A

#i PLATE TO #2 PLATE (1P TO zP)(MAX.) 

#2 PLATE TO #1 PLATE AND GRID:(2P TO 1P+iG) 

MAXIMUM 

AR EAD AS GROUNDED GRID AMPLIFIER. 

~ INDICATES A CHANGE. 

#1 TRIODE #2 TRIODE 

~L2 ~ 1.2 pf 
~ 0.12 pf 

~ 2.8 ~ 2.8 pf 
~ 2.6 pf 

~ ~.5 Pf 
1.3 pf 

-~ 2.4 pf 

--~ .02 Pf 
pf 

-+ . 04 P f 

CONTINUED ON FOLLOWING PRGE 

T UNG-SOL ELECTRIC INC., ELECTft ON TUBE DIVISION, BLOOMFI ELD, NEW JERSEY, O.S.A. OCTOBER 1, 1961 PLAT E. 96281 



6BC8 

  TUNc•so~  
CONTINUED FROM PRECEDING PAGE 

NEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VAIU ES - SEE EIA STANDARD RS-2j9 

AVERAGE CHARACTERISTICS 6.3 VOLTS 4OO MA. 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION 6. 3t~.6 VOLTS 

MAXIMUM HEATERCATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODES

TOTAL DC AND PEAK ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC lOO VOLTS 

TOTAL DC AND PEAK ZOO VOLTS 

MAXIMUM RATINGS 
DESIGN MA%IMUM V>LU ES - SEE EIA STAN UA RD RS-2j9 

PLATE VOLTAGE 25O VOLTS 

PLATE DISSIPATION 2.2 WATTS 

CATHODE CURRENT ~ 22 MA. 

GRID CIRCUIT RESISTANCE O.S MEGOHM 

TYPICAL OPERATING CHARACTERISTICS 
CLASS Al AMPLIFIER 

EACH UNIT 

PLATE VOLTAGE 15O VOLTS 

CATHODE RESIS70R 22O OHMS 

PLATE RESISTANCE * S3OO OHMS 

TRANSCONDUCTANCE 6200 µMHO 

AMPLIFICATION FACTOR 3S 
PLATE CURRENT lO MA. 

GRID VOLTAGE (AP PROX.) FOR GM - 50 µMHOS -Z3 VOLTS 

D 
THIG RATING MAT BE AS HIGH AS j00 VOLTS UNDER CUTOFF CON0I TI ONS WHEN THE TUBE IS USED AS - 
CA GCODE AMPLIFIER qND THE TWO SECTIONS ARE CONK EC TEO IN SERIES. 

DESIGN-NAXIMJM RATINGS ARE LIMITING VA lUES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPIICAB LE 
TO A BOGET EIEC TR ON DEVICE OF A SPE LI FIEO TTPE AS DEFINED BY ITS PUB IISHED DATA. AND SNOU ID 
NOT BE EXCEEDED UNDER THE MORST PROBABLE CONpITI0N8. THE DEVICE MANUFACTURER CNOOS ES THESE 
VALUES TO PROVIDE ACLEPTAB LE SERVICEABILITY OF THE DEVICE, TAKING RESPONSIBILITY FOR THE 
EFFECTS OF CNANGES IN OPERATING CONDITIONS DUE TO VARIAi IONS IN DEVICE CNAR ACTER ISTICS. THE 
E OUIPMENT MANUFACTURER SNOULD DESIGN 50 THAT IN ITIA LLT AND THROUGHOUT LIFE NO DESIGN-NA%IMUM 
VALUE FOR THE IMTENpEO SERVILE IS EXCEEDED WITH A BOGEY DEVICE UNDER THE NORST PROBABLE 
OPERATING CONDITIONS WITH RESPECT TO SUPPLY-V OITAGE YARIATI ON, EQUI PYENT COMPONENT VARIATION 
E OUIPNENT CONTROL ADJ USTNENT~ LOAD VARIATION. SIGNAL VARIATION S ANO ENVIRONMENTAL CONDITIONS. 
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TENTATIVE DATA 68D4 

~ 116 ~ 
M AX. 

n 

42 

T-12 

5 ~~ e 
MAX. 

~~~~ 
123—. 32 

MAX. 

GLASS BULB 
SMALL CAP 

TUNG•SOL 

BEAM TRIODE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SHORT JUMBO-SHELL 

6 PIN OCTAL 

THE 6BD4 IS A LOW CURRENT, SHARP—CUTOFF BEAM TRIODE. IT IS DESIGNED 
SPECIFICALLY FOR THE VOLTAGE REGULATION OF HIGH VOLTAGE, LOW CURRENT DC 
POWER SUPPLIES. 

GRID TO PLATE 

INPUT 

OUTPUT (MAX.J 

DIRECT INTERELECTRODE CAPACITANCES 

RATINGS 
INTERPRETED ACCORDING TO RETNA STANDARD N8-210 

1.0 µµf 
3.8 µµf 

0.04 µµf 

`JOLTAGE CONTROL SERVICE — DESIGN CENTER VALUES 

HEATER VOLTAGE 6.3 VOLTS 

MAXIMUM PEAK HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO•CATHODE IHO VOLTS 

HEATER PSI TIVE WITH RESPECT TO CATHODE ISO VOLTS 

MAXIMUM OC PLATE VOLTAGE ZO OOO VOLTS 

MAXIMUM UNREGULATED DC SUPPLY VOLTAGE 4O OOO VOLTS 

MAXIMUM GRID VOLTAGE: 

DC VALUE —1Z5 VOLTS 

PEAK VALUE - 550 VOLTS 

MAXIMUM DC PLATE CURRENT Z.j MA. 

MAXIMUM PLATE DISSIPATION ZO WATTS 

MAXIMUM GRID CIRCUIT RESISTANCE: 

WITH UNREGULATED SUPPLY HAVING AN EQUIVALENT 
RESISTANCE OF AT LEAST 8 MEGOHMS 3 MEGOHMS 

WITH UNREGULATED SUPPLY HAVING AN EQUIVALENT 
RESISTANCE LESS THAN g MEGOHMS SEE CURVE #1 

CONTINUED ON FOLLOWING PAGE 

TU NG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BL OONFI EL O. MEW JERSEY. U.S.A. MAY 1, 1954 PLATE {3752 



6BD4 TENTATIVE DATA 

~  TUNO•SOL 

CONTINUED FROM PRELE 0I NG PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

AS A SHUNT VOLTAGE—REGULATOR TUBE IN ACCOMPANYING CIRCUIT 

HEATER VOLTAGE 

HEATER CURRENT 

UNREGULATED SUPPLY: 

DC VOLTAGE 

EQUIVALENT RESISTANCE 

VOLTAGE DIVIDER VALUES: 

Ri (5 WATTS) 

R z (2 WATTS) 

R} (1/2 WATT) 

REFERENCE VOLTAGE SUPPLY: 

DC VALUE 

EQUIVALENT RESISTANCE 

EFFECTIVE GRID- PLATE TRANSCONDIIC TA NCE 

DC PLATE CURRENT: 

FOR LOAD CURRENT OF 0 MA. 

FOR LOAD CURRENT OF 1 MA. 

AMPLIFICATION FACTOR 

REGULATED DC OUTPUT VOLTAGE: 

FOR LOAD CURRENT OF 0 MA. 

FOR LOAD CURRENT OF 1 MA. 

6.3 VOLTS 

O.6 AMP. 

Z9 BOO VOLTS 

B MEGOHMS 

12O ME GOHMS 

1 MEGOHM 

Z MEGOHMS 

SOO VOLTS 

1 OOO OHMS 

138 µrnHos 

1 O55 µAMP. 
lOO µAMP. 

1 650 

ZO OOO VOLTS 

19 700 VOLTS 

• • A~ A 
~ ~ 
v v v 

EQUIVALENT 
RESISTANCE OF 

DC SUPPLY R1

+ ~~+ 
UNREGULATED 6BD4 RE6ULIITED 
HIGH—VOLTAGE R DC OUTPUT 
DC SUPPLY s VGLTAGE 

~ ~~~~ ~~-

6.3 
VOLTS 

REFERENCE 
VOLTAGE 
SUPPLY 

PLATE •3753 MAY 1, 1954 TUN G-GOL ELECTRIC INC. EL ECT0.0N TUBE DIVISION RL OONFIElO~ NEW UER SEY~ U.S.A. 



6BD4 

6BD4 

Maximum Grid Circuit 
Resistance for 6BD4 as a 
Function of Unregulated 

DC Voltage Supply 
Resistance 
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6BD6 

TUNs•so~ 

PENTODE 

3.. MINIATURE TYPE 

4 COATED UNIPOTENTIAL CATHODE rax 

I~ e 
f-5 ~ MQx 

p I ,. 

_1 MAX 
~~ ~ 

GLASS BULB 

HEATER 

6.3 VOLTS 0.3 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEM 
MINIATURE BUTTON 

7 PIN BASE 

INN 

THE 6BD6 IS A MINIATURE REMOTE—CUTOFF PENTODE DESIGNED FOR USE AS A 
RADIO—FREQUENCY OR INTERMEDIATE—FREQUENCY AMPLIFIER. 

DIRECT INTERELECTRODE CAPACITANCES 

M ITN YITNDUT 
SHIELD SHIELD 

GRID TO PLATE (MAX.) 0.005 0.004 IJ.µf 

INPUT u,3 u,3 µµf 
ouTPUT 5,0 5.0 µµf 

RATINGS 
INTERPRETED ACCORDING 70 RNA STANDARD NN-210 

DES16N CENTER VALUES 
HEATER VOLTAGE 

MAXIMUM PEAR HEATER- CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 
HEATER POSITIVE WITH RESPECT TO CATHODE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID i12 VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM GRID ,12 DISSIPATION 

MAXIMUM CATHODE CURRENT 

6.3 voLrs 

VOLTS 
9O VOLTS 

300 voLTs 
125 voLTs 
3.0 wATTs 
O.4 WATT 

14 MA. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 6.3 6.3 5.3 VOLTS 
HEATER CURRENT O.3 O.3 O.3 AMP. 

PLATE VOLTAGE LOO 125 25O VOLTS 
GRID NS VOLTAGE CONNECTED TO CATHODE AT SOCKET 

GRID N2 VOLTAGE LOO 125 LOO VOI TS 
GR10 ii VOLTAGE -j, -~j -3 VOLTS 
PLATE CURRENT 13 13 9 MA. 
GRID I2 CURRENT 5 5 3.O MA. 

PLATE RESISTANCE 0.15 0.18 O.8 MEGOHM 

TR AN SC ONDUCTANCE 2 550 2 35O 2 OOO (1MMOS 

GRID VOLTAGE (APPROX.J 
FOR cm ip µNAHos —35 —45 —35 voLTs 

-►iMOIC~TES ♦ CN~xGE. 

a 

r 

M 

i 

NFI NDI[ATES NM AODITI ON. 

'U NG-GOL EI ECTRIC INC. ELECTRON 7U BE DIVISION NEwARN, NEw JER SET, U.S.A. AUGUST 1, 1953 PLATE 3)OB - 
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6BE3 

TUNG•SOL 

DIODE 

COMPACTRON 

1.188" 
1.062 

i 
2.875' 
MAX 

~i 

T-9 

i 
2.500"
2.250 

GLASS BULB 

BUTTON 

12 PIN BASE E12-70 

OUTLINE DRAWING 

JEDEC 9-60 

L 

FOR TV DAMPING NC I( 

DIODE APPLICATIONS IC ~ e d ANC 

IC 

COATED UNIPOTENTIAL CATHODE NC 

NC ~w~jA~ NC 
ANY MOUNTING POST TION 

H 

BOTTOM VIEW 

H 

BASING DIAGRAM 
JEDEC 12 GA ~-

SOCKET TERMINALS 5,6,8 AND 9 
SHOULD NOT BE USED AS TIE POINTS. 
IT IS FURTHER RECOMMENDED THAT 

THE SOCKET CLIPS FOR 
THESE PINS BE REMOVED. 

THE 6BE3 IS A COMPACT RON, SINGLE HEATER-CATHODE TYPE DIODE INTENDED FOR SERVICE 

AS THE DAMPING DIODE IN THE HORIZON"(AL DEFLECTION CIRCUIT OF TELEVISION RECEIVERS. 

EXCEPT FOR HEATER CHARACTERISTICS AND RATINGS, THE 6BE3 iS IDENTICAL TO THE 12BE3 

AND THE 178E3. 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 
WITHOUT EXTERNAL SHfELO 

CATHODE TO PLATE AND HEATER: K TO (P+H) 10 pf 
PLATE TO CATHODE AND HEATER: P TO (K +H) 8.0 pf 
HEATER TO CATHODE: (H TO K) 3.4 pf 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 

HEATER SUPPLY LIMITS: 
VOLTAGE OPERATION 

6.3 VOLTS 1200 MA 

6.3 * O.b VOLTS 

MAXIMUM HEATER-CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

DC COMPONENT 900 VOLTS 

TOTAL DC AND PEAK 5000 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 100 VOLTS 

TOTAL DC AND PEAK 300 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMf IELO, NEW JERSEY, U. S. A~J ULY 1,1964 PLATE #6888 



6BE3 

r TUNO•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 

DESIGN MAXIMUM VALUES B- SEE EIA STANDARD RS-239 

TV DAMPER SERVICE 

PEAK INVERSE PLATE VOLTAGE 5000 VOLTS 

PLATE DISSIPATION 6.5 WATTS 

STEADY STATE PEAK PLATE CURRENT 1200 MA 

DC OUTPUT CURRENT 200 MA 

AVERAGE CHARACTERISTICS 

TUBE VOLTAGE DROP, Ib = 350 MA. DC 

~ INDICATES AN ADDITION. 

~ INDICATESA CHANGE. 

B 

25 VOLTS 

fOR OPERATION IN A 525-LINE, 30-FRAME SYSTEM AS DESCRIBED IN 'STANDARDS OF GOOD ENGINEERING 
PRACTICE FOR TELEVISION BROADCASTING STATIONS; FEDERAL COMMUNICATIONS COMMISSION'. THE DUTY 
CYCLE OF THE VOLTAGE PULSE NOT TO EXCEED 15 PERCENT OF A SCANNINGCYCLE! 

 J 



6BE3A 

TUNG•SGL 

DIODE 

OUTLINE DRAWING 

JEDEC 9-60 

i 
2.875" 
MAX 

1.188°
1.062 

~I 

T- 9 
GLASS 

t 
2.500"
2.250 

i 
BASE 12 PIN BUTTON 

JEDEC E12.70 

COMPACTRON 

FOR TV DAMPING 

DIODE APPLICATIONS 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

BASING DIAGRAM 

JEDEC I2GA 

H H 

BOTTOM VI EW 

BASING DIAGRAM 
JEDEC I2 GA 

SOCKET TERMINALS 5,6,8 AyD 9 
SHOULD NOT BE USED AS TIE POINTS. 
IT IS FURTHER RECOMMENDED THAT 

THE SOCKET CLIPS FOR 
THESE PINS BE REMOVED. 

THE 66E3A IS A COMPACTRON, SINGLE HEATER-CATHODE TYPE DIODE INTENDED FOR SERVICE 

AS THE DAMPING DIODE IN THE HORIZONTAL DEFLECTION CIRCUIT OF TELEVISION RECEIVERS. 

EXCEPT FOR HEATER CHARACTERISTICS AND RATINGS, THE bBE3A IS IDENTICAL TO THE 12BE3A 

AND THE 17BE3A. THE VOLTAGE DROP OF THIS TYPE IS LOWER THAN THAT OF THE 68E3. 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 

WITHOUT EXTERNAL SHIELD 

CATHODE TO PLATE AND HEATER: K TO (P+H) 10 
PLATE TO CATHODE AND HEATER: P TO (K+H) 8.0 
HEATER TO CATHODE: (H TO K) 3.4 

HEATER CHARACTERISTICS AND RATINGS 

DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 1200 M~ 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION - AC OR DC 6.3 ± 0.6 VOLTS 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DC COMPONENT 900 VOLTS 

TOTAL DC AND PEAK 5000 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 100 VOLTS 

TOTAL DC AND PEAK 300 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TONG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI F. LD, NEW JERSEY, U.S.A., JULY 1,1964 PLATE A7010 



6BE3A 

i TUNC•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 

DESIGN MA%IMUM VALUES -SEE EIA STANDARD RS-239 

TV DAMPER SERVICE SEE BELOW 

PEAK INVERSE PLATE VOLTAGE 5000 VOLTS 
PLATE DISSIPATION 6.5 WATTS 
STEADY STATE PEAK PLATE CURRENT 1200 MA 
DC OUTPUT CURRENT 200 MA 

FOR OPERATION IN A 525-LINE, 30-FRAME SYSTEM AS DESCRIBED IN 'STANDARDS OF GOOD ENGINEERING 

PRACTICE FOR TELEVISION eROADCASTINC STATIONS; FEJE RAL COMMUNICATIONS COMMISSION'. THE DUTY 

CYCLE OF THE VOLTAGE PULSE MUST NOT E%GEED 15 PEF.0 ENT OF ONE SCANNING CYCLE. 

AVERAGE CHARACTERISTICS 

TUBE VOLTAGE DROP, Ib = 350 MA. DC 22S VOLTS 



TENTATIVE DATA 6BE6 

3~ 
I~ 4 
MAX. 

TUNE-SOL 

HEPTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

2 
I.. 
8 

~ ~ X ANY MOUNTING POSITION 

GLASS BULB 

HEATER 

6.3t 10% VOLTS 0.3 AMP. 

AC OR DC 

BOTTOM VIEW 
MINIATURE BUTTON 

'J PIN BASE 

7CM 

THE 6BE5 IS APENTAGRID CONVERTER USING THE 7 PIN MINIATURE CONSTRUCTION. 
IT IS INTENDED FOR SERVICE AS A COMBINED OSCILLATOR AND MIXER IN 
SUPERHETERODYNE RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES 

MITH MITNOUT 
SHIELDA SHIELD 

MIXER GRID TO PLATE: (G3 TO P) MAX. O.ZS 0.30 µµf 
MIXER .GRID TO OSCILLATOR GRID; (G3 TO G1J MAX. 0,15 0,15 µµf 
RF INPUT: G,} TO (H}K}G1}G2&4} GS}P) 7.O 7.O IJ.Ilf 
OSCILLATOR INPUT: G1 TO (H}K}G2&4}G3}GS}P) 5.5~ 5.5 µµf 
MIXER OUTPUT: P TO (H}K}~G1}G2&4'LG3}GS) Z3 H.O µµf 
OSCILLATOR GRID TO CATHODE: (G1 TO K}GS) 3,O 3.O µµf 
OSCILLATOR OUTPUT: K TO (H}G2&4}G3}PJ ZO Z5 µµf 
OSCILLATOR GRID TO PLATE: (G1 TO PJ MAX. 0.05 O.1 µµf 

AEXT ER NAI SHIELD }j16 CONNECTED TO PIN }2. 

RATINGS ~—
INTERPRETED ACCORDING TO OESI GX MA%IMUM SYSTEM 

HEATER VOLTAGE 

MAXIMUM PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

HEATER POSITIVE WITH RESPECT TO CATHODE 

MAXIMUM PLATE VOLTAGE 
MAXIMUM GRIDS #2 AND #4 VOLTAGE 
MAXIMUM GRIDS #2 AND #4 SUPPLY VOi TAGE 
MAXIMUM NEGATIVE DC GRID #3 VOLTAGE 

MAXIMUM POSITIVE DC GRID #3 VOLTAGE 
MAXIMUM PLATE DISSIPATION 
MAXIMUM GRIDS #2 AND #4 DISSIPATION 

MAXIMUM CATHODE CURRENT 

CTNE DC COMPONENT NU ST NOT E%GEED 100 VOLTS. 

~ INDICATES A CHANGE. 

CONTINUED ON FOLLOWING PAGE 

C. 3t 10% VOLTS 

'ZOO VOLTS 

2OOG VOLTS 

33U voLTs 
11O VOLTS 

330 voLTs 
—5cj VOLTS 

0 VOLTS 

1.1 WATT 

1.1 WATT 

15.5 MA• 

 J 
i UNG SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLD OMFI ELD. NEW JERSEY, U.S.A., JULY 1, 1960 PLATE X5894 



6BE6 TENTATIVE [)ATA 

~  TUN6•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CONVERTER SERVICE SEPARATE EXCITATION B

HEATER VOLTAGE 6.3t 10$ 
HEATER CURRENT Q,3 

VOLTS 

AMP. 

PLATE VOLTAGE ZOO ~5O VOLTS 

GR I~D #} VOLTAGE ~ —1.5 —1.5 VOLTS 

GRIDS #2 AND #4 VOLTAGE ZOO ZOO VOLTS 

GRID #1 VOLTAGE (OSCILLATOR GRID) RMS LO LO VOLTS 

GRID #1 RESISTANCE (OSCILLATOR GRID) 2O OOO 2O OOO OHMS 

PLATE RESISTANCE (APPROX.) O.4 1.O ME GOHMS 

GRID #1 CURRENT (OSCILLATOR GRID) O.5 O.5 MA. 

CONVERSION TRANSCONDUCTA NCE 45S 475 (J.MHOS 

PLATE CURRENT 2.E Z.J MA. 

GRIDS #2 AND #4 CURRENT 7,O 6.H MA• 

CATHODE CURRENT lO.l 10.2 MA. 

GRID #3 VOLTAGE FOR GC = 10 I,.LMHOS (APPR OX.) —3O —3O VOLTS 

6R10 #3 VOLTAGE FOR 6C = 100 LLMHOS (APPROX.) —E7 —G VOLTS 

BCN A0. ACTERI STI CS SHOWN ARE OBTAINED IN THE STANDARD RMA LONVER SI ON CONDUCTANCE TEST SET WMI CX 
USES SEPARATE EXCITATION. THE CM AR ALTERISTICS UNDER THESE COND!TI ONS CORRESPOND VERY CLOSELY 
WI TN TXOSE OBTAINED IN A SELF-EXCITED OSCILLATORY CIRCUIT OPERATING WITH ZERO BIAS. 

OSCILLATOR CHARACTERISTICS 
NOT OSCILLATING 

GRID #3 VOLTAGE O VOLTS 

GRID #1 VOLTAGE (OSCILLATOR GRID) O VOLTS 

GRIDS #2 AND #4 CONNECTED TO PLATE LOO VOLTS 

TRANSCONDUCTA NCE BETWEEN GRID #1 
AND GRIDS #2 AND #4 CONNECTED TO PLATE 7 250 µMHos 

AMPLIFICATION FACTOR BETWEEN GRID #1 
AND GRI.OS #2 AND #4 CONNECTED TO PLATE 2O 

CATHODE CURRENT 2S MA. 

GRID #1 VOLTAGE (APPROX.) FOR Ib = IO IlA —11 VOLTS 

SIMILAR TYPE REFERENCE: Excebt jor heater ratings, the 6BE6 is identical 
to the z2BE6. 



CizsEs) 6BE6 

P LATE 
2050 

• u G. 2, 
19Y8 

6BE6 

Ef = 6.3 volts 
Eb = 250 Volts 
E~Z d EC4 = 100 Volts 
Rg1 = 20 000 Ohms 

Oscillator Voltage Ad-
justed to give Grid +rs 
Current of 0.5 Ma. 
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Ek = 0.8 Volts RMS 

~~P=5~ 
i 

SELF

Ef
E 
Ecz ~` 
EC3
Roi

P = Percentage 
Ek 

Ek=Voltage 
cillator-coi l 
tion 
and 

Eg =Oscillator 
between 
Grid. 

gc

6BE6 
-EXCITATION 

= 6.3 Volts 
= 250 Volts 

Ec4 = 100 Volts 
= -1 Volt 
= 20 000 Ohrns 

Ratio cf 
to Ek + Eg where 

across Os-
Sec-

between Ground 
Cathode. 
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for values of Ek

for values percent P 
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(12eEs) 6BE6 
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6BE6 
SEPARATE EXCITATION 

Ef 6.3 Volts 
Eb - 250 Vults  
E 2 & EC4 = 100 Volts 
E~ _ -1.5 Volts 
Ry; = 20 000 Ohms  

Grid ;ri Current Varied 
Adjustment of Oscillator 
Voltage. 

by 

9c 
l a   _ 

0 5 O.bO 0.75 I.00 
GRID 1Y1 MILLIAMPERES ~Ics) 

~~ 

PLATE 
ZO 52 

AU G. 2~ 

1948 

o 

i 

6BE6 
SELF-EXCITATION 

= 6.3 Volts  
Eb = 250 Yolts 

Ecz ~ EC4 = 100 Volts  

RC3 = 0 Volts 
1 = 20 OUO Ohms 

191 = 0.5 Ma. 

Conversion Gain = 
IF Output Volts 

i Ef

RF Input Volts to G3

"0 61 02 03 0.4 
RESONANT LOAD IMPEDANCE - MEGOHMS 

COPYRIGHT p4! BV TUNG•SOL ELECTRIC INC. ELECTRONIC TUBE DIVISION NEWARK NEW JEASEY, U. S.A. 





66F5 

TUN6•SOL 

PENTODE 

MINIATURE TYPE 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 1.2 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

'7 PIN BASE 

TBZ 

THE 68F5 IS A BEAM PENTODE POWER AMPLIFIER USING THE 7 PIN MINIATURE 
CONSTRUCTION. IT IS DESIGNED SPECIFICALLY FOR USE AS A VERTICAL DEFLEC-
TION AMPLIFIER IN TELEVISION RECEIVERS. . 

DIRECT INTERELECTRODE CAPACITANCES 

GRID #1 TO PLATE: (G1 TO P) 0.65 µµf 
INPUT: G1 TO (H}K }G z) 14 µµf 
OUTPUT: P TO (H}K }GZ ) G I1(J.f 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE 6.3 VOLTS 

MAXIMUM HEATER- CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE: 

TOTAL OC AND PEAK ZOO VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE: 

DC lOO VOLTS 
TOTAL DC AND PEAK ZOO VOLTS 

MAXIMUM PLATE VOLTAGE 25O VOLTS 

MAXIMUM GRID #2 VOLTAGE 11~ VOLTS 

MAXIMUM PLATE DISSIPATION 5.5 WATTS 

MAXIMUM GRID #2 DISSIPATION 1'.2j WATTS 

VERTICAL DEFLECTION AMPLIFIER^ 

HEATER VOLTAGE 6.3 VOLTS 

MAX-I MUM DC PLATE VOLTAGE ZSO VOLTS 

MAXIMUM PEAK POSITIVE VOLTAGE (ABSOLUTE MAXIMUM) 9OO VOLTS 

MAXIMUM PLATE DISSIPATIONS jf.O WATTS 

MAXIMUM PEAK NEGATIVE GRID VOLTAGE 25O VOLTS 

MAXIMUM CATHODE CURRENT (AVERAGE) LIO MA. 

MAXIMUM PEAK CATHODE CURRENT 12O MA. 

MAXIMUM GRID CIRCUIT RESISTANCE 2.2 ME GOHMS 

A FOR OPERATION IN A 525-LINE, j0-FRAME SYSTEM AS DE SCRIBED IN "STANDARDS OF GOOD EN GI NE ERIN6 
PRACTICE FOR TELEVISION BROADC ASTI X6 STATIONS. FEOER AL COMMUNICATIONS COMMISSION^. THE DUTY 

CYCLE OF THE YOI TAGE PULSE NOT TO E%GEED 15¢ OF A SCANNING CYCLE. 

BIN STAGES OPERATING WI TM GRID-LEAN BIAS. AN ADEQUATE CATXODE BIAS RESISTOR OR OTHER SUITABLE 

MEANS IS REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF E%CITATION. 

--► INDICATES A CN ANGE. 

CONTINUED ON FOLLOWING PAGE 

T UNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFI ELD~ NEW JERSEY. U.S.A. MARCH 1. 1959 PLATE #54jB 
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6BF5 

~  TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER - SINGLE TUBE 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT L 2 AMP. 

PLATE VOLTAGE 11O VOLTS 

GRID #2 VOLTAGE 11O VOLTS 

GRID #1 VOLTAGE —~.j VOLTS 

PEAK AF GRID #1 VOLTAGE ~.5 VOLTS 

ZERO—SIGNAL PLATE CURRENT 36 MA. 

MAXIMUM SIGNAL PLATE CURRENT 39 MA. 

ZERO—SIGNAL GRID #2 CURRENT 4 MA. 

M AX FMUM SIGNAL GRID #2 CURRENT 10.5 MA. 

PLATE RESISTANCE (APPROX.J 1Z OOO OHMS 

TRANSCONDUCTANCE ~ SOO (J.MHOS 

LOAD RESISTANCE 2 5OO OHMS 

MAXIMUM SIGNAL POWER OUTPUT L.9 WATTS 

TOTAL HARMONIC DISTORTION (APPROX.J lO PERCENT 

TRIODE CONNECTION 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT 1.Z AMP. 

PLATE VOLTAGE Z2S VOLTS 

GRID VOLTAGE -3O VOLTS 

PLATE CURRENT lO MA. 

TRAN SCONDUCTANCE Z 7OO I1.MHOS 

AMPLIFICATION FACTOR 6.7 
PLATE RESISTANCE Z 5OO OHMS 

GRID VOLTAGE FOR i b = O.S MA. (APPROX.J -4O VOLTS 



6BF6 

TUMG•SGL 

.750 
AMAX 

II ~ ~~ 

MAX 
2.I'L 5 
MAX 

GLASS BULB 
MINIATURE BUTTON 
7 PIN BASE E7-1 

OUTLINE DRAWING 
J EDEC 5-2 

DOUBLE—DIODE TRIODE 
MINIATURE. TYPE 

COATED UNIPOTENTIAL CATHODE 

VOLTAGE AMPLIFIER 

AND 

DETECTOR 

ANY MOUNTING POSITION BOTTOM VIEW 
BASING DIAGRAM 

J EDEC 7BT 

THE 6BF6 IS A COMBINED LOW—MU VOLTAGE AMPLIFIER AND DGUBLE DIOUE DETECTOR 
USING THE 7 PIN MINIATURE CONSTRUCTION. THE LOW AMPLIFICATION FACTOR OF 
THE TRIODE PERMITS LARGE VALUES OF OUTPUT SIGNAL WITH LOW DISTORTION. 

DIRECT INTERELECTRODE CAPACITANCES 

TRIODE SECTION: 

M ITHOUT 
SHIELD 

MITH A
SHIELD 

GRID TO PLATE: (G TO TP) 1.9 1.9 pf 

INPUT: G TO (H+K) 1.8 1.9 pf 

OUTPUT: TP TO (H+K) 0.7 1.2 pf 

DIODE SECTION: 

#1 DIODE PLATE TO GRID: (iDP TO G) MAX. 0.07 0.06 pf 

#2 DIODE PLATE TO GRID: (2DP TO G) MAX. 0.06 0.05 pf 

#2 DIODE PLATE TO HEATER AND CATHODE 0.95 pf 

#1 DIODE PLATE TO HEATER ANO CATHODE 0.66 pf 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN M4XIMUN VALUES - SEE EIA STANDARD RS-2j9 

AVERAGE CHARACTERISTICS 6.3 VOLTS 3OO MA. 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION 

CURRENT OPERATION 

MAXIMUM PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

HEATER POSITIVE WITH RESPECT TO CATHODE 

AEXTERNAL SHIELD j16 CONNECTED TD PINW2. 

--i INDICATES A CHANGE. 

CONTINV ED ON FO (LOWING PAGE 

6.3±0.6 volts 
300±20 MA. 

9O VOLTS 

90 voLrs' 

I 

TONG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NFW JERSEY, U. S. A.. JANUARY 1, 19h2 PLA FE a6j55 



6BF6 

TUNfi•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
O ESIGN CENTER VALUES - SEE EIA STANDARD RS-2j9 

PLATE VOLTAGE jOO VOLTS 

PLATE DISSIPATION 2.5 WATTS 

AVERAGE DIODE CURRENT EACH UNIT FOR 

CONTINUOUS OPERATION 1.O MA. 

TYPICAL OPERATING CHARACTERISTICS 
CLASS Al AMPLIFIER 

PLATE VOLTAGE 250 voLTs 
GRID VOLTAGE —9 voLTs 
PLATE RESISTANCE 8500 OHMS 

TR ANSCONDUCTANCE 1900 {/.MHOS 

AAAPLIFICATION FACTOR 16 
PLATE CURRENT 9.5 MA• 
LOAD RESISTANCE 10000 OHMS 

TOTAL HARMONIC DISTORTION 6.5 PERCENT 

POWER OUTPUT 3OO MW. 

DIODE CURRENT EACH PLATE WITH 10 VOLTS DC APPLIED (MIN.) O.8 MA. 

J 

20 

15 
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66f6 
TRIODE UNIT 

Et = 6.3 Volts 



66F6 
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TENTATIVE DATA 

TUN6•SOL 

68F7 

.~- 
5  

~. 

MAX. 

T-3 

I I ~~ 

2 
MAX. 

I~~~~~~~ I~ ~ 

~~~~~~~~ 14 ~, N 

cuss BULB 

DOUBLE TRIODE 

SUBMINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.3 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM YIEM 
SUBMINIATURE BUTTON 
g FLEXIBLE LEADS 

BDG 

THE 68F7 IS A GENERAL PURPOSE TRIODE IN THE SUBMINIATURE CONSTRUCTION. 
IT IS SIMILAR IN FUNCTION TO TYPE 6J 6, BUT PROVIDES ADDED FLEXIBILITY 
FROM THE USE OF SEPARATE CATHODE LEADS AND THE COMPACTNESS OF THE 
SUBMINIATURE CONSTRUCTION. 

DIRECT INTERELECTRODE CAPACITANCES 

Y ITN 
SYIELDA

YITNODT 
SNIELD 

GRID TO PLATE (EACH SECTION) 1.5 1..5 µµf 
INPUT (EACH SECTION) 2.O 2.O µµf 
OUTPUT: 

SECTION ~ 1.6 0.28 µµf 
SECTION 2 2.O 0.3 µµf 

GRID TO GRID 0.008 0.009 µµf 
PLATE TO PLATE 0.55 0.75 µµf 

AEIITER NAL SNIELD Of 0.405 INCH DIAMETER CONNECTED TO CATM00 E. 

RATINGS 
I NTERVR ETEO ACCORDING TO RNA STANDARD YB-210 

DESIGN CENTER VALUES 

HEATER VOLTAGE 

MAXIMUM HEATER—CATHODE VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM PLATE DISSIPATION (EACH SECTION) 

6.3 
90 
11O 
1.0 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

EACH SECTION 

HEATER VOLTAGE 

HEATER CURRENT 

CATHODE BIAS RESISTOR 

PLATE CURRENT 

AMPLIFICATION FACTOR 

TRANSCONDUCTANCE 

PLATE RESISTANCE 

GRID VOLTAGE FOR 10 µAMP. PLATE CURRENT 

VOLTS 

VOLTS 

VOLTS 

WATT 

6.3 voLTs 
O.3 AMP. 

LOO OHMS 

B.O MA. 

35 
4 BOO µMHOS 

7 OOO OHMS 

—7.5 voLTs 

TU NG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION NE wARN. NEW JERSEY. U.S.A. AUGUST 1, 1953 RI ATE /jJ10 



66F7 
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FOR EACH UNIT 

Eb = 100 Volts 
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6BF1 1 

TUNG•SOL 

DUAL PENTODE 

COMPACTRON 

OUTLINE 
JEDEC 9-58 

BASE 12 PIN BUTTON 
JEDEC E12-70 

FOR 

FM DETECTOR 

AND AUDIO OUTPUT 

IN T.V. RECEIVERS 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

BASING DIAGRAM 
JEDEC I2EZ 

BOTTOM VIEW 

THE TUNG-SOL 6BF11 IS A 12-PIN T-9 COMPACTRON CONTAINING TWO DISSIMILAR PENTODES. 
SECTION 1 IS A POWER PENTODE FOR AUDIO APPLICATION. SECTION 2 IS A DUAL CONTROL 

PENTODE INTENDED FOR USE AS FM DETECTOR IN TV CIRCUITS. ELECTRICALLY, SECTION 2 

IS SIMILAR TO TYPE 6DT6. EXCEPT FOR HEATER CHARACTERISTICS, THE 66F11 IS IDENTICAL 

TO THE 178F11. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

PENTODE 1 -GRID 1 TO PLATE 0.24 pf 
INPUT: (Gl TOH+K+I.S.+G2 ) 13 pf 

OUTPUT: (P TO H+K+I.S.+G2) 10 pf 
PENTODE 2 -GRID 1 TO PLATE 0.036 pf 

GRID1 TO ALL (Gl TOH+K+LS,+G2 +G 3+p) 6.5 pf 

GRID 3 TO PLATE 3.2 pf 

GRID3 TO ALL (G3 TO H+K+I.S.+G1+G2+P) B4O pf 
GRID 1 TO GRID 3 p. 11 pf 

COUPLING -PLATE TO PLATE 0.13 pf 

NEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM SYSTEM -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 1.2 AMPS. 
LIMITS OF APPLIED VOLTAGE - AC OR DC 6.3 i 0.6 VOLTS 

MAXIMUM HEATER-CATHODE VOLTAGE-BOTH SECTIONS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 VOLTS 

TOTAL DC AND PEAK 200 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, eL00NFl ELD, NEW JERSEY. U.S.A., JUNE 1,1964 PLATE x6899 



6BF11 

~  TUNG•SGL  

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MA %IMUM SYSTEM -SEE EIA STANDARD RS•239 

SECTION 1 SECTION 2 

PLATE VOLTAGE 165 330 VOLTS 
GRID 2 VOLTAGE 150 VOLTS 

GRID 2 SUPPLY VOLTAGE 330 VOLTS 

POSITIVE DC GRID 3 VOLTAGE - 2H VOLTS 

PLATE DISSIPATION 6.5 1.7 WATTS 

GRID 2 DISSIPATION 1.8 SEE CHART WATTS 
UP TO 150 VOLTS 1.1 WATTS 

CATHODE CURRENT 65 MA 

GRID 1 CIRCUIT RESISTANCE 

FIXED BIAS 0.25 PAE GOHMS 
SELF BIAS 0.5 MEGOHMS 

AVERAGE CHARACTERISTICS 

SECTION i SECTION 2 

PLATE VOLTAGE 145 150 VOLTS 
GRID 2 VOLTAGE 130 100 VOLTS 

GRID 3 VOLTAGE - 0 VOLTS 

GRID 1 VOLTAGE —6.0 0 VOLTS 

CATHODE RESISTOR - 560 OHMS 

PLATE CURRENT 36 1.3 MA 

GRID 2 CURRENT 3.0 2.0 MA 

TRANSCONDUCTANCE GRID 1 TO PLATE 8,600 1,000 µMHOS 
GRID 3 TO PLATE - 400 µMHOS 

PLATE RESISTANCE - APPROX, 0.03 0.15 MEGOHNP~ 

GRID 1 VOLTAGE FOR 16= 10µA -4.5 VOLTS 

GRID 3 VOLTAGE FOR Ib = 10µA -4.5 VOLTS 

TYPICAL OPERATION •CLASS Al POWER AMPLIFIER 

SECTION 1 

PLATE VOLTAGE 145 VOLTS 
GRID 2 VOLTAGE 110 VOLTS 

GRID 1 VOLTAGE -6.0 VOLTS 

PEAK AUDIO GRID 1 VOLTAGE 6.0 VOLTS 

LOAD RESISTANCE 3,000 OHMS 

MAXIMUM SIGNAL PLATE CURRENT 40 MA 

MAXIMUM SIGNAL GRID 2 CURRENT 9.0 MA 

TOTAL HARMONIC DISTORTION 10 

POWER OUTPUT 2.4 WATTS 
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66G6G 

~  TUN6•SOL 

BEAM PENTODE 

i 
s 
e 

i 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.9 AMP. 

AC OR DC 

MOUNTING POSITION 
VERTICAL — BASE UP OR 
DOWN. 
HORIZONTAL — PL AXE OF 
PINS 2 8 7 VERiI CAL 

GLASS BULB 
SMALL CAP 

BOTTOM VIEW 
MEDIUM SHELL 
6 PIN OCTAL 

5BT 

THE 68G6G IS ESSENTIALLY A MECHANICAL REDESIGN OF TYPE 6L6G TO PERMIT 
OPERATION AS A HORIZONTAL DEFLECTION AMPLIFIER FOR TELEVISION SERVICE• 
IT USES A TOP CAP CONNECTION AND ADDITIONAL INSULATION FOR THE PLATE 
STRUCTURE TO WITHSTAND THE HIGH PEAK PLATE VOLTAGE ENCOUNTERED IN SUCH 
CIRCUITS• 

DIRECT INTERELECTRODE CAPACITANCES 
WITH XO E%TER NAI SXIELD 

GRID #i TO PLATE: (G1 TO P) MAX. 

INPUT; G1 TO (H}K}G2}IS) 

OUTPUT; P TO (H}K}G2}IS) 

RATINGS ~ 
INT ERPRETEO ACCORDING TO DESIGN CENTER SYSTEM 

HORIZONTAL DEFLECTION AMPLIFIER A

0.34 ~ µµf 

12 ~— µµf 
6.5 µµf 

HEATER VOLTAGE 6;3 VOLTS 
MAXIMUM NEATER—CATHODE VOLTAGE 

HEAVER NEGATIVE WITH RESPECT TO CATHODE 

T OT.AL DC AND PEAK ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC ZOO VOLTS 

TOTAL DC AND PEAK 2OO VOLTS 

MAXIMUM DC PLATE SUPPLY VOLTAGE (BOOS T~+DC POWER SUPPLY) 7OO VOLTS 

MAXIMUM PEAK POSITIVE PLATE VOLTAGE (ABS. MAX.) 6600 VOLTS 

MAXIMUM PEAK NEGATIVE PLATE VOLTAGE 1500 VOLTS 

MAXIMUM PLATE DISSIPATIONS 2O WATTS 

MAXIMUM PEAK NEGATIVE GRID #1 VOLTAGE 3OO VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 350 VOLTS 

MAXIMUM GRID #2 DISSIPATION 3.2 WATTS 

MAXIMUM AVERAGE CATHODE CURRENT 11O MA. 

MAXIMUM PEAK CATHODE CURRENT 4OO MA. 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 0.47 MEGOHM 

MAXIMUM BULB TEMPERATURE (AT HOTTEST POINT) 21O ~C 

TUN G-SOl ELECTRIC INC. ELECTRON TUBE DIVISION BLOOM FIELD, NEW JERSEY, U.S.A. MARCH 1, 1959 PLATE i5µ39 



6BG6G 

~  TUNO•SOL  

C ONTINUEO FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS ~-

HEATER VOLTAGE 

HEATER CURRENT 

PENTOCE OPERATION: WITH Eb 250 
•'Ec2 

250V.T d~ Ec1='iSV. 

PLATE CURRENT 

GRID #2 CURRENT 

TRANSCONDUCTANCE 

PLATE RESISTANCE 

6.3 voLTs 
O,J AMP. 

]5 MA. 

4 MA. 

() ~O~ /LMHOS 

25 000 OHMS 

ZERO BIAS: WITH E b =60V. & E cz 250V.( INSTANTANEOUS VALUES) 

PLATE CURRENT 1$O MA. 

GRID #2 CURRENT I8 MA. 

CUTOFF: FOR Ib i MA. WITH Eb 250 V. h Ec2 250 V. 

GRID #1 VOLTAGE (APPROX.) —45 vOLTS 

TRIODE µ: WITH E b = ECZ 250V. do ECi =—iSV. 8.0 

AFOR OPERATION IN A 525-LINE. j0-FRAME SYSTEM AS DESCRIBED IN ^ST AN DAR OS OF G000 ENGINEERING 

PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUNICATIONS COMMISSION"r THE DUTY CTC LE 
OF THE VOLTAGE PULSE MUST NOT E%CE EO 15S OF ONE SCANNING CYC IE. 

E IN STAGES OPERATING WITN GRtO-LEAK BIAS. AN ADEQUATE CATHODE BIAS RESISTOR OR OTHER SUITABLE 
'MEANS IS REOUIREO TO PRDT ECT THE TUBE IN THE ABSENCE OF E%CITATION. 

SIMILAR TYPE REFERENCE: Except for heater ratings the 6BG6G is ident 
cal to the igBG6G. 

VINDICATES A CHANGE, 
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6BG6G 
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6BG6GA 

TUMG•SOL 

BEAM POWER PENTODE 

f  1.562"y
MAX 

T-12 

CAP 

4.438" 
MAX 

~ t`!~ I ~~ 

1.2775" 
't  MAX 

GLASS BULB 

B8-110 OR B6-120 OR B5-12j F 
SHORT MEDIUM SHELL 
5 PIN OCTAI WITH 
E%TERNAL BARRIERS 

5000" 
MAX 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.9 AID?P. 

AC OR DC 

VERTICAL MOUNTING POSITION 

HORIZONTAL OPERATION PERMITTED IF PINS 
#2 AN D#7 ARE IN A VERTICAL PLANE. 

G3,K 

NC 

BOTTOM VIEW 

BASING DIAGRAM 

J EDEC 5BT 

THE E)BG(]GA IS A BEAM—POWER PENTODE DESIGNED PRIMARILY FOR USE AS THE 
HORIZONTAL—DEFLECTION AMPLIFIER IN TELEVISION RECEIVERS. ELECTRICALLY 
AND PHYSICALLY, THE 6BG6GA IS A REPLACEMENT FOR THE EBGbG; IT DIFFERS 
PRIMARILY FROM THE 6BG6G BY EMPLOYING A STRAIGHT—SIDED T-12 ENVELOPE. 

DIRECT INTERELECTRODE CAPACITANCES — a~PRox. 
WITHOUT EXTERNAL SHIELD 

GRID #1 TO PLATE 

INPUT 

OUTPUT 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HORIZONTAL DEFLECTION AMPLIFIERA

0.8 
11.0 
6.0 

pf 

pf 

pf 

MAXIMUM DC PLATE SUPPLY VOLTAGE 7UU VOLTS 

MAXIMUM PEAK POSITIVE PULSE PLATE VOLTAGE (ABS. MAX.) E)GOO VOLTS 

MAXIMUM PEAK NEGATIVE PULSE PLATE VOLTAGE 15DD VOLTS 

MAXIMUM PLATE DISSIPATIONS 2O WATTS 

MAXIMUM PEAK NEGATIVE GRID #1 VOLTAGE 3OO VOLTS 

MAXIMUM GRID #2 VOLTAGE 35U VOLTS 

MAXIMUM GRID #2 DISSIPATION 3.2 WATTS 

MAXIMUM DC CATHODE CURRENT 110 MA. 

MAXIMUM PEAK CATHODE CURRENT 4OO MA. 

MAXIMUM GRID #1 CIRCDIT RESISTANCE 0.47 MEGOHM 

MAXIMUM BULB TEMPERATURE (AT HOTTEST POINT) 210 °C 

A 
FOR OPERATION IN A 525-LINE. j0-FRAME SYSTEM AS DESCRIBED IN ^STANDARDS OF. GOOD ENGINEERING 
PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUNICATIONS COMMISSION". THE DUTT CYCLE 
OF THE VOLTAGE PULSE MUST NOT EXCEED 154 OF ONE SCANNING CYCLE. 

B 
IX STAGES OPERATING WITH GRID-LEAK BIAS. AN ADEQUATE CATHODE-BIAS RESISTOR OR OTHER SUITABLE 
MEANS IS REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF EXCITATION. 

-it INDICATES A OMAXGE. 

CONTINUED Ox FOLLOWING PAGE 

T UNG-GOL ELF~.TRIC IMC. ELECTRON TUBE DIVISION BL OOMFI ELO. NEW JERSEY. U.S.A. JANUARY 1, 1962 PLATE #6j 56 



6BG6GA 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS — coNT'D 
INTERPRETED AC C_ORDIxO TO DESLGX CENTER SY STEN 

HORIZONTAL DEFLECTION AMPLIFIER A

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NE GATlVE WITH RESPECT TO CAT KODE 
TOTAL DC AND PEAK 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 
OC ZOO VOLTS 
TOTAL DC AND PEAK ZOO VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

PLATE VOLTAGE 

GRID #2 VOLTAGE 

PLATE CURRENT 

GRID #2 CURRENT 

GRID #i VOLTAGE 

PLATE RESISTANCE (APPROX.) 

TRANSCONDUCTANCE 

GRID #1 VOLTAGE (APPROX.) FOR 

TRIODE AMPLIFICATION F~A CTORC

Ib=1.0 MA. 

0'0 250 voLTs 
25O 250 VOLTS 

180 75 Ma. 
I8 4,O MA. 

O —15 VOLTS 

25 OOO OHMS 
6 000 µMHOS 

—45 voLTs 
8.0 

c 
TRIODE CONNECTED (GRID •2 TIED TO PL ATE I: ED =Ec2 =250 VOLTS AND fc1 =-15VOLT 5. 



6BH6 

~  TUNG•SOL 

PENTODE 

MINIATURE TYPE 

Ay~ 

PLATE 
1669 

JUNE 1 
1951 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 150 MA. 

AC OR DC 

ANY MJUNTING POSITION 

GLASS BULB BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

1Cw 

THE 6BH6 IS A SHARP CUT—OFF PENTODE VOLTAGE AMPLIFIER IN THE MINIATURE 
CONSTRUCTION. IT FEATURES HIGH TRANSCONOUCTANCE, LOW CAPACITANCES, AND 
ECONOMY OF HEATER POWER AND IS USEFUL AS A GENERAL PURPOSE AMPLIFIER AT 
BOTH LOW AND HIGH FREQUENCIES. 

GRID TO PLATE: 

INPUT: Gi TO 

OUTPUT; P TO 

DIRECT INTERELECTRODE CAPACITANCES 

VITN A 
SHIELD 

V ITNOUT 
SHIELD 

(G TO P) MAX. 0.0035 0.0035 µµf 
(H}K}G2}G}61S) 5.0 5.4 µuf 
(H}K}G2}G3~IS) 4.4 4.4 µµf 

A EICT EN NAL SHIELD fj16 CONNECTED TO PINS !2 AND !). 

RATINGS 
INTERPRETED ACCORDING 70 RNA STANDARD Y8-210 

HEATER VOLTAGE 6.3 VOLTS 

MAXIMUM HEATER—CATHODE VOLTAGE 9O VOLTS 

MAXIMUM PLATE VOLTAGE 3OO VOLTS 

MAXIMUM GRID #2 VOLTAGE 15O VOLTS 

MAXIMUM GRID #2 SUPPLY VOLTAGE 3OO VOLTS 

MAXIMUM NEGATIVE DC GRID #i VOLTAGE SO VOLTS 

MAXIMUM POSITIVE OC GRID #1 VOLTAGE O VOLTS 

MAXIMUM PLATE DISSIPATION 3 WATTS 

MAXIMUM GRID #2 DISSIPATION O.5 WATT$ 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GR 10 #3 VOLTAGE 
GRID #.2 VOLTA 6E 

GRID #i VOLTAGE 

PLATE RESISTANCE (APPROX.j 

TRANSCONDUC TA NCE 

PLATE CURRENT 

GRID #2 CURRENT 
GRID #i VOLTAGE FOR Ib = 10 I.lA. 

PIN 

6.3 6.3 voLrs 
150 150 MA. 

100 250 voL rs 

#7 CONNECTED TO PIN #2 AT SOCKET 

100 150 VOLTS 
—1 —1 VOLT 

O.7 1.4 MEGOMMS 

3 400 4 600 µMHos 
3.6 7.0 MA. 

1.4 2.9 MA. 

—5 —7.7 VOLTS 

—►INDICATES A Cry AMGE OR ADDI TIOM. 

COPYRIGHT 1901 BY TUNG~OOL LAMP WORKS INC. ELECTRON TUBE DIVISION NEWAR K. NEW JEREE Y. U. S. A. 



6BH6 

I ~ ~ ~ ' ~ I o 

E~~ 6BH6 
PENTODE CONNECTION 
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6BH6 
PENTODE CONNECTION 
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6BH6 

soon 

68fl6 
PENTODE CONNECTION 

Ef = 6.3 Volts 
Eb = 250 Volts 
EoS = 0 Volts 

H 
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n 
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TENTATIVE DATA 68H8 

GLASS BULB 

TUNo•so~ 

TRIODE PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

q PIN BASE 
qox 

THE 68H8 IS A SHARP CUTOFF PENTODE AND A MEDIUM MU TRIODE IN THE 9—PI'J 

MINIATURE CONSTRUCTION. THE TUBE IS SUITABLE FOR GENERAL PURPOSE APPLI—

CATIONS IN BOTH MONOCHROME AND COLOR TELEVISION RECEIVERS. THE HIGH 

FIGURE OF MERIT OF THE PENTODE SECTION MAKES IT PARTICULARLY SUITED FOR 

SERVICE AS A VIDEO AMPLIFIER, VIDEO INTERMEDIATE FREQUENCY AMPLIFIER AND 

SOUND INTERMEDIATE FREQUENCY AMPLIFIER. THE TRIODE SECTION IS INTENDED 
FOR USE AS A SYNC AMPLIFIER, SEPARATOR, OR CLIPPER OR AS A SWEEP OSCIL—
LATOR. THE TRIODE SECTION MAY ALSO BE CONNECTED AS A DIODE FOR VIDEO—
DETECTOR APPLICATIONS. THERMAL CHARACTERISTICS OF THE HEATER ARE CON—

TROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM—UP CYCLE ARE 
MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY 
CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH NO E%TERN aL SHIELD 

GRID #1 TO PLATE 
INPUT 

OUTPUT 

PENTODE GRID #1 TO TRIODE PLATE 

TRIODE GRID TO PENTODE PLATE 

PENTODE PLATE TO TRIODE PLATE 

PENTODE 
SECTION 

TRIODE 
SECTION 

0.046 2.4 
7 2.6 

2.4 0.38 

CONTINUED OX FOLL OWINGPAGE 

wcf 
vuf 
uµf 

0.004 w~f 
0.016 uuf 

0.095 ~f 

 J 
T UN G—GOL ELECTRIC INL. ELECTRON TUBE DIVISION BLOONIF IELD. NEW JERSEY. U.S.A. FEBRUARY 1, 1956 PLATE WN576 



6BH8 
TENTATIVE DATA 

TUNc•so~ 
CONTINUED FR ON PRECEDING PAGE 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

PENTODE TRIODE 
SECTION SECTION 

HEATER VOLTAGE (7,3 VOLT$ 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 2QQ VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC ZOO VOLTS 

TOTAL DC AND PEAK '2QQ VOLTS 
MAXIMUM PLATE VOLTAGE jQQ jQQ VOLTS 

MAXIMUM GRID #2 SUPPLY VOLTAGE 3QQ --- VOLTS 
MAXIMUM GRID #2 VOLTAGE SEE RATING CHART 

MAXIMUM POSITIVE DC GRID #1 VOLTAGE Q Q VOLTS 
MAXIMUM PLATE DISSIPATION ~.Q 2,5 WATTS 

MAXIMUM GRID #2 DISSIPATION 1,Q- --- WATTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE: 

FIXED BIAS Q,25 Q.5 ME 60HM 

CATHODE BIAS 1.O 1.O MEGOHM 

HEATER WARM—UP TIME (APPROX.)A 11•Q SECONDS 

AH EATER WARM-UP TINE IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE NEATER 70 RE ACX 
e0S OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES flATEO NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE XE ATER IN SERIES WITH A RESISTANCE OF VAIUE j TINES THE NOMINAL HEATER OP ER ATIMG 
fl EGISTANC E. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 
PENTODE TRIODE 
SECTION SECTION 

HEATER VOLTAGE (.3 VOLT$ 

HEATER CURRENT O.( AMP. 

PLATE VOLTAGE 2QQ 1FjQ VOLTS 
GRID #2 VOLTAGE 125 --- VOLTS 
CATHODE BIAS RESISTOR $2 --- OHMS 
AMPLIFICATION FACTOR —__ 17 
PLATE RESiSTA NCE (A PPROX.) 1)FQ_000 S 150 OHMS 
TRANSCONDUCTA NCE 7 QQQ 3 3QQ ItMHOS 
PLATE CURRENT l,~j 9.5 MA. 
GRID #2 CURRENT 3,4 _-- MA• 
GRID #i VOLTAGE (APPROX.) FOR 

I b = 100 µAMP. —$ -14 VOLTS 

GRID #1 VOLTAGE _ _ -S VOLTS 

NOTE: 

THE TRIODE SECTION OF THE 6BH8 MAT BE DIODE—CONNECTED AMD EMPLOYED AS A NIGH—PERVEANLE DIODE 
IN VIDE O—DETECTOR APPLICATIONS. TnE DIODE OPERATION GAN BE OBTAINED EITHER WITH THE TRIODE 
GRID CONNECTED TO THE TRIODE PLATE AMD THE COYBINATIDM OP ER ATEO AS THE PLATE OF THE DIODE. 00. 
WITH iME TRIODE PLATE GROUNDED AMD TNE- TRIODE GRID OPERATED AS TXE PLATE OF THE DI00 E. 

SIMILAR SPPR RRFh'R&NCB: E%C EPT FOR THE ELECTRICAL LM ARAC TERI STICS OF THE TRIODE SECTION. THE 
6BH8 IS IDENTICAL TO THE 6AU 8. 



TENTATIVE DATA 6BH8 

I 
6BH8 

TRIODE SECTION 

Ef = 6.3 Volts 
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68H8 TENTATIVE DATA 

66N8 
  PENTODE SECTION  
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Rating Chart 
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TENTATIVE DATA 66H8 
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6BH8 TENTATIVE DATA 
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PENTODE SECTION 
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TENTATIVE DATA 6BH8 

6BH8  i 
PENTODE SEC710N  i ` I 
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Eb = 200 Volts ~ 
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TENTATIVE DATA 68J6, 66J6A 

TUNG•SOL 

PENTODE 
MINIATURE TYPE 

t 

3" 
4_ 

I~ 8 

T-5 ~ Max. 
p 

12 
I..
e 

_~x 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

5.3 VOLTS 150 MA. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

7CM 

THE 66J6,6BJ6A ARE PENTODE VOLTAGE AMPLIFIERS WITH REMOTE CONTROL CHAR—
ACTERISTICS UTILIZING THE MINIATURE CONSTRUCT)ON. THEY ARE CHARACTERIZED 
BY HIGH TRANSCONDUCTANCE, LOW GRID—PLATE CAPACITANCE, AND AN EXTREMELY 
HIGH EFFICIENCY CATHODE ADAPTING THEM TO APPLICATION~WHERE CONSERVATION 
OF HEATER POWER IS IMPORTANT. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE: (G TO P) MAX. 

INPUT: Gi TO (H}K}GZ}G}&IS) 

OUTPUT: P TO (H}K}GZ}G3&IS) 

AE %TERXAL SHIELD #jlb CONNECTED TO PI XS #2 AND X1. 

RATINGS 

MITH A 
SHIELD 

0.0035 
4.5 
5.5 

INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE 

MAXIMUM HEATER—CATHODE VOLTAGE 

MAXIMUM 

MAXIMUM 

MAXIMUM 

MAXIMUM 

MAXIMUM 

MAXIMUM 

MAXIMUM 

PLATE VOLTAGE 

GRID #2 SUPPLY VOLTAGE 

GRID #2 VOLTAGE 

PLATE DISSIPATION 

GRID #2B DISSIPATION 

POSITIVE DC GRID #i VOLTAGE 

NEGATIVE OC GRID #i VOLTAGE 

Y ITNOUT 
SHIELD 

0.0035 µµf 
4.5 µµf 
5.5 µµf 

6.3 VOLTS 

90 voLTs 
3OO VOLTS 

300 voLTs 
SFE JS—C4 VOLTS 

3.0 wnrTs 
O.6 WATTS 

O VOLTS 

50 VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 
GRID. #3 VOLTAGE 

GRID #2 VOLTAGE 

GRID #1 VOLTAGE 

PLATE RESISTANCE (APPROX.J 

TRANSCONDUCTANCE 

PLATE CURRENT 

GRID #2 CURRENT 

GRID #1 VOLTAGE FOR Gm = 10 µMHOS 

6.3 
150 
100 

PIN #7 CONNECTED 

100 
—1.0 
0.25 
3 650 

9 
3.5 
—20 

6.3 voLrs 
150 MA. 
250 VOLTS 

TO PIN #2 AT SOCKET 

lOO VOLTS 

—1.0 VOLTS 

1. J` MEGOHMS 

3 600 µMHos 
9.2 MA. 

3.3 MA• 
—2O VOLTS 

TXE INTERFACE IMPEDANCE CONTROL CONSISTS OF A LIFE TEST CONDUCTED FOR 500 HOURS WITH THE FILA-
MENT OPERATING WITH 6.9 VOLTS IMPOSED. THE OTHER TUBE ELEMENTS ARE UNCONXECTEO SIMULATING 
OPERATION AT CUTOFF CONO ITION S. FOLLOWING LIFE TEST THE SAMPLE TUBES ARE MEASURED AT CONDITIONS 
Ef=5•IV) E6= Ec2=~Ecj= 70 Vdc: AND Ecl ADJUSTED FOR 16=4.0 mAde. THE MAXIMUM ALLOWABLE VALUE FOR 
INTERFACE IMPEDANCE IS 10 OHMS. INDTE I$ FOR 6BJ6A ONLY) J 

T UNG—S OL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. NOVEMBER 1, 1950 PLATE A5351 



6BJ6, 6BJ6A TENTATIVE DATA 
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TENTATIVE DATA 6BJ6,68J6A 
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PENTODE CONNECTION 
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Eb = 250 Volts 
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68J6, 6BJ6A TENTATIVE DATA 
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  TUNG•80L  

TRIPLE DIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.45 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

q PIN BASE 
9Ax 

THE 6BJ7 IS A TRIPLE DIODE USING THE 9 PIN MINIATURE CONSTRUCTION. IT IS 
PRIMARILY INTENDED FOR USE AS A DC RESTORER IN EACH OF THE THREE SIGNAL 
CHANNELS OF COLOR TELEVISION RECEIVERS. 

PLATE #1 TO CATHODE 

PLATE #2 TO CATHODE 

PLATE #} TO CATHODE 

CATHODE #1 TO PLATE 

CATHODE #2 TO PLATE 

CATHODE #} TO PLATE 

DIRECT INTERELECTRODE CAPACITANCES 
WITH NO E%TER NAL SHIELD 

#1, HEATER & INTERNAL SHIELD 

#2, HEATER & INTERNAL SHIELD 

# 3, HEATER h INTERNAL SHIELD 

#1, HEATER g~ INTERNAL SHIELD 

#2, HEATER & INTERNAL SHIELD 

#}, HEATER & INTERNAL SHIELO 

PLATE #1 TO PLATE #2 

PLATE #2 TO PLATE #} 

PLATE #} TO PLATE #i 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

TV DC RESTORER SERVICE 

HEATER VOLTAGE 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

MAXIMUM PEAK INVERSE PLATE VOLTAGE 

MAXIMUM PEAK PLATE CURRENT (EACH Pt ATE) 

MAXIMUM DC OUTPUT CURRENT (EACH PLATE) 

TUBE VOLTAGE DROP (EACH SECTION) Ib = 10 MA. (DC) 

CONTINUED ON FOLLOWING PAGE 

3.0 µµf 
2.6 µµf 
2.6 µµf 
4.0 µµf 
3.8 µµf 
4.0 µµf 

0.055 µµf 
0.036 µµf 

0.036 µµf 

6.3 voLTs 

ZOO VOLTS 

330 voLTs 
330 voLTs 
lO MA. 

1.O MA. 

Q.7 VOLTS 

-y INDICATES A CHANGE. 

TU XG—BOl ELECTRIC IML. ELECTRON TUBE OIVIb~N Bl00NFl EL D. MEW JERSEY. U.S. A. NOVEMBER 1, 1954 PLATE 14106 
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6BJ8 

GLASS BULB 

TUNG•SOL 

DOUBLE DIODE TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.6t6A AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

q PIN BASE 
9ER 

THE 6BJ8 IS A MEDIUM-MU TRIODE AND A DOUBLE DIODE IN ONE ENVELOPE USING 
THE 9 PIN MINIATURE CONSTRUCTION. EACH SECTION HAS ITS OWN CATHODE• 
IT IS DESIGNED FOR USE AS A PHASE SPLITTER, PHASE COMPARATOR AND 
HORIZONTAL DEFLECTION OSCILLATOR IN 600 MA. SERIES HEATER OPERATED 
RECEIVERS. THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH 
THAT HEATER VOLTAGE SURGES DURING THE WARM- UP CYCLE ARE MINIMIZED 
PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH XO EXTERNAL SHIELD 

TRIODE SECTION 
GRID TO PLATE: G TO P 

INPUT: G TO (Ht TK) 

OUTPUT: P TO (H }TK) 

DIODE SECTION 

2.6 uµf 
2.$ uuf 

0.31 uu. f 

#1 PLATE TO TRIODEGRID (MAX.) .070 µuf 

#2 PLATE TO TRIODE GRID (MAX.) .11 µµf 
#i CATHODE TO ALL: iDK TO (H}TK}ZDK}TP}iDP}TG}ZDP) 4•$ µµf 

#2 CATHODE TO ALL: 2DK TO (H}TK}iDK}TP}iDP}ZDP}TG) 4.$ uµf 
#1 PLATE TO #Z PLATE (MAX.) .060 µ16f 

#i PLATE TO #i CATHODE } HEATER: 1DP TO (iDK}H) ~1.9 !ut( 

#Z PLATE TO #2 CATHODE } HEATER: 2DP TO (ZDK}H) 1.9 µµf 
#i CATHODE TO #1 PLATE}HEATER: iDK TO (iDP}H) 4.6 µµf 

#2 CATHODE TO #2 PLATE}HEATER: ZDK TO (ZDP}H) u.6 µµf 

#i PLATE TO ALL: iDP TO (H}TK}10K}ZDK}TP}ZDP}TG) 3.0 uuf 
#Z PLATE TO ALL: ZDP TO (H}TK}iDK}ZDK}TP}iDP}TG) 3.O µµf 

CONTINUED ON FOLLOWING PAGE 

TU NG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BL OONf iqt O, NEM JERSET ~•'U. S. A. AUGUST 1. 1160 PLATE ♦5990 



6BJ8 

TUN6•SOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS 
INTERPRETED ACCORDING TO DE SI GM MA%IMUN SYSTEM 

EACH SECTION 
CLASS Al

ANPLI FI ER 

V ERTICAL H
DEFLECTION 
AMPLIFIER 

HEATER VOLTAGE (.3 VOL T'> 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK QQQ VOLTS 

HEATER POS171VE WITH RESPECT TO CATHODE 

DC LOO VOLTS 

TOTAL DC AND PEAK ZOO VOLTS 

HEATER WARM-UP TIME (AP.P ROX.)C 11,0 SECONDS 

TRIODE SECTION 
MAXIMUM PLATE VOLTAGE 33O 330 VOLT:, 
MAXIMUM POSITIVE DC GRID VOLTAGE O --- VOL T~ 

MAXIMUM POSITIVE PULSE PLATE VOLTAGE 
(ABSOLUTE MAXIMUM) --- 1 ZOO VOL T~, 

MAXIMUM PL~A TE DISSIPATION D µ,p µ.0 WATTS. 

MAXIMUM PEAK NEGATIVE PULSE GRID VOLTAGE --- Z75 VOLTS 

MAXIMUM AVERAGE CATHODE CURRENT ZZ aZ MA. 

MAXIMUM PEAK CATHODE CURRENT --- ]] MA. 

MAXIMUM GRID CIRCUIT RESISTANCE: 
SELF BIAS Z.Z MEGONMS 

DIODE SECTION 
MAXIMUM PEAK PLATE CURRENT (EACH PLATE) 5µ MA. 

MAXIMUM DC CURRENT (EACH PLATE) 9 MA. 

TYPICAL OPERATING CONDITIONS AND CHAR/ICTERISTICS 

CLASS Al AMPLIFIED 

HEATER VOLTAGE 

HEATER CURRENT 

6.3 r votrs 
O.6t6~ ~ AMP. 

TRIODE SECTION 
PLATE VOLTAGE 9O Z5O VOLTS 

GRID VOLTAGE O '~ VOLTS 

PLATE RESISTANCE (APPROX.) µ ]OO ] ISO OHMS 

TR ANSCONDUCTANCE µ ]OO Z $OO 1LMH03 

AMPLIFICATION FACTOR ZZ ZO 
PLATE CURRENT 13.5 8.0 MA. 

PLATE CURRENT AT EC -12.5 VOLTS (DC) --- 1.] MA. 

GRID VOLTAGE (APPROX.) FOR Ib = 1p II.AMP. -] —1$ VOLTS 

DIODE SECTION 
AVERAGE CURRENT (EACH PLATE) AT 1p VOLTS (DC) 5O MA. 

VOLTAGE DROP (EACH SECTION) AT Ib = q MA. (DC) Z.6 VOLTS 

DFOR OPERATION IN A 5y0-LINE, j0-FR AYE ST STEM AS DESCRIBED IN "STANDARDS OF GOOD ENGINEERING 
Pp ACTICE FOR TELEVISION BROADCASTING STATIONS: FEDERAL COMMUNICATIONS COMMISSION". THE DUTY 
CYCLE Of THE VOLTAGE PULSE NOT TO E%GEED 15 PERCENT OF A SCANNING CYCLE. 

CXEATER WARM-UP TIME IS DEFINED AS TXE TINE REQUIRED FOR THE VOLTAGE ACROSS TXE NEATER TO REALM 
80S OF TS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF TXE ■UBE HEATER IN SERIES wI TX A RESISTANCE OF VAt UE j TIMES THE NOMINAL NEATER OPERATING 
R ESI Si NIN CE 

D IN STAGES OPERATING wI TM GRID-LEAK BIAS, AM ADEQUATE CATXODE BIAS RESISTOR OR OTM ER SUITABLE 
NE ANS IS REQUIRED TO PROTECT TXE TUBE IM TXE ABSENCE OF EZCI TATION• 

--► INDICATES A LN AMG E. 



6BK4 

r   TUNG•SOL  

TRIODE 

CAP C1-1 1.562" COATED UNIPOTENTIAL CATHODE 
C1-jN 

  A 

4,437°
MAX 

4.063°
MIN 

5.00" 
MAX 

1.719" 
MAX 

GLASS BULB 

SMALL CAF 

SHORT MEDIUM ;HELL 
R PIN OCTAL B&-1.B OR Bd-'_ 

OUTLINE DRAW IN'u 
J =DEC 1: -a~' 

HEATER 

6.3±0.6 VOLTS 200 MA. 

AC OR DC 

ANY MOUNTING POSITION 

S .;TTCM VIEW 

BARING DIAGRAM 

J EDEC BGC 

THE 6BK4 IS A SHARP CUT-OFF BEAM TRIODE. IT IS DESIGNED FOR THE VOLTAGE 
REGULATION OF HIGH VOLTAGE, LOW CURRENT DC POWER SUPPLIES IN COLOF 
TELEVISION. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE 

GRID TO CATHOGE AND HEATER 

PLATE TO CATHODE AND HEATER 

RATINGS 
INTERPRETED ACCOROIN6 TO OEGIGN MA%IMUM SYSTEM 

VOLTAGE CONTROL SERVICE 

0.03 pf 
2.6 pf 
1.0 pf 

MAXIMUM PEAK HEATER—CATHODE VOL Tq GE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 22O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE NOT RECOMMENDED 

MAXIMUM DC PLATE VOLTA 6E 27 000 VOLTS 

MAXIMUM UNREGULATED OC SUPPLY VOLTAGE 6O OOO VOLTS 

MAXIMUM GRID VOLTAGE: 

DC VALUE —135 VOLTS 

PEAK VALUE (FOR DURATION OF Zp SEC. MAX. 

DURING EQUIPMENT WARM—UP) —µl~Q VOLTS 

MAXIMUM DC PLATE CURRENT j,6 MA. 

MAXIMUM PLATE DISSIPATION 2,5 WATTS 

MAXIMUM GRID CIRCUIT RESISTANCEA 3 MEGOHMS 

A FOR USE WITH "FLYBACK Tft AN GFORMER" NIGH VOLTAGE SUPPLY• 

CONTINUED ON FOLLOWING PAGE 

-• INDICATES A LN AN 6E. 

TO NG-SOL EL EDiniC INC. tL ECTRON TUBE DIVISION BLOOMFIEL D, NEW JERSEY, U. S. a, SEPTEMBER 1, 1962 PLATE N656B 



6BK4 

TONG=SOL 

LONTINUEO FROM PRELEOIN6 PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

SHUNT VOLTAGE—REGULATOR TUBE 
IN ACCOMPANYING CIRCUIT 

UNREGULATED SUPPLY: 

DC VOLTAGE 

EQUIVALENT RESISTANCE 

VOLTAGE DIVIDER VALUES: 

k1 (5 WATTS) 

R Z (2 WATTS) 
R~ (1/2 WATT) 

REFERENCE VOLTAGE SUPPLY: 

DC VALUE 

EQUIVALENT RESISTANCE 

EFFECTIVE GRID- PLATE TRANSCONDUCTANCE 

DC PLATE CURRENT: 

FOR LOAD CURRENT OF p MA. 

FOR LOAD CURRENT OF q MA. 

REGULATED DC OUTPUT VOLTAGE: 

FOR LOAD CURRENT OF p MA. 

FOR LOAD CURRENT OF 1 MA. 

AMPLIFICATION FACTOR (APPR OX.) 

~ 36 000 voLTs 
11 MEGOHMS 

220 MEGOHMS 

1 MEGOHM 

820 000 OHMS 

200 VOLTS 

1 OQO OHMS 

200 LLMHOS 

1 000 ILA MP. 

u5 uaMP. 

25 000 voLTs 
2u 500 voLTs 
2 000 

EQUIVALENT RESISTANCE 
OF DC SUPPLY 

UNREGULATED 
HIGH-VOLTAGE 
DC SUPPLY 

;~ ~.~ • 

6BK4 

REFERENCE 
VOLTAGE SUPPLY 

6 3 VOLTS 

C> + 

RE GUL.ATED 
DC OUTPUT 
VOLTAGE 

C> _ 



6BK4 

6BK4 
Ef = 6.3 Volts 
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TUN G-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFI EL D, NEW JERBEY i u. S. A. SEPTEMBER 1, 1962 PLATE >E6569 





6BK4A 

TUNo•so~ 

TRIODE 

OUTLINE DRAWING 

JEDEC 12-36 

I,$82"~ 
CAP 

n 

~ Cl j4 

~ ~~ ~ 
T-12 

GLASS. 

4.438" 
MAX 

4: 62" 
MIN 

~I ~ 
MAX 

5.00" 
MAX 

BASE SHORT MEDIUM SHELL 
8 PIN OCTAL 
JEDEC BB-118 

FOR HIGH -VOLTAGE 

SHUNT REGULATOR SERVICE 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

BASING DIAGRAM 

JEDEC BGC 

BOTTOM VIEW 

THE bBK4A IS A SHARP CUT-OFF BEAM TRIODE FOR HIGH-VOLTAGE, LOW-CURRENT APPLI-

CATION SHUNT REGU CATION OF THE HIGH VOLTAGE, DC POWER SUPPLIED INCOLOR TELEVISION 

RECEIVERS. EXCEPT FOR ALLOWABLE PLATE. DISSIPATION, THIS TYPE IS THE SAME AS THE 

bBK4 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE: G TO P 0.03 pf 

GRID TO CATHODE AND HEATER: G TO (K+H) 2.6 pf 

PLATE TO CATHODE AND HEATER: P TO (K+H) 1.0 pf 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM SYSTEM •SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 200 MA 

LIMITS OF APPLIED VOLTAGE - AC OR DC 6.3 '- 0.6 VOLTS 

MAXIMUM HEATER -CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE NOT RECOMMENDED 

CONTINUED ON FOLLOWING PAGE 

TUNG-GOL ELECTRIC INC., ELECTRON TUBE DI YISION, BLOOMFI ELO, NEW JERSEY, U.S.A., JUNE 1,1964 PLATE M7CC~ 



6BK4A 

TUNo•so~ 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MA %IMUM SYSTEM •SEE EIA STANDARD RS•239 

MAXIMUM DC PLATE VOLTAGE 27,000 VOLTS 

MAXIMUM UNREGULATED DC SUPPLY VOLTAGE 60,000 VOLT`. 

MAXIMUM NEGATIVE GRID VOLTAGE: 

DC VALUE 135 VOLTS 

PEAK VALUE (FOR DURATION OF 20 $EC. MAX. 

DURING EQUIPMENT WARM-U P) 440 VOLTS 

MAXIMUM PLATE DISSIPATION 30 WATT`. 

MAXIMUM DC PLATE CURRENT 1.6 MA 

MAXIMUM GRID CIRCUIT RESISTANCE 3 ME GOHMS 

FOR USE WITH "FLYBACK TRANSFORMER" HIGH VOLTAGE SUPPLY. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

SHUNT VOLTAGE -REGULATOR TUBE 

IN ACCOMPANYING CIRCUIT 

UNREGULATED SUPPLY: 

DC VOLTAGE 36,000 VOLTS 

EQUIVALENT RESISTANCE 11 MEGOHMS 

VOLTAGE DIVIDER VALUES: 

Rl (5 WATTS) 220 MEGOHMS 

R2(2 WATTS) 1 MEGOHM 

R 3 (~ WATT) 820,000 OHMS 

REFERENCE VOLTAGE: 

DC VALUE 200 VOLTS 
EQUIVALENT RESISTANCE OF SUPPLY 1,000 OHMS 

EFFECTIVE GRID-PLATE TRANSCON DUC TANCE 200 µMHO" 
DC PLATE CURRENT: 

FOR LOAD CURRENT OF OMA. 1,000 µAMP. 

FOR LOAD CURRENT OF 1 MA. 45 µAMP. 

REGULATED DC OUTPUT VOLTAGE: 

FOR LOAD CURRENT OF O MA. 25,000 VOLTS 
FOR LOAD CURRENT OF 1 MA, 24,500 VOLT 

 l 



6BK4A 

TUNG•SOL 

EQUIVALENT RESISTANCE 
OF DC SUPPLY 

~` ~. ~~. ~ 

UNREGULATED 
HIGH-VOLTAGE 
DC SUPPLY 

`_ 

66K4A 

6 3 VOLTS 

REFERENCE 
VOLTAGE SUPPLY 

REGULATED 
DC OUTPUT 
VOLTAGE 

5 2.5 0 
GRI 

5 
VOL TS 

 I 

T UNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIEID, NEW JERSEY, U.S.A., JUNE 1,1964 PLATE W7002 





66K4B 

TUNc•sa~ 

OUTLINE DRAWING 
JEDEC 12-36 

1.562 J CAP CI-1 
MAX~OR CI-34 

4.438" 
MAX 

4.062°
MIN 

5.00" 
MAX 

1.718 
MAX 

GLASS BULB 

BASE 8 PIN OCTAL 

JEDEC 88-71 

OR B B-118 

BEAM TRIODE 
FOR 

D.C. POWER SUPPLIES 

IN 

COLOR TV RECEIVERS 

COATED UNIPOT ENTIAL CATHODE 

ANY MOUNTING POSITION 

BASING DIAGRAM 
JEDEC8GC 

BOTTOM VIEW 
PINS 3, 4, 6 AND 8 SHOULD 

NOT BE USED AS TIE POINTS 

THE 6BK4B IS AHIGH-VOLTAGE, LOW-CURRENT BEAM TRIODE IN A DOUBLE-ENDED T-12 
GLASS ENVELOPE. IT IS ESPECIALLY DESIGNED FOR USE AS A SHUNT VOLTAGE-
REGULATOR IN THE HIGH-VOLTAGE POWER SUPPLY CIRCUITS OF COLOR TELEVISION 
RECEIVERS. EXCEPT FOR HIGHER PLATE DISSIPATION AND PEAK HEATER-CATHODE 
VOLTAGE CAPABILITY, THE 6BK48 IS ELECTRICALLY AND MECHANICALLY SIMILAR TO 
THE 68K4A, AND IS UNILATERALLY INTERCHANGEABLE WITH THE 6BK4 AND THE 
6BK4A. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

GRID TO PLATE 0.03 pf 
GRID TO CATHODE AND HEATER 2.6 pf 
PLATE TO CATHODE AND HEATER 1.0 pf 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 200 mA 

LIMITS OF APPLIED VOLTAGE-AC OR DC 6.3±0.6 VOLTS 

HEATER-CATHODE VOLTAGE: 
HEATER NEGATIVE `NITH RESPECT TO CATHODE 
HEATER POSITIVE WITH RESPECT TO CATHODE 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

SHUNT VOLTAGE-REGULATOR SERVICE 

DC PLATE VOLTAGE 
UNREGULATED DC SUPPLY VOLTAGE 
GRID VOLTAGE: 

NEGATIVE DC VALUE 
NEGATIVE PEAK VALUE FOR 20 SECONDS MAX. 

DURING EQUIPMENT WARM-UP 

450 VOLTS 
NOT RECOMMENDED 

27,000 VOLTS 
60,000 VOLTS 

135 VOLTS 

440 VOLTS 

 J 
TUNGSOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A, JULY-DEC. 1%S PLATE x7077 



bBK4B 

i 

DC PLATE CURRENT 
PLATE DISSIPATION 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS (Continued) 

1.6 VOLTS 
40 WATTS 

GRID-CIRCUIT RESISTANCE 3 MEGOHMS 

TYPICAL OPERATION 
AS SHUNT VOLTAGE-REGULATOR TUBE IN ACCOMPANYING CIRCUIT 

UNREGULATED SUPPLY: 
DC VOLTAGE 
EQUIVALENT RESISTANCE 

VOLTAGE DIVIDER VALUES: 
R1 (5 WATTS) 
R2 (2 WATTS) 
R3 (1/3 WATT) 

REFEQENCE VOLTAGE SUPPLY: 
DC VALUE 
EQUIVALENT RESISTANCE 

EFFECTIVE GRID-PLATE TRANSCONDUCTANCE 
DC PLATE CURRENT: 

FOR LOAD CURRENT OF 0 mA 

FOR LOAD CURRENT OF 1 mA 
REGULATED DC OUTPUT VOLTAGE: 

FOR LOAD CURRENT OF 0 mA 
FOR LOAD CURRENT OF 1 mA 

SHUNT VOLTAGE-REGULATOR CIRCUIT 

EQUIVALENT RESISTANCE 
OF DC SUPPLY 

68K4B 

36,000 VOLTS 
11 MEGOHMS 

220 MEGOHMS 
1 MEGOHM 

0.82 MEGOHM 

200 VOLTS 
1,000 OHMS 

200 µMHOS 

1,000 µA 
45 µA 

25,000 VOLTS 
24,500 VOLTS 

UNREGULATED R2 REGUILATED 

HIGH—VOLTAGE DC CIUTPUT 
DC SUPPLY VOLTAGE 

REFERENCE 
VOLTAGE SUPPLY 

6 3 VOLTS 

l7 

 I 



6BK4B 
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~iBKS 

TUNe•so~ 

PENTODE 

MINIATURE TYPE 

8 
MAX. 

3.. 

`8 
MAX. 

I I I I I 

i 
2 

5.. 

B• 
MAX. 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 1.2 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

9 PIN BASE 

9Rp 

THE 5BK5 IS A BEAM POWER AMPLIFIER UTILIZING THE 9 PIN MINIATURE CON-
STRUCTION. IT IS DESIGNED PRIMARILY FOR USE IN THE POWER OUTPUT STAGE OF 
TELEVISION AND RADIO RECEIVERS. IN WHICH ONLY SMALL DRIVING VOLTAGES ARE 
AVAILABLE. ITCAN ALSO BE USED AS A VIDEO AMPLIFIER INTELEVISION RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES 
WI TM NO E%TERNAL SNI ELD 

GRID #1 TO PLATES G1 TO P 

INPUT: G1 TO (H}K}G2}G5J 

OUTPUT: P TO (H}K}GZ}G3J 

RATINGS 
IMTERPRETEO ACCORDING TO DESIGN CENTER VALUES 

HEATER VOLTAGE 

MAXIMUM HEATER CATHODE VOLTAGE: ~-
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO VOLTS 
HE ADCER POSITIVE WA TH RESPECT TO CATHODE 

ZOO VOLTS 
TOTAL OC AND PEAK ZOO VOL 7S 

MAXIMUM PLATE VOLTAGE 250 VOLTS 
MAXIMUM GRID #2 VOLTAGE 25O VOLTS 
MAXIMUM POSITIVE DC GRID #i VOLTAGE O VOLTS 
MAXIMUM PLATE DISSIPATION 9 WATTS 
MAXIMUM GRID #2 DISSIPATION 2.5 WATTS 

0.06 µµf 

13 µµf 
5 µµf 

MAXIMUM GRID #i CIRCUIT RESISTANCE: 
FIXED 81AS OPERATION 
CATHODE BIAS OPERATION 

~ INDICATES A CHANGE. 

CONTINUED ON FOL LA WING PAGE 

G.3 VOLTS 

O.1 MEGOHM 
O.5 ME60HM 

T UNG-COL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD~ NEw JERSEY U.S.A. JULY 1, 1957 PI ATE N50j6 



6BK5 

TUN6.89L 

C ONTINUEO FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERiSTiCS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE C).3 VOLTS 

HEATER CURRENT 1.Z AMP. 

PLATE VOLTAGE 25O VOLTS 

GRID #2 VOLTAGE Z5O VOLTS 

6R ID #1 VOLTAGE -5 VOLTS 

PEAK AF GRID #1 VOLTAGE S VOLTS 

PLATE RESISTANCE (APPROX.) LOO OOO OHMS 

TRANSCONDUCTA NCE H 5OO tLMHOS 

ZERO- SIGNAL PLATE CURRENT 35 MA. 

MAXIMUM SIGNAL PLATE CURRENT (APPROX.) 3~ MA. 

ZERO-SIGNAL GRID #2 CURRENT 3. jr MA. 

MAXIMUM SIGNAL GRID #2 CURRENT (APPROX.) LO MA. 

LOAD RESISTANCE G 5OO OHMS 

TOTAL HARMONIC DISTORTION (APPROX.) 7 PERCENT 

POWER OUTPUT 3•S WATTS 

 f 

6BK5 
PENTODE CONNECTION 
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6BK5 CZseKs) 
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TENTATIVE DATA (12BK6,26BK6) 6gK6 

►LATE 
:99x 

PEs. 1 
1950 

3' 
4 

rMAx. 

23. 
8 

MAX 

2~ 

Max. 
I 

II I II 

GLASS BULB 

TONG-SOL 

DOUBLE-DIODE TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 vats 30o MA. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

70T 

THE 6BK6 IS A HIGH—MU DOUBLE DIODE TRIODE USING THE 7 pIN MINIATURE 
CONSTRUCTION. THE HIGH PERVEANCE DIODES GIVE GOOD RECTIFICATION EFFI—
CIENCY AT LOW SIGNALS AND THE DIODE SHIELDING REDUCES UNDESIRABLE AUDIO 
COUPLING BETWEEN DIODES AND TRIODE. 

DIRECT INTERELECTRODE CAPACITANCES 

VITNOUT YI TN A 
3N1 ELD SNI EID 

DIODE ti OR DIODE #'2 TO CATNODE: (iP OR 2P TO K) L L µµf 
DIODE !1 TO GRID: (!P TO G) 0.013 0.01 µµf 

AYtTN RYA SNIELO Ij 16 CONNFCTEO TO CATM OD E. 

RATINGS 
1 MTERPRE TEO ACCORDING TO RMA STANO ARD M8-110 

HEATER VOLTAGE 6.3 VOLTS 

MAXIMUM HEATER—CATHODE VOLTAGE 9O VOI TS 

MAXIMUM PLATE VOLTAGE 3OO VOLTS 

MAXIMUM POSITIVE DC GRID VOI TA GE O VOLTS 

AVERAGE DIODE CURRENT EACH PLATE WITH 10 VOLTS DC APPLIED 4 MA. 

MAXIMUM DIODE CURRENT .EACH PLATE FOR CONTINUOUS OPERATION 1 MA. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Ai AMPLIFIER 

HEATER VOI TAGE 

HEATER CURRENT 

PLATE VOI TAGE 

GRID VOLTAGE 

PLATE CURRENT 

PLATE RESISTANCE 

TRANSCONDUCTA NCE 

AMPLIFICATION FACTOR 

6.3 6.3 voirs 
300 300 MA. 

100 250 VOI TS 

-1 —2 VOLTS 

0.5 1.2 MA. 

BO 000 62 500 OHMS 
1 250 1 600 µNJHos 
100 100 

J 

C O►Y RIG NT 1.00 !Y TUNO~SOI LAM/ WORKf INC. [LECTRONIC TUEIE OIVIf10N N[W ARK. NEW Jf RSEY. U. 1. A. 



6BK6 (12eKs,2seKs) 

6BK6 
TRIODE UNIT 

Ef = 6.3 Volts 

fA 
W 

W 

t 

J 2

2 

Q 

w~ 
h~ 
o' 

0 

h 
 ti  

~,~ 

-~~~ ~, ~ ~r  ~~ 
~  ~o 

I/t///t //ICI 
~,5 

~~ ~ 

r~ 

200 300 400 
PLATE VOLTS 

~o"o — 

l I I 1 1 l 

-r0 

-30 
0 
Y m 

-20 
W 

W 
D 

M r 
J 

>-10 0 

i 6BK6 
EACH DIODE UNIT 

Eq = 6.3 Volts ~~~~~~~~ 

.°rte 
"~,~_—  RATS Signal Input - 30 Volts' 

h ~~ 
~e9,~11~ 

O 

''11  y 

~~ ~~~'  ~11~11111 t5 ~ 
~~~ !,-  11~ Mme. 1.. 

l ! 

~~M~~ ~~ 

-=~~ ~~~ _ 
25 50 75 100 125 150 

RECTIFIED MICROAMPERES 

►Llli[ 
E!)) 

►EE. 1 
1~y0 

COIY RIO NT 19lO •T TU N6~fOL LAM► WORK! INC [l [C TKONIC TU![ OIV IlION N?WA11K N[W J[11![T. Y. f A. 



(12e~s,2se►cs}68K6 
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TRIODE UNIT 
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6BK7A- 68K7B 

TUN6•SOL 

TWIN TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODES 

HEATER 

6.3 VOLTS 0.45 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

GLASS BULB BOTTOM VIEW 
MINIATURE BUTTON 

q PIN BASE 

q aJ 

IT IS RECOMMENDED TM AT 

PIN f9 BE GROUNDED 

THE 6BK7A AND 6BK7B ARE MINIATURE DOUBLE TRIODES DESIGNED PRIMARILY FOR 
USE AS CASCODE . AMPLIFIERS AT FREQUENCIES BELOW APPROXIMATELY 300 MEGA—
CYCLES. THE PERFORMANCE OF THE TUBES AS CASCODE AMPLIFIERS IS CHARACTER—
IZED BY HIGH GAIN AND A LOW NOISE F16URE. THERMAL CHARACTERISTICS OF THE 
HEATER OF THE E>BK7B ARE .CONTROLLED SUCH THAT HEATER VOLTAGE SURGES 
DURING THE WARM—UP CYCLE AP.E MINIMIZED PROVIDED IT IS USED WITH OTHER 
TYPES WHICH ARE. SIMILARLY CONTROLLED. EXCEPT FOR HEATER WARM—UP TIME AND 
HEATER—CATHODE VOLTAGE RATINGS, THE TUBES ARE IDENTICAL. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH NO E%iEAN AL. SHIFID 

SECTION 1 SECTION 2 

GRID TO PLATE 1.8 1.8 µµf 
I NPUT ~ 3,0 3,0 µµf 
ourPur 1.0 0.9 µµf 
HEATER TO CATHODE 2.H 3.O µµf 
GRID TO GRID (MAX.) 0.004 µµf 
PLATE TO PLATE (MAX.) 0,075 µµf 
GROUNDED GRID OPERATION 

PLATE TO CATHODE. 0.22 0.22 µµf 
INPUT 6.O 6.O µµf 
OUTPUT 2.4 2.4 µµf 

RATINGS 
I XTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

EACH SECTION 
HEATER VOLTAGE 6.3 VOLTS 

MAXIMUM HEATER—CATHODE VOLTAGE:A ~~ 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

HEATER POSITIVE WI THRESPECT TO CATHODE 

DC 
TOTAL DC AND PEAK 

MAXIMUM PLATE VOLTAGE 

MAXIMUM NEGATIVE DC GRID VOLTAGE 

MAXIMUM PLATE DISSIPATION 

HEATER WARM—UP TIME (APPROX.)' (6BK~B ONLY) 

A WHEN THE 6DK 7A IS USED AS A CASCODE AMPLIFIER AND THE TWO SECTIONS ARE CONNECTED IN SER IESp 

THE HEATER-CATHODE VOLTAGE OF THE GR OUNOE D-GRID STAGE MAY DE AS NIGH AS 250 VOL TB NA%INUN WITH 

RESPECT TO THE CATHODE AND AS NIGH AS j00 VOLTS NA%I NUM FOR THE 6BN 7B. 

# NEATER WARM-UP 11NE IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO RE ACN 

BOS OF ITS RATED VOLTAGE AFTER APPLYING 4 TINES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 

OF THE TUBE HEATER IM SERIES WITH A REST STANCE OF VALUE j TINES THE NONI NAL NEATER OPERATING 

R ESI STAXC E. 

~ HEATER CATHODE VOLTAGE FOR 6BN TA, NOW IDENTICAL TO 6BN 7B. 

~ IXDILAT ES A CHANGE. 

200 VOLTS 

ZOO VOLTS 

2OG VOLTS 

300 voLrs 

50 voLTs 
'2.7 WATTS 

L1.O SECONDS 

` CONTINUED ON FOLLOWING PAGE / 

TUMG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BL OONFIELD. NEW JER SEY, U. S. A. MAY 1, 1957 PLATE 14989 



6BK7A-6BK76 

TUN6•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER — EACH SECTION 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

CATHODE BIAS RESISTOR 

AMPLIFICATION FACTOR 

PLATE RESISTANCE (APPROX.) 

TRANSCONDUCTANCE 

PLATE CURRENT 

GRID VOLTAGE (APPROX.) FOR 

NOISE FIGURE R

Ib = l0 µA. 

6.3 voLTs 
0.45 AMP. 

150 VOLTS 

56 OHMS 

u3 
4 600 OHMS 

9 3OO µMHOS 

1H MA. 

—), ]. VOLTS 

~ DECIBELS 

e 
AS MEASURED IN A CAGLODE AMPLIFIER WHICH OPERATES AT A PLATE SUPPLY VOLTAGE OF 250 VOL iG. A 
PLATE CURRENT OF 18 MA.. A FREOU EN CY OF 200 MEGALY CL E S. A STAGE BANDWIDTH OF 7 MEGACYCLES. AND 
AN EFFECTIVE NOISE BANDWI DTM OF j.5 MEGACYCLES. 

 J 
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C12eL.7~T) 6BL7GT 
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TENTATIVE DATA 6BL7GTA 

TUNG•SOL 

TWIN TRIODE 

s 
i 
s 

\UN G-SOL ELECTRIC INC. 

_. 13"—~
16 

MAx 

~ 1 

T-9 

V~~~ 
s' 

132 
MAX. 

24 
MAX. 5" 

3 t5 
MAx. 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 1.5 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SHORT INTERMEDIATE—SHELL 

g PIN OCTAL 

eeo 

THE 6BL7GTA COMBINES TWO INDEPENDENT HIGH PERVEANCE LOW—MU TRIODES IN 
ONE ENVELOPE. IT IS SUITABLE FOR USE AS A COMBINED VERTICAL DEFLECTION 
SWEEP GENERATOR AND DEFLECTION AMPLIFIER IN TELEVISION RECEIVERS USING 
PICTURE TUBES WITH WIDE DEFLECTION ANGLES. IT IS INTERCHANGEABLE_WITH 
THE GBL7GT BUT DIFFERS FROM IT IN HAVING AN IMPROVED SECTION 1 FOR 
INCREASED LIFE AS AN OSCILLATOR, AND CONTROLLED.ZERO—BIAS PLATE CURRENT 
IN BOTH SECTIONS. 

GR ID TO PLATE 

INPUT 

OUTPUT 

DIRECT INTERELECTRODE CAPACITANCES — APPRox. 
WITHOUT EXTERNAL SHIELD 

SEC. !1 SEC. f2 

6.0 6.0 N.N. f 
4.2 4.6 µµf 
0.9 0.9 µµf 

RATINGS 
I NTERPR ETEO ACCOR0I NG TO DESIGN L.E XTER ST ST EM 

EACH SECTION 

V ERTICALAB

OSCILLATOR 
SERVICE 

V ERTICALB
DEFLECTION 
AMPLIFIER 

HEATER VOLTAGE E.3 (. 7j VOLTS 

MAXIMUM DC PLATE VOLTI~GE 5OO 5OO VOLTS 

MAXIMUM PEAK POSITIVE PULSE PLATE VOLTAGE --- 2 000° VOLTS 

MAXIMUM PEAK NEGATIVE GRI D— VOLTAGE 400 25O VOLTS 
MAXIMUM PLATE DISSIPATION (EACH PLATE) lO 1OD WATTS 

MAXIMUM TOTAL PLATE DISSIPATION (BOTH PLATES) Z2 Z2 WATTS 

MAXIMUM OC CATHODE CURRENT GO 6O MA. 

MAXIMUM PEAK CATHODE CURRENT 21O 2lO MA. 

MAXIMUM HEATER—CATHODE VOLTAGE 

HEATER POSITIVE WITH RESPECT TO CATHODE 
DC COMPONENT ZOO LOO VOLTS 
TOTAL DC AND PEAK ZOO ZOO VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
TOTAL DC AND PEAK ZOO ZOO VOLTS 

[ONTINUEO ON FOLLOWING PAGE 

ELECTRON TUBE DIVISION BLOOMFIELD. XEW JER SET. U.S.A. DECEMBER 1, 1957 PLATE f51j2 



68L7GTA 

~  TUNs•so~  

CONTINUED FROM PRECEDING PAGE 

I 

TENTATIVE DATA 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
EACH SECTION 

HEATER VOLTAGE 6.3 6.3 6.3 VOLTS 

HEATER CURRENT 1.5 1.5 1.5 AMP. 

PLATE VOLTAGE 15O 25O Z5O VOLTS 

GRID VOLTAGE O -].~ -9.O VOLTS 

AMPLIFICATION FACTOR --- --- 15 
PLATE RESISTANCE (APPRO%.) --- --- Z 15O OHMS 

TRANSCOND UCTANCE --- --- ~ OOO µMHOS 

PLATE CURRENT 65 4.0 40 MA. 

GRID VOLTAGE (A PPROX.J 

Ib - SO µAMPS. --- - 23 VOLTS 

A 
SECTION 1 IS RECOMMENDED FOR VERTICAL OSCILLATOR SERVICE. 

BFOR OPERATION IN A 525-LINE, j0-FRAME SYSTEM AS DESCRIBED IN "$T AM DAROS OF GOOD ENGINEERING 
PRACTICE FOR TEIEVI SION BROADCAST STATIONS: FEDERAL COMMUNICATIONS COMMI $$IOM"~ THE DUTY CYCLE 
OF THE VOLTAGE PULSE MUST MOT E%CE ED 154 OF ONE SC ANMING CYCLE• 

C 
ABSOLUTE-MAXIMUM VALUE. 

D 
IN STAGES OPERATING WITH GR IO LEAN BIAS, AN AOE ODATE CATHODE BI A$ RESISTOR OR OTHER SUITABLE 
MEAN$ IS REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF E%CITATION. 



TENTATIVE DATA 6BL 7G TA 
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6BL7GTA TENTATIVE DATA 
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TENTATIVE DATA 6BL8 

7'

MAX 
i 

8 

IS' 
1 16 
MAX. 

2~ 
6 

MAX. 

~_ 

GLASS BULB 
6-2 

TUNO•=OL 

TRIODE PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.45 AMP. 

ANY MOUNTING POSITION 

BOTTOM VIEW 

9DC 

THE 6BL8 IS A TRIODE-PENTODE IN THE 9 PIN MINIATURE CONSTRUCTION. IT IS 
DESIGNED FOR USE AS A FREQUENCY CHANGER IN TELEVISION RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES 

INPUT CAPACITANCE 

OUTPUT CAPACITANCE 

PLATE TO GRID #1 (MAX.) 

PLATE TO GRID 

B ETMEEN PENTODE AND TR10.DE SECTIONS: 

PENTODE PLATE TO TRIODE PLATE (MAX.) 

PENTODE PLATE TO TRIODE GRID (MAX.) 

PENTODE GRID TO TRIOdE PLATE (MAX.) 

TRIODE 
SECTION 

2.5 
1.8 

1.5 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

PENTODE 
SECTION 

5.5 pf 
3.8 pf 

0.025 pf 
pf 

0.07 pf 
0.02 pf 
0.16 pf 

TRIODE PENTODE 
SECTION SECTION 

MAXIMUM PLATE VOLTAGE 25O 25O VOLTS 
MAXIMUM PLATE DISSIPATION Z.5 I.7 WATTS 

MAXIMUM GRID CIRCUIT RESISTANCE O.5 MEGOHM 

MAXIMUM GRID #2 VOLTAGE AT A CATHODE CURRENT 

OF 14 MAMPS 175 VOLTS 

MAXIMUM GRID #2 VOLTAGE AT A CATHODE CURRENT 

LESS THAN 10 MAMPS ZOO VOLTS 

MAXIMUM GRID #2 VOLTAGE WITHOUT CURRENT 55O VOLTS 

MAXIMUM GRID #2 DISSIPATION AT A PLATE DIS—

SIPATION MORE THAN 1.2 WATTS O.5 WATT 

MAXIMUM GRID #1 CIRCUIT RESISTANCE WITH 

AUTOMATIC BIAS Z MEGOHM 

MAXIMUM GRID #1 CIRCUIT RESISTANCE WITH 

FIXED BIAS O.5 MEGOHM 

MAXIMUM CATHODE CURRENT 14 Z4 MAMPS 

MAXIMUM VOLTAGE BETWEEN HEATER AND CATHODE lOO ZOO VOLTS 

CONTINUED ON FOLLOWING PAGE 

~ J 
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6BL8 TENTATIVE DATA 

~  TUNG-SGL  ~ 

CONTINUED FROM PRECEDING PAGE 

TYPICAL CHARACTERISTICS 

TRIODE PENTODE 
SECTION SECTION 

PLATE VOLTAGE lOO 1]O VOLTS 

GRID #1 VOLTAGE - 2 -2 VOLTS 

PLATE CURRENT I4 lO MAMPS 

GRID #2 CURRENT 2.8 MAMPS 

TRANSCONDUCTANCE ~OOO E)2OO F~MHOS 

PLATE RESISTANCE O.4 ME SOHM 

AMPLIFICATION FACTOR 2O 
AMPLIFICATION FACTOR OF GRID #2 

WITH RESPECT TO GRID #1 4] 
INPUT RESISTANCE AT 50 MC LO OOO OHMS 

EQUIVALENT NOISE RESISTANCE Z 5OO OHMS 

GRID #2 VOLTAGE 1]O VOLTS 

OPERATING CHARACTERISTICS 
FOR USE 45 MI%ER 

PLATE VOLTAGE 1]O 1]O VOLTS 

GRID #2 VOLTAGE 1]O 1]O VOLTS 

GRID #1 CIRCUIT RESISTANCE O.1 O.1 MEGOHM 

CATHODE RESISTOR 33O F32O OHMS 

OSCILLATOR VOLTAGE , RMS 3.5 3.5 VOLTS 

PLATE CURRENT G.5 5.2 MAMPS 

GRID #2 CURRENT 2.O L 5 MAMPS 

GRID #1 CURRENT 25 O LL AMP 

CONVERSION CONDUCTANCE 2200 2100 /tMH05 

PLATE RESISTANCE O.H O.8] MEGOHM 

OPTIMUM PEAK CATHODE CU RR ENi OF THE TRIODE SECTION IS FRAME OUTPUT APPLICATION. TO ALLOW FOR 
TUBE SPREAD, FOR DETERIORATION DURING LIFE AND FOR EMISSION DROP AT UNDERH EATING THE SET SHOU LO 
BE DESIGNED SO THAT WI TM A PEAK CATHODE CURRENT OF 100 MA IT STILL OPERATES SATISFACTORILY. IT 
IS RECOMMENDED TH Ai THE AMPLITUDE OF THE PEAR CURRENTS OCCURRING WITH FRESH TUBES BE LIMITED 
AUTOMATICALLY. 
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6BL8 TENTATIVE DATA 
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TENTATIVE DATA 6BL8 
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TENTATIVE DATA 6BM8 

TUNG•8QL 

NOTES 

A MAXIMUM PULSE DURATION 4R OF ONE CYCLE WITH A MAXIMUM OF 0.8 MILLI SECOND. 

B PEAK PLATE CURRENT OF THE PENTODE SECTION IN VERTICAL OUTPUT APPLICATION, 

TO ALLOW FOR TUBE SPREAD AND FOR DETERIORATION DURING LIFE THE CIRCUIT SHOULD BE DESIGNED 

AROUND A PEAK PLATE CURRENT NOT EXCEEDING 85 MAMPS AT A PLATE VOLTAGE OF 50 VOLTS AND A 

GRID #2 VOLTAGE OF 170 VOLTS. AT UNDERHEATING (HEATER VOLTAGE 5.3 VOLTS) A PEAK ANODE CUP.-

RENT OF 70 MAMPS SHOULD BE TAKEN INTO CONSIDERATION AT A PLATE VOLTAGE OF 50 VOLTS AND A 

GRID #2 VOLTAGE OF 170 VOLTS, AND A PEAK ANODE CUF2RENT OF 80 MAMPS AT A PLATE VOLTAGE OF 50 

VOLTS AND A GRID #2 OF 190 VOLTS. THE PEAK PLATE CURRENT OF AN AVERAGE NEW TUPE IS 135 MAMPS 

AT A PLATE VOLTAGE OF 50 VOLTS, A GRID k2 VOLTAGE OF 170 VOLTS AND A GRID #1 CURRENT OF 0.3 

MICROAMPERES. 

C OPTIMUM PEAK CATHODE CURRENT AS FRAME OSCILLATOR. 
TO ALLOW FOR TUBE SPREAD, FOR DETERIORATION DURING LIFE AND FOR EMISSION DROP AT UNDER-
HEATING THE SET SHOULD BE DESIGNED 50 THAT WITH A PEAK CATHODE OF 100 MIL LIAMPS IT STILL 

OPERATES SATISFACTORILY (MAX. PULSE DURATION IR OF A CYCLE, WITH A MAXIMUM OF 0.8 MIL LISEC). 

IT IS RECOMMENDED THAT THE AMPLITUDE OF THE PEAK CURRENTS OCCURRING WITH FRESH TUBES 

BE LIMITED AUTOMATICALLY TO THIS MAX. VALUE OF 100 MILLI -AMPS (s. y. BY NON-BYPASSED RE-

SISTOR IN THE GRID OR ANODE LEAD. 

D WITH GRID CURRENT BIASING THE MA%IMUM PE RMISSAB LE VALUE OF THE GRID CIRCUIT RESISTANCE 
IS 22 MEGOHMS. 
MAXIMUM A.F. OUTPUT VOLTAGE. 

MICROPHONY AND HUM. 

THE TRIODE SECTION CAN BE USED WITHOUT SPECIAL PRECAUTIONS AGAINST MICROPHONY AND HUM IN 

CIRCUITS WITH A SR LOUDSPEAKER WHEN THE INPUT VOLTAGE REQUIRED FOR AN OUTPUT POWER OF 

50 MWATTS OF THE OUTPUT TUBE IS HIGHER THAN 10 MVOLTS. THE A.C. VOLTAGE BETWEEN HEATER PIN 

4 AND THE CATHODE SHOULD NOT EXCEED 6.3 VOLTS (RMS) IN THIS CASE AND THE GRID CIRCUIT IMPED-

~ 4NCE AT SOC /S SHOULC NOT EXCEED 0.5 MEGOHM. 

~ INDICATES A CHANGE. 

TUNG-SQL ELECTRIC INC.. ELECTRON TUBE OI VISION S BLOOMFI ELD. NEW JERS EY E U. S. A. DEC EMB ER 1. 1960 PLATE A6049 



6BM8 TENTATIVE DATA 

6BM8 

PENTODE SECTION 
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6BM8 

TUN0•80L  ~ 

0.22 
MEG. 

0.025 
µf 

~ v -Ecci 

CIRCUIT DIAGRAM OF TRIODE SECTION AS A.F. AMPLIFIER AND PENTODE SECTION AS TRANSFORMER-

IESS AUDIO WTPUT TUBE. 

TUNG-GOL ELECTRIC INL.. ELECTRON TUBE DIVISION S BLOONFIELD~ NEW JERSEY. U.S.A. FEBRUARY 1, 1961 PLATE p6089 
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TENTATIVE DATA 6BN4,6BN4A 

a 
i 

3' 
4 

~MAK 

II I II 

I ~~ e 
MAX. 

2 
I.. 
e 

 MAX. 

GLASS BULB 

tUNG•SGL 

TRIODE 
MINIATURE TYPE 

COATE9 UNIPOTENTIAL CATHODE 

HEATER 

6.3*10~ VOLTS 0.2 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM YIEW 
MINIATURE BUT T;;'C 

'J PIN BASE 

lEG 

THE 68N4 AND 6BN4A ARE MINIATURE MEDIUM—MU TRIODES DESIGNED FOR USE AS 
RADIO—FREQUENCY AMPLIFIERS IN VHF TELEVISION TUNERS. EXCEPT FOR THE 
HIGHER TRANSCONDUCTANCE AND LOWER PLATE RESISTANCE OF THE 6BN4A, THE TUBES 
ARE IDENTICAL. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH E%TER NAI SHIELD #j 16 

GRID TO PLATE 1.2 µµf 
INPUT 3.2 µµf 
OUTPUT 1.4 µµf 
HEATER TO CATHODE 2.8 µµf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE 
6.3+10% 

VOLTS 

MAXIMUM PLATE VOLTAGE 2 /7 VOLTS 

MAXIMUM DC GRID VOLTAGE O VOLTS 

MAXIMUM PLATE DISSIPATION 2.2 WATTS 

MAXIMUM DC CATHODE CURRENT 22 MA. 

MAXIMUM HEATER—CATHODE VOLTAGE 

HEATER POSITIVE WITH RESPECT TO CATHODE ZOO VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE ZOO VOLTS 

MAXIMUM GRID CIRCUIT RESISTANCE O.S MEGOHMS 

HEATER WA R~M—UP TIME* 11 SECONDS 

*HEATER WARN-UP TIME IS DEFINED AS THE TIME REQUIRED FOR TXE VOLTAGE ACROSS THE HEATER TO REACH 
80$ OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RACED HEATER VOLTAGE TO A CIRCUIT CONGISTING 
OF THE TUBE HEATER IN SERIES WITH A REST STANCE OF VALUE 3 TIMES THE NOMINAL NEATER OPERATING 
RESISTANCE. 

O ESIGN-MAXIMUM RATINGS ARE THE LIMITING VALUES E%PR ESSEO WITH RESPECT TO BOGIE TUNES AT WHICH 
SATISFACTORY TUBE LIFE LAN BE E%PELTED TO OCCUR. TO OBTAIN SATISFACTORY CIft CUIT PERFOR NAN LE, 
TXER EFORE,~TNE EQUIPMENT DESIGNER MUST ESTABLISH THE CIRCUIT DESIGN SO THAT NO DESIGN-MAXIMUM 
VALUE IS EXCEEDED WITH A BOGIE TUBE UNDER TXE WORST PROBABLE OPERATING COXDITION!S WITH 
RESPECT TO SUPPLY-VOLTAGE VARIATION. EQUIPMENT COMPONENT VARIATION, EQUIPMENT CONTROL ADJUST-
MENT, LOAD VARIATION, AN9 ENVIRONMENTAL CONDITIONS. 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLDOMFIELD, NEW JER 9E Y, U.S.A. FEBRUARY 1, 1960 PLATE #5764 



6BN4, 6BN4A 

~  TUNG•SOL  

CONTINUED FROM PRECEDING PAGE 

TENTATIVE DATA 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 6. 3f L~F VOLTS 

HEATER CURRENT O.2 AMP. 

PLATE VOLTAGE 15O VOLTS 

CATHODE—BIAS RESISTOR 220 OHMS 

AMPLIFICATION FACTOR u3 
PLATE RESISTANCE (APPROX.) FOR 6BN4 6 300 OHMS 
PLATE RESISTANCE (APPROX.) FOR 6BN4A j 4OO OHMS 

TRANSCONDUCTANCE (FOR 6BN4) ( HOO µMHOS 

TRANSCONDUCTANCE (FOR 6BN4A) 7700 ~"' µMHOS 
PLATE CURRENT 9.O MA. 

GRID VOLTAGE (APPROX.) 

Ib = 100 F~AMPS. —6 VOLTS 

~ INDICATES A GRAN GE. 



66N6 

TUNU•SOL 

PENTODE 

MINIATURE TYPE 

23. 

e 
MAXI 

2~ 

MAX. 

GLASS BULB 
MINIATURE BUTTON 

7 PIN BASE ET-1 

OUTLINE DRAWING 

J EDEC 5-i 

COATED UNIPOTENTIAL CATHODE 

GATED-BEAM DISCRIMINATOR 

FOR FM AND INTERCARRIER 

TELEVISION RECEIVERS 

ANY MOUNTING POSITION 
P 

BOTTOM HIEW 

BASING DIAGRAM 

J EDEC TDF 

THE 6BN6 IS A GATED BEAM DISCRIMINATOR TUBE USING THE MINIATURE CON—
STRUCTION. IT IS DESIGNED TO PERFORM THE COMBINED OPERATION OF DETECTOR 

AND AUDIO—VOLTAGE AMPLIFIER IN FM RECEIVERS WITH HEATER TRANSFORMER 

OR WITH 300 MA. SERIES STRING HEATER SUPPLY. 

GRID #1 TO ALL 
GRID #5 TO ALL 
GRID #1 TO GRID 

DIRECT INTERELECTRODE CAPACITANCES 
WI THO UT. E%TERN AL SHIELD 

#3 (MAX.) 

4.c 
3.3 

0.004 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MA%IMUM VALUES - SEE EIA STANDARD RS-2j9 

AVERAGE CHARACTERISTICS 6.3 VOLTS 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION 

CURRENT OPERATION 

MA%IMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RE~P.CT TO CATHODE 

TOTAL DC AND PEAK 

HEATER POSITIVE WITH RESPECT TG CATHODE 

OC 

TOTAL UC AND PEAK 

HEATER WARM—UP TIME (AP PR OX. J *

Pf 

pf 

pf 

300 MA 

6.3±0.6 
300**-30 MA. 

ZOO VOLTS 

ZOO VOLTS 

20Q voLrs 
LL SECONDS 

~HEATFR WARM-UP TIME IS DEFIN EO AS THE TIME RE OUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REALM 
PDX OF ITS RATED VOLTAGE AFTER APPLYING N TINES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF iNE TUBE NEATER IN SERIES WITH A RESISTANCE OF VALUE ) TIMES THE NOMINAL NEATER OPERATING 
R[SISTANC E. 

CONTINUED ON FOLLOWING PAGE 

TONG-SOl ELECTRIC INC., ELECTRON TUBE DIVISION, Bl00MFIELD, NEW JERSET, U.S.A., SEPTEMBER 1, 1961 PLATE r6250 



6BN6 

i  TUNG•SGL  ~ 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS ~ 
DESIGN MA%INUM VALUES - SEE EIA STANDARD RS-2j9 

PLATE SUPPLY VOLTAGE 330 VOLTS 

GRID VOLTAGE 110 VOLTS 

PEAK POSITIVE LIMITER—GRID VOLTAGE 60 VOLTS 

DC CATHODE CURRENT 13 MA. 

TYPICAL OPERATING CHARACTERISTICS 

LIMITER—DISCRIMINATOR StRVICE 

INPUT—SIGNAL CENTER FREQUENCY 10.7 10.7 4.5 MEGACYCLES 

FREQUENCY DEVIATION t75 *- J5 t2~ KCYCLES 

PLATE—SUPPLY VOLTAGE $S 28~ 270 VOLTS 

PLATE VOLTAGE 63 122 121 VOLTS 

ACCELERATOR VOLTAGE 55 LOO ZOO VOLTS 

CATHODE—BIAS RESISTOR 200-400 200-400 200-400 OHMS 

(VARIABLE) A 

PLATE LOAD RESISTOR 85000 330000 330000 OHMS 

PLATE LINEARITY RESISTOR 470 1500 1000 OHMS 
INTEGRATING CAPACITOR 0.002 0.001 0.001 µf 
COUPLING CAPACITOR 0.25 0.01 0.25 µf 
MINIMUM SIGNAL VOLTAGE FOR 

LIMITING ACTION, RMS 
B 1.25 1.25 1.27 voLT 

DC PLATE CURRENT 0.25 0.49 0.44 MA. 

ACCELERATOR CURRENT 4.1 9.8 10 Ma. 
INPUT SIGNAL LEVEL FOR 

AM REJECTION ADJUSTMENTp' 1.25 2.0 2.0 voLTs 
AM REJECTION AT Esiq= 2.OV., RMS 31 20 25 DECIBELS 

AM REJECTION AT Esi g= 3. OV., RMS 30 .29 _30 DECIBELS 

TOTAL HARMONIC DISTORTION 2.0 1.6 1.8 PERCENT 

PEAK AUDIO OUTPUT VOLTAGE 5.0 16.6 16.8 voLT= 

"THE CATHODE RESISTOR SHOULD BE ADJUSTED FOR MAXIMUM AM REJECTION IN THE OUTPUT OF LIMITER-
DISCRIMINATOR STAGE AT THE SPECIFIED SIGNAL LEVEL. AM REJECTION IS MEASURED WI TN AN 0.PR L' EO 
SIGNAL CONTAINING j0-PERCENT AMPLITUDE MODULATION AND j0-PERCENT FREQUENCY MODULATION. 

gAT SIGNAI LEVELS ABOVE SPECIFIED VA LU E r LIMITING IS WITHIN t2 DECIBELS. 

AO EQU ATE SHIELDING BETWEEN COMPONENTS OF THE LIMITER GRID AND THE pU AD RATURE GRID MUST BE USED 
TO INSURE PROPER PHASING OF THE VOLTAGE DEVELOPED ON THE OU AD RATU RE G0.1 D. 

STANDARD DE-EM PHAS EIS REQUIREMENTS FOR FM ARE INCLUDED. 

THE Q OF THE QUADRATU RE GRID CIRCUIT SHOULD BE HIGH ENOUGH TO DEV EIOP A MINIMUM OF 4y0 LTG /RM 51 
SIGNAL WITH 2 VOLTS IRMSI OF THE CENTER-FREpU EN CY SIGNAL APPLIED TO TXE LIMITER GRID. IT IS 
RECOMMENDED THAT THE COIL BE SHUNTED BY A MINIMUM OF 70 N~.f. THE CAPACITANCE MAY BE COMPOSED OF 
TUBE INPUT CAPACITANCE, STRAY CA PALI TANCE r AND DI GTRIBUTEO CAPACITANCE, AS WELL AS PHYSICAL 
CAPACITANCE. 

—► INDI CATES A CHANGE. 



6BN6 

6BN6 
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6BN8 

TUNG•SOL 

7" 
e -~ 

MAX. 
1 

DOUBLE-DIODE TRIODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

3' 
`8 

HEATER 

• 

MAX. 
5. 6.3t 10% VOLTS 0.6 AMP. 2 

8 AC OR DC 
MAX. 

ANY MOUNTING POSITION 

II I II 

GLASS BULB 
BOTTOM VIEW 
SMALL BUTTON 
q PIN BASE 

9ER 

THE '6BN8 IS A HIGH MU TRIODE DOUBLE DIODE IN THE 9 PIN MINIATURE CON-
STRUCTION. THE TUBE HAS SEPARATE CATHODE CONNECTIONS FOR EACH SECTION 
AND IS INTENDED FOR APPLICATIONS IN BOTH MONOCHROME AND COLOR TELEVISION 
RECEIVERS. THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH 
THAT HEATER VOLTAGE SURGES DURING THE WARM-UP,CYCLE ARE MINIMIZED PRO-
VIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 
N'1 TN NO EXTERNAL SMI ELD 

TRIODE SECTION 
GRID TO PLATE: (G TO P) 

INPUT: G TO (H +TK) 

OUTPUT: P TO (H +TK) 

DIODE SECTION 
#1 PLATE TO TRIODE GR ID (MAX.) 
N'2 PLATE TO TRIODE GRID (MAX.) 
#1 CATHODE TO ALL: iDK TO (H+TK+ZDK+TP+iDP+TG+ZDP) 
#2 CATHODE TO ALL: 2DK TO (H+TK+iDK+TP+iDP+ZDP+TG) 

#1 PLATE TO #2 PLATE (MAX.) 

#1 PLATE TO #1 CATHODE +'HEATER: iDP TO (SDK+ H) 

#2 PLATE TC #2 CATHODE + HEATER: ZDP TO (2DK+ H) 

#1 CATHODE TO #1 PLATE + HEATER: 10K TO (1DP+ H) 

#2 CATHODE TO #2 PLATE + HEATER: ZDK TO (ZDP+ H) 

#1 PLATE TO AL'L: 1DP TO (H+TK+iDK+ZDK+TP+ZDP+TG) 

#2 PLATE TO ALL: ZDP TO (H+TK+iDK+ZDK+TP+I OP+TG) 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

EACH SECTION 

HEATER VOLTAGE 

MAXIMUM HEATER—CATHODE VOLTAGE 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL OC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 
DC 
TOTAL DC AND PEAK 

HEATER WARM—UP TIME A

2.5 uuf 
3.6 uuf 

0.25 uuf 

0.060 uu. f 
0.10 µuf 

5.0 uu.f 
5.0 uuf 

0.070 ual,f 
1.9 AUJ.f 
1.9 uuf 
4.8 uuf 
4.8 uµf 
3.0 wr,f 
3.0 wcf 

-~ 6.3110% voLTs 

2OO VOLTS 

LOO VOLTS 
2OO VOLTS 

11 SECONDS 

A 
X EATER WARM—UP TIME IS OEFI XED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE NEATER TO REACH 
804 OF ITS RATED VOLTAGE AFTER APPLYING 4 TINES RATED NEATER VOL IAGE TO A CIRCUIT CONSISTING 
OF THE TUBE XE ATER IN SERIES WI TM A RESISTANCE OF VALUE 3,TINES THE NOMINAL NEATER OP ER aTING 
RESISTANCE. 

INDICATES A CHANGE. 

LOM 7I NU E0 ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC. EL ECTROX TUBE DIVISION BLOONFIEL D, XEw JERSEY, U.S.A. SEPTEMBER 1, 1959 PLATE M5608 



66N8 

TUN6•SOL 

CONTINUED EROM PRECEDING PAGE 

RaTINcs — coNTID. 
INTERPRETED ACCORDING TO DEG16X CENTER SYSTEM 

EACH SECTION 

TRIODE SECTION 

M AX~I MUM PLATE VOLTAGE 53O r VOLTS 

MAXIMUM POSITIVE DC GRID VOLTAGE O VOLTS 

MAXIMUM PLATE DISSIPATION 1..7 f- WATTS 

MAXIMUM GRID CIRCUIT RESISTANCE 1.O MEGOHM 

DIODE SECTION 

MAXIMUM PEAK PLATE CURRENT S (EACH PLATE) 54 AAA. 

MAXIMUM DC CURRENT S (EACH PLATE) 9 MA. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS Al AMPLIFIER 

TRIODE SECTION 

HEATER VOLTAGE ~► E). 3t lO~ 6. 3f ZOO VOLTS 

HEATER CURRENT O.6 O.b AMP. 

PLATE VOLTAGE LOO Z5O VOLTS 

GRID VOLTAGE —I —3 VOLTS 

PLATE RESISTANCE (APPROX.) 2I OOO ZS OOO OHMS 

TR ANSCONDUCTANCE 3 5OO 2 5OO u,MHOS 

AMPLIFICATION FACTOR 75 7O 
PLATE CURRENT 1.5 1.G MA. 

GRID VOLTAGE (APPROX.) FOR Ib = 10 µA —Z.5 —5.5 VOLTS 

DIODE SECTION 

AVERAGE CURRENT (EACH PLATE). AT 10 VOLTS OC 50 MA. 

V OLTA6E DROP (EACH SECTION~AT Ib=g MA DC 2.6 VOLTS 

 J 

i 



TENTATI V E DATA 6BQ5 

GLASS BULB 

TUNG•SOL 

PENTODE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.76 AMP. 

ANY MOUNTING POSITION 

BOTTOM VIEW 
9 PIN BASE 

9CV 

THE 6BQ5 IS AN OUTPUT PENTODE DESIGNED FOR APPLICATION IN MEDIUM POWER 
HI—FI AMPLIFIERS. A PAIR OF TUBES IN CLASS AB, PUSH—PULL CONVENTIONAL 
OPERATION YIELDS AN OUTPUT OF UP TO 17 WATTS AT 4~, DISTORTION (WITHOUT 
FEEDBACK). IN SINGLE—ENDED OPERATION A POWER OUTPUT OF 5.7 WATTS CAN BE 
OBTAINED. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID #1 TO AlL OTHER ELEMENTS 

PLATE TO ALL OTHER ELEMENTS 

PLATE TO GRID #1 (MAX.) 

GRID #1 TO HEATER (MAX.) 

10.8 
6.5 
0.5 
0.25 

µµf 
µµf 
µµf 

µµf 

RATINGS 
INT ER PRET EO ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE 6:3 voLrs 
MAXIMUM PLATE VOLTAGEA 300 voLTs 
MAXIMUM PLATE VOLTAGE WITHOUT PLATE CURRENT 550 voLTs 
MAXIMUM PLATE DISSIPATION A 12 WATTS 

MAXIMUM GRID #2 VOLTAGE A 3OO VOLTS 

MAXIMUM GRID #2 VOLTAGE WITHOUT CURRENT 550 voLTs 

MAXIMUM GRID #2 DISSIPATION 2 WATTS 

MAXIMUM GRID #2 PEAK DISSIPATION 4 wnrTs 
MAXIMUM NEGATIVE GRID #1 VOLTAGE 100 VOLTS 
MAXIMUM GRID CURRENT STARTING POINT 

MAXIMUM GRID #1 VOLTAGE WHEN GRID #i 

CURRENT IS 0.3 µAMP. —1.3 voLTs 
MA%IMUM GRID V!1 CIRCUIT RESISTANCE WITH 

AUTOMATIC BIAS 1 MEGOHM 

MAXIMUM GRID #1 CIRCUIT R ESISTANC~ WITH 

FIXED BIAS O.3 MEGOHM 

MAXIMUM CATHODE CURRENT 55 Ma. 

MAXIMUM VOLTAGE BETWEEN HEATER AND CATHODE 100 VOLTS 

CONTINUED ON FOLLOWING PAGE 

T UNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, RLOOMFIELD, NF.W JERSEY, U. S.A., MARCH 1, 1960 PLATE •5191 



6BQ5 TENTATIVE DATA 

ruNo•so~ 
CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A, ONE TUBE 

HEATER VOLTAGE 6.3 VOLTS 
HEATER CURRENT O.]6 AMP. 
PLATE VOLTAGE 250 VOLTS 
GRID #2 VOLTAGE 25O VOLTS 
GRID #1 BIAS -].3 VOLTS 
CATHODE RESISTOR 135 OHMS 
PLATE LOAD RESISTANCE 500 OHMS 

INPUT A.F. VOLTAGE(RMS) ~^ O 0.3 3,L1 4,3 L{,] ` VOLTS 
PLATE CURRENT 48 --- --- 49.5 u9.2 MA. 
GRID #2 CURRENT 5.5 10.8 11.6 MA. 
TRANSCONDUCTANCE 11300 --- --- ---- --- µMHOS 
PLATE RESISTANCE 38000 --- --- OHMS 
AMPLIFICATION FACTOR OF 

GRID #2 WITH RESPECT 

TO GRID #i 19 --- _-_ 

MAX. SIGNAL POWER OUTPUTS O 0.05 4.5 5.] 6.OD WATTS 
TOTAL HARMONIC DISTORTIONS --- --- 6.8 lO --- PERCENT 

SECOND HARMONICS --- --- 3.O Z.O --- PERCENT 
THIRD ~H ARMONICS --- 5.S 9.5 PERCENT 

PLATE VOLTAGE 25O VOLTS 
GRID #2 VOLTAGE 25O VOLTS 

GRID #i BIAS -].3 VOLTS 
CATHODE RESISTOR - 135 OHMS 
PLATE LOAD RESISTANCE 4500 OHMS 

INPUT A.F. VOLTAGE (RMS) / O O.3 3.5 4.4 4.8 ̀ VOLTS 

PLATE CURRENT 48 --- --- 50..6 50.5 MA. 
GRID #2 CURRENT 5.5 1O IZ MA. 

TRANSCONDUCTANCE 113OQ --- --- --- µMHOS 

PLATE RESISTANCE 38000 OHMS 

AMPLIFICATION FACTOR OF 

GRID #2 WITH RESPECT 

TO GRID #1 19 --- --- --- ---

MAX. SIGNAL POWER OUTPUTS O 0.05 4.5 5.] 6.Oo WATTS 

TOTAL HARMONIC DISTORTIONS --- --- ].5 lO --- PERCENT 

SECOND HARMONICS --- 5.] 5.O PERCENT 

THIRD HARMONICS 4.5 8 PERCENT 

PLATE VOLTAGE 2SO 

GRiD #2~VOLTAGE 25O 
GRID #1 BIAS -8.4 

CATHODE RESISTOR Z1O 
PLATE LOAD RESISTANCE ]OOO 

INPUT A.F. VOLTAGE (RMS) ~ O O.3 
PLATE CURRENT 36 ---

G~ID #2 CURRENT 4.1 

TRANSCONDUCTANCE IOOOO 
PLATE RESISTANCE 40000 

AMPLIFICATION FACTOR OF 

GRID #2 WITH RESPECT 

TO GRID #1 19 
MAX. SIGNAL POWER OUTPUTS O 0,05 

TOTAL HARMONIC DISTORTIONS --- ---

SECOND HARMONIC S --- ---

THIRD HARMONIC S ---

3.5 
36.8 
8.5 

VOLTS 

VOLTS 

VOLTS 

OHMS 

OHMS 

5.5 ~ voLrs 
36 MA. 

14.6 MA. 

--- µMHOS 

OHMS 

4.2 5.6o WATTS 

lO --- PERCENT 

Z.] --- PERCENT 

H.] --- PERCENT 



TENTATIVE DATA 6BQ5 

  TUMB•SOL  ~ 

CONTINU EO FROM PREL EOING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS - cont~d. 

CLASS A, ONE TUBE -.coNT'o. 

PLATE VOLTAGE 

GRID #2 VOLTAGE 

GR 10 #1 BIAS 

CATHODE RESISTOR 

PLATE LOAD RESISTANCE 

INPUT A.F. VOLTAGE(RMS.) 

PLATE CURRENT 

GRID #2 CURRENT 

TRANSCONDUCTANCE 

PLATE RESISTANCE 

AMPLIFICATION FACTOR OF 

GRID #2 WITH RESPECT TO 

GRID #1 

MAX. SIGNAL POWER OUTPUT 
B 

TOTAL HARMONIC DISTORTIONS

SECOND HARMONICS

THIRD HARMONICS

PLATE VOLTAGE 

GRID #2. VOLTAGE 

GRID #1 BIAS 

LOAD RESISTANCE, 

PLATE TO PLATE 

INPUT A.F. VOLTAGE (RMS) 

PLATE CURRENT 

GRID #2 CURRENT 

MAX. SIGNAL POWER OUTPUT 

TOTAL HARMONIC DISTORTION 

PLATE VOLTAGE 

GRID #2 VOLTAGE 
COMMON CATHODE RESISTOR 
LOAD RESISTANCE, 

PLATE TO PLATE 

INPUT A.F. VOLTAGE (RMS) 

PLATE CURRENT 

GRID #2 CURRENT 

MAX. SIGNAL POWER OUTPUT 

TOTAL HARMONIC DISTORTION 

250 
210 

-6.4 
160 
7000 

0 

36 
3.9 

10400 
40000 

0.3 

19 ---
0 0.05 

CLASS B, TWO TUBES 

250 
_250 

-11.6 

8000 

0 8 
2x10 
2x1.1 

0 

2x37.5 
2x7.5 

11 
3 

CLASS AB, TWO TUBES 

250 
250 
130 

8000 

r  0 8,
2x31 
2x3.5 

0 

2x37.5 
2x7.5 

11 
3 

C ONTINUEO ON FOLLOWING PAGE 

3.4 
36.6 
7.3 

4,3 
10 
1.8 
9.3 

300 
_300 

-14.7 

3.8~ 
36.5 
8.0 

4.7c 

8000 

~- 0 101
2x7.5 
2x0.8 

0 

300 
300 
130 

8000 

2x46 
2x11 
17 
4 

~ 0 10 
2x36 
2x4 
0 

2x46 
2X11 

17 
4 

VOLTS 

VOLTS 

VOLTS 

OHMS 

OHMS 

voLrs 
MA. 

MA. 

µMHOS 

OHMS 

OHMS 

WATTS 

PERCENT 

PERCENT 

PERCENT 

VOLTS 

VOLTS 

VOLTS 

VOLTS 

MA. 

MA. 

WATTS 

PERCENT 

VOLTS 

V OITS 

OHMS 

OHMS 

VOLTS 

MA. 

MA. 

WATTS 

P ERCENTb 

T UNG-SOL ELECTRIC INC.. ELECTRON TUBE OI VI GI ON, BLOOMFI ELO, NEW JERGET. U.S.A. MARCH 1. 1960 PLATE 
tl5792 



66Q5 TENTATIVE DATA 

TUNO•SOL 

CONTINUED FRO N~ PR ELEDiNG P0.GE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS - cont'd. 

CLASS A IN TRIODE CONNECTION 
(GRID W2 CONNECTED 

PLATE VOLTAGE 

TO PIATEI 

25O VOLTS 

CATHODE RESISTOR 270 OHMS 

PLATE LOAD RESISTANCE 3500 OHMS 

ZERO- SIGNAL PLATE CURRENT 3u MA. 

INPUT A.F. VOLTAGE (RMS) 6.7 VOLTS 

MAX. SIGNAL PLATE CURRENT 36 MA. 

MAX. SIGNAL POWER OUTPUT 1.95 WATTS 

TOTAL HARMONIC DISTORTION 9 PERCENTS 

. INPUT A.F. VOLTAGE AT A POWER OUTPUT Of 50 MWATTS (RMS) 1.O VOLT 

CLASS AB, TWO TUBES IN TRIODE CONNECTION 

IGRIO #2 CONNECTED 

PLATE VOLTAGE 

COMMON CATHODE RESISTOR 

LOAD RESISTANCE (PLATE TO PLATE) 

TO PLAT E51 

25O 
27O 

lOOOO 

'jOO 
27O 

I.O OOO 

VOLTS 

OHMS 

OHMS 

ZERO- SIGNAL PLATE CURRENT 2X20 `2X24 MA. 

INPUT A.F. VOLTAGE (RMS) H.3 LO VOLTS 

MAX. SIGNAL PLATE CURRENT 2X2]..7 2X26 MA. 

MAX. SIGNAL POWER OUTPUT j'.LI 5.2 WATTS 

T OTAI HARMONIC DISTORTION 2.5 2.5 PERCENTS 

INPUT A.F. VOLTAGE AT A POWER 

OUTPUT OF 50 MWATTS (RMS.) 0.95 0.9 VOLTS 

AWXEN THE NEATER AND POSITIVE VOLTAGES ARE OBTAINED FROM A STORAGE BATTERY BY MEANS OF A 

VIBRATOR, THE MAX. VALUES OF THE PLATE AND GRID W2 VOLTAGES ARE 250 VOLTS AND THAT OF THE 

PLATE DISSIPATION 9 WATTS. 

HM EASURED WITH FI%ED BIAS. 

CPOWER OUTPUT AT START OF POSITIVE GRID CURRENT. 

l 



TENTATIVE DATA 6BQ5 
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E{ = 6.3 Volts 
Eon 250 Volts 

E~1 BIAS =0 
~-•---

_2 

~` 4 

 
~—.--

0 
0 

~-~ 

-8 ~ 
q '7 

-10 - 

50 100 150 200 250 300 
PU1TE VOLTS 

I 1 I I I I I J I 
T UNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, RLOOMFIELD, NF.W JERSEY, U. S. A.,MA RCN 1, 1960 PLATE i5 T93 



6BQ5 TENTATIVE DATA 

200 
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6BQ5 
Et = 6.3 Volts 
EC 2 = 210 Volts 
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TENTATIVE DATA 6BQ5 
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68Q~ TENTATIVE DATA 
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TENTATIVE DATA 6BQ5 

6BQ5 I ~ I 
Eq = 6.3 Volts Ecigias =- 6.4 Volts 

Eb = 210 Volts RL =7000 Ohms 
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6BQ5 TENTA71 V E DATA 

6BQ5 
2X68Q5 (CLASS B) 
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TENTATIVE DATA 6BQ5 

6BQ5 
2X6BQ5 (CLASS AB) 

Ef = 6.3 Volts 
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6BQ5 TENTATIVE 'DATA 

6BQ5 
TRIODE CONNEC710N 

2X6BQ5 (CLASS AB PUSH- PULL) 
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Eb = 300 volts 
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C25806GT) 6BQ6GT 

TUN6•SOL 

BEAM PENTODE 

PLATE 
31v2 

F EB. 1 

1957 

T-9 

~1=~ 

Mqk 

uLASS DULB 

36 
MAx. 38. 

MAX. 

t 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 1.2 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
INTERMEDIATE SMELL 

7 PIN OCTAL 

6 AM 

THE 68Q6GT IS A BEAM PENTODE DESIGNED SPECIFICALLY FOR USE AS A 
HORIZONTAL DEFLECTION AMPLIFIER IN TELEVISION RECEIVERS USING MAGNETIC 
DEFLECTION. THE PLATE IS BROUGHT OUT TO A -TOP CAP FOR ISOLATION OF THE 
HIGH VOLTAGE AND CONVENIENCE IN CIRCUIT LAYOUT.'-ITS ELECTRICAL CHARACTER—
ISTICS ARE SUCH AS TO PROVIDE G000 PERFORMANCE WHERE THE SUPPLY VOLTAGES 
ARE LIMITED. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID /!1 TO PLATE: (G1 TO P) 

INPUT: G1 TO (H}N}G2}BP) 

OUTPUT: P TO (HTN+Gz+BP) 

RATINGS 
INiERPRE TED ACCORDING TO RMA STAND ARO M8-210 

HORIZONTAL DEFLECTION AMPLIFIER^

HEATER VOLTAGE 

MAXIMUM HEATER-CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE: 

T OTgL DC AND PEAK 
HEATER POSITIVE WITH RESPECT TO CATHODE: 

DC 
TOTAL DC AND PEAK 

MAXIMUM 

MAXIMUM 

MAXIMUM 

MAXIMUM 

MAXIMUM 

MAXIMUM 

MAXIMUM 

MAXIMUM 

MAXIMUM 

MAXIMUM 

MAxIMUM 

DC PLATE SUPPLY VOLTAGE (BOOST } POWER SUPPLY) 

PEAK POSITIVE PLATE VOLTAGE (ABSOLUTE MAXIMUM) 

PEAK NEGATIVE PLATE VOLTAGE 

PLATE DISSIPATIONS

PEAK NEGATIVE GRID #1 VOLTAGE 

DC GRID $2 VOLTAGE 

GRIQ #2 DISSIPATION 

AVERAGE CATHODE CURRENT 

PEAK CATHODE CURRENT 

GRID #1 CIRCUIT RESISTANCE 

BULB TEMPERATURE (AT HOTTEST POINT) 

100 
200 
550 

5 500 
1 250 

11 

300 
175 
2.5 
110 
400 
O.u7 
2200

0.6 
15 

7.5 

µµf 

µIt f 
µµf 

6.3 voLrs 

ZOO VOLTS 

VOLTS 
VOLTS 

V OI TS 

VOLTS 

VOLTS 

WATTS 

VOLTS 

VOLTS 

WATTS 

MA. 

MA. 

MEGOHM 

CENTIGRADE 

A FOP OPERATION IN A 5~5-IINE~ 30-FRAME STSTEM AS DESCRIBED IN "STANOAROS OF GOOD ENGINEERING 

PRACTICE FOR TELEVI5I ON BROADCASTING ST ATIONS~ FEDERAL COMMUNICATIONS COMMISSION". TXE DUTY 

CYCLE OF TXE VOLTAGE PULSE NOT TO EXCEED 15 PERCENT OF A SCANNING CT CL E. 

BIN STAGES OPER 0.TING MITN GRID-LEAN BIAS, AN ADEQUATE CATHODE BIAS RESISTOR OR OTHER SUITABLE 

MEANS IS RE OVIRED TO PROTECT THE TUBE IN TXE ABSENCE OF E%CITATION. 

CONTINUED ON FOLLOWING PAGE 

~--
F 

F 

F 

F 

F 

F 

~--

r 

F 

-yINDICATES A CN ANGE OR ADDITION. 
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66Q6GT (258Q6GT~ 

TUN6•SOL  1

C ONTINDED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFLER 

HEATER VOLTAGE 6.j VOL T~ 

HEATER CURRENT L.2 AMP. 

PENTODE CONNECTION:C

PLATE CURRENT 55 MA. 

GRID Y2 CURRENT 2,I MA. 

TRpNSCONDUCTANCE 5 5OO LLMMOS 

PLATE RESISTANCE 2O OOO OHMS ~ 

2 ERO—DIAS:D

PLATE CURRENT 225 MA. ~ 

GRID M2 CURRENT 25• MA. w 

CUT—OFF:E

GRID Ai VOl 7A GE (APPRO%.) -uC) VOLTS 

TRIOOE AMPL IFLCATION FACTOR F

CNITn EN - 250 vOL TS, FCy = 15o vOliS ANO EC3 = -x1.5 YOLT S. 

DNI TM E N = 60 vOI TS ANO ECy = 350 vOl TS. 

Ef OR IN = 1 MA, RI TM EN = 150 VOLTS AND ECG = 150 VOLTS 

FNI TN Ex = EEy = 150 vOL TS AMD EC1 = -2P.5 VOI TS. 

~INDICATFS A CXAN GE OR ADDITION. 

u.3 

i 1 

•--

PLATE 

3383 

FEBRUARY I , 195) TUN G~BOL EI FC TRIO INC. ELECTRON TUBE 01 VISION NENAR N. NEN JERSEY, U. S. A, 

f EB. 1 
3953 



(25aQscT)6BQ6GT 

A 

►LATE 
233f 
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68Q6GT 
PENTODE CONNECTION 

Ef = 6.3 Volts 
EcZ = 100 Volts DC 

  Ib 

— IcZ 

 Eci - 
0 

—1~ 

20 

50 100 150 200 250 300 350 

PLATE VOLTS 

~,~ 250 
w 

W a s <_
J _J 200. 

N 
U 

~ 150 
0 

0 
.-. 100 

a 

J 
d 50 

6BQ6GT 
PENTODE CONNECTION 

Ef = 6.3 Volts 
EcZ = 150 Volts DC 

50 

Ib 

— IC2 
c1 

-10 

-15 

-20 

-25 

0 

100 150 200 250 300 
PLATE VOLTS 
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TENTATIVE DATA 6BQ6GT8 

3' 
II6 

MAX. 

T-9 

~°~°°I 
32 
MAX 

35. 
6 

MAX. 

3 9• 
MAx. 

Glass au~s 
SKIRTED 

MINIATURE CAP 

  TUNG•SOL  

PENTODE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 1.2 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEM 
INTERMEDIATE SHELL 

OR 
SHORT INTERMEDIATE SHILL 

7 PIN OCTAL 

6AM 

THE 66Q6GTB IS A BEAM POWER AMPLIFIER DESIGNED FOR USE AS A HORIZONTAL 
DEFLECTION AMPLIFIER IN TELEVISION RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES — APPRox. 

GRID TO PLATE O.6 uuf 
INPUT 15 uu.f 
OUTPUT ] µ[Lf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER VALUES 

I UNL ESG OTHERWISE SP ECI FIEDI 

HORIZONTAL DEFLECTION AMPLIFIER A

HEATER VOLTAGE Fj,3 VOLTS 

MAXIMUM HEATER- CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 

OTOTAL DC AND PEAK ZOO VOLTS 

MAXIMUM DC PLATE SUPPLY VOLTAGE 
(800ST + DC POWER SUPPLY) 6OO VOLTS 

MAXIMUM PEAK POSITIVE PLATE VOLTAGE (ABSOLUTE MAX.) C OOO VOLTS 

MAXIMUM PEAK NEGATIVE PLATE VOLTAGE Z 25O VOLTS 

MAXIMUM PLATE DISSIPATION O 11 WATTS 

MAXIMUM PEAK NEGATIVE GRID #1 VOLTAGE 3OO VOLTS 

MAXIMUM .DC GRID #2 VOLTAGE ZOO VOLTS 

MAXIMUM GRID #2 DISSIPATION 2.5 WATTS 

MAXIMUM AVERAGE CATHODE CURRENT 11O MA. 

MAXIMUM PEAK CATHODE CURRENT LIOO MA. 

MAXIMUM GRID #1 CIRCUIT RESISTANCE ~ O.47 MEGOHM 

MAXIMUM BULB TEMPERATURE (AT HOTTEST POINT) 2ZO OC 

A FOR OPERATION IN A 525-LINE. j0-FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF G000 ENGINEERING 
PRACTICE FOR TELEVISION BRO AOC ASTIXG STATIONS/ FEDERAL COMMUNICATIONS COMMISSION". TXE OUTT 
CYCLE OF THE VOLTAGE PULSE NOT TO E%GEED 15% OF A SCANNING CYCLE. 

B 
IN STAGES OPERATING WI TX GRID LEAN BIAS, AN ADEQUATE CATHDOE BIAS RESISTOR OR OTHER SUITABLE 
MEANS IS REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF E%CITATION. 

CONTINUED ON FOLIOWI XG PAGE 

TUXu-SOl ELECTRIC INC. ELECTRON YUBE OIVI SION BL OOMFI EL D, NEW JERSEY, O.S.A. MARCH 1~ 195B PLATE M5202 



6BQ6GT8 TENTATIVE DATA 

TUNo•so~ 
L OXTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 6.j VOLTS 

HEATER CURRENT I•P AMP. 

PENTODE OPERATION; 

PLATE CURRENT 5~ MA. 

GRID #2 CURRENT Q,1 MA. 

TRANSCONDUC TA NCE S 9OO LLMHOS 

PLATE RESISTANCE I4 5OG OHMS 

ZERO BIAS:D 

PLATE CURRENT ZE)O MA. 

GRID #2 CURRENT 26 MA. 

CUTOFF:E 

GRID #1 VOLTAGE (APPROX.J -L13 VOLTS 

TRIODE AMPLIFICATION FACTORF 4•~j 

SIAIZLAR TYPE REPER ENC 6: Except for he¢ter characteristics, the BBQ6GTB is identical to 

the 17BQ6CTB. 

THE ELECTRICAL DATA AND PIN COXNE LTIOX FOR TYPE 6B p6 GTB ARE IDENTICAL WITH TNO SE OF TYPES bN 06 GA 
AND 6cub. 

CWI Tx Eb = 25D v, Ec2 = 150 v, ANO Ecl = -22. 5v. 

DWI TN E R = 60 V. AND EC2 = 150 V. (INSTANTANEOUS VALUE51 

EfOR I b = 1 MA. wliM E b = 250 V. AXD E c2 = 150 V. 

F wI TN E b — E c2 — 150 V. AND Ecl =-22. 5V. 



TENTATIVE DATA 6BC~6GT6 

66Q6GTB 
Ef = 6.3 Volts 

EC2 = 100 Volts 

y 200 
W 
d' 
W 
a 
Z a 

~ 150 

U 

~ 100 

0 
~ 50 

100 

-10 

-15~ 

25 

200 
PLATE VOLTS 

300 400 

l 

400 

y 
W 
2' 
W 
d 
Z 
Q 

~ 300 

z 

N 
V 

~ 200 
D 

s 

z 
O 

a 100 

F
Q
-

J 

6BQ6GTB 
Ef = 6.3 Volts 
EC2 = 150 Volts 

1 

~r 

F 
C~ 
T ~~ 
. o 

100 200 

-10 

300 
PLATE YOLTS 

400 

-20' 

-25 
—30 

500 

—35 
-40 

600 

I I I I I I I I f l l l [ I l l l l l
T UNG-SOL ELECTRIC IXC. ELECTRON TUBE DIVISION BL OOMFI ELD. NEW JER SEY~ U.S.A. MARCN 1, 1958 PLATE t52Oj 





6BQ7 

TUNG•SGL 

DOUBLE TRIODE 

b11 MATURE TYPE 

FOR USE AS 

VHF VOLTAGE AMPLIFIER 

COATED UNIPOTENTIAL CATHODE ZGV X X VIK 

ANY MOUNTING POSITION 

GLASS BULB 

MINIATURE BUTTON 

9 PIN BASE E9-1 

OUTLINE DRAWING 

JEDEC 6-~ 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 9AJ 

THE 6BQ7 COMBINES TWO INDEPENDENT MEDIUM-MU YNDIRECTLY HEATED CATHODE TYPE TRI-

ODES IN THE 9 PIN MINIATURE CONSTRUCTION. LOW INTERELECTRODE CAPACITANCES, HIGH 

TRANSCONDU CTANCE AND SHIELDING BETWEEN THE TWO SECTIONS ADAPT IT FOR USE IN THE 

GROUNDED-CATHODE INPUT/GROUNDED-GRID OUTPUT OR CAS CODE CIRCUIT PROVIDING LOW 

TUBE NOISE AND GOOD STABILITY AS A VHF VOLTAGE AMPLIFIER. 

-► DIRECT INTERELECTRODE CAPACITANCES A

#1 TRIODE #2 TRIODE 

GRID TO PLATE: (G TO P) 1.15 1.15 pF 

PLATE TO CATHODE: (P TO K) MAX. 0.15 0.15 pf 

HEATER TO CATHODE: (H TO K) 2.20 2.30 pf 
#1 TRIODE INPUT: G TO (H+K+I.S.) 2.85 pf 
#2 TfL1ODE INPUT: K TO (H+G+I.S.) B 4.95 pf 
#1 TRIODE OUTPUT: P TO (H + K + I.S.) 1 .35 pf 

#2 TRIODE OUTPUT: P TO (H + G + I.S.) B 2.27 pf 

#1 TRIODE PLATE TO#2 TRIODE PLATE: 
(1 P TO 2P) MAX. 0.010 pf 

#2 TRIODE PLATE TO #1 TRIODE PLATE &GRID: 

(2P TO 1 P + 1 G) MAX. 0.024 pf 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-439 

AVERAGE CHARACTERISTICS 6.3 VOLTS 400 MA. 

HEATER SUPPLY LIMITS: 
VOLTAGE OPERATION 6.3 * 0.6 VOLTS 

MAXIMUM HEATER-CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE C 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 200 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TONG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION. Rl00MFIELD, NEW JERSEY, U. S. A.. J4NU ARY 1, 196j PLAiE W6641 



68Q7 

TUNG•SOL 
CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN CENTER VALUES -SEE EIA STANDARD RS-239 

PLATE VOLTAGEC 250 VOLTS 

PLATE DISSIPATION 2 WATTS 
CATHODE CURRENT 20 Mq, 

GRID CIRCUIT RESISTANCE * 0.5 MEGOHM 

TYPICAL OPERATING CHARACTERISTICS 

CLASS Al AMPLIFIER- EACH UNIT 

PLATE VOLTAGE 150 VOLTS 

CATHODE BIAS RESISTOR 220 OHMS 

PLATE CURRENT 9 MA. 

AMPLI FiCATION FACTOR 35 

TRANSCONDUCTANCE 6000 pMHOS 

PLATE RESISTANCE 5800 OHMS 
GRID VOLTAGE (APPROX.) 

FOR Ib = 10 µ4 —10 VOLTS 

A 

EXTERNAL SHIELD 315 CONNTECTED TO CATHODE 

B 
READ AS GROUNDED GRID AMPLIFIER. 

C 

THIS RATING MAY BE AS HIGH AS 300 VOLTS UNDER CUTOFF CONDITIONS, IN GROUNDED-GRID CIRCUIT WITH 

DIRECT COUPLED DRIVE. 

INDICATES AN ADDITION 

~ INDICATES A CHANGE. 



TENTATIVE DATA 68 Q7A 

~' 
-e-
MAX 

II I II 

f 
15" 

1 16 
MAX. 

3" 
2 16 

MAX. 

GLASS BULB 

TUN6•SOL 

DOUBLE TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.4 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTGM VIEW 
MINIATURE BUTTON 

9 PIN NOVAL 

9AJ 

THE 66Q7A IS A MEDIUM-MU DOUBLE TRIODE USING THE 9 PIN MINIATURE 
CONSTRUCTION. IT IS INTENDED FOR USE AS THE FIRST RF AMPLIFIER TUBE IN 
TUNERS OF VHF TELEVISION RECEIVERS OR AS A LOW NOISE IF PRE-AMPLIFIER 
TUBE 1N UHF TELEVISION RECEIVERS EMPLOYING A CRYSTAL MIXER. HIGH 
TRANSCONDUCTANCE, LOW INPUT CAPACITANCE, LOW INPUT LOADING AND LOW PLATE 
TO CATHODE CAPACITANCE MAKES IT ESPECIALLY USEFUL IN THE DIRECT-COUPLED 
RF STAGE OF TELEVISION RECEIVERS UTILIZING A DRIVEN RF-GROUNDED-GRID 
AMPLIFIER OR .THE CASCODE TYPE OF CIRCUIT. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH E%TERNAL SHIELD •j15 

GRID TO PLATE 
INPUT 

INPUT (GROUNDED GRID) 

OUTPUT 

OUTPUT (GROUNDED GRID) 

PLATE TO CATHODE (MAX.) 

HEATER TO CATHODE 

PLATE OF UNIT #1 TO PLATE OF UNIT 

PLATE OF UNIT #2 TO PLATE 
AND GRID OF UNIT #1 (MAX.) 

#2 (MAX.) 

UNIT !1 URIT !2 

1.15 1.15 µµf 
2.85 ---- µµf 
---- 4.95 µµf 
1.35 ---- µµf 
---- 2.27 µµf 
0.15 0.15 µµf 
2.65 2.70 µµf 

0.010 µµf 

0.024 µµf 

RATINGS 
INTERPRETED ACCORDING TO RMA STANDARD NB-210 

CLASS Al AMPLIFIER — EACH TRIODE UNIT 
DESIGN 

CENTER VALUES 

HEATER VOLTAGE E).j VOLTS 

MAXIMUM HEATER CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 20~A VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 200 VOLTS 

MAXIMUM PLATE VOLTAGE 250" VOLTS 

MAXIMUM PLATE DISSIPATION 2 WATTS 

MAXIMUM CATHODE CURRENT 2O MA. 

MAXIMUM GRID CIRCUIT RESISTANCE O.5 MEGOHM 

A UNDER CUT-OFF CONDITIONS. IN RF-GROUNDED-GRID CIRCUITS WITH DIRECT-COUPLED DRIYE, IT IS 
PERMISSIBLE FOR THiS VOLTAGE TO BE AS HIGH AS j00 VOLTS. 

CONTINUED ON FOLLbWING PAGE 

 J 
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68Q7A T E N TA T I V E DATA 

~  TUM~•so~ 
C ONTINUEO FRON PR ECEDIMG PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER - EACH UNIT 

DESIGN 
CENTER VALUES 

HEATER VOLTAGE (.3 VOLTS 
HEATER CURRENT 0.4 AMP. 

PLATE VOLTAGE ISO VOLTS 

CATHODE BIAS RESISTOR '22O OHMS 

AMPLIFICATION FACTOR 39 
PLATE RESISTANCE 6 100 OHMS 

TRANSCONDUCTANCE 6 400 (LMHOS 

PLATE CURRENT 9 MA. 

GRID VOLTS (APPROX.) FOR I b 10 }LAMP. —10 VOLTS 

PUSH~ULL RF GROUNDED GRID CIRCUIT - EACH UNIT 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT 0.4 AMP. 

PLATE VOLTAGE 150 VOLTS 

GRID VOLTAGE (OBTAINED FROM CATHODE RESISTOR) —2 VOLTS 

CATHODE RESISTOR (COMMON TO BOTH UNITS) ZOD OHMS 

PLATE CURRENT j0 MA. 

RF GROUNDED GRID CIRCUIT WITH DIRECT-COUPLED DRIVE 
UNIT fl (DRIVER TU BE1 IS OIAECTLT COUPLED TO UNI7 f2 (DRIVEN 
RF-GROUNDED-GR LO AMPLIFIER TUBE) AS SNOMM IM ALCOMP AMYING CIRCUIT. 

UNIT /1 UNIT /2 
HEATER VOLTAGE (.3 (.3 VOLTS 

HEATER CURRENT 0.4 0.4 AMP. 

PEAK HEATER CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 1 '2 jF0 VOLTS 

PLATE SUPPLY VOLTAGE ZSO ZSO VOLTS 

PLATE VOLTAGE 135 11.5 VOLTS 

GRID VOLTAGE -"Z --- VOLTS 

GRID RESISTOR --- D. jF MEGOHM 

PLATE CURRENT LO ZO MA. 
GRID CURRENT O ~ MA. 

GRID VOLTAGE (APPRO%.) FOR I b = 10 ILAMP. —14 --- VOLTS 

~IMDICaTES A CN ANG E. 

 f 

PLATE f35w5 JANUARY 1~ 1954 TUM G-SOl EI ELTRIC INC. ELECTRON TUBE DIVISION NE WARN. MEM JERSEY. U.S.A. 



6 B Q7A 

CI 

INPUT 

TYPE 
68Q7A 

AGC 

C1: 33 uuf, 400 VOLTS 

C2: 1000 uut, 400 VOLTS 

c9: l000 uut, woo voLrs 
C4; 1000 uuf, 400 VOLTS 

C5: 0.5 to 1.5 uuf, 400 VOLTS 

C6: 1000 uuf, 400 VOI TS 

C7: 2 uuf, 400 VOLTS 

ca: 33 uuf, 400 VOI TS 
L9: 1000 uuf, 400 VOLTS 

TUN6•SOL  ~ 
c8

OUTPUT 

6.3 
VOLTS 

L1, L2: BI FIL AR LHONES, EACH 10 

TURNS X0. 1B ENAMEL WIRE 

1/4" COIL FORM 

L3: TUNED CIRCUIT ELEMENT OF 

TUNER. VALUE DEPENDS ON DIS—

TRIBUTED CIRCUIT CAp ACITANCE S, 

TO DETERMINE TAP POINT, TAP 

DOWN TO 80 TO 904 OF TOTAL 

NUMBER OF TURNS 

C9

Rµ

0 
+250 
YOLTS 

R1: 10000 OMM S, 0.5 WATT 

R2: 100 OHMS, O.g WATT 

q3: 500000 onws, 0.5 wnrT 
R4: 100 OHMS, 0.5 WATT 

T1: TUNED CIRCUIT ELEMENT 
OF TUNER. VALUE OE—
PENOS ON DISTRIBUTED 
CIRCUIT CAPACITANCES. 

DRIVEN RF—GROUNDED GRID AMPLIFIER CIRCUIT WITH DIRECT COUPLED DRIVE 

cl C2 C9 C4 t5: 

1000 

c6 c1: 

uuf, 400 VOLTS 

100 uuf, 400 VOLTS 

C8: 1000 uuf, 400 VOLTS 

L1 L4: TVNED CIRCUIT ELEMENTS 

OF TUNER. VALVES DEPEND 

ox DISTRIBUTED clRculr 

CAPACITANCES. 

L2 L3: BIFII AR CHOKES, 

EACH 10 TURNS OF 

N0. 18 ENAMEL WIRE, 

1!4" COIL FORM. 

R1 R2: 100 OHMS, 0.5 WATT 

PUSH—PULL RF GROUNDED—GRID CIRCUIT 
 J 

TUNG—SOl ELECTRIC INC. EI ECTROM TUBE OIVI SION NEWARN r NEw JERSEY, U.S.A. JAXVARY 1, 1954 PLATE ►3846 



68Q7A 
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68Q7A 
EACH UNIT 

Ef - 6.3 Volts 
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6BQ7A 

■■■■■■■■■■■ 66Q7A ■ ■ 
■■■■ ~■■ Eq = 6.3 Volts ■■■ 
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6BR8A 

TUNG•SOL  
TRIODE PENTODE 

MINIATURE TYPE 

875" 
'~ MAX 

COATED UNIPOTENTIAL CATHODE 

1.938" 
MAX 

2.188" 
MAX 

I I I I I 

G LASS BULB 

MINIATURE BUTTON 
9 PIN BASE E9-1 

OUTLINE DRAWING 
JEDEC 6-Z 

FOR USE IN 

FM AND TELEVISION RECEIVERS 

ANY MOUNTING POSITION 

OX 
©O. 

© ~Iw`=~ 0 
© " " OIS,K, 

O OG, 
BOTTOM VIEW 

BASING DIAGRAM 

JtDEC 9FA 

L 

G3 

THE 6BR8A IS ATRIODE-PENTODE IN THE 9 PIN MINIATURE CONSTRUCTION. THE TUBE MAY BE 
USED AS A LOCAL OSCILLATOR PENTODE MIXER FOR FM OR- TELEVISION RECEIVERS OR IN THE 
MANY COMBINED FUNCTIONS IN SUCH RECEIVERS. THERMAL CHARACTERISTICS OF THE HEATER 
ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE 
PJ~INIMIZED RROVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMJLARL`! CCNTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 

WITH A
SHIELD 

WITHOUT 
SHIELD 

PENTODE GRID 1 TO PENTODE PLATE (Pgl TO Pp) MAX. 0.010 0.020 p{
PENTODE INPUT: Pgl TO (H+Pg2+Pk,g3,i. s.) 4.6 4.6 pf 
PENTODE OUTPUT: Pp TO (H+Pg2+Pk,g3,i.s.) 3.2 2.4 p{
PENTODE CATHODE TO HEATER: H TO (Pk,g3,i.s.) 2.48 2.4 pf 
TRIODE GRID TO TRIODE PLATE: (Tg TO Tp) 1.8 1.8 pf 
TRIODE INPUT: Tg TO (Tk+H+Pk,g3,i.s.) 2.8 2.8 pf 
TRIODE OUTPUT: Tp TO (Tk+H+Pk,g3,i. s.) 2.0 1.5 pf 
TRIODE CATHODE TO HEATER (Tk TO H) 2.48 2.4 pf 
PENTODE GRID TO TRIODE PLATE (Pg TO Tp) (MAX.) 0.20 0:20 p{
PENTODE PLATE TO TRIODE PLATE (Pp TO Tp) (MAX) .02 0.10 pf 

A 
EXTERNAL SHIELD 315 CONNECTED TO PIN 4. 

B 
EXTERNAL SHIELD 315 CONNECTED TO PIN b. 

~ INDICATES AN ADDITION. 

INDICATES A CHANGE. 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI ELD, NEW JERSEY, U. S. A• ~ AUGUST 1, 1962 PLATE #55j2 
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6BR8A 

TUNG•SOL 
CONTINUED FROM PRECEDING PAGE 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 450 MA. 

HEATER WARM-UP TIME C 

HEATER SUPPLY LIMITS: 
VOLTAGE OPERATION (HEATER IN PARALLEL) 
CURRENT OPERATION (HEATER IN SERIES) 

MAXIMUM HEATER CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 

TOTAL DC AND PEAK 

MAXIMUM RATINGS 

DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

11 SECONDS 

6.310.6 VOLTS 

45025 MA. 

200 VOLT S 

100 VOLTS 

200 VOLTS 

PENTODE PLATE VOLTAGE 330 VOLTS 

TRIODE PLATE VOLTAGE 330 VOLTS 

GRID 2 SUPPLY VOLTAGE 330 VOLTS 

GRID 2 VOLTAGE SEE JS-C4-2 

PENTODE PLATE DISSIPATION 3.0 WATTS 
GRID 2 DISSIPATION 0.55 WATT 
POSITIVE DC GRID 1 VOLTAGE D VOLTS 

POSITIVE DC TRIODE GRID VOLTAGE 0 VOLTS 
TRIODE PLATE DISSIPATION 2.5 WATTS 

TYPICAL OPERATING CHARACTERISTICS 

CLASS Al AMPLIFIER 

TRIODE PENTODE 

PLATE VOLTAGE 125 125 VOLTS 
GRID 2 VOLTAGE ---- 110 VOLTS 
GRID 1 VOLTAGE -1 .0 -1 .0 VOLTS 
TRAN SCONDUCTANCE 7500 5000 µMHOS 
PLATE CURRENT 13.5 9.5 MA. 
GRID 2 CURRENT ---- 3.5 MA. 
PLATE RESISTANCE (APPROX.) ---- 0.2 MEGOHM 
AMPLIFICATION FACTOR 40 ----
GRID 1 VOLTAGE (APPROX.) FOR 16=20 µA -9 -9 VOLTS 
ZERO BIAS TRANSGONDUCTANCE 

(WITH E6=100 V: Ec2=70V) ---- 6000 µMHOS 

C 
HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO 
REACH 80% OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT 
CONSISTING OF THE TUBE HEATER IN~SE RTES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER 
OPERATING RESISTANCE. 

CONTINUED ON FOLLOWING PAGE 



68Sa3 

TUNO•SOL 

TWIN TRIODE 

GLASS BULB 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.4 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM YIEW 
SMALL- BUTTON NOVAL 

9 PIN BASE 
9AJ 

THE 6BS8 IS A 9-PIN MINIATURE TWIN TRIODE DESIGNED FOR USE AS A LOW-
NOISE VHF AMPLIFIER IN CASCODE OPERATION. THIS TYPE HAS HIGH GAIN AND 
H16H CASCODE TRANSCONDUCTANCE. IT IS DESIGNED FOR OPERATION WITH SECTION 
2 (PINS 1, 2, AND 3) AS INPUT SECTION OF THE CASCODE CIRCUIT. 

DIRECT INTERELECTRODE CAPACITANCES 
WI TN EXTERNAL GNI ELD Nj15 

UNIT 1 UMIT 2 
GRID TO PLATE 1.15 1.15 µµf 

PLATE TO CATHODE (MAX.) 0.15 0.15 µµf 

HEATER TO CATHODE 2.60 2,6 µµf 

INPUT 2.60 µµf 
OUTPUT 1.2 µµf 

PLATE OF UNIT 1 TO PLATE OF UNIT 2 (MAX.) 0.010 µµf 

PLATE OF UNIT 2 TO PLATE AND GRID OF UNIT i (MAX.) 0.024 uuf 
GROUNDED GRID OPERATION: 

INPUT 5.0 µµf 
OUTPUT 2.2 µµf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

CLASS Al AMPLIFIER -EACH UNIT 

HEATER VOLTAGE 6.3 VOLTS 

MAXIMUM DC PLATE VOLTAGE 15O VOLTS 

MAXIMUM DC CATHODE CURRENT 2O MA. 

MAXIMUM PLATE DISSIPATION 2.O WATTS 

MAXIMUM PEAK HEATER- CA THOOE VOLTAGE: 
HEATER POSITIVE WITH RESPECT TO CATHODE 200 VOLTS 
HEATER NEGATIVE WITH RESPECT TO CATHODE `LOO VOLTS 

MAXIMUM CIRCUIT VALUE: (EACH UNIT] 
GRID CIRCUIT RESISTANCE O.5 MEGOHM 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT O.4 AMPERE 

PLATE VOLTAGE 15O VOLTS 

CATHODE BIAS RESISTOR 220 OHMS 

AMPLIFICATION FACTOR 36 
PLATE RESISTANCE 5000 OHMS 

PLATE CURRENT lO MA. 

GR I D VOLTAGE (APPROX. ) FOR I h = lO µA -~ (SEC. 2 ONLY) VOLTS 

TRANSC ONDUCTANCE v 7200 µMHOS 

CONTINUED ON FOIL OWI NG PAGE 

 J 

TONG-SOL ELECTRIC INC. ELECTRON TUBE DI VISION BLOONFIELD r NEW JER SEY r U.S.A. FEBRUARY 1, 1956 PLATE #4580 



68S8 

r  TUNG•sOt  

CONTINUED FROM PRELEDI NG PAGE 

TYPICAL CASCODE CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT O.4 AMPERE 

PLATE SUPPLY VOLTAGE ZSO VOLTS 

GRID VOLTAGE -I VOLTS 

PLATE CURRENT Z6 MA. 

GRID VOLTAGE (APPROX.) FOR Gm = 50 uMHnS —( VOLTS 

TRANSCONDUCTANCE LO OOO !/.MHOS 

-~ INOI LATES A CHANGE. 



(i2sTs) 6BT6 

TONG-SOL 

DOUBLE-DIODE TRIODE 

MINIATURE TYPE 

►LATE 
2jo2 

JA[. 1 
190 

23. 
e 

MAx 

2~ 
M

I
AX. 

GLASS BULB 

UNIPOTENTIAL CATHODE 

HEATER 

6.3 voLTs 30o MA. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM YIEM 
MINIATURE BUTTON 

7 PIN BASE 

1RT 

THE 6BT6 IS A COMBINED HIGH-MU TRIODE VOLTAGE AMPLIFIER AND DOUBLE 
DIODE DETECTOR USING THE 7 PIN MINIATURE CONSTRUCTION. IT IS INTENDED TO 
PROVIDE ADEQUATE OUTPUT VOLTAGE TO DRIVE MOST BEAM POWER TUBES TO 
FULL POWER OUTPUT. THE HIGH PERVEANCE DIODES GIVE GOOU RECTIFICATION 
EFFICIENCY AT LOW SIGNAL LEVELS AND THE LOW DIODE TO TRIODE GRID CAPACI-
TANCE REDUCES TROUBLE FROM AUDIO COUPLING BETWEEN THE TWO SECTIONS. 

DIRECT INTERELECTROOE CAPACITANCES 

Y ITNA YITMDYT 
SHIELD E~IELD 

DIODE !1 TO CATHODE: (SP TO K) L 1 µµf 
DIODE i2 TO CATHODE: (2P TO K) 1 1 Illif 

DIODE N1 TO GRID: (iP TO G) 0.01 0.013 Illlf 

ANITH RKA SHIELD [)16 CO RIEC TED TO [ATM ODE 

RATINGS 
I IITERRRE TED ACC ORDIRG TO RRA STANDARD MB-210 

HEATER VOLTAGE 5.3 VOLTS 

MAXIMUM HEATER-CATHODE VOLTAGE 9O VOI TS 

MAXIMUM PLATE VOI TALE 300 VOI TS 

MAXIMUM POSITIVE DC GRID VOLTAGE O VOI TS 

AVERAGE DIODE CURRENT EACH PLATE WITH 
10 VOLTS DC APPLIED 4 MA. 

MAXIMUM DIODE CURRENT EACH PLATE FOR 
CONTINUOUS OPERATION 1 MA. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID VOLTAGE 

PLATE CURRENT 

PLATE RESISTANCE 

TRA NSCOND UCTA NCE 

AMPLIFICATION FACTOR 

6.3 6.3 voLrs 
3OO 300 MA. 

ZOO 25O VOITS~ 

-1 -3 VOLTS 

0.6 1 wA. 
54 000 58 000 OHMS 

1 300 1 200 IwHOS 
7O 7O 

COPV RIO NT lff0 fr TUNO•fOL LAM/ WORKf INC. !L[CLRONIC TUf[ DIVIfION N[WARK. N[W JlRflV. U. S. A. 



6BT6 Ci2srs) 

- T 
6BT6 

TRIODE UNIT 

Et = 6.3 Volts 
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6BT6 
E ACM DIODE UNIT 
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TENTATIVE DATA 6BU5 

-I 6 -
MAX. 

T=12 
a 
tl

~~~ 
I~ 
Mqx 

GLASS BULB 
SMALL CAP 
WI TN GROOVE 

  TUNc•so~  

PENTODE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.15 AMP. 

48~` AC OR DC 
MAX. 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MEDIUM-SHELL 
g PIN OCTAL 

THE 6BU5 IS A HIGH VOLTAGE BEAM PENTODE DESIGNED PRIMARILY FOR USE AS A 
SHUNT VOLTAGE REGULATOR IN THE HIGH VOLTAGE POWER SUPPLY OF COLOR 
TELEVISION RECEIVERS• IT HAS LOW CURRENT REQUIREMENTS AND EXHIBITS A 
SHARP CUT—OFF CHARACTERISTIC• 

DIRECT INTERELECTRODE CAPACITANCES — APPRox. 
WITN NO EXTERNAL SXI ELD 

GRID #i TO PLATE 0.024 waf 
INPUT 3.Q uuf 
OUTPUT 0.9 I4if 

RATINGS 
I MTERPRETEO ~CLORDING TO DESIGN CENTER SYSTEM 

TV HIGH VOLTAGE REGULATOR SERVICE 
HEATER VOLTAGE (.3 VOLTS 

MAXIMUM HEATER- CATHODE VOLTAGE: 
HE ADCE R. POSITIVE WITH RESPECT TO CATHODE 

100 VOLTS 
TOTAL OC AND PEAK ZOO VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
TOTAL DC AND PEAK 'ZOO VOLTS 

MAXIMUM PLATE VOLTAGE 20 OOO VOLTS 

MAXIMUM GRID #2 VOLTAGE lOO VOLTS 

MAXIMUM POSITIVE DC GRID #i VOLTAGE O VOLTS 

MAXIMUM NEGATIVE DC GRID #1 VOLTAGE 50 VOLTS 

MAXIMUM PLATE DISSIPATION 20 WATTS 

MAXIMUM GRID #2 DISSIPATION 0.1 WATT 

MAXIMUM CATHODE CURRENT 2.5 MA. 

MAXIMUM GRID #1 CIRCUIT RESISTANCE SEE RATING CHART 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

AVERAGE CHARACTERISTICS 
HEATER VOLTAGE 6._3 VOLTS 

HEATER CURRENT 0.15 AMP. 

PLATE VOLTAGE ZO OOO ZO OOO VOLTS 

SUPPRESSOR VOLTAGE O O VOLTS 

GRID #2 VOLTAGE 7O 70 VOLTS 

GRID #1 VOLTAGE - ~j .4 —2.4 VOLTS 

PLATE CURRENT 0,55 1.0 MA. 

GRID #2 CURRENT --- 0.4 MA. 

GRID #i VOLTAGE (APPROX.J b .= 30 LLAMP. —6.5 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TU NG-SOL ELECTRIC INC. ELECTRON tU BE DIVISION BLOONFIEL D, NEW JERSEY, U.S.A. MAR LN 1, 1955 PL ATE f429j 



6BU5 TENTATIVE DATA 

ruNo•ao~ 
CON TI XU ED FRON PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS — coNrlD 

TV HIGH—VOLTA 6E REGULATOR SERVICE 
SEE CIRCUIT DI AGR AN 

HEATER VOLTAGE 

HEATER CURRENT 

UNREGULATED DC SUPPLY VOLTAGE 

EQUIVALENT RESISTANCE 
OF UNREGULATED SUPPLY 

GRID #2 VOLTAGE 

DC REFERENCE VOLTAGE 

SUPPRESSOR VOLTAGE 

DC LOAD CURRENT 

DC PLATE CURRENT 

DC GRID #2 CURRENT 

REGULATED DC OUTPUT VOLTAGE 

1.0 
0.5 

20 000 

6.3 voLTs 
O.15 AMP. 

29 900 VOLTS 

S•5 ME GOHMS 

7O VOLTS 

ZOO VOLTS 

O VOLTS 

1.O MA. 

0.05 Ma. 
0.03 Ma. 

19 C00 VOLTS 

NOTE: HIGH VOLTAGE OPERATION OF TXE 6BU5 CAN RESULT IX THE PRO DULTION OF %-RAYS WHICX CAN 
CONSTITUTE A REAL TN XAZARD UNLESS THESE TUBES ARE ADEQUATELY SXI EL DE O. TXE REED FOR 
THIS PRECAUTION SHOULD NE LOM SI DER ED IN EQUIPMENT DESIGN. RELATIVELY SI NPIE SHIELDING 
S XOUCO PROVE AOEQU AT E. 

UNREGULATED 
HIGH VOLTAGE 

INPUT 

20 K 

+400V 

-200V 

REFERENCE 
VOLTAGE 

NN~ 

6BU5 

55 MEG. 
REGULATED 

NIGH VOL-PAGE 
OUTPUT 

22 MEG. 

C OXVERGENCE~ 
VOLTAGE 

50 MEG. 

I MEG. 
HV ADJUSTMENT 

680K 

PLATE N4294 NARCN 1~ 1955 TUN G-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOONFI EL O. NEW JERSEY, U.S.A. 



66U5 

66U5 

E{ ~ 6.3 Volts 
Eb = 20000 Volts 

~G1 ' 
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68U5 
E{ 6.3 Volts 
Eb = 20000 Volts 

 Jo 

 ~~ 
0 

5 

2.0 

30. 
s 

-~ -5 -4 -3 
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6BU5 

6BU5 

E{ ~ 6.3 Volts 
Eoz 70 Volts 
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6BU5 
Rating Chart 
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1
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EQUIVALENT RESISTANCE OF UNREGULATED SUPPLY - MEGONMS 
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( i2eus) 6BU6 
TONG-SOL 

DOUBLE-DIODE TRIODE 

tI ATE 
23ow 

J AE. 1 
19yo 

3' 
4 

MAX. 

MINIATURE TYPE 

i i UNIPOTENTIAL CATHODE 
23. 
e HEATER 

MAX. 6.3 VOLTS 300 MA. 25. 
AC OR DC 8 

MAX. 
I ANY MOUNTING POSITION 

II I II 

GLASS BULB BOTTOM VIEM 
MINIATURE BUTTON 

7 PIN BASE 

7BT 

THE 6806 IS A COMBINED LOW-MU TRIODE VOLTAGE AMPLIFIER AND DOUBLE DIODE 
DETECTOR USING THE 7 PIN MINIATURE CONSTRUCTION. THE LOW AMPLIFICATION 
FACTOR OF THE TRIODE PERMITS LARGE VALUES OF OUTPUT SIGNAL WITH LOW DIS-
TORTION. THE HIGH PERVEANCE DIODES GIVE GOOD RECTIFICATION EFFICIENCY AT 
LOW SIGNALS AND THE DIODE SHIELDING REDUCES UNDESIRABLE AUDIO COUPLING 
BETWEEN DIODES AND TRIODE. 

DIRECT INTERELECTRODE CAPACITANCES 

W ITXA MITNWT 
SHIELD SHIELD 

DIODE l'1 OR DIODE i2 TO CATHODE 1 1 µµf 
D IODE iFi TO GRID O.D1 D.D13 1.111E 

A WITH RMA SHIELD k316 CONNECTED TO CATR ODE 

RATINGS 
I MTERPRETED ALCOR DINU TO RNA STANDARD YB-210 

HEATER VOLTAGE 

MAXIMUM HEATER—CATHODE VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM POSITIVE OC GRID VOLTAGE 

AVERAGE DIODE CURRENT EACH PLATE WITH 10 VOI TS 
DC APPLIED 

AVERAGE DIODE CURRENT EACH PLATE FOR CONTINUOUS 
OPERATION 

6.3 
90 
300 
0 

4 

1 

VOLTS 

VOLTS 

VOLTS 

VOLTS 

MA. 

MA. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 6.3 6.3 VOLTS 

HEATER CURRENT 3OO 30O MA, 

PLATE VOLTAGE lOO Z5O VOLTS 
GRID VOLTAGE -3 —9 VOL 75 

SELF BIAS RESISTOR 77O 95O OHMS 

PLATE CURRENT 3.9 9.S MA. 

PLATE RESISTANCE LL OOO B SOO OHMS 

T RANSC ONDUCTANCE 15OO L 9DO 1.LM MOS 

AMPLIFICATION FACTOR 16.5 16 
LOAD RESISTANCE --- LO OOO OHMS 

TOTAL HARMONIC DISTORTION 6.5 PERCENT 

POWER OUTPUT 3OO MW. 

~ J 
COPYRIGHT 10 DO BY TU NG30l LAMI WORKS INC. ELlCTRONIC TUBE DIVISION NEWARK. NEW JERSEY. U. 9. A. 



6BU6 C12su6) 

20 

6BU6 
TRIODE UNIT 

Et = 6.3 Volts 
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6BU6 
TRIODE UNIT 
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C12eus) 68U6 

6BU6 
EACN DIODE UNIT 

Ef = 6.3 Volts 

PEATf 

z7o6 

JAN. 1 

190 
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6BU8 

.875.' 
MAX 

T 
2.37511
MAX. 

2.625
11

MAX. 

L 

GLASS BULB 

SHALL BUTTON 

9 PIN BASE E9-1 

OUTLINE DRAWING 

J EDEC 6—j 

TUNo•so~ 

TWIN PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3tD•6 VOLTS 
AC OR DC 

300 MA. 

ANY MOUNTING POSITION 

BOTTOM VIEW 

B ASIRG DIAGRAM 

J EDEC 9FG 

THE 6BU8 IS A MINIATURE MULTISECTION TUBE WHICH INCORPORATES SEPARATE 
PLATES AND NUMBER 3 GRIDS FOR THE TWO SECTIONS TOGETHER WITH A COMMON 
SCREEN, NUMBER 1 GRID, AND CATHODE. THE TUBE IS INTENDED FOR USE AS A 
COMBINED SYNC-AGC TUBE IN TELEVISION RECEIVERS. IN THIS SERVICE, WHEN 
USED IN CONJUNCTION WITH SUITABLE CIRCUITRY, ONE SECTION OF THE 6BU8 
FUNCTIONS AS SYNC SEPARATOR AND SYNC CLIPPER, WHILE THE OTHER SECTION IS 
USED TO GENERATE THE AUTOMATIC-GAIN-CONTROL VOLTAGE. IN ADDITION, BY 
UTILIZING THE COMMON, N1 GRID, NOISE PULSES CAN BE SUPPRESSED FROM BDTH 
SYNCHRONIZING AND AUTOMATIC-GAIN-CONTROL CIRCUITS. EXCEPT FOR HEATER 
RATINGS, THE 6BU8 IS IDENTICAL TO THE 36U8. 

DIRECT INTERELECTRDDE CAPACITANCES -
WITNOUT EXTERNAL SnIELD 

GRID #3 TO PLATE,(EACH SECTION) 

GRID #1 TO ALL 

GRID #} TO ALL (EACH SECTION) 

►LATE TO ALL (EACH SECTION) 
GRID #3 (SECTION 1) TO 

GRID #3 (SECTION z) MAX. 

A PPROX. 

RATINGS 
~ DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-2j9 

1.9 Pf 

6,0 Pf 

3.6 p: 

3.0 pf 

0.015 pf 

MgXIMUTA PLATE VOLTAGE (EACH SECTION) 300 VOLTS 

MAXIMUM SCREEN VOLTAGE 15D VOLTS 

MAXIMUM POSITIVE DC GRID #1 VOLTAGE (EACH SECTION) 3.Q VOLTS 

MAXIMUM NEGATIVE DC GRID #3 VOLTAGE (EACH SECTION) 5D VOLTS 
MAXIMUM PEAK POSITIVE GRID {/} VOLTAGE (EACH SECTION) j0 VOLTS 

MAXIMUM NEGATIVE DC GRID #1 VOLTAGE 5D VOLTS 

MAXIMUM PLATE DISSIPATION (EACH SECTION) 1.1 WATTS 

MAXIMUM SCREEN DISSIPATION D,]5 WATTS 

MAXIMUM DC CATHODE CURRENT 1'2 MA, 

CONTINUED ON FOLLOWING PAGE 

—~ INDICATES A CHANGE. 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOONFIELD, NEW JERSEY, U.S.A. APRIL 1, 196j PLATE M6702 



66U8 

TUNG•SOL 

CONTINUED FR ON PRECEDING PAGE 

RATINGS — coNT'D 
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-2j9 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

OC COMPONENT LOO VOLTS 
TOTA L. DC AND PEAK ZOO VOLTS 

HEATEjt NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 2O0 VOLTS 

MAXIMUM GRID .#i CIRCUIT RESISTANCE O.5 MEGOHMS 

MAXIMUM GRID #3 CIRCUIT RESISTANCE (EACH SECTION) O.5 MEGOHMS 

HEATER WARM—UP TIME* 11,0 SECONDS 

TYPICAL OPERATINO CONDITIONS AND CHARACTERISTICS 
BOTH SECTIONS OPERATING 

PLATE VOLTAGE (EACH SECTION) LOO LOO VOLTS 

SCREEN VOLTAGE 67.5 67.5 VOLTS 

GRID #3 VOLTAGE (EACH SECTION) —lO O VOLTS 

GRID #i VOLTAGE ** ** 

PLATE CURRENT (EACH SECTION) 2.2 MA. 

SCREEN CURRENT 6,5 3.3 MA. 

CATHODE CURRENT 6,6 7.H MA. 

EACH SECTION SEPARATELY A 

PLATE VOLTAGE lUO 100 VOLTS 

SCREEN VOLTAGE 67,5 67.5 VOLTS 
GRID #3 VOLTAGE O O VOLTS 

GRID #i VOLTAGE O ** VOLTS 

GRID #3 TRANSCOND UCTANCE --_ 1HO ~V,MHOS 

GRID #1 TRANSC ONDUCTANCE 1 500 --- /tMHOS 

PLATE .CURRENT ~ ___ 2.2 MA. 

GRID #3 VOLTAGE (APPROX .) Ib=iC(~IAMPS —4.5 VOLTS 

GRID #1 VOLTAGE (APPROX.) Ib=1pp}AA MPS 2.3 VOLTS 

* 
HEATER WARM-UP TIME IS DEFINED AS THE TINE REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 
80% OF ITS RATED VOLTAGE AFTER APPLYING 4 TINES RATED' HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE j TIMES TXE NOMINAL NEATER OPERATING 
RESISTANCE. 

WITH GRID CURRENT. ADJUSTED FOR 100 µAMPS D-C. 

A 
WITH PLATE AND GRID Nj OF OPPOSITE SECTION GROUNDED. 

DESIGN-MAXI NUN RATINGS ARE THE LIMITING VALUES EXPRESSED WITH RESPECT TO BOGIE TUBES AT wHICN 
S ATISF ACTORT TUBE LIFE CAN BE EXPECTED TO OCCUR. TO OBTAIN SATI SFA CTORT CIRCUIT PER FOR NAXCE, 
T XEREF OR E. THE EQUIPMENT DESIGNER MUST ESTABLISH TXE, CIRCUIT DESIGN SO THAT NO DESIGN-NASINUN 
VALUE IS E%CEEDED WITH A BOGIE TUBE UNDER TXE WORST PROBABLE OPERATING CONDITIONS WITM 
RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPNE NT COMPONENT VARIATION. EQUIPMENT CONTROL ADJUST-
MENT. LOAD VAR IATIO X. AND ENVIRONMENTAL CONDITIONS. 

SIMILAR TYPE REFERENCE: Excebt for heater ratings and heater uAarm—u~ time the 6808 is 
identical to the 3BU8. 
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6BU8 TENTATIVE DATA 
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TENTATIVE DATA 6608 
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6BU8 TENTATIVE DATA 
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TENTATIVE DATA 6BU8 
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6BU8 TENTATIVE DATA 
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TENTATIVE DATA 6BV8 

II I II 

7' 
-8-
MAX. 

I } 
15~ 

I 16 
MAX. 

26 

MAX.

GLASS BULB 

TUNG•SOL 

DUPLEX-DIODE TRIODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 ± 10~ VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL BUTTON 
q PIN BASE 

9FJ 

THE 6BV8 IS A MINIATURE DUPLEX-DIODE MEDIUM MU TRIODE IN WHICH SEPARATE 
CATHODE AND PLATE CONNECTIONS ARE PROVIDED FOR EACH DIODE SECTION. THE 
TUBE IS INTENDED PRIMARILY FOR SERVICE AS A COMBINED SYNCHRONOUS DE-
TECTOR AND CHROMINANCE AMPLIFIER IN COLOR TELEVISION RECEIVERS. THE HIGH 
PERVEANCE CHARACTERISTIC OF THE TRIODE SECTION ADAPTS THE TUBE PAR-
TICULARLY TO THIS SERVICE. IT IS ALSO SUITABLE FOR USE AS A COMBINED FM 
DETECTOR AND AUDIO-FREQUENCY VOLTAGE AMPLIFIER. THERMAL CHARACTERISTICS 
OF THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE 
WARM-UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH 
ARE SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT ExTERN AL SHIELD 

TRIODE GRID TO PLATE 

TRIODE INPUT 

TRIODE OUTPUT 

GRID TO DIODE #1 PLATE (MAX.) 

GRID TO DIODE #2 PLATE (MAX.) 

DIODE #1 PLATE TO DIODE #1 CATHODE & HEATER 

DIODE #2 PLATE TO DIODE #2 CATHODE & HEATER 

2.0 µµf 
3.6 µµf 
0.4 µµf 
0.03 µµf 
0.07 µµf 
2.4 µµf 
2.4 µµf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER STSTEN 

HEATER VOLTAGE 6.3±10 VOLTS 

MAXIMUM PLATE VOLTAGE 330 VOLTS 

MAXIMUM POSITIVE DC GRID VOLTAGE O VOLTS 

MAXIMUM PLATE DISSIPATION Z.7 WATTS 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT lOO VOLTS 
TOTAL DC AND PEAK ZOO VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
TOTAL DC AND PEAK ZOO VOLTS 

MAXIMUM GRID CIRCUIT RESISTANCE 

FIXED BIAS O.1 ME GOHMS 
CATHODE BIAS O.5 ME60HMS 

MAXIMUM DIODE CURRENT FOR CONTINUOUS OPERATION (EA.DIODE) lO MA. 

HEATER WARM—UP TIMEz ).1.0 SECONDS 

CONTINUED OM FOLLOWING PAGE 

T UNG-SOL ELECTRIC INC. EI ECTRON TUBE DIVISION BLOONFIELD, NEW JERSEY, U.S.A. APRIL 1, 195b PLATE N4611 



68V8 TENTATIVE DATA 

~  TUNc•so~  

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 

HEATER CURRENT 

6.3±10~ 
0.6 

6.3±1OX~ 
O.b 

VOLTS 

AMP. 

PLATE VOLTAGE 75 200 VOLTS 

GRID VOLTAGE p _'- VOLTS 

CATHODE—BIAS RESISTOR 330 OHMS 

AMPLIFICATION FACTOR 33 
PLATE RESISTANCE (APPROX.) -- 5 900 OHMS 

TRANSCOND UCTANCE __ 5 6~~ /tMHOS 

PLATE CURRENT 14 11 MA. 

GRID VOLTAGE (APPR OX.) 

Tb = gpp ~.I,AMPS —11 VOLTS 

AVERAGE DIODE CURRENT (EACH DIODE) 

WITH 5,p VOLTS DC APPLIED 23 MA. 

*HEATER WARM-UP TIME 15 DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACN 
RO$ OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 

OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING 

RESISTANCE. 

DESIGN-MA%IMDM HATI MGS ARE THE LIMITING VALUES E%PRESSED WITN RESPECT TO BOGIE TUBES AT WHICH 

SATISFACTORY TUBE LIFE CAN BE E%PECTEO TO OCCUR. TO OBTAIN SATISFACTDRY CIRCUIT PER FOR MANLE, 

THEREFORE, THE EQUIPMENT DESIGNER MUST ESTABLISH THE CIRCUIT DESIGN 50 THAT MD DESIGN-MAXIMUM 

VALUE 15 EXCEEDED WITH A BOGIE TUBE UNDER THE WORST PROBABLE OPERATING CONDITIONS WITH 

RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, EQUIPMENT CDNTROL ADJUST-

MENT. LOAD VARIATION, AND ENVIRONMENTAL CONDITIONS. 
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TENTATIVE DATA 6BV8 
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66V8 TENTATI I~E DATA 
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88Y8 
EACH DIODE SECTION 

Ef = 6.3 Volts 

0• 
0 25 50 75 

PLATE VOLTS 

100 125 

CLASS A RESISTANCE-COUPLED AMPLIFIER 
TRIODE SECTION 

LOW IMPEDANCE DRIVE (APPROXIMATELY 200 OHMS) 

RL Rgt 
Ebb = 90 Volts Ebb = 180 Volts Ebb = 300 Volts 

Rk E~ Gain Rk Eo Gain Rk Eo Gain 
0.10 
0.10 

0.10 
0.24 

1600 
1900 

7.5 
7.8 

18 
19 

1500 
1900 

16 
22 

20 
21 

1500 
1900 

28 
38 

21 
21 

0.24 
0.24 

0.24 
0.51 

4200 
5100 

9.4 
12 

18 
19 

3600 
4300 

19 
26 

19 
20 

3600 
4200 

33 
42 

20 
22 

0.51 
0.51 

0.51 
1.0 

9200 
11000 

10 
13 

18 
18 

7800 
10000 

22 
28 

19 
19 

7500 
9400 

36 
46 

20 
20 

HIGH IMPEDANCE DRIVE (APPROXIMATELY 100K OHMS) 

RL R9f 
Ebb = 90 Volts Ebb = 180 Volts Ebb = 300 Volts 

Rk Eo Gain Rk Eo Gain Rk Eo Gain 

0.10 
0.10 

0.10 
0.24 

2000 
2500 

11 
15 

17 
18 

1400 
1800 

24 
331 

20 
21 

1100 
1600 

39 
53 

22 
22 

0.24 
0.24 

0.24 
0.51 

5300 
6100 

13 
16 

18 
18 

3700 
4700 

28 
33 

20 
20 

3200 
4100 

45 
57 

21 
21 

0.51 
0.51 

0.51 
1.0 

8100 
13000 

14 
17 

17 
18 

8000 
10000 

28 
34 

19 
19 

7100 
9300 

48 
59 

2p 
20 

NOTES: 

1. Eo Is wasiwuw RNS voltage output for approai- 
wately fiv percent total harwonic distortion. 

2. Gain is we eared for an output voltage of two 
volts RNS.e

3. Rk is in ohws, R~ end Rgf •rs in wegohms. 

4. Coupling capacitors ltl should b• selected to 
gl ve desired fre quaney response. RN should b• 
adequately by-passed. 

Esig 

0 

C 

IDDK 

~~ 
~ - 

R k 

- - 

C 

R~ 

C 
k 

Ebb 

E

Rgf ° 



C12ew4) 6BW4 

S 
MAX. ' 

I 
2 

3•' 
8 

MAX. 

2 
5. 

8 
MA x, 

~I I I I  1 
GLASS BULB 

TUNO•sOL 

DOUBLE DIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 900 MA. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

9 PIN BASE 
9DJ 

THE 6BW4 IS A MINIATURE CATHODE TYPE FULL WAVE RECTIFIER FEATURING 
RELATIVELY HIGH OUTPUT CURRENT CAPABILITIES. EXCEPT FOR HEATER RATINGS 
IT IS IDENTICAL TO THE 128W4. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

RECTIFIER SERVICE 

HEATER VOLTAGE 

MAXIMUM PEAK INVERSE PLATE VOLTAGE 1275 
MAXIMUM AC PLATE SUPPLY VOLTAGE EACH PLATE (RMS) 
(SEE RATING CHART #1) 450 

MAXIMUM DC OUTPUT CURRENT SEE RAiI XG cX ART #1 
MAXIMUM STEADY STATE PEAK PLATE CURRENT EACH P LATE 
(SEE RATING CHART #2) 350 

MAXIMUM TRANSIENT PEAK PLATE CURRENT EACH PLATE 
(SEE RATING CHART #3) 2.D 

MAXIMUM HEATER CATHODE VOLTAGE: 
HEATER NE GATIVE~ DC 

6:3 

450 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

FULL WAVE RECTIFIER 

TUN G—SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOONFI EL O. NEW JERSEY. U.S.A. SEPTEMBER 1, 1955 PLATE •4450 

V 01,lT S 

yOLTS 

VOLTS 

MA. 

AMP. 

VOLTS 

Y VOLTAGE EACH PLATE (RMS)A 325 450 VOLTS 

FILTER INPUT CAPACITOR 40 -- of 
FILTER INPUT CHOKE 1D HENRYS 

EFFECTIVE PLATE SUPPLY RESISTANCE EACH PLATE $2 --- OHMS 

DC OUTPUT CURRENT 100 100 MA. 

DC OUTPUT VOLTAGE AT FILTER INPUT 330 360 VOLTS 
TUBE VOLTAGE DROP 

TUBE CONDUCTING: 
100 MA. EACH PLATE 40 40 VOLTS 

AAC PLATE VOL TA(;E IS MEASURED WI TROUT LOAD. 

TUN G—SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOONFI EL O. NEW JERSEY. U.S.A. SEPTEMBER 1, 1955 PLATE •4450 
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1 00 

PEAK AC INPUT VOLTAGE EACH PLATE (WITHOUT LOAD) 
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6BW4 
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TENTATIVE DATA 6BW8 

i 

e 

i 

15' 
1 16 
MAX. 

26 

MAN. 

GLASS BULB 

TUNe•so~ 
DOUBLE-DIODE PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3±10~ VOLTS. 0.45 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL BUTTON 
q PIN BASE 

9HK 

THE 6BW8 IS A DOUBLE—DIODE PENTODE IN WHICH SEPARATE CATHODES ARE PRO—
VIDED FOR THE TWO SECTIONS. THE DIODE SECTIONS ARE INTENDED FOR USE 
PRIMARILY AS A HORIZONTAL PHASE DETECTOR IN TELEVISION RECEIVERS. THE 
PENTODE SECTION IS SUITABLE FOR USE AS A SOUND IF AMPLIFIER, SOUND 
LIMITER, AND AUTOMATIC—GAIN—CONTROL KEYER. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT E%TER NAL SHIELD 

PENTODE GRID #1 TO PLATE (MAX.) 

PENTODE INPUT 

PENTODE OUTPUT 

GRID #1 TO EACH DIODE PLATE (MAX.) 

DIODE #1 PLATE TO DIODE CATHODE & HEATER 

DIODE #~ PLATE TO DIODE CATHODE & HEATER 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

0.020 µµf 
4,8 µµf 
2.6 µµf 

0.006 µµf 

1.3 µµf 

1.2 µµf 

HEATER VOLTAGE 6.3 ±6S VOLTS 

MAXIMUM PLATE VOLTAGE 33O VOLTS 

MAXIMUM SCREEN—SUPPLY VOLTAGE 33O VOLTS 

MAXIMUM SCREEN VOLTAGE SEE SCREEN RATING cnART 
MAXIMUM POSITIVE DC GRID #1 VOLTAGE O VOLTS 

MAXIMUM NEGATIVE DC GRID #1 VOLTAGE 55 VOLTS 

MAXIMUM PLATE DISSIPATION 3.O WATTS 

MAXIMUM SCREEN DISSIPATION 0.55 WATTS 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT lOO VOLTS 

TOTAL DC AND PEAK ZOO VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 2O0 VOLTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 

WITH FIXED BIAS O.1 MEGOHMS 

WITH CATHODE BIAS O.5 MEGOHMS 

MAXIMUM DIODE CURRENT FOR CONTINUOUS OPERATION (EA. SEC.) 5.O MA. 

CONTINUED ON FOLLOWING PAGE 

J 
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6 B W 8 TENTATIVE DATA 

TUNo•so~ 
CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

SCREEN VOLTAGE 

CATHODE- BIAS RESISTOR 

PLATE RESISTANCE (AP PR OX.) 

TRANSCOND UC TANCE 
PLATE CURRENT 

SCREEN CURRENT 

GRID #i VOLTAGE (APPROX.) Ib-10 µAMPS 

AVERAGE DIODE CURRENT (EACH DIODE) 
WITH 5 VOLTS DC APPLIED 

6.3+(~ VOLTS 

0.45 AMP. 

250 voLTs 
II.O VOLTS 

CB OHMS 

0.25 MEGOHMS 

5200 µMHOS 
LO MA. 

3.5 MA. 

—1O VOLT:. 

20 MA. 

DESIGN-MA %I NUN RATINGS ARE THE LIMITING VALUES E%PRESSED WITH RESPECT TO BOGIE TUBES AT NHICX 
SATISFACTORY TUBE LIFE CAN BE E%P EC TED TO OCCUR. TO OBTAIN SATISFACTORY CIRCUIT PERFORMANCE, 
T MEREFOR E, THE EQUIPMENT DESIGNER MUST ESTABLISH THE CIRCUIT OE SIGN 50 TX AT XO DESIGN-MA%I MUY 
VALUE IS E%LEEDED NITX A BOGIE TUBE UNDER THE WORST PROBABLE OPER ATIMG CONDITIONS wITX RESPECT 
TO SUPPLY-VOLTAGE VARIATI OX, EQUIPMENT COMPONENT VARIATION, EQUIPMENT CONTROL ADJUSTMENT, LOAD 
VARIATION, ANO ENVIRONMENTAL CONDITIONS. 

I 
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RATING CHART 
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TENTATIVE DATA 6BW8 
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PENTODE SECTION 
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6Bw8 TENTATIVE DATA 

6BW8 
PENTODE SECTION 

Et  = 6.3 Volts 
Eb = 250 Volts 
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68W8 
PENTODE SECTION 

E{ = 6.3 Volts 
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TENTATIVE DATA 6BW8 

66M8 

PENTODE SECTION 

Ef = 6.3 Volts 
Eb = 250 Volts 
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6BX7GT 

TUN6•SOL 

DOUBLE TRIODE 

COATED UNIPOTENTIAL CATHODES 

HEATER 

6.3 VOLTS 1.5 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

GLASS BULB 

BOTTOM-VIEW 
SHORT INTERMEDIATE 
SHELL 8 PIN OCTAL 

BBD 

THE GBX7GT IS A HIGH PERVEANCE DOUBLE TRIODE DESIGNED FOR USE AS A 
VERTICAL DEFLECTION AMPLIFIER AND OSCILLATOR IN TELEVISION RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES — APPRox. 

SECTION I 

M ITHOUT 
SHIELD 

MITN 
SHIELDA

GRID TO PLATE: (G TO P) 4.2 4.2 µµf 
INPUT: G TO (H}K) 4.4 5 µµf 
OUTPUT: P TO (H}K) 1.1 3.4 µµf 

SECTION 11 
GRID TO PLATE: (G TO P) 4 4 µµ£ 
INPUT: G TO (H}K) 4.8 5 µµf 
OUTPUT: P TO (H}K) 1.2 3.2 µµf 

GRID TO GRID: (G TO G) 0.11 0.1 µµf 
PLATE TO PLATE: (P TO P) 1.5 1.2 µµf 

AEXTER NAL SHIELD ilj08 CONNECTED TO CATXODE OF SECTION UNDER TEST. 

CONTINUED ON FOLLOWING PAGE 

HINDI GATES A CM ANGE Oft AODI TION. 

TUN G-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOONFIEL D, XEW JERSEY. U.S.A. JANUART 1, 1956 PLATE i455M 



6BX7GT 

TYNO-=OL 

CONTINUED FROM PRECEDING PAGE 

RATINGS ~ 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

VERTICAL DEFLECTION AMPLIFIER AND OSCILLATORB~ 

OSCILLATOR AMPLIFIER 

HEATER VOLTAGE G,3 VOLTS 
MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE: 
DC 2OO VOLTS 

TOTAL DC AND PEAK 2OO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE': 
DC 7.00 VOLTS 
TOTAL OC AND PEAK 20O VOLTS 

MAXIMUM DC PLATE VOLTAGE 5OO 5OO VOLTS 

MAXIMUM PEAK POSITIVE PULSE PLATE VOLTAGE 
(ABSOLUTE MAXIMUM) ___ 2000 VOLTS 

MAXIMUM PEAK NEGATIVE PULSE GRID VOLTAGE 4OO 25O VOLTS 

MAXIMUM DC POSITIVE GRID VOLTAGE O O VDC 

MAXIMUM PLATE DISSIPATION D LO LO WATTS 

MAXIMUM TOTAL PLATE DISSIPATION 12 WATTS 
MAXIMUM AVERAGE CATHODE CURRENT GO 6O MA. 

MAXIMUM PEAK CATHODE CURRENT 1$O 1$O MA. 

MAXIMUM GRID CIRCUIT RESISTANCE (SELF BIAS) 2,2 2.2 MEGOHMS 

BF OR OPERATION IN A 525—LIME, j0—FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF G000 ENGINEERING 

PRACTICE IN TELEVISION BROADCASTING STATIONS, FEDERAL LONNUNICAT IONS CO NNI SSION". THE DURATION 

OF THE VOLTAGE PUI SE IS NOT TO E%LEED 15f OF ONE SCANNING LY CLE. 

CWMEN ONE SECTION IS OPERATED AS AN OSCILLATOR IT IS RECOMMENDED THAT SECTION fl (PINS 4, 5 ANo 
bl BE USE O. 

D 
IN STAGES OP ER ATI XG WITH GRID LEAN BIAS, AN ADEQUATE BIAS RESISTOR OR OTHER SUI TABIE NEANS IS 
R EQUIREO TO PROTECT THE TUBE IN THE ABSENCE OF E%GI TATION. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE G, zj VOLTS 

HEATER CURRENT 1. Fj AMP. 

PLATE VOLTAGE lOO 25O VOLTS 

GRID #1 VOLTAGE O O VOLTS 

CATHODE RESISTOR O 39O OHMS 
PLATE CURRENT $O 4Z MA. 

TRANSCONDUCTANCE ___ ]GOO µMHOS 
AMPLIFICATION FACTOR LO 
PLATE RESISTANCE (APPROX.) 1300 OHMS 
GRID VOLTAGE FOR Ib = BO uA —4O VOLTS 

~ INDICATES A LN ANGE. 



TENTATIVE DATA 68X8 

GLASS BULB 

TUNO.80L 

TWIN TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.4 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL BUTTON NOVAL 

q PIN BASE 

9AJ 

THE 68X8 IS A MINIATURE TWIN TRIODE DESIGNED FOR OPERATION AS A CASCODE 
(VHF) AMPLIFIER IN TELEVISION RECEIVERS WHERE LOW SUPPLY VOLTAGES ARE 
EMPLOYED. EXCEPT FOR HEATER P,ATINGS AND•HEATER WARM—UP TIME, THE 68X8 IS 
IGENTICAL TO THE 4BX8. 

DIRECT INTERELECTRODE CAPACITANCES" 

it TRIODE i2 TRIODE 
GRID 'i0 ►LATE (~G TO P) 1.4 1.4 µµ.f 
PLATE TO CATHODE (P TO u) .165 .165 µµf 

#2 INPUT: G TO (H+K+I.S.) --- 2.4 µµf 
#1 INPUT; K TO (H+G+I .S.)B 4.9 ___ µ,µ,f 

#2 OUTPUT: P TO (H+K+I.S.) --- 1,25 fµLf 
#1 OUTPUT: P TO (H+G+I.S.)B 2.6 _—_ µµf 

RATINGS ~ 
INTERPRETED AQCORDING TO DESIGN—MAXIMUM VALUES 

EACH SECTION 

HEATER VOLTAGE 

MAXIMUM DC SLATE VOLTAGE 

MAXIMUM DC CATHODE CURRENT 

MAXIMUM PLATE DISSIPATION 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 

TOTAL OC AND PEAK 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

MAXIMUM CIRCUIT VALUE: (EACH UNIT) 

GRID CIRCUIT RESISTANCE 

HEATER WARM—UP TIME*

A 
E %TERNAL SnIELD *315 CONNECTED TO PIN 9. 

B 
READ AS GROUNDED GRID AMPLIFIER. 

6.3 VOLTS 

15O VOLTS 

20 MA. 

2.O WATTS 

ZOO VOLTS 

2OO VOLTS 

200 volrs 

O,5 MEGOHM 

11,0 SECONDS 

1 

C ONTINUEO ON FOLLOWING PAGE 

TUNG—SDL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELO r NEW JERS EY r U.S.A. JUNE 1, 1956 PLATE WN693 



68X8 

~  TUNG•80L  

CONTINUED FROM PRECEDING PAGE 

TENTATIVE DATA 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
AVERAGE CHARACTERISTICS 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID VOLTAGE 

AMPLIFICATION FACTOR 

PLATE CURRENT 

GRID VOLTAGE (APPR OX.) FOR 

TRANSCONDUCTANCE 

Ib = 10 µA 

6.3 
p.0 

65 
—1.0 
25 
9 
_7 

6 700 

AVERAGE CHARACTERISTICS — CASCODE OPERATION -

PLATE SUPPLY VOLTAGE 

GRID VOLTAGE 

PLATE CURRENT 

TRANSCONDUCTANCE 

125 
—.5 
11 

7 500 

VOLTS 

AMP. 

VOLTS 

VOLTS 

MA. 

VOLTS 

~t MHOS 

VOLTS 

VOLTS 

MA. 

~yMHOS 

C 
OE SIGN—MA%IMUM RATINGS ARE TXE LIMITING VALUES E%PRESSED WI TM RESPECT TO BOGIE TUBES AT WHICH 
SATI SF A[TORT TUBE LIFE CAN BE EXPECTED TO OCCUR. TO OBTAIN SATISFACTORY CIRCUIT PERFOR MANCE~ 
THEREFORE, THE EQUIPMENT OESIGxER MUST EST ABLI SX TXE CIRCUIT DESIGN 50 TnAT NO DESIGN—YA%I MUM 
VALUE IS EXCEEDED WITH A BOGIE TUBE UNDER THE WORST PROBABLE OPERATING CONDITIONS WI TN 
RE SPEL7 TO SUPPLY—VOLTAGE VARI AT ION S EQUIPMENT COMPONENT VARIATION. EQUIPMENT CONTROL ADJUST—
MENT~ LOAD VARIATIOX~ AND EN VIRONMEXTAL CONDITIONS. 

k 
HEATER WARM—UP TIME IS DEFT NED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS TX E~MEATER TO RE ACM 
ROS OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE nEATER IN SERIES wlTn A RESISTANCE OF VALUE 3 TIMES TnE NOMINAL HEATER OPERATING 
RESISTANCE. 

0 2 

CG =-1.5 V. 

~ ~ 
■ ■ 

CASCODE TEST CIRCUIT. 

Eb = ~ 2̀5 V. DC 

\ _~ 



6BY6 

TUNc•so~ 
HEPTODE 

MINIATURE TYPE 

,~ 750M
MAX 

I 
1.875 
MAX 

2.125 
MAX 

GLASS BULB 

SMALL-BUTTON M6N IATUflE 
7 PIN BASE E7-1 

OUTLINE DRAWING 
J ED EC 5-2 

COATED UNIPOTENTIAL CATHODE 

FOR USE 

AS A GATED AMPLIFIER IN 
K 

TELEVISION RECEIVERS Gg 

ANY MOUNTING POSITION Gi —~ 
BOTTOM VIEW 

BASING DIAGRAM 

J EDEC 7CH 

G2. 
G4 

THE 6BY6 IS A PENTAGRID AMPLIFIER USING THE 7 PIN MINIATURE CONSTRUCTION. 
IT IS DESIGNED ESPECIALLY FOR USE AS A GATED AMPLIFIER IN TV RECEIVERS. 
IN SUCH SERVICE, IT MAY BE USED AS A COMBINED SYNC SEPARATOR AND SYNC 
CLIPPER. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH NO EXTERNAL SHIELD 

GRID #1 TO PLATE (MAX.) 

6R10 #3 TO PLATE (MAX.) 

GRID #1 TO GRID #3 (MAX.) 

GRID #f TO ALL OTHER ELECTRODES AND HEATER 

GRID #3 TO ALL OTHER ELECTRODES AND HEATER 

PLA7E TO ALL OTHER ELECTRODES AND HEATER 

HEATER CHARACTERISTICS AND RATINGS 
O ES IGN MAXIMUM VALUES - SEE EIA STAN OARO RS-2j9 

AVERAGE CHARACTERISTICS 6.3 VOLTS 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

HEATER POSITIVE WITH RESPECT TO CATHODE 

MAXRdUM RATINGS 
O ESIGN MAXIMUM VALNES - SEE EIA STANDARD ft5-239 

GATED AMPLIFIER SERVICE 

0.08 pf 

0.35 pf 

G.22 pf 
5•U pf 
6.9 Pf 
r•5 pf 

300 

6.3±0.6 

MA. 

VOLTS 

'LOO VOLTS 

2OOB VOLTS 

PLATE VOLTAGE ~ 33O VOLTS 

GRID #2 & #4 VOLTAGE SEE RATING CHART 

GRID #2 & #4 SUPPLY VOLTAGE —~ 330 VOLTS 

GRID #3 VOLTAGE: 

NEGATIVE BIAS VALUE -i 55 VOLTS 

POSITIVE BIAS VALUE O VOLTS 

POSITIVE PEAK VALUE ~ `L~ VOLTS 

CONTINUED ON FOLLOWING PAGE 

 I 
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6BY6 

~  TUNO•=OL 
C ONTINDED FROM. PRECEDING PAGE 

MAXIMUM RATINGS - coNTlo. 
O ESIGN MA%IMDM VAlDES - SEE EIA STANDARD RS-2j9 

GATED AMPLIFIER SERVICE 

GRID #1 VOLTAGE: 

NEGATIVE BIAS VALUE ~ 11O VOLTS 
PLATE DISSIPATION —► 2.3 WATTS 
GRID #3 INPUT O.1 WATT 

GRIDS #2 d~ #4 INPUT: x

FOR GRIDS #2 & #4 VOLTAGES UP TO 165 VOLTS 1,1 WATTS 
FOR GRIDS #2 & #4 VOLTAGES 

BETWEEN 165 VOLTS AND 330 VOLTS SEE RATING CHART 
GRID #1 INPUT O.1 WATT 

GRID #1 OR GRID #3 CIRCUIT RESISTANCE: 

FIXED BIAS OPERATION O.5 MEGOHM 

CATHODE BIAS OPERATION 1.O MEGOHM 

TYPICAL OPERATING CHARACTERISTICS 
CLASS Al  a'~+PL I F I EP 

PLATE VOLTAGE Z5O VOLTS 

GRIDS #2 & ~#4 VOLTAGE ZOO VOLTS 

GRID #3 VOLTAGE —2.5 VOLTS 

GRID #i VOLTAGE -Z. Fj VOLTS 
GRID #3 TO PLATE TRANSCONDUCTANCE 5OO µMHOS 

GRID #1 TO PLATE TRANSCONDUCTANCE Z 9OO (LMHOS 

PLATE CURRENT E)•5 MA. 

GRID #2 h #4 CURRENT 9 MA. 

GRID #} VOLTS (APPROX.) FOR Ib = }5 ILAMP. 
AND GRID #i VOLTS = —4 -ZS VOLTS 

GRID #i VOLTS (APPROX.J FOR Ib = 35 µAMP. 
AND GRID #3 VOLTS = O —Z2 VOLTS 

SYNC SEPARATOR AND SYNC CLIPPER 

PLATE VOLTAGE ZO VOLTS 

GRID #3 VOLTAGE O VOLTS 

GRID #2 h #4 VOLTA 6E 25 VOLTS 

GRID #1 VOLTAGE O VOLTS 

PLATE CURRENT Z,4 MA• 

GRIDS #2 h #4 CURRENT j,5 MA. 

GRID #3 BIAS VOLTS (APPROX.) FOR 

PLATE VOLTA 6E OF 25 VOLTS, 
GRIDS #2 & #4 VOLTAGE OF 25 VOLTS, 
GRID #i VOLTAGE OF p VOLTS AND 
PLATE CURRENT OF 50 RAMP. —'Z•5 VOLT=_ 

GRID #1 BIAS VOLTAGE (APPROX.) FOR 
PLATE VOLTAGE~OF 25 VOLTS 
GRIDS #2 h #4 VOLTAGE OF Z5 VOLTS 
GRID #} VOLTAGE OF O VOLTS AND 
PLATE CURRENT OF 50 µAMP. —Q,3 YCLT~ 

BTHE DC COMPONENT NDST NOT E%GEED 100 VOLTS. 

—►INDI CATES A CHANGE. ~ INDI CATES AN ADDITI ON. 
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6BY6 
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TENTATIVE DATA 6BY8 

GLASS BULB 

TUNO•=OL 

DIODE-PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6,3 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL GLASS BUTTON 

q PIN BASE 

THE 6BY8 IS A MINIATURE HIGH PERVEANCE DIODE, SHARP CUTOFF PENTODE WHOSE 
DESIGN LENDS ITSELF FOR USE AS AN AMPLIFIER ALONG WITH A HIGH PERVEANCE 
DIODE SUITABLE FOR USE AS A LIMITER OR A DETECTOR. THE PENTODE SECTION 
IS SIMILAR TO THE TYPE 6AU6. THE DIODE IS SIMILAR TO ONE SECTION OF A 
TYPE 6AL5. THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH 
THAT HEATER VOLTAGE SURGES DURING THE WARM—UP CYCLE ARE MINIMIZED PRO—
VIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES" 

PENTODE GRID 81 TO PENTODE PLATE (G1 TO P) (MAX.) 

PENTODE INPUT: Gi TO (H+K+GZ+G},SH) 

PENTODE OUTPUT: ~ TO (Ht K+GZ+G3,SH) 

DIODE PLATE TO ALL: DP TO (H+Kd+Kp+Gi+GZ~FG},SM,+p) 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

.0035 µµf 
5.5 µµf 
5.0 µµf 
4.8 µµ,s 

PENTODE SECTION 
HEATER VOLTAGE 6,3 VOLTS 

MAXIMUM PLATE VOLTAGE 3OO VOLTS 

MAXIMUM GRID #2 VOLTAGE SEE J5-C4-2 

MAXIMUM GRID #2 SUPPLY VOLTAGE 300 VOLTS 

MAXIMUM PLATE DISSIPATION 3 WATTS 

MAXIMUM GRID k2 DISSIPATION .65 WATT 

MAXIMUM NEGATIVE GRID #1 VOLTAGE 5O VOLTS 

MAXIMUM POSITIVE GRID #1 VOLTAGE O VOLTS 

MAXIMUM HEATER—CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC ZOO VOLTS 

TOTAL DC AND PEAK ZOO VOLTS 

HEATER WARM—UP TIME (APPROX.)* 11,0 SECONDS 

NEATER WARM-UP TIME IS DEFINED AS THE TINE REQUIRED FOR THE VOLTAGE ACROSS THE HEATEfl TO flE ACH 
80S OF ITS RATED VOLTAGE AFTER APPLYING 4 TINES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE j TINES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

AE%TER MAL SHIELD fj15 CONNECTED TO PIN /9• 
CONTINUED ON FOLLOWING PAGE 

TUN G-SOl ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD~ NEW JERSEY U.S.A. JULY 1, 1956 PLATE N4714 



6BY8 

r  TUNO•SOL  

CONTINUED FROM PRECEDING PAGE 

DIODE SECTION 

TENTATIVE DATA 

RATINGS — colNr'o 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

MAXIMUM BEAK INVERSE PLATE VOLTAGE /jj0 VOLTS 
MAXIMUM PEAK PLATE CURRENT ISO MA. 

MAXIMUM DC CURRENT 45 MA. 

MAXIMUM HEATER—CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC lOO VOLTS 

TOTAL DC AND PEAK ZOO VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE G,j VOLTS 

HEATER CURRENT O.G AMP. 

PLATE VOLTAGE LOO Z5O VOLTS 

GRID #2 VOLTAGE lOO 1SO VOLTS 

GRID #3 VOLTAGE PIN 2 CONNECTED TO PIN 9 AT SOCKET 
CATHODE BIAS RESISTOR ISO E)H OHMS 

PLATE RESISTANCE (APPROX.) O.5 1.O MEGOHM 

TRANSCONDUCTANCE 3900 jr ZOO ~1.MHOS 

GRID #1 VOLTAGE (APPROX.) 

FOR Ib = gp ~1.A —4.2 —C7.S VOLTS 

SLATE CURRENT 5.O lO.E) MA. 

GRID py CURRENT Z.1 4.3 MA. 

TYPICAL CHARACTERISTICS — DIODE SECTION 

AVERAGE DIODE CURRENT AT 1pV DC 60 MA. 

J 



TENTATIVE DATA 6BZ6 

3' 
4 r I ~. 

e 
MAX. 

2 ~. e 
 MAX. 

GLASS BULB 

ruNc•so~ 

PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.3 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

'J PIN BASE 

7CM 

THE 6BZ6 IS A HIGH TRANSCONDUCTANCE, SEMI—REMOIE CUT—OFF, PENIUUE 
AMPLIFIER. IT IS DESIGNED FOR SERVICE AS AN AUTOMATIC GAIN CONTROLLED IF 
AMPLIFIER IN 300 MA. SERIES HEATER OPERATED TELEVISION RECEIVERS. 
THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER 

VOLTAGE SURGES DURING THE WARM—UP CYCLE ARE MINIMIZED PROVIDED IT~ IS 
USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. WITH THE EXCEPTION 
OF HEATER RATINGS, ITS CHARACTERISTICS ARE IDENTICAL TO THE 3BZ6. 

DIRECT INTERELECTRODE CAPACITANCES ~ 

PITH A YITHOUT 
SHIELD SHIELD 

GRID TO PLATE: G1 TO P (MA%.) .015 .025 µµf 

INPUT: G1 TO (H+K+GZtG3+IS) 7.0 7.0 µuf 

OUTPUT: P TO (H+K+GZt6}}IS) 3.0 2.0 uµf 

A EXTERNAL SNI ELD N916 CONNECTED TO CATXODE AT SOCKET. 

RATINGSB
INTERPRETED ACCORDING TO DESIGN CENTER VALUES 

HEATER VOLTA 6E 

MAXIMUM HEATER CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 20C VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC ZOO VOLTS 
TOTAL DC AND PEAK ZOO VOLTS 

MAXIMUM PLATE VOLTAGE 330 ~— VOLTS 

MA%IMUM GRID #2 VOLTAGE SEE RATING CURVE 

MA%IMUM PLATE DISSIPATION 2.3 ~ WATTS 

MAXIMUM GRID #2 DISSIPATION 0,55 ~— WATT 

MAXIMUM GRID #2 SUPPLY VOLTAGE 330 ~- VOLTS 

MAXIMUM POSITIVE DC GRID #1 VOLTAGE
a 

O VOLTS 

MEGOHM 

6.3t10~ t— VOLTS 

BOE SIGN NAXiMUM RATINGS ARE THE LIMITING VALUES EXPRESSED WITH RESPECT TO BOGIE TUBES AT WHICH 
SATISFACTORY TUNE LIFE CAN BE EXPECTED TO OCCUR IN THE TYPES OF SERVILE FOR WHICH THE TUBE IS 

RATED. THEREFORE, THE EQUIPMENT DESIGNER MUST ESTABL ISN TXE CIRCUIT DESIGN SO THAT INITIALLY 

AND THROUGHOUT EQUIPMENT LIFE NO DESIGN MAXI MUN VALUE IS EXCEEDED WITH A BOGIE TUBE UNDER TXE 

WORST PROBABLE OPERATING CONDITIONS WI'TX RESPECT TO SUPPL7-VOLTAGE VAR IATIOX, EQUIPMENT COM-

PONENT VARIATION, EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, AND ENVIRONMENTAL CONDIT ION B. 

CONTINUED ON FOLLOWING PAGE 

--HINDI LATES A CHANGE. 

~ INDICATES pN ADDITION. 
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6826 TENTATIVE DATA 

TUNo•:o~ 
CONTINUED FRON PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 6, 3f 1O$ VOLTS 

HEATER CURRENT O.3 AMP. 

PLATE VOLTAGE 125 VOLTS 

GRID #2 VOLTAGE 125 VOLTS 

GRID #3 VOLTAGE PIN #7 CONNECTED TO PIN #2 AT SOCKET 

CATHODE BIAS RESISTOR 56 OHMS 

PLATE RESISTANCE (APPROX.J 0.26 MEGOHM 

TRANSCONDUCTANCE _ B OOO LLMHOS 

PLATE CURRENT Z4 MA. 

GRID #2 CURRENT 3.6 MA. 

GRID #1 VOLTAGE (APPROX.) FOR Gm = 50 uMHOS —Z9 VOLTS 

TRANSCOND UCTA NCE (Eci—'4.5 V., Rk=p) 7OO N.MHOS 

J 



6BZ6 
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Grid #2 Rating Curve 
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6626 
Ef = 6.3 Volts 
Eb = 200 Volts 
E~Z = 150 Volts 
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6BZ6 

E{ = 6.3 Volts 
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6BZ7 

TUNo•so~ 

DOUBLE TRIODE 

MINIATURE TYPE 

i 

GRID TO PLATE:(G TO P) 

PLATE TO CATHODE: (P TO K) 

HEATER TO CATHODE: (H TO K) 

Y 
8-

~MAX 

~ 1 15" 11 16 

IT 62 
MAX. 

3" 26

MAX 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.4 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

q PIN BASE 
9AJ 

THE 6BZ7 IS A MEDIUM MU DOUBLE TRIODE USING THE 4 PIN MINIATURE CON—
STRUCTION. IT IS DESIGNED FOR SERVICE IN LOW NOISE VHF CASCODE AMPLIFIER 
APPLICATIONS. 

—► DIRECT INTERELECTRODE CAPACITANCES 
WI TN EXTERNAL SHIELD #j15 

TRIODE 
UNIT {1 

1.2 
0.12 
2.6 

#1 INPUT: G TO (H+{(+I .S.) 2.6 
#2 INPUT: K TO (H+G+~I .S.)'X ___ 

#1 OUTPUT: P TO (H+S(+~I .S.) 1.2 
#2 OUTPUT: P TO (H+G+'I .S.)# ___ 

#1 PLATE TO #2 PLATE: (1P TO 2P) (MAX.) 

#2 PLATE TO #1 PLATE g, GRID: (2P TO iP+~1 G)(MA X.) 

fl EAD AS GROUM DED GRID AYPLI FIER. 

0.010 
0.024 

RATINGS 
INTERPRETED ACCORDING TO OE SI GN CENTER SYSTEM 

EACH TRIODE UNIT 

TRIODE 
UNIT f2 

1.2 ~yaf 
0.12 ,~,f 

2.6 uv, f 
--- 14if 

5.0 Ilu f 
--- tuc f 
2.2 µrs f 

uuf 
uµf 

HEATER VOLTAGE 6,j VOLTS 

MAXIMUM HEATER—CATHODE VOLTAGE 
HEATER NEGATIVE WITH RESPECT TO CATHODE:* * 

TOTAL DC AND PEAK ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE: 
DC 

ZOO VOLTS TOTAL DC AND PEAK 

MA XIMUM PLATE VOLTAGE s~ 25O VOLTS 

MAXIMUM PLATE DISSIPATION 2 WATTS 

MAXIMUM CATHODE CURRENT 2O MA. 

MAXIMUM GRID CIRCUIT RESISTANCE O.5 MEGOHM 

>«x 
TXIS RATING YAY NE AS RI GM AS j00 VOLTS UNDER CUTOFF CONDITIONS. YIIEY THE TUBE IS USED AS A 
L ASCODE AYPII FI ER AND THE TYO SECTIONS ARE CONNECTED IN SERIES. 

~1NDICATES A LM AN GE. 

CONTINUED OM FOLLOWING PAGE 

TUN G-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BL OOM Ft EI O. NEN JERSEY ,U. S. A. JANUARY 1. 1956 PLATE 14555 



6BZ 7 

~  TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS Al AMPLIFIER — EACH TRIODE UNIT 

HEATER VOLTAGE G.j VOLTS 

HEATER CURRENT O.4 AMP. 

PLATE VOLTAGE 1~ VOLTS 

CATHODE BIAS RESISTOR 2[O OHMS 

AMPLIFICATION FACTOR 36 
PLATE RESISTANCE ~ 5 3OO OHMS 

TRANSCONDUCTANCE 6 $OO µMHOS 

PLATE CURRENT lO MA. 

GRID VOLTAGE FOR Ib - 100 IlA (APPROX.) 1 —~ VOLTS 



TENTATIVE DATA 

~•~  e 
MAX. 

1 
Is' 
X16 
MAX 

z~ 
MAX. 

II III  

GLASS BULB 

6BZ8 

TUNo•sot  ~ 

TWIN TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.4 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE EIU TTON 

9 PIN BASE 
9aJ 

THE 6BZ8 IS A MEDIUM MU TWIN TRIODE IN THE 9 PIN MINIATURE CONSTRUCTION. 
IT IS DESIGNED FOR USE IN LOW NOISE VHF AMPLIFIER CASCODE OPERATION WITH 

THE SECTION ~1 AS THE INPUT SECTION OF THE CASCODE CIRCUIT. WITH THE 
EXCEPTION OF HEATER WARM—UP TIME AND HEATER CHARACTERISTICS, THE 6BZ8 IS 

IDENTICAL TO THE 46Z$. 

DIRECT INTERELECTRODE CAPACITANCES 
WI TX E%TERN AL SHIELD 8j15 

GRID TO PLATE (G TO P) 

PLATE TO CATHODE (P TO K) 

#i TRIODE ~ LATE TO #2 TRIODE PLATE 
Pi TO PZ

I11 TRIODE i2 TRIODE 

1.15 
0.15 

µµf 

µµf 

.010 µµ f 

RATINGS 
INTERPRETED ACCORDING TO OESI GN CENTEA SYSTEM 

EACH SECTION 

HEATER VOLTAGE 6.3 VOLTS 

MAXIMUM HEATER—CATHODE VOLTAGE 
HEATER POSITIVE WITH RESPECT TO CATHODE 20O VOLTS 
HEATER NEGATIVE WITH RESPECT ̀TO CATHODE 200 VOI TS 

MAXIMUM PLATE VOLTAGE 25O VOLTS 

MAXIMUM PLATE DISSIPATION 2.2 WATTS 

MAXIMUM CATHODE CURRENT 2O MA. 

MAXIMUM GRID CIRCUIT RESISTANCE O.1 MEGOHM 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS Al AMPLIFIER — EACH SECTION 

HEATER VOLTAGE b•3 VOLTS 

HEATER CURRENT D•4 AMP. 

PLATE VOLTAGE 125 VOLTS 

CATHODE RESISTOR 100 OHMS 

PLATE RESISTANCE 5 E)OO OHMS 

TRANSCONDUCTANCE $ OOO µMHOS 

AMPLIFICA TI ON FACTOR 45 
PLATE CURRENT lO MA. 
GRID VOLTAGE (APPROX.) FOR Gm =50 µMHOS —13 VOLTS 

CASCO DE TRANSCONDUCTANCE (Eb 250V Ec1 -p•SV) 10 000 µMHOS 

CASCODE PLATE CURRENT (Eb 250V Eli _p,.S V) 15 MA. 

i 

CON TINOED ON FOLLOWING PAGE 

TUM G-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BL OOMFI EL D. NEW JERSEY. U.S.A. DECEMBER 1, 1955 PLATE N4529 



6BZ8 TENTATIVE DATA 

2 

Ee 
- 

as 

v 

TUNc-aot 

CONTINUED FROM PRECEDING PAGE 

CASCODE TRANSCONDUCTANCE TEST CIRCUIT 

Eb 

MATCHED TO 
WITHIN 19'e 

i 



6C4 

TIINO.80L 
TRIODE 

MINIATURE TYPE 

3" 
4_ r I

7" 
6 

T-5 ~ MAx. 
p ~ 

2 
I.. 
8 

I  MAX. 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.15 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

6BG 

THE 6C4 IS A LOW-MU TRIODE VOLTAGE AMPLIFIER OF. THE MINIATURE TYPE. IT 
IS PARTICULARLY USEFUL AS A HIGH FREQUENCY LOW-POWER OSCILLATOR DUE TO 
ITS HIGH TRANSCONDUCTANCE, LOW CAPACITANCES AND LEAD INDUCTANCES. LOW 
HEATER POWER REQUIREMENTS MAKE IT ATTRACTIVE FOR USE IN PORTABLE AND 
ALSO IN SERIES-HEATER CONNECTED CIRCUITS. 

DIRECT INTERELECTRODE CAPACITANCES 

MITHA
SHIELD 

MITHOUT 
SHIELD 

GRID TO PLATE: (G TO Pj 1.4 1.6 µµf 
INPUT: G TO (H}KJ 1.8 1.8 µµf 
OUTPUT: P TO (H}KJ 2.5 1.3 µµf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

CLASS A, CLASS C 
AMPLIFIER TELEGRAPHY 

HEATER VOLTAGE 6.3 VOLTS 

MAXIMUM HEATER—CATHODE VOLTAGE:f-
HEATER NEGATIVE WITH RESPECT TO CATHODE: 
TOTAL OC AND PEAK ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE: 
DC ZOO VOLTS 

TOTAL DC AND PEAK 2OO VOLTS 

MAXIMUM PLATE VOLTAGE 3OO 3OO VOLTS 

MAXIMUM NEGATIVE DC GRID VOLTAGE --- -5O VOLTS 

MAXIMUM PLATE DISSIPATION 3.5 5 WATTS 

MAXIMUM DC PLATE CURRENT --- 25 MA. 

MAXIMUM DC GRID CURRENT H MA. 

MAXIMUM GRID CIRCUIT RESISTANCE: 

F fXED BIAS OPERATION 0.25 0.25 MEGOHM 

CATHODE BIAS OPERATION 1.O 1.O MEGOHM 

TYPIY.AL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 
CLASS Al AMPLIFIER 

6.3 6.3 VOLTS 

HEATER CURRENT 0.15 0.15 AMP. 

PLATE VOLTAGE ZOO Z5O VOLTS 

GRID VOLTA GE B O -8.5 VOLTS 

AMPLIFICATION FACTOR 19.5 17 

PLATE RESISTANCE 6 25O ~ 7OO OHMS 

TRANSCONDUCTANCE 3 lOO 2 ZOO 11.MHOS 

PLATE CURRENT 11.8 10.5 MA. 

GRID VOLTAGE FOR i b = 10 (.LA. (APPROX.) -lO -25 VOLTS 

BTRANGF OR NER OR IMPEDANCE-TYPE INPUT COUPLING DEVICES ARE RECOMMENDED TO NI NINIZE RESISTANCE 
IN THE GRID CIRCUIT. 

CONTINUED ON FOLLOWING PAGE 

R INDICATES A CHANGE 

T UNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFI ELD. NEW JERSEY. U. S. A. ,A UGU ST T, 1960 PLATE N59j2 



6C4 

TYNO-:OL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS C — TELEGRAPHYO

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID VOLTAGE 

PLATE CURRENT 

GRID CURRENT (APPROX.) 

GRID DRIVING POWER (APPRO%.) 

POWER OUTPUT (APPROX.) 

6.3 voLrs 
0.15 AMP. 

300 voLTs 
—27 VOLTS 

25 MA. 

7 MA. 

0.35 WATT 

5.5 warts 

C APPROXIMATELY 2.5 MATTS OUTPUT GAM BE OBTAINED WHEN THE 6C4 15 USED AT 150 MEGACYCLES AS AX 
O S[ILI ATOR MITM A GRID RESISTOR OF 10.000 OHMS AND WITH MA %INUY RATED IMPUT. 

RESISTANCE COUPLED AMPLIFIER 

R 
L 

MEG. 

R 
gi 

MEG. 

R c 
MEG. 

E bb — 90 vOL TS E bb = 380 VOL 75 Ebb = 300 VOLTS 

Rk GAIN E p RA GAIN E~ Rk GAIN Ep 

0.10 a 0.10 3000 11 12 2000 12 23 1600 13 34 

0.10 a 0.24 3300 12 15 2400 12 30 1800 13 40 

0.24 a 0.24 7500 12 14 4700 13 25 3600 13 37 

0.24 a 0.51 8200 12 16 6200 13 32 4300 13 43 

0.51 a 0.51 12000 12 13 8200 13 2u 6200 13 33 
0.51 a 1,0 13000 12 15 9100 13 28 6800 13 36 
0.24 10 0.2u --- 13 12 ---- 15 2u ---- 16 35 
0.24 10 0.51 --- 14 15 ---- 16 28 ---- 17 49 
0.51 10 0.51 --- 14 13 ---- 15 25 ---- 17 40 
0.51 10 1.0 --- 14 16 ---- 16 32 ---- 17 54 

A VAL UE OF R g1 15 NOT CNITICAL. 

GAIN MEASURED AT E = 2.0 VOLTS RMS OUTPUT, 

Eo 15 RMS OUTPUT FOR 5X TOTAL HARMONIC DISTORTION. 

NOTE: COUPIIMG CAPACITORS C9 AND C~ SHOULD BE SELECTED 

TO GIVE DESIRED FR EQUEXCY RESPONSE. RN SX OULO BE 

ADEQU A7ELY BY-P A55ED BT CAPACITOR Cp. 



6C10 

TUNG•SGL 

TRIPLE TRIODE 

3
X 16 
MAX 

GLASS BULB 
BUI ION 

12 PIN BASE E12-70 

OUTLINE DRAWING 
J EDEC 9-62 

COATED UNIPOTENTIAL CATHODE 

CHEATER NOMINAL 

6.3 VOLTS 0.6f 0.0u AMP. 
AC OR DC 

ANY MOUNTING POSITION 

2K 2G 

H H 

BDTTGM VIEW 

BASING DIAGRAM 
J ED EC 12BQ 

THE 6C 10 CONTAINS THREE HIGH—MU TRIODES WITH SEPARATE PIN CONNECTIONS 
FOR ALL THREE CATHODES, GRIDS AND PLATES IN A COMPACT T-9 GLASS ENVELOPE 

WITH THE NOVEL 12 PIN BASE. 

DIRECT INTERELECTRODE CAPACITANCES 

WITHOUT E%TERN AL SHIELD 

GRID TO PLATE (EACH SECTION) 

INPUT (EACH SECTION) 

OUTPUT (SECTION i) 

OUTPUT (SECTION 2) 

OUTPUT (SECTION 3) 

1.7 pf 

1.6 pf 

0.30 pf 

0.2u pf 

0.34 pf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

EACH SECTION 

HEATER VOLTAGE b. 3f O.6 VOLTS 
HEATER CURRENT O.6f O.OLI AMP. 
MAXIMUM PLATE VOLTAGE 33O VOLTS 

MAXIMUM POSITIVE DC GRID VOLTAGE O VOLTS 
MAXIMUM NEGATIVE DC GRID VOLTAGE 5O VOLTS 

MAXIMUM PLATE DISSIPATION, EACH PLATE 1.O WATTS 

MAXIMUM TOTAL PLATE DISSIPATION, ALL PLATES 3.O WATTS 

MAXIMUM HEATER—CATHODE VOLTAGE: 

H EA TER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT TOO VOLTS 

TOTAL DC AND PEAK 2OO VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 2OO VOLTS 

HEATER WARM—UP TIME 11* SECONDS 

CONTINUED ON FOLLOWING PAGE 

T UNG-SOL ELECTRIC INC.. ELECTRON TUBE DIVISION, DLOOMFIElO, NEW JERSET. U. S. A. FEBRUA RY 1, 1961 PLATE #6090 



6C10 

TUNG•SOL 

CONTINUED FROM PRECEDING• PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

EACH SECTION 

PLATE VOLTAGE lOO 25O VOLTS 

GRID VOLTAGE -1.O -2.O VOL7S 

AMPLIFICATION FACTOR ZOO ZOO 
PLATE RESISTANCE HO OOO 62 500 OHMS 

TRANSCONDUCTANCE L 25O L 6OO /V,MHOS 

PLATE CURRENT O.5 1.2. MA. 

DESIGN-NA%INUN RATINGS ARE LIMITING VALUES OF OPERATING AND ENY IRO NNENTAI CONDITIONS APPLICABLE 
TO A 806EY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BV ITS PUB IISHEO DATA, ANO SHOULD 
NOT BE E%CEEDED UNDER TXE WORST PROBABLE CONDITIONS. TXE DEVICE MANUFACTURER CHOOSES THESE 
VALUES TO PROVIDE ACCEPTABLE SERYICEABI CITY OF THE DEVICE, TAKING RES PONSIBIIITT FOR THE 
EFFECTS OF CHANGES IN OPERATING CONOITI ONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE 
EQUI PNENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND TXRO UG XOUT LIFE NO DESIGN-NA%INUN 

VALUE FOR THE INTENDED SERVILE IS E%CEEDED M17M A BOGET DEVICE UNDER THE WORST PROBABLE 
OPERATING CONDITIONS WITH RESPECT TO SUPPLY-V OITAGE VARIATION, EQUI PNENT COMPONENT VARIATION 

EQUI PNENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS. 

AH EATER YO LTAGE SUPPLY VARIATIONS TO MAINTAIN NEATER VOLTAGE OR CURRENT WITHIN THE SPECIFIED 
RATINGS. 

THE TINE REQUIRED FOR THE VOLTAGE ACROSS THE HEAT ER TO REACH 80% OF ITS RATED VALUE AFTER AP-
PLYING 4 TINES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING OF THE TUBE NEATER IN SERIES WITH 
q RESISTANCE EQUAL TO j TINES THE RATED NEATER VOLTAGE DIVIDED BY THE RATED HEATER CURRENT. 

* INDICATES AN ADDITION. 

SIN DICAT ES A CXAN GE. 



TENTATI V E DATA 6CA4 

_ 7~_ 
8 

MAX. 

b- 4 

TUMO•>l;OL 

TWIN DIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3r 10$ VOLTS 1.0 AMP. 

AC OR DC 

ANY MOUNTING POSITION 
BOTTOM VIEW 
SMALL BUTTON 
9 PIN, BASE 

9N 

THE 6CA4 IS A HEATER-CATHODE TWIN DIODE IN THE 9 PIN MINIATURE CONSTRUC-
TION. IT IS DESIGNED FOR FULL-WAVE RECTIFIER OPERATION, AND ESPECIALLY 
SUITABLE FOR COMPACT AMPLIFIER DESIGNS. 

RATINGS 
INTERPRETED ALCO ROING TO DESIGN MA%IMUM SYSTEM 

RECTIFIER SERVICE 

MAXIMUM PEAK INVERSE PLATE VOLTAGE 1200 VOLTS 

MAXIMUM AC PLATE—SUPPLY VOLTAGE PER PLATE SEE RATING LHA RT W1 
MAXIMUM STEADY STATE PEAK PI ATE CURRENT PER PLATE 5OO MA. 

MAXIMUM TRANSIENT PEAK PLATE CURRENT PER PLATE, 

MAXIMUM DURATION p,2 SECONDS 1.$5 AMP. 

MAXIMUM DC OUTPUT CURRENT SEE RATING cNART W1 
MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 5OO VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
FULL-WAVE RECTIFIER WITH CAPACITOR-INPUT FILTER 

AC PLATE VOLTAGE PER PLATE, RMS 25O 3OO 350 VOLTS 
FILTER INPUT CAPACITOR 50 50 5D µf 
TOTAL PLATE—SUPPLY RESISTANCE PER PLATE 150 200 240 OHMS 

DC OUTPUT CURRENT 15O 15O 15O MA. 

DC OUTPUT VOLTAGE AT FILTER INPUT 245 293 347 VOLTS 

TUBE VOLTAGE DROP 

Ilr 150 MA. OC PER PLATE 2O VOLTS 

DESIGN-MA%IMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRO NMENTAI CONDITION$ APPLILAB LE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BT ITS PUB II SM ED DAi A, AND SXOU ID 
NOT BE EXCEED EO UNDER THE WORST PROBABLE CONDIiI ON S. THE DEVICE MANUFACTURER LMOOS ES THESE 
VALUES TO PROVIDE ACCEPTABLE SERYILEABI IITY OF TXE DEVICE, TAKING RESPONSIBILITY FOR TXE 
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VAp IATIONS IN DEVICE LN ARACTERISTICS. THE 
E OU IPM ENT MANUFACTURER SMOU ID DESIGN 50 TNAT INITIALLY AND TMflOUG MO UT II FE NO DESIGN-MAXI NUN 
VA IUE FOR THE INTENDED SERVICE IS E%CEEDED WITN A BOGET DEVICE UNDER THE WORST PROBABLE 
OPERATING CONDITIONS WITN RESPECT TO SUPPLY-VOLTAGE VARIATION, EpUI PMENT COMPONENT YAP IATION, 
EQUIPMENT CONTROL AOJ USTNENT, LOAD VARIATION, SIGNAL VARIATION, ANO ENVIRONMENTAL COM 0171 ON S. 

T UNG-SOL ELECTRIC INC.. ELECTRON TUBE DIVISION, Bl00NFl ELD, NEW JERSEY, U. S. A., OLTO BER 1, 1960 PLATE W5996 



6CA4 TENTATI V E DATA 

100 

_ _ w 
a. ~ 

U 
W 75 
K ~~ ~~ ~~ 

~ J 
~ J 

U 

W Z 50 
J 
m W 
4 ~ 

O ~ J 
~a 

z 

~d25 

RATING CHART I 
6CA4 

F 100 A 

25 ~ 

B 
rnr r r r r~ 

,~  CHOKE INPUU~~ 

~~ ~~ ~, ~\ , 
►. ~~ :\  
~~ `~ \` D 

APACITOR OR CHOKE INPUT 

~~ ~ ~ ~ 
~~ 

385 425 G 0  ~ 
0 100 200 300 400 500 
MAXIMUM PROBABLE AC PLATE SUPPLY VOLTAGE PER PLATE (RMS) IN VOLTS 

I I I I I I f I I l l l i l l l l l l l l l l l l l l l ~ l l

w 100 
W 
a 

J 

f 

= 75 

w 
F- 
J 
d 

K 

n"I. 50 
r 
a 

0 

0 
,,, 25 
J 
m 
Q 
a0 
O 
K 
d 

X ~ 

~ I 

RATING CHART I I 
6CA4 

AREA OF 
PERMISSIBLE OPERATION 

0.2 0.4 0.6 
RECTIFICATION EFFICIENCY 

FOR CAPACITOR- INPUT FILTER 

THE BOUNDARY CURVE IS BASED ON A 
STEADY -STATE PEAK PLATE CURRENT 
OF 0.5 AMPERE MA%IMUM PER PLATE. 

RECTIFICATION EF F: =  E
1.41 E 

WN ERE E = DC 0 UTPUT VOLTAGE AT 
FILTER INPUT 

E = RMS SUPPLY VOLTAGE s 
PER PLATE 

0.8 I.0 
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TENTATIVE DATA 6CA4 

FOR CAPACITOR- INPUT FILTER 

' 6CA4 THE VALUES OF Rs ARE BASED ON A 
~ TRANSIENT (HOT SWITCHING) PEAK RATING CHART I I I 

TE
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IN

 O
HM
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o
 

~
I
 

a
 PLATE CURRENT OF 1.85 AMPERES MAX. 

PER PLATE. 

Rs - Rsec + NZRprl + R A

WHERE 

= Rs PLATE SUPPLY RESISTANCE PER 

PLATE 

R SBc - DC RESISTANCE OF TRANSFORMER 

AN
 C
E 

PE
R 

PL
A 

c
 

-_
 SECONDARY PER SECTION 

Rpri = DC RESISTANCE OF TRANSFORMER 

PRIMARY 

R A = DC RESISTANCE OF ADDED SERIES 

RESISTANCE PER PLATE ///
N = TRANSFORMER VOLTAGE STEP-UP 

~ CA RATIO PER SECTION 

/ w 200 
d' 

Y 
J 
a 
= IF SERIES INDUCTANCE IS PRESENT IN 
y THE PLATE SUP PLY IT IS PERMISSIBLE 
~ 100 TO USE ASMALLER-THAN-INDICATED VALUE 

J CF Rg PROVIDING THE RATED MAXIMUM 
d VALUE OF TRANSIENT PEAK PLATE CURRENT 

= IS NEVER EXCEEDED. 
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E{ = 6.3 Volts 
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T UNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, Nr.w JERS ET, U. S. A.. OCTOB ER 1, 1960 PLATE k5997 



6CA4 TENTATIVE DATA 

6Cd4 
FULL WAVE RECTIFIER WITH CAPACITOR INPUT FILTER 

Ef = 6.3 Volts 

h 
C = 40 µf 

H- I I I Curve 1 2 3 4 

~ 6~ ~ 42S ~ 
(R~ys~ 
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