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INTRODUCTION

TUNG-SOL

INTRODUCT I ON

Jhese Sechnicad bala Books have been combiled for the use of the
Electronies andustivy. Inclusion of data for a specific tube type does
not necessarily mean that the tube will be available and for sale by

Tung=-Sol.

She technicol date sheets in these books ane orionged An mumericol
albhabetical orden, with reshect to tube iybe designation. Dhe Sable of
Contents on the Lollowing boges widd, in oll coses, disl the oheeis
alioh have Buon sssind to he svvend dede. Jb eive shests, Tiskead 4 Ahe
Belidls o8 Uonkenbe: wa inewim Dion e Tooks additionst sobies niy bs
oAtained from the address ginven below.

Bdditionad aBeste covsving res Tolie Tybus o ohangss on 25
Astinig dyhes. widlbe issued on the dinst of eonh month, She Main Contents
boges ol b Hevimedl. sbbtosimmtoly wwety s soniis, e ddllonenbol
Conkents toge willl Bis wevised will ook wewbhly 4osue ol shoote.

TUNG-SOL ELECTRIC INC
ELECTRON TUBE DIVISION
200 BLOOMFIELD AVENUE

ATTENTION: TECHNICAL DATA DEPT.

Price $20.00

Subscription Rate $s5.00 Per Year

Y

TUNG-SOL ELECTRIC’ INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. JANUARY 1, 1961 PLATE #6066
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- TUNG-SOL

j
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 1V, at any time. The cost of an additional binder is $3.00.
X _J
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TUNG-SOL

CONTENTS

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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DEFINITIONS  617-1
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TUBES 5194
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4810
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4811
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TYPICAL
CIRCUITS 1731
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TRANSISTOR
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EQUIPMENT
DESIGN 6429

TUBES NOT RECOM-
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DESIGN 6430

TUBES NOT RECOM-
MENDED FOR NEW
EQUIPMENT

DESIGN 6431

TUBES NOT RECOM-
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EQUIPMENT
DESIGN 6432
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DESIGN 6433
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DESIGN 6434
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DESIGN 6438
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DESIGN 6439
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MENDED FOR NEW
EQUIPMENT
DESIGN 6440

TUBES NOT RECOM-
MENDED FOR NEW
EQUIPMENT
DESIGN 6441
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MENDED FOR NEW
EQUIPMENT
DESIGN 6442
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EQUIPMENT
DESIGN 6443
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EQUIPMENT
DESIGN 6444

TUBES NOT RECOM-
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EQUIPMENT
DESIGN 6445

TUBES NOT RECOM-
MENDED FOR NEW
EQUIPMENT
DESIGN 6446

TUBES NOT RECOM-
MENDED FOR NEW
EQUIPMENT
DESIGN 6447

BASE DIAGRAMS FOR
TUBES NOT RECOM-
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DESIGN 5341
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DESIGN 5342

BASE DIAGRAMS FOR
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DESIGN 5343
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EQUIPMENT
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TEMPERATURE
CURVES 3296
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DATA
OA2 2018
OA3 1454
OB3 1454
ocC2 5347
(o]ex] 1454
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1AD4 3326
1AD4 5079
1AE4 6156
1AG4 4262
1AG5 4513
1AG5 4514
1AG5 4515
1AH4 3234
1AJ2 6502
1AU3 5918
1AY2 7029
1B3GT 6224
1DN5 5007

(CONTINUED NEXT PAGE)
*Obsolete types listed in pink section of book only.
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1H2
1J3
1K3
114
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IN5GT
1R5
1RS
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185
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1U4
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1U5
1US
1v2
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1X2
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2AF4, 2AF4A
2AF4, 2AF4A
2AS2
2BN4, 2BN4A
2C51
2C51
2CY5
2074
2E22
2E22
2E22
2EA5
2EN5

2ERS
2ES5
2EV5
2EV5
2FH5
2FQ5
2FQ5A
2FVé
2FVé
2FYS
2GK5
274
274
3A2
3A3
3A4
3A4
3A5

Plate

5348
5349
5855
6351

6579
1825
6378
5200
3015
3017
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1768
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1906
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6562
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1774
5569
3328
2238

5570
7036
7037
6729
5592
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3AS
3AF4, 3AF4A
3AF4, 3AF4A
3ALS
3AT2
3AUé
3AUé
3AVé
3AVé
3AW3
3BAS
3BAS
3BCS
3BCS5
3BCS
3BES
3BES
3BES
3BN4A
3BNé6
3BNé
3BNé
3BU8
3BU8
3BUS
3BU8
3BXé
3BYS
3BYé
3BY6
3BZ6
3BZ6
3BZ6
3CBs
3CB6
3CE5
3CES
3CE5
3CSé
3Cs6
3Csé
3CY5
3DG4
3DG4
3DKé
3DKé
3DT6
3DTé
3DTé
3DTé
3DZ4
3EAS
3EH7
3EH7
3EJ7
3EJ7
3ER5
3ES5
3EV5
3EV5
3FH5

TUNG-SOL
Plate | Type Plate | Type
1911 | 3FQ5 5991 | 4EJ7
7038 | 3FQ5A 6187 | 4E)7
7039 | 3FY5 5992 | 4EWé
3932 | 3GK5 6844 | 4EW6
7009 | 3GS8 5856 | 4EWé
6527 | 3HMé 6799 | 4GM6
3872 | 3HMé 6800 | 4GS8
3936 | 3HMé 6801 | 4G75
3876 | 3HS8 6696 | 4G75
6581 | 3HT6 6845 | 4Hc7
6400 | 3HTS 6846 | 4HMS
4173 | 3HTé 6847 | 4HMéG
6599 | 3JC6 7030 | 4HM6
6600 | 3JCé 7031 4HS8
6601 | 3JD6 7049 | 4176
3940 |3JD6 7050 | 4HTe
3884 |3Q4 5273 | 4nTe
3886 | 354 5274 | 4106
6504 | 354 1986 | 41ce
6246 | 3V4 6528 | 4)pg
4005 |3v4 1778 | 41ps
6247 4AUS 4829 5A6
6695 4AU6 4830 5A6
4754 4AVé 6159 5AMS
4755 4AVé 6160 5AMS
4BC5 4708
4651 5ANS8
4BC5 4709
5888 5ANS
6381 | 4BC8 6276 | Saqs
4009 | 4BC8 677 | sacs
4011 | 48L8 5891 | icin
5505 | 4BL8 5892 L o
4BNé 6248
4014 5AS8
4BN6 4893
4016 5AS8
4BN6 6249
5686 5AT8
seg7 | 4BQ7A 3944 | Lo
4BQ7A 3891
4756 5AT8
4BQ7A 3893
4757 5AU4
4BS8 4570
4758 5AU4
4BUS 6697
5787 5B8
4BU8 4895
077 5BK7A
4BUS 4896
4179 : 5BK7A
4BU8 4897
6326 | 4ooe 5105 | 5BQ7A
6352 5BQ7A
¢33 | 4BZ6 5126
4BZ6 5127 |5BQ7A
5596 4BZ7 3946 5BR8
5597 4CBé 5690 5BWS8
5598 4CB6 5691 5BW8
4518 4CS6 5104 5BW8
4519 | 4cs6 5105 |5CG8
4520 | 4cs6 5106 |5CG8
6830 | 4cx7 4522 | 5CG8
5551 | 4CY5 6327 | 5CL8
6225 | 4DE6 5176 |5CL8
6226 | 4DKé 4802 5CL8A
6227 4DKé 6803 5CL8A
6228 | 4DT6 5924 | 5CQ8
6186 | 4DT6 4711 | 5CQ8
5890 | 4DT6 4712 | 5CQ8
5688 | 4DT6 4713 | 5CR8
5689 | 4EH7 6229 | 5CR8
6158 | 4EH7 6230 | 5CU4

(CONTINUED NEXT PAGE)
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5CZ5
5CZ5
5DH8
5DH8
5DH8
5DH8
5DJ4
5DJ4
SEA8
SEA8
5EH8
SEU8
SEU8
SEWé
SEW6
5EWé
5FG7
5FG7
5FV8
5FV8
5GH8
5GMé
5GXé
5GXé
5GX6
5HC7
5J6
5J6
5KD8
5R4GY
5R4GY
5R4GYA
5RYGYA
578
5T8
518
5U4G
5U4GB
5U4GB
5U8
5U8
5U8
5V3
5v3
5V3A
5V4G
5V6GT
5V6GT
5X8
5X8
5X8
5Y3GA
5Y3GT
5Y3GT
5Z3
6AB4
6AC7/1852
6AC7/1852
6AF3
6AF4, 6AF4A
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TUNG-SOL
Type Plate | Type Plate | Type Plate | Type Plate
6AF4, 6AFAA 7041 | 6AUS 6585 | 6BH8 4579 | 6BX7GT 4554
6AF6G 238-1 | 6AUSA 6586 | 6BJ6-6BIGA 5351 | 6BX8 4693
6AF6G 283-1 | 6AV5GA 5604 | 6BJ6-6BJGA 5352 | 6BY6 6388
6AG5 2950 | 6AV5GA 4287 | 6BI7 4106 | 6BYS 3789
6AG5 2952 | 6AV6 5929 | 6BJ8 5930 | 6BYé 3791
6AG7 5926 | 6AVé 1961 | 4BK4 6568 | 6BY8 4714
6AG7 1956 | 6AWSBA 6622 | 4BK4 6569 | 6BZé 4912
6AG7 1958 | 6AWBA 6567 | 6BK4A 7001 | 6BZ6 3838
6AH4GT 2953 | 6AX3 6280 | 6BK4A 7002 | 6BZé 3840
6AH6 6384 | 6AX4GT 6639 6BK5 5036 | 6BZ7 4555
6AH6 6385 | 6AX4GTA 5574 | ¢BK5 3187 | 6BZ8 4529
6AJ5 2694 | 6AX4GTB 5575 | 6BKé 2332 | 6C4 5932
6AJ5 2035 | 6AX5GT 2721 | 6BKé 2334 | 6C4 1965
6AK5 5434 | 6AX5GT 2379 | 6BK7A-B 4989 | 6C10 6090
6AK6 1779 | 6AX5GT 2381 6BK7A-B 4691 6CA4 5996
6AKé 1781 | 6AX7 3956 | 6BL7GTA 5132 | 6CA4 5997
6AL5 5927 | 6AX7 3958 | 6BL7GTA 5133 | 6CB5 4414
6ALI1 6831 | 6AZ8 4665 | 6BL8 6046 | 6CB5 4300
6AL11 6832 | 6AZ8 4573 | 6BL8 6047 | 6CB5A 7056
6AM4 4571 | 6AZ8 4574 | 6BL8 6048 | 6CB5A 7057
6AMBA 6505 | 6AZ8 4575 | 6BM8 5895 |6CB6, 6CB6A 6533
6AMBA 6506 | 6BAG 6508 | 6BM8 6049 | 6CB6, 6CBSA 5694
6AN4 3360 | 6BAG 1791 | 6BM8 6089 | 6CD3 7042
6AN4 3303 | 64BA7 2079 | 6BM8 5897 | 6CD6GA 6407
6AN5 2153 | 6BA7 2081 | 6BN4, 6BN4A 5764 | 6CES 4766
6ANS 6605 | 6BA7 2083 | 6BNéG 6250 | 6CES 4767
6ANBA 6606 | 6BA8 4551 | 6BN6 4052 | 6CE5 4768
6ANBA 6607 | 6BABA 6623 | 6BN6 6251 | 6CF6 6389
6ANBA 6621 | 6BABA 4986 | 6BNS 5608 | 6CFé 6390
6AQ5-6AQ5A 5435 | 6BAT1 6624 | 6BQ5 5791 | 6CG6 4303
6AQ5-6AQ5A 4689 | 6BAI1I 6625 | 6BQ5 5792 | 6CG7 5695
6AQ6 2036 | 6BAI11 6626 | 6BQ5 5793 | 6CG7 4190
6AR5 2010 | 6BC4 4448 | 6BQ5 5794 | 6CGBA 6570
6AR5 2242 | 6BC5 6386 | 6BQ5 5795 | 6CGBA 6571
6ARS 2881 | 6BC5 6387 | 6BQ5 5796 | 6CG8A 6572
6AR8 5414 | 6BC5 6405 | 6BQ6GT 3142 | 6CH7 4913
6ARS 4277 | 6BC7 2477 | 6BQEGT 2337 | 6CH8 4698
6AS5 5788 | 6BC8 6281 | 6BQSGTB 5202 | 6CH8 4699
6AS5 5789 | 6BC8 6282 | 6BQ6GTB 5203 |6CH8 4700
6AS6 5436 | 6BD4 3752 | 6BQ7 6641 | 6CK4 5204
6AS6 2957 | 6BD4 3754 | 6BQ7A 3544 | 6CL6 6730
6AS6 2959 | 6BD6 3308 | 6BQ7A 3546 | 6CL6 3021
6AS7GA 6234 | 6BE3 6888 | 6BQ7A 3548 | 6CL6 5184
6AS8 6025 | 6BE3A 7010 | 6BRSA 6532 | 6CL8 4740
6AS8 6026 | 6BE6 5894 | 6BS8 4580 | 6CL8 4614
6AT6 5928 | 6BE6 2050 | 6BT6 2302 | 6CLBA 6391
6AT6 3161 | 6BE6 2052 | 6BUS 4293 | 6CL8A 5154
6ATBA 6766 | 6BF5 5438 | 6BUS 4295 | 6CM6 4556
6ATSA 6767 | 6BFé 6355 | 6BUS 2304 | 6CM7 6509
6AT8A 6768 | 6BFé 6236 | 6BUS 2306 | 6CM7 4417
6AU4AGTA 6507 | éBF7 3310 | 6BUS 6702 | 6CM8 5314
SAUSGT 4431 6BF11 6899 6BU8 4764 6CM8 4668
6AUSGT 2376 | 6BF11 7000 | 6BU8 4765 | 6CN7 6392
6AU6-6AUSA 6531 6BG6G 5439 | 6BU8 4610 | 6CN7 6033
6AU6-6AUGA 4763 | 6BG6G 2166 | 4BVS, 4611 | 6CN7 4794
6AU7 5993 | 6BG6GA 6356 | ¢BVS 4612 | 6CQ4 6164
6AU7 5994 | 6BH6 2669 | 6BW4 4450 | 6CQ8 6534
6AU7 5995 | 6BHé 1924 | 6BW4 4451 | 6CQ8 5091
6AU8 6582 | 6BH8 4576 | 6BW8 5087 | 6CQ8 5092
6AU8 6583 | 6BH8 4577 | 6BW8 5088 | 6CRé 3611
6AUS 6584 | 6BH8 4578 | 6BW8 5089 | 6CS5 4615
(CONTINUED NEXT PAGE)
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6CS5
6CSé
6CS6
6CSé
6CS7
6CS8
6CS8
6CU5
6CUS5
6CU6
6CU6
6CU8
6CU8
6CU8
6CW5
6CW5
6CW5
6CX7
6CX8
6CX8
6CX8
6CX8
6CY5
6CY7
6CY7
6CY7
6CZ5
6CZ5
6D10
6DA4
6DA4A
6DA7
6DC6
6DE4
6DC6
6DE7
6DE7
6DGSGT
6DK6
6DKé
6DM4
6DM4A
6DN7
6DQ4
6DQ5
6DQ5
6DQ6A
6DQSA
6DQ6B
6DQ6B
6DR4
6DR7
6DS5
6DS5
6DT4
6DTS
6DT5
6DTé
6DTé
6DTé
6DT6

TUNG-SOL
Plate | Type Plate | Type
4616 | 6DT8 5113 6FH6
5797 | 6DT8 5114 6FHé
4060 | 6DW5 5137 | 6FH8
4062 | 6DX8 6029 | 6FH8
4533 | 6DX8 6030 | 6FM8
4797 6DY7 5553 | 6FM8
4798 | 6DZ4 6833 | 6FM8
6535 | 6DZ7 5699 | 6FQ5
4618 | 6DZ7 5700 | 6FQ5A
5205 | 6DZ7 5701 6FQ7
3794 6DZ8 5416 | 6FQ7
6705 | 6E5 3376 6FVé6
5094 6EAS 5554 6FVé
5095 | 6EA7 6091 6FV8
6252 | 6EA8 6238 | 6FV8
5863 | 6EA8 5186 | 6FV8A
5864 | 6EB5 5867 | 6FVBA
4534 SEB8 5155 | 6FW5
5061 6EH5 6643 | 6FW5
5062 | 6EH5 5316 | 6FY5
5063 | 6EH7 6190 6GC5
5064 | 6EH7 6191 6GCé
6329 | 6EH8 6540 | 6GE5
5696 | 6EJ7 6239 | 6GE8
5697 | 6EJ7 6240 | 6GH8
5047 | 6EM5 5935 | 6GH8A
5933 6EM5 5491 6GHBA
5067 | 6EM7 6627 | 6GHBA
6028 | 6EQ7 6285 | 6GJ8
5136 | 6EQ7 6286 | 6GK5
5898 | 6ER5 6731 6GKé
4915 | 6ERS 5900 | 6GMé
3843 | 6ES5 5901 6GNé
6330 | 6EU7 5869 | 6GN8
3843 | 6EU7 5870 | 6GN8
6331 6EU8 5765 | 6GQ7
4918 6EU8 5766 | 6GS8
4669 | 6EV5 5703 | 6GU7
6807 | 6EV5 5704 | 6GV5
5609 | 6EV7 5871 6GWé
6357 | 6EV7 5872 | 6GXé
6642 | 6EW6 6587 | 6GXé
6408 | 6EW6 5297 | 6GXé
6510 | 6EW6 5298 | 6GYé6
6332 | 6EW7 6255 | 6GYé
5110 | éEW7 5937 | 6GYé
6537 | 6EW7 5982 | 6GZ5
4620 | 6EX6 5578 | 6GZ5
6538 | 6EY6 6413 | 6HB5
6254 | 6EY6 5557 | éH6, 6H6GT
6284 6EY6 5558 éHB6
6539 | 6EZ5 6334 | 6HB6
5865 | 6EZ8 5767 | 6HF5
5030 6F6, 6F6GT 1385-1 | 6HF8
6815 | 6F6, 6F6GT 1339-1 | 6HF8
5443 | 6FC7 5998 | 6HF8
5444 | 6FG5 5938 | 6HJ8
5611 6FG5 5939 | 6HJ8
4536 | 6FG7 7066 | 6HMé6
4537 | 6FG7 7067 | 6HMé
4538 | 6FH5 6165 | 6HMé6

(CONTINUED NEXT PAGE)
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7019
6808
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7026
6733
6734
6851
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6573
6189
6819
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7027
7028
6809
6810
6811

Type

6HS8

6HT6

6HT6

6HTé

6HZ6

6HZ6

6HZ6

6Ja

6J5, 6J5GT
615, 6J5GT
6J6-6J6A
6J6-6J6A
6J10

6JA8

6KD8

6L6, 6L6G
6L6, 6L6G
6L6, 6L6G
6L6GB
6L6GB
46L6GB

6LF8

6LF8

6N7, 6N7GT
6Q11

6S4A

6S4A

6S8GT

6SC7

6SF5, 6SF5GT
6SK7, 6SK7GT
65K7, 6SK7GT
65L7GT
6SL7GT
6SN7GTB
6SN7GTB
6SN7GTB
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TUNG-SOL
Type Plate | Type Plate | Type Plate | Type Plate
65Q7, 6SQ7GT 1925 8BQS5S 5462 12AB5 4419 12BA7 2090
65Q7, 6SQ7GT 1967 | 8BQ5 5463 | 12AC6 4621 | 12BD6 3318
6SU7GTY 1684 8CG7 4672 12AC6 4622 12BE3 6893
6T8A 6514 8CG7 4673 12ADé 6395 12BE3A 7011
6T8A 6515 8CM7 4674 12ADé 4624 12BES 5904
6T8A 6516 8CM7 4675 12AES 4625 12BEé 2061
6U5/6G5 1147-3 | 8CN7 4801 | 12AE6 4626 | 12BE6 2063
6U8 6609 | 8CN7 4802 | 12AE6A 6708 12BF6 6364
6UBA 6610 | 8CN7 4803 | 12AE7 5582 | 12BF6 6243
6UBA 6611 8CS7 4770 | 12AF3 5284 | 12BH7A 6520
6UBA 6612 8CX8 5068 12AF6 5115 12BH7A 6521
6V3A 4196 8CX8 5069 12AFé 4628 12BKé 2338
6V6GTA 4744 8CX8 5070 12AG6 4629 12BKé 2340
6V6GTA 4745 8CX8 5071 12AGé 4630 12BLé 6342
6WAGT 3500 |8CY7 5708 | 12AJ6 4837 | 12BNé 6266
6WEGT 6574 8CY7 5709 12AL5 3166 12BNé 4090
6W6GT 2553 8CY7 5055 12AL8 6291 12BNé 6267
6X4 6411 8EB8 5283 12AL8 5097 12BQ4GT 3919
6x4 6412 | BEMS5 5947 | 12AL11 6840 | 12BQ6GT 3921
6X5GT 6588 | 8EMS 5465 | 12AL1 6841 | 12BR7 4380
6X5GT 6589 | 8ET7 6517 | 12AQ5 5016 |12BW4 4456
6X8-6X8A 6735 | 8FQ7 6361 12AQ5 3316 | 12BW4 4457
6X8-6X8A 6736 | 8FQ7 6362 | 12AS5 5803 | 12BX6 5905
6X8-6X8A 4994 | 8GN8 5773 | 12AS5 5804 | 12BY7A 6522
6Y6G 6289 8GN8 5774 12ATé 5950 12BY7A 6523
6Y6G 6290 8Jv8 6838 12ATé 3170 12BY7A 6524
6Y6GA 6070 | 8Jv8 6839 12AT7 2569 12BZé 6365
6Y6GA 4199 9A8 6820 12AT7 1894 12BZ6 5562
6Y10 7043 9A8 6821 12AUé 6547 12BZ6 5563
6Y10 7044 9A8 6822 12AUé 3916 12€5 5160
7A8 5944 9AU7 6592 12AU7 6593 12C5 4250
7A8 2885 9DZ8 5417 12AU7 6594 12CA5 5018
7AK7 5946 9EFé 5015 12AU7 6595 12CR6 4436
7AK7 3275 10ALT1 6858 12AU7A 6596 12CU5 6709
7AK7 2681 10ALT1 6859 12AU8 6292 12D4A 5906
7AU7 6590 | 10BQ5 6259 | 12AU8 6093 | 12DE8 5072
7C5 2833 10BQ5 6260 12AU8 6094 12DF5 5034
755 1090-1 | 10BQ5 6261 12AU8 6095 12DF5 5035
7C7 2835 | 10BQ5 6262 12AV5GA 5612 12DF7 5021
7C7 2837 10BQ5 6263 12AV5GA 4312 12DF7 5022
7EYé 6410 10BQ5 6264 12AV6 5951 12DK7 6193
7EYé 5300 10DA7 4920 12AV6 1971 12DL8 5074
7EY6 5301 | 10DE7 5056 | 12AV7 2740 | 12DL8 5075
7E7 2292 10DE7 5057 12AW6 1912 12DM4 6366
7F8 5707 10DR7 6546 12AWé 1914 12DM4A 6646
7FC7 6001 10EB8 5466 12AX3 6363 12DM5 4925
7N7 2908 10EG7 5902 12AX4GTA 3918 12DM7 5805
7N7 2910 10EW7 6265 12AX4GTB 6052 12DQ6A 6549
7v7 2103 | 10EW7 5949 | 12AX7 6396 | 12DQEA 4636
7vV7 2105 | 10EW7 5983 | 12AX7 3977 | 12DQéB 6550
8AUS-8AUSA 5049 |10GNS 4518 | 12AX7A 6737 | 12DQé6B 6269
8AU8B-8BAUBA 5138 |10GN8 6519 | 12AX7A 6738 | 12DQ7 5354
8AUB-8AUBA 5051 10HF8 6170 12AY7 4583 12DQ7 5355
8AUB-8AUBA 5457 10HF8 6171 12AY7 2170 12DQ7 5356
8AWSA 6628 10HF8 6172 12AZ7 5711 12DS7 6293
8AWSBA 6591 | 10JA8 6873 | 12AZ7A 6576 | 12DS7 6294
8BABA 4718 | 10JA8 6874 | 12B4A 3978 12DS7A 5877
83Q5 5277 10JA8 6875 12BAS 6341 12DS7A 5878
8BQ5 5459 11CY7 5139 12BAS 1806 12DT5 5469
8BQ5 5460 11€Y7 5140 12BA7 2086 12DT5 5470
8BQ5 5461 11€Y7 5141 12BA7 2088 | 12DTé 5713
(CONTINUED NEXT PAGE)
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12DTé
12DTé
12DTé
12D17
12DT8
12DT8
12DU7
12DV7
12DV8
12DW5
12DW7
12DW8
12DY8
12DZ6
12DZ8
12EA6
12EC8
12ED5
12EG6
12EH5
12EH5
12EKé
12EL6
12EMé
12EN6
12EQ7
12EQ7
12EZ6
12F8
12F8
12FAé
12FKé
12FMé
12FQ8
12FQ8
12FR8
12FR8
12FTé
12FX5
12FX8
12FX8
12FX8A
12FX8A
12G4
12GAé
12GCé
12GE5
12GNé
12GWé
12H4
12J8
12JNé
12JNé
12K5
12K5
12L6GT
12L6GT
125G7
125G7
12SL7GT
125L7GT

Plate

5714
5715
5716
6876
5118
5119
6367
5360
5142
5143
5907
5584
5419
5471

5420
5472
5187
5303
5146
6647
5320
5474
5024
6194
5025
6295
6296
5250
4637
4638
5251

5361

5362
6054
5776
6071

5954
5421

7005
5955
5956
6195
6196
3277
5879
5777
6368
5957
6739
4437
5026
6882
6883
6096
4927
3984
3924
2064
2066
5477
5478

Type

12SN7GT
12SN7GT
12SN7GTA
12SN7GTA
12SN7GTA
1207

1207
12V6GT
12V6GT
12W6GT
12W6GT
12X4

12X4
13DE7
13DE7
13DR7
13EM7
13J10
14A7/1287
14A7/1287
14GT8
14GT8
15A8
15CW5
15CW5
15CW5
15EA7
15EW6
15EW6

15EW6
16GKé
17AX3
17AX4GT
17AX4GTA
17BE3
17BE3A
17BF11
17BF11
17BQ6GTB
17BQ6GTB
17¢€5
17D4
17D4A
17DE4
17DM4
17DM4A
17DQ6A
17DQ6A
17DQéB
17DQ6B
17GV5
17GWé
17)Z8
17128
17JM6
171Mé
18DZ8
18FWé
18FW6A
18FX6
18FX6A

TUNG-SOL
Plate | Type Plate | Type Plate
5479 | 18FY6 5480 | 33GY7 6863
4114 | 18FY6A 6101 | 33GY7 6864
4191 | 18GD6 5910 | 34CD3 7060
4193 | 18GD6A 6102 |34GD5 6075
4195 | 18GE6 5911 | 34GD5A 6348
4641 | 18GE6A 6103 | 3585 1835
4642 | 18HB8 5961 | 35C5 5780
5000 |19AU4- 35CD6GA 4779
2995 19AU4GTA 4843 |35CD6GA 4780
6577 | 19CL8A 5586 | 35DZ8 5423
3927 | 19CL8A 5587 | 35EH5 5962
6415 | 19DE7 5778 | 35GL6 5912
6416 | 19DE7 5779 | 35GLé 5913
5058 | 19EA8 5614 |35GL6 5914
5059 | 19EA8 5615 | 35HB8 5963
5363 | 19EZ8 6055 35L6GT 5485
6629 | 19GQ7 7059 | 35L6GT 2158
6894 | 1918 5718 | 35W4 6397
2409 | 1978 5719 | 35W4 2213
2411 | 1978 3990 |35Z5GT 6742
5908 | 19v8 2541 | 35Z5GT 6743
5909 | 21EX6 5588 | 36AM3 5590
4542 | 21GY5 6825 | 36AM3A 6105
6343 | 21HB5 6860 | 36AM3B 6173
6344 | 22BW3 6861 | 36AM3B 6174
6345 | 22DE4 6347 | 38HE7 6865
6097 | 25AV5GA 5616 |38HE7 6866
6072 | 25AV5GA 4316 | 38HE7 6867
6073 | 25AV5GT 3138 | 40FR5 6349
6074 | 25AV5GT 3140 | 50B5 5168
6369 | 25AX4GT 3766 | 5085 5169
6614 | 25BQ6GT 3150 |50C5 6298
4677 | 25BQ6GT 2347 | S0CEGA 4826
5959 25C5 6297 50C6GA 4827
6895 | 25C6GA 4824 | S0CAS 5323
7012 | 25C6GA 4825 | S0DC4 5424
7006 | 25CA5 4255 | 50DC4 5425
7007 | 25CD6G 3214 | S0EH5 6653
5009 | 25CD6G 3216 | SOEHS 5325
5210 | 25CD6GB 4423 | SOFAS 6198
5286 25D4 5364 50FK5 6244
6197 25DN6 4383 50FY8 5915
6098 25DN6 4385 50FY8 5916
6597 | 25DQ6A 5365 | S0HKé 6826
6370 | 25DQ6A 5366 | 50HKé 6372
£649 25DT5 5482 | S0L6GT 5487
6651 25DT5 5483 | SOL6GT 2690
4842 | 25EC6 5037 | 50Y6GT/G 1063-2
6552 | 25EC6 5038 | 60FX5 5964
6271 | 25EC6 5039 | 60FX5 5965
6650 | 25EH5 6652 | 70L7GT 1633
6740 | 25EH5 5322 | 70L7GT 1635
6823 | 25L6GT 5077 | 11723 2093
6856 | 25L6GT 5041 | 117L7/M7GT 6744
4884 25WAGT 7034 117L7/M7GT 6745
6885 | 25W6GT 3152
5422 | 25W6GT 3154 | NOTES 1331-3
5564 | 25Z6GT 930-4
6099 | 32ET5 5566 |PLATE NUMBERS
5565 | 32ET5A 6104 | REFER TO FRONT OF
6100 |33GY7 6862 | SHEET ONLY.
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2AF4,2AF4A 7037 6ERS 6731
2AS2 6729 6GHBA 6816
2DZ4 6828 6GHBA 6817
2GKS 6843 6GHBA 6818
3AF4,3AF4A 7038 6GQ7 7058 *
3AF4,3AF4A 7039 6JCb 7047
3AT2 7009 6JC6 7048
3BU8 6695 6JD6 7053
3DZ4 6830 6JD6 7054
3GK5 6844 6GU7 7024
3HM6 6799 6GW6 6732
3HM6 6800 6GX6 7017
3HM6 6801 6GX6 7018
3HS8 6696 6GX6 7019
3HT6 6845 6GY6 6808
3HT6 6846 6GY6 7025
3HT6 6847 6GY6 7026
3JC6 7030 6GZ5 6733
3C6 7031 6GZ5 6734
3JD6 7043 BHBS 6851
3J1D6 7050 6HFS 6819
4BU8 6697 6HJ8 7027
4DK6 6802 6HI8 7028
4DK6 6803 6HM6 6803
4HC7 6813 6HM6 6810
4HM6 6804 6HM6 6811
4HM6 6805 6HT6 6852
4HM6 6806 6HT6 6853
4HT6 6848 6HTH 6854
4HT6 6849 6HZ6 7020
4HT6 6850 6HZ6 7021
43C6 7046 6HZ6 7022
43C6 7047 6J10 6889
4JD6 7051 6JA8 6870
4J1D6 7052 6JA8 6871
5AS8 6897 6JA8 6872
SAS8 6898 6JH6 6834
SAT8 6764 6JH6 6835
S5AT8 6765 6JH6 6836
5GX6 7314 6IM6 6878
5GX6 7015 6IM6 6879
5GX6 7016 6IN6 6880
SHC7 6814 6IN6 6881
5KD8 6887 616 6890
6AF4,6 AF4A 7040 6IV6 6837
6AF4,6AF4A 7041 6178 7003
6AL11 6831 6178 7004
6AL11 6832 6KD8 6855
6AT8A 6766 6LF8 6891
6ATBA 6767 6LF% 5892
6ATBA 6768 6S8GT 6707
6BE3 6888 6X8,6X8A 6735
6BE3A 7010 6X8,6X8A 6736
6BF11 6899 6Y10 7043
6BF11 7000 6Y10 7044
6BK4A 7001 8JV8 6838
6BK4A 7002 8JV8 6839
6BU8 6702 9A8 6820
6CBSA 7056 * 9A8 6821
6CBSA 7057 9A8 6822
6CD3 7042 10AL1] 6858
6CL6 6730 10AL11 6859
6CUS 6704 10JA8 6873
6CUB 6705 10JA8 6874

o INDICATED AN ADDITION. ==> INDICATES A CHANGE.
CONTINUED ON FOLLOWING PAGE
_ s

TUNG-SOL ELECTRIC

INC.,

ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A.,

JANUARY 1,1965 PLATE #7055




TUNG-SOL

CONTINUED FROM PRECEDING PAGE

SUPPLEMENTAL CONTENTS

PAGE PLATE
10JA8 6875
12AE6A 6708
12AL11 6840
12AL11 6841
12AX7A 6737
12AX7A 6738
12BE3 6893
12BE3A 7011
12CUS 6709
12DT7 6876
12F XS 7005
12GW6 6739
12JN6 6882
12JN6 6883
13]10 6894
17BE3 6895
17BE3A 7012
17BF11 7006
17BF11 7007
17GWe 6740
17128 6823
17JZ8 ' 6856
17JM6 6884
17IM6 6885
19GQ7 7059 *
21GYS 6825
21HBS 6860
22BW3 6861
33GY7 6862
33GY7 6863
33GY7 6864
34CD3 7060 *
35Z5GT 6742
35Z5GT 6743
38HE7 6865
38HE7 6866
38HE7 6867
L17L7/M7GT 6744
117L7/M7GT 6745
25W4GT 7034
SOHK6 6826

«-=-> INDICATES A CHANGE

* INDICATED AN ADDITION.




PRINTEO INU 8. A,

SUPPLEMENTAL CONTENTS

- TUNG-SOL ~
SUPPLEMENTAL CONTENTS
PLEASE RETAIN IN YOUR BOOK THE MAIN CONTENTS PAGES DATED APRIL 1, 1965, IN
ADDITION TO THE MOST RECENT SUPPLEMENTAL CONTENTS PAGE DATED JULY-DEC.,
1965.
PAGE PLATE
Supplemental Contents 7075~
6AX8 7070
6AX8 7076*
6BK4B 7077
6BK4B 7078*
6JN8 7071
6JN8 7072
19JN8 7073
19JN8 7074
* INDICATES AN ADDITION
—INDICATES A CHANGE
N -,

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A. JULY-DEC. 1965 PLATE #7075







B e b

SDCoa—

pr—

T,

P —

)»-..uu.-u . oA

- TUNG-SOL =,

DEF INITIONS

CLASS A AMPLIFIER:
The Class A Amplifier is an amplifier in which the grid bias and the
exciting grid voltage are such that plate current flows approximately
360 electrical degrees of the cycle. Tre ideal Class A Amplifier
operates on the linear portion of the plate current vs grid voltage
characteristic in such a manner that the wave form of the olate cur—
rent isan exact reproduction of the exciting grid voltage. The Class
A Amplifier is characterized by low efficiency, low output and low
percentage of hamonic distortion.

CLASS AB AMPLIF |ER:
The Class AB Amplifier is an amplifier inwhich the grid tias and the
exciting grid veltage are such that plate current flows for appre-
ciably more than 180 electrical degrees but less than 360 electrical
degrees of the cycle. This class of amplifier, sometimes designated
as "Class A’ (prime) Amplifier" is characterized by efficiency, out-
put and percentace of harmonic distortion intermediate to those of
Class A and Class B Amplifiers. v

CLASS B AMPLIFIER:
The Class B Amplifier is an amplifier in which the grid bias and the
exciting grid voltage are such that plate current flows approximately
180 electrical degrees of the cycle. The grid bias is approximately
equal to tke plate current cut-off value, and the power output is
proportional to the square of the excitation arid voltage. The Class
B Amplifier is characterized ty medium efficiency, medium output and

medium percentage of harmonic distortion.

CLASS BC AMPLIFIER:
The Class BC Amplifier isan amplifier in which the grid bias and the
exciting grid voltage are such that the plate current flows slightly
less than 180 electrical degrees of the cycle. The Class BC Amplifier
is characterized by an efficiency, anoutput and a percentage of har-
monic distortion intermediate to those of Class B and Class C Ampli-

fiers.
PLATE
617-1
nOV. 20
1939
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CLASS C AMPLIF IER:
The Class C Amplifier 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 power output and a high percentage of harmonic distortion.
NOTE: The suffix 1 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 2 denotes
that grid current flows during some part of the cycle.
AMPLIFICATION FACTOR:
The amplification factor u is the ratio of a small change in plate
voltage to a small change incontrol-grid voltage under the conditions
that the plate current remains unchanged and that all other electrode
voltages 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 o 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, all other electrode volt-

ages heing maintained constant.

TRANSCONDUCTANCE :
Transconductance g, trom one electrode to another is the ratio of a
small change in the magnitude of the alternating currents' in-phase
component that flows in the second electrode to a small change in
the alternating voltage of the first electrode, all other electrode
voltages being maintained constant.

CONVERSION TRANSCONDUCTANCE:
Conversion transconductance s. is the ratio of a small magnitude of
sinole beat-frequency component (F1+F2) or (F1-F2) of the output
electrode current tothe magnitude of a small control-electrode volt-
age of frequency Fi. This is under the conditions that all direct
electrode voltages and the magnitude of the electrode alternating
voltage Fz remains constant and that no impedances at the frequencies

F1 or F2 are present in the output circuit.

COPYRIGHT 1930 BY TUNG-SOL LAMP WORKS INC. RADIO TUBE DIVISION NEWARK. NEW JERSEY. U. S A

PLATE
618-1

PR P

e o ey

—ne D

e



PUINTED N U 5. A

)

PLATE
619-1

nov.20
1939

_

TUNG-SOL

CONVERSION PLATE IMPEDANCE:
Conversion plate impedance isthe ratio of a small change in the plate
voltage of a frequency converter to a small change in its plate cur-
rent under the conditions that all direct voltages remain constant
and that no impedances to the oscillator frequency or to the measurement
frequency are present in its plate circuit.

CONVERSION GAIN:
Conversion aqainisthe ratio of the magnitude of the intermediate fre-
quency voltage developed at the output circuit of the frequency con-
verter, to the magnitude of the exciting voltage anplied to the sig-
nal grid.

VOLTAGE GAIN:
The voltage gain of an amplifier stage is the ratio of voltage devel-
oped across the plate impedance to the exciting grid voltage.

VOLTAGE AMPLIF IER:
A voltage amplifier is an amplifier whose primary purpose is to obtain
a voltage gain without regard to the power delivered into its output

clireni L.

PHASE INVERTER:
Phase inverter is an .amplifier whose purpose is shifting the phase of
an incoming signal voltage by 180 degrees to provideadriving voltage
in combination with the original signal for a push-pull amplifier.

POWER AMPLIF |ER:
Power amplifier is an amplifier whose primary purpose is to deliver
power into a load circuit.

PUSH-PULL AMPLIF[ER:
A push-pull amplifier consists of two similar amplifiers so arranged,
that the output voltage of one is 180° out of phase with the other.
Push—pull amplifiers 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 delivered
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 of permissable total

harmonic distortion of five per cent.

.
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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 limited 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 pmho.

MODULAT |ON:
Modulation is the process by which some 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.

INTERMODULAT ION:
Intermodulation is the production in a non-linear 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 thedesired 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
amplitude 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.

\ —
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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 voltage drop varies with the current and
is the anode voltage produced by a specified platecurrent. 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 tube 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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SYMBOLS OF TUBE CHARACTERISTICS
Cak Grid to cathode capacitance (input)
Cpk Plate to cathode capacitance (output!
Cgp Grid to plate canacitance
Ep Average or quiescent value ot plate voltage
Epb Plate supply voltage
Ee Average or quiescent value of grid voltage
Bz Average or quiescent value of #1 grid voltage
Ecs Average or quiescent value of #2 grid voltage
Eces #1 Grid supply vol tage
Eren #2 Grid supply voltage
Ef Filament or heater terminal voltage
E¢g Heater or filament supply voltage
Einy  Peak (or crest) inverse voltage
Es;g Signal voltage (input to control grid).
O Grid-plate transconductance (mutual condéctance)
Iy Average or quiescent value of plate current
I Average or quiescent value of grid current
s Average or quiescent value of #1 grid current
les Average or quiescent value of #2 grid current
l¢ Filament or heater current
I Load current
ls Total electron emission (total cathode current)
ma. Current in milliamperes
megohm Resistance in millions of ohms
mw. Milliwatts is power expressed in thousandths of watts
: Power input
o Power output
Pp Anode dissipation
RMS Root-Mean-Square
Ry Load resistance
o Plate resistance
S¢ Conversion tranconductance
ty Cathode heating time
1 Amplification factor
ufd Capacitance in microfarads
pufd Capacitance in micro-microfarads
umhos  Conductance in micromhos
s

TUNG-SOL
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SYMBOLS OF TUBE ELEMENTS

(AS EMPLOYED IN CONNECTION WITH BASE DIAGRAMS)

USE THIS COLUMN FOR ALL DATA
SHEETS DATED PRIOR TO
JUNE 15, 1944

Anode Grid
R Ray Control Electrode

F Filament

Ft Filament Tap
Control Grid

H Heater

Hy  Heater Tap

Internal Connection

K Cathode

No  No Connection

P Plate

D, Diode Plate

S Metal Shell

S; Internal Shield

Xs External Shield

T Target

] Beam Plate

Fc. Filament Center (Electrical)
Gy Modulator Grid

G, Oscillator Grid

Gg  Screen Grid

H. Heater Center (Electrical)
P;  Input Plate

P, Oscillator Plate

Pr Remote Cut-Off Plate

Ps  Sharp Cut-Off Plate

Sy Suppressor Grid

ALL BASING DIAGRAMS ARE BOTTOM VIEWS,

A
D

USE THIS COLUMM FOR ALL DATA
SHEETS. DATED JUME 15, 1944
AND LATER

Arode

Deflectors, Ray
Control Electrode

Filament

(Al’ A2, étC-)
(Dl' Dz, etc.)

(Gy, Gy, etc.) Grid

F
B Filament Tap
G
H

Heater

Hy Heater Tap

Internal Connec-
tion

(Not For External Use)

Jumper
Cathode
No Connection

Shell

Internal Shield
External Shield
Target

Beam Plate

GRID SUBSCRIPT NUMBERS ARE USED ONLY WHEN
THERE 1S MORE THAN OKRE GRID IN THE TUBE.
THEY SIGNIFY THE SEQUENCE FROM THE .CATHODE.
FOR EXAMPLE, G, INDICATES THE 3RD. GRID
FROM THE CATHODE. WHEN THERE ARE.TWIK ELE-
MENTS IN A TUBE, SUBSCRIPTS ARE USED ONLY
IF THERE 1S MORE THAN ONE GRID IN ANY GIVEN
UNIT. FOR EXAMPLE, A TRIODE-PENTOOE IS
LABELLED 62. G, FOR A PENTODE SECTION,
WHEREAS THE TRIODE SECTION IS LABELLED G.
LF THERE ARE 2 PENTODE SECTIONS, THERE ARE
THEN TWO SETS OF SUBSCRIPTS.

THEY ARE SYMBOLIC

AND DO NOT NECESSARILY REPRESENT INTERNAL TUBE CONSTRUCTION.

Plate, Diode Plate

COPYRIGHT 1944 BY TUNG-SOL ELECTRIC INC.
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PLATE
1453
AU, 31
1944
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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, FOR EXAMPLE, IN THE PERMISSIBLE TEMPERATURES AT WHICH THE VARIOUS
ELECTRODES MAY BE OPERATED, INTHE AMOUNT OF CURRENT WHICH CAN BE EMITTED
BY THE CATHODE, AND IN THE VOLTAGE GRADIENTS WHICH MAY BE PERMITTED BE—
TWEEN THE VARIOUS TUBE ELEMENTS.

MAX IMUM 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

BDES[GN—-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, AND SHOULD NOT BE EXCEEDED UNDER NORMAL
CONDITIONS.

THE DEVICE MANUFACTURER CHOOSES THESE VALUES TO PROVIDE ACCEPTABLE SERV—
ICEABILITY OF THE DEVICE IN AVERAGE APPLICATIONS, TAKING RESPONSIBILITY
FOR NORMAL CHANGES IN OPERATING CONDITIONS DUE TO RATED SUPPLY VOLTAGE
VARIATION; EQUIPMENT COMPONENT VARIATION, EQUIPMENT CONTROL ADJUSTMENT,
LOAD VARIATION, SIGNAL VARIATION, 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.*

*FOR AN AC POWER SOURCE, 447 VOLT PLUS OR MINUS 40% 1S ACCEPTED USA
PRACTICE.

ABSOLUTE-MAX IMUM 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 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, TAKING NO RESPONSIBILITY FOR EQUIPMENT VARI—
ATIONS, ENVIRONMENT VARIATIONS, AND THE EFFECTS OF CHANGES IN OPERATING
CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS.

CONTINUED ON FOLLOWING PAGE
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CONTINUED FROM.PRECEDING PAGE

THE EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGHOUT
LIFE NO ABSOLUTE—MAXIMUM VALUE FOR THE {NTENDED SERVICE IS EXCEEDED WITH
ANY DEVICE UNDER THE WORST PROBABLE OPERATING CONDITIONS WITH RESPECT TO
SUPPLY—VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, EQUIPMENT CON—
TROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, ENVIRONMENTAL CONDI—
TIONS, AND VARIATIONS IN DEVICE CHARACTERISTICS.

DESIGN-MAXIMUM RATING SYSTEM

DES|GN—MAX IMUM RATINGS ARELIMITING 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, TAKING RESPONSIBILITY FOR THE EFFECTS OF
CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS INDEVICE 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 VARIATION, EQUIPMENT COMPONENT VARIATION, EQUIPMENT
CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL
CONDITIONS.

D ISCUSSION

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, AND VARIATIONS IN
ANY POSSIBLE CIRCUIT OPERATING CONDITIONS. THE ABSOLUTE—MAXIMUM SYSTEM
ASSIGNS THIS ENTIRE RESPONSIBILITY TO THE CIRCUIT DESIGNER. THE DESIGN—
MAX IMUM 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
OPERATING 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

1. SELECT OR OTHERWISE OBTAIN A BOGEY DEVICE.
2. OPERATE EQUIPMENT USING BOGEY DEVICE AT STATED NORMAL SUPPLY

VOLTAGE.

3. SELECT ALL COMPONENTS ASSOCIATED WITHDEVICE FOR AVERAGE VALUES,
AND SET ALL CONTROLS FOR NORMAL SETTINGS.

4. MEASURE ALL DEVICE CURRENTS, VOLTAGE DISSIPATIONS, ETC., AND
COMPARE WITH RATINGS. |IF NO RATING Ié EXCEEDED THE DEVICE IS
BEING OPERATED WITHIN RATING WHERE THE EQUIPMENT IS NOT SUB-—
JECTED TO SUPPLY VOLTAGE VARIATIONS IN EXCESS OF STANDARD AC-

CEPTED PRACTICE.

CONTINUED ON FOLLOWING PAGE
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CONTINUED FROM PRECEDING PAGE

ABSOLUTE—-MAX IMUM SYSTEM

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

AGE, CURRENT, DISSIPATION, ETC.,) TO BE RATED. THIS MEANS COMBINING EX—
TREMES OF SUPPLY VOLTAGE, LlMIf COMPONENTS, EXTREMES OF CONTROL SET-—
TINGS, SIGNAL, AND ENVIRONMENT, AND LIMIT DEVICES IN SUCH A WAY AS TO
PRODUCE THE WORST PROBABLE VALUE.

2. UNDER THE ABOVE CONDITIONS MEASURE THE ITEM CONSIDERED AND IF THIS IS

WITHIN RATING, THE RATING IS BEING MET.

3. REPEAT THE ABOVE FOR EACH ITEM BEING CONSIDERED.

DES|GN-MAXIMUM SYSTEM

L. ESTABLISH THE WORST PROBABLE OPERATING CONDITIONS FOR THE |ITEM TO BE

RATED. THIS MEANS COMBINING EXTREMES OF SUPPLY VOLTAGE, LIMIT COMPO-—
NENTS, EXTREMES OF CONTROL SETTINGS, SIGNAL, AND ENVIRONMENT SO AS TO
PRODUCE THE WORST PROBABLE CONDITIONS.

UNDER THE ABOVE CONDITIONS, USING A BOGEY DEVICE MEASURE THE ITEM CON—
SIDERED AND IF THIS IS WITHIN RATING, THE RATING IS BEING MET.
REPEAT THE ABOVE FOR EACH ITEM BEING CONSIDERED.

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

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 PUBL ISHED
VALUES. SUCHA TUBE IS EXTREMELY DIFFICULT TOFIND BECAUSE OF THE LARGE
NUMBER OF CHARACTERISTICS INVOLVED. FOR PRACTICAL PURPOSES OF APPL ICA-
TION, ABOGEY TUBE CAN BE OBTAINED BY CONSIDERING ONLY THOSE CHARACTER—
ISTICS WHICH ARE DIRECTLY RELATED TO THE CLASS OF SERVICE BEING
EVALUATED.

WORST PROBABLE CONDITIONS:

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

FOR _EXAMPLE A TELEVISION SET, CAN BE MISADJUSTED SO AS TO PRODUCE NO
PICTURE AND AT THIS TIME EXTPEMES OF VOLTAGE OR DISSIPATION MAY BE
REACHED, WHICH COULD BE CALLED A 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 BE CALLED
THE WORST PROBABLE CONDITION.

THE ABOVE DEFINITIONS WERE TAKEN FROM A PUBLICATION (J5-C3) OF THE JOINT
ELECTRON TUBE ENGINEERING COUNCIL. THIS PUBLICATION, INCLUDES A MORE EX—
TENSIVE WRITE UP FOR THOSE WISHING TO FURTHER STUDY THE SUBJECT OF MEAN—

ING AND APPLICATION OF THE RATING SYSTEM.

~
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NOTES ON THE USE OF LIMIT TUBES

\

TUNG-SOL

At least two occasions arise which make it desirable to obtain limit
tubes for one or more characteristics. One is where one is trying to
determine the ability of a circuit to operate with 1imit tubes; the
other is when one wants to determine whether tubes are being operated
within absolute-maximum ratings in a circuit.

However limit tubes are difficult to obtain even for one character-
istic. And very often such tubes are unstable or have other character-
istics out of limits. Therefore we believe an alternate procedure is
mich 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 limit tubes are installed in it.

An alternate method has three advantages over the Timit tube method.
First, it is easier to obtain tubes with the reauired 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 limit characteristics, all characteristics on the tubes
can be measured and used to determine the effect of any characteristic
on circuit performance.

=

_/
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PRINTES 14 . 5. A,

TYPICAL CIRCUITS
a ""'.‘i'!i"ln B

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 particmlar 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 feasitle 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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TYPICAL CIRCUIT

TUNG-SOL

6 TUBE AGC/DC BATTERY PORTABLE RECEIVER
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6 TUBE AUTOMOBILE RECEIVER

TYPICAL CIRCUIT

TUNG-SOL

e Ed
=X g
SnEa
"
“suvay gy = mp Q310K sv 143903 zis 1ivm N\M SHOLSIS3IY AL( 3
e%oy) 40} ||y = nd *Suwi| Jemoy = :. 1102 J03w|||280 = | swyp oot = 8y 6oy Lh'0 = max swyo 000°Lh = or?
403%UG|A = A 1100 p|®|4 so)weds = N._ *suwil 3nding = mp *suwJ)l cduy 4y = M» swyo 00T = :._ “boy 0°0T = Ax swyo 000°‘89 W ax
on0yy 4y = 1 L l1ed wuuezny = ©y (3iem T) Swyo 02Z = M.ﬂ_x :a.._wuoumu_ei =27y »”“u mmw = m“
1109 - s3noud SUBUOISHVIL S MM E " T wio 89 = g
- = . . . s = [ = Ll L] swyo 00022 =
= - e - - - - -— — - e Gy = 9
Py = swup 00022 = |y
swyo 000°89 =
uuuH NNUH wau QNQHI nNoH NNOHH swyo 02z = mx
+] +! swyo 89 =
i B ““au3LLve “fow ezto = Ty
H _.._ 170A 9 SHOLSIS3Y
- 8
oo = 6T i1l 06 = 8
m_m im oz = wwu 00T = MMW Z) Jewioysueil u| 5
$ i\ 5 i oz &= = bupjdnod Ayjoedey = b}
Eu\ S 7 M 1000 = m«w ﬁwm Nwao = m:w il o0 = m.u
€ / A 009T) 47| ho0"0 = 4% il oot = 8%, T Goto = g0
r [ » Go = mwu 37| Got0 = mau sJpwwJl 02
= i e B N JLTURPUO) =
G2) = Ly \ MMM 2 ‘L MW.N _ :w :w,_:c:» buey-¢ mw
Iﬁ N _.__::_ﬁ 06z = %%y il G0t0 = 1Ty JewWw|Jl eBUUBIUY L
mew Ly < N 100 = 3 ‘puon bujppeg 6 sl 00g - oot = &
1 i sz =9 joiej1asg = O M Gooto = o
¢ix00 $¥0119vdVd
- . - - - - . .
1 - o - - - e - -
i k
WWWY K
6
>
cys ¥ .m ;
> < 2
$ - “" ="' “"mm < 2
>
.hl_u <
[ 1
Y*- ﬁ -—l
4 | €15
" AAAA, nv
YW 9] 1
C (ol Heg ™ 1
< o]
QA = I
9
1 oL 1o13s9 19.VS9 9y 19INS9
¥0 ¥0 ¥0
S 91v9 w<mw 9389 ovds

NEWARK, NEW JERSEY. U.S A.

TUBE DIVISION

ELECTRON

COPYRIGHT 1946 BY TUNG-SOL ELECTRIC INC.



IO TUBE AC SUPERHETERODYNE RECEIVER

TYPICAL CIRCUIT

TUNG-SOL
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TRANSISTOR SYMBOLS

=

TUNG-SOL —
TRANSISTOR ELECTRICAL SYMBOLS

SMALL SIGNAL ANQ HIGH FREQUENCY PARAMETERS
A

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

Corvion e Eror forward current transfer ratio,
output AC short—circuited
Common collector

Examples of other corresponding common emitter symbols

Common base the frequency at which the magnitude of
the small-signal short-circuit forward
current transfer ratio is 0.707 of its

Common emitter low frequency value.

Collector to base Capacitance measured across the

output terminals with the input
Collector to emitter| AC open-circuited.

Base spreading resistance
Common emitter Power Gain (use Gp for common base)

Noise Figure

SWITCHING CHARACTERISTICS

AT SPECIFIZD BIAS
Ohmic delay time

Rise ti
: . These depend on both trans-

istor and circuit parameters
Storage time

Fall time

Saturation voltage at specified o and lg. This is
defined only within the collector saturation region.

Common emitter — static value of short-circuit forward
current transfer ratio. hgp = Ig

Ig

CONTINUED ON FOLLOWING PAGE

e,

TUNG=S0L ELECTRIC (NC.

ELECTRON TUBE DIYISION BLOOMFIELD, NEW JERSEY, U.S.A. JULY 1, 1956 PLATE #4706




TRANSISTOR SYMBOLS

r’

hFE {INV)

hfe

'c,!g, s
Ves, Ves
Vee
Vee

BVcgo

Veeo

BVceo

VeeR

Vces

Ver

Vees
Veee
VegEe

TUNG-SOL

CONTINUED FROM PRECEDING PAGE

TRANSISTOR ELECTRICAL SYMBOLS - cont'o

SWITCHING CHARACTERISTICS — cont'd

AT SPECIFIED BIAS

Inverse hpp (emitter and collector leads switched)

Large-signal value of h¢, Large-signal values of
parameters a@re 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 collector to emitter

Voltage base to emitter

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

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

Breakdown voltage, collector to emitter, with base open-
circuited. This may be a function of both "m" (the charge
carrier multiplication factor) and the hgy of the tran-
sistor. Specify Ic.

Similar to Vpgg except a resistor of value "R" between
base and emi?%er

Similar to Vepo 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, Vpr = Veg _— Vgp

Supply Voltage collector to base NOTE — third sub-
script may be
Supply voltage collector to emitter omitted if no
confusion results.
Supply voltage base to emitter

CONTINUED ON FOLLOWING PAGE




PRINTES N V. 6. A,

TRANSISTOR SYMBOLS

Igo, IcBo

'e0, EBO

Iceo

lces

lecs

NOTE:

NOTE:

5

SUBSCRIPTS FOR MULT!-ELECTRODE DEVICES ARE DEVELOPED BY NUMERIC ADDITIONS TO THE SUBSCRIPTS.
SIMILAR ELECTRODES MAY BE NUMBERED IN SEQUENCE FROM THE INTENDED INPUT TO THE INTENCED OUTPUT
ELECTRODES. EXAMPLES:

REVERSE BIASED JUNCTION MEANS BIASED FOR CURRENT FLOW IN THE HIGH RESISTANCE DIRECTION.

TUNG-SOL ~

CONTINUED FROM PRECEDING PAGE

TRANSISTOR ELECTRICAL SYMBOLS - cont'o

DC MEASUREMENTS - cont'd

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.

Ves2 Vi Ves2? 'eor ez

2

TUNG-SOL ELECTRIC INC.

ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. JULY 1, 1956 PLATE #4707
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)

BULB TEMPERATURE CURVES
- TUNG-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 tofind 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 for the 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 cooling, and to allow sufficient time to obtair a
stable reading.

o _
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TENTATIVE DATA OAZ2
r TUNG-SOL

VOLTAGE REGULATOR

3¢ MINIATURE TYPE
| el
MAX.
i f COLD-CATHODE GLOW D ISCHARGE
2§W
3
-5 MAX‘
-33 5 ANY MOUNTING POSITION
2g
MAX
o] |
BOTTOM VIEW
GLASS BULB 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 VOLTAGE ACROSS A LOAD WITH MODERATE CHANGES IN LOAD CURRENT AND
SUPPLY VOLTAGE.

RATINGS
MAX|MUM AND MINIMUM RATINGS ARE ABSOLUTE VALUES
MAX IMUM AVERAGE STARTING CURF?ENTA 75 MA .
MAX IMUM DC OPERATING CURRENT (CONTINUOUS) 30 MA .
MINIMUM DC OPERATING CURRENT (CONTINUOUS) 5] MA .
MAX IMUM AMBIENT TEMPERATURE +90 %
MINIMUM AMBIENT TEMPERATURE -55 °c

AAVERAGED OVER STARTING PERIOD NOT EXCEEDING 10 SECONDS.

TYPICAL OPERATING CONDITIONS AND CHARACTEKISTICS

MINIMUM DC ANODE SUPPLY VOLTAGE® 185 VOLTS
DC STARTING VOLTAGE (APPROX.) 155 veLTs
DC OPERATING VOLTAGE (APPROX.) 150 VCLTS
SERIES RESISTOR €

MAX IMUM SHUNT CAPACITOR 0.1 nt
REGULATION (5 TO 30 MA.) 2 VELTS

BIOT LESS THAN INDICATED SUPPLY VOLTAGE SHOULD BE PROVIDED TO INSURE "STARTING"™ THROUGHOUT TUBE
LIFE,

CSNOULD BE SUFFICIENT TO LIMIT OPERATING CURRENT THROUGH TUBE TO 30 MA. AT ALL TIMES AFTER THE
STARTING PERIOD.

SIMILIAR TYPE REFERENCE: Ratings and characteristics somewhat similiar to
type OD3/VR150.

RLATE
2018

VUKE 1,
1948

N Y,

COPYRIGHT 1948 BY TUNG-SOL ELECTRIC INC ELECTRON TUZE DIVISION NEWARK, NEW JERSEY. U S A
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PLATE
1454
AUG. 31
1944

o
I7e
MAX.
ST-12 376
MAX. "
48
X.

1165
MAX.

THE OA3/VR75, 0B3/VR90, OC3/VR105, AND OD3/VR150 ARE COLD-CATHODE,
GLOW-D ISCHARGE. 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 L INE-
VOLTAGE VARIATIONS. LIKE OTHER GLOW-DISCHARGE TUBES, THEY MAY ALSO BE

TUNG-SOL

OA3,

oB3, 0C3, 0D3

VOLTAGE REGULATOR

COLD CATHODE - GLOW D ISCHARGE

GLASS BULB

HUHUH‘“‘—”——————l** SMALL SHELL OCTAL 6-PIN BASE

BOTTOM VIEW

USED AS RELAXATION OSCILLATORS, AND FOR SPARK-OVER PROTECTION.

RATINGS AND TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

MAX |MUM AND MINIMUM RATINGS ARE ABSOLUTE VALUES

DC ANODE SUPPLY VOLTAGE A

DC OPERATING CURRENT (CONTINUOUS)
DC OPERATING CURRENT (CONTINUOUS)
AMBIENT TEMPERATURE RANGE

DC STARTING VOLTAGE (APPROX.)

DC OPERATING VOLTAGE (APPROX.)
REGULATION (5 TO 30 MA.)
REGULATION (5 TO 40 MA.)
REGULATION (40 TO 30 MA.)

DC ANODE SUPPLY VOLTAGE A

DC OPERATING CURRENT (CONTINUOUS)
DC OPERATING CURRENT (CONTINUOUS)
AMB IENT TEMPERATURE RANGE

DC STARTING VOLTAGE (APPROX.)

DC OPERATING VOLTAGE (APPROX.)
REGULATION (5 TO 30 MA.)
REGULATION (5 TO 40 MA.)

A
NOT LESS THAN IKDICATED SUPPLY VOLTAGES SHOULD BE PROVIDED TO INSURE

THROUGHOUT TUBE LIFE.

0A3/VR75

105 MIN.
40 MAX.
5.0 MIN.
-Hh5 10 + 90
100
15
3.0
5.0

0C3/VR105

133 MIN.

40 MAX.

5.0 MIN.
-55 T0 + 90

115

105

1.0

2.0

0B3/VR90
125 MIN. VOLTS
30 MAX. MA.
10 MIN. MA.
3
VOLTS
90 VOLTS
VOLTS
VOLTS
8.0 VOLTS
0D3/VRI50
185 MIN. VOLTS
40 MAX. MA .
5.0 MIN. MA .
<55 70+ 90 o¢c
160 VOLTS
150 VOLTS
2.0 VOLTS
4.0 VOLTS
"STARTING"

COPYRIGHT 1944 BY TUNG-SOL ELECTRIC INC

ELECTRON TUBE DIVISION

NEWARK. NEW JERSEY, U. S A
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TENTATIVE DATA 0Cc2

-

N

TUNG-SOL

VOLTAGE-REGULATOR
MINIATURE TYPE

COLD CATHODE

ANY OPERATING POSITION

GLASS BULB 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

VOLTAGE-REGULATOR SERVICE

MAX IMUM AVERAGE STARTING CURRENTB 75 MA.
MAX IMUM DC CATHODE CURRENT 30 MA.
MINIMUM DC CATHODE CURRENT 5 MA.
MAX IMUM FREQUENCY 0 CPS.
AMBIENT TEMPERATURE RANGE -5 10 + 90 e
MAX IMUM CARCUIT VALUES:

SHUNT CAPACITANCE QL. 753
A

ABSOLUTE VALUES.

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN

MIN. AVG. MAX.
DC ANODE—SUPPLY VOLTAGE c —_— — VOLTS
ANODE BREAKDOWN VOLTAGE:
UNDER TOTAL DARKNESS S Sl 1u5° VOLTS
UNDER NORMAL AMBIENT LIGHT
CONDITIONS — 105 TRl VOLTS
ANODE VOLTAGE DROP 68E 75 83 VOLTS
REGULATION (5 TO 30 MA.) — 3 4.5 VOLTS

BAVERAGED OVER STARTING PERIOD NOT EXCEEDING 10 SECONDS. THIS STARTING PERIOD MUST BE FOLLOWED
BY A STEADY-STATE OPERATING CONDITION OF AT LEAST 20 MINUTES, OR TUBE PERFORMANCE WILL BE
IMPAIRED.

CTHE MINIMUM VALUE TO INSURE "STARTING" THROUGHOUT TUBE LIFE MUST BE EQUAL TO THE ANODE BREAK-
DOWN VOLTAGE PLUS THE VOLTAGE DROP ACROSS THE SERIES RESISTOR AT THE MAXIMUM VALUE OF THE LOAD
CURRENT.

DNAXINUM INDIVIDUAL TUBE VALUE DURING USEFUL LIFE. E

MIN. INDIVIDUAL TUBE VALUE DURING USEFUL LIFE.

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. NOVEMBER 1, 1958 PLATE #5347
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TENTATIVE DATA

IAD4

I
Ec,=0
== | ADY
gt
PENTODE
y Ef = 1.25 Volts
B Ec,= 45 Volts
’ =0.5
l =
3
'-'/'
» | 4
w
o
%‘ -1.0
- —-—
=R e
=
i 55
5
a. —
-
|
-2.0
1 1
= T
=25
—
0 ]
0 25 50 75 100
PLATE VOLTS
1ADY /
PENTODE §
E¢ = 1.25 Volts
Ec.- 45 Volts
: /
| /
. 7 2
3 5
/ 2
/ E
=
2 w
Pd =
i/ .
/V
|
,/
/]
Yy
-
-5 e = =) = 0°
GRID #1 VOLTS

TUNG-SOL ELECTRIC INC.
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BLOOMFIELD, NEW JERSEY, U.S.A.

OCTOBER 1, 1957 PLATE #5079




IAD4 TENTATIVE DATA

1ADY
PENTODE
Ef = 1.25 Volts
Ec, = 30 Volts
3
iy =0
_J——-
‘f_‘
w
g o ]
&
S | ] -0.5
=
=
=
w
= -1.0
", | -
4 !
| -1.5
=00
0 [ 1
0 25 50 75 100
PLATE VOLTS
1ADY
PENTODE
Ef = 1.25 Volts 3
Ec,= 30 Volts
w
2 =
a
=
4
=
/ 1 E
- |
o.
//
s
b 0
-5 -4 -3 -2 =l 0
GRID #1 VOLTS
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)

5 TUNG-SOL —~

IAE 4

PENTODE
MINIATURE TYPE

FILAMENT

1.25£0.19 VOLTS 0.1 AMP.

ANY MOUNTING POSITION

BOTTOM VIEW

BASING DIAGRAM

GLASS BULB JEDEC 6AR

MINTATURE BUTTON
7 PIN BASE E7-1

OUTLINE DRAWING
JEDEC 5-2

THE 1AE4 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 EXTERNAL SHIELD #313

GRID #1 TO PLATE (MAX.) 0.008 pf
INPUT 3.6 pf
OUTPUT 4.4 pf
RATINGS
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM

FILAMENT VOLTAGE (DC) 1.25t0.19 VOLTS
MAXIMUM PLATE VOLTAGE 90 VOLTS
MAX IMUM GRID #2 VOLTAGE 90 VOLTS
MAX IMUM GRID #4 VOLTAGE

NEGATIVE—BIAS VALUE 50 VOLTS

POSITIVE—BIAS VALUE 0 VOLTS
MAX IMUM TOTAL CATHODE CURRENT i MA.

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS Ay AMPLIFIER

PLATE VOLTAGE 90 VOLTS
GRID #2 VOLTAGE 90 VOLTS
GRID #4 VOLTAGE 0 VOLTS
PLATE RESISTANCE 0.5 ME GOHM
TRANSCONDUCTANCE 1550 UMHOS
PLATE CURRENT G 8L MA.

GRID #2 CURRENT 1.2 MA.

GRID #4 VOLTAGE (APPROX. FOR Ib = 50 @A ) =B VOLTS

L : i

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A.. MAY 1, 1961 PLATE #6156







PRINTES INU. 8. A,

)

TENTATIVE DATA IAG4

4 TUNG-SOL —~
PENTODE
¥ 285"
MAX. SUBMINIATURE TYPE
"
<
agx COATED FILAMENT
] 1.25 VOLTS  0.04 AMP.
AC OR DC
T.2X 3 Il" ANY MOUNTING POSITION
2 BOTTOM VIEW
MAX. 0.046" TINNED
FLEXIBLE LEADS
LENGTH: 4.5" MIN.
SPACING: O0.048"
CENTER—TO—CENTER
ﬁ f GRID #3 1S COMPOSED OF TWO
SEPARATE DEFLECTOR PLATES,
" ONE OF WHICH IS CONNECTED TO
54321 |_é.M|N LEAD 3 & THE OTHER TO LEAD 5.
[TH_24
GLASS BULB
COLORED DOT |S ADJACENT
TO LEAD 1

THE 1AGY 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 CENTER SYSTEM
FILAMENT VOLTAGE (DC) 1.25 VOLTS
MAXIMUM PLATE VOLTAGE 90 VOLTS
MAX IMUM GRID #2 VOLTAGE 90 VOLTS
MAX IMUM CATHODE CURRENT (ZERO SIGNAL) 4 MA .

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS A, AMPLIFIER

FILAMENT VOLTAGE (DC) 1.95 VOLTS
FILAMENT CURRENT 0.04 AMP .
PLATE VOLTAGE 414 VOLTS
GRID #2 VOLTAGE 41.4 VOLTS
GRID #1 VOLTAGE -3.6 VOLTS
PEAK AF GRID #4 VOLTAGE 3.6 VOLTS
PLATE RESISTANCE .18 ME GOHM
TRANSCONDUCTANCE 1 000 UMHOS
ZERO—SIGNAL PLATE CURRENT 2.4 MA .
ZERO—SIGNAL GRID #2 CURRENT 0.6 MA .
LOAD RESISTANCE 12 000 OHMS
TOTAL HARMONIC DISTORTION (APPROX.) 12 PERCENT
POWER OUTPUT 35 MW .

, i

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. MARCH 1, 1955 PLATE #4262




IAG4

1 AGY
PENTODE CONNECTION
Ee =1.95 Volits
Ec, = 41.4 Volts
Z ‘Ib
o 7.5 O et e ey ~
E o Ec, = 0
g -
= A |
= ¥ =
= I
= 5.0 // — |
o \ / -2
s /
e B |
= \
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= ] N T 1
= — —_..._,________E_Ci:o
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a 0 =,
0 25 50 75 100
PLATE VOLTS
1AGY
PENTODE GONNECTION
Ef = 1.25 Volts
Ecy T 3.6 Volts
Eiq = 2.55 Volts ac
20 E;g = 41.4 Volts 40
= —
2 Yo -
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TENTATIVE DATA

(

_

IAGS

TUNG-SOL

DIODE PENTODE
SUBMINIATURE TYPE

285"
y MAX.

<385
MAX.
(\‘— COATED FILAMENT
1.25 VOLTS .03 AMP.
N DC
T2x3| | L
2 ANY MOUNTING POSITION
MAX.
|l|
654321 -
T,
GLASS BULB
COLORED DOT |S ADJACENT
TO LEAD 41

THE 1AGH IS A FILAMENT TYPE DIODE-PENTODE DESIGNED FOR USE

BOTTOM VIEW

0.046" TINNED
FLEXIBLE LEADS

LENGTH: 4.5" MIN.
SPACING:O.D48"
CENTER—TO—CENTER

GRID #3 1S COMPRISED OF TWO
SEPARATE DEFLECTOR PLATES, ONE
OF WHICH 1S CONNECTED TO LEAD
4 AND THE OTHER TO LEAD 6

IN APPL |CA-

TIONS REQUIRING EXTREME ECONOMY OF SPACE, WEIGHT, AND BATTERY DRA{N. 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 SHIELD CONNECTED TO LEAD 4

GRID TO PLATE:(G4 TO P)
INPUT: G4 TO (F+G2+G3)
OUTPUT: P TO (F+G2tG3)

RATINGS
ABSOLUTE MAXIMUM VALUES
MAXIMUM FILAMENT VOLTAGE (DC)
MAXIMUM PLATE VOLTAGE
MAX IMUM GRID #2 VOLTAGE
MAX IMUM TOTAL CATHODE CURRENT
MAX IMUM DI1ODE CURRENT FOR CONT|NUOUS OPERATIONA

ATHE DIODE IS LOCATED AT THE NEGATIVE END OF THE FILAMENT.

CONTINUED ON FOLLOWING PAGE

0. 10 wu f

1.7 wi f

2.4 e f
1.25£20% VOLTS
50 voLTB
50 VOLTS

0.5 MA .

0.25 MA .

=

TUNG-SOL ELECTRIC INC.

ELECTRON TUBE DIVISION

BLOOMFIELD, NEW JERSEY, U.S.A.

DECEMBER 1, 1955 PLATE #4513




IAGS

TENTATIVE DATA

TUNG-SOL

Y
CONTINUED FROM PRECEDING PAGE
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS Ay AMPLIFIER
FILAMENT VOLTAGE (DC) 1.25 1:25 VOLTS
FILAMENT CURRENT 03 03 AMP .
PLATE VOLTAGE 22.5 ) VoL TS
GRID #2 VOLTAGE 22,5 45 VOLTS
GRID #4 VOLTAGE 0 -2.0 VOLTS
PLATE RESISTANCE 0.7 2.5 ME GOHM
TRANSCONDUCTANCE 235 250 uMHOS
PLATE CURRENT 0.7 0.28 MA.
GRID #2 CURRENT 0.043 Qa2 MA .
GRID #4 RESISTOR L5} 0 ME GOHM
MINIMUM DIODE CURRENT AT 40 VOLTS pch 0 5 MA.
RESISTANCE — COUPLED AMPLIFIER

FILAMENT VOLTAGE (DC) 1.25 1.25 VOLTS
FILAMENT CURRENT .03 .03 AMP .
PLATE SUPPLY VOLTAGE 45 67.5 VOLTS
GRID #2 SUPPLY VOLTAGE 45 67.5 VOLTS
GRID #i VOLTAGE® 0 0 VOLTS
LOAD RESISTANCE 1 1 ME GOHM
SERIES GRID #2 RESISTOR B 5 ME GOHMS
GRID #2 BY—PASS CONDENSER 0l 0.1 wf
GRID #41 RESISTOR (FOLLOWING TUBE) 10 10 ME GOHMS
VOLTAGE GAIN (APPROX.) 50 70
ATME DIODE IS LOCATED AT THE NEGATIVE END OF THE FILAMENT.
BGRID #1 RESISTOR = 5 MEGOHMS.

S

)




PAIRIEE N U 8. A,

TENTATIVE DATA

IAGS

17 ”
& 4 = 0 PENTODE CONNECTION
L +—F Ec, = 45 Volts
L1 Ef = 1.25 Volts
Iy
«» 0.75 - TS, © WO
i )4 L 0.5 =
%ﬁ 1
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ELECTRON TUBE DIVISION
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1AGS

TENTATIVE DATA

1A65
PENTODE CONNECTION
Ec,  22.5 Volts IC
Ef = 1.25 Volts
Iy
4 0'3. — e Ty T £y =0)
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1AG5 v
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TENTATIVE DATA

IAGS

1AG5
TRIODE CONNECTED
1.5 PENTODE CONNECTION
Ef = 1.25 Volts
u BN
‘90\‘
%) AR
& 1.0 /Q'%l
i % S
= Ed »I/
=) /4/ A /r}
= g
< 0.5 4 =
e ol dAP=rr>
7 -
L1
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PLATE VOLTS
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TUNG-SOL ELECTRIC INC.

ELECTRON TUBE DIVISION

BLOOMFIELD,

NEW JERSEY, U.S.A.

DECEMBER 1, 1955 PLATE #4515







PRINTES N U ®. A

)

TENTATIVE

DATA

IAH4

(

«3855
MAX.
A
T2x3 L
2
MAX.

GLASS BULB

TO LEAD 1

BuLB
WITH A
CONNECTED TO LEAD 3.

THE 1AH4 IS A

GRID TO PLATE
INPUT
OUTPUT

PLATE VOLTAGE

—

DESIGNED FOR SERVICE
WEIGHT, AND BATTERY DRAIN.

GRID #2 VOLTAGE
TOTAL CATHODE CURRENT

TUNG-SOL

PENTODE
SUBMINIATURE TYPE

COATED FILAMENT

1.25 VOLTS
AC OR DC

ANY MOUNTING POSITION

RED DOT IS ADJACENT

IS ENTIRELY COATED
METALLIC SHIELD

FILAMENT TYPE,

DIRECT INTERELECTRODE CAPACITANCES

(MAX.)

RATINGS

INTERPRETED ACCORDING TO RMA STANDARD M8-210

DESIGN CENTER VALUES

FILAMENT VOLTAGE

CONTINUED ON FOLLOWING PAGE

0.04 AMP.

FULLY SHIELDED, SUBMINIATURE PENTODE
IN RF APPLICATIONS REQUIRING ECONOMY OF SPACE,
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.

BOTTOM VIEW

0.016" TINNED
FLEXIBLE LEADS

0.05" SPACING
CENTER—TO—CENTER

GRID #3 1S COMPRISED OF TWwO
SEPARATE DEFLECTOR PLATES, ONE
OF WHICH IS CONNECTED TO LEAD
3 AND THE OTHER TO LEAD 5.

0.01 M f
3.5 M f
4.5 upf
1.25 VOLTS

90 VOLTS
90 VOLTS
2.0 MA.

o

TUNG=SOL ELECTRIC INC.

ELECTRON TUBE DIVISION

NEWARK, NEW JERSEY, U.S.A.

JUNE 1, 1953 PLATE #3234




IAH4

FILAMENT VOLTAGE
FILAMENT CURRENT
PLATE VOLTAGE
GRID #2 VOLTAGE
GRID #2 SUPPLY VOLTAGE
GRID #2 RESISTOR
GRID #i1 RESISTORA
PLATE RESISTANCE
TRANSCONDUCTANCE
PLATE CURRENT
GRID #2 CURRENT

GRID #4 VOLTAGE (APPROX.)
FOR TRANSCONDUCTANCE = 10 HMHOS

AGND RESISTOR = 5 MEGOHMS.

. TUNG-SOL

TENTATIVE DATA

CONTINUED FROM PRECEDING PAGE

CLASS Ay AMPLIFIER

o
1.25 1.25 VOLTS
0.04 0.04 AMP .
45 67.5 VoL TS
45 -— VOLTS
S 67.5 VOLTS
-— 0l ME GOHM
0 0 VoL TS
1.5 2.0 ME GOHMS
750 750 UMHOS
0.75 0.75 MA .
0«2 0.2 MA.
=3 =D VOLTS
.

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

e

S

PLATE #3235 JUNE 1, 1953 TUNG=SOL ELECTRIC INC.

ELECTRON TUBE DIVISION

NEWARK, NEW JERSEY, U.S.A.



PAINTED IN V. 5. A.

I1AJ2

- TUNG-SOL

~
DIODE
CAP
L. 188" | ci-34
MAx‘_/_ COATED FILAMENTARY CATHODE
Ny FOR TV HIGH VOLTAGE
2750
MAX RECTIFIER
T-9 5
3.125
MAX
ANY MOUNTING POSITION
A SOCKET CLIPS 2 & 10 MAY BE USED AS
1 TIE POSTS AT A POTENTIAL NEAR -
THAT OF THE FILAMENT BOTTOM VIEW
BASING DIAGRAM
JEDEC 12EL
GLASS BULS
BUTTON
12 PIN BASE E1270
OUTLINE DRAWING
JEDEC 9-98
THE 1AJ2 IS A FILAMENTARY HIGH-VOLTAGE DIODE IN A DOUBLE-ENDED T-9 COMPAC-
TRON CONSTRUCTION. IT IS DESIGNED FOR USE AS THE RECTIFIER IN THE FLY-BACK
CIRCUIT TO SUPPLY THE ANODE OF THE TELEVISION PICTURE TUBE.
DIRECT INTERELECTRODE CAPACITANCE
WITHOUT EXTERNAL SHIELD
PLATE TO ALL: P TO (P + 1.S.) - APPROX. 1.8 pf
FILAMENT CHARACTERISTICS AND RATINGS
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-239
AVERAGE GHARACTERISTICS 1.25 VOLTS 200 MA.
LIMITS OF APPLIED FILAMENT VOLTAGE
AC OR DC 1.25$0.20 VOL TS
MAXIMUM RATINGS
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-239
FLYBACK VOLTAGE RECTIFIER SERVICE
INVERSE PLATE VOL TAGE
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 MAPLATE CURRENT - APPROX. 140 VOLTS
CONTINUED ON FOLLOWING PAGE
. _

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A..JULY 1, 1962

PLATE #6502




IAJ2

4 TUNG-SOL

CONTINUED FROM PRECEDING PAGE

THE FLYBACK PULSE SHOULD BE TAKEN FROM THE HORIZONTAL DEFLECTION CIRCUIT OF A 525-LINE, 30-
FRAME TELEVISION 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 EXCEED 15% OF ONE SCANNING CYCLE.

PRECAUTIONARY NOTE:

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




TENTATIVE DATA IAU3
- TUNG-SOL N

DIODE
~— lig—=
MAX.
— — = COATED FILAMENT CATHODE
FILAMENT
"
Toi2 3T€ 1.25£0.2 MOLTS 0.20 AMP.
MAX.
3'78' ANY MOUNTING POSITION
MAX,
BOTTOM VIEW
UMU SHORT MEDIUM SHELL
L I, 55 OCTAL
7 PIN'BASER
GLASS BULB 36

THE 1AU3 IS A FILAMENTARY HALF-WAVE DIODE INCORPORATING AN ELECTROSTATIC
SHIELD, WHICH IS LOCATED ADJACENT TO THE FILAMENT. IT |S INTENDED FOR
SERVICE AS THE HIGH VOLTAGE RECTIFIER IN TELEVISION RECEIVERS AND OTHER
HIGH VOLTAGE RECTIFIER APPLICATIONS.

DIRECT INTERELECTRODE CAPACITANCES

PRINTED 1N V. 8. A,

A

FILAMENT POTENTIAL.

\e

CONTINUED ON FOLLOWING PAGE

PLATE TO FILAMENT AND ANTERNAL SHIELD 2.0 e f
RATINGS 5
INTERPRETED ACCORDING TO DESIGN MAXI|MUM SYSTEM
FLYBACK VOLTAGE RECTIFIERE
FILAMENT vOLTAGE® 1.96£0.2 VOLTS
MAX IMUM INVERSE PLATE VOLTAGE
TOTAL DC AND PEAK 30 000 VOLTS
DC 26 000 VOLTS
MAXIMUM PEAK PLATE CURRENT 50 MA.
MAX IMUM AVERAGE PLATE CURRENT 0.5 MA.
CHARACTERISTICS
FILAMENT VOLTAGE® 1.2H10.2 VOLTS
FILAMENT CURRENTC 0.20 AMP.
TUBE DROP FOR Ib = 7 MA. (APPROX.) 225 VOLTS

SOCKET TERMINALS 1, 3, 4, 5, 6° AND 8 MAY BE CONNECTED TO TERMINAL 7 OR TO A CORONA SHIELD WHICH
CONNECTES TO TERMINAL 7. TERMINALS 4 AND 6 MAY BE USED AS TIE POINTS FOR COMPONENTS AT OR NEAR

i

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION,

BLOOMFIELD, NEW JERSEY, U.S.A.,AUGUST 1,

1960 PLATE #5918




IAU3 TENTATIVE DATA

r TUNG-SOL

THE EQUIPMENT DESIGNER SHALL DESIGN THE EQUIPMENT THAT THE FILAMENT VOLTAGE |S CENTERED. AT THE
SPECIFIED BOGEY VALUE. FILAMENT SUPPLY VARIATIONS SHALL BE RESTRICTED TO MAINTAIN FILAMENT
VOLTAGE WITHIN THE SPECIFIED TOLERANCE.

C.
THE BOGEY VALUE OF CURRENT ISOBTAINED WHEN OPERATING THE FILAMENT AT THE SBECIFIED 1.25 VOLTS.

D

DESIGN-MAX IMUM 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 TO VARIATIONS IN DEVICE CHARACTERISTICS. THE
EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-MAX|MUM
VALUE FOR THE INTENDED SERVICE IS EXCEEDED 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 FHVIRONMENTAL CONDITIONS.

E
FOR OPERATION IN A 525-LINE, 30-FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD ENGINEERING
PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUNICATIONS COMMISSION", THE DUTY CYCLE
OF THE VOLTAGE PULSE MUST NOT EXCEED 15% OF ONE SCANNING CYCLE.

WARNING:

X-RAY RADIATION SHIELD MAY BE NECESSARY TO PROTECT AGAINST POSSIBLE DANGER OF PERSONAL INJURY
FROM PROLONGED EXPOSURE AT CLOSE RANGE IF THIS TUBE IS OPERATED AT HIGHER THAN THE MANUFAC-
TURER'S MAXIMUM RATED PLATE VOLTAGE OF 16,000 VOLTS, WHICHEVER IS LESS.

N




PRINTIO MU S, A

)

—

CONNECTORS SHOULD NOT EXERT

MO
Co
AR
TH

MA
CE

LINE .040".

EITHER FILAMENT PIN MAY BE
USED FOR THE OUTPUT CON-

NE

A

TUNG-SOL \

nNIOD
DIODE OUTLINE DRAWING

OUTLINE NOTES

CAP Ci-38

RE THAN 7 POUNDS RADIAL
MPRESSION AT ANY POINT FOR HIGH VOLTAGE SUPPLY
OUND THE CIRCUMFERENCE OF

AP. 2.68"
G IN TV SERVICE 2.52"

XIMUM ECCENTRICITY OF PIN
NTER LINE AND BULB CENTER MAX.

FILAMENT
2 PINS .080" DIA.

BASE DUOPIN
JEDEC £292

CTION.

COATED FILAMENT

ANY MOUNTING POSITION

THE 1AY2 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 1B3GT.

DIRECT INTERELECTRODE CAPACITANCE

PLATE TO FILAMENT 1.4 of

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

FLYBACK VOLTAGE RECTIFIER

INVERSE PLATE VOLTAGE: TOTAL DC AND PEAK 26 KV
DC 2 KV
PEAK PLATE CURRENT 50 mA
AVERAGE PLATE CURRENT 0.5 mA
FILAMENT CHARACTERISTICS AND RATINGS
DESIGN MAXIMUM SYSTEM-SEE EIA STANDARD RS-239
AVERAGE CHARACTERISTICS 125 VOLTS 200 mA
LIMITS OF APPLIED VOLTAGE = AC OR DC 1.25+0.20 VOLTS
AVERAGE CHARACTERISTICS
TUBE VOL TAGE DROP FOR I, =7 mA 75 VOLTS

FOR OPERATION IN A 525-LINE, 30O-FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF GOOL ENGINEERING
PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUNICATIONS COMMISSION", THE DUTY CYCLE
OF THE VOLTAGE PULSE MUST NOT EXCEED 15% OF ONE SCANNING CYCLE.

WARNING

This tube may produce soft X-rays which can constitute a health hazard unless ad: yuately shielded.

TUNG-SOL ELFECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A.. DECEMBER 2, 1964 PLATE #7029
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IB3GT

TUNG-SOL

.
DIODE
— | — JEDEC
M%(. Cl-34
KD\' T COATED FILAMENT
3% FOR HIGH VOLTAGE SUPPLY
MAX.
T-9 ( IN T.V. SERVICE
|
| 475
| MAX
l‘ 1 ANY MOUNTING POSITION
| CONNECTORS SHOULD NOT EXERT MORE THAN 7 ol
‘ UU_“.UE‘ l POUNDS RADIAL COMPRESSION AT ANY POINT BOTTON iz
L2 AROUND THE CIRCUMFERENCE OF THE CAP. BAS e D TARRAN
32 —
MAX. SOCKET TERMINALS1,3,4,5,
6 & 8 MAY BE CONNECTED TO
GLASS BULB TERMINAL 7 OR TO A CORONA
SHIELD WHICH CONNECTS TO
SEE NOTE "A" TERMINAL 7. TERMINALS 446
OUTLINE DRAWING MAY BE USED AS TIE POINTS
JEDEC 9-51 OR 9-52 FILAMENT POTENT AL
THE 1B3GT 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 - APPRrOX.
PLATE TO FILAMENT:( P TO Ft1.s.) 15 pf
HEATER CHARACTERISTICS AND RATINGS
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239
AVERAGE CHARACTERISTICS 125 voLTs 200 MA.
HEATER SUPPLY LIMITS:

VOLTAGE OPERATIONP 1.25%0.2 VOLTS
CURRENT OPERATION (AT Ef =4.25 V.) 200 MA.
TUBE DROP (APPROX) WITH 7 MA. PLATE CURRENT 100 VOLTS
— MAXIMUM RATINGS

DESIGN MAXIMUM VALUES - SEE EIA STANDARD. RS-239
FLYBACK VOLTAGE RECTIFIERC

INVERSE PLATE VOLTAGE:

TOTAL DC AND PEAK 26 KV

DC 22 KV
PEAK PLATE CURRENT 50 MA.
AVERAGE PLATE CURRENT 0.5 MA .
«=® | NDICATES A CHANGE

CONTINUED ON FOLLOWING PAGE
X sl

TUNG-SOL ELECTRIC INC.,

ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A.,

AUGUST 1,

1961 PLATE #6224




IB3GT

100
PLATE VOLTS DC

4 TUNG-SOL e
MAXIMUM RATINGS - conT'o.
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS$S-239
RF VOLTAGE RECTIFIER
PEAK INVERSE PLATE VOLTAGE 33 KV
PEAK PLATE CURRENT 35 MA .
AVERAGE PLATE CURRENT L.l MA.
FREQUENCY OF SUPPLY VOLTAGE (MAX.) 100 KCS
FREQUENCY OF SUPPLY VOLTAGE (MIN.) 1.5 KCS
AB5-82,56-5, B6-60, B6-144, B7-166, B7-211, B8B-6, B8-50, OCTAL 5, 6, 7, OR 8- PIN
B
DESIGN-MAX IMUM #ATINGS 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 TO VARIATIONS IN DEVICE CHARACTERISTICS. THE
EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-MAXIMUM
VALUE FOR THE INTENDED SERVICE 1S EXCEEDED 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 FHVIRONMENTAL CONDITIONS.
FOR OPERATION IN A 52h-LINE, 30-FRAME SYSTEM AS DESCRI3ZED IN "STANUARDS OF G0OD ENGINEER‘IM:
PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUNICATIONS COMMISSION", THE DUTY CYCLE
OF THE VOLTAGE PULSE MUST NOT EXCEED 15% OF ONE SCANNING CYCLE.
THIS TUBE MAY PRODUCE SOFT X—RAYS WHICH CAN CONSTITUTE A HEALTH HAZARD UNLESS ADEQUATELY
\ SHIELDED )
|
|
1B3GT
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TENTATIVE DATA IDNS

-

\—

TUNG-SOL "

DIODE PENTODE
MINIATURE TYPE

COATED FILAMENT

1.4 VOLTS 0.05 AMP.
AC OR DC

ANY MOUNTING POSITION

BOTTOM VIEW
GLASS BULB MINIATURE BUTTON
7 PIN BASE

68w

THE DIODE PLATE IS LOCATED
AT THE NEGATIVE END OF THE
FILAMENT

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

DIRECT INTERELECTRODE CAPACITANCES

WITHOUT EXTERNAL SHIELD

DIODE PLATE TO GRID #4 (MAX.) 0.04 e f

INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM

FILAMENT VOLTAGE 1.4 VOLTS
MAX IMUM PLATE VOLTAGE 90 VOLTS
MAX IMUM GRID #2 VOLTAGE 90 VOLTS
MAX IMUM POSITIVE DC GRID #4 VOLTAGE 0 VOLTS
MAX IMUM NEGATIVE DC GRID #4 VOLTAGE -h0 VOLTS
MAX IMUM CATHODE CURRENT 3 MA .

MAX IMUM D1ODE CURRENT FOR CONTINUOUS OPERATION 0.25 MA .

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

FILAMENT VOLTAGE 1.4 VOLTS
FILAMENT CURRENT 0.0 AMP.
PLATE VOLTAGE 67.5 VOLTS
GRID #2 VOLTAGE 67.5 VOLTS
GRID #4 VOLTAGE 0 VOLTS
PLATE CURRENT 241 MA .
GRID #2 CURRENT 0.55 MA .
TRANSCONDUCTANCE 630 UMHOS
GRID #4 VOLTAGE (APPROX.) FOR Gm =410 UMHOS =115 VOLTS
PLATE RESISTANCE (APPROX.) 0.6 ME GOHMS
AVERAGE DIODE CURRENT AT 40 VOLTS DC 18 MA .

—

TUNG-SOL ELECTRIC INC. ELECTRON TUBF DIVISION BLOOMFDELD, NEW JERSEY, U.S.A. JUNE 1. 1957 PLATE #5007
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TENTATIVE DATA IG3GT

- TUNG-SOL N

HALF-WAVE RECTIFIER

COATED FILAMENT

1.25 VOLTS 0.2 AMP.

AC
AC OR DC
ANY MOUNTING POSITION
] S8 __L, BOTTOM VIEW
INTERMEDIATE SHELL
Ll 5 PIN OCTAL
MAX. o8

SHORT INTERMEDIATE SHELL

5 PIN OCTAL
Guss BULB WITH EXTERNAL BARRIERS

OR

INTERMEDIATE SHELL
6 PIN OCTAL

OR

SHORT INTERMEDIATE SHELL
6 PIN OCTAL
WITH EXTERNAL BARRIERS

OR

SHORT INTERMEDIATE SHELL
\ 7 PIN OCTAL

OR

INTERMEDIATE SHELL
7 PIN OCTAL

THE 1G3GT IS A HALF-WAVE RECTIFIER UTILIZING A COATED FILAMENT. IT IS
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—QPERATED POWER SUPPLIES OF ELECTRONIC EQUIPMENT. IT

IS SIMILAR TO THE 1B3GT, BUT IS CONSTRUCTED IN A SMALLER BULB FOR COM-—
PACT EQUIPMENT DESIGN.

PRINTED IN V. 8. A,

DIRECT INTERELFCTRODE CAPACITANCES - arPRrOX.
w

THOUT EXTERNAL SHIELD

A PLATE TO FILAMENT AND INTERNAL SHIELD W gt £

CONTINUED ON FOLLOWING PAGE

A _—

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY,r U.S.A. NOVEMBER 1, 1958 PLATE #5348
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IG3GT TENTATIVE DATA
TUNG-SOL 5

CONTINUED FROM PRECEDING PAGE

RATINGS

INTERPRETED ACCORDING TO DESIGN C(ENTER SYSTEM

PULSE-RECTIFIER SERVICEA

FILAMENT vOLTAGE® 1.25 VOLTS
MAX IMUM INVERSE PLATE VOLTAGE:
TOTAL DC AND PEAK (ABS. MAX.)C 26 000¢ VOLTS
DC 21 000 VOLTS
MAX IMUM PLATE CURRENT:
PEAK H0 MA.
AVERAGE Q-5 MA .

RF RECTIFIER SERVICE

FILAMENT VOLTAGE® 1.25 VOLTS
FILAMENT CURRENT 0.2 AMP .
MAXIMUM PEAK INVERSE PLATE VOLTAGE (ABS. MAX.) 33 000¢ VOLTS
MAX IMUM PLATE CURRENT:
PEAK 30 MA.
AVERAGE z MA.
FREQUENCY RANGE OF SUPPLY VOLTAGE 1.5 10 100 KRG

AF(Ni UPERATION IN A 525-LINE, 30-FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD ENGINEERING
PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUNICATIONS COMMISSION", THE DUTY CYCLE
OF THE VOLTAGE PULSE MUST NOT EXCEED 15% OF ONE SCANNING CYCLE.

BFILANENT VOLTAGE: 1.05 MIN., 1.25 AVG., 1.45 MAX. VOLTS.

CUNDER NO CIRCUMSTANCES SHOULD THIS ABSOLUTE VALUE BE EXCEEDED.

NOTES

ON THE 5-PIN BASES, PIN #1 1S OMITTED.
ON THE 5-PIN BASES, THE 6-PIN BASES, AND THE 7-PIN BASE JEDEC #B7-166, PIN 4 JS OMITTED.

ON THE 5-PIN BASES, THE 6-PIN BASES, AND THE 7-PIN BASE JEDEC #B7-47, PIN 6 IS OMITTED.




PRINTED N V. 6. A,

TENTATIVE DATA

IG3GT

DC PLATE VOLTS
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PAINTED W V. 6. A.

IH2

7 TUNG-SOL <
DIODE
MINIATURE TYPE
-
Bl
| MAX
‘ COATED UNIPOTENTIAL CATHODE
HEATER
1.4 VOLTS 0.55 AMP.
AC OR DC
. L ANY MOUNTING POSITION
GLASS BULB *SOCKET TERMINALS 3 & 7 MAY BE USED AS TIE BOTTOM lew
TOP CAP—MINIATURE POINTS FOR COMPONENTS AT OR NEAR FILAMENT SMALL BUTTON
POTENTIAL. 9 PIN BASE
9LX
THE 1H2 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 P.ICTURE TUBE. THE 1H2 IS PRIMARILY INTENDED
FOR USE IN FLY-BACK TYPES OF POWER SUPPL IES.
DIRECT INTERELECTRODE CAPACITANCES - arprOX.
WITHOUT EXTERNAL SHIELD
PLATE TO HEATER, CATHODE & INTERNAL SHIELD .0 i f
RATINGS
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM
FLYBACK RECTIFIER SERVICEA
HEATER VOLTAGE L. VOLTS
MAX IMUM PEAK INVERSE PLATE VOLTAGE
DG COMPONENT 24 000 VOLTS
TOTAL DC AND PEAK 30 000 VOLTS
MAX IMUM STEADY—STATE PEAK PLATE CURRENT 50 MA.
MAX IMUM DC OUTPUT CURRENT 0.5 MA.
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
AVERAGE CHARACTERISTICS
TUBE VOLTAGE DROP (APPROX.)
I, = 7.0 MA. 100 VOLTS
CONTINUED ON FOLLOWING PAGE
*INDICATES AN ADDITION.
e . s
TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY,U.S.A. JUNE 1, 1960 PLATE 5855




IH2

f TUNG-SOL

CONTINUED FROM PRECEDING PAGE

NOTES

DESIGN-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 SERVICEABILITY OF THE DEVICE, TAKING RESPONSIBILITY FOR THE
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE
EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGH(_)UT LIFE NO DESIGN-MAXIMUM
VALUE FOR THE INTENDED SERVICE 1S EXCEEDED 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 ENVIRONMENTAL CONDITIONS.

AFOR OPERATION IN A 525-LINE, 30-FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD ENGINEERING

PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUNICATIONS COMMISSION", THE DUTY CYCLE
OF THE VOLTAGE PULSE MUST NOT. EXCEED 15% OF ONE SCANNING CYCLE.

THE VOLTAGES EMPLOYED IN SOME TELEVISION RECEIVERS AND OTHER HIGH-VOLTAGE EQUIPMENT ARE SUF-
FICIENTLY HIGH THAT HIGH-VOLTAGE RECTIFIER TUBES MAY PRODUCE SOFT X-RAYS WHICH CAN CONSTITUTE
A HEALTH HAZARD UNLESS SUCH TUBES ARE ADEQUATELY SHIELDED. THE NEED FOR THIS PRECAUTTON SHOULD
BE CONSIDERED IN EQUIPMENT DESIGN. RELATIVELY SIMPLE SHIELDING SHOULD PROVE ADEQUATE.
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PRINTED 18 V. 8. &,

)

1J3

-

]
3.500"
1-9 MAX
17y
L

L_ 128" __
MAX
GLASS BULB

B6-8 INTERMEDIATE SHELL
OR

B6-60 SHORT
INTERMEDIATE SHELL

6 PIN OCTAL

THE 1J3

TUNG-SOL
DIODE

COATED FILAMENT

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 IC Ic
AROUND THE CIRCUMFERENCE OF THE CAP.

IS A FILAMENTARY DIODE DESIGNED FOR USE

P __IC
[ ] -«

H:G,

*E'S
F
O

BOTTOM VIEW

BASING DIAGRAM
JEDEC 3C

SOCKET TERMINALS 1,3,4,5,6,AND
8 MAY BE CONNECTED TO TERMHNAL
7 OR TO A CORONA SHIELD WHICH
CONNECTS TO TERMINAL 7. TERMI-
NALS 4 AND 6 MAY BE USED AS
TIE POINTS FOR COMPONENTS AT
OR NEAR FILAMENT POTENTIAL.

IN TELEVISION RECEIVERS

AS THE HIGH—VOLTAGE RECTIFIER TO SUPPLY POWER TO THE ANODE OF THE TELE-

VISION PICTURE TUBE.
OF POWER SUPPLIES.

IT IS INTENDFD PRIMARILY FOR USE IN FLYBACK TYPES

DIRECT INTERELECTRODE CAPACITANCES — APPRrOX.

PLATE TO F!LAMENT

WITHOUT EXTERNAL SHIELD

RATINGS

INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM
FLYBACK RECTIFIER SERVICEA

FILAMENT VOLTAGE
MAX IMUM PEAK
DC COMPONENT
TOTAL DC AND PEAK
MAX IMUM STEADY—STATE PEAK
MAX IMUM DC OUTPUT CURRENT

INVERSE PLATE VOLTAGE

PLATE CURRENT

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

FILAMENT VOLTAGE
FILAMENT CURRENT

TUBE VOLTAGE DROP (APPROX

—» INDICATES A CHANGE.

.) Ip=7.0 MA. DC

CONTINUED ON FOLLOWING PAGE

it

TUNG-SOL ELECTRIC INC.

ELECTRON TUBE

DIVISION

BLOOMFIELD, NEW JERSEY, U.S.A,

1.6 wf
1.25° VOLTS
22 000 VOLTS
26 000 VOLTS
50 MA .
0.5 MA .
125 VOLTS
0.2 AMP.
225 VOLTS
JANUARY 1, 1962

PLATE #6351



1J3

TUNG-SOL

CONTINUED FROM PRECEDING PAGE
NOTES

A

FOR OPERATION IN A 525-LINE, 30-FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD ENGINEERING
PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUNICATIONS CCMMISSION™,THE DUTY CYCLE
OF THE VOLTAGE PULSE MUST NOT EXCEED 15% OF ONE SCANNING CYCLE.

B
UNDER NO CIRCUMSTANCES SHOULD THE FILAMENT VOLTAGE BE LESS THAN 1.05 VOLTS OR MORE THAN 1.45
VOLTS.

DESIGN=MAXIMUNM RATINGS ARELIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE
T0 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 TO VARIATIONS IN DEVICE CHARACTERISTTCS.THE
EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-MAX|IMUM
VALUE FOR THE INTENDED SERVICE 1S EXCEEDED 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 ENVIRONMENTAL CONDITIONS.

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




PAINTED M U. 6. A,

IK3

( TUNG-SOL ™
DIODE
. 1188"
Ax‘l a8
/" COATED FILAMENT p _IC
R =
1.25 VOLTS 200 MA.
‘G
" AC OR DC
3.500
T.g |Max
| ANY MOUNTING POSITION F1S
4062"
MAX *
CONNECTORS SHOULD NOT EXERT MORE THAN 7
POUNDS RADIAL COMPRESSION AT ANY POINT Ic c
AROUND THE CIRCUMFERENCE OF THE CAP.
BOTTOM VIEW
%IZET BASING DIAGRAM
MAX JEDEC 3C
LASS BULB
86-8 ‘“YER”OERD'”E sl SOCKET TERMINALS 1,3,4,5,6,AND
B6-60 SHORT 8 MAY BE CONNECTED TO TERMMNNAL
INTERMEDIATE SHELL 7 OR TO A CORONA SHIELD WHICH
i CONNECTS TO TERMINAL 7. TERMI-
& PIN OCTAL NALS % AND 6 MAY BE USED AS
E TIE POINTS FOR COMPONENTS AT
wiTH BE OR NEAR FILAMENT POTENTIAL.
3-F4 WITH rE-8
THE 1K3 IS A FILAMENTARY DIODE DESIGNED FOR USE IN TELEVISION RECEIVERS
AS TIE HIGH-VOLTAGE RECTIFIER TO SUPPLY POWER TO THE ANODE OF THE TELE-
VIS PICTURE TUBE. IT IS INTENDED PRIMARILY FOR USE IN FLYBACK TYPES
OF POWER SUPPLIES AND IS A DIRECT REPLACEMENT FOR THE 1J3.
DIRECT INTERELECTRODE CAPACITANCES — aPPrOX.
WITHOUT EXTERNAL SHIELD
PLATE TO F!LAMENT 1.6 pf
RATINGS
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM
FLYBACK RECTIFIER SERVICEA
FILAMENT VOLTAGE 1.258 VOLTS
MAX IMUM PEAK INVERSE PLATE VOLTAGE
DC COMPONENT 22 000 VOLTS
TOTAL DC AND PEAK 26 000 VOLTS
MAX IMUM STEADY—STATE PEAK PLATE CURRENT 50 MA .
MAX IMUM DC OUTPUT CURRENT 0.5 MA
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
FILAMENT VOLTAGE 1.25 VOLTS
FILAMENT CURRENT 0.2 AMP .
TUBE VOLTAGE DROP (APPROX.) Ip =7.0 MA. DC 225 VOLTS
CONTINUED ON FOLLOWING PAGE
*INDICATES AN ACTITION.
—» INDICATES A CHANGE.
\_ s

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION

BLOOMFIELD, NEW JERSEY, U.S.A. ICTOBER 1, 1962

PLATE #6579




IK3

TUNG-SOL

CONTINUED FROM PRECEDING PAGE

NOTES

AFOR OPERATION IN A 525-LINE, 30-FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD ENGINEERING

PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUNICATIONS CCMMISSION™, THE DUTY CYCLE
OF THE VOLTAGE PULSE MUST NOT EXCEED 15% OF ONE SCANNING CYCLE.

BUNDER NO CIRCUMSTANCES SHOULD THE FILAMENT VOLTAGE BE LESS THAN 1.05 VOLTS OR MORE THAN l.45

VOLTS.

UESIGN-MAXIMUM RATINGS ARELIMITING 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 TO VARIATIONS IN DZVICE CHARACTERISTTCS.THE
EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-MAXIMUM
VALUE FOR THE INTENDED SERVICE 1S EXCEEDED 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, <ND ENVIRONMENTAL CONDITIONS.

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




PRINTED 1N U. 8. A

PLATE
1825
VUNE 2,
1947

L4

— TUNG-SOL —
RF AMPLIFIER PENTODE
MINIATURE TYPE
COATED FILAMENT F
\6\
FILAMENT !
[
1.4 VOLTS 0.05 AMPERE | ==22-
bC P )
ANY MOUNTING POSITION &
ELASS BULB BOTTOM VIEW
MINIATURE BUTTON
7 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, LIGHT-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 CAPACITANCES
WITH O EXTERNAL SHIELD bt
GRID TO PLATEX (G4TO P) MAX. 0.008 M f Lase
INPUTZ G4 TO (F + G, + 63 + 1.S.) 3.6 1178
OUTPUT: P TO (F + Gy + G3 + 1.8.) 1.5 T8 3
RATINGS
INTERPRETED ACCORDING TO RMA STANDARD M8-210
FILAMENT VOLTAGE 1.4 VOLTS
MAX IMUM PLATE VOLTAGE 110 VOLTS
MAX IMUM GRID #2 VOLTAGE 90 VOLTS
MAX IMUM GRID #2 SUPPLY VOLTAGE 110 VOLTS
MINIMUM GRID #4 VOLTAGE 0 VOLTS
MAX IMUM TOTAL CATHODE CURRENT 6.5 MA . j-
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS A] AMPL IFIER
FILAMENT VOLTAGE 1.4 1.4 VOLTS
FILAMENT CURRENT 0.05 0.0%5 AMP .
PLATE VOLTAGE 90 90 vOoLTS
GRID #2 VOLTAGE 67.5 90 VOLTS
GRID #4 VOLTAGE 0 0 VOLTS
PLATE CURRENT 2.9 4.5 MA .
GRID #2 CURRENT 1.2 2.0 MA.
PLATE RESISTANCE (APPROX.) 0.6 0.35 ME GOHM
TRANSCONDUCTANCE 925 1 025 UMHOS
GRID #i VOLTAGE FOR PLATE CURRENT =
10 ULAMPS -6 -8 VOLTS
SINILIAR TIPE REFERENCE: %‘I’lgér;ctnrisﬂcs somewhat similiar to 1LJ5 and
~p INDICATES A CHANGE OR ADDITION,
N J

COPYRIGHT 1947 BY TUNG-SOL ELECTRIC INC ELECTRON TUBE DIVISION NEWARK, NEW JERSEY U

S A.
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PRINTED 1M V. €. &,

)

IN2A

- TUNG-SOL

DIODE

COATED FILAMENT

FOR HIGH VOLTAGE
RECTIFIER APPLICATIONS

1562" 1-34
% Cl-3

MAX ] —

ANY MOUNTING POSITION

SOCKET TERMINALS 1,3,4%,5,6 AND 8 MAY BE
CONNECTED TO TERMINAL 7 OR TO A CORONA
SHIELD WHICH CONNECTS TO TERMINAL 7.
TERMINALS 4 £ 6 MAY BE USED AS TYE POINTS
AT OR NEAR FILAMENT POTENTIAL.

GLASS BULB

SHORT MEDIUM SHELL
7 PIN OCTAL B7-227

THE IN2A IS A FILAMENTARY HALF-WAVE DIODE
HIGH VOLTAGE RECTIFIER
RECTIFIiER APPLICATIONS.

IT IS IDENTICAL TO TYPE 1N2 EXCEPT TYPE 1N2A
BULB THAN TYPE 1N2.

INTENDED
IN TELEVISION RECEIVERS AND

DIRECT INTERELECTRODE CAPACITANCES

PLATE TO FILAMENT AND INTERNAL SHIELD

AVERAGE CHARACTERISTICS 1.25 voLTs
FILAMENT SUPPLY LIMITS:
VOLTAGE OPERATION ©

MAXIMUM RATINGS

DESIGN MAXIMUM VALUES - SEE EIA STANDARD R$-23
FLYBACK VOLTAGE RECTIFIERD

INVERSE PLATE VOLTAGE:
TOTAL DC AND PEAK
DC

PEAK PLATE CURRENT

AVERAGE PLATE CURRENT

CONTINUED ON FOLLOWING PAGE

—

IS CONTAINED

FILAMENT CHARACTERISTICS AND RATINGS

DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-239

O

IC IC
BOTTOM VIEW

BASING DIAGRAM
JEDEC 3C

FOR SERVICE AS THE
OTHER HIGH VOLTAGE

IN A SHORTER

1.4 pf

200 MA .
1.2510.20 VOLTS

9

28,000 VOLTS

24,000 MA .

50 MA

0.5 MA

_J

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION,

BLOOMFIELD, NEW JERSEY, U.S.A. FEBRUARY 1, 1962

PLATE #6378




TUNG-SOL ™

CONTINUED FROM PRECEDING PAGE

CHARACTERISTICS

TUBE DROP FOR Ib = 7 MA. (APPROX.) 100 VOLTS

CFILAMENY SUPPLY VARIATIONS SHALL BE RESTRICTED TO MAINTAIN FILAMENT VOLTAGE WITHIN THE

SPECIFIED VALUES.

DFOR OPERATION IN A 525-LINE, 30-FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD ENGINEERING
PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUNICATIONS COMMISSION", THE DUTY CYCLE
OF THE VOLTAGE PULSE MUST NOT EXCEED 15% OF ONE SCANNING CYCLE.

X-RAY RADIATION SHIELDING MAY BE NECESSARY TO PROTECT AGAINST POSSIBLE DANGER OF PERSONAL INJURY
FROM PROLONGED EXPOSURE AT CLOSE RANGE IF THIS TUBE 1S OPERATED AT HIGHER THAN THE MANUFAC-
TURER'S MAXIMUM RATED PLATE VOLTAGE OR 16,000 VOLTS WHICHEVER 1S LESS.




PRINTED 1N U. 8. A.

INSGT

TUNG-SOL

.
PENTODE
COATED FILAMENT
FILAMENT
1.4 VOLTS 50 MA.
DC
ANY MOUNTING POSITION
BOTTOM VIEW
SMALL WAFER
7 PIN OCTAL
GLASS BULB 5Y
THE INBGT IS A FILAMENTARY TYPE SHARP CUT-OFF PENTODE VOLTAGE AMPL IFIER.
IT IS DESIGNED FOR SERVICE IN LOW DRAIN BATTERY OPERATED RECEIVERS AS AN
RF, IF OR AF AMPLIFIER.
DIRECT INTERELECTRODE CAPACITANCES
EXTERNAL SHIELD #308 CONNECTED TO PIN 7
GRID TO PLATE: (G4 TO P) MAX. 0.007 e f
INPUT: G4 TO (F&Ga1&1S+G,+8BS) 2.8 Rt
OUTPUT: P TO (F&G1&1S+G+BS) 9.0%= upf
RATINGS
INTERPRETED ACCORDING TO DESIGN-MAXIMUM SYSTEM
FILAMENT VOLTAGE 1.4 VOLTS
MAX IMUM PLATE VOLTAGE 110 VOLTS
MAX IMUM GRID #2 VOLTAGE 110 VOLTS
MAX IMUM CATHODE CURRENT 5.0 *= MA .
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS A; AMPLIFIER
FILAMENT VOLTAGE 1.4 VOLTS
FILAMENT CURRENT 50 MA .
PLATE VOLTAGE 90 VOLTS
GRID #2 VOLTAGE S0 VOLTS
GRID #4 VOLTAGE 0 VOLTS
PLATE RESISTANCE (APPROX.) Lah ME GOHMS
TRANSCONDUCTANCE 750 UMHOS
PLATE CURRENT 1.2 : MA .
GRID #2 CURRENT 0.3 MA .
GRID #i VOLTAGE (APPROX.) FOR gm = 50 MMHOS =3.2 VOLTS
GRID #i VOLTAGE (APPROX.) FOR gmp = 5 HUMHOS 4. 0% voLTS
—» INDICATES A CHANGE,
\es >

TUNG-SOL ELECTRIC INC.

ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY U.S.A.

MARCH 1, 1958 PLATE #5200




INSGT

INSGT

PENTODE CONNECTION

Ef =1.4 Volts

Ec, = 90 Volts
2.0
= +0.5
1.5 ECi —T1
R
1/
4]
iy 0
i e
=130
= =) o]
w
=
: A
= / _1.0
0.5HHt—~
/ 1.5
-2.0
=25
=
50 100 150 200 250

PLATE VOLTS
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PLATE
3015

1952

- TUNG-SOL

IRS

HEPTODE
MINTATURE TYPE

COATED FILAMENT

1.4 VOLTS 0.05 AMP.
DC

ANY MOUNTING POSITION

GLASS BULB

DIRECT INTERELECTRODE CAPACITANCES

wiTHA

SHIELD
MIXER GRID TO PLATE: (G3 TO P) MAX. 0.3
RF INPUT: G3 TO (F+G4+G 8 4+G5+P) 7.0
MIXER OUTPUT: P TO (F+G4+G244+G3+Gs) 12.0
OSCILLATOR INPUT: G4 TO (F+G244+G3+G54P) 3.8
COUPLING: (G4 TO G3) MAX. 0.2
OSCILLATOR GRID TO PLATE: (G4 TO P) MAX. 0.10

AEXTERNAL SHIELD #316 CONNECTED TO PIN #1.

IN
INTERPRETED ACCORDING TO RMA STANDARD M8-210

FILAMENT VOLTAGE

MAX IMUM PLATE VOLTAGE

MAXIMUM GRIDS #2 AND #4 VOLTAGE
MAXIMUM GRIDS #2 AND #4 SUPPLY VOLTAGE
MAXIMUM CATHODE CURRENT (ZERO—SIGNAL)
MINIMUM POSITIVE DC GRID #3 VOLTAGE

CONTINUED ON FOLLOWING PAGE

—»IND ICATES A CHANGE OR ADDITION

.

BOTTOM VIEW

MINIATURE BUTTON
7 PIN BASE

7at!

THE 1RH IS A HEPTODE CONVERTER USING THE 7 PIN MINIATURE CONSTRUCTION.
!T IS DESIGNED PRIMARILY FOR SERVICE AS A COMBINED OSCILLATOR AND MIXER
IN COMPACT, LIGHT-WEIGHT, 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.

WITHOUT
SHIELD
0.4 upf
-0 [TIVE3
7.5 (11783
3.8 U f
0.2 VIS
0.10 Muf
l.4 VOLTS
90 VOLTS
67.5 VOLTS
90 VOLTS
5.5 MA.
0 VOLTS

S

COPYRIGHT 1952 BY TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION

NEWARK, NEW JERSEY, U.S. A.



IRS
‘ TUNG-SOL "

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS i
CONVERTER SERVICE — SEPARATE EXCITATION®

FILAMENT VOLTAGE 1.4 1.4 1.4 VOLTS
FILAMENT CURRENT 0.05 0.05 0.05 AMP . 1
PLATE VOLTAGE 45 67.5 90 VOLTS
GRIDS #2 AND #4 VOLTAGE i) 67.5 67.5 VOLTS
GRID #3 VOLTAGE 0 0 0 VOLTS
GRID #4 VOLTAGE (OSCILLATOR GRID) RMS 15 25 25 VoL TS
GR1D #1 CURRENT (OSCILLATOR GRID) 150 250 250 HA.
GRID #4 RESISTANCE (OSCILLATOR GRID) 0.1 0.1 0.1 MEGOHM
PLATE RESISTANCE (APPROX.) 0.5 0.4 0.4 ME GOHM
PLATE CURRENT 0.7 1.4 1D MA.
GRIDS #2 AND #4 CURRENT 2.1 3.5 3.5 MA.
CATHODE CURRENT 3.0 5.2 e MA.
CONVERSION TRANSCONDUCTANCE 210 280 280 UMHOS
GRID #3 VOLTAGE FOR

Ge = 40 UMHOS =70 =13 =135 VOLTS
G“ég 91(!8‘]1&‘4&8;“ =22 -4.9 -5.0 VOLTS

BCHARACTERISTICS SHOWN ARE OBTAINED IM THE STANDARD RMA CONVERSION CONDUCTANCE TEST SET WHICH
USES SEPARATE EXCITATION. THE CHARACTERISTICS UNDER THESE CONDITIONS CORRESPOND VERY CLOSELY
WITH THOSE OBTAINED IN A SELF-EXCLTED OSCILLATORY CIRCUIT OPERATING WITH ZERO BIAS.

OSCILLATOR TRANSCONDUCTANCE

HOT OSCILLATING

GRID #3 VOLTAGE 0 VOLTS
GRID #4 VOLTAGE (OSCILLATOR) 0 VOLTS
GRIDS #2 AND #4 CONNECTED TO PLATE 67.5 VOLTS
TRANSCONDUCTANCE BETWEEN GRID #1 AND

GRIDS #2 AND #4 CONNECTED TO PLATE 1400 UMHOS
CATHODE CURRENT 9.0 MA . o
AMPLIFICATION FACTOR BETWEEN GRID #4

AND GRIDS #2 AND #4 CONNECTED TO PLATE 6.5 b
GRID #1 VOLTAGE FOR 1p = 40 MA. (APPROX.) 17 voLTs -

PLATE
3016

SEPT. 1
1952

—»INDICATES A CHANGE OR ADDITION.

COPYRIGHT 1952 BY TUNG-SOL ELECTRIC INC. ELECTRON TUBE NIVISION NEWARK. NEW JERSEY. U.S A,




IRS

IR5
Ef = 1.4 Volts DC
curve | ELATE ? Rs: %5 [ResisToR|cURRENTA
volTS | MEGOHM WLAMP
1 45 45 0.1 150
f \ 2 90 45 0.1 150 30()’2:
: - 7/ %
3 67.5 | 67.5 0.1 250 74 '
4 90 67.5 0.1 250 //,‘ /’ -
OSCILLATOR VOLTAGE ON GRIDS #2&4 AND ON - A A 3
ILAMENT = O VOLTS /4 #1200
ADBT‘lNED BY ADJUSTMENT OF OSCILLATOR GRID (GRID #1) / / I 5
VOLTAGE TO GIVE INDICATED VALUES. /1 h 5
t =
[/ S
/i
/ 100
/R
A i / §
V7,
- 7
A= k. <
r’l"‘F I | 0 =
-15 =10 5 0 °
GRID #3 VOLTS (CONTROL GRID)
[ NN
IR5
10 TRIODE CONNECTION
2 E¢ = 1.4 Volts DC
= Grids 2, 3,4 4
< Connected to plate
= X I
= 7.5 4 ——
-~ «of of
g
= / /
w
: S 8.0 / 7/
: =
. o
H @ P4 / LA
H S /r
= 4 hd N7,
L [ <
m = 2.5 l /), / /
£ N // A i
o | =
a5 I~ Ecy = #4 P " Y o
ol A1 1 = ~ - —
0 25 50 5 100 125 150
ATE
Oohy PLATE VOLTS
SEPT. 1
1952

COPYRIGHT 1952 BY TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION NEWARK. NEW JERSEY. U.S A,




IRS

IR5
Ef = 1.4 Volts DC.

Grid #3 Voltage = 0 Volts

Oscillator Voltage on

Grids 2&4 &onFilament = 0 Volts

Grid #1 Resistor = 0.1 Megohm |

Recommended Min. I., = 0.02 Ma. ll
8 | Grid #1 Current Varied by Adjustment ]
F3 < of Oscillator Voltage

- § 300 A == 7.5&

=
: s R ;
—_ gc .4 =
o 2 - 3
~ @ 77 a =3
- AA ¢ 1 5.0 =
> Lo .V =T, -
E R — K]

/] f
2 4 -
3 =
2 100 2.5 &
Zx Plate Voltages: 3
= —_ 90 Volts 0
= — 0 ___67.5\Volts S
= e 1670 or 90! Volits =
= Grids 2&4 Voltage = 67.5 Volts S
z 0.1 07 0.3 .
© GRID #! CURRENT (|c1) MILLIAMPERES (OSCILLATOR GRID)

|

IRS
E¢ =1.4 Volts DC

Grid #3 Vol tage = 0 Volts

Oscillator Voltage on

Grids 244 &onFilament = 0 Volts

Grid #1 Resistor = 0.1 Megohm

Recommended Min. |., = 0.02 Ma.
2 [ Grid #1 Current Varied by Adjustment [
§  of Oscillator Voltage —
= 300t 7.53
= &
' A %
—_ 2 -T
& B Y : e N 5
~ 200 A 5.03
g /I 9c \‘ —
< ‘ A%
= =
g 'a g -
2 =T =0
AP ESEEAEED 2.5 8
“ Plate Vol tages: =2
= 90 Volts o
- i 45 Vol ts =
3 - 45 or 90 Volts =
:‘2- - Grids #2&4 Voltage = 45 Volts =
) 0.1 0.2 0.3
§ GRID #1 CURRENT (1.,) MILLIAMPERES (OSCILLATOR GRID)

COPYRIGHT 1952 BY TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION

NEWARK. NEW JERSEY. U.S. A.

PLATE
3018
SEPT. 1
1952
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)

TENTATIVE DATA

r

IS2A

TUNG-SOL —

RECTIFIER

8
MAX. COATED UNIPOTENTIAL CATHODE

fé% o21. HEATER
32 A
| max 1.4 VOLTSA  0.55 AMP.
ez | | 222 AC OR DC
MAX ANY MOUNTING POSITION
UUUUUA_L
GLASS BULB BOTTOM VIEW®

SMALL BUTTON
9 PIN NOVAL

90T

THE 1S2A IS A HIGH VACUUM-SINGLE ANODE RECTIFIER DESIGNED FOR E.H.T.
SUPPLY FROM THE LINE TIME BASE IN TELEVISION RECE|VERS. EXCEPT FOR A
CHEMICALLY TREATED ENVELOPE, WHICH AVOIDS FLASH-OVER UNDER CONDITIONS OF
HIGH HUMIDITY AND LOW ATMOSPHERIC PRESSURE, IT IS IDENTICAL TO THE 1S2.

DIRECT INTERELECTRODE CAPACITANCES

WITHOUT EXTERNAL SHIELD

PLATE TO CATHODE AND HEATER 1.8 £
RATINGS
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM

HEATER VOLTAGE 1.4 VOLTS
MAXIMUM PEAK INVERSE PLATE VOLTAGE 22 000°°  voLTs
MAX IMUM PEAK INVERSE PLATE VOLTAGE AT

ZERO PLATE CURRENT 24 0000 voLTs
MAX IMUM PEAK INVERSE PLATE VOLTAGE (ABS. LIMIT) 27 000¢P VOLTS
MAX IMUM DC OUTPUT CURRENT 0.8 MA .
MAX IMUM PEAK PLATE CURRENT uot MA.
MAXIMUM FILTER INPUT CAPACITOR 2 000 s f
HEATER VOLTAGE AT A D.C. OUTPUT CURRENT

LESS THAN 200 wAMPS (ABSOLUTE LIMITS) 1.4+15% VOLTS
HEATER VOLTAGE AT D.C. OUTPUT CURRENT

HIGHER THAN 200 AMPS. (ABS. LIMITS) 1.4t7% VOLTS

OPERATING CONDITIONS

HEATER VOLTAGE 1.u VOLTS
HEATER CURRENT 0.55 AMP .
DC OUTPUT CURRENT 0.15 MA.
DC OUTPUT VOLTAGE 18 000 VOLTS

CONTINUED ON FOLLOWING PAGE

TUNG-50L ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. AUGUST 1, 1959 PLATE #5508




IS2A

TENTATIVE DATA

TUNG-SOL

CONTINUED FROM PRECEDING PAGE

NOTES

AWHEN THE HEATER IS TO BE OPERATED ON R.F. VOLTAGE OR FLY BACK PU
BE ADJUSTED TO 1.4 VOLTS BY COMPARISON OF THE

HEATED BY 1.4 VOLTS DC OR LOW-FREQUENCY AC.

BTO PREVENT CORONA IT IS RECOMMENDED TO USE AN ANTI-CORONA RING AROUND THE TUBEHOLDER, WHICH
SHOULD BE CONNECTED TO THE CATHODE (PINS 1,4,6 AND 9).

CIRCUIT ELEMENTS HAVING THE SAME POTENTIAL AS THE HEATER (E.G.
SUPPORTED BY THE TUBEHOLDER CONTACTS 3 OR 7. THESE CONTACTS SHOULD,

&
“DUE TO RINGING CAUSED BY THE LINE OUTPUT TRANSFORMER, AN ADDITIONAL NEGATIVE PLATE VOLTA
OCCUR, THE PEAK VALUE OF WHICH MUST BE TAKEN INTO ACCOUNT. THE INCREASE OF THE PEAK INVERSE
PLATE VOLTAGE DUE TO THIS EFFECT MAY AMOUNT .UP TO 23% OF THE D.C. OUTPUT VOLTAGE OF THE TUBE.

DMAXYMUM PULSE DURATION 18% OF A CYCLE, WITH A MAXIMUM OF 18 uSEC,

EWAXIMUM PULSE DURATION 10% OF A CYCLE, WITH A MAXIMUM OF 10 uwSEC.

~N

1824

40 ‘/

w

o
-
\

PLATE CURRENT (MILLIAMPERES)

20
/
10
L1
0q 50 100 150 200 1250

PLATE VOLTAGE (VOLTS)
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1S5

- TUNG-SOL ~
DIODE PENTODE
COATED FILAMENT
FILAMENT
1.4 VOLTS 50 MA.
DC
ANY MOUNTING. POSITION
GLASS BULB BOTTOM VIEW
MINIATURE BUTTON
7 PIN BASE
6AU
THE 1S5 IS A DIODE PENTODE AMPL IFIER ESPECIALLY DESIGNED FOR DETECTOR-
AUD IO 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 <
DIODE PLATE TO GRID #4 A 0.1 e
DIODE PLATE TO FILAMENT & PIN #2 B Ll it £
RATINGS
INTERPRETED ACCORDING TO DES|GN-MAXIMUM SYSTEM
FILAMENT VOLTAGE 1.4 VOLTS
MAX IMUM PLATE VOLTAGE 90 VOLTS
MAX IMUM GRID #2 VOLTAGE 90 VOLTS
MAX IMUM CATHODE CURRENT g MA .
MAX IMUM DI1ODE CURRENT FOR CONTINOUS OPERATION 025 MA .
MAX IMUM POSITIVE DC GRID #4 VOLTAGE 0 VOLTS
MAX.IMUM NEGATIVE DC GRID #4 VOLTAGE -50 VOoLTS
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS A; AMPLIFIER - PENTODE UNIT
FILAMENT VOLTAGE 1.4 VOLTS
FILAMENT CURRENT h0 MA .
PLATE VOLTAGE 67.5 VOLTS
GRID #2 VOLTAGE 67.5 VOLTS
GRID #4 VOLTAGE 0 VoL TS
PLATE RESISTANCE (APPROX.) 06 ME GOHM
TRANSCONDUCTANCE 625 UMHOS
PLATE CURRENT 1.6 MA.
GRID #2 CURRENT 0.4 MA .
GRID #1 VOLTAGE (APPROX.) FOR I, = 40 pA DC =5 voLTS
AVERAGE DIODE CURRENT AT 40 VvOLTS DC LB MA .
CONTINUED ON FOLLOWING PAGE
AWITNDU'I' EXTERNAL SHIELD OR WITH EXTERNAL SHIELD #316 CONNECTED TO PIN #1.
BWITHDUT EXTERNAL SHIELD.
L —> INDIUATES A CHANGE. )

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. AUGUST 1, 1960 PLATE #5920



1SS

TUNG-SOL

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
RESISTANCE COUPLED AMPLIFIER
PENTODE UNIT

FILAMENT VOLTAGE 1.4 1.4 VOLTS
PLATE SUPPLY VOLTAGE us 90 VOLTS
SCREEN SUPPLY VOLTAGE ubh 90 VOLTS
CONTROL GRID VOLTAGE 0 0 VOLTS
PLATE LOAD RESISTOR 470 000 470 0Q0 OHMS
CONTROL GRID RESISTOR 10 10 ME GOHMS
SERIES SCREEN RESISTOR 2.2 2.2 ME GOHMS
SCREEN BY—PASS CONDENSER 0.1 0.1 75
INPUT CONDENSER 0.01 0.01 751
OUTPUT CONDENSER 0.01 0.01 753
GRID RESISTOR OF FOLLOWING STAGE 1.0 T ] MEGOHMS
SIGNAL SOURCE IMPEDANCE (MAX.) 1000 1000 .OHMS
D[STORTION ] . b PERCENT
OUTPUT VOLTAGE 5.5 iil.D VOLTS
VOLTAGE GAIN AT 400 CPS o) 50
155
DIODE UNIT
Ef = 1.4 Volts
BNy == RMS Signal Input = 30 Vol ts |4
L 7 T
=5 : 4
Ll o8f ! | ) / l A
g __&wf | Q/ &91 A
~/ e®
2-30 v 6\\
x PR Vs N
% [ / L/ 1
a = 20
w 4 7 -
S = @ f
=20
H va 15
a l/ P
/ A » —1
e — Pl
- .
2 Is — 10
S. 10 -
(1}
2 [THA = '
X 1 5
1 2 |
0 I — . T |
i 25 50 75 100 125 150 ()
. RECTIFIED MICROAMPERES I




IS5

PRINTED IN U, 8. A

185
PENTODE UNIT
ECL= 0 Ef = 1.4 Volts DC
—— Ec; = 67.5 Volts
1T
1.6
£ \ -0.5
T
d -1.0
s [TF7
il I |~
5
F 4 -1.5
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= // -2.0
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1
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1S5 =1
PENTODE UNIT
Ef = 1.4 Volts DC r
Eb = 67.5 Volts =
2.5 Eay = 0 Volts §
lb /' é
el e ——— lea o =
w =
o IR SR . .
g 2.0 A 400__
= J/" ‘:;
; A w
= 7 =)
= 7 7 =
_S|.5 // g
~— 4 [=]
7 3
i - / o
- A 2
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% 1.0/ 200
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a Agi V4 LA
o) ! i
w 0.5
3 - =k
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1 —+ T
—11 = i |
% 0 20 30 70 50 0
SCREEN VOLTS
185
PENTODE UNIT
TRIODE CONNECTION
Ef = 1.4Vol ts DC
I
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)

IT4

- TUNG-SOL =
PENTODE
MINIATURE TYPE
COATED FILAMENT
FILAMENT
1.4 VOLTS 50 MA.
DC
ANY MCUNTING PCSITICN

GLASS BULB BOTTOM VIEW

MIN) A TORE ab ey BASING DIAGRAM

OUTLINE DRAWING JEDEC 6AR
JEDEC 5-2
THE 1T4 IS A MINIATURE SUPER-CONTROL RF PENTODE. IT IS RECOMMENDED FOR
USE IN COMPACT, LIGHT-WEIGHT, PORTABLE RECE IVERS WHERE AVC IS KeQUIRED.
THE 1T4 FEATURES ADEQUATE INTERNAL SHIELDING FOR MOST PURPOSES, BUT EX-
TERNAL SHIELDING |S RECOMMENDED WHERE MINIMUM GRID-PLATE CAPACITANCE IS
TO BE OBTAINED.

DIRECT INTERELECTRODE CAPACITANCES
WITH OR WITHOUT EXTERNAL SHIELD #316 CONNECTED TO PIN #1
GRID TO PLATE: (G4 TO P) MAX. c.01 pf
INPUT: Gy TO (F&G3+G3) 3.6 pf
OUTPUT: P TO (F&G3tGj) 1.5 pf
RATINGS
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM
MAX IMUM PLATE VOLTAGE 90 VOLTS
MAX IMUM GRID #2 VOLTAGE — 90 VOLTS
MAX IMUM POSITIVE DC GRID #4 VOLTAGE 0 VOLTS
MAX 'MUM CATHODE CURRENT 5.5 MA.
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS A} AMPLIFIER
PLATE VOLTAGE 45 67.5 20 w VOLTS
GRID #2 VOLTAGE 45 67.5 45 67.5 VOLTS
GRID #41 VOLTAGE [¢] (0] 0] 0 voLTs
PLATE RESISTANCE (APPROX.) 0.35 0.25 0.8 0.5 ME GOHM
TRANSCONDUCTANCE 700 875 750 900 MMHOS
PLATE CURRENT 1.7 3.4 1.8 335 MA .
GRID #2 CURRENT 07 1.5 0.65 1.4 MA.
GRID #4 VOLTAGE FOR
9y = 10 ;umos . -10 -16 -10 -16 voLTS
—» INDICATES A CHANGE.
_ J

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S5.A.,

FEBRUARY 1, 1962

PLATE #6379
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Ex =0 PENTODE CONNECTION
o Ef = 1.4 Volts DC
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PLATE
1906
NOV. 1,
1947

1T4

I T4
PENTODE CONNECTION
Ef = 1.4 Volts DC
E, = 90 Volts
le; = 67.5 Volts
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PRINTEO MU 6. A.

u4g

TUNG-SOL

L

N
PENTODE
=2 COATED FILAMENT
FOR
|
1.875"
T-5L | MAX
2 AF AND RF APPLICATIONS
2.125"
MAX
7o
ANY MOUNTING POSITION
BOTTOM VIEW
BASING DIAGRAM
GLASS BULB JEDEC 6AR
MINIATURE BUTTON
7 PIN BASE E7-1
OUTLINE DRAWING
JEDEC 5-2
THE 1U4 IS A MINIATURE FILAMENTARY TYPE SHARP CUT-OFF 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 TOPIN10OR §
GRID TO PLATE: Gl TO P (MAX.) 0.01 of
INPUT: Gl TO (F+G2+G3+1.5.) 3.6 of
OUTPUT: P TO (F+G2+G3+1.5.) 7.5 of
FILAMENT CHARACTERISTICS AND RATINGS
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-239
AVERAGE CHARACTERISTICS 1.4 VOLTS 50 MA.
FILAMENT SUPPLY LIMITS:
VOLTAGE OPERATION: 1.5 VOLT DRY CELL SUPPLY 117016 VOLTS
OTHER BATTERY SUPPLIES OR POWER LINE 117015 VOLTS
MAXIMUM RATINGS
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-239
PLATE VOLTAGE —» 120 VOL TS
GRID 2 VOLTAGE —» 120 VOLTS
POSITIVE DC GRID 1 VOLTAGE —»0 VOLTS
CATHODE CURRENT —> 66 MA.
CONTINUED ON FOLLOWING PAGE
—» INDICATES A CHANGE.
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TUNG-SOL

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CHARACTERISTICS

PLATE VOLTAGE 90 VOLTS
GRID 2 VOLTAGE 90 VOLTS
GRID 1 VOLTAGE 0 VOLTS
PLATE RESISTANCE (APPROX.) 1.0 ME GOHM
TRANSCONDUCTANCE 900 PMHOS
PLATE CURRENT 1.6 MA.
GRID 2 CURRENT 0.50 MA.
GRID 1 VOLTAGE FOR Ib=10 pA. (APPROX ) -4 VOLTS
HEERERN
1U4
PENTODE CONNECTION
E{ = 1.4 Volts
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PRINTED IN U. 8. A,

IUS

TUNG-SOL

s ™
750" DIODE PENTODE
T MAX — "
| 875" COATED FILAMENT
i e MAX
2
555" FILAMENT
MAX 1.4 VOLTS 50 MA.
DC
\ _|)> ANY MOUNTING POSITION
= BOTTOM VIEW
GLASS 3UL3 BASING DIAGRAM
MINIATURE BUTTON JEDEC 6BW
7 PIN BASE E7-1
OUTLINE DRAWING
JEDEC 5-2
THE 1UD IS A DIODE PENTODE AMPL IFIER ESPECIALLY DESIGNED FOR DETECTOR-
AUDIQ 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 #4 TO DIODE PLATE (PG4 TO DP) MAX. 0.Cy pf
FILAMENT CHARACTERISTICS AND RATINGS ™
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-259
AVERAGE CHARACTERISTICS 1.4 voLTs 50 MA.
FILAVENT SUPPLY LIMITS:
VOLTAGE OPERATION: 4.5 VOLT DRY CELL SUPPLY 1.176 1.6 VOLTS
OTHER BATTERY SUPPLIES OR POWER LINE 1,1 e 15 VOLTS
MAXIMUM RATINGS * ME
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-239 MA .
PENTODE PLATE VOLTAGE 100 VOLTS
PENTODE GRID #2 VOLTAGE 100 VOLTS
CATHODE CURRENT 3. MA
DIODE PLATE CURRENT 0.28 MA.
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS Ay AMPLIFIER - PENTODE UNIT
PLATE VOL1AGE 67.5 VoL TS
GRID #2 VOLTAGE 67.5 VOLTS
GRID #41 VOLTAGE 0 VOLTS
PLATE RESISTANCE (APPROX.) 0.6 ME GOHM
TRANSCONDUCTANCE 625 UMHOS
PLATE CURRENT 1.6 MA .
GRID #2 CURRENT 0.4 MA .
GRID #1 VOLTAGE (APPROX.) FOR I, = 40 uA DC =5 VOLTS
AVERAGE .DIODE CURRENT AT 40 VOLTS DC L.h MA .
CONTINUED ON FOLLOWING PAGE
‘LI:|TH SHIELD #316 CONNECTED TO PIN #1 OR WITHOUT EXTERNAL SHIELD
\ JEDICSTES A CHANGE, *INDICATES AN ADDITION. J
TUNG-SOL ELECTRIC IN., ELECTRON TUBE DIVISION, EWLO;‘FIELD. NEW JERSEY, U.S.A. WJULY 1, 1962 PLATE #6503




IUS
( TUNG-SOL ~

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
RESISTANCE COUPLED AMPLIFIER
PENTODE UNIT

PLATE SUPPLY VOLTAGE 4h 90 VOLTS
SCREEN SUPPLY VOLTAGE 45 390 VOLTS
CONTROL GRID VOLTAGE 0 0 VOLTS
PLATE LOAD RESISTOR 470 000 470 000 OHMS
CONTROL GRID RESISTOR 10 10 ME GOHMS
SERIES SCREEN RESISTOR 22 2.2 ME GOHMS

L SCREEN BY-PASS CONDENSER 0.1 0.1 wt
INPUT CONPENSER 0.01 0.01 %
OUTPUT CONDENSER 0.01 0.01 wf
GRID RESISTOR OF FOLLOWING STAGE 1.0 1.0 ME GOHM
SIGNAL SOURCE IMPEDANCE (MAX.) 1000 1000 OHMS
DISTORTION b} 5] PERCENT
OUTPUT VOLTAGE 55 L7.0 VOLTS
VOLTAGE GAIN AT 400 CPS 55 50

1Us %
B DIODE UNIT
Ef = 1.4 Volts
-4 2
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TUNG-SOL =

DIODE
MINIATURE TYPE

7!
FJE COATED FILAMENT
M2 0.625 VOLTS 300 MA.
15"
I AC
TGI MAX.
"0 ‘255 ANY MOUNTING POSITION
MLSX SOCKET TERMINALS 2,3,7 AND 8 SHALL
N NOT BE USED. TERMINAL 6 MAY BE USED
Wow { AS A TIE POINT FOR COMPONENTS AT
NEAR FILAMENT POTENYIAL.
GLASS BULB BOTTOM VIEW
MINIATURE BUTTON
9 PIN BASE
9u

THE 1V2 IS A FILAMENTARY DIODE USING THE SMALL BUTTON 9 PIN MINIATURE
CONSTRUCTION. IT IS DESIGNED FOR USE IN HIGH-VOLTAGE, PULSE—-OPERATED
RECTIFYING SYSTEMS. I[N VIEW OF [TS 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) 0.8 i f

RATINGS”

INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM

FLYBACK VOLTAGE RECTIFIER®

FILAMENT VOLTAGEC 0.625 VOLTS
FILAMENT CURRENT ' 300 MA.
MAX IMUM INVERSE PLATE VOLTAGE

TOTAL DC AND PEAK (ABSOLUTE MAX IMUM) 8250 « VOLTS

DC 7000 <« VOLTS
MAXIMUM PEAK PLATE CURRENT 1] &« MA .
MAX IMUM AVERAGE PLATE CURRENT 0.6« MA.
TUBE DROP (APPROX.) WITH 7 MA. PLATE CURRENT) 135 VOLTS

AALL VALUES ARE EVALUATED ON DESIGN CENTER SYSTEM EXCEPT WHERE ABSOLUTE MAXIMUM IS STATED.
BFOR OPERATION IN A 525 LINE, 30 FRAME SYSTEM AS DESCRIBED IN “"STANDARDS OF GOOD ENGINEERING

PRACTICE FOR TELEVISION BROADCASTING STATIONS,™ FEDERAL COMMUNICATIONS COMMISSION. THE OUTY
CYCLE OF THE VOLTAGE PULSE NOT TO EXCEED 15% OF A SCANNING CYCLE.

CIIIDER NO CIRCUMSTANCES SHOULD THE FILAMENT VOLTAGE BE LESS THAN 0.525 VOLTS OR MORE THAN,0.725
VOLTS.

—»_INDICATES A CHANGE

s’

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD NEW JERSEY, U.S.A. AUGUST 1, 1959 PLATE #5569
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PRINTED N U 8. &,

TENTATIVE DATA IV6e
r TUNG-SOL ~
TRIODE PENTODE
\ T 285"
@ G2 SUBMINIATURE TYPE
2"
e ig-‘
MAX.
r_ﬂ: ]I‘ COATED FILAMENT
e 1.25 VOLTS  0.04 AMP.
. AC OR DC
T-2 X 3| 2
MAX. ANY MOUNTING POSITION BOTTOM VIEW
0.016" TINNED
FLEXIBLE LEADS
0.05" SPACING
CENTER—TO—CENTER
)
7654321 l"
=™
e W
GLASS BULB
RED DOT IS ADJUACENT
TO LEAD 1

BE USED BY CUTTING THE LEADS TO 0.20" LENGTH.

TRIODE GRID #4 TO PENTODE GRID #4
PENTODE GRID #4 PENTODE PLATE
PENTODE GRID #4 TO TRIODE PLATE
TRIODE GRID #4 TO TRIODE PLATE
PENTODE GRID #4 TO ALL

TRIODE GRID #4 TOsALL

TRIODE PLATE TG ALL

PENTODE PLATE TO ALL

RATINGS

DESIGN CENTER VALUES

FILAMENT VOLTAGE

PLATE VOLTAGE (PENTODE)
GRID #2 VOLTAGE

PLATE VOLTAGE (TRIODE)
GRID #1 VOLTAGE (PENTODE)
TOTAL CATHODE CURRENT

CONTINUED ON FOLLOWING PAGE

~®>INDICATES A CHANGE.

.

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

DIRECT INTERELECTRODE CAPACITANCES

WITH CLOSE FITTING SHIELD CONNECTED TO FILAMENT, NEGATIVE

INTERPRETED ACCORDING TO RMA STANDARD M8-210

0.75 upf
0.05 M f
0.12 M f
1.2 upf
3.2 11183
4.0 upf
1.9 uuf
2.4 Mt
1:25 VOLTS
90 VOLTS
90 VOLTS
90 VOLTS
NEVER POSITIVE
1.5 MA .

)

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION NEWARK, NEW JERSEY, U.S.A.

SEPTEMBER 1, 1953 PLATE #3328




IV6

TENTATIVE

DATA

( TUNG-SOL —
CONTINUED FROM PRECEDING PAGE
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
FREQUENCY CONVERTER

FILAMENT VOLTAGE 1.25 VOLTS

FILAMENT CURRENT 0.04 AMP .

PLATE VOLTAGE (PENTODE) 45 VOLTS

GRID #2 VOLTAGE 45 VOLTS

PLATE VOLTAGE (TRIODE) 45 VOLTS

GRID #1 VOLTAGE (PENTODE)® 0 VOLTS

GRID #4 RESISTOR (OSCILLATOR)C 1 ME GOHM

PLATE CURRENT (PENTODE) 400 LAMP .

GRID #2 CURRENT (PENTODE) 150 LAMP .

CONVERSION PLATE RESISTANCE (APPROX.) 1.0 ME GOHM

PLATE CURRENT (TRIODE) APPROX. 40 LAMP .

GRID #4 CURRENT (OSCILLATOR) 12 MAMP .

CONVERSION TRANSCONDUCTANCE 200 UMHOS

GRID #i VOLTAGE (PENTODE) (APPROX.)

FOR CONVERSION TRANSCONDUCTANCE = 5 UMHOS. 3.5 VOLTS

BGRID #1 RESISTOR = 5 MEGOHMS.

Ccnlo COUPLING CONDENSER = 10 UNFOD.
. _J
= )
G o

PLATE #3329 SEPTEMBER 1, 1953 TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION
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TENTATIVE DATA IX2
r TUNG-SOL -

DIODE

e % + MINIATURE TYPE
/\ MAX.
g COATED FILAMENT
2%

1.25 VOLTS 200 MA.

| | MAX. i
T-GE ‘ ol AC
16 s
| MAX.
1 ANY MOUNT{NG POSITION
b PINS 3 AND 7 MAY BE USED AS TIE
m ¥ POINTS FORFILAMENT DROPPING RE-
GLASS BULB RESISTOR 'OR CONMECTED 710 F1Ln-
ILA-
MENT. DO NOT CONNECT TO LOW PO- BOTTOM VIEW
TENTIAL CIRCUITS. MINIATURE BUTTON

9 PIN BASE

THE 1X2 ISA 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) 1 11183

INTERPRETED ACCORDING TO RMA STANDARD M8-210

FILAMENT VOLTAGE 1.2% VOLTS
FILAMENT CURRENT 200 MA .
MAX IMUM PEAK INVERSE PLATE POTENTIAL 15 000 VoLTS
MAX IMUM PEAK PLATE CURRENT 10 MA .
‘ MAX IMUM DC ‘LOAD CURRENT I MA.
P
3 MAX IMUM FREQUENCY OF SUPPLY VOLTAGE 300 KC
: TUBE VOLTAGE DROP WITH TUBE CONDUCTING 7 MA. 100 voLTs
H
z
B
PLATE
2238
SEPT. 1
1949
- ¥,

COPYRIGHT 1949 3y TUNG-SOL ELECTRIC INC ELECTRON TUBE DIVISION NEWARK. NEW JERSEY. U.S A.
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IX2B

N

TUNG-SOL

DIODE
MINTATURE TYPE

n——g—u -
MAX. COATED FILAMENT
r%‘ 9" 1.25 VOLTSA 0.2 AMP.
27 AC OR DC
sl MAX.
2| | 2% ANY MOUNTING POSITION
MAX.
THIS TUBE MAY PRODUCE SOFT
- X-=RAYS WHICH C:IR COHSTIEUSTSE
A HEALTH HAZARD UNL
—— L ADEQUATELY SHIELDED. BOTTOM VIEW
GLASS BULB MINIATURE BUTTON
SKIRTED 9 PIN BASE
MINTATURE CAP 9Y

PINS #347 MAY BE
CONNECTED TO FILAMENT;
OTHERWISE DO NOT USE

THE 1X2B 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+IS) 18 VIR 3

RATINGS®

INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM

FLY-BACK VOLTAGE RECTIFIER®

FILAMENT VOLTAGEA 1.25 VOLTS
FILAMENT CURRENT 0.2 AMP .
MAX IMUM INVERSE PLATE VOLTAGE:

TOTAL DC AND PEAK (ABSOLUTE MAXIMUM) 22 KV.

De I8 e KV.
MAXIMUM PEAK PLATE CURRENT 4h & MA.
MAX IMUM AVERAGE PLATE CURRENT 0.5‘_ MA .
TUBE VOLTAGE DROP (APPROX.) WITH 7 MA. PLATE CURRENT 100 VOLTS

AUIDEﬂ NO CIRCUMSTANCES SHOULD THE FILAMENT VOLTAGE BE LESS THAN 1.05 VOLTS OR MORE THAN 1.45
VOLTS.

BALL VALUES ARE EVALUATED ON DESIGN CENTER SYSTEM EXCEPT WHERE ABSOLUTE MAXIMUM IS STATED.

cron OPERATION IN A 525-LINE, 30~FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD ENGINEERING
PRACTICE OF TELEVISION BROADCASTING STATIONS"™; FEDERAL. COMMUNICATIONS COMMISSION. THE DUTY
CYCLE OF THE VOLTAGE PULSE NOT TO EXCEED 15% OF A SCANNING CYCLE.

DESIGN-MAX IMUM RATINGS ARELIMITING 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 TO VARIATIONS: IN DEVICE CHARACTERISTICS. THE
EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-MAX|MUM
VALUE FOR THE INTENDED SERVICE IS EXCEEDED 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 ENVIRONMENTAL CONDITIONS.

~» INDICATES A CHANGE.

_J

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION NEWARK, NEW JERSEY, U.S.A. AUGUST 1, 1959 PLATE #5570
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2AF4, 2AF4A

TUNG-SOL

TRIODE
MINIATURE TYPES
2AF4 2AF4A
J
OUTLINE . OUTLINE
JEDEC: 552 JEDEC 51
UHF TELEVISION SERVICE
750" -
MAX
750"
COATED UNIPOTENTIAL CATHODE MAX. =
ANY MOUNTING POSITION
1.875"
MAX
BASING DIAGRAM
JEDEC 7DK
BASE 7 PIN BUTTON BASE 7 PIN BUTTON
JEDEC E7-1 JEDEC E7-1
BOTTOM VIEW
THE 2AF4 AND 2AF4A 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 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 )5 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 pf
NOTE: WITH EXTERNAL SHIELD #316 CONNECTED TO PLATE
HEATER CHARACTERISTICS AND RATINGS
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-239
AVERAGE CHARACTERISTICS 2.35 VOLTS 600 mA
HEATER WARM-UP TIME 1M SECONDS
LIMITS OF SUPPLIED CURRENT 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 DIVISION,

BLOOMFIELD, NEW JERSEY, U.S.A.. NOVEMBER 1, 1964 PLATE #7036




2AF 4, 2AF4A

-

TUNG-SOL

CONTINUED FROM PRECEDING PAGE

MAXIMUM RATINGS
DESIGN MAXIMUM VALUES - SEE EIA STANDARD R$-239

UHF OSCILLATOR

PLATE VOLTAGE 150 VOLTS
NEGATIVE GRID VOLTAGE 50 VOLTS
PLATE DISSIPATION 25 WATTS
GRID CURRENT 2 mA
CATHODE CURRENT 24 mA

CHARACTERISTICS
CLASS A, AMPLIFIER

PLATE VOLTAGE 80 VOLTS
CATHODE RESISTOR ) 150 OHMS
PLATE CURRENT 17.5 mA
TRANSCONDUCTANCE 6,500 MMHOS
AMPLIFICATION FACTOR 13.5

PLATE RESISTANCE APPROX. 2,100 OHMS

TYPICAL OPERATION

AT FREQUENCY OF 1.000 MC/S

PLATE VOLTAGE 100 VOLTS
PLATE RESISTOR 220 OHMS
GRID RESISTOR 10,000 OHMS
PLATE CURRENT 17 mA
GRID CURRENT APPROX. 750 PA




2AF4, 2AF4A
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TENTATIVE DATA 2AF4B

TUNG-SOL re——

TRIODE
MINIATURE TYPE

%: COATED UNIPOTENTIAL CATHODE
. HEATER.
2.35 VOLTS 0.6 AMP.
AC OR DC

ANY MOUNTING POSITION

GLASS BULB BOTTOM VIEW

MINIATURE BUTTON
7 PIN BASE

70K

THE 2AF4B IS A MEDIUM 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 IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED.

DIRECT INTERELECTRODE CAPACITANCES

WITH NO EXTERNAL SHIELD

GRID TO PLATE 1.9 i f
GRID TO CATHODE AND HEATER 262 uw f
PLATE TO CATHODE AND HEATER 0.45 i
RATINGS
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM
OSCILLATOR SERVICE

HEATER VOLTAGE 2.%5 VOLTS
MAX IMUM PEAK HEATER—CATHODE VOLTAGE:

HEATER NEGATIVE WITH RESPECT TO CATHODE 180 VOLTS

HEATER POSITIVE WITH RESPECT TO CATHODEA 180 VOLTS
MAX IMUM DC PLATE VOLTAGE 150 VOLTS
MAX IMUM DC GRID VOLTAGE -50 VOL.TS
MAX IMUM DC GRID CURRENT '8 MA .
MAX IMUM PLATE INPUT 2.5 WATTS
MAX IMUM PLATE DISSIPATION 2. 085 WATTS
MAX IMUM DC CATHODE CURRENT 28 MA .
MAX IMUM GRID CIRCUIT RESISTANCE:

FIXED BIAS NOT RECOMMENDED

CATHODE BIAS Q.5 MEGOHM
HEATER WARM—UP TIME™ 11.0 SECONDS

A
THE DC COMPONENT MUST NOT EXCEED 100 VOLTS.

*
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 3 TIMES THE NOMINAL HEATER OPERATING

RESISTANCE.
CONTINUED ON FOLLOWING PAGE
e
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2AF48B

TENTATIVE DATA

r TUNG-SOL -
CONTINUED FROM PRECEDING PAGE
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS Ay AMPLIFIER
HEATER VOLTAGE 2.55 VOLTS
HEATER CURRENT 0.6 AMP .
PLATE VOLTAGE 80 VOLTS
CATHODE BIAS RESISTOR 150. OHMS
AMPL IFICATION FACTOR 15
PLATE RESISTANCE 2 970 OHMS
TRANSCONDUCTANCE 6 600 UMHOS
PLATE CURRENT 16 MA .
OPERATION AT 950 MC.

DC PLATE VOLTAGE 100 VOLTS
DC GRID VOLTAGE -y VOLTS
FROM A GRID RESISTOR OF 10 000 OHMS

DC PLATE CURRENT o5 MA.
DC GRID CURRENT (APPROX.) 400 LLAMP .
SIMILAR TYPE REFERENCE: Zxcept for the higher heater-cathode voltage ratiﬁg,
the 24F4YB is identical to the 24Fud.
The 24Fy curves also apply to 24FY3.
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PRINTED 1NV &, &,

2AS2
r TUNG-SOL %

DIODE
COMPACTRON TYPE

" CAP
L 1188 s C1-34

1.062" - FOR
TV HIGH VOLTAGE
RECTIFIER APPLICATIONS

" = 3.250"
aﬁizxsl T-9 3.000" COATED UNIPOTENTIAL CATHODE

ANY MOUNTING POSITION

CONNECTORS SHOULD NOT EXERT MORE THAN

7 POUNDS RADIAL COMPRESSION AT ANY POINT S
ﬂ n H i ﬂﬂ AROUND THE CIRCUMFERENCE OF THE CAP. BOTTOM VIEW
S BASING DIAGRAM
GLASS BULB JEDEC 12EW

TERMINALS 4, 7 & 10 MAY BE

USED AS TIE POINTS FOR

COMPONENTS AT OR NEAR
HEATER POTENTIAL

BUTTON

12 PIN BASE E12-70
OUTLINE DRAWING
JEDEC 9-100

THE 2AS2 ISA HEATER-CATHODE TYPE DIODE IN A T-9 COMPACTRON ENVELOPE. IT IS DESIGNED
FOR USE AS A HIGH-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 2.8 VOLTS 330 MA.
LIMITS OF APPLIED VOLTAGE 2.5%¥0.4 VOL TS

MAXIMUM RATINGS
DESIGN MAXIMUM VALUES - SEE EIA STANDARD R$-239

FLYBACK RECTIFIER SERVICEA
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

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 MUST NOT EXCEED 15 PERCENT OF ONE SCANNING CYCLE.

CONTINUED ON FOLLOWING PAGE
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2AS2

PLATE VOLTS

- TUNG-SOL
CONTINUED FROM PRECEDING PAGE
AVERAGE CHARACTERISTICS
TUBE VOLTAGE DROP, APPROX.
Ib=7.0 MA. 100 VOLTS
S
AVERAGE
PLATE CHARACTERISTICS
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PAINTEO 1M V. 8. A,

)

TENTATIVE DATA

TUNG-SOL

2BN4,2BN4A

( Y
TRIODE
MINIATURE TYPE
COATED UNIPOTENTIAL CATHODE
HEATFPR
2.35 VOLTS  0.6t6% AMP.
AC OR DC
ANY MOUNTING POSITION
GLASS BULB BOTTOM VIEW
MINIATURE BUTTON
7 PIN BASE
TEG
THE 2BN4 AND 2BNU4A ARE MINIATURE MEDIUM—-MU TRIODES DESIGNED FOR USE AS
RAD|O—FREQUENCY AMPLIFIERS IN VHF TELEVISION TUNERS. THERMAL CHARACTER—
ISTICS OF THE HEATERS ARE CCNTROLLED SUCH THAT HEATER 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.
WITH EXTERNA® SHIELD #316
GRID TO PLATE 1.2 s f
INPUT a2 e f
OUTPUT 1.4 s f
HEATER TO CATHODE 2.8 e f
RATINGS
INTERPRE:(ED ACCORDING TO DESIGN CENTER SYSTEM
HEATER VOLTAGE 2.3D VOLTS
MAX IMUM PLATE VOLTAGE 275 VOLTS
MAX IMUM DC GRID VOLTAGE 0 VOLTS
MAX IMUM PLATE DISSIPATION 2,2 WATTS
MAX IMUM DC CATHODE CURRENT 22 MA .
MAX IMUM HEATER—CATHODE VOLTAGE
HEATER POSITIVE WITH RESPECT TO CATHODE 100 VOLTS
HEATER NEGATIVE WITH RESPECT TO CATHODE 100 VOLTS
MAX IMUM GRID CIRCUIT RESISTANCE 0.5 ME GOHMS
HEATER WARM—UP TIME™ 11 SECONDS
*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 3 TIMES THE NOMINAL REATER OPERATING
RESISTANCE.
DESIGN-MAXIMUM RATINGS ARE THE LIMITING VALUES EXPRESSED WITH RESPECT TO BOGIE TUBES AT WHICH
SATISFACTORY TUBE LIFE CAN BE EXPECTED TO OCCUR. TO OBTAIN SATISFACTORY CIRCUIT PERFORMANCE,
THEREFORE, THE EQUIPMENT DESIGNER MUST ESTABLISH THE CIRCUIT DESIGN SO THAT NO DESIGN-MAXIMUM
VALUE 1S EXCEEDED WITH A BOGIE TUBE UNDER THE WORST PROBABLE OPERATING CONDITIONS WITH
RESPECT TO SUPPLY=VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, EQUIPMENT CONTROL ADJUST-
MENT, LOAD VARIATION, AND ENVIRONMENTAL CONDITIONS.
CONTINUED ON FOLLOWING PAGE
|\ : e
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2BN4,2BN4A

s

TENTATIVE DATA

TUNG-SOL

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS Ay AMPLIFIER

HEATER VOLTAGE 2.3h VOLTS
HEATER CURRENT 0.6£6% AMP .
PLATE VOLTAGE 150 VOLTS
CATHODE—BIAS RESISTOR 220 OHMS
AMPLIFICATION FACTOR 43
PLATE RESISTANCE (APPROX.) FOR 2BN4 6 300 OHMS
PLATE RESISTANCE (APPROX.) FOR 2BN4A 5 400 OHMS
TRANSCONDUCTANCE (FOR 2BN4) 6 800 HUMHOS
TRANSCONDUCTANCE (FOR 2BN4A) 8 000 KMHOS
PLATE CURRENT 9.0 MA.
GRID VOLTAGE (APPROX.)

I, = 400 MAMPS. -6 VOLTS

Nz i

~




PRNTED 1NV 8. &

2C5I
~ TUNG-SOL -

DOUBLE TRIODE
MINIATURE TYPE

"
‘SZQ COATED UNIPOTENTIAL CATHODE
f__/:::;r——r——1—- FOR
ol
1.500" ! APPLICATIONS [N THE LOW
| | 'max. |
T—6§- | R TO VHF FREQUENCY RANGE
1.750
MAX.
WIW_ 4 ANY MOUNTING POSITION BOTTOM VIEW
GLASS BULSB BASING DIAGRAM
MINIATURE BUTTON JEDEC 8CY

9 PIN BASE E9-1
OUTLINE DRAWING
JEDEC 6-1

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

WITH WITHOUT
SHIELD SHIELD

GRID TO PLATE: (G TO P) 1.3 1.3 pf

INPUT: G TO (HtK+1.S.) 2.3 2.2 pf

OUTPUT: P TO (H*K+1.5.) T34 1.0 pf

PLATE TO PLATE 0.05B 0.04 pf

A
PIN #5 4 EXTERNAL SHIELD #315 CONNECTED TO CATHODE PIN OF SECTION UNDER TEST. ELEMENTS OF OTHER
SECTION GROUNDED.

PIN #5 & EXTERNAL SHIELD #315 CONNECTED TO GROUND WITH OTHER ELEMENTS.

HEATER CHARACTERISTICS AND RATINGS

DESIGN CENTER VALUES - SEE EIA STANDARD RS-239

AVERAGE CHARACTERISTICS 6.3 vOLTS 300 MA.

MAX IMUM HEATER—CATHODE VOLTAGE 90 VOLTS

CONTINUED ON FOLLOWING PAGE
—» INDICATES A CHANGE.
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2C5lI

. TUNG-SOL

CONTINUED FROM PRECEDING PAGE

MAXIMUM RATINGS

DESIGN CENTER VALUES - SEE EIA STANDARD RS-239

EACH SECTION

PLATE VOLTAGE 300
PLATE POSITIVE DC GRID VOLTAGE™® 0
PLATE DISSIPATION 1:5
CATHODE CURRENT 18
GRID CIRCUIT RESISTANCE* 1

— TYPICAL OPERATING CHARACTERISTICS
CLASS Al AMPL IF IER
EACH SECTION

PLATE VOLTAGE 150
CATHODE BIAS RESISTOR 240
PLATE CURRENT 8.2
PLATE RESISTANCE (APPROX.) 6500
TRANSCONDUCTANCE 5500
AMPL IFICATION FACTOR 55
GRID #1 VOLTAGE FOR Ib = 40 uA -8

*INDICATES AN ADDITION®

voLT

3

VOLTS
WATTS

MA.

MEGOHM

VOLTS

OHMS

MA.
OHMS

UMHOS

VOLTS

_ — INDICATES A CHANGE. “/
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2645
MAY 1
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PRINTEO 1N V. 8. 4.

2CY5

\.

TUNG-SOL ~
750"
—2S = TETRODE
MINITATURE TYPE
K\ 1.875" COATED UNIPOTENTICAL CATHODE
| MAX.
=54 HEATER
2 2125"
MAX., 2.4 VOLTS 60036 MAMPS. *—
— AC OR DC
U1
w— ANY MOUNTING POSITION
GLASS BULB
MINIATURE BUTTON BOTTOM VIEW
7 PIN BASE ET7-1 BASING DIAGRAM
OUTLINE DRAVING JEDEC TEW
JEDEC 5-2
THE 2CY5 IS A SHARP—CUTOFF TETRODE IN THE 7-PIN MINIATURE CONSTRUCTION
AND IS DESIGNED FOR SERVICE IN VHF TUNERS OF TELEVISION RECE|IVERS.
THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER
VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE MINIMIZED PROVIDED IT 13
USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. EXCEPT FOR HEATER
RATINGS AND HEATER WARM—-UP TIME THE 2CY5 IS IDENTICAL TO THE YD, HCYB
AND THE 6CY5. i
DIRECT INTERELECTRODE CAPACITANCES*
GRID #4 TO PLATE Q.03 e f
INPUT 4.5 e f
OUTPUT 3.0 e f
RATINGS
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM
MAX IMUM PLATE VOLTAGE 180 VOLTS
MAX IMUM GRID #2 (SCREEN) SUPPLY VOLTAGE 180 VOLTS
MAX IMUM GRID #2 VOLTAGE SEE GRID #2 INPUT RATING CHART
MAX IMUM PLATE DISSIPATION 2.0 WATTS
MAX IMUM GRID #2 DISSIPATION 0.5 WATTS
MAXIMUM GRID #4 (CONTROL GRID) VOLTAGE
POSITIVE VALUE [0] MA .
MAXIMUM CATHODE CURRENT 20 MA .
MAX IMUM HEATER—CATHODE VOLTAGE
HEATER POSITIVE WITH RESPECT TO CATHODE 100 VOLTS
HEATER NEGATIVE WITH RESPECT TO CATHODE 100 VOLTS
HEATER WARM—UP TIME (APPROX.) 110 SECONDS
AwlTH SHIELD #316 CONNECTED TO CATHODE.
BHEATER WAR M-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 3 TIMES THE NOMINAL HEATER OPERATING
RESISTANCE.
—® INDICATES A CHANGE.
CONTINUED ON FOLLOWING PAGE
_J
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2CY5

- TUNG-SOL

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

PLATE VOLTAGE 125 VOLTS
GRID #2 VOLTAGE 80 VOLTS
GRID #4 VOLTAGE —1, VOLTS
PLATE RESISTANCE 0.1 ME GOHM
TRANSCONDUCTANCE 8 000 UMHOS
GRID #4 CUTOFF BIASC -6 VOLTS
PLATE CURRENT 10 MA .
GRID #2 CURRENT 1.5 MA .
CoLATE CURRENT 20 wA.

\__ e

T
2CY5
GRID #2 INPUT
RAT ING CHART
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camrEe N V. 8. A,

2DZ4

\—

i

1.50"

1.75" MAX.

MAX.

GLASSs BULB
MINIATURE BUTTON
7 PIN BASE E7-1
OUTLINE DRAWING
JEDEC 5-1

THE 2DZ4 |S 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 6DZ4.

WITH SHIELD
GRID TO PLATE 1.8 of
INPUT: GTO (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-239
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

TOTAL DC AND PEAK 180 VOL TS

DIRECT INTERELECTRODE CAPACITANCES

TUNG-SOL ~

TRIODE

MINIATURE TYPE

MEDIUM MU TRIODE
FOR
UHF OSCILLATOR SERVICE

COATED UNIPOTENTIAL CATHODE
ANY MOUNTING POSITION

BOTTOM VIEW

BASING DIAGRAM
7 DK

100 VOLTS

CONTINUED ON FOLLOWING PAGE

.
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2DZ4

PLATE VOLTAGE
NEGATIVE GRID VOLTAGE
PLATE DISSIPATION
CATHODE CURRENT

GRID CURRENT

PLATE SUPPLY VOLTAGE
PLATE DROPPING RESISTOR
PLATE CURRENT
TRANSCONDUCTANCE
AMPLIFICATION FACTOR
PLATE RESISTANCE

GRID VOLTAGE FOR I, =20 pA

PLATE SUPPLY VOLTAGE
PLATE DROPPING RESISTOR
GRID RESISTOR

PLATE CURRENT

GRID CURRENT

TUNG-SOL

CONTINUED FROM PRECEDING PAGE

MAXIMUM RATINGS

DESIGN MAXIMUM RATINGS - SEE EIA STANDARD RS-239

UHF OSCILLATOR SERVICE

CHARACTERISTICS AND TYPICAL OPERATION

CLASS Al AMPLIFIER

APPROX. 2,000

APPROX. =11

OSCILLATOR AT 1000 Mc/s

MEASURED IN JEDEC STANDARD OSCILLATOR NO. 400

80
2,700
10,000
15.5

APPROX. 800

VOLTS
VOLTS
WATTS
MA,
MA.

VOLTS
OHMS
MA,
MMHOS

OHMS

VOLTS

VOLTS
OHMS
OHMS
MA,




PRINTED IN U, 8. A.
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PLATE
1562
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1945

2E22

TUNG-SOL

~
PENTODE POWER AMPLIFIER OSCHLLATOR
4
276
MAX
COATED FILAMENT
54 A
2 6.3 VOLTS 1.5 AMPS.
ST‘IG MAX
AC OR DC
63
MAX BOTTOM VIEW
MEDIUM 5 PIN
MICANOL BASE
GLASS BULB
¥ MOUNTING POSITION
|2 —»
8 HORIZONTAL OPERATION PERMITTED iF
MAX PINS 2 AND 4 ARE N A VERTICAL
PLANE.
MED IUM METAL CAP
TYPE 2E22 IS DESIGNED PRIMARILY FCR CLASS C AMPLIFIER OR OSCILLATOR
SERVICE IN PORTABLE EQUIPMENT.
RATINGS
INTERPRETED ACCORDING TO RMA STAKDARD W8-210
MAX IMUM PLATE VOLTAGE 750 voLTS
MAX [MUM SCREEN GRID VOLTAGE 250 VOLTS
MAX IMUM CONTROL GRID VOLTAGE -200 VoL TS
MAX IMUM PLATE DISSIPATION 30 WATTS
MAX IMUM SCREEN DISSIPATION 10 WATTS
MAX IMUM PLATE CURRENT 110 MA.
MAX IMUM CONTROL GRID CURRENT 9.0 MA .
DIRECT INTERELECTRODE CAPACITANCES
GRID TO PLATE (WITH SHIELD) 0.20 Max. puf
INPUT 13 upf
ouTPUT 8.0 uf
A THE FILAMENT VOLTAGE SHOULD BE HELD AS CLOSE TO 6.3 VOLTS AS POSSIBLE. INTER-
MITTENT OPERATION TO AS HIGH AS 7.0 OR AS LOW AS 5.5 VOLTS IS PERMISSIBLE.
CONT'“:ED NEXT PAGE
2
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2E22
r— TUNG-SOL ~

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

CLASS C, R-F AMPLIFIER OR OSCILLATOR

PLATE VOLTAGE 500 500 750 750 VOLTS
SCREEN VOLTAGE 250 250 250 250 VoL TS
SCREEN RESISTORP 15 000 15 000 30 000 30 0CO OHMS
SUPPRESSOR VOLTAGE 0 22.5 0 22.5 VOLTS
PLATE CURRENT 100 100 100 100 MA.

SCREEN CURRENT 16 16 16 16 MA.

CONTROL GRID CURRENT (APPROX.) 6.0 6.0 6.0 6.0 MA .

CONTROL GRID RESISTOR® 10 000 10 000 10 00O 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 WATT
POWER OUTPUT (APPROX.) 30 34 48 55 WATTS

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 -9 VOLTS
PEAK A—F INPUT 65 90 VoL TS
PEAK R—F GRID VOLTAGE 100 100 VOLTS
PLATE CURRENT 50 55 MA .
SCREEN CURRENT (APPROX.) 29 29 MA .
CONTROL GRID CURRENT (APPROX.) 6.5 6.5 MA.
CONTROL GRID RESISTORC 10 000 10 000 OHMS
GRID DRIVING POWER (APPROX.) 0.6 0.6 WATT
POWER OUTPUT (APPROX.) 10.5 16.5 WATTS
MODULATION 95 95 PER CENT

8 SERIES SCREEN DROPPING RESISTOR SHOULD NOT BE USED IF UNDER KEY-UP CONDITIONS THE SCREEN
VOLTAGE EXCEEDS 500 VOLTS.

& THE TOTAL EFFECTIVE GRID CIRCUIT RESISTANCE SHALL NOT EXCEED 25,000 OHWNS.

PLATE
1563
FEB. 28
1945

COPYRIGHT 1945 BY TUNG-SOL LAMP WORKS INC ELECTRONIC TUBE DIVISION NEWARK. NEW JERSEY. U.S. A

A4



2E22

2€22
™ Ec, = 250 V.
By = 0N DLCL
s 430+ Ef = 6.3 V. D.C.
guoo = -
$ | +25
i~ =
S H A
= $20
x -
k=3°° > =
= A +15
E P4Em= +10,
- I
Ezoo /; = | 145
ac =
3 gim=— = k=9
S av== mfls
E_' 00 \;}4 ___P—p—i ; -10
N = =
P lcs for g = 9 : ‘ ¥io
T L haza o F 4—
% 100 200 300 500 500 600 700 aodl
PLATE VOLTAGE (E}) .
T 2E22
500, Ecq = 1250 V.
Ecy = +22.5 V.
Ef = 6.3 V. D.C.
a
=400 / —‘+,0 [
: ,— 1
= +25
= | 1
= 4 +20
=300 ==
: '_E \[ Ir ~ +15
: _I’“‘ = +10
H = ! | B
H ‘5200_!_ 7 5
f\ < r == Eqy = 0
?'5‘ B 45* st i -5.0
00— EE oo e o e ? —15-
K e i s : - :-15.0
i —— —20,0
Pll.;;f —— . o = 1 lcz for Eg = 0
b g 0 w—-—..—-—l—-——p-——‘- e oy sy e
1945 0 100 200 300 400 500 600 700
PLATE VOLTAGE (Ep)

COPYRIGHT 1945 BY TUNG-SOL LAMP WORKS INC ELECTRONIC TUBE DIVISION NEWARK NEW JERSEY. U S A




2E22

4o R [ L1
N 2622
By =290 V.
\ Eey = 422.5 V.
Ef=6.3 V.
) :
I \ [\
: \
-l
-
; i I\ \ TBo
e I W L
3 \ \ N +25
= \ |
= N \ \\ Eqs = +2 I
3
s [N N T '
e b +15
& 10 X T
; +10
5
PLATE VOLTAGE (Ep)
% 60" 700 300 700
w0 HEEE
2622
| E¢'=6.3 V.. D.C.
\ Y€, = 250 V.
E.,=0 V.
" 30 \\ c3
& A NG
: \ I\ i
;‘ ﬁ\--. +30
= \\
E 20 425
_0
- N
e N\ \ 20 !
A
g N ] ,
S ™ +15
e k"
10
o [~ +]10
! i
: Eq =45
0 PLATE VOLTAGE (Ep) ]
0 100 200 300 400

COPYRIGHT 1948 BY TUNG-SOL LAMP WORKS INC

ELECTRONIC TUBE DIVISION

NEWARK. NEW JERSEY. U. S A

PLATE
1565
FEB. 28
1945



2E22

] HNEE] ITrs
=S Hinr=
il
o L]
I Y I | i n
L] | 1] n
A [=3 1 e
i = 1 °
\_ 1 rw 5 F.w [ | . M i i Pl i i i “ i N
U sga i A w858 FTTT T
d . . [ m = o i
- = 2> = H—-
o~ > o o] . .
8 8= 3 & § e8> i
Tl & ) | | — w + M gl o) el A —
e 1 1 1 o N0 Ik P
1 ek 374750 1 Y I8 118
B ow’ y w i i w
- w i A5 I (e 5 2 < L (=]
e A e = ! B , g
, i I hal / 7AN B I E B " ! . 3
: i ” /| [ 1]l > i | S
SEENE ] / = 1 N -
T T ! T
i awaymn o pi / a0
; ] B
Y [ ! o 111/ || 111~ \& T -
i el 4\ / i / i
Q |~ ! \ , . AR
L . ] mIinn _ 3 il
; i AN * 8 | J 8
- \ = i (T AT L TIALE YT =
[ s ; 7 AYT ]
I K | — 85 M
i , "1 % \
el ll — — By =ET S i &
7 1o | —"] , 413
0 i _ r)
= = . 1
L13 - s s ]
_ e LT %_ __
| ;\‘TLON. g
T 1e | TR | “ =
o o o o o (=
= SIWIJNVITIIN NI (221) LN3YMND NIIYIS

NEWARK, NEW JERSEY, U.S. A,

ELECTRONIC TUBE DIVISION

COPYRIGHT 1948 BY TUNG-SOL LAMP WORKS INC.







PRINTEO N V. 8. A,

TENTATIVE DATA

-

.

2EAS

TUNG-SOL

TETRODE
MINIATURE TYPE

"
Tt | COATED UNIPOTENTIAL CATHODE
B HEATER
b \ 2.4 VOLTS ~ 0.60t63% AWP.
max | . AC OR DC

28
MAX ANY MOUNTING PQOSITION

BOTTOM VIEW

GLASS BULB SMALL BUTTON MINIATURE
7 PIN BASE

TEW

THE 2EA5 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
2EAB IS IDENTICAL TO THE 3EA5 AND 6EA5.

DIRECT INTERELECTRODE CAPACITANCES

WITH o WITHOUT
SHIELD SHIELD
GRID TO PLATE (G4 TO P) (MAX.) 0.05 0.06 s £
INPUT: G4 TO (HtKktG2ti.s.) 4.5 5.8 pp f
OUTPUT: P TO (HtK*tG2t).S.) 3.0 2.5 i f
RATINGS 5
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM
HEATER VOLTAGE 2.4 2.4 2.4 VOLTS
MAX IMUM PLATE VOLTAGE 250 250 250 VOLTS
MAX IMUM GRID #2 VOLTAGE 150 150 150 VOLTS
MAX IMUM PLATE DISSIPATION 3.25 Dl 2B Sneh WATTS
MAX IMUM GRID #2 DISSIPATION 0.5 0.5 0.5 WATTS
MAX IMUM CATHODE CURRENT (DC) 20 20 20 MA.
MAX IMUM HEATER—CATHODE VOLTAGE:
HEATER NEGATIVE WITH RESPECT TO CATHODE
TOTAL DC AND PEAK 200 200 200 VOLTS
HEATER POSITIVE WITH RESPECT TGO CATHODE

ne 100 100 100 VOLTS

TOTAL DC AND PEAK 200 200 200 VOLTS
HEATER WARM—UP TIME (APPROX.)* 11.0 1140 110 SECONDS

AWITH EXTERNAL SHIELD #316 CONNECTED TO PIN 2.

CONTINUED ON FOLLOWING PAGE

i
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2EAS

TUNG-SOL

TENTATIVE DATA

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

HEATER VOLTAGE 2.4 2.4 2.4 VOLTS
HEATER CURRENT 0.60t6% 0.60t6% 0.6 6% AMPS .
PLATE VOLTAGE 250 250 250 VOLTS
GRID #2 VOLTAGE 140 140 140 VOLTS
GRID #4 VOLTAGE =0 =1.0 ~1.0) VOLTS
PLATE RESISTANCE (APPROX.) 0.15 0.15 0.15 ME GOHM
TRANSCONDUCTANCE 8000 8000 8000 HMHO
PLATE CURRENT 10 10 10 MA .
GRID #2 CURRENT 0.95 0.95 0.95 MA.
GRID #41 VOLTAGE FOR GM LESS

THAN 4100 UMHO -6 -6 -6 VOLTS
B

DESIGN-MAX|MUM 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 TO VARIATIONS IN DEVICE CHARACTERISTICS. THE
EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-MAX|MUM
VALUE FOR THE INTENDED SERVICE IS EXCEEDED WITH A BOGEY DEVICE UNDER THE WORST PROBABLE
OPERATING CONDITIONS WITH RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION,
EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SJGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS.

*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 3 TIMES THE NOMINAL HEATER OPERATING
RESISTANCE.

“\




PRINTED 1N V. 8. A.

TENTATIVE DATA 2ENS

(

s

TUNG-SOL 5

DOUBLE DIODE
MINIATURE TYPE

COATED UNIOPTENTIAL CATHODE

HEATER
2.1 VOLTS  0.45t6% AMP
AC OR DC

ANY MOUNTING POSITION

BOTTOM VIEW

GLASS BULB SMALL-BUTTON MINIATURE
7 PIN BASE

TFL

THF 2ENS 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

WITHOUT wiTh?
SHIELD SHIELD
DIODE INPUT: P TO (HtKt1.S.) (EACH UNIT) Beond Be wupf
COUPLING: PLATE TO PLATE 4P TO 2P (MAX.) 15 %:8 it £
AE)(TERNAL SHIELD #316 CONNECTED TO PIN #6.
RATINGS
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM
HEATER VOLTAGE 2l VOLTS
MAX IMUM 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

DC 100 VOLTS
MAX IMUM D10ODE CURRENT FOR CONTINUOUS OPERATION (EA.PLATE) 5.0 MA.
HEATER WARM—UP TIME (APPROX.)* 11..0 SECONDS

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

HEATER VOLTAGE 2.0 VOLTS
HEATER CURRENT 0.45t6% AMP .
DIODE VOLTAGE DROP (APPROX.) FOR I, =20 MA.(EA.PLATE) 5@ VOLTS

*NEATER 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 3 TIMES THE NOMINAL HEATER OPERATING
RESISTANCE.

DESIGN-MAX IMUM 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 TO VARIATIONS IN DEVICE CHARACTERISTICS. THE
EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-MAXI|MUM
VALUE FOR THE INTENDED SERVICE IS EXCEEDED 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 ENVIRONMENTAL CONDIT!ONS.

s
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PRINTED 1N V. 6. A,

)

TENTATIVE DATA

-

2ERS

TUNG-SOL

~
TETRODE
MINIATURE TYPE
Ly
\MZ COATED UNIPOTENTIAL CATHODE
| HEATER
Ea

5l i « 2.3 VOLTS  0.60 AMP.

25

MA X

______l‘, ANY MOUNTING POSITION
. BOTTOM
GLASS BULB VIEW
THE 2ERH 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 ISDESIGNED PRIMARILY AS A SHIELD TO REDUCE DIRECT
GRID TO PLATE CAPACITANCE. EXCEPT FOR HEATER RATINGS THE 2ERH IS IDENTI-
CAL TO THE 3ERH AND 6ER5.
DIRECT INTERELECTRODE CAPACITANCES
W I THOUT WITH
SHIELD SHIELD
PLATE TO GRID 0.38 0.36 uuf
GRID TO ALL OTHER ELECTRODES EXCEPT PLATE 4.4 4.4 s f
PLATE TO ALL OTHER ELECTRODES EXCEPT GRID 5.0 4.0 M £
GRID TO HEATER (MAX.) 0.28 0.28 £
PLATE TO CATHODE 0.24 0.20 M f
GRID TO CATHODE Bl 3.1 £
CATHODE TO HEATER 2.8 2.8 s £
RATINGS
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM

HEATER VOLTAGE 2% VOLTS
MAX IMUM PLATE VOLTAGE WITHOUT CURRENT 550 VOLTS
MAX IMUM PLATE VOLTAGE 250 VOLTS
MAX IMUM PLATE DISSIPATION 2.2 WATTS
MAX IMUM CATHODE CURRENT 20 MAMP S
MAX IMUM NEGATIVE GRID VOLTAGE 50 VOLTS
MAX IMUM VOLTAGE BETWEEN CATHODE AND HEATER 100 VOLTS
MAX IMUM GRID CIRCUIT RESISTANCE 1 ME GOHM
MAX IMUM CIRCUIT RESISTANCE BETWEEN CATHODE AND HEATER 20 000 OHMS

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
HEATER VOLTAGE 2.3 2.3 VOLTS
HEATER CURRENT 0.60 0.60 AMP.
PLATE VOLTAGE 200 VOLTS
GRID VOLTAGE 1.2 =518 =56 VOLTS
PLATE CURRENT 10 MAMPS
TRANSCONDUCTANCE 10 500 500 100 MMHOS
AMPL IFICATION FACTOR 80
GR VOLTAGE FOR_A CROSS—

" MODULATION FAGTOR OF -4% (RMS) 100 100 100 MV
—
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PaINTED 1N U. 5. A.

)

\.

TURE CONSTRUCTION. IT IS DESIGNED ESPECIALLY FOR USE
TUNERS. SEPARATE CATHODE LEADS PROVIDE LOW LEAD INDUCTANCE AND THE
TERNAL SHIELD REDUCES DIRECT GRID TOPLATE CAPACITANCE.
RATINGS AND HEATER WARM—-UP TIME, THE 2ER5 IS IDENTICAL TO THE 3ERH AND

TUNG-SOL

2ERS

HI-MU TRIODE «

MINTATURE TYPE

| Max COATED UNIPOTENTIAL CATHODE
! HEATER
e
Tl i 1|, 2.% VOLTS  0.60 AMP.
2g
i MA X
AAwA—AJA— ANY MOUNTING POSITION
GLASS: BULE BOTTOM VIEW
BASE ET7-1 BASING DIAGRAM
OUTLINE DRAWING JEDEC TFP
JEDEC 5=-2
THE 2ERD IS A HIGH TRANSCONDUCTANCE SHIELDED TRIODE IN THE 7 PIN MINIA—

THE 6ERSH.
DIRECT INTERELECTRODE CAPACITANCES
W ITHOUT WITH
SHIELD SHIELD
PLATE TO GRID 0.38 0.36 i f
GRID TO ALL OTHER ELECTRODES EXCEPT PLATE 4.4 4.4 M f
PLATE TO ALL OTHER ELECTRODES EXCEPT GRID 3.0 4.0 st £
GRID TO HEATER (MAX.) 0.28 0.28 s £
PLATE TO CATHODE 0.24 0.20 L f
GRID TO CATHODE 5.1 el o £
CATHODE TO HEATER 2.8 2.8 e f
RATINGS
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM
HEATER VOLTAGE 2.3 VOLTS
MAX IMUM PLATE VOLTAGE WITHOUT CURRENT 550 VOLTS
MAX IMUM PLATE VOLTAGE 250 VOLTS
MAX IMUM PLATE DISSIPATION 2.2 WATTS
MAX IMUM CATHODE CURRENT 20 MAMPS
MAX IMUM NEGATIVE GRID VOLTAGE 50 VOLTS
MAX IMUM VOLTAGE BETWEEN CATHODE AND HEATER 100 VOLTS
MAX IMUM GRID CIRCUIT RESISTANCE 1 ME GOHM
MAX IMUM CIRCUIT RESISTANCE BETWEEN CATHODE AND HEATER 20 000 OHMS
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

HEATER VOLTAGE 2.3 2.3 VOLTS
HEATER CURRENT 0.60 0.60 AMP .
PLATE VOLTAGE 200 VOLTS
GRID VOLTAGE =132 =5.8 =b:6 VOLTS
PLATE CURRENT 10 MAMPS
TRANSCONDUCTANCE 10 500 500 100 UMHOS
AMPL |F ICATION FACTOR 80

 “"WOoulATION FRCTOROF 1w (ews) 100 100 100 wv.

L

IN V.H.F. TELEVISION

EXCEPT FOR HEATER

IN=

TUNG-SOL ELECTRIC

INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JVERSEY, U.S.A., JUNE 1, 1961
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|

TENTATIVE DATA 2ESS5

g

-

TUNG-SOL —~

TRIODE
MINIATURE TYPE

COATED UNIPOTENTIAL CATHODE
HEATER

2.35 VOLTS  0.60t6% AMP.

ANY MOUNTING POSITION
BOTTOM VIEW
GLASS BULB SMALL BUTTON MINIATURE
7 PIN BASE

TFP

THE 2ESH5 IS A TRIODE TUNER IN THE 7 PIN MINIATURE CONSTRUCTION. IT IS
DESIGNED FOR USE [N GROUNDED CATHODE RF AMPLIFIERS. EXCEPT FOR HEATER
RATINGS AND HEATER WARM—UP TIME, THE 2ESH IS IDENTICAL TO THE 3ESH AND
THE 6ESH.

DIRECT INTERELECTRODE CAPACITANCES

WITH o WITHOUT
SHIELD SHIELD
GRID TO PLATE: G TO P (Max.) 0.5 0.5 e f
INPUT: G TO (HtK*1.S.) 52 3.2 i £
OUTPUT: P TO(HtK+1.5.) 4.0 242 it
AWITH EXTERNAL SHIELD #316 EONNEGTED TO PIN 1.
RATINGS
INTERPRETED ACCORDING TO DESIGN MAXIMUM SVSTEMB
HEATER VOLTAGE 2.35 VOLTS
MAX IMUM PLATE VOLTAGE 250 VOLTS
MAX IMUM POSITIVE GRID VOLTAGE 0 VOLTS
MAX IMUM PLATE DISSIPATION i WATTS
MAX IMUM DC CATHODE CURRENT 22 MA .
MAXIMUM GRID CIRCUIT RESISTANCE 1.0 MEGOHM
MAX IMUM 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

CONTINUED ON FOLLOWING PAGE

_—
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2ESS TENTATIVE DATA

TUNG-SOL

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

CLASS Ay AMPLIFIER

HEATER VOLTAGE 2.%55 VOLTS
HEATER CURRENT 0.60t6% AMP .
PLATE VOLTAGE 200 VOLTS
GRID VOLTAGE =1..0 voLT
PLATE RESISTANCE (APPROX.) 8000 OHMS
TRANSCONDUCTANCE 9000 UMHOS
AMPLIFICATION FACTOR 75

PLATE CURRENT 10 MA.
GRID VOLTAGE (APPROX.) FOR 400 MA PLATE CURRENT -6.0 VOLTS

*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 3 TIMES THE NOMINAL HEATER OPERATING
RESISTANCE.

BDESIGN-IAXIHUH 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 TO VARIATIONS IN DEVICE CHARACTERISTICS. 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 VARIATION, EQUIPMENT COMPONENT VARIATION,
EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, NN ENVIRONMENTAL CONDITIONS.

-~




TENTATIVE DATA 2EVS

r

\.

TUNG-SOL ~

TETRODE
MINIATURE TYPE

COATED UNIPOTENTIAL CATHODE
HEATER
2.4 VOLTS  0.60 AMP.
AC OR DC

ANY MOUNTING POSITION

GLASS BULB BOTTOM VIEW

MINIATURE
7 PIN BASE
TEW

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 2EVH IS IDENTICAL TO THE 3EV5 AND IS SIMILAR TO THE 6EV5.

DIRECT INTERELECTRODE CAPACITANCESA

WITH EXTERNAL SHIELD

GRID #1 TO PLATE (MAX.) 0.035 £
INPUT 4.50 £
OUTPUT 2.90 e £
RATINGS 8

INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM
HEATER VOLTAGE 2.4 VOLTS
MAX IMUM PLATE VOLTAGE 275 VOLTS
MAXIMUM GRID #2 SUPPLY VOLTAGE 180 VOLTS
MAX IMUM GRID #2 VOLTAGE SEE GRID #2 INPUT RATING CHART
MAXIMUM PLATE DISSIPATION 5. 28 WATTS
MAX IMUM GRID #2 DISSIPATION 0.2 WATTS
MAX IMUM GRID #4 VOLTAGE:

POSITIVE VALUE 0 VOLTS
MAXMUM CATHODE CURRENT 20 MA.
MAX IMUM 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 GRID CIRCUIT RESISTANCE 0.5 ME GO HM
HEATER WARM—UP TIME™ 11.0 SECONDS

AW|Tl'i SHIELD #316 CONNECTED TO PIN #2.

BDESIGN—MAXUM)M RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPIIEARIE
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS5 PUBLISHED DATA, AND SHOULD
NOT BE EXCEEDED UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSF HESE
VALUES TO PROVIDE ACCEPTABEE SERVICEABILITY OF THE DEVICE, TAKING RFSPONSIBILITY R 4F
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS N DEVICE CHARACTERISTICS HE
EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGHOUT [ 1FE NO Df
VALUE FOR THE INTENDED SERVICE 1S EXCEEDED WITH A BOGEY DEVICE UNDER [HE WOK
OPERATING CONDITIONS WITH RESPECT TO SUPPLY~VOLTAGE VARIATION, FEQUIPWMENT COMPONENT < |
EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENT CONDITLION

CONTINUED ON FOLLOWING PAG!
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2EVS

TUNG-SOL

TENTATIVE DATA

N\

I SEENNENEENERNEEERNN AN R

e
CONTINUED FROM PRECEDING PAGE
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
HEATER VOLTAGE 2.4 VOLTS
HEATER CURRENT 0.60 AMP .
PLATE VOLTAGE 250 VOLTS
GRID #2 VOLTAGE 80 VOLTS
GRID #4 VOLTAGE -1 VOLTS
PLATE RESISTANCE 0.150 ME GOHM
TRANSCONDUCTANCE 8800 UMHOS
GRID #1 CUTOFF B1ASC 4.5 VOLTS
PLATE CURRENT 11.5 MA.
GRID #2 CURRENT 0.90 MA.
’HEATER WARM=UP TIME 1S 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 3 TIMES THE NOMINAL HEATER OPERATING
RESISTANCE.
CFOR TRANSCONDUCTANCE OF 100 uMHOS.
2EVS 12000
Er = 244 Volts
Ep = 250 Volts
e = 80 Volts 74
i~ 4110000
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PaINTED IN V. 8. A,

)

TENTATIVE DATA
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2EVS

TENTATIVE DATA

2EV5

Ef = 2.4 Volts
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PRINTEO IN V. 6. A.

)

2FH5

TUNG-SOL

L

TRIODE
MINIATURE TYPE

3 COATED UNIPOTENTIAL CATHODE
HEATER
2,35 VOLTS 0.616% AMP.

1
T-53
ANY MOUNTING POSITION

GLASS BULB
SMALL BUTTON MINIATURE
7 PIN BASE ET-1
OUTLINE DRAWING
JEDEC 5-2

THE 2FH5 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 2FHS5 I3

IDENTICAL TO THE 3FHS5 AND 6FHS5.

DIRECT INTERELECTRODE CAPACITANCES

BOTTOM VIEW
BASING DIAGRAM
JEDEC TFP

A
WITH WITHOUT
SHIELD SHIELD
GRID TO PLATE: G TO P (MAX.) (BOGEY) —» 10,520 —» (.52 pf
INPUT: G TO (H+K+1.S.) 3.2 3.2 pf
OUTPUT: P TO (H+K+1.S.) 4.0 8.2 pf
AWITH EXTERNAL SHIELD #316 CONNECTED TO PIN #1.
RATINGS
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM
HEATER VOLTAGE 2:35 VOLTS
MAXIMUM PLATE VOLTAGE 150 VOLTS
MAXIMUM GRID VOLTAGE (POSITIVE ) 0 VOLT
MAXIMUM PLATE DISSIPATION 2.2 WATTS
MAXIMUM DC CATHODE CURRENT 22 MA.
MAXIMUM GRID CIRCUIT RESISTANCE 10! 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
MAY 1, 1961 PLATE #6157

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A.




2FHS

TUNG-SOL

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS.AND CHARACTERISTICS

CLASS A AMPLIFIER

HEATER VOLTAGE 2.35 VOLTS
HEATER CURRENT 0.616% AMP.
PLATE VOLTAGE 135 VOLTS
GRID VOLTAGE =1.0 VOLT
PLATE RESISTANCE (APPROX.) 5600 OHMS
TRANSCONDUCTANCE 9000 EMHOS
AMPLIFICATION FACTOR 50

PLATE CURRENT 1 MA.
GRID VOLTAGE (APPROX.) FOR 100 pA 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.

DESIGNMAXIMUM 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 TO VARIA-
TIONS IN DEVICE CHARACTERISTICS. 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.




PRINTED N V. S, A

TENTATIVE DATA

f’

e

2FQ5

TUNG-SOL

TRIODE
MINIATURE TYPE

[
[ COATED UNIPOTENTIAL CATHODE
! HEATER
-
g 2.3 VOLTS  0.60 AMP.
MAX I
23
MA X
l NY MOUNT IN
oo A ING POSITION
=S s BOTTOM VIEW
£ MINIATURE BUTTON
7 PIN BASE
TFP

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 Bt OF 135
VOLTS. EXCEPT FOR HEATER RATINGS, AND HEATER WARM—UP TIME, THE 2F05 IS

IDENTICAL TO THE 3FQ5 AND THE 6FQ5.

DIRECT INTERELECTRODE CAPACITANCES

WITH EXTERNAL SHIELD

GRID TO PLATE 0.4
INPUTE @ Te (Htktt .8 tE.8.) 4.8
OUTPUT: P TE (HEKE!8-VES:) 40
HEATER TO CATHODE 2.8
RATINGS
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM
HEATER VOLTAGED 2.34
MAX IMUM PLATE VOLTAGE 20
MAX IMUM PLATE DISSIPATION 2.5
MAX IMUM DC CATHODE CURRENT 22
MAX IMUM NEGATIVE GRID VOLTAGE 50
MAX IMUM GRID CIRCUIT RESISTANCE (SELF BIAS) 1.0
MAX IMUM 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

HEATER WARM—UP TIME (APPROX.)* 11 .0
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS Ay AMPLIFIER

HEATER VOLTAGE’ o.3h
HEATER CURRENTD 0.60t.04
PLATE VOLTAGE 135
GRID VOLTAGE ~1.2
PLATE CURRENT 11,5
TRANSCONDUCTANCE 11 000
AMPL IFICATION FACTOR 60
PLATE RESISTANCE (APPROX.) 5 500
ECc FOR Ib = 400 MA (APPROX.) =5

CONTINUED ON FOLLOWING PAGE

VOLTS
VOLTS
WATTS
MA.
VOLTS
MEGOHMS

VOLTS

VOLTS
SECONDS

VOLTS
AMP .
VOLTS
VOLTS
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TUNG-SOL ELECTRIC INC.,

ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A., OCTOBER 1, 1960 PLATE #5989




2FQ5 TENTATIVE DATA
r TUNG-SOL ~

CONTINUED FROM PRECEDING PAGE

NOTES

ATNE BOGEY VALUE OF VOLTAGE/CURRENT PRECEDING THIS NOTE IS OBTAINED WHEN OPERATING THE HEATER
WITH THE SPECIFIED VALUE OF CURRENT/VOLTAGE.

BFOR SERIES/PARALLEL OPERATION OF HEATERS, EQUIPMENT SHOULD BE DESIGNED THAT AT NORMAL SUPPLY

VOLTAGE BOGEY TUBES WILL OPERATE AT THIS VALUE OF HEATER/CURRENT VOLTAGE.

(o]

DESIGN-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 SERVICEABILITY OF THE DEVICE, TAKING RESPONSIBILITY FOR THE
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. 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 VARIATION, EQUIPMENT COMPONENT VARIATION
EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, AND FHVIRONMENTAL CONDITIONS.

DMEATER VOLTAGE SUPPLY VARIATIONS SHALL BE RESTRICTED TO MAINTAIN HEATER VOLTAGE/CURRENT WITHIN

THE SPECIFIED TOLERANCE.

*NElTER 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 3 TIMES THE NOMINAL HEATER OPERATING
RESISTANCE.




PRINTED IN V. 5. A,

)

2FQ5A

TUNG-SOL ~
TRIODE
MINIATURE TYPE
COATED UNIPOTENTIAL CATHODE
HEATER
2.3 VOLTS  0.60°AMP.
ANY MOUNTING POSITION
BOTTOM VIEW
GLASS BULB
MINIATURE BUTTON BASING D1AGRAM
7 PIN BASE ET-1 JEDEC TFP
OUTLINE DRAWING
JEDEC H-2
THE2FQ5A 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(5A IS
IDENTICAL TO THE 3FQHA AND THE 6FQHA.
DIRECT INTERELECTRODE CAPACITANCES
WITH EXTERNAL SHIELD
GRID TO PLATE 0.52 pf
INPUT: G TO (HtKkt1.S.tE.S.) 5.0 pf
OUTPUT: P TO (HtKt1.S.tE.S.) 3:h pf
HEATER TO CATHODE ] pf
RATINGS c
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM
HEATER VOLTAGED %S VOLTS
MAX IMUM PLATE VOLTAGE 20 VOLTS
MAX IMUM PLATE DISSIPATION 2.5 WATTS
MAXIMUM DC CATHODE CURRENT Pg MA.
MAX IMUM NEGATIVE GRID VOLTAGE 50 VOLTS
MAX IMUM GRID CIRCUIT RESISTANCE (SELF BIAS) 1.0 MEGOHMS
MAX IMUM 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
HEATER WARM—UP TIME (APPROX.)* 11.0 SECONDS
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS A AMPLIFIER
HEATER VOLTAGE® 2.3 VOLTS
HEATER CURRENTD 0.60%.0 AMP.
PLATE VOLTAGE 135 VOLTS
GRID VOLTAGE 1.2 VOLTS
PLATE CURRENT 8.9 MA.
TRANSCONDUCTANCE 12000 UMHOS
AMPLIFICATION FACTOR
PLATE RESISTANCE (APPROX.) OHMS
Ec FOR Ib = 400 1A (APPROX.) VOLTS
CONTINUED ON FOLLOWING PAGE
_ .

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A. JUNE 1, 1961

PLATE #6184




2FQ5A

% TUNG-SOL

CONTINUED FROM PRECEDING PAGE

NOTES

BFOR SERIES/PARALLEL OPERATION OF HEATERS, EQUIPMENT SHOULD BE DESIGNED THAT AT NORMAL SUPPLY

VOLTAGE BOGEY TUBES WILL OPERATE AT THIS VALUE OF HEATER/CURRENT VOLTAGE.

C

DESIGN-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 SERVICEABILITY OF THE DEVICE, TAKING RESPONSIBILITY FOR THE
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE
EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-MAXIMUM
YALUE FOR THE INTENDED SERVICE IS EXCEEDED 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 FHVIRONMENTAL CONDITIONS.

DHEAYER VOLTAGE SUPPLY VARIATIONS SHALL BE RESTRICTED TO MAINTAIN HEATER VOLTAGE/CURRENT WITHIN
THE SPECIFIED TOLERANCE.

*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 3 TIMES THE NOMINAL HEATER OPERATING
RESISTANCE.




TENTATIVE DATA

2FV6

TUNG-SOL

(’ =Y
TETRODE
MINIATURE TYPE
-3
MA X UNIPOTENT IAL CATHODE
e
| I ge HEATER
)
MAX e 2.4 VOLTS 0.6t6% AMP.
28
e AC OR DC
L) Ny l ANY MOUNTING POSITION
GLASS BULB BOTION YIEw
SMALL—BUTTON
MINIATURE
7 PIN BASE
TFQ
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 HIGH TRANSCONDUCTANCE AND A HIGH RATIO OF
PLATE CURRENT TO GRID #2 CURRENT.
DIRECT INTFRELECTRODE CAPACITANCES - arpPrOX.
WITH EXTERNAL SHIELD #316 CONNECTED TO CATHODE
GRID #4 TO PLATE (MAX.) 0.03 s £
GRID #i4 TO CATHODE, 1.S., G2, & H. 4.5 L f
PLATE TO CATHODE, 1.S., G2, & H. 3 71753
CATHODE TO HEATER L) pis £
RATINGS
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM
CLASS Al AMPLIFIER
HEATER VOLTAGE 2.4 VOLTS
MAX IMUM PLATE VOLTAGE 275 VOLTS
MAX IMUM GRID #2 (SCREEN—GRID) SUPPLY VOLTAGE 180 VOLTS
MAXIMUM GRID #2 VOLTAGE SEE FI1G.#3
MAX IMUM GRID #4 (CONTROL—GRID) VOLTAGE:

POSITIVE—BIAS VALUE 0 VOLTS
MAX IMUM CATHODE CURRENT 20 MA .
MAXIMUM GRID #2 INPUT:

FOR GRID #2 VOLTAGES UP TO 90 VOLTS 0.5 WATT

FOR GRID #2 VOLTAGES BETWEEN 90 & 480 VOLTS SEE FI1G.#3
MAX IMUM PLATE DISSIPATION 2 WATTS
MAX IMUM PEAK AEATER—CATHODE VOLTAGE:

HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS

HEATER POSITIVE WITH RESPECT TO CATHODE 2007 VOLTS
MAX IMUM CIRCUIT VALUES:

GRID #1 CIRCUIT RESISTANCE 0.5 ME GOHM
HEATER WARM—UP TIME (APPROX.)* 11.0 SECONDS
ATl'lE DC COMPONENT MUST NOT EXCEED 100 VOLTS.

CONTINUED ON FOLLOWING PAGE
\S S
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2FV6 TENTATIVE DATA
( TUNG-SOL ~

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS Ay AMPLIFIER

HEATER VOLTAGE 2.4 VOLTS
HEATER CURRENT 0.6t6% AMP .
PLATE VOLTAGE 125 VOLTS
GRID #2 (SCREEN—GRID) VOLTAGE 80 VOLTS
GRID #4 (CONTROL—GRID) VOLTAGE -1 VOLTS
PLATE RESISTANCE (APPROX.) 0.1 ME GOHM
TRANSCONDUCTANCE 8 000 UMHOS
PLATE CURRENT 10 MA.
GRID #2 CURRENT 1.5 MA.
GRID #4 VOLTAGE (APPROX.)

FOR PLATE CURRENT OF 20 MA. -6 VOLTS

*HEATER WARM-UP TIME 1S 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 3 TIMES THE NOMINAL HEATER OPERATING
RES|STANCE.
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PRINTED N V. 8. A.

TENTATIVE DATA 2FV6
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TENTATIVE DATA 2FY5
r TUNG-SOL ~

TRIODE
MINIATURE TYPE
COATED UNIPOTENTIAL CATHODE

HEATER
SERIES SUPPLY

2.4 VOLTS 0.60 AMP.

ANY MOUNTING POSITION

BOTTOM VIEW

GLASS BULB
5-2

TFP

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 6FY5H.

DIRECT INTERELECTRODE CAPACITANCES

WITHOUT WITH
EXT. SHIELD EXT. SHIELD

INPUT 4.75 4.75 (77751
ouTPUT 3.3 4.3 e f
GRID TO HEATER (MAX.) 0.28 0.28 g f
PLATE TO CATHODE 0.25 0:21 e f
GRID TO CATHODE B2 32 upt
CATHODE TO HEATER 2:5 2.5 e £
PLATE TO GRID 0.50 0.u8 i f
RATINGS
ABSOLUTE MAXIMUM VALUES
HEATER VOLTAGE 2.4 VOLTS
MAX IMUM ‘PLATE VOLTAGE 200 VOLTS
MAXIMUM PLATE VOLTAGE (ZERO PLATE CURRENT) 550 VOLTS
MAXIMUM PLATE DISSIPATION 2.2 WATTS
MAX IMUM CATHODE CURRENT 20 MA.
i MAXIMUM NEGATIVE GRID VOLTAGE 50 VOLTS
4 MAXIMUM GRID CIRCUIT RESISTANCE 1 ME GOHM
: MAX IMUM CATHODE—HEATER VOLTAGE 100 VOLTS
E MAX IMUM CATHODE—HEATER CIRCUIT RESISTANCE 20 (000 OHMS
&
{

(’\ TYPICAL OPERATION

HEATER VOLTAGE 2.4 VOLTS
HEATER CURRENT 0.60 AMP .
PLATE VOLTAGE 135 13% 135 155 VOLTS
NEGATIVE GRID BIAS 4 5.l 5] 4.5 VOLTS
PLATE CURRENT i 0.1 MA.
TRANSCONDUCTANCE 13 000 625 125 e LMHOS
AMPL IFICATION FACTOR 70
\, »

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A., 2CTOBER 1, 1960 PLATE #5990







PaINTEO N V. 8. A,

)

- TUNG-SOL

2GK5

TRIODE

MINIATURE TYPE

750" L
MAX
l SHIELDED TRIODE
2125" | T-51 | 1875" =
MAX MAX NEUTRODE CIRCUIT
APPLICATIONS
GLASS BULB

MINIATURE BUTTON
7 PIN BASE E7-1
OUTLINE DRAWING
JEDEC 5-2

WITH SHIELD

GRID TO PLATE

INPUT: GTO(H+K+1.S. +E.S.)
OUTPUT: P TO(H+K *1.S. + E.S. )
HEATER TO CATHODE

AVERAGE CHARACTERISTICS 2.3 VOLTS
HEATER WARM-UP TIME

LIMITS OF SUPPLIED CURRENT 600 * 40

HEATER-CATHODE VOLTAGE
HEATER NEGATIVE WITH RESPECT TO CATHODE
TOTAL DC AND PEAK
HEATER POSITIVE WITH RESPECT TO CATHODE
TOTAL DC AND PEAK

CONTINUED ON FOLLOWING PAGE

\—

DIRECT INTERELECTRODE CAPACITANCES

0.52
5.0
3.5
2,5

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

600
1

100

100

BOTTOM VIEW
JEDEC7 FP

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.

ef
pf
ot
pf

MA,
SECONDS

MA.

VOLTS

VOLTS

—

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A.,

JANUARY 1, 1964 PLATE #6843
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2GK5

- TUNG-SOL

CONTINUED FROM PRECEDING PAGE

MAXIMUM RATINGS
DESIGN MAXIMUM RATINGS - SEE EIA STANDARD R$-239

PLATE VOLTAGE 200
GRID VOLTAGE -50

PLATE DISSIPATION 2.5
DC CATHODE CURRENT 22
GRID CIRCUIT RESISTANCE - SELF BIAS 1.0

CHARACTERISTICS AND TYPICAL OPERATION

CLASS A1 AMPLIFIER

PLATE VOLTAGE 135
GRID VOLTAGE -1.0
PLATE CURRENT 115
TRANSCONDUCTANCE 15,000
AMPLI FICATION FACTOR 78
PLATE RESISTANCE Approx. 5,400
E. FOR G =150 pMHOS Approx. -4.2
Ec FOR G r =1,500 p MHOS Approx. -2.5
HOT INPUT RESISTANCE - 200 Mc/s - GROUNDED PLATE 275
HOT INPUT CAPACITANCE - 200 Mc/s - GROUNDED PLATE 1.2
NOISE FIGURE - 200 Mc/s - OPTIMIZED NEUTRALIZED

TRIODE RF AMPLIFIER STAGE, NOISE MATCHED 4.7

VOLTS
VOLTS
WATTS
MA.

MEGOHMS

VOLTS
VOLTS
MA,

HMHOS

OHMS
VOLTS
VOLTS

OHMS
pf

DB




PRINTEO 1N V. 8. A,

)

TENTATIVE DATA

-

2T4

TUNB-SOL

N
TRIODE
MINIATURE TYPE
COATED UNIPOTENTIAL CATHODE
HEATER
2.25 VOLTS 0.6 AMP.
AC OR DC
4
it ANY MOUNTING POSITION
GLASS BULB
BOTTOM VIEW
MINIATURE BUTTON
7 PIN BASE
70K
THE 274 |S A LOW-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 6Tu.
DIRECT INTERELECTRODE CAPACITANCES
WITH o WITHOUT
SHIELD SHIELD
GRID TO PLATE Imd 1.7 e f
INPUT 3.3 2.9 i f
OUTPUT 148 0.25 ww f
HEATER TO CATHODE® 2.9 3.0 s f
GRID TO CATHODE® 2.6 2.6 up f
PLATE TO CATHODE® 0.18 0.20 up f
GROUNDED GRID OPERATION
INPUT Bl 5.H upf
ouTPUT 3.4 1.8 upf
ASHIELD #316.
BMﬁASURED BETWEEN SPECIFIED ELEMENTS ONLY. WHEN EXTERNAL SHIELD 1S USED, IT SHALL BE GROUNDED.
RATINGS
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM
HEATER VOLTAGE 2.35 VOLTS
MAX IMUM HEATER—CATHODE VOLTAGE:
HEATER NEGATIVE WITH RESPECT TO CATHODE
TOTAL DC AND PEAK h0 VOLTS
HEATER POSITIVE WITH RESPECT TO CATHODE
DC 25 VOLTS
TOTAL DC AND PEAK h0 VOLTS
MAX IMUM PLATE VOLTAGE 200 VOLTS
MAX IMUM PLATE DISSIPATION 3.5 WATTS
MAX IMUM GRID CURRENT 8 MA .
MAX IMUM CATHODE CURRENT 30 MA .
HEATER WARM—UP TIME (APPROX.)* 18 SECONDS
*HEATER WARM—-UP TIME |S DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH
80% OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VQLTAGE TO A CIRCUIT CONSLSTING
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING
RESISTANCE.
CONTINUED ON FOLLOWING PAGE
_ -
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2T4 TENTATIVE DATA

‘ TUNG-SOL ~
CONTINUED FROM PRECEDING PAGE
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
HEATER VOLTAGE 2.35 VOLTS
HEATER CURRENT 0.6 AMP .
PLATE VOLTAGE 80 VOLTS
CATHODE BIAS RESISTOR 170 OHMS
PLATE CURRENT 18 MA .
TRANSCONDUCTANCE 7 000 UMHOS
AMPLIFICATION FACTOR 13
PLATE RESISTANCE 1 860 OHMS
GRID VOLTAGE FOR 50 LUA. PLATE CURRENT -15 VOLTS
OSCILLATOR AT 950 MC.
HEATER VOLTAGE 2.35 VOLTS
HEATER CURRENT 0.6 AMP .
PLATE VOLTAGE 80 VOLTS
GRID VOLTAGE (SELF BIAS) -4 VOLTS
GRID RESISTOR 10 000 OHMS
PLATE CURRENT 18 MA.
GRID CURRENT (APPROX.) 400 KA.
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TENTATIVE DATA

(

3A2

‘TUNG-SOL

~
DIODE
MINIATURE TYPE
._%l* UNIPOTENTIAL CATHODE
MAX. |
# HEATER
( j 2?5 3.15 VOLTS 0.22 AMP. f
AC
1 | MAX.
T-GE
2+§ ANY MOUNTING POSITION
MAX.,
BOTTOM VIEW
UUUUU__L SMALL BUTTON NOVAL
9 PIN BASE
GLASS BULB 90T
SKIRTED
MINIATURE CAP
THE 3A2 |S 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 EXTERNAL SHIELD
PLATE TO HEATER, CATHODE, & INTERNAL SHIELD 1.0 s f
RATINGS
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM
PULSED RECTIFIER SERVICE *
HEATER VOLTAGE 3.15 VOLTS
MAX IMUM PEAK INVERSE PLATE VOLTAGE 18 000 VOLTS
MAX IMUM PEAK PLATE CURRENT 80 MA .
MAX IMUM AVERAGE PLATE CURRENT 1.5 MA .
*FOR OPERATION IN A 525-LINE, 30-FRAME SYSTEM A§ DESCRIBED IN "STANDARDS OF GOOD ENGINEERING
PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUNICATIONS COMMISSION™, THE DUTY CYCLE
OF THE VOLTAGE PULSE MUST NOT EXCEED 15% OF ONE SCANNING CYCLE.
L 5
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TUNG-SOL

3A3

DIODE

SMALL CAP
MAX —]— VEDEC cl-34

COATED UNIPOTENTIAL CATHODE Ic

o

3500" HEATER e
3125" 3.15 VOLTS 0.22 AMP.
4063" AC

IC EIC
CONNECTO®S SHOULD NOT EXERT MORE THAN 7

“ U POUNDS RADIAL COMPRESSION AT ANY POINT BOTTOM VIEW

AROUND THE CIRCUMFERENCE OF THE CAP.

L33
e —
MAX BASING DIAGRAM
JEDEC 8EZ
GLASS BULB
INTERMEDIATE SHELL
PIN OCTAL 3f-8 & B6-60

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

DIRECT INTERELECTRODE CAPACITANCES — aPrrOX.

WITH NO EXTERNAL SHIELD

PLATE TO HEATER, CATHODE & INTERNAL SHIELD 1.5 L f

RATINGS”

INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM
PULSED RECTIFIER SERVICE

HEATER VOLTAGE 3.15° VOLTS
¢

MAXIMUM PEAK INVERSE PLATE VOLTAGE 30 000 VOLTS

MAX IMUM PEAK PLATE CURRENT 88 MA.

MAX IMUM AVERAGE PLATE CURRENT Lo MA.

A
AS DESCRIBED IN "STANDARDS OF GOOD ENGINEERING PRACTICE CONCERNING TELEVISION BROADCAST
STATIONS." FEDERAL COMMUNICATIONS COMMISSION.

EUNDER NO CIRCUMSTANCES SHOULD THIS VOLTAGE FALL BELOW 2.65 VOLTS, OR EXCEED 3.65 VOLTS.

CTHE DURATION OF THE VOLTAGE PULSE MUST NOT EXCEED 15% OF ONE HORIZONTAL SCANNING CYCLE. IN
525 LINE, 30 FRAME SYSTEM, 15% OF ONE HORIZONTAL SCANNING CYCLE 1S 10 MICROSECONDS.

DESIGN-MAXIMUM RATINGS ARELIMITING 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
VALUSS TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TAKING RESPONSIBILITY FOR THE
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVIGCE CHARACTERISTICS. THE
EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-MAX|MUN
VALUE FOR THE INTENDED SERVICE IS EXCEEDED 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 ENVIRONMENTAL CONDITIONS.

K
0 HERLAN
ANY MOUNTING POSITION

e

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMF I ELD, NEW JERSEY, U.S.A OCTOBER 1, 1962, PLATE #6580
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3A4

TUNG-SOL =

POWER AMPLIFIER PENTODE
MINIATURE TYPE

COATED FILAMENT
SERIES FILAMENT PARALLEL FILAMENT

- E APPLIED BETWEEN & APPLIED BETWEEN
2 f PINS 1 & 7 % PIN 5 AND PINS 1 &
4 E REFERRED TO PIN 1 7 TIED TOGETHER.
MAX. 9 £, REFERRED TO PIN 5
b
] 2.8 VOLTS 1.4 VOLTS
MR 0.1 AMP. 0.2 AMP.
2§ nC
MAX.
|, [ V. A SHUNTING RESISTOR MUST BE CONNECTED BE-
TWEEN PINS 1 AND 5 FOR SERIES-FILAMENT OPER- BOTTON le'
BATE BIE | MUGE U T AL N T et SeTTol
TO THE VOLTAGE BETWEEN PINS 5 AND 7. AN ADD- 7 PIN BASE
ITIONAL SHUNTING RESISTOR MAY BE NECESSARY
BETWEEN PINS 1 AND 7 IF OTHER TUBES USED IN
SERIES—FILAMENT ARRANGEMENT CONTRIBUTE TO
THE FILAMENT CURRENT OF THE 3AY4,
ANY MOUNTING POSITION
THE 3A4 [S DESIGNED FOR USE IN COMPACT, LIGHTWE IGHT, PORTABLE EQUIPMENT. =
THE RELATIVELY LARGE FILAMENT EMPLOYED IN THE 3A4 ENABLES IT TO SUPPLY
THE HIGH PEAK CURRENTS REQUIRED IN RF POWER APPLICATIONS. [N 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 [N THE BASE SOCKET AS THIS TYPE MAY BE MANUFACTURED
WITH THE EXHAUST-TUBE TIP AT THE BASE END.
INTERPRETED ACCORD‘ING TO RMA STANDARD M8-210
AF POWER RF POWER
AMPL IFIER AMPLIFIER
MAX IMUM PLATE VOLTAGE 150 150 VoL TS
MAX IMUM SCREEN VOLTAGE 90 135 VoL TS
MAX IMUM GRID VOLTAGE —_— -30 VOLTS
MAX IMUM PLATE CURRENT — 20 MA .
MAX IMUM GRID CURRENT — 0.25 MA .
MAX IMUM TOTAL CATHODE CURRENT 18 25 MA .
MAX IMUM PLATE INPUT -— 3.0 WATTS
MAX IMUM PLATE DISSIPATION 2.0 2.0 WATTS
MAX IMUM SCREEN DISSIPATION 0.4 0.9 WATT
DIRECT INTERELECTRODE CAPACITANCES
WITH NO EXTERNAL SHIELD
GRID TO PLAYE (MAX.) 0.34 pf
INPUT 4.8 71753
ouTPUT 4.2 Mpf

CONTINUED ON FOLLOWING PAGE

=® (NDICATES A CNANGE OR ADDITION

_J
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3A4

TUNG-SOL

-
CONTINUED FROM PRECEDING PAGE
TYPICAL OPERATING COMDITIONS AND CHARACTERISTICS
CLASS A; AMPLIFIER
VALUES FOR SERIES-FILAMENT OPERATION WILL BE APPROX-
IMATELY THE SAME AS FOR PARALLEL-FILAMENT OPERATION,
PARALLEL FILAMENT ARRANGEMENT
AF PONER RF POWER
ANPLIFIER ANPLIFIER
AT 10 MC.
PLATE VOLTAGE 135 150 150 VOLTS
SCREEN VOLTAGE 90 90 135 VOLTS
GRID VOLTAGE -7.5 -8.4 -— voLTS
PEAK AF GRID VOLTAGE 15 8.4 o VOLTS
ZERO-SIGNAL PLATE CURRENT 14.8 13.3 — MA .
ZERO-S|GNAL SCREEN CURRENT 2.6 2.2 —— MA .
MAX IMUM-S |GNAL PLATE CURRENT 14.9 14.1 18:35 MA .
MAX IMUM-S | GNAL SCREEN CURRENT 5.5 55 6.5 MA .
GRID CURRENT - - 0.13 MA .,
GRID RESISTOR -— -_— 0.2 ME GOHM
LOAD RESISTANCE 8 000 8 000 -— OHMS
PLATE RESISTANCE 90 000 100 000 —— OHMS
TRANSCONDUCTANCE 1 900 1 900 — UMHOS
MAX IMUM—S IGNAL POWER OUTPUT 0.6 0.7 1.2 (apPrROX. ) WATTS
TOTAL HARMONIC DISTORTION 5.0 6.0 —— PER CENT
=& (EDICATES A CHANGE OR ADDITION
N

COPYRIGHT 1948 BY TUNG-SOL ELECTRIC INC.

ELECTRON TUBE DIVISION
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3A5

TUNG-SOL

DOUBLE TRIODE

MINIATURE TYPE

COATED FILAMENT

u SERIES FILAMENT PARALLEL FILAMENT
1_4 E' APPLIED BETWEEN E‘ APPLIED BETWEEN
4 PINS 1 & 7 PIN 4 AND PINS 1 &
MAX, € REFERRED TO PIN 1 7 TIED TOGETHER.
o 9 €, REFERRED TO PIN 4
£
aX
-5% | 2.8 VOLTS 1.4 VOLTS
25 Ho W 220 MA.
MAX.
DC
A SHUNTING RESISTOR MUST BE CONNECTED BE-
GLASS BULB TWEEN PINS 1 AND 4 FOR SERIES-FILAMENT OPER- BOTTOM VIEW
ATION. ITS VALUE SHOULD BE SUCH THAT THE MINIATURE BUTTON
VOLTAGE' ACROSS THE SHUNTED SECTION 1S EQUAL 7 PIN BASE

TO THE VOLTAGE BETWEEN PINS 4 AND 7. AN ADD-
ITIONAL SHUNTING RESISTOR MAY BE NECESSARY
BETWEEN PINS 1 AND 7 IF OTHER TUBES USED IN
SERIES-FILAMENT ARRANGEMENT CONTRIBUTE TO
THE FILAMENT CURRENT OF THE 3A5.

ANY MOUNTING POSITION

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

TR10DE TRI0DE
UNIT 1 UNIT 2
GRID TO PLATE: (6 To P) 3.2 52 Mt
INPUT: (G TO H) 0.9 0.9 uuf
OUTPUT: (P TO H) 1.0 1.0 Hpf
PLATE TO PLATE: (P TO P) 0.32 ppf
RATINGS
INTERPRETED ACCORDING TO RMA STANDARD M8-210
AF RF
AMPLIFIER AMPLIFIER
FILAMENT VOLTAGE 1.4 2.8 1:4: 2.8 VOoLTS
MAX IMUM PLATE VOLTAGE 135 135 voLTS
MAX IMUM DC GRID VOLTAGE — -30 VOLTS
MAX IMUM PLATE CURRENT h — MA .
MAX IMUM DC PLATE CURRENT (PER UNIT) --- 15 MA .
MAX IMUM DC GRID CURRENT (PER UNIT) ——— 2.5 MA.
MAX IMUM PLATE DISSIPATION 0.5 === WATT
MAX IMUM PLATE DISSIPATION (PER UNIT) --- 1.0 WATT
MAX IMUM PLATE INPUT (PER UNIT) e 2.0 WATT

CONTINUED ON FOLLOWING PAGE

_

COPYRIGHT 1982 BY TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION NEWARK, NEW JERSEY. U.S. A,




3A5

TUNG-SOL

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

AF AMPL IF IER
HEATER VOLTAGE 1.4
HEATER CURRENT 220
PLATE VOLTAGE 90
GRID VOLTAGE -2.5
PLATF CURRENT Bal
PLATE RESISTANCE 8 300
TRANSCONDUCTANCE 1 800
AMPL IFICATION FACTOR 15

RF POWNER AMPLIFIER AND OSCILLATOR-CLASS "C' TELEGRAPHY

AT 40 MC WITH BOTH UNITS IN PUSH-PULL
(KEY-DOWN CONDITIONS PER TUBE WITHOUT WODULATION)

FILAMENT VOLTAGE 1.4
FILAMENT CURRENT 220
DC PLATE VOLTAGE 135
DC GRID VOLTAGE:
FROM A FIXED SUPPLY OF -20
FROM A GRID RESISTOR OF 4 000
FROM A CATHODE RESISTOR OF 570
PEAK RF GRID=TO-GRID VOLTAGE 90
DC PLATE CURRENT 30
DC GRID CURRENT (APPROX.) 5
DRIVING POWER (APPROX.) 0.2
POWER OUTPUT (APPROX.) 2

2.8
110

VOLTS
MA .

VoL TS
VOLTS
MA

OHMS
HMHOS

VOLTS
MA .
VoLTS

VOLTS
OHMS
OHMS
VoLTS
MA .
MA -
WATT
WATTS

COPYRIGHT 1952 BY TUNG-SOL ELECTRIC INC ELECTRON TUBE DIVISION NEWARK. NEW JERSEY. U S A.
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3A5

3A5
EACH TRIODE UNIT
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3AF4, 3AF4A

TUNG-SOL

5%
TRIODE
3AF4 MINIATURE TYPES IAF4A
- T.IN
OUTLINE FOR OUTLINE
JEDEC 592 JEDEC 5=1
UHF TELEVISION SERVICE
750" fig
MAX
T 750"
COATED UNIPOTENTIAL CATHODE MAX.
ANY MOUNTING POSITION =
gras*l pogl | (079 )
MAX 175" 1.50°
MAX. MAX.
BASING DIAGRAM
JEDEC 7DK
BASE 7 PIN BUTTON BASE 7 PIN BUTTON
JEDEC E7-1 JEDEC E7-1
BOTTOM VIEW
THE 3AF4 AND 3AF4A ARE MEDIUM MU | 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 3AF4A
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 22 pf
PLATE TO CATHODE AND HEATER 1.4 pf
HEATER TO CATHODE - SEE NOTE BELOW 22 pf
NOTE: WITH EXTERNAL SHIELD #316 CONNECTED TO PLATE
HEATER CHARACTERISTICS AND RATINGS
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS$-239
AVERAGE CHARACTERISTICS 3 VOLTS 450 mA
HEATER WARM=UP TIME 1 SECONDS
LIMITS OF SUPPLIED CURRENT 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
\_ y
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3AF4, 3AF4A

r

TUNG-SOL

CONTINUED FROM PRECEDING PAGE

MAXIMUM RATINGS

DESIGN MAXIMUM VALUES - SEE EIA STANDARD R$-239

PLATE VOLTAGE
NEGATIVE GRID VOLTAGE
PLATE DISSIPATION

GRID CURRENT

CATHODE CURRENT

PLATE VOLTAGE
CATHODE RESISTOR
PLATE CURRENT
TRANSCONDUCTANCE
AMPLIFICATION FACTOR
PLATE RESISTANCE

PLATE VOLTAGE
PLATE RESISTOR
GRID RESISTOR
PLATE CURRENT
GRID CURRENT

UHF OSCILLATOR

150
50
2.5

24

CHARACTERISTICS
CLASS A, AMPLIFIER

80
150

17.5

6,500

13.5

APPROX. 2,100

TYPICAL OPERATION

AT FREQUENCY OF 1,000 MC/S

100

220

10,000

\7

APPROX. 750

VOLTS
VOLTS
WATTS
mA
mA

VOLTS
OHMS
mA
HMHOS

OHMS

VOLTS
OHMS
OHMS
mA
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TUNG-SOL

~
DOUBLE DIODE
MINIATURE TYPE
3 COATED UNIPOTENTIAL CATHODE
4
MA
r“:LTr*r HEATER
e 3.15 VOLTS 0.6 AMP.
LcF s e AC OR DC
4
MAX
wiw___4 ANY MOUNTING POSITION
GLASS BULB
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 HEATER 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 6ALS5.
DIRECT INTERELECTRODE CAPACITANCES
WITHOUT WITH ,
SHIELD SHIELD
PLATE INPUT: P TO (H+K+IS) EACH UNIT 2,5 3.2 L f
COUPLING: 4P TO 2P (MAX.) 0.068 0.025 L f
CATHODE INPUT: K TO (P+H+!S) EACH UNIT 3ol 3.6 uuf
AEXTERNAL SHIELD #316 CONNECTED TO PIN #6.
RATINGS
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM
HEATER VOLTAGE %15 VOLTS
MAX IMUM HEATER—CATHOLDE 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 PEAK INVERSE VOLTAGE 330 VOLTS
MAXIMUM AC PLATE VOLTAGE (EACH PLATE) RMS 57 VOLTS
MAXIMUM STEADY STATE PEAK PLATE CURRENT (EACH PLATE) AL MA.
MAXIMUM DC OUTPUT CURRENT (EACH PLATE) 9 MA.
MINIMUM TOTAL EFFECTIVE PLATE
SUPPLY IMPEDANCE (EACH PLATE) 300 OHMS
HEATER WARM—UP TIME (APPROX.)* 11:6 SECONDS
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
HALF-WAVE RECTIFIER
HEATER VOLTAGE 3.15 VOLTS
HEATER CURRENT 0.6 AMP .
AVERAGE DIODE CURRENT (EACH UNIT) AT 10 VOLTS DC 60 MA .
THE RESONANT FREQUENCY OF EACH UNIT OF THE 3ALS IS 700 MC. (APPROX.)
‘NEATER WARM-UP TIME 1S DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH
80% OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGZ TO A CIRCUIT CONSISTING
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING
RESISTANCE.
A4
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P FLY-BACK VOLTAGE RECTIFIER

3AT2

- TUNG-SOL

OUTLINE DRAWING DIODE
JEDEC 9-100
" SMALL CAP COMPACTRON
T :‘:)8682"'-‘/ Cl-34
P ' BASING DIAGRAM
9 — e
l_ CATHODE TYPE DIODE JEDEC12FV ¢
FOR H,K,
IS P NC

USE AS A HIGH VOLTAGE
HALF-WAVE RECTIFIER

H.K,

K,
3.625" T-9 |3.250" IN T.V. RECEIVERS NG s
MAX cLass [3000
IC NC
ANY MOUNTING POSITION Hg ‘ 1c
)
” i i ” H,K, H
) (TS 1S
BASE 12 PIN 2U'0I'T0N BOTTOM VIEW
JEDEC E12-7

THE 3AT2 IS A CATHODE TYPE DIODE IN THE T-9, 12 PIN, DOUBLE ENDED COMPACTRON 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 3.15VOLTS 220 MA
LIMITS OF APPLIED VOLTAGE 3.15%0.3 VOLTS

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

PEAK INVERSE PLATE VOLTAGE
PEAK PLATE CURRENT
DC PLATE CURRENT

30,000  VOLTS
88 MA

=> INDICATES A CHANGE

e,
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3AU6

THE 3AU6 IS A PENTODE AMPLIFIER WITH SHARP CUT-OFF CONTROL CHARACTERISTICS. USING
THE 7 PIN MINIATURE CONSTRUCTION. | 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 MINIMIZED 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

WITH , WITHOUT
SHIELD SHIELD
PENTODE CONNECTION:
GRID TO PLATE: (G4 TO P) MAX. 0.003 0.003 pf
INPUT: Gy TO (H+K+G,+61&1S) 5.5 5D pf
OUTPUT: P TO (H4K+G2+G3&1S) ] 5] pf
TRIODE CONNECTION:
GRID TO PLATE: G4 TO (P+Gp+G3&1S) 2.6 2.6 pf
INPUTY Gy TO (H+K) 3.2 3.2 pf
OUTPUT: (P+G24G3&1S) TO (H+K) 8.5 1.2 pf
ASHIELD #316 CONNECTED TO PIN #7.
— MAXIMUM RATINGS
DESIGN MAXIMUM VALUES - SEE EIA STANDARD R$-239
rRIODE . PENTODE
CONNECTION~ CONNECT!ON
MAX IMUM HEATER—CATHODE VOLTAGE:

HEATER NEGATIVE WITH RESPECT TO CATHODE VOLTS
HEATER POSITIVE WITH RESPECT TO CATHODE voLT
MAXIMUM PLATE VOLTAGE 340 VOLTS
MAXIMUM GRID #2 SUPPLY VOLTAGE == 3&) VOLTS

MAXIMUM GRID #2 VOLTAGE — SEE J5—C4-2
MAXIMUM GRID #3 VOLTAGE PIN #2 CONNECTED TO: PLATE CATHUDE

MAXIMUM PLATE DISSIPATION 3.5 3.5 WATTS
MAXIMUM GRID #7 DISSIPATION g - WATTS
MAXIMUM GRID #2 INPUT:* VOLTS
FOR GRID #2 VOLTAGES UP TO 465 VOLTS . 0.75 WATT
FOR GRID #2 VOLTAGES BETWEEN 465 VOLTS
AND 330 yOLTs * =aes SEE J5-C4-2
MAXIMUM POSITIVE DC GRID #1 VOLTAGE 0 0 VOLTS
HEATER WARM—UP TIME (APPROX.) * 11.0 SECONDS

—® INDICATES A CHANGE

- TUNG-SOL N
750" PENTODE
~—MaX
MINIATURE TYPE
875" COATED UNIPOTENTIAL CATHODE
1_5% MAX
2125 HEATER
MAX 3.195 VOLTS 600140 MA .
AC Or DC
)l ANY MOUNTING POSITION
BLASSBULE BOTTOM VIEW
MINIATURE BUTTON BASING BIAGRAN
7 PIN BASE E7-1 JEDEC 7BK
OUTLINE DRAWING
JEDEC 52

N ' i)
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3AU6
- TUNG-SOL .

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

CLASS Al AMPL IFIER — PENTODE CONNECTION \
PLATE VOLTAGE 100 250 250 VOLTS
GRID #2 VOLTAGE 100 125 150 VOLTS
CATHODE BIAS RESISTOR 150 100 68 OHMS
GRID #3 VOLTAGE PIN #2 CONNECTED TO PIN #7 AT SOCKET
TRANSCONDUCTANCE 3 900 4 500 5 200 UMHOS
PLATE CURRENT ) 7.6 10.6 MA .
GRID #2 CURRENT 2wl 3 4.3 MA .
PLATE RESISTANCE (APPROX.) 0.5 A 1 ME GOHMS

GRID #4 VOLTAGE (APPROX.)
UA.

FOR T = 10 4.2 -5.5 6.5 VOLTS

CLASS Ay AMPLIFIER — TRIODE CONNECTIONC

PLATE VOLTAGE 250 VOLTS

GRID #2 VOLTAGE PLATE

CATHODE RESISTCR 330 OHMS

GRID #3 VOLTAGE PLATE

TRANSCONDUCTANCE 4 800 UMHOS

PLATE CURRENT 12.2 MA.

AMPL IFICATION FACTOR 36 |

CTRINJE CONNECTION: GRID #2 AND GRID #3 CONNECTED TO PLATE.

*HEATER WARM-UP TIME |5 DEFINED AS THE TIME REQUIRED FOR FHE 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 3 TIMES THE NOMINAL HEATER OPERATING
RESISTANCE.

L]
THE DC COMPONENT MUST NOT EXCEED 100 VOLTS.
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3AUG

3AU6 .
PENTODE CONNECTION
\ Ef =3.15 Volts
ce Ec, = 150 Volts
T Ecy = 0 Volts
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TENTATIVE DATA 3AV6E

r

TUNG-SOL

=N
DOUBLE-DIODE TRIODE
MINIATURE TYPE
COATED UNIPOTENTIAL CATHODE
HEATER
3.15 VOLTS 0.6 AMP.
AC OR DC
ANY MOUNTING POSITION
GLASS BULB BOTTOM VIEW
MINIATURE BUTTON
7 PIN BASE
787
THE 3AV6, WHICH COMBINES AHIGH-MU TRIODE AND TWO INDEPENDENT DIODE UNITS
IN THE 7PIN MINIATURE CONSTRUCTION, ISDESIGNED 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 ISMINIMIZED 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
WITH , WITHOUT
SHIELD' SHIELD
GRID TO PLATE: (G TO P) 2 2 upf
INPUT: G TO (H4K) 2.2 2.2 wpf
OUTPUT: P TO (H+K) 1.2 0.8 M f
COUPLING: #2 DIODE PLATE TO GRID (MAX.) 0.04 0.04 upf
AEXT{RIIAL SHIELD #316 CONNECTED TO PIN #2.
RATINGS
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM
HEATER VOLTAGE 3.15 VOLTS
MAX IMUM HEATER—CATHODE VOLTAGE:
HEATER NEGATIVE WITH RESPECT TO CATHODE
TOTAL DC AND PEAK 200 VOLTS
Mesgen POSITIVE WITH RESPECT TO CATHODE 100 .
TOTAL DC AND PEAK 200 VOLTS
MAXIMUM PLATE VOLTAGE 300 VOLTS
MAX IMUM PLATE DISSIPATION 0.5 WATT
MAXIMUM POSITIVE DC GRID #4i VOLTAGE 0 VOLTS
MAXIMUM DIODE CURRENT
FOR CONTINUOUS OPERATION (EACH UNIT) 1 MA.
HEATER WARM—UP TIME (APPROX.)* 11.0 SECONDS
‘nzn:n WARM—UP TIME 1S 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 I[N SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING
RESISTANCE,
COMTINUED ON FOLLOW{NG PAGE
L —9INDICATES A CHANGE.

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. SEPTEMBER 1, 1954 PLATE #3936




3AVe

TUNG-SOL

TENTATIVE DATA

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTER
CLASS Ay AMPLIFIER

HEATER VOLTAGE 3.15
HEATER CURRENT 0.6
PLATE VOLTAGE 100
GRID #1 VOLTAGE =
PLATE RESISTANCE 80 000
AMPLIFICATION FACTOR 100
TRANSCONDUCTANCE 1 250
PLATE CURRENT 0.5
AVERAGE DIODE CURRENT

AT 10 VOLTS DC (EACH UNIT) 2.0

RESISTANCE COUPLED AMPLIFIER

TRIODE UNIT
HEATER VOLTAGE 3.15
HEATER CURRENT 0.6
PLATE SUPPLY VOLTAGE 90
CONTROL GRID VOLTAGE 0
PLATE LOAD RESISTOR 220 000
CONTROL GRID RESISTOR 10.0
INPUT CONDENSER 0.01
OUTPUT CONDENSER 0.01
GRID RESISTOR OF FOLLOWING STAGE 470 000
SIGNAL SOURCE IMPEDANCE (MAX.) 1 000
DISTORTION 5
OUTPUT VOLTAGE 55
VOLTAGE GAIN AT 400 CPS u2

=

ISTICS

3.15 VOLTS
0.6 AMP .
250 VOLTS
=2 VOLTS
62 500 OHMS
100
1 600 MHOS
1.2 MA .
2.0 MA .
3.15 VOLTS
0.6 AMP .
250 VOLTS
0 VOLTS
470 000 OHMS
10.0 ME GOHMS
0.01 uf
0.01 183
470 000 OHMS
1 000 OHMS
5 PERCENT
30 VOLTS
63

e

-
OF

INPUT

£
a
-
o
3£
o
=
;:r
) S
m
o
o

A

NOTE: COUPLING CAPACITORS €
AND ¢ SHOULD BE SE-
LecTES To GIVE DESIRED
FREQUENCY RESPONSE. R
SHOULD BE ADEQUATELY
BY-PASSED BY CAPACITOR

Ck'

J

PLATE #3937 SEPTEMBER 1, 1954 TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION

BLOOMFIELD, NEW JERSEY, U.S.A.



PRINTED IN U. 8. A,

3AV6
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3AV6
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3AW3

.

TUNG-SOL ~

DIODE
P IC
HEATER n(s)
Ic
3.15 VOLTS  0.22 AMP. ()

SO ol

IC" ‘,IC

- ANY MOUNTING POSITION

UL

281" _|
= MAX BOTTOM VIEW

GLASS BULB

INTERMEDIATE SHELL -« BASING DIAGRAM
6 PIN OCTAL B6-8 JEDEC BEZ
OR

SHORT INTERMEDIATE SHELL
6 PIN OCTAL
WITH BARRIERS BA-AD

THE 3AW3 IS A CATHODE TYPE DIODE DESIGNED FOR USE AS A HIGH VOLTAGE,
HALF—WAVE 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 EXTERNAL SHIELD.

PLATE TO HEATER CATHODE & INTERNAL SHIELD (APPROX.) 1.5 pf

RATINGS

INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM

FLY BACK VOLTAGE RECTIFIER®

HEATER VOLTAGE® 3.15 VOLTS
MAX IMUM INVERSE PLATE VOLTAGE 30,000 VOLTS
MAX IMUM PEAK PLATE CURRENT 88 MA.
MAX IMUM AVERAGE PLATE CURRENT 1.7 MA.
MAX IMUM VOLTAGE PULSE DURATION 10 HSEC:

ATNE HEATER VOLTAGE SHOULD NEVER FALL BELOW 2.65 VOLTS NOR RISE ABOVE 3.65 VOLTS.

BFOR OPERATION IN A 525-LINE, 30-FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD ENGINEERING
PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUNICATIONS COMMISSION", THE DUTY CYCLE

OF THE VOLTAGE PULSE MUST NOT EXCEED 15% OF ONE SCANNING CYCLE.

—® {NDICATES A CHANGE.

CONTINUED ON FOLLOWING PAGE

s
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3BA6

TUNG-SOL

)
PENTODE
MINIATURE TYPE
COATED UNIPOTENTIAL CATHODE
HEATER
3.1H5 VOLTS 600140 MA.
AC OR DC
T ANY MOUNTING POSITION
BLASS; BuL8 B0TTOM VIEW
MINIATURE BUTTON
7 PIN BASE E7-1 EASING DIAGRAM
OUTLINE DRAWING JEDEC 78K <—
JEDEC 5-2
THE 3BA6 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—
MED | ATE-FREQUENCY AMPLIFIER IN 600 MA. SERIES HEATER OPERATED TELEVISION
RECE|VERS. 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 HEATER RATINGS, |ITS CHARACTERISTICS ARE IDENTICAL TO
THE 6BA6.
DIRECT INTERELECTRODE CAPACITANCES
WITH SHIELD® WITHOUT SHIELD
GRID TO PLATE: Gi TO P (MAX.) 0.0035 0.0035 pf
INPUTD Gy TO (H$K+G,1G341S) 5.5 5.5 pf
OUTPUT: P TO (H+K+G,+G1&!S) DD ) pf
AEXTERNAL SHIELD #316 CONNECTED TO PIN #7
— RATINGS
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM
MAX IMUM PEAK HEATER—CATHODE VOLTAGE:
HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS
HEATER POSITIVE WITH RESPECT TO CATHODE 200¢ VOLTS
MAX IMUM PLATE VOLTAGE 330 VOLTS
MAXIMUM GRID #2 SUPPLY VOLTAGE 330 VOLTS
MAX IMUM GRID #2 VOLTAGE SEE J5-CY4
MAX IMUM GRID #3 VOLTAGE PIN #2 CONNECTED TO PIN #7 AT SOCKET
MAXIMUM POSITIVE DC GRID #4 VOLTAGE 0 VOLTS
MAX IMUM NEGATIVE DC GRID #4 VOLTAGE 55 VOLTS
MAX IMUM PLATE DISSIPATION 3.4 WATTS
MAX IMUM GRID #2 DISSIPATION:
FOR VOLTAGES UP TO 465 VOLTS Q.7 WATT
FOR VOLTAGES BETWEEN 465 & 330 VOLTS SEE UB-CY
CTHE DC COMPONENT MUST NOT EXCEED 100 VOLTS.
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS Al AMPL | F IER
PLATE VOLTAGE 100 250 VOLTS
GRID #3 VOLTAGE 0 0 VOLTS
GRID #2 VOLTAGE 100 100 VOLTS
CATHODE BIAS RESISTOR 68 68 OHMS
PLATE RESISTANCE (APPROX.) 0.25 1.0 MEGOHM
TRANSCONDUCTANCE 4 300 4 400 UMHOS
PLATE CURRENT 10.8 11 MA .
GRID #2 CURRENT 4.4 LD MA .
GRID #i1 VOLTAGE (APPROX.) FOR Gy = 40UMHOS =20 -20 VOLTS
L —>INDICATES A CHANGE.
=,
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3BCS

L

TUNG-SOL

PENTODE
- MINIATURE TYPE
~— MAX —
COATED UNIPOTENTIAL CATHODE
rosl | wax HIGH FREQUENCY INTERMEDIATE
2
2 AND RF AMPLIFIER Ritis
s
__J_ ANY MOUNTING POSITION

GLASS BULB

MINIATURE BUTTON
7 PIN BASE ET-=1

OUTLINE DRAWING
JEDEC 5-2

[¢]]

BOTTOM

VIEW

BASING DIAGRAM
BASING DIAGRAM

JEDEC

780

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

WITH
PENTODE CONNECTION: SR
GRID TO PLATE: (G4 TO P) MAX. 0.020
INPUT: G4 TO (HtKtG2+G3 & 1.5.) 6.6
OUTPUT: P TO (HTKtG2tG3& 1.5.) ol
TRIODE CONNECTION: (G2 TIED TO PLATE
GRID TO PLATE: G4 TO (P*G2) 2.5
INPUT: G4 TO (HtK*G3 & 1.S.) 4.0
OUTPUT: (PtG2) TO (HTKtG3 & 1.S.) 4.3

EXTERNAL SHIELD #316 CONNECTED TO PIN #7.

HEATER CHARACTERISTICS AND RATINGS
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-239
AVERAGE CHARACTERISTICS 3.15 voLTs
HEATER WARM—UP TIMEX
HEATER SUPPLY LIMITS:
CURRENT OPERATION
MAX IMUM HEATER—CATHODE VOLTAGE;

HEATER NEGATIVE WITH RESPECT TO CATHODE
HEATER POSITIVE WITH RESPECT TO CATHODE

B
DC COMPONENT MUST NOT EXCEED 100 VOLTS.

—» INDICATES A CHANGE.

CONTINUED ON FOLLOWING PAGE

WITHOUT
SHIELD
0.030

6.5
I8

\

N W N
oo,

MA.

SECONDS

MA.

VOLTS
VOLTS

.
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3BCS .

r TUNG-SOL

CONTINUED FROM PRECEDING PAGE

— MAXIMUM RATINGS

DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-239

TRIODEC PENTODE

PLATE VOLTAGE 330 330 VOLTS
GRID #2 VOLTAGE PLATE SEE RATING CHART
GRID #2 SUPPLY VOLTAGE PLATE 330 VOLTS
PLATE DISSIPATION 2.9 2.% WATTS
GRID #1 VOLTAGE

(POSITIVE BIAS VALUE) 0 0 VoLT
GRID #2 DISSIPATION

FOR VOLTAGES UP TO 465 V. 0.55 WATTS

FOR VOLTAGES BETWEEN 465 & 330 V. -— SEE RATING CHART

— TYPICAL OPERATING CHARACTERISTICS
CLASS Al AMPLIFIER
TR10DE © PENTODE

PLATE VOLTAGE 250 180 100 125 250 VOLTS
GRID #2 VOLTAGE 100 125 150 VOLTS
CATHODE RESISTOR 820 330 180 100 180 OHMS
TRANSCONDUCTANCE 4400 6000 4900 6100 5700 HUMHOS
PLATE RESISTANCE

(APPROX IMATELY) 0.009  0.006 0.6 0.5 0.8 ME GOHM
AMPLIFICATION FACTOR 40 42 - —-— —-—
PLATE CURRENT 6.0 8.0 .7 8.0 =8 MA.
GRID #2 CURRENT — — 1ok 2.4 2l MA.
GRID #4 VOLTAGE (APPROX.)

FOR Ib = 40 KA. s — ~55 -6 -8 VOLTS

c
G2 TIED TO PLATE.

~— INDICATES A CHANGE.

*HEATER WARM-UP TIME |5 DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH
80% OF |TS 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.
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PaTES . 8. A

TENTATIVE DATA 3BE6

s

\.

TUNG-SOL ks

HEPTODE
MINIATURE TYPE

COATED UNIPOTENTIAL CATHODE

HEATER
3.15 VOLTS 0.6 AMP.

AC OR DC

ANY MOUNTING POSITION

GLASS BULB BOTTOM VIEW

MINIATURE BUTTON
7 PIN BASE

TCH

THE 3BEG, 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 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 6BE6.

DIRECT INTERELECTRODE CAPACITANCES

WITH o WITHOUT
SHIELD SHIELD
MIXER GRID TO PLATE: (G3 TO P) MAX. 0.25 0.30 Mt
MIXER GRID TO OSCILLATOR GRID: (G3 TO G4) MAX.0.15H 0.15 upf
RF INPUT: G3 TO (H+K+G4+69841G5+P) Tl 7.0 L f
OSCILLATOR INPUT: G4 TO (H+K+G244+63+G5+P) h.h h.h upf
MIXER OUTPUT: P TO (H+K+G4+Gpg4+63+Gs) 13 8.0 upf
OSCILLATOR GRID TO CATHODE: (G4 TO K+Gg) 340 G10) e f
GSCILLATOR OUTPUT: K TO (H+Gpg4+G3+P) 20 15 wpf
OSCILLATOR GRID TO PLATE: (G4 TO P) MAX. 0.05 0.1 uuf
AEXTERNAL SHIELD #316 CONNECTED TO PIN #2.
RATINGS
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM

HEATER VOLTAGE 515 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
MAX IMUM PLATE VOLTAGE 300 VOLTS
MAXIMUM GRIDS #2 AND #4 VOLTAGE 100 VOLTS
MAXIMUM GRIDS #2 AND #4 SUPPLY VOLTAGE 300 VOLTS
MAXIMUM NEGATIVE DC GRID #3 VOLTAGE -50 VOLTS
MAXIMUM POSITIVE DC GRID #3 VOLTAGE [0} VOLTS
MAXIMUM PLATE DISSIPATION 140 WATT
MAX IMUM GRIDS #2 AND #4 DISSIPATION 1.0 WATT
MAXIMUM CATHODE CURRENT 14 MA.
HEATER WARM—UP TIME (APPROX.)¥ i SECONDS

*HEATER WARM-UP TIME 1S DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH
80% OF |TS 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.

CONTINUED ON FOLLOWING PAGE

—pINDICATES A CHANGE-

i

TUNG~SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. SEPTEMBER 1, 1954 PLATE #3940




3BE6 TENTATIVE DATA

e TUNG-SOL ~
CONTINUED FROM PRECEDING PAGE
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CONVERTER SERVICE — SEPARATE EXCITATION®
HEATER VOLTAGE 3.15 3.16 VOLTS
HEATER CURRENT 0.6 0.6 AMP.
PLATE VOLTAGE 100 250 VOLTS
GRID #3 VOLTAGE =1D =15 VOLTS
GRIDS #2 AND #4 VOLTAGE 100 100 VOLTS
GRID #4 VOLTAGE (OSCILLATOR GRID) RMS 10 10 VOLTS
GRID #41 RESISTANCE (OSCILLATOR GRID) 20 000 20 000 OHMS
PLATE RESISTANCE (APPROX.) 0.4 1.0 ME GOHMS
GRID #4 CURRENT (OSCILLATOR GRID) 0.5 0.5 MA .
CONVERSION TRANSCONDUCTANCE 455 475 LMHOS
PLATE CURRENT 2.6 2.9 MA .
GRIDS #2 AND #4 CURRENT T.0 6.8 MA .
CATHODE CURRENT 10.1 10.2 MA.
GRID #3 VOLTAGE FOR Gg = 10 UMHOS (APPROX.) -30 =30 VvOLTS
GRID #3 VOLTAGE FOR G; = 100 UMHOS (APPROX.) -6 -6 VOLTS
BCHARACTERISTICS SHOWN ARE OBTAINED IN THE STANDARD RMA CONVERSION CONDUCTANCE TEST SET WHICH
USES SEPARATE EXCITATION. THE CHARACTERISTICS UNDER THESE CONDITIONS CORRESPOND VERY CLOSELY
WITH THOSE OBTAINED IN A SELF-EXCITED OSCILLATORY CIRCUIT OPERATING WITH ZERO BIAS.
OSCILLATOR CHARACTERISTICS
NOT OSCILLATING
GRID #3 VOLTAGE 0 VOLTS
GRID #4 VOLTAGE (OSCILLATOR GRID) 0 VOLTS
GRIDS #2 AND #4 CONNECTED TO PLATE 100 VOLTS
TRANSCONDUCTANCE BETWEEN GRID #4
AND GRIDS #2 AND #4 CONNECTED TO PLATE 7 250 UMHOS

AMPLIFICATION FACTOR BETWEEN GRID #4

AND GRIDS #2 AND #4 CONNECTED TO PLATE 20

CATHODE CURRENT 25 MA .
GRID #4 VOLTAGE (APPROX.) FOR Ip = |0 WA =] VOLTS

L o

PLATE #3941 SEPTEMBER 1, 195% TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A.
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Fmmeze W V. 8. A

3BEG6
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PAINTIO M V. 8. A,

3BN4A

TUNG-SOL

)
750" |
MAX MINIATURE TYPE
COATED UNIPOTENTIAL CATHODE
: 875" HEATFP .
=55 ||MaX 3.0 VOLTS 45030 MA.
2.125"
A AC OR DC
ANY MOUNTING POSITION
AT A
DESING MAXIMUM RATING SYSTEM.
BOTTOM VIEW
o g BASING DIAGRAM
GLASS BULE JEDEC TEG
MINIATURE BUTTON
71 PIN BASE ET7-1
OUTLINE DRAWING
JEDEC 5-2
THE 3BN4A IS A MINJATURE 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.
DIRECT INTERELECTRODE CAPACITANCES
WITH EXTERNAL SHIELD #316
GRID TO PLATE 1.2 pf
INPUT 3.2 pf
ouTPUT 1.4 pf
HEATER TO CATHODE 2.8 pf
RATINGS
DESIGN CENTER VALUES - SEE EIA STANDARD RS-239
MAX IMUM PLATE VOLTAGE 275 VOLTS
MAX IMUM DC GRID VOLTAGE 0] VOLTS
MAX IMUM PLATE DISSIPATION 2.2 WATTS
MAX IMUM DC CATHODE CURRENT 22 MA .
MAX IMUM HEATER—CATHODE VOLTAGE
HEATER POSITIVE WITH RESPECT TO CATHODE 100 VOLTS
HEATER NEGATIVE WITH RESPECT TO CATHODE 100 VOLTS
MAX IMUM GRID "CIRCUIT RESISTANCE 0.5 ME GOHMS
HEATER WARM—UP TIME™ i i | SECONDS
’NEATER WARM=UP TIME 1S 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 3 TIMES THE NOMINAL HEATER OPERATING
RESISTANCE.
DESIGN-MAXIMUM RATINGS ARE THE LIMITING VALUES EXPRESSED WITH RESPECT TO BOGIE TUBES AT WHICH
SATISFACTORY TUBE LIFE CAN BE EXPECTED TO OCCUR. TO OBTAIN SATISFACTORY CIRCUIT PERFORMANCE,
THEREFORE, THE EQUIPMENT DESIGNER MUST ESTABLISH THE CIRCUIT DESIGN SO THAT NO DESIGN-MAXIMUM
VALUE 1S EXCEEDED WITH A BOGIE TUBE UNDER THE WORST PROBABLE OPERATING CONDITIONS WITH
RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARPATION, EQUIPMENT CONTROL ADJUST-
MENT, LOAD VARIATION, AND ENVIRONMENTAL CONDITIONS.
CONTINUED ON FOLLOWING PAGE
\_ e

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. JULY 1, 1962 PLATE #hE0y




3BN4 A

- TUNG-SOL

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS A7 AMPLIFIER

PLATE VOLTAGE
CATHODE—BIAS RESISTOR
AMPL |FICATION FACTOR
PLATE RESISTANCE ( APPROX.)
TRANSCONDUCTANCE & 000

PLATE CURRENT 9.0
GRID VOLTAGE [(APiROX.)
I, = 100 uAMPS. -6

K

VOLTS
OHMS

OHMS
HMHOS

MA

VOLTS




3BN6

e

TUNG-SOL

PENTODE
MINIATURE TYPE

-
T
Tﬁgx COATED UNIPOTENTIAL CATHODE
2%; GATED-BEAM DISCRIMINATOR
|
e FOR FM AND INTERCARRIER
5
2F TELEVISION RECEIVERS
MAX
. 4 ANY MOUNTING POSITION
2 BOTTOM VIEW
GLASS BULB
MINIATURE BUTTON BASING DIAGRAM
T PIN BASE ET-1 JEDEC 7DF
OUTLINE DRAWING
JEDEC 5-3

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 6BN6.

DIRECT INTERELECTRODE CAPACITANCES

WITHOUT EXTERNAL SHIELD

GRID #4 TO ALL 4.2 pI
GRID #3 TO ALL 2] pf
GRID #4 TO GRID #3 (MAX.) 0.004 pf

HEATER CHARACTERISTICS AND RATINGS

DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS=-239
AVERAGE CHARACTERISTICS 3.15 voLts 600 MA.
HEATER SUPPLY LIMITS:
CURRENT OPERATION 600£60 MA.

MAX |IMUM HEATER—CATHODE VOLTAGE:
HEATER NEGATIVE WITH RESPICT TO CATHODE

TOTAL DC AND PEAK 200 VOLTS
HEATER POSITIVE WITH RESPECT TO CATHODE
DC 100 VOLTS
TOTAL DC AND PEAK 200 VOLTS
HEATER WARM—UP TIME (APPROX.)* 11 SECONDS

*HEATER WARM-UP TIME 1S DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH

80% OF 1TS 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.

CONTINUED ON FOLLOWING PAGE
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3BN6

- TUNG-SOL

CONTINUED FROM PRECEDING PAGE

MAXIMUM RATINGS <

DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-239

PLATE SUPPLY VOLTAGE 330 VOLTS
GRID VOLTAGE 110 VOLTS
PEAK POSITIVE LIMITER—GRID VOLTAGE 60 VOLTS
DC CATHODE CURRENT 15 MA.

TYPICAL OPERATING CHARACTERISTICS «—
LIMITER-DISCRIMINATOR SERVICE

INPUT—SIGNAL CENTER FREQUENCY 10.7 10.7 4.5 MEGACYCLES
FREQUENCY DEVIATION 75 75 25 KCYCLES
PLATE—SUPPLY VOLTAGE 85 285 27Q VOLTS
PLATE VOLTAGE 63 122 121 VOLTS
ACCELERATOR VOLTAGE 55 100 100 VOLTS
CATHODE—BIAS RESISTOR 200-400 200-400 200-400 OHMS
(VARIABLE)

PLATE LOAD RESISTOR 85000 330000 33Q000 OHMS
PLATE LINEARITY RESISTOR 470 150Q 1000 OHMS
INTEGRATING CAPACITOR 0.002 0.001 0.001 nf
COUPLING CAPACITOR 0.25 0.01 0.25 wf
MINIMUM SIGNAL VOLTAGE FOR

LIMITING ACTION, RMS B 1.25 1.25 1.25 VOLTS
DC PLATE CURRENT 0.25 0.49 0.44 MA.
ACCELERATOR CURRENT I | 9.8 10 MA.
INPUT SIGNAL LEVEL FOR

AM REJECTION ADJUSTMENTA 1.25 2.0 2.0 VOLTS
AM REJECTION AT ESig=2.0V., RMS 31l 20 25 DECIBELS
AM REJECTION AT Esig=3.0V., RMS 30 29 .30 DECIBELS
TOTAL HARMONIC DISTORTION 2l 1.6 1.8 PERCENT
PEAK AUDIO OUTPUT VOLTAGE 6.0 16.6 16.8 VOLTS

ATNE 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 WITH AN APPLIED
SIGNAL CONTAINING 30-PERCENT AMPLITUDE MODULATION AND 30-PERCENT FREQUENCY MODULATION.

BAT SIGNAL LEVELS ABOVE SPECIFIED VALUE, LIMITING IS WITHIN *2 DECIBELS.

ADEQUATE SHIELDING BETWEEN COMPONENTS OF THE LIMITER GRID AND THE QUADRATURE GRID MUST BE USED
TO INSURE PROPER PHASING OF THE VOLTAGE DEVELOPED ON THE QUADRATURE GRID.

STANDARD DE-EMPHASEIS REQUIREMENTS FOR FM ARE INCLUDED.

THE Q OF THE QUADRATURE GRID CIRCUIT SHOULD BE HIGH ENOUGH TO DEVELOP A MINIMUM OF 4 VOLTS (RMS)
SIGNAL WITH 2 VOLTS (RMS) OF THE CENTER-FREQUENCY SIGNAL APPLIED TO THE LIMITER GRID. IT IS
RECOMMENDED THAT THE COIL BE SHUNTED BY A MINIMUM OF 10 uuf. THE CAPACITANCE MAY BE COMPOSED OF
TUBE INPUT CAPACITANCE, STRAY CAPACITANCE, AND DISTRIBUTED CAPACITANCE, AS WELL AS PHYSICAL
CAPACITANCE.

—» INDICATES A CHANGE.
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PAINTED 1N V. 8. A,

3BUS

\

s TUNG-SOL ™
: TWIN PENTODE
875!
MAX MINTATURE TYPE
2 375" COATED UNIPOTENTIAL CATHODE
MAX. HEATER
3.1 VOLTS 600 £40 MA.
2.625" AC OR DC
MAX.
i ANY MOUNTING POSITION
L)
BOTTOM VIEW
GLASS BULB
SMALL BUTTON BASING DIAGRAM
9 FIN BASE EI-1 JEDEC 9FG
OUTLINE DRAWING
JEDEC 6-3
THE 3BU8S |S 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
CONMB INED SYNC—AGC TUBE IN TELEVISION RECEIVERS. IN THIS SERVICE, WHEN
USED 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, #1 GRID, NOISE PULSES CAN BE SUPPRESSED FROM BOTH
SYNCHRONIZ ING AND AUTOMAT IC—GAIN-CONTROL CIRCUITS. 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 3BU8
IS IDENTICAL TO THE 6BUS.
DIRECT INTERELECTRODE CAPACITANCES — apprOX.
WITHOUT EXTERNAL SHIELD
GRID #3 TO PLATE,(EACH SECTION) 1.9 pf
GRID #4 TO ALL 6.0 pf
GRID #3 TO ALL (EACH SECTION) 3.6 pf
PLATE TO ALL (EACH SECTION) 3.0 pf
GRID #3 (SECTION 4) TO
GRID #3 (SECTION 2) MAX. 0.015 pf
RATINGS
—> DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-239
MAX IMUM PLATE VOLTAGE (EACH SECTION) 300 VOLTS
MAX IMUM SCREEN VOLTAGE 150 VOLTS
MAX IMUM POSITIVE DC GRID #3 VOLTAGE (EACH SECTION) 3.0 VOLTS
MAX IMUM NEGATIVE DC GRID #3 VOLTAGE (EACH SECTION) 50 VOLTS
MAX IMUM PEAK POSITIVE GRID %3 VOLTAGE (EACH SECTION) 50 VOLTS
MAX IMUM NEGATIVE DC GRID #4 VOLTAGE H0 VOLTS
MAX IMUM PLATE DISSIPATION (EACH SECTION) 1.1 WATTS
MAX IMUM SCREEN DISSIPATION 0.75 WATTS
MAX IMUM DC CATHODE CURRENT 12 MA .
CONTINUED ON FOLLOWING PAGE
—> INDICATES A CHANGE.
il
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3BUS8

- TUNG-sOL

CONTINUED FROM PRECEDING PAGE

RATINGS — conT'D

DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-239

MAX IMUM HEATER—CATHODE VOLTAGE:
HEATER POSITIVE WITH RESPECT TO CATHODE

DC COMPONENT 100 VOLTS
TOTAL DC AND PEAK 200 VOLTS
HEATER NEGATIVE WITH RESPECT TO CATHODE
TOTAL DC AND PEAK 200 VOLTS
MAXIMUM GRID #4 CIRCUIT RESISTANCE 0.5 ME GOHMS
MAX IMUM GRID #3 CIRCUIT RESISTANCE (EACH SECTION) 0.5 ME GOMMS
HEATER WARM—UP TIME™ 11.0 SECONDS

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
BOTH SECTIONS OPERATING

PLATE VOLTAGE (EACH SECTION) 100 100 . VOLTS
SCREEN VOLTAGE 67.5 67.5 VOLTS
GRID #3 VOLTAGE (EACH SECTION) =10 0 VOLTS
GRID #4 VOLTAGE H i

PLATE CURRENT (EACH SECTION) 242 MA.
SCREEN CURRENT 6.5 3.3 MA .
CATHODE CURRENT 6.6 7.8 MA .

EACH SECTION SEPARATELY A

PLATE VOLTAGE 100 100 VOLTS
SCREEN VOLTAGE 67.5 67.5 VOLTS
GRID #3 VOLTAGE 0 0 VOLTS
GRID #4 VOLTAGE 0 b VOLTS
GRID #3 TRANSCONDUCTANCE ——— 180 LUMHOS
GRID #4 TRANSCONDUCTANCE 1 500 - UMHOS
PLATE CURRENT —_— 2.2 MA.
GRID #3 VOLTAGE (APPROX.) Ip=410OuAMPS s -4,5 VOLTS
GRID #4 VOLTAGE (APPROX.) IL=41OOuUAMPS s 2.3 VOLTS

*

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 3 TIMES THE NOMINAL HEATER OPERATING
RESISTANCE.

*x
WITH GRID CURRENT ADJUSTED FOR 100 wAMPS D-C.

A
WITH PLATE AND GRID #3 OF OPPOSITE SECTION GROUNDED.

DES|GN-MAXIMUM RATINGS ARE THE LIMITING VALUES EXPRESSED WITH RESPECT TO BOGIE TUBES AT WHICH
SATISFACTORY TUBE LIFE CAN BE EXPECTED TO OCCUR. TO OBTAIN SATISFACTORY CIRCUIT PERFORMANCE,
THEREFORE, THE EQUIPMENT DESIGNER MUST ESTABLISH THE,CIRCUIT DESIGN SO THAT NO DESIGN-MAXIMUM
VALUE 1S EXCEEDED WITH A BOGIE TUBE UNDER THE WORST PROBABLE OPERATING CONDITIONS WITH
RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, EQUIPMENT CONTROL ADJUST-
MENT, LOAD VARIATION, AND ENVIRONMENTAL CONDITIONS.

SIMILAR TYPE REFERENCE: FExcept for heater ratings and heater warm—up time the 3BUS is
identical to the 6BUS.
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3BU8
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TENTATIVE DATA

3BX6

- TUNG-SOL

T
PENTODE
MINIATURE TYPE

b3

8 «
rMAx. COATED UNIPOTENTIAL CATHODE

HEATER
3.4 VOLTS 0.60 AMP.
AC OR DC
T ANY MOUNTING POSITION
BOTTOM VIEW
GLASS BULB
9AQ

THE 3BX6 IS A PENTODE IN THE 9 PIN MINIATURE CONSTRUCTION. IT |S DE=
SIGNED FOR USE AS AN R.F., |.F. OR A VIDEO AMPLIFIER OR MIXER IN TELE-
VISION RECEIVERS. EXCEPT FOR HEATER RATINGS, THE 3BX6 IS IDENTICAL TO
THE 12BX6.

DIRECT INTERELECTRODE CAPACITANCES
GRID #4 TO ALL OTHER ELEMENTS EXCEPT ANODE 7.5 upf
PLATE TO ALL OTHER ELEMENTS EXCEPT GRID #1 3.3  uuf
PLATE TO GRID #4 (MAX.) 0.007  pupuf
PLATE TO CATHODE (MAX.) 0.012 puf
GRID #2 TO ALL OTHER ELEMENTS 5.4  upf
GRID #2 TO GRID #4 2.6 puf
GRID #4 TO HEATER (MAX.) 0.15  puf
CATHODE TO HEATER 5 ot
RATINGS
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM
HEATER VOLTAGE 3.4 voLTs
MAX IMUM PLATE VOLTAGE WITHOUT CURRENT 550 VOLTS
MAX IMUM PLATE VOLTAGE 250 VOLTS
MAX IMUM PLATE DISSIPATION 2.5  WATTS
MAX IMUM GRID #2 VOLTAGE WITH COLD CATHODE Hh0 VOLTS
MAXIMUM GRID #2 VOLTAGE 250 VOLTS
MAXIMUM GRID #2 DISSIPATION 0.7 WATTs
MAXIMUM GRID #2 DISSIPATION AT PLATE DISSIPATION< 4.8 WATTS 0.9  WATTs
MAX IMUM CATHODE CURRENT 15 MAMPS
MAX IMUM GRID #4 CIRCUIT RESISTANCE 1  MEGOHM
MAX IMUM VOLTAGE BETWEEN CATHODE AND HEATER 150 VOLTS
'MAXIMUM CIRCUIT RESISTANCE BETWEEN CATHODE AND HEATER 20 000  oHMs
CONTINUED ON FOLLOWING PAGE
e o
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3BX6

TUNG-SOL

TENTATIVE

DATA

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

R.F.

HEATER VOLTAGE

HEATER CURRENT

PLATE VOLTAGE

GRID #3 VOLTAGE

GRID #2 VOLTAGE

GRID #41 VOLTAGE

PLATE CURRENT

GRID #2 CURRENT

TRANSCONDUCTANCE

PLATE RESISTANCE

AMPLIFICATION FACTOR OF
GRID #2 WITH RESPECT TO GRID #4

EQUIVALENT NOISE RESISTANCE

INPUT RESISTANCE AT FREQUENCY =
50 Mc (PIN 4 CONNECTED TO PIN 3)

OBSERVAT ION

WHEN USING THE 3BXh AS VIDEO AMPLIFIER THE AMPLIFICATION BETWEEN THE INPUT GRID OF THE 3BX6
AND THE INPUT OF THE CATHODE RAY TUBE SHOULD NOT EXCEED A VALUE OF 25, IN ORDER TO PREVENT

MICROPHONIC EFFECT.
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PRINTEO 1N U. 8. 4.

TUNG-SOL

HEPTODE
MINIATURE TYPE

L]
Fyso_
MAX COATED UNIPOTENTIAL CATHODE

/\ 1 FOR USE
1.875

L] WAX |, AS A GATED AMPLIFIER IN

2 2125 TELEVISION RECEIVERS

MAX
L ) ANY MOUNTING POSITION
SN, | BQTTOM VIEW

GLASS BULB BASING DIAGRAM

SMALL-BUTTON MINIATURE JEDEC 7CH

7 PIN BASE ET7-1

OUTLINE DRAWING
JEDEC 5-2

THE 3BY6 IS APENTAGRID AMPLIFIER USING THE 7 PIN MINIATURE 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
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, |TS CHARACTER-
ISTICS ARE IDENTICAL TO THE 6BY6.
DIRECT INTERELECTRODE CAPACITANCES

WITH NO EXTERNAL SHIELD

GRID #4 TO PLATE (MAX.) 0.08 pf
GRID #3 TO PLATE (MAX.) 0.35 pf
GRID #1 TO GRID #3 (MAX.) 022 pf
GRID #41 TO ALL OTHER ELECTRODES AND HEATER H.4 pf
GRID #3 TO ALL OTHER ELECTRODES AND HEATER 6.9 pf
PLATE TO ALL OTHER ELECTRODES AND HEATER 7.6 pf
HEATER CHARACTERISTICS AND RATINGS
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-239
AVERAGE CHARACTERISTICS 3,15 VOLTS 600 MA.
HEATER SUPPLY LIMITS:
CURRENT OPERATION 60040 MA.
MAX IMUM HEATER—CATHODE VOLTAGE:
HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS
HEATER POSITIVE WITH RESPECT TO CATHODE 2008 VOLTS
HEATER WARM—UP TIME® 4 ) SECONDS
MAXIMUM RATINGS
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS$-239
GATED AMPLIFIER SERVICE
PLATE VOLTAGE — 330 VOLTS
GRID #2 & #4 VOLTAGE SEE RATING CHART
GRID #2 & #4 SUPPLY VOLTAGE 330 VOLTS
GRID #3 VOLTAGE:
NEGATIVE BIAS VALUE —» BH VOLTS
POSITIVE BIAS VALUE 0 VOLTS
POSITIVE PEAK VALUE = 27 VOLTS
CONTINUED ON FOLLOWING PAGE
TUNG-SOL ELECTRIC INC., -ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A.FEBRUARY 1, 1962 PLATE #6381




3BY6

G

TUNG-SOL

CONTINUED FROM PRECEDING PAGE

MAXIMUM RATINGS - conT'D.

DESIGN MAXIMUM VALUES = SEE EIA STANDARD RS-239
GATED AMPL IFIER SERVICE

GRID #4 VOLTAGE:

NEGATIVE BIAS VALUE — 110 VOLTS
PLATE DISSIPATION —- 2.3 WATTS
GRID #3 INPUT Ol WATT
GRIDS #2 & #4 INPUT:*

FOR GRIDS #2 & #4 VOLTAGES UP TO 465 VOLTS 15 WATTS

FOR GRIDS #2 & #4 VOLTAGES

BETWEEN 465 VOLTS AND 330 VOLTS SEE RATING CHART
GRID #4 INPUT 0.1 WATT
GRID #4 OR GRID #3 CIRCUIT RESISTANCE:
FIXED BIAS OPERATION 0.5 MEGOHM
CATHODE BIAS OPERATION 1.0 ME GOHM
TYPICAL OPERATING CHARACTERISTICS
CLASS Ay AMPLIFIER
PLATE VOLTAGE 250 VOLTS
GRIDS #2 &- #4 VOLTAGE 100 VOLTS
GRID #3 VOLTAGE -2.5 VOLTS
GRID #4 VOLTAGE =2.5 VOLTS
GRID #3 TO PLATE TRANSCONDUCTANCE 500 MMHOS
GRID #4 TO PLATE TRANSCONDUCTANCE 1 900 MMHOS
PLATE CURRENT 6.5 MA.
GRID #2 & #4 CURRENT 9 MA .
PP . Ip = MP .
R Sy 15 vers
P % = MP.
SR R0 "8aVD 43 OLTSOK') FOR fb = 35 HA 12 voLTs
SYNC SEPARATOR AND SYNC CLIPPER

PLATE VOLTAGE 10 VOLTS
GRID #3 VOLTAGE 0 VOLTS
GRID #2 & #4 VOLTAGE 25 VOLTS
GRID #4 VOLTAGE 0 VOLTS
PLATE CURRENT 1.4 MA.
GRIDS #2 & #4 CURRENT 3.5 MA.

GRID #3 BIAS VOLTS (APPROX.) FOR
PLATE VOLTAGE OF 25 VOLTS,
GRIDS #2 & #4 VOLTAGE OF 25 VOLTS,
GRID #4 VOLTAGE OF O VOLTS AND
PLATE CURRENT OF 5O WAMP. -2.5 VOLTS

GRID #4 BIAS VOLTAGE (APPROX.) FOR
PLATE VOLTAGE OF 25 VOLTS,
GRIDS #2 & #4 VOLTAGE OF 25 VOLTS,
GRID #3 VOLTAGE OF O VOLTS AND
PLATE CURRENT OF 50 LAMP. 2.5 VOLTS

HEATER WARM—UP TIME 1S 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 3 TIMES THE NOMINAL HEATER OPERATING
RESISTANCE.

BTHE DC COMPONENT MUST NOT EXCEED 100 VOLTS.

—P»INDICATES A CHANGE. * INDICATES AN ADDITION.
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PaIRTEE N V. 8. A,

3BZ6
£ TUIG-SOL S

PENTODE
MINIATURE TYPE

COATED UNIPOTENTIAL CATHODE

HEATER
3.15 VOLTS 0.6 AMP.
AC OR DC

ANY MOUNTING POSITION

GLASS BULB BOTTOM VIEW
MINIATURE BUTTON
7 PIN BASE

TCM

THE 3BZ6 !S A HIGH TRANSCONDUCTANCE, SEMI-REMOTE CUT-OFF, PENIUDE
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 6BZ6.

DIRECT INTERELECTRODE CAPACITANCES

WITH o WITHOUT
SHIELD SHIELD
GRID TO PLATE: G TO P (MAX.) 0.015 0.02 e f
INPUT: G4 TO (HtK+G+GatIs) 7.5 7.5 (77753
OUTPUT: P TO (H+K¥GytGy+!S) 2.8 1.8 upf
AEXTERNAL SHIELD #316 CONNECTED TO CATHODE AT SOCKET
B8
RATINGS
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM
HEATER VOLTAGE 3.15 VOLTS

MAX IMUM HEATER CATHODE VOLTAGE: L
HEATER NEGATIVE WITH RESPECT TO CATHODE
TOTAL DC AND PEAK 300 VOLTS
HEATER POSITIVE WITH RESPECT TO CATHODE

DC 100 VOLTS
TOTAL DC_AND PEAK 200 VOLTS
MAX IMUM PLATE VOLTAGE 300 VOLTS
MAXIMUM GRID #2 VOLTAGE SEE RATING CURVE
MAX IMUM PLATE DISSIPATION 25 WATTS
MAXIMUM GRID #2 DISSIPATION 0.5 WATT
MAXIMUM GRID #2 SUPPLY VOLTAGE 300 VOLTS
MAXIMUM GRID #4 CIRCUIT RESISTANCE:
FIXED BIAS OPERATION 0.25 MEGOHM
SELF BIAS OPERATION 1.0 ME GOHM
HEATER WARM—UP TIME (APPROX.)* 11.0 SECOND

*HEATER WARM=UP TIME |5 DEFINED AS THE TIME REQUIRED FOR THE VULTAGE 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 3 TIMES THE NOMINAL HEATER OPERATING
RESISTANCE.

—» INDICATES A CHANGE.

CONTINUED ON FOLLOWING PAGE
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3BZ6

HEATER VOLTAGE
HEATER CURRENT

PLATE VOLTAGE

GRID #2 VOLTAGE

GRID #3 VOLTAGE
CATHODE BIAS RESISTOR

TRANSCONDUCTANCE
PLATE CURRENT
GRID #2 CURRENT

TUNG-SOL

PLATE RESISTANCE (APPROX.)

GRID #4 VOLTAGE (APPROX.) FOR Gp

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS A AMPLIFIER

3.15 VOLTS
0.6 AMP .
200 VOLTS
150 VOLTS
PIN #7 CONNECTED TO PIN #2 AT SOCKET
180 OHMS
0.6 ME GOHM
6 100 LUMHOS
11 MA.
2.6 MA.
= 50 UMHOS -23 VOLTS

Crue oc COMPONENT MUST NOT EXCEED 200 VOLTS.

BDESIGI MAXIMUM RATINGS ARE THE LIMITING VALUES EXPRESSED WITH RESPECT TO BOGIE TUBES AT WHICH
SATISFACTORY TUBE LIFE CAN BE EXPECTED TO OCCUR N THE TYPES OF SERVICE FOR WHICH THE TUBE IS
RATED. THEREFORE, THE EQUIPMENT DESIGNER MUST ESTABLISH THE CIRCUIT DESIGN SO THAT INITIALLY
AND THROUGHOUT EQUIPMENT LIFE NO DESIGN MAXIMUM VALUE IS EXCEEDED WITH A BOGIE TUBE UNDER THE
WORST PROBABLE OPERATING CONDITIONS WITH RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COM=
PONENT VARIATION, EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, AND ENVIRONMENTAL CONDITIONS.
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PRINTED 1N V. 8. A,

TENTATIVE DATA

-

_

3CB6

TUNG-SOL

PENTODE
MINIATURE TYPE

COATED UNIPOTENTIAL CATHODE

HEATER
3,15 VOLTS 0.6 AMP.
AC OR DC

ANY MOUNTING POSITION

GLASS BULB 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 I[N 600 MA. SERIES HEATER
OPERATED RECEIVERS AS AN |F 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 1TS CHARACTERISTICS ARE IDENTICAL TO THE 6CB6.

DIRECT INTERELECTRODE CAPACITANCES

WITHOUT wiTH?
SHIELD SHIELD
GRID TO PLATE: (G4 TO P) MAX. — 0.025 — .015 uuf
INPUT: G4 TO (H+K+G2+G3&1S) 645 6.5 mf
OUTPUT! P TO (H+K+G+G1&1S) — 240 3.0 [FIVE3
AE)(TERNAL SHIELD #316 CONNEGCTED TO PIN #2-
RATIRGS <
INTERPRETED ACCORDING TO DES!GN MAXIMUM SVSTEMB
HEATER VOLTAGE 215 VOLTS
MAX IMUM PLATE VOLTAGE 330 VOLTS
MAXIMUM GRID #2 VOLTAGE SEE J5-C4-2
MAXIMUM GRID #2 SUPPLY VOLTAGE 330 VOLTS
MAX IMUM PLATE DISSIPATION 2% WATTS
MAXIMUM GRID #2 DISSIPATION 0.5 WATT
MAXIMUM POSITIVE DC GRID #4 VOLTAGE 0 VOLTS
MAX IMUM 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
HEATER WARM—UP TIME (APPROX.)* 1.9 SECONDS

INDICATES A CHANGE.

CONTINUED ON FOLLOVING PAGE
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3CB6

HEATER VOLTAGE

HEATER CURRENT

PLATE VOLTAGE

GRID #2 VOLTAGE

GRID #3 VOLTAGE

CATHODE BIAS RESISTOR
PLATE RESISTANCE (APPROX.)
TRANSCONDUCTANCE

PLATE CURRENT

GRID #2 CURRENT

GRID #4 VOLTAGE (APPROX.) FOR I,=20 KA.
PLATE CURRENT AT Eci=~3v., Ry=0

TENTATIVE DATA

TUNG-SOL —
CONTINUED FROM PRECEDING PAGE
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS <—
5.15 VOLTS
0.6 AMP.
125 VOLTS
125 VOLTS
56 OHMS
0.28 MEGOHM
8 000 UMHOS
13.0 MA .
Bl MA .
—6.5 VOLTS
2.8 MA .

BDESIGN MAXIMUM RATINGS ARE THE LIMITING VALUES EXPRESSED WITH RESPECT TO BOGIE TUBES AT WHICH
SATISFACTORY TUBE LIFE CAN BE EXPECTED TO OCCUR IN THE TYPES OF SERVICE FOR WHI
RATED. THEREFORE, THE EQUIPMENT DESIGNER MUST ESTABLISH THE CIRCUIT DESIGN SO THAT INTTIALLY
AND THROUGHOUT EQUIPMENT LIFE NO DESIGN MAXIMUM VALUE IS EXCEEDED WITH A BOGIE
WORST PROBABLE OPERATING CONDITIONS WITH RESPECT TO SUPPLY-VOLTAGE VARIATION,

CH THE TUBE IS

TUBE UNDER THE
EQUIPMENT COM-

PONENT VARIATION,

EJQUIPMENT CONTROL ADJUUSTMENT,

LOAD VARIATION,

AND ENVIRONMENTAL CONDITIONS.

*,

HEATER WARM-UP TIME 1S 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 MEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING

RESISTANCE.

\
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PAINTED N V. 8. A,

TENTATIVE DATA

3CB6

3CB6
PENTODE CONNECTION
Ey = 3.18 Yolis
Epb = 200 Volts A
Ec, = 150 Volts /|
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PRIMTED 1N V. 8. 4.

TENTATIVE DATA 3CES

r

L

TUNG-SOL ~

PENTODE
MINIATURE TYPE
COATED UNIPOTENTIAL CATHODE

HEATER
3,15 VOLTS 0.6 AMP.
AC OR. DC

ANY MOUNTING POSITION

GLASS BULB BOTTOM VIEW

MINIATURE BUTTON
7 PIN BASE

780

THE 3CE5 |S 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 |MPROVES 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 INTERELECTRODE CAPACITANCES

WITHOUT EXTERNAL SHIELD

GRID TO PLATE (MAX.) 0.03%0 i f
INPUT 6.5 upf
ouTPUT 1.9 i f
RATINGS
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM
HEATER VOLTAGE 3.15 VOLTS
MAX IMUM PLATE VOLTAGE 300 VOLTS
* MAXIMUM GRID #2 SUPPLY VOLTAGE 300 VOLTS
* MAX IMUM GRID #2 VOLTAGE SEE SCREEN RATING CHART
MAX IMUM POSITIVE DC GRID #4 VOLTAGE 0 VOLTS
MAX IMUM PLATE DISSIPATION 2.0 WATTS
* MAXIMUM GRID #7 DISSIPATION, 0.h WATTS
MAX IMUM HEATER—CATHODE VOLTAGE:
HEATER POSITIVE WITH RESPECT TO CATHODE
DC COMPONENT 100 VOLTS
TOTAL DC AND PEAK 200 VOLTS
HEATER NEGATIVE WITH RESPECT TO CATHODE
TOTAL DC AND PEAK 200 VOLTS
HEATER WARM—UP TIME [APPROX.]A 3120 SECONDS

A

HEATER WARM=UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH
80% OF FTS 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.

CONTINUED ON FOLLOWING PAGE
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SCES TENTATIVE DATA

TUNG-SOL ~

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS A; AMPLIFIER

HEATER VOLTAGE 5.15
HEATER CURRENT 0.6 AMP.
PLATE VOLTAGE 125 VOLTS
SCREEN VOLTAGE 125 VOLTS

* GRID #4 SUPPLY VOLTAGE =140 VOLTS
GRID #4 RESISTOR (BYPASSED) 1.0 ME GOHMS
PLATE RESISTANCE (APPROX.) 0.3 ME GOHMS
TRANSCONDUCTANCE 7 600 UMHOS
PLATE CURRENT L1 MA .
SCREEN CURRENT 2.8% MA.
GRID #4 VOLTAGE (APPROX.) Ib = 35 pAMPS. =50 VOLTS

SIMILAR TYPE REFERENCE. Except for heater ratings, the 3CE5 is identical to the UCES
and the 6CE5.

—» INDICATES A CHANGE.
* INDICATES AN ADDITION.
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TENTATIVE DATA

3CES
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SCES TENTATIVE DATA
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TENTATIVE DATA 3CES
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PRNTES Im V. B A

TENTATIVE DATA 3C50

-

TUNG-SOL

~N
HEPTODE
MINIATURE TYPE
COATED UNIPOTENTIAL CATHODE
HEATER
3.15 VOLTS 0.6 AMP
AC OR DC
1 ANY MOUNTING POSIT!ON
L v ‘
GLASS BULB BOTTOM VIEW
MINIATURE BUTTON
7 PIN BASE
7cH
THE 3CS6 IS A MINIATURE DUAL CONTROL PENTAGRID DESIGNED FOR USE IN SYNC
SEPARATOR CIRCUITS IN 600 MA. SERIES HEATER OPERATED TELEVISION
RECE IVERS. 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-SIMILARLY CONTROLLED. EXCEPT FOR HEATER
RATINGS, |TS CHARACTERISTICS ARE IDENTICAL TO THE 6CS6.
DIRECT INTERELECTRODE CAPACITANCES — apPrOX.

GRID #4 TO PLATE: G4 TO P (MAX.) 0.05 upf

GRID #3 TO PLATE: Gy TO P (MAX) 0.36 M f

#4 INPUT: G4 TO (H+K+Go+G1gs) 5.5 upf

#3 INPUT: Gy TO (H+K+Gy 4G, 5) 1:0 [VIV83

OUTPUT: P TO (H+K+G4+G,+Gyy5) 75 M f

COUPLING: G4 TO G3 (MAX.) 0.22 uuf

RATINGS <+
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM
DESIGN CENTER VALUES
HEATER VOLTAGE 2,15 VOLTS
MAX |MUM HEATER—CATHODE VOLTAGE:
HEATER NEGATIVE
TOTAL DC AND PEAK 200 VOLTS
HEATER POSITIVE
3¢ 100 VOLTS
TOTAL DC AND PEAK 200 VOLTS

MAXIMUM PLATE VOLTAGE 300 VOLTS
MAXIMUM GRID #2 & #4 VOLTAGE?

MAXIMUM GRID #2 & #4 SUPPLY VOLTAGE 300 VOLTS

MAX IMUM PLATE DISSIPATION

MAX IMUM SCREEN DISSIPATION:

FOR GRIDS #2 & #4 VOLTAGE UP TO 450 VOLTS 1:5 VOLTS
FOR GRIDS #2 & #4 VOLTAGE BETWEEN 450 & 300VOLTS A

MAXIMUM CATHODE CURRENT 14 MA .

MAX IMUM GRID #4 CIRCUIT RESISTANCE 0.47 MEGOHM

MAX IMUM GRID #3 CIRCUIT RESISTANCE 2.2 MEGOHMS
HEATER WARM—UP TIME (APPROX.)™* 11.0 SECONDS
ASEE SCREEN DISSIPATION RATING CHART JEDEC #J5-C4-2.

—» INDICATES A CHANGE.

'HEATEI 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 3 TIMES THE NOMINAL HEATER OPERATING
RESISTANCE.

L CONTINUED ON FOLLOWING PAGE
_J/
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3CS6 TENTATIVE DATA
- TUNG-SOL 5

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS A; AMPLIFIER

HEATER VOLTAGE 3.15 3.15 3,15 voLTs
HEATER CURRENT 0.6 0.6 0.6  Awmp.
PLATE VOLTAGE 10 100 100 voLTs
GRID #2 & #4 VOLTAGE 30 30 30  voLTs
GRID #4 VOLTAGE 0 0 -0 VOLTS
GRID #3 VOLTAGE 0 -1 0 VOLTS
PLATE CURRENT 2.0 0.8 1.0 MA.

GRID #2 & #4 CURRENT 4,5 b L+3 MA.

TRANSCONDUCTANCE (MEASURED BETWEEN

GRID #4 AND PLATE) S —— 1 100 uMHOS
TRANSCONDUCTANCE (MEASURED BETWEEN
GRID #3 AND PLATE) P 1 500 ——=  uMHOS
PLATE RESISTANCE (APPROX.) — 0.7 1.0  MEGOHM
GRID #4 VOLTAGE (APPROX.) FOR Ib=50 wA S o -2.5 VOLTS
GRID #3 VOLTAGE (APPROX.) FOR Ip=50 wuA s 2.2 e VOLTS
N S
3CS6
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3CS6
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