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Preface

This volume  is one of a set that  provides comprehensive technical  information  on the full
range  of  components  manufactured  and  marketed  by  STC  Components  and  S.T.C.  Semi-
conductors  Ltd.

A regular amendment service ensures that the data in these volumes is kept up to date with
changes and additions.  Data  marked with  an  .M' or `Maintenance' refer to components that
are only supplied as replacements for use in existing equipment and should not be used when
designing  new equipments.

Enquiries  regarding  this  Handbook service  should  be  addressed  to  Standard Telephones
and   Cables   Ltd.,   Department   14531.   Components   Marketing   Division,   Edinburgh  Way.
Harlow.  Essex or Telephone  Harlow  (STD  code 0279  6)  26811.  Ext.  249.

Technical  and  commercial  enquiries  concerning  specific  products  should  be  addressed
to the  Sales  Office of the appropriate  Division.

Sal®S office                                                                                    Ext®n8ion®  for  ®nquiri®8
Ftef.   Address                                                        T®l®phon®No.   Technical       Comm®rcl®l

1          Capacitor Division                                  Paignton
Brixham  poad.  Paignton.  Devon             50762t

Capacitors
477

Film  Circuits
523

2         El®ctro-Mechanical  Division            Harlow                              643                    636
West  load,  Harlow.  Essex                         26811 '                                663                     542

3         Magnetic  Met®riels  Division            Harlow                              735                    735
Edinburgh way,  Hallow.  Essex                 26811 I

4          Modular El®ctronic®  Division           Phyl                                        13                       13
Cefndy  poad,  Phyl,  Flint                             4507

5          Pot®ntlom®t®r  Divigion                        Pudsey                                    7                       15
Broad  Lane.  Leed§  13,  Yorkshire             77261

e         Quartz crystal  Divielon                      Harlow                             585                   560
Edinburgh way.  Harlow,  Essex                26811.

7          R®ctlfi®r  Divielon                                      Harlow                                449                     446
Edinburgh way.  Harlow.  Essex                26811.                                 253                      251

e         Th®rmi®tor  Divl.ion                               Hallow                               502                    503
Edinburgh  way.  Hallow.  Essex                 26811 I.

®          V®lv®  Dlvl.Ion Paignton
Brixham  F`oad,  Paignton,  Devon             50762t

536                      532

10       S.T.C.  S®miconductore Ltd.              Footscray                          524                    571
Footscray,  Sidcup.  Kent                               3333±

•  STD code 0279  6  26811.     t  STD code 0803  50762.     I STD code 01  300 3333.
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STC
List of Products

The  following   list  gives  the   products  on  which   data   is   included   in  the  Components
Handbook,  the volume  in  which the data  appears and  the  Sales  Office  Code  (see  previous
page)  to which  technical  and  commercial  enquiries should  be addressed.

Product                                                                   Handbook  volume           Sales Office
Brimistors  (see Thermistors)                                                                  7                                                 8
Capacitors                                                                                                         4                                                  1
Crystal  Filters                                                                                                     8                                                    6
Diodes and  photo  Devices                                                                   6A                                          10
Film  circuits                                                                                                          5                                                     1

Hermetic  seals                                                                                                1                                                   9
Infra-Fed  Filters                                                                                                  1                                                      7

Klystrons                                                                                                             3                                                   9

Knobs and  Dials                                                                                            7                                                  5

Lamps                                                                                                                    1                                                    9

Logic  Modules                                                                                             5                                                 4
Magnetic  Materials                                                                                      9                                                  3
Microwave  oscillators                                                                            3                                                9
Microwave Tubes                                                                                   3                                               9
Ministac                                                                                                              5                                                  4
Photo  Devices  (see  Diodes  and  photo  Devices)                       6A                                          10
Potentiometers                                                                                       7                                              5
Quartz crystal  units                                                                               8                                               6
Pectifiers,  Selenium                                                                                    5                                                  7
Pectifiers,  Silicon                                                                                             6A                                             10

Pectifiers,  Silicon Assemblies                                                                5                                                  7
Pectifiers.  Valve                                                                                              2C                                               9
Pelays                                                                                                           10                                                2
F3esistors,  Carbon  Film                                                                                   7                                                     7

F}esistors, Temperature sensitive  (see Thermistors)                  7                                                 8
SafeTstac  selenium  surge suppressors                                      5                                              7
Silistors  (see Thermistors)                                                                       7                                                  8
Solenoids                                                                                                        10                                                  2
Switches                                                                                                   10                                               2
Thermal  Delay switches                                                                        1                                                 9
Thermistors                                                                                                   7                                                8
Thermocouples                                                                                          3                                                9
Thyristors                                                                                                        6A                                           10
Transformers                                                                                             9                                          3 or 7
Transistors                                                                                                     68                                           10
Travelling wave Tubes                                                                         3                                               9
Vacuum  Gauges                                                                                          1                                                 9
Valves                                                                                                            2A,  B  and  c                         9
Varactor  Diodes                                                                                         3                                                9
Wound  components                                                                          9                                         3 or 7
Zener  Diodes  (see  Diodes and  photo  Devices)                         6A                                         10

August   1968 A-2
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Ceramic Capacitors

•  Ill  is  engaged  in  the  manufacture  and  supply  of  components  world  wide.
Components  are  sourced   by  lTT  in  more  than  50  factories  in   Europe,  as
well as from plants in the Americas, Africa and the  Far East. The components
described  in this  publication  may or  may  not  be  made  in  the  country where
this  publication  is  circulated.

•  All  Ceramic  Capacitors  quoted  in  this  publication  are  made  to  the  German
Industry  Specification  DIN  41920.

•  The  smallest  package for any one type,  value  and  tolerance  is  1  000  pieces.

•  Capacitance  is measured  under the following  conditions :

TypeEBIB        1   MHzand25°Cato,5Vto5,OV
SB  IB        1   MHzand25°Cato,5Vto5,OV
ED2           1   kHzand25°Catl,OV

SD2           1  kHzand25°Catl,OV
SD  3          1  kHzand  25°Cato,3V.

•  It  is  usually  possible to  provide other capacitance values to  special  order,

©  1971   International Telephone  and  Telegraph  Corporation

Printed  in  England  by  Martins  Press  Ltd.
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Ceramic Capacitors
Contents

TYPE

ED  IB:       50Vd.c.      Temperaturecompensating    ..

SD  IB:    500Vd.c.      Temperature  compensating   ..

ED  2:           50Vd.c.       High  K  (Dielectric  constant)

SD2:        500Vd.c.       High  K(Dielectricconstant)

SD3:            12Vd.c.       BarrierLayer

SD  3:           25Vd.c.       Barrier  Layer
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The  publication  of  information  in  this  document  does  not

imply freedom from  patent and  other rights of  International

Telephone  and Telegraph  Corporation  or others.
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Ceramic Capacitors
EDIE

f}ated Voltage
Test Voltage

Temperature  Range

Minimum  Storage Temperature

Coating :

Fully  Coated  and  Impregnated

Leads :  Tinned  Copper

Insulation  Resistance  at  10 V

Range
(Preferred  Types  in  Bold  Characters)

Temperature
Coefficient

Material                                           x  |O-6/°C

50 V d.c.
150 V  d.c.

-25 to  +85oc
-40OC

> 1010 a

Colour  Code

Loss  Factor tan  8
C<30pF     C>30pF

x  10-3

+    100                         Goldorviolet/Violet   <2,7             <1,1
±        0                         Black                                   < 2,7            <1,1
-      33                         Brown                                   <2,7             <1,1
-      75                         Red                                        <2,7             <1,1
-150
-220
-330

Orange                               < 2,7            < 1,1
Yellow                                      <  2,7              <  1,1
Green                                       < 2,7              <  1,1

N470                                       -470
N750                                      -750
N  1500                                          -1500

Blue                                            < 2,7               <  1,1
Violet                                   < 2,7             < 1,1
W                                              <2,7              <1,1

N  2200
N 3300
N 4700

- 2200 X                                          <37            <2,25
- 3300
-4700

SL                          -1000to+   300

Capacitance

Nominal  Values to  lEC  E  12  Range

E 24  F}ange  on  request

C  <  100  pF  marked  in  pF

C  >  100  pF  number coded  in  pF  as follows :

1st  Number    =  1st  Digit  of  Capacitance

2nd  Number  =  2nd  Digit  of  Capacitance

3rd  Number   =  Multiplier    1   =   x   10

< 3,7            < 2,25
< 2,25

Capacitance Tolerance
Marking  by  Letter  Code

Capacitance             Tolerance
<10pF                    ±    0,25pF

±    0,5pF                          D
±    1,0    pF                          F

>10pF                    ±    5       0/a                         J
±10        %                            K
±20       %                         M

U
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Ceramic Capacitors
EDIE

Outlines
Dimensions  in  mm

::i±-i::s,On,

_25J

:#:3;trs`On)

-+5-

Thickness : T
SL/P 1 00 to  N  750

PU-3

PU-6

not 3,5  x  4

C  <  4 pF T-4     mm
4 pF  <  C  <  10 pF
C  >  10  pF
N  1 500 to  N 4700
10 pF  <  C  <  60 pF
C  >  60 pF

Ordering  Code
Example ,

T-3     mm
T -  2'2 mm

T-4     mm
T - 2,2 mm

RU-4 ZU-5

-+  2,5  +

RU -7                      Thickness

not 3,5  x  4

F]:±9
+5,-

PU-3 to  F`U-7  are  special  versions

Ceramic  Capacitor  ED  1   8
N  150  /  47  pF /  loo/o /  50 V  /  PU-1



Ceramic Capacitors
EDIE

Material:            P100                NP0             N 033            N  075            N  150            N  220            N  330

Capacitance     Dimensions  (8   x   H)
pFmm
0,82
1,0                  3,5x4
1,2                  3,5x4
1,5                  3,5x4
1,8                  3,5x4
2,2                3,5x4         3,5x4

_T5_ZZ
2,7                3,5x4         3,5x4         3,5x4
3,3                3,5x4         3,5x4         3,5x4         3,5x4         3,5x4
3,9                 3,5x4         3,5x4         3,5x4         3,5x4         3,5x4
4,7                3,5x4         3,5x4         3,5x4         3,5x4         3,5x4         3,5x4         3,5x4
5,6                3,5x4         3,5x4         3,5x4         3,5x4         3,5x4         3,5x4         3,5x4
6,8                3,5x4         3,5x4         3,5x4         3,5x4         3,5x4         3,5x4         3,5x4
8,2                4    x4         3.5x4         3,5x4         3,5x4         3,5x4         3,5x4         3,5x4

10                    5    x5         3,5x4         3,5x4         3,5x4         3,5x4         3,5x4         3,5x4
12                    5    x5         3,5x4         3,5x4         3,5x4         3,5x4         3,5x4         3,5x4
15                    5    x7         3,5x4         3,5x4          3,5x4         3,5x4         3,5x4          3,5x4
18                    5    x7         3,5x4         3,5x4         3,5x4         3,5x4         3,5x4          3,5x4
22                    5    x8,5     4    x4         4    x4         4    x4         3,5x4         3,5x4         3,5x4
27                    6    x8,5     5    x5         5    x5         5    x5         4    x4         3,5x4         3,5x4
33                    8    x8         5    x5         5    x5         5    x5         5    x5         4    x4         3,5x4
39                                          5    x5         5    x5         5    x5         5    x5         5    x5         4    x4
47                                          5    x7         5    x7         5    x7          5    x5         5    x5          5    x5
56                                           5    x7         5    x7          5    x7          5    x7         5    x5          5    x5
68                                          5    x8,5      5    x8,5      5    x8,5      5    x7         5    x7          5    x7
82                                          6    x8,5     6    x8,5      6    x8,5      5    x8,5      5    x7          5    x7

100                                          8    x8         8    x8          8    x8          6    x8,5     5    x8,5      5    x8,5
120                                          8    x8         8    x8         8    x8         8    x8         6    x8,5      6    x8,5

8    x8         8    x8

u

680
820
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Ceramic Capacitors
EDIE

N 470                  N  750          N  1500         N  2200         N  3300         N 4700              SL                    Material

Dimensions     (B   X   H)                                                                                                                                       Capacitance
mmpF

3,5x4                      0,82
3,5x4                        1,0
3,5x4                        1,2
3,5x4                        1,5
3,5x4                       1,8
3,5 x4                       2,2
3,5x4                      2,7
3,5x4                       3,3
3,5x4                       3,9
3,5 x4                      4,7

3,5x4         3,5x4
3,5x4         3,5x4
3,5x4         3,5x4

3,5x4                       5,6
3,5x4                       6,8
3,5x4                       8,2

3,5x4         3,5x4         3,5x4         3,5x4         3,5x4                               3,5x4                     10
3,5 x4        3,5x4        3,-5TT4-3,5 x4        3,5x4                           3,5 x4                  12
3,5x4         3,5x4         3,5x4         3,5x4          3,5x4         3,5x4         3,5x4                     15
3,5x4         3,5x4         3,5x4         3,5x4         3,5x4         3,5x4         3,5x4                    18
3,5x4         3,5x4         3,5x4         3,5x4         3,5x4         3,5x4         3,5x4                    22
3,5x4         3,5x4         3,5x4         3,5x4         3,5x4         3,5x4         3,5x4                    27
3,5x4         3,5x4         3,5x4         3,5x4         3,5x4         3,5x4         3,5x4                    33
3,5x4         3,5x4         3,5x4         3,5x4         3,5x4         3,5x4         3,5x4                    39
4    x4         3,5x4         3,5x4         3,5x4         3,5x4         3,5x4         3,5x4                    47
5    x5         3,5x4         3,5x4         3,5x4         3,5x4         3,5x4         3,5x4                    56
5    x5         4    x4         3,5x4         3,5x4         3,5x4         3,5x4         4    x4                    68
5    x5         5     x5         3,5x4         3,5x4         3,5x4         3,5x4         5    x5                     82

x7          5    x5         4    x4         3,5x4         3,5x4         3,5x4         5    x5                  100
x7          5    x7         5    x5         4    x4         4    x4         3,5x4         5    x7                  120

6    x8,5      5    x7         5    x5          5    x5          5    x5         3,5x4         5    x7                  150
8    x8          5    x8,5     5    x7          5    x5          5    x5          5    x5          5    x8,5               180
8    x8         6    x8,5     5    x7         5    x7          5    x7          5    x5         6    x8,5              220

8    x8         5    x8,5      5    x7         5    x7         5    x5         8    x8                  270
8    x8         6    x8,5      5    x8,5      5    x8,5      5    x7         8    x8                  330

8    x8          6    x8,5      6    x8,5      5    x7                                        390
8    x8         8    x8         8    x8         5    x8,5                                    470

6    x8,5                                      560
8    x8                                         680
8    x8                                        820

7



Ceramic Capacitors
SDI8

Rated Voltage
Test Voltage

500 V d.c.
1250 V  d.c.

Temperature  Fiange                             -25 to  +85°C

Minimum  Storage Temperature

Coating :

Fully  Coated  and  Impregnated

Leads :  Tinned  Copper

Insulation  F{esistance  at  100 V

Range
(Preferred  Types  in  Bold  Characters)

Material

Temperature
Coefficient

x   10-6/OC

+100
±0

-40OC

> 1010  f2

Colour  Code

Loss  Factor tan  8
C<30pF     C>30pF

x   10-3
Gold orviolet/Violet   < 2,5
BIack                                   < 2,5              < 1,0

-33
-75

Brown
FiiiF+-_

<2,5              <1,0
<2,5              <1,0

-   150                      Orange
-    220                        Yellow
-330

N470
N750
N  1 500
N 2200
N 33bo
N 4700

-470

<2,5             <1,0
<2,5              <1,0
<2,5              <1,0
<2,5              <1,0

-   750                      Violet
-1500                       W
-2200                      X
-3300                      Y
- 4700

SL                          -1000to  +   300

Capacitance

Nominal  Values to  IEC  E  12  Range

E 24  Range on  request

C  <  100  pF  marked  in  pF

C  >  loo  pF  number coded  in  pF as follows :

1st  Number    =  1st  Digit  of  Capacitance

2nd  Number  =  2nd  Digit of  Capacitance

3rd  Number   =  Mu[tiplier    1   =   x   10

2 -x  100

<2,5             <1,0
<2,5              <1,0
< 3,2             < 2,0
< 3,2             <2,0
< 3,2             < 2,0

Capacitance Tolerance
Marking  by  Letter  Code

Capacitance               Tolerance                        Code
<  10  pF ±    O,25pF                         C

±    0,5    pF                        D
±     1,0    pF                           F

>10pF                   ±    5

M

u

U
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Ceramic Capacitors
SDI8

Dimensions  in  mm

+ s±1  L

Thickness :  T
SL/P  100 to  N 750
C  >  20 pF
C  <  20 pF
N  1500 to N4700
All  Values

Ordering  Code
Example :

T-4    mm
T - 4,5 mm

T - 4,5 mm

S
(Lead  Spacing)

Temp.  Coefficient  Coding
Capacitance
and Tolerance

Ceramic  Capacitor  SD  1 a
N  750  /  18  pF  /  5% /  500 V

9



Ceramic  Capacitors
SDI8

Material:               P100             NP0             N 033            N  075            N 150            N  220            N  330

Capacitance       Diameter
pFmm
rfe        _5
0,68                   5
0,82                    5
1,05

1,25
1,55

1,85
2,2                      5                    5                     5                    5                    5                    5
2,7                      5                    5                    5                    5                    5                    5
3,3                      5                    5                    5                    5                    5                    5                    5
3,9                       5                     5                     5                     5                     5                     5                     5
4,7                      5                     5                     5                     5                     5                     5                     5
5,6                      5                     5                     5                     5                    5                     5                     5
6,8                      6,3                5                    5                    5                    5                    5                    5
8,2                      6,3                5                    5                     5                    5                    5                     5

10                          8                     5                     5                     5                     5                     5                     5
12                           8                     5                     5                     5                     5                     5                     5
15                          8                     6,3                 6,3                 6,3                 5                     5                     5

8                    8                    8                    8                    6,3                6,3                5
10                    8                    8                    8                    8                    6,3                 6,3
12,5                8                    8                    8                    8                    8                    8
12,5                8                    8                    8                    8                    8                    8

39                        12,5              10                     8                     8                     8                     8                     8
47                         14                    10                    10                    10                    10                      8                       8
56                          14                    12,5                12,5                12,5                10                     10                       8
68                          16                     12,5                12,5                 12,5                12,5                10                     10
82                         20                    12,5                12,5                12,5                12,5                12,5                12,5

loo                         20                   14                   14                    14                   14                    12,5
120                          20                    14                    14                    14                    14                    14
150                                                         16                      16                       16                      16                      14

180                                                  20                   20                   20                   16                   16
220                                            20                 20                 20                 20                 20
270                                                                                                                20                 20

390
470
560
680
820

1000
1200
1500
1800

u
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Ceramic Capacitors
ED2

Rated Voltage
Test Voltage

Temperature  Range for  M  700  to  6500

50 V  d.c.
150 V  d.c.

-25 to  +85oc
Temperature  Fiange for  M  9000  and  M  12000                     -10to  +60°C

Minimum  storage Temperature for  M  700 to  6500                           -40°C

Minimum  storage Temperature for  M  9000  and  M  12000             -25ac

Coating :

Fully  Coated  and  Impregnated

Leads :  Tinned  Copper

Insulation  Resistance  at  10 V

Range

Materja[

M 2000
M 4000
M  6500

Markingt

>1010 a

M 9000

Loss  Factor tan  8
x  10-3

YY                                              <  25
YZ                                            <  25
YV                                           <  50

M  1 2000

Capacitance

Nominal  Values to  lEC  E  6  Range

E  12  F{ange  on  request

C  <  100  pF  marked  in  pF

C  >  loo  pF  number coded  in  pF  as follows :

1st  Number    =  1st  Digit  of  Capacitance

2nd  Number  =  2nd  Digit  of  Capacitance

3rd  Number   =  Multiplier     1   =   x   10

2  =  x  100
3  =  x  1000

+For  smaller  sizes  marking  may  be  shown
only  on  package.

Capacitance Tolerance
Marked  by  Letter  Code

Tolerance                Code                      Material

±|oo/o                        K             M 700,  M 2000
±20%                        M             M  700,  M 2000,

M 4000
-o    +1o0°/a          P            M 6500
-20  +   50%          S             M 6500,  M9000,

M  1 2000
-20  +   80%          Z             M9000,   M  12000

e

u

12



Ceramic Capacitors
ED2

Outlines  and  Dimensions:

Thickness : T
C  >  470 pF
C  <  470 pF

Please  see  page  5

T -  2,2 mm
T-4    mm

Ordering  Code

Example :

Material

Capacitance
and  Tolerance

Ceramic  Capacitor  ED  2
M  700 /  1000 pF  /  10% /  50V  /  PU-1

)rial                                                                                                                                                                      I

iinal  CapacitanceicitanceTolerance

d  Voltage
ne

Material :                      M  700              M  2000           M  4000           M  6500           M  9000          M  12000

Capacitance                Dimensions  (B   X   H)
pFmm
220                       3,5x4
330                       5    x5            3,5x4
470                       5    x5            3,5x4
680                       5    x7            4    x4

1000                         6     x8,5 5    x5                                     3,5x4
5    x5            4    x4            3,5x4
5    x7            5    x5 4    x4            3,5x4
6    x8,5        5    x7
8    x8            5    x8,5

5    x5            4    x4            3,5x4
5    x7            5    x5            4    x4
6    x8,5         5    x7            5    x5
8    x8            6    x8,5        5    x7

6    x8,5         5    x8,5
8    x8            6    x8,5

8x8
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Ceramic  Capacitors
SD2

Fzated  Voltage
Test Voltage

Temperature  F{ange

Minimum  Storage  Temperature

Coating :

Fully  Coated  and  Impregnated

Leads :  Tinned  Copper

Insulation  F}esistance  at  100 V

FZange

Mat:erial

M 700,  M 2500
M 4000
M 6500

500 V d.c.
1250 V  d.c.

-25 to  +8ooc
-40OC

>1010  a

Loss  Factor tan  8
Letter  code                          x  10-3

Capacitance

Nominal  Values to  lEC  E  6  Range

E  12  Range  on  request

C  <  100  pF  marked  in  pF

C  >  loo  pF  number coded  in  pF  as follows:

1st  Number    =  1st  Digit  of  Capacitance

2nd  Number  =  2nd  Digit of  Capacitance

3rd  Number   =  Multiplier  1      =   x   10

2    =  x  100
3    =  x  1000

Capacitance Tolerance
Marked  by  Letter  Code

Tolerance                      Code                   Material

±10%                               K             M  700,  M  2500
±20%                            M            M 700,  M 2500,

M 4000
-20%    +80%            Z             M 6500
-0%    +100%            P             M  6500

®

a
14



Ceramic Capacitors
SD2

Dimensions  in  mm

Ordering  Code

Example :

Materialrl Capacitance
Capacitance Tolerance
Rated Voltage

Material  :

Capacitance
pF

D

(Diameter)
S
(Lead  Spacing)

10,0                                            7,5
12,5                                              7,5
14,0                                           7,5
16,0                                             7,5

25,0                                         10,0

Ceramic  Capacitor  SD  2
M 4000  /  100  pF  /  20°/o /  500 ViiE

M700
M 2500
Diameter

mm

Material
Capacitance
and  Tolerance

M 4000                               M  6500

6,36T3-----i:-:
6,3                                        6,3

33o                                          6,3           _            _i5-
470                                                         6,3                                        6,3
680                                                        6,3                                        6,3

1000                                                          8
1,500                                                             8
2200                                                          10

25 20
25

15



Ceramic Capacitors
SD 3    Barrier LayerType

Rated Voltage
Test Voltage

Temperature  Pange

12 V d.c.

24 V  d.c.

-30 to +85oc
Minimum  storage Temperature                               -4o°C

Coating :

Fully  Coated  and  Impregnated

Leads :  Tinned  Copper

Insulation  Fiesistance :

C  -  0,047  HF
C  -0,1         LtF

C-0,22    prF

C-0,47    HF
C-1,0       HF

Material

R=1         MQ

R=1          MQ

Fi  -  0,5    MQ
Fi  -  0,25  MQ
F3=O,1      MQ

Letter  Codet
BC

Less  Factor tan  8
x   10-3

Capacitance
Nominal  Values  (see  table,  page  17)
marked  in  HF

+Marked  only  on  pack

Capacitance Tolerance
Marked  by  Letter  Code

Tolerance

- 2 0 + 8 0 a/o

Code

16
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Ceramic Capacitors
SD 3    Barrier LayerType

Rated Voltage
Test Voltage

25 V d.c.
50 V  d.c.

Temperature  Range                             -30 to  +7o°C

Minimum  storage Temperature                       -40°C

Coating :

Fully  Coated  and  Impregnated

Leads :  Tinned  Copper

Insulation  Resistance :

C-O,01      HF

C  =  0,022  HF

C  =  0,047  LtF

C  -  0,068  HF
C  -0,1        u.F

Material

froo_6

R  =  50  MQ

R  =  25  MQ

R  =  10  MQ

R=    5MQ
R=     5MQ

Letter Codet
Loss  Factor tan  8
x  10-3

<70

Capacitance

Nominal  Values  (see  table,  page  19)
coded  in  pF  as follows :

1st  Number    =  1st  Digit  of  Capacitance

2nd  Number  =  2nd  Digit of  Capacitance

3rd  Number   =  Multiplier    3  =   x   1  000
4  =  x  10 000

+Marked  only  on  pack

Capacitance Tolerance
Marked  by  Letter  Code

Tolerance

±2o%  _
-20 +80%

®
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Ceramic Capacitors
Barrier  LayerType    SD 3

Dimensions in  mm

i s=, L-

Material :

Capacitance
HF

M 4000
DS
(Diameter)                             (Lead  spacing)

0,01                                             7,9                                            5
0,022                                       9,5                                         5
0,047                                          11,8                                               5

15,1                                                     10

16 10

Rated Voltage
Capacitance
and Tolerance

Ordering  Code

Example : Ceramic  Capacitor  SD 3
M 4000 / 0,1  / 20% /   25V

19
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lTT  Components  are  available  from : or  directly  from :

lTT  COMPONENTS  GROUP   EUROPE

Standard  Telephones  and  Cables  Limited

Capacitor  Product  Division

Brixham  Road

PAIGNTON,  Devon

Tel :  0803-50762         Telex :  42951
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CAPACITORS

Introduction
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operating conditions.
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should  be consulted.

TYPE
INTERFERENCE   SUPPRESSION
SILVERED   MICA
FOIL  AND   PAPER
POST  OFFICE  TYPES
POWER  CAPACITORS
SYNTHETIC   DIELECTRIC  CAPACITORS
TANTALUM   ELECTROLYTIC
VACUUM  CAPACITORS

September  1963

SECTION
I.S.

MICA
PAPER

P.O.
POWER

SYNTHETIC
TANTALUM

VACUUM
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Radio  Interference Suppressors

I.S./Gen

INTRODUCTION

Contemporary advances in technology have resulted  in a large increase in the amount and
complexity  of  electrical  equipment  aboard  aircraft  and  ships  and  a  wider  need  than  ever
exists for effective interference suppression.

The  efficiency  of  vital  navigational  aids  and  communication  equipment  can  be  seriously
impaired  by  radio  interference  emanating from  such  sources  as  silicon  diodes,  transistors
used  for  switching,   relays,  actuators  and   electric  motors.   In  view  of  this,  specifications
laying down the maximum  permissible interference levels over the various frequency bands
have  been  issued  by  the  Mlnistry  of  Aviation  and  the  British   Standards  Institution.  STC
manufactures  a  range  of  high  quality  capacitors  designed  and  tested  to  the  appropriate
specification  for  use  specifically  as  radio  interference  suppressors.  Because  of their special

performance   these   high-efficiency   suppressors   reduce   interference   noise   levels   to   the
specified  degree  without  the  need  for  chokes  and  their  associated  mounting  boxes.  This
results  in  lower cost,  reduction  of weight and  saving in  space.

Economy in weight and space is particularly important in interference suppression aboard
modern  aircraft-a  f[eld  of activity  in  which  STC  is  the  undoubted  leader.  The  range  of
suppressors  for  aircraft  conforms  to  the   requirements  of  British   Standard  2G   100  and
Appendix D of the  British  Standards Code of Practice CP 1012 (1961). To meet the growing
requirements for higher operating temperatures the  paper dielectric  range  is supplemented
by  a  metallised  polyester series  rated  for  operation  at  +125°C  but  suitable  for  use  up  to
150°C for a period  of three thousand  hours.

The  Marine types conform to the  requirements of British  Standard  1597, the  main  points
of which have been incorporated  by Lloyd's Register of Shipping in "Regulations for Electrical
Propelling  Machinery and  Electrical  Equipment on  Ships  (Section  22)".  They are oil-impreg-
nated foil and paper capacitors of rugged construction with Hl  humidity protection over the
temperature range -40°C to +85°C.

September  1 963                                                                                                                                      I.S./Gen-1
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Radio  Interference Suppressors
CONTINUED

STC

FLADIO  INTERFERENCE  MEASUREMENT  SERVICE

To   help   manufacturers  in  the  most  efficient   use  of  suppressors  a   Radio   Interference
lvleasurement  service  is  operated  by  the  Capacitor  Division  of  STC.  It  consists  of  a  fully
equipped  laboratory  and   mobile  service,  and   measurements  can   be  made  on  all  types of
equipment  over  a//  the  frequencies   covered   in   the  various  specifica.tions,   either   a.t  the
customer's  site  or  at  Paignton.  The  mobile  service  is  particularly  useful  for  ca.rrying  out
investigations  of the electrical  installation  aboard  ship.

The  measurement  service  department  is  approved  by  the  Ministry  of  Aviation  and  the
Air  Registration  Board  for type  testing  of equipment  for  radio  interference.  The  approval
includes flight trials,  electrical  installations,  and  also  design  and  development of suppressors
and  networks  to  the  requirements of British  Standard  2G  100 and  Section  "J"  of B.C.A.R.
It is widely used  by aircraft constructors, airline operators, commercial  shipfitting companies
and  by the Admiralty.

TRANSFER  IMPEDANCE

Fig.  1  shows  in  schematic form  a  noise  generator with  a suppressor  connected   between
the source and the supply to  be  protected.

Transfer Impedance  Zt  ±
Output  noise voltage
Input  noise  current

in  ohms

Therefore the lower the tra.nsfer impedance the  more efficient the suppressor will  be.

NOISE
SOURCE

SuPPLY
UNIT

Fig.   1

When transfer impedance  is  plotted against frequency,  using  loga.rithmic scales, the graph
for an  "ideal"  two-terminal  capacitor, with  zero  inductance  and  power factor,  is a straight
line-Graph  "a",  Fig. 2.

September  1963 I.S./Gen-2
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FREQUENCY  (MC/S)

IMPEDANCE-FREQUENCY  CHARACTERISTICS  OF  VARIOUS  TYPES
OF  SuPPRESSORS

Fig.   2

A  practical  unit,  however, will  ha.ve inductance owing to the winding and the  interna,I and
external  leads. The  impedance/frequency characteristic for a 0.5 pF capacitor will therefore
be similar to Graph  "b"  of Fig. 2.  Here the self-inductance has ca.used  resonance to occur at
approximately  0.9  Mc/s  giving  a  minimum  impedance  at  this  frequency.  The  capacitor  will
act  as  a  highly  efficient  acceptor for  signals  of this frequency  a.nd  they  will  be  by-passed  to
earth. Above 0.9  Mc/s the  unit acts as an  inductor and  the  impedance  increa.ses  rapidly  until
at 3  Mc/s it  has  reached  one ohm.

TYPES  OF  SuPPRESSORS

(i)  TWO-TERMINAL  SUPPRESSORS.  These  are  similar  in  construction  to  conventional
capa.citors  and  are  intended  for  connection  between  the  line  to  be  suppressed  and  earth.
They  are  effective  up  to  approxima.tely  10  Mc/s  and  are  prima.rily  intended  for  fitting  to
appliances  after  samples  have  been  mea.sured  and  corrected.  They  have further  application
as  an  auxiliary  to  the  lead-through  type  for  suppressing  secondary  circuits  such  as  relay
contacts, field  circuits,  etc.

September  1963 I.S./Gen-3
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Radio  Interference Suppressors
CONTINUED

SIC

(li)   LEAD-THROUGH  SUPPRESSORS.  In  the  case  of  lead-through  types  the  line  to  be
suppressed  is taken  through the centre of the  unit, thus eliminating the inductance of both
the  internal  and  external  leads.  This  results  in  a  vast  improvement  in  the  impedance/fre-

quency  characteristic  and  they  are  suitable  for  use  up  to  100  Mc/s.  (Graph  "c"  of  Fig.  2.)

These are general  purpose suppressors which can be readily fitted to any appliance, within
their  current  and  voltage  rating,  without  having  to  dismantle  the  apparatus  and  do  not
require expert  knowledge to fit.

(iii)   DUCT  OR  BUSHING  TYPE.  These  are  lead-through  type  suppressors  of  a  special
design which results at high frequencies in a characteristic approaching that Of a transmission
line.  Graph  "d"  of  Fig.  2  is  a  typical  transfer  impedance  characteristic  for  a  0.5  pF  duct
suppressor.  Provided  that  they  are  correctly  mounted  to  ensure  radial  current  flow,  the
impedance  becomes  almost  constant  at  0.04  ohms  above  30  Mc/s  up  to  extremely  high
frequencies. This  unit  is  ideal for suppressing all  supplies to the  Radio  Room.

The  performance of duct suppressors  is greatly  dependent on  the way  in  which they are
mounted.  It  is  essential  that  the  unit  be  mounted  through  the  walls  of a  metal  container
enclosing   either  the   noise   source   or  the   appa.ratus  to   be   protected   from   the   noise.
Graph "e" of Fig. 2 shows the effect of mounting a duct suppressor incorrectly. The perform-
ance is  reduced to a level  similar to that of a two-terminal  capacitor.

All three types of suppressor are available from the STC range of interference suppressors.
For further information  please contact the Capacitor Division at Paignton.

For most applications an effective suppressor should have a transfer impedance of less than
one  ohm-particularly  at frequencies  above  1  Mc/s.  The  two-terminal  unit  represented  by
Graph  ``b"  of Fig.  2  has an  effective frequency  range  of 0.3  Mc/s to  3  Mc/s.

The  frequency  of  minimum  impedance  could  be  raised  by  reducing the capacitance,  but
this, of course, would  increase the  impedance at lower frequencies.

September  1963                              © 1963 Standard Telephones and cables Limited                                |.S.|GeTi+
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Radio  Interference  Suppressors
for  Aircraft
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INTRODUCTION

The  STC suppressor  range  335-LWA-120A to 127A  is a series of high temperature  light-
weight  capacitors,  designed  specifically  for  the  suppression  of  radio  interference  aboard
aircraft.

The  capacitor  units  are wound  from  metallised  polyester film. These  units  are  housed  in
tubular tinned-brass  cases  and  sealed  with  thermosetting  resin.  Code  numbers  335-LWA-
120A to  123A  inclusive,  are  based  on  the  conventional  two termina.I  capacitor design-the
case  being one terminal.  Code  numbers  335-LWA-124A to 127A are  ``Iead-through" types
in which  the  line to  be suppressed  is taken through the centre of the  unit.

Electrical  ratings given  in  this  data sheet  have  been  reduced  in  accordance with  Code  of
Practice  CP  1012  App.   D.  to  permit  the  capacitors  to  be  used  for  aircraft  interference
suppression.  No further derating  is  necessary.

CAPACITANCE  VALUES  AND  CODES

STC  CODE  No. CAPACITANCE
(44F)

335-LWA-120A 2.0
3 35-LWA-121 A 1.0
335-LWA-122A 0.37
335-LWA-123A 0.2

335-LWA-124A 2.0
335-LWA-125A 1.0
335-LWA-126A 0.4
335-LWA-127A 0.2

December  1964                                                                                                                                              I.S./1-1
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Radio  Interference  Suppressors
for Aircraft:

CONTINUED

STC

TEMPERATURE  AND  CLIMATIC  GRADE

STC    suppressors    335-LWA-120A   to    127A    meet    the    requirements    of    Humidity
Classification  H5 of DEF-5011  over the  temperature  range  -55°C to +125°C. They can  be
used  up to  +150°C for a  period  not exceeding 3 000 hours at 50 volts d.c.

ELECTRICAL  LIMITS

I:or use as Aircraft Suppressors

Capacitance tolerance
Maximum working voltage at 125°C
Maximum working voltage at 150°C
Maximum  surge  volta,ge at 125°C
Maximum  surge voltage at 150°C
Power factor (900 c/s)
Insulation  resistance at  20C'C after 1  minute  at 85 V  d.c.
Maximum  lead  through  current (335-LWA-124/127)

IMPEDANCE  l=REQUENCY  CHARACTERISTICS

Typical  Figures

335-LWA-120A

335-LWA-122A

335-LWA-127A

DIMENSIONS

Lessthan    1  a
Less than 10 a

Less tha.n    1  n
Less tha.n  10 fl

Lessthan    1  Q

335-LWA-120A
335-LWA-121 A
335-LWA-122A

LL

December  1964

±20%
65  V  d.c.
50 V d.c.

125  V  d.c.

100  V  d.c.
0.008

5 000 QF
10 amperes

100   kc/s   to      10   Mc/s
10   kc/s  to   100   Mc/s

250   kc/sto       4Mc/s
25   kc/s  to   400   Mc/s

1   Mc/s  to     80   Mc/s

I.S./1-2
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CONTINUED

I.S./1

DIIvlENSIONS-continued

TYPE335-LWA-120A
MAXIMUIVI   DIMENSIONS

TERMINALTHREAD
L D A

inmm in    ,     mm inmm

1.93       49,0 0.72       18,3 0.296         7,52 2BA
335-LWA-121 A 1.47       37,3 0.72       18,3 0.408       10,36 2BA
335-LWA-122A 1.25        31,8 0.47       11,9 0.352         8,94 4BA

The resin is finished flush with the end of the case on type 335-LWA-122A.

335-LWA-123A

n

a

TYPE

MAXIMUM DIMENSIONS

L D
inmm inmm

335-LWA-123A 1.00       25,4 0.47       11,9

Terminal  Wires

Length
Diameter

December  1964

1.5  in  (38,1  mm)  minimum
0.036  in  (0,91  mm)  nominal
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Radio  Interference  Suppressors
for Aircraft

CONTINUED

STC

DIMENSIONS-cant/.nued

335-LWA-124A
335-LWA-125A
335-LWA-126A
335-LYVA-127A

TYPE

MAXIIvluM   DIlvlENSIONS

L D
inmm inmm

335-LWA-124A 1.91         48,5 0.72       18,3
335-LWA-125A 1.53        38,9 0.72       18,3
335-LWA-126A 1.33        33,8 0.47        11,9
335-LWA-127A 1.05       26,7 0.47        11,9

Terminal  Wires
Length
Diameter

BRACKETS

1.5  in  (38,1   mm)  minimum

0.036  in  (0,91   mm)  nominal

3 3 5-LWA-120A                 3 3 5-LWA-124A
335-LWA-121 A                  335-LWA-125A

Code  numbers  335-LWA-120A,  121A,  124A  and  125A  can   be
bracket,  as  shown  here.  The  bracket  is  soldered  to  the  case  and
centrally along the  length.  Other  positions  by a.rrangement.

The fixing  holes are available with  either 4  BA or 6 UNF thread.

December  1964

supplied  with  a  saddle
the  standard  position  is

I.S./1+
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0.268 in (6,8 mm)  DIA.

H"ELEi'0,21

L5:i::

a.25 in
6,4 mm

:=
3 3 5-LWA-122A                 3 3 5-LWA-126A
335-LWA-123A                 335-LWA-127A

Code   numbers  335-LWA-122A,123A,   126A  and   127A  are  available  with  any  of  the
following  brackets.  Brackets  are  normally  soldered  centrally  along  the  cases  but  can  be
supplied  in  any  position  by arrangement.

Solder  Clip

0.48  in
12,2 mm

LJ
0.187  in
4.75 mm

I0.187 in4.75 mm

J  Lo.og3 ,n
2.36 mm

The  chassis,  on which  the suppressor  is  to  be  mounted,  is  punched  or drilled  to  receive
the  clip  projections.  The  projections are  passed  through  the  hole,  splayed  and  soldered  to
the underside of the chassis.

December  1964 I.S./1-5
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CONTINUED

SIC

BRACKETS-cont/.nued
Omega  clip

Through Panel Clip

0.52  in
13'2 mm

Jl

Through Panel  Flange

O.9l  in                   O.52  in•Hal _

a.}12 in

__       7.93'-mm

.,

23,I  mm               13

a.[2 in (3.I  mm)  DIA.

I .06  in
26,9 mm

=        __       ;    ___I
0.68  in
17'3  mm

i_-.   i _ -..- i

U

#!:sin       u
2.92 mm
DIA.

®
Holes
a.096 in (2,44 mm) DIA.

The bracket dimensions given are nominal.  For tolerances and for any further information
required  please write,  phone or telex.

December  1964                                  © 1964 Standard Telephones and cables Limited I.S./1-
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PRODUCT TYPE ITT CODE DATA SHEET
FtEFEFiENCE

Introduction

Radio I nterference Suppression
General  Information
Aircraft Suppressors

Ceramic Capacitors

Mica Capacitors
General  Information
Waxed  Dipped
Standard  Ftesin  Moulded

Resin  Dipped
Modular  Resin  Moulded
Wax Impregnated  Resin  Dipped

Motor Capacitors
General  Information
Motor Start
Motor Start/Run

Foil Paper Capacitors
Miniatul.e Tubular
Oil  Impregnated Tubular
High Temperature  Rectangular
Oil  Impregnated  Rectangular

•  British  Post Office Types

Thin Film Capacitors
Miniature  Moulded

Polymer Dielectric Capacitors
Polystyrene and  Foil

Polystyrene and  Foil
Metallised  Polyester
Metal Cased  Metallised  Polycarbonate
Moulded  Metallisod  Plastic  Film

June 1972

336-LWA-1 20 to 1 27

EB, ED, SB and  SD

4807, 4808, 4812, 4836
4880 to 4888
454-LWA-22 to 41  and
454-LWA-273 to 276
454-LWA49 to 54
454-LWA-60 to 78
Series Z

MP35
MP 33, 34 and 36

453-LWA-252 to 254
453-LWA-271  to 282
4400 to 4407
4315 to 4318 and
4325 to 4328
4048 and 4049

STATCAP

455-LWA-103 to 111  and
455-LWA-303 to 311
CA41ro03,    005 and 007
CA43cOO1
43-1 1  to 43-1 6
PMC/PMT

CAP/GEN

I.S./GEN
I.S./1

6470/460E

MICA/GEN
MICA  1

MICA 2
MICA 3
MICA 4
MICA 5

MOTOR/GEN
MOTOR  1
MOTOR 2

PAPER  1
PAPER 2
PAPER  3

PAPER 4
P.0.  1

STATCAP

SYNTHETIC 2
POLY 1
POLY 4
POLY 5
PMC/PMT

Cap/Cla§ - 1



Cap/Clas

PRODUCT TYPE ITT CODE DATA SHEET
REFERENCE    u

Tahta]um Capacitors
85°C Tantalum  Foil

1 25°C Tantalum  Foil

Etched Tantalum  Foil
Miniature  Moulded  Solid Tantalum
Metal Cased Solid Tantalum
Resin  Dipped  Solid Tantalum

Resin  Sealed  Solid Tantalum

Vacuum Cat)aoitors

Cap/Clas - 2

472-LWA-1  to 6 and
472-LWA-101  to 106
472-LWA41  to 46 and
472-LWA-141  to 146
CA51
TAIrTAiK
TAA
TAG
TAM
TAP
TAR

K12 to  K25/2L
K50 and  K100/2L

TANTALUM 1

TANTALUM 3
TANTALUM 5
TANTALUM 8
TAA
TAG
TAM
TAP
TAR

K12/2L
K50/2L

June 1972
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OAPA0ITORS

Silvered   Mica

Mica/Gen

INTRODUCTION
The  STC  range  of silvered  mica capacitors  has  been  designed  to  professional  equipment

standards.  Over the  past few  years,  engineering  and  production  developments,  notably  in

printing  techniques  and  the  use  of  thinner  mica  plates  for  low  voltage  operation,   have
resulted  in  an  increase  in  the overall  range,  including a series  of miniature  mica designs.

The  miniature  range, available  in  various  encapsulations,  is  pa.rticularly suited  to airborne
and military equipments and to data processing systems where space is a major consideration.

The  data  sheets  include  details  of capacitance  range  and  mechanical  construction  of the
three  basic  series  of mica  capacitors.  Electrical  parameters,  performance  data and  life  test
data are covered  on  subsequent  pages of this section.

Details of the  ranges are summarised  below:

STANDARD  RESIN  MOuLDED  CAPACITORS
These capacitors are intended for applications where full humidity protection and working

temperatures  up  to  +100°C  are  required.  The  standard  types  are  available  with  axial  or
radial terminal wires. Working voltages are  125V, 350V and 750V  d.c. and  capacitance  values
range from  4  pF to 100 000 pF according to voltage.

The  rectangular shape gives  particula.r economy  of space  especially  when  used  on  printed
circuit  boards.

These capacitors are described  in  Mica 2.

RESIN  DIPPED  CAPACITORS
Resin coating, applied  by the fluidised  bed  process,  results in mica capacitors with humidity

protection  (H3  DEF 5132) which  is adequate for  use  in temperate conditions,  in  equipments
designed  with  their  own   protection  against  ambient  humidity  or  in  totally  encapsulated
circuits.

Working  voltage  is  350V  d.c.,  capacitance  range  4  pF  to  100 000  pF  and  terminal  wires
are  radial.125V and  750V d.c.  capacitors are  a.vailable to special  order.

These capacitors are described  in  Mica  3.

/lily 1 967                                                                                                                                         M ICA/G EN-1

Standard Telephones and Cables Limited
Capacitor  Division,  Brixham  Road,  Paignton,  Devon
Telephone:   Paignton   50762         Telex:  4251
COMPONENTS GROUP



Mica/Gen

Silvered  Mica
CONTINUED

STC

MODULAR  RESIN  MOuLDED  CAPACITORS
This  range  is  designed  for  use  in  12,7  mm  (0.5  in)  modular  circuitry.  Standard  voltage

ratings  are  125V  and  350V  d.c.  750V  d.c.  units  are  available  to  special  order.  Capa.citance
values  range from 4 pF to 40 000  pF depending on  voltage.

Two  major  dimensions are  constant  over the  range 454-LWA-73  to 77-width  12,7  mm

(0.50  in)  and  height  12,2  mm  (0.48  in).  Codes  454-LWA-71  and  72  are  the  sa.me  width  but
only  half  the   height.  The  capacitors   have  radial  termina.I  wires  with  standard  spacing  of
10,2  mm  (0.40  in).

Code numbers 454-LWA-73 to 77 are Departmentally Approved by S.R.D.E. The approval
is  based  on a successful  test  programme carried  out in  accordance with  DEF 5132 and  covers
the  range  of values  1500  pF to  33 000  pF  at 125V  d.c.

Modular  Mica capacitors are  described  in  Mica 4.

IEC  PREFERRED  VALUES

ln  addition  to the  list Of STC  preferred  values  (Table  1),  these  ca.pacitors  are  availa.ble  to
the ±°/o,1°/o and  5%  ranges of prefererd  values  in accordance with  lEC 63.

These ranges are as follows:

Narrow tolerance range:  Xg.tyoe   188 3[

Broad tolerance  range'      Xg.tvoe     28  B[

±|o;oF    {f±:92e or   ±{°;oF  {f::9:6ge

±!o;oFforE24range

The "E"  numeral  indicates the number of steps per decade. the "lower" series is obtained
by  using  every second  value  Of the  next  "higher"  series.

For  practica.I  reasons  it  has   been   necessary  to  modify  the  narrow  tolerance  range  for
ca.pacitance  values  below  100  pF.  This  is  achieved  by  reducing  the  E96  series  progressively

giving the following ca.pacitance  values  in  pF. There  is,  of course,  rounding  off:
10.0,     11.0,     12.0,     13.0,     15.0,     16.0,     18.0,     20.0,     20.5,     21.5,     22.6,
24.9,     25.5,     26.1,     27.4,     28.7.     30.1,     31.6,     33.2,     34.8,     36.5,     38.3,
41.2,     42.2,     43.2,     44.2,     45.3,     46.4,     47.5,     48.7,     49.9,     51.1,     52.3,
54.9,     56.2,     57.6,     59.0,     60.4,     61.9,     63.4,     64.9,     66.5,     68.1,     69.8,
73.2,     75.0,     76.8,     78.7,     80.6,     82.5,     84.5,     86.6,     88.7,     90.9,     93.1,
97.6.

ORDERING
Data sheets  Mica 2,  3  and 4 show the upper and  lower limits of capacitance va.Iues for each

physical size. Any value within these limits is available but, in the interest of cost and delivery
time, it is recommended tha.t preferred values (as above or as shown  in Table 1) are specified.

To  obviate  delays  in  answering  inquiries  and  in  delivery  of  order  the  following  details
should  always   be  specified:  case  code,  capacitance  value  and  tolera.nce,  working  voltage.

quantity  required,  delivery  required  and,  where  partial  deliveries are involved, the quantity
per delivery and  interval.

July 1961 Mica/Gen-2
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STC
Silvered  Mica

CONTINUED

Mica/Gen

PERFORMANCE
Resin   moulded   and   resin   dipped   capacitors   meet   the   requirements   of  specifica,tion

DEF  5132,  BS  2132  grade  1  and  lEC  116.

LIMITS

(Reference temperature 20°C. Test conditions comply with those set down  in the appro-
priate specification).

Capacitance tolerance  (measured at 100  kHz
up to  1  000  pF and  at  1  kHz over 1000  pF)

Minimum  tolerance available  (to  special  order)

1  to    52  pF
53  to 157  pF

158 to 299  pF
300  pF and  over

±1pF
±2pF
±3pF
±10/o
±±O/oor
±1   pF  whichever
is the greater.

N.B.-The  above  tolerances  are  applicable  to  STC  preferred  values  only.  Tolerances for
the   lEC   range   of   preferred   values   are   given   under   heading   IEC   PREFERRED
VALUES.

Rated  working  voltage  d.c.

Proof test voltage d.c.

Insulation  resistance
125V types
350V and  750V types

125V,  350V and  750V

3  times  d.c.  rated  voltage

25 000 MQ
up to o.04 pF                   25000  MQ
over    O.04prF                       1  O00 QF

Tan 8 (Power factor)
Over         4 pF upto     loo  pF  measured  atloo  kHz
Over     100pFuptol000pF          „           „100kHz
OverlooopF                                         „           „      1kHz

Temperature coefficient of capacitance

(up  to  1000  pF  measured  at 100  kHz
over 1  000  pF  mea.sured  at 1  kHz)

Scintillation

October  1966

-10 to  +50 p.p.in/deg C

at 20V  r.in.s.                <0.01%

Mica/Gen-3
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Silvered  Mica
CONTINUED

STC

ENVIRONMENTAL  TESTS  TO  DEF  5011

CONDITION                            STANDARD                      MODULAR                           DIPPED

Humidity

Temperature
Low air density

Shock

Acceleration
Vibration

H3
-4o°C to +|oo°C

D3

S3

A3

V3

Bumping.-These capacitors will  meet the  requirements Of the  bumping test specified  in
DEF  5011.

Robustness  of  termina.tions.-The  terminal  wires  of these  capacitors  will  withstand  the
tensile,  bending and  torsion tests  specified  in  DEF 5011.

Solderability.-The  solder  coated   nickel  terminal  wires  of  these  capacitors  meet  the
requirements  of BS  2011  pt 2T (1966).

TYPICAL  PERFORMANCE

Tan 8 (Power factor)
at  -30°C and  1  kHz
at  +20°C and  1  kHz
at  +70°C and  1  kHz

Tern peratu re coefficient of capacitance

Ca.pacitance  sta.bil ity

Capacitance  change=with  frequency

lnsula.tion  resistance of 500  pF

ca.pacitor after 1  min  at  20°C

October  1966

0.0002
0.0003

0.0005

+30 p.p.in/deg C

0.03% drift over 3  years

O.1°/o  between  1  kHz and  400  kHz

100  MQ

Mica/Genl

®

®

®



STC

®

Silvered  MicaL
CONTINUED

Mica/Gen

:nRc:EOTJ5e::p:rt:|CffoLmpEortFh°r:s¥nAE:oCuFdT:Ihaensder8ers:£hdsj;I:::t:::eactj::rep.erf°rm-
Fi8.1.-Variati°(nm:::raepda::i?onocce)WithFrequency

1C).50.1

|03                            |o4                              |05                            loo

FREQUENCY   (Hz)

Fig. 2.-VaLriation of Tan 8 with l=requency
(measured  at 20°C)

4321

11111[1

1111111

11111]1

1111111

1111111

1111111

1111[[]

111111

1111]]I
111111

111111

111111
103 104 '05 106

FREQUENCY (Hz)

October  1966 Mica/Gen-5
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Silvered  Mica
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STC

GRAPHS  OF  TYPICAL  PERFORMANCE-coot;r)Wed
Fig.3.-Yarja{L°enas°ufr:da:t8.Wki#)Temperature

-55 -40 - 20 0• 20 4 0 60 80 1 00
TEMPERATURE   (°C)

Fig. 4.-Variation of lnsulaLtioh  Resistance with TemperaLture
(measured  on  100  pF capacitor)

4
.

I-I- -
3

-I- \I

2

I

11-55       -40          -20            0              20           40            60           80           loo

October  1966
TEMPERATURE   (°C)
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Silvered  MicaL
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Mica/Gen

Table  1

LIST   01=   PREF:ERRED   VALUES   FOR   STC   MICA  CAPACITORS
Capacitance values (PF) are Ova.IIable  |n  accordanfe with this  list within the  range

quoted for each code.

N.B.-'rnanagdeds!t:::rte°fetrhreedp:eat,eurerse:nvaa::::daabn::ewtjt:SiECcap6a8Cj(ts::Sfi[:ai:S:na±a2;?b'et°the

October  1966 Mica/Gen-7
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Silvered  Mica

CONTINUED

STC

350V   TYPES                               LIl=E   TEST   DATA   ON   STC   RESIN   MOuLDED

Tesc Working
Test No.

Hours

Capacitance
Average Average Total No.

Cond itions in Initial Change Greater
Ref.No.

YvO`:?g.;
Test Va.Iue(pF) (a/.) Than5%(a)1%

V OC

E47 350 450 125 20
100

26.6
+0.1 05

250 +0.4 05
500 0 05

1000 +0.4 06
2000 +0.1 06
3000 +0.5 06

E12 350 300 125 20
1000

9990
+0.10 01

2000 +0.12 01
3000 +0.11 01
40cO +0.09 01
5000 +0.08 01
6000 +0.15 01
9000 +0.09 01

1 1 ,000 +0.04 01

E14 350 0 125 20
1000

10.000
+0.01 00

2000 +0.02 00
3000 +0.02 00
4000 +0.03 00
5000 +0.07 00
6000 +0.01 00
7000 +0.02 00
8000 0 00

E16 350 450 100 20
1000

9990
+0.02 00

2000 0 00
3000 +0.1 00
4000 +0.02 00
5000 +0.05 00
6000 +0.06 00
7000 +0.08 00
9000 +0.04 00

1 1 ,000 0 00

E15 350 300 100 201917
1000

9990
-0.01 00

2000 0 00
3000 0 00
4000 0 00
5000 +0.03 00
6000 +0.02 00
7000 +0.03 00
8000 0 00

1 0,000 -0.01 00

October  1966
(a) These capacitors excluded  from  averages.

Mica/Gen-
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Silvered  Mica

CONTINUED

Mica/Gen

SILYERED   MICA   CAPACITORS                                                                                   Table2

Power Factor Insulation  Resistanct-
No. ShortAverage

Average Total  Noo
Average Average

Total  No.Initial Initial After Circuited
Value Change Greater Than Value Test Less Than (a)
(a/.) (O/a) 0.5%(a,)   0.3% MQ x 1 03 M a x 1 03 1000 Mf2   100 MQ (a)

0.03
0 0 0

20,000
19.200 0 0 0

0 0 0 19,500 0 0 0
0 0 0 18,100 0 0 0
0 0 0 1 1 ,41 0 0 0 0
0 0 0 5,800 0 0 0
0 0 0 7,510 0 0 0

0.03
0 0 0

513
281 0 0 0

0 0 0 820 0 0 0
0 0 0 630 0 0 0
0 0 0 670 0 0 0
0 0 0 700 0 0 0
0 0 0 640 0 0 0
0 0 0 430 0 0 0
0 0 0 750 0 0 0

0.03
0 0 0

2000
1900 0 0 0

0 0 0 2000 0 0 0
0 0 0 2000 0 0 0
0 0 0 2000 0 0 0
0 0 0 2000 0 0 0
0 0 0 2000 0 0 0
0 0 0 2000 0 0 0
0 0 0 20cO 0 0 0

0.03
0 0 0

750
351 0 0 0

0 0 0 1240 0 0 0
0 0 0 630 0 0 0
0 0 0 610 0 0 0
0 0 0 751 0 0 0
0 0 0 770 0 0 0
0 0 0 650 0 0 0
0 0 0 490 0 0 0

+0.01 0 0 580 0 0 2

0.03
0 0 0

545
340 0 0 0

0 0 0 810 0 0 0
0 0 0 620 0 0 0
0 0 0 630 0 0 0
0 0 0 631 0 0 0
0 0 0 631 1 1 0
0 0 0 610 0 0 0
0 0 0 380 0 0 0
0 0 0 700 0 0 0

October  1 966                                                                                                                                 Mica/Gen-9
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Silvered  Mica
CONTINUED

STC

350V  TYPES                              LIFE   TEST   DATA   ON   STC   RESIN   MOuLDED

Working
Test

Conditions
Voltage(Vd.c.)

V OC

350 0 100

350 450 70

350 300 70

350 0 70

No.
Hoursin

Test

20
1000
2000
3000
4000
5000
6000
7000
9000

1 1 .000

2019
1000
2000
3000
4000
5000
6000
7000
9000

19
1000
2000
3000
4000
5000
6000
7000
9000

1 1 ,000

20
1000
2000
3000
4000
5000
6000
7000
9000

Capacitance

!v,?;g8ee
Total  No.
Greater

Than
5%(a)  1%

(a) These capacitors  excluded from  averages.

October  1966 Mica/Gen-to

u



STC
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Mica/Gen

SILVERED   MICA   CAPACITORS                                                              Table 2 (continued)

Power Factor Insulation  Resistance
No. ShortAverage

Average Total  No.
Average Average

Total  No.Initial Initial After Circuited
Value Change Greater Than Value Test Less Than (a)
(%) (O/a) O.5%(a)   0.3% Mnxl08 MQ x 108 1000  MQ     IOOMf2(a)

0.03
0 0 0

2000
2000 0 0 0

0 0 0 2000 0 0 0
0 0 0 2000 0 0 0
0 0 0 2000 0 0 0
0 0 0 1910 0 0 0
0 0 0 2000 0 0 0
0 0 0 2000 0 0 0
0 0 0 2000 0 0 0

+0.01 0 0 2000 0 0 0

0.03
0 0 0

930
1110 0 0 0

0 0 0 600 0 0 0
0 0 0 760 0 0 0
0 0 0 1020 0 0 0
0 0 0 730 0 0 1

0 0 0 700 0 0 0
0 0 0 460 0 0 0
0 0 0 480 0 0 0

0.03
0 0 0

750
589 0 0 0

0 0 0 800 0 0 0
0 0 0 1080 0 0 0
0 0 0 810 0 0 0
0 0 0 750 0 0 0
0 0 0 650 0 0 0
0 0 0 740 3 3 0
0 0 0 751 0 0 0
0 0 0 1090 0 0 0

0.03
0 0 0

2000
2000 0 0 0

0 0 0 2000 0 0 0
0 0 0 2000 0 0 0
0 0 0 2000 0 0 0
0 0 0 2000 0 0 0
0 0 0 2000 0 0 0
0 0 0 2000 0 0 0
0 0 0 1910 0 0 0

October  1966 Mica/Gen-11
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STC

125V   TYPES                               LIFE   TEST   DATA   ON   STC   RESIN   MOuLDED

Test Working
Test No.

Hours

Capacitance
Average

Average
Total  No.

Cond itions in Initial Greater
Ref. Voltage Test Value Change Than

V OCNo. (V d.c.) (pF) (%) 5%(a)  1%

E56 125 ZOO 125 20
100

25298(b)
-0.2 00

250 +0.1 01
500 +0.6 03

1000 +0.5 02

E21 125 150 125 2019
1000

1005
0 00

2000 -0.1 00
3000 -0.1 01
4000 -0.2 01
5000 -0.1 01
6000 -0.2 01
7000 -0.2 01
9000 -0.2 01

1 1 ,000 -0,1 01

E23 125 0 125 20
1000

1004
-0.2 00

2000 -0.1 00
3000 -0.1 00
4000 -0.3 00
5000 -0.1 00
6000 -0.1 00
9000 -0.2 00

11,000 0 00

E24I 125 200 100 19
1000

1004
0 01

2000 +0.1 00
3000 -0.2 00
4000 -0.1 00
5000 -0.1 00
6000 -0.2 01
7000 -0.1 00
8000 -0.2 02

1 0,000 -0.1 00

E25 125 150 100 20
1000

1004
0 01

2000 0 01
3000 0 01
4000 -0.2 01
5000 -0.1 01
6000 0 01
7000 -0.2 01
9000 -0.2 01

1 1 ,000 0 01

(a) These capa.citors excluded from  averages.
October  1966 Mica/Gen-12
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SILVERED   M.CA  CAPACITORS                                                                                 Table 3

(b)  Mixed  capacitance values  (range 100  pF to  1000  pF).
October  1966 Mica/Gen-13



Mica/Gen

Silvered  Mica
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STC

125V  TYPES                                  LIFE  TEST   DATA   ON   STC   RESIN   MOuLDED

Test Working
Test No.

Hours

Capacitance
Average

Average
Total No.

Cond itions in Initial Greater
Ref. Voltage Test Value Change Tha.n

V OCNo. (V  d.c.) (pF) (O/o) 50/o(a)1%

E26 125 0 100 20
1000

1003
-0.1 00

2000 -0.1 00
3000 -0.1 00
4000 0 00
5000 0 00
6000 0 00
7000 -0.1 00
9000 0 00

1 1 .000 0 00

E27 125 ZOO 70 2018
1000

1004
-0.1 00

2000 0 00

17
3000 +0.1 00
4000 0 00
5000 0 00
6000 0 00
7000 0 00
9000 0 00

1 1 ,000 0 00

E28 125 150 70 20
1000

1003
0 11

1918
2000 0 11

3000 0 00
4000 0 00
5000 +0.01 00
6000 0 00
9000 0 00

1 1 ,000 +0.1 00

E29 125 0 70 20
1000

1003
-0.1 00

2000 -0.1 00
3000 0 00
4000 -0.1 00
5000 a 00
6000 -0.1 00
7000 -0.2 00
9000 -0.1 00

1 1 .000 -0.1 00

(a) These capacitors excluded from  averages.

October  1966 Mica/Gen-14
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SILVERED   MICA   CAPACITORS                                                              Table  3  (continued)

Power  FaCtor Insulation Resistance
No. ShortAverage

Average Total  No.
Average Average

Total  No.Initial Initial After Circuited
Value Change Greater Than Value Test Less Than (a)
(%) (%) 0.5%(a)   0.3% Mf2 x 1 03 MQx103 1000  Mf2   100 MQ(a)

0.06
-0.01 0 0

2000
2000 0 0 0

-0.01 0 0 2000 0 0 0
-0.01 0 0 2000 0 0 0
-0.02 0 0 2000 0 0 0
-0.01 0 0 2000 0 0 0
-0.01 0 0 2000 0 0 0
-0.01 0 0 2000 0 0 0
-0.01 0 0 2000 0 0 0

0 0 0 2000 0 0 0

0.05 1810
1800 00 0 0 0 0

+0.02 0 0 2000 1 0 0
+0.01 0 0 2000 1 1 0

0 0 0 2000 0 0 0
0 0 0 1900 0 0 0

+0.04 0 0 1930 0 0 0
0 0 0 1900 0 0 0
0 0 0 2000 0 0 0
0 0 0 1900 0 0 0

0.05
0 0 2

2000
2000 2 2 0

0 0 1 2000 1 1 0
0 0 0 2000 0 0 0

-0.01 0 0 2000 0 0 0
0 0 0 2000 0 0 0

-0.01 0 0 1910 0 0 0
+0.01 0 0 2000 0 0 0

0 0 0 2000 0 0 0

0.04
0 0 0

2000
2000 0 0 0

+0.01 0 0 2000 0 0 0
0 0 0 2000 0 0 0

-0.01 0 0 2000 0 0 0
-0.01 0 0 2000 0 0 0
+0.03 0 0 2000 0 0 0
-0.01 0 0 1910 0 0 0

0 0 0 2000 0 0 0
+0.01 0 0 2000 0 0 0

October  1966                                       © 1966 Standard Telephones and cables Limited                             M.ica||Gen-15
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OAPA0lTORS

Silvered  Mica

(Wax Dipped Series)

Code  Nos. 4812, 4836, 4807 & 4808

Mica 1

MAINTENANCE  TYPE
INTRODUCTION

Wax  dipped  mica  ca.pacitors  are  primarily  intended  for  use  in  sealed  filter  networks  in

:eJ:f|°pmhTsi::fast:°enjss}::euTrsed:nd   S]m']ar   equipment,   where   a   high   stabllity   capacitor   of

arewa:Taiin8  Y°'ta8e  !S  35°V  d.C..  Capacitance  range  6  pF  to  100000  pF   and  terminal  wires

CONSTRUCTION

pr:I:teq::;i::itr.u.3y.T:cxa,::ai:iya:e.::v:ar::c.:::teastigb|,,t.eymwpFtrhat.uhraen::in.i;i'evqeure:a.sytea;:
temperature.

The  mica  laminations  are supported  between  mica  cover  plates  which  are  silvered  at  the
edges  and  the  assembly  is  bonded  together  by  a  metallic  silver  paste  reinforced  with  high
temperaLture solder.

eacAhddej:i°noaf'trhe:n{:;Ca:H::stisndpra:¥:d::,db!r:!ewaj:`ha'ateh|Fttn:tmw;::itYrhejcshoiadreer.Sef#a::
vacuum  impregnated  with  a  high  melting  point  wax  and  an  additional   protection  of  high

smy::tej#s #:uct°fTrpt°hue?dpi:tEjcvt?:n:a  make  the  Capacitor  suitable  for  use  in  non.trop,cai

TEMPERATURE   AND   CLIMATIC   GRADE

+%oa€.:::t:ftthe:u:apff:teonTe:r:ofa::::tnos::,:rdateeq:jvpe:etnhtestwejttpa:::t:;eerraat:gseat=f2a:::r,:;
in  temperate  conditions.

October 1966                                                                                                                                                   Mica 1-1

Standard Telephones and Cables Limited
Capacitor  Division,  Brixham  Road,  Paignton,  Devon
Telephone:  Paignton  50762          Telex: 4251
London  sales  office,  Telephone:  Footscray 3333      Telex: 21836
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Mica 1

Code  Nos. 4812, 4836, 4807 & 4808
CONTINUED

STC

I_-_1

---=¥=T
_I

--,.I
I;-

STC  Code(Axia.ITerminalWiresonly) CapacitanceRa.nge(pF)350V Maximum  Dimensions

L1 L2 W T
mmin mmin mmin mmin

4812 6-    2,000 16,0        0.63 22,4       0.88 11,2       0.44 4,8       0.19

4836 2,000-  10,000 23,9       0.94 30,2        1.19 17,5        0.69 6,4       0.25

4807 10,000-30,000 30,2        1.19 36,6        1.44 23,9       0.94 7.1        0.28

4808 30,000-100.000 42,9        1.69 49,3        1.94 30,2        1.19 7,1        0.28

TERMINAL   WIRES

Diameter
Length

October  1966

0,6      mm  (0.024  in)  nominal
32        mm(1.25     in)minimum

N.B.-Original  capacitor  dimensions  are  in  inches

M
Mica 1-2
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STC
Code  Nos. 4812, 4836, 4807 & 4808

CONTINUED

Mica 1

ELECTRICAL   CHARACTERISTICS

LIMITS

(Reference temperatu re 20°C)
Capacitance tolerance                          4 to    52

53  to 157
1 58 to 299

•.....      ±1pF
......      ±2

...±
300pFand  over              ...     ±

Working voltage d.c.
Proof test voltage d.c.
nsu,anceafter4  in;n at 3ooV       Uopv::8:8;4 :E    :::

Power Factor

Over 1000
.         100
..4 :,pi:1?88BE

...       35

...      1000V

...   25000  M  f2

...      1000QF

Mea:fred  ::  ,oto k:,/S   :::    8:88]

.,           „      „      „      ...     0.002
T:'mperatLre c6'effi'ciei:Vor-capacita'Ace..:'     "... "      :::-io';;  +3o  parts/million/°C

TYPICAL   PERFORMANCE

Capacitance change with frequency

Pnrseui5::ewanft:?I:a8mein.a.i 3ooV.._3oo.a.         :::         :::
+20OC......
+70OC......

power factor                          I;i:: :: ;i:k:j§  :::

I:Fapc:traa:::estcaob:ff:cyientofcapacitance......

:: :    F8:t#:n:c:.e:ct,:a:n3.14oA kc,s
...     900000MQ
...     470000MQ
...       90000  M a
.... 00029
.... 00058
.... 00058

: : :    *rq;t48o:e:a::3!:t:#:a:§no/.°o€o/o

October 1966 Mica 1-3



Mica 1

Code  Nos. 4812, 4836, 4807 & 4808

CONTINUED

STC

LIST   OF   PREFERRED   VALUES   I=OR   STC   MICA   CAPACITORS

Capacitance values (PF) are available  in  accordance with  this  list within the  range
quoted  for each  code.

October 1966 ©  1966 Standard Telephones & Cables Ltd. Mica 1+
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SIC
CAPACITORS

Silvered  Mica

(Resin Moulded-Standard Series)

Mica 2

::::!u:rct:h:ea:it:y:i;u{:#d::g#it:,;S::b::i;€fs:a:,:-e?r:r;in:`i:ne:in!?s:::r:°t:hre:Sn:i:ou:r::!e}d;;l|:e:r:£ts8:ett::h::
resin.

rsj:r#::it!u:Srn:nt::ifah:;;:#?:'erjo:::csTit:s:tpnhn;o:t::Stda:ca::u!:jrt!sS:hT?:u:ivc::reecdonwo':hyroafd!sa:a::r:Lneai

RADIAL TYPE

•   FTTI
F-L-
llE=

AXIAL  TYPE

LF,'+ *MOUNTING    HOLES

Type F1 F8
mmin mmin

4887 31,8     1.25 16,0     0.63
4888 46,0     1.81 25,4     1.00

The two 6BA clearance  holes are  provided  on types 4887 and  4888 only.
N.B.-Original  dimensions  are  in  inches.

October  1966 Mica. 2-1

Standard Telephones and Cables Limited
Capacitor  Division,  Brixham  Road,  Paignton,  Devon
Telephone:  Paignton  50762         Telex: 4251
London  sales  office,  Telephone:  Footscray 3333      Telex: 21836
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Mica 2

Silvered  Mica
CONTINUED

SIC

RATINGS   AND   DIMENSIONS

CAPACITANCE   RANGE   (pF)

125V  d.c. 350V d.c. 750V d.c.

U

454-LWA46

„"47

454-LWAio

"       61

"„62

„"63

454-LWA-22

„„23

„„24

""25

454-LWA-26

""31

""36

454-LWAll

100-   250

255-1,000

250_   500

500-1,500

250_   500

500-1,500

500-1,500

1,000-3,000

500-1,500

1,000-3,000

2,000J,000

4-      100

102-       300

4_      250

250_       500

4-      250

250-      500

6-      500

500-    1,000

6-      500

500-    1.000

6-   2,000

300-  10,000

300-  30,000

3 0,000-100,000

6_    500

300-  2.500

300-  7,000

7,000-25,000

*DEF 5132  Patterns

(4885 CMM1-G4887 CMM3-Y

The  list  of capacitance  values  available within  these  ranges  is given  in  Mica/Gen.

October 1966 Mica 2-2
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STC
Silvered  Mica

CONTINUED

Mica 2

HUMIDITYGRADEDEF5132* MAXIMUM   DIMENSIONS TYPE

L W T
Axial Radialmmin mmin mmin

H5,,,,,,,,,,,,,,H6,,,,,,,,,,', 8,89       0.350,,,,11,930.470,,,,,,,,,,13,200.520,,12,940.510 7,88       0.310,,,,9,150.360,,',,,10,280.405,,,,,,,,,,,,11,880.4683,56         0.140 46 60

5,16          0.203 47 61

3,56         0.140 - 62

5,16         0.203 - 63

3,43          0.135 4880 -
5,03          0.198 4881 -
3,56         0.140 4884 22

5,16         0.203 4882 23

3,56         0.140 - 24

5,03         0.198 - 25

18,15       0.715 5,94         0.234 4885 -
18,28       0.720 12,19       0.480 5,97         0.235 - 26

29,45       1.160 18,80      0.740 6,73         0.265 4886 31

32,80       1.290 26,40      1.040 8,51           0.335 - 36

38,45        1.515 23,35       0.920 8,26         0.325 4887 -
44,20       1.740 32,80       1.290,,,,8,51          0.335,, - 41

52,80      2.080 4888 -
N.B.-Original  dimensions are  in  inches.

* -55°C to +|00°C

October  1966 Mica  2-3



Mica 2

Silvered  Mica
CONTINUED

STC

TEFLMINAL   WIRE   DIMENSIONS

TYPE DIAMETER LENGTH
SPACING(s)

Axial  Wires Radial  Wires
Both Types Axial Radial Radial  only

nominal minimum minimum ±.020in
mmin mmin mmin mmin

454-LWAT46 & 47 454_LWAr6o & 61 0,5       0.020,,,,,,,,,,,,0,60.02432      1.25,,,,,,,,32      1.25,,,,,,,,,,,,,,,,,,,,,,,,,,,,5,1     0.20

4880 &  4881 "        "       62&63 7,6    0.30

4884 & 4882 "        "       22&23 10,2    0.40- "        „       24&25 7,6    0.30

4885 ""26 32      1.25,,,, 10,2    0.40

4886 & 4887 "         ,,        31 0,9       0.036,,,,,,,,,,,, 15,2    0.60- .,         "       36 20,3    0.80- ..           .,         41 - 30,5    1.20

4888 - 32      1.25 -
N.B.coriginal  dimensions are in  inches.

For specification  and  performance  characteristics of these capacitors  refer to  Mica/Gen.

October 1966 ©  1966 Standard  Telef>hones & Cables Ltd. Mlca 2+
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CAPACITORS

Silvered  Mica
(Resin Dipped Series)

Code Nos. 454-LWAJ9 to 54

Mica 3

CONSTRUCTION

::::fr£:Si[ip¥¥n:t:a:::r%jeke¥::g:°f:£j=¥ioTr:ei;:¥i:tj::ii}ghE:£i#:n:g:So¥:nrtTe!';I::#h;:Tt;:ga::

lIATINGS  AND  DIMENSIONS

STC Code Capacitance
Maximum  Dlmenslons

Humidity Grade
(Radial Terminal Range (pF) L W T DEF  5132

wires only) 350V d.c. mmln mmin mmin -4o°C to +|00°C

454-LWAJ9 4-       300 7.6  0.30 6,4  0.25 3.8     0.15 H3,,

""50 4-       500 10.4  0.41 10,8  0.43 4.8    0.19,,,,5,10.20

„"51 6-    1,000 13,0  0.51 12.2  0.48,,,,21,10.83

..       52 6-    2,000 13.3   0.53

"„53 2,000-  10,000 27,91.10 5,8    0.23

.         ,.        54 10.000-  30,000 30.51.20 28,71.13 9,1     0.36

TheHstofcapacie!;:.eT€:j£!naav!afi!aTFensj?tnhsi:rteh:ejn:hnE=isgiveninMica/Gen.
Ma/cA  1968                                                                                                                                          Mica 3-1

Standard Telephones and Cables Limited
Capacitor  Division,  Brixham  Road,  Paignton,  Devon
Telephone:  Paignton  50762         Telex: 42951
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Mica 3

Code Nos. 454-LWAT49 to 54
CON"NUED

STC

TYPE
TE RMINAL   Wl RES

Length Dlameter Spacing  (s)
Minimum Nominal ±*in
mmln mmln mmin

454-LWAT49 32         1.25,,,,,,,,,,,,,,,,,,,,0.6     0.024,,,,,,,,,,,,,,,,,,,,5,1        0.20

„„50„.,51.,"52 7,6      a.30,,,,10,20.40

.         "       53 15,2       0.60

.        .,       54 20.3      a.80

N.B.corlglna] dimenslons are ln  Inches.

For speclflcatlon and  performance chal.acteristics Of these capacitors refer to Mica/Gen.

March  1968 © 1968 Scandord Ttlephones and Cables Llmi.ed Mica 3_2
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Silvered  Mica  Capacitors
(Resin Moulded-Modular Series)
Code  Nos. 454-LWA-71  to  78

MICA  4

Modular  capacitors   are   made   of   high-quality   mica   plates   with   fired-on   silver
electrodes.  The  plates  are fully  bonded  together,  being  further  reinforced  by  edge
bonding. The radial terminal wires are securely soldered to the reinforced area with
a high melting-point solder. The capacitors arethen moulded in chemically resistant,
water impervious, thermosetting  resin  to  give excellent  humidity  protection.

These  data  include  the  optional   high  capacitance  range  which  is  available  at
extra cost. This range is  made possible by the use of extra thin  mica material which
is  considerably  more expensive than  the thicker grades.

Both  the  standard  range and  high  capacitance  range  bear the  same basic  code.
This  code  refers  to  mechanical  outline  only  and  the  suffix  letters,  not  shown  in
these  data,   indicate  capacitance  value,  etc„   it  is  therefore  important  to  adhere
strictly to  the  instructions  on  ordering  given  in  MICA/GEN.

RATINGS

Code
Capacitance  range (pF) HumidityGrade

(Radial 125  V  d.c. 125  V  d.c.
350  V  d.c.

DEF 5132
Terminal Standard High  Capacitance -55OC to

Wires only) Range Range +100OC

454-LWA-71 4i!00

17000-20000

4ioo

H5,,1,,,,,

""72 304-1000
""73 4-2000
„"74 2000-10000 600dooo
.,         "      75 10000-17000 3000rfooo
„"76 1 7000-26000 26000€0000 6000-10000
""77 26000€5000 3500040000 10000-13000
'"78 35000JO000

The list of capacitance values within these ranges  is  given  in  MICA/GEN.

January  1969                                                                                                                        MICA 4-1

Standard Telephones and Cables Limited
Capacitor  Division,  Brixham  Road,  Paignton,  Devon
Telephone:  Paignton  50762  (STD  Code 0803)          Telex:  42951



MICA  4

DIMENSIONS

E]
''

+s+

Code

L W T S(:qb52om:)

(max) (max) (max)
mmin mmin mmin mmin

454-LWA-71 12,7        0.500,,,,,,,,I,,,,,',,,,,,',,,,,,6.35       0.250 3,43       0.135 10,2      0.40,,,,,,I,,,,,',',,,,,,,,,

""72
12,19       0.480,,,,,,,,,,,,,,,,,,,,

5,33       0.210

""73 3,43       0.135

"74 5,33       0.210

„„75 7.87       0.310

"„76 10.41         0.410

"„77 12,95       0.510

""78 15,49       0.610

Terminal  Wires

Length            32  mm    (1.25in)  minimum
Diameter    0,5  mm    (O.020in)  nominal

N.B.-Original  dimensions  are  in  inches.

For  specification  and  performance  characteristics  of  these  capacitors  refer  to
MICA/GEN.

January  1969 MICA 4-2
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Silvered Mica Capacitors
Wax impregnated, Resin Dipped, Series Z

n
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Mica 5

These   capacitors   are   of   best  quality   ruby
mica   silvered,   dip-coated   with   resin,   and
finished    by   wax   impregnation   for   better
moisture   protection.  The   radial   brass  wire
leads   make   direct  contact  with   the   elec-
trodes. The high Q value, and good a versus
frequency characteristics of these capacitors
make  them   particularly  useful   in   lF  tuners
and  high-frequency circuits. Another attrac-
tive  feature  is  their  small  size.  In  each  case
size  there   are  capacitors  of  50  V  d.c.  and
500 V d.c. rating.

Ftatings and Dimensions

Case
Size

Zll
Z12
Z17
Z18
Z21
Z30

Dimensional tolerances:
L. W and S
T&R
q,d
I

±1,0
Max dimensions
±0,1
Min dimension

Electrical Characteristics

Operating temperature:
-25 to +85°c

Environmental Classification:
TO BS 2011    Category25/83/A4
TolEC68       Severity657

May  1972

tResin encroachment

I nsulation resistance:
at20°C > 5  x  104MQ
at85°C > 3  x  103MQ

Mica  5-1

© 19721 ntemational Telephone and Telegraph  Corporation

6420/Mica  5  E components Ill



Silvered Mica Capacitors
Wax impregnated, Resin Dipped, Series Z

Mica 5

Capacitance Flange and Tolerances

Capacitance                   Capac itance
Tolerance*

±0,5 pF
(Tolerance
code D)

±5% (Code J)

Or

±10% (Code K)

Or

±20% (Code M)

to choice

±2% (Code G)

Or

±5% (Code J)

Or

±10% (Code K)

Or

±20% (Code M)

to choice

(pF)
1

1,5
2,2
3,3
4,7
6,8

Temperature
Coef. (ppm/deg C)

Capacitance
Drift

Standard:

To order:
-200 to +200 ± (0,5% + 0,5 pF)

Standard:
-200 to + 200

To order:
-1 00 to + 1 00
0r
-20 to + 1 00

±(0,50/.+0,5pF)

± (0,3% + 0,1  pF)

± ( 0 , 1 0/o + 0 , 1  p F )

Standard:
-200 to + 200

To order:
-100 to + 1 00
0r
-20 to + 1 00

0r
0 to +70

± (0,5% + 0,5 pF)

±(0.30/.+0,1pF)

± (0,1 % + 0,1  pF)

± (0,05% + 0,1 pF)

*At 1 MHzforcapacitors<1000 pF

at  1 kHz for capacitors> 1000 pF

May  1972 Mica  5-2
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Silvered Mica Capacitors
Wax impregnated, Resin Dipped, Series Z

1

A

®

Mica 5

Marking

Capacitors of  less than  10 pF:  Marked  with
the    nominal    capitance   value,    a    letter    Fi
representing the decima I.

Capacitors  of  10  pF  and  over:  Marked  with
three  digits,  of  which  the  first  two  are  the
significant   figures   of   nominal   capacitance
and    the    third    the    number    of    noughts;

Examples:

1  Flo                                    indicates

4Fi7

100

220
270J
470K

680K

680K05
681M

222G05

Typical Performance Curves

May 1972

1pF

4,7 pF
10pF

22pF

27pF
47pF
68pF
68pF

680 pF
2 200 pF

Q
(minvaluesatl  MHz)

ando

tans
(max values at 1 kHz)

V
Capacitance

followed   by  a   letter   (except   on   case  size
Zll)   indicating   the   capacitance  tolerance
according  to the code  in  the first column  of
page 2.

Additionally,   50V   capacitors   in   case   sizes
Z17 to Z30 bear the suffix 05. The absence of
this  suffix  from  these  case  sizes   indicates
500 V rating.

;:c'tor     )

capacitor
no
indication
of
tolerance

5%     tolerance

109'o

"10%

"10%
20%

"2%

no
indication
of
voltaoe
rating

500V rating

50V  ,,
500V  ,,
50V„

:I I 11

(
I 11 I

I

'®                I             ,        , I I++- 1

I
I

)

a

I

) a II

I

Ii

II

0

2

'1

I

tans I
I

01

Ei= I

a
0o!

1L

0

i

0

I

(

I
I I

-105
a,

'

1 0 I1

`I02

3 30 I o. 104

Fig.1

Mica  5-3



Silvered Mica Capacitors
Wax impregnated, Resin Dipped, Series Z

Mica 5

Insulation Resistance v Capacitance
ro§)COO~50003000

I
11 I

\9cec;

I

*800cootoogooZOO+ \

ae= er " 10,

Distribution  of
Temperature  Coefficient
as a function of
Capacitance

May  1972

Q v Frequency Characteristics

Za33Zfl"ttae pfpfa,

12

\ \
\ \

\,'\z 17I
I

FI

Fig . 3
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Mica  5-4

lTT Components are available from:

e  Pi.inted  by Williams Lea . London  England

ordirectlyfrom:
lTT Components Group Europe
Standard Telephones and Cables Limited
Capacitor Product Division
Brixham Road
PAIGNTON, Devon
Tel: 0803 50762. Telex: 42951
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CAPACITORS

Motor Capacitors

Motor/Gen

INTRODUCTION
This  data  sheet  describes   metallised   Paper  Capacitors  suitable  for   "Motor  Start"  and

"Motor start/run"  applications.

Starting   Ca.pacitors  are   used   on   single-phase   induction   motors  with   separate  starting
winding  to  generate  or  increase  the  starting  torque.  The  motor  has  to  be  equipped  with
a  cut-out  device  (such  as  a  centrifugal  switch)  to  switch  out  the  capacitor while  the  motor
is  still  gaining  speed.

Starting  Capa,citors  (Code  MP  35)  are  described  in  Motor 1.

Start/run  Capacitors  remain  connected  to the windings of single-phase  induction  motors.

They  improve  motor  efficiency  and   produce  increased  torque  while  running.  In  addition

they allow  operation  of polypha.se  induction  motors  on  a single-phase  power supply.

Three   types   of   start/run   capacitor   are   available   in   this   ra.nge   and   a   study   of   the
"specification"  section  will  aid  selection  of the  most  economical  capacitor for  the  motor.

The three types are:
MP  33  for  continuous  opera.tion.

MP 34 for intermittent operation.
MP 36 for short term  operation.

Start/run  Capacitors  are described  in  Motor 2.

CONSTRUCTION
The  capacitor  elements  are  wound  from   multiple  la.yers  of  metallised   paper.  They  are

housed  in  aluminium  cases  with  screw  base fixing  and  a variety  of terminal  arrangements.

Febmary 1 966                                                                                                                             Motor/Gen-1

Standard Telephones and Cables Limited
Capacitor  Division,  Brixham  Road,  Paignton,  Devon
Telephone:  Paignton  58685          Telex:  4251
London  Sales  Office,  Telephone:  Foot§cra.y 3333     Telex:  21836
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Motor/Gen

Ivlotor Capacitors
CONTINUED

STC

SPECII=lcAT.ON
For  details  of  working  voltage,   capa.citance,   capacitance  tolerance,  temperature   range

and  climatic grade  refer to  individual  da.ta. sheets.

Limits of variation  of capacitance with  temperature  (based  on  nominal  at  20°C):

Temp  °C     Varia,tion  %

u

upperLT::B.c Motor  Run Motor Start

IVIP  33 MP  34  and  36 MP35

60 6  x  10-3 8  x  10-3 15  x  |0-3,,,,

70 7  x  long 9  x  10-3

85 8  x  10-3 10  x  10nl

Test
Multiplier of working voltage

Duration
MP33 MP  34  and  36 MP35

BetweenTerminals
2.15 1.4 1.3 2s

TerminalstoCase
6                              with  minimum  of 1min

2.5  kv

February 1966 Motor/Gen-2
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Motor Capacitors
CONTINUED

Motor/Gen

TYPES   01=   OPERATloN
Motor start  capacitors  are  designed  for  intermittent  use  not  exceeding  60 start seconds

per  hour with  a  maximum  dura.tion  of 3  seconds  per start.
Start/run  capacitors are designed  for continuous,  intermittent or short term  operation.

::::o:dc`t:s:t:ooRrT:FmrE:i:Tt:?d:::e:|s]c?rnT::ac:ey:c:;:i:7Ci?omnTn,c:ytu:is:.so,fsluosu:I,lfu=essurheedcaanpdac:t3:o,:

th:°vro,StTg:TJr|EEaMxj:::RfeTr'jgdNofh6eocmapnaucite:.rT:a:n:3rea{Rec:an;i:rt:urs|::::r::t::ot:

:3mmpjenruafeusr:oarc#j3n6gcoagaE:tr::sd,,oj{e:ta,tet::sfto¥Zotj:[ensu::::huestT::,:j#eeaccohnsptearnjto`agfpL:::

INSTALLATION   .NSTRUCTIONS
Mounting  position:   Any.

(A  special  design  is  availa.ble  for  inverted   mounting.)

;e;oit::h::r::t:;y;p;:#s:s::satf;:i:::e:nd;t::i:ghte:s:acpNa;:E:R:e:r;:o:t!:e:ae:pa:E::(:e:;#;:in:i:t:r::ia:::i:,.t%r:s::::;jcreT:::e:n;t:i,:

SOLDERED   JOINTS

::i!o::as[:;::d:t:e;;da:s:iji::::I:::I:tie:r:nf:i:i[:e!r:e::t:::I,::t::,arip:::,s:F:::rti,:o:n::t:h:e:tt:a`i::a::::I:,enlat::s;:ni::;::si;

toTc::Sf:rc:P#th°VSDaEesp=:.rfiTcf:tc[tounreod56boyp::trs8earnTa8nAA?S::!c:tfiec'asjtoanndoirSOEt':Ft€ikpaLc?troerns3;
and  draft  DIN  48501.
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Motor Start Capacitors

Code MP 35

Motor 1

hot:e::tfaapamcitx°jriua:ed::i.#::do{°3rs:nctoenrdms[tpteern:t:::.notexceeding60startsecondsper
NOTE:    Before   attempting   to   select   a   capacitor  from   the   ranges   described   on   the

f;i'::\LnaE dp:s8cersj'b:td !asb;Pep.°rtant  t°  ascertain  that  the  duty  cycle  wiH  comply

All  the  capacitors  are  available  with  alternative  terminal  arrangements.

Type (a)    #::Pruetd,Pti::CA#pccaopn::c[eoards ::tscfiitet;dc:nj:tct:'rd.er tags.  Ca.n  be  Supplied.

Type  (b)    With  protective cap and  centrally attached  lead.
Type  (c)    With  protective  cap  and  lead  emerging  laterally.

rm=!!!,

DIMENSIONS   01=   SCREW   BASE

Case  Diameter Metric Thread Threa.d  Length Terminal
D (max) Spa.cin8

Number Clearance  Drillmmin mmin mmin

To        45,5    1.80 8 P 9,0           0.35 10,0           0.39

From   50,5   2.00 12 #in. 16,0            0.63 19,0           0.75

February 1966                                                                                                                                    Motor 1-1

Standard Telephones and Cables Limited
Capacitor  Division,  Brixham  Road,  Paignton,  Devon
Telephone:  Paignton  58685          Telex:  4251
London  Sales  Offlce,  Telephone:  Footscray 3333    Telex: 21836
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Motor 1

Code MP 35
CONTINUED

STC

CLIMATIC   GRADE
Temperature  range         ......     _25°C to  +6ooC
Permissible  Humidityt

Maxvalue.........95°/o*

Annual  average         ......     75%

i  Water should  not  be allowed  to  condense on the case.
*   Maximum   value   only  on   30   days   distributed   evenly   over  the   year;   on   other  days

max 85%  relative  humidity.

RATINGS   AND   DIMENS.ONS

WORKING   VOLTAGE:  240V

Capacitance Capacitance
Maximum Dimensions

Weight
L DRange Tolerance

W % mmin mmin 8OZ

10

±10

82              3.23 30,5            1.20 120             4.2

12 82              3.23 35,5            1.40 140              4.9

16 82               3.23 35,5            1.40 140              4.9

20 82              3.23 40,5            1.60 170              6.0

25 82              3.23 45,5            1,80 220             7.8

30 155                6.10 35,5             1.40 210              7.4

40 155                6.10 40,5            1.60 250              8.8

50 155                6.10 45,5            1.80 320             11.3

60 155                6.10 50,5           2.00 410            14.5

80 155                6.10 55,5             2.19 500            17.7

100 155                6.10 60,5           2.38 590           20.8

130 155                6.10 70,5           2.78 800           28.2

160 155                 6.10 15 ,5          2JF'il 920           32.5

N.B.-Original  dimensions are  metric.

February  1966 Motor 1-2
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Code MP 35
CONTINUED

Motor 1

WORKING   VOLTAGE:   330V

Capa.citance Capacitance
Maximum  Dimensions

Weight
L DRange Tolerance

„ % mmin mmin 8OZ

4

±10

82              3.23 25,5            1.00 100               3.5

6 82              3.23 30,5            1.20 120             4.2

8 82              3.23 35,5            1.40 140             4.9

10 82             3.23 40,5           1.60 170              6.0

12 82              3.23 40,5           1.60 170             6.0

16 82              3.23 45,5           1.80 220             7.8

20 155                6.10 40,5           1.60 250             8.8

25 155               6.10 40,5            1.60 250             8.8

30 155                6.10 45,5            1.80 320            11.3

40 155               6'10 50,5           2.00 410           14.5

50 155               6.10 55,5            2.19 500           17.7

60 155                6.10 60,5           2.38 590          20.8

80 155                6.10 70.5           2.78 800          28.2

100 155                6.10 75,5           2.97 920           32.5

130 155                6.10 85,5            3.37 1200          42.4

160 155                6.10 85,5           3.37 1200          42.4

N.B.-Original  dimensions  are  metric.

©  1966 Standard  Telephones  & Cables  Led.
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OAPA0lTORS

Motor StartJRun  Capacitors

Codes  MP 33, 34 and 36

lvlotor 2

These capacitors  are  designed  for  continuous,  intermittent  or short term  operation.

MP  33      For  CONTINUOUS  OPERATION.

MP  34       For  lNTERMllTENT  OPERATION   based  on  a  duty  cycle  of  10  minutes  where

a  25°/o  period   is  to  be  preferred,  i.e.  during  a  connection  cycle  of  10  minutes

the  capacitor  is  connected  for  2.5  minutes  and  disconnected  for 7.5  minutes.

MP36      For    SHORT  TERM   OPERATION    the    capacitor    may     remain    continuously

connected  to  the  voltage  for  a  maximum  period  of 60  minutes.  To  enable  the

capacitor  to  cool  to  room  temperature  an   interval  of  at  least  four  times  the

thermal time constant  (which  is  approximately 30  minutes for  MP 36 capacitors),

i.e.  at  least two  hours  must follow  each  period  of use.

NOTE:    Before   attempting   to   select   a   capa.citor  from   the   ranges   described   on   the
following  pages  it ^is  important to  ascertain  that the duty  cycle will  comply with

one  of the three  described  above.

February  1966 Motor 2-1

Standard Telephones and Cables Limited
Capacitor  Division,  Brixham  Road,  Paignton,  Devon
Telephone:  Paignton  58685          Telex:  4251
London  Sales  Office,  Telephone:  Footscray 3333     Telex:  21836
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Motor 2

Codes MP 33, 34 and 36
CONTINUED

STC

i)'pteh(ea)Cap*iLt:¥r:et::pe:i#:[£3M:;c¥oitnh::::e:arrd:a§:Vt:cfi:t:ti%:Fi]:¥c:;rrd:eermteangtss..Canbesupplied,

I)a: (:),   Wi# a::::::i:: ::3 ::! feeandtrea#:ragtitna:i:tdei:i,dy..

::,I(._.-',a,-.1[)

D[MENS[ONS   OF  SCREW   BASE

Case  Diameter Metric Thread Thread  Length Terminal
D (Max) Spacing

Number Clearance  Drillmmin mmin mmin

20,5   0.80 8 P 9.0            0.35 7,0           0.28

To        45,5    1.80 8 P 9,0            0.35 10,0            0.39

From   50,5    2.00 12 8-i-     in. 16,0            0.63 19,0            0.75

CLIMATIC   GRADE

Reference  Letter
Permissible  Humidityt

Temperature
(Rating Tables) Range Max  Value Annual  Average

A -25°C to +85°C 950/o* 7Ffo/a

8 _25°C to  +70°C

C _25°C to +6ooc

i  Water should  not  be allowed  to condense on the  case.*   Maximum   value   only   on   30   days   distributed   evenly   over   the   year;   on   other   days
max85°/orela.tivehumidity.

Feb«/dry  1966 Motor 2-2
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Codes  MP 33, 34 and 36
CONTINUED

Motor 2

WORKING   VOLTAGES
MP 33-220V    -CONTINUOUS   OPERATION
MP 34-350V    -lNTERMllTENT  OPERATloN
MP36-300V    -SHORT  TERM   OPERATION

Each  of the  a.bove  types  is  available  in  all  the  values  and  sizes  listed  below.

CapacitanceRange CapacitanceTolera.nce Maximum  Dimensions
Weight Climatic

L D
4`F % Grade

mmin mmin 8OZ

0.5

+20

50       1.97 20,5    0.80 60         2.1 A

1.0 50       1.97 20.5    0.80 60          2.1 A

1.5 50      1.97 25,5     1.00 80         2.8 A

2.0 82      3.23 25,5     1.00 100          3.5 A

2.5 82      3.23 25,5     1.00 100          3.5 A

3 82      3.23 25,5     1.00 100          3.5 A

4 82      3.23 30,5     1.20 130         4.6 A

5 82      3.23 30,5     1.20 130         4.6 A

6 82      3.23 35,5     1.40 150          5.3 A

8 82       3.23 40,5     1.60 150          5.3 A

10 82      3,23 40,5     1.60 190         6.7 A

12

+10

155       6.10 35,5     1.40 190         6.7 8

16 155       6.10 40,5     1.60 210         7.4 a

18 155       6.10 40,5     1.60 290      10.2 8

20 155       6.10 40,5     1.60 290      10.2 a

25 155        6.10 45,5     1.80 290       10.2 a

30 155       6.10 50,5     2.00 410       14.5 8

40 155        6.10 55,5     2.19 500      17.7 a

50 155       6.10 65,5     2.58 700      24.7 C

60 155       6.10 70,5     2.78 800      28.2 C

80 155       6.10 80,5     3.17 1050      37.0 C

N.B.-Original  dimensions  are  metric.

February  1966 Motor 2-3



Motor 2

Codes MP 33, 34 and 36
CONTINUED

SIC

WORKING   VOLTAGES
MP33-260V    -CONTINUOUS   OPERATION
MP 34-400V    -INTERMITTENT  OPERATION
MP36-350Y    -SHORT   TERM   OPERATloN

Each  of the above types  is  available  in  all  the  values  and  sizes  listed  below.

CapacitanceRange CapacitanceTolerance Maximum  Dimensions
Weight ClimaticGd

L D
prF % mmin mmin 8OZ

rae

0.5

±20

50      1.97 20,5     0.80 60         2.1 A

1.0 50       1.97 25,5     1.00 80        2.8 A

1.5 50       1.97 30,5     1.20 110          3.9 A

2.0 82      3,23 25,5     1.00 100          3.5 A

2.5 82      3.23 25,5      1.00 100          3.5 A

3 82      3.23 30,5     1.20 130         4.6 A

4 82       3.23 35,5     1.40 150          5.3 A

5 82       3.23 35,5     1.40 150          5.3 A

6 82      3.23 40,5     1.60 190         6.7 A

8 82       3.23 45.5     1.80 230         8.1 A

10 155        6.10 35,5     1.40 210         7.4 a

12

±10

155       6.10 40,5     1.60 290      10.2 8

16 155       6.10 45,5     1.80 320       11.3 8

18 155       6.10 45,5     1.80 320       11.3 8

20 155       6.10 50,5     2.00 410       14.5 a

25 155       6.10 55,5     2.19 500      17.7 8

30 155       6.10 60,5     2.38 590      20.8 a

40 155       6.10 65,5     2.58 700      24.7 C

50 155       6.10 15,5  ryil 920      32.5 C

60 155       6.10 80,5      3.17 1050       37.0 C

80 155        6.10 85,5     3-37 1200      42.4 C

N.B.-Original  dimensions  are  metric.
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Codes MP 33, 34 and 36
CONTINUED

lvlotor 2

WORKING   VOLTAGES
MP 33-320V    -CONTINUOUS   OPERATION
MP 34-480V    -INTERMITTENT   OPERATION
MP36-450V    -SHORT   TERM   OPERATION

Ea.ch  of the  above  types  is  available  in  all  the  values  and  sizes  listed  below.

Capacita.nceRange CapacitanceTolera,nce
Maximum  Dimensions

Weight ClimaticGrade
Lmmin Dmmin

„F % 90Z

0.5

±20

50       1.97 25,5     1.00 80         2.8 A

1.0 50      1.97 30,5     1.20 110           3.9 A

1.5 82      3.23 25,5     1.00 100          3.5 A

2.0 82      3.23 30,5     1.20 130         4.6 A

2.5 82       3.23 30,5     1.20 130         4.6 A

3 82      3.23 35,5      1.40 150          5.3 A

4 82      3.23 40,5     1.60 190         6.7 A

5 82      3.23 40,5     1.60 190          6.7 A

6 155       6.10 35,5      1.40 210         7.4 a

8 155        6.10 35,5     1.40 210         7.4 8

10 155       6.10 40,5     1.60 290       10.2 a

12

±10

155       6.10 45,5     1.80 320        11.3 a

16 155       6.10 50,5     2.00 410       14.5 8

20 155       6.10 55,5      2.19 500       17.7 a

25 155       6.10 60,5     2.38 590      20.8 a

30 155       6.10 70,5     2.78 800      28.2 C

40 155       6.10 75S   7;c!ri 920      32.5 C

50 155       6.10 85,5      3.37 1200      42.4 C

N.B.-Original  dimensions  are  metric.

February  1966 Motor 2-5



Motor 2

Codes  lvIP 33, 34 and 36

CONTINUED

SIC

WORKING   VOLTAGES
MP33-400V    -CONTINUOUS   OPERATION
MP  34-600Y    -INTERMITTENT  OPERATION
MP36-500V    -SHORT  TERM   OPERATION

Each  of the  above  types  is  available  in  a,ll  the  values  and  sizes  listed  below.

CapacitanceRange CapacitanceTolerance
Maximum  Dimensions

Weight climaticGrade
L D

„F O/o mmin mmin 90Z

0.5

±20

50       1.97 25,5     1.00 80        2.8 A

1.0 82      3.23 25,5     1.00 100         3.5 A

1.5 82      3.23 30,5     1.20 130         4.6 A

2 82      3.23 35,5     1.40 150          5.3 A

3 82      3.23 40.5     1.60 190         6.7 A

4 82      3.23 45,5     1.80 230         8.1 A

5 155       6.10 40,5     1.60 290      10.2 8

6 155       6.10 40,5     1.60 290      10.2 8

8 155       6.10 45,5     1.80 320       11.3 8

10 155       6.10 50,5    2.00 410       14.5 a

12

±10

155        6.10 55,5     2.19 500      17.7 a

16 155       6.10 60,5     2.38 590      20.8 8

20 155       6.10 70,5    2.78 800      28.2 C

25 155       6.10 75,5     2.97 920      32.5 C

N.B.-Original  dimensions  are  metric.
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Codes MP 33, 34 and 36
CONTINUED

Motor 2

WORKING   VOLTAGES
MP 33-480V    -CONTINUOUS   OPERATION
MP 34-NOT   AVAILABLE
MP36-600V    -SHORT  TERM   OPERATION

Each  of the  above  types  is  available  in  all  the  values  and  sizes  listed  below.

CapacitanceRangeprF Ca.pacita.nceTolerance%
Maximum  Dimensions

ClimaticGrade
Lmmjn Dmmin

8OZ

0.5

±20

50       1.97 30,5     1.20 110           3.9 A

1.0 82      3.23 30,5     1.20 130          4.6 A

1.5 82       3.23 35,5     1.40 150          5.3 A

2.0 82      3.23 40,5     1.60 190         6.7 A

2.5 82      3.23 45,5     1.80 230          8.1 A

3 155       6.10 35,5     1.40 210         7.4 8

4 155       6.10 40,5     1.60 290      10.2 8

5 155       6.10 45,5     1.80 320       11.3 a

6 155       6.10 50,5     2.00 410       14.5 a

8 155       6.10 55,5     2.19 500       17.7 8

10 155       6.10 60,5     2.38 590      20.8 8

12 ±10 155       6.10 65,5     2.58 700      24.7 C

16 155       6.10 75,5     2.97 920      32.5 C

N.B.-Original  dimensions  are  metric.

©  1966  Standard  Telephones  & Cables Ltd.

February 1966 Motor 2-7



®

®





CAPACITORS
PAPER  11

®

®

Foil  and   Paper
quBULAR   MFTAL  CASES)

Codes  453-LWA-252,  253  &  254

::h:[p:%:e:i;:#:f:osdrf:b;yF,i::r::n:s:;f#:h:e:rbe:F|':ifeu::in:,u:,:i:;I,t:o:rs:,:::::i[`r!ne::e,Sj:,n,::b;:sL:a:;e::i#:

CONSTRUCTION

fo:i.aFthjsci:aucsj::rjisa:i:un:a::ph#c8=:iese`ireednw°jthKara#e:iiij::da:edr::tj:rieuasvir€:Lung::]j:nms

ii::gs::i;;:oi:;!n;,i:;n!ti:,i,ini:i:::it:ts;::n:::ii:a::tu:h!h;ei:,:aid::sh:elmF:;jc::-;:B:i:s:s¥:i;o!oi#d:eavi::#:u:r!:f

i:!E:°ndraibeyLttL:es:::;::i:tnfe:#::r:::Cssheoajidt::es:#€:insgeabi'tb:h#jrne°dtabsee:::|jaerdyts:aihj:

ELECTRICAL  CHARACTERISTICS
Limits

(Reference temperature 20°C)

Fn::?:itcaen::Ff've:rtnsc:,teronem,nute

Era::!T;sotr(pn':aieo,tage

±200/o
5 000 QF or 1.5  x  106 MQ whichever is less
600V  d.c.
See Table

Typical  Performance
lnsulance at  85  volts  after one  minute

(20OC)
Mean  lnsulance  (70°C)
D.C.  Breakdown  Voltage
Capacitance  Stability

8 000QF
500QF
Great:er than  1  500 volts
Less than  2°/o over 2 years

TEMPERATURE  AND  CLIMATIC  GRADE
These  capacitors  are  rated  to  conform  to  the  requirements  of category  H1  40/100°C  in

accordance with  British  Standard  2131.

Above 70°C voltage derating  is  required  as shown  overleaf.

January  1963 PAPER  1_1

© SfraMdard rJ7elephoMes arid Ccibles 1,jm.ifed
Registered  Offilce:   Connaueht  House.  Aldvirych.   W.C.2

COMPONENTS   GROUP
CAPACITOR   DIVISION,   PAIGNTON.   DEVON                                Tel.: Paignton 58685      Telex:  4251
LONDON   SALES   OFFICE,   FOOTSCRAY,   SIDCUP,   KENT      Tel.:  Footscray  3333      Telex:  21836



PAPER 11

Codes  453-LWA-252,  253  &  254

CONTINUED

DIMENSIONS  AND  RATINGS

'7'8  mm

D.C. Capacitance D Code
Working Voltage (4'F) inmm 453-LWA-

200V at   70°C140Vat85°C

0.001 0.175                         4,45 _252E

0.002 0.175                        4,45 _2528

0.005 0.175                        4,45 _252A
90V at 1oooc

0.01 0.195                         4,95 _2538

0.02 0.195                          4,95 _253A

0.04 0.235                         5,97 -254A

sufi;Piaecj::fs..2[:s:::rdag€ :dudpepJ!:: tTjethc::te.insulating  sleeves.  lf  sleeves  are  required  a

/anuary  1963                                © t963 Standard Te/ephones and cab/es Ljmi.ted                                   PAPER   1-2
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Oilllmpregnated  Foil  and  Paper
quBULAR  METAL  CASES)

Codes  453-LWA-271  to  282

PAPER  2

This  range  of capacitors  in  tubular cases with  sintered  glass compression-type seals  has a
wide  range  of  application   in   electronic  equipment  where   high   reliability   is   reciuired   at
temperatures  up  to  100°C.  A  special  feature  is  that  the  oil-filled  construction  makes  the
capacitor  suitable  either for  a.c.  or  d.c.  applications,  and  the  design  is  such  that  they  can
withstand  severe vibration  conditions.

CONSTRUCTION

The  units are wound with  high grade capacitor tissue and  aluminium foil  and  impregnated
with a modified mineral oil. They are housed in a case Of tinned drawn-brass or copper with

grooves at each end to locate the seals. The seals used are of the sintered glass compression-
type which  have  proved to  be extremely  robust and  reliable. They are  mechanically locked
against the grooves  by spinning  over the  end  of the case and  sealing  is  achieved  by the final
soldering  operation.  All  sizes  have  axial  termina.I  wires  which  may  be  used  to  support the
capacitor  in  the smaller types.

The capa.citors are  normally supplied fitted with a silicone  rubber or polyester film sleeve.

Connection  is made to the foil electrodes by means of tape inserts and this construction  is
suitable  for  normal  requirements.  Where  the  capacitors  are  for  use  under  very  low  and
stable  d.c. voltage conditions the  Series  a construction  is  recommended,  in  which the tape
insert is welded to the foil  electrodes.

TEMPERATURE  AND  CLIMATIC  GRADE

These  capacitors  are  designed  to  conform  to  the  requirements  of  Humidity  Class  H6  in
the temperature  range  -55°C to  +100°C of DEF-5011.

D.C.  VOLTAGE  RATING

These  capacitors  are  marked  with  the  rated  working  voltage for 70°C.  For operation  at
higher temperatures  voltage  derating  is  necessary as  shown  in  Table 1.

The  capacitors  will  give  a  "communication  performance"  at  an  average  temperature  of
40°C at their rated  working voltage.

November  1965                                                                                                                                    PAPER  2-1

Standard Telephones and Cables Limited
Capacitor  Division,  Brixham  Road,  Paignton,  Devon
Telephone:  Paignton  58685         Telex:  4251
London  Sales  Office,  Telephone:  Footscray 3333    Telex: 21836
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PAPER  2

Codes  453-LWA-271  to  282
CONTINUED

SIC

TABLE  1-D.C.  VOLTAGE  DERATING

Average WorkingTemperature
Percentage of Rated Working Voltage

1000  hours
"Communication

OC endurance Ratin8'.

100 500/a 25%
90 67% 300/a
80 83% 38%
70 1000/o 500/o
60 - Oro/a
50 - 830/o
40 - 1000/a

u

th:erl£::ili:I,#i!l.beincreasedfurtherifthecombinedvoltageandtemperatiireislessthan

A.C.  VOLTAGE  RATING

a¥ois:8ij;;C¥o§::§n:;io:oq:u:°:tB::d:i!:¥f¥oins:C:;o:i:b:e:i:h¥i8:uie:gal:tc:Zs:eln¥:£ji:§§:Ca:i;:::n;o:::e:§i:Sr:e:::             I?

ELECTRICAL  CHARACTERISTICS
Limits

(Reference temperature 20°C)
Capacitance Tolerance

Up to and  including 0.01  rF
Greater than 0.01  pF

Insulance after 1  min at 300V

D.C. test voltage

Typical PerformaLnce
Mean  lnsulance after 1  min  at  300 volts

Temp.  coefficient of capacitance (ref. 20°C)
Power Factor (ref. 20°C)

November  196S

±25%
±150/o
5 000QF or 25 000 Mf2
whichever  is  less
3  times  the  rated  working
voltage at 7o°c

2ooc                         6 7oonF
1 oo°C                                 20QF
+O.0005pF  per  °C  per  #F
50 c/s             0.0030

900 c/s              0.0038
10 kc/s           0 0087

1  Mc/s           0.073
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STC
Codes  453-LWA-271  to  282

CONTINUED

PAPER  2

DIMENSIONS

TABLE  2

:,i...:.©;,,:r

N

STCCODE

MAxl MUM   DIMENSIONS

L1 La L3 D1 D8

mmin mmin mmin mmin mmin

453-LWA-271 18.1       0.71 23,8     0.94 23,8     0.94 5,23   0.206 6,25   0.246
"272 18,1       0.71 23,8     0.94 23,8     0.94 7,24   0.285 8,26   0.325
.            273 26.0      1.02 31.8       1.25 31,8       1.25 7.24   0.285 8,26   0.325

274 24,7     0.97 30,4      1.20 30,2      1.19 10,44   0.411 11,46   0.451
275 34.9      1.38 41,0       1.61 41,3       1.63 10,44   0.411 11,46   0.451
276 41,3       1.63 47,3      1.86 47,6      1.88 10,44   0.411 11,46   0.451
277 32,1       1.26 37,8      1.49 38,1       1.50 13,95   0.549 14,10   0.555

.278 49,1       1.93 54,8      2.16 55,6      2.19 13,95   0.549 14,10   0.555
279 42,1       1.66 48,8      1.92 47,6      1.88 18,85   0.742 19.00   0.748
280 60,3      2.38 67,4     2.65 66,7      2.63 18.85   0.742 19,00   0.748

.281 48,4      1.91 55.2      2.17 54,0      2.13 25,45   1.002 25.60   1.008
282 60,3      2.38 67,4     2.65 66,7      2.63 25,45   1.002 25,60   1.008

TERMINAL  WIRES

Diameter
453-LWA-270 to 273
453-LWA-274 to 282

0,51  mm  (0.020 in)  nominal
0,81  mm  (0.032  in)  nominal

The minimum length Of the wire, measured from the end of the case, is 41.3 mm (1.625 in)

N.B.-Metric dimensions are derived from original  inch  dimensions.
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PAPER  2

Codes  453-LWA-271  to  282
CONTINUED

STC

TABLE  3-ELECTRICAL  RATINGS

RATED  WORKING  VOLTAGE
CAPACITY STCAT  7o°c

(prF) CODE
D.C. A.C. 50 cls

100150250 75105175

0.01 4/I;A-rw A:ri 1 AA
0.022 "         272AA
0.075 "         274AA
0.15 „          275AA
0.22 "         277AA

0.0075 453-LWA-271 BA
0.033 "          273 BA
0.075 „          274 BA
0.15 .,          276BA
0.20 "          277 BA
0.40 „          278BA
0.60 "          279BA
1.00 "          280 BA

0.0047 453-LWA-271 CA
0.01 "         272CA
0.022 "          273CA
0.047 "         274CA
0.10 „          27 5CA
0.15 „         277CA
0.47 ..          279CA
0.75 „          280 CA
1.00 "          281 CA
1.50 „         282CA

350 250

0.01 453-LWA-273DA
0.047 "          275DA

*0.10 "         276DA
*0.10 "         277DA
0.22 "         278 DA
0-47 "          280 DA
0.75 "          281 DA
1.00 "         282 DA

750 530

0.022 453-LWA-274GA
0.033 "         275GA
0.047 "         276G A
0.068 "         277G A
0.22 "          279GA
0.33 "         280G A
0.47 "          281 GA
0.68 "          282G A

* See  Table 2 for  difflerence  in  dimensions.

November  1965 PAPER  2-
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STC
Codes  453-LWA-271  to  282

CONTINUED

PAPER  2

TABLE  3-(continued)

RATED  WORKING  VOLTAGE
CAPACITY STCAT  7ooc

(pF) CODE
D.C. A.C. 50 c/s

1000 700

0.010 453-LWA-274HA
0.022 "          275HA
0.033 "         276HA
0.047 "          277HA
0.10 „          278HA
0.15 "          279HA
0.22 „         280HA
0.33 ..           281 HA
0.47 „          282H A

1250 880

0.022 4F;a-NIA+riiJA
0.047 "          278J A
0.068 „          279J A
0.10 "          280J A
0.22 "          281JA
0.33 "          282J A

TABLE  4-R.C.L.  SIZES

STC R.C.L.
CODE SIZE

453-LWA-271 CP  31   A

"      "   -272 CP  31   C

"       ..    -273 CP  31   G

"      „   -275 CP  31   H

"       ,.    -276 CP   31   J

.,       "    -277 CP   31    F

„      „    -278 CP   31    L

"      "   -280 CP  31   N

„      "    -282 CP  31   P
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CAPACITORS STC
PAPER  3

Oil-Impregnated Foil and Paper
(RECTANGULAR   METAL  CASES)

Codes  4400,  4401,  4402,  4405,  4406  &  4407

hjEhh:sst£Sbj:i:;no8feeFefc:[fcha,qcuha::tayct°ej[j:#cpsr:sg:ea#r:3Puenrdcearptaf:t:er;ef:erstu::t#cea,acroej:::¥::£
at temperatures up to 100°C. The range is housed in cases of four different cross-sections and
two  heights, the case width  and  terminal  spacing  being the same throughout.

CONSTRUCTION

sp=c|:,,uynjisoadrj:,ewd°umn:dneTi:ho|i8sh:ft:bd,:for:fthpgahpetre:npde:i:umrjenj:Fe:::'j::.d+T:rt:::=tdedb[rnas:

§h;::i;;;:js::ns§t;e:c;je;:::a:€t;;:¥::;shes:£{;;;::;;;::jjuj#cd;;:;:::c:::::s:jc:t::::h;:ttt::hb:;:,::to:uf;;::d:th:j[d;r::F:en::::i::c;:f

spur;:h:e:;!epna::5:a:o;i|:a:nu:t#;:;:ur:ed:gTrr::;in::f;:is,#:a:t:raa:p.:elve:ie:n:teiii':;:;n:tn:;u:s:if,i:::fn;dp,i:t:;tn?

TEMPERATURE  AND  CLIMATIC  GRADE

D.C.  Voltage  Rating

These  capacitors  are  rated  to  conform  to  the   requirements  of  Humidity  Class  H6  of

i?:t:hEe5n:i:v,:O|.¥::etfoert7eono€eaT:uf:errh::a:rie5:Opcertaotu+e`sO::ft;gTeh:::::nFisr::€e¥s]:rhytfes::t;:
The capacitors will also give a communication  performance at an average  temperature  of

40°C  at their  rated  working  voltage.

A.C.  Voltage  Rating

¥5t::;r::/:}i:h;:tnt::i3:§iia;::ts:u''::si::i:::i:i:f::v;:i;;:ii:s::::uti::;i:;e;;t::¥:iY;i;:§aii#;3{:S:;;:::i§:d;i:;na;d#:r8ii:a:i;i;i:;§;i
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PAPER  3

Codes 4400, 4401, 4402, 4405, 4406 & 4407

CONTINUED

ELECTR.CAL  CHARACTERISTICS
Limits

(Refe.::nce::.mper±t,u;%20°C)

rn;:ra-i.c":';t-3-ovd-v'o-it;-after;.ie mii.jte     :::         5LO'O'O`fiF   or   25 000MQ  whichever   is   less.

3:°w°efrti::t::'{;8ec/;)..         :::         :::         :::        i.horoe5etimesthe rated d.c.voltageat7ooc
Typical  Performance

Capacitance stability             .........     Less than 1 .5°/o variation after 3 years at 20°C
2o°C 12 000QF
7o °C       200f2 F

1 00°C          25QF

Capacitance tolerance

lnsulance  at  300 volts  after one  minute  ...

Power factor (50  c/s)            .........     0.004

RATINGS

Rated Working Voltage at 70°C Capacitance STC
D.C. A.C.  50  cls („F) Code

15020035060080010001500 75100200350400550750 8.0 4406  JA
10.0 4407  JA

1.0 4400  KB
2.0 4400  KA
4.0 4402  KA

1.0 4400  LA
2.0 4401   LA
4.0 4405  LA
6.0 4406  LA
8.0 4407  LA

1.0 4400  MA
2.0 4402  MA
4.0 4406  MA
6.0 4407  MA

1.0 4401   NA
2.0 4405  NA
4.0 4407  NA

0.25 4400  PB
0.5 4400  PA
1.0 4405  PA
2.0 4406PA      -

0.25 4400  QA
0.5 4402  QA
1.0 4406  QA
1.5 4407  QA

Capacitors a.re marked with the  rated working voltage at 70°C.
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Codes 4400, 4401, 4402, 4405, 4406 & 4407

CONTINUED PAPER  3

D.C.  VOLTAGE  DERATING  TABLE

Average WorkingTempera.ture°C
Percentage of rated  working voltage

1  000  Hours  Endurance Communication  Rating

100 500/o 25%
90 67% 300/o
80 830/o 38%
70 100% 50%
60 - 670/o
50 - 83%
40 - 100%

th:er]:::i'i;Z]uwei::  be  increased  further  if the Combined  voltage and temperature  is  less than

DIMENSIONS

January  1963

rl

STCCode H T

in mm in mm

4400 2.30 58,4 0.75 19,1
4401 1.00 25.4
4402

3.68,, 93,5,,,,
1.25 31,7

4405 1.00 25,4
4406 1.25 31,7
4407 1.60 40,6
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SIC
PAPER  3

Codes 4400, 4401, 4402, 4405, 4406 & 4407

CONTINUED

MOUNTING
Soldered  on  mounting  brackets  a.re  available  for  both  upright  and  inverted  mounting.

For    upright:    mounting
the  suffix  /8  should   be
added     to     the     code
(e.g.  4400 JA/8).

For  inverted   mounting
suffix     /7     should      be
added  to the code  (e.g.
4400 JA/7).

60'20  mm

MOUNTING  CENTRES

January  1963 PAPER  3J
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Codes 4400, 4401, 4402, 4405, 4406 & 4407

CONTINUED

§TC
PAPER  3

M O u NT] NG+continued)
Alternatively, a mounting strap is available for upright or inverted  mounting.

No.  6  BA.   x  8 in.  (9,5  mm)
long .screws

UPRIGHT  MOUNTING

2.187  in.

®

55,55  mm
INVERTED  MOUNTING

0.375  in.-->-
9,53  mm

When  mounting  sti`ap  is  required  a  suffix  "5"  must  be  added  to the  code, i.e. 4400JA/5.

intfee;::irt:otnh:hcoafanc.jtF::jjnsgcs°crrree;:'!r:°nuontt::r]:ii,}msE3#ien5.tousetheNo.2BAwasher
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Codes 4400, 4401, 4402, 4405, 4406 & 4407

CONTINUED

TYPICAL  CHARACTERIST.CS

532Ia-I-2-3I

Lro -2a 0 20 40 60 80 10

TEMPERATURE  (°c)

VARIATION  OF  CAPACITANCE  WITll
TEMPERATURE

®

9de c/S11 -
I+ /

5o c)s + + ~

_4o    -20       0          20         40          60       80        loo
TEMPERATURE  (°C)

VARI^TioN  oF  po`^/ER  F^cTof` w.Tri
TEMPERATURE

000000loo10
II I\

\

\\

\

\
\

a       20      40      60      80     loo
TEMPERATURE  (°c)

VAl`lATION  OF  INSLJLANCE
WITH  TEMPERATUF`E
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OAPA0IT0ns

Oil-Impregnated  Foil  and  Paper
(RECTANGULAR   METAL   CASES)

Codes   4315,  43.6,  4317  &  4318
4325,  4326,  4327  &  4328

PAPER  4

:,q:,:p;sT:a;n::::a:tf:.::sFi:r::ear:esaqp:a:,:::::fdo:s:gmnoegtl::g'.ni:sttoria!tael::tgr.ovn:ftaagneds::bT,E:tl:chat::3

CONSTRUCTION

miEi:hmciopii:]tv°a:ueummp':¥;edunitnsdY:upnrdeg:i::dh!j8nhs8Tr€d:u:::::n::;enn€:Le#:3:rTi:du:'j:;

:::I:de`:::Sid:Zs:eitnw;iTcr:'if::as;:e:rc:i:cpksean:ntdh:oi:dseerTdb.IyisenclosedinahermeticaHy

Terminal  connections are  rna.de to silvered  ceramic bushes fitted  with  terminal tags which
are sealed  internally to the silvered  ceramic  bushes  with  a  high  melting  point solder.

TERMINAL  CONNECT.ONS

On  codes 4315 to 4318 three a.Iternative types of external  connections are available:

(1)    Terminal  Tags  for direct solder  connections.

(2)    E;/toe.%sj%).Leads  as  required,  terminated  in  spade  connectors  (normal  core  size

(3)£[rh°#i:ee±stef:T!tnha:be'n°tcrky':'fa:xpteedrnt:,t,i:dcsas;h°j::ratrhee,Coecrkaemd!inse:I:St:nsdetprs:¥:dwesd.

:°#I!:t,:n:a}nc¥th:;::e;:e;XfTt:::::u:si;I:d::n:dnja:g:ste';r:eic:::r;:d::::dhae::n#d:er:e:rn:e8:::yanl::?:Cn{eaa#aeori:{hote:dp::I:ndT:a!:

flas°hnovce°rd;at4h32:qt:jr4e3d2?o°rn:Xe°#jeg:€:ev:{t:::in::::fv°end|ectionisavaHableduetothelarge
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Codes   4315,  4316,  4317  &  4318

PAPER  4                      4325,  4326,  4327  &  4328
CONTINUED

FIXING  BRACKETS

Sme:T::;|Xtcy:Pffsat::;sd:i:n:tri:rg:C¥ts:e:it§,:ye#j:j!a:b::en:as::;hm%:a:.:Bet::p:!it8orraTs.nA::?:#cett:da::

The type of fixing requil.ed to be stated  on the order.

TEMPERATURE  AND  CLIIVIATIC  GRADE

D.C.  Voltage  Rating

ac:ohredsaen::p;c:jttfrsB.%:2,:i:etht:yc#iprgTv:Oatt::emquu*[:aTjeonnespoefrf€:tme£:crJFt`a4no/Z9::a::

ieeTaptfn|t:ruestofe|9;§,i:: :h%r„or#se:d  working  voltage.  For  higher  temperatures,  voltage

temfevreartaugreeoc
40
50
60
70

Pewhcoernkt:an8gev°:,?aa::d

100%
83%
67%
50%

A.C. Voltage Rating

§o::[j:i;::;:§{:j§;I:;f;;;:;t§a§g;;::4;:u:S::;;P:;:i::;::y:#j{§;:::£::thru;S:;:a{:o;:k¥hjoj;:n§{aaje¥§;:,:::i:hta;:rc:::::c;;:{§:
Voltage derating factors for higher temperatures can  be obtained  on  request.

ELECTRICAL  CHARACTERISTICS
Limits

(Reference temperature 20°C)
CapacitanceTolerance.........±15°/o
lnsulance  after one  minute  at 300 volts...          5 000 f2F
Proof test voltage   ............         Not  less  than  three  times  the  rated  d.c.

voltage
Rated working voltage     .........         See table
Power factor (50  c/s)            .........         0.005

Typical  Performance
lnsulance after one minute at 300 volts...         7 000QF
Breakdown voltage               .........          1± times the d.c. test voltage
Power factor  (50 c/s)            .........          0.004

January  1963 PAPER  4-2

u



Codes  4315,  43.6,  4317  &  4318
4325,  4326,  4327  &  4328

CONTINUED

PAPER  4

CAPACITANCE  AND  RATINGS

®

Rated Working Voltage
Capacitance pF Code

D.C. at 7o°c
A.C.|S9€/S)at

250 150

17 4315H
25 4316H
33 4317J
42 4318F

350 250

13 431 5J
20 4316J
27 4317K
33 4318G

500 350

10 4315C
15 4316C
20 4317C
24 4318C

600 415

8 4315D
12 4316D
16 4317D
20 4318D

750 500

6 4315E
9 4316E

12 4317E
16 4318E

1000 600

4 4325A
6 4326A
8 4327A

10 4328A

1500 750

2 43258
3 43268
4 43278
5 43288

2000 1000

1.0 4325C
1.5 4326C
2 4327C
2.5 4328C

3000 1500

0.5 4325D
0.75 4326D
1 4327D
1.25 4328D

4000 2000

0.2 4325E
0.3 4326E
0.4 4327E
0.5 4328E

s,z:hbeu:aoptahc::a:f,euevsa'auneds;ho°r¥jnngarveo,ttha:eT::Lmbuemsuf;;ifehdetYo°:tuas8teo:Peercs!fi;eJdnj:eaugi!rvee:e¥es:
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Codes   4315,  4316,  4317  &  43.8

PAPER 4                     4325,  4326,  4327  &  4328
CONTINUED

DIMENSIONS  AND  MOUNTING  BRACKET  ARRANGEMENT

I.125    in.

28,58  mm

•625   in.

15,88   mm

•625   in.

15.88   mm

January  1963

E626-:3735in;=]

SuFFIX  ``2"  MOUNTING

.187   in.

2  B.A` FIXING
STUDS.

i            iEEEhlll                =

I-         935.,7£°Ln;          +
Sul=FIX  ``3''  MOUNTING

Codes
A a

in. mm in. mm

4315  &  4325 2.250 57.15 1.00 25,40

4316  &  4326 3.125 79,38 1 .875 47,63

4317  &  4327 4.00 101 .60 2.750 69,85

4318  &  4328 4.937 125,40 3.687 93,65

2 aA. Flx iue
HOIES`

PAPER 4+



Codes  4315,  4316,  4317  &   4318
4325,  4326,  4327  &  4328

CONTINUED

PAPER  4

®

1

ALTERNATIVE  TERMINATIONS
4315,  4316,  4317  AND  4318  CODES  ONLY

+ •625  in,

ffi=7'5'eemH
SOLDER  TERMINALS

IIE,E•937

=23,8 in

PREFIX  "L"   (FLEXIBLE   LEADS)

I.'87  in.
30,15  mmI I . I 87-30,I1
EiE

lin,

PREFIX  "a"  (TERMINAL  BLOCK)

January  1963
PAPER 4i



SIC Codes  43.5,  4316,  4317  &  4318

PAPER 4                      4325,  4326,  4327  &  4328
CONTINUED

4325,  4326,  4327  AND  4328  CODES  ONLY

ffi='[f:889EL
SOLDER  TERMINALS

January  1963                                © 1%3 Standard Telephone"nd cable. Limird                           P^PER\  4J
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OAPA0lTORS

British  Post Office Types

M\l\I\TEr\ Ncri    T

P.O.  1

CODES  4048  and  4049

STC  manufacture  the  following  capacitors  in  line  with  British  Post  Office  specifications.
They are  housed  in  aluminium  cases sealed  with  a Stantelene thermo-setting  resin, and  are
intended for mounting by means of a loose strap or clip. The units are wound from high grade
Kraft  tissue  interleaved  with  aluminium  foil  and   vacuum   impregnated   in  a  high   melting

point wax. They conform to the  requirements of the  latest  Post  Office specifications  D740
and  DIOOO and  are  rated to operate at an  ambient temperature of 70°C. These  designs are
capable of withstanding the  requirements of British Standard 2131, category H2 25/70°C and
are therefore suitable for application where these conditions are required. The types shown
in the following table are those in general  use, information concerning other Post Office type
capacitors  is given  on  page  3.

DIMENSIONS  AND  RATINGS

.      i--E
80'9  mm 12,7   mm

®

® January  1963 P.O.  1-1
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P.O.  1

British  Post Office Types

CONTINUED
y.,i/  ,,

DIMENSIONS  AND  RATINGS-(copt/.nHed)

British  Post
Cap#t)ance

Max.  D.C. Dimension  "A"
STCCodeOffice  ref.Number

vy:Irt:!ne8 in mm

MC.100 0.50 ZOO 0.50 12,7 4049

MC.101 1.00 250 0.50 12,7 4049Y

MC.102C 2.00 200 0.50 12,7 4049BA

MC.103C 4.00 200 1.00 25.4 4048R

MC.104 0.02 200 0.50 12,7 4049H

MC.106 0.05 200 0.50 12,7 4049V

MC.115 0.25 200 0.50 12.7 40498

MC.119 0.10 ZOO 0.50 12,7 4049C

Limits

(Reference temperature 20°C)
Capacitance tolerance                                                              ±15°/o
All the above capacitors  proof tested  at not less than 2± times the rated working voltage.

Details  of other  British  Post  Office  codes  are given  in the following ta.ble.

January  1963 P.O.  1_2
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British  Post Office Types

CONTINUED P.O.   1

®
B.P.O.  No. STC  CODE TYPE D.C.   RATING

94 453-LWAiB Foil  and  Paper,,,,,,,,,,,,,,,,MetallisedPaper0.5  +  0.5 4F  ±  15°/o 250 V
102 4048 2.OpF  ±  10% 200 V
102CA 404988 2.OpF±    5%200V
103CA 4048P 4.0 HF ±    5°/o 200 V
105 471 1 C 1.0  +  1.OpF  ±  15%  350 V
150 4061 BA 0.5 I,F  ±  10°/o 200 V
151 4061 F 1.OpF  ±  10% 200 V
152 4062 2.0 #F  ±  10°/o ZOO V

7708 453-LWA461 CA 1.OpF  ±  20%  350 V
7708  pr. „          461 PA 1.0  +  1.0 HF  ±  20°/a  350 V
7709 "          461 CB O.5HF  ±  20%  350 V
7710 "         465CA 2.0 pF  ±  20% 350 V
7710  pf. 465PA 2.0  +  2.0    F  ±  ZOO    350 V
7711 „          461 DA Foil  and  Paper 0.1 #  ±  ZOO/: 500 V
7712 „         450AA Metallised  Paper 2.OpF  ±  25% 150 V
7718 "         460CA Foil  and  Paper,, 0.25 pF  ±  20% 350 V
7719  Mk.  2 "          453BA 1.8  +  0.9 #F  ±  15°/o ZOO V
7720 "1A

Metallised  Paper
O.45H,F  ±  15%    50V

7721 "         464AA 5.OpF  ±  25% 150 V
7723 464BA 4.OpF  ±  20°    250 V
7724 "          463AA Foil  and  Paper 10.OpF±10°/:150V
7725 462BA 2.0    F±200    2ooV
7727 "         466DA Metallised  Paper 1.8 #F  ±  20% 200 V
8001 455-LWA432CA Metallised   Polyester,,,, 0.25 44F  ±  20°/a 250 V
8003 „         430CA 0.05 pF  ±  20% 250 V
8004 .          431 CA 0.1 4.F  ±  20% 250 V
8005 "          433CA 0.5 pF  ±  20% 250 V
8006 "         434CA 1.0 HF  ±  20°/o 250 V
8007 „          435CA 2.0 44F  ±  20°/a 250 V

January  1963                                     © 1963 Standard Telephones and cables Limited                                    P.O.   1-B
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MINIATURE  MOULDED  THIN  FILM
CLOSE   TOLERANCE   CAPACITORS

PROVISIONAL  DATA

CODE :  STATCAPS

a

rl

BRIEF   DATA

Capacitance  Range            lop to  l0n5

Working voltage                  25V d.c. max.

Temperature Range           -40°C to +|oo°C

Capacitance Tolerance      ±0,1% to  ±1%

±  p30 minimum  on
any tolerance.

W.B.   Capacitance  values  in  this  data  sheet  are  stated  in  accordance  with  BS  1852.
e.g.10n5  is  10,5  nanofarads  (10  500pF)

p30 is 0,3pF

This  new  range  of  miniature,  close  tolerance,  capacitors  has  been  developed  by
Ill Components Group Film Circuit Operation, for application in circuits where precision
and  stability  are  of  paramount  importance.  A  comprehensive  range  is  available,  with
values  from  lop  to  10n5  in  8  case  sizes.  The  Capacitors  are  bi-polar  and  are  manu-
factured to customers  precise  requirements. They are extremely stable and very reliable
in operation,  having  comparable  performance to other glass dielectric types.

Thin Film close tolerance capacitors are produced by vacuum deposition of aluminium
electrodes  and  a  silica  (Si  02)  dielectric  layer  onto  a  glass  substrate.   The  silica  has  a
dielectric  constant  of  3,75  and  a  refractive  index  of  1,458.  Close tolerance  is  obtained
by   adjustment   on   computer   controlled   automatic   microengraving   machines.   The
capacitors  are  moulded  in  low  expansion  thermosetting  l'esin  with  radial,  solder coated
nickel  leadwires.

JANUARY  1971                                                                                                              STATCAPS-1
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CODE:  STATCAPS

DIMENS.ONS

=-X

CAPACITANCE CASE

MAXIMUM   DIMENSIONS NOMINAL   DIMENSIONS

X Y Z S D
RANGE SIZE mm         ins mm         ins mm         ins mm         ins mm         ins

1 0p to 64p A 5,10   0,201 6,70  0,264 3,71    0,146 2,5    0,1 0,25   0,010
20p to 150p a 8,89  0,350 5,59  0,220 5555566 15   0,203 5,1     0,2 0,50  0,020
1 50p to 350p C 811 89  0,350 7,87   0,310 15   0,203 5,1     0,2 0,50  0,020
350p to 1 no D 94  0,470 9,14   0,360 15   0,203 7,6   0,3 0,60  0,024
1 no to  1 n5 E 13 21   0,520 10,29   0,405 15   0,203 7,6    0,3 0,60  0,024
1 n5 to 3n5 F 18 29  0,720 12,19   0,480 97   0,235 10,2    0,4 0,80to,032
3n5 to 6n5 G 29 461,160 12,19   0,480 73   0,265 15,2    0,6 0,80  0,032
6n5 to 10n5 H 29,461,160 18,80   0,740 73   0,265 15,2    0,6 0,80   0,032

NOTE  1            The length  of the terminations  (L)  is 31,7mm  (1,25  inches)  minimum.

NOTE 2           The manufacturing dimensions are inches.

NOTE 3          The  tolerance  on  the  wire  spacing   (Dimension  S)   is  ±O,5mm  (±0,020
inches).

NOTE 4          The tolerance on the terminal wires  (Dimension  D)  are as follows:-
Case size A                      +0,03mm -0,02mm  (+0,0011in -0,0008in)
All other case sizes        +10% -0,05mm (-0,002 inches)

t   At present, case size F capacitors are supplied with 0,60mm  (0,024 inch) dia. terminal
wires.  A  change  to  O,80mm   (0,032  inch)   dia.  will   be  made  to  fall   in  line  with   BS
9070-N-002  at  a  later date.  PCB's  should  be  compatible  with  the  larger diameter.

JANUARY   1971 STATCAP-2



CODE:  STATCAPS

ELECTRICAL  CHARACTEFtlsTICS

Capacitance  Flange
Working Voltage

r/  Capacitance Tolerance

Rated Temperature  Range
Temperature Coefficient at 1   kHz

Averaged long term Capacitance
Stability     at l2Vfd.c.

at 25V d.c.
Capacitance change with frequency
(dependent on value and case size)
Insulation resistance at +25 °C
Dissipation factor (tan delta.)

from -40°C to +100°C at lkHz-1  MHz
25°C            at  5MHz

n

rl

lop toull On5

25V d.c.

±0,1%  ±O,2yo  ±0,3%  ±0,4% ±0,5%
±1%   with   a   minimum   capacitance
value of  ±0,3p  on  any tolerance.
-40°C to +|oo°c
±20 ppm/OC

±0,025% per 1000 hrs.
±0,035% per 1000 hrs.

1% between  1  kHz and  1  MHz

1 Ola ohms typical, 1011 ohms minimum

O,0003:typical
<0,002,:(0,0015 typical)

~.8.  When   measuring   these   close  tolerance   components,   care   must   be   taken   to
eliminate the effect of stray c8pacitance and interference.

ENVIFIONMENTAL   CHAFtACTERISTICS

The  capacitors  will  meet the following  environmental  test  requirements  in  accordance
with  BS  2011  and  IEC 68.

lEC 68
Item                                   BS  2011

Temperature                  A & B

Humidity                               C

Vibration                               Fc

Acceleration                       Ga
Low Air  Density               M

Shock                                   Ea

Bump severity                  Eb
Robustness of

Terminations

Solderability

JANUARY   1971

Ua
Ub

T
(method 3)

Description

Rated temperature range
Damp heat (long term

exposure)
Resonance search
Endurance

Acceleration steady state

Trapezoidal  Pulse

Tensile
Bending

Conditions
-4o°C to +|oo°C
21  days

5-5 000 Hz (2g)
30-2 000 Hz (0,75mm/10g)

100 hrs.
100g

Relative  Density 0,003
mean  altitude 130 000 ft.
100g for 6ms
390 in/s2  (40g)
4 000 ±10 bumps
±kg  (1   lb)  load
±kg  (i lb)  4 bends through

goo

Solder globule method        235°C ±2°C

STATCAPS-



CODE:  STATCAPS

Terminal  Configuration
K  :  Radial

CAPACITOR   MARKING

The capacitors will be marked with the following information :-
One Face                                               Reverse Face

1 st Line                              Ill                                                          Capacitance
2nd  Line                             STATCAP                                              Tolerance
3rd  Line                             Working voltage  (25V)                    Case size and  Date code

"Performance figures and data quoted:jn this document are typical and must be specific-

ally confirmed in writing by standard Telephones and cables Limited bofor® they become (I
applicable to any particular t®nd®r, order or contract''.
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STC

Eil

A

oAPAoiTons
SYNTHETIC  2

Polystyrene
(UNPROTECTED  TUBULAR)

Codes  455-LWA-103 to 111  Close to/erance types
455-LWA-303 to 31 1  Wide to/erar)ce types

INTRODUCTION

i;t:u:o;;;ih:;i;;::ii;:i.h::i:a:E:i:;;iu;,:d;:eist:::p:i:;ii:::;:!di;i:;hj::i!:a::::siii;;:::;i:i:;:i:s;a;::;i:!i;a:iii!:itiai:d!::n;ii::c:i:[iij
take a month or more to occur.

The  power factor at  radio frequencies  is  affected  by the  resistance of the tapes  and foils.

CONSTRUCTION

;;e;:i:e:jn;s:i:ri:::tiff:,iae:a:hni,::itudt;:s:a;fti:#;w!in!dr;im:;a:f;::i;:g;w::i:e:s;iae;::Tn!dig::tfi::io:i:e!;titrrh?e:r:i,;,i!:hi,

STABILITY  OF  CAPACITANCE

;jniiiii;;i:;:§i;;i;;:i:ic;i:i!di;§{:;i;iii;ai:;ii;iv;t§:}ii:;;i;;i:ii]:s;::;:iihi;is;§ilr§:;i:;jigit::;::Col:P;:a::;:i:n::;::t;isi;
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SYNTHETIC  2

Codes  455-LWA-103  to  111
455-LWA-303  to  311

CONTINUED

SIC

ELECTRICAL  CHARACTERISTICS
Limits

(Reference temperature 20°C)
Close tolerance types

±
±
±
±
±

20 000pF
50 000pF

lnsulance  (300'volts  1   min)     Up to 10000pF

Ca:P!a§;!e§n:e§§§ie€rance

Power factor (900 c/s)

Wide tolerance types

::i35B:
WhicLheesvsetrhjasn86:oa68;

Morethan     2  x  10°Mn
"         "     1.5xl00   I.
„         „     1.Oxloe   „

250 000 QF or
750 000  Mf2 whichever  is
lower

Typical  Performance

Temperature coefficient of capacitance                           -150 ±  60 parts  per million  per °C.

Stabilityofcapacitance::§¥;#:i

Power  Factor at Various  Frequencies

Better than 0.1
Better than 0.3
Better than 0.

Fre(:/us;ncy
Nominal  Capacitance  (pF)

Upto 1000to         . 10 000 to Above
1000 10 000 100 000 100 000

800 0.0003 0.0003 0.0003 0.0003
1 0 000 0.0003 0.0003 0.0003 0.001

1 00 000 0.0003 0.005 0.001 -0.003 -
1   Mc/s 0.001 0.002 0.005ro.02 -

TEMPERATURE  AND  CLIMATIC  GRADE

The  500V types  meet the requirements of classification  H5 of draft British  Standard 2137
over the temperature range -40°C to  +70°C.

November  1965 SYNTHETIC  2-2
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STC
Codes  455-LWA-103  to  111

455-LWA-303  to  311
CONTINUED

SYNTHETIC  2

DIMENSIONS  AND  RATINGS

Lengthofterminalwlres.=#`imm(;#n)minimum

A

a

D.C.Working
Capacitance

Dimensions TerminalW- STC  Code

:,07toao8:
Range  (pF) Lmax D*min

IreDiameter
Close Wide

min        max mmin mmin
maxmmin nomlnalmmin tolerance455-LWA- tolerance455-LWA-

125
10    10000 14,3     0.56 6,6    0.2610,9    0.430,61     0.024 -105 -305

5000    25000 27,0    1.06 7.4    0.29 13,7     0.530,91     0.036,,,, -104 -304
10000    70000 39,7     1.56 8,4    0.3316,5     0.65 -103 -303

350
10       2000 14,3     0.56 8,1     0.3210,4    0.41 0,61     0.024 -111 _311

100010000 27,0     1.06 9,9    0.3915,5     0.61 0,91     0.036,,,, -109 -309
10000    30000 39,7     1.5614,0    0.5520,3    0.80 -108 -308

500 10       ,c,4^ 14,3     0.56  j8ir,ItT'   pJ`.r'Ll18,5     0.730,61     0.024 -110 -310

* Diameter varies according to capacitance.

N.B.-Metric dimensions are derived from  original  inch dimensions.

November  1965 SYNTHETIC  2-3



SYNTHETIC  2

PREFERRED   VALUE   CODES

Code  455-LWA-103

STC

125  V.  D.C.  WORKING

November  1965 SYNTHETIC  24



STC

A

h

PREFERRED   VALUE   CODES

Code  455-LWA-104

SYNTHETIC  2

125  V.  D.C.  WORKING

Capaci- I  Code
Maximum Capaci

Code
Maximum Capaci-

Code
Maximumtance Diameter tance Diameter tance Diameter

(pF) Suffix mm in (pF) Suffix mm in (pF) Suffix mm in

4750 JY 7.5 0.295 8490 CF 9.0 0.355 1 5000 DS 11,3 0.445
4800 JZ 7,5 0.295 8660 CG 9,0    0.355 1 5200 DT 11,3 0.445
4850 KA 7,5 0.295 8830 CH 9,2    0.360 1 5500 DV 11,4 0.450
4900 KB 7,5 0.295 9000 CJ 9.3 0.365 1 5800 DW 11,4 0.450
5000 BA 7,5 0.295 9160 CK 9,3 0.365 1 61 00 DX 11,6 0.455
5100 BB 7,6 0.300 9320 CL 9,3 0.365 1 6400 DY 11,7 0.460
5200 BC 7,6 0.300 9480 CM 9,4 0.370 1 6700 DZ 11,8 0.465
5300 BD 7.6 0.300 9640 CN 9.4 0.370 1 7000 EA 11,8 0.465
5400 BE 7.6 0.300 9820 CP 9,5 0.375 1 7300 EB 11,9 0.470
5500 BF 7,7 0.305 1 0000 CQ 9,6 0.380 1 7600 EC 11,9 0.470
5600 BG 7,7 0.305 1 0200 CR 9,6 0.380 1 7900 ED 12,1 0.475
5700 BH 7,9 0.310 10400 CS 9,6 0.380 1 8000 FE 12,1 0.475
5800 BJ 7,9 0.310 1 0600 CT 9,8 0.385 1 8200 EE 12,2 0.480
5900 BK 7.9 0.310 1 0800 CV 9.9 0.390 1 8500 EF 12,2 0.480
6000 BL 8,0 0.315 1 1 000 CW 9.9 0.390 1 8800 EG 12.3 0.485
6120 BM 8,0 0.315 1 1 200 CX 10,0 0.395 19100 EH 12,3 0.485
6240 BN 8,0 0.315 1 1 400 CY 10,0 0.395 1 9400 EJ 12.3 0.485
6360 BP 8,1 0.320 1 1 600 CZ 10,2 0.400 1 9700 EK 12.5 0.490
6480 BQ 8.1 0.320 1 1 800 DA 10,2 0.400 20000 EL 12,6 0.495
6610 BR 8,3 0.325 1 2000 DB 10,3 0.405 20300 EM 12.6 0.495
6740 BS 8,3 0.325 12200 DC 10,3 0.405 20600 EN 12,7 0.500
6800 FC 8,4 0.330 1 2400 DD 10,4 0.410 21 000 EP 12,7 0.500
6870 BT 8,4 0.330 12600 DE 10,5 0.41 5 21 400 EQ 12,8 0.505
7000 BV 8,4 0.330 1 2800 DF 10,5 0.41 5 21800 ER 12,9 0.510
7140 BW 8,5 0.335 1 3000 DG 10,7 0.420 22000 FF 12,9 0.510
7280 BX 8,5 0.335 1 3200 DH 10,7 0.420 22200 ES 12.9 0.510
7420 BY 8,6 0.340 1 3400 DJ 10,8 0.425 22600 ET 13,1 0.515
7560 BZ 8.6 0.340 1 3600 DK 10,8 0.425 23000 EV 13,1 0.51 5
7700 CA 8,8 0.345 13800 DL 10,9 0.430 23400 EW 13,2 0.520
7850 CB 8,8 0.345 14000 DM 10.9 0.430 23800 EX 13,2 0.520
8000 CC 8,9 0.350 14200 DN 11,0 0.435 24200 EY 13.4 0.525
8160 CD 8.9 0.350 14400 DP 11,0 0.435 24600 EZ 13.4 0.525
8200 FD 8,9 0.350 1 4600 DQ 11,2 0.440 25000 FA 13,5    I 0.530
8320   I CE 8.9    0.350 14800 DR 11.2 0.440
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SYNTHETIC  2

PREFERRED   VALUE   CODES

Code  455-LWA-105

STC

125  V.  D.C.  WORKING

Capaci-
Code

Maximum Capaci-
Code

Maximum Capaci-
Code

Maximum

tance Diameter tance Diameter tance Dlameter

(pF) Suffix mm in (pF) Suffix mm in (pF) Suffix mm in

10 DA 6,5 0.255 210 ET 6,5 0.255 386 GD 6,5 0.255

15 DB 6,5 0.255 215 EV 6,5 0.255 390 QC 6,5 0.255

20 DC 6.5 0.255 220 EW 6,5 0.255 393 GE 6,5 0.255

25 DD 6,5 0.255 225 EX 6.5 0.255 395 SY 6,5 0.255

30 DE 6,5 0.255 230 EY 6.5 0.255 400 GF 6,5 0.255

35 DF 6,5 0.255 235 EZ 6,5 0.255 405 SZ 6,5 0.255

40 DG 6,5 0.255 240 FA 6.5 0.255 407 GG 6,5 0.255

45 DH 6,5 0.255 245 FB 6,5 0.255 410 ZL 6,5 0.255

50 DJ 6,5 0.255 250 FC 6,5 0.255 415 GH 6,5 0.255

55 DK 6,5 0.255 255 FD 6,5 0.255 420 ZM 6,5 0.255

60 DL 6,5 0.255 260 FE 6,5 0.255 425 GJ 6,5 0.255

65 DM 6.5 0.255 265 FF 6,5 0.255 430 ZN 6,5 0.255

70 DN 6.5 0.255 270 FG 6,5 0.255 431 GK 6,5 0.255

75 DP 6,5 0.255 275 FH 6,5 0.255 435 TD 6,5 0.255

80 DQ 6,5 0.255 280 FJ 6,5 0.255 439 GL 6,5 0.255

85 DF\ 6,5 0.255 285 FK 6,5 0.255 440 TE 6,5 0.255

90 DS 6,5 0.255 290 FL 6,5 0.255 445 TF 6,5 0.255

91 QR 6,5 0.255 295 FM 6,5 0.255 447 GM 6.5 0.255

95 DT 6,5 0.255 300 FN 6,5 0.255 450 TG 6,5 0.255

100 DV 6,5 0.255 305 FP 6,5 0.255 455 GN 6,5 0.255

105 DW 6,5 0.255 310 FQ 6.5 0.255 460 TH 6,5 0.255

110 DX 6,5 0.255 315 QX 6,5 0.255 464 GP 6,5 0.255

115 DY 6,5 0.255 316 FR 6,5 0.255 465 TJ 6,5 0.255

120 DZ 6,5 0.255 320 QY 6,5 0.255 470 QD 6,5 0.255

124 QS 6,5 0.255 322 FS 6,5 0.255 473 GQ 6,5 0.255

125 EA 6,5 0.255 325 QZ 6,5 0.255 475 TK 6,5 0.255

130 EB 6,5 0.255 328 FT 6,5 0.255 480 TL 6,5 0.255

134 QT 6,5 0.255 330 QB 6,5 0.255 482 GR 6,5 0.255

135 EC 6,5 0.255 334 FV 6,5 0.255 485 TM 6,5 0.255

140 ED 6,5 0.255 335 SN 6,5 0.255 490 TN 6,5 0.255

144 QV 6,5 0.255 340 FW 6,5 0.255 491 GS 6,5 0.255

145 EE 6.5 0.255 345 SP 6,5 0.255 495 TP 6.5 0.255

150 EF 6,5 0.255 346 FX 6,5 0.255 500 GT 6.5 0.255

154 QW 6,5 0.255 350 SQ 6,5 0.255 510 GV 6,5 0.255

155 EG 6,5 0.255 352 FY 6,5 0.255 520 GW 6,5 0.255

160 EH 6,5 0.255 355 SR 6,5 0.255 530 GX 6,5 0.255

165 EJ 6,5 0.255 358 FZ 6,5 0.255 540 GY 6,5 0.255

170 EK 6,5 0.255 360 SS 6.5 0.255 550 GZ 6.5 0.255

175 EL 6,5 0.255 365 GA 6,5 0.255 560 HA 6,5 0.255

180 EM 6,5 0.255 370 ST 6,5 0.255 570 HB 6.5 0.255

185 EN 6,5 0.255 372 GB 6.5 0.255 580 HC 6,5 0.255

190 EP 6.5 0.255 375 SV 6,5 0.255 590 HD 6,5 0.255

195 EQ 6,5 0.255 379 GC 6,5 0.255 600 HE 6,5 0.255

200 ER 6,5 o.255 380 SW 6,5 0.255 610 TQ 6.5 0.255

205 ES 6.5 0.255 385 SX 6,5 0.255 612 HF 6.5 0.255

®
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STC PREFERRED  VALUE  CODES

Code 455-LWA-105
CONTINUED

SYNTHETIC  2

rt

Capaci-
Code

Maximum Capaci. Maximum Capaci-
Code

Maximum
tance Diameter tance Code Diameter tance Diameter
(pF) Suffix mm1 in (pF) Sufflx mm in (pF) Suffix mm in

620 TR 6,5 0.255 920 VT 6,5 0.255 1440 KH 6,5 0.255
624 HG 6,5 0.255 930 VV 6,5 0.255 1455 WG 6,5 0.255
630 TS 6,5 0.255 932 JE 6,5 0.255 1460 KJ 6,5 0.255
636 HH 6,5 0.255 940 VW 6,5 0.255 1470 WR 6,5 0.255
640 TT 6,5 0.255 948 JF 6,5 0.255 1480 KK 6,5 0.255
648 HJ 6,5 0.255 950 VX 6,5 0.255 1485 WS 6,5 0.255
660 TW 6,5 0.255 960 VY 6,5 0.255 1500 KL 6,5 0.255
661 HK 6,5 0.255 964 JG 6,5 0.255 1520 KM 6,5 0.255
670 TX 6,5 0.255 970 VZ 6,5 0.255 1540 VVT 6,5 0.255
674 HL 6,5 0.255 980 WA 6.5 0.255 1550 KN 6,5 0.255
680 QE 6,5 0.255 982 JH 6,5 0.255 1555 WV 6,5 0.255
687 HM 6,5 0.255 990 WB 6,5 0.255 1570 WW 6,5 0.255
690 TZ 6,5 0.255 1000 JJ 6,5 0.255 1580 KP 6,5 0.255
700 HN 6,5 0.255 1020 JK 6,5 0.255 1585 WX 6,5 0.255
710 VA 6.5 0.255 1035 WC 6,5 0.255 1600 WY 6,5 0-255
714 HP 6,5 0.255 1040 JL 6,5 0-255 1610 KQ 6,5 0.255
720 VB 6,5 0.255 1050 WD 6,5 0.255 1625 WZ 6,5 0.255
728 HQ 6,5 0.255 1060 JM 6,5 0.255 1640 KR 6,5 0.255
730 VC 6,5 0.255 1065 WE 6,5 0.255 1650 XA 6,5 0.255
740 VD 6,5 0.255 1080 JN 6,5 0.255 1670 KS 6,5 0.255
742 HR 6,5 0.255 1100 JP 6,5 0.255 1675 XB 6,5 0.255
750 VE 6,5 0.255 1120 JQ 6,5 0.255 1700 KT 6,5 0.255
756 HS 6.5 0.255 1135 WF 6,5 0.255 1725 XC 6,5 0.255
760 VF 6,5 0.255 1140 JR 6,5 0.255 1730 KV 6.5 0.255
770 HT 6.5 0.255 1150 WG 6,5 0.255 1750 XD 6,5 0.255
780 VG 6,5 0.255 1160 JS 6,5 0.255 1760 KW 6,5 0.255
785 HV 6,5 0.255 1165 WH 6,5 0.255 1775 XE 6,5 0.255
790 VH 6,5 0.255 1180 JT 6,5 0.255 1790 KX 6,5 0.255
800 HW 6,5 0.255 1200 JV 6,5 0.255 1800 QH 6,5 0.255
810 VJ 6,5 0.255 1220 JW 6,5 0.255 1820 KY 6,5 0.255
816 HX 6,5 0.255 1240 JX 6,5 0.255 1825 XF 6,5 0.255
820 QF 6,5 0.255 1255 WJ 6,5 0.255 1850 KZ 6,5 0.255
830 VK 6,5 0.255 1260 JY 6,5 0.255 1875 XG 6,5 0.255
832 HY 6,5 0.255 1270 WK 6,5 0.255 1880 LA 6,5 0.255
840 VL 6,5 0.255 1280 JZ 6,5 0.255 1900 XH 6,5 0.255
849 HZ 6,5 0.255 1285 WL 6,5 0.255 1910 LB 6.5 0.255
850 VM 6,5 0.255 1300 KA 6,5 0.255 1925 XJ 6,5 0.255
860 VN 6,5 0.255 1320 KB 6,5 0.255 1940 LC 6.5 0.255
866 JA 6.5 0.255 1340 KC 6.5 0.255 1950 XK 6,5 0.255
870 VP 6.5 0.255 1355 WM 6,5 0.255 1970 LD 6,5 0.255
880 VQ 6,5 0.255 1360 KD 6,5 0.255 1975 XL 6.5 0.255
883 JB 6,5 0.255 1370 WN 6,5 0.255 2000 LE 6,5 0.255
890 VR 6,5 0.255 1380 KE '6,5 0.255 2025 XM 6,5 0.255
900 JC 6,5 0.255 1385 WP 6,5 0.255 2030 LF 6,5 0.255
910 VS 6,5 0.255 1400 KF: 6.5 0.255 2050 XN 6,5 0.255
916 JD 6,5 0.255 1420 KG 6,5 0.255 2060 LG 6.5 0.255
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SYNTHETIC  2
PREFERRED   VALUE   CODES

Code  455-LWA-105

CONTINUED

STC

Capa.ci-
Code

Maximum Capaci- Maximum Capaci-
Code

Maximum
tance Diameter tance Code Diameter tance Diameter
(pF) Suffix mm in (pF) Suffix mm in (pF) Suffix mm in

2075 XP 6,5 0.255 3300 QK 7,4 0.290 4800 ZH 8,1 0.320
2100 LH 6,5 0.255 3340 ML 7,4 0.290 4820 NH 8,1 0.320
2125 XQ 6,6 0.260 3350 YJ 7,4 0.290 4850 ZJ 8,3 0.325
2140 LJ 6,6 0.260 3400 MM 7,4 0.290 4900 ZK 8,3 0.325
2150 XR 6,6 0.260 3450 YK 7.4 0.290 4910 NJ 8,3 0.325
2175 XS 6,6 0.260 3460 MN 7,4 0.290 5000 NK 8,3 0.325
2180 LK 6,6 0.260 3500 YL 7,5 0.295 5100 NL 8,3 0.325
2200 QJ 6.6 0.260 3520 MP 7,5 0.295 52cO NM 8,3 0.325
2220 LL 6,6 0.260 3550 YM 7,5 0.295 5300 NN 8.4 0.330
2225 XT 6,6 0.260 3580 lvlQ 7.5 0.295 5400 NP 8,5 0.335
2250 XV 6,6 0.260 3600 YN 7,5 0.295 5500 NQ 8,5 0.335
2260 Llvl 6,6 0.260 3650 MR 7,5 0.295 5600 NR 8,7 0.340
2275 XW 6,6 0.260 3700 YP 7,6 0.300 5700 NS 8,7 0.340
2300 LN 6.6 0.260 3720 MS 7,6 0.300 5800 NT 8,8 0.345
2325 XX 6,7 0.265 3750 YQ 7,6 0.300 5900 NV 8,9 0.350
2340 LP 6,7 0.265 3790 MT 7.6 0.300 6000 NW 8,9 0.350
2350 XY 6,7 0.265 3800 YR 7,6 0.300 6120 NX 8,9 0.350
2375 XZ 6,7 0.265 3850 YS 7,6 0.300 6240 NY 9,0 0.355
2380 LQ 6,7 0.265 3860 MV 7,6 0.300 6360 NZ 9,0 0.355
2400 YA 6,7 0.265 3900 QL 7,6 0.300 6480 PA 9,2 0.360
2420 LR 6,7 0.265 3930 MW 7,6 0.300 6610 PB 9,3 0.365
2425 YB 6,7 0.265 3950 YT 7,8 0.305 6740 PC 9,3 0.365
2450 YC 6,7 0.265 4000 MX 7.8 0.305 6800 QN 9,3 0.365
2460 LS 6,7 0.265 4050 YV 7,8 0.305 6870 PD 9,4 0.370
2475 YD 6,9 0.270 4070 MY 7,8 0.305 7000 PE 9.4 0.370
2500 LT 6,9 0.270 4100 YW 7,8 0.305 7140 PF 9,5 0.375
2525 YE 6,9 0.270 4150 MZ 7,8 0.305 7280 PG 9.7 0.380
2550 LV 6,9 0.270 4200 YX 7,9 0.310 7420 PH 9,7 0.380
2600 LW 6,9 0.270 4230 NA 7,9 0.310 7560 PJ 9,8 0.385
2650 LX 6,9 0.270 4250 YY 7,9 0.310 7700 PK 9.9 0.390
2700 LY 7,0 0.275 4300 YZ 7,9 0.310 7850 PL 9,9 0.390
2750 LZ 7,0 0.275 4310 NB 7,9 0.310 8000 PM 10,0 0.395
2800 MA 7,0 0.275 4350 ZA 7.9 0.310 8160 PN 10.0 0.395
2850 MB 7,1 0.280 4390 NC 7,9 0.310 8200 QP 10,2 0.400
2900 MC 7,1 0.280 4400 ZB 8,0 0.315 8320 PP 10,2 0.400
2950 IVID 7.1 0.280 4450 ZC 8,0 0.315 8490 PQ 10,3 0.405
3000 ME 7,1 0.280 4470 ND 8,0 0.315 8660 PR 10,3 0.405
3050 MF 7.1 0.280 4500 ZD 8,0 0.315 8830 PS 10.4 0.410
3100 MG 7.3 0.285 4550 NE 8.0 0.315 9000 PT 10,4 0.41 0
3150 YF 7.3 0.285 4600 ZE 8,0 0.315 9160 PV 10,6 0.41 5
3160 MH 7,3 0.285 4640 NF 8,0 0.315 9320 PW 10,7 0.420
3200 YG 7,3 0.285 4650 ZF 8,1 0.320 9480 PX 10,7 0.420
3220 MJ 7.3 0.285 4700 QM 8.1 0.320 9640 PY 10,8 0.425

I   3250 YH 7,3 0.285 4730 NG 8.1 0.320 9820 PZ 10,8 0.425
3280 MK 7,3 0.285 4750 ZG 8,1 0.320 1 0000 QA 11,0 0.430
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A

PREFERRED   VALUE   CODES

Code  455-LWA-108

SYNTHETIC  2

350  V.  D.C.  WORKING

Ctaa:acce'-\code Maximum

14400      AZ

MaximumDiametermmin Capaci-
Code

Maximum
Diameter tance Diameter

(pF)       Suffix mm in (pF) Suffix mmin

10000 AA 14,0     0.550 15,9 0.625 20600 BY 17,8 0.700

10200   i    AB 14,1    ,0.555 14600       BA 15.9 0.625 21 000 BZ 17,9 0.705

1 0400 AC 14'2  ,0.560 1 4800 88 16,0 0.630 21 400 CA 18,0     0.710

10600 AD 14,4 0.565 1 5000 BC 16,0 0.630 21 800 CB 18,2 0.715

1 0800 AE 14,5 0.570 1 5200 BD 16,1 0.635 22200 CC 18,3 0.720

1 1 000 AF 14.6 0.575 1 5500 BE 16,1 0.635 22600 CD 18,4 0.725

1 1 ZOO AG 14.6 0.575 15800 BF 16,3 0.640 23000 CE 18,5 0.730

1 1 400 AH 14,8 0.580 1 61 00 BG 16,4 0.645 23400 CF 18,7 0.735

1 1 600 AJ 14,9 0.585 1 6400 BH 16,4 0.645 23800 CG 18,8 0.740

1 1 800 AK 14,9 0.585 1 6700 BJ 16,5 0.650 24200 CH 18,8 0.740

1 2000 AL 15,0 0.590 1 7000 BK 16,7 0.655 24600 CJ 18,9 0.745

1 2200 AM 15,0 0.590 17300 BL 16,8 0.660 25000 CK 19,1 0.750

1 2400 AN 15,1 0.595 17600 BM 16,8 0.660 25500 CL 19,2 0.755

1 2600 AP 15,3 0.600 17900 BN 16,9 0.665 26000 CM 19,3 0.760

1 2800 AQ 15.3 0.600 1 8200 BP 17.0 0.670 26500 CN 19,5 0.765

1 3000 AR 15,4 0.605 1 8500 BQ 17,2 0.675 27000 CP 19,6 0.770

13200 AS 15,4 0.605 1 8800 BR 17,2 0.675 27500 CQ 19,7 0.775

1 3400 AT 15,5 0.610 1 91 00 BS 17,3 0.680 28000 CR 19.8 0.780

1 3600 AV 15,5 0.610 1 9400 BT 17,4 0.685 28500 CS 20,0 0.785

1 3800 AW 15,6 0.615 1 9700 BV 17,4 0.685 29000 CT 20,1 0.790

1 4000 AX 15,8 0.620 20000 BW 17,5 0.690 29500 CV 20,2 0.795

14200 AY 15,8 0.620 20300 BX 17,7 0.695 30000 CW 20,3    0.800
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SYNTHETIC  2
PREFERRED  VALUE  CODES

Code  455-LWA-109
CONTINUED

STC

350  V.  D.C.  WORKING

Capaci
Code

Maximum Capaci
Code

Maximum Capaci
Code

Maximum
tance Diameter tance Diameter tance Diameter
(pF)1000 Suffix mm in (pF) Suffix mm in (pF) Suffix mm in

AA 9.8 0.385 1555 GL 9,8 0.385 2250 HL 10,3 0.405
1020 AB 9,8 0.385 1570 GM 9,8 0.385 2260 CD 10,3 0.405
1035 FS •9,8 0.385 1580 BF 9.8 0.385 2275 HM 10,4 0.410
1040 AC 9,8 0.385 1585 GN 9,8 0.385 2300 CE 10,4 0.410
1050 FT 9,8 0.385 1600 GP 9,8 0.385 2325 HN 10,4 0.410
1060        AD 9,8 0.385 1610 BG 9,8 0.385 2340 CF 10,4 0.410
1065 FV 9,8 0.385 1625 GQ 9,8 0.385 2350 HP 10,4 0.410
1080 AE 9,8 0.385 1640 BH 9,8 0.385 2375 HQ 10,4 0.410
1100 AF 9,8 0.385 1650 GR 9,8 0.385 2380 CG 10,4 0.410
1120 AG 9,8 0.385 1670 BJ 9,8 0.385 2400 HR 10,4 0.410
1135 FW 9,8 0.385 1675 GS 9,8 0.385 2420 CH 10,4 0.410
1140 AH 9,8 0.385 1700 BK 9,8 0.385 2425 HS 10,6 0.415
1150 FX 9,8 0.385 1725 GT 9,8 0.385 2450 HT 10,6 0.415
1160 AJ 9,8 0.385 1730 BL 9,8 0.385 2460 CJ 10,6 0 .41 5
1165 FY 9.8 0.385 1750 GV 9,8 0.385 2475 HV 10,6 0.415
1180 AK 9,8 0.385 1760 BM 9,8 0.385 2500 CK 10,6 0.415
1200 AL 9,8 0.385 1775 GW 9,8 0.385 2525 HW 10,6 0.415
1220 AM 9,8 0.385 1790 BN 9,8 0.385 2550 CL 10,6 0.415
1240 AN 9,8 0.385 1820 BP 9,8 0.385 2600 CM 10,6 0.415
1255 FZ 9,8 0.385 1825 GX 9,9 0.390 2650 CN 10,7 0.420
1260 AP 9,8 0.385 1850 BQ 9,9 0.390 2700 CP 10,7 0.420
1275 GB 9,8 0.385 1870 GY 9,9 0.390 2750 CQ 10,7 0.420
1280 AQ 9,8 0.385 1880 BR 9,9 0.390 2800 CR 10,8 0.425
1285 GC 9,8 0.385 1900 GZ 10,1 0.395 2850 CS 10,8 0.425
1300 AR 9,8 0.385 1910 BS 10,1 0.395 2900 CT 10,8 I 0.425
1320 AS 9.8 0.385 1925 HA 10,1 0.395 2950 CV 10,8 0.425
1340 AT 9,8 0.385 1940 BT 10,1 0.395 3000 CW 11,0 0.430
1355 GD 9,8 0.385 1950 HB 10,1 0.395 3050 CX 11,0 0.430
1360 AV 9,8 0.385 1970 BV 10,1 0.395 3100 CY 11,0 0.430
1370 GE 9,8 0.385 1975 HC 10,1 0.395 3150 HX 11,1 0.435
1380 AW 9,8 0.385 2000 BW 10,1 0.395 3160 CZ 11,1 0.435
1385 GF 9,8 0.385 2025 HD 10,1 0.395 3200 HY 11,1 0.435
1400 AX 9,8 0.385 2030 BX 10.1 0.395 3220 DA 11,1 0.435
1420 AY 9,8 0.385 2050 HE 10,2 0.400 3250 HZ 11,1 0.435
1440 AZ 9,8 0.385 2060 BY 10,2 0.400 3280 DB 11,1 0.435
1455 GG 9,8 0.385 2070 HF 10,2 0.400 3340 DC 11,1 0.435
1460 BA 9,8 0.385 2100 BZ 10,2 0.400 3350 JA 11,2 0.440
1470 GH 9.8 0.385 2125 HG 10,2 0.400 3400 DD 11,2 0.440
1480 88 9,8 0.3 85 2140 CA 10,2 0.400 3450 JBi 11,2 0.440
1485 GJ 9,8 0.385 2150 HH 10,2    0.400 3460 DE 11,2 0.440
1500 BC 9,8 0.385 2175 HJ 10,2 0.400 3500 JC 11,2 0.440
1520 BD 9,8 0.385 2180 CB 10,2 0.400 3520 DF 11,2 0.440
1540 GK 9,8 0.385 2220 CC 10.3 0.405 3550 JD 11,3 0.445
1550          BE 9,8 0.385 2225 HK 10,3     0.405 3580 DG 11,3 0.445
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SIC PREFERRED   VALUE   CODES

Code  455-LWA-109
CONTINUED

SYNTHETIC  2

fl

Capaci-
Code

Maximum Capaci-
Code

Maximum •...'-... Maximum
tance Diameter tance Diameter Dia.meter
(pF) Suffix mm in (pF) Suffix mm in mm in

3600 JE 11,3 0.445 4500 JV 11,8 0.465 6480 ER 13,1 0.515
3650 DH 11,3 0.445 4550 DW 11.8 0.465

:1J :;
13,2 0.520

3700 JF 11,3 0.445 4600 JW 11,8 0.465 13,2 0.520
3720 DJ 11,3 0.445 4640 DX 12,0 0.470 13,4 0.525
3750 JG 11,4 0.450 4650 JX 12,0 0.470

;!!lii

13,5 0.530
3790 DK 11,4 0.450 4730 DY 12.0 0.470 13.5 0.530
3800 JH 11,4 0.450 4750 JY 12,0 0.470 13,6 0.535
3850 JJ 11,4 0.450 4800 JZ 12,1 0.475 13,7 0.540
3860 DL 11,4 0.450 4820 DZ 12,1 0.475 13,7 0.540
3930 DM 11,6 0.455 4850 KA 12,1 0.475 77007850

'FBiFC
13,9 0.545

3950 JK 11,6 0.455 4900 KB 12,1 0.475 14,0 0.550
4000 DN 11,6 0.455 4910 EA 12,1 0.475 80008160

'FDFE
14,1 0.555

4050 JL 11.6 0.455 5000 EB 12,2 0.480 14,2 0.560
4070 DP 11.6 0.455 5100    , EC 12,2 0.480 8320 I    FF             14,2 0.560
4100 JM 11,6 0.455 5200 ED 12,2 0.480 8490 FGi 14,4 0.565
4150 DQ 11,6 0.455 5300 EE 12,3 0.485 8660   , FH 14,5 0.570
4200 JN 11,7 0.460 5400 EF 12,3 0.485 8830        FJ           14,6 0.575
4230 DR 11,7 0.460 5500 EG 12,5 0.490 9000 FK          14,7 0.580
4250 JP 11,7 0.460 5600 EH 12,5 0.490 9160         FL           14,7 0.580
4300 JQ 11,7 0.460 5700 EJ 12.6 0.495 9320         FM      I    14,9 0.585
4310 DS 11,7 0.460 5800 EK 12,6 0.495 9480        FN     I 15,0 0.590
4350 JR 11,8 0.465 5900 EL 12,7 0.500 9640         FP       I    15,1 0.595

I    4390 DT 11.8 0.465 6000 EM 12.7 0.500 9820    !    FQ     , 15,3 0.600
4400 JS 11,8 0.465 6120 EN 12,8 0.505 10000        FR 15,4 0.605
4450 JT 11,8 0.465 6240 EP 13,0 0.510

I

I
4470 DV 11,8 0.465 6360 EQ 13,0   I 0.510
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SYNTHETIC  2

PREFERRED   VALUE   CODES

Code  455-LWA-1110

STC

500  V.  D.C.  WORKING

Capaci-
Code

Maximum Capaci-
Code

Maximum Capaci-I                I     Maximum
tance Diameter tance Diameter tance    Code       Diameter
(pF) Suffix mm in (pF) Suffix mm in (pF)     isufflxi    mm          in346CX9,40.370

10 AA 8.4 0.330 165 BJ 8,8 0.345

15 AB 8,4 0.330 170 BK 8,8 0.345 350        LT            9,4 0.370

20 AC 8,4 0.330 175 BL 8,8 0.345 352        CY           9,4    0.370

22 LA 8,4 0.330 180 BM 8,8 0.345 355         LV            9,4 0.370

25 AD 8,4 0.330 185 BN 8,9 0-350 358        CZ          9,4    0.370
30 AE 8.4 0.330 190 BP 8,9 0.350 360    ,    LW   I      9,4 0.370

33 LB 8,4 0.330 195 BQ 8,9 0.350 365    I    DA           9.4 0.370

35 AF 8,4 0.330 200 BR 8,9 0.350 370        LX           9,4 0.370

40 AG 8,4 0-330 205 BS 8,9 0.350 372        DB           9,4 0.370

45 AH 8.4 0.330 210 BT 8.9 0.350 375        LY            9,4 0.370

47 LC 8.4 0.330 215 BV 8,9 0.350 379         DC    I      9,4 0.370

50 AJ 8,4 0.330 220 BW 9,0 0.355 380        LZ           9,4 0.370

55 AK 8,4 0.330 225 BX 9,0 0.355 385         MA    t      9,4 0.370

60 AL 8,4 0.330 230 BY 9,0 0.355 386        D D          9.4 0.370

65 AM 8,4 0.330 235 BZ 9,0 0.355 393     I    DE             9.5     0.375

68 LD 8.4 0.330 240 CA 9.0 0.355 395    I    MB            9,5 0.375

70 AN 8,4 0.330 245 CB 9.0 0.355 400         DF     t      9.5 0.375

75 AP 8.4 0.330 250 CC 9,2 0.360 405         MC    I      9,5 0.375

80 AQ 8,4 0.330 255 CD 9,2 0.360 407        DG    ,      9,5 0.375

85 AR 8,4 0.330 260 CE 9,2 0.360 410     I     MD    I       9.5 0.375

90 AS 8,4 0.330 265 CF 9,2 0.360 415        DH          9,5    0.375

91 LH 8,4 0.330 270 CG 9.2 0.360 420    t    ME            9,5     0.375

95 AT 8.4 0.330 275 CH 9.2 0.360 425    ,    DJ            9,5    0.375

100 AV 8,4 0.330 280 CJ 9,2 0.360 430    I    MF     I       9.7     0.380

105 AW 8.4 0.330 285 CK 9,2 0.360 431     I    DK    ,      9,7 0.380

110 AX 8.4 0.330 290 CL 9,2 0.360 435    ,    MG    I      9,7 0.380

115 AY 8,5 0.335 295 CM 9.2 0.360 439         DL     I      9,7 0.380

120 AZ 8.5 0.335 300 CN 9,3 0.365 440        lvl H          9,7 0.380

124 LJ 8,5 0.335 305 CP 9,3 0.365 445    I    MJ            9,7     0.380

125 BA 8,5 0.335 310 CQ 9,3 0.365 447        DM          9,7    0.380
130 88 8,5 0.335 315 LN 9,3 0.365 450     I     lvlK    I       9,7 0.380

134 LK 8,5 0.335 316 CR 9,3 0.365 455        DN          9.7    0.380

135 BC 8,5 0.335 320 LP 9,3 0.365 460         ML     I      9,7 0.380

140 BD 8.7 0.340 322 CS 9,3 0.365 464       D P          9,7 0.380

144 LL 8,7 0.340 325 LQ 9,3 0.365 465        M N         9,7 0.380

145 BE 8,7 0.340 328 CT 9,3 0.365 473        DQ   I      9.7 0.380

150 BF 8,7 0.340 334 CV 9,3 0.365 475    (    MP    ,      9,8 0.385

154 LM 8.7 0.340 335 LR 9,4 0.370 480    I    MQ   I      9,8 0.385

155 BG 8.7 0.340 340 CW 9,4 0.370
£3   I   RR   1     :::

0.3850.385

160 BH 8.8 0.345 345 LS 9,4 0.370
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STC

a

PREFERRED   VALUE   CODES

Code  455-LWA-110
CONTINUED

SYNTHETIC  2

Capaci-tance(pF) I                    lMaxi mumeterin Capaci-
Code

Maximum Capaci- I     Maximum
tance Diameter tance

sCu°#: I   mD+am
eterin

(pF) Suffix mm in (pF)

490 0.385 760 NK 10,3 i o.4o5 1065 I.i 0.430
491 0.385 770 ET 10,3 0.405 1080 0.430
495 0.385 780 NL 10,4 0.410 1100 0.435
500 0.385 785 EV 10,4 0.410 1120 FQ      I     11.1 0.435
510 DV     I       9.8 0.385 790 NM 10,4 0.410 1135 :„::: 0.435
520

3yl    :::
0.385 800 EW 10,4 0.410 1140 0.435

530 0.385 810 NN 10,4 0.410 1150 PL       I    11.2 0.440
540

3:  I    :::
0.390 816 EX 10.4 0.410 1160

.
0.440

550 0.390 830 NP 10,4 0.410 1165 0.440
560 EA      I       9.9 0.390 832 EY 10,4 0.410 1180 0.440
570

::   1    :::
0.390 840 NQ 10,4 0.410 1200 0.440

580 0.390 849 EZ 10,4 0.410 1220 FW    I    11.3 0.445
590

:P    I    :::
0.390 850 NR 10,6 0.415 1240

:x   I  :::;
0.445

600 0.390 860 NS 10,6 0.415 1255 0.445
610

i!Li;;
0.390 866 FA 10,6 0.415 1260 0.445

612 0.390 870 NT 10,6 0.415 1270 0.450
620 0.395 880 NV 10,6 0.415 1280 0.450
624 0.395 883 FB 10,6 0.41 5 1285 0.450
630 MX        10,1 0.395 890 NW 10.7 0.420 1300 GA    I    11,5 0.450
636 EH      I     10,1 0.395 900 FC 10,7 0.420 1320 GB      I    11,5 0.450
640

:JY   (   :8::
0.395 910 NX 10,7 0.420 1340 0.450

648 0.395 916 FD 10,7 0.420 1355 0.455
650 MZ    i    10.1 0.395 920 NY 10,7 0.420 1360 0.455
660

rKA  L:,,:
0.395 930 NZ 10,7 0.420 1370 0.455

661 0.395 932 FE 10,7 0.420 1380 GE     ,    11,6 0.455
670

:LB   I  ::,:
0.395 940 PA 10,7 0.420 1385

:TF    I   ::::
0.455

674 0.395 948 FF 10,7 0.420 14cO 0.455
680 NC    I   10,2 0.400 950 PB 10,8 0.425 1420 GG    )    11,7 0.460
687 EM          10,2 0.400 960 PC 10,8 0.425 1440 GH     I    11,7 0.460
690 ND    I    10,2 0.400 964 FG 10.8 0.425 1455

:Y    I   ::::
0.465

700 EN         10,2NE10.2EP10,2NF10,2 0.400 970 PD 10.8 0.425 1460 0.465
710 0.400 980 PE 10,8 0.425 1470 pw   I   11,8 0.465
714 0.400 982 FH 10,8 0.425 1480 GK    i    11,8 0.465
720 0.400 990 PF 10,8 0.425 1485 px     I    11,8 0.465
728

i;:lii:;

0.400 1000 FJ 10,8 0.425 00`- __:LE#_:3 0.•470
730 0.405 1020 FK 11,0 0.430 152
740 0.405 1035 PG 110 0.430 1i40 1

742 0.405 1040 FL 11,0 0.430 155o    + Oen
750 0.405 1050 PH 11.0 0.430 1555 0.4750.
756 0.405 1060 FM 11,0 0.430 0
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SYNTHETIC  2
PREFERRED   VALUE   CODES

Code  455-LWA-110
CONTINUED

SIC

Capaci-
Code

Maximum Capaci-
Code

Maximum Capaci-I                      Maximam
tance Diameter tance Diameter tance  :  Code       Diameter
(pF) Suffix mm in (pF) Suffix mm in (pF)     ,Suffix      mm          in3450tRP,,16,00.630

1580 €Pj/ 12,1 0.475 2220 -Ht-' 13,5 0.530

1585 QB 12,1 0.475 2225 Cry 13,5 0.530 3460       t4fJ        16,0    0.630
1600 Qe 12,1 0.475 2250 QZ'H 13,5 0.530 3500         RQ)      16,1     0.635
1616 GQ 12,1 0.475 2260 13,5 0.530 3520     I    JP        I    16,1      0.635

1625
a,.

12,2 0.480 2275 13,6 0.535 3550    I        R     I    16,3     0.640

1640 12,2 0.480 2300 13,6 0.535 3580        J              16,3     0.640
1650 Q! 12,2 0.480 2325 R 13,6 0.535 3600    I    R         I    16,4     0.645

1670 8 12,2 0.480 2340 P 13,6 0.535 3650    ,    J           (    16,4     0.6453700IRI16,50.650

1675 12,3 0.485 2350 R 13,7 0.540
1700 €T 12,3 0.485 2375 RDE 13,7 0.540 3720    I    JS             16,5     0.650

1725

&
12,3 0.485 2380 13,7 0.540

:;;:   I   RT     I  :::7   :::;:1730 12,3 0.485 2400 13,9 0.545
1750 Qry 12,5 0.490 2420 H 13,9 0.545 3800        RW      16,8    0.660
1760

8wTw
12,5 0.490 2425 RFS 13,9 0.545 3850    I                    16,8     0.660

1775 12,5 0.490 2450 13,9 0.545 3860    I    J               16,8     0.660

1790 G* 12,5 0.490 2460 13,9 0.545 3930    I    J               16,9     0.665

1820

i
12,5 0.490 2475 R 14,0 0.550 3950    1    R             17,2     0.675

1825 12,6 0.495 2500 HT 14.0 0.550 4000    (    JX      I    17.2     0.675

1850 12,6 0.495 2525 R 14,1 0.555

1875 12,7 0.500 2550 V 14,1 0.555

1880 12.7 0.500 2600 WY 14,1 0.555

1900 12,7 0.500 2650 14,2 0.560
1910 H C 12,7 0.500 2700 14,4 0.565 4200    I    S             17,7     0.695
1925 12,7 0.500 2750 Z 14,5 0.570

::::  ,  f     I  :;::   8:;::1940 12,7 0.500 2800

#
14,6 0.575

1950 Qg 12,8 0.505 2850 14,6 0.575 4300         S         I   17,8     0.700
1970 12.8 0.505 2900 14,7 0.580 4310    I    K             17,8     0.700
1975 aQRQS 13,0 0.510 2950 14,9 0.585 4350        SE          17,9     0.705
2000 13,0 0.510 3000

#
15,0 0.590

2025 13,0 0.510 3050 15,1 0.595
2030 13,0 0.510 3100 15,2 0.600
2050 13,1 0.515 3150 R 15,4 0.605
2060 Lps 13,1 0.515 3160 JJJ!ti 15,4 0.605
2075 QT 13.2 0.520 3200 15,5 0.610
2100 H 13,2 0.520 3220 15,5 0.610 4600        €J           18,6     0.730
2125 Q 13.2 0.520 3250 15,6 0.615
2140 HJ,/ 13,2 0.520 3280 15,6 0.61 5
2150

/
13,2 0.520 3340 15,8 0.620

2175 QJK?K_ 13,2 0.520 3350 15,9 0.625
2180 13,2 0.520 3400 15,9 0.625
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STC
PREFERRED  VALUE  CODES

Code  455-LWA-111

SYNTHETIC  2

350  V.  D.C.  WORKING

Capaci-
Code

Maximum Capaci-
Code

Maximum Capaci-                 I     Maximum
tance Diameter tance Diameter tance    Code       Diameter
(pF) Suffix mm in (pF) Suffix mm in (pF)    Suffix    mmI- in

10 AA 8,1 0.320 185 BN 8,1 0.320 0.325
15 AB 8,1 0.320 190 BP 8,1 0.320 0.325
20 AC 8,1 0.320 195 BQ 8.1 0.320 0.325
25 AD 8,1 0.320 ZOO BR 8,1 0.320 0.325
30 AE 8,1 0.320 205 BS 8,1 0.320 0.325
35 AF 8,1 0.320 210 BT 8,1 0.320 0.325
40 AG 8,1 0.320 215 BV 8,1 0.320 0.325
45 AH 8,1 0.320 220 BW 8,1 0.320 0.325
50 AJ 8.1 0.320 225 BX 8,1 0.320 380    I    JV       ,      8,3 0.325
55 AK 8,1 0.320 230 BY 8,1 0.320 385     I    JW     'i      8.3 0.325
60 AL 8,1 0.320 235 BZ 8.1 0.320

;::  L3xP  ;,   :;;

0.325
65 AM 8,1 0.320 240 CA 8,1 0.320 0.325
70 AN 8,1 0.320 245 CB 8,1 0.320 0.325
75 AP 8,1 0.320 250 CC 8,1 0.320

:::   I   ,DyF    ,    :::
0.325

80 AQ 8,1 0.320 255 CD 8,1 0.320 0.325
85 AR 8.1 0.320 260 CE 8,1 0.320 407    ,    DG    :      8,3 0.325
90 AS 8,1 0.320 265 CF 8,1 0.320

:i:  I  I:Z:  I    ::;

0.325
91 JD 8,1 0.320 270 CG 8,1 0.320 0.325
95 AT 8,1 0.320 275 CH 8,1 0.320 0.325

100 AV 8,1 0.320 280 CJ 8,1 0.320 425    t    DJ             8,3 0.325
105 AW 8,1 0.320 285 CK 8,1 0.320

:;:   I   5R   I     8::
0.325

110 AX 8,1 0.320 290 CL 8,1 0.320 0.325
115 AY 8,1 0.320 295 CM 8,1 0.320 0.325
120 AZ 8,1 0.320 300 CN 8,1 0.320 0.325
124 JE 8,1 0.320 305 CP 8.1 0.320 0.325
125 BA 8,1 0.320 310 CQ 8,1 0.320 0.325
130 88 8,1 0.320 315 JJ 8,1 0.320 447    I    DM    I      8,3 0.325
134 JF 8,1 0.320 316 CR 8,1 0.320 450     I    KF      )       8,3 0.325
135 BC 8,1 0.320 320 JK 8,1 0.320 455  I  DN  I    8,3;ii.f";i 0.325
140 BD 8,1 0.320 322 CS 8,1 0.320 0.325
144 JG 8,1 0.320 325 JL 8,1 0.320 0.325
145 BE 8,1 0.320 328 CT 8,1 0.320 0.325
150 BF 8,1 0.320 330 JA 8,1 0.320 0.325
154 JH 8,1 0.320 334 CV 8,1 0.320

i!;  )  :I:  I    :;;

0.325
155 BG 8,1 0.320 335 JM 8,1 0.320 0.325
160 BH 8.1 0.320 340 CW 8,1 0.320 0.325
165 BJ 8.1 0.320 345 JN 8,3 0.325

:::   1   RE    I     ::;
0.325

170 BK 8,1 0.320 346 CX 8,3 0.325 0.325
175 BL 8.1 0.320 350 JP 8.3 0.325

:::   I  5r   )    :::
0.325

180 BM 8,1 0.320 352 CY 8.3 0.325 0.325

November  1965
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SYNTHETIC 2
PREFERRED  VALUE  CODES

Code  455-LWA-111

CONTINUED

STC

Capaci-
Code

Maximum Capaci-
Code

I     Maximum ICapaci-i     Maximum

tance Diameter tance Diameter ta.nce    Code  i     Diameter
(pF) Suffix mmin (pF) Suffix mm in (pF)       Sufflx'    mm in

495 KN 8.3 0.325 770 ET 8,3 0.325 1065         MD    I      8,7 0.340

500 DT 8,3     0.325 780 LF 8,3 0.325 1080         FN     I      8,7 0.340

510 DV 8,3     0.325 785 EV 8,3 0.325 1100     I     FP       I       8,7 0.340

520 DW 8,3 0.325 790 LG 8,3 0.325 1120         FQ     I      8,7 0.340

530 DX 8,3 0.325 800 EW 8,3 0,325 1135         ME            8,7 0.340
540 DY 8,3 0.325 810 LH 8,4 0-330

::£      LRF   ,    :::
0.340

550 DZ 8,3 0.325 816 EX 8,4 0.330 0.345

560 EA 8,3 0.325 830 LJ 8,4 0-330
::::       LSG   I     ::8

0.345

570 EB 8.3 0.325 832 EY 8,4 0.330 0.345

580 EC 8,3 0.325 840 LK 8,4 0.330 1180    I    FT              8,8 0.345

590 ED 8,3 0.325 849 EZ 8,4 0.330
::2:   I   :W   I     :::

0.345
600 EE 8,3 0.325 850 LL 8,4 0.330 0.345

610 KP 8.3 0.325 860 LM 8,4 0.330 1240         FX     I      8,9 0.350

612 EF 8,3 0.325 866 FA 8,4 0.330 1255          MHl      8,9 0.350

620 KQ 8,3 0.325 870 LN 8,4 0.330

:i;8  ,  :i   I   :::
0.350

624 EG 8,3 0.325 880 LP 8,4 0.330 0.350

630 KR 8,3 0.325 883 FB '8,4 0.330
:i8:   ,   LZK   i    :::

0.350

636 EH 8.3 0.325 890 LQ 8,4 0.330 0.350

640 KS 8,3 0.325 900 FC 8.4 0.330 1300    ,    GA          8,9 0.350

648 EJ 8,3 0.325 910 LR 8,4 0.330
::z:  I  ::   I    :::

0.355

650 KT 8,3 0.325 916 FD 8,4 0.330 0.355

660 KV 8.3 0.325 920 LS 8.4 0.330 1355     I    ML     ,       9,0 0.355

661 EK 8,3 0.325 930 LT 8,4 0.330 1360         GD    I      9,0 0.355

670 KW 8,3 0,325 932 FE 8,4 0.330 0.360

674 EL 8.3 0.325 940 LV 8,4 0.330 0.360
680 JC 8,3 0.325 948 FF 8,4 0.330 0.360

687 EM 8,3 0.325 950 LW 8,5 0.335 0.360
690 KY 8,3 0.325 960 LX 8.5 0.335 0.360
700 EN 8.3 0.325 964 FG 8,5 0.335 1440         GH    (      9.2 0.360

1710 KZ 8,3 0.325 970 LY 8,5 0.335 1455     I     MP            9.3 0-365

714 EP 8,3 0.325 980 LZ 8,5 0.335 1460    I    GJ       I      9,31470IMQ9,3 0.365
720 LA 8,3 0.325 982 FH 8,5 0.335 0.365
728 EQ 8,3 0.325 990 MA 8,5 0.335 1480    I    GK     1       9,3 0.365
730 LB 8.3 0.325 1000 FJ 8.5 0.335 1485     I    MR    I       9,4 0.370
740 LC 8,3 0.325 1020 FK 8,5 0.335 1500    :    GL     I       9.4 0.370
742 ER 8,3 0.325 1035 MB 8.5 0.335 1520    I    GM    I       9,4 0.370
750 LD 8.3 0.325 1040 FL 8,5 0.335 1540    :     MS      I       9,4 0.370
756 ES 8.3 0.325 1050 MC 8,5 0.335

:;53   I   :T   I     :::1
0.370

760 LE 8,3 0-325 1060 FM 8,7 0.340 0.375

November  1965
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STC PREFERRED   VALUE   CODES

Code  455lwA-111
CONTINUED

SYNTHETIC  2

Capaci-
Code

Maximum Capaci- Maximum
:::::i-\code

Maximum

tance Diameter tance Code       Diameter Diameter

(pF) Suffix mm in (pF) in (pF)       Suffix mm in

1570 MV 9,5 0.375 1700172517301750 0.380 1875188019001910
'\#

10,2 0.400

1580 GP 9,5 0.375 0.385 10,2 0.400

1585 MW 9,5 0.375 0.385 10,2 0.400

1600 MX 9,5 0.375 0.385 10.2 0.400

1616 GQ 9,5 0.375 0.385 19251940 NH,HC 10,2 0.400

1625 MY 9,5 0.375 0.390 10.2 0.400

1640 GR 9,5 0.375 0.390 195019702000 `NJHDlHE 10,3 0.405

1650 MZ 9,7 0.380 0.390 10.3 0.405

1670 GS 9,7 0.380 0.395 10,4 0.410

1675 NA 9,7 0.380 0.395 II

11

I
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SYNTHETIC  2

PREFERRED   VALUE   CODES

Code  455ILWA-303-304-305

STC

Code  455-LWA-303
125  V.  D.C.  WORKING

Capaci-
Code

|v|aximum Capaci- I  Code Maximum Capaci-
Code

Maximumtance Diameter tance Diameter tance Diameter
(pF) Suffix mm in (pF) Suffix mm in (pF) Suffix mm in

1 0000 A 8,3 0.325 20000 H 10,4 0.41 0 39000 Q 13,6 0.535
111000 a 8,5 0.335 22000 J 10,7 0.420 43000 R 14,2 0.560

1 2000 C 8,8 0.345 24000 K 11,1 0.435 47000 S 149 0.585
13000 D 8,9 0.350 27000 L 11,7 0.460 51000 T 15,3 0.600
1 5000 E 9,3 0.365 30000 M 12,1 0.475 56000 V 15,8 0.620
1 6000 F 9,7 0.380 33000 N 12,6 0.495 62000 W 163 0.640
1 8000 G 10,1      0.395 36000 P 13,1 0.515 68000 X 16,5 0.650

Code  455-LWA-304
125  V.  D.C.  WORKING

Capaci-
Code

Maximum Capaci-
Code

Maximum Capaci-
Code

Maximumtance Diameter tance Diameter tance Diameter
(pF) Suffix mm in (pF) Suffix mm in (pF) Suffix mm in

4700 A 7,4 0.290 8200 G 8,9 0.350 1 5000 N 113 0.445
5100 a 7,6 0.300 9100 H 9,3 0.365 1 6000 P 117 0.460
5600 C 7,8 0.305 10000 J 9,7 0.380 18000 Q 11,7 0.460
6200 D 8,0 0.315 1 1 000 K 10,1 0.395 20000 R 127 0.500
6800 E 8,3 0.325 1 2000 L 10,3 0.405 22000 S 13.1 0.515
7500 F 8,6    0.340 1 3000 M 10.7 0.420 24000 T 13,4 0.525

Code  455-LWA-305
125  V.  D.C.  WORKING

Capaci.
Code

Maximum Capaci-
Code

Maximum Capaci-
Code

Maximumtance Diameter tance Diameter tance Diameter
(pF) Suffix mm in (pF) Suffix mm in (pF) Suffix mm in

47 A 6,5 0.255 1200 M 6,5 0.255 4700 AA 81 0.320
68 a 6,5 0.255 1500 N 6,5 0.255 5100 AB 84 0.330

100 C 6,5 0.255 1800 P 6.5 0.255 5600 AC 86 0.340
150 D 6,5 0.255 2200 R 6,6 0.260 6200 AD 90 0.355220 E 6,5 0.255 2400 S 6,7 0.265 6800 AE 94 o.3-7o
330 F 6,5 0.255 2700 T 7,0 0.275 7500 AF 98 0.385
470 G 6,5 0.255 3000 V 7,1 0.280 8200 AG 104 0.410
560 H 6,5 0.255 3300 W 7,4 0.290 9100 AH 106 0.415
680 J 6.5 0.255 3600 X 7,5 0.295 10000 AJ 10,9 0.430
820 K 6,5 0.255 3900 Y 7,6 0.300

1000 L 6,5 0.255 4300 Z 7,9 0.310
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PREF:ERRED   VALUE   CODES

Code  455-LWA-308-309-311

SYNTHETIC  2

Code  455-LWA-308
350  V.  D.C.  WORKING

Capaci-
Code

Maximum Capa.ci-
Code

Maximum Capaci-
Code

|v|aximum
tance Diameter tance Diameter tance Diameter
(pF) Suffix mmin (pF) Suffix mm in (pF) Suffix mm in

1 0000 A 14.0 0.550 1 5000 D 16,0 0.630 22000 H 18,2 0.71 5
1 1 000 M 14,6 0.575 1 6000 E 16,3 0.640 24000 J 18,8 0.740
1 2000 a 15,0 0.590 18000 F 16,9 0.665 27000 K 19,6 0.770
1 3000 C 15,4    0.605 20000 G 17,5 0.690 30000 L 20,3 0.800

Code  455-LWA-309
350  V.  D.C.  WORKING

Capaci-
Code

Maximum Capaci-
Code

Maximum Capaci-
Code

Maximum
tance Diameter tance Diameter tance Diameter
(pF) Sufflx mm in (pF) Sufflx mm in (pF) Suffix mm in

1000 A 9,8 0.385 3000 H 10,9 0.430 5600 P 12,5 0.490
1200 8 9,8 0.385 3300 J 11,1 0.435 6200 X 13,0 0.510
1500 C 9,8 0.385 3600 K 11,4 0.450 6800 Q 13,4 0.525
1800 D 9,8 0.385 3900 L 11.4 0.450 7500 R 13,7 0.540
2200 E 10,3 0.405 4300 M 11,7 0.460 8200 S 14,2 0.560
2400 F 10.4 0.410 4700 N 11,9 0.470 9100 T 14,7 0.580
2700 G 10,7 0.420 5100 W 12,2 0.480 10000 V 15,4 0.605

Code  455-LWA-311
350  V.  D.C.  WORKING

Capaci.
Code

Maximum Capaci-
Code

Maximum Capaci-
Code

Maximum
tance Diameter tance Diameter tance Diameter
(pF) Sufflx mm in (pF) Suffix mm in (pF) Suffix mm in

10 A 8,2 0.320 150 H 8,2 0.320 1000 Q 8,5 0.335
15 a 8,2 0.320 220 J 8,2 0.320 1200 R 8.7 0.340
22 C 8,2 0.320 330 K 8,2 0.320 1500 S 9,3 0.365
33 D 8,2 0.320 470 L 8,2 0.320 1800 T 9,9 0.390
47 E 8,2 0.320 560 M 8,3 0.325 2000 V 10,4 0.410
68 F 8.2 0.320 680 N 8,3 0.325 2200 W 10,5 0.415

100 G 8,2 0.320 820 P 8,310.325
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SYNTHETIC  2

PREFERRED   VALUE   CODES

Code  455-LWA-310

SIC

Code  455-LWA-310
500  V.  D.C.  WORE([NG

Capaci-
Code

Maximum Capaci.
Code

Maximum Capaci-
Code

Maximum
tance Diameter tance Diametel. tance Diameter
(pF) Suffix mm 'in

(pF) Suffix mm in (pF) Suffix mm in

10 A 8,4 0.330 330 K 9,4 0.370 2200
•''

13.2 0.520
15 8 8,4 0.330 470 L 9,6 0.380 2400 13,7 0.540
22 C 8.4 0.330 560 M 9,9 0.390 2700

£
14,4 0.565

33 D 8,4 0.330 680 N 10,2 0.400 3000 15,1 0.595
47 E 8.4 0.330 820 P 10,4 0.410 3300 15.6 0.615
68 F 8,4 0.330 1000 Q 10,8 0.425 3600 16,4 0.645

100 G 8,4 0.330 1200 R 11,2 0.440 3900 16,9 0.665
150 H 8,7 0.340 1500 8 11,8 0.465 4300 17.8    0.700
220 J 9.0 0.355 1800 12.5 0.490 4700 I    18,6     0.730
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STC

ZE

®

POLY  1

Polystyrene and  Foil  Capacitors
Codes : CA41 -003, 007 and 005-With Grade

H5 Humidity Protection

This  range  of  protected   polystyrene  capacitors  will   meet  the  requirements   of
draft specification  DEF 5138A4 for operation  at 160V  d.c.

Sealing the ends of the wound  units with thermosetting  resin gives environmental
protection  to  grade   H5  (21   days)   DEF  5011,   grade  40/070/21   B.S.2401   (1966)   and
grade  5651.E.C.  68.  The  capacitors  will  also  meet the  requirements  of  robustness
classification  SPI  DEF 5011.

Attributes  of polystyrene capacitors are:

STABILITY-After temperature  cycling,  typically  better than  0.5  per  cent  after
100  cycles  20°C  to  70°C  (24  hours  at  each  temperature)  and  50
days  recovery (a total  of 250  days).

With  time,  after 3 years  under  normal  atmospheric  conditions
<1000pFut.13  per cent drift from  nominal
>1000pFut.05  per cent  drift from  nominal

NEGATIVE  TEMPERATURE  COEFFICIENT

HIGH  INSULATION  RESISTANCE

HIGH  RELIABILITY-All  stages  of manufacture are subject to  Quality  Assur-
ance  testing  to  ensure  that  the  capacitors  will  be  of  a
uniformly  high  standard.

April 1968 POLY 1-1

Standard Telephones and Cables Limited
Capacitor  Division,  Brixham  Road,  Paignton,  Devon
Telephone:  Paignton  50762         Telex: 42951

An     Associate    of 111



POLY  1 STC
Codes :  CA41 -003, 007 and 005-With Grade

H5  Humidity Protection
CONTINUED

DIMENSIONS  AND  RATINGS

Black  seal  indicates  outer foil.

STCCODE CapacitanceRange
MAXIMUM   DIMENSIONS

L D*
(pF) mmin mmin

CA  41.003 10-      680 15,2            0.60,'''32,51.28 5,1             0.20

CA  41.007 680-  8 200 10,2            0.40

CA  41.005 4 70043 000 13,7            0.54

I  Diameter varies  according to capacitance.

TERMINAL  WIRES

Length                          32mm  (1.25jn)  minimum

Diameter

Codes 003 and 007            0,5mm  (O.020in)  nominal

Code 005                                 0,9mm  (0.036in)  nominal

N.B.-Metric  dimensions  are  derived  from  inch  dimensions.

April 1968 POLY 1-2
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POLY  1

Codes : CA41 -003, 007 and 005-With Grade
H5 Humidity Protection

CONTINUED

ELECTRICAL  CHARACTERISTICS

Working voltage at 7o°C

LIMITS

(Reference temperature 20°C)
160V  d.c.

Capacitance tolerance

(S{8#BE:::a:::8::2°okoHOLz)1:8b?o5vj:2o5o:°£Pg:pF

Temperature coefficient of capacitance

Power Factor
measured  at lMHz  up to  and  including  1  OOOpF

„             „  900Hz  over 1  000pF

Insulation  resistance after 1  minute  at 300V  d.c.
up  to  10 OOOpF
10 001 pF to 20 000pF
20 001 pF and  over

Proof test voltage

Surge voltage

April 1968

±5°/o  or ±1 pF whichever is
±2°/o                    the greater.
±10/o

-150 ±  50  p.p.in./deg.  C.

<0.001
<0.0005

>2  x  106  MQ
>1.5  x   106  MQ
>1.0  x   106  MQ

3 times  rated voltage

1.5 times  rated  voltage

POLY IJ



POLY  1 STC
Codes =  CA41 -003, 007 and 005-With Grade

H5  Humidity Protection
CONTINUED

TYPICAL  PERFORMANCE

Power factor at various frequencies.

CapacitancepF
Frequ ency

1kHz 10kHz 100kHz 1MHz

220 0.00005 0.00007 0,00018 0.0002

4700 0.00004 0.00004 0.00033 0.0073

1 0 000 0.00005 0.00005 0.00087 0.0096

ENVIRONIVIENTAL

In  accordance  with  DEF 5011

Humidity  classification

Temperature range
Vibration test
Acceleration
Shock test
Low air density

EE

H5    (2    cycles    accelerated    and
2|daysL.T.D.H.)         u

-4o°C to  +7o°C
V1  (5 to 500Hz,  short endurance)
A3 (1009)

S2 (75g)
D1  (0.370,  mean  altitude  30 000 ft)

SOLDERABILITY

The solder coated copper terminal wires meet the requirements  of B.S. 2011  pt 2 T
(1966)  in  the aged  condition.

April  1968 POLY IJ
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OAPA0ITORS

Metallized   Polyester  Capacitor

(CA43  Range)

POLY  4

BRIEF  DATA
Capacitance  range                                                                                               O.032 HF to  lo.O pF
D.C.  working  voltages                                                                                   loo,160,  250,  400 and  630V

The capacitors described  in this data sheet are general  purpose  metallized  polyester types
which  are  capable  of  reliable  performance  under  continuous  use,  at  temperatures  up  to
+125°C. Although  similar in  performance, they are considerably smaller than foil  and  paper
capacitors and  in  most cases can  be used as  replacements. STC Polyester capacitors are ideal
for  use  in  communication,  control  and  measuring  equipment.  in  coupling,  filter  and  timing
circuits  and  for any  applica.tion  where  reliable  performance,  higher  operating  temperatures
and  small  physical  size are  important factors.

CO N STR u CTI O N
Metallized  electrodes  are  formed  by  depositing  fine  grain  aluminium  on  to  the  dielectric

film. An advanced  condensation technique is employed which  ensures a highly  uniform  layer.
In  addition  to  considerable  reduction  in   physical  size  resulting  from  the  use  of  metallized
electrodes, the capacitors have the added  reliability of self-healing. Contact to the electrodes
is made by metal end-spraying and soldering to the metal spray. This  makes contact over the
whole  length  of each  electrode and  results  in  an  exceptionally  low self-inductance.

The  completed  units,  which  have  axial  terminal  wires,  are  wrapped  in   plastic  film  and
sealed  at  each  end  with  thermosetting  resin.

SELF.HEALING
Self-healing  is  used  primarily  during  the  manufacturing  process  to  eliminate  the  effect  of

faults  (mainly  pin  holes) which are  inevitably  present  in  dielectric  rna.terials.  Where a defect
occurs  pa.rt  of  the  energy  stored  in  the  capacitor  is  used  to  burn  away  the  surrounding
metallizing,  and  isolate the fault.  The area  involved  is so  minute that the  properties  of the
capacitor are  not affected.

This  clearing  procedure  gives  rise  to  a  small   pulse  in  the  external  circuit  and  for  this
reason all  STC  metallized  polyester capa.citors are subjected to a stringent burn-out process
during  manufacture.  This  ensures  that  the  number  of  self-healing  pulses  during  service  is
kept to a  minimum.

These capa.citors are  manufactured  by our Italian Associates Ill Sta.ndard,  Milan.

December  1966                                                                                                                                 POLY  4-1

Standard Telephones and Cables Limited
Capacitor  Division,  Brixham  Road,  Paignton,  Devon
Telephone:  Paignton  50762         Telex: 4251
London  Sales Office, Telephone:  Footscray 3333    Telex: 21836
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POLY  4

(CA43  Range)
CONTINUED

STC

TEMPERATURE  AND  CLIMATIC  GRADE
STC  Polyester  capacitors  meet  the  requirements  of  Humidity  Severity  H5  of  DEF-5011.

The  range described  here  is suitable for continuous use over the temperature  range  -55°C
to  +125°C when  derated  as shown  below.

ELECTRICAL  CHARACTERISTICS
Limits  (Reference temperature 20°C)

Capacitance  tolerance
Standard

To  special  order

±20%
±10%
±10% and  ±5%
±50/o

Working voltages  up to 85°C  (derate  by 50°/o for 125°C)
D.C.                                                                                                                    100V,160V,  250V,  400V and  630V
A.C.  up  to  120  Hz

(a)     communications  equipment
(b)     industrial  equipment

Proof test  voltage  (applied  for 1  min)

Surge  voltage  (max  2  min  per  hour)

Ambient temperature  range

lnsulance  after  1   minute  at  100V  d.c.

Power factor at 1  000  Hz
at       50  Hz

Temperature  coefficient  of capacitance

Stability of capacitance with  time

December   1966

40V,    65V,   120V  and  150V
75V,115V,175V,  220V  and  250V

2 times  working  voltage

1.5 times  d.c.  working  voltage

-55oC to  +|25oC

>0.1  pF  ±  5 000 QF
<0.1  4¢F  ±  50 000  MQ

<0.008
<0.0025

400  p.p.in/deg C  between  20°C
and  8o°C

Undernormaloperatingconditjons
it   is   estimated   that   capa.citance
drift over a 1 O-year period will not
exceedl°/o.

POLY  4L2
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(CA43  Range)
CONTINUED

POLY  4

DIMENSIONS  AND  RATINGS

-I_ __ `F
L.I

Terminal Wires
Length           32  mm  (1.25  in)  minimum
Diameter    0,8  mm  (0.032  in)  nominal

N.B.-Manufacturing dimensions are  metric.

Rated  WorkingVoltage
auIS

auI
MAXIMUM   DIMENSIONS

STC  CODE%Ia =a'a
D.C. D.C.

L Dac at u I
85OC 125OC 4F % mmin mmin

100 50

0.1

±20

18      0.71 6,5       0.26 CA43  001   BGA
0.15 18       0.71 7,0      0.28 „       001   BHA
0.22 18       0.71 8,0       0.32 "       001   BJA
0.33 18       0.71 8,5       0.34 „       001   BKA
0.47 18      0.71 10,0       0.39 „       001   BLA
0.68 23      a.91 9,0      0.35 "       001   BMA

1.a

±10

23      0.91 10,5        0.41 CA43  001   BNB
1.5 23      a.91 13,5        0.53 "       001   BPB
2.2 23      0.91 15,5        0.61 "       OOI   BOB
3.3 33       1.30 14,5       0.57 „        OOI   BRB
4.7 33       1.30 16,5       0.65 „       001   BSB
6.8 33       1.30 19,a      0.77 „       001   BTB

10.0 33       1.30 22,5       0.89 "       001   BVB

160 80

0.1

±20

18      0.71 9           0.35 CA43  001   CGA
0.15 18       0.71 10           0.39 „      001CHA
a.22 18      0.71 11             a.43 "       OOI   CJA
0.33 23       0.91 10            0.39 "      001   CKA
0.47 23       0.91 12          a.47 "       001   CLA
0.68 23       0.91 16           0.63 .       001   CMA

1.0

±10

23      0.91 17           0.67 CA43  001   CNB
1.5 33       1.30 16            0.63 "        OOI   CPB
2.2 33       1.30 19           0.75 .       001   COB
3.3 33       1.30 22          0.87 "       001   CRB
4.7 46       1.81 21            0.83 ..       001   CSB
6.8 46       1.81 25           0.98 '.       001   CTB

10.0 46       1.81 29            1.14 "       001CVB

November  1967 POLY  4-3



POLY 4

(CA43  Range)
CONTINUED

STC

Rated  WorkingVoltaEe
8ISu a'uISa0

MAXIMUM   DIMENSIONS

STC  CODED.C. D.C.
aa

L Dat at u I-
85OC 125OC „F % mmin mm                in-

250 125

0.1

±20

29       1.14 8          a.32 CA43  001   EGA
0.15 29       1.14 10            0.39 "       001   EHA
a.22 29      1.14 11              0.43 .,        001    EJA
0.33 29       1.14 14           0.55 „       001   EKA
0.47 29       1.14 16           0.63 .        001    ELA
0.68 29       1.14 17           0.67 „       001   EMA

1.0

±10

39       1.54 18            0.71 CA43  001   ENB
1.5 39       1.54 20          0.79 „        001    EPB
2.2 39      1.54 22          0.87 "       001   EQB
3.3 46      1.81 25          0.98 „       001   ERB
4.7 46       1.81 29           1.14 „       001   ESB
6.8 46       1.81 32           1.26 „       001   ETB

10.0 46       1.81 37            1.46 ..        001    EVB

400 ZOO

0.033

±20

18      0.71 8,5       a.34 CA43  001   HDA
0.047 18      0.71 9.5       a.37 .        001   HEA
0.068 18       0.71 10,5        0.41 „       001   HFA
0.1 23      0.91 10           a.39 "       001   HGA
0.15 23      0.91 12           0.47 „       001   HHA
a.22 23       0.91 15            0.59 .       001   HJA
0.33 23      0.91 17.5       0.69 "       001   HKA
0.47 33       1.30 16            0.63 "       001   HLA
0.68 33       1.30 18,5        0.73 "       001   l|MA

1,a

±10

33       1.30 21,5       0.85 CA43  001   HNB
1.5 46       1.81 21             0.83 .       001   HPB
2.2 46       1.81 25           0.98 „       001   HOB
3.3 46        1.811 29            1.14 "       001   HRB

630 315

0.033

±20

23      0.91 10           a.39 CA43   001   LDA
0.047 23      0.91 11             a.43 ..        001    LEA
0.068 23       0.91 14           0.55 .,       col   LEA
0.1 33       1.30 13              0.51 "       001   LGA
0.15 33       1.30 15            a.59 "       001   LHA
a.22 33       1.30 17           0.67 .        001    LJA
0.33 33        1.30 20,5       0.81 „        001    LKA
a.47 46       1.81 20          0.79 „        001    LLA
0.68 46       1.81 23            0.91 "       001   LMA

1.0 ±10 46       1.81 27            1.06 CA43  col   LNB

The final letter in each of the above codes is for the standard capacitance tolerance which is the widest available.
Capacitors wich  closer tolerances are  indicated  by altering  the ftnal  lect®r as follows:

a for  ±10% e.g.  CA43 001  CGB   =  0.1  pF  ±10% at 160V
C for  ±   5% e.g.  CA43  001  CGC   =  0.1  pF  ±   5% at 160V

November  1961 POLY  41
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STC
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(CA43  Range)
CONTINUED

POLY 4

TYPICAL  PERFORMANCE

Capacltance change
with Temperature
(Referred to 20°C)

/a
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Variatlon of
lnsulance

with Temperature
(Measured at looY)

March  1968

Variation of
Power Factor

wl€h Temperature
(Measured at 1  000 Hz)
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POLY 4

(CA43  Range)
CONTINUED

STC

TYPICAL  PEFLFORMANCE+opt/Aved
Variation of Capacitance with Frequenqr (Measured at 25°C)I

I
I

.I

I

100                      1k                      10k                     look
FREQUENCY  (Hz)

Var!atfon Of Power Factor with Frequency (Measured at 25°C)

March  1968
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POLY 5

Metal Cased Metallised Polycarbonate
Capacitors

Codes: 43-11 to 43-16

A

A

BRIEF DATA

8ioppa;i::n4?7eprFange
0.01L.F to 2.2L.F
0.01uF to 1.OuF
0.01 uF to 0.47uF

w%O#::(Oi3#.:

250V  d.c.  (160V a,c
400V d.c. (250V a.c

A  range  of tubular,  hermetically  sealed,  metallised  polycarbonate  capacitors for  protes-

t::o:::i::i:::r:o:::;:yepj;:§tj[::;S::°:Pd:a%Snta#o:t[syn:d::i:£,:mah:,::die:nhts;,s:cS±:r:crn:g:tr:ahcvtc:kr;s:t:c3syTue£±n::,n:,:§j;i;
lent over a wide temperature range.

FEATURES
High  insulation resistance which  is stable over a wide temperature range and with time.
Low temperature coefficient of capacitance.
Low and stable  loss angle.

Small  size.  An  hermetically sealed capacitor, which for a given  rating,  is smaller than any
comparable unit.

USE IN RADIO INTERFERENCE SuPPRESSION

i:tifeej2e5d:i::s;:n.pgr%ar::;,iiESp:!tragb:%,#:he::;ri!:i:5ic¥rgoai§':4:?STj::i:Ce:#it!:c:B;C;a#:s:.:i?,rg;i8:?

March 1969                                                                                                                                        Pol.Y 5-1

lTT Components Group Europe
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POLY 5

CAPACITANCE RANGE

CODE WORKING  VOLTAGE CAPACITANCE NATO STOCK NUMBER
AT 100OCd.c.    a.c. (uF)

43-11-AGA

63 40

0.10
43-12-AHA 0.15
43-12-AJA 0.22
43-13-AKA 0.33
43-13-ALA 0.47
43-14-AMA 0.68
43-14-ANA 1.0

43-15-APA 1.5

43-15-AOA 2.2
43-16-ARA 3.3
43-16-ASA 4.7

43-11-BAA

100 63

0.01

591 0-99-519usl 6

43-11-BBA 0.015
43-11-BCA 0.022
43-11-BDA 0.033
43-11-BEA 0.047
43-12-BFA 0.068

5910-99-956-1 08643-12-BGA 0.10
43-13-BHA 0.15

591 0-99-519usl 443-13-BJA 0.22
43-14-BKA 0.33 5910-99-519-637
43-14-BLA 0.47 59io-99-5igrfe638
43-15-BMA 0.68

5910-99-519"1 543-15-BNA 1.0

43-16-BPA 1.5

591 o-99-51 9rf82i43-16-BOA 2.2

43-11-EAA

250 160

0.01
43-11-EBA 0.015
43-11-ECA 0.022
43-12-EDA 0.033
43-12-EEA 0.047
43-13-EFA 0.068
43-13-EGA 0.10
43-14-EHA 0.15
43-14-EJA 0.22
43-15-EKA 0.33
43-15-ELA 0.47
43-16-EMA 0.68
43-16-ENA 1.0

43-11-HAA

400 250

0.01
43-12-HBA 0,015
43-12-HCA 0.022
43-13-HDA 0.033
43-13-HEA 0.047
43-1 4-H FA 0.068
43-14-HGA 0.10
43-15-HHA 0.15
43-15-HJA 0.22
43-16-HKA 0.33
43-16-HLA 0.47

The final  letter  in  each  of the  above  codes  is for the  standard  capacitance tolerance  of

:g°t°{°ewfihnj:,h,:Stttehrea#o:Ri£:?ilable.`Capacitorswithclosertolerancesareindicatedbya|ter.

8{::±t3%:::8:£::=BE88:8£#F±t8%:{]%¥
March 1969 POLY 5 -2
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POLY 5

DIMENSIONS

r\

A

::=§ie:e:va!?,reegnntg:tthh

P    -Pitch for printed circuit mounting

8,.I
Case diameter
Diameter over sleeve

The sleeve projects a minimum of 1,3mm (0.05in)  over each end of the case.

CASESIZE
MAXIMUM  DIMENSIONS

L, L, L® D, D2
•   mm           in mmin mmin mmin -mm           in

43-1 1 15,5 0.61 20,3 • 0.80 20,3 0.80 4,64,66,66,69,713,2 0.18 5,1 0.20
43-1 2 •  18,0 0.71 22,9 0.90 22,9 0.90 0.18 5,1 0.20
43-1 3 18,0 0.71 22,9 0.90 22,9 0.90 0.26 7,1 0.28
43-1 4 23,9 0.94 30,5 1.20 30,5 1.20 0.26 7,1 0.28
43-1 5 30,5 1.20 35,6 1.40 35,6 1.40 0.38 10,7 0.42
43-1 6 30,5 1.20 35,6 1.40 35,6 1.40 0.52 14,2 0.56

TERMINAL WIRES
Diameter types 11  to 14           0,7mm  (0.028in)  nominal

typesl5andl6       0,9mm  (0.036in)  nominal
Tolerance                                 +10% -0,05mm (0.002in)

Length                                                32mm  (1.25in)  minimum

PRINTED CIRCulT MOUNTING
For printed circuit board mounting, theterminal centres should not be less than dimension

P above.
P  =L2   +3,5mm  (0.14in)

N.B.  Manufacturing  dimensions are inches.

March 1969 POLY 5 -3



POLY 5

CAPACITOR PERFORIVIANCE

The  data  below  including  Figs.1,  2, 3 and 4 are  design  limits  within  which  the  capacitors
Wj#[8:.rf5°:omgs£::S:aucrtv°er5'yo.fTypicALPERFORMANCEmeasuredonproductioncapacitors

selected  at  random.   All   production  cannot  be  guaranteed  to  comply  exactly  with  these
curves.

LIMITS (Reference temperature 20°C)

:s.e8e.#,i.:,32#,::ngd:4:f:o:r#8r:e:uencyderat,ng,
Capacitance range (measured at 800 to 1000Hz)

0.01 uF to

Capacitance tolerance
Standard
Special  order

Proof test voltage (applied for 1  minute)

Surge voltage (max.1  min/hour)

Pulse rise time (i.e.  max.  rate of change of volts)

Minimum  insulation  resistance at working voltage

Power factor (tan 6) at 1000Hz

Temperature coefficient of capacitance
-55°C to  +1co°C
-5o°Cto     +25°C
+2o°C to  +|oooC

;ibTaptd:i!iture        T4
H6
V3

Accelerati on          A3
Shock                       S3
Lowairdensity     D3

63V,     100V,  250V,  400V
40V,       63V,160V,  250V

4.7uF,  2.2uF,1.OLIF, 0.47uF

±20%
±10%and   ±5%

1.6 times  working voltage

1.5 times working voltage

<10V/us
10000QF or 25000MQ

whichever is the less

0.003 max.

+130  p.p.in/OC

I:80 {8  I:88 3:3:#8
Th_ese capacitors meet the following test requirements in accordance with  DEF 5011.

-55°C to  +|o0°C)
cycles accelerated and 56 days L.T.D.H.)
to 5000 Hz)

duration 6ms)
:  mean altitude 130000ft)

J'This is equivalent to:

B.S. 2401  (1966)  grade 55/100/56
IEC 68         class 444

SOLDERABILITY
The terminal wires  of these capacitors comply with the requirements  of  B.S. 2011  part 2T

(1966).

e

March 1969 POLY 5 -4
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POLY 5

LIMITS -continued

A

®

Fig.1.-Maximumrmswor€|nvgdY:.Itfg:gaesaFunctionofFrequency-
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Figi2.-Maximumrmswor,kLES¥.:I.tagaen::aFunctionofFr®quency-
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POLY 5

LIMITS -continued

Fig. 3.-Maximum rms Working Voltage as a Function of Frequency-
250V d.c. Range
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Fig. 4.-Maximum rms Working Voltage as a Function of Frequency-
400V d.c. Range
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POLYS

GRAPHS OF TYPICAL PERFORMANCE

Fig. 5.-Variation of Capacitance with Frequency
(measured at 20°C)

Mairch 1969
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Fig. 6.-Variation of Tan 6 with Frequency
(measured at 20°C)
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POLY 5

TYPICAL PERFORMANCE -continued

Fig. 7.-Variation of Capacitance with Temperature
(referred to 20°C measured at loco Hz)

0I Ill IMPF] IEGNI AT IED

/ PA PER

P.E .T.P

CASCAS E16Ell

PO LYCAPB ONATE

/
/

-55   -40      -20        0          20        40        60        80        loo
TEMPERATURE  (°C)

Fig. 8.-Variation Of Tan 8 with Temperature
(measured at loco Hz)
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POLY 5

TYPICAL PERFORMANCE -continued

A

Fig. 9.-Variation of Insulation Resistance with Temperature
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POLY 5

TYPICAL PERFORMANCE -continued

Fig.10.-Varia(tj;OC:::.mcpaepdaac|:oers|ithFrequency
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POLY 5

TYPICAL PERFORIVIANCE -continued

A

r\

Fig.11.-Varia{ifonv°i:T8:g::i::r¥)ithFrequency
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MOULDED  METALLISED  PLASTIC  FILIVI  CAPACITORS
CODES:  PMC  and  PMT

(Previously Coded  PMA,  PMF and  PMP)

BRIEF   DATA

Capacitor ranges     0,068prF to 4,7quF 100V d.c.
0,033rF to 2,2prF 250V d.c.
0,01 prF    to  1,OprF 400V d.c.

Capacitance tolerances
PMT  ±209/o ±10% ±5%
PMC ±20% ±109/o ±5% ±29/a

Rated Temperature I.ange ~ 40 °C to + 1 oo °C
Climatic category

PMCIR    40/100/4    (H3)

E#=2B}4o/1 oo/21  (H5)

rl

This data sheet replaces data sheets  Poly 6, 7 and 8 covering the PMA,  PMF and  PMP
ranges.
The capacitors have been recoded and uprated as follows.

PMA     Polycarbonate          Superseded by    PMCIR
PMF      Polycarbonate          Superseded by    PMC2R
PMP     Polyester                    Superseded by    PMT2R

Capacitors  in  these  recoded  ranges  provide  the  equipment designer with  an  accepted
Europe  wide  standard   range  of  low   cost,   high   performance   metallised   plastic  film
capacitors  housed  in  rugged  mouldings.  The  encapsulation  is  stable,  uniform,  non-
flammable, thermosetting  resin  and  is moulded  with tooted  projections to give stability
when mounting on printed circuit boards. The lead wires are Solder coated copper wii.a
for ease of soldering even after long storage periods.
Those  capacitors  are  produced  in  a  highly  mechanised  factory  with  advanced  Quality
Control  techniques applied from  the base  materials through to the finished  product, to
ensure a consistently reliable product standard.

POLYESTER   DIELECTRIC   TYPES
The PMT2R range has 21  day humidity classification  (BS 9000)  and is approved by the
Post  Office for  CD  2247  styles 8025, 8026 and  8027 A and  a, with additional special
approved codes 8019A, 8021 A and 8022A.

POLYCARBONATE   DIELECTRIC   TYPES
The  PMC2R  range also  has a  21  day  humidity rating  and  has  Post  Office approval for
CD  2247 styles 8025 A,  8  and  C, 8026 A,  a  and  C, and 8027 A,  a and  C.  This range
also  has approval  by SRDE  (certificate  No.  NS 3163).
The standard capacitance tolerance is ±20% with ±10% and ±5% available on all types.
Tolerances of  ±2% are available on the  PMC range only, either as a fully stabilised  unit
or  as  a  selection  at  final  test  without  stabilisation.  All  tolerance  grades  of  a  code  are
supplied  in the same  basic case size.

SEPT.1971                                                                                                                                      PMC/PMT-1
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CODE:  PMC/PMT

Dimensions are in mm.              The inch equivalents are shown in parentheses

Capacitanco 100V d.c. WORKING 250V d.c. WORKING 400V d.c. WORKING

L`F \^/ max. H max. T max.  S nom. VI/ max. H max.  T max.   S mom. W max. H max.  T max.   S nom.

0,0100,0150,0220,0330,0470,0680,100,150,220,330,470,681,01,52,23,34,7

13,5      9,0         5,0         10,2

13,5      9,0         5,0         10,2

13,5      9,0         5,0         10,2(0,53)(0,35)(0,20)(0,40)13,59,05,010,2(0,53)(0,35)(0,20)(0,40)13,59,05,010,2(0,53)(0,35)(0,20)(0,40)13,511,06,010,2

(0,53)   (0,35)   (0,20)   (0,40) (0,53)   (0,43)   (0,24)   (0,40)
13,5      9,0         5,0         10,2 13,5       11,0       6,0          10,2
(0,53)   (0,35)   (0,20)   (0,40) (0,53)   (0,43)   (0,24)   (0,40)
1 5       11,0       6,0         10,2 19,0       12,0       7,0         15,2

(0,53)   (0,35)   (0,20)   (0,40) (0 53)   (0,43)   (0,24)   (0,40) (0,75)   (0,47)   (0,28)   (0,60)
135      90         50         102 1 5       110       60          102 190       120      7             152
(o,'53)   (6,35)   (6,2o)   (o,'4o) (0 53)   (0,'43)   (6,24)   (0,'40) (0,'75)   (0,'47)   (6,28)   (0,'60)
135       110       60          102 1 0      120      70         152 190       15,0      90         15,2
(0,'53)   (0,'43)   (6,24)   (0,'40) (0 75)   (0,'47)   (6,28)   (0,'60) (0,'75)   (0,59)   (6,35)   (0,60)
15       110       60          12 1 0      120      70         152 260       ZOO       1              229
(0,'53)   (0,'43)   (6,24)   (0,40)2 (0

'75)   (0,'47)   (6,28)   (0,'60)
(1,'02)   (0,'79)   (0,'39)   (0,'90)

190       120       70         1 1 0      150      90         152 2            200      100      2   9
(o,'75)   (0,'47)   (6,28)   (060)2 (0

'75)   (0,'59)   (6,35)   (0,'60)
(1,'02)   (0,'79)   (0,'39)   (0,'90)

190       120       70          1 1 0      150      90         152 260      200      10,0      22,9
(0,75)   (0,47)   (0,28)   (0,60)2 (0

'75)   (0,'59)   (6,35)   (0,'60)
(1,'02)   (0,'79)   (0,39)   (0,90)

190       150       90          1 2 0      200      100      229 320      230      130      27,9
(0,'75)   (0,'59)   (6,35)   (0,60)2 (1

'02)   (0,'79)   (0,'39)   (a,'90)
(1,'26)    (0.'91)    (0,'51)    (1,10)

190       150       90         1 2 0      200      100      229 320      230      130      279
(0,'75)   (0,'59)   (6,35)   (060)9 (1 02)   (0,79)   (0,39)   (0,90) (1,'26)   (0,'91)   (0,'51)   (1,'10)

20 0                    22 3 0      23          13          279
(1,'02)   (0,'79)   (0,'39)   (090)9 (1

'26)   (0,'91)   (0,'51)   (1,'10)

260       ZOO       100       2 3 0      230      130      279
(1,'02)   (0,'79)   (0,'39)   (032,023,013,02(1,26)(0,91)(0,51)(132,023,013,02(1,26)(0,91)(0,51)(190)910)910) (1,26)    (0,91)    {0,51)    (1,10)
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CODE:  PMC/PMT
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NOTE   1-The manufacturing dimensions are  metric.

NOTE   2-The tolerance on the terminal wire spacing  (S)  is  ±0,25mm  (O,01in.)
NOTE  3-The terminal wire dimensions are standard to lEC 301  :-

Length 4mm  (0,16in.)  minimum.
Diameter o,8mm  (0,032in.)    Tolerance +10% -0,05mm  (0,002in.)

NOTE  4-The case has moulded feet for stability on printed circuit mounting.

ORDERING   CODE

Example                                                              P M T        2        F]        0,1          M         100

I--LL     ___

h=BigELTcpe+'±ioi;jirh.elyscterephthalateJ
(P.E.T.P.  film).

C-Polycarbonate film.
Humidity classification.   1.4 day.

2.-21  day.
Terminals.  R-Radial.
Capacitance value.  prF.
Capacitance tolerance.  M±20%,  K±10%, J±59/o,

G±2yo  Fully stabilised.*
Gu±2% Without stabilisation.*
*  PMC range only.

Rated voltage (d.c.).100V, 250V, 400V.

CAPACITOR   MARKING

t|      :::a:£g:c:h:nwdnv:Ttat:: :raepincati:'atj:dr3tua':38rin ±h2eo;oest[on,e:::::SOU::t::rt;rth:a:;'j:S;
additional  marking,  the  appropriate  letter  is  overprinted  on  closer  tolerance  units.  This
additional marking may appear on either face of the capacitor.
All tolerance grades of a code are housed in the same basic case size.

PMC/PMT-3



CODE:  PMC/PMT

RATINGS  (including  limiting conditions of use)  and characteristics.

Reference Temperature 20 °C unless otherwise stated.

Capacitance range
D.C. Working voltage at 1 0o°C

A.C. Working voltage at 100°C  (f-50Hz,
minimum source impedance=1 k a)

Capacitance tolerance
Standard
Special  order
PMC range only

Rated temperature range

Climatic category

Power factor  (tan  8)  at 1  000Hz

Minimum  insulation  resistance at
working voltage

Vibration severity

Acceleration
Shock

Low air density

Solderability

Proof test-initial
subsequently

Surge voltage  (max.  1  min/hour)

Long term capacitance stability

d.c. at 1,5 x rated voltage

0,01 prF  to  4,7prF    2,2prF     1,OprF

100V    250V    400V
63V    160V     200V

±20%
±10% and  ±5%
±2% fully stabilised  or selected
at final test without stabilisation
_ 4o °C to + 100 °C

PMCI R                PMC2R                PMT2R

40/100/4           40/loo/21         40/100/21
0,005 max.         0,005 max.         0,01  max.

5 ooor2F            io ooor2F          5 oooQF
or 25 000M a whichever is less.

5Hz to 5 000Hz
O,75mm or 98m/s2
981 in/s2
Trapezoidal pulse 100g for 6ms
390m/s2  (4og)
200   N/m2
(mean altitude 130 000ft)
BS 2011  part 2T  (1966)

2 x working voltage for 1  min.
1,6 x working voltage for 2,5 §

1,5 times working voltage

<2%
a.c. at rated voltage.  (63,160, or 200V r.in.s.).

Case size 1  &2         <25%
Case size 3 & 4         <20%
Case size 5                  < 15%
Case size 6                 < 10%

PMC/PMT-4
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CODE:   PIVIC/PMT

RATINGS-Continued

Maximum rate of change of voltage.  (Pulse rise time.).

RATED d.c.VOLTAGE
CASE   SIZE

1&2 3&4 5 6

100 20V/pus 1 0V/ pus eN I ys EN / ys
250 30V/ws 1 5V/ pus 7V I pe CN / pe
400 40V/pus 2!lJN I pe 1 3V/ pus 1 0V/ pus

Typical  capacitance  change as a function  of temperature.  (ref.  Fig.  5).

n

A

ill

Polycarbonate.

Type PMC    -40°Cto +2ooC
+2o°C to +|oooc

P.E.T.P.

Type PMT    -40°Cto+2ooc
+2o°C to +85°C
+85°C to +|oooc

-0 to +200 p.p.in./oc
-50 to + 150 p.p.in./ °c

+200 to +850 p.p.in./ oc
-loo to +300 p.p.in./ oC
-100 to +3 000 p.p.in./ oC

RIPPLE VOLTAGE  RATING

Figs. 1, 2 and 3 give the maximum I.in.s. voltages which may be applied to the capacitors.

PMC/PMT-5



CODE=   PIVIC/PIVIT

APPLICATION   NOTES

The  lTT  range  of  metallised  plastic  capacitors  have  been  designed  for  wide  general
application  in  electrical  and  electronic  circuits  and  are therefore Suitable for domestic,
electronic  or  commercial  service  as  well  as  for  high  grade  professional  use.  They  are
employed by the communication and computer industl.ies in instrumentation and control
equipment as well as telephone systems and instruments. British  Post Office approval is
held for the series in both the Polycarbonate (PM-2R)  and  Polyester (PMT-2R)  ranges.

Ill metallised plastic film capacitors have proven reliability both in the field and in-house
testing.  During tests of over 5  million  component  hours duration  a  catastrophic failure
rate  of  less than  0,25%  per 1  000  hours at maximum temperature and stress was con-
firmed.  (60% confidence level). At 50°C with 50% of rated voltage applied, a failure rate
of 0,03 per million component hours can be expected.

The  lTT  series  of  metallised   plastic  film  capacitors  are  suitable  for  any  application
requiring components with excellent characteristics, and good long term reliability.

Performance figures and data quoted in this document are typical and must be specifically
confirmed  in writing  by  Standard Telephones and  Cables  Limited, before they  become
applicable to any particular tender, order or contract.

PMC/PMT-6
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CODE :  PMC/I.MT

RATINGS-Continued

Fig.1     Maximum r.in.s. Working voltage :  100V d.c.  Capacitors.
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Fig. 2     Maximum I..in.s. Working Voltage:  250V d.c.  Capacitors.
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CODE:  PMC/PMT

RATINGS-Continued

Fig.  3     Maximum r.in.s. Working Voltage: 400V d.c.  Capacitors.
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GRAPHS   OF  TYPICAL   PERFORMANCE

Fig. 4    Variation of lnsulance with Temperature.
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CODE=   PMC/PMT
TYPICAL   PERFORMANCEutontinued

Fig. 5    Variation of Capacitanco with Temperature  (referred to 20°C).
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Fig. 6    Variation of Tan  8 with Temperature (measured at 1000  Hz).
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CODE:   PMC/PMT

TYPICAL   PERFORMANCEutontinued

Fig. 7    Variation of Capacitance with  Frequency  (measured at 20°C).
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Fig.  8    Variation  of Tan  8 with  Frequency  (measured at 20°C).
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CODE:  PMC/PMT

Fig. 9    Variation of  Reliability with Temperature and stress ratio.
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OAPA0IT0ns

PROVISIONAL  DATA

Low Voltage Oilllmpregnated
Unit Capacitor System

for  Power  Factor Cor-rection

POWER  1

INTRODUCTION

The   Oil-Impregnated   Unit   Capacitor   System   offers   a  compact,   simple   and   adaptable
assembly  of  Power  Factor  Correction  Capacitors  based  upon  the  use  of three  basic  units.
The units are rated at 1± to 9 kvAr a.t 415, 440 or 550 volt:s, 50 c/s, three or single phase,  and
may be assembled  into complete capacitors rated from 10* to 108 kvAr. Tables of rating are

given  on  page  3.

The  banks are of such compact design that the  plan  area, together with  very  low weight,
makes  the  assembly  suitable  for  wall  or  stanchion   mounting,  with  consequent  saving  Of
va.Iuable  floor  spa.ce.   Should   plant  conditions  change,  a  multi-unit  capacitor  can  easily  be
modified  by simply adding or  reducing the  number of units.

BASIC  UNITS

Each  basic  unit  consists  of an  all  welded,  mild  steel,  hermetically  sealed  case*  containing
"flat" type elements, carbon discharge resistances, and filled with an impregnating compound

comprising   of  refined   hydro-carbon   mineral   oils  and   resin,   blended   to  obtain   optimum
stability  and  viscosity.

The  "flat"  type  elements  are  wound,  with  several  layers  of high  quality  capacitor tissue
interleaved  with   pure  aluminium  foil  electrodes,  on  modern  precision  winding  machines.
The  elements,  which  are  individually fused,  are  rigidly  supported  in  mechanical  cla.mps  and
electrically connected  to the capacitor terminals.

The  assembled   unit  is  vacuum  dried  and   impregnated  with  compound  and  the  whole
assembly  packed  into a suitable case which  is filled  with  the same type of compound.

The  basic units  can  be coupled together to form  stacks and  only four set screws  per unit
are  required  to fix the  parts together.  The  P.V.C.  wiring  is  concealed  in  the side  channels
and  under the top cover. The terminal  box can  be fitted with either plain conduit entry or a
cable sealing  chamber.

Basic  units  without  lid  and  feet  can  be  supplied  separately  for  assembly  into  customer's
own  conl:rol  cubicles or  racks.

January  1963 POWER  1-1
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POWER  1

AR\tsl€"ENc`E     TYPE.
PROVISIONAL  DATA

Low Voltage Oilllmpregnated
Unit Capacitor System

for Power Factor Correction

BANKED  ASSEMBLIES

These  stacks  can  be  built  up  into  banks,  the  stacks  being  interconnected  electrically  by
fully protected wires, and  mechanically  by means of mild steel spacing  pieces. The completed
banks are fitted with fixing feet, name plate and an earth stud. Contactors can  be fitted to all
sizes from  19i upwards or can  be supplied for separate wall  or floor mounting.

Switchgear for  the  control  of capacitors  is  supplied  where  specified.  Due  to  the  severe
conditions  which  can  be  imposed  on  switchgear  only  equipment  of a.dequate  rating,  sound
construction and  quality suitable for the control  of capacitor installations  is offered.

January  1963 POWER  1-2
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PROVISIONAL  DATA

Low Voltage Oil-Impregnated
Unit Capacitor System

for Power Factor Correction

POWER  1

NOMINAL  kvAr  RATINGS  OF  BASIC  UNITS  AND  BANKED
ASSEMBLIES

(50  c/s  SINGLE  PHASE  OR  THREE  PHASE  DELTA  CONNECTED)

SIZE ZOO 210 220 230 240 250 380 400 415 420 440 500 550
REF. Volts Volts Volts Volts Volts Volts Volts Volts Volts Volts Volts Volts Volts

35.i! 0.2' 0.23 a.25 0.28 a.3' a.33 a.63 0.10 a.15 0.11 0.15 0.62 0.15
0.43a.64085 0a0'1'12222334455667788910 477'94 0a1 517703 0a 5685 0a1 619223 0J1J222333445667889 670033 1.26'.89 12234456778 40'0 12334566789 5025 12334566789 543J 1.502.25 1'233445667891112 2486 12334566789 5025

3Ja#
I.011.28I-50 '84265 '112222334455667788 295580

1'1'2223334556677899 134'6997
'1222333445667789910 5485'5 660033

2.523.'53.784.4' 80502090 00755025 0885623, 3.003.154.505.25 48'07234 00755025

66g 1.71I.92 89'2 0632 2554 4677 6600 5.045.67 6030 0075 1693 66789 0075 965€ 0075

;i
2.142.352.57 365983 588310 821038 083969 336600 6.306.937.56 007040 502500 704724 502500 20€244 502500

10±1213± 3.003.423.85 307725 351365 945107 309254 673300 8.7210.111.312.613.815,116.417.618.920.121.4 91112 80260482604820864208646802464062 101213 505050505050000000000505050000 101213 83849506163788004226 101213 50505a5050500a000000a50505a000 6892246914671382828242632813964843 101213 505050505050000000000505050000

15 I 4.28 72 16 63 15 66 14 15 15 15 15
16z18 4.715.14 1966 6820 2076 7738 3300 1516 1618 1618 1618 1314 1618

19± 5.57 13 71 32 99 67 18 19 20 19 16 19
21  I 5.99 60 23 89 •61 33063036036036009099030630 19 21 21 21 17 21

2?4=25±
6.426.857.28 085502 752678 450158 23844035792479198754249383 101011 212223 222425 232426 222425 181921 222425

273033 7.718.569.42 49444322110948260543219 91011 3033444555617283990012 101112 124568901397307458035 111213 121314 22252730 726282828428732046467 252830 273033 273033 273033 222427 273033

36 10.3 11 12 13 14 16 33 36 37 36 29 36
39 11.1 12 13 14 15 17 32 36 39 40 39 32 39
42 11.9 13 14 15 17 18 35 39 42 43 42 34 42
45 12.8 14 15 16 18 20 37 42 45 46 45 37 45
48514 13.714.5 1516 1617 1819 1920 21224 4042 4447 4851 4952 4851 3942 4851

558± 15.416.7 1618 1820 2021 2223 226 4549 505 5458 55.460.0 5458 444852 5458

63 17.9 19 21 23 25 27 52 58 6 64.8 63 6
67i 19.2 21 23 25 27 30 56 6 67 69.3 67 55 67
7276± 20.221.8 2224 2426 2728 2931 3133 6064 671 77 73.878.9 7276 5963 727

81 23.1 25 27 30 3 36 68 75 81 83.2 81 66 8184
84 23.9 26 28 31 3 3 70 78 84 86.4 84 69
9096 25.727.4 2830 3133 333 33 404 7580 8489 9096 92.998.4 9096 7478 9096

102108 29,130.8 3233 3537 3840 4144 4548 8590 95100 102108 105110 102108 8489 102108

®
Sizes  shown  in  bold  italics  are  used  for  individual  correction  of  equipment  and  are  not

norma[]y  used  in  banked  assemblies.
I=urther Sizes: Sizes not shown  in the above table can  be supplied to suit specific require-

ments.
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OAPA0lTORS

PROVISIONAL  DATA

Oil   Impregnated

Codes  335-LWA-1160  to  169

POWER  2

INTRODUCTION

This  range of capacitors,  designed  in  line with  British  Standard  1650,  is  primarily intended
for  the  individual  correction  of  small  size  motors  and  recommended  capacitor  ratings  for
various  motors  are  given  in   page  5.  Their  compact  design   permits  the  capa.citors  to  be
unobtrusively  mounted  in  restricted  areas  adjacent  to  the  motor  or  control  Switchgear.
They  are  suitable  for  a  number  of  other  applications  such  as  motor  start/run,  use  with
welding sets,  etc.

The  range  is  housed  in  five  case  sizes  which  have  common  base  dimension  and  vary  only
in  height to accommodate the various  ratings.

CONSTRUCTION

The  elements  are  wound  with   high  grade  capacitor  tissue  and  aluminium  foil  and  are
rigidly  supported   in  clamps  to  maintain  capacitance  stability.  They  are  vacuum  dried  and
impregnated  in  a  high  stability  mineral  oil.

The  rolled  seam  recta.ngular  case  is  made  from  tinned  iron  sheets  and  all  seams  are fully
soldered.  Electrical  connection  is  made  through  silvered  ceramic  seals,  which  are  soldered
to  the  case.  This  gives  hermetic  sealing  and  there  are  no  gaskets  to  leak  or  deteriorate.
These  units  do  not  require  maintenance  or  a.ttention  throughout their  life.  Connection  to
the  equipment  is  rna.de  to  a  moulded  bakelite  terminal  block,  shrouded  by  a  metal  cover
having a  rubber grommeted  cable  entry.

For  safety  and   protection,  discharge  resistors  are  connected   inside  the  terminal   block
cover,  which  are  capable  of  dischanging  the  capacitor  from  peak  a,lternating  voltage  to  a
voltage not exceeding 50 volts measured at the terminal of the capacitor, within one minute
of disconnection  from  the  supply.

All  capacitor cases  are fitted  with  integral  mounting  brackets.

January  1963
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PROVISIONAL  DATA

POWER 2             codes  335-LWA-160  to  169

CONTINUED

SPECIFICATION

The  capa.citors  are  designed  and  tested  in  a.ccordance  with  draft  British  Standard  1650
which  gives the following temperature categories:

Tern  erature
Ambient Temperature

Maximum  Permissible
ca:egory

Peak
Mean  over Mea.n  over Container Temperature
24 hours 1  year

Temperate 40OC 30OC 20OC 55OC
Tropica.I 45OC 40OC 30OC 60OC
Super-tropical 50OC 45OC 35OC 60OC

DIMENSIONS

STC Overall Dimensions AW:jrg°hxt.Code

Single Three H M
Phase Phase inmm inmm lbkg

335-LWA-160 335-LWA-165 3398 2960 5±     2,49
„161 „166 5±     133 376 8        3,63
"162 "167 7±     184 4102 10       4.54
"163 "168 9±    235 5127 12        5,44
.,           164 "169 11±     286 6±     165 14i     6,58

January  1963 POWER 2-2
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PROVISIONAL  DATA

Codes  335-LWA-1'60  to  169
CONTINUED

POWER 2

RATINGS
Rated frequency 50 c/s capacity Tolerance  =48%

kvAr at
Single  Phase

Single Three®
Phase Phase

Nominal Nominal Three  Phase Nominal
Voltage Code Capacity Code Capacity

(prF) frF)

250Volts-Nominal *

0.5 335-LWA-160AB 25.5 - -
0.75 "          160AA 38.3 - -
1.0 „           161AB 51.0 - -
1.25 "           161AA 63.7 - -
1.50 "           162AB 76.4 - -
1.75 ..           162AA 89.2 - -
2.0 "          163AC 102.0 - -
2.25 "           163AB 114.5 - -
2.5 "          163AA 127.4 - -
2.75 "          164AC 140.0 - -
3.0 „          164AB 152.8 - -
3.25 „          164AA 165.5 - -

385 Volts-Nomi nal*

0.5 335-LWA-160BC 10.85 335-LWA-165BC 5.43
0.75 "          16088 16.1 "          16588 8.05
1.0 „           160BA 21.7 „           165BA 10.85
1.25 "           161BC 26.85 "           166BC 13.43

1.5 "          16188 32.2 "          16688 16.1

1.75 "           161BA 37.6 "          166BA 18.8

2.0 "           162BC 42.9 "          167BC 21 .45
2.25 „          16288 48.4 „          16788 24.2
2.5 "           162BA 53.7 „           167BA 26.85
2.75 163BC 59.1 "           168BC 29.55
3.0 .,           16388 64.4 "          16888 32.2
3.5 "           163BA 75.2 „           168BA 37.6
4.0 "          16488 85.9 "          16988 42.75
4.5 „           164BA 96.6 "          169BA 48.3

a
* Intermittent  rated  capacitors  can  be  operated  at  a  voltage  33  per  cent  above  their

rated  va.Iue.
•Three phase capacitors are delta connected, capacity measured between any two of three

terminals.

I::T3o:::ir.;TethdeeT;;:::tau:rdaepr:aco::g:eito5in:s:sp:ncn,i;?rfoirn.fshJsp::-bt`reo;sic:,::i!::gc.Itoorr:`Tneqmu?re,::t:'ioaun,!
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POWER 2

PROVISIONAL  DATA

Codes  335-LWA-160  to  1169
CONTINUED

Single Three,
kvAr at Phase Phase
Nomina.I Single  Phase Nominal Three  Phase Nominal
Voltage Code Capacity Code Capacity

0.5

(prF) (pF)

415'Volts-Nomi nal*

335-LWA-160CD 9.25 335-LWA-165CD 4.63
0.75 „          160CC 13.85 „          165CC 6.93
1.0 „           160CB 18.5 "           165CB 9.25
1.25 "          160CA 23.1 "          166CD 11.55
1.5 „           161CC 27.7 "          166CC 13.8
1.75 "            161CB 32.35 „           166CB 16.18
2.0 "           162CE 37.0 „           167CE 18.5
2.25 "          162CD 41.7 "          167CD 20.85
2.5 "          162CC 46.2 "          167CC 23.1
2.75 "           162CB 50.8 "           167CB 25.4
3.0 „           163CB 55.5 "          168CB 27.75
3.5 "          163CA 64.6 "          168CA 32.3
4.0 "           164CB 73.9 „          169CB 36.95
4.5 "          164CA 83.2 "          169CA 41.6

440 Volts-Nominal*

0.5 335-LWA-160DE 8.22 335-LWA-165DE 4.11
0.75 "           160DD 12.32 „          165DD 6.16
1.0 „          160DC 16.44 „          165DC 8.27
1.25 "           160DB 20.55 "           166DE 10.28
1.5 "           161DD 24.65 "          166DD 12,33
1.75 „           161DC 28.8 „          166DC 14.4
2.0 "            161DB 32.9 "           166DB 16.45
2.25 .            162DD 37.0 "          167DD 18.5
2.5 "          162DC 41.0 „          167DA 20.55
2.75 „           162DB 45.2 „           167DB 22.6
3.0 "           162DA 49.4 "          167DC 24.7
3.5 "          163DA 57.5 „          168DA 28.75
4.0 „           164DB 65.8 „           169DB 32.9
4.5 „           164DA 74.0 "          169DA 37.0

* Intermittent  rated  capacitors  can  be  operated  at  a  voltage  33  per  cent  above  their
rated  value.

•Three  phase  capacitors  are  delta  connected,  capacity  measured   between  any  two  of
three terminals.

•j:T:o:;c:I,;T.thdeeT:;:::tau:r:epr.ca.o::go::to;i.n:s:s:a::n,I;:rFo'rn.fshJsp::-bt'reobs.c:;?I::;:c,ftoorr:'Tneqmupre,::t:';oaun,g
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PROVISIONAL   DATA

Codes  335-LWA-160  to  169
CONTINUED

POWER  2

®

n

PERIVIISSIBLE  OVERLOADS

{6goa.pacitors  win  withstand  the  overload  conditions  as  specified  in  Dra.ft  British  Sta.ndard
Where  the  circuit  conditions  are  such  that  these  figures  would  be  exceeded,  it  will  be

necessary to  use  a. capacitor designed  for an  appropriately  increased  rating.

RECOMMENDED kvAr RATING  OF CAPACITOR I=OR
INDIV.DUAL  CORRECTION  OF VAR.OuS  MOTORS

Motorh.p. 2  Pole 4  Pole 6  Pole 8  Pole 10  Pole 12  Pole
2 830-3 000 1  420-1  500 940-1  000 700-750 540ioo 470-500

rev/m',n rev/min revlm',r\ rev/min rev/min rey/min

1 0.5 0.5 0.75 1.75 1.0 1.25
1± 0.5 0.5 0.75 1.0 1.0 2.0
2 0.75 0.75 1.0 1.25 1.5 2.5
2± 1.0 1.0 1.25 2.0 2.5 2.75
3 1.0 1.0 1.5 2.0 2.5 3.0
3± 1.25 1.25 1.75 2.25 3.0 3.75
4 1.5 1.5 1.75 2.5 3.0 4.0
4± 1.5 1.5 2.0 3.0 3.75 4.5
5 1.5 1.75 2.25 3.0 4.0 4.5
5± 1.5 2.0 2.5 3.0 4.0 -
6 1.5 2.0 2.5 3.5 4.0 5.0
6± 1.75 2.25 2.75 3.75 4.5 5.5
7 1.75 2.5 3.0 4.0 4.5 6.0
7± 1.75 2.5 3.0 4.0 - 6.0
8 2.0 2.75 3.0 4.5 5.25 6.0
8i 2.0 2.75 3.0 4.5 5.25 6.0
9 2.25 3.0 3.5 4.5 5.25 6.0
9i 2.25 3.0 3.75 4.5 5.25 6.0

10 2.5 3.0 4.0 - 5.25 6.0
10i 2.75 3.0 4.0 5.25 6.0 6.0
11 3.0 3.0 4.0 5.25 6.0 6.0
lli 3.0 3.5 4.0 5.25 6.0 6.75
12 3.25 3.5 4.0 6.0 6.75 6.75
12± 3.5 3.75 4.0 6.0 6.75 7.5
13 3.5 3.75 4.0 6.0 6.75 7.5
13± 3.75 4.0 4.5 6.0 7.5 7.5
14 3.75 4.0 4.5 6.75 7.5 8.25
14± 4.0 4.0 4.5 6.75 7.5 8.25

15 4.0 4.0 - 6.75 7.5 8.25

The  above  calculations  are   based   upon   motors   having  avera.ge  characteristics,  and   are
corrected to 0.98  power factor at three quarter load.

Ratings  above  4.5   kvAr  are  available  from  the  STC  range  of  unit-constructed   power
capacitors  described  in  POWER 1.

/anuary  1963                                   © t963 Standard Telephones and cab/es Li.mi.ted                             POWER  2-5
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OAPA0lTORS

PROVISIONAL   DATA

UNIT-CONSTRUCTED
POWER   CAPACITORS

(AROCLOR *   IMPREGNATED)

POWER  3

lNTRODuCT.ON

STC   unit   constructed   capacitors   offer   a   simple,   compact   and   adaptable   method   of

power  factor  correction.   The  system   is   based   on   a   number  of  units   housed   in   three
sta.ndard   case  sizes.  These   basic   units  interlock  vertically  to  form  sta.cks  and   a  number
of  stacks  ca.n  be  coupled  together  to  give  a  wide  selection  of  ratings.  Side  trunking  and
a  top  cover   protect  the   P.V.C.   covered   interconnecting  wires  and   terminals   and   also

give  a  neat  finish  to  the  completed  assembly.

The  design  is  a  simple  one  using  a  small  number  of  components  but  resulting  in  a  low-
cost  capacitor  bank  of  rigid  construction.  Another  advantage  of  the  STC  design  is  that
existing   banks  can  be  readily  enlarged  or subdivided  to  meet  changing  plant  requirements
with  the  minimum  of expense.  Due  to  their  slim  end  view  and  low  weight the  capacitor
banks  a,re  suitable  for  wall  or  stanchion   mounting  and  valuable  floor  space  can  thus   be
saved.

IMPREGNANT

The   impregnant   used   in   this   range  of  capacitors   is   Aroc/or,   one   of   the   chlorinated
diphenyl    synthetic    dielectric   fluids.    It    is    non-inflammable,    chemically    inert   and    has
excellent  electrical   properties.   Aroc/or   has  a   higher   permittivity  than   mineral   oil  which
means  that,  for  a  given  kvAr  rating,  a  ca.pacitor  using  Aroc/or  as  the  impregnant  will  be
smaller.

The   use  of  Aroc/or  in   conjunction  with  the  STC   unitised   construction   is  a  significant
advance  in  power  capacitor  design.

*  Aroclor  is a  registered trade  mark of Monsanto Chemicals Led.

August  1963 POWER  3-1
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POWER  3
PROVISIONAL  DATA

UNIT-CONSTRUCTED
POWER  CAPACITORS

CONTINUED

SIC

BASIC   UNITS

Flat type elements wound  with  la.yers of high  quality capacitor tissue a.nd  pure aluminium
foil   electrodes   are   used   to  build  the  basic  units. These elements are  separately fused  and
rigidly   supported   in   mechan-
ical     clamps.     After     vacuum
drying   they  are  impregnated
in     Aroc/or    and     hermetically
sealed. *

BASIC   UNIT

The  cases  are  made  from  hea.vy  gauge  mild  steel  a.nd  the  construction  is  an   all-welded
one.  The  terminals  are  bonded  to  the  metal,  consequently  there  are  no  gaskets  to  leak
or deteriorate.

Basic  ratings are 2, 4,  6,  8,10,12  kvAr (at 415V, 440V and  550V-50c/s)  but  intermediate
ratings  of  3,  5,  7,  9  and  11   kvAr,  at  these  voltages,  are  also  a.vaila.ble.  Basic  units  can   be
supplied  separately  (with  or  without  lids  and  feet)  or  built  into  banked   assemblies.  All
basic  units  are  fitted  with   internal   discha.rge  resistors  capable  of  discharging  the  entire
ca.pacitor  from   peak  alternating  voltage  to  a  voltage  not  exceeding   50  volts  (measured
at  the  terminals  of the  capacitor)  within  one  minul:e  of  disconnection  from  the  supply.

* British   Standard  2817   states  that  a   hermetically  sealed  enclosure

shall  be  air-tight,  all  joints  being Permanently  sealed, e.g.  by fiusion.
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PROVISIONAL  DATA

UNIT-CONSTRUCTED
POWER  CAPACITORS

CONTINUED

POWER  3

The  basic  units  are  designed  to  interlock  on  top  of  one  another  and  rigid  mechanical
coupling  only  entails  four  bolts.  Two  or  three  units  ca.n   be  joined   in  one  stack  and   up
to three stacks  linked  together to give  ratings  up  to  102  kvAr at  415V,  440V  and  550V-
50  c/s.  The  completed  banks  are  fitted  with  a  top  cover,  fixing  feet  and  an  earth  stud.
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POWER  3
PROVISIONAL  DATA

UNIT-CONSTRUCTED
POWER  CAPACITORS

CONTINUED

SIC

BANKED   ASSEMBLIES  (contd.)
Control  switch gear is supplied  where specified  and  double  pole contactors can  be fitted

as  an  integral  part  of the  capacitor assembly to  a,ll  sizes  from  26 to 102 for  use with  auto-
matic  power factor correction  schemes.  Relays to operate the  capacitors are also supplied.

THREE  STACK  CAPACITOR

FITTED  WITH  CONTACTOR

Allow  approximately 4  in  (102  mm)
to operate contactor handle

Overall clearance from  back to
front   of  contactor  I I  in   (279  mm)

These  capacitors  meet the  requirements  of the  TEMPERATE  and  TROPICAL  categories
of  British  StandaLrd  1650  (see Table).

For   SUPER-TROPICAL   conditions   de-rating   is   necessary  and   details   are   available   on
request.

TEMPERATURECATEGORY
AMBIENT   TEMPERATURE

PEAK       I         M2E4A#o°uVRESR         i          ME,A¥E£¥ER

TemperateTropicalSuper-tropical 40OC45OC 30OC40OCII 20OC130OC

5ooc        ,                   45oc                   1                   35°C
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PROVISIONAL   DATA

UNIT-CONSTRUCTED
POWER  CAPACITORS

CONTINUED

POWER 3

FIXING   CENTRES
7  in    (178  mm)

14  in    (356  mm)

3/8  in(?,5  mm)  FixiNc  HOLEs

TWO   0R    THREE    STACK    WITHOUT    CONTACTOR
(Sizes  52  to  102)

'A'

Single  Stack  (Silos  14  lo  48)    16'4   in    (410  mm)

Two  Stack    (Sizes  52to  72)       30'/8    in   (765mm)

Three  Stack  (Sizes   78  to  102)     44''Ain  (1121mm)

ENQUIRIES
STC  capacitors  are  available  for   most  applications  and  special  types  can   be   produced

to  meet  specific  requirements.  The  company  is  always  plea.sed  to  answer  queries  on   all
matters  involving  the  use  of  power  capacitors,  not  only  for  power  factor  correction  but
for  all  applications.

The  services  of  the  company.s  technical  staff  are  freely  availa.ble  to  carry  out  surveys
of  electrica.I   plant  to  ascertain  if  power  fa.ctor  correction  is  required.  These  surveys  do
not interfere with the  normal  running of plant, do  not  place enquirers under any obligation
whatsoever and  are  conducted  free of charge. The surveys enable STC  engineers to submit
details  of  a  recommended  scheme  and  to  advise  the  initial  cost  and  anticipated  savings.
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POWER  3
PROVISIONAL  DATA

UNIT-CONSTRUCTED
POWER  CAPACITORS

CONTINUED

STC

NOMINAL  kvAr  RAT.NGS  01=  BAS.C   UNITS  AND
BANKED  ASSEMBLIES

50 c/s -Single-phase or Three-phase  Delta Connected

(Physical  dimensions  are  given  on  Page  3-8)

Size 200 210 220 230 240 250
Ref. Volts Volts Volts Volts Volts Volts

1 0.2:9 0.32 0.36 0.39 0.42 0.46
2 0.59 0.65 0.71 0.78 0.85 0.92
3 0.88 0.91 1.01 7.76 I.27 1.37

4 1.18 1.30 1.42 1.55 1.69 1.83

5 7.47 1.62 1.18 7.94 2.12 2.2:9
6 1.76 1.95 2.13 2.33 2.54 2.75
7 2.06 2.2:J 2.49 2.72 2.97 3.21

8 2.35 2.60 2.84 3.10 3.39 3.67

9 2.65 2.92 3.20 3.49 3.81 4.12

10 2.94 3.25 3.56 3.88 4.24 4.59
11 3.24 3.57 3.9' 4.27 4.66 5.05
12 3.53 3.90 4.27 4.66 5.08 5.50
14 4.12 4.55 4,98 5.44 5.93 6.42
16 4.71 5.20 5.69 6.21 6.77 7.33

18 5.29 5.87 6.40 6.99 | . €n- 8.25
20 5.88 6.50 7.11 7.76 8.47 9.17

22 6.47 7.15 7.81 8.54 9.32 10.1

24 7.06 7.80 8.54 9.32 10.1 11.0

26 7.65 8.45 9.25 10.1 11.1 11.9

28 8.24 9.10 9.96 10.9 11.8 12.8

30 8.82 9.75 10.7 11.6 12.7 13.7

32 9.41 10.4 11.4 12.4 13.5 14.7

34 10.0 11.0 12.1 13.2 14.4 15.6

36 10.6 11.7 12.8 14.0 15.2 16.5

40 11.7 13.0 14.2 15.5 17.0 18.3

44 12.9 14.3 15.6 17.1 18.6 20.2
48 14.1 15.6 17.1 18.6 20.2 22.0
52 15.3 16-9 18.5 20.2 22.0 23.8
56 16.5 18.2 19.9 21.8 23.6 25.6
60 17.6 19.5 21.4 23.2 25.4 27.5
64 18.8 20.8 22.8 24.8 27.0 29.4
68 20.0 22.1 24.2 26.4 28.8 31.2

72 21.2 23.4 25.6 28.0 30.4 33.0
78 22.9 25-3 27.7 30.3 33.6 35.7

84 24.7 2:1.3 29.9 32.7 35.4 38.4
90 26.5 28.2 32.1 34.8 38.1 41.1

96 28.2 31-2 34.2 37-2 40.5 44.1
102 30.0 33.1 36.3 39.6 43.2 46.8

Sizes  shown  in  italics  are  used  for  individual  correction
and  are  not  normally used  in  banked  assemblies.
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PROVISIONAL  DATA

UNIT-CONSTRUCTED
POWER  CAPACITORS

CONTINUED

POWER  3

NOMINAL  kvAr  RATINGS  OF  BASIC  UNITS  AND
BANKED  ASSEMBLIES

50 c/s -Single-phase or Three-phase  Delta Connected

(Physical  dimensions  are  given  on  page  3no)

380 400 415 420 440 500 550 Size
Volts Volts Volts Volts Volts Volts Volts Ref.

0.84 0.93 1.00 1.02 1.00 0.83 1.00 1

1.68 1.86 2.00 2.05 2.00 1.65 2.00 2
2.52 2.80 3.00 3.08 3.00 2.48 3.00 3
3.36 3.72 4.00 4.10 4.00 3.31 4.00 4
4.20 4.65 5.00 5.13 5.00 4.'4 5.00 5
5.04 5.60 6.00 6.16 6.00 4.96 6.00 6
5.88 6.50 7.00 1.18 7.00 5.80 7.00 7
6.72 7.43 8.00 8.21 8.00 6.63 8.00 8
1.56 8.40 9.00 9.24 9.00 1.44 9.00 9
8.40 9.30 10.0 10.2 10.0 8.28 10.0 10
9.24 10.2 11.0 11.3 11.0 9.11 11.0 11

10.1 11.2 12.0 12.3 12.0 9.92 12.0 12
11.8 13.0 14.0 14.3 14.0 11.6 14.0 14
13.4 14.9 16.0 16.4 16.0 13.2 16.0 16
15.1 16.8 18.0 18.5 18.0 14.9 18.0 18
16.8 18.6 20.0 20.5 20.0 16.5 20.0 20
18.5 20.5 22.0 22.5 22.0 18.2 22.0 22
20.2 22.4 24.0 24.6 24.0 19.8 24.0 24
21.9 24.2 26.0 26.6 26.0 21.5 26.0 26
23.5 26.1 28.0 28.7 28.0 23.1 28.0 28
25.2 28.0 30.0 30.8 30.0 24.8 30.0 30
26.9 29.8 32.0 32.8 32.0 26.5 32.0 32
28.6 31.7 34.0 34.8 34.0 28.1 34.0 34
30.3 33.6 36.0 37.0 36.0 29.8 36.0 36
33.6 37.2 40.0 41.0 40.0 33.0 40.0 40
37.0 41.0 44.0 45.0 44.0 36.4 44.0 44
40.4 44.8 48.0 49.2 48.0 39.6 48.0 48
43.8 48.4 52.0 53.2 52.0 43.0 52.0 52
47.0 52.2 56.0 57.4 56.0 46.2 56.0 56
50.4 56.0 60.0 61.6 60.0 49.6 60.0 60
53.8 59.6 64.0 65.6 64.0 53.0 64.0 64
57.2 63.4 68.0 69.6 68.0 56.2 68.0 68
60.6 67.2 12..0 74.0 12.-0 59.6 72..0 72
65.7 72.6 78.0 79.8 78.0 64.5 78.0 78
70.4 78.4 84.0 86.1 84.0 69.3 84.0 84
75.6 84.0 90.0 92.6 90.0 74.4 90.0 90
80.8 89.6 96.0 98.4 96.0 79.5 96.0 96
85.6 95.2 102 105 102 84.3 102 102

FURTHER   SIZES:   Sizes   not   shown   in   the   above  table
can  be supplied to suit special  requirements.
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UNIT-CONSTRUCTED
POWER  CAPACITORS

CONTINUED

§TC

DIMENSIONS   AND  WEIGHTS
BASIC    UNITS

Size Approximate
Overall  Dimensions

(See  Page 3-2)
Reference Weight

H L D
lbkg inmm inmm inmm

2A48 16±            7,48 8±            210 8$             223,,,,,,,,,,,, 7±              181,,,,,,,,

6C8D 23±          10,66 11±             286

10E12F 30±          13,83,, 14!            359,,

ASSEMBLIES

SizeRef. UnitsPerStack No.ofStacks APwre?#2te
Overa,ll  Dimensions  (See  Page  3-3)

H L* D

lbkg inmm inmm

14 1F+1A

2

4922 21                53324610,,263683 9±            235,,,,,,,,,,%251,,,,,,,,,,,,,,,,23#605,,,,,,,,37£959

7iin

16 1F+1B 5123
18 1F+1C 5525
20 1F+1D 5826
22 1F+1E 6128
24 2F 6429
26 2F+1A 9041 37i           953
28 2F+1B 9242 (181  mm)75in
30 2F+1C 9644 40±         1029
32 2F+1D 9945
34 2F+1 E 103               47 43±           1105
36 3F 106               48
40 2F+2D 126               57 53±          1349
44 2F+2E 146               66 565          142637±953
48 4F 152               69
52 2F+1A 177              80
56 2F+18 181                 82
60 2F+1C 189               86 40±         1029
64 2F+1D 195               88
68 2F+1E 203              92 43±           1105
72 3F 209              95 194mm
78 2F+1A 241              109 37±            953

I

84 2F+18 247             112
90 2F+1C 3 258              117 40±         1029
96 2F+1D

I
267             121

102 2F+1E 305             138 43±          1105

NOTES:  Up to size  reference  24 available with  Conduit  Entry only.
*When conta.ctor fitted add 90 lb (41  kg) to weight and 18 in (457 mm) to dimension L.
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TANTALUM 1

CAPACITORS

Plain  Tantalum  Foil

Codes  472-LWA-1  to  6  Polarised
472-LWA-101  to  106  Nan-PolaLrised

INTRODUCTION

STC plain tantalum foil capacitors have proved their reliability over many years, as shown
by  their  universal  adoption  in  military  equipment  during  this  period.  They  have  been  !n

production for over 15  years and  Qualification  Approval  was  received  as  long ago as 1954.

The capacitors will  satisfy the  most stringent requirements of environmental test speci-
fications DEF5011  and lEC69-1  (1960) when operated over the range -55°C to +85°C (see
ENVIRONMENTAL  SPECIFICATION).

FEATURES

Long shelf life-reforming i§  never required.
Long working life-stimated to be in excess of 20 years.
Low leakage current.

CONSTRUCTION
The  wound  capacitor element  consists  Of two tantalum  foils  lnterleaved  with  a spacing

tissue which  is impregnated  with  a non-corrosive electrolyte. The dielectric is a pentoxide
layer, formed  electrochemically on the anode foil.

Burying  the  terminal  wire/tantalum  stub  weld  in  the  resin  end  seal  Of the  silver  case

gives  high  vibration  resistance and  robustness  in  excess Of the  requirements of DEF5134-2
and  DEF5011  (see  page 3).

All  units are aged at the surge voltage and  reforming ls never required.

COMMUNICATION  EOulpMENT  APPLICATIONS

For  long  life  performance a  reduction  of operating temperature and  working  voltage  is
recommended  to  eliminate  field  crystallisation  and  to   minjmise  diffusion  Of  electrolyte
vapour. Temperatures up to a maximum of 85°C can  be tolerated  but the average over the

year should not exceed 50°C. When operated at 85°C the voltage must be derated as shown
in the  rating table.

December  /967                                                                                                              TANTALUM  1-I
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TANTALUM  1

Codes 472-LWA-1 to 6
472-LWA-101 to 106

CONTINUED

STC

ELECTRICAL  LIMITS    (Reference temperature 20°C)

Capa.citance tolerance, O.25pF and above
<O.25„F

Temperature range
Rated working voltages :: 58:€

i#s:#:§:eaetd835o°scecondsinany6-minuteperiod)
Maximum dissipation factor at 120Hz,  up to 25V

25V and above

Insulation  resistance  of sleeve

Breakdown  voltage of sleeve
Leakage current after 3  minutes at  rated  voltage

Polar
Non-Polar

-55°C to  +85oC
6,12,  25,  50,100 and  150V  d.c.
4, 8,16,  32, 64 and  loov  d.c.

15% above  rated.
15%
10%

<100MQ at loov d.c.
>500V d.c.

o.on,LAi p,I v
0.04I'Al prF V

ENVIRONMENTAL  SPEcll=lcATION

These capacitors  meet the  requirements of the following tests:

DEF5011

Humidity classification   H6

Temperature range        T3
Vibration test                   V3
Acceleration test
Shock test
Low air density test

ROBUSTNESS  OF  TERMINATIONS

Tensile strength test 5lb*

IEC 69-1  (1960)
Specification test  A  -  lv

B-V
"            "    C-IV

D_IV
"            ,,    F  -IV

Bending test                                                                          2±Ib through  two  bends at 90°
* Specification  limit,  actual  average tensile  pull  at fracture 10Ib.

SOLDERABILITY

The terminal  wires comply with the  requirements of B.S.2011  part 2T (1966)  in the aged

condition.
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Codes 472-LWA-I  to 6
472-LWA-IOI  to  106

CONTINUED

TANTALUM 1

DIMENSIONSIll
i                   s___        _J

Type

Maximum  Dimensions

L D1 D2
mmin mmin mmin

472-LWA-1•101 25,1              0.99 3,94            0.155 4,45            0.175

+fl2JJJWAJ2102 25,1             0.99 4,70            0.185 5,21             0.205

4fl2|HW A:3103 25,1             0.99 6 , 22           0.245 6,73            0.265

4;M2+I:WAiA104 30,2             1.19 6,22            0.245 6,73            0.265

4J2JJWAJ5105 46,0             1.81 6,22           0.245 6,73            0.265

4J2J:W^r6106 46,0             1.81 8,99            0.354 9,50           0.374

TERMINAL WIRES
Length          32mm(1.25in)  minimum
Diameter   0,6  mm  (0.024 in)  nominal

PRINTED  CIRCulT  MOUNTING

dj:°ernsTo°nug.ting  °n  Printed  Circuit  boards  the  minimum  recommended  hole  centres  are
S  =  L  +  3,5  mm  (0.14 in).

pr#ehnetnpboes:jdbj[ne8dtae::i:at':.tthheer¥ne.adjacenttotheendsea]shou]dbegrippedfirm|yto
N.B.-Manufacturing dimensions are  inches.
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TANTALUM  1

Codes 472-LWA-1 to 6
472-LWA-101 to 106

CONTINUED

STC

RATINGS  AND  CODES

hot::df:i':rejngiv:an':e=es:i::f::ethT¥]tT: mwoc:kpjanc:t::ftealge=:asu red  at  120Hz,  that  can  be

Polarised Type

Working Voltage (V)
Capacitance STC Joint Services

at 50OC at 85OC trF) Code Ref.  No.

6 4

5.0 4fl2:NI A;1 A^ 591 o-99roi 4-5266
10.0 "2AA . ,           -5267
20.0 "3AA _5268
40.0 "4AA „          -5269
80.0 "5AA -5270

200.0 „6AA "           -5271

12 8

2.5 472-LWA-1 BA 591 0-991)14-5272
5.0 "2BA "          -5273

10.0 "3BA -5274
20.0 „4BA "           -527 5
40.0 "5BA "          -5276

100.0 „6BA "          -5277

25 16

1.5 4rnlNI A+ic^ 591 o-99roi 4-5285
2.5 "2CA .,           -5286
6.0 "3CA „          -5287

10.0 "4CA "          -5288
20.0 "5CA -5289
50.0 .,          6CA .           -5290

50 32

0.75 472-LWA-1 DA 591 0-991)1 4-5291
1.5 "2DA _5292
3.0 „3DA "           -529 3
5.0 "4DA _5295

10.0 "5DA "          -5296
25.0 „6DA .,         +;rrrl

loo 64

0.4 472-LWA-1 EA 591 o-99roi 4-5323
0.75 "2EA "          -5 324
1.5 "3EA „           -5325
2.5 ..          4EA "           -5326
5.0 "SEA -5327

15.0 6EA "           -5 328

150 100

0.3 472-LWA-1 FA 5910-991)14-5329
0.5 „2FA „           -5330
1.0 .,           3FA „           -5331
2.0 "4FA "           -5332
4.0 .,           5FA .           -5333

10.0 ..           6FA „           -5334

POLAR  TYPE  CAPACITORS  ARE  FULLY  TYPE  APPROVED  TO  RCS  1348.
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Codes 472-LWA-I  to 6
472-LWA-lot  to  106

CONTINUED

TANTALUM 1

RATINGS  AND  CODES-(contd.)

Nob-Polarised  Type

Working Voltage (V)
Capacitance STC Joint Services

at 50OC at 85OC fuF) Code Ref.  No.

6 4

2.5 472-LWA-101AA 5910-99-914-9355
5.0 "          102AA 5910-99-945-3467

10.0 „          103AA 5910-99-945-3468
20.0 "          104AA 59.o_99_932rog64
40.0 "          105AA 5910-99-5800954

100.0 „          106AA 59io-99-58Oro369

12 8

1.25 472-LWA-1 01 BA 5910-99-940-9226
2.5 „          102BA 5910-99-914-7809
5.0 "           103BA 5910-99-914-1 385

10.0 .           104BA 59io-99-94ong488
20.0 .           105BA 5910-99-101 -1 201
50.0 "          106BA 591 0-99-5801)1 58

25 16

0.75 472-LWA-101 CA 5910-99-914-9356
1.25 "          102CA 591 0-99-1 10-2474
3.0 „          103CA 591 0-99-914-781 0
5.0 "          104CA 591 0-99-100-7478

10.0 .,          105CA 591 o-99-91 4no684
25.0 ..          106CA 5910-99-940"89

50 32

0.375 472-LWA-1 01 DA 5910-99-940-9192
0.75 "         102DA 591 0-99-900-9095
1.5 "          103DA 591 0-99-914i71 3
2.5 "          104DA 591 oJ99-91 4no685
5.0 "          105DA 591 0J99-91 3-2760

12.5 "          106DA 5910-99-9321)769

lloo 64

0.2 472-LWA-101 EA 591 OL99-94Ono49o
0.375 "          102EA 5910-99-952-5533
0.75 "           103EA 5910-99-932-2224
1.25 .,           104EA 5910-99-945-5480
2.5 .,           105EA 5910-99-91 3i395
7.5 "          106EA 5910-99-940-9057

150 100

0.15 472-LWA-101 FA 5910-99-5801)3 58
0.25 .,           102FA 5910J99-9320963
0.50 "          103FA 59toL99_932r4547
1.0 ..           104FA 5910L99-932-2225
2.0 "          105FA 591 0-99-1 00-741 9
5.0 "          106FA 5910J99-932-2394

NON-POLAR CAPACITORS HAVE RECEIVED Full DEPARTMENTAL TYPE
APPROVAL  FROM  SRDE.
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Codes 472-LWA-I  to 6
472-LWA-lot  to  106

CONTINUED

STC

A.C.  RATINGS

Volt-Ampere Rati ng
The following table shows the  maximum  volt-ampere ratings at va.rious temperatures and

frequencies for  both  polarised  and  non-polarised tantalum foil  capacitors.

Ten-perature Ere-quency
Maximum Volt-Ampere  Ratings

472-LWA 4rl2JHW A 4fl2|HWA 472-LWA 472-LWA 4fl2:HW A
(OC) (Hz) _1 _2 _3 4 _5 _6

-101 -102 _103 _104 _105 _106

25 50 2.4 2.8 3.9 4.9 8.1 12.2
400 1.76 2.06 2.87 3.6 6.0 9.0

1000 1.44 1.7 2.3 2.9 4.9 7.3

50 50 1.7 1.9 2.6 3.3 5.5 8.1

400 1.25 1.4 1.9 2.4 4.0 6.0
1000 1.0 1.1 1.5 2.0 3.3 4.8

85 50 0.68 0.79 1.08 1.36 2.25 3.3
400 0.5 0.58 0.80 1.00 1.65 2.42

1000 0.41 0.48 0.65 0.82 1.35 2.0

Ripple Current Rating

The   maximum   ripple   currents   which   ca.n   be   permitted   in   STC   tantalum   foil   type
electrolytic capacitors are determined  by two factors.

1.    At low frequencies the peak applied voltage must not exceed the rated d.c. voltage and
with polarised type capacitors the applied voltage must not cause a reversal of polarity.

2.    At  high  frequencies  the  heat  generated  must  not  cause  excessive  temperature  rise.
The  permissible  temperattjre  rise  decreases  as  the  ambient  temperature  increases.
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Codes 472-LWA-I  to 6
472-LWA-10l  to  106

CONTINUED

TANTALUM 1

Polarised Capacitors

lt should be Particularly noted that with Polarised type capacitors the slim of the applied  d.c..  and
the Peak a.c.  ripple  voltage  must not exceed the  rated  d.c. working voltage and  there  must  be  no
reversal  of Polarity.

Maximum    ripple   currents   and    voltages   and    d.c.    polarising   voltages   for   polarised
tanta.Ium  foil  capacitors are given  in Table  1.

Where  d.c.   polarising  volts  are  shown  as  half  of  the  rated  d.c.  working  voltage  the
maximum  ripple  current and  voltage  can  only be achieved  with this value Of d.c.  polarising
voltage.  With  lower values  of ripple  current and  voltage a correspondingly wider  range of
d.c.  polarising voltages  may  be  employed.

Non-Po]arised CapaLcitors

Due to the fact that this type of capacitor employs two formed electrodes, it normally has
half the capacitance of the polarised type.  Each  electrode aas as its own  rectifier to polarise
itself in the correct direction. Thus this type of capacitor may  be used  either on a.c. or d.c.
of either  polarity.

Maximum   ripple  currents  and   voltages  for  non-polarised  tantalum  foil   capacitors  are

given  in  Table  11.

The   ±   d.c.   polarisin8  voltage  given   is  the  maximum   permissible  when  full  a.c.  ripple
voltage  is  present.  Larger  values  Of  d.c.  voltage  must  be  compensated  by  decreasing  a.c.
ripple voltage correspondingly.
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TANTALUM 1

Codes 472-LWA-I  to 6
472-LWA-10l  to  106

CONTINUED

SIC

TABLE   I

MAXIMUM  RIPPLE CURRENT  RATINGS  OF  PLAIN  FOIL TANTALUM  CAPACITORS  472-LWA-1  to  6

(POLAR  TYPE  85°C  lv|AX.)

STC Rated
Cap.

ACTUAL  OPERATING  TEMPERATURE  AND  FREQUENCY
25OC

50Hz 400Hz 1  000Hz

Max. Max,

Max,

Max. lvlax.

Max.

MaLX. Max.

Max.
Code Volts d.c. d.c, d.c.

(50OC) froF) polar- polar. polar-
ripple ripple ising ripple .ipple ising ripple ripple ising

current yolts volts current volts yolts current volts volts
(rnA) (rms)

n`:::) (rnA) (rms)
n`:::) (rnA) (rms)

!soetee,

+rnl:WAr:AAA 6 5 3.3 2.1 3.0 26 2.1 3.0 67 2.1 3.0
.        -1 BA 12 2.5 3.3 4.2 6.0 26 4.2 6.0 67 4.3 6.0

„       -1 CA 25 1.5 4.2 8.8 12.5 33 8.8 12.5 84 8.9 12.5
"       -1 DA 50 0.75 4.2 18.a 25.0 33 18.0 25.0 82 17.4 25.7
"        -1 EA 100 0.4 4.4 35.0 50.0 35 35.0 50.0 60 24.0 66.4
"        -1 FA 150 0.3 4.6 53.0 75.0 36 48.0 82.0 52 27.6 111.0

4FT2;uWA=RA 6 10 6.7 2.1 3.0 53 2.1 3.0 133 2.1 3.0
..        -2BA 12 5 6.7 4.2 6.0 53 4.2 6.0 133 4.3 6.0
"       -2CA 25 2.5 7.0 8.8 12.5 55 8.8 12.5 138 8.9 12.5
"       -2DA 50 1.5 8.3 18.0 25.0 66 18.0 25.0 126 13.4 31.3
"       -2EA 100 0.75 8.3 35.0 50.0 62 33.0 53.0 89 18.9 73.5
. ,        -2FA 150 0.5 8.3 53.0 75.0 51 41.0 92.0 73 23.2 1 1 7.2

+"JJWAJ3RA 6 20 13.0 2.1 3.0 110 2.1 3.a 264 2.1 3.0
"        -3BA 12 10 13.0 4.2 6.0 110 4.2 6.0 264 4.3 6.0
..        -3CA 25 6 17.0 8.8 12.5 130 8.8 12.5 293 7.9 14.0
"       -3 DA 50 3 17.0 18.0 25.0 130 18.0 25.0 207 11.2 34.4
.,        -3EA 100 1.5 17.0 35.0 50.0 100 27.0 62.0 146 15.8 78.0
"        -3 I:A 150 1.a 17.0 53.0 75.0 85 34.0 100.0 120 19.2 122.9

+fl2:HW^AAA 6 40 26.0 2.1 3.0 210 2.1 3.0 530 2.1 3.0"IBA 12 20 26.0 4.2 6.0 210 4.2 6.0 530 4.3 6.0..- 25 10 28.0 8.8 12.5 220 8.8 12.5 427 6.8 15.4"4DA 50 5 28.0 18.0 25.0 210 17.0 26.0 300 9.6 35.6"JEA loo 2.5 28.0 35.0 50.0 150 24.0 66.0 212 13.6 81.0
..       JFA 150 2 33.0 53.0 75.0 130 26.0 110.0 190 15.2 128.5

(rlTHWAIE,A^ 6 80 53.0 2.1 3.0 420 2.1 3.0 1060 2.1 3.a
"        -5BA 12 40 53.0 4.2 6.0 420 4.2 6.a 1060 4.3 6.0
•.        -5CA 25 20 55.0 8.8 12.5 440 8.8 12.5 785 6.3 16.2
..        -5DA 50 10 56.0 18.0 25.0 390 16.0 27.0 555 8.9 37.6
. ,        -SEA 100 5 56.0 35.0 50.0 270 22.0 69.0 390 12.5 82.5
„        -5 FA 150 4 66.0 53.0 75.0 250 25.0 110.0 350 14.0 130.2

{FT2rJ:WAr€AA 6 ZOO 133 2.1 3.0 llcO 2.1 3.0 2650 2.14 3.0
..      iBA 12 100 133 4.2 6.0 1100 4.2 6.0 2130 3.4 7.2.'     icA 25 50 138 8.8 12.5 1100 8.8 12.0 1500 4.8 18.3.      iDA 50 25 139 18.0 25.0 750 12.0 33.0 1070 6.9 40.4„iEA loo 15 167 35.0 50.0 580 16.0 77.0 830 8.8 87.7
..      iFA 150 10 176 53.0 75.0 470 19.0 120.0 680 10.9 134.7
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CONTINUED

TANTALUM 1

TABLE   I

MAXIMUM  RIPPLE  CURRENT  RATINGS  OF  PLAIN  FOIL  TANTALUM  CAPACITORS  472-LWA-1   to  6

(POLAR  TYPE  85°C  MAX.)

STC Rated
Cap.

ACTUAL  OPERATING  TEMPERATURE  AND  FREQUENCY

50OC

50Hz 400Hz 1  000Hz

Max. Max.

Max.

Max. Max.

Max.

Max. Max.

MaxCode Volts d.c, d.c, dc
(500C) fuF) polar- polar- polar.r,pp'e rlpple lsln8 .ipple ripple ising ripple ripple isingcurrenc volts yo'ts current yolts volts current volts volts

(rnA) (rms)
n`:::) (rnA) (rms)

n`:::) (rnA) (rms) (seenote)

+r72J\WArJ^AA 6 5 3.3 2.1 3.0 26 2.1 3.0 67 2.1 3.0..         -1 BA 12 2.5 3.3 4.2 6.0 26 4.2 6.0 67 4.3 6.0„        -1 CA 25 1.5 4.2 8.8 12.5 33 8.8 12.5 84 8.9 12.5"        -1 DA 50 0.75 4.2 18.0 25.0 33 18.0 25.0 69 14.5 29.6"        -1 EA 100 0.4 4.4 35 50.a 35 35.0 50.0 50 20.0 72.a"        -1 FA 150 0.3 4.6 53 75.0 31 41.0 92.0 44 23.0 117.4

+h2J:WAF2AA 6 10 6.7 2.1 3.0 53 2.1 3.0 133 2.1 3.0"       -2BA 12 5 6.7 4.2 6.0 53 4.2 6.0 133 4.3 6.0..        -2CA 25 2.5 7.0 8.8 12.5 55 8.8 12.5 131 8.4 13.1"       -2DA 50 1.5 8.3 18.a 25.0 66 18.0 25.a 102 10.8 34.7„        -2EA 100 0.75 8.3 35 50.0 51 27.0 62-0 72 15.3 78.4..        -2FA 150 0.5 8.3 53 75.0 42 34.0 100.0 59 18.7 123.6
+"JJWA=3AA 6 20 13 2.1 3.0 110 2.1 3.0 264 2.1 3.0"        -3BA 12 10 13 4.2 6.0 110 4.2 6.0 264 4.3 6.0"       -3CA 25 6 17 8.8 12.5 130 8.8 12.5 235 6.3 16.0"        -3DA 50 3 17 18.0 25.0 120 16.0 29.0 166 9.0 37.3.,         -3EA 100 1.5 17 25.0 50.0 84 22.0 69.0 177 12.6 82.1..        -3FA 150 1.0 17 53.0 75.0 69 28.0 110.a 96 15.4 128.2
A;RtyNI^AAA 6 40 26 2.1 3.a 210 2.1 3.0 530 2.1 3.0. ,       4BA 12 20 26 4.2 6.0 210 4.2 6.0 501 4.0 6.3..      acA 25 10 28 8.8 12.5 220 8.8 12.5 354 5.7 17.0"IDA 50 5 28 18.0 25.0 170 14.0 30.0 249 8.a 38.8"JEA 100 2.5 28 35.0 50.0 120 19.0 73.0 176 11.3 85.9"JFA 150 2 33 53.0 75.0 110 22.0 115.0 157 12.6 132.3
+FT2;HWA;SPJ\ 6 80 53 2.1 3.0 420 2.1 3.0 1060 2.1 3.0..         -5BA 12 40 53 4.2 6.0 420 4.2 6.0 914 3.6 6.8.        -5CA 25 20 55 8.8 12.5 ae 8.8 12.5 647 5.2 17.7..        -5DA 50 10 56 18.0 25.0 320 13.0 32.0 457 7.3 39.7.,      iEA loo 5 56 35.0 50.0 220 18.0 75.0 322 10.3 85.5..        -5FA 150 4 66 53.0 75.0 200 20.a 120.0 2ce 11.5 133.7

OuuW^,£AA 6 ZOO 133 2.1 3.0 1100 2.1 3.a 2470 2.0 3.2"iBA 12 100 133 4.2 6.0 1100 4.2 6.a 1730 2.8 8.1..     icA 25 50 138 8.8 12.5 870 7.a 15.a 1215 3.9 19.5"iDA 50 25 139 18.0 25.0 610 9.8 36.0 865 5.5 42.2.      iEA 100 15 167 35.0 50.0 470 13.0 82.0 673 7.1 90.0„iFA 150 10 160             51.a         78.a 390 16.0 125.a 550 8.8 137.6
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Codes 472-LWA-I  to  6
472-LWA-Iol  to  106

CONTINUED

STC

TABLE

MAXIMUM  RIPPLE CURRENT RATINGS OF PLAIN FOIL TANTALUM CAPACITORS 472-LWA-1  to 6
(POLAR  IYPE  85°C  MAX.)

STC Rated
Cap.

ACTUAL  OPERATING  TEMPERATURE  AND  FREQUENCY
85OC

50Hz 400Hz 1  000Hz

Max. Max.

Max.

Max, Max.

Max.

Max. Max.

Max.

Code Volts d.c, d.c, d.c.

(50ac) (4F) polar- polar- polar-
ripple ripple isin8 ripp'o ripR'e isingI ripple t rj:pt'se isingvolts

current(rnA) volts(I.ms) yoltsn(:::) current(rnA) vOts(rlT'S) yotsn(:::) curren(rnA)
(I.ms) n(:::)

{fl7JJJWAr:^PJ\ 6 5 2.2 1.4 2.a 18 1.4 2.0 44 1.4 2.a
-1BA 12 2.5 2.2 2.8 4.0 18 2.8 4.0 44 2.8 4.0

..         _1CA
25 1.5 2.8 5.9 8.3 22 5.9 8.3 56 5.9 8.3''        _1DA
50 0.75 2.8 11.8 16.6 22 11.8 16.6 44 9.3 20.1"        -1EA

100 0.40 3.0 23.6 33.3 22 22.a 35.6 32 12.8 47.5

::         -1FA 150 0.30 3.0 35.6 50.0 19 25.3 64.2 27 14.3 80.0

+ni:wA=2AA 6 10 4.4 1.4 2.0 35 1.4 2.0 88 1.4 2.0
_2BA 12 5 4.5 2.8 4.0 35 2.8 4.0 88 2.8 4.0''        _2CA

25 2.5 4.6 5.9 8.3 37 5.9 8.3 86 5.5 8.8''        _2DA
50 1.5 5.6 11.8 16.6 44 11.8 16.6 67 7.1 23.3"        _2EA

100 0.75 5.6 23.6 33.3 33 17.6 41.7 47 10.0 52.4

::        -2FA 150 0.5 5.6 35.6 50.0 27 21.6 69.5 39 12.5 82.4

+rn,-HWA;BAA 6 20 8.9 1.4 2.0 71 1.4 2.a 176 1.4 2.0
_3BA 12 10 8.9 2.8 4.0 71 2.8 4.0 176 2.8 4.0''        _3CA

25 6 11.0 5.9 8.3 89 5.9 8.3 156 4.2 10.7
''        _3DA

50 3 11.0 11.8 16.6 77 10.2 18.8 110 5.9 25.0
„        _3EA

100 1.5 11.0 23.6 33.3 54 14.4 46.3 78 8.4 54.7

::         -3FA 150 1.0 11.0 35.6 50.0 45 18.0 74.6 64 10.2 85.6

+"uWA,J'AA 6 40 18 1.4 2.0 140 1.4 2.a 353 1.4 2.a
JBA 12 20 18 2.8 4.0 140 2.8 4.a 324 2.6 4.3"JCA

25 10 19 5.9 8.3 150 5.9 8.3 228 3.6 11.1"IDA
50 5 19 11.8 16.6 112 9.0 20.7 161 5.2 26.a„4EA

100 2.5 19 23.6 33.3 79 12.6 48.6 114 7.3 56.3

::       4FA 150 2 24 35.6 50.0 71 14.2 80.0 102 8.2 88.5

+FTT\WAJ5PJ\ 6 80 35 1.4 2.0 280 1.4 2.a 707 1.4 2.0
_5BA 12 40 35 2.8 4.a 280 2.8 4.0 583 2.3 4.7"        _5CA

25 20 37 5.9 8.3 290 5.8 8.4 413 3.3 12.0"       _5DA
50 10 37 11.8 16.6 ZOO 8.0 22.a 293 4.7 26.7"        _SEA

100 5 37 23.6 33.3 140 11.2 51.0 205 6.6 57.3

::          -5,=A 150 4 44 35.6 50.0 130 13.0 81.6 183 7.3 89.7

+FT2JHWAr€FJ` 612 ZOO 88 1.4 2.a 710 1.4 2.0 1590 1.3 2.2
iBA 100 88 2.8 4.0 710 2.8 4.0 1115 1.8 5.5''      rfcA

25 50 92 5.9 8.3 550 4.4 10.4 783 2.5 13.1"4DA
50 25 93 11.8 16.6 390 6.2 23.5 558 3.6 28.3"iEA

100 15 110 23.6 33.3 300 8.1 55.2 443 4.7 60.0

::        riFA 150 10 102 32.4 54.1 250 10.0 86.a 354            5.7 92.0
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TABLE   11

MAXIMUM  RIPPLE  CuRRENT  RATINGS  OF  PLAIN   FOIL  TANTALUM  CAPACITORS  472-LWA-101   to  106

(NON-POLAR  TYPE  85°C  MAX.)

STC Rated
Cap.

ACTUAL  OPERATING  TEMPERATURE  AND  FREQUENCY

25OC

50Hz 400Hz 1  000Hz

Max. Max.

Max.  ±

Max. Max.

Max.  ±

Max. Max.

Max.  ±Code Volts d.c, d.c. d.c.
(500C) fuF) polar- polar- polar-

ripple ripple ising ripple ripple ising ripple ripple ising
curren volts volts current volts volts C|'rren volts volts
(rnA) (rms) (seenote) (rnA) (rms) (seenote) (rnA) (rms) (seenote)

472-LWA-1 01 AA 6 2.5 3.3 4.2 0 26 4.2 0 67 4.2 a
.,         -101 BA 12 1.25 3.3 8.5 0 26 8.5 0 67 8.5 0
"        -101 CA 25 0.75 4.2 18.0 0 33 18.0 0 82 17.5 0.4
..         -101 DA 50 0.375 4.2 35.0 0 33 35.0 0 58 24.6 15.4
.,         -101 EA 100 0.2 4.4 71.0 0 30 60.0 15 42 33.6 52.6
..         -101 FA 150 0.15 4.6 106.0 0 26 69.0 52 37 39.0 95.0

+rn+HWA;ioRA 6 5 6.7 4.2 0 53 4.2 0 133 4.2 0
„        -102BA 12 2.5 6.7 8.5 0 53 8.5 0 133 8.5 0
"        -102CA 25 1.25 7.0 18.0 0 55 18.0 0 115 14.7 4.2
"        -102DA 50 a.75 8.3 35.0 0 62 33.0 3.3 89 18.9 23.4
..        -102EA loo 0.375 8.3 71.0 0 44 47.0 34 63 26.6 62.3
"        -102FA 150 0.25 8.3 106.0 a 36 58.0 68 51 32.8 103.6

472-LWA-103AA 6 10 13 4.2 0 110 4.2 0 264 4.2 a
"        -103BA 12 5 13 8.5 0 110 8.5 0 264 8.5 0
"        -103CA 25 3 17 18.0 0 130 18.0 0 2!JJrl 14.6 4.4
"        -103DA 50 1.5 17 35.0 0 100 27.0 12 146 15.8 27.7
"        -103EA 100 0.75 17 71.0 0 73 39.0 45 103 22.3 68.6
.         -103FA 150 0.5 17 106.0 0 60 48.0 82 85 27.2 111 .7

•72-LWA-10+AA 6 20 26 4.2 0 210 4.2 0 530 4.2 a
•,         -104BA 12 10 26 8.5 0 210 8.5 a +27 6.8 2.3
I.        -104CA 25 5 28 18.0 0 Ilo 17.0 0.96 301 9.6 11.4
..         -104DA 50 2.5 28 35.0 0 150 24.0 16.0 212 13.6 30.8
"        -104EA loo 1.25 28 71.0 0 110 35.0 51.0 150 19.2 73.0
"        -104FA 150 1.0 33 106.0 0 95 38.0 96.0 134 211.4 119.8

+72-LWA-105AUA 6 40 53 4.2 0 420 4.2 0 1060 4.2 0
"        -105BA 12 20 53 8.5 0 420 8.5 0 785 6.3 3.1
„        -105CA 25 10 55 18.0 0 390 16.0 2.4 555 8.9 12.5
„        -105DA 50 5 56 35.0 0 270 22.0 19.a 393 12.6 32.3
.         -105EA 100 2.5 56 71.0 0 190 30.a 58.0 275 17.6 75.2
.         -105FA 150 2.0 66 106.0 0 170 34.0 100.0 247 19.7 122.a

+72-LWA-106AA 6 100 133 4.2 0 1100 4.2 0 2150 3.4 1.1
.        -106BA 12 50 133 8.5 0 1100 8.5 0 1510 4.8 5.2

"       -106CA 25 25 138 18.0 0 750 12.a 8.0 1050 6.7 15.4
"        -106DA 50 12.5 139 35.0 a 530 17.0 26.0 754 9.6 36.4
"        -106EA 100 7.5 167 71.0 0 ilo 22.0 69.0 586 12.4 82.5
..        -106FA 150 5.0 140 89.0 24 340 27.a 110.a 480 15.4 128.3
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TANTALUM 1

Codes 472-LWA-I  to 6
472-LWA-.Ol  to  106

CONTINUED

STC

TABLE   1'

MAXIMUM  RIPPLE CURRENT RATINGS OF PLAIN  FOIL TANTALUM  CAPACITORS 472-LWA-101  to 106

(NON-POLAR  TYPE  85°C  MAX.)

STC Rated
Cap.

ACTUAL  OPERATING  TEMPERATURE  AND   FREQUENCY

50OC

50Hz 400Hz 1  000Hz

Max. Max.

Max.  ±

Max. Max.

Max.  ±

Max. Max.

Max.   ±
Code Volts d.c. d.c. d.c.

(50OC) (HF) polar- polar- polar-
ripple ripple ising ripple ripple ising ripple ripple ising

curren yo'ts yolts curren yolts yolts curren volts volts
(rnA) (rms)

n`:::)
(rnA) (rms) n(:::)

(rnA) (rms) n`:::)

472-LWA-1 01 AA 6 2.5 3.3 4.2 a 26 4.2 0 67 i.2 0
_1 01 BA 12 1.25 3.3 8.5 0 26 8.5 a 67 8.5 0
-101CA 25 0.75 4.2 18.0 0 33 18.0 0 68 14.5 4.5"        _1olDA

50 a.375 4.2 35.0 a 33 35.0 0 50 21.0 20.4
.1 01 EA 100 0.2 4.4 71.0 0 25 50.0 29 34 27.5 61.1

::         -1olFA 150 0.15 4.6 106.0 0 22 59.0 67 31 32.6 104.0

+"HWA:+ffIA 6 5 6.7 4.2 0 53 4.2 a 133 4.2 0
_102BA 12 2.5 6.7 8.5 0 53 8.5 0 133 8.5 0
-102CA 25 1.25 7.0 18.0 0 55 18.0 0 93 11.9 8.2..        .1o2DA

50 a.75 8.3 35.0 0 51 27.0 12 72 15.3 28.4"        .1o2EA
100 0-375 8.3 71.0 0 36 38.0 46 51 21.6 69.4

::         -1o2FA 150 0.25 8.3 106.0 0 30 48.a 82 42 27.2 111.6

472-LWA-103AA 6 10 13 4.2 0 110 4.2 0 264 4.2 0
_103BA 12 5 13 8.5 0 110 8.5 0 216 6.9 2.2.'        _1o3CA

25 3 17 18.0 0 120 16.0 2.4 166 9.0 12.3„        _1o3DA
50 1.5 17 35.0 a 84 22.0 19.0 117 12.6 32.1''         _1o3EA

100 0.75 17 71.0 a 60 32.0 55.0 83 17.9 74.8
::          -1o3l=A 150 0.5 17 106.a 0 49 39.0 95.0 68 21.7 119.3

•72-lwA-1 04AA 6 20 26 4.2 0 210 4.2 0 500 4.0 0.3
_104BA 12 10 26 8.5 0 210 8.5 0 354 5.7 4.0
_1 04CA 25 5 28 18.0 0 170 14.0 5.2 250 8.0 13.7.'        _1o4DA

50 2.5 28 35.0 0 120 19.0 23.0 176 11.3 34.1"        _1o4EA
loo 1.25 28 71.0 0 87 28.0 60.0 124 15.9 77.6

"        -104FA 150 1.0 32 102.0 5.8 77 31.0 105.0 111 17.8 124.9

472-lwA-105^A 6 40 53 4.2 0 420 4.2 0 900 3.6 0.9
_105BA 12 20 53 8.5 0 420 8.5 0 646 5.2 4.7"        _1o5CA

25 10 55 18.0 0 320 13.0 6.6 457 7.3 14.7''        -1o5DA
50 5 56 35.0 0 220 18.0 25.0 323 10.3 35.4„         _1o5EA

100 2.5 56 71.0 a 160 26.0 63.0 226 14.5 79.6

::         -1o5FA 150 2.a 59 94.0 17 140 28.0 110.0 203 16.2 127.0

+"\W^-^06A^ 6 100 133 4.2 0 loo 4.2 0 1750 2.8 2.0
.106BA 12 50 133 8.5 0 870 7.0 2.1 1220 3.9 6.5''        _1o6CA

25 25 138 18.0 a 610 9.8 11.0 860 5.5 17.2''        _1o6DA
50 12.5 139 35.0 0 430 14.0 30.0 611 7.8 39.0

_106EA 100 7.5 140 59.0 17.a 330 18.0 75.0 475 10.1 85.8

"        -106FA 150 5.0 110 70.a 51.0 270 22.a 115.a 388 12.4 132.5
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Codes 472-LWA-I  to 6
472-LWA-lot  to  106

CONTINUED

TANTALUM 1

TABLE   11

MAXIMUM  RIPPLE  CuRRENT  RATINGS  OF  PLAIN  FOIL  TANTALUM  CAPACITORS  472-LWA-101   to  106

(NON-POLAR  TYPE  85°C  MAX.)

STC Rated
Cap.

ACTUAL  OPERATING  TEMPERATURE  AND  FREQUENCY

85OC

50Hz 400Hz 1  000Hz

Max. Max.

Max.  ±

Max. Max.

Max.  ±

Max. Max.

Max.  ±
Code Volts d.c. d.c, d.c.

(50OC) froF) polar- polar- polar-
ripple ripple ising ripple ripple ising ripple ripple ising
curren yolcs volts curren volts yolts curren volts volts
(rnA) (rms)

n`:::) (rnA) (rms)
n`:::) (rnA) (rms) (seenote)

472-LWA-1 01 AA 6 2.5 2.2 2.8 0 18 2.8 0 44 2.8 0
"        -101 BA 12 1.25 2.2 5.7 0 18 5.7 0 44 5.7 0
"        -101 CA 25 0.75 2.8 11.8 0 22 11.8 0 44 9.3 3.4
"        -101 DA 50 0.375 2.8 23.6 0 22 23.6 0 31 13.1 14.8
„        -101 EA 100 0.2 3.0 47.0 0 16 32.0 21.4 23 18.1 41.0
"         -101 FA 150 0.15 3.0 70.7 0 14 37.2 47.5 20 21.2 70.0

4fl2JJ:WA+^uRA 6 5 4.4 2.8 0 35 2.8 0 88 2.8 0
.,         -102BA 12 2.5 4.5 5.7 0 35 5.7 0 88 5.7 0
"       -102CA 2J 1.25 4.6 11.8 0 37 11.8 0 61 7.8 5.6
..        -102DA 50 0.75 5.6 23.6 0 33 17.6 8.5 48 10.2 19,0
"        -102EA 100 0.375 5.6 47.0 0 23 24.6 31.8 34 14.4 46.2
.         -102FA 150 0.25 5.6 70.7 0 19 30.4 57.0 27 17.3 75.7

472-LWA-103AA 6 10 8.9 2.8 0 71 2.8 0 176 2.8 0
"         -103BA 12 5 8.9 5.7 0 71 5.7 0 144 4.6 1.5
.         -103CA 25 3 11.0 11.8 0 77 10.3 2.1 110 5.9 8.2

"        -103DA 50 1.5 11.0 23.6 0 55 14.6 12.7 78 8.4 21.4
„         -103EA 100 0.75 11.0 47.0 0 38 20.3 38.0 55 11.9 50.0
„         -103FA 150 0.5 11.0 70.7 0 31 24.8 65.0 45 14.4 79.6

472-LWA-1 04AA 6 20 18 2.8 0 140 2.8 0 323 2.6 0.4
"        -104BA 12 10 18 5.7 0 140 5.7 0 228 3.6 2.8
"        -104CA 25 5 19 11.8 0 112 9.0 4.0 161 5.2 9.3
"        -104DA 50 2.5 19 23.6 0 79 12.6 15.5 114 7.3 23.0
"        -104EA 100 1.25 19 47.0 0 56 17.9 41.3 80 10.2 52.2
"        -104FA 150 1.0 21 66.1 6.5 50 20.0 72.0 72 11.5 83.7

472-LWA-105AA 6 40 35 2.8 0 280 2.8 0 576 2.3 0.7
"        -105BA 12 20 35 5.7 0 280 5.7 0 412 3.3 3.3
"        -105CA 25 10 37 11.8 0 202 8.1 5.2 291 4.7 10.0
"        -105DA 50 5 37 23.6 0 143 11.4 17.2 206 6.6 24.0
..         -105EA 100 2.5 37 47.0 0 101 16.2 43.8 145 9.3 53.5
..         -105FA 150 2.0 38 60.0 15 90 18.0 74.6 130 10.4 85.3

+72-LWA-106AA 6 100 88 2.8 0 710 2.8 0 1120 1.8 1.5
„        -106BA 12 50 88 5.7 0 551 4.4 1.8 787 2.5 3.6
"        -106CA 25 25 92 11.8 0 390 6.2 7.8 552 3.5 11.6
"        -106DA 50 12.5 92 23.6 0 276 8.8 20.8 394 5.0 26.2
.,         -106EA 100 7.5 88 37.2 14 212 11.4 50.4 306 6.5 57.4
.,         -106FA 150 5.0 72 45.8 55.4 175 14.0 80.0 250 8.0 88,7
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TANTALUM 1

Codes  472-LWA-I  to  6
472-LWA-IO]  to  106

CONTINUED

STC

GRAPHS  01=  TYPICAL  PERFORMANCE

Fig.1.-Variation of Capacitance with Temperature
(referred to 2o°C)
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Codes 472-LWA-I  to 6
472-LWA-I0I  to  106

CONTINUED

TANTALUM 1

GRAPHS  OF  TYPICAL  PERFORMANCE-(continued)

Fig. 2.-Variation of Dissipation l=actor with Temperature
(measured at 120Hz)
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TANTALUM I

Codes 472-LWA-I  to 6
472-LWA-I0l  to  106

CONTINUED

STC

GRAPHS  OF  TYPICAL  PERl=ORMANCE+continuedy

Flg. 3.-Leakage Current after 10 minutes Electrificatlon
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Codes 472-LWA-I  to 6
472-LWA-10I  to  106

CONTINUED

TANTALUM 1

GRAPHS  OF  TYPICAL  PERl=ORMANCE|contintied)

Fig. 4.-I mpedance/Frequency Characteristics
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OAPA0lTORS

PROVISIONAL   DATA TANTALUM 3

®

A

High  Temperature Tantalum
(WET   ELECTROLYTE   FOIL  TVPE)

Codes  472-LWA41  to  46  Polarised
472-LWA-141  to  1146  Non-Polarised

INTRODUCTION

The    standard    ranges    of    Stantelum    electrolytic    capacitors    472-LWA-1    to    6    and
472-LWA-101  to  106 are  now  well  established  and  have  received  widespread  acceptance as
a  highly  reliable  component  for  many  communication  and  industrial  applications.  To  meet
new  requirements  STC  have  developed  a  range  of tantalum  foil  wet-electrolyte  capacitors
for  operation   up  to  125°C  and  to  withstand   vibration   conditions  far  in   excess  of  those
specified  in  RCS  1348.

A   low  vapour-pressure   electrolyte   has   been   chosen  to  ensure  that  the  seal   efficiency
remains  unimpaired   up  to  the  maximum  operating  temperature,  while  the  full  electrical
characteristics  of the  capacitor are  maintained.

The  improved   performance  under  the  more  stringent  conditions  of  vibration  has  been
achieved  by a  revised  mechanical  assembly,  which  completely supports the  unit and  reduces
internal  resonances.

CONSTRUCTION

The construction  of these capacitors  is  identical  to that of the standard  range of Stantelu in
Foil  Type  Electrolytic  Capacitors  with  the following  exceptions.

1.    The  electrolyte  has  been  changed  to  allow an  upper temperature  of 125°C.
2.    There  is an  improved  mechanical  assembly which  permits the  unit to  be wound  to the

internal  diameter of the case, thereby  reducing  movement  under vibration conditions.
When   they  are   used   under  conditions  of  severe  vibration   it   is   essential   that  the
capacitors are supported  otherwise than  by their terminal  wires.

3.     Instead  of a separate  insulating  sleeve the  case  is totally encapsulated  in  a  rigid  plastic
sleeve and  sealed  at  each  end  by the  further application  of high-temperature thermo-
setting  resin.

These  high  temperature  tantalum  capacitors  are  suitable  for  use  in  circuits  intended  for
total  encapsulation,  provided  that the  process  temperature  does  not  exceed  125°C.
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PROVISIONAL   DATA

TANTALUM 3     Codes  472-LWA4l  to  46
472-LWA-14l  to  146

CONTINUED

TEMPERATURE  AND  CLIMATIC  GRADE

These capacitors are designed to meet the requirements of Humidity Class H6 of DEF-5011
in  the temperature  range  -55°C to  +125°C and  under conditions  of high  vibration,  for a
maximum  period  of 1000  hours.  They  are  suitable  for  storage  at  temperatures  as  low  as
-60OC.

TERMINATIONS

The  leads  are  securely  spot  welded  to the tantalum  stub  and  this  weld  is  encapsulated  in
the first  resin  seal.

Robustness

The  terminations  will  withstand  the  robustness
DEF  5011   as follows:

Tensile Strength Test
Bending Test

Average Performance
Tensile Test:  tensile  pull  at fracture
Bending Test

tests  outlined   in  draft  DEF  5134C  and

5lb

2i lb through two  bends at 90°

>  20 lb
>  four  bends through 90° with 2± Ib

Vibration  Test

The  terminations  will  withstand  the  vibration  and  bumping  tests  outlined  in  the  above
Service  Specifications,  provided  that the  body of the capacitor  is supported  otherwise than
by the terminal  wires.
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PROVISIONAL   DATA

Codes 472-LWAJl  to  46
472-LWA-14I  to  146

CONTINUED

TANTALUM  3

®

*

a

ELECTRICAL  CHARACTERISTICS

Capacitance tolerance

Power Factor

Leakage current after three
minutes at working voltage

Limits

(Reference temperature  20°C)

>0.25„F
<0.25„F

6V        12V     25V        50V      IO0V
12%      12%      8%        8%    6%

Polar Types                                    0.02HA/HF V
Non-Polar Types                         0.04pA/44F V

Typical  Performance

Capacitance change
(reference temperature 20°C)

Power  Factor

Leakage cu rrent/Time characteristics
472-LWA45EA

5pF 100 V  Polarised

100V
50V
25V
12V

6V

10  sec
180 sec

1  500 see

+1 25°C         -2ooC       -4o°C

+  8%       -4%       -10%
+10%        -6%        -ZOO/a
+22%       -10°/o       -25%
+28%       -12%       -30%
+33%        -15%        -35%

O.014pA/pF V
0.002I'A/ p,I V

0.OOO9|LA/p.FV

Conditions  of measurement:
At 50 c/s and 20°C and  in the case of polaLrised capacitors with  d.c. working voltage applied.
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PROVISIONAL   DATA

TANTALUM 3     Codes  472-LWA4l  to  46
472-LWA-14l  to  146

CONTINUED

DIMENSIONS iii_ ---i--      .

STCCode
Maximum  Dimensions Weight

L D (Max)
inmm inmm OZ8

472-LWA41472-LWA-141472-LWA42472-LWA-142472-LWA43472-LWA-143472-LWAtl472-LWA-144di2:rw^A5472-LWA-1454J2JJW^M472-LWA-146 1.06                  26,9 0.195                4,95 0.053                  1,5

1.06                 26,9 0.225               5,72 0.070               2,0

1.06                 26,9 0.285               7,24 0.105                  3,0

1.25                    31,8 0.285               7,24 0.123                   3,5

1.88                47,8 0.285               7,24 0.195                  5,5

1.88                 47,8 0.395             10,03 0.335                 9,5

Terminal Wires

Dia.meter

Length  (minimum)

January  1963

0.024  in              (0,61   mm)
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PROVISIONAL   DATA

Codes  472-LWA4l  to 46
472-LWA-14l  to  146

CONTINUED

TANTALUM 3

RAT.NGS  AND  CODES

The  following  table  shows  the  maximum   capacita.nce,   mea,sured  at  50  c/s,  that  can   be
housed  in  the  given  case size for the  rated  working  voltages.

a

a

D.C.vy:,rt:!ne8 Polarised  Type Non-Polarised  Type

Cap Code Ca.p Code
(125OC) (4F) No. (prF) No.

612

5.0 4] 2:TW ^A^ AA 2.5 472-LWA-141 AA
10.0 "          42AA 5.0 "          142AA
20.0 „          43AA 10.0 "           143AA
40-0 „         44AA 20.0 "          144AA
80.0 "          45AA 40.0 „           145AA

200.0 „          46AA 100.0 "          146AA

2.5 472-LWA41 BA 1.25 472-LWA-141 BA
5.0 „          42BA 2.5 "           142BA

10.0 "          43BA 5.0 "           143BA
20.0 „          44BA 10.0 „           144BA
40.0 „          45BA 20.0 "           145BA

100.0                            „           46BA 50.0 "           146BA

1. 5               472-LWA41 CA 0.75 472-LWA-141 CA

25
2.5                          ,.          42CA 1.25 „          142CA
6.0 "          43CA 3.0 "          143CA

10.0 „         44CA 5.0 "          144CA
20.0 "          45CA 10.0 „           145CA
50.0 "         46CA 25.0 „           146CA

0.75 472-LWA41 DA 0.375 472-LWA-141 DA

50
1.5 "         42DA 0.75 "          142DA
3.0 „          43DA 1.5 „           143DA
5.0 "          44DA 2.5 "          144DA

10.0 „          45DA 5.0 "           145DA
25.0 "         46DA 12.5 „          146DA

0.40 472-LWA41 EA 0.20 472-LWA-1 41 EA

100
0.75 „          42EA 0.375 "          142EA
1.5 "           43EA 0.75 "           143EA
2.5 „          44EA 1.25 "          144EA
5.0 „          45EA 2.50 "           145EA

15.0                            „           46EA 7.50 "          146EA
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TANTALUM 3

PROVISIONAL   DATA

Codes 472-LWA4I  to 46
472-LWA-14l  to  146

CONTINUED

A.C.  RATINGS

freTqhuee{:i:°swf:nr8j::|e;:PaYjssetdheanmdexnj:nu.FOYa°r'jts-eadmHi:eHr.afEnrfesp:tRxaTrJ°REtfxReTrAtLuureMS?:ji
capa.citors.

RIPPLE  CuRRENT  RATING

The    maximum    ripple    currents    which    can    be    permitted    in    HIGH-TEMPERATURE
TANTALUM foil type electrolytic capacitors are determined  by two factors:

1.    At low frequencies the peak applied voltage must not exceed the rated d.c. voltage a.nd
with  polarised type capacitors the a.pplied  voltage must not ca,use a reversal of pola.rity.

2.    At  high  frequencies  the  hea.t  genera.ted  must  not  cause  excessive  temperature  rise.
The  permissible  temperature   rise  decreases  as  the  ambient  temperature  increases.
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PROVISIONAL  DATA

Codes  472-LWA4l  to 46
472-LWA-14l  to  [46

CONTINUED

TANTALUM 3

®

rl

Polarised  Capacitors

lt should  be  particularly  noted  that with  polarised  type  capacitors the  sum  of the applied

:.:.s:nbdet*:F:::r=;i.orjppp:Fa¥j:}t.a8emustnotexceedtheratedd.c.workingvoltageandthere

TEMM#EXTuripEP+eACNu+ieLntsMa=:p::j'tt::sesaraen:jvd€:.j£°+:bi,S:n]:VoltagesforpolarisedH|GH-

Fo!Y:p:.:[i;r#;:c%ii!!s:v:aifv:o;I::if::r!:H:jh::n;:::nje'n:ba:fni:tt:i,::!aeti::!rc:::spoo'#:g:y:'#er;:lan::¥n:g:

Non-Polarised  Capacitors

|t::#:t:£t:ha:c;ft:a:n::t:h;ir:e[c:Sj!#ae+I::§a:Px:p:::;E:ae:h:f:i::t:rc:¥o:rfitr:;a:bd:t:u';e%rn:i:e:cse{ii:oe:a:r::pa:'|!:i.s=
of either polarity.

TAMNafAmLuumM cr#:torcsu:::ngt[Svena?: T££,I:a,i.es    for    nan-Polarised    HIGH-TEMPERATURE

The   ±   d.c.   polarising  voltage  given   is  the   maximum   permissible  when   full   a.c.   ripple
volta.ge  is  present.   Larger  values  of  d.c.  voltage  must  be  compensa.ted   by  decreasing  a.c.
ripple  voltage  correspondingly.
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SIC PROVISIONAL  DATA

TANTALUM 3     Codes  472-LWA4l  to  46
472-LWA-14]  to  146

CONTINUED

TABLE   I

MAXIMUM   RIPPLE   CuRRENT   RATINGS   OF   STC   HIGH-TEMPERATURE  TANTALUM   ELECTROLYTIC

CAPACITORS  472-LWA41   TO  46   (POLAR  TYPE  125CC   MAX.)

STC Rated
Cap.

ACTUAL   OPERATING   TEMPERATURE   AND   FREQUENCY

25OC

50  c/s 400 c/s 1  000 c/s

Max. Max.

Max.

Max.

Max.

Max. Max.

Max.
Code Volts d.c.

Max.
d.c. d.c.

(125OC) (44F) polar- polar- polar.
ripple ripple ising ripple ripple ising ripple ripple ising

current yolts volts curren volts volts curren volts volts
(rnA) (rms) (seenote) (rnA) (rms) (seenote) (rnA) (rms) (seenote)

di 2=+W ^A1 ^^ 6 5.0 3.3 2.1 3.0 26 2.1 3.0 67 2.1 3.0
"       JI BA 12 2.5 3.3 4.2 6.0 26 4.2 6.0 67 4.3 6.0

41CA 25 1.5 4.2 8.8 12.5 33 8.8 12.5 84 8.9 12.5
JIDA 50 0.75 4.2 18.0 25.0 33 18.0 25.0 82 17.4 25.7

"       41 EA 100 0.40 4.4 35.0 50.0 35 35.0 50.0 60 24.0 66.4

diTrNI^An.Aj\ 6 10.0 6.7 2.1 3.0 53 2.1 3.0 133 2.1 3.0
.       42BA 12 5.0 6.7 4.2 6.0 53 4.2 6.0 133 4.3 6.0

42CA 25 2.5 7.0 8.8 12.5 55 8.8 12.5 138 8.9 12.5
"       42DA 50 1.5 8.3 18.0 25.0 66 18.0 25.0 126 13.4 31.3

42EA 100 0.75 8.3 35.0 50.0 62 33.0 53.0 89 18.9 73.5

+fl2JJW ArJ(2' AA 6 20.0 13.0 2.1 3.0 110 2.1 3.0 264 2.1 3.0
43BA 12 10.0 13.0 4.2 6.0 110 4.2 6.0 264 4.3 6.0
43CA 25 6.0 17.a 8.8 12.5 130 8.8 12.5 293 7.9 14.0
43DA 50 3.0 17.0 18.0 25.0 130 18.0 25.0 207 11.2 34.4
43EA 100 1.5 17.0 35.0 50.0 100 27.0 62.0 146 15.8 78.0

4:J2+:W^r4AA 6 40.0 26.0 2.1 3.0 210 2.1 3.0 530 2.1 3.0
"      ulBA 12 20.0 26.0 4.2 6.0 210 4.2 6.a 530 4.3 6.0"CA 25 10.0 28.0 8.8 12.5 220 8.8 12.5 427 6.8 15.4
„       ThDA 50 5.0 28.0 18.0 25.0 210 17.0 26.0 300 9.6 35.6
„       44EA 100 2.5 28.0 35.0 50.0 150 24.a 66.0 212 13.6 81.0

+rn:rwAr4/isAA 6 80 53.0 2.1 3.0 420 2.1 3.0 1060 2.12 3.0
„       J5BA 12 40 53.0 4.2 6.0 420 4.2 6.0 1060 4.3 6.0
"       45CA 25 20 55.0 8.8 12.5 440 8.8 12.5 785 6.3 16.2
"       45 DA 50 10 56.0 18.0 25.0 390 16.0 27.0 555 8.9 37.6

45EA 100 5 56.0 35.0 50.0 270 22.0 69.0 390 12.5 82.5

di2JHWAIr46A^ 6 200 1 33 .0 2.1 3.0 1100 2.1 3.0 2650 2.1 3.0
"       46BA 12 100 1 33 .0 4.2 6.0 1100 4.2 6.0 2130 3.4 7.2"     utcA 25 50 138.0 8.8 12.5 1100 8.8 12.0 1500 4.8 18.3
"       ngDA 50 25 139.0 18.0 25.0 750 12.0 33.0 1070 6.9 40.4
"       46 EA 100 15 167.0 35.0 50.0 580 16.0 77.0 830 8.8 8;J .J
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PROVISIONAL  DATA

Codes  472-LWAII  to  46
472-LWA-14I  to  146

CONTINUED

TANTALUM 3

®

rl

TABLE   I

MAXIMUM   RIPPLE  CuRRENT   RATINGS  OF  STC   HIGH-TEMPERATURE  TANTALUM   ELECTROLYTIC

CAPACITORS  472-LWA41   TO  46  (POLAR  TYPE  125°C  MAX.)

STC Rated
Cap.

ACTUAL  OPERATING  TEMPERATURE  AND   FREQUENCY

50OC

50  c/s 400 c/s 1 000 c/s

Max. Max.

Max.

Max. Max.

Max.

Max. Max.

Max.
Code Volts d.c. d.c. d.c.

(125OC) („F) polar- polar- polar-
ripple ripple ising ripple ripple ising ripple ripple ising

curren yolts volts current volts volts curren volts volts
(rnA) (rms)

n`:::) (rnA) (rms)
n`:::) (rnA) (rms)

n`:::)

4r]uHw^A^^^ 6 5.0 3.3 2.1 3.0 26 2.1 3.0 67 2.1 3.0
„       41 BA 12 2.5 3.3 4.2 6.0 26 4.2 6.0 67 4.3 6.0
"       41CA 25 1.5 4.2 8.8 12.5 33 8.8 12.5 84 8.9 12.5
.,        41 DA 50 0.75 4.2 18.0 25.0 33 18.0 25.0 69 14.5 29.6
„      JI EA 100 0.40 4.4 35.0 50.0 35 35.0 50.0 50 20.0 72.0

«2J\W^,A/hAA 6 10.0 6.7 2.1 3.0 53 2.1 3.0 133 2.1 3.0
"       42BA 12 5.0 6.7 4.2 6.0 53 4.2 6.0 133 4.3 6.0
"      42CA 25 2.5 7.0 8.8 12.5 55 8.8 12.5 131 8.4 13.1
"      J2DA 50 1.5 8.3 18.0 25.0 66 18.0 25.0 102 10.8 34.7
..       42EA 100 0.75 8.3 35.0 50.0 51 27.0 62.0 72 15.3 78.4

+flHuWAARiA^ 6 20.0 13.0 2.1 3.0 110 2.1 3.0 264 2.1 3.0
"       J3BA 12 10.0 13.0 4.2 6.0 110 4.2 6.0 264 4.3 6.0
.,       43CA 25 6.0 17.0 8.8 12.5 130 8.8 12.5 235 6.3 16.0
„       43DA 50 3.0 17.0 18.0 25.0 120 16.0 29.0 166 9.0 37.3
.,       J3EA loo 1.5 17.0 35.0 50.0 84 22.0 69.0 117 12.6 82.1

4rl2J:WA,r4AAA 6 40.0 26.0 2.1 3.0 210 2.1 3.0 530 2.1 3.0
. ,       fflBA 12 20.0 26.0 4.2 6.0 210 4.2 6.0 501 4.0 6.3
„4CA 25 10.0 28.0 8.8 12.5 220 8.8 12.5 354 5.7 17.0
„"DA 50 5.0 28.0 18.0 25.0 170 14.0 30.0 249 8.0 38.8
"4EA 100 2.5 28.0 35.0 50.0 120 19.0 73.0 176 11.3 85.9

+ri2:HWAT4£^A 6 80 53.0 2,1 3.0 420 2.1 3.0 1060 2.1 3.0
.'       45BA 12 40 53.0 4.2 6.0 420 4.2 6.0 914 3.6 6.8
„       45CA 25 20 55.0 8.8 12-5 440 8.8 12.5 647 5.2 17.7
„       45DA 50 10 56.0 18.0 25.0 320 13.0 32.0 457 7.3 39.7
.       45EA 100 5 56.0 35.0 50.0 220 18.0 75.0 322 10.3 85.5

+rnlrwAT46^^ 6 ZOO 133.0 2.1 3.0 1100 2.1 3.0 2470 2.0 3.2
"       46BA 12 100 133.0 4.2 6.0 1100 4.2 6-0 1730 2.8 8.1
"       46CA 25 50 1 38.0 8.8 12.5 870 7.0 15.0 1215 3.9 19.5
"       46DA 50 25 139.0 18.0 25.0 610 9.8 36.0 865 5.5 42.2
"       46EA 100 15 167.0 35.0 50.0 470 13.0 82.0 673 7.1 90.0
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PROVISIONAL   DATA

TANTALUM 3     Codes  472-LWA4l  to  46
472-LWA-14l  to  146

CONTINUED

TABLE   I

MAXIMUM   RIPPLE  CuRRENT   RATINGS  OF  STC  HIGH-TEMPERATURE  TANTALUM   ELECTROLYTIC
CAPAC.TORS  472_LWAr4t  To  46  tpoLAR  TYPE  .25oC  MAX.,

STC Rated
Cap.

ACTUAL  OPERATING  TEMPERATURE  AND   FREQUENCY

85OC

50 c/s 400 c/s 1  000 c/s

Max. Max.

Max.

Max. Max.

Max.

Max. Max,

Max,
Code Voles d.c, d.c. d.c.

(125OC) (4F:) polaLr- polar- polar-
ripple ripple ising ripple ripple ising ripple ripple ising

curren volts volts curren volts yolts current volts yolts
(rnA) (rms)

n`:::)
(rnA) (rms)

n`:::)
(rnA) (rms)

n(:::)

+"uW ^AA AA 6 5.0 3.3 2.1 3.0 26 2.1 3.0 67 2.1 3.0
+1BA 12 2.5 3.3 4.2 6.0 26 4.2 6.0 67 4.3 6.0

.,      JICA 25 1.5 4.2 8.8 12.5 33 8.8 12.5 62 6.6 15.8
41DA 50 0.75 4.2 18.0 25.0 31 17.0 26.0 44 9.3 36.9

"       JI EA 100 0.40 4.4 35.0 50.0 22 22.0 69.0 32 12.8 81.9

+mr;HW^AIAA 6 10.0 6.7 2.1 3.0 53 2.1 3.0 133 2.1 3.0
"      J2BA 12 5.0 6.7 4.2 6.0 53 4.2 6.0 122 3.9 6.5
„       42CA 25 2.5 7.0 8.8 12.5 55 8.8 12.5 86 5.5 17.2
"      J2DA 50 1.5 8.3 18.a 25,0 47 13.0 32.0 67 7.0 41.1

"       42EA 100 0.75 8.3 35.0 50.0 33 18.0 75.0 47 10.1 85.7

+r7ZlrwAr+hAJ\ 6 20.0 13.0 2.1 3.0 110 2.1 3.0 264 2.1 3.0
"       J3 BA 12 10.0 13.0 4.2 6.0 110 4.2 6.0 203 3.2 7.4
„       43 CA 25 6.0 17.0 8.8 12.5 110 7.4 15.0 156 4.2 19.0

"       43DA 50 3.0 17.0 18.0 25.0 77 10.0 36.0 110 5.9 41.6
"       43EA 100 1.5 17.0 35.0 50.0 54 14.0 80.0 78 8.4 88.1

4ilAIHW^MAA 6 40.0 26.0 2.1 3.0 210 2.1 3.0 457 1.9 3.3

„"BA 12 20.0 26.0 4.2 6.0 210 4.2 6.0 324 2.6 8.3
..     tlcA 25 10.0 28.0 8.8 12.5 160 6.4 16.0 228 3.7 19.8

"4DA 50 5.0 28.a 18.0 25.0 110 8.8 38.0 161 5.2 42.7
.     "EA 100 2.5 28.0 35.0 50.0 79 13.0 82.0 114 7.3 8f' .|

+"uWAr4F)AA 6 80 53.0 2.1 3.0 420 2.1 3.0 815 1.6 3.7
.,       45BA 12 40 53.0 4.2 6.0 410 4.1 6.0 583 2.3 8.7
"       45CA 25 20 55.0 8.8 12.5 290 5.8 17.0 413 3.3 20.3
.'       J5DA 50 10 56.0 18.0 25.0 200 8.0 39.0 293 4.7 43.4
.       45EA 100 5 56.0 35.0 50.0 140 11,0 84.0 205 6.6 90.7

+rl2|HINAr46AA 6 200 133.a 2.1 3.0 1100 2.1 3.0 1590 1.3 4.2
noBA 12 100 133.0 4.2 6.0 780 3.1 7.6 1115 1.8 9.4

..       46CA 25 50 1 38.0 8.8 12.5 550 4.4 19.0 783 2.5 21.5

.       46DA 50 25 139.0 18,0 25.0 390 6.2 41.0 558 3.6 44.9
"      J6EA 100 15 167.0 35.0 50.0 300 8.1 89.0 433 4.6 93.5
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PROVISIONAL   DATA

Codes 472-LWA4I  to  46
472-LWA-14l  to  146

CONTINUED

TANTALUM 3

TABLE   I

MAXIMulvl   RIPPLE  CuRRENT   RATINGS  OF  STC   HIGH-TEIVIPERATURE  TANTALUM   ELECTROLYTIC

CAPACITORS  472-LWA41   TO  46  (POLAR  TYPE  125°C  MAX.)

n

0

STC RaLted
Cap.

ACTUAL  OPERATING  TEMPERATURE  AND   FREQUENCY

125OC

50  c/s 400 c/s 1 000 c/s

Max. Max.

Max.

Ma.x. Max.

Max.

Max. Max.

Max.
Code Volts d.c. d.c. d.c.

(125OC) trF) polar- polar- polar-
ripple ripple ising ripple ripple ising ripple ripple ising

current yolts volts curren volts volts curren      volts volts
(rnA) (rms) (seenote) (rnA) (rms)

n(:::)
(rnA) (rms) (seenote)

4rn+I:w^A^AA 6 5.0 3.3 2.1 3.0 26 2.1 3.0 67 2.1 3.0
"       41 BA 12 2.5 3.3 4.2 6.0 26 4.2 6.a 67 4.3 6.0
"      JI CA 25 1.5 4.2 8.8 12.5 33 8.8 12.5 59 6.3 16.2
„       41 DA 50 0.75 4.2 18.0 25.0 30 16.0 27.0 42 8.9 37.4
..        41EA 100 0.40 4.4 35.0 50.0 22 22.0 31.0 33 31.2 81.4

{rn;I:w^AnAA 6 10.0 6.7 2,1 3.0 53 2.1 3.0 133 2.1 3.0
"       42BA 12 5.0 6.7 4.2 6.0 53 4.2 6.0 117 3.7 6.7
. ,       42CA 25 2.5 7.0 8.8 12.5 55 8.8 12.5 83 5.3 17.5
.       J2DA 50 1.5 8.3 18.0 25.0 45 12.0 33.0 64 6.8 40.4

„       J2EA 100 0.75 8.3 35.0 50.0 32 17.0 76.0 46 9.7 86.2

A;M2:rw^A3^A 6 20.0 13.0 2.1 3.0 110 2.1 3.0 264 2.1 3.0
„       J3BA 12 10.0 13,0 4.2 6.0 110 4.2 6.0 195 3.1 7.6
„       43 CA 25 6.0 17.0 8.8 12.5 100 6.7 16.0 150 4.1 19.3

"       43DA 50 3.0 17.0 18.0 25.0 74 9.8 36.0 106 5.7 41.9
"       J3EA 100 1.5 17.0 35.0 50.0 52 14.0 80.0 74 8.0 88.7

4ri2:I:w^A^A 6 40.0 26.0 2.1 3.0 210 2.1 3.0 439 1,7 3.5
.     "BA 12 20.0 26.0 4.2 6.0 210 4.2 6.0 311 2.5 8.5

..       J4CA 25 10.0 28.0 8.8 12.5 150 6.0 17.0 218 3.5 20-1
""DA 50 5.0 28.0 18.0 25.0 110 8.8 38.0 154 4.9 43.0
.     "EA 100 2.5 28.0 35.0 50.0 76 12.0 83.0 109 7.0 90.1

+rTTi:w^JIE.AA 6 80 53.0 2.1 3.0 420 2.1 3.0 782 1.6 3.8
.,        45BA 12 40 53.0 4.2 6.0 390 3.9 6.0 559 2.2 8.8
"       45CA 25 20 55.0 8.8 12.5 270 5.4 17.0 yflrl 3.2 20.5
„       J5DA 50 10 56.0 18.0 25.0 190 7.6 39.0 280 4.5 43.7
„       45EA 100 5 56.0 35.0 50.0 140 11.0 84.0 196 6.3 91.2

4rl2J:W^r46AA 6 200 133.0 2.1 3.0 1100 2.1 3.0 1522 1.2 4.3
16BA 12 100 133.0 4.2 6.0 750 3.0 7.8 1070 1-7 9.6
46CA 25 50 138.0 8.8 12.5 530 4.2 19.0 750 2.4 21.6
46DA 50 25 139.0 18.0 25.0 370 5.9 42.0 535 3.4 45.2
J6EA 100 15 120.0 25.0 65.0 290 7.8 89.0 415 4.4 93.8
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SIC PROVISIONAL   DATA

TANTALUM 3     Codes  472-LWA4l  to  46
472-LWA-14l  to  146

CONTINUED

TABLE   11

MAXIMUM   RIPPLE  CURRENT   RATINGS  OF  STC   HIGH-TEMPERATURE  TANTALUM   ELECTROLYTIC

CAPACITORS  472-LWA-141   TO  146  (NON-POLAR  TYPE  125°C  MAX.)

STC Rated
Cap.

ACTUAL  OPERATING  TEMPERATURE  AND   FREQUENCY

25OC

50 c/s 400 c/s 1 000  c/s

Max. Max.

Max.  ±

Max. Max.

Max.  ±

Max. Max.

Max.  ±
Code Volts d.c. d.c. d.c.

(12SOC) (pF) polar- polar- polar-
ripple ripple ising ripple ripple ising ripple ripple isin8

curren volts volts curren volts volts curren volts yolts
(rnA) (rms)

n`:::)
(rnA) (rms)

n(:::)
(rnA) (rms) (seenoce)

472-LWA-141 AA 6 2.5 3.3 4.2 0 26 4.2 0 67 4.2 0
"         -141 BA 12 1.25 3.3 8.5 0 26 8.5 0 67 8.5 0
"         -141 CA 25 0.75 4.2 18.0 0 33 18.0 0 82 17.5 0.4
"        -141 DA 50 0.375 4.2 35.0 0 33 35.0 0 58 24.6 15.4

"         -141 EA 100 0.2 4.4 71.0 0 30 60.0 15 42 33.6 52.6

472-LWA-142AA 6 5.0 6.7 4.2 0 53 4.2 0 133 4.2 0
_142BA 12 2.5 6.7 8.5 0 53 8.5 0 133 8.5 0

"        -142CA 25 1.25 7.0 18.0 0 55 18.0 0 115 14.7 4.2
_142DA 50 0.75 8.3 35.0 0 62 33.0 3.3 89 18.9 23.4

"        -142EA 100 0.375 8.3 71.0 0 44 47.0 34 63 26.6 62.3

472-LWA-143AA 6 10.0 13 4.2 0 110 4.2 0 264 4.2 0
_143BA 12 5.0 13 8.5 0 110 8.5 0 264 8.5 0
-143CA 25 3.0 17 18.0 0 130 18.0 0 207 14.6 4.4
_143DA 50 1.5 17 35.0 0 100 27.0 12 146 15.8 27.7

"        -143EA 100 0.75 17 71.0 0 73 39.0 45 103 22.3 68.6

472-lwA-1 44AA 6 20.0 26 4.2 0 210 4.2 0 530 4.2 0
„         -144BA 12 10.0 26 8.5 0 210 8.5 0 427 6.8 2.3
„        -144CA 25 5.0 28 18.0 0 210 17.0 0.96 301 9.6 11.4
. ,        -144DA 50 2.5 28 35.0 0 150 24.0 16.0 212 13.6 30.8
"        -144EA 100 1,25 28 71.0 0 110 35.0 51.0 150 19.2 73.0

472-LWA-145AA 6 40.0 53 4.2 0 420 4.2 0 1060 4.2 0
..         -145BA 12 20.0 53 8.5 0 420 8.5 0 785 6.3 3.1
„         -145CA 25 10.0 55 18.0 0 390 16.0 2.4 555 8.9 12.5
..         -145DA 50 5.0 56 35.0 0 270 22.0 19.0 393 12.6 32.3
„         -145EA 100 2.5 56 71.0 0 190 30.0 58.0 275 17.6 75.2

172-LWA-146AA 6 100.0 130 4.2 0 1100 4.2 0 2150 3.4 1.1

.,         -146BA 12 50.0 130 8.5 0 1100 8.5 0 1510 4.8 5.2
"        -146CA 25 25.0 140 18.0 0 750 12.0 8.0 1050 6.7 15.4
„        -146DA 50 12.5 140 35.0 0 530 17.0 26.0 754 9.6 36.4
"         -146EA 100 7.5 170 71.0 0 410 22.0 69.0 586 12.4 82.5
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PROVISIONAL   DATA

Codes  472-LWA4l  to 46
472-LWA-14]  to  146

CONTINUED

TANTALUM 3

TABLE   11

MAXIMUM   RIPPLE   CURRENT   RATINGS  OF  STC   HIGH-TEMPERATURE  TANTALUM   ELECTROLYTIC

CAPACITORS  472-LWA-141   TO  146  (NON-POLAR  TYPE  125°C  MAX.)

rl

STC Rated

:aFP.

ACTUAL  OPERATING  TEMPERATURE  AND   FREQUENCY

50OC

50  c/s 400 c/s 1 000  c/s

Max. Max.

Max.  ±

Ivlax. Max.

Max.  ±

IV'ax. Max.

Max.  ±
Code Volts(125OC) d.c.polar- d.c.polar- d.c,polar.

ripple rippleI is,R8 ripple ripl)IeI is,#8 ripple rippleI 'sll8
f') curren(rnA) yots(rms) YOtsn`:::) CurI'ent(rnA) vats(rms) vats(seenote) curren(rnA) vOts(rms) vatsn`:::)

472-LWA-141 AA 6 2.5 3.3 4.2 0 26 4.2 a 67 4.2 0
„         -141 BA 12 1.25 3.3 8.5 0 26 8.5 0 67 8.5 a
"        -141 CA 25 0.75 4.2 18.0 0 33 18.0 0 68 14.5 4.5
„         -141 DA 50 0.375 4.2 35.0 0 33 35.0 0 50 21.0 20.4
"         -141 EA 100 0.2 4.4 71.0 0 25 50.0 29 34 27.5 61.1

472-LWA-142AA 6 5.0 6.7 4.2 0 53 4.2 0 133 4.2 0
-142BA 12 2.5 6.7 8.5 0 53 8.5 0 133 8.5 0
-1 42CA 25 1.25 7.0 18.0 0 55 18.0 0 93 11.9 8.2

"        -142DA 50 0.75 8.3 35.0 0 51 27.0 12 72 15.3 28.4
"        -142EA 100 0.375 8.3 71.0 0 36 38.0 46 51 21.6 69.4

472-LWA-143AA 6 10.a 13 4.2 0 110 4.2 0 264 4.2 0
.          -143BA 12 5.0 13 8.5 0 110 8.5

_0
216 6.9 2.2

..         -143CA 25 3.0 17 18.0 0 120 16.0 2.4 166 9.0 12.3
"        -143DA 50 1.5 17 35.0 0 84 22.0 19.0 117 12.6 32.1
"         -143EA 100 0.75 17 71.0 0 60 32.0 55.0 83 17.9 74.8

472-LWA-144AA 6 20.0 26 4.2 0 210 4.2 0 500 4.0 0.3
.,         -144BA 12 10.0 26 8.5 0 210 8.5 0 354 5.7 4.0
„        -144CA 25 5.0 28 18.0 0 170 14.0 5.2 250 8.0 13.7
"        -144DA 50 2.5 28 35.0 0 120 19.0 23.0 176 11.3 34.1
"        -144EA 100 1.25 28 71.0 0 87 28.0 60.0 124 15.9 77.6

472-LWA-145AA 6 40.0 53 4.2 0 420 4.2 0 900 3.6 0.9
_145BA 12 20.0 53 8.5 0 420 8.5 0 646 5.2 4.7

"        -145CA 25 10.0 55 18.0 0 320 13.0 6.6 457 7.3 14.7
"        -145DA 50 5.0 56 35.0 0 220 18.0 25.0 323 10.3 35.4

_145EA 100 2.5 56 71.0 a 160 26.0 63.0 226 14.5 79.6

4rl2J:wA;A46A^ 6 100.0 130 4.2 0 1100 4.2 0 1750 2.8 2.0
"        -146BA 12 50.0 130 8.5 0 870 7.0 2.1 1220 3.9 6.5
"        -146CA 25 25.0 140 18.0 0 610 9.8 11.0 860 5.5 17.2
"        -146DA 50 12.5 140 35.0 0 430 14.0 30.0 611 7.8 39.0
"        -146EA 100 7.5 140 59.0 17.0 330 18.0 75.0 475 10.1 85.8
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PROVISIONAL   DATA

TANTALUM 3     Codes  472-LWAJI  to  46
472-LWA-14l  to  146

CONTINUED

TABLE   11

MAXIMUM   RIPPLE  CURRENT   RATINGS  OF  STC   HIGH-TEMPERATURE  TANTALUM   ELECTROLYTIC

CAPACITORS  472-LWA-141   TO  146  (NON-POLAR  TYPE  125°C  MAX.)

STC Rated
Cap.

ACTUAL  OPERATING  TEMPERATURE  AND   FREQUENCY

85OC

50  c/s 400 c/s 1 000  c/s

Max. Max.

Max.  ±

Max. Max.

Max.  ±

Max. Max.

Max.  ±
Code Volts d.c. d.c. d.c.

(125OC) («F) polar- polar- polar-
ripple ripple ising ripple ripple ising ripple ripple ising

curren yo'ts yolts curren yo'ts yolts curren yolts yo'ts
(rnA) (rms) (seenote) (rnA) (rms)

n`:::)
(rnA) (rms) (seenote)

472-LWA-141 AA 6 2.5 3.3 4.2 0 26 4.2 0 67 4.2 0
"         -141 BA 12 1.25 3.3 8.5 0 26 8.5 0 57 7.3 1.5

„         -141CA 25 0.75 4.2 18.0 0 31 17.0 0.96 44 9.3 11.8
-141 DA 50 0.375 4.2 35.0 0 22 23.0 18.0 31 13.1 31.5
-141 EA 100 0-2 4.4 71.0 0 16 32.0 55.0 23 18.1 74.4

472-LWA-142AA 6 5.0 6.7 4.2 a 53 4.2 0 122 3.9 0.5
_142BA 12 2.5 6.7 8.5 0 53 8.5 0 86 5.5 4.2
_1 42CA 25 1.25 7.0 18.0 0 43 14.0 5.2 61 7.8 14.0
-142DA 50 a.75 8.3 35.0 0 33 18.0 25.0 48 10.1 35.8
_142EA 100 0.375 8.3 71.0 0 23 25.0 65.0 34 14.2 80.0

472-LWA-113AA 6 10.0 13 4.2 0 110 4.2 0 204 3.3 1.4

.,          -143BA 12 5.0 13 8.5 0 100 8.0 0.69 144 4.6 5.5

'          -143CA 25 3.0 17 18.0 0 77 10.0 11.0 110 5.9 16.6
_143DA 50 1.5 17 35.0 0 55 15.0 29.0 78 8.4 38.1

"         -143EA 100 0.75 16 68.0 3.8 38 20.0 72.0 55 11.9 83.2

472-LWA-1 44AA 6 20.0 26 4.2 0 210 4.2 0 323 2.6 2.4
.         -144BA 12 10.0 26 8.5 0 160 6.4 3.0 228 3.6 6.8

_144CA 25 5.0 28 18.0 0 110 8.8 13.0 161 5.2 17.7

„        -144DA 50 2.5 28 35.0 0 79 13.0 32.0 114 7.3 39.7
"        -144EA 100 1.25 23 58.0 18 56 18.0 75.0 80 10.3 85.5

472-LWA-145AA 6 40.0 53 4.2 0 390 3.9 0.49 576 2.3 2.7
_145BA 12 20.0 53 8.5 0 290 5-8 3.8 412 3.3 7.3
_145CA 25 10.0 55 18.0 0 200 8.0 14.0 291 4.7 18.4
_145DA 50 5.0 56 35.0 0 140 11.0 34.0 206 6.6 40.7
-145EA 100 2.5 42 53.0 25 100 16.0 77.0 145 9.3 86.9

472-LVVA-1 46M 6 100.0 130 4.2 0 780 3.1 1.6 1120 1.8 3.5

"        -146BA 12 50.0 130 8.5 0 550 4.4 5.8 787 2.5 8.4
_146CA 25 25.0 140 18.a 0 390 6.2 16.0 552 3.5 20.0

::         -146DA 50 12.5 110 28.0 10 280 9.0 37.0 394 5.0 42.9
"        -146EA 100 7.5 98 37.0 48 210 11.0 84.0 306 6.5 90.8
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PROVISIONAL   DATA

Codes  472-LWAJI  to 46
472-LWA-14l  to  146

CONTINUED

TANTALUM 3

TABLE   11

MAXIMUM   RIPPLE  CURRENT   RATINGS   OF  STC   HIGH-TEMPERATURE  TANTALUM   ELECTROLYTIC

CAPACITORS  472-LWA-141   TO  146  (NON-POLAR  TYPE  125°C  MAX.)

a

STC Rated
Cap.

ACTUAL  OPERATING   TEMPERATURE  AND   FREQUENCY

125OC

50  c/s 400 c/s 1 000 c/s

Max. Max.

Max.  ±

Max. Max.

Max.  ±

Max. Max.

Max.  ±
Code Volts d.c. d.c. d.c.

(125OC) (44F) polar- polar- polar-
ripple ripple ising ripple ripple ising ripple ripple ising

current volts volts current volts volts current volts volts
(rnA) (rms) (seenote) (rnA) (rms) (seenote) (rnA) (rms) n(:::)

472-LWA-141 AA 6 2.5 3.3 4.2 0 26 4.2 0 67 4.2 0
.,         -141BA 12 1.25 3.3 8.5 0 26 8.5 0 54 7.0 2.2
..         -141CA 25 0.75 4.2 18.0 0 29 15.0 3.8 42 8.9 12.4

_1 41 DA 50 0.375 4.2 35.0 0 21 22.0 19.0 30 12.6 32.2
-141 EA 100 0.2 4.4 71.0 0 15 30.0 58.0 22 17.8 75.4

472-LWA-142AA 6 5.0 6.7 4.2 0 53 4.2 0 118 3.8 0.7
_142BA 12 2.5 6.7 8.5 a 53 8.5 0 83 5.3 4.5

„        -142CA 25 1.25 7.0 18.0 0 41 13.0 6.6 59 7.5 14.4
_142DA 50 0.75 8.3 35.0 0 32 17.0 26.0 47 9.9 36.0

.         -142EA 100 0.375 8.3 71.0 0 22 23.0 67.0 32 13.5 81.0

4:IT2J:W A;A A;3 AA 6 10.0 13 4.2 0 110 4.2 0 195 3,1 1.6
_143BA 12 5.0 13 8.5 0 96 7.7 1.1 138 4.4 5.8
_143CA 25 3.0 17 18.0 0 74 9.9 11.0 106 5.7 16.9

.,         -143DA 50 1.5 17 35.0 0 52 14.0 30.0 75 8.1 38.6

"        -143EA 100 0.75 15 64.0 9.5 37 20.0 72.0 53 11.4 83.8

472-LWA-144AA 6 20.0 26 4.2 0 210 4.2 0 310 2.5 2.5
-144BA 12 10.0 26 8.5 0 150 6.0 3.5 219 3.5 7.0'          _144CA

25 5.0 28 18.0 0 110 8.8 13.0 155 5.0 18.0
-144DA 50 2.5 28 35.0 0 76 12.0 33.0 109 7.0 40.1

"        -144EA 100 1.25 22 56.0 21 54 17.0 76.0 77 9.9 86,1

472-LWA-145AA 6 40.0 53 4.2 0 390 3.9 0.49 554 2.2 2.9
"         -145BA 12 20.0 53 8.5 0 280 5.6 4.1 396 3.2 7.5
..         -145CA 25 10.0 55 18.0 0 190 7.6 14.0 280 4.5 18.7

-145DA 50 5.0 56 35.0 0 140 11.0 34.0 198 6.3 41.0

"         -145EA 100 2.5 40 51.0 28 97 16.0 77.0 139 8.9 87.4

4;"rwA:i46AA 6 100.0 130 4.2 0 750 3.0 1.8 1080 1.7 3.6
_146BA 12 50,0 130 8.5 0 530 4.2 6.1 756 2.4 8.6
_1 46CA 25 25.0 140 18.0 0 370 5.9 17.a 530 3.4 20.2
_146DA 50 12.5 110 28.0 10 260 8.3 38.0 378 4.8 43.2

"        -146EA 100 7.5 85 36.0 49 240 13.0 82.0 293 6.2 91.2
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PROVISIONAL   DATA

TANTALUM 3     Codes  472-LWA4l  to  46
472-LWA-[4I  to  146

CONTINUED

TYPICAL  CHARACTERISTICS
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STC

®

OAPA0ITORS

Etched  Tantalum   Foil

(85°C  Range)

TANTALUM  5

INTRODUCTION

Q]AeL§FTfAr:fl8eNofAPpojRroacA:og;pR,.acr.S.t€,edtantalumfo[lcapacjtorshasbeengrantedfu,,

co#;dttjjt°hn#LT€::jgn695/t2hfrwe,qt#jrtehTe:;:e°pftj::Fointdh:EvCo,StE::i/::;tajc°j::ntctesr:tf:!:.Cjsir€
capacitors  give  higher working  voltages  and  more  capacitance  in  a. given  case  size.

ADVANTAGES
Good  space factor.-The  surface  area of an  etched  tantalum  foil  electrode  is  up to seven

;o:f:.::i,?,st.:,:£ii;a#:::.Tahve:,::I.:n::p:'i::::::'yeo:;?ci:p::dr:.:i,:i,a:u.etf::n:e:n:ja:n"smT:ateltocnhse:ft:::af=:

Low  leakage  current  (see  "Electrical  Limits").

Long  shelf life.--No  reforming  of these  capacitors  is  required,  even  after  long  periods  of
Storage.

CONSTRUCTION

:n;e!:;s:::?f::;:ic;;eiit::¥:ntm:;:;ti!ui;!r;!ns::!`::;::;i,:,tF:rille:;e:i::i;rr;s:t;;;;:r:i:n;yr:t;:;i::e:t:uof!:::£;r!jfige;c:3:fi!e:,!i:ihi:::;:ij:
Storage.

beFn°!asr|::adbienio:°uns-eps°j'::i:Fvincgapr:Cvj::sras,aorfepj:,C::i:;dai:::::::tea:'ntah.:.n,%Pp°:awr:Sre:pspe,::::
tions.

STC   etched   ta,ntalum   foil   capacitors   are   normally   supplied   fitted   with    an    insulating
sleeve.

December  1966                                                                                                                       TANTALUM   5-1
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TANTALUM  5

85°C  Etched  Tanta[um  Foil
CONTINUED

STC

ELECTRICAL   LIMITS  (Reference temperature 20°C)

Capacitance tolerance

Temperature  range

Rated  working voltage  at 85°C

+75%
-15%
-55cC to +85°C

6,16,  25,  40,  63,100  a.nd  160V  d.c.

Surge voltage at 85.C                                                                    15°/o above  rated

(must  not exceed  30  seconds  in  any  6  minute  period)

Maximum  power factor at 120  Hz  <16V
1 6V to 40V

>40V

Insulation  resistance  of sleeve

Breakdown  voltage of sleeve

Leakage current after  3  minutes
of rated voltage

300/a
20%
15%

< 1000  MQ at 100V  d.c.

> 500V d.c.

Case  Size

Pola.r                             001

002
003
004
005

Non-Polar

These  capacitors  meet the  requirements  of the following tests:
DEF   5011

Humidity  classifica.tion

Temperature  range
Vibration test
Acceleration  test
Shock test
Low air density test

lEC   69-1   (1960)

Specification test  A -lv
„             .,    B-V

"   C-lv
D-lv

„            "    F-lv

SOLDERABILITY

The  terminal  wires  comply  with  the  requirements  of BS  2011  part  2T (1966).

December  1966 TANTALUM  5-2
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STC

a

a

85°C  Etched  Tantalum  Foil
CONTINUED

TANTALUM  5

DIMENSIONS-ln accordance with  DEF 5134A-5

CASE
ML

SIZE
mm in

CA51 001 22,4 0.88
011

CA51 002 26,9 1.06
012

CA51 003 41,4 1.63,
013

CA51 004 58,7 2.31
014

CA51 005 74.7 2.94,
015

AXIMUM   DIMENSIONS

Dl
mmin

5.16               0.203

7.54              0.297

9,93                0.391

9,93                0.391

9,93                0.391

D2
mmin

5,54            0.218

7,93             0.312

10,31              0.406

10,31             0.406

10,31              0.406

TERMINAL  WIRES
Length          32mm  (1.25in)  minimum
Diameter    0,6  mm  (0.024  in)  nominal

PRINTED  CIRCUIT  MOUNTING
For  mounting  on  printed  circuit  boards  the  minimum  recommended   hole  centres  are

dimension  S.
S  =  L  +  3,5  mm  (0.14  in).
When  bending terminals.  the  wire  adjacent to the  end  seal  should  be  gripped  firmly  to

prevent  possible damage to the  resin.
The  dimensions  of  STC  etched  tantalum  foil  capacitors  conform  to  the  requirements  of

MIL-C-3965/2A.
N.B.-Manufacturing dimensions are  inches.
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TANTALUM  5

85°C  Etched  Tantalum  Foil
CONTINUED

STC

CAPACITANCE  VALUES  AND  CODES
POLARISED  TYPE  CAPACITORS

RATED  VOLTAGEat85OC
CAPACITANCE STC  CODE NATO  STOCK

(V d.c.) far) NUMBER

6

33 CAI1.  001    ANA
47 "       001    APA

150 „      002   ^SA
2ae „      002   ATA
330 "      ONb    AIN^
470 "     OAR   AI"^
6cO "     004   AIA

loco ..      00+   ^Y^
1500 ..       005    AZA

16

22 CA51.  001     BMA 5910-9901+2535
68 .      002    BOA 25)6

100 „       002    BRA 2537
220 „       003    BTA 25)8
470 ..      00+    BWA 2539
6cO ..       005     BXA 2540

25

15 CA51.  Oof     CLA 5910-991}1+"1
17 „      002    CPA 2S42

150 ..       003    CSA 2543
220 ..       004    CTA 25„
330 "      00,    CVA 2545
170 „      005    CWA 2546

40

6.8 CA51.  001     DJA _
10 „       Oof     DKA 591099"+2547
22 „      oo2    DriA -
33 "       002    DNA s9i0199"4L25ae
68 "       003    D   A -

loo „       003    DRA 5910-99L014-2519
150 "       001    DSA -
220 „       005     DTA -

63

3.3 CA51.  001     EGA _
4.7 ..        001     EHA 5910-99LJ014255S

15 "       002    ELA -
33 „       003    ENA -
47 "       003    EPA 5910-99L014-2556
68 "       004    E   A -

100 "       004    ERA 5910-9.L014-2557
150 .        005     ESA 255e

100

2.2 CAS1,  001     FF^ 5910-99"4L2564
6.8 .,       002    FJA 256S

10 ..       002    FKA 2566
22 ..       003     FMA 2567
47 "      001    IPA 2568
68 „       005    FQA 2569

1cO

1.5 CA51.  001     GEA 5910J99"+2S71
4.7 .      002    GH^ 2577

15 „      oar    GLA 25sO
33 "       001    GNA 25ca
47 "      005    GPA 2583

/anuary  l968                                                                                                            TANTALUM  54



STC
85°C  Etched  TantaLlum  Foil

CONTINUED

TANTALUM  5

NON-POLARISED  TYPE  CAPACITORS

RATED  VOLTAGEat85JC
CAPACITANCE STC   CODE NATO  STOCK

(V  d.c.) (HF) NUMBER

6

22 CA51.   011      AHA
33 "        011     ANA

100 „        012    ARA
220 „        013     ATA
330 „        013     AVA
470 "      rJ^4    AWA
680 „        014    AXA

1000 015     AYA

16

15 CA51.   011      BLA

5910-99-5194915

47 "        012     BPA
68 "        012     BOA

150 „         013      BSA
220 „        014     BTA
330 "        014     BVA
470 .        015     BWA

25

6.8 CA51.   011      CJA
10 011      CKA
22 "        012     CMA
33 .        012     CNA
68 013     CQA

100 .,        013     CRA
150 ..        014     CSA
220 .        015     CTA

40

3.3 CA51.011      DGA
4.7 ..         011      DHA

10 ..        012     DKA
15 "        012     DLA
33 013     DNA
47 "        013     DPA
68 .,        014     DQA

100 .        014     DRA
150 015     DSA

63

1.5 CA41.   011      EEA
2.2 .         011       EFA
6.8 "        012     EJA

15 „         013      ELA
22 013      EMA
33 „        014     ENA
47 014     EPA
68 „        015     EQA

100

1.a CA51.   011      FDA
3.3 „        012     FGA
4.7 .        012     FHA

10 „         013      FKA
22 „         014     FMA
33 „        015     FNA

160

0.68 CA51.  011      GCA
2.2 „        012     GFA
6.8 "        013     GJA

15 014     GLA
22 "        015     GMA
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TANTALUM  5

85°C  Etched  Tantalum  Foil
CONTINUED

SIC

A.C.  RATINGS

The  maximum  ripple  current  permitted  in  these capacitors  is  determined  as follows:

1.    The  peak applied  voltage  (d.c.  +  peak a.c.)  must  never exceed  the  rated  voltage.

2.    The  maximum  permissible a.c.  voltage  at  50  Hz and  20°C  is given  in  Fig.1.

3.     For  higher frequencies and temperatures the  maximum  a.c.  voltage  must  be multiplied
by the factors given  in  Fig.  2 and  Fig.  3  respectively.

Fig.1.-Maximum  Ripple Voltages (50 Hz at 20°C)
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STC

a

n
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85°C  Etched  TaLntalum  Foil
CONTINUED

TANTALUM  5

Fig. 2.-Maximum Ripple Voltage-Frequency Derating Factor
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Fig. 3.-Maximum Ripple Voltage-Temperature Derating FaLctor
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TANTALUM  5

85°C  Etched  TaLntalum  Foil
CONTINUED

SIC

TYPICAL  PERFORMANCE
Fig. 4.-Variation of Capacitance with Temperature

(Referred to 20°C)
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Fig. 5.-Variation of Power Factor with Temperature
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SIC

®

85°C  Etched  Tantalum  Foil
CONTINUED

TANTALUM  5

Fig. 6.-Variation of Leakage Current with Temperature
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TANTALUM  5

85°C  Etched  Tantalum  Foil
CONTINUED

STC

Figs. 7, 8, 9 aLnd lo.-Typical  Curves of Variation of Impedance with  Frequency at
various Temperatures
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STC

®

EiE

85°C  Etched  Tantalum  Foil
CONTINUED

TANTALUM  5

Impedance/Frequency  Characteristics-cont;nued
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TANTALUM 8

Miniature Moulded Solid Tantalum Capacitors
Polar and  Bi-Polar

Codes : Axial  Leads -TAJ   Radial  Leads -TAK

Actual  size

a

®

BRIEF   DATA

CAPACITANCE
Polar           0,015#F  to  l00#F

Bi-Polar     0,00684F  to  68#F

CAPACITANCE  TOLERANCE
±20%,     ±10O/o,     ±5%

WORKING  VOLTAGES  at  85°C
3, 6, 10, 15, 20 and 35V d.c.

TEMPEFIATURE   FtARIGE
-4o°C  to   +|oo°C

This extension to the lTT solid tantalum capacitor range has been developed for inclusion

jn  film  circuits  and  for  general  applications  where  space  is  limited.  Possible  uses  include

microphone amplifiers, medical devices, and hearing aids, in fact anycircuitwhere performance

must  be  maintained  at  high   packing  density.

The  capacitors  are  rectangular  and  are  moulded  in  thermosetting   resin  to  controlled

outlines.  The  Polar  and   Bi-polar  units  are  offered  with  either  axial  or  radial  leads.  Con-

nection to these capacitors may be  made  by soldering  or by welding.
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TANTALUM 8

CAPACITANCE   RANGE  (letter  denotes  case  size)
Capacitors are available with  either axial  or radial terminals.

CAPAcl-TANCE
WORKING   VOLTAGES   (d.c.)

CAPAcl-TANCE
POLAR a I - P 0 LA R

(pF) 3       6       10     15     20     35 3        6       10     15     20     35 („F)

0,01 5 A

N 0,0068
N 0,010

N 0,015

0,022 A N 0,022
0,033 A N 0,033
0,047 A N 0,047
0,068 A N 0,068
0,10 A N 0,10

0,15 A N 0,15

0,22 A N-P 0,22

0,33 A N-P 0,33
0,47 A-a N  -  P-Q 0,47
0,68 A-B -N-P-Q 0,68
1,0 A - a-C N - P -Q-R 1,0

1,5 -A-B-C N   P -Q -R 1,5

2,2 A - 8 -C- D -P  a -R 2,2

3,3 A-B-C-D P   Q -Fl-S 3,3

4,7 B-C-D Q-R-S 4,7
6,8 8-C -D-E Q-R-S 6,8

10,0 C-D-E -R-S 10,0

15 C-D-E F3-S 15

22 -D-E R-S 22
33 D-E S 33
47 D-E S 47

68 -E S 68

100 E 100

The  case  codes  shown  are  the  smallest  for  a  given  capacitance/voltage  combination
and, where no other code is indicated, should also  be used for lower voltages.
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TANTALUM 8

®

DIMENSIONS

rflwEffi=DHI

TE±-
E

CASECODE
Max lmum   Dimens ions S,(Radial only)Nominal D,(Axialonly)Nominal

L W T
mmjn mmin mmin mmin mmjn

aE<
A 4,2     0,165 2,6     0,102 1,5     0,059 1,3     0,050 0,7    0,028
a 4,2     0,165 2,6     0,102 2,0     0,079 1,3     0,050 0,6     0,024I C 5,1      0,201 3,6     0,142 2,0     0,079 2,5     0,100 0,6    0,024aa- D 6,3     0,248 4,8     0,189 2,5     0,100 2,5     0,100 0,6    0,024
E 6,7     0,264 5,1      0,201 3,7     0,146 2,5     0,100 0,6     0,024

CE N 5,2     0,205 4,5     0,177 1,5     0,059 2,5     0,100 2,2     0,087
= P 5,2     0,205 4,5     0,177 2,0     0,079 2,5     0,100 2,2     0,087
a Q 5,9     0,232 6,4     0,252 2,0     0,079 2,5     0,100 3,2     0,126
aL R 7,1      0,279 8,9     0,350 2,5     0,100 2,5     0,100 4,2     0,165
CO S 7,5     0,295 9,6     0,378 3,7     0,146 2,5     0,100 4,8     0,189

*Tolerance    ±  0,5mm  (0,020in).

N.B.  Manufacturing  dimensions  are  metric.

TERMINAL  WIRES
Length      32mm  (1,25in)  minimum

Diameter  O,25mm  (0,01 in)   nominal
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TANTALUM 8

N,  P,  Q,  R,  S:  Bi-polar

CAPACITOR   MARKING

Capacitors are marked  as shown  in the illustration  below.

POLAR
Polar capacitors

1 st line  Capacitance  (4F)

2nd  line Voltage and anode indicator

Bi-polar capacitors

lst line  Capacitance  (#F)

2nd  line Voltage

3rd  line  BP  denoting  bi-polar  unit

(Previously coded  NP)

ANODE

Bl-POLAFI
ANODE

Capacitance tolerance  is  indicated  by the  colour  of  ink  used  for the  above  markings.

Black   ±20%

BIue      ±10%

Red       ±5%

TANTALUM  84 January  1971
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TANTALUM 8

®

CAPACITOR   PERFORMANCE

The  data  below  are  design  limits within  which  the capacitors will  perform  satisfactorily.
Figs.  1   to  6  are  curves  of TYPICAL  PERFORMANCE  measured  on  production  capacitors
selected  at  random.  All  production  cannot  be  guaranteed  to  comply  exactly  with  these
curves.

LIMITS

(Reference temperature 20°C  unless otherwise specified)
Capacitance tolerance                                            ±20%,    ±10%.    ±5%

Workingvoltagesat     85°C                               3     6     10     15     20and35Vd.c.

at|oo°C                               2     4        7     10     14and24Vd.c.

Surge voltage

85OC 100OC

V d.c. V  d.c.

Rated Surge Rated Surge
3 4 2 3
6 8 4 5

10 12 7 9
15 17 10 12
20 23 14 16
35 41 24 28

Power  factor at l20  Hz                           10%  maximum

Maximum  leakage current after 3  minutes at rated  voltage.

Case  Size

Maximum  reverse voltage -0,5 Volt.
Ripple voltage  rating            -See  Figs.1  and  2.

Note  1.  The   use  of  lower  ripple   ratings  will   give  a  smaller  temperature  rise  and  some
improvement  in  reliability.

Note  2.  The curves, Figs.1  and  2, are based on an ambienttemperature  of  20°C,  for higher
temperatures derate as follows:

at    50°C  use figures above x 0,7
at    85°C use figures above x 0,3
at 100°C  use figures above x 0,1

Note  3.  The  sum  of  peak  a.c.  voltage  and  d.c.  voltage  shall  not  exceed  the  d.c   working
voltage of the capacitor.

Note  4.  The  sum  of  negative  peak  a.c.  voltage  and  applied  d.c.  voltage  shall  not  allow  a
voltage  reversal  exceeding  0,5  Volt.
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TANTALUM  8

LIIVIITS-Continued   -

The  capacitors  will  meet  the  following  environmental  test  requirements  in  accordance

with  DEF  5011,  BS  2011   and  lEC  68.

Item
DEF5011 lEC  68BS2011

Description Conditions

Temperature

H3V3A3S3

A&B Categorytemperature range
-4o°C to +|oo°C

HumidityVibrationAccelerationShock C&DFcGaEa Damp  heat  (cyclic)Dampheat(longtei.inexposure) 1  cycle4days

/ Resonance search 5 -5000 Hz
\EnduranceAccelerationsteadystate 30 -2000  Hz(O,03in/log)100hours100g

Trapeziodal  pulseTensile 100g for 6ms

Low  a[r D3 MuPart 2T Rel. density 0,003
density Mean  alt.  130000ft

Robustness of 250gm
terminationsSolderabilityResistancetosolderingheat BendingSolderglobule 100gm3bends  ±9oo350°C3to4sees.

(aged  condition) methodSolderbath  method

TANTALUM   8-6 January 1971
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TANTALUM 8

Fig. 1.-Ripple voltage characteristics, Polar
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Fig. 2.-Ripple voltage characteristics, Bi-Polar
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TANTALUM 8

GRAPHS  OF  TYPICAL  PERFORMANCE

Fig. 3.-Variation of C@pacitance with Temperature
(referred to 20°C)
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Fig. 4.-Variatjoh of Power Factor with Temperature
(measured al 120Hz with maximum working voltage applied)
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TANTALUM 8

TYPICAL   PERFORIVIANCE-Continued

Fig. 5.-Variation of Leakage Current with Temperature
(measured at maximum working vo[tag® after 3 minutes)
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TANTALUM 8

TYPICAL  PERFORMANCE-Continued

Fig. 6.-Variation of Impedance with Frequency
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METAL  CASED  SOLID  TANTALUM  CAPACITORS
CODE:  TAA

FORMERLY  CODED  472-400 to 403
and 472-420 to 423

a

EiE

BRIEF   DATA

CAPACITANCE   RANGE                                      O,01 prF to 330prF

WORKING   VOLTAGES  AT  85°C                61015 2035 50and 75Vd.c.

TEMPERATURE   RANGE                                  -55°C to +|25°C

Metal  case  encapsulation  with  hei.metic  seals  give  these  rugged  capacitors  a  56  day
humidity  protection   and  ensures  that  their  inherent  reliability  is   maintained  during
Service.

MINISTRY  0F  DEFENCE  APPROVED    to  DEF 5134-A-1  over the voltage range 6 to
75V

BS  9000 APPROVED                                    to BS 9070-NJ)01

POST  OFFICE  APPROVED                            specification    D2281     Electrolytic    Capacitors

Type 4501
MIL-C-39003A   (styles  CSR12  and   CSR13).    Reliability  performance  equivalent  to

failure  rate  M  and  can  bo  supplied  to  lower
failure rates on request.

ESRO  Space  Application  APPROVED     Capacitors  screened  to  our  specification  CES
5133 used in the HEOS and other satellites.

OCTOBER   1971 TAI-1

ITT  Components   Group   Europe
Standard Telephones and Cables Limited
Capacitor Product Division,
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CODE:  TAA

CAPACITANCE  RANGE  (letter denotes case size)

The values shown  are the  E12 series,  in  addition  many values  in  the  E24 series are
available  and  are  shown  together  with  a  full  list  of  appropriate  NATO  stock  numbers.
at the back of this data sheet.

TABLE  1

CapacitanceF)
WORKING   VOLTAGE   (d.c.)

6     I    10    I    15    I    20    I   35 50 75

0,010,01 20,0150,0180,0220,0270,0330,0390,0470,0560,0680,08201

AA

AA
012 A A
015 A A
018 A A
022 A A
0.2:J A
033 A A
039 A A
047 A A

A0,560,68
A

A
a0,82

A aaa1.02
a aa8888aa1,15

A a
• a aaa1.8

A a2,2
a2,7

A
--a

a3,3
A 8 83,947
A -8 C

5,6 A:a CCCCCCCD C
6.8 A 8 C
8,2101215
---I CC

• CC
D
DI

1822273339 I.
C-C D-C D

8 -C D
47 8<-C D
566882100120150180220270 •

DDDII
C
C DD

C
CD

D
D

330 D
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CODE  TAA

FIXED   CAPACITOR

TANTALUM   ELECTF}OLYTIC-L3-

-L2 -I- L1

DIMENSIONS     uninsulated  capacitors

Solid  Electrolyte :
Porous Anode :
Polar :
Hermetically sealed
Metal  Case :
Insulated  and
Uninsulated  Case :

Axial Terminations

Genei.al  Application

NOTE   1        Length  of terminations  (L2)  32mm  (1,25in.)  minimum.

NOTE   2       Marking for polarityshall  be indicated, a§ shown,  nearthe positive terminal.

NOTE  3       Basic  case  dimensions for the  insulated  style  shall  be  the  same  as for the
uninsulated style.

NOTE  4      The case  insulation  shall  extend  beyond the ends of the capacitor body  by
the  amounts shown  below  and  shall  lap  over the  ends  of the  body.

r`

Case Size
Overla p each
end of body

Min. Max.
mm mm

A 0,4 1,1
BC&DI 0,4 1,5

NOTE   5*    The  increase  in   maximum  diameter  for  insulated  types  shall   not  exceed
0,25mm.
Tolerance on diameter    insulated          +0,41mm     +0,016in

-0,38mm     -0,015in
uninsulated     +0,41mm      +O,016in

-0,25mm     -O,010in
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CODE  TAA

DIMENSIONS-con!/.nued

NOTE   6      The terminal  wires  must not be bent closer than  2,Omm to the body of the
capacitor.

NOTE   7       The complete capacitance/rated voltage range is given in Tables 2 and 3.

NOTE  8      The tolerance on the wire diameter is +10% -O,05mm.

Case  insulation
N o suffix-insulated
Suffix N-Non-insulated.

Capacitors  below 0,1 prF  are  only available  at  ±20%  and  ±10% tolerance

FtATINGS  (including  limiting  conditions  Of  use)  and  characteristics  (reference
BS 9070)

Reference temperature 20 °C unless otherwise stated.
Capacitance range

Standard selection tolerance

Climatic category
Rated temperature range
Power factor at 120Hz

Maximum leakage current after
3 minutes at rated voltage

0,01 prF to  330prF
(E  12 range of  BS  2488  IEC 68)
In addition  many values in the  E24 series
±20%    ±10%    ±5%
Below 0,1 prF  ±20% and  ±10% tolerance only
55/125/56
-55°C to + 1 25oC

< 150prF                Tan delta o,06 max.
2150HF               Tan delta o,10 max.
O,02prA/prFV or  1,OprA whichever is the greater

TAA4 OCTOBER   1971
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CODE  TAA

A

A

a

RATINGS-conf/nueo/
D.C. Working Voltage

at 85 OC
at 125 oc

Surge Voltage

Max reverse voltage
Vibration severity

Acceleration
Shock

Low air pressure

Robustness of terminations

Solderability

Insulation  of sleeve
Breakdown voltage of sleeve

6, 10, 15, 20, 35, 50 and 75V
4, 7,10,  13, 23, 33 and 50V

85OC 125 OC

Rated/Surge Rated/Surge
V d.c. V d.c.

6 8 4 5
10 13 7 9
15 20 10 12
20 26 13 16
35 46 23 28
50 65 33 40
75 98 50 64

10% at  125 °C, or 1 V whichever is the lesser
5 to 5000Hz
0,75mm or 98m/s8
981 in/s 2
Trapezoidal  pulse                 100g for 6ms

390m/s2  (4og)
200  N/m8
(mean  altitude  130,000 ft)
Tensile  1 kg
Bending |kg
2 bends through 9oo
Solder globule method 2 s without ageing

3 s wit:h ageing
> 1000 M a at 500V d.c.
> 2000 V d.c.

Stability of  Capacitance with temperature.
Deviation at                                          -55°C          -12%

+125°C           +15%
RIPPLE   VOLTAGE   RATINGS              See  Figs.1  to4
NOTE   1       The above curves are based on an ambienttemperature of 20°C.

For  higher temperatures derate the 20°C figures as follows :
at 50 °C derate to 70%
at 85°C derate to 50%
at 125 °C derate to 30%

NOTE  2      The sum  of the peak a.a. voltage and the d.c.  voltage  must  not exceed the
d.c. working voltage of the capacitor.

NOTE   3       The sum  of the  negative peak a.c. voltage and the applied d.c. voltage shall
not allow  a  voltage  reversal  exceeding  10%  of the d.c.  working  voltage  or
1  volt whichever is the lesser.

NOTE  4      The use of lower ripple ratings will give a smallertemperature rise and some
improvement in reliability.

Performance  figures  and  data  quoted  in  this  document  are  typical  and   must  be
specifically  confirmed  in  writing  by  Standard  Telephones  and  Cables  Limited  before
they become applicable to any particular tender, order or contract.
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CODE  TAA

RATINGS-conf/.nued

Fig.1      Ripple voltage characteristics,  case size A

I I
I I I I 111' I II I

I I I I I I '1 I ' I I
I

II II I II II II II II

I I I

I

75y

I I50 I 1 I \ \

\ I

35v I I1II

2'
\\\1

15 \ II
106v

I: \ \ \ I I\ \ \ I

-

I I
I

0,O 1                              O,1                                 1, 0                                  io                                  loo                                1 rmz

FREQUENCY  (kHz)

Fig. 2     Ripple voltage characteristics, case size  a
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CODE  TAA

A

a

RATINGS-confi.nued

Fig. 3     Ripple voltage characteristics, case size c
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Fig. 4     Ripple voltage characteristics, case size  D
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CODE  TAA

GRAPHS   OF  TYPICAL  PERFORIVIANCE
Fig.  5    Variation  of capacitance with temperature  (referred to 25°C)
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Fig. 6    Variation of capacitance with frequency (measured at 25°C)
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CODE  TAA

GRAPHS   OF  TYPICAL   PERFORMANCE-conf/.nued

Fig. 7    Variation of impedance with frequency (20V capacitors)
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Fig. 8    Vari.atioit of Power Factor with temperature
(measured at 120 Hz with maximum working voltage applied)

4Of I

• 2fc                                                             .t25°C

TEMPERATURE   (oc)

OCTOBER   1971 TMT9



CODE  TAA

TYPICAL  PERFORMANCE-conf/nuGd

Fig. 9    Variation of leakage current with temperature
(measured at maximum working voltage after 3 minutes)
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CODE  TAA

TYPICAL   PERFORMANCE-oonr/.nued

Fig.10    Variation of leakage current with voltage
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CODE  TAA

RELIAB.LITY
Continuous life testing of Ill solid tantalum capacitors is carried out at various tempera-
tures  from  70°C  to  150°C  and  with  application  of  various  proportions  of  rated  volts.
These tests are carried out for three reasons :

1.     2,000 hr tests carried out as part of our regular Quality Assurance programme.
2.10,000  hr continuation tests to obtain  reliability data.
3.     Other tests under derated  conditions to obtain  supplementary information to

1  and 2.
These  data  are  kept  under  continuous  review  by  means  of  an  attributes  analysis.  In
addition   variables   analyses  are  carried   out  as   required.  A   general   indication   of  the
results  obtained  to  date  is  given  below  and  this  is  being  continuously  updated  and
augmented. It will, however, be appreciated that a substantial amount of data is necessary
before  a  complete  picture  can  be  built  up  of the variations of failure  rate with  case size
and voltage rating.
Results  to  date  indicate  the  mean  failure  rate  at  60%  confidence  varies  from  approxi-
mately 0,2  per cent/1,000  hrs for capacitors tested  at  70°C,  €  rated  volts,  to  approxi-
mately  0,7  per  cent/1,000  hrs  when  tested  at  125°C,  €  rated  volts.  These  figures  are
total failure rates and  include parametric and catastrophic failures ; the former being  the
majority.  (A  parametric  failure  is  any  capacitor  where  one  parameter  exceeds  the  Q.A.
test  limits  of  DEF.  5134-A1).  These  results  are  obtained  in  circuits  of  impedance  of
<3  ohms  and  under  these  conditions  the  higher  voltage  ratings  have  higher  failure
I.ates  than  the  lower  voltage  ratings.  It  would  be  expected  that  in  circuits  of  constant
ohms  per volt  this  difference  would  be  eliminated.  Figures  for  particular  cases  can  be
provided.  Failure  rate  at  the  60%  confidence  level  is  based  on  the  upper  one  sided
failure   rate   for  the   exponential   failure   distribution,   60%   being   chosen   as  the   most
representative true  reliability figure related to a sampling  procedure.

sMo:jLd Taannt:Pu°:kc:ja7c?togr[sYef'h:ne::dnesi::r:rb:: dt:tea[{;stthse„fs:::r:br:;ee: L°:icMh' t=::::?a°t3      u
currently about 30 million component hours per year, suggests that in general the failure
rates of these lTT capacitors are of the same order as level M and corresponding variations
can be expected with changes in voltage and temperature stress levels.
Analyses based  on the Weibull distribution  have shown that failure rate decreases with
time. Values of  P about 0,7  are normally obtained. The J'early failures" are eliminated  by
an ageing period which is part of the manufacturing process.

EFFECT  OF   SUFtGES
The  solid  tantalum  capacitor  has  a  limited  ability to  withstand  surges  (15%  to  30%  of
rated  voltage).  This  is  in  common  with  all  electrolytic  capacitors  and  is  due to=the fact
that  these  operate  at  very  high  electrical  stress  within  the  oxide  layer.  In  the  case  of
"solid"  electrolytic  capacitors  this  is  further  complicated   by  the  limited  self  healing

ability of the manganese dioxide semiconductor.
It is important to ensure that the voltage across the terminals of the capacitor does not
exceed  the  surge  voltage  rating  at  any  time.  This  is  particularly  so  in  low  impedance
circuits where the capacitor is likely to be subjected to the full impact of surges especially
in  even  a  slightly  inductive  circuit.  Even  an  extremely  short  duration  spike  in  likely  to
cause damage.

EFFECT  OF   CIRCUIT   IMPEDANCE
As  stated  earlier,  the  reliability  of  solid  tantalum  capacitors  depends  on  the  applied

#:::,e %:rtchuj:t:aadyya;t:,t; vaoTtdagpee::r:::uteos t:fe tor:::[cej::r,s:Lgdes;m4,narj|;dau:t:::i:*#;     u
low  impedance  circuit  may  apply  current  surges  to  the  capacitors,  causing  localised
oveTheating and failure. The recommended circuit impedance is 3 ohms per volt. Where
this is not feasible, equivalent voltage derating should be used, see  MIL-HANDBOOK-
217A or  Fig.  11.

IVIODE   OF   FAILURE
This is normally an increase of leakage current which ultimately becomes a short circuit.
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CODE  TAA

Fig.  11     Effect  of temperature  and  voltage derating  on  failure  rate  at  0,1  a/volt.
Compiled from  M[L  HDBK 217A,  Figs, 7.6.34.A
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CODE  TAA

Fig.12     Effect of circuit impedance and voltage derating  on failure rate at 60°C
Compiled from  MIL  HDBK 217A,  Fig. 7.6.34.A and 34.a.
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CODE  TAA

Full CODE  LIST with applicable NATO stock numbers.
TABLE  2-lNSULATED  CAPACITORS
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CODE  TAA

TABLE  2-]RISULATED  CAPACITOFtsutontinued

NATO   STOCK   NUMBER

5% Tolerance 10% Tolerance 20% Tolerance
5910-99- 5910-99- 5910-99-

9724744

013J)384Oi3ro385013cO386013-0387oi3ro388013-0389oi3ro39o013ro39i

Oi 3ro492oi3ro493013cO494013cO495

519-61 689544461519-2560519-2558

013-0392013-0393013-0394013cO395013cO396013-0397

9534704oi3ro496013cO497013-0498

D.C.
Working Voltage
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CODE  TAA

TABLE  2-lNSULATED  CAPACITORS-ontinued
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\ CODE  TAA

TABLE  2-I NSULATED  CAPACITORSutontinued
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CODE  TAA

TABLE  2-lNSULATED  CAPACITOF[S-continued

'TT/NATO
Capaci.

D.C.WorkingVoltage
NATO   STOCK   NUM BER

CASE tance upto at 5% Tolerance 10% Tolerance 20%Tolerance
SIZE ( prF) 85OC 1 25 OC 5910-99- 5910-99- 5910-99-

CCDDDDDDDDDD 202224273033363943475156

35 23

972-3170519-2557 013J)421013ro422013-0423013-0424013ro425 Oi 3ro5i 3013-0514013ro5i5102-1722

AA 0,11,0

50 33

972-1818519-6169 oi 3ro426 013051 6Oi3ro5i7oi3ro5i8013J)519013cO520013-0521013-0522
18 1,2 013-0427

I;888aaa888

1,51,61,82,02,22,42,73,03,33,63,94,34,7 013cO428Oi3ro429013-0430oi3ro43i013-0432013cO433013ro434

C 5,6 013_0435
CCCCC 6,87,58,29,110 013cO436013cO437013-0438

OCTOBER   1971 TVA/ADDENDUM-5



CODE  TAA

TABLE  2-INSULATED  CAPACITORS-continued

TAA/ADDENDUM-6 OCTOBER   1971



CODE  TAA

TABLE  3-UNINSuLATED  CAPACITORS

a

C.Voltage
NATO   STOC

at 10% Tolerance
125OC 5910-99-

4

013cO289
Oi 3ro290
01 3ro29i

013-0292
oi 3ro293
013-0294

013-0295
013-0296

7

013-0297
013-0298
013-0299

013J)300
013-0301
Oi 3ro302

01 3ro303
013-0304
01 3ro305

013-0306

10

013-0307
013-0308
oi 3ro3og

01 3ro3i 0
013-0311
013-0312

013-0313
013-0314

13

013-0315
013cO316
oi 3ro3i 7

013-0318
013-0319
013-0320

K   NUMBER

20% To I era nee
5910-99-

Oi 3ro443
oi 3ro444

013-0445

013-0447

o 1 3ro448

013-0451

013J)452

013-0453

013-0454

013-0455

013-0456

013-0457

OCTOBER   1971 TAA/ADDENDUM-7



CODE  TAA

TABLE  3-uNINSuLATED  CAPAC.TORS-continued
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CODE  TAA

TABLE  3-UININSULATED  CAPACITORS-continued
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CODE  TAA

TABLE  3-UNINSULATED  CAPACITOFts-ontinued

10% Tolerance 20% Tolerance
5910-99- 5910-99-

013-1640 013-1684
013-1641

013-1685013-168601 3-1642

013-1643
013-1 644
013-1645

013-1687013-1646

Although any capacitor listed  in Table 2 is available without an  insulating sleeve the list
above  covers  uninsulated  capacitors  for  which  there  are  NATO  STOCK  NUMBERS.

TAA/ADDENDUM-10 OCTOBER   1971
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Resin  Dipped  Solid  Tantalum  Capacitors

Code:    TAG

0

n

BRIEF    DATA

CAPACITANCE   RANGE
O,14F   to    150#F

CAPACITANCE   TOLERANCE
±20%   ±10%

WORKING   VOLTAGES   at  85°C

3   6,31016   25   and   35V   d.c.

RATED   TEMPEFtATURE   RANGE
-55°C   to   +85°C

The   very   popular   TAG   series   has   been   extended   in   range   and   the   performance

specification   has  been   tightened   to  give  truly  professional   leakage  current   limits.

Note  these  points:-

*    .    CV   ratings   up-1,OOO#F/V   now   standard   production.

-    .    Leakage  current   limits   tightened-0,02#A/#FV.

or   1#A,   whichever   greater.

•   .    Power    factor    limits    tightened.

*    .    New   snap-in   terminals   for   P.C.B.   applications.

•   .    21    day   humidity   protection.

The    newly    introduced    miniature    TAM    capacitors    effectively    extend    the    range
down   to   0,015#F   at   35   volts.      Four   decades   of   capacitance   are   now   covered   by
low   cost   resin   dipped   solid   tantalum   capacitors.      (Send   for   separate   data   sheet   on
TAM   resin   dipped   solid   tantalum   capacitors.)

MABCH   1971                                                                                                                                                       TAG-1

lTT  Components  Group   Europe
Standard Telephones and  Cables  Limited
Capacitor  Product Division.  Brixham  Poad,  Paignton,  Devon

Telephone :   Paignton  50762  (STD Code  0803)  Telex 42951

Ill
COMPONENTS
©   1971   International
Telephon.  and Telegraph

i?,r?:grhat::°rnese~ed



CODE:    TAG

TABLE   1

TAG -2

u

CAPACITANCE    PIANGE    (letter   denotes   case   code)

Capacitance

4F

Bated   Voltage   D.C.

3          6,3         10           16          25          35

-A

-----A
ABB

AABC
--A      A       8       C      D
AA

AB

AC

BD

CD

DE

DE

F

BCDD

CDEE

DDE

DEF

EF

EF

F

Surge   Voltage    D.C.

3,5          8            12          18          30          42



CODE  :    TAG

STANDARD   TERMINATIONS

D]MENSIONS   AND   RATINGS

Case LI     Max. DI   Max. D2  Nom. Capacitance    Bange Typical
Size mmin mmin mmin and   Plated   Voltage   Bange Weight  (g)

A 9,5  0,37 5,0  0,20 0,4  0,016 22#F       3V   to   0,1#F   35V 0,23
8 10,0  0,39 5,5  0,22 0,4  0,016 33#F       3V   to   3,3#F   35V 0 .2:I
C 11,0   0,43 6,3  0,25 0,4  0,016 47#F       3V   to   4,7#F   35V 0,31
D 11,5   0,45 7,5  0,30 0,4  0,016 1004.F       3V   to   6,8#F   35V 0,52
E 12.0   0,47 8,0  0,32 0,4  0,016 1004F   6,3V   to     15#F   35V 0,55
F 13,0   0,51 i    9,0  0,35 0,4  0,016 150#F   6,3V   to    33pF   25V 1,80

r\

e

NOTE    1

NOTE   2

NOTE   3

NOTE   4

NOTE   5

NOTE   6

Manufacturing    dimensions   are    in    millimetres.

Length    of    terminations     (L2)     15mm     (0,6in)    minimum.

Marking    for    polarity    shall    be    indicated,    as    shown,    by   the    position    of
the    coloured    spot    relative   to   the    positive   terminal.

The   complete   capacitance/rated   voltage   range   is   given   in   Table   1.

The   tolerance   on   the   wire  diameter   is   +10%   -0,05mm   (O,002in).

The     maximum     length     of     resin     along     the    terminal     wires     is     1,5mm

(O,055in)    and   is   contained   within   the   maximum   body   length   Li.

MANUFACTUREFZS  CODES

Example  :

TAG -3



CODE  :    TAG

SNAP-.N    P.C.B.    TERMINATIONS

DIMENSIONS   AND    RATINGS

Case LI    Max. DI   Max. D2  Nom Capacitance    Pange Typical
Size mmin mmin mmin and   Bated   Voltage   Range Welght  (9)

A 11,5   0,45 5,0   0,20 0,5   0,02 22#F       3V   to   O,14F   35V 0,23
a 12,0  0,47 5,5   0,22 0,5   0,02 334F       3V   to   3,3pF   35V 0,27
C 13,0  0,52 6,3   0,25 0,5   0,02 47#F      3V   to  4,7#F   35V 0,31
D 13,5   0,54 7,5   0,30 0,5   0,02 100#F       3V   to   6,8#F   35V 0,52
E 14,0  0,55 8,0   0,32 0,5   0,02 100#F   6,3V   to     15#F   35V 0,55
F 15,0   0,59 9,0   0,35 0,5   0,02 1504F   6,3V   to    33#F   25V 1,80

NOTE    1       Manufacturing    dimensions    are    metric.

NOTE   2      Length   of  terminations  through  printed   circuit  board   (L2)   3mm   +3mm
(O,12in   +O,12)                                                                                                                      -Omm-Oin.

NOTE   3       Hole    clearance    in    printed    circuit    board    for    snap-in    terminations     (D3)
1,1mm    ±0,05mm    (0,043in    ±0,002in).

NOTE   4      Spacing   between   terminations,   (S)   5mm   ±0,5mm   (0,20in   ±O,02in).

NOTE   5       Marking   for   polarity   shall   be   indicated,   as   shown,   by  the   position   of   the
coloured   spot   relative   to   the   positive   terminal.

NOTE   6      The   complete   capacitance/rated   voltage   range   is   given    in   Table    1.

NOTE   7      The   tolerance   on   the   wire   diameter   is   +10%   -O,05mm   (O,002in).

MANUFACTUREF]S   CODES

Example  :
TA       G          f          6,8      M          25

TAG -4
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CODE  :    TAG

1    RATINGS    (including   limiting   conditions

F`eference   temperature

Capacitance    range

Standard   selection   tolerance

Climatic   category

Bated   temperature   range

Power   factor   at   120   Hz

Maximum   leakage   current   (after

3   minutes   at   rated   voltage   with
1   kn  series   resistance)

a

a

of   use)   AND   CHARACTERISTICS

20°C    unless    otherwise   stated.

O,14tF   to   150#F

(E6   range   of   BS   2488   (lEC68))

±20%   ±100/o

55/85/21

-55°C  to  +85°C

Capacitance  =  47#F,   Tan   Delta   0,1    max.
Capacitance  >  47#F,   Tan   Delta   0,2   max.

0 ,02 u.A I UFV
or   1#A   whichever   is   greater

Working    Voltage                                 3            6,310             16            25            35            V   d.c.

Surge   voltage                                    3,5          8            12            18            30            42            V   d.c.

Maximum   Reverse   voltage      0,3          0,5          0,5          0,5          0,5          0,5       V   d.c.

Pobustness   of   terminations

F{ipple   voltage    ratings

Table   2    gives   the    maximum    r.in.s.

100   Hz.      The   sum   of  the   D.C.   voltage

alternating  voltage  must  not  exceed  the
reverse    polarity    must   occur.

Terminal    wires    will    withstand    a    tension
of   1   lb.      Two   bends   of   90°   are

permissible

ripple   voltage   which   may   be   applied   at

and   the   peak  value   of   the   superimposed
normal   rated  voltage  and   no   inadmissable

TAG - 5



CODE:    TAG

TABLE  2   BIPPLE   VOLTAGE   BATINGS   (r.in.s.)

Capacitance

„F

1,0

1,5

2,2
3,3
4,7
6.8

10

15

22
33
47
68

loo
150

Plated    D.C.    Voltage
3             6,3            10            16            25

These   conditions   apply   at   all   temperatures   up   to   85°C.       Bipple   voltage   ratings

at   higher   frequencies    are    obtained    by    multiplying    the    above    100    Hz    values    by
the  following   factors:-

Frequency
1kHz

10   kHz
loo   kHz

Factor
0,5
0,1

0,02

TAG - 6
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CODE  :    TAG

2   CODING

®

rl

Capacitan ce   in   „F

Colour 1st      Ring 2nd    Ping
Polarity    andMultiplier

Black - 0 xl
Brown 1 1 x10x0,01
Fled 2 2
Orange 3 3
Yellow 4 4
Green 5 5
Blue 6 6
Violet 7 7
Grey 8 8
White 9 9 x0,1

D.C.   Working
Voltage

Colour          Volts

White
Yellow
Black
Green
Grey
Pink

N.B.-The   above   sketch   shows   the   position   of   the   coloured   spot   which   serves
both   as    multiplier   and    anode    indicator.

EXAMPLE  :     6,8#F/25   volts

en=
)

6,8  lJ F

3   APPLICATloN   NOTES

These   capacitors   are   suitable   for   coupling   and   decoupling   and   general   applica-

tions   in   electronic   circuits.      The   reliability   of   these   capacitors   depends   on   circuit
impedance.      In   very   low   impedance   (e.g.   less   than   3n/V)   circuit:s,   such   as   power
supplies,    particular   care    is    necessary   to   ensure   that   the    surge   voltage    rating    is
not  exceeded.     The   main   mode  of  failure   is   high   leakage   current  or  short  circuit.

Performance   figures   and   data   quoted   in   this   document   are   typical   and   must   be
specifically   confirmed   in   writing   by   Standard  Telephones   and   Cables   Limited   before
they  become  applicable  to  any  particular  tender,   order  or   contract.

TAG - 7



CODE:    TAG

GRAPHS   0F   TYPICAL   PERMORMANCE

Fig.1.      Variation   of   capacitance   with   temperature    (referred   to   20°C)

-40          -20             0              20            40            60            80             loo

TEMPERATURE         °C

Fig.   2.      Variation   of   power   factor   with   temperature   (measured   at   120   Hz
with   maximum   working   voltage   applied)

-40          -20              0                20            40              6o            80             loo

TEMPERATURE           °C

TAG -8



CODE  :    TAG

TYPICAL   PERFORMANCE-continued
Fig.  3.     Variation   of  leakage  current  with  temperature   (measured   at  maximum

working  voltage   after  3   minutes)

®

®

IL

-40           -20               0               20             40             60              80             loo

TEMPERATURE       °C

Fig.   4.       Variation    of    leakage   current   with    applied    voltage

^1-7999Z?
Ezrj'7

6'S\36

\o\'b

bq:q,```q\`

20                          40                         60                         80                        100

PERCENTAGE   of  WORKING    VOLTAGE

TAG - 9



CODE:    TAG

TYPICAL   PERFORMANCE-continued

Fig.   5.      Variation   of   impedance   with   frequency

®

TAG -10

loo                          1k                           lok                        look                       lM

FF]EQUENCY          Hz



MINIATURE   RESIN   DIPPED

SOLID  TANTALUM  CAPACITORS

CODE:  TAIvl

A

A

BRIEF   DATA

Capacitance  Flange            0,015t4F to 6,8prF

Capacitance Tolerance    ±20%

Working voltages              3  6,31016  25  and
35V d.c.

Rated
Temperature Range          -55°C to +85°C

This new range of capacitors has been specially developed by Ill to give high packing
densities  at  low  cost.  These  miniature  capacitors  are  constructed  to  the  same  high
standards of manufacture employed for lTT's other tantalum capacitors.

The  TAM  range  has  a  conformal  resin  encapsulation  giving  mechanical  protection

together  with  a  21   day  humidity  classification.  It  has  radial  leads  suitable  for  either

soldering or welding.

These capacitors are suitable for hearing aid amplifiers, pocket paging equipment, and

other miniature electronic circuits where performance is required at low cost.

MARCH   1971 TAM1

in  cOMpONENTs  GRoup  EUROpE
Standard Telephones and Cables Ltd
Capacitor Product  Division,
Brixham  Road,  Paignton,  Devon.
Telephone :  Paignton 50762
(STD Code 0803)    Telex: 42951

Ill
COMPONENTS

© 1971  lntemational
Telephone  and Telegraph
CO'po'ation.
All  rights reserved.



CODE:  TAN

TABLE  1

CAPACITANCE  RANGE  (lot(er denotes case c®d®)

CAPACITANCEprF RATED   VOLTAGE   D.C.

3 6,3              10 1625 35

0,01 50,0220,0330,0470,0680,100,150,220,330,470,681,0 XXXXXXXXXY

X

X

X Y

1,5 X Y

2,2 X Y

3,3 X- Y

4,7 Y

6,8 Y

SURGE  VOLTAGE   D.C.

3,5 712 1830 40

TAM2 MARCH   1971
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CODE:  TAim

ffll=        ®      :.;-i.:i..:..... :`=,..: ...... =: ....

DIMENSIONS  AND   RATINGS

CASE LI       MAX. DI      MAX. D2      NOM. CAPACITANCE   RANGE   AND TYPICAL
SIZE mm         in. mm         in. mm         in. RATED   VOLTAGE   RANGE WEIGHT(g)

X 4,5      0,18 2,5       0,10 0,35    0,014 3,3prF 3v to o,oi 5prF 35v 0,064
Y 5,0     0,20 2,5       0,10 0,35    0,014 6,8prF 3v to    o,68prF 35v 0,073

NOTE   1     Manufacturing dimensions are in  millimetres.

NOTE   2    Length  of terminations  (L2)  15mm  (0,6in.)  minimum.

NOTE   3    Marking  for  polarity  shall   be  indicated,  as  shown,   by  the  position  of  the
coloured  spot relative to the positive terminal.

NOTE   4    The complete capacitance/rated voltage range is given  in Table  1.

NOTE   5    The tolerance on the wire diameter is +10% -0,05mm  (O,002in.).

NOTE   6    The  maximum  length  of  I.esin  along  the  terminal  wires  is  1,5mm  (0,055in.)
and  is contained within the  maximum  body length  L].

a
MANUFACTURING   CODES

Style reference TAM followed  by the capacitance and rated voltage.

EXAMPLE    TAM  6,8/3V

MARCH   1971 TAM3



CODE=   TAIVI

1.   RATINGS  (including limiting  conditions of use)  and  CHARACTERISTICS.

Reference (emperature 20 °C unless otherwise stated.

Capacitance Range

Standard Selection Tolerance

Climatic Category

Rated Temperature Range

Power Factor at 120 Hz

Maximum Leakage Current

(after 3 minutes at rated voltage
with  1 k a series resistance).

WORKING   VOLTAGE

0,015prF to  6,8prF

(E6 range of  BS 2488  (IEC68))

±20%

55/85/21

-55°C to +85°C

10%  Maximum

lprA

3           6,3       10        16        25        35Vd.c.

SURGEVOLTAGE                                                   3,5       7           1218        30        40Vd.c.

MAXIMUM   REVERSE   VOLTAGE

Robustness of Terminations

Solderability

0,3      0,5      0,5      0,5      0,5      0,5Vd.c.

Tensile 250 gin
Bending 100 gin 3 bends ±90°

BS 2011  Part 2T  (aged condition)

Ripple voltage ratings

Table  2  gives  the  maximum  r.in.s.  ripple  voltage  which  may  be  applied  at  100  Hz.
The sum of the D.C. voltage and the peak value of the superimposed alternating voltage
must not exceed the normal rated voltage and no inadmissible reverse polarity must occur.

TAM4 MARCH   1971

u
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CODE=  TAN

TABLE  2    RIPPLE  VOLTAGE   RATINGS   (r.in.s.)

CAPACITANCELAF RATED   VOLTAGE   D.C.

3                  6,3               10                16                25                35

0,015 10

0,022 10

0,033 10

0,047 10

0,068 10

0,10 10

0,15 10

0,22 10

0,33 10

0,47 7,1

0,68 4,3                                   10

1,0 2,8                                 5,7

1,5 1,7                                     4,3

2,2 0,9                                 2,8

3,3 0,9               1,7

4,7 0,9

6,8 0,9

These  conditions  apply  at  all  temperatures   up  to  85°C.   Ripple  voltage  ratings  at
higher frequencies are obtained by multiplying the above 100  Hz values by the following

tr  factors:_
FREQUENCY                   FACTOR

1   kHz                              0,5

10  kHz                                0,1

100 kHz                           0,02

MARCH   1971 TAM-5



CODE=  TAN

2.   CODING

CAPAC lTANCE   IN    prF D.C.   WORKINGVOLTAGE

COLOUR
1st 2nd POLARITY   and

COLOUR       VOLTSRING RING MULTIPLIER

Black - 0

x 0,001

White                      3
Brown 1 1 Yellow                    6,3
Red 2 2 Black                      10
Orange 3 3 Green                    16
Yellow 4 4 G rey                     25
Green 5 5 Pink                        35
BIue 6 6
Violet 7 7
Grey 8 8 x 0,01
White 9 9 xO,1

N.B.-The above sketch shows the position of the coloured spot which serves
both as multiplier and anode indicator.

EXIAMPLE
6,8prF/3 volts

:=-
BIUE      6

GREY      8

WHITE   0,1

WHITE        3  VOLTS

u

3.  APPLICATION   NOTES

e,eTcht:oS:i:aci:cC|i:sr.§fEeesr:i::gil,:t;°:fc:huep::n8aapnadci:oercs°::;i:gd:n:ng:i?:Li:i::I::aati%::i:U
very  low  impedance  (e.g.  less than  3 a/V)  circuits,  such  as  power supplies,  particular
care is necessary to ensure that the surge voltage rating is not exceeded. The main mode
of failure is high  leakage current or short circuit.

Performance  figures  and  data  quoted  in  this  document  are  typical  and  must  be
specifically  confirmed  in  writing  by  Standard  Telephones  and  Cables  Limited,  before
they become applicable to any particular tender, order or contract.

TAM-6 MARCH   1971



CODE:  TAN

GRAPHS   OF  TYPICAL  PERl=ORIVIANCE
Fig.1     Variation  of  Capacitance with  temperature  (referred to 20°C)r

A

o,4112
5

\'\0

-60           -40           -20                0               20               40               60              80              100
TEMPEFiATURE    °C

Fig.  2    Variation  of  Power  Factor with temperature  (measured at 120  Hz with
maximum  working voltage applied).

2,211o

/1o

1/1o

a,47/25I

-60             -40            -20                  0                  20               40                 60                80              100

TEMPEFiATURE     °C
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CODE=  TAN

TYPICAL  PERFORMANCE-ontinued

Fig. 3    Variation  of leakage current with temperature  (measured at maximum
working voltage after 3  minutes).

-3
10

`

I

fyt\`Q /
\\`Q J
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`
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-60       -40        -20             0              20            40            60            80         100

TEMPERATURE    °C

TAMng MAFicH   1971
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CODE=  TAIvl

A

EiE]

TYPICAL  PERFORIVIANCE-ontinued

Fig. 4    Variation of  Impedance with  Frequency.

\ I\ \ ?,,i,
~o-
3?%

1k                              10k                          100k                          lM                           10M
FFIEQUENCY      Hz
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TAP
Resin Dipped Solid Tantalum Capacitors

Code TAP
Provisional  Data

Eii

n

n

Introduction
The TAP range of professional tantalum capacitors have a sintered anode and
a  solid  electrolyte  encapsulated  in  epoxy  resin.  They  are  drop  shape  with
tinned nickel radial lead wires.

Each capacitor is marked with its capacitance, rated d.c. voltage and polarity.

Ratings and Characteristics (at 20°C unless otherwise stated)

8:B::i:::::::regr:ncc:            ±`.5F%to 68oHF
±20%

Voltage ratings (V)

Climatic category
Rated temperature
Bump severity
Low air pressure
Solderabiljty (method
3 solder globule)
Resistance to solder-
ing heat (Method 1
solder bath)
Power factor tan 8
(at 100 Hz)

C < 100 HF
C > 100 HF

Maximum leakage
current lFt  (measured
at 1  k Q series
resistance)

after 3 mins at 2o°c
after 3 mins at 85°C

May 1972

d.c.  (UR ) 3,0 6,3 10 16 25 35 50
Surge 3,5 8 12 18 30 42 60
reverse 0,3 0,5 0,5 0,5 0,5 0,5 0,5

55/85/21
85OC
390 in/s2 ; 1  000±10 bumps
1  kN/m2
without ageing 2 s
with ageing 3 s

350OC

0,08
0,10

0,02 X CN  X Un  or 1  HA whichever is the greater
8 X IR  at 20°c

TAP-1

©1972 International Telephone and Telegraph Corporation
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TAP

Reliability Failure rate 0,1 %/1  000 hours, related to
85°C, UR  and 3 f2 per volt series resistance

Max. impedance at 100 kHz
<0,68 HF
>0,68 LLF but <75 HFV

>3%#¥vbbtut<<3S°o65VuFv
>1000 L'FV

Minimum circuit resistance  3 Q/V (see notes below)

Not applicable
loo
5Q
2Q
IQ

Application Notes

These  capacitors  are  suitable  for  coupling,  decoupling  and  general  applica-
tions in  electronic  circuits.  Change  of capacitance and  tangent of  loss angle
are relatively small over the temperature range and in environmental tests.

The reliability of these capacitors depends on  circuit impedance.  In  very low
impedance  (e.g.  less than  3 a/V)  circuits,  such  as  power supplies,  particular
care is necessary to ensure that the surge voltage rating  is not exceeded and
derating of up to 50% is recommended.

If failure does occur it is normally to the high leakage or short circuit  mode.

Ordering Procedure
TAP capacitors should be ordered as in the following example :

Example :
TAP 6,8                 M                   25

Rated d.c. voltage

Colour
The colour of the capacitor body is blue.

TAP-2 May 1972
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F:L-E8mTnm`±#5----E5-
Fixed  Capacitor
Tantalum  Electrolytic
Solid  Electrolyte:PorousAnode:Polar:Bead-coatedCase:

0'5mm                          , Radial Terminations
±005mm

Commercial Application

Dimensions

CN(prF) Max.  Dimensions  Lx D  (mm)

3V 6,3V 10V 16V 25V 35V 50V

0,1

9 x 5,0
9 x 5,5

9 x 5,5

9 x 5,0
9 x 5,0

9 x 5,0 9 x 5,0
0,15 9 x 5,0 9 x 5,0
0,22 9 x 5,0 9 x 5,0
0,33 9 x 5,0 9 x 5,0
0,47 9 x 5,0 9 x 5,0
0,68 9 x 5,0 9 x 5,0
1,0 9 x 5,0 10 x 5,5
1,5 9 x 5,5 1 1  x 6,0
2,2 10 x 5,5 10 x 5,5 1 1  x 6,0
3,3 9 x 5,5 10 x 5,5 1 1  x 6,0 1 2 x 7,0
4,7 10 x 5,5 1 1  x 6,0 1 1  x 6,0 12 x 7,5
6,8 10 x 5,5 1 1  x 6,0 1 1  x 6,0 1 2 x 7,0 1 2 x 7,5

10 10 x 5,5 1 1  x 6,0 1 1  x 6,0 12 x 7,5 12 x 7,5 1 3 x 8,0
15 9 x 5,5 1 1  x 6,0 1 1  x 6,0 1 2 x 7,0 12 x 7,5 1 3 x 8,0 14 x 8,5
22 10 x 5,5 1 1  x 6,0 12 x 7,0 12 x 7,5 1 3 x 8,0 14 x 8,5 14 x 9,0
33 1 1  x 6,0 1 2 x 7,0 12 x 7,5 1 3 x 8,0 14 x 8,5 1 7 x 9,0
47 1 1  x 6,0 12 x 7,5 1 3 x 8,0 14 x 8,5 1 7 x 9,0 1 7 x 9,0
68 1 2 x 7,0 1 3 x 8,0 14 x 8,5 1 7 x 9,0 1 7 x 9,0

100 1 2 x 7,5 14 x 8,5 1 7 x 9,0 1 7 x 9,0
150 1 3 x 8,0 1 7 x 9,0 1 7 x 9,0 1 7 x 9,0
220 14 x 8,5 1 7 x 9,0 17xll 21  x 11

330 1 4 x 9,0 17xll 21  x 11

470 1 7 x 9,0 21  x 11

680 17xll 21  x 11

Weights
Body size Typical wt Body size Typical wt

L, x 'D' (9) L, x `D, (9)
9,Ox   5,0 0,22 13,Ox    8,0 0,5
9,Ox   5,5 0,25 14,Ox    8,5 0,6

10,Ox    5,5 0,28 14,Ox    9,0 1,0

11,Ox    6,0 0,3 17,Ox    9,0 1,5

12,Ox    7,0 0,4 1 7,0 x 1 1 ,0 3,0
12,Ox    7,5 0,5 21,0 x 11,0 4,5

May 1972 TAP-3
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Graphs of Typical Performance
Fig.1. Variation of Capacitance with Temperature

ICASE
SIZE

21x 11

CASES9x5lzE

I

-60                -40                 -20                    0                    20                    40                   60                   80                 loo

TEMPERATUFtE  0  (°C)

Fig. 2. Variation of Capacitance  with  Frequency

TAP-4

iiiiiiiiiiiiii= I ASE9x5 I

\ CAS SIZxll E\

loo                                                                                                             ,o,

FFtEOUENCY   (kHz)
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Graphs of Typical Performance -Cont'd
Fig. 3. Variation of Tan 8  with Temperature

)40302010 11CASE21x
SIZE11

CASE   SIZE

a

.a

-60                  -40                  -20                      0                      20                    40                     60                     80                 100

TEMPEFtATUFtE     a  (°C)

Fig. 4. Variation of Tan 8  with  Frequency
',05D,04D,03D,00'0 CNTfx\S`'HE   I

/

//
ESx5 ZEC//

Ill
I

1 ¢1 1 oO 10

FflEOUENCY    (kHz)
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Graphs of Typical Performance -Cont'd
Fig. 5. Variation of Impedance with Temperature, at 10kHz

1„ 35V

a,F35V

47rF35v

-60              -40                  -20                   a                    20                   40                   60                   80                 loo

TEMPERATIJRE   0 (°C)

Fig. 6.  Variation of Impedance with  Frequency

TAP-6
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FFtEOUENCY   (kHz)
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Graphs of Typical Performance -Cont'd
Fig. 7. Variation of Leakage Current with Temperature

®

rl   Limits

rl

o'1o0o-1

Ii

-60               -40                 -20                     0                     20                   40                   60                    80                 loo

TEMPEflATURE 0  (°c )

Fig. 8. Variation of Ripple Voltage with  Frequency
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Limits -Cont'd
Fig. 9.  Variation of Ripple Voltage with  Frequency
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Fig.  10. Variation of Ripple Voltage with  Frequency
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These components are available from

lTT Components Group Europe
Standard Telephones and Cables Limited
Capacitor Division
Brixham  Road,  PAIGNTON,  Devon
Tel :  Paignton  (0803)  50762
Telex : 42951

u



Resin   End   Sealed  Solid  Tantalum  Capacitors
Code:     TAR

BRIEF    DATA

CAPACITANCE    RANGE
O,1#F   to   680#F

CAPACITANCE    TOLERANCE
±20%   standard

(±10°/o    special    selection)

WORKING   VOLTAGES
6    10    15   20   and   35V   d.c.

RATED   TEMPEFtATURE   RANGE
-40°C   to   +85°C

This   new   series   of   axial   capacitors   offers   a   wide   range   of   capacitance   values   in
the   E12   series.      Nearly   four   decades   of   capacitance   values   are   covered   by   five
case    sizes,   the   four    largest    of   which    offer    approximately   twice   the    CV    of   the
comparable   case   sizes   in   the   standard   glass-to-metal   sealed   TAA   range   (previously
coded   472-400  and   472-420   etc.).     The  TAB   range   has   the   high   performance   and
reliability   associated   with    lTT   tantalum   capacitors   together   with   an   encapsulation
that   provides    a    21    day    humidity    rating    and    a    high    resistance   to    damage   from
mechanical   vibration   and   shock.      The   capacitors   are   encapsulated   in   a   metal   case
with   a   resin   end   seal.      The   metal   case   is   supplied   either   uninsulated   or   insulated.

r \MAPCH    1971
TAP1

ITT  Components  Group   Europe
Standard  Telephones and  Cables  Limited
Capacitor  Product Division,  Brixham  Boad,  Paignton,  Devon

Telephone :   Paignton  50762  (STD  Code  0803)  Telex 42951

ITT
COMPONENTS
©   1971   International

:i'r:?:a:r:s:.r:e:aenrdveTde'e8raph



CODE:    TAR

TABLE    1

TAR2

Capacitance„F Working     Voltage     D.C.

6               10             15 20 35
0,10 1

0,12 1

0,15 -1
0,18 1

0,22 1

0,27 1

0,33 1

0,390,47 11

0,560,68 11

0,82 1

1,0 1

1,5 -1
1,8 2
2,2 1 2
2,7 1 3
3.3 1 3
3,9 2 3
4,7 1 2 3
5,6 _--2--3
6,8 __1 -3
8,2 2- -3

10 -3
12 _-3
15 2- 3 4
18 3 4
22 3 4
27 3 4
33 3 4
39 --3 4
47 -3 -4
56 3-- 4
68 3 4
82 3 4

loo -4
120 _--4
150 -4 5
180 4 5
220270 4

45
330 45
390 45
470 5
560 5
680 5

Surge   Voltage    D.C.
8             13           20 26 46

®



CODE:    TAR

_ L3 -I

CaseSize LI    Nom. L3    Max. DI    Nom. D2IV

mm mm mm mr
±0,79 ±0,38

1 7,06 9,0 2,5-/ 0,5
2 6,35 8,2 3,18 0,5
3 11,13 13,0 4,45 0,5
4 16,51 18,3 7,09 0,6
5 19 ,05 20,9 8,66 0,6

n

(`.",)",:
FIXED    CAPACITOFl

TANTALUM    ELECTROLYTIC

Solid    Electrolyte  :
Porous    Anode  :
Polar  :
Pesin   Filled   Cylindrical
Metal    Case  :
Insulated   and
Uninsulated    Case  :
Axial   Terminations
General   Application

2   Max.mm Capacitance    Bange Typical
and    Bated    Voltage    Bange Weight9

0,56 12#F   6V   to    0,1#F   35V 0,32
0,56 154F   6V   to     1,8ffF   35V 0,44
0,56 824F   6V   to    2,7pF   35V 1,2
0,69 390#F   6V   to      15#F   35V 4,0
0,69 680pF   6V   to    150ffF   20V 6,8

NOTE    1        Length    of    terminations    (L2)    32mm    minimum.

NOTE   2       Marking    for    polarity    shall    be    indicated,    as    shown,    near    the    positive
terminal.

NOTE   3       Basic   case   dimensions   for   the   insulated   style   shall   be   the   same   as   for
the    uninsulated    style.

NOTE   4      The   case   insulation   shall   extend   beyond   the   ends   of   the   capacitor   body
by   the   amounts   shown   below   and   shall    lap   over   the   ends   of   the   body.

NOTE   5      The   increase   in   maximum   diameter   for   insulated   types   shall   not   exceed
0,25mm.

NOTE   6      The   terminal   wires   must   not   be   bent   closer   than   2,Omm   to   the   body   of
the    capacitor.

NOTE   7      The   complete   capacitance/rated   voltage   range   is   given   in   Table   1.

NOTE   8      The   tolerance   on   the  wire   diameter   is   +10%   -O,05mm.

MANUFACTUF`EF}'S    CODES
Style    reference    TAPl    followed    by    the    capacitance,     rated    voltage    and
tolerance.      EXAMPLE  :     TAFl   33#F/35V    ±20%   insulated   case.

Note.-The    unsleeved    style    is    standard.        If    an     insulated    case    is
required   it   must   be   specified.

TAR3



CODE:    TAR

1    RATINGS   (including   limiting   conditions   of   use)   and   characteristics

(reference    BS    9070)

Preference   temperature    20°C

Capacitance   range

Standard    selection   tolerance

Climatic   category

Bated   temperature   range

Power   factor   at   120   Hz

Maximum     leakage     current     after
3   minutes   at   rated   voltage

Working   Voltage                                  6

unless   otherwise   stated.

O,1pF    to    680#F
(E    12   range   of   BS   2488    lEC   68)

±20%    (±10°/o    available    on    request)

40/85/21

-4o°C   to   +85°C

=150pF                           Tan   delta   0,06   max.
>  150#F=330#F       Tan   delta   0,10   max.
>330#F                          Tan   delta   0,20   max.

0,02pA/#FV    or   1,O#A    whichever    is   the
greater

10                15                20                35                V   d.c.

Surge   Voltage

Maximum    reverse   voltage

Vibration   severity

Acceleration

Low    air   pressure

Bobustness   of   terminations

Solderab i I ity

Insulation    of   sleeve

Breakdown   voltage   of   sleeve

Bipple   voltage   ratings

13               20               26 46                V   d.c.

0,5   volts

5   to   5000   Hz
O,75mm   or  98   in/s2

98lm/s2

200    N/m2
(mean    altitude    130000ft)

Tensile    lkg
Bending    +kg
2   bends   through   9o°

Solder  globule   method   2  s   without   ageing
3  s   with   ageing

> 1000   Mn  at   500V   d.c.

>2000V   d.c.

See   Figs.    1    to   4

NOTE   1       The   above   curves   are   based   on   an   ambient   temperature   of   20°C.
For  higher   temperatures   derate  the   20°C   figures   as   follows:-

at   50°C   derate   to   70°/o
at   85°C   derate   to   50%

NOTE   2      The   sum    of   the   peak   a.c.   voltage   and   the   d.c.   voltage   must   not
exceed   the   d.c.   working   voltage   of   the   capacitor.

NOTE   3     The   sum   of   the   negative   peak   ac    voltage   and   the   applied   dc.    u
voltage   shall   not   allow   a   voltage   reversal   exceeding   0,5   volt.

TAR4



CODE:    TAR

a

*

2   APPLICATION    NOTES
These   capacitors   are   suitable   for   coupling   and   decoupling   and    general    applica-

tions    in   electronic   circuits.      The   reliability   of   these   capacitors   depends   on   circuit
impedance.      In  very   low   impedance  circuits   (i.e`   less  than   3fl/volt),   such  as   powrer
supplies,   particular   care   is   necessary   to   ensure   that   the   surge   voltage   rating   is   not
exceeded.      The   main   mode   of   failure   is   high   leakage   current   and   short   circuit.

Performance   figures   and   data   quoted   in   this   document   are   typical   and   must   be
specifically   confirmed   in   writing   by   Standard   Telephones   and   Cables   Limited   before
they   become   applicable   to   any   particular   tender,   order   or   contract.

TAR5



CODE  :    TAR

GFZAPHS   OF   TYPICAL   PERFORMANCE

Fig.1.       Plipple   voltage   characteristics,   case   sizes    1    and   2
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Fig.   2.       Bipple   voltage   characteristics,   case   size   3
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CODE  :    TAR

®

TYPICAL   PERFORMANCE-continued

Fig.   3.      Plipple   voltage   characteristics,   case   size   4
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Fig.   4.       Bipple   voltage   characteristics,   case   size   5
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CODE:    TAR

TYPICAL   PERFORMANCE-continued

Fig.    5.      Variation   of   capacitance   with   temperature
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Fig.   6.      Variation   of   power   factor   with   temperature
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CODE:    TAR

TYPICAL  PERFORMANCE-continued

Fig.   7.       Variation    of    leakage   current   with   temperature
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CODE:    TAR

TYP.GAL  PERFOFiMANCE-continued

Fig.    8.       Variation    of    impedance   with    frequency
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SPECIAL    VALVES

Vacuum  Capacitors

K12/2L
Codes:  K16/2L

IQ5/2L

K:i)i:
K25/2L

These  capacitors  are   small  vacuum  dielectric  units,  intended   principa.Ily  for  use  as  part

of the tank circuit  ca.pacita,nce  in  radio frequency  amplifiers or oscillators.

The  use  of vacuum  as  the  dielectric  enables  the  capacitors  to  be  of small  dimensions  for

a  high  voltage  rating  and  capacitance.

CAPACITANCE  ± 10°/o

MAXIMUM   RATINGS
Maximum  peak voltage

Maximum  r.in.s.  current

Maximum frequency

K12/2L             K16/2L             K25/2L
12                           16                           25                           pF

32                       32                       32                      kv
28                      28                      28                        A
20                        20                        20                   M c/s

MECHANICAL   DATA
Dimensions                      As  shown  in  outline  drawing

Net weight                      K12/2L

K16/2L

K25/2L

These  capacitors  may  be  operated  at  the  full  maximum  voltage  at  a,ny  frequency  below
that at which the  r.in.s.  current through the capacitor is 28 amperes.  Above this frequency
the  r.f.  voltage across the capacitor  must  be  reduced  to  prevent the current exceeding the
maximum   rating.  Curves  are  included   in  this  data  which  show  the  relationship  between

maximum  ratings  and  frequency.

Where  both  r.f.  and  d.c.  voltages  are  applied  to  the  capacitor  the  sum  of the  peak  r.f.
and  d.c. voltages  must  not exceed  the  peak voltage  rating of the capacitor.

The  clips  or  other  devices  used  to  make  connection  to  the  end  caps  of these  capacitors
must  be  kept  clean  and  must  a.t  all  times  make  good  contact  with  the  capacitor  end  caps.
Failure to  maintain  a  low  resistance  contact  may  result  in  excessive  heal:ing  and  permanent

damage to the  capacitor.

May  1966

Standard Telephones and Cables Limited
Valve Division,  Brixham Road,  Paignton, Devon
Telephone: Paignton 50762        Telex: 4230
London Sales Office, Telephone: Footscray 3333
C     O     M     P     O     N     E     N     T     S                  G     R    O    U    P



Codes:  K12/2L
IQ5/2L

CONTINUED

SIC

MAXIMUM    PEAK   VOLTAGE  AND   R.M.S.  CuRhENT   VEhsus mtQUEwcy.

328242'612840

K2S/2LMAX:Irms K'2/2LMAX:Vk

::::::I:::::

K25MA /2LX:Vo
1{

K 12/2  LMAX:lrms

4 8_OPERAT[
C

K12/2L
K16/2L
K25/2L
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Code:  K16/2L

CONTINUED

June 1965



#i(i[
K12/2L

Codes:  K16/2L
K25/2L

CONTINUED

STC

K12/2L, K16/2L, las/2L Outline

D

11' #

DIM MILL IMETPE S INCHES

A
170    MAX. 6  ,,16   MAX.

164      WIN. 6 7i6   M,N.

a 6,,9      MAX. 2  Z46  MAX.

C 58)7   MAX. 2  5J16  M AX.

D 2 S}40 ± 092 5 I.ooo±o.olo
E 6    MIN. 5/8  M,N.
F 135         MAX. 5   5+6  MAX.

#DENOTES:-CONTACT    LENGTH.

NOTE:-BASIC    FIGuPES    ABE    INCHES.

June 1965 ©  1965  Standard  TeleDhones & Cables  Ltd.
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SPECIAL   VALVES

Vacuum  Capacitors

Codes:  K50/2L
K100/2L

K50/2L
KIOO/2L

These  ca.pacitors  are  small  vacuum  dielectric  units,  intended   principally  for  use  as  part

of the tank  circuit  capacitance  in  radio frequency  amplifiers  or oscillal:ors.

The  use  of vacuum  as  the  dielectric  enables  the  capacitors  to  be  of small  dimensions  for

a  high  voltage  ra.ting and  capacitance.

CAPACITANCE ± 10%

MAXIMUII   RATINGS
Maximum  peak voltage
Maximum  r.in.s.  current

Maximum  frequency

MECHAN.CAL   DATA
Dimensions                      As shown  in  outline  drawing

Net weight                     K50/2L

K100/2L

K50/2L            KI OO/2L

50                       100                         pF

3228
2828
2020

These  capacitors  may  be  operated  at  the  full  maximum  voltage  at  any frequency  below
that at which the  r.in.s. current through the capacitor is 28 amperes. Above this frequency
the  r.f.  voltage a.cross the capacitor  must  be  reduced  to  prevent the current exceeding the
maximum   rating.  Curves  are  included   in  this  data  which  show  the  relationship  between
maximum  ratings  and  frequency.

Where  both  r.f.  a.nd  d.c.  voltages  are  applied  to  the  capacitor the  sum  of the  peak  r.f.
and  d.c.  voltages  must  not exceed the peak voltage  rating of the capacitor.

The  clips  or other  devices  used  to  make  connection  to the  end  caps  of these  capacitors
miist  be  kept  clean  and  must  at  all  times  make  good  contact  with  the  capacitor  end  caps.

Failure  to  maintain  a  low  resistance  contact  may  result  in  excessive  heating  and  permanent
damage to the capacitor.

May 1 g66                                                                                                                                 Ki%%//2E}-1

Standard Telephones and Cables Limited
Valve  Division,  Brixham  Road,  Paigfiton, Devon
Telephone:  Paignton 50762         Telex: 4230
London Sales Office, Telephone:  Footscray 3333
C    O     M     P    O     N     E    N    T    S                  G     R    O    U    P



K:8!;iL
Codes:  K50/2L

K100/2L
CONTINUED

SIC

MAX"UM     PEAK     VOLTAGE   AND   R.M.S.   CllR^EtlT      VERSUS     FREQUENCY

K SO/2 L
KIOO/2L

28   A.   MAX:

28   MAX:

12!8•4016284 :::::

=!:=; 11 .-. ==:===#:::=:i

i.

•::

::i== 11. ===::#=:!===:

==H:===:!===:

K5MAj!

=iH==::::i:=:

0/2LX:Irm- K 50/2 LMAX:Vpk

i===|===..=iE:

K 00/2 LX,'rms :::===:i:::: K loo/2 LMAX:Vpk ill,|.

I,1I1111 11,1111,111.
0               4                 8                12               16              20             24

OPERATING       FF`EQUE.NCY   CMC/S)
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SIC
Codes:  K50/2L

K100/2L

CONTINUED

K50/2L
K100/2L

K50/2L and  K100/2L  Outline

DIM MILLIMETRES INCHES

A
170    MAX. 6  lJ,16   MAX.

164      MIN. 6716   MIN.
a 61.9      MAX. 2  7/6  MAX.
C 58.7   MAX. 2  5/6  MAX.
D 2 5j 40 + 0.2 5 I.ooo±o.olo
E 16    MIN. 5,8   M,N.
F 135      MAX: 5  5f6  MAX:

*DENO,TES:-CONTACT    LENGTH.

June 1965

n
NOTE:-BASIC    FIGURES    AF]E    INCHES.
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