/‘A
J!%WW

S —
/ 4
[ i

[

26th EDITION

1500
1800
2300
2350
2700
3130

3450
3470
3700

4300

‘Capacitors

Coils, Chokes, & Inductors

Crystals, Oscillators, & Crystal Filters

Delay Lines
Filters (Excluding Crystal Filters)

Integrated Circuits, Hybrid Circuits,

& Function Modules
Microwave Components
Military Components & QPLs
Electro-optical Equipment
(Excluding Fiber Optics)
Protective Components
(Fuses, Circuit Breakers, etc.)

circuit components and
subassemblies

4500
4550
4700
4750

4800
5100
5150
5300
5500
5600
5700

Relays
Solenoids
Resistors

Potentiometers, Trimmers,
Controls, & Rheostats

Discrete Semiconductors
Switches

Keyboards & Keypads
Thermal Components
Transducers & Encoders
Transformers

Electron Tubes
(Including CRT)

Volume 2Interconnections, packaging, and hardware .

Volume 3 Power supplies, instrumentation, and equipment
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] capaciors

Electrostatic capacitors are typically described
by the type of dielectric used in their construction.
The conductors may be discrete as in “Film/Foil”
capacitors or may be metalized, deposited or
screened. One type of film capacitor has the plastic
film deposited onto the aluminum foil conductor.

seleclion guide

Ceramic capacitors are available in two distinct
styles. One employs a disc or rectangle of a spe-
cific ceramic material with the conductors screened
on both sides. Some have multiple discs. Mono-
lithic ceramic capacitors are often referred to as
“Multilayer.” As the name implies, they are made

of multilayers of ceramic with appropriate con-
ductors added and finally brought out to termina-
tions with the assembly merged into a “mono-
lithic” block. A variety of physical shapes are
available in this type of capacitor as shown in the
tables.

Here again the figures shown refer to the page
number where product data on this capacitor may
be found in EEM.

While most electrostatic capacitors are con-
structed in a “dry” method, some paper types
employ an oil impregnant to improve performance
characteristics.

A variety of special combination film and film/
paper types are also available. Some are dry and
others use an impregnant. Details of these types
appear on the manufacturer’s data pages.

CAPACITORS, FIXED ELECTROSTATIC
CERAMIC (* MIL)

Gen?ral Purpose Special Purp Monolithic i -
o (250) (COG, X7R, Etc.) Encapsulated. .

o T . : Dipped Molded Feed High

Manufacturer. | Disc Axiat Disc Axial Chip |+ Radial Axial -} Radi = Thru Powar
American Tech. Ceramic 1.1007*, 1+1008*, |

1+1009*

AVX 1+1010 1+1011 1+1010 141011 1+1014* 141012 1+1013*
Corning 1+1066* 1+1066 1+1066* 1+1066* 1-1066*
International Components | 1.1072 141072 )
ISKRA 1+1076 141076 141076
ISL 141185 141185 1+1185
ITT Jennings ' 1+1086
Johanson X 141088*
Kemet 1+1118* 11119 1e1114* 1+1113* 1+1115
Maida 141125 1+1125* 11125 1+1125* 141125
Metuchen 1+1155 141148* 1+1146* 1-1154 1+1150
Multi-Products 1+1155 141155 11155
Murata Erie 11156 141156 1+1156
NIC Components 141161 11161 141161 141161
Nichicon 11166 141166
Republic 1+1183* 1+1183* ’ 1-1183* 1+1183* 1+1183*
TRW 141195 141195
Tusonix 11196 1-1200* 141196 1-1200* 1+1196
U.S. Capacitor 1+1201* 1.1201* 1+1201* 1.1201*
EEM 1983 For manufacturers’ sales offices refer to Manufacturers & Sales Offices Directory 11003



(T Tcanaeiors selelon oo

CAPACITORS, FIXED, ELECTROSTATIC
FILM/FOIL (NONMETALIZED)

7

—

* Indicates MIL Type

1+1050* 1+1056*
CSl
Electronic Concepts 1+1069*
Illinois Capacitor 141071
Intl. Components 141072 | 1+1072 141072
Inter-Tech Grp/WIMA 141073 11073 141073
ISL 141079 141079 11079 11079 11079 11079 141079 11079
Kahgan 141091 1+1091 11091 1+1091
KOA-Speer 1+1090 141090 141090
Matsuo 11137 141141
Mepco/Electra 141144 1+1144 141144 11144 141144 1+1144 11144 | 141144 1+1144
NIC Components 11161 141161 141161 121161 141161 11161 11161 1+1161
Nichicon 141166
Nytronics 11168 141170 11171 141175
PPD 11181 1+1181 11181 11181
Seacor 141185 | 141185 1+1185 141185 141185 141185 141185 1+1185
TRW 1+1189* | 1+1189* | 11194 11193 141193
Wesco 141204* 141208 141210

FILM METALIZED * Indicates MIL Type

<

Component Research 141038* 1+1030* 1+1042*
1+1060*
CSI 1+1068* 1:1067
1llinois Capacitor 141071 141071
Intl. Components 141072 11072
Inter-Tech Grp/WIMA 1+1073 1+1073 11073
ISKRA 141077 141077
ISL 141079 | 1+1079 141079 | 141079 141079 | 1+1079
ITT 11080 | 141080
Kahgan 141091 | 141091
KOA-Speer 141090 141090 141090
Kemet 1+1123*
Mepco/Electra 141144 | 11144 1+1144 | 141144 | 121144 | 141144 11144
NIC Components 141161 11161
Nichicon 141166 | 1+1166
Nytronics 141172 141172 141175
PPD 11181 141181 11181 141181
Seacor 141184 | 11184 141185 | 141185
TRW 11187 141190* | 1+1190* | 1+1188* | 1-1188* 11194
Wesco . 11205 | 11207 141208 141209
1-1004 EEM 1983

For manufacturers’ sales offices refer to Manufacturers & Sales Offices Directory



4111 capacitors

SEeclon Juide

CAPACITORS, FIXED ELECTROSTATIC
GLASS, PORCELAIN, VACUUM, AIR, GAS-FILLED * Indicates MIL Type

Glass Porcelain
Manufacturer Axial Radial Flat Axial Radial Flat Air FGH?::.:I Vacuum
American Tech.
Ceramic 11007
Corning 141066 1+1066 141066
ITT Jennings 1+1084 1+1084 1+1084
MICA * Indicates MIL Type
\ ) Stacked (Mica/Foil) :
Manufacturer Dipped .. Chip Button Molded Transmitting | Reconstituted
cs! 141067
Kahgan 141091
Murata Erie 11159
PAPER * Indicates MIL Type
" Paper/Folil (Dry) : Metallized ‘Paper. - ‘Paper/Foil (Oil Filled)
gndins i1 Single | Herm, single “‘Herm." | Energy Motor
Manufacturer | End Sealed Axial End Sealed: | . Storage Run
CSI 141067 11067 1-1067 1+1067
Nytronics 11177 11177* 11177 11287

CAPACITORS, VARIABLE * Indicates MIL Type

‘Ceramic. .
o pise : .

o : 1 > : -Gas- |
© Manutach Othor | Single [Multiple | Other | Mica | Air_|Filled |vacuum|
ITT Jennings 1:1084] 1+1085
Johanson 11089 | 11089 | 1-1089 | 11089 |1-1089 141089
Maida 141125
ISKRA 1.1076
Mepco/Electra 1+1144 11144
Murata Erie 141159 | 141159 |1.1159 1+1159
Sprague-Goodman | 11186 | 141186 | 11186 | 11186 |1-1186 | 1118611186 141186 [1+1186|1+1186
Tusonix 141199* | 1.1199*

EEM 1983 For manufacturers’ sales offices refer to Manufacturers & Sales Offices Directory 1+1005



[1{H||] Capacilors

This Capacitor Selection Guide has been pre-
pared by EEM’s editorial staff using the data
pages which follow in Section 1500 as a base. Only
those products which actually appear on.the data
pages are listed in this Guide.

Seleclon guide

The Guide is split into two basic categories:
Electrolytic and Electrostatic. Electrolytic capa-
citors employ a liquid or solid electrolyte as the
cathode. Electrostatic capacitors on the other hand
have discrete conductors separated by a dielectric

material and are generally designated by the spe-
cific type of dielectric material as in: Ceramic,
Film, Mica, and so forth.

If, for example, you are searching for an
Aluminum Electrolytic Capacitor in a subminia-
ture case with axial leads and polarized, you will
find nine (9) manufacturers who can supply this
type. The page numbers shown below indicate
where data can be found. '

CAPACITORS, FIXED, ELECTROLYTIC
ALUMINUM * Indicates MIL Type '

Illinois Capacitor 141070 | 1+1070 | 11070 | 11070 [ 11070 | 1+1070 | 1.1070 | 1+1070

Intl. Components 11072 | 141072 | 11072 | 1-1072 | 1-1072 11072 11072

ISL 1+1078* | 1.1078 | 11078 | 1-1078 | 1-1078*| 11078 | 11078 | 11078 11078
ITT 11080 1+1080 141080

Kahgan 141091 141091 11091

Mepco/Electra 101143 | 121143 | 11143 | 11143 | 11143 | 1+1143 | 141143 | 11143 141143 141143
NIC Components 11161 141161 141161

Nichicon 1e1164 | 121164 [ 141164 | 141164 | 1+1164 | 141164 | 11164 | 11164 1+1165

United Chemi-con 101202 | 141202 | 141202 | 11202 | 141202 | 1+1202 |1+1202 | 1+1202 | 11202 | 1-1202

TANTALUM

Corning 141066 | 1+1066 1+1066 11066
Intl. Components 141072
T 141081 |1-1082 [1-1081 11002 | 141092
141094 | 141094
_ 141098 | 1-1098
Kemet 1+1103 | 1-1098 | 1-1100 11110 | 1+1096 | 1+1095
[™atiory 11126 |1-1130 [1+1127
141131 |1+1131 [1+1131
Matsuo 11137 141140 11139
Mepco/Electra 11142 |1.1442 | 11142 1+1142 11142 1+1142 |1-1142 141142 | 11142 11142 | 11142 11142 | 141142 11142
NIC Components 1+1161 141161 )
/
1-1006 For manufacturers’ sales offices refer to Manufacturers & Sales Offices Directory EEM 1983 -
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CAPACITORS

american technical ceramics HEEE——————

division of phase industries inc.

- ATC UHF/MICROWAVE CHIP CAPACITORS

American Technical Ceramics, the recognized
leader in RF capacitor technology, offers a prod-
uct line of outstanding quality and reliability to
meet the most demanding requirements of the
design engineer.

Unique features of construction, enforced by the
highest quality control standards, are responsible
for the consistent quality and high performance
of ATC porcelain and ceramic capacitors. ATC
capacitors are available in a wide variety of sizes
and styles, and there is a capacitor to meet the
requirements of almost any design application.

The severe thermal shock to which capacitors are
subjected by direct soldering during circuit
assembly can destroy the integrity of conven-
tional capacitors, permitting flux and solvents to
penetrate the dielectric.
ATC porcelain capacitors
have outstanding
reliability and ultra-stable
performance due to
their hermetic,
self-encapsulated
porcelain construction.
Rare metal internal
electrodes are
molecularly bonded
and sealed ina
monolith of
non-porous porcelain, providing a rugged and
hermetic structure that is not degraded by the
circuit assembly process. ATC’s design of the
chip capacitor internal structure has resulted in
the most reliable porcelain capacitors available
proven by extensive testing programs of approxi-
mately 2 million component hours per month.

The ATC 09rrierlCap® termination is now stand-
ard on all pellets (pre-tinned capacitors). The
terminations remain intact under the most se-
vere thermal shock, and are not dissolved away

MILITARY PRODUCTS

American Technical Ceramics is QPL Listed for
the latest established reliability Military Specifi-
cation for Ceramic Capacitors (MIL-C-55681/4
and /5), and MIL-C-11272/16,/17, and /18, for
UHF/Microwave Capacitors.

For MIL-C-55681/4 and /5, the QPL List includes
BG (90 =20 PPM/°C) characteristic (ATC 100
Series), and BP (0 =30 PPM/°C) characteristic

even by the most careless soldering. They easily
withstand a 5 minute submersion in 260°C solder
pot without leaching, while retaining complete
solderability. Migration is virtually eliminated
and a bond strength greater than 30 Ibs. is typ-
ical for “B” Case capacitors (110 mils square)
with nail head leads.

Laser Marking is available on ATC capacitors for
quick and complete identification of capacity
value and tolerance. This highly legible and per-
manent marking results in no degradation of
performance or reliability and is impervious to
all cleaning solvents.

The RF Capacitor Handbook presents over 190
pages of comprehensive detail design considera-
tions and uses for miniature chip and leaded RF
capacitors. You'll find theoretical and empirical
high-frequency circuit design equations, espe-
cially at high RF power levels and frequencies,
actual test data at frequencies from 100 MHz to
3 GHz, and practical design methods for increas-

-ing gain and power, DC to RF conversion effi-

ciency, bandwidth, transistor lifetime, circuit
MTBF, and low-noise performance. Request a
copy from your representative or direct from ATC.

(ATC 700 Series) established reliability. CDR 11,
12, 13, 14, and 21 through 25 styles are avail-
able in both temperature characteristics.

For MIL-C-11272/16, /17 and /18, the QPL List
includes CY81 through CY89 (ATC 100 Series).

ATC has complete Government approved Hi-Rel
testing facilities as well as RF production test-
ing capability through 2.5 GHz.

I ONE WORDEN LANE, HUNTINGTON STATION, NY 11746 (516) 271-9600 » TWX 510-226-6993

EEM 1983
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CAPACITORS 1500

american technical ceramics I

division of phase industries inc.

ATC UHF/MICROWAVE CHIP CAPACITORS

ATC 100 HIGH Q SUPERCHIPS™
UHF/MICROWAVE PORCELAIN CAPACITORS
Ultra High Q even at high ambient temperatures and at extremely high
currents. High power operation through microwave frequencies. Extremely
low ESR and high dielectric strength.
High self-resonant frequencies.
Low noise figure in receiving systems due to low ESR.
Ultra stable performance assured by hermetic, self-encapsulating por-
celain construction.
Capacitance Range:
gzol/seTA-M pFto 100 pF to 50 WVDC, standard values per RETMA
o Table
Case B-0.1 pF to 1000 pF to 500 WVDC, standard values per RETMA
5% Table
IR: 106 Megohms Min. @ 25°C, 105 Megohms Min. @ 125°C up to and
including 470 pF;
105 Megohms Min. @ 25°C, 104 Megohms Min. @ 125°C, 510 to
1000 pF.
Available in Case A and B Chips, Pellets and Case B Leaded Styles.
QPL Approved, MIL-C-11272, MIL-C-55681.

ATC 175
ULTRA HIGH Q PORCELAIN CAPACITORS
Q is typically four times higher than ATC 100 at Microwave frequencies.
Capacitance Range:
1.0 pF to 100 pF to 500 WVDC, standard values per RETMA 5% Table.

IR: 10% Megohms Min. @ 25°C, 105 Megohms Min. @ 175°C at rated
voltage.

Available in Case B Pellets and Microstrip (MS) leaded.
Military Operating Temperature Range for all Sgries is —55°C to +125°C.

ATC 200

HIGH CAPACITY CERAMIC CAPACITORS

High packaging density, stable high K chip capacitors for coupling and

bypass applications.

Capacitance Range:
Ca§/e IT\ 510 pF to 0.01 MF, 50 WVDC, standard values per RETMA
10% Table.
Case B, 0.005 MF to 0.1 MF, 50 WVDC, standard values per RETMA
10% Table.

IR: 104 Megohms Min.

Available in Case A and B Chips, Pellets and Case B Leaded Styles.
DWV: 300% of working voltage.

ATC 700

TEMPERATURE STABLE CERAMIC CAPACITORS

Ultra-stable NPO’s with RF characterization.

Capacitance Range:
Case A, 0.1 pF to 1000 pF, 50 WVDC, standard values per RETMA
5% Table.
Case B, 0.1 pF to 5100 pF to 500 WVDC, standard values per RETMA
5% Table.

IR: 106 Megohms Min. up to 470 pF;
10° l\éegohms Min. above 470 pF @ 25°C; one-tenth these values @
125°

Available in Case A and B Chips, Pellets and Case B Leaded Styles.
QPL Approved, MIL-C-55681

ATC 111 Millimeter Wavelength Microcaps™
GENERAL SPECIFICATIONS FOR ALL STYLES

ELECTRICAL CHARACTERISTICS

OPERATING FREQUENCY: Up to 50 GHz.

CAPACITANCE VALUES: 0.1 to 1800 pF, 100 WVDC, standard values per
RETMA 10% Table.

STANDARD MEASUREMENT FREQUENCY: 1 MHz.

IR: 10" Ohms Min. at 25°C, 10" Ohms Min. at 125°C.

MECHANICAL CHARACTERISTICS
HERMETICITY: The dielectric is virtually unaffected by moisture and
commonly used cleaning solvents.

BODY DIMENSIONS

Case )
Size S T U X Y 3

W=L | .018 025 035 .050 070 .090
(Nom.) | (.459) (.637) (.889) (1.27) (1.78) (2.29)

1. H is .005 (.127) to .011 (.279); H depends upon actual capacity value.
2. All dimensions are in inches except those in parentheses, which are in mm.

TERMINATION STYLES

TERM. SUFFIX MATERIAL
STANDARD AP Platinum Gold (Thick Film)
AC Gold Over Chromium (Thin Film)
SPECIAL SP Platinum Silver (Thick Film)
1\_! Gold Over Nickel {Thin Film)
HT Gold Over Base Metals (Thin Film)

RUGGED CONSTRUCTION to minimize handling problems and circuit
assembly problems. Impervious to static discharge failures.

BOND STRENGTH: Exceeds MIL-STD-883B Method 2011.2 for wire bond-
ability of AC terminations.

ENVIRONMENTAL CHARACTERISTICS

OPERATING TEMPERATURE RANGE: —55°C to +125°C.

SHOCK, VIBRATION AND ALTITUDE: Meets or exceeds the requirements of
MIL-C-55681. l

L \"

l | 1
I W |

W =L (i.e., Width = Length)
RECOMMENDED BONDING TECHNIQUES

o Thermocompression, ultrasonic and thermosonic gold wire and alumi-
num silicon wire bonding are recommended for termination materials
AG, AN and HT.

® Soldering is recommended for AP and SP, and is applicable with special
processing for AC, AN and HT.

o Eutectic bonding is recommended for all termination materials except
SP; preforms are preferable.

o Conductive epoxy can be used with all termination materials.
o HT is recommended for high temperature soldering.

DWV for all ATC Fixed CapaCItors except 100E Capacitors and 200 A and B: 250% of working voltage
L __________________________________________________________________________|

1-1008
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1500 CAPACITORS 1500

MECHANICAL CONFIGURATIONS: CASE SIZES A & B

ATC QPL Body Dimensi _ Lead and Termination
Case Term.| ATC [MIL.C-| MIL-C; ) y Dimensions _ 1s and Materials
Size & Type Code |Series| 11272C| 55681 Outlines Length (L) | Width (W) ] Thickness (T)| Length (L)| Width (W) |Th|ckness(T)
CDRI11
100 | cY81
v oo ¢ NI me | e
700 | —  [CORIT 4. :
BP [] _YFV_. Palladium Silver
100 |cve3 [CBRI3| o LT Te Terminations
. 110 =015 100 (2.54)
B Chip C __ |CDR13 "~ .
[ ~g| 700 ap WITIS A (2.79 .38) max.
175 = TERMINATION SURFACE
100 |cvsz |CERIZ barrier|Cag®
A @Pellet| P CDRI? S+ Same as chip plus Pellets are solder-coated chips
700 | — [“gp D w . twice §t()j|defbeI|d-UD:, with a nickel barrier over the
100 | ovas COR1A "l i I"T’ |T I" Solder %%g (1337 G?rt size A is: termmatlpn.3 Socl,der %%Itlng tem-
BG Solder build-up forys[;ie B is: perature is 372°F, 179°C.
B R pellet | P —[coRi4 0050127 typ,
700 BP W/TIS A
175 — TERMINATION SURFACE
B 100 | cyss | CDR21 n
BG
W
y MS 1700 | — |CBR2L Ijj———]T & 120 (3.05)
Microstrip 175 Ll ATH | min
— 110 =.015| .100 (2.54) | .250 (6.35) | .093 =+.005 |.004 =001
B % 100 |cY8s C%RGZZ _Vvv_ (279 +.38)  max. min. | (2.36 £.13) |(102+.025)
AR
CDR22 Yy ‘
Axial Ribbon 700 [ — |"gp - Ll tTle 150 G81)
B CDR24 n ek,
@ | 100 |Cves 05524 W
Radial Ribbon 700 | — 1P| o L BTl
B ' v
100
/E:w NAR — W .120 (3.05)
Axial Ribbon 700 Ll FofTfe| min
B 10 v 110 =015 | .100 (2.54) | .250 (6.35) |.050 =+.005 |06 +.003
y NMS _ W (2.797+.38) | max. min. |{1.27 £.13) (.15 =.08)
N
Micrg;{?iv; 700 - L - —F" The
B " 155 (3.94)
Vortical | VNMS?| 100 — e [ ] -I- max.
Narrow MS L - W e
B CDR23
e w2 ors| —%- T2 110 2015 | 100 250 | 500 12 26 AWG
- 1110 .015|.100 (2.554) | . . # .,
Radial Wire 0 | — R e Bk (2.797£.38) | max. min, 016 (375) dia.
B CDR25 v _ nominal.
B~ gl T el L — —w | 1650619
' 2 max.
Axial Wire 700 | — BP Ll T

Note: Mechanical configurations for the ATC200 Series are the same as those for ATC100 Series, except for VNMS which is not oﬂered in the 200 Series.
ATC PART NUMBER CODE:

* VNMS improves the resonant frequency performance over that of the standard
Microstrip. The first important parallel resonance is approximately twice as ATC 100 B 91 0 F AW 500 X

~high in frequency as with “‘flat"” mounting (NMS). Note that in this configura-
tion, the marking is now on a vertical surface, For details, contact factory. .
All leads are high purity silver and are attached with high temperature solder. Series
Case Size
13

All dimensions are in inches except those in parentheses which are in millimeters.

LASER MARKED CAPACITORS with manufacturer’s indentification, capacity and tol- Laser Marking

erance code are available for any case size (including chips and pellets). To order, Capacitance wvbe

add suffix (X) to code. :jndj;:atuafs L't of zeros f f“ i Term. Code
igits of capacitance in picofarads .

ATC has made every effort to have this information as accurate as possible. 8 P P Capacitance Tolerances

However, no responsibili ty is d by ATC for its use, nor for any infringe- ®

ments of rights of third parties which may result from its use. ATC reserves the bO“i“'Co

right to revise the content or modify its product line without prier notice. is a registered trademark of American Technical Ceramics

EEM 1983 For manufacturers’ sales offices refer to Manufacturers & Sales Offices Directory 11009



1500 CAPACITORS 1500
SkyCap’ AV/X
GENERAL INFORMATION

AVX SR Series

Conformally Coated Radial Leaded MLC
Temperature Coefficients: NPO. X7R, Z5U
50, 100 Volts (200V available on request)

Case Material: Epoxy (Flame retardant to UL Bulletin 492, Pra. 280)

L.ead Material: Solderable

Dimensions: Inches (Millimeters) /&
w

LD
Nom

Max

T
Max

g \( 060, 1,52
Max

200/5.0%

l,,S.y

Styles SR15, SR20,
SR30, SR40, SR50

Coating
clean .031

Style SR21

\/ Styles SR26, SR27

.031/.784
>\Max

seating
plane

*Lead length tolerance = +.060 (1.5 mm) -0. Also available with lead length of 1.25" (31.75)minimum.

SIZE AND CAPACITANCE SPECIFICATIONS

EIA Characteristic

Dimensions: Inches (Millimeters)

AVX Style SR15 SR20 SR21 SR26 SR27 SR30 SR40 SR50
Width 150 200 .200 .260 .260 .300 400 .500
(W) (3.81) (5.08) (5.08) (6.604) (6.604) (7.62) (10.16) (12.70)
Height 150 .200 .200 .200 250 .300 400 500
(H) (3.81) (5.08) (5.08) (5.08) (6.35) (7.62) (10.16) (12.70)
Thickness .100 125 125 .150 .160 150 .150 .200
(T) (2.54) (3.175) (3.175) (3.81) (4.06) (3.81) (3.81) (5.08)
Lead Spacing .100 .100 .200 .250 .300 .200 .200 .400
(L.S.) (2.54) (2.54) (5.08) (6.35) (7.62) (5.08) (5.08) (10.16)
Lead. diameter 020 020 .020 .020 020 .020 .020 .025
(L.D.) (.508) (.508) (.508) - (.508) (.508) (.508) (.508) (.635)
EIA/TC wWVvVDC Capacitance Range (pf)
NPO (COG) 100 10-330 390-2200 10-2200 1000-2200 1000-2200 3300-15,000 15,000-39,000 | 10,000-68,000
50 10-470 470-4700 1000-4700 1000-4700 1000-4700 6800-22,000 33,000-68,000 | 10,000-100,000
X7R 100 470-4700 6800-47,000 1000-47,000 10,000-47,000 | 10,000-47,000 | 68,000-150,000 | 220,000-470,000 | 330,000-470,000
50 470-15,000 22,000-100,000 | 1000-100,000 | 10,000-100,000 | 10,000-100,000 | 150,000-470,000 1.0mfd 1.0mfd-2.2mfd
75U 100 10,000 47,000-100,000 | 10,000-100,000 | 10,000-100,000 | 10,000-100,000 | 150,000-470,000 | 680,000-1.0mfd | 1.0mfd-2.2mfd
50 10,000 47,000-330,000 | 10,000-330,000 | 10,000-330,000 | 10,000-330,000 | 150,000-1.0mfd | 1.0mfd-2.2mfd | 1.0mfd-4.7mfd

HOW TO ORDER

For values, tolerances, voltages, sizes and configurations, not shown, contact

AVX facilities directly for information.

Part Number Example

SR20 5 E
AVX Style—— 1 I
Voltage

Temperature Coefficient

10

Sig. Figures of Capacitance
Multiplier (Additional no. of zeros)

Capacitance Tolerance

4 M A

Failure Rate Not Applicable

Leads

4

Part Number Codes
Voltages: 50V=5, 100V=1, 200 V=6 (available on request)
Temp. Coefficient: NPO=A, X7R=C, Z5U=E
Sig. Fig. of Capacitance and Multiplier:
First two digits are the significant figures of capacitance. Third

digit indicates the additional number of zeros. For example,
order 560pf as 561.

Capacitance Tolerances:
NPO: F=11.0%, J=15%, K=+10%, M=120%
X7R:  J=45%, K=+10%, M=+20%

Z5U:  M=%20%, Z=+80% -20%

AVX Style: SR15, SR20, SR21, SR26, SR27, SR30, SR40, SR50

Tolerance Code F is not available in SR15.
Failure Rate: A = Not Applicable

Leads:

T = Trimmed Leads, .230” =.060
. A = Long Leads, 1.25” minimum

WHERE TO ORDER

AVX Corporation, Myrtle Beach, SC 29577 Tel: (803) 448-9411 TWX: 810-661-2252
AVX Corporation, Olean, NY 14760 Tel: (716) 372-6611 TWX: 510-245-2815
AVX Limited, Aldershot, England Tel: (0252) 312131 Telex:858473

AVX K.K., Tokyo, Japan Tel: 03-490-6501 Telex: AVXTYO 246 8091

1-1010

For manufacturers’ sales offices refer to Manufacturers & Sales Offices Directory
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1500

CAPACITORS

1500

SpinGuard’

JAVXE

GENERAL INFORMATION

AVX SA Series

NPO (COG), X7R, Z5U Temperature Coefficients

50, 100 Volts

Lead Material: Solderable

Case Material: Epoxy

Packaging: Lead Taped and Reeled per EIA RS-296D
SA10, 20 - 5,000 parts per reel
SA30; 40 - 4,000 parts per reel

MARKING (Example)

Marking is as size permits in descending order: for code information see How
to Order section.

A (AVX): Voltage Code, Temperature Coefficient Code

Capacitance Code

Tolerance Code
SA10, SA20 SA-10
ALTERNATE MARKING
ASE
— 104 [ S— Example: SA105E473ZAA
K
A 4
7/12 T —
SA30, SA40 . AT 3
AVX
A5C
' 104K Cap Tolerance

(Standard Symbols)

SIZE AND CAPACITANCE SPECIFICATIONS

Dimensions: Inches (Millimeters)

020 (.508)

1.0(25.4)
Min. Lead Length

Cap Code & Multiplier

Dielectric/Voltage Rating Code

50V 100V 200V
NPO 1 2 .03
X7R 4 5 6
Z5U 7 8 9

EIA Characteristic

Dimensions: Inches (Millimeters)

AVX Style SA10 SA20 SA30 SA40
Length 170 260 290 420
(L) (4.32) (6.60) (7.37) (10.66)
Diameter 100 .100 150 150
(D) (2.54) (2.54) (3.81) (3.81)
EIA/TC wvDC Capacitance Range (pf)
NPO (COG) 100 10-820 1000-1500 1800-3900 47]?0()6802000
50 1000 1800 4700 4
X7R 100 220-4700 5600-10,000 12,000-47,000 56,000-100,000
50 5600-15,000 18,000-47,000 56,000-100,000 120,000-220.000
3 100 10,000 15.000-22,000 33,000-‘100,000 100.000
Z5U
50 10,000-47,000 68,000-100,000 330,000 330,000-470,000
HOW TO ORDER AVX Style: SA10, SA20, SA30, SA40

Part Number Example
SA10 5 E 47 3
AVX Style J I
Voltage
Temperature Coefficient
Sig. Figures of Capacitance
Multiplier (Additional no. of zeros)

Capacitance Tolerance

Failure Rate (not licable)

Leads standard

Part Number Codes
Voltages: 50V =5, 100V=1, 200V=6
Temp. Coefficient: NPO=A, X7R=C, Z5U=E

Sig. Fig. of Capacitance and Multiplier:
First two digits are the significant figures of capacitance. Third
digit indicates the additional number of zeros. For example,
order 560pf as 561. :

Capacitance Tolerances:

NPO: J=15% K=x10%

X7R: K=110%, M=120%

Z5U: M=1x20%, Z=+80, -20%
Failure Rate: A=Not Applicable

Leads Standard: A=Standard Solderable

WHERE TO ORDER

AVX Corporation, Myrtle Beach, SC 29577 Tel: (803) 448-9411 TWX: 810-661-2252

AVX Corporation, Olean, NY 14760 Tel: (716) 372-6611 TWX: 510-245-2815
AVX Limited, Aldershot, England Tel: (0252) 312131 Telex:858473
AVX K.K., Tokyo, Japan Tel: 03-490-6501 Telex: AVXTYO 246 8091

M 1983

For manufacturers’ sales offices refer to Manufacturers & Sales Offices Directory
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1500

CAPACITORS

1500

Molded/Axial Lead

JAVX

GENERAL INFORMATION

AVX MA Series
NPO (COG), X7R, Z5U Temperature Coefficients
50, 100 Volts .
Case Material: Molded Epoxy
Lead Material: Solderable
Packaging: Lead Taped and Reeled per EIA RS-296D
MA-10, 20 - 4500 pes/reel
MA-40 - 3000 pes/reel
MA-50, 60 - 50 pes/bag

MARKING (Example)

Line 1, A=AVX, 100V=100 Volts (V is optional)
Line 2, 103=Capacitance and Tolerance
C=Voltage Code Rating

102=Temperature Coefficient

Date Code (optional)

MA10, MA20 MA40, MA50, MA60
A100 A100V
— 103K 104K —]
C201 C

Lead Length: 1.00 (25.4) Min.

Dimensions: Inches (Millimeters)

Lead Diameter

SIZE AND CAPACITANCE SPECIFICATIONS

Dimensions: Inches (Millimeters)

AVX Style MA10 MA20 MA40 MAS50 - MA60
- Max. Min. Max. Min. Max. Min. Max. Min. Max. Min.
Length 170 150 260 240 400 .380 520 480 720 660
(4.32) | (3.81) (6.60) (6.10) (10.2) (9.65) (13.2) (12.2) (18.3) (16.8)
Diameter .100 .080 .100 .080 .150 .130 .265 235 .370 .330
(2.54) || (2.03) (2.54) (2.03) (3.81) (3.30) (6.73) (5.97) (9.40) (8.39)
Lead .019+.002 .019+.002 .025+.002 .025+.002 .025+.002
Diameter (.483+.05) (.483+.05) (.635+.051) (.635+.051) (.635+.051)
EIA/TC WVDC ] Capacitanée Range (pf)
100 10-680 1000-1500 2200-6800 10.000-33,000 47,000-100.000
NPO (COG) 50 1000 1500 10,000 47,000 150,000
X7R 100 470-4700 5600-10,000 15,000-100,000 150,000-330,000 | 330,000-1.0 mfd
50 5600-15,000 22,000-47,000 100,000-220,000 | 470,000-1.0 mfd —
75U 100 = 15,000-22,000 33,000-150,000 | 220,000-470.000 | 680,000-2.2 mfd
50 10,000-47,000 68,000-100,000 220,000-470,000 | 680.000-2.2mfd | 3.3 mfd-6.8 mfd
HOW TO ORDER AVX Styles: MA10, MA20, MA40, MA50, MA60
Part Number Example Part Number Codes
MAZ20 5 E 10 4 VA A A Voltages: 50V=5, 100V=1

AVX Style —j_

Voltage
Temperature Coefficient

Sig. Figures of Capacitance

Capacitanée Tolerance

Failure Rate (does not apply)

]- }' -
Multiplier (Additional no. of zeros)

Leads standard

Temp. Coefficient: NPO=A, X7R=C, Z5U=E

Sig. Fig. of Capacitance and Multiplier:
First two digits are the significant figures of capacitance. Third
digit indicates the additional number of zeros. For example.
order 100.000pf as 104.

Capacitance Tolerances:
NPO: F=%1% J=15%. K=+10%

- XTR: J=£5%. K=£10%, M=120%
Z5U: M=x20%, Z=+80, -20%

Failure Rate: A=Not Applicable
Leads: A=Standard solderable

Note: Minimum tolerance for values 10pf to 220pf is +5%.

WHERE TO ORDER

AVX Corporation, Myrtle Beach, SC 29577 Tel: (803) 448-9411 TWX: 810-661-2252
AVX Corporation, Olean, NY 14760 Tel: (716) 372-6611 TWX: 510-245-2815

AVX Limited, Aldershot, England Tel: (0252) 312131 Telex:858473
AVX K.K., Tokyo, Japan Tel: 03-490-6501 Telex: AVXTYO 246 8091

1+1012

For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory
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1500 CAPACITORS 1500
DIPGuard TAVIA
uar n\'/],
GENERAL INFORMATION

AVX MD Series
NPO (COG), X7R, Z5U Temperature Coefficients
50, 100 Volts

T
For established reliability DIPGuards see MIL-C-39014 section in the N I-EAXA
AVX Military Ceramic Capacitor Catalog. 1—— _f
Packaging: 200 pieces per slide pack SEE Hi
NOTE 1 MAX.
SIZE SPECIFICATIONS L
SEE NOTE 2 1
AVX Style MDO1 MDO02 i rerse | s
Length 260,020 260020 N MIN-
(L) (6.60) (6.60) oz A s o 019 = 004
N ~ = 004 _.J l-_ +20°
Height .135 max. .165 max. .0575 = .0125 -019£.004
(Hy) (3.43) (4.19) .010 max.
Height .165 max. .195 max.
(Hp) (4.19) (5.08) Note 1: Levels centered within +.010
Thickness .098 max. .098 max. Note 2: The angle shall be 95°, 4-10°, —5°
(T) (2.49) (2.49)
EIA/TC WVDC Capacitance Range (pf) SLIDE PACKAGE DIMENSIONS:
100 10-150 —
NPO(COG) 50 220-3300 4700-6800
100 220-10,000 — 025
X7R 50 15,000-100,000 150,000-220,000 L.
100 — —
z50 50 10,000-220.000 330,000-470.000 400 |
.350
MARKING PART NUMBER EXAMPLE L—_
MDO015E104MAA B
TOP OF UNIT:
A 5 E 104 L
Tol +.002
—- —7 7 (
Voltage 3 Digit code )
l 10r5 —| rFor Capacitance d—-—- - ))L - - )
s
Dielectric L I
A = NPO I 202 £"% -
C = X7R
E = Z5U
HOW TO ORDER AVX Style: MD01, CKR22*, MD02

For values, tolerances, voltages, dielectrics and markings not shown, contact
AVX facilities directly for information.

Part Number Example
MDO1 5 E

AVX Style —j— l
Voltage

Temperature Coefficient

10 4 M

—1>

Sig. Figures of Capacitance
Multiplier (Additional no. of zeros)

Capacitance Tolerance

Failure Rate Not Applicable
Molding Material

Part Number Codes
Voltages: 50V=5, 100V=1**
Temp. Coefficient: NPO:=A, X7R=C, Z5U=E

Sig. Fig. of Capacitance and Multiplier:
First two digits are the significant figures of capacitance. Third digit
indicates the additional number of zeros. For example, order 1000 pf as 102.
Capacitance Tolerances:
NPO: F=11%, J=15%, K=+10%
X7R:  J=15%, K=110%, M=+20%
Z5U: M=120%, Z=+80, -20%

Failure Rate: A = Not Applicable

Molding Material: A = Epoxy thermal set,
B = Ryton thermal plastic

*Reference AVX Military Multilayer Ceramic Capacitor Catalog
**For 200V requirements consult factory.

WHERE TO ORDER

AVX Corporation, Myrtle Beach, SC 29577 Tel: (803) 448-9411 TWX: 810-661-2252

AVX Corporation, Olean, NY 14760 Tel: (716) 372-6611 TWX: 510-245-2815
AVX Limited, Aldershot, England Tel: (0252) 312131 Telex:858473
AVX K.K., Tokyo, Japan Tel: 03-490-6501 Telex: AVXTYO 246 8091

EEM 1983

For manufacturers’ sales offices refer to Manufacturers & Sales Offices Directory
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1500 CAPACITORS 1500
° v
MLC Chips TAV/X
Dimensions:Inches/ Millimeters
w
GENERAL INFORMATION /«— +.010/.254 7/
NPO (COG), X7R, Z5U Temperature Coefficients /
25, 50, 100 Volts L
MLC chips can be supplied with established reliability screening L
per MIL-C-55681, or high reliability screening upon request. +.010/.254
Termination
Band
- Tolerances*
Styles 0805, 1005
. 1206 +.010/.254
Packaging T Max Styles 1505, 1805, 121
5000 pes per vial or can be taped and reeled per EIA Specification RS 1460. & 1808, 1812, 1825,
2225 + .015/.381
Tape and Reel packaging quantities:
Standard Carrier Tape (8mm) = 4000 pes
Embossed Carrier Tape (8mm) = 2600 pcs N
*For solder coated terminations:
Add .005 to max. L. x W dimensions

SIZE AND CAPACITANCE SPECIFICATIONS

Dimensions: Inches (Millimeters)

AVX Style 0805 1005 1206 1505 1805 1210 1808 1812 1825 2225
Length .080 .095 125 .150 .180 125 180 175 185 .225
(L) (2.00) (2.41) (3.20) (3.81) (4.57) (3.18) (4.57) (4.45) (4.70) (5.72)
Width 050 .050 062 .050 .050 .100 .080 125 250 250
(W) (1.27) (1.27) (1.60) (1.27) (1.27) (2.54) (2.00) (3.18) (6.35) (6.35)
Thickness .050 .060 .060 .060 .060 .060 .060 .060 .060 .060
(T) (1.27) (1.52) (1.27) (1.52) (1.52) (1.52) (1.52) (1.52) (1.52) (1.52)
Termination .020 .020 .020 025 025 025 025 025 .025 025
Band (.508) (.508) (.508) (.635) (.635) (.635) (.635) (.635) (.635) (.635)
"EIA/TC WVDC Capacitance Range (pf)
NPO (COG) 100 10-560 10-680 10-1200 180-1200 220-1500 330-2700 330-3300 1000-4700 1800-8200 3300-10,000
50 100-1500 100-1800 100-3300 180-2700 220-3300 330-5600 | 330-6800 1000-10,000 1800-27,000 3300-39.000
100 120-3900 120-3300 390-15,000 1200-12,000 3300-15,000 2700-22,000 2700-27,000 10.000-47.000 | 33.000-100.000 | 33.,000-150.000
X7R 50 120-22,000 120-27,000 390-47,000 1200-56,000 3300-56,000 2700-100,000 2700-120,000 | 10,000-220,000 | 33.000-470.000 | 33,000-470.000
25 120-47,000 120-47,000 120-100,000 1200-68,000 3300-100.000 2700-150,000 2700-180,000 1000-330.000 | 33.000-680,000 | 33,000-1.0mfd
100 2700-6800 2700-8200 6800-18,000 5600-18,000 8200-18,000 18,000-39,000 1800-47,000 33.000-82,000 | 100,000-220,000 | 100.000-270,000
Z5U 50| 2700-22,000 2700-27,000 6800-27,000 5600-68,000 8200-68,000 18,000-120,000 | 18,000-150,000 | 33,000-220,000 | 100,000-470,000 | 100,000-560.000
25 2700-4700 2700-47,000 6800-120,000 5600-100,000 8200-100.000 | 18,000-220,000 | 18,000-220,000 | 33,000-470,000 | 100.000-1.0mfd { 100,000-1.0mfd

. HOW TO ORDER

For values, tolerances, voltages, sizes, configurations and dielectrics
not-shown, contact AVX facilities directly for information.

Part Number Example
0805 5 A 56 1 K A 1

AVX Style—_l— i 1
Voltage

050

|
1
—
|

Temperature Coefficien

Sig. Figures of Capacitance
Multiplier (Additional no. of zeros)
Capacitance Tolera

Failure Rate

AVX Style: 0805, 1005, 1206, 1505, 1805, 1210, 1808, 1812, 1825, 2225

Note: 0504 style available upon special request.

Part Number Codes
Voltages: 25V =2, 50V =5, 100V =1
Temp. Coefficient: NPO:= A, X7R=C, Z5U=E

Sig. Fig. of Capacitance and Multiplier:
First two digits are the significant figures of capacitance. Third digit
indicates the additional number of zeros. For example, order 560pf as 561.
(For values below 10pf, use “R” in place of decimal point, e.g., 5R6 = 5.6pf.)

Capacitance Tolerances:

NPO: C=1.25pf, D=+.5pf, F=+1%, G=12%, H=$3%, J = +5%, K= 110%
X7R:  J=15%, K=110% M =120%

Z5U: M =1+20%, Z=+80, -20%, P=GMV

Failure Rate: A=Not applicable

Terminations: standard (non-standard terminations available

Termination upon request)
Thickness 1=Palladium Silver
2 =Palladium Silver Solder Alloy 62-36-2
Thickness: mils (inches/1000) ’
WHERE TO ORDER

AVX Corporation, Myrtle Beach, SC 29577 Tel: (803) 448-9411 TWX: 810-661-2252

AVX Corporation, Olean, NY 14760 Tel: (716) 372-6611 TWX: 510-245-2815

AVX Limited, Aldershot, England Tel: (0252) 312131 Telex:858473
AVX K.K., Tokyo, Japan Tel: 03-490-6501 Telex: AVXTYO 246 8091

1-1014

For manufacturers’ sales offices refer to Manufacturers & Sales Offices Directory
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Anode: One of two plates or conduc-
tors. In polarized capacitors, the anode
should be connected to the positive
conductor in the circuit.

Capacitive Reactance: The measure of
the opposition of a capacitor to accept-
ing a charge and expressed in ohms.
When direct current is applied under
stated conditions capacitive reactance
becomes a constant but, when alternat-
ing current is applied the capacitive re-
actance varies until an equilibrium is
achieved and the capacitor appears to
have only direct current present. This
condition is commonly used in filter ap-
plications or in coupling circuits.

Cathode: One of two plates or conduc-
tors. In electrostatic capacitors the
cathode is metallic. In electrolytic ca-
pacitors the cathode is a liquid, gel or
other conductive material which is in
intimate contact with a metallic ca-
thodie connection.

Dielectric Constant: The measure of
quality of the insulating materials in a
capacitor. Dry air has a dielectric con-
stant of one (1). Aluminum oxide used
in aluminum electrolytic capacitors has
a nominal dielectric constant of ten
(10).

Electrolytic: A capacitor with one
metallic conductor (generally the an-
ode) and with a liquid or semiconductor
cathode. Nonpolarized electrolytic ca-
pacitors generally have two equal an-
odes as well as the liquid ecathode.
These anodes operate alternately as
anode and cathodic connection as alter-
nating current is applied.

Electrostatic: One of two general
classes of capacitors in which two or
more discrete metallic conductors are
present and separated by an insulating
dielectric material. Examples include:
mica, ceramic, film, and paper types.

Farad: The basic unit of measure in ca-
pacitors. A capacitor charged to one
volt with a charge of one coulomb (one
ampere flowing for one second) has a
capacitance of one farad. Capacitors
are generally rated at portions of a
farad (microfarads or picofarads).

1 farad (F) = 1,000,000 microfarads
(vF) 1 microfarad (vF) = 1,000,000
picofarads (pF)

Impedance: All capacitors exhibit im-
pedance. It is a function of capacitor
type and internal construction. This
can be particularly important in cer-
tain applications such as filters for
switching power supplies. Capacitors
used in these applications often have
special multiple tab construction to
shorten current paths and to reduce
internal resistance.

Leakage Current: Expressed as del for
electrolytic capacitors, a measure of the
intrinsic losses in a charged capacitor.
Generally speaking, the lower the dcl,
the higher quality the capacitor.

Power Factor: A measure of the over-
all efficiency of a capacitor. Power fac-
tor ratings take all internal losses into
consideration in a complex formula.
This parameter of certain capacitors is
often very important in AC applica-
tions such as motor-start and/or motor-
run capacitors.

Rated Voltage: The rated working volt-
age of a capacitor. Generally expressed
in DC Volts (Vdew). This is the voltage
at which a capacitor may be safely op-
erated at 25°C continuously within its
overall parameters.

Ripple Current: The total amount of

'MINIGLOSSARY
CAPACITORS

alternating and direct current that
may be applied to an electrolytic capac-
itor under stated conditions. In general,
the higher the ripple current applied,
the shorter the operating life of the ca-
pacitor will be. Application of signifi-
cantly higher than rated ripple
currents can shorten the capacitor life
dramatically and may ‘even cause
catastrophic failure (explosion).

Surge Voltage: The momentary surge
voltage which may be applied for a
stated length of time without doing
permanent damage to the unit.

Temperature: Capacitors are generally
rated at 25°C at sea level under specific
humidity conditions. Operating tem-
perature ranges are also given, along
with derating (reliability) curves for
operation at temperatures other than
25°C,

Temperature Coefficient: Expressed as
TC in ppm (parts per million) or in
percent ¢ %) from the norm of 25°C.
This is seldom a straight line and may
vary widely for certain types. Most
capacitors have positive TC in that the
capacitance increases as temperature
increases. Some types, however, have
negative TC in that the capacitance de-
creases as temperature increases.

Ceramic Capacitor Codes
(Capacitance Given In pF)

Tolerance

Class 1 Temperature | Signi-
Color |Digit ngll::?. loll;fsor g);elf‘ Class 2 Cg;ﬁ%i(e:m l!‘ii':gaur:'t I\gﬁﬁ.
Black | 0 |1 +2.0pF |20%| +20% 0 0.0 [-1
Brown | 1 10 *+0.1pF | *1% —33 —10
Red | 2 [100 +29% ~75 |10 |-100
Orange{ 3 [1000 +3% —150 1.5 |[—1000
Yellow| 4 {10000 +100% —0% —220 2.0 |—10000
Green | 5 +0.5pF | *5% +59% —330 3.3 |41
Blue 6 —470 4.7 (410
Violet | 7 — 750 7.5 |4100
Gray 8 10.01 | =0.25pF +80% —20% | 4150 to —1500) 41000
‘White | 9 (0.1 +1.0pF | *10% *+10% +100 to —750 10000
Silver
Gold
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CAPACITORS 1500

ESTABLISHED
RELIABILITY
CAPACITORS

TABLE OF CONTENTS
LOG R

COMPONENT RESEARCH CO. c

Table of Contents — Product Features ..1¢1016, 1+1017
General Product & Ordering Information ............ 11018
Options Available For Standard Capacitors........ 1.1019
High Peak Current Capacitor Information ..........1:1020
Manufacturing & Inspection Flow Plan ... ...1.1021
Periodic Test Program For QPL ..

TYPE Al2 & Kl2

DIELECTRIC: Metallized Polycarbonate

CONSTRUCTION: Metal case hermetically sealed

VOLTAGE RATING: 30-400 VDC

A.C. RATING: 22 to 240 VRMS @ 400Hz, AC ratings to 40KHz

........... 11022
High Reliability Screening .................... 11023, 11024 OPERATING TEMPERATURE: —659C to +125° (Derate 50%
Reliability Questions & Answers ............ 1.1025,1-1026 from 100°C i 1259C) | rete S
Screening For Low Voltage Applications ............ 11027 CAPACITANCE RANGE: .001 to 27uF. .1% to 10% tol
Environmental & Life Test Data ............. 101028, 1.1029 - = 0 27F, 1% : % Ozoerancesl__ -
A12 & K12 Metallized Polycarbonate .................. 141030 s o gaoy — TANCE: 300,000 megruF (100,000 meg-uF for
G12 Sub-Miniature Metallized Polycarbonate ....1+1034
SSIPATION FACTOR: .15% max. @ 1KH
P14 Metallized Polysulfone .......cccccoovevvinercnnnnns 11038 = 5 ON-/ Tax @. -
J11 & K11 Metallized Teflon ........coovevvrrrererens 101042 || DIELECTRIC ABSORPTION: .1% maximum
A91 Foil Teflon ...........c..... 11046 I SCREENING: 100% Quality conformance inspection. Qualified
K93 Foil Polystyrene ........ 11050 to Failure Rate S of MIL-C-83421/01.
A10 Double Layer Plastic .. 11054 I APPLIC.ATIONS: Timing, filter and feed-b_ack circuits, pulse-
A54 Foil Polysulfone .................. 11056 forming networks. A12 and K12 capacitors are used

extensively in the Space Shuttle Program.

B54 High Current Foil Polysulfone ......... 1+1058
B14 High Current Metallized Polysulfone .......... 11060
B55 High Current Foil Polypropylene .................. 1+1062

TYPE G12

DIELECTRIC: Miniaturized Metallized Polycarbonate
CONSTRUCTION: Metal case hermetically sealed
VOLTAGE RATING: 30-200VDC

B15 High Current Metallized Polypropylene ...... 11064

CRITICAL A.C. RATING: 22 to 120 VRMS @ 400Hz, AC ratings to 40KHz
PROGRAMS OPERATING TEMPERATURE: —65°C o +125°C (Derate 50%
QUALIFICATION from 100°C to 125°C)
CAPACITANCE RANGE: .001 to 10uF, .1% to 10% tolerances
INSULATION RESISTANCE: 100,000 meg-uF @ 25°C
DISSIPATION FACTOR: .15% max. @ 1KHz
TRIDENT MARK 46 CRC hermetically sealed plastic DIELECTRIC ABSORPTION: .1% maximum

film capacitors are acknowl-
edged world wide as the highest
quality. Standard tubular metal-
lized polycarbonate capacitor,
AC rated to 40KHz and qualified
to MIL-C-83421/01 is shown
above.

LANCE MISSILE MARK 48
F15 AIRCRAFT ~ SPARROW
F18 AIRCRAFT  NEARTIP
SPACE SHUTTLE NOMI |
ROLAND HARPOON
AND MANY OTHERS

SCREENING: 100% Quality conformance inspection per
applicable paragraphs of MIL-C-83421,

APPLICATIONS: Timing, filter, feed-back circuits, and pulse-
forming networks. Used where small size is critical. G12
capacitors are used in numerous Navy missile and torpedo
projects.

TYPE P14

DIELECTRIC: Metallized Polysulfone

CONSTRUCTION: Metal case hermetically sealed

VOLTAGE RATING: 30-400VDC

A.C. RATING: 22 to 240 VRMS @ 400Hz, AC ratings to 40KHz

OPERATING TEMPERATURE: —65°C to +150°C (Derate 50%
from 125°C to 150°C)

CAPACITANCE RANGE: .001 to 27uF, .25% to 10% tolerances
INSULATION RESISTANCE: 200,000 meg-uF @ 25°C
DISSIPATION FACTOR: .15% max. @ 1KHz

]

Type 55 foil polypropylene ca-
pacitors are used in power res-
onating applications up to
160KHz and with fast switching,
high peak current devices. A
typical 10uF capacitor measur-
ing 1.25” diameter x 3.375”
length can handle up to 50A
rms under continuous duty op-
eration, Its ESR at '100KHz is
approximately 0.0016 ohms
which is typical of the low loss
inherent in these capacitors.

This 75uF, 50VDC, metallized
polycarbonate capacitor is 17
square by 334" long and is rated
at 10A rms at 25KHz at 100°C.
Each capacitor receives 168
hours of AC voltage at 25KHz to
produce 10A rms in combina-
tion with 50VDC applied during
burn-in at 100°C.

DIELECTRIC ABSORPTION: .1% maximum

SCREENING: 100% Quality conformance inspection with 96
hours AC burn-in @ 400Hz. Screening per applicable
paragraphs of MIL-C-83421,

APPLICATIONS: Timing, filter, feed-back circuits, motor start
and pulse-forming networks. Used in critical AC and DC
applications where high temperature and small size is -
important. Used in numerous military and avionics
applications. ’

COMPONENT RESEARCH CO., INC. = 1655 26TH STREET = SANTA MONICA. CALIF. 904qzi = (213) 829-3615. TWX: (910) 343-6864
11016 EEM 1983
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COMPONENT RESEARCH CO.

COMPARISON OF
CAPACITOR TYPES

RELIABILITY

CAPACITORS

ESTABLISHED

TYPE J11 & K11

TYPE B54

DIELECTRIC: Metallized Teflon

DIELECTRIC: Foil Polysulfone

CONSTRUCTION: Metal case hermetically sealed

CONSTRUCTION: Metal case hermetically sealed

1

VOLTAGE RATING: 50-200vDC

OPERATING TEMPERATURE: —65°C to +125°C

VOLTAGE RATING: 600 & 800VDC

CAPACITANCE RANGE: .001 to 2uF, .1% to 10% tolerances

A.C. RATING 400 & 600 VRMS @ 400Hz, high current ratings to
40KHz, low E.S.R

INSULATION RESISTANCE: 1,000,000 meg-uF

OPERATING TEMPERATURE: —55°C to +125°C

DISSIPATION FACTOR: .05% max. @ 1KHz

DIELECTRIC ABSORPTION: .01% maximum

CAPACITANCE RANGE: .033 to .82uF

SCREENING: 100% Quality conformance inspection per
applicable paragraphs of MIL-C-83421. Will meet all
enwronmental requnrements of MIL-C-83421 except vibration
at 20 g's and shock at 50 g's

INSULATION RESISTANCE: 100,000 meg-uF

DISSIPATION FACTOR: .2% max. @ 10KHz

APPLICATIONS: Timing, samp|e and hold, integrating and
tuning circuits. J11 and K11 are used in critical space,
military applications which require lowest dielectric
absorption and highest insulation resistance and low
dielectric loss.

SCREENING: 100% Quality conformance inspection with 400Hz
burn-in,

APPLICATIONS: Snubber circuits, switching power supplies and
where high RMS and peak current ratings are required.

TYPE A9l

TYPE Bl4

DIELECTRIC: Metallized Polysulfone

DIELECTRIC: Foil Teflon

CONSTRUCTION: Metal case hermetically sealed

CONSTRUCTION: Metal case hermetically sealed

VOLTAGE RATING: 50-400VDC

VOLTAGE RATING: 600 & 800VDC

A.C. RATING: 36 to 240 VRMS @ 400Hz, AC ratings to 40KHz

A.C. RATING: 400 & 600 VRMS @ 400 Hz, high current AC rating
to 40KHz, low E.S.R.

OPERATING TEMPERATURE: —65°C to 4150°C

CAPACITANCE RANGE: .001 to 1.2uF, 1% to 10% tolerances

OPERATING TEMPERATURE: —55°C to +125°C

INSULATION RESISTANCE: 1,000,000 meg-UF

CAPACITANCE RANGE: .01 to 1.2uF

DISSIPATION FACTOR: .02% max. @ 1KHz

INSULATION RESISTANCE: 100,000 meg-uF

DIELECTRIC ABSORPTION: .01% maximum

DISSIPATION FACTOR: .5% max. @ 10KHz

'SCREENING: 100% Quality conformance inspection per

applicable paragraphs of MIL-C-83421. Will meet all
envnronmental requnrements of MIL-C-83421 except vibration
at 20 g's and shock at 60 g's.

SCREENING: 100% Quality conformance inspection with 400Hz
burn-in.

APPLICATIONS: Pulse-forming networks, timing, sample and
hold, integration and tuning circuits. A9l is used in hi-rel
programs which require a rugged low loss capacitor with
high insulation resistance and low dielectric absorption.

APPLICATIONS: Snubber circuits, switching power supplies and
where high RMS and peak current ratings are requnred

TYPE K93

TYPE B55

DIELECTRIC: Foil Polypropylene

DIELECTRIC: Polystyrene

CONSTRUCTION: Metal case hermetically sealed

CONSTRUCTION: Metal case hermetically sealed

VOLTAGE RATING: 600 & 800VDC

VOLTAGE RATING: 50-400VDC

A.C. RATING: 36 to 240 VRMS @ 400Hz, AC ratings to 40KHz

A.C. RATING: 400 & 600 VRMS @ 400Hz, high current ratings to
40KHz, low E.S.R.

OPERATING TEMPERATURE: —65°C to 485°C

OPERATING TEMPERATURE: —55°C to +85°C

CAPACITANCE RANGE: .001 to 2.7uF, .1% to 10% tolerances

CAPACITANCE RANGE: .033 to .82uF

INSULATION RESISTANCE: 1,000,000 meg-uF

DISSIPATION FACTOR: .02% max. @ 1KHz

INSULATION RESISTANCE: 100,000 meg-uF

DIELECTRIC ABSORPTION: .02% maximum

DISSIPATION FACTOR: .05% @ 10KHz

SCREENING: 100% Quality conformance inspection

APPLICATIONS: Qualified for the Trident Program. Used in
critical space and military applications that require stability,
high insulation resistance, low dielectric absorption and low
dissipation factor.

SCREENING: 100% Quality conformance inspection with 400Hz
burn-in,

APPLICATIONS: Snubber circuits, switching power supplies and
where high RMS and peak current ratings are required.

TYPE A54

TYPE B15

DIELECTRIC: Foil Polysulfone

DIELECTRIC: Metallized Polypropylene

CONSTRUCTION: Metal case hermetically sealed

CONSTRUCTION: Metal case hermetically sealed

VOLTAGE RATING: 100-400VDC

VOLTAGE RATING: 600 & 800 VDC

A.C. RATING: 60 to 240 VRMS @ 40KHz

OPERATING TEMPERATURE: —65°C to +150°C (Derate 50%
from 125°C to 150°C)

A.C. RATING: 400 & 600 VRMS @ 400Hz, high current ratings to
40KHz, low E.S.R.

OPERATING TEMPERATURE: —55°C to +85°C

CAPACITANCE RANGE: .001 to .47uF, 1% to 10% tolerances

INSULATION RESISTANCE: 100,000 meg-uF

CAPACITANCE RANGE: .01 to 1.2uF

DISSIPATION FACTOR: .1% max. @ 10KHz

INSULATION RESISTANCE: 100,000 meg-uF

DIELECTRIC ABSORPTION: .2% maximum

DISSIPATION FACTOR: .05% max. @ 10KHz

SCEEENING 100% Quality conformance inspection with 400Hz
urn-in

SCbREENING 100% Quality conformance inspection with 400Hz
urn-in

APPLICATIONS: Snubber, high current pulse applications. A54
capacitors are used in the F18 aircraft.

APPLICATIONS: Snubber circuits, switching power supplies and
where high RMS and peak current ratings are required.
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A VIEW OF CRC MANUFACTURING
GENERAL PRODUCT INFORMATION

ESTABLISHED
RELIABILITY
CAPACITORS

CAPACITOR ASSEMBLY: Typical pro-
duction area located within our award win-
ning 50,000 sq. ft. manufacturing facility.
Ideal assembly conditions enable CRC em-
ployees to produce high reliability pre-
cisely and efficiently.

BURN-IN AND TEMPERATURE CYCLING: Before
and after hermetic sealing, CRC capacitors receive 100%
burn-in.

The 12 foot high shock chamber above right, was used
in performing 500 thermal shock cycles (—55°C to +125°C)
on CRC metallized polycarbonate capacitors being qualified
for the space shuttle program.

Vibration, shock, salt spray, humidity, pressure, and
various other stress tests are conducted in our modern
laboratories. During these tests, capacitance parameters
are accurately monitored in order to study how our products
can be constantly improved. CRC has over 200 cubic feet
of thermal shock and aging work space available.

CALIBRATION EQUIP-
MENT: Hundreds of pre-
cision instruments for par-
ametric measurement are
maintained under constant
calibration. One out of ap-
proximately four employ-
ees is dedicated to quality
control assurance, and
inspection. CRC supplies
capacitors for laboratory
standards use throughout
the world.

g

ENVIRONMENTAL TESTING: Our qualified testing
laboratory contains equipment necessary to perform ran-
dom and sinusoidal vibration, shock, acceleration, moisture
resistance, salt spray, solderability, resistance to solvents,
barometric pressure, and many other tests. This laboratory
is used daily to qualify standard and special designs as well
as to prove out new designs. These capabilities ensure the
consistent quality of our established reliability capacitors.

ORDERING INFORMATION — Terms: Our terms are net 30 days to
customers approved by our credit department. All shipments are F.0.B.,
Santa Monica, Calif. Minimum Order: Minimum billing per order is
$50.00. Complete Part Number: Please make certain that you have
complete part number to avoid any errors or delays. Please check part
number instructions on individual specification pages.

PART NUMBER OBSOLESCENCE — Due to changes in military speci-
fications for which we are qualified, upgrading of our catalog specifica-
tions, or size reduction, part numbers formerly used may now be
obsolete, We urge our customers to change their existing drawings
to indicate the rnew part numbers for old and new design, wherever
possible. If you are unable to make this change, CRC will continue
to supply and mark parts indefinitely to the old specifications.

CONSTRUCTION INFORMATION — Unless otherwise specified all parts
listed are metal cased, tubular, with both wire terminals isolated from
the metal case.

INSTALLATION INSTRUCTIONS — To prevent damage to the hermetic
seal joint, use a tweezer type heat sink between the soldering iron and
solder beads when soldering within ¥4” of beads. Prior to lead bending
or twisting, protect glass seals and solder joints by gripping lead near
solder bead with a small plier.

Contaminating films on the glass seal surfaces may appear during
customer handling and installation of capacitors. To preserve the high
insulation resistance inherent in CRC capacitors, clean the glass seal
surfaces thoroughly with acetone or chlorinated hydrocarbon fluid.

CAPACITOR MEASUREMENT INFORMATION — The high quality of CRC
capacitors may be difficult to evaluate unless sufficiently sensitive and
accurate equipment is utilized in conjunction with proper measure-
ment techniques.

Capacitance bridges equal to the General Radio 1620A are rec-
ommended for best accuracy of capacitance. This bridge is satisfactory
for dissipation factor measurement of capacitors up to 1 uF. CRC has
developed a special bridge capable of accurately measuring dissipa-
tion factor of capacitors up to 100 uF or more at frequencies up to
1 KHz. For inspection of DF of larger than 1 uF capacitors it is sug-
gested that you use samples correlated by our measurement laboratory,

Insulation resistance measurement is performed by Component
Research Co. using leakage current methods which are repeatable to
1 picoamp for capacitors less than 0.1 uF. Larger values require
adequate charge time to minimize dielectric absorption effects. Guard
boxes are used to perform leakage current and dielectric absorption
measurements.

PATENT INFORMATION — CRC capacitors are exclusively manufac-
tured under one or more of the following patents: 3,238,428; 3,260,906;
3,292,063; 3,506,895; 3,539,886; 3,603,849; 3,626,362. Additional patents
pending. .
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OPTIONS AVAILABLE FOR

COMPONENT RESEARCH CO. STANDARD CAPACITORS

Following is a list of some options and char-
acteristics available when you are required
to meet special design or operating condi-
tions.

SPECIAL CAPACITOR VALUES

If your application requires odd values such as
0.10015uF #0.1% or 0.9999uF #+0.25%, such re-
quirements are readily met from our large stock
of standard and non-standard values. Individual ca-
pacitors can be permanently marked or tagged with
discrete values accurate to six places if required.

SPECIAL VOLTAGE RATINGS

Problems of size may occur when replacement
of a poor quality capacitor is required. Under certain
conditions such as restricting the operating tempera-
ture, or limiting DC hipot to 150% of rated volts, a
substantial size reduction is possible. Check with our
applications engineering department for our recom-
mendations in such cases.

LINEAR TC SLOPE for RESISTOR MATCHING

CRC Series A93 Polystyrene Capacitors provide
the closest approximation to a straight line plot for
capacitance vs temperature over the range of —50°C
to +85°C, with less than 150PPM/°C in negative
slope. Larger capacitor values appear to have lower
TC than smaller capacitor values. Typically, values
ranging 0.01uF average —100PPM/°C and 1.0uF
range —40PPM/°C. The normal worst case limits in
non-linearity of TC slopes are =50PPM/°C for all
A93 polystyrene capacitors. Slopes are available as
low as =10PPM/°C for the full temperature range
of —50°C to +85°C. This slope is a permanent char-
acteristic and will remain constant with temperature
cycling and time.

+=10PPM/°C TRACKING
MATCHED CAPACITORS

In some applications it is desirable to have sev-
eral capacitors of the same value track together over
a specified temperature range.

Frequently good linearity is not mandatory, pro-
vided all capacitors although non-linear, follow the
same pattern of varying in capacitance with tempera-
ture. In other applications a set of different capaci-
tors must track within a defined ratio limit of each
other as temperature changes.

From its large stock of 100% screened and
batch controlled high reliability capacitors, CRC can
furnish many combinations of desired matched ca-
pacitors in a minimum of time.

MATCHED SETS TO =#=0.05% ACCURACY

CRC can provide matched sets of two or more
capacitors with readings of =0.05% of each other
although the purchase tolerance is as high as *=1%.
This is more economical than purchasing individual
capacitors to =0.1% or +=0.25% tolerances.

o d H l:—
JA;: . L_.‘

ZERO TEMPERATURE COEFFICIENT
BY TC MATCHED PAIRS

It is difficult to obtain zero TC over a wide
temperature range. But over a more limited range CRC
can provide a TC as low as zero =5PPM/°C by pair-
ing two capacitors with opposing slopes. Typically an
A93 polystyrene capacitor matched with the same
value A12 polycarbonate capacitor will match to zero
+30PPM/°C from —10°C to +85°C, as off the shelf
purchased items.

If lower TC than this is required, we can 100%
measure and match for closer temperature coefficient,

“PIGGYBACK” PERMANENTLY CONNECTED
MATCHED CAPACITORS

Customers sometimes prefer the matched ca-
pacitors connected together as one to prevent their
separation prior to installation. CRC standards are
made by “piggyback” connection of trimmers which
can provide accuracies to =0.05%. Shown below is a
figure of a “piggyback” connected matched capacitor.

a

C MAX. i

50,000,000 MEGOHMS
INSULATION RESISTANCE

This may seem incredible but CRC is supplying
special 1uF teflon capacitors which measure up to
5,000,000 megohms at 100°C, and up to 50,000,000
megohms' at temperature from 25°C to —40°C.

CRC is developing new methods of measuring to
higher levels of insulation resistance and believes
it will be able to verify that specially selected smaller
values such as 0.1uF can be supplied to meet a
specification of 500,000,000 megohms. When you use
capacitors in such sensitive applications certain
errors and disturbances not normally observed be-
come visible. Some of these are described below.

LOW “PIEZO ELECTRIC LIKE”
VOLTAGE GENERATION CAPACITORS

When subjected to a temperature change, ca-
pacitors generate a voltage which may vary from one
to another within the lot. Voltage up to ten millivolts
per °C have been observed. While voltage outputs
generally do not increase linearly with temperature,
in some cases there has actually been voltage re-
versal during a temperature run in a given direction.

CRC supplies specially selected 0.5uF, 50VDC
teflon capacitors similar to the J11B504 styles to
meet requirement of - 0.5 millivolts maximum/°C
voltage generation, for a critical application.
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- RELIABILITY
COMPONENT RESEARCH CO. METALLIZED CAPACITORS CAPACITORS

1600 AMPERES PEAK

CRC PLASTIC FILM CAPACITORS have low loss elec-

trode terminations that are unsurpassed for current rl
handling after exposure to the extremes of thermal

shock and operational life. ﬂ

CRC FOIL CAPACITORS utilizing low loss plastic films
such as polypropylene, teflon, polystyrene, and poly- U U
sulfone are recommended for use with fast switching -

rates at very high peak currents.

f\%—_
uv

CRC METALLIZED FILM CAPACITORS with lower

repetition rates and relatively high currents, can be ( U
used to conserve space and weight.
As an example a 10uF, 30VDC, metallized poly- —-—-{ o,ls;‘ SECONDS PULSE WIDTH
carbonate capacitor type G12A106 was charged at
30VDC and discharged into a 0.02 ohm vacuum .:“NA_'{H%ATE%TA}%U_FYF?EO'X&CElhgg-r?h[_kz%ompg[_;c/l\%?o.
switch at a 1 PPS rate f etermine if it E CAPACITO ; 5"
itch at a 1 PPS rate for days to d i CASE DEVELOPED'1600 AMPERES PULSE CURRENT WHEN
would open up. There was no noticeable effect on DISCHARGED INTO A 0.02 OHM SWITCH LOAD AFTER
ESR or dissipation factor as a result of this test. CHARGE AT 800VDC. REPETITION RATE WAS 1 PPS AND
During this test the first %2 sine discharge current Q ESEE%&%-T d?»”w?fs EI?II}EAOSRU RDLSBSQEAXPFNEgAg E\?ER?\E
pulse was approximately 180 amperes and decayed to HOURS OF OPERATION.

zero current after several 100 KHz resonant cycles.

We attempted to open this miniature 10uF ca-
pacitor by charging it with 100VDC which resulted in
a first ¥2 sine pulse current of 500 amperes peak at a
1 PPS rate for several hours. Despite the voltage over- a— KI2EIOS
stress applied and the extremely high peak capacitor
current developed, we could not degrade the termi-
nation quality of the G12A106 capacitor.

We can conclude that CRC miniature metallized Actual size of the 1uF, 400VDC capacitor tested at developed
polycarbonate capacitors are capable of handling pulse currents up to 2600 amperes peak to peak at 1 PPS rate.
enormous discharge current provided the repetition
rate is slow.

A study is now being conducted by CRC to de- 500 AMPERES PEAK
termine the optimum AC operating conditions with
maximum energy density under high current pulse
conditions for metallized vs. metal foil capacitors. , f\ [\ i\

These tests will determine what repetition rate VAvAvAv
conditions require a larger foil capacitor instead of :

a smaller metallized film capacitor for failure-free
operation.
t=—5 M SECONDS PULSE WIDTH

CAPACITOR DISCHARGE CURRENT SHOWN FOR TYPE
G12A106 METALLIZED POLYCARBONATE CAPACITOR, 10
uF, 30VDC, AFTER CHARGE AT 100VDC AND DISCHARGE
INTO A 0.02 OHM SWITCH LOAD. REPETITION RATE WAS
ONE PULSE PER SECOND AND THE RESONANT FRE-
QUENCY RESULTING FROM DISCHARGE INTO THE LOAD
IF YOUR APPLICATION REQUIRES MAXIMUM IS 100KHz.

RELIABILITY, SMALLEST SIZE, AND OPERA-
TION IN CRITICAL AEROSPACE OR INDUS-
TRIAL ENVIRONMENTS, CRC APPLICATION
ENGINEERS WILL BE PLEASED TO REVIEW e GI2AI06 — P=—
YOUR SPECIFICATIONS FOR CORRECT CA-.
PACITOR USAGE

Actual size of the 10uF, 30VDC capacitor tested at developed
pulse currents up to 900 amperes peak to peak at 1 PPS rate.
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CRC —==— MIL-C-83421/1 - MIL-C-39022/9 _ ESTABLISHED

_ RELIABILITY
component ResearcHco.  MMANUFACTURING & INSPECTION FLOW PLAN  ...ci70ms

10095 INSPECTION PER polycarbonate, teflon, polystyrene and polysulfone film capac-
MIL-C-83421 & MIL-C-39022 itors. The individual specifications shown in the catalog list
The high reliabilit it . | developed b the actual screening performed for each style. A choice of
G e hig ;e"aa h yhcaé)auhor s%reenln% ptarésbeve ope é’ three quality levels provides different degrees of intensive
QPtponen ¢ estearcth 0. " avteth een ? p ?p e 't'y Ispace an screening to assure the highest possible quality at lowest cost.
fr"': fary con racl ors .;.0”%. ouMlLengg42fr' critica ;:;rogramsh. Special screening plans are available which include tests
f‘f'(h”ew genera Sfpe(il ica "L" olow ot mcotrpora test muc such as 100% corona inception inspection, 40KHz AC burn-in
°.d e s‘f:rteimn% tﬁa ure:g s °W".t elow a.f_ant_a terfnp 0 pro; at 100°C, high impedance monitoring for intermittent condi-
‘.“de Etl . si a ed° e art™ capacitor specification for genera tions at low voltage during temperature cycling, ESR inspec-
Industrial and aerospace use. tion at 100KHz, dielectric absorption effects with rapid
Our flow plan for manufacturing and inspection shown switching rates and varying temperature, and many other
below covers the steps used to process and screen all of our sensitive measurement phenomena.
1009 PROCESSED AND SCREENED PROCESSING STEPS
Steps 1-9 show the 100% processing (up to and includ- A. CAPACITOR MATERIAL INSPECTION
ing hermetic sealing), of MIL-C-39022/9 and MIL-C- B. IDENTIFY PROCESS PAPERWORK WITH MATERIAL LOT NUMBERS
83421/1 qualified polycarbonate and CRC standard C. CAPACITOR SUB-ASSEMBLY INSPECTION
capacitors — Polycarbonate, Teflon, Polystyrene and D. SPECIAL VACUUM PROCESSING
Polysulfone. The quality level selected will be deter- E. HERMETIC SEAL AFTER NITROGEN BACK-FILL
mined by the individual capacitor specification. F. INITIAL INSPECTION OF COMPLETED CAPACITOR (7X POWER)
£ 5 ; Lt Y }
UALITY LEVEL 3
QUALITY LEVEL 1 : QUALITY LEVEL 2 QMIL-C-83421/1 &
MIL-C-83421/1 & MIL-C-39022/9 ‘ MIL-C-39022/9 » MIL-C-39022/9
1. BURN-IN 9, g?ﬁggamuakcmnss 1. BURN-IN ‘ 1. TEMPERATURE CYCLING
2. TEMPERATURE CYCLING
2. TEMPERATURE CYCLING 2. HELIUM LEAK TEST AND
10. REPEAT ELECTRICAL 3. HELIUM LEAK TEST GROSS LEAK TEST
3. HELIUM LEAK TEST MEASUREMENT AND AND GROSS LEAK TEST 3. AC-DIELECTRIC STRENGTH
AND GROSS LEAK TEST RECORD DATA AS REQUIRED 4, é?R%ﬁé%&mlc .
4. DC-DIELECTRIC STRENGTH
4. AC-DIELECTRIC STRENGTH  11. CONDUCT SPECIAL 5. DC-DIELECTRIC
: . '&ﬂggSFRREEDngE&'}%ER STRENGTH 5. INSULATION RESISTANCE
5. DC-DIELECTRIC STRENGTH 6. LNSULATION RESISTANCE 6. % (EAI;ACITANCE
6. INSULATION RESISTANCE 12 EIFN\% X:(su;\'lislmspecnon 7. T/oOLcEA}\&Ahc&ANCE TOLERANCE
MARKING, PAPERWORK 7. %DISSIPATION FACTOR
7. % CAPACITANCE AND PACKAGING 8. % DISSIPATION FACTOR o
TOLERANCE 9. FINAL VISUAL 8. FINALVISUAL mspzcnon
15, gl EATIEGATE
8. % DISSIPATION FACTOR COMPLIANCE WITH PARTS MARKmG PAPERWORK AND PACKAGING
AND PACKAGING
9.- SHIP C OF C WITH PARTS
Highest reliability capacitors with standard or special screening
for Apollo, Viking, and other space programs. Also used in military li?éhSHrlt:i(;lgrit(; wgﬁ;;?:?: High reliability capacitors
and ultra high quality industrial applications. sc:leenedd {or |space|' mtissile wi’:t; reduced| scrlee?ing( and
i : s ati : N and industrial applications. performance levels for lower
Qualified for space, critical applications, F15 aircraft, Trident, Aalified for man';pprograms Boct high wolume programs.
space shuttle and other programs. such as The Tow Missile, The such as missiles, aircraft
Lance Missile and F15 air- and telephone equipment
craft. applications.

Random samples from completed production lots of all quality levels are periodically tested.

These tests may consist of Insulation Resistance at high temperature, Dielectric Absorption,
Temperature Coefficient and AC stress analysis tests.

In addition, samples are life tested for retention of qualification.
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o - ESTABLISHED |
CRC —E-— RETENTION OF QPL - MIL-C-83421/1 RELIABILITY

COMPONENT RESEARCH CO. FAILURE RATE “S” CAPACITORS

’ ‘D GROUP B, SUBGROUPS 1, 2 and 3: In order to main-
GROUP “B” INSPECTION 2 aont roiuation o of ‘CRUOE throesn

PER MIL-C-83421, TABLE IV iniocction ee "1 and K12 Guaniy Conformancs in-

spection”) are selected.

SUBGROUP 1 TESTS I SUBGROUP 2 TESTS I SUBGROUP 3 TESTS I

10 Each CRH Style Monthly CRHO1 Parts Jan., Jaly

CRHO2 Parts Feb., Aug.
100 Volt Parts March, Sept.
200 Volt Parts April, Oct.

¢ Insulation Resistance at 400 Volt Parts May, Nov. * Vibration

Max. Rated Temperature

18 Parts Every 6 Months, Consisting of
CRHO1, CRH02, CRH03, CRHO4 and CRHO5
o Barometric Pressure

Shock

e AC Conditioning e Salt Spray * Moisture Resistance
* Temperature Coefficient 250 Hours
* Dissipation Factor * Immersion o Terminal Strength
o Insulation Resistance
o Life (2,000 Hours) e A Capacitance * Solderability * Resistance to Solvents

EXAMINATION CRHO1, CRHO2, CR
, , CRHO3, CRHO6, CRHO7, CRH08,
OR TEST CONDITIONS CRHO4, and CRHO5 CRHO9, and CRH00
Barometric Per MIL-C-83421 No breakdowns No breakdowns
DC LIFE TEST Pressure
PERFORMED
. Insulation Rated voltage 2,000 Megs-uF need not 1,000 Megs-uF need not
MONTHLY Resistance & et ' exceed 20,000 Megs exceed 10,000 Megs
GROUP B, SUBGROUP 1 Temperature A Cap. at —5850C —~1.5% t0 0.5% max. —210% to —0.5% max.
FOR ALL CRH STYLES Coefficient Retrace at 25°C =+0.1% max. =+0.25% max.
COVERING ALL A Cap. at +125°C +0.8% to —0.5% max. +2.0% max.

FAILURE RATE LEVELS

Capacitors are DC-Life

tested at 100°C and at Insulation Sleeves 10,000 Megs min. 10,00 Megs min.

140% of the rated D.C. .
voltage for 2,000 hours. Ial{sﬂgw'\lnrl%:ig?mce Terminal to Terminal 100,000 Meg-uF need not 33,333 Megs-uF need not
(This is an acceleration and 25°C exceed 1,000,000 Megs exceed 333,333 Megs
factor of 5:1, approxi-
mately). Terminals to Case 10,000 Megs min, 10,000 Megs min.
. A Capacitance % At 1KHz and 25°C ' *+2% max. of *+4% max. of
change with life initial value initial value
% Dissipation Factor At 1KHz and 25°C 0.25% max. 0.35% max.

AC-SINUSOIDAL Insulation Resistance at Rated Voltage and 25°C 100,000 Megs-uF, need not exceed 1,000,000 Megs
LIFE TEST - -
PERFORMED Capacitance % Change at 1KHz and 25°C 2% max. of initial value
MONTHLY % Dissipation Factor at 25°C 0.25% max

Capacitors are AC life
tested for 250 hours at
100°C and at 140% of

400 Hz AC RMS | 250 Hours at 100°C Life Test Conditions

the rated RMS voltage at CRH Style Equiv. CRC Type DC Volts Rating Volts Rating AC RMS Voits | Frequency in Hertz
the applicable test fre-
quency as shown in 01 A12A : 30 22 30 4,000
Table V. This test is per-
formed monthly in order 02 A128 50 36 50 . 4000
to verify the AC RMS 03 A12C 100 60 84 4,000
voltage and current
ratings. 04 A12D 200 120 | 168 400

05 A12E 400 240 336 400
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CRC SCREENS AND TESTS MANY
-ORDERS 'TO. SPECIFIC CUSTO-
MER REQUIREMENTS FOR HIGH-
ER RELIABILITY. IN . ADDITION,
CRC PERFORMS MANY.IN-HOUSE
TESTS THAT ARE NOT REQUIRED
BY THE CUSTOMER, BUT WHICH
CRC FEELS WILL IMPROVE
QUALITY AND RELIABILITY. BE-
LOW IS CRC’S MANUFACTURING
AND INSPECTION ' FLOW PLAN
FOR METALLIZED POLYCARBO-

TO TRIDENT SPECIFICATION.
2864019. ' :

'NATE CAPACITORS SUPPLIED. .

HIGHEST RELIABILITY

. CAPACITOR MATERIAL INSPECTION
. IDENTIFY PROCESS PAPERWORK WITH

ESTABLISHED
RELIABILITY
CAPACITORS

MATERIAL LOT NUMBERS
CAPACITOR SUB-ASSEMBLY
CAPACITOR SUB-ASSEMBLY INSPECTION

SPECIAL VACUUM PROCESSING
IN-PROCESS ELECTRICAL TESTING

VACUUM PROCESSING
NITROGEN BACKFILL
HERMETIC SEAL
INITIAL INSPECTION OF COMPLETED

CAPACITOR AT 7X MAGNIFICATION

COMPONENT RESEARCH

SCREENING
MANUFACTURING 2
AND 5
INSPECTION .
FLOW PLAN 5.
6.
7.
8.
.
10.

100%

PRE-SCREENING

table 4.

ESR at 25°C. Record readi
ples.

5. Thermal aging, 5 cycles
(100% test).

test, record samples).

1. 100% Screen and test per MIL-C-83421,
2, Select parts for Trident order.
3. Sample test capacitance, I.R. % D.F. &

4. Burn-in for 16 hours at 100°C at 40KHz at
rated RMS voltage (100% test).

6. Seal test, fine leak (100% test).
7. I.LR. at 125°C terminal to terminal (100%

record samples).

ngs on five sam-

-65°C to +125°C

8. I.LR. at 25°C terminal to terminal (100% test,

9. Tolerance assort at 25°C at 10KHz (100%
test).

10. Record capitance drift for 5 samples.

11. % dissipation factor at 25°C at 10KHz
(100% test, record samples).
12. ESR at 25°C at 100KHz (record 5 sam-
ples only).

13. Select 2 random samples and dissect for

product conformance.
14. Quality control manager review of data

for lot acceptance.

TY CONFORMANCE INSPECTION PER 2864019
; s X i
TEST METH. QUALITY
TEST TEST CONDITIONS MIL-C-83421 TEST LIMIT LEVEL
% CAPACITANCE 100%.
TOLERANCE . At 25°C at 10KHz 478 1% 100%
168 hrs. @ 100°C 40KHz @ 4.7.2 There shall be no 100%
BURN-IN maximum rated Rl(\}'?s voltage evidence of physical TEST
damage
There shall be no 100%
THERMAL AGING 10 cycles from —65°C to +125°C 4.7.3 ngdgfége of physical TEST
am
Helium bomb and check for 4.7.5 1x10-¢atm/cm3/sec. 100%
SEAL TEST (FINE LEAK) helium ook max. leak rate TEST
(o)
SEAL TEST (GROSS LEAK) N MIL.STD-202 | . 475 No bubble stream 100%
AC SQUARE WAVE Apply 100Hz square wave at a peak to 4.7.6 No shorts 100%
TERMINAL TO TERMINAL peak voltage of 3 times DC rated voltage TEST
Apply 200% of rated DC voitage from 100%
DC HI-POT te;l)"r)ninal to terminal and terminals to 4.76 No shorts TEST
case for 60 seconds minimum .
INSULATION RESISTANCE 1,000 meg’s-uF, need 100%
TERMINAL TO TERMINAL At +125°C at rated DC voltage 4.7.7 not exceed 10,000 TEST
megohms .
INSULATION RESISTANCE 100,000 meg's-uF, 100%
TERMINAL TO TERMINAL At 25°C at rated DC voltage 4.7.7 need not exceed TEST
1,000,000 megohms
o O
T CAPACITANCE At 25°C at 10KHz 478 1% 100%
% CAPACITANCE At 25°C at 10KHz . 4.7.8 *+0.5% 100%
DRIFT FROM STEP 1 TO 10 referenced to initial reading TEST
% DISSIPATION FACTOR At 25°C at 10KHz 4.7.9 0.5% .lr(‘)_:os"_/?
RADIOGRAPHIC Two views at 90° per OD 48491 N/A Per OD 48491 100%
INSPECTION TEST
VISUAL MECHANICAL Per 2864019 4.7.1 Per 2864019 1.0%
INSPECTION AQL

NOTE: 5% PDA (percent defective allowable) or 1 device, whichever is greater for each test step 7, 8, 9, 11, 12 and 13,
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CRITICAL APPLICATIONS
SCREENING

ESTABLISHED
RELIABILITY
CAPACITORS

Component Research capacitors are used in
critical applications where their reliability and
performance can affect the success of an entire
program involving years of preparation and bil-
lions of dollars of program cost. For over a
decade, aerospace programs from Apollo to
Space Shuttle have used CRC capacitors for
timing circuits and other control circuits, es-
sential for controlling spacecraft millions of
miles from earth, after years of space travel.

DC burn-in, thermal aging (temperature
cycling), and Group “A” testing generally is suf-
ficient to assure that the capacitors will be reli-
able for aerospace applications. The standard
CRC capacitors listed in this catalog are offered
with screening options most commonly re-
quired. Special screening can also be provided
for critical requirements.

You can depend upon CRC to provide the
most reliable capacitor and screening plan for
your critical applications. Following are typical
screening plans for standard and special
applications.

-AC BURN-IN AT 400Hz TO 40KHz

- 400Hz burn-in at 140Vrms at 125°C is generally a stan-
dard screen for metallized polysulfone capacitors sup-
plied for aircraft programs. Typically low-loss filter,
shunt, and feed-thru capacitors ranging from 1 uF to
240 uF in value receive from 16 hours to 96 hours of
400Hz burn-in at 125°C to provide high reliability per-
formance in programs such as the F18 fighter aircraft,
space shuttle, and commercial aircraft equipment.

40KHz burn-in is used in screening small valued
metallized polycarbonate capacitors at 100°C for 168
hours for the Trident Program. CRC capacitors used for
this program are the A12 Series which undergo rigorous
burn-in and special screening for elimination of any pos-
sible defects or unusual behavior modes. With incorpora-
tion of such severe inspection and surveillance re-
straints, CRC production standards are maintained at a
very high caliber of performance suited to the most
critical programs.

AC AND DC COMBINED BURN-IN SCREENING

Several customers specify that the AC and DC voltages
be simultaneously applied during burn-in to assure that
the capacitor will operate reliably in this mode. Typi-
cally we have applied 100VDC together with approxi-
mately 2Vrms at 40KHz at 100°C to 22uF, 100VDC
metallized polycarbonate capacitors for 168 hours of
burn-in time as a Group “A” screen. In this application
the 1” diameter x 1.875" long capacitor handles approxi-
mately 8 AMPS RMS during burn-in. Following 100%
Group “A” screening, a lot sample is tested for 2000
hours as above without DC voltage applied.

CORONA INCEPTION INSPECTION
PREVENTS OPERATIONAL FAILURES
In AC applications at 240Vrms levels and higher or
where peak voltages exceed 320 volts approximately,
capacitors may fail short or long term due to corona
attack.

For such applications, CRC recommends capacitors
which are uniformly free from corona inception for at
least 20% higher than operational voltage conditions.

100% Group "A” corona inspection for no indication
of inception is an excellent substitute for dielectric
withstanding voltage tests and is a better monitor of
possible shorting problems.

RECORDED READINGS BEFORE AND AFTER BURN-IN

Some programs must have recorded data for each capa-
citor taken prior to and after completion of burn-in and
thermal aging. The capacitors are serialized and read-
ings of capacitance, insulation resistance at 25°C and
sometimes at elevated temperature are recorded. In
addition, readings of capacitance vs. temperature for
purposes of determining temperature coefficient and
drift can be recorded.

On occasion dissipation factor is recorded at 1KHz
and 10KHz and ESR at 100KHz for determination of re-
liable electrode connections.

40KHz BURN-IN AND CORONA SCREENING

Type BF51 teflon foil capacitors are being used in a high
frequency switching application with a rise time of less
than 1 microsecond, in a limited space. Typically a 0.025
uF, 400VDC rated teflon foil, oil impregnated capacitor
operates with; 200 volt peak to peak, 10KHz square wave
voltage conditions, a rise and fall time of 100 nanosec-
onds, in a 0.312 x 1.063 case. Under these conditions
this teflon capacitor is relatively .cool with peak current
of 30 amps developed at a 20KHz repetition rate.

Following is the 100% screening used for this AC
application.

1. Burn-in for 48 hours at 125°C. Apply 180Vrms at
40KHz =5%.

2. Thermal aging temperature cycle 5 times —65°C to
+125°C. Per MIL-C-83421.

3. Seal Test Bake for 4 hours at 125°C. Check for oil
leakage or visual damage.

4. Corona Test Apply 400Vrms at 60Hz and check for
evidence of corona inception.

5. AC Stress Test Apply 100Hz square wave voltage,
terminal to terminal, for 1 minute, per MIL-C-
83421/1, at 1000 volts peak to peak.

6. DC Hipot Apply 800VDC terminal to terminal and to
case at 25°C for 1 minute, per MIL-C-83421.

7. Insulation Resistance when measured with 400VDC
at 25°C, 1,000,000 megohms minimum.

8. % Capacitance at 1 KHz _
9. % Dissipation factor at 10KHz, 0.01% maximum.
10. Final visual and mechanical inspection.
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'FAILURE ANTICIPATION
& IMPROVED RELIABILITY

RELIABILITY

ESTABLISHED

CAPACITORS -

Plastic film dielectric type capacitors can
provide remarkably good electrical charac-
teristics and high reliability but it takes a
combination of sound construction, suit-
able film quality, exacting process control,
and 100% testing to achieve this.

Because we are concerned with a pro-
liferation of marginal quality capacitors
frequently used in high reliability level
aerospace and industrial applications, we
are listing below some pitfalls to avoid.

MIS-APPLICATION OF CAPACITORS
IN AC CIRCUITS

The highest quality capacitor will fail if its rat-
ings are exceeded by subjecting it to excessive
voltage and current stresses. In sinusoidal ap-
plications metallized capacitors that warm up
over 20°C after several hours of operation are
considered a borderline case. You may be ap-
plying too high an RMS voltage or frequency.

If the capacitors you are using have higher
than normal dissipation factor readings, this
may be a sign of high series resistance caused
by poor termination on the capacitor section.
The square wave AC screening for one minute
covered in MIL-C-83421/1 is a good way of
eliminating capacitors with gross dissipation
factor quality.

If dissipation factor limits are set too high
as post test requirements, suspect capacitors
will pass the square wave test. In fact termina-
tions may have been damaged by this test, but
are permitted to pass what we consider are ab-
normally high DF limits. A termination that is
poor at room temperature generally should be
worse at higher temperature and increased
heating caused by power loss at the termina-
tions may cause ultimate degeneration and pos-
sible failure. We consider 100% AC burn-in at
elevated temperature an excellent method of
checking for good terminations. Burn-in should
be followed in 100% dissipation factor
examination.

In SCR commutation and transistor switch-
ing type applications heat rise measurements
by themselves are not a sufficient means of de-
termining capacitor reliability. In these cases

the capacitor is subjected to relatively high
peak currents at a low duty cycle. A capacitor
not designed for high peak current use while
never exhibiting more than a few degrees of
heat rise during operation, may open after hours
or possibly months of operation.

We recommend that you forward copies
of your oscilloscope current and voltage wave-
forms for analysis of your non-sinusoidal appli-
cations.

CAPACITOR OPENS & INTERMITTENTS
AFTER ENVIRONMENTAL TESTING
OR LONG TERM STORAGE

CRC is frequently requested to replace “Brand
X" metallized capacitors (which may have cost
50% less) that fail after being qualified for the
application and after passing initial breadboard
and preproduction test.

Unfortunately many specifications and
programs do not take the effects of tempera-
ture cycling into consideration. Capacitor ter-
mination may withstand DC burn-in, DC life
and even AC life.

~ Dimensional changes between plastic and
metal materials as a result of temperature cy-
cling may result in microscopic ruptures of ter-
mination joints, possible electrode oxidation
and generally unstable termination series re-
sistance. This is the reason we recommend
100% temperature cycling or thermal aging
followed by the screening as described above.
Component Research Company patented stress-
free termination designs and precise quality
control eliminates the above problems.
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What are the limiting factors restricting the use of
metallized polycarbonate capacitors for AC applications?

A properly manufactured and screened capacitor
can_handle considerable RMS and peak currents from
—55°C to +125°C without significant heat rise. The
dissipation factor of capacitors to be used in AC appli-
cations must be uniformly low to limit watt loss.

We recommend a maximum dissipation factor of
0.15% at 1KHz as the acceptance test limit. All capaci-
tors should be subjected to temperature cycling prior
to final measurement of DF to insure that they remain
less than 0.15%. This test eliminates failures which
may occur after storage at extreme temperatures.

CRC specifications contain the maximum RMS
current and voltage ratings for sinusoidal conditions,
continuous duty cycle, at 400Hz and 40KHz. For con-
ditions other than shown, send a sketch of the current
and voltage waveforms Under worst case and normal
operating conditions to our sales office. Include all other
information necessary for quotation purposes.

Is polycarbonate better than other dielectrics for AC
applications?

If size, weight, cost, or operating temperatures
were not important considerations, then other dielectric
style capacitors would be superior to polycarbonate.

As an example, CRC can supply polystyrene, teflon,
or polypropylene AC capacitors with approximately ten
times lower loss than the series 12 polycarbonate
capacitors.

Polysulfone is slightly better than polycarbonate for
AC applications below 100° C, and can be used above
125°C (the limit for polycarbonate), to 150°C with
proper voltage derating.

CRC considers mylar and paper dielectric styles
too lossy for AC applications and therefore does not
recommend this type for such requirements. Additional
information on AC capamtors appears on other pages
of this catalog.

‘

What type of screening test will assure that the poly-
carbonate capacitors are reliable for AC applications?

Once it has been determined that your application
requirements can be met by CRC standard poly-
carbonate series 12 capacitors, the screening test used
by CRC and incorporated into MIL-C-83421/1 will be
sufhuent to provide the quality assurance needed.

As an example, 100% of the capacitors are tem-
perature cycled then subjected to a square wave volt-
age at 100Hz at 300% of rated DC voltage for peak to
peak amplitude.

During this test the capacitors must handle ap-
proximately 35 microsecond wide current pulses for
one minute at a rate of 200 per second.

A routine examination of the current and voltage
waveforms during square wave hipot of 10 uF, 50VDC
type CRH capacitors, shows that with 150 volts peak to
peak voltage at 100Hz applied, the peak current is
85 amps. This is equivalent to operatlon with a half
sine wave peak current pulse of 8.5 amps/uF at a
200 PPS rate. SEE WAVEFORMS AT RIGHT.

Following the square wave voltage stress test the
¢I:apaC|tors must meet 0.15% max. dissipation factor

imits.

AC RATED CAPACITORS
RELIABILITY QUESTIONS & ANSWERS

RELIABILITY

ESTABLISHED

CAPACITORS

) Life testing of CRC metallized polycarbonate capac-
itors at 400 Hz and 4000 Hz is performed continuously
as retention of qualification to MIL-C-83421/1.

Why are CRC low dissipation factor polycarbonate
capacitors replacing commonly manufactured capacitors
in AC applications?

There is a risk that the dissipation factor of such
capacitors will increase with use and result in hot spots
at the terminations. Field failures of such capacitors
have been reported where the capacitors have exploded
and caused fire damage.

It may be possible to use ordinary higher DF capac-
itors without noticeable problems at 400Hz, provided
that RMS voltage is sufficiently low such that the RMS
current is limited. Heat sinking will also help prevent
excess heat rise due to poor quality terminations.

Interestingly enough CRC polycarbonate capaci-

‘tors have a lower dissipation factor at temperatures

from 75°C to 125°C than at 25°C which lowers their
effective heat rise at higher temperatures. Where the cur-
rent source is limited, higher DF capacitors may not heat
sufficiently to short, but may gradually suffer from in-
creasing DF to the point where they are effectively open.

What is the maximum current that can be applied to
MIL-C-83421/1 capacitors?

The 40 KHz current and voltage ratings listed in

. Table 1 of the Mil-Spec and CRC's specifications shown in

this catalog, are based upon continuous operation under
sinusoidal conditions. In order to eliminate failures it

" is essential that any use under conditions exceeding

these limits be discussed further with our applications
engineers. Under certain conditions, the capacitors can
be used at higher frequencies and in square wave filter-
ing applications. For good reliability it is best to study
these special applications on an individual basis. CRC
plans to provide data tables showing allowable working
conditions during higher frequency sinusoidal, pulsed,
and non-sinusoidal conditions.

TYPICAL VOLTAGE AND PEAK CURRENT WAVEFORMS SHOWN FOR A12B106,
10 uF, 50 V, METALLIZED POLYCARBONATE CAPACITOR DURING THE ONE
MINUTE AC SQUARE WAVE SCREENING AT 100 Hz.

______ N ﬁ
150 VOLTS
PEAK TO
PEAK
i Y —
85 AMPS
PEAK CURRENT
o r "
« 40 y SECONDS
TYPICAL PULSE
WIDTH
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VOLTAGE TEMPERATURE SCANNING
FOR CAPACITOR FAULTS

ESTABLISHED
RELIABILITY
CAPACITORS

SCREENING FOR HIGH IMPEDANCE FAULTS

All types of capacitors whether metallized or foil, single
or dual dielectric construction, can behave intermit-
tently when operated under certain combined conditions
of temperature, and high impedance or low power.

As a result of testing thousands of capacitors using
computer scanning techniques and analysis of discrep-
ant parts, the following has been concluded:

1) Low resistance faults such as clearings are not
visible in CRC capacitors when they are operated
under specified conditions. The CRC method of
inspection, processing, and grading all film used
in a capacitor prior to winding, assures that low
resistance faults will not occur. A low resistance
fault can arbitrarily be called a conductive path of
less than 10,000 ohms.

The resistance levels for faulty metallized poly-
carbonate capacitors at 125°C may vary from
10,000 megohms to as low as 1 megohm for capa-
citors 1 uF and less.

High resistance faults of this type are not readily
detectable with conventional equipment and will
not usually affect performance of most circuits
particularly if kept in operation below 100°C.

&

4) Non-hermetically sealed capacitors or hermeti-
cally sealed types with fine or gross leak condi-
tions which have ingested water or other contam-
inates tend to develop electro-chemical activity
within the capacitor enclosure. This type of fault
may be accelerated by condensation or pressure
changes when the equipment sees temperature
differences such as in aircraft or varying humidity

2) Electro-chemical effects of contamination within conditions.
the capacitor enclosure can cause spurious, ran- L L .
dom conduction when the capacitor is operated at 5) CRC eliminates contamination from its product
elevated temperature in current limited applica- before sealing and can screen for low or high re-
tions such as in the feedback loop of an opera- sistance faults under worst case operating con-
tional amplifier. Under some conditions the effect ditions.
is polar resulting in low leakage current with volt- Contact CRC for special fault screening if your require-
age applied in one direction and increased leak- ment must have freedom from clearings, intermittent
age current in the other direction. conduction at high temperature and if it must in every
way be noise-free electrically.
TYPICAL VOLTAGE/ TEMPERATURE RAMP
SCREENING CYCLE
30VvDC
0]
+125°C
-+ 25°C
-65°C
0 | 2 3 49
HOURS
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THERMAL SHOCK TEST
500 CYCLES

ESTABLISHED
RELIABILITY
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DATA COVERS Al12A 30VDC METALLIZED POLYCARBONATE CAPACITORS

Applications such as the space shuttle require ca-
pacitors which can withstand many thermal shock
cycles without deterioration of terminations.

In 1976 George C. Marshall Space Flight Center con-
tracted Component Research to manufacture and test
MIL-C-83421/1 style parts to withstand 500 thermal
shock cycles, while maintaining electrical integrity with-
out becoming intermittent. B

One hundred and fifty capacitors incorporating de-
sign improvements (which have been implemented in

all standard parts since completion of the test) were
manufactured and subsequently underwent 500 thermal
shock cycles.

One hundred and forty nine (149) capacitors sur-
vived the tests. Failure analysis of the failed part was
due to a poor solder joint, initially detected during
acceptance tests as having poor dissipation factor and
equivalent series resistance measurements. Operator
error precluded the capacitor being eliminated from the
test program.

HIGHLIGHTS OF 500 THERMAL SHOCK CYCLE TEST

W 60 capacitors were subjected to 500 thermal shock
cycles for accelerated test in liquid to liquid, at the rate
of fifty (50) cycles per day. The capacitors were immersed
into each liquid for sixty'(60) seconds and transferred
from one bath to another within fifteen (15) seconds.
The temperature extremes were —55°C and 125°C.

m 90 capacitors were subjected to 500 thermal shock
cycles in air to air, at the rate of one (1) cycle per hour.
The dwell time at each temperature extreme was a
minimum of thirty (30) minutes. The maximum transfer
time from one chamber to another was sixty (60) seconds.
The temperature extremes were —55°C to +125°C,

1500

D, IST
%CAPACITANCE DRIFT WITH THERMAL SHOCK THERMAL SHOCK | THERMAL SHOCK _ MEGOHMS —UF

|

NUMBER OF

CYCLES 2 -5 -1 -05 0o 405 4+ +15 +2] aos q os q2] 103

500
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LIFE TEST - 40,000 HOURS
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RELIABILITY
CAPACITORS

PURPOSE OF 40,000 HOUR LIFE TEST

In 1972 CRC decided to conduct long term life
tests on 50VDC metallized polycarbonate capa-

- ‘citors to study the effects of operation at 100°C
and rated voltage on capacitance drift, insula-
tion resistance, and dissipation factor.

After five years of test (including approximately
10 months of overstress at 125°C and 280% of
rated DC), CRC is pleased to report that our

capacitors are highly recommended for long
life requirements,

In 1970 thousands of CRC metallized polycar-
bonate capacitors were used in an underwater
cable application requiring a minimum of 20
years operation without failure. There have been
no reported failures to date in this critical ap-
plication or in others, such as long term space
probes.

HIGHLIGHTS OF 40,000 HOUR LIFE TESTING

Test conditions were 50VDC at 100°C for 12,000 hours
for 45 capacitors resulting in 0.27% max. capacitance
drift, 0.17% max. dissipation factor, and 750,000 megs-
uF minimum insulation resistance.

5000 additional hours (in error) were at 125°C and
70VDC which is actually at 280% of rated voltage con-
sidering that 50% derating is required from 100°C to
125°C.

As a result one capacitor shorted, capacitance drift
was —1.5% worst case. Dissipation factor remained

0.17% max. and insulation resistance was 1,000,000
Megs-uF minimum.

Life testing was continued from 17,000 to 40,000 hours
at 50VDC and 100°C with 1.25% max. capacitance drift,
0.19% max. dissipation factor, and 35,000 megs-uF
minimum insulation resistance at end of test.

It is obvious that considerably reduced drift and para-

metric change would have resulted if the 5000 hr.
overstress period had not occurred.

 LONG TERM DC LIFE TEST DATA AT 100°C AT 140%OF RATED VOLTAGE

INSULATION RESISTANCE WITH
DATE HOURS % CAPACITANCE DRIFT WITH LIFE %DF. WITH LIFE LIFE MEGORIMS —UF
-2 -15 -l -05 o) +05 +l +5 +2 | 005 q o5 02| 103 0% 105 108 107

6-11-72 0
8-11-72 1000] |
9-28-72 2000
12-28-72 4000
3-23-73 6000
7-3-73 8000
10-6-73 10,000
1-9-74 12,000

AT 280 %
1-4-74 17,000
12-13-74 20,000

AT 100°C

AT 140%

RATED VOLTAG
3-19-76 30,000
5-6-77 40,000 .
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RELIABILITY
COMPONENT RESEARCH CO. A‘ 2 & K‘ 2 ‘ CAPACITORS

QUALIFIED TO MIL-C-83421/01 FAILURE RATE S,
HERMETICALLY SEALED, HIGH RELIABILITY SCREENED FOR CRITICAL AEROSPACE APPLICATIONS.
AC RATED FROM 22VRMS TO 240VRMS AT FREQUENCIES FROM 0 TO 400Hz. RATINGS TO 40KHz AT

_ll._8V\‘ll%%VVD%LTAGE RATINGS, —65°C TO +100°C WITH DERATED OPERATION AT 125°C, DC RATED 30VDC

100% RELIABILITY SCREENING, INCLUDES BURN-IN, TEMPERATURE CYCLING, FINE LEAK TESTS, AND AC
SQUARE WAVE TESTS.

LOW LOSS, RUGGED INTERNAL TERMINATIONS QUALIFIED FOR ALL HI-REL PROGRAMS (CRC PATENTED
CONSTRUCTION).

CAPACITORS HAVE BEEN THERMAL SHOCK TESTED FOR 1000 CYCLES FROM —65°C to +125°C, AIR TO
AIR AND LIQUID TO LIQUID, SEE'THERMAL SHOCK TEST PAGE.

CAPACITORS OF SAME DESIGN AND CONSTRUCTION HAVE BEEN LIFE TESTED TO 40,000 HOURS, SEE
40,000 HOUR LIFE TEST DATA PAGE.

S‘IGA:?LI?QBJJ-ES"IN STANDARD TOLERANCES: 0.25%, 0.5%, 1%, 2%, 5%, 10%. OTHER TOLERANCES AVAILABLE

SEE SPECIFICATIONS FOR
ACTUAL _ LIMITS ]
|

% CAPACITANCE
CHANGE
WITH

TEMPERATURE

10

INSULATION
RESISTANCE
108 WITH
TEMPERATURE
IN MEGOHMS

N
~N 104 | (014F OR LESS)

% DISSIPATION
~ .

NG 02 FACTOR
N WITH
TEMPERATURE

|
|
|

% VOLTAGE

50 RATING
WITH

TEMPERATURE

103

TEMPERATURE COMPENSATION
. COUPLING AND DECOUPLING

PULSE FORMING NETWORKS
INTEGRATING CIRCUITS

u CRITICAL TIMING CIRCUITS m FEEDBACK CIRCUITS
® FIXED TUNING CIRCUITS m POWER SUPPLY FILTERING
TYPICAL
H FILTERING m GYRO CIRCUITS
APPLICATIONS - a
u ]

TES
TEST RESULTS FOR st UimiTs | TES
SERIES Al2 CAPACI- S TYPE |\ . g HIGH | (MAX. AC)| LO HIGH J(MAX. | HIGH
TORS LIFE TESTED Al2A | .1 20 1x10¢ | 3x10¢| 4ax10¢] =20 | 0.00 | +.40 25 07 | .08
FOR 2000 HOURS AT Al12A | 001 20 1x10¢ | 1x107| 30x10¢] =20 |—.38 | +.06 25 05 | .05
100°C AT 140% OF
RATED DC VOLTAGE. Al12B 1.0 20 1x105 8x105( 1x10¢ +2.0 -.03 +.18 .25 .04 .05
THERE WERE NO Al2B | .018 20 1x10¢ |1.2x107|2.5x107| *20 |-.33 | -.16 25 07 | .08
FAILURES FOR THIS Al2C | 47 20 2x10¢ |1.1x108| 5x105) =+20 |-.13 | -.06 25 04 | .05
TEST. A12c | .39 | 20 1x10¢ | 1.4x107| 2x10] =20 |-.07 | +.05 25 08 | .08
Al2D | 56 30 | 1.8x105 |1.6x10¢[1.8x10f =20 [-.03"] +.05 25 05 | .06
Al2E | .01 30 x10¢ | ax107|eex10] =20 |[+.02 | -.16 25 07 | .07
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1500

CAPACITORS

1500

COMPONENT RESEARCH CO.

METALLIZED
Al12

POLYCARBONATE
& K12

ESTABLISHED
RELIABILITY
CAPACITORS

Al2 AND K12 SPECIFICATIONS

CONSTRUCTION

Metallized polycarbonate dielectric, hermetically sealed, extended metal film electrodes,

axial leads isolated from case.

ENVIRONMENTAL

Capacitors meet all environmental requirements and are qualified to MIL-C-83421/1.

OPERATING TEMPERATURE

—65°C to +100°C

At full rated voltage, derate linearly to 50% of rated
voltage at 125°C.

DIELECTRIC ABSORPTION

0.1% maximum

At 25°C when measured per MIL-C-83421.

DISSIPATION FACTOR

0.15% maximum

At 25°C when measured per MIL-C-83421.

AC SQUARE WAVE

100Hz, 60 seconds minimum

At 25°C at a peak to peak voltage of 3 times rated DC
voltage, terminal to terminal per MIL-C-83421.

~ DIELECTRIC STRENGTH

200% rated DC voltage

At 25°C from terminal to terminal and terminal to case

for 60 seconds minimum.

TEMPERATURE Al2 | —05%to+08% From +25°C to #+125°C
COEFFICIENT . K12 :2%° _ )
(IN % CAPACITANCE) ﬁig —8-2 ; :g —;-g ; From —55°C to 25°C
—Vu. (<] — & (]
o d at any two corresponding temperature
CAPACITANCE STABILITY Al2 +02% Wc:}ﬁ?sTael?:# ';?1 five successive temperature cycles from
(IN % CAPACITANCE) K12 | +0.25% P85°C to +125°C., i !

HERMETIC SEAL Maximum leak rate.

Measured from terminal to terminal at rated DC voltage
and 5 minutes charge time. Values greater . than 1uF,
allow an additional minute/uF charge time.

1 X 10-tatm/cm?/sec.

See Insulation Resistance
Table

INSULATION RESISTANCE

— 5
RANGE |sTvie| 250 5500 85°C 100°C 125°C
MINIMUM INSUL
ATION hiketerh ) ; ) e
A12 }3,000,000 2,000,000 1,000,000 300,000 20,000
RESngéN\?E AT RATED 001 TO Megohms Megohms Megohms Megohms Megohms
OLTAGE 0.1uF K12 |1,000,000 |500,000 100,000 50,000 10,000
FOR VALUES OVER 0.1uF DIVIDE LIMIT SHOWN Megohms _|Megohms JMegohms | Megohms cgohms
BY uF TO OBTAIN MINIMUM LR. Al12 300,000 200,000 100,000 30,000 2,000
EXAMPLE: A 0.5uF, SERIES Al12 CAPACITOR AT ?ﬁEﬁTER Megohms-uF | Megohms-uF | Megohms-uF | Megohms-uF | Megohms-uF
O - —_
25°C IS 300,000 + 0.5 = 600,000 MEGOHMS. 0.1uF K12 [100,000 50,000 10,000 5,000 1,000
Megohms-uF | Megohms-uF | Megohms-uF | Megohms-uF | Megohms-uF
_ m
A12 AND K12 QUAL ] Y CON FORMANCE INSPECTION :
] TESTMETH. ' QUALITY LEVEL
. TEST GONDITIONS . "MIL-C-83421 TEST LIMI‘I’ A12 K12
48 hrs. minimum at 125°C, 4.7.2 No physical damage 100% Not
1 BURN-IN at 140% rat'ed DC voltage ° Test | Req'd
10 cycles minimum from —65°C to 4.7.3 No physical damage 100% 100%
2 THERMAL AGING +125°C (5 cycles min. for K12) Test | Test
Helium bomb 45 PSI| for 1 hr. 4.7.5 1x10-¢atm/cm3/sec. 100% 100%
3 SEAL TEST (FINE LEAK) minimum, check for helium leak max. Test | Test
4.7.5 No continuous 100% 100%
4 SEAL TEST (GROSS LEAK) Per MIL-C-83421 bubble stream Test | Test
AC SQUARE WAVE Apply 100Hz at a peak to peak 4.7.6 No shorts 100% | 100%
5 (TERMINAL TO TERMINAL) voltage of 3 times DC rated voltage Test Test
for 60 seconds minimum
DC HI-POT Apply 200% of rated DC voltage 4.7.6 No shorts 100% | 100%
6 (TERMINAL TO TERMINAL for 60 seconds minimum. Do not Test Test
AND TERMINALS TO CASE) exceed 800 volts peak to peak.
7 INSULATION RESISTANCE At 25°C at rated DC voltage 4.7.7 Per I.R. Table 100% 100%
(TERMINAL TO TERMINAL) Test Test
8 % CAPACITANCE At 25°C at 1KHz 4.7.8. Per part number 100% 100%
TOLERANCE Test Test
At 25°C at 1KHz, values above 4.7.9 0.15% max. 100% 100%
9 % DISSIPATION FACTOR 1uF measure at 0.1KHz i Test | Test
10 VISUAL AND MECHANICAL For marking, dimensions, and 4.7.1 Per specification 1.0% 1.0%
INSPECTION workmanship AQL AQL

Capacitors are packaged and shipped witih Certifica-
tlon of Conformance. 2. Traceability to production and
test records by permanent marking of parts with date

code lot. 3. Process and inspection data is maintained
on file per NHB 5300.4 (1C), MIL-Q-9858 and MIL-STD-790.
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1500 CAPACITORS

1500

ESTABLISHED
CRC - METALLIZED POLYCARBONATE RELIABILITY

COMPONENT RESEARCH CO. A12 & K12 CASE DIMENSIONS CAPACITORS

io ;
1.2 312 813 913 400 | 1.063 | 1.163 562 | 1.125 | 1.225 562 | 1.875° | 1.975 | 1.000 | 1.875 | 1.975
15 400 813 913 400 | 1.063 | 1.163 562 | 1.375 | 1.475 670 | 1.875 | 1.975 | 1.000 | 2.375 | 2.475
1.8 400 813 913 400 | 1.063 | 1.163 670 | 1.375 | 1.475 750 | 1.875 | 1.975 | 1.000 | 2.375 | 2.475
2.0 400 813 913 500 | 1.125 | 1.225 670 | 1.375 | 1.475 750 | 1.875 | 1.975 | 1.000 | 2.375 | 2.475
| 22 400 813 913 500 | 1.125 | 1.225 670 | 1.375 | 1.475
25 400 | 1.063 | 1.163 500 | 1.375 | 1.475 670 | 1.875 | 1.975
2.7 400 | 1.063 | 1.163 500 | 1.375 | 1.475 670 | 1.875 | 1.975
3.0 400 | 1.063 | 1.163 500 | 1.375 | 1475 670 | 1.875 | 1.975
3.3 400 | 1.063 | 1.163 500 | 1.375 | 1.475 670 | 1.875 | 1.975
3.9 400 | 1.375 | 1475 562 | 1.375 | 1475 750 | 1.875 | 1.975
4.7 500 | 1.375 1.475 670 | 1.375 | 1.475 750 | 1.875 | 1.975
5.0 500 | 1.375 | 1.475 670 | 1.375 | 1.475 § .750 | 1.875 | 1.975
5.6 500 | 1.375 | 1.475 670 | 1.375 | 1.475 750 | 1.875 | 1.975
6.8 562 | 1375 | 1475 670 | 1.875 | 1.975 | 1.000 | 2.375 | 2.475
7.5 562 | 1.375 | 1.475 670 | 1.875 | 1.975 § 1.000 | 2.375 | 2.475
8.2 562 | 1375 | 1.475 670 | 1.875 | 1.975 | 1.000 | 2375 | 2475 | IMEI h
10.0 562 | 1.375 | 1475 670 | 1.875 | 1.975 | 1.000 | 2.375 | 2.475 - - -
12.0 562 1.875 1.975 .750 1.875 1.975 | 1.000 | 2.375 | 2.475 | "A” Diameter =.010 Without Sleeving
15.0 562 | 1.875 | 1975 750 | 1.875 | 1.975
18.0 670 | 1.875 | 1.975 } 1.000 | 1.875 | 1.975 +0.02
20.0 670 | 1.875 | 1.975 § 1.000 | 1.875 | 1.975 —0.00 With Mylar Sleeving
22.0 670 | 1.875 | 1975 § 1.000 | 1.875 | 1.975
25.0 750 | 1.875 | 1.975 | 1.000 | 2.375 | 2.475 “B" Case Length |, =0.03 With or Without Sleeving

«“g" Bead to Bead The lengths shown in table are

LEAD CODE

SLEEVING CODE
S=Mylar sleeve
X=No sleeve

C =Tinned oxygen-free
copper: #18 (.040") for

K=10% F=1% B=11%

Last digit represents number of zeros to follow. Example: 104 =

E=400VDC 100,000 picofarads.

W=Tinned copper clad steel: K12 canacitors 15 0.1
7 7 pacitors is 0.1” less than
giza?éics’%sal)l;?;r #?éﬁa(.o%azs"e) MIL-C-83421/1 requires.

for .400” & .500” case dia.

.562" case dia. & larger.

VOLTAGE CAPACITANCE _ - -
A=30VDC TOLERANCE é :23’ D=12% A=.1%
g;;gg\\cgg PICOFARAD CODE: First two digits represent significant figures.

Max. Length maximum and include solder beads.
CRC “C” dimensions for A12 and

'

1625 MINIMUM TYP

re——C
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1500

CAPACITORS

1500

COMPONENT RESEARCH CO.

METALLIZED POLYCARBONATE
A12 & K12 AC RATINGS

ESTABLISHED
RELIABILITY
CAPACITORS

TYPE 12A TYPE 12B TYPE 12C TYPE 12D TYPE 12E
30vDC 50vDC io00vDC 200vDC 400VDC
AC RATINGS AC RATINGS * AC RATINGS AC RATINGS AC RATINGS
RMS RMS Max. RMS RMS Max. RMS RMS Max. RMS RMS Max. RMS RMS Max.
F Volts | Vaolts RMS Valts - | Volts RMS Volts |- Volts RMS Volts | Volts RMS Volits .| Volts RMS
u 400Hz | 40KHz | Amps § 400Hz [40KHz | Amps § 400Hz | 40KHz | Amps J400Hz [40KHz |Amps § 400Hz [40KHz | Amps
.001 22.0 22.0 .0055 36.0 36.0 .0090 60.0 60.0 .015 120.0 120.0 .030 240.0 240.0 .060
.0012 22,0 22.0 .0066 36.0 36.0 .0108 60.0 60.0 018 120.0 120.0 .036 240.0 240.0 .072
.0015 22.0 22.0 .0083 § 36.0 36.0 0135 § 60.0 60.0 0225 § 1200 | 1200 .045 | 240.0 | 240.0 .090
.0018 22, 0 22.0 0099 § 36.0 36.0 0162 § 60.0 60.0 .027 120.0 | 120.0 054 | 240.0 | 240.0 .108
.002 22.0 22.0 .0110 | 36.0 36.0 .0180 | 60.0 60.0 .030 120.0 | 120.0 .060 | 240.0 | 240.0 .120
.0022 22.0 22.0 .0121 | 36.0 36.0 .0198 | 60.0 60.0 .033 120.0 | 120.0 .066 § 240.0 | 240.0 132
0027 22.0 22.0 0149 | 36.0 36.0 .0243 § 60.0 60.0 0405 | 120.0 | 120.0 .081 [ 240.0 | 240.0 .162
.0033 22.0 22.0 .0182 36.0 36.0 .0297 60.0 60.0 .0495 120.0 120.0 .099 240.0 240.0 .198
.0039 22.0 22.0 .0215 36.0 36.0 .0351 60.0 60.0 .0585 120.0 120.0 117 240.0 240.0 234
.0047 22.0 22.0 .0259 36.0 36.0 .0423 60.0 60.0 .0705 120.0 120.0 141 240.0 240.0 282
.005 22.0 22.0 .0275 360 36.0 .0450 60.0 60.0 .075 120.0 120.0 .150 240.0 240.0 .300
.0056 22.0 22.0 .0308 | 36.0 36.0 .0504 § 60.0 60.0 .084 120.0 | 120.0 .168 | 240.0 | 240.0 .336
.0068 22.0 22,0 0374 36.0 36.0 .0612 60.0 60.0 .102 120.0 120.0 .204 240.0 240.0 .408
.0075 22.0 22.0 .0413 36.0 36.0 .0675 60.0 . 1125 120.0 120.0 225 240.0 240.0 450
0082 220 22.0 .0451 36.0 36.0 .0738 60.0 123 120.0 120.0 .246 § 240.0 240.0 492
.01 22.0 22.0 .0550 36.0 36.0 .090 60.0 60.0 .150 120.0 120.0 .30 240.0 240.0 .60
.012 22.0 22.0 .0660 36.0 36.0 .108 60.0 60.0 .180 120.0 120.0 .36 240.0 240.0 72
.015 22.0 22.0 0825 § 36.0 36.0 135 60.0 60.0 1225 120.0 | 120.0 .45 240.0 | 240.0 .90
.018 22.0 22.0 .0990 36.0 36.0 .162 60.0 60.0 270 120.0 120.0 .54 240.0 240.0 1.08
.02 22.0 22.0 .1100 | 36.0 36.0 .180 60.0 60.0 .300 120.0 | 120.0 .60 240.0 | 240.0 1.20
.022 22.0 22.0 1210 § 36.0 36.0 .198 60.0 60.0 .330 120.0 | 120.0 .66 ) 240.0 | 2400 1.32
.027 22.0 22.0 1485 § 36.0 36.0 .243 60.0 60.0 .405 120.0 | 120.0 .81 240.0 | 240.0 1.62
.033 22.0 22.0 1815 | 36.0 36.0 297 60.0 60.0 .495 120.0 | 120.0 .99 240.0 | 240.0 1.98
.039 22.0 22.0 2145 | 36.0 36.0 .351 60.0 60.0 .585 120.0 | 120.0 1.17 240.0 | 220.51 | 2.15
.047 22.0 22.0 2585 I 36.0 36.0 423 60.0 60.0 .705 120.0 | 120.0 1.41 240.0 | 212.76 | 2.50
.05 22.0 22.0 2750 | 36.0 36.0 .450 60.0 60.0 .750 120.0 | 120.0 1.50 240.0 | 200.00 | 2.50
.056 22.0 22.0 .3080 § 36.0 36.0 .504 60.0 60.0 .840 120.0 | 120.0 1.68 240.0 | 178.57 | 2.50
.068 22.0 22.0 .3740 | 36.0 36.0 612 60.0 60.0 1.020 120.0 | 120.0 2.04 240.0 | 147.05 | 2.50
075 22.0 22.0 4125 | 36.0 36.0 .675 60.0 60.0 1.125 120.0 | 114.66 | 2.15 240.0 | 160.00 | 3.00
.082 22.0 21.95 .450 36.0 36.0 .738 60.0 60.0 1.23 120.0 104.87 2.15 240.0 146.34 3.00
1 22.0 22.0 .550 36.0 36.0 .85 60.0 60.0 1.50 120.0 86.00 | 2.15 240.0 | 120.0c | 3.00
12 22.0 22.0 .660 36.0 36.0 1.08 60.0 60.0 1.80 120.0 71.66 | 2.15 240.0 99.9 3.00
.15 22.0 22.0 .825 36.0 36.0 1.35 60.0 57.33 2,15 120.0 80.00 3.00 240.0 88.00 3.30
.18 22.0 22.0 990 36.0 36.0 1.62 60.0 47.77 2.15 120.0 73.33 3.30 240.0 77.77 3.50
2 22.0 22.0 1.100 36.0 34.4 1.72 60.0 43.00 | 2.15 120.0 66.00 | 3.30 240.0 70.00 | 3.50
22  § 220 22.0 1.210 36.0 31.27 1.72 60.0 39.09 | 2.15 120.0 60.00 3.30 240.0 63.63 3.50
.27 1 220 22.0 1.485 36.0 30.37 | 2.05 60.0 33.33 | 2.25 120.0 51.85 | 3.50 240.0 63.70 | 4.30
.33 22.0 18.18 | 1.50 36.0 24.84 | 2.05 60.0 27.27 | 2.25 120.0 4242 | 3.50 240.0 52.12 | 4.30
.39 22.0 15.38 1.50 36.0 22.05 2.15 60.0 30.76 3.00 120.0 35.89 2.50 240.0 46.15 4.50
47 220 17.44 2.05 36.0 18.29 2.15 60.0 25.53 3.00 120.0 29.78 3.50 240.0 38.29 4.50
5 22.0 16.4 2.05 36.0 17.20 2,15 60.0 24.00 3.00 120.0 28.00 3.50 240.0 36.00 4.50
.56 22.0 14.64 2.05 36.0 17.85 2.50 60.0 21.42 3.00 120.0 25.00 3.50 240.0 32.14 4.50
.68 22.0 12.05 | 2.05 36.0 14.70 | 2.50 60.0 19.41 | 3.30 120.0 2529 | 4.30 240.0 35.29 | 6.00
.75 22.0 11.46 2.15 36.0 16.00 3.00 60.0 17.60 3.30 120.0 24.00 4.50 240.0 32.00 6.00
| .82 22.0 10.48 | 2.15 36.0 14.63 | 3.00 60.0 16.09 | 3.30 120.0 21.95 | 4.50 240.0 29.26 | 6.00
1.0 22.0 8.6 2.15 36.0 12.00 3.00 60.0 16.00 4.00 120.0 18.00 4.50 240.0 24.00 6.00
1.2 22,0 7.16 | 2.15 36.0 9.99 | 3.00 60.0 13.33 | 4.00 120.0 15.00 | 4.50 240.0 21.33 | 6.40
15 22.0 6.66 2.50 36.0 8.00 3.00 60.0 11.46 4.30 120.0 14.13 5.30 240.0 18.66 7.00
1.8 22.0 5.55 2.50 36.0 6.66 3.00 60.0 11.11 5.00 120.0 13.33 6.00 240.0 15.55 7.00
2.0 22.0 5.0 2.50 36.0 6.60 | 3.30 60.0 10.00 | 5.00 120.0 12.00 | 6.00 240.0 14.00 | 7.00
2.2 22.0 4.54 | 2.50 36.0 6.00 | 3.30 60.0 9.09 | 5.00 120.0 10.09 | 6.00 240.0 12.72 | 7.00
2.5 22.0 4.8 3.00 36.0 5.60 3.50 60.0 8.48 5.30 120.0 9.60 6.00
2.7 22.0 4.44 3.00 36.0 5.18 3.50 60.0 7.85 5.30 120.0 8.88 6.00
3.0 220 3.99 | 3.00 36.0 4.66 | 3.50 60.0 7.06 | 5.30 120.0 8.53 | 6.40
3.3 22.0 3.63 3.00 36.0 4.24 3.50 60.0 6.42 5.30 120.0 7.75 6.40
3.9 22.0 3.38 3.30 36.0 4.41 4.30 60.0 6.15 6.00 120.0 7.17 7.00
4.7 22.0 2.97 3.50 36.0 4.25 5.00 60.0 5.10 6.00 120.0 5.95 7.00
5.0 22,0 2.8 3.50 36.0 4.00 5.00 60.0 4.80 6.00 120.0 5.60 7.00
5.6 22.0 2.5 3.50 36.0 3.57 5.00 60.0 4.28 6.00 120.0 5.00 7.00
6.8 220 2.52 4.30 36.0 3.11 5.30 60.0 4.11 7.00
75 22.0 2.29 4.30 36.0 2.82 5.30 60.0 3.73 7.00
8.2 22.0 2.09 4.30 36.0 2.58 5.30 60.0 3.41 7.00
10.0 22.0 1.72 4.30 36.0 2.12 5.30 60.0 2.80 7.00
12.0 22.0 1.50 | 4.50 36.0 2.00 | 6.00 60.0 2.33 | 7.00
15.0 22.0 1.2 4.50 36.0 1.60 6.0
18.0 22.0 1.17 5.30 36.0 1.42 6.40
20.0 22.0 1.06 5.30 36.0 1.28 6.40
22.0 22.0 0.96 5.30 36.0 1.16 6.40
25.0 22.0 0.96 6.00 36.0 1.12 7.00
27.0 22.0 0.88 6.00 36.0 1.03 7.00
\ /\ UPPER PEAK
1. THE COMBINED DC AND AC VOLTAGES SHOULD NOT EXCEED - — R
THE DC RATINGS, SEE FIGURE DC RATING T UV U T
2. CAPACITORS MAY BE OPERATED AT HIGHER FREQUENCIES, CAPACITOR CIRCUIT PEAK TO PEAK
AT_REDUCED RMS VOLTAGE SUCH THAT MAX. AC CURRENT DC WORKING RIPPLE VOLTAGE
RATINGS ARE NOT EXCEEDED. VOLTAGE
3. CAPACITORS CAN HANDLE PULSE CURRENTS UP TO 100
TIMES GREATER THAN THE PEAK CURRENTS CALCULATED
FROM THE RATED RMS RATING (PROVIDED SLOW REPETITION DERATE ABOVE 100°C
RATES ARE USED). IF THERE IS ANY DOUBT, A SKETCH OF o e
THE VOLTAGE AND CURRENT WAVE FORMS WITH TIME BASE o
SHOULD BE SENT TO CRC FOR ANALYSIS.
Ues 100 125°C
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1500 CAPACITORS 1500

CRC —== METALLIZED POLYCARBONATE ESTABLISHED
RELIABILITY
COMPONENT RESEARCH CO. GI 2 CAPACITORS

‘MINIATURE SIZE TO REPLACE NON-HERMETIC WRAP AND FILL, AND MOLDED CAPACITORS.

HERMETICALLY SEALED, HIGH RELIABILITY SCREENED FOR CRITICAL AEROSPACE APPLICATIONS.

AG RATED FROM 22VRMS TO 120VRMS AT FREQUENCIES UP TO 20KHz, —65°C to 100°C, WITH DERATED
OPERATION AT 125°C. DC RATED 30VDC TO 200VDC.

100% RELIABILITY SCREENING, INCLUDES BURN-IN, TEMPERATURE CYCLING, FINE LEAK TESTS, AC
SQUARE WAVE TESTS.

G12 CAPACITORS ARE PRESENTLY DESIGNED INTO MANY NAVY AND AIRFORCE PROGRAMS.

LOW LOSS, RUGGED INTERNAL TERMINATIONS QUALIFIED FOR ALL HI-REL PROGRAMS (CRC PATENTED
CONSTRUCTION).

LOWEST PRICED, HIGH RELIABILITY, METALLIZED FILM CAPACITORS FOR HIGH VOLUME PROGRAM USE.

AVAILABLE IN STANDARD CAPACITANCE TOLERANCES, *1%, 2%, +5%, =10%. OTHER TOLERANCES
AVAILABLE ON REQUEST.

% CAPACITANCE
CHANGE
6 WITH
— 10 TEMPERATURE
——— INSULATION
I RESISTANCE ] | % DISSIPATION
10’ WITH NG 2: FACTOR
— - TEMPERATURE N i N WITH
IN MEGOHMS 0" TEMPERATURE
Jo¢ | (014F OR LESS) ™
% VOLTAGE
50 RATING
WITH
25 55 85 ° 100 125°C - 108 TEMPERATURE

m CRITICAL TIMING CIRCUITS m FEEDBACK CIRCUITS
, B FIXED TUNING CIRCUITS H POWER SUPPLY FILTERING
TYPICAL '
APPLICATIONS m FILTERING ® GYRO CIRCUITS
® TEMPERATURE COMPENSATION B PULSE FORMING NETWORKS
m COUPLING AND DECOUPLING m INTEGRATING CIRCUITS

TEST RESULTS FOR 180 e
SERIES G12 CAPACI- —
TORS LIFE TESTED FOR G12A102| .001 20 3.3x105 [1.5x107 3x107] =2 0.000 | —.245 .25 .035 | .055
2000 HOURS AT 100°C G12A153| .015 20 3.3x105 |1.5x107| 3x107] =2 —.055 [ —.215 .25 .06 .08
AT 140% OF RATED DC G123102 5 7 7 -+
VOLTAGE. THERE WERE .001 20 3.3x10 2x107| 5x10 +2 +.005 | +.15 .25 045 | .055
NO FAILURES FOR THIS G12B684| .68 20 4.9x10¢ |1.9x106| 5x10¢] =2 —.035 | —.13 .25 045 | .055
TEST. Gi12c222| .0022| 20 3.3x105 5x107[ 1x108] =2 +.01 | —.225 .25 055 | .065
G12C305| 3.0 20 1.1x10¢ |2.7x105/8.3x105] =2 0.00 | +.07 .25 .04 045
G12D333| .033 20 3.3x10% 2x107|2.8x107] =2 —.005 | —.22 .25 .07 075
G12D564| .56 20 5.9x10¢ |1.7x106[3.4x108] =2 -.06 | —.15 .25 .045 | .055
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1-1034 For manufacturers’ sales offices refer to Manufacturers & Sales Offices Directory EEM 1983



1500 CAPACITORS » 1500

CRC — METALLIZED POLYCARBONATE E\ZZ/I\ABEIIIILSI":fD
COMPONENT RESEARCH CO. GI 2 CAPACITORS
G12 SPECIFICATIONS l
Metallized polycarbonate dielectric, hermetically sealed, extended metal film electrodes,
CONSTRUCTION axial leads isolated from case.
ENVIRONMENTAL Capacitors meet all environmental requirements of MIL-C-83421.
. _ At full rated voltage, derate linearly to 50% of rated
OPERATING TEMPERATURE 65°C to +100°C voltage at 125°C. °
DIELECTRIC ABSORPTION 0.1% maximum At 25°C when measured per MIL-C-83421.
DISSIPATION FACTOR 0.15% maximum At 25°C when measured per MIL-C-83421.
. At 25°C at a peak to peak voltage of 2 times rated DC
AC SQUARE WAVE 100Hz, 60 seconds minimum voltage, terminal to terminal per MIL-C-83421.
k At 25°C from terminal to terminal and terminal to case
DIELECTRIC STRENGTH 200% DC volts for 60 seconds minimum.
TEMPERATURE ' *2% From 25°C to +125°C.
COEFFICIENT 0% to —2% From 25°C to —55°C.
When measured at any two corresponding temperature
CAPACITANCE STABILITY +0.25% points taken in five successive temperature cycles from
) —65°C to +125°C.
HERMETIC SEAL 1 X 10-atm/cm?/sec. Maximum leak rate.
Measured from terminal to terminal at rated DC voltage
INSULATION RESISTANCE See I.R. Table and 5 minutes charge time. Values greater than 1uF,

allow an additional minute/uF charge time.

MINIMUM INSULATION RESISTANCE RANGE 25°C 85°C . 100°C 125°C
AT RATED DC VOLTAGE
| .001 TO 1,000,000 60,000 30,000 10,000
FOR VALUES OVER 0.1uF DIVIDE LIMIT SHOWN BY uF i 4 S
;8;2;’2;%8’“12'{“8%0‘0R %XfBMPLFFSFf °'13“‘;,'Egéﬂfw°s" 0.1uF Megohms Megohms Megohms Megohms
00,000 + 0.18 = 855,855 : SREATER | 100,000 6,000 3,000 1,000
0.1uF Megohms-uF Megohms-uF Megohms-uF Megohms-uF

G12 QUALITY CONFORMANCE INSPECTION

. : TEST METH, ; oo QUALITY
TEST TEST CONDITIONS MIL-C-83421 TEST LIMIT . LEVEL
1 BURN-IN 48 hrs. minimum at 125°C, 4.7.2 No physical damage 100%
at 140% rated DC voltage Test
2 THERMAL AGING 10 cycles minimum from —65°C to 4,7.3 No physical damage 100%
+125°C Test
Helium bomb 45 PSI for 1 hr. 4.7.5 1x10-¢atm/cm?3/sec, 100%
3 SEAL‘TEST (FINE LEAK) minimum, check for helium leak max. Test
- : \
4 SEAL TEST (GROSS LEAK) Per MIL-C-83421 47.5 No cantinuous 100%
AC SQUARE WAVE Apply 100Hz at a peak to peak 4.7.6 No shorts 100%
5 (TERMINAL TO TERMINAL) voltage of 2 times DC rated voltage Test
for 60 seconds minimum
DC HI-POT Apply 200% of rated DC voltage 4.7.6 No shorts 100%
6 (TERMINAL TO TERMINAL for 60 seconds minimum Test
AND TERMINALS TO CASE)
INSULATION RESISTANCE At 25°C at rated DC voltage 4.7.7 100,000 megohm-uF, 100%
7 (TERMINAL TO TERMINAL) need not exceed Test
1,000,000 megohms
% CAPACITANCE At 25°C at 1KHz 4.7.8 Per part number 100%
TOLERANCE Test
. At 25°C at 1KHz, values above 4.7.9 .159 X. 100%
% DISSIPATION FACTOR 1uF measure atzo.lKst abov 0-15% ma ) Test
10 VISUAL AND MECHANICAL For marking, dimensions, and 4.7.1 Per specification 1.0%
INSPECTION workmanship AQL
1. Capacitors are packaged and shipped with Certifica- code lot. 3. Process and inspection data is maintained
tion of Conformance. 2. Traceability to production and on file per NHB 5300.4 (1C), MIL-Q-9858 and MIL-STD-790.
test records by permanent marking of parts with date

COMPONENT RESEARCH CO.. INC. = 1655 26TH STREET = SANTA MONICA. CALIF. 90404 = (213) 829-3615, TWX: (310) 343-6864
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1500

CAPACITORS

1500

COMPONENT RESEARCH CO.

METALLIZED POLYCARBONATE
G12 CASE DIMENSIONS

ESTABLISHED
RELIABILITY
CAPACITORS

VOLTAGE
A=30VDC
B=50VDC
C=100vVDC
D=200VDC

SLEEVING CODE
S=Mylar sleeve
X=No sleeve

CAPACITANCE
TOLERANCE

LEAD CODE

W=Tinned copper clad steel:
#22 (.025") for .312" case
dia. & smaller; #20 (.032")
for .400” & .500" case dia.

F=1%
D=%2%

PICOFARAD COBDE: First two digits represent significant figures.
Last digit represents number of zeros to follow. Example: 104 =

100,000 picofarads.

G12A102 G12B102 | . G12C102 . G12D102
G12A122 G12B122 | . G12C122 . G12D122
G12A152 G12B152 | . G12C152 . G12D152
.0018 G12A182 | .170 .500 .600 | G12B182 | .170 500 .600 | G12C182 170 500 600 | G12D182 | .170 .500 .600
002 G12A202 | .170 .500 .600 | G12B202 | .170 500 .600 | G12C¢202 | .170 .500 600 | G12D202 | .170 .500 .600
.0022 G12A222 | .170 .500 .600 | G12B222 | .170 500 .600 | G12C222 | .170 500 600 | G12D222 | .170 .500 .600
0027 G12A272 | .170 .500 .600 | G12B272 | .170 .500 .600 | G12C272 | .170 500 600 | G12D272 | .170 .500 .600
.0033 G12A332 | .170 .500 .600 | G12B332 | .170 .500 .600 | G12C332 170 500 600 | G12D332 | .170 .500 .600
.0039 G12A392 | .170 .500 .600 | G12B392 | .170 .500 .600 | G12C392 170 500 600 | G12D392 | .170 .500 .600
.0047 G12A472 | .170 .500 .600 G12B472 | .170 500 .600 G12C¢472 | .170 500 600 G12D472 | .170 ~.500 .600
005 G12A502 | .170 .500 .600 | G12B502 | .170 .500 .600 | G12C502 | .170 500 600 | G12D502 | .170 | *.500 .600
__ 0056 G12A562 | .170 .500 .600 ) G12B562 | .170 .500 .600 | G12C562 | .170 500 600 ] G12D562 | .170 .500 .600
.0068 G12A682 [ .170 .500 .600 | G12B682 | .170 .500 .600 | G12C682 170 500 600 | G12D682 | .170 .500 .600
0075 © G12A752 | .170 .500 .600 ] G12B752 | .170 500 .600 | G12C752 170 .500 600 | G12D752 | .170 562 662
.0082 G12A822 | .170 .500 .600 | G12B822 | .170 .500 .600 | G12C822 170 500 600 | G12p822 | .170 562 662
01 G12A103 | .170 .500 .600 | G12B103 | .170 .500 .600 | G12C103 | .170 500 .600 | G12D103 | .170 .687 .787
012 G12A123 | .170 .500 .600 ] G12B123 | .170 .500 .600 | G12C123 170 500 .600 | G12D123 | .170 .687 .787
015 G12A153 | .170 .500 .600 § G12B153 | .170 .500 .600 | G12C153 | .170 .500 .600 J§ G12D153 | .170 .687 .787
018 G12A183 | .170 .500 .600 | G12B183 | .170 500 .600 | G12C183 | .170 562 662 | G12D18. .193 687 787
.02 G12A203 | .170 ".500 .600 J G12B203 | .170 500 .600 | G12€203 | .170 562 .662 | G12D20 .193 .687 .787
022 G12A223 | .170 .500 600 | G12B223 | .170 500 .600 | G12C¢223 | .170 562 .662 | G12D223 | .193 .687 .787
.027 G12A273 | .170 .500 .600 | G12B273 | .170 500 .600 | G12C273 | .170 562 .662 | G12Dp27 .193 .687 .787
.033 G12A333 | .170 .500 .600 | G12B333 | .170 500 .600 § G12C333 | .170 562 .662 | G12D333 | .193 .687 .787
.039 G12A393 | .170 .500 .600 | G12B393 | .170 500 .600 | G12C€393 | .170 562 .662 § G12D39. .235 .687 .787
.047 G12A473 [ .170 500 .600 [ G12B473 | .170 .500 .600 § G12C473 | .193 .562 662 | G12D473 | .235 .687 .787
.05 -} G12A503 | .170 500 .600 | G12B503 | .170 500 .600 | G12C€503 | .193 562 662 | G12D503 | .235 687 .787
.056 G12A563 | .170 .500 600 G12B563 | .170 500 .600 G12C563 193 .562 662 G12D563 | .235 .687 .787
..068 ‘G12A683 | .170 .500 .600 | G12B683 | .170 562 .662 | G12C683 | .235 562 662 G12D683 | .312 .687 .787
075 G12A753 | .170 500 .600 | G12B753 | .170 .562 .662 | G12C753 | .235 562 662 | G12D753 | .312 .687 .787
082 G12A823 | .170 .562 .662 | G12B823 | .170 .562 .662 | G12C823 | .235 562 662 | G12D823 | .312 .687 .787
.1 G12A104 | .170 .562 .662 | G12B104 | .193 562 .662 | G12C104 | .235 .687 .787 § G12D104 | .312 .687 .787
.12 G12A124 | .170 .562 .662 | G12B124 | .193 562 .662 | G12C124 | .235 .687 .787 | G12D124 | .312 687 .787
.15 G12A154 | .170 .562 662 | G12B154 | .193 562 .662 | G12C154 | .235 .687 .787 | G12D154 | .312 .813 913
.18 G12A184 | .193 .562 662 | G12B184 | .235 562 .662 | G12C184 | .235 .687 787 | G12D184 | .312 .813 913
2 G12A204 | .193 .562 .662 | G12B204 | .235 562 .662 | G12C204 | .235 .687 787 | G12D204 | .312 .813 913
22 G12A224 | .193 .562 662 | G12B224 | .235 562 .662 G12C224 235 .687 787 G12D224 | .312 .813 913
.27 G12A274 | 235 562 .662 | G12B274 | .235 687 .787 1 G12C274 | .312 .687 .787 | G12D274 | .312 | 1.063 | 1.163
.33 G12A334 | .235 .562 .662 | G12B334 | .235 .687 .787 | G12C334 | .312 .813 913 | G12D334 | .312 | 1.063 | 1.163
.39 G12A394 | .235 .687 .787 | G12B394 | .235 .687 .787 ] G12C394 | .312 .813 913 | G12D394 | .400 |1.063 | 1.163
47 G12A474 | .235 .687 .787 | G12B474 | .312 .687 | .787 | G12C474 | .400 .687 787 | G12D474 | .400 | 1.063 | 1.163
5 G12A504 | .235 .687 .787 | G12B504 | .312 687 .787 | G12C504 | .400 .687 .787 | G12D504 | .400 | 1.063 | 1.163
.56 G12A564 | .235 .687 .787 | G12B564 | .312 .687 | -.787 | G12C564 | .400 | .687 .787 | G12D564 | .400 |1.063 | 1.163
.68 G12A684 | .235 .813 913 | G12B684 | .312 .687 .787 1 G12C684 | .400 .813 913 | G12D684 | .500 | 1.125 | 1.225
75 G12A754 | .235 .813 913 | G12B754 | .312 687 .787 | G12C754 | .400 .813 913 | G12D754 | .500 | 1.125 | 1.225
.82 G12A824 | .235 .813 913 | G12B824 | .312 .687 .787 | G12C824 | .400 813 913 | G12D824 | .500 | 1.375 | 1.475
1.0 G12A105 | .235 .813 913 | G12B105 | .312 .813 913 | G12C105 | .400 | 1.063 | 1.163 | G12D105 | .500 | 1.375 | 1.475
1.2 G12A125 | .312 813 913 | G12B125 | .312 .813 913 | G12C¢125 | .400 | 1.063 | 1.163 | G12D125 | .500 | 1.375 | 1.475
15 G12A155 | .312 813 913 | G12B155 | .400 .813 913 } G12C155 | . 1. K
1.8 G12A185 | .312 813 913 | G12B185 | .400 813 913 | G12C185 1.
2.0 G12A205 | .312 813 913 1 G12B205 | .400 .813 913 | G12C205 1.
2.2 G12A225 | .312 .813 913 | G12B225 | .400 .813 913 | G12C225 1.
25 G12A255 | .312 | 1.063 | 1.163 | G12B255 | .400 | .813 | .013 | G120255
2.7 G12A275 | .312 | 1.063 | 1.163 | G12B275| .400 | 1.063 | 1.163 | G12C275
3.0 G12A305 | .312 | 1.063 | 1.163 | G12B305 | .400 | 1.063 | 1.163 | G12C305
3.3 G12A335 [ .312 | 1.063 | 1.163 } G12B335 | .400 | 1.063 | 1.163 | G12C335
3.9 G12A395 | .400 | 1.063 | 1.163 J G12B395 | .400 | 1.375 | 1.475
4.7 G12A475 | 400 | 1.063 | 1.163 ] G12B475| .500 | 1.375 | 1.475
5.0 G12A505 | .400 | 1.063 | 1.163 § G12B505 | .500 | 1.375 | 1.475 18 |
5.6 G12A565 | .400 | 1.063 | 1.163 | G12B565 | .500 | 1.375 | 1.475 ——
6.8 G12A685 | .400 | 1.375 | 1.475 | G12B685 | .500 | 1.375 | 1.475 “A” Diameter =+0.010 Without Sleeving
7.5 G12A755 G12B755
8.2 G12A825 G12B825 +40.02
10.0 6124106 —0.00 With Mylar Sleeving

4B Case Length

=+0.03 With or Without Sleeving

ug" Bead to Bead
Max. Length

The lengths shown in table are
maximum and include solder beads

1.625 MINIMUM TYP
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1500 CAPACITORS 1500
— - METALLIZED POLYCARBONATE ES B SHED
! RELIABILITY
COMPONENT RESEARCH CO. G12 AC RATINGS CAPACITORS
TYPE G12A 30VDC | TYPE G12B 50VDC |TYPE G12C 100VDC]TYPE G12D 200VDC
MAXIMUM RATING MAXIMUM RATING MAXIMUM RATING MAXIMUM RATING
RMS RMS Max, RMS RMS Max. RMS RMS Max. RMS RMS Max,
IIF Volts Volts RMS Valts Volts RMS Volts Volts RMS Volts Volits RMS
400Hz | 40KHz Amps 400Hz | 40KHz Amps 400Hz | 40KHz Amps 400Hz | 40KHZz Amps
.0010 22.0 22.0 10055 36.0 36.0 0090 60.0 60.0 0150 120.0 120.0 030
0012 22.0 220 10066 36.0 36.0 0108 60.0 60.0 0180 1200 120.0 1036
0015 22.0 220 0083 36.0 36.0 0135 60.0 60.0 0225 120.0 120.0 045
0018 22.0 22.0 10099 36.0 36.0 0162 60.0 60.0 0270 120.0 120.0 054
10020 22.0 220 0110 36.0 36.0 0180 60.0 60.0 10300 120.0 120.0 1060
10022 22.0 22.0 0121 36.0 36.0 0198 60.0 60.0 10330 120.0 120.0 1066
0027 22.0 22.0 0149 36.0 36.0 0243 60.0 60.0 10405 120.0 120.0 081
10033 220 22.0 0182 36.0 36.0 0297 60.0 60.0 10495 120.0 1200 1099
10039 22,0 22.0 0215 36.0 36.0 0351 60.0 60.0 0585 120.0 120.0 117
.0047 22.0 22.0 10259 36.0 36.0 0423 60.0 60.0 0705 120.0 120.0 141
10050 22.0 22.0 0275 36.0 36.0 10450 60.0 60.0 0750 120.0 120.0 150
.0056 22.0 220 0308 36.0 36.0 10504 60.0 60.0 10840 120.0 120.0 168
0068 22.0 22.0 0374 36.0 36.0 0612 60.0 60.0 1020 120.0 120.0 204
0075 22.0 22.0 0413 36.0 36.0 0675 60.0 60.0 1125 1200 120.0 225
10082 220 22,0 0451 36.0 36.0 0738 60.0 60.0 123 120.0 120.0 246
010 22.0 22.0 .0550 36.0 36.0 1090 60.0 60.0 150 120.0 120.0 30
012 22,0 220 10660 36.0 36.0 1108 60.0 60.0 1180 1200 1200 36
015 22.0 22,0 10825 36.0 36.0 135 60.0 60.0 225 120.0 120.0 45
018 22.0 22.0 10990 36.0 36.0 162 60.0 60.0 27 120.0 120.0 54
1020 220 22.0 11100 36.0 26.0 1180 60.0 60.0 30 120.0 120.0 60
022 22,0 22.0 1210 36.0 36.0 .198 60.0 60.0 33 120.0 120.0 66
027 22.0 22.0 1485 36.0 36.0 243 60.0 60.0 405 120.0 120.0 81
033 22,0 22.0 .1815 36.0 36.0 297 60.0 5454 45 120.0 103.03 85
039 22.0 220 2145 36.0 31.79 31 60.0 46.15 45 120.0 20.0 117
047 22.0 22.0 2585 36.0 26.38 31 60.0 60.00 705 120.0 120.0 141
050 22.0 220 275 36.0 24.80 31 60.0 60.00 75 120.0 20.0 150
.056 220 22.0 -308 36.0 22.14 31 60.0 60.00 84 120.0 107.14 1.50
068 22.0 18.23 3l 36.0 26.47 45 60.0 60.00 1.02 120.0 120.00 2.04
075 2210 16.53 31 36.0 24.00 45 60.0 58.66 110 120.0 109.33 2.05
1082 220 21.95 45 36.0 21.95 45 60.0 53.65 1.10 120.0 100.00 2.05
.100 22.0 18.00 45 36.0 34.00 .85 60.0 60.00 1.50 120.0 82.00 2.05
12 220 15.00 45 36.0 2833 85 60.0 50.00 150 120.0 68.33 2.05
15 22.0 12.00 45 36.0 22.66 .85 60.0 40.00 150 120.0 57.33 2.15
18 22.0 18.88 .85 36.0 24.44 1.10 60.0 33.33 150 120.0 47.77 2.15
20 220 17.00 85 36.0 2200 1.10 60.0 30.00 1550 120.0 43.00 2.15
22 22.0 15.45 85 36.0 20.00 1.10 60.0 2727 1.50 120.0 39.09 2.15
27 22.0 16.29 1.10 36.0 22.22 1.50 60.0 30.37 2.05 120.0 33.33 2.25
33 22.0 13.33 110 36.0 18118 150 60.0 26.06 215 120.0 27.27 2.25
39 220 15.38 150 36.0 15.38 150 60.0 22.05 2.15 120.0 30.76 3.00
47 22.0 12.76 1.50 36.0 17.44 2.05 60.0 19.14 2.25 120.0 2553 3.00
50 2210 2.00 1550 36.0 16.40 2.05 60.0 18.00 2.25 120.0 24.00 3.00
56 22.0 10.71 150 36.0 14.64 2.05 60.0 16.07 225 . 1200 21.42 3.00
68 22.0 10.11 1.72 36.0 12.05 2.05 60.0 .70 2.50 120.0 19.41 3.30
75 220 9117 172 36.0 10.93 2.05 60.0 13.33 2.50 120.0 17,60 330
82 22,0 8.39 1.72 36.0 10.00 2.05 60,0 12.19 2.50 120.0 1707 350
10 22.0 6.88 1.72 36.0 8.60 2.15 60.0 12.00 3.00 120.0 14.00 3.50
12 22.0 7.16 2115 36.0 7.16 2.15 60.0 9.99 3.00 1200 11.66 3550
15 22.0 5.73 215 36.0 6.66 2.50 60.0 8.80 3.30
1.8 22.0 4.77 2.15 36.0 5.55 2.50 60.0 7.33 3.30
20 220 4.30 215 36.0 5.00 2150 60.0 7.00 3556
2.2 22.0 3.90 2.15 36.0 4.54 2.50 60.0 6.36 3.50
25 22.0 3.60 2.25 36.0 4.00 2.50 60.0 5.60 3.50
2.7 22.0 3.33 225 36.0 4.44 3.00 60.0 518 350
3.0 22.0 2.99 2.25 36.0 3.99 3.00 60.0 166 3.50
33 22.0 2.72 2.25 36.0 3.63 3.00 60.0 124 3.50
39 22,0 3.09 3.00 36.0 3.38 3.30
47 22.0 2.55 3.00 36.0 2.57 350
5.0 22.0 2.40 3.00 36.0 2.80 3.50
56 22.0 2.14 3.00 36.0 2.50 350
6.8 22.0 1.94 3.30 36.0 2.05 3550
75 22.0 1.76 3.30 36.0 1.86 3.50
82 22,0 171 350 36.0 1.70 3550
10.0 2210 1.40 3550 '
_ \7/:\_]/l _UPPER PEAK
DC RATING
1. THE COMBINED DC AND AC VOLTAGES SHOULD NOT EXCEED F —T—_lr
THE DC RATINGS, SEE FIGURE. CAPACITOR CIRCUIT PEAK TO PEAK
2. CAPACITORS MAY BE OPERATED AT HIGHER FREQUENCIES, VoL TRORKING RIPPLE VOLTAGE
AT REDUCED RMS VOLTAGE sucu THAT MAX. AC CURRENT
RATINGS ARE NOT EXCEED
3. CAPACITORS CAN HANDLE PULSE CURRENTS UP TO 100
TIMES GREATER THAN THE PEAK CURRENTS CALCULATED
FROM THE RATED RMS RATING (PROVIDED SLOW REPETITION )
RATES ARE USED). IF THERE IS ANY DOUBT, A SKETCH OF 5, DERATE ABOVE 100°C
THE VOLTAGE AND CURRENT WAVE FORMS WITH TIME BASE 100% g
SHOULD BE SENT TO CRC FOR ANALYSIS. SOO/L :
oy
ot 1k
=65 100 125°C
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1500 CAPACITORS 1500

ESTABLISHED
CRC e METALLIZED POLYSULFONE C RELIABILITY

COMPONENT RESEARCH CO. Pl 4 CAPACITORS

MINIATURE SIZE-RATED TO 150°C OPERATION.

HERMETICALLY SEALED, HIGH RELIABILITY AC SCREENED FOR AEROSPACE APPLICATIONS.

AC RATED FROM 36VRMS TO 240VRMS AT FREQUENCIES UP TO 20KHz, —65°C TO 125°C WITH 50% DERATED
OPERATION AT 150°C.

DC RATED FROM 50VDC TO 400VDC, —65°C TO 125°C WITH 50% DERATED OPERATION AT 150°C.

P14 CAPACITORS ARE SCREENED PER MIL-C-83421, AND ARE‘ PRESENTLY DESIGNED INTO
MANY MILITARY PROGRAMS.

LOW LOSS, RUGGED INTERNAL TERMINATIONS, QUALIFIED FOR ALL HIGH RELIABILITY PROGRAMS (CRC
PATENTED CONSTRUCTION).

LOW CAPACITANCE DRIFT AND TC, HIGH INSULATION RESISTANCE.

AVAILABLE IN STANDARD CAPACITANCE TOLERANCES +1%, *2%, *=5%, +10%. OTHER TOLERANCES
AVAILABLE ON REQUEST.

% CAPACITANCE|
777777 ' CHANGE
N A= ! WITH
, | TEMPERATURE
— INSULATION —
RESISTANCE o1s | % DISSIPATION
_— 105 WITH A'I FACTOR
~— TEMPERATURE ;'05 WITH
: IN MEGOHMS . TEMPERATURE
ot | (01vF o LESS) °
————— ! o 100
= % VOLTAGE
50 RATING
o3 . WITH
25 55 85 100 125 150% -55 -25 25 50 85 100 125 TEMPERATURE

65 150°C

TEMPERATURE COMPENSATION
COUPLING AND DECOUPLING

PULSE FORMING NETWORKS
INTEGRATING CIRCUITS

W CRITICAL TIMING CIRCUITS m FEEDBACK CIRCUITS
® FIXED TUNING CIRCUITS m POWER SUPPLY FILTERING
TYPICAL ®m FILTERING ® GYRO CIRCUITS
APPLICATIONS - ’ -
= [ ]

TEST RESULTS FOR 180
SERIES H14 CAPACI-
TORS LIFE TESTED FOR
2000 HOURS AT 125°C

e rriepe v | o0 [ 1o [ oo

!;lgs;f\l'_lillJf%SA 'l:gg %-IRIg H14B .015 15 1.3x105 |1.6x107| 5x107 *2 +.02 | +.14 .25 .06 .07

g?rfuTct}lEo?\lA'x&Dc %"é: H14B | .0022| 20 1.3x105 |1.2x107| sx107] =2 -01 |—13 25 | .04 07

SIGN AS P14. H13A | .02 20 | 13x105 | 1x10715x107 =2 000 |—.26 25 04 | 06
H14A | .005 20 1.3x105 | ex10¢ 3x107 2 0.00 | —1.5 .25 05 | .09

COMPONENT RESEARCH CO., INC. = 1655 26TH STREET = SANTA MONICA, CALIF. 90404 = (213) 829-3615, TWX: (910) 343-6864
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1500

CAPACITORS

CRC —==—

COMPONENT RESEARCH CO.

METALLIZED POLYSULFONE
P14

ESTABLISHED
RELIABILITY
CAPACITORS

P14 SPECIFICATIONS

CONSTRUCTION

Metallized polysulfone dielectric, hermetically sealed, extended metal film electrodes,

axial leads isolated from case.

ENVIRONMENTAL

Capacitors meet all environmental requirements of MIL-C-83421.

OPERATING TEMPERATURE

—65°C to +125°C

At full rated voItage derated linearly to 50% of rated
voltage at 150°C

DIELECTRIC ABSORPTION

0.1% maximum

At 25°C when measured per MIL-C-83421.

DISSIPATION FACTOR

0.15% maximum

At 25°C when measured per MIL-C-83421.

1500

At 25°C at a peak to peak voltage of 2 times rated DC

AC SQUARE WAVE voltage, terminal to terminal per MIL-C-83421.

100Hz, 60 seconds minimum

At 25°C from terminal to terminal and terminals to case
for 60 seconds minimum.

From 25°C to +150°C.
From 25°C to —55°C.

When measured at any two corresponding temperature
points taken in five successive temperature cycles from
—65°C to +150°C.

Maximum leak rate.

DIELECTRIC STRENGTH 150% rated DC voltage

TEMPERATURE

+1.5% to —1.0%.
COEFFICIENT

+0.5% to —0.5%

CAPACITANCE STABILITY *+0.25%

HERMETIC SEAL 1 X 10¢atm/cm?/sec.

Measured from terminal to terminal at rated DC voltage
and 5 minutes charge time. Values greater than 1uF,
allow an additional minute/uF charge time.

INSULATION 'RESISTANCE See |.R. Table

MINIMUM INSULATION RESISTANCE RANGE 25°¢ 85°C 12570 Ll
AT RATED DC VOLTAGE .001 TO 400,000 . 200,000 30,000 2,500
0.5uF. Megohms Megohms Megohms Megohms
T LA, BRI o o
:R. : A0.68u - GREATER | 200,000 100,000 15,000 1,250
TOR AT 25°C IS 200,000 -+ 0.68 = 294,117 MEGOHMS. g"éﬁ"}‘ Megohms-uF Megohms-uF Megohms-uF Megohms-uF
S — " B |
P14 QUALITY CONFORMANCE INSPECTION
TEST TN - TESTMETH. QUALITY .
NO. o TEST TEST.CONDITIONS MIL-C-83421 TEST LIMIT LEVEL
1 BURN-IN 48 hrs. minimum at 125 4.7.2 No physical damage 100%
at 120% rated AC voltage at 400Hz Test
2 THERMAL AGING 10 cycles minimum from —65°C to 4.7.3 No physical damage 100%
+125°C Test
Helium bomb 45 PSI for 1 hr. 4.7.5 1x10-,atm/cm?3/sec, 100%
3 SEAL TEST (FINE LEAK) minimum, check for helium leak max. Testo
4.7.5 No continuous 100%
4 SEAL TEST (GROSS LEAK) Per MIL-C-83421 bubble stream Test
AC SQUARE WAVE Apply 100Hz at a peak to peak 4.7.6 No shorts 100%
5 (TERMINAL TO TERMINAL) voltage of 2 times DC rated voltage Test
for 60 seconds minimum
DC HI-POT Apply 150% of rated DC voltage 4.7.6 No shorts 100%
6 (TERMINAL TO TERMINAL for 60 seconds minimum Test
AND TERMINALS TO CASE)
INSULATION RESISTANCE At 25°C at rated DC voltage 4.7.7 200,000 megohm-uF, 100%
7 (TERMINAL TO TERMINAL) need not exceed Test
. 400,000 megohms
8 % CAPACITANCE At 25°C at 1KHz 4.7.8 Per part number 100%
TOLERANCE Test
At 25°C at 1KHz, values above 4.7.9 0.15% max. 100%
9 % DISSIPATION FACTOR tas catlkhz values ° Test
10 VISUAL AND MECHANICAL For marking, dimensions, and 4.7.1 Per specification 1.0%
INSPECTION workmanship AQL
1. Capacitors are packaged and shipped with Certifica- code lot. 3. Process and inspection data is maintained
tion of Conformance. 2. Traceability to production and on file per NHB 5300.4 (1C), MIL-Q-9858 and MIL-STD-790.
test records by permanent marking of parts with date
COMPONENT RESEARCH CO., INC. = 1655 26TH STREET = SANTA MONICA. CALIF. 90404 = (213) 829-3615, TWX: (910) 343-6864
EEM 1983 For manufacturers’ sales offices refer to Manufacturers & Sales Offices Directory 11039



1500

CAPACITORS

1500

CRC ==— METALLIZED POLYSULFONE
COMPONENT RESEARCH CO. P14 CASE DIMENSIONS

ESTABLISHED
RELIABILITY
CAPACITORS

P14 |IB|104|J |S|W

STYLE SLEEVING CODE
S=Mylar sleeve

X=No sleeve

VOLTAGE

B=50VDC

C=100vVDC
Y=150VDC
D=200VDC
V=300VDC
E=400VDC

CAPACITANCE K=10%
TOLERANCE J=5%

100,000 picofarads.

82

1.0

12

15

1.8

2.0

22

2.5

27

3.0

3.3

39

27

5.0

5.6

6.8

75 .

82 . .
10.0 670 1.875 1.975 750 1.875 1.975 1.000
12.0 750 1.875 1.975 1.000 1.875 1.975
15.0 750 1.875 1.975 1.000 1.875 1.975
18.0 1.000 1.875 1.975 1.000 2.375 2.475
20.0 1.000 1.875 1.975 1.000 2.375 2.475
22,0 1.000 1.875 1.975 1.000 2375 2475
25.0 1.000 2.375 2.475
27.0 1.000 2375 2.475

'LEAD CODE
w=Tinned copper clad steel:
#22 (.025”) for .312" case
dia.& smaller; #20 (.032")
for .400” & .500” case dia.
C =Tinned oxygen-free
copper: #18 (.040”) for
562" case dia. & larger.

G=2%
F=1%

PICOFARAD CODE: First two digits represent significant figures.
Last digit represents number of zeros to follow. Example: 104 =

[CRSEDIMENSIO
“A" Diameter

=0.010 Without Sleeving

+0.02
—0.00 With Mylar Sleeving

“B’* Case Length

=+0.03 With or Without Sleeving

“C" Bead to Bead
Max. Length

The lengths shown in table are
maximum and include solder beads

COMPONENT RESEARCH CO., INC. = 1655 26TH STREET = SANTA MONICA. CALIF. 90404 = (213) 829-3615. TWX: (910) 343-6864
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1500 CAPACITORS 1500
CRC —==— METALLIZED POL £S ABLISHED
RELIABILITY
COMPONENT RESEARCH CO. P14 AC RATINGS CAPACITORS
TYPE Pl14B TYPE Pl14C TYPE Pl4D TYPE Pl4E
50VDC 100VDC 200VDC 400VDC
CAP. MAXIMUM RATING MAXIMUM RATING MAXIMUM RATING MAXIMUM RATING
F Volts In KHz Amps Volts In KHz Amps Volts In KHz Amps Volts In KHz Amps
u RMS Freq. RMS RMS Freq. RMS RMS Freq. RMS RMS Freq. RMS
001 36.0 40.00 .14 60.0 40.00 14 120.0 40.00 .25 240.0 40.0 4
0012 36.0 40.00 14 60.0 40.00 14 1200 40.00 25 240.0 40.0 4
0015 36.0 40.00 14 60.0 40.00 14 1200 40.00 25 240.0 40,0 4
0018 36.0 40.00 14 60.0 20.00 12 120.0 20.00 25 240.0 40.0 p)
1002 36.0 40.00 14 60.0 40.00 14 1200 40.00 25 240.0 40.0 4
0022 36.0 40.00 14 60.0 40.00 14 0.0 40.00 25 240.0 40.0 4
0027 36.0 40.00 14 60.0 40.00 14 120.0 40.00 25 240.0 40.0 6
.0033 36.0 40.00 14 60.0 40.00 14 1200 40 25 240.0 40.0 6
10033 36.0 40.00 14 60.0 40.00 ‘14 120.0 40.00 25 240.0 40.0 6
0047 36.0 20.00 14 60.0 40.00 14 120.0 40.00 25 240.0 40.0 6
005 36.0 40.00 14 60.0 40.00 14 1200 40.00 25 240.0 40.0 6
.0056 360 | 40.00 14 60.0 40.00 14 120.0 40.00 25 240.0 400 6
.0068 36.0 20.00 14 60.0 20.00 14 | 1200 20.00 40 240.0 40.0 1.0
10075 36.0 40.00 14 60.0 40.00 ‘14 1200 40.00 40 240.0 40,0 10
0082 36.0 40.00 14 60.0 40.00 14 120.0 40.00 40 240.0 40.0 10
01 36.0 20.00 14 60.0 20.00 25 120.0 20.00 60 240.0 40.0 14
012 36.0 40.00 14 60.0 40.00 25 120.0 40.00 60 240.0 40.0 14
015 36.0 40.00 14 60.0 40.00 25 120.0 40.00 60 240.0 40.0 14
018 36.0 20.00 25 60.0 20.00 40 120.0 20.00 1.00 240.0 20.0 16
02 36.0 40.00 25 60.0 40.00 40 1200 40.00 1.00 240.0 40.0 16
022 36.0 40.00 25 60.0 40.00 40 120.0 40.00 1.00 240.0 40.0 16
027 36.0 40.00 25 60.0 40.00 40 120.0 40.00 1.00 240.0 40.0 16
033 36.0 34.00 25 60.0 32.00 40 120.0 40.00 1.00 240.0 32.3 16
1039 36.0 32.00 28 60.0 29.00 42 120.0 40.00 1.20 240.0 27.4 16
047 36.0 32.00 34 60.0 28.00 50 120.0 39.70 1.40 240.0 255 18
05 36.0 32.00 36 60.0 28.00 53 1200 37.30 1.40 240.0 24.0 18
1056 36.0 31,70 40 60.0 27.50 58 120.0 33.30 1.40 240.0 21.4 18
.068. 36.0 29.00 45 60.0 27.40 70 120.0 27.40 1.40 240.0 17.0 18
075 36.0 29100 50 | 600 25.00 70 1200 27.00 1.50 240.0 170 20
082 36.0 28.00 53 60.0 25.00 78 120.0 26.00 1:60 240.0 16.3 2.0
1 36.0 26.60 60 60.0 25.00 94 120.0 21.30 1.60 240.0 133 2.0
12 36.0 26.00 70 60.0 25.00 1.10 1200 17.80 1.60 240.0 111 2.0
15 36.0 25.00 85 60.0 24.80 1.40 120.0 16.00 1.80 240.0 110 2.4
18 36.0 24.60 1.00 60.0 20.70 1.40 120.0 13.30 1.80 240.0 11.0 3.0
20 36.0 22120 1.00 60.0 1870 1.40 1200 1200 1.80 240.0 10,0 3.0
22 36.0 20.00 1.00 60.0 16.90 1140 120.0 11.00 1.80 240.0 10,0 3.0
27 36.0 20.00 1.20 60.0 15.80 1.60 1200 10.00 2.00 240.0 100 4.2
33 36.0 16.00 120 60.0 13.00 160 120.0 8.80 2.20 2400 8.7 43
39 36.0 14.00 1.20 60.0 11.00 1.60 120.0 8.20 2.40 240.0 73 43
47 36.0 14.00 1.50 60.0 10.20 1.80 120.0- 8.00 2.80 240.0 6.4 25
50 36.0 13.30 150 60.0 960 1.80 120.0 8.00 3.00 240.0 6.0 45
56 36.0 11.90 1.50 60.0 8.60 1.80 120.0 7.60 3.20 240.0 5.4 45
68 36.0 11.90 1.80 50.0 7.80 2.00 1200 7.40 3.80 240.0 5.0 50
75 36.0 10,60 1.80 60.0 7.10 2.00 120.0 7.40 2.20 2400 4.4 5.0
82 36.0 9.75 1.80 60.0 6.50 2.00 120.0 7.00 4.30 240.0 41 5.0
1.0 36.0 8.00 1.80 60.0 5.80 2.20 120.0 5.70 4.30 240.0 3.3 5.0
12 36.0 7.40 2,00 60.0 5.70 2.60 120.0 5.00 4.50 240.0 33 6.0
15 36.0 5.90 2.00 60.0 5.30 3.00 120.0 4,00 4.50 240.0 27 6.0
1.8 36.0 5.70 2.30 60.0 5.10 3.50 120.0 3.70 5.00 240.0 2.4 6.4
2.0 36.0 5.10 2.30 60.0 270 3.50 120.0 330 5.00 240.0 211 6.4
2.2 36.0 2,50 230 60.0 4.20 3.50 120.0 3.00 5.00 240.0 2.0 6.4
2.5 36.0 4.60 2.60 60.0 2.80 2.50 120.0 3.20 6.00 240.0 1.9 7.0
27 36.0 4.30 2.60 60.0 4.40 4.50 120.0 3.00 6.00 240.0 17 7.0
30 36.0 3.90 60 60.0 4,00 4.50 120.0 2.70 6.00 240.0 16 7.0
3.3 36.0 3.50 2.60 60.0 3.60 4.50 120.0 2.40 6.00 240.0 1.4 7.0
39 5.0 3.00 2.60 60.0 3.10 4.50 120.0 2110 6.00
1.7 36.0 2.80 3.00 60.0 2.80 5.00 120.0 1.80 6.40
5.0 36.0 2.60 3.00 60.0 2.70 5.00 120.0 1.70 6.40
5.6 6.0 2.40 3.00 60.0 5.00 120.0 1.50 6.40
6.8 36.0 2.00 3.00 60.0 2.00 5.00 120.0 1.30 6.40
7.5 36.0 2.00 3.50 60.0 2.00 6.00 120.0 1.20 7.00
8.2 36.0 1.90 3.50 60.0 1.95 6.00 1200 114 7.00
10.0 36.0 1.60 3.50 60.0 1:60 6.00 120.0 93 ;
12.0 36.0 1.50 4.00 60.0 1.42 6.40
15.0 36.0 1.20 4.00 60.0 1.14 6.40
180 36.0 118 4.80 60.0 98 6.60 i 4
gg.g gg 8 1.51,9 2.23 go.o .88 6.60 _ /_\ / \_ UPPER PEAK
. . » .0 6.60 DC RATING
25.0 36.0 96 5.40 oOF t
27.0 36.0 .88 5.40 CAPACITOR CIRCUIT PEAK TO PEAK
v%‘ixg:""“; RIPPLE VOLTAGE
1. THE COMBINED DC AND AC VOLTAGES SHOULD NOT EXCEED
THE DC RATINGS, SEE FIGURE.
2. CAPACITORS MAY BE OPERATED AT HIGHER FREQUENCIES,
AT REDUCED RMS VOLTAGE SUCH THAT MAX. AC CURRENT
RATINGS ARE NOT EXCEEDED. DERATE ABOVE 125°C
3. CAPACITORS CAN HANDLE PULSE CURRENTS UP TO 100 100%
TIMES GREATER THAN THE PEAK CURRENTS CALCULATED 50%
FROM THE RATED RMS RATING (PROVIDED SLOW REPETITION to
RATES ARE USED). IF THERE IS ANY DOUBT, A SKETCH OF . ,
THE VOLTAGE AND CURRENT WAVE FORMS WITH TIME BASE Oz 125 150°C
SHOULD BE SENT TO CRC FOR ANALYSIS.

COMPONENT RESEARCH CO., INC. ® 1655 26TH STREET » SANTA MONICA. CALIF. 90404

(213) 829-3615. TWX: (910) 343-6864
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1500 CAPACITORS 1500

CRC — METALLIZED TEFLON ESTABLISHED
RELIABILITY
COMPONENT RESEARCH CO. J I l & KI I CAPACITORS

HIGH INSULATION RESISTANCE: 10,000,000 MEGOHMS MINIMUM. (FOR J11 SERIES, ALL VALUES UP TO
0.1uF).

LOW DIELECTRIC ABSORPTION: 0.01% MAXIMUM VOLTAGE RECOVERY.

LONG TERM STABILITY: LESS THAN 0.5% CAPACITANCE DRIFT AFTER 2000 HRS. AT 125°C AT RATED VOLTS.

SERIES 11 CAPACITORS HAVE BEEN QUALIFIED FOR USE IN SPACE AND MISSILE SYSTEMS WHERE MAX-
IMUM RELIABILITY AND LOW DIELECTRIC LOSS ARE ESSENTIAL.

%‘ CAPACITANCE|
CHANGE
, WITH
— —==————Il4 TEMPERATURE
INSULATION
RESISTANCE % DISSIPATION
108 WITH z:s FACTOR
= TEMPERATURE — P o WITH
R 1] IN MEGOHMS TEMPERATURE
~Nkn s | (014F OR LESS) 9
===« 100
% VOLTAGE
50 RATING
104 WITH
TEMPERATURE

m CRITICAL TIMING CIRCUITS © m FEEDBACK CIRCUITS
TYPICAL m FIXED TUNING CIRCUITS ® GYRO CIRCUITS
APPLICATIONS ® TEMPERATURE COMPENSATION m INTEGRATING CIRCUITS
‘ m COUPLING AND DECOUPLING

TEST RESULTS FOR 80
SERIES D11B CAPACI-
TORS LIFE TESTED FOR
2000 HOURS AT 125°C

) ~
L% OF RATED DC p1B | o1 12 3.9x10¢ 5x107 -.35
NO FAILURES FOR THIS
TEST. D11B CAPACI- .D11B 0.22 32 5x10% 2x10¢} 2.5x107 *+1 —.01 | +.85 2 .005 .075
TORS ARE THE SAME
CONSTRUCTION AND puB | 047 | 1 sx105 | 1x10e| x10 =1 |-.005| +.58 2 o1 | .10
DESIGN AS J11-K11
SERIES. p11B | 10 6 | 25x10° |s2x105(3.8x106| =1 [-.005| +.24 2 o1 | a2
p11B | 0.5 20 sx10° [3.8x10¢| 5x107| +1  [+.02 | +.48 2 o1 | .02

COMPONENT RESEARCH CO., INC. » 1655 26TH STREET = SANTA MONICA, CALIF. 90404 = (213) 829-3615, TWX: (910) 343-6864
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1500 : CAPACITORS 1500

CRC — METALLIZED TEFLON ESTABLISHED
RELIABILITY
COMPONENT RESEARCH CO. J 1 I CAPACITORS

J11 SPECIFICATIONS

Metallized teflon dielectric, hermetically sealed, extended metal film electrodes, axial
CONSTRUCTION leads isolated from case.
Capacitors meet all environmetal requirements of MIL-C-83421, except vibration at 20g
ENVIRONMENTAL . and shock at 50g.
OPERATING TEMPERATURE —65°C to +125°C At full rated voltage.
DIELECTRIC ABSORPTION 0.01% maximum At 25°C when measured per MIL-C-83421.
DISSIPATION FACTOR 0.05% maximum At 25°C when measured per MIL-C-83421.
At 25°C from terminal to terminal and terminals to case
DIELECTRIC STRENGTH 200% rated voltage for 60 seconds minimum. :
Referenced to 25°C
—55°C From —0.5% to +1.0%
MPER rom —U.l% 10 . (]
Egggncli\gﬁ-p E 50°C From —0.2% to +0.2%
85°C From —0.45% to +0.4%
100°C From —0.65% to +,0.45%
125°C From —1.0% to +0.5%
i : When measured at any two corresponding temperature
CAPACITANCE STABILITY *+0.10% points taken in five successive temperature cycles from
i G —65°C to +125°C.
HERMETIC SEAL . 1 X 10¢atm/cm3/sec. Maximum leak rate.

s Measured from terminal to terminal at rated DC voltage
INSULATION RESISTANCE See |.R. Table and 5 minutes charge time. Values greater than 1uF,
G RERE o allow an additional minute/uF charge time.

MINIMUM INSULATION RESISTANCE RANGE 25 35°¢ asee '°';°° 250’:05;"

AT RATED DC VOLTAGE S0 | ingomor [somges [nessems |ossecs |

FOR VALUES OVER 0.1uF DIVIDE LIMIT SHOWN BY uF
TO OBTAIN MINIMUM |.R. EXAMPLE: A 0.68uF CAPACI- gEEQTER 1,000,000 500,000 200,000 100,000

25,000
TOR AT 25°C IS 1,000,000 + 0.68 = 1,475,000 MEGOHMS. 0.1uF

Megohms-uF | Megohms-uF | Megohms-uF Meg'ohms-uF Megohms-uF

— —
S J11 QUALITY CONFORMANCE INSPECTION
TEST : ) ;7 ] TEST METH. QUALITY
NO.: . TEST TEST CONDITIONS MIL-C-83421 TEST LIMIT LEVEL
. 48 hrs. minimum at 125°C, 4.7.2 No physical damage 100%
1 BURN-IN at 140% rated DC voltage Test
’ " 10 cycles minimum from —65°C to 4.7.3 No physical damage 100%
2 THERMAL AGING 10 oyl Test
Helium bomb 45 PSI for 1 hr. 4.7.5 1x10-satm/cm3/sec, 100%
3 SEAL TFST (FINE LEAK) minimum, check for helium leak max. Testo
4.7.5 No continuous 100%
4 SEAL TEST (GROSS LEAK) Per MIL-C-83421 bubble stream Test
DC HI-POT Apply 200% of rated DC voltage 4.7.6 No shorts 100%
5 (TERMINAL TO TERMINAL for 60 seconds minimum Test
AND TERMINALS TO CASE) .
6 INSULATION RESISTANCE At 25°C at rated DC voitage 4.7.7 Per I.R. Table 100%
(TERMINAL TO TERMINAL) Test
7 % CAPACITANCE At 25°C at 1KHz 4.7.8 Per part number 100%
TOLERANCE Test
© At 25°C at 1KHz, values above 4.7.9 0.05% max. 100%
8 % DISSIPATION FACTOR Mt 25°C at 1KHz, values ° Test
9 VISUAL AND MECHANICAL For marking, dimensions, and 4.7.1 Per specification 1.0%
INSPECTION workmanship AQL
1. Capacitors are packaged and shipped-with Certifica- code lot. 3. Process and inspection data is maintained
tion of Conformance. 2. Traceability to production and on file per NHB 5300.4 (1C), MIL-Q-9858 and MIL-STD-790.

test records by permanent marking of parts with date

COMPONENT RESEARCH CO., INC. = 1655 26TH STREET » SANTA MONICA, CALIF. 90404 = (213) 829-3615, TWX: <9io> 343-6864
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1500 CAPACITORS 1500

CRC —==— METALLIZED TEFLON ESTABLISHED

RELIABILITY
COMPONENT RESEARCH CO. KI 1 CAPACITORS

Metallized teflon dielectric, hermetically sealed, extended metal film electrodes, leads
isolated from case.

Capacitors meet-all environmental requirements of MIL-C-83421, except vibration at 20g
and shock at 50g.

—65°C to +125°C At full rated voltage.
0.01% maximum At 25°C when measured per MIL-C-83421.
0.1% maximum At 25°C when measured per MIL-C-83421.

At 25°C from terminal to terminal and terminals to case

200% rated voltage for 60 seconds minimum.
Referenced to 25°C
—55°C From —0.5% to+1.0%
—25°C From —0.35% to +0.75%
0°C From —0.1% to +0.45%
50°C From —0.2% to+0.2%
85°C From —0.45% to +0.4%
100°C From —0.65% to +0.45%
125°C From —1.0% to +0.5%

When measured at any two corresponding temperature
+0.10% points taken in five successive temperature cycles from
—65°C to +125°C.

1 X 10-%atm/cm?3/sec. Maximum leak rate.

Measured from terminal to terminal at rated DC voltage
See |.R. Table -and 5 minutes charge time. Values greater than 1uF,
- allow an additional minute/uF charge time.

MINIMUM INSULATION RESISTANCE

AT RATED DC VOLTAGE .001 TO 2,000,000 2,000,000  |1,000,000 500,000 150,000
0.1uF Megohms Megohms Megohms Megohms Megohms
FOR VALUES OVER 0.1uF DIVIDE LIMIT SHOWN BY uF
TO OBTAIN MINIMUM I.R. EXAMPLE: A 0.18uF CAPACI- GREATER | 200,000 200,000 100,000 50,000 15,000
TOR AT 25°C IS 200,000 + 0.18 = 1,111,000 MEGOHMS. ;"llﬁ'g Megohms-uF | Megohms-uF |Megohms-uF | Megohms-uF | Megohms-uF

1 THERMAL AGING i(iyclsé minimum from —65°C to 4.7.3 No physical damage
Helium bomb 45 PSI for 1 hr, 4.7.5 1x10-¢atm/cm?/sec,
2 SEAL TEST (FINE LEAK) minimum, check for helium leak max.
3 SEAL TEST (GROSS LEAK) Per MIL-C-83421 475 No.sontinuous
DC HI-POT Apply 200% of rated DC voltage 4.7.6 No shorts
4 (TERMINAL TO TERMINAL for 60 seconds minimum
AND TERMINALS TO CASE)
5 INSULATION RESISTANCE At 25°C at rated DC voltage 4.7.7 Per I.R. Table 100%
(TERMINAL TO TERMINAL) : Test
6 % CAPACITANCE At 25°C at 1KHz 4.7.8 Per part number 100%
TOLERANCE Test
At 25°C at 1KHz, values above 4.7.9 0.1% max. 100%
7 % DISSIPATION FACTOR 1UF measure at 0.1KHZ Test
8 VISUAL AND MECHANICAL For marking, dimensions, and 471 Per specification 1.0%
INSPECTIO workmanship AQL
Capacitors are packaged and shipped with Certifica- code lot. 3. Process and inspection data is maintained
tlon of Conformance. 2. Traceability to production and on file per NHB 5300.4 (1C), MIL-Q-9858 and MIL-STD-790.
test records by permanent marking of parts with date

COMPONENT RESEARCH CO., INC. = 1655 26TH STREET = SANTA MONICA, CALIF. 90404 = (213) 829-3615, TWX: (910) 343-6864

11044 For manufacturers’ sales offices refer to Manufacturers & Sales Offices Directory EEM 1983



1500 CAPACITORS 1500
CRC == METALLIZED TEFLON ESTABLISHED
RELIABILITY
COMPONENT RESEARCH CO. J11 & K11 CASE DIMENSIONS CAPACITORS
.001 J11B102 | K11B102 235 .687 .887 J11C102 |, K11C102 .235 .687 .887 J11D102 | K11D102 .235 .687 .887
.0012 J11B122 | K11B122 .235 .687. .887 J11C122 | K11C122 .235 .687 .887 J11D122 | K11D122 .235 .687 .887
.0015 J11B152 | K11B152 235 .687 .887 J11C152 | K11C152 .235 687 .887 J11D152 | K11D152 235 .687 .887
.0018 J11B182 | K11B182 .235 .687 .887 J11C182 | K11C182 235 687 .887 J11D182 | K11D182 .235 .687 .887
.002 J11B202 | K11B202 235 .687 .887 J11C202 | K11C202 .235 .687 .887 J11D202 | K11D202 .235 .687 .887
.0022 J11B222 | K11B222 .235 .687 .887 J11C222 | K11C222 .235 .687 .887 J11D222 | K11D222 235 .687 .887
.0027 J11B272 | K11B272 .235 .687 .887 J11C272 | K11C272 .235 .687 .887 J11D272 | K11D272 .235 .687 .887
.0033 J11B332 | K11B332 235 .687 .887 J11C332 | K11C332 .235 .687 .887 J11D332 | K11D332 .235 .687 .887
.0039 J11B392 | K11B392 235 687 .887 J11C392 | K11C392 .235 687 .887 J11D392 | K11D392 235 .687 .887
.0047 J11B472 | K11B472 235 .687 .887 J11C472 | K11C472 235 .687 .887 J11D472 | K11D472 .235 .687 .887
.005 J11B502 | K11B502 .235 .687 .887 J11C502 | K11C€502 .235 .687 .887 J11D502 | K11D502 235 .687 .887
.0056 J11B562 | K11B562 .235 .687 .887 J11C562 | K11C562 .235 .687 .887 J11D562 | K11D562 .235 .687 .887
.0068 J11B682 | K11B682 235 .687 .887 J11C682 | K11C682 .235 .687 .887 J11D682 | K11D682 .235 .687 .887
.0082 J11B822 | K11B822 235 .687 .887 J11C822 | K11C822.1 .235 .687 .887 J11D822 | K11D822 .235 .687 .887
.01 J11B103 | K11B103 235 .687 .887 J11C103 | K11C103 .235 .687 .887 J11D103 | K11D103 .235 .687 .887
.012 J11B123 | K11B123 235 .687 887 J11C123 | K11C€123 235 .687 .887 J11D123 | K11D123 .235 .687 .887
.015 J11B153 | K11B153 .312 .687 .887 J11C153 | K11C153 312 .687 .887 J11D153 | K11D153 312 .687 .887
.018 J11B183 |K11B183 312 .687 .887 J11C183 | K11C183 312 .687 .887 J11D183 | K11D183 312 .813 1.013
.02 J11B203 |K11B203 312 .687 .887 J11C203 | K11C203 312 .687 .887 J11D203 | K11D203 312 .812 1.013
.022 J11B223 | K11B223 .312 .687 .887 J11C223 | K11C223 312 .687 .887 J11D223 | K11D223 312 .813 1.013
027 J11B273 | K11B273 312 .687 .887 J11C273 | K11C273 312 .813 1.013 J11D273 | K11D273 312 .813 1.013
.033 J11B333 | K11B333 312 .687 .887 J11C333 | K11€333 312 .813 1.013 J11D333 | K11D333 .400 .813 1.013
.039 J11B393 | K11B393 .312 .687 .887 J11C393 | K11€393 .400 .813 1.013 J11D393 | K11D393 .400 1.063 1.263
.047 J11B473 | K11B473 312 .687 .887 J11C473 | K11C473 .400 .813 1.013 J11D473 | K11D473 .400 1.063 1.263
.05 J11B503 | K11B503 312 .687 .887 J11C503 | K11C503 .400 .813 1.013 J11D503 | K11D503 .400 1.063 1.263
.056 J11B563 | K11B563 312 .813 1.013 J11C563 | K11C€563 400 .813 1.013 J11D563 | K11D563 .400 1.063 1.263
.068 J11B683 | K11B683 312 .813 1.013 J11C683 | K11C683 .400 .813 1.013 J11D683 | K11D683 .400 1.063 1.263
082 J11B823 | K11B823 312 .937 1.137 J11C823 | K11C823 400 1.063 1.263 J11D823 | K11D823 .500 1.125 1.325
.1 J11B104 | K11B104 312 .937 1.137 J11C104 | K11C104 .400 1.063 1.263 J11D104 | K11D104 .500 1.125 1.325
Jd2 J11B124 | K11B124 312 1.063 1.263 J11C124 | K11C124 500 1.125 1.325 J11D124 | K11D124 .500 1.375 1.575
.15 J11B154 | K11B154 312 1.063 1.263 J11C154 | K11C154 .500 1.125 1.325 J11D154 | K11D154| .562 1.375 1.575
.18 J11B184 | K11B184 .400 1.063 1.263 J11C184 | K11C184 .500 1.125 1.325 J11D184 | K11D184 .562 1.375 1.575
.20 J11B204 | K11B204 .400 1.063 1.263 J11C204 | K11C204 562 1.125 1.325 J11D204 | K11D204 .562 1.375 1.575
22 J11B224 | K11B224 .400 1.063 1.263 J11C224 | K11C224 .562 1.125 1.325 J11D224 | K11D224 .562 1.375 1.575
.27 J11B274 | K11B274 .400 1.063 1.263 J11C274 | K11C274 .562 1.125 1.325 J11D274 | K11D274 .670 1.375 1.575
.33 J11B334 | K11B334 .500 1.125 1.325 J11C334 | K11C334 .562 1.125 1.325 J11D334 | K11D334| .670 1375 1.575
.39 J11B394 | K11B394 .500 1.125 1.325 J11C394 | K11C394 .562 1.375 1.575 J11D394 | K11D394 .562 1.875 2.075
.47 J11B474 | K11B474 .562 1.125 1.325 J11C474 | K11C474 .670 1.375 1.575 J11D474 | K11D474 .670 1.875 2.075
.50 J11B504 | K11B504 .562 1.125 1.325 J11C504 | K11C504 .670 1.375 1.575 J11D504 | K11D504 .670 1.875 2.075
.56 J11B564 | K11B564 .562 1.125 1.325 J11C564 | K11C564 .670 1.375 1.575 J11D564 | K11D564 .670 1.875 2.075
.68 J11B684 | K11B684 .562 1.125 1.325 J11C684 | K11C684 .670 1.875 2.075 J11D684 | K11D684 .750 1.875 2.075
.82 J11B824 | K11B824 .562 1.375 1.575 J11C824 | K11C824 .670 1.875 2.075 J11D824 | K11D824 .750 1.875 2.075
1.0 J11B105 | K11B105 .670 1.375 1.575 J11C105 | K11C105 .670 1.875 2.075 J11D105 | K11D105 .750 1.875 2.075
1.5 J11B155 | K11B155 .670 1.875 2.075 J11C155 | K11C155 .750 1.875 2.075 J11D155 | K11D155| 1.00 1.875 2.075
2,0 J11B205 | K11B205 J11€205 | K11€205 | 1.00 1.875 2.075 J11D205 | K11D205 | 1.00 2.375 2.575
LEAD CODE . . .
A=?8I2gﬁ)r?ble31|§uads’ 715.22 “A" Diameter =0.010 Without Sleeving
. or . case dia.
SLEEVING CODE & smaller; #20 (.032") for +0.02 .
S=Mylar sleeve .400” case dia. & smaller. —0.00 With Mylar Sleeving
X=No sleeve “B” Case Length =0.03 With or Without Sleeving
“C’’ Bead to Bead The lengths shown in table are
=109 = = Max. Length maximum and include solder beads
CAPACITANCE | _10% F=1% B=1a% g
TOLERANCE =5% D=%% A=.1%
G=2% 1.625 MINIMUM T¥YP
VOLTAGE
B=50VDC
C=100VDC PICOFARAD CODE: First two digits represent significant figures.
D=200VDC Last digit represents number of zeros to follow. Example: 104 = .
100,000 picofarads. C
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1500 CAPACITORS 1500

— - FOIL TEFLON ESTABLISHED
CRC ‘ A9| RELIABILITY
COMPONENT RESEARGH CO. CAPACITORS

AC AND DC RATED TO 150°C AT FULL RATED VOLTAGE.

HERMETICALLY SEALED, HIGH RELIABILITY SCREENED FOR CRITICAL AEROSPACE APPLICATIONS.

AC RATED FROM 36VRMS TO 240VRMS AT FREQUENCIES FROM 0 TO 400 Hz. RATINGS AT 40KHz AT LOWER
VOLTAGE RATINGS.

HIGH INSULATION RESISTANCE, 10,000,000 MEGOHMS MINIMUM. ALL VALUES UP TO O.luF.

LOW DIELECTRIC ABSORPTION, 0.01% MAXIMUM VOLTAGE RECOVERY.

LOW LOSS, RUGGED INTERNAL TERMINATIONS FOR ALL HI-REL PROGRAMS (CRC PATENTED CONSTRUC-
TION). .o

0.1% MAXIMUM SHELF DRIFT FOR 10 YEARS (OR IN NORMAL USE).

AVAILABLE IN 1%, 2%, 5% AND 10%, CAPACITANCE TOLERANCE FROM 50VDC TO 400VDC. OTHER TOLER-
ANCES AVAILABLE ON REQUEST.

107 '
= % CAPACITANCH
— CHANGE
. WITH
%“’ TEMPERATURE
—— INSULATION
- N RESISTANCE s | % DISSIPATION
s ITH ) FACTOR
== = w
= TEMPERATURE :;5 WITH
IN MEGOHMS 'o TEMPERATURE
108 (01 pF OR LESS)
== 100
% VOLTAGE
50 RATING
WITH
TEMPERATURE

TEMPERATURE COMPENSATION
COUPLING AND DECOUPLING

PULSE FORMING NETWORKS
INTEGRATING CIRCUITS

| CRITICAL TIMING CIRCUITS ® FEEDBACK CIRCUITS
m FIXED TUNING CIRCUITS ® POWER SUPPLY FILTERING
TYPICAL
m FILTERING ®m GYRO CIRCUITS
APPLICATIONS - -
n u

TEST RESULTS FOR D51
SERIES CAPACITORS
LIFE TESTED FOR 2000
HOURS AT 125°C AT

140% OF RATED DC — ‘ ‘ ' — — —
140% OF RATED DC psic | .ot 48 | 33x108 |25x107| sxa0r] =2 o1 | —.56 05 01| 02

NO FAILURES FOR THIS v

TEST. D51 CAPACITORS D51C | .002 6 | 3.3x10¢ |25x107| 5x107] 2 | —-.15 | —.64 .05 —-.01| —.01

ARE THE SAME CON-

STRUCTION AND DE- s ’ o = - - . — —

g abve : D51C | .0039 5 | 3axioe | 2x107| 1x108] =2 075 | —.64 05 o1 o1
’ D51C | .02 10 | 33xw0¢ | 2x107| 1x10¢|] =2 |-.01 | —.33 .05 —01| —.01
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1500

CAPACITORS 1500

p— FOIL TEFLON ESTABLISHED
CRC RELIABILITY
COMPONENT RESEARCH CO. A91 CAPACITORS
A91 SPECIFICATIONS
: Foil teflon, hermetically sealed, extended metallized film electrodes, foil axial leads
_ CONSTRUCTION isolated from case. '
Capacitors meet all environmetal requirements of MIL-C-83421, except vibration at 20g
ENVIRONMENTAL and shock at 50g.
OPERATING TEMPERATURE —65°C to +150°C ' At full rated voltage.
DIELECTRIC ABSORPTION 0.01% maximum At 25°C when measured per MIL-C-83421.
DISSIPATION FACTOR 0.02% maximum At 25°C when measured per MIL-C-83421.
. At 25°C at a peak to peak voltage of 3 times rated DC
AC SQUARE WAVE 100Hz, 60 seconds minimum voltage, teranaI to terminal per MIL-C-83421.
At 25°C from terminal to terminal and terminals to case
DIELECTRIC STRENGTH 200% rated DC voltage for 60 seconds minimum. ,
Referenced to 25°C
—55°C +1.5% to —0.8%
—25‘:0 + 1.0:& to —0.5;%
TEMPERATURE 50°6 103% 0 -03%
COEFFICIENT , 85°C +0.5% to —0.5%
) 100°C +0.5% to —0.8%
125°C +0.6% to —1.0%
150°C +1.0% to —1.5%
st 5 When measured at any two corresponding temperature
CAPACITANCE STABILITY *0.25% points taken in five successive temperature cycles from
—65°C to +125°C.
HERMETIC SEAL -] 1% 10*atm/cm?/sec. Maximum leak rate.
Measured from terminal to terminal at rated DC voltage
INSULATION RESISTANCE 1 Seel.R.Table and 5 minutes charge time. Values greater than 1uF,
; s allow an additional minute/uF charge time.
" RANGE 25°C T esc 2 150°C
MINIMUM INSULATION .001 TO 10,000,000 2,000,000 1,000,000 250,000 20.000
RESISTANCE AT 0.2uF Megohms Megohms Megohms Megohms | Megohms
RATED DC VOLTAGE ‘Ti}'}EQTER 1,000,000 200,000 100,060 25,000 2,000
0.2uF Megohms Megohms Megohms Megohms Megohms
A91 QUALITY CONFORMANCE INSPECTIO
: TE METH UALITY
TEST o TEST CONDITIONS . g m.ts.:rc-asam ! at.sv:-:l.
1 BURN-IN }\ghri. 31ini|¥1um a{ %gg:'c at 140% 4.7.2 No physical damage l_lt_)e()°{o
- age, a S
240'\7R3As\:°whigchever is less
2 THERMAL AGING E_)‘_iyz%loecs: minimum from —65°C to 4.7.3 No physical damage 11985?
3 | sresteweiewo | Hehmimbly BRSO e
4 SEAL TEST (GROSS LEAK) Per MIL-C-83421 4.7.5 No continuous 1009
AC SQUARE WAVE Apply 100Hz at a peak to peak 4.7.6 No shorts 100%
5 (TERMINAL TO TERMINAL) joliage of 3 imes DC ratsd voltage Test
exceed 800 volts peak to peak.
C HI-POT Apply 200% of rated DC voltage 4.7.6 No shorts 100%
6 (‘I’ERMINAL TO TERMINAL for 60 seconds minimum Test
AND TERMINALS TO CASE)
7 INSULATION RESISTANCE At 25°C at rated DC voltage 4.7.7 Per I.R. Table 100%
(TERMINAL TO TERMINAL) Test
8 % CAPACITANCE At 25°C at 1KHz 4.7.8 Per part number 100%
TOLERANCE . Test
9 % DISSIPATION FACTOR /laltJ ’_gﬁgaz;tugﬂ:tzovla'l&ezs above 4.7.9 0.02% max. 1$g;{o
10 Yﬁ%gé'é?%ﬂ MECHANICAL For l:'narkir:‘g., dimensions, and 4.7.1 Per specification lA(C)l‘I’{o
workmanship
1. Capacitors are packaged and shipped with Certifica- code lot. 3. Process and inspection data is maintained
tion of Conformance. 2. Traceability to production and on file per NHB 5300.4 (1C), MIL-Q-9858 and MIL-STD-790.
test records by permanent marking of parts with date
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EEM 1983 For manufacturers’ sales offices refer to Manufacturers & Sales Offices Directory 1:1047



1500

CAPACITORS

1500

CR

—.—

FOIL TEFLON

ESTABLISHED
RELIABILITY

COMPONENT RESEARCH CO. A91 CASE DIMENSIONS CAPACITORS

TYPE A91C

TYPE A91B TYPE A91D TYPE ASlE
50VvDC RATED 100vDC RATED 200VDC RATED 400vVDC RATED
F Basic | Diam.|Length|Length | Basic Diam.| Length|Length | Basic | Diam.|Length|Length | Basic | Diam.]|Length]Length
u P/N A B C P/N A B C P/N A B C P/N A B C
.001 A91B102 | .193 562 .662 A91C1021 .235 562 .662 A91D102 | .235 .687 .787 AQ1E102| .235 .687 .787
.0012 A91B122 | .193 .562 662 A91C122 | .235 .562 .662 A91D122 | .235 .687 787 A91E122| .235 .687 .787
.0015 A91B152 |. .193 562 .662 A91C152 | .235 .562 .662 A91D152 | .235 .687 787 A91E152 | .235 .687 .787
.0018 A91B182 | .193 .562 .662 A91C182 | .235 562 .662 A91D182 | .235 .687 787 AS1E182| .235 .687 787
.002 A91B202 | .193 .562 .662 A91C202| .235 .562 .662 A91D202 | .235 .687 .787 A91E202| .235 .687 .787
.0022 A91B222 | .193 562 .662 A91C222| .235 .562 .662 A91D222 | .235 .687 787 AS1E222| .235 .687 787
.0027 A91B272 | .193 .562 .662 A91C272| .235 .562 662 A91D272 | .235 .687 .787 A91E272| .312 .687 .787
.0033 A91B332 | .193 562 .662 A91C332| .235 .562 .662 A91D332 | .235 .687 .787 A91E332| .312 .687 .787
.0039 A91B392 | .193 .562 .662 A91C392| .235 .562 .662 A91D392 | .235 .687 .787 A91E392| .312 .687 787
.0047 A91B472 | .193 .562 .662 A91C472| .235 .562 .662 A91D472 | .235 .687 .787 A91E472| .312 .687 .787
.005 A91B502 | .193 562 .662 A91C502 | .235 .562 .662 A91D502 | .235 .687 787 A91E502 | .312 .687 787
.0056 A91B562 | .193 .562 .662 A91C562| .235 .562 .662 A91D562 | .235 .687 .787 A91E562 | .312 .687 .787
.0068 A91B682 | .235 .562 .662 A91C682| .235 .687 .787 A91D682 | .312 687 .787 A91E582( .312 .813 913
.0075 A91B752 | .235 .562 .662 A91C752] .235 .687 787 A91D752 | .312 .687 .787 1 A91E752) .312 .813 913
.0082 A91B822 | .235 .562 .662 A91C822| .235 .687 787 A91D822 | .312 .687 .787 A91E822| .312 .813 913
.01 A91B103 | .235 .562 .662 A91C103| .235 .687 787 A91D103 | .312 .687 .787 AS1E103| .312 .813 913
.012 A91B123 | .235 .562 .662 A91C123| .235 .687 .787 A91D123 | .312 .687 .787 A91E123| .312 .813 913
.015 A91B153 | .235 .687 787 A91C153| .312 .687 .787 A91D153 | .312 813 913 A91E153| .400 .813 913
.018 A91B183 | .235 .687 .787 A91C183 | .312 .687 .787 A91D183 | .312 .813 913 A91E183 | .400 .813 913
.02 A91B203 { .312 .687 .787 A91C203 | .312 .813 913 A91D203 | .400 .813 913 A91E203 | .400 | 1.063 | 1.163
.022 A91B223 | .312 .687 787 A91C223 | .312 .813 913 A91D223 | .400 .813 913 A91E223 | .400 | 1.063 | 1.163.
.027 A91B273 | .312 .687 787 A91C273| .312 .813 913 A91D273 | .400 .813 913 A91E273 | .400 | 1.063 | 1.163
.033 A91B333 | .312 .687 787 A91C333| .312 .813 913 A91D333 | '.400 .813 913 A91E333| .400 | 1.063 | 1.163
.039 A91B393 | .312 .813 913 A91C393 | .400 813 913 A91D393 | .400 | 1.063 | 1.163 A91E393} .500 | 1.125 | 1.225
.047 A91B473 | .312 .813 913 A91C473| .400 .813 913 A91D473 | .400 | 1.063 | 1.163 A91E473| .500 | 1.125 | 1.225
.05 A91B503 | .312 .813 913 A91C503| .400 .813 913 A91D503 | .400 | 1.063 | 1.163 A91E503 ) .500 | 1.125 | 1.225
.056 A91B563 | .312 .813 913 A91C563| .400 .813 913 A91D563 | .400 | 1.063 | L.163 A91E563 | .500 | 1.125 | 1.225
.068 A91B683 | .400 .813 913 A91C683| .400 | 1.063 | 1.163 A91D683 | .500 | 1.125 | 1.225 A91E683| .500 | 1.375 | 1.475
.075 A91B753 | .400 .813 913 A91C753| .400 | 1.063 | 1.163 A91D753 | .500 | 1.125 | 1.225 A91E753 500 | 1.375 | 1475
.082 A91B823 | .400 .813 913 A91C823| .400 | 1.063 | 1.163 A91D823 | .500 | 1.125 | 1.225 A91E823 | .562 | 1.375 | 1.475
.1 A19B104 | .400 .813 913 A91C104 .400 | 1.063 1.163 A91D104 | .500 | 1.375 | 1.475 A91E104| .670 | 1.375 | 1.475
12 A91B124 | .400 .813 913 A91C124 | 400 | 1.063 | 1.163 A91D124 | .500 | 1.375 | 1.475 A91E124 | .670 | 1.375 | 1.475
.15 A91B154 | .400 .813 913 A91C154 500 | 1.125 | 1.225 A91D154 | .500 | 1.375 | 1.475 A91E154 | .670 | 1.375 | 1.475
.18 A91B184 | .400 | 1.063 | 1.163 A91C184 | .500 | 1.125 | 1.225 A91D184 | .562 | 1.375 | 1.475 A91E184 | .670 | 1.875 | 1.975
.20 A91B204 | .400 | 1.063 | 1.163 A91C204 | .500 | 1.125 | 1,225 A91D204 | .670 | 1.375 | 1.475 A91E204| .670 | 1.875 | 1.975
.22 A91B224 | .400 | 1.063 | 1.163 A91C224 | .500 | 1.125 | 1.225 A91D224 . A91E224| .670 | 1.875 | 1.975
.27 A91B274 | .500 | 1.125 | 1.225 A91C274| .562 | 1.375 | 1.475 A91D274
33 A91B334 | .500 | 1.125 | 1.225 A91C334 | .562 | 1.375 { 1.475 A91D334
.39 A91B394 | .500 | 1.125 | 1.225 A91C394 | .562 | 1.375 | 1.475 A91D394
47 A91B474 | .562 | 1.125 | 1.225 A91C474 | .670 | 1.375 | 1.475 A91D474
.50 A91B504 | .562 | 1.125 | 1.225 A91C504 | .670 | 1.375 | 1.475 A91D504
.56 A91B564 | .562 | 1.375 | 1.475 A91C564 | .670 | 1.375 | 1.475
.68 A91B684 | .562 | 1.375 | 1.475 A91C684 | .670 | 1.875 | 1.975 . . :
75 A91B754 | 670 | 1375 |1.475 | A9iC754 | 750 |1.875 | 1.975 “A"" Diameter =0.010 Without Sleeving
.82 A91B824 | .670 | 1.375 | 1.475 A91C824 | .750 | 1.875 | 1.975 +0.02
—0.00 Wi leevi
1.0 A91B105 | .670 | 1.375 |1.475 A91C105 | .750 | 1.875 | 1.975 0-00 With Mylar Sleeving
1.2 A91B125 | .670 | 1.375 | 1475 “B” Case Length =0.03 With or Without Sleeving

“C” Bead to Bead
Max. Length

The lengths shown in table are

ODE
LEAD C maximum and include solder beads

W=Tinned coPper clad steel:

#22 (.025") for ,312"” case

dia.& smaller; #20(.032")

SLEEVING CODE for .400” & .500” case dia.
C =Tinned oxygen-free

S =Mylar sleeve
- copper: #18 (.040") for
X=No sleeve dia. &

1625 MINIMUM TYP

CAPACITANCE
TOLERANCE

VOLTAGE

B=50VDC
C=100vDC ' - .
D=200VDC ¢
E=400VDC PICOFARAD CODE: First two digits represent significant figures.

Last digit represents number of zeros to follow. Example: 104 =

100,000 picofarads.
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1500 CAPACITORS 1500
» ® ® AB D
REl IAB
N G . ¥,
OMPO n AR 0 APACITOR
TYPE A91B 50VDC | TYPE A91C 100VDC| TYPE A91D 200VDC | TYPE A91E 400VDC
AC RATINGS AC RATINGS - AC RATINGS AC RATINGS
: RMS RMS ‘Max, RMS RMS Max. RMS RMS Max. RMS ‘RMS Max.
""F Volits Volts RMS Voits Vaolts RMS Voits Volits ‘RMS - Voits Volts ~'RMS
400Hz 40KH2z Amps 400Hz 40KHZ Amps 400Hz 40KHz Amps 400Hz 40KH2z Amps.
001 36.0 36.0 .009 60.0 60.0 ..015 120.0 80.0 020 240.0 100.0 .025
.0012 36.0 36.0 011 60.0 60.0 018 120.0 80.0 .024 240.0 100.0 .030
.0015 36.0 36.0 013 60.0 60.0 022 120.0 80.0 .030 240.0 100.0 .037
.0018 36.0 36.0 016 60.0 60.0 .027 120.0 80.0 036 240.0 100.0 .045
.002 36.0 36.0 .018 60.0 60.0 .030 120.0 80.0 .040 240.0 100.0 .050
.0022 36.0 36.0 .020 60.0 60.0 .033 120.0 80.0 044 240.0 100.0 .055
0027 36.0 36.0 024 60.0 60.0 041 120.0 80.0 054 240.0 100.0 .068
.0033 36.0 36.0 .030 60.0 60.0 .050 120.0 80.0 .066 240.0 100.0 .083
.0039 36.0 36.0 .035 60.0 60.0 .058 120.0 80.0 .078 240.0 100.0 097
.0047 36.0 36.0 .042 60.0 60.0 071 120.0 80.0 094 240.0 1000 - 12
.005 36.0 36.0 .045 60.0 60.0 075 120.0 80.0 .10 240.0 100.0 13
.0056 36.0 36.0 .050 60.0 60.0 .084 120.0 80.0 11 240.0 100.0 14
.0068 36.0 36.0 .061 60.0 60.0 .10 120.0 80.0 14 240.0 100.0 17
.0075 36.0 36.0 .067 60.0 60.0 A1 120.0 80.0 15 240.0 100.0 19
.0082 36.0 36.0 074 60.0 60.0 12 120.0 80.0 .16 240.0 100.0 21
.01 36.0 36.0 090 60.0 60.0 .15 120.0 80.0 .20 240.0 100.0 .25
.012 36.0 36.0 a1 60.0 59.0 18 120.0 78.0 .23 240.0 100.0 30
015 36.0 36.0 14 60.0 58.0 22 120.0 76.0 29 240.0 94.0 .35
.018 36.0 36.0 .16 60.0 57.0 26 120.0 74.0. .33 240.0 90.0 41
.02 36.0 36.0 .18 60.0 55.0 .28 120.0 71.0 36 240.0 88.0 44
022 36.0 36.0 .20 60.0 53.0 29 120.0 680 | 37 240.0 85.0 47
027 36.0 36.0 24 60.0 51.0 34 120.0 650 | .44 240.0 81.0 .55
033 36.0 36.0 30 60.0 50.0 41 120.0 62.0 - 51 240.0 78.0 .65
039 36.0 36.0 35 60.0 48.0 47 120.0 60.0 -~ .59 240.0 75.0 .73
.047 36.0 36.0 42 60.0 47.0 .55 120.0 57.0 67 - | 2400 71.0 .83
.05 36.0 36.0 45 60.0 46.0 .58 120.0 56.0 70 240.0 70.0 .88
.056 36.0 36.0 .50 60.0 46.0 64 120.0 56.0 .78 , 240.0 67.0 .95
068 36.0 34.0 .58 60.0 42.0 7 120.0 50.0 85 | 2400 60.0 1.02
.075 36.0 33.0 .61 1 60.0 40.0 75 120.0 47.0 .88 . 240.0 55.0 1.03
082 36.0 320 .66 60.0 38.0 78 120.0 44.0 .90 240.0 50.0 1.03
1 36.0 30.0 75 60.0 36.0 .90 120.0 42,0 1.10 240.0 46.0 1.20
12 36.0 30.0 .90 60.0 35.0 1.05 120.0 40.0 1.20 240.0 44.5 1.34
.15 36.0 26.0 .98 60.0 33.0 1.24 120.0 36.0 134 240.0 40.0 1.50
.18 36.0 25.0 113 60.0 31.0 1.40 120.0 34.0 1.54 240.0 38.0 1.70
.20 36.0 24.0 1.20 60.0 30.0 1.50 120.0 33.0 1.65 240.0 37.0 1.85
.22 36.0 23.0 1.27 60.0 27.0 1.50 120.0 32.0 1.76 240.0 35.0 1.93
27 36.0 19.0 1.28 60.0 24.0 1.62 120.0 29,0 1.96
.33 36.0 18.0 1.48 60.0 23.0 1.90 1200 28.0 2.31
.39 36.0 17.0 1.66 60.0 22.0 2.15 120.0 27.0 2.63
47 36.0 15.7 1.85 60.0 21.0 247 120.0 26.0 3.06
.50 36.0 15.2 1.90 60.0 20.0 2.50 120.0 25.0 3.13
.56 36.0 14.4 2.01 60.0 19.0 2.64 120.0 23.0 3.17
.68 36.0 14.0 2.38 60.0 16.0 2.72
.75 36.0 13.0 244 60.0 15.0 2.81 "
.82 36.0 12,0 2.46 60.0 14.0 2.87
1.0 36.0 10.0 2,50 60.0 12.0 3.00
1.2 36.0 9.1 2.73
_\ /\_UPPER PEAK
DC RATING T_ TF
1. THE COMBINED DC AND AC VOLTAGES SHOULD NOT EXCEED OF I
THE DC RATINGS, SEE FIGUR CAPACITOR D‘g“v‘;gl':mm PEAK TO PEAK
2. CAPACITORS MAY BE OPERATED AT HIGHER FREQUENCIES, VOLTAGE RIPPLE VOLTAGE
AT_REDUCED RMS VOLTAGE SUCH THAT MAX. AC CURRENT
RATINGS ARE NOT EXCEEDED.
3. CAPACITORS CAN HANDLE PULSE CURRENTS UP TO 100
TIMES GREATER THAN THE PEAK CURRENTS CALCULATED o
FROM THE RATED RMS RATING (PROVIDED SLOW REPETITION . FULL RATING TO 150°C
RATES ARE USED). IF THERE IS ANY DOUBT, A SKETCH OF 100% == g T
THE VOLTAGE AND CURRENT WAVE FORMS WITH TIME BASE o
SHOULD BE SENT TO CRC FOR ANALYSIS. 50%
N E)65 150°C
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1500 CAPACITORS 1500

CRC —==— POLYSTYRENE ESTABLISHED

RELIABILITY
COMPONENT RESEARCH CO. K93 CAPACITORS

PRODUCT F

o L -

5,000,000 MEGOHMS MIN. INSULATION RESISTANCE FOR VALUES 0.2uF AND LESS.

0.02% MAXIMUM DIELECTRIC. ABSO_RPTION.

0.1% MAXIMUM SHELF DRIFT FOR 10 YEARS (OR IN NORMAL USE).

UTILIZES CRC UNIQUE PATENTED, RUGGED, LOW LOSS LEAD TERMINATIONS, QUALIFIED FOR ALL HI-REL
PROGRAMS. ’ : )

HERMETICALLY SEALED, HIGH RELIABILITY SCREENED FOR CRITICAL AEROSPACE PROGRAMS.

100% RELIABILITY SCREENING, INCLUDES TEMPERATURE CYCLING, FINE LEAK TEST, AC SQUARE
WAVE TEST. _ ‘

SIMILAR GENERIC PARTS HAVE BEEN QUALIFIED FOR TRIDENT PROGRAM..

AVAILABLE IN *0.1% TO =10% CAPACITANCE TOLERANCE FROM 50VDC TO 400VDC.

AC AND DC RATED.

I ! % CAPACITANCE
Fr e — CHANGE
; I i I v, WITH
10 ! t { = f , | TEMPERATURE
INSULATION - —
N | : RESISTANCE o5 | % DISSIPATION
- WITH - FACTOR
TEMPERATURE . WITH
IN MEGOHMS ;" TEMPERATURE
10 (0.1 yF OR LESS) — -
% VOLTAGE
50 RATING
104 WITH
TEMPERATURE

FEEDBACK CIRCUITS

A\PPUCATIONS TEMPERATURE COMPENSATION

COUPLING AND DECOUPLING

PULSE FORMING NETWORKS
INTEGRATING CIRCUITS

* m CRITICAL TIMING CIRCUITS n
: B FIXED TUNING CIRCUITS m POWER SUPPLY FILTERING
TYPICAL B FILTERING ® GYRO CIRCUITS
n "
n n

TEST RESULTS FOR 75
SERIES N53 CAPACI-
TORS LIFE TESTED FOR
2000 HOURS AT +85°C

AT 140% OF RATED DC N53B .012 20 5x105 2x107| 5x107 0.5 0.00 | +.26 .05 .01 .01

VOLTAGE. THERE WERE
NO FAILURES FOR THIS Ns3B | .1 20 5x105 | 1x107| sx107] 0.5 —.03 | +.29 .05 01| 01
TEST. N53 CAPACITORS
ARE THE SAME CON- N53B | .82 | 15 5x105 | 5x106{ 4x10’| 0.5 -.02 | +.18 .05. 01| .01
STRUCTION AND DE-
SIGN AS K93 SERIES Ns3C | .02 5 5x105 [3.3x107| 5x107| 0.5 —.025 | +.245 .05 o | .o
CAPACI .
ACITORS Ns3C | .039 5 5x105 |5.5x106| 1x108] 0.5 -.01 | +.30 .05 o1 | .01
N53C | - .068 20 5x105 | 1x107| 2x107] 0.5 +.06 | +.22 .05 01| .01

COMPONENT RESEARCH CO., INC. = 1655 26TH STREET = SANTA MONICA, CALIF. 90404 » (213) 829-3615, TWX: (910) 343-6864
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1500 . CAPACITORS ’ 1500

CRC —==— POLYSTYRENE ESTABLISHED

RELIABILITY
COMPONENT RESEARCH CO. K93 CAPACITORS

- KO8 SPECIFICAT IONS

OPERATING TEMPERATURE - -—65°C to 85°C At full rated voltage.

‘DIELECTRIC- ABSORPTION | 0.02% maximum At 25°C when measured per MIL-C-83421.
DISSIPATION FACTOR - = | 0.02% maximum .~ At 25°C when measured per MIL-C-83421.
DiELEGTRlc STRENGTH.. .| 200% rated voltage ) At 25°C from terminal to terminal and terminals to case

. for 60 seconds minimum. )

TEMPERATURE TR N —80 +50 PPM/°C For values 0.001uF to 0.0082uF

- COEFFICIENT : . —60 =50 PPM/°C For values 0.01uF to 2.7uF

e . G Special polystyrene capacitors can be supplied witha, .
temperature coefficient of —20 to —100 PPM/°C that .
is linear to =30 PPM/°C and_+10 PPM/°C. A wide
selection is available of large uF values in bathtub and
custom cases.

CAPACITANCE STABILITY 21 0.03% maxfmum Drift With five cycles from —25°C to +85°C

HERMETIC SEAL “o] 1 X 10%atm/cm?3/sec. Maximum leak rate.
INSUI.ATION RES!§TANC See |.R. Table Measured from terminal to terminal at rated DC voltage

and 5 minutes charge time. Values greater than 1uF,
allow an additional minute/uF charge tlme

MINIMUM INSULATION RESISTANCE |——het  { ¢ 1 S ——7
0.001 TO 10,000,000 5,000,000 1,000,000
- AT RATED DC VOLTAGE O.luF Megohms Megohms Megohms
FOR VALUES OVER 1.0uF DIVIDE LIMIT SHOWN BY uF GREATER 1,000,000 500,000 : 100,000
TO OBTAIN MINIMUM I.R, EXAMPLE: A 2.0uF CAPACI- Mogohms- sohms- Sohms-
TOR AT-25°C IS 1,000,000 + 2 = 500,000 MEGOHMS. THAN 0.1uF “Megohms-uf Megohms-uF Megohme-uF

THERMAL AGING _ , . 4.7.3 There shall be 100%

1 From —65°C to +85°C, 5 cycles min. no physical damage | Test
2 SEAL TEST (FINE LEAK) Helium bomb 45 PSI for 1 hr. 475 | 1x10fatm/cm?/sec. | 100%
‘ minimum, check for helium leak max. - Test

3 SEAL TEST (GROSS LEAK) Place in 85°C hot water for 60 seconds 475 No continuous 100%
: “minimum and observe for bubbles bubble stream Test

AC SQUARE WAVE Apply 100Hz square wave at a peak to 4.76 No shorts ’ 100%

4 (TERMINAL TO TERMINAL) peak voltage of 3 times DC rated Test

voltage for 60 seconds minimum.
Do not exceed 800 volts peak to peak.’

: DC HI-POT Apply 200% of rated DC voltage 4.7.6 Noshorts 100%

5 (TERMINAL TO TERMINAL for 60 seconds minimum Test
AND TERMINALS TO CASE)

6 INSULATION RESISTANCE. | At 25°C at rated DC voltage : 4.7.7 Per |.R. Table 100%

(TERMINAL TO TERMINAL) i . Test

o 7 % CAPACITANCE At 25°C at 1KHz ’ 4.7.8 Per ‘part number’ | 100%

TOLERANCE | Test

g | % DissIPATION FACTOR At 25°C at 1KHz, values above | 479 |0.02% max. 100%

_ 1uF measured at 0.1KHz Test

9 VISUAL AND MECHANICAL For marking, dimensions, and 4.7.1 Per specification 1.0%

INSPECTION workmanship as required. ) ) AQL

COMPONENT RESEARCH CO., INC. » 1655 26TH STREET » SANTA MONICA, CALIF. 90404 = (213) 829-3615. TWX: (910) 343-6864

EEM 1983 For manufacturers’ sales offices refer to Manufacturers & Sales Offices Directory 1-1051



1500 : CAPACITORS 1500

- ESTABLISHED
CRC POLYSTYRENE RELIABILITY

COMPONENT RESEARCH CO. K93 CASE DIMENSIONS CAPACITORS

.001 93B102 .193 562 .662 93C102 .193 .687 787 93D102 235 | .687 .787 | 93E102 .312 .687 .787
0012 938122 | *.193 .562 .662° | 93C122 .193 .687 .787 | '93D122 .235° .687 .787 93E122 312 .687 787
.0015 938152 .193 562 .662 930152 .193 .687 787 93D152 ‘.235 .687 .787 93E152 312 .687 787
.0018 938182 .193 .562 .662 930182 .193 .687 787 93D182 235 687 787 93E182 312 | .687 787
.002 938202 .193 .562 662 930202 .193 .687 .787 930202 235 | .687 .787 93E202 312 687 787
.0022 938222 193 | 562 | .662 93C222 .193 .687 .787 '} 93D222 .235 .687 787 93E222 312 .687 787
.0027 938272 .193 .562 .662 93C272 .193 .687 .787 93D272 235 .687 787 93E272 .| .312 .687 787
.0033 93B332 .193 .562 .662 93C332 .193 .687 787 93D332 235 .687 .787 93E332 312 .687 787
.0039 93B392 193 562 .662 93C392 .193 .687 787 93D392 235 .687 '| .787 93E392 312 .687 787
.0047 938472 .193 .562 .662 93C472 193 .687 787 930472 .235 .687 .787 93E472 312 687 787
.005 938502 .193 .562 .662 93C502 .193 .687 787 93D502 235 .687 .787 93E502 312 .687 787
.0056 .93B562 .193 .562 .662 93C562 .193 .687 787 93D562 .235 .687 787 93E562 312 .687 787
.0068 938682 .193 562 .662 93C682 .193 .687 .787 93D682 235 .687 787 93E682 312 .687 787
.0075 93B752 .193 .687 .787 93C752 .193 .813 913 93D752 .235 .813 913 93E752 312 813 913
.0082 933_822 .193 .687 | .787 93C822 .193 | .813 913 93D822 | .235 .813 913 93E812 312 .813 913
.01 938103 .193 .687 787 93C103 .193 .813 913 930103 | ".235 .813 913 93E103 312 .813 913
012 93B123 193 .687 787 93C123 .193 .813 913 93D123 235 813 913 93E123 312 .813 913
015 93B153 235 .687 787 93C153 235 813 913 93D153 312 .813 913 93E153 .400 813 913
.018 938183 235 .813 913 93C183 312 .813 .913 § 93D183 400 .813 913 93E183 .400 | 1.063 | 1.163 -
.02 938203 235 .813 913 93C203 312 .813 913 93D203 .400 .813 913 93£203 400 | 1.063 | 1.163
.022 93B223 | .235 .813 913 930223 312 | .813 913 93D223 400 | .813 913 93E223 .400 | 1.063 | 1.163
.027 93B273 .235 .813 913 930273 312 .813 913 930273 400 .813 913 93E273 .400 | 1.063 | 1.163
.033 938333 .235 .813 913 93C333 312 .813 913 93D333 .400 .813 913 93E333 .400 | 1.063 | 1.163
.039 93B393 312 .813 913 93C393 400 .813 913 93D393 .400 |'1.063 | 1.163 93E393 500 | 1.125 | 1.225
047 93B473 312 .813 913 93C473 400 .813 913 93D473 400 | 1.063 | 1.163 93E473 500 | 1.125 | 1.225
.05 938503 312 .813 913 93C503 .400 813 913 930503 .400 | 1.063 | 1.163 93E503 500 | 1.125 | 1.225
.056 93B563 312 .813 913 93C563 | .400 .813 913 93D563 400 | 1.063 | 1.163 93E563 500 | 1.125 | 1.225
068 93B683 .400 813 913 930683 .400 | 1.063 | 1.163 930683 .500 | 1.125 | 1.225 93E583 .500 | 1.375 | 1.475

. .075 . 93B753 .400 .813 913 93C753 400 | 1.063 | 1.163 93D753 500 | 1.125 | 1.225 93E753 .500 | 1.375 | 1.475
.082 938823 .400 .813 913 930823 400 | 1.063 | 1.163 930823 500 | 1.125 | 1.225 |} 93E823 500 | 1.375 | 1.475
1 93B104 .400 .813 913 93C104 .400 | 1.063 | 1.163 93D104 .500 | 1.125 } 1.225 93E104 500 | 1.375 | 1.475
12 93B124 400 .813 913 93C124 .400 | 1.063 | 1.163 93D124 500 | 1.125 | 1.225 93E124 500 | 1.375 | 1.475
15 93B154 400 | 1.063 |1.163 93C154 500 | 1.125 | 1.225 93D154 500 | 1.375 | 1.475 93E154 562 | 1.375 | 1.475
.18 93B184 .400 | 1.063 |1.163 93C184 .500 | 1.125 | 1.225 93D184 .500 | 1.375 | 1.475 93E184 562 | 1.375 | 1.475
.20 938204 .400 { 1.063 |1.163 93C204 500 | 1.125 | 1.225 93D204 500 | 1.375 | 1.475 93E204 562 |1.375 | 1.475
22 938224 400 | 1.063 |1.163 93C224 500 | 1.125 | 1.225 93D224 .500 | 1.375 | 1.475 93E224 562 | 1.375 | 1.475
.27 938274 500 | 1.125 |1.225 930274 500 | 1.375 | 1.475 93D274 562 | 1.375 | 1.475 936274 | .670 | 1.375 | 1.475
.33 938334 500 | 1.125 |1.225 930334 500 | 1.375 | 1.475 93D334 562 | 1.375 | 1.475 93E334 .670 | 1.375 | 1.475
.39 93B394 .500 | 1.375 |1.475 93C394 562 | 1.375 | 1.475 93D394 .670 | 1.375 | 1.475 93E394 .670 | 1.875 | 1.975
A7 938474 562 | 1.375 |1.475 930474 .670 | 1.375 | 1.475 930474 .670 | 1.875 | 1.975 93E474 .750 | 1.875 | 1.975
.50 93B504 562 | 1.375 |1.475 93C504 .670 | 1.375 | 1.475 93D504 .670 | 1.875 | 1.975 93E504 750 | 1.875 | 1.975
.56 93B564 562 | 1.375 |1.475 93C564 .670 | 1.375 | 1.475 93D564 | .670 | 1.875 | 1.975 93E564 750 | 1.875 | 1.975
.68 93B684 .670 | 1.375 | 1.475 930684 .670 | 1.875 | 1.975 93D684 750 | 1.875 | 1.975 93E684 | 1.000 | 1.875 | 1.975
.75 938754 .670 | 1.875 |1.975 930754 750 | 1.875 | 1.975 930754 | 1.000 | 1.875 | 1.975 93E754 | 1.000 | 2.375 | 2.475
.82 938824 .670 | 1.875 |1.975 93C824 .750 | 1.875 | 1.975 93D824 | 1.000 | 1.875 | 1.975 93E824 | 1.000 | 2.375 | 2.475

1.0 93B105 .670 | 1.875 |1.975 93C105 .750 | 1.875 | 1.975 930105 | 1.000 | 1.875 | 1.975 93E105 | 1.000 | 2.375 | 2.475

1.2 93B125 .750 | 1.875 |1.975 93C125 | 1.000 | 1.875 | 1.975 7 : 7

15 93B155 750 | 1.875 |1.975 93C155 | 1.000 | 1.875 | 1.975

1.8 938185 | 1.000 | 1.875 | 1.975 93C185 | 1.000 | 2.375 | 2.475

2.0 938205 | 1.000 | 1.875 |1.975 93C205 | 1.000 | 2.375 | 2.475

2.2 938225 | 1.000 | 1.875 | 1.975 :

2.5 93B255 | 1.000 | 2.375 |2.225

2. 938275 | 1.000- | 2.375 | 2.225

sr;';g - N
K93 B 104 J S W a LEAD CODE e - T
A ' ! ,% ; W=Tinned copper clad steel: Diameter ==0.010 Without Sleeving
- & zzéozs,l)lfor#aééz(lz)%azs'% S
ia.& smaller; - i :
for .400" & .5007 case dia. ] 0.00 With Mylar Sleeving
_ C =Tinned oxygen-free “B" Case Length =0.03 With or Without Sleeving
Ny Z'e:'v?ve ?;’g’z??;;fgzi%’;’;fgg, “C" BeadtoBead | The lengths shown in table are
) ) Max. Length maximum and include solder beads
CAPACITANCE K=10% F=1% B 1625 MINIMUM T
’ = ' = = . . K MUM TYP
TOLERANCE J=5% D=12% A=1% ,
G=2%

VOLTAGE -

B=50vDC | ) -

gf;ooxoc §§§ PICOFARAD CODE: First two digits represent significant fngures.
=200VDC | Last digit represents number of zeros to follow. Example~ 104 =

E=400v0C | | 100,000 picofarads.

COMPONENT RESEARCH CO.,‘ INC. = 1655 26TH STREET = SANTA MONICA, CALIF. 90404 = (213) 829-3615, TWx: (910) 343-6864
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1500 CAPACITORS ' 1500

CRC - POLYSTYRENE ESTABLISHED
RELIABILITY
COMPONENT RESEARCH CO. K93 AC RATINGS CAPACITORS
TYPE K93 TYPE K93 - TYPE K93 o TYPE K93
50VDC ' 100VDC : . 200VDC A 400\/00 :
MAXIMUM AC RATINGS MAXIMUM AC RATINGS MUM AC RATINGS - |~ MAXIMUM AG RATINGS
- RMS Freq. RMS RMS [ Freq. RMS § RMS | Frea. | RMS. .} RMS | Freq. | RMS:
: uF Volts In KHz Amps Valts. InKHz |- Amps. | Volts In KHz Amps L " Volts 'lnr'lg:lz/ Amps
.001 36,0 400 009 60.0 40.0 015 | 1200 40.0 .03 240.0 " 40.0 06
.0012 36.0 40.0 011 60.0 40.0 018 120.0 40.0 .036 240.0 40.0 072
.0015 360 | 400 .013 60.0 40.0 022 120.0 40.0 .044 240.0 40.0 .088
.0018 36.0 40.0 016 60.0 40.0 027 120.0 40.0 054 | 2400 40.0 .108
.002 36.0 40.0 .018 60.0 40.0 03 ] 1200 40.0 .06 240.0 400 | .12
.0022 36.0 40.0 .020 60.0 40.0 .033 120.0 40.0 .066 240.0 40.0 132
.0027 36.0 40.0 .024 60.0 40.0 .041 120.0 40.0 .082 240.0 400 .16
.0033 36.0 40.0 .030 60.0 40.0 045 120.0 400 | .09 240.0 40.0 .18
.0039 36.0 400 .035 60.0 40.0 059 120.0 40.0 12 240.0 40.0 .24
.0047 36.0 40.0 .042 60.0 40.0 071 120.0 40.0 14 240.0- 400 | - .28
.005 36.0 40.0 .045 60.0 40.0 075 120.0 40.0 15 240.0 40.0 .30
.0056 36.0 40.0 .050 60.0 40.0 .084 120.0 40.0 17 240.0 40.0 34
.0068 36.0 40.0° .061 60.0 400 | .102 120.0 40.0 2 240.0 40.0 4
.0075 36.0 40.0 .067 60.0 40.0 11 120.0 40.0 22 2400 | 40.0 44
.0082 36.0 40.0 .074 60.0 40.0 12 120.0 400 | .24 240.0 40.0 .48
.01 36.0 40.0 090 60.0 40.0 .15 120.0 40.0 30 240.0 40.0 .60
.012 36.0 40.0 11 60.0 40.0 .18 120.0 40.0 .36 240.0 40.0 72
015 36.0 40.0 .14 60.0 40.0 22 120.0 40.0 44 240.0 40.0 .88
.018 36.0 40.0 .16 60.0 40.0 27 120.0 40.0 .54 240.0 40.0 1.1
.02 36.0 40.0 .18 60.0 40.0 3 120.0 40.0 6 240.0 40.0 1.2
022 36.0 40.0 .20 60.0 40.0 .33 120.0 40.0 .66 240.0 40.0 1.3
.027 36.0 40.0 24 60.0 40.0 41 120.0 40.0 82 240.0 40.0 1.6
.033 36.0 40.0 .30 60.0 40.0 45 120.0 40.0 9 240.0 40.0 1.8
.039 36.0 40.0 35 60.0 40.0 .59 120.0 40.0 1.2 240.0 40.0 2.4
.047 36.0 40.0 42 60.0 40.0 71 ©120.0 40.0 14 240.0 - 40.0 2.9
.05 36.0 40.0 45 60.0 40.0 5 120.0 40.0 1.5 240.0 40.0 3.0
.056 36.0 40.0 .50 60.0 40.0 .84 120.0 40.0 1.7 2400 |- 355 3.0
.068 36.0 40.0 .61 60.0 40.0 1.0 120.0 40.0 2.0 240.0° 34,1 3.5
075 36.0 40.0 .67 60.0 40.0 1.1 120.0 400 - 2.2 240.0 30.9 3.5
.082 36.0 40.0 74 60.0 40.0 1.2 120.0 40.0 2.4 240.0 28.3 3.5
1 36.0 40.0 .90 60.0 40.0 15 120.0 40.0 3.0 240.0 23.2 35
12 36.0 36.9 1.0 60.0 40.0 1.8 120.0 33.1 3.0 240.0 19.3 35
15 36.0 40.0 1.4 60.0 40.0 2.2 120.0 30.9 35 240.0 17.7 4.0
.18 36.0 40.0 1.6 60.0 40.0 2.7 120.0 25.8 3.5 240.0 14.7 4.0
.20 36.0 40.0 1.8 60.0 40.0 3.0 120.0 23.2 3.5 240.0 13.2 4.0
.22 36.0 40.0 2.0 60.0 36.2 3.0 120.0 211 35 240.0 12.0 4.0
.27 36.0 40.0 2.4 60.0 34.4 35 120.0 19.6 4.0 240.0 11.0 45
.33 36,0 40.0 3.0 60.0 28.1 35 120.0 16.1 4.0 240.0 9.0 4.5
.39 36.0 40.0 35 60.0 32.6 4.0 120.0 15.3 45 240.0 8.5 5.0
47 36.0 37.6 4.0 60.0 25.4 4.5 120.0 14.1 5.0 240.0 7.0 5.0
.50 36.0 35.4 4.0 60.0 23.8 45 120.0 13.2 5.0 240.0 6.6 5.0
.56 36.0 31.6 4.0 60.0 21.3 45 120.0 11.8 5.0 240.0 5.9 5.0
.68 36.0 28.6 45 60.0 195 5.0 120.0 10.7 5.5 240.0 5.8 6.0
.75 36.0 29.5 5.0 60.0 19.4 5.5 120.0 10.6 6.0 240.0 6.2 7.0
.82 36.0 27.0 5.0 60.0 17.8 5.5 120.0 9.7 6.0 240.0 5.6 7.0
1.0 36.0 22.1 5.0 60.0 14.6 5.5 120.0 .79 6.0 240.0 4.6 7.0
1.2, 36.0 20.4 5.5 60.0 13.2 6.0 )
15. 36.0 16.2 5.5 60.0 10.6 6.0
1.8 36.0 14.7 6.0 60.0 10.3 7.0
2.0 36.0 13.2 6.0 60.0 9,28 7.0 .
2.2 36.0 12.06 6.0
2.5 36.0 115 6.5
2.7 36.0 10.66 6.5
T N _UPPER PEAK
DC RATING T K3
1. - OF
H‘.E %%MRBA%%% S,CSIEEDF(E% \ég!.TAGES SHOULD NOT EXCEED CAPAGITOR :C,Rv?ggmm PEAK TO PEAK ¥
2. CAPACITORS MAY BE OPERATED AT HIGHER FREQUENCIES, VOLTAGE RIPPLE VOLTAGE
AT 'REDUCED RMS VOLTAGE SUCH THAT MAX. AC CURRENT
RATINGS ARE NOT EXCEEDED.
3. CAPACITORS CAN HANDLE PULSE CURRENTS UP TO 100
TIMES GREATER THAN THE PEAK CURRENTS CALCULATED o
FROM THE RATED RMS RATING (PROVIDED SLOW REPETITION FULL RATING TO 85°C
RATES ARE USED). IF THERE IS ANY DOUBT, A SKETCH OF
THE VOLTAGE AND CURRENT WAVE FORMS WITH TIME BASE
SHOULD BE SENT TO CRC FOR ANALYSIS.
-65 85°C
| |

COMPONENT RESEARCH CO., INC. ® 1655 26TH STREET = SANTA MONICA, CALIF. 90404 = (213) 829-3615, TWX: (910) 343-6864
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1500

CAPACITORS 1500

ESTABLISHED
RELIABILITY

DOUBLE LAYER

A10

COMPONENT RESEARCH CO.

See I.R. Table and 5 minutes charge time. Values greater than 1uF,
allow an additional minute/uF charge time.
MINIMUM INSULATION RESISTANCE RANGE z°e 8see 100°¢ 128°C
AT RATED DC VOLTAGE .001 TO 3,000,000 - 500,000 200,000 20,000
FOR VALUES OVER 0.1uF DIVIDE LIMIT SHOWN BY uF 0-1uF Megohms Megohms Megohms Megohms
TO OBTAIN MINIMUM I.R. EXAMPLE :A 0.18uF CAPACI- EATE
TOR AT 25°C IS 300,000 + 0.18 = 1,666,666 MEGOHMS. GREATER | 300,000 50,000 20,000 2,000
> SHAN Megohms-uF Megohms-uF Megohms-uF | Megohms-uF

CAPACITORS

Type A10 capacitors utilize a dual layer construction as extra assurance cl'earin'gs that
low resistance faults will not occur. See Index for Capacitor Fault Scanning.

-—65°C to +100°C

At full rated voltage, derate linearly to 50% of rated
voltage at 125°C.

0.1% maximum

At 25°C when measured per MIL-C-83421.

0.15% maximum

At 25°C when measured per MIL-C-83421.

100Hz, 60 seconds minimum

At 25°C at a peak to peak voltage of 3 times rated DC
voltage, terminal to terminal per MIL-C-83421.

200% DCvolts

At 25°C from terminal to terminal and terminals to case
for 60 seconds minimum.

+1%

0% to —2%

From 25°C to +125°C.
From 25°C to —55°C.

+0.2% '

When measured at any two corresponding temperature

-points taken in five successive temperature cycles from
—65°C to +125°C.

1 X 10%atm/cm3/sec.

Maximum leak rate.

Measured from terminal to terminal at rated DC voltage

BURN-IN 48 hrs. minimum at 125°C, 4.7.2 No physical damage 100%
1 at 140% rated DC voltage P & Test
2 THERMAL AGING 10 cycles minimum from —65°C to 4.7.3 No physical damage 100%
¥1250C Test
Helium bomb 45 PSI for 1 hr. 4.7.5 1x10 ¢atm/cm?3/sec. 100%
3 SEAL TEST (FINE LEAK) minimum, check for helium leak max Tes,tO
O 4.7.5 No continuous 100%
4 SEAL TEST (GROSS LEAK) Per MIL-C-83421 ) bubble stream Test
AC SQUARE WAVE Apply 100Hz at a peak to peak 4.7.6 No shorts 100%
5 (TERMINAL TO TERMINAL) voltage of 3 times DC rated voltage Test
for 60 seconds minimum
DC Hi-POT Apply 200% of rated DC voltage 4.7.6 No shorts 100%
6 (TERMINAL TO TERMINAL for 60 seconds minimum Test
AND TERMINALS TO CASE)
INSULATION RESISTANCE : 300,000 megohm-uF 100%
7 (TERMINAL TO TERMINAL) At 25°C at rated DC voltage 4.7.7 need not exceed Test
3,000,000 megohms
8 % CAPACITANCE At 25°C at 1KHz 4.7.8 Per part number 100%
. TOLERANCE Test
At 25°C atyl KHz, values above 4.7.9 0.15% max. 100%
9 % DISSIPATION FACTOR 1uF measure at 0.1KHz Test°
1 0 VISUAL AND MECHANICAL For marking, dimensions, and 4.7.1 Per specification 1.0%
INSPECTION workmanship AQL
1. Capacitors are packaged and shipped with Certifica- code lot. 3. Process and inspection data is maintained
tion of Conformance. 2. Traceability to production and on file per NHB 5300.4 (1C), MIL-Q-9858 and MIL-STD-790.
test records by permanent marking of parts with date :

COMPONENT RESEARCH CO., /NC.' ® 1655 26TH STREET = SANTA MONICA. CALIF. 90404 = (213) 829-3615. TWX: (910) 343—6864‘
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1500 CAPACITORS . 1500

ESTABLISHED
—in—
CRC DOUBLE LAYER RELIABILITY
COMPONENT RESEARCH CO. A10 CASE DIMENSIONS CAPACITORS
TYPE Al0B TYPE Al0C TYPE Al0D TYPE AlOE
50vVDC RATED 100VDC RATED 200vDC RATED 400VDC  RATED
| Basic | Diam.|Length|Length | Basic | Diam.|Length|Length | Basic | Diam.|Length|Length | Basic | Diam.|Length|Length
uF . | BN A B C P/N A B c P/N A B [ PIN |- A | B [4
.001 A10B102 | .170 | .500 | .600 fA10C102| .170 | ".500 | .600 |J A1op102| .170 | .562 | .662 | A10E102 [ .193 | .562 | .662
.0012 A10B122 [ .170 | .500 | .600 J Al0C122| .170 | .500 | .600 J A10D122| .170 | .562 | .662 | AlOE122 | .193 | .562 | .662
.0015 A10B152 | .170 | .500 | .600 J A10C152 | .170 | .500 | .600 ] A10D152| .170 | .562 | .662 | A10E152 | .193 | .562 | .662
.0018 A10B182 | .170 .500 .600 A10C182 | .170 .500 .600 A10D182 [ .170 562 .662 A10E182 | .193 .562 .662
.002 A10B202 | .170 .500 .600 A100202 | .170 .500 .600 A10D202 [ .170 562 .662 A10E202 | .193 .562 .662
.0022 A10B222 | .170 | .500 | .600 J A10C222 |. .170 | .500 | .600 | Al10D222 | .170 | .562 | .662 | A10E222 | .193 | .562 | .662
.0027 A10B272 | .170 [ .500 | .600 f A10C27z | .170 | .500 | .600 | Al0D272 170, 562 | .662 | Al0E272 | .235 | .562 | .662
.0033 A10B332 [ .170 | .500 | .600 § A10C332 | .170 | .500 | .600 f§ Al0D332| .170 [ .562 | .662 |} Al10E332 ( .235 | .562 | .662
.0039 A10B392 | .170 | 500 | .600 | Aloc392 | 170 | 500 | .600 § A10D392 | 170 | 562 | 662 | AlOE392 | .235 | .562 | .662
.0047 A10B472 | .170 | .500 | .600 J A10C472( .170 | .500 | .600 J Al0D472| .170 | .562 | .662 | A10E472| .235 | .562 | .662
.005 A10B502 { .170 | .500 | .600 |§ A10C502 | .170 | .500 | .600 | A10D502| .170 | 562 | .662 | A1OE502 | .235 | .562 | .662
.0056 A10B562 | .170 | .500 | .600 § A10C562 | .170 | .500 | .600 | Al0D562 | .170 | 562 | .662 ] A10E562 | .235 | .562 | .662
.0068 A10B682 [ .170 | .500 | .e00 [ Al0Ce82 | .170 [ .562 | .662 [ AloDes2| .170 | .562 | .662 | A10ES82 [ .235 | .687 | .787
.0075 A10B752 | .170 | .562 | .662 | Al0C752 | .170 | .562 | .662 | A10D752 | .193 ‘| .562 | .662 | AlOE752 | .235 | .687 | .787
.0082 A10B822 | .170 | .562 | .662 J A10C822 | .170 | .562 | .662 | A10D822 | .193 | .562 | .662 | A10E822 | .235 | .687 | .787
.01 A10B103 | .170 | .562 | .662 | A10c103 | .170 | .687 | .787 | AloD103| .193 |. .562 | .662 | A10E103 | .235 | .687 | .787
.012 A10B123 | .170 562 662 A10C123 | .170 .687 787 A10D123 | .193 562 662 A10E123 | .235 .687 .787
.015 A10B153 | 1170 | 562 | .662 | A10C153 | .170 | .687 | .787 | AloD153 | .235 | .562 | .662 | A10E153 | .235 | .813 | .913
.018 A10B183 | .193 ( .562 | .662 [JA10Cc183 | .193 | .e87 | .787 | A10D183| .235 | .687 | .787 | AlOE183 | .312 | .813 | .913
.02 A10B203 | .193 562 .662 A100203 | .193 .687 .787 A10D203 | .235 687 .787 A10E203 | .312 .813 913
.022 A10B223 | .193 | .562 | .662 | Aloc223 | .193 | .687 | .787 |§ A10D223 | .235 | .687 | .787 .§ A10E223 | .312 | .813 | .913
027 A10B273 | .193 | .562 | .662 [A10C273 | .193 | .687 | .787 | A10D273| 312 | .687 | .787 | Al0E273| .312 | .813 | .913
.033 A10B333 | .193 .562 .662 A10C333 | .193 .687 .787 A10D333 | .312 .687 787 A10E333 | .312 .813 913
.039 A10B393 | .170 | .687 | .787 | A10C393 | .235 | .687 | .787 | A10D393| .312 | .687 | .787 | A10E393| .312 | .813 | .913
.047 A10B473 | .170 .687 .787 A10C473 | .235 .687 .787 A10D473 | .312 .687 .787 A10E473 | .400 .813 913
.05 A10B503 | .170 .687 .787 A10C503 | .235 .687 .787 A10D503 | .312 .687 787 A10E503 | .400 .813 913
.056 A10B563 | .193 | .687 | .787 | A10C563 | .235 | .687 | .787 |§ Al0D563 | .312 | .813 | .913 | A10E563 | .400 | .813 | .913
.068 A10B683 | .193 | .687 | .787 | A10Ce83 | .235 | .813 | .917 | Alopes83| .312 | .813 | .913 | Al0E683 | .400 | .813 | .913
.075 A10B753 | .193 | .813 | .913 | A10C753| .312 | .687 | .787 | Alop753| .312 | .813 | .913 ] AlOE753 | .400 | 1.063 | 1.163
.082 A10B823 | .193 | .813 | .913 | A10C823 | .312 | .687 | .787 | A10D823| .312 | .813 | .913 | A10E823 | .400 | 1.063 | 1.163
.1 A10B104 | .193 | .813 | .913 | A10c104 | 312 | .687 | .787 | Aloploa| .312 | .813 | .913 | A10E104 | .400 | 1.063 | 1.163
12 1 A10B124 | .235 .687 .787 A10C124 | .312 .687 .787 A10D124 | .312 .813 913 A10E124 | .400 | 1.063 | 1.163
.15 A10B154 | .235 | .687 | .787 | Al0C154| 312 | .813 | .913 | A10D154| .400 | 1.063 | 1.163 | AlOE154 | .400 | 1.375 | 1.475
.18 A10B184 | .235 .813 913 A10C184 | 312 .813 913 A10D184 | .400 | 1.375 | 1.475 A10E184 | .500 | 1.375 | 1.475
.20 A10B204 | .235 .813 913 A10C204 | .312 .813 .913 A10D204 | .400 | 1.375 | 1.475 A10E204 | .500 | 1.375 | 1.475
.22 A10B224 | 312 | .687 | .787 | A10C224| .312 | .813 | .913 | Al0D224| .400 | 1.375 | 1.475 | A10E224 | .500 | 1.375 | 1.475
.27 A10B274 | .312 | .687 | .787 | A10C274 | .312 | 1.063 | 1.163 | A10D274| .500 | 1.375 | 1.475 | A10E274 | .562 | 1.375 | 1.475
.33 A10B334 | .312 | .813 | .913 | A10C334 | .312 | 1.063 | 1.163 | A10D334| .500 | 1.375 | 1.475 | A10E334 | .562 | 1.375 | 1.475
.39 A10B394 | 312 | .813 | .913 | A10C394| .400 | 1.063 | 1.163 | A10D394| .500 | 1.375 | 1.475 | A10E394 | .562 | 1.875 | 1.975
47 A10B474 | .400 .813 913 A10C474 | .400 | 1.063 | 1.163 A10D474 | .500 | 1.375 | 1.475 A10E474 | .562 | 1.875 [ 1.975
.50 A10B504 | .400 | .813 | .913 | A10C504 | .400 | 1.063 | 1.163 | A10D504 | .500 | 1.375 | 1.475 |§ AlOE504 | .562 | 1.875 | 1.975
.56 A10B564 | .400 | .813 | .913 | A10C564 | .400 | 1.063 | 1.163 | A10D564 | .500 | 1.375 [ 1.475 | A10E564 | .562 | 1.875 | 1.975
.68 A10B684 | .400 .813 913 A10C684 | .500 | 1.125 | 1.225 A10D684 | .562 | 1.375 | 1.475 Al0E684 | .750 | 1.875 | 1.975
.75 A10B754 | .400 | 1.063 | 1.163 A10C754 | .500 | 1.125 | 1.225 -} A10D754 | .562 | 1.875 | 1.975 A10E754 | .750 | 1.875 | 1.975
.82 A10B824 | .400 | 1.063 | 1.163 A10C824 | .500 | 1.125 | 1.225 A10D824 | .562 | 1.875 | 1.975 A10E824 | .750 | 1.875 | 1.975
1.0 A10B105 | .400 | 1.063 | 1.163 | A10c105| .562 | 1.125 | 1.225 | A10D105| .562 | 1.875 | 1.975 | A10E105| .750 | 1.875 | 1.975 -
1.2 A10B125 | .500 | 1.125. | 1.225 A10C125| .562 | 1.125 | 1.225 A10D125( .562 | 1.875 | 1.975 A10E125 | 1.000 | 1.875 | 1.975
1.5 A10B155 | .500 | 1.125 [ 1.225 | A10C155| .562 | 1.375 | 1.475 | A10D155| .670 | 1.875 | 1.975 J A10E155 | 1.000 | 2.375 | 2.475
1.8 A10B185 | .500 | 1.375 | 1.475 A10C185 | .670 | 1.375 | 1.475 A10D185 [ .750 | 1.875 | 1.975 A10E185 | 1.000 | 2.375 | 2.475
2.0 A10B205 | .500 | 1.375 | 1.475 A10C205 | .670 | 1.375 | 1.475 A10D205 | .750 | 1.875 | 1.975 A10E205 | 1.000 | 2.375 | 2.475
2.2 A10B225 | .500 | 1.375 | 1.475 | Al0C225| .670 | 1.375 | 1.475 | A10D225| .750 | 1.875 | 1.975
2.5 A10B255 | .500 | 1.375 | 1.475 A10C255| .670 | 1.875 | 1.975 -§ A10D255| .750 | 1.875 | 1.975 F . S R
3.0 A10B305 | .562 | 1.375 | 1.475 A10C305( .670 | 1.875 | 1.975 A10D305 | 1.000 | 1.875 | 1.975 : .
3.3 A10B335 | 562 | 1.375 | 1.475 | A10C335| .670 | 1.875 | 1.675 | A10D335| 1.000 | 1:875 | 1.975 [ FpR spEmAL \IALUES AND‘ ;
4.0 A10B405 | .670 | 1.375 | 1.475 | A10C405| ..750 | 1.875 | 1.975 | A10D405] 1.000 | 2.375 | 2.475 }  TOLERANCES, PLEASE CON-".
4.7 . A10B475 | .670 | 1.375 | 1.475 A10C475( .750 | 1.875 | 1.975 T ACT OUR APPUCA‘“ON X!
5.0 A10B505 | .670 | 1.375 | 1.475 | A10C505| .750 | 1.875 | 1.975 .
6.8 A10B685 | .670 | 1.875 | 1.975 | AL0C685| 1.000 | 2.375 | 2.475 _ DEPARTMENT.
8.0 A10B805 | .670 | 1.875 | 1,975 A10C805 | 1.000 | 2.375 | 2.475 Aol
10.0 A10B106 | .750 | 1.875 | 1.975 l:l\lOClOS 1.000 | 2.375 | 2.475 i
Alo|B|104a| J|s| w}— LEAD CODE  CASEDIMENSIONS |  TOLERANCE LIMITS (INCHES)
T . . | e e A St | “A” Diameter =£.010 Without Sleeving
i e s & e : dia. & smailer; #20(.032")
. - : for .400” & .500” case dia. +0.02 .
*SLEEVING CODE | C =Tinned oﬁege(rg%e”e) . ) —0.00 With Mylar Sleeving
STYLE S=Mylar sleeve copper: #18 (. or - - -
X=No sleeve ‘.562" case dia. & larger. “B" Case Length =0.03 With or Without Sleeving
- ‘‘C"” Bead to Bead The lengths shown in table are
Max. Length maximum and include solder beads.
CAPACITANCE K=10% G=2%
TOLERANCE 1 =5% F=1%

I———blfleS MINIMUM TYP

VOLTAGE 8 A
B=50VDC C

C=100VDC PICOFARAD CODE: First two digits represent significant figures.

D=200VDC Last digit represents number of zeros to féllow. Example: 104 =

E=400VDC 100 000 pncofarads.

COMPONENT RESEARCH CO., INC. = 1655 26TH STRE-ET » SANTA MONICA, CALIF. 90404 = (213) 829-3615. TWX: (910) 343-6864
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1500

CAPACITORS

1500

COMPONENT RESEARCH CO.

Polysulfone dlelectnc, extended
from case.’

FOIL POLYSULFONE
AS4

ESTABLISHED
RELIABILITY
CAPACITORS

foil electrodes, hermetlcally sealed, leads |solated .

Capacitors meet all environmental requu'ements of MIL-C-83421 except vibration and
shock. Vibration is at 20g’s and shock at 50g's.

—65°C to +125°C

At full rated voltage, derate linearly to 50% of rated
voltage at 150°C.

0.1% maximum

At 25°C when measured per MIL-C-83421.

0.1% maximum

At 25°C when measured per MIL-C-83421.

100Hz, 60 seconds minimum

At 25°C at a peak to peak voltage of 3 times rated DC
voltage, terminal to terminal per MIL-C-83421.

200% DC volts

At 25°C from terminal to terminal and termmals to case
for 60 seconds minimum.

+2% maximum capacitance
change .

From —55°C to +150°C.

+0.25%

When measured at any two corresponding temperature
points taken in five successive temperature cycles from
—65°C to +125°C.

1 X 10-tatm/cm?/sec.

Maximum leak rate.

See I.R. Table

MINIMUM INSULATION RESISTANCE

AT RATED DC VOLTAGE 001 TO 1,000,000 500,000 30,000 2,500
0.1uF Megohms Megohms Megohms Megohms

Measured from terminal to terminal at rated DC voltage
and 5 minutes charge time. Values greater than 1uF,
allow an additional minute/uF charge time.

FOR VALUES OVER 0.1uF DIVIDE LIMIT SHOWN BY uF GREATER
TO OBTAIN MINIMUM LR. EXAMPLE: AO 18uF CAPACI- THAN
TOR AT 25°C is 100,000 + 0.18 = MEGOHM

0.1uF

100,000
Megohms-uF

50,000 3,000 250
Megohms-uF Megohms-uF Megohms-uF

ours minimum at 125°C, a “No physical damage | 100% Test
120% rated AC voltage at 400Hz
not to exceed 240VRMS
2 THERMAL AGING 10 cycles minimum from 4.7.3 No physical damage | 100% Test
i —65°C to +125°C
3 | SEAL TEST(GROSS LEAK) Per MIL-C-83421 4.75 No continuous 100% Test
. : bubble stream
4 AC SQUARE WAVE Apply 100Hz at a peak to peak voltage of 4.7.6 No shorts 100% Test
(TERMINAL TO TERMINAL) 3 times DC rated voltage for 60 sec. min.
Do not exceed 800 volts peak to peak.
5 DC HI-POT Apply 200% of rated DC voltage 4.7.6 No shorts 100% Test
(TERMINAL TO TERMINAL) for 60 seconds minimum
AND TERMINALS TO CASE)
6 INSULATION RESISTANCE At 25°C at rated DC voltage 4.7.7 100,000 megohms- | 100% Test
(TERMINAL TO TERMINAL) uF, need not exceed
1,000,000 megohms
7 % CAPACITANCE TOLERANCE | At 25°C at 1KHz . 478 Per part nhumber 100% Test
8 | % DISSIPATION FACTOR At 25°C at 10KHz ) 4.7.9 .15 maximum 100% Test
9 VISUAL AND MECHANICAL For marking, dimensions, and 4.7.1 Per specification 1.0% AQL
INSPECTION workmanship as reauired. )
! . _ [ _l:l_PfER PEAK
C RATING \ f ; ; ’ :
D ngFl T ¥
1. THE COMBINED DC AND AC VOLTAGES SHOULD NOT EXCEED CAPACITOR R K ING PeaK 10 pEAK—]
THE DC RATINGS, SEE FIGURE v%uﬁg:" N RIPPLE VOLTAGE
2. CAPACITORS MAY BE OPERATED AT HIGHER FREQUENCIES, .
AT REDUCED RMS VOLTAGE SUCH THAT MAX. AC CURRENT -
RATINGS ARE NOT EXCEEDED )
3. TYPE AS4 CAPACITORS CAN HANDLE MUCH HIGHER "PULSE DERATE ABOVE 125°C
REPETITION RATES THAN METALLIZED CAPACITORS.
O6s 125 150°C

COM/-"ONENT RESEARCH CO., INC. » 1655 26TH STREET » SANTA MONICA. CALIF. 90404 = (213) 829-3615, TWX: (910) 343-6864
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1500

CAPACITORS

1500

CRC N FOIL POLYSULFONE ESTABLISHED
A54 RELIABILITY
COMPONENT RESEARCH CO. CAPACITORS
CASE DQMENSIQNS s AC RATINGS
TYPE A54C 100VDC | TY PE A54D 2OOVDC T YPE A54V 300VDC TYPE A54E 300VDC..
AC RATINGS AG RATINGS AC RATINGS ‘ AC RATINGS
Max, | Max, Max. | Max. Max. | Max. Max,  [Max. }
RMS | RMS . RMS | RMS RMS | RMS RMS | RMS '
Voits | Volts | Max, J Voits | Voits | Max. Voits | Voits | Max. Volts {Volts | Max.
Dia. {Length | 20 100 | RMS: §Dia. {Length | 20 100 | RMS § Dia. |Length 20 100 | RMS § Dia. - |Llength} 20 100 | RMS
uF § A B KHz | KHz {Amps. ] A B. KHz | KHz [Amps-§ A B KHz | KHz- [Amps | A . B § KHz |KHz {Amps
.001 §.193 562 60 . 60 .038 }.193 .562 120 120 .075 | .193 | .562 180 180 113§ .193 .687 240 - | 240 15
.0012 | .193 562 | 60 60 .045 §.193 .562 120 120 .090 § .193 .562 180 180 .135) .193 .687 240 240 .18
.0015 | .193 562 | 60 60 .056 ].193 562 120 120 112 1.193 562 180 180 .169§ .193 .687 240 240 22
0018 193 562 60 60 .067 ].193 562 120 120 135 §.193 562 180 180 .202 .193 .687 240 240 .27
.193 562 60 60 .075 §.193 562 | 120 120 .150 | .193 .562 180 180 .225§ .193 .687 240 240 .3
0022 .193 562 60 60 .083 }.193 562 120 120 .165 | .193 562 180 180 .248% .193 .687 240 240 .33
.0027 | .193 562 60 60 .101 §.193 .562 120 120 .202 § .193 .687 180 180 .304 ] .193 .687 240 240 4
.0033 | .193 .562 60 60 124 §.193 .562 120 120 .247 § .193 .687 180 180 37191 .193 687 1 240 240 5
.0039 | .193 562 60 60 .146 §.193 .562 120 120 | .293 §.193 .687 180 180 4399 .193 .687 | 240 240 .6
.0047 | .193 .562 60 60 .176 }.193 .687 120 120 .353 §.193 .687 | 180 180 5291 .235 .687 240 240 7
.005 .193 .562 60 60 .188 §.193 .687 120 120 .375 §.193 .687 180 180 562 .235 .687 240 240 75
.0056 | .193 562 60 60 .210 1.193 .687 120 120 420 | .193 .687 180 180 .623] .235 .687 | 240 240 .85
.0068 | .193 .687 60 60 .255 1.193 .687 120 120 511} .235 .687 180 | 180 766 .312 .687 | 240 240 1.0
.0075 | .193 .687 60 60 .282 §.235 .687 120 120 .563 } .235 .687 180 180 8451 .312 .687 1 240 240 1.13
.0082 | .193 .687 60 60 .308 |.235 .687 120 120 615 } .235 .687 180 180 9231 312 .687 240 240 |1.23
01 .235 .687 60 60 .375 |.235 .687 120 120 .750 § .312 .687 180 180 [1.13 | .312 .687 | 240 224 1.4
012 .235 .687 60 - 60 .451 {.235 .687 120 120 .902 § .312 .687 180 172 |13 312 .687 1 240 200 1.5
015 .235 .687 60 60 561 |.312 .687 120 120 |1.12 §.312 .687 180 150 |1.4 312 .813 240 190 1.8
.018 312 .687 ‘60 60 ‘| .674 |.312 .687 120 120 |1.35 }.312 .687 180 134 |15 312 .813 240 178 2.0
.02 312 .687 60 60 .750 |.312 .687 120 112 | 1.4 312 .813 180 132 |1.65 | .400 .813 240 168 2.1
.022 312 .687 60 60 " | .822 }.312 .687 120 110 |15 312 .813 180 130 |1.8 .400 .813 240 158 2.2
.027 312 .687 60 60 (1.02 |.312 .813 120 106 |1.8 312 .813 180 118 |2.0 .400 .813 240 148 ‘2.5
.033 312 .687 60 60 |1.22 |.312 .813 120 98 | 2.0 .400 .813 | 180 108 (2.2 .400 | 1.063 240 130 2.7
.039 312 .813 60 60 |1.46 |.400 .813 120 90 |22 400 .813 180 98 |24 .400 | 1.063 240 117 2.9
.047 312 .813 60 60 |1.76 }.400 .813 120 82 2.4 400 .813 180 ‘85 |25 .400 | 1.063 240 102 3.0
.05 400 .813 60 60 |1.88 |].400 .813 120 2.5 400 |[1.063 180 83.2 |26 .500 | 1.125 240 102 3.2
.056 400 .813 60 60 .07 ] .400 .813 120 73 25 .400 |1.063 180 78 |27 500 | 1.125 240 100 3.5
.068 .400 .513 60 53 2.2 .400 | 1.063 120 65 |27 .400 |1.063 180 67 (2.8 500 | 1.125 240 96 4.0
075 400 .813 60 50 (24 .400 | 1.063 120 61 |29 400 |[1.063 180 63 |3.0 .500 | 1.375 240 97 4.6
.082 400 .813 60 49 125 400 | 1.063 120 59 |3.0 500 |1.125 180 61 |3.15 | .500 | 1.375 240 98 5.0
."1 .400 | 1,063 60 44 127 500 | 1.125 120 55 |34 500 |1.125 180 56 13.50 | .562 | 1.375 240 85 | 53
12 .400 | 1.063 60 37 |28 .500 | 1.125 120 48 |3.6 500 [1.125 180 53 |4.00 | .562 | 1.375 240 75 5.6
.15 .400 |1.063 60 37 |29 |].500 |1.125 | 120 43 |4.00 | .500 |1.375 | 180 48 |450 |.562 | 1.375 | 240 53 | 6.0
.18 400 | 1.063 60 27 |3.0 500 | 1.375 120 40 | 4.50 | .500 |1.375 180 45 .00
2 500 |1.125 60 26 |3.3 .500 | 1.375 120 38 |4.75 | .562 |1.375 180 45 |15.63
22 500 | 1.125 60 25 |34 500 | 1.375 120 37 |5.0 562 |1.375 180 45 |6.00
.27 500 | 1.125 60 22 |38 .562 | 1.375 120 33 |5.50
.33 .500 | 1.125 60 20 }4.13 562 | 1.375 120 29 | 6.00
- - — . — " 5
LEAD CODE oSk s o L ;e
. DIMENSIONS TOLERANCE LIMITS (INCHES) '
W=Tinned copper clad steel: - -
#22 (.025") for .312" case “A’ Diameter =£.010 Without Sleeving
dia.& smaller; #20(.032") - 70,02
SLEEVING CODE c f?f 403”& 500”f case dia. —0.00 With Mylar Sleeving
S=Mylar sleeve inned oxygen-free A
XN ceova copper: #18 (.040") for B” Case Length | 20,03 with or without Sleeving

VOLTAGE

C=100VDC
D=200VDC
V=300vVDC
E=400VDC

562" case dia. & larger.

CAPACITANCE
TOLERANCE

K=10%
J=5%

=2%
F=1%

“C'" Bead to Bead
Max. Length

*‘C"* Dimension is 0.2 maximum
more than *‘B’’ dimension in table

—

PICOFARAD CODE: First two digits represent significant figures.
Last digit represents number of zeros to follow. Example: 104 =

100,000 picofarads.

—’I— 1.625 MINIMUM TYP

COMPONENT RESEARCH COf, INC. = 1655 26TH STREET = SANTA MONICA, CALIF. 90404 = (213) 829-3615, TWX: (910) 343-6864
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1500

CAPACITORS

COMPONENT RESEARCH CO.

FOIL POLYSULFONE

BS54

ESTABLISHED
RELIABILITY
CAPACITORS

400VRMS, 600VRMS, RATED FROM -65°C TO +125°C

Series B54 capacitors are designed for continuous duty

operation over the full temperature range from —65°C.
“to +125°C at rated voltage, current and frequency.

The maximum RMS current or peak current can be
exceeded with reduced duty cycle or tone burst opera-
tion, provided the peak rated voltages are not exceeded,
and provided the heat rise measured at the terminals

ggdcwnhm %” of the hermetic seals does not exceed

Heat rise is measured with the capacntor located in a
room temperature environment allowing for non-cooled
-normal convection. Lead size and distance to the power
source must be adequate to prevent undue heat sinking
or heat generatlon during measurement.

HIGH CURRENT HANDLING WITH LOW LOSS

Series B54 capacitors have very low series resistance
terminations, measuring in the range of several milli-
ohms at 100KHz, and can handle very high peak current
discharge currents. Typically it is estimated that a 1uF
capacitor can handle over 3000 amperes of peak current

at repetition rates up to 10 pulses per second. Testing
is now in process to develop meaningful pulse current
limits to be added to future specifications for B54

- capacitors.

FREEDOM FROM CORONA INCEPTION‘AND INTERNAL HOT SPOTS

CRC capacitors use a patented low loss termination
which remains reliable after years of operation under
severe environmental conditions, Whereas commercial
type AC rated capacitors may be adequate for 60Hz and

possibly 400Hz long term life, the use of CRC termina-
tions enables these capacitors to operate up to 40KHz .
without abnormal hot spot conditions or corona in-

. ception.

- 40KHz RATED FOR HIGH CURRENT HANDLING UP TO 125°C

CRC capacitors will operate_ efficiently up to approxi-
mately 400KHz at their maximum current rated condi-
tions. Typically a capacitor that is 1uF and is rated at
10 amps at 40KHz will be handling 40VRMS at 40KHz.
This capacitor when operated at 400KHz at 4VRMS will

“handle approximately 10ARMS current.

CRC has_higher frequency, lower loss, higher power
capacitors in the planning stage for future applications
that seek for higher frequency power sources.

HERMETICALLY SEALED, RUGGED AEROSPACE, MILITARY CONSTRUCTION

CRC true hermetic sealing preserves the high quality
performance of Series B54 foil polysulfone capacitors
and protects the dielectric materials' from chemical
attack. Merely potting non-hermetic type capacitors is
" poor insurance against long term loss of dielectric

strength and life. It has been found that attack by vapor
ingestion of chemicals of non-hermetic polysulfone ca-
pacitors has resulted in fallure in life or long term
operatlon

AVAILABLE WITH 400Hz OR 40KHz BURN-IN OPTIONS

AC burn-i m options at additional cost are available for
critical applications. The_most economical AC burn-in
is at rated RMS voltage @ 400Hz at 125°C. Burn-in @
400KHz at maximum rated current is also available for
- those applications where long term use at high current
is anticipated. Group “A” testing is performed 100%.

This testing consists of vital capacitor parameters per-
formed after burn-in to tight specification limits. This

. ensures the high reliability required to assure our cus-

tomers of fault free operation under harsh operating
conditions. .

1500

16 hrs. minimum at 120% rated -

1 BURN-IN 4.7.2 No physical damage 100%
AC voltage at 400Hz at 125°C MIL-C-83421 Test

5 cycles minimum —65°C to 4.7.3 o physical damage o

2 THERMAL AGING | ini °C t No physical d 100%
125°C ) . Test

3 SEAL TEST Gross leak Meth. 112 MIL-STD-202 Cond. B No continuous bubble stream 100%
: - or oil leaks as required Test

4 INSULATION RESISTANCE . At 25°C at rated DC voitage, 4.7.7 100,000 megohm-uF, need not 100%
(TERMINAL TO TERMINAL) or at 600VDC, whichever is less exceed 1,000,000 megohms Test

5 % CAPACITANCE At 25°C at 1KHz : 478 Per part number 100%
TOLERANCE Test

6 % DISSIPATION FACTOR At 25°C at 10KHz 4.7.9 0.15% maximum ITOO‘;/a

es

7 VISUAL AND MECHANICAL For marking, dimensions and 4.7.1 Per specification 1.0%
INSPECTION workmanship ) AQL

COMPONENT RESEARCH CO.,

INC. ® 1655 26TH STREET = SANTA MONICA, CALIF. 90404 =

(213) 829-3615, TWX: (910) 343-6864
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1500 CAPACITORS 1500

CRC = FOIL POLYSULFONE ESTABLISHED

RELIABILITY
COMPONENT RESEARCH CO. 354 CAPACITORS

DIMENSIONS & AC RATINGS

TYPE B54F 400VRMS RATED |  TYPE B54P 600 VRMS RATED
’ MAX. AC RATING - SO Loy MAX. AC RATING =
600VDG RATED "~ 855C 70 125°C 800VDG RATED "~ 65°C 70 125°C
RMS | RMS | RMS OR. RMSTRMS | RAMS
600 VOLTS PEAK B 840 VOLTS PEAK 5 .
(AC PLUS DC VOLTS) Voits | Volts | Voits | Max. (AC PLUS DC VOLTS) Volts | Voits | Voits | Max.
ufF Part No. Fig. | Dia. | Leng. J400Hz| 4KHz |40KHz | Amps. Part No. Fig. - | Dia. | Leng. |400HZ 4KHz | 40KHZ | Amps
.033 B54F333KXD BH .400 1.083 400 400 360 3.0 B54P333KXD BK .500 1.395 600 600 600 5.0
.039 B54F393KXD BH .400 1.083 400 400 308 3.0 B54P393KXD BK .500 1.395 600 600 513 5.0
.047 B54F473KXD BJ .500 1.145 400 400 306 3.6 B54P473KXD BK | .500 1.395 600 600 426 5.0
.056 B54F563KXD BJ .500 1.145 400 400 255 3.6 B54P563KXD BK .500 1.395 600 600 ) 357 50
.068 B54F683KXD BJ .500 1.145 400 400 235 4.0 B54P683KXD BL .562 1.395 600 600 353 6.0
.075 B54F753KXD BK .500 1.395 400 400 235 4.4 B54P753KXD BL .562 1.395 600 600. 320 6.0
.082 B54F823KXD BK .500 1.395 400 400 235 4.8 B54P823KXD BL .562 1.395 600 600 293 ' 6.0
.092 B54F923KXD BL 562 1.395 400 400 230 5.3 B54P923KXD BM .670 1.395 600 600 305 7.0
.1 B54F104KXD BL .562 1.395 400 400 220 55 B54P104KXD BM .670 1.395 600 600 280 7.0
12 B54F124KXD BL .562 1.395 400 400 200 6.0 B54P124KXD BM ) .670 1.395 600 600 233 ‘7‘0
.15 B54F154KXD BL 562 1.395 400 400 160 6.0 B54P154KXD BN .670 1.895 600 600 214 8.0
.18 B54F184KXD BM .670 1.395 400 400 155 7.0 B54P184KXD BN .670 1.895 6C0 600 178 8.0
.22 B54F224KXD BM .670 1.395 400 400 127 7.0 B54P224KXD BN .670 1.895 600 600 146 8.0
.27 B54F274KXD BN .670 1.895 400 400 118 8.0 B54P274KXD BP .750 1.980 600 600 133 . 9.0
.33 B54F334KXD BN .670 1.895 400 400 97 8.0 B54P334KXD BP. .750 1.980 600 600 109 9.0
.39 B54F394KXD BN .670 1.895 400 400 82 8.0 B54P394KXD BQ .750 2.480 600 600 103 . 10.0
.47 B54F474KXD BP .750 1.895 400 400 77 9.0 B54P474KXD BQ .750 2.480 600 600 85.1 10.0
.56 B54F564KXD BP .750 1.895 400 400 64 9.0
.68 B54F684KXD BQ .750 2.480 400 400 53 9.0
.75 B54F754KXD BQ .750 2.480 400 400 53 10.0
.82 B54F824KXD BQ .750 2.480 400 400 49 10.0

ORDERING INFORMATION: All part numbers
listed in tables have a capacitance tolerance of PART DIMENSIONS AND TOLERANCES
+10% and are supplied with bare metal (un-
sleeved) cases. '

‘ - 1.625 | |[+—.10MAX
TECHNICAL INFORMATION: These capacitors 1825 MINle— B "—’l ,‘*

can be damaged when you solder to the lead
wires due to possible overheating that can r.
occur. Place a suitable heat sink on the lead

wire between the solder beads on the hermetic -
seal and the area of wire lead to be soldered. ' ‘ D

For initial design, when operating thé capa-
citors at high current levels it is suggested that
you monitor the capacitor heat rise on the
leads adjacent to the solder beads to verify
that it does not exceed 20°C above ambient.

All maximum current ratings shown should

result in less than 20°C heat rise with con- ':ni‘agfee{er 2t
tinuous duty operation under normal convec- e —=
tion conditions. BH -400 1187 | 18 | 420
BJ .500 1.250 041 18 .530 11
Avoid tearing of solder beads when bending BK 500 1.500 041 18 530 12
wire leads by using a suitable clamping fixture BL 562 1.500 041 18 592 14
for lead bending. BM 670 1.500 051 16 700 16
BN .670 2,000 .051 16 .700 24
BP .750 2.000 051 16 .780 29
BQ .750 2.500 051 16 .780 35

COMPONENT RESEARCH CO., INC. = 1655 26TH STREET » SANTA MONICA. CALIF. 90404 = (213) 829-3615. TWX: (910) 343-6864

EEM 1983 For manufacturers’ sales offices refer to Manufacturers & Sales Offices Directory 1-1059



1500 CAPACITORS 1500

COMPONENT RESEARCH CO.

METALLIZED POLYSULFONE

Bl14

ESTABLISHED
RELIABILITY
CAPACITORS

4OOVFiMS, 600VRMS, RATED FROM -65°C TO +125°C

Series B14 capacitors are designed for continuous duty
operation over the full temperature range from —65°C
to +125°C at the ratings for voltage, current and fre-
quency listed in the specifications.

The maximum RMS current or peak current can be ex-
ceeded with reduced duty cycle or tone burst operation,
provided the peak rated voltages are not exceeded, and

provided the heat rise measured at the terminals and
within %" of the hermetic seals does not exceed 20°C.

Heat rise is measured with the capacitor located in a
room temperature environment allowing for non-cooled

-normal convection. Lead size and distance to the power

source must be adequate to prevent undue heat sinking
or heat generation during measurement.

HIGH CURRENT HANDLING WITH LOW LOSS

Series B14 capacitors have terminations slightly higher
in resistance than Series B54 capacitors and can be
used in pulse applications where the peak currents gen-
erally do not exceed 100 times B14 RMS current ratings
and wgere the repetition rate is less than 10 pulses per
second.

Testing is now in process to develop pulse current
limits to be added to future specifications for B14 capa-
citors. Series B14 capacitors are smaller in size and
lighter in weight than Series B54 foil polysulfone
capacitors.

FREEDOM FROM CORONA INCEPTION AND INTERNAL HOT SPOTS

possibly 400Hz long term life, the use of CRC termina-
tions enables these capacitors to operate up to 40KHz
without abnormal hot spot conditions or corona in-
ception.

CRC capacitors use a patented low loss termination
which remains reliable after years of operation under
severe environmental conditions. Whereas commercial
type AC rated capacitors may be adequate for 60Hz and

40KHz RATED FOR HIGH CURRENT HANDLING UP TO 125°C

CRC capacitors will operate_efficiently up to approxi-
mately 400KHz at their maximum current rated condi-
tions. Typically a capacitor that is 1uF and is rated at
10 amps at 40KHz will be handling 40VRMS at 40KHz.
This capacitor when operated at 400KHz at 4VRMS will

handle approximately 10ARMS current.
CRC has higher frequency, lower loss, higher power

_ capacitors in the planning stage for future applications

that seek for higher frequency power sources.

VHERMETICALLYY SEALED, RUGGED AEROSPACE, MILITARY CONSTRUCTION

CRC true hermetic sealing preserves the high quality
performance of Series B14 foil polysulfone capacitors
and protects the dielectric materials from chemical
attack. Merely potting non-hermetic type capacitors is
poor insurance against long term loss of dielectric

strength and life. it has been found that attack by vapor
ingestion of chemicals of non-hermetic polysulfone ca-
pacitors has resulted in failure in life or long term
operation.

AVAILABLE WITH 400Hz OR 40KHz BURN-IN OPTIONS

AC burn-in options at additional cost are available for
critical applications. The most economical AC burn-in
is at rated RMS voltage @ 400Hz at 125°C. Burn-in @
400KHz at maximum rated current is also available for
those applications where long term use at high current
is anticipated. Group “A” testing is performed 100%.

This testing consists of vital capacitor parameters per-
formed after burn-in to tight specification limits. This
ensures the high reliability required to assure our cus-
tomers of fault free operation under harsh operating
conditions.

EST CONDITI Vi
BURN-IN 16 hrs. minimum at 120% rated 4.7.2 No physical damage 100%
AC voltage at 400Hz at 125°C MIL-C-83421 Test
2 THERMAL AGING 5 cycles minimum —65°C to 4.7.3 No physical damage 100%
125°C . : Test
3 SEAL TEST Gross leak Meth. 112 MIL-STD-202 Cond. B . No continuous bubble stream 100%
or oil leaks as required Test
INSULATION RESISTANCE At 25°C at rated DC voltage, 4.7.7 100,000 megohm-uF, need not 100%
(TERMINAL TO TERMINAL) or at 600VDC, whichever is less exceed 1 ,000,000 megohms . Test
5 % CAPACITANCE At 25°C at 1KHz 4.7.8 Per part number 100%
TOLERANCE Test
6 % DISSIPATION FACTOR At 25°C at 10KHz 4.7.9 0.5% maximum 1190‘;/0
. es’
7 VISUAL AND MECHANICAL For marking, dimensions and 4.7.1 Per specification 1.0%
INSPECT! workmanship AQL
COMPONENT RESEARCH CO., INC. = 1655 26TH STREET = SANTA MONICA. CALIF. 90404 = (213) 829-3615, TWX: (910) 343-6864
1-1060 For manufacturers’ sales offices refer to Manufacturers & Sales Offices Directory EEM 1983



1500 CAPACITORS 1500

CRC p— METALLIZED POLYSULFONE ESTABLISHED
BI 4 RELIABILITY
COMPONENT RESEARCH CO. CAPACITORS
DIMENSIONS & AC RATINGS
TYPE B14F 400VRMS RATED TYPE B14P 600VRMS RATED
MAX. AC RATING . MAX. AC RATING
soovnanArzn —65°C T0 125°C aoovogRRATEn —65°C T0 125°C
RMS |RMS | RMS RMS [RMS | RMS |
600 VOLTS PEAK 840 VOLTS PEAK
ERUNTUEN) Vel ol | Vots | ey ERARIETENS)  fvols fvaiis | Vol | g
uF Part No. | Fig. Dia. | Leng. J400Hz |4KHzZ {40KHz | Amps Part No. | Fig. Dia. | Leng. J400Hz|4KHz | 40KHz | Amps
.01 | B14F103KXD | BF 312 | .833 | 400 | 400 | 400 1.0 B14P103KXD | BH 400 | 1.083 | 600 | 600 | 600 15
.012 | B14F123KXD | BF 312 | .833 | 400 | 400 | 400 1.2 B14P123KXD | BH 400 | 1.083 | 600 | 600 | 600 1.8
.015 | B14F153KXD | BF 312 | .833 ]| 400 | 400 | 400 15 B14P153KXD | BH 400 | 1.083 | 600 | 600 | 600 2.3
018 | BI4F183KXD | BF 312 | .833 | 400 | 400 | 355 16 BI4P183KXD | BH 400 | 1.083 | 600 | 600 | 600 2.7
022 | B14F223kxD | BG 400 | .833 | 400 | 400 | 309 1.7 B14P223KXD | BH 400 | 1.083 | 600 | 600 | 509 2.8
.027 | B14F273KXD_| BG 400 | .833 | 400 | 400 [ 252 1.7 B14P273KXD | BH .400 | 1.083 | 600 | 600 | 414 2.8
033 | B14F333KXD | BG 400 | .833 [ 400 | 400 | 218 1.8 B14P333KXD | BH 400 | 1.083 | 600 | 600 | 339 2.8
.039 | B14F393KXD | BG 400 | .833 | 400 | 400 | 205 2.0 B14P393KXD | BH .400 | 1.083 | 600 | 600 | 287 2.8
.047 | B14F473KXD | BH .400 | 1.083 | 400 | 400 | 187 2.2 B14P473KXD | BJ 500 | 1.145 ] 600 | 600 | 272 3.2
~056 | BI4F563KXD | BH 400 | 1.083 | 400 | 400 | 164 2.3 BI14P563KXD | BJ 500 | 1.145 | 600 | 600 | 236 33
068 | B14F683KXD | BH 400 | 1.083 | 400 | 400 | 159 2.7 B14P683KXD | BJ 500 | 1.145 | 600 | 600 | 200 3.4
.075 | B14F753KXD | BH .400 | 1.083 § 400 | 400 | 149 2.8 B14P753KXD | BK 500 | 1.395 | 600 | 600 | 200 3.75
"082 | B14F823KXD | BJ 500 | 1.145 | 400 | 400 | 146 30 B14P823KXD | BK 500 | 1.395 | 600 | 600 | 195 1.0
.092 | B14F923KXD | BJ 500 | i.145 | 400 | 400 | 140 3.2 B14P923KXD | BL 562 | 1.395 | 600 | 600 | 191 4.4
.1 B14F104KXD | BJ 500 | 1.145 | 400 | 400 | 128 3.2 B14P104KXD | BL 562 | 1.395 | 600 | 600 | 180 45
12 | BI4F124KXD | BK | .500 | 1.395 | 400 | 400 | 110 33 BI4P124KXD | BL 562 | 1.395 | 600 | 600 | 160 2.8
.15 | B14F154KXD | BK 500 | 1,395 | 400 | 400 | 110 4.1 B14P154KXD | BL 562 | 1.395 | 600 | 600 | 134 5.0
.18 | B14F184KXxD | BL 562 | 1.395 | 400 | 400 95 4.3 B14P184KXD | BM .670 | 1.395 | 600 | 600 | 120 5.4
22 | B14F224RXD | BL 562 | 1.395 | 400 | 400 91 5.0 B14P224KXD | BM 670 | 1.395 | 600 | 600 | 102 56
.27 | B14F274KXD | BL 562 | 1.395 | 400 | 400 74 5.0 B14P274KXD | BN 670 | 1.895 | 600 [ 600 [ 101 6.8
.33 | B14F334KXD | BM .670 | 1.395 | 400 | 400 67 5.5 B14P334KXD | BN .670 | 1.895 | 600 | 600 82 6.8
39 | BI4F394KXD | BM 670 | 1.395 [ 400 | 400 57 55 BI14P394KXD | BN. | .670 | 1.895 | 600 | 600 70 6.8
.47 | B14F474KXD | BN 670 | 1.895 | 400 | 400 47 5.5 B14P474KXD | BP 750 | 1.980 | 600 | 600 61 7.2
.56 | B14F564KXD | BN .670 | 1.895 | 400 | 400 42 5.9 B14P564KXD | BP .750 | 1.980 | 600 | 535 53.5 7.5
68 | B14F684KXD | BN 670 | 1.895 | 400 | 400 20 6.8 B14P684KXD | BP 750 | 1.980 § 600 | 470 47 8
.75 | B14F754KXD | BP 750 | 1.980 | 400 | 400 40 7.5 B14P754KXD | BQ 750 | 2.480 § 600 | 533 533 | 10
.82 | B14F824KXD | BP .750 | 1.980 | 400 | 366 36 7.5 B14P824KXD | BS .750i | 2.480 § 600 | 488 48.8 | 11
92 | B14F924KXD | BQ 750 | 2.480 | 400 | 370 37 8.5
1.0 B14F105KXD | BQ 750 | 2.480 | 400 | 340 34 8.5
1.2 B14F125KXD | BQ 750 | 2.480 | 400 | 333 333 | 10
ORDERING INFORMATION: All part numbers
listed in tables have a capacitance tolerance of PART DIMENSIONS AND TOLERANCES
+10% and are supplied with bare metal (un-
sleeved) cases.
o) —{ 1.625 MIN"— B JOMAX
TYP.
TECHNICAL INFORMATION: These capacitors
. » { |
can be damaged when you solder to the lead :
wires due to possible overheating that can
occur. Place a suitable heat sink on the lead D
wire between the solder beads on the hermetic
seal and the area of wire lead to be soldered.
For initial design, when operating the capa-
citors at high current levels it is suggested that
you monitor the capacitor heat rise on the
leads adjacent to the solder beads to verify Max'?'num 1
. . 1
that it does not exceed 20°C above ambient. Case - Case Case Diam. 7 D Approx.
. . igure ‘| Diameter Le ) =+, WG X, . Gram
All maximum current ratings shown should fig iamet ngth 003 A Ma Wt. Grams
result in less than 20°C heat rise with con- BF 312 .937 032 20 -332 25
tinuous duty operation under normal convec- BG -400 -937 041, 18 420 4
tion conditions. BH .400 1.187 041 18 .420 6
Avoid tearing of solder beads when bending :‘:( -500 i'gzg 'gﬁ 12 '222 ig
wire leads by using a suitable clamping fixture BL 'Zgg 1'500 '041 18 '592 13
for lead bending. ) ’ ’ )
BM 670 1.500 051 16 .700 14
BN .670 2.000 .051 16 .700 22
BP -~ 750 2.000 051 16 .780 27 .
BQ .750 2,500 051 16 .780 31

COMPONENT RESEARCH CO., INC. = 1655 26TH STREET « SANTA MONICA. CALIF. 90404 = (213) 829-3615. TWX: (910) 343-6864
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1500

CAPACITORS

1500

COMPONENT RESEARCH CO.

FOIL POLYPROPYLENE

BSS

RELIABILITY

400VRMS, 600VRMS, RATED FROM -55°C TO +85°C
(HIGHER RATINGS AVAILABLE)

Series B55 capacitors are designed for continuous duty
operation over the full temperature range from —55°C
to +85°C at the rating for voltage, current and fre-
quency listed in the specifications.

The maximum RMS current or peak current can be
exceeded with reduced duty cycle or tone burst opera-
tion, provided that peak rated voltages are not exceeded,
and provided the heat rise measured at the terminals

gggcwithin 1" of the hermetic seals does not exceed

Heat rise is generally measured with the capacitor
located in a room temperature environment allowing for
non-cooled normal convection. Lead size and distance
to the power source must be adequate to prevent undue
heat sinking or generation during measurement.

'

HIGH CURRENT HANDLING WITH LOW LOSS

Series B55 capacitors have very low series resistance
terminations, in the range of several milliohms at
“100KHz, and can handle very high peak current dis-
charge currents. Typically it is estimated that a 1uF
capacitor can handle over 3000 amperes of peak current

at repetition rates up to 10 pulses per second. Testing is
now in process to develop meaningful pulse current
limits to be added to future specifications for B55 ca-
pacitors.

V FREEDOM FROM CORONA INCEPTION AND INTERNAL HOT SPOTS

Commercial type AC rated capacitors may be adequate
for 60Hz and possibly 400Hz long term life. CRC capa-
citors are designed to operate up to 40KHz without ab-
normal hot spot conditions, without corona inception,

with constant controlled low loss terminations which
remain reliable after years of use, after operation during
severe environmental conditions.

40KHz RATED FOR HIGH CURRENT HANDLING UP TO 85°C

CRC capacitors use a patented low loss termination
which remains reliable after years of operation under
severe environmental conditions. Whereas commercial
type AC rated capacitors may. be adequate for 60Hz and

possibly 400Hz long term life, the use of CRC termina-
tions enables these capacitors to operate up to 40KHz
wittt1.out abnormal hot spot conditions or corona in-
ception.

HERMETICALLY SEALED, RUGGED AEROSPACE, MILITARY CONSTRUCTION

CRC true hermetic sealing preserves the high quality
performance of Series B55 foil polypropylene capacitors
and protects the dielectric materials from chemical
attack. Merely potting non-hermetic type capacitors is
poor insurance against long term loss of dielectric

strength and life. It has been found that attack by
vapor ingestion of chemicals of non-hermetic_polypropy-
lene capacitors has resulted in failure in life or long
term operation.

AVAILABLE VWTITH 400Hz OR 40KHz BURN-IN OPTIONS

-AC burn-in options at additional cost are available for
critical applications, The most economical AC burn-in
is_at rated RMS voltage @ 400Hz at 85°C. Burn-in @
40KHz at maximum rated current is also available for
those applications where long term use at high current
is anticipated. Group “A” testing .is performed 100%.

This testing consists of vital capacitor parameters per-
formed after burn-in to tight specification limits. This
ensures the high reliability required to assure our cus-
tomers of fault free operation under harsh operating
conditions. :

ESTABLISHED

CAPACITORS

2 R i S, A2 AR LN AL N % e s S i & Gigdih i ol
1 BURN-IN 16 hrs. minimum at 120% rated 4.7.2 No physical damage 100%
. AC voltage at 400Hz at 85°C MIL-C-83421 Test
2 THERMAL AGING 5 cycles minimum —55°C to 4.7.3 No physical damage 100%
| ) 85°€ Test
3 SEAL TEST Gross leak Meth. 112 MIL-STD-202 Cond. B No continuous bubble stream 100%
. : or oil leaks as required i Test
4 INSULATION RESISTANCE At 25°C at rated DC voltage, 4.7.7 100,000 megohm-uF, need not 100%
(TERMINAL TO TERMINAL) or at 600VDC. whichever is less exceed 1,000,000 megohms Test
5 : % CAPACITANCE At 25°C at 1KHz 4.7.8 Per part number 1 100%
TOLERANCE Test
6 % DISSIPATION FACTOR At 25°C at 10KHz 4.7.9 .05% maximum 11_00‘:‘/0
) . : es
7 VISUAL AND MECHANICAL For marking, dimensions and 4.7.1 “Per specification 1.0% -
INSPECTION workmanship AQL
COMPONENT RESEARCH CO., INC. = 1655 26TH STREET = SANTA MONICA. CALIF. 90404 = (213) 829-3615. TWX: (910) 343-6864
. 1-1062 For manufacturers’ sales offices refer to Manufacturers & Sales Offices Directory EEM 1983



1500 - CAPACITORS 1500

CRC — - FOIL POLYPROPYLENE ESTABLISHED

RELIABILITY
COMPONENT RESEARCH CO. 355 CAPACITORS

DIMENSIONS & AC RATINGS

TYPE B55F 400VRMS RATED TYPE B55P 600VRMS RATED
MAX. AC RATING ER : . MAX. AC RATING
soovpgRRA'ran } - ~559C TO 85°C BODVDgRRATED —550C TO 85°C
RMS | RMS | RMS : : RMS | RMS | RMS
600 VOLTS PEAK ‘ 840 VOLTS PEAK

AC PLUS DC VOLTS Volts |Vaits [ valts | Max. (AC PLUS DC VOLTS) V‘;{'SL Volts | Volts | Max.
uf Part No. Fig. Dia. | Leng. J400HZz| 4KHz | 40KHz Amps Part No. Fig. Dia. | Leng. J400Hz| 4KHz | 40KHz | Amps
.033 | B55F333KXD | BH 400 | 1.083 | 400 | 400 | 400 4 B55P333KXD | BK 500 | 1.395)] 600 | 600 | 600 6
.039 I B55F393KXD | BH 400 | 1.083 ] 400 | 400 | 400 4 B55P393KXD | BK 500 | 1.395] 600 | 600 | 600 6
.047 | B55F473KXD | B) 500 | 1.145 % 400 | 400 | 400 5 B55P473KXD | BK 500 | 1.395] 600 | 600 | 511 6
.056 | BS55F563KXD | BI 500 | 1.145 | 400 | 400 | 357 5 B55P563KXD | BK 500 | 1.395| 600 | 600 | 428 6
.068 | B55F683KXD | BJ 500 | 1.145 | 400 | 400 | 294 5 B55P683KXD | BL 562 | 1.395§ 600 | 600 | 412 7
.075 | B55F753KXD | BK 500 | 1.395 8 400 | 400| 320 6 B55P753KXD | BL 562 | 1.395) e00 | 600 [ 373 7
082 | B55F823KXD | BK 500 | 1.395 | 400 | 400| 293 6 B55P823KXD | BL 562 | 1.395] 600 | 600 | 342 7
092 | B55F923KXD | BL 562 | 1.395 | 400 | 400 | 305 7 B55P923KXD | BM 670 | 1.395] 600 | 600 | 348 8
1 B55F104KXD | BL 562 | 1.395 400 | 400 | 280 7 B55P104KXD | BM 670 | 13951 600 | 600 [ 360 8
12 B55F124KXD | BL 562 | 1.395 | 400 | 400 | 233 7 B55P124KXD | BM 670 | 1305 | 600 | 600 | 266 8
.15 B55F154KXD | BL 562 | 1.395 | 400 | 400| 187 7 B55P154KXD | BN 670 | 1.895§ 600| 600 | 214 8
.18 B55F184KXD | BM 670 | 1.385 ) 400 | 400| 178 8 B55P184KXD | BN 670 | 18951 600 | 600 | 200 9
.22 B55F224KXD | BM 670 | 1395 ] 400 | 400 146 8 B55P224KXD | BN 670 | 1.805 ] 600 | 600 [ 164 9
.27 B55F274KXD | BN 670 | 1895} 400 | 400| 133 9 B55P274KXD | BP 750 | 1.980 ) e00| 600 | 178 12
.33 B55F334KXD | BN 670 | 1.895 % 400 | 400| 109 9 B55P334KXD | BP 750 | 1980 ) 600 | 600 | 145 12
.39 BSSF394KXD | BN 670 | 1.895]] 400 | 400 92.7 9 B55P394KXD | BQ 750 | 2.480 | 600| 600 | 144 14 .
47 B55F474KXD | BP 750 | 1.895 § 400 | 400| 102 12 B55P474KXD | BQ 750 | 2.480 ] 600 | 600 | 119 14
.56 B55F564KXD | BP 750 | 1.885 8 400 | 400 85.7 | 12
.68 | B55F684KXD | BP 750 | 2480 400 | 400 706 | 12
.75 B55F754KXD | BQ 750 | 2.480 ] 400 | 400 746 | 14
.82 B55F824KXD | BQ 750 | 24801 00| 400 68.3| 14

ORDERING INFORMATION: All part numbers
listed in tables have a capacitance tolerance of
+10% and are supplied with bare metal (un-
sleeved) cases.

PART DIMENSIONS AND TOLERANCES

TECHNICAL INFORMATION: These capacitors —+{ 1.625 M'Nr— B —’l e—-10MAX

can be damaged when you solder to the lead TYP. .

wires due to possible oyerheating that can
occur. Place a suitable heat sink on the lead — . =
wire between the solder beads on the hermetic
seal and the area of wire lead to be soldered.

For initial design, when operating the capa-
citors at high current levels it is suggested that
you monitor the capacitor heat rise on the
leads adjacent to the solder beads to verify
that it does not exceed 20°C above ambient.

All maximum current ratings shown should

result in less than 20°C heat rise with con- ase

tinuous duty operation under normal convec- 6. Diameter. | > it
tion conditions. BH .400 1.187 .041 18 420 6
. . . BJ .500 1.250 .041 18 .530 10
‘Av;);d teznng .°f soldgr li)e,ads whep bepdmg BK .500 1.500 .041 18 .530 11
wire eadbs y using a suitable clamping fixture BL 562 1.500 081 18 592 13
for lead bending. BM 670 1.500 051 16 700 14
BN 670 2.000 .051 16 .700 22
BP 750 2.000 .051 16 .780 27
BQ 750 2500 051 16 780 32

COMPONENT RESEARCH CO., INC. ® 1655 26TH STREET = SANTA MONICA, CALIF. 90404 = (213) 829-3615, TWX: (910) 343-6864
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1500 ’ ' "

‘CAPACITORS

COMPONENT RESEARCH CO.

METALLIZED POLYPROPYLENE

B1S

ESTABLISHED
RELIABILITY
CAPACITORS

' 400VRMS, SOOVRMS, RATED -55°C TO +85°C

Series 815' metallized polypropylene capacitors have

lower loss than Series ‘B14 metallized polysulfone ca-:

pacitors and therefore are superior for power resonating
applications requiring minimum loss. The B15 capaci-
tors are however limited for use in 85°C or lower tem-
perature applications., CRC can supply special high

" temperature low loss teflon capacitors for 200°C power

resonating applications if required. . -
When Series B15 specifications are completed, RMS

. ratings above 600VRMS will be available together with

information covering this product line.

LOW LOSS, HIGH Q, LIGHT WEIGHT, HIGH POWER RATED,.
HERMETICALLY SEALED

The B15 capacitors are lighter in weight than any other
hermetically sealed capacitor with_equivalent current
and voltage ratings at 40KHz. Typically a 5.6uF,
400VRMS, capacitor in a 1.25" x 3.440" case weighs
apgagﬁwuately 110 grams and is rated to handle 35 amps
at z.

N .

Polypropylene film like many other dielectrics is af-

fected by chemical attack of solvents, epoxies and con-

tamination. True hermetic sealing of CRC's capacitors

protects them from outside chemical attack and assures

Ehgt I(?ng term high quality performance can be main-
ained. ’

RUGGED LOW LOSS TERMINATIONS FOR 1009% DUTY CYCLE OPERATING LIFE

The large amount of power that B15 capacitoré can

handle is a result of years of development searching for-

all possible means of reducing capacitor losses and

preserving the integrity of CRC’s rugged capacitor ter-

minations. When CRC's metallized polypropylene capa-
citors -are subjected to temperature extremes, they

surpass commercial type products in their ability to
maintain a constant low loss equivalent series resist-
ance and can maintain their low power factor for critical
aerospace applications. Where extremely high pulse cur-
rggts (rjnay be encountered Series B55 should be con-
sidered.

AC RATED TO 40KHz UP TO 85°C

Series B15 capacitors are rated up to 40KHz and are
_ideal for power resonating circuits. Due to a negative
temperature coefficient of approximately 200 PPM/°C
a 10°C temperature increase due to applied power or
applied temperature will cause the capacitance to de-

AVAILABLE WITH AC BURN-IN

CRC manufactures larger capacitors of similar construc-
tion to the B15 series in_rectangular cases for power
inverter applications requiring low loss filtering of sev-
eral hundreds of amperes of ripple at frequencies 20KHz
and higher.

CONDITIO|

crease approximately 0.2%.

CRC’s polysulfone capacitors increase a maximum of
only 0.05% in capacitance for 10°C increase when oper-
ated above 25°C. )

AND OTHER SCREENING OPTIONS

Further developments in lowering capacitor losses are
currently being completed at CRC and will result in
further improved ratings for B15 and other new model
capacitors. :

1 BURN-IN 16 hrs. minimum at 120% rated - 4.7.2 No physical damage 100%
LA N AC voltage at 400Hz at 85°C MIL-C-83421 . Test
2 THERMAL AGING 5 cycles minimum —55°C to 4.7.3 No physical damage 100%
.85°C Test
3 SEAL TEST Gross leak Meth, 112 MIL-STD-202 Cond. B No continuous bubble stream 100%
: . o . or oil leaks as required Test
INSULATION RESISTANCE At 25°C at rated DC voltage, 4,77 100,000 megohm-uF, need not 100
4 (TERMINAL TO TERMINAL) or at 600VDC, whichever is less ) exceed 1,00%,000 megohms Tes%{’
% CAPACITANCE At 25° 7.
5 b 5°C at 1KHz 4.7.8 Per part number :Ll_Oé)s‘;A,
6 % DISSIPATION FACTOR At 25°C at 10KHz 4.7.9 0.05% maximum l_roozé
: B es|
VISUAL AND MECHANICAL For marking, dimension d 4.7. P ificati .09
7 INSPECTION workmanlshgip ! wons an ! ) er spectiication ]Ag.'{o
—
NOW AVAILABLE: TYPE A15 METALLIZED POLYPROPYLENE LOW LOSS CAPACITORS. 100 VDC RATED .1 TO 22 uF.
A.C. RATED TO 40 kHZ. CONTACT OUR APPLICATIONS DEPARTMENT FOR MORE INFORMATION.

COMPONENT RESEARCH CO., INC. = 1655 26TH STREET = SANTA MONICA. CALIF. 90404 = (213) 829-3615, TWX: (910) 343-6864
1-1064 '
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1500 CAPACITORS ' ) 1500

CRC — METALLIZED POLYPROPYLENE ESTABLISHED

. RELIABILITY
COMPONENT RESEARCH CO. B‘ 5 CAPACITORS

DIMENSIONS & AC RATINGS

TYPE B15F 400VRMS RATED TYPE B15P 600VRMS RATED
. MAX. AC RATING MAX. AC RATING
600VDC RATED —559C TO 85°C 5 aoovngRRAn-:n —559C TO 85°C
OR RMS | RMS | RMS § : RMS | RMS | RMS
soo VOLTS PEAK : 840 VOLTS PEAK Max.
(AC PLUS DC VOLTS) Voits [Voits | Volts | Max. (AC PLUS DE VOLTS) volts | Valts | Voits | Max.
ufF Part No. Fig, Dia, -{ Leng. J400Hz J4KHz | 40KHz Amps Part No. Fig. Dia. ] Leng. 1 400Hz] 4KHz | 40KHz | Amps
.01 B15F103KXD | BF 312 .833 | 400 | 400 | 400 2.5 B15P103KXD | BH .400 | 1.083 % 600 | 600 | 600 3.5
.012 | B15F123KXD | BF .312 .833 | 400 | 400 [ 400 2.5 B15P123KXD | BH .400 | 1.083 § 600 | 600 | 600 35
.015 ] B15F153KXD_| BF .312 833 | 400 | 400 | 400 25 B15P153KXD_| BH .400 | 1.083 8 600 | 600 | 600 3.5
.018 | B15F183KXD | BF .312 833 | 400 | 400 | 400 2.5 B15P183KXD | BH .400 | 1.083] 600 | 600 | 600 3.5
022 | B15F223KXD | BG .400 833 ] 400 | 400 | 400 3.0 B15P223KXD | BH .400 | 1.083 ] 600 | 600 | 609 3.5
.027 ] B15F273KxD | BG .400 .833 ] 400 | 400 | 400 3.0 B15P273KXD | BH .400 | 1.083 ] 600 | 6C0 | 518 3.5
.033 | B15F333KXD | BG .400 .833 | 400 [ 400 [ 364 3.0 B15P333KXD | BH 400 | 1.083 | 600 | 600 | 424 3.5
.039 | B15F393KXD | BG .400 833} 400 | 400 | 308 3.0 B15P393KXD | BH .400 | 10831 600 | 600 | 369 3.5
.047 | B15F473KXD | BH 400 | 1.083 ] 400 | 400 | 298 3.5 B15P473KXD | BJ 500 | 1.145) 600 | 600 | 340 4
.056 | BI5F563KXD | BH 400 | 1.083 | 400 [ 400 [ 250 35 B15P563KXD | BI 500 | 1.145 | 600 | 600 | 286 4
.068 | B15F683KXD | BH 400 | 1.083 | 400 | 400 | 206 35 B15P683KXD | BI .500 | 1.145] 600 | 600 | 227 4
.075 | B15F753KXD | BH 400 | 1.083 | 400 | 400 | 187 35 B15P753KXD | BK 500 | 1.395 § 600 | 600 | 267 5
.082 | B15F823KXD | B 500 | 1145 § 400 | 400 | 195 4 B15P823KXD | BK 500 | 1.395 | 600 | 600 | 244 5
.092 | B15F923KXD | BJ 500 | 1.145 | 400 | 400 | 174 4 B15P923KXD | BL 562 | 1.395 § 600 | 600 | 261 6
1 B15F104KXD | BJ 500 | 1.145 ) 400 | 400 | 160 4 B15P104KXD | BL 562 | 1.395 | 600 | 600 | 240 6
.12 B15F124KXD | BK 500 | 1.395 | 400 | 400 | 167 5 B15P124KXD | BL 562 | 1.395 ] 600 | 600 | 200 6
.15 BI5F154KXD | BK 500 | 1.395 | 400 | 400 | 134 5 B15P154KXD | BL 562 | 1.395 | 00| 600 | 160 6
.18 B15F184KXD | BL .562 | 1.395 | 400 | 400| 133 6 B15P184KXD | BM 670 | 1.395 } 600 ] 600 | 155 7
22 B15F224KXD | BL 562 | 1.395 | 400 | 400| 109 6 B15P224KXD | BM 670 | 1.395 | 600 | 600 | 127 7
27 B15F274KXD | BL 562 | 1.395 § 400 | 400 88.8 6 B15P274KXD | BN 670 | 1.895 § eco| 600 | 118 8
.33 B15F334KXD | BM 670 | 1.395 | 400 | 400 84.7 7 B15P334KXD | BN 670 | 1.895 | 600 | 600 96.8 8
.39 B15F394KXD | BM .670 | 1.395 | 400 | 400 72.1 7 B15P394KXD | BN .670 | 1.895 | 600 600 82.4 8
47 B15F474KXD | BN 670 | 1.895| 400 | 400 68.1 8 B15P474KXD | BP 750 | 1.98 | 600| 600 93.6 | 11
.56 B15F564KXD | BN .670 | 1.895] 400 | 400 57 8 B15P564KXD | BP 750 | 1.980 | 600 | 600 785 | 11
68 B15F684KXD | BN .670 | 1.895 | 400 | 400 47 8 B15P684KXD | BP 750 | 1.980 | 600| 600 64.7 | 11
.75 ] B15F754KXD | BP .750 | 1.980 | 400 | 400 58.6 | 11° B15P754KXD | BQ 750 | 2.480 | 600) 600 69.3 | 13
.82 B15F824KXD | BP 750 | 1.980 ) 400} 400 53.7 | 11 B15P824KXD | BS 1.0 2480 | 600 600 63.4 | 15
.92 B15F924KXD | BQ .750 | 2.480] 400 | 400 56.6 | 13
1.0 B15F105KXD | BQ 750 | 2.480| 400 | 400 52 13
1.2 B1SF125KXD | BQ .750 | 2.480] 400 | 400 433 13

ORDERING INFORMATION: All part numbers ' '

listed in tables have a capacitance tolerance of PART DIMENSIONS AND» TOLERANCES
+10% and are supplied with bare metal (un-
sleeved) cases.

—'1 1.625 M‘mr— B —-l AOMAX
TECHNICAL INFORMATION: These capacitors | TYe.

can be damaged when you solder to the lead B
wires due to possible overheating that can —=
occur. Place a suitable heat sink on the lead
wire between the solder beads on the hermetic D
seal and the area of wire lead to be soldered.

For initial design, when operating the capa-
citors at high current levels it is suggested that

you monitor the capacitor heat rise on the , A Leads ; :
leads adjacent to the solder beads to verify Case Case | T Diam, U D Approx.
that it does not exceed 20°C above ambient. Figure | ~Diameter o003 ’~~,.AWG, Sp s Max. | Wt Grams
All maximum current ratings shown should BF 312 032 20 -332 25
result in less than 20°C heat rise with con- BG -400 041 18 420 3.5
tinuous duty operation under normal convec- - BH -400 041 18 420 5
tion conditions. BJ .500 1.250 .041 18 .530 8
] ) ) BK .500 1.500 .041 18 .530 9
Avoid tearing of solder beads when bending BL 562 1.500 041 18 592 12
wire leads by using a suitable clamping fixture BM 670 1.500 051 16 .700 13
for lead bending. BN 670 2.000 051 16 700 21
BP .750 2,000 .051 16 .780 25
BQ .750 2,500 .051 16 .780 30
BS 1.0 2.500 .051 16 50

COMPONENT RESEARCH CO., INC. = 1655 26TH STREET = SANTA MONICA. CALIF. 90404 = (213) 829-3615. TWX: (910) 343-6864
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1500 ____ CAPACITORS 1m0

CUSTOMER
SERVICE AND
PRODUCT ENGINEERING

Glass and Ceramic Capacitors, Raleigh, NC, 919-876-1100
Microminiature Tantalum Capacitors, Biddeford, ME, 207-282-5111

CAPACITORS

.................. MIL-C-11272
Ceramic Capacitors ) CYoé, 07, 08 Hi-Rel
. CYFR10, 15, 20, 30 Corning Hi-Rel
CK12,CKA3,CK14 . . .. ......... MIL-C-11015/20 c -C-932
CYR10, 15, 20, 30, 51, 52,63 .. .. .. MIL-C-23269

CKR11, CKR12,CKR14 . . . . ... ... MIL-C-39014/15 Tantalum it

CK31,CK32 .. ............... MIL-C-11015/25 lamlalum Gapacitors

CKR31,CKR32 . . . . . .......... MIL-C-39014/21 Minitan® Modular ... . Microminiature, rectangular case

CACO02, CACD3, CAC04, CACO5 . . . .Spinseal™ Z5U Minitan Cordwood . . .M!crqmln!ature, cylindrical case

' ' ’ - 'X7R. COG ' Minitan Nonpolar . . . . Microminiature, nonpolar series

Glass Capacitors . ' Minidip .......... Microminiature, dipped radials

CY10,15,20,30 ....... e . .MIL-C-11272 Minichip MK . . . .. .. Microminiature, tantalum chips
REPRESENTATIVES: ' N . ' .
AL - Huntsville, Electronic Mfg. Agents 205-533-6640 FL  Orlando, Hammond Electronics 305-849-6060  NY' Rochester, Schweber Electronics 716-424-2222
GA Atlanta, Electronic Mfg. Agents 404-449-9430  FL  Ft. Lauderdale, Hammond Electronics 305-973-7103  NY  Westbury, Schweber Electronics 516-334-7474.
OR Portiand, Jas. J. Backer Co. 503-297-3776  FL  Winter Park, Milgray Electronics, Inc.  305-647-5747  NC Raleigh, Arrow Electronics, Inc. 919-876-3132
OR Salem, Jas. J. Backer Co. 503-362-0717  FL  Altamonte Springs, Schweber Electr.  305-331-7555  NC  Winston Salem, Arrow Electronics 919-725-8711
PA  Pittsburgh, Covert & Newman 412-531-2002 FL  Hollywood, Schweber Electronics 305-927-0511 NC Greensboro, Hammond Electronics 919-275-6391
PA  Broomall, L.D. Lowery Assocs. 215-356-5300 GA Norcross, Arrow Electronics, Inc, 404-449-8252  NC Raleigh, RESCO 919-781-5700
‘WA Seattle, Jas. J. Backer Co. 206-285-1300 GA Norcross, Marshall Electronics 404-923-5750  NC  Raleigh, Schweber Electronics 919-976-0000
DISTRIBUTORS: GA Atlanta, Milgray Electronics, Inc. 404-393-9669  OH - Centerville, Arrow Electronics, Inc. 513-435-5563.
AL Huntsville, Arrow Electronics, Inc. 205-882-2730 . GA Norcross, Schweber Electronics 404-449-9170  OH Columbus, Arrow Electronics, Inc. 614-885-8362
AL Huntsville, Schweber Electronics 205-882-2200 L Schaumburg, Arrow Electronics, Inc.  312-893-9420  OH  Solon, Arrow Electronics, Inc. 216-248-3990
AZ Tempe, Bell Industries 602-966-7800 L Chicago, Bell Industries 3129829210 OH Dayton, Bell Industries, Inc. 513-434-8231
AZ Tempe, Shelley Electronics, Inc. 602-894-2058 L Elk Grove Village, Pioneer Standard ~ 312-437-9680. OH  Cincinnati, Hughes-Peters, Inc. 513-351-2000
AZ  Phoenix, Sterling Electronics 602-258-4531 IL  Elk Grove Village, Schweber Electr. 312-364-3778 . OH Columbus, Hughes-Peters, Inc. 614-294-5351
AZ  Phoenix, Wyle Distribution Group 602-249-2232 IN  Indianapolis, Arrow Electronics. Inc. 317-243-9353 . OH Cleveland. Milgray Electronics, Inc. 216-447-1520

CA Newport Beach, Arrow Electronics Inc. 714-851-8961  IN  Indianapolis, Pioneer Standard Electr.  317-849-7300 OH Cleveland, Pioneer Standard Electr. . 216-587-3600
CA Chatsworth, Arrow Electronics, Inc. 213-701-7500 A Cedar Rapids, Arrow Electronics, Inc.  319-395-7230 ~ OH Dayton, Pioneer Standard Electronics  513-236-9900

CA Pomona. Arrow Electronics, Inc. 714-622-1271 IA Cedar Rapids, Schweber Electronics  319-373-1417 - OH Beachwood, Schweber Electronics 216-464-2970
CA San Diego, Arrow Electronics, inc. 714-565-4800 KS  Overland Park, Milgray Electronics 913-236-8800  OH - Dayton, Schweber Electronics 513-439-1800
CA Sunnyvale, Arrow Electronics, Inc. 408-745-6600 KS  Overland Park, Schweber Electronics  913-492-2921 OK Tulsa, Schweber Electronics’ 918-622-8000
CA San Diego, Bell Industries 714-279-9750 MD Hanover, Almo Electronics Corp. 301-796-5711 OR Lake Oswego, Bell Industries 503-241-4115
CA Roseville, Bell Industries . 916-969-3100 MD Baltimore, Arrow Electronics, Inc. 301-247-5200 OR Hillsboro, Wyle Distribution Group 503-640-6000
CA Gardena, Bell Industries 213-515-1800 MD Rockville, Milgray Electronics, Inc. 301-468-6400 PA  Enola, Aimo Etectronics Corporation  717-732-3681
CA Sunnyvale, B&ll Industries 408-734-8570 MD Towson, Philadelphia Electronics 301-296-9333  PA  Philadelphia, Almo Electronics Corp.  215-698-4000
CA Canoga Park, Schweber Electronics . 213-999-4702  MD  Baltimore, RESCO 301-823-0070 PA  Pittsburgh, Almo Electronics Corp. 412-931-5990
-CA Irvine, Schweber Electronics 714-556-3880 MD Beltsville, RESCO 301-937-9100 - PA  Monroeville, Arrow Electronics, Inc. 412-856-7000
CA Sacramento, Schweber Electronics ~ 916-929-9732°  MD  Gaithersburg, Schweber Electronics ~ 301-840-56900 ~ PA  Philadelphia, Phila. Electronics, Inc.  215-568-7400
CA Santa Clara, Schweber Electronics 408-496-0200 MA  Woburn, Arrow Electronics, Inc. 617-933-8130  PA  Pittsburgh, Pioneer Standard Electr. 412-782-2300
CA Chatsworth, Shelley Electronics, Inc.  213-998-3333 MA Needham, Cronin Electronics, Inc. 617-449-0500 ~ PA  Horshiam, Schweber Electronics, 215-441-0600
CA  Mountain View, Shelley Electronics 415:969-1820  MA  Burlington, Milgray Electronics, Inc. 617-272-6800  PA  Pittsburgh, Schweber Electronics 412-782-1600°
CA San Diego, Shelley Electronics, Inc. 714-453-7133  MA  Bedford, Schweber Electronics 617-275-5100 - TX  Austin, Arrow Electronics, Inc. 512-835-4180
CA El Segunido, Wyle Distribution Group ~ 213-322-8400 MA  Waltham, Sterling Electronics 617-894-6200 TX  Dallas, Arrow Electronics, Inc. 214-386-7500
CA Irvine, Wyle Distribution Group 714-641-1600 Ml Ann Arbor, Arrow Electronics, Inc. 313971-8220 X  Stafford, Arrow Electronics, Inc. 713-491-4100
CA San Diego, Wyle Distribution Group 714-565-9171  MI  Livonia, Pioneer Standard Electronics  313-525-1800 - TX  Houston, Hamilton/Avnet Electronics.  713-780-1771
CA Santa Clara, Wyle Distribution Group ~ 408-727-2500 M!  Livonia, Schweber Electronics 313-528-8100 TX  Austin, Pioneer Standard Electronics - 512-835-4000
CAN Downsview, Ont., Cesco Electronics 416-661-0220 MN Endina, Arrow Electronics, Inc. 612-830-1800 TX  Dallas, Pioneer Standard Electronics  214-386-7300°
CAN Ottawa, Ont., Cesco Electronics 613-226-6903 MN Minnetonka, Pioneer Standard Electr.  612-935-56444  TX  Houston, Pioneer Standard Electr. 713-988-5555
CAN Montreal, Que., Cesco Electronics 514-735-5511 - MN St Paul, Ragon Electronics, Inc. 612-488-0201  TX  Austin, Schweber Electronics 512-458-8253
CAN Calgary, Alb., Future Eiectronics 403-259-6408 MN Eden Prairle, Schweber Electronics 612-941-5280 TX  Dallas, Schweber Electronics 214-661-5010
"CAN Vancouver, BC, Future Electronics 604-438-5545 MO St. Louis, Arrow Electronics, Inc. 314-567-6888  TX  Houston, Schweber Electronics 713-784-3600
CAN Downsview, Ont., Future Electronics 416-663-5563 . MO Independence, Ragon Electronics, Inc. 816-254-3410 - TX  Dallas, Solid State Electronics 214-438-5700
CAN Ottawa, Ont., Future Electronics 613-820-8313 MO Earth City, Schweber Electronics 314-739-0526  TX  Houston, Solid State Electronics '713-881-6289
CAN Pointe Claire, Que., Future Electronics 514-694-77190  NH  Manchester, Arrow Electronics, Inc. 603-668-6968 ~ TX  Houston, Sterling Electronics 713-623-6600
CO Denver, Arrow Electronics, Inc. 303-758-2100 NH Manchester, Schweber Electronics 603-625-2250 UT  Salt Lake City, Arrow Electronics 801-539-1135
CO Wheatridge, Bell Industries . 303-424-1985 NJ Moorestown, Arrow Electronics, Inc. 215-928-1800 UT  Salt Lake City, Bell Industries 801-972-6969
CO Denver, Ragon Electronics 303-744-1992 NJ  Saddle Brook, Arrow Electronics 201-797-5800 * UT  Salt Lake City, Wyle Distribution 801-974-9953
CO Boulder, Shelley Electronics, Inc.. 303-442-2718  NJ  Marlton, Milgray Electronics, Inc. - 609-983-5010 VA  Richmond, Sterling Electronics 804-226-2190
CO Thornton, Wyle Distribution Group 303-457-9953 NJ  Fairfield, Schweber Electronics 201-227-7880 VA  Charlottesville, Virginia Radio Supply  804-296-4184
CT Hamden, Almo Electronics Corp. 203-288-6556 NJ  Hanover, State Electronics Corp. 201-887-2550 WA Bellevue, Arrow Electronics, Inc. 206-643-4800
CT  Wallingford, Arrow Electronics, Inc. 203-265-7741  NJ  Perth Amboy, Sterling Electronics 201-442-8000 WA Tukwila, Arrow Electronics, Inc. 206-575-0907
CT  Wallingford, Cronin Electronics, Inc. 203-265-3134 NM  Albuquerque, Arrow Electronics, Inc.  505-243-4566 WA  Bellevue, Bell Industries 206-747-1515
CT Orange, Milgray Electronics, Inc. 203-795-0711  NM Albuquerque, Bell Industries 505-292-27000 WA Bellevue, Wyle Distribution Group 206-453-8300
CT  Danbury, Schweber Electronics 203-792-3500 NY Hauppauge, Arrow Electronics, Inc. 516-231-1030 WI' Madison, Arrow Electronics, Inc. 608-273-4977
CT  Wallingford, Sterling Electronics 203-265-9535 NY Farmingdale, Arrow Electronics 516-694-6800  WI  Oak Creek, Arrow Electronics, Inc. 414-764-6600
FL  Ft. Lauderdale, Arrow Electronics 305-776-7790  NY  Liverpool, Arrow Electronics, Inc. 315-652-1000 WI  Waukesha, Bell industries 414-784-0235
FL  Paim Bay. Arrow Electronics, Inc. 305-725-1480 NY Rochester, Arrow Electronics, Inc. 716-275-0300 WI  Breokfield, Schweber Electronics 414-784-9020
FL  Ft. Lauderdale, Dielco 305-973-8700 NY  Freeport. Milgray Electronics, Inc. 516-546-6000 coming Electronics...All Systems “Go™!
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1500 CAPACITORS 1500
—(C50capacitors
@ P
A DIVISION OF CSI TECHNOLOGIES, INC.
| | | | I PAGE
_SERIES | TYPE |FEATURE|inF 1onF 100nF 1uF__ 10uF_ 100uF _ |NO.
DCIAC
NT FILTER o SORHZ 4
TUBULAR
FT FILTER XHY 5
0.6-6 kV
]
LONG 7.5-15 kV
FM FILTER LIFE 6
XMITTER
MIL
cp FILTER SPEC . 18
6.0-12.5 kV
RAILS ,
AE PULSE Y LOW L 0 23
MED DEFIB | SMALLEST 04
LIGHT
FC INDUCTOR | /e 00 o5
GENERAL
WM PULSE | PURPOSE 26
FLASHLAMP
RAILS
WPC PULSE LOW L 27
HIGH E
[
HIGH R.R. 3300 JOULES
ENERGY | WIDE AT
ES STORAGE | LOW ESR 5500 JOLILES 28
NON-FLAM. 8800 JOULES
LOW D.F.
NB o | LowpE RERILTEN w2
ME RF XMITTER 33
‘ MOTOR RUN "800 VAC
MR | Ao [NOTORS N
150° C
ANY
CUSTOM | (/oinn 5nH 0.6 KVDC - 250KVDC  100VAC - 180 KVAC a7
& SCR | piELecTRIC| 4000KW
10 KJ
= capacitors
© A DIVISION OF CSI TECHNOLOGIES, INC.
POST OFFICE BOX 2052, ESCONDIDO, CALIFORNIA 92025 / TLX 697832 / (619) 747-4000
EEM 1983 For manufacturers’ sales offices refer to Manufacturers & Sales Offices Directory 1:1067



1500 CAPACITORS ~ 1500

AVION'CAPS The smallesf film capac:for in the worId

METALLIZED POLYCARBONATE

TYPE ECR

e NO PIEZOELECTRIC EFFECT
e NOT FREQUENCY SENSITIVE
e NOT VOLTAGE SENSITIVE

A new innovation pioneered by Electronic
Concepts leads the way to a new era of
smaller metallized film capacitors. Now a
combination of excellent electrical char-
acteristics and compactness is offered
the equipment designer in a size equal
‘to a ceramic CKO05 capacitor.

Besides the superior electrical charac-
teristics Type ECR are self-healing, as is
the case with all metallized capacitors.

Additionally, these capacitors do not
exhibit any of the drawbacks inherent in
all ceramic capacitors.

v DIMENSIONAL DATA
SPECIFICATIONS

Type ECR
Operating Temperature Range: —55°C to Capacitance Tolerance: Standard Toler- [e—.190 —+. r-,090>
+125°C without derating. ance is =10%. Tolerances of *=20%,
L) -7 0,
Dissipation Factor: When measured at =27 +2% and %1% are available.
the frequency specified for capacitance Note: Capacitance shall be measured at 190
measurements, the dissipation factor - - 25°C, and at or referred to a frequency of
shall not exceed 0.3%. 1KHz. _1_
Insulation Resistance: When measured at ~ Capacitance Range
the applicabie test temperature, and rated =~ _30V__ 50V 75V 100V 150V__ 200V 250 -t
voltalge, the u:jsttlrllatlfo?l resrstanfe 'shall '88}2 Qo 001000100012 ‘38}% 2 .045 MAX.
equal or excee wing va . . . . . . .
q e 2se°co ° 8!‘?‘0 ufsz,c 0018 0018 .0018 .0018 .0018 .0018 .0018
0022 0022 .0022 .0022 .0022 .0022 .0022- : 400 e
Megohm x 0027 0027 0027 .0027 .0027 .0027 . .0027 ,
1.25 MIN
Microfarads - 100,000 = 7,000 700 _ 0033 0033 .0033 0033 0033 0033 .0033 . .
Exceptthe 0039 .0039 .0039 .0039 .0039 .0039 L.zoo + 015
: . 0047 0047 0047 0047 .0047 .0047 . :
msgltatlon 200,000 70.000 7000 .0056 0056 .0056 .0056 .0056  .0056
resistance i s i .0068 .0068: 0068 .0068 .0068 1 ing
in megohms ‘0082 0082 0082 0082 .00B2 Part Marking
need not o ) . 010 010  .010  .0f0 I
exceed e : ‘ 012 012 012 012
015 . 015 .05 015 ECR .
Capacitance Change: The Capacnance .018 018 018 .018 104AK
change vs. temperature for these capaci- 022 022 022 8205
tors shall not exceed the following: gg; ggg 027
Temperature 3039
Degrees C. —55 +25 +85 +125 047 047 . ,
Percent Change =15 0 =03 +0.8 0% .0
The measurement at each temperature 068 DATE-CODE
shall be recorded when two successive -~ .10 _ .

readings taken at 5-minute intervals indi-

A N Also available hermetically sealed (D = .195 L =
cate no change in capacitance.

.25) and in other dielectrics on request. The first two digits represent the year, the
: second two digits represent the week.
ie: 7952 is the 52nd week of 1979, 8012 is

ELECTRICAL CHARACTERlSTICS VS TEMPERATURE the 12th week of 1980.

INSULATION £ TYPICAL DISSIPATION FACTOR CHANGE WITH TEMPERATURE
RESISTANCE VS. TEMPERATURE g2
108 0 Type AECR
. g 1 i
5
s TYPE EcR
100 ] }
§ -s& - +25° +85° +125°
x CAPACITANCE CHANGE ENVELOPE FOR 95% CONFIDENCE LEVEL ;
10 ur - .
12 -
z 21 |<_ __.!
10 §' 8
§ [}
4
2
§ h i TYPEECH —— |
£ £1 v :
3
Y S — ; ELECTRONIC ®
+ 6
™ = = ' e w CONCEPTS INC.

N
P.O. BOX 627E EATONTOWN, NEW JERSEY 07724 ® (201) 542-7880
11068
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1500

CAPACITORS

1500

ESTABLISHED RELIABILITY CAPACITORS

FIXED, PLASTIC DIELECTRIC, DC, IN NON-METAL CASES
PER MIL-C-35514

STYLE

.190

I"r .090

World’s smallest film capacitor (CKO size)
now available as CFR12.

__1 ¢ 130 Dielectric: metallized polycarbonate film.
} Construction: molded rectangular case,
radial leaded. See previous page AVIONICAPS®
—{- Capacitance values in MFD:
.045 MAX .0010thru .10 30V .0012 thru .0082 150V
1.250 MIN .0010 thru .056 50V .0012 thru .0056 200V
.0010 thru .027 75V .0012 thru .0033 250V
1 —=ll~-025 =994 pia .0010 thru .018 100V
Capacitance tolerance: =1%, =2%, =5%, =10%
Refer to MIL-C-55514 for additional specifics or call
200 *+.015 Electronic Concepts, Inc.
s r 4} Dielectric: 'n?etallized plastic film
AXIAL | Characteristic R: metallized polycarbonate
N: metallized polyester
Construction: oval configuration, axial
(41.28) or radial leaded
- 1,825 Capacitance values in MFD:
Characteristic “R” Characteristic “N”
.0010 thru 50.0 50V .010 thru 10.0 200V
RADIAL hl .0010 thru 20.0 100V .010 thru 3.3 400V
Capacitance tolerance:
1.00 (25.4) “R"” £1%, =2%, 5%, =10%
MIN “N" *£2%, =5%, =10%

STYLE

CFRO5

-

=

L (41.28) .‘
1.625
MIN

i85

Dielectric: metallized polycarbonate plastic fllm.
Characteristic R.

Construction: round configuration, axial leaded.
Capacitance values in MFD:

.0010 thru 50.0 50V .010 thru 10.0 200V
.0010 thru 20.0 100V .010 thru 5.0 400V
Capacitance tolerance: +=1%, *+2%, 5%, *=10%
Refer to MIL-C-55514 for additional specifics or call

Electronic Concepts, Inc.

STYLE

CFRO2

-

==

l‘ (41. 28) ‘l

i85

Dielectric: plastic film

Characteristic M: polyester film and foil
Q: polycarbonate film and foil

Construction: Round configuration, axial leaded
Capacitance values in MFD:

Characteristic “M” Characteristic “Q”
.0068 thru 1.0 100V .0010 thru 1.0 100V
.0010 thru 1.0 200V .0010 thru 1.0 200V

.0018 thru 1.0 400V

.0010 thru 0.1 600V
Capacitance tolerance:

“M” £2%, £5%, £10%

“Q" £1%, =2%, =5%, =10%
Refer to MIL-C-55514 for additional specifics or call
Electronic Concepts, Inc.

P.O. BOX 627E, EATONTOWN, NEW JERSEY 07724 e (201) 542-7880.

ELECTRONIC ®
CONCEPTS INC.

EEM 1983
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1500 o CAPACITORS - SN 1500

| TYPE TTA COMMERCIAL/INDUSTRIAL TYPE RAR COMMERCIAL/INDUSTRIAL - TYPE RLR LOW-LEAKAGE
ELECTROLYTIC CAPACITORS ELECTROLYTIC CAPACITORS - ELECTROLYTIC CAPACITORS
0.47 Mfd. To 33,000 Mfd. 0.47 Mfd. To 4,700 Mfd. 0.1 Mfd. To 2,200 Mfd.
6.3 WVDC To 500 WVDC . 6.3 WVDC To 450 WVDC . 6.3 WVDC To 50 WVDC
—40°C To +85°C Min. ~40°C To +85°C Min. -40°C To +85°C Min.
2000 HOUR . + 85°C Rating | 2000 HOUR, +85°C Rating Leakage Current:<0.002CV or 0.4 uA min.
EPOXY END SEAL Optional (TTA-PX) -EPOXY END SEAL Optional (RAR-PX) EPOXY END SEAL Optional (RLR-PX)

TAPE & REEL Avail. TAPE & REEL Avail. . TAPE & REEL Avail.

TYPE RSS SUB-SUBMINIATURE TYPE RMR SUBMINIATURE, +105°C TYPE TLA LOW LEAKAGE
ELECTROLYTIC CAPACITORS - ) ELECTROLYTIC CAPACITORS : ELECTROLYTIC CAPACITORS

0.1 Mfd. To 100 Mfd. 0.47 Mfd. To 10,000 Mfd. . . 0.1 Mfd. To 100 Mfd.

6.3 WVDC To 50 WDC 6.3 WVDC To 250 WVDC 6.3 WVDC To 50 WWDC

Min. Dia. 0.15 in./4.0mm ) —40°C To +105°C Min. —40°C To +85°C Min.

Max. Length .28 in./7.0mm 2000 HOUR + 105°C Rating Leakage Current: <0.002 CV or 0.4 uA min.
—40°C To +85° C Min. EPOXY END SEAL Optional (RMR-PX) EPOXY END SEAL Optional (TLA-PX)
TAPE & REEL Avail. TAPE & REEL Avail. TAPE & REEL Avail.

TYPE BPA NON-POLARIZED TYPE BPR NON-POLARIZED ’ :

ELECTROLYTIC CAPACITORS ELECTROLYTIC CAPACITORS TYPE THA +125°C OPERATION

0.47 Mfd. To 1,000 Mfd. , 0.47 Mfd. To 1,000 Mfd. . ' ELECTROLYTIC CAPACITORS

10 WVDC To 200 WVDC ‘ 10 WVDC To 50 WVDC 0.47 Mfd. To 1,000 Mfd. .

—40°C To +86°C Min. —40°C To +85°C Min. 10 WVDC To 100 WVDC

1000 HOUR + 85° Rating . 1000 HOUR +85°C Rating. . —40°C To +125°C Min. : )
EPOXY END SEAL Optional (BPA-PX) EPOXY END SEAL Optional (BPR-PX) EPOXY END SEAL Optional (THA-PX)

| |
peramancsans bowey I‘ ILLINDIS CAPAGITOR, ING. ]
' S 3757 West Touhy ‘Avenue, Lincolnwood, IL 60645

‘ " (312) 675-1760/ Telex: 72-4361/ Cable: llicon Lcwd

1-1070 For manufacturers’ sales offices refer to Manufacturers & Sales Offices Directory EEM 1983



CAPACITORS

1500

TYPE MWR METALLIZED MYLAR®
POLYESTER FILM CAPACITORS
WRAP & FILLED CONSTRUCTION
NON-INDUCTIVE WINDING, +125°C
100 WVDC To 1,000 WVDC

0.01 Mfd. To 22 Mfd.

TOLERANCE: =10% (+5% Opt.)

TYPE SHR POLYESTER

FILM CAPACITORS
NON-INDUCTIVE WINDING, + 125°C
100 WVDC

0.001 Mfd. To .47 Mfd.
TOLERANCE: +10% (+5% Opt.)

TYPE BCR TEMPERATURE STABLE
CERAMIC DISC CAPACITORS

50 WVDC

1 pf to 680 pf

TEMP. CHAR.: Y5F

TOLERANCE: £10%

The source for Quality,
Performance and Delivery

TYPE MSR METALLIZED MYLAR®
POLYESTER FILM CAPACITORS
NON-INDUCTIVE WINDING, +125°C
250 WVDC To 1,000 WVDC

0.01 Mfd. To 10 Mfd.

TOLERANCE: +10% (5%, Opt.)

TYPE UMR POLYESTER

FILM CAPACITORS

INDUCTIVE WINDING

100 WVDC

.001 Mfd. To .47 Mfd.

TOLERANCE: *=10% (+5%, Opt.) .

GENERAL PURPOSE CERAMIC DISC
Tolerances: —20% +80%, +20%

TYPE GCR: 50 WwvDC

0.001 Mfd. To 0.1 Mfd. (Y5V, Y5S)
TYPE GMR: 12 WVDC

0.047 Mfd. To .47 Mfd. (Y5S)

TYPE GQR: 500 WVDC

.001 Mfd. To .01 Mfd. (Z5V)

TAPE & REEL CONFIGURATIONS
FOR AUTOMATIC INSERTION OF
AXIAL AND RADIAL LEAD PARTS
AVAILABLE ON SPECIAL ORDER

CUT & FORMED LEADS
AVAILABLE ON SPECIAL ORDER

EPOXY END SEALS

AVAILABLE OPTION ON ALL
ELECTROLYTIC CAPACITORS

FOR USE WITH CHLORINATED OR
HALOGENATED CLEANING SOLVENTS

. Please Call for your specialized capat:itor requirements.

‘ ILLINOIS GAPAGITOR, INC.

3757 West Touhy Avenue, Lincolnwood, IL 60645

(312) 675-1760/ Telex: 72-4361/Cable: llicon Lcwd

EEM 1983

For manufacturers’ sales offices refer to Manufacturers & Sales Offices Directory
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1500 CAPACITORS v 1500

\NTERCAP CAPACITORS
. Internationalc

COMMERCIAL & INDUSTRIAL ALUMINUM ELECTROLYTIC CAPACITORS — AXIAL & RADIAL LEADS |

“General Purpose | - Low Leakage Dipped Tantalum
TDA & PDA, PDS - TDA-L, PDA-L, PDS-L DP (Stralght & Snap-in- Leads)
"'xr‘f"
; ) : Temp. Range —55°C to +85°C
Temp. Range  —40°C to +85°C Temp. Range  —40°C to +85°C Cap. Range  0.1uF—330uF
Cap. Range 0.47uF — 22,000uF Axial - Cap. Range 0.1uF — 2200uF Cap. Tol. +20%, +10%
0.47uF — 10,000uF Radial Cap. Tol. +20%, =10% Voit. Range 3.15VDC—'50VDC
Cap. Tol. —10% +75%, —10% +50%, Volt. Range 6.3VDC— 63VDC Leakage (Max.) .007CxV or .05uA
+20% Leakage (Max.) 0.002CxV or 0.4uA whichever is greater
Volt. Range gSVDC804Sg\2/gC " whichever is greater
- Leakage (Max) 3V v XV +4u . Cer i
100V — 450V .02CxV +1004A Non-Polar any Disc
NTD (General Purpose) Temperature Compensating
Extended Temperature NTA (Superior Characteristics) lan S
TDB &‘ PDB (Close Tolerance) e P General Purpose
Sl I S0y —to00v "
Various lead forms are -
i i Semicnnductor
S e ol K 10,000pF —100 OOOpF
packaging. 12V-50V
o o Temp. R —25° 5°
Tt oo | BRI GH0 FILM CAPACITORS
. 47uF—10,000u _ "
Cap Tl +20% Cap. Tol. e +50%, +30%, =20%. Polyester Film
Volt. Range  6.3VDC— 250VDC Volt. Range ~ 16WV— 50WV EM (Radial Leads, Welded Construction)
Leakage (Max.) .01CxV +3uA Leakage (Max) 0 OBCxV +10uA, 0.1CxV , -
Life Test 2,000.frs. @ 105°C Temp. Range —55°C to +85°C
Cap. Range .001 uF— 106“47;4F 200
= = ' = . Tol. +5%, +10%, +
Radial Lead — Mecha;il;ﬂgl Support Third Lead | m.{‘oa'nge =8 \// o, - 20%

Temp. Range  —40°C to +85°C  Volt. Range 6.3VDC— 250VDC
Cap. Range 100uF — 33000yF Leakage (Max.) —0.02CxV
- Cap. Tol. +20% ,

Metalized Polyester Film
., PMG -

Polyester Film/Foil
FM :

(Radial Leads,

Low Impedance Radial Lead for Switching 3 < Welded Construction)

Power Supply Output & Regulator Circuits
PZL .

PMG M
Temp. Range —55°Cto +155°C —40°Cto +85°C
Cap. Range O1uF—4.7uF 001uF—0.47uF

) Temp. Range —55°C to +105°C Volit. Range 7.5VDC—100VDC cap. Tol +10% STD +10% STD
Cap. Range  2.24F—B8200uF  Leakage (Max) <40V = 0.5CxVyA || Voil Range  250vV—630v 100V
Cap. Tol. Z10% +75% >40V = JCxV A

) Series Features Low Impedance, High E.S.R. & Ripple Current Specifications: Meta“zed POIVeSter Film

YM
Snap-In Capacitors — ‘Polyester FilmIFoil
S\mtchmg Power Supply Input Circuit /
PST — Standard Height (Axual Leads, Welded Constructlon)
PSL — Low Prc_)flle Construction . Temp. Range - —40°C tr+85°c —40°C t?+85°c
PXT — Extra High Ripple — Standard Height Cap_"ﬁa“;'g V100 0014F—1.OpF
PXL — High Ripple Low Profile Cap. Tol. £10%, £20%  +10%, £20%

Voit. Range 250V —630V 100V—1000V

Specifications PST | PSL ] PXT | PXL ~

Temp. Range —40°C to +85°C - Polypropylene Film

Cap. Range 220uF —22000uF | 220uF—22000uF | 100uF—820uF 100uF — 390uF . PP (Radial Leads, Welded Construction)

Cap. Tol. _ x20% +20% +20% +20% o o

Volt, Range 10VDC— 250VDC_| 10VDC— 250VDC | 200VDC— 250VDC | 200VDC— 250VDC |. o i iy

Leakage (Max.) .02CxV or 2000uA .02CxV or 30004A Cap.Tol. 5%, £10%, +20%
L whichever is smaller whichever is smaller Volt. Range 250V —630V

i

i CALL TOLL FREE IN TERCAP 105 Maxess Road
800-645-9154 n tlonq Melville, New York 11747
IN N.Y. STATE (516) 203-1500

516-293-1500 lntematlonal Components Corporation TELEX # 143130

1-1072 For manufacturers’ sales offices refer to Manufacturers & Sales Offices Directory EEM 1983



1500

CAPACITORS

1500

~ The Inter-Technical Group Inc.
__WIMA Division

P.0O. Box 23 — Irvington, NY 10533 « Telephone (914) 591-8822 « TWX: 710-564-0802

Sub-
miniature
PCM
2.5 mm

WIMA

MKS 02

WIMA
MKS 2

Miniature capacitors
5 mm
PCM/available taped and reeled

WIMA
MKS 20

l
||

WIMA
MKC 2

WIMA
FKS 2

WIMA
FKC 2

WIMA
FKP 2

Semi-
miniature
PCM
7.5mm

WIMA
MKS 3

Dielectric

Polyester
film

Polyester
film

Polyester
film

Polycarhonate
film

Polyester
film

Polycarbonate
film

Polypropylene
film

Polyester
film

Capacitor
electrodes

Vacuum
deposited
aluminium

Vacuum
deposited
aluminium

Double
sided
metallization

Vacuum
deposited
ajuminium

Metal foil

Metal foil

Metal foil

Vacuum
deposited
aluminium

Temperature
ranges

—55°C
to +100°C

—55°C
to +100°C

—55°C
to +100°C

—-55°C
to 4-100°C

—55°C
to +100°C

—55°C
to +100°C

—55°C
to +85°C

—55°C
to +100°C

Insulation
resistance
“at 420°C

1x104 MQ

1x104 MQ
>0.33:3,300 sec.

1X104MQ

1x104 MQ

5x 105 MQ

5x105MQ

5x 105 MQ

1x 104 MQ
>0.33:3,300 sec.

Power factor
tan 0 at

1 kHz and
+4-20°C

510 8x 103

5t08x 103

5t07x 103

3x103

5t08x103

1t03x103

2to4x 104

5t08x103

Voltage ranges
\

50
Ve

50 63 100
VDG VDG vbC

63
voc

63 100
voc VDC

||

100
Ve

100
Ve

63
vDe

63 100
vDC voe

Capacitance
tolerances

*20%
=10% 5%

+20%
*+10%

+20%
*=10%

i 0/
+10%. £5%

+20%
*10% 5%

*20%

+10% =5%

+10%

*+5% +2.5%

+20%
+10%

100 pF
220 pF

v
680 pF

1000 pF
1500 pF

2200 pF
3300 pF

4700 pF
6800 pF

0.01 uF
0.015 uF

- 0.022 uF
0.033 uF

0.047 uF
0.068 uF

01 wF
0.15 uF

0.22 uF
0.33 uF

0.47 uF
0.68 uF

‘ Encapsulation Plastic
Cases — All Types

1.0 uF
1.5 uF

Is a Registered Trademark of: Wilhelm Westermann, Mannheim, West Germany.

EEM 1983
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CAPACITORS

1500

P.0O. Box 23 — Irvington, NY 10533 ¢ Telephone (914) 591 8822 « TWX: 710-564-0802

The Imel'-lel:lmn:al Group Inc.
WIMA Division

®

Metallized capacitors Film capacitors
for stringent requirements | with metal foil
CECC approved Frequency  @lectrodes
imi o
21 kHz
WIMA o
- WIMA WIMA MKC 4 WIMA WIMA
MKS 4 MKC 4 - sva1 FKS 3 FKC 3
Dielectric Polyester film Polycarbonate film Pn;: ca':lmnate Polyester film Polycarbonate film
m flame-
- ' retardent
Capacitor ' Vacuum deposited aluminium Vacuum deposited Vacuum Metal foil Metal foil
electrodes aluminium deposited
aluminium
Temperature —55°C to +100°C —55°C to +100°C —55°C to —55°C to 4-100°C —55°C to +100°C
ranges ‘ : ) -+100°C :
Insulation 1.5t0 3« 104 MQ 1.5t03x 104 MQ 5,000 to 5x105MQ . 5 x 105 MQ
resistance >0.33:5,000 to 10,000 sec. >0.33:5,000 to 10,000 sec. >0.02:10,000 sec. >0.02:10,000 sec.
at 4-20°C 10,000 sec. B
Power factor 5to8x 103 ~1to3x103 1t03+103 5to8x103 1t02x103
tan 6 at 1 kHz
and +420°C
Voltage ranges 100 160 250 400 630 1000 | 63 100 250 . 400 | 100 260 | 100 160 400 | 160 400 630 1000
VDG vDC VvDC VvDC VDC VDC VDC {VDC VDG VDC VDC | VDC VDC | VDC VDG VDC | VDC VDC VDC VDC
| 1 | | - | || L1
Capacitance +20% =10% +20% *=10% +20% *+10% +20% +20%
tolerances +5% *5% *5% +10% *5%| *+10% *5%
100 pF
220 pF
v ‘
680 pF Encapsulation Plastic
1000 pF Cases — All Types
1500 pF
2200 pF
3300 pF
4700 pF
6800 pF
0.01 uF
0.015 uF
0.022 uF
0.033 uF
0.047 uF
0.068 uF
0.1 uF
0.15 uF
0.22 uF Important dielectric characteristics
0.33 uF of plastic films:
I Polyester - = high dielectric strength
0.47 uF Polycarbonate = linear temperature curve
0.68 uF Polypropylene = extremely low losses (tan &)
1.0 uF The figures in the
1.5 uF tables of capacitances
- refer to the
2.2 uF PCM = Printed Circuit Module
3.3 uF (lead spacing)
AT o | at the lead exit points
6.8 [’:F lead
length \4_
10 uF 4 ‘ ~6 mm PCM
@ Is a Registered Trademark of: Wilhelm Westermann, Mannheim, West Germany.
1-1074 For manufacturers' sales offices refer to-Manufacturers & Sales Offices Directory EEM 1983



1500 .

1500

CAPACITORS _

The Inte-Technical Group Inc..
WIMA Division

P.O. Box 23 — Irvington, NY 10533 ¢ Telephone (914) 591-8822 « TWX: 710-564-0802

Capacitors for high current ratings™
High reliability components

with double metallized film electrodes

and

with two metal foil electrodes
a floati i de of plastic film

metallized on both sides
(internal series connection)

Radio
interference
suppression

capacitors

in accordance with
VDE 0565-1 class X 2

WIMA

WIMA WIMA WIMA WIMA MKS WIMA
MKS 10 MKC 10 MKP 10 FKP 1 4-R | MP 3**
Dielectric Polyester film Polycarbonate film Polypropylene film . Polypropylene film Polyester . Paper,
: film epoxy resin
impregnated
Capacitor o Metal foil and carrier film Vacuum Metallized
electrodes Carrier film metallized on both sides, self-healing metallized on both sides, deposited self-healing
self-healing aluminium,
self-healing
Temperature —55°C to —55°C to 4-100°C —55°C to 4-85°C —55°C to +85°C —40°C —40°C
ranges +100°C to 4-85°C to +85°C
Insulation 3x 104 MQ 3x 104 MQ 3x 104 MQ 1 x 105 MQ 1.5x106MQ | 6x 103 MQ
resistance >0.33:10,000 sec. >0.33:10,000 sec. >0.33:10,000 sec. >0.1:10,000 sec. >0.33:5,000 | >0.33:2,000
at 4-20°C sec. sec.
Power factor 5to6x103 1t04x 103 1t03x 104 1to3x 104 5t08x103 | 6t010x 103
tan S at 1 kHz
and 4-20°C ) ) ‘
Voltage ranges 63 100 250 | 250 400 630 1000| 160 250 400 630 1000 | 400 630 1000 1000 1500 2000 | 250 VAC 250/275 VAC
VvDoC VDC VDC | VDC VDC VDC VDC| VDC VDC VDC VDC VDG |VDC VDC VDC VDC VDG VOG @ ©®
- : 100 180 220 400 400 [ 250 300 350 400 500 600 & | S 8| e
, N VAC VAC VAC VAC VAC |VAC VAC VAC VAC VAC VAC ‘
* Capacitance +20% *=10% +20% *=10% *+20% *+10% +20% +10% *5% *20% +10% +20%
- tolerances +5% *5% - +5% ) : *+10%
| ] 1 | [
;gg EF * Data regarding pulse ratings see general catalog
v
680 pF
1000 pF
1500 pF
2200 pF
3300 pF
4700 pF
6800 pF
-0.01 uF
0.015 uF
0.022 uF
0.033 uF
- 0.047 uF
0.063 uF
0.1 uF
0.15 ZF
0.22 uF
033 uF
0.47 uF
0.68 uF
1.0 uF *tMP3
1.5 uF Encapsulation Plastic Encapsulation
2.2 uF Cases — All Types treated metal
3.3 uF foil and
4.7 uF epoxy resin
6.8 uF
10 uF )
@ s a Registered Trademark of: Wilhelm Westermann, Mannheim, West Germany.
EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1-1075
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CAPACITORS

1500

ISKRA

» Ceramic Caps, Discs, Feed Thru ¢ Ferrites o Meters « Motors, fractional H.P. « Semiconductors ¢ Switches o ‘Speakers o Trimmer Pots

CERAMIC CAPACITORS
DISC — WAFER — TRAPEZOIDAL — TUBULAR — FEED-THROUGH

/\ Exceptionally High Quality Control on Ceramic Materials
A Complete (100%) Testing

DISC CAPACITORS HIGH VOLTAGE TYPES / Kv1
From 1 kV to 8 kV — EIA Types (Y5P/25P) (Y5U/25U)

BUTTON DISC CAPACITORS

500V / K2P

EIA Types (Y5P/Z5P) (Y5U/Z5U) -

D+1

WAFER CAPACITORS 50V / P1

Range 4700 to 4700

pF

06 ....3,6

oJi

N Longer Shelf Life

TUBULAR CAPACITORS, HIGH VOLTAGE

PULSE TYPE / CIM
15kVto 4 kV

TUBULAR CAPACITORS 500V / C1

0,1.pF to 30,000 pF

SAFETY TYPE DISC CAPACITORS / KZ

For AC Applications

REDUCED TITANATE DISC/KR1
.001 mFd to .18 mFd 50 V for bypass application

SUBMINIATURE DISC CAPACITORS 500V / K1

o , C (pF)
b~ D (mm) 5,5. 7 ‘ 10 14 18
P 100 05.... 3 >3 ... 47 | >47...91 >9,1...18
' NP 0 1,0..... 7,5 >55 .....15 >15.... 27 >27...... 51
N 150 1,0.... 8,2 >75..... 16 >16..... 33 >33.....62
N 750 22..22 >22 .....33 >33...... 62 >62....120 | >120.....160
Tolerances Available: N 1500 47... 24 >24 ......56 >56 ...... 100 >100.....220 | >220.....300
+1% to —20 and M 2000 47 ... 330 >330.....510 | >510.....1200 | >1200 ...... 2200
+80% M 3000 150 ...... 360 >360....... 510 >820 ...... 1800 | >1800 ...... 3600
Aﬁi{"_.g"s"ﬂ‘.’é'."31¢'>:)°%fs’°§",:"e°. M 6000 270...680 | >680....1200 |1200.....3300 | >3300..... 7500 | >7500...... 10000
of the part, . Comerer R (mm) 2,5 5 5 7.5 75
_ NICKEL PLATED : .
TRAPEZOIDAL CAPACITORS 500V / T7 / T12 TUBULAR TRIMMERS / CT
, : _AAmax,
]
1....56 pF o P
P 100...... N 1500 20.... 620F *r‘“ i
150 ...... 3600 pF & e P g | =
M 2000 ...... M 6000 4701200 pF & 119
(Y5P/Z5P) (YSU/Z5U) EIA oy 0,7/3,7 pF ...... 4/13 pF 8 g
(2B4/2A5) (2E4/2D5) IEC 0,4/2pF ... 1/9pF
4,7 ....91pF LI B o
330 ...... 560 pF :
A All dimensions given in millimeters — tolerances *0.5. l $6.5 max. 1,46,5 |max.
FEED-THROUGH CAPACITORS 500V
S1 S2
1...68pF 41 1,5 ...... 270 pF e 8
P 100 ....PN 1500 220 ...... 8200 pF § b
180 ...... 2400 pF — P100..... N 1500 3
M 2000 )(v 39020 ...)...AM 6000 - 4 ?’\'(38‘}%5.;5' (Yggf;%su) EIA .-
(Y5P/Z5P) (YST/Z5T) (Y5U/Z5U) 105 1| & 8w - 3
(2B4/2A5) (2D4/2C5) (2E4/2D5) IEC| /=] H| | § (2B4/2A5) (2E4/2DS5) IEC
g A M ] .
2T %
S5 S21
a o P 100...... N 1500
;'250':13.1207%8':al= g it ¥ M 2000 ...... M 6000 =
P 100..... N 1500 3 (Y5P/Z5P) (Y5U/Z5U) E:g\ 7 -
M 2000 ...... M 6000 . (2B4/2A5) (2E4/2D5)’ | 2 N
(YSP/Z5P) (Y5U/Z5U) EIA 1 o 16) 933202
" (2B4/2A5) (2E4/2D5) IEC
ISKRA ELECTRONICS INC.
8 GREENFIELD RD., SYOSSET, NY 11791 « (516) 364-2616 o
1-1076 For manufacturers’ sales offices refer to Manufacturers & Sales Offices Directory EEM 1983
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ISKRA

* Ceramic Caps, Discs, Feed Thru o Ferrites « Meters ¢ Motors, fractional H.P. « Semiconductors e Switches « Speakers e Trimmer Pots

FILM CAPACITORS

Configurations Available

Short
Leads

KEU 1911 KEU 1012
Molded Wrap and Fill

TECHNICAL DATA

Temperature Range: —40°C to +85°C.

Humidity test: Per EIA specifications RS 376

Capacitance tolerance: =5%, *=10%, *=20%.

Rated voltage Vn: 100V-, 250V-, 400V-, 630V-, 1000V-.

Allowable a.c. voltage to 60 Hz: 63V~, 160V~, 200V ~,

220V ~, 250V ~.

Dielectric loss tg at 20°C: <{80x 104 at 1 kHz
<200x10*at 10 kHz.

Inductance: <20nH measured at terminal length of 6mm.

Test voltage (2s): 1.6 X Vn.

METALLIZED POLYESTER

FEATURES

A High insulation resistance
A Low dielectric loss

A Wide temperature range
A High humidity resistance
A Very small dimensions

A Self-healing properties

CONSTRUCTION

A Metallized polyester foil with excellent electrical
characteristics.

A Plastic coating permits operation under exceptionally humid
climatic conditions.

A Contact surface applied by high pressure spraying and
connecting wires are soldered reducing possibility of
failures or unsatisfactory contact during operation.

A Self-healing properties guarantee greater than usual
operating efficiency.

A Flammability per UL 492,

A\|Self-extinguishing plastic case and sealed with
self-extinguishing epoxy resin.

Insulation resistance at 20°C and 100V-:

C <0.33uF C >0.33uF

Vn <<100V- Vn <100V-

R = 15X10° MQ RXC '=5x10%
Vn >100V- Vn >100V-

R = 30X 10° M@ RRXC = 10%

The capacitors can be used to a temperature of 100°C, by
which the working voltage at a temperature above 85°C is
less than the rated voltage by 1.25% for every °C.

CARACITANCE | AVAILABLE HOUSING SIZES SLead Lead

n a.

Imax 100V | 250V | 400V | 630V |[1000V SIZE OF | a b '28,59 =+0.5

. 001 7 T 1T 2 a HOUSING | (LENGTH)| (HEIGHT) | (WIDTH) | =0.02 +0.002

0.075 7 T 1| 3| 5 INCH [MM [INCH |[MM [INCH |MM |INCH] MM |INCH |MM

0.022 7 T 17| 3 5 1 0.512 | 13 |0.413 |10.5 |0.177 | 4.5 | 0.40 | 10 |0.024 | 0.6

, 0.033 ! ] 241 417 2 0.512| 13 [0.453 [11.5 [0.217 | 5.5 0.40 [10 [0.024] 0.6
, . 0.047 1 1 3 5 7

i 0068 T e I e 3 0.512| 13 [0.492 [12.5 [0.256 | 6.5]0.40 |10 [0.024] 0.6

01 T3] 5] 8] 10 4 0.709| 18 [0.472 [12 [0.236 | 6 |0.60|15 [0.031]0.8

0.15 2| 4) s 9| 1 5 0.709 | 18 [0.531 [13.5 |0.295 | 7.5 | 0.60 [15 |0.031] 0.8
0.2 3 5 7 o 12

533 I B R 6 0.700| 18 [0.610 [15.5 |0.374 | 9.5|0.60 |15 [0.031] 0.8

pmax 0.47 A 7 [ 10 | 12 7 1.063 | 27 [0.630 [16 |0.276 | 7 |0.90 | 22.5 [0.031] 0.8

?~63 Z 12 :‘2 8 1.063 | 27 0.650 {16.5 |0.295 | 7.5 [ 0.90 | 22.5 | 0.031 | 0.8

g’ s =T 7 9 1.063 | 27 |0.728 [18.5 |0.354 | 9.0 | 0.90 | 22.5 |0.031 | 0.8

. 2.2 5 | 12 10 1.063 | 27 [0.787 [20 [0.433 [11 [0.90 |22.5 [0.031 | 0.8

" p s 11 1.260 | 32 [0.827 |21 |0.472 [12 [1.10 |27.5 |0.031 | 0.8

58 12 12 1.260 | 32 [0.925 |23.5 |0.551 |14 |1.10 |27.5 |0.031] 0.8

ISKRA ELECTRONICS INC.
8 GREENFIELD RD., SYOSSET, NY 11791 ¢ (516) 364-2616

EEM 1983

For manufacturers’ sales offices refer to Manufacturers & Sales Offices Directory
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il ISL PRODUCTS
|||! 5)) INTERNATIONAL LTD. | |
Dept. EM, 235-P Robbins Lane / Syosset, NY 11791 / (516) 822-9601 / TWX 510-221-2109 / ISL-SYST

CERAMIC CAPS, DISCS, FEED THRUS / FERRITES / METERS / MOTORS, FRACTIONAL H.P. / SILICON
DIODES / CARBON FILM RESISTORS / TRIMMER POTENTIOMETERS / THICK FILM SIP AND DIP

ALUMINUM ELECTROLYTIC CAPACITORS

R-Ilyal:iaial Operating Rated Leakage Curr§nt @ 25°C Standard

Applicati T-Axial | Temp Range Voltage Range iL ua, C mf, V volts (Rated) Tolerances
General Uses ¢ Filter « By Pass ¢ Radio RS Under 100V: :
* TV « Industrial —40°C +85°C | 6.3V—500V iL<<.03CVordua | —10+475% <4.7mf<—10 +50%

TS Over 100V: .| whichever is greater .
—25°C +85°C

Sub Miniature Size Low Leakage SMR | —40°C +85°C | 6.3V — 50V iL<.002CVor.3ua +20%
 Timing Circuits » Pulse Circuits SMT whichever is greater
» Substitutes for Tantalums
Epoxy Sealed LMR | —40°C +85°C | 16V —50V iL<<.002CVor.3 ua +20%
« Same applications as SM Series, but LMT whichever is greater
impervious to chlorinated solvents
Non Polar . ° NPR | —40°C +85°C | 6.3Vv—100V iL<<.01CV +3ua +30% —20% & 10% available
*General Use » Small Size NPT
Non Polar « Cross Over Networks BPR | —25°C +85°C | 16V — 63V iL<<.03CV +4ua +20%
« High Circulating Currents BTT

Computer Grade « Low ESR values to CXR | —40°C +85°C | 3.5V—450V | . Vi =10 +100% <50V < —10 +75%
550,000 mf » ESR .009 & @ 6V & CXT <005 VEOViLinma | 07 780 <BOV <10 +50%
2500 mf @ 350V ESR .091 0

ﬁ_m'l]lpule: e L?Iw Eg(l;lgwith CXR 40°C +85°C | 3.5V—450V . 10 +100% <50V 10 +75% k
igh ripple current typically: .009 @, - + 5V — i<, Vi i -10 + o <50V<—10 +75%
22 Amps, 6V; 550,000 mf « Extended | CXT BV —asoy | '<00VEViinma | o0 Thvl STBY <10 +50%
shelf life « 35,000 mf at 6V axial in :
less than 3 cu. in. i

Mil!'i}aRryl_alg)qr'tl'elecommunication MTT |—55°C +125°C | 3.5—250VDC | j, - 01V\/C +2ua | —10+75% <75V <—10 +50%
* Hi Reliability
Horizontal Deflection « For “S” Correction | HD | —25°C +85°C 25VAC 30 pa max *20%

in Transistor Gircuits » Low Cost
Substitutes for Film Capacitors

MANUFACTURERS OF QUALITY
ELECTRONIC COMPONENTS
WORLD WIDE

ISL PRODUCTS
INTERNATIONAL LTD.

Dept. EM, 235-P Robbins Lane
Syosset, NY 11791
(516) 822-9601 TWX 510-221-2109
ISL-SYST

SEE OUR PAGES ON DIODES & BRIDGEJSFSECTION 4800 PAGE 12197 & RESISTORS SECTION 4700 PAGE 1..1?”

1-1078 For manufacturers’ sales offices refer to Manufacturers & Sales Offices Directory EEM 1983
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CAPACITORS

_ISL PRODUCTS
'INTERNATIONAL LTD.

Dept. EM, 235-P Robbins Lane / Syosset, NY 11791 / (516) 822-9601 / TWX §10-221-2109 / ISL-SYST

FERRITES / METERS / MOTORS, FRACTIONAL H.P. / SILICON DIODES / CARBON FILM RESISTORS /
TRIMMER POTENTIOMETERS / THICK FILM SIP AND DIP

CERAMIC CAPACITORS AND MONOLYTHICS

11 41|, 2 o~
Hooo 8. 16 §
__.n.l_ 2 o
om
j o ) _'3 L
10521 [ S8l 1
g 22 max, B R
%3
s1 S5 — WITH PIN
. K1 $21 — WITHOUT PIN
1 .. 56 pF, P 100 ... N 1500 150 ... 3600 1 ... 68 pF, P 100 . N 1500 180 .... 2400 pF, 1.5 .... 100 pF, 220 .. 2700 pF, P 100 ..
M 2000 . M 6000, (Y5P/ZSP) (Y5U/Z5U) EIA M 2 00 .... M 3000 6000, (Y: 5P/25P) (YST/ M 2000 ... M 6 00 (Y5P/Z5P) (Y5U/Z5U) EIA
(2654/2A5) (2E4/205) IEC, 4,7 .. .. pF, 330.. §5T) (Y5U/25U) EIA (234/2A5) (2D4/2C5) (2E4/ (234/2A5) (2E4IZD5)
A Al di 1S given in ters — tolerances =0.5.

TRAPEZOIDAL CAPACITORS 500V/T7/T12
REDUCED TITANATE DISC/KR1
.001 mFd to .18 mFd 50V for bypass application

SUBMINIATURE DISC CAPACITORS 500V/K1
AII TC s starting at4mm

DISC CAPACITORS HIGH VOLTAGE TYPES/KV1
From 1 kV to 8 kV—EIA Types (Y5P/25P) (Y5U/25U)

BUTTON DISC CAPACITORS 500V/K2P
EIA Types (Y5P/Z5P) (Y5U/Z5U)

SAFETY TYPE DISC CAPACITORS/KZ

For AC Applications

FEED-THROUGH CAPACITORS 500V

FOIL CAPACITORS
1511 2710 1012 1011 1010 MPE104
Molded Molded Wrap Oval Axial ‘Epoxy
Radial Axial Round v g!.l;ia'
KEU KCU knu
Capacitor KFU KKU KLI-1511 Metallized Metallized Metallized
Type Polystyrene Polyester Polycarbonate Polypropylene Polyester Polycarbonate Polypropylene
Cap Range 33 pf t0 .82 uf .001 to 1 uf 470 pfto .1 uf | 002210 .1 uf .01 uf to 10 uf .01 t0 10 uf .002 to 1.8 uf
Avail. Tol. =% 10,5,2.5 20,10,5 20,10,5 20,10,5 - 20,10,5 20,10,5 20,10,5
vDC 63V to 1000V 100 to 1000 160, 400 630, 1000, 1500 | 100 to 1000 100 to 630 400 to 1500
AC Vrms .4 X Rated DC 63 to 250 100, 200 300, 350, 400 63 to 250 63 to 220 ~ .4 VDC
Pdn Test Voltage 3 X Rated 2 X Rated 2 X Rated 2 X Rated 1.6 X Rated 1.6 X Rated 1.6V Rated
Dielectric Loss <2x10* |Tans <60 x 10* | Tans <10* |Tans @ 10kHz | Tans <10® | Tans50 X 10* <25 x 10+
@1kHz,20°C | <5x 10" <5x 10+ Cn <1 uf C>/uf
) Cn <10 uf <Cn Tan 5 80 x 10+
Cn >1 uf
Insulation Res. Ri >10°Meg | Ri <30,000Meg | Ri >30,000 | Ri >30,000" | Ri <3750Meg | Ri <3750 Meg >20,000 Meg
Cn <. uf Cn <.33 uf Meg Meg Cn< .33 uf Cn.<33 uf C <.33 uf
RiCn >10° 4 Sec | Ri Cn=10,000 Sec Ri Cn >1250 RiCn >1250 |Ri x Cn >6000 Sec
Cn>.1 uf Cn >.33 uf Cn >.33 uf Cn >.33 uf Cc>.33 .
Operating °C —40to +70 —40to +100 [—40to +100 | —40to +85 ~40to +85 —40to +85 —-25t0 +85
Temp. Range :
Temp. —(125 ==60) % ~10%/°C Lessthan |—200 x 10¢/°C ~10+/°C Less than —200 x 10¢/°C
Coefficient 10%/°C 5 x 10%/°C 5 x 10°/°C
Pulse Loading 1000V/ usec 1000 v/usec 1000V/ usec 750V/usec  |1.5t024V/usec* | 1.5t024V/usec* | 4 to 125V/usect
Inductance at 10 nH/Cm 20nH 15 nH 10 nH 20 nH 20 nH 20 nH
"Ii‘er:|n';| Length Length of cap

* Varies with Case Size and Voltage Rating.

1 Depending on Value and Voltage Rating.

MANUFACTURERS OF QUALITY

ELECTRONIC COMPONENTS WORLD WIDE

ISL PRODUCTS

INTERNATIONAL LTD.

Dept. EM, 235-P Robbins Lane

Syosset, NY 11791

(516) 822-9601 TWX 510-221-2109
: ISL-SYST

SEE OUR PAGES ON DIODES & BRIDGES SECTION 4800 PAGE 1-2197 & RESISTORS SECTION 4700 PAGE 1-1988

EEM 1983

For manufacturers’ sales offices refer to Manufacturers & Sales Offices Directory
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ITT.....

'A Unit of International Telephone and Telegraph Corporation

Aluminum Electrolytic Miniature Radial
Capacitors

Mlmature Axial

ORDERING INFORMATION:

=
[1]
=]
[

Series Designation
(SM-Subminiature Radial)

Nominal Capacitance (Micro Farads)

Tolerance Designation (as Speciﬁed) -
Rated Voltage (DC)
Lead Style Designation.

(AX-Miniature Axial) (CEO4-W-Miniature Radial)
(SSM-Super Subminiature)

NOTE: For tape and reel packaging, use a T for the‘J lead style designation.

Available for case diameters through .315

For epoxy end sealing, use an E next to the lead style designation. Avail-

able for case diameters through .709 (18.00)*

Standard Capacitance Range
(Case Diameters and Lengths in mm)

— -

PERFORMANCE SPECIFICATIONS:

Operating Temperature Range: —40°C to +85°C (—40°F to + 185°F)

Leakage Current: Less than 3ua +.01 CV (measured after 3 minutes of
applied voltage).

C = Nominal capacitance (uf)
V = Rated voltage

Case Sizes and Dimensions: All dimensions shown in inches (millimeters)

SM Series

Insulating

citance Tolerance: =20% (M) or 10% (K)
SYE B0y rp R 0™ et ot 20° (6607, 20K
::;z :ﬁi Dissipation Factor: (measured at 20°C (68°F), 120Hz)
033 - il Rated Voltage 63 | 10 16 25 35 | 50to 100
0.47 - 0.1uf to 1000sf 024 | 020 | 017 | 015 | 012 | 0.10
1 . ] 51 10004f to 10,000uf » Values above plus 0.02 for each 1000uf
22 S Impedance Ratio at Low Temperature: 120Hz
33 : Sl Rated Voltage 63 | 10 | 16 | 25 | 35 | 50t0100
4.7 5x11 [6.3x11 _2500( 13°F)/Z @ ’
10" 5x11 |6.3x11 | 8x115 ,20°C (68°F) 4 3 2 2 2 2
22 5x11 |6.3x11 |6.3x11 | 8x11.5| 10x125 20;040;50( 5 40°F)/Z @ e 6 . . . .
33 5x11 |6.3x11 |6.3x11 | 8x11.5| 8x11.5| 10x16 ;
4 511 [6.3x11 |6.3x11 | 8x11.5 | 8x11.5| 10x12.5| 10x20 Surge Voltage:
100 6.3x11 | 8x11.5| 8x11.5| 10x12.5 | 10x16 | 10x20 | 13x20 DC Rated Voltage 63 | 10 | 16 | 25 | 35 | 50 | 63 | 100
220 . 8x11.5 | 10x12.5 | 10x16 | 10x20 | 13x20 | 13x20 | 16x25 Surge Voltage 8 | 13| 2 |32 |4 | 63| 79| 125
oo os |ioas | 1oan | s iogs [iogs [ioaes] 0% Lfe 1000 12 s @ +85° [+185°0) and ated volage.
Leakage Current: Within values specified above
1000 |10x20 | 13x20 | 13x20 | 13x25 | 16x25 | 16x31.5| 18x35.5 Dissipation Factor: With ==150% of specified value
2200 | 13x25 | 16x20 | 16x25 | 16x35.5| 18x35.5 .
3300 | 16x25 | 166315 | 16x35.5 | 18%20 Shelf Life: 1000 hrs. @ _+85°c (+185°F), No voltqge applied
00 | 16x3L5 | 16x35.5 | 18355 Le.sak.age. Currgnt: Wit!nr! -_':200% of value§ specified above
PrrTF PP Dlssmgtlon Factor: Within ==150% of spgmﬁgd value
Capacitance Change Max.: ==20% from initial value

AX Series
id Dia. . r L_:_——’I

Insulating
Sleeve

Sleeve T | (22‘?‘,1 ;9070) r— @ .
.D—[t: il L;u;._- . ‘ f _ l 1059 (1.50) MAX.
‘ U O
D J | + .197 (5.00) L | & 197 (5.00)->
LA 1.260 + .197
(32.00 + 5.00) . .
K - ' d v ot
248 ~ 315 (6.30 ~ 8.00) 024 (0.60) 1.500 (38.00)
0] .197(5.00) | .248(6.30) | .315(8.00) | .334(10.00) | 512(13.00) | .630(16.00)] .709(18.00) 394 ~ 512 (10.00 ~ 13.00) 1024 (0.60) 1.500 (38.00)
A .079(2.00)| .089(2.50) | .140350) | .197(5.00) 295(7.50) 630 ~ 870 (16.00 ~ 22.000 |  .032(0.80) 1.500 (38.00)
d .020(0.50) 024(0.60) .026(0.55) | .032(0.80) 984 (25.00) 039 (1.00) 1.500 (38.00)

= [D +.020(0.50)] Max.
L’ = [L +.039(1.00)] Max. at D << .315(8.00)
= [L +.079(2.00)] Max. at D > .394(10.00)

= [D +.020(0.50)] Max.

L’ = [L +.039(1.00)] Max. at D < .315(8.00)

= [L +.079(2.00)] Max. at D > .394(10.00)

ITT COMPONENTS « 3201 South Standard Street * Santa Ana, California 92705 « Phone: (714) 751-3900 + TWX: 910-595-1744 « Telex: 69-1389

1-1080 For manufacturers’ sales offices refer to Manufacturers & Sales Offices Directory
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1500

i i LS—

A Unit of International Telephone and Telegraph Corporation

'Epohxy Dippéd. Solid
Tantalum Capacitors

TAP

« Rugged Construction

 Reliability-Long Term Stability

o Qutstanding Performance Over Wide Frequency Range
« Wide Temperature Range

« Extremely Low Leakage Current
o High Surge Capability

* Small Size

« High Component Density

Catalog Ordering Information

M 15

L

TAP F 2.2 General Specifications

Voltage
Tolerance
M =*20%, K +10%
Capacity in uF
Lead Execution
S = 0.100” Lead Spacing

0000,

s

Ratings
Capacitance: 0.1 to 330 xF (values up to 680 uF available

. . . C = 0.200” with Shoulder on request)
Packed in the following quantities: D = 0.125” Lead Spacing Tolerance Range: =20% (=10%)
Case Size  Quantity (units per bag) 'B: = EO'L":?‘OI”n LL?a%ss%aggbg" Voltage: 3 to 50 volts
1—8 ?gg Spacing Temperature Ranze Continuous operatlon between
ltg ] Y = Special —55°C to +85°C
1-5 1500 pes/reel E = Tape and Reel
6—8 1000 pcs/reel
Standard Ratings *Insert Lead Execution Letter & Tolerance Letter in the 2nd and 4th space to complete Ordering Code.
Max Max Max Max Max Max
Leak | Impedance |Diss Leak | Impedance |Diss Leak | Impedance |Diss
cap | Case|uA@ | Q@ 25°C | Fac Cap | Caseluh @ | © @ 25°C |Fac Cap | Caseuh @ | @ @ 25°C | Fac
Code*’ uF Size |25°C | Nom Max | % Code* uF Size [25°C | Nom Max | % Code* uF Size [25°C | Nom Max | %
3 Volts — DC; 3.9 Volts — DC Surge @ 85°C 15(16)t Volts — DC; 20 Volts — DC Surge @ 85°C 35 Volts — DC; 46 Volts — DC Surge @ 85°C
TAP_10_3 10 1] 113 Jos TAP_2.2_15 22 1|1 [10 |25 6| [TAP_0.1_35 0.1 .
TAP_15_3 15 2 2 |2 |85 TAP_3.3_16 33 | 2|1 [65]135] 6| [TAPT0.15.35 | 0.15 %61;3 %g
TAP_22_3 22 3] 2 |15]|5 8| |TAPT2.7"16 27 | 3|2 |58 13.8 6| [TAP_0.22735 | 022 |1 75 130 4
TAP_33"3 33 4| 3 |08 |35 TAP6.8_16 68 [ 4| 2|5 [1 6| |TAPZ0.33735 | 0.33 51 | 8
TAPZ47_3 a7 5( 4 [06]2 TAP_10_16 | 10 5|2 |25}5 8| [TAPZ0.47_35 | 0.47 37 | 58
TAP_68_ 68 6] 5 |05 |2
AP 3003|100 S1s 192135 | 5| [map_15_16 | 15 6|3 15|24 TAP_0.68 35 | 068 |1 | 1| 27 |40 | &
TAPT150-3  |1%0 4110 {02 |os ol [TAPT22T06 | 22 7151 |25/ - TAP_1.0_35 10 |1 1| 18 |28 | &
=l BB R = AR I I = = AR A A
TAPZ330_3 1330 | 11]120 |03 |07 |10 |fap—gsTis | e |11 |10 |08 | L1 TAP33735 | 33 |a| 2] 6|10 | 6
6.3 Volts — DC; 8 Volts — DC Surge @ 85°C TAP_100_16 | 100 13 |15 | 04| 0.9 |10 TAP_4.7_35 4.7 5| 2] a 7 6
TAP_4.7_6.3 4.7 1] 1 [5.6 |19 6 TAP_150_16 | 150 15 /20 | 03| 08 |10 TAPZ6.8_35 6.8 6 3] 3 451 6
TPTes 63 | 68| 2| 1|4 10 |6 et |18 |43 3] 3E| G
10 95| 8 —be; —_ . .
#‘: %3 g.g %3 g % 3,123] 8 :o Volts — DC; 26 Volts — DC Surge @ 85°C TAPT2235 | 33 i | 17 30| 8
15 | 4 8 AP_15_20 15 714 {17] 35
TAP. 3363 | 33 | o 3 o8 |35 8] |MP22=20 | 22 | 7|5 |12]25| | |Thae |3 B2(10] 3f i5) ¢
;ﬁ:_gg_gg gg g g gg % 8 TAP_33_20 33 910 | 08 2 8
_68_6. . 8| |TAP_47_20.| 47 11|15 {07] 14 50 Volts — DC; 65 Volts — DC Surge o
TAP_100_6.3 | 100 9110 |05 |15(10| [tap_68_20 | 68 211 o6l 11 i rge @ 85°C
TAPZ150_6.3 | 150 11|10 (04 |09]10 TAP_0.1_50 0.1 11 11170 |270
TAP 220 6.3 |220 | 12| 15 | 0.4 | 0.9 10| LTAP_10020] 100 |14 {20 | 0.5 1.1 |10 %ﬁ;—g’%g—gg 3 LSS | .
TAP_330_6.3 | 330 14|20 | 03|07 10 TAPZ0.33750 | 033 |1 ] 1| 50 |85
25 Volts — DC; 32 Volts — DC Surge @ 85°C TAPT0.7750 | 047 |2 | 1| 32 | &
10 Volts — DC; 13 Volts — DC Surge @ 85°C TAP 15 25 1 T 112 — ;
—1.5_ -5 1 | 41 1TAP_0.68_50 | 0.68 |3 | 1| 25 | 38 4
33| 1] 1 [8 [22 6| |TAP_2.2_25 22 | 2] 1|9 |15 6| |Tap 1.0 50 10 lal| 1| 16 | 2 1
19 ‘5‘-3 § ; 3 1‘3 g TAP_3.3_25 33 | 3| 1 |65/145]| 6| [tAp_1.5_ 50 15 |s| 2] 13|18 4
TAPC1010 | 10 a0 2 |24(7. | 8| |TA=47-25) 47 |40 21451750 6\ \tapTao7s0 | 22 |6 | 2| 8 |12 | 6
TAPZ15_10 | 15 5| 2 |18|45] 8 —6.8_25 68 | 5] 3|3 |55] 6] Itap_3.3_50 33 |7 3] 62 9 6
TAP_22_10 | 22 6| 3|1 |35] 8| |TAP_10_25 10 6| 4 |24] 42
;ﬁ:_gg_ﬁ i; g g 8’3 %% g TAP_15_25 15 715 (17| 28 ;2,‘:—‘;-;—23 g:g 3 Z 33 2:; 2
TAPZ6810 | 68 ol10 | o8| 18| 8| |tz | 2 |00 |52 25| | [meComo 0 u|s| 18 3 |8
TAP_100__10 | 100 11015 |04 |1 [10 —— - Sl - ;
AP 1501 150 TAP_47_25 47 12 | 15 0.7 14 t Branded with voltage value in bracket.
TAP_220_18 159 B %8 8g g-g %g TAP 5825 P =115 losl 1 g | For intermediaté capacitance and voitage values, con-
e . . — . sult your local ITT representative.
Outline Dimensions (Maximum) : D D
Diameter-D Length-L ‘TAP-S ! TAP-B TAP-F AI
Case Size Inches Inches ’ (TAP-C)
1 0.157 0.275 L L
o2 0.177 0.275 : [0.14
3 0.196 0.314 . 356
3 0.196 0.334 3
3 0338 037 060 ;
5 . . 65 UPPEREDGE (f
7 0255 0.393 15.24 TG G0 8.13
8 0.334 0.452 15.24 | 1651 !;%' jLL 457
9 0.374 0.531 | 11 T
}.‘} 0.374 0.551 IL A 0.043+0.002; 0.018 + 0.002
1 g-igg g-gg% : b——— 0.2500.050 1T1£0.05 - 0.457 & 0.051
12 . . 0.100 =0.030 T
0.413 0.630 TS EA 076 | 6.35+1.27 0.200+0.020 DIA
14 0.433 0.650 e 0.020 0.200 +0.05 5.08%0.51
15 0.433 0.669 DIA ——— —— Rt
TAP.S Standard Case Size 1.8 0.018 3 0.002 0.508 5.08 1,27 inches
TAP-B Standard Case Size 1-15 0.457 - 0.051 TAP-C "All dimensions in

TAP-F Standard Case Size 1-15

ITT COMPONENTS « 3201 South Standard Street « Santa Ana, California 92705 < Phone: (714) 751-3900 « TWX: 910-595-1744 + Telex: 69-1389
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1500 ’ CAPACITORS

1500

ITT Subminiature Epoxy Molded Solid
Components

Tantalum Capacltors

A Unit of International Telephone and Telegraph Corporation

TAR

o Axial Leads For Automatic Insertion « Extremely Low Leakage (:urrent
« Subminiature Size For High Component Density o High Surge Capability - - ‘
» Rugged Precision Molded Construction « Reliability-Long Term Stability - A
o Polarity Positively Identified By Tapered Nose . Outstandmg Performance Over Wide Temperature Range B
Catalog Ordering Information o » Ratings &
Capacitance: 0.1 to 68 uF ' A i
TAR A 10 M 35 * general Specifications Tolerance Range: £20%, 10%, 5% -
Voltage: 6.3 to 35 volts DC
Temperature Range: Continuous operation’
between —55°C to +-85°C
Voltage Impedance @ 100 kHz: . .
Tnﬁranzce/ K £10% Case Size Impedance maximum
+20%, K+ ’ A < 06.8 uF = 26 0ohms
) *5% > 0.68 uF = 10 ohms
pacity in uF B, C 5 ohms Capacitance Change With
- Case Size [ Temperature | —55°C [ +85°C | g:g'ﬁ{;;‘é‘: fr?r‘ne g}‘gggg 'g-
. . o) —
Standard Packaging is Tape and Reel [ % Change | B __+12_ ] g.ve,, temperature.
Case A 3000 pcs/reel -
Case B 2000 pcs/reel
Case C 1000 pcs/reel Maximum
Standard Ratings +# Insert Tolerance Letter in the space to complete Ordering Code. Capacitance case T::H::é: Dlstalgta‘}ll_on
- n’g“’?“‘{’-’" Code # uF Size uh @ 25°C
aximum ssipation j i
Capacitance Case Leakage Factor 25 Volts —DG; 33 Volts — DC Surge @ 85°C
Code # . uF Size uA @ 25°C % TARA1.5_25 1.5 A
6.3 Voits — DC; 8 volts — DC Surge @ 85°C ;ﬁsﬁ% g 3? %2 ﬁ 1 6
TARAB.2.63 | 8.2 A 1 6 TARB2T23 27 A
TARA10_6.3 10.0 A 1 6 TARB3.9. 25 39 B 1
TARA12_6.3 12.0 A 1 6 TARBA.7—25 13 H 1
TARB22_6.3 22.0 B 1 6 TARB5.6_25 5.6 B 2 6
TARB27_6.3 27.0 8 2 6 TARB6.8_25 6.8 B 2
rAnnaa_s 3 3; 0 B 2 6 TARCS.2_25 3.2 8 :
" e : TARC10_25 10.0 B 3
TARC56_6.3 56.0 ¢ 4 6 TAR012_25 120 ¢ i 6
TARC68_6.3 .- 68.0 c 4 6 TARC15_25 15.0 4
10 Volts — DC; 13 volts — DC Surge @ 85°C 35 Volts — DC; 46 Volts — DC Surge @ 85°C
TARA4.7_10 4.7 A 1 6 TARAO.1_35 0.1
TARAS. i TAR0.12_35 0.12
A5.6._10 5.6 A ! 6 TARRO. 15,35 0.15 A 1 6
TARA6.8_10 6.8 A 1 6 TARAO.13—35 o8
TARA8.2_10 8.2 A 1 6 TARAO.22_35 0.22
TARB18_10 . 18.0 B 1 6 TARAD.27_35 0.27
TARB22_10 © 220 B 2 6 }‘A“l;:g gg gg g-gg A 1 6
TARC39_10 39.0 ¢ 4 6 TARAD.47-35 oa
TARC47_10 47.0 C 4 6 TARA0.56__35 0.56
16 Volts — DC; 20 Volts — DC Surge @ 85°C H\gkggg_:ig ggs A
A 3 .82
TARA3.3_16 3.3 A 1 6 TARA1.0_35 1.0 ﬁ 1 6
TARA3.9_16 3.9 A 1 6 TARA1.2-35 ) 1.2 A
TARA4.7_16 4.7 A 1 6 TARB1.5_35 1.5 A
TARB12_16 12.0 B 2 6 ;ﬂgg%g_gg ;g %
TARB1S_16 15.0 B 2 6 TARB2.7-35 27 B 1 6
TARC27_16 27.0 c 4 6 TARB3.3_35 3.3 1
TARC33_16 33.0 c 4 6 TARB3.9_35 3.9 2
20 Volts — DC; - 26 Volts — DC Surge @' 85°C : . }AAgggg:gg gg (B; %
TARAZ.7_20 2.7 A 1 6 e 3 & & 3 6
TARA3.320 3.3 A 1 6 TARC10_35 10.0 C 4
TARA3.9_20 3.9 A 1 6 T " " "
All capacitors are supplied in the highest voitage available at a given capaci-
TARB8.2_20 8.2 B 2 6 tance value and case size.
TARB10_20 10.0 B 2 6 BOLDFACE items shown are preferred value (E6 range) readily available for
TARC18_20 18.0 ¢ 4 6 delivery.
TARC22_20 22,0 C 4 6
Outline Dimensions
) Lead Wire . 098 L 0.98
Diameter — D Length — L Diameter — W 25 25
inches inches . inches
Case Size =+0.010 =+0.010 =+.0.002 MIN
A : 0.10 0.29 0.02 7L b
B 0.17 0.34 0.02 *w
c 0.19 0.53 0.02 All dimensions in -2C10S. '"°h°s

ITT COMPONENTS « 3201 South Standard Street e« Santa Ana, California 92705  Phone: (714) 751-3900 « TWX: 910-595-1744 « - Telex: 69-1389
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1500 CAPACITORS 1500

Aluminum Electrolytic pPc Mount
‘Components Capacitors . Power Filtering

A Unit of International Telephone and Telegraph Corporation

ORDERING INFORMATION
FHW 470 ™M 200

Series Designation T
(FHW - Low Profile)

Nominal Capacitance (Micro Farads)—. -

Tolerance Designation (as specified)

Rated Voltage (DC)
(FTW - smali diameter)

eandard Capacitance Range: FHW Series PERFORMANCE SPECIFICATIONS:
” g Operating Temperature Range: —40°C to +85°C (—40°F to +185°F)
ul 16| 25 35 50 63 80 100 | 160 | 180 | 200 | 250 Leakage Current: 0.02 _CV or 2 mA whichever is less
100 25x25| 25x25 (measured after 3 minutes of rated voltage)
C = Nominal Capacitance
220 25x25( 30x25| 30x25{ 30x30 V = Rated Voltage
330 30c25| 30x30 30x30] 35630 Capacitance Tolerance: ==20% (M)
410 30x30| 35x30) 35%30} 40x30 (measured at 20°C (68°F), 120 Hz)
580 35430]4030|35¢40140x40}  pjssipation Factor: (measured at 20°C (68°F), 120 Hz)
1000 25x25 25x25| 30x25{ 30x30|40x30|40x40|51x40
2200 25x25| 30x25| 30x30| 30x30] 40x30 FHW Series:
3300 25x25| 30x25| 30x30 35x30] 40x30] 51xd0 Rated Voltage 16 | 25 | 35 | 50 | 63-100] 160-250
4100| 25v25 | 30x25| 30x30] 35x30] 40x30 51xd0| 51x40 Up to 22004F — — | o013 | 010| o008 | 010
6800 30x25| 30x30| 35x30| 4oxao] s51xao| 51x40] 63.5%40 33004F to 68004F | 020 | 018 | 015 | 013 | 015 | —
10000 | 30x30 | 35x30 | 40x40 51x40| 63.5x40| 63.5x40| 63.5x40 10,0004F 0.25 0.20 0.18 0.18 0.18 —
15000 | 35x30 | 40x40 | 51x40{63.5x40{ 63.5x40] 63.5x50] 15,000.F t0 22,0004F | 0.30 | 025 | 020 | 0.20 | 0.20 —
122000 40x40 | 51x40 [63.5x40| 63.5x50) .
r FTW Series:
: o ‘ Rated Voltage 16-25 36-63 80-100 160-250
Standard Capacitance Range: FTW Series e — — — —
(Case Diameters and Length in mm) P10 2200w - : : :
w 33004F to 6800uF 0.25 0.20 0.20 —
“ 16 | 25 | 35 50 63 80 | 100 | 160 | 180 | 200 | 250 10,000xF to 15,0004F 0.35 0.30 - —
220 ' 25x40 [25x40 | 25x50 .
o Impedance Ratio at Low Temperature: 120 Hz
330 25x40 |25%40 [25x50 | 30x50! -
470 22.4x25(22.4x30 [22.4x30 | 25%50 [25x50 [30x50 Ratio Z 16 | 2535 | 50-100 | 160-250
680 . |22.4x30|22.4x40{ 22.4x40 | 30x50 |30x50 7@ —25°C (—68°F)/Z @ +20°C (+68°F) | 3 2 L5 2
1000 22.4x25)22.4x25)22.4x30 (22.4x40| 25x40 7 @ —40°C (—40°F)/Z @ +20°C (+68°F) 12 4 3 8
2200 02.4x2522.4x30{22.4x40| 25x40| 25x50| 30x50
3300[22.4x25(22.4x30(22.4x40| 25x40| 25x50| 30%50 Surge Voltage:
4700122.4x30 22.4)(40' 25x40| 25x50 30x50 DC Rated Voltage | 16| 25|35 50 | 63 | 80 | 100 | 160 | 180 | 200 250
sB00f22.4x40| 25x40] 25x50| 30150 SurgeVoltage | 20| 32 | 44| 63| 79 | 100 | 125 | 200 | 225 | 250 300
10000| 25140] 25x50| 30850 Load Life: 1000 hrs @ +85°C (185°F), rated voltage
15000] 30150 30x50 Capacitance Change Max.: Within =20% of initial value
,Fce Leakage Current: Within specified value
'°'"’9m1 e Dissipation Factor: Within ==150% of specified value
v 9841, ! .
e, Shelf Life: 1000 hrs @ +85°C (+185°F), no voltage applied
L Bottom Sheet (PvC) 2 078 = 008 Capacitance Change Max.: Within =20% of initial value
7 (PvCBiack '”““”\/ @0« 01) Leakage Current: Within ==200% of specified value -
oo ‘??3:&?%5\/ 5:2 Dissipation Factor: Within =150% of specified value
L=l 4 07920 Max. < 2.088~2.500
236 = .039_ | |___ '(35) ~6l345)
(?Diza‘f) 039.1.0) Max 157540) Bottom Sheet Sleeve (PVC) Vent lameters
L+ X X NEG. Black Diameter }_R(PVC) ('17;3:%0;) /— /—NEG.BIack ‘ 492 (12.5)
Bottom Sheet (PVC) Vet .078(2) Dia. T\ ’ _L 4 T !; \ , ‘
£\ — Sleeve (PVC) | l DDia. — ry r
S - &/
AN E LT | TN T
1 / .492 = .008 (15 £ 0.2) 74(188)
‘f —dgre le—r—| 125202
L] NG NC 60°—4-60 ] N <-—L+,079(2,0)MaxEc s
- L + .079(2.0) Max. g e00 960225 ,(3:8 :gg)a- [ oo ,04_/ 15(38)
'(25:“.3 : fg)g_. “_ (22«;* 0.2) D Dia. + 039 (1.0)Max.’ 65 x 1) 5%0015)
ia. .

DDia. + .039(1.0) Max.

ITT COMPONENTS « 3201 South Standard Street + Santa Ana, California 92705 « Phone: (714) 751-3900  TWX: 910-595-1744 "« Telex: 69-1389
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1500 .

CAPACITORS

1500

vacuum capacitors

ITT Jennings offers the broadest available line of high
voltage capacitors for radio frequency applications. Units are
available in glass and ceramic envelopes with working
voltage ratings of 2 kv to 36 kv, at capacitance values to 5000
“pfd, with current ranges to 420 Amps RMS (air-cooled) and
1,000 Amps RMS (water-cooled), depending upon capacity,
frequency, and working voltage. The design of ITT Jennings
Vacuum and Gas capacitors allows a number of electrical,
mechanical and environmental advantages which include:
1) HIGH VOLTAGE—The"high dielectric strength allows
maximum voltage levels for a given capacitance rating.
2) HIGH CURRENT —Extremely low losses occur because
of the dielectric, low loss glass and ceramic envelopes,

VACUUM FIXED CAPACITORS

and heavy copper construction. ITT Jennings capacitors
are able to handle large currents at high RF frequencies
~ that would destroy other types of capacitors.
3) COMPACT DESIGN —Units are quite small for their
power handling capabilities. ’
4) HIGH Maximum to Minimum CAPACITY RATIO—
~ Capacity change ratios are available to 140:1, making
them desirable for wide tuning ranges.

5) SELF-HEALING —The design construction permits
~ moderate overloads that would damage other materials.
6) HIGH ALTITUDE OPERATION —Vacuum capacitors
are free from internal degradanon due to extreme

environmental conditions. :

Peak Voltage i
lﬂgvoltzg °°“§'ﬂ§°“’ ~ Nominal Dimensions®
RF Working' Capacity Amperes? (Inches)
Test 60 Hz (Peak) Type* pF (Max.) Length Diameter
5 3 G JCSL 1000, 1500, 2000 75 4.0 2.9
15 9 JCSF 25, 40, 50, 80, 120, 150 40 1.7 1.7
15 9 JCS 250, 400, 500 90 4.0 3.1
15 9 MCI 500, 750, 1000 120 4.1 4.1
/15 9 MMC 1500, 2000, 5000 220 13.0 9.3
15 9 MMCI 2000 200 4.9 6.1
15 9 Cc CFDP 1500, 2000 . 200 3.3 5.6
12 7 CFDS 1000 ) 95 4.6 3.6
20 12 G MC 500, 750, 1000 150 8.4 5.0
30 18 MLC 500, 750, 1000 200 9.3 4.5
30 18 C CcY 1,2,3,5 : 12 3.3 0.8
35 25 CLF1 6, 12, 25, 50, 75, 100 . 85 6.5 2.3
30 20 CLF1 150, 200, 250 QQ 6.5 2.6
25 15 CFED 500, 750, 1000 160 3.8 4.6
35 21 CFFP 2000, 2500 400 5.8 8.2
55 33 MMHC 450 210 9.3 - 6.1
60 36 C CFHD 12, 25, 50, 100, 200 145 5.2 3.4
55 33 CFHP 450 300 5.5 5.6
50 30 CFHP 1000, 2000 425 6.2 8.2
GAS FIXED CAPACITORS
Peak Voltage Gontintious Nomina Dimensions?
Kilovolts - Capacity Amperes? (Inches)

Test 60 Hz RF+DC RF Working Type* pF (Max.) Length Diameter
20 18 12 C CGF1-1000 1000 215 3.5 4.8
35 30 21 CGF2-1000 1000 270 4.0 6.0
50 40 : 25 CGF2-500 500 290 5.5 5.7

VACUUM CAPACITORS, TRIMMABLE
Peak Voltage . .
Kilovolts ) Continuous Nominal Dimensions
RF Working , Capacity RMS (Inches)
Test 60 Hz (Peak) Type Range (pF) Amps, Max. Length Diameter

10 6 CTV3 338-1377 150 53 4.5
(10 models)*

20 12 CTV1: 76-346 125 5.3 4.5
(5 models)*

50 35 CTvV2 18-137 85 53 4.5
(6 models)4

* G = Glass; C = Ceramic

. Cerisigooreot® L

3 Dimensions of largest unit in a series.
4 Number of models required to cover capacity range.

SEND FOR CATALOG NO. C103A.

' The maximum RF working voltage that can be applied over the 2-32 MHz frequency range while not exceeding the RF current rating.
2 RF current rating is dependent upon capacity, frequency and working voltage. Write for complete applications data.

TTT JENNINGS e oo

DIVISION OF INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION
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1500 CAPACITORS 1500

vacuum variable capacitors

Pe:il:xlgllttasge conaiMngous Nominal Dimensions®
RF Working! Capacity Amperes? (Inches)
Test 60 Hz (Peak) Type* pF (Max.) Length Diameter
5 3 G UCSL 4-250, 5-500 35 4.1 2.2
5 3 usL 5-500 35 5.8 24
5 3 ucsL 5-750, 7-1000, 10-1500, 20-2000 60 ) 8.3 3.1
3 2 ucsL 50-3000, 100-5000 55 8.8 4.1
5 3 c CSsv1 . 5-500 45 5.8 24
5 5 CMVv2 6-500 38 3.6 1.8
5 5 CMV1 8-650 40 4.3 1.7
5 3 CVCE 10-750 80 7.1 3.4
3 3 cvel 7-1000 70 76 3.1
3 3 CMV1 8-1000 40 4.3 1.7
5 3 Ccsvi 10-1000 70 5.0 3.1
5 3 CVCD 10-1500, 20-2000, 50-3000 100 8.3 4.6
5 5 CMV2 20-2000 45 5.3 3.8
5 5 CMV1 25-4000 70 6.5 3.3
15 9 G ucsB 5-100 40 4.9 24
15 9 ucs 5-200, 10-300, 25-500 60 9.0 3.1
15 9 UCSXF 12-1000, 15-1200 70 10.0 4.3
15 9 ucsx 25-700, 25-1000 70 9.8 3.7
15 9 VMMC 50-1000, 100-2000 200 15.6 6.1
12 7 UCSXF 20-1500, 50-2300 70 10.0 5.1
15 9 CVDP 35-1500, 50-2300 100 9.8 5.6
15 9 VMMC 100-5000 200 21.3 9.2
15 9 c CADD 3-30 20 4.1 1.3
15 9 CSVF 12-500 70 7.9 3.6
15 9 CvDD 6.5-50, 10-100 65 6.6 2.4
15 9 CvDD 10-300, 20-500 95 7.5 3.4
20 12 CVEP 25-500, 50-1000, 100-1500 210 10.2 7.2
15 9 CvDD 25-1000 150 8.0 4.6
15 9 CVEP 100-2000 200 10.2 7.2
30 18 CVFA 10-75 50 8.8 2.7
55 33 CVHP 10-250, 25-450, 30-650 240 11.9 7.2
40 24 CVFP 15-250, 25-450 170 9.6 5.6
50 30 Ccwv2 25-450, 30-650 (water cooled) 800 17.9 7.6
40 24 CAV2 35-1000 (air cooled) 425 11.7 7.6
40 24 CVFP 35-1000 225 11.7 7.2
50 30 CVHP 60-1000 250 14.5 8.0
50 30 CwvVv1l 100-1000 (water cocled) 800 21.6 8.6 .
50 30 CAV3 40-1000 (air cooled) 500 145 8.6
60 36 Cwv1l 100-1600 (water cooled) 1000 23.0 12.5
40 24 cwv2 100-1600 (water cooled) 790 25.0 8.6
35 21 CVFP 100-1500, 100-2000 ‘ 220 145 8.2 _ * -
GAS VARIABLE CAPACITORS 000 vouTs
Peak Voltage Contindous Nominal Dimensians? \ ‘
Test 60 H':"ovl':ll»'t;lorking‘ Type* cap#lty Ar?ﬂg;ssz Length( s esI;iameter @ JENN ING‘
5 3 C CHvl 1.5-45 15 2.9 0.9
15 9 CHvV1 2.5-50 25 6.4 1.4 - _—
* G = Glass; C = Ceramic . Y&VW ’

' RF working voltage is the maximum RF voltage that can be applied to the capacitor over the 2-32 MHz frequency range, =
provided the RF current rating is not exceeded.

2 RF current rating is dependent upon capacity, frequency and working voltage. Write for complete applications data.
3 Dimensions of largest unit in a series.

ITT J E N N | N GS Dept. EM, 970 McLaughlin Ave. « San Jose, CA 95122 « (408) 292-4025
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1500 1500

rf capacitors

CAPACITORS

ITT Jennings titanate capacitors offer the highest kKVA
ratings for use in applications where life and reliability
are a prime requisite. A variety of dielectric materials
are available to allow flexibility of design for applica-

MIL approved environmental test laboratory guaran-
tees full compliance for both military or commercial
requirements. »

Humidity resistant coatmgs on external surfaces of

tion requirements in transmitter, radar, induction or
dielectric heating, lasar, electronic weldmg or X-ray
equipments.

A complete high power RF testing laboratory is
used to verify capacitor ratings under actual operate
conditions. Power testing is available to 100 KW. A

capacitors allow operation in open air without external
flashovers. ITT ‘Jennings application engineers are
available to assist the equipment design engineer in
the most cost effective approach for a varxety of
applications.

See note below.

J1IWC01UJ (WATER COOLED) “J48C010) Jasco1t)- JIHTS7 n HTSD, 58
' . " can. operate | Temp. | Coett
ITT_JENNINGS Capacitance Tol. Volts |  Coeff. Tol. 1 MHz 10 MHz 30 MHz
Model Number BF). | (= %) (kvDC) | (ppm/°C) | (ppm/°C) | RF amps | KVAR | RF amps | KVAR | RF amps | KVAR
. JIHT50CG250K752% .25 10 7.5 NPO 30 .84 4.4 3.1 6.1 5.6 6.6
J1HT50CG500K752* 50 10 7.5 N‘PQ 30 * 1.7 8.8 4.2 5.6 7.6 6.0
J1HT50UJ620K752* 62 10 7.5 N750 120 21 9.0 5.6 5.9 10.1 5.4
J1IHT50UJ750K752* 75 10 7.5 N750 120 25 13.2 6.2 8.1 9.0 5.6
J1IHTS50UJ101K752* 100 10 7.5 N750 120. 3.4 19.0 7.3 8.7 9.2 4.6
J1HT57CG250K153* 25 10 15 - NPO 30 ) 1.7 18.5 6.2 22.0 6.7 8.6°
J1HT57CG500K153* 50 - .10 15 NPO 30 3.3 35.0 7.4 18.0 8.1 7.1
J1HT57UJ101K153* 100 10 15 N750 120 4.6 35.0 12.0 22.0 150 | 111
JIHT57UJ201K752* 200 10 7.5 N750 120 5.1 ’ 23.0 8.5 6.2 15.0 6.0
J1HT58UJ500K752* 50 10 7.5 N750 120 1.7 8.9 5.0 5.6 8.5 6.0
J1HT58XX501M502 500 '20' 5.0 X5U: (Hi K) 1.1 0.4 2.5 0.2 3.0 01
J2HT60XX682N352 --6800 30 - 3.5 X5U° (Hi K) 30 _Available upon request
J1FT40UJ202J852 2000 5. 8.5 N750 120 50 Available upon request
J1FT40UJ602M852 6000 20 8.5 N750 120 50 Available upon request
J1FT4QUJ122K852 1200 10 8.5 N75_0 120 50 Available upon request
J1WC01UJ252M143 2500 20 14.0 N750 120 150 Available upon request
J1IWC01UJ502M123 5000 20 12.0 ) N750 120 150 Available upon request
JIWC01UJ762M143 7600 20 14.0 ; N75b 120 300 Available upon request
J4sC01UJ402M323 4000 - 20 32.0 N750 - 120 72 Available upon request
J4SCO01TI502K253 5000 - 10. 25.0 N750 120 72 Available upon request

* NOTE: Other capacities and models are available to this line of RF capacitors. If you have a special
applications department for capac:tors w:th ratmgs other than those listed,

ITT J E N N I N GS Dept. EM, 970 McLaughlin Ave. < San Jose, CA 95122 + (408) 292-4025

DIVISION OF INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION

application please check with our

1-1086 EEM 1983
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P ANCH KEER UP YOUR ELECTRONI
PﬂODUCTS DAYA lNFOﬂM&'ﬂON FILING SYGYE:

All-new in ‘82! The EEM File System has been
completely revised and updated. It's now easier
than ever to control your files of manufacturers’ .
catalogs. ‘

The new EEM File System contains a complete
Product Index. This Index tells you where to file
which catalog. It also contains a cross-reference so
you'll know where catalogs are filed:

In order to use the new EEM File System all
you need is a supply of standard letter size, third-
cut, manila file folders which are available locally.
You then use the pressure-sensitive labels which
are supplied with the File System to gointo as
much detail as you want (or need).

Each label fits the third-cut file folder exactly.
'There are 308 of these labels in one System: 1 for
the Index, 1 each for the 61 EEM Product Sections,

WONDERFILE!

24 for the alphabetical file of multiproduct catalogs,
plus 222 additional labels for System expansion.

The System also includes 61 Cross Reference
Cards so you can quickly and easily find multi-
product catalogs.

The EEM File System is complete and can save
you countless hours of time and thousands of
dollars.

The price? Only $25.00. Send a check to: EEM
File System, 645 Stewart Ave., Garden City, NY
11530 and we’ll absorb postage and handling. Send
a purchase order and add $2.00 for postage and
handling. NY and CA residents, please add sales
tax.

Use the card at the end of the Product Index in
this EEM. Card missing? Write directly to EEM File
System.
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CAPACITORS

1500

JOHANSON

DIELECTRICS
Ceramic Ch|p
CapaCItors |

Ultra High Capacitance
Chip Capacitors

High Q Microwave
- Chip Capacitors’

Ceramic Capacitor
Wafers (Single Layer)

Fourteen configurations are available
in four basic dielectrics: NPO/COG,
BX/X7R, Z5U, and Y5V characteristics,
to meet MIL-C-55681A and EIA 198B
specifications. Capacitors feature high
volume efficiency of capacitance, and
are ideal for hybrid circuit applications.

High Voltage o
;Chip Capacitors

Available in either NPO/COG or
BX/X7R dielectric, these units are -
designed to obtain high voltage values
to 4000 VDCW. Typical applications
include high voltage power supplies
and voltage multiplier circuits.

Understanding
Chip Capacitors . .

High Q microwave chip capacitors
are available in four basic sizes,
displaying excellent performance in
the VHF, UHF and microwave ranges.
The configuration, insertion loss and
resonance-free performance make
these chips ideal for microstrip and
hybrid MIC applications.

Multiple
Capacitor Arrays

Custom designed multiple capacitor
elements are ideal for multiple circuit
coupling, filtering, bypass and high
voltage multiplier circuits. Multiple
capagcitor arrays are practical replace-
ments for individually bonded chips in
hybrid circuits and are available in a
variety of dielectric characteristics.

Ideally suited for micromodule and
miniature hybrid integrated circuits
where low profile requirements
preclude the use of conventional
multilayer chip capacitors. These units
are used as bypass, shifter, blocking
and filtering elements, (to 18 GHz in
microwave applications). Custom
configurations are also available for
high voltage applications to 15 KV.

Chip Kit

Designer kits contain standard size
chips in popular capacitance values
and dielectric characteristics with

. palladium silver terminations. Kits are

supplied in a special vinyl cover for
convenient shelf storage with each
chip value individually packaged for
easy access. Available with NPO/COG
dielectric No. S-900, BX/X7R and
Y5V dielectric No. S-905 and ceramic
capacitor wafers (single’ Iayer)

No. S-910.

JOHANSON
Dﬂﬂ@S&

2220 Screenland Drive
Burbank,.California 91505

(213) 848-4465
TWX 910-498-2735

1-1088
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1500 CAPACITORS 1500
Variable
Capacitors
Standard Giga-Trim® Microwave
Capacitors Tuning Elements

Air Capacitors

[ Capacitance ranges: .8-10pf
to 1-30pf

O Q's to >10,000

[ Excellent tuning stability and low
dynamic noise

[0 Patented* self-locking constant
torque adjustment mechanism

O Qualified to MIL-C-14409D,
QPL approved

O Engineering prototype kit JK-500

*U. S. Patent No. 3,469,160

Miniature
Air Capacitors

[0 Capacitance ranges: .35-3.5pf
to.8-10pf

J Q’s to >10,000

O Patented* self-locking constant
torque adjustment mechanism

O Ideal for miniature microwave,
VHF and UHF applications

[J Engineering prototype kit JK-500

*U. S. Patent No. 3,469,160

ohansond

Manufacturing Corporation
400 Rockaway Valley Road
Boonton, New Jersey 07005

(201) 334-2676
TWX 710-987-8367

ekt Actual
i Size
(JMC #27261)

[0 Capacitance ranges: .3-1.2pf
to.8-8pf

[0 Q’s over 4000 at 250 MHz

3 i1deal for microwave oscillators *
and filters

O Qualified to MIL-C-14409D,
QPL approved

O New Zero TC versions

[J Engineering prototype kit JK-272

*U. S. Patent No. 3,469,160

Thin-Trim¥ Seal-Trim®
Ceramic Capacitors

[ Capacitance ranges: .2-.6pf
to 20-100pf

O Q’s to > 3000 at 100 MHz

[ Ideal for sub-miniature hybrid
circuit applications

O Seal-Trims impervious to all
standard PCB cleaning solvents

[J Conform to MIL-C-8t
requirements

[0 Engineering prototype kits
available

U. S. Patent No. 4,179,722

O Provide a unique money-saving
means of introducing a variable
reactance into waveguides,
cavities, and other microwave
structures

[ High resolution

O Patented* self-locking constant
torque adjustment mechanism

*U.S. Patent No. 3,469,160

Variable
Ceramic Capacitors

Dol
g 4

[0 Low cost

[J Broad tuning ranges: 1.7-6pf
to 6.0-70pf

O Top, side and bottom tuning styles
available

O Ideal for crystal oscillators, CATV
amplifiers and all varieties of test
and communication equipment

O Engineering prototype kit JK-930

Call or write
for our
complete catalog.

EEM 1983

For manufacturers’ sales offices refer to Manufacturers & Sales Offices Directory

1-1089



1500

CAPACITORS

Dielectric

' kvi:yclt‘n‘:ly
IR (min) _ Cold Humidity Life Operating
owv Dissipation | _(max) Resistance [min) v Cycling | Moisture Temperature . Application
= < Factor (min) A AC R I Alwl2l Rl2l n I IR |A Range
0.33uF | 033uF | (1000 H2) c |- c c c c ¢
' o Lo g =
s | 8 & | E25 | B2 |igE5|B%em | cS.E| 5.
== - 20°C 1 Kz 8 E=E =EE |SSSE| ogss | 2o | 25:
|7 100 vic wow | 3o | SE8 | E52 |B2E5| 0955 | 2S8R | 538
s | = ~g | =58 | =%§ |gSE5| 2892 |Br's| B:
_ w - ; = E ES
“evl £ +5 + + + + | _ceo ¢ | Communications
Cos2MA | wv<25 | 30kMa | fokMa | 0006 [RV| 7 | 0/-8% [askmaf oo | RV & | RVx] g5 (RVss | &5 [RV<is) o |-85°C~+ ssec| gRTRTTE
cosMB [ wvxes | sokma | tokma | 0005 |Rv| g | o-s% [askmal g2 | Rv| & | vl i |Rves | [Rvea| g5 |-a0oc~+ ssec Gommunication
_E L o o o ° Equipment -
g + +5 + | ay + + 4 400 oc | Consumer
SoopseMc | wy-25 | aokMa | 10KMa | 0006 |RV) g | 0/-5% | Rvx15| Gy | RV | G | RV<a) 5 |RV<ss | 5, |RV| g, | -40°C~+ 85°C | Efvcironics
: + +5 + + + + o0+ geor | COnsumer
C2SEC | Wvx25 30KMQ 0006 [RV] 5% | 0/-5% [45KkMa| g2 | RV | g5 | RV b [RVxa | b [RVxts| g |-40°C~+ 85°C | Eariranics
+ +5 + + + + o o | Communications
CoMA | wu=25 | 30kMa [ 1okMa | 0006. |RV] 5| 0/-8% - |askMal oo | RV | G | RVu| &, [Rvas| g, [Rvxs) 45, | -85°C ~+ 85°C| ol men:
i + | |45 + A + x| _400 oc | Communications
_|CFoMMA | wv<1.75 | 30KMa | f0kM | 0008 |RV| G | 0/-8% | RV01| gi | RV | 55 | RVxs| 55 |RVxva | i [RV<s| g5, |~40°C~+ 85°C | gouioment
8 1 an + +7 + + + + | 450 «¢ | Communications
BCNEV [ Wuxt75| okMa | KM | 0008 (RV]-Z | 0/-8% | RVxips | go | RV | g f RVxv) o [RVts | gy [RVta g5 | 45°C ~+105°C | RoliomOr
s .
% C7NE wuxt75| okMa | 3kMo | 0008 [RV| 5l 0/-8% | R, 5.;'}0 RV | 55 | Rl 5 [R5 TRV, 5%/0 -45°C~+ 85°C | Box Type
B[CTNEH | WV<175] 30kMa | fOKMa | 0008 |RV | o8 [ R | 32 LRV [ 55 | RVxin| 55 |RVxys f b [RVxta] F, |-45°C~+105°C | Box Type
: + : +5 + + + + o | Communications
[ CROITMMAf WV<1.75 | 30KMa | 10KMa | 0008 [RV] | -0/-8% [ RV<0.1| ga | RV | 55 | RVxte) oy, |RV=ta g |RVxtaf g3, | -40°C~+ 85°G goriomont
€Qos, + / il £ + 1 _100 Consumer
§095A WVx2.5 100KMQ 0001 [RV| &, [150ppmiof RVx05| — FRV| 1 — | — [RVxa| g5, [RVxtz| 55 |-10°C~+ 70°C| Elmaronics
£ caos, + + \ + + oc | Consumer
& s5e WV25 100KMQ 0001 |RV|,F, |-150ppmse | RVx05| — [RV] & |~ | — [RVxia] b [RVxt] 3 1-10°C~+ 70°C] Btaronins
' + 0 + + + + 1 400 oc | Ultra
&[casepr | wvx25 100kMQ  [0001~00015|RV | & | +3/0% | RVx0.1 | _gh | RV | 55 | RVxip) 55 [RVxts | o5 1RVts| 3F 1-40°C~+ 85°C | proision
- + 0 tavl £1R + |5 + + | _400 oc | Consumer
o | cone WVx1.75)  100KMQ 0001 [RV| @ | +3r0% | Rv<0.1| gyl RV 55 | RVxtal 5 [RVsss [ 55, [RV<| g | -40°C~+ 70°C | ERTETONS
E .
CF78MPP | WVx1.75 5KMO 0001 || — | o | — [ —]—|—] — | —[Rvxi |4 |Rvx| 5 |-25°C~+ 70°C gmm
& 3 0 + + + + | ceo oc | Consumer
& | crotTmpe | wvx2s | sokMa | 16kMQ | 0008 [RV| & | 0/-125% | 10kMQ | o | RV | 55 | RVxtaf 55 TRV, | 5 RV 55, |-86°C ~+125°C | ERTIITET
E[HFCH | wvxt75| 3okma | 1okMo | 0008 [RY | o8 | Rvxot] g2 fRV| 35 | RVl 55 |RVx | gh [RVxia| &b | 40°C ~+ 85°C| Audio
£ | HFv-l Wyx1.75| 30kMa | 10kMa | 0008 |Rv| g | 0r-8% | Rvxot| o2 | RV | g | Rvxif S [RVxs | b |RVxiy| G [-40°C~+ 85eC| Audio
= N .
S| HFGIL I | WV<175| 30KMQ | 10KMO | 0006 |RV| 55 | 0/-8% | RVx01| o3 | RV | | RVl 55 RV | g, |RV<sa) gf | -40°C~+ 85°C)| Audio
2|cst,cs2 | wves 10KMQ 0006 |Rv[ & | ors% [Rvxot| g2 —f —| — | = [Rvxa| g, {Rvxa| g | -40°C~+ 70°C| Audio
h ‘ 4 P 5% 3

1-1090
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1500 CAPACITORS 1500

556 Peninsula Boulevard .
P.O. Box 459, Hempstead, New York 11550
Phone: (516) 538-2300

Electronics Corp. twx:s510-222-4347

MICA CAPACITORS

STANDARD MICA CAPACITORS LOW COST SERIES
Maximum Capacitance (pf) ) Style Cap (pf) L w T S

Style 100V 300V 500V | 1000V | 1500V | 2000V | 2500V KzZ4 1-43 0.195 0.235 0.140 0.100
DMO04 330 200 —_ — — — — KZ5 44-82 0.235 | 0.275 0.140 | 0.100
DMO05 430 330 —_ — — — | — KZ8 83-220 0.355 0.395 0.160 0.200
DM10 470 360 270 —_— — — — KZ10 221-330 0.435 | 0.475 0.160 | 0.236
DM12 1200 | 1000 510 — —_ — —_ KZ12 331-510 0.515 0.550 0.180 0.315
DM15 1500 | 1200 750 —_ —_ —_ — KZ15 511-800 0.630 0.670 0.180 0.394
DM19 8200 | 6200 | 5100 1000 | — — - KZDM10 1-100 0.275 0.230 0.140 0.157
DM20 | 18,000 |12,300 {10,000| 5600 | 3000 | — — KZDM15 1-220 0.420 0.275 0.160 0.236
DM30 | 40,000 {30,000 |22,000| 11,000 | 8200 | 3000 | 2700
DM42 | 100,000 |69,000 |51,000 _— — — —

DM SERIES — Entire Range, Fully Professional.
KZ SERIES — Low Cost/Replace NPO ceramic CK-06/7.

KZDM SERIES — Low Cost DM10 and DM15 direct, plug-in
replacements for high volume applications.

KSAX — Axial Mica — Available to 680pf/100V — Available
tape and reel.

Taping and Reeling available onv DM12 and DM15 sizes. Radial
per Panasert type.

High voltage available to 2500VDC.
Tolerances =% %, 1%, 2%, and 5% available in any value.

ELECTROLYTIC CAPACITORS

MINIATURE RADIAL & AXIAL; LARGE CV; SWITCHER TYPES

Capacitance
Style . (mfd) Voltage Description
KAET/KSET 0.47 to 3300 6.3-100 Axial/Radial for general purpose applications.
KSET-LN 0.1 to 47 6.3-50 Low Leakage Radials. Tantalum Replacements.
KGPF/KGPK 1000 to 22,000 10-100 High Capacity Radials. 3 Lead wires for extra support.
KSMM 0.47 to 10,000 6.3-100 Miniaturized version of KSET radial type.
KTSMB 0.47 to 47 6.3-50 Ultra miniature radial. All units have 0.295” diameter.
KLC120 100 to 10,000 6.3-100 Axial long life — high reliability.
KLC121 ) 2.2 t0 470 160-450 Axial high voltage extension of the KLC120 series.
KLCO033 15 to 22,000 6.3-350 Axial —55°C to +85°C. Extra long life and reliability.
o Capacitance
Style (mtd) Voltage Description
KMMR 0.022-2.20 250 Radial Metallized Polyester with epoxy coating.
KMDDE 0.022-1.00 100-250 Radial Metallized Polyester.
KMTBE : 0.022-1.00 100-250 Axial Version of KMDDE Metallized Polyester.
KMRA 0.001-0.47 50 Radial Polyester with epoxy coating. Tape and Reel available.
KPXH 0.0001-0.01 50 and 100 Axial Polypropylene. Low Cost. Tape and Reel available.
KPRH 0.0001-0.01 50 and 100 Radial Polypropylene. Low Cost.
KPRA 0.001-0.10 100 Radial Polypropylene with epoxy coating. Tape and Reel available.
KSXA 0.0001-0.01 50 Axial polystyrene. Low Cost. Tape and Reel available.

EEM 1983 For manufacturers' sales offices refer to Manufacturers & Sales Offices Directory 1-1091



1500 ' CAPACITORS 1500

~ UNION CARBIDE — ELECTRONICS DIVISION
KEMET  TANTALUM, CERAMIC & FILM CAPACITORS

T10,T212(CSR13),T210,T140,§ T322 & T310 Series .1—330 uF
B T242(CSR23),T252(CSR33)f T323(CX05)

T262(CSR21) & Series 15—68 uF
T240 Series )

10047 ~1200

_§T361, T362, T363(CX02), T368 & T350,T351,T352,T353,T354 & T355 UitraDip Series

CS T369(CX12) Series 1—330 uF - A—680uF
T220 Series- :

004722 uF

T370—-T382 Micron Serles

Golden Max 1 pF-—-3 3 p,F
.0022—-220 y.F %)

Kok -

Ceramic Chip Capacitors 1 p —1 2 uF

% *Popular Styles
12%5 1210 % , ' %
05 &5 1805 1808 *

- other sizes avallal

Moided Ceramic 1.0 pF-—é.S uF C630 "Mighty Max”
- (Also Available to MIL-C-20 Specification) : : : J 10—220,000 pF

cii4 c124 ci92 c202 [ \
(CK12) (CKI3) (CKi4)  (CKI5) (CK16)
(CKRHN) (CKR12). (CKR14) (CKR15)  (CKRI6)

f Flat Kap .001—1.0 uF
: " FN0, F120, F130 F141
F310 (CFRO4R) F311 F241(CRHO1-5)
lzes Available (CFRO4A),F320, BF242(CRHO6-0) :
F321, F330 & F331 Bro45(CHROIADGK & NY’
F246(CHROIBEH,L &P)
F247(CHROICF.JM & R)
F248(CHRI10)

Metallized Polycarbonate Film .001—22 uF

NOTICE

Any capacitor misapplied may fail and thereby. damage other circuit components Please refer to specific KEMET

Application Notes, available free of charge from the address below, for a more complete descnptlon of capacitor
characteristics.

Union Carbide Corporation, Electronics Division
P.O. Box 5928, Greenville, SC 29606 / (803) 963-6300

11092 KeMET pe. 1 For manufacturers’ sales offices refer to Manufacturers & Sales Of<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>