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ATM 241 D
Attachment 11 )
7/27/70] ‘Acceptable Parts Lists pace 1-1.0thru2.6.0

ATTACHMENT II

PARTS DATA SHEETS

For convenience of the user, the parts data sheets for capacitors and

' resistors are included in Attachment II of ATM 241. For parts data
sheets on other types of parts, the reader should refer to ATM 507,
"ALSEP Parts Data Book," or BSC 42275 '"Parts Application and Re-
liability Bulletin, Volumes I and II."

Individual copies of any specific data sheets may be requested from the
BxA Parts and Materials Group (313) 665-7766.
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- PARTS APPLICATION AND RELIABILITY BULLETIN

TITLE: CAPACITORS SECTION: MIL-SPEC ABSTRACT

MSFC-SPEC-400

GEORGE C, MARSHALL SPACE FLIGHT CENTER
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

SPECIFICATION

CAPACITOR, FIXED, GLASS-DIELECTRIC,
ESTABLISHED RELIABILITY, GENERAL

SPECIFICATION FOR

This specification has been approved by the George C. Marshall Space
Flight Center (MSFC) and is mandatory for use by MSFC and associated
contractors,

1. SCOPE

: 1.1 Scope. - This specification covers glass-case, glass-dielectric,
hermetically sealed, fixed capacitors having an established reliability
level.

1.2 Classification.

1,2,1 Part number, - The part-number for capacitors shall be in the
form exemplified as follows:

J 3 ‘ (
17 l
| swmmas .} aa (el
voltage (1.2.1.4) [~

tolerance (1.2.1.3)

ECY1047,0

axial lead rectangular case

.-—— capacitance (1.2.1.2) 10 - &' L ox %' W. x % T
- 13 = %W L x % W. x % T
————--style (1.2.1.1) 15 = 4" L ox Y% W. x % T
‘ 17 = %" L x %" W. x %" T
. 20 = ‘U Lox " W, x %" T
22 = 9" Lox B W. x %" T

mMannmu
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PARTS APPLICATION AND RELIABILITY BULLETIN

TITLE: CAPACITORS SECTION: MIL-SPEC ABSTRACT

MSFC-SPEC-400
July 20, 1964

1.2.1.1 Style. - Capacitor style shall be identified by the three
letter symbol ECY followed by a two-digit number. The letters shall
designate glass-dielectric, fixed capacitors having established reliability
rating, and the number shall identify the shape and dimensions of the
"particular capacitor.

1.2.1.2 Capacitance rating. - Three of the digits in the part number
shall specify the capacitance rating in picofarads (pf). The first two of
these digits shall be significant figures, and the last digit shall specify
the number of zeros to follow. When fractional capacitance values are
required, the letter R shall be used in place of the decimal point, and the
digits that follow shall be significant figures,

1.2.1.3 Tolerance. - Capacatance tolerance shall be specified by a
single letter in accordance with the following:

Symbo1l Tolerance
c +0.25 pf
D + 0.50 pf
F + 1%
G + 2%
J + 5%
1.2.1.4 Voltage. - The rated dc working voltage of the capacitor shall

be specified by a single digit corresponding to the voltage in hundreds.
(The digit 3 shall denote a rating of 300 volts; the digit 5 a rating of
500 volts.)

1.2.2 Temperature class, - Capacitors shall be suitable for opera-
tion at maximum rated direct-current (dc) working voltage throughout the
environmental temperature range of minus 55 to plus 125 degrees Celsius (C).

1.2.3 Reliability rating. - The capacitor failure rate, established
as specified herein, shall not exceed 1 percent per 1,000 hours of operation.
This rating shall be based on 90-percent confidence., The failure rate, so
established, shall apply to the family of capacitors subjected to failure
rate inspection,

THE Comweir LORPORATION

BENDIX SYSTEMS DIVISION

1.1.1
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PARTS APPLICATION AND RELIABILITY BULLETIN

TITLE:

CAPACITORS SECTION: MIL-SPEC ABSTRACT

C.

MSFC~SPEC-400/}.
July 20, 1964
SUPERSEDING
MSFC-SPEC-400/1
November 29, 1963

GEORGE C., MARSHALL SPACE FLIGHT CENTER

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

SPECIFICATION SHEET
CAPACITORS, FIXED, GLASS-DIELECTRIC, STYLE ECYIO,

ESTABLISHED RELIABILITY

This specification sheet forms a part of the latest issue of George
Marshall Space Flight Center (MSFC) Specification MSFC-SPEC-400.

1. SCOPE
1.1 Scope. - This specification covers the detail requirements for

Style ECY10, fixed, glass-dielectric capacitors.

1.2 C(Classification.

1.2.1 Part number. - The part number shall be in accordance with

table 1.

2. APPLICABLE DOCUMENTS

2.1 The following document, of the issue in effect on the date of

invitation for bids, forms a part of this specification to the extent
specified herein.

SPECIFICATION
George C. Marshall Space Flight Center
MSFC-SPEC-400 Capacitors, Fixed, Glass-Diclectric,

Fstablished Reliabivity, ceneral
Specificat ion for,

1anmma
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PARTS APPLICATION AND RELIABILITY BULLETIN

TITLE: CAPACITORS SECTION: MIL-SPEC ABSTRACT

MSFC-SPEC-400/ .-
July 20, 1964

(Copies of specifications, standards, drawings, and publications required
by contractors in connection with specific procurement functions should
be obtained from the procuring activity or as directed by the contracting
officer.)

3. REQUIREMENTS

3.1 General. - Requirements for glass capacitors shall be in accord-
ance with Specification MSFC-SPEC-400, and as specified herein.

3.2 Dimensions. - Dimensions shall be as shown in figure 1.

k J }

1.500 + .125-sie—.344 + .047 o

—-—r** 3
I
L

.078 + .031
(All dimensions are in inches.)

Figure 1, Dimensions.

3.3 1Identification. - Capacitors purchased to this specification
shall be identified by a part number in accordance with table I,

4. QUALITY ASSURANCE PROVISIONS

4.1 Quality assurance provisions shall be in accordance with
Specification MSFC-SPEC-400,

5. PREPARATION FOR DELIVERY

5.1 Preparation for delivery shall be in accordance with Specifica-
tion MSFC-SPEC-400,

+.004
— .020 -.001 —LEADS TO BE LOCATED
/ ON g WITHIN + .03l
- ’-'! e i‘ .
) }
p—— ECY105R1C5 3 p .172
I +.031

mMmmm
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PARTS APPLICATION AND RELIABILITY BULLETIN
TITLE: CAPACITORS SECTION: MIL-SPEC ABSTRACT
MSFC-SPEC-400/1
July 20, 1964
Table I. Style ECY10 capacitors
Capacitance
tolerances
Part number Capacitance Working voltage available 1/
ECY pf vdc +
ECY100R5C5 0.5 500 C
ECY101ROC5 1.0 500 C
ECY101R5C5 1.5 500 C
ECY102R2 5 2.2 500 CD
ECY102R7C5 2.7 500 C
ECY1O3RO 5 3.0 500 CD
ECY103R3C5 3.3 500 C
ECY103R6 5 3.6 500 CD
ECY103R9C5 3.9 500 C
ECY104R3 5 4.3 500 CD
ECY104R7C5 4.7 500 C
ECY105R1CS 5.1 500 C
ECY105R6 5 5.6 500 cJ
ECY106R2 5 6.2 500 cJ
ECY106R8 5 6.8 500 cJ
ECY1O07R5 5 7.5 500 CcJ
ECY108R2 5 8.2 500 cJ
ECY109R1 5 9.1 500 cJ
ECY10100 5 10 500 cJ
ECY10110 5 11 500 CcJ
ECY10120 5 12 500 CJ
ECY10130 5 13 500 GJ
ECY10150 5 15 500 GJ
ECY10160 5 16 500 GJ
ECY10180 5 18 500 GJ
ECY10200 5 20 500 GJ
ECY10220 5 22 500 GJ
ECY10240 5 24 500 GJ
ECY10270 5 27 500 FGJ
ECY10300 5 30 500 FGJ
ECY10330 5 33 500 FGJ
ECY10360 5 36 500 FGJ
ECY10390 5 39 500 FGJ
ECY10430 5 43 500 FGJ
ECY10470 5 47 500 FGJ
ECY10510 5 51 500 FGJ
ECY10560 5 56 500 FGJ
ECY10620 5 62 500 FGJ
- 1/ Applicable tolerance symbol shall appear in part number,
THE OF el LORPORATION
BENDIX SYSTEMS DIVISION
1.1.4
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PARTS APPLICATION AND RELIABILITY BULLETIN

TITLE: CAPACITORS SECTION: MIL-SPEC ABSTRACT

MSFC-SPEC-400, .
July 20, 1964

Table I, Style ECY10 capacitors (continued)

I Capacitance

tolerances

Part number Capacitance Working voltage available 1/
ECY pf vdc +
ECY10680 5 68 500 FGJ
ECY10750 5 75 500 FGJ
ECY10820 5 82 500 FGJ
ECY10910 5 91 500 FGJ
ECY10101 5 100 500 FGJ
ECY1011l1l 5 110 500 FGJ
ECY10121 5 120 500 FGJ
ECY10131 5 130 500 FGJ
ECY10151 5 150 500 FGJ
ECY10161 3 160 300 FGJ
ECY10181 3 180 300 FGJ
ECY10201 3 200 300 FGJ
ECY10221 3 220 300 FGJ
ECYlOZAl 3 240 300 FGJ

1/ Appiicable tolerance symbol shall appear in part number.
6. NOTES
Not applicable

Notice. - When Government drawings, specifications, or other data
are used for any purpose other than in connection with a definitely
related Government procurement operation the United States Government
thereby incurs no responsibility nor any obligation whatsoever; and the
fact that the Government may have formulated, furnished, or in any way
supplied the said drawings, specifications, or other data is not to be
regarded by implication or otherwise as in any manner licensing the
holder or any other person or corporation, or conveying any rights or
permission .to manufacture, use, or sell any patented invention that may
in any way be related thereto.

1anmu

BENDIX SYSTEMS DIVISION
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Car e

ALY

July 20, i)
SUPERSEUING

MSFC-SPE(-400G/2
o : November 29, 1963

GEORGE C. MARSHALL SPACE FLIGHT CENTER

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

SPECIFICATION SHEET
CAPACITORS, FIXED, GLASS-DIELECTRIC, STYLE ECY!S5,

ESTABLISHED RELIABILITY

This specification sheet forms part of the latest issuc of George
. Marshall space Flight Center (MSFC) Specification MSPC-SPFEC-400,

1. SCOPE

1.1 Scope. - This specification covers the detail requirements
for Style ECY15, fixed, glass-dielectric capacitors.

. 1.2 (lassification.

1.2.1 Part number. - The part numbe. shall be in accordance with
table 1.

2. APPLICABLE DOCUMENTS

2.1 7The following document, of the issue in effect on cthe date of
invitation for bids, forms a part of th.s specification to the extent
specified herein.

SPLCIFL ATION

George €. Marshall Space Flight Center

MSFC-SPEC-400 Capacitors Fixed, Gilass-Dielectric,
Established Reliability, Gencral
Specification for,
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MSFC -SPEC 400/2A
July 20, 1964

(t..,-ies of specifications, standards, drawings, and publications required
4 ventractors in connection with specific procurement functions should

Le obrained from the procuring activity or as directed by the contracting
ufficer.)

3. REQUIREMENTS

3.1 General. - Requirements for glass capacitors shall be in accord-
ance with Specification MSFC-SPEC-400, and d§ specified herein.

3.2 Dimensions. - Dimensions shall be as shown in figure 1.

+.004 - LEADS TO BE LOCATED
.020 -.001 ON g WITHIN + .031

-—bJ'N—-- + .016

— r— H
_ l _ ¥ H
L= 8 -1 ECY15271J5 -—f = § ==} .266 &A=
} ? +.031 ‘
% ' |
{ - . - J L
!
|I .
;.___._1.500 + .125.,L 469 + .047 ) (109 + 047 -—-pa— o

(A1l dimensions are in inches.)

Pigure 1. Dimensions.

3,3 1ldentification. - Capacitors purchased to this specification
shall be identified by a part number in accordance with tablc I,

4. QUALITY ASSURANCE PROVISIONS.

4,1 Guality assurance provisions shall be im accordanc’ with
specification MSFC-SPEC-400.

S. PREPARATION FOR DELIVERY

5.1 Preparatior for delivery shall be in accordance with Specifi-
't .o MBFC-JPEC-400.
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MSFC-SPEC 400/2A
July 20, 1964

Table I. Style ECY15 capacitdrs

Capacitance
tolerances

Part number Capacitance Working voltage available 1/

ECY ! pf vdc *
ECY15161 5 160 500 FGJ
ECY15181 5 180 500 FGJ .
ECY15201 S 200 500 FGJ
ECY15221 5 220 500 FGJ
ECY15241 5 240 500 FGJ
ECY15271 5 276 500 FGJ
ECY15301 5 300 500 FGJ
ECY15331 5 330 500 FGJ
ECY15361 § 360 500 FGJ
ECY15391 5 390 500 FGJ y
ECY15431 § 430 500 FGJ ;
ECY15471 & 470 500 FGJ |
ECYL5511 5 510 500 FGJ
ECY15561 3 560 300 FGJ
ECY15621 7 620 - 300 FG.J
ECY15681 3 680 300 FGJ
ECY15751 3 750 300 FGJ "
ECY15821 7 820 300 FGJ
ECY15911 3 910 300 \ FGJ
ECY15102 3 1000 300 , FGJ
ECY15112 3 1100 300 1 FGJ i
ECY15122 3 1200 300 FGJ ‘

1/ Applicable tolerance symbol shall appear in part number.
6. NOTES
Not applicable

Notice, - When Government drawings, specifications, or other date
are used for any purpose other than in connection with a definitely
related Government procurement operation, the United States Government
thereby incurs no responsibility nor sny obligation whatsoever,; and the
fact that the Government may have formulated, furnished, or in any way
supplied the said drawings, specifications, or other data is not to be
regarded by implication ur otherwise as in any manner licersing the
iclder or any other person or corporation, or conveying eny rights or
permission to manufacture, use, or.sell any patented invention that ma;
in any way bs related thereto.

Custodian: Preparing Activity:
NASA - George C. Marshall George C. Marshall Space
Space Flight Center Flight Center

1.1.8 -
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PARTS APPLICATION AND RELIABILITY BULLETIN

TITLE: CAPACITOR, FIXED SECTION: 11, SPEC ABSTRACT
(MILITARY SPECIFICATION MIL-C-39001)
TYPE CAPACITANCE VOLTAGE FAILURE
Expressed in picofarads. First two digits RATE
Capacitors, represent significant figures. Last digit 3 = 300V DC LEVEL
Fixed specifies the number of zeros to follow. )
ixed, {Expressed in
Mica dmenmannnony % /1000 hrs.)
dielectric, CHARACTER'ST'C CAPACITANCE M =10
Established TOLERANCE P =01
stablishe SymboljTemp. Coelficient PPM/ " Cj Capacitance drift F o= 1% or .5pF R = 0.01
reliabilit = 508 e 2 T Qs = *1% or .5 pF,
4 c 206 to X 220 | - O'Ofo/" 0.1 pF) whichever S - 0.001
E j 20 to -+ 100 B {0.1% 0.1p is greater T - 0.0001
F o 0 to 70 |+ (0.05% 0.1 pF)
! o
5%
—
STYLE
di {
ipped rectangular case ¢
01 = 5pF 1o 24 pF, 410"L. x .280"W. x .140"T. 03 = 5600pF, .720"L x .790"W. x .220"T.
27 pF to 62 pF, .4207L. x .280"W. x .14C"T. 6200 pF, .720"L. x .800"W. x .220"Y.
68 pF 1o 82 pF, .420"L. x .280“W. x .150"T. 6800 pF, .720"L. x .800"W. x .230"T.
91 pF 1o 100 pF, .430"L. x .280°"W. x .150"T. 7500 pF, .730"L. x .B00"W. x .240"T.
110 pF to 160 pF, 43071 x .290"W. x .150"T. 8200 pF, .730"L. x .800"W. x .250"T.
9100 pF, .730"L. x .B0O"W. x .260"T.
02 = 180pF to 680 pF, .700"L x .440°W. x .130°T. 10000 pF, .730'L. x .800 W. x .270 T.
" " 11000 pF, .740"L x .810"W. x .280"T.
750 pF to 1200 pF, .700"L. x .450"W. x .140"T. " " "
e . Y 12000 pF, .740"L. x .810"W. x .290"T.
1300 pF to 1500 pF, .700"L. x .450"W. x .150"T. " " ”
" " " 13000 pF, .740"L. x .810"W. x .300"T.
1600 pF, .700"L. x .460"W. x .150"T. " " "
" " " 15000 pF, .740”"L. x .820"W. x .330"T.
1800 pF, 7107L. x .460"W. x .150"T. " " "
" " " 16000 pF, .740"L. x .820"W. x .340"T.
2000 pF to 2200 pF, .710"L. x .460"W. x .160°T. " " ”
. . Y 18000 pF, .750"L. x .820"W. x .360"T.
2400 pF, 7107L x .460"W. x .190"T. 20000 pF. 750”1 x .830"W. x .380°T
2700 pF, 7107L. x .470"W. x .200"T. to s s X i
3000 pF, 72071 x .470"W. x .210"T.
3300 pf, 720"L. x .4R0"W. x .220"7T. 04 = 22000 pF, 1.350"L. x .800"W. x .240"T.
3600 pF, 72071, x 470"W. x .230"T. 24000 pF, 1.360"L. x .800"W. x .250"T.
3900 pF, 720"L. x .49C"W. x .240"T. 27000 pF, 1.360"L. x .800"W. x .260"T.
4300 pf, 720”1 x .490"W. x .250"T. 30000 pf, 1.370"L. x .810"W. x .280"T.
4700 pF, .730"L. x .490"W. x .260"T. 33000 pF, 1.370"L. x .810"W. x .290"T.
5100 pF, 730"l x .500"W. x .270"T. 36000 pF, 1.380"L. x .820"W. x .310"T.
39000 pF, 1.380"L. x .820"W. x .330"T.
43000 pF, 1.390"L. x .830"W. x .350"T.
47C00 pF, 1.400"L. x .830"W. x .380"T.
51000 pF, 1.410"L. x .850"W. x .400"T.

vMoumamu

BENDIX SYSTEMS DIVISION

1.2.0
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MIL-C-39003A

28 November 1966

SUPERSEDING

MIL-C-39003

1 August 1963

MIL-C-26655B

29 April 1964

MIL-C-38102B (USAF) (in part)
25 May 1964

(See 6.8)

MILITARY SPECIFICATION

CAPACITORS, FIXED, ELECTROLYTIC, TANTALUM, SOLID-ELECTROLYTE,
ESTABLISHED RELIABILITY,
GENERAL SPECIFICATION FOR

This specification is mandatory for use by all Depart-
ments and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope.- This specification covers the general requirements for established
reliability, insulated, tantalum, solid-electrolyte, fixed capacitors, hermeti-
cally sealed in metal cases. These capacitors are primarily intended for bypass
and other applications where the alternating-current (ac) component is small com~
pared to the direct-current (dc) rated voltage. (See 6.1 and 6.4.) Capacitors
covered by this specification have failure rate levels ranging from 2.0 (or 1.0)
percent to 0.001 percent per 1,000 hours (see 1.2.1.5 and 3.1). These failure
rate levels are established at a 60-percent confidence level on the basis of
life tests and are referred to operation at full rated voltage at 85° C.

1.2 Clagsification.-

1.2.1 Type designation.- The type designation shall be in the following form,
and as specified (see 3.1).

csR13 B 565 If T
Style DC rated and Capacitance Capacitance Failure
(1.2.1.1) surge voltages (1.2.1.3) tolerance rate level

(1.2.1.2) (1.2.1.4) (1.2.1.5)

1.2.1.1 Style.— The style is identified by the three-letter symbol "CSR"
followed by & two~digit number; the letters identify established reliability,
insulated, tantalum, solid-electrolyte, fixed capacitors, hermetically sealed
in metal cases, and the number identifies the size of the capacitors.

FSC 5910
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1.2.1.2 DC rated and surge voltages.- The dc rated and surge voltages are
identified by a single letter in accordance with table I.

TABLE I - DC rated and surge voltages.

DC DC DC DC
Symbol rated voltage surge voltage rated voltage surge voltage

at 85°C at 85°C at 125°C at 125°C

Volts Volts Volts Volts
Be-- 6 - 8 b 5
C~~= 10 13 T 9
D=~~~ 15 20 10 12
E=--- 20 26 13 16
Faooeoa 35 L6 23 28
G~ - - 50 65 33 Lo
H--- 5 98 50 6le
J - = - 100 130 67 86

1.2.1.3

figures and the last digit specifies the number of zeros to follow.

Capacitance.- The nominal capacitance value expressed in picofarads
is identified by a three-digit number; the first two digits represent significant

Tabulations

in microfarads (uf) are given, for information, in the specification sheets

(see 3.1).

1.2.1.4 Capacitance tolerance.- The capacitance tolerance is identified by a
single letter in accordance with table II.

TABLE II - Capacitance tolerance.

Symbol

Tolerance

Percent (%)

10
20

1.2.1.5 Failure rate level.- The failure rate level is identified by a single
letter as shown in table IIT.

TABLE III - Failure rate level (established at a

60-percent confidence level).

Failure rate level

Percent/1,000 hr
2.0
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MIL-C-39003/1B
26 March 1970

SUPERSEDING
MIL-C-39003/1A
28 November 1966

MILITARY SPECIFICATION SHEET

CAPACITORS, FIXED, ELECTROLYTIC, TANTALUM, SOLID-ELECTROLYTE,

ESTABLISHED RELIABILITY, STYLE CSR13

The complete requirements for procuring the capacitors described herein

shall consist of this document and the latest issue of MIL-C-39003.

This specification is mandatory for use by all De-
partments and Agencies of the Department of Defense.

L
' -
+
L] i
+—
N
no
oo
= {
1
- - o

094 |-—— | ——»

MAX

CASE +

o — | 0

CIRCUIT DIAGRAM
Dimensions

' 031 | +.016 | +.002 | Max . . . . .
Size ] o 015 38| 85 470 || 610
~ 016 A1) 250 635 | .686
A | 286 | .35 | 020 | 422 020 51| .28 7.26 || 786
B A74 | 185 | .020 | .610 025 64 || 289 734 || 822
c 686 | .289 | 0.5 | .822 030 79 | 350 8.92 || W92
D 786 | .351 | .025 1 .922 09 2.39 A22 10.72 4 1.500

S:
Dimensions are in inches.

Metric equivalents (to the nearest .01 mm) are given for general information only and are based

upon 1 inch = 25.4 mm.

The case insulation shall extend .015 (.38 mm) minimum beyond each end. However, when a shrink-

fitted insulation is used, it shall lap over the ends of the capacitor body.

denotes change.

1.3.2

MM
12.04
15.49
17.42
19.96
20.88
23.42
38.10

FSC 5910




MIL-C-39003/1B

REQUIREMENTS:
Design and construction:
Dimensions and configuration - See figure.
Case type - Tubular, insulated.
Material - Metal (alloy unspecified).
Type of seal - Hermetic,

Leads - Type N1 of MIL-STD-1276, tin-
lead coated . 0005 to . 0015 inch.

DC rated voltage - See table I. Above 85°C
voltage derating is required, see MIL-C-
39003.

Capacitance (Cap.) (nom) - See table I.

Cap. tolerance - 10% (K) and 20% (M) as
shown in table 1.

Operating temperature - ~55° to +125° C.

Failure rate level - L, M, P, R, or S(2,0

percent to 0. 001 percent per 1, 000 hours).

DC leakage: See table I.
Dissipation factor: See table I.

Sleeving: In accordance with MIL-C-39003.
DC potential - 2, 000 volts.
IR - 1, 000 megohms, minimum,

Stability at low and high temperature: In
accordance with MIL-C-39003.
Step 1 (+25° C): DCL - See table I.
AC - Within tolerance
specified.
DF - See table I,

Attachment I}
ATM 241 Rev D

Step 2 (-55° C): AC - Within +10 percent of
step 1 value.
DF - See table I,
Step 3 (+25° C): DCL - See table I,
AC - Within =2 percent of
step 1 value.
DF - See table 1.
Step 4 (+85° C): DCL - See table I.
AC - Within =8 percent of
step 1 value.
DF - See table I,
Step 5 (+25° C): DCL ~ See table I.
AC - Within +2 percent of
step 1 value,
DF - See table 1.

Surge voltage: In accordance with MIL-C-39003.

DCL - See table I.
AC - Within +2 percent of initial value.
DF - See table 1.

Life: Method 108 of MIL-STD-202.

250 and 2, 000 hours:
At 25°C: DCL - See table L.
AC - Within +2 percent of
initial measured value.
DF - See table 1.
At 85°C: DCL - See table 1.
At 125°C: DCL - See table I.
10, 000 hours:
At 25°C: DCL - 200 percent of initial
requirement,
AC - Within +10 percent of
initial measured value.
DF - See table 1.
At 85° C: DCL - 200 percent of initial -~
requirement,
At 125° C: DCL - 200 percent of initial
requirement,

Substitutability data: Type designations of this
specification sheet unilaterally supersede pre-
vious dash numbers as shown in table II.
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TABLE I. Style CSR13 characteristics.

DC rated | Capaci- | Capacitance DC leakage Dissipation factor |Case
Type / voltage | tance tolerance size
designation-l- symbol +25°C |+85°C |+125°C|-55°C [+85°C
+25° C[+125°C
volts uf pa pa pa percent|percent
CSR13B565K- 6 5.6 K .5 6 7.5 4 4 A
B685-~ 6 6.8 K,M .5 6 7.5 6 6 A
B476-- 6 47.0 K,M 3.0 24 30.0 6 6 B
B566K- 6 56.0 K 3.0 24 30.0 6 6 B
B157-~ 6 150.0 K,M 9.0 90 113.0 8 8 C
B187K- 6 180.0 K 11.0 | 110 138.0 8 8 C
B277K- 6 270.0 K 13.0 | 130 163.0 8 8 D
B337-- 6 330.0 K,M 15.0 | 150 188.0 8 8 D
C395K- 10 3.9 K .6 6 7.5 4 4 X
C475-~ 10 4.1 K,M L 7 8.8 4 4 A
C276K- 10 27.0 K 4.0 40 50.0 6 6 B
C336-- 10 33.0 K, M 5.0 50 63.0 6 6 B
C396K- 10 39.0 K 5.0 50 63.0 6 6 B
C826K- 10 82.0 K 8.0 80 100.0 6 6 o)
C107~-- 10 100.0 K,M 10.0 | 100 125.0 8 8 C
C127K- 10 120.0 K 12.0 120 150.0 8 8 C
C187K- 10 180.0 K 18.0 | 180 226.0 8 8 D
C227-- 10 220.0 K,M 20.0 | 200 250.0 8 8 D
D275K- 15 2.7 K .6 6 7.5 4 4 A
D335-~ 15 3.3 K,M .8 8 10.0 4 4 A
D186K- 15 18.0 K 3.5 35 44.0 6 6 B
D226-- 15 22.0 K,M 4.0 40 50.0 6 6 B
D566K- 15 56.0 K 8.0 80 100.0 6 6 o)
D686-~ 15 68.0 K,M 10.0 {100 125.0 6 6 C
D127K~- 15 120.0 K 18.0 | 180 226,0 8 8 D
D157-~ 15 150.0 K,M 20.0 }200 250, 0 8 8 D
E125K- 20 1.2 K .6 6 7.5 4 4 A
E155-~ 20 1.5 K,M .6 6 7.5 4 4 A
E185K- 20 1.8 K .6 6 7.5 4 4 A
E225-- 20 2.2 K,M .8 8 10.0 4 4 A
E825K- 20 8.2 K 2.0 20 25.0 6 6 B
E106-- 20 10.0 K,M 3.0 30 38.0 6 6 B
E126K- 20 12.0 K 3.5 35 44.0 6 6 B
E156-- 20 15.0 K,M 4.0 40 50.0 6 6 B
E276K- 20 27.0 K 5.0 50 63.0 6 6 c
E336~- 20 33.0 K,M 7.0 70 88.0 6 6 C
E396K-~ 20 39.0 K 8.0 80 100.0 6 6 C
E476-- 20 47.0 K,M 9.0 90 113.0 6 6 c
E566K- 20 56.0 K 11.0 | 110 138.0 6 6 D
! E686-~ 20 68.0 K,M 14.0 | 140 175.0 6 6 D
E826K- 20 82.0 K 16.0 | 160 200.0 6 6 D
E107-- 20 100.0 K,M 20.0 | 200 250.0 8 8 D
F565K- 35 5.6 K 2.5 25 32.0 4 4 B
F685-- | 35 6.8 * K, M 3.0 | 30 38.0 6 6 B
F226-- 35 22.0 K,M 8.0 80 100.0 6 6 C
F276K~- 35 27.0 K 9.0 90 113.0 6 6 D
F336-- 35 33.0 K,M 11.0 | 110 138.0 6 6 D
F396K-~ 35 39.0 K 14.0 |} 140 175.0 6 6 D
F476-~ 35 47,0 K,M 16.0 | 160 200.0 6 6 D
l/ See footnote at end of table.
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TABLE I. Style CSR13 characteristics. - (Continued)

DC rated} Capaci- | Capacitance DC leakage Dissipation factor | Case
Type voltage | tance tolerance size
designatiorLl/ symbol +25°C [+85°C {+125°C|-55°C | +85°C
+25°C | +125°C
volts uf pa na La percent |percent
CSR13G472-- 50 . 0047 K,M .5 5 6.3 2 4 A
G562K~ 50 . 0056 K .5 5 6.3 2 4 A
G682-- 50 . 0068 K,M .5 5 6.3 2 4 A
G822K- 50 . 0082 K .5 5 6.3 2 4 A
G103-~ 50 .01 K,M .5 5 6.3 2 4 A
G123K- 50 .012 K .5 5 6.3 2 4 A
G153-- 50 .015 K,M .5 5 6.3 2 4 A
G183K- 50 .018 K .5 5 6.3 2 4 A
G223-- 50 . 022 K,M .5 5 6.3 2 4 A
G273K- 50. . 027 K .5 5 6.3 2 4 A
G333-- 50 .033 K,M .5 5 6.3 2 4 A
G393K- 50 .039 K .5 5 6.3 2 4 A
G473-- 50 . 047 K,M .5 5 6.3 2 4 A
G563K- 50 .056 K .5 5 6.3 2 4 A
G683~- 50 .068 K,M .5 5 6.3 2 4 A
G823K- 50 .082 K .5 5 6.3 2 4 A
G104-- 50 .1 K,M .5 5 6.3 2 4 A
G124K- 50 .12 K .5 5 6.3 2 4 A
G154-- 50 .15 K,M .5 5 6.3 2 4 A
G184K- 50 .18 K .5 5 6.3 2 4 A
G224-- 50 .22 K,M .5 5 6.3 2 4 A
G274K-~ 50 .27 K .5 5 6.3 2 4 A
G334-- 50 .33 K,M .5 5 6.3 2 4 A
G394K- 50 .39 K .5 5 6.3 2 4 A
G474-- 50 A7 K,M .5 5 6.3 2 4 A
G564K- 50 .56 K .5 5 6.3 2 4 A
G684-- 50 . 68 K,M .5 5 6.3 2 4 A
G824K- 50 .82 K .5 5 6.3 2 4 A
G105-- 50 1.0 K,M .8 8 10.0 2 4 A
G125K~ 50 1.2 K .9 9 11.0 4 4 B
G155-~ 50 1.5 K,M 1.2 12 15.0 4 4 B
G185K~ 50 1.8 K 1.4 14 18.0 4 4 B
G225-- 50 2.2 K, M 1.7 17 22,0 4 4 B
G275K- 50 2.7 K 2.0 20 25.0 4 4 B
G335-- 50 3.3 K,M 2.5 25 32.0 4 4 B
G395K- 50 3.9 K 3.0 30 38.0 4 4 B
G475-~ 50 4.7 K,M 3.5 35 44.0 4 4 B
G565K- 50 5.6 K 4.5 45 56,0 4 4 C
G685-- 50 6.8 K,M 4.5 45 56.0 6 6 C
G825K- 50 8.2 K 5.0 50 63.0 6 6 C
G106-- 50 10.0 K,M 5.0 50 63.0 6 6 C
G126K- 50 12.0 K 6.0 60 75.0 6 6 (o)
G156-- 50 15.0 K,M 8.0 80 100.0 6 6 C
G186K- 50 18.0 K 9.0 90 113.0 6 6 C
G226-- 50 22.0 K,M 11.0 } 110 138.0 6 6 D
H104-- 5 .1 K,M .5 5.0 6.3 2 4 A
H124K- 75 .12 K .5% 5.0 6.3 2 4 A
H154-~ 75 .15 K,M .5 5.0 6.3 2 4 A
H184K-| 75 .18 K .5 5.0 6.3 2 4 A
H224-- 5 .22 K,M .5 5.0 6.3 2 4 A

l/ See footnote at end of table.
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TABLEI. Style CSR13 characteristics. - (Continued)
C rated|Capaci~ |Capacitance DC leakage Dissipation factor [Case
Type voltage | tance | tolerance size
designationl/ symbol |+25°C |+85°C [+125°C|-55°C |+85°C
+25°C +125°C
volts uf pa pa pa percent |percent

CSR13H274K- 75 .27 K .5 5.0 6.3 2 4 A
H334-- 75 .33 K,M .5 5.0 6.3 2 4 A
H394K- 5 .39 K .5 5.0 6.3 2 4 A
H474-~ 75 .47 K,M .5 5.0 6.3 2 4 A
H564K- 75 .56 K .5 5.0 6.3 2 4 A
H684-- 75 .68 K,M .5 5.0 6.3 2 4 A
H824K- 75 .82 K .5 5.0 6.3 2 4 B
H105-- 5 1.0 K,M .5 5.0 6.3 2 4 B
H125K~ 75 1.2 K .5 5.0 6.3 4 4 B
H155-- 5 1.5 K,M 1.0 10.0 13.0 4 4 B
H185K- 5 1.8 K 1.0 10.0 13.0 4 4 B
H225-~ 75 2.2 K,M 1.5 15.0 19.0 4 4 B
H275K- 75 2.7 K 1.5 15.0 19.0 4 4 B
H335-- 75 3.3 K,M 2.0 20.0 25.0 4 4 B
H395K - 75 3.9 K 2.0 20.0 25.0 4 4 B
H475-- 75 4.7 K,M 6.0 60.0 75.0 4 4 C
H565K - 75 5.6 K 6.0 60.0 75.0 4 4 C
H685-- 5 6.8 K,M 10.0 | 100.0 125.0 6 6 C
H825K~ 75 8.2 K 10.0 | 100.0 125.0 6 6 C
H106-- 75 10.0 K,M 10.0 | 100.0 125.0 6 6 C
H126K- 75 12.0 K 10.0 | 100.0 125.0 6 6 D
H156-- 75 15.0 K, M 14.0 | 140.0 175.0 6 6 D
JaTa-— | 100 . 0047 K, M 5 5.0 6.3 2 q x
J562K- | 100 0056 K .5 5.0 6.3 2 4 A
J682-- | 100 . 0068 K,M .5 5.0 6.3 2 4 A
J822K- | 100 . 0082 K .5 5.0 6.3 2 4 A
J103-- [ 100 .01 K,M .5 5.0 6.3 2 4 A
J123K- | 100 .012 K .5 5.0 6.3 2 4 A
J153-- | 100 .015 K,M .5 5.0 6.3 2 4 A
J183K- 100 .018 K .5 5.0 6.3 2 4 A
J223-- 100 . 022 K,M .5 5.0 6.3 2 4 A
J273K- | 100 . 027 K .5 5.0 6.3 2 4 A
J333-~ | 100 .033 K,M .5 5.0 6.3 2 4 A
J393K- | 100 .039 K .5 5.0 6.3 2 4 A
J473-- | 100 . 047 K,M .5 5.0 6.3 2 4 A
J563K- | 100 .056 K .5 5.0 6.3 2 4 A
J683-- | 100 .068 K,M .5 5.0 6.3 2 4 A
J823K- | 100 .082 K .5 5.0 6.3 2 4 A
J104-- 100 .1 K,M .5 5.0 6.3 2 4 A
J124K- | 100 12 K .5 5.0 6.3 2 4 A
J154-- | 100 .15 K,M .5 5.0 6.3 2 4 A
J184K- 100 .18 K .5 5.0 6.3 2 4 A
J224-- | 100 .22 K,M .5 5.0 6.3 2 4 A
J274K- 100 .27 K .5 5.0 6.3 2 4 A
J334-- | 100 .33 K, M .5 5.0 6.3 2 4 A
J394K- | 100 .39 K .5 5.0 6.3 2 4 A
Ja74-- | 100 .47 K,M .5 5.0 6.3 2 4 A
J564K- | 100 .56 K .5 5.0 6.3 2 4 A
J684-- 100 .68 K, M .5 5.0 6.3 2 - 4 B
J824K- 100 .82 K .5 5.0 6.3 2 4 B

Y See footnote at end of table,
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TABLE I. Style CSR13 characteristics. - (Continued)

DC rated| Capaci- | Capacitance DC leakage Dissipation factor | Case
Type voltage | tance tolerance size

designationl/ symbol +25°C | +85°C {+125°C| -55°C |+85°C

+25°C{+125°C

volts uf ra pa pa [percent [percent
CSR13J105-- 100 1.0 K,M .5 5.0 6.3 2 4 B
J123K- 100 1.2 K .5 5.0 6.3 4 4 B
J155-- 100 1.5 K,M 1.0 10.0 13.0 4 4 B
J185K~ 100 1.8 K 1.0 10.0 13.0 4 4 B
J225-- 100 2.2 K,M 1.5 15,0 19.0 4 4 B
J275K~ 100 2.7 K 1.5 15.0 19.0 4 4 B

l/ Complete type designation will include additional symbol(s) to indicate capacitance tolerance
(when applicable) and failure rate level.

TABLE II. Cross reference of replaced parts.
Superseded dash number Superseded dash number
Failure rate level (/1,000 hrs) Failure rate level (%/1,000 hrs)
Type 1/ L M p S . Type 1/ L M P R S
designation— designation~
2.0} 1.,0] 0.1]0.01 [0.001 2,011.0] 0.1}10.01]0.001
CSR13B565K-| 2001 [ 2241 {2481 | 2721 |2961 CSR13D226M-{ 2032 |227212512| 27522992
B685K-| 2002 | 2242 | 2482 [ 2722 |2962 D566K-| 2033 [2273]2513] 2753|2993
B685M- 2003|2243 2483 {2723 (2963 D686K-| 2034 122742514 2754|2994
B476K-| 2004 2244|2484 | 2724 12964 D686M-| 2035 |2275]2515] 2755|2995
B476M+ 2005 { 2245 | 2485 | 2725 | 2965 D127K-| 2036 |2276]2516] 2756|2996
B566K-|{ 2006 2246 | 2486 | 2726 | 2966 D157TK-| 2037 {2277 12517| 2757 {2997
B157K~i 2007 | 2247 | 2487 [ 2727 | 2967 D157M-| 2038 |22781]2518{ 27582998
B157M~ 2008 | 2248 { 2488 [ 2728 | 2968 E125K-1] 2039 1227912519] 2759 | 2999
B187K-} 2009|2249 | 2489 {2729 {2969 E155K-| 2040|2280/ 2520] 2760 3000
B277K-{ 2010122502490 |2730 |2970 E155M-| 2041 {2281 12521 27613001
B337K-| 201112251 | 2491 | 2731 [2971 E185K-| 204212282 25221 2762 3002
B33TM- 20122252 (2492 (2732 |2972 E225K-| 2043228325231 2763|3003
C395K-| 2013} 225324932733 |2973 E225M-| 2044 (2284|2524 2764|3004
C475K-| 2014 | 2254 (2494 | 2734 |2974 E825K-| 2045 (228525251 2765 3005
C475M4 2015|2255 | 2495|2735 (2975 E106K-| 2046|2286 (2526} 2766 3006
C276K-| 2016 2256 {2496 | 2736 |2976 E106M-| 2047 (228712527} 2767 | 3007
C336K~| 2017 | 2257 | 2497 | 2737 | 2977 E126K-| 2048 {2288 |2528]| 2768 | 3008
C336M- 2018|2258 | 2498 {2738 [2978 E156K- | 2049 (2289 |2529{ 2769 | 3009
C396K~| 201912259 (2499|2739 {2979 E156M-| 2050 (2290 |2530] 2770 {3010
C826K-| 2020|2260 [ 2500 | 2740 {2980 E276K-| 2051 2291|2531} 2771|3011
C107K-{ 2021 { 2261 | 2501 | 2741 |2981 E336K-| 2052122922532} 2772|3012
C107M+ 2022 | 2262 {2502 | 2742 | 2982 E336M-| 2053)2293(2533] 27733013
C127K~-{ 2023|2263 2503 (2743 (2983 E396K-| 205412294 |2534| 277413014
C187K-{ 20242264 | 2504 | 2744 12984 E476K-| 2055|2295 |2535} 2775|3015
C227TK-{ 20252265 | 2505 | 2745 |2985 E476M-| 20562296 [ 2536| 2776 | 3016
C227TM4 2026 | 2266 | 2506 | 2746 [2986 E566K-| 2057 {2297 |2537] 2777 | 3017
D275K-| 2027 | 2267 | 2507 { 2747 | 2987 E686K-| 2058|2298 (25381 2778|3018
D335K-{ 2028 | 2268 | 2508 | 2748 |2988 E686M-| 2059|2299 [2539] 2779 (3019
D335M+ 2029 | 2269 {2509 | 2749 {2989 E826K-| 2060|2300 [2540] 2780 | 3020
D186K-) 203022702510 2750 |2990 E107K-| 2061|2301 2541} 27813021
D226K-] 20312271 | 2511 | 2751 [2991 E107TM-| 2062 (2302 |2542| 2782 {3022

l/ See footnote at end of table.
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TABLE II. Cross reference of replaced parts, - (Continued)
] Superseded dash number Superseded dash number
[Failure rate level (%/1,000 hrs) Failure rate level (%/1,000 hrs)
designation~ L M P R S designation~ L M P R S
2.0 | 1.0 0.1 |0.01 |0.001 2.0] 1.0 0.10.01 |0.001
CSR13F565K-| 2063 |2303 2543 [2783 | 3023 CSR13G564K- | 2112|2352 | 2592 | 2832 |3072
F685K-| 2064 |2304 | 2544 | 2784 (3024 G684K- | 2113|2353 | 2593 | 2833 {3073
F685M- 2065 | 2305 | 2545 | 2785 | 3025 G684M-| 21142354 | 2594 | 2834 13074
F226K-| 2066 | 2306 | 2546 | 2786 3026 GB24K- | 21152355 | 2595 | 2835 |3075
F226M 2067 | 2307 | 2547 | 2787 [ 3027 G105K-| 21162356 | 2596 | 2836 (3076
* F276K-| 2068 | 2308 | 2548 | 2788 | 3028 G105M-| 2117/ 2357 2597/ 2837 [3077
F336K-| 2069 | 2309 | 2549 | 2789 | 3029 G125K-| 2118|2358 2598|2838 3078
F336M- 2070 | 2310 | 2550 | 2790 [ 3030 G155K-| 2119|2359 2599 | 2839 (3079
F396K-| 2071 {2311 | 2551 { 2791 | 3031 G155M-| 2120|2360 2600|2840 3080
F476K-| 2072 |2312 | 2552 2792 | 3032 G185K-| 2121| 2361|2601 2841 [3081
F476M-| 2073 | 2313 | 2553 | 2793 | 3033 G225K-| 2122|2362 2602|2842 3082
GAT2K-| 2074 |2314 | 2554 | 2794 | 3034 G225M-| 2123 2363 2603 | 2843 | 3083
Gaamd 2075 | 2315 | 2555 | 2795 | 3035 G275K-| 212423642604 | 2844 (3084
G562K-| 2076 2316 | 2556 | 2796 | 3036 G335K- | 2125| 2365) 2605 2845 | 3085
G682K-| 2077 2317 | 2557 | 2797 | 3037 G335M-| 2126|2366 2606 2846 | 3086
G682M 2078 | 2318 | 2558 | 2798 | 3038 G395K-| 2127 2367} 2607 ) 2847 ) 3087
G822K-| 2079 | 2319 | 2559 | 2799 | 3039 GAT5K-| 2128|2368 2608 | 2848 | 3088
G103K-{ 2080 {2320 | 2560 | 2800 | 3040 G475M-| 2129|2369 2609 2649 | 3089
G103M 2081 | 2321 | 2561 | 2801 | 3041 G565K-| 2130 2370 2610 2850 | 3090
G123K-| 2082 |2322 | 2562 | 2802 | 3042 G685K-| 2131|2371 2611 | 2851 13091
G153K-| 2083 | 2323 | 2563 | 2803 | 3043 GE85M-{ 2132|2372 2612) 2852 3092
G153M- 2084 | 2324 | 2564 | 2804 | 3044 G825K-| 2133 2373 261312853 | 3093
: G183K-| 2085 | 2325 | 2565 | 2805 | 3045 G106K-| 2134|2374| 2614|2854 |3094
G223K- | 2086 | 2326 2566 | 2806 | 3046 G106M-| 2135 2375 | 2615 2855 13095
G223M- 2087 | 2327 | 2567 | 2807 | 3047 G126K-| 2136|2376 2616 2856|3096
G273K-| 2088 | 2328 | 2568 | 2808 | 3048 G156K-| 2137|2377 2617 2857 | 3097
G333K-| 2089 | 2329 | 2569 | 2809 | 3049 G156M- 2138 2378 2618) 2858 | 3098
G333M 2090 {2330 | 2570 | 2810 | 3050 G186K-| 2139|2379 2619 2859 | 3099
G393K-| 2091 |2331| 2571 | 2811 3051 G226K-| 2140} 2380, 2620) 2860 | 3100
G473K-| 2092 2332 | 2572 | 2812 3052 G226M-| 2141 2381) 2621 2861 | 3101
G473M 2093 |2333| 2573 | 2813 | 3053 H104K-| 2142 2382| 2622 2862 |3102
G563K-| 2094 |2334| 2574 | 2814 3054 H104M-| 2143| 2383|2623 2863 [3103
G683K-| 2095 | 2335 | 2575 | 2815 | 3055 H124K-| 2144|2384 2624|2864 |3104
G683M-{ 2096 | 2336 2576 | 2816 3056 H154K-| 2145|2385/ 2625 | 2865 |3105
G823K-| 2097 {2337 | 2577 | 2817 3057 H154M-| 2146| 2386 2626| 2866 |3106
G104K-| 2098 | 2338 | 2578 | 2818 3058 H184K-| 2147 2387|2627 2867 |3107
G104M-{ 2099 |2339| 2579 | 2819 | 3059 H224K-| 2148 2388|2628 2868 [3108
G124K-| 210012340 2580 | 2820| 3060 H224M-|{ 2149 2389|2629 2869 | 3109
G154K-| 2101 |2341! 2581 | 2821 3061 H274K-| 2150] 2390 2630 | 2870 |3110
G154M- 2102 | 2342 2582 | 2822| 3062 H334K-| 2151|2391| 2631|2871 |3111
G184K-| 2103 |2343| 2583 | 2823| 3063 H334M-| 2152| 2392|2632/ 2872 |3112
G224K-| 2104 | 2344 | 2584 | 2824 3064 H394K- | 2153{ 2393| 2633|2873 |3113
G224M 2105 |2345| 2585 | 2825| 3065 H4T4K-| 2154|2394 | 2634|2874 3114
G274K-| 2106 | 2346| 2586 | 2826| 3066 H4T4M-| 2155| 2395| 2635| 2875 | 3115
’ G334K-| 2107 | 2347 | 2587 | 2827 3067 H564K- | 2156| 2396|2636 2876 |3116
G334M- 2108 |2348| 2588 | 2828} 3068 H684K-| 2157|2397 2637 | 2877 {3117
G394K-| 2109 | 2349 2589 | 2829] 3069 H684M-| 2158| 2398 | 2638|2878 }3118
GAT4K-| 2110 |2350 | 2590 | 2830 3070 H824K-| 2159|2399 | 2639 | 2879 [3119
,, Ga74M- 2111 | 2351 | 2591 | 2831 3071 HI05K-| 2160|2400 2640 2880 | 3120
/
1/ See footnote at end of table.
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TABLE II. Cross reference of replaced parts., - (Continued)

Superseded dash number Superseded dash number
ailure rate level (%/1,000 hrs) Failure rate level (%/1,000 hrs)
Type / Type
designation |L |{M |P |r [s designation | L {m [P |[r |s
2.0 1.0 0.1]0.01 [0.001 2.0/1.0 } 0.1 [0.01 |0.001

CSR13H105M-|2161 (2401 [ 2641 | 2881 (3121 CSR13J333K- | 2198 2438 2678 | 2918 (3158
H125K- (2162 (2402 [ 2642 | 2882 [3122 J333M-| 2199]2439] 2679|2919 (3159
H155K- [2163 [2403 | 2643 | 2883 [3123 J393K- | 2200| 2440} 2680 | 2920 (3160
H155M-~|2164 (2404 | 2644 | 2884 (3124 J473K- | 2201 2441/ 2681 {2921 (3161
H185K- (2165 (2405 | 2645 | 2885 [3125 J4T3M-| 2202| 2442| 2682|2922 (3162
H225K- |2166 |2406{ 2646 | 2886 |3126 J563K- | 2203|2443 ] 2683 | 2923 (3163
H225M- 2167 |2407 | 2647 | 2887 |3127 J683K- | 2204| 2444 | 2684 | 2924 (3164
H275K- |2168 |2408 | 2648 | 2888 |3128 J683M-| 2205|2445 2685 | 2925 (3165
H335K- [2169 {2409 | 2649 | 2889 {3129 J823K- | 2206| 2446| 2686 | 2926 (3166
H335M- (2170 {2410 2650{ 2890 |3130 J104K- | 2207 2447|2687 12927 |3167
H395K- (2171 |2411 | 2651 | 2891 |3131 J104M-| 2208| 2448) 2688 | 2928 {3168
H475K- (2172 [2412] 2652 2892 |3132 J124K- | 2209|2449 2689 | 2929 {3169
H475M- (2173 (2413 | 2653 | 2893 |3133 J154K- | 2210 2450| 2690 | 2930 {3170
H565K- |2174 {2414 2654 | 2894 |3134 J154M-| 2211} 2451| 2691 | 2931 [3171
H685K- {2175 2415 2655 | 2895 {3135 J184K~ | 22121 2452| 2692 | 2932 (3172
H685M-]2176 [2416] 2656 | 2896 13136 J224K- | 2213|2453} 2693 | 2933 [3173
H825K- |2177 |2417 | 2657 | 2897 |3137 J224M-| 2214|2454| 2694 | 2934 |3174
H106K- (2178 |2418 | 2658 | 2898 {3138 J274K- | 2215|2455 2695 | 2935 |3175
H106M-[2179 [2419| 2659 | 2899 {3139 J334K- | 2216|2456/ 2696|2936 |3176
H126K- [2180 {2420 | 2660 | 2900 {3140 J334M-1 2217 | 2457|2697 | 2937 (3177
H156K- |2181 (2421 2661 | 2901 {3141 J394K- | 2218 | 2458| 2698 | 2938 |3178
H156M-|2182 2422 2662 | 2902 {3142 J4T4K- | 2219 2459|2699 | 2939 [3179
J472K- [2183 {2423] 26632903 {3143 J474M~| 2220 2460( 2700 | 2940 |3180
J472M- (2184 |2424| 2664 | 2904 | 3144 J564K~ | 2221|2461 27012941 [3181
J562K- 12185 |2425 2665 | 2905 |3145 J684K- | 2222} 2462 27022942 |3182
J682K- 12186 {2426 2666 | 2906 {3146 J684M-| 2223|2463 2703|2943 13183
J682M- |2187 |2427] 2667 | 2907 | 3147 J824K- | 2224|2464 2704 | 2944 [3184
J822K- |2188 |2428 2668 | 2908 {3148 J105K~ | 2225} 2465( 2705 2945 13185
J103K~- [2189 {2429] 2669 | 2909 | 3149 J105M-| 2226 2466|2706 2946 (3186
J103M- |2190 {24301 2670|2910 3150 J125K- | 2227 2467|2707 | 2947 (3187
J123K- {2191 {2431 26712911 | 3151 J155K-| 22282468 2708 | 2948 |3188
J153K- [2192 |2432] 26722912 {3152 J155M-| 2229|2469 2709 2949 |3189
J153M- [2193 {2433 2673|2913 |3153 J185K-| 2230 2470] 2710|2950 |3190
J183K- [2194 (2434|2674 | 2914 {3154 J225K-| 22312471} 2711|2951 [3191
J223K- |2195 {2435] 2675 2915 [ 3155 J225M-| 2232 2472| 27122952 [3192
J223M- (2196 {2436] 2676|2916 |3156 J275K~| 2233|2473 2713|2953 3193
J273K- [2197 {2437 | 2677 | 2917 {3157

l/ Complete type designation will include an additional symbol for appropriate failure rate

level.
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MIL-C-~39006A

6 December 1967
SUPERSEDING -
MIL.-C-39006

10 Oclober 1963, and
MIL-C-38102B(USAF){in part)
25 May 1964

(See 6. 3)

MILITARY SPECIFICATION

CAPACITORS, FIXED, ELECTROLYTIC (NONSOLID ELECTROLYTE), TANTALUM,
ESTABLISHED RELIABILITY,
GENERAL SPECIFICATION FOR

This specification is mandatory for use by all Depart-
ments and Agencies of the Department of Defense. .

1. SCOPE

1.1 Scope. This specification covers the general requirements for established reliability,
tantalum, electrolytic (nonsolid electrolyte), fixed capacitors (polarized and nonpolarized), her-
metically and nonhermetically sealed (see 1.2.1.6) in metal cases; all tubular types arc insulated.
These capacitors are primarily intended for use in filter, by-pass, and energy-storage applications
requiring large capacitance values but where close tolerances are nol an important factor and where
the alternating current (ac) component of voltage is small compared to the direct current (dc) rated
voltage. Capacitors covered by this specification have failure rate levels ranging from 2.0 (or 1.0)
percent to 0.001 percent per 1, 000 hours (sce 1.2.1.7). These failure rate levels are established
at a 60-percenl confidence level and maintained at a 10-percent producer's risk, and are based on
life tests performed with rated voltage applied at 85°C.  The degradation limits change with dura-
tion of life test. The failure rate levels are based on catastrophic failures and failures occurring
outside the degradation limits.

1.2 Classification,

1.2.1 Type designation. The Lype designation shall be in the following form, and as specilied

(sec 3.1 and 6. 6):

_CLR25 B D 150 ;.‘[ ]7,__ L
Style ‘Character- Rated and Capacitance  Capacilance Type of  Failure rate
(1.2.1.1) istic surge (1.2.1.4) tolerance seal level
(1.2.1.2) voltages (1.2.1.5) (1.2.1.6) (1.2.1.7
(1.2.1.3)

1.2.1.1 Style. The style is identified by the three-letter symbol "CLR™ followed by a two-digit
number; the letters identify established reliability, tantalum, electrolytic (nonsolid electrolyte),
fixed capacitors, and the number identifies a design fsature of the capacitor.

1.2.1.2 Characteristic. The characteristic is identified by a single letter as shown in table I.

TABLE 1. Characteristic.

Symbol Rated temperature (range)

’c.
3 -55 10 i 85.1/

_]:/ When properly derated (see 3. 1), these capacitors will operate up Lo +125° C.

FSC 5910
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1.2.1.3 Rated and surge voltages.  The rated and surge voltages are identified by i single
letter as shown in table I1. :

TABLE QL. Rated and surge voltages,

Rated voltage
Sy mbol Surge voltage (85°C)

Ruted (85° ) Derated (125° C)

Volts, de Volts, de Volts, de
A-mm e mm e 6 4 6.9
2 8 5 9.2
Cooomoee e 10 7 1.5
Do oooe e e e . 15 10 17.2
U 25 15 28.8
30 20 34.5
Goomooome 35 25 40.2
U 50 30 57.5
J oom e memmm e 60 40 69.0
K~ o2 e e e e = = % 50 86.2
M= = =~ = e e = e 100 65 115
P o e e e e e e e o - - 125 85 144
Qommmmm e - 150 100 172
200 150 230
S m o m e m = - 300 200 345
U= cmmmmmmmm = 375 250 431
Voo oommmm e m e - 450 300 518

1.2.1.4 Capacitance. The nominal capacilance value, expressed in microfarads (uf), is
identificd by a threc-digil number; the first iwo digils represent significant figures and the last
digit specifies the number of zeros to follow.  When the nominal capacitance is less than 10 and
does not involve fractional values, the {irsl digil shall be a zero. When fractional values of a jf
are required, the letter "R" shall be used to indicate the decimal point and shall be placed where
appropriate in the three-digit number.  For exanple: 1IRS represents 1.5 uf; OR1 represents 0.1
i1f; and 115 represents 0,15 pf.

1.2.1.5 Capacitance tolerance., The capacitance toleraace is identified by o single letter as

shown in tabie {71,

TABLE L. Cipacitance tolerance.
Symbol Capacitance tolerance
Pereent
K--«neoeeene- 110
M-+ - m - == - = 4.20
I +30, -15
T-==-==-"=-===-==- +50, -15
U--=--=-==-==-=-- + 75, -15

1.4.1
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L2.1.6 Type of scal.  The type of seal is identified by a single letter as shown in table 1V,

TABLE IV, Type of seal.

Symbol Type of seal
- ) [ Hermetic (glass-to-metal)
| Nonhermetic (elastomer)

1.2.1.7 Failure rate level. The failure rate level (based on life test performed at 85° ) is
identified by a single letter as shown in table V.

TABLE V. If_z_;_@lg'r(‘,wl_-u(v level (established al a
"3 60—!)('!‘(‘(5"‘ confidence 'l(.‘V('D__.

Symbol Falure rate tevel

Pereent/1, 000 e

L---mmm o v == = 2.0
M-~ - oo - - - = - - 1.0

P-ee e s oo - - 0.1
£ 0.01
8 oD e e e 0.001

s o=@ == =0

cylindrical case

16 = sintered slug 21 —~ etched-foil, polarized 25 - etched-foil, polarized
23 : etched-foil, non-polarized 27 - etched-foil, non-polarized
N 31 - plain-foil, polarized 35 - plain-foil, polarized
33 - plain-foil, non-polarized 37 - plain-foil, non-polarized

-—{t 0 {30

65 :- tubular case, sintered slug

28 = etched-foil, polarized
29 == etched-foil, non-polarized
38 = plain-foil, polurized

= plain-foil, non-polarized
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MI1L.-C-39006/1A

6 December 1967
SUPERSEDING
MIL,-C -39006/1

10 October 1963
MIL-C-39006/%

10 October 1963
MI1L-C-39006/11

10 October 1963, and
MIL-C-38102/7B (USAF)
25 May 1964

MILITARY SPECIFICATION SHEET

CAPACITORS, FIXED, ELECTROLYTIC (NONSOLID ELECTROLYTE), TANTALUM,
(POLARIZED, ETCHED FOIL), ESTABLISHED RELIABILITY,
STYLE CLR25

WELD

-.025 + 002
(.64 £.05)

_.1.500%.250
(38.101 6.35)

At - -

o) P o
b

CASE

CIRCUIT DIAGRAM FOR
CAPACITORS SEALED ON

D /.
== pia (T)
o) o
YZ‘}:LI)
CASE

CIRCUIT DIAGRAM FOR
CAPACITORS SEALED ON

ONE END BOTH ENDS
(SEE NOTE 4)
Case . R T Dimensions
size Busic_case Insulated case 1/ Weld to weld
L 3 .062 (1.57) D+ .016 (. 41) D max ¢ max
El . 688 (17.48) ) . 188 (4. 78) . 219 ( 5.56) 1. 188 (30.18)
E2 . 906 (23.01) | . 281 (7.14) L312 ( 7.92) 1.406 (35.71)
G2 . 969 (24.61) i .281 (7.14) V312 ( 7.92) 1.469 (37.31)
E3 or G3 1.438 (36.53) . 375 (9.53) . 406 (10. 31) 1.938 (49.23)
E4 or G4 2.125 (53.98) . 375 (9.53) . 406 (10. 31) 2,625 (66. 68)
ES or G5 2.750 (69. 85) .375 (9.53) ) .406(10.31) 3.250 (82.55)

beyond each end of the capacitor body

1/ The case insulation shall extend . 015 inch (. 38 mm) minimum,. 082 inch (1. 57 mm)maximum,

; however, when a shrink-fitted insulation is used, it

shall lap over the ends of the capacitor body.

TES:
nggnsions are in inches.
Millimeters are in parentheses.

NO

£ (a) PO —

FIGURE 1.

Metric equivalents (to the nearest .01 mm) are given for general information only and are based upon 1 inch -~ 25.4 mm.
There 15 an imieterminate resistance between the metal case and the negative terminal.

Style CLR25 capacitours.
S R e e FSC 5910
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TABLE I. Capacitor characteristics and dash numbers (hermetically-sealed).
Voltage DC leakage Part No. M39006.-01-
Type Cap. Cap. [Rated |Derated | Surge {Impedance {max; Case Failure rate level (“c."1, 000 hr)
designationl/ tolerance{(85°C) | (125°C) | (85°C) | (max) 25°C 1125°C , size | L(2.0) | M(1.0) | P(0.1) | R(0.01) | S(0.001)
85°C
#f  |percent | volts volts volts ohms 2 ua
CLR25BD600UG 80 75,-15 15 10 17.2 58 2 13 G2 1001 1027 1033 ¢ 1079 1105
CLR23BD201UG_ | 200 |- 75,-15 15 10 17.2 17 3 49 Gs 1002 1028 1054 | 1080 1106
CLR25BD401UG | 400 |-73,-15 15 10 17.2 9 6 80 Gs | 1003 ;1029 1055 | 1081 1107
CLR?_SBDSBIUG: 580 I 75, -15 15 10 17.2 8 9 100 G3 ' 100: ;1030 105€ | 10682 1108
CILR25BE40QUG_| 40 1-73,-153! 25 15 28.8 83 2 13 G ¢ 1003 11031 1 1057 | 1083 1109
CLR25BE121UG [.120 }-75,-15| 25 15 28.8 27 3 40 i G3 : 1008 1632 | 1658 | 1084 1110
CLR25BE251UG: 250 -175,-15 25 15 28.8 13 6 80 I G4 L10aT 1033 | 1039 | 1085 1111
CLR25BE351UG {350 |[-75,-13; 25 15 28.8 10 10 100 . GE 100k 1034 - 1080 | 1086 1112
CLR25BH180TG | 18 |-50,-15 50 30 57.5 180 2 13 G2 | 100§ 1035 : 1061 | 1087 1113
CLR23BHB00TG | 60 i-50,-15 30 30 57.5 55 3 40 G2 1010 11038 1052 ' 1088 1114
CLR25BHT50TG | 75 i-50,-15 30 30 57.5 5 4 70 G2 1011 1037 1063 ¢ 1089 1115
CLRQSBHIOITG: 100 -30, -15 50 30 57.5 33 4 ) Ga 1012 1038 ¢ 1084 } 1090 1116
CLR25BHISITG | 1530 {-50,-15] 350 30 57.5 22 5 100 G35 1013 1639 . 1065 ; 1091 1117
CLRZ5BK120TG_| 12 (~350Q,-15 75 50 86.2 270 2 13 ;G2 1013 1041 ,‘ 1067 (2 1093 1119
CLR25BK300TG | 30 [+50,-15} 75 50 86.2 110 3 34 I G3 ;1015 1042 . 1068 ; 1094 1120
CLR25BK700TG_} 70 {+50,-15 75 50 86.2 47 6 80 ' G4 1017 1043 1069 | 1095 1121
CLR25BK10ITG {100 |-S50,-15 % 50 86.2 33 10 100 G5 1018 1044 1070 | 1096 1122
CLR25BMO80TG_| 8 |-50,-15] 100 65 115 410 2 12 G2 1019 1045 1071 | 1097 1123
» CLR23BM250TG | 25 |-50,-15{ 100 65 115 130 2.5} 37 G3 1020 1046 1072 | 1098 1124
CLRZSE\IiOOTG: 50 -50,-15; 100 ' 65 115 66 5 75 G4 1021 1047 1073 | 1099 1125
© CLR23BM700TG_| 70 =50,-15, 100 i 65 115 47 7 100 3 1922 1045 1074 | 1100 1128
j CLR25BQ040SG_ 4 -30,-154 130 | 100 172 750 2 13 ;G2 1623 1043 1075 1 1101 1127
; CLR25BQ130SG_ | 13 -30,-15} 150 | 100 172 250 3 30 i G3 1024 1450 1076 1 1102 1128
" CLRZ5PQ250SG_| 25 |-30,-13} 130 100 172 130 5 80 I G4 1025 1051 1077 | 1103 1129
: CTLR2:BQ3IBOSG_ | 36 |-30,-15! 150 100 172 194 8 100 - G35 ; 1025 1032 1078 | 1104 1130

1 "Cemplete type designation will include an additional letter symbol to indicate failure rate level.

p—

Q AsY LvZ WLV
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MIL-C-39006/2A

6 Dacember 1967
SUPERSEDING
Ml1,-C-39006/2

10 Octlober 1963,
M1L-C-39006/6

10 Qctober 1963, and
MIL-(1-39006,/12

10 October 1963

MILITARY SPECIFICATION SHEET
CAPACITORS, FIXED, FLECTROLYTIC (NONSOLID ELECTROLYTE), TANTALUM,
(NON POLARIZED, FTCHED ROLL), ESTABLISHED RELIABILITY,
STYLF CLR27

The complete requirements for procuring the capacitors deseribed herein shall
consist of this document and the issue o cfleet of Speaification MITL-C-39006.

-.025 2 .002
TANTALUM - (.64 1.05)
WELD FEED ~-THROUGH - .
\ - LEAD \ *
) / "\ / O / s
\ )l [J b ,( DA \ (t )
: [ ! j
L | }
| |~ ' C | -
1,500t .250 :
= (3Bi0t63s =T L -|
G—I————a ,__u_jm__o
{
< .:'
° ¢
CIRCUIT DIAGRAM Ao o o
m% ‘
CASE
r Case Dimensions
size Pasic case Insulated case */ Weld To weld
L4 . 062 (1.57) D 016 (. 41) D max T max
—
El L6884 (17. 48) . 188 (4. 78) . 219 ( 5.56) 1. 188 (30.18)
r2 . 906 (23.01) L281 (1. 14) L3312 ( 7.92) 1.406 (35.71)
G2 . 969 (24.61) . 281 (7. 14) L3312 ( 7.92) 1.469 (37.31)
£3 or G3 1.438 (36.53) L35 (9. 53) . 406 (10, 31) 1.938 (49.23)
E4 or G4 2. 125 (53.98) . 375 (9. 53) . 406 (10, 31) 2.625 (66. 68)
{ E5 or G5 2. 750 (69. 85) L 375 (9.53) . 406 (10. 31) 3.250 (82.55)

1/ The case insulation shall extend . 015 inch (38 mm) minimum, . 062 inch (1, 57 mm) maximum,
" beyond each end of the capacitor body; however, when a shrink-filted insulation is used, it
shall lap over the ends of the capacitor hody.

NOTES:

1. Dimensions are in inches.

2. Miflimeters are in parentheses.

3. Metric equivalents (to the nearest .01 mm) are given for general information only and are hased upon 1 inch  25.4 win.

FIGURE 1. Style CLR27 capacitors.
. FSC 5910
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TABLE 1.

Capacitor characteristics and dash numbers (hermetically-sealed)
! i T
] ] Voltage X ~ DC leakage Part No. M390067/02- -
! Type , + Capj Cap. Rated Derated Surge | Impedance (max) Case Failure rate level (%/1, 000 hr)
| designation= ! tolerance {§3°C}, (125°C): (85°C) ! (max)  25°C,; 125°C . size . L(2.0)] M(1.0)| P(0.1}] R(0. 01)] S(0. 001)
! : ' : 85°C
. _if | percent volts volts volts ohms Ha } pa
{ H B
CLR27BD400UG 40 {+75,-15 15 10 17,2 85 2 [' 10 ; G2 1001 1025 1049 1073 1097
CLR27BD121UG | 120 ,-175,-15 15 10 17.2 27 3 1 40 ] G3 1002 1026 1050 1074 f 1098
CLR27BD251UG: 250 F 75, -15 13 10 17.2 14 ' 6 ¢ 80 | G4 1003 1027 1051 1075 | 1099
CLR27BD351UG_ ‘ 350 - 75, -15 15 10 | 17.2 10 ;9 ! 100 } G5 1004 | 1028 1052 1076 1100
CLR27BE200UG_ ¢ 20 i-75,-15 25 15, 28.8 170 2 13 i G2 1005 1029 1053 1077 ! 1101
CLR27BE700UG 70 =173, -15 25 15 +  28.8 49 3 . 40 i G3 1006 ; 1030 1054 1078 - 1102
CLR27BE~141UG—_ 140 1+ 75, -15 23 i5 - 28.8 24 6 | 80 G4 1007 ; 1031 1055 1079 © 1103 |
CLR27BE 201UG 200 - 73,-13 25 15 .  28.8 17 10 ° 100 ‘ G3 1008 : 1032 1056 1080 . 1104
CLRZ'IBHIOOTG: 10 e 50, -15 50 30 ' 37.5 339 2 b1 ' G2 1009 1033 1057 1081 ! 1105
CLR27BH300TG_ 30 +50,-15 50 30 ] 57.5 113 3 | 40 i G3 1010 | 1034 1058 1082 i 1106
CLR27BH600TG_| 60 f- 50, -15 50 30 57.5 57 4 1 75 ¢G4 1011 1035 1059 1083 | 1107
i CLR2TBH800TG _ ; 8¢ ;-50, -15 30 30 37.5 41 5 100 i G5 1012 : 1036 1060 1084 | 1108
. CLRZ’TBKOSOTG’_ 6 .~50,-13 5 50 | 86.2 565 2 13 i G2 1013 1037 1061 1085 ¢ 1109
I CLR27BK150TG_ 15 :-50,-15 735 30 ., 86.2 210 3 34 i G3 1014 - 1038 1062 1086 1110
! CLR27BK350TG_ 35 i- 50, -15 75 50 ' 86.2 97 5 80 C G4 1015 [ 1039 1063 1087 ; 1111 ;
{ CLR27BK500TG _ 50 -50,-15 5 50 | 86.2 68 10 100 G5 1016 : 1040 1064 1088 @ 1112
; CLR27TBMO40TG_; 4 1-50,-15 100 65 | 115 845 2 13 G2 1017 1041 1065 1089 : 1113 !
CLR27BM120TG_: 12 i 50,-15 . 100 65 1 115 283 3 37 G3 1018 ¢ 1042 1066 1090 | 1114 ’
{ CLR27TBM250TG 25 -50,-15 100 65 ’} 115 135 5 75 G4 1019 : 1043 1067 1091 - 1115
l CLR27BM350TG: 35 {+50, ~15 100 65 | 115 97 T 100 G5 1020 | 1044 1068 1092 | 1116 !
! CLR27BQ020SG _ 2 +30,-15 . 150 100 172 1690 2 13 G2 1021 |, 1045 1069 1093 ° 1117 !
| CLR27BQO60SG _ 6 i+30,-15 150 100 172 565 3 30 G3 1022 | 1046 1070 1094 | 1118 !
" CLR27BQ120SG_ | 12 °-30,-15 | 150 100 l 172 283 5 80 G4 1023 1047 1071 1095 1119 ¢
E CLR27BQ180SG_ 18 -30,-15 : 150 100 | 172 182 8 100 G5 1024 1048 1072 1096 1120

1/ Complete type designation will include an additional letter symbol to indicate failure rate level.

v2/9006¢+D-TIN
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MIL-C-39006/3A

6 December 1967
SUPERSEDING
MIL-C-38006/3

10 October 1963,
MIL-C-39006/17

10 October 1963,
MIL-C-39006/13

10 October 1963, and
MIL-C-38102/5B (USAF)
25 May 1964

MILITARY SPECIFICATION SHEET

CAPACITORS, FIXED, ELECTROLYTIC (NONSOLID ELECTROLYTE), TANTALUM,
(POLARIZED, PLAIN FOIL), ESTABLISHED RELIABILITY,
STYLE CLR35

The complete requirements for procuring the capacitors described herein shall
consigt of this document and the issue in offoct of Specilication MIL-C-39006.

TANTALUM -
FEED -THROUGH

025 £.002
\ (.64 2.05)

LEAD
, +
- i
L +
e
__._,';_5.9.9,’::‘?519_.1.. R
(38102 6.35) L R
- -\ |+
o) o) P
EILJ wir
CASE CASE
CIRCUIT DIAGRAM FOR CIRCUIT DIAGRAM FOR
CAPACITORS SEALED ON CAPACITORS SEALED ON
ONE END BOTH ENDS
‘ (SEE NOTE 4)
Case - Nimensions. ... e
size Basic case Insulated case }_/ _mw__e_ld‘tp Mw<e_ld_k B
L+ .062 (1.57) D+ .016 (.41) D max C max
El . 688 (17.48) . 188 (4.178) .219 ( 5.56) 1.188 (30.18)
E2 .906 (23.01) . 281 (7.14) .312 ( 7.92) 1.406 (35.71)
G2 . 969 (24.61) . 281 (7. 14) 312 ( 7.92) 1.469 (37.31)
E3 or G3 1.438 (36.53) . 375 (9. 53) . 406 (10. 31) 1.938 (49. 23)
E4 or G4 2.125 (53.98) . 375 (9. 53) . 406 (10. 31) 2. 625 (66. 68)
E5 or G5 2.750 (69. 85) . 375 (9. 53) . 406 (10. 31) 3.250 (82.55)

1/ The case insulation shall extend . 015 inch (. 38 mm) minimum, . 062 1nch (1. 57 mm)maximum,
beyond each end of the capacitor body; however, when a shrink-fitted insulation is used, it
shall lap over the ends of the capacitor body.

NOTES:

1. Dimensions are in inches.

2. Millimeters are in patentheses.

3. Metric equivalents (to the nearest .01 mm) are given for general information only and are based upon 1 inch = 25.4 mm..
4. There is an indeterminate resistance between the metal case and the negative terminal,

FIGURE 1. Style CLR35 capacitors.

FSC 5910
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1 Complete type designation will include an additional letter symbol to indicate failure rate level.

TABLE 1. Capacitor characteristics and dash numbers (hermetically-sealed).
. | Voltage ! . DC leakage Part %o, M39006 03~
Type Cap. Cap. }Ratgd Derated ; Surge 'Impedance, {max Case ; Fallirve vaiiiovs \ Iy
desig snation}’ toler~ |(85°CY (125°0)'(85°C) | (max) 1257°C 1125°C | size  Li2. 0)‘ M(1. 0\= P(0, 1), R(O 01): 5(0.001)
ance ; ! ; 85°C : i
ef percent :volts volts T volts | ohms ua pa . ! —
C1LR35BDI8OMG 18 =20 | 15 10 17.2 | 125 2 4 1 G2 1001 1043 1085 ,’ 1127 1169
CLR35BD550MG~ 55 =20 | 15 10 17,2 0 41 2 ¢ 10 | G3 i 1002 1044 1086 : 1128 1170
CLR33BDIIIMG_ 110 =20 15 10 1.2 ¢ 20 4 20 | G4 1003 1045 1087 ! 1129 1171
CLR235BDI161MG™ 160 =20 15 10 17.2 14 5 30 { G5 1004 1046 1088 1130 1172
CLR33BEI120MG 12 =20 25 15 28.8 186 2 4 ; G2 1005 1047 1089 | 1131 1133
CL235BE330MG 33 =20 25 15 28.8 84 2 10 | 63 1006 1048 1080 | 1132 1174
CILP3I3BETOOMG 70 =20 25 15 28.8 32 4 20 | G4 1007 . 1049 1091 1133 1173
CLRI3BEIOIMG . 100 =20 25 | 15 28.8 23 P8 30 : GS 1008 1050 1092 . 1134 1176
CLR3I3BFOIOMG 10 © =20 ‘30 i 20 34.5 223 s 15 1 G2 1009 1051 1093 1135 1177
CLR2I5BGO6SMG 68 =20 35 | 25 40.2 40 L5 25 1 G5 1010 1052 1094 1136 1178
CLR35BH060MG 5 =20 50 - 30 57.5 340 2 6 1 G2 1011 1053 1095 1137 1179
C’_R3I5BH200MG™ 20 =20 50 30 57.5 112 ;2 13 i G3 1012 1054 1096 1138 1180
CLRI5BH400MG 40 =20 50 30 57.5 56 .4 26 | G4 1013 1055 1097 1139 1181
CLR35BH350MG~ 55 =20 50 30 57.5 41 L6 38 , G3 1014 1056 1098 1140 1182
CLR35BKO4OMG™ 4 =20 75 50 86.2 558 C2 6 1 G2 1015 10537 1088 1141 1183
CLR3I3BK140MG~ 14 =20 73 50 86. 2 159 P20 13 4GS 1016 1058 1100 1142 1184
C235BK280MG~ 28 =20 73 50 86.2 80 i 26 ; G4 1017 1059 1101 1143 1185
CLRI3BK40OMG 40 =20 75 50 86.2 56 L6 38 : G5 1018 1060 1102 1144 1186
CLR*3BMO30MG™ 3 =20 100 65 115 743 L2 6 | G2 1019 1061 1102 1145 1187
CLR33BM100MG~ 10 =20 100 65 115 223 i 21 13 |G3 1020 1062 1104 1146 1188
CLR33BM200MG~ 20 =20 100 65 ‘115 112 P38 7 25 ¢ G4 1021 1063 1105 1147 1189
CLR3I3BM300MG~ 30 =20 100 - 65 115 T4 P8 38 | G3 1022 1064 1106 1148 1180
CLR3I5BQO20MG™ 2 =20 150 100 172 1115 2 6 . G2 1023 1063 1107 1149 1191
CLR3IIBQOTOMG™ 1 =20 150 © 100 172 319 3, 13 . G3 1024 10658 1108 1150 1192
o LP33B3Q140MG 14 =20 150 ¢ 100 172 159 P4 | 26 | G4 1025 1067 1109 1151 1193
CI=2333Q200MG~ 20 =20 150 © 100 172 112 6 1 38 G3 1026 1063 1110 1152 1194
CLR33BRIRSMG 1.5 =20 200 | 150 230 1800 2] 20 G2 1027 1069 i 1153 1195
CLPISBROSOMG_ 3 =20 200 | 150 230 450 ;3 . 10, G3 1028 10790 1112 1154 1196
CIRI3BRIOOMG™ 10 =20 200 | 150 230 . 250 [ 100 | G4 1029 1071 1113 1155 1197
CLR33BRISOMG 15 =20 200 {150 230, : 150 i 10 200 G5 1030 1072 1114 1156 1198
C1R33BSOIOMG™ 1 =20 300 200 345 2250 | 10 50 G2 1031 1073 1115 1157 ° 1199
CLR33BSIRIMG. 3.3 =20 300 200 345 750 I 20 100 ; G3 1032 1074 1116 1158 1200
CLR35BS6RBMG~ 6.8 =20 300 200 345 322 135 175 | G4 1033 1075 1117 1159 1201
CLR33BSI00MG~ 10 =20 300 200 345 225 [ 50 250 | G5 1034 1075 1118 1160 . 1202 !
CLR35BURE2MG  0.82 =20 375 250 431 2810 ;10 100 © G2 1035 1077 1119 1161 1203
"CLR33BU2RTMG. 2.7 =20 375 250 431 900 b20 225 ' G3 1036 1078 1120 1162 1204
CLR3ISBUSR6MG_ 5.6 =20 375 250 431 450 - 35 250 G4 1037 1073 112l 1163 1205 .
CLR35BUBR2MG 8.2 =20 375 250 431 281 ¢ 50 325 G5 1038 1080 1122 1164 © 1206
CLR35BVRS6MG_ " 0.56 =20 450 300 518 5350 10 150 ; G2 1039 - 1081 1123~ 1165 1207 |
CLR33BV2R2MG 2,2 =20 450 , 300 518 1600 20 400 | G3 1040 1082 1124 | 1166 1208 !
CLR35BV3RIMG™ | 3.9 =20 450 300 518 800 C35 800 ; G4 1041 ° 1023 1125 © 1167 ' 1209 :
, CLRI3BV6RBMG_ | 5.8 =20 450 300 518 535 50 | 1000 | G3 1042 1084 1126 . 1168 1210 !
'y i
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Attachment il
ATM 241 Rev D

MIL-C-39006/4A

6 Noceomher 1967
SUPRERSEDING

M1 L-C-39006 "4

10 October 1963,
MIL-C-39006 '8

10 October 1963,
MIL-C-39006/14

10 October 1963, and
M1 L-C-381027613 (USAY)
25 May 1964

MILITARY SPECIHFICATION SHEET
CAPACITORS, FIXED, ELECTROLYTIC (NONSOLID ELECTROLYTE), TANTALUM

(NONPOLARIZED, PLAIN #OIL), ESTARLISHED RELIABILITY,
STYLE CLR3T

The_complete requirements for procuring the capacitor s described herein shatl
consist of this document and ti on MIL-C-39006.

.025 £.002
TANTALUM (.64 £.05)
FEED- THROUGH] :
LEAD .

WELD

e 1:500£.250 _| L — ..’

(38.101 6.35)

CIRCUIT DIAGRAM

CASE
Case R ... Dimensions ey
siz.e L 3% wl( msﬁr_\ L _ ] Insul ll(‘d (.ts( 1 Weld Lo weld
L i 062 (1 ‘37) D 016 {.41) D max (‘ max

E1l .688 (17.48) . 188 (4. 78) 219 ( r) 56) 1. 188 ('30 18)
E2 . 906 (23.01) 281 (7. 14) 312 ( 7.92) 1.406 (35.71)
G2 .969 (24.61) . 281 (7. 14) L3112 ( 7.92) 1.469 (37. 31)
E3or G3 1. 438 (36.53) L 375 (9.53) . 406 (10. 31) 1.938 (49.23)
E4 or G4 2.125 (53.98) . 375 (9. 53) . 406 (10, 31) 2.625 (66. 68)
ES or G5 2.750 (69.85) . 375 (9.53) . 406 (10. 31) 3.250 (82 55)

1/’Ihu case 1nsul.ll.mn sh 111 extend Olo lllL]l ( 38 mm) minimum, 062 inch (1.57 mm)nmmmum
beyond each end of Lhe capacitor body; however, when a sluml\ fitted insulation is used, it
shall lap over the ends of the capacilor body.

NOTES:

1. Dimensions are in inches.

2. WNillimeters are in parentheses.

3. Metric equivalents (to the nearest .01 mm) are given for general information only and are based upon | inch - 25.4 mm,

FIGURE 1. Style CLR37 capacitors,

FSC 5910
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TABLE I. Capacitor characteristics and dash numbers (hermetically-sealed).
. Voltage DC leakage Part No. M39006/04-
Type Cap. |Rated | Derated | Surge |Impedance (max) Case Failure rate level (%/1, 000 hr)
designation 1/ toler- (85°0) | (125°C) |(85°C) | (max) 25°C| 125°C | size | L(2.0)[ M(1.0); P(0.1) | R(0.01)] S(0. 001),
ance 85°C
percent | volts volts volts ohms pa Ha_
CLR37BD100MG_ +20 15 10 17.2 220 2 4 G2 1001 1038 1075 1112 1149
CLR37BD350MG +20 15 10 17.2 67 2 10 G3 1002 1039 1076 1113 1150
CLR37BD700MG +20 15 10 17.2 32 4 20 G4 1003 1040 1077 1114 1151
CLR37BD101MG +20 15 10 17.2 22 5 30 G5 1004 1041 1078 1115 1152
CLR37BE060MG +20 25 15 28.8 372 2 6 G2 1005 1042 1079 1116 1153
CLR37TBE200MG +20 25 15 28.8 100 2 10 G3 1006 1043 1080 1117 1154
CLR37BE400MG +20 25 15 28.8 56 4 20 G4 1007 1044 1081 1118 1155
CLR37BE600MG +20 25 15 28.8 39 5 30 G5 1008 1045 1082 1119 1156
CLR37BHO30MG +20 50 30 57.5 670 2 6 G2 1009 1046 1083 1120 1157
CLR37BH100MG +20 50 30 57.5 220 2 12 G3 1010 1047 1084 1121 1158
CLR37TBH200MG +20 50 30 57.5 100 4 24 G4 1011 1048 1085 1122 1159
CLR37BH300MG +20 50 30 57.5 67 6 36 G5 1012 | 1049 1086 1123 1160
CLR37BKO20MG +20 5 50 86.2 1000 2 6 G2 1043 1050 1087 1124 1161
CLR37BK0TOMG +20 75 50 86.2 320 2 13 G3 1084 1051 1088 1125 1162
CLR3TBK140MG =20 5 50 86.2 150 4 24 G4 1015 1052 1089 1126 1163
CLR37TBK200MG +20 5 50 86.2 100 6 36 G5 1016 1053 1090 1127 1164
CLR37BM1R5SMG +20 100 65 115 1487 2 6 G2 1017 1054 1091 1128 1165
CLR37TBMO50MG +20 100 65 115 446 2 13 G3 1018 1055 1092 1129 1166
CLR37BM100MG +20 100 65 115 220 4 24 G4 1019 1056 1093 1130 1167
CLR37BM150MG +20 100 65 115 150 6 36 G5 1020 1057 1094 1131 1168
CLR37BQ010MG: 1 +20 150 100 172 2200 2 6 G2 1021 1058 1095 1132 1169
CLR37TBQ1R2MG _ 1. +20 150 100 172 2000 3 12 G2 1022 1059 1096 1133 1170
CLR37BQ3RSMG _ 3. =20 150 100 172 638 3 13 G3 1023 1060 1097 1134 1171
CLR37BQOTOMG ki +20 150 100 172 320 4 24 G4 1024 1061 1098 1135 1172
CLR37BQ100MG | 10 +20 150 100 172 220 6 36 G5 1025 1062 1099 1136 1173
CLR37BRR75_MG__ 0. 75! +20 225 150 258 2700 10 50 G2 1026 1063 1100 1137 1174
CLR37BR2R5SMG _ 2.5 | £20 225 150 258 820 20 100 G3 1027 1064 1101 1138 1175
CLR37BRO50MG _ 5 +20 225 150 258 450 35 150 G4 1028 1065 1102 1139 1176
CLR3TBRTRSMG _ 7.5 1 +£20 225 150 258 270 50 250 G5 1029 1066 1103 1140 117
CLR37BSR4TMG _ 0.47 20 300 200 345 4500 10 100 G2 1030 1067 1104 1141 1178
CLR37BSIRSMG _ 1.5 | £20 300 200 345 1500 20 225 G3 1031 1068 1105 1142 1179
CLR37BS3R3MG _ 3.3 )20 300 200 345 643 35 250 G4 1032 1069 1106 1143 1180
CLR37BS4RTMG _ 4,71 £20 300 200 345 450 50 325 G5 1033 1070 1107 1144 1181
CLR37BUR3SMG _ 0.39] +20 375 250 431 5620 10 150 G2 1034 1071 1108 1145 1182
CLR37BUIR2ZMG _ 1,2 | +20 375 250 431 1880 20 400 G3 1035 1072 1109 1146 1183
CLR37BU2RZMG _ 2.2 120 375 250 431 900 35 800 G4 1036 1073 1110 1147 1184
CLR3TBUSROMG 3.9 {+20 375 250 431 562 50 1000 G5 1037 1074 1111 1148 1185

1/ Complete type designation will include an additional letter symbol to indicate failure rate level.

V¥/90068-0-TIN
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Attachment (1

ATM 241 Rev D

MILITARY SPECIFICATION SHEET

MIL-C-39006/9A
6 December 1967

SUPERSEDING
MIL-C-39006/9
10 October 1963

CAPACITORS, FIXED, ELECTROLYTIC (NONSOLID ELECTROLYTE), TANTALUM,
(POLARIZED, SINTERED SLUG), ESTABLISHED RELIABILITY,

STYLE CLR65

The complete requirements for procuring the capacitors described herein shall

consist of this document and the issue in effect of Specification MIL-C-39006.

TERMINAL SOLDERED OR WELDED TO CASE

-.250(6.35) MAX
WELD -2 +.031(.79)
+ {
———— —— %@i D 9
DIA
+ ?
.094(2.39)
MAX |- .025 +£.002
E ot L - £ — o (.64 = .05)
o I =y 1*
CASE
CIRCUIT DIAGRAM
Dimepsions
Case Basic case Insulated casel
i L+.031(.79
size +. 04 5'43 D+ .016 (.41) D max E + .250 (6. 35)
ET1 or GT1 .453 (11.51) .188 (4.178) . 219 ( 5.56) 1.500 (38.10)
ET2 or GT2 .641 (16.28) . 281 (7.14) .313 ( 7.95) 2.250 (57. 15)
ET3 or GT'3 . 766 (19. 46) .375 (9.53) .406 (10, 31) 2,250 (57.15)

1/ The case insulation shall extend . 015 inch (. 38 mm) minimum, .031 inch (.79 mm) maximum,
beyond each end of the capacitor body; however, when a shrink-fitted insulation is used, it
shall lap over the ends of the capacitor body.

NOTES:

1. Dimensions are in inches.
2. Millimeters are in parentheses.
3. Metric equivalents (to the nearest .01 mm) are given for general information only and are based upon 1 inch = 25.4 mm.

FIGURE 1.

Style CLR65 capacitors.

1.4.11
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TABLE 1. Capacitor characteristics and dash numbers (hermetically-sealed). E
- =
. Voltage DC leakage Capacitance i 2/Part No. M39006/09- &
Type { Cap. | Cap.| Rated|Derated| Surge | Power | Imp. |_ max) - change at Case Failure rate lcvel (%/1, 000 hr) o
designationl/ | tol. | (85°C) | (125°C)| (85°C) | factor | (max) | +25°C [+ éggcc -557C+85°C +125°C | size | L(2.0) M(1.0) 'P(C. )] R(®. 01)[S(0.007)| £
+ =3
T uf [percent] volts | volts | voits |percent | ohms pa _pa percentf percent| percent §
CLR65BA300MG | 30 ! 220 6 4 6.9 9.1 | 100 1 2 -40 | + 10,5 +12 |GT1 {1001 1125 {12-9 1373 1497
CLR65BA300KG 30 | 10 6 4 6.9 9.1 100 1 2 -40 | +10.5| +12 {GT1 {1002 1126 {12¢9 1374 1498
CLR65BASSOMG | *68 | =20 6 4 6.9 | 20.0 60 1 2 -40 | + 14 +16 | GT1 (1003 | 1127 19201 1375 . 1499
CLR65BAGSOKG | *68 | =10 6 4 |69 | 20.0 60 1 2 -40 | + 14 +16 |GT1 {1004 | 1128 {13r2 | 1376 1500
CLRE5DAI4IMG_ | 140 | :20 6 4 | 6.9 | 208 40 1 3 -40 | + 14 +16 |GT2 {1005 | 1129 ]i2:3 | 1377 1501
CLR65BA41KG ™ | 140 | 10 6 4 6.9 | 20.8 40 1 3 40 | + 14 +16 | GT2 {1006 | 1130 |1254 | 1378 1502
CLR65BA27IMG_ | *270 | :20 6 4 | 6.9 | 633 25 1 6.5 | -44 | +17.5/ +20 |GT2 {1007 | 1131 {ig2e5 | 1379 1503
CLR65BA27IKG | *270 | 10 3 4 6.9 | 63.3 25 1 6.5 | -44 | +17.5| +20 |GT2 |1008 | 1132 |12:6 1380 1504
CLR65BAS3IMG_: 330 | £20 6 4 | 6.9 | 4d.4 20 2 7.9 | -44 | + 14 +16 | GT3 1009 | 1133 |12:7 | 1381 | 1505
CLR65BA331KG | 330 | =10 6 4 | 6.9 | 44.4 20 2 7.9 | -44 | + 14 +16 | GT3 {1010 | 1134 |12:3 | 1382 1506
CLR65BAS61IMG | *560 +20 6 4 6.9 8.8 25 2 13 -64 +17.51 + 20 GT3 (1011 1135 |12t9 1383 1507
CLR65BA5S61KG | *560 +10 6 4 6.9 78.8 25 2 13 -64 | +17.5] + 20 GT3 {1012 1136 {12(0 1384 1508
CLR65BB250MG _ 25 +20 7 5 9.2 7.6 100 1 2 -40 | +10.5| +12 GT1 {1013 1137 j12¢1 1385 1509
CLR65BB250KG _ 25 +10 7 5 9.2 7.6 100 1 2 ~40 +10.5] + 12 GT1 |1014 1138 |12¢2 1386 1510 > >
CLR65BB560MG_| *56 | %20 7 5 8.2 | 16.8 59 1 2 -40 | +14 +16 | GT1 |1015 | 1139 [12¢3 1387 1511 2 8
CLR65BB560KG | *56 | £10 7 5 9.2 |16.8 59 1 2 -40 | + 14 +16 1gT1 |1016 | 1140 (1214 | 1388 1512 o
CLR65BB221MG_ | *220 +£20 7 5 9.2 55.3 30 1 7 -44 +17.5] + 20 GT2 {1017 1141 [12¢5 1389 1513 &3
CLR65BB221KG | *220 | +10 7 5 19.2 {553 30 1 7 -4 | +17,5] +20 |GT2 |1018 | 1142 (126 | 1390 | 1514 23
CLR65BB431MG | *430 | =20 7 5 9.2 | 67.5 25 2 13.8 | -64 | +17.5{ +20 |GT3 [1019 1143 |12¢7 1391 1515 o =
CLR65BB431KG_ | *430 | +10 7 5 9.2 {675 25 2 13.8 | -64 | +17.5| +20 |GT3 (1020 | 1144 |12¢8 | 1392 1516 é -
CLRE5BC200MG | 20 | =20 | 10 7 |1L5 ;61 | 175 1 2 -32 | +10.5 | +12 |GT1 {1021 | 1145 |12¢9 | 1393 | 1517
CLR65B0200KG_ 20 +10 10 7 11.5 6.1 175 1 2 -32 +10.5 + 12 GT1 {1022 1146 1270 1394 1518
CLR65BCATOMG | *47 | £20 10 T {115 |17.8 {100 1 2 -36 | +14 +16 | GT1 {1023 | 1147 12731 1395 1519
CLR65BCATOKG | *47 | x10 10 7 (115 |17.8 | 100 1 2 -36 | +14 +16 |GT1 (1024 | 1148 [1272 | 1396 | 1520
CLR65BC101MG_| 100 +20 10 7 11,5 15.0 60 1 4 -36 | +14 +16 GT2 (1025 1149 11273 1397 1521
CLR65BC10IKG | 100 |10 10 7 115 |15.0 60 1 4 -36 | +14 +16 | GT2 |1026 | 1150 [124 | 1398 1522
CLRSSBCISIMG_ *180 +20 10 ki 11.5 47.8 40 1 7 -36 +14 + 16 GT2 1027 1151 1275 1399 1523
CLRGSBClBlKG_ *180 +10 10 T 11.5 47.8 40 1 7 -38 +14 + 16 GT2 {1028 1152 12§ 1400 1524
CLR65BC251IMG | 250 | 20 10 7 {115 {35.4 30 2 10 -40 | +14 +16 {GT3 {1029 1153|1277 1401 1525
CLR65BC251KG_ | 250 |10 10 7 {115 | 35.4 30 2 10 -40 | +14 +16 |GT3 {1030 1154 (138 1402 1526
CLR65BC391MG_ | *390 | 20 10 7 {115 |65.9 25 2 15.6 | -64 | +17,5 | +20 |GT3 {1031 1155 123 1403 1527
CLR65BC391KG_ | *390 | +10 10 7 1115 |65.9 25 2 15.6 | -64 | +17.5 | +20 |GT3 [1032 1156 112:0 1404 1528
CLR65BD150MG_| 15 | £20 15 10 17,2 | 5.7 | 155 1 2 -24 | +10.5 | +12 |GT1 {1033 | 1157 |12:1 | 1405 | 1529
CLR65BDISOKG | 15 | =x10 15 10 |17.2 5.7 | 155 1 -24 | +10.5 | +12 |GT1 [1034 | 1158 |12e2 | 1408 1530
CLR65BD330MG_ | *33 | =20 | 15 10 117.2 {12.4 | 90 1 2 228 | +14 +16 |GT1 {1035 | 1159 |12¢3 | 1407 | 1531
CLR65BD330KG | *33 |10 15 10 17,2 |12.4 90 1 2 -28 | +14 +16 |{GT1 {1036 | 1160 |1264 | 1408 | 1532
CLR65BD700MG_ | 170 +20 15 10 |17.2 13.0 75 i 4 -28 | +14 + 16 GT2 {1037 1161 1265 1409 1533
CLRG5BD700KG_| 70 110 | 15 10 j1r.2 130 75 1 4 | -28 [+14 | +16 {GT2 1038 | 1162 |1266 | 1410 | 1534
See footnotes at end of table.
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TABLE 1. Capacitor characteristics and dash numbers (hermetically-sealed) (cont ).

Voltage DC leakage Capacitance 2/Part No. M39006/09-
Type 1/ Cap. | Cap. Ratsd Derated|Surge | Power| Imp. (max) change at Case Failure rate level (%/1, 000 hr)
designation ~/ tol.  |(85°C) | (125°0)|(85°C){ factor | (max) [+25°C[+125°C[-55°C | +85°C |+125°C| size |L(2.0), M(1.0) P(0.1) R(0.01)]S(0.001)
+85°C
pf percent | volts volts | volts |percent | ohms pa @wa lpercen percent|percent
CLR65BD121MG | *120 +20 15 10 17.2 34.5 50 1 7 -28 +17.5 [+20 GT2 [1039 |1163 1287 |1411 1535
CLR65BD121KG *120 +10 15 10 17.2 34.5 50 1 7 -28 +17.5 {+20 GT2 |1040 1164 1288 | 1412 1536
CLR65BD171MG _ 170 +20 15 10 17.2 24,6 35 2 10 -32 +14 +16 GT3 |1041 |1165 1289 |1413 1537
CLR65BD171KG~ 170 +10 15 10 17.2 24.6 35 2 10 -32 +14 +16 GT3 |1042 |1166 1290 |1414 1538
CLR65BD271MG _ *270 +20 15 10 17.2 52.0 30 2 16 -56 +17.5 | +20 GT3 1043 | 1167 1291 | 1415 1539
CLR65BD271KG | *270 +10 15 10 17.2 52.0 30 2 16 -56 +17.5 1 +20 GT3 |1044 |1168 1292 | 1416 1540
CLR65BE100MG _ 10 +20 25 15 28.8 4.6 220 1 2 -16 +8 +9 GT1 1045 |1169 1293 | 1417 1541
CLR65BE100KG 10 +10 25 15 28.8 4.6 220 1 2 -16 +8 +9 GT1 {1046 |1170 1294 {1418 1542
CLR65BE220MG _ *22 +20 25 15 28.8 8.3 140 1 2 -20 +10.5 |+12 GT1 |1047 |[11T1 1295 | 1419 1543
CLR65BE220KG _ *22 +10 25 15 28.8 8.3 140 1 2 -20 +10,5 |[+12 GT1 |1048 |1172 1296 |1420 1544
CLR65BE101MG | *100 +20 25 15 28.8 30.0 50 1 10 -28 +13 +15 GT2 {1049 |1173 1297 1421 1545
CLR65BE101KG *100 +10 25 15 28.8 30.0 50 1 10 -28 +13 +15 GT2 |1050 |1174 1298 | 1422 1546
CLRSﬁBElBlMG: *180 +20 25 15 28.8 47.7 32 2 18- -48 +13 +15 GT3 |1051 |1175 1299 1423 1547
CLR65BE181KG *180 +10 25 15 28.8 47,1 32 2 18 -48 +13 +15 GT3 |1052 |1176 1300 |1424 1548
CLR65BF080MG 8 +20 30 20 34.5 4.5 275 1 2 -16 +8 +12 GT1 |1053 | 1177 1301 | 1425 1549
CLR65BF080KG ™~ 8 +10 30 20 34.5 4.5 275 1 2 ~-16 +8 +12 GT1 {1054 |1178 1302 | 1426 1550
CLR65BF150MG_ *15 +20 30 20 34.5 9.1 175 1 2 -20 +10.5 |+12 GT1 j1055 |1179 1303 | 1427 1551
CLR65BF150KG | *15 +10 30 20 34.5 9.1 175 1 2 -20 +10.5 |+12 GT1 {1056 |1180 1304 1428 1552
CLR65BF400MG 40 +20 30 20 34.5 12.1 65 1 4.8 -24 +10.5 [+12 GT2 |1057 |1181 1305 {1429 1553
CLR65BF400KG ~ 40 +10 30 20 34.5 12.1 65 1 4.8 | -24 +10.5 [+12 GT2 11058 |1182 1306 |1430 1554
CLR65BF680MG | 68 +20 30 20 34.5 29.6 60 1 8 -24 +13 +15 GT2 [1059 |1183 1307 | 1431 1555
CLR65BF680KG | *68 10 30 20 34.5 29.6 60 1 8 -24 +13 +15 GT2 1060 |1184 1308 {1432 1556
CLR65BF101MG_ 100 +20 30 20 34.5 18.6 40 2 12 -28 +10.5 |+12 GT3 {1061 |1185 1309 1433 1557
CLR65BF101KG | 100 10 30 20 34.5 18.6 40 2 12 ~28 +10.5 [+12 GT3 {1062 |1186 1310 | 1434 1558
CLR65BF151MG_| *150 +20 30 20 34.5 41.5 35 2 18 -48 +13 +15 GT3 {1063 {1187 1311 |1435 1559
CLR65BF151KG | *150 +10 30 20 34.5 41.5 35 2 18 -48 +13 +15 GT3 |1064 |1188 1312 | 1436 1560
CLR65BH050MG_ 5 +20 50 30 57.5 3.4 400 1 2 -16 +5 +6 GT1 |1065 |1189 1313 | 1437 1561
CLR65BHO50KG 5 +10 50 30 57.5 3.4 400 1 2 -16 +5 +6 GT1 1066 |1190 1314 {1438 1562
CLR65BH100MG *10 +20 50 30 57.5 6.0 250 1 2 -24 +8 +9 GT1 {1067 |1191 1315 11439 1563
CLR65BH100KG | *10 +10 50 30 [57.5 6.0 | 250 1 2 -24 | +8 +9 GT1 11068 |1192 1316 |1440 1564
CLR65BH250MG_ 25 +20 50 30 57.5 11.1 95 1 5 -20 +10.5 |+12 GT2 {1069 {1193 1317 |1441 1565
CLR65BH250KG 25 £10 50 30 i57.5 11.1 95 1 5 -20 +10.5 |+12 GT2 |1070 {1194 1318 1442 1566
CLR65BH4T0MG | *47 +20 50 30 |57.5 20.9 70 1 9 -28 +13 +15 GT2 {1071 [1195 1319 |[1443 1567
CLR65BHATOKG | *47 +10 50 30 57.5 20.9 70 1 9 -28 +13 +15 GT2 {1072 |1196 1320 (1444 1568
CLR65BH600MG_ 60 +20 50 30 57.5 13.5 45 2 12 -16 +10.5 |+12 GT3 {1073 |1197 1321 (1445 1569
CLR65BH600KG 60 £10 50 30 57.5 13.5 45 2 12 -16 +10.5 {+12 GT3 |1074 |1198 1322 |1446 1570

See footnotes at end of table
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TABLE 1. Capacitor characteristics and dash numbers (hermetically-sealed) (cont ).

See footnotes at end of table,

Voltage Capacitance 2/Part No. M39006/09-
Type v Cap. Cap. | Rated[Derated] Surge | Power|{ Imp. change at Case Failure rate level (%/1, 000 hr)
designation =/ tol. | (85°C)} (125°C)| (85°C)| factor| (max) -55°C [ +85°C |+125°C| size | L(2. 0)] M(1.0)] P(0. 1) | R(0.01) [S(0. 001)

! uf  percent  volts| volts | volts |percent | ohms _Ha percent| percent|percent

CLR65BHE20MG *82 +20 50 30 57.51 24.2 45 2 16 -32 +13 +15 GT3| 1075 | 1199 ]1323 1447 1571
CLRA5BH820KG ™~ | *82 +10 50 30 57.5| 24.2 45 2 16 -32 +13 +15 GT3| 1076 | 1200 [1324 1448 1572
CLR65BJ040MG 4 + 20 60 40 69.0 3.0 550 1 2 -16 +5 +6 GT1| 1077 | 1201 [1325 1449 1573
CLR65BJ040KG 4 +10 60 40 69.0 3.0 550 1 2 -16 +5 +6 GT1]1078 | 1202 {1326 1450 1574
CLR65BJSR2MG *§.2 | £20 60 40 69.0 5.0 275 1 2 -24 +8 +9 GT1| 1079 | 1203 |[1327 1451 1575
CLR65BJBR2KG *8,2 ! 10 60 40 69.0 5.0 275 1 2 -24 +8 +9 GT1| 1080 | 1204 |1328 1452 1576
CLR65BJ200MG ™~ 20 +20 60 40 69.0 7.6 105 1 4., -16 +10.5 | +12 GT2 1081 | 1205 |1329 1453 1577
CLR65BJ200KG 20 +10 60 40 69.0 7.6 105 1 4. -16 +10.5 | +12 GT2| 1082 | 1206 [1330 1454 1578
CLR65BJ390MG™ *39 +20 60 40 69.0 1 20.3 90 1 9 -28 +10.5 | +12 GT2| 1083 | 1207 ]1331 1455 1579
CLR65BJ390KG ~ *39 +10 60 40 69.0 ) 20.3 90 1 9 -28 +10.5 | +12 GT2| 1084 | 1208 {1332 1456 1580
CLR65RJ500MG~ 50 +20 60 40 69.0 ] 15.1 50 2 12 -16 +10.5 | +12 GT3] 1085 | 1209 {1333 1457 1581
CLR65BJ500KG_ 50 +10 60 40 69.0 15.1 50 2 12 -16 +10.5 | +12 GT3| 1086 | 1210 {1334 1458 1582
CLR65BJ680MG *68 +20 60 40 69.0 | 29.3 50 2 16 -32 +10.5 | +12 GT3| 1087 | 1211 |1335 1459 1583
CLR65BI680KG ™~ *68 +10 60 40 69.01 29.3 50 2 16 -32 +10,5 1 +12 GT3{ 1088 | 1212 {1336 1460 1584
CLR65BK3R5MG 3.5| =220 75 50 86.2 2.5 650 1 2 -16 +5 +6 GT1] 1089 | 1213 {1337 1461 1585
CLR65BK3R5KG 3.5 +10 75 50 86.2 2.5 650 1 2 -16 +5 +6 GT1| 1090 | 1214 {1338 1462 1586
CLR65BK6R8MG *6.8 | +20 5 50 86.2 4.1 300 1 2 -20 +8 +9 GT1| 1091 | 1215 |1339 1463 1587
CLR65BK6REKG ™ *¥6.81 +10 75 50 86.2 4.1 300 1 2 -20 +8 +9 GT1| 1092 | 1216 {1340 1464 1588
CLR65BK150MG 15 +20 5 50 86.2 1.5 150 1 4.5 | -16 +8 +9 GT2| 1093 | 1217 (1341 1465 1589
CLR65BK150KG ™~ 15 +10 % 50 86.2 7.5 150 1 4.5 | -16 +8 +9 GT2| 1094 | 1218 [1342 1466 1580
CLR65BK330MG_ | *33 +20 % 50 86.2 ] 17.2 90 1 9.9 | -24 +10.5 | +15 GT2} 1095 | 1219 [1343 1467 1591
CLR65BK330KG _ *33~1 =10 75 50 86.2 1 17.2 90 1 9.9} -24 +10.5 | +15 GT2| 1096 | 1220 [1344 1468 1592 .
CLR65BK400MG _ 40 +20 75 50 86.2 1 15.0 60 2 12 -16 +10.5 | +12 GT3| 1097 | 1221 (1345 1469 1593
CLR65BK400KG _ 40 +10 75 50 86.2 1 15.0 60 2 12 -16 +10.5 | +12 GT3| 1098 | 1222 |1346 1470 1594
CLR65BK560MG *56 +20 75 50 86.2 | 24.9 60 2 16. -28 +10.5 | +15 GT3| 1099 | 1223 |1347 1471 1595
CLR65BK560KG_ | *56 +10 75 50 86.2 1 24.9 60 2 16. -28 +10.5 | +15 GT3| 1100 | 1224 1348 1472 1596
CLR65BM2R5MG _ 2.5 20 100 65 115 1.9 950 1 2 -16 +17 +8 GT1| 1101 | 1225 |1349 1473 1597
CLR65BM2R5KG 2,51 +10 100 65 115 1.9 950 1 2 -16 +7 +8 GT1| 1102 | 1226 {1350 1474 1598
CLR65BM4RTMG_ *4,71 20 100 65 115 3.6 500 1 2 -16 +7 +8 GT1| 1103 | 1227 {1351 14175 1599
CLR65BM4RTKG _ *4,71 £10 100 65 115 3.6 500 1 2 -16 +7 +8 GT1| 1104 | 1228 {1352 1476 1600
CLR65BM110MG 11 +20 100 65 115 5.0 200 1 4.4 -16 +7 +8 GT2| 1105 | 1229 [1353 1477 1601
CLR65BM110KG 11 +10 100 65 115 5.0 200 1 4.4 -16 +7 +8 GT2| 1106 | 1230 |1354 1478 1602
CLR65BM220MG _ | *22 +20 100 65 115 11.7 100 1 8.8 | -16 +7 +8 GT2| 1107 | 1231 [1355 1479 1603
CLR65BM220KG_ | *22 +10 100 65 115 11,7 100 1 8.8} -16 +7 +8 GT2 | 1108 | 1232 |1356 1480 1604
CLR65BM300MG _ 30 +20 100 65 115 9.1 80 2 12 1 -16 +7 +8 GT3 | 1109 | 1233 [1357 1481 1605
CLR65BM300KG _ 30 +10 100 ' 65 115 9.1 80 2 12 -16 +7 +8 GT3 | 1110 | 1234 [1358 1482 1606

V6/90068-0-"TIN
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TABLE 1. Capacitor characteristics and dash numbers (hermetically-sealed) (cbnt).

Voltage | DC(‘ leakage Capacitance 2/Part No, M39006/09-
Type Cap. | Cap.| Rated [Derated|Surge | Powerj Imp. max change at Case Failure rate level (%/1, 000 hr)
designation tol. | (85°C)| (125°C)|(85°C)| factor| (max)| +25°C|+125°C [-55°C| +85°C [+125°C | size { L(2.0)] M(1.0) [P(0.1)]R(0.01)]S(0. 001)
+85°C ) .
uf ercentf volts volts | volts {percent| ohms pa pa percen{_l percent | percent
CLR65BM430MG | *43 +20 100 65 115 19.3 70 2 17.2 | -20 +7 +8 GT3 | 1111 1235 | 1359 | 1483 1607
CLR65BM430KG_ | *43 +10 100 65 115 19.3 70 2. 17.2 | -20 +7 +8 GT3 | 1112 1236 | 1360 | 1484 1608
CLR65BP1RTMG 1.7 +20 125 85 144 1.9 {1250 1 2 -18 +7 +8 GT1 | 1113 1237 | 1361 | 1485 | 1609
CLR65BPIRTKG 1.7 +10 125 85 144 1.9 (1250 1 2 -16 +7 +8 GT1 | 1114 1238 | 1362 | 1486 1610
CLR65BP3R6MG-_ *3.6 | +20 125 85 144 4,1 600 1 2 -16 +7 +8 GT1 | 1115 1239 | 1363 | 1487 1611
CLR65BP3R6KG _ *3.6 +10 125 85 144 4.1 600 1 2 -16 +7 +8 GT1 | 1116 1240 | 1364 | 1488 1612
CLR65BPO9OMG 9 +20 125 85 144 10.2 240 1 4.5 | -16 +17 +8 GT2 | 1117 1241 | 1365 | 1489 1613
CLR65BP090KG 9 +10 125 85 144 10.2 240 1 4.5 | -16 +7 +8 GT2 | 1118 1242 | 1366 | 1490 | 16i4
CLR65BP140MG *14 +20 125 85 144 12.6 167 1 7 -16 +7 +8 GT2 | 1119 1243 | 1367 | 1491 1615
CLR65BP140KG ~ *14 +10 125 85 144 12.6 167 1 T -16 +7 +8 GT2 | 1120 1244 | 1368 | 1492 1616
CLRGSBPIBOMG__ 18 20 125 85 144 14.8 129 2 9 -16 +7 +8 GT3 | 1121 1245 | 1369 | 1493 1617
CLR65BP180KG 18 +10 125 85 144 14.8 129 2 9 -16 | +7 +8 GT3 | 1122 | 1246 | 1370 | 1494 1618
CLR65BP250MG_ *25 +20 125 85 144 18.7 93 2 12.5 | -16 +7 +8 GT3 | 1123 1247 | 1371 | 1495 1619
CLR65BP250KG: *25 +10 125 85 144 18.7 93 2 12.5 | -16 +7 +8 'GT3 | 1124 1248 1372 | 1496 1620
. | i

* Indicates high-capacitance series. Using different-sized tantalum powders during slug manufacture results in different electrical capacity for slugs of the same
physical size. Finer grades are used in the high-capacitance series. o

1/ Complete type designation will include an additional letter symbol to indicate failure rate level.

2/Part number'for GT1 case size shall be abbreviated {see ""marking” requirement).

a ey v WY
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TITLE:  CAPACITOR, FIXED ' SECTION:  M711, SPEC ABSTRACT

TYPE

(MILITARY SPECIFICATION MIL-C-39014)

CKR 05 C W

100 K M

7 r

i

; N\
Ne \ \
L R, W,
TYPE OPERATING CAPACITANCE FAILURE
TEMPERATURE RANGE Expressed in picofarads.
Capacitors First two digits represent RATE
Fixed ! A= —55Cto + 85C significant figures. Last LEVEL
" g = :ggg to i:ggg digit specifies the number (Expressed in
g‘erlorr:l? = to of zeros to follow. %, /1000 hrs.)
ielectric
! Mm=1.0
General P = 0.1
purpose, R = 0.01
oteblished VOLTAGE-TEMPERATURE LIMITS s = 0.001
reliability Capacitance change with reference to +25 C S—
R B R FT- T AR YT
able X11 in -C- table Xil in -C-
Bias — 0 voits Bias = rated voltage C'IA'SI.AECI?!::’C‘SE
W o| +22, —56% | +22, —66% K = +10%
X +=15% +15, —25% M= =20%
STYLE
!
rectangular case ,

05 = 10pFto 1000 pF, .190°H. x .190"W. x .090°T. ﬂ ﬂ n

06 = 1200 pF to 100000 pF, 296"H. x .290"W. x .090"T,

07 = 27 oF to 1000 pF, .080"H. x .080"W. x .050°T.

08 = 1500pF to 3300 pF, .130"H. x .130"W. x .050"T, disc case

09 = 4700 pF to 10000 pF, .230"H. x .230"W. x .050"T, . . v

10 = 15000 pF, .3307H. x .330"W. x .050"T. 64 = 510 pF to 3900 pF, .730"D. x .167°T.

- = O

tubular case

10 pF to 10000 pF, .090°D. x .250°L.
15000 pF to 100000 pF, .190"D. x .430"L.

12
13

i

ﬂ.cﬁgm

tubular case feed-through style
72 = 100 pF to 1000 pF, 250"D. x 878",

vamu

SENDIX SYSTEMS DIVISION
1.5.0




MILITARY SPECIFICATION SHEET

Attachmeént 1|
ATM 241 Rev D

CAPACITORS, FIXED, CERAMIC DIELECTRIC

( GENERAL PURPOSE)

ESTABLISHED RELIABILITY,

STYLE CKRO5

MIL-C-39014 /1A

1l Februgﬁ 1968

MIL-C-3901k /1
17 February 1964

The complete requirements for procuring the capacitors

described hereln shall conslst of this document and the

latest issue In effect of Specificatlion MIL-C-3901L.

190 * 010 = duw -

(5.08-4.57) |

o

-]

.010
4.57

/
LEADS CENTERED
ABOUT & OF CASE '
WITHIN 015(.38)

NOTES:

I
é
} | }
| foasmAx

(1.19) 1.250MIN
SEE NOTE 1 (31.75)

025931 01

_F._

(74})-(61)

--- 200 £ 015
(5.46-4.70)

--.090 t.0i0
! (254-2.03)
| ~& OF LEADS
i / wnmu .015(.38)
3 / @ OF CASE

1. For flush mounnng, a 5/64 (1.98) printed-circuit-hole diameter is requnred to clear shoulder.

2. Dimensions are in inch

es.

3. Metric equivolents (to the nearest .01 mm) are given for general information only and
are based upon 1 inch = 25.4 mm.
4. Millimeters are in parentheses.

REQUIREMENTS:

Dimensions and configuration:

See

above figure and table I.

Case type:

Capacitance value:

Molded or preformed.

@ For changes

Capacitance tolerance:

See table T,

Operating temperature range:

See table 1.

1.5.1.

-55°C to +125°C.

see peges 2 and 3.

F3C 5910



MIL-C-3901L4 /1A

Attachment I}

ATM 241 Rev D

TABLE I,

Operating

tempernture

range and

2. voltage-~ Capecitance Dash number
Type . rated temperature [Capacitance { tolerance 2/ Failure rate level
designation!/ | voltage | 1imits ($/1.000 houra)
(M)1.0 J(P)o.1 |(R)0.01 }(s)0.007
2 Q) i OO [0 |0

CKRO5BX 100K~ 200 BX 10 K 0201 o241 | 0281 0321
CKROSBX 100M~ 200 BX 10 M 0202 ogk2 | 0282 0372
CKROSBX 120K~ 200 BX 12 K 0203 0243 | 0283 0323
CKROSBX 150K~ 200 BX 15 K 020h 02hk | 0284 032k
CKRO5BX150M- 200 BX 15 M 0205 0245 | 0285 0325
CKROSBX 180K~ 200 BX 18 K 0206 0al6 | 0286 0326
CKROSBX220K-~ 200 BX 22 K 0207 0247 | 0287 0327
CKRO5BX220M- 200 BX 22 M 0208 0248 | 0288 03268
CKRO5BX270K - 200 BX 27 X 0209 0249 | 0289 0329
CKRO5BX330K- 200 BX 33 K. 0210 0250 | 0290 0330
CKROSBX330M- 200 BX 33 M 0211 0251 § 0291 0331
CKROSBX390K~ 200 BX 39 K 0212 0252 | 0292 0332
CKRO5BXLTOK~ 200 BX L7 K 0213 0253 | 0293 0333
CKROSBX47OM- 200 BX L7 M 021k 0254 | 0294 033k
CKRO5BX560K~ 200 BX 56 K 0215 0255 | 0295 0335
CKROSBX680K - 200 BX 68 K 0216 0256 | 0296 0336
CKROSBX680M- 200 BX 68 M 0217 0257 | 0297 0337
CKRO5BXB820K - 200 BX 82 K 0218 0258 | 0298 0338
CKRO5BX 101K~ 200 BX 100 K 0219 0259 | 0299 0339
CKRO5BX101M- 200 BX 100 M 0220 0260 | 0300 0340
CKROS5BX121K- 200 BX 120 K 0221 0261 | 0301 o3k
CKRO5BX 151K~ 200 BX 150 K 0222 0262 | 0302 0342
CKRO5BX 15 1M- 200 BX 150 M 0223 0263 | 0303 0343
CKRO5BX181K- 200 BX 180 X 0224 0264 | o304 034k
CKRO5BX221K- 200 BX 220 K 0225 0265 | 0305 0345
CKROS5BX22 1M~ 200 BX 220 M 0226 0266 | 0306 0346
CKROSBX2T1K-~ 200 BX 270 K 0227 0267 { 0307 0347
CKROSBX33 1K~ 200 BX 330 K 0228 0268 | 0308 0348
CKROSBX331M- 200 BX 330 M 0229 0269 | 0309 03k9
CMROSBX391K- 200 BX 390 K 0230 0270 | 0310 0350
CKROSBXL 71K~ 200 BX k70 K 0231 0271 | 0311 0351
CKKO5BX471M- 200 BX k70 M 0232 0272 { 0312 0352
CKROSBXS61K- 200 BX 560 K 0233 0273 | 0313 0353
CKKO5BX681K- 200 BX 680 K 0234 0274 | 031k 0354
CKROSBX661M- 200 BX 680 M 0235 0275 | 0315 0355
CKRO5BXB21K- 200 BX 820 K 0236 0276 | 0316 0356
CKRO5BX 102K~ 200 BX 1,000 K 0237 o277 | 0317 0357
CKROYBX102M- 200 BX 1,000 M 0238 0278 | 0318 0358

_1_/Complete type designation will include an additional symbol to indicate failure rate level.
g/Cape.cita.nce tolerance in percent:

@ For changes see pages 2 and 3

K, $10; M, $20.
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Voltage conditioning: 200 percent of

®Fungus: Method 508 of
rated voltage at 125°C for 100 hours.

of MIL-STD-810.
Capacitance: Method 305 of Standard @Res:lsta.nce to soldering heat:
MIL-STD-202. Method 210 of MIL-STD-202.
Test frequency: 1 kHz & 100 IR not less than 100,000 megohms
Hz at 2 t+ 0.25 volts rms

at 25°C.
applied. OC - Less than 5 percent fram
initial measured velue.
Dissipation factor: Not more
than 2.5 percent.

Dissipation factor: Not more than
2.5 percent.

Dielectric withstending voltage: @Resist&nee to solvents: In sccord-
Dielectric: Method 301 of

ance with MIL-C~3901k.
MIL-STD-202, 500 volts dc.

Body insulation: Shall be able to ®Life:
withstand 1,300 volts between
leads end case.

Method 108 of MIL-STD-202.
Rated conditions, 100 percent of
dc rated voltage at 125°C,

0 through 32,000 hours:

IR - Not less than 10,000
megohms at 25°C and 500
megohms at 125°C.

OC -~ Less than 220 percent from
initial measured value,

Dissipation factor - Not more
than 2.5 percent.

Accelerated conditions, 200
percent of dc rated voltage

at 125°C.

0 and 250 hours:

IR - Not less than 50,000
megohms at 25°C and 5,000
megohms at 125°C

ODC - Less than 20 percent
from initial measured value.

Dissipation fector - Not more
than 2.5 percent.

1,000; 2,000; L,000 hours:
() Temperature cycling and immersion:

IR - Not less than 10,000
Method 102 of MIL-STD-202, condition megohms at 25°C and 5,000
U

megohms at 125°C.

OC - Less than 120 percent
from initial measured
value.

Dissipation factor - Not
more than 2.5 percent.

Barometric pressure: Method 105 of
MIL-5TD-202, condition D
(100,000 ft), 200 volts.

Insulatiorn resistance: Method 302 of
MIL-STD-202 (measured with 200 volts
dc applied): Shell be not less than
100,000 megolms at 25°C and 10,000
megohms at 125 °C.

Solderability: Method 208 of
MIL-STD-202.

Voltage-temperature limits: In
accordsnce with MIL-C-3901k4.

Vibration, high frequency: Method 204
of MIL-STD-202, condition D,

Method 104, condition B.
IR not less than 50,000 megohms.

Shock, medium impact: Method 205 of
MIL-STD-202, condition C.

@Terminal strength: Method 211 of Marking: 1In accordmnce with
MIL-STD-202, conditions A and C. MIL-C-3901k.

®Mcature resistance: Method 106 of
4IL-STD-202, 20 cycles.
IR not less than 10,000 megohms.
AC - Less than +10 percent from
initial measured value.

(® For changes see pages 2 and 3.

1.5.3
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Part, number: Consists of the basic
s number of this specification sheet
and a dash number taken from table I.
Example:
M39014 /01-0201
90/ —3
Basic Dash number
document from
number table I.
Custodians: ' Preparing activity:
Army - EL Army - EL
Navy - EC ‘
Alr Force = 11 (Project 5910-0811)
Review activities:
Army - MI, MU
Navy - EC 4
Air Force - 11, 17, 85 Code "C"
User activities:
- Army - ME, AT, AV

Navy - MC
Air Force - 19

@ For changes see pages 2 and 3. '
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MIL-C-3901L/2C

30 September 1968
SUPERSEDING
MIL-C-3901L /2B

1 February 1968

MILITARY SPECIFICATION SHEET

CAPACITORS, FIXED, CERAMIC DIELECTRIC
(GENERAL PURFPOSE)
ESTABLISHED RELIABILITY,
STYLE CKRO6

The complete requirements for procuring the capacitors
described herein shall consist of this document and the
latest issue of Specification MIL-C-3901hL,

This specification is mandatory for
use by all Departments and Agencies
of the Department of Defense. ‘

.290 *.010 e ~ jes-— 090 * 010
(7.62-7.11) , (2.54-2.03)
1.
4. L_ .290 +.010
(7.62-T7.11)
]
LEADS CENTERED — T l ¢ OF LEADS
ABOUT { OF CASE [ !’ 1250 MIN ] g_lgglgdgles(.sa)
WITHIN _:g%.f)éozg Jﬁ (31.75) ,
+.004
. ! |- _"'.“""025—.00| DIA
+ (.74)-L.61)
hL——-T—.zoo * 015 (5.46-4.70)

NOTES:

1. Dimensions are in inches.

2. Metric equivalents (to the nearest .01 mm) are given for general
information only ond are based upon 1 inch = 25.4 mm.

3. Millimeters are in parentheses.

REQUIREMENTS :

Dimenslons and configurstion: See above Capacitance tolerance: See table I.
figure and table I.

Operating temperature range:
Case type: Molded or preformed. -55°C to +125°C.

Capacitance value: See table I.

@ For changes, see pages 2 and 3.
F8C 5910
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= TABLE I.
Operating
temperature
range and
s o] voltage- Capacitance Dash number
Type rated temperature {Capacitance| tolerance 2/ Failure rate level
designation!/| voltage | 1imits (%/1,000 houra)
(M)1.0 [(P)o.1 ] (R)0.01 [(S)0.007
volts 28
CKRO6BX 122K~ 200 BX 1,200 K 0201 o2k 0261 0321
CKROGBX 152K~ 200 BX 1,500 K 0202 022 o282 0322
CKROEBX152M- 200 BX 1,500 M 0203 | 02u3 | 0283 0323
CKRO6BX 182K~ 200 BX 1,800 K 0204 o2kl 0284 032k
CYROGBX202K - 200 B 2,000 K 0205 | 02i5 0285 0325
CKHOGBX222K - 200 BX 2,200 K 0206 o2L6 0286 0326
, {@ CKRO6BX222M- 200 BX 2,200 M 0207 | o2k7 | 0287 0327
CKROEBX2T2K - 200 BX 2,700 K 0208 0248 0288 0328
CKRO6BX332K~ 200 BX 3,300 K 0209 0249 0289 0329
CKROGBX332M- 200 BX 3,300 M 0210 | 0250 | 0290 0330
CKROBBX392K~ 200 BX 3,900 X 0211 0251 0291 0331
CKROGBXNT2K- 200 BX 4,700 K 0212 | 0252 | 0292 0332
¢ CKROGBX4T2M- 200 BX L, 700 M 0213 | 0253 0293 0333
CKROEBX562K~ 200 BX 5,600 K o2tk | oesh | 029k 0334
CYROGBX682K- 200 BX 6,800 X 0215 | 0255 | 0295 0335
CKRO6BX662M- 200 BX 6,800 M 0216 | 0256 | 0296 0336
CKROGBXB22K~ 200 B 8,200 K 0217 | 0257 | 0297 0337
CKROEBX103K~ 200 BX 10,000 K 0218 | 0258 | 0298 0338
- CKRO6BX103M- 200 BX 10,000 M 0219 0259 0299 0339
CKRO6BX153K~ 100 BX 15,000 K 0220 | 0260 | 0300 o3ko
CKRO6BX183K- 100 BX 18,000 K 0221 0261 0301 03k
CKRO6BX223K~ 100 BX 22,000 K 0222 0262 0302 o3k2
CKRO6BX333K~ 100 BX 33,000 K 0223 | 0263 | 0303 0343
CKRO6BX393K- 100 BX 39,000 X 0224 026k 030k o34k
CKRO6BXUT3K- 100 BX 47,000 K 0225 0265 0305 0345
CKROGEBX563K- 100 BX 56,000 K 0226 0266 0306 0346
CKROGEX683K- 100 BX 68,000 K 0227 | 0267 | 0307 0347
. CKRO6BXT23K~ 100 BX 12,000 K 0228 | 0268 | 0308 038
: CKRO6BX823K- 100 BX 82,000 K 0229 0269 0309 0349
CKRO6BX 10LK~ 100 BX 100, 000 K 0230 | 0270 | 0310 0350

2/capacitence tolerance in percent: K, £10; M, 120,

For changes, see pages 2 and 3.

1.5.6
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Voltege conditioning: 200 percent of
rated voltage at 125°C for 100 hours.

Capacitance: Method 309 of Standard @ Resistance to soldering heat:

MIL-STD-202.
Test frequency: 1 kHz % 100 Hz
at 2 + 0.25 volts rms applied,

Dissipation factor:
2.5 percent.

Not more than

Dielectric withstanding voltege:
Dielectric: Method 30V of MIL-STD-202,
250 percent of rated voltage applied.
Body insulation: Shall be able
to withstand 1,300 volts between
leads and case,

Barometric pressure: Method 105 of
MIL-STD-202, condition D {100,000
£t), with rated voltage applied,

Inguiation resistance: Method 302 of
MIL-STD-202 (measured with rated

@ voltage applied); Shall be not

less then the value shown on

figure 1 of MIL~-C-3901k,

Solderability:
MIL-STD-202.

Method 208 of

Voltage-temperatur: limits: 1In
accordance with MIL-C~3901k.

Vibration, high frequency: Method
204 of MIL-STD-202, condition D.

Temperature cycling and ismersion:
Method 102 of MIL-STD-202,
condition D.
Method 104, condition B, IR not
less than 50 percent of the value
shown on figure 1 of MIL-€-3901k4.

Shock, medium impact: Me®hod 205 of
MIL-STD-202, conditlon (.

Terminal strength: Method 211 of
MIL-STD-202, conditions A and C.

Moisture resistance: Method 106 of
MIL-STD-202, 20 cycles.

IR not less than 10 percent of the
25°C value shown on figure 1 of
MIL-C-3901L.

AC - Not less than 110 percent
from initilel measured value.

Attachment 11
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MIL-(-39014 /2C

Fungus: Method 508 of
of MIL-STD-810.

Method
210 of MIL-STD-202.

IR not less than the initial value
at 25°C.

OC - Leas than 5 percent from
initial measured value.

Dissipation factor: Not more
than 2.5 percent.
Resistance to solvents: In accord-

ance with MIL-C-39014.

Life: Method 108 of MIL-STD-202.
Rated conditions, 100 percent of
dc rated voltege at 125°C.
0 through 32,000 hours:

IR - At 25°C, not less than
10 percent of the 25°C value
shown on figure 1 of MIL-C-3901k.

IR at 125°C, not less than §
percent of the 125°C value shown
on figure 1 of MIL-C-3901L.

HC - Less than 320 percent from
initial measured value.

Dissipation factor - Not more than
2.9 percent.

Accelerated conditions, 200 percent
of dc rated voltage at 125°C.
0,250 hours:

IR - not less than 50 percent of
the initial requirement at
25°C and 125°C.

AC - Less than 320 percent from
initial measured value.
Dissipation factor - Not more

than 2.5 percent.
1,000; 2,000; 4,000 hours:

IR - At 25°C, not less then 10
percent of the 25°C value shown
on figure 1 of MIL-C-3901k4;

IR - At 125°C, not less than $
percent of the 125°C value
shown on figure 1 of MIL-C-3901k.

DC ~ Less then 120 percent from
initial measured value.

Dissipation factor - Not more than
2.5 percent.

Merking: In accordance with
MIL-C-3901k.

For changes see pages 2 and 3,

1.5.7
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Part number: Consists of the basic

number of this specification sheet
and a dash number taken from table I,

Example:

2
— M39014 /0 0201___1

Basic
document
number

i

Custodians:
Army - EL
Navy - EC
Air Force - 1l

Review activities:
Army - MI, MU
Navy - EC
Air Force - 11, 17, 85

- User activities:
Army - ME, AT, AV
Navy -~ MC
Alr Force - 19

Dash number
from
table I.

For changes see pages 2 and 3.

1.5.8

Preparing activity:
Amy - EL
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MIL-C-39014/5A
1 February 1968
SUPERSEDING
MIL-C-3901h/5

17 February 196

MILITARY SPECIFICATION SHERI

CAPACITORS, FIXED, CERAMIC DIELICTRIC

(GENERAL
ESTABLISHED

STYLE

PURPOSE),
RELIABILITY,

CKR12

The complete requirements for procuring the capacitors described

herein shall consist of this document and the latest issue in

effect of Specification MIL~C~3901L.

€ 250020_. - 150 MIN —o-]
. =010 Bl +
(6.86 -6.10) (38.10) (354-208)
‘%'E._m—— - e =t =3 — -
020(51) o
.027(69}
NOTES:
1. Dimensions ore in inches,
2. Metrsc equivalents (1o the nearest .01 mm) are given for general information
only and are based upon 1 inch = 25.4 mm,
3. Millimeters are in parentheses.
FIGURE 1.
REQUIREMENTS:

Dimensions and configuration:
figure 1 and table I.

Sce

Case type: Tubular.

Capacitance value: See table I,

Capacitance tolerance: See table I.
Operating temperature range:
-55°C to #125°C, see figure 2.

Voltage conditioning: 200 percent of
rated voltage at 125°C for 100
hours, |

Capacitance:

MIL~STD=-202, ;
Test frequency and applied
voltage: 1In accordance wit]
MIL-C~3901k, ‘

Method 305 of

@ For changes see puges 1, 3, and N

Dissipation factor:

Not more than 2.5 percent.

Dielectric withstanding voltage:

Dielectric: Method 301 of
- MIL~STD-202, 250 volts dc.

Barometric pressure: Method 105 of

Insulation resistance:

1.5.9

MIL~STD-202, condition D (100,000
ft.), 100 volts.

Method 302 of
MI1-STD-202 (measured with 100
volts dc applied):
Shall be not less than 100,000
megohms at 25°C and 10,000
megohms at 85°C and 125°C.

FSC %910
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FIGURE 2. Voltage derofing with tempercture.
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TABLE 1,

MIL-C-39014 /5A

Operating

temperature

range and

DC voltage- Capne i tance Nash nmumber
Type 1 rated g/ temperature [Capacitance| tolerance 3/ Failure rate level
designat.ion—/ voltage limits (%/1,000 hours) b/
(Mh.of (P)o.1] (RYo.0v [ {8)0.007
volts pf @ @ @ @

CKR12BX 100K - 100 BX 10 K 0201 0251 0301 0351
CKR12BX 100M- 100 BX 10 M 0P02 ops2 0302 0352
CKR12BX220K- 100 BX o K 0°03 ors3 0303 0353
CKR12BX220M- 100 BX P M 0PQh 0ash 030h 035h
CKR12BX330K- 100 BX 33 K 0D0% 0255 0305 0355
CKR12BX330M- 100 BX 33 M 0006 0256 0306 0356
CKR12BXh 70K - 100 X Wy K 0ot 0257 0307 | 0357
CKR12BX4TOM- 100 BX Wy M 0208 0758 0308 0358
CKR12BX560K~ 100 BX 56 K 0209 0259 0309 0359
CKR12BX660K - 100 BX OR K 0210 0260 0310 0360
CKR12BX680M-~ 100 BX 68 M (o-30] 0261 03N 0361
CKR12BXB20K~ 100 BX i K o212 0262 0312 0362
CKR12BX820M- 100 BX ' fip M 0213 | 0263 | 0313 0363
CKR12BX101K- 100 BX 100 K 0214 026} 0314 0364
CKR12BX101M~ 100 BX 100 M 0215 0265 0315 0365
CKR12BX151K-~ 100 BX 150 K 0216 0266 0316 0366
CKR12BX15 1M~ 100 BX 150 M 0217 0267 0317 0367
CKR12BX181K~ 100 BX 180 K 0218 0268 0318 0368
CKR12BX221K- 100 BX 220 K 0219 0269 0319 0369
CKR12BX22 1M~ 100 BX 220 M 0220 0270 0320 0370
CKR12BX331K-~ 100 BX 330 K 0221 0271 0321 0371
CKR12BX33 1M~ 100 BX 330 M 0222 0272 0322 0372
CKR12BX391K- 100 BX 390 K 0223 0273 0323 0373
CKR12BXLT71K- 100 BX W70 K 022k 0274 0324 037k
CKR12BX4T 1M~ 100 BX 70 M 0225 0275 0325 0375
CKR12BX561K- 100 BX 560 K 0226 0276 0326 0376
CKR12BX681K- 100 BX 600 K 0227 0277 0327 0377
CKRI12BX681M- 100 BX 680 M 0228 0278 0328 0378
CKR12BXT21K- 100 BX 00 K 0229 0279 0329 0379
CKR12BX821K- 100 BX 820 K 0230 0280 0330 0380
CKR12BXB21M- 100 BX 820 M 0231 0°81 0331 0381
CKR12BX102K~ 100 BX 1,000 K or32 0P82 0332 0362
CYR12BX1020M- 100 BX 1,000 , M 0233 0ra3 0333 0383
CKHI2BX 122K - 100 BX 1,700 K 023h 0284 0334 0384
CRINPTAI0K 100 BX 1,500 K o35 0285 033y 0385
CKF1PBX150M - 100 nBX 1,500 M 0936 086 0336 0386
CKRI2BX1AZK - 100 BX 1,000 K 0237 0287 0337 0387
CKR1PBX22P¥K - 100 BX ”,P00 K 0238 0288 0338 0368
CKK12BX222M - 100 BX 2,200 M 0239 0289 0339 0389
CK}12BX332K - 100 BX 3,300 K 0°h0 0290 o3ho 0390
CKI12BX332M- 100 BX 3,300 M 02kt 0P91 o341 039
CKR12BX4T2K - 100 , BX h, 700 K 0242 0292 o3ke 0392
CKR12BX4T2M- 100 BX 4,700 M 0243 0293 03h3 0393
CKR12BXA82K- 100 BX 6,800 K 0244 0294 0o3L4 0394
CKR12BX682M- 100 BX 6,800 M 0245 0295 035 0395
CKR12BX103K- 100 BX 10,000 K 0246 0296 0346 0396
CKR12BX103M- 100 BX 10,000 M o247 0297 o3k7 0397

l/Complete type designation will include sn additional symbol to indicate failure rate level.
2/For operation at 125°C the dc rated voltage shall be derated by 50 percent.
3 /Capacita.nce tolerance in percent:

4, /Dash nunbers -0201 thru -0237 of this specification shall unilaterally supersede and be

acceptable substitutes for MIL-C-38102/12
capacpita.nce tolerance, and fah %é 1

ure ra

K, +10;

eve

M. 20,

st{le 12EC units of equivalent capecitance,

@ For changes see pages 1, 3, and k.

1
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MIL-C-3901h /54

Solderability: Method 208 of 16,000 - 32,000 hours:
MIL-STD-202. IR - Not less than 10,000 meg-
ohms et 25°C and 500 megohms
Voltage-temperature limits: at 125°C.
AC - Less than 120 percent from

In accordance with MIL-C-3901L,
initial memsured value.

Vibration, high frequency: Method . Dissipation factor - Not more
than 2.5 percent.

204 of MIL-STD-202, comdition D, '
Accelerated conditions, 200 percent

@Temperature cycling and lmmersion: of dc rated voltage at 85°C or
Method 102 of MIL-STD-202, 125°C.

condition D, 0 through 2,000 hours:
Method 104, condition B. IR - Not less than 50,000 meg-
IR not less than 50,000 megohms. ohms at 25°C and 10,000 meg-
ohms at 85°C or 125°C,
Shock, medium impact: Method 205 of AC - Less than *10 percent
MIL-STD-202, condition C, from initial measured value,
' Dissipation factor - Not more
Terminal strength: Method 211 of than 2.5 percent.
MIL-STD-202, conditions A and D, 2,000 - 4,000 hours:
IR - Not less than 10,000 meg-
Moisture resistance: Method 106 of ohms at 25°C and 500 megohms
MIL-STD-202, 20 cycles. at 125°C,
IR not less than 10,000 megohms, AC - Less than 20 percent
Capacitance change: Not less from initial measured value.
than +10 percent from initial i Dissipetion factor - Not more
measured value, than 2.5 percent.
I‘ @Fungus: Method 508 of MIL-STD-810, Marking: In accordance with
MIL-C-3901k.
@Resista.nce to soldering heat:
Method 210 of MIL-STD-202. Part number:
IR not less than 100,000 megohms Consists of the basic number of
at 25°C, this specification sheet and a dash
AC -~ Less than 5 percent from nunber taken from table I,
initial measured value.
Dissipation factor: Not more Example:
than 0.5 percent.
M39014 /05 -0201
Resistance to solvents: In accord-. ~l
ance with MIL-C-3901k4, I
(&) Life: Method 108 of MIL-STD-202. © Basic Dash number
Rated conditions, 100 percent of document from
dc rated voltage at 125°C: number table I.
O through 16,000 hours:
IR - Not less than 50,000
megohms at 25°C and 125°C.
- AC - lLess than +10 percent
from initial measured value,
Dissipation factor - Not more
‘ than 2.5 percent, -
: @ For changes see pages 1, 3, and L.

1.5.12
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{ ;‘%{_
PARTS APPLICATION AND RELIABILITY BULLETIN
e
3 TITLE:  CAPACITOR, FIXED SECTION:  MTI, SPEC ABSTRACT
. _ (MILITARY SPECIFICATION MIL-C-14157D
S CPV 09 A _1r K € 562 J M
: " // - ] \
TYPE
. TERMINAL CAPACITANCE FAILURE
Capacitors, A - axial wire leads E N RATE
xpressed in picofar- LEVEL
Fixed, ads. First two_digits (Expressed in
Paper represent significant %, /1000 hrs.}
{or Paper- figures. Last digit M=10
Plastic) specifies the number P = 0.}
dielectric, CIRCUIT of zeros to follow. g ; ggél
Direct 1 = Om—edb— L=5.0
current, 3 = f»——ﬂ-—_;—_)
Hermetically
" N VOLTAGE 1] capacirance
. {DC working at 125 C) TOLERANCE
cases, C = 200 59
o J = 5%
o || [ g | |25 )i
reliability K= — to + F = 600 o
J ] W..-B-_—-'-.Amﬁg. .IQ.if’S.C—.. F =t l/&-‘-
STYLE
-{__-
round tubular case

1Mvm

MNOIX SYSTEMS DIVISION

1.6.0
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PARTS APPLICATION AND RELIABILITY BULLETIN _

TITLE: RESISTORS SECTIONr GENERAL CHARACTERISTICS

To select properly the resistors to be used, the user must
know as much as possible about the types from which he can choose.
He should know their advantages and disadvantages, their behavior
under various environmental conditions, their construction, their
effect on circuits and the effects of circuits on them. He should know
what makes resistors fail. He must have an intimate working know-
ledge of the military specifications that govern the procurement of
resistors for his equipment and should have a clear picture of what
these specifications will not do, as well as what they will do..

RESISTOR TYPES:

They are either composition types, high-stability film types,
or wirewound types. As the name indicates, the composition resistor
is made of a mixture of resistive material and a binder which are molded
into the proper shape and resistance value. The film type is composed
of a resistive film deposited on, or inside of, an insulating cylinder or
filament. The wirewound type is made up of resistance wire, wound on
an insulated form.

These basic types differ from each other in size, cost,
resistance and power rating, and general characteristics. Some
are better than others for particular purposes; no one type has all
the best characteristics. The choice among them, therefore, de-
pends on the requirements, both initial and long-term; the environment
in which they must exist; and numerous other factors which the designer
must understand.

BENDIX SYSTEMS DIVISION
2.0.1
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PARTS APPLICATION AND RELIASILITY BULLETIN

TITLE:

RESISTORS ' SECTION: " APPLICATION

Fixed Composition

Small; inexpensive; good reliability when properly used;
poor stability; poor noise characteristic; appreciable
voltage and temperature coefficients; good high-frequency
characteristics but not controlled by specification.

Fixed Film

High stability; low voltage and temperature coefficients;
expensive compared to composition-type resistors; more
fragile and subject to mechanical damage than composi-
tion types; useful where accurate wirewound types cannot
be used. Vhf types, in addition to the above advantages
and disadvantages, have low capacitive and inductive
reactance.

Wirewound, Power

High stability; medium temperature coefficient; high reli-
ability; negligible voltage coefficient; poor high-frequency
characteristics; capable of dissipating considerable heat;
negligible noise.

Mvu

BENDIX SYSTEMS DIVISION

2.0.2
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PARTS APPLICATION AND RELIABILITY BULLETIN

TITLE:

RESISTORS SECTION: APPLICATION CHECKLIST

1. Select a resistor for each circuit application from the lists
of standard values, or in the applicable military specification.

2. Be sure that the circuit being designed will work with any
resistor whose resistance value is within the limits set by
tolerance plus voltage coefficient plus temperature coeffi-
cient plus drift with time.

3. Failure to take these precautions will mean that in equipments
produced in quantity for the armed services there will be some
circuits that will not work under extreme conditions.

Rating. The minimum required power rating of a resistor is another

factor that is initially set by the circuit usage, but is markedly affected
by the other conditions of use. As mentioned above, the power rating
is based on the hot-spot temperature that the resistor will stand, while

still meeting its other requirements of resistance variation, accuracy,
and life.

BENDIX SYSTEMS DIVISION

2.0.3
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TYPE RNR

+

RNR 55 C

49R9

F

(MILITARY SPECIFICATION MIL-R-551828B)

- RESISTANCE

Expressed by four digits. First three digits
represent significant figures. Last digit spe-
cifies the number of zeros to follow. When
resistance value is less than 100 ohms or
when fractional valves of an ohm are re-
quired, the letter *'R" is substituted for one
of the significant digits to represent the

RESISTANCE
TOLERANCE

B* = =+0.1%

D** = +0.5%

[

LIFE
FAILURE
RATE

{Expressed in
% /1000 hrs.)

decimal point and the succeeding digits F = +1.0% M=10
represent significant figures. Although re- -
sistance-tolerance B {+0.19%) normally re- . P = 0.1
quires more than three significant figures *applicable only to
to describe the true resistance value, the ::‘;"}c'"'m“ E R = 0.0}
nominal value shall be three significant fig- **appli;uble only to )
ures followed by the fourth digit to signify characteristics C
the number of zeros to follow. H,E and J. S = 0.001
el
Characteristic.

ermetically| Non-hermetically{ Resistance temperature and
sealed sealed characteristics (referred
to 25°C) .
(Parts/million/°C)
C H +50
E J 125
K +100
STYLE
axial lead tubular case
50 = 065" D. x.150" L, Y20 watt
54 = 067" D. x.218" L., Yio watt
55 = 109" D. x .250" L, Vio watt
57 = .155" D.x .281" L, V& watt
60 = 125" D. x .375" L, V& watt
63 = 188" D. x .625" L., Y4 watt
65 = ,188" D. x .625" L., Y4 watt
70 = .250" D. x 750" L, Y2 watt

2.1.0
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MIL-R-55182¢C

18 November 1966
SUPERSEDING
MIL.-R-55182B

8 September 1964
MIL-R-381014

15 October 1963
(See Section Six)

MILITARY SPECIFICATION
RESISTORS, FIXED, FILM,

ESTABLISHED RELIABILITY

GENERAL SPECTIFICATION FOR

This gpecification is mandatory for use by all Depart-
ments and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers the general requirements for
hermetically sealed (see 3.11), and non-hermetically sealed (see 3.11.1),
film, fixed resistors that possess a high degree of stability with respect
to time under severe environmentel conditions, with an established reliabil-
ity. Resistors covered by this specification will have life failure rates
ranging from 1 percent to 0.001 percent per 1,000 hours (see 1.2.1.5). These
failure rates are established at 60-percent confidence on the basis of life
tests. The failure rate, identified by the appropriate symbol, is referred
to operation at full rated voltage and rated temperature, with a permissible
change in resistance of *2 percent as the criteria for failure. Table I of

supplement 1 provides a summary of performasnce characteristics for these
resistors.

1.2 Classification.

1.2.1 Type designation. The type designation shall be in the following
form, and as specified (see 3.1 and 6.1):

RNR55 C L9R9 F M
Style and Characteristic Resistance Resistance Life
terminal type (1.2.1.2) (1.2.1.3) tolerance failure rate
(1.2.1.1) (1.2.1.4) (1.2.1.5)

1.2.1.1 Style and terminal type. The style and terminal type is identified
by a three letter symbol as indicated in table T and a two-digit number. The
letters identify established reliability, film, fixed, resistors, of a specif-
ied terminal type and the number identifies the size of the resistor.

FSC 5905
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TABLE I. Terminal type.

B Symbol Terminal
RNR Solderable
RNC . Solderable/weldable (type C of MIL-STD-1276)
RND Weldable (type D of MIL-STD-1276) 1
RNN Weldable (type N-2 of MIL-STD-1276) 1/

1/Not applicable to characteristics H, J and K.

1.2.1.2 Characteristic. The characteristic is identified by a single
letter in accordance with table II.

TABLE II. Characteristic.

Hermetically| Non-hermetically| Resistance temperature
sealed sealed characteristics (referrea
to 25°C)
(Parts/million/°C)
C H +50
E J +25
K +100

1.2.1.3 Resistance. The nominal resistance expressed in ohms is identified
by four digits; the Tirst three digits represent significant figures and the
last digit specifies the number of zeros to follow. When the value of resist-
ence is less than 100 ohms, or when fractional valuies of an ohm are required,
the letter 'R" shall be substituted for one of tke significant digits to
represent the decimal point. When the letter '"R" is used, succeeding digits
of the group represent significent figures. he resistance-value designations
are shown in table III., Minimum and meximum resistence values shall be &s
specified (see 3.1). The standard values for every decade shall follow the
sequence demonstrated for the '"10 to 100" decade in table IV. Although resist-
ance-tolerance B (see 1.2.1.4) normally requires more than three significant
figures to adequately describe the true resistance value, for the purpose of
this specification, the nominal value shall be three significant figures followed
by the fourth digit to signify the number of zeros to follow.

TABLE ITII. Designation of resistance values.

Designation Resistance
Ohms

v 10RO t0 9TR6 incl = = = =« = = = = = = 10.0 to 97.6 incl

— 1000 to 9760 incl = = = = = = = = = = 100 to 976 incl
1001 to 9761 incl = = = = = =« = = = = 1,000 to 9,760 inel

1002 to 9762 incl = =« = = = = = = « = 10,000 to 97,600 inel

, 1003 to 9763 incl = = = = = = = = -« = 0.1 megohm to 0.976 megohm, incl

- 1004 to 976k incl = = = =« = = = = - = 1.0 megohm to 9.76 megohms, incl
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TABLE IV. Standard resistance values for the 10 to 100 decade.

Resistance tolerance

B! n| F Yipl rp Y| p| rlleY | p| rieY| D] rl8Y| D] F

©n|0.9 aolw0|0s oo collen|ws cofen]esn| celon|es| do
1.0 | 10.0 4.7 |7 2s |as a6 |sre| o4 46.4 68.1 | 68.1
101 | --- 149 | - 2.8 | --- 2.0 |- 4.0 - 8.0 | ---
10.2 | 10.2 150 | 150 221 [z21l 324 [s24] s 4.5 89.8. | 69.8
10.4 -—- 15.2 . 22.3 - 32.8 — 48.1 - 70.6 N
10.5 | 10.5 15.4 | 154 226 [226f 932 [sna] a7 8.7 ms | 1.8
10.6 | - 15.6 | --- 22.9 | --e 88 |- 4.3 - 2.8 | ---
10.7 | 10.7 15.8 | 158 282 |22 seo0 [seo] a9 9.9 13.2 | 7182
10.9 | --- 6.0 | - 34 | || sea |- 50.5 1 | ---
1.0 | 1.0 16.2 |16.2] 237 |27 ses [ses| s1a 51.1 5.0 | 5.0
m1 | --- 16.4 | -—- 24.0 | --- .2 |- 51.7 5.9 | -
1.3 | 1.3 18.5 [165( 243 |2e3| 57 [as7f| s23 |sas %6.8 | 168.8
14 | - 16.7 | - 2.6 | --- 361 | -.- 53.0 m1 | -
s | 11.s 169 |169] 2409 |209] 365 |[ses| sse 53.6 8.7 | 8.7
1.7 | - 1.2 | - 5.2 |- 3.0 | --- 54.2  [--e .6 | ---
e |18 14 |4 5 (w5 sma |4 54.9 54.9 80.6 | 80.6
2.0 | - 1.6 | --- 25.8 | - 3.9 |- 55.6 —- 81.6 | ---
12.1 13.\; 1.8 [1ms| 261 261 ses [ses| sez 56.2 82.5 | 02.5
123 | - ““\ \\m. o |- 6.4 | --- 8.8 | --- 56.9 .- 885 | ---
124 | 124 182 [18.2) 287 27| 2 [se2] sne 57.6 8.5 | 845
12.8 | 18.4 --- 27.1 - 9.7 | --- 58,3 .- 85.6 --
127 | 12.7 1&. 1 (187 2.4 |21.4| 402 |s0.2] 500 59.0 86.6 | 86.6
12.9 - \ wi“\o .- 21.1 - 40.7 /--- 9.7 - 87.8 ---
1.0 | 130 19.“‘; 1.1 280 |280f 4.2 |4a.2] 604 80. 4 88.7 | 88.7
1.2 | .- 9.3 | - 20.4 | t-- ar |- 61.2 89.8 | --n
1.3 | 133] e |06 2.7 |27 422 |a2] oo 61.9 80.9 | 90.9
18.5 | - \\\19.5 . 2.1 | - 2.1 |- 62.6 | --- 920 | ---
1.7 | 1av \‘?o. o |20 204 |204f 432 Jas2] o634 63.4 3.1 | 93.1
13.8 | - 2.8 | --- 20.8 | --- 3.1 |- 64.2 — 9.2 | -—-
4.0 | 140 z&. 5 J205] 301 [30.1] 442 |aaz| eao 64.9 95.3 | 95.3
.2 | --- zds\a 30.5 | --- VI T 85.7 9.5 | ---
4.3 | 14.3 zx.\q 2.0 309 |soe| 453 |45.3]  ess 86.5 9.6 | 916
4.5 | -o- 21.5\ sz | - 5.9 |- 67.3 98.8 | ---

I/ The resistance values for tolerance B may be of any value, but it is preferred that the values be chosen from the

tolerance D values in this table.
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1.2.1.4 Resistance to tolerance. The resistance tolerance is identified
by a single letter in accordance with teble V,

TABLE V. Resistance tolerance.

Symbol Resistance tolerance
1/ Percent (%)

B e mom - 0.

D = === 0.5

F e - om - 1.0

l“/;L\pplicable only to characteristics
E and J.

1.2.1.5 Life failure-rate designation. The life failure-rate designation
as shown in table V1 is signified by a single letter (M, P, R, or S), which
identifies the life failure-rate level for which the resistor is qualified
(see 4.5 and 6.2).

TABLE VI. Life failure rate level (established
at 60~-percent confidence).

Failure-rate-~level Failure.rate,
designation percent/1,000 hours
Mo aoooeoeoeoea- 1.0
) e L 0.1
J e T T e 0.01
S L I 0.001

2.1.4
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MIL-R-55182/1E
21 November 1968

SUPERSEDING
MIL-R-55182/1D

11 July 1967 )
MIL-R-55182/8(USAF)

9 July 1965
MIL-R-10509/007C(USAF)
14 January 1966

(See Section Six)
MILITARY SPECIFICATION

RESISTORS, FIXED, FILM,
ESTABLISHED RELIABILITY
STYLE RNR55 1/

This specificationis mandatory for use by all Depart-
ments and Agencies of the Department of Defense.

1. SCOPE

1.1 This specification covers the detail requirements for style RNR55, 1/ established reli-
ability, film, fixed resistors.

2. APPLICABLE DOCUMENTS

2.1 The following document, of the issue in effect on date of invitation for bids or request for
proposal, forms a part of this specification to the extent specified herein:

SPECIFICATION

MILITARY

MIL-R-55182 - Resistors, Fixed, Film, Established Reliability,
General Specification for.

(Copies of specifications, standards, drawings, and publications required by manufacturers in

connection with specific procurement functions should be obtained from the procuring activity or as
directed by the contracting officer.)

3. REQUIREMENTS
\

3.1 Requirement s\ Requirements shall be in accordance with MIL-R-55182, and as specified
herein. \\ ’

3.2 Design and conétruction. Resistors shall be of the design, construction, and physical
dimensions specified on figure 1.

3.2.1 Characteristic. Style RNR55 is available in characteristics C, E, H, J and K.

l/ Third letter is variable, dependent upon lead material or capability.

FSC 5905
2.1.5
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SEE NOTE 4

ENVELOPE SHAPE OPTIONAL

l—.IOSZ. O3IDIA

|

|
- =
| | |
1.500 | 280 [
I T.125 LI Y 1 s
| . 405 MAX J
>

' {SEE NOTE 3)

INCHES

002
025
031
109
J25
.250

405
1.500

NOTES:
L. Dimensions ore in inches.

__jf —3

25£.002 DIA

MM
64
J9

77

3.18

6.35

10.29
38.10

2. Metric equivalents (to the neorest .01 mm) are given for general
information only and are based upon 1 inch = 25.4 mm.

3. Moximum length is ‘clean lead’ to ‘clean lead’.

4. The end of the body shall be that point at which the body diometer
equals the nearest drill size lorger than 250 percent of the nominal

lead diometer.

FIGURE 1. Style RNRS5 resistors. 1/

1
JSee footnote 1, page 1.
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3.2.2 Terminal. Terminal type availability in, and applicability to, characteristics shall be

as follows:
Terminal designator Applicable characteristic
RNR C,E,H,J,K
RNC C,E,H,J,K
RND C,E
RNN C,E

’

3.3 Power rating. The power rating shall be 1/10 watt.
3.4 Voltage rating. The continuous working voltage shall not exceed 200 volts.

3.5 Resistance. Minimum and maximum resistance values shall be as follows:

Minimum resistance:

Characteristic:
Koo m s m e e e e e e e e e - 10. 0 ohms.
C,E,H J ----=---cnema_- 49.9 ohms.
Maximum reésistance:
Characteristic:
2« e - - 0.301 megohm.
C,E,H J -------ooooo 0.200 megohm.

* 3.6 Voltage coefficient (applicable to resistors of 1, 000 ohms and above).

The voltage coeffi-
cient shall not exceed +0. 005 percent per volt.

3.1 \f Marking. Due to size limitations this style resistor shall be marked with the following
minimum information: :

733K i = Date code, characteristic.
49R9 - Coded resistance value.
FMDJ “» Tolerance, failure rate, lead material, JAN marking.

The compléte markmg is required on the unit package. Where manufacturers are able to provide

more mforx}latlon the following is preferred in the sequence presented: Style, manufacturer's
trademark, productmn lot code, and source code.

i

4. QUALITY ASSURANCE PROVISIONS

4.1 Samphng and inspection shall be in accordance with MIL-R-55182.
5. PREPARATION FOR DELIVERY

5.1 Prepa.ratlon for delivery shall be in accordance with MIL-R-55182.

6. NOTES |
6.1 The note}\, spe&ified in MIL-R-55182 are applicable to this specification.

* 6.2 Superseséion (igata.. This specification supersedes MIL-R-10509/007C(USAF), and
MIL—R—55182/8(U‘SAF)‘1 in the following manner.

Characteristic 1n MIL R-55182/1 | Sunersedes characteristic in | Supersedes characteristic

in FR le\!(el "M MIL-R-10509/007 in MIL-R-55182/8(USAF)
K----~=--- T T T - B ---
CorE ----- I G {up to .100 megohm) incl. - -—-
G Commmmmmm e me oo H
e E--cmemmmmmmmm o - J

1 2.1.7
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* 6.3 MIL-R-10509 substitution data. Resistors of this specification, regardless of their failure
rate designation, are substitutes for resistors of the same resistance value and tolerance specified
in the inactivated specification MIL-R-10509/7. Substitute characteristics and terminal types are
indicated in table I.

TABLE I. Characteristic and terminal substitution.

MIL-R-10509 MIL-R-55182/1 MIL-R-55182/1
Style RN55 Substitute characteristic Substitute terminal
Inactive characteristic
c H RNC, RNR
E J RNC, RNR

* 6.4 Changes from previous issue. The margins of this specification are marked with an
asterisk to indicate where changes (additions, modifications, corrections, deletions) from the
previous issue were made. This was done as a convenience only and the Government assumes no
liability whatsoever for any inaccuracies in these notations. Bidders and contractors are cautioned
to evaluate the requirements of this document based on the entire content irrespective of the mar-
ginal notations and relationship to the last previous issue.

Custodians: Preparing activity:
Army - EL Army - EL
Navy - EC
Air Force - 11 (Project 5905-0518-1)

Review activities:
Army - EL, MU, MI
Navy - EC, AS, OS
Air Force - 11, 17, 85
DSA - ES

User activities:

. Army - AT, ME, AV

Navy - MC, CG
Air Force - 19
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MIL~R-55182/2F

11 July 1967
SUPERSEDING
MIL-R-55182/2E

18 Novenber 1966
MIL~R-38101/1B(USAF)
15 April 1964

MILITARY SPECIFICATION

RESISTORS, FIXED, FILM,
ESTABLISHED RELIABILITY
STYLE RNR57 Y

This specification is mandatory for use by all Departments
and Agencies of the Department of Defense.

1. SCOPE

¥ 1.1 This specification covers the detail requirements for style RNR57, Y
established reliability, film, fixed resistors.

2. APPLICABLE DOCUMENTS

2.1 The following document, Sf the issue in effect on date of invitation for

bids or request for proposal, forms a part of this specification to the extent
specified herein: |

SPECIFICATION

MILITARY |

Resistors, leed Film, Established Reliability,
General Spednflcatlon for.

MILI-R-55182 =~

(Copies of specifications, standards,.draW1ngs, and publications required by
manufacturers in connection with specific procurement functions should be obtained
from the procuring activity or as directed by the contracting officer.

3. REQUIREMENTS

3.1 Requirements,

Requirements shall be in accordance with MIL~R~55182, and
as specified herein,

3.2 Design and construction. Resistors shall be of the design, construction,
and physical dimensions specified in figure 1.

* 3.2.1 Characteristic. Style RWR57 is available in characteristics C and E
only.

—/Third letter is variasble, dependent upon lead material or capability.

i

F 0
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SEE NOTE 4

ENVELOPE SHAPE OPTIONAL

| l',ISStOIS DiA

1
~ | { '
=== - F—e=——0" --¢——
' 1.250 l .28! 1.250 _I ’
= ti2s 1.062 *.125 L
L .467 MAX .020£,.002D1A
s (SEE NOTE 3)
INCHES MM
002 .05
015 .38
- 020 .51
062 1.57
125 3.18
155 3.94
.281 7.14
467  11.86
1250 3175
NOTES:
1. Dimensions are in inches.
2. Metric equivalents (to the nearest .01 mm) are given for general
information only and are based upon 1 inch = 25.4 mm.
3. Maximum lengih is ‘clean lead’ to ‘clean lead’.
4, The end of the body shall be that point at which the body diameter

equals the nearest drill size larger than 250 percent of the nominal
lead diometer.

FIGURE 1. Style RNR57 resistors. 1/

l/ See footnote 1, page 1.

2.1.10
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¥ 3,2,2 Terminal, Terminal type availability in, and applicability to, charac~
teristics shall be as follows:

Terminal designator Applicable characteristic
RNR C,E
RND C,E
RNN C,E

3.3 Power rating. The power rating shall be 1/8 watt.

3.k Voltage rating. The continuous working voltage shall not exceed 250 volts.

3.5 Resistance, Minimum and maximm resistance values shall be as follows:

-Minimum resistance:

Characteristic:
C) Em mm e mm e e e mm e 10,0 ohms.
Maximum resistance:
Characteristic:
C) Em e m e e e e e e m e m = 0.200 megohm,

3.6 Resistance tolerance. This style is available only in tolerance F (1.0
percent),

3.7 Voltage coefficient. The voltage coefficient shall not exceed £0.005 per=-
cent per volt.

3.8 Marking. Due to size limitations this style resistor shall be marked with
< the following minimum information:

T33C == Date code, characteristic,
10RO =~ Coded resistance value
FMDJ = Tolerance, failure rate, lead material, JAN marking.
The complete marking is required on the unit package. Where mamifacturers are
able to provide more information the following is preferred in the sequence pre-
sented: style, manufacturers trademark, production lot code, source code.
L, QUALITY ASSURANCE PROVISIONS
4,1 Sampling and inspection shall be in accordance with MIL~-R-55182,
5. PREPARATION FOR DELIVERY
5.1 Preparation for delivery shall be in accordance with MIL=-R-55182,
6. NOTES

6.1 The notes specified in MII~-R-55182 are applicable to this specification,

2.1.11
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6.2 Supersession data. This specification supersedes MIL~-R-38101/1B(USAF),
dated 15 Arpil 1964, "Resistors, Fixed, Film, 1 /8 watt +1.0 percent tolerance,
Established Reliasbility."

6.3 Changes from previous issue. The margins of this specification are marked
with an asterisk to indicate where changes (additions, modifications, corrections,
deletions) from the previous issue were made., This was done as a convenience only
and the Government assumes no liability whatsoever for any inaccuracies in these
notations. Bidders and contractors are cautioned to evaluate the requirements of
this document based on the entire content irrespective of the marginal notations
and relationship to the last previous issue.

Custodians: Preparing activity:

Army - EL Army - EL

Navy - SH

Air Force - 11 (Project 5905~0594-3)
Review activities:

Army - MJ, EL

Navy - SH, AS, 0S

Air PForce -~ 11, 17, 85 Code "C"

User activities: +U S. GOVERNMENT PRINTING OFFICE: 1067-301-510-/955

Army - AT, ME, AV
Navy - MG, CG
Air Force - 14, 19

2.1.12
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PARTS APPLICATION AND RELIABILITY BULLETIN

TITLE:  ppSISTORS SECTION: w11, SPEC_ABSTRACT

TYPE ER

(MILITARY SPECIFICATION MIL-R-38101A—USAF)

] ER 10RO R

| /T~

r RESISTANCE RELIABILITY

"92:?“ Expressed in ohms. Identified by as many significant LEVEL
established digits, up.io 6, as are required to discriminate be- Identified by o sin-
reliability tween resistors separated Py the value 9f the tol- gle letter in accord-

resistor erance, plus either an "R at the location of the ance with Specifica-

decimal point or a last digit denoting the number of tion MIL-R-38100.
zeros following the last significant digit.

STYLE

( ©

tubular case

Signifies the resistor type as well as the number assigned to
the specification sheet that describes the particular resistor.

resistor, fixed, film, % watt, :+-1.0% tolerance
resistor, fixed, power, wirewound, miniature, 2 watt, +1.0% tolerance
resistor, fixed, precision, wirewound, 1 watt, +0.02% tolerance
resistor, fixed, precision, wirewound, % watt, +1.0% tolerance
resistor, fixed, precision, wirewound, % watt, = 1.0% tolerance
resistor, fixed, precision; wirewound, | watt, +=1.0% tolerance
resistor, fixed, precision, wirewound, % watt, :+0.1% tolerance
resistor, fixed, precision, wirewound, ¥ watt, +0.1% tolerance
resistor, fixed, precision, wirewound, % watt, +0.1% tolerance
resistor, fixed, precision, wirewound, 1 watt, +0.1% tolerance
: resistor, fixed, precision, wirewound, ¥ watt, +0.02% tolerance
= resistor, fixed, precision, wirewound, sub-miniature, % watt, +0.01 % tolerance
13 = resistor, fixed, power, wirewound, sub-miniature, 1.0 watt, +1.0% tolerance
= resistor, fixed, power, wirewound, sub-miniature, 2.25 watt, 1.0 % tolerance
15 = resistor, fixed, power, wirewound, sub-miniature, 4.0 watt, +1.0% tolerance
16 = resistor, fixed, power, wirewound, miniature, 5.0 watt, +1.0%, tolerance
17 = rasistor, fixed, power, wirewound, sub-miniature, 7.0 watt, +1.0% tolerance

(LI T O 1 R R T R T

—
CO®NOOLLWN—

p—
-
¢
t

18 = resistor, fixed, power, wirewound, miniature, 10 watt, +1.0% tolerance

19 = resistor, fixed, metal film, sub-miniature, 0.1 watt, +-1.0% tolerance

20 = resistor, fixed, metal film, sub-miniature, 0.05 watt, +-1.0% tolerance

21 = resistor, fixed, Ailm, % watt, :+2.0% tolerance Min 51 ohm Max 150K ohm
22 = resistor, fixed, film, B watt, :+2.0% rolerance

23 = resistor, fixed, film, 1 watt, +-2.0% tolerance

* Equivale *+ to: MIL-R-31097 sty le RLRO7, 20,33 except for lead diam~
eter and corning styleA-51, A-52, A-53.

1 et totranatin

TeLw sueverct DIVISION

2.2.0
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MIL~-R=-39017A

16 August 1966
SUPERSEDING

MIL~R=-39017

22 September 196l
MIL-R-38101A(USAF)

15 October 1963
MIL-R-2268L (USAF)

1 June 1965

(See Section Six Herein)

MILITARY SPECIFICATION

RESISTORS, FIXED, FILM, (INSULATED)
ESTABLISHED RELIABILITY
GENERAL SPECIFICATION FOR

This specification is mandatory for use by all Departments
and Agencies of the Department of Defensge.

1. SCOPE

1.1 Scope. This specification covers the general requirements for insulated,
film, fixed resistors of 2- and S5-percent resistance tolerance, These resistors
are capable of full-load operation at an ambient temperature of 70° C and have a
resistance-temperature characteristic of 200 parts per million per degree C
(ppm/°C). The resistors will have life failure rate levels ranging from 1.0 to
0.001 percent per 1,000 hours (see 1.2.1.4). These failure rate levels are
established at a 60~percent confidence level on the basis of life tests. The
failure rate level, identified by the appropriate symbol, is referred to opera-
tion at full rated wattage at 70°C, with a permissible change in resistance of
14 percent in 10,000 hours as the criteria for failure. Table I of supplement
1 provides & summary of performance characteristics for these resistors.

1.2 Classification.

1.2.1 Type designation. The type designation shall be in the following form,
and as specified {see 3.1):

RLR? C 103 G M
=T [. —_
Style Terminal Resistance Resistance Life failure
(1.2.1.1) (1.2.1.2) (1.2.1.5) tolerance rate
(1.2.1.3) (1.2.1.4)

1.2.1.1 Style. The style is identified by the three-~letter symbol "RIR"
followed by a two-digit mumber; the letters identify established reliability,

insulated, film, fixed resistors, and the number identifies the size and power
rating of the resistors,

5

\

\

\\

FsC 5905
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1.2.1,2 Terminals. The terminals are identified by a single letter in
accordance with table I,
TABIE I. Terminal.
Symbol Termingl
C====-= Solderable/weldable
1.2.1.3 Resistance tolerance, ' The resistance tolerance is identified by a
single letter in accordance with table II.
TABIE II. Resistance tolerance.
Symbol Resistance tolerance
Percent §i2
Gom= = m oo 2
T~ mmmmm o o- 5
1.2.1.4 Life failure-rate-level designation. The life failure-rate-level
designation as shown in table III is signified by a single letter ("™M", "P",
"R", or "8"), which identifies the life failure~rate level for which the resistor _—
is qualified (see 4.L4).
TABLE III. Life failure-rate level (established
at 60-percent confidence).
Failure-rate~level Failure rate level
designation (%/1,000 hr)
Moo cc o e m - = 1.0
| L 0.1
Re == m e e ;=== 0.01
S R R 0.001
1.2.1.5 Resistance. The nominal resistance value expressed in ohms is
identified by a three-digit number; the first two digits represem significant
figures and the lagt digit specifies the number of zeros to follow.
Examples: 100 = 10 ohms
1071 = 100 ohms
102 = 1,000 ohms
Minimum and maximum res1stanee values shall be as specified.(see 3.1). The
standard values for every decade shall follow the seguence demonstrated for the
"10 to 100" decade in accordance with MS90178.
.
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6.8 Bupersesslon dulu. The styles of Lhis specificatlon supersede other
styles in accordance willh table XTI,

TABLM XT. OSlyles.

SIYLES Ii SUPERSEDES GTYLES SUPTRGEDES STYLIS SUPTMRSEDES STYTRS IN

MIL~R=30901(A IN MIL~R-3901"( IN MIT~K=38101 2068l (USAL)
RLROT 39017/1 (RLROT) 368101 /01 (RLO"(==TX )2203N /1 (USAT')
RLRZ0 1/ 39017/2 (RLRRO) 38101 /o2 ( RLAO==1TX )2208l /(:(USAF )
RLR32 39017/3 (RIR32) 308101 /03 (RL32-=TX )220681. /' (USAF )
LKL ] eemmeeea ———— (RI0==TX ) 202684 /8 (USAF)

1
jFailu'r'u rate level "M" is the equivalent level Tor supersession of the
referenced 22684 (USAF) style.

6.9 Terminal supersession. Terminal type "C" of MIL~R-19017A supersedes
terminal types "S" and D" of MIL~R~39017. Type "C" alsc supersedes the weldable
lead specified in 2268L/5 (USAF) thru 22684/8 (USAF).

.10 Changes from previous issue. Asterisks are not used in this revision
to identify changes with respect to the previoun issue, duc to the extensiveness
of the changes.




MIL-R-39017A
SUPPLEMENT 1B

Attachment |1
ATM 241 Rev D

TABLE I. Performance requiremenis.
Style RLRO05 RLRO7 RLR20 RLR32 RLR42
Maximum resistance-tempera-

ture characteristic in

parts/million/° C-ppm (ref

to 25°C) (see 3.11) = = ~ - = - - +200 +200 1200 +200 +200
Maximum ambient temperature

at rated wattage (see figure 1) - | 70°C 70°C 70°C 70°C 70°C
Maximum ambient temperature

at zero wattage derating

(see figure 1) - = = = = = = v o = 150°C 150°C 150°C 150°C 150°C
Power rating 1/8 watt 1/4 watt | 1/2 watt |1 watt 2 watts

and maximum dc or rms

voltage- = = = ~ = = =« = - w = = - 200V 250V 350v 500V 500V
Resistance tolerance

(in percent) - = = = = = = =« = . 2,5 2,5 2, 5 2,5 2, 5
Minimum resistance value - - - - | 4.7 ohms 10 ohms | 4.3 ohms |10 ohms 10 ohms
Maximum resistance value - - - - | .15 .16 1.0 1.0 1.5

Megohm Megohm Megohm Megohm Megohm
Maximum z percent change in

resistance after 1/

Power conditioning (see 3.8)- - - <5 .5 .5 .5 .5
Temperature cycling (see 3.10) - .25 .25 .25 .25 .25
Low temperature operation

(see 3.12) - = = = - c o - oo oo .25 .25 .25 .25 .25
Short-time overload (see 3.13)~ - .5 .5 .5 .5 .5
Terminal strength (see 3.14)- - - .25 .25 .25 .25 .25
Dielectric withstanding voltage

(see 3,17) = = = = o o o m o o 0 & .25 .25 25 .25 .25
Resistance to soldering heat .

(see 3.19) = = = =+ e o o e man .25 .25 .25 .25 .25
Moisture resistance (see 3. 20)- - 1.0 1.0 1.0 1.0 1.0
Shock, medium impact ! :

(see 3.21) = = - - = == - oo - - .5 }.5 } .5 }5 } .5
Vibration, high frequency o

(see 3.22) = = = =« o - e m - -

Life (see 3.23) - ~ = = = = = = - - See 3.21
High temperature exposure

(see 3.24) - - - e 2 v o0 m oo 2 2 2 2 2
Insulation resistance (dry)

(see 3.18) = = = w w m - - oo - . 1, 000 1, 000 1, 000 1, 000 1, 000

‘ Megohms | Megohms| Megohms | Megohms Megohms
Insulation resistance (wet) i
(see 3.20) ~ = = = = = = = a o = - 100 100 100 100 100
Megohms i Megohms| Megohms | Megohms Megohms

1/Where total resistance change is 1 percent or less, it shall be considered as (_ percent +0. 05

ohm).

2.

2.4




Attachment ||
ATM 241 Rev D
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MILITARY SPECIFICATION
RESISTORS, FIXED, FILM, (INSULATED),
ESTABLISHED RELIABILITY
STYLE RLR05

This specification is mandatory for use by all Depart-
ments and Agencies of the Department of Defense.

1. SCOPE

1.1 This specification covers the detail requirements for style RLR05, established reliability,
insulated, film, fixed resistors.

2. APPLICABLE DOCUMENTS

2,1 The following document, of the issue in effect on date of invitation for bids or request for
proposal, forms a part of this specification to the extent specified herein.

SPECIFICATIONS
MILITARY

MIL-R-39017 - Resistors, Fixed, Film, (Insulated), Established Reliability,
General Specification for.

(Copies of specifications, standards, drawings, and publications required by manufacturers in
connection with specific procurement functions should be obtained from the procuring activity or
as directed by the contracting officer.)

3. REQUIREMENTS

3.1 Requirements. Requirements shall be in accordance with MIL-R-39017, and as specified
herein.

3.2 Design and construction. Resistors shall be of the design, construction, and physical
dimensions specified on figure 1.

3.3 Power rating. The power rating shall be 1/8 watt.
3.4 Voltage rating. The continuous working voltage shall not exceed 200 volts.
3.5 Resistance, Minimum and maximum resistance values shall be as follows:

Minimum resistance - 4.7 ohms.
Maximum resistance ~ 0.15 megohm.

3.6 Maximum weight. The maximum weight shall not exceed .3 gram.

3.7 Marking. Due to size limitations this style resistor shall be marked with the following min-
imum information:

693A - Year and week manufactured, lot code (letters "O" and "I" excluded).
103G - Resistance value, tolerance.
MJ - Failure rate designator and JAN marking.

Full marking is required on the unit package.

FSC 5905
2.2.5
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—LEAD LOCATED AT  INCHES MM

--1.000 ~—otp——, |50 ——ted—|.000 -

+.125 1.020- ] +.125 TRUE POSITION 001 .03
WITHIN .0i6 DIA 006 A5
! . 06 Al
! [} o0 Bl
€ ; - — 064 163
| L ot oon—, ’ ’128 35?

0l . J5 .
SEE NOTE 4 187 MAX ——or] , ; G871 475

NOTES:
1. Dimensions are in inches.
2. Metric equivalents (to the nearest .01 mm) are given for general information only and are based upon 1 inch = 25.4 mm.
. 3. Maximum length is ‘clean lead’ to 'clean lead’. )
4. The end of the body shall be that point at which the body diameter equals the nearest drill size larger than 150 percent
of the nominal lead diameter.

FIGURE 1. Style RLRO5 resistor.

4., QUALITY ASSURANCE PROVISIONS
4.1 Sampling and inspection shall be in accordance with MIL-R-39017.

4.2 Power conditioning. The maximum voltage applied shall not exceed 250 volts, ac or dec.

4.3 Dielectric withstanding voltage. The test voltages applicable to style RLR05 are as follows:

Atmospheric pressure -~ 300 volts rms.
Barometric pressure - 200 volts rms.

5. PREPARATION FOR DELIVERY
5.1 Preparation for delivery shall be in accordance with MIL-R-39017,
6. NOTES

6.1 The notes specified in MIL~R-39017 are applicable to this specification.

Custodians: Preparing activity:
Army - EL Army - EL
Navy - EC
Air Force - 11 (Project 5905-0681-1)

Review activities:
Army - EL, MU, MI
Navy - EC, AS, OS
Air Force - 11, 17, 85
DSA - ES

User activities:
Army - ME, AT, AV
Navy - MC, CG
Air Force - 19
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MIL-R-39017/1D

_22 November 1968
SUPERSEDING
MIL-R-39017/1C

4 December 1967
22684/5(USAF)

1 June 1965
MIL-R-38101/21A(USAF)
15 April 1964

MILITARY SPECIFICATION

RESISTORS, FIXED, FILM, (INSULATED),
ESTABLISHED RELIABILITY
STYLE RLRO7

This specification is mandatory for use by all Depart-
ments and Agencies of the Department of Defense.

1. SCOPE

1.1 This specification covers the detail requirements for style RLR07, established reliability,
insulated, film, fixed resistors.

2. APPLICABLE DOCUMENTS

2.1 The following document, of the issue in effect on date of invitation for bids or request for
proposal, forms a part of this specification to the extent specified herein.

SPECIFICATIONS

MILITARY

MIL-R-39017 - Resistors, Fixed, Film, (Insulated)
Established Reliability, General
Specification for.

(Copies of specifications, standards, drawings, and publications required by manufacturers in
connection with specific procurement functions should be obtained from the procuring activity or as
directed by the contracting officer. )

3. REQUIREMENTS

3.1 Requirements. Requirements shall be in accordance with MIL-R-39017, and as specified
herein.

3.2 Design and construction. Resistors shall be of the design, construction, and physical dimen-
sions specified on figure.

3.3 Power rating. The power rating shall be 1/4 watt,

3.4 Voltage rating. The continuous working voltage shall not exceed 250 volts.

FSC 5905
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LEAD tOCATED AT
TRUE POSITION
WITHIN 016 DIA

+03)
MiN ——a
1.500 MiN p—- 250 -0 —T £.500MIN -—.1

l_i
.025:,0;3'

SEE NOTE 4 %
{ SEE NOTE3) 090+.008

NOTES:

;: gimensions ore in inches. INCHES M'ss
etric equivalents (1o the nearest ,01 i f i i -002 .

only and are based upon lninch = iS.dmmTz.c“ given for generel infomalion -008 20
3. Maximum fength is ‘cleon lead’ to “clecn leod’. 016 -4l
4. The end of the body shall be thot point ot which the body diameter equols the 025 '%
nearest drill size larger than 150 percent of the nominal lead diameter. gﬁ "17
X 2.29
Style RLRO7 resistor. .gzg 6.35
.300 7.62
1.500  38.10

3.5 Resistance. Minimum and maximum resistance values shall be as follows:

Minimum resistance - 10 ohms.
Maximum resistance - .16 megohm,

3.6 Maximum weight. The maximum weight shall not exceed .5 gram.

3.7 Marking, Due to size limitations this style resistor shall be marked with the following
minimum information:

683AJ - Year and week manufactured, lot code (letters
"O'" and "I" excluded), JAN marking,
RLR7C - Partial style ("O" deleted for partial marking),

terminal.
103G - Resistance value, tolerance.
M - - - - Failure rate designator and manufacturer's identification

trademark or name.
Full marking is required on the unit package.
4, QUALITY ASSURANCE PROVISIONS
4.1 Sampling and inspection shall be in accordance with MIL-R-39017.

4,2 Power conditioning. The maximum voltage applied shall not exceed 250 volts, ac or dc.

4. 3 Dielectric withstanding voltage. The test voltages applicable to style RLRO7 are as follows:

Atmospheric pressure - 500 volts rms.
Barometric pressure - 250 volts rms.

5.  PREPARATION FOR DELIVERY

5.1 Preparation for delivery shall be in accordance with MIL-R-39017.
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2L March 1969
SUPERSEDING
MIL-R-39017/3A

16 August 1966
22684/ T(USAF)

1 June 1965
MIL-R-38101/23A(USAF)
15 April 1964

MILITARY SPECIFICATION
RESISTORS, FIXED, FILM, (INSULATED),
ESTABLISHED RELIABILITY
STYLE RLR32

This specification is mandatory for use by all Depart-
ments and Agencies of the Department of Defense.

‘1. SCOPE

1.1 This specification covers the detail requirements for style RLR32, established reliability,
insulated, film fixed resistors.

2. APPLICABLE DOCUMENTS

2.1 The following document, of the issue in effect on date of invitation for bids or request for
proposal, forms a part of this specification to the extent specified herein.

SPECIFICATION
MILITARY

MIL-R-39017 - Resistors, Fixed, Film, (Insulated), Established Reliability,
General Specification for.

(Copies of specifications, standards, drawings, and publications required by manufacturers in
connection with specific procurement functions should be obtained from the procuring activity or as
directed by the contracting officer.)

3. REQUIREMENTS

3.1 Requirements. Requirements shall be in accordance with MIL-R-39017, and as specified
herein.

3.2 Design and construction. Resistors shall be of the design, construction, and physical
dimensions specified on figure 1.

3.3 Power rating. The power rating shall be 1 watt.
3.4 Voltage rating. The continuous working voltage shall not exceed 500 volts.
3.5 Resistance. Minimum and maximum resistance values shall be as follows:

Minimum resistance - 10,0 ohms,
Maximum resistance - 1.0 megohm.

3.6 Maximum weight. The maximum weight shall not exceed 1. 50 grams.

FSC 5905
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*
1500 —wta— 202 aole (500 ~—a] LEAD LOCATED AT 'N%S'ZES “35
MIN i MIN | | :
042 Q15 .38
I 016 Al
| 5
hg SUTERSSIEST S TN JRpe-e: B * '
7 o
| 2~ . .
SEE NOTE 4_/(!‘_.625 MAX e OROE00 562 1427
* (SEE NOTE 3) $25 1588
.190+%.015 1.500 38,10
NOTES:
1. Dimensions are in inches.
2. Metric equivalents (to the nearest .01 mm) are given for general information only and are based upon 1 inch = 25.4 mm.
3. Maximum length is ‘clean lead' to ‘clean lead'.
4. The end of the body shall be that point at which the body diameter equals the nearest dril! size larger than 250 percent

of the nominal lead diameter.
FIGURE 1. Style RLR32 resistor.

4. QUALITY ASSURANCE PROVISIONS
4.1 Sampling and inspection shall be in accordance with MIL-R-39017.

4.2 Power conditioning. The maximum voltage applied shall not exceed 500 volts, ac or dc.

4.3 Dielectric withstanding voltage. The test voltages applicable to style RLR32 are as follows:

Atmospheric pressure - 1, 000 volts rms.
Barometric pressure - 350 volts rms.

5. PREPARATION FOR DELIVERY

5.1 Preparation for delivery shall be in accordance with MIL-R-39017.

6. NOTES

6.1 The notes specified in MIL-R-39017 are applicable to this specification.

6.2 Changes from previous issue. The margins of this specification are marked with an asterisk

to indicate where changes (additions, modifications, corrections, deletions) from the previous issue
were made. This was done as a convenience only and the Government assumes no liability whatso-
ever for any inaccuracies in these notations. Bidders and contractors are cautioned to evaluate the
requirements of this document based on the entire content irrespective of the marginal notations and
relationship to the last previous issue.
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PARTS APPLICATION AND RELIABILITY BULLETIN

TITLE: RESISTORS SECTION: MIL--SPEC ABSTRACT
(MILITARY SPECIFICATION MIL-R-39007A)
RWR 71 S 49R9 F
TYPE TERMINAL RESISTANCE LIFE FAILURE
TOLERANCE RATE !
Resistors, L
. _ o {Expressed in
Fixed, F= £10% % /1000 hrs.)
Wirewound, S = solderable
. M =10
ower W = weldabl -
type, \ weldable P =01
Established R =00 .
reliability s = 0.001 l
RESISTANCE :

Expressed in ohms and identifled by four digits. First three digits represent significant
figures. Last digit specifies the number of zeros to follow. When resistance value is less
than 100 ohms, or when fractional values of on ohm are required, the letter "R" is sub-
stituted for one of the significant digits, represents the decimal point, and the succeeding

digits represent significant figures.

!

m———
I { R

STYLE

axial lead tubular case

= ()

7V = 187" D.x 812" L, 2.0 wattsat 25C
74 = 312" D.x 875" L, 5.0 watts at 25C
78 = 375" D. x 1.780" L., 10.0 watts at 25C
80 = 094" D. x .406" L., 2.0 watts ot 25C
81 = 085" D.x .250" L, 1.0wott ot 25C
84 == 312" D.x .875" L, 7.0 watts at 25C
89 = .187" D.x .560" L, 3.0 watts ot 25C
18 Owetir”LoRroRaTION

SENDIX SYSTEMS DIVISION

2.3.0
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PARTS APPLICATION AND RELIABILITY BULLETIN

TITLE: RESISTORS

SECTIONs MTIL, SPEC ABSTRACT

rvPE RER

(MILITARY SPECIFICATION MIL-R-39009)

RER 65 F 1001 M
ﬂ e
:1 ﬂ
TYPE INITIAL RESISTANCE FAILURE
RESISTANCE RATE
Resistors, TOLERANCE Expressed in ohms and identified by a LEVEL
Fixe d ' four-digit number. First three digits rep-

' resent significant figures. Last digit spe- .( Expressed in
Wirewound, cifies the number of zeros to follow. % /1000 hrs.)
Power type, F==31.00% When fractional vulu.u of an ohm and M=1.0
: values less than 100 ohms are required,

Chassis mounted, the letter ““R" is substituted for one of p= .0V
Established the significant digits to represent the R = 0.01
o decimal point and the succeeding digits e
reliability become significant. $ = 0.00V
STYLE
= [ O
- —®
| RESISTANCE DIELEC
tubular case, lug terminals j_____RANGE N WITHSTA
"MIN | MAX VOLTAG
65 = 438" D.x .750" L, 10watts | 0.1 i 5.62K 1000 v
70 = 531" D.x 1.062" L, 15wats 0.1 [12.1 K | 1000 VIX
75 = 594" D.x 1.938" L, 30 watrs | 0-1 | 39.2 K | 2000 VIQ
| !

1 QRoupr tasresaren

WNDIX SVATEMG OIVINON
2. 4. O

IC
DING
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PARTS APPLICATION AND RELIABILITY BULLETIN

TITLE: RRSISTORS

SECTION:

MIL SPEC ABSTRACT

TYPE RCR

(MILITARY SPECIFICATION MIL-R-39008)

RCR 07 G 153 J
TYPE RESISTANCE RESISTANCE TOLERANCE
) Expressed in ohms and ) e
Resistors, identified by three-digit = =5%
Fixed, number. First two digits rep-
" resent significant figures,
Composition . .
Last digit specifies the num- LIFE FAILURE RATE
| t
( nwlf’ ed), ber of zeros to follow. Life failure-rate level at 50%
Established MIN -~ 10 OHMS rated wattage. Expressed in
re“obi“'y MAX - 1 MEG OHM '/./1,000 hrs.
M =10 R = 0.01
P = 0.1 S == 0.001
CHARACTERISTIC
Resistance—tempersture characteristic
Max. ambient T Max. allowable change in resistance
Symbol operating temp. Nominal resistance - from resistance at ambient temp.
(100% rated wattage) (ohms) of25C
At —55C At 4-105C
1,000 and under +6.5% +5%,
1,100 to 10,000 *10% +6%
G 70¢C - 11,000 to 0.1MQ +139, +7.5%
0.1 1M to 1.0MQ *159%, +10%
STYLE
| anam d i ol @
axial lead tubular case
MAXIMUM

07 = .090" D. x .250" L.,
20 = .138" D.x .375" L.,
32 = .225" D.x .562" L, |

Yo watt at 70C
% watt at 70C
watt at 70C

WORKING VOLT DC
200v

350v
500V

1 Gwotsr Losresarin

BENDI SYSTEMS DIVISION
2.5.0




'Attachmﬁt It
| ATM 241 Bw D

MIL-R-39008A

11 May 1967
SUPERSEDING
MIL-R-39008

30 October 1963
MIL-R-11F

17 April 1967
(See section six)

MILITARY SPECIFICATION

' RESISTORS, FIXED, COMPOSITION (INSULATED),
ESTABLISHED RELIABILITY
GENERAL SPECIFICATION FOR

This specification is mandatory for use by all Departments
and Agencies of the Department of Defense.

1. . SCOPE

1.1 Scope.,  This specification covers the general requirements for established
relisbility, insulated, fixed resistors having a composition resistance element
consisting of a mlxture of - carbon, insulating material, and suitable binders,
either molded together or applied as a thin layer of conducting material on an
insulated form. Resistors covered by this specification shall have failure rates
ranging from 1.0 percent  to 0.001 bercent per 1,000 hours (see»1.2.1.5) at 50 per-
cent full-load operation at an ambient temperature of T0°C (see table I). These
failure rates are established at 60 percent confidence level on the basis of life
tests, The failure-rate, identified by the appropriate symbol, is referred to
operation at rated temperature and at a voltage equivalent to 50 percent of rated -
wattage (with a permissible resistance change of *15 percent).

1.2 Classifiecation.

1.2.1 Type designation, The type designation shall be in the following form,
and as specified (see 3.1 and 6.1):

RCROT . G _153 M
Style Characteristic Resistance Resistance Feilure-rate
(1.2.1.1) (1.2.1.2) (1.2.1.3) tolerance (1.2.1.5)

(1.2.1.4)

1.2.1.1 Style. The style is identified by the three-letter symbol "RCR" fol~
lowed by a two-digit number; the letters identify esteblished rellability, insul-
ated, composition, fixed resistors, and the number identifies the gize and power
ratlng of the res1stors.
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1.2.1.2 Characteristic. The characteristic is identified by a single letter
in accordance with table I.

"TABLE I. Characteristic.

Cop o seeoto o Resistance-temperat ha istic
Maximum ambient operating J L e P kure characteristic
- temperature (100 percent ; "~ "Maximum allowabl i
3 ] al e change in
rated wattage and 50 percent Nominal resistance | resistance frbm"‘fresist::nlge at
rated wattage for failure- ambient temperature of 25°C
rate determination) At -55°C At +105°C
(ambient) (ambient)
e
=7 C , A Ohms Percent () Percent ()
3 1, 000 and under - - - 6.5 5
1,100 to 10, 000 incl- 10 6
. , 11, 000 to 0. 1 megohm 13
G-~ 70 incl ¢ "3
i T : Megohms
B 0.11to 1.0 4ncl - - - 15 .10
1.1to10incl -~ ~- |- g0 - 15
11.0 and over - - - ~ 25 15

1.2.1.3 Resistance. The nominal resistance value expressed in ohms is identi-
fied by a three-digit number; the first two digits represent significant figures
and the last digit specifies the number of zeros to follow. When resistance values
less than 10 ohms are required, the letter "R" is substituted for one of the sig-
nificant digits to represent the decimal point. When the letter "R" is used,
succeeding digits of the group represent significant figures as shown in the fol-
lowing example:

2RT = 2,7 ohms,

Minimum and maximum resistance values shall be as specified (see 3.1). The
standard values for every decade shall follow the sequence demonstrated for the
"0 to 100" decade in accordance with MS90178 - Standard 24 - Value Series
Decade for Electronic Components of 5=, 10=-, and 20-Percent Tolerances.

1.2.1.4t Resistance tolerance. The resistance tolerance is identified
by a single letter in accordance with table II.
' TABLE II. Resistance tolerance.

Symbol Resistance tolerance

Percent (+)

Jammmeaan=- 5

Kewoweewweooeweeas 10

2.5.2
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1.2,1.5 Failure-rate designation. The failure-rate designation as shown in
table IIT is signified by a single letter (M, P, R, or S), which identifies the
failure-rate level for which the resistor is qualified (see 4.5),

TABLE III. Failure-rate level (at 50-percent rated wattage).

Failure-rate level Failure rate
designation percent /1,000 hours
Mo c oo ooeemeeee e 1.0
) . 0.1
R - e m e e e e e e e 0.01
e 0.001

2.5.3
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18- December 1969
SUPERSEDING
MIL-R-39008/4B

11 August 1969

MILITARY SPECIFICATION

RESISTOR, FIXED, COMPOSITION (INSULATED),
ESTABLISHED RELIABILITY
STYLE RCRO05

This specificati,.. is mandatory for use by all Depart-
ments and Ageacies of the Department of Defense.

1. SCOPE

1.1 This specification covers the detail requirements for style RCR05 resistor.

2. APPLICABLE DOCUMENTS

2.1 The following document, of the issue in effect on date of invitation for bids or request for
proposal, forms a part of this specification to the extent specified herein,

- SPECIFICATION

MILITARY

MIL~R-39008 - Resistors, Fixed, Composition (Insulated), Established Reliability,
General Specification For.

(Copies of specifications, standards, drawings, and publications required by manufacturers in
connection with specific procurement functions should be obtained from the procuring activity or

as directed by the contracting officer. )

3. REQUIREMENTS

3.1 Requirements. Requirements shall be in accordance with MIL-R-39008, and as specified
herein, : ‘

3.2 Design and construction. The resistor shall be of the design, construction, and physical
dimensions specified on figure 1.

3.3 Power rating. The power rating shall be 1/8 watt, based on full load operation at an ambient
temperature of ’70g C. Resistors operated at ambient temperatures in excess of 70° C shall be
derated in accordance with figure 2. The rated direct current (dc) or root mean square (rms) con-

tinuous working voltage shall not exceed 150 volts.

* 3,4 Resistance, Minimum resistance value shall be 2.7 ohms; maximum resistance value shall
be 22 megohms.

3.5 Moisture resistance. The change in resistance shall not exceed an average of 12 percent
for each group of 10 resistors tested, nor a maximum of 15 percent for any individual resistor up to
and including 1 megohm. For values over 1 megohm, the change in resistance shall not exceed a
maximum of 15 percent for any individual resistor,

2.5.4
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¢ DA
INCHES MM
002 .05
A+.015 | B.125] C+.003 | D<.004 ggg .og
J45 1 1,000 | 015 | .062 t; Igs
062 157
25 308
45 358

1.0060  25.40

NOTES:
1. Dimensions are in inches.
2. Metric equivalents (to the nearest .01 mm) are given for general information only and are based upon 1 inch = 25.4 mm.

FIGURE 1. Style RCR_()S_rfe_si§tor.

100 \70
80
: , X
= 60 X
g 40 K
g \
[+ 1
20 \
0 20 80 20 130

Ambient temperature in degrees centigrade

F'3URE 2. Derating curve for high ambient temperatures.
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4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection shall be in accordance with MIL-R-39008,
and as specified herein,

5. PREPARATION FOR DELIVERY

5.1 Preparation for delivery shall be in accordance with MIL~R-39008.

6. NOTES

6.1 The notes specified in MIL~-R-39008 are applicable to this specification.
6.2 Weight. The maximum weight of this style shall be . 080 gram.

6.3 Power rating. It is essential that no more than 50 percent of the rated wattage be applied if
the established failure rate level is to be maintained.

6.4 MIL-R-11 substitution data. Resistors of this specification, regardless of their failure rate
designation, are substitutes for resistors of the same resistance value and tolerance specified in
the inactivated specification MIL-R-11/11.

* NOTE: The margins of this specification are marked with an asterisk to indicate where changes
(additions, modifications, corrections, deletions) from the previous issue were made, This
has been done as a convenience only and the Government assumes no liability whatsoever for
any inaccuracies in these notations. Bidders and contractors are cautioned to evaluate the
requirements of this document based on the entire content irrespective of the marginal nota-
tions and relationship to the last previous issue.

Custodians: Preparing activity:
Army - EL Army - EL
Navy - EC
Air Force - 11 Agent;

DSA - ES

Review activities:
Army - EL, MU, MI (Project 5905-0707)
Navy - EC, AS, OS ‘
Air Force - 11, 17, 85
DSA - ES
User activities:
Army - ME, AT, AV
Navy - MC
Air Force ~ 19

% U. S. GOVERNMENT PRINTING OFFICE: 1970.393-093/5-3548
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12 February 1968
SUPERSEDING

MII~R=39008/1A
11 May 1967

MILITARY SPECIFICATION

RESISTOR, FIXED, COMPOSITION (INSULATED),
ESTABLISHED RELIABILITY
STYLE RCROT

This specification is mandatory for use by all Departments
and Agencies of the Department of Defense.

1. SCOPE

1,1 This specification covers the detail requirements for style RCRO7 resistor.

2. APPLICABIE DOCUMENTS

2,1 The following documents, of the issue in effect on date of invitation for
bids, or request for proposal, form a part of this specification to the extent

specified herein,
SPECTIFICATIONS
MILITARY

MI1~R=39008 = Resistors, Fixed, Composition (Insulated),

Established Reliability, General Specification
for.

(Copies of specifications, standards, drawings and publications required by
manufacturers in comnection with specific procurement functions should be obtained
from the procuring activity or as directed by the contracting officer.)

3. REQUIREMENTS

3.1 Requirements. Requirements shall be in accordance with MIL~R=39008, and as
specified herein.

3.2 Design and construction, The resistor shall be of the design, construction,
and physical dimensions specified on figure 1,

3.3 Power rating. The power rating shall be 1 /h watt, based on m%l load
operation (100 percent rated wattage) at an ambient tc;_-mperature of 70°C, Resis-
tors operated at ambient temperatures in excess of 70 C shall be derated in ac~-

cordance with figure 2, The rated dc or rms continuous working voltage shall not
exceed 250 volts.

2.5.7 FSC 5905
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Ltr Dimensions

A .250 (6.35) +.031 (.79)
B |1.500 (38.10) +.125 (3.18)
C 025 (.64) £.002 (.05)
D .090 (2.29) +.008 (.20)

NOTES:

1. Dimensions are in inches.

2. Millimeters are in parentheses.

3. Metric equivalents (to the nearest .01 mm) are given for general information
only and are based upon 1inch = 25.4 mm.

FIGURE 1. Style RCRO7 resistor.

70
80
60

40 \\
20 %
% a0 80 120

AMBIENT TEMPERATURE IN
DEGREES CENTIGRADE

PERCENT RATED LOAD

FIGURE 2. Derating curve for high ambient temperatures.
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3.4 Resistance, The minimim resistance value shall be 2,7 ohms; maximum
value shall be 22 megohms.
L, QUALITY ASSURANCE PROVISIONS

k.1 Sampling and inspection, Sampling and inspection shall be in accordance
with MII~R=39000 and as specified herein.

5. PREPARATION FOR DELIVERY

5.1 Preparation for delivery shall be in accordance with MIL-R-39008,

6. NOTES |

6.1 The notes specified in MII~R-39008 are applicable to this specification.
6.2 Weight, The maximum weight of this style shall be 0.300 gram.

6.3 Power rating. It is essential that no more than 50-percent of the rated
wattage be applied if the established failure-rate level is to be maintained,

¥ 6,4 MII~B=11 substitution data. Resistors of this specification, regardless
of their failure rate designation, are substitutes for resistors of the same re-
sistance value and tolerance specified in the Inactivated specification
MIL~-R-11/8,

* 6,5 Changes from previous issue, The margins of this specification are marked
with an asterisk to indicate where changes (additions, modifications, corrections,
deletions) from the previous issue were made., This was done as a convenience only
and the Government assumes no liability whatsoever for any inaccuracies in, these
notations, Bidders and contractors are cautioned to evaluate the requirements of
this document based on the entire content irrespective of the marginal notations
and relationship to the last previous issue,

Custodians: Preparing activity:
Army - EL Army - EL
Navy = EC ’
Air Force = 11 (Project 5905-0648-2)

Review activities:
Army - EL, MU, MI
Navy - EC, AS, 0S
Air Force - 11, 17, 85 Code "C"
DSA - ES

User activities;
Army - ME, AT, AV
Navy - MC
Air Force - 19
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12 February 1968
SUPERSEDING

MIL~R~39008/24
11 May 1967

MILITARY SPECIFICATION

RESISTOR, FIXED, COMPOSITION (INSULATED),
ESTABLISHED RELIABILITY
STYLE RCR2O

This specification is mandatory for use by all Departments
and Agencies of the Department of Defense.

1. SCOPE

1.1 This specification covers the detail requirements for style RCR2O resistor.
2., APPLICABLE DOCUMENTS
2,1 The following documents, of the issue in effect on date of invitation for
bids; or request for proposal, form a part of this specification to the extent
specified herein,
SPECIFICATIONS
MILITARY

MII~-R-39008 =~ Resistors,; Fixed, Composition (Insulated),
Established Reliability, General Specification
for.

(Copies of specifications, standards, drawings and publications required by
manufacturers in comnection with specific procurement functions should be obtained
from the procuring activity or as directed by the contracting officer.)

3. REQUIREMENTS

3.1 Requirements. Requirements shall be in accordance with MIL~R=-39008, and as
specified herein,

3.2 Design and construction. The resistor shall be of the design, construction,
and physical dimensions specified on figure 1.

3.3 Power rating, The power rating shall be 1 /2 watt, based on full load
operation (100 percent rated wattage) at an anmbient temperature of 70°C, Resis-
tors operated at ambient temperatures in excess of 70°C shall be derated in accord-
ance with figure 2.,  The rated dc or rms continuous working voltage shall not ex=-
ceed 350 volts,

3.4 Resistance, Minimum resistance value shall be 2.7 ohms; maximum value shall
be 22 megohms,

2.5.10 FSC 5905
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:
-
&

.

Ltr Dimensions

375 9.53) 04 “(%;

1.500 (38.10) +.125 (3.18)
031 (,79) 2.005 (.13
138 (3.51) :.023 (.58)

OO o) >

NOTES:

1. Dimensions are in inches.

2. Millimeters are in parentheses. :

3. Metric equivalents (to the nearest .01 mm) are glven for general information
only ond are based upon 1 inch = 25.4 mm.

FIGURE 1 Style RCR20 resistor.

100

80 \\
60

40 \
20 )
o N\

o] 40 80 120

- AMBIENT TEMPERATURE IN
DEGREES CENTIGRADE

PERCENT RATED LOAD

FIGURE 2. Derating curve for high ambient femperﬁtures.

2.5.11



Attachment 1|
ATM 241 Rev D
' MIIrR-39008/2B

l, QUALITY ASSURANCE PROVISIONS

k,1 Sampling and inspection. Sampling and inspection shall be in accordance
with MIL~R=39008 and as specified herein,

5. PREPARATION FOR DELIVERY

5.1 Preparation for delivery shall be in accordance with MIL-R-39008,

6. NOTES

6.1 '™e notes specified in MIL~R-39008 are applicable to this specification.
6.2 Welght, The maximum weight of this style shall be 0.662 gram,

6.3 Power rating, It is essential that no more than 50-percent of the rated
wattage be applied if the established failure-rate level is to be maintained.

* 6,4 MIL-R=11 substitution data. Resistors of this specification, regardless
of their failure rate designation, are substitutes for resgistors of the same re-~
sistance value and tolerance specified in the inactivated specification
MIL-R-11/3,

* 6.5 Changes from previous issue. The margins of this specification are marked
with an asterisk to indicate where changes (additions, modifications, corrections,
deletions) from the previous issue were made, This was done as a convenience only
and the Goverrnment assumes no liability whatsoever for any inaccuracies in these
notations, Bidders and contractors are cautioned to evaluate the requirements of
this document based on the entire content irrespective of the marginal notations
and relationship to the last previous issue.

Custodians: Preparing activity:
Armmy - EL Army - EL
Navy - EC
Air Force - 11 (Project 5905-06L48-3)

Review activities:
Army - EL, MJ, ML
Navy -~ EC, AS, OS
Alr Force - 11, 17, 85 Code "C"
DSA - ES

User activities:
Army - ME, AT, AV
Navy - MC
Air Force - 19
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PARTS APPLICATION AND RELIABILITY BULLETIN

TITLE:

RESISTORS

SECTION:

MIL-SPEC ABSTRACTS

TYPE
riesistors,
Fixed,

(Accurate),

52
53
54
55
56
57
74
75
76

Wirewound, -

Dﬂ

It

TYPE RBR

(MILITARY SPECIFICATION MIL-R-39005)

S

12601

TERMINAL
~ § = solderable
W = weldable

Nominal resistance, expressed in absolute ohms, is identified by five digits. First
four digits represent significant figures. Last digit specifies the number of zeros to
follow. When resistance values are less than 1,000 ohms, or when fractional
values of an ohm are required, the letter ''R" indicates the decimal point and the

following digits represent significant figures.

—= ©

axial lead tubular case

%" D.x
%" D. x
4" D.x
4" D.x
V4" D. x
" D.x
344" D. x
%" D.x
SA¢” D. x

] ”
3/4 n
3/4 "
'yz ”

L., 0.50 watts
L., 0.33 watts
L, 0.25 watts
L., 0.15 watts

14" L, 0.12 watts

] ”
|/2 ”

L., 0.75 watts
L, 0.12 watts

1944” L., 0.12 watts
V346" L., 0.50 watts

RESISTANCE TOLERANCE

Symbol 'nité:lt §§s§3'3°8)T°" Res?gti::lrgell value
A +0.05% 10 ohms
B +0.109%, 10 ohms
F +1.00% 0.1 ohms
G +0.02% 10 ohms
T +0.01% 10 ohms

RESISTANCE

STYLE

71 = %" H.x " W., 0.12 watts

(b ]

single-ended tubular case

LIFE
FAILURE
RATE

(Expressed in
% /1000 hrs.)

M=1.0
P = 0.1
R = 0.01

]

1annou

BENDIX SYSTEMS DIVISION

2.6.0
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SUMMARY OF ELECTRONICS PART TYPE USED IN ALSEP
. , , {Commercial
Part No. /Type Part Name MIL Spec Vendor's Name Equiv. Type
BR205134 RELAY ~ BABCOCK
CKRO5 CAPACITOR | C-39014 |AEROVOX
- CKRO06 CAPACITOR | C-39014 AEROVOX
CKR12 CAPACITOR |C-39014 AEROVOX
CKR13 CAPACITOR [C-39014 AEROVOX
CMRO1 CAPACITOR | C-39001 ~ |[ELMENCO
CSR13 CAPACITOR |C-39003 KEMET f
~ DHD490 DIODE G.E. , 1N4448
DT60818D DIODE = DICKSON 1IN970B
DT60826V, | DIODE DICKSON | 1N4568A
DT61025C DIODE DICKSON 1N938B
ECY10 CAPACITOR | MSFC400A | CORNING CYFR
FA40004 DIODE FAIRCHILD
JANTX2N2222A TRANSISTOR | S-19500/ TEXAS INST.
IMC3955-TC CAPACITOR JOHANSON
IMC3956-TC CAPACITOR JOHANSON
- JMC3957-TC CAPACITOR JOHANSON
JMC6003-TC CAPACITOR JOHANSON
JMC6188-TC CAPACITOR JOHANSON
 : JMC8554-TC CAPACITOR JOHANSON
- MS27216-1 SWITCH MICROSWITCH
0SM204CC CONNECTOR OMNISPECTRA
RCR07,20-- RESISTOR R-39008 ALLEN BR.
RER-- RESISTOR R-39009 DALE
RNR55-- RESISTOR R-55182 MEPCO
RNR57-- RESISTOR R-55182 MEPCO
'RNR60-- RESISTOR R-55182 MEPCO
RNR65-- RESISTOR R-55182 MEPCO
RNR70-- RESISTOR |R-55182 MEPCO
RWR70-- RESISTOR R-39007 DALE
RWR71-- RESISTOR | R-39007 DALE
RWR80-- RESISTOR R-39007 DALE
RWRSI -- RESISTOR R-39007 DALE
 SL10455 MICROCKT FAIRCHILD 9040
S1.10456 MICROCKT FAIRCHILD 9041
- SL10457 MICROCKT FAIRCHILD 9042




. . . | - ~ Attachment III

Page 3-1II of 5

SUMMARY OF ELECTRONICS PART TYPE USED IN ALSEP

SL35394
 SL35404
L SL35424‘

MSFC 338/6

';U5B770931XB1 ,
- ’U5B7741312UNQ1

Bamziiian

. 2N2905A/ML3C

Comrnercmlj .
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 SUMMARY OF ELECTRONICS PART TYPE USED IN ALSEP

| Commercial

Part Nov."';/Ty‘pe . l Part Name  MIp Spec Vendor s Name

| Equiv. Eype .

2N3251A/ML3C TRANSISTOR MOTOROLA

202D--
21ER--
2330099-XX
2330102
2330103
2330104
2330105

2330151-XX
2330380-XX
2333583

2333584-XX
2334458-XX
2334459-XX
2334544 XX
2334684 -XX
2335190-XX
2335191 -XX

2335293-XX
2335295 -XX
2335661-XX
2335662-XX
2338162-XX
2340314-XX
2340316-XX
2340318-XX
2340319-XX
2340320-XX
2340321-XX
2340322-XX
2340323-XX
2340328-XX
2340329-XX

2340330-XX

2340332-XX

2340334 -XX

CAPACITOR
RESISTOR
DIODE ,
CHOKE o
CHOKE
CHOKE =
RELAY
SOLAR CELL
TRANSFORMER
TRANSFORMER
RESISTOR
TRANSISTOR
RELAY '

R-38101

CRYSTAL

|

TRANSIST OR PNP, PAIR
TRANSISTOR, NPN,; PAIR
SWITCH ,
THERMISTOR

TEMP. SENSO

RESISTOR

|CRYSTAL

SENSITOR
DIODE

| COIL,;RF .

DIODE
DIODE
TRANSISTOR
CONNECTOR
MICROCKT
MICROCKT
MICROCKT
TRANSISTOR
COIL, RF

SPRAGUE
CORNING

 WEST INGHOUSE

O. SCHOTT

O. SCHOTT
O. SCHOTT

O. SCHOTT
TELEDYNE
HOFFMAN

O. SCHOTT
O. SCHOTT
SAGE
RcA
 TELEDYNE
NORTHERN
TEXAS INST.
TEXAS INST.

HAYDON

BABCOCK
FENWAL
TYLAN
PRECISION

| Mccoy

| TEXAS INST.
CRYSTALONICS
| DELEVAN

H. P. ASSOC.
H.P. ASSOC.

RCA

OMNISPECTRA

AMI o fl?: :

AMI
AMI

MOTOROLA
DELEVAN

421.3032

2N3263

2N3049 ‘;

2N3045

BR17

1N5146A?; .

1025

5082- 0180
5082-80300
2N3375

viozc
MX02D

|spoic

2N918
2307
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SUMMARY OF ELECTRONICS PART TYPE USED IN ALSEP

Part No./'I‘ype

' '262--

265--

13204-387

4JC5AR1200
40578

. 6HM-1

90515000002
21 -P11257B XX

RTR22D-- .
':2340338 1

2340312 1

2340307-1

2340308-1

| 2340311-1

2340305-1

2346201 -XX

2346207 -XX

1 2121757-XX
2340313-XX

'* op ‘AMP

i Part Name

- FUSE
|FUSE
|METER

SCR

' TRANSISTOR

|capacrror, |
|FxD, (veO) -

, RESISTOR
_|var.
DlODE ”

| COMPARA- |
|tor
, COMP/

BUFFER

|puarL

VOLTAGE

|TRANSLATOR |
|MICRO-CKT Low Power 'I'TL
- MICRO CKT Med Power TT1L
 |MICRO-CKT |Med Power TTL
CRYSTAL '

,; AMIL Spec ,

|R-39015

| Vendor's Name

| LITTLEFUSE

LITTLEFUSE
INT. INST.

|G.E.

RCA

MIC ROSWIT CH

| ERIE
, 'AEROVOX

;B'OURNS/WESTON

DICKSON

;NATIONAL
, NATIONAL ,

| ‘VNA.TIONAL

‘ NATIONAL '

| NATIONAL

TEXAS INST.
TEXAS INST.
TEXAS INST

' MONIT OR

'Cbmmer'cial‘ ;
|Equiv. Type

2N2324

2N3866

| mcs62

IN4568A

LMIO7F

LM102F

| LM106F

LM111H

DM7800H

| Low

CR19/UTO-8
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