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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 24I. For parts data 

sheets on other types of parts, the reader should refer to ATM 507, 
"ALSEP Parts Data Book, 11 or BSC 42275 "Parts Application andRe
liability Bulletin, Volumes I and II. 11 

Individual copies of any specific data sheets may be requested from the 
BxA Parts and Materials Group (3I3) 665-7766. 





Attachment II 
ATM 241 Rev D 

PARTS APPLICATION AND RELIABILITY BULLETIN 

TITLE: CAPACITORS I 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: 

E C Y 1 0 4 7 0 J 3 
----.-·-T T ~= G 

I 
I 

I I_ 
voltage (1.2.1.4) 

---tolerance (1.2.1.3) 

·---capacitance (1.2.1.2) 

-·-style ( 1. 2 .1.1) 

T~RPORATIOII 
BENDIX SYSTEMS DIVISION 

1. 1. 0 

10 
13 --

15 = 
17 = 
20 = 
22 -··· 

"-------.J 

axial lead rectangular case 

lJ.•h" l. X ·~" w. X !J64" T. 
·:Ya" l. X ~2" w. X ~" T. 
·~2" l. X ·~" W. X ~" T. 
~6" l. X ·~" w. X ~" T. 
4~" l. X 2~" w. X ~H T. 
2%2" l. X ~6" w. X ~" T. 
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PARTS APPLICATION AND RELIABILITY BULLETIN 

TITLE: CAPACITORS 

MSFC-SPEC-400 
July 20, 1964 

I SECTION: MIL-SPEC ABSTRACT 

1.2.1.1 ~· -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 numb~r 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: 

Symbol Tolerance 

c + 0.25 pf -
D + 0.50 pf -
F + 1% -
G + 2% -

J + 5/o -

1.2.1.4 Voltage. - The rated Jc working voltage of the capacitor shall 
be specified by a single digit corresponding to the voltage in hundreds. 
(The di_git 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 (de) working voltage throughout the 
environmental temperature range of minus 55 to plus 125 degrees Celsius (C). 

1.2.3 Reliability rating. -TilL' capacitor failure rate, established 
as specified herein, shall not exceed l 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. 

T~CORPORATION 
BENDIX SYSTEMS DIVISION 

1. 1. 1 
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PARTS APPLICATION AND RELIABILITY BULLETIN 

CAPACITORS J SECTION: MIL-SPEC ABSTRACT 

MSFC-Si'EC -400/ f· 
July 20, 1964 
SUPEI<SED INC 
MSFC-SPEC-400/ I 
November 29, ]<)() 3 

GEORGE C. MAJ{SHALL SPACE FLIGHT CENTER 

NATIONAL AERONAUTICS AND SPACE AUMINISTMTJON 

SPECIFICATION SHEET 

CAPACITORS, FIXED, GLASS-DIELECTI<IC, STYLE ECYlO, 

ESTABLISHED RELIABILITY 

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

l. SCOPE 

l.l Scope. -This specification covers the detail requirements for 
Style ECY10, fixed, glass-dielectric capacitors. 

1.2 Classification. 

1.2.1 Part number.- The part number shall be in accordance \'it·:~ 

table I. 

2. APPLICABLE DOCUMENTS 

2.1 The following document, o[ till' issue in effect on the date l,f 
invitation for bids, forms a part of tlds specification to till' ext<'nt 
S?ecificd herein. 

SPECIFICATION 

Georgl' C. Marsha II Spact· Flight Cl'nt <'r 

MSF<:- SPEC -400 C:;Jp<lc it or:-:, F i x<·d. t: I <l :-::.:-Pi<' I<•,· t r i ,·. 
!':stahl ishcd R<·l i;ll•i 1 it\, t:c'lll'l·dl 

Spccificat ion tor. 

tHt'a • .qr"'co•~ 
&ENDIX SYStEMS DIVISION 

l. 1. 2 
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PARTS APPLICATION AND RELIABILITY BULLETIN 

TITLE: CAPACITORS )sECTION: MIL-SPEC ABSTRACT 

MSFC- SPEC -400/ L. 

~uly 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. 

+.004 
.020 -.001 -LEADS TO BE LOCATED I ON , WITHIN ± . 031 

L 
··i~-± .016 

1-------., . 1+7 2 ,,~ 
+.031 ,, 
- [ I' 

ECY105RlC5 -- ,\_ --.JI' '"--.---1~ 
I t 

" ··-·---L--4-
1 ~·:! . ' ! 

i 
I I "<--1. 500 ± . 125- •+--. 344 ± . 04 7 .. .......; 

. 078 + . 031 ~ . ~ 

(All dimensions are in inches.) 

Figure 1. Dimensions. 

3.3 Identification. - 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, 

l~II'OIAliOII 
BENDIX SYSlEMS DIVISION 

1. 1. 3 
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PARTS APPLICATION AND RELIABILITY BULLETIN 

CAPACITORS SECTION: MIL-SPEC ABSTRACT 

MSFC-SPEC-<+00/1 
July 20, 1964 

Table I. Style ECYlO capacitors 

Capacitance 
tolerances 

Part number Capacitance Working voltage available 1/ 

ECY pf vdc + -
ECY100R5C5 I 0.5 500 c 
ECY101ROC5 1.0 500 c 
ECY101R5C5 1.5 i 500 c 
ECY102R2 5 2.2 I 500 CD 
ECY102R7C5 2.7 

I 
500 c 

ECY103RO 5 3.0 500 CD 
ECY103R3C5 3.3 I 500 c 
ECY103R6 5 3.6 500 CD 
ECY103R9C5 3.9 500 c 
ECY104R3 5 4.3 500 CD 
ECY104R7C5 4.7 500 c 
ECY105RlC5 5.1 500 c 
ECY105R6 5 5.6 500 CJ 
ECY106R2 5 6.2 500 CJ 
ECY106R8 5 6.8 500 CJ 
ECY107R5 5 7.5 500 CJ 
ECY108R2 5 8.2 500 CJ 
ECY109Rl 5 9.1 500 CJ 
ECY10100 5 10 500 CJ 
ECY10110 5 11 500 CJ 
ECY10120 5 12 500 CJ 
ECY10130 5 l3 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 

I 
500 GJ 

ECY10270 5 27 500 FGJ 
ECY10300 5 30 I 500 FGJ 
ECY10330 5 33 I 500 FGJ 
ECY10360 5 36 I 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 sha 11 appear in part number. 

I. I. 4 
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PARTS APPLICATION AND RELIABILITY BULLETIN 

TITLE: CAPACITORS I SECTION: MIL-SPEC ABSTRACT 

MSFC-SPEC-400/~ 
July 20, 1964 

Table I. Style ECYlO capacitors (continued) 

Capacitance 
tolerances 

Part number Capacitance Working voltage available 1/ 

I 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 
ECYlOlll 5 110 500 FGJ 
ECY10121 5 120 500 FGJ 
ECY10131 5 130 500 FGJ 
ECY10151 5 150 500 FGJ 
ECY10161 3 160 300 FGJ 
ECY10~81 3 180 300 FGJ 
ECY10201 3 200 300 FGJ 
ECY10221 3 220 300 FGJ 
ECY10241 3 240 300 FGJ 

1/ Applicable 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. 

n:Z.••f••1oiPORATION 
IENOIX SYSTEMS DIVISION 

1. 1. 5 
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Aif~~~~J;.· 
July }.(' •. _L!.~·· 
SUPERSELJ we; 
MSFC-SPI::t -400/2 
Nowmbt:r 29, 196'.\ 

GEORGE C. MARSHALL SPACE FLIGHT CENTER 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

SPECIFICATION SHEET 

CAPACITORS, FIXED, GLASS-DIELECTRIC, STYLE ECYlS, 

l::STABLI SHED RE LIABlLI TY 

This specification sheet forms part of the hteat flisuc of George 
(;. !-Aiirsha)1 ::.pace Flight Center (MSFC) Specification MSFC-SPFC-400. 

l. SCOPE 

1. J Scope. - This spt:ci fication covers the detail requirements 
for Style ECYlS, fixed, glass-dielectric capacitors. 

l . 2 1; 1 ass if i cat 1 on. 

l.2.i i'<lrt number.- The part numbe. shall be in accordance with 
table l. 

2. APPLICABLE DOCUMENTS 

2.1 The following document, of the issue in effect on r.he date of 
invitation for bids, forms a part of th.s speci!ication to the extent 
specified herein. 

George C. Marshall Space Fli.ght Center 

HSFC-SPEC-400 Capacitors Fixed, Glass-Dielectric, 
Established Reliability, G~n•·tJl 

Specifitation for. 

1. 1. 6 
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MSFC -SPEC 400/2A 
July 20, 1964 

' ' 
\ 

I 
I 

iL,·,-.t:~. of specifications, standards, drawings, and publications req;lired 
i , ;.;ntractors in conuection with specific procurement function-s should 

·.<.> '>brained from the procuring activity or as directed by the contracting 
urTicer.) 

J. REQUIREMENTS 

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

3.2 Dimensions. - Diawnaiona shall be as ah01otn in figure 1. 

.L, 004 1.020 -.Oill 

r:~~ ECY15271JS - " ·--·--

1-- LEADS TO BE LOCATED 
ON fl. WITKIN .± . 031 

--+.J ~-- + • 016 

f-rtl-
~~k--~:~~~ th 

-~- -ti 
.109 + .047 --~--~ r------ J. 500 .± .12J 

I 

.469 + .047 J 
' 

(All dimensions are in inches.) 

Figure 1. Dimensions. 

3.3 1dentifi..::ation. -Capacitors purchased to this specification 
shall be identified by a part number in accordance with tabJc I. 

4. QUALITY ASSURANCE PROVISIONS. 

4.1 Quality assurance provisions shall be in accordanc' with 
:,;-,•:c if i cat ion M.'iFC-SPEC-400. 

). PREPARATION FOR DELIVERY 

·;.J Preparation for delivery ahal.l be in accordance with Specifi
-, !vlSFC-SPEC-400. 

1. L 7 
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MSFC -SPEC 400/ZA. 
July 20, 1964 . 

Table I.· Style ECY15 capacitdrs ·--.-.--·--

I I 
Capacitance 

I tolerances 
Part number I Capacitance w~rking voltage available 1/ 

ECY I pf vdc ! + 
j I -

ECY1516l 5 160 500 FGJ 
ECYl5181 5 180 500 FGJ 
ECYLS201 S 200 500 f'GJ 
ECY15221 5 220 500 FCJ 
ECY15241 5 240 500 FGJ 
ECY15271 5 27(; 500 FGJ 
ECY15301 5 300 500 FGJ 
ECY153Jl 5 330 500 FGJ 
ECY153f:>l 5 360 500 FGJ 
ECY15391 5 390 500 f'GJ 
ECYlS431 S 430 500 FGJ 
ECY15•'+7l ? ·+ 70 500 FGJ 
ECY 1)511 ) )10 500 FGJ 
ECYl556l J 560 300 FGJ 
ECYl%21 3 620 300 FGJ 
ECY1568l ., 680 300 FGJ ,.) 

t:CYl575l 3 750 300 FG.T 
ECY1S821 'j 820 )00 FGJ 
ECYI5911 3 910 300 FGJ 
ECY15102 3 1000 300 FGJ 
ECY15112 3 1100 300 FGJ 
ECY15l22 3 1200 300' FGJ 

1/ Applicable tolerance symbol shal, appear in p.ut number. 

6. NOTES 

Not applicablt· 

Notic(', - ~1en Governm~nt drawings, specifications, or othEr data 
are us;;:Jfor any purpose other than in connection with a definitely 
rclaU·d Government procurement operation, the United States Government 
therf'by incurs no responsibility nor any obligation whatsoever; and the 
fact that the Government may have forJmJlated, furnished, or in any \Jay 
supplied the said drawings, specifications, or other data is not to be 
rt:gG~rded by implication or otherwisl:! as in any manner lice!~sing the 
i.cldu. or any other persun or corporation, or conveying cny rights cr 
perrnission t.o manufacture, use, or.sell any patented invention that •ru;:, 

in any way b1· relat.,d thereto. 

Custodian: 

NASA- George C. Marshall 
Space Flight Center 

1. 1. 8 

Preparing Activity: 

George- C. Marshall Space 
Flight Center 

: 
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PARTS APPLICATION AND RELIABILITY BULLETIN 

TITLE: t_'i\PACI'l'OR' FIXED SECTION: MIL SPEC ABSTRACT 

TYPE 

Capacitor~. 

Fixed, 

Mica 

dielectri<., 

Established 

reliability 

01 ···-

02 

TYPE CMR 
(MILITARY SPECIFICATION Mll-C-39001) 

CMR 01 c 050 

CAPACITANCE 
Expres$ed in picofarads. First two digits 
represent significant figures. Last digit 
specifies the number of zeros to follow. 

CHARACTERISTIC 

--·c:·- --2-ool~---:;-2oo-r.=o-.o5-·7.-
Symbolt'Temp. Coelttcient PPM/ Cl _ Capacitance drift 

E -20 to • 100! ;-(0.1% 10.1 pF) 

5 pF to 
27 pF to 
68 pF to 
91 pF lo 

110 pF to 

180 pF to 
750 pF to 

1300 pF to 
1600 pf, 
1800 pf, 
2000 pf to 
2400 pf, 
2700 pf, 
3000 pf, 
3300 pf, 
3600 pf, 
3900 pF, 
4300 pf, 
4700 pF, 
5100 pf, 

F! Oto 70 !:~(0.05% :O.lpF) 

24 pF, .41 o"L X 

62 pF, .4 20" L X 

8 2 pF, .420"L X 

100 pF, .430"L X 

160 pf, . 430"l. X 

680 pf, . 700"L X 

1 200 pF, .700"L X 

1 500 pf, . 700"L X 

. 700"L X 

.71 o"L X 

2200 pF, . 71 O"L. X 

.71 O"L. X 

.71 O"L. X 

. 720"L X 

.720"L. 

.720"L. X 

.720"L X 

. no"L X 

.730"L X 

.730"L X 

STYLE 

dipped rectangular case 

.280"W. X .140"T. 

.280"W. X .140"1. 

.280"W. X .150"T. 

.280"W. X .150"T. 

.290"W . X 150"T. 

. 440"W . .130"T . 
.450"W . X .140"T. 
.450"W . X .150"T . 
. 460"W . X .150"T . 
.460"W . X .150"T. 
. 460"W . X .160"T . 
. 460"W. X .190"T . 
.470"W. X .200"T. 
.470"W . X .21 O"T . 
.4RO"W. .220"T . 
.470"W. X .230"T. 
.490"W . X .240"T . 
.490"W . X .250"T. 
.490"W. X .260"T . 
.500"W. X .270"T . 

I~POIAIION 
atNOIX SYSTEMS DIVISION 

1. 2. 0 

03 

04 

VOLTAGE 

3 = 300V DC 

CAPACITANCE 
TOLERANCE 

F ± 1 % or .5 pF, 
whichever 
is greater 

1 ±5% 

5600 pF, .720"L X . 790"W . 
6200 pF, . 720"L X . 8oo"w . 
6800 pF, . 720"L X .8oo"w . 
7500 pf, . 730"L X . 8oo·w . 
8 200 pF, .730"L X . 8oo·w . 
9100 pf, . 730"L X .8oo"w . 

10000 pf, .730"L. X . 8oo"w . 
11000 pf, . 740"L. X . 810"W . 
1 2000 pf, . 740"L X . 810"W . 
13000 pf, .740"L X . 810"W . 
15000 pf, .740"L X . 820"W . 
16000 pF, . 740"L X . 820"W . 
1 8000 pf, . 750"L X . 820"W . 
20000 pf, .750"L X . 830"W . 

2 2000 pf, 1.350"L X . 800"W. 
24000 pf, 1.360"L. X . 800"W. 
27000 pf, 1.360"L. X . 800"W. 
30000 pf, 1.370"L. X . 810"W. 
33000 pf, 1.370"L X .810"W. 
36000 pf, 1.380"L X . 820"W. 
39000 pf, 1.380"L X . 820"W. 
43000 pf, 1.390"L. X . 830"W. 
47000 pF, 1.400"l. X . 830"W. 
51000pf, 1.41 o"L. X . 8so·w. 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

FAILURE 
RATE 
LEVEL 

(Expressed in 
%I 1 000 hrs.} 

M == 1.0 
p ~"' 0.1 

R --- 0.01 
s '- 0.001 

T -- 0.0001 

.220"T . 

.220"T . 

.230"T 

.240"T . 

.250"T . 

.260"T. 

.270"T . 

.280"T . 

.290"T . 

.300"T . 

.330"T . 
.340"T . 
.360"T . 
.380"T . 

.240"T . 

.250"T . 

.260"T . 

.280"T . 

.290"T. 

.310"T . 

.330"T . 

.350"T . 
.380"T . 
.400"T . 
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MILITARY SPECIFICATION 

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) 

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 (de) 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 l,Oob hours (~ee 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 Classification.-

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

CSR13 B 565 K L 

I I T I _L 
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.i.l Style.- The style is identified by the three-letter symbol "CSR" 
followed by a 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 

I. 3. 0 
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1.2.1.2 DC rated and surge voltages.- The de rated and surge voltages are 
identified by a stngle 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 l25°C 

Volts Volts Volts Volts -- - - -
B - - - 6 8 4 5 
c - - - 10 13 7 9 
D - - - 15 20 10 12 
E - - - 20 26 13 16 
F - - - 35 46 23 28 
G - - - 50 65 33 40 
H - - - 75 98 50 64 
J - - - 100 130 67 86 

1.2.1.3 Capacitance.- The nominal capacitance value expressed in picofarads 
is identified by a three-digit number; the first two digits represent significant 
figures and the last digit specifies the number of zeros to follow. 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 (±) 

K - - - - - - - - - 10 
M - - - - - - - - - 20 

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

L 
M 
p 

R 
s 

2 

TABLE III - Failure rate level (established at a 
60-percent confidence level). 

Symbol Failure rate level 

Percent/1,000 hr 
- - - - - - - - - - - 2:0 
- - - - - - - - - - - 1.0 
- - - - - - - - - - - 0.1 
- - - - - - - - - - - 0.01 
- - - - - -- - - - - 0.001 

1. 3. 1 
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MILITARY SPECIFICATION SHEET 

MIL-C-39003/lB 
26 March 1970 
SUPERSEDING 
MIL-C-39003/1A 
28 November 1966 

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. 

Case 
~-

L 
size !.,031 

A .286 
B .474 
c .686 
D .786 

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

CASE + 
o-----1) 1--l --o 

CIRCUIT DIAGRAM 

·--·---
Dimensions 

D M J 
+.016 ±.002 Max 
-.015 
.135 .020 .422 

INCHES MM INCHES MM INCHES 
.002 .05 .135 3.43 .474 
.015 .38 .185 4.70 .610 
.016 .41 .250 6.35 .686 
.020 .51 .286 7.26 .786 

.185 .020 .610 .025 .64 .289 7.34 .822 

.289 .Oi.5 .822 .031 .79 .351 8.92 .922 

.351 .025 .922 .094 2.39 .422 10.72 1.500 

MM 
12.04 
15.49 
17.42 
19.96 
20.88 
23.42 
38.10 

1. Dimens1ons 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. 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. FSC 5910 
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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 I. 

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. 
6C -Within tolerance 

specified. 
DF - See table I. 
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Step 2 (-55° C): 6C- Within ±10 percent of 
step 1 value. 

DF - See table I. 
Step 3 (+25° C): DCL- See table I. 

6C - Within ± 2 percent of 
step 1 value. 

DF - See table I. 
Step 4 (+85° C):DCL- See table I. 

6C - Within ± 8 percent of 
step 1 value. 

DF - See table I. 
Step 5 ( + 25 o C): DCL - See table I. 

6C - Within ± 2 percent of 
step 1 value. 

DF - See table I. 

Surge voltage: In accordance withMIL-C-39003. 
DCL - See table I. 
6C - Within ± 2 percent of initial value. 
DF - See table I. 

Life: Method 108 of MIL-STD-202. 
250 and 2, 000 hours: 

At 25° C: DCL - See table I. 
6C - Within ± 2 percent of 

initial measured value. 
DF - See table I. 

At 85° C: DCL - See table I. 
At 125° C: DCL- See table I. 

10, 000 hours: 
At 25° C: DCL - 200 percent of initial 

requirement. 
6C - Within ± 10 percent of 

initial measured value. 
DF - See table I. 

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 characteristic·s 

DC rated Capaci- Capacitance DC leakage 
Type voltage tance tolerance 

designation!/ symbol +25° c +85° c +125° c 

volts p.f IJ.a p.a IJ.a 

CSR13B565K- 6 5.6 K • 5 6 7.5 

B685-- 6 6.8 K,M . 5 6 7.5 
B476-- 6 47.0 K,M 3. 0 24 30.0 

B566K- 6 56.0 K 3.0 24 30.0 
B157-- 6 150.0 K,M 9.0 90 113.0 

B187K- 6 180.0 K 11.0 110 138.0 

B277K- 6 270.0 K 13.0 130 163.0 

B337-- 6 330.0 K,M 15.0 150 188.0 

C395K- 10' 3. 9 K • 6 0 7.5 

C475-- 10 4.7 K,M .7 7 8.8 
C276K- 10 27.0 K 4.0 40 50.0 
C336-- 10 33.0 K,M 5.0 50 63.0 
C396K- 10 39.0 K 5.0 50 63.0 

C826K- 10 82.0 K 8.0 80 100.0 

C107-- 10 100.0 K,M 10.0 100 125.0 

C127K- 10 120.0 K 12.0 120 150.0 

C187K- 10 180.0 K 18.0 180 226.0 
C227-- 10 220.0 K,M 20.0 200 250.0 

D275K- 15 2.7 K • 6 6 7.5 

D335-- 15 3. 3 K,M • 8 8 10.0 

D186K- 15 18.0 K 3. 5 35 44.0 

D226-- 15 22.0 K,M 4.0 40 50.0 

D566K- 15 56.0 K 8.0 80 100.0 
D686-- 15 68.0 K,M 10.0 100 125.0 

D127K- 15 120.0 K 18.0 180 226.0 
0157-- 15 150.0 K,M 20.0 200 250.0 

E125K- 20 1.2 K . 6 6 7.5 
E155-- 20 1.5 K,M . 6 6 7.5 

E185K- 20 1.8 K . 6 6 7.5 

E225-- 20 2.2 K,M . 8 8 10.0 

E825K- 20 8.2 K 2. 0 20 25.0 

E106-- 20 10.0 K,M 3.0 30 38.0 

E126K- 20 12.0 K 3. 5 35 44.0 

E156-- 20 15.0 K,M 4. 0 40 50.0 

E276K- 20 27.0 K 5.0 50 63.0 

E336-- 20 33.0 K,M 7.0 70 88.0 

E396K- 20 39.0 K 8.0 80 100.0 

E476-- 20 47.0 K,M 9.0 90 113.0 

E566K- 20 56.0 K 11.0 110 138.0 

E686-- 20 68.0 K,M 14.0 140 175.0 

E826K- 20 82.0 K 16.0 160 200.0 

E107-- 20 100.0 K,M 20.0 200 250.0 

F565K- 35 5.6. K 2. 5 25 32.0 

F685-- 35 6.8 K,M 3. 0 30 38.0 

F226-- 35 22.0 K,M 8.0 80 100.0 

F276K- 35 27.0 K 9.0 90 113.0 

F336-- 35 33.0 K,M 11.0 110 138.0 

F396K- 35 39.0 K 14.0 140 175.0 

F476-- 35 47.0 K,M 16.0 160 200.0 

!/ See footnote at end of table. 
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Dissipation factor Case 
size 

-55° c +85° c 
+25° c +125°C 

t percent perc en 

4 4 A 
6 6 A 
6 6 B 
6 6 B 
8 8 c 
8 8 c 
8 8 D 
8 8 D 

4 4 A 
4 4 A 
6 6 B 
6 6 B 
6 6 B 
6 6 c 
8 8 c 
8 8 c 
8 8 D 
8 8 D 
4 4 A 
4 4 A 
6 6 B 
6 6 B 
6 6 c 
6 6 c 
8 8 D 
8 8 D 

4 4 A 
4 4 A 
4 4 A 
4 4 A 
6 6 B 
6 6 B 
6 6 B 
6 6 B 
6 6 c 
6 6 c 
6 6 c 
6 6 c 
6 6 D 
6 6 D 
6 6 D 
8 8 D 

4 4 B 
6 6 B 
6 6 c 
6 6 D 
6 6 D 
6 6 D 
6 6 D 
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TABLE I. Style CSR13 characteristics. - (Continued) 

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

d~§ignation!/ symbol +25° c +85° c +125° c -55° c +85° c 
+25° c +125° c 

'' 

volts p.f p.a p.a p.a percent percent 

CSR13G472-- 50 .0047 K,M . 5 5 6.3 2 4 
G562K- 50 .0056 K • 5 5 6. 3 2 4 
G682-- 50 .0068 K,M • 5 5 6. 3 2 4 
G822K- 50 .0082 K • 5 5 6.3 2 4 
G103-- 50 .01 K,M • 5 5 6.3 2 4 
G123K- 50 .012 K • 5 5 6.3 2 4 
G153-- 50 • 015 K,M • 5 5 6.3 2 4 
G183K- 50 .018 K • 5 5 6.3 2 4 
G223-- 50 . 022 K,M • 5 5 6.3 2 4 
G273K- 50. . 027 K . 5 5 6. 3 2 4 
G333-- 50 .033 K,M . 5 5 6. 3 2 4 
G393K- 50 . 039 K . 5 5 6. 3 2 4 
G473-- 50 . 047 K,M • 5 5 6. 3 2 4 
G563K- 50 . 056 K . 5 5 6. 3 2 4 
G683-- 50 . 068 K,M . 5 5 6. 3 2 4 
G823K- 50 . 082 K . 5 5 6. 3 2 4 
G104-- 50 .1 K,M . 5 5 6. 3 2 4 
G124K- 50 .12 K • 5 5 6. 3 2 4 
G154-- 50 .15 K,M • 5 5 6. 3 2 4 
G184K- 50 .18 K • 5 5 6. 3 2 4 
G224-- 50 • 22 K,M • 5 5 6. 3 2 4 
G274K- 50 • 27 K • 5 5 6. 3 2 4 
G334-- 50 • 33 K,M • 5 5 6.3 2 4 
G394K- 50 • 39 K • 5 5 6.3 2 4 
G474-- 50 .47 K,M • 5 5 6. 3 2 4 
G564K- 50 .56 K • 5 5 6. 3 2 4 
G684-- 50 • 68 K,M • 5 5 6. 3 2 4 
G824K- 50 • 82 K • 5 5 6. 3 2 4 
G105-- 50 1.0 K,M . 8 8 10.0 2 4 
G125K- 50 1.2 K . 9 9 11.0 4 4 
G155-- 50 1.5 K,M 1.2 12 15.0 4 4 
G185K- 50 1.8 K 1.4 14 18.0 4 4 
G225-- 50 2.2 K,M 1.7 17 22.0 4 4 
G275K- 50 2.7 K 2.0 20 25.0 4 4 
G335-- 50 3.3 K,M 2. 5 25 32.0 4 4 
G395K- 50 3.9 K 3.0 30 38.0 4 4 
G475-- 50 4.7 K,M 3. 5 35 44.0 4 4 
G565K- 50 5.6 K 4.5 45 56.0 4 4 
G685-- 50 6.8 K,M 4.5 45 56.0 6 6 
G825K- 50 8.2 K 5.0 50 63.0 6 6 
G106-- 50 10.0 K,M 5.0 50 63.0 6 6 
G126K- 50 12.0 K 6.0 60 75.0 6 6 
G156-- 50 15.0 K,M 8. 0 80 100.0 6 6 
G186K- 50 18.0 K 9.0 90 113.0 6 6 
G226-- 50 22.0 K,M 11.0 110 138.0 6 6 

H104-- 75 .1 K,M . 5 5.0 6.3 2 4 
H124K- 75 .12 K • 5 .\l 5. 0 6.3 2 4 
H154-- 75 .15 K,M • 5 5. 0 6. 3 2 4 
H184K- 75 .18 K • 5 5.0 6.3 2 4 
H224-- 75 • 22 K,M • 5 5.0 6. 3 2 4 

!/ See footnote at end of table. 
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Case 
size 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
B 
B 
B 
B 
B 
B 
B 
B 
c 
c 
c 
c 
c 
c 
c 
D 

A 
A 
A 
A 
A 
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TABLE I. Style CSR13 characteristics. - (Continued) 

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

designation!/ symbol +25° c +85" c +125" c -55° c +85° c 
+25° c +125° c 

volts /lf Jla Jla Jla 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- 75 • 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-- 75 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-- 75 1.5 K,M 1.0 10.0 13.0 4 4 B 
H185K- 75 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-- 75 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 

J472-- 100 • 0047 K,M . 5 5.0 0.3 2 4 A 

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 

J474-- 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 

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

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

designation.!/ symbol +25° c +85° c +125° c -55° c +85° c 
+25° c +125°C 

volts (.lf pa (.la 11a jPercent percent 

CSR13J105-- 100 1.0 K,M • 5 5.0 6. 3 2 4 
Jl25K- 100 1.2 K • 5 5.0 6. 3 4 4 
J155-- 100 1.5 K,M 1.0 10.0 13.0 4 4 
J185K- 100 1.8 K 1.0 10.0 13.0 4 4 
J225-- 100 2.2 K,M 1.5 15.0 19.0 4 4 
J275K- 100 2.7 K 1.5 15.0 19.0 4 4 

Case 
size 

B 
B 
B 
B 
B 
B 

.!/ 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 ('i'o/1,000 hrs) Failure rate level ('lo/1,000 hrs) 

Type 1/ L M p R s Type L M p R s 
designation- designation.!/ 

2.0 1.0 0.1 0.01 0.001 2.0 1.0 0.1 0.01 0.001 

CSR13B565K- 2001 2241 2481 2721 2961 CSR13D226M- 2032 2272 2512 2752 2992 
B685K- 2002 2242 2482 2722 2962 D566K- 2033 2273 2513 2753 2993 
B685M 2003 2243 2483 2723 2963 D686K- 2034 2274 2514 2754 2994 
B476K- 2004 2244 2484 2724 2964 D686M- 2035 2275 2515 2755 2995 
B476M 2005 2245 2485 2725 2965 D127K- 2036 2276 2516 2756 2996 
B566K- 2006 2246 2486 2726 2966 D157K- 2037 2277 2517 2757 2997 
B157K-

1 
2007 2247 2487 2727 2967 D157M- 2038 2278 2518 2758 2998 

B157M- 2008 2248 2488 2728 2968 E125K- 2039 2279 2519 2759 2999 
B187K-12009 2249 2489 2729 2969 E155K- 2040 2280 2520 2760 3000 
B277K- 2010 2250 2490 2730 2970 E155M- 2041 2281 2521 2761 3001 
B337K- 2011 2251 2491 2731 2971 El85K- 2042 2282 2522 2762 3002 
B337M 20J2 2252 2492 2732 2972 E225K- 2043 2283 2523 2763 3003 
C395K- 2013 2253 2493 2733 2973 E225M- 2044 2284 2524 2764 3004 
C475K- 2014 2254 2494 2734 2974 E825K- 2045 2285 2525 2765 3005 
C475M 2015 2255 2495 2735 2975 E106K- 2046 2286 2526 2766 3006 
C276K- 2016 2256 2496 2736 2976 E106M- 2047 2287 2527 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- 2019 2259 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- 2052 2292 2532 2772 3012 
C107M 2022 2262 2502 2742 2982 E336M- 2053 2293 2533 2773 3013 
C127K- 2023 2263 2503 2743 2983 E396K- 2054 2294 2534 2774 3014 
C187K- 2024 2264 2504 2744 2984 E476K- 2055 2295 2535 2775 3015 
C227K- 2025 2265 2505 2745 2985 E476M- 2056 2296 2536 2776 3016 
C227M 2026 2266 2506 2746 2986 E566K- 2057 2297 2537 2777 3017 
D275K- 2027 2267 2507 2747 2987 E686K- 2058 2298 2538 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- 2030 2270 2510 2750 2990 E107K- 2061 2301 2541 2781 3021 
D226K- 2031 2271 2511 2751 2991 E107M- 2062 2302 2542 2782 3022 

.!/ 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 ('fo/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 

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- 2114 2354 2594 2834 3074 

F226K - 2066 2306 2546 2786 3026 G824K- 2115 2355 2595 2835 3075 

F226M 2067 2307 2547 2787 3027 G105K- 2116 2356 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 

G472K- 2074 2314 2554 2794 3034 G225M- 2123 2363 2603 2843 3083 

G472M 2075 2315 2555 2795 3035 G275K- 2124 2364 2604 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 G475K- 2128 2368 2608 2848 3088 

G103K- 2080 2320 2560 2800 3040 G475M- 2129 2369 2609 2849 3089 

G103M 2081 2321 2561 2801 3041 G565K- 2130 2370 2610 2850 3090 

G123K- 2082 2322 2562 2802 3042 G685K- 2131 2371 2611 2851 3091 

G153K- 2083 2323 2563 2803 3043 G685M- 2132 2372 2612 2852 3092 

G153M 2084 2324 2564 2804 3044 G825K- 2133 2373 2613 2853 3093 

G183K- 2085 2325 2565 2805 3045 G106K- 2134 2374 2614 2854 3094 

G223K- 2086 2326 2566 2806 3046 G106M- 2135 2375 2615 2855 3095 

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- 2100 2340 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 H474K- 2154 2394 2634 2874 3114 

G274K- 2106 2346 2586 2826 3066 H474M- 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 

G474K- 2110 2350 2590 2830 3070 H824K- 2159 2399 2639 2879 3119 

G474M 2111 2351 2591 2831 3071 H105K- 2160 2400 2640 2880 3120 

1' J See footnote at end of table. 
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TABLE II. Cross reference of replaced parts. - (Continued) 

Superseded dash number Superseded dash number 

Type 
Failure rate level (%/1,000 hrs) 

Type 
ll"ailure rate level ('1o/l,OOO 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 0.1 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 J473M- 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 2927 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- 2212 2452 2692 2932 3172 
H685M- 2176 2416 2656 2896 3136 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- 2217 2457 2697 2937 3177 
H156K- 2181 2421 2661 2901 3141 J394K- 2218 2458 2698 2938 3178 
H156M- 2182 2422 2662 2902 3142 J474K- 2219 2459 2699 2939 3179 
J472K- 2183 2423 2663 2903 3143 J474M- 2220 2460 2700 2940 3180 
J472M- 2184 2424 2664 2904 3144 J564K- 2221 2461 2701 2941 3181 
J562K- 2185 2425 2665 2905 3145 J684K- 2222 2462 2702 2942 3182 
J682K- 2186 2426 2666 2906 3146 J684M- 2223 2463 2703 2943 3183 
J682M- 2187 2427 2667 2907 3147 J824K- 2224 2464 2704 2944 3184 
J822K- 2188 2428 2668 2908 3148 J105K- 2225 2465 2705 2945 3185 
J103K- 2189 2429 2669 2909 3149 J105M- 2226 2466 2706 2946 3186 
J103M- 2190 2430 2670 2910 3150 J125K- 2227 2467 2707 2947 3187 
J123K- 2191 2431 2671 2911 3151 J155K- 2228 2468 2708 2948 3188 
J153K- 2192 2432 2672 2912 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- 2231 2471 2711 2951 3191 
J223K- 2195 2435 2675 2915 3155 J225M- 2232 2472 2712 2952 3192 
J223M- 2196 2436 2676 2916 3156 J275K- 2233 2473 2713 2953 3193 
J273K- 2197 2437 2677 2917 3157 

!/ Complete type designation will include an additional symbol for appropriate failure rate 
level. 
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MILITARY SPECIFICATION 

Ml L-C- 39006A 
6 DecP.mber 1q67 
i:f'u t>r(ilS-Ef)friit}- -
Ml L-C -:i9006 
10 Odob!'r 1963, and 
MlL-C-38102B(lJSAF)(in part) 
25 May 19G4 
(St>e 6. :!) 

CAPACITORS, FIXED, ELECTROLYTIC (NONSOLID ELF.CTHOLYTE), TANTALUM, 
ESTABLISHED IH':LIABJLITY, 

1. SCOPE 

GENE HAL S Pl•:CI FIC ATIO!~ FOH 

This Hpecification is mauch1lory for usp by all J)ppart
!J:l~lll~-~iJ.l(f~A:g-(;il_t}_~~:~r tlw lkpart•iwill ([ f>c~l:~n:;c:- ----

1. 1 Scope. This specification covers the general requirements fur established rt>liability, 
tantalurii; electrolytic: (nonsolid electrolyte), fixed capacitors (polarized and nonpolarized), her
metically and nonhermelically scaled (see 1. 2.1. 6) in metal cases; all tubular types an• insulated. 
These capacitors are primarily intended for u:;e in filter, by-pass, and energy-storage applieations 
requiring large capacitance values but where clos<> toleram:cs arc not an important factor and where 
the alternating current (ae) component of voltage is small compared to the direct current (de) rated 
voltage. Capacitors covered by this specifiealion have failure ratP levels ranging from 2. 0 (or 1. O) 
percent to 0. 001 percent per 1, 000 hours (set' 1. 2. 1. 7). These failure rate levels ;u·e established 
at a 60-percent confidence level and maintained at a 10-perc.:pnt 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 arc based on catastrophic failures and failun•s occurring 
outside the degradation limits. 

1. 2 Classification. 

1. 2. 1 Type dl's_!t:nation. The type designation shall be in the following [orm, and as spt•eifit>d 
(sec 3. 1 and6. 6): . -------. 

CLH25 

-stt 
(1. 2. 1. 1) 

B 

~--L '-' harac:ter-
if; tic 

(1.2.1.2) 

D 150 

____ } ______ L 
Hated and Capacitanc<' 

surge (1.2.1.4) 
voltages 
(1.2.1.3) 

u 

____l_ . 
Capal'itanl'P 

lokr·aul'l' 
(1. 2. 1. 5) 

1. 2. 1. 1 Style: The style is identified by the lhrce-lcUPr symbol "C LH" followed by a two-digit 
number; the letters identify established reliability, l<~1lalum, ele<:trolytic (nonsolid electrolyte), 
fixed capacitors, and the number identifies a design f7ature of Uw capacitor. 

1. 2. 1. 2 Characteristic. The characteristic is identified by a single letter as shown in table I. 

TABLE I. Characteristic. 

Symbol Rated temperature (range) 

oc 
B - - - - - - - - - - - -55t~J 1 H5 1/ 

----- ---·---·---·--·--·-- -·- --·------ ···---·-·--·-···-- ------·--·----

_¥ When properly derated (sec 3. 1), these capacitors will operate up lo -l 125 o C. 

FSC 5910 
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1. 2. 1. 3 Rated and ~;uq.{e voltage:;. The rated and surge voltages are idPni.HiPd by a :-;ingh' 
letter as shown in table if.-- ·-- · ~-- ·-

·--------- --~-·-·· 

Rated voltage 
Symbol Suq~e voltagl' ( Hfi o C) 

Ral (!d (85° C) Derated (125° C) 
·-----1----------------------

A
B -
c -
D -
E -
F - - - -
G - - - -
II - -
.I .... - - - - - - - - - -
K-----------
M------------
p - - - - - - - - - - - -
Q---------------
1<-----------
S- ------
U - - - - - - - - - - - -
V------------

Vo H~z..-.9.~-

6 
8 

10 
15 
25 
30 
35 
50 
GO 
'15 

100 
125 
150 
200 
300 
375 
450 

--

Vults de 
-~---

Vult:-;
1 de 

4 (\. 9 
5 9.2 
7 11. 5 

10 17.2 
15 21:1.H 
20 34.5 
25 40.2 
30 57.5 
40 69.0 
50 86.2 
65 115 
1:15 144 

100 172 
150 230 
200 345 
250 431 
300 518 

1. 2. 1. 4 Capacitance. The nominal capacitance value, expressed in microfarads (IJ-f), is 
identifi1!d by -aThreC:.dT{;:lt number; the fin;t two digiU; represent signiiicant figures ::md the last 
digit specifies the numb1!r of zeros to follow. When the nominal capacitance is less than 10 and 
doe~: nut involve fractional values, the first (figit Hhall be a zero. When fraetional values of a Jtf 
are requin~d, the letter "H" shall be used to in,~icat£' the decimal point and shall be placed wiH'l"t' 
appropriate in tlw thrt!e-digit number. For ••xample: 1H5 repr('sents 1. 5 {Lf; OR1 n'presents 0.1 
11f; and Hl.5 represents 0.15 11-f. 

L 2. 1. 5 CapaeitancP tolerance. The eapacitnll<'.e lole!',uJee if> ide•ltifiEd by ~1 single letlt'r as 
shown in tabfC-:fi!~-· -- -- ·-·---·-··--

TABLE Ill. C:,pac1!<1Jt~? !o_~~-~;'!_H~~: 
r-·--··-·-- -------.---------------------------. 

Capacitance 1 Ollt'rance Symhol 
----------4--------------·- ·- ------------1 

K------------
M------------
s ------------
T - - - - - - - - - - - - -
u - - - - - - - - - - - - -

1. 4. 1 
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Mil ,-C- :l!JOOfiA 

1. <~.1. (j Typeof. !:it:al. Th<· lypP of seal ib tdt·nl ifi•·d by a sillf',k ll'llt•r ;ts shown in lahl<· IV. 

1. 2. 1. 7 Failure rate level. The failure ral<' l<'V<'I (Jwwd on Iii'<' lest pPdornH•d al tlfi" C) IS 

idPntified by-i1single-1<.:;n:-er·-a:.;:.,hown in table v. 

TABLE V. Failun~ t·atP lt•vt•l (•·slahlisiH'd al a 
·-GO-Ii<·l·i:Pnl .-onfi<l•·n<·p l<·wlt .. --·----· ·-···--·-·---------·--·- .. ------·- ------·------ J 

Syn1hol F:nlul'<' ralt• l<·wl 
---·------··--·------- ------····-· -----·--

L-- -
M-
p- -
11------
S-------

cylindrical case 
16 c. sintered slug 21 

23 
31 
33 

2.0 
1.0 
0.1 
0.01 
0.001 

STYLE 

etched-fo11, polarized 
etched-foil, non-polarized 
plain-foif, polarized 
plain-foil, non-polarized 

25 
27 
35 
37 

etched-foil, polarized 
etched- foil, non- polarized 
plain-foil, polarized 
plain-foil, non-polarized 

65 - · tubular case, sintered slug 
28 etched-foil, polarized 
29 etched-foil, non-polarized 
38 = plain-foil, polurized 
39 plain-foil, non-polarized 

I. 4. 2 
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MILITARY SPECil''ICATION SHEET 

Ml 1.-C -39006/1A 
f, l).,.,,.mbPr 1 qf.? 
~(J PEllSI<:-tiiNG. 
Ml 1.-C -:l9001l/1 
10 Oetohl'l" 196:1 
MlL-C-39006/!i 
10 Odober 1\l63 
MIL-C-39006/11 
10 October 1963, and 
MIL-C -31:!102/7U (USAF) 
25 May 1964 

CAPACITOHS, FIXED, ELECTHOLYTIC (NONSOLID ELECTHOLYTI<~), TANTALUM, 
(POLARIZED, ETCm;D FOIL), ESTABLISHED HELIABI IlTY, 

STYLE CLH25 

'£he ec~f!!ill_"tl_! ~~quin:n!ll.llt!l.!~~r proeuritl!> tlw eap;~eitm·s desc~i_lll'cl ~ll)r<'it_l_ shaH. 
~(J_Il!;i:>t -~U':l!:,;_~9c:u_r!'~!~t_<l,!_l~ ~!~e_isSUI'. in effeel o[ _ Speeifil'at ion MTL-C-39006: .. 

.---· 

o-I""--l f±- --<> 

CASE 

CIRCUIT DIAGRAM FOR 
CAPACITORS SEALED ON 

ONE END 

025 ±.002 
64 j: .05) 

' " 1--
_j D~A ( ~) 

- f ---- 1-

cr---r--=--i 1-±---o 
<"' 
~> 

d..LlJ 
CASE 

CIRCUIT DIAGRAM FOR 
CAPACITORS SEALED ON 

BOTH ENDS 
(SEE NOTE 4) 

Case - - . . . . . . ---- -·-· _____ .P.!!!I.£D~l~.--·-· 
Ba:-:;_ic case Insulated eaHe !!. We10to welCf size 

L ~ . 062 (1. ~)'/) D1 . 016 (. 41) n ma.x C max 

\f 
---

E1 • 681:1 ( 17. 4!1) . l!lfl (4. 7!1) . 219 ( [), 5fi) 1. lllll (30. 111) 

E2 .906 (<!:1.01) \ . <!81 (7. 14) . 312 ( 7. !)2) 1. 406 (:15. 71) 
G2 . 969 (24. Gl) . 281 (7.14) .:!12 ( 7.92) 1.4fi9 (37.:!1) 

E3 or G3 1. 438 (36. 53) . 375 (9. 53) . 406 (10. :ll) 1. 931! (49. 23) 

E4 or G4 2.125 (53. 91:1) . 375 (9. 53) . 406 (10. 31) 2. 625 (<i6. (ill) 

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) minimun•,· 0&2 inch (1. 57 mm)maximum, 
- beyond each end of the capaeltor body; however, when a shrink-fitted iusulaliun is used, it 

shall lap over the ends of the capacitor body. 

NOTES: 
1. Otmensions are in Inches. 
2. Mtllimelers are in parentheses. 
3. Metw equ";all:nts (to the nearest .01 mm) are given for general information only and are based upon I inch 
4. Tnere 1~, ~~~ 'IFWtt:rmtnate resistance hetween the metal ca~;e and llle nega11ve terminal. 

25.4 !IIIII. 

r'IGUHE 1. -~yl~C ~!~_?-~-~"2-~~it~!?.: 
FSC 5910 
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TABLE I. Capacitor characteristics and dash numbers (hermeticall·;-sealed'i 

Voltage 
Type 

designation Y Cap. I Cap. !Rated !Derated 
olerance (85 °C) (125 ° C) 

..H!_ I percent j volts 

CLR25BD600UG 60 
CLR25BD201UG- 200 
CLR25BD401UG- 400 
C LR25BD581 UG- 580 
CLR25BE400VG- 40 
CLR25BE121UG- 120 
CLR25BE251UG- 250 
CLR25BE351UG- 350 
C LR25BH180TG- 18 
CLR25BH600TG-I 60 
~~!"{~~BH750TG= I 75 
'L:1:~05H101TG I 100 
CLR2z,!3Hl51TG-i150 

CLR2oBK120TG 12 
30 
70 

100 
8 

25 

. 75. -15 15 
-75-151 15 
i-75:-15 15 

1
- ~~· -1~ I 1~ 
,- ;;>, -1;:, . 2;, 
I -- 1-J 2-~- i:J,- 0 ;) 

l- 75, -15 I 25 
j- 75, -15 i 25 
i- 50, -15 ! 50 
I~ 50, -15 l 50 
!-50. -151 50 
1-50:-15! 50 
~-50. -151 50 

,_50, -1~ r· 75 
-r50,-h 75 
• 50, -15 
.,. 50, -15 
-50 -15 

C LR25BK300TG
C LR25BK700TG
CLR25BK101TG
CLR25BM080TG
CLR23K>l250TG
C LR25R\1500TG
C L?c2 5R\!700TG
CLH25BQ040SG
CLR25BQ130SG
C LR25BQ250SG
(: LR2'::BQ360SG-

1- so: -151 
50 ,_50, -15 l 

-o 1 5o 1" ' 1 t '- ::>I 

41 '- 30, -15 I 

75 
75 

100 
100 
100 
100 
150 
150 13 -30-151 

25 -30:-151 
36 -30,-15. 

150 
150 

volts 

10 
10 
10 
10 
15 
15 
15 
15 
30 
30 
30 
30 
30 

50 
50 
50 
50 
65 
65 
65 
65 

100 
100 
100 
100 

Surge 
(85 ° C) 

volts 

17.2 
17.2 
17.2 
17.2 
28.8 
28.8 
28.8 

57.5 
57.5 I

. ~~: ~ 

57. s I 
57.5 

86.2 
86.2 
86.2 
86.2 

115 
115 
115 
115 
172 
172 
172 
172 

I 

Impedance 
(max) 

ohms 

55 
17 

9 
6 

83 
2-i 
13 
10 

180 
55 
52 
33 
22 

270 
110 

47 
33 

410 
130 

66 
47 

750 
250 
130 
.94 

DC 1c>aka£E ! l Part .\"o. !\139006· 01-
(n~ax) - ! Case I Failure r¥e leye! c-"i-.'1, 000 hrl 

25cCI
1
125°C: size I U2.0ll :\l(l.Ol~P(0.1)jR(0.01)jS(O.OOl) 

; 85 ° c 1 ! ; 
;...a 1 .L:.a 

2 
3 
6 
9 
2 
3 
6 

10 
2 
3 
-t 
'l 

5 

2 
3 
6 

10 
2 
2.5 
5 
7 
2 
3 
5 
8 

13 
40 
so 

100 
13 
-tO 
80 

lOJ 
13 
40 
iO 
75 

100 

13 
34 
80 

100 
12 
37 
75 

100 
13 
30 
80 

100 

G2 1001 
G0 1002 
G.; 1003 
G3 100.; 
G2 1005 
G3 100~ 
G4 10,~•:-

1 G5 
G2 

, G3 
I G5 

G . . ., 
G5 

G2 
G3 
G4 
G5 
G2 
G3 
G4 
G5 
G2 
G3 
G4 

' G.) 

lOGO 
1009 
1010 
lOll 
1012 

1
1 1013 

1015 
1015 
1017 
1018 
1019 
1020 
1021 
1022 
1023 
1024 
1025 
102i3 

102: 
1028 
1029 
1030 
1031 
1032 
1033 
1034 
1035 
1036 
1037 
1038 
10~.9 

1041 
1(}42 
1(}43 
1044 
1045 
1046 
104 
104 
104 
1050 
1051 
1052 

1053 
1054 
1055 
105€ 
1057 
1058 
1059 
1060 
1061 

i 1079 
i 1080 
l 1081 
I 1002 
I 1083 
.,. 1084 

1085 
1086 
1087 
1088 
1089 
1090 
1091 

' I 
10')2 I 

1063 
101:>41 
1065 i 
1067 l 
1068 : 
1059 ! 
1070 ! 
lOil ! 
1072 I 

1073 
1074 
1075 
1076 
1077 
1078 

1093 
1094 
1095 
1096 
1097 
1098 
1099 
1100 
1101 
1102 
1103 
1104 

1 11os 
1 1100 
I 1101 
i 1108 

1109 
1110 
1111 
1112 
1113 
1114 

' 1115 

l 1116 
1117 

II 1119 

1

1120 
1121 
1122 
1123 
1124 
1125 
1126 
1127 
1.128 
1129 
1130 

---------L----------~ 

~ 1 C(·:·:lplete type designation will include an additional letter symbol to indicatt' "failure rate lnel. 

) 

s: -t" 
I 
(j 
I 

Co> 
co 
0 
0 

~ -> 

) 

)>)> 
--~-

~'" n 
"-.):T 

~~ 
:D~ 
~ = 
0 
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MIL-C-:19006/2A 
6 llf'IC!!InbPr 1 q(,7 
SUPERSi·:riiNG 
MI L-C -3900(1/2 
10 Octobl'r 19H:I, 
Ml L-C -39006/6 
10 Ol'toht•r 19G:J, and 
MIL-!'-39006/12 
10 Odobl·r Hlli:l 

MIUTARY SPl':CII"ICATION Slflo:r•:T 

CAPACITOHS, FIXED, Jo:l.I•:CTilO!.YTIC (NONSOLII> l•:U:n'IIOLYTI•:). TANTALUM, 
(NON I'O!.AHI/,IO:IJ, I<TCIIJo:ll 1•'011.), I•:STAI\I.ISIII<:I> Ill< LIAI.lii.ITY 

STYLI•: CLH27 . 

Tl~~-' t:omplet,. n~quir·.,n•enU< for (H'OI'Ut'lll1•. IIH' ,.apal'il<>rs d••:;l·r·ihl'd ht•n·ill sh.lll 
~:onsi~t. oflliis donrlllPill<uHIIht· bsll1' 111 dfP<_:t of S(HTrfil'ail<lll MIL-C<WOOii. 

\ .1--
,) ( 
I J 
I I 
' I ,_I 

I.~OO::t.2'JO _.._ 
(3H.1016~'i) I 

~---~~sc-

~'"' 
E1 
E2 
G2 

E3 or c:J 
E4 or (j4 
E5 or G5 

• GHH (17. 4!!) 
. OOfi (23. 01) 
. 9fi\J (24. f.i1) 

1. 4:JH (:Hi. ;>3) 
2.125 (53. 911) 
2. 750 (fi9.1l5) 

TANTALUM ·; 
FEED-THROUGH 
LEAD 

\

.025 :t.002 
(.64.1'.05) 

c 

L 

-111c 
t I 
I I 
1-j 

-I I 

\ 
\ + 

[) 

DIA 

o....._,.~l--l) 1---T-<) 
-: 

r' t 
CIRCUIT DIAGRAM ::Lma. 

Dimensions 

. 11lH (4. 78) 

. 2111 ('/. 14) 

. 2HI (7. 14) 

. :l7~i (!J. 53) 

. :l7~ (!!.53) 

. :l7~i (\J. 53) 

. 219 ( 5. !lli) 

.:!12(7.1!2) 

. :ll2 ( 7. 02) 
. 4Uii ( 1 0. :11 ) 
. 4lHi (10. :n) 
• 10n ( 1 o. :n) 

CASE 

l. UHl (30. !H) 
1.40(i (35. '11) 
l.·lfi\) (37.31) 
1. 03H ( 49. 2:1) 
2.ti2!l (G!i. !iH) 
3. 250 (82. 55) 

1/Tlw case immlalion shall !•xtl'nd. 01!'> inl'h (. :!H nnn) lllinimum,. 062 inc:l\ (1. 5'7 mm) maximum, 
ueyond eaeh pnd of llw capadlor hody; how<·V<·r·, whl'll <1 shrink-filled insulation is used, il 
shall lap over tlw l'IHIS of l.h<' c;lp<H'ilot· hody. 

NOTES: 
l. DimensiOns are in inches. 
2. Mrllimeters are in parentheses. 
3. Metric equivalents (to the nearest .OJ rnm) are given for general information only and are based UJ!On I inch 2~.4 '"'"-

FIGURE 1. Style CLR27 capacitors: 
FSC 5910 
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TABLE I. Capacitor characteristics and dash numbers (hermetically-sealed) S::: 
- -

1--' 

I • ! - t"' 
, : ___ \-oltage ~ . DC leakage Part No. M39006/02- • n 

Type i Cap.f Cap. Rated Derated SUrge : Impedance (max) Case _ Failure rate level (':-0/1, 000 hr) ~ 
designation! . ; tolerance (S5 ° Cl, (125 ° C) .- (85 o C) : (max) . 25 o C 

1 

125: C · size , L(2. 0) M(l. O) P(O. 1) I R(O. 01) 1 S(O. 001) ~ 
I . • . : 85 c ' . I -~ 

.u.f i percent volts volts volts 
1 

ohms i jl.a i jl.a ' l I ~ 

CLR27BD400UG ~ l+ 75, -15 ~ ~ ~2 ! ~ I-; I ~ G2 . 1001 1025 1049 I 1073 I 1097 
CLR27BD121UG- 120 !~75, -15 15 10 17.2 27 i 3 : 40 G3 ' 1002 1026 1050 I 1074 I 1098 
CLR27BD251UG- 250 [,._ 75, -15. 15 10 17. 2 14 ~ 6 1 80 G4 ~ 1003 1027 · 1051 1 1075 i 1099 

i CLR27BD351UG- 350 '~ 75, -15 15 10 17.2 10 I 9 I 100 G5 : 1004 1028 
1
, 1052 1076 : 1100 

I CLR27BE200UG= 20 \-75,-15 25 15 28.8 170 I 2 I 13 G2 1005 1029 1053 1077 : llOl 

I 
CLR27BE700UG 70 1-75., -15 25 15 28.8 49 3 . 40 G3 1006 1030 1054 1078 1102 
CLR27BE-141UG- 140 i+ 75, -15 25 15 28.8 24 6 I 80 G4 1007 i 1031 1055 ! 1079 1103 
CLR27BE201UG- 200 :-75,-15 25 15 28.8 17 10 ~ 100 G5 1008 I 1032 . 1056 1080 1104 

l 
CLR27BH100TG- 10 -50, -15 , 50 30 I 57.5 339 2 ! 13 G2 1009 1033 1057 1081 1105 
CLR27BH300TG= 30 l+ 50, -15 ! 50 30 57. 5 113 3 40 ! G3 1010 ! 1034 i 1058 1082 'j' 1106 

i CLR27BH600TG_ 60 !-50, -15 50 30 57.5 _ 57 1 4 75 i G4 1011 ' 1035 1059 1083 1 1107 i CLR27BH800TG_ 80 i+50, -15 50 30 57.5 II 41 I 5 100 ; G5 1012 1036 1060 1084 ! 1108 
I CLR2713K060TG 6 -50, -15 75 50 86. 2 565 I 2 13 G2 1013 1037 1061 1085 1109 
' C LR27BK150TG=; 15 -50, -15 75 50 ; 86. 2 : 210 3 34 : G3 1014 1038 1062 1086 1110 

CLR27BK350TG ! 35 :-50, -15 75 50 ' 86.2 ! 97 5 80 G4 1015 1039 1063 1087 1111 
CLR27BK500TG= i 50 :-50,-15 75 50 i 86.2 II 68 I 10 I 100 G5 1016 1040 1064 1088 1112 
CLR27B?I.I040TG j 4 !+50, -15 100 65 1 115 845 2 i 13 G2 1017 1041 1065 1089 ; 1113 
CLR27BM120TG=i 12 !-50, -15 100 65 I 115 283 3 I 37 G3 1018 I 1042 I 1066 1090 I 1114 
CLR27BM250TG -I 25 ·-50, -15 100 65 I 115 135 5 ' 75 G4 1019 ' 1043 1067 1091 1115 
CLR27BM350TG- 35 , ... 50, -15 100 65 I 115 97 7 100 G5 I 1020 1044 1068 i 1092 1116 
CLR27BQ020SG I 2 i- 30, -15 150 100 I 172 1690 2 13 G2 1021 1045 1069 1093 1117 
CLR27BQ060SG= 6 !+ 30, -15 150 100 172 565 3 30 G3 1022 ! 1046 1070 1094 ; 1118 
CLR27BQ120SG 12 ~~30, -15 150 100 172 I 283 5 80 G4 1023 1047 1071 1095 1119 
CLR27BQ180SG= I 18 --30, -15 150 100 l 172 I 182 8 100 G5 1024 1048 1072 1096 1120 

*"' 
0'-

_!/Complete type designation v.-ill include an additional letter symbol to indicate failure rate level. 
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Attachment II 
ATM 241 Rev D 

MILITARY SPECH'ICATION SHEET 

MILI-C-39006/3A 
6 llectllllber 1967 

SUPE~ 
MIL-C -39006/3 
10 October 1963, 
MIL-C -39006/7 
10 OCtober 1963, 
MIL-C-39006/13 
10 October 1963, and 
MIL-C -38102/5B (USAF) 
25 May 1964 

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

STYLE CLR35 

,.025 %.002 
TANTALUM- \ (.64 :t.05) 

WELD FEED -THROUGH \ 
_______ _1:-_EAD _ _ ____ =\ _____ t- __ _ 

~=-) f-L---o 

CASE 

CIRCUIT DIAGRAM FOR 
CAPACITORS SEALED ON 

ONE E{"D 

o-----~ I-±-~ 
<_. 

dk 
CASE 

CIRCUIT DIAGRAM FOR 
CAPACitORS SEALED ON 

BOTH ENDS 
(SEE NOTE 4) 

Case ·------- ______________ _jUlliLeruiJ.UilLS__ 

size -------- Basic case _____ Insulated ca~~v-1 W~idto weld 
L:1 .062(1.57) n .t .016(.41) -----DnuiX·--------- Crnax _______ _ 

f-------+----- --------------- ·-·--·------ ------·-··----------
E1 .61Hl(17.48) .188(4.78) .219( 5.56) 1.188(30.18) 

G2 .969(24.61) .281('1.14) .312( 7.92) 1.469(37.31) 
E2 .906(23.01) .281(7.14) [_ .312( 7.92) 1.406(35.71) 

E3 or G3 1. 438 (36. 53) . 375 (9. 53) . 406 (10. 31) 1. 938 (49. 23) 

L 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 mch (1. 57 mm)maximum, 
- beyond each end of the capacitor body; however, when a shrink-fitted insulation is used, it 

sball lap over the ends of the capacitor body. 

NOTI:.S: 
I. 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. 
4. There is an indeterminate resistance between the metal case and the negative terminal. 

FIGURE 1. Style CLR35 capa~~or~ 
FSC 5910 

l. 4. 7 
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TABLE I. Capacitor characteristics and dash numbers (hermetically-sealed). :: 

Type 
de si ;nation!. 

CLR35BD180MG 
C:.....'l.35BD550~G
CL'l.2·5BD111MG
CL~35BD161~G
C :.....'l.35BE 120~!G
C ::_::::3 5BE 350).!G
C:..?35BE700~1G
CL"!35BE10n!G
C:! .... =:35BF010MG
C L.''Z35BG068MG 
CL~35BH060~G
C'335BH200).!G
C:..?35BH400:\!G
C :..?35BH550~!G
C L?.35BK040'.\IG
C ::...R35BK140'.\!G
c::...::o35BK280~!G
c::...::::35BK400'.\!G
C :....."\2-5B'.\!030'.\fG
C LR35B.\UOO~fG
C :.....tz35B'.\!200'.\!G 
C i..rt35B:\!300'.\IG
CLR35BQ020).!G 
C :.....'l.35BQ0i0.\!G
C :...?35BQ140'.\!G
C ::...._:o.3~BQ200.\!G
C ::...._q35BR1R5'.\!G
C:...?35BR050).!G 
c::...._q25BR100.\!G
CLR35BR150.\!G
C L'qS5BS010MG
C :..?.3 5BS3R3.\!G
C LR35BS6R8:\!G
CLP.35BS100:\1G 
CL?.35BCR82~1G 

· C L?.35Bt:2R7.\!G
CL'l.35BL"5R6~G
C LR35Bt;8R2MG
CLR35BYR56MG-' 
C LR35BV2R2MG
CLR35BV3R9MG~ i 

, CLR35BV6R8MG-! 

Cap. c.w. 
tvler-
a.ncc 

;lf percent :volts 

18 = 20 
55 = 20 

110 '- 20 
160 '- 20 

12 '- 20 
35 = 20 
70 = 20 

100 = 20 
lO . = 20 
68 =20 

6 = 20 
20 = 20 
40 =20 
55 = 20 

4 = 20 
14 = 20 
28 = 20 
40 = 20 

3 = 20 
10 = 20 
20 = 20 
30 =20 

= 20 
=20 

14 = 20 
20 =20 
1. 5 = 20 
5 = 20 

10 = 20 
15 = 20 
1 =20 
3. 3 = 20 
6. 8 = 20 

10 =20 
0. 82 = 20 
2. 7 = 20 
5. 6 = 20 
8. 2 = 20 

0. 56· =20 
2. 2 %20 
3. 9 :-20 
6. 8 :o20 

15 
15 
15 
15 
25 
25 
25 
25 
30 
35 
50 
50 
50 
50 
75 
75 
75 
75 

100 
100 
100 
100 
150 
150 
150 
150 
200 
200 
200 i 
200 I 
300 
300 
300 
300 
375 
375 
375 
375 
450 
450 
450 
450 

volts 

10 
10 
10 
10 
15 
15 
15 
15 
20 
25 
30 
30 
30 
30 
50 
50 
50 
50 
65 
65 
65 
65 

100 
100 
100 
100 
150 
150 
150 
150 
200 
200 
200 
200 
250 
250 
250 
250 
300 
300 
300 
300 

; \"Olts 

17.2 
17.2 
17.2 
17.2 
28.8 
28.8 
2!l.8 
28.8 
34.5 
40.2 
57.5 
57.5 
57.5 
57.5 
86.2 
86.2 
86.2 
86.2 

115 
115 
115 
115 
172 
172 
172 
172 
230 
230 
230 
230, 
345 
345 
345 
345 
431 
431 
431 
431 
518 
518 
518 

. 518 

DC leak<U!e I 
Impedance. _i Ill\~") : Case , 

(ma.:") : 25- C : 125 c C j s1ze 

ohms 
125 

41 
20 
14 

186 
64 
32 
23 

223 
40 

340 
112 

56 
41 

558 
159 

80 
56 

743 
223 
112 

74 
1115 

319 
159 
112 

1800 
450 
250 
150 

2250 
750 
322 
225 

2810 
900 
450 
281 

5350 
1600 

800 
535 

! 85 c i 

~ 
2 
2 
4 
5 
2 
2 
4 
6 
5 
5 
2 
2 
4 
6 
2 
2 
4 
6 
2 
2 
3 
6 
2 i 
3 
4 
6 
2 
3 
6 

10 
10 
20 
35 
50 
10 
20 
35 
50 
10 
20 
35 
50 

~ 
4 G2 

10 G3 
20 G4 
30 G5 
4 ; G2 

10 ! G3 
20 G4 
30 G5 

'15 . G2 
2S I G5 
6 ' G2 

13 G3 
26 G4 
38 G5 

6 G2 
13 G3 
26 G4 
38 , G5 

6 1 G2 
13 j G3 
25 · G4 
38 G5 

6 G2 
13 G3 
26 G4 
38 G5 
20 G2 
70 G3 

100 G4 
200 G5 

50 G2 
100 , G3 
175 

1 
G4 

250 G5 
100 G2 
225 G3 
250 G-i 
325 G.) 
150 G2 
400 G3 
800 G4 

1000 G5 

~ Cc,mplete type designation will include an additional letter symbol to indicate failure rate level. 

) 

- --·· -·-------- r 
J'art '\o, :\-!39006 03- __ r. 

: _;_:.~..:.:·.: :·."::_ :. -.-~~ ( ~ ·-'.-- :::·) ~ 

L(2.0)j '-1(1.0': P(0.1l 1 R(0.01) S\0.001) 5 
1 g 

1001 
1002 
1003 
1004 
1005 
1006 
1007 
1008 
1009 
1010 
1011 
1012 
1013 
1014 
1015 
1016 
1017 
1018 
1019 
1020 
1021 
1022 
1023 
1024 
1025 
1026 
1027 
1028 
1029 
1030 
1031 
1032 
1033 
1034 
1035 
1036 
1037 
1038 
1039 
1040 
1041 
1042 

1043 
1044 
1045 
1046 
1047 
1048 
1049 
1050 
1051 
1052 
1053 
1054 
1055 
1056 
1057 
1058 
1059 
1060 
1061 
1062 
1063 
1064 
1065 
1066 
1067 
1068 
1069 
1070 
1071 
1072 
1073 
1074 
1075 
1076 
1077 
1078 
1CB 
1080 
1081 
1082 
1023 
1084 

1085 
1086 
1087 
1088 
1089 
1090 
1091 
1092 
1093 
1094 
1095 
1096 
1097 
1098 
1099 
1100 
1101 
1102 
1102 
1104 
1105 
1106 
1107 
1108 
1109 
1110 
1111 
1112 
1113 
1114 
1115 
1116 
1117 
1118 
1119 
1120 
1121 
1122 
1123 
1124 
1125 
1126 

1127 
1128 
1129 
1130 
1131 
1132 
1133 
1134 
1135 
1136 
1137 
1138 
1139 
1140 
1141 
1142 
1143 
1144 
1145 
1146 
1147 
1148 
1149 
1150 
1151 
1152 
1153 
1154 
1155 
1156 
1157 
1158 
1159 
1160 . 
1161 
1162 
11'33 
1164 
1165 
1166 : 
1167 
1168 : 

1169 
1170 
1171 
1172 
1173 
1174 
1175 
1176 
llii 
1178 
1179 
1180 
1181 
1182 
1183 
1154 
1185 
1186 
1187 
1188 
1189 
1190 
1191 
1192 
1193 
1194 
1195 
1196 
1197 
1198 
1199 
1200 
1201 
1202 
1203 
1204 
1205 
1206 
1207 
1208 
1209 
1210 ______ --...~. _____________ ; 
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ATM 241 Rev 0 

MlL-C-39006:'4A 
f.. 1 1f!('t~tnh~r 1 q(.,7 
sOI,fmsf:l)lNt; 
M1 L-C-:l900ti '4 
10 Ol'lolwr 1 !lt\3, 
M1L-C-a900!l 'tl 
10 Octol>N l!Jti:l, 
MlL-C-39006 1 14 
10 Qctolll'r 1963, and 
MJL-C-:HH02i6ll (USAF) 
25 May l!Jti4 

CAI'ACITOHI'i, ~'IXIW, I•:J.t•:CTilOLY'l'IC (NONSOI.IIl I•:LJ•:CTI!OI.V'I'I•:). 'I'ANTi\LllM 
(NONPOLAIU:liW, PLAIN FOIL), l•:STAJII.ISIIIW IU•:Lti\IIII.I'I'Y. 

::lTY LE C LH:I7 

~.:!!_':~'!.:~IJ!~t.£_ Ee_~ll1~l:t2~l~e!!'·~- ft~~· P_I.:~Jcur_iJI~ _lh<' cap<tt:it~~E~_dcs~l}_!l•~d ht>l'l'iH :;h;l_l~ 
consl~~-~f-~l~~~~<!<:ll~u-~nt andt_ht~~t;_lj~~~~-~n- ef!~t;tof _ ~~'"t;i_!~~ali~~~--rvn L_~c- 3!>~0().:_ __ 

TANTALUM 7 64 :t.05) 

L--. \

25 :t.002 

WELD\f~ - n ~~~~TH~~~C- ··- .. _CJ D_+;_A ___ r1_~ 
L I -- ---------------f I . -~ 

. c ·- -1 
1.500 :t .250 I . L -·· I 
(38.10:1: 6.35) -t- -1 

CIRCUIT DIAGRAM 

:c~--r--o --,1· 
~~ 

CASE 

Case DinH:n::;" vu::; -- r 
BaHk eaHe JnHulat(;d-~~aHt'l; ---- Weld lo Wl'ld 

L I • 062 (1. 57) .. r)--1 • 01{) (. 41)- D I~JaX 
. ··-- -· ----. 

El .f>88(17.41l) .1HH(4.7H) .219( :l.5li) l.l!lH(30.l!l) 
E2 . 90fi (23. Ol) . 2HI ('1.14) . :112 ( 7. !)2) 1. -lOti (:lfi. 71) I 
G2 .969(24.61) .2111('1.14) .312( 7.92) 1.4tl!J(:l7.:ll) 

1~3 or G3 1. 438 (36. 5:J) . 37~i (B.;,:!) • 406 (10. 31) 1. fl:lB (49. 2:1) li 

'-~~ :::: ~~ .. __ .. . t ~;-~ (~t~~J ___ : ~:~; ~~: ~~~ : :_~~ u~: ~:n ~: ~;~ ~~t~~i , 
1/The case insulation shall !!Xl!~nd. 015 inch(. 38 mw) Jllinimum,. 062 inch (1. 57 mm)nlaximum, 

beyond each Pnd· of lhe capacitor body; howPver, wlwn a shrink-fillPd in:;ulalion is uHl•d, it 
shall lap over tlw ends of the capacitor L>udy. 

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 l inch 25.4 mrn. 

FSC 5!)10 

1. 4. 9 
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TABLE I. Capacitor characteristics and dash numbers (hermetically-sealed) 
~ 

! Voltage DC leakage Part No. M39006/04-
Type Cap. Cap. fRat;d Derated Surge Impedance (max) Case Failure rate level (%/1 000 hr) 

designation!/ toler- '{85 C) (125 ° C) (85°C) (max) 25°C 125°C size L(2. 0) M(l. 0) : P(O. 1) I R(O. 01) S(O. 001) 
ance 85°C 

1!:!._ percent volts volts volts ohms ~ ~ 
CLR37BD100MG_ 10 ±20 15 10 17.2 220 2 4 G2 1001 1038 1075 1112 1149 
CLR37BD350MG 35 ±20 15 10 17.2 67 2 10 G3 1002 1039 1076 1113 1150 
C LR3 7BD700MG- 70 ±20 15 10 17.2 32 4 20 G4 1003 1040 1077 1114 1151 CLR37BD101MG- 100 ±20 15 10 17.2 22 5 30 G5 1004 1041 1078 1115 1152 CLR37BE060MG- 6 ±20 25 15 28.8 372 2 6 G2 1005 1042 1079 1116 1153 CLR37BE·200MG- 20 ±20 25 15 28.8 100 2 10 G3 1006 1043 1080 1117 1154 CLR37BE400MG- 40 ±20 25 15 28.8 56 4 20 G4 1007 1044 1081 1118 1155 CLR37BE600MG- 60 ±20 25 15 28.8 39 5 30 G5 1008 1045 1082 1119 1156 CLR37BH030MG- 3 ±20 50 30 57.5 670 2 6 G2 1009 1046 1083 1120 1157 CLR37BH100MG- 10 ±20 50 30 57.5 220 2 12 G3 1010 1047 1084 1121 1158 
CLR37BH200MG- 20 ±20 50 30 57.5 100 4 24 G4 1011 1048 1085 1122 1159 CLR37BH300MG- 30 ±20 50 30 57.5 67 6 36 G5 1012 1049 1086 1123 1160 
CLR37BK020MG 2 ±20 75 50 86.2 1000 2 6 G2 lOU 1050 1087 1124 1161 CLR37BK070MG- 7 ±20 75 50 86.2 320 2 13 G3 101£4 1051 1088 1125 1162 CLR37BK140MG- 14 ±20 75 50 86.2 150 4 24 G4 1015 1052 1089 1126 1163 CLR37BK200MG- 20 ±20 75 50 86.2 100 6 36 G5 1016 1053 1090 1127 1164 CLR37BM1R5MG 1.5 ±20 100 65 115 1487 2 6 G2 1017 1054 1091 1128 1165 CLR37BM050MG- 5 ±20 100 65 115 446 2 13 G3 1018 1055 1092 1129 1166 CLR37BM100MG- 10 ±20 100 65 115 220 4 24 G4 1019 1056 1093 1130 1167 CLR37BM150MG- 15 ±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 CLR37BQ1R2MG- 1.2 ±20 150 100 172 2000 3 12 G2 1022 1059 1096 1133 1170 CLR37BQ3R5MG= 3.5 ±20 150 100 172 638 3 13 G3 1023 1060 1097 1134 1171 CLR37BQ070MG 7 ±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 CLR37BRR75MG- 0.75 ±20 225 150 258 2700 10 50 G2 1026 1063 1100 1137 1174 CLR37BR2R5MG- 2.5 ±20 225 150 258 820 20 100 G3 1027 1064 1101 1138 1175 CLR37BR050MG 5 ±20 225 150 258 450 35 150 G4 1028 1065 1102 1139 1176 CLR37BR7R5MG- 7.5 ±20 225 150 258 270 50 250 G5 1029 1066 1103 1140 1177 CLR37BSR47MG - 0.47 ±20 300 200 345 4500 10 100 G2 1030 1067 1104 1141 1178 CLR37BS1R5MG- 1.5 ±20 300 200 345 1500 20 225 G3 1031 1068 1105 1142 1179 C LR3 7BS3R3MG- 3.3 ±20 300 200 345 643 35 250 G4 1032 1069 1106 1143 1180 CLR37BS4R7MG- 4.7 ±20 300 200 345 450 50 325 G5 1033 1070 1107 1144 1181 C LR3 7BUR39MG- 0.39 ±20 375 250 431 5620 10 150 G2 1034 1071 1108 1145 1182 C LR37BU1R2MG- 1.2 ±20 375 ' 250 431 1880 20 400 G3 1035 1072 1109 1146 1183 C LR3 7BU2R2MG- 2.2 ±20 375 I 250 431 900 35 800 G4 1036 1073 1110 1147 1184 C LR3 7BU3R9MG - 3.9 ±20 375 250 431 562 50 1000 G5 1037 1074 1111 1 1148 1185 

!/Complete type designation will include an additional letter symbol to indicate failure rate level. 
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Attachment II 
ATM 241 Rev 0 

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 

1-4-~-.250(6.35) MAX 

WELD % ± .031 (.79) 

-e=====::3-£:=::=----- ~ ~===~-E::::==~i-==:_1~ 

J.-o••:·~~ L :1. E 

.025 ± .002 
(.64 ± .05) 

T~---'-1+--o 

CASE 
CIRCUIT DIAGRAM 

Dimensims 
Case Basic case Insulated case 11 
size L +. 031 ~: 7~~ -. 016 . 41 

D ± • 016 (. 41) Dmax E ± • 250 (6. 35) 

ETl or GTl • 453 (11. 51) . 188 (4. 78) • 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 GT3 . 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. Mi IIi meters 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. 

FSC 5910 

I. 4. II 



TABLE I. Capacitor characteristics and dash_numbet'c (hermetically-sealed). 

...... 

·---------------r----, -----
! , I I I Type i Cap. 1 Cap. ;--Rated 
I designation!/ ~ j to!. [ (85 °C) 

L--------------·-<-----1·--·--··----l-----
1 I f.Lf percent! volt~ 

lcLR65BA300MG I 30 I -' 20 ! c 
1 CLR65BA300KG -·· ' :lo ± 10 I 6 

ICLR65BA6dOlV!G- I *68 c20 1 6 
CLR65BA630KG-i *68 ±10 i 6 

II CLR65DA141MG::_ I 140 ± 20 : 6 
CLR65BA141KG_ I 140 ± 10 ' 6 

I CLR65BA271MG __ 'I *270 ± 20 r, 

I CLR65BA271KG _ *270 =-10 6 
CLR65BA:S31MG 330 ± 20 6 
CLR65BA331KG ·- 330 ± 10 6 
CLR65BA561MG- *560 ± 20 6 
CLR65BA561KG -· *560 ± 10 6 
CLR65BB250MG- 25 ± 20 7 
CLR65BB250KG- 25 ± 10 7 

I CLR65BB560MG-::_ *56 ± 20 7 
CLR65BB560KG *56 ± 10 7 
C LR65BB221MG- *220 ± 20 7 
CLR65BB221KG- *220 ± 10 7 
CLR65BB431MG- *430 ± 20 7 
CLR65BB431KG -~ *430 ± 10 7 
CLR65BC200MG-::_ 20 ± 20 10 
CLR65BC200KG _ I 20 ± 10 10 
CLR65BC470MG *47 ±20 10 
CLR65BC470KG ~I *47 ± 10 10 
CLR65BC101MG 100 ±20 10 
CLR65BC101KG- 100 ±10 10 
CLR65BC181MG- *180 ± 20 10 
CLR65BC181KG- *180 ± 10 10 
CLR65BC251MG- 250 ± 20 10 
CLR65BC251KG- 250 ± 10 10 
CLR65BC391MG- *390 ± 20 10 
CLR65BC391KG- *390 ± 10 10 
CLR65BD150MG- 15 ±20 15 
CLR65BD150KG- 15 ± 10 15 
CLR65BD330MG- *33 ± 20 115 
CLR65BD330KG- *33 ± 10 15 
CLR65BD700MG- 70 ± 20 15 
CLR65BD700KG ~ 70 . ± 10 15 ! 10 

See footnotes at end of table. 

----------
Voltage 

I Derated Surge 
I (125 °C) {85 °C) 

. r-· 
volts volts i! 

4 6.9 
4 I 6. g 
4 6.9 

I 

4 6.9 
4 6.9 
4 6.9 
4 6.9 
4 6.9 
4 6.9 
4 6.9 
4 6.9 
4 6.9 
5 9.2 
5 9.2 
5 9.2 
5 9.2 
5 9.2 
5 9.2 
5 9.2 
5 9.2 I 7 11.5 
7 11.5 I 
7 11.5 I 7 11.5 
7 11.5 
7 11.5 
7 11.5 
7 11.5 

I 
7 11.5 
7 11.5 
7 11.5 
7 11.5 

10 17.2 
10 

117.2 10 17.2 
10 17.2 
10 17.2 

--r---..,----
1 _ I DC le 

owe~r~Imp. I ~ ctor (max) 1-+ 25 C ' 

__ cen!_ ohms E 

. 1 100 1 
• 1 100 1 
. 0 i 60 1 
. 0 I 60 1 

• 8 II 40 1 
. 8 40 1 
. 3 25 1 
. 3 I 25 1 
.4 i 20 2 
.4 20 2 
. 8 25 2 
.8 25 2 
• 6 100 1 
. 6 100 1 
• 8 59 1 
. 8 59 1 
. 3 30 1 
. 3 30 1 

7.5 25 2 
• 5 25 2 
. 1 175 1 
.1 175 1 

7.8 100 1 
• 8 100 1 
. 0 60 1 

5.0 60 1 
7.8 40 1 
7.8 40 1 
5.4 30 2 
5. 4 30 2 
5. 9 25 2 
5. 9 25 2 
5.7 155 1 
5.7 155 1 
2. 4 90 1 
2. 4 90 1 
3. 0 75 1 

117.2 !13.0 75 1 

-------· 
mge Capacitanc.e 

{) clgilg_~ at 
+ 125 c -55 C +85°C 1+125 C 
+85°C i 

E ie_ercen _eercentj percent 

2 -40 + 10.5! + 12 
2 -40 + 10.51 + 12 
2 -40 + 14 + 16 
2 -40 + 14 + 16 
3 -40 + 14 + 16 
3 -40 + 14 + 16 
6.5 -44 + 17.5 + 20 
6.5 -44 + 17.5 + 20 
7.9 -44 + 14 + 16 

I 
7.9 -44 + 14 + 16 

I 

13 -64 + 17.5 + 20 
13 -64 + 17.5 + 20 

2 -40 + 10.5 + 12 
2 -40 + 10.5 + 12 
2 -40 + 14 + 16 
2 -40 + 14 + 16 
7 -44 + 17.5 + 20 
7 -44 + 17.5 + 20 

I 13.8 -64 +17.5 + 20 
13.8 -64 I + 17.5 + 20 

2 -32 + 10. 5 + 12 
2 -32 + 10. 5 + 12 
2 -36 + 14 + 16 
2 -36 + 14 + 16 
4 -36 + 14 + 16 
4 -36 + 14 + 16 
7 -36 + 14 + 16 
7 -36 + 14 + 16 

10 -40 + 14 + 16 
10 -40 + 14 + 16 
15.6 -64 + 17.5 + 20 
15.6 -64 + 17.5 + 20 

2 -24 + 10.5 + 12 
2 -24 + 10.5 + 12 
2 -28 + 14 + 16 
2 -28 + 14 + 16 
4 -28 + 14 

I 
+ 16 

4 -28 + 14 .I + 16 

*"' ...... 
N 

J___ ~/Part No. 
Case~. Failure rate }( 
size L(2. O)· M(l. 0) 1 P(C 

GT1 11001 
GT1 1002 
GT1 1003 
GT1 1004 
GT2 1005 
GT2 1006 
GT2 1007 
GT2 1008 
GT3 11009 
GT3 i 1010 
GT3 11011 
GT3 1012 
GT1 1013 
GT1 1014 
GT1 1015 
GT1 1016 
GT2 1017 
GT2 1018 
GT3 1019 
GT3 1020 
GT1 1021 
GT1 1022 
GT1 1023 
GT1 1024 
GT2 1025 
GT2 1026 
GT2 1027 
GT2 1028 
GT3 1029 
GT3 1030 
GT3 1031 

I 
GT3 1032 
GT1 1033 
GT1 1034 
GT1 1035 
GTl 1036 
GT2 1037 
GT2 11038 

1125 
1126 
1127 
1128 
1129 
1130 
1131 
1132 
1133 
1134 
1135 
1136 
1137 
1138 
1139 
1140 
1141 
1142 
1143 
1144 
1145 
1146 
1147 
1148 
1149 
1150 
1151 
1152 
1153 
1154 
1155 
1156 
1157 
1158 
1159 
1160 
1161 
1162 

12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 

( 12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 

_g 
() 

1 
2 

,3 
~4 

·5 
6 
7 
8 
,g 
0 

L-1 
2 
3 
4 

f 5 
6 

f·7 
(:8 
!9 
'0 
'1 
',2 
''3 
'·4 
c5 
,. 6 

''7 
';8 
'3 
!0 
f 1 
f2 
P-3 
f4 
&5 
f<6 

iS: 
F 

I 
() 
I 

"" "' 0 
0 
a> --..._ 

"' > 
I 

1373 1497 
1374 1498 
1375 1499 
1376 1500 
1377 1501 
1378 1502 
1379 1503 
1380 1504 
1381 1505 
1382 1506 
1383 1507 
1384 1508 
1385 1509 
1386 1510 )>)> 

-f .. 
1387 1511 s::Dr 
1388 1512 n 

1'..)-::T 
1389 1513 ~3 
1390 1514 

~ .. 
::D;;! 

1391 1515 
!! = 1392 1516 0 1393 1517 

1394 1518 
1395 1519 
1396 1520 
1397 1521 
1398 1522 
1399 1523 
1400 1524 
1401 1525 
1402 1526 
1403 1 1527 
1404 1528 
1405 1529 
1406 1530 
1407 1531 
1408 1532 
1409 1533 
1410 I 1534 



...... 
,.r:. 

...... 
w 

1- Cap. Cap. 
designation!/ to!. 

IJ.f percent 

CLR65BD121MG *120 ±20 
-

CLR65BD121KG *120 ± 10 
CLR65BD171MG- 170 ±20 
CLR65BD171KG.:- 170 ± 10 
CLR65BD271MG *270 ±20 
CLR65BD271KG *270 ± 10 
CLR65BE 100MG- 10 ±20 

-
CLR65BE100KG 10 ± 10 
CLR65BE220MG- *22 ±20 

-CLR65BE220KG *22 ± 10 
C LR65BE 101MG *100 ±20 -CLR65BE101KG *100 ±10 
CLR65BE181MG- *180 ±20 
CLR65BE 181KG *180 ± 10 
CLR65BF080MG- 8 ± 20 
CLR65BF080KG 8 ± 10 
CLR65BF150MG- *15 ±20 

-
CLR65BF150KG *15 ± 10 
CLR65BF400MG 40 ±20 
CLR65BF400KG 40 ± 10 
CLR65BF680MG- .3<68 ± 20 

-
CLR65BF680KG *68 ±10 
CLR65BF101MG- 100 ±20 
CLR65BF101KG - 100 ± 10 
CLR65BF151MG- *150 ±2Q 
CLR65BF151KG 

-
*150 ± 10 

CLR65BH050MG- 5 ±20 
CLR65BH050KG 

- 5 ±10 
CLR65BH100MG- *10 ±20 
CLR65BH100KG - *10 ±10 
CLR65BH250MG- 25 ±20 
CLR65BH250KG - 25 ± 10 
CLR65BH470MG- *47 ±20 

-
CLR65BH470KG *47 ±10 
CLR65BH600MG- 60 ±20 

-
CLR65BH600KG 60 ±10 

-

See footnotes at end of table 

TABLE I. Capacitor characteristics and dash numbers (hermetically-sealed) (cant ) 
·-··-

-
Voltage DC leakage Capacitance ' !. _____ :i?P~rt No. J\1139006/09- ____ -

Rated Derated [ Surge Power Imp. (max) chane:e at Case· __ Failure rate level (1i'o/1 000 hr) 
{85 °C) (125 °C) I {85 °C) factor (max) + 25 c + 125 c -55 C ! + 85 C + 125"'C size L(2. i)fM(l. O)'P(O. 1) 'R(O. 01) S(O. 001) 

+85°C 

volts volts volts percent ohms IJ.a ~ .~ percent percent I -- --
15 10 17.2 34.5 50 1 7 -28 + 17.5 + 20 GT2 1039 1163 1287 1411 1535 
15 10 17.2 34.5 50 1 7 -28 + 17.5 + 20 GT2 1040 1164 1288 1412 1536 
15 10 17.2 24.6 35 2 10 -32 + 14 + 16 GT3 1041 1165 1289 1413 1537 
15 10 17.2 24.6 35 2 10 -32 + 14 + 16 

1 GT3 1042 1166 1290 1414 1538 
15 10 17.2 52.0 30 2 16 -56 + 17.5 + 20 I GT3 1043 1167 1291 1415 1539 
15 10 17.2 52.0 30 2 16 -56 + 17.5 + 20 r GT3 1044 1168 1292 1416 1540 
25 15 28.8 4.6 220 1 2 -16 +8 +9 GT1 1045 1169 1293 1417 1541 
25 15 28.8 4.6 220 1 2 -16 +8 +9 GT1 1046 1170 1294 1418 1542 
25 15 21:1.8 8. 3 140 1 2 -20 + 10.5 + 12 GT1 1047 1171 1295 1419 1543 
25 15 28.8 8.3 140 1 2 -20 + 10.5 + 12 GT1 1048 1172 1296 1420 1544 
25 15 28.8 30.0 50 1 10 -28 + 13 + 15 GT2 1049 1173 1297 1421 1545 
25 15 28.8 30.0 50 1 10 -28 + 13 + 15 GT2 1050 1174 1298 1422 1546 
25 15 28.8 47.7 32 2 18 -48 + 13 + 15 GT3 1051 1175 1299 1423 1547 
25 15 28.8 47.7 32 2 

I 
18 -48 + 13 + 15 GT3 1052 1176 1300 1424 1548 

30 20 34.5 4.5 275 1 2 -16 +8 + 12 GT1 1053 1177 1301 1425 1549 
30 20 34.5 4.5 275 1 2 -16 +8 + 12 GT1 1054 1178 1302 1426 1550 
30 20 34.5 9.1 175 1 2 -20 + 10.5 + 12 GT1 1055 1179 1303 1427 1551 

30 20 34.5 9.1 175 1 2 -20 + 10.5 + 12 GT1 1056 1180 1304 1428 1552 

30 20 34.5 12.1 65 1 4.8 -24 + 10.5 + 12 GT2 1057 1181 1305 1429 1553 

30 20 34.5 12.1 65 1 4.8 -24 + 10.5 + 12 GT2 1058 1182 1306 1430 1554 

30 20 34.5 29.6 60 1 8 -24 + 13 + 15 GT2 1059 1183 1307 1431 1555 

30 20 34.5 29.6 60 1 8 -24 + 13 + 15 GT2 1060 1184 1308 1432 1556 

30 20 34.5 18.6 40 2 12 -28 + 10.5 + 12 GT3 1061 1185 1309 1433 1557 

30 20 34.5 18.6 40 2 12 -28 + 10.5 + 12 GT3 1062 1186 1310 1434 1558 

30 20 34.5 41.5 35 2 18 -48 + 13 + 15 GT3 1063 1187 1311 1435 1559 

30 20 34.5 41.5 35 2 18 -48 + 13 + 15 GT3 1064 1188 1312 1436 1560 
50 30 57.5 3.4 400 1 2 -16 +5 +6 GT1 1065 1189 1313 1437 1561 

50 30 57.5 3. 4 400 1 2 -16 +5 +6 GTl 1066 1190 1314 1438 1562 

50 30 57.5 6.0 250 1 2 -24 +8 +9 GT1 1067 1191 1315 1439 1563 

50 30 57.5 6.0 250 1 2 -24 +8 +9 GT1 1068 1192 1316 1440 1564 

50 30 57.5 11.1 95 1 5 -20 + 10.5 + 12 GT2 1069 1193 1317 1441 1565 

50 30 57.5 11.1 95 1 5 -20 + 10.5 + 12 GT2 1070 1194 1318 1442 1566 

50 30 57.5 20.9 70 1 9 -28 + 13 + 15 GT2 1071 1195 1319 1443 1567 

50 30 57.5 20.9 70 1 9 -28 + 13 + 15 GT2 1072 1196 1320 1444 1568 

50 30 57.5 13.5 45 2 12 -16 + 10.5 + 12 GT3 1073 1197 1321 1445 1569 

50 30 57.5 13.5 45 2 12 -16 + 10.5 + 12 GT3 1074 1198 1322 1446 1570 
I I 
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r-----
1 Typ 
· design 

l---
~tionY 
------

! 

ICLR65BH 

ICLR65B 
1CLR65BJ 
ICLR65BJ 

ICLR65BJ 

I

CLR65BJ 
CLR65BJ 
CLR65BJ 
CLR65BJ 
CLR65BJ 
CLR65BJ 
CLR65BJ 
CLR65BJ 
CLR65BJ 
CLR65B 
CLR65B 
CLR65B 

1cLR65B 
CLR65B 
CLR65B 
CLR65B 
CLR65H 
CLR65H 
CLR65B 
CLR65B 
CLR65B 
CLR65B 
CLR65B 
CLR65B 
CLR65B 
CLR65B 
CLR65B 
CLR65B 
CLR65B 
CLR65B 
CLR65B 

B20MG -B20KG 
l40MG-

-l40KG 
lR2MG -IR2KG -!OOMG -!OOKG 
190MG-

-190KG 
iOOMG-
iOOKG -
l80MG-
l80KG -
3R5MG -3R5KG 
6R8MG-

-6R8KG 
150MG -

150KG -

330MG 
330KG 
400MG--400KG 
560MG-
560KG 
2R5MG 
:2R5KG 
'4R7MG-
:4R7KG -:110MG 
:110KG 
:220MG-
:220KG 
1300MG-
i300KG 

Cap. I Cap. 
tol. 

i 
)!:! ~ 
*82 ±20 
*82 ± 10 

4 ± 20 
4 ± 10 

*8.2 ±20 
*8.2 ±10 
20 ±20 
20 ± 10 

*39 ±20 
*39 ± 10 

50 ±20 
50 ±10 

*68 ±20 
*68 ±10 

3.5 ±20 
3. 5 ± 10 

*6.8 ±20 
*6.8 ±10 
15 ±20 
15 ± 10 

*33 ±20 
*33_:- ± 10 
40 ±20 
40 ± 10 

*56 ±20 
*56 ±10 

2.5 ±20 
2.5 ±10 

*4.7 ±20 
*4.7 ± 10 
11 ±20 
11 ±10 

*22 ±20 
*22 ±10 

30 ±20 
30 ±10 

See footnotes at end of table. 

TABLE I Capacitor characteristics and dash numbers (hermetically-sealed) (cont ) 

Voltae:e D9 le~age Capacitance 
Rated Derate~~ Surge Power Imp. max . chan.re at Case 
(85 oC) (125 °C} (85 °C} factor (max) +25°C +125°C -55 c +85 c +125 c size 

i----i +85°C 

volt~ volts volts percent ohms E _1!,2:_ percent percent percent .. ,. I .,_, ,._, 45 2 16 -32 +13 +15 GT3 
50 30 57. 5 24. 2 45 2 16 -32 +13 +15 GT3 
6o 1 4o 69. o 3. o 550 1 2 -16 +5 +6 GT1 
6o 1 4o 69. o 3. o 550 1 2 -16 +5 +6 GTl 
60 40 69.0 5.0 275 1 2 -24 +8 +9 GT1 
60 40 69.0 5.0 275 1 2 -24 +8 +9 GT1 
60 40 69.0 7. 6 105 1 4.8 -16 + 10.5 + 12 GT2 
60 40 69.0 7. 6 105 1 4.8 -16 + 10.5 + 12 GT2 
60 40 69.0 20.3 90 1 9 -28 + 10.5 + 12 GT2 
60 40 69.0 20.3 90 1 9 -28 + 10.5 + 12 GT2 
60 40 69.0 15.1 50 2 12 -16 + 10.5 + 12 GT3 
60 40 69.0 15.1 50 2 12 -16 + 10.5 +12 GT3 
60 40 69.0 29.3 50 2 16 -32 +10. 5 + 12 GT3 
60 40 69.0 29.3 50 2 16 -32 + 10.5 + 12 GT3 
75 50 86.2 2.5 650 1 2 -16 +5 +6 GT1 
75 50 86.2 2. 5 650 1 2 -16 +5 +6 GT1 
75 50 86.2 4.1 300 1 2 -20 +8 +9 GT1 
75 l 50 86.2 4.1 300 1 2 -20 +8 +9 GT1 
75 50 86.2 7. 5 150 1 4. 5 -16 +8 +9 GT2 
75 50 86.2 7. 5 150 1 4.5 -16 +8 +9 GT2 
75 50 86.2 17.2 90 1 9.9 -24 + 10.5 + 15 GT2 
75 50 86.2 17.2 90 1 9.9 -24 + 10.5 +15 GT2 
75 50 86.2 15.0 60 2 12 -16 + 10.5 + 12 GT3 
75 50 86.2 15.0 60 2 12 -16 +10. 5 + 12 GT3 
75 50 86.2 24.9 60 2 16.8 -28 + 10.5 + 15 GT3 
75 50 86.2 24.9 60 2 16.8 -28 +10. 5 + 15 GT3 

100 65 115 1.9 950 1 2 -16 +7 +8 GT1 
100 65 115 1.9 950 1 2 -16 +7 +8 GT1 
100 65 115 3. 6 500 1 2 -16 +7 +8 GT1 
100 65 115 3.6 500 1 2 -16 +7 +8 GTl 
100 65 115 5. 0 200 1 4.4 -16 +7 +8 GT2 
100 65 115 5.0 200 1 4. 4 -16 +7 +8 GT2 
100 65 115 11.7 100 1 8. 8 -16 +7 +8 GT2 
100 65 115 11.7 100 1 8.8 -16 +7 +8 GT2 
100 I 65 115 9.1 80 2 12 -16 +7 +8 GT3 
100 I 65 115 9.1 80 2 12 -16 +7 +8 GT3 

2/Part No. M39006/09-
Failure rate level (%/1 000 hr) 

L(2. 0) M(l. 0) .P(O. 1) i R(O. 01) S(O. 001f 
I 

1075 1199 1323 1447 1571 
1076 1200 1324 1448 1572 
1077 1201 1325 1449 1573 
1078 1202 1326 1450 1574 
1079 1203 1327 1451 1575 
1080 1204 1328 1452 1576 
1081 1205 1329 1453 1577 
1082 1206 1330 1454 1578 
1083 1207 1331 1455 1579 
1084 1208 1332 1456 1580 
1085 1209 1333 1457 1581 
1086 1210 1334 1458 1582 
1087 1211 1335 1459 1583 
1088 1212 1336 1460 1584 
1089 1213 1337 1461 1585 
1090 1214 1338 1462 1586 
1091 1215 1339 1463 1587 
1092 1216 1340 1464 1588 
1093 1217 1341 1465 1589 
1094 1218 1342 1466 1590 
1095 1219 1343 1467 1591 
1096 1220 1344 1468 1592 
1097 1221 1345 1469 1593 
1098 1222 1346 1470 1594 
1099 1223 1347 1471 1595 
1100 1224 1348 1472 1596 
1101 1225 1349 1473 1597 
1102 1226 1350 1474 1598 
1103 1227 1351 1475 1599 
1104 1228 1352 1476 1600 
1105 1229 1353 1477 1601 
1106 1230 1354 1478 1602 
1107 1231 1355 1479 1603 
1108 1232 1356 1480 1604 
1109 1233 1357 1481 1605 
1110 1234 1358 1482 1606 
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Type 11 Cap. 
designation__! 

I - ,_1" 

CLR65BM430MG 
CLR65BM430KG 
CLR65BP1R7MG
CLR65BP1R7KG 
CLR65BP3R6MG
CLR65BP3R6KG
CLR65BP090MG 
CLR65BP090KG
C LR65BP140MG
CLR65BP140KG 
CLR65BP180MG
CLR65BP180KG 
CLR65BP250MG
CLR65BP250KG 

*43 
*43 

1.7 
1.7 

*3.6 
*3.6 

9 
9 

*14 
*14 
18 
18 

*25 
*25 

TABLE I. Capacitor characteristics a~id dash numbers (hermetically-sealed) (c~nl) 

_ Voltage___ T--- I DC leatage 
Cap. Rated Derated Surge! Power[ Imp. (max) 
tol. (85°C) (125°C) (85°C) factor (max) +25°C +125°,-C-+-_:5:-:5:-oo:-:C:-r~~~'r---:c::=-n-::-l 
---1---+---+-- -- -+ 8~:£ -- --l---'--

percen1 volts volts volts percent ohms J-La 11a perceJ_!_l percent I percent 

±20 100 65 115 19.3 70 2 17.2 -20 +7 +8 GT3 

~-------r-------l----,---------~-~~----------:-·------r-

±10 100 65 115 19. 3 70 2 17.2 -20 + 7 . + 8 GT3 
±20 125 85 144 1. 9 1250 1 2 -16 +7 +8 GT1 
±10 125 85 14.4 1.9 1250 1 2 -16 +7 +8 GT1 
±20 125 85 144 4.1 600 1 2 -16 +7 +8 GT1 
±10 125 85 144 4.1 600 1 2 -16 +7 +8 GT1 
± 20 125 85 144 10. 2 240 1 4. 5 -16 + 7 + 8 GT2 
± 10 125 85 144 10. 2 240 1 4. 5 -16 + 7 + 8 GT2 
±20 125 85 144 12.6 167 1 7 -16 +7 +8 GT2 
± 10 125 85 144 12. 6 167 1 7 -16 + 7 + 8 GT2 
± 20 125 85 144 14. 8 129 2 9 -16 + 7 + 8 GT3 
±10 125 85 144 14.8 129 2 9 -16 +7 +8 GT3 
~20 125 85 144 18.7 93 2 12.5 -16 + 7 +8 GT3 
o 10 125 85 144 18.7 93 2 12.5 -16 +7 +8 :GT3 

111i 
1112 
1113 
1114 
1115 
1116-
1117 
1118 
1119 
1120 
1121 
1122 
1123 

1 1124 

1235 
1236 
1237 
1238 
1239 
1240 
1241 
1242 
1243 
1244 
1245 
1246 
1247 
1248 

1359 
1360 
1361 
1362 
1363 
1364 
1365 
1366 
1367 
1368 
1369 
1370 
1371 
1372 

1483 
1484 
1485 
1486 
1487 
1488 
1489 
1490 
1491 
1492 
1493 
1494 
1495 
1496 

1607 
1608 
1609 
1610 
161l 
1612 
1613 
1614 
1615 
1616 
1617 
1618 
1619 
1620 

*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. 

!/Complete type designation Will include an additional letter symbol to indicate failure rate level. 

~/Part number. for GT1 case size shall be abbreviated (see "marking" requirement). 
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Attachment II 
ATM 241 Rev 0 PARTS APPLICATION AND RELIABILITY BULLETIN 

TITLE: CAPACITOR, FIXED MIL SPEC ABSTRACT 

TYPE 
(MILITARY SPECIFICATION MIL-C-39014) 

w 100 K M 
~ ~--~· 

\. '\ .. , 
1, 

TYPE 

Capacitors, 
Fixed, 

Ceramic 
dielectric, 

General 
purpose, 

Established 
reliability 

OPERATING 
TEMPERATURE RANGE 
A=-55Cto+85C 
B = -55 C to + 125 C 
C = -55 C to + 1 50 C 

CAPACITA NCE 
Expressed in picofarads. 
First two digits represent 
significant figures. Last 
digit specifies the number 
of zeros to follow 

VOLTAGE-TEMPERATURE LIMITS 
Capacitance chan11e with reference to +25 C 

Symbol Steps A thru D of Steps E thru G of 

\ 
\ 

I 

FAILURE 
RATE 
LEVEL 

(Expressed in 
"/.I 1 000 hrs.) 

M:::::; 1.0 
p = 0.1 
R == O.Ql 
s = 0.001 

table XII in MIL-C-39014 table XII in MIL·C-39014 
Bias = 0 volts Bias = rated volta11e CAPACITANCE 

TOLERANCE 
w 
X 

+22, -56'1· 
±15"/. 

+22, -66"/. 
+ 15, -25"/. 

rectangular case 
05 = 10 pf to 1000 pF, .190"H. X .190"W. X .090"T. 
06 = 1200 pf to 100000 pF, t.'tC "H. Jl .290"W. x .090"T. 
07 = 27 pF to 1000 pF, .oso·H. x .oso·w. Jl .oso·r. 
oa = 1500 pF to 3300 pF, .130"H. Jl .13o·w. x .oso·r. 
09 = 4700 pF to 10000 pF, .230"H. x .230"W. x .050"T. 
1 o = 15000 pF, .330"H. Jl .3ao·w. x .oso·r. 

tubular case 
1 2 = 10 pF to 10000 pf, .090"0. x .250"L. 
13 = 15000 pf to 100000 pf, .190"0. X .490"L 

STYLE 

1. 5. 0 

K = ±10"/. 
M = ±20"/. 

disc case 
64 = 510 pf to 3900 pF, .730"0. x .167"T. 

tubular case feed-through style 
72 = 100 pf to 1000 pf, .250"0. x .875"L. 
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Attachmfnt II 
ATM 241 Rev 0 

MILITARY SPECIFICATION SHEET 

CAPACI'IORS, FIXED, CERAMIC DIELECTRIC 

'!be 

. 190 :t .010 ·-··· t- -
(5.08-4.57) i 

I 
LEADS CENTfRED.! 
ABOUT {OF CASE 

(GENERAL PURPOSE) 

ESTABLISHED RELIABILI'IY 1 

STYLE CKR05 

-------- -- ----------r·--
.190±.010 
(5 08-4.57) 

J-- ... 

. -[ 045MAX 

(114) 
SEE NOTE 1 

+.004 
.025-.00I DIA 
(.74H61l 

f 
1.250MIN 

'T' 
WITHIN 015(38) ; l 

-~-----+--- 200 ± .015 
(5.46-470) 

NOTES: 

MIL-C:-39014/lA 
1 Febru6Ti 1968 
slJPERSED G 
MIL-C-39014/1 
17 February 1964 

~--.. -· . 090 ± .010 
! (2.54-2.03) 
I 

I 

W 
~~OF LEADS 

/ WITHIN .015 US l 

- ~, 'i. OF CASE 

1. For flush mounting, o 5/64 (1.98) printed-circuit-hole diameter is required to clear shoulder. 
2. Dimensions ore in inches. 
3. Metric equivalents (to the nearest .01 mm) ore given for general information only and 

ore based upon 1 inch "' 25.4 mm. 
4. Millimeters ore in parentheses. 

HEQUIREMENTS : 

Dimensions and cor.figuration: See 
above figure and table I. 

Case type: Molded or preformed. 

Capacitance value: See table I. 

Capacitance tolerance: See table I. 

Operating temperature range: 
-55°C to +J25°C. 

FGC 5910 
® For changes see -pages 2 and 3. 

1. 5. 1-
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MIL-C-39014/1A 

DC 
Type rated 

des1gnat1on2./ vol~ 

volta 

CKR05BX100K- 200 
CKR05BX100M- 200 
CKR05BX120K- 200 
CK.R05BX 150K- 200 
CKR05BX15~- 200 
CKR05BX18oK- 200 
CKR05BX220K- 200 
CKR05BX220M- 200 
CKR05BX270K- 200 
CKR05BX330K- 200 
CKR05BX330M- 200 
CKR05BX390K- 200 
Cl<ll05BX470K- 200 
CKR05BX47~- 200 
Cl<ll05BX56oK- 200 
CKR05BX68oK- 200 
CKR05BX6&:».1- 200 
CKR05BX820K- 200 
CKR~5BX101K- 200 
CKR05BX101M- 200 
CKR05BX121K- 200 
CKR05BX151K- 200 
CKR05BX151M- 200 
CKR05BX181K- 200 
CKR05BX221K- 200 
CKR05BX221M- 200 
CKR05BX271K- 200 
CKR05BX331K- 200 
CKR05BX331M- 200 
CMR05BX391 K- 200 
CKR05BX4'/1K- 200 
CKR05BXIn1M- 200 
CKR05BX5fi1K- 200 
CKR05BX681K- 200 
CKR05BX681M- 200 
CKR05BXA21K- 200 
CKR05BX1 02K- ?00 
CKR05BX102M- ?.00 

Attachment II 
ATM 241 Rev 0 

TABJ.E I. 
--r------- ..----· 

Operating 
temperature 
range and 
vol~- C&,~Beitance 
temperature C&:~act tance tolerance ?) 
l:lmita 

® f!. 
BX 10 K 
BX 10 M 
BX 12 K 
BX 15 K 
BX 15 M 
BX 18 K 
BX 22 K 
BX 22 M 
BX 27 K 
BX 33 K. 
BX 33 M 
BX 39 K 
BX 47 K 
BX 47 M 
BX 56 K 
BX 68 K 
BX 68 M 
BX 82 K 
BX 100 K 
BX 100 M 
BX 120 K 
BX 150 K 
BX 150 M 
BX 18o K 
BX 220 K 
BX 220 M 
BX 270 K 
BX 330 K 
BX 330 M 
BX 390 K 
BX 470 K 
BX 470 M 
BX 56o K 
BX 68o K 
BX 68o M 
BX 820 K 
BX 1,000 K 
BX 1,000 M 

--·--· ---··-··· ·-

.D!lah number 

Fa;~~~e rate level 
.m holl'r'll 

j(M)t.O r(P)0.1 (R)0.01 (S)O.QO 

[) ® ® 0 
0201 0241 0281 03?1 
0202 0242 0282 03?2 
0?03 0243 0283 0323 
O?Oh 0244 0281, 03?h 
0?05 0245 02R5 01?5 
0206 ()?.lj(i O?fl6 032fi 
0207 0247 0287 0327 
02o8 0248 0288 0328 
0209 0249 0289 0329 
0210 0250 0290 0330 
0211 0251 0291 0331 
0212 0252 0292 0332 
0213 0253 0293 0333 
0214 0254 0294 0334 
0215 0255 0295 0335 
0216 0256 0296 0336 
0217 0257 0297 0337 
0218 0258 0298 0338 
0219 0259 0299 0339 
0220 026o 0300 0340 
0221 0261 0301 0341 
0222 0262 0302 0342 
0223 0263 0303 0343 
0224 0264 0304 0344 
0225 0265 0305 0345 
0226 0266 03o6 0346 
0227 0267 0307 0347 
0228 0268 03o8 0348 
0229 0269 0309 0349 
0230 0270 0310 0350 
0231 0271 0311 0351 
0232 0272 0312 0352 
0233 0273 0313 0353 
0234 0274 0314 0354 
0235 0275 0315 0355 
0236 0276 0316 0356 
0?.37 0277 0317 0357 
0238 0278 0318 0358 

!JComplete type designation will include an additional symbol to indicate failure rate level. 
gjCape.cltance tolerance in percent: K, ±10; M, ±20. 

@ For changes see pages 2 and 3 

1. 5. 2 



Attachment II 
ATM 241 Rev D 

MIL-C-39014/l.A 

Voltage conditioning: 200 percent of @Fungus: Method 508 of 
rated voltage at l25°C for 100 hours. of MIL-sTD-810. 

Cap1citance: Method 305 of Standard 
MIL-STD-202. 

Test frequency: 1 kHz ± 100 
Hz at 2 ± 0.25 volts rms 
applied. 

Dissipation factor: Not more than 
2.5 percent. 

Diele~tric withstanding voltage: 
Dielectric: Method 301 of 

MIL-STD-202, 500 volts de. 
l~dy 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 ft), 200 volta. 

Insulatl.or. resistance: Method 302 of 
MIL-STD-202 (measured with 200 volts 
de applied): Shall be not leas than 
100,000 megohms at 25°C and 10,000 
megohms at 125°C. 

Solderability: Method 208 of 
MIL-STD-202. 

Voltage-temperature l:lmita: In 
accordance with MIL-C-39014. 

Vibration,/high frequency: Method 2o4 
of MIL-STD-202, condition D. 

QY~emperature cycling and ~eraion: 
Method 102 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 
MIL-STD-202, conditions A and C. 

@Mc-'sture resistance: Method lo6 of 
.HL-STD-202, 20 cycl.es. 

IR not less than 10,000 megohms. 
A C - Less than ±10 percent fran 

initial measured value. 

Q9Res1stance to soldering heat: 
Method 210 of MIL-STD-202. 

IR not leas than 100,000 megohms 
at 25°C, 

ClC - Less than 5 percent fran 
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 

de rated voltage at l25°C, 
0 through 32,000 hours: 

IR - Not less than 10,000 
megohms at 25°C and 500 
megohms at l25°C. 

ClC - Less than ±20 percent from 
initial measured value. 

Dissipation factor - Not more 
than 2.5 percent. 

Accelerated conditions, 200 
percent of de rated voltage 
at 125°C. 

0 and 250 hours: 
IR - Not less than 50,000 

megohms at 25°C and 5,000 
megohms at l25°C 

AC - Leas than ±20 percent 
fran initial measured value. 

Dissipation factor - Not more 
than 2.5 percent. 

1,000; 2,000; 4,000 hours: 
IR - Not less than 10,000 

megohms at 25°C and 5,000 
megohms at l25°C. 

AC - Less than ±20 percent 
from initial measured 
value. 

Dissipation fac~or - Not 
more than 2.5 percent. 

t-mrking: In accordance with 
MIL-C-39014. 

@ For changes see pages 2 and 3. 

1. 5. 3 
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Attachment II 
ATM 241 Rev 0 

Part number: Consists of the basic 
number of this specification sheet 
and a dash number ta.ken from table I. 

Example: 

.-M39014/o1-o2o1--., 

Custodians: 

Basic 
document 
number 

Army - EL 
Navy - EC 
Air Force - 11 

Review activities: 
Army - MI, MU 
Navy - EC 

I8.sh number 
from 
talJ1e I. 

Air Force - 11, 17, 85 

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

® For changes see J,ages 2 and 3. 

I. 5. 4 

MIL-C-39014/lA 

Preparing activity: 
Army - EL 

(Project 5910-0811) 

Code "C" 



Attachment II 
ATM 241 Rev D 

MILITARY SPECIFICATION SHEET 

CAPACITORi, FIXED, CERAMIC DIELECTRIC 
(GENERAL IURPOSE) 

ESTABLISHED RELIABILITY, 
STYlE CKR06 

MIL-C-39014/2C 
.30 Septelllber 1968 

SUmRSEDING 
MIL-C-39014/2B 
1 February 1968 

The camp1ete requirements for procuring the C&f!C1tors 
described herein shall consist of this document and the 
latest issue of Specification MIL-C-39Q14. 

LEADS CENTERED 
ABOUT (.OF CASE 
WITHIN .100!".010 

(2.79-2.29 

NOTES: 

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

. 290 ±.010 
( 7 62-7.11) 

l 
1250MIN 

(31.75) 

l 
l OF LEADS 
WITHIN .015(.38) 
~Of CASE 

.02 5 ~ ~ggt DIA 

C74) -(.61) 

1. Dimensions ore in inches. 
2. Metric equivalents (to the nearest .01 mm) ore given for general 

infonnotion only and ore based upQn 1 inch= 25.4 mm. 
3. Millimeters ore in parentheses. 

ROOUIREMENTS: 

Dimensions and configuration: See above Capac! tance tolerance: See table I. 
figure and table I. 

Case type: Molded or preformed. 

Capacitance value: See table I. 

Operating temperature range: 
-55°C to +125°C. 

{S) For changes, see pages 2 and 3. 

1. 5. 5 
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Ml.L..C-39014/2<: 

DC 
Type rated 

designation.!./ voltase 

~ 

CKRo6BX122K- 200 
CKRo6BX152K- 200 
CKR9l')BX 152M- 200 
CKR06BX182K- 200 
CI'.Ro6BX202K- 200 

~ CKRo6BX222K- 200 
CKro6BX222M- 200 
CKR06BX272K- 200 
CKR06BX332K- 200 
CKRo6BX332M- 200 
CKRo6BX392K- 200 
CKR06BX472K- 200 
CKR06BX472M- 200 
CKR06BX562K- 200 
CKR06BX682K- 200 
CKR06BX682M- 200 
CKRo6BX822K- 200 
CKR06BX103K- 200 
CKJ;o6BX 103M- 200 
CKR06BX153K- 100 
CKR06BX183K- 100 
CKRo6BX223K- 100 
CKRo6BX333K- 100 
CKR06BX393K- 100 
CKR06BX473K- 100 
CJ<Ro6BX563K- 100 
CKRo6BX683K- 100 
CKR06BX723K- 100 
CJ<Ro6BX823K- 100 
CJ<RO{;BXJ04K- 100 

Attachment II 
ATM 241 Rev 0. 

TABlE I. 

Opera tins 
temperature 
ftl.rl8e and 
voltase- Capacitance 
temperature Capacitance tolerance ?) 
limits 

pf 

BX 1,200 K 
BX 1,500 K 
BX 1,500 M 
BX 1,800 K 
BX 2,000 K 
BX 2,200 K 
BX 2,200 M 
BX 2,700 K 
BX 3,300 K 
BX 3,300 M 
BX 3,900 K 
BX 11,700 K 
BX 4,700 M 
BX 5,600 K 
BX 6,800 .K 
BX 6,800 M 
BX 8,200 K 
BX 10,000 K 
BX 10,000 M 
BX 15,000 K 
BX 18,000 K 
BX 22,000 K 
BX 33,000 K 
BX 39,000 K 
BX 47,000 K 
BX 56,000 K 
BX 6fl,ooo K 
nx "(2, 000 K 
llX f\2,000 K 
BX 100,000 K 

-- ··-

14ah nl.llllber 
Fa;~ure rate le~~l 

~11.01'10 hmn•a 

(M)1 .0 (P")0.1 (R)0.01 (5)0.001 

0201 0241 0281 0321 
0202 0242 02~ 0322 
0203 0243 0283 0323 
0204 0244 0284 0324 
0205 0245 0285 0325 
O?.o6 0246 0286 0326 
0207 0247 0287 0327 
020fl 0248 0288 0328 
0209 0249 0289 0329 
0210 0250 0290 0330 
0211 0251 0291 0331 
0212 0252 0292 0332 
0213 0253 0293 0333 
0214 0254 0294 0334 
0215 0255 •. 0295 0335 
0216 0256 o296 0336 
0217 0257 0297 0337 
0218 0258 0298 0338 
0219 0259 0299 0339 
0220 0260 0300 0340 
0221 0261 0301 0341 
0222 0262 0302 0342 
0223 0263 0303 0343 
0224 0264 0304 03114 
0225 0265 0305 0345 
0226 0266 03o6 0346 
0227 0267 0307 03117 
0228 026fl 0368 0348 
0229 0269 0309 0349 
0230 0270 0310 0350 

.!)Complete type designation vlll lndude H.n &ddlt.lor~~tl symbol to indicate failure rate level. 
yr:ape.citanc" toleranc" in percent: K, t10; M, t;•o. . 

For changes, see pages 2 and 3. 

1. 5. 6 



Vol tege conditioning: 200 percent of 
rated voltage at l25"C for 100 hours. 

Attachment II 
ATM 241 Rev 0 

MIL-C-39014/2C 

Fungus: Method 5o8 of 
of MIL..STD-810. 

capacitance: Method 305 of Standard 
MIL-STD-202. 

('§)Resistance to soldering heat: Method 
210 of MIL..STD-202. 

Test frequency: 1 kHz t 100 Hz 
at 2 ± 0.25 volts nus applied. 

Dissipation factor: Not more than 
2.5 percent. 

Dielectric withstanding voltage: 
Dielectric: Method 301 of MIL-STD-202, 

250 percent of rated voltage applied. 
Body insulation: Shall be able 

to withstand 1,300 volts between 
leeds and case. 

Barometric pressure: Method 105 of 
MIL-STD-202, condition D {1<>9~000 

@ ft), with rated voltage app.~.ied. 

Ins11lation resistance: Method 302 of 
MIL-STD-202 (measured with rated 

@ voltage applied) ; S~l be not 
less than the value shown on 
figure 1 of MIL-C-39014. 

Solderability: Method 208 of 
MIL-STD-202. 

Volta.ge-temperatur..: lilllits: In 
accordance with MIL-C-39014. 

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

Temperature cycling and itlltersion: 
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-C-39014. 

Shock, medium impact: M~hod 205 of 
MIL-STD-202, condition C. 

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

Moisture resistance: Method lo6 of 
MIL-STD-202, 20 cycles. 

IR not leas than 10 percent of the 
25"C value shown on figure 1 of 
MIL-C-39014. 

6r - Not less than ±10 percent 
from initial measured value. 

IR not less than the initial value 
at 25"C. · 

~C - Less 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 

de rated voltage 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-39014. 

IR at 125"C, not less than 5 
percent of the 125"C value shown 
on figure 1 of MIL-C-39014. 

~C - Less than ±20 percent fran 
initial measured value. 

Dissipation factor - Not more than 
2.5 percent. 

Accelerated conditions, 200 percent 
of de rated voltage at l25°C. 

0,250 hours: 
IR - not less than 50 percent of 

the initial requirement at 
25 •c and 125 •c. 

~C - Less than ±20 percent fran 
initial measured value. 

Dissipation factor - Not more 
than 2.5 percent. 

1,000; 2,000; 4,000 hours: 
IR - At 25"C, not less than 10 

percent of the 25"C value shown 
on figure 1 of MIL-C-39014; 

IR - At 125"C, not less than 5 
percent of the 125"C value 
shown on figure 1 of MIL-C-39014. 

~c - Less than ±20 percent fran 
initial measured value. 

Dissipation factor - Not more than 
2.5 percent. 

Marking: In accordance with 
MIL-C-39014. 

For changes see pages 2 and 3. 

1. 5. 7 
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MIL-C-39014/2C 

Pert number: Consists of the baeic 
number of this specification sheet 
and a dash number taken from table I. 

Example: 

r-M39014/02-0201 + 
Basic 
document 
number 

Custodians: 
Amy - EL 
Navy - .EC 
Air Force - 11 

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

User activities: 
Amy - ME, AT, AV 
Navy - MC 
Air Force - 19 

Dash number 
from 
table I. 

Attachment II 
ATM 241 Rev D 

For c~s see pases 2 and 3. 

1. 5. 8 

Preparing activity: 
Amy.- EL 

{Project 5910-0965) 
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Attachment II 
ATM 241 Rev 0 

MIL-C-]9011~f5A 
1 February 1968 
SUPEHSEDING 
MIL-C-3901h/'• 
17 Februa.r.v 19(>1~ 

MII.J:'l'AHY SPECI.lt'ICA'l'ION SHE:r:l' 

CAPACITORS, FIXED, CERAMIC DIElliC'l'RIC 

(GENERAL PUHI'OSI<;), 

Ell'l'ABI.J:SHE:O HELIAlliLI'l'Y, 

S'l'Yll~ CKR1 ;> 

•1• 1.50MIN j 
(38.10) .. • ~090:!::.010 (2.54-2.03) 

......-------;--f~~-==~~-~ --- --=$-
NOtES: 
1. Dimen:sions ore in inches. 
2. Metrtc equivalents (to 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. 

REQJJIREMENTS: 

Dimensions and con:figurat ion: See 
figure 1 and t.able I. 

Case type: Tubular. 

Capacitance value: See table I. 

Capac i ta.nce tolerance: See table I. 

Qperating temperature range: 
-55°C to +125°C, see figure 2. 

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

Capacitance: ~thod 305 of 
MIL-S'l'D-,202. 

Test freq~ency and applied 
voltage: In accordance with 
MIL-C-39014. 

Dissipation factor: 
Not more than 2.5 percent. 

Dielectri e withstanding voltage: 
Dielectric: Method 301 of 

MIL-STD-202, 250 volts de. 

Barometric pressure: Method 105 of 
MIL-STD-202, condition D (100,000 

ft.), 100 volts. 

Insulation resistance: Method 302 of 
MII.-STD-202 (measured with 100 
volts de applied): 

Shall be not less than 100,000 
megohms at 25°C and 10,000 
megohms at 85°C and 125°C. 

@ For changeu see page:; 1 , 3, and l1 FSC ')')1 0 
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Attachment II 
ATM 241 Rev D 

'J'AJliJo: I • 
Operating ___ .----------------- -- --- ~·--

temperature 
range and 
voltage- r:f<Pf\<'1 llitll'e 

·----------- --

rash number 
Type )} raten 

2 temperature Gajaclta.nee t• >leranc'-" lJ J<'a~~'.'re rate le~~l _I deaigna.tion voltage:::! limits (• .11 <XXl hours 4 

------ ------------ (M)1 .0 (1')0.1 ~)0.01 {S)0.001 ----- .. ······----·-· -- .. --- r--,----- ------
volts pf' 0 0 0 cv --

CKR12BX100K- 1 ()() BX 10 K Of\01 0251 0301 0351 CKR12BX100M- 100 BX 10 M O?OP 0?')2 0302 0352 CKR12BX220K- 100 BX 2:' K 0:'01 0:''>3 0303 0353 CKR12BX220M- 100 IIX ~>fl M 0:->0it O:'l'JJ1 0301; 03511 CKR 12BX330K- 100 BX ll K ();"'10') 0?')') 030') 0355 CKR12BX)30M- 100 BX 33 M Oi'o6 0?56 O)()(i 03511 CKR12BXI170K- 100 nx I(( K 0:'0'1 02')'1 0307 035'( GKH12BXIt70M- 100 'AX It'( M O?Dn 0?5fl 03011 035fl CYJi12BX51SOK- 100 nx •:;r) K 0209 02')9 0309 0359 CKR 1 2BX(,flOK- 100 BX (,/\ K 0?10 O:?t'>O 0310 03£i0 CKH12BX680M- 100 nx fl.\ M 0?11 02tl1 0311 0301 CKR12BXfl20K- 100 BX fl;> K 0212 o2n2 0312 03h2 CKR12BX820M- 100 BX I (J2 M 0213 0263 0313 0363 I 
CKR12BX101K- 100 BX 100 K 02111 02611 0314 0364 CKR12BX101M- 100 BX 100 M 0215 0265 0315 0365 CKR12BX151K- 100 BX 150 K 0216 0266 0316 0366 CKR12BX151M- 100 BX 150 M 0217 0267 0317 0367 CKR12BX181K- 100 BX lAO K 0218 0268 0318 0368 CKR12BX221K- 100 BX 220 K 0219 0269 0319 0369 CKR12BX221M- 100 BX 2:?0 M 0220 0270 0320 0370 CKR12BX331K- 100 BX 330 K 0221 0271 0321 0371 CKR 12BX331M- 100 BX 330 M 0222 0272 0322 0372 CKR12BX391K- 100 BX 390 K 0223 0273 0323 0373 CKR 12BXI+ 71 K- 100 BX lt70 K 0224 0271! 0321; 037h CKTn2BX471M- 100 BX h70 M 0225 0275 0325 0375 CKR12BX561K- 100 BX 'J(lQ K 0226 027fi 032h 0376 CKI~12BX681K- lob BX (,(\() K 0227 0271 0327 I 0377 CKR12BX6f31M- 100 BX r.rlo M 0228 0278 0328 0371) CKI<12BX721K- 100 nx '(20 K 0229 0?.79 0329 0379 GKR 1 <~BXf321 K- lOO BX Fl20 K 0230 o:->flo 0330 038o CKR12BX821M- 100 BX fl20 M 0231 0?81 0331 0381 CKI<12BX102K- 100 BX 1,000_ K 0232 0?82 0332 030:? r;;:J>.l?.BX 102M- 100 RX 1,000 --' M 0233 O?fl3 0333 O)fl3 r;V.H1?BX1??K- 100 BX 1,?00 K 0231; O?fll1 03311 03fllt r:K I{ 1 ~>BY.l r)~)V.- 100 BX 1 '',()() K O?l'i O?fl~i 0335 03fl'J 
r;KI' 1? JlX 1 );'I~- HYl nx 1, •,no M 0231> O?Flfi 033(, 03nr; r:KJ<1?BX1Fl?V.- 100 RX 1,111)() K 0?3'1 O?fl7 0337 03fl7 CKHl?BX???K- 100 TlX ~),?()() K 0231J O?flfl 033fl 03fl8 r:Kin2BX22?M- 100 BX ;.) ,POO M 0?3<1 O?Fl<) 0339 03fl'l 
CKJ<12BX]3?K- 100 BX 3' ]00 K O?l;O 0290 03ltO 0390 CKJn2BX332ll,- 100 BX 3,300 M 0241 0?91 031+J 0391 CKR12BX1!7:?K- 100 BX 11,700 K 0242 0292 0342 0392 CKR12BX472M- 100 BX 4,700 M 0243 0293 03113 0393 CKR12BX682K- 100 BX 6,800 K 0244 0294 0344 0394 CKR12BX682M- 100 BX 6,800 M 0245 0295 0345 0395 
CKR12BX103K- 100 BX 10,000 K 0246 0296 0346 0396 CKR12BX103M- I 100 BX 10,000 M 0247 0297 0347 0397 ! 

~Complete type desjgnation will include an additional symbol to indicate failurt rate level. 
g)For operation at 125°C the de rated voltage shall b.e derated by 50 percent. 
3/Capacitance tolerance in percent: K. tlO~ M. ±20. 
~/Dash numbers -0201 thru -0237 of this apecification shall unilAterally supersede and be 
~acceptable substitutes for MIL-C-3810t~12 style 12EC units of equivalent capacitance, 

capacitance tolerance, and failure ra level. 

@ For changes see pages 1, 3, and !1. 
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Solderability: Method 2o8 of 
MIL-STD-202. 

Voltage-temperature limits: 
In accordance with MIL-C-39014. 

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

(b}Temperature cycling and imnersion: 
Method 102 of MIL-STD-202, 

condition D. · 
Method 104, condition B. 

IR not less than 50,000 megohms. 

Shock, medium imp:~.ct: Method 205 of 
MIL-STD-202, condition c. 

@Terminal strength: Method 21 1 of 
MIL-STD-202, conditions A and D. 

@Moisture resistance: Method 1o6 of 
MIL-STD-202, 20 cycles. 

IR not less than 10,000 megohms. 
Cap:~.ci tance change: Not less 

than ±10 percent from initial 
measured value. 

@Fungus: Method 5o8 of MIL-STD-810. 

~Resistance to soldering heat: 
Method 210 of MIL-STD-202. 

IR not less than 100,000 megohms 
at 25°C. 

A C - Less than 5 percent from 
initial measured value. 

Dissipation factor: Not more 
than 0.5 percent. 

Resistance to solvents: In accord
ance with MIL-C-39014. 

G) L~fe: Method 1 o8 of MIL-STD-202. 
Rated conditions, 100 percent of 

de rated voltage at 125°C: 
0 through 16, 000 hours: 

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

A C - Less than ±1 0 percent 
from initial measured value. 

Dissipation factor - Not more 
than 2.5 percent. · 

AttiChment II 
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16,000 - 32,000 hours: 
IR - Not less than 10,000 meg

ohms at 25°C and 500 megohms 
at 125•c. 

A C - Less than ±20 percent from 
initial mee.sured value. 

Dissipation factor - Not more 
than 2 • 5 percent. 

Accelerated conditions, 200 percent 
of de rated volta@e at 85°C or 
125•c. 

0 through 2, 000 hours: 
IR - Not less than 50,000 meg

ohms at 25°C and 10,000 meg
ohms at 85•c or 125•c. 

A C - Less than :t 10 percent 
fran initial measured value. 

Dissipation factor - Not more 
than 2.5 percent. 

2,000 - 4,000 hours: 
IR - Not less than 10,000 meg

ohms at 25 •c and 500 megohms 
at 125•c. 

AC- Less than ±20 percent 
from initial measured value. 

Dissipation factor - Not more 
than 2.5 percent. 

Marking: In accordance with 
MIL-C-39014. 

Part numoer: 
Consists of the basic number of 
this specification sheet and a dash 
number taken from table I. 

E:xe.mple: 

rM39014/05-0201l 

Basic 
document 
number 

Dash number 
from 
table I. 

~ For changes see pages 1, 3, and 4. 
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PARTS APPLICATION AND RELIABILITY BULLETIN 

TITLE: CAPACITOR, FIXED SECTIONs MIL SPEC ABSTRACT 

_.,.I' 
/ 

·-~. ·"'"'-

TYPE 
Capacitors, 

Fixed, 

Paper 
{or Paper-
Plastic) 

dielectric, 

Direct 
current, 

Hermetically 
sealed in 
metal 
cases, 

Established 
reliability 

TYPE CPY 
( M I ll T A R Y S P E C I F I C A T I 0 N M ll - C - 1 4 1 5 7D i 

A 

r-· -·----·' 
CIRCUIT 

E:7..:. 

1 

CAPACITANCE 
Expressed in picofar
ads. First two digits 
represent significant 
figures. last digit 
specifies the number 
of zeros to follow. 

VOLTAGE 
I DC working at 125 C I 

c '~· 200 
D "" 300 
E '"' 400 
F == 600 

FAILURE 
RATE 
LEVEL 

I Expressed in 
o;. /1000 hrs.) 

M = 1.0 
p ,- 0.1 
R =- 0.01 
s = 0.001 
L = 5.0 

CAPACITANCE 
TOLERANCE 

J = ±5% 
K = ±JO•/. 

---·--------~--- ---~-·--·-"·-··-------------------

STYLE 

round tubular case 

,~ ... ~I'OhiiON_ 
llNIMX SYStEMS OIYI$ION 
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PARTS APPUCATIOM AND RILIAIILITY IULLITIH 

RESISTORS I SI!CTIO!oh 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 charactei"istics. Some 
are better than others fot· 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. 

... "1:11f11Uillll 
IINDIX SY$T!MS OIYIIION 
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PARTS APPLICATION AND RELIABILITY BULLETIN 

RESISTORS lsECTIONa 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 resiators; 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. 

2. o. 2 
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PA.TS APPLICATION AND RELIABILITY IULLITIN 

RESISTORS I SECTION• APPLICATION CHECKLIST 

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

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. 

\ 
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TYPE 

Resistors, 

Fixed, 

Film, 

Established 

reliability 
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TYPE RNR 
(MILITARY SPECIFICATION MIL-R-551828) 

RNR 55 c 49R9 

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 1 00 ohms or 
when fractional values of an ohm are re
quired, the letter "R" is substituted for one 
of the significant digits to represent the 
decimal point and the succeeding digits 
represent significant figures. Although re
sistance-tolerance 8 (±0.1 %) normally re
quires more than three significant figures 
to describe the true resistance value, the 
nominal value shall be three significant fig· 
ures followed by the fourth digit to signify 
the number of zeros to follow. 

F M 

RESISTANCE 
TOLERANCE 

8* = ±0.1% 

D** = ±O.S"Yo 

F = ±1.0% 

• applicable only to 
characteristics E 
and J. 

**applicable only to 
characteristics C, 
H, E, and J. 

Characteristic. 

LIFE 
FAILURE 

RATE 

I Expressed in 
%/1000 hrs.) 

M = 1.0 

p = 0.1 

R = 0.01 

s = 0.001 

ermetically Non-hermetically 
sealed sealed 

Resistance temperature and 
characteristics (referred 

to 25°C) 

c 
E 

H 
J 
J( 

STYLE 

axial lead tubular case 

50 = .065" D. x .150" L., 1/20 watt 
54 = .o6r D. X .218" L., 1Ao watt 
55 = .1 09" D. x .250" L., 1Ao watt 
57 = .155w D. x .281" L., 1fa watt 
60 = .125w D. x .375w L., Ya watt 
63 = .188" D. x .6256 L., l4 watt 
65 = .1 88" D. x .625" L., \4 watt 
70 = .250" D. x .750" L., Y2 watt 

2. l. 0 

(Parts/million/°C) 
±50 
±25 
±100 
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MILITARY SPECIFICATION 

RESISTORS, FIXED, FilM, 

ESTABLISHED RELIABILITY 

GENERAL SPECIFICATION FOR 

MIL-R-55182C 
18 November 1966 
SUPERSEDING 
MIL-R-55182B 
8 September 1964 
MIL-R-38101A 
15 October 1963 
(See Section Six) 

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

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 environmental 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 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 and 6.1): 

RNR55 c 49R9 F M 

T I T I ]_ 
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 ~~d terminal type. The style and terminal type is identified 
by a three letter symbol as indicated in table I 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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Symbol 

RNR 
RNC 
RND 
RNN 

Attachment II 
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TABLE I. Terminal type. 

Terminal 

Solderable 
Solderable/weldable (type C of MIL-S'l'D-1276) 
Weldable (type D of MIL-STD-1276) Y y 
Weldable (type N -2 of MIL-STD-1276) 1 

YNot 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 

!( ±100 

1.2.1.3 Resistance. The nominal resistance expressed in ohms is identified 
by four digits; the first three digits represent significant figures and the 
last digit specifies the number of zeros to follow. When the value of resist
ance is less than 100 ohms, or when fractional va=~-Ues of an ohm are required, 
the letter ''R" shall be substituted for one of tfte significant digits to 
represent the decimal point. When the letter ''R" is used, succeeding digits 
of the group represent significant figures. he resistance-value designations 
are shown in table III. 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 "10 to 100" decade in table JV. 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 III. Designation of resistance values. 

Designation Resistance 

Ohms 
lORO to 97R6 incl - - - - - - - - - - 10.0 to" 97.6 incl 
1000 to 9760 incl - - - - - - - - - - 100 to 976 incl 
1001 to 9761 incl - - - - - - - - - - 1,000 to 9,760 incl 
1002 to 9762 incl - - - - - - - - - - 10,000 to 97,600 incl 
1003 to 9763 incl - ------- - - 0.1 megohm to 0.976 megohm, incl 
1004 to 9764 incl - - - ~ - - - - - - 1.0 megohm to 9.76 megohms, incl 
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8!1 D F 
(0.1) (0. 5) (1. 0) 

10.0 10.0 

10.1 ---
10.2 10.2 

10.4 ---
10.5 10.5 

10.8 ---
10.7 10.7 

10.8 ---
11.0 11.0 

11.1 ---
11.3 11.3 

11.4 ---
11.5 11.5 

11.7 ---
11.8 1 •. 8 

', 

12.0 --~ 

12.1 12. ~ 

12.3 --- \ 
12.4 12.4 

\ 
12.8 ---
12.7 12.7 

12.9 ---
13.0 13.0 

13.2 ---
13.3 13.3 

13.5 ---
13.7 13.7 

13.8 ---
14.0 14.0 

14.2 ---
14.3 14.3 

14.5 ---

Attachment II 
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MIL-R-55182C 

TABLE IV. Standard resistance values for the 10 to 100 decade. 

Reatatanc:e tolerance 

8!1 D F 8!1 D F 8!1 D F 8!1 D F 8!1 D 
(0.1) (0. 5) (1. 0) (0.1) (0. 5) (1. O) (0.1) (0.5) (1.0) (0. 1) (0.5) (1.0) (0.1) (0. 5) 

14.7 14.7 21.5 21.5 31.8 31.8 48.4 48.4 88.1 

14.8 --- 21.8 --- 32.0 --- 47 .. 0 --- 88.0 

15.0 15.0 22.1 22.1 32.4 32.4 47.5 47.5 88.8. 

15.2 --- 22.3 --- 32.8 --- 48.1 --- 70.8 

15.4 15.4 22.8 22.8 33.2 33.2 48.7 48.7 71.5 

15.8 --- 22.8 --- 33.8 --- 48.3 --- 72.3 

15.8 15.8 23.2 23.2 34.0 34.0 48.8 48.8 73.2 

18.0 --- 23.4 --- . 34.4 --- 50.5 --- 74.1 

18.2 18.2 23.7 23.7 34.8 34.8 51.1 51. 1 75.0 

16.4 --- 24.0 --- 35.2 --- 51.7 --- 75.8 

18.5 16.5 24.3 24.3 35.7 35.7 52.3 52,3 76.8 

18.7 --- 24.8 --- 38.1 --- 53.0 --- 77.7 

18.9 16.8 24.8 24.8 36.5 36.5 53.8 53.8 78.7 

I\\ 
' 17.2 --- 25.2 --- 37.0 --- 54.2 --- 78.8 

17.4 17.4 25.5 25.5 37.4 37.4 54.8 54.8 80.8 

17.8 --- 25.8 --- 37.8 --- 55.8 --- 81.8 

·· .. , 17.8 17.8 28.1 28.1 38.3 38.3 58.2 58.2 82.5 

·· .. ,\18. 0 --- 26.4 --- 38.8 --- 56.8 --- . 83.5 

,8.2 18.2 28.7 26.7 38.2 38.2 57.8 57.8 84.5 

85.8 1J. 4 --- 27.1 --- 38.'k --- 58.3 ---
I, 

', 
lll,. 7 18.7 27.4 27.4 40.2 40.2 58.0 58.0 88 .. 8 

', 

18!1,9 
/ 

'I 
27.7 40.7 58.7 87.8 I, --- --- --- ---

I 

18.l 
I, 

'1, 18.1 28.0 28.0 41.2 41.2 80.4 80.4 88.7 

19.3 --- 28.4 --- 41.7 --- 81.2 --- 89.8 

'··,1 19.8 19.8 28.7 28.7 
'\ 

42.2 42.2 81.9 81.9 90.9 

119.8 --- 29.1 --- 42.7 --- 82.6 --- 92.0 
\,, 

~0.0 20.0 28.4 29.4 43.2 43.2 83.4 83.4 93.1 

~.3 --- 29.8 --- 43.7 --- 84.2 --- 94.2 

2~.· 5 20.5 30.1 30.1 44.2 44.2 84.9 84.9 95.3 

20:18 --- 30.5 --- 44.8 --- 85.7 --- 96.5 
I 

21. C) 21.0 30.9 30.9 45.3 45.3 88.5 88.5 97.8 

21.3\ --- 31.2 --- 45.9 --- 87.3 --- 88.8 

F 
(1. 0) 

88.1 

---
88.8 .. 
---
71.5 

---
73.2 

.......... 

75.0 

---
78.8 

---
78.7 

---
80.8 

---
82.5 

---
84.5 

---
88.8 

---
88.7 

---
90.9 

---
93.1 

---
95.3 

---
97.8 

---
!I The resistance values for tolerance 8 may be of any value, but 1t Ia preferred that the values be choeen 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 table V. 

TABLE V. Resistance tolerance. 

Symbol Resistance tolerance 

1/ Percent (±) 
B-' - - - - O.l 
D - - - - 0.5 
F - - - - 1.0 

y Appl1cable only to character1st1cs 
E and J. 

1.2.1.5 Life failure-rate designation. The life failure-rate designation 
as shown in table VI 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 

M- - - - - - - - -- 1.0 
p - - - - - - -- - - 0.1 
R - - - - - - - - - - 0.01 
s - - - - - - - - - - 0.001 
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MILITARY SPECIFICATION 

RESISTORS, FIXED, FILM, 

ESTABLISHED RELIABILITY 

STYLE RNR55 !/ 

MIL-R-55182/1E 
21 November 1968 

SUPERSEDING 
MIL-R-55182/lD 
11 July 1967 
MIL-R-55182/8(USAF) 
9 July 1965 
MIL-R-10509/007C(USAF) 
14 January 1966 
(See Section Six) 

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 RNR55, !/ 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. REQUIREMEI'fTS 
\ \ 

3 .. 1 Requiremen s\ Require,ments shall be in accordance with MIL-R-55182, and as specified 
herem. \ 

3. 2 Design and construction. Resistors shall be of the design, construction, and physical 
dimensions specified em figure 1. 

3. 2.1 Characteristic. Style RNg_55 is available in characteristics C, E, H, J and K. 

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

FSC 5905 
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ENVELOF'E SHAPE OPTIONAL 

~ (SEE NOTE 3) 

INCHES MM 
.002 .05 
.025 ;64 
.031 .79 
.109 2.77 
.125 3.18 
.250 6.35 
.405 10.29 

1.500 38.10 

NOTES: 
l. Di-nsians oro• in inches. 
2. Metric equivalents (to the ne-st .01 mm) are given far general 

info111111tian only and are llased upon 1 inch = 25.4 mm. 
3. Maximum_length is 'clean lead' to 'clean lead'. 
4. The ead of the body shall be that point at which the body diameter 

equals the n-st drill size larger than 250 percelt of the nominal 
lead di-eter. 

FIGURE 1. Style RNR55 resistors. !/ 

JJ See footnote 1 , PB8E' 1, 
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3. 2. 2 Terminal. Terminal type availability in, and applicability to, characteristics shall be 
as follows: 

Terminal designator 

RNR 
RNC 
RND 
RNN 

Applicable characteristic 

C,E,H,J,K 
C,E,H,J,K 
C,E 
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: 

K--------- ----- lO.Oohms. 
C, E, H, J - - - - - 49.9 ohms. 

Maximum reststaace: 
Characteristic: 

K------
C, E, H, J 

- - - - - - - - - - - - 0. 3 01 megohm. 
- - - - - - - - - - - - - - 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. 7 Marking. Due to size limitations this style resistor shall be marked with the following 
minimum information: 

733K 
49R9 
F~DJ \-

Date code, characteristic. 
Coded resistance value. 
Tolerance, failure rate, lead material, JAN marking. 

\ I, 

The compl~te m~rking is required on the unit package. Where manufacturers are able to provide 
more infor~atio~, the following is preferred in the sequence presented: Style, manufacturer's 
trademark, 1 production lot code, and source code. 

\ \ 
4. QUALlTY AssuRANCE PROVISIONS 

4. 1 Sampting 1d inspection shall be in accordance with MIL-R-55182. 
! ! 
\, \, 

5. PREP~ATI\:)N FOR DELIVERY 

5.1 Prepar~tionl~or delivery shall be in accordance with MIL-R-55182. 
\\ 

6. NOTES ,, 

6. 1 The note~ spetified in MIL-R-55182 are applicable to this specification. 
I, \ 

* 6. 2 Superses ion data. This specification supersedes MIL-R-10509/007C(USAF), 
MIL-R-55182/8( ,SAF)in the following manner. 

\ 

and 

Characteristic in\
1 
l\IIIL:-R-55182/1 ' Supersedes characteristic in 

in FR leyl "M" MIL-R-10509/007 
Supersedes characteristic 
in MIL-R-55182/8(USAF) 

K--------~--- D---------------

~ =r=E= = = = = = ~= = = = = = =- ~~u~~o=.~O~?~~o~~)=i~c~-~ 
\, 

I 
I 
I 
I 
I 
I 
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* 6. 3 MIL-R-10509 substitution data. Resistors ofthis 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 RN_g_, RNR -
E J RN.£, RN!!_ 

* 6. 4 Chan es from revious 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: 
Army- EL 
Navy- EC 
Air Force - 11 

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

User activities: 
Army- AT, ME, AV 
Navy- MC, CG 
Air Force - 19 

Preparing activity: 
Army- EL 

(Project 5905-0518-1) 
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1. SCOPE 
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MILITARY SPECIFICATION 

RESISTORS, FIXED, FilM, 

ESTABLISHED RELIABILITY 

STYlE RNg57 1} 

MIL-R-55182/_2F 
11 July 1967 
SUPERSEDING 
MIL-R-55182j2E 
18 November 1966 
MIL-R-38101/1B(USAF) 
1 5 April 1 964 

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

* 1 • 1 This specification covers the detail requirements for style RN_!!57, 1} 
established reliability, film, fixed resistors. 

2. APPLICABlE DOCUMENTS 

2.1 The following document, o.f 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, Fi*ed, Film, Established Reliability, 
General Spec~fication 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-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 RN_!!57 is available in characteristics C and E 
only. 

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

2. 1. 9 
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ENVELOPE SHAPE OPTIONAL 
r.I55!01501A 

:_L--'--- . 
----F~~=::::::==F-

.020±.002DIA 

I.J. .J.I .281 1.250 

I. ±.062 

J 
±.125 

.467 MAX 

(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 

1.250 31.75 

NOTES: 
1. Dimensions ore in inches. 
2. Metric equivalents (to the nearest .01 mm) ore given for general 

information only and ore 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 dri II size larger than 250 percent of the nominal 
lead diameter. 

FIGURE 1. Style RNR57 resistors. 1/ 

lfsee 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 
RNR 
RND 
RNN 

Applicable characteristic 
C,E 
C,E 
C,E 

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

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

3. 5 Resistance. Minimum and maximum resistance values shall be as follows: 

Minimum resistance: 
Characteristic: 

C, E - - - - - - - - - - - - - - - 10.0 ohms. 

Maximum resistance: 
Characteristic: 

C, E - - - - - - - - - - - - - - - 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 M3.rking. Due to size limitations this style resistor shall be marked with 
the following minimum information: 

733C --
10RO -
FMDJ -

Date code, characteristic. 
Coded resistance value 
Tolerance, failure rate, lead material, JAN marking. 

The complete marking is required on the unit package. Where manufacturers are 
able to provide more information the following is preferred in the sequence pre
sented: style, manufacturers trademark, production lot code, source code. 

4. QUALITY ASSURANCE PROVISIONS 

4.1 Sampling and inspection shall be in accordance with MIL-R-55182. 

5. PREPARATION FOR DEUVERY 

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

6. NarES 

6.1 The notes specified in MIL-R-55182 are applicable to this specification. 

2. 1. 11 
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6.2 Supersession data. This specification supersedes MIL-R-38101/lB(USAF}, 
dated 15 Arpil 1964, "Resistors, Fixed, Filln, 1/8 watt +1.0 percent tolerance, 
Established Reliability. " 

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: 
Army- EL 
Navy- SH 
Air Force - 11 

Review activities: 
Army- MJ, EL 
Navy - SH, AS, OS 
Air Fbrce- 11, 17, 85 

User activities: 
Army - AT, ME, AV 
Navy- MC, CG 
Air Fbrce - 14, 19 

Preparing activity: 
Army- EL 

(Project 5905-0594-3) 

Code "C" 
•u .s. GOVERNMENT PRINTING OFFI<;E: 1967-301-510-/955 
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PARTS APPLICATION AND RELIABILITY BULLETIN 

RESISTORS SECTION• MIL SPEC A STRACT 

TYPE ER 
(MILITARY SPECIFICATION MIL-R-38101A-USAFl 

signifies 
an 

established 
reliability 

resistor 

1 ER R 

RESISTANCE 
Expreued in ohms. Identified by as many significant 
digits, up to 6, as ore required to discr.iminote be-

zeros following the lost significant digit. 

RELIABILITY 
LEVEL 

Identified by a sin· 
gle letter in accord· 
once with Speciflca· 
lion Mll-R-38100. I l 

tween resistors separated by the value of the tol
erance, plus either an "R" at the location of the 
decimal point or a last digit denoting the number of 

~·------------------------~~---------
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, 14 walt, ·' 1.0% tolerance 
2 = resistor, fixed, power, wirewound, miniature, 2 watt, ± 1.0 •;. tolerance 
3 = resistor, fixed, precision, wirewound, 1 watt, ·±:0.02% tolerance 
4 = resistor, fixed, precision, wirewound, % wall, ± 1.0% tolerance 
5 = resistor, fixed, precision, wirewound, % watt, :!: 1.0% tolerance 
6 = resistor, fixed, precision; wirewound, 1 watt, ± 1.0% tolerance 
7 = resistor, fixed, precision, wirewound, 14 watt, :!:0.1 "/. tolerance 
8 = resistor, fixed, precision, wirewound, % watt, ±0.1 % tolerance 
9 = resistor, fixed, precision, wirewound, % watt, ±0.1 % tolerance 

10 = resistor, fixed, precision, wirewound, 1 watt, ±0.1% tolerance 
11 "" resistor, fixed, precision, wirewound,% watt, :±:0.02"/. tolerance 
12 = resistor, fixed, precision, wirewaund, sub-miniature, 14 walt, ±0.01% tolerance 
13 = resistor, fixed, power, wirewound, sub-miniature, 1.0 walt, ± 1.0% tolerance 
14 = 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 walt, ±1.0% tolerance 
17 ~. resistor, fixed, power, wirewound, sub-miniature, 7.0 watt, .::±-1.0"/. tolerance 
18 =- resiltor, fixed, power, wirewound, miniature, 1 0 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, film, 14 watt, ±2.0% tolerance Min 51 ohm Max 150K ohm 
22 ==· resistor, fixed, film, 'K watt, :.':· 2.0% tolerance 
23 "' resistor, fixed, film, 1 watt, ± 2.0 "/. tolerance 

* Equivale +-to: MIL-R-31097 St)le RLR07,20,33 except for lead diam
eter and corninc: styleA-51, A-52, A-53 . 

.... -.v ,..., • ., •..• ~ 
2. 2. 0 
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MIL-R-39017A . 
16 August 1966 
SUPEHSEDiffG 
MIL-R-39017 
2? September 196L 
MIL-R-38101A(USAF) 
1 5 October 196:1 
MIL-R-22684(USAF) 
1 June 1965 
(See Section Six.Herein) 

MILITARY SPECIFICATION 

RESISTORS, FIXED, FilM, (INSUlATED) 

ESTABLISHED REUABIUTY 

GENERAL SPECIPICATION FOR 

'!his specification :is mandatory for use by all Dep9.rtments 
and Agencies of the ~artment of-~~· 

1. SCOPE 

1.1 Scope. This specification covers the general requirements for insulated, 
film, fixed resistors of 2- and )-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 
(ppmj°C). The resist.ors 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 
:t4 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. 

RLR20 

~ 
Style 

(1.2.1.1) 

c 

j_ 
Terinina.l 
(1.2.1.2) 

The type designation shall be in the following fonn, 

1_ 
G M 

_L _L 
Resistance Resistance Life failure 

(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 "RLR" 
followed by a two-digit number; the letters identify established reliability, 
insulated, film, fixed resistors, and the number identifies the size and power 
rat~ ~f the resistors~ 

I FSC 5905 
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1.2.1.2 Terminals. The terminals are identified by a single lPtter in 
accordance with table I. 

TABlE I. Terminal. 

Symbol Terminal 

c - - - - - Solderablejweldable 

1.2.1.3 Resistance tolerance. 'The resistance tolerance is identified by a 
single letter in accordance with table II. 

TABlE II. Resistance tolerance. 

Symbol Resistance tolerance 

Percent (±} 

G- - - - - - - - - 2 
J- - - --- - - - 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 "S"), which identifies the life failure-rate level for 'Which the resistor 
is qualified (see 4.4). 

TABLE III. Life failure-rate level established 
at 60- ercent confidence • 

Failure-rate-level Failure rate level 
designation (%/1,000 hr) 

M- - - - - - - - - - - 1.0 
p - - - - - - - - - - - o. 1 
R - - - - - - - - - - - 0.01 
s - - - - - - - - - - - 0.001 

' 

1.2.1.5 Resistance. The nominal resistance value expressed in ohms is 
identified by a ~hree-digit number; the first two digits represen~ significant 
figures and the last digit specifies the number of ~eros to follow. 

ExaJTq)les: 100-
101 ,. 
102 = 

10 ohms 
100 ohms 

1,000 ohms 

M:Lnimurn and maximum res istanee values shall be as specified (see 3 • 1 ) • The 
standard values for every decade shall follow the sequence demonstrated for the 
"10 to 100" decade in accordance with MS9017S. 

2. 2. 2 
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) MI~R-39017A 
I 

6.0 Supcrser;fdon dat.u.. 'I'lw ::l.yl£':~ ,l]' Lh Jr: f~pr·r~·ffjc~a1. !on mtper·r;cdc oLJH·t· 

style~;; in aecordancr:~ w i t,J' ~.ttl d.<~ X I. 

3~lrnE0 Ill SUPERSEDES [J'ffll~8 SUI 'J~!f\i;[iJ')I,::·~ :1r.rYI~l~!n ;;uJ 'l•:J{[il•:ng~:; S'l'Yl Ji:~) IN 
MI~H-j~)01 "(A IN Ml~R-3901'( IN MJJ,. J<-:lfl1 01 ;>:>(:i£111. (USAF) 

-

~07} 3901 '{ /1 (HLHO'() ]lll01 /'1 ( Jn.o· r--·rx )??( >1'\IJ.j', (unAF') 
.k.LR?O ll 39017/2 (Rlli-?0) 31-1101 f:'~' ( trr.:_)O--'l'X )2?WI~j( •(USAF) 
Rl.H32 3901'( /3 (Hl..RV) ]f\1 01 /'~) ( HL]2--'l'X )22Gf~1/ ( (U~J/\F) 
W.J<IJ.2 -------- ---- ( rnk'--'l'X)2;)G8hji\(USM') 

ll 
Fa:J.lun~ rate level "M" is the equJ.valenL lr·vcl fm· nnpvt':3r··:wJ.on of the 
referenced 22681.~ {USAF) style. 

6. 9 Terminal supersession. Terminal type "C" of MI~R-~N017A supersedes 
terminal types "S" and ltD" of MI~R-3901'{. Type "C" also supersedes the weldable 
lead specified in 226Ph/5 (USAF) thru 2?60tJ/8 (UfM). 

6.10 Ch~.J.nf:~Cc from previous issue. A:::tcx·:Lckr: arc not used Jn this revision 
to identlfy chanr!;e:J with respect i~o the p.revJour; in:me, dw~ to the extensj.veness 
of the chan[:,es. 

2.2.3 
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SUPPLEMENT 1B --,_ 

TABLE I. Performance ~-cqui~ents. 
···--

Style RLR05 RLR07 

Maximum resistance-tempera-
ture characteristic in 
parts/million;o C-ppm (ref 
to 25 ° C) (see 3. 11) - - - - - - - :t200 :t-200 

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

Maximum ambient temperature 
at zero wattage derating 
(see fibrure 1) - - - - - - - - - - 150°C 150°C 

Power rating 1/8 watt 1/4 watt 
and maximum de or rms .. 
voltage- - - - - - - - - - - - - - 200V 250V 

Resistance tolerance 
(in percent) - - - - - - - - - - - 2, 5 2, 5 

Minimum resistance value - - - - 4. 7 ohms 10 ohms 

Maximum resistance value - - - - .15 .16 
Megohm Megohm 

Maximum ± percent change in 
resistance after 1/ 

Power conditioning (see 3. 8)- - - .5 • 5 
Temperature cycling (see 3. 10) - .25 .25 
Low temperature operation 

(see 3. 12) - - - - - - - - - - - - .25 .25 
Short-time overload (see 3. 13)- - .5 . 5 
Terminal strength (see 3. 14)- - - .25 .25 
Dielectric withstanding voltage 

(see 3. 17) - - - - - - - - - - - - • 25 .25 
Resistance to soldering heat 

(see 3. 19) - - - - - - - - - - - - .25 .25 
Moisture resistance (see 3. 20)- - 1.0 1.0 
Shock, medium impact 

} } (see 3. 21) - - - - - - - - - - - - .5 • 5 
Vibration, high frequency 

(see 3. 22) - - - - - - - - - - - -
Life (see 3. 23) - - - - - - - - - -
High temperature exposure 

(see 3. 24) - - - - - - - - - - - - 2 2 
Insulation resistance (dry) 

(see 3. 18) - - - - - - - - - - - - 1, 000 1,000 
Megohms I Megohms 

Insulation resistance (wet) l 
(see 3. 20) - - - - - - - - - - - - 100 100 

Megohms 
I 

Megohms 

------·P~·-- W-
RLR20 

:t 200 

70°C 

150°C 

1/2 watt 

350V 

2, 5 

4. 3 ohms 

1.0 
Megohm 

. 5 

.25 

.25 
• 5 
• 25 

.25 

• 25 
1.0 

} • 5 

See 3. 21 

2 

1,000 
Megohms 

100 
Megohms 

RL R32 RLR42 

+2 00 

70 

15 

1 watt 

50 ov 

2, 5 

10 ohms 

1.0 
Me gohm 

5 
25 

25 
5 
25 

25 

1 
25 
.0 

} 5 

2 

1, 0 00 
gohms Me 

10 
Me 

~-·· 

0 
gohms 

±200 

2 watts 

500V 

2, 5 

10 ohms 

1.5 
Megohm 

• 5 
. 25 

• 25 
• 5 
• 25 

. 25 

.25 
1.0 

} .5 

2 

1, 000 
Megohms 

100 
Megohms 

1/Where total resistance change l.a 1 percent or less, it shall be considered as :l (_percent + 0. 05 
- ohm). 

2.2.4 
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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. 

MIL-R-39017/5 
24 i.farch 1969 

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 "0" and "I" excluded). 
103G - Resistance value, tolerance. 
MJ - Failure rate designator and JAN marking. 

Full marking is required on the unit package. 

FSC 5905 
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±.125 ±.020 =..125 
LEAD LOCATED AT 
TRUE POSITION 

WITHIN .016 DIA r
--l.ooo-~--'5o -T1.ooo-l 

:A H ,_i . 
I .016±.0:1 LJ 

SEE NOTE 4 8 . A I I .I 7M X .. I 

SEE t~OTE 3 .064 ±.006 

NOTES: 
I. Dimensions are in inches. 

INCHES 
.001 
.006 
.016 
.020 
.064 
.125 
.150 
.187 

1.000 

MM 
.03 
.15 
.41 
.51 

1.63 
3.18 
3.81 
4.75 

25.40 

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 I. Style RLR05 resistor. 

4. QUAIJTY 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 de. 

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 DEIJVERY 

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: 
Army- EL 
Navy- EC 
Air Force - 11 

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 

Preparing activity: 
Army- EL 

(Project 5905-0681-1) 
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MILITARY SPECIFICATION 

RESISTORS, FIXED, FILM, (INSULATED), 

ESTABLISHED RELIABILITY 

STYLE RLR07 

MIL-R-39017/lD 
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 

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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r 1.500MINT.250=046°
31 T 1.500MIN --ll_j_ LEAD LOCATED AT I Tll\JE POSITION 

WITHIN .DI6 OIA 

SEE NOTE7**---··-JI .025!.0:1 rJ ~.300MAX~* 
(SEE NOTE 3) 090!.008 

NOTES: 
1. Dimensions are in inches. 
2. Metric equivalents (to the nearest ,01 mm) ore given lor general inlonnolion 

only and ore based upon 1 inch = 25.4 mm. 
3. Maximum length is 'clean lead' to 'clean lead'. 
4. The end of the body shall be thot point ot which the body diameter equals the 

nearest drill sixe larger thon 150 percent of the nominal leod diameter. 

Style RLR07 resistor, 

INCHES 
.002 
.008 
.016 
.025 
.031 
.046 
.090 
.250 
.300 

1.500 

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. 

MM 
.05 
.20 
.41 
.64 
.79 

1.17 
2.29 
6.35 
7.62 

38.10 

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 
"0" and "I" excluded), JAN marking. 

RLR7C - Partial style ("0" 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 de. 

4. 3 Dielectric withstanding voltage. The test voltages applicable to style RLR07 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. 

2. 2. 8 
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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. 

MIL-R-39017/3B 
24 1'1arch 1969 

SUPERSEDING 
MIL-R-39017/3A 
16 August 1966 
22684/7(USAF) 
1 June 1965 
MIL-R-38101/23A(USAF) 
15 April 1964 

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. 

2. 2. 9 

FSC 5905 



MIL-R-39017/3B 

* 

Attachment II 
ATM 241 Rev D 

LEAD LOCATED AT 
TRUE POSITION 

WITHIN .016 DIA r i.500T.562 ~1.5oo-----..: 
MIN ~:8~~ MIN ,. 

I I _l 
·-~.:--"+~------t=r= -. +--. I 

SEE A, I .040±.002-' rJ 
NOTE 4 -4 .625 MAX .,.I 

* (SEE NOTE 3) 
.190±.015 

NOTES: 
1. Dimensions are in inches. 

INCHES 
.002 
.015 
.016 
.031 
.040 
.042 
.190 
.562 
.625 

1.500 

,.., 
.05 
.38 
.41 
.79 

1.02 
1.07 
4.83 

14.27 
15.88 
38.10 

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 dri II 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 de. 

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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Attachment ll ' 
ATM 241 Rev D 1 

TITLE: RESISTORf' 

fiARTS APPLICATION AND RELIABILITY BULLETIN 

I sECTION& ~UL ·fPEC J\Hf:TRJ\CT 

TYPE RWR 
(MILITARY SPECIFICATION MIL-R-39007A) 

RWR 71 S 49R9 F M 

~/-~~ 
TYPE 

.' 

Resistors, 

Fixed, 

Wirewound, 

Power 
type, 

Established 
reliability 

TERMINAL RESISTANCE LifE FAILURE 
TOLERANCE RATE 

F = ± 1.0,. 
(Expressed in 
•f./1000 hrs.) 

s = 10lderable 
M = 1.0 

W= weldable p = 0.1 

R = 0.01 

s = 0.001 

' -
RESISTANCE 

Expressed in ohms and identified 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 an ohm are required, the leHer "R" is sub
stituted for one of the significant digits, represents the decimal point, and the succeeding 
digits represent significant figures. 

STYLE 

I I 

I I 

axial lead tubular case 

71 = .187' D. x .812" L., 2.0 waHs at 25C 
74 = .312" D. x .875" l., 5.0 watts at 25 C 
78 = .375" D. x 1.780" l., 10.0 waHs at 25 C 
80 = .094" D. x .406" L., 2.0 waHt at 25 C 
81 = .085" D. x .250" l., 1.0 watt at 25 C 
84 - .312" D. x .875" L., 7.0 wath at 25 C 
89 = .187" D. x . .560" l., 3.0 waHs at 25 C 

.~,. 
llHOIX SYSTEM$ DIVI$ION 

2.3.0 

-1 
l 
\ 

j 

', 

' 

~ 
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PAITS APPLICATION AND IILIAIILITY IULLITIN 

TITLE1 RESISTORS S!CTIONa MIL SPEC ABSTRACT 

TYPE 

Resistors, 

Fixed, 

Wirewound, 

Power type, 

Chassis mounted, 

Established 

reliability 

nPE RER 
(MILITARY SPECIFICATION Ml L · R-39009) 

RER 65 F 1001 M 

IN mAL RUISTANCE 
RUISTANCI 
TOLERANCE Expre11ed In ohms and identified by a 

four-digit number. first three digits rep-
resent significant figures. Last digit ape· 
clfles the number of zeros to follow. 

F = ±l.OO•t. When fractional values of on ohm ond 
values le11 than 100 ohms are required, 
the letter "R" Is substituted for one of 
the significant digits to represent the 
decimal point and the eucceedlng dlglt1 
become elgnlflcant. 

STYLI 

I RESISTANCE 
I RANGE 
; MIN I MAx .. tubular case, lug terminals 

65 = . .438" D. x .750" l., 10 wath 0.1 i 5.62K 

70 = .531" D. x 1.062" l., 15 watt• 

75 == .59.4 .. D. x 1.938" l., 30 watt1 

a ....... 
11N11111 an .. IIMMCIN 

2.4.0 

I 

0.1 
0.1 

12.1 K 
39.2 K 

FAILURE 
RATE 
LEVEL 

(Expressed In 
.,./1000 hrs.) 

M = 1.0 

P= .01 

R = 0.01 

s = 0.001 

VOLTAG 
1000 v 
1000 v 
2000 v 

IC 





TITLE: RESISTORS 

TYPE 

Resistors, 

Fixed, 

Composition 

(Insulated), 

Established 

reliability 

I 
l ... 
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PARTS APPLICATIOM AND R!LIAIILITY IULI;!TIM 

SECTION a MIL SPEC ABSTRACT 

TYPE RCR 
(MILITARY SPECIFICATION Mll-R-39008) 

RCR 07 G 153 J M~ 

s,mbol 

G 

RESISTANCE 
Expressed in ohms and 
identified by three-digit 
number. First two digits rep
resent significant figures. 
Last digit specifies the num
ber of zeros to follow. 

MIN - 10 OHMS 
MAX - 1 MEG OHM 

RESISTANCE TOLERANCE 

LIFE FAILURE RATE 
Life failure-rate level at SO •;. 
rated wattage. Expressed in 
"/./1,000 hrs. 
M == 1.0 
p = 0.1 

R=O.Ql 
s :::.= 0.001 

CHARACTERISTIC ., 

Resistance-temperature char•cteristic 

M1x. ambient 
operatinc temp. Nominal resistance 

(100% rated wattace) (ohms) 

1,000 and under 

70C 
1 , 1 00 to 1 0.000 

. 11,000 to O.lM!l 
0.11M!l to I.OMU 

STYLE 

axial lead tubular case 

07 '-= .090N D. x .250" L., % watt at 70C 

20 =-· .138" D. x .375" L., ~ watt at 70C 

32 = .225" D. x .S62N L., 1 watt at 70C 

.:II ,.._ __ 
IINIIIII SY$11M$ OIV1SION 

2. 5. 0 

Max. 1llowable ch•nce in resistance 
from resistance at ambient temp. 

of25C 
At -55C At +IOSC 

±6.5•;. ±5•;. 
± to•;. ±6•/. 
±13"/. ±7.5•/ • 
± 1.5"/. ±10% 

MAXIMUM 
WORKING VOLT DC 

200V 

350V 

soov 
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MIUTARY SPECIFICATION 

RESISTORS, FIXED, COMPOSITION {INSUlATED), 

ESTABUSHED RELIABIUTY 

GENERAL SPECIFICATION FOR 

MIL-R-39008A 
11 ¥.ay 1967 
SUPERSEDING 
MIL-R-39008 
30 October 1 963 
MJL-R-llF 
17 Aprii 1967 
{See section six) 

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 
reliability, insulated, fixed resistors having a composition resistance element 
consisting of a mixture 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 percent per 1,000 ho~rs {see 1.2.1.5) at 50 per
cent full-load operation at an ambient temperature of 70°C {see table I). These 
failure rates are established at 60 percent confidence level on the basis of lif~ 
te.sts. 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 Classification. 

1.2.1 TY,pe designation. The type designation shall be in the following form, 
and as specified· (see 3. 1 and .6. 1 ) : 

I_Ll___l__t_ 
Style Characteristic Resistance Resistance Failure-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 npmber; the letters identify established reliability, insul
ated, composition, fixed resistors, and the number identifies the size and power . 
rating of the resistors. 

2. 5. I .I FSC 5905 
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MIL-R-39008A 

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

"TABLE I. Characteristic 

:~~tnuiuumbb~nt operating ., .. Resistance-temperature characteristic 
. .: 

temperature (100 percent 'Ma.ximum .allowable change in Symbol rated wattage li.nd 50 percent Nominal resistance resistance from resistance at 
rated wattage for failure- ambient temDE rature of 25 o c 
rate determination) At -55wC At+105UC 

(ambient) (ambient) 
oc Ohms Percent (±) Percent(±) 

1, 000 and under - - - 6.5 5 
1, 100 to 10, 000 incl- 10 6 

G-- 70 
111 000 to 0. 1 megohm 

mel 
13 7. 5 

Megohms 
·-- 0. 11 to 1. 0 incl - - - 15 10 .. 

·1. 1 to 10 incl - - ..: - ... ao· 15 
11. 0 and over - - - - 25 15 

I 

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: 

2R7 = 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 
1110 to 10011 decade in accordance with MS90178 - Standard 24 - Value Series 
Decade for Electronic Components of 5-, 10-, and 20-Percent Tolerances. 

1.2.1.4 Resistance tolerance. The resistance tolerance is identified 
by a single letter in accordance with table II. 

TABLE II. Resistance tolerance. 

Symbol Resistance tolerance 

Percent (.!,) 

J - - --- -- --- 5 
K- -- -- -- - - - 10 

2.5.2 
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1.2.1.5 Failure-rate designation. The failure-rate designation as shown in 
table III 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). 

M -
p 

R -
s -

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

Failure-rate level 
designation 

2. 5. 3 

Failure rate 
percent/1,000 hours 

1.0 
0.1 
0.01 
0.001 



1. SCOPE 

Attachment II 
ATM 241 Rev D 

MILITARY SPECIFICATION 

RESISTOR, FIXED, COMPOSITION (INSULATED), 

ESTABLISHED RELIABILITY 

STYLE RCR05 

This specificaV ~·.is mandatory for use by all D~art
ments and Age.JCies of the Department of De nse. 

1. 1 This specification covers the detail requirements for style RCR05 resistor. 

2. APPLICABLE DOCUMENTS 

MJL·R-39008/ 4C 
18-December •969 
SfJPERSEDING 
MIL-R-39008/ 4B 
11 August 1969 

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 rati~·- The power rating shall be 1/8 watt, based on full load operation at an ambient 
temperature of 70 C. Resistors operated at ambient temperatures in excess of 70° C shall be 
derated in accordance with figure 2. The rated direct current (de) 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 ol 15 percent for any individual resistor. 

2.5.4 

FSC 5905 



MIL-R-39008/ 4C 

Attachment II 
ATM 241 Rev D 

I B ----'---- A---+---- 8 ----..1 zh 
=-----....1-----+------L--t 

c 
C DIA _ __j 

INCHES MM 

A±.015 8±.125 C±.003 
.002 .05 

0±.004 .003 .08 
-- f-----

.145 1.000 .015 .062 
.004 .10 
.015 .38 
.062 1.57 
.125 3.18 
.145 3.68 

1.000 25.40 

NO"'FES: 
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. 

I 
100 \0 
80 

-.::::1 

"' £! 
-c 60 
"' ~ 

1\ 
\ 

"E 40 "' u 
Q; 

a... 

20 

1\ 

\ 
0 

~ 
40 80 120 130 

Ambient temperature in degrees centigrade 

F"]URE 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: 
Army- EL 
Navy- EC 
Air Force - 11 

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 
Air Force - 19 

Preparing activity: 
Army- EL 

Agent: 
DSA- ES 

(Project 590'5-0707) 

'k U.S. GOVERNMENT PRINTING OFFICE: 1970-393·093/5-3548 
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MILITARY SPECIFICATION 

MIL-R-39008/1B 
12 February 1968 
SUPERSEDING 
MIL-R-39008/1A 
11 loRy 1967 

RESISTOR, FIXED, COMPOSITION (INSUlATED), 

ESTABLISHED RELIABILITY 

STYlE RCR07 

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 RCR07 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 

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 ratin , The power rating shall be 1/4 watt, based on full load 
operation 100 percent rated wattage) at an ambient temperature 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 de or rms continuous working voltage shall not 
exceed 250 volts • 
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r-a 
f n 

Ltr 

A 
B 
c 
D 

NOTES: 
1. Dimensions are in inches. 
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8 

t 

Dimensions 

.250 (6.35) ±.031 (.79) 
1.500 (38.10) ±,125 (3.18) 

.025 (.64) ±,002 (.05) 

.090 (2.29) ±.008 (.20) 

2. Millimeters are in parentheses. 

"!± f 
0 

T 
* CJ 

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

0 
<t 
0 
...J 
0 
LLJ 

~ 
a:: 
1-
'Z 
LLJ 
(.) 
a:: 
LLJ 
0.. 

FIGURE 1. Style RCR07 resistor. 

70 
100 

80 

60 

\ 
~ 

\ 
40 

20 

~ 

\ 
~0 

0o 40 80 120 
AMBIENT TEMPERATURE IN 

DEGREES CENTIGRADE 

FIGURE 2. Derating curve for high ambient temperatures. 
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3.4 Resistance. The minimum resistance value shall be 2. 7 ohms; maximum 
value shall be 22 megohms, 

4, QUALITY ASSURANCE PROVISIONS 

4.1 8ampli~ and inspection. Sampling and inspection shall be in accordance 
with MIL-R-390~ 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 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 MIL-R-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 asteri$k 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: 
Army - EL 
Navy - EC 
Air Force - 11 

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

User activities; 
Army - ME, AT, AV 
Navy - MC 
Air Force - 19 

Preparing activity: 
Army - EL 

(Project 5905-0648-2) 

Code "C" 
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MILITARY SPECIFICATION 

RESISTOR, FIXED, COMPOSITION (INSUlATED), 

ESTABLISHED RELIABILITY 

STYLE RCR20 

MIL-R·39008/2B 
l2 February 1968 
SUPERSEDING 
MIL-R-39008/2A 
11 :toby 1967 

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 RCR20 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 

MIUTARY 

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, REQUIREMISNTS 

3.1 Requirements. Requirements shall be in accordance with MIL-R-39Qo8, 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 ambient 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 de 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. 
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Ltr 

A 

B 
c 
D 

NOTES: 
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Dimensions 

375 (9 53) +.041 (1.04) 
• • -.031 (.79) 

1.500 (38.10) ±.125 (3.18) 

.031 (.79) ±.005 (.13) 

.138 (3.51) ±.023 (.58) 

1. Dimensions ore in inches, 
2. Millimeters ore in parentheses. 
3. Metric equivalents (to the nearest .01 mm) ore given for general information 

only and ore based upon 1 inch = 25.4 mm. · 

0 
4: 

100 0 
.J 
0 80 LLI 
1-
4: 
a:: 60 
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FIGURE 1. Style RCR20 resistor. 
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FIGURE 2. Derating curve for high ambient temperatures. 
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4. QUAU'l'Y ASSURANCE PROVISIONS 

MIL-R-39008/2B 

4,1 Samplin~ and inspection. Sampling and inspection shall be in accordance 
with .MIL-R-3900 and as specified herein. 

5. PREPARATION FOR DELIVERY 

5.1 Preparation for delivery shall be in accordance with ~R-39oo8. 

6. NCJI'ES 

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 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 resistors of the same re
sistance value and tolerance specified in the inactivated specification 
.MIL-R-11 /3. 

* 6. 5 Changes from previous issue. '!he 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 : 
Arley - EL 
Navy - EC 
Air Force - 11 

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 
Air Force - 19 

Preparing activity: 
Arley - EL 

(Project 5905-0648-3) 

Code "C" 

2.5.12 





Attachment II 
ATM 241 Rev 0 

PARTS APPLICATION AND RELIABILITY BULLETIN 

TITLE: RESISTORS SECTION: >1IL-SPEC .7\BSTRACTS 

TYPE 

irewound, 

eliability 

TYPE RBR 
(MILITARY SPECIFICATION MIL-R-39005) 

RBR 52 s 12601 D M 

RESISTANCE TOLERANCE LIFE 
TERMINAL Initial Resistance Tol. Minimum FAILURE Symbol (at 25 ±2° C) Resistance Value RATE 

s = solderable A ±0.05% 10 ohms (Expressed in 
%/1000 hrs.) B ±0.10% 10 ohms 

W =weldable M = 1.0 F ± 1.00% 0.1 ohms 

G ±0.02% 10 ohms 
p = 0.1 
R = 0.01 

T ±0.01 °/o 10 ohms s = 0.001 

RESISTANCE 

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. 

STYLE 

axial lead tubular case single-ended tubular case 

52= =!~&" D. X 1" L., 0.50 watts 
53 = =!~&" D.x %" L., 0.33 watts 
54 = \4" D.x %" L., 0.25 watts 
55 = \4" D. X Y2" L., 0.15 watts 
56 = \4" D. X 11/32" L., 0.12 watts 
57= Y2" D. X 1" L., 0.7 5 watts 

7 4 = 
13

""" D. X Y2" L., 0.12 watts 
75 = \4" D.x 
76 = 5..16

11 D.x 

19""" L., 0.12 watts 
13.,16" L., 0.50 watts 

T~RPORATIOII 
BENDIX SYSTEMS DIVISION 

2. 6. 0 

71 = o/1/' H. x %" W., 0.12 watts 
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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 
CKR05 CAPACITOR C-39014 AEROVOX 
CKR06 CAPACITOR C-39014 AERO VOX 
CKR12 CAPACITOR c -39014 AEROVOX 
CKR13 CAPACITOR C-39014 AERO VOX 
CMR01 CAPACITOR c -39001 ELMENCO 
CSR13 CAPACITOR c -39003 KEMET 
DHD490. DIODE G. E. 1N4448 
DT60818D DIODE DICKSON 1N970B 
DT60826V DIODE DICKSON 1N4568A 
DT610~:SC DIODE DICKSON 1N938B 
ECY10' CAPACITOR MSFC400A CORNING CYFR 
FA40004 DIODE FAIRCHILD 
JANT:X2N2222A TRANSISTOR S-19500/ TEXAS INST. 
JMC3955-TC CAPACITOR JOHANSON 
JMC3956-TC CAPACITOR JOHANSON 
JMC3957-TC CAPACITOR JOHANSON 
JMC6003-TC CAPACITOR JOHANSON 
JMC6188-TC CAPACITOR JOHANSON 
JMC8554-TC CAPACITOR JOHANSON 
MS27216-1 SWITCH MICROSWITCH 
OSM204CC CONNECTOR OMNISPECTRA 
RC'-07, 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 
Rr4"R70-- RESISTOR 'R-55182 MEPCO 
RWR70-- RESISTOR R-39007 DALE 
RWR71-- RESISTOR R-39007 DALE 
RWR80-- RESISTOR R-39007 DALE 
RWR81-- RESISTOR R-39007 DALE 
SL10455 MICROCKT FAIRCHILD 9040 
SL10456 MICROCKT FAIRCHILD 9041 
SL10457 MICROCKT FAIRCHILD 9042 
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SUMMARY OF ELECTRONICS PART TYPE USED IN ALSEP 

Conunercia1 
Part No. /Type Part Name MIL Spec Vendor 1s Name Equiv. Type 

SL35384 FLIP-FLOP FAffiCHILD 9040 
SL35394 GATE FAIRCHILD 9041 
SL35404 DUAL GATE FAIRCHILD 9042 
SL35424 EXPANDER FAIRCHILD 933 
SL35434 MULTI-ViBR. FAIRCHILD 951 
SL72742 AMPLIFIER FAIRCHILl) 702 
SL72752 AMPLIFIER FAIRCHILD 709 
SZ50764 DIODE MOTOROLA 1N4579A 
S1N645 DIODE MSFC338/6 TRW/G~E. 
SIN746A thru 759A DIODE MSFC338/6 DICKSON 
S1N944B DIODE 85M01678 DICKSON 
S1N965B DIODE 85M01309 DICKSON 
S2N491B TRANSISTOR 85M01102 G. E. 
S2N708 TRANSISTOR 85M01675 RAYTHEON 

. S2N722 TRANSISTOR 85M01103 MOTOROLA 
S2N2102 TRANSISTOR 85M01108 R. C. A. 

. 551-- RESISTOR ANGSTROHM 
TXIN914 DIODE. S-19500 FAIRCHILD 
UTR1135 DIODE UNIT RODE UTR3310 
UTR222 DIODE UNITRODE U'l'R52 
UZ1094 DIODE UNIT RODE UZ724 
UZ1195 DIODE UNIT RODE 
UZ1207 DIODE UNIT RODE 
U5B770931XB1 MICROCKT FAIRCHILD 
U5B7741312UNQ1 MICROCKT FAIRCHILD 
VKR~BW-- CAPACITOR vrrRAMON 
VKR3BW-- CAPACITOR VITRAMON 
WDL9814788515 THERMISTOR FENWAL 
WQMZDM-- CAJ>ACITOR ELMENco·· 
WST-~ CONNECTOR HUGHES 
IN4370A/ML3C DIODE MOTOROLA 
1250-700 FILTER ERIE 
137D320 CAPACITOR SPRAGUE 
I6K-- CAPACITOR G. E. 
2N2905A/ML3C TRANSISTOR MOTOROLA 
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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 

--~~------~------~------4-~----~-------r~~~~~ 

2N3251A/ML3C 
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 

TRANSISTOR 
CAPACITOR 
RESISTOR R-38101 
DIODE 
CHOKE 
CHOKE 
CHOKE 
CHOKE 
RELAY 
SOLAR CELL 
TRANSFORMER 
TRANSFORMER 
RESISTOR 
TRANSISTOR 
RELAY. 
CRYSTAL 
TRANSIST,OR, PNP, PAIR 
TRANSISTOR, NPN, PAIR 
SWITCH 
RELAY 
THERMISTOR 
TEMP. SENSO 
RESISTOR 
CRYSTAL 
SENSITOR 
DIODE 
COIL, RF 
DIODE· 
DIODE 
TRANSISTOR 
CONNECTOR 
MICROCKT · 
MICROCKT 
MICROCKT 
TRANSISTOR 
COIL, RF 

MOTOROLA 
SPRAGUE 
CORNING 
WESTINGHOUSE 
0. SCHOTT 
0. SCHOTT 
0. SCHOTT 
0. SCHOT.T 
TELEDYNE 
HOFFMAN 
0. SCHOTT 
0. SCHOTT 
SAGE 
RCA 
TELEDYNE 
NORTHERN 
TEXAS. INST. 
TEXAS INST. 
HAYDON. 
BABCOCK 
FENWAL 
TYLAN 
PRECISION 
MCCOY 
TEXAS INST. 
CR YSTALONICS 
DELEVAN 
H. P. ASSOC. 
H. P. ASSOC. 
RCA 
OMNISPECTRA 
AMI 
AMI 
AMI 
MOTOROLA 
DELEVAN 

421-3032 

2N3263 

2N3049 
2N3045 

BR17 

1N5140A · 
1025 
5082-0180 
5082-80300 
2N3375 

UL02C 
MX02D 
SPOIC 
2N918 
2307 
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SUMMARY OF ELECTRONICS PART TYPE USED IN ALSEP 

· Commercial 
Part No. /Type Part Name MIL Spec Vendor 1 s Name Equiv. Type 

262-- FUSE LITTLEFUSE 
265-- FUSE LITTLEFUSE 
3204-387 METER INT. INST. 
4JC5AR1200 SCR G. E. 2N2324 
40578 TRANSISTOR RCA 2N3866 
.6HM-1 SWITCH MICROSWITCH 
90515000002 FILTER ERIE 
21-Pll257B-XX CAPACITOR, AEROVOX MC562 

FXD, (NPO) 
CERAMIC 

RTR22D-- RESISTOR, R-39015 BOURNS/WESTON 
VAR. 

2340338-1 DIODE DICKSON IN4568A 

2340312-1 OP-AMP NATIONAL LM107F 
2340307-1 BUFFER. NATIONAL LM102F 

AMP. 
2340308-1 COMPARA- NATIONAL LM106F 

TOR 
2340311-1 COMP/ NATIONAL LM111H 

BUFFER 
2340305-1 DUAL NATIONAL DM7800H 

VOLTAGE 
TRANSLATOR· 

2346~01-XX MICRO-CKT Low Power TTL TEXAS INST. LOW 
2346207-XX MICRO-CKT Med Power TTL TEXAS INST. 
2121757-XX MICRO-CKT Med Power TTL TEXAS INST. 
2340313-XX CRYSTAL MONITOR CR19/UT0-8 
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