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“1,

24 iu~ust 1977
MILITARY SPEt IF~CATIOX

CAPACITORS, FIxEO, eLECTROLYTIC (SOLIO ELECTROLYTE), TANTALuM,
MOLOEO. CONFORMAL COAIEO ANO !!ETAL CASEO U[TH PLASTIC EMO-F[LL,

ROM14ERMETICALLY SEALEO, GE IIERAL SPECIF[CATION FOR

1. sCOPE

1.1 Sco 0.
+

Thfl $POClff C1tt Ofl COVQFS the gGnaral rOQU!r=GntS {OF ftacd,
cltctrolyt c (solld electrolyte), Canttlum. noldad, con forwl coatnd and mattl cased
.{th plastic end. f!ll. nonhermetically sealed eav~clta?s,prtmarfly intended for
filter, bypass. coupling. tnd other #pF.lfcJtlons whcrt the alternatfn~ ;;gtmnt (at)
comoonent is small compared to the dfrect currant (de) ratnd voltaqn.
Capaclcors are fntendad to be used only where Supplt@tnt#l moisture orotactton is
orowlded or for non-c rittcal @OOlf Cations where bermat~c moisture Drotnctton Is not

1.2 class $ficat40n. Cavacftor$ covered by this SxIectf{catlon
the $tyl,, 4S sotciff,d ($*0 ].1).

1 .2.1 TYoa dasiqnttion. The type doslgnatfon shall ba In th~
4S speciflcd (100 3.1 ana 6.2).

ire cla$siffed by

folio.fnq form and

I J.L,+a
(1.2.1.1) (1.2.1.2) (1.2.1.3) tOl*rance

(1.2.1.4)

1.2.1.1 ~. The [tyle tl fdantfflmt by the tuo-l@ttcr $ymbol CX. followed by
a two-~lq~cnumber:tho Iettars Idantify fixed, tlcctrolytlc (solfd electrolyte)
tantalum, molded, con fornal coated and metal cased w$th vlastic cnd-ft}l.
nonhermmtlcally sealed Capacitors, and the number fdcntfffes the dastgn of tha
capacitor.

1 .2.1.2 Volta e.
+.

The volttga (riced cnd surge) !s fdentfffed by a sfnqlc tettcr
as shown in tt e

TABLE 1. *.

Symbol a::;: *(8::c) s::yQ (85” C)
s.

o . . . .
F . . . . 1: 1:::

:::::
20.0

::
3,

26.0
. . . . 25 32.0

N .-. . 3s 46.0
n . . . . 50 6S.0

Beneftc!al comments (recommendations. addlttons, deletions) and my F.ertlnent
data wh{ch ❑ay be of US9 In Imvravlnq th($ document should be addrsssedto:
Commander,US Army Elactronfcs R.s. arch and Oavelowent Command. A7TN:
OELET-OP, Fort l!onmouth, NJ 07703 by uatnq the self-addressed Scandardtzat40n
Oocunent [mprovef:f;,;~opostl (00 Form 1426) appearing tt tha ond of tbts
dOCUr’. ”t, O, by

FSC S91O

.
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1 .2.1.3 Capaeftance. The nominal capacitance value, ●xpressed in picofarads
(pF), is identified by a three-digit number; the first two dfgfts represent
significant ?tgures and the last digit speciftes the number of zeros to follow.

1 .2.1.4 CaDdcftance tolerance. The capacitance tolerance is tdantifted by d
single letter as shown in table fI.

TABLE 11. Capacitance tolerance.

Symbol Capacttaoca tolerance

Percent (*1

K . ..-. -
M ----- . ::

2. APPLICABLE DOCUMENTS

2.1 Issues of documents. The follawtng documents of th~ issue !n effect on date
of !nvf tation for bids or request for proposal form a part of this specfficatlan to
the extent soecified herein.

SPECIFICATIONS

FEDERAL

00-s-571

MILITARY

MI L-F-14256
141L-C-39028
MI L-C-45662

(See supplement

STANOARDS

MILITARY

MIL. STO.105
MIL-STO.202
M[L-STO-12B5

. Solder, Tln Alloy; Tin-Lead Alloy; and Lead Alloy.

. Flux., Soldering, Llqufd (Rosin Base].
- Capacitors, Packagtng of.
. Calibration System Requirements.

1 for List of dissociated specff!cation sheet s.]

- .Sampling Procedures and Tables for [nspecttan by Attributes.
- Test !@thods for Electronic and Electrical Component Parts.
- Marking of Electrical and Electronic Parts.

(Copies of specifications, standards. drawings, and publications required by
contractors in connection with specific procurement functtons should be obt?.!ned from
the procuring dctfvtty or as dfrectad by the contracting of ficer. )

3. REQUIREMENTS

3.1 SOecificatfon sheets. The individual Item requirements shall be as specified
herein ana In accordance with the applicable speclficat{on sheets. In the event of
any conflict between requirements of this spec{ficatfon and the 5pecificatio” sheets,
the latter shall ga!ern (see 6.2).

3.2 g!ud~!flcatf.an. Capacitors furnf shed under this specification shall be
products wh ch are-qualified for lfstfng on the applicable quallffed products I!st at
the time set for opening of bids (see 4.4 and 6.3).

I

‘1

3.3 Mate Fials. Materials shall be as Specffled harein. However, when a definite
material IS not specified. a material shall be used which ‘dill enable the capacitors
to meet the performance requirements of this specification. Acceptance or approval
of any constituent material shall not be construed as a guaranty of the acceptance of
the finished prad”ct. The use of paper pvaaucts is not acceptable.

2 )1
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3.3.1 Soldtrinq flux (when ID Dlfcablol. Ho acfd or acid salts shall ba used In
preparation for or durfng solderfn9 the Carmlnals. Soldk!rfng flus shall be rosin.
rostn and tlcohol, or rOSi II and turpentine, and In accordance with type R, RHA, or RA
of HIL-F-14256 or QO-S-571, as aDpl$cabla [except Cyea RA flux reuulres special
*P PrOVal tO be used on U.S. Army ElaCtrOOi CS. Reseorch and Oevelopant Co-and
conttcts).

3.4 0est9n ane construction. Capacitors shall bc of the desf9n. construction,
and Vh,slctl almensions sp.ctfi ad ($ac 3.1).

3.4.1. Eodv St”?ucturq. llm body structu~o shtll be of tho cnctpsulated fern (sea
3.1}.

1.4.2 Temintl$. Tcrmlnals shall b. of a $olld conductor, of th. dimcnsfens
spac~fted 1~~, and shall be Suftably Crmated to facflttate Solder lng.

3.s Voltau, a~tnq. IIhen C.scad as Specfffed In 4.7.2, caDacft Ors shill wlthatand
tha appl~catlon of volttge at high temparaturm wfthout vfaibla riechanfcal damage.

3.6 Construct{onanalYsts(metalcaseduntts onl Uhen caDacltors are
fn~ptct~a,~ ,P,cified .In 4.7.3, Construct to. analys $“shall dlsclosc no enldence of
.otds of the plastfc End- fill aaceadln9 ZO pnrcent of the total case volume.

3.7
@acm*d

3.8
Wlthtn

3.9
factor

=%+=.
Uhen maasured as $oec{f!ed In 4.1.4, the dc le4k49e shtll not

the aop cablt valua Sptcfffad (sac 3.1).

w.
When aeasurnd as sD8cfflad la 4.7.5, .tha Caoacitancm shall bm

t e app cable tolarancn Speclfttd (sea 3.1).

ofs11Dat40n factor. Uhen maa$ur.d as specl fled In 4.7.6. the df$stpation
lhtl 1 not o.cetd tn. vaiue .spactficd (sat 3.1).

3.10 shock (Soeciftad oulse . Vhcn capacitors are tasted as sDectftea In 4.7.7.
tharo Shari b* no lntenTIIttent contacts of 0.5 mflllsmcond (as) or 9reater durat ton,
or arcing or other indication of b,eakd Own. nor Ihall Chare be any open. or
S,hort-:trcuittng or. ev~dnncn of mechanical daaa9e.

3.11 Vi brat fen. h~qh frequency. Whgn capacitors are tested as Speclffed. fn
4.1.8, thereshall on no intermittent contacts of 0.5 ❑till second (ns) or 9reatar
duratfon, or arcing or other indication of breakdown. nor $htll there be any open. or
shore-cfrcuttin9 or avfdencn of mechanical damage.

3.12 Th-rmal shock. When tested 4s $pecfffed In 4.7.9. capacitors shall meet the
followlngrmqulrnmants:

0Cla4kt90 --------- Sh:l; not ezceed the requirermnt SpcClfitd la
. .

Capacitance - - - - - . - . Shall change not ❑ora than *IO pmrcent from
tha tnftfil measured value [see 3.1 and
3.8).

Ofsstpatlon factor. - . . . Sh; l; not excacd the rmufrernent specified in

Visual .amf”, tlon - - - - - Ttmsa. shall bc no ●v4dmncn of harmful
Corrosion, ●echanical damage, ant!
Obltttratiom of markfn9 .h*r8var applicable.

3.13 Resistance to $Oldertng heat. Uhen Capaclto,sam t9t.t9d as SP,cifjed in
4.1.10,thareShtll De no evtdancm of nechan’lcal dama9a.

3.14 Tennlnal %trenflth. When capacitors 8re tasted as
shall be no loosanfng of Cho terminals or permanent da.a9e

soac~f{ed fn.4 .7.11. thero
to tho term{ nals.

\ 3

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T21:07Z
Check the source to verify that this is the current version before use.



HIL-C-49137A

(-).
3.15

meet the
Moisture resistance. Uhen tested as specffied in 4.7.12, Capacitors shall
fol lowing requirements:

9C leakage -------- Shall not exceed 300 percent of the
requirement specified In 3.7.

Capacitance - “- . . - - - Shall change not more than *15 percent from
the in{tial ❑easured value (see 3.1 and
3.8).

Oissi patton factor - - - - Shall nOt exceed 150 percent of the
requt rement Ipecified fn 3..9.

V{sual examination - - - . There shall be no evidence of harmful
cOrTOSlon, mechanical damage, and
obliteration of ❑arking wherever applicable.

3.16 Stability at low and ht9h temperatures. When tested as specified in 4.7.13,
Capacitors shall meet the fol lowing requirements:

‘~’ ......
Capacitance - . . . - -

Olssfpatlon factor - - -

Otssfpacfon factor - - -

~! ’.-.-..
C+pacltance - . .“- - 1

Dissipation factor . - -

.+i$%&4’. . . . . .
Cap.3cltanca - - . . - -

Oissl patton factor - - -

=fHT&%’ ......
Cap.3citdnc0 - - - - . .

oissi Daci On factor - - -

Shall not exceed the applicable value
spactfied (see 3.1).

Shall be within tolerance of the nominal value
soeciffed (S@.23.1).

Shall not excae~ the’appllcjble value
$Peclfied (See 3.1).

Shall change not more than the applicable
value specffied (see 3.1) from the step 1
measured value.

3hall not exceed the applicable value
specified (see 3.1].

Shall not ●xceed the applicable valu~
specified (see 3.1 ),.

Shal 1, change ‘not more than’ 10 perceni from the’ “. ‘,
step .1 measured value.

Sh:lj not exceed the requirement specfifed’ in
. .

Shall not exceed the .appllcabie value
specified (see 3.1).

Shall change not more than the applicable
value $pecffied (see 3.1) from the step 1
measured value.

Sh:l : not exceed the requirement spoclfied in
. .

Shall not exeeed the applicable value
Spacified (see 3.1).

Shall changa not more than the appllcabla
ValU~specffied (see 3.1) f?OIIl the ltep 1
measured value.

Shall not excead the applicable value
specified (see 3.1).

3.17 Surqe voltage. Uhen tested as spacifiad in 4.7.14, Capacitors shall, meet
the followlng req”lrements:

OC leakage -------- Sh~lJ not exceed the requirement specffied in

Capac{tanca - . . . - . . Sheil “change not more than tha applicable
value specified (s.?.2 3.1) from the initial
measured value.

Dissipation factor . . - - Sh; lJ not excaed tho requirement speciffed in
. .

3

4 .
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3.18 W. Mhen tasted as specffted to 4.7.15, thcro shall be no evidence of
harmfut corrosion, machanlcal danaqe, or obltterttton of ❑ark~ng (If applicable) and
capacitors $htll meet the following requirements:

DC l*akage (at 25”C) - - - - Shall not eicaed the tppl Ic. bl. value
sPtcfft@d (sac 3.1).

Capactcancn (tt 25”c] . - - - Shall change not more than the #pp Itcable
volua tp~ctffcd (see 1.1) fron the Inltfal
●aasurmd valun.

Ofsalpatfon factor (at 25-C) . Shall flOC esCeOe the tiPO1 Icable Val U#
sPecifted (sat 3.1).

3.19 Solderabillt~. Uhcn Capacitor% ar. tasted as Soecffied In 4.7.16. tho
Crita?ia ?Or 9Val Uat10n shall be aS Spacfft.d in ,a. thod 208 of PIIL.5T0.202.

3.20 Rasfsttnce to solwants (see 4.7.17\. When tasted as specffled In 4.7.17,
❑arktng shell remain Itgibla and shall not smear, and capacitors shall ❑eet the
following rnqulremancs:

●
0Cle4kaqe -------- Sh; l ; not ezceed the requirement $pecffied tn

Capactcence - . . . . . . “ “Shtll change not mart than 22 percent from tha
Inttfal measured value.

Olssfpatfon factor - . - - Sh; l; not exceea thn requirement Ipeclffed In
. .

Cdpacltors shall bt marked tn accordance .ith method 1 of
flIL%iwilarity for POl*rfl~d untt, ‘hell b. fndfctted by 4 ,1.s (+) symbol
near the pos{ttve terrtfnal. At the optton of the manufacturer, a contrasting color
may 41$0 ba used to tnd{cata Dolartty. Paper labels shtll not bc uses. Marking
shall rema!n laqfb}* after all tests. Ca9#cit0r markfng shall Include the spectfted
fnformatton. In tha Sequanca shown In the fol Iowfnq ezamplm.

~,tmc.le (all case sites. 411 stYles~

I05K .- Coded C.p, Cft, nC9 (In p{ CO farUll); ” C~PaCtt~llCE tOt WUICO
●9QT . .Palartty, Votttge, manufacturers’ <i#de mark., . . .

. . Caoacltors “lhall be processed in such a ma; nar.
,x,:;% %%?%++gniftcltion. thy shall b. .off.arm {. qutlity and s~~~~ ;~’~ree
from ptts, cracks, rough adges, and ocher defects that .tll affect life,
Snrvtceabtllty, or appearance.

fill Q,COSS flux or solder shall be reoovea.
eon#i~~i~ns-”oloctric411y c.antinuous after soldcrfng.

Electrical

4. OUALITY ASSURANCE PROVISIONS

4.1 Resoonstbtllty for tn%oectlon. Un19as otherwfse spectf{ad In the contract,
Che contractor IS reSPOn, fb la for chw par foroance of tll inspection raquiremencs .S
Speclfled hmrsln. Esceot as othervtsa $peclfiad fn tha contr8ct, the contractor may
use his own or any other ftctllties Su$table for the performance of the Inspection
requirements soeclftea herein, UI118SS d{$aporoved by tht government. The Go. erament
rnservns tha rtght to perform any of th. Insp*ctlons sat forth In tho Spec{flcatfon
hare such Inspections av. aa.mad necassary to assure suooller ane servtces conform
to Brescrlbed requlremants.

4 .1.1 last .qulpment and In$oect{on foctlltfex. re5t and measurtng equtement and
Inspect Ion facll Itles or Suffl ctent accuracy, auaT’lty, and quantity co petnft
Varformancn of the requfred Inspect {on shall be established and ❑alnta{ned by the
contractor. Tha Csttbllsfment and ❑alncenanca of a calibration system to control the
accuracy of tho aeasurtng and test equ{pmant shal I be {II accordance wtth NIL-C-45662.

4.2 C14sslfic Jtlon of Inspections. The Inspection requlrwrmnts $pecffied herein
ar, Clalslfted aS fOil OwS:

(“L ..

:. Oualtflcation InsD*ctfon (see 4.8).
Retantton of .aualtftcatfon (t*e 4.5).

c: Ouallty conformance Insoactlon (!te 4.6).

s
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4.3 tnsoectlon conditions.

4 .3.1 lnsp.?ctfon conditions. Unless otherwise specffied herein. all {nsoections
shall be performed in accordance wfth the test conditions specified in the ‘GENERAL
REVJIREHENTS” of NIL- STD-202.

4. 3.2 AC measurements. AC measurements shall be ❑ade ●t the frequency specified.
The ❑agnitude of the ac voltage shall be equal to or leas than 1.0 volt root mean
square (rms) . The maximum de bias voltage shall be equal to or lass than 2.2 volts
for all ac maasurernents of polarized capacitors.

4. 3.3 Reference measurements. Ilhmn requirements are based on comparative
measurements made before and after conditioning. the reference measurement lhall be
considered tha last measurement made at 25” :5-C prior to Conditfonfng. Unless
reference ❑easurements have been made !#Ithtn 30 days prfor to the begtnning of
condftfoning, they shall be repeated.

The power supply used for life te$tfng shall have a
~,9~i~;t0.%&%% or 1,ss of the rated voltage. The power source emplaye~ for
dc leakage current measurements shall be stabilized to at least t100 parts per
❑illl on. Ouring measurements there must be no voltage fluctuations of sufficfemt
amplftude to produce a varfation in the Current ❑easurement as read with any de.
leakage current tester used to test capacitors: ,.

4.4 ~ualfffcatfon fnsoection. Qualiflcatlon inspection shall be performed at a
laboratory acceptable to the Government (See 6.3) on 5amPl R units Produced with
equipment and procedures normal IY used fn Production.

The number and style combinations of capacitors to be
s.b:;t;~d H;tio. inspection shall be as specffied f. the ippe.dii to thfs
specification.

4.4.2 lns Dection ro. tfne. The sample units shall be subjected to the inspections
specified ~n table 11[, in the order shown. -R

(, “4:4.3 Failures. Faflurps’ I.11 eacess of those allowed in table 11[ shall be cause .)
for refusal to grant qualification approval.

4.5 Retention of .aualfffcatf on. To reta{n qualif{catton, the contractor shall
forward a report at 6.month intervals to the qualifying activity. The qual Ifying
activity shall establish the fnltfal reporting date. The report shall consist of:

a. A summary of the results of the tests performed for Inspection of
product for delfvery (groups A and B), indicdtfng as a minimum the
number of lots chat have passed and the numb=r chat have failed. The
results of tests of all reworked lots shall be identified and
accounted for.

b. A summary of the results of tests performed for periodic Inspection
(group C), including tho number and ❑ode of failures. The summary
shall Include results of all pariodic inspection tests performed and
completed during the S-month pe?iod. If the summary of the test
resul ts indicates nonconformance with svect fication requf rements , and
Corrective action acceptable to the qualifying activfty has not been
taken, action may be taken to remove the failing product from the
qualified products If St.

Failure to s.bmlt the report wf thin 30 days after tfm end of each 6-month per{od may
result fn loss of q“?.lifi cation for the product. [n .tdd!tion to the period{c
submission of inspection data, the contractor shall Immediately notify the qualifying
activity at any time during the 6-month perfod that the inspection data indicates
failure of the qualified product to meet the requirements of the spectficatf.an.

In the event that no production occurred during the reporting perfod, a report shall
“be submftted certifying that the company still has thm capabilities and facflitfe$
necessary to produce the ftem. [f during three consecutive reporting periods there
has been no production, the manufacturer may be requfred, at the dtscretfon of the
qualifying activity, to submit a representative pvoduct of each style to tsstfng in
accordance wfth the qualification inspection requirements.

6

L-.

.

)

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T21:07Z
Check the source to verify that this is the current version before use.



Q’

((

“(“L.

L

MXL-C49137A

4.6 @411t Y conformance lnsoect~on.

4.6.1 [Ii, oect!o” Llf Drod”ct for delt”,r . Insoecclon of product for dellvery
$hJll consTst of groups A s c insllmct on,. EzCeVt 8% SPectfted tn 4.6.1.4.3,
dellvery of products whici hiv~n~asscd groups A and 6 fnspecttons shell not be
delayed pnndlng the results of group C tnsp.ctlon.

s.4”Wii(%W!%%L.d.nd.r ess..ti.lly the s... c.ndttfons .ith the sam
An Inspect Ion lot shall consist of all capacitors of the

bcslc materials, tnd Offered for Insptcclon during a sfn910 month. The ciptclcancc
values and voltaqas Droducnd shall bo represmnced In the lot tn aporozfmately the
rtti O Of Q? OdUCtf Oil. V01ta9e grO”DS shall bc aS fOll OWS:

- 6 tO 20 volts fnclustwe
:1:::::::: - 2s to 50 volts tnclusfv*

TA8LE 111. gualtft catton insoectton.

TQSC Number of
Requirement Nethod

Insvactfoll
sample Number of

para9ravh paragraph units to be
{nsoecced

f,t lures
*110.*a

volca9. agw. . . . . . 3., 4.7.2
COnstructf On analysis

(metal Ca$od “nlta only) 3.6 4.7.3
OClaakage --------- 6.1.4
caD#ctcance- - - - - - - - -
Otsslpatlonfactor . . . . -

H 4.7.5

. 1 ].

154 0
4.7.6

Vfsual and mechanical 3.1.3 .:::.3.1, 1:; ~f
Inspcctfon - - - - - - - - 3.4.3.4.1,3.4.2, 4.7.1

3.21 an6 3..22 . .
. .

Shock (i,%%%%,.) ; ;0 ““
(POl*rltod cap~cft. rs only). 4.7.1

Vfbrttton. high frequency . - 3:11 4.1.8

)
12

Thermal shock - . . - . . . . 3.12 4.7.9

G,OUD :1~
He$istJnce to so derin9 heat- 3.13 4.7.10

1

1

1
Tcrmfnal strenqth(when 18

lPOclfi*d, !ae 1.1) - - - - 3.14 4.7.11
Rotstur. resistance - - . . . 3.1s 4.7.12

,ttbflfty w,, hfgh
temveracur*s - - . - - - . . 3.16 4.7.13

)
12

Surga voltage - - - - - - - - 3.17 4.7.14

Lift (1,00%%% at .65”C) - 3.18 4.7.15 102

3aldarabtlW. . . . . . 3.19
R9sfstanca co Sol., ntl - - - 3.20

‘:;::; }10 ) ~

., c.- -.. ., . ..-. . . . . . .
u ,., -.=s ..s=. ..s. s.

4.6.1.2 ?rescreen In$otctton. Al 1 Caoactcors submfttad for grouo 4 lnsuection
lhall be 100 percent prescraenea for the Inspections spactfi.d In table IV, fn the
oraer shown.

“..
7
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TABLE IV. Prescreen fnspect{on.

..
(
!.,.

4.6. 1.3 GrOu D A inspection. Group A inspection shall consist of the Inspections
specified in table V, in the order shown.

TAELE V. Gra. o A Insnaet+a..

Requirement Test
Inspection

AQL (%)
paragraph ❑ethod MaJ or Mi nor

paragravti

Sub9r0u D 1
DC leakage -------- 3.7 4.7.4
capacitance - - - - - - -
Dissipation factor . . - -

4.7.5
:::

0.65
4.7.6

Visual amca, -- 3.,,3.3,3.3.,,3.4, 4.7.1
inspection

1.0 4.0
3.4.1,3.4.2,3.21 and
3.22

Construction analysis
(metal cased units only). 3.6 4.?.3 0.65 ---

. .

Requl rement Test method
Inspection paragraph paragraph

Voltage aging . - . . . . 3.5 4.7.2
OC leakage ------- 3.? 4.7.4
Capacitance - - - - - - . 3.8 4.7.5
Otssfpation factor - . - 3.9 4.7.6

1.
1.

4 .6.1.3.1 Sampling plan. The sampling plan for subgroups 1 and 2 shall be, In
icc’ordanco with Ml L- ST D-l O_? for special inspection level [1. The acceptable quality
levels (AQL) shall be as specified in table V. Major and minor defects shall be as
de ftned in HIL. STD-105.

!eg%~;;;~”fro%%%$’%those lots that have passed inspect,... Lots rejected
Lots rejected by the group A inspection shall be

because of failures in subgroup 2 may be offered for acceptance only if the
contractor inspects 411 untts in the lot for those quality characteristics found
defective in the sample and after removing all defective units found, reinspects the
lot using the tightened inspection procedure of MI L. STD.105. Resubmitted lots shall
be kept separate from new lots, and shall be cle Arly identified as reinspected lots.

4 .6.1.4 Grou D B inspection. Group E inspection shall consist. of the tnspectio. s
specified in table VI In the order shown, and shall be made an sample units which
have been subjected to and have passed the group A Inspection.

TABLE VI . GrOUD 0 insoectton.

Requirement Test method
Inspection Paragraph paragraph

Stabillty%%%d h,gh
temperatures . . . . . . . . 3.16 4.7.13

3

‘,...,,.

Subqrouo 2
Surge voltage . . . . . . . . 3.17 4.7.14

8
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The Sampltnqplan for subgroup 1 shall b. In accordance
~:;~~~~~~%-l~i fnsoectfom level S-4. The AOL shall be 1.5 percent

For subgroup 2, 12 sample untts taken from subgroup 1 shtllbe subjected
to theteat. Therethan be no more than one failure.

;;~~~~~;~j #’=%%CtS, Or S,,,,” OUt the d.fe.tt”. ““,,S.
If an Inspactton lot fs rcjectod, the contractor may

and rnsubalt for
Rasabmlttad lots shall be tnsp.cced u%fnq ttghtened losv9ctton.

10CS $hcll b; saparata from ncw Iott,
Such

lots.
and shall be clearly idmntlftad as reinspected

4.6.1 .4.3 O{smaattlon of samle untts. SanDl@ untts whtch have bean xubjocted to
subgroup 2, group Ioapactton Snail not bc daltvmrad on tha contract.

4.6. 1.5 Grou D C Insoectton. $,OUP C fnsi%lctton shall constst of the tnspr+ctlons
spocifiad tn table fn the Ordnr shown. Group C Inspection shtll be mad. an
sample “rifts salected ;rom tnspectlon lots whtch have passed the groups A and 8
insoactton.

fr.~”~k~”t~~st%%%%%%l ,“d thc!ratftcr from ateh product{.!! of 930,000 u.tts or
Slaty-five sample untts of ●ach styla shall be salected

once ●very 3 OonttIt wh{che.ap occws rjr,t. Tha 65 ]~mpit untti shall bt iubdfvtdad
as spactffed for etch subgroup In t#ble VII.

4 .6.1.5.2 Ofsuosftton of sm. ple “nits. SamDlt units .hich have bean subjected to
group C In%pectlo., shall not bo dnlt varad on the contract.

TABLE VI I. Grouo C $nspectton.

Telt Unl ts !!0. of
Rmq”trwaenc method to be

“Inspection
de fectfvms

paragraph paragraph {n, pected allowed

Shock (Si%%%%%,a) 3.10 “ 4.;., “
(g;;jftzod Capacitors

. . . . . . . . . 12
Vtbratlon. htqh frequency. 3.11 6.7.8
Thermal shock . . . . . . 1.12 4.1.9

Re;~j;dm%%%%ng
. ..-. . . . . 1.13 4.7.10

Tcrmfnal Strangth (when
SPeCffied (lee 1.1)) . - 3.14 4.7.11 18

‘ 1“

1
Hotsture rests cance . . . 3.15 4.7.12

,older,b- . . . . 3.19 4.7.16

)

10
Resistance to solvents - - 3.20 4.7.17

Llf, (1,%%%%%,, +65-C) 3.18 4.7.15 2s 1

4 .6.1.5.3 noncompliance. [f a samplefatls to Dass 9r0up C Inspection, the
manufacturer shal I Immeafately notify the ~uallfyfng act fvtty and th. coqn{zanc
Inspect Ion 4ctlvlty of such failure end take cor?ecttve accfon on the mace?tal% or
Processes, or both. as w&rranced, and on al I units of product .hlch can be corrected
and .hlch ware manufactured under esie. tftlly tha shine Condtttons, with essentttlly
tha same mater tolls. PrOCOSSRS. OCC, -4fld which are Co” Std. r.d subject co the ‘aae
failure. Acceptance and lhtpumnt of tho product Shell be dlsconttnued ufittl
COrr#Ct!v~ actt on, acceptable to the qual{fytnq acttvfty has been taken. After the
Corrective actfon has beem taken, qrouo C Insoectfon shall be reoeacea on addlttonal
simple un!ts (411 Inspect lo. s or the !nspect!on whfch the Or fqlnal sample filled. at
tha option of Ch@ quallfylnq tctlvlty). Grou Ds A and 8 lnspmctton aay b.

9
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reinstituted; however, final acceptance and shipment shall be withheld until the
group C $.?spection has shown that the corrective actton was successful. In the event
of failure after reinspection, Information concerning the failure shall be furnished
to the cognizant inspection activity and the qualifying activity.

4.6.2 Insoactton of packa.zi. $. The sampl Ing and f nspection of the
preservati on-pa ckagfng, pack ing, and COntafner marking shall be {n accordance with
the requirements of MIL-C-39028.

4.7 Methods of insoectton. I

4.7.1 Visual and mechanical Insoectfon. Capacitors shal I be Inspected to w4rify
that the materials, design, construction, physical dtmenstons, marking and
workmanship are in accordance wfth the applicable requirements (see 3.1, 3.4, 3.4.1.
3.4.2. 3.21. and 3.22).

4.7.2 Valtaqe aqtnq (see 3.5 . Capacitors shall be $ubjectad to a minimum of 12S
percent of dc rated voltagefor hours, minimum, at a temperature of 85*C *5”. The
voltage aging circuit shall have a series resistance of 3.0 ohms, maximum. Power
source shall not be less than 5 amperes. Cd Dacit Ors shall then be $tabilfzed at room
temperature end examined for ●violence of mechanical damage.

4.7.3 Construction analysis (metal cased units only) (see 3.6\. Sfx pieces from
each inspection lot shall be dfssected {n such a way that the pidstic end-fill can be
inspected to determine the extent of the filling.

4.7.4 DC Ieakaae [see 3.7 . DC leakage shall be ❑easured usfng the de rated
voltage $2 percent at the app Ic.tble test temperature (see 3.1), after a maximum
electrification period of 5 minutes. A 1,000-ohm resistor sh~ll be placed in series
with the capacitor to Itmit the charging current. A steady source of power, such as
a regul ated power supply, shall be used. Unless Otherwfse specified (see 3.1),
measurement accuracy shall be w<thln 22 percent or 0.02 microampere (IIA) whichever is
greater (see 4.3.4).

4. 7.5 Capacitance (See 3.8 . capacitors sha Il be tested in .tccsrdance with
❑ethod 305 of MIL .STD-202. Uness oth.srw{se Specfried (see 3.1), the fallowing
detail s:shall, dpply. ,. 3’,-

a: Test frequency - 120 ?5 hertz (Hz-)
b. Limit of accuracy - Measurement accuracy shall be within 22 percent of

the reading.
c. Magnitude of polarizing voltage - Ifaxlmum dc bias shall be 2.2 volts

far al I ac measurements. The magnitude of the dc voltage shall be
limited to 1.0Volt ~S.

4. 7.6 Oissi patton factor (see 3 .9).. The dissipation facto? !hall be measured at
a frequency of 120 :5 Hz (unless otherwise specified, sea 3.1) by means of a
polarized capacitance bridge. The br{dge shall provide a dial reading accuracy of
0.1 percent dissipation factor and a measuring accuracy of t (2 percent of the
measured dissipation factor plus0.1 percent].

4.7. ? Shock (Specifted pulse) (see 3.10 . Capacitors shail be tested in
accordance WI ch method 213 of M[L. STO.20Z. The fol lowing decal Is and exceptions
shall apply:

a. Special mounting means - Capacitors shall be rigidly ❑ountedon a
❑ounting fixture by the body. (Potting compounds may be used to
secure the capacitor body as long as the compound does not support
the leads. ) Leads shall be secured to rfgldly supported term fnals,
spaced so that the length of each load from the capacitor is
aPPr QXfmat CIY 0.375 -4nch when measured from the edge of the
supporting terminal. Leads shall be within 30 degrees of being
parallel . when securing leads, care shall be taken to avoid pinching
the leads.

b. Test. condition latter . 1 (100 g peak].
c. Measurements and electricalloadingduring shock - O“ring the test,

observations shall be made to determine intermittent contact or
arcing or open- or short-circuiting. Detecting equipment shall be
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Sufficttntly lansitfvo to detect any Interruption wfth a duratfon of
0.5 ms. lhe dc rtttd voltage (see 3.1) shall be appl ted to th.
Cavactcors during the test.

d. Eaam{natlons tfter tast - Caoacttors shall b- vtsuilly eaamlned for
t!vld9nce of arcing, breakdown, and machan{cal damage.

4.7.8 Vlbrat$on, hfah fregumncy (s*a 3.11 . CaP*CftOrS ihall be tested In
accordance with method 204 of HIL. ~-20z. o follomfng details tnd ,Xceptio”s
shall aPDly:

●✎ Rauflttnq of $pQctmgns - CJpscitors shall bo mounted on a flxtura by the
body. Leeds shsll b@ supported by rifltdly suvport9d terninals.

b. E18ctrlcal lo4d Condftfons - Ourtng the test, tha spccfffcd dc rated
vol taga (sac 3.1) shsll bc ap Ilcd to the cspocftors.

c. flast Condltton lectmr - 0.(20 9 .
d. Ouratton and dlrectlon of motton - 4 hours in each of two mutually

parpendtcular dtrnctions (Cottl of 8 hours), one uarallnl and the
other Omrpmndtcular to the axts.

e. Naasurrnencs durlnq vlbrat!on - Ouring the last cyclt, an elactrtcal
neasurmment shall be made to datermlne Intormlttent oparatlon or
open- or short -ctrcutttng. Observations shall also be aade to
decnrnlne Interm{tcent contact or arc!nq or opan- or
short-circuiting. Ontect4ng equt$mnt shall be sufftci9ntly
sens!ctve to dacoct anY !nterru9tton with & duratfon of 0.5 MS. or
greater.

f. Measurements after vfbrat40n . Not applfcablm.
9. Cxamfnatlon aft-r ttst - Capacitors shall bc vtsublly examined for

●vtdenca et mechanical 6aaa9a.

4.7.9 Thermal shock (see 3.121. Caoacitor% aball ba testad In accoraanca .{th
method 107 of MI L-5 T0-ZOZ. he followtng dgcalls and excmvt!ons shtll aDPIY:

b. last Condition lettar - A.
b. Measurements aftar thtmal shock - OC laaka9e, CaPaC!t4flCa, and

dissipation factor shall bc ●easured as soectffed In 4.7.4, 4.?.5,
and 4.7.6. rcspecttwely. .. . . .

c. Cxamfoatfon 4ft*r tast - Capacitors sh411 be visually ex”imfn; d,fbc
evldance of harmful Corroston, ❑echanical damage, and Oblftaratfon of -
maritng (wharesw applicable).

4.7.10 Rests tanco to soldnrino heat (see 1.13\. Capacftor! shall be tasted In
accordance .lth m~tnoa 210 of 111 L.~-Z02. Th e follow{ng detat 11 and eaceptlons
sh411 #pPly:

a. Test Conditton Iettar - B. Procedure 1, Iaads shall be Immersed to
wlthfn 114-inch of the 9nd SC-1 or capacftor body.

4. C0011a9 time or$or to final axomlnatlons and measurements aftar ttst -
Nat appllciblo.

c. Eawdtnatfon aftmr ttit - Capacitors shall be vfsually axamfnea for
evtdencm of aachamtcat dam&99.

4.7.11 T*rmiflal Stra Capacitors shall be tested fn accordance
t f0110wlo9 dctatl$ shall apply, unlass Othorwfsa

SpaCiff Cd (SC, 3.1):

a. lest condition letter . A; tha body of cha capacitor shall be sacurnd;
2-oound aoBli@d force.

b. Test condttlon Iattar - C: I.pow!d aIYPl led force - 3 bends.
c. t7edsurnm*nts after test - Aftar the tast. capacitors shill bc wlsIIJlly

●1aMin9d fOr 100aenin9 Of th9 tRrMt Oal S ano Pnr’aanent da8~9* to the
Carafnals.
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c.

d.
e.

f.

Number of cycles - 10 continuouscyclesexceptsteps7a and 7b arenot
,Rq”i red .

Loading voltage - Not applicable.
Final measurements - After removal from chamber, capacitors shall be

dried for 1 hourat roomtemperatureand,within 2 to 6 hours. dc
leakage, capacitance, and dtsst pation factor shall be measured as
specified (n 4.7.4, 4.7.5, and 4.1.6, respectively.

Examination after test - Capacitors shall be visually axaminad for
evidence of harmful corrosion , mechanical damage. and Oblttaration of
❑arking (wherever applicable).

4.7.13 Stability at low and hfqh temperature (see 3 .16)-. DC leakage,
capacitance. and issi pation factor shall be measured as specified {n 4.7.4,
4.?.5, and 4.7.6, respectively, at each of the temperatur05 SPeCffied in :;~le VIII
except that dc Ieakagc ❑easurements at .55-C ($tep 2) ●re not rmqutred.
capacitors shall be brought to thermal stabil Ity at each test temperature. Thermal
stabll Ity will have been reached when no further change fn capacitance is observed
between two successive measurements taken at Intervals of 15 22, -0 mfnutes.
Capacitors may be dried at 85-C for 30 +4, -0 ❑tnutes prtor to start of tests,
however, the deci Sion to reject the parts shal 1 be ❑ade on those parts that have been
dried.

TABLE VIII. Temperature for stability test.

I
Step Test temperature

1

!:::::::::::::
3 ..-. ---- ---- -
4
5 :: : : : : : : : : :: :

LxL

+25 *2
-55, +0 -3
●25 ?2
+85, +4 -O
+25 22 ,$”

4.7..14 Surqe voltaqe (\ce 3.17~1 Capacitors shall be subjected tO 1,900 CyCleS 1

of the applicable surge voltage specified !. table 1. The ambient temperature during
cycling (see 3.1) , shall be +85” *5-C. Each cycle shall consist of a 30 .2, -O
second surge voltage application followed by a 30 +2. -O seconds discharge period.
Voltage application shall be made through a resistor of 33 ohms. The tolerance of

the rest stor shall be Z5 percemt. Each surge voltage cycle shall be performed In
such a manner that the capacitor Is shorted term fnal to termtnal through a copper
bar, or an Oquiva tent low resistance at the end of the 30 +2, .o seconds application.
An alternate method of shorting the Capacitors is discharge through the same
resistance that is utilized for charging. After the final cycle, the capacitors
shall be stabilized at the inspection conditions specffied in 4.3, and the dc
leakage, capacitance, and dissipation factor shall be measured as specified {n 4.7.4,
4.1.5, and 4.7.6, respectively.

4.7.15 Life (see 3.18 . Capacitors shall be tested in accordance with method 108
of M[L-STO-202. The fol owing details and exceptions shall apply:

a. Test temperature and tolerance - Capacitors subjected to the test of
group V of table 111 shall be tested at +85°C +4, .0.

b. Operating conditions - DC rated voltage (see 3.1), shall be applied
gradually (not to elceed 5 m{nutes either by a slow buildup of the
voltage or through a resistor which shall be shorted out wlthln 5
mtnutes). Voltage shall be appl led contfnu0u51y, except for
measurement per feds. The lmpedancm of the voltage source, as seen
fvom the terminals of each capacitor, shall not exceed 3 ohms.
Storage batteries or an electronic powmr supply capab}e of supply$ng
at least 1 ampere when a capacitor is shorted shall be used.

c. Test condttion letter - 0 (1,000 hours).
d. Measurements during exposure . DC leakage shall be measured as

specified in 4 .7.4 ac O; 240 +48 .0; 1000 +48 .0 hours. The
manufacturer ❑ay option to measure dc leakage at 85” C; however, if
the capacitors fail to meet the dc Ieakbge requirement in 3.18 the
measurement shal I be made at 25-C.

‘c.’
L3
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e. Mocsurements after exposure . Caoac{tors shill ba returnad to the
tlt SoOC:{O” Cond{ctons SpeCf fled fn 4.3 and “t, ”.l!y e,amtnad for
evtdence of harmful corrosfon, mechanical damage. or obliteration
❑arktnq (If applicable); dc Ieakago, capacitance dna dissfpatton
factor shall then be measured aS Sotc!f ted in 4.7.4, 4.1.5, and
4.7.6, resp.cttvely.

of

4.7.16 Soldartbtlft Y (see 3.19 . Capacftora shall be tmsted III accordance wtth
method 208 of HIL-STD-20Z. he fo lowfnq detatlt shell 4Ppl,:

a. The numbar of terntnet!ons of aach cag..e.ttorto be tmstad - 2 (.,cspt
CX04 shell be 4).

b. Ooptlt of tmners!on In flux and solder - All tarmlnals shall be Immersed
to wfthln O. IZS-fnch of the CaPa Cttor body.

4.7.17 Rest$tance to lolvents (SQQ 3.20~. Capacitors shall be tested In
accordance with method 215 of 111L. S~.202. The following e,ca~ttons shall apply:

a. 8ruahtng Is re~utrwd.
b. Ma#$uraments and anamtnation Jfter cost - OK Ieakaqa. Capac$tanca, and

diss!oatfon factor ShQll bc measured a% soect fled ~n 4.7.4. 4.7.5,
and 6.7.6. respectively. lha ❑arking $b#ll remain legible and shtll
not smear.

s. PACKA61R6

5.1 Packaqlnq reaufrements. Th@ requfrcmants for packJ9in9 lholl be in
4CC0P8anCe wfth HIL-C-39028.

6. NOTES

f.~ije +%%&%jPass. Co.oltng. bl..k(..j, .nd Oth.r l@.-.ol9e9e applicstfms
Capacitors co. ared by this Spectffcatlon are Intended”matn!,

(such as transtscor circuits] wherm sttbtlity, sfze, weight, and $IIelf life are
importdnt factors. These Caoac$tors are Intended. to be usgd, only where Supplennotal
mol$tura prox’ektion fs provided ar for noncrtticil appl Icatiorys where hermnttc
oolsture protection ts nor reqoi red.

6.2 0rd@rfn9 data. Procurement documents should sp.cify tbo fo!lo.An9:

a. lftle. number and date of thts Spacfflcstfon.
b. Tltlo, numbar 4n6 date Of the applicable sp. ctflcatfo” she. t, and the

COMPICCO tyPR des19nation (Se 3.1).

~,,f.:. guu:!::;cpn. Ii Mlth raso.ct to products mq. trf.g qualfficat{o., awards
or products uhlch are at the :1!s.s.t for opentng of bids,

qualtfted for tncluslon In the applfcsbla qual if fed products 1!s:, .hecher or not
such products have actual Iy been so Its ted by thct date. lho attention of th.
contractors la Cal lad to tnts requirement. an~ manufacturers ar8 urged to arran9e to
hive the products that they vrevo%m to offer to the FederalGovernment, tasted for
qualiflcatlon, tn order that ttt.y my bt 01 f!Jfb19 to ba awardnd contracts for the
products Covarnd by th{s %peciffcatlon. The octlvity rosponafble for tha qualtffed
products 1 Ist Is US Army Elmctronlcs Research and Oevelopmanc Co-and; bo.evar,
Information perttlnln9 to qual If fcation of products ❑ay be Obtatnad from tha Omfenso
Elactronfct Supply Ccntar (OCSC-C), 1507 Mtlmin9ton Pike, Osyton, Ohto 4S444.

l/ SO-6. .Pro. islons Gow. rnlsg @altf+catton, - fs Issued for the information of
aopllcants requostin9 quallffcattontof product%. Coptes of thfs publtcatfon may
be obtained from the C0naanf21n9 Of ffcer, Naval Publ lcat~ons and Forms Canter,
5801 labor Avenue, Philadelphia. Pgnnsylvanla 19120.
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PROCEOURE FOR

10. SCOPE

RIL.C.49137A

APPENOIX

OUALIF[CATION IRSPECTIOR

. .

10.1 This aoDendfx dottfls thn Procedure for submission of sa=plcs. wtth related
data, for quallf$catfon Inspcctton of Camc$tors covered by this Spaclflcatfon. The
procedurm for extandtnq quoliflcatten of tho r*qut ml sample to ocher capacitors
covered by this Spmclftcatton ts also outlined IIaratn.

20. SUBMISSION

20.1 &@g.

20.1.1 Stnale-st; la submtsslon. A sampl. consistfnq of 154 (160 for metal-cased
ufltt S) mmle unft$ of the tqhc$tCapacitance valua in etch volttqo ratinq In each
ttylo for whfch qutlfftcat!on ts souqht shtll ba $ubmitttd.

20.1.2 Combtned-voltaae submission. A sample cons fitfng of samDle untts of CM
hiqhoat capacltancm v~lue In each “.x,t.qm y.”, t“ each
t$ touqht shall ba iubmitttd (ice Ctbla IX .

Style for wnfch quallffcatton

TA8LE [X. gombined voltaue $ubmtss Ion

Styl * Type dastqnatlon Number of unfts Ratea volts

cxolo686- 77 6
Cxol cxolJIe6- 77

CXOlK126- 77 ::
CXOlN565- 77 50

CX020337 17 6
CX02 CXO2J1O7 77

CX02K686 77 ::
CX02N226 77 50

CX120686 77
CX12 CX12J156 2:

CX12K106 ;; 25
CX121M75 17 50

CX030476 80 6
CX03 C103JIS6

CXO3X1O6 % !!
C103N475 80 50

CX04 CXOLXIS6 77
CX04R685

20
77 IS

CX050476 77 6
Cxos CXOSJ156 77

CX05KI06 77 ::
CX05N475 77 50
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