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M2L2TARY SPECIFICATION

CtiACItiRS, FEED ~tiUOH, hA0D3-lNTE=ffEIWE 2fEKX7ClWN, “AC AND DC

(NERA4ETlCALLY SEALSD 224 METAL CASES),

E~ABLXSNED AND NON-ESTABL251ED RELLABIUTY

GENSRAL SPEC2F2CAT20N FOR

‘nlfn SPec fflcatim Is nmndat
ments Agecdes 02 tbo

1. SCOPE

1.1 ~ ‘flIls spec I.fication cbvcrs the geneml requirements for escabtkhcd reltibi2fry (ER)
and nan-ER capacitors destgned for cpcratlcm wkh alternating current (m) and direct current (de),
paper, metallizcd pper, ad mefallized plastic dielectric, ndio-lntcrftmmce- rcductioa. feed-
Ihrcmgh capacitors, hermetically se~led In metal cams (see 6.6. 1), Ior use primarily in br.nd-
band, radio- interference suppression appllcatlm. Capacitors meeti~ the established reliability
requiremc.nu spccuicd homin have a mzxtmum failure mb? .af l%,’1 000 IWrs. ‘f’his faihme tat.?
Is estabUstwd wiLb a 90% ccmfldcme Uml: based cm the lift test pmamelers specified and are
malntabd at a lo-percent prcducer’s rt.sk. An acceisntlm factor cd 5:1 bas been u&d to re2ate
tbe ZNe test dam cbMned at 140 percent d rated vokago kc or dc) at the appllcath b&h teat
te~ to tba rated v02Mge at tha applknbte high tent temperature. Styles CZ20, CZ2S,
CZXf, and CZ22 cmdakd herein fi which am af a metalllzed ccmstructicm and sbdd M used
0112Yin cireultry In whtch Mgh vahtcs 02 instition resistance are .@ essential, ad tn wbicb
occasloml momenmry breakdowns can k tolerated (see &6. 2).

1.2 C2asntficatlon.

(s:; :.1 a~
ttbn. me type dcstgratkm S!’@l be in the Iouwtng farm, ad a6 specffkd

CZR23

~ Z c&im L L, FM1rMe
style level

1.2. 1.1 1.2. 1.2 1.2. 1.s 1.2. 1.4 1.2.1. s L 2. L 6

~RL*eLz
style

1.2.1. I 1.2. L 2 1.2. 1.9 L 2. L 4 1.21.5

k&;;~;b~ZfollWcdbya tu’o-dlglt IIumbcr. llm letters tdentffyac anddc, ndlo-
le. 71K style ts btentMled by either the three-letter symbol ““CZR’Obr tAe ~

Interference rcductim feed thrc@ capacllors, hermetically sealed lb metal cases. The symbol
“CZR” Identifies established reusability (ER) Capacitors; the symbol “CZ”” idcntlfles capacttor4
far whkh M spec.lfic reliability requlremenLs am qmctfied (mm- ER). TIIe first digit followkg tbe
Iettor symbols ldentf2ies the general shape C4 the tie, and the second digit idenlU1e.5 UPIXlfiC
demlts tier Lhan case size. Each style destgnatlm may include n family of case sizes.
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I. 2. 1.2 -. The current rating 1.9identUied by a s!@e letter in accordance with table 1.

TABLB Ii Current mtliq.

1.2.1. s
table IL

-.. . .... .... . . ., .- ,.,,- . . ..CurIWt ratjx-. . .. . . . . ,.,.” ..
~~~~mbol ,- .~.-m ,. ,.

(dc cm ac-rms)

A --------------- 5
B ------ ------- -. 10
D --------------- 20

------ ------ .- 50
: : --------------
K--------------- %!

Characteristic. ‘llmchamcteristic isidentuiedbya singleletter inaccor~ce with

TABLE U. Characteristic.

characteristics
P K E w

Highamblenttesttamperature, degrees centtgradei9”C ---- ‘- - ‘- - 150 125 85 85
Lmamblenttest temperature, degrees cenUgIade:2°C ---- -- - --- -55 -55 -55 -55
LUe-testvoltage (see4.7.24), inpercent c41atedac0rdcvolt.age rating- 140 140 140 140
~wciace to,emce~e=ent) --- ---------------------- - - 10+ 30 +10 *10 ●2O

>0.25 WF
- 10+ 50
<O. 2511F

L 2. 1.4 -. ‘he voltage ratii is ldentIfled by a single letter tn accomhnce with table UL

TABLE III. ~

2ymbol

B ---------------
c ---------------
E ---------------
F ---------------
J ---------------
u ---------------

?i6U4!%

Voltage rating

~

J_100 .-.

200 ---
400 ---

600 ---

1,200 ---
--- 250

~/ Rated frequency dqwratim foraccapacltors shall
be as specified (see 3. 1).

2
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1.2. LS Cl&uanre. ltle nmlinal Cxpafite.me ralue CrPrcrd in pie- W)fa ‘~
‘ by a ihree-di@t mxnker; the first bro dIsIts reprwrnt slgnfflcamt flgur’es and tbe Ia.rl dkit speefflea

the mmker d zerm to follow.

1.aL8 Fallxm rdmlevcl. .Ilmfallure mtr Iwel. d !. O pem~~ pr L Ooo b~m ~ ~e~~
bya~ Ud la w crrqelwtmai rated wOrMq wobgeurl &nakiiG”d bqanmre.

a. APPLICABLE muYdENTs

2.1 l%at~documrnr% of thelrsuaineneam —d~ far bhieorrequertfor

P1’q=al! fmmaxdthbspdfia’t-bbam-~b~

SPEC!lFXtMTIONS

MIUYARY

MIL-C-3S026 - CaFacumm, PrUkW@ d.
bf.lL-c-45662 - CdIbmtlaa Systam Rl?qnlremellw.

(see nuPPlcmti 1 for Ud of aPPfIcabk smrifldian sheet.%)

STANDARDS

MILrrmY

MIL-STWI05 - &UIIPllI% Procrdu.s and T=bles for lnspeclkm by AW41X@S.
mmaoa - Test Metbcda for Electralc am+ Electrkal Coznptmeni ParIs.
MxL-fym-azo - Mrthad of fnseticm- Luar b@.suremaaL
MIL-STD-690 - 6kllnrw IMesampl*P 19a8amlPluedwa
bflL-m7so - RelhMlfly Assurure
MIL4?YD-12S5 -

e Pr’qr9m for Ehxtrmlc M ~clflramms.
blarklcg Requlraments far E1.ectrtcd ad pert.rude parts.

MS35SSY - Washer, Lack PM &t41uaL
blmsss - Wxsber, lack External TwUi.

(Cmmxl af apeclffraitcrm, St9ndm@, dram arid p@imMasr l’alula9d by mlMmctOmtn -
M?rmmwitbspecmcp —d flurtimlr Sbmld be
dlrrrtmd by tfm

~-~e~-=-
~ ~mr. )

2.2 OUmr @ Ucatkms. TM foUow@ dccumeuta form a PM cd Ma EpecUIUilCm 10 the extent
SPfdfkd herds. unlua otherwise hdkat.@ lb hue b eftect cm date d Inrimlori for b- o?
rqucrt far prqmal old apply.

NATIONAL BURSAU OF S1’AND=

RatxMmk E2& Bcmv-llucad BWxkud8 for Felkllal Semkra.

(A@I&km fw Cqlkl dMuld &l uMressd totbe SqmrMa&tid Damnmts, OWernroea
Printing Omm, wl16M@a4 D. c. 206m. )

AklERfCAL BOCL!XY FOR TESYU?G MATERIMA

fM1-57 - Method d Teal for Flash aid Plra PoIntr by Clerdd Obmn CW.

Q

@p&tbm for ctvlu ahmkl be adtressrd to the knr+km”soclety for Teslkg Material%
1916 we&e@ PMIsuWPM% - 1910S. )

\

●
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3. fwQmfEhmqs’. .,

3.1 ~ctffedtlcm sheets. The iudividua.f item requirements shall be u specified herein and in
accomLmce with the applicable specification sheets (see 6. 1).

,~te_p=&&.lt0n3 furni?,kd under this s~.ic~iontiltiiprdii:.hid bi.i
sed the qualification tests Specified In 4.4, and has been listed on or

approved for listing on tAe appficabie qu!i.lified products li6t (see 6. 2).

3.3 Refiaidit~ (applicable to ER c.arrmUors anfy). Reliability of ER capacitors furnished under
this specification shafl be esb3blished and ma Ir@ined In accordance with the procedures ad
requirements spectfiexf in hfIL-S’f’&790, auf with detaih spectfied in 4.1.2 d 4.4.4.

3.4 kfaterfaf. The mnterbif for each part SW be as Bpecffid herein. fiowever, when a
defbdte~ is not speciffedj a materfaf skit be used which wtil enable the capacitors to
meet the performsac e I=qutremti C4Uds specification. Acceptance or approval af any con-
stituent materfal shall not be comtrued as a su!drmty of the acceptance td the fbdahed product.

3.4.1 fmpmgna tiny. and fiflbw compounds. Compounds used in the irnpregmtlon and fii3ing cd
capacitors Shaf i be chemically inactive with respect to the capacitor element and tbe case (see
3.5. 1). The compmmd either in the state of original application or as a result of having aged, shall
have no adverse eifecl on the performance of the capacitor. For Uquid-fifled capacitors, the same
material sNl be used for impregnating as is used for filling.

3.5 Design ti constructim. Capacitors shall be of the design, constmction, and physical
a,memsicms specified (ace 3. 1).

3.5.1 Case. Each capacitor shall be enclmed in a hermetically sealed metai ctwe which wfll
prevent k= al the tmpreguani 07 ftiiing cmnpcmn~ and will protect the capacitor element from
moisture auf m~caf damage under ali test cmditions specified herein.

if. 5.2 =. Ali ~osed metal surfaces shall be mUablY protected against corrosicm by Piatins,
or c4ber means (see 3. 22). llte resuitant finish shall form a god electrical conductor d shall
be free from defects that may affect lb protective value.

p~&l~be .c.anformiiywith the .me-tbreti series. The fine-thread w3rfe.
A31 threaded paxts shall be III accordance with ffanrfmak 5f28. Were

shall be used onfy for appficatiom that might show a definite advwtage thrcush their use. Where a
special diameter-pitch combination is requirex the thread shall be cd American Natiom&l Form d
cd any pitch between 16 and 36 which in used in the fine-thread series. Aiuminum nuts shall not be
uset

3.5.3.1 Ergagement of threaded parts. Ali threaded parts shall engage by at least two full
threads.

3.6 FlashPo fnt cd impregnant or fifiing compcmrsi. Wlen measured as specified in 4.7.2, the
ffaehpcdnt Of the lmpregnant cm fiflicg comp cmnd shall be not iover than 200” C for characteristic P,
145” c for charactetitic & ad 135” c for characteristics E aiY3W.

3.7 ~ When capacitors are tested as specified in 4.7.3, there sbalf be no evidence cd
ieakage.

3.8 Termtnal strer@h. When capacitors are tested as epecIfied in 4.7.4, no part of h farminal
shall imsen or rupture, and there shaii be no other damage. Stud-type terminals nhail exfdbit no
perceptible movement relatlve to the =e, under the a@ied torque.

. .
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S.9”TemPemhm rbe (applkabla ad to funl-dinlectrk C2Jadtors). When capacltma mm

tesied a3 specified In 4.7.5, tempmahm rise shall * aced lb ● value Epcclfied (EeO 3. 1).

.- a. Io-ww W~ auauo.. man CiWalLus.ae.lcstciaa. speculd ~ !. m M??- . .
shfl be no vIslblc _ e+ IW&=’er, b~mm w ~- or sho?t-ctzcut~ (see 6. & 2).

3.11 lnsulsikm rdsbuue. Wlen measured = -W In 4.7.7, the IMulatlOn resistam3 far
b0tilesa3tb&l lbel@lcab18va2ue EPectned (@ee S.lktur

ctcmctmristle- IL -E, *=-:, the Umu2xtlai restntuee (megcims) or mcgduri—mbdamds shall
bnnc41aas th=tbca@kabte- ~dtntBblelV@8bWnaf~ L Farmaasure-

IatSras between 20” d 3s” C,tba sppucable cOrrOcttLm - spedled to
x&v-&tib@*-M (Me &e. 2).

b-

TABUi W. Indailm rastataneemeammmmta.

&...lam?m?. rnilnx I Mllllmum Irnnlatllm Iwslnlrlrce
. . . . . . .

Cturadaristic K

I
“ At 3s”’6

..
Smicrtfands -------- -------- TEia megdlm9

G~atertMn l133mIcmfand9 ---------- G, 000 megdm-mlcrofamds -u
At 125” C

otOo. 0177mIcndU-Uls -------- ------- ~megdms
Greawrtban 0.067 mlctiU@--- ‘------ 10 megobm-lnicrda-ad$ -~

Cbractartstlc K At35”c
otom~=---------- - ~ megdum

Grderthnnl L$3m -------- -- 2! w) mfmbm-mi C?damd8 -Y
Atm”c

olOaaJJ Unhands-’:-------- ----- ~mcrc4-
clutcrt hano.cmde~---- ------ 20 Illc60bm-mlc rdamds -~

Cbal-zctertmlc w N%” C
Oloo. wmkdarrd . . . . . . ---- ----- - .~~

Greater tban&Mmicdti ‘ --------- ’300 megdxn-mIcrGfs.ra4is -v
At 6S. C

otOO.033micrcdar=& -------------- ~ I&uns
Greater than U023MIC-*--- ------- egabm—micadzuatk Y

s
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TAB2J3 V. bllflti*r&MSfXl~ COn’ecticcl factcnn.

20 1.42
21 1. M
22 L 24
23 L 16

-LE- 2s I 0.51 I

_~These eon8ctlon Yxtm’su’e to beq@fedtotha
requl?cdvazlles, IIOttoft mmeasured=fue=..

2.12 Voftage drql (uppflcable on)y to Yffm-dfefectrfc cxoac nom). When capacitor am tested m
6p.3cffieil b 4.7.8, the volts@ drq shalf na exceed the value spe.clkd (sea 2. 1).

3.13 Cwacltance.

X 1$1 CfmmctertBtlc P. When measured as apecffled in 4.7.9, Lbe capacitance cd cbam2terf8Uc-
P ~ltora Slnll be na less than 90 perceti cctr grruler than 120 perceti of the specffled mmnInal
value, fOrcapacltOrs rated at O.23 pl’ardgreate qfurcapacttmn raf8daI fess tban&~@, tke
capacMme 8ha12betifcsstban BOpercent n0rgr4a&r than230pemenf afthenpecffl cnmnlnal
vafua (ace 2. 1).

2.13.2 Qmmctertdtcs K aid E. when measured an specffbd III 4.7.0, the capxlfanm 01
characwriatic-K = - ECIP=~SU~M4f=SUIXI KOPO?eUut-~rbllOPOIWEI
G4tbeqecffkd nonltmlvafu e(soes.1).

s. 13.3 amrasterlsttc w. Wflcn measured assp@fLed tn4.7. D, fbec4FQcfm=e acbaruierfstk-
wcapacltlx06hs2f b00c41cM than 80 percent w greater than 120 percnnt cd the specffled numinal
value (ace s. 11

3.14 Dlss tpatlon factor. When measured aa specffled In 4.7.10, the dlssipattrn facto? shall be
not more ihan 1.0 percent.

3.15 Inserttcm lass. Wlm?nmeaaured an apectJled In 4.7.11 cm 4.7.11.1, ttta Insertion 10ES shall
be 0C4 more tfm 6 decibels (dB). Dips below the vafue shown MI flgve 2 (unless dhm+.sa
specffied (ace 3. 1)) f~ an Ideal capacitor d fhe came nomlml upaclhnce value we permtiible
when tested at frcqucnclcs fram O. 15 megahertz @f?,) up to that frequency at whfch III* lnsmtfm
km & the capxltor under test becomes 60 dB, however, at h!gber frcquenclea up 101,000 MHz
tbetiertir nfmssbaf ltifalltmkw 6015B. D@vfaUma lnthem&mt#dtp4tnbe curmvfllbe
Ponnitted. Sxh d@ tdtcata a @ fa lnsert2rn lass below tit &an Ideal capacftnr f022wcd
by a rlee Ln Ln8ertfon fins, M frrquancy Is Increased f&Wer Ilma the rlae that Is cbamcterlstic
cd an fdeaf capacitor. Such dfps m also ctramcterlotlc C4 afl Cx@ded-fou Capdtm-a.

7
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3.18 Resisfmce tO SOltirfQ? heat (Sofderable t.ermlnalc onf~ When capacitam are tested as

Spccuicd Ln4.7.14 Mm a~ll f= _&~*y&~M~ ~ C’emw fncnfntar9 wblcb *
cause e=ic=d ~’~m d ~ z. rmsUcnUJ Smbld capacitom to
IX Cblppirgdlermincfhtitim slmlfnd because for fcllureunlcsnti cblpp~
*- to tie .mmr parfPbcrY.

3.19 mat (CPBcf.ficd rmlse~ When r.apacltorc w tested as opcclflcd In 4.7.15, fbcre sbalf be m
Incermlttenl c~ Cd 0.5 mec~ (am) or grsater dwrat.laq X or sbart+reulMw ccd no
mechanical damago tO fbe UPaCitOrC. After cc4rIpletf0n al the Shock test, the nnkc obalf be Edr
Jectcd to the MmviRkd LmerUdn 10= test (ma 4.7.11. 1). Tbs c-e at any irquency shall be
nm more than S dB from Lhe tnlllal value cbtaincd when measured as spclf ied (see S. 1), except [or
thase irequencles ml which the Inltlaf value Ic 60 dR or greater, wINcb may cxcccd S Q! Provfdcd fk
imertirn la3e dmm ml m below 80 dB.

3.20 Vlbraticnl, low lmq ucncy. When cnpacltors arc tested as specified In 4.7.16, fh?re sbaN be
no Intermittent ccmfactn al O. 5 nm or greater duratlan, cpen or shart-clrcul:lng, and no mechanical
dani.sgc to the Capacilorc.

S. 21 vfbratlon, M@ fret?uency. When capxdtorc cm tested M spcctllcd tn 4.7.17 there shall be
no bdermitcem cantcuf.s cd 0.5 ms or greater duralIorq cpcn or short-circuitims and no mechanfc=d
damage to the XCNOM.

S. 23 Szft SPE3Y (cornuicsd. When capacttom X tested cc qrec3ftcd in 4.7.18, ffmrc afnfl be no
harmful or ex-mcslve cm7a510n and cC”fcact 90 percent 03 MY expcecd metalllc cnrfarcs cd tbe
ceROr Sm ti pmf=ctcd by the fl-. Lo c&31tlm+ cftere shill k ant mom man I&pcrccnc
cor-rocicm cd the cermlmf barrhvnrc or mountlq cm+nce. Mark@ sbafl remafn legible after lhc
test.

3. 2S Tcmoenmm cvcl Ing end Immerslan lUfwn tcsfad u spcclftid In 4.7.19, capacltnm Eball
meet the Iollmvlng requirements:

Dielectric vtlhstilng
voltage ------ ------

bulation resisfaace
(a12S” C)-----------

Ciwacifance ----- . . ..-

DtssIpatim fmccOr -------
ImeRfcm lam (abbrevfatedl --

visuafe5mliluu0n ------

AB 6pccUled in 3.10.

Not less than h value !wectfied (see 3. 1).
CfUnge nOf more than fhe value 6pccLfled (see S. 1)

Iran 4CICInltIcf Value ~ Whul mash
as Speculed in 4.7.9.

Shall not exceed 1.5 pcrccm.
Change tiwfrcque=y tim0re*3 mfromtbe

bdflaf vatue cAXafned wfa?n measured en spccfffcd h
4.7.11.1 except G@ for Umse frequenctcs cd rh.kb fhc
irdclal value is 60 dB or m-cater, the change may exceed
3 dlf orwided the Insemfrn Ides does! na &w below
6odEi.

There hall be no harmful or extemive corrcafdn ad et
Icaslf$ owcwdafan yc.xnawdmctal surkcadtbe
CspacitorSfmll be pr&cct&l by the ffnfsh In cddItfcq
Ibl?re alcfl be Clc4mom Umn lo-percent C-ical d
the Cerdnal bcrdvue 0? maudm cmrke. ~~
s?mfl remrdn fcgfbfe *r fha tect.

0
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3.24 SoiderabiLtty (wire Ieada only). When capacitors are tested as s~cffied in 4.7.20, the
dt~ surface of the capacitor feada sI+ be at leas!,~ ~rcent covered with 8 new c0nt@w9
solder coating, free from pbdiofes or voids. The remafnirg 5 percent 02 the lead surface shafl
sbw onfy smafl pinholes or voids. These sbaif m t.r ccmcemtrated in me areu Bare base
materiaf ad arezs where me sofder dip faffed 10 cover the original coating are indications of
paw solde~il!ty and shall be.~ws. for !allu~e, In,:W-e. .~-~.sp~!,. MS pert.epge,.s~er.:d pY.
pinholes “Orvoids shall be determid by actual measurement of those areas, aa compared 10 the
Laai area.

3.25 Resistance to solvents. When capacitors am tested as specified in 4.7.21, there shail be
no evidence of mecbanicai m, ad the marking abali remaio legible.

3.26 Moisture resistance. When tested as specified in 4.7.22, capacitors sbaff meet the fol-
1- r=f* ments:

mdectric wfthstmdfrg
voltage ------- ------

fnmfation resistmce
(at25” C) -----------

Capacitance -----------

Dissipation factor- -------
Visual examination -.. - . . .

AH specified In 3.10.

Not bss Uun the value specffied (see 3. 1).
Change nd more than the value specified (see 3.1)

from the initial vafue abtained when measured
as Specified in 4.7.9.

Sbafi not exceed L 5 percent.
Them shallbc no harmfui or extensive corrosion and

al least 90 percent cd any exposed metal surfaces of
the capacitor shail be protected by the finish, fn addi-
Uoq there half be noi more than IO-percent corrceion
cd the terminal hardware or mmmting surface. Marking
half remain legibie titer the test.

3.27 Low temperature and capacitance cbans e at reduced temve-e. When capacitors are
tested as specified in 4.7.23, there shall be no evidence cd breakdown, flashover, or fracture,
with the exception that, mcrmeniary breakdown (see 6.6. 2), can be tolerated Ln capacitors with
metrdized cc.mtruction (Bee L 1). l%e capacitance change at -55” i3°C shail not exceed 15
pement of the vaine measured at 35”C.

3.28 ~ When tested as specffied tn 4.1.24, capacitors shall meet the fcdiowing requirements:

fnsutation resistance
(at25” c) ----------- Nm less than tbe value Wcified (see 3. 1).

Capacitance ----------- Change not more than the t.aiue specified (see 3. 1)
from the inithl value cbtained when measured
as specified in 4.7.9.

Dissipation factor- -- ---- - Sbafl not exceed 1.5 perceti
fnsertlcm loss (abbrmdaled) -- Uoiess otherwise specified (see 3. 1), change at any

frequency DC4 more tfxm 3 dfl from the bdtiaf vaiue
Obtained when measured as specified in 4.7.11.1,
except that for those [?equencies at which the initial
vafue is 60 dB or greater, the change may exceed 3 dB
provided the inserlion icss does not dr~ below 60 dB.

There 6haf.f be no mechanical faib-e m leakage of impregrant or fifiing compound,

3.29 ~~kin.q. CapactoI m shall be marked with the type designation (JEUIbrand when applicable

Q
(see 3.2.2 trade mark Th4 ador source code, dam code, voltage and current ratings. me
marking shaff be @Iced an e exposed cylindrical surface of the case and duff remain iegfhle
titer ail environment.ai tests. Other markiogs which in any way interfere with, obscure, or confuse
thOW Bpectfied herein are pr~fbited. nem Uii be “o space ~t’w~” the symb.afs which comprise
the type designation. If space firnitntian rqukes i~ the type designation may appear on two lines.
In this event, the type designatim shail be divided between the .xrr.mt symboi and the characteristic
sPbOl as shown in the foilmving exampies:

●
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43 CZ18B “
.
CZR23B ~“: “’” ““ ?-
KB41s

am:=~ bSAN m
12J4S 1234s Scurce code
7018 . ‘. 7011 RuQ.ti . . . . . . . . -
100 volt la) volt
20 Amp’9 20 AmPs

NOTZ: ‘the trade mark may appear anyplace m be capaclhr. 9uccessfuf quallflcakicm Id a
p?OrOqtit@ for “’JAW’ bmrtl@.

S29. 1 mtn cab no data Caic - b In alxo-a Wffb M2faTD-12a5.—.

S.29.2 JANmd Jmarkbu lbe Unfked Etstrt80wemmaut lmsad@e4 auf fsexfrdrfng
legubata ccmtrol wer, tfM c&fffcatfm !iwks ‘“JAW d “’J” ~~oIYt @ ~
C1.ectrtd Cqufpm@q Caulely, resistors, Capleltore, electral *6 d I!Ia % Plun?ed by,
or manufnctumd for use by, o? for UM Oovarnmant In accordance wttb sfamlard Oovernmenf
6pecfftcaf4ms. AccordtnzfY, cnpacltom prceured W+ and med.lng aft af, kbe n?qulremds
sp.rctfled herein and In applluble dctatl Bpectflcat40n.n shall bear tbo certfffcaitm mark ‘JAN”,
uup4that~mratGetit0~ tbcerUMatWm mark TX” shall bgar fh ).~.r “J”.
Capacltor8 furntsbed nrder cantractn or M’dero whtcb either pennft or requtm devtr#m tram the
conditt.ms or requlrementn 8pecIfled beretn and In a@ic.uble demil speclflcattcms sha.lf not bear
“’JAN” or ‘“J”. fn tbe event a capacltar sample falls to meet fhe requlremeats of mle 8pectfleaUm
and the applicable detail spectflcafkcms, the manufacturer shall remove the “JAN or tbe ‘“~” from
the 6ample tested and tio frmn all capacltore represented by b Eample. ‘fhe Unfled Etate3
Oovern.ment has dxatned Certtficnte of RegtstmLtm No. S04, 850 for tba cerflftcaikm mark “JAW.

+~!~s:mi. c-, rcqbedgm, aoddher.ects Wti.ed .e,
Itors shall ke pracenmd in such a manner as to be untform In quafify

M’zL-zE:?.?22%%e*zE&: %1%%5.-5Y””
mtder sbaU b removed. Electrtcaf conmectkms sbalk be mecbantcatly secured Wore sokk3r4r4L
wbnre pu3n01e, aml eluctrlcally cOnt.Luucus affcr soldertng.

3. SO. 1.1 Termlrul. ZOId@r tugs aml solder fug termtifs may fm of any shape pIwlded d&ncn-
sinnaf Umks are met. AU lermtnals shalf be ccated with solder bavlng a WI mmfenl af 40 to 70
percent

4. QUA~Y ASSURANCE PROVlZ10N6

4.1 Re9P0ulfb!llty for InYpecmm. Unless aberwtsa speclfked In fbe confaact or purchase order,
the suppI!er fs respadbk for ~= Pc- ormance d *II fmpeetkm mqtiremems M SpceLfiad tmmln.
Zxcept as otherwise spmtfkad In the c-M or order, the a~tler may use Ma mu or any Ultar
La.cluuen Suuabte for W? performsnco at the tnrpectlcm requtrementn 6pedfted berafq tmlrss
d@qmoved by the fkwarnment, Tbe ~ermrtenf reserves &e rtgbt to petiorm any d tbe l.nspec-
Uara set foti Ln the speckficalbm where such fmpectfann are deemed m?c~ to assure s?q?pues
ad wrvlces ccaform to prescribed reqdrements.

o

4. L 1 Test E@P meut rud Impectt rn facllltles. Test and
fackfkkes d d trktm accula.cy, quauty

—* q*- - knei=ttm

Uon shall be .sstabUnhed ad
and quantiiy to Prmit patio-m M tbe mqtdred impec-

~d by Um m@b?r. Tbe estabushmem and rnatmemnce C4 a
calfbratkon ayutam 10 ctimf the accuracy d fbe mea.su
dance Vub MIVC-45662.

r- ~ :est *merit w b m ~Ce

11
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4.’22 R4uabfltty a8summce prcgram (app lfcable to ER pti onfy). A r’eftilbfffty a.8SUEIII= plK-
gmm shti be established and mahdabd fn accordance with M2L-STD-790. EvidellcR cd such ●
campffance shafl be vertfted by the quafffyf123 a.ctitity af thfa apectffcation an a prerequisite for
quallflcatlon and contimed quzdfficafi-

., .,,.. .. . . . . . . . . . ,“....- . . .. . .. . . . . ---- .. . . .- . .
4. z Ci$l!stflcnltcm a

. .. . . . . .. . . . . . . . .
tr6pecUons. The bqedkms specffied krein are cfasaifid an icdiowa:

(a) QuaUfI=Uon hwpection (see 4. 4).
(b) Qualfty comfor=ce tipectfon (see 4. 6).

4.3 lnsper.tlon condfilcca. Unless dherwise specified Mrefq all ~ectfons sbalf be p6iiormed
h accordance Wfth the test cmxfltlc.m specffied tn tie “GENERAL REQZJ2RS~NTS” of hfIbS2D-202

4.4 Qt@Ific.atfon Intmectfmb Qua21ficatlm Inspectlcm sbafl be performed at a inboratory
accept9b2e to tbe Gov -cult Glee s. 2) m sample Unft4 produced yifil C@plmeat andpI’ccedurOn
Dormalfy used fn P*C* ... .: .. .. .

.4#;had.eaPPendfxtd his specification
bib. Tbi iiuniber cd ~lto~ to be subjeiti to qdffb.tioi fnspecticm’’kbdl be

4. ~~ 2 Teit “i%titi.’ T~ vcfma%iii ti be =~icted “tow- qi!alif’f~n I@+ktlon spfi-~~ ‘lo
table VZ ‘m the ode r show+ Two specimens h, a sample will be subjected to vlsuaf and mechanical
examfnatlun (fntemal). The remainfns specimens will be subjected to the subsequent exauinatime
and teats in srcup L The specimem will then b iilvided Into the mmainfng groups specIfled fn
table VI. and subjected to the tests for their particular grwp.

4.4.3 Yat2ures. Failures in excess af those dhmved in table W shall be cause for refusal to
glat quiEfTf aRmcwaL

4.4.4 YR quaflficatlcm (a@fca,ble to ER parts cmfy). FR qualification sbalf be fn”accm’dance with
tile VL

.- ,,. .- . . . ,..
.,.
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,’ Tutut vs. g

I Ra@remea5
wtnitim m t=a . .-~...

W9LL.
kitmvrcc=-=fl&-~ -------------
vlcd&m8dmnka-btim
Oldati-------------

mQrM.—~
d ~lp .. -----

s. 6

-..

1.5, x410x&s.1
LM. 2. JOIO

3.30.1.1, t=l

Gdmia4):-------------- ---
smti~l usl,k@. -y 3.1. a.% a!da. m

. . . . . . . . tea. so. l.1, I&l.
. ..--.-.-” . . . . . . . .-@nl

Ikrmtmd @rer8th . . . . . . . ..-
Twlmdn?c rtsa ~=hm

iib~=J=5i-) -----
okleL-iAc vmswdtngmmloe, ---
lnmhllmmslmt z me ---------
W5nge m’ql hmlllclllk ally 50

film-dlektrtc cqactmm)-----
Capuiane ---------------
Lmstmlim tactnr ----------
IM@rumlaa-------------
Omrhndbmlkable dyto

--~=a=bm) -----
ncam.ismcc -------------

1.10
3.11

s. 12
s. 13
3.14
$15

s. 16
s. 17

b—to~beat
lsOwnhle ter6+a19m1J)- ----

mu my (c
3.18

—) --------
~-=- -w d tmmersicrr

3.12
X 2$

QE!fL!2

NWck@eCUiodFelm) -------- a. 19
Vulrmm, 1c9tmqL8uw, --- ---- 3. *O
Vtbraum. high trqaency .. ---- 3.21
?dotmul’ emlmanc,--- ------ s. 20

-. S!x!m@ I
s01d8nblutJ............. 3.24
R9stisto salvmos -------- J. 2s

4.?. s

4.?. :

-.

4.7.

4.*. S
4.1.4
4.7. s
4.7. s
4.7.8
4.1.7

4.’J. 8
4.7.0
4.1.10
4.1.11

4.1. n
4.7. U

4.7.14
4.7. la
4.7.19

4.1.15
4.1.18
4.7.17
4.7.n

C7. ZO
*.7.11

4.1. aa
4.1.14

miter d
?cdnlan
.LOb. .

.-.

1’8

,@f

6

6 1
4
4

,2

. ..-.

‘tinter d
decttru
Umd+’

. .

Io

..-.
MKL-C-lIEUC

.. . . . ,.

~

)

}-
6

I6
):

} 40

)1””

p_

IJ
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4.5 Retentionof auailfication. To retain qtmlificattq the supplier skdi forward a report at
6- mmdh InfemMa to the qualtf~ activity. me qualffyfrg activity shaif establish the imttfml
r-~ date. ’28e report shall consist of: ●

accmnted for.
(b) A summary of the results of tests performed for periodic inspection (group B), tncludfng

the aumber and mode af failures. lhe summary fihaf2 include results cd afl pertdtc
inspecttcm tests performed and completed dur@ the S-month pertcd If the summary
of the b3st resufts tndt=tas nmconformsmce with specfficatfm ~uirem0nb3, ad
corrective action acceptable to tAe qualffy@ actlvfty baa nc4 been takeq action maybe
taken to remtwe the faffing prcduct lr- the quaitfiad producia list.

Fatlnre tosubmtt therepoti wftbln SOdaya8fterthe endaIe.ach 6montbpertod may
result in fma al quaiifkatlon for the p-c; I?Iaddition to the pm’icdtc submtasirn cd
_Hfm ~% tie suimfier shall immediately ❑otify the paWyfnS acttvtty at aay time
dur@ the 6 mcmth period that the hwectlon data Indicaies” failure af lb? quaflfied
prmluct to meet the requirements cd this BpecfficatibIL

w tAe event M no production occurred during the mportins perfcd, a report slnU be
submitted certifying that the company stiif has the capabilities and facilities necessary
to produce the item. H during 3 consecutive reportbig periods there baa been no prO-
dumioq the mmudacturer may be requir@ at the discretion cd the qualifying activtty,
to submit (the products, a representative praiuct of each type, ~, claw, etc. ) to
~W ~ ==~ce =-ith the quaiifictiion tmipdim ~timati.

Ratenttm at qualification M ER style will 8280 retain quaitficatlcm d similar nan-ER style; e.g.
CZR33 d CZ29.

4.6 QIai itg cadornumce Inspection.

4.6.1 In8Pe cticm cd prcduct for delivery. ~WcupII d PrOduct for deUvery shalt consist d
grcup A iMpeCtttXL

4.6. 1.1 ~cticm lot. An inspection lot sbalf ccmsist C4 ail capacitors at the same style,
current and voitage ratings produced under essentially the same conditions, and tiered for
lnspectlcn at the same ttme. ER parts shall be kept separa& from nan-ER parts.

1. 6.1.2 Gr wAin.me ction. Group A lrmpection shaU cansist cd the examinations and tests
6pecLfied in tah le vu in the order shown.

4.6.1.2. i &MllP~ Ptan. Su&youp 1 tests siwdi be performed on each ER capacitor offered for
~W- s*U~ SUUP@ m _Um for subgrcup 2 [or ER capacitors @ subgrtmps
1 and 2 for nca-ER c~itors shall be in accordance with MDA4TD- 105. Major and minor defects
@ be u defined in M2L-STD-1OS.

14
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TABLEVIL GraqIAlnsPcc ffm.

t“ .
2ntwam 1

6eaf .. ---- ------ -----

DlelectrtC wItfISGmdbwTOME ---
~mresw?um-.....-.

V_ dm9 tilfwbb mfy to film
dfefeeeric caP=ftO?@ -------

w--------------
Dfsat@lm tutor ----------
~Qmrtlml @brevfafed) -----

------ ------

eJbYJumz

Vtsuaf ad mechanicti crandnntlm
(extelmf)---------------

fdatertaf -------------- -
Pbys- dlmen4i0ns ------ .-

Des!gn d cmkwructkm (@her than
Phyatcaf dlmensicms --------

Marktcg-u ------------
w~-----------

.-.

r4.tJuira@nt

.%7

.1.10

.%11

3.14
3.15
3.17

---

1. and3.4.l
s. 5

L5103.5.3.1
(tncL )
3.29

1. so ‘ad 3.30.

4.7.3
4.7.9’
4.7.7

4.1.8
4.9.9
4.9.10
4.1.11.
4.7.13

4.7.1

. . .

. . .

. . .

.-.
---

mNDN-ER ER
ec.

aor or or

. .. . . .— ----- --

(

1.65

—

I Nat q
i (lm I

14.0 0.65

.lcmYA3

4.0

y Marklug tiers are baaed al Vlmlaf axanllmttml mtg and sbau be charged ally for flkgfble,
tnmmple.ta, cm tnmrmct markinpa. ArIY subaequm e le@tr+f &fect.5ahau tibea8ed M
abmstn far dwemudny IImIMrq defects. . . .

(a) TesLa conducted by the manufacturer dur@ prticllcm shall be clearly identlcaf
to or more strtngent than Lhnt spectfied for sutgrarp 1.

fb) Mamdacturer eubjects Iof% cd ttm mmduct mnmlled nuder Ihfa mectficattna tn
Ma p-@IMIOn te9te.

. .

“(c) TIM pammetk me-dad& faflk ckerla half b“’h mme’or .0=”
strtngmt than tba3e speclfled beretn

(d) llM la .jacurn crttmia la tha same or more strtrgent than that opecf.fled lt?retm
(a) The mamd+turer.sb allmakaami lablelolhe GOvarameat aUrecDrd8cdalt _

test data result@ fmm pradmtm tesw.

15
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.4.6.1. 2.s IWCted fots.. ff an fnupectfm M fn relecp~ IIU WUer IMY vOrk u ~. COHt
he defects, or wreen:a!t the defcdlve units, and remk.mit for refnspecthn. ResubmiMd lots
@@f be fnsp@ed us% ffght~ed fUSL=CfiLWI. SU~ l@s SW ~ WfXUYI@ fMIYI n- l% @ s~l
be clearly fdentfffed as refn8pec@d lot& If durfng tie 100 @rcent Inspectim d mLWIWJP 1 (I2R
P* cmfy), screenfng requires W mer 5 percent ~ the -citOrs ~ -fid ~ Id ~ ~
rejemed and 9haUm0fberesubrni@ed. - ~~ . . . . . . ... . . . .. . .

,, . . .

4.6.2 Periodic in.$pectlon. Periaf& inspection shall comist of srcup B. Except where the
resufta of these fnspecthna show nmtccunpfiance wtth the sppffcable requirem+II@ (see 4.6.2. L 6),
delivery cd products wbfcb have pasm?d group A abaft rid be defamd pendtngthe xwuftn cdthese
pErtaJfc fmpectfom.

4.6.2.1 G“~B~ om GraIP B i=P-?Xtim CItdl COMkt d the b9st.9 SIMCMkd bI tile Vm,
in the order shown, and s Miff be performed cm sampIe mtita selected from lots that have passed
EM3P A tr@PecUcm. Test data ~ abaff be reviewed an a part c4 the complete retention &
quaffficatfon.

4.6.2. 1.1 -w Ph Sample units sbaff be representative of capacitom. praiuced.

4.6.2. 1.2 SuLqrrcup 1, 2, 3, amf 4 (ER and non-ER parts). Eighteen sample unlta shall be taken
[ram producticm eacn m.mth and sbtcd tmbe aftplicabie tesw Ior heir parUOAir subgraw.
Allowable failures shaIl be as .specffled in table V~.

4.6.2.1.3 Subgrmm 5 (non-ER parts). Six sample units shall be taken from prcductib every
.mu,:.h and subjected to the applicable tests for their particular subgrmip. Allowable faUUreS shall
n.: is specified in table Vff3.

4..5.2. 1.4 Sutgroup 6 (ER parts only). Six sample units fihall be selected Irom iots produced
during a 3-month period. Affowable failures shaft be as specified in table VYff. Tbe accumulated
life test data shall be used for maintenance at ER qualfficatim, and 6balI be verffied for failure
de level m@enance ,wv+. 96 percent confid.m.ce. level, .’?t.~e-ye?r~!?~f% .._

,- . . . .

4.6.2. 1.5 Dispositica of &ample units. Sample unif.s which have been subject@ to grwp B
Inspection sidf not be de fivered on the contractor order.

4.6.2.1.’6 Ncmcompll’ante(apblfcable to both ER and iton-ER parts). U a sample faffs to Pam
SMUP B _cu’=L Me supplier shafl take corrective action on the materials or processes, or
both, as warranted, and on all units of product which can be corrected and which were madactured
under essentially the same conditions, with essentially the same materials, processes, etc. , and
which arc considered subject to the same failure. Acceptance of the prwtuct shall be discontinued
unfil corrective action, acceptable to the Government, frM been faken. After the corrective action
baa been takq group B kpectim 6bdf be repeated on addltiomf .MUPPfe unit$ ,(aff inspection, or
the Wspection which tie original sample failed, at the option of the tiernmerd). Group A b=pec-
Jcm may be relnstitulex’ however, final acceptance shall be withheld until the grcmp B relmpection
w shown that the corrective actim was successful. In the event d failure zitmr reinspection,
information concerning the ftihm and corrective action taken sbafl be furnished to the ccgnkmt
lnSWMl~ Zu2tivlty and the quaflfying activity.

4.6.3 Imw ctfm of pr epmatlon for delivery. Sample packages and pacfm and the frwpecti.m al
the preservathn and packaging, packq, and marking for shipment and storage shaft be bt accor-
dance with the requlrement6 of MIL-C-39028.

16”
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mw iMPe

I Test

Termtm2atiengib -----------
Xem’t2mllms------------ --
Temperature rbe (fUm dldectrtc dy)

Overlmd (2I2M dielectric .X12y) ----

~z

Re8tia to c@&m2ns bat
(caMered &&bm2y) ----- .

Salt 9ray (corrailon) ------ . . .

‘2&Mperature cyclins and Immersion- .

S@. rouu 3

S!mck (specified puIse) - -- --- - - .
VIbratiOn (low Imquency)- --- - - - .
Vibration (high frequency) --- --- .
Moimure resistance-------- ‘-.

Q!!2XQL

Submwp4

301dembUlty ------------- .
F02aistame lomAvents ---------

Eu@-=m 5 (NON-ER ~rt.s CM}y)

Low temperature and capacitance
ctuwwe at reduced tempcmture - -

2nsu2at2m reslsticc (at the high
ambient Lempemtum) -- --- --

L12e(250 hours) ----------- ‘

S* rmn 6 (ER parts rely)

Law temperature and capacitance
chaIwe at reduced temperature --

3nsu2atXm resistance (at the Mgh
ambient Temperature) -------

~e(2,~hW*)--.-.. -----

tequbemen

.%8
J. 15
3.0
S. 16

.%16
3.22
3.23

3.19
3.20
3.21
3.26

2.24
3.25

3.27

3.11
3.28

3.27

3.11
3.28

Method
P-w@
-

L7.4
4.7.11
4.7. s
4.7.12

L7.14
4.7.18
4.7.19

4.7.15
4.7.16
4.7.17
*.7.22

4.?.20
4.7.21

4.7.23

4.7.7
4.7.24.2.1

4.7.23

4.7.1
4.7.24.2.2

Umber d
2n@e units

to be

16

3
3

}

6

,-

bnber a
afectives
uzowad
mm!R-

11

)1

1

1

) 1

}
1

-1

)

N/A

lumber [
Idecttve,
a22mkd

I1

}

I

I

i

1

}’

1

~ The number d defects In tio gwerned by the requirement al 4.5, wberetn the qua2Uled prcctuct
must meet the 90 percent failure rate P2MI cm ED anmra2 basis.
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4.7 M9mcdati ~mtiti:,l di.l! .1}.
. . . . . . . .

4.7.1 vfsualalllhlecblfcal~ XIbXS Eki21 be examined 10 verify that the
●

maferfals, &s~ Constructtq dimensions, marking, and workmanship are in accor-
dance wtib the a@i*ie requiremcX9 @e 3.1, S.4 to 9.5. S. 1, tncl.,

.
d3.29t0s.30. l.2

?:- }-- ‘-~<~--=’-”””” “’?“: =:
.-. -.-—. -.— ..- ----- —. . .. . . .. . . ,, .2..-.. .. . . . . . . .
.,.:..,--- ,. .,7.. ., . . . . . ,: .,... . . . .

,.. , ,, ,,,. -.
4.7.2 Y389fqt02nt Cd lmpl-egmnt or fflfing mnpcnutd (see 3. 6). Thfs test is applicable on3y to

tfqntd lmp~tn and fflfing cuqmuds ruldcto s did IMP-W havfng a mehfng point af fess
than 135” C. The fLasbpotnf &c tfm fmpreg’m@ or fifhg cmnpmxf dmf2 be nwasured an iqx?cfffed
in pnbffatlan D92-57, eXCL3@that 2fre pOfld M plWCf9iUil ~titim~~J#_ or ~
campOWW’ 6haU be sub6tttuted fm the word .~

~ , ~, ;

4.7.3 Seal (see 3. ‘1).

4.7.3.1 SOud-fiffed. uqufd—~ andeInractE7rfstics PaIKf KcaPac itorll. WIIUe at -
taapemtn?’a, Capacitors Wilma AU@ Iratartal ~-i * ~ -~,
* wd—~ ~cttora inwhtch no flfltrgcos~amdts w3* *e be2mmerasd T0rat
least 1 mtnute in 011 or water mainMrd
tempelatwe.

tia ~Vmt_ ~S- :$ c,aiuwe thehigb ambianf @Bt

-.. . .. . . . .

4.7.3.2 Lfqu2d-fUf8d capaclt~. Capacitors whose fiiltng material wiil be ifqnid at tbe?hfgb
ambient test tempezat~m ~Bhali he pfaced vUA the terminab facing horizontal ad brwght to a
case tempemture of 5 :$ C he the high ambient test temperature. After IO minutes at this

case temperature, the capacitors shall be turned tbrcugb 180” onto another surface with the
termina2s EUU bortzontaf and kep4 in thk. pmlucm far 10 mbmtes wfth the catia tempcrelure
nmin@md wUblnthesameUmft8. An0t16pd 0rsp0t8qpearlzg mtJe paper nranyoilimpreg-

~WP*-~ti~@dti caeeiacarmtdered evfrkncecd leakage.

4.1.4 Tenntnaf stremgth CaPacttcgs shaii be t@ed in acconimce with methed.~11
d M2L-ST’W202. The foiiow M@ exceptiom Shau a@y:

(a) “puff test -
.,.

applies to mlf terrninzdn. ..

(1) Test ccmditlon b?tb?r - A.
(2) Methcd & holding - normal mounting means.
(3) AppUed force -5 pOumJa ~~ mnces.

(4) thuation 02 applied force -30 ~~ seconda~

(b) Torque - threaded or tapped stud type terminals rely.

(1) Test condition letter - E.
(2) Torque applied to nuts or scI@’s shall be= specified in table IX.
(3) @PU@iW - A ttil of five’Mghtenings shall be XUed.

TABLE 2X. X

m
18

..! ‘a
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4.1.6.1 For qrdtflcatfm tn.sxtectfm. Capacitruu shall t%restedtnueord=m wtth mrtbod 201
d MW==02. ‘fbe M2cu’@ detdb Ihalf qqrl~

(a) W@dmmd~vomo-2WpmtidMM&mlm
O?QdCPC-dh1013UtdQMt0 ~60Fd=Cd dtberated acvolbw@e S.lh
wtitctwver 48 appkabla. For de apactto~ tha ac rtw2e sha12 nri @LCM6 2 VW-
crmL

b) Hm d WPltcattm rd test vrrttaga-1 mtmde *5 ●crmds.
(c) P@dw~dbt--~n&*@eltirWUL
(d) ~wdqama-W&*5~emstilqm.
(e) Mixumm.mcnt durtng ad after dblectrtc .Uhstxd@

CWc@lom shall be VIsu.aMy UamIned
rOltage-after4be~

far extarmt ovtdence of damage, arctr18,
or bre~ . . . .

4.7.6.2 For acceptance 1nsP12ctlrm. CqracItorsshall be tested as ~t21cd tn 4.7.6.1 except
tbakatthe rptimrd the manu.far,tumr, a test vollage af 230 pcrrent al the rated de voltage, or a
dc PC4edat e@tvab16 to 300 percenl af tbe rated ac vottage (ma 3. 1), whtchever b 8pplImble,
may be wUud for a pertrd of nd teus than 1 8ecomt.

4.7.7 hmlatfm resbmnre be 3. ll& Capacitors ehnll be tested bI accordance u’tth method 302
d fK2bSTB202. TIM to22m@ dcidb M .ac@lon Ohdl qalr

(a) Tewttebe -A@mdta2eqdtothentdw4t?@ (see?.l)ar600dtsdGwbtdr

(M-e &- CaP=MUO dull ba tested at lb nppltmble htgb ambtent teat
@qwatum (see tabb If~ and at 25* C or carrQcted themtcb

(c) P91da d measuremea - Between etttmr tcrcabaf ad the case.

4.7. II v02tagc b (Iwp 2h2able mrly to film-dlektric capa Cltorn) (see s. la).
Stmllbede te rmtned

The voltage @
br accordance wtth iigum 3. Measurements stall bemadobyu9@adc mad@

meter.

o
V= VOLTAGE ORCP

FIGURE S. Mea.summent d vattage drcq at rated current.
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4.7.9 Ccpacitence @e capacitms “Lhalf be test.qd in accordam=e Wub method 3C5 of

LuL-9rD=202. The follflwillg q~~=~ ,:; - ,, ,:’ , ,, .-, .. ..

(a) mm f~e.ncy -1 km *1OO fn for capacttom whose ~~~lwyq~
or tass, ad 60 +6 Hz for capacitors whcse nomimaf capacitance fs more than 1 PF.’

(h) .LfmU Of aCCuraCY -. W~*2Wm.enL.. . . . . . . . “. :

4.7.10 Dissipation factm” (see 9. 14). The dfsWpation factor of each Capacitor sbaff ~ meaeured
at a roa-mean-.squam (rrns) voltage I@ greater than 20 percent of the rakd voltase, w or dc,
whichever in appticabfe (see 3. 1). Measurement shafl be made at a frequawy cd 1 kBz +100 Hz
for capacitom whcee nmufwtl capacitwme is 1 PF or L?88, ad at a [reqummy of 60+6 Hz for
capacitor wbme namtnal capaci-e is mom thm 1 PF. Measurement accuracy diaif be within “‘
*O. 1 percent absolute. ~. ,.

4.7.11 Imeticm lms (see 3. 15). Capacitmn shall be tested III rucomlame with f.5L-9r&220.
MOasummente shall be tin at a sufficient number of freqwmdes to permit the cmWructfnn c1 a
smodb accurate curve cd Inmrtfcm fma versus frequency caer a frequency range cd 0.15 to 1,000
MEz, inclusive. SuSSe9ted frequencies are as fOtL?vm: O. 15, 0.5, 1, 2, 4, 8, 14, 20, 40, 80,
130, 2.00, 30Q 400, and 1, m MHz.

4.7.11.1 fnserfion loss (abbreviated) (see 3.15. Capacitors shaU be tested as 6pecified in
4.7.11 except that measurements shafl be m de o y at the frequencies specified (see 3. 1).

4.7.12 CMerluad (Cpplfcabte onty to flfm-dielectric capacltorc) (see S. 16). CapaCitcna shall ke
suspended%y the ir terminals tn fme air at - ambient temperature cd 20” ,C minfmum. A current
equaf to 140 percent d rated current shall then be amdied for 15 minutes. After the capacitor Ix@
retum?d to room temperature, the fnaufatirn resfstauce at 25” C and the voftasc drop sfuff be
measwd u specified in 4.7.7 and 4.7.8, respectively. Capacitors sbd then be examined for
phyalcal damase.

4.7.13 m resistance (see 3. 17). The dc resistance shalf be measured directly using a Kelvin
bridge or imflre ctiy using the voltmemr-ammeter method, ammeter-potentiometer meth~ or ciher
suftcble mearm. The point cd contact shall be almw the le4 where the fed is normafiy connected
fn an actual circuit, except that for axfzd-wtre feds, the cantact shall be made 5/8 i f/8 inch from
the insufator. The tm@inum aLfm@ahle measurement errnfshcfl be ‘5percetm ‘-’-

4.7.14 Resi6fance to solderins heat, soldemhie termimts onty (see 3. 18). Capacitors shalt k-e
tested in accordance with methcd 210 cd MIL-STW202. he fofl owing details shall ap@y

(a) D@I of immersion in molten solder - Withfn .062 +. 021 inch cd tie .9eal or case.
(b) Test condttion - B.
(c) Cooling Ume prior to me=urement titer lest - 1 hour.
(d) Measurement after teat - capacitance to ground and coil continuity.

4.7.15 Shock (- cktied put6e) @es 3. 19).. .Capzcitors shzfl be Lestad in accordance with
method 213 af hflL-SlW202. me fdlowtns detatfs shall a@Y:

(a) Mounting - securely fastened by normal mmnU@g means. When appfic.able, feeds
and ctmnectfne wires must be .mmported to prevent damase to the capacitor.

b) lkst condition - Non ER - G (503, peak); ER - I (1OC% peak).
(c) Efectrtcaf bad during ,hock - durfns the tes~ a pdenttal cd 125 percent cd rated

voltage (see 3. 1] shaft be applied to the capacitor.
(d) Meamu’ernente during @hock - fP.IrkIw the test, a cathode-ray cscillceccpe or other

companbte means capcbfs d detecttns intermittent contacts of O. 5 ms duration or
greater shaft be used as an indicating device in determining any electrical failures.

(e) Emamfnatbm after test - Capacttmn shafi ha vbmafly exaaafned for evid?nce of
mechanfcaf damage.
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4.7.16 VfbraUM. 10s7 frapmcy (&e 1. 20) ~011-ER OdY). Unless *erwfse specfflex see S. L

a

Caplclwrtl alnu b3 tested Ill accordance Vuh mdltcd 201 d M2fATD-KC2. 2he 10UUWIII6detaifs
aflall apply

(a) Mefhmf d mbuntlng - 6ecumlY fnstered by camial mmmti@+z means (see S. 1).
-@~_-~ratton at vfbratlon - 2-1/2 honra, except thal for acceptamx hmpectlon, tbe-—. - .,

*S3UGT: Ifz—ti-c
—-— .- —- —— .. —-. .. . .-

(c) DIree24a & mdlm - 1-2/4 boura parpendic.ular to tha cylti~ JIXIS, ‘id 1-1/4
haum pdlel to Um cyllmfrtcalazla. For acceptance tipectfcq mc410n pmy be
ap@ed In either cd the two speclfled dlrectlmm.

(d) :ole@ti=rCEXXUm During the test rated vdage (sea 3.1) SYUU be Iwfled

(e) bf _mcatsdurU?g ?fbraUon-fZurfng Utelast half bourdvfb_fn each
dfrectfm a6@dl*o.2mz atahaId l*o.2v*8ubp-=-
the capacitar ad measured VIUI a su2tab2e a.c -III rec0n21n2 device for We

~ ~ -~ the presence d cpen- or abort-~ ~ bdEIUIItWtd
c0@4c2a ti0.5nIa 0rgIU2erdaVat10zb

(f) Examfnatfon affer test - capacftorn shall be vtauaUy eramtrmd for evidence Id
mccbanfd damage. . .

4.7.17 Vfbrati Whco specified, see 31, capacitors Stuu
be tested In accordanc e with mcthcd 204 at M2L-STD Ilte falfowing detatts shall apply:

(a) MaJnUng - aec.rely faatened by nermal mmmtlng means. When appUubIe, k?at5
ad cmmecling wires must bo so supported to exclude spurtcua !WXmances.

(b) Electrical had cmditlons - durlrg the Ies& a pcluutlal cd 225 P@rcent @ rated
vottrtgo (sea X 1) abd ba appftcd between ttM tarmfnal ad case cd the capacitor.

(c) TcEt CCUdttiOll letter - B (K@.
(d) Dtmcttan W duration d moth -4 hap III mub d tva mutuaUy perpxdtdar

dlrucUmu (tt#zJd Bbmire~ OneparaUel adtboclbt! rPcrpcdbhrtoUm
Cyundrfc=tl Ufa.

(e) Meaaare menia during vibfion - OurIng b Ia81 ba22 boar of vibration in aach
dmmtica+ as@dl*0.2wz ualwelti l*0.2wbm Mpwums
tbo c.apacltor and mensurd with t suitabfc devtce to deurmtna cpcn- or shurt-

.- c~ng or trsermutemts cd 0.S ms or crater dmmt4mb
(f) ExambuttOn after test - capacitors shalf be vlaually examlmx! for evidnnce at

mechanlcaf damage.

4.7.18 saft aP~Y (C=IKUtCQI) (s= S. 22). e- w b k.ab3d in ~ wltb methcd
101, test cmniltbm ~ of M&5TD-202. .&w W test,capacltarashaftbe 7bmaUy examinedfor
corrcebm ami cblitemtlon rd nmrklng.

4.7. }9 Temperature cycllm and immersim (see 3. 22)..

4. ‘Y.10.1 Tompeniure c@@. QP=lLIXE am *.w~ @ucO*.e ~lb meth~ 102 ~
MIL-SYD-202. Tbe iollowirs detd la amf .?xceptlom Sbaff apply:

(a) Test-cOmlItIOn Iettar - D, CxCept Lhal tn step 3. capadtora shall ba tested at tka
a@icable blgb ambient test tempenture (me tile 22).

(b) Measure meti Lmfora ad altar cyellng - f4d appItcabfS.

4.?. 19.2 Unmerdcm c= WUtdn4m 24 bmraaftsrcnnpMbm dt~cYCUng,
caPdPJrafAdf~te~& s accontaxe vfth metbcd lM cd M12.-6TD-2O2. l%e foflm3nK detaifs
etiu apptr

(a)
b)

Test-candtilan letter - B.
Measurements after flrbaf cycfa - Dielectric wUMtand@ voltage, bmulation
rcstatanca ‘at 2S” C, Capaci=e, dbslp=tlon factor, and tnsertbm fees
(Wm’e.la&d) shall be measured aa spectfied in 4.7.6, 4.7.7, 4.7.9, 4.1.10
and 4.7.11.1, respectively. ~ese measurements shall be made wltiin 2 bcurs
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.I.:i
after capacitors& removed from tiii%mters~ tank, &&t rn”iisie iimft
is .mecified for tbe Insetim-lms mea5uremenL U the canacitma fafi the tmmia-

~

ticnlre6fstance tes~ they maybe @tested for insufaticut re-shtnce after a tdai

~~ d~ pericd cd 24 bows..-.-... .C,..mti ~tlm--,~m.mb~w,~.~;,ti *litORtiOn -,
cd marking.

.

4.7.20 SOldl?rability (win lea& anfy) (see 3. 24). Capacitors shalf be tested tm accordance with
metbcd 206 cd MfbSTD-202. me fdhnvtng details shalf apply:

(a) W number of terminations IX each capacitor to be tested -2.
(b) *cird p~ti 02 ibe terminatiane - prior to 4he appflcattca of fbe 211u and

sofder @, 50 percent & the mpacitom shaff be .wbjecteci to aging by fmmersim in
a nmxmrrrmlve Umtatnm d d@ttfkd water. Far Chamct8ristic K d P Capacitcnn,
tbe distflled water shall b boiling. For characteristic E ad W capacltom, the
distified rvat.er SW be maMMned at 85” C. ‘flM tmmemmcm period sbaif be ate
hmr. No agiIx7 siwdf be required cm the remabbig 50 percent cd the capacitors.

(c) Npth af immersion in flux and sotder - BCUI leads shall be immersed to wNMn
0.05 tnches from the point of egress.

..— ..-

4.7.21 Resistanceto solvents (me 9.251. C’apacltora shall be tested in accordance wttb metbml
215 of MIL-STP202. The followins details shaif aPPly

(a) Portion of specimen to be bmsbed - That portion on which markbt3 is present.
(b) Number of specimens to be tested - As specified In applicable inspection tables.
(c) Permissible extent rd damase - An sFcified 1.3.25.

4.7.22 Mcd6ture resistmce (see 3. 26). Capacitom sfmff be tested in accordance with method
106 cd MIL-SlT3-202. The fofimviq detaib and exceptions shall appiY

(a) fnttl.ai measurements -“Not applicable.
m) Poiartzattcm voitagc - The dc potenttal stall be appiied to either termtnai and the

aue of 50 percent cd the capacitors. No potential sbali be appiied to tbe remafnirgc
50 percent of the apacitors.

(c’) Fimai measurements - Upon completion af step 8 of the find cycie, tbe dielectric
withstanding voltage, inmdati.m rest8t.ante at 25” C, upactfance, ad tiafpatlon
factor stbalf be measured = specified in 4.7.6, 4.7.7, 4.7.9 and 4.7.10,
IWPeCtlVely, at a refative humidity of 50 +5 percent.

(d) Visual examination - Capacitors shall be examined for corrosion and c.bUteration
of markhg.

4.7.23 Law temperature and capa cttance cirang e at reduced tempe=ture (see 3. 27).

4.7.23.1 Low temp.?+atum. Capacitors shall be pfaced fn a c~mber nmfntaim?d at -5ss +S” C,
and rated voltage at the rated frequency shafi be appiied at this crndltlon [or 46 +4 hours (see 3. 1).
Tbe air within the condftionirg cbrunber sha2f be circuited.

4.7.23.2 Capacitance cbans e at reduced temp erature. At the conclusion cd the test specified in
4.7.23.1 but before the ~acitorn are removed from the conditionbig cimmiEr, the capacitance
hail be measured = spectfied in 4.7.9 except that the measurement sbali be made at -55- +3” C.
This measurement shafl be compared with a measurement made at room ambient temperature.
After expmure, capacitom shaff be visuaffy emmined for evidence of breakdmm, flashover, or
f lactures.

4.7.24 L&? (see 3. 28).
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4.1.14.1 Q.lduicatlOn Impect icm. ~zitomti btidtimc-ce wti metid 10Sd
M12,-STB262. Tbe IOllow@ &?Ui21s andexmpt2un!Js ba22uppm - ‘“

(a) Melhcd al mountirg nnd distance between specimecc5 - SUSW@X4 by their tenntnalc
vitbacucImcO dnclt L?c8tbanl.54.lKbes Seracaum betvednludt.%

0) - ~.~.~c -.~~ tcmxmhlrc sEcMied.ln. -
tablen (see 3.1).

(c) C@mtlng ccalluonc - A pacntlal al 140 percent cd tbe cated ae 0? dc voltage shell
be applted between the termid end the case. AC vollagea shall be & the mcxhcnun
cated frequency 44 Hz (see 3. 1). Rated current shxtt be flowing Ib?cwgh the feed

(d) Temcd.m- F(2,~:~h_)fwER~tid240:~S fozncm-s,pxrts.

Ulral@l cOcducttm (see S. 1.

(o) McasaramonM after G+XPO&-CapacUorc slutl be returmxl-to tbe tncpcctlm
c0cdNIcm9 cpeclfied tn 4.3, ad cbdl be vtcually examined for leakage04
qm- Or fu c~ d defonncllm d case. umllaum reltsmlce cl
25 c, Capa.ctmncc, LuampatlclnCcctar, d tnsarucul I03d (amcww.cd) Shall b
be measnccd en cpcctticd in 4.7.7, 4.7.9, 4.7.10 and 4.7.11, recpeclively,
(ccc a. 28).

.

4.7.24.2 L.Ue (@at Ity codormanee inspectlm$

4.7.24.2.1 240 hour (R
4.7.24.1, CXC~lMI the ~Btip-m’(B=~~:40T~::m’k testi= ‘w’”’-’ratmn af the test s

4.7.24 .2.2 2,000 hour (croup B impection) (see 9. 28) (ER pa rts only). Except as speclfled in
the fOltmvllW,Czpachorsshallbe testedas speciiied in 4.1.24.1:

Test clunlion -2,000 :~6 Mews.

5. PREPARATION FOR DELIVERY

5.1 Ccpacltorc ehall be prepared for dclit.ery tn nccm’ctancc with MIGC-.79O28.

& NUTES

6.1 Drdertnudaca

(a) TUle, uwnbc r, and date d lhts specification,
(b) TItte, number, and date cd the cppltcablc spcclclcatlon sheet and the comptece tyIIC

desigmtlon (see 1.2.1 and X 1).
(c) Le.ets cd presccwntlon nnd packagtrq nnd packing, and applicable marktcg (see sec. 5).
(d) Direct Govcrrmmntcl purchases shcndd 6pecUy machine nutn and washers.

PrxcmwatIhettcnaset fc.rcpentng Cdbidc, I@tficd,or ‘ltcIucionillule applicabk
Wiih respect toprcduct9 requiring quallIicaliO~ awardc will be made anly for

quaM2ied pcoductn I@ wb?lber or na ouch prcducta tuve cctuc21y bees @o listed by U@ date. The
altcntlon d the Suppllem is ca12ed toU&9 requlmmenl, d mamdactuc-cm are urged to arcange to
have tbc pmducls that Way prqxee to dfar to the Fedc.c’d Government tested for qualtflcatlca tn
onbx lbat they may be ellblble to be a~ contmctn or OX’&- for tJM pratncts covered by Chic
cpectfi~ TbcI cdvlty cupcmclbla for the qmlifled pcuiutn I&t is tlm Electcmdcc Comma@
bowcver, ttd0rma41cmpemkdw to qualtflcctton of pralucts may be cbtahmd from the Defense
Electrmtcc Supply Canter (DE2C-E), CMtaI, Oblo 45401. .~

g -. .---. L------_.-_,-_ “.. -,,.,-...1.- . . ,- ,“... -4 .- .bs ,4- . . ..”.l..”.4 --, ,.....I.au-., rrwln.vnw“UV.”UIVJWua!”l...lvm, In ,..- . . . . . . “..s ,“...-. .“ +.p...—

rcquestl~ qualification 0! prcducts. Ccpies cd this publication may be obtatncd from the
Committdim ONicer. Naval Publtcallcms and Forms Center. 5801 Tabor Avenue,
Phitade@hh-, Pennsglvanla 19120.
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&S F&do fnferfemiee. Radio Interference h deffned as undesfred conducted ,or radfatad
elaetrid dthwbms , lncfud@ 41wlsfel@lIfthLuthe Iallge dfreqltcnclell Corel.edbythts .’
.?pecIfknt@ w%ich may Interfere wftb the ‘~eratfon af electrical or electrcmtc ccmmmntcatlan
equfpment or c4her efeclrcmic equ.ipnmnt.

& 4 fn5ertfm 10ss for ideaf cap~itors. The fmsertirm law of ldeaf capacitom for capacitance

‘~fi ~~~-l~~r.~nc~u-mry =uZeYram’tt CnIo l;OW’megahemz;
inclusive, may be determfmed from ffgure 4 (see 4. ‘1.11 aml 4.7.11. 1).

FIGURE 4,
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insertion-kmctm-1 for Ideal _ itors.
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,. 6.5 ~br. Rterml tmtb-typel~bem abdf be usedforallq@iciuImn * $ 1A
Clceptwhe!mspacelfmlfatlmu,nppumm, m oflmropeda!cadlfionsmceii.sfntab we a!
IatcmaItooth-orspilt-typelmkwashem fnterd tod-tjp ~bem shdfnd beusedwffh
btnder bead screws. Screws or nuts wfth captive Iockwasbere wflf be pennfIi@ prmfded that
replacement vUb cammfm-type ecrews and lockwastmm or nuts and 10cha8fM m maybe readily
CKcdd. sn16er@ lugaJxl kkmshcrcoLn bl$atlfu SfQllrdbculed.

6.6 Dcffnfttozs.

i81AtL%%%$%%.lam.*Isamtalnedud..as.fed end- .caamtc, gfa.ss
For the purpose af tbls spectfkaticq a hermcttm.fly scafed cap@tm

or mea or cmnbfnalfane thereci, where seallng La accmnpllshed by material fuslrn, vefding,
brazti w sofdea-lns.

&6. Z Mamentan breakdown. Momentary breakdown fs dcflrmd M a sfngfe or n series &
rapkflr succeedlmg capmlmr dtnciiarg en evldanced by abrapt decrea.zes In fnadattnn resistance d
values below the Umtt specffied In S. 11 ad foUc=#ed by msto?atlm d the fnaufatlrn resismnce to a
vafue abcwe fhfn UmiL

6.7 .~ ERauors&wB-u*.dm *lldkmdy&qtiHhik
mm ER items CZR2 for CZ23) af MfL-C-l189W3 ad MIL-C-1169SC and cbalf also suparmde
SIMIIEI items from MIL-C-S9011, Capacitors, Feed llumxzb. Radio-f nterfemmce Ifductim.EN-
It IS nc4 fnfended thal new FSN’s be established bstveen MIL-C- 11683B and 1169S (II~ER) compar-
able kerns. ayb made Tnactive for fksign, em. “oduring this revlsim must meef requfremenm
cd MIL-C-1169SB.

6.8 Changes from previous Issue. Asterisks are nof used fn this revfslon to IdenIffy cfuuges
with respect to the prevmm lnsue, due 10fheextenmvcness d me changes.

Cumdans: Prepzl-@ actlvtty:
Army - EL Army - EL
Navy - EC
Afr FOree - 17 Ace*

iisA -Es
Review actlvfuen:

Army - (Project 5910-0998)
Navv - EC
AIr “Force - 11, 80
CtiA -ES

User actlvtties:
&my -
Navy -
AIr Forco -

Downloaded from http://www.everyspec.com



b

,.

MIL-C-11693C

., .-. ,, ...; , .:. ....2. -,: .,

. ,, . ,,... . ,... .. ... . . . . . . .. .. . . . . . -.-—- ........-

.

.. .. .

INTENTIONALLY LEFT BLANK

. . -

26

Downloaded from http://www.everyspec.com



.,

hffL- C-116SSC

APPENoLX

0
PRCCEDURS FOR QUA IZF22ATION inspection

10. SCCIPE

10.1 Ttds appendix details tfm procedure for snbmlsslcm d samples, WM rchf.ed + for
qua21ffcaLfml If19p8ctian cd Capa.cfttlra covered by IhL3 Spccfflratzaf. Tbe p19mdure far exicldfrg
qualIffutImOflbro@retf sampfetOdbarcapacltOmcOmredby IhfsspdkaWm fsabOOut-
Umd berefn

20. SUB~N

20.1 m

20.1.1 Slr@e-t ype subudn.$1- A mmpfe conafstlngcdXlupeclmfm d tbc ~ for =ldcb
quaziffcatmf u! SoughtSbafl be Su6MItted (see 30. 1). Sach mmpfe sbdl be accwrpanfedwffb 12m
follwfng Iffformauorr

(a) Atfemntban mm’es fn accordance with M2L-STD-220.
f%) Either a certification of lhc ffashpofnt of the hnpregmtnf or fllflcg compouml as

determined in accordance wtth 4.7.2 or a udrdmum of 200 cubic centimeters of
the lmpf.egnxIt or fi121ng caxfpound used In tbe capacitors.

20.1.2 Combfmd-mxl 8ULIIIMSIML A rIXLKLmumd IWO-S h)e%Sl.@.?br wbfdfqdlff~-
Ulm isBflugfl~ Ca!lsmlbgof18spccinferacdthehfgtmstwatt-ucmd mlIfxorvolt-ampem
reactive,asafpfiableintbeMgbestvoltasemtlq and18specbennoftbefmucstcapuitaam
mdue Inanyvoltagemt.fns,stxL22INsubmittedEachwunpfadnf2teaccmnparddbytheInfarma-
Um reqnlred In20. Ll(a)and20. Ll(b), abwe. Tabfa X 15anenunple da cOmf.Ifre+tmetniP
Ud5slort(Ben20.2).

20.2 TeatdaI& S&b Submlsslal sballfxtwmnpmhf *tatddata CIwaatbrlemkdmlC-
Uve titi~ tabfa Vf wbkb have been performed fm Uto submlcte.d spw.lmenn. Tbe perftm-
-e af tbe demmxttve tests by the mamdactnmr cm a dupflate set d SFQClmem fa encmuaged,
rdlhcugb ac4 requfreA All tern data sfcdf bd m?bmtued ht dupflcate.

20.3 Descr lptlcm of iterml The manufacturer @all mbmft a det81ied descrtptlan IX tk
mnieriala and ccastmctimml features at the capacitors beirg snbmttted for tmpectl~ fncludfns
Information on whether they am Wquid-fiflnd or llquld-Impmgnate@ tho t= and quatdlly cd tbe
@m- ~ fiw ComPa@ LIB?type, Iblcbess, and nundmr cd Iayera of capacttor tlssna axf
electti materiat and tbe matnr~ thfckmms, aid appfled flnbh d the case.
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TABLE X.

Style

Cz 22
Cz 19
Czao
Cz20
CZ2S
C223
CZ24
CZ24
CZM
CZ.91
c-no
CZ50
czm3
CzIt24
CZR23
CZR42

me to be
submitted.--.. . . . .

CZ12APU103
CZ13APU254
CZ20DWB254
CZ20DWB754
CZ22B~103
CZ23BICF474
CZ24BKF103
CZ24BKY474
CZUDWF104
CZUDWF504
CZ8MWJ2U2
CZ50AWJI04
CZ2U3BW474M
CZR24BKFI03M
CZR23FWZ205M
CZR42I4EV104M

UUlkk d eOiI

Number d
specimens

bbe
ia-diid “’

18
18
18
~*. .. ....

18
18
18
18
18
18

.,. ,8 .. . ,

16
32
32
62
63

d-type sub.

Watt-seePrating .

. . .
4-

0.00225
0. O@73
0.0018
0.0646
0.0018
0.0346
0.018
0.09
0. 0ut2
0.72
0.0646
0. 00IB
0.01

. . .

lion—

‘:a;:~f7s

0.236
5.9

.:.
-------

---
---
---
. . .
---
---
-..
--
---
---
---

15.6

i!. .

Voltage,
volts,- . ..-.

. . ,.

.250 ac

.,250 ac
100&

-’~oo&
S02dc
600de
600 de
600 dc
6W dc
600 dc

3200 &
izoo dC

6M ctc
’600 dc
100 dc
250 aC

_V For dc capacitors the watt-secmd mting W121be determined by fhe follcnvirg form-

~ - CE2

Where: -!!-
,.

‘w - dnergy Omtel?iin Wati-sac61dfl.
. C-. mminaiuf=eitance h tamds.

E = de v01ta8e rntin3 10 volt.%

~ Fmac -torn tbe power =tlng wt2Wwdetcrmiws2iY y?hef0flc@g formulsd
,,

Where:
vAR.2n FCt#
VAR = Voft-amperm reactive.

F = freau?mcy & cycie per seccd.
C E noniirmlcapacitance in farads.
E - aC t’Oh@ rtltm IO V0it5.

20.4 Teat_ Ifaeh mbmissimUtd be amw@mied by test’ data cwerkg the mn—destmcUve
tests 2fskd in table V2 which have ban pedormad m the submitted specimens. The pedmumuce cd
the destm.mtive tests by the mmuf’acturer on a dwlicate set cd specimens is enccurazed, a2though
DC4reqtid. AU tw2 - sha12 be submitted in-duplicate.

20.5 Description of items. The manufacturer shall submit a detailed dnscriptim d the mabdab
and COIIStNCtiOd ff!ature s at tbn capacitor tefng submitted for inspector+ inc2udlw information on
whether the y are 2fquid-ff21ed or 2iquid- tmpreznatti, the type ard quantity cd the impregnaut or
filling compawf; tbe type, thicb=s, ad number cd iayera cd capadtor tissue and electrode
IOZ@r@ @ the matert4 thicbk3s8, ad appued finish of the case.

,
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30. SXWSt7TOF QUALZFICATIO?I

.30.1 Wr+?b?-type submbsiom QudifiuUOn will be restricted tolbetypesdmltted.

30.2 Conlbbxd-t ype mbmtikm. QuaUflcatlOn d the typen submitted till be ext.end2rJ to types
wnase wut.t-secand and ~~@=nM~er~tie btgbe5t~-suWXlti7Ubage
I-Ulngs submitt~ and ~- Capa.ctianm rtduns arc not Icss ttum tba lowest Capacitance VaIue
submitted. In additioq sutmdssicm and qualikatlcmd a typeortypesInme cbaracterisUc
aummatlcally carries’ wUb It quallflcatlon cd the Imver characterlstlcs, prwlded the tmitn arc a!
the .wme styte, mater- @msnad or fillkg compwnd ax! caastructirm (e.g. quallflcatton oi
Aarac@rtstlc K provtdcd tbe &b for qualification of cbacterlstles K and E).
-lcaUm ~ ER parts will stve qualiflw.tlon d nm-ER pats d b same dielectric, cmm.mctlq
voltageratbgs,currentra~s ad capacitancevalues.

!’o
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SPECIFICATION ANALYSIS91EET
I
F. ~
Lhdguh. b. 22-s7ss

lSTRUCTIOUS Wt. &et i. 1. tn fillrd oat by w.-1. .Ith” GowmnrmI1 w COalr=tor, iroml.d in m.
,. Of Ihr mdn..tlall 1. -ERmcnl .1 pcduet. fm .Ilk..w U** b! meDcr.-lmnll d M-. ‘lw. -
pawti~ k **c iofwmian ca be u. cd M. .P..4n..Ii00 ala will inm.s. th.t .ulmtk ~.

,. be -“6 -l!h . ml.imvm .mounl of delay ●14 a III. 1..s! corn. C-m. & h - ml M. *
ill be wc.mcb:ed. Fold on 11”,8 oa WV”** ,Me. ,leh 1“ can-. 4 *CU4 10 W*PAU, .Ctitit,. C—*
* ..IE,*:imI* ..bmitt.d C4 M. fwm AO am ..r.stitm. m iwlr ●u!wnzmion t. ..i.* ..y pornion of tin
11.renccd dnmnnrm(.) m .m. m amend .a.b..t.d m~ir.mm..
.s. !... ..!0. ~: IA-1 1 t~9.3c cAPAC1‘m!?!, 7.::0 ?m’

AWI W !i>Tk!llJ S<WI Ml NiW-Z??A%.IStiZO FKLTAi3i LITY
. . . . . . ...0-

,,. ..0, ,..’ .0.7 . . . . “u”.,.

.,,., . . .“0.0.0”.0.. .
mm..., .0.,..”,., .0”,..., 0 *$J*t-~=”c~

. .. .“, ●A”, 0, ,“E Wr. c,,,c,, m” C“talco .“Oal. Ews 0“ “CCU:RKO IDII C.* C1*710M In ●nOcunc-
●CNT “s11
.. .!. , . ...0.... .s.. ” .“0 .0.0! .. .

. . ..eo-c”o. r,o., .0. .s . . ...!”. ,“. 0. .,.,,..,.,

CO-C. TS 0. ADIV s.acw KAToO. .CO. OMCME.T commocnco 700 .WD

,,,. E SPcci?lc.l lo” .Kslnlmtvc,

9 .=9 = ..0 n, w..”, h -1”, -..?>

me”. mms C.,,wh - m“-, ●.*. tilu -, 9. d l.. m l---ml m. -10=--- t,,- - -**-* —.
.n.cn ,./- - ,1.c.NC, * - ....- . ... . “ -. P.?M4 .ctt.tf,J

v.-! rtco . . (P.lnt.d“ ,rs.d-. x ..,,.,0. *,,...1) e.. .

.- .-. . ---
)U.:X.14Zb “=”’”’” ‘-’-- 0“‘0” ‘“ ‘-’c-““i&”io68-68

. .

:(M,

Downloaded from http://www.everyspec.com


