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CAPACITOR,. FIXEO, ~LECTROLYTIC (TANTALUrn) . CHIP.” ESTABLISHED RELIABILITY?
,.. , .. ,”. 6ENERAL ;$PECIF ~ZATIOU FOR ;,,, ,, .!, ..., .,, ;
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‘1” ~ Fii~uRE RA?r LEVELS w; W, “R*, ‘AUO “s’, ; ‘‘ ;. :’” 0
j ARE’ INACTIYE FOR ifEU OESXGN AFTER 23 August’” 1990. I ,.

Thfs specification Is ~fpr~d
●elltl ●nd Agencies

;!,; ’:1:’ :“.,. ,.,

1. SCOPE ,!,

for use”’by all Depo%- “ ; . “ :
O*partment of Defense.

: !+.:?.’!:

. ., .,,.

...

●
X.1 Sce ●. Thts specfffcatfon “covi~s ‘the gaIri~ral riqulre=enta for ●stabl i shed

reliabfti tantalum, ffxed chfp capacitors. prfmarfly fntended fo, use f. th,ck
and thin fflm hybrid circuits or surfpte ,mc. unt aPpll Cit100S for filter, bypass.
coupling. andotner applfctctfons where tftr i)terncting current. (at) component fs
small compared ts the df rect current (dcl rnttd vol tage ●nd where sup lemental
❑oisture protection fs svail able (see S. 11. !These capacitors have re ,iabilfty
ratings, estabtfs4@ on the ~ts.fs of lffe,;tects performed a.t gpaciffbd, V0)t4Be at
●8S C for fatlura.~ats (F R): levels ran#ino .frm: .,;,, !,

a. 1.0 perterit par 1,000 hours to 0.001 percent per 1,000 hours fn {
accordance wtth MIL- STO-690. These FR ltvels are csttblf shed ●t s
60-percent confidence level snd are maintained at a 10.perC@!It
producer’s rfsk (exponentfsl dfstrfbutfon).

b.. 0.1 perkeb’t per 1,000 hours to 0.0001 percent per 1.000 hours (1 FIT) ~/
at a 90- Dercent confidence level (Ueibull dfstrfbut~on). ! ,.

‘. : ,’:, ,,. .
A psrt pe? Sf lil,kk .(PPM ) qualf ty #yskeb’” fs us~d for documti~~l no and: ~ePo~tf n9

the aver?ge putgq~~g qusl f ty of, captqitors, ?uppllepto thi$. ~PeCff?Catfon:
Statistlcsl process central (S PC) techniques sre required inthe;mamufectur ikg’ ~
process to mfnlmfze varfation in production of capacitors suppl fed to this
specification.

~ - faflure unft s one fsflyre., pcr 109 d~vi:c~hOurs:, “’,
,.,

,., ,.. : ,,, ,,, ,., ,., ,.. :
,. , .,, , ,’ ., t

I

I fleneffcfal comaents (recotiendatiinij ktidltloni; tiiliit~oris) kid” ~hy pertinent i
I datI whfch may be of. use fn improving this document should be addresaed to:

Amy Laboratory Command, ATTPI: SLCET-R-S, Fort Monaouth, NJ 07703 -S302 by~

● J
/t;?;gthe sel?-addresacd Stsndardfzstfon Oocument improvement Proposal (00 ~ors~

1426) appearfng at the end of document or by letter.

AUIC Sffk FSC 5910
,OISTRIBUTIOII STATfffEflT A. Approved for public releaae: dl$tributfon ia unlimited.
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MI L-C-5536SC

1.2 Classification. Capacitors cov~rcd by this
by tlsestyl e. as specified (see 3.1).

sgecificetlon ●re class iflod

1.2.1 Part or Identifying Number IPIH). The PIN shall be In the followfng
form, and as specffied [see 3.1).

CMR06 B A 225
~ ~ +

& &, ,GepcLitance =a~ailtance
!.,OI

$tyl
(1.2.1:11 . . . (1.2.1.41

(1.2.1.3)
to erance (1.2.1.6)
(1.2.1.5)

The etyle Is Identified by the three-letter SY*O1 ‘C12R~,
fo;i~~~;’by%#;wo digit number; the letters fdentify ●stablished reliabflfty,
t.sntalum, fixed chip capacitors, end the nuhbar Identifies the desien Of the
capacitor.

1.2.1.2 Voltage. The voltage (rated,
singlo letter ●s ahou.n in table .1.

: :.”.,,,,,:,, ,, ,,,., ,, .. .,,, ,,,

TABLE 1.

derated, ●nd surge) is Identlffed by a

,1’,., . .,, :. . .
,,, ,,, ,,, ,., ::,::; . . .. .. .. .-, ”

-.

] Symbol ~
Voltage r

I
I I

I
Rated (85-C) Oerated (+126. C) Surge (*85. C) j

1 1 I r
.1 ,. l’oits, dc~. ..ti.

,/’ ;;.,
I

~;q ‘;”,: ., ~ ~~, “voljsj,~ ,,.1, .,

i,,, ,~ ‘1:~ ~!,,,”’”.”.: ;,,’,,;::,!”: , ,,,,,.:, ,;,. .::.;,:

4:0
i /.. .

, ~~,, ,,!~ , ,j;~ ,:,: :“:\,, .,,,
I ‘“

I 8 6.4 I
F 7.0”’1 13:0. ‘ /

/G
I

i ;: I 16.0
/ 1:::

I . ..!..!... ‘:

20.0 I
26.0

,.2: ..,. .::,. ,,,., ,r,,!,l .0, . ...,,,. .,}l

~:~
I , ‘~~~~,,.:, ”,.;”. *:i::l i.:; I 34:(J .1, ,’:!:;” I

,,,

1.2. 1.3 Terzinatlon ffnish. Thk’ termination, f%iah ‘is ldentlfie~ ‘by ~ Sl@O
letter, as ?01109s:

B- 6old plated (50 ●icrolnch ●inimum).
Net solder dipped (60 ●lcrolnch ●inimum) .

:: Tin plated (10 ●icroinch minjpw).
H- !Solder pl~tbd’ 100 ●{croinch BI nlwem) .’.
J- Tin fused (60 microlnch ●tnimU@).
K- Solder fused [60 ■icrolnch ●lnimum) .

See 6.8 for conversion from previous. termination finishes.
,,.

,.

The nomin?.1 capacitance value. ●xpressed In picofa?eds
DY a three-digit number; the first two dlgtts represent

significant figures and the third digit speciff,:,s the number of zeros to follow.
...

●

! ,,,.. ~~ : ,,

,2 ,..., II :1, ,! i!
,, ., ,,, :;,, ,, :.1, ,,, ,,, ..... ,,
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‘*
1.2.1.5 Capacitance tolerance.

a single leTter snown elTe

TABLE II.

MI L. C-5536SC

The capacitance
II.

tolerance fs identified by

Capacitance tolerance.

1 I
I Symbol I Capacitance tolerance (

I
I
I Petcent [*) I

1 “:1 .= I

i M 1’ “’ ‘“ 20 i

1.2.1.6 Failure rate (FR) level. The FR level (baaed. on 11 fe tests performed
at specfffeq v01??9?l. I,s.. :fd.?!Sr ed, ”by a single I??$e,r,l +C shown fn table 111.

TABLE ‘III. FR level. : ‘,

-, I r
Symbol I ‘ Ekponeritlil FR lkvet’

I
z per’ 1,000 hours

/
I

I! /.
/ ::!

.1 R I 0..01s
I 0.001 ~

,:! ,. i.. .Uei biil”l ‘FR. 1 avel. ““ i

~.,. ~ S per 1,000 hours ,, j

,. !

2. APP.L I CABLE

iB ,i
I c ,, . “’

: . ~~ “~;~~;l’’”’.::” ..i, ‘..,., “ ‘“’ .’ ~
I .

DOCUMENTS ,,: ,.. -

2.1, Soiernment documents.

2.1..1 Specfffcations. standards, ●nd handbooks. The followlng specfflc.stions.
standards, and h db form .s part 07 th.1 s dOCUDOnt to the extent specfffed.
herefn. Unless ~;he~~f ;e specl ffed, the f ssues of these docusentk are thosa
11 stmd f n the Issue of the Department of Oef~nsa Index of Speclffcations ●nd
Standards (0001ss) ●nd supplement thereto, cited In the Solfeftatfon [see 6.2).

3

Downloaded from http://www.everyspec.com



MI L-C-55365C

I

SPECIFICATXOMS ‘“ : ‘“’
,., ,. . . .,, ,,,

,..

FE OERAL

- QQ-S-S71 - Sol”d.r,; Tfn Aliby: Ttn-Lead’filloy; ●nd Lead Alley.

MILITARY

MI L. C-39003

MI L-C-39028
UIL.C-S5365/2

lVIL-C-5S365/4

HI L-C-55365/7

MI L-C-55365/8

❑IL. C-SS366/9

STAMDAROS

..

,-

.-

Capacitors, Fixed. Electrolytic (Solid Electrolyte),
Tantalum, ..Edtablishcd Ral fabil icy. General
Specff4cat?&m For.
Ca$ac itors.: :Packsgimg of. j:

. CaPaC4@O?S ;~Ch.$P.V..F$m@dJ Taatsl w, ~~Establ t sh*d
Eel iab{l{ty. Sty19s CMR03 ●nd CUR04.
C,epacitorq, CIIfp, Fixed. Tantalus, Eatabl i shed

“ K.elftbl,lf~;i Styles CUR06 ●n~ CIAR09; ~~
Captcltors. Chip, Fixtd, Tantalum, Establ fshed
Reliabllfty. Style CUR1O.
Capccltors, chip, fixed. Ttntalu*. Establ f shed
Rellab{llty, Style CMWI.

4s~e%aeee, .chlv, .Fiae& .Temtml W* Utabl $ sb~d
*q).f,#tl 1w,., .Sw.?s. .ga~~ ~ . ,:::,,,:.,.,

?,..... :.., -, ~~

MILITARY
; .!):,..’., :,. ,;

. . ... . .. .

MI L-STO-202 - Je:g5Mathods for Electronic ●nd E,lectrlcal Co@ponent

MI L. STO.690 ,,:, ,,gW]*:t.* $

speclr,c&t~o#!’na ‘1

●es end PrbcoOuras.
J31L-STO-780 akbc-@vq-..&chc.chc trom{ c Parts

RIL-S7D-1286 ~ khPtt{i14b9 :SMo&toxl ●nd El●etroml c Parts.

(Unless otherwise Imdlcated. copies Uf’fedsral and ¤ilf~ry sPocfff Catf Ontt
standards, .tnd handbooks ●re avaflabl. m from the Neval pub.1 ~cQtf Ons ●nd FO~S
Center, iATTll: NPODS), 6801 Ttbor Avenue, Philadelphia. PA 1$120- 5099.1

2.2 Non-Gove rnDent publications. The following documents for- ● part of this
tn It! Unless otherwise speciffed. .th@ issues

~;c%endoc;mentse~h?~h %~OoDeadoS~~n;re thote 1 t stad I?I ‘thin’ ‘tsiua’””e* ‘t3sti “’
0001SS citsd Im the sol fcitat{om. Unless otherwise spocl?lq?.,. the .f,?su~$. of .
documents not 11 steal t n ttic 0001SS are the Is sues ef ths dtiawats. c{*4 *VI CM
sollcit~tl on, (,S*O ,6..2, ),. ,, ,, ., ,,..,,, .,, ., ,,, ,.,, ..,,.,..,:

ELECTRONIC ISID.USTilIEi ASSOCIATltMl (EIA) ‘: : ,“ “
.,, ,’.’:’ ,,,

EIA-554 Assessment of Outgoing Nonconforming Levels In Parts
Per Mllliom (PPM).

EIA-SS7 . statistical Process Comtrol Systems.

(Men-6overn9emt standards ●nd ether publ {catIons arc no.melly available from
the organ fxatfons that preptre or dfstr{butc the documents. These docuunts also
●y be avtflable {n or through librarlcs or othar imforutlonsl SerVi CeS. )

.

2.3 Order of precedence. In the event of ● conflict botueen the text of this
- docunmt amd he refcrencss cited hcreln (except for associated d@tafl

specfficttions, spoclflcatlon sheets Or MS standards). the text Of thf~ dOcu=ent
shtl 1 take precedence, Nothing in this document, however. suver$.des •PPl$c~~~e
laws and regulations unltss ● sp~cific ●xempt{en has been obttined. ●

4
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161L-C-55365C

3. REl)u IREakEuT3
,’

3. I Speef fic’stlon sheet. The Individual item requirements shsl 1 be ●s
specified herefn end in accordance with the ●ppl i cable specification sheets. In
the event of an conflict between requirements of this specification and the

ispecification s etts, the latter shall govern (ace 6.2).

Qualification. Capacitor furnished undar this Specification ahal 1 be
pr%ts wnlcn ●re authorized by the qualifying 8Ctl Vlty fOr 1 i sting on the
applicable qual ified products 1 ist at the time of ●ward of contract (’see 4.4 ‘Ind

.

6.4). Authorized distributors which ●re approved to MI L-STD.790 distributor
require9e”n’ts by the qua’lifled ‘products “’ifat (QPL) manufacturers ●rc ’11steal’in the
QPL. !’ ‘ ~~~

3.3 Rellabflity and aualft~.

Reliability of capacitors furnished under this
ap~i~;;ca%+%%+;e established and ●aintained in ●ccordance with the :
procedures and re uirements specified in MIL-STD-790 ,and MXL-STO-690 with details

?specified “ISI 4.I. , 4,.4.4. ‘and 4.S; lh~ rqliabil, ity ?athe ‘f. s ;.fdddif?S, ed by “the
fol 1 owl mg F,R ‘l&vel ‘eymbol a:

., .,.. ,) ..!. .,, .,., ,., ! ,,. ,. ..,, ,,

!+ .,
.0.01
0.001

3.3.2 gualit~

3.3.2.1 Stafi’atical proce$s control
use s’t*tietlcal process control ‘t#::I
covered by this specification.
in ●ccordance with EIA-557. The SPC P?!
as a part of the overall reliability 8S:
MXL-STO-790. The Implementation date f{
months fros the date of this specific at’
techniques should f nclude but are net 1

a. Pressing

b. SlnteiiIig ,,

Mi?fiall fi’ 10WO1

.&6M!l . (S per 1.000 ,hrs~

B 0.1
c 0.01
0 0.001
E 0.0001 ,[1 FIT)

#d the tianufaetur’in~ proeeas for parts
SPC :“ ‘The: Contractor’shall ‘lmpld~ent “and

progra- shall be developed and ●aintained
gram shall be documented and ■aintained
urance progrhm as specified in
r statistical process control shall be 12
on. Processes for application of SPC
af ted to:

c. Eleetrochti6ical processing ,,

d. Encapsulation

e. Packagln~

3.3.2:2 ‘Q uality levels. Tn. quality of ‘lots ~hat!’have ‘b&en sub~ectad -to an?
have passed aungroup 1 100 percent screedfng fnapectfons of the group’ A
inspection shall be established ●nd ■aintained in accordance with 4.6.1 .2.2 and
EIA-564, method B. Individual PPM levels [lie. ; PP64:2 and PP14-3) and. an overall
PPM defect level ( f .8. , PPM-5) shall “be eattbl i shed baaad on tha’”test prescrf bed
fn the subgroup 2 teata of the group A Inapectiona. Tha defect level for PPfl-2
shall be less than 10d PP34. Oata shall not be excluded from the apptoprfate ppn
ctlculatfon unless specificalt ●uthorized b the qualifying ●ctivfty..

$,$, .
Guidance

for excluslon “of data fs speci fed fn EIA-55 .

a
s’
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3.4 16aterlals. 16at8rfals shell be as specified herein. However, when a
de flnlte material 1s not specified, ● mtterlal shall be used which wI1l @nable
the capacitors to meet the performance requirements of this s eclflcatlon.
Acceptance or approval of any constituent ■aterial shall not Be construed as a
guaranty of tha acceptance of the flni shed product.

3.5 Design and construction. Capacitors shall be of the daslgn, comstructlon,
and physical dimensions spacified (see 3.1).

3.5.1 Body structure. Tha body structure shal 1 be either of the conformably
coated or ●olded form race 3.11.

3.5.2 Terminals. Terminals shall be of a solid coaductor, of the dimensions
speclffed [see 3.f ), and shal 1 be suitably traated to facfl Itate soldering.

3.5.2.1 Reprocessing of termfnation$. The ❑anufacturer [or his ●uthorized
category C di strfb utor) ❑ay reprocess the terminations of capacltora suppl led to
thl a speclflcation, provfded the termination process baa been approved .by the
qualifying ●ctivfty. ,,, ,.

3.5.2 .1.1 Reprocess In* optfon. If the ●anufacturer (or his autl!orfzed
category C dlstri butorl reprocesses the terminations of the capacitors aa a part
of normal production, or as a corrective ●ction for solderabillty failure, the
followlng shall ●pply:

a. Followfng Eriy reprocessing, the ●lectrical ■easurements as speciffed In
A, subgroup 2, shal 1 be performed on ● 200 piece sample for each 8

~H of ,.tnufacturing. If there are one of ●ore defects, the 1 ndividual
i napectfon -lot, or lots. from whfch th@ dafect o~iginated shal 1 be
●ubjectod to 100 percant testing of the electrical measurements of group
A. subgroup 2, and ●ust ●eet the ‘DPA requirements aa specified in
4.6.1.2.1.

b. PP16-2 data following the reprocesalng shall be reported every six
m:t~gi The calculation ●ethod ahal 1 be In accordance with mathod B of

. .

3.6 Voltage agtng (*xc. Onentfal only ~. ;Mtwn tested as specified in 4.7.3,
capacitera shall ●eet tne roll owing requf rementst

OC leakage ------- ---- :#a; l,not eiceed the requirement specf ffed

Capacitance. - - - - - - - - - - fh:~i3~; )withfn the tolerance sppeffied

Olssipation factor - - - - . - - ;~a~19;ot”exceed the requirement specified

E uivalent serfes resistance
(?SR) (when apecfffed. see 3.1)-

Shali ~ot exceed the ●ppl fcable value
●pecffiad in 3.13. -

When ●easured as spacified In 4.7.4, the dc leakage shall not
•x~~~d -;ble value specfffed (see 3.1).

3.8 Ca acftance. When ●eaaured ●a apecfffed In 4.7. S, the capacitance’ shall
be withmfcable tolerance spect ffed (ace 3.1).

3.9 Dissipation factor. Mhen measured ●a specfffed in 4.7.6. the dfsafpation
factor shall mot ●xceed fhe value specffied (see 3.1).

S.1O Vi bratlom, hfgh freauenc . When Capacitor are Sastod aa $peClfled in
4.7.7, there shsll b ● no intermf tent comtacts of 0.5’ ■illiaacomd (Ds). or greater
duration, or ●rcing or other indicctfon of broakdowm. mor shall there be amy
open- or short.circuiting or ●vfdance of ●echanical damage. .

6
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3.11 Thermal chock. When tested ●s specf fled in 4.7.8, capacitors shall ●eet
the fol lowing requirements:

DC leakage -------- ~h$ll not exceed the requirement speclfled In
,.

Capacitance - - - - - - - S;ail change not more than ●5 percent from the
inttfal ●aasured value.

Dlssipetfon ftctor . . - - Shsl 1 not ●xceed the requirement spectfied In
3,9.

~~~ ~~fin spbcified, .,.

. . . . . ---- Shall not exceed the applicable velue specified
in 3.13.

Vi sucl Examl nation - - - . There shell be no evidence of harmful corrosion,
,, ■echanical dsmage, or obliteration of ●arkfng

[If applicable).

3.12 Resistance to soldering heat. Uhen tested as specified fn 4.7:9. .
capacitors snal 1 ●ee c ne roI iowlng requirements:

LVCleakege -------- Shall net exceed the requirement specified In
3.7. ~~

Capacitance ---- - . . . - Shall change not ❑ore then ●5 percent from the
Initial ❑eaaured value.

Dlsslpation factor . ,. . -, ;h:ll not exceed the requirement specfffed in
. .

Visual ●lamination - . . - There ahel 1 be no evidence of mechanical damage.,,, ,,, .,,

3.13 Equivalent series resistance (ESR) (when specffied, see i~l).’ ‘Mf&!

o

●eesured ●s apeclffed in 6.7.10. the
(ace 3.1).

Rahall not ●xceed he value specffled

3.14 Moisture resistance. Mhen tested” as specified in 4.7.11. capieftors
shall ●eet he fol lowing requf rements:

DC leakage -------- Shall not ●xceed 200 percent of the requirement

Capacftence- - - - - - - -
s ecffied fn 3.7.
Sgall-change not ●ore than ●15 percent from the
fnftfel ●easured value.

,., .,

Ofssipati On. factOr - .- - . Shal 1 not exceed 150 percent of the requl rement

ESR (when specfffed.
specffied fn 3.9.

see 3,1) - - - . - - ..- - ~~~ll~oi exceed the applicable value specffled
.,

Vfsuel ●xami nation . . . . There shall be no evidence of harmful corrosfon,
■echanical damage, or obl iteration of markf ns
(ff ●pplicablcl. ..... . ... .... ...

.;,. : .,
3.15 Stab fifty at low and hfgh temperature.

,,
Uhen tested ●e specffkbd fi’i

4.7.12, capacft ors. shal 1 meet be foil owing requirements:

Step 1 (+25” C):”

DC leakage ---------

Capacitance- . . - . . . -

Dissfpatfon factor - - - -
.,, . . ... ,,,

~~~ ~~n apecfffed.
. . . ..- -..

~h~73n~~ exc~ed the applicable valua specified

Shall be iithin tolerance of the no~inal value
specffied: (see 3.1).
:ha~ljn;f e~ceed the ●pplicable valua apeeiffed

..’, :’. , .;, ,,

Shall not exceed the applicable value’ ●peciffed
In 3.13.

7
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141L-C-55365C

step 2 (-55” C):

Capacltence . . . . . . -

Dlssfps. tion fbctor- -“- -
,., , ,:, . ~

step 3 (+2 S” C):

DC leakage -------

f:~~cl,tan:: - - - - - - -
.,, ,., ,:

Qf191patton factor. L::. -

Step 4 (*8 S” C): :

DC leakage -------

Capacitance - - - - - - -
,,,,, , ,.,

Shal 1 than e not ●ore thsn .t210,app.1.faabls Wlue
tspeciffed see 3.1) from the step 1 ■easured

vatue.’
~;~;13n;; excoe,d the ●ppl i cable value specified

. . ,, .:,

Shall not exceed the aool icable value soeclfled
(see 3.1).
Shall change mot sore than ●S percent from the
StCV t ‘Mastiwd ‘V~lUt. ,,,. !,! !,,!...,. ,, .;,

~h#~i, IIOt 8XCC04 the requirement speclfted ( see
.

,,,
,,.

Sh@ll not ●xceed the appl fcable v?lue ‘speelt~ed
(s@@ 3.1).
Shall then e not ●ore than the applicable value

?spoc$f{od.. sec 3.1) from the step 1 measu~d
: :’: r,~’ Wa’telc;::’u :!~ ,!.:l.,., !

D{stipitfon:tacto? :-: .,- :’ Sb*ll not .elaeed the ?equi re9@lt “i?ptit P4+d: ( tea

!.l). ,:,,,, :”: ., ..,4,,,,:,,, ,. :,.,.,,,! .!,,., ,,1 !,,. ,,, ,.!

Step 5 [+125-C): .,

DC leakage . - . - - - .

Capacitance . - . - - . -

Dfssipstlon factor . - .
., <.,4,!,,, ,,, ,.,,,. ,,, ,,, . ;:, ,., ., ,, !,

Step,6 (+29*c): : ,,,

DC leakage . -- . . . .

C.spacitance . - - - . - -

‘; Dfcsl~b tfon,’f~tt~r,,,, ~,. -...L..,. ,. ,. ,, .,

~~~ ~;~n speci f fed,
. . . . . . . .

... ,..,,.., , ,,, . . .. .

Shsll nat:excoed ‘“the ●pplicibli:iti.tie spccliiod
(see 3.1).
Shall than ● not ●ore than the applicable value

?

●
specified see 3.1) from the step. 1 meaatrred
val me. : :, :. 1,:, : ;?,: ! :.,:!!::- : ,1,,-...:) 1’:11, !,, ,, ,: .! :, :.F, I i c /! .,
Shal 1 net exceed the requlrwment speclf led (see
3:$’)’. ““J’ ::!,’ ~~ ~~ ,::;’’”!.+ ~ ‘

;, ,, ‘., ,: 1,:., ;

~, .,,:,.’:;..,’,;
Shall not ascoed the appl fcabla..ialue specified
(see 3.1).
Shall cban ● not ●ore than tba applicable value

?epeclfled sae 3.1) from the step 1 ●aasured
valua.

“ Shhl 1 hot “exoed tke requl rcmemt ‘,#pectf f ●d ‘(gee~illi .::,.:. .::,

~,~:aJ;i::t e:caod the pppl Ieable value specified
.,,.: ,,,,,
.,.,.,... .

onential only. . When tested as specified in
rements:

““DC leakage - - -- -’ -- ~h;l 1~~not exceed the requt Foment spacif i ad M

Capac~t*~Cel .:; - - . . : -: ~; . 5~ai 1 ch;~” e’:& ●ore than the ●ppl iaabl ●eatue

?:,, ,,,,, ~~ ,,
spectfftd see 6.1) from the initial ●easured

;, ..,’ 1., **I eel; ,.
Dlsslpation factor - - - Shall not ●xseed the requirement specified in

3.9.
gg~ ~;;m specf ft,d.

----- --- ;;a; ll;ot excead tha appl Icable value specified
. . ●
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3.17 Life (exponential only, see 3.1) . Mhen capacitors are tested as
sp*ci f iea be no evidence of hermful corrosion or
obliteration o; rner~inge[ ~fsa~pltcable), mechanical damage, Intermi ttent shorts,
or permanent shorts or opens.

3.17.1 gualiffcat ion. inspection. .Mhon tested es specified in 4.7.14,
Capacitors Shall meet t he fol lowlng requlresents:

At ●25” C:

DC leakage --------

Cap.ecitance . . . . - -. -.

Dissipation factor - - - -

::: $:hJn speciflod.
----- ----

rnt +85-c: “

DCleakege:-----:- ,. ,.,

Shall not exceed the applicable value speclfled
[see 3.11.

shall. than ● not sore than the .swlfc~ble v~lue
?specified see 3.1) from the velue obtained when

●easured. as speclfled fn 4.7.5.
Shsll not exceed the ~pplfcable value specified
(see 3.1). . ! ,,

f~:l ~~ot exceed the applicable Val.Ue. specified .,
. .

Shall not exceed the ,appl,i,c,able value specified
(see 3.1).:., .,,, .. . ,

.

~]:j131W~ ‘e~ceed the ~ppl fc.ible ‘value $pt+ci fled
. .. . . ,,

At +125-C:

DC 1 eakage - “- “- “- - - - -“’’”

●
,,, ..:

3.17.2 Quality conformance l,rmectlon. . . . .. .

3.17.2.1 For group A tnspectfon. Uhen tested es sdecjfl.ad fn 4.7.3 or 4.7.17.
●xponential or Mel bul’1 ●s WPP1l ct61e; capacitors shal 1 seet the requl resents
specified In 3.6 or 3.2D. Weibull FR 1 evel grading d’6td’ f rem the 1 ns ectlon 1 ot

!that meets the requirements of 4.7.17 and 3,.?0 shall be accepted In 1 eu of
4. 7.3 and 3.6. ,.

3.17.2.2 For group C llfe or extended llfe (see 4.7.14.1). Uhen tested as
specified in 4.z. I 4, capac~tb rs snail meet ne .rol I owing requirements:,,

A% +25”c:

DC leekag,e ,- -., - -. - - - -

Capecitarice - - - - - - -

Dlssipstion factor - - - -

At +6i5”c:

lJC leakage --------

At +125”c:

DC leakage --------

s@l’I not eic,~ed .tfp, ●ppl,.j.ce,ble” va].u?’.sspecff !?d. .“ ,.,
(see 3.,1). ““ :
Shall change ‘not ■ore than ●1O percent from the .,
value obtained when measured es spectfied in
4.7.6.
;ha~13n:f ●xceed the applicable value specified “’

. .

W:~73n;f exceed the applicable value specified
. .

,.

~&136ff ●xceed ,the applicable value ‘specfffed
. .

9
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3.18 Soldertbfllty. Uhen Capscftors cr~ tested as spoclfiod in 4.7.15, the
dipped portion of th e terni nattons shall conform to the solld-wire term fnttion
Criteria of sethod 208 of M] L. STD.202. SOlderable surfaces SISX11 be ●s speclfled
(see 3.1).

3.19 Rtsistanco to solvents. Uhon tested as spoetfied in 4.7.16, ●arking
shall romaln leglbl e ●nd shalT not Smear, ●nd capac,ftor$ shtl 1 ●eet tho fol 10wI ng
requl rementc:

DClo&kage . . . . ---- ;h:ll not ●xctQd th~ ‘?aqufroment s$.eclf fed f n

Capacitance . - . - . - - Simil change not pore than ●2 percent f ros thr
inlt{al ●easured value.

Dfssfpatfon factor - - - - Shall not exceed the requirement spccfffed in.
3.9.

:~~ ~wfin Sieciffed, “r. ,.

----- .-. . ;y~l ~:ot ●xcted’ the applicable value ~pecf f f?d .. ..
. .

3.20 uefbuil Fn livol gradfng (fn lieu of ’’3.6).. M~~n tested as specifl.d In
4.7.17, Capaclcors snail ●xnfblt aecraasvng rafl ure rite with respect to tfme es
●videnced by a value of beta (D) which is less than 0.9; and the fnSta RtaneOUS
failure rtte i n the last Interval shall be ne ●ore than the ftflure rate
specified. After grading, c?pec!tors shell ●eet tha followtng requirements:

DCl@akag* -------- Shel 1 net ●xceed thk tiquirement speclffed i n

Capacltanc*- . . - . - . . ;;~i 1 be WI thi n tii+’ tie! .hnke i~fffcd ( sgi
3.1).

0tsslp4t(0n fatter -“ - - .
,.

Shell not ●xcee~”the ,requfrkatnt speciffed In
3.9. ,,:: ‘., ..: ~~ ~~

~gs jwfin spmclffed,
----- . . . . ::a]ll:ot ●xcetd tha applicable’ value speelfied

. .

Capacitors tested ●s spoclflod in 4.7.17, shall’ be ‘g,xtip~ f~” r u
defoctlve allowable (PDA)’prevlsferis (see 4.’6.1.2) ‘and ●xebpt

~r:mP:*$:.~$rit

●xtended lffe (eee 4.7.14.1).

Melded Style Capacitors shall be ●arked fn accordance with
me%~; l%%??~STO-1261S. and Shell be .s Specff{,ed (see 3.1).
shtll be ●s Specified (see 3.1).

Pelarfty markfng
All styles sSIil I, have the following fnfermatlon

●arked on the packagt.

●✎

b.

c.

d.

e.

f.

9.

h.

“JAU” brand.

Rated capacitance.

Rated voltage.

(capacitance tolerance.

Fbtlure rate level symbol .

Pert or Identifying kluDber (PIN) .

Manufacturer’ s seurce code in ●ccordance with MI L- STO-1285,

Lot date ax3e.

●

10
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3.21.1 “JAN” and ‘J.- ‘markfnq. The Unlttd St@trs Government has adopted. and
Is exercising .lcglti mete ,contrml over the certification marks ~JAH” and ‘Jm,
respectively, to indicate that Items so ❑arked or Identified are ●anufactured to,
and meet all the requirements of military Speclffcatfons. Accordingly, items
●cquired to, and meeting all of the criteria apeclfied herein and. in applicable
specifications shall bear the certification ❑ark ‘JANm ●xcept that items too
small to bear the certification ●ark “JAN- shell bear the letter ‘J*. The “JAN-
or “Jm shall be placed Immediately before the PIN except that if such location
would place a hardship on the manufacturer In connectfom with such ●arking. the
“JAN’ or ‘J” ●ay be located on the first llm’e above or below the PIN. Items
furnished under comtracts or orders which either permit or require deviation from
the conditions or requirements speclfled herein or ‘In applicable speclflcatlons
shall not beer *JAN- or ‘J-. In the ●vent an item fails to meet the requirements
of this specification and the applicable speclffc4tlom sheets or asaoclated
detail specifications, the ●anufacturer shall remove the *JAMS or the ‘J’ fro=
the sample testmd ●nd also from all 1 teas represented by the sample. ‘The *JAN.
or ‘J” ccrtfflcation ●ati shal 1 mot .be :ueed, on preducts ecquimd. to coatracto~
drtwfags ~r speciflcatlons: The Vnltod $tetes Qowrssment ‘has ‘obta’fndd
Certlficete of Registration Number 504,660 ‘for the. Certlflcctfen :tiark WASS-.,,, ,., .

3.21.2 Substftutlon of f411ure rste levels. A ●anufacture ‘Ray substitute,
with procuring agency approval . fall ure rate levels f n accordance wtth tabl a IV.
fJual f f fed ●anufacturers ■ay ❑ark exponential faf lure rate 1 evel symbols on
that have been Uefbul 1

!

{arts
raded ‘to level B, C; Oi or E.. Itemi ,havfng a ISelbu 1

failure rate level ,(FRL .ay be substituted, wfth procmrfng agency approval, fOr
items of an exponentf al FRL as sbowm In “’table’IV. Parks quallflad and ●qrked to
lower FRL !s. .uttki pracMm\ng ~9emcy ,apptieual dre$ubstltutabl e.fer higher FRbl$i
gn~)ehal 1 ‘not be ‘remarked uriless spectffed }n the contract or ,p@rchase order ‘(see

In tbe ●vemt the failure rate-q ●wls ●re remarkedi: *he date lot codes oh
tie ‘tarts sbsll not be Chamsed ●md the workmansb!p .Crtterta .sbal 1 be :Eet.

: ,,
TABLE IV. Failure rate level $ubstftutabillty.

I P t lffl
I f~~l~r~”~ate feve; I ffil~;esrat~ lew~l 0 ‘“

A b tit tbbl f t r

.,, ,. .]! .;:. “ ‘ ~~ ‘~.- ,:~ig~~~:~~da;u:G,,\:: ,,, . . . ,,,
iP~Reamd S ‘;l , “

s M, P. ●nd R
I R I M and P

P In’. i“
3.21.3 Substitution of capacitance toleranca and rated V01ta9e. Parts

qualified ana ■arked to t fghtar capacitance tolerance or Igher rated voltage..
wltb procurf ng agency approval, ari: substitutable: fer parts ●erked to laoser
capacitance or lower rated voltage. provided all other valuas, such as case size,
character stic, ●nd terminations remaf n the same. The substitutable’ psrts shal 1
not be remarked unless apeclf{ed fm the comtact or purchase order (see 6.2). In
the ●vent tha capacitance tolerances or ratad voltages are remarked. the lot date
codes on the parts shall not be chan9ed ●nd tha worknanahfp Crf terla shal 1 be met.

Ce acftora ahal 1 ba prooeaaad f n such’ i mamner that, wham
•x~~f~eds~agni!fcatfon, they shall be unffoia in qualtty and shall ba
free fro. ffts, cracks, rou9h ●dges, ●nd other defects that will ●ffect life.
servlceabf ity. or fmnctfon. The capacitors shall exhibit no demetall ization
(lift-off) om the terminations.

All excess flux or solder shall be Pe=oved. Ele~trfcal
electrically contfnmous after aolderln9.

11
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3.23 Termination finish code substitutabil Ity.
be subst3tutad for Ot Imr termf mt ion f% 114Sh cod*s ,
appr Oval . in the following manner:

Termination finish code May be substituted

Tormfnetion f f ni ah codes may
with procuring agency

for termination finish code

K c
J E
C, K
c,

H.,
K

4. QUALITY ASSUAANCE PEOVISIOWS

4.1 Respon$f’bflf W for inspection. Unless ..otherwlse .speclfied .I.n the contract
or purch.sse order. he SUp Plfer 1s responsible for the performance. of all
inspection requirements ●s specffied herein. Except .ss othermlse specfffed fn
the contract or purchase order, the supplfer ●ay use his own or eny other
facl lf ties suitable for the performance of the Inspection requf rements Speclffed
here! n, unless disapproved by the .Soverneent. . The Government reserves the right
to perform eny of the inspections set forth fn the specfffcatlon where such
inspections 8re dsmed o?ceasary to ●ssos!a supplfos and aervteea conform to !
prescribed.. regal reqertts, ,.. ,.,. j’: ‘,” :“”” .,.,

,,,
Se:i};:; ~~::boriilt)ijitY for c~miliiic ‘.”’ ‘“”

,
Al 1 ‘lte9s iist. .~?et i 1“1‘riqulreqeqts of

1 nspectlona .,eetqfoith in thi s $pecittc.stlon. shall ,.became e
pert of the Contractor’s overell Insp”ectfon sy&te9 or quality pr09~aM. The
absence of ●ny f napection requirements in this spec. ificatfon shtl 1 not relleve
the contractor of the responsfbflfty of aaaurfng that all products or supplfes
submf tted to the Sewernwnt for acceptance comply with al 1 requirements of the
contect. S&Bpl.1 ng tn.. quality ,conf ormance ..doss not ●uthor,l,zc ..submf sati. of knomn
de fectfve ●aterial . efther tndfceted or actuel , nor daes it commit the Government ●
to ●cceptance of de fectfve ■aterfal .

!,,,;,

4. 1.2 Relf Zbfllty assmrence program. A reliability assurance program shell be
establ i Shed and 9elntal.tt$U Uccoraanae with HIL.’STO:79O.

4. 1.3 Statistical process control ISPC). An SPC progrem shall be ●stablished
and meintalnea In accordance wftn Evidence af such compliance shall be
verf fled by the qualifying ●ctivity ●s a ~rerequl site for qualification and
retention of quallftcatlon.

4.2 Cl assf ffcatfon of inspections. The inspections speefffed herein are
Class ffled as foil Ows :

a. (Ncaliflcatimn inspection (see .4.4). ,)

b.”” Verificatfonof qualification (ace 4.5).

c. Qualfty conformance inspection (see 4.6).

4.3 lnsoectfan condftfoea ●nd. methods. ,,, ,’.,

4;3.1 Inspectf6ri cond{tfons. Unless btherwlse “speclff.ed herein. all
fnapectfona shall be performed fn ●ccordance with tbe test conditions specified
in the ‘GENERAL REQUIRWEUTSO of MI L. STO.202.
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4.3.2.2 Referenca measurements. Mhen reeufrementa ●ra bssed on comparative
■OaSUrOmenta ●aae Oer,ore and arter Condltlonig . toe refarence, measurement shall
be conaldored tho lait,measurtmept, ●ade 4t.!2s ~ *5 C prfor to condftfonfn~.
Unlea~. rqf~re ca BecauroDevjts.,, have been tiade wlthf n ~0 days prior to the

>!””” “ “‘bo$i mh{~ &FI .ndi t$W~...$hSy...th++ ..ti.;~e~.r.+ . . .. . ................ ........ .. .... . ........ ... ....... ~

The “ ower supply ua,ed for l’ife testing $ho~l-~~~ a ~
ref~~i;tenq;t or l“~ss of the rated veltag~. ,,Tbe,p$Me~,,sup~ l{l~,pp]oyo# ~
for dc Ieaktige current ●easuetmeat$ qhal 1 be stsbiliked~, to’ it’ l&aS:t ‘$ 0 ,’ph~ti
par ●ill fen. Ouring ■easuromentk thire ●ust be” no voltage flictuatfoni’’bf’ .“,, ‘.””
auf ficfont amplitude to preduee a variation fa the current ●easurement as read. .
with any dc 1 eakage current tester used to teat. capacitors. ,.. .

Tha nu&ber and stile combinations of capac$~ti;’;~;be
s.~j~;;edw;?tion frtapectl,n shall bp ~s specfffed, In. the.;pp;ndi.,, to:
this specification. ,. .

“o 4.4.2 Ipagectfon routi ne. The sample shall ba subjected to th~ #inspections
specfffed ,In: taole tfie Order ahewn. All samplk unfts shall+e-4ubJ*cted to
the f napenfons of g;ou~ 1. ~he unl ts siwersful lY ‘komplqtlngt~~ap. I ,iMwctjiPo
shall them be divided; es ipecifffed. in table Y, fior gr@ps 11, thrpugh, ~1 ~’o,r .#II)
i ncl usf we.! and subjected te’. tha; $ p6pectfcncs !~p~: tbelr,. P#rtfcul#~,,;fl~w,; “f#R fi’~’; ,1,,,,

combf ned Woltage group Submie$ions, each, type shal 1 be equal lY represented ~n
each group, [ace 4.6.1.1). I ‘i: ,,,;:;,;!,[.

4.4.3 Failures. Failures in ●xcess of those ●lltied in table V shall be cause
for refusal to grant qualification approval .

4.4.4 F,aflure rate’ level .and. g~
.,, ,,.. ,$, .:..

lfty 1 awl, v.eri f ls~t. f~n’.,. ,, :, j,.,;, .,,.:.j ,, ,,,,,, ,

4.4.4.1 ~ Failure rete leval” qualification. .,.,, ,.,,!! L..

a. Procedure 1 . OUelification ●t the Iftitlal FR level. Levei “M” (1.0
percent ) of FRSP-60 shal 1 apply. Sample units shal 1 be subjected to the
qualtffcatfen fnsp*ction apeclfied fn greup VI, table V (,eee :4.4.2). The
entire life test sam le shall be com%l,nued on, test to 10 AffVO:2tO@S. as

!: .apecf ffed i n 4.7.14: ,, on completion of tha 2,000’ 44Ur,. qUAli.?.iC,a$fan ‘tq~i.l

b. Procedure’ ‘I 1 - txtectifO;’Of ‘qu*ll*iii*ion*ol* r;iR3Jvaiib::te ..nkmd. .
,qutl ,l.:f gcpti,on to, the.. ,~~,:.i ,~.~,:pel , *+ .frea two ,or ●Ore, ,voltqqes wi,thtn,
a style ●ay be cembined. R ,led~ls ‘Em “and “S?., the ;’fol 1 ~tifng’ ‘~tylet
of similar construction (see 4.6.1. 1) may. be combined: CkiR03 and CUR04;
CUR09 and CUR1l; CUR06, CUR1O. and CUR12.
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c. Procedure 111 . Maintenance 0$ FR leV@l qualification, Maintenance

f~{~”~r~d~~e~Rj~~\~g’t#~~ ~~~]~~, the specfffed namb.p of unft hours
Regardless of the number of production

shall be accumulated to ❑aintain qualtflcetlon (see $.tif).

TABLE V. Qualiffcatlon Inspection.

I
Inspection ~1 lRequircmenl

] paragraph
I

~

Voltage ●ging (exponential 1 36
only, see 3.1) - - - - - .

DC leakage --------- 3:7
Capacitance - - - : - - - -
Dfsslpatlon factor - . . . -1 3:9

(wheh $peclfied, see 3.1)-I ~.~3
Equivalent series resistance

Vfsual ●nd mechanical
●xam?natton- . . . . . - -! 3.4,:3.5

~ :.:;, ●n;

6r0up II 1.

Vibration. high frequency . / ;.:!
Thermal shock . . . - . . - I .

I
Group 111

Resl stance to solderf ng
-~ . .

heat . . . . .. ---- 3.12
Moisture resistance - - . -1 3.14

Group IV

Steblllty at low and hfgh i
temperatures - - - - - - -1 3.15

Surge voltage (exponential
only, see 3.1) - - - - - -~ 3.16

~

Life (et +125. C) - - - - - - / 3.17

GrouP VI /

-/Life (at +85*C) - - - - - , 3.17

Solderaw ..’ . . ...1 3.18
Resistance to solvents

(when specl fled. see 3,1 )-I 3.19

MS!thod
psrsgraph

4.7.3
4.7.4
4.7. s

4.7.6”

4.7.10

4.7. t :

:.;.:””
. .

4.7.9
4.7.11

4.7.12

4.7.13

4.7.14

4.7.14

4,7.16

4.7.16

Number of inumbei of
sample unf ts Ifsllures
to be Inspected lallowed

I
1

‘j

}.

~’ ‘“
178 II tA

,/,.

I

12

18

12

24

102

I
/

J
10

1}
o

~/ For qual f ffcatf on of design changes only, manufacturers
data fnstead of groups V ●nd VI test data.

●ay sub-it Me fbull

14
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4,4.4 .1.2 Meibull. U@fbull FR quallffcatfon wfll be grented only to
manufacturera~ve achi~v.ed F8 Iqkel P for any capacitor style ceveped by
this speclflcatfon or by’ 141L-C.39003 in accordance ‘ufth 4.4.4.1.1. lo extend
qualfffcation”to fnclude Neibull FR levels. the ●anufacturer shal 1 dmmonstmte
the capability of Malbull FR grading (see 4.7.17) to the qualifying actlvfty.

If. durf ng two consecutive reportf ng perfods there h@a been no production of the
lowest Uelbull faflure rate level for which the manufacturer fs qualfffcdo the
manufacturer may be required. at the discretion of the qualifying ●Ctf VitY. tO
submit a product of each style to testing fn accordance with the .qualfficatfon “
inspection requlre@enta. Faflure to ●eet thfs requirement shall result fn ● loss
of the ●anuf:eetu~, r’l~,,.fai l&re,,,?~,t,e,jt, a,:~he ,Ieuast f?f lure, rate last demnatrstyk:, ,.:,,

4.4.’4. e Qualfty level verlffcatilon. The contractor fs reaponafble for
establishing a qualfty system to verffy the PPM defect level of lots that ●re

“subjected to subgroup 2 tests ISf the group A f nspectfons. The PPM defect level
shall be maintained for each specfflcatfon sheet. The PPM defect level shall be
baaed on a 6 month ■oving average. The contractor shall verffy ●nd report
~$d~vidual PPM categories (f .e. ; PPM-Z, and -3) and ●n overall PPM de fect’’level

. ., PPN-5).

4.*.4.3 Noncemp lfance. ‘Ilha contractor shall’ notffy-the’qualifying actlvlt
when the 10~N fa :re&ched qr exceeded for I?PM-2. The contractor sh~l~ ~
provfde sufflcfentel~formation to the qualifying actlvlty decmenting the causea

‘of ‘the’ prOBl em’ and what’ Cerreetlve ‘Iactlon fs ‘“beTng ‘thken. “’Pell’ure’ to COrreCt” ‘“’ “
thfs problem shall be the baals for removal of the affected product from the OPL.

4.5 Verfflcatton of qualfficatfon.- Every ‘6 months’, the’ ●anufacturer””shall
compile ● ●umary of he result a of qual ity conformance fnspections and, where
applicable. extended FR teat data. in the form of a verification of qualification
report, and forward it to the qualifying ●ctfvlty aa the basis of continued
qualification approval. In addition to the perfodfc aubmfssion of FR test data.
the ●anufacturer shal 1 fnedf ~t,ely,,,.n,o.tf fy the,., ual i,f~,f n a.ctf V.f tY .w,henew, the VI

2 ‘“’~ ! ‘“:’ d~tti’’’lhdc~te~eth~ t””~the’the tiiiriiifacturer bii fiil e to ma+ n af R ..hls qbil 1 f fed. FR ““”““
level.! Contf nuatf on shall’ be baaed on the ●violence that. over ● 6-month geriod.
the followina haa been met:

a.

b.

c.

d.

e.

f.

,..

9.

..-– ,:, ,,,,..

Ver{flcatfon by the qualffyin ~ ●ctjvfty th~t ~h .,, ,:,,, ,,,,,,
the requlramenta of MI L- STD-7 O.

● ●anufacturer has met

The manufacturer has not mod ffled the desfgn of the ftem. Change fn
design includes. but is not llmfted to, any change of ●aterials or
procea’iea. ,. ‘,

The apeofflcatfon requlrmmenta ef the ite; have not been ~amended se as
to affect the character of ttie ftes.

Lot rejection for group A dees not exceed 5 percent or one lot.
whichever fs greater; not .appl I cable te table VIII.

Requirements for group C ●re ❑et.

The records of al 1 FR tests combined per style au bstanttate that the IV,
P, R, or S level haa been maintained. ,,

The records of ●il Nefbull lffe FR
apecfficatfon sheet, stress level.
VI).

teats are summarized for each
and acceleration factor ( aee table

Is
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TABLE VI. Uelbul 1 grading failure rate summar~,

6urn-in test voltage Manufacturer
Voltage stres$ level Locatfon
Acceleration factor Ieilltary etyle

,,

Mel bull Momlnal Rated Quantfty Date Ouantfty W@ntfty Duratfonl Beta I (
lfnspec-~,~:saf-l dc Istarted Iplacedl of 2 I of ●nd I(real lrs~e l%ng’ 1
ItIon
Ilot Ivaluo

~voltsl
~ t% lf%%l If: fu:::tl ::%

I hours) ~ ~:{[r’~~~stedlt number I Ifalluresl

I T
II I

,..

I I

I

1’”” l“ I i
I I Ill

I I, ,., “1 I ‘j’ ‘1’ ‘1 ~~ I I
i I I 1“ l“ I 1.

I
I ‘1 I Ii

i !
●

1’1 I I I
I I II I

I I 1’
1 I I

i“

I
I

I
I I } I I I Ill I

1’
I I I I I I

II I Ill I
1’ I 1’ I I

I I I
I 1“1 II II

1“ I “’ I
I I II I

I I I I 1 I
I II I II

I I
~ .:

I ~’. j.’ ~ ,1

I
I I I

I 1 I ! 1 I 1 I
I II 1 I

o
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h. The contractor shall provide documentation to the qualifying activity
pertalnin to PPM calculations, Includin
tndtvidua! PPM d@fact c.sta orfes ( i .,., ~Pfib% t~)p:;~ ~{~e~v%~fid’
PPM defect rat@ (PPM-5). .~hfs , nfarmatiori shal 1 be, submitted On ~
specific, stion sheet ba9fi.

If roup C requirements were not tiit iititi the’iiinufacturer’”has’taken “Coriectlve
?act on satisfactory to the Government. the forwarding of the Verfffcatfon Of

qualfffcatfon rep,ort. say be delsyed untfl “30 deys after completion of retesting .
of the perfodfc quallty conformance tests. In thfs case, the qutllfyfng Wtlvity
shall be notfffed of this condftfon wfthfn the tfme that the or fgfnsl varsfon of
the verfffcatfon of qualification report was due. All reports shall be certffied
by ● responsible company of ffcfal. The qualifying actfvity shall be contacted
for th,,a r@p$rt, fo~mat,,,, , ,. .. . . .. ,,. ! . ; ,,,. ...

If a group C tist’’reqtil’res ‘~,eomp~rf:ion “if “~poe”t-testg “r.idlngi’’ ~~’t~inftlel ‘
readfngs (delta measurements). the verification of qualiffkatfon aumwary ehs’11
Include tfwmaxfmm end Sfnimum’delta changes’ for each’in$pecttan lot: for lffe
testfn , delta C readfngs shell ba reported at each fntarval In whfehreadfngs

?are ta ●n.

Faflure to submit the report wfthfn 30 days ●fter the end of ●ach 6-month perfod
ma~ result in loss of. quali, f{c~tfon for the.product. In addftion to the Perf?dlc
su ■ission of inspection dcta.’th~ suBpl,fer f! ll.lmedf. tel,y, n ttfY..~E? ,,,

!“ 1qualifying ●ctlvtty ●t ●ny ti9e’duPf’ng’ tHe’:d.s dth’’pe~iod thst hb’inepect{on ‘“ “
data indicates, fafl,u,re of. the qualffiq$pro~uct :o. meatthe. !equlrements of the ~~
speclflcatfod. ,,!, ,., .,::, :: ;’.: !..’.

in the ●vent that no production occurred.during the repo?tfngp~rfod, ‘a rePort .,
shall be submfttad certifying that the compa”ny stfll has the capabflftlas Snd
facilities necessary. to produce the ftem. If durfng three consecutive reportfng
periods there has been no production, the ●anufacturer ●y be requfred, at the
discretion of the qualifying aetfvfty. to submft e representat fve prOduct O? each
style to tastfng fn accordance wltb the qu$l,lff catioq, inspection regulreoents.,., ., ,, ..,!! .,. ,.,, ,!, . ,, .,,.,, ,., .,:,,

,;6: “;,, ,.:cti.f Or,ince.f n5.action:.::::.,,., ,, .: :!: ;: :, ;,:;::,. .,..,. .,, ,., ,,, ..,,,., ,,
,.. .,

4.6.1 Inspection of product for delfvery. Inspection of preduct’for’delf very
shall consist or groups Inspections. However. shfpwant need not be held
pendfng the results of gro~~ C tasts.

4. 6.1.1 Inspection and production lot.

4.6. 1.1.1 Inspactfon lot (exponential dfstrfbutlon). An fnapection’lot shall.
consfst of capaclt ors or t na same, spectft tlon sneet (ace.3.1)..from tha sW
productfom Ifnti’or’lln.ai”of the’aase’bis;~ ikeifgni pioduc8d. und6t egSWitlOll Y
the same condftlons, and offered for inspection durfn ~a afngla month.
Capacitors of the. seine specfflcatfon sheet ●ust be ■a ntained to at least the P
level. Tha capacftonce velues and voltagas”produced shall ba repreaentad fn the
lot fn ●pproxfsately the ratfo of production. Voltage groups shall be ●s follows:

I --------------- ----- 2t020voltsf ncluafve
xi -------------- ----- 25t050.vol tsfnclusfve

4. 6.1.1.2 Inspection lot (Mefbull dlstrfbutfon). An inspection lot shall
cons fat oV”c4p4cftb ef tfl fcetlon sfiaet”( tee 3.1):”’ Wltayw’’ratlhg,
design. and nosfnalr~apacltgnctq~i;f~~ produced f n’ the $em@ ‘“ca$e” size.’ ! ‘“
Manufacture of al 1 parts f n the lot shall have been started, processed,
●ssembled. ●nd tested ●s a roup. Lot fdentft shal 1 be safntefned tMoughOut
the ■anufacturing cycle. fAfl anodes shall be abrfcated frow 4 sfngle

e

identifiable pouder lot.
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4.6.1 .1.3 Production lot. A production 16t $ha
the same style (note: styles CMR03 and CUR04 may b
nominal cs+Dacitanc@ value. and termination ffnish.

conaiat of il capacitors
omb{ned). vol i e ratln
n. f.cture of ! parts !A

1s a group.
Al 1 anodes

the lot sh~ll have been started, processed, assembled, end tested
Lot identity shall be maintained throu bout the manufacturing cycl

?shall be fabricated ,froD a single iden Ifiable powder lot.

of

4.6.1.2 Group A inspection. 6rSIUP A Inspection shall consist of the
Inspections speclrlea In tabf e VII or VIII, and shall be made on the same set of
sample qnlts. In the order shown.

4.6.1 .2.1 Subgroup 1 test~.

Subgroup 1 tests shall be performed on a production
lo~.~;~i~.~;llO-; the product supplfed under this specification.
Cspecitors failing the tests of subgroup 1 shall be removed from the lot. If,
during the .100 percent inspection, screening requires that more than 6 percent of
the capacitors be dl scarded due to catestcophic or dc Icakage failures. the
entire lot shall be rejected.

4.6.1 .2.1.2 Ueibull. Subgroup 1 tests shall be per formefJ on an Inspection lot
besis (see 4.6.l~on .100 percent of the preduct quppl ied under this

Requirements for the infant ❑ortal eriod and Meibull failure
~~%if~f~~i~~iding shall be In accordance with 4.7. f?.

4.6.1 .2.1.3 S4anufecturer’s produs’tfon inspection. If the manufacturer
perfOrm S teStS equ?l to or ●ore strfngent then th
teble VII or VIII,

ose specified in subgroup 1 of
suboroup 1 of group A Inspection ●ay be, waived ●nd the data

resulting from the ●anufsctureris production teats ●ay ba used instead ●s the
final step of this production process. Authorfty to waive the subgroup” 1 ●
inspection shall be granted by the qualifying ●ctivity only. The fol lowing
Crlterla shall be complied with:

a.

b.

c.

d.

●.

f.

lists conducted” by the ●anufacturer during production shall be clearly
identfcal to or more stringent than that speclfled for subgroup 1. Test
conditions shall be equal to or more stringent than those specified for
subgroup 1.

Manufacturer subjects 100 percent of the products SUPP1 ied untii+’ this
specification to his production tests.

The parameters measured ●nd the failure criteria shel 1 be the same or
■ore stringent than those specified herein.

The lot re ection crftaria shall be the same or more stringent than that
{specified erein.

The ●anufacturer shall ●ake available all information concerning the
test procedures and instrumentation used in his production tests. Thfs
data shall be provided as part of the evaluation requfred for
141L. STO.790. The ●anufacturer shall alsO ❑ake avaflable to the
6overnment all records of all detafl test data resulting from the
production tests.

Once approved, the ●anufacturer shall not change the test procedures or
criteria without prior notification ●nd concurrence by the qualifying
actlv{ty.
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TABLE VII . 6?0UP A inspection’ (sixponenttal” distribution)”.

I saspllng
1 Re t 1 t

1’ lnspectlofi ‘~/ : \ b,s=h” ,~m;::o:a ~j

I

proceeuve

I I i

/ Subsroup 1 i

IVoltage aging - - - - - - - - - - -!

I Subgroup 2 (PPB) ,!

IDC leekoge (PPM-2) - - - - - , - .1
lCapacltance (PPM-Z) - L’- -“-’- - ‘1
lDlssipatlon factor (PPM-2) - - - -1
lEquivalant series resistance (ESR)-I

!14ecbanicaf exa.inatton (PP14-3)- - -~
(when s eclfied, see 3.1) (PP61-2)1

a I
-i~Uorkmanshi p-------- --,

! ,, Subgrou P ~ ~

1
lStabtiftj ;* lbw ●nd high i
I t~peratures - - - - .:- - - - - -f
~ . :I;:$ubgrDup $ { ,], ; i

lSurge Voltag@ = -“’- -“-’- “ -’: - ‘~ 3:16 I
!

I

3.4 !!

3.1 : ~“,

;.21 I

3.22 /

i

I
3.1s I

,!.
‘1

I J: ,,,,; ~..... ,..
3.1 : \ 4.7.4 1

}“’’”””””’”’ ‘

I ,:,:. ,, .) .,,
3.8 ~,’ :.;.: “~”
3,9 . .

;:b,;’”;x ~. .; See
,.

;:*3 ~“.i:;:i:~ “,” ~

I I 1

i
4.7.2 i

}.

,,,, ,,,,, ,,,,,:,., ?,1..:,,:!
,. . .. . , ;: ’;::’’; l;:~

,,

0 ,a,lmj.
~,, :“:’ “ ‘“’13. ,p;et

I
I

I I,.

!
,/. .

..,.,..!,.,;l~.:eawl es I

4“’”12 1}. .,O f~’’,w:

,,, ..1. . ., ,
4.7.131

}

13 se9ple51
I 0 failuresl

i Subgroup 6 I
I i

I
I

3.18. I 4.7.15 Il$olderabllity ~/ - ‘,: - ‘:,- - ‘-j: ,,, .. ~ ~ 1. ::.:
13 semplesl

I
o fafluresl

~/ stmpling nead only conform to the requirements 0~,,4.:,6. 1:1:1 (exP<nential
dl str{butlon) .

...,,. . . ..

~/ Not ●ppl icable tO gOld, pl~ted termfn~tion ffnishe$.

,,,,, .,, ,,, .,:,

,,, ,,,
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TABLE !111. Group. A Inspactlon .(Heibull di~tribution) .

1
Inspact$ori

I

I Subgroup 1 ‘1

lLife (accolcrated I
I failure rcte)~/ - - - - - - - -’

Subgroup 2 (PPsI)
i

I

IDC leakage [PP14-2) - !- - .*” - . - -
lCepacitance, FPPI-2) - - - - - . - -
lDfsslpation ~tctor (PPPI-2) --- -“
lEqulvalent ikiies resistance (ESR)
I (when specified, see 3.1) ’( PPR-2)’
~Mechanical examination (PPU-3)- - -

I Subgroup 3
I
I VI sual eg;~lnatton

I ?;jsical d;*;n;l&s;~I~I11 ~
lMarklng,, -- . ---;----- --
j klork~,ipsjp “ - - --:- - - - -, -

I Subgroup 4

lStablllty at low ●nd high
I temperatures - - - - - - . - - -

Subgroup S
i ....; >,:
lSolderabfllty”~/ - - ‘- - - - - ---

eqnfremzntl lest I r
aragraph Imethod

Sampl 1 ng

lparagraphj
,procedure I

I

I I I

I I
3.20 I 4.7.17 ~ 1001 Inspection “!

“1
I [ I

i.7 \ 4.7.4 ;

} ‘1

‘i,,,...,,, , ,, ,.
,~ :,;.:, ./,,: ., .,

;::
:,/,

‘See
,’ “ .,~4blb” IX{,

:.;3 I 4.7.10 /
1 4.7.2 I I

I

., .,

i i

1}

i
3.15 I 4.7.12 I 13 samples

I O failures ~
I .,,

3.18 f 4.7.15 1} ,,,,,13 samples’1
O “fafluresl

h Shall nOt be dell verea on tn.● contra<t1/ Exampt. from 5 percent WA ; ra~
or pureheee order.

~/ Not applicable to gold pleted termination finishes.

TABLE IX. Sempling plans for PPM categories.

,, ., ,,,. !. ,,, ,, .,. . ,, ,,, ,, r
I Lot size I $,*pTe $f~e’ :’ ,1”

.
1 - .125 ‘1 lW percent

~.7

I
126 - 3,200 I 125 I

3,201 - lD,000 I 200 1’

10,001 - 3s,000 31s
T

35,001 - 150,000 500 I

I 150.001 - 600,000 .800 I

500,001 - up I 1,250
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4.6, 1.2.2 Subgroup 2 tests (PP14 catogofites).

4. 6.1.2.2.1 Sampllng plans. Subgroup 2 tests shall be performed on an
InspectIon lot bests. Samples subjected to subgroup 2 shall be selected in
accordance with table IX based on the size of the inspection lot. In the ●vent
of 1 @r sore failures the ‘lot s~ll ba:rejectod. Equipment ●ndoper!atora used to
perform the subgroup 2 tests shall not be -the ~same as those used fn :tlIe subgroup
1 100 percent tests.

•n~”~~~~~”f~~a ~~ed tnapectfon. Tha re\wt;ddjfjc:~; l$;et:~O$ample
The rejected lot 8hall be segregated from new lots

percent inspected by those quality characterlstlc$ oun
and any defectlves found removed fro8 the lot. A new aasple of parts shall then
be randomly selected in accordance with table IX. If 1 or more defects are found
i n this eecond sample the lot ahal.1 .be rejected ●nd shal 1 ,net ba wpplfed to the
specif ication. , ,. ,.:. . . .. .. . ; : : ,:, ,,, . ,. .,:

,, ,,

4.6. 1.2.2.3 PPM calciliiions. PPM calculations shall bi:”based on the results
Of the first sample check as preacrfbed In 4.6.1.2.2.1. Calculations hnd data
incluaf:on. shall be In accordance .wfth EIA-554. (kIota: PPPI calculations shall not
uae data on the second sample submission). ,, ..,. ,,, .! ...

4 .6.1.2.3 Subgroups 3 and 4 tests:
Inapectton lot

Subgroups 3 and 4 shall be performed On#an
baSls. Safopl i ng Inspection shall be in ●ccordance with table VII

or table VIII. . ,,, ,,, : ,f.’ ,,
,,, ,,4.6.1.2.3.1 nejee~:’lot~- ~h; JOj’ “’ ~~~~~~~~: .+ . ..., ,,. ,,,

:!L,

●cted iot frm” ●lthar” au boroup shall bi’
segmegsted ‘reoa now. o s an th6sa lots wbleb have :p?$aed ~?? P?cti On.: lf a lot
Is rejected. aeother. 13. samples shall ..be inspectad. If the. ”eecbnd sampla:lot has
one er ●ora .fa{lures, the.. cntfre,preductlon ,lot shel i be rejacted. ●nd shall ..aot.
be delivered on the contract..or purchase: !erder. . ,,. , -,, ,,, ,

,. ,,
4.6. 1.2.4 Subgroup 6 test’ [exponential only). Subgroup 5 test 8hal I be

.,

performed wfth units from IIe subgrOUp or 4 tests, with no failures allowed.
, ,, .,:,

4.6. i.i.421 Re:”eited;!lotsl.. lhei rejected lotshil~ ‘be Cog;e$atrnj,: fiom’”nrnw..lots:,
.;

and those lots ~aaed lnapection. If a let is rejected, another 13
samploe ahal V’be:fnspected. Jf tbe+secend atmple Jot’ has on? asWere,! f?~l~resi ‘
the ●ntire production let shall be rejected ‘and aball not be de.Sivered on the
contract or purc~~se order. .“ ,.

4.6. 1.2.4,2 ..olsposftion, ●f sa~le units, ,S~spl’e mntts which have been
subjected to subgroup 5 ahali’ nOt be Oall vered on tbe contract er ?urcha6e order.

4.6\ l.2.6 Subgroup 6 (expenentl;l emiy) or $ub~rcwp k (Mefbkll Onl Y) “ “’
(solderabilftY).: ‘ . “ ~~~ ~~ ‘ ~~~ ~~ : ~~~ I ,,

,.!, ,,, , .
4.6. 1.2.6.1 Sa”&lfng:olen. Thinkeen Semple; “shall b& SeleCtd” r~ndbm~y froa ~

each inspection lot. ●s defined 1 n 4.6.1.1. ●nd subdected te tha solderabfl ity
test. The manufacturer ■ay. use electrical rejects from the. subgcwaspl screening
tests for ●l 1 or part of tbc. semplee to be used for selderabil ity testing. If
there are one or sore defects. the lot shall be considered to have fatled.
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,d’gkiif”k’re$~.. l; there
are one or ❑ore defects, the Inspection

● ❑enu ecturer ●ay use one or ●ore of the following
options to rework the lot:

,0.

b.

The 1 ndivldual production lot, or lots, from’ which the defect orl Inated
?shall be individually $ubjected to the solderabllfty test as requ red In

4.6.1.2.5.1. Production lots Chat pase the solderabillty test are
available for shipment. Production lots thet fsi 1 the solderabil Ity
test ●ay be reworked only if they are subjected to solder dip procedure
in ‘b-.

The manufacturer shall subit the failed lot to ● 100 percent
reprocessing of tha. termination finish In accordance with 3.5.2.1.1.
Thirteen addftiona.1 samples shall then be selected and subjected to the
solderabfllty test with no defects allowed. If the lot falls this
Solder abilfty test, the lot shell be considered rejected and shall nOt
be furnished agafn~t the requirements .Of this spectfi Cation.

4.6, 1.2.5.3 Olsposltion of samples. The solderabfl Ity test fs considered a
destructive test ●nd. samples subj ected to the aolderabillty test skml 1 not be
supplied on the contrect,

4.6. 1.3 6Poup C inspection. 6roup C inspection shall consist. of the tests
specified In taote x, In tn e order shocsm. 6roup C .{napection shall be .msde on
sample units selected from Inspection lots which have psssed group A inspection;
however, sample un$ts subjected to surge voltage shall not be used.

., !,,:.!, ,. .,,,.,,,.,..,, ::.,,,.,..,, .’,, ,!, .!!...,
4.6. 1.3.1 Saapllng. plan. There shzll be 89 sample unf’ts of-each cpeelflcation

sheet taken from production every. 2 ■onths ●ed subdivided .as $peclfled for the
subgroups listed In table X ●nd subjected to ths tests epeclfftd -tn those
subgroups. Im the order shown. The maxl!eum and sfnimum case elzes manufactured
during thet ❑onth shall be re resented In the sample in ●t least the approximate
ratio of production. !Allowsb ● fellures shall be ●s specified.fn.table X.

4. 6.1.3.2 O{sposftlon of sample units.
to group C Inapectlon. sna] i hot

Ssmple units which hevr been subjected
!vered on the contractor DUrCha Se order.

4.6. 1.3.3 ‘NOm&O*pliikce.
,., . ,::. . . . . ,,, ,!,

If a sampla unit fslls to pass gronp C inapactfen,
the auppl ier shal J : ttke Corrective ●ctiom on. tbe mterial sor processes,; or both,
as warrented, and on .s11 units of product which cen be corrected ●nd which were
❑anufactured under essentially the same conditions. with essentially the acme
●aterials, processes, etc. , and wh.lch are. eonsidar’@d subject to the. sme
failure. Acceptance of the product shall tie dlseontinisiid until corrective
ecti on, accepttible to the Government. has been takan. After the corrective
aCtlotI has been takan, group C Inspection shall be repeated on additional sample
units (all inspections or the Inspection that the or{glmsl sample fafled, ●t the
option of the Government) . 6rou A fns ●ctlon ●ay be rei nstftuted; howaier.

!final acceptance shall be withha: d untf ? the group C retaspesttoohas shown the
corrective action was successful. In the evemt of failure after relmspectlom,
i nfocmttlom Comcernlng the fuilure ●nd corrective action taken. shall. be. furnished
to the cognizant inspection ●ctivity amd the qualifying ●ctivity.

4.6.2 Inspection of packagin~. The samplfng and inspection of the
preservation, packing, anti container ■arking shall be In ●ccordance wfth the
requirements of MI L-C-39028.
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TABLE X. Group C Inspection.

1 I I I Number of I r
Inspection

Humbe r
lRequirementl Method I sample I I

i
I paragraph ~ paragraph units to bel fei~~resl
I I inspected I allowed I

,, I
I Subgroup I I /’ 1.

~ ;;~~~jo~iog~gh frequency - j ;.;; ~ ~.;.j ~} 12 ~

~’

---- ---

/
1 “~”” ~

Subgroup 11
I

, }

: ‘1”~
I
I Re#~~~enGe to ,ao,lderi no,.,.

.,, .-,. ,-:-- ---- -1,,’ i;. i2 : ~j.~,.’~:l’ \: ~ is.’~ ,“’”~, ”””
I Moisture resistance, - . - . -.! : .3.14

I “ “ },,
/ Subgroup 11~ , ~~I .1 1 ~~~

I
~.::: .1’

I
I Li~;2~?,~&00 hrs at II

: 4.7.14 I
I

. . . . . ----- 3.17
/

24 I
/.

Subgroup IV

,.1]

I I I ~ ~1\ Lift (10,00 hrs at +85*C)

/ sub ;.”. ,“ ~~~ -1, . 3“’7 .~ 4(’7.:’4:1 ~ ::rmii* i %.4.1 ~
FR (exponential only)- -

● ~ Resistance to solvents
I I

i /
I

(when specified. see 3.1)-!
I

3.19 I 4.7.16 I 10 ~ 01
I I I

4.7 Methods of inspection and test. ,.,, ,,,,,; . ~ .,,, ,, ,,; :
4.7.1 Mounti:ng ‘Ifor testin’. 140toatlng .t a optl ona’i for test :eavlponmenta; . ~~ :

however. when speclfl e test procedures the chip capacitors ,shal 1 be
●ounted on a suitablee’au’b~ trate (e.g. , 96 percent .alum$ee or FR4 91a S$ .epOv,).
The substrate ■aterial shal 1 be such that it shal 1 not be the cause of, nor
contribute to, feilure of ●ny test for which it may bo used. The capacitors “
shal 1 be ●ounted on the substrate ●s follows:

a. A substrate shall be prepared with ❑etallized surface lend areas of
proper a ●clng to permit ●ountln

Rof the c ips to the ‘test card” ?a;: “W.
by soldering the terminations

b. Solder paste. type ‘R- or %W, in ecaordence with 00-$ -6?1, shall be
appl ied to terminals and substrates as. eppl, icable,

c. The chip ahal 1 then be placed ●creas the ●etallized land ●reaa of the
test substrate so ●s to ●ake contact between chip ●nd substrate land
areas.

d. The substrate shall then be plac?d’ in or on a suitable hett transfer
unit st a temperature of 135 ●15 C for 1.0 *OJ1 minute. The substrate
shall then bep laced upon or enter the 24S ●6 C hot-p~at? o
ov$n. The substrate rhal 1 reasin on the hot-plcte or tUOOE \ %:% 245
●5 C until the solder, paate melts ●nd reflows forming ● hepogeneous
solder bond te the ●etall ized substrate.

e e. All ●xceaa flux or solder shall be removed.
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4. 1.2 Visual and ■echanical inspection. Capacitors shal 1 be examined to
verify thtt trl e materials, design, construction, physical dimensions, marking,
●nd workmanship are In ●ccordance with the ●ppl icable requirements (see 3.4, 3.5.
3.21, and 3’.22).’

4.7.3 Voltage aging (exponential only) (see 3,6). Capacitors shall be
subjected to e ❑lnlmum of percent of dc rated voltage for 40 hours, ■l nlmum,
at a temperature of 85° C 45*C. The voltage aging cfrcuit shsll have a series
resistance of 3.0 %hms. m~ximum. M,pacitors shsl 1 then be stabfllseci at room
temperature ~nd the dc 1 eakagt, cepecftance, ●nd disslp-tlon fector shall” them be”
❑easure,d ●s ~pecifled In 4.7.4, 4.7.5, ●nd 4.7.6, respectively.

4.7.4 OC leakage (see 3.7J. OC leakage shall be ■easured using the dc rated
volt~ge ●2 percent at he appl I cable test temperature ( see 3..~) after a.maximum
electrification period of 5 ●inutes. A 1,000 ohm rasistor shal{ be placad In
serias with the capacitor to limlt the charging current. A staady source of
power, such as a regulatad powar supply, shall be used. Unless otherwise
spaclfled (sac 3.11, ●easurement accuracy shal 1 be within ●2 percent or 0.02
❑icroampere [PA) , whichever 1s grester ( sae 4.3.3 ).

4.:7.5 Capaci tanie (see 3.8) . : Gpac.ttors shel 1 be tested Im ●ccordance with
mettiod 303 of SIIL-STO-ZOZ. Unless otherwise specl:fled (sac 3.1). the followlng
details sh~ll ‘apply: ,,.

a. Test frequency: 120 ●5 hertz [Hz) .

b. Llmi t of accuracy: Measurement accuracy shal 1 be within ●2 Dercent of
the readi ng. -

c. 14agnttude of polar lzlmg voltage: Mexlmum dc btas shell .bo. -2.2 volt$ 6er
●l 1 ec measurements. The ●agnitude ‘of the sc ..vol.ta9e ;wbell me llmltad ●
to 1.0 volt root maan squars.. (rms). ,.

4. 7.6 Olssipation factor (see 3.9). The df ssipetlmn factor :,shal 1 be,, measured
at a frequency of [unlass otherulse specified, see 3.1) by maans of a
polarized capacttanca ~rtd~e. The bridge shall provide a dial reading of 0.1
parcan”t dlsslpatlon factor and ● maasuring ●ccuracy of ●(2 percent of the
maasurad dtSSlpati On factor plus 0.1 pOrCt!It).

4.7.7 ‘Vlbrotlon, high frequency (see 3.10). Cepacltors shell be tested i n
accordance with metbo d of MI L- STO-ZOZ. Tbe followtng dota?ls ●nd axcep.ttons
shall ●pply:

&, Mounting :of spectmens: Capacl tors shall be mounted on a substrnte as
specified in 4.7.1.

b. Electrical-load condltlons: Ourfng the test. the specified dc rated
vDlta9e (see 3.lt shall bt applied to tbe capacitors.

c. Teet condttimn letter: Df20 g). ,,

d. Ouration ●nd direction of motfon: 4 hours tn escb of two ■utually
perpendicular directions (total of 8 hours). one Parellel and tbe other
perpemdlctl~ar to tbe axis.

e. Measurements durtng vlbrstlon: Ourtng the last cycla. elactrlcal
●easurements sbal 1 be ●ede to determi na intermittent opan or short
clrcillts. Intermittent contact smd ●rcing shall elso be detarmlned.
Oetecttng equipment shall be sufftelently sensitive to detmct ●ny
Intarruptlmn wltb ● duratton of 0.5 ●ill i second (=$) . Or 9reater.
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f. Measurements after vlbratfon: Not applicable.

9. Exam fnatfon after test: Capacitors shall be visually examined for
evidence of mechanical damage.

4.7.8 Thermal shock (see 3.11). Cepacltors shell be tested fn accordance wfth
❑ethod 107 of 141L- STD-ZOZ. he fol lowfng detef 1s end ●xceptions shal 1 epply:

a. ffounting of speclsens: Capacitors shell be mounted on a substrate as
specfffed fn 4.7.1.

b. Test conditfon letter: B.

c. ffeasureaents after thermal. shock: DC leakage, capacftence, dfssfpatfon
factor. and ESR (when spocfffed. see 3.1) shall be ●easured es specfffed
in 4.7.4. 4.7.5, 4.7.6, and 4.7.10, respectively.

d. Exemfnetfon after test: Capacitors shall be vlsuelly ‘exaolmod four
evfdence of hermful corresfon. ■echanfcal da-age, ●nd obl Iteratf on of
sarking (ff epplfcebl?). :,

4.7.9 riesfstance to’aolderl heat (see 3.12). Capacitors shall. be tested fn
eccordanca with ●ethod he folloulng datsf 1s and exception
shell apply:

a.

e b.

c.

d.

e.

f.

Mounting of specfmens: Capacitors shall be mounted on a ‘substrate usfng
the methods Qf ,4. ?.1. ●xcept the post r
shall be 260 C ●5 C for a duratfon of ndshs;~~l~~toti!er:tur::

~ ~:~gat

Measurements” prfor. to test~ OQ leak ge. capacitance. a@ dissipation
factor shall ba measured ●s sp~ciffh ] in 4.7.4.4.7.5. and 4.7.6, ‘
reapectfvely. ,..

Test condftfon letter: C.

Post test condftfonfng: ‘The cap”ecftors
degreasfng apparetus conta{nfng boflfng
+0.5. -0 ■fnutes. The ,Rq~t$ shal 1 then
●lcohol.

shel 1 be f nserted f n a vapor
1-1-1 trfchloroethene for 1.5
be cleaned with lSOprOpyl

)leesurements after test: After completion of the cleanfng process ●nd
followfn

!
a ●in fmum 3-hour oolfng perfod, the .dc leakage, capacitance.

●nd d~ss pation factor shal f be ■easured as specffied In 4.7.4, 4.7.5.
and 4.7.6. reepectfvely.

Exasfnatlon after test: Cap~cf tors shell be vf sual Iy exe~ined for
evfdence of ●echanical dama9e.

a. Test temperature and tolerance: +gs”c ●5”C.

b. lest frequency: 100 kHZ ●5 klkz.

c. Ltmft of ●ccqraey: kkeasuroment ●ccuracy shall ‘be, wf thfn *5. O’ percent of
the reading.

d. ffagnftud~ of polarlxing ioltagc: tfnleea othersfise avclfled (see $,.1).
the ●axfmus dc btas shall be 2.2 volts for ●ll ●c seasure-ent$. The
■agnftude of the ac voltage shall be llmfted to 0.5 volt Pm ●axfmm.

.2s
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4.7. il Moisture resistance [see 3.14). Capacitors shall be tested in
accordance with method of MI L-STD -2U2. The following details and exceptions
shall apply:

a. Mounting of specimens: Capacitors shall be mounted on a substrate as
specified in 4,7.1.

b. Initial measurements: Capacitance as specified in 4.7.5.

c. Number of cycles: 20 continuous cycles ●xcept that steps la and 7b
shall be omitted.

d. Loading voltage : Not applicable.

●. Final measurements: After removal from chamber, capacitors shall be
dried for 1 hour at room temperature and, within the next hour, dc
leakage, capacitance, dissipation factor, and ESR (when specffled, see
3.1) shall ba ❑easured ●s speciffed in 4.7.4. 4.7. S, 4.7.6, and 4.1.10,
respectively.

f. Examination dfter test: Capacitors shall be visually examined for
evifkenca of h.srmful corrosion. ●echanical damage, and obliteration of
marking (If applicable).

4.7.12 Stab flity at low and high temperatures (see 3.15).
dried at +~

Capacitors shall be
■inutes} prior OC leakage,

Capacitance, and ~;ssipat~o~ factor qhall then”b~ s~a$~rede~~”specffled in 4.7.4,
4.7. S. and 4.?.6, respectively, at aach. of the temperatures speclfled in table
XI, ●xcept that dc ‘leakage Eeasuremehts at -55*C (step 2) are not required. ESR
(when applicable, see 3.1) shall be measured at stsps 1 and 6 as specified in
4.7.10. The capacitors shall be brought to theraal stability ●t aach ●
temperature. Thermal stab flity will hava been reactved when no further change In
capacitance 1s observed between two successive measurements takan at 15 +2, .0
minute Intervals.

TABLE XI . Temperature for stabil ity teSt.

1 I r
I Step I Test temperature I

I I (“c)
I 1
~,; l +25 ●2 i-55●Q,-3

3 i +25 ●2 ~
/4 +85 ●4. -o

5 i ●125 +4, -o
“i 6 I +25 ●2 “!

4.7.13 $ursa voltage (ace 3.16). Capacitors shall be aubjectedto 1,000
cycles of he applicable surge voltase fpeciffed in table I. The ambient
temperature during cyclfng shall be +85 C ●S C. Each cycle shall consist of a 30
+2, -O second surge vol taga application followed by a 30 +2, .0 second discharge
period. Voltage appl Ication shall be ❑ade through a resistor of 33 ohms. The
tolerance of the resistor shall be ●6 percent. Each surge voltage cycle shall be
performed f n such a ●anner so that the capacitor is shorted tarmfnal to terminal
through a copper bar, or an equivalent low resistance at the end of the 30 *2. -O
second appl Ication. An alternate ■ethod of shorting the capacitor 1s to
discharge through the same resi stance that is utfl Izad for charging. After the
final cycle, the capacitors shall. be stabilized ●t the tnspectfon conditions
specified in 4.3, and the dc l,aakage, caPacftamc?t ?issl Patf On factor- ●nd ESR
(when specified. see 3.1) shall be measured as specffled in 4.7.4, 4.7.6, 4.:7.6,
and 4.7.10, respectlvaly.
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4, 7.14 Life (see 3.17) . Capacitors shall be tested In accordance with method
108 of 141 L-s Iu-zuz. 1 ne following deteils and exceptions shell epply :

a. Method of ●ounting: As specffled In 4.7.1.
,,

Test tekpereture end tolerance:’b.

(1) For qualfffcation: Capacitors being subjected.to the test of group
V of table V shall be tested et +125-C +4, -9.C. Capacitors befng
$ubJected to the test of group VI of teble V shall be tested ●t
+85 c ●4. -o”c.

(2) For group C (2,oOO hours proof): cepacitOrs shall be teated at
+125 C. +4. -Q*C. ,,, ,., ,. ,,,,., ,,,

.,, ,. ,.

c. Operetl rig coridltiona: 4 ml nlmuw of dc reted veltega ‘( aee 3. 1~ ‘er a

be ●pplfed graduelly (not to exceed S ■inutes either by e $~ew .buflduP
miniaum of derated volts e at *125-C (see table I). ●S applicable. shall

.fnutes).. Voltage sbal? be applied contfnucwsaly. ●,xcePt for met$ure=ent
of the voltage or tbrou h a resistor whlcb shall be shorted out wlthln 5

periods. The impedance of the voltage source. ●s seen fro- the
terminels of ●ach capacftor, shall not exceed 3 ohms. Storege batteries
or an ●lectronic power supply capable of, suppling ●t least 1 ampere when
a caDacltor is shorted shall be used.

,,
d. Test condition letter: ~ ‘F (2s000 hours).

●. lle~surements duri& exposure:

●
OC leakage et the applicable high test

temperature shall be ●easured as s ecfffe,d in 4. 7.4 at o; 240 ●489 ‘0
hours; 1.000 +48. B-0. hOUFS; and .2. 00 ●?2. -O hours.

—
f. Measurements after exposure: Ca ●citors ahsll be returned to the

inspection conditions spectfled ~n 4.3, ●nd visually examfned for
evidence of sechanlcal damage; dc, leakage. capacitance, and Oissfpation

~~ r*anac*tvely. ~.. ~ .:.. ‘: :... ,, . ~ . :.... , ~~~~~
factor,,qha .1 ,,be ●eacured a$.,$peql,fte4,1n,?~7#q. .4.7. 5..?~d 4.?..6.

4.7.14.1 Extendedlff A (;exponesklal only). c~p~cftora ‘sb~~l be te$!ed ●s
specified in 4.7. i 4, .eacept test temperature shal 1 be ●8S C +4. -0 C. ●nd the
duration of the teat shall be ;0,000 hours. OC 1 eakage shall be ●sasured as
specified in 4. 7.4 at +85*C at O; 240 ●48, -O hours; 1.000 +48. -O hours; 2.000
+72. -o hours; ●nd every 2.oOO hours thereafter untfl 10.000 ’969 -0 beurs hav?
elapsed. Final ●easurements shall be in accordance with 4.7. 14f.

Capacftom shall b. .teated ~n ●ccordance
with ●ethod untlng surfaces shal 1 be dtpped to. cover the
normal ■ounting ~urfaces. e test, tbe soldereble surfaces $hall be
●xamined.

4.7.16 Resistance to solvents (when specified, see 3.1) (see 3.19).
Capacitors shall b t t a In ●ccordance tilth
fol lowfng ●xceptions ~~a;l apply:

●ethod of MIL-STO -202. The

a. Brushing i a not required.

b. lSeasure*ents after test: OC leakage. capacitance, dissipation factor,
●nd ESR (when’ apectfled. see 3.1) shall bs. meamsrad ●s specified in
4..7.4 .4.7. S, 4.7.6. end 4.7.10, respectively.
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4.7.17 Uelbull FR l.eval 9We 3.20) . C&.pecftor8 shall be tvstad In
accordance With methoa 108 0 -’ -zOz. T he followl me detail.a end: eueeptions
shall ●PPly: ,,, ,,

s.

b.

c.

d.

●.

‘f;

9.

h.

f.

J.

k.

1.

Distance of temperature from specimen s,,,,1 n i nc,hes:

Method of ●ou,ntfng: Capacitors shal 1 be ■ounted by

Test temperature and tolerance: .85*C +4*C, -O”C.

,!
Not, applicable.

their term{ nationc.

O eratfng condltfons: Accelerated dc voltage ●s ●pplicable (see table
!X 1), shall be applled gradually [not to ●xceed S minutes by I slow

but W p .af Wia W1.da ●)., , Maaimum .ecaelerat*on: 9 hal{l...~ 20.000:1.
?Voltage shall be app led continuously ●xcept for taifure count periods.

The fmpedance of the voltage source, cs seen fro- the termfnal $ of each
ee$acf ter, shall not exceed one ohm. An e lectronlc power 1WUPPJ.% capable .

of !supplylng ●t 104St 5 amperes when ‘4 ‘ctpaCf’kOf fs :shortcd shall bc
used . ,,, ;. ,,. . .,

Mf nlmum sample size for monitoring et the beginning of test prior to
f,n~~~t ,~Ortal perf Od :’,300 pt~es, or 100 pero~nt, :hfchev,eF ,f, s ,less.

,,, . ...<..,.,.. .,, ,.. , ,,, .;,:,
.,ouraffon:;of *e5t: 40 ,~our5 .gf~,mm., ‘<,,, ,, :,, :{ :41:.,.:::::, ,:::, , “ ,:

,., ,, ..:. . . ,.. ... :( !.,,..,...
Tfming: Infant mortal perfod .X1 x;””’

4
● ,. ,1,’:;., , .,,,;:;.: ::. ,,, .,,, 1,.: :: .1.,,

13 ●nute$ z nou rs w
●aximum , ,“,. *i nimum minimum

Failure definltfon: A failure fs defined ●s a blown fuse or equivalent. ●
rFaflure coumt during: test: “The lot size (see 4.6. 1.1.2] :to’b= graded fs

“OstWW shed #ftdP ::Pembval ,of: g~bst ‘iddfeettvd (tslfadt ‘sort41tw.Y .’(16
●inutes maxtmum) . . The f lr8t fafluee ;ceumt shall be: perfoma8 “WQ leest 2
hosr~ tfter’~the’ teit’ tis:’ $thit~d;:’ :Th#~~ni4tid# :W? b~oui !’fuse”t “#tid the
time under test shel 1 be recorded to within ●O. 1 hour~ “’ Ctlsttl:atm the
fraction fqfled, # , at time se equation 4 [6.7.2).
Optionally, ,MXL-S h,690D tabl~li I F~SP-90:gey ‘be ti$ed’,toeeg’’uta the”
f ●11 ure rate ba sod on ●ccel ●reted part :hours generated when ?.= O {see
examples A ●nd B, ana 6.7.2).

Fellure count ●fter test< A failure couot shall be.perfocmed after 40.
hours minltim’ ●fter the: test was startedi.1 ‘the. number .of.,blowe fuses ..and
the time under test shall be recorded to withfn ~0. 1 hour. Calculstq
th&: tMmrnl •k$tie~ratit~”ti” tai 1 ●dg. PZ$ ~~●t. ~dh~: Sl~..,X0,U:, *~Ua~i,DO: ~;: ‘::; ., .,
(&7. ~].:;:: ,, ,. ,, ,, ,,, ,,,: “’:”: ‘: ,, ,.. ,,, . ., .,,,. ! ,, .!, ).,. >, ., .!

!.: ‘1 .,,<l:.! , ,,, ,,;, ,. . ,,, :;,, .,, .,,..,:,,, ,,,, .,, l

Lot faflure rate: Oetermfne Z(t) from ●quatfon 3 (6.7.1), If the
desired faflure rete has been ●chieved, the lot ●ay be reeoved from test.

Continuation grad+n~: If the desired failure rate hes not been reached,
the lot ■ay be comtfnued on test. The tfme’te reach the failure. rate
goal ●a be determined from equatfon 5 (6.7.2). If the tfme calculated

fto reac the goal fa{lure rate is exceaafve, the let ●ty.be dfsaarded in
favor, of ● new lot.

?, ,,, ,. :,, ,,,
S6a8wre9entc after, wxposurs: ~~Capdcf tora skal! be, rt~sed ~f ro~. ihe” test,
be stabf llzed st room ●mMent condltlona spaclfted 1 n 4.3, and the dc
leaka ●, capacitance, and d{sstpetion factor shall be ●easure,d as

1soecf ied In 4.7.4. 4.7.5. and 4.7.6. reseectlvely.

2U
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TABLE XII. NormsIl ●cceleration’ tactors.

1 I
I 6?::!;: stress I Acceleration [

Al
1

1’ factor
I

I
I

1.0000
!

,1 1.0000
1.1(MKI ‘“ ,,, ,

1.2000
‘:4:.;;:; ,:, \,j ‘:.

‘!
I

1.3000

,, I ::::%

279;1496 I “’”
/ 1.824.3823

I 1.S276 , I ~~;,%il:%% ~ ;

y Va . accel crated voltage.
Vr - reted voltage.

6. PACKAGING

accordance with

:, .,.,,.. .;
,... .. . . ,.:.

,;.: ,, ..,. ,,. ,,
‘TM :requimemerit$ for ‘pack@ Otrigiha’ll’ be i n“ .:

6. NOTES

● ’ (This section contafns informttlen of ● general or .splanttory nature that ●ay
be helpful , but is not mandatory. ) -, ., ...,:.,: ,.:.

6.1 Intended use. : Tantalum chip capacitors ●reln~nded to be used in thin or
y~lc,~ Ireults or eurface ●ount appllc*tfens where ■icroclrcultry is

. . . . . . . ., ., .,,,.. ,., ,., ,,, ,.. .,, ,,
,., ,

6.2 Acqufsitfon requiretients.
,.,

Acquisition documents ■ust epeclfy the ~
following:

a. Title, number, ●nd date of. the SpeCifi Cctlon.

b. Issue of DOOIS3 to be cited In the solicltatlon,w!d if required. the
specif{c issue of 1 ndf vlduel decuments referenced ( see 2. 1).

c. Title, number, ond dote ef the appl.4ceblo speclf Icat$em sheet, amd the
compl eta type dmignatien ( see 3.”1).

6.3 Supplying for logistic “support. Chip com orients require use of
sophisticated Oqulpment to remove fTrom ●nd Insta 1 on printed wiring boards.
Only requi stioners with in.hous~ or contracted capability to replace SurfaCO
■ounted components Bhould be suppl led wf th chip components, per their
specification.
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S;:, “#u&l::f::::e:;, &/ :Mlth respeet to products requlrlnq qual f flcatlon,
{ for produ cts which are, at the time set for opening of

bids, qualified for fnc usion tn the explicable qualffied products lfst, whether
or not such products have sctus Ily been so 1 f steal by thct date. The attentfon of
the supplfers !s called to thfs requirement, and ●tnufacturws era urged to
arrange to have the products that they propose to offer to the Federal Government
tested for quallffcatfon, In order that they ■ay be eligtble to be awarded
contracts or orders for the products coverad by thla specification. The activity
reapon$fble for the qualfffed products net Is U.S. Amy Laboratory Command;
however, f nformtf on pertsitafng’to qual fffcation of pm~ts may be obtaf ned from
the Da femse Eloctrontcs Supply Center (lSESC-E), 1607 Wilmington Pfke, Oayton,
Ohfo 45444.

, :.::,,,,,: ,,, ,”
6.S Standard ctpacftor:’’types.” ,Equlpment designers should refer to

MIL.STD-196, capacit ors, Selectf on and Use of=, for standard capecitor types and
selected velues chosen from thfs spectffcation. MI L-STO.198 @rovfdes a selectlon
of standard capacitors for new ●qufpment design.

6.6 Solderfng heat. Cautfon should be exercfsed when aubjectlng these unfta
to soltierlng neat. Freheat tnd solderfng exposurt tfmea ●nd teaperaturea should
be held to a s!fnfmum. ,., ,, .

6.7 Metbull FR I?vel ~inatlon. Uefbull FM level ‘determlnatfon Is besed
on lot bylet uupewo ntnrme$e amcalem~~d ;t~l:~~~,,~t~ !:ltfe ~:
testing. For eaample: .,

2500 Capacftora have a voltage ratfng (Vr) of 50 V de;. .,
X40 hours Ueflwll lffe test at 65 V de voltage appl fed (Va);

●oceleratad factor for Val Vr = 1.3000.
27,914.960 Accelerated part hours.

,, Uefbwll FRLs, iim: determleted fr~,actual:.lot pmrf.orsamco datm. ,Expomentlal
FRL deteminatfon start? mfth several production lots ‘which” ■ay We included

{i:~;i:!:;!;!!!c!’i;:;~~

For .esa~ple. 4 prodmctimn lots ef 2.500 ~~
rating of. 60 V de are offered for Inapectfon fn,,

lD,000
X40

mJmo

110
XSWO hoers
Too

i~760
VO

Capacitors having ● voltage ratin (V ) of 50 V de;
hours voltage conditioning ●t 60 ! dcrmfnfmu.;
part hours, however. exponential lot voltage conditioning
oerfemtnce data ara not esed to dctemf ne :HLs.

., .,!;,:,: , .1.,,.,,.,,.::, . .:..!.:,,,:. . . . . . .. . . . ., H,.. .,...,,,,,

Samples are drawn from the inspection lot of 10.000 c@P@cftOrsi
sroup C 1 $fe *et...e6&.6&. W..dc gal .taqs ●ppf fed; .. .... ,,
part hours. however, data ●ccumulated and used tedetermlmr
FRLs.

Samples” selected on completf ng each group C inspection;
hours continuation llfe testing to 10.000 hours;
rated condltlon part hours for FRL ●afntenance.

Exponential FRLs ●re based on the ●ggregate avera es of a few Sesples drawn
from ■any lots maintained in ●ccordance with lfl L- ~TO.690.

~/ SD-6. Provisfona Governing Qualification, fs issued for the fnfermation of
●ppl fcsnts requesting qualification of products. Copfes of thfs
publication may be obtained from the Commanding Officer Naval Publ ications
and ForDs Center. (ATTW: NPOOS). 5801 labor Avemue, Phf fadelphla. PA
19120-6099.
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I

Time.ordered
described by

distribution of failures for solid tantalum capacitors Is
the Wet bull equatfon:

Equation

l—-,, ~6 —1 .:
F(x) . 1- exp I -

,: I_ “ “_l ~~

Uhera: F(x) - cumulative fractfon failed (D) at tfme x
x . actual test time
9 . Uef bull “$ha e Parameter- [beta)
a .. Uefbull !“set e parameter ,.

.,,., . .,, ; .,,

This relctibn$hf p ■ay be plotted “’bn.,araph ptper whfch f s constructed wtth~n x
as abscfssae ‘and In In 1/(1- ) ●s ordfnates.
and p directly. A straf~ht fine fs obtafiied.

Auxflfary sctl~s ●now plottfng x
Tho slop@ of this lfp@,,l S c. and

tha y-intercept Is -lna. Figure 1 illustrates a .typfcal Uefbull jlat.’

At ●ny tfme x, values for B ●nd p can be obtain*d ●nd the lot fafl. ure .Vata Z
(x) ❑ay be calculated from aquJtion 3. A second plot of feflure rata ‘versus
t$ma ■ay be dra$eed as Indlceted on flgura t. The slope of this lln O Is s-1.
Acceptable capacitor lots ●lways ●xhiblt dacraaslng failure rate wi$h,, r,e~@ct
to tfma ●s ●vldan~ed by a valua of p whfch 1$ :less than unfty. .~ I ,;1.l,} ;,!

6. 7.1 Acceleration factors’.’‘“‘“1s!‘&rdeF’t@lp?ovidti ‘the: equi~p’l’ent ‘“oi’aever~l
thousand hours Or tl 1* iri”’a racticel time framd; voltage ●cceleration fs
employed. iIt has b~~n ~%~rmfned t at the appli.catton of voltage in excess of
rated voltage producas ● higher faf lure rate than that observed when the devfcas
●re operated at the nomfnal voltage rating. On the We fbull plot. a straight
line. parallel to the lfne re resentfng rated voltage is obtafned. The fncreased

#nuaber of failures indicated y,.:toe .:l;tne ropresent$ng ..- higher voltage results
from increased dielectric stress. The slopes (o) of both limes ●re essentially
the same. but the time (x) requfred to produce ●ny sptcfffed p Is reduced ●s
voltage Is fncreesed. As a result. accelerutlon factors may be specfffed whfch
defina the relationship betueen operation at rated voltaga and eperation at
hfgher-tham-rated voltages. Fer ●xam le, a lot of capacitors hating a voltage
ratfng of 50 V dc ●ight be tested at ~5 V dc. In thfs case, the ratfejof ●pplied
;~~tage to rated voltage Is 1.30, resulting fn an acceleration factor A) of

In practfcal terms,
go V dc for 279 hours.

e ●ratitin of these capacitors for 1 hour ●t 5 V dc Is
●quivalent to operatfon ●t Thfs relationship ❑ay be
●a thematically represented as:

Equation 2 ,.!,,,
,, ....,

Z(t) s Z(AX) - 8 ~ B-1 1

“T
In Conjunction wfth equatf on 1, thfs function may ba restated as:

Equation 3

The 106 fector ●llows for expression of Z(t) in terns of percent per 1,000
hours when x denotes hours. Table XII Illustrates a range of ●cceleration
factors normally used for Uatbull FR &seemi.sctfon.
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0123456 7
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v

l,’ x,’ 10 X2. m 1000.
FAILURE TIWE , X.,

.:
,. FIWRE 1. TYPIcal wlbull Plot.

~

FAILURE TIME , X

F16LRE 2. Fatlure rata versus tlm.
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6.7.2 Gradtng calculations. On the basis of faflure counts at x ●nd x
as specff7ea n . . . me 4?slope b.vtween these points Is calculate as fo lows:

Equation 4

lnln(l/(l. p2)) - lnln(l/(l-pll)
0.

lnx2 ~~ : .1 nxl

The failure rate at time X2 ix then determined from equation 3:

- a ln(l-p2) X 105
F2 .

X2A

If wldftional grading tfme 1$ required to reach the desired faflure rate, the
required time Xg ●ay be determined ●x follows:

Equation 5

lnFg - lnF2
1 nx,~ . .“%

n L 1
,, ..:, .,.,,, ,, ,’,, ... .

Equation 6
,, :,,.,, ,,,

A - ,“. 034”1Z025X10-9 e{ 18. 772&932”i x ~)

r

A - Acceleration factor
e II Natu@ .Iesarith.m ., ,
Va - Accelerated voltage .~,:i:l,. ,:,
Vr - Rated voltage

Examples: A. 886 Capecftorx tested at ● grading stress Ievel of 1.2300
(75.0139 acceleration factor) for 40 hours resulted In zero
faflurex.

880 (75.0139 x 40~ : ~.640,489 hours

FR _ 9 level (SSIL-STD-690 FRSP-90)

B. 1,350 ca acitors tested at a rad~n ““ streex level of 1.3300
! $0 houm resulted fn zero(490.253~ .sccelerati en factor for

failures:

1.350 (490.2535 x 40& ; ;6.’473,689 hours

FR = C level (MZL-STO-690 FRSP-90)

c. 400 capacftorx tested et a grading atrass level of 1.4000
( 1824.3823 ●cceleration factor) .. for 40 hours rexulted in 1
faflura ●t xl; no additional failures at x2.

,., ,,

400 (1824.3823 x 40~ s ;9”;190,117 hours

FR s O lev.1 (MIL.STO-690 FRSP-90]
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o. 100 capacitors tested et a grading stress level of 1.4000
11824.3823 .accelera; ion factor) for 41 hours rtsultad. fn 3
failures at xl; no additional failures at x2.

100 (1824.3823 X 41! : ~,479,967 .430

‘FR = B level (211 L.sTD-690 FRSP-90)

OR assume o~ehgj~jtional failure et x2
xl =
x2 . 41 hours
P1 : :::

‘~ -1824.3823

.
A A

-“
in In l-p2 - la in ~

B-
ln X2 In xl

1 1,., ,, ,,
—

in in 1 - .M “’-”’”’’””
~h .,.n..~.o:3

.
in 41 in z

in In 1.041666 - in In 1.030928
.

3.713572 . . b93147

.3.1985499 - [-3.4913617)
.

4.oZmZ4Z3

0.2928118 ;. ,:,,,,$::, u J09694*! ‘, ! ‘.’ “,, .,,,,! ,, :,., ,. ,,1
!Ps,,,’! ,!,:~

FRL .
. , In,.(1 - P2)105 ● . .-Q.0969$4 1n (. 96)105,

x 2A

_ -0.096944 (-U.040822)10S “- ; 000000053 ~ ~05.
.,,. WZSIL9. b).,...t

,,, . ..0.053s.. ,, ,,,. .,
1 000 Fours

TO compute hours needed “t: verify 0.001S per 1,000 hours FRL:

in Xg = 1“ ‘g - in F2
+lnx

I- 1 2

X2 . hours at point 2

,: - .hoursto,Se6t (goal ).. ,,, ‘ ~~
~g .:,,., .,, ,., ,, ; !, ’,; ,,’

F2 . observed FRL’st X2

Fa . Failure, rate level (goal )
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,n ~ . In (0.001) - In (0.0053)
9

● ln41
-. 9USU3b

-6.90776!s3,,,’ ;* ,- (-S.2400486) + ~.713$72
,. .903050 ,., ,,

- 1.8467369 + 3.71357.2 . 5.5503089

‘9
. 259.90 hours

6.7.3 Uetbull
,:, ;:,,.,

g radf ng ●ethod. After doterml ning tho lot feilurc ‘rate p&
4.7.1?, the bfilance of the lox fwhen applicable) should be tested to .tlse saso
voltage acceleration condftiona ●a the monitored test samples. Theie units shall
then be subjacted to the 100-percent, e,lcctric,al $e.eta shown ,In,:table VIII . .,,,,..

6.8 Terml nation f Inis’li code conieiil”on. T,erminatton finfsh,, codea in..thta
revision (see 1.2.1.3) repl.sce tll ose from Drevlous revlsiona ‘in the followlng
●anner:

,,. ,.’. ., .\. ..,, .,

Revicion C Tqrglnatfon Fini.$h Codas , ,
,,. ..:,,:,, . . . . . . ,, ,11, .i .::!. ,::~, ,,j:. !.:.,

B

m

c

!

,:, .,
(gold plated) ,, ~., tgo, d) .“’ , “:

J
,.

(hot Solder dipped)
(solder plated)

{

A [ solder-eoited nickel )-:

(solder fused)
C ( solder-coated gold)
O (solder-coated alloy 725)
F (solder-coated ●lloy 762)

.,} .. . ..

[tin. plated) , E (tin) ,, ,.. ,,
( tin fused) : .!, ,

.:, ., .,, ...,. ::,
6.9 Subject tera (key word) lfstin~. ~,.:,.’:, ./:.,

Cepacftor
Chip
Est.sbl ished relfabfllty
~::::::m

6.10 Chanses from previous lssu~. Astertsks are not’us~ti: fn” this r8~~~~&V”t0
Idqntify chcnges with respect toth
the changes.

● previous issue, dbe tothe extenatveness of

,,,. .
,, ,,, .
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APPENDIx

PROCEOLIR:S .FOII ,.QUALIFICATION

10 SCOPE .,,..,.,. ., .,,,,,.
IMSP,ECTIOM

Thi$,,eppandlx detall”s the proc~durds for ,submlsslon of samples,
;~~~~~;~%~ata, for ~U*liffC~tfOrilnSptction of e?pacftors covered by thfs

The procedures for extendf ng qual If tcetlon of the requf red sample
to other capacitors covered by this $pecfflcatfon ●re also outlined herein.
aPPendfx is a ■endetory part of this specification.

This
The (formation contained

harein is Intended for compliance.

20. APPLICABLE DOCUMENTS. This section is not appl I,cable for this ●ppendix.
,, .!,. ., :.,,!

30 ,,SUB151SSIOII
,, .,’,!..,, ., .,.,,,. ., ...,.!.,., ,, ..,,..,.,. ,, ..,,,, . . . ,,, ,,, ,., ,$,, ,,, ,. ,,

30.1 ”:-. ‘“: ‘ , “ ::’”” “ ““! ,: : , .,,:;:.., ,:
;,,:,!, ,

30.1.1 Slnql e-style subtilsittin. A sample of the zfze requtred fn table Y, of
the h+ghest capacitance value In each voltage rating in each style for which
qualfflcatlon Is sought shal,l be. aubmftqd:.

sien (en onential). A sempl ● of 89 enits of’the

~~l~ebw
Ibd“59 ;Uq’ft$ q? ‘than’’hl’ hilst. :

“in ●di?:tiol **E*}. “rO@ ‘for.kec ,styl:e !fo+
?.!!ti submitted ( see tab ● XIII ),

TABLE X111.,, Combl ned-Voltage Submission.,., ., I .,. I

1 I I I I r
Style ~ - PIN ~1 ‘ ~ Nu::::smf I .Rited “’ I Voltage I ●

1 ~ ~ ‘1 ‘ ~~ ‘“ . f : I ~/ i ‘“’tage ‘“’~ ‘“:” ‘rs”p”: ‘ ~’

] :::03 CMRO.B-107.U 89
,., :,.

CURO-J-226.M 89
:. ’::. ,i:

I CMRD4
z:

,.:;.;, ; ;:

11 I..::. ,.,,.,;,,,,;.. .,,..
“!”s “’[

] C#06 CNRO-C-1O7-M 89 1.
CMRO-J.226.U

~ CUR09
89 2:

~~
CMRO:N:475:M 89 50 :J:~””iI

-i

~~,:p? ,,,
,,, .,,, ,.

1
: CUR1l CUIU1O-476.M 89 1 I

CUR1lJ-156.M 89 2: I

I 89 60 11 i

/ CMR12 CM RII?C-227-M 89
CMR12J-476-M

!

89 2:
1!’ \

e9 50 11

~/ The complete PIN shall Include ●dditional symbols to indicate ktyle,
where appl I cable, termination finfsh. end capacltamce tolerance,

~/ 300 units for Uelbull (see 30.1.3).
e

3,6
$:
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APPENDIX

30. 1.3 Comb fried-voltage submission (Weibull ). A sample of 300 unlt$ of the
highest c.spacltance value or the lowest VOI tage and 300 units of the highest
capacitance value of the highest voltage In each voltage froup for ●ach style for
which quallflcatfon Is sought shall be submitted (see tab e XIII). Helbull FR
level grading shall be performed in accordance with 3.20 and 4.7.17 instead of

~~l~f?~&$ln$a~~~nentlal
only) in group 1 of table V. OC laakaga. capacitance,

and ESR (when specified, aee 3.1) shall be performed only
once. All other e~ponantlal testa In table V shall not ●pply.

30.2 Certlffcatlon efmaterial . when submitting samples for qualfficatfon,
the supplier shall aubmtt certif7 cation. in duplicate, that the ■aterials used in
his components are in accordance with the applicable specification requirements.

30.3 Oascriptlon of ftems. The contractor shall submit a detailed description
of the capacf tOrS Being Submitted for inspection, including body. coating,
electrode material . tarmlnations, etc.

40. EXTENT OF QUALIFICATION

46.1 Single-style submission. Capacitance-ramge qualification will be
restricted to values equal to or less than the capacitance value submf,tted.
Capacitance-toleranca qualification will be restricted to tolerance. equal to and
uldar than tha tolerance submitted. Voltage rating qualification shall be
restricted to those subml tted.

40.2 Combined-voltage submission.

●
Capacitance-range qualification will be

restricted to valuas equal to or less than the ca ●citamce value smbsittad.
!Capacitance.toleranca qualification wil 1 be restr ctad to tolerancaa equal to ●nd

wider than the tolerance smbmitt~d. Voltage rating qmalificatlon shall be
restricted to those smbmltted.

40.3 Iiaibull qualification via simi liarit . Capacitance-range qualification
wil 1 be restrlctaa to valuea equal to er les% then the capacitance value
submitted. Capacitance-tolmr.snce qualification will be restricted to tolerances
equal to and wider than the tolerance submitted. Voltage rating qual ification
shall be restricted to those submitted.
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CONCLUOIN6 MATERIAL

Custodians:
Army - ER
Navy - EC
Air force’ . 85

Revfew actfvltles:
Army - Ml
Navy . SH
Atr Force - 17, 99
NASA - NA
OLA - ES

User activities:
Army - AR
Navy -, AS,, C6. MC, OS
Alr Force - 19

.Prj;:;i:gE:ctt vlty:

Ag@nt:
OLA . ES

(Project 5910-1636)
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STANDA~DIZAllON DOCUMENT IMPROVEMENT PROPOSAL

●
Tho propori ocSivity must complom blocks 1,2,3. wtd S Inblock 1, both Uu documom number ●nd revision

%Iottor should given.

2. Thosubmittor of this form mustcomploto blocks4, S. 6, snd 7.

3. TM propsring octivity must provide a roplywithin 30 daysfrom roc@IptofvIu form.

NOTE This form mcy not bo used to roquost copios of documents, nor to roquost waiwrs, or clarification of
requircmont$ on currem contracts. Commonts submitted on WA form do not constitute or imply authorixstion to
waivo ●y potion of the rcforencod document(s) or to ●mend contractual roquiromonts.

2. ~MENl OATE (WhWODJ

p, EstoDllshefS Rell

ill Decif i cat 1 on For
. NAVUSE Of CHAMO#~% FWaEV@h num& # ti ~ Iwwit8, if POEcW. Attach ut?alhuommadd)

●
REASON FOR RE~ ctcswiox

ME?A81W ACVMTV
NAME b. VELEPHONE~ - C-d

(1) COmm.rcid (2) AUW* “

(201) 544-3148 993-3148

USES(~ zw Cad8J F VOCJ 00 NOT RECEIVE A SEPLV WllWl 4S OAYS, CONVA=:
Ootinu Quailty ●nd Sutirdiitim Offia

F&t F&cEm@ A, NJ 07703 SSD3~ PIkQ.MM IAW ~ --- uA 2~~.=
TOl@hOnO(70s)VSMMO AUVOWNZSW=

. ..— . ..- a- - -... ..— - —. $-x
8 mm TW.. UUI .w .Ilw-. -.m-. . . —...

I
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