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MI L.sID-1772B

FOR EUOIIO

1. lh18 ● t 1 Itary ● tandard {a ●pprovad for uae by ● l I Dapmrtmentm ●nd &@onc$ms of
the Ocpartm*nt of Oofonsc.

I 2. menellclmt emmontn (recomm*ndmtlons, cddl tieno. delmtlonm) ●nd ●nY P*rSlnent
dsta whleh ● *Y ba of usc In Improvtns thtc document chould bo ●ddrcsaod to: Rome Air
Oevmlopmmnt C*nter, ATTU: RDE-2, Orlffl M A~D, Ml 13441, by UOilt# tho ●*l f-sddrassad
Standardl z-t tom 0ocu9snt lmprew~nt Proposal (80 Fer9 !426) ●ppoartne ●t tht ●d of
this document or by Iettar.

3. the purpose of thlt nt.mdsrd la to ..tmbllmh cr{tmria for eertlflcmtion ●nd
qunlificntlon ●s requlrea by fll L-11 -MS3b. Oeflntte crlterlm wlli ●anure that hybrid
■ icroclrculta .re ● mnuf. ctur.d uncle, conditions which h.ve be*n demonstrated to bc
capmble of continuously produc{ng highly r*l”i able pradu.cts. Tbls is ●ccompl ished bv
●vilu, tlng tha ● arIulmcr LIr. rim. ca”pablllty for h.oldln9, crltl C91 PrOC’98m Wa WIthtn
●scablirhed Ilmlts ● t ●p*cif$8d crltlcsl ..~olnts ●nd wntinuoualy ■slnt-ln{na this .’
.cqP*?i I Its durl~s production. c*rttflc9t10n U., I!(=at IOO •~d .thd Smint?na.nC*..:t L : “., .,, . .. I

.,.
‘a”~Pfer_d ,C .dv.n=e.of d.tlwe~y of ,.pto@t ●n Ihdtmtdetn 0+, b=q~f~f’t.io?- ‘.
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MI L-S1

1.

1.1 ~. TtIlo documant ●stabl lshos
certtflcatlon ●nd quallflcmtlon et ●mnufact
for hyblrd WIcrectrcults. It ta Intended 1
for hybrid ● leroclreulto for kme In ●llltaf

tht Interface bmtuoen umer ●nd ●anufactura#
8et of doc-ontatlen rmqulrod to bul Id hybr

1.2 WWfku&L. wbr~d ■ Icr-f-lt
package alxem, claam # ●nd clmam E devices,
relays, oscillators, tlmerm, etc.

1.3 &r*mt of co ncsrn.

a. All ●anufacturlna eonntructlon tect

b. All ●.nuf. ciurlno cOnstru,itl On tect

.,”.’. C . cgnfprwa,nc,e t.a .thla #ecu=.ent p.!d Ml

d. SUPPI Ier C~Ontr Ol ●cquisl Cion docu=a

I

17720

3PE

nlmsm raqul r~mcnts ~ovarnlng
Ins cormtruction t*chniqu*8 ●nd ■aterlmts
mtandardlxm tfw doetmmtmt!on ●nd tomt$ne
BM ●9r00p8ce oppl I catlona. It cOv*rs
md It Is ttet Intmd.d to be ● Cosplete
●lcroclrsuttm.

covered by th!o doc~ent Include ●l I
lcrewave 8nto#rated clrcu{tm, sultchcs,

ouem ●re document ●d.

Ques” ●r. under control

n -’s8534: . “, . . . . . ..,. ..” . . . . . . . .
.’. . . . . . . ,. ..: .,.

; for ptrtt snd ■aterial s..
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II IL- ST D-1772B

2. REFERENCED 00cUMEUTS

2.1 &overnmm. t documwtkl.

7.. 1.1 lnuffic~t I 7h* follonlno ●poc!fleat!ons,
stand arda, ●nd h ●ndbo0k8 ● doeume~t to the ●xt*mt ●pec$ftad herefn.
unless otharmlac cp@ctflod, tba Iaauee of theme documents ● re thoma I18tcd in tha
Issue of the benartment of Oefenmm index of Sncclflcatlonc ●nd Stondard* (0001SS) ●nd. .
supplement thar*to,

sPeclr IcATloM

UILIIA*l

❑IL-H-38534 -

ST ANOARDS

.MIL1l AR1
. ......

. MI L’-”ST D”-7SO -

(S11-S10-08S -

clt*d In tho sollcltatlon;

hybrid Iticroclrcu{ts. Cwt*rml Cpeeificmtlon for.

. .
,’,. ..

.. ’.’.’. ... ,. .. .
lest lf*thoda for Sklconductir $avlc8; . “;

. . . . .. .

,.
Test’ methods ●nd Procedures for 111CrOml*CtrOnl C8.

(unless otherwise Indlcatod, coPl*a of federal ●nd ● llltarr ●peclflcat iona,
stmndmrda, ●nd handbooks ●re ●vallsbla from the standmrdtxmtlon Oecumants Order Oesk,
@u! Iding 40, 700 nobblns Awenua, Phllmdolphia, PA 19111 -509 b.)

2.2 Wd=r Of o ~. In ths ●w@nt of ● eonf I let botum*n the taxt of this
document ●nd the ;aferonces cited herein. the tax% of Chic document tsk8s pr*c~dence.
Uoth{na in this document. how.v. r, ●up. ra.d. a .pp Licsbl. laws ●nd r.nul. tions unless .
specffic ●n*mpt ion has been obtained.

..,. ‘..
: . .

:.

@?

..-
‘::;

.

2

..:.-
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MI L- STD-1772B

3. DEFIuII IOUS

3.1 lorms nd do flmft I on~ lho follos!lno tor=s ●nd deffnltlons ●hell b- ●t
Specl fled in ;lL-n-3aS36, Mli-slo-tms. ●nd h*rmfn.

3. 1.1 Ouailfv{rlo ●e tlvlty. TIIQ orsanlxa\lonal .Ieoont of tho Eovarnmont that
srants certlftcatlon ●nd Qusllflcatlon for tbo ●mnufmcturlmm Conmtructton technluues
●nd ●aterl.la In ●ccordmce with thfo ●p*elflcatlon ●nd the ●ppllcmble detail
sp.clflcatlon.

3. 1.2 $*rtff IC, tla lhe process by uhlkh ● ●mtufaeturtr’s f-cl Iltiec src ●udlt*d
●nd ●pproved for comp; ianee with the requirbunts of Seetlon A oi this document ●nd
MI L- EI-58554.

5. 1.3 Ouml {ilc, ~ lho proces8 by uhl~h . ●anufmcturer aa ●anufmcturlrm
construction techn!que; ●nd mater laks ●re tbwted ●nd ●pproved tor compliance with the
requirements of section B of this document. I “. .

1’
I

●
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4.

4.1
“e Cmrtif{cat ien.

MI L- SID-1T7Z0

GEMERAL lEOUIREUEUTS

Th* follomlns roqulr-ontc ●rc ●pplicmbla for the

4.1.1 nMfMMMw. lhe ●mnufmctu?er shall hove ●vallabt. for on-sit. review by
the eertlfylnv sctlvltv doeumcntmt$on that domonstratea precoac eentro I mid test
capmb!llty ●a dmitned In ❑ tL-~-S8S34.

4. 1.3 ~. Th@ cartlfvlng cctlvtty rasorvco the rloht to sudlt the faclllty In
●ccordance with .eetlon A of this docum*nt ●nd NIL-H-38554. The ●udit pkan of section
A her.in sh.11 b. uned fer km.ping the Ilno emrtlflcatlon Currmnt.

4. 1.4 @udlt leve(. ‘the qualification ●ctlvltv will. conduct ● cl,aos K ●udit of a
f.ciltty only {f th* facility has cl~ss II c.rtlfic*t iOn:

.:: . . .. .
. . . ,6.2 ~lcitlon r ‘~“ Ibi ~qM~r,t8@to.of ●cc, t,toq @ h-.rqtn ●re . ,. ,, ..:.’

appllcsble,:fot quallfylag ●nd mo{ntaln{na ■anuftitur!na eonmtruct ion teehnlquc~ end . . .

❑aterials Wad In th@ pr’’oductlon of hvbr{d ■teroc. trcults. . . .. ,,.

4
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MI L-S1

5. DE IA ILE[

5.1 WMMMUL&.

5.1. ! sQrtlfvlnQ ●ctlv { u. Tha certlfyl
renponnlbtm for the follow ins:

● ✎ Schcdullng ●nd conductlno tho ●udll
document ●nd ❑I L-a- S8534.

b. R.porting tho ●udit Pmwuits ●n ●peg

c. Ifalnt.lnln# .udlt rmmu1t8 tar rwvll

d. fiwrov{ne smtlon 0 testing.

● ✎ Preparing .nd ●.lnt. ining . qu.l ifi

5. 1.2 Paou f.cr”’ker. The ●anufacturer St
major change. ●s..definmd in.,lf I. L-M-3.5534,. it,: . --
activitymiy chooaa tO:,

●✎ APPFOvO th* ehanoe utthout further

b. Requ{re 8peclflc testlns.

c. m9qulr* cempleta rmcertffi cation.

@

5.1.3 Auwfrlna •ct~v I ty. Th* ●cqu{rfn,
(mmlntafnod by the r.crttfylno ●cttvlty) to
techniques ●nd ●atorlals u80d ●t the time (
br u8*d in th* Impendlno procurement.

5.2 Audit Dla n In ●cco rdancm with ●*ctll
provlda ● wvstemmt$c ●ethod for determining
product ●ssurance r*qulr*m*nts of ml L-U-W.!
●udi t requlremmnta that ●orve ●a ttm basic
for ●.nutacturern of eumtem hybrid ●!crocl!

5.2.1.1 ~- lb~ fv-(
provlds ●n ●XII dcbrlcflns Im.dlstelv fell
wlthln SO daya to the 8mEif.CtUr*re~ qk!~ll$
shall lncludo apaclfle dotsll* of ●ny cond

s.2. t.2 corFQctfv* I
C-PI Imnc* ●x

●nd ●pprovt tha Cerractlv- ●ction.

5.2.1.3 ~. A~lt8
docummt sbtl I ba par fornd once ●verv two

5.2.2
dl rect or ●.lect tba uae of ●nv part Ieulor
enlv co standmrdlze on the slnlmum ●udltln
constructlen techniques Ml II contlnuw to @

5.3
lhm puFpOat Of

●nd uniform B.thod of QuBllf VlnO varloul 9
sect Ion provldos the ●~tbods to ●ntabl Ish

@

construction tcchnlques, ●atarlals, or dma
■alnt. in or .nhance Inntm.d ef dogradlns t

17720

!EWIREMEMIS

I ●nd quallfylno ●ctlvlty shsll

n ●ccordmnca WI th section A of

‘iod in S.2. 1.1.

by ●cqulrlcw ●ctivl’

I ■mnuf*cturers IIst (OWL).

be

this

I netlfv.”the c*rtlfy{ng ●ctivity of ●ny
I cqrtfflod faelll,ty. .Th* .Ce:titvino

,. .,. .“:. .
. .

ll:t I no .’

mtlvlty ●hall ●*VIOW sudlt rooults
}rtfy Chot tbo ●anut.tcturlno construction
the ●udit ●d.quatoly rcprooent those to

k-. The purpo8m “of the ●udit plan is to
, ■mnufactureras conformance to the
, ●nd II IL- S7D-S83. The P(tn Contmlns
w Inltlol ●nd continuing e*rtlficat ion
a!tm.

fetlowlno:

ttativa of tho certlfyfttg ●ctlvlty .h#ll
Ilng the ●cfl t, ●nd 9 Smrv report
●cnasa=*nt. Tho wrfttcn ●uOarV raport

Ion IO*S tbsn full C=ptim=C.

tlmn or Just fflcatton 10 rmqufr=d wh*m*v*r
to. The cort!fylnn ●et fvltv ●halt rev Ieu

●ccordance wfth ●octlon A et tbtw
Bars.

u- Thl s docu-nt 1 s not fnt*ndod to
mnutacturtno eon*tructlon techniques but
rcqulrod to ●saure that the ●mnufmeturlne
Dratc ●stlofaeterv products.

ument ● systematic

ufmcturerm’ construction tecfwtlqu*s. Tills

bmmel ino ●nd ●valuat* propOa*d chanoe8 {n
n to ●ssure thct much chanflas Mill

quclity or r@llobillty of tha hybrid.

,. ”..
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MI L- SID-1772B

5.3.1 9-u~lff!*d ● ut*ctu Inn constr TIIlm mectlon
is not {ntended to ;i;ect orrmekect the usa of ●ny pcrtlc ~lon Or h~mdlins
process, but prov!das . ●lnlmum ●tandardlzad ●athod of quallflcstlon to 8msut* that
the manutmeturtno construction toehnlques will 09n*rmtn hybrids that uI II csttcfy the
requirements of MI L- H. S8534.

5.3.2 ~. The detall*d rawltm of ●ectlen B Ctcting ●umt be
submfttmd for rmvlmu by the quallfylns 9ctlvlty.

5.3.2.1 Corrective ●ction or Just lf!cstlon 1- reaufired uhtnaver
●ny condition Iemm ;h. n full compll.nce 8x{st8 ●nd 011.11 be ●pproved by the qunlltying
●ctivlty.

5.3.3 ~. Temtln@ in ●ccordance with ●ectlan B of this document
shall be pertermed for Inltl.1 Cortlflc. tlon ●nd 8hmll b. updatad bitten nau
■anufacturing conmtruct{on t.chn{qu. s ●nd ■aterla18 to be covered by c.9rtlfl CSt10n ●nd
qual Ificatlok ● re Introduced.

b. mol Es
. .

Crhlq. .’. et,l~n .wt;I’fIs Intocmat Ieh, ”oj ● ,#en. r!l or..i~P.&n**erx n.*tur. .th~t =?Y.
..,. be iielpful, but !.. notm.ndmtory. ). ?. .’ ; ;“ ,“ .- ;

6.’1 $ubl~ct ttr, < kev W.W Iistinl.

hudl t
Ifybrld ■tcroeireult
a*qulrmm*nt8. cmrttflemtton
a*qutr9m*nta, quollflcat ton.

. ... ...’...
.>

6.2 m~a** f rem Or* lout fllflt- ●mrelnal notntlens ●re mot uned in thlc ravlclon @ )
to idont Ifv chansoo WI t; rompect to the provloua issue due to rho ●Xtenmivenose of tht
changes.

e
..

6
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Li.uL
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uorkmanmhlp
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,.. . . ..”-... ..:. ., .. ... . ,.
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Intorn*l vfbl
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Trolnlno
I

c*rtlflest l~/qu*lfficBtl On progrsm

. . . .
~.,... . . . . . .

,’. .
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AIIL- STD-1772B

AUDI T
SECTION

y

fi*au{r*m9nt:

nef*renc*:

wAL 1T? ASSUSAMIX P#OCRAll

Tbc ■mnufacturor shsl t hmvc ●ctabllshod, i=plo=.fitad, ●ti ShSll b*
●alntmlnln~ b qumltty ●mmurance precram {n ●eeOrdmne* ulth
SIIL.11-38SS6.

APP*ndix A of IAIL- H-38SS6.

Verity conformance to the followlno ●s ●ppllcablo:

u
fiPPltov& U& WMMEM7S

. . Manufacturer documenimtlon:

[1) Conversion of customer reaul rements, i’nto
“mmnufm.ctur~r aa Internal ipatruct {ona.

. . . . . ..”
. .. . . . . .

.,. . (.,
. . . . . . . .

(b)

(c)

(d)

(e)

(f)

[s)

(h)

(1)

.. ,. .,-.,, . . . . ....
Trivrl*ri{si”ir i “iinditeh bs”llgd”ckiuk~,” .. .. “.,.,.,

Ilkt demonot”ratlne full compli*nd* to test.
,.

‘,
●ethod S008 of, ■IL- STO-EiEM. . Thla tncludes
requ! rcments for incomtns Irmp.ct Ion (elc9.nt
●v*lumtlon), preeea~ cent rot, ●crmonlna,. ●nd
quality cOnf Ormanc* ●valuation.

Rowien of CCD for Spaclflcatlon of test
eendftl ona, ●loctrtcal parm8. t9r* (*t
temperature). ●nd to compl lance of •p~ndl~ C
of MIL-11- S8534.

lfaterfmts 8nd procemmes ●s Ilated an the WfL.

Omsl#n requirements of Efl L- W-385S4.

Marking requirements of MI L-#. S85Sb.

Dec_Onta ut i I t x-d ● re on ●pprovod hsol 1 nc
llotlno.

lravmlara fn ●ccordmnee with sactlon C(1OI.

Test ●othods por labor-tory sultsblllty
lwttor or DECC ●pprevad l*bOr~tOW.

m-work ●ltoued W? MI L- S- M$S4.

(2) OuclftY control op. rotium.

(S) Ou*lltv smurmea op. ratlona.

(4) 100 I ●nd test ●qulpmont ss!ntmmec ●nd
emlfibratlon.

(S> Corroctlve ●ction ●nd ●vmluatlen.

(61 Schomatlcm, tastlns, burn- tn.

b: Ilanufacturer recordn:

(1) Equip=ent cmllbrstions.

(2) Product lot Idontlflcat ion.

~ mot ●pplicoblo.

Downloaded from http://www.everyspec.com



●

c.

,.. . . ..

VIIL-STI

QUALITY ASSUI

Manufacturer program pl. n:

(1) runct tonal block organ lxat{ona

(2) Vlmnufmcturlng flow chart: Gen
chart(s) datalllng recclpt of I
through ●hlpment of eompletod

(3) Proprl*tary -document IImtlng.

(4) Examptes of Oas{gn, ■aterial.
●nd procea~lna tnstruct Ions.

(S) Examples. of r*cords. . . .

(-k ) . .. E’zq,~Le,s.. of dap i on,, m~t W im I 9,
thmnsir. cent ro( dvcument ●.: ,

(m) A change control mymt*m

(b) The chmnse control mymt
Imptementmd ●nd ●nfercw

(7) Exmmplom of fm{ lure ●nd defecl
●nd f ccdback documents.

(8) Es8mpt*c of cOrrmctlv* ●ct ion
●valuation doeumonts.

(V) IPanuf*ctursr Bs Internal instru
Internal V{ WU*l inmp*ct iOn.

(10) Examples of test trov*lero.

!ncomlng ●valuation, ●craanlng,
snd QC1 travelers than Include
●s ● ●lnlmA8:

(8)

(b)

(c)

(d)

(*)

(f)

(g)

Idmttffeatlon ●S to ubct
!9 quollflcatlon or OCI.

Bon Wld tltl* of Op*r*tl
●pec I f Ic*t Ion nti.r ●d
●ach procoaa or Cost.

Idwntffy part number, dat
=mufacturor Internal Iot
nutior(. ).

oat.(s) of toct or proces
oporator Idcntlficttfon.

Cal I brat Ion cent rot numbt
fdontlficstlon of ●ll ●aj
co~onants u-ad for test .

aumttlty telted ●nd rej. c
proeens or tent. (Actuml
ttctod, If ssmplod. )

Oartal numbers of passlno
devices, uhcn ●ppl icable.

huCE PROORAM
flPPROvA~ nL&u2!lwiM

chart .

rle flow
nt*rlat
ybrld.

a pr0c*s8 :,
. . .. . . . .

,,,

j.,,

d.

●natvslm

●nd

c,t ions for

●r ths lot

n ●nd
●vlolon of

Cod*, ●nd
!dontlflcatlon

●nd

or cqulpmant
r .qulpmnt

●d for ●ach
umntlty

●nd

9

fal I rig

,.. .
,,. . . . . . . . ...::. ,.. ..,’

. . . .
,..
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Ifl L-sID-1772B

WIALITV ASSUIAUCE PROGt AM

(h)

(1)

(J)

(k)

Time in ●nd out of procoms or tmmt If
crl ticat to prOc*am or test rmlultm
(I. e., burn-in ●nd 96 hour ulndou).

The P*rcent do factlve cmleulated for
burn- In.

Burn- In 1 lfo teat board serial numbmr or
teot clreult Identlflcatlon number ●nd
r*v Is iOn.

Identification ●nd dleposltlon of ●ny
parts retived from the lot.

Mote: “Alternate ■eans of ●*etlv t~*8*
,. ..,.. .“. Fsqui r69Wtts -s,7 be :approwe~: by tie

.qunl’lfyine .metivlty. Only, ICcos b, ’c,
d.. f. h, ●nd ka hall ●pply to
fmbr(catlon ●nd ●naembly trave.kera.

(11) Eaamplen of deslsn ●nd construct ton
bascl Inc.

(12) Umnufacturer-m ●olf ●udlt.

.,. .”.;..:;.”
. . . . . ..

c09panY ●udlted:

Performed by:

Data:

c08m*nt8:

.’. ---- .

. .. . .

to [
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AUDl 1
SECTION

MW#

@*qu{r*-*nt:

Reference:

P~rAIL s~

● ✎

b.
... . ,.,

;C

d.

e.

h.

Internal

MI L.SII

DIJSIGM WI DC LIMES

the ●anufacturer ●hall 981(
●lcroclrculta ●nd ● ba~allt
●ccordance ulth ❑ lL-#-3SS31

II IL- U- S8SSL.

V*rlfy that th. ■.nul. ctura

●ateri. l;: Substrate eondt
insulators, .dhes~ves, ●nd Co. tinQs.

P.ck.o* ■.t. ri.ls: Zntern.1 ●l”. nl
(*ad ●9carlal. ●nd ~.~ting flnlsh.

.. ., .,, . .

P.ck. o~ Conetruct{on lncludlnm ~.ml,

Internal conductor: Current -pOw*r

Olce ●nd lnt*rnal ●lements: Platln(
●mterl ale, ●nd tfllckncss.

Thermal dent en: lncludlna daratlng.

Elactr#cal danlmn: Str*mw, t*mper*l

Oocumentat ion: mmsel in. per d.vice

(1)

(2)

(s)

Topography, bondlno dfagram.

$chematlc .nd 100Ic d!aormma.

Ilanufaeturer ut II IX*O th, ●ppl!
r.vialen documnto ~rt.fn!n~ I
●pprowad bamet Inc.

Company ●udl ted:

Pertormed by:

Oate:

Cement* :

. 17?20

MD 00ckfllEmTAlloN

>1 lob guldcl Inca for tba dcsl#n of
r of doc~mta for ●ach dcsfgn In

. has:

:tera,

b, ■.t”. t.;
. . . .

:apmbl 1 Icy,

●ttach,

8r*, ●tc.

:ype .

:mbto
I Chc

. . . . . . ..
. . . . . .. . . . .. . .
. . . . :. ’.. :“.

. .

I

,. . . .

.,

I
1,1
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❑ IL- ST O-17720

AUDI T
SE CT IOU

W

WALITT COUf OBUAUCE EVALUAll O#

O.quir.m. nt: lha ●anufmcturer, m quint Ity con fornsnca procedure chall be In
●ccordmnce Ml th ftIL-m-WASSb ●nd h-rain.

Eefer. nc.: II IL- M-3853L.

~EIAILSL verify conformance to

b.
.,.

.....”..
c.

d.

●.

Croup A on ●ach inspection lot
MI L- H-3 S53L.

Group B en ●actv .inspect{on let
M[L-M-3El SS&. . ..

the follomino

in ●ccordance

{n ●ccordance

with

uitll

.., “.. .
%roup “C ‘l+lsp&ctlan In ;ceork#Mo.ul thrill. n-30i34.
A #Ymtam to Insure group C per f~rmed on first lot
submitted io necdod.

Group D Inapmctlon in ●ccordance with ❑ IL- H-385S4.
A Syatmm to track group D eovermae is needed.

O* finiti On ●nd control of lnmp*ctl On tot(a).
Inspoctlon lot !d*ntlflcatlon ●hmll be walntmlmmd
from the If ma of lot ●tscably through ●cceptance
of that Lot. Oate code ●vet*m.

must del {n* ●old-en ●nd r*submittml procedures.

OCI failure dlsposlt{on ●nd net! fl cotion of
customer ●ndler C.rtlfylng ●ct{vlty.

,, . . .
,., .,... .’ ..’:.,. ..., . . . .. ,, ..’. ... ..

. . . . ....’ ,. ..’”

.,

P.rferwd by:

oat*:

C0u*nt8:

q).,
12

.’,.
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AUDI T
SECT ION

y

:.”

I.quirammnt:

&. f*r*nc*:

PE 7A1LSL

a.

. . .

b.

c.

d.

❑IL-s To~17720

k10RKlAAhs91P

lh* ●mnufmcturer, e dOeum*nt 8 @hall be In ●ccordwtce ulsh
● IL- M-S8S3A.

ftl L-m-38ss4.

I
Vorffy .xlstmnca of the proc@ur*s ●nd con formmnc* to ths procmmm ●s
●ppl!cabla:

Beworkfrepalr:

(1) l*mperature contre’ls.

u) -?a. ktse” r*tiotk, !ji=iJati, ?ns.. ‘.:. . :.. ” ..’,, ...,

(3) PrOv\alon for comp(ete iescrmen ins.

(4) E1.9.nt repi9c*ment Ilmltatlon* .

(5) Tlmeft*mper*ture Ilmlts ●Peclfi cd ●nd
documented.

W!re rebondlns:

(1) Lfmltmtlons documwsted for Clrc ult ●lements.

(2) L191tmt10n docU8*nted for subct r.te.

Oelid and r*seal:

( 11 PrOcens docummntad ●nd Qual If It d.

(2) ●r0c9ts shccta ● t work ctmtlon.

(S) Ifccts dctld Iimltatlon.

Othmr.

Company ●udl tmd$ I

bPPROV& u SPMMEMTS

. .
: ...

Periorm*d by:

Dat, :

Cem.nts z

I
1s
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AuDI1
SE CIIOM

y

Reaulrement:

a. f.r. nee:

DE IA ILSL

MI L-s1o-I7728

CL E& flLIMESS AUO Alk!OCPMnl C cOUT~OL

Cltanl Inem* ●nd ●tmompherfc control chcll hmve documented
r*qul Vmmmnts for ●ach ●rea In uhlch una9alm6 un!to ●nd c08Ponan1
parts ●re 8torad, procemm*d, or ●sswmbled.

ApP*ndlx A of nlL-11.3Eiss6, ctemnl Inecs ●nd 8tmoaph*re control In work
sr*ss.

Verif V con formlnea to the following, ●s ●ppttc8ble:

a. Specl fled iaclllty cleaning.

b. P,rtfc!e .Co”nt: ,,

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

. . . ...= . l~mperature ●md hibidl; v.. ;
. .

. . . .
., . .
-. .’,. . . . . :. ..’... .. :..: .“. ,.,: ’.’

.,
‘. .,..

.“.’

d. Gmneral houi*keeplks.

● . Oocumantmt Ion.

f. uum. n contamlnmt {on.

Compmny ●udi ted:

P.rfermed bv:

Oata:

Co-*r It*: I
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●
MI L-

AUDIT
SECTION
y

E*quiram. nt:

Eeterences:

IMCOMIMG ❑

Insp*ct ion op*rat Ions oh
●mmpt Ins ●nd t*st proced
f r.qu.mcy of uBe .

Method 5008 of fll L- STO-8
MI L. W-38S3*, ilmp,ction

.

Verlf,y conformance to th

Chl P components:

‘a.
. . .. . . .

b.

c.

d.

●
e.

f

cane,

8.

b.

c.

other:

●✎

b.

c.

d.

●.

Chfp t0PO109Y C011f0r9S tO that SP
■nntifmcturer,, s ●cqul.#i.t {on docuys

. . . .

lncomino visual Iftmpektlon.

Ittc OBinE .Ioetr{ckt testlnn.

Storaee In centrol(od ●nvironment

Elwctric-1 test vorlflcatlon. Us
t*st prosrmm or correlmtlon units
●l.etr{cmt tsst ●OtUp wt thin spPi
nP*cttlcmtl On II*IS8. tOrr*lmt10
seneric types thmt Include tented
for ● OF OUp Or fa={l Y Of dev(ces.

lest equipment cot{ brat$ on.

Packaoe, ●nd cover (lid]:

Came ●nd cover tTpo conforms to t
on ●anufmcturer, ti ●cqulolrfon dec

cO=pti WtCQ ulth tsblao V ●nd Vi.
S008 of SISL-STO-SSJ.

Plmtlns thlcknc, c.

Incoming pmrtm ●nd ●atwlmls ●m

Oecumontod proeadure for Incomlns
●paetion to Inetudm ●mpl Ins proc
SCCWPC ●nd roJect Crttarfia ●nd fr
test fng.

Ot.cumented procodure for hmndl Ins
parts ●nd ●atarlais.

meuork.

Verificmtlon of ●[*m*nt .vatust{a
●t the ●lement suppl{er In Ileu o
inspection.

D - 1772s

I be documented ●s to typa 01 tnmDaetlon,
●S, ●cceptmnce- rejection crltcrla, ●nd

{f{ed on
. . . . .. . .. . .

. ...’... ... . . . .. ,. .,, . . ...:

01 ● t*ctr”lemt
e vorlfy
●ble device
units ●mv be
nrmm. ter ransem

● ●peclflod
ent.

thed

●poctod.

n-
lurw8 lot
Pnncy of

!mcr.pmnt

psrfs.rmed
Inc-lng

..

15
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MIL-STD-1772B

AUDIT
SECTION
NUMBER
   A-6 INCOMING MATERIAL CONTROL

COMPANY AUDITED:         ______________________________________________________

PERFORMED BY:                  ______________________________________________________

DATE:       ______________________________________________________

COMMENTS:       ______________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

16
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●
AUDI 1
SE C11OM

El!MR#

R*qulr*m*nt

R* f*r*nc*:

~lAJLS:

....

●

●✎

b.

c.

d .“

● .

f.

0.

h.

1.

i.

k.

1.

m.

n.

C(eanlng

Pri”tinv

RI L-SIE

SUBSTIAIE I

Esch step of wbstrate fabl
r.qul rmmants.

IIcthod 2017 of II IL- STO-883

V*rlfy conformance to the f

procmdur*s.

(thick film).

Orylvw (thick film). .

F{rf”o”(thi,ei fllmi .”” .,
. .

Depocltlon (thin f{lm).

Plattno (thin fl l,).

Etching (th!n fllml.

Photolithography (thin fll D)

Compmv ●udl ted:

’728

II CATIOM

)tlon shnl two doeu8.ntod

,omlno, ●s ●pplfcablc:

,.,

.. ”.,. ., . . ...-..’ ““. . .:, :...,.

.,..

P~rfer_od by:

o*t*:

c0ment8:

●

I
17,
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HIL-STD-177ZB

AUD!l
5.ECT IOU
W&#

POLYIIERIC fiAIE1l ALS

I t*qu{r*m.nt 8 All Polym. rlc ●otorls Ia hwe th.lr OMII unlquc roqulrowntc for
hand( ln#, storaoa, snd ●Ppl lcatlonlummee.

R. f.sr*nc*. : Ilothod S011 of II IL- ST O-883
nIL-#-313536.

PE TAILSL verffy con formmncm to the fol loulna, ●m ●pplfc*bl*:

9. Ilmt. rlmls tested to ■ethod 5011 ,Of ❑ IL- ST D-883.

b., Stere. ne.

.,. , , c. s~elf Jife, .ldqnclj.led:snd ,fo.l\&*d. . . .
. . . . . . . ~..

I
6. ,POt If fe”i’dont{ffcd and followed.

I e. Cure cendltions sp*c{ficd ●nd fot towed.

I

bppno ALv u gMMENT$-

.“
. . . . . ..

...’.. . . . .
... ..., .,.

0
Company ●udt ted:

Performed by:

Dale:

I fs
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❑ IL-ST

AUDI 1
SE C11ON

[.qulr*m.nt :

[e ference6:

PE lAILSL

SUBSTRATE AMO Cl fiCU

TAI. dn. uwntmtlon ●nd Dart

-1772B

1 EL EMEUT AI TACWEUT

rmanca of the procass ●capa by Mhlch
clrcult ● lmmentm ●re Ihcor$oratad Into the ●saembly ef ● hybrid

●valuated..Icroclrcult shmll bm

Methods 2017 ●nd S008
Atl L-M-58556.

verlfv conformance to

of RI L. STO-MJ.

the flollomlno, ●- ●ppifcabLc:

Subarrate ●nd circuit elements ● re atta. h~d:

“a. In” “~ccordcmce with layout
“,;..”’. “ ...

b.:’ 1S +rdakee with tithed .201?:

c. S*work.

PrOce.8 controls:

● . Conformance to documentation.

e
b. Applfcmbte rev!slen.

,:.
:, ... . . .“. . ...’. -.

. . .
.

,.

. . ... . . . .

.—
Polymer ●dhmsfves for ●ttmchmmnt :

● ✎ Shelf life control.

b. Process conforms te document mtlon {? terms
of time, temp*rsturt, Wtd ●ffectiveness.

netall!c ●terlal ●ttachment:

●. Ilaterlml Is fn ●ccordmnce ulth do& Wltmtlen.

b. srocasc conforms to documontatlon in terms of
time. tcmpcrmturc, ●nd cffoctlvcttosq.

.

Compmny ●ud! ted!

Par for=sd by:

omt*:

COn*nts:

9

I
fv
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I

buO 1T
sEC1l OU
W

I ~equir.m.nt:

MI L- ST D-

IUTERUAL

7728

lsUAL

Internal v!sual lnspmet!en procwdurem
c0nt0r9mce to ●ethoe 2017.

Rei*renc*. :

PC TAILS<

Mtthods 2017 ●nd 2010 of MI L-$lD-883,.
❑ IL-11-38534.

ohall bc ●vtluatod for

●nd ●ethod 2073 of SEtL- ST D-750.

Verify conformance to the folkoulnm, ●s ●ppllcsblt:

s. ■etheds 2010, 2017, 2072, ●nd 2073.

b. ,Preper inspe:t.lon equipment.

$. rnorkm.n.ht~ •$and,~~.. ‘. . ; “’ “::, ;

d“.” viiusl “i”ids.

● . Rejeetlona ●re” documented.

f. Provlslons of relnapactlng r*work.

e. Contamlnatlen control documntmtlon during
handllng, transportation, ●nd. #torm#e.

h. Oamm@e prevention documentation.

Confirm:

● . Monitors rework history.

b. lnitiat*s cerr9ctiw* ●ct ion.

c. non{ term correct iva ●ct ion.

Company ●udlt.d:

MPR OVAL MA GOWMEA’TS

,.
... . . .

. . . .. I

,,

Parformod by:

omt*:

20 .
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9
AUDI1
SE CIIOM

W

Requ{r*9*nt:

R* fmr*nc*c:

MI L-s To\1772B

UIIE BOMD

Wire bond{na doeumentmt Ion ~nd oparatlons sliol 1 be ●valuntad to
●ncortaln ●dequate process control .

Ilothods 2011, 2023, ●nd S006 of BIL-STO-88S.
❑ IL- S-38S34.

I
V@rlfy conformance to the fpllomlna. ●s ●ppllcabls:

● ✎ For ●ach bonding station:

(1)

,. . . (2)

(3)

(6)

(5)

[6)

(7)

b. Per

(1)

(2)

OP, r*t{W records to Indicate c on formance
to bond strennth requirements. ‘“.
,’ . . . ,., ,:. .

Evslu&ti”bn ~rid Smbcesa ‘i bntroi in’mccordence “’.. ““” ““ ‘.
with ❑ethod 5008.

Control a*tt(nos rmnoe:

(a) Time.

(b) l*mperatuk*.

(c) Pr*asure.

(d) Pow*r.

OOcumentmti On for process Op*r(

vt mual ●ids.

Rework.

Equf pmcnt mm! I’Itanmncm.

tho pull tent ●qu{pmnt:

eal !brst I on procedure.

Froquenev of cmtlbratfon.

c. Corr.ctiva ●atl on:

fl) Impl*mant*tlon of corr.ctlvm ●:.

.,

Ion.

len.

(2) control of eOrr*ctfv* SCtlon.

Company ●ud! ted:

Performed by:

Date:

Couents:

121
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MIL- ST D-1772S

AUDI T
SECT 1o11

y

CLEAIIIUG

m.qul,...”t , The vmrlou% clomnlne precmmaoa ●hal I hmve deeu8mntmd raqufrnwtca for
●acb ■mthod ●lone mlth handllno ●nd ●tormgm rwqulrmm*nta ●ft-r the
c\*anlno-op*ratlon prior to th* n~~t Op*rat~On Or •m~e-bty ~teP.

Be farence: II IL-H-38534.

PE lAILS: verify con formmnee to the fol lowino, ●s ●ppllcsble:

s.

,..,

b.

c.

d.

f.

0.

h.

1.

1.

Dc.cume. t.tio.a:

(1) Exposure tire. s ●’ti techniques.
,,

(2) Storm ue”ewt.rvn=e”n,r. . .;; ,,

rn~chanletl .
. . . .

Gas blou off.

vapor door* aaer:

(1) Solldo conta=lnat ton control.

(2) Llquld =Ontam{nat{en control (acidity).

Llquld wash:

(1) Solld6 cont8mlnetfon control.

(2J Liquid contamination control (acidity).

P1989S*.

ml 011 tmm~rature vacuum bakt.

ln*p*ctfi On/t. *t.

All cteanm prior to ftnat vfisual.

Procmut Ions for MI rc bonds.

.,.
.:

,“

.,.
. .

I

C0mP9nV ●udl trod:

Per form-d by:

Da Z*:

CO-*ntm:

22
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*
fill-s

4UDIT
SE C1!OM
_

A.!3
PACK1

O.qvirem. nt:

@ef*rences8

PE 7A1LSL

. . Preseal

S*DI Ins document mt{en ●nd
●dequate Procesm control.

n-thod 1014 of MI L- STO-88
RI L-11 -SS534.

Vmrlfy conformance to ■an

bake cycle:

(1) lime.

. . . . . . . ’12) la=pera. ture. . . ‘. ,: i

.(3) Atmosphere.

b. ‘seal In@:

(1) ?r0c*8s

(2) Setline

(3) flon{tor

(4) Rework.

documental ion

cehedults ●rt

●el*tur*.

in work

recorde

c. conformance to ■ethod 1016:

[1> fine L**k.

(2) Oroms Iiat.

Cempmny wdl ted:

.17?20

SEAL

smrmtlonw ●hall b ●vmlustmd to ●sc8rtaln

heturlng prece8a dc.cum*ntmtl on:

gPPtOVAL u Jo lfMEN1$

“.. . . .
.,. : :..:. .. . . . . . . .

. . . ... . . . . . . . . .“

.*..

md ■alntafnwd.

P.rfor..d by:

Oate:

Comentn :

23
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IEIL-STD-1772S

AUDI 7
SEC1 1o11

w

SCISSMISG

t.qutr*m8nt: Screanlno decumencmtfon ●nd Opsrations shal 1 b* ●valuated to
●*c*rtafn ●d*qumt* procmss central.

a* f*r*nc*: srl L-sl D-883.

~lAILSL vor{fy conformance to tho feltoulng, ●s sppllcable:

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

b.

c.

d.

e.

f.

h.

Pre8eal burn. ln, ●ethod 1030:

(1)

(2)

r’3)’

(4)

(s)

(6)

Environmental control .

Device ororect ion.

. ..’.. : .“ .. . .. .. ..
Proper burn:,l n”’klrcurl:. . .

Prop*r voltaema ●nd. #!snals.

Tamp* rmtur* control.

Praburn-in log.

Mondeotructfve bond pul I . ●ethod 2023,
f r*quencV of cml Ibrsti on.

Internal visual, precmp. ●ethod 2017.

Stsblllzat {on bake, ●*thed 1008.

%8. D.rat Ure CYCI Inc. ●ethod 1010.

Constant ●ceetermtton, ●ethod 2001 or
●mchanfcal ●hock, ●ethod 2002.

Pmrt tel. l~met nels. d*tect!em (P IUO), method

(1) $yotom calibration.

(2) ❑orrnttns mtboda.

●raburn-tn ●l.r, rrfcml t.att

(1)

(2)

(3)

[b)

(3)

Voet procedure, ●ppllcmble ravlclen.

CstlbFat@d ●loctrlcml lnStrWItta.

Cslfbr-tcd tonpwrmture probem.

v*r I f I cat Ion of t8ct procedure by ●eans
of Cestln@ ● corrmlatlon unit.

Oatm rwcordlne.

Burn-In, ●athod ,1015:

(1) Proper burst-in circuit.

(2) Proper voltaues ●nd signals.

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

;.

. . .. .,

2020:

,.

4!)
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)411-s1

AuDI 1
SECTION

w

(3)

(4)

(s)

T*mp*rmture

Iurn-in [00.

SC*[

control.

Control of burn- in board ●nd I

i. Electrical test:

(1)

(2)

(3)

. . .. ~4,

(s)

lent pracedur*, ●ppl icable rev

Ca[ibr. ted .eIectric.i i.strume

Cal Ibrared temperature probes.

Verlfl;;tion” cif” E*9C procedure
of ttstlns . cor,r*l. tlon unft.

Data recordine.

k. seal, ●ethod 1014:
I

(1) rino.

(2) cross.

1. R.diomr. pbic, .*thod 2012.

● . E~tern*l v18ual, ●ethod 2009.

-l772I

tket tm

bi on.

1s.

lng,

.“,. . . . . .. . . . . .. . . . ‘.
., ,,

. . .

. . .

Company ●udl ted:

Pertornd by:

Omtm:

cOm*nt*:

s
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fll L-s TD-1772@

AUDI 1
SE CI IOU

W

ACCEVIAMCE FOS SMIPltEUl

Requirement: lhe traveler record shml I bo ●valuatad for comptotenmas, ●nd thm
I unl 18 ●hall be ●xmmlned for ●zternml Pmckana POVlrOment*.

m*l*r*nc9s: ll*thod 2009 of MI L- STO-883.
MI L- H- S85M.

PE TAILS: Verify conformance

nevie. records for the following:

a.

,b..
,.

c.

d.

● .

f.

ffaximim al,lo. ed rewrk.

R.* In. P~tl C.n C.:f iawrk. ., .
.. ...’ .“

Evidence of Inapectio”n.

PDA r.view.

to tha folloulns, to ●ppllcsble:

flPP@OVAL La &! MMEMIS

.. . . .
. .

,,.
. . . .

Vcrif{cmtion of 9CI cOvmraa*.

Verlflcatian of OlkL covoraife.

verify conformance to ●*thod 2009 ●nd SCD r9qUlr*88nt S.

nev{a. ■lcroclrcult ●arkin#:

●. Lagiblllty.

b. ,Serimlizmt ion.

c. Rem!mtanee to ●otventm, nthod 2015.

Verify ●p*clml eumtonr raqulr.mmnta.

. .
... .

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

0)

company ●udltmd:

Per form-d by:

Dmte:

cOmm*ntm:

t+...
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MI L-51

AUDIT
SEC I 10M

w

MAIID11M6 ,

Requlr*ment:

References:

The bandl Ins ●nd ●toraoe c
the comPleted ●nd ●aalad h

Method S008 of nIL-STD-8S3
NIL. H-58SX.

Verffy con formbncb to the

●✎ Document mtlan utlttxed to {dmtity
h.nd( {n# ●nd .toraoe requ{remenla.

b. ESD practices .cieflned ●nd folliue~.
.. . .. .:..,

c.’” Pnk Kaain@7prb tecT,l,en: :.
,.

d. Environmenin ll. thomphoric..

o Compmnv ●udl ted:

P.rform. d bv:

D,te:

C0m9wits:

I

from cmponmnt parta through

,Ilowlng, ●s ●pplfcsbl-:

iticel

. .. . ..
.,

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

,..

. .
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fll L-sTD-l T72E

AUDI T
SECTION

W#

FAILUIE A#ALISIS

8*qu(rn*nt : TO 21mvm tlI* capsbl I Ity of ●nalyx~ma preblmms on hybrldo ●O that
corroctlve ●ctlon cm be sffactcd.

eef*r*nceB: ●ethod S003 of ■IL- SID-883
lfl L-n- SSS56.

PE TAILS; verify conformance to the follou Ino, ●c tpplieablc:

a.
I

b.
.“ . . .

. .’. ,’, ,
,C.

d.

❑anufacture”r hos ●inimum capability t.o Pmrf Or=
●nalysi8 to test condition A of ■ethod 5003.

mocum~ntat~on Of. r*sults.
.. . ...’ -

‘Osfa. ii;dback/m’tioct l&o” aetloh.’ . . ‘-. ..
. . . . .“.

Umndl ina” if customer returns.

,’
.

. .. ...”... .: .,.. ... . .. ...’

,.

Company ●udi t-d:

Pbrtormed bv:

.:
:..- 1.. ... ..:.
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?

AUD I
SECT

y

M! L-$

R*qulr*ment:

Reference:

C!clALu:

●✎

b..
. .
.,. . ‘c.

,. .. . .
d..

● ✎

f.

*

0.

h.

i.

J.

Tw

lhe trm!nlng proorm ●nd
docmmt.

❑ IL- M- MSS4.

V*rlty con+ Ormmnc* to tre
pFOCOICOB, ●t ●ppIlcablt:

Ctemninn.

Etem*nc ●ttmcttme”nt.

@jb9t, r,te ●t.tm CII=. nt. , ., .
,,..

Bonding:.

Semllng.

teuorklrmpmlr.

ESO practlcms.

lnsp*crl On.

Cle*n room prmctlc*s.

Cubmtrste fabrlcotion.

Compmy wdl cad:

Par#ormed by:

Dmtm:

c0m*nt8 :

1772B

IMG

:Uwntmt!on shal I ●mmt the ref. r.ne. d

ing In ttI. erlt{cal hybrid ●mnutacturlns

. . ..
.“.. ” ,. .. .

.,. .

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

. . . .’. .

!9

., ,..
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ltl L- STD-1772B

.. . . .
.“

AUO 1 T
SECT IOM

SY#s#

R.qutrement:

n* ferenc*:

PE TAILS:

CEll Iil CAT IOM/OUALl~l CAT IOU PROGRAM

The t*mt methods shal I ●et tha ref*raneod documents.

II IL- ST D-88S.

Vorlf y con formmnc* of spwclf led doeumentn to SPPI Ieablc tmmt ●mthods
of MI L- S10-E83.

Stobilizmt ien baka
lmmp*ratur* cycle
Thermal &hock
lnt*rnal visual
Interna( ytsum”l
lnt*rml, vta.ual : ~
Int+rnml. vl, p.l - :
Phy Blcal dimensions I
Solder obi(lty
Bond ●trmogth
Load tnt99rlty
S*O1
nO!atur* Paalmtwlce
Stamdy st~t~ II fa
Stlt ●tmomhpr*
Pre-mmal burn-in
External VI SUB I
l**lwt*nc* to solvent.
Internmt vlsuel ●inch. nic.l
Internal water vapor
V{ bratlon
ESD
Oye p*n*trant
Lo088 particle detmctlon
Inmulatton r.mimtance
Ion.destruct bond pull
nacbanfcal shock
Conmtmnt ●es.l. r.tlmm
PIMO
Durn-in
Radiatlen latch*
St98dy #tat. tetml dom9*
Bwtron lrrmd8atlon*
Of. ●hmar
Imdtegraphy
?a{luro ●n*lv*19
Vorwmrd VOI cage
Smturatlan v-c
Vettmge condltlonlng on ●#ln#-
$EM
Polymerlc ■mterlal

mmRfAu

1008
1010
1o11
2017
2010

.2072.
2073
2016
2003
2011
2006
1014
f 004
1005
f 009
1030
2009
Zofs
Zolb
1018
2007
3015
1772
1772
1003
2023
2002
2001
2020
101s
1020
1019*
101?=
2019
2012
5003
S07!
601 f
SO08
Zots.
5011

al

IJ
u

Docum*nt numberl
Gomant s

c, F I

8,C (50 cycles ●ax) .“
c ..

A*. S . . . .
,; .,,. ,:1

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

..
,.

Per bend type

~t~rss; ~nd Z or o ●nd A6

125. cIIOOO houre

* .

s

(6!S!2) U
(b. s.f)
600 V de. 100 nA

c, s, (Y, ●xi*)
A. S. C, O (1, reals)
A* or S

T 91!s
A. B*

Tabl* IV

. Scqulrod for CISCS s:
~ ❑ IL- STO-VSO ●ethods

II Optlenal .
if ltetatlfc ●ttmch only.

❑ov be ●ppravod durtng CISSS B Ccrtlficatlon.

?!$
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9
AUDIT
SE CTIOM

!l#LQ#

UIL -

CER11FIC4110UIC

!lM!M

requl r*8ents

●t*m*ntn SO08

(S) HIL-S- 19500
Adh*s {on 1772
Conduetlvlty resist lvlty 1772

(four polnr probe)

Compnriy sudited:

PeTforoed by, ,,

.. . . . . . .. .. . ...’. . ..’.
OatJ!: ., ,.

.,

Comments: : :

e

)- 17720

LIFICAIIOM PEOG@4U

Oocum*nt number

&l, AZ, &l, ●nd
A4, or A7
(3.2. s.5)

AZ, AS, ●nd A4
D
D

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

.. . .. .. . . ... “., ‘,..,.. .*. .
.!. .

.,
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OUALIFICATIOU OF ❑AII?RIALS

MI L- STD-1772S

SE CT IOU S

&l10 AIAWVACIUBIMO COll*TSUCTIOM TEc MB IOUES

lASLE OF COSIESIS

m

Subsactlon 0-1 Thick ●nd tttln film fabrication

Subaectlon s-2 Substrate ●nd wlennt ●ttachnttt

Subsection t-3 ~ondlna, Intarml

Subjection 8-L Seellng, d*li”ddina, ●nd r*amalinQ
. .

Subjection B-5 Oual!f!c. tion option”

I

simnufectur in@ censtructlon “t*chnlquam for both ckaam*s K ●nd S quality I*vels.
Ouailfleotlon .b.11 b. psrformod to ●bssctlons s-1, s.2, B-S snd B-4 If ●poclal test
v.hlcl. m .r. te b um. d for quatlflewt ton: or. ●t tho wnufmcturoro$ option, to
oubooctlon D-S If sctuml functlonlnn bybrld ●leroclrcult dovlccs or ●poefol ttat
VCh!Ci CS ●P* umed for qUallfl C@t\On.

1.2 ~. Th* ●mnufmctur. r la ●llglbl* to bee!n qualtf{eatlon
tectlng ●ftar certlf{estlon I@ grant-d. Mowever, qumtlflcatlon shmll be ●chieved no
later thmn ●lx ●onthe ●fter cmrtlflcmt$oh. Ait9r Cempietlon ●nd wprevml of Initlol
quoliflcatlen tectlno, tho ●ppl icable ●tbsoctlon of ❑IL- STO-1?72, SCctfon S tecting
shall b* rmp*atod ●nnually for those ●mt. rlatm ●nd ..nuf.eturln@ cmatructlon
tcchnlquca ❑hlcct, during tbe ccrtlflcatlon y*tr, utre not subjactad to quallty
conformance ●valuotlon of ❑ lL-S-385S4. Uopc. tlng ●ectlon S qusllflcat{on Costtn@
Wtnual I y ●bat I mot b* cceoptsblo In 1 IOU of quality eottf ormtue f napoct ton. C*rtmfin
lubs*ctlons of ❑iL. sTo-1772, scctlon S . ●ay bt mquf red, ●a deterwlnmd by the
quallfylns sctlvlty, to bs repeated for chan~es or ●dditiono co Uttrlalc ●nd
●anufscttarlne conttructlon tccbnlquoc.

z.? ~ Tha gmnerml Inspoctlon conditions ef
AIIL. N- S8S34 ●ppty. test utbodc, toot Condft!ons, ●nd teatlns I!mltc shalt
bo fn ●ccordance ufth 2tl L-ti. S&S34, nIL-STD.822, ●nd ●s ●p@clffod bwcln.

2.2.1 ~. A tcct plan datalliit~ ●ll ●storl*lc, ●anufacturing conctructlon
teeh inquog , ●nd tODti Fls ●nd roportlng requfr~~to sbmll b, su~ittod to tbo
qum(ffylng SCtlvlty ulth .pplleatlon for . lli L. SIO-177Z, s.ctlon A, c.rtlflcatlon
●udit ●nd sbal I bc ●pproved prior to Iqlo-ntstlon. ?hlc toot plan shall itteluda.
ttnt travoiorm ■..tlng the Psqu!renttto fer tr.v.l.m In Cfl L- S. S05S4. •~~.ndls A.
revlslon Iovel
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I

I

2.2.2

MI L-S7

Test$no [OCSti OQ. Olaarams shall
and Iobellno the Iocmtlon on tha ind{vidunl
plac*m*nt, vire bondln~, raslstor location,

2.2.5 lMLW21M. All test I!@fta ●bsl
HIL. S1O-88S, ●nd the rwqutroments apmcl fled
●tectricab parameters ●uch ●a WE (SA1) ●nd
speclf led ●nd In ●ccordance Ml th 9PPI Icmbla
8p*clficat10n.

2-3 IlL2dAM. Te#t data 8hall be ●Uht
shell Include b ●unmry of ●ttributes reaul
including precondltloninn. A travolcr cent
WI L-11 -31153t, ●mond!x A, !S suff{tiont to s
●lso be prowl dad for th. tollowlng tests:

9. lond ntrenoth teotlns, the forces
cat. oory or the minimum ●nd ●maimum
eecurs.

., b: ,.Ble shear ●lr*na.t.h t** C.lnQ. Th. .fo
‘. category or tha di,e “ah*.mr fOr F*, .if

c. Cenducti vlty/rosltt{vity taotinn.
r.cerdmd.

d. Internal uater-vapbr test lno. Actu
provld.d.

9 ●. VCE (8A?). Vf or other ●lectrlcat t
rocordad ●nd submfttad.

.
f. rmbrlcatad roslsterm. Oamlon, prln

●nd subwltted.

2-3.1 sw2M2um. orle~n~l tr~-lcr
trmv.l. r. ●nd d9ta ●h.etm wblch b.ve boon v
cc bclng cop fad from the erlslnal. Altered
unlemn tht roqulrmmt of al L-@- S85S4 for e

2-4 12ALuMM.

z.4. I ~. The te~t •~q
tcotod In ● facility cortfftod to MI L- B. SOS!
■tcrlala, ●wtufaeturlng construction toehn
●ctum I product Ion mtvf rornwtt bv trslncd pa
product Ion devlooa. Approprlctc product Ion
demonstrate c-1 tmeo to titfs roqul r.mnt.
cechnlquoc used In tha fmbrlcatlon ●nd ●osa
documented, ●m this Imformatlon Ml 11 bm roq,
Ilstlnoa.

2.4.2 LuGmluk- All ●ar@l M shall ba
auallflcmtlon ●mple, b.ferc toctfng b-elms.
ouallflcatlon tact travel. rm. lh~ teat trav
certified st*p8 ●nd procmsses n**ded to cork
Serl.lizmt {on).

17720

●uwllod ulth tho tsct ptWl dotalllng
●mpla of the ●ctual t*stino (I. e., dla
tc .).

bt In bccordancm with ❑ lL-N-M4S3b.
●r* In. O*lto Ilmltc for ●elcctcd
F or other ●Ioctrlcal tests chmll bo
r ●oat sfmllmr ●llltsry dotall

d to tho quslitylno ●ctlwltv. Thlc data
for ●ll requlrmd temta ●nd ■masurammnts

nlns ●ll the #p*clflad d~tallo of
t this raqutrement. Vmriablmn dmta shell

the. ttmt of fallurc ●d the failure
eadinas for the dev ice., if no failure

*“ ;:t .~ha tl~. OJ .’f,al.Lure. and f?l life .,,
separation ..occu.r ●. . . .,.

. . . .

e ‘ohm p’. r ●qumke - rom”dihes shall. be

umtmr-vapor content remdlnas shal 1 be

tins. amamured pmram*t*r vmlumn ●hmll be

d, ●nd trimmed values shml I be recorded

tnn ●ct!vlty.

●nd data sbmto shall bo =uhltTed: or
! f I.d bv tho 6ovam9nt Soureo inwoctor
●cords ●bol I wt h conoldered ●ccsptablc
ngoa or trmnmferm of records ●re ●ot.

●S ●hell h fabricated. ●n8wmb19d ●nd
wfd ml L-8 T0- $772 umfns roprasontat ivc

woo ●nd spprovod tatt ! w PFOCOdUFOC in 8
orut.1 who porfo- Ibato opsrctloos en
,nd test trovolors shall ba suklttod to
●atarlalm ●nd manutmcturlr!s cenmtruet Ion
IIV of test ●aml- shall h clmrtv
red for subsqucnt quatfflcot{on

s.rlollxod ●nd ldontlficd ●s
Ihfm ●tep mhall .ba contained on 811

,Icrs shall Indicate ●ll, ●nd onlv,
#et ●nd control testln8 (I. e.,
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2.s Wcme tnt~tw.n

2.5.1 ltat*rlals

[This IS s ● II?IDD1 requlremm. complex sicuatlons Boy rcqulrc ●dd!tional
document mtlon. >

●. Acqutmltlon of ●amlconducter ●nd othsr ●ctlvo devices. Paa8{ve dmvlces,
wubstratea, psekeges, wire ●nd relmt*d procesmlns ●tarlblw such ●s eases,
ehemicmls, ●*tala, polymrs. ●tc.

b. Incoming in’speet ian mnd ●ethedelesiies.

c. stora~e “rend h“shdl f ni, iequl,re=~:tt ~nd.cendltton~.. : “’ ,,
,,. . .. ... . .. .. . . . ..’ .:..,. ,., , . . . .. . .

Cr!lleil ‘pmrm=wto> lp?oe*dur~; pr=b8s, and :elemnlt”noms ‘contiol:”; .“ . . ‘ ‘“ ,.-‘,,..~.,-” ‘. . .’. : ,.., “. -
,..

e. LEn”vlrornental requ!rrmmnts ●nd control. . . :
.“.

2.s.2 J**t de~. Tmmt PIOfI document mtlon shmt I b- wutiittod to the
quollfylno ●cttvlty ●nd shall Iiot ●ll required tosto. Dota!lod lt=ltt ●nd cendltlonc
tor ●aeVI r.qu!r.d tat ●h.11 be cl.. rty .p.elflad In th. doeumdntmtton.

*.6 - Al, f.fl.d ,.,,. , resultlng fal lure WWIYSIB, ●nd eorrmetiva ●et{om
shsll bo ●ubm tt@d to tho quallfy!ng ●ctfv!ty. Th\o saction la tntmdad to provide
th* ●anufscturtr with ● vchlel. to d.monstratt cap.bl llty to make hybr!d
❑{corocl rcul t. usln~ .peelf Ie ..t. rl.ls .nd “nuf. eturln# cem. truet~on t.ehniqu. e.
There for., If ●ny part tculmr test inn rmuultn ●re not ●ueeesaful, the ■anufacturer
shall per fmr. f.ltur. .n. ty. l., cake nmcemmary corractlve ●ction, ●nd ●djust the
procwm unt! 1 .11 t..t. c.n b. successfully per for”d. lha ●anufacturer ■ust notf fy
the quallfyln~ .ctlvlt? of .ny d.clalon net to pur.u. qu.llfla. tlon of .ny ●sterial or
●anufacturfnn cen. tructlon tgchnfq’ue pr.vfqusly .ppm.ti by tbo sutherisatlon to tect
letter. Dotal (od cumortins Oeammtcatlat ●ust M kept ●nd suktttod to tho
quallfyt~ .Cti”lty Ubon qtlallfyln~ to 9*ct!0n B ●f 2s11-870.1772.

2.6.1 lbo proeodur. In ❑lL-a-Sa5S4 for vorifylns

2.7 All potmerlc ●atarlalc used {n tblo teotlnt shall be

. .

.’.

~:. I

,*
::.
..

,-...,
~.-
.
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MI L-S

SUBSEI

lUICK Am lMIM

1. SCOPE

1.1 ~. lhla subsection provldos
fabrlcstlen ■.t. r{.ls ●nd t.chnlquma to ●s
●ech.nicat per formsnsm will be obtained.

1.2 ti*aI ef ~ r. Aress of concern

1 .2.1 WS* rate ❑mt ●ri *l.

● . v18ual.

b. ●ech. nic al.

1 .2.2 ~et~(li~at ion.
. .. .

.. ‘m.

b.

0.

d.

● .

f.

s.

h.

1.

1.

1.2.3

● .

b.

c.

d.

9.

f.

f.z.4

s.

b.

c.

d.

● .

. ...”. . . .. . . .
.Corram lotiloxldatten.

.,

Adheal on.

Colder mbll{tvllmmch r*slatmnee.

Dondablllty (wlrc).

Meldablllty.

ilat*rlmts cowpatlblllty.

Age Control lstorage.

Thlekn.ss (wet/dry/f {red).

Porosl tyleraeks.

COtiuctlvf ty/r-s\stfvltv.

~.

Adhomlon.

❑storfalc compatlbltlcy.

Ase contrel/stormg@.

Tttlckmasn (ust/dry/flrod).

●oro81 Cv)crackmfvatda.

Ofcloetr!c mtrength.

EWIM.Wl.

Stsb!l{tv (t\rn, tomp-rsturo. ●nd

nsterlsla cematlblllty.

Aoa cOntrot/8tormoe.

Thlckncao lwet/drvlflred).

Cracks.

IT72u

tho ●valuation of tb!ek ●nd thin film
w thst ●mtl$fmctory ● loctrleml snd

mtudo the follow lna:

,,.
.,.

. . . .. . . . . . . ., ..,.’ ,’ . . . .. . . ... ” .: :..... . .
‘.

Is
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MI L-s TD- 17720

.. ’.,.

f. Trim ■othod compatibility

a. Dsck 11! porotlty.

1 .2.5

● . Matorlols compmtlbllity

b. Age control lmteraae

c. Th!ckneaa luetldry/flr*d)

d. Pores{ tylcrmeknf vo{dslbubbles

e. lrim ■ethod conpotlbillty

1-2.6 ~.

2. DETAILED REOUI@EflEWIS (See section B “for general “requtre**2i~s)
. . .

: ‘2,;1 ...~at ;@mDIQ. fabrlcati
,.

on, ... ;F.er .emch. mubs.tratm •ot*r~allf~b~lc~tion. te,ch.pi.qua .’
.eombin*tidn” Eo. be qusl i f icd, 15 substrsiw. ssi-mblles chsi.1 be f.abrlcatod.’ .lhe ●axi=urn. - ““”
mum~r oi. IaYers for ●ach substrmte ●mt*riml ffabr{c~tt On .t*chniqUe ●h*Lt be.
demonstrated using ●ppropriate uorkmmnah!p atandmrds.

2.2 z.t~i flo M. Th* test flo. shall be {n ●ccordance w{th table S-I.

2.2.1 lh. ●ubstrmt.s ●hml I be prweondltiened bmfore
Compolwnt ●a*e8btv ●m tOIIOuc:

● . Stmbillzstlon bak~, ●ethod 1008, tant cendtt!on C. 150. c for 26 hours. a

b. Temparmture cycling, ●ethod 1010, tact condition C, t5 cycles.

2.2.2.1 -etlvft~fre~l~t lvlc~. lh{s test to bt psrf OrBed pr{or to mmmiconductor I
dle ●ttmCh tsst ●nd wlra bond ●dhemlon te8t. f { Im shol I not ●xc*md the ●nxlmu= ohms
p-r Squaro ll=lt that ❑ao rafer-ncod In tho ●pproved test PIWI ●ft. r proe~aolno ●s
datormlned by moans of s four-point prob*.

2.2.2.2 ,~ul A .f”f=m of thrao wbmtratas froa subproup 1 cball b-
subjected to ●n ●dhom va tape toct for fllw ●dhos!on. The subttrot-m shsll thou no
●vldcncc of fflm pooling or ftaklns.

2.2.2.3 ~. A sfnlm- of 12 ●amplem that b~VO bton
oub J@crod to, ●nd p~md, subgroup 1 temtlns shatl b. cubit tad to subgroup S.

2.2.2.4 ~- Smc6 ●mmpla ●haLI be lnspmctod In ●ccordance ulth ●mthod
2017 of ■lL-SIO-881.

etzi;;?;;rt.p E~ch Ml.- bond
●hall bc tostod in ●ccordmnea ultb method 2011

2.2.2.6 V$* ~te h. Emeh d!- ●ttach shml I be tented In ●ccordancm mlth ●9thod 2019
ef Ell L.$To. aa3.

2.2.2.7 printed roslmtQc. Am ●pphleable, controi of Faalstor fnbricmtlon ●nd
trimming ●hmll bt demonmtrmt.d by compar!ng d.s!gn voluea to fired ●nd tr!med valu*8.

..

,.-.
..

●ll
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MI L- CTD-1772B

TABLE 0-1. ~blt rnt*
I

I
Suboroup Ient auantlty t* ferenc*

‘ “.th::’ ‘~l%%ien (accept no. ) paragraph

‘rmcondl -
I

Stablllzatlon 1008 C f~o.~uro, 15 (0> Z.z.lm
tionlna bake

V* W*r*turm !010 c, 15 Cvclaa 2.2.lb

Cycl Ins

1 conduct Ivitvl 1s (o) 2.2.2.1
resimt{vftv
t*st

Printed 2.2.2.7
resistor.

. . . .
. ... . . .. ‘,. . . ’ ., ,’,. .. . . . . . . .. . . . .‘,, m .. .. ,, .. . . . .’ ..,:

“,’2 ‘: ●dhesion tti~t 2.2 2.2”’3 (o) “;”:

s“ Dla attsch ●nd 12 co) “2.2.2.3
ulre bonding

Int.rnml 2017 2.2.2,4

V4BU*I

Ulrm bonds ?011 2.2.2.5

Ole shear 2019 2:2.2.6

I

S7

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

Downloaded from http://www.everyspec.com



1. SCOPE

1.1 fu4LRnu.
●rt. ch to 9s8ur*
p*rtorm*nc* uII 1

ffl L-sID-1772E

SUISECIIOU B-2

SUICrlAIE AUO I! LEEEEMT 4TlACUlEE#T

lh!c proe*durm Provldwm for th* evcluatlon of d18 ●nd ●ubatrat*
thmt satlsfaeterr ■mchanleal ●tr*nath. hmat trmn*tor. ●nd ●lectrical
b. obt*lnmd.

1.2 #remo of eonca rn. arena of concern Includb the folloulne.

1.2.1 12dLh.nlc@l ●nd 9a terl*l ticl. :Characcerlm

● . Stran#th 81 the ●lement ●nd ●ubstrate ●ttbch lnltlallv ●nd throughout the [ife
fn ●ccordance with ■ethod .5008.

b. <come pm; tICI. S ~.n*r. tgd”klth the p;nrclctilar. ●mterlmln or ■~rhOd. Of “.
., .,. attnctrment. ~~.

.... .
‘. .:,:.”.,. .: ’-..... ‘“. ,.’.. . . . .. .. . . . . . . . .. .,- “...,,. . . . . .. ..-

c; Eimterl;ls outoasatmg cau”s{np wurfaca’ irebl c=; WI CEI 8ubcequw”ni Pro,c**s i?.*Ps. .

1 .2.2 ~ermsl chm rmct*rlsti~.

●. Thermal coefficlontc of ●xpansion of constituent ●mterlmls.

● ✎ Inlermls=mnt cent.ct res{stenc. In{tl.lly .nd throughout the Ilfa of tkim
hybr Id.

b. EIcctrlcal surface Lmmkmw currents due to wtgamm!ng contamlnmtlon or
●oleture emtmt of the packing..

c. Optlmltatlon of ●lcromave hybrid d-vlca Chsroctorlstfcc that U*O the substrate
●0 s srowtd plOnQ by ●*l Octl OII of ●ttaeb=tnt WtOFt Stm.

2. OET41LC0 REOUIIENCMTC (S-C 9octlon D fOr 991ttral F9W{rC9-Itt0. )

A ●int - ●f 12 ldmtttcal to-t ●~le bybrld dovlcao
pm of wbstrmto ●nd ●lnuft ●ttach to kc qustlflod.

lhcy sbal t b- roprt. antatfve of the cubstrato ●nd ●lomont #ttscb syst~ (motbods ●nd
Utorlalo) umod tn reeuiw production. A ■lnlmu9 of two ●Lmttts of ●*ch
cenf Igurstlon to ba Qumllf fed SPICI I bt .ttachcd pQr sm~te.

2.2 ~. lost ftom shall ba in ●ceordaneo ultb toblo D-2. 1901V* snmlrt
chol I k suk. Joct.d to procondttlonlns. six SOQISS from prscondftlen{nd ●hsLI bm
●ubJactad to ●ach ●ubEroupc 1 ●nd 2. lbroo ●mwlem (2 rotiorks, 1 nonromork) from ●mch
at ●ubgroup4 f ●nd 2 sbml I be #ubJect.d to ●ubgroup 3. lbrme ●Dvlm# [2 rmuorkm, 1
ndnrouork> from ●aeh of subgroups 1 ●nd 2 sfml 1 bg subJcctti to subgroup 4. Substrate
●nd ●lement ●ttach ●ay bt test.d coparatoly. If thacc ●rc tostcd sopm*tOly,
substrott ●ttach tmstlng mood not lnclud* tho test. or ● lounts for vCE (SAT) or V/,
●nd di. ●hoar tmsttng. E1-cnt ●ttcch tostlftg ●hall ●luayc Includo ●ll the cost- of
treble 0-2.

2.2.1 lost tamplec shalt b precondlt}onod uolno tho
optrattens tdmtlffod in table B-?, ●nd sh.11 includ. ●l-ant ●nd wbstrato rouerk to
be qualifi~d.

●!!

I M
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I

2.2. 1.1 ~. 0“.1
accompllnhed by replaclr
●ll but four ●Bmpleo ohc
not b. r.tiork. d. three
in order to provide rewe
the first ●tQB lm Drocof

lfl L-STl

{cation of r.work
mlmmentn ●nd the

bc reworkod. T*<
mreworkmd ●lement)

versum monr*wOrk,
tlonlnm ●hatl bt I

●lements ●nd k.nc tlm* for ●etalllc ●ttbehad
be p*rfersGd {n production, thts s*qUcnc* u
be quail fled.

2.2.2 ~. l-~t ●*-P
the ●ppllcmblc test flom.

2.2.2. $ ~. ~:::p,:~P::;
sub Jected to vCE (SAT) or Vf.
3071 (translator) of MIL- SID-750. or VF sha
(diode) of wIL-SID-750. This test I* used

2.2.2.2 Loose scrticlcs. The porti. shal
result of the ●lement ●nd mubstra.te ●ttachm!
partiit. g tPlpo, tmmt, rej?cta,) .sha L1 be. lriV*,
“at. r vapor “tO*t :. .Thls. stiall. W mce~pl{sh<
over ● 0:.025 to 0.040. Inch :b’ote (<he hole m
used> . The psrt is thtn plqesd en Shs tUOS’
On th. topO. Th@ emPtured pmrtleles ●bm[l 1

The .c. un. of the loom’. p.rtlclem ●hell be d

2.2.2.4 ~.

2.2.2 .k. f ~borouD 1. lhrme m.mmplmm utt
reJect hall 21. v. . ●.nlmu- fnt8rnm~ Mater
othmr san ●pec$em prescntlns qumnt!el. s .sr*
percent) ●ha(t be reportmd.

z.2. z.4.2 ~. lnt*rnal ●QC*r V~
onlv. AI I conatltu*ntc shsl I b. roportod.

2.2.2.5 Pmrt8elIt*r ●tt
Crcxtno, eroekfna, p-

●ttmhment) shall not bt Prcwtt. only raJ
procedur. sh~l I be considered for thfs ●vmt

2.2-2.6 ~. T** P-
part would b@ ctrossad to ● blsher COnst*nt
..thed S008 ●cr..nlno. then the part shall
Iaw*\. A Stlffartar P19t* (G. E., .12S inch
of tbm packa@e to pravont damaae due to %1

ZC2.2-7 ~.
MI L- S1O. S21$. m~thod 2014, this ln8pWt10n c
element ●nd ●ubmtrata ●ttach.

1772B

,Qrmlttcd In ❑ lL-#-3S5S4 choll ba
lbotrate. If rework {. to b. qusllff.d,
●lements per ●och reworked ●ample ●hall
●nd 9smPle0 Shall bo Clomrlv ldanti fled
I deta. lhe rework evGt* #tart lr!# with
rfermed two times for polymar ●ttachmd
10m*ntc. If thlc typo of rcuork uI II not
I not b* ●ppiicabl*, ●nd no r-work Mi it

ie$a from ●ach wtbmroup 1 ●nd 2) oholl b*
,(* ●hal 1 nmsure VCE lSAT> ualme ●ethod

b- VCE (SAT) ●*aaurod using ■ethod 4011
●valuate tha ●ttach Interface.

Imnt On Iv. Thm parta whcll show wvldmnce
m 50 p.rccnt cev*rmae. For subgroup 2,
I x-ray.

I-o reJ*ct er flv~ mmmDlem w$th one
,por contwnt of S000 p*rt9 pwr ■ 11 1 Ion.
:wr than 1000 parts per ● llllon (D.01

,r contant toat{ng fc for InformQtlon

)tlon cball bo focused on ths qusllty of
,Itto, ●nd recrvstalllzat.fon (for ●Qtallfc
:CO rowl t ins f r- ths ●ttach-nt
Itlon.

droll wltht-td ● ●tnlmm of 1S ko. If ●

)c.ccloPOt!otI Ievol in fkl L-81 D.S8S, tort
I temtod ●m ● ●lfil - to this hleher
,~fnum) ●*v kc ●ttocb~ to tbs bsce. platt
:mn{n,- of tbc meksst.

IEI ●ddltlon to tfm crltorla of
III vorlfy th*t no dcmaso h-c ocaurrod to

v

. . .

.-. ..’.,. ‘.
. . . . ..
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EubOroup lest ❑ ll . . as auvnt try a of crenc*

nethod +ondlt Ions (accept no. ) paragraph

r.eond(. Intornml Vioual 2017 12 (o)

tlonlnti Stmbftlxstlon
2.2.2.5

1008 c(1OO hours
b-k, ●t lSO” C).

Temperature 1010 c
cyclln@

Conmt ●nt 2001 A, Y, ●xl- 2.2.2.6
●cc.leratlon only

lnt*rnml Wielml ao17 2.2.2.5
eowork
s*al 1014

2.2.1.1

External visual 2009

.. . . . . . . ,.,
.. :1 ‘, .“ ‘WE, “(sAt ).OF.: . ... 3071 . .. ,“:: .:,.6, (o) . ;. ,; t.2.z. i

..:. ..vf. . . 4011 ., .:.’ .“” :. . ,.. .
T;amp*racuF* Iovo .C (foQ’

,,.

cycllng eye I ●n )
Conctant “: 2001 A, T

●ccet. rmt Ion W“ : 2.2.2.6
Pluo tcct 2020 6 2.2.2.2
VCE (Sat)er 3071

Vf 4otl
2.2.2.1

Rmd!ogrmphy 2012 2.2.2.3
Int. rnml uat*r- 101s 3(0) or 5(1)

vapor
2.2.2.4

Loose Partlete 2.2.2.2
recovery

2 VCE (CAT)Or : 3071 6 (o) 2.2.2. !
VF boll

St:~~~5x*t10n 1008 c (1000 bow ●

●t lSO” C)
Conststlt 200!

‘“ ‘G;”
2.2.2.6

●ec*l*rmt I en
●ICO tGst 2020 I 2.2.2.2
VCE ($AT)or 307! 2.2.2.1

v? 6011
tdfosrophy 2012
Int.rMl ust*r-

2.2.2.5
1018 3(0) or 5(1) 2.2.2.6

vapor
LOO*O psrtlcl* 2.2.2.2

reeev8ry

3 ●ubanlemt 2002 c 6 (o)
shock

VCE (SAl)or So?l
VP 6011

2.2.2.1

Int*rnal vtmuml 2017
010 ●hoar

2.2.2.5
2019

b Colwtmnt 2001 c (mlnlmum) 6 (o) 2.2.2.6

●ceol.ratfan T, ●lfs only
Extornol VISWI 2009
Intarnal Vlsusl 2017 2.2.2.7

●nd 80eh9mlcm 1

.,. .. .

I

9’.

Downloaded from http://www.everyspec.com



●✌✎

1. SCOPE

1.1 ~.
internal bmmdln~ t.chnlquaa to ●anvre tbet
being ●valu. t.d “{11 r..ult fn ●.tlnf. etory
per fOr*mnc*.

1.2 bre** Of e~ r. A.. *S of Cone*r” I

1 .2.1 ~cml eharaeterl, t~.

a.

. . . ..b.

Strerigth of th. ulrelbond ●tt~Ch8Cnl
accordance with ●ethod 5008 of II IL-S
,. ‘.
@ond,lna sch*dulkv, coys,{ti:l,no thc,~c

.,echedtl lam.
. . .

#l L-s

SUBSF?C

Do#ol#c,

This subssct!on provldss 1

(!)

(2)

(3>

(6)

(5)

(6)

(7)

(8)

(9)

(lo)

Element ttihnolc.gy.

P.ek. o. tiehnolegy.

Thick ●nd thin fll= ●ubmtratm I

Att8chm*nt ●ater{ala.

Itmat mpread9ra.

Bonding pad ●{ze.

Bonding surface chmractaristlcl

Alumlrium wlrm. w.rleus ●Iz*s w

Gotd wlra, Vari OUO ●item umed,

B?ndlno gachlnc tmChnl QUO, -[w*c
Ultrmmonfc, th0rm0c09prammlon,

z. BE TAILEO QROUIRREBTS

2.1 A 91111Q*

●valuarlon. Evalls*tfosl of Mire belsdists to f
cotilnmtlen of tbo followlng ●atmrlatm ●nd t

s.

b.

c.

d.

e.

tc+ndtng tochntqu@.

❑anual bondln#.

Auto8atlc bonding.

Ulre cdmpocftlen.

Emal lost ulrc/rl Obon dlomet. r.

Lar@omt Mir9frfbben diDmet*r.

Conductor ●mt*ri81.

) -17721

Iou 8-3

IS TCBUAL

b the 9v91u9tlon of hybrid ● lcrecjrcult
I* manufocturlng Conmtructlon Cachnlqu.
nch.nleal wtrongth ●nd ●lectrlcml

\clud* the followlng.

In$tlaliy ●nd throughout Ilfe In
,D-Ba3. ‘

,“,oM,n,BIn t,b:, d.y.”lopunt. df the”.’. ‘. ‘: :, . . . ‘“.
:,. . ,.,. .,,- . . .....-...” . . .,,

. . . . .

)d .

)t-mwdoa, oeld bsl 1, Cbcrmosonlc.
8tc. ).

Icrocf reult bondlne ●urface clcsnl IIS*CS.

>f four bvbrld dovlce tent samples wltli s
Ie) sbstl h fmbrleatmd for tb!c
lble D-S sbsll ba p.rformod for cocb
)sbnlquas to bc auallflod.

I
4,1
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OIL- S1O-1772S

I

2.1.1 J*st mnmbla cOnt*a. Each test ●ampla dwtcc Shtll Conta!n.elements typfcsl
of device ●coombly ●na ●hell !nclud., ●s . ●lnlmu., .n Intemretmd circuit, trnnsintor,
dioda, capmcltor ●nd ro8istor chip. Thick ●nd thin film capacitor cnd realotor chlpl
mhmlk be u8*d. ulrt bonds ●ball Include OR* ulra from ●ach type of Cranslctor, dlodc,
Canmeltor wtd ?m#Ssror chip, rbrmm ulros from ●mch type d Intemrmt.d circuit ●nd five
Mlr. s connsc. tlno pack~sc Iaads pcr comp(,, ●- ●ppl Iccblo.

●oIE: Onl V Cbosc chips ●ctually ttmmd #n the ●mnufacturo of hybrids ●re rmquir*d.
For ●xmmple, If thin film reolctor eh{pt ●re not u-ad In ●anufscturod dcvieac. Chia
tvP* of chip Mould not hava to bo Ineludod In ths smplb dwicca.

2.2 J~~t fl~. To$ts ●nd t-st flow chsll bo ●s spectflod In tablo D.3. Two Unltn
●ach shstt be subjected to subgroups 1 ●nd 2 ttating. Only ●calcd davlccs sbmll bc
Bubjectmd to ●ubereup 1.

2.2.1 Ml Q bendc Ulre bonds .h.11 hmve ● ●lmtmum po8t-b8ke stranoth of ●t lctst
half the v.~ue Sp. c; fi.d tor bond. .v.lust.d .t post seallng In ●ccordance ulth ■ethod
2011 of M11-S1O-SE3. .,. .

,. 2.2.2 ~ted rmuork . . .. SImtilated. revork “shmlt conslii ml ● one-hour ‘bake &i 165..c ‘.
.min,ikum. or ●ccu*l rauork- . .. . ,:. . .. . ... . . . . . . . . .. ,,, .:. .-; .

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

2.2.3 “h rework 6[ I Uir. tionds: for subgroup ? shal t be rmplaced. line” .“: -.
Mire bond r.wirk i. to be. quallft’.d, ●Ii un!tc shol I b. a.ub J*ct*d to ●UbOrOuP 1
t**tlng.

bc2i~ij ~. AS ●n ●it*rn*t*. machanlcal ●hock (mathed 2002) ■w
Ihc low-t of strms to b. sppllod chtll O@ thmt umd tn Scrcsnln@ ●a ●

●lnlwm.

*

42
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II IL- SID.177ZB

I
Wboroup Iemt Oumnt I t y m* f*r*nc*

■ethod Condlt!ons (accept no. ) peraermph

recondl - lnterfiml vlmumt 2017 4 (o)

tlonlna Slmulst*d
reuork 2.2.2

Mondestruet #v* 20?.3
bond WI 1

Intmrnal v$mual 2017
Vmckag* ●eal
Stablfsctlon 1008 c (26 hours

broke ●t 150. C)
l*mperature 1010

Cycl lng
2001

!
M*ehanic,*l

shock
s*ml .:”. lot, i ‘“~“’y)“: ‘.,..:...-’,.3*mp*Ntu,r9 : ., ,. .””. C.(lea . .:. .; ,,, .,

Cyclf ino . . .cycl *8)” . . ... : “., .”
‘0’0 i

1 Stabll Zatlon 100FJ F (1 hour) 2 (0),,
bake

Packaoo del{d
lnt*rn*l vlmumt 2017
Domtructtwm 2011

bond w 1 I 2.2.1

2 081 {d 2 (0)

WI r* Bond 2.2. s

rouork
Internal vl*uml 2017
P.ek. oe raamml
sea I 1014
Stabltamtlon 1008 F c1 bow)

b8k4
Psckoge dot Id
Internal VI SW* I 2017
Ml P* bOd* 2011 2.2.1

..:,. . . . . .-
. .
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SEA LIUG,

1. SCOPE

R1L-S10-177ZB

1U9SEC110M B-b

oELIDOISC, AMO RELIDOIUG

1.1 ~. Th!o subsection Provldac for tho ●valuation of tachnlques for
semllna, daltddlng, ●nd rcllddlng hybrid ●lcroe{rcu{t packmoeo to ●amure b.rWti C!t Y
●nd to ●aeure thot 100me part lclos ●re not Introduced .Into tha bvbrid ●!crc.circuit ●s
● r.ault of tttete 0p9rati0nn.

1.2 brea. of concern. Aress of concern Inctude the tollowlne:

1 .2.1 procemm~.

● . Pr. c.p cl. anlne Drec.dure, Ild ~nd cov. r cl.. nin@ ep. r.tlons, ●nd . ..ling
[dry) box cleanl ine8s control mkthods.

● ✎ Ablllty to ●-t ●eal Integrtty ●nd ●xt. rrt. t V{ SUOI in ●ccordance ultl! methods
!014 ●nd 2009 of II IL- S1O-35S.

b. Control of
process.

c. Control of
d*l{ddlng,

d. Iecords of weld or Wtoctlc sch*dulms ●nd ●eet parameters for sach .si Ze
pmck.0* us.d. for .ach pmckage ●uppl Ier.

1.2.3 “i&wl.L. Abl I Ity to provant pln-to-cmmo or pln-to-pln shortq from ●aId*r,
IOOSC psrticlwa or ether conducttva mtertmt.

I.z.b ~. Ablllty to ●omftor wfcture ulthfn the s~al Ine
chamber ●nd to ●vclumte the moisture ●nd gao contant of the saalcd packsoa in
●ccordanea Mtth ●thod 1018 of ❑ IL- STO-LWS.

2. OEIAILEO 8EWl RCnCUTS (9-s ●-ctlon S for gonoral rcqulrmonts. )

2.1 ~- A ●int - of 22 ●lcctrfeally funetlorml hybrid
device test ●amplos ●hml I b, fabrlcmted for tbte ●valuntlon. Addltl Onal DrOUPS Of
slmf tar test samples shall bt fabrleatod for both df fftrcht packasc type ●nd Secllng
tsehnlque u80d. lho test so~los sfIaIl bt raprascntatlwe of dovfcoo In or to bt in
regular product ten, in th. Iar#aat lf .nd Malt.at 11 ~ckaso silos. If the ●-ll*lt
●nd larcoat seal perimot.r pocksow sra not sv. tloblo for tcmtlfts, Coftslderatlon sboll
b- sfwen by th~ w-l Ifyfns ●etlvlty for tho u$a of tba Mat .vollabl* parlmdtcr *Is*.

2.2.1 Um&mQLk. @cuork of flnc lock re].cto ●ball b- pwmltt.d onlv If
requlr.m*nt. of 111L-ti-30534 ●rm ●et,
●ud! t.

●nd IIOVO be-n ●pprovod during Cha ●octlon A

2.2.2 ~. E1.etrl-l t-tfns •h~~lt ●O ●
group A subgroups roqulrcd for final clcctr{c~l In serc.nine
quml lty cOnf Ormanc* ●v* Iumtl On.

2.2.3 ~df O* ●=r IIK. Per ●older . ..1 only.

● lnlmum. Includ* ●ll 25. C
and group A tcntlns In . .

..:

%
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2.2.4 PIMD ●nd loose ma rt!cle det*ct i 9R
particles re8ultln# from tha weal, dalld o
particles mhatl bc invaetl#at*d. lhe inve
of transparent tape over ● smal I helc (.o2
p-r; Is then plmcad on th* Ioocc particle
t.p.. The captur.d particles shmll be ●xa
Iooae Oarzlcl. n .h.11 b- det. rmlnmd ●nd co

D-17728

The parts shell show no ●v(denee of loose
r*8*ml prOc*aw. Any parts mhoulng Ioo. e

tigatlon ●h.11 concist of fastcnlng ● piece
to .040 inch) punched In tho lid. The

motar to capturi the partlclel on the
Ifwd sc 301 81n181m. The c*um* of the
;ectad.

MOTE : Loom particle recovery !8 only requl rod +or PIID reJectm.

MOTE : since very ●m-l I rntalllc pmrtfcla! could b- genoratod durlne tho process of
delfddlng .nd pr.p. rlno th. . ..1 lno ●urf.cel for rsaoatino. t Csroful Inspoctlon f 9
requ! red to d.t.ct latent de feccm, partlclts uhich could, In tlmc, find thalr wav
aeroas the @lmma b*ada. Any ●vldancn. ●lthkr vlmual or ●lactr{eal. of them part(clec
sh.11 r.qu!ro corrective ●ctl en.

2.2.5 Jnternal water vaDor. Three samples (0 failuras) or 5 campl*c (1 f*l lure)
ch.~1 have . .Imi.um {nt. rmal w*ter’vspOr content sf 5000 ppm isr cissc, 6 or >000 ppm
10, class s. ‘If possible, PIu D rejects shall not bc used for internal water .apor
teqt ino. ,.

... ..,,. .,,

2;z.6 .“”prt!ddini “8id ~
. . . ... . .. . . . .. .

. .Th; . .sc,)u.n>o.sktall” h ;i;;OF**d only’ ; -
.,.’

for the. ? pack. #.m for uhlch tho one delid Is t? b? quatlfi8d. tf dilid is not tO b;. .“
qu.llfl.d, th.n ouboroup 2 Is net ●PPtfcabl$.

2.2.6.1 Aft-r cwplst!on of ●II testi ●nd !f
deliddlno 10 to h awallflod. tit- Da; ts ●hal 1 than bc dotlddod one time ●nd the
sesl {ng ~urfsec prgpsred for” rot Iddln@ uolne documented procedures. In order to

@

●saure that no loos- conductlw. pmrtictan ●rm still In tho packmoe, the fellowlno
tectc ch.11 bc p.rformod:

● . Internal v{wuml {n*p*ctlon: tlethod 2017 of NIL- STO-223;

b.

c.

d.

● .

Utt(lxatlon of ●pproprlmte cleaning ●*thod6 to ●chlmve the required’ level of
cl*mnl!n.. u.

The pmrta #hall be VI BU911Y ●aemln.+ for Ioosm pmrtlcle8 which have ken
Introduced during ,the del Iddlne opcrotion. Durrw on saal ●rmmm ●ust be
remavgd. ?meeal, vssual lnSpOctlon in ●ecordmnee WI cl! SOtbod 201? of
ml L-s To-883.

e
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MI L-sID-1772B

TABLE B-b. semltn.. d~ . ●nd relidd I “0 aunkfflcmti Qfy

subgroup l*st Oumtity mtmrencr
Ilmthod Condltlons (eccmpt no. ) paragraph

1 sea 1 1014 22 (o)
S**I rwerk 2.2.1
Ext*rn*l vlsusl 2009
Elcctrlcal Z5° C only 2.2.2
Badloaraphy 2012 2.2.3
l*mp. ratur* 1010 c. (50

Cycl !I’19 cycles)
Vibration, 2007 s

Vmrlmb[m
f r.qu*ncy

seal lol&
PIMD test 2020

~.;
2.2.4

Et*ctrica I 25; c only :“
..’. lnt*rn*’k @it*r-, . ..lQ~8 . . . ~ .,. . . 3 fO)”” Or ‘. 2,2. s,,.’...

. . . . vq~r iontmtt ., ., ..’ ..~,. (, ,.. .. :,..,. ;., .

Leo.. partlclo ‘ ,.. 2.2.6
r.cev*ry ..:

2 D@lld 22, (o) 2.2.’6
2.2.6.1

.,. ,
. . . .

.. .. . .
,,. .

. . I
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1. SCOPE

{

1’
WIL- ST O-1772S

suBsEciloa B-s

OUALIf ICAIIOkl OPIIOU

1.9 ~.
I

●wtablfcho~ the roqulromonta pbrtleular to
qutlificnt ion option. Ifmtmrtinla ●nd ■snufacturlw conmtruct~on toch~quwm I!mt@d on
the OWL shal 1 be for those s.tcrlcis ●nd ●anufacturlst# conctructfon tasbnfquos mhlch
●re ●ctumtly t9#tod.

1.2B-~. Aroa8 of conc*rn Include ●t 1 those 1 lot-d in ●ubsactlonn
0-1, , . -.

2. OETAILEO REOUIREWEMTS [See ●ret ton R for gw$arml rtquirsrnntc. >

2.1 ler~ Ve hfcls.

.,2. 1.1.:’ ~; ~ .Lfst Of D9terlti9’mit# u“nUf9CCU~ln0 COn; truetlon’ “,
‘tcchnlqucs’ to bs qua’1 If.led by tl!c ■Wwfactuiar ctiilt”ba mubmlitad to. tks@ .quat Lf~tns . .

;’..

●ctivtty. A iimt vmhlele chat I be daf Incd hmned .on the tinuf@ctttr6r*s” ●amaasmarn of : : .
the ●ost cr!ricml fabrlcmtlon, ●saub[y, ●nd ●#ter!91 technolo#60w: ●nd :can be ●ctuai
production d.vfc. s or d.vlc. a ●p.clfleally ~ignad for thfa purpomo.

z.~.z ~. TEIe tcmt vcblelo shsl t bs fully ●ereonod to ●sthod s008 of
WI L- S1O-883 bofort quallf}eatlon Cestlna Is co-ctseod. Addltl Oman V. 911 r*UOFk tO be
qual If Iod ●hol I be demonmtratod be pmrt of pracostdltlenlns. VW taBt d.vices ●nd two
●t ●mmnta pm ●ach rowarkad test devleo chml d not be rauork~d. fbas* nonrsuorked
●lemmntm ●nd tmmt Vehlctan shsll b, claarlv fdwttlf I.d tm ordor .te prevlda reuerkod
v.raua nonr. uorkmd data. Evld*nee of th*ta p**condltionln8 ●t-pm ●hall ba presmntod
to the quatify(ng ●ctivity ●s part of the tm ●t .trmv*l *r.

2.1.3 ~. lhc devlcco, 811s II be chaekod for ●v$dmnee of damms+a.
Spmetmt ftxturlng ■ay kc used to prevmnt damage to the pmekmgo if thm fereo uwed #n
the test is greater than that which would bc’ used In normal ❑IL- S10-S83. lest ■ethoa
5008, tecting. I

2.1.4 ~. The bond ctrons~th test chal I bc performed to ● lot
toleromcc ~rcwsst dmfoctlvc fLIPO) of ? ter ,th* number of bonds. rho c98PI* Mlr*m
shml I b. pr.deml~net.d, rcprosattstlve of the bondc to tbo vmrlaus ●ternnto, ●nd
●vwnly dletrlbuted ●mona tbc ●amplo parts.

2.2-1 ~. El OCtrl CSl tootlnc sbml I b, st 25-C onlv.

2.2.2 ~. Electrical \aJocto from ffnal ●toctrlcsl toctlne In
●croening can b Umed for ●ubgreupa 4, 5, ●nd 6 tostlns. Ontv ●amted tmlta shmll be
subjsct~d to ●ubsroup 4.

2.2.3 sMkE2uM. Ths ●S- s@msNo parta UY bs us-d for 9ubsr0ups 1, 2. sttd 3
toatlno; ●nd thame teatc Idattlflod fn WI L- U. S8556 ●a domtructlvo c*n bt performed
only in subproup 3.

2.3 ~. ~11 Cc-t lf=ft~. •~ ● ●Inl-f cxcopt ●s nat.d hcr@ln, shotl --t
. .

tha requlrommntn noted In ❑lL-N-36534 ●nd ●IL. STO.883.
.,

I -, ,.
67
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MIL- STD-1772B

2.3.1 tha pmrto shall thow no ●v!dence of loom.
particles. Any p.rtm 8howtn0 loos. part lcl.s hall b- Invaatlaotsd. The
Inveatlgatlgn ●hall cons{at of f.ct.nlno . pi-cm of trmnmpmront tepe Qv*r ● small hole
[.025 to .040 Inch] ounchcd In Ch* ltd. Tha pmrt Is than plscsd en Chc Leost pwt{cio
tester to c.ptur. the pertlclea on the t8p8. Tha cmpturd particles chsll be
evatumtod ●t 301 ● lnlmum ●nd tht of fondln~ pertlon of th. precoem ldentlflod ●nd
corrected.

UOTE : loom part lclt racov*ry {o omty r.qulrod for PIUO rsj-cts.

2.3.2 JQfer”.1 “l= ~. LOO** part fclo recoverr ●nd lnt*rn81 uatmr
vapor teetln@ ●hml I b. p.rform.d e.r. fully to .lnlmlx* d.mm~. ta th. .r..a to b*
inspected.

2.5. s -nal u*t*r v88e . .

2.3.3.1 subgroup ~. Internal water vapor cent.nt Zestlng 1s for Infer..tlon only.
Al [ Constftu. nts SII .11 b. ,eport. d.

2.3.6 ~rnal Vfaual ●nd ■m~. In ●ddlt ion to thm Crltarlm c.f MIL- S! D.6S3, I

■~thod 2014. thlc fnop.ctlen ●h.11 v.r{fy thmt no d.magc ha- occur rod to the elament
●nd subs trmle ●t t.ch .

48
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I

;ubaraup T9st RI . . Ouant I ty *-fcr*Ilc*
n*thOa L ~X:l.n. (*ceQPt no. ) paragraph

1
I

lhtrma[ chock 1o11 c, Is Cycl., 5 co)
T*mp. rmtur* cyc[lng 1010 c. 100 CVC1*C
Constant ●c.*l*r*ti Oo 2001

or jy;J :::
2.3.4

Ifeehbnlcel nhock 2002

1“onl$
sea 1 1014
PI*O 2020 D 2.3:1
Electrical 25*C Onty
Loose particle

2.2.1
2.5.1 .:2.3.2

r.co”., y :.
lnt*r,nal visual ●nd ,, .,. ,

.m.chanlcal. . . ,,. .2094
,. ,. -’..;.,:: ; ,“’ . . .

..”. o\*#, b9, . . .. . . . 2019 1’ ‘“-: “ “.=~” “
2

I
llechmnlebi ●hock: 2002 8, r, On[v 5 (03 2.1. s
variable +roquoncy

vfbrmt ton 2007 T onlv
C0nmt9nt ●ccwtar*tlon 2001 k, ?, only
exTWn,l Vlsusl 2009
$*-1

2.>.6

1034
PIMO 2020 B
Electrical

2.3.1
25-C OIIIV 2.2.1

LOeSS FIart{c Ie
r*e Ov*ry 2.3.1, 2.3.2

Internal v19ua I
●nd ●echmoieal 2014 2.2. S, 2.3.2

3 Stablllcatlon bake fO08 4S0. C, 1000 5 <0)
/ hour.

c Onstant ●co*ler*t Ion 2001 ?, only
I 8*1

2.s.4
1014

E lectrtcai 2S”C OnIy Z.z.l
1ntmrnal u-$*T v*psr 101B 2.s.2,

I nt*rnal VI DU*I ●nd
2.3.3.1

-ebttt!emt 20t4 2.s.6

.

4 s tabl Itamtlon bbkt 100a F. 1 hour 5 (01
o onti ●t rangth 2011 2.f.4

s c em~tsnt ●ec*l*r*tfon 2001 c ‘*lnfaa s [0) 2.3.4
I nternal Vlmat ●rtd

2014 ~:A,%”
2.S.6

mochanle.1

b 1 nt.rnal v.s. r ..por 10!8 ‘E (0) 2.3.3.2

5°;1 )

I

.; .,,
. ,,
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I
Subatrat. ●aterlm[

Conductor ●atertal
or prec*aa t.mper*ture

Ole or c(emsnt ●ttach ●mtsr

Substrctc sttach ■steria[
or prace*B t.mp.rotuce

818

P.cka~e/tid ●tructure
or plat i.n~ ..te.rjsl

P.cka#e lid/bc~e ●.to?4a(. “.:

. . .. .. .. . . .. . . ..,:,.. . . .. .
Ulrefband ●mtbod. tiater(als,.. .

or .dttin. $enn

Seal ●ethod, process, ●.tov$. k
or ●tmosph. r.

1, z. 3. 4. 5

1. 2. s, 4, s

1, 2, s, 6, s, 6

1, 2, 3. 4, 5. b

1.2, 3.4, S.’.,
. .

7, 2,:3. 5’””

1, 4

1, 2, 3, 6

so

. .. .
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Wtl. srv. t??ze

I

I

COIICLUDIAIG mATER!AL

Custodfanc:
APw - Ea

Pr.paring .Gtlvlty:
A!r Forca - 17

tlavy . EC
Alr Fore. - 17 heent:
MASA - mh BLA - ES

aev{w ●ctlvltlen:
Army - AR, RI

(Frojwt 5962-1222)

Usvy - SM
Air Force - 11, 19, 8S, 99
OLA - ES

User ●ctiv iti es:
Army - SM
Navy - Al, cc, Mc, 0s 1

,.,, .
.. .. . . . . ““, ..., . . . . . . . .

. . . “.. . .
. ,..

,.
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