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Ml LITARY SPEC1FICATICU

HYBRID MICRDCIRCUITS,
GENERALSPECIFICATICN FIXI

This sp2cificatim is ~roved for use by all Deprt-
nents and ASrcies of the Depnrtmmt of Defense.

1. SCOPE

1.1 ~. This specificatim establishes the gereral requirements for hybrid
microcircuits ard specifies the qiality ard reliability assurarce requirements *ich
shall be ret in the acqisitim of such devices. The types of devices covered ty
this specification incltdt tit are mt limited to hybrid microcircuits and rnicrwave
hmrid or integrated circuits. Detai( rqirmmts, specific characteristics, and
other provisim uhich are sensitive to the pmticutar intended use shal L bt specified
in the apfalic8ble acquisi tica &cmmts. Thret WI i ty essurmce rqi rernmt opt iOFS
directed at, tut mt limited to, IW dune custm dsvices, mdim vDLure custm or
catalog devices ad high volum catalog starxiard hybrid microcircuits (tabte I,
options 1, 2 and 3 respectiwly) are provided for in this specificatim. T’io quality
assurarrce levels for hybrid microcircuits, class S md B, are also prwidf.d for in
this specification.

2. APPLICABLE DCUUF4ENTS

2.1 Govwrm?nt documents.
.

2.1.1 scecificatiar!s. stsrdards. ard hm&.mks. The follwim specificatims, +
stardards, md hardtwks form a part of this dxuient to the ●xtmt specified
herein. IAIless otherwise sptci f i td, the issut of these d-acunents are those 1is ted in
the issue of the Department of Defense Irdex of Speci f icatims md Stmdards (Dml SS)
ad sqplment thereto, cited in the solicitatim (see 6.2).

SPECIFICATIWS

MILITARY

MI L-S-1%00 -

MI L-I-23011 -

M1L-M-3E51O -

MIL-N-46025 -

MI L-N-46026 -

HIL-l -46058 -

HIL-M-55565 -

1

Semiccmdmtor Devices, General Speci f i cat im for.

lrm-Nickel Alloys for Sealing to Glasses and ceramics.

Microcircuits, Gentral Specificatim for.

Nickel Bar, Flat Hire (Riti) arti Strip (For Electrmic
Use).

Nickel Rod and Wire (Rc+rd) (For Electrmic use).

IIwulatin Cmpmd, Electrical.

Microcircuits, Packaging of.

Wntficial ccmnmts (recmmmdatims, additicm, deleticms) ard arri pertintnt
data which my be of use in inpwving this dcmmmt shoutd bt a&fressed to:
Ram Air Develcpnent Center (RBR-2), Griffiss AFB, NY 13441, W Imins the
self-addressed St6mlardizat ion Deam?nt Inprowmnt Proposat (DD Form 1426)
awe arim at the ecd of this docurent or & [etter. b

#MC N/A FSC 5962
DIsTRIBUTIDN STATEMENTA. ~oval for pdiic release; distritucim is Uiimited.
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STAliDARDS

FEDESAL

FED-STD-209 - Clean Roan ard Uork Statim Reqirmmts, Cmtro(led
Envi rc+mmts.

IULITARY

HIL-STD-284 - Definiti.ms of Item Levels, Item Exchameabi lity, Models
md Relsted Terms.

MIL- STD-?50 - Test Methods for seniccrdctor Devices.

III L-STD-SS3 - lest Methods ad Procedmes for Ificroe(ectr.mics.

MIL-STD-975 - NASA Standard Parts List.

MIL-STD-976 - Certificate.m ReqJiremnts for Microcircuits.

MI L-STD-12S5 - )!arking of Electrical md Electrmic Parts.

HIL-STD- 1331 - Paran?ters to t.! Cmtro[hd for the specification of
Microcircuits.

MI L-STD-15ZI - (kwrectivs Action d Disposition for NOrcmf orming
U9terials.

MI L-STD-1772 - Certification Rqirtmmts for H~rid Microcircuit
Facilities ard Lines..

MIL-STD-45&52- Cnlibratim system Rsq.iirmsms.

2.1.2 OtherGovernn?ntdocumsnts.drawims. snd & Iicatiom. The follouimg
other Goverment dactmmts, drawiws, ard @l i cat ims form a part of this docurent
to the extent specified herein. Wless otherwise spscifi cd, the issues are those
cited in the solicitatim.

Handkoak H4/l!4 - Cann?rcial snd Ooverrmettt Entity (CAGE) Ih&.aok.

DLPM 8200.2 - Procurtmnt Qm[ i ty Assurmce Stqfwrt m%ma[ for Defense
Cmtrect Adnini st rat im Service.

A!AV.3HIPS O%7-19U-4O1O - !Wufsctursr, s O.ssignnting 2@01s.

(Ihless otherwise itwdicated, copies of federa~ md military spscificatims,
statdards, and ha~s are available f ran the Naval Ptbl icst ims snd Form
Center, (ATTN: NPCOS), 5S01 Ttir Aveme, Philadelphia, PA 19120 -5099.)
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2.2 NOlt-GOvermWlt d licatims. The follcuins docments form a part of this
doctm?nt to the extent specified herein. linless otherwise specified, the issuss of
the da~ts *ich are DdJ adopttd are those listed in the issue of the ECCJISS
cittd in the solicitatim. unless otherwise specified, the issues of datm?nts not
listed in the D~ISS ere the issues of the docments cited in ths solicitation (see
6.2).

AMERICANWIETY FIX TESTING AMJ MATERIALS (ASTM)

A3m S4S7 - Weasummm of IWal ml mide Coating Thickness W
Micr.ascqical Exmirmt im of a Crc6s Section.

ASTMB567 - lkeasurementof Seating Thickness by the Beta
Bedscstter Methcd.

ASTH-F-15 - Irm-Nickel-C&lt Sealim Alloy.

ASTM-F-SO - Nickel SealitW Alloy%.

ASTM-B-17D - _ F,= Electrolytic @per Refinery sh~.

(A@ icatim for copies shmld be ad$ressed to the Antricm Scciety for Testing ard
Materials, 1916 Race Street, philadtl~ia, PA 19103. )

ELECTRCUIC IIRMJSTRIES ASSWIATICM (EIAx

JEP- %9 General Stardard for Statistical Process Ccmrol.

JEP-1OE - Distrits.Jtor RtqJi remnts for Nerd inn EIectro; stat ic
Discharse Sensitiwe (E3DS) Devices.

JEP- 109 - Gentral RtqJi remnts for Distributors of Mi I i tary
lnt~rated Circuits.

JEDEC-STD-9 - Metal Package Specificntim for Micrceltctrmic
Packages md mwms.

(A@iCatiCm for CCpi= should be addresstd to the Electronic ltxk!stries
Associatim, 2001 Ep? Street, Il. U., IL9shingtm, 0S 20006. )

(Non-Govemm?nt stmdnr~ .%+ other @licatims are normally available fmn the
orgmizatiom that prepare or distrib.ne the docunents. These docments also my
bt available in or through libraries or other ‘informtimal services.

2.3 Order of tmectdence. In the event of a cmflict betueen the text of this
docunent md the referemes cited herein (except for related associated dttai 1
SWCifiC.9tiC4W Specificatim sheets, or us standards), the text of this dmmmt
takes preeedeme. Nothing in this docment, however, sqatrsedes .q@icde laws
ad ‘regulations utless a sptcific ●xenptim hes &en c4taimd.
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3. RE91JIRSHENTS

3.1 w. The manufacturer of h~id microcircuits, in cqal iame ui th this
s~ifi~tim shal L have * use wtitim and test facilities ard a WLity and
reL iabi 1i ty assurmce program adeq.mte to assure swcessful ccnpl fmce Mi th the
provisims of this specification and the associated acqjisiticm docunmts.

A-Y Of a h~rid ~~facturer to meet the rsqui rsmnts of this spscif i cat ion
shall be dXerminsd by the Govsrrmmt ~lifying activity. The irdividuat item

rswir~ts *aLL L= as s+.ecified in the associated ampisitim domnsnts md
herein. CM(Y hybrid microcircuits +ich are inspected for end met all the
requirements of this Spscificatim and the associated acqjis itim &_ts sh.g(l
bs mrked as cmptimt md dsLivsrsd.

Facilities mid F?cgram listed m the aualifisd Marufectursr, s List (-L) may bs
used for the mrmfacture of other than cqsl imst hybrid microcircuits; howwer, my
w or reference to ccopliant device mrking (3.6.8.3),classS orS certification
statusor this .apscificatim in such a WY es to state or i@y sqivalsmy (md
ther+ Government tirsmmt) in cwm!ctim uith m~[ imt devices is
prohibi ted md my be cause for mvamt im of cert i f imt im or @4L status (or
both).

NOTE: Uwn arrf mmufactursr, cmtmctor, sik.mntractor or original e.+ipmnt
Imrufacturer (OEM) claim a &vice is mtplimt Mith MI L-STD+S3, al 1
p+wisiats of MIL-STD-SS3 shall be rest.

3.1.1 Reference to a- isitim d4cunmt. For the FUrFCSSS of this
swificatim, *m the tem ‘as spscif is& is ussd without ditimal refertnce to
e specific l.acntim or docimmt, the intended reference shalt & to the awlicable
ac~isitim ducmmts tihich m+-tstitutss the dstai led hybrid specificatim.

3.1.2 Cmf[icti m’ rem irenents. in the event of cmflict bstueen the
rqjr-tS Of this SPecificatim ar@ other ~irmmts of the q@icabLe
aCXFJISi~im .+OXSmnt, the prscsdtnce !n uhich documnts shall gcwem, in descding
order, IS as follcus:

a.

b.

c.

NOTE:

3.1.3

*licabLe Standardized Military Oranim, scw-cecmtrOL d.acunent (or
drauing) or dttai L drawing (or specificatim).

This s~ificatim.

Spscificatims, stmdards, ard other documnts referenced i“ sectim 2.

Ordsrim data (see 6..?) my bs provid@ in the pmhase order or cmtract;
hc++ever, mymdif ication or deletion of my of the reqiremnts of this
sptcific?tionuill resu(t inthemrufactursdd wicebsingdssmd a
~qllent h@id in accordwce with this specifimti. m.

Terms. definitions. rmthcds. ani swtals. For the ptrposes of this
Smcificntim. the terms. definition. mcthcds. ard swfkak of MIL- STD-SS3.
U’IL-STO-F30, rnll-STD-133i ad those crntainsc”kerein &hsLL a#y e-d shnl~”be used
in C+@ic+le aqisitim dacunsnts Uhersver they am pertinent. The Govermt
qmlifyitsg activity shall interpret the definiticm of 6.6foruseiherever
psrtinent.TheitemIevekofprt, sutasstily,assadsly,mit, groqa,setard
swtsm,asken astheancillarytermsaccessoryandattadwmnt,cnntainedin
MIL-STO-2S0,shallbea~licabletothisspecification. 10 further describe a
particular ~ of h~id microcircuit additimal modifiers my be prefixed to the
Wl= ~.

3.1.3.1 Antistatic materials. Antistatic mterials ~ich resists trit.aelectric
charging p cmtact ad ssparetim uith other mteria Ls shall be used as

awrcpriate. Plastic materials inpreis!-sted with mtistatic w.ents (antistats) are

antistatic if their swface resist ivity is bstusen 1 x 109 md 1 x 10
14

C%nmlsq.
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3.1.3.2 Baseline irdex of dmmmts. The qalifyim activity shall review,
a&prow, md mintain on file the proctdmes, process specific.stims ad process
cplificatim rqorts that are ingt!ntral, the docmtnts *ich establish the
baselint for a givmhybrid mwufacturer in satisfyirw the rqirtmtnts of
certificatim ard .q$t Iificatim in WCordmce with secticm A ad B of HIL-STD-1~.

3.1.3.3 Sum-in lot. The turn-in lot used for ~rposes of PDA or p3ttern failure
accant~ility (or both) shall bt as dtfintd ty the mrwfacturer and qwovsd by the
qwlifyina activity.

3.1.3.4 cmsma!d bred. A wire tad plwed m top of amther Mire bmi or wire
shall be permittsd mly as sptcifitd herein.

3.1.3.5 Ccrductive materials. Cmrhxtive mterials capable of electrostatic

field shielding ad hewing a vulum resistivityof 1 x 1/ chmanmximmor a

surface resist ivity less thm 1 x 1# elms/sq shall bt used es qprcpriate.

3.1.3.6 DeLta (A) limits. Delta limits, rnnximm changes in specifitd
p.srmeter reedings thich ~rmit device acceptmce m specified tests, shall be based
m cmparism of prssmt masurtmnts uith specified previous msasurtmnts. Note:
Wwn sxpressedas a perce!ttaeeval~, they shall be calculated as a prc$ortion of
previously mesured valws.

3.1.3.7 Dissiwtive mterials. Dissipative mterials havim a surface

resistivity brtueen 1 x 105 ard 1 x 109 ohm/sq shall bt wtd as appropriate.

3.1.3.8 Electrostatic discharae stmitivitv (EsS>. The level of smmptibility
of hytrid microcircuits to d-maw bf static electricity, ford bf classification
testing, shall bt used ss the basis for assigniru an ESDS class.

3.1.3.9 ELemmt. A constituent of a h~ridrnicrocirmit that cmtritutes
directly to~~ratim, (e.g., chip rssistor, capacitor, diode, transistor,
integrated circuit, SAU, titrate, packase, etc., imrporated into a hybrid
microcircuit) shall be m ●lmtnt of the hytrid microcircuit.

3.1.3.10 Fina[ ?eal. After mrufacturim qxratims +ich ccaptete the enclosure
of a device followm all allcu+le rework so that further internal processing
camtot be psrfomed, md for the ppse of seal date ccdt idtntificatim ad QC1
testing, the final seal date cede shall be ussd.

3.1.3.11 Com iiant h~rid microcircuits. Cmplimt hytwid microcircuits shall
met, uithout exceptim, all of the rqiremnts of this specificatim.

3.1.3.12 H~rid microcircuits. Hybrid micr.xircuits shall cmsist of a
ca?binstim of two or more of the follouing elements:

a. Film microcircuit (see 6.6.7).

b. Monolithic microcircuit (ste 6.6.11).

c. Smicon$-ictor ●lement (see 6.6.20).

d. Pa=ive chip or printsd ordeposited stbstrateeltmnts (see 6.6.14).

3.1.3.13 H~ridmicrccircuit tme (device tree> . .The term ‘)hybrid microcircuit

tin=” (&Vice tree) refers to a simle specific hybrid micrmircuit cmfisuration.
All sm@es of a h~id Microcircuit ~ shall bs ●ltctrical(y ad fu’ICtiOrMllY
interchangealie with each other, have the sane electrical ard envircfmmta L test
Limits A use the sme wkagt, rmterials, piece parts and assemb(y processes.

5
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3.1.3.14 It-s r.scti.m lots. Inspection lots shall c~ist of a .+mtity of hybrid
microcircuits of a simle hybrid micrccirmit type (rqired for grciq A) or
several different circuit typts (a LLcued for grq B, C, md D tests m(y) in a
sing Le package type erd lead finish sbnitted at me tim for final acceptance.
All &ices within each impection lot shall bt finally sealed in the sme period
rot exceedim 13 *s. Iptim tOt identification shall be mintaimd frm the
time the lot is fomed mtl I the lot is acctptr.d. Impectim lot tr.seetiility
shall be Imintaird to the productim lots fmn uhich it was fomej. For class s
devices, m inspectim lot shall cmsim of ant prtition lot.

3.1.3 .14.1 It-mtction lot fot-nwtim. I-tire 10t for-mtim is r~ircd if
the inspsctim bat is to be fot-mlly accepted by the lot related WI testing of
MI L-STO-883, methcd 5005 or method 5003. If the in-lint pocess verificatim
testing altermtiw is used, impectim lot formtim is mt reqIired. For in-Lint
process verif i cat im, process t mce~i 1ity mist be mintaird swh that h~rid
devices cm b clearly identified to specific peri0d5 of in-lint pf.acess testing.

3.1.3.15 IItsulatim nnterials. Insulatim materials having a volunt resistivity

of 1 x 1012 elm-m mininun, or a surface msistivity of 1 x 1014 chn6/6q
minimn shall be med as qirtd.

3.1.3.16 Ncmmtiruws Drcdxtim. Nmcmtimcus pwd.xtim sha[l occur uhen
devices are held trf the nwwf.acturer, uith m adjit ic.nsl ~senbLy work prf cmned,
for more thm 30 days.

3.1.3.17 Percent defective allouable (mA>. Percent defective altoueble shall
bt the mximn cbservtd percent dsfectiw uhich ui I I permit the lot to be c.ccepted
after the sptcified 100 percent test.

3.1.3.18 auali fyi m activity. The qmlifying activity shal( h the
orgmizat i-l elemnt of the Govermt that grants cert if i cat im and c@ if ied
Manuf.scturers 1ist (QUL) status.

3.1.3.19 Amisitim dc.=mmts. AcqIisitim docunmts shall cmsist of the
purchase ordtr or cmtr=t, scurce cmtrol dacutent or drwing (we qperdix C)
Starde.rdized Hi IItaty Drawim, or detai 1 drwings or sptcificati.ms as .s@ic.able.

3.1.3.2Tl Aemiring activity (orocuri m activit~. The orsmizati.ana[ ●(merit of
the Governn?nt tiich contracts for art i cLes, st@ ies, or services my authorize
a cmtractor or stimt ractor to be its agent. hlwn this orgmizationa[ e(ment of
the Government has siven sptcif ic nri tten authori zatim to a contractor or
stbcmtrector to serve as agent, the agent stml L rut have the authority to grmt
naiwrs, deviat iti or exceptiom to this specificatim mless spteific uritten
euthorizatim to & so has aleo been given bf the Goverment organizatim tiiti is
the pr~ring activity, or qmlifyim activity.

In the ebserce of a s~ific acqiring activity, the ac~iring activity shall be an
orgmizat ion uithin the sqplier)s ca?pmy that is i~t of the grcq
rtspomible for device desire, process dtvelqmtnt or scmenim, or my be en
indepmdmt orgmizatim wtside the q@ier, s cmpat-rf. Qunlificatim,

r-(ificatfm Or ai~rim d9ta mst l= maintained m file and ke availeble for
revieu * the qt.mlifying activity at-d future tcq.tiring activities.

3.1.3.21 Prc&ctim Lot. A Pr-ticm lot shall cutsist of a device
mtwf=turrd frm the sam basic rau mterials m the sane Prbtim line,
processed tir the sme rmrwfacturing tedmi~ ad cmtroIs mim the sat? typ
of qiprent. The prtitim lot shall bt formal at or prior to device kit
prepmatim (i. e., release to umufacturicg). In additim, for class 5 devices,

all mxerials shall bt frm the sane ittcming impcctim lot for each ●lemtnt.
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3.1.3.22 Stardnrd evaLuatim circuit (test ccuc.m or vehicle>. Test vdicles or
c~ that sim(ate the assenbly pmctss, materials, m-d cm-strirtim techni~s
- m the nmwfacture of actual hbrid microcircuit t t- shal 1 bt nnrufactured
in m actual prcdctim emirc+-mnt by traimd persunel using qmaved test
mthb ad pruce&res with proper traceabi 1i ty records. Stardmd evaluat i m
circuits my be used for process .qidificatim wrpcses in lieu of actual devices.

3.1.3.23 Wafer lotq. Uafer lots shall consists of microcircuit wafers formal
into lots at the start of wafer f~ricat im for h.amgw process”lttg 6s e groq..
Each lot shall be assigred a miq.e identifier or codt to providt traceebi(ity md
mintain lot integrity thrcughwt the f~ricatim process.

Uaf er 1ot process i w m a hmogeneu.s 9ra!Q shall bt eccawlishd by my of the
fol I wing procdres, providirg process schtdles ard cmtrols are sufficient 1y
mintained to assure identical processing in acmrdame uith wocess imtnxticm
of all unfers in the lot:

a. Satch prccessiw of all wafers in the refer lot throwh the sam machine
F+Octss sttps simlt— lY.

b. Snminum6 or ~tial processims (wafer by wafer or botch portims of
wfer lot) of al 1 biafers thr~ the sane mchims or prccess steps.

c. Parallel processing of portims of the uafer lot thrcu@ mltiple machines
or process staticm m the sane certified line, pr.wided statistical
qality control insures ad dsrm?strates correlation bstween statims and
acpmately processed port ims of the uafer lot.

Rework of a nafer (I. e., the strip md redepositim of a layer in ord.w to corrtct
a nmmnformmce to a s~ificntim limit) shall mt te allowed. Additicml etch
to correct a ncmmfommce to a -if i cat im 1imi t, *otoresi st strip ati rtmat,
or processing to cmtinut or finish irccnplete proce8 sir& shall mt te cmsid? red
rework. for class S, tiiti.annt dsfmsitim of oxidatim, glassivatim, or my
intercumect laxrs (e. g., polysilicm, almitwn, etc. ) shall not bt allowed.

3.2 Item rem irerrents. The indivichal item wirmtnts for hbrid
microcircuits deLivered txder this specification shall b dacuntnttd in aqisitim
docunents. Unless otherwise aWRWed by the qi ring activity, at 1 h@rid
microcircuits shall hwe m qtrating tmptraturt mwt frm -55°C to +125°C d
any referemes to minimn or mxinun cperat ing tenperatwes shal 1 refer to the
respective louer end !qper limits of this rmge (i. e., the mximrn f#icable
operat iftg case tenptrature or arbiem t~rature shal I bt specified). Cmtractor
prtpered swrce cmtrol dommtnts in accordance with qpetdix C shal L be amroved
by the ac~i ring activity as accept~le for the requi remnts of a specific c.mt ract
or order.

3.2.1 Colntw of tincture. Al 1 h~rid microcircuits shal I be manufactured,
asseirbltd, end testtd uithin the U.S. ard its territories, except as prmided by
internntimal asreemmt estebl ishine reciprmal and tcpivalmt GOvernmnt .qm Iity
system .91d procedures.
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3.3 Classificatim of rew iremmts. The rqi remnts for h@rid microcircuits
are dtlireated herein as follcus:

Tit(e Paragra*

Oual i ty asaurame 3.4
Certificatim md qmlificatim 3.4.1

Elment evaluatim 3.6.2
Process cmt rol 3.4.3
3crtmi ng 3.4.4
WIity cwtfonmnce inspectim (ml) 3.4.5

Tr.weabi I i ty 3.4.6
Ccaf igurat i on com rol 3.4.7
Design at-d cmstmctim 3.5

Ikmkmmhi p 3.7

3.3.1 Certification of cmfonmnce and arm isitim traceebi 1ity. Metwfacturers
or stqpliers incltiing deaters md distributors uho offer the prbt descrikd by
this specification shall prwidt uritt.tn certificatim, sigmd by the corporate
off icer who has nwmgemnt res+ans.ibi I i ty for the prtit im of the prtit, (1)
that the prc&ct being SW@ ied has been mmfactured ard tested in accordance iii th
this specificatica md cmform to all of its rqiremms, (2) that 81( Wcdmts
are as &scrited m the certificate which accapmies the shipnmt, and (3) that
dealers eti distributors have hmdltd the prockut in accordmce with the
requlremnts of J2DEC PIMicnticm 10E w-d 109. The respsible corpmate official
W, W dccmented =wthorization, designate other rtqmmible irdivihls to sign
the certificate, lwt, the resprtsibi 1ity for wnf omi ty with the facts shal I rest
nith the resp.msible mrporate officer. The certification shall bs cmfirmd by
.dc.xnmtet i m to the Govmnmnt or to users uith Goverruent cmtracts or
stimt racts, rtgardh.as of whether the prtits are acqi red di rtct 1y f ran the
mruf.acturer or frm mother scurce such as a distributor. Mwn other scurces are
imolvtd, their a~isitim certificatim shall be in tiitim to the certificates
of confonmnce end ac~isi t im traceabi 1i w provided bj the nwufacturer md
previous distritutom. The certificate sha(l irchdc the follcuim informtim:

a. Nfm4facturer docmmtat i m:

(1)

(2)

(3)

(4)

(5)

[6)

(7)

Mmufacturer, s m ad tires.

Custantr, s or distributor, s nmc cd ed+ress.

Device ~ ad prodxt assurmce level.

Lot date cock ard Latest reimpectim date, if a#icAle.

Ouant ity of devices in shipnent f ran mrwfacturer.

Statement certifying prd.ct conf ormme and traceabi I i ty.

Signature arxl date of tmnsactim.

b. Distributor doctm?ntatim for each distritwtor:

(1) Distributor’s nmt ~ 8ddr=S.

(2)Mared addreasofaxt.anm.

(3)Ounntity of devices in shipmnt.

(4) Latest reimptctim date, if e+@icabLe.
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Certificatim that this shipmnt is a part of the shipmnt covered LW
the ncmi+actureras docunmtat im.

signature ard date of tramactim.

3.4 cua~it~assurancerewirements.TW levelsofq.mlityassuranceCCIESSS
andB) are providtd for in this specificntim. Class S is the highest qJalitY
assurance level of this specificatim ard is intedsd for space awlicntim.
Delivertd &ices shall be those hhich have been tijtcted to ad passed all
a@icabLe wirerntnts, tests, ard impectims detaild herein. Devices or lots
which have failed to pass any tests af@ied or acceptance criterim (KIA, smple
size (accept rmber)) shall mt & dmmgraded to my Ioutr qbality assurame level
●ven the@ that test or criterion my mt bt a reqi remnt of the lower level
(i.e., a failed device or lot shall mt be accepttd). ALL of the rwirnmnts
cmtaimd in this s~ificatim a@y to every cqlimt hybrid microcircuit except
here t*le I spc.ifically provides for an alternative.

The q.iality as-surmce rqirantnts for a h@wid microcircuit typt shall be
dttemintd at tht tire of cmtract regotiat ica md ecceptmce and shal 1 cmsist of
ore of the three cptim flows provided in teble 1.

TASLE 1. Quality assurame rem i mm-its.

Rqi remnt

Certiffcatim
G.?reral
MIL-S7D-1772

Owlificatim
Prtit,
MIL-S7D-SS3

Process,
MIL-STD-1772

Cmf iwrat im
cmtrol

Trace&i 1ity

Ehnent
●valuation

Process cent rol

Serial izatim

Screeni ne

impectim
Grow A
GroqI S
Grow C
Gro!# D

Refertnce
mrawati

3.6.1
3.4.1.1

3.4.1

3.4.1.3
ard 3.4.7

3.4.6

3.2.4
m-d 4.b

3.4.3

3.6.6

3.4.4
alrl 4.5

3.4.5
ad 4.6

Rtq.ti red Req.Ii red
Sectim A Sectim A

Not mired Not rtr#Ii m

Section 5 Isection B

Req.Ii red IRqi rtd

Rqired RtqJirtd

Rtq.! i red ReqJi red

ReqJi red Rqirtd

Cless s class s

Methcd 5GGS/Methcd5538
Wthcd2017

In-1ine Mtthcd 500S
4.6.2.1.1 4.6.2.2.1
6.6.2.1.2 4.6.2.2.2
4.6.2.1.3 4.6.2.2.3
4.6.2.1.4 4.6.2.2.4

*tire 3

Req.Ii red
Sectim A .

Method 5CQ5:
test cmd tiuu
A, B, C, D

Not rcqui red

ReqJi rtd

Secpi rtd

Not r~ired

classs

M.ethcd 5GU4 except
p-esea I

Method 5D05
4.6.2.3
4.6.2.3
4.6.2.3
4.6.2.3
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3.6.1 Certification md w al ificati.m.

3.6.1.1 General. All h~id microcircuits furnisld -r this specification
(except opt~HIL-M-3S310 QPL &vices - see note) shall be devices ~ich are
fabricated at a foci lity certifitd in accordame i+ith MIL-sm-1772 for the
a#icnble device class.

NOTE: CQtim 3 hybrid microcircuit rnnmtfecturers that have a h~rid micrmirmit
type listed m the aPL for MI L-M-3S31O my also have that &vice listed m
the ml for MI L-H-3S534. III L- STD-1772 certificatim is not r~ired for
the spteif ied WL/WL listed hybrid micrccirmit type; houever, the
facility at ihich the dtvice is m!wf.sctumd nwst bt a ISIL-STD-976
certified facility ard nust ke within the U.S. ad its territories, except
= provided W intermt imal agrt.mtnt est+l ishing reci~cca L and
eqnvalmt Governnmt qml ity system ard procedmes.

3.4.1.2 Pmceckme The hybrid rnicroci rcui t mrufmturer shal 1 est~L ish ad
ir@mmt a~&urmce program as defimd in a-ix A and MI L-STD-1~.
The hybrid mmfacturer shal 1 arrmgt to have the Gwermt q@L i fying activity
perform an atdit in accordwwe with sectica A of MI L-STD-1772 for the purpose of
certifying a Imwfacturer. All dccunentatim rqired by a-ix A and MIL-STD-
1772 shall ke .avail~te for review at the time of mdit. Wmn the qmiifyirq
act ivity determines m the Lmsis of their mtwfacturer mdi t that the !nmukturer
is eligible to pecdce hybrid microcircuits, the mrmfa.cturer shall receive written
mtificatim of certificatim. The atdit ani uritten mtificatim uill be
ptrfomed by the Govermmt sime it is the intmt of this specifimti. m
to prc..’ide a single qmlifying activity to wove the facilities at-d lines.

Fo{ l.anim imi tten not if i cat im of cert if ic~t im, the mrufecturer sha L1
successfully ca!plete the testim of prccesses md mterials rqired by sectim B
of MI L-STD- 1772, if rqired W t~le 1. AR.mval of the sectim S qualificatim
test results by the qmlify ins activity shall result in the mwufacturer, s listing
an WL-3S534.

3.4.1.3 m!arm of the ma 1i ty assurance mm ram. A certified rmrwfacturer s.ha( I
mt inpht?nt arrf change in certifitd mteri al, process, or cmtroL Mithout
Cmcurrmt changt to the process cmtrol or -L i ty cmtrol tiunents Listed in the
ammved t98eline itix of douments. The mmfactwer shal I not if y the WI if yirrg
activity of any rmjor change to the ~ program as &fined in 3.4.7.

3.4.1.4 IA3e of certified lines. Wwn other thm cmpl i ant prockxt is being
mm.ifactured m a certified lint, cmtrols sha( L bt mi”taimd such that adverse

im=t * mt =ur to ccaplimtPr-t. Thecmtrolsardprocedresfor
~~1 l~t ~tits Shal~ be = specified m the mrufacturer, s f lW chart
dmmentatlm (= 30.1 .3.2 of -ix A).

3.4.1.5 Reaudits of certifitd lints. FoLloning initial certificatim, a
certificatim audit tem will periodically insptct the mfufacturer% facilities
and qipnent, revieu his processes ard ttchniqits d audit the itrptemmatim of
the p-t assurance progrm plan cd records. The date, loce.t icn, time of eudi t,
ard extent of part ici~tim of mtwfacturer permi-nel recpi red to accmpl ish the
tssk ui 11 bt established m a schdle #tich is mmm.lly accept~le to the
qc31ifying ettivity ard the m-ufacturer. @m ccipletim of the audit, the
nwwfacturer will bt provided an exit critiqit d wi IL be provided with a ttritten

r~rt Of the results of such an audit. A sche&le for correctim of my
s!gnific.snt dsficiercies will be rqired wd uill wkswtly h reviwed for

c-let-s, -Y, afd timliness of ccmieted closure actions.
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3.4.1.6 Qualification to r.sdiatim hamkwss assurance (RHA) levels.
Qtmlificatim to m RIM levei shall cmsist of qXAificatim to the expropriate
q.mlity ad reliability assurance ltvel (class S or B) PIU8 groq E tests of
HIL-STD4@3, method 5005. Special qalificatim rqir.ments uere da.elqed for a
rmbtr of hdtrately hard microcircuits which obviated ~lification impectim for
class B, levels M ard 0. 4PL-3PS1O provides a footnote for these microcircuits.
RSA levels are defined as follc+s:

Radiatim hamhtss assurance (MA) level (see note bctc@

RIM level Radiatim ad
designator

LevtI
tots I &se lttutral fluence

(see 3.6.8.4) (Red (Si)) (tl/mZ)

I lb RIM No RSA

M 3000 2 x 1012

D 1 x 104 2 x 10’2

R 1x 105 2 x 10’2

H 1x 106 2 x 1012

NOTE:The dstail specificatim my allcu for a higher ntutrm level.

HWrid microcircuits are cmsidered to meet a specific RIM lewl if all dice used
in the mrwfacture of the h~ri~ are acqIi red f ran wafers that have psscd QC1 to
that RHA level, or a hitier level.

Uhere dice fran stch uafers are mavailable, a sm@e of the dice to be &d sha((
bt wckw?d ad testtd in accordame ui th the requi remnts of MI L- STD+3P3, mthcd
51115, gq E for microcircuits or HIL-s-1%00, gr~ D for discrete dtvices.
sa_@es mJSt LW taken frm the spteific wafer lot to be med in the h~rid for
class B or frm each wafer to bs used for class S. The Irwwfacturer my elect to
rtpke the ●lement testicg by testing of cqleted h~rids. The lot definitions,
s-lim vccedures, and test mtthb of M1L-M-3851O d MIL-STD-~, mthOd 5003,
as related to gr~ E, my be applied as an alternate test ptm.

3.4.1.7 Qualification to Ems classes. Initial qmlificatim to an E3DS class
or rtqalificatim after redesi~ sha Ll cmsist of Wlificatim to the a~rcpri ate
q.cality ad reliability level (class S or S) P(I6 Ems classification in eccordmce
uith mthcd 3015 of HIL-STD-SS3. E3m classificatim levels MCI associated marking
are defimd in 3.6.8.2.

IIME:

3.4.2

Wuwfacturers my, at their cpt im, classify dtvicts as class 1 Hi that
performim the ESO sensitivity test based m their w histov, iudm?nt,
or per fonnmce. E= cle.ssificatim cm be determined either by testing
the hybrids using nethcd 3015 or mrkim to the l~st electrostatic
voltage CISSS level of the active devices E3DS classified in accordame
ni th MI L-M-38S1O that are accessible to the le.ds of the hmrid devices.
slxmc.rt data (f ran device tests or lLS) rmwf.scturem 1 ESD rtsults) shal 1–r....——.—.
be retained tV the h~rid mrufacturer for device typts cmplimt ui th
1.2.lc of MI L-STO-=.

Elmmt evaLuntim. Before h~id microcircuit assdly, elment
characteristics shall bt evalmted to assure ccapstibility uith device rqiremnts
ad assmbly pfceedures. Characteristics to be verif ied shal 1 bt those necessary
for cqtibi lity uith the element specif icatim md assentiy procedures md at
least those critical characteristics ~ich camot be verified after assmtly tut
cculd cmtse fuwtimnl fai lure.

Eltmnt evalu.stim my be ptrformd at either the elemnt SIUYI ier or the hybrid
microcircuit mmfacturing facility. Ehnt?nt evaluatim shall cmtsist of the ttsts
ad proctdmes specified in MIL-STD-SP3, m?thcd 5WS for the qlicable element and
dtvice CIESS txctpt Were ●xclti in accordance with t~le 1, herein.
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MIL-H-38534 m
3.4.2.1 Alternate Inte!arated Circuit Die ClCO} evaluation. Altertwte lCO

evalu.stim shall te used mly in cases here cmplex 1s0 testing is impractical
outsitk the ectml end item (i. e., h~id microcircuit). The Im Smple Milt intO
h~rids must successful Ly cmp(ete evalwt im prior to releese of the IAmce of
the imming Im lot. AcqJirittg ectivity aFProwtl mst be c4taintd prior to
iwltuematim.

In lieu of packeged ●lement ●valuatim tests, Im% my bt asserk.led into h~rid
microcircuits ard acceptance of thest ●krmnts shall be bustd on the rbility of the
h~rid micracirwit to met all grotq A, 61@rcq 1, 2, 3, ad 4 or 7, electrical
tests rtqui red, for the hybrid microcircuit. A mininun of 10 [tots (1 defect) or a
s~le Of Ire’s bastd cm m saqie size (accept tnmter) of 15(0) sha(l be assdled
into at least 3 hybrid microcircuit devices. H~rid microcircuit devices ass~led
for the pqase of 1S0 evalmtim are shi~le provided all of the provisicm of
this specification are met. Elemnt uire butd evalumim for 1131S my be
accm@ ished using an editicml sample of Im, s uire bmded for that Furpos.e
rely. Wm the hybrid microcircuit build option for Im evalmtim is Seltcted,
the rnmufacturer shal I establish d mintain a smp(e plm or promdure to
idmtify the sr@e prior to ●lectrical test.

In case of lot failure *m alterrtatiw Im ●valuatim is used, all of the hybrid
sm@es and the IC.O inspection lot shall be rejected. lhen the ntaruf~turer
chocses to malyze the failed hwrids to isolate the cause of failure ati this
amlysis determines that the @me of failuw is mt related to the Im being
ttsttd ml that the ICO h= been correctly stressed during the r~ired screenim
erd testing, then the Im impectim Iot my be accepted. If the Im has not been
corrtctly stressed, the fai led h-id device my be reworked or mu sqle
replacarent hybrids my bt asdltd.

3.4.3 Process ccmtrol. AS a minim.m, prcctss cmtml in accordmce iii th
MIL-SIO-@.S3, mthcd 5W8 is rewired for hytsid microcircuit assentAY. If
statistical prmess cmtrol (sPC) is milized (see 4.1 md 4.1.2..?).

3.4.4 screening. ALL hytrid microcircuits to be ddivered in accordance with
this doctm?nt shal 1 have been sthjected to, ard passed, al 1 the screening tests
detai led in mthcd 50ffi (except methods 2017 wd 2fJ32 shal 1 repLace mtthcd 2010) or
method 50G3 of MI L- STD-fW3 as aF@ i cable. All hybrid microcircuits shall have
passed all the screening reqirmtnts prim to my qmlity cmformme itwec.tims
except in-line verificntim ttsting. Smp(irq inspecticfm shall not be an
acmptabLe sttasti tute for arv s-if ied 100 percent screening test (see 4.5) mless
statist ical process cmtrol procedmes have teen f!$fmwed by the ..@ i fyirs
activity (see 4.1.2.2).

3.4.5wlit~ cmformmceinsxctim (ml]. act shal 1 cmsist of the tests ard
proctd.mes spcif ied in MIL-STO-8K$, mtthd 500S d 4.6 herein or MIL-STD-@83,
method 5005 ard M1L-u-3851O, 4.5. It@rid .icr.xircuits shall mt be ccctptcd . .
aFProwd for delivery imtil all a@icable 0s1 reqiremnts have been met. The
acwirim activity my qmve dtlivery if Era@ A, B, md D testing has bem
ccm.lettd and graq C, llfe test has ccmnmmd. The hybrid mrufac.turer nust
maintain traceability of all dtvices blivered to the acqirim activity prior to
cmplet im of 13CI testinsfor the purpose of device rtcat 1 in case of test
f ai lure. Statistical process cmtrol shal 1 not be m acceptable stketi tute for OCI
mless the procdirts have teen awroved by the qmlifyirw =tivity (see 4.1.2.2).

3.4.6 Traceabi I i ty.

3.4.6.1 Material and element tracebilitv. Tramabi Iity sha(l be such that for
each hybrid microcircuit, all admsives and matims shall be traceable to a
material Pcdictim lot, ittspectim tot, or other sptcifitd groqing. All elemms
ard umterials used shall be trncekle to their incmirw insrectim lots. For class S,

12

Downloaded from http://www.everyspec.com



MIL-H-38534

records shall be mintained to prwidt tractabi Iisy frm the hybrid microcircuit
serial mnbtr to the specific wafer lot fran Mich each sanic-tor and
microcircuit elmtnt originated.

3.4.6.2 Process tractabi [ity. Each hytrid microcircuit, or each groqI of hybrid
microcircuits hich have k fdwicattd as a carom tatch, shall bt ickmifi~le
thrcu@ mars of prtitim travelers or similar docmtmtatim such that the
CC@ete M3rufacturim history, imludim rtwrk, shal 1 be recorded. The records
should imld, as a minim. the performmce &te of all identified prcdctim
process stqe, the sptcificatim, rnmber of prtitim wocess st~, and the
idmt if i cat im of the optrator pmf oming the process stw. The records shal I bt
retain?d for .s minimn of 5 years (7 years for class S) after dtlivery of the
hybrids, md shall bt available for revieu w rtqmt of the acqiring activity.

3.4.6.3 Pro&ctim tot traceabi I ity. The rmmtfacturer shal 1 maintain Ptit im
lot traceebi 1ity.

3.4.7 C0nfi9urati0n cmtml. lhIless otheruise sptcifieA, changes shall be
categorized into three classificatims.

~ Descrint im

1 Major chames
11 Mimr changes
111 Editorial changes

All chamts in dtsim, -titutim of mterials c+ processes, or Modificaticm to
taselimd d.mmentatim (i. e., all cless [, 11, and 111 chmges) for my hybrid
microcircuit must be prc.xsatd in accordame ui th est~l i shed change cmtml
proctdmes (ste 30.1.2.4 of a-ix A). In .srklitim, for cLass S *vices, all
class I and I I cfmges shal 1 be ca-sidered mjor cha-wes md treated in accordtme
uith 3.4.7.1.

Ctass 1, mjor chans-es, are dttailtd in 3.4.7.1 ani are thost changes that my
af feet the ptrformmce, qmli ty, rel i~i 1ity, or interchangeabi I i ty of the
prodxt. Major design changes rtqii re the dxunmted ewroval of the aqi rim
act ivity. The qxalifyina activity 8haLl have been mtified of the chmgt by marts
of the issuance of a r-t for pwfonnirtg mterial or process .qtt4ificatim.
where such a changt occurs, ihplernentatim of the change shal I bt at the risk of
both the SCM md the hybrid manufacturer ad mt the Covertm?nt.

Class II, minor changts, are all other chfawts except editoriaL changes (e. E.,
vendor m?tal I izat ion msk change, package hei~t chmgt within the mvelope
tolermc.es of tht det.si 1 droning, etc.). Hirer changes & not rqire ac~iring or
.qnIifying activity aFProval except that the qalifyiw activity shall be rtotifitd
uhm there is vcertainty as to a charoe &ins mjor or minor in nsture. Cmtrol
proctdmes d reads shal I bs in accordmce ui th qpenlix A prtit assurmce
progrm rtquirtmnts and be availebte for m-site revitn.

Class 111, editorial chmgts, are those charges to dxurentation n?cessery to
insure the mderstaml ina d ●xemt ion of the afftcted &ca#ntnt (e. g., fortrat
changes, spelliw, wrd identity, etc.). change dmmmtat im history for
editorial type chmgts shall be availeble for m-site review.

3.4.7.1 Class 1. mior chamms. The rnm.rfacturer sIA 1, prior to in@em?nta -
tim, notify the ecqiring activity of my mior cham.e in prcdct desism ard the
q.mlifying activity of my mjor chmgts in the aR)romd keselined index of
daullmts. This mtificatim shall imlude a thorough dtscriptim of the proposed
change, acceptable .mginttring data or a suggtsttd test plan bimed to
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dfammtrate that the chmged prcdxt ui (1 cmtirwe to met the ac~isitim d%umnt
r-i ~ts iml~i~ Prfomme, WI i ty, rel i *i 1ity, or interchameabi 1i ty.
The aqirim or qbslifyirg activity, as qlic~le, will revieu the prcpcsed
change d the engineering data or informt im m ttst PLMI and “i ( 1 authorize the
mmufactumr to proceed with the chmge or qfmwe the test plan. To minimize the
need for additimd tests * to insufficient dttai 1s or data m the prcpased
change%, it is remmwded that the test plm ke discwstd iii th the a-i ring or
.qmlifyirq activity prior to —im tlw test prowm. Test guidelines for each
major change I isted herein are prwided i“ tabLe I I for predict .desisn chmges md
sectim B of MIL-STD- 1772 for kasel ined process chames.
Tests shall be performed m smples of the first hybrid microcircuits or ~
assentIL ies mmfactured incor~rat im the chames. UP cmplet im of the
prescribed test progrm, the results SIMl I bs provided to the aqi rim activity
for revien d qwaL or dise+pml. At the mmifmturer, s cptim, h~id
microcircuits imorporat im the change my be n-erufectured m-d tested prier to
a~rovat; hcuever, al I shipntnts of these chained devices shal 1 be ui thheld utt i 1
forml dacmtmted a~roval is granted by the ac~iring or qinlifying activity. The
follouim are Wmjorn chames to h~id micrcmircuits r~irim mtificatim in
accordance ui th the &tai IS herein:

a. -titutim of -trate mteria[ (e. g., a[mina vs. BeO).

b. tititutim of mteri ale or inks dtposittd m hwrid titrate (e. g.,
~tor: gold vs. c-r; resistor: ruthtnim bnst vs. carbm) or
deposit rntthod (e.g., thinfilrn vs. thickfi Lm).

c. Camdative charge of deposited materials nanind process timt exceeding
*25 ptrcent or naninal process t~rature exceeding i50. C or *1O
percmt, #!ichever is gr~ter sirce the last cpmlificatia or nmjor chtngt
notificatim.

d. Ctnulative chanues to hybrid stk.strate mask &sim that alter nminnl
bsim dimmims, electrical prmtters, 6pacing or isolatim more thm
*25 ptrc.mt sirtx the last cplificatim or mjor chmge mtifi cation.

e. tititutim of trimning method (e.g., abrasive vs. laser).

f. S&mtitutim of die typt (e. g., 2N24S6 vs. 2N2U15) or other elemnt -s
(e.k!., tmtahm vs. ceramic capacitors or thinfi [m vs. thickfilm
resistors) nmutted on the hyirid stbst rate.

g. Substitutim of attach material (e.g., epoxy A vs. epoxy ) or of
attachmnt method (e.g., epoxy vs. eutectic) for hybrid micrccirmit
elmems.

h. ChanS.? in the kaselintd die, ●lemtnt, or wbstrate attmh process
ttMWrOtUrG tiich excetds 25” C or 10 percmt ~ichever is greater.

i. !3&mitutim of g!e,ckage cmfisuratim (e.g., pLatfom vs. ketht@, lid or
wvers (e. g., step lid vs. dram cover), or plating rm.ter ial (e. g.,
eLectroless nickel W. electrolytic nickel).

j. tititutim of package or lid base mterial (nickel vs. stainLess steal).

k. fdmI@s to finished hybrid dimnsicm exceeding source cmtroL docurent
(or drauing) or Stmdardizcd MiLitary Drauing (5m) emelope tolerames.

1. S@stitutim of kaselimd wire bmd mthod (es., ultrasmic vs. thermal
cmpre= ion) or ni re size chmge? greater thm iO.25 mi 1.

m. my c41mgt in ~ified mteria( cmpositim or writy of the wire.
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!3&aitutim of seal method (e.g., sem ueld vs. laser weld) or seal
mterial (e. g., SOASvs. AuSn).

ChMW in the bselined seal process time or tenparature vacw of more
than 10 percmt or seal inn atm+!ere except for the adiit im of hel im.

chmges to the tmseliried prtit flou chart in which operaticm are aMed
or deleted excqt for additimal impectiors and statistical process
control (5PS) cperatici-s.

ksenbly operation or test f=ility move.

TASLE 11. Testim euidelines for mior rmdwt
desian chat-mes.yg~~yw

d. Stitrate msk dtsim

4e. Stbstitutim of trim mthcd

4f. Shtitutim of die twe

Remmwded tats data
MIL-STO-8B3, rethcd 500E rtqi red

sutmom (swo te size) (s@sralD)

Al. S4. S2 (5) C2

A.C2(5) C2

A.C2 (5> C2

c1(5),C3 C3

I
Notify ac~iring activity

B5, Cl 05

cl(5),53 I C3 I
Sql {r@ shal 1 bt in acmrdmce uith mthcd 5008 or method 5005 ●xcept as
irdicated in parentheses in accordance uith irdivickml w&r.aq in !Aich case
the acc.ipt rirk.er is zero.

All eltctricnl pnrmeter testim shall be in accordmce with the source
cmtrol daumnt or drauim or Stmdardized Iii 1itary Drming.

Data histogram providira a parmetric data sunmry my bt stbnitted in place
of variables dsta.

The acqJirir@ or Walifyiru activity (or both) my add or rtie testing as
warranted by detail spscificntim rtqiremnts, miqt d3siim, or process
ci rcumtax- after not if i cat im b the mwfacturer.

The acqJirim activity shall dttemine testing r’qIirmutts for design chmges
affectinj c~ass S devices.

For prtit processed in acco-e with cptim 3, refereme to mtthcd 5009
is for test m?thad stbwow idmtificatim rely.
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3.5 Desi m ard cmstructim. Sybrid microcircuit desire m-d cmstruction shaLl
be in accordmce ui th al 1 the rqi remnts specified, herein, and the source
cmtroL docment or Stardardi zed Mi 1i taiy Dra”im.

3.5.1 p.2g@g2. All hytfid microcircuits sqplied to this specificatim shall te
heretically sealed in glass, mtal, or ceranic (or ccnbimticns of these)
pdcages. No adwsive or pdyncric mterials shall b used for peckage lid attach
(or seal) or repir. Flux shall not bt ustd in the final seslim promss. The
minimm distame bctneen the gkm to metal seals d the packagE sesiirg surface
for seam welded packages after fiml seal shall be 0.040 inch (1.02 m) mininum for
claw B devices ard 0.050 inch (1.27 m) ❑inimn for cless S &vices.

The interml water vapor cmtmt shal 1 be determined in acmrdnrr.e iii th MI L-SIO -
SK5, mthod 1018 md shall mt exceed 5,000 ~ at 100- C for class B or class S
devices. Polpmtr i~remcdiom or secmdary seal (hckfi II, coatim, or other uses
of organic or polyneric mteria Is to ●ffect, i~ove, or repair the seal) of the
h@rid ❑icrocircuit pckagt shal 1 not be pwmitted. Packages for class S hybrid
microcircuits shall have a retal body “ith hard glass or cemnic seats, s hard
sk.ss bady, or a cermic ~; and the 1id shat 1 bt wldtd, bmztd, soldtrtd, or
glass frit uith a frit sealing temperature greater thm 3S5. C. Olass frit sealed
packages shall F9SS the lid tor~ test of MI L-STD-IS?3, mtthad 2024. Also for
claEs S, the me of glass frit seal shall have glass m the mting surface cmly ad
the imide surface of the cavity shall mt & coated with the seat gles.
single layer almim mtalliztd (SL#n) d!ip carrier packages are prtiibited.

NME: Packages cmtaining teryllia shall not bt grcud, smdaleattd, machined,
or have other qeratic.m ptrfomed m then which uill pftie btryll ia or
keryllim *t. Furthermore, kery[ I im oxide pnckages shal I mt be plead
in acids that ni(l prcdce furies cmtaining beryllium

3.5.2 PO(WI!Bric mterials. The cure terptrature of pa Lynsric nnteri als shal 1
not be exceeded after ccnpletim of fiml seal.

3.5.2.1 Palms ric tiesivq AI I admsiw pol~ric rmterials shall met the
recwi~ts of MI L-STD -=, mthcd 5011 ad shall bt .qproved tW the qualifying
act ivlty.

3.5.2.2OtherSOI= ricnnterials.AIIYotheruseofpd~ric materialsshall
~ ~~~ ~ ~t~ theaOWiri~ en+qstlifying activities for the sptcific
a@lcatlm for uhIch it is intmdtd.

3.5.3 ~. Metal surfaces shall be cormsim resistant or droll bt phted or
treated to resist corrosim ard shall met the rtqirantnts sptcified in 3.5.8.

3.5.4 Other mterials. External Farts, el.msnts or coediw imltding markings
shal 1 be nn-rutrient to ftmgw ard shal 1 not blister, crack, o@ws, soften, f l.au,
or exhibit dtfects that adversely af feet storage, operatim, or etwirmmmte.1
c~i!i ties of h~rid microcircuits dtliverni to this sptcifimtion IEIK$W the
sptclfted test cci-ditiom.

3.5.5 Desire ad mnufacturi m docunentatim. De8 ign, t~ra~y, scfmmt ic
circuit informtim, mmfacturing flowcharts, ti process contm( &mments for
all h~rid microcircuits SIWlied tir this sptcificatim shall bt available
in-plmt for revia bj the acq.!iring activity ard the process certificetim audit
team This docurentatim shall be sufficient to depict .Xs@etety the @y8ical and
electrical corstrwtim of the hybrid microcircuits sqqXied mdtr this
spscificatim. I@rid microcircuits shall be traceable to the specific part,
drawim, or tppt tutbers to hhich it WLies, ati to the prd,!ctim lot @ml
inspectim lot cadss tir bhich h@rid microcircuits an amufactured d tested
so that revisions cm be identified. changes to prtit shal I be cmtrol led in
accordance ni th 3.4.7.
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3.5.5.1 Device tmw *Y. Color @Iotmicrcgraphs (881 x 1019 or 35 m cOIOr
slidss capble of being%ard to 8,1 x 101$shall be required for initial desire
verificatim .md after a dtsim chame. These ~otmicrogrqhs or transparencies
shal 1 sh.au the specific intercomectim pattern used to cantct the elmtnts. They
shal I aRIIY to the substrate * al I cordxtor fntterns ad active or wsive
elmtnts dtposi ted ther.q, as ml 1 as to smic-tor die, as awl i cable. This
rqi r~t Cm be satisf led by the mtufecturerts assenbly drab’ing hwing a
minimn scale of 10X.

3.5.5.2!3charnticdiwram. For h~rid microcircuits SI#ied wd.tr this
SptCi f i cat irn, the ytual s~~t ic diagrm, logic diagrm, or cdinat ion thereof,
shall be aYaI [able wth suff!mmt deta! 1 to represmt aLl electrical ektnents
fmctimtlly dtsimed into the h~id microcircuit together with their whtts (hAwn
afpl i cable). For c.aqiex devices or these uith redm%nt dttai 1, the overal 1
hybrid microcircuit MY h rtpresmted by a lcgic diagrun in cmbimtim uith
schemtic detai 1s. were parasitic ●lemtnts are iqmrtmt to the prc$er
fuwtimim of my h@rid microcircuit, they shall bt {ncluded in the scfmmtic
diagram

3.5.6 Internal c.anchctors. Internal thin f i [m c-tors m a stitrate
(mtallizatim stripes, cmtact areas, banding interfaces, ●tc. ) shall b dtsimtd
so that m prcperly fabricated cnnrhctor 6haLl experience in mnnsl c$eratim (at
uorst case specified cperatiru comlitiorts), a current ~ity in excess of the
mx.imm allcuable value 6h0m blon for the q.plicable ~tor mteri al:

COt-d.xtor nnterial maximum alloue.ble
currtnt demi tv

Alunitnm (W.W percentp.reordcpsd) 2 x 105Mm?
withat ghssivatim

Alunimm(W.W percent pm or &@) 5 x 105A/cm2
glassivattd

Odd 6 X 105Alcm2

Al1 other(!nlessotherwisespecified) 2 x 105 A/cm2

The current density shall be calculated at the point of mxinm current density
(i.e., greatest current per tmit cross stctim; set 3.5.6a) for th+ specified
device ~ ad scimmtic or cmfiguratim.

a.

b.

c.

d.

Lke a current YE41ut eqial to the nwinuncmtimaw currmt (at ful (
famut for digita~s or at mximm load for linears) or tqMl to the sinp(e
timt-averaged currmt cbtaimd at mxinm rated frqy a-d cAIty cxle
uith maximn lmd, whichever results in the greater current valu at the
point of mxinun current density. This currmt valut shall bt detemintd
at the mximm rtcmmrded SWPIY Wltage md ni th the current asmtmd to
te mi form over the enti m ccdietor cross stctiatal area.

We the minimn al loud m?tal thickness in accordame with rmwfacturira
spscificatic+_@ and cmtrols incldirm ~cpriate allouame for thimira
expsriutmd in tht Mttallizatim step (via). The thimim factor mer a
mttallization step is mt rqired mless the pint of mximn current
dst-si ty is Iccated at the step.

Use the, minimtn =ttul design co!dxtor widths (mt msk nidths) including
awqmate all-me for tmrrcuing w udcrcutting exptrimced in mtal
etching.

Areas of barrier Metals and ItmcCmdJcting mteriaL shall not be included
in the calculatim of ccdctor cross sectim.
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Thick film ccimiKtors on h~id microcircuits or multichip substrates
Onetallizatim strips, kmdim interfaces, etc. ) shall be desigmr@ that no
properly fabricated ccmbctor shal 1 dissipate mre thm 4 uatts/cm b+wn carrying
mximn design current.

3.5.7 Jntemal lead uires. Internal lead iii res or other c-tws With are
not in therml contact with a stitrate alms their retire lergth (such as wire or
ritkcm c-tom) shall bt designed to ●xptrieme, at mxihtm rated current, a
cmt iruam @.trrent for di rut currmt, or an ma current, for altemst im or Fulsed
currmt, not to exceed the wluts ●st~lished by the follcuirta relatiutship:

Uhtre:

, ~ ,Jfl

I = kxinun allowd current in mp?res.

d = Diantter in i!whes for mud uire (or qivalent
rad ui re dianeter Aich uculd prc.vids the smn
cross-sectimal area for other than rard uire
i nterml ccmbctor.

K = A cmstmt takm f ram &l w for the aF@ i cable
wire or crdictor ltogth md cmpositim used in the
device.

I Cq.asitim

L
Alunimm
Gold

Cw$=
Silwr
Al I other

!hlts for W-to-bcrd tots

Ltr@h < 0.060$, (0.10 cm)

22,0m
30,0m
30,0W
15,0m
9.om

cw&xtor lemth

Length > 0.040,, (0.10 m)

15,2m
20,5m
20,5m
lo,5m
6.3m

3.5.8Pack8.ae ●lanmt mterial ard finish.

3.5.8.1 Packaae bndv material. Package kadf mterial shaL L b! metal or ceramic
or a cmbinntim of these mterials ard shal L cmfom to MIL-STD-683, mthcd 2U09.
In edditim, mtal pckqws shal I cmform to JgDEC-STD-9. In cr+se of cmf I ict,
method 20W shal 1 take precedence.

3.5.8.2 Lead or terminal material. LMess otherui se specified, the lead or
temiral nnterial shall cmfom to me of the follwitw c~itims:

a.

b.

c.

d.

TYTJKA: lrm-lkickel-Cc4alt atlov MIL-I -23011, class 1, ASTM F-15.

Type s: Irm-Nickel aLloy (61 percmt Ni): MIL-I -23011, claw
5, ASTM F-30.

Type C: Co-firtd mttallizatim such as nmimlly FUre tmgsten.
The conpcsition end a@icatim pr.xessim of these mterials
shall be stiject to cpnlifyim activity qproval.

TYW Q: C-r core-iron nickel ASTM F-30 alloy (50.5 ptrcmt ni).
The core mterial shall .mwist of cc$per (oxygen-free) ASm
S-170, grade 2.
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e.

f.

9.

h.
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Typt E: Cqptr CO= ASTM F-15 alluf. The core mterial shal I c-i st
of cqr (oxygen-free) A2Tt4 B-170, grede 2.

TVPS F: Cqp.r (oxygen free) ASTX B-170, greds 2. This material
shall mt be ustd as an ●lentnt of my glass-to-mta[ seal structure.

Type G: Iron-Nickel alloy (50.5 percent Iii): MIL-I-2W11, class
2 ASTX F-30.

rm H: Nickel: MI L-N-4W25 (for rikbm leads) and MIL-N-46026
(for rard uire leads).

3.5.8.3II*id microcircuit finishts. Finishes of al [ external leads or
terminals ad al 1 ●xternal metal I ic package elemnts 6heJ [ cottfortn to either
3.5.8.3.2 or 3.5.8.3.3 as awlicable. The leads or tennimls shall met the
awl icnble solderabi 1ity d corrosion resistmce rqi remnts. The other mta LI ic
~kaw elemnts (includim mtallized cermic elements) shall met the awlic.sble
corrosicn resistance ~irermtts. Finishes m interior eletntnts (e.g., boding
@s! POWS, tak) sIMll bt such that they met lead boding qirermtts ard arrf
agpl!cable desire aml cmstmctim reqir.ments. The use of strike plates is
permissible to a mxitnm thickmss of 10 microinch.zs (0.25 m). All platiw of
finishes ard mdercoats shall be depas ited m clem, mm-oxidized metal surfaces.
Suitable deoxidation or cleming cptrat icm shal 1 bt ptrformd tefore or betwetn
platim prccesses. Al I hybrids ard FQC!KW?S (cases ard covers) shal I bt capable of
metim the fol lonim rqi remnts:

a.

b.

c.

d.

MI L- STD-883, method 5008, table V, Packae evaluation.

MI L-3TD-8433, method 2023, hesim of lead finishes.

ASTM B487, measurement of m?tal and oxide coating thickntss W
microscopical exmin.atim of a cross-sectim.

ASTX B367, !neasuremnt of coating thickness bf the teta bnckscatter
mthcd, X-ray fluorescence, or qivalent.

Ca@iance to the above rqiremnts shall be demmtrated !htn ad as specified.
The aforemnt icwd ASTM m?thds are provided a6 refereme mth~ to bt ustd *m
the failure to PSS other finish twqirments swgests deficiencies in plating
thickmss.

3.5.8 .3.1 Fini* thickness masuremnts. Lead finish thickness mmurmmts
sha Ll bt taktn halfway ketuten the seating plant md the tip of the lead. This
requi rt!ren~ is to avoid havima the imptctor select a nm~ical portion of the
lead m hfnch to prfom the masuranent. Xeasurmertts takm m the shorting hsr
shall be correlated by direct masuremnt m the lead. Finish thickmss
masuremnts for pckage elements other than leads shal 1 be takm at the center of
major flats.

3.5.8 .3.2 Lead finish. The finish system m all exterml leads or terminals
shal I conform to mt of the f cd lwira:

a. Hot solder dip. The hot soldtr dip shall be hnmgenecus nith a minimn
thickness of 64 microimhes (1 .52 m) for read leads and, for other
shqes, a mini- thic-s at the crest of the mjor flats of 200
microimhes (5.04 m) solder (3N6O or 3r&). In all cases, the solder
dip shall exted q! to ard beymd the effective seating phw for packages
ui th sterdoffs or ni thin .030 inch (0.76 m) of the lead or package
interface for leded flush mu.mted devices. For Ieadless chip carrier
devices, the hot solder dip shal 1 cover a mininmn of 95 percent of the
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mtallized sidt caste( (atim or retch ti frets{limd mess stove ard belcu
the notch except the irtktx feature if not canxted to the custel (at im.
Terminal area inteded for device mmtirg shall be cc+@etely covere5.
The hot solder dip is e#icti(e:

(1)

(2)

(3)

Over a finish in accorduw.? uith entry b or c hlcu, or

kr electroplated nickel or ●ltctroless nickel #ws#mrom in
accordance with 3.5.8.3.4,or

IWerthebasism?tal. Uwn awlied overthebasismttal,uxierplate
that is nmcmfonnim, or other finishes that are nmmnfomim
(e.g., freed tin le6s than 200 microinches), hot adder dip shall
cwer the em i re lead to the glass seal or mint of emrgeme of the
lead or mtal 1ized cmtact thrqh the ~ckage WI 1.

b. Tin plate. m plated tin shall be a mininum of 300 microimhes thick end
shall b? dtmc, hamemems md Cmtitwms. As plated tin shall cmtain
m more thm 0.05 ptrctnt bf ueisi!t co-depm ited orsmic material masured
a5 ●lemental tartan. Tin plate sha( 1 bt fwed after plating before or
after turn-in by heating above its liWi&s terprature. Fused tin plate
shall bt vismlly inspected after fusir!g ard shall exhibit a &me,
hcmgmewa d cmtimcus costing. Fused tin plate shall be a minim! of
204 microinches thick *m masurtd at the crest of mjor flats. Fused
tin plate is qplicable:

(1) Over ●lectroplated nickel or electroless nickel pho@orous in
accordame “i th 3.5.8 .3.4 or

(2) over the tesis mtal.

A8 piattd ti” real mt b fustd if the ieede are s~tly hot solder
di# in cmpiete Sccor&nce uith 3.5.8 .3.Za. Tin-1ead plating my bt
used as m altermtiw to tin plate ml shall have in the plated dtpesit 2
percmt to 50 percmt w ueidw lead (taLame nonimlly tin) hcmmgemosly
co-depmittd. As plattd tin-lead shall be a mininu’m of 300 rnicroirclws
thick. ti plated tin-lead shall cmtain no mm than 0.05 percmt h
ueight co-dqmited organic umteri 01 mnsurcd es ele.mntai cartat.

Tin-lead plate is q@ic*Le:

(1) Over as-plated tin.

(2)Overeltctrap( ated nickel or e(ectrob?ss nicke( phosphorw.ts in
accordance with 3.5.8.3.4.

(3) msr the basis nt?tal.

Tin-leed platim my bt fu8ed after plating tefore or efter turn-in w
heating above its IiqIi.iIs tqrature. Fwed tin-led shall be visually
inspected after fmim, d shell exhibit a &me, hmqwntow, d
cmtinucu9 costitg. Fwed tin-bd shall bt a mininun of 200 microirwhes
thick. The rmximm cartam cmwnt for both tin end tiwlead plate (md
miniinm lead cmtmt in the tin-lead plate) m the as-plated finish slta[l
be determined w the mrufecturer m at least a weekly basis.

The visual insptaim after fusing shall bt ~ted m a sa@irtu basis
W the mawfacturer as an in-process cmtrol. Visual inspectim of the
fusitw shall be performd at a fr~ sufficient to assure mifc.m
ccmp{im uith these recpiremnts m the finished prc&ct. The
&terminatim of carbon md led cmtent my be mdt t4 my .scceptcd
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malytlcal techni~ (e. g., for CCIrkm: Pyrolw is, infrared dtt=tim
using m IR212, IR244 infrared detector, or ~ivalmt; for lead: X-ray
f Ioresceme, missim spectros~) so lmg es the asse+ reflects the
actual cmtent in the deposited finish.

c. Odd plate. Gold plating shall be a minimro of W.7 percmt gold, WC+ mly
cokalt shall bt used as the hardener. Gold plating shall k a minimm of
50 microindw6 (1.27 fun) ard a mxim.in of 225 micrc.inches (5.Z? m)
thick. Odd plating shall be permitted mly over nickel plate or
mdercoatirw in accordmtce uith 3.5.8.3.4.

3.5.8 .3.3 Packme iw& finish. External metal 1ic pckage ●lmmts other than
leads or terminals (e.g., lids, covers, bases, seat rings, etc. ) shall met the
aF@ i cable corrcs ion resistmce ard erwircmental rtqui remnts or shal 1 be finished
so that they met those rqirtmnts using finishes cmfonning to ant or mre of the
follouim as a@ic*le:

a. solder in ezcordmce with 3.5.8.3.2a.

b. Tin plate in accordance uith 3.5.8 .3.2b.

c. Gold plate shall bt a minimn of W.7 ptrcmt gold ard mly cokalt shall be
used as a hardener. Gold plating shall bt a mininun of 10 microinches
(0.25 fan) md a mximm of 225 micminches (5.Z? m) thick. The gold
plate shall be agplied over ●(ectroless or ●lectroplated nickel or
mdtrcoating in acmrduwe with 3.5.8.3.6.

MuLti layered finish structures are acceptable provided the cuter gold layer
meets the minimn thickmss of 10 microinches (0.25 m) frd each of the
nickel mdercoats mtets the thickness r~irmtnts of 3.5.8 .3.4 uith the
total nickel thickness not to ●xceed 6UI micro inches (15.26 ILM).

d. Ilicket plate in accordmce with 3.5.8.3.4.

3.5.8 .3.4 liickel elate or wdercoatire. E(ectrcQLattd nickel tircoatirs or
finishes frm a sulfmnte nickel hth is preferred and shal 1 be 50 to 350
microinches (1.27 urn to 8.89 m) thick measured m mjor flats or di=tem.
Electroless nickel tircoating or finishes, hfwn allwed, 6haLl bt 50 to 350
microindwa (1.27 m to 8.89 m) thick masurcd m mjor ftats or difmet=rs.
The tiit im of orgmic Wttt ira agents,) is prahibi ted for ●i ther sulfmnte or
@osptorcus nickel knths. Electroplate or ●ltctroless nickel plate (or cmbinst i ms
thereof) as uell .ss nickel cladding my be used as the finish for package elements
other than flexible leads or termirds provided the corrc.sim resistame ad
etwi rci-mmtal r-i remnts are mt.

In all cases, electroplated nickel mderccatim frm a nickeL suLffmmte bath is
preferred for lead finishes. Electroless nickel shall not be wed as the
wdercc.sting m flexible or semi flexibLe leeds (set 3.3.1 ad 3.3.2 of mthcd 2004
of MIL- STO-@83) ard shall te permitted mly on rigid leads or Packaw elments other
than Leeds.

3.5.9 Oevice elements. All eztiw ard passiw ekrnems utilized in the
manufacture of h-id microcircuits sha L1 cmfom to the aIWl i cable r-i remnts of
3.4.2. In additi.m for class S devices, ectiva ●lements 6hsLl be frm certified
class S lines ard passive eltmnts shaLl bt frm established reliability lots Am
avai I* Le.

3.5.10 Thent!al desire. Therml desire am(ysis shal 1 te performed ard shall
estblish as a minimn that fmctimal hybrid micmicircuit ●lmmts are qeratina
uithin their desire temtrature ratings uhen the hybrid microcircuit is operated et
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the specified mximn operatim case Wtperature. Finite element maLysis is an
acceptable thenml d?sim amlysis techniqm. All ective ard passive ●lmtnts
shall be deratd (see 3.5.1 la). In addition, for class s devices, al[ active w-d
passive elements shall as a minimn be &rated to the rqiremms of HIL-STD-973.

3.5.11 Electrica( circuit &sign. Uorst c.sse circuit ‘itsim analysis shall bt
perforind ard imlb the follonir@ evaluation as a mini- (aWlicable to the
design):

a. Electrical element stress over the specified optratim tuqersture rmge
shall k uithin the specified dwatim criteria.

b. Voltage md timi~ margins mder worst case tenperatwe ca?iitiom.
Margins shmld be assessed at external device terminals.

3.6 )larkim of microcircuits. Markim shal 1 be in aceordmce ui th the
rwir~ts of this sl=cificatim, and the idetttificatim and mrking pmwisicm
of the &tail s~ificatim or drauing. The marking shall be legible ad ccnplete,
ard shall met the resistfawe to solvents rqimnents of HIL-SID-8@3, mtthcd 2015.
Uhm mchmical or laser mrkim is mrfomed it shall bt clearly visibLe thrti
those cmfomal cc.at ims qoved for use in MI L- 1-46058 (See mt~hcd 2015 of -
MIL-STD-863 if cmtrasting mterial or ink is ustd to highlight the trace).
Mechanical or tuser marked mtal surfaces shall met all a@icable microcircuit
finish and 9ru# D test requirements. Mechmiml w laser mrking shall &
awroved ty the ~lifying activity. If my specia~ mmking is used, it shall i“
no Wy interfere ui th the marking rqi red herein, md stml 1 be visibly separated
theref ran. The followir@ marking shall be inclwled m each microcircuit mless
otherui se sptci f ied.

a.

b.

c.

d.

e.

f.

a.

h.

i.

j.

In3ex pint (see 3.6.1).

Part ttmber (set 3.6.2).

Lot identificatim ccdt or date ccdt (see 3.6.3).

hybrid n!amfacturer, s identificatim (see 3.6.4).

Hytrid mnufacturer, s designating s@ol (see 3.6.5).

Ccuttry of origin. (see 3.6.6).

Serialization. hfmn q@icebLe (see 3.6.7).

Spscial mrking (set 3.6.I3, 3.6.8.1).

mrtific.stim mrk (- 3.6.8.3).

Electrostatic discharge ser.sitivity identifier (see 3.6.8.2).

Unless otheruise specified, the certificatim mark, the pnrt rmber, the impectim
lot idtmificatim cede, md the E3D identifier shall be heated m the tcp surface
of flat packages or &al-in-lint Cmfiguraticm ati on either the tcp or the side
of Cy(imirical Wckages (TO Cmfiiwraticm d similar cmfieuratims).

3.6.1 I*X m int. The fndex point, tab, or other marking itiicating the
starting pint for -ring of leeds or for mechanical orientatim shall be as
s~ifi~ ad shall be W@ied so that it is visible frm above wen the
microcircuit is installed in its mrml rmmting cm figuratim. The cutline of m
ecpilateral triangle (i.e., A), hhich my be used as an
electrostatic identifier (see 3.6.8.2), my also be w.td as the pin 1 identifier.
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3.6.2 Part rnnbtr. Each hbrid microcircuit shall be mrked nith the pnrt
rmber es s~ified in the, ac~isitim docmtnt.

3.6.3 Lot idmtificatimccde (date code). ~idmi.rcc.ircuits shall btnnrked
byami~ code to idmtifythe!deekof final seal. The first tmrmters in the
codt shall be the last tu.a digits of the -r of the year, md third end fourth
mmbers shall k Wodigits itiicating the caleniar ueek of the year. I#Im the
rmter of theueek is a single digit, it shall teprecededtya zero. Reading frm
left to right or frm tcp to kottm, thecodc rmber shall desigtate the year an+
week, in that order (e. g., .3S05 tqMls week 6of 19SS). If, OCI is performd m an
impsctim lot basis m+ 2 or more differmt impectim lots (or class S tilots),
each havim the smt part IXI&r, art to bt marked with the smt idtntificmim
code, a miqe suffix letter itnmdiately follouing the idtntificatim cait shall bt
-.

3.6.4 Hamtfacturer,s identificaticm.Hybrid microcircuits shall bemrkeduith
the mane or trede mrk of the mwfacturer. The idmtificatim of the qipnent
mrufacturer my~ar m the hy+rid microcircuit mly if the ~ipnmt
rmwf=turer is also the hybrid microcircuit rmwfacturer.

3.6.5Ua!wfacturer,s desigmtim smta 1. The mmfactureris designating smbol
or CAGEcede rwber shall be us listed m NAVSHIPS LW67-1$CI-401O or cataloging
Hmdwok H4/H8. The decimating s@ol shall bt u6ed mly @ the nwwf.9sturer to
nhm it h= been assimed ad mlym thos.t devices mmfactured at the
nwwfacturer, s plmt. In the case of 8nml L h~rid microcircuits, the
nwwfacturerns designating sytbol my bt akkreviated ~ mitting the first ‘ICI! in
the series of letters.

3.6.6 Cuntw of origin. The ~rase wxlt in the U. S.A. W sha LL bt mrked in
sml 1 characters bdou or adjacent to the other marking specified, except that for
hybrid micr.xircvits mde in a foreign couttry the ~rase sha(l & chmged
accordi m (y. I f there is 1imited space, the mrkina my b shortmed to W. S.A1, or
to the qprcpriete eccepted atheviat im for the comtry of origin. At the c@ im
of the mmfactmer, for ml hytrid rnicroci rcui ts ml y, the cantry of origin
mrkim my k mitted fran the body of the hybrid microcircuit tut shall be
retaintd m the initial cmtainer.

3.6.7 Serial izatim. serialization allows trwehility of ektricnl tests
rtsults (vari*les data) to an irdivitil hmrid microcircuit.

3.6.7.1 Chss S serial izatim. Prior to the first rtcorded electrical
mtaswanent in w-in% each class S hybrid microcircuit shall be marked with a
u!i~ serial rwber assigned cmsecutively. Lot rtcords shall be nnintaintd to
provide traceability frm the serial tv.nber to the specific incming inspectim
Lots frm ~ich the elemnts originated.

3.6.7.2ClassS serialization.SerializatimofclassS hybrid microcircuits
shall mly be rqired ~tn sptcif ied in the =qisitim dacmmts.

3.6.8 snecialnnrking.*M thesizeof a Wkase is insufficientto allow -
mrkim of sptcial prccess identifiers m tht tq surface, the tack sidt of the
packagt mW be used fcr these mrkings except the ESLI identifier shall be marked m
the tcp. Buttm cap flat packs With less than or R@ to 16 lea& my have the
identifier mrked m the cer.snic. sack si& mrking uith cmiictive or resistiw
iti shall bt prohibited m mmcfrktive surf acts.

3.6.8.1 S.mllim oxide mckme Idmt i f ier. If a hytrid microcircuit package
cmtaim berylliun Oxids, the dtvice shall be marked with this desi~tim: SeO.
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3.6.8.2 Electrostatic discharge sensitivity ( ESD) identifier. E3D
classificatim levels are defined as foLlaw IAIen tested in accordame nith
MIL-Sl’O-~, rntthad 3015.

Prior
E= C(a59 desigmtim Part Electrostatic
desimstor cate90rv m volts.ae

1 A A 0-1,%9 v
2 s AA 2,000-3,999 V
3 -. 4,0ca v

Devices not yet E321classification tested shall ke m.rked as class 1 mtil testing
determines the qcpriate cLass. Devices previously classed by test as category A
shall be mrked as class 1. Device8 previously classified as category B shall ke
mrked as class 2.

3.6.8.3 Certificatim mrk. A(1 hmrid microcircuits ac~ired to md meting
the rqir.mtnts of this specification md the a@icable associated qisitim
docmmts, and d!ich are qoved for 1ist i m on WL-~534 shal I kear the l,WL,,
certificatim mark for 2#D controlled hybrid microcircuits md the l,CH1l (cci@imt
hybrid) certific.atim mark for IIC+!-3?Q controlled hybrid rnicrccircuits. The
certificatim mark shall be Located precedira the date CC&. The certificatim
mrk atbreviatim 1101>or WI, my be @ for anal 1 dsvices. The -L” or ,,CH1,
cert i f icatim mark or the atbreviat ion ‘at) or loco,shal 1 not be used for my hy4rid
micr.aci rcui t acWired uxler cmtracts or ordws which ptmi t or r-ire any chames
to this sptcificatim. The ‘*L,, or ,,CHn cert i f i cat im mark md its W@ i cat im
shel I crest itute certification by the rmwfacturer that *11 tests of the qpl iceble
007Ji Siti C91Axmmts ad this specif icatim have been satisfactory ly c.mpieted;
that verifide test data will be retained in file8 for not less thm 5 years; md
that within tlw specified time periaf, test data uill be mdG avail~le for on-site
revieu w Gwerment representatives P rtcpest. In the event that a lot fai 1s
to PESS inspection, the mawfacturer sha( L remve or cbli terate the “fY!Ln or %1, or
I,CW or .c. certi f icntim m.rk f ran the smple tested ad also frm the deviC=

represented by the ample.

3.6.8.4RHA desi mater. Radiatim hardwss &ignstors M, D, R, or H defined in
3.4.1.6 shall be mrked m the port as indicated in the acqisitim damtnts.

3.6.9. Markim option for control Led storage of class B. Were hytfid
microcircuits are stbjected to testing and screening in accordance ui th sane
portim of the q.sl it y cssurame reqii rmmts ard stored in cmtrol led storage
areas pmding receipt of ordtrs rqi rim cmfortnarce to the sam or a different
level, the inspectim lot identification cede shall be placed m the hybrid
microcircuit pnckage almg with the other mrkims Specifid in 3.6 sufficient to
assure idtntificatirm of the mterial. As m altermtive, if the microcircuits are
stored twther with sufficient data to assure traceabi 1ity to processing ard
irs$ection records, all markings my be e.wLied after cmpletim of all ir!s$ectim
to the specified level.
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3.6.10. Markim m tim for mm Ii ty cm fommce insmc tire. The mm facturer has
the .mtim of mrkim the entire lot or mlv the s.amle devices to te .aUanitttd
to gr~ B, C, ard 6 qnl i ty cmfomwtce ikpsct iot-~ If the mm-ufacturer
exercises the cption to mnrk dy the sraple dtvices, the pmcedmes shal I be as
follcua:

a.

b.

c.

d.

The smple devices shall be marked prior to performance of groqu S, C,
md D ~lificatim or ~lity cmfornwtce imptctiom, as awlicnble.

At the cmplet ion of VI i w cmfort+wwe imptct im, the mrkins of the
sanple devices shal 1 be inspected for cmfommce Hi th the r~i remnts of
3.6.

The imptctim lot represented by the qml ity cmfonnwce Sm@e shal 1
thm be mrked ard my specifiei visual m+ mcchmical ir!spectim
ptrfomtd.

The mrkim mterials cd Prccessim mocedmes amlitd to the inspection
lot shall be the sam as those used for the insp&tim smple.

3.6.11 Rtmrkiq. If sealed devices are remarked (to chmw or corrtct the
mrkiftg as specified in 3.6) the rea.scf! for rtmrkim shall be recorded. The
rmarkira procedtre ad its ~lificatim test plm shall be aFwoved W the
.q.nlifying activity. *roval shall be r~ired .mce only for each peckage
material qitim (mrkiw surface base material ad plating).

3.7 Wrmmship. Hybrid micraci rcui ts shal I be mrufactured, pmcesstd, ard
tested in a caref uL ad uorkmml i ke mmer in accordance ui th goad mgireerirw
practice, with the r-i remnts of this sptcif i cat im ard with the prcdust im
practices, uorkmmhip instruction, impectim ard test procdms, md trainim
aids prepared by the rmrufacturer in fulf i I lmtnt of the prtit ESSurarwe program
(see apptndix A). For contminntim d foreign rmterial idmtificatim, see
internal visual iosptction r~irmwtts of MI L-STD-SS3, mtthods 2017 ad 2032.

3.7.1 Environnmt cmtrol. The follouing are minimn envi romlental control
r~iramtts. The air particle carets for the classificatims indicated 6haLL bt
as described in Federal Statird 20P. All fabrication, assctbly, ard testira of
h~rid dtvices prior to preseal visutl shall bt in m etwircmtmt metim class
lm,om particle cant r~irmmts. Devices awiting preseal visual impectim,
devices accepted at pres.d visual impectim ani awaiting further processira ard
ttcmciwirmus prtitim lots (see 3.1.3.16) =cmulated after eLernent attach and
prior to preseal visual (ircluding perts dt[idi.sd for re!mrk or repair) shall be
stored in a dry nitrogtn tnvircfmmt. The p?eseal visual inspctim md the
prepmatim for se.slim envirmnent shall be in accordwtce with HIL-STO-SP3,
methods 2017 ard 2032. In additim, for class S &vices, all @mtolithcgra@ic
~raticm shall be performd in a cless 100 mvi —t.

3.7.2 Rework ard remir Drovisiom. All rework md repair ptnnitted cm devices
shal 1 be accc@ ishcd in accordmce with proce&res ard safeguwds in accordance
uith HrL-RTO-1~ ad 30.1.1.6 of a-ix A. This dau?entatim shall refb3Ct the
processes, procedmes, md mterials to ke used imludirw verification or test
data, and bt ~ovtd by the qal if ying activity. Each process or voce&re shal 1
be desimated as rework or repiir. This dxtmmtation shall indicate that a
dtcisim to rework is * solely k-f the mrufacturer uhile a repair decisim shall
be * uith the cmcurreme of the qmlifying ectivity except for rqmirs
Ptmitted tv this sF=ificOtim. I/hen reqir~, the Govsrrm?nt shall pnrticipte
in repair dtcisiom (set MI L-STD- 1520). A WPlcal exwle of rework is the removat
of a defective element md repl=emnt with a mu element. An .%@e of repair is
the u of m orgmically atttched mlytab to replace a previously alloy attached
sernictitor element.
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3.7.2.1 General reuork ard r m.nir wcwisi.am.

a. Al 1 Wptrature ●xcursiom tiring my remrk or repi r shat I not exceed
the knselined rework or rqxir limitation. Time md t~rature limits
6haLL be specified.

b. Tmh-!q of package sealing surface pht ing m del iti pc.zkages is mt
permitted.

c. The minimto distfmce betuem the glass to metal seals and the pnckase
seallm surfece sha~l bt at least .WO imh (.C50 imh for class S) after
find seal to Pevent &m@ to lead seaLs by welding adjacent to then.
(A#ies to seam welding C. II(Y.)

d. AIIY device ihich is remrked or repired after presea( visml impectim
shall be stbjected to full screenit?a or rescreening ES ~licable. If a
device hns not been s&jected to a given r~ired screen prior to rework
or repnir, thm that device nust b mbjected to that screen after repair
or rciiork. For class S devices, full rescreming begiming uith preseal
visual inspection is r~irad after my rswrk or rqair cperatim
involving mlidied (inclules 4tlidded) devices. For class S deviC=, if a
device has besn tijected to a oivm screen prior to rework or repsir,
thm rescremirw aL@ ies as fol Ions:

(11 Preseal visunl inspectim. inspect for gentral damage (Iw
mgnificatim in eccordmce with MI L-STD-8S3, rmthod Z017 and mtthod
20S2) which might have been ceused bf the rtuork or repni r @’d
ptrfom a cc@ete mthod 2017 or method 2032 ir.sptctim of the
resurked or repei red e(mmt or area (e. g., replaced die, uirebmds,
etc.).

(2) Stsbi Lizatim bake, taperature cycle or shcck, mechanical shock or
centrifuge, seal, ard extertwl visual. Rescreen all rework or repsir
devices 100 percsnt.

(3) Burn-in. Devices *I iti to rework p.ckage seal fai lures do mt
r-i m burn-in rescreen. Devices With haw had ●lements replaced
or have been Wireborded or reni rebardtd recpi re Im percent kurn- in
rescreen.

e. U!UI flux is r~ired for rework or rqir, the specific flux md detailed
prcctita fc+ its use aml s@aWt special cltming opwatims shell be
documented ad awrwtd in acsordarce with 30.1.1.6 of awix A.

f. Replacement elanents shal 1 not be tcded mto the chip element they are to
replace.

3.7.2.2 Elmtnt wire reb.mdim. wire rekmtdins of elemnts other thm
substrates shall be ptmitted with the foLLouing (imitati cm:

a. NO scratched, voided, or discont irmus paths or chtor patterns m m
●Lenent shall be repaired W bridging with or additim of boding uirt or
riktxm.

b. All rt!kwds shall ke plactd on at Ieest 50 ptrcent disturbed retal
(excludiq probt marks that do not ●xpwe mderlyira oxide). NO more than
ate rebwd attemt at my desire bcttd Iocatim shatl bt Pnnitted. No
rebeds shall t-h m area of ●xposed oxidt tamed W lifted or btistered
Elctal . A bed shall bt dtfined 8s a wire to post or Mire to pad bred.
Smi-offs retpi red to clear the bmdtr after an msuccessful bud attsmt
need not be visible, shal( mt be came for reject and shall not be
comttd as a rebind.
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For class S, the total -P of rdand attenpts (exclusive of total
elanent replacement) shall be limited to a mxinun of 10 percent of the
total mnt.er of tcrds in the hybrid microcirmit. The 10 ptrcent limit m
rebord atter@s my be inter~eted to the marest hhole -r to the 10
pm-cent whit.

3.7.2.3 Wtrate ni re relmx!im or rem ir. wire rskamditw m sbstrates shall
bt Ptmitttd with the follcuing limitations:

a. Scratched, open, or di scmt imous stktrate mtal 1izat im paths or
ccixhxtor p3ttern m a stitrate, mt caused ky pm adwsim, my bt
repnirtd by kridgim with or by addition of _ cca-dxtors having
current carrying c~ity at least 3.5 tires the rmxirmn calculated
cperat ins load current for the ctitor or 3.5 t itnss the current capnci ty
of the Wire bord cantctim temin.st inn on the dmmed cc+tfktor path.
The q.mtity of repairs shall bc limited to cm for each me half (1/2)
scf.me irch or fractim thereof of stitrate area.

b. No rtbcrds shall bt mdc wer intefded bmdim areas in hich the top
layer mtallizatim has lifted, peeled, or has been damged suh that
trder lying mtal 1izatim or titrate is ●xposed at the inmdiete ted
site.

3.7.2.4 Ccmmmd binding. C- bmdinn for rework or repsir is ptrmitted
WILY as follws:

a.

b.

c.

d.

e.

f.

s-

h.

A mld ball bud m a SukStrate Mire, a gold ball or a crescent M.

mky —tallic ccnw#xI bards are permitted (i. e., the originaL bmd
wire ad that used fcr cc#@nd Ming must be the sane material).

The rem tcrd rmst cowr at least 73 perctnt of tht origiml bord or wire.

The mxi,?m rmbtr of cmpatsd binds shal 1 not excttd 10 percent of the
totat tmber of ui res.

A corrective actim systm nust be utilized in order to rtrke the nmber
of Ccqmu-ld tc+-ds.

All cmpmd _ shaLl be 100 Frctnt ~trutivt PI( tested in
accord.mce with MI L- STD-SW, method 2023.

A ~ ti shall not te used to cantct tun Mires.

All catpc+md binds shall met the visual criteria in MIL-STO-=, mthds
2017 ard 2032.

3.7.2.5 Elemnt ru.lacmmt. Elment repl=mmt shall b ptrmitteduith the
follouing limitation:

a.

b.

c.

d.

W PDIWr attacfwd ●ltmtnt w be rephmd tw times at a given Iocntim
(not more thm me time for class S) m my device.

my metallic attached elemnt my be r6placed me tim at a given
bacatim.

my mttallic attach element mto a plated tab Were the tab is attachd to
a sthtrate with a higher temtrature mttal 1ic att=h process, nmv be
replaced two times.

Sk6trates my ke remved md pt into a new packagt me time.
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3.7.2.6 Seal reu.ark. It sha( 1 be pemissibie to perform sea L rework uithaut
deliddim m~croeircuits that fail fine leak testing mt timt, only if
tracer gas is included *rim the origimL sealing cpmatim end mdsr dl of the
follonim cmditicm:

a. Fine leak testing, uithout pressurization (bcab), must be ptrfomtd
intmdiately after sealing prior to any other test.

b. Devices sIMI1 bt stortd in nitrogtn mvirmnmt for a mxintm of 4 hews
between initial seal ad reseal “i thmt repki~ thecover.

c. Devices shal I be sthi tted to a predetermined mm bake prim to reseal.

d. mly lid to package seals shall bt resealed. solder sealed pckages my
mt bt rtuorked in accordance with this promckme.

NME : The - leak testiw shaLl not be used as a tititute for the fittt leek
testirw re.#red in MI L-STD-883.

3.7.2.7De(irMi m of dtvices. Hybrid microcircuits my be deli&Aed wd reli&td
for rewrk or repair prwided the delid-resea( pmmdmes, cmtrols, ~lificati.m
plan, ad resulting data are hseLimd mtd app+wved by the ~lifyim activity.
Qwalificatim of the delid-ree.ml process shall be in accordance ~ith sbectim
B-4 or B-5 of MI L-S7D- 1772. The mnber of delid-reseal cycles allowed shall be in
accordance uith 3.7.2 .7.1 or 3.7.2.7.2. Delid- reseal histow (i. e., treceabi lity
by lot rmbtr or serial @rs) shal 1 te maintained ky the hybrid mmf.cturer ad
shall bt ode avai Lde for aqirim or qmlifying activity review tqca r-t.

3.7.2.7.1 .tolder sealed devices. Class S So(&r sealed &vices my ke
delidded-re5eaLed me time. Class 5 solder seakd devices my not bt dt[id5ed-
rel iddtd.

3.7.2 .7.2 I&lded &vices. mly sem sealed, owsrlming wI* welded, or laser
welded p+tckages dtsigned for &lid-reseal my be delickfed. reseakck. Class B
devices my be dtlidded-reseakd tuo tires and cks 5 devices my be dtliddtd-
resealed me time. For class B uelded devices mLy, additimnl (i. e., mm than 2)
delid-reseal cycles my b ~.aved by the acqiring activity.

Qualifying of more thm ore dt~id-reseal cycle shall bt in accordame with
sdastctim B-4 or B-5 of MI L- STD-1~, except the sanwles shal L be delidded and
relidded N + 1 tines to tplify for W< &lid-reseal cycles. For exanple, the
stnples shal I be dtlidded and relidded three tines to qalify for two ddid-reseal
cycles, four tires to qunlify for three &lid-reseal cycles, ●tc.

4. WALITY ASSiRANCE PRDWS1~S

4.1 Ressms ibiliw for irsmc tion. Mless otherni se sptci f ied in the cmtract
or pmchase order, the cmt ractor is respmsib(e for the performance of al 1
ins~t ion r~iremmts (examinations ad tests) us specified herein. Except as
otheruise sptci f ied in the cmt ract or Wrchase order, the contractor w use his
w or my other faci 1i ties suitable for the performance of the inspect im
reqi rermtts SPecif ied herein, LnLess dis~wcd by the Govet-mmt. The
Gwernnmt reserves the right to perform my of the impectiom set forth in this
specificatim uhere such iftwectiats are deemed ntcessary to imure s~ties and
services c.mfom to pres. cribsd ~irments.
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The Government alGO reserws the rimt to uitttess my of the tests mi irtspcticm
set forth herein or in the &tai 1 sptci f i cat im ard to audit the dnta red t im
f ran the mrufacturer 1s perfornwme of these exminatiom and tests. The
respible Governntnt insptctim agency shall be given adeqIt.te notificatim pri Or
to the initlatfm of all te8ts and inspecticcs. If a mmufacturer eltcts to
etimimte a qitlity ccmfommce impsctim step or 100 ptmmt screen step by
substituting a statistical prccess cmtrol progrm (see 4.1.2.2), the mrufecturer
is mly reliewd of the respmsibility of performing the WI or 100 percent screen
step.

4.1.1 ResDmsibilfw for cam Ifarwe. All item shall met all r~iremrtts of
stcticm 3 m+ 5. The fnspectfm set forth in this speciffcatim sIw1l taunt a
pert of the cmtractor, s ow?ral 1 impectim sywm or .qialf W progrm. The absence
of my ittspectim rtqtiremnts fn the spcfficatim shall mt relfew the
cmtr=tor of the respomibi 1ity of irsurfng that al 1 prodxts or SW1 ies
danit ted to the Gov&mtnt for acceptame cor@y with al 1 -f renents of the
cmtract. ~lim irqectiat, as port of nnmfacturing cperatiom, fs an
acceptable pmct ice to ascertafn cmfonmnce to rqui remnts, hcutver, this dots
not authorize stifssion of know? dtftctiw material, ●ither indicated or actual,
mr dots it ccmnit the Oowxrmmt to accept dtftctiw material.

4.1.1.1 malfty msurarce w oarm. A cwal ity assurame prcgran shal I be
established in accordance with e$pmdix A.

4.1.2 Inmec tim &rim mrufacture. The rrmwfacturer shal 1 est~l ish etd
msintafn in-process prtitim cOntrOLs, ~lfty cmtrols ard impecticm at
awropriately located points fn the nwwfecturinn prcess fn eccordame ufth the
procedmes described in 30.1.1 of af@erdi x A to a=ure Cmt inw.s Cmtrol of
.qmIity of mterials, stiits, and parts &it_@ mrufacture m+ testing. These
cmtrols d impectims shall bt edtquXe to assure cmplimce ufth the qplicebLe
actwisitim docmtntatim ard cplity stardards of h~id microcircuits
rnmufactured to this sptciffcation.

4.1.2.1 Cmtr.al of critical w oceSses al-d wocedms. Critical processes end
pmcedmes shall be Mcnitored in acco-e with MI L-STD-.$S3, method 5008.

4.1.2.2 Statistical m cetss cmtrol (SPC1. The use of statistical process
cmtrol (SW) is str~ly erccurag.ed. As a minimn, the SW pmgrm shw Ld inchde
training, definition of cmtrol led crftical proc.essts, insta[latim of statistical
cmtrol techni.q$es md a cmtrol actim swtem as defintd by JEP-19. Process
cmtrol is reccmnuded for (k@ not limited to) uirttnmdins, lid seal, lead trim
ad final lead finishing (solder dip, ●tc. ). When inplen!ented as all- by
rmwfacturerts cpt im in 4.1, the program shal 1 bt dacmmted ad amroved by the
WIifying activity. The fn’pltmnting proceckres shall provide for f~,
SMPle size, reject criterfa, alloi$ble rtuork, ad dispositim of failed prc.dmt
or lot. Also, a proctckme is r~l red for the traceability, rtmvery, wd
dis~itim of all &vices mtwfacturtd since the last suuessful test in case of
process fai lure. Rtcords of prccess cmtml shal 1 be avai l~le for review The
use of SPc cmtrol charts is rtcanm-ded.

4.1.2.3 1nx.tctim verification for class S devices. Fol(ouittn each 100 percent
visual inspectim *ring a6senMy, traintd qalfty cmtrol inspectors shall
reirspect a san@e of tht m8teria Ls, usserbli es, or devict8 to the sum criteria
ustd for the 100 perctnt fmpectim. Sm@ing ni 11 bt to a smple size (accept
*r) of 22(0). Lots f ai I iim to met the samle size (accept rnnb?r) rqi r~t
shall be 100 perctnt reinspected mtd resef pledto a smple size (acctpt nmber) of
32(0). This reimmctim rewiremmt shal L not be am~i~ tO the 100 Prc=t
IKndtstruttivekai pulltest.
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4.1.2.4 Metal m ckme iso[atim test for class S devices. Prior to die mutt,
e=h nt?tal-bodied package with leads glass-isolated within 0.005 incf! (0.13 m) of
the mttal bcdy shall have 603 V dc qp(ied between the c-sat ard leack mt cantcted
to the case. Packmss hhich exhibit leakage greater thm 1W rt4 shal 1 te
rej ecttd. This test my te performed as part of incanim (receiving) impectim.

4.1.3 Control and imotc tim records. The rumufmturer shall maintain cbjectim
evideme dmmenting that ●ach lot has btm stbjected to al 1 processim cmtrols,
imptctims, md tests accomplished in accordance with sectiom 3 ad 4 herein.
Records shall be retained as sptcifitd in 30.1.1 of a-ix A.

4.1.4 C0nfi9ur atim docmmts. The sqplier shal I ~ rtqmt furnish dtvice
s-i fi~tim ~~tatim to the acqtiri c-s activity. The dommntetim s~itted
for review, P the rtqmt of the a-i rim activity, shal I imlude the ctimtnt
design, tcpcgra~y, schematic circuit, A relattd Infonmtim.

4.1.5 control u-d inmec tim of acati siti on sources. The nwwf acturer eha 11 be
respcmible for assuring that all mpplies mtd serwices used in the tiwture erd
test of hybrid microcircuits ccmfom to all the requirmtnts of this specification,
the detail 6pesific.atim, cd other prwisicms of the a@icable acWisit ion
daunentatim.

k.1.b Test .emim?n t ani inmtct ion facilities. Al ( masuremnts for process
control or product acceptance shall bt mde b’ith imtrments ~cse accuracy has
been certified. Calitmtim shall be traceable to the Natimal Institute of
Stardards ard Technolqy (NIST). Cal i brat im of masurantnt A test ~ipnmt erd
test stmdwds Aich contro( the eccuracy of inspectim ad test ecpipnmt md
facilities shall bt in accordmce uith MI L-sTD-45652.

6.1.7 )kmJfacturer cmtr.al over its di striht.ms. Tht nwniiacturer shal I be
respmsible for assuring that its die.tritumrs mintain adeqwte cmtrols to assure
that prtits sold are of the sane ~lity as prodxts ac.q! ired directly fran the
manufacturer.

4.1.8 Distrilwtor imentorv. trece8bi I ity. ard hand inn cult rol . Distriknora
shal 1, an a minimn, mintain an adeqate irwmtory cmtml system, tmceabi 1ity
dcemtntatim r~ired bf this specificatim and their qxcfmiate certificatim,

~te ha~l im, stOrme, ESD cmtr.1. (set JEP-l@3). and r~kagira mtthods to
protect cpl ity at-d prevtnt damage atd dtgradat ion of prorkcts.

4.1.9 GOvemnentsourceins L=tim for cless S devices. For class s device
prqram, Goverrtnmt ptrsantl, ati other Govwmt desi gwted represcntat ives
(*m r-i red tv cmtract or ordtr), shal I ptrfom survei I lame and rrcmitorim
fmctions related to inspectim, assenbly, md titrate fa~icaticm fmn stitrate
lot acceptame through acceptmce of the ca-@eted prtit. The mniatory
imput im r~iranents ui t 1 be ptrfomed or ui tnesstd bf the Goverment
rqwesemat ive at desiemted nnrufacturing A test stepe as dtpicttd in the
nwtufacturim or impectim flow chart. Adeq!dte inspectim statium shall be
provided to the Gwermtnt rtpmsmtative. lhese designated mdatory
Inmwf=turim sni test steps are refltcttd in the proc.t&re6 of sectim 111, part 5
ofD~ 8200.2,atiasa minimri shall incluie the follouim:

a. Review of titrate lot acceptance results.

b. Ri.#N to Witness cm+ mn(yze SEH ~otogr~, if a~licable.

*

c. Perform visual impectim at preseal (at each -r specified) m a smple
tesis mless 100 ptrctnt impectim is r+ired bf the qplicable
cmt ract.
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d. Swvei 1lmce of in-process M strength test.

e. Suwei 1lmce of turn-in kcard dwckwt for ci raiit cmtimity.

f. Suwei 1(mm of groq. B tests.

9. Audit of tkncuntntatim.

h. Survei Ilmce of failure malysis, DPA mtivitles ad the results .ard
mrrect i= act icm related thereto, if q@ ic~le.

{. Surveillmce of radiatlm harcbtess assurance teats, if qplic~le.

j. Survei Ilcnm of E3DS classiffcatim tests.

4.2 Practdmefor lots held mre than 36 mnths. Hybrid ❑i croci rcui ts held W
nmwfacturers or authorized distritutws for a pericd exceedirg 36 amths fol lwiw
the date of the imp?ctim lot idmtificntim cede, shall be reimptcted b+ the
mm.tfacturer for a[[ sptclf fed grotp A impectim requirements, prior to shipnmt.
In case of lot failure &ring reimptctim, the lot shall be ~jected to 100
percent inspectim for all tests in the s!hgr~ failed and all hybrid
microcircuits Aich fai 1 any of these tests shal I bt rmmed f ran the lots d
rejected.

All reinspection lots with date codes of S601 or later shall also be rrxahjected to
m F9SS the mldcr*i 1ity mttmaw B-7 of rntthad 5(0S (s-3 for mthcd 5005) of
MIL-STD-S23.

The devices shall retain the original impectim lot idmtificatim cede (stt
3.6.3). Records of reimpection shall bt mintaired as s~ified in 30.1.2 of
afpertdix A.

4.3 Oentralinspecticscmditims. The gtneral reqJi reinmts of MIL- STD-S83
shalt O@y.

4.3.1 Classificati~. The ●xminntims md tests
rE?Ji rtd to assure CCOformmce to the sptci f ied prtit assurmce levels of h@rid
microcircuits or lots thereof are classifi~ as follows:

Element evalt.atim 4.4 (set 3.4.2)
Screeni w 4.5 (see 3.4.4)
Quality cmfonmme impectim (WI) - 4.6 <see 3.4.5)
Oats recording 4.7

4.3.2 ~. Statistical smpling for qality conformance impectims shall
be in accordance uith the smp(ins prcctires of aFperdix S of this SFecificatim,
ard as specifitd in the a~isitim tiumnt or drauiiw, as a#icable. Reserve
s~le dwim mY be tested with tht stiroqs to prwide replecemnts in the case
of test eqipntnt fai lure or cptrator error (6ee 4.3.5). These &vices shall be
used in predtsismated order. Initial saT@e9 erd saqies ustd for resthiesim
shel 1 be rardanly selected frm the itw~t im lot or s~lot, as .# icfble.
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6.3.2.1 Dimes a~ of SmLl[ es. W&id microcircuits sbjectd to destructive
tests or bhich fai 1 my test shal 1 not be shim m the contract or Wrchase order
as acceptable prtit . They my, hwtver, bt del iwred at the r-t of the

a-irim a~tivity if they are isolattd fmn, ad clearly identified so as to
prewnt the! r beins mistaken for accept~le prtit. Smple hybrid microci r.wi ts
frm imptctim lots With have passtd Wtit amurame irtspectim or tests md
which have been stijecttd to mchmical or etwi rommtal tests classified l-ml-
destrmtiw (see 4.3.2.3) or fund to be mrdestrmti..e bf repttitiw tmtim (stt
4.3.2.2), my be shim as mctptable prcdmt prwidd they pa= 100 prtit
exterml visual inspection in accordance uith KIL-STD-SKJ, !mthcd 2009 ad 100
percent grmp A e(ectriual tests in accordsme iiith the qplicable &vice
sptcificatim.

4.3.2.2 Pestruc tivt tests. All mchmical or envi —tal tests (other than
thm.e listed in 4.3.2.3), shall bs considered destructive initially, h my

~_tLY * c~i~r=d nu-destructive p acwmlatim of sufficient data to
Ird]cate that tht test is ncmltstrixtive. TIM accuwlatim of rbta fran five
rxtiti - of the specified tests m the sme s=wle of prtit, nithwt evidtme
of anulative degradatim or failure to pass the specified test r~iremnts i“ any
hybrid microcircuit in the sa@e, is cmsi& red sufficient evideme that the test
is rtcdestructive. Arv ttst sptcifi.d as a 100 prrcmt screen shall be cmsidsred
nmdtstruct ive for the stress (e+el and &ration or nuker of cycles e@ ied es a
scrten. Lhl - otherniae s~i f ied or ~~t Iy detemimd to be otherwise, the
follwim MI L-STD-IW3 tests shall bt initially clessifid as destrwtive.

Interml visual d mechanical (nmh.d 20141.

NOTE: This irtspectim is nmdestructive hen performed at preseal visual.

Sod strength (mthod 2011)
Solc&ebi 1it y (except for lead finish A)
moisture resistance
Lead inttgri ty (nethat 2S04)
Salt atmstiere
3EH imptctim for mtallizatim
Ste* state 1if e test (accelerated)
Die shear strength test
Total &w radiatim hartis test
Electrostatic discharge sensitivity test
Lid to- test
AtSwsim of lead finish
Vibration, variable fr~y
Internal water vapor test
Pin grid package lead w(1 (mthcd 20281 -

4.3.2.3 Nondtstructiw tests. Unless othernise specified, the follci+ing tests
are classified as rtnndsstructive:

Smwmtric pressure
St* state 1ife (see rote)
Intermittent 1ife (see note)
Semeticity
External visusl
Internal visual (preseal)
Sum-in scrten (stt rote)
Radi cgra#I y
Particle iapc.t mise detectim (PIMD)
Physical dimmims
NomJestrwtive bmd W( 1 test (method 2023)
Resistmce to solvents
Solder* ility (for lead finish A m~y)
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UIm the test t~rature exceeds the nnximn sp+cified jmctim
ttwtreture for the device (irtcluiing nnxirmn sptcif ied for ~raticm m
test ), these ttsts shal 1 be considered destrmt ive mless otheruise
sptcifitd.

Format i.m of lots. mid microci t-wits shal 1 ke ~regattd into
identifiable crtitim lots m defined in 3.1.3.21 as rewired to met the
prc.d.ctim crntrol ad inspectim r~irtmnts of a-ix A. Nyimid microcircuits
shall be formed into imptctim lots as defined in 3.1.3 .14.1 as r~iwd to IT@
the .qt?tlity assur.mce ins~tion ard test r~irtmnts of this specificatim.

4.3.3.1 Restiissim of failed lots. ResUmitttd lots shal 1 be ktpf sepsrate
fr.an w lots ati shall be clearly identified as restkanitted lots. %en my lot
stii tted for qiml i ty cmformnce impectim fails my Subgrq rq.4iremnt of
gr~ A, B, C, or D ttsts, it my bs remimitted awe for that pemticular stAwrCWJ
at tile the s.mple size uith zem fai lures allwed. A 6ecc+_d remimissicm U5iIW
.dc&Ie the initial srnple size nith zero failures allwtd is pennitttd mly if
fai lure amly%is is performed to detemint the mtchmim of fai lure for eech fai led
hybrid microcircuit frm the prior sthnissims md it is determined that failure is
&e to:

a. A defect that can be effectively rmowd bf rescreening the retire lot, or

b. Rardan t% defects With & not reflect poor basic &vice design or poor
bmic proctssiw procdmes.

In all instm Id!ere malysis of the failed dtvicts itdicates that the failure
mtchenim is b to par basic proctssim proce.imes, a basic .$ssign fault or
nmscr-le defects, the lot shall not be restiitttd.

4.3.4 Test method alternatives. Alternate test methods are aL 1- pm.’ided
that it is demonstrated to the qial ifyim act ivity that such al temat ives in m way
relax the reqJi rmtnts of this specif i cat im md that they are f!$frwed before
testing is performd. For prcfmstd ●lectrical test altermtives, schematic wiring
diagram of the test eqIipTem shal 1 b made ave.i lable for checking by the
a~irim activity. Electrical test md turn-in circuits shall be aFwoved by the
acquiring act ivity.

4.3.5Procedurein case of test e.auimwn t failure or merator error. Wwnever a
hybrid microcircuit is btliewd to have fai Ltd as a result of fadty test Wipmnt
or ~rator error, the fai lure shal I be mtered in the test record With shai 1 bt
retained for revitn ahng uith a cmplete explanatim verifying why the fai Iurt is
btliewd to bt invalid. I#Itn Government source inspection (GSI ) is r-i red, the
G.averrtrent qmlity assurame representatiw (aAR) shall bt mtified within crk
u.arkim day ad givm detai 1s f ran the test record end the CWOrtmit y to cha L(awe
the validity of the error claimed. If no challtnge is mde within the nsxt mrking
day, the error will bt cc+widered valid as rtcoti.

NDTE: E3n failures shall bt canted as rejtcts ad mt attributed to eqJipmnt
m OPatOr ●rror for screeninw wow A ad mint electrical tests of
mthcd 5005 d mthcd 5006 of HIL-Sm-~.

4.3.5.1 PrOc*re for samle ttsts. when it has been estabi ishtd that a fai lure
is ckM to ttst quipnmt fai lure or qerator ●rror md it has been establ ishtd that
the sn@e device has been dmwed or degreded, a rephcemnt h~rid micracircuit
fmn the sem impctim lot my be added to the sample. The replactmnt h~rid
microcircuit shall b sbjected to a~l these tests to which the discnrdd hwrid
microcircuit was tijected prior to its failure ad to my remining specified
ttsts to Aich the discarded hybrid microcircuit tins mt *jtcted prior to its
fai lure. The nmufecturer, at his mm risk, has the cptim of replming the failed
hybrid microcircuit ati cmtiruing ui th the tests before the ml idi w of the test
eqipmm f ai lure or cptrator error has been establ ishtd.
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4.3.5.2 Proc4re for screenim tests . IAIM it has been est~l i shed that a lot
failure @ring Screening test is de to operator or ~imt error at-d it has bean
est~lishai that the remining prtit has not bten dmsged or degraded, the lot or
surviving pnrtim of the lot, as the case my be, my be restJmitted to the
corrected scremiru test in which the ●rror occurred. Failures verified as having
been ca-cd by test ~ipnmt f ai lure or cperator error shal I mt & camted in the
mA calwlatim (ihm awlicable).

.4.3.5.3Failure cnd corrective actim rem rts. khm the promdres of 4.3.5.1
ard 4.3.5.2 are uti lizsd in cattiming senple tests or resihnittiW lots for
screening tests, the mmfacturer sha L1 documnt the rewtts of his f ai Iure
investigatims d correctiw actims wd shall make this infcmmtim avail~le to
the Gwerment MR, the a~i rim activity, or the C@ if yim activity, as
a@icable.

4.3.6 Test ewiment w rificatim. The mtwfacturer shal 1 dtf itm d uti 1ize a
mthcd (e.g., correlatim amples; diagrmtic r.wtines, ●tc. ) to verify the
mtasuremnt or cperat im c+Iaracterist ics of the electrical test ~ipmnt. hf!en in
use, ●lectr ical test eqipmnt shall bs verifitd at ths start of a test rm ard
after my @!ysical chmgss to the test systm (i. e., replacement of test ~ipnmt,
etc.). lihen a test rm ●xceeds ore dey, wrificntim shell bt accomplished at the
erd of the test rm.

4.3.7 Bamf ecturer imos & tests. For class B, any mrufacturer inposed tests
(es!., wcs and fine lesk) c-ted after any screening tests, Lut prior to wry
~lificatim or qbslity cmformme testing, are to b reported in koth the
qmlificatim ard qmlisy ccmfo— reports. The ruker of devices tested d
the mnber of devices failed shall be imki.id in tlw report. If erv nwwfacturer
iwc.sed tests detect a prcblm, the nmrufactumr shall 8&tnit all devices in the
lotto these tests to elimimte rejects ad shal 1 take steps to determine ard
eliminate the cmse of failure (e.g.,
leaks).

rcwh hmding kich has pmktd gross

4.4 ,EIemnt ewluntim. Elttnent ewluatim shall ke cmdxted in accord.mce
nith 3.4.2, herein. Impectim lot s~lins shatl ke in accm-dmce with -ix B
of this specificntim.

4.5 .Smeeni r!% Hybrid .icrocirc.its shall have tetn stbjected to md pesssd all
the screening ttsts detailed in 3.4.4 in ordtr to k acceptable for delivery. Wm
mA or g!attern failure or delta limits have been specifisd or other ccrditims for
lot acceptance haw be.?!? ir@med, the r-i red &ta shal 1 bt recorded ard
maintained ss a basis for lot acmptarc.e. Devices #!ich fail my test criteria in
the screenir!g secpence shal 1 bs removed f ran the lot at the t inte of observat im or
intmdiately at the conclusim of the test in *ich she failure was c4serwd. once
rejecttd d verified as a dsvice failure, I-wOrk ml s~t rescreening in
accordance ui th the 1irnitat ions of 3.7.2 my ke performed.

4.5.1 Sum-in. Sum-in shalt ke psrfomsd on all devicss end the sptcified We
kurn-in (-m tmm-in for class S devices) ard pest turn-in electrical
parmtwers shal 1 bt mtasumd. Bum-in for cl-s u &vices shall be 160 hmt.s
(320 hours for class S).

a

4.5.1.1 Failme fnslwis of turn-in screen failures for cLass S dSViCSS.
Ce.tastr*ic failures (i. e., shorts or qens masur~le or &tect*le at 35”C)
sbseqimt to km-in shall be malyztd. Amlysis of catastrc@ic failures my be
limited to a qbmtity ad dearee sufficient to establish failure mde ard causs ad
the results ehal I be documnted ard * ami labLe to the Gwernntnt
rtpresentat ive.
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4.5.1.2 Lots redanitted for tin-in. un[ess otherwise specifitd, burn-in lots
my h resdmitttd for turn-in me tine c+tLy. ResLimitted lots shal 1 bt kept
S~rOte !KMI rte’d lots md shall be impected for alL sptcif ied characteristics
wow a t!ghttmd irswtim mA -I to the mxt bum ruiw in the WA series
(see -ix B). The mnbr of fmttern failures alloued shall be the smnt?as uas
required for the origina L kurn- in.

4.5.1.3 Bum-in acceptance criteria. At the option of the nwwfacturer km-in
acceptance shal 1 ke kmsed m mA or mA pattern fai lures.

4.5.1 .3.1 Oemral. Pattern failures are m.tltiple device failures nithin a
device tum-i~tm or mre deptndim m lot size) with the mm root ceuse of
fai lure.

Umufacturers rmst dstemine and docmtnt, prior to begimira kurn- in, the criteria
for the formtim of turn-in lots (i.e. devices sdmitted to turn-in at ore time, a
p-tire lot, m impectim lot or mm other collectim of devices) for the
pur~ of mA calculatim. In all cases, the burn-in lot shall be z 41devices
oralldevicesshnittedto tam-in *ring a me-ueek ptriad, *ichever is less.

The s~lier shall mt c-t Lwm-in in a&itim to that sptcifid Delta limits
shall bt dtfimd in the aapisitim dacmtnts when recpi red. btwn the POA or
pattern f ai lures qpl ies to delta I imits, the ddta parmeter valuts UIMSUred after
kurn- in (100 percent screening test) shat 1 be c-red ui th the delta parmeter
values m=ured prior to that burn-in. unless otherwise spcif ied in the
aCWi Sitirn docmmts, WA md pattern failure mtal~is shatl be a@icabh? only to
25°C stat lc tests (gr~ A, stkgrcq 1).

4.5.1 .3.2 mA mtim. 1f acceptance is kastd solely m WA md mless otherwise
SPtCifid in the E=qJis itim docun?nts, the POA shall be 10 percent or 1 device,
Wichever is greater, for class B devices (2 ptrcmt or 1 device for class S)
regardless of kurn-in lot size.

4.5.1 .3.3 mA or Dattem failure mtim. If acceptance is t.ssed on mA pattern
fai lures, tht fol lwir?g shal 1 aWIW

4.5.1 .3.3.1 Lot size less thm 60. Pattern failure malysis shall bt the basis
for determining lot acceptance for lot sizes of 40 devices or less. The mximn
matter of device static f ai lures at 25. C al 10U.4 &fore a ,,fai lure patteml( has
bean established shall h as follti:

a.

b.

c.

Pattern fai[ure analyais
device failures aLlOutd

Lot size (xl - ~

XS20 o
21sxs40 : 0

Ex~le: Lot size is 25 uith 4 device static failures at 25- C.

class S device fails.

If all 4 device failures & mt have the sme root cause of failure (i.e.
3 or less fai Lurts ui th the smt rcot cause), then no ‘fai lure pnttem”l
exists for class B devices cd the passim 21 devices are acceptable.

If all 4 failures have the sane root cause of failure, then a ‘fai Lure
ptterti” exists for class B devices wd the lot nculd be rejected.
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4.5.1 .3.3.2 Lot size gre ater than 40. POA and pattern fai lure amlysis shall be
the besis for dsterminirtg lot aweptame for lot sizes greater thm 40 devices.
Device fai lurts resultim in a p?rmnt dcfectivt for 25- C static parmcters in
excess of the r-i red mA my be f ai lure amlyztd for pattern fai lures. I f the
msrker of device failures excssd the ~ired mA LaIS the twmker of dsvice failures
uith the sams root cause is Iess thm or sqtnl to ths rnnber of failures rsqired
to establish a ,,f ai lurt @tern., thsn the lot is acceptable. lhless otherui se

s~ifi~ in the awisitim dncmtnts, the mxinun al(cuab(e mA ~ tht -r of
dtvice fai lures al lobed before a ‘If ai lure pattern. is est~l ishsd shal 1 bs as
foil.ans:

Pattern fai lurs amlysis

Device failur ts allcusd Pm

Lot size (XI W w - W

4O<X51OO 4 0
100< XSSOO

2s
5 0 % 2s

SOO. XS 500 10 0 lG% z%
500 < x 15 0 10% 2s

Exm@e 1: Lot size is 400 with 15 device static fai Lures at 25-C.

a. If cla%s B, the Iot is acceptable (i.e. 10 percent mA allcus 40 device
failures).

b. If C(SS S, the lot fails mA mtdnust be rejected.

Exmple 2: Lot size 400 with 41 device static failures at 25- C.

a. If class B ard 10 or less of the device failures are * to the 6FME rmt
cf$we, thsn a ,,failure patterw dats not exist ard the lot is acceptable.

b. If class B erd 11 or more of the device failurss areti to the saws rmt
came, thsn a ,,fai(ure pattern,, has been tst~lishsd ati the lot is
U-laccsptable.

4.5.2 Externalvisualscreen.The fiwd exterml visual screen shall &
ccrsAMsd in accordma? with MI L-STO-883, method 2009 after all other 100 percent
scrssm have bssn perfortid to dctemint that no d!rmgs to, or cmtminati.m of the
packase ●xterior IVJS occurred.

4.5.3 ~eedforming Uhen lead forming (terding) is specified for my device
class, a 100 percent ;ins ati gross seal test sha(l & ~rformd after the lead
fomirg cperatims ard pcior to find visual inspectim of these ~vices. Oevices
which fail seal tests shell bs rsmwstl fmn the lot.

4.5.4 Moniestrmtivebud m 1(tsstforclasss devices.Nordestrutivelm
percent&ad IXIlltestshall bs performed for class s devices. The total nurbsr of
fs.ilsd wires md the total nmber of devices failed shall be recorded. The lot
shall have a percent defectivt allokab(e (mA) of 2 percmt or less based on the
-r of wires pulled in the prtitim lot. The test shall be pwformd in
accordance with MI L-STO-SS, mthcd 2023. Devices frun lots t4iich hawe been
stt.jetted to the nwdtstructive 100 ptrcent bmd wl( test ~ have failed the
Spifie ClaSS S mA rtwiremnt shall mt be delivered as class n prtit.
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4.6 OuaIitvconfonmrceinmtc tim

4.6.1 @@. Quelity cmfommce inspectim for a given h~rid microcircuit
tvpt iS *teml@ W selectim of a rtqiremnts cptim flon (see table 1) at the
time of cmtract negotiation .md acceptmce. The reqIirtmnts cptim flon selected
shal 1 determint the QCI rqi rtmnts for the specific hwrid microcircuit
mrwfactured. Were a#icable, insptctim lot smp.lifte shall bt in acmrdmce
with -ix B of this spxificatim. Except Were the use of electrical rejects
or sinulatim s~les (i.e., test coqmns) is allwed, all hybrid microcircuits
shall have tem previwsly screened (see 3.4.4 and 4.5) ard stijected to d pussed
all final electrical tests. successful ccnpIet ion of P( i ty cmformmze
impti.m for a given pftit assurance level shall satisfy the qmlity
cmfommce r~i rermtts for my lcter level hybrid microcircuit mrufactured on
the smw certified line. If a lot is uitMram in a state of failim to met
quality cmfornwtce r~irtmrtts md is mt resthnitted, it shall be ccmidered a
failtd lot and reported as such. Lots dtnitted for q.bdity confonmnce in$.ectim
shall met the ~irmtnts of 3.4.5 for all dtvice classes.

NOTE: The h-id nwwfacturer has the ri~t to elect not to use my solutim or
solvent identified within this specificatim or retattd specificaticm
that hus also been identified by the Amricen congress of G-xw?mmt
I*trial Hygimists as beim a potttwial or suspect carcimgen. Were
the hybfid m!wfacturer eltcts not to we a mterial, he mst mtify the
acqirim or q.ialifying activities and the custaner in writing in clear,
mmt.iwous language not shject to misinterpretat im that this right has
been ●xercised.

4.6.1.1 5mIDle selectim. The -r of hybrid microcircuits to be tested shall
be chosen ( in&pemktt of lot size) by the mmfacturer in accordmce with the
awlicable reqIiremnts of wtims 1, 2, or 3 herein d WL-STD-S83, mtth.d 5005
or mthcd 50U2.

Initial smptes ard restiitted sfnfalts, Am amlicable, shall be rardanly
selected frm the impsctim lot. Lot acceptmce is te.sed m an =cept rnabtr of
zero. [f a fai lure occurs, the fai led s&gr.aq or test my bt pcrformd awe usim
tile the simple size uith zero failurts allowed. The &OCtUPer shall retain E
sufficimt -r of hybrid microcircuits frm the lot to provide for @lirtg the
smple size.

For grotp C irspectim, limited senple q.mtities my be used to met the

rewiremnts of 3.4.5 for pmitctim st.srt-qh Wten limited 6a_@i~ is used for
start-~, a sbsecputt fuL 1 smple grw C test shal I be ptrformd within 6 mcnths
of the initial grcq. C or prior to excetding the limited usage rqirmmts of
MIL-STO-8S3, mthcd 5MS, whichever occurs firSt.

4.6.1.2 End mint. Electrica[ emkmints shall bt r!teasurtd (md recoti *m
rR?.Ji red) before Start itW ad after cap(et im of al 1 tests in the subgrcqm of
grotp C for +lch electrical end point m?asurmmts are spified ard intemt?diate
masurments shall bt made as rqired bf the a&@icable dttail specificatim.
Test s.mples Aich -ire variable data shell te serialized peior to tests. -

4.6.1.3 W. Test results shall bt recorded bf irsptctim lot idtntificatim
ccdt (see 3.6.3) for each inspection lot. For in-(int map S impectims *ere
insptctim lots are not awlicable, data records or Icgs shall bt mintaimd d
available for review by the qualifying MCI acqirinu activities. A smmmy of
attrihtes results for al 1 tests md masurmettts shal 1 k pnrt of the test report.
Variable data shall bt provided uhen reqired by the qisitim &cuntnt.
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4.6.2 Quality cmfornwwe routines. I$t.rid microcircuits shall bt tested for
cmfo— in accordance with the qplicable reqtirments cptim as follows:

4.6.2.1 mtim 1 (in-line insmc tim~. Cptim 1 PIity cmf.rtwtce insptctim
shall be satisfied W in-line impctim performd in mx.ordsme with the
aF@ i cable pr.acties of MI L- STD-SS2 as detai led herein.

4.6.2 .1.1 Grcuri A electrical testing. Gv A ●lectriml testins shalt be
perfomtd in =cordfnce uith MI L-STD-6S3, method 5008 ad the a@ic&ble
a~isitim docunmt.

4.6.2 .1.2 Grm B inmtc tire. G- B iwectim shall be satisfitd by
performing in-line i~tim smpling monitoring as follc+m. Electrically
rejected devices or test vehicles my bt wed in dl sttgroq tests in lieu of
actul prcduct.

a.

b.

c.

d.

e.

physical dimmims. RardanlY select hytfid microcircuits f mm devices at
final impectim smh that as a minimn 2 dtvices of each pnckage
ccmf igurat im Westnttd for imptct i m are imptcted eech mmh. tif i m
that all critical dimmiom afftcttd bf the assmbLy process (e.g.,
package length, width, heitit; pin length; etc. ) met the ~irem!tts of
the detai 1 drauim. Critical dimensions maff ected w assent.lv nmcesses
my te imptcted ;t fir-at visua L im%tfm or as s tirt of i=~ing
(receivim) insptctim.

Resistmce to solvents. Each imptctim lot of mrkim ink shall be
tested prior to acceptmce in accordmwe ui th MIL- STD-8B3, mtthod 2015.
This series of tests shaLl be performd m each ~ of surface ihich is
wtd as the mrkins surface m cmpleted hybrids (e. g., si lver pLate,
Ar.sded nickel plate, mmbrded nickel plate, etc.). me piece of each
surface typs shall bt testd in ●ach soLvent.

Each week me device or elment (1 id or package) represmtat ive of e=h of
the mrking surf ace8 of each device mrktd @ring the week shal 1 be tested
in eccordmce ‘di th MI L-SIO-8@3, mthcd 2015 except that mly ‘solvent D,,
is r~ired.

PIm. PIND testing is not reqired for class B devices. PIW testim for
class S dtvices shaLl bt performed in wcordf#e with HIL-STD-S?3, mtthod
sow..

Internal visttal and mchmical. Interm[ visual ard mechanical imptctim
shal 1 be perfomtd at pr.eseal visual impect im in accordmce ui th the
Wiremnts of MI L-STD40S, method 2014. As a minimn, me dwice of
each hmrid micrceir.wit tw received at presea L visual irsptction each
mnth shall be impected.

k?id strength. Uire bad strength in-(ine inspection shall be perfomed
m a part of uire H certific.stim (mthcd 5006) ard in accordance with
Ml L-STD-S, mtthod 2011. Meekly a minimm of two smples frm each uire
kcdprocem (i. e., thenmsmic gold, UI trasmic almifun, thermsl
cmpressici?s gotd, etc. ) shal L be tested. Were more thm cm rehire
exists for a specific process, the test sample shal 1 be rotated between
mchines such that all machines are tested at least awe tiing each 13
week period *en in q)eratim. At the time of certificatim, m
dditi.md minimm 10 wires total (15 wires for class S) shall be brded
in the certific.atim sanple pints. After ccaptetim of certification bard
Plls, the parts with the additimnl 10 wires (15 nires for class S)
intact shall be precmdi timed for me hcur at 3W. C minifnm in ●ither
air or an inert atmsphere followd bf destrwtive pul I tests. No
failures are allcued.

a

a
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The ❑initmn allowable bud strength shall be o!_@grm for 0.001 id! uire
(almimn or gold). Uith dimmers greater thm 0.001 inch, refer to
mtthd 2011, table 1 post seal tutd strtroth ard use the bmd strength
mlue indicattd mirws me gram For ni re (gold or almirun) uith difamters
greater thm 0.003 imh, refer to figure 2011-1 .md use the Pt s-l ~
stremth VOhJt less 10 %rcmt.

f. Die shear. Die shear testing shall be perfonnsd m 2 devices as a part of
grcq c impectlm (i. e., first lot md my elmem attach cha!wes). Die
shear test inn &ring groq C shal 1 bt ptrfomtd in accordame !dith
HIL-STD-0F!3, mtthod 2019.

g. SOldsrabi 1ity. SmlderAi 1ity te8t Icg shal 1 & performed as a part of
inccining impectim (i.e., packase evaluatim, mthcd 5008) as follow:

Packages shal 1 be temperature aged to me of the f ol lcuim cmdi tires prior
to performing the mldtrabi 1ity test.

24 il hcurs at 1A = 25W C, *1O” C
36 *2 hours at 1A = 225” C, i9” C
57 *3 hours at 1A = 3UO” C, *8” C

1.S3 *8 hours at 1A = 15W C, *6” C

Wtn the hybrid prccess flw includes m qtratim in ~ich the package
lead finish is charatd prior redelivery of the h~id (i. e., a SOldW
coating is a@ied), this cperatim shall be performed m the package
evaluatim sarple pmkages mk..s~t to the tmptrature mine.

Follcuing the temperature aging (ard the lead finish applic.atim, if
egplic~le) the s.mple packages shall bt solderability tested inaccordmce
with method 2003 including a 7 to 8 hcur stem agim.

h. seal. Seal tests shall ke ptrfomed in accordance uith MIL-STD-8W, mthcd
1014. 100 percent testing shall beperformd mall devices between final
electrical test 0-d external vi fwal.

4.6.2 .1.3 GraQC inwtc tire. Graq C ir!spectim shall be Prfomed mly m the
first impectim lot whnitttd for impectim atias reqired to evaluate or cpalify
changes listed in 3.4.7. Gr~ C insptctim shall ke performed in acm@we with
UIL-S3D-8W, mthcd 5006 md incldt die shear ad wire bcmd stremth tests as
f ol 10WS. Scnple devices for die shear d ui rtba’d strength tests my be devices
frm sI@rOqJ 3 or testing my ke performed in-lint.

a. Gru# C 6E@e selectim. Sm@es for gw C imptctim BIIall be draw!
frm the first impectim tiitttd.

b. Hire bcd stretwth. me device mininun shall bt tested to assure
cmformme to the awl i cable ~iremnts of MI L- STD-005, method 2011.
The device shall & precmdi timed for me ham at 3W” C mininun in either
air or an inert atmwhere. Sm@e criteria shall be ksed m the nurber
of wires pulled using a sanple size( accept -r) of 22(0) for cl-s B
devices a-d a s.mple size(accept rwrber) of 45(0) for class S devices.
Brn@e wires shall imIudt me uire frctn each type transistor, dic&,
Cnpncit!r, ad resistor chip; 3 wires frm each typs of integrated circuit;
md 5 wires frm package leads as a#ic8ble. For test cotxJitiom F ard H,
test 3 dice for each method of intercomectim, m all flip chiFs and bean
lead dice, if less. The minimm allowable bmd strength shall bt me srm
for O.W1 inch almimn or gold wire. FM alunimn or gold wire with
diantters greater than 0.001 inch, refer to mthcd 2011, table I pest seal
H strength erd use the H strermh value itiicated mims me gram
For gold or alminm ui re ui th dimeters greater than 0.003 inch, refer to
fi~re 2011-1 and use the pmt seal bed strength valut less 10 percmt.
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c. Die shear. Die shear testing shall & performed in accordmce with
MIL-STD-SW, mthoi 2019. Ttstim shal 1 be perfom?d to a smple
Size(eccept !mber) of 22(0) bsed m ●lentnts. The shear smple shall bs
mifonnly divided anmg atl ●lment types in the h~rid rnicrccircuit .wd
shall bt ptrfomed in a mini- of tm devices. The sample shall i!wludt
as a#icable typical resistor, capacitor, integrated circuit, transistor
u_d dicde ●lantnts.

4.6.2.1.6 Gram D insotctlm. This testing is accmplisheddmim Pkage
evaluatim at iwmning inspectim ad rwed mt be rtpeat~.

4.6.2 .1.5 Ibrcmfonrame. Should failure cecur in aW of the dmvt in-limt
inspect ic.m, m w@lysis to detemint C- shall bt performd md corrective
actim, as necessary, shalt be ix. The came of failure, cqplicde
corrective actim, md diqwsit ion of prtit afftcted by the failure shall be
docmenttd. This dncunentatica shall bt available for cpalifyi~ d actpi rim
activity review.

4.6.2.2 C9tim 2 (mthcd 50081. Lptioc 2 ~lity conformme inspectim shall
be cordcted in accordance ui th the awl i cable -i remnts of Erg A, B, C, md
D of mthcd 5MS of MI L-SID -803 for the spcific device class.

6,.6.2 .2.7 G, ow A electrical testing. Grq A testing shall bt ~rfomed in
accordaree With mtthod 50M of Ml L- STD-S93 end the E# ic~le decsi 1 sptcif i cat im.

4.6.2.2.2 Grow B ins =tim. G- S impectim shall bt performed m ~~
inspectim lot for each package t~ md leed finish in acc.ardrce ~ith MIL-STD-
8S3, mthcd 500fJ. The criteria for the interml visual ard mchmienl exminat ion
shalk be the general ~irmtnts for design cd camtrmtim (see 3.5), the
r-lrfits Of t~ *tail WifiCatim end confirmtim that the actual device
cmstruct ion is in accordutce uith the &sim daummatim on fi (e in accordmce
‘dith 3.5.5.

4.6.2.2.3 Grew C inmtctim. Grcq C it?aptction shall be performed mly m the
first imptctian lot tiitted for inspcctim * as rqired to evaluste or
qmLify a chame listed in 3.4.7. Crap C irtspectim shall bt ptrformd in
accordame ui th HIL-S70-833, methcd 5U3E.

4.6.2.2.4 Grum D insoectire. Crap D impectim shall bt performed m the
initial impectim lot md at intervals not exceedim 26 weeks for dditim.al
impction lots. G~ D imwtim shall be performed in accordmce with
MI L-STD-8E3, mtthod 5MB. Seated enpty ~kages that have h sbjected to the
handling md stress ccrditicfts of screenim my be tscd for gr~ D testim.

4.6.2 .2.5 lkmcmfo~e. Lots ihich fai I sbgr~ rtq.!i renents of gru@ A, B,
C, or O my be resubmitted in accordance nith the provisims of 4.3.3.1. A fai led
lot which is rewarked (~ 3.7.2) or is rescreened (restiittal to inadvertently
missed process steps is not cmsider.d a rescreen) my mt be restiitted to the
failed s&grcqx (and mist be canted as a failwe) for ptricdic grcqs B, C, or D
qunl i ty cmfomwce impect im mverages. The lot my bt res~itted mly to the
failed *rOq to dctemim its cun acceptmce. If a lot is not rewhit ted or
fails the resbnissim, the lot shall not be shi~ md the cca@i.mt mrking at-d
al ( references to NIL-H-36534 shal 1 be mmwed. Lots that are rot remhnit ted,
fai I the res@nissim, are iii thdmun f ran ccqi i ant h@rid microcirmit
cmsiderat im, rewarktd, or rescreened (excltdim restii ttal to f iml eltctricd
test hen test Carditicm or limits are mt chained) de to the fai lure of a FOA or
QCI requirement of this sptcificatim oust be reported to the qualifying activity
uithin 30 days of such actim. Cmfimed Lot fai lures m returned mterials, shall
~ ~rt~ tO the WLifyfm act~vity within 30 daw of - action. The
r~rtl~ of thse lots shall be In urittm formt cud shall incld.e the follcuing
es e+pllc~le:

a
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a. Part -r.

b. Insptctim lot idmtificatim codt.

c. Duu-ttity of lot.

d. Point of scrq inmmfacturer$s fku.

●. Test results ati date of failure (including all rescremitw, rtwrks ad
ms@xnissims).

f. Reesm for failure orscrawins irtclttdina qplicabletest results.

g. Date of scrawirw or uithdranal frm carpl iant hybrid ❑icrocircuit.

h. Di~itimactim of affected lots.

NOTE: The WIifying activity reserves the right to r-t md receiws
infomatim carcernira inplmmtatim of corrective ectims d
justificatim for reuork ad rescreening.

6.6.2.3 mtim 3 (mttho+ 5005~. Cptim 3 .qmLity cmfonmme inspectim shall
be ewxkted in accordance uith th+ e+pticable ~irments of 4.5 of MIL-M-3831O,
ad groqs A, B, C, ard O of method 5UJ5 of MIL-STD-W3 for the sptcif ied dWi Ce
class.

4.6.3 Retention of QML status. TO retain WL stat=, the nmwfacturer shal (
forward a rmrt to the qmlifyim activity at 12 mmth intervals sunmrizinn
activities asmci ated uith U4L prceesse6 md rntterials. The Wlify ina aCtiVitY
shall establish the initial reportim date. The rtport shall inclb the
foil.anim:

a. Idtntificatim by ~rt !nmber, date cod?, md ~tity of lots that have
capleted gr.ap A, B, C, ad D imptctims. Informtim shmld te
fonmtted such that the ptricdic OCI tests ard lots represented by than
are clearly presented. Uwn cptim 1 (in-tint im=pectim) is psrformd,
informt im shal 1 te organized to dsmmtrate in-1 ine insptctim ccwerage
for all ccnplimt PmWct.

b. A list of all -L processes cd mterials for *ich there has been no
qxd ity cmfonmtce inspect im. The rmmf-turer shal 1 certify that they
still have the capabilities and facilities to prcdue these item to the
cpalified level.

c. A sunmry of failure arwLysis results d corrective actim of fai lures
~ich result in chcnges to the me$ufacturerns WL listing.

d. Csrtificatim that the design .md constructim of all ccmplimt po&ct
was verified ard fd to be idtnt ical to mL ~irmmts ml that the
cpal it y confomnme impectim rwi remnts have been sat i sfactori lY met.

If the sunmry results indicates nmcmformnm ui th the r~i rtmnts of
this s~ificatim, and correctiw action accept~le to the qmlifyim
act ivity hes mt been taken, action my be takm to remve the f ei 1im
prcces~ ad rmterials fram the DML. Failure to -it the SUIIIENY
report tnthin 30 days of the 12-m+tth pcricd my result in 10SS of the
mrufacturer$s SUL listim ard certific..stim.

If tiri!ta tua consecutive reportiw pericds, there has been no .?.mIity
cmfornmm inspectim of prcduct utilizing WL wocesses md mterials m
a certified 1irtt, the rmtufacturer my, at the discret im of the
~lifyim activity, bt mired to perform Sq@mtntal process
qJalificatim testing in accordmce with MIL-SIO-1~, sectim B.
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4.6.4 Removalof a mmnif=turerfrantherlun(ificd mmufmturem list.

4.6.4.1 Reawm for remval. A mrufacturer my bt remwed frm the ML by the
p-rim activity for my of the reasons I isttd below. Remval fop MY Other
re.%sm mm be ~oved in advame @ the Departmental Stmdnrdizatim Dffice of
the prepnring activity.

a. The ProdJet or material of fertd md?r contract dces not met the
recpirements of the specificatim, drauitw or Stmtdatiized Military
Drsning.

b. The nwwfacturer has termitwted nnrufacturing the fmdnt or mterial
rwesmttd by the sm@e test spscimn for thich a UtL listing uas
grmted.

c. The mm facturer requests that his cmparrf,s nmc be rernowd fmn the
list.

d. h or tome of the colitic+. s mder hhich certificatim d Vlificatim
wtre granted have betn violated.

e. The nnmfacturer has fai led to notify the qml if yirtu activity of a charge
in dtsign, mteria L, nwwfacturing facility, process, or fabricatim line.

f. m atdit of mrufacturing facilities cd fabricatim lines irdicates
noncmfommce to the applicable specificatim.

g. The mmfacturer ,s mm wars m the ‘C4n601 idnted List of Dctmrred,
Intligibte, md WSWI_&6 Contractors.n

h. The mrufacturer has fai Itd to ccrrply ui th the reqti remnts for retention
of .qmlific.atim, as stated in the specificatim.

.$.6.4.2 Notificatim of wctws ed rmwval. Exceptim cases of inmdi ate remval
for reasmw c., g., ml h. of 4.6.6.1, the mrufacturer uill be notified of the
proposed remval of his cqmny f ran the 1i st and the reasms for rtmwd ami be
granted at least 14 dqs fran the date of the notifying letter in which to
resped. If remval is for reasms a., b., d., e., or f. of 4.6.4.1, the
rm-ufeeturer ui 11 be im.ited to furnish cament.

4.6.6.3 Notificatim of remval. After dcteminatim ha= been made to mmve a
cawm!y frcin the list, the mmfacturer uiLl be stat a mtificatim of remval end
his ccnpmf will bt deleted frm the U4L ~ithcut delay.

4.6.5 lttsmc tim of m ckeaing. The smpling ard imptctim of the preservaticm
packing, md cmtainer mrking shall be in cxcordmce nith the r~irmtnts of
MIL-M-55565.

4.7 Deta recording. The results of al 1 screening md W1 i ty conformrce tests
ad it?spectiom ad the results of all r~ired fai lum amlyses shall be recorckd
ard maintained in the mrtufacturer)s facility in accordmce with -ix A. Data
ad rqorts r~irtd W the a~licable acqisitim dmmmt shall be sdmitttd to
the ac=qi ring activity. The dispositim of all lots or smples stiit ted for
scrtming (Am PDA is specified) or cpa~ity conformance insptctim shaIl be fully
daunmted a-d lots which fail my specified ~irenmt 5haLL be recordtd as
fai (ed lots whether resd!i tted or Hi thdmun. Disp@sitim of resthnittd lots
shall likewise bt rtcorded so that a ccap(ete history is Wai (abLe for every lot
tested frm initial xixnission to final dispxitim including all fai lures,
rtstiission, ad uitMrannls.
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4.7. j Rcmenirm test data for CL=S S hti id microcircuits. Uhtn specified in
the awisi tim damtnt, a CITY of the attributes test data, a CCPY of the
variables data md the delta calculations resultim fmn the qplickale dtlta
parmmter tests btfore md after each turn-in, md a ccw of the x-raw r-i red W
the dttai 1 specif icatim shall accmp.my each lot of class s hybrid !nicmcircuits
shi~. unless othernise specified in the acqiisitim dmunent, the mamifacturer
shal 1 mintein cm ccmplete ccpy of al 1 scrtmim data for 5 Pars after &l i wry
of the ~rts. This data shall be legible ard shall be correlatcble to the
a#imble part mrrbtr, the lot date cc.ie, md the indivictd serial *r. The
data shall ke verified bf the tiacturer, s qality sssurame cwmizatim ad
nust bear wideme of swh verificatim.

5. PACKAGIMG

5.1 Packasim rem iranents. The r~i remnts for pnck~ing ahal 1 bt in
accordsme with MfL-M-55565.

6. NDTES

(This sectim cmtaim informtim of a general or explanatory mture that my be
helpful, tat is not nmdatory. )

6.1 Int- use. H~rid ❑icrocircuits cmfonnim to this s~ificatim are
intemled for use for Coverrmmt h~rid microcircuit a@icntim wd Iqistic
prp0se8. For mximn cost effectiveness while rfaintainim essential qiality ad
reliabi lity r~imntnts, it is reccmmded that, for initial aapisiticm for
origitml ~ipnent cmplemnts, the device class apprqri ate to the reed of the
amlicatim (see 3.4) be acqired. Fe+ a~isitim of spare Prts for logistic
sqport, it is reccmmrdtd that, mless otherwise spified, all h~id
microcircuits be acWired to chss B reqirmmts.

6.2 fic.wisitim rtw i rments. AWisitim dacunents In6t specify the follwing:

a.

b.

c.

d.

e.

f.

9.

6.2.1

Title, mrhatr, ard date of this Specification.

Issue of DmISS to be cited in the soLicitatim, ani if reqired, the
specific i6sus of indivickml d.xmmts referenced (ste stctim 2).

Part nuk.w.

Title, txnber md date of ~lick.le detai I specificatim or drauim ard
idmtificatim of the originatitm dtsim activity.

H@rid MiCMCirCUit finishes (see 3.5.8.3).

Pr*t assurarce level (See 1.1).

Chmwt mtificatim (i.e., uhn to cmtact).

DDtimal am isitim data. The following item are optimal ard
are mly a#ic&4e when sptcifitd in the a~isitim .$amntnts.

a. Rtcpiranents for fai lure amly% is.

b. -ial recwirmmts (see 3D.4 of -ix c).

c. DiVitim of smp(es (frm smp B, C, and D tests).

d. ReqJir.mmt for qbslif ication or QCI plan.
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Prem ratim of detai 1 spec ificatiors. The item for the prqnratim of
sptcificaticm are listed in a&pendix C of thie specificatim.

Reevalumim of lot ~ 1i ty. tien deemd necessary, the pchese order my
specify &tOi led criteria for lot reevabtim and dispositim. Govermntnt source
imnect ion mac.dires or restbnissians of fai led Lots shal 1 mt be ccrsidtrtd as
rtthluatirn of lot qmlity M rather as a part of the initial .qmlity cmformnce
proctire.

6.5 S@iect term (k& word) listiq.

A&i t
Bum-in
Clms B
class s
Clmsificatim
C4mtructim
Cltstm
Desifm
Deviat im
ESD
Etemsnt
Impectim lot
Lead finish
Mttallizatim
FUA
P1m
WL
W.slificatim
Repir
RtWrk
SPc
Smeen(im)
seal
titrate
Traceabi I i w
Wrkmnshi p

6.6 Dtfinitiam.

6.6.1 C9ta(m standsrdhhrid microcircuit.A h@rid microcircuit, the cbsim
ard right to the dmim (i.e., amtrship, cmtrol, or p~ietary rights), of uhich
are ccnpletely in the cmtrol of the &vice nmufwturer, ad is advertised ard
made available to arry’ a~irim activity throughthe pb[iceti.m md distrilwtim
of Pm&ct cataloes or Pfockct data shttts.
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6.6.2 Custm h~rid microcircuit. A h~rid rnicrccircuit built in ~cord.wm
h’ith this specificatim kut for uhich the &sign is u-dtr the specificgtim or
cattrol of the Wt-chestr or user of the hybrid microci ratit.

6.6.3 -Se o.itline. The dsvice configuratim incltxling dimmims ad
dirnemicml tolermces.

6.6.6 Device A h~rid rnicrccircuit.—-

6.6.5 Owice twt. A single specific I@rid microcircuit.

6.6.6 pie fmily. All ehcnts nmmfactured bf the s.mit kasic process (e. g.,
LW pcuer SChottky, HtnCd, FAST).

6.6.7 film microcircuit (or film intemated circuit>. A ❑icrocircuit cmsistim
●xclusively of elements which are film fomed in-situ P or within an imulatim
sbtrate.

6.6.8 Micrcuave or R.F. hybrid. A hybrid micrceirmit that reqires me or more
of the follcuing:

a.

b.

c.

6.6.9

Irpt md cutpuf terminals or comectors uith retched inpetimce.

use of sptcific inpsdarce trmmissim lines m m insulating titrate.

Device ~me R.F. ptrfonnnme charwterist ics are affected by con&ctor
Itrgth, uidth, or topl.agy.

Microelectronics. That mea of eltctrmic tech!wlcgy associated uith or
aw.li.d to the realizatim of ●lectronic system fr.am extmmly mall electronic
parts or elmts.

6.6.10 Microcircuit. A mall circuit havim a high ~ivatent circuit element
density, d!ich is ccmsidertd as a single part ccnpstd of intercantcted elernmts
on me or more S@stratts to perform m electrmic circuit fmctim. (This
●xclmtes printed wirim boards, circuit cards ass+lies, and mdules c.mpos6d
●xclusiwly of discrete ektronic Farts muted m a nm-ceranic stitrate or
beard.)

6.6.11 Mawlithic microcircuit (or intemated circuit> A microcircuit
ccmisting exclusively of ●lements formed in-situ on or u~thin a simle
seniccfxhctor stitrate with at least me of the elemnts formal within the
stit rate.

6.6.12 MultichiD microcircuit. A microcircuit ccrc?isting of ●lements formed m
or nithin tnn or mre stanicm&ctor chips which are separately attachtd to a
stitrate or pnckage.

6.6.13 Peckrmt twe Packages which have the saw case outlint, cmfiwratim,
materials, finish, con&r~tim ttchni~ + seal method.

6.6.14 Passiw element. Plan9r resistors, capacitors, intktors m-d pattemtd
stitrates (single end mltilayer) and rmplarwr chip resistors, cap9cit0rs,
inckctors, m-d tram f0mer8.

6.6.15 Pattern failure. Multiple hybrid microcircuit failurts uith the wit?
root cause.
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6.6.16 atmlified mutufecturers [ist (’ML>. A 1ist of mrufacturers, by rme ard
plant adress, 16!0 hew met the certificatim ad qmlificatim r~iremnts stated
herein. The listing incldes identificatim of the certified quality cmtrol level
(ckss S or B), qmlified m.terials, d qmlified mrufacturins constrwtim
techni~s. wL is the acapted tieviatim for the term wal i f ied Mamfacturers
List.

6.6.17 Radiatim hahs assurame (RI!A>. The pxtim of prodxt assurmce
~ich ittsures that parts cmtinue to pwfom as sptcified or &grade in a spscified
mmtr hen stij-ted to a specified radie.tim envi —tal stress.

6.6.1S ~. Rqeir is m cperatim performed m a ttcmmfomim hytwid to
make it fmcticiwlly wcble but does mt cm@ete Ly ●limimte the nmmnform.nce.

6.6.19 &@. Rewrk is m operatim perfom?d m a .mncmfonning hybrid that
restores al 1 mncmfortnina characteristics to the rwi remnts in the cmtract,

s~ificntim, dreuins, or other qprm.ed prodm bcriptim.

6.6.20 Sanicc+t&ctor ekmem. Transistor or diode.

6.6.21 same cmtrol dxunent or drawing. The dttail drauim or specificatim
prepered w the cmtractor md e+proved by the ac~iring activity which cmtains
the detai led perf onmme md test rqi remnts sptcif ic to a hybrid microcircuit
t~ (see qpe?dix c).

6.6.22 sdast~ate: The sqportin.a mterial w or uithin hhich the ●lements of
a hybrid mlcrm rant are fdwicat~ or attached. S@6trates my not have
ccttdxtor pwterns or printed or &psi ted c~ts.

6.6.23 Traceability. The ability to retrieve records as rqired herein (see
3.4.6).
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WALITY ASSWWS3 P~

10. SSC9E

10.1 ~. This ~tdix cmtains details of the qmlity assurmtce progrm

r-i ~ts *ich se~e as the &is for twwfacturer cert if i cat im md cortsti tute
a prtcon5 ition for hybrid microcircuit qualification. This a-ix is a mandatory
pwt of the spxificetjm. The informticn cmtaind herein is interded for
cafpl iarce.

20. APPLISAELE O~ENTS

This sectim is mt e+plic~le to this a-ix.

30. UJALITY AS?AJAANCEP+W3SAM

30.1 Mmufacturer certif icatim. The mrufacturer shal 1 estebl ish, implement,
erd maintain a pic.ict assurance wogrm in acmrdarwe “ith 30.1 through 30.1 .3.9
(sunnnriztd in table 111) in order to kc- a certified mrufacturer of hybrid
microcircuits. The nmwfacturer, s qal ity assurance prcgrm &al 1 .demmtrate m-xi
assure that &sign, mrufacture, impsctim, u-d testing of hybrid microcircuits
are ~te to assure .m@imct nith the ~Lic~le r~irtntmts md ~lity
statirds of this specificatim and the wqisitim dacunents. hfwre the
mmifacture or my portim of the mmufacturim ard testing cpemtim is other thm
the tiacturer)s faci li W, it shal I be the resp.msibi li w of the mtwfacturer to
stcure md prove the docmmtat i.m .md control of the -l i ty assurmce progran as
described herein. The Wogrm shall be daurented in these WY6:

a. Desig!, ~ccessim, mrufacturing, wd ttstim imtructicm (see 30.1.1).

b. Records to be mintaimd (see 30.1.2).

c. Pro&ct assurarce prosr.m plm (see 30.1 .3).

All r~ired docunmtatim shall be avail~le at, ad cmtitwal(y efftctive in the
nwwfacturer, s plmt Wile prtiing h~id microcircuits whi~ are intended to be
offered for shipntnt as cc@ iant devices. All r~ired progrm &cmentatim end
recoti shall be awi labLe for review by the qmlifying or acqiring ectivity UIX+I
rtcptst. The a-i ring act ivity shal 1 have access to nmpmprietary areas of the
mmfacturer, s plmt for the Wrpose of verifying its inplemmtat ion, atd the
qml i fyim activity shal I have access to al 1 areas of the nwwfacturer, s plmt for
the prpxe of verifying its inplamntat im. Perscinel performing WSI ity
fmctiom shall have suff icimt well &fired respmsibi lity, authority md the
organizational freedm to identity and evahmte qmlity problem mtd to initiate,
rec.anmd, md prwide solutims.

30.1.1 Design. Dmcessim. mmufacturim. and testim instructions. The
mnnuf=turer eAall haw in effect @mmsrmd instructims coverim, as a minimn,
thest areea:

a.

b.

c.

d.

Conversim of custmer r~i remnts into nwwfacturerls internal
ir-mructions (see 30.1.1.1).

Persm-nsl training ard testing (see 30.1 .1.2).

Inspectim of ittcmina materials, utilities,
30.1.1.3).

Swlity cmtrol cperatims (see 30.1.1.4).
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e. Quality assurame ~ratiom (see 30.1.1.5).

f. Desire, prceessing, reiimk, tod ard mterials stamlards arrl instructims
(see 30.1.1.6).

g. Clean limss cd atnmphere cmtrol in uork areas (SW 30.1.1 .7).

h. Desire, mterial, ad process chmge cmtrol (set 30.1.1 .8).

i. Tool, gawe, att.1 test eq!ipncnt nnintensrce md calibratim (see
34).1.1.9).

j. Failure md dtfect armlysis md data feecbck (see 30.1.1.10).

k. Correctim actim end evalmtim (see 30.1.1.11).

1. Inwming, in-process, md OutgOiW inventory cmtro( (see 30.1.1 .12),

m. Cchemtics (see 30.1.1.13).

n. Electrmtatic discharge hardling cmtrol progrm (see 30.1 .1.14).

Detailed r~iremnts for coverage of these item m-e stated i“ 30.1.1.1 through
30.1.1.14. These r~iremnts will nornnlly ke expected to be met ~ the
mmfacturer, s st.mdard drauings, specifications, process instructims, and other
establ idwd nwwfactmim pmct ices. 1f pnrt icular rqi renents are mt covered bf
the Mmufacturer, s established practices, suitable &mmmtat ion shal 1 be added to
sat isf y thost r~i rements.

30.1.1.1 Cmvemim of custcmr rtm irtantnts into mrufacturer*s internal
imtructims. The prc.xrhre @ .Aich custan?r ~i rem?nts, as ●xpressed in
specificatims, p.mh-e orders, etc., are corrverted into wrki w i tntrmt ims for
the nbmufacturer, s perscrtttl shal 1 be dammted.

30.1.1.2 Persowtel trainim and testing. The mtivationd ad hwk training ad
testing practices, erployed to establish, evaLuate, ad rmimain the skills of
perswmtl .tmeged in reliability critical work shal( be d.%unmted as to form,
cmtent, and fr~ of use.

30.1.1.3 1= mction of incmina mteriats. uti liti.ts. arnl work in-m.xess.
Inspection qerations shall be cbcammted as to t~ of irspecti.m, smpling md
test procedures, acceptmwe rejtct icm criteria, and f reqmcy of we.

30.1.1.4 Quali W cmtrol weratims. Cuality control ~ratiws shall be
docmmted as to typ, procd.mes, rating criteria, actim criteria, records, ad
freqtncy of me. The we of statistical qm~ity cmtrol (30C) ard statistical
process cmtrot (SPC) is strowly emwraged.

30.1.1.5 Qmlitv assurmce we raticfw. Wality assurance cperatiom shaLl be
docunsnted as to type, Pmm&r.ss, qipmnt, jtdgnent, ad action criteria,
records, and freqIency of use. The use of statistical qatity control (Sac) A
stat ist ical proces cmtrol (CPC) is strc+wi y enccura9ed.
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30.1.1.6 Oesign. Drocessinn. rnamfacturim e.mismen t. u-d mterials
instructims. Oevice design, processing, rmwfacturing ~ipntnt m-d mterials ‘
shall be docunmted in drauings, stmdards, spscificatims, or other qprcpri ate
media which shal 1 cover the r-i rmtnts mtd tolerames for al 1 aspects of design
ad nmufacturins imludim +ipnmt test mtd prove-in, mterials acWisitica d
hdling, design verificatim testim ard processing st~. AS a rninimn

r~ir-, dttail.d daunmtatirn rmst exist for the follcuing item u-d mst be
-te tO assure that W9ntitat1Ve controls are ●xercistd, that t.alerences or
limits of cmtrol are sufficiently ti~t to assure a repmdxible high c@ity
p-t ad that pvcce.ss md inspectim records reflect tht results actual 1y
achid

a. Irccming materials cmtrol (titrates, ~ckages, active and pnssive chip
or elmtnts, wire, Water purification, etc.).

b. !le.sking, @!otoresist, d msk registratim.

c. Glassivatim or pnssivation.

d. Hetallizatim A film depceition,

e. Die, ●ltmtnt, or sbtrate attadment.

f. Uirebm-ding.

g. Remrk.

h. ~aling.

30.1.1.7 ClemLiness ard atmwhere control in work areas. The rwi rentnts for
c(emliness ani Wnmmere cmtrol in ●ech mrk area in *id! wtseakd &vices, or
parts thereof, are processed or ass-led shal 1 ke docmtnted. Air particle Cwtts
shal 1 b in accordance With F.dsral Stambrd 209. The mmfacturer
shall establish actim md .dxwlute cmtrol limits (at ihich mint tmrk stops mtil
corrective actim is c.mpleted) based m historical ~ta and criticalness of the
~ in each particular area. For foreim mteriat ident if i cat im and cmtrol,
see internal visual impectim ~iremnts of MI L-STD-~, mthod 2017.

30.1.1.8 Desi9n. mterial. ard mocess chame control. The mthcds md
procdres for i~ltmmatim and cattrot of ch~ in device &sim, mterial aid
processing, ad for making chmge infonmtim wailebte to the acqiring activity,
when applicable, shall be dacm?nted.

30.1.1.9 Tool d test .twisme nt minttnmce ard cal ibratim. The rnaintenmce
ard calibratim procedres, atd the frewency of schecUltd wtims, for tmls,
wwes, ard test ewipntnt shal 1 bt daunsnted md in accordance ni th the
rewi remnts of HIL-STD -45662.

NME: Corrective ectim specified in MIL-STO-43662 shall not reqIire a
rmmfacturer to recal I those hbrid microcircuit devices tested or

i~t~ m wi~ fti. to ke cut of tolerance ckmirg calibmtim
prowded the gwertment WI I ty aswrame rtpmsmtat ive has verif itd the
~cept~ility of the mnufacturerls calibratim d correctiw actim
procedures for qipmnt feud to be cut of cnlikratim end the ptricdic
chtckim procedms for umuriw acceptabi 1ity of prcduct between
cnlibratim interwls. For mjor discrepmies, as *termimd by the
w81 ity assurame representative, a written reprt shal 1 bt pmpartd ard a
CWY sbi tted to the waL if yirte activity d?tai 1ing the ci rcumtmces a-d
correctiw action.
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30.1.1.10 Failure and defect analvsis. d data f-k. The procdtres fm’
idmtif icatim, hmdling, ard amlysis of fai led or dsfective devices ard for
disaanimttim of malyais data shall be doctmmtad, imludim the proced.m for
infonnim the qmlifyirtg ectivity of malysis results, IAIm aWlicable.

30.1.1.11 COrrectiw actim and evaluatim. The pr.am.ime ard respmsibi 1ity
for decisions regardim the ntcessity for corrective actim as a result of failure
or defect analysis, arc+ for ewluatim a-d qpfwa( of prqosed corrective ectims,
shall be dmmented. If the p%c.srhre for evaluatim ard aRIroval of chames
prcpomd for other reascm, such as cost redction or prtit irp —t, differs
frm the above, it shall also be docmettted.

30.1.1.12 Jncanim. in-mocess. at-d owaoim inventorv cm tro(. The mthcds ad
p~res shall be dammted hhich are wad to cmtrol storage cd handlim of
inccmirg mterials, uark in-process, 4 uerthwwd and outgoing prdrt in order
to achieve such fmtom as age control of limited-life mterials, and prewnt
inadvertmt mixiw of cm foming m+ rmmmfoming mteri als, wrk or finished
prht . Eech area shall mintain identity of uork in IXCC.?SS to facilitate xcess
by COvemmnt source inspectors. In tiitim, for c(88s S devices, tests ati
i mpsct icm ptrfomtd by the mrufacturers m a-i red mterials end sqpl i es shal I
imlb verificetim of chtmical, physical, and fmctioml cfwracteristics r~ired
by mrufacturer draui!tes md specif i cat icm. Pr0cedme6 shall be prepartd and
maintained for controlling the receipt of acqired mterials md sqplits. The
procdres shall prwide the follcuing:

a. Withholding received rnsteria[s or sqplies frm use ~ing ccapletim of
the r~ired intpectim or tests, or the receipt of necessary rtports.

b. Sew~atim A identificatim of mrcmfonniru nnterial ard sqplies fran
cm foming materials ard SWQ1 ies u-d mmvc.1 of nmcOnf.nmi W
sdmss~lies A parts for class S lines.

c. Mtntificatim ard cmtrol of limited-life materials arxl swties.

d. Idtntificatim ml cmtrol of ram mterials.

e. Assurance that tlw r~i rtd test reperts, certification, etc., have km
received.

f. Clear identifimtim of mterials reLeawd frm receiving inspectim ard
test to clearly irdicate acceptance or rejtctim status of uateriat
ptnding review actim.

30.1.1.13 Schenntics. Schemt ics pertainim to the test ins of h~rid
microcircuits shall be mder documnt cmtrol. This incldes device schemtics,
burn- in schematics in ,,accordnme ui th the aF@ icab{e detai I mi 1i tary speci f i cat im
for Wlified prod.!ct or those for +ich qmlification test authorizatim has been
r~ted.

30.1.1.14 ESD hatili w cmtrol oro.arm. The ESI handing control program
dacunmtatim shall k tir dacment cmtrol. This i!wltrks methods, eqipmnt
ad mteria(s, training, packaging, handling, c.ti procerkmss for hatdlim ESD
stmitiw devices.
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30.1.2 Records to k mintaintd. The records recpi red bf this sectim shall b?
cmtiwwsly mintaimd tiring the mrufacture of hybrid rnicrccircuits ~ich are
intended to b tiitted for shipnatt as cmplimt dtvices in accotime with this
sp5cificatim. The records pertaining to prdctim prccesses, immning mtd
in-process imptctiats wd these Pertainim to screening wd qnlity cmfonmme
impectim shall k retained for a mini- of five years (seven years for class S)
after perfonnmce of the inscectims. Records shall be mintained as a minimn
for:

e.

b.

c.

d.

e.

f.

9.

h.

i.

j.

pe~a~d:rainitta ami testing in accordmce nith 30.1.2.1 (1 year record

I-tire OPCratiMS in aCCOdftme with 30.1.2.2 (1 year record retentim
for prtitim process es, irwanirg m-d in-process; 5 year record retmtim
for screening, cpalifimtim and cpality cmfornmce imptctim).

Failure r~rts m-d malyses in acmrdmce uith 30.1.2.3 (5 war record
retmtim).

Initial &cunmtatim A sttutquent changes in dtsigw, materials or
pxessim in acmrduwe with 30.1.2.4 (5 year record retentim).

EWipmnt Calibraticm i“ ammdmce uith 30.1.2.5 (We MIL-STD-45.$62 for
records retmt im).

Process, uti Iity, md mterial cmtrols i“ c.ccordarce ~ith 30.1.2.6 (1
year record retent im).

Prtit lot identific.stim in accmdmce with 30.1.2.7 (5 year record
retention).

Prc.3xt traceability in acmrdmce uith 30.1 .2.8 (5 war record
retmt im). Altered records shal 1 not te ccr!sidered acceptable data
mless dccmenttd imtructims are follwtd ~ich shall inclti

For cAw@td data:

(1) Idtntificatim of irdivitil inking mu entry.

(2) M;ai~n#ntity of all original data retries (), *ite cut,, is rot

(3) Justificatim notd for chatwe md verificntim by a sec.ard party (Q4
shall verify screening, qtalificntim ard qmlity cmfommce
ir6ptctim records) Awn chmse affects lot jeopardy (i e., lot
originally considered to be rejectd is charwd to F8SS status).

For transferred data to w test rtcoti

(1)

(2)

(3)

Idmtificatim of irdividd trmsferrim data.

All original record entries shall be trwtsferred.

NW test recortts entries shall te verified agaimt the original
record Ly a stcmd party.
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k. Computerized recor~ are opti.armt provided they clearly A ck.jectively
indir%te that al 1 re!pi ramnts of MI L-H-38534 ha...s been net. The
~eriz~ records for traceabi 1ity, scretnim ad w impectim shal I
be readi lY accessible md available to Governnmt pemanel for revieu atd
m qpropr i ate ●lectronic or hard cow provided to the PI i f ying wtivi ty
as retpired. The r~iremnts btlcu shall be met.

(1) Entry verificatim.

(a)

(b)

(c)

Each itiivid.ml mkirg entries shall bt mi.qwly identified.

All numally entered data shal L bt verified at the tim of tntry
W the sane cperator.

All accepted trans=tims (i.e. mtered dnta) shall bt
idmt i f ied by timt/date of datelentry stqeme to protect
agairst ‘out of neqencet) retries. No recordsd trmmct iom
shall ke deleted or chmRc&

(2) Cc+ItrOt proeeckme for lot history records.

(a)

(b)

(c)

(d)

Lot histories my be mdified mly by additi.ms (i.e., original
retries plus corrective addtrda).

All corrective adienda shall met all the r+iremnts of (i)
Awe.

ml y 1irni ted designated cpwators shal 1 be able to access lot
history c~er records for corrective addenja. D_t4
securi w procedmes shal I bt fol lowed to assure that 1imited
accem is mintained (e. g., restricted terminals, Psswrds,
etc. 1.

A VL ~tY ~wrame representative shel 1 verify screening,
qdlflcatlm end qmlity c.mformrce impectim rtcords when
correctiw a&mda affect lot jecpcm+f.

(3) CmtroL of cmpnerized bat history mc.ards.

(a)

(b)

Al 1 ca?@er lot history records shal 1 have m accurate tapt or
equivalent beckqI gemrated prior to lot shipnent. Uithin 3

hmnths of lot shipntnt, the bncktp record shat I ke transferred
to a stcure locatim to bt archived.

These archived tapes or ewivalmt media shall be kept for a
minimn of 5 yeari.

30.1.2.1 Persomel tre.ini m ard testi~. Records shal I cover the nature of
training or testim siven, the date thereof by week ati length in hews, and the
groq of persantl given tmrk training A testing. Records are re.qimd only for
prcckt related training ard testing as distinguished fram safety, first aid, etc.
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30.1.2 .1.1 Trainim of am raters and ir.mectors. All critical processes ad
ororixtim insmctim shall & mrfomed & mrscmel nho have been trained & the
Aecturer to perform their e.kignnent tnsk in ecco~ with nnmfacturer; s
in-hmbse stmdwds, incltidim a forml training (e. g., classman or m the jcb
training qrvised by a cert i f fed trainer) ad test prcce&re to assure the
proficiency of each irdividal. Each irdivihl shall ke retested or retraimd at
the ed of a desiwated psriod or when persanel prfornmce irdicetes poor
proficiency. PersOmel shall mt bt used in critical processes or imptctims
mtil the rqired level of proficiency has been ~trated.

30.1.2.2 Immc tiol-1 we rations. Record6 of inspectim cpwatiats shall cover
the tests or impect i ma rode, the mterials grcq (lot, batch, etc. ) irw==ted,
the cmtrol 1irg dacmctttatim, the date of ccqalet im of inspect im, the mcmt of
ntnter ial tested, md acceptmtce,rejectim, or other fiml dispns itim of the
mterial.

30.1.2.3 Remrts and analwes of defective devices ard failures. Records or
*fectiw device8 shal 1 cover the swrce frm With ●~h dtvice uas received, the
test or operatim tiring ihich fai lure warred or defects uere observed, ad prior
ttstim or scretnim historyof the device, the date of receipt, d the
dispositim of the device. Records of fai lure and defect aralyses sha( 1 cover the
nature of the reported fai lure or &f ect (fai lure or defect mcde), veri f i cat im of
tht fai lure or dtfect, the mture of my dtvice discrep.mcies which were fowd
tiring malysis (failure or defect Mechmim), assimt of the failure-
activating cause if pmsible, the date of ccqletim of the analysis,
idmtificatim of the gr~ performim the malysis, dispositicm of the device
after analysis, ati the distriiwtim of the remrd. The record shall also treat
the rehtionship of oberwd fai(ure or defect males in related lots or devices
ard, +ere applic~le, corrtctiw action takm s a result of the firviir!gs.

30.1.2.5 Ewimen t calibratims. Rtcords t.hal I cover the sch.?@ led catibrat im
intervals for each ~ipnent item, the dates of c.mplet im of ectual ml i brat ion,
identificatim of the groq performing the calibration, ard certificatim of the
cmpl iance of the ewipntnt with docmtnttd r-i remnts after cal i brat im, in
accordame uith MI L-SID-4W52.
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30.1.2.6 Process. utility. ad materials cmtrols. Records shal 1 cover the
i,?plemntat im of devices s~h es cmtrol charts (e. g., X ad R charts) or other
mam of irdicatim of the degree of control achieved at the points in the
material, utility, mtd asstnbly process f ton dmmented in the mmtfacturina
imtructims. Records shall also irrlicate the actim takm when each wt-of -
cmtrol ccrdi t im is cbserwd, d the digit im of prht processtd *rim the
ptriod of wt-of-cmtrol cperatim.
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30.1.2.7Prcdct lot idmtificatim. Records shaLl te mintaimd to identify
uhm ●ach prod.Kt im or imptct ion lot ms processed throt@ end! arm. Records
shal 1 t-s capsble of idmt if ying for each Prcdctim or acctptmce- imptct ion lot
(as a~licable) of finished prbt, these item as a rni”imm:

a.

b.

c.

d.

e.

f.

9.

h.

i.

The acceptmce-impect ion tests perf ormd m the lot, end their results.

The serial rnnters (*m a@icab(e) of all devices in tht lot.

The d3te of CC@et im of eaceptfme imptct ion of the lot.

Identificatim of the lot.

The pertirent associated detail spscificati.m mder ihich inspectim was
ptrfot-md.

Firb91 di sposit ion of the lot (ui thdr.sun, not accepted, accepted).

Acqirfng zctfvity scurce insptctim cmsidemtim of the lot.

The mmber of &vices, bj device t~, in each bat at the time of seal.

lr&pedently identify, by device typt, the -r of devices shipptd and
the rmiaer of &vices in stock irmntory.

30.1.2.8 Prc&ct traceability. The traceability smtm shall te mintaind such
that the C@ if yim activity can trace and determine that the hybrid micrcci rcuf ts
passed the applic~le screenfm, ~(ificatiom ad qality cmformnce impccti.ans
~~mthat the hybrids microci rwits were ass~Led on the prcpm c.s.rt i f ied assmW y

30.1.3 ProrkJctassuremceDrcgranmlan(PAPP~. The PAPP sha L1 bt establ i shed ard
rraintaintd bf the mmufetturer, atd shall be delivered to the q!nlifying activity
for revieu (prf or to wrvey, Awn a~licnbLe) as a bsis for mrufacturer
certificatim in accordance uith 3.4.1. The PAW shall cmsist of a VOIUIB? or
portfolio, or series of sane, ihich will mrve to danmstmte to the qmLifying
act ivity that the mfacture.ris mdemtaniing of a cmplete PI ity assur.sme
progmtn, es exenpl i f ied ~ his docunmtat ion syst.m, is adeqate to assure
cU!@i ame of his prht with the a@iczble specificetims md ~lity-
Starrimds . If the Vlity assurance progrm exer@if ied is awlied cmsistmt Ly to
all prtit lines intended to be sulmitted for acceptmce ir!spect ion mder this

s-i ficatim, mLy ~ pApP is reqired for each mnufuxuring pbmt; any
difference in treatmnt of different pr~t lines ~ithi” a p(ant shaLl & stated
and explained in the PAPP, or separate PAPPs p%?pared for such different I ires.
The PAPP shaLl contain, as a minimn, these item (set table 1[1):

a.

b.

c.

d.

e.

f.

Fmctimal block organization chart (30.1.3.1).

Exn_@e of nwwf=turira flou chart (30.1.3.2).

Prcpri etary dmwntnf idtntificatim (30.1.3.3).

Exmples of dcsim, mteriat, eqJipmnt, visunl sttird, md process
fnstrwticm (30.1.3.6).

Exa@es Of ~OdS (30.1.3.5).

Examles of *Sire, mterial ard process charge control docmtnts
(30.1 .1.8 md es rewired in 3.4.1.3 ard 3.4.7.
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9.

h.

i.

j.

k.

1.

Exm@e6 of failure end dtfect armlwis and fee&ack dauntnts
(30.1.1.10).

Exm@es of CDrr=tiW actim ard eveluntim documents (50.1.1 .11).

Mamfacturer% interml instmet ions for internal visual inspeet im
(30.1.3.6).

Exmples of test travelers (3o.l .3.7).

Ex.m@ea of dtsim ad cmstmctim k9sdifIt (50.1.3.8).

H.9mfacturer 1s self audit (30.1.3.9).

Detail r~irmtnts for these item are described in 30.1.3.1 throu@ 30.1.3.6,
30.1.1.2, 30.1.1.8, 3.4.1.3, 3.4.7, 30.1.1.10 ard 30.1.1.11.

30.1.3.1 Fmctioml blcck or’?anizatim chart. This chart shall shw, in
futct imal block-diwr.m form, the I ines of authority ard respomibi 1ity (both 1ire
ard staff) for origimtim, a~mval, ad inplemntat ion of the several aspecte of
the prockt assurance progrm. Nmts of the ittcmt.mts are not r~i rtd in this
chari .

30.1.3.2 Exam Ies of mwfacturi m flow Char(. The f (w chart for al I devices
shal I reflect the cc@ete mrufactur ina proces- teing used at the t im ard shal [
shou all mrwfacturing, i!!spectim, testim ard qtslity verificatim points ad the
point uhere all mterials or st.bssmiiies enter the flou. The chart will identify
all major docm??nts pertaining to the impectim of materials, the Prhtim
processes, the prtitim envircfmmts md ~titim cmtrols hich utre used.
The 6amtnts ui 11 bc idmt if itd W n.sm A ~. Chanaes awrwed thereafter
ui 11 be treated in accortkme uith the qproved docunent chmge cmtrol procedmes
in 3.4.7. For CIESS S the mrwfacturers shall mintain a file or bc& of all
referenced docuntnts mttd m the flow chart, imludiw in-house ~ts
referemed there for use w the q.mli f icatim or certification team and the
desiofwted Owert-mnt representative.

30.1.3.3 Pmmrietaw daunent identification. A listim of proprietary
dammts ard are- shall bt imltded in the progrm plm ani mintain?d m a
current &is (set 50.1).

30.1.3.4 Exam les of desi9n. nwerial. tmiunmt. ml LWC=XS.Simtr’wti~. An
exmple of each type of design, mteri al, eqipmt, visual stardard, ard process
imtr~tim used in the n!+uwferXure of micrccirwits intwded to ke dmitted for
acceptance inspectim waler this specificatim shall te ircldtd in the prc?jrm!
plan. These my be either dmnies or actual mrking dacunents, M shall in either
event shox the form of the ptrtinmt dccment; blink form sha[l mt be ircluded.

30.1.3.5 Exam les of records. Ex@es of records, cm@yin9 ui th the
rewirtmnts of 30.1.3.4 for instr.Kt!Om, shall b imludd in the progrm plm.

30.1.3.6 lkwfacturerts internal instrmtims for interred viswl ins Lwctim.
The mnufacturerrs internal ir!strwtims for internal visusl inf.pectim in
accordance ui th methcd 2017 erd mtthod 2052 of MI L- STD+3S3 for the aF@ iceble
device CIESS, shall Ix imlti in the program plm.
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30.1.3.7 Exam lts of test travelers. 3cremins md grcqs A, B, C, d D test
travders shall ke included in the program plm ard maintained m current basis.
The test traveler utilized for cp.ality conformme imptctim lots my be the sane
traveler us used for q.bslif ication lots. lhm in-line impectiats are allwed
(i. e., alternate srotp A or B) the traveler sha Ll imlds docmentatim of reqIi red
imptctiats. The test travelers shal 1 itwltde al I mmfacturer ihpnsed tests.
Alternative mthcds of rnttt im thtse rtq!i remnts my bt ewcwtd bf the qial if yim
act i vi ty. The test trawler shall incluie all the follwim ninimnl f“fortmtim:

a.

b.

c.

d.

●.

f.

9.

h.

i.

j.

k.

1.

m.

Id.entificatica as to uhether the lot is ~lificatim or QCI.

Nam or title of cperatim and sptciffcatfm rmber of each prccess or
test .

I&nt i fy part -r, date cede, .ard umufacturer internal lot
identificmim t-mbsr.

Oate of test and optrator identi f icmim.

calibration cmtr.al *r or equipnmt idmtificatim of all mj.ar
~ipnmt cmpmmts u8ed for test.

Wantiw tested and re jetted for e~h process or ttst md actual qmnt ity
tested i f smpltd.

Serial !nrkrn of passing md failing &vices i4wn amLicable.

Tim in md .mt of process or test if critical to process or test results
(i.e., kurn-in ad % hour uindon).

Spscific major cmditicm of ttst that we verifiable by operator
incltdins tires, t~rature, rpn, ●tc. (r~irtd for MI L-STD-1~,
sectim B IXIIY).

The percent dsftct ive calculated and the @tern fai lure mnlysis for
turn-in.

8um-in or life test bcsrd seria[ rmbtr or ttst circuit idmtificatim
ttmt.er ard revisim.

ALL ~ired variables data (see 4.6) except for ekctrical tests
(attedments pwmi tted). Mot r-i rei for QC1 trawler.

For electrical ttsts, test program rnnbm end revisim and i6tntify 161tn
variables data is wired.

30.1.3.8 Ex~ Ies of desire md constrwtim bsseLint. The dtsim and
cmstructim baseline fortn (i.e., a listins of the pr.xess specificatims to be
cf.ialified thrc@ HIL-STO-1~, sectim B testing) shail be ircluded in the
mwufmturer, s pwgrm P(M’I wd mintaintd tir dccmsnt cmtrol.

30.1.3.9 Mmufactureris self atiit. The nwwfxturer,.s seLf auJit which
idmtifies kty revitu areas, their fr~y of audit and the corrective actim
system to bs eI@Oytd I#Itn wriati.ms from aFwc4td proctdmes or swificatim
rqir.21BWttS are identified shall be inclded i“ the prosrm plan.
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40. sELF AWIT REWIAEXENTS

40.1 Self audit rem iremnts. This pmtim of e-ix A contaim, dttails for
i@smntation of the mininun r~iremr!ts to bt wed in the mfu.$fecturer, s self
.mii t program. The intent of this self a~it pmgrm is to assure eontimsd
cmfommce to military specificatim rqirurcnts.

40.2 DEFINITIWS

40.2.1 Self edit— . The ptrformme of periodic surveys and reviews by the
device mrufacturer ,s desigmted *1-3c+-EBS1 to evaluate cmpl imce to ni 1it.my
sptcificnticm.

40.2.2 AwJitchecklist.. A form listing specific item which art to bt atdited.

40.3 GENERAL

40.3.1 Self edit mm ram The mrufacturer shal 1 esthl ish an ir&ptrlmt self
audit progrm waler the directim of the -l ity orgmizat im to assess the
ef fectims of the mrufacturer, s -Ii ty assumwe s~tem The self adi t shal 1
idtmify my ~ficiemies for resolutim in the processing, testing, or deviatims
fran specificaticm reqirments. The self audit shall also revieu my differewes
frm the .qAifyira activity -wed baseline, f lw chart, test faci lity list,
etc.

40.3.2 Self audit reor esmtat ins. The c#l ity Ssurame represmtatiws or
their desigmttd ~intees shal 1 perfom al 1 self audits. The designated auditors
shall & ideperdmt frm the area being indited. If the w of m irdepmdmt
atiitor is mt practical, thtn ~ a mini- mother itdivitil shculd be assiti
to pnrt icipnte in the auiit or rt?vitu the results with the auditor f ran the area.
The auditors shall b traintd in the area to bt aufittd, in the a~licable military
W.3Ci f imtim rewf remnt ard prOVidtd uith an e+prqwiete checklist for amotat iw
deficiencies. Prior to the adit, the ~sigwd auditor shall review the previous
audit checklist to assure corrective actiats haw been inplemnted md are
sufficient to correct the deficiencies.

40.3.3 Audit deficiemies. All Edit &flciencies shal~ be dmunmted m the
.9Fpm i ate checkl iXt ad a CWY sthnit ted to the depmment head for corrective
action. All corrective actims shall be agreed to trf th-e qmlity orgmizatim or
Material Revieu Ward.

40.3.4 Atdit follw IQ All edit reports will bt fild and minteimd tv the
qtality oremizatim. lh~ c@ity owanizatfm shall est~lish a procetUre to
follw q on all aulit deficiencies to assure that the corrective actiws have b
in@mer@d in a timly mmtr. A systtm (e. g., nwwtm!nt review) shall also be
e8tebI ishtd to review the acceptabi I i ty ml t imtl iness of al 1 correct ive actims
ad to determine ff ay deficiencies havt repeated since the last rqired self
audit. If MY d?ficiemies have oxamred tuo or mm timts in the prtdetemined
time pericd, edditimal corrective actims shall be taken to aswre imediate
correctim of the problem ml the .qia Iifying actfvity shall be notified.

40.3.5 Atiit sche.Mes. The origiml audit freqIemy shall be est~lished by
the .qtal i w orgmizat im tat in m case exceed me year for e~h area, mless
authorized tV the qnlifyim mtivity. Chames to the freqm_tcy of auJit dw to
keim cmsistently above w belw average perfornmce m the self audit shall
re.7.ti m awmval of the ~1 ity wgmization.
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60.3.6 Self wdit areas. The self mdit ui I I bt ptrfomtd to assure cmf.mmmce
to the checklist md mi litwy spcificatim in at least the follouim areas:

Calikratim
Fatricat im
01 Mater cmtr018
Asstnbly operatims
Electrical test
Test mtthods
Envi ronnmtal cmtrol

~

Training
Failure amlysis
We.lific. atim/OCI
Dc.mnmt cmtrol
Design ch~ cmtrol
Incming inspectim
Inventory cmtrol ard traceabi 1i ty

40.3.7 Selfmxlitchecklist.Theedit checklist shall be a~rawd M the
qmlity orgmizatim m6 mintaimd waler dceunsnt control. The checklist shall be
provided to the mditor prior to initiatim of ee.ch self audit. The checklist
shall assure that the qislity assurmce system is adeq!nte M6 follwed bf all
persunrl in each area.

40.3.8 Deficiemv revieu. The mmufacturer shal 1 sdmit to the tpal i f yi m
activity for review, my deficiencies that are comidered mjor, my deficiency
that has repeated uithin the specifie6 tim period at-d all correctiw actiom. The
.q.ialifying ectivity my modify the frtqmncy of the self awJit or r+ire
tiitiomi testing bnsed m the data fmn the self u.dit.

●
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TABLE 111. Prtit assurance onmrm rew irmmts.

In-hwse dxmentatim In-hcuse records
covering these areas cowrira thest arm

(30.1.1) (30.1.2)
1

Ccmwsion of custc+mr a. Persomel train-
rqi remnts into ing ard testim
nmrufacturerns (30.1.2.1)
interml instructiws
(30.1.1.1)

A VOWMI plm cwerins self aukit plan
these areas cwering these areas

(30.1.3) (40.3)
1

a. Fmcticml block a. Self audit prcgrm
organi zatim chart (40.3.1)
(30.1.3.1)

Per-l training b. Inspectim b. ExM3@- of b. Self audit repre-
ard testing (30.1.1.2) cptrat ims rmrufacturing flcu sentatives (40.3.2)

(30.1.2.2) chart (30.1.3.2)

Imptctim of irmining c. Failure and c. Proprietary-dacment c. Audit deficimies
mterials et-d dtfect reports identificatim (40.3.3)
utilities ad of work and am Iyses (30.1.3.3)
it-process (30.1.1.3) (30.1 .2.3)

W31 i ty-cmtrol d. Change in design,
“ operaticm (30.1.1.4) uaterials, or

processing
(30.1.2.4)

d. Exm@ea of Ikzsim, d. Audit foLlouwp
mteri al, eq4ipnmt, (40.3.4)
d process
ittstructiom
(30.1.3.4)

ma 1i ty assurmce e. Ecpipmnt e. Exm@es of records ●. Au5it schdles
- operaticms (30.1.1.5) calibratims (30.1.3.5) (40.3.5)

(30.1.2.5)

Design, processing, f. Process uti(ity
cw-ufwturing ad material
~ifmem and cmtrols
mterials instrwtims (30.1.2.6)
(30.1.1.6)

Clemliness ard g. PrO&ct lot -
atmm~ere cmtrol in identification
uork areas (30.1.1.7) (30.1.2.7)

. Design, mterial, ani h. Pro&ct
process chame control trace~i 1ity
(30.1.1.8) (30.1 .2.81

. Tcol end test
qipmnt minter.mxe
ad calibratim
(30.1.1.91

ExaI@e6 of design,
rmteri.tl ard process
chmge cmtrol
&clJntnts (30.1.1.8)
and as r~irtd in
3.4.1.3

2xa@es of fai lure
a-d defect analysis
d data fetcbezk
dxunents (30.1.1.10)

Exmples of correcti~
actim ad evaltmtim
docmmts (30.1.1.11)

Manufacturer 1s
internal imtrwtims
for internal visual
imptctim (30.1.3.6)

Self di t areas
(40.3.6)

Self atdit checklist
(40.3.7)

Deficiemy
revieu (40.3.8)
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TABLE 111. Pradwt assurance urourm rem iremmts - Cmtfmed.

In-howe dmm?ntatim 1n-howe records A prcwm pLm cwerinn Self edit plan
cwering these areas covering these areas these areas covering these areas

(30.1.1) (30.1.2) (30.1.3) (40.3)

i. Fai lure ad defect j. 3xm@e8 of test
emlysis @ &.ta trwders (30.1.3.7)
f-k (30.1.1.10)

k. Corrective actim ard k. Exa@es of desire ad
ewluatim (30.1.1.11) ccrstructim taseline

(30.1.3.8)

1. IncmiIw, in prceess, 1. Mmufacturer 8s self
ad outgoing fnventory atdit (30.1.3.9)
cmtrol (30.1.1.12)

n. schematics (30.1.1.13)

‘I. E= hmdlfng cmtwl
progrm (30.1.1.16)
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STATISTICAL SANPLING, TEST AND INSPECTIW PRSCEOLRES

10. SCCPE

10.1 SQES. This ~rdix cmtains statistical smpling qalificntim
procedmes used uith hybrid microcircuits. This -ix is a rmdatory pWt of
the sptcificatim. The informtim cmtaimd herein is intended for c.mplimce.

20. APPLISASLE DU3-MENTS

This sectim is mt qplicable to this dacunent.

30. GSNERAL

30.1 Definition. The follwing dcfinitiom shall a@Y for all statistical
srnpl ing Pmm&res:

a. POA series: The percent ~fectiw aL10!d8ble (PUA) Seri- is defimd as
the follcuing decreasing series of POA vaLues: 50, 30, 20, 15, 10, 7, 5,
3, 2, 1.5, 1, 0.7,0.5,0.3,0.2,0.15,0.1.

b. Tight- FUA impectim: lightened FQA irsption is dtfimd as
inspectim performed using the next FUA value in the POA series bhich is
10IW than that specified.

c. Acceptance rwber (c): The acceptance rnmbtr is defined as zero.

d. Rejectim mnber (r): Rejectim rmber is defined es me or more.

30.2 -. The follouim s@wls shall w@y for all statistical smpting
procdres:

a. c: Acceptfdwe rmter.

b. r: Rejection riaber.

40. STATIST1C4L SAMPLING PRWEWRES AMD TABLE

40.1 General Statistical smpling shall be ccndicted using a sm@e size
(accept ~“mthod as specified in Table IV herein. The Prmdres s~cif ied
herein are suitable for al 1 .w91 i ty cmforrnnme rqui remnts. For reevaluat im
purposes, see 6.4.

40.1.1 Selectim of semles. Sa@es shall be rmdunly selected fran the
impsctim lot or impectim *lots. For contir?wus prtitim, the Umufacturer,
at his cptim, my select the sm@e in a regular periodic mmer &irins
manufacture provided the lot meets the fomat ion of lots reqi renmt.

40.1.2 Fai Lures. Failure of a mit for me or more tests of a stbgrcq shall te
charged as~e fai lure.

40.2 side-lot sarmlim method. ‘mat i ty cmformme inspect im informt im
~sanplesizes ard tnmter of &served defective) shall be acmwlated frm a single
1r?spect !on lot to dearest rate cm formmce to the indivihl s!bgru+ criteria.
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40.2.1 Senu te size. The smple size for e8ch subgroq shal 1 be determined f ran
table IV 4 shall met the spscified smple size (accept rurker).

40.2.2 Acceptancemcec.dure.If zero failures are fad in the initial sample
of the ~ired sraple size, the Lot shal I be accepted. If the deemed rmber of
def tct ives f ran the initial smple is greater than zero, a seccd s-le of tile
the initial smple size my be selected fram the original s~lot). The sk(lot)
n!av bs accepted if zero dtftctives are tierved in this tiLe- size smple.

40.2.3 &e hmdrcd oercmt itn~ti~. In%=’=tfrnof 100percentof the lot
shal 1 h al Wed, at the cpt im of the mtwfacturer, for any or al 1 sbr~ other
then three *ich are called Wtstwct iv.&. 1f the &served P.trcent defective for
the imptct ian lot exceeds the spcif ied mA series value for the smple size

s~i f i~t the LOt *al I te cmsidered to have failed the awmpriate sI@rcw.
lW percent smpling is reqdirtd mere lot size is smiler thm the r~ired smple
size with zero defective al Loued. Reskmi=im of lots testtd on a 100 p?rcent
inspection bases shall ako be m a Im percentin.spcctim tasis md in accordance
with the tightened mA i~tim criteria (see 30.lb).

TASLE IV. Sam [e size (acceot mrber) WTPling DLan. ~ ~

Hinimrn size of s.mp(e to be tested to assure, with a 90 percent confidence, that a lot having
percent &ftctiw eqml to the specified smple size (ac.xpt mrber) Hill mt be accepted (single
smpl e)

Pm series 50 30 20 15 10 7 5 3 2

Minim surple size (accept fnnter)

Accept IwTber
c.0, rzl 5(o) 8(0) 11(0) 15(0) 22(o) 32(0) 45(o) 76(0) 116(0)

Pm series 1.5 1 0.7 0.5 0.3 0.2 .15 0.1

I Mininun smple sizes (accept @r)

I

Accept mmber
C.o,r?l 153(0) 231(0) 328(o) 461(0) 767(0) 1152(0) 1534(0) 303(0)

u s~le sizes w.? busd upon the Poissm expcmtntial binmial limit.
# In this specification Lot To(erame Perctnt Oefective (LTPO) has been replaced with san@e size
(accept rmber) where the accept rmbcr is zero. Were referetwe is mde by mrevised test mtthods
of lfIL-STO-S93 to an LTm value, that va(w shall bt fomd in the mA series and the .w@e size
shall be the va(ue immediately belw the mA mries value. The accqt rmber shal I SIWWS be zero.

a
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AWENDIX C

REWIREMEMTS FCR THE PREPARATIW
OF

SiMCE CCUTRW 00CIMENTS OR 0RAUIU03

10. SCCPE

10.1 w. This -ix cmtains the details of swrce control docunents or
dranirw (Sin) uxf detail elemmt sptcific.atiats or drauim rqiremnts needed to
defint indivi&al hybrid microcircuit t-, fmili es, or elemnts for acwis itim.
This apptrdix is a rmrdatory pnrt of the w-?cificatim. The infomttim cmtai~
herein is intended for ccqAiame.

20. APPLICASLE OCCtMEHTS

This sectim is not qfiic~le to this awiX.

30. oENESAL

30.1 Cmtractor-crem red htirid microcircuit Smrs. CUItF=tOr prepare.d Sm’S
for h~rid microcircuits shall be prepered in military formt ad shall utilize
relevmt pmtims of this specificatim. Cmtractor-prepared hbrid micrmirmit
Sm,s shall bt .WIRWed by the ampiring mtivity as accept641e for the
r-i reinmts of a spE-Cif ic cmtractor ordtr at the tire of acWisit ion.

30.2 Amlicable .docunmts. I@-id .icrocirc.it scw shall ccnply “ith the

rWi~tS of MI L-STO-W3, I! IL-STD- 1331, md this specificatim.

30.3 Cmtent ardfornnt.The hybrid microcircuit 3c0 shall be prtpared in a
formt md contain details so as to clearly identify hhich pnre.mters, limits, md
cmditims of test shall bt qplied in res~ to any given r~irment of this
specificatim (i.e., c@ificatim, ~lity cmfonnmce im=pect ion, screenim,
etc.). All Wrmeters, limits, ard cmditicm of test hbich reflect the intended
futctiom of the hybrid microcircuit md ihich are charederistic of the hybrid
microcircuit shall be specified.

30.4 Scecia[rewire=nts.Anysptcialre+irtments(e.g.,●xterd-5dor
acceleratedreliabi 1i ty dematst rat im tests) shal 1 bt stated in the hybrid
microcircuit SCO or acqIisitim damtnt. The hybrid Microcircuit Sm sha(l
sp&ffY the ~is f?r saqie selectim, sqle size, test cmditims, accept or
reject criteria, fal lure malwis or regnrting md inspection statm
(cpalificatim, t@ity cmfornmce gr+ A, B, C, D or screening) as q@iC*le.

30.5 Cmtractor-r.r emred detai 1 elmtnt sc.edifications or drauims.
Cmtractor-prep-sred sptci f i cat i cm for the elments (substrates, smi ccdtxtor
chips, packages, etc. ) wed in the mmfacture of h~rid micmcircui ts shal 1 be
prepwed in military formt ani shall te qxoved by the ecwiriw activity as
acceptable for the rqi renmts of a specific cmtrector order at the tire of
a~isitim.

40. SPECIFIC REQUIREMENTS

40.1 Individual item rcm iremnts. The hybrid microcircuit SS0 or ●hnent
drauims sha[l cover the item listed in a through n belw:

a.

b.

Part rnnber of the awlicable detail specificatim (including -te ard
revisim letter, if qliceble).

oesim, cmstructim, and @ysical dimnsicm (see 3.5).
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c.

d.

●.

f.

9-

h.

i.

i.

k.

1.

m.

n.

0.

P.

MI L-11-33534

AWENDIX C

Special mrking provisions (see 3.6).

~~t~e rwbers as wl iceble.

Ickntificatim of the fol~cuim electrical test pnramters:

(1) Pm bm!-in (if a@icnble).

(2) Finsl electrical.

(3) G- A.

(4) Erd points for Ersw$ C ard D (if arplicab~e).

Specify *ether the case is condct ive or ronmrdct ive.

For mttal cases, specify whether the case is ccmtcted to the grad lead
or to my part of the device.

DeLta limits

Sum-in end life test circuits

Schem.tic diagram

Lead c!esigrmtims d internal comectians

Test ci rwits

Electrostatic semitivity

Radi at im Har&ess assurmce (as aF@ i cable)

Test data (variables or attributes)

Pre/p2st bum-in test p3ramtem

40.2 MIL-STD-EE3 .detai 1s. In additim to the item listed in 40.1, the
awlimble dttai 1s reqIi red by MIL-STD-8B3 shall bt listed i“ the sm.
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Imsx

Acceptara prceedre

AccfJi rim activity (procuring activity)
Ac@s~tim daments
AcqJI SI t im reqii rtmnts
Altermte Im .?vaIuatim
Antistatic mteriats
Awix A. Oual ity assurance pr.agrm
Awendix B. statistical se@im, test ard impsctian

pmcedlres
Amwndix C. R~irments for the prtpmst im of 3c21’s
A@icable dccunents
Aw(icable dmunmts
A@iceble docmmts
Af@ i cable ~ts
A@ice.ble docmmts
Aulit checklist
Aufit deficiencies
Audit follow w
AIdit SchtdJlt8

Baseline index of documnts
Seryllim oxide pcka~ identifier
Burn- in
Burn- in acceptame criteria
Burn- in lot
Case outline
catalog statird hybrid microcircuit
Certificatim mark
Certifir.ntim of conformance md acwisiticm

trace~i 1ity
Certif icetim ard qualificntim
Charae of the PI i ty assuruwe pragrm
Charws f ram previous i ssw
Chames in &sim, materials, or processing
Class 1, mjor changts
Class B serial izatim
Clss5 S serial izatim
Class ificatim of exmirwiaw m-d tests
Classificatim of rqirtmms
Cleml iness ard atmstiere ccntrol in work areas
Ca@ ient hybrid microcircuits

c- ~
Cmpomd Him
C-tive mterials
Cm fiwratim cmtrol
Cm fiwratim docments
Cmf 1ict irq rqi remnts
Cmtmt ati fonmt
Cmtr=tor- mepared detai 1 ●lenent spscif i cat ims or

draui ngs
Cmtrector-wetmed h~rid microcircuit Sm ,s
Cmtrol and’ i&.pecti.m of a~isitim scurces
CmtrOL ard imcection records
cmtro~ of critica( processts and promckmes
Car.ersim of custmer rqdirmmts into nmrufacturer’s

interm.1 instruct i-
Corrective actim and evaluation 30.1.1.11

m22m.@3

40.2.2
3.1.3.20
3.1.3.19
6.2
3.4.2.1
3.1.3.1

2.
20.
20.
20.
30.2
40.2.2
40.3.3
40.3.4
40.3.5
3.1.3.2
3.6.8.1
6.s.1
4.5.1.3
3.1.3.3
6.6.3
6.6.1
3.6.8.3
3.3.1

3.4.1
3.4.1.3
6.5
30.1.2.4
3.4.7.1
3.6.7.2
3.6.7’.1
4.3.1
3.3
30.1.1.7
3.1.3.11
3.1.3.4
3.7.2.4
3.1.3.5
3.4.7
6.1.4
3.1.2
30.3
30.5

30.1
4.1.5
6.1.3
4.1.2.1
30.1.1.1

E!292

62
6

4:
11
4

47
61

63

4;
61
63
63
57
57
57
57

5
23
34
35

5
45
44
24

s

10

;:
53

E
23
31

8
49

5
5

27
5

13
30
4-
63
63

63
30
30
29
4s

50

65
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102s

~

Cant ry of nmwfacture
COmtry of origin
Cuatm h~id microcircuit
Data
Data recording
Deficiemy revieu
Definitions
Definition
Definitions
DeLiding of devices
Delta (f) limits
Design md cmstructim
Design e$d mtwfacturing docmmtation
Design, mterial, ani process chawe cmtrot
Design, processing, m!wfacturing ~ipnmt, ad

msterinls imtructicm
Design, processing, nmwfacturing, md testing

instrmtims
Destructive tests
Device
Device elemttts
Device tqogr~y
Device type
Die fmily
Disposal of smples
Dissi Wtiw mterials
DistriWtor inventory, traceability, ad harding

cmtrol
E= ha_dling Cmtml program
Electrical circuit desire
Electrostatic discharge sensitivity (E30s)
Electrostatic discharge sensitivity (ESO) identifier
Elan?nt
Element evaluatim
Elment evaluatim
Elment replacement
EIment wire rebinding
Erd point
Envircmnent cmtrol
Ecpipmnt ca(ibratiats

E=@es Of ~~gn d cmstructim base(ine
EXU@eS Of ~wn, mterial, ewiwmt, m-d pmmss

instrwtims
Examples of mnufacturim flw chart
Exawles of records
Exm@es of test travelers
External visual screen
Fai lure analysis of turn-in screen fai lures for class

5 devices
Fai lure ard corrective ect i m reports
Fai lure ard defect analwis ard fee&ack
Fai lures
Film micrccirwit (or film integmtcd circuit)
Final seal
Finish thickmsss masurments

Parag rati

3.2.1
3.6.6
6.6.2
4.6.1.3
4.7
40.3.8

:;:2
30.1
3.7.2.7

3.1.3.6
3.5
3.5.5
30.1.1.8
30.1.1.6

30.1.1

4.3.2.2
6.6.4
3.5.9
3.5.5.1
6.6.5
6.6.6
4.3.2.1
3.1.3.7
4.1.8

30.1.1.14
3.5.11
3.1.3.8
3.6.8.2
3.1.3.9
3.4.2
4.4
3.7.2.5
3.7.2.2
4.6.1.2
3.7.1
30.1.2.5
30.1 .3.8
30.1 .3.4

30.1.3.2
30.1.3.5
30.1.3.7
6.5.2
4.5.1.1

4.3.5.3
30.1.1.10
40.1.2
6.6.7
3.1.3.10
3.5.8 .3.1

&@

7
23
45
37
42
58
44
57
61
28

5
16
16
49
49

47

32
45
21
17
45
45
32

5
30

50
22

5
24

5

:
27
26
37
25
53
56
55

34
50
61
45

5
W
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Inozx

~

Formtim of tots
Fmct i oral black orgmi zatimal chart
General
Gemral
General
General
General
General
General
General
General inspectim conditions
Gentral rework md rqeir provisicm
G.averment &cuncnts
Govertmmt source imptctim for class S devices
Grap A electrical t.SStit7E
Groq A electrical testiw
Groq 5 impectim
Groq S lmpCtim
Gmtp C imputim
Grow C inspectim
GrOW D ir.spectim
Groq D inspectim
ll~id microcircuit
Hybrid micrccirc.uit finishes
Hybrid microcircuit t~ (device t%)
Ircaning, in-process, aml outgoing inventory cmtrd
lrdex point
frdivi&al itm r~iremnts
lm~tim &ring mmfacture
ImpectiOn lots
Inspctim lot fomation
It!apection of incmiw rmterials, utilities ad wrk

in-pccess
Inspection of Wkagiru
Irspectim cperaticim
ImptctiOn verificatim for class S devices
1n5ulatiw mterials
Intendtd use
Internal c-tors
Interml lead uires
Item qi renmts
Lead finish
Lead forming
Lead or terminal mterial
Lot identificatim code (d9te code)
Lot size greater thm 40
Lot size less than 40
Lots Wtiitttd for kU17t- in
MIL-S7D-823 &tailS
Mm-ufecturer certificatim
Mmufacturer control over its distributors
Hmnrf=turer imposed tests
)kruf.scturerls dcsimatirw s*I
Mfrufccturerls identificatim
Ha-ufacturerts internal irstrmt ims for internal

visual impectim
Mmufacturerls self atdit

4.3.3
30.1 .3.1
3.1
3.4.1.1
4.5.1 .3.1
4.6.1
40.3
30.
.40.1
30.
4.3
3.7.2.1
2.1
4.1.9
4.6.2.1.1
4.6.2.2.1
4.6.2.1.2
4.6.2.2.2
4.6.2.1.3
4.6.2.2.3
4.6.2.1.4
4.6.2.2.4
3.1.3.12
3.5.8.3
3.1.3.13
30.1.1.12
3.6.1
40.1
4.1.2
3.1.3.14
3.1.3.14.1
30.1.1.3

4.6.5
30.1.2.2
4.1.2.3
3.1.3.15
6.1
3.5.6
3.5.7
3.2
3.5.8.3.2
4.5.3
3.5.8.2
3.6.3
4.5.1.3.3.2
4.5.1.3.3.1
4.5.1.2
40.2
30.1
4.1.7
4.3.7
3.6.5
3.6.4
30.1.3.6

30.1 .3.9

~

33
55

1:
35
37
57
61
61
63
31
26

3

30
38
40
38
40
39
40
.40
40
5
19

5;

:

19
36
18
23
36
35
35
64
47
30
34
23
23
55

56
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Marking of microcircuits
Markim option for cmt rol led storage of class B
Harkim option for WEJ ity conformance inspect i m
Material md elemnt traceabi Iity
Metal package i solat im test for” class S devices
Metals
Microcircuit
Microelectrmics
Microuaw w R.F. h~rid
Mamlithic rnicrccircuit
Ifultichip micrmircuit
Nickel plate or tirmating
Nm-Gwermem *1 i cat ions
Nmcmf ormme
N.mcmfor-nmce
Nmcontimws phtim
Mmdestrwtive W FUII test for class S
Ncmlestrwtive tests
notes

Not if i cat im of proposed remva I
Notification of rtmva L
CNWhmdred perctnt inspectim
Cption 1 (it-dine inspectim)
Optim 2 (method5002)
Cpticm3 (method5005)
Cptimal =qisition data
Order of mete-deme

da ,ices

Other Gov~rttwnt docunmts, drawings, ard pbl ical
Other materials
Other pol~ric mteria[s
PACSAGING
PM optim
mA or pmtem fai lure q.tim
Peckagt
Package body finish
Package bcdy mterial
Pack9* element mteriai md finish
Packaw type
Packaging requi remnts
Part tv.nber
Passiw ●ktncnt
Pattern fai lure
Percent defective al Lcuable (mA)
Persomel training md testim
Person-d training ad testing
Polymeric admsives
Polyneric rmterials

pw=ratim of *tail sptcificstims
PrOm&re
Procedme for lots held rmre thm 36 mths
Prccedme for sm@e tests
Procdre for screenim tests
PrOcAre in case of test qi~t fai lure or

optrator error
Process cmtro[
Procsss tracefbi I ity

:icm

3.6
3.6.9
3.6.10
3.4.6.1
4.1.2.4
3.5.3
6.6.10
6.6.9
6.6.8
6.6.11
6.6.12
3.5.8 .3.4
2.2
4.6.2 .1.5
4.6.2 .2.5
3.1.3.16
4.5.4
4.3.2.3
6.
4.6.4.2
.%.6.4.3
40.2.3
4.6.2.1
4.6.2.2
4.6.2.3
6.2.1
2.3
2.1.2
3.5.4
3.5.2.2
5.
4.5.1 .3.2
6.5.1 .3.3
3.5.1
3.5.8.3.3
3.5.8,1
3.5.8
6.6.13
5.1
3.6.2
6.6.16
6.6.15
3.1.3.17
30.1.1.2
30.1.2.1
3.5.2.1
3.5.2
6.3
3.4.1.2
.4.2
4.3.5.1
4.3.5.2
4.3.5

3.4.3
3.4.6.2

E
25
12
30
16
65
45
45
45
65
21

3
40
40

32
32
43
42
42
62
3a
40
41
.43
3
2
16

::
35
35
16
21
18
18
45
43
23
45
45

;
52
16
16
44

:
33
34
33

12
13

6s
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lKJES

~

Proce=, utility, and materials cmtrol
Pm&ct assurmce progr.m plan (PAPP)
Pro&et trace*i 1ity
Prc&ctim lot
Prc&cti.m lot idtntificatim
Prcdctim lot trmeabi lity
Proprietary dsctment idmtificatim
Ounlificatim to ESOS classes
Cnmliflcntim to radiatim hardness assurance (RHA)

levels
Qualified mun.facturers liSt (CUL)
Qualifying edivity
Qtml i ty assurmce *rat ims
Qua1i ty assurmce prc.gr.m
amt i ty asswmce progrm
auality assurmce pmvisims
Quality asaurmce reqtiremnts
amlity cmfomance im~tim
Ouality cmforimme impection (QCI)
Quality cm fommce rcutints
reality cmtrol opcratims
RIL4 desigrwtor
Radiatim harrhess assurance (RH4)
Reasm for remml
ReaI.dits of certified liIWS
Records to be mintaimd
Rewaluatim of lot qmlity
Reference to Oc@sitim ~t
Rmwki m
Rewval of a nwwfacturer f ran the q!al if ied

mruf.sctumrs 1ist
Rtp.si r
Resorts ard anslwes of defective devices wd failures
R&pi rem?nts
Respmsibility for Cm@imce
Respamibility for insptctim
Re8bnission of failed lots
Retmtim of ML status
Rewrk
Rework d rqmir pmViSiCOS

Sfmle selectim
S+le size
s.9@ irlg
Schemt ic diagrmts
Schemt ics
s-
s-
s-

s-
s-
s-
s-
Scremi m
Screeniti
Screening test data for class S hybrid micmci rcuits
Sea 1 remrk
SeIectim of smples
self audit

mssr@3

30.1.2.6
30.1.3
30.1.2.8
3.1.3.21
30.1.2.7
3.4.6.3
30.1.3.3
3.4.1.7
3.4.1.6

6.6.16
3.1.3.18
30.1.1.3
4.1.1.1
30.
4.
3.4
4.6
3.4.5
4.6.2
30.1.1.4
3.6.8.4
6.6.17
4.6.6.1
3.4.1.5
30.1.2
6.4
3.1.1
3.6.11
4.6.4

6.6.18
30.1.2.3
3.
4.1.1
4.1
4.3.3.1
4.6.3
6.6.19
3.7.2
4.6.1.1
40.2.1
4.3.2
3.5.5.2
30.1.1.13
1.
1.1
10.
10.1
10.
10.1
10.
10.1
3.4.4
4.5
4.7.1
3.7.2.6
40.1.1
40.2.1

~

53
54
54

6
5i
13
55
11
11

46
6

48
29
47
28

3;
12
3s
48
24
46
42
10
51
44

4
23
42

46
53

.4

46
25
37
62
31
17
50

1

47
61
61
63
63
12
34
43
28
61
57

69
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lSOEX

~

Self atdit areas
Self audit cfwcklist
Self audit prcgrm
Self atxkit representati..es
Self audit r-i rmtnts
Self audit r-i ranents
Senticc+tdmtor eb-nent
Serial izatim
Single-lot smplittg mthod
soldtr sealed dtvices
Scurce control dacumnt or drawing
Special mrking
Spscial r-i remnts
Specific r-i rmmts
Spci f i cat icns, stattiwds, 4 hamlkeoks
Stamlard .?wlwtim circuit test crnqwn or vehicle
Statist ical process cmtro( (WC)
Stat ist ical s.mpl ing prcedres and tsble

method
Stiject term (key word) listim
S&t rate
Sbstrate nire rebc+-dim or repair
Syimls
Table 1. Qm I i W assurence requi rments
Teble 11. Testing widelines for major prodxt design

changes
Table 111. PrO&ct assumnce progrm r-i remnts
Tfble IV. Sm@ing plans
Term, definitims, mthcds, md s@ols
Test equipntnt d inspectim facilities
Test equipnem verificati.m
Test mthcd altermtiws
Th-enml design
Tml ad test ~ipmnt mintewnce wd caLibraticm
Traceabi 1i ty
Trace*i I ity
Training of oprators at-d inspztors
Use of certified Iints
Uafer lots
Melded devices
UOrkmmship

40.3.6
40.3.7
40.3.1
40.3.2
40.
40.1
6.6.20
3.6.7
40.2
3.7.2.7.1
6.6.21
3.6.8
30.4
40.
2.1.1
3.1.3.22
4.1.2.2
40.

6.5
6.6.22
3.7.2.3
30.2

3.1.3
4.1.6
4.3.6
4.3.4
3.5.10
30.1.1.9
3.4.6
6.6.23
30.1.2.1.1
3.4.1.4
3.1.3.23
3.7.2.7.2
3.7

~

58
58
57
57
57
57
46
23
61

E

2
63
1
7
29
61

44
46

n
9
15

59
62

3:
34
33
21
69
12
46
53
10
7
2a
25

●

M
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SDNCLUDINGMATERIAL

Custcdims:
Am - ER
Nmy - EC
Air Force - 17
UASA-NA

Review activities:
Am - AS, MI, PA
Naw - MC
Air Force - 11, 19, 85, W
OLA - ES

Us=er activities:
Army-S#
Navy - AS, CG, SS, SH

Civil Agency Coordinstim Activities:
ODT-FM(SD-650)

Prep9 ring activity:
Air Force - 17

Awlt :
DLA - ES

(Project 5%2-1126)
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