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DEPARTMENT’ OF DEFENSE

MIL-STD-BB3E
NOTICE 1
1 December 1997

TEST ME7HODS STANDARD
MICROCIRCUITS

TO ALL HOLDERS OF MIL—STD4B3E

1. THE FOLLOWING TEST METHODS OF MIL —STBSS3E HAVE BEEN REWED AND SUPERSEDE THE TEST
MEIHODS LISIED

NEW MEIHOD DATE SUPERSEOEO MEl_HOD DATE

I 1019.5 1 Deaxnber 1997 1019.4 15 November 19S1

2. THE FOliOWING PAGES OF MIL—STD—SWE HAVE BEEN REVISED AND sUPERSEDE THE PAGES USTELX

MEIHOD NEW PAGE

●
DATE SUPERSEDED PAGE DATE

iii 31 Oecemberls iii REPRINTED WITHOUT CHANGE
“w 1 December 1997 iv 31 Dec?mta 19s6
v 31 0ecamerls96 REPRINTED WITHOUT CHANGE

vi 31hcember1996 ; REPRINTED VvlTHOUT CHANGE
2033.1 5 1 Jurre 1S93 5 REPRINTED WTHOUT CHANGE

6 1 oecember1997 6 1 June 19S3
7 1 June 1993 7
6

1 June 1SS3
1 December 19S7 8 1 June 19S3

13 1 June 1S93 13 REPRINTED WITHOUT CHANGE
I& i December 19S7 NEW
14 1 June 1S93 ~4 REPRIMED WITHOUT CHANGE
44a 1 December 1SS7 NEW

5005.13 5 19 August 19%$ 5 REPRINTED WITHOUT CHANGE
6 1 oecember1997 6
7

19 August 1s94
1 0ecem&r19w 7

8
19 Allgustlss4

1 December lsS7 8
13

19 August ls94
1 Decembw19s7 13 19 Augustlw

14 1 DecemberlS97 14
15

19 Augu!alsB4
1 December19S7 15 19 Augu5tlw4

5011.4 7 31 0ct0berlS95 7 REPRINTEO WTIHOUT CHANGE
8 1 December lSS7 6 31 Odmber 1S95
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3. RETAIN nls NOTICE MO INSERT BEFoRE TrW-.E OF CCN4TENTS

4. Holdem of MIL-STD4s3E will verify that page changes, addtions, and corredions indicated above trava bean

enterad. TMs ncd.ce page will ba ratained as a check sheet. Thk iasusnce, togeher with appended pages., is a
separate publition. Esdr notka is to k retained by stccking points I@ the mihy standard is mmpletely
revised or canceled.

NOTE The margins of this notice are nssdd with sstar&s b indicate vdmre charges (additions, modikaiions,

comections, delelions) tim the previous notice wara made. This was done as a sonvenienca only and tie
Govemnsarrr assumes no rk3b~ WtsSosver for any insoxrsciea in these nolalions. Sidders and rnnbadws are
catinad to evaluate tha m@emanS dtisd~~ontie ~rn-i~~edtim~ti
notations and relslionsHIp to the Ia.s4previous notice.

I Concluding rwTERw

cuatO&m-
,. Army-CR

Navy-EC
Air FOrCe-17

Reviaw aclivika
Fwmy-AR, Ml, SM
Navy - OS;SH, TO, AS, CG, MC
Air Foru3-19, SS,99

I

Preparing aefiwy
DLA -CC

2
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METHOO NO.

1001
1002
1003
1004.7
lW.8
1006
1007
10US2
1009.8
1010.7
1011.9
10121
1013
1014.10
1015.9
1016
10172
10182

“ 1019.5
1020.1 -,
10212
1032
1023.2
1030.1
1031
10321
1033
1034

2ml.2
20023
xm7
2004.5
2CQS2
m.1
2W72
2oas.1
3009.9
3010.10
2011.7
20127
2013.1
2014
2015.11
2016
2017.7
2018.3
2019.5
2020.7

TEST METHODS

EWRONMENTAL TESIS

MOmemic p—, ErJuced (- Opmiion)
Immersion
Irwlarjon resktance
Mo*re resktane
pay state Me
MermdMtlife

AgEe He
6bMdti0n Lake

~ ~ (=-n)
Temperabm qtirq
Ti-emd ShOck
Ttlemlal dmactefislk
&&pm

mm-in es!
WreGMily dmracter&im tests
Neutron inzdii
Internal water-vapor content
ionizing -on (total dose) test p-we
Oase rate induced IaWIup test pmaure
k * upset_ of dgital micmcbwte
Ma#et ttueshold vol@e
Dcsemte ~ofbrni--lh
- bum-in
Thin ~ -“on test
Pa.SCge induced soft error test procedure (due ID aipha parti.jes)
Er-dumrlce Ii6etest
Die penebanr rest (for Plastic devices)

MECHANICAL TESTS

CQn5tanl aaete@on
Mechanical Shdr
SOldemtmy
-m

VibdOrl fa@ue
Vibation noise
won, VariaM fmwenq
Vsrml and mechanical
Exlemal visual
Internal visual (mOrrOIHhic)
Bond sbwgth (desbuck “ bond pull test)

mm
Inb?mal visual inspe@m for DPA
Internal Vkual and mechanical
Iki5rarw=tosclwnfs
Physical dmeminm
Internal visual (hytlIid)

~~m====l= (sEM) &pe@Orl of mewzarim
C+eshearsbength
Pa!lideimnact lrOisede&tiOntest

iv

I
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TES7 MEIHODS,0
METHOO NO.

I

2021.3
2G22.2
2023.5
20242
2026.4
2026
20272
2028.4

2030
2031.1
2a3zl
2035

,.

●

Zm.1
3GQ21
3003.1
2004.1
2005.1
?026.1
2407.1
3W8.1
3m9.1
3010.1
3011.1
3012.1
3013.1
3014
2n15.7
3016
3017
=18
3019.i
3020
30X
3022
?423
3024

MECHANICAL 7E.STS

Gk5iv#cm layer integfily
Wetting balance scdderdbilily
NomlesOVctive bOfld pll[l
Lid torque for glass-frk-seakd packages
Adhesion of lead finish
Random Mbfion
Subcbate anach strength
Pin grid padcage destmctive lead PM ki
CerdMiCChip_rbORd 5bw@ll
Ultrasonic inspe@On of die **
F@ chip pulld tesl
Vi&pectiOn 0fpas5ivedements
UitRSOIIiC inspection of TAS bonds

ELECTRICAL TESTS (DIG~AL)

Drive source. dynamic
I-0a comlitiorls
Oelay measurements
Tmdtian time measwemenk
Pcmer supply an-rent
High level output voltage
Low level O@wt voltage
Breakdown voltage, input or output
Illpul ‘ament [w level
lnpul canent. high level
Output short circwit cunent
Terminal capatie
Noise margin meawmwds for @ii mia—oekbm Ilk dl?wizs
Functional ting

~C~=-~
ActidOn time verikaIiOn
Micmekchmnics mdcace dkaital sbnal hmmksinn
Cm6Salk meawierrenk fcw-digi’la-mi ~C device fMdC3ge5
Ground and power supply impedance meawremenE for digti micmekclmnics device padGIges
High “PIP= (~) Icw-kvd output leakage an-rent
Wgh ‘bn@ance (oi%ate) hi@-W?l OUIPUIleakage OJt’mnt
Input damp Vonage
SiaclatclwQmeawaw& for dqital CMOs ndwe!ectmnic M-
Sii-U5 @tChing noise measurements for dii ~

.~

ELECTRICAL TESTS (LINEAR)

all ll-lpuiol%etvdclgeandnmentmdbiascullwd
4002.1 Phase margin and slew * meawemens
4C93.I CanKtOn mode inpti voiiage range

CemmOn mode rejection do
SUPF4Yvuliage mjedion tio

@o.1.l OP=*P=fO—
m.1 olitpti IxMwmance
4006.1 Pm#srgain andnoisefigure
4007 AmOmatkgain axttrt4range

REPRINIED WITHOUT CKANGE

v
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I TEST MEl?lODS

I MEIHOO NO. TEST PROCEDURES

Sool Parameter mean value amtml
ml Pamcekr d~uiion cent-ol
5003 Faihne anak?k mums for rnka-oci~.ks
Soo4.lo
50DS.13
5006
5M7.6
XQS.8
SG09.1
5010.3
3011.4
50121
5013

smelling P-&&m2e
Q nandquality canfamnanc eprwedume
~y-

Wafer lot acceptance
Test prxedures for hybrid and mulkitip micmtircuik
Oesmlcwe physical anaksis
Tesl procedures for custom mmm!liic micmcirwiis
Evah@i3n and atxq3an= pnxedures for polynwic adhesii.

F~@==%~
W&r fabrication wnbml and wfer ecceptanca pmcedufes for p~ Ge#s wafers.

● 1

vi
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METHOD 1019.5

IONKING RADIATION (TOTAL ODSE) TEST PRCCEOURE

. 1. PURPOSE. Thii test p~llm deI%R?sthe m!w”nemanls for k$dng packaged semiconductor intagmtd circuits for
ionmng mdiation (tbtal dose) si%ck from a mbalt.SO (%0) gamma my source. h Sddtin thimp~urs provides an
a02elemted annding ksl for sshathg Imv doss mts ionizing radiaion Meek on devirx.s. Thii armea!ii tes4 is important
for low dosetats or carlain other applicaliom in whiti devices may e?hitd s!gniticsnl tim&dependem aifack. Thii ~~
procedure addrEssas only stasdy stats inad-, and is not applicable to pubs typs imdtions Thii test may produce
wm@mWmtih tidp~sdtiti ~atiti= tiUkmtitiati&M

1.1 Definitions. MnitiOnsOftanm u5edinthi5 prcedure aregiwmbslmw

. s.

b.

c

d.

e.

. f.

Ionizina radiation effeds. Ths dkmgas in ths e!ecbieal pammatais of a tics or intagrakd cirwit resuMng from
radkatio~uc=ddMw Thesaarasko refemedtoas total dosseffads.

In-tluxtest Ekdical maasumma nts made on devices during irraltion ex$waxe.

Not in-flux test Electrical msasuremenk msds on dasices 81any tires other thsn during irmddon.

Remote tesls. Elscbfd masswmank made on devices wtich srs physically mnmved from me rsdiion
klcadon.

Tme deve ndenl effeds. Sii dsgtadation in alscbical ~ _bythegmwlh orannsalingor
both.of mdi?djotiti bappsd dxnw afler ‘tmdiiom Similar affsck also tale place during imdktion.

&x#sm@danneaiimkst A~ureuli&ing eh?vaWtampemWat osc4wsta~ nl effeds.

ASTM E6SS - Swsdardwtkdforwculabo nOf Absche3Dosefr0m Gamma 0rXRa@Ai0n.

ASTM EE68 - Standd PmlicafortheAPPiiionof
for Dstsnnining Aktbad

“-e DOsime@ (-no) --m _-
m+mdnss TastirM of Ekbmnic Oev&s.

ASTM E1249 - MbdmiXW kim@y EnU15iII Rsdiion l@d-Tsslin$I of Silic0n_niC
Devices.

I
MErHoD 1019.5
1 Oaaembar 15S7

1
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ASTM E12YJ -

ASTM Et275-

MIL—ST04S3E
NOTICE 1

Standard Method for Applkdon of Ionizatim ChamkIS to Ps.aesa the Lcw Energy Gamma
Component of Cobalt 60 Irradiits Used in Radiation Hanlnass Testina of Siliin Elecbunic

SIandad Pfadice for Use of a iladiic Film 00aimetry System.

23 ElacMcal teal inabumenfs. All inabumaniation used for elecbicil meaamements shall ~ me atabilily, acxwacy,
and rasolutic.n required for accarate meawmwd of ma aLecilical pamnlelwa. Any &mmmmOn
mdiabnnewhmnam shanbeappK@my

required to,operak in a
Shkeb%.

. 24 Test aimait board(sl. ~ ti ~ ~ shall eittlar be mrxm&d On Orconne&d t0amdtb0ard5 t0gettwvlitl

a~ ~ orcaaiby mcaaswy for devica biaaii during inadiion or for in-aii mawmmma, Unksa .athemia.e

~oallti~~and aV_MimayaffeUtf= mdiiOn~ ahaubeelacLIicauy connected
during imadii, i.e., not HI floating. lk gacinaby and mateIWS of the cmmplated bad shall allow uniform irradiation of
Uvsdevices under test. Goad design and conah’uclion pmdka?s shall be used to pravenl csail!aticme, minimize laakaga
~, P- e~ dama9e, and _ ae=.mta meaauremama. OIIIY ~ wI’&I are radiation resbtmt and do

y cc@eamaybe Obtamadfmm ma AIIaman SacietyforTedw and Makriak ,1916 Race Straal. Phik&@ii, PA 19103.

M.EI?40D 1019.5
10acem&r 1997 ●
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3. PROCEDURE. The test davicea shall be imdkted and subjj to accelemtad annealimg (ii required for w
depamfanl effects testing) as se by a tesl plan. rni plan shall specify the devka desni@On, inadiation ainditions,
device.bu omdiions, doaim@y ayskm, .apemt@ mndii, meawremenl pammaters and cmdiins, and accelerated
anneabng feS canditons (i raquimd).

3.1 Samcde s.eledon and handlinq. Only devices whib have passed the elecbical ~ona as dained in the tesl
@arlahaubasubmitM bamdiadOntaa@. Lfn!-es.sOthawisa sp@Ked. tietastaarnplea shaUbarandOndy .saktedfmm
the par+i rmpulafion and idamicauy packaged. Each part shall be indkidualiy idant@Ma m enable pe and pom-imdation
Camparwn. For device ~ wlkh are Es~
deviass

, properhandhngtadtriques shall be uaad to prevent damaga to the

32 -. Faraomedav&a, tharea!edii “mthatotal dcseradiion rasponaabeforaand &bum-in.
Unless it- teen efww by prior characterization or by design that bum.in has magligble affect (pammetem nenain vdfhin
~n spedlkd eiacbkal limits) on h lotal dose mdiion msponaa. thencmeofthe fa!kwngmuslbedorw

ctam9edari3)wtm theOr&dathmrnnf@mtim0ftiam=, mntainar. or tast+ixiure is c&&. 7his maa5mem.3f
shall be perfonnad by F&@ adusimetar(e.g., aTLD) in the devi-da omta!mwattltaapp
-n. ifil_ba~O@Tatad UIatlOWe~sGi&lad

mmmak test-device
radii0ni5amall enOughthat ilwillnclt causad&mebyalmrs

duetodcseanhamma IILn’lewNeamaii my beomitted.

3.5 Radiion lavel(s\. l%etast~ shall be imadiitothe dce-e level(a) s@ftedinfhataat planwdJdn+40
_ lfm~ki~mmwutitira ati~~, titi ~ak@ieaipammter
rmauramerds ahati be performed after aacA inadii

3.6 Radiion dase tata.

. CAUTION For the application of same bii and bK2KlS devices to apx&avd doaarafes, t@jqadawdiion A
doaaratas maynotpmvide wmlcaeerasulk. lkaearedaviueat hatfailduet oredu~bamistorg ain.

●
MH_HOD 1019.5
1 Dacembar1697

3
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3.6.3 Condtion C. For condtion C, (as an akemative) the teat may k parfon’nsd at the doss rats of tha intanded
aPPfitiOn titi B.ag-m~tip&mti~

I

●

I MErHoo 1M9.5
I%cambarlw? ●

4
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3.10 Poat+adktion wocedura. unless ~s@fdhbu*mmmshslikokSwf@

b. Tha tima to perform the ekctrkal msasuremank and to return tha device for a subsequent irmdiatim, if any, shall
te within lW hours of UISend of tha prior bradtin.

To minbnka tins dependsnl effscts, these intatvsls shall bs as short as fs%sible. Ths ~afparametar ‘
-r@wIXS SW be maintained ~ thmuqhou! ths te5ts S13&5.

a. where davicefailtne wftensubjeUsd to Uwte9sin3.1 -h3.10k=na&wtibuWwtimp@
Pc&ivechsrge inrektive iysoftoxides, and

b. WwethiiWsppadp @sibkachargea nnealsstar sktivalyhighRda.

. 3.11.1 Nesdio P@o rm an exlsnded mm tsmosr’ak!rs anneal test The following criteria shall 0.’sussd to dslemdns
whetkrms@mJed rOOmtsmpsmiure annssltsst !5sppmpria@

. a. Tns procedure “k appmp@s for eithsr Mos or LipOlar technology devie.

. b. Tne prO&dura is sppm@k Wtml’a Oldy Psmmemc failures (ss oppased to funcbanal failura) _. The parties
tOlhstestehau taksappmprW SkFS to dsknn”n thst the device under test is ~ to only psmmabic i%ilure
war UM total ionizing dms testing tangs.

. c Thspmcedure isappmpliak whsrethenstuml aml&aiingmsPonss Oflheda.ie undartestwmaalvetoczn-radtha
OIn~ ‘on of any parsmebic reswrse. Fm. thSWWedUre ”S*tOleddm aWrata Ofdavio?

“aa~ina~ti~ application inadktion dc5srsb? is Suffi@entJyIWU@amb&II
xm~wdti~titim@ -mmwba*a**mti
dsvicebahavior. xwmti~w+n d=-”stirti h=--atilmti
0.1 rad(sl~ Shou!d bs wr&dsmd Cmdida& for fhesppticatio noftipracalure. Ths_toihetestshall
tske appmptiata saps to dstemdnS that UF3technology undsr ksl can provide tie mquied annaalii mspcmsa
ovarthstotal ioniz@dcsa test@ ran&

. 3.11.2 Exkndedroom tsmmmture annaal tast wocedure. Iflhedevi=fsikthe” mdkti0nalldtestb19 apadedin3.1
thnx@h 3.10, an additional mom kmpal’sWS am- @.Sti7UlybS @Om’ted 8S fdlm

MEI’HOD 1019.5
10ecen&r1997 I
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. d.

D-6thetotal ianizingdcsa .~nforthe partand&istha Inaximu mdmerat efortieddendad use.

. 3.12 MOS a-lwated annaaiii test T& acdaated Snnealingte5t pmvidas an@imateOfwxst+aaa dagtadaljoncd
MD.S miuulilw ils M low dwe rata envimrrmants. The procedure involves heating the davica following btadtion at

~ tamp, tin-e and b= mndiiom. An mdemtad ~ ~ (= 3.1.22) s~lJ be wformes foreasas
wtwratime d+a@entef&ts (l12E)eancause adwicetodegmde si@cantiyorfaii. DnlYatandanitesdng ahallbe
peiformad as sped%d in 3.1 through 3.10 forcaseatiem7DE sra knuw’i natta causasignikanttice dagdation or
@-(=3.1 Zl)or~~do nm~m~rnti~. ~~rn3.1Zl.

. 3.121 Nead to oer—fonnacdemtad annaalinatest Tkpaie5t0tha ta5taharl takaappmpriate 5kp5t0~!w
wtdtara~annaaling esting!sraquimd. The foUawing_shau beused

. a. ti~~Oti rn3,1Zti h~tir~~W~~~~ MCL3&itelemenk
&e.,,tmnsiatOm or ~).

b. ~E@s&rnay baOmiltadif! o

1.

. 2

3.

. 4.

. 5.

CirdtS ace bmwl not to contain MOS elemati w design, or

the i0ni2ing d= in tha application, if knm.m, b wow 5 bad(Si), or

thateatisc.anied odatthakao fthaintmdad applicatkm,or

uradavicatype orlctasmhgy has beendm Onamtsdvia characwiaiOn~ nOttOmtmE
Changes indavice.~
Iirnit)arldthav anates

gmaterthan espedmental enur(orgreabsrthan andarwaa _uppar
tha3afkct7DE ~ansdemmWa@d to barmdaroxlbmlf orntaspacificve ndor

p~.

MJ3HOD 1019.5
lWxnbefi997 ●
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a. -m

1. Inad- each test davica to an additional 05dmes & spe&&3d dme using the standd teat ccmdtions (3.1
through 3.10). Nota ~ m elacb’ical tas$ng i$ required at this tine.

2 The &tditional 0.5-Limes irradiion in 3.122a.l maY be omitted if i has been damansbatad via
CJramcldzation taadng fhat

a. nona of the -i propagafh da!ay, outpul dive, and minimum opmting voltaga pammatam -er
tmwudthaii pm-!madiivalue graaterthan ~ aaeleratad annaaling test of 3. 122b, and

b. the imdatian b- chasm for inadiation and acekmted anneahg teats am wxst-erw+e for the
raaponse C4tJwaa ~ dining acdemted annealing,

The charackrizaion testing to estabfkh wxstese imdiabn andmnearmgb -shallbeperfmmedat tfm
- level. The tsting shall at a minhm induda s.eparak ~ Imderatatic anddynamic
mad@mxtb~, aachfOIIOwad byvm!?3+.sa static biasdm@accelamW ann@mg accofdii to 3.122.b.

b. &xa?lemted annaaiinq. Haat each davica undar WOE+GISI?static b= cmidiiions in an anvimnmental chamber
aavdilg to one of ma fouawllg anditiaw.

1. Ai 100”C fi”C for 168 *12 houm, or

2. Atarafkmata mw=titieW~&*O~tia-On_ma~@@
.or greater cha~ in the pa!ame@s) of inkmst, e.g., pmpgation delay, output drive. and minimum _ng

_.rn-titidAs~-by3.1Zb.l,or

3.. At an altamate tempsmtum and - ‘AddI will causa tra%ed Ire!@annealing of - and intarface state
amwaling of -=10% as determined via ~OntA@Of NMOS&StbW!Skt0f5 fMMtk _
p-. kmmbo~titi~q-dw--w-wdw-
under teat

c. Etecbkal teslinq Follm%ingthe adarakd annealing the alecbid tesi -ramen?s shall be parfonned as
. ap@@d in 3.8 and 3.9.

amt”-mu~-. tie Wti*M~m*dd*md~@, ti
electkamiaHn dcm?entkakageOf theekbicalmxumEnt SyaiIm fur “Mua testingahal be reporw Uhg dmva@a
Orlzagr’ama asappl@ak ~ti-_@tiWe h*@, ti~~~a, tib~m&ti_
during in’adiatkm, h ambii ~ around Uta~during bmdiabonand eledcaltesting, thedwa!k.nofaach
irmdiion, tie ha bahean inaddon andtheatanofthae lecb-d maawmm&thadumtM Oflheekdrical
maaaumments andthefime tOthantii_OntiakP~ areuaed, thakmdkdmm dclse17dS, elecm@tast
wndii, dc@metrya@em 8r!dp@ures andthemdtion ta5tle@a. l’hapm-and~ dadashallba
recnrdad fOr_parland ~withthe rammtwpuMondata ina~ @th the mquimrnants of MIL-PRF-3S535
or MIL-PRF-38334. Any anmalous incidents d~titestshzd ftefuliydmmmted ‘and IWm-lad. The am.?lemted
annwmlg pmcedule. if used, shall * desuaed. AnyOthermdkticn te5tpmedures 0r&5tdatarequimd forthedelm
shall baspedkdi ntfwdevb~on,dmw!ng orpudasao-.

4. SUMMARY. lhafollwing datailsshafi baa@&dintha a@kableac@s&m dmnnard esraquimd

a.” ~numbelts).-v-~~ (ace 31).

b. Radkition dc6imaby mqhnwds (see 3.3).

Mf71’f+oo 1019.5
1 Dacambw1997

7
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c.

d

e.

f,

9.

h.

. i.

.
j.

. h.

MIL+TD-363E
NOTICE 1

Radiion C?stlevels indtilng dose and dose tate (see 3.5 and 3.6).

Inadiation, alaca-ical test and bm.s+mrt tempemttms if *r than as spaded in 3.7.

Ekc4’iGIl meters tD b? maaatn’ed @ d@ica oP#n9 renditions duriw maawremani (see 3.8).

Test conditions, i.e., in-flux or not-in-flu type teak (see 3.9).

6ii condiiom for davkes during in’adiin (sea 3.9,3).

Tone intawals of the ~-irradiion maaauremarda (sea 3.10).

Rew@mmdfor-dsd mOm&wa@na annaal test, ifmquirad (ace 3.11).

Requirement for accekmed ~-M, if Ialuimd (aaa 3.12).

OcummMion required m he deliiarad with &vise-s (sac 3.13).

I

MEI’HOD 1019.5
loamnber1997

a

I

I
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MIL—STDSS3E
NOTICE 1

●

●

●
●

●

●

●

●

E&EN--l

EPERFORPI SPECIFIEO ELEcTRICAL TESTS

.. .

SEE WIRA. 3.12.1

i
YES

DETERtlINE IF 0.5x OVERTEST
IS REOLIIREO

SEE Pm. 3.1z. z.a. z I
NO

i
YES

IRRAOIATE AN AOOITIONAL
0.5X SPECIFIEO DOSE

SEE PASA. 3.12. z.a

t i

[

PERFORM ONE OF THREE ACCELERATE
ANNEALING PROCEDURES

SEE PARA. 3.1Z. Z.b

PASS PERFORM SPECIFIEO ELETRICAL TESTS
FAIL

FIGURE 101S-1, Rcwd’ mmm for ionizim *ion test mean.

MESHOD 1019.5

9
1~1997
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MIL—S7BSS3E
NOTICE 1

,.

●

(34)

(25)

[36)

(37)

(3a)

(3s)

(40)

(41)

(42) .

(43)

(44)

y)

(46)

(47)

(4s)

(49)

(5Q)

Resistor ladder rung B that patin of a resistor ladder ~CWM i~ @ ~ ISSSr-~ to reSUIIi“ SII
incremental chsnge in resistance.

Resistor Imp is a msktor slrudure resembling a loop in appsamnce that can be trimmed. A msrss leap
stwciure is one in tstiti lrinunhg IESIJttSin a large msistane change (one that can cause an O@Of-
tol&ancecadiint oocar). Afim~@~m kowinti~tiW ~uMina~~
_ (one U@ carmot cwss an out+f-tolem .ndiion to .21xw).

Rss”ktor mste~l. self wss”- 50m0ntiti arntiml titig@ra&~-(~
as tmtslum n~e on which tsntalum penkcde is grwm).

.%wchii is d~rstion of laser bimmei thin film resistor matefisl without altemtion of ik phyi$cal form.

ScmtdI. metalliion is any tearing defi?cl indtimg pmk marks, in the surface of the metalliion. A mar
onthemallkst “onsur(ac eknotwnsidemd to bsasa-stch.

Scmtc5. resklOr is any tearing defect in the resistor fibn. A mar cmths resi@r surface is not considered to
beascsatch.

-rk~~timtia ~rti~timbtitt im~~-ti~. Sirsarenotinbmded
mbslaserbimmeS.

Subsbak is the supporting Sbwbnal mterial into or upon tii, or both, funcbonal ercuits srs formed.

Surface Amudic Wave (SAWI element is a plansr element fabricated typically using thin film manufaduring
techniques on various subsbate mieriab. Sb=wiess5afunctiOnOff reausncfanddesi9nfeahms
indb” intwd@tated tingers.

-kam~~tim ptieand~d a=~tmtimti-.

Thick film is conductive, resisWe or ddecbic msterial saeen printed onto a sukbak ant fimcl at

~~mbtiitibfidfortn.

Thin film is scmdudive, msisliw or dieledric material, _ kss than 3,- in th&ness, matis
“~- onto a sukstmte by vacuum wsporation, sputtering, or ether mesns.

Und erlvina malerial isany!ayer Ofma&isl t.%wtiet0p-!syer ~n. This includes meldIliion,
resister. pss5iva&mcm insuWkglsyers,Or thesutstmteik&.

&is an opening in the insulating mstetial in which a vertical wndudie electrical connection fmm one
metall&&inn @rtOsnOther inamuKiayer suHrateismade.

Vtrh%a!h is SOnwmim intoglassor aglaswabslswe byhestsndfusion.

Void, metaU&Ricm is sny mksing ~ “m uAlem ths underlying material is s+sib!e (-). voids
ty@caliy are caused by @MNmgmphiG semen, or mssk @ates defects, not by scratches.

Vo’kl. res”mr is any missing msi.stor material Wem the underlying maimial is visible (ex4msed). Voids

~-~ =-by PhOlO~iOWPh~, ~n, or ~ related defects, not by ~.

REPRINTED W71HOU7 CHANGE

MEll+OD 2032.1
1 June 1993
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(5t)

(52)

(53)

(54)

(55)

(56)

. (37)

MIL~E
NOTICE 1

krnHtitibb m*ti@-_ ti@gedtis~~d~n.

Carolina (air) bnd-aais am!sedlayer ofmetallizafion used for”~nnectian ~iaimlatedfmuntlm
surface of the element by an air gap or other insuWng mated.

~iaac!epressk3n pmd—inasuWnta sulfa= lypicaliy by nonuniform depmition of matdhzadon or by
rmfiuniform praessing such as excamiv ely pcwsred laser h pukes.

Substmte, had ia the inotganic, @ii matwisl into or upon which or both, functional omuits are formed.
Typical matwiab am alumina and silimn.

Sikter. metalliin is a hollow bump that can be M!enad.

Nodule. metalliin is a so!d bumP that cannot ba i%&ned.

Substn@ via is an opening in tk subsbab material in Wii a wikal amductiw elect-id axmatiion fmm
Olw metaiza ‘on layer m another is made.

3.1 Thin film aIament ins9ed “on. Inspedion for visual defads descaded in this aedon shall be mnduc&d on each ptanar
thin~pas.siw element. Wmhmgnfidon” _aMl~titim@ dl~b2Utir M&Hti
class K ~ti~ti-M-i~ -k_ln@~ti~@ ~tirti-Hti ZK When
imspeclian is prfwnad pfior to mounting, then elements utilizing cemmic or g!dss (ypa suksrak, without backaide
melallization, ahali ba i~ded using baddghting for mndh of hair.lii voiding or bridghg. i%iemed suhsmtes that
&-=d20ti0r gwsMlk&~* lUm_mgti-n.

* ~

3.1.1 ODeretina nwtall!!on defack %mh
maantion”. No ekmen! shall be aaeptabk?
If@ exhiii
NOTE lhe ma@lbbo ndefeu*mntained
in* aedion apply to oxrating metalbtion
only.

3.1.1:1 Metalliion satches.

a Ascmtch orpmbemark inthememkadom a Sameas CIass H.
exdudhg bonding pads, thal both mpme5
undar-lying mated anyvdtare along’* Iangth and
leaves les=than50 fcentofmeorigii_*n* *.

udsbnbd (s0? 3033-lh).
NOTE These aiteriadoncdamdyfn
capai&s (5ee3.1.1. !e).
NOTE Underly@ma&ial dmstmthavetobe
awwadalong nlefuuwofthe acmtdl.

●

Sw&sades page 6 of MIL—ST04S3E

METHOD 20321
1 June 1S93 ● “
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MIL+TO-383E
N07’ICE 1

cEP1-
> da

CXPOSED
ylmyc

JECT-
< 0/2

FIGURE 2032-1 h. Class H metallkation saatch criteria.

3.1.1.1 b. Suatc+I in the bonding pad ma
lhatb0th$3Q0ses underlying mak?Mland
reduces Ute metallkation path width,
whefeitefder5 Lhel%mdingp?@@l~
less than 54 m2merd of its origiil
rneblliion width If t.mj w MOIIS
me+alliion paths enter a bonding pad,

- eachshau beomidemdsepa~
(see figure 2032-2h).

●

~

FIGURE.2033-2h. C&s H melafkaljon w+duI
mducdon at bondma uad
~.

I
St@%edes ~ 7 of MILSD-3E3E

‘e

3.1.1.1 b, Lesstl!dn 75percent (see
15glre 2032-2k).

~dl

FIGURE 3@32-2k C&s K metall@ition width
reducbon at botimo pad
_
—.

Mi3t10D 2032.1
1 June 19S3
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. 3.1.1.1 c,

d.

e.

~

Suatdl that completely ~
Matallkaiion and damsgea UIe
metabikm on ei!her side.

~ or probe matka in the
bondii pad anaa M ~
Und- makrial - g~*
Lhanzpal-cemofthe oligii
w~ metallizafjon area.

For capacitors o~, a scratch in the
metakation. athsr than in tha bonding
pdama.that~tl?adii~
material.

a.

b.

Void(s) in fhe ~“, ~u~ng

Lmding pads, mat leaves m
50 nt of * origiml metallizsfjon*=F

~ (=s fiw’s 203ZSh).

MIL—3TD-W3E
NOTfCE 1

~

3.1.1.1 C &mass c&s H,

d. “k.me as class H.

e. SameasdSSSH.

a .%neas Class H

FfGURE 2032-3h. ~ H msts!lii void criteria.

N6TE ‘&ms ~-Zh ad 3033-2(
iIMSfa& rna&dlhafiOn width mductkn
aibomlingpad cmeriafor~,
void Uikria al-a .sind&.

SUpe!5edsa ~ 8 of MIL—SID-W3E

MEfHOD 2X321
1 June 1S93

b. Le5suIan75~

8

●
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I

a

~

3.1.1.8 Metalb?d !lmuq hhole defeds,
%iih maqnilicaih-. NO -em shall&

a-b that exhibii

a. Thmugh-hda matalliion thal is not

-WI& mntinuoua or that does not
cover at la2sl a continuous 50 parcent
orthainsida, ammraranw Wt3c3
am unlass by design.

3.1.1.9 Wmpaln und Cnnnedion derects.
%mh maanific.ation-. No ekmanl SIMIl LW
a~ m axhibii

a. ulmtaW&d areaintheadgesof

~~ wrmedons greater tin 50
parcentoftha tugestdimension of theadge
~on (see fgure ~-Sh).

MIL~E
NOTICE 1

~

a. Samaasdass H.

a. .Sarm?aSdass H.

I

REPRINTEO WITHOUT CHANGE

●
METHOD 3032.1

l.hlne 1993
13
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MIL~E
NOTICE 1

0
. 3.1.1.10 Substrate via defects. “10w rmaanh%alion”. Whan impeded hum each side of the aubatrate, no element shall be

acceptable that exhints

. a. A cOn@ete Wid lhm~h the via.

. b. Amy lifting; paeling, or bliataring of the via metalliion.

. NOT? ll?ese am minbmm !’a@ements. VI Mness ad other requirements shall be in aeexdmm with the
aP@icab!e detail d-.

.

vIR FILL < 75X

REJEC1

NEW PAGE

MECiOD 20321
1 June 19S3

Izz
VIA FILL < 7=

REJECT

flGURE 3033-8Bh. Classes H and K via till uitafia

13a

I
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MIL~E
NOTICE 1

m ~

3.1.2 PassMon dakis ‘hmh maanh%aljon-.
No ekmant shall be acceptable ~
-k

a. E-r muliipla lines (calor hinging) or a a. Sameas&.ss H.
cumplata abaence of ~on visibte at
the edga and rnnlinuing under tha
matalliAan (sea figure 2@32-&NI).
A passiwhon dafd that axhbii a iii
afsepatahnfmmt hememflka‘on is

a~.
NOl?2 These @iteria +p~ tOtiudk
Wbstmta elements only.
NOTE Oauble or biple Gneaal the adge
Ofthe@Si@iOn defad indicate it can
hab’asufhcia nldapth topanekabdawntn
tihal-ewbslrak.

ACCEPT

REJECT

FIGURE 2032-&Ah. C&s H ~n dafed aiteria.

REPRINTEO WTHOUT CHANGE

● MErHoo 2U321
1 June 1993
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●
MIL—BT04s3E

NOTICE 1

. 3.2.1.9 Subsbate via defecls, “low maqniikaiion-. When impeded from each side of the subshte, no elamenl shall be

aele that-i

I . a. A complate vokl through tha via

.
b. Any Iiing, pealiig, or blii of the via metalliion.

.
CA Vafill- ~75%ofti tilsfim~ti WW plug andless ihan75%ofthe~ thk4UlssS:

VIA FILL < 75s
.

RSJECT

Iizz
WA FILL < 75X

S5JEC7

flGuRE ZC3243Bh. CJasses H and K via fll czitsria.

NEw PAGE

METHOD 2U32.1
1 June 1993

k
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MIL—ETO-W3E
NOTICE 1

TABLE 1. GIUUDA electrical tests far classes &al S and level B devices - CadimJad. ~/

I/ TI?S spedftc pmnwtars to bs included far tssfs in aac$ subgroup shall t-s ss spaci%d in the applicable acquisiicm
document Where no parsmatem have bean identified in a parbwlsr subgroup or test witMm a subgroup, no group
A -g is requirsd for thst subgroup or test to satMY group A KW’h?ments.

ZI N the manufsdwets option, tha sppkable tests faquireil for gmw A @s@ (se 10 may be conduti imddty
or @mad into* oftasfs, subgroups (as deflnsd in tab!+?l), or SSS of subgroups. H—, the manufacturer
shall predesignate these groupings PI+X to grsup A tE=S’@J Unkss otkwise specikd, the “titidwd tests,
subgrwps, or sets oftestsk.utqmups may be performed in any SaWence.

~ Ths sampie plan (quantity and accept numbsr) for sach test wbgmup, of sat oftestskubgroups as predesignated
in~, shaUbsl16M.

~ A greater sampls size may bs ussd at the rnanufactursfs o@am hwwer, the accept number shall rsmain at zsm.
Wltsn ths (sub)lot size is tess than the mquirsd sample size, esch and SVSIYdsvice in ths (sub)lot shall be
i~-~ti~dm mtititie (sti)ld tirtiam~d~~~, or~of
te5w5ubgmups, as aPPm.

lfW*=inti~k _w_*inti- _w.Or~d-s@m* ~9~l*t+
and svafy addtil devica in me (sub)kd represented by the sample shall be tasted on ths same test sst-up for all
-- M that test 5@’’JW. Or 5S! of @S&Wb9mUPS for wt!idI UI!2Ssrnple was sskcted, and all failed
d.svkss shall* removed fmm the (sub)lot fOr finsl acceptance of that test. subgroup, or set of teskfsubgmws, as
a@kaMs. For class lsvel S onty, if this @sting te.sulfs in a parent defsclive greater than 5 percd. tha (sub)lot
st-d W leiedsd, axcept that for (sub)lds previously —nedtothe&sts tilatcau5ed f-ailure OfthiipsKant
defedve, the (sub)lot may be aw?ptsd by mwbm!ss “onandpssing the faiiindtiualtests, wbgrwps,or satof
tasts/subgmups, as applicable, using a 1I&o sampts.

-.

REPRINTEO WIHOUT CHANGE

●
..

MEIWOD 5U!5.13
19 Augu5t 1994
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MIL~E
NOTICE 1

TASLElla. Gmuo Btestsforclass lavel S~. ~1

Test MIL—STO—W3 _ (aczepi no.)
San@ &a no.
acxa2pt no.

Malhcd COmliin

x@91QQ

a. Physical dtiors ~
b. Internal w&wapor

2016 5,0U0 ppm maximum water 2(o)
1018

mnlanl ~~
mntanl at Im”c 3(0) or 5(1) ~

SUtwaup 2 Y

a. Ra55w-mt!asohwlts 2015 3(o)
b.lnternai visual and

nladm!iti
2013, 2(o)

2014 Failure uiteria from design and
C0n5bucdm raquimmank d

c60ndsbength
applicable aow”tion document

2011
(1) ~mpr-essiun

Sam@eaize ~

(2) Ub”ic
1. Te31rnmliticm Cor D number .22, c=0

(3) Fliii
2. Te.3 oandiion C or D

@)seamlead
3. Tea! condition F

d. C4eshearor subsbate
4. T& candilion H

[n amndance wilh method 3(o)
attach abangih @5t 20190r202T forthaappl@ble

dii *

Subcn’ouu 3

.Sddemtilily ZI 2003 Soldering tempmtum Sample size
Of24TC i5”c numlw.22, c.Ll

Su&r0u04 ~

a. bdimglity y 2m34
Sampla size

Test mndtion S2, lead fa6gua
b. Seal 1014

numbar.45, c.O

(a) Fine
& applkabla

(b) Gross
e LidtOrque ~ 2024 * app6cabk

sldxmu15 g

~~elem@31
sample size

~m E!
&sp3Sfedin Utaap@ii mllnber=43, c=o

b.steadyslatelifa lc@5
de+ce ~n
Tesl cnndition C, D. or E

~~elecbid
~ Ill

*s@Kedintha8pplii

● ’

Seekcdmmss alendofebk?.

Swemedes @LX 6 of MIL~E

MEIHoD 50C5.13
19 Augu5t16s4
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MIL—STD-W3E
NOTICE \

TASLE Ila. Gmuu B tests fbr class Iwal S devices - tinlinued. ~/

Test MIL—STDSS3 Quantity (accepi no.)
sample size no.
Aaapt number

Method CQndiion

k!E9E!@ sample size
NuMLw=15, c=0

aEnd.@ielecbid Aaaped%dinthe
appiicabla device
spedtiea$ic.n

b. T~ ~diw 1010 CmdifiOn c, 100 Cydea
minimum

e CanSant acu31erati0n 2001 Taat cundiion E Y,
orientation ody

d. Seal 1014 Aaapacilfedinthe
(a) Fne appliila device
(b) Grmsa spadiication

e. ~nt ekcbical

m-
. ...— —- . . .
>IJOalv wf~.

Elecbical rejeddevica sfmmthatame-on IOtmavbe used forallaubammswhen end—OOintma5maments
are not ~“ired pmvidad U@ the rejads am pmcessad ticaliy to the insp&ti& lot through pm burn% elecb’ical
mp*timjam~ btimti~&*~mdbuti.

N~ raquhed for quahbtion or qualiy cam%—” !~o~ ~~ group D impedion 6 baing Prfonnad en
~Pks @m the aama in.spedon lot

Thiitesli5 required Onlyifit isag&+it+ealedpa@ age. UnleaShandling pmcaufk.ns titerylGapa&gesara
available and followad method 1018, procadure 3 shall be used. See ~ of table IV.

Teatthrae~, ifonefaik, teattvaaad&mnal d’eutesvkth no fai!ules. AtU!’amanufacbm?la Optkn, iltJiew
-~kfi.e.,30r 5d~)~, a-timp~_wb~%m~~M&
beangrankd wrnmtsutiilitys &dusbytheq ualifyingadjwily. IFthissample passes, titotsi-iall baacc+ted
provided Ll!edevkea anddata fmmb0tha&mia5i0ras iawLmliwd tothequalifying adifityakmg n.ithtiaddmord
devicaafrom thasamelot

Re5&amat0sc4vama _~uiradOnly Ondwices using imborpaints .asamaddngmedium

Unksa OUww&specMad, tha-ai2a number f0rcandi&m canal Dkthenumbarafbcmd pld!sae@cladfrOm
aminiinumber of fourdevicas, and tirmtition FmHktintidd@ (tibfi).

~= page 7 of MIL-SKMS3E

●
MRHOD 50C5.13

19 Aug16tls94
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MIL—STO-W3E
, NOTICE 1 ●

Nld*s~tirmM~~ wWl&intiebd fi~til~onti @@@ua~tifi@
bean through We tempamtureitbne expesum of bum-in except fir davices Wtich haw been hot solder d~pad or
undergone tin+ad fusing aftar bum-in. 7ha sample size number applii to the numb?r of &ds inspected ax~pt in
nOcasashall lasstJ-m tlueadavicas bauaadt0pr0vklethe number ofleadsmquired,

W~le-iu&titi tirkd~~sbD *~ontintitih~ m~~~~U&
taken from a minimum of 3 devi-. AII devicas raquired for h lead imegrity test shall pass tie seal test and lid
torqua test if applicable, (sea ~ in omlerto meat the requirements of subgroup 4. For pin grid may leads and rigid
leads, usa method 203S. For Ieadad chip h pd@es, use condti B1. For Ieadlass tip caniar pec&ges only,
usetest condiin Dandasamptaatza nurnbarof 15 ba5edon thenumbarOfpads testdb3kanfmm 3dti~
minimum. Saal test (subgroup 4b) need be parformed only on padrages having leads axibg lhmugh a glass seal.

Lid taque &st al-d apply only to gks-frit-sealed packages

Tha alkmate mmaddbii pmvkiana 0f3.3.l of method 10@5shaUnot apply fortasttam~m above 13.YC.

Raad8nd rac?xdgroupAs@roupsl, Zand3.

Subgroup 7 has been datatad from table Ila. 7ha m@armW5 fur ESDte=4ing arespec&din_Lx Aof. . --------
MIL-HU-3WS5,

~

METHOD =.13
19 Augllsl1994

8
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MIL=3TD-W3E
NOTICE 1

TABLE V. GmuD E (mdiion hatdnasa assumnc? @s&\. I/

T& MIL-STD483 CJass Ieval s Class level B

Method cQndiiOn
w!

Notes
allantilyl

a- acqli Notes

number number

S!!E9E@z (a) 2(o) dw&3Amk y (a) 2(0) daviceAva@r
@shvafwk

y
1l(O) davi 5(0) davice#wfer Iol

Neubun 1017 23Z 1l(o) da?vice5/

kmdiation hpaction lot

a. Qtificadion
b. QCl (b) 2(0) davieakafer y (b) 2(0) ~ g

EndpOinl Ass@diledin 11(0) daviceskakr lot 5(0) ~bt
decbid accadanm Wh ll(o)devkes/

device spadbtbn inspection Iol

S@!!2W?Y

Neady+b3ta 1019 2S”C (a) 4(0) &vkeeh& (a) y (a) 2(o) davice#wrar

t@aldo3e Maxin-m a@y 2(0) dmkeahwk y 5(0) d

imdiation

ewestwkr lot
W- 22(0) davi C?sA&r Id 22(o) davks/ ~1

a. Quabicalion irtspedon lot

b. QCI . (b) 4(0) devk4wa& (b) & (b&(o) ~r
2(o) dwicestder y ~r lot

Endpoint P5apedl%drn 22(o) dwm?sk& lOi 23(o) ~ II

.?kbiGd aaardanm * inapecborl Ioi

Pammetara

Slkmmlm 3 ~~i
1021 SC

rl-anaield
2(0) davicaakafar 2(o) ~

Oigtil y g
- 1U23 ll(o)daviceswfarkd 1l(o) davie
‘kmiiation Linaar

Endpoint Aaspedikdin
impecban lot

alacbid acondance tvi!h

ZZ

-on !atc&up 1020 &qxd15edrn UE AssPadadint&devica Aaapacik dinttladevica
device a@cMcalion

~m
a-cation

Subqmlm 5 2/

Sk@ awnt ASTM A?. spad6edintha 4(0) dw&sh&er
F-1192 m Spec&awn
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MILSTO-BS3E
NOTICE 1

TABLE V. Grow E fmdiin hanmess assummz test@. continued. II

Inacadancevaith wsfar& lfone~~tik, xn-tioti~my kdtimh~wpbwno
additional failures auowd, 1~1).
In awmdmm with inspadh lot If one pal fails, seven addiiond park may* added to the test sample with no
addifkwll fauures al!med, 1~1).
Class level B desises shall be inapecled using Mwr b daaa level B qwmlity/ascepl number aiteria as a-,
Or byusing thaclass lavaf S@b+ria Onaabwafer.
ln~~-rfirdti= ~%k-or@~4,0~ q@ti~~tipwl~ti
the wafer. The ~tffacturw .5handarh md d~ sampling Pnxednes.
Inaardancewith”_ onlot lf-@~,16MtiX~&titi@&m~~m
addifmnal failures af!med, 38(1).

[n accmdmce with wafer fur device types with gredb2r than 4,000 equivalerrt t7ans&0fs/cJtii selected fmm the wafer.
mamanufacmlmrshaudelln eanddcamard aa-npling pmcedulea.

I@@ taating dtning q-on on ~ QCI shall be conducted when apebfied in pumhasa order or santract When
spedfi@the -mim&cats may b3&tadin mmethan mv3aubgr0up.

3.52.1 N&mfcmnance for tha alsemata qrow Bi riscedon. Vvhsnafailure hasoczmred ingrwpB&ngw~

-B~t~=tim C_mi~onlti ti*a_e~, #*, md~ti~~ ●
the failed paksga ahan be tested 10tie failed subgroup(s). If all three irweclion lots pass, than all davi- manufac$umd
0nline5sme aasenWy limauaing thesama paScagetypfandlead W andaealed intheasmaveakmaybe aczeptedfor

gmw B~. lfonemmOm~&-addii@s=chon kdfail. thennOinapaclicm kdmr&hinQdavii
manufadwad onthaszrme ~linauaingthaaama pa~type andleadfiiah seakdrn tha-weakafdbe

~b_Bim~nutil *i~Mkkns@* bd~tie W~~a).

3.5.3 Gmuo E sam~ At ma manufaslurafs option (but subject to the crite+a dm%wd by 3.5.3.1,3.5.3.3. and 3.5.3.3),

-E_tinti”k~*dlti ~w_ti~_, mtik~ Maglmlpo
qdfiedpadfagaan d,saaminimum,pa ssgmup~wbgmupsl and7, ek@icsltesta m35”Cpri0rt0 in@ISLiOrI.

3.5.3.1 Group E&stsshall baperformeil Onaamplesthat havsbeenaxposed to bum+nor

3.5.32 as an a&matiw ,tiq~ti3.5.3.1 akwMK*mawbk HMp@u%
nagliiiwechangas inthedavi~ totaldnse~or

L

Su~ ~ 14 of MILSTD-3S3E

METHOD -.13
19 August 1994

Downloaded from http://www.everyspec.com



I

●
MIL—BTD-W3E

NOTICE 1

3.7 SubMulion cd test meflmds and seaWm.

3.7.1 Aw21emtad auariication or aualii mnfomnance testim for class level B. Men the accelemted tem~wtime
%Wtitiomti m~on Fof~lm~@ tiqo@Wmor ___ b= subgro~ on a
gken sampta for pwposes of quafiion or qualii ccmfonnance impeclion, the auA.mted tempsmture.%me tesf
ccmdtions 5haUbe “W for all oflhose namad subgroups. Whan thase aaekmied test conditions are used for bum-in
-’w ~ (H condition F of mafhad 1015) or stabilization bake (any test temperabme above h speitied maximum
mted jumlion tmpsmlure for devices fi aluminti gold m@#IJrgH sys&Ms) tir a~ i~On I@ fi ~11 ~

~~bsbeused fortheoperaIing Iife, andsteady+tate rwerae
or qualiion or qua!ily COnfO_

b= tests C4n-len!cd 5005, aa applicable,
-n. Qualiion ad quar~ confotmamce insaon IMY be perfafmed wing

aaekmtsd condibms on inapecbon Ids that have bean ~ned using normal fest candii.

3.8 Data rwcutinq. When required by the applicable acquisition document fhe tilting data shall be made available for
aac41lol submiUr4 for quaMcation or qualm conformance inspedion

a.

b.

c.

d.

e.

f.

Results of each Subgroup tesl CDm3med, inii, and any m5ubm!5Son

Number of davices rejected.

Number of addiional salllples added, wfletl WpliCdbb.

Re@miUd bYt5,idemlMGdiOn tild5t01y.

Readand recardvariables dataontispe&ed~cal pamwtar measurement in group B.

● 4. SUMM4RY. l’ha followfng details shall& apeded in”the applicable device speciiidiom

a.

b.

c-

d.

e.

f.

9.

h.

i.

j.

k

&vice das.s and procedure pamgmph if other Wan 3.

%uen~&W~k&e, m~, tiw~n_ntisti&, Orti&~s_.

Test cbndiijon, cy&s ,~a,*,~ti_,0rtia*_(m3).

Acce@xe proedura (sea 3.3) and quantity (accept number) or s.mple siza number and acceptan= number, t
OnleffAanspecmed (see3).

Efechid pammeters forgmup A

ElectrHpammaWaf urgmupsB,C,D,a ndEendpaint~, whale applicable.

~nfs for l%ilura aMly5is (- 3.8).

Re@wn@sfOr dafamcadingandrepOrlingifOt herthansped fkdin3.8.

Resbk50n on resubmiion cd fai!ed * (see 3.4), Mm-e applicable.

S~~&~ti~, -ti~Orfl*rti _(Ss@~ltitiklllti
subgroup 5 of table Ila).

Par%&m30nwhiidefla ~ al-e requbed.

~page150f MlL-ST&S@3E

●
15

METHOD 5c05.13
19 Augllsl 1994

Downloaded from http://www.everyspec.com



MIL-3TD-6WE

●
,NomcE 1

3.8.5.1 Thermal 6taliT@. The thermal stability of the polymeric matwial shall be determined by heating tha spe6mem
b room tempetatwetn not Iesahn 21O”C, at a heating rate L?ekveenWC/minute and 30”Chniiute, in a -en
afmmplwe * 20-30 mi!MitWmhUte nitrogen flow. The weight loss at Xl~C shalt be detmmhed.

3.8.52 filler content Tne finer content of potymeric materials using a filler to promote pmperfies such as ekmical w
thermal ~~till be demnninad by heathg the specimen from morn tempembme to 6C&C, a! a heating rate
between 10”CMwte and 20Wminute, in an air abnmphere with 2243 milliliimute air ffaw. The tempamtwe shall be
maintained at WC until mnslant weight is obtained. It is pe- to prfcmn 3.8.5.1, fo- by healing hum 21WC to
Wo”casdamikdatave. l%elioermnb?nt 5hallban?p0rmd aswight peI'mntOftha wred5pecimerL

3.8.6 Outaassed materiak. Tan test spa&mws shal(bepmpaled using gak$ar~ KSvarorceramic
-~.(~c~wk~~tinm~afi-ahwm). Olameof~
padrages is parm&d to reduce moisture czmbibutions due to package con.stnx$on). ?Fe material shall be cared using the
minimum cure sdwckde and shall receive the minimum pm-seal bake sp&55ad in w assembly domment(a) (see 3.5.1).
Afmrapra+eal baka. tkepadmges shalibehennadcaUy seakd. 0niyth0sep3cage5tA atmeetthefi reandgrm9bak
MSquiremenMOf&meUmd 1014shaIlbe submiif0r mOlmnemntant anai@s. Ifkssthan lotestspedmam
remain after hannetically tes@, the failed padrages shall be teplaced by addtinal hennaid
tasted inksame

packagee p~ and
rnzmlerastha origiigrwp.

3.8.6.1 Teslinn fur short term outuas “nq of moisture and other wseous scecies Fm padrages mntaining pelynw
Pw==d in acwtinc= * 3.8.6 shall be heated imaccordance w MIL d, method 1006,24 hwrs at lWC. The
w~sMl@n~_~ (-tin 0r~l@5~)~iti hfiMe=w_. The
packages shall be subjecled to ambknt gas analysk in acmnlanc? with MIL—WO-663, method 1018, procedure 1. In
addtion to mokture ,0thergasa0u5 spaciaspmantin qwmi3esgmaterthan 0requalm 100ppmv(O.01 pement VN)shall
& nspmtediu ppmv orpwcentVN.

Au paynlaric matmals M*OW~d~quWtiinmdmsu*mbtid
the intended ar@ieatitm. Gold plamd Kovar tats and alumina blanks may k used as facsimile device elemenm.

● 6eveRll polyrne!ic mamliak of dfinsnt application maybe @sfed in mmbirdm with each other in this test, however
their mmbii mokhne content shall not ax- 5,0W ppnv.

3.8.62 Testinu for long temn wtwss! “nq of moklwe and a!her qaseouss Decks. Prwided that Ula moisture raqtdrelwnt
of 3.5.3 has been mat by pa&age5 tested in 3.8.6.1, the rem&ing Wadevi~mnMining polymer fmmtJh?gmup prepare5
in accordance with 3.8.6 shall be heated in aamdame with MIL~, &cd 1006 fnrl,OOOhoms at15&C. The
padrag-&s shall !&n be’unmdk@y(le5sihan 0requalm5minum5) imertedintotha ambiantga5 analy6kappamms The
PC+@ges shal W su@cMd to ambient gas analysis in ammdance * MlLS13-663, method 1018, ~ural. In
ddtimtim_, ~~~~rn~_ti Or~@l~~(O.ti perOmt VfV)shall
beraporkdin ppmvarpement VN.

3.8.7 Ionic imuu ~ A~~_Mlk ~htid~mti ~tiioti~tinhti
~po-makfkl ~~ion~(~~rnduti=) titimtic~titi

M- OH). ~- mdium, timick and pomssium ions s!@ be meawred. olharions present inqwnlitks.5ppm
Shall akobeiepmmdinppm. ?hemathods ofanalyskwbmitkd in the following paragraphs am Suggesmd M!Smiquas
~~ti-mk=wm timk-mtim- mw~titititid
==JY=.kis~bYme Wa6WWacavitY.

sakiad vdek-itG“G”&”ti”iiii”G -&-&“G”I”has nit changed.

t7EPRlNW0 WITHOUT CWGE
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MIL—S7D4S3E
N071CE 1

3.8.7.2 Wmc4ion Dmeedure. 3 gmnss (squ”@eni resin) of the ground or al aquiwkad polymer shafl be addad to a
~tmsd,250.ml fIa.sksmade Ofpyrex. Orsquivslent Tneaoffhe cured msterial ineachf!ask shallbersmmjed
Kithemssrest milligram. lW.Og~Ofti@ W*am~ti @c@_kti Or~lm O.l
millisiamsnshnatsr (spesit% ~ g-ester than or squal fo 1.0 msg~ )Stdba SddadtOfhSf!dsk Ablank
Ml*p_b*lq lW.O_Oftiti_ Xr~a WtiWtiptia~ti-* llsefis.sks
a.hsll be rafhued tii 20 hams.

NOTE 1.0 mho = l. Osiemanq 1.0 rnl’dan = lW.O $iamanshm?tw.

3.8.7.3 Messursfnenl Of ionic mntent

3.8.7.3.1 ToW ionic mntent Tha total axlrscfsblE ionic mrdsnl shsti be determined by massul@ the SFecilic clam’ical

I ti~titi~r~ti ~~titibhk ~arntiuwe~a~nm~til

I
having asau Cm—@antof O.olkedhekr (slkma&siy 0.1 cm-’ to adjusl far proper ansly5k of !ha adulion). T& total ionic
contenting “~,*U~O~W~W h~c~u~Oftie Mtiti _
amdmtanmofths samples.

3.8.8 Bond sbenalh. The bOndaben@h 0fthep0ty7neric msteridshall bedakmke3 in ~sncs with 3.8.8 .1,3.8.8.2
or 3.8.8.3 babw. As a mmnllum,t isiemenfsahsllbe Wtofailuresttha fotlmingmnditions

a. Al2SC.

ThaSsmgabmdsbengttstasdltestmndiishallbsdat?mhdinWgrsLms(fore).

3.8.8.1 Scrodsbemlth The bond sb-ength shall teckdanninad in aaardansewith mathod 2019 of
MIL—STD-W3. A @d-n&&d ~oragtiorti~ w~etiktishti~~ti~

m -.

3.8.8 .1.1 TVDSI mstwisk. SuPP6ars shsti use 0.0S mh+qusm (02 ~+W+ 90@@stad Knvsr tsk.

3.8.S.12 Tws II materials. SUpplii Si%iuuse O.oa inch-aqws (02 ~+qusrs) Slumins c+@s.

q 3.8.6.2 sand *math ThsbOndsks@l msybsde@mhed insmw&mcewilfI ASTM DlUJ3ssansbrnsbw
mefimd2019. lfASTM bltX12is used, thsrasuHamust bscmsbded

- to feat
toswxatbdtt hsbonds trengmofusss dhssiwis

shmmtObseq@fslent tOtha-2u19 fsilurauitalia

Sup&sades page 8 of MIL—37D4S3E

MEIHOD 5011.4
31 Oc&ber 1995

8

I

Downloaded from http://www.everyspec.com



.

STANDARDIZATIONDOCUMENTIMPROVEMENTPROPOSAL

JNS7RUcnofm

The pre@ng asffvily must mmptete blocks 1,2,3, snd 8. In Meek 1, both the document number snd n?vis!on

letter slmuld t-s givsn.
Tne submitter of this form must mmplsts blocks 4,5,6, snd 7.
The prepsrfng scdvity must ptie a rep~ within 30 days hum rsce@t of the form.

NOTE ‘flis fonm msy not be used to request cop’= of documen?s, rmr to rsquest waivers, or ~on of requirements

on current cwdmcts Comments submii on thii form * not mnstitute or imply authoizsdon to waiver any potion of tie

referenced dawmem(s) or to smend cnnimclwd requirements.
,. -Mm N“~~~ 2 0CS21JMEN7DA7E (YVMMOO)

MU-STD-883E ~OtiCC 1 mm
ooaJMENrT17LE
kt MethodStarldmdMiamirm.is
NA7UREOF CHANGE (&IwY~mmmrti.-p,awsw-. ties - exm shseisasnef&dJ

REASON FOR RECXNMENDAllON

. PREPARfNG AIXIVTIY
,4AME

Mr. Jeff SOwling
8. TEwwsiE-&mcm9J
(1) ~ (s) Am’ovc#

(614) 6924.532 630.0332
AEORESS(-Z@C0d8J IF YOU OONOTRSCEIVS ARSPLYWTNM4 SOAYS,WNTACT
D&me supply C!mtlz COblmbm (DSCGVAS) Osfsmsoua.mysndsl .“ 0t6cs

P@. sax 3990 SSR3Lsss2WI Piks, Suits 14@ Fs!ls ClnmSI,VA22041~

C@rmbus, 03343216-3000 T~ ~ -- AUTDVONSSSZ340

D FORM 1426, OCT 89 (EI=V1) (PefRXMF170) PRwlous ED—mosmLErE

Downloaded from http://www.everyspec.com


