INCH-POUND

This document and process
conversion measures necessary MIL-PRF-38534M
to comply with this revision shall 07 November 2024

SUPERSEDING
be completed by 07 May 2025 MIL-PRF-38534L

03 December 2019

PERFORMANCE SPECIFICATION

HYBRID MICROCIRCUITS,
GENERAL SPECIFICATION FOR

-l‘d-::_l_-]h'luﬂ

. ':1-' ;
wlve
— =

Comments, suggestions, or questions on this document should be addressed to: DLA Land and Maritime-VAS,
P. O. Box 3990, Columbus, OH 43218-3990, or emailed to PRF38534@dla.mil. Since contact information can
change, you may want to verify the currency of this address information using the ASSIST Online database at
https://assist.dla.mil.

AMSC N/A FSC 5962
DISTRIBUTION STATEMENT A. Approved for public release. Distribution is unlimited.



mailto:PRF38534@dla.mil
https://assist.dla.mil/
https://assist.dla.mil/

MIL-PRF-38534M

CONTENTS
PARAGRAPH PAGE
S 10 L USSP
1.1 Scope
1.2 Description of this SPECIfICAtION ........c.iiiiiie et e e e e e e e e e e e e eennnaes 1
LR O =TT o= 1 oo RPN 1
L R = 11 USRI 1
R T O = 11 o RSP UURTP 1
R TR B O = 11 RSO PURRRP 2
R T O = 11 5 SRRSO 2
R TR T O = 1 SRS UPRRP 2
L X T - 11 SR 2
L R - 11 SR 2
2. APPLICABLE DOCUMENTS ...ttt iiee ettt ettt ettt e e ettt e e st e e e st eeaameeeeeemne e e e e ameeeeeanseeeeansneeeeanseeeaanneeeennneeas 2
2t T = 3T | PRSP 2
2.2 GOVEIrNMENT AOCUMENTS ...ttt iee ettt e e ettt e e e e e e ettt et e e e e e e aaaebeeeeaeee e e nsbeeeeaaeeeaansaeseeaaeeeaaannnseeeaaaeaaannnnes 2
2.2.1 Specification, standards, and handbOOKS..............uiiiiiiii e 2
2.2.2 Other Government documents, drawings, and publiCations ... 2
2.3 Non-Government PUDIICALIONS ..ottt e e et et e e e e et e e e nnes 3
2.4 OrdEr Of PrECEUEBNCE .....uvieiie e ettt et e e e e e ettt e e e e e et e e e e e e eaasasaeeeeeeeeesabbsseeaeeeesansasseaeeeessassssnneaeesaannnsees 3
3. REQUIREMENTS ...ttt ettt oottt e e sttt e 4o et e e 4mt et e e 2 sttt e e em e et e e emt et e e e mee e e e ambeeeeanbeeeeanteeeeanneeeean 3
3.1 Performance requirements for Class K AEVICES .......c..coiiiiuiiiiiie et e e e e e e s eearaeee s 3
3.2 Performance requirements for Class H AEVICES .......c..ccoiiuiiiiiiie et 3
3.3 Performance requirements for Class G dEVICES.........cooiiiiiiiiiiiii e 3
3.4 Performance requirements for Class E deVICES ........ccoiiiiiiiiiiiiiii e 3
3.5 Performance requirements for Class D AEVICES .......ccciiiiiiiiiiiiiiii et 3
3.6 Performance requirements for radiation hardness assurance (RHA) devices...........ccccoviiiiiiiiiiiiniiec i 4
3.7 Performance requirements for Class F non-hermetic deviCes.............ccoooeiiiiiiiiiiic i 4
3.8 Performance requirements for Class L non-hermetic deVIiCES............uueiiiiiiiiiiiiice e 4
B R T =Y =T - | 5
3.9.1 Implementation of this SPECIfICAtION ............ccoiiiiiiiiiii e 7
3.9.2 DEViICE SPECITICALION .....cciiiiiiiiee et e ettt e e e e e e e e e e e e e e a e e e e e e e e e e e e e e e e aaaanraeaeas 8
3.9.3 DeSIgN @Nnd CONSIIUCTION ..ottt ettt ettt e st e e ekttt e e st e e e e sbe e e e e sineeeane 8
I TR T I Y= T I 101 o SRR 8
3.9.4 QML qualification FEQUIrEIMENTS........cciiiiii ittt et e e et et e et e e e s b e e e e sineeeaae 8
3.9.5 MarKiNG Of AEVICES ...coeiiiiiiiiiiii ettt ettt e et e s bt e e ekt e et e e e e e ba e e e e nineeeene 9
3.9.5.1 Part or Identifying NUMDEr (PIN) ... it e e e e e et e e e e e e annneeean 9
B I TR I B B 1= (ot 4 o1 YU OPUUPPRRN 9
3.9.5.1.2 DeViCe Class AESIGNALON ........coiiiiiiiiiiii et e et e e e et e e e e e e e st e e e e e e e e ssat e e e eeeeeesnsbeneeaeeeaas 9
B IR T G T 0= T o TH {11 T SR 9
RO N Ty =TT I 1 T o SRR 10
KRS IR I [ To (=3 o Yo | ST PO ST U PP PPPPR PPN 10
3.9.5.3 Lot identification code (date COAE) ........coiiiiiiiiiii e e 10
3.9.5.4 Manufacturer's identifiCation........ ... e i ettt a e e 10
3.9.5.5 Manufacturer's designating SYMDOL..........coiiiiiiiiiii e e et e e e e e e s e e e e e e e e e aanaes 10
3.9.5.6 Country Of MANUFACIUIE..........oiiiiiiie ettt e e ettt e e ettt e e et e e e ene e e e anteeeeeneeeeeanneeeean 10
B IR T A 1Y 4 =1 4= | o o SRS 10
3.9.5.7.1 Class Kand L Seri@liZation ............coiuiiiiiiiie ettt et e e e e e nn e e e e e e e eneeas 10
O I A O P 1T o IR C TR D 1= T To [ R 10
3.9.5.8 SPECIAI MAIKING. ... ceiiiitiii ettt e ekt e ettt en et e ek et e e ettt e e e ean 10
3.9.5.8.1 Beryllium oxide package identifier...........ceooiiiiiiiiii s 11
3.9.5.8.2 Electrostatic discharge (ESD) sensitivity identifier............ccoooiiiiii 11
3.9.5.8.3 CertifiCation MAIK ..........ooiiiiiie ettt e e et et e e e e e et e e et e e e ee e e e anr e e e ennes 11
3.9.5.9 Marking option for controlled storage of Class Hand G.........cccooiiiiiiiiiieee e 12
B T O I 1 =Y 0 T = To [T L= 0 0= o PPN 12
3.10.1 Certification Of CONTOMMEANCE..........iiiiiiie et e et e ettt e e et e e e s neeeeennaeeeennes 12



MIL-PRF-38534M

CONTENTS
PARAGRAPH PAGE
3.11 Recycled, recovered, environmentally preferable, or biobased materials ...............ccoooii 13
B T D2 L (o Y4 (g F= 1 ] T o T TR PRSPPI 13
3.12.1 ReWOrK @nd rePair PrOVISIONS ......uuiiiiiiieeieiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeneeeeeeeeeeeeeeenenenes 13
Y | (07 N 6 ] PRSPPI 13
o I 1=t g T e IV o= o o SRR 13
4.2 Quality Management (QM) PrOGram ...........eeeoiiiieiiie ettt e e e e e s e e e nnnee s 13
4.3 Baseling ProCeSS fIOWS......c..uiiiiiiii ittt e s 13
4.4 Quality management (QIM) PIAN ... n 14
4.4.1 Self-aUit PrOGIAIM ... ...eiiiiiii ettt e ettt oottt e e ek et e e e aa bt e e e bt e e e e b e e e e a et e e e e e e nnee s 14
R A O T To TN T ) Lo I o] o Tot=To 114 T OSSR 14
4.5 Verification for QIML TISTING ........ooiuiiiiiieiii ettt ettt st e et 14
S T I V=Y 4 oz= Y o o = T Lo OSSPSR 14
T I IO 1 By IR = 17 T ) o SR 14
Tt B O =Y o () {71 1] o ISP 14
45.1.3 Classes E, G, H, K, F, and L process flow auditS..........ccocuuiiiiiiiiiiiiie e 14
4.5.1.4 Class D process fIOW @UAIL.............eiiiiiiiiii et 14
4.5.2 Technology capability verification (QUalifiCation) ...........c.ooiiiiiiii e 14
4.5.2.1 Class H and K QML TISTING .......eeiiiiiiieiieiiieee ettt ettt e e 15
4.5.2.2 Class G, D, F and L QML lSTING ......eeeiiieieiiiiee ettt et e e et e e e e e e e e e e anneeeeenees 15
4.5.2.3 Class E lIStNG...c.eciiiiiiiiii ettt e e e e et e e e e e e ————t e e e e e e et —araaaeeeanaaaraaaaas 15
ST = N O 0 X € 1| ST 15
ST I = Ter = To [ o TR O USSP PR OUPPPPPRRN 15
LS (O I = USROS PRI 15
LT I 101 (=1 g Lo (Yo U Y= SRRSO 15
6.2 ACQUISITION FEQUIMEIMENTS ......eiiiiiiie ittt et e e ettt e et e e e bt e e e kb et e e st e e e e snneeeessneeenne 15
6.2.1 Optional aCUISITION AAtA..........oiiiiiiiiiiiiiiie et e e et e e e e e s et e e e e e e s eesans e eeeeesesnssreeaaaeseannnees 15
LR T @ U= 1= (o o PRSP 16
6.4 Terms, definitions, methods, symbols, and abbreviations..............cccoiiei i 16
6.4.1 ACQUINING @CHIVITY ...ttt e e e ettt e e e oo et ettt e e e e e st e e e e e e e e annbbeeeeaeeeannnnes 16
6.4.2 ACQUISITION AOCUMENTS ... .uuiiiiiiiiiiiiiiitieuteeeeeaeeeeeeeeeeeeeeeeeeeeseeeseaeseseaesesssssssssesessssse s s s s s s se s s s s snsssssssnsnsssnsnnnnnnnnnnnn 16
(R 0T [} o] 1= o () SO PR PRRPIN 16
6.4.4 Baseline iNndex Of dOCUMENES ........oi ittt e e e ettt e e e e e et e et e e e e e e annbeeeeaaeaaannes 16
6.4.5 Baseling ProCeSS flOW. ... ...eiiiiiiii ittt s 16
(SR G =Wy a1 N (o ) SRS SPUPRPP 16
B.4.7 COMPUIANT AEVICES .....eeiiiii it e et e e e e e et e e e e e e e e aa e e eeeeeeesasbaeeeeeeeesesbsaaeaeeesananes 16
6.4.8 COMPOUNG DONG......ouiiiiiii it e et e e e e ettt e e e e e s et e e e e e e e e e eeasassaeeeeeesaaasbaeseeeeeesasssnaeaeeaesanes 16
L0 T o OSSR 17
6.4.10 Critical CONIrOl PArAMELELS .......ooiiiiiiiieee e e e e e e e e e et e e e e e e e st eeeeaeeeseasaaaeaaeeeaanes 17
6.4.11 Customer compliance MatrixX (CCOM) .......coiiiiiiiiiiii et 17
[ B LY e T A I T TSP 17
6.4.13 DESIGN ACHIVITY ...eeeiitiiieee ettt e e e e b e eas 17
6.4.14 DESIGN ANAIYSIS ...ceteiieiiiii ettt ettt b et e e e e e e b et e n e e e nneee s 17
6.4.15 Design of experiments (DOE) ........ccoiiiiiiiiii et e et et e e 17
5.4.16 DESIGN MODUSINESS .....eiiiiiiiiiiiiiiiiiitiieeeee ettt ettt et e ae et e e e et e et e et e e ee s e e s e e e e e ee e e e e e e e e e e s e e et e e et e e eeneeeeeeeeeneeeeennnenes 17
6.4.17 Electrostatic discharge sensitivity (ESDS).......cccuuiiiiiiiieiii e 17
L T = 1= =T o | PSR OUSPPRPRPPN 17
L e T g F= 1T | P EPT PSSP PPPRPPN 17
6.4.20 Flip ChiP DONAING ....ceiiiiiie ettt ettt e b e e e a et e e e e e nnee s 17
6.4.21 Hybrid MICTOQIFCUIL ... ittt e ettt e et e e e e s nneee s 17
6.4.22 Hybrid microcircuit type (AeVICE tYPE).....coiiiiiiiiiiiii i 18
6.4.23 INSPECHION TOS ...ttt ekt e ettt e e e ek e e e et e e e e e e s 18
6.4.24 InSPeCtion [0t FOrMAaLION .....cooiiii ettt e e 18



MIL-PRF-38534M

CONTENTS
PARAGRAPH PAGE
6.4.25 Integral SUDSIrate/PaCKAGE .......ccoiuiiie it 18
6.4.26 Integrated Circuit (MICTOCITCUIL) ........ccuiiiiiee et e e e e e et e e e e e e e snaa b e e e e e s eesasbeeeeeeeeesnnnnns 18
[y |V o7 oY= =T 4 ] o o7 SO PRR 18
6.4.28 MONOIIthIC MICTOCITCUIL ...ttt ettt e e e ettt e e e e et e e e e e e e aenenes 18
6.4.29 Multichip microcircuit or multichip module (MCM) ........cuuiiiiii e e e e 18
6.4.30 NON-CONtINUOUS PrOAUCTION .....eeiiiiiiiiiiiii ettt ettt e et e e e e e b e e nnnr e e e neneeeeas 18
6.4.31 Off-line reliability @SSESSMENT..... ..ottt e e 18
B.4.32 PACKAGE TYPE ..ottt ettt et e e e b et n e e nrree s 18
6.4.33 PaSSIVE EIEMENT. ... et e oottt e e e e e ettt e e e e e e e et et e e e ae e e e e e nnneeeeaeeeaannneteaaaeeaaannens 18
6.4.34 Percent defective allowable (PDA)........cooi ittt et e e e st e e anaee s 18
6.4.35 Periodic capability CertifiCation ...........c..eoiiiiiiiee e an 18
e 1S T o Yo To 11 T3 o] N (o ) SO PP PSP PPPRPPR 18
6.4.37 QUAIITYING @CHVITY ....eeiieiii ittt ettt st 19
6.4.38 Quality function deployment (QFD) ........ooiiiiiiiii e 19
(R 1o TS ) 2= TU o [ U UU TR RPRRPIN
6.4.40 Semiconductor element
(O Y a1 = e LAY o Y SRS SPUPRPPN
6.4.42 Standard evaluation CirCUIt (SEC) ........uuiiiiiiiiiiiiiiii et e e e s e e e e e e e e e sasaeeeeaeeeesnnnnes 19
6.4.43 Statistical process CONLIOI (SPC)........uuiiiiiieiiiiiei et e e e e e e e e e e e e e e saa e e eeeeeasnsbeeeaaeeeennnnnes 19
B.4.44 SUD-GSSEIMDIY .. ..ottt ettt e e e e et et e e e e e e e ——e—eee e e e e e a———eeaeeeaa e aa—anteeeeeaaantrnaaaaeeeannrn 19
6.4.45 Tape automated bONAING (TAB) ........uiiiiiii ittt e e e et e e e e e e e ettt e e e e e e s aasbaaeeeeeeeeasnssreeeeeeeaannnns 19
6.4.46 TeChnOlOgy CaP@DIliLY.......coiiiiiiiiiii ettt e e e et e e e as 19
O T = (Yl (o) < P EP SO PUSPRRPN 19
LRI B =T (o 1T g I (=] TSRS 20
6.6 NONAESITUCTIVE T0SES ...ttt e e e e e e ettt e e e e e et et e e e e e e e e nnneeeeeaaeeaannnnneeeas 20
6.7 Subject term (K€Y WOrd) lISTING .....eeiieeeeeiiiiee ettt e et e et e e ee e e e st e e e enee e e s enneeeeanneeeeanns 21
6.8 LISt Of @CTONMYMIS ...ttt ettt e ettt e e ettt e e et e e e ekt e e e amte e e e e nee e e e neeeeeanteeeeanneeeeeanaeeeeanneeeann 21
6.9 Change frOM PreVIOUS ISSUE........eiiiieiieeiiiiee et e et e ettt e e et e e et e e e ee e e e e amte e e e eneeeeeaneeeeeanteeeeaneeeesamneeeeannneeennns 21
AT SCOPE ...t E e E ettt ettt ettt s 22
YN I TS Tt o 1Y OO RU T OPOPPPPPRRRROt 22
A.1.2 Technology REVIEW BOAIT ..........oiiiiiiiiiiiiie ettt e ekt e et e s s 22
A.1.3 Description Of @PPENAIX A ...ttt ettt s 22
A.2 APPLICABLE DOCUMENTS ...ttt ettt ettt ettt et e bt e et e e bt e aab e e be e e abe e eabeeanbeeenbeesnbeeaneeeanneas 22
YN B € 1Y o1 - | PP USOPPPPERR 22
A.2.2 GOVEMNMENT AOCUMENES. ... ..eieiiiiieeitiie ettt ettt e e ettt e e ettt ee e s st e e e e seeeesneeeeeamaeeeeanneeeesnaeeeeanseeeeanteeeaannneeeannneens 22
A.2.2.1 Specifications, standards, and handbOOKS...............c.ooiiiiiiiiiii e 22
A.2.3 Non-Government PUDIICALIONS ...........coiiiiiiiiii e e e e e e et e e e e e e e st eereaaeeens 23
F N @ o [ o] o1y =Tot=To [=Ta ot PPPPPPPRRN 23
A.3 QUALITY SYSTEM REQUIREMENTS ...ttt ettt sttt sttt e e ee e 23
A.3.1 Management responsibility
ALB.2 QUAIILY SYSEEM .. e e h et r e e et e n e r e as
A3.21 QMplan.......ccoocveeniieenne
A.3.2.1.1 Functional block organization Chart............ccooi s 23
A.3.2.1.2 Baseline proCess fIOWCHAI ...........cc.uuiiiiiii e e e e e s ee e e e e 23
A.3.2.1.3 DESIGN GUIAEINES ....coieiiiiiiiiiiiee ettt e e oottt e e e e ettt e e e e e e an b e e e e e e e e e e nbaeeeeaeeeaan 23
NG T2 B S I == =T P PEPP TSP PPRPP 23
A.3.2.1.5 Baseline index of dOCUMENTS ...t e e e e e eeeaa e 23
A.3.2.1.6 Manufacturer's SEIf-auUdit.............oooiiiiiii e e e et e e e aea e 24
A.3.2.2 Design, processing, manufacturing, and testing instructions .............cccocveiiiii 24
A.3.2.3 Design, processing, manufacturing, equipment, and material insStructions ..............cccococeiiiinii e 24
A.3.2.4 Quality iMProvemMENt PrOGIAIM. ... ..cciuuiiitieiitt ettt ettt ettt et eee ettt e et se bt e et e e se bt e san e e s e e sneenaneas 25
A.3.2.5 QM program (TRB OPHION) .......iiiiieiiiieiiie ittt ettt ettt et et e et e e s e eneeneneas 25



MIL-PRF-38534M

CONTENTS
PARAGRAPH PAGE
NG I T € =Y o1 | SRS REP PSRN
A.3.2.5.2 IMPIemMeEntation ...
ALB.2.5.3 TRB. ..otttk h e E e h et e h e et e h et h et e h et b r e e et e e nne e
A.3.2.5.3.1 TRB organizational structure
A.3.2.5.3.2 TRB reSPONSIDIlItIES .....cciiiiiiiiieii e
A.3.2.5.4 Alternative method correlation, confirmation, and implementation procedures............cccccoceeeiniieenns 26
A.3.2.5.4.1 Correlation, confirmation, and implementation................ccccoi i 26
A.3.2.5.4.2 ARernative MELNOAS ..ot e e 27
A.3.2.5.4.2.1 Standard evaluation CIrCUItS (SEC) .......uviiiiuiieeiiiie et e e e e 27
A.3.2.5.4.2.2 Periodic assessment of alternative methods............cccuiiiiiiiiiiiie e 27
NG T2 S T T I = T = To o] (o [ P EPP TSP PPRPP 27
A.3.3 Conversion of CUSTOMEr FEQUIFEMENTS .........ciiiiiiiiiii et e e e e e e e et e e e e e e e sataeeeeaeeesannes 27
A 3.4 DESIGN FEOUITEMENTS ....ceiiiiiii ittt ettt et e ettt e ottt e e st e e ea et e e ek et e e aabe e e e nane e e e s nne e s 27
A.3.4.1 Changes in design, materials, OF PrOCESSING ........cciiuuiiiiuiiieiitie ettt et e et e e s 28
AL3.5 CRANGE CONIOL ...ttt ettt ettt ettt ookt e e st e e st e e ek et e e e ate e e e e e e e s neneee s
A.3.5.1 Configuration control
A.3.6 Control and acceptance of iNCOMING MAtEIIAIS ..........coiiuiiiiiiiiie e 28
F NG S T IS TW o] o] L= oo a1 (0] I o] =0 o TS OSSR 28
A.3.6.2 Incoming, in-process, and outgoing iNVENtOry CONTIOL...........ooiiiiiiiiiieei e 29
A.3.7 Customer supplied MatEral ...........coooiiiiiiiiiiii et e e e e e e e s e e e e e e e e e aeeeaeeeaaans 29
ALB.8 TrACEADIITY ....eeeieeeeee e E et e e 29
A.3.8.1 Material and element traceability ..............oooiriiiiiiii s 29
A.3.8.2 Process/test trac@ability ............ooiiuiiiiiiii e 29
A.3.8.3 Production 10t traC@ability ............cooueiiiiiiiiiii e 29
A.3.8.4 Country Of MANUFACIUIE ...t e e e e e e e e et e e e e e e s e ba e e e e e e e s nnaneaeeaeeeann 29
A.3.8.5 Production 10t identifiCation ............coiiiiiiii e e an 29
A9 PrOCESS CONTION ...ttt oottt e e 4ottt e oo oo bttt et e e e e e bbb ettt e e e e e e nsbe e e e e e e e eannnes 29
A.3.9.1 Process and material CONTIOIS. ........o.uuiiiiiii et e e e et e e e e e st e e e e e e annnes 29
A.3.10 INSPECHION @NA TESHING ...ee i ittt e e ettt e e e e et et e e e e e et e e e e e e e neee 29
A.3.10.1 INSPECHON OPEIAtIONS........ciiiiiii ettt e et et e e et e e e et e e e nane s 29
A.3.10.2 Quality CONLrOl OPEIALIONS ......ciiiiiie ittt e et e e e e e eneee s 29
A.3.10.3 Performance verification OPEratioNS. ...........oiiiiiiiiiiiii e 29
A.3.10.4 INSPECIONS OPEIALIONS .....cueeiieiitiie ettt ettt e ket e ekt e e eeb e e e e et e e e e e e neneee s 29
A.3.11 Tool, gauge, and test equipment maintenance and calibration.............cccccooiiiiiii e 30
A.3.11.1 EQUIPMENT CaliDrations......ccoc oo ————— 30
A.3.12 Examples of assembly and verification traVvelers .............ooouiiiiiiiiii e 30
A.3.13 Failure and defect analysis and data feedback..............oooiiiiiiiiiii e 30
A.3.13.1 Procedure in case of test equipment failure or operator error............cocveiiiiiiiini 30
A.3.13.1.1 Procedure for SAmMPIE tESTS ........ooiiiiiiiiii i 30
A.3.13.1.2 Procedure for SCre@niNg 1ESES ......oiiiiiiiiii e 31
A.3.13.2 Failure and corrective action rePOIMS.........c.uiii i 31
A.3.14 Failure analysis and COrrective action Program..............cooiicuiiiiieeeeieiiiieee e e e e eesre e e e e e e e e e e e e e s sabaneeaaeeens 31
A.3.14.1 Reports and analyses of defective devices and failure .............cccccoviiiiiiiiiiiii e 31
A.3.15 Atmospheric control and handling............ooo i 31
A.3.15.1 ESD handling CONLrOl PrOGram........cccouuuriiiieeeeeiiiiee e e e e ee ettt e e e e e et e e e e e e e e s baeeeeaeaesassasaeeaeeesassseaeaaeeeans 31
A.3.15.2 Cleanliness and atmosphere control in WOrK @reas ............ccoiuiiiiiiiiio it 31
A.3.16 CoNtrol Of QUAIITY FECOTAS ...ttt et e e et e et e e e nnne e s 31
A.3.16.1 Records to be MaiNtained ...........c.oeiiiiiii s 31
A.3.16.1.1 COMPULETIZEA FECOTTS.....ueiiiiiii ettt ettt bt e e et e e et e e e e bn e e e e aaneeeeaaes 32
NG Tt LG N | (=] (Yo [ =TT o PP TPT P OPPPUPRPPRN 32
A.3.17 Internal QUAITTY @QUAITS .....cooiieeee ettt e e e e et e e e e et e e e e e e 32
A.3.17.1 Self-audit rePreSENLALIVES .........ccoiiiiiieie e e e e e e e e ra e e e e e 32



MIL-PRF-38534M

CONTENTS
PARAGRAPH PAGE
A.3.17.1.1 Self-audit rePreSENTAtIVES .......coiii it e e a e as 32
A.3.17.1.2 AUt EFICIENCIES ...ttt ettt e et e e et e e et eeeante e e e snneeeeanneeeenes 32
N T A R B N T [} 8 ] [ T o TSSO PSPPSRSO 32
AB 714 AUt SCREAUIES ...ttt e e et e e e e e et e e e e e e e e e es 32
A.3.17.1.5 Self-aUIt FEPOIT ..ottt e e ekt e st e e s e e e e e e 32
F N T A B SIS 1= | = TH Lo 1 A= T4 Y= LSRR 32
ABA71.7 Self-audit ChECKIIST ... et e et e e e e e e e et e e e e e e e e nnnsaeeans 32
A.3.18 Personnel training and tESTING ..........oooiiiiiii e 32
A.3.18.1 Personnel training @and tESTING .......c..uuiiiiiii e a e e 32
L3R T 0 L PSR 35
(O I TS Yoo o Y PSPPSR PURRRRSPPI 35
C.1.2 Description Of APPENIX € ....oveiiiiiiiiiiieee ettt e e e et e e e e e e e e e e e e e e e e eaaeaeeeeeeseaanasreeeeaeseannaraeeeas 35
C.2 APPLICABLE DOCUMENTS. .. .ottt tititee ettt ete e e ettt e e e et e e e st e e e ettt e e aasseeeeanneeeeaasseeeaansseeesnsseeessseeeaanseeeennnnes 35
(O3 I 7= g T - | SR ERTR P 35
(O30 1o )V/= 14 ol 10 1= 101 e (o ToTU g o =Y o (SRR 35
C.2.2.1 Specifications, standards, and handbOOKS ..............ooiiiiiiiii e 35
C.2.3 Non-Government PUBIICALIONS ............uuiiiiii i e e e e e e e e e e e e s anaeeees 36
C.2.4 Order Of PrECEUEBNCE. ........uvieiiee ettt e ettt e e e e e e et e e e e e e s e e e e e e e e e eeasaasaeeeeeesesssssaeeeeeeeanansaeraeaeas 36
C.3 ELEMENT EVALUATION ...ttt ettt e e st e e e st e e s st e e e mae e e e e an e e e amneeeeanseeeeaaneeeeeannneeeannneeas 36
C.3.1 Description of €lement @ValUatioN...............ooouiiiiiiii it e e e e e e e st e e e e e s eesanreeaeas 36
C.3.1.1 Element evaluation QUIAANCE. ...........uiiiiiiiii ettt e e neneee s 36
(O T €= o T - | SRRSO 37
C.3.2.1 SeQUENCE Of tESTING ... teeiieiii ettt e e e et e e ettt e nnne e e e neneee s 37
C.3.2.2 SamMPIE SEIECHON ...ttt ettt e et e et e et e e e e an 37
C.3.2.3 Class FEQUIMBIMENES .....cciiiiieiiee e ettt e e e e e et e e e e e e e ettt e e e e e e e s st aeeeeaeeeassbaseeeaeeesaassssaeeeeeeaassnsssneaeaeeeannnsns 37
C.3.2.4 Location of element @ValUation ............cooiiiiiiiiie ettt e et e e e et e s e e e aneeeean 37
(O I R Oy - =T (14 (o7 PSPPSR 37
C.3.2.6 Protection from electrostatic diSCharge............ccuuiiiiiiii e 37
C.3.2.7 Electrical test SPECIfICAtIONS ...t e e e e e e e e e e et re e e e e e e eaaes 37
C.3.3 Microcircuit and SEMICONAUCION QICE........oiii ittt e et e e e e e e e e e e e e e e e eaaaeeeannseeeeas 37
C.3.3.1 Subgroup 1, 100 percent electrical test Of AICE..........uiiiiiiiiiii e 37
C.3.3.2 Subgroup 2, 100 percent visual iNSpection Of AICE .........c.uiiiiiiiiiiii e 38
C.3.3.3 Sample evaluation of aSSemMDbIEd AICE ..........iiiiiiiiiiii e 38
C.3.3.3.1 TS SAMPIES ...ttt e e e e e ettt e e e e e e e st eeeeee e e e et b e aeeaeeeeaaabaaraaaeaaaane 38
C.3.3.3.2 Test SAMPIE PrePearatioN ........ccocuuiiiie et e e e e e e e e e e e e e e e e st nrreaaeeaanes 38
(O T R S T T o T8 oL JRC =T o o I OSSR 38
C.3.3.4.71 SAMPIE SIZE ...ttt ettt e et e e e e e e e b ———eee e e e ae————aaaeeeaaaaaraeaaaaeaaanes 38
C.3.3.4.2 INTEINAI VISUA ...coiiiiiiiiee ettt oo e oottt e e e e e e st et e e e e e e e e nnbeeeeaaeeeannbseeaeaeeeannnneeas 38
(ORI B = [ Tox (o= | I (1] AP ERR ST 38

C.3.3.5 SUDGIOUD B ...ttt ettt oot e ekt e et e e e et ek et e ettt n e e e ean
C.3.3.5.1 Sample size
C.3.3.5.2 Wire bond strength testing

C.3.3.6 Subgroup 6, scanning electron MiCroscope (SEM)..........coiiiiiiiiiiiiiiee et e e 39
C.3.3.6.1 Sample selection and rejeCt Criteria............uuiiiiii i e e e e e e e e e e sanees 39
C.3.4 PaASSIVE ElEMENIES .....eiiiiiiiieiiiii ettt ettt e e et e e ettt e e e n et e e emae e e e aan et e e e anbe e e e annteeeanaeeeeanaeeeeann 47
C.3.4.1 Subgroup 1, 100 percent electrical test of passive elements............ccooiviiiiiii 47
C.3.4.2 Subgroup 2, visual inspection of passive €lemMeENnts ............cooiiiiiiiiiiiiii 47
C.3.4.3 Test sample preparation for subgroups 3 through 7(as applicable)..........cccccviiiiiiiiiiie e 47
C.3.4.4 Sample electrical test of PasSIVe ElEMENTS ..........coiiiiiiiii e 47
C.3.4.5 ViSU@l €XAMIUNGLION. ... .eiiiiiiie ettt e e ettt e ettt e e e ae e e e e sbeeeeamte e e e anneeeeeaneeeeeanseeeeannneeeeanneeenn 47
C.3.4.6 Wire bond Strength t@STING ... ..coi i et e e e e et e e e nnaee s 48
[ORC RSy V/o]1 ¢=ToTWeTo]aTo [ iTe] ol TaTe o] a=Te | o PSSR 48

vi



MIL-PRF-38534M

CONTENTS
PARAGRAPH PAGE
C.3.5 Surface acoustic wave (SAW) element evaluation .............ccoiiiiiiiiiiiii e 64
C.3.5.1 Radio frequency (RF) Probe tESt ........coiiiiiiiiiiie et e e e e e e e e e e e e e e nnnnnes 64
C.3.5.2 ViSUAI INSPECHON.....ciii ittt e ettt e e e e e e ettt eeeeeesasbsaeeeaeeesasasseeeeeeesansnsseeaeeeeeennnnnns 64
C.3.5.3 Wire bond @ValULION ......cooiiiieiiiiee ettt et e e e et e e et e e e enb e e e et e e et e e e e nnneeeean 64
C.3.6 Alternate element @ValUALION ...........ooi ittt e ettt e e et e e e e e e ane 64
C.3.7 SUDSIIate EValUGLION ...ttt e ettt e e e e e e ettt e e e e e e e s beee e e e e e e e e nnneeeeaaaeeaannnneeeeas 65
(2 T B B = {15 71T TP EP S USPUUSRRRN 65
C.3.7.2 Electrical teSt PAramEters .........c..uiiiiiiii et 65
C.3.7.3 Subgroup 1, 100 percent electrical teStING..........uuiiiiiii e 65
C.3.7.4 Subgroup 2, 100 percent ViSUal iINSPECHION .........oiiiiiiieeiiiie et e e e e et e e eneeaeanneeeeas 65
C.3.7.5 Subgroups 3, 4, and 5 general reQUIrEMENTS. .........cuiiieiiiie et e e e e e e et eeeneeeeanneeeeas 65
L2 T8 Wt S 10 oo o 15 o T SR 65
C.3.7.5.1.1 PhySiCal AIMENSION .......eiiieiiiiie ettt ettt e e et e e et e e e ane et e e et e e e ennae e e e aneeeeeanseeeennnees 65
C.3.7.5.1.2 ViSUAI INSPECHION.......eiiiitiie ittt ettt bb e et e e r e e ea e e et e e e 65
C.3.7.5.1.3 Electrical
C.3.7.5.2 Subgroup 4
C.3.7.5.2.1 CoONAUCION thICKNESS ..ottt ettt e e e e e et e e e e e e e s e et eeaeeeaansanneeeaeeeaannes 65
C.3.7.5.2.2 CONAUCIOT FESISTIVILY ....ueeieeiieiie ettt et e ettt e e et e e e sttt e e e ne e e snae e e e snneeeeanneeeeennnes 65
(O T T 110 = To | =Y T o OSSR 65
(O 8T o [0 1= = o1 1 YOS 65
C.3.7.5.3 SUDGIOUP B ...ttt ettt e e e e e et e e e e e e et b et eeeeeesassasaeeeeeeesasssseeeaeeeeaasasteneeeeeaannanres 65
C.3.7.5.3.1 Temperature coefficient of resistance (TCR) ........cocciiiiiiiiiiii e 66
C.3.7.5.3.2 Wire bond Strength tESHING .....ccoiiiiiiii s 66
C.3.7.5.3.3 Die shear strength teStiNg .......coooiiiiiiiii e 66
C.3.8 Package EValUBLION ..........ooiiiiiiiiei ettt ettt e e e e ae 67
(O B Ry B =Y 1311 o o TSP 67
C.3.8.1.1 PacKage INSPECLON I0t.......ciiiiiiiiiiiiii ettt e e e e e et e e e e e e st e e e e e s e s asteeeeeaesessassseeeeaeeeanannes 67
C.3.8.1.2 CoVEriNSPECHON 10t ... . .iiiiiiii it e e e e e e et e e e e e e e et eeeeeeeeesabaneeeaeeeanannes 67
(O < 02 € T=Y =Y - | OSSP 67
(O < G TS 10 o T [ o X PSPPSR 67
(ORI R S 10 ] oo [ (01U o I PO U PR PP PR 67
(ORI TS 10 ] o [ (01U o IR PO PP PP PPPRPPR 67
C.3.8.6 SUDGIOUP 4 ...tttk e e oo a et e ekt e e sttt e e e bt e ek e e et e e ane s 67
(ORI < B A 10 ol [ (01U o I OO P PP OPPPRPTPI 67
L2 < 2R TS 10 o T[0T o T SRR 67
C.3.9 Integral substrate/package (ISP) €Valuation .............cuiiiiiiiiiiiiiie et e e e e 68
C.3.9.1 ISP INSPECHION 0T .....eiiiiiiiiitiie et e e e ettt e e e e e e e et eaeeeeeesasbaeeeeeeeesanbsaaeaeeaeaanes 68
(O B € 1T o Y | USSP
(O R R TS U] oo [ (o TU ] o Jt A PSPPSR P PP OUPPPPOPPR
C.3.9.4 SUDGIOUD 2 ...ttt ettt e e e e oo e et e ook et e e et e e e et e ke e et r e e ean
C.3.9.5 SUDGIOUP 3 ...ttt ettt e oottt e et e oo e et e ook et e e ettt e e et e ek et e et e e e e e ean
C.3.9.6 SUDGIOUD 4 ...ttt e ekt e ettt oot e ook et e e e et e e e et e e et e et n e e ee s
(O e A 10 oo {0 1U] o I OO UU PP PPUPRRRRPON
O IR IS 1] oo o 1U] o J G ST O PP PPUPRRTRPON
(O e IS 10 o o o 1U] o I SO PRSOUSPPUPRRRRON
C.3.9.10 Subgroup 8
C.3.10 Polymeric material @ValUation..............ooiiiiiiiiiiii ettt 70
C.3.11 Sub-assembly element @ValUation............c..iii it 70
C.3.11.1 Acceptance Of SUD-aSSEMDIY .......coouiiiiii et 70
C.3.11.2 Elements of SUD-aSSEMDIIES ...........oeiiiii ettt e e e e e e e e e e e e ennees 71
C.3.11.3 Production and iNSPECLION OL............ooiiiiiiiiiiiii et e e e e e e e e e e e e e e e e ssasbeeeaeeeeennnees 71
(O Ty B A o ToT T oo o1 (o RSP 71
C.3.11.5 SAMPIE SEIECHON ...ttt e e e e e et e e e e e e e et e e e e e e e e e asassaeeeeeeeesanseeaeeaeeeaanens 71
C.3.11.6 Sub-assembly element evaluation reqUIrEMENES .............oocoiiiiiiiiiiii e 71
(O30 T B LG 0 RS 10 o T [ (o0 o T APPSR UUPRPTPI 71
C.3.11.6.2 SUDGIOUPD 2 ...ttt ettt e ekt e okttt e e e b et e e ettt e e bb et e e n b e e e e nr e e e nneee s 71

vii



MIL-PRF-38534M

CONTENTS

PARAGRAPH PAGE
(O T B LG G TS 10 o T o 0T o T SRR 71
C.3.11.6.4 SUDGIOUD 4 ...ttt ettt e e e e e et e e e e e e st b e e eeeeeesassasaeeeeeeesasssseeeaeeesansnssaneaeeeaansnnees 71
C.3.11.8.5 SUDGIOUD B ...ttt e ettt e e e e e ettt e e e e e e sesbateeeaeee s ssasaeeeeeeesasssseeeeeeseansasseneeeesaennsnnes 71
C.3.11.6.5.1 TemMPErature CYCIING ......cceiiiiiiiiiei e e e ettt e e ettt e e e e e e et e e e e e e e essaabeeeeeeesaasasbaeeeeaseasnsssneeeeeseannnees 71
C.3.11.6.5.2 Interim €leCtriCal 1EST.... ..o ittt 71
C.3.11.6.5.3 Post burn-in €leCtriCal teSt ....... oo 71
C.3.11.6.6 SUDGIOUP B ...ttt ettt et e e ettt e e bt e ek et e e et e e s be e e e e s et e et e e e nrr e s 71
C.3.1T.6.7 SUDGIOUD 7 .tttk et et e oo bttt e o b et e e e et e e ettt e e bt e e e s be e e e nnneeennneee s 71
C.3.11.6.8 SUDGIOUP 8 ...ttt e ettt o ket e e et e ettt e e bt e e et e e e e e nnee s 72
C.4 PROCESS CONTROL ...ttt ettt e et e e ettt e e e et e e am e e e e anee e e e amee e e e amteeeeeanteeeeamneeeeanseeeeeanneeeeannees 72

C.4.1 Description Of PrOCESS CONTION ......cccuieiiiiiie ettt e e e et e e e e e e e e e e e e e e s eenab e e e e e e e e eenssaeeeas 72

(O3] L= o T o |13 T OSSR 72
(O3 I €71 =Y - | PSPPSR 73
C.4.2.2 Standard evaluation circuit (test coupon or test VENICIE)............coiiiiiiiiiiiiii 73
C.4.2.3 ProCeSS MACKINES ....oiiiiiiieiii ettt e e e oo oottt et e e e e e e s et e eeeeeeeannsbeeeeaaeeeansaeeeeaaeaeaannes 73
C.4.2.4 Corrective action of proCess MaCKINE...........ooiiiiiiiii e 73
(O3 S R R DT - N (= Teo ] (o F USRS SPTUPRPPN 73
C.4.2.6 Wire DONA PrOCESS SELUP ....uvviiiiieiieiiiieie e e e e e ettt e e e e ettt e e e e e et e e e e e e e e sas e e aeeeeeesasbaeeeeaeessnsssaeeeeeeesanes 73

C.4.2.6.1 Process machine/operator @ValUation...............cooiiuiiiiiiii oo e e 73
C.4.2.6.2 Lot sample bond SIreNGth .........coiiiiiii e 73

(O3 S ST oT | (ST (13 Vo F TP EPT TSSO 74

C.4.4 Internal gas analySisS ProCESS MONILOL ......cccuuiiiiiuiiieiiii ettt et e e et e et e e e s e e e e nsneeennee 74

C.4.5 Testing for pure tin fiNISNES. .......oo it e e 74

C.5 DEVICE SCREENING ... . .ottt ettt e e ettt e e et e e st eeeeasteeeaanseeeeaneeeeeasaeeeaansseeeansseaeeasseeeeansneeeannneas 75

C.5.1 Description Of AEVICE SCIEEMING .......cciiuiiiiiiiiii ittt et e e et e e e s e e e s e e e anineeenaes 75

(O3 7= o1 | USRS TPSR 75

C.5.3 Pre=Sal DUMI-IN 1EST ...ttt ettt e et e e st e e et e e e anee e e e annaeeeennaeeeeane 75

C.5.4 Non-destructive bond pull test for Class K deVICES...........cuiiiiiiiiiiiiiiie et 75

C.5.5 Internal ViSUAl INSPECHION ........oiiieiiiiiiiiie ettt e e e e et e e e e e s et e e e e e e e s e sbaseeeeeeesessnnsseeaeeesennnssnneeas 75

C.5.6 Visual INSPECION fOr QAMEGE. ... . . i eeeeitiie ettt e e sttt e et e e et e e s et e e e anteeeeennteeesnneeeeannneeeann 76

C.5.7 Particle impact noise detection (PIND) tEST ..........oiiiiiiii e 76

C.5.8 Pre-burn-in €leCtriCal tESE....... oottt e e e e et e e e e e aeeeas 76

(O IR I = T [ o  {o U PERRTSSP 76
(O IR Ty B €T o 1= | TS SPUPRPPN 76
C.5.9.2 BUIMIN PEIIOQ ... ..ueiiiieie ettt ettt e e e e e et e e e e e e e et aaaeeeeeeeseaasaeeeeeeeeaasasseseeeeeeasasssneeaeeaeannne 76
C.5.9.3 Failure analysis of burn-in screen failures for Class K deViCeS...........coiuiiiiiiiiiiiiee e 76
C.5.9.4 Lots resubmitted fOr BUM=IN ..........ooiiii et e e e e e e e e e anneeees 77
C.5.9.5 BUIM-iN @CCEPLIANCE CIItEIIA ... .ceiii i ittt e e e e e e e e e e et e e e e e e e e eeabsaaeaeeeasaanes 77

(ORI I T =T 1= = | PRSPPI
C.5.9.5.2 PDA OPLION .ttt e e bt e e e et e e e eeean
C.5.9.5.2.1 PDA ClaSS H..oooieiiieeeee ettt ettt e et e et e e e ettt e e et e e e emte e e e enaeeeenseeeeanaeeeeanseeeeennneas
C.5.9.5.2.2 PDA ClaSS Ki...oiieiiiiieiiiie ettt ettt e e ettt e e ettt e e et e e e st eeeaaneeeeeanbeeeeaneeeeenneeeeanneeeeaneeeeennes
C.5.9.5.3 Pattern failure option
C.5.9.5.3.1 Pattern failure option, Class H .........ccooiiiiiiiiiie e e e e e e e e e e e e annes 77
C.5.9.5.3.2 Pattern failure option, ClIass K .........cooiiuuiiiiiie ittt e e e e e e e s e et aeaeeaeeeananees 78

C.5.10 Final electrical test..............

C.5.11 Seal (fine and gross leak)

C.5.12 Radiography for Class K AEVICES..........uiiiiiiiiiiiii ettt e s eeabee e e e 78
C.5.12.1 SOlder SEAIEA AEVICES..... ..ottt e e ettt e e e e e e ettt e ea e e e e e nnsaeeeeaeeeaannsaeeeaaaaeaannnes 79
C.5.12.2 NON-SOIAEr SEAIEA UEVICES ..o ittt e e e ettt e e e e e e et et e e e e e e e anteeeeeaaeaaannes 79

C.5.13 EXIEINQAI VISUAI SCIEEN. .....ee ittt ettt ettt e ettt e et e e e e sttt e e et e e e enee e e e amse e e e ansaeeeenteeeeamneeeeanneeeennns 79

C.6 CONFORMANCE INSPECTION AND PERIODIC INSPECTION. ..ottt 79

C.6.1 Description of conformance inspection and periodic iNSPection .............coccciiiiiiiiiiiiiiee e 79

L2 S =3 T OSSPSR 80
(O ST I [0 T~] o T=Te 1o o I [ - T O OO PP PR PPPRP TP 80
C.6.2.2 INSPECHiON 10t FOMM@LION. ...ttt e et n e e e neneee s 80



MIL-PRF-38534M

CONTENTS

PARAGRAPH PAGE
C.6.2.3 SAMPIE SEIECHON ...ttt ekt e e et e ket e e 80
(O ST S = oo B o o] [ o | OO RSSO USPRRPRRRRPON 80
£.8.2.5 DALA ...ttt h et bkt h ekt et b e et e et 80
C.6.2.6 NON-fUNCHONAI SAMPIES ......eeiiieiiiiiiiiiee et e e e e ettt e e e e e e st eeeeaeeesasasseeeeeeeeassnsseeeaeeeeansnnnes 80
C.6.3 Option 1 (IN-liN€ INSPECHION) .....eiiiieiiee ettt e ettt e e ettt e ettt e e sabe e e e e st e e e eaneeeeesnnneeeaanaeeeanes 81
C.6.3.1 Group A eleCtriCal tESTING. ... .ooiiiiiii et 81
C.6.3.1.1 Group A general rEQUITEMENTS .........iiiiuiiiiiiiiie ettt ettt e e e et e s e e e sneeee s 81
C.6.3.1.2 ENd-of-lin€ SampPle tESTING ........coiiiiiiii et 81
C.6.3.1.3 IN-liNE SAMPIE ESHING ... eeeiiiiiiie ettt et e e e s 81
C.6.3.1.4 In-line verification 1ESHING ... ....uiii ittt e et e e e naeee s 81
C.6.3.2 GroUP B iNSPECHON ...ttt e e e e e et e e e e e e e et eeeeeeeeaaabaeeeeaeeeaanbraraeaeeaaanres 82
C.6.3.2.1 PhySiCal IMENSIONS .......ieiiieiiiiee ettt ettt e et e e et e e et eeean e e e e anee e e e ameeeeeanteeeeannneeeannneeenn 82
C.6.3.2.2 RESISTANCE 10 SOIVENTS.......oiiiiiiii ettt e et e e e e e s e e et e e e e e e e e eneeee s 82
C.6.3.2.3 Internal visual and MECNANICAL ...........oocuuiiiiiii e 82
C.6.3.2.4 BONA SIrENGLN .....ceiiiiii ettt s 82
C.6.3.2.5 DB SNEAI ...ttt oottt e e e e e ettt e e e e e e aabe et ee e e e e e nbeeeaaeeeeaanbaaaaaaeaaaanna 83
(O3 e T2 IS To] o 1= =1 o1 YOS 83
£.8.3.2.7 SN ..ttt bt E ettt b e 83
C.6.3.3 Group C iNSPECHION ...t ee ettt e ettt e e e e e e et eeeeeeeesatbeeeeeaeessansasseeeaeeeeansssaeeeaeeseannnnnes 83
(O3 G TR Ty =Y o1 - | ST 83
C.6.3.3.2 Wire bond strength for option 1 Pl product qualification .............c.ccceoeiiiiiii e 84
C.6.3.3.3 Element shear for option 1 Pl product qualification..............cccooiiiiiiiiiiiie e 84
C.6.3.3.4 Qualification to electrostatic discharge sensitivity (ESDS) ClasSes........cccocvviviiiiiiiiiiiiiiic e 85
C.6.3.3.5 Resistance t0 SOIdering NEat ...........ooiiiiiiiii e 85
C.6.3.4 NONCONTOMMIGINCE ..ottt et et e et e e ee bt e e ettt e e et e e eabe e e e e bt et e s nnneeenanneeean 88
(O SR A @ oo g P2 (=g To BT} 11 T T PSPPSR 88
C.6.4.1 Group A €leCtriCal tESTING ... eeei ettt e e e e e ettt e et e e e e e et e e et e e e nneeean 88
C.6.4.2 Group B iNSPECHON ...ttt et e e e e e e ettt e e e e e e e e et a e eaeeeeeaaabreeeeeeeeaentrereaaeeaaanne 88
C.6.4.2.1 Internal visual and MECNANICAL ...........ooiiiiiiiee ettt e e e e et e e e e e e eneeee s 88
(O3 S 0 = o g To IR £ =TT |1 o SR 88
C.6.4.2.3 Die Shear SreNGLN ..ot s 88
(O S To] o 1= =1 o 1 YOS 88
C.6.4.2.5 Seal (fiN€ @NA GIrOSS).....ciuueeiiiiiiiie ettt ettt e ettt et et e e et et e e s 88
C.6.4.3 GroUP C INSPECHION ......etieeeettit etttk e ettt e ot e ek et e ettt e e et e e e e et e e eabe et e nnne e e e neneee s 88
C.6.4.4 Group D iNSPECHON ......cciiiieiiiee et e e ettt e e e e e e e et e e e e e e e saa e eeeeeeeeaesbraaeaeeeeannes 89
C.8.4. 4.1 SAMPIES.....cc oottt ettt e e et e e e e e e e —————eee e e e e —b———eaeeaeaab——taaaeeeaaaaaraeaaeaeaaanes 89
C.6.4.4.2 End-point electrical MEaSUIEMENTS. ............oeiiiiiiiiiiiiiee et e e e e e e e e e e s e e e e e e e e enrreeas 89
(O e B I =Y o 01 (=T 2 SRR 89
C.8.4.4.4 SUDGIOUP 3 ... ittt ettt e oottt e et e e e et e e ek et e et et e e b e e e e ean 89
C.B8.4.4.5 SUDGIOUP 4 ... .ottt ettt e ettt e e e e ekt e et et e e bt e e e eeean 89
C.6.4.5 NONCONTOIMANCE ....coiiiiiiitiiiee ettt ettt e e e oottt et e e e e e et teeeeaae e e e anbeeeeeaaeeaannnseeeaaeeaaannsseeeaaaeaaannens 89
C.6.4.5.1 Resubmission Of failed [0S ........coocuiiiiiie e 89
C.7 QUALIFICATION ...ttt ettt ettt ettt ettt e bt e ettt et e e e bt e e bt e ettt e be e e bt e e eee e e be e e nbneenee s 90
C.7.1 Description of QUATIfICALION..........ciiiiiiiiii e e e e e e e e e e e e e e e s e b e e e e e e e annnraeeeas 90

(O3 7 S oYY o] o (e [ =111 Tor=1 (o] o OSSP EUT USRI

C.7.2.1 Qualification of rework

C.7.2.2 Delid/relid rework qualification ProCEAUIES ...........cocuiiiiiiiiiii e 90
C.7.2.3 Alternate qualification procedures for die/wire bond rework .............cooiiiiiiiiiiiie e 90
C.7.3 Qualified manufacturers list (QML) qualification [0t ..............oiiiiiiii e 90
C.7.4 Qualification teSt reQUIFEMENES ........cii ittt e e e e et e e e 90
C.7.5 QML-38534 QUAIITICATION .....ceiieiie ettt et e e et e e et e e e en et e e e etee e e enteeeeanneeeeanneeeeann 91
C.7.5.1 Qualification €lIgIDIlILY .........ccuiiiiiiii e 9
C.7.5.2 TESESAMPIES .. ...ttt e oo e et e e e e e e e et a e e e e e e e e esaa e e eeeeeeesnsbaeeeeeeeeaeabreaeaaeaeaane 91
C.7.5.2.1 Standard evaluation CIFCUILS..........couuiieiiee ettt e e et e e e e e e s e e e e nneeeeennneeeeenneeees 91
C.7.5.2.2 SAMPIE SEIECHON ......eeiiiie ettt e et e e s 91
C.7.5.2.3 REWOIK SAMPIES ...ttt ettt ettt e e et et ettt e e st e e e eab et e e e bt e e e s nnn e e e nneee s 91



MIL-PRF-38534M

CONTENTS

PARAGRAPH PAGE
C.7.5.2.4 NoNfUNCLONAI SAMPIES ......ooiiiiiiii ettt e e et e e e e nereee s 9
C.7.5.2.5 DiSPOSItION Of SAMPIES .....ceiiiiiiiiiiiiii ettt e e e et e e e e e e e ettt eeeeessasssreeeeeeseessnsseeeaeeeeansnnnes 91
O TG T =S B = 11 U] Y SO PRR 92
C.7.5.3.1 Resubmission of failed samples or lots (0r DOth) ..........coiiiiiiiiiiiiie e 92
(O TG T - 11 0 Y SRR 92
C.7.5.4 Technology capability VErifiCatioNS ..........ccuiiiiiiiii e 92
(O AR 3y B o |1 PSPPSRSO 92
C.7.5.4.1.1 LOOSE PAtiCIE MECOVEIY ..ottt ettt et e e et et e e abe e e e e e e e e nnees 92
C.7.5.4.2 TemMPErature CYCING .....ooueeiiiiiiee ettt ettt h e e e st e ettt e s b et e e aabe e e e enneeeeanneee s 92
C.7.5.4.3 MeEChANICAl SNOCK .......iiiiieiie ettt e et e et e e e st e e e et e e e eme e e e e anteeeeenneeeeanneeenn 92
C.7.5.4.4 Constant @CCEIEIATION .........iiiiiiie ittt e e e e e ettt e e et e e e eneeeeeante e e e eneeeeanneeeenn 92
(O R BT - o o] TNV T o] =1 1o TSR 92
C.7.5.4.6 Visual @XamINATION.........ouuiiiiiiiie et ettt e et e e et e e e ettt e e e ane e e e anae e e e e tae e e eneneeennaeee s 92
C.7.5.4.7 EIleCtrical reQUIFEIMENTS .......ooiiiiiiiiiii ettt ettt e et e e eare e e s e s 92
C.7.5.4.8 Steady-state life tESt......oueiiiie s 92
C.7.5.4.9 INtErNal GAs @NAIYSIS .....cuuiiiiiiiiie ittt s 92
C.7.5.4.10 INTEINAI VISUAL ...coiiiiiiiiiiiii ettt e e e oottt e e e e e e e et e et e e e e e e e nebeeeaaaeeeaanneneeeaaaeeaannes 93
C.7.5.4.11 Wire bond strength for QML qualification..............cooiiiiiiiiiii e 93
C.7.5.4.11.1 Wire bond strength for QML rework qualification .............cccocuiiiiiiiiii e 93
C.7.5.4.12 Element shear for QML qUalifiCation............coeiiiiiiiiiiiie et 93
C.7.5.4.12.1 Alternate to element shear tEStiNG ...........coiiiiiiiiiiiiii e e 93
C.7.5.4.13 Marking QUAIITICAtION .......coiiiiieiiii et e et e e e as 93
C.7.5.4.14 Marking rework QUalIfICAtION ............ooiuiiiiiiiii e 93
C.7.5.4.14.1 Laser MAarkinNg FEWOTK ..........eiiiiiiieiiieee ettt ettt e e ettt et e et e e e e e e s e e e e sene e e e ate e e e nnnees 94
C.7.5.4.14.2 SHCK ON IGDEIS. ... ... et e ettt e e e e e e e et e e e e e e e nnbeeeaaaeeaannees 94

DT SCOPE ...ttt et h et h et h e et e he e e ne et e ean e e b e e ean e nreenanee e

[ 2y B Tt o1 YOS P SOOTRPPUP

D.1.1.1 Definitions

D.1.2 Description of @PPENAIX D.......cciiiiiiiiiiie et e e e e e e e e e e e s e — e e e e e s e a—raaaaaaan 95
D.1.3 Performance rEQUITEIMENTS .........ccuuuiiiiie e eiiiee e e e eeei e e e e e et e e e e e e e et e e e e e e s et aaseeaeeeseestaaaeeeeeeseasanneeeaeeaan 95
D.1.3.1 Performance requirements for Class L non-hermetic and open architecture devices..............cccccceeneeene 96
D.1.3.2 Performance requirements for Class F non-hermetic and open architecture devices .............cccccoeveeene 96
D.1.3.3 Performance for radiation hardness assurance (RHA) deViCes ..........ccciiiiiiiiiiiiiiiiii e 96
D.2 APPLICABLE DOCUMENTS......tiiitiiittt ettt ettt ettt bbbt be ekt e bt e ek b e e be e e bb e e abe e e abbeeabe e e nbbeeanne e e 96
D B B 1= o = - | PSSR 96
D I € To)V Ty oo =Y o1 e o o100 LT o PSSR 96
D.2.2.1 Specifications, standards, and hanNdbDOOKS ............ccuuiiiiiiiiiiii et 96
D.2.3 NoNn-Government PUDIICAtIONS ..........oiiiiiiiiiiiii et e e e e e e e e e e e e e st eeeaeeesasbaaeeeaeeesansnneeeaeeaann 96
D.2.4 Order Of PrECEABNCE. ......coi ittt et h e e e et e e et et e s et e e aabe e e e e nn e e e s nnns 97
D.3 GEINERAL ...ttt h e a e a e h e h b oo Rt e e hE £ e R bt 4R £t e eR bt e oAbt e eRb e e R bt e enb e e enbe e et e e nnbeeanteean 97
D.3.1 Non-hermetic deviCe GUIAEIINES...........iii it 97
D.3.2 Non-hermetic deviCe reQUINEIMENTS ........cooiiiiiiiiie et e et s et 97
D.3.2.1 Cavity deViCe CaP@DIlIty ........cceiiiiiiiie et e e e e e e e e s r e e e e e e e naaraaeeas 97
D.3.2.2 Non-cavity deviCe Capability ..........oeiiiiiiiiiiiieie ettt e 97
D.3.2.3 Open devVice CapPability..........ccoiiuuiiiiiii et e e e e e e e e e e e e e e annaaeeas 97
D.3.2.4 Device design and CONSIIUCION ...........iiiiiiiiiiiieiiiiieie ettt ettt ettt et e eeeeeeeeeeeeeeeeeeeeeeeeeeeeenenenes 97
D.3.3 PeriodiC ProCeSS MONITOMING ....couviiiiitiieeiitit ettt ettt ae e e e e bt e e et et e e nne e e s aabe e e e enn e e e nnnnes 97
D.3.4 Hermetic cavity reQUIFEMENES ........coiiiiii ittt e e aab e e e e e e e s 98
D.3.4.1 Hybrid cavity Capability ..........ooueiiiiiiieei e 98
D.4 ELEMENT EVALUATION ...ttt ettt ettt e st e st e e ab e e ea bt e e s bt e oabeeemb e e smbeeambeeanbeeanbeesnbeeanneean 98
D.4.1 Description of element eValUation..............c..uuiiiiii oo 98
D.4.1.1 Element evaluation QUIAANCE. ..........oiiiiiiiiiiii ettt e e e et e e e e e eas 98
I =Y =T | SRR 98
D.4.2.1 SEQUENCE Of 18STING ... teeeiiiii ettt ettt e et e ettt e e e et e e e nee e e e sneeeeeanteeeeeneeeeeanneeeeanneeeennn 98
D.4.2.2 SAMPIE SEIECHION ...ttt ettt e e e et nae 98
D.4.2.3 Class rEQUITEMENES .......oiiiiiiiiiit ittt e et e et e e ettt e e st e e e se b et e e ettt e nsbe e e e saneeeeaireeenan 98



MIL-PRF-38534M

CONTENTS
PARAGRAPH PAGE
D.4.2.4 Location of element eValuation .............oo et a e e as 98
D O 4T 1= Tor (= 4 £ 1 USSR 98
D.4.2.6 Protection from electrostatic diSCharge.............oooiiiiiiiiiiii e 98
D.4.2.7 Electrical test SPECIfiCatiONS...........ciiiiiiiiiiiiiiiie et aas 99
D.4.3 Microcircuit and SemMICONAUCTON QICE........c.uuuiiiiiie it e e e e e e e e e e e e 99
D.4.3.1 Subgroup1, 100 percent electrical test Of diC.........coiiiiiiiii e 99
D.4.3.2 Subgroup 2, 100 percent visual iNnSPection Of diCE ...........coiiiiiiiiiic e 99
D.4.3.3 Sample evaluation of assembled dICE ..........cuuiiiiiiiiii e 99
D.4.3.3.1 TESESAMPIES ..ottt e ettt e e n 99
D.4.3.3.2 Test SamPIe PreParation ...........vuiiiiiiiiiiiiiieiieeee ettt ettt ettt eee et eeeeeeeeeeeeeeeeaeeeeeeeeeeeeeeeeseneeeseneneeeeenenrnrnnne 99
D.4.3.4 SUDGrOUDPS 3 @NA 4 ...ttt e et e e et e ettt e e et e e e n et e e e en et et e et ee e e anteeeeanaeeeeateeeeann 99
D.4.3.4.1 SAMPIE SIZE ...oeiieeeiieieee ettt e e e e e e e ————a e e e e e e —————aeeeeaa i a——aaaaaeaeaaaaraaes 99
D.4.3.4.2 INTEINAI VISUAL ....ceiiie ettt e e e oottt e e e e e et e e e e e e e ettt e e e e e e e nnnnee s 99
[ B B o 1= Tor (4 o= | I (=] AP ERT R S 100
D.4.3.5 SUDGIOUD 5 ...ttt et e oottt oo bt e e et e e e e et nae 100
D.4.3.5.1 SAMPIE SIZE ... s 100
D.4.3.5.2 Wire bond strength teStING........cooiiiiiiii s 100
D.4.3.6 Subgroup 6, scanning electron MicroSCOPE (SEM)..........oiiiiiiiiiiiie e 100
D.4.3.6.1 Sample selection and rejECt CrtEIIa ... ......cueiiiiiie et e e e e e enaeee e 100
D.4.4 PaSsSIVE IEMENTS ...ttt e oottt e e oo ettt e e e e e e ettt e e e e e et e e e e e e et eeee e s 101
D.4.4.1 Subgroup 1, 100 percent electrical test of passive elements............cccveviiiiiiii i 101
D.4.4.2 Subgroup 2, visual inspection of passive elements ..o 101
D.4.4.3 Test sample preparation of SUDGroups 3 and 4 ........cocciiiiiiiiii i 102
D.4.4.4 Sample electrical test Of PassiVe EIEMENTS ..........ocuiii i 102
D.4.4.5 Visual @XamINGTION. ... ... .o ittt e e e e ettt e e e e e e e beeeeaae e e e e sbeeeeeaeeeaannnneeaaaeeaaannnnneeean 102
D.4.4.6 Wire bond sStrength t€StING.....cooiiiiiiiiiiiee ettt ettt e e e aeaaanes 102
D.4.4.7 Voltage conditioNiNg OF @QING ......cceiiiiiiiiiiiiiiieieieieiee ettt ettt ettt et e eeeeeeeeeeeaeeeeeeeteteteeeeeeeeeeeeeeeeeseeeeeeeeeenenenes 102
D.4.5 Surface acoustic wave (SAW) element evaluation .............cooiiiiiiiiiiiii e 103
D.4.5.1 Radio frequency (RF) Probe tEST .......cooiiiiiiiie e e et eeeenee 103
[TV U = I g =T 1 o o PSPPSRI 103
D.4.5.3 Wire bond @ValUALtION .........ooo ittt e e e ettt e e e e e e ettt e e e e e e e re e e e e e e e e nnnaaeeas 104
D.4.6 Open architecture device (OA) element evaluation .............coooiiiiiiiiiiii e 104
D.4.6.1 ViSUAI INSPECHON. ...ttt ettt e ettt oottt e s e et e e aa b et e e et e e e s aaneeeeanbneeenae 104
D.4.6.2 Wire bond @ValUGLION .........ooii ettt e e e e ettt e e e e e e et e e e e e e e e e nnre e e e e e e e e e nnneeeeas 104
D.4.7 Alternate element @ValUation .............oooi i e e 105
D.4.8 SUDSIrate @ValUBtION ........coiiiiiiiiiii ettt ettt et e e et e e e en e e e anneeeeannes 105
D Hg DT 1011 o PSRRI 105
D.4.8.2 Electrical test PAramEters .......oooiiiiiiiieieieeee ettt 105
D.4.8.3 Subgroup 1, 100 percent electrical teStNG.........c.ocuiii i 105
D.4.8.4 Subgroup 2, 100 percent Visual INSPECHION ..........ouiiiiiiii e 105
D.4.8.5 Subgroups, 3, 4, and 5 general reqUIrEMENES. .........ccoiiiiiiiiiiiii e 105
D.4.8.5.1 SUDGIOUD 3 ... ittt e et e e e e et e ekt e e sttt e e et e e et et e ettt e e e neneeeean 105
D.4.8.5.1.1 PhySiCal diMENSION ......iiiiiiiiiiiiiee et e e e e e e et e e e e e e s eabaeeeeaeessesaaseeeaeeeeannnees 105
D.4.8.5.1.2 ViSUAI INSPECHION......eeiiiiiiiiiiitiiee ettt e e e e e e e e e e e e st e st e e e e e e sesbaeeeeaeessensasseeeeeesaannnnes 105
D.4.8.5.1.3 Electrical
D.4.8.5.2 Subgroup 4
D.4.8.5.2.1 CONAUCTOr tNICKNESS .....cciiitiiiiitii et e e ettt e e e e nnneee s 106
D.4.8.5.2.2 CONAUCTON FESISTIVITY .....eiiiiiiiiiiiii et e et e s e e nnneee s 106
D.4.8.5.2.3 Film @N@SION .. ..ttt oottt e e e e e e ettt e e e e e e e nne e e e e e e e e e e nnraeeeaaaaaaannnes 106
[ I S To][o (=Y =1 o1 YOS 106
LI TR TG TS 10 oo o 10 o T PSR 106
D.4.8.5.3.1 Temperature coefficient of resistance (TCR) .........ccoiiiiiiiiiii e 106
D.4.8.5.3.2 Wire bond strength teStING ........eeiiiiiiii e 106
D.4.8.5.3.3 Die shear strength teStNgG ... ...ueiiiiiii e 106
D.4.9 Package @ValUBTION .........oooiiiiiiiiiiie ittt 107
[ T B B =Y o 1 o o PSPPSR 107

xi



MIL-PRF-38534M

CONTENTS

PARAGRAPH PAGE
(DR I C 1= 1= - | PSR 107
[ T B TU o T [ o 101 o g USSP UR SRR 107
(DR e I A U T o 1V o TSP R UPRRT RSO 107
(D e RIS U ] oTe o 10 o TN ¢ SO UP SO 107
D.4.10 Integral substrate/package evalUuation ...............coooiiiiiiiii oo e e e e e e e e e eeae e 108
D.4.10.1 ISP INSPECHON IOt ......eieiiiiii ettt e et e et e e st e e e et e e eate e e e s nn e e e aanneeenane 108
D4.10.2 GENEIAL... .ttt h et e e e e e ah et e e et e e r e e e e e e naae 108
[y L0 TR B 10 T (oYU o e APPSO OUPPR 108
[y L0 R A T o T [ (oYU o PSSO OPPTR 108
D.4.10.5 SUDGIOUD 4 ... ..ottt ettt ettt e e ettt e e e st e e e em e e e e amee e e e e nte e e e enee e e e e teeeeenteeeeanneeeeanneeeeann 108
[ O G T o Yo o 1 o T OSSO 109
[ 0 AT | o Yo | o 1 o TSSO 109
D 0 R TS T oo o 0T oI PR 109
D.4.11 Polymeric material @ValUaioN .............ooiiiiiiiiie et 109
D.5 PROCESS CONTROL AND IN-LINE PROCESS MONITOR ......ccoitiiiiiiiiie et 109
D.5.1 Description Of ProCESS CONTION ......coiiuiiiiiiiiii ettt et e e et e s 109
D.5.2 WIr€ DONAING ..ttt e ettt e ettt e oottt e e et e et et 109
D R0y =TT USSP 110
D.5.2.2 Standard evaluation circuit (test coupon or test VEhICIE)..........c.ccueeiiiiiiiii e 110
D.5.2.3 ProCESS MACKINES .....ciiiiiiiiiitiiee ittt et e ettt e e sttt e e e bt e e e bt e e e amee e e e enne e e e e st e e e e anteeeeanneeas 110
D.5.2.4 Corrective action of process MaChINE............cocoiiiiiiiiiiiii e e e ee s 110
(DRI S B - - T <o o] o [P 110
D.5.2.6 Wire DONA PrOCESS SEIUD ....eiiiueiiiiiiiiee ettt ettt et e ettt e et e e st e e ek et e et e e e e sne e e e ansneeennee 110
D.5.2.6.1 Process machine/operator @ValUation...............oouiiiiiiiiiiiiii e 110
D.5.2.6.2 Lot sample bond Strength .........coo i 110
BT IS 1o | I (1] 11T PSSP UUOTR PPN 111
D.5.4 Internal gas analysiS ProCESS MONITOL ........euiiiiiiiiiiiiiiiiiiiieie ettt ettt et eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeenenenenenes 111
D.5.5 Attach validation MONITOL .........oiiiiii ettt e et e e e e e e et e e e e e e et eeaeeeaan 111
D.5.6 Testing for pure tine fiNISNES. .........ooi et e e e e et e e e e e e s 111
D.6 DEVICE SCREENING ... ..ottt ettt ettt et e e et e et e e eab e e et e e nab e e nreenaneean 112
D.6.1 Description Of AEVICE SCrEENING ......coitiiiiiiii ettt e et e et e e 112
(D I C 1= o1 - | PSPPSRI 112
D.6.3 Nondestructive bond pull test for Class L deVICES ........coouiiiiiiiiiiiii e 112
D.6.4 Pre-seal DUMN-IN TEST ......eiii ettt e et 112
D.6.5 Internal ViSUAI INSPECHION .......eiiieiiiiiiiiiiiieeeee ettt ettt et et e e s e eeessesesstssssssssnsesssesssnsnsnsnnnnnnnnnn 112
D.6.6 Visual iNSPeCtion fOr dAMAGE. ... ..eii ettt et e e e et e e et e e et e e e ante e e e eneeeeennes 113
D.6.7 Particle impact noise detection (PIND) tESt ........ccoiiiiiiiiiie et e e 113
D.6.8 Pre-burn-in @leCtriCal tESt........ooi i e e 113
(DGR =TT o o PSPPSR OUPRPSRUPN 113
D B I 1= 1= = | TSR 113
D.6.9.2 BUIM=IN PEIIOM .....eeieiiiiie ettt ettt e et e e ettt e et et e e san et e e ekt e e e st e e e e eene e e e etreeenaee 113
D.6.9.3 Failure analysis of burn-in screen failures for Class L deViCeS ..........ccoviiiiiiiiiiiiiiiiiic e 114
D.6.9.4 Lots resubmitted fOr DUIM=IN........ooii et e et e et e e e s e e e e nnaeeeenes 114
(DGR oI = 0 g B g = TeletT o] ¢= T[T Y o1y 1 (=4 = PSPPI 114
G TR T I € T=Y o= - | SRR 114
D.6.9.5.2 PDA OPLON ...ttt ettt ettt e et e nnee e 114
D.B8.9.5.2.1 PDA ClASS F ...ttt ettt bttt ettt e ettt et e et e e bt e b e 114
D.68.9.5.2.2 PDA ClASS L «..eeeiutieiiiie ettt ettt ettt b e bbbt e e bttt e bt be e e neeenees 114
D.6.9.5.3 Pattern failure OPtION. .........oo ettt 114
D.6.9.5.3.1 Pattern failure option, CIass F ...ttt e e e e 114
D.6.9.5.3.2 Pattern failure option, Class L.........cccoiuiiiiiiiiiiiiieee et e e e e e e e e e e e e eaaes 115
D.6.10 FiNal €IECHICAI TESE ... ... ettt e et e e e e e e skt e e e e e e e e e e an 115
D.6.11 Seal (gross leak only with no type 1 detector fluid or pressurization bomb) ..........cccccoviiiiiiiiiiie i 115
D.6.12 Seal (fine and gross leak of OA devices with hermetically sealed hybrid or multichip modules(s)). ............ 115
D.6.13 Radiography fOr Class L AEVICES .........ociiiiiiiiiiee ittt 116
D.6.14 EXIEIrNaAl VISUBI SCIEEN....ccuuiiiiiiiieie ettt ettt e e et e e ettt e e e e e e e e e et e e e e 116

Xii



MIL-PRF-38534M

CONTENTS

PARAGRAPH PAGE
D.7 CONFORMANCE INSPECTION, AND PERIODIC INSPECTION. .....c..cttiitiiiiaiiee ittt 120
D.7.1 Description of Conformance Inspection and Periodic INSPECiON..............ooiiiiiiiiiiiiiiee e 120
D A €T o = - | PSSR 120
[ R B 1 1= oY= Yo i o) 1 [ £ SRR 120
D.7.2.2 InSPeCtion 10t TOrMALION. .......cciiiiiiiiie et e et e e e e e st e e e e e e s e b e e e e e e e e e nnnnneeeens 120
D.7.2.3 SAMPIE SEIECHION ...ttt et e e e e et e et e et e e n e e e e e e e e 121
D.7.2.3.1 NON-fUNCHONAI SAMPIES ...t e e e e e e e s 121
D.7.2.3.2 Limited USAQE SAMPIES .....ccouiiiiiiiiiie ettt ettt e et e e et s e e s 121
D.7.2.4 ENd-POINt @IECIIICAL ......coiiiiii ittt e et e e 121
D.7.2.5 DAL ...ttt bbb bbbt Rt bt b et et et et et e b b e 121
[ B A T €1 T8 o 3 =Y =Y o (o= IR (= T SR 121
D.7.3.1 Group A general FEQUIFEIMENES ..........iiiiiiiiieiiiiee e e e st e e et e e s ettt e e e e te e e e e neeeesaneeeeeanseeeeaaneeeesanneeeeanneeeennn 121
D.7.3.2 ENd-0f-liN€ SAMPIE tESHING ... eeueiiieiiiiie ettt e et e e e e e neeeeean 121
D.7.3.3 IN-liN€ SAMPIE tESTING ....ce ittt e et e et e s e e e et e e e e 122
D.7.3.4 In-line verifiCation tSTING .......oouiiiiii e 122
D.7.4 Group B periodiC iNSPECLION (P1).....coiiiiiiiiiiiiiie ettt 122
D.7.4.1 Group B inspection, option 1 (in-liN€ iNSPECHION) .......cooiiiiiiiiii e 122
D.7.4.1.1 PhySiCal AIMENSIONS ......coiiiiiiiiiiiiiiie ettt ettt e e e ettt e e e e e e e bt e e e e e e e e e et n e e e e e e e snnneeeas 123
D.7.4.1.2 ReSIStANCE 10 SOIVENTS ...ttt e ettt e e e st e e e e e e e eeeeeeas 123
D.7.4.1.3 Internal visual and MECRANICAL ............uuiiiiiii et 123
D A I T Lo JKS] 1 =Y o T |1 SRR 123
D A R SR B 1= 1Y | PR 123
D B GRS o [0 =T = o112 PSP PP PPRRTR 123
D B A =T | PSP PR PRPPRRRN 123
D.7.4.1.8 Seal (fine and gross leak for OA devices with hermetically sealed hybrid or multichip modul(s)......... 124
D A My I T o g Eeo a1 {4 .4 =T oo S SRR 124
D.7.4.2 Group B inspection — option 2 (end-of-lin€ iNSPECION) .......c.eeiiiiiiiiei e 124
D.7.4.2.1 PhySIiCal dIMENSIONS .....eiiiiiiiiiiiiiiieeeie ettt ettt ettt ettt ettt eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeneeenenenes 124
D.7.4.2.2 ReSIStANCE 10 SOIVENTS.....cciiiiiiiiiii ettt et e e e e et e e e e e e e eeeas 124
D.7.4.2.3 Internal visual and MECh@ANICAL ..........couuuiiiiiiii e 124
D.7.4.2.4 BONA SIrENGLN ...ttt ettt n 124
D.7.4.2.5 Die Shear STreNGN ...t 125
[ I GRS To ] [o L= = o111 OO PPROPRORRPR 125
D.7.4.2.7 Seal (gross leak with no type 1 detector fluid or pressurization bomb)...........cccccoiiiiii 125
D.7.4.2.8 Seal (fine and gross leak for OA devices with hermetically sealed hybrid or multichip module(s)....... 125
[ A B T (o3 Boo a1 (] 4 4= oo SR 125
D.7.5 Group CinSPECioN (PIQIMLY) .......iiiiiiiiieiiie ittt ettt et e e sen e as 126
D.7.6 NON-CONFOMMEANCE ....coeiiiie ittt ettt e e et e e et e e e a bt e e e e a st eeamnee e e e amte e e e amseeeeannneeeeaneeeeeanneeeennnnes 126
D.7.6.1 Resubmission Of faIled 0TS ..........ooiiiiii e 126
D.7.7 Group C cavity and non-cavity non-hermetic and OA PI/QML teSting ..........ceeeririiiiiiiiiiiiiee e 126
D.7.8 Open non-hermetic device PI/QML tESTING ........oiiiiiiiiiiiii e 131
D.8 QUALIFICATION ...ttt ettt ettt e e et e e h e e s et e e s bt e ea s e e 4R bt e em et e es bt e em e e e em b e e emseeehbeeembeeanbeeenseeanteesnneennes 132
D.8.1 Description of QUAlIfICAtION............uiiiiii i e e e e e e e e e e e aaa e e 132
D.8.2 ReWOrK QUAIIfICALION ........uiiiiiiiiiii ettt e e e e e e e e e e st e e e e e e e e e satbeeeeeaeeesnnbaneeaaeeans 132
D.8.2.1 QUANfICAtION OF FEWOIK ... .ttt e et e et e e st e e ettt e e e aneeeeesnneeeeannaeeennee 132
D.8.2.2 Delid/relid rework qualification ProCEAUIES ..........ccouiiiiiiie e e e e e e as 132
D.8.2.3 Alternate qualification procedures for die/wire bond reWOTK ............ccccviiiiiiiiiiiiiee e 132
D.8.3 Qualified manufacturers list (QML) qualification 10t ............oooiiiiiiiii e 132
D.8.4 Qualification teSt rEQUIrEMENTS .......coiiiii ettt e e e e e s 132
D.8.5 Qualification to electrostatic discharge sensitivity (ESDS) ClasSSeS.......cc.oviiiiiiiiiiiiiiiii e 133
D.8.6 QML-38534 QUAITICALION ... ...eiiiiiiei ettt e et e e et e et e e et e e e e e et e e e e e e e e ennees 133
D.8.6.1 Qualification ElIGIDIIIY .........c.eiiiiiiiiii e 133
D.8.6.2 TeSE SAMPIES ...oeeeieiiieiiiieeiieeeee ettt ettt et et ettt et et et et e ettt e ettt et e at ettt anae et tetntetnnetnenentnrnenrnrnrennnnrnes 133
D.8.6.2.1 Standard evaluation CIFCUITS............iiiiiiiii ettt e e e e e e nee e e eneeeeeanaeee s 133
D.8.6.2.2 SAmMPIE SEIECHON ......ooiiiiiiiiie e s 133
D.8.6.2.3 REWOIK SAMPIES ... .oeiiiiiiieiiee ettt e ekt e e sttt e et e e e kbt e e e nbe e e e ennn e e e naneee s 133



MIL-PRF-38534M

CONTENTS
PARAGRAPH PAGE
D.8.6.2.4 NON-fUNCHONAI SAMPIES .....c.eeiiiiiie ettt e e s 134
D.8.6.2.5 DiSPOSItioN Of SAMPIES ......ciiiiiiiiii et e e e e e e e e e e e e et e e e e e e ee b e e e e e e e e e anrranes 134
D.8.6.3 TS TAIIUIES ...ttt et e e ettt e e sttt e e e e et e e e te e e e ent et e e nnneeeeaneeeeean 134
D.8.6.3.1 Resubmission of failed samples or 10ts (Or bOth) ............occuiiiiiiiiiii e 134
D.8.6.3.2 FAIlUIES ... .ottt e e et e e e e n e 134
D.8.6.4 Technology capability VEFIfICAtIONS ...........oooiiiiiiiiiie e 134
D.8.6.4.1 PreCONTItIONING ........eie ittt et e et et e et e e e ekt n e s 134
(DR v || SRS URPRR 134
D.8.6.4.2.1 LOOSE PAItICIE FECOVETY ... .uiiiiiiiii ettt ettt et et e e et e e e e e neneee s 134
D.8.6.4.3 TemMPErature CYCIING .......ici ittt et e e e ettt e et e e e et e e e e e e n bbb e e e e e e e e e aneeeeeas 134
DR H Gy o |1 T B (3 £ PP 134
D.8.6.4.5 CONStaNt @CCEIETALION .......iiiiiiiei ettt e et e e e e e e en e e e ennee e e enneeeeanneee s 134
D.8.6.4.6 RANAOM VIDIAtiON.........oiiiiiiiiie ettt e e e et e e e e et e e e e e e e nneeee s 134
D.8.6.4.7 MeChaniCal SNOCK .........ooiiiii oottt e e e ettt e e e e e et e e e e e e e e nnneeeeas 135
D.8.6.4.8 Seal (gross leak only with no type 1 detector fluid or pressurization bomb) ............cccociiiiiiiiiinnen. 135
D.8.6.4.9 Seal (fine and gross leak of OA devices with hermetically sealed hybrid or multichip module(s) ....... 135
D.8.6.4.10 IGA fOr OA AEVICE S ONIY ...ttt ettt ettt et e et e e nne e e naneee s 135
D.8.6.4.11 EXIErNal VISUAL ........eeeiiiiiiiiiei ettt ettt e e e e et e e e e e et e e e e e e e 135
D.8.6.4.12 End-point electrical reqUIremMENtS .........coooiiiiiiii e 135
D.8.6.4.13 Steady-state [ife 1St .......ooi e e s 135
D.8.6.4.14 Internal visual and MECNANICAL..............uiiiiie e 135
D.8.6.4.15 Wire bond strength for QML qualifiCation.............cooiiiiiiiiiiii e 135
D.8.6.4.16 Element shear for QML qUalification ............ooo i 1346
D.8.6.4.16.1 Alternative to element shear teSting...........occuiiiiiiii e 134
D.8.6.4.17 OULSIAE [AD tESTING ...ttt n 134
D.8.6.4.18 URrasoniC iNSPECHION......ccci i 134
[ RS L I SRR 136
(DR Tt B [0 (=T gL [T U ] O PO PRSPPI 136
D.9.2 AcQUISItION rEQUIrEMENTS ... 136
D.9.2.1 Optional aCcqUISItION AAtA .........c.uviiiiiiiiie e e e e e e e e e e e e e e e e et e e e e e e e e aarrneeas 136
D.9.2.2 ENd €M @PPlICALIONS. ... .ttt et 137
S TS T 0@ ] o USSP 139
P B oo o1 TSP P U STTPUPPP 139
E.1.2 Description Of @pPeNGiX E ..o e 139
E.2 APPLICABLE DOCUMENTS ...ttt ettt et e e s e e e e et e e e st e e e amee e e e amsee e e emneeeeaanaeeeeanseeeeenneeeeannneenn 139
g 7= 3T S STRS 139
E.2.2 GOVErNMENT AOCUMENES. ... ..eiiiiiiiie ettt et et e e ettt e e e m et e e et e e e st e e eamte e e e emneeeeeneeeeeanneeeennnees 139
E.2.2.1 Specifications, standards, and handbOOoKS.............c.c.uuiiiiiiiiiiiii e 139
E.2.3 Order Of PrECEABNCE .......oo ittt e et e ettt e et e e et e e et e 139
E.3 REWORK LIMITATIONS ...ttt ettt e ettt e ettt e ettt e e e ettt e e et e e e ste e e e anseeeeansaeeeennseaeaanseeeeansseeeannseaeaanseeenn 139
E.3.1 Description of the rework IMitations .............ooiiiiiiiii e 139
E.3.2 Rework and repair PrOVISIONS ........coiiiiii ittt e et e ettt e et e e et e e e et e e e 140
E.3.2.1 General rework and repair ProVISIONS ...........ceiiiiiiiiiiiiie e e ettt e e et e e e e e e e e e e e e e et e e e e e s e e enaraeeeas 140
E.3.2.2 Element Wir€ reDONAING .......coiiiiiiiiee ettt e e e et e e e e e e et e e e e e e e e ea s asseeaeeeseesatseeeeaeseannnsaneeas 141
E.3.2.3 Substrate, thick film elements, capacitors, and package post wire rebonding or repair...............cccuuvee.. 141
E.3.2.4 ComMPOUNT DONING. ... .uiiiiiiiiiiiie ettt e e e e e e e e e e e e et e e e e e e e e sasasseeaaeesaasasseeaeaeseannnsennes 142
E.3.2.5 Element replaCemeEnt. ... . ..o 142
| SIS T | (=31 ) 5 SRR 142
G T2 T B N To IR = T (=AY o 4 PR RS 142
E.3.2.6.2 Other SEAI FEWOIK. ...ttt e oottt e e e e e e ettt e e e e e e e saseeeeaeeesanntbeeaeaaeeaannseeeeas 142
E.3.2.7 Delidding Of AEVICES .....ceiiiiiieiiiii ettt ettt e e et e e sttt e e ene e e e anae e e e ateeeeenaeeeeanneeeeaneeeennns 143
E.3.2.7.1 SoOlder SEAIEA AEVICES.......coiieiieiiiiee ettt et e et e e ettt e e et e e e st e e e antee e e aneeeeeanneeenn 143
E.3.2.7.2 WEIAEA AEVICES. ... ...ttt e e oo oottt e e e e e et e et e e e e e e bbb e e e e e e e e e nnreeeeas 143
E.4 DESIGN AND CONSTRUGCTION. ....ceiitiiieiiiie ittt e e et e et e e e st e e e ettt e e eneeeeaanaeeeeanseeeeenneeeeannneean 143
E.4.1 Description of design and CONSIIUCION ..........oiuiiiiiii e 143
E.4.2 Design and CONSIIUCTION .........iiiiiiiiiiii ettt e et e et e 143

Xiv



MIL-PRF-38534M

CONTENTS
PARAGRAPH PAGE
EL4. 2.1 PACKAGE ... ettt e et e e e e et nan 143
E.4.2.2 PoOlymMeriC MAtErialS..........coiiiiiiiiiiiiiiie ettt e e e e e e e e e e e e e e s b s s e e e e e e e eenaasbeeaeeeeeannnssnees 143
E.4.2.3 EXIErNal METAIS ....oooiieee ettt 143
E.4.2.4 Other external MaterialS.............ooiiiiiiiiiiii et e et e e et e e et e e e e e e e anaeeeenns 143
E.4.2.5 Design and manufacturing doCUmMENTatioN............ccuvviiiiiiiiiii e 143
E.4.2.5.1 SChematiCc di@grams .........ooiiiiiiiiiiie ettt et e bt e ekttt e s 144
| SR [ a1 (=14 g F= 1 I T o (8 o1 (o = TR SRS 144
E.4.2.7 DEVICE fINISNES.....oo ittt e e e e oottt e e e e e e ettt e e e e e e s e nnteeeeeaeeeeannsaneeas 144
E.4.2.7.1 Internal element fiNISNES ... ... et a e e 144
E.4.2.7.2 External element fINISNES .........ooi ittt e s 144
E.4.2.7.3 External [ead fiMISN...........oi it e e anaeee s 144
| T I =T 4 0 =1 e L= o | o PRSPPSO 145
E.4.2.9 EleCtrical CIFCUIT AESIGN .....oiiiiiiiiiiiii ettt e e e et e e e e et e e e e e e e nnteee s 146
E.4.2.10 Assembly process induced ENVIFONMENTS ..........cuiiiiiiiiiiiiiie ettt e e 146
E.5 MAJOR CHANGES ... ..ottt ettt e e ekt e e e st e e e et e e e e sa e e e esseeeeesseeeeansseeeasseaeeanseeeeansseeeanseaesanneeenn 146
E.5.1 Description Of Major CRANGES .......coiiiiiiiiiiii ettt e et a e 146
E.5.1.1 ManUFaCIUIEr CONIOIS ..o ittt e ettt e e e e e e ettt e e e e e e ettt eeaeeeeanntseeeeaeeeeannseneeas 146
E.5.2 Class |, MaJOr ChANGES .......uueiiiiiiiieiiie ettt ettt e ettt e et e e st e e e st eeeamte e e e enne e e e e aneeeeeanneeeennnees 146
Rt TS T 7 0 SO UEE 154
[ I B 1o o1 T PR U RSOPRPRPR 154
F.1.2 Description Of APPENAIX F.....ccoiiiiiiiiii ettt e e e e e et e e e e e e e e e e e e e sasa b e e eaeeeeeennraneeeaeean 154
F.2 APPLICABLE DOCUMENTS ...ttt ettt et e e ettt e st e e e et e e e aee e e e ameeeeeansaeeeanseaeaanseeeeanseeeeennseeeeanneeenn 154
| B C 1= 1= - | PRSP 154
F.2.2 GOVErNMENT OCUMENTS ......ooi ittt ettt e e e e ettt e e e e e e et ae e eeaae e e s nseeeeeeaeeeaannnsseeaaaeeaannsaneaaaaan 154
F.2.2.1 Specifications, standards, and handbOOKS.............cuuiiiiii e 154
F.2.3 Order Of PrECEAEBNCE .......uuiiiii ettt e ettt e e e e e et e e e e e e st e e e eaeeeesasbssaeaaeeesansasseeaeeeseasnsnaneeeenan 154
F.3 GENERAL STATISTICAL SAMPLING ...ttt ettt e et e e et e e et e e e amae e e e aseeeeenneeeeanneeeas 154
e R I 9 1= 3y o TSR 154
B0 Y 41 oo SR 155
F.4 STATISTICAL SAMPLING PROCEDURES AND TABLE ...t 155
|y B C 1= 1= - | PRSP 155
F.4.1.1 SeleCtion Of SAMPIES .....cc.iiiiiiie ettt et e ettt e e e e st e e e tneeenae 155
g B e 1 (U 4= PSSR 155
F.4.2 Single-lot sSampling MENOM............oiiiiii e 155
FL4.2.1 SAMPIE SIZE ...uveeeiieeieeee ettt e e e e e e e e e e ————ae e e e e e ————eaaeeeaa e a——aaeaaeeeaaarraees 155
F.4.2.2 ACCEPLANCE PrOCEAUIE ...t e e e e e e e e e e e e e e e e e e e e e aaaeas 155
F.4.2.3 One-hundred percent iNSPECHION ..........cciiuuiiiiii e e e e e e e e e et e e e e e e e e earaneeas 155
L TRt ST 0 ] ST S 156
(€ T I S 1o o= PP U ST O PP UPPPP PRSP 156
G.1.2 Description Of APPENAIX G......ooiiiiiiieiiiiie ettt et e et 156
G.1.3 Implementation Of thiS @PPENIX.......coiiiiiiii e 156
G.2 APPLICABLE DOCUMENTS ...ttt ittt ee e ettt e e e ettt e e et e e ettt e e e anee e e e amae e e e e s teeeaanseeeeansseaeeasseeeeanneeeeannees 156
L B €T =T - PRSP RSPTPSR 156
G.2.2 GOVErNMENT AOCUMENES ...eeiiiiiieiiiiiie ettt ettt e ettt e e et e e ettt e e e embe e e e amtee e e ene e e e e anae e e e antaeeeannteeeeanneeeeanseeeenans 157
G.2.2.1 Specifications, standards, and handbOOKS ............cccuuiiiiiiiiiie e 157
G.2.3 Non-Government PUDIICAtIONS ...........uviiiiie it e e e et e e e e e e e e e e e e e e annsaeeeas 157
G.2.4 Order Of PrECEAEINCE .......eii ittt e et e bt e e et e e ettt e ebe e e e e ne e e e e abreeenan 157
G.3 REQUIREMENTS ... ettt ettt ettt ettt e e ettt e e e e st et e e eas e e e e s teeeeanse e e e emnseae e s beeeeansseeeansseaeesseeeeansneeennnnes 158
(R Ty B 1T o 1= | PR 158
G.3.2 Technology review Doard (TRB)........oouiii ettt e e eeabne e e 158
G.3.3 Radiation Program Plan (RPP)........co ittt et e e e e et e e e et e e e enneeeeanseeeennn 158
G.3.3.1 Conversion of CUSTOMEr rEQUIFEMENTS...........uiiiiiii it e et e e e e e e e et e e e e e e e earaeeeas 158
G.3.3.2 Change CONLrOl PrOCEAUIES ........eeieiiiiie et e et ettt e e et e e et e e ettt e e e et e e e ntee e e anneeeeeaneeeeeanseeeeenneeeaanneeean 158
G.3.3.3 Approval of sources of radiation test data .............ccccuiiiiiiiiiiii e 158
G.3.3.4 ANAIYSIS OF AATA .....eiiiitiii it n 158
[T R o VN 0 0 =T o PO PP PP OPPPPPPPRRN 158

XV



MIL-PRF-38534M

CONTENTS
PARAGRAPH PAGE
G.3.5 Procurement documents and teSt PIaN ..........ooo i 159
(T T T I o 1Y o] o e (=Y [t OSSO PRRR PO 159
G.3.5.1.1 Procurement doCUMENt rFEQUIFEMENTS ........uuiiiiiiiiiiiiiiiie e et e e e e e e e et r e e e e e s enaraeeeaaeeeannes 159
(T T T B2 =T o = T I o141 =Y = PRSP PRRRRNt 160
(R I Xox (1Y I =Y (=T 4= o (PSPPI 160
G.3.6 DESIGN ANAIYSIS ......eeeeeiiii ittt e e e e bt e e e r e e e e e e et e e e e 163
G.3.6.1 WOrst case @nalySiS (WECA) .......ueiiiiiiie ettt ettt et e e e ket e et e e e e s nene e s 163
G.3.6.1.1 Additional RHA ©ffECES.......eiiiiiiii ettt 163
G.3.6.2 Temperature effeCtS WCA ... ettt et e e s 163
G.3.8.3 LIfE CYCIE .ot e e e e e e ————— e e e e e e e ————taee e e e e ———aaeaeeeaaaraanes 163
(G.3.6.4 Performance rEQUITEIMENTS ........cuuiiiiie et e ettt e ettt e e e e e et e e e e e e e e eaab b e e e e e e e s e aatbeeeeeeeeeennsseneas 163
G.3.6.5 Hydrogen effECtS @NalYSIS ........cueiiiiiiieeiiiii ettt e et e et e e e e et e et eeeanaeee s 163
G.3.6.6 EIEMENT @NAIYSIS ....eeiiiiieiiiiii ettt e et e et e e et e e et e e e st e e e e ne e e e eneeeeeanaeee s 163
G.3.6.7 Design analysis dOCUMENTATION ...........iiiiiiii et s 163
L I S I [ TP PR TSR 164
G.4.1 MINIMUM RHA EESHING ..ottt et e e ettt e et e e e eeatneeenae 164
Ly B o VN (=Y 1o PR OPRTROPRPIN 164
Ly e B o] = 1 o a4 g T T T L= SRR 164
G.4.1.2.1.1 General teSt CONAItIONS ... .uiiiiiiiie e e et e e e e ana e e e e e e nnnees 164
G.4.1.2.1.2 Major Change FEQUIrEIMENTS ........eiiiiiiiiiiiiiie et e et e e e e e e st e e e e e e e satbeereeeeeesnsssaeeaaeesannnes 164
Ly I N =T 0 (o) 4 =T [ = (o o PSPPI 164
G.4.2 Hybrid device qualification tEStING ..........oiiiiiii e 164
L N =T =T = | USSP 164
G.4.2.2 TOtal IONIZING GOSE.......eeiiiiiiieet ettt e e ekt e et e e et e e et et e et et e e enn e e e s aeneee s 164
LR G T L1011 (o] o I = To [ = 11T o ISR 164
G.4.3 ACHIVE BlEMENE tESTING ...ttt e et e e e e e e e e e e e e a e e e e e e e e e aaaeeeaannranes 167
G.4.3.1 RHA active €1emENt tESHING ....coueiieiiiiie ettt e e e e e e e e e e s 167
G.4.3.2 Active element RHA qQUAlIfICAtION ..........coiiiiiiiiiiic e e et e e e e 167
G.4.3.2.1 Total dOSE LESHING ...ttt e e e e e e et e e e e e et e e e e e e e e et raaeaaeeaaanne 167
(T T g I =11 oo o 11T g <SSP 167
G.4.3.2.1.2 Major Change reqQUITEMENTS .........uiiiiiiiie ittt e e e e 167
G.4.3.2.2 Neutron irradiation displacement element teStiNg.........ccooiiiiiiiiii 167
G.4.3.3 Radiation Lot Acceptance TestiNg (RLAT) ..ooiuiiiiiiiiie ettt 170
G.4.3.3.1 Total dOSE tESTING .....eeieiiiie ittt ettt e et e s e e e et e e e e e e s nereee s 170
G.4.3.4 Alternate RHA teStING PrOCEAUIE .......c.coii et e e e e et e e e e e e e st eeaeeeesnnsaneeas 170

XVi



MIL-PRF-38534M

CONTENTS

PARAGRAPH PAGE
TABLES

TABLE I. Performance requiremMeENntS SUMMEAIY.........ccuuuiiiiieeiiiiiieie e e e e ee ettt e e e e e ettt e e e e e e e e ssata e e e eeeseasnasraneeeeeeeannssneees 5
TABLE Il. Implementation SUMMIAIY..... ... s
TABLE Ill. Certification mark............ccccccoue.e.
TABLE C-I. Element evaluation summary
TABLE C-Il. Microcircuit dice evaluation reqUIrEMENTS ............ooiiiiiiiiiiiie et 40
TABLE C-II-1. Semiconductor dice evaluation reqUIr€mMENtS .............ooiiiiiiiiiieiiiie et 42
TABLE C-Ill. Wire Bondable and Surface Mount RESISOrS ...........oiiiiiiiiiiiiiiii e 50
TABLE C-ll1-1. CapaCitors, CEIAMIUC ........ccciiiiiiiiii e e e ieeitie e e e ettt e e e e e e et e e e e e e e e st e e e e eeeeeasasbseeeeaeessnasrasseeaeeeannssnneas 53
TABLE C-lII-2. Chip Capacitors, Solid TantalUm..............ueiiiiiiiiieeee e e e e e e e e e e e e enraeeas 59
TABLE C-llI-3. Capacitors, MOS — NMOS .........oooi ittt e e et e e e e e e et e e e e e e e s b naeeeeeeseansanes 61
TABLE C-ll1-4. COilS, TranSTOIMMEIS. .......eeeee e e e e e et e e e e e e e e e e e e e e e e e e e eeeeeenenans 62
TABLE C-IV. SAW element evaluation reqQUIrEMENTS. ..........ocuiiiiiiiiii e 64
TABLE C-V. Substrate evaluation reqUIremMENTS ...........ccueiiiiiiiiiiii et 66
TABLE C-VI. Package evaluation reqUIrEMENES ...........ccuuiiiiiiiiiiiii ettt e e 68
TABLE C-VII. Integral substrate/package element evaluation requirements...........ccocciiiiiiiiiiie e 70
TABLE C-VII-1 Sub-assembly element evaluation requir€mMeNts ............ccoiiuiiieiiiiee i 72
TABLE C-VIIl. Process CONrol SUMIMAIY .........uuuitiiiiieeiiiieeseiiieeeatieeeeaeeee e smaeeeeateeeeasneeeeeaneeaeaseeeeaanteeeesnneeeannneeeenn 75
TABLE C-IX. DEVICE SCIEENING ... eeeeutereeiutieetatieeeeateeeeaiaeeeaasteeeeateeeeaaseeeesanneeeeasaeee e neeeeeannseeeaaseeeeaanteeeeanneeeaanneeeenn 79
TABLE C-X. Cland Pl SUMIMAIY ......uuuiiiieiiiiiiiiie e et ee e e e ettt e e e e e e ettt e e e e e e eaasasseeeeeeeaaasasseeeeaeseasssssanaeeeeeesnnssenes 80
TABLE C-Xa. Group A €leCtriCal 1ESt ........uiiiiiiii it 82
TABLE C-X-b. Group B testing (OPtion 2 ONIY) ....coouiiiiiieie ettt 84
TABLE C-Xb-1. Bond strength reqUIrEMENTS ..........oiiiiiiiiii et 84
TABLE C-XC. GrOUP C tESHING .. . tiiiiiiieiiiiie ettt et e ettt e et e e e sab et e e e ket e e abe e e e nne e e e anineeenans 86
TABLE C-Xd. Group D package related tSS .. ...iiiiiiiiiiiiiie ettt e e e e e e e e e e 89
TABLE D-I. Element evaluation SUMMAIY .......cccoooiiiiiiieeeeeees s s 99
TABLE D-Il. Microcircuit and semiconductor dice evaluation requIiremMents ..........cccooeeeeeiiiiiieiiie e 101
TABLE D-Ill. Passive element evaluation reqUIr€mMENTS. ......ccoooiiiiiiiiiieeeeciee e 103
TABLE D-IV. SAW element evaluation reqUIr€MENTES. ..........ccooiuriiiiie et e e e e e e 104
TABLE D-V. Substrate evaluation reqUIremMENTS ...........c.ueiiiiiiiiiiii et 107
TABLE D-VI. Package evaluation reqUIrEMENTS ..........ccuiiiiiiiiiiiiii ettt 108
TABLE D-VII. Integral substrate/package element evaluation requirements.............ccceeiiiiiiii e 109
TABLE D-VII IN-liN€ PrOCESS MONILOT ......eeiiiiiiiie ittt ettt e st e e ekt e e e e e s e e e atbeeenae 112
TABLE D-IX. Cavity, non-cavity non-hermetic and OA deVviCe SCreeNiNg.........ccccueeeiiuireiiiieeeaiieeeeeieeeeseeeeeniee e 117
TABLE D-X. Open non-hermetic deVICE SCTEENING .......uueieiiiiee et e eiiie e sttt e e et e e st ee e st e e ateeeeeneeeeeanneeeeanseeeennns 119
TABLE D-XI. Cl and PI/QIML SUMMAIY .....couiiiiiiiiiiaiie ettt ettt ettt ettt et eae et e btk e e s e et e e nne e e 120
TABLE D-XII. Group A €lECtriCal tESt ......cciiiiiiiee et e e e e e e e e e e e e e e e e e e earraeeas 122
TABLE D-XIII. Bond strength reqUIFEMENTS .......ccooiiiiiiiiiie et 125
TABLE D-XIV. Group B testing (0ption 2, @nd-0f-liN€) ..........uiiiiiiiiiiiiii e 126
LAY =1 =R B Y A o = ToTo] o Lo 1 17 ] a1 o Vo SRR 127
TABLE D-XVI. Group C cavity non-cavity non-hermetic and OA PI/QML testing...........coociiiiiiiiiiiiciiec e 128
TABLE D-XVII. Group C2 - cavity and non-cavity non-hermetic PI/QML teSting............covoiiiiiiiiiiiiiie e 130
TABLE D-XVIII. Group C for open non-hermetic PI/QML t€STING ......cocueeiiiiiiie e 131
TABLE E-I. Testing guidelines for major product/process Changes ............coeieeiiiiuiiiiiiee i e 149
TABLE F-l. Sample size (accept number) Sampling PIan.........cooiuiiiiiiiiieii e 155
TABLE G-l RHA TBVEIS ...ttt ettt ettt et £kt ettt ekt e bt e e ket e be e et e e e beeenbeeenee et 159
TABLE G-ll. Radiation hardness assurance methods table ... 161
TABLE G-lll. Hybrid level and element level test table.............oooiiiiiiiiiii e 162
TABLE G-1V. Hybrid device RHA qualification teStiNG...........ueiiiiiiiie et 165
TABLE G-V. Active element RHA qualification and radiation lot acceptance testing ...........cccocooveiiiiiiiie e 168

XVii



MIL-PRF-38534M

This page intentionally left blank.

XViii



MIL-PRF-38534M

This specification is approved for use by all Departments and Agencies of the Department of Defense.

This document is a performance specification. It is intended to provide the device manufacturers an acceptable
established baseline in order to support Government microcircuit applications and logistic programs. The basic
document has been structured as a performance specification that is supplemented with detailed appendices.
These appendices provide guidance to manufacturers on demonstrated successful approaches to meeting defense
performance requirements. These appendices are included as a performance benchmark and are intended to
impose mandatory requirements.

1. SCOPE

1.1 Scope. This specification establishes the general performance requirements for hybrid microcircuits, multi-chip
modules (MCM) and similar devices, and the verification requirements for ensuring that these devices meet the
applicable performance requirements. Verification is accomplished through the use of one of two quality programs
(Appendix A). The main body of this specification describes the performance requirements and the requirements for
obtaining a Qualified Manufacturers List (QML) listing. The appendices of this specification are intended for guidance
to aid a manufacturer in developing their verification program. Detail requirements, specific characteristics, and other
provisions that are sensitive to the particular intended use should be specified in the applicable device acquisition
specification.

1.2 Description of this specification. The intent of this specification is to allow the device manufacturer the
flexibility to implement best commercial practices to the maximum extent possible while still providing a product which
meets the military performance needs. Devices that are compliant to this specification are those that are capable of
meeting the verification requirements outlined herein; and are built on a manufacturing line which is controlled by the
manufacturer's quality management program and has been certified and qualified in accordance with the
requirements herein. The certification and qualification requirements outlined herein are the requirements to be met
by a manufacturer to be listed on the (QML). The manufacturer may modify, substitute, or delete the tests and
inspections defined herein. This is accomplished by baselining a flow of tests and inspections that will assure that the
devices are capable of meeting the generic verifications provided in this specification. This does not necessarily
mean that compliant devices have been subjected to the generic performance verifications provided in this
specification, just that compliant devices are capable of meeting them. It is the manufacturer's responsibility to
ensure that their devices are capable of meeting the generic performance verifications applicable to each specified
product assurance level.

Appendix A defines the quality management program that may be implemented by the manufacturer. Appendix A
includes an option to use a quality review board concept, hereafter referred to as the Technology Review Board
(TRB) in this document, which may be used to modify the generic verification, design, and construction criteria
provided in this specification. Appendix B is not currently being used. Appendix C defines generic performance
verifications. These verifications consist of a series of tests and inspections which may be used to verify the
performance of devices. They may be used as is or modified as allowed by this specification. Appendix D defines
generic performance verifications for non-hermetic device technologies. Appendix E defines generic design and
construction criteria relative to this technology, including rework limitations and major change testing guidance.
Appendix F provides statistical sampling procedures. Appendix G provides the requirements for Radiation Hardness
Assurance (RHA).

1.3 Classification. Seven quality assurance levels are provided for in this specification. Four of these classes, in
highest to lowest order, are K, H, G and D, as defined below. The fifth class is Class E, the quality level associated
with a Class E device is defined by the acquisition document. The sixth and seventh classes are L and F for non-
hermetic devices, with Class L being the higher quality assurance level.

1.3.1 Class K. Class K is the highest reliability level provided for in this specification. It is intended for space
applications.

1.3.2 Class H. Class H is the standard military quality level.
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1.3.3 Class G. Class G is a lowered confidence version of the standard military quality level (H) with QML listing in
accordance with 4.5.2.2, a possibly lower temperature range (-40°C to +85°C), a manufacturer guaranteed capability
to meet the Class H conformance inspection and periodic inspection testing, and a vendor specified incoming test
flow. The device will meet the Class H requirements for in-process inspections and screening.

1.3.4 Class D. Class D is a vendor specified quality level available to this specification. This is a possibly lower
temperature range (0°C to +70°C) part with a vendor specified test flow available from a QML listed manufacturer.

1.3.5 Class E. Class E designates devices which are based upon one of the other classes (L, K, H, G, or F) with
exceptions taken to the requirements of that class. These exceptions are specified in the device specification,
therefore the device specification should be carefully reviewed by the user to ensure that the exceptions taken will not
adversely affect the performance of the system.

1.3.6 Class L. Class L is the highest quality class for non-hermetic devices.

1.3.7 Class F. Class F is the standard quality class for non-hermetic devices.

2. APPLICABLE DOCUMENTS

2.1 General. The documents listed in this section are specified in sections 3, 4, or 5 of this specification. This
section does not include documents cited in other sections of this specification or recommended for additional
information or as examples. While every effort has been made to ensure the completeness of this list, document
users are cautioned that they must meet all specified requirements of documents cited in sections 3, 4, or 5 of this

specification, whether or not they are listed.

2.2 Government documents.

2.2.1 Specifications, standards, and handbooks. The following specifications, standards, and handbooks form a
part of this specification to the extent specified herein. Unless otherwise specified, the issues of these documents are
those cited in the solicitation or contract.

DEPARTMENT OF DEFENSE SPECIFICATIONS

MIL-1-46058 - Insulating Compound, Electrical (For Coating Printed Circuit Assemblies).
MIL-PRF-38535 - Integrated Circuits (Microcircuits) Manufacturing, General Specification for.

DEPARTMENT OF DEFENSE STANDARDS

MIL-STD-883 - Test Method Standard Microcircuits.
MIL-STD-750 - Test Methods for Semiconductor Devices.

DEPARTMENT OF DEFENSE HANDBOOKS
MIL-HDBK-1331 - Handbook for parameters to be controlled for the specification of microcircuits.

(Copies of these documents are available online at https://quicksearch.dla.mil).

2.2.2 Other Government documents, drawings, and publications. The following other Government documents,
drawings, and publications form a part of this document to the extent specified herein. Unless otherwise specified,
the issues of these documents are those cited in the solicitation or contract.

QML-38534 - Qualified Manufacturer's List of Products Qualified Under Performance
Specification MIL-PRF-38534, Hybrid Microcircuits General
Specification For.

(Copies of these documents are available online at https://quicksearch.dla.mil).
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2.3 Non-Government publications. The following documents form a part of this document to the extent specified
herein. Unless otherwise specified, the issues of these documents are those cited in the solicitation or contract.

JEDEC — SOLID STATE TECHNOLOGY ASSOCIATION (JEDEC)

JEDEC Publication JEP133 -  Guide for the Production and Acquisition of Radiation-Hardness-
Assured Multichip Modules and Hybrid Microcircuits.

(Copies of this document are available online at https://www.jedec.org/)

2.4 Order of precedence. Unless otherwise noted herein or in the contract, in the event of a conflict between the
text of this document and the references cited herein, the text of this document takes precedence. Nothing in this
document, however, supersedes applicable laws and regulations unless a specific exemption has been obtained.

3. REQUIREMENTS

3.1 Performance requirements for Class K devices. Class K devices shall be capable of meeting the Class K tests
and inspections of Appendices C and E (see table ). This shall include the incoming inspection flow, the in-process
inspection flow, the screening flow, and the conformance inspection and periodic inspection flow. These devices
shall be specified over the temperature range of -55°C to +125°C or as specified in the device specification.
Manufacturers of these devices shall be fully certified and qualified in accordance with this specification. Verification
of these performance requirements shall be performed as described in 4 herein.

3.2 Performance requirements for Class H devices. Class H devices shall be capable of meeting the Class H tests
and inspections of Appendices C and E (see table I). This shall include the incoming inspection flow, the in-process
inspection flow, the screening flow, and the conformance inspection and periodic inspection flow. These devices
shall be specified over the temperature range of -55°C to +125°C or as specified in the device specification.
Manufacturers of these devices shall be fully certified and qualified in accordance with this specification. Verification
of these performance requirements shall be performed as described in 4 herein.

3.3 Performance requirements for Class G devices. Class G devices shall be capable of meeting the Class H
tests and inspections of Appendices C and E, except incoming inspection (see table I). This shall include the in-
process inspection flow, the screening flow, and the conformance inspection and periodic Inspection flow.
Compliance with the conformance inspection and periodic inspection flow shall be guaranteed by the manufacturer.
Actual completion of conformance inspection and periodic inspection tests and inspections are optional and at the
manufacturer's discretion. DLA Land and Maritime approval or notification is not required to eliminate conformance
inspection and periodic inspection tests and inspections for this class of device; however, it is the manufacturer's
responsibility to ensure that their devices are capable of passing these tests and inspections. These devices shall be
specified over the temperature range of -40°C to +85°C or a wider range. Manufacturers of these devices shall be
fully certified and QML listed in accordance with this specification. Verification of these performance requirements
shall be performed as described in 4 herein.

3.4 Performance requirements for Class E devices. Class E devices are devices which meet all of the
requirements of one of the other classes (K, H, or G) with some exceptions taken. The device specification shall
clearly state which class the device is based upon (K, H, or G) and what exceptions are being taken. The users of
these devices should carefully examine the device specification to verify that the exceptions being taken will not
adversely affect the system performance. Manufacturers of these devices shall be fully certified in accordance with
this specification. Verification of the performance requirements shall be performed as described in herein.

3.5 Performance requirements for Class D devices. Class D devices are built and tested in accordance with the
manufacturer's specified production and testing flow (see table |). These devices shall be capable of meeting the
specified electrical tests. However, these devices are not required to meet any of the tests and inspections of this
specification. These devices shall be specified over the temperature range of 0°C to +70°C or a wider range.
Manufacturers of these devices shall be fully certified and QML listed in accordance with this specification.
Verification of these performance requirements shall be performed as described in 4 herein.
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3.6 Performance requirements for radiation hardness assurance (RHA) devices. Compliant RHA devices shall
meet the additional performance requirements of Appendix G. Detailed information for producing and acquiring RHA
devices can be found in JEDEC publication JEP133 “Guide for the Production and Acquisition of Radiation-Hardness-
Assured Multichip Modules and Hybrid Microcircuits”.

3.7 Performance requirements for Class F non-hermetic devices. Class F devices shall be capable of meeting the
Class F tests and inspections of Appendices D and E (see table I). This class shall include the element evaluation
flow, in-process inspection flow, screening flow, conformance inspection (Cl), and the periodic inspection (PI) /
qualification manufacturer list (QML) flow. These devices shall be specified over the temperature range of -40°C to
+85°C or a wider range. Manufacturers of these devices shall be fully certified and qualified in accordance with
Appendix D. Verification of the applicable performance requirements shall be performed as described in D6, D7, and
D8 herein.

3.8 Performance requirements for Class L non-hermetic devices. Class L devices shall be capable of meeting the
Class L tests and inspections of Appendices D and E (see table I). This class shall include the element evaluation
flow, in-process inspection flow, screening flow, conformance inspection (Cl), and the periodic inspection (PI) /
qualification manufacturers list (QML) flow. These devices shall be specified over the temperature range of -55°C to
+125°C or as specified in the device specification. Manufacturers of these devices shall be fully certified and qualified
in accordance with Appendix D. Verification of the applicable performance requirements shall be performed as
described in D6, D7, and D8 herein.
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TABLE I. Performance requirements summary.

Test flow or Class

requirement

1/ D E 2/ G2/ H 2/ K 2/ F L
Certification Required Required Required Required Required Required Required

(Class H) (Class K)
QML listing Required Required in Required IAW | Required | Required IAW | Required Required
IAW 4.5.2.2 | accordance 4522 IAW 4521 IAW IAW 4.5.2.2
with the 4521 4522

. with the . . . .
Incoming Manufacturer applicable Manufacturer | Applicable Applicable Applicable | Applicable
mspectlgn specified 3/ device class specified 3/ (Class H) (Class K) 1/ (Class F) (Class L)
(appendix C and the 1/ 1/ 1
or Dl'asbl device
applicable) specification
In-process Manufacturer Applicable Applicable | Applicable 1/ | Applicable | Applicable
inspections specified 3/ (Class H) 1/ 1/ 1/ 1/
(appendix C
orD as
applicable)
Screening Manufacturer Applicable Applicable Applicable Applicable | Applicable
(appendix C specified 3/ (ClassH) 1/ | (ClassH) | (ClassK)1/ | (ClassF) | (ClassL)
or D.as 1/ 1/ 1/
applicable)
Conformance | Manufacturer Guaranteed | Applicable Applicable Applicable | Applicable
inspection specified 3/ (ClassH)4/ | (ClassH) | (ClassK)1/ | (ClassF) | (ClassL)
and periodic 1/ 1/ 1/
inspection - - -
(appendix. C
orD as
applicable)
Temperature | 0°C to +70°C -40°C to -565°C to -565°C to -40°C to -55°C to

range 5/ +85°C +125°C +125°C +85°C +125°C

1/ For test flow implementation and available flexibility see 3.9.1.

3.9.1.

/ Design and construction and rework criteria are as specified in Appendix E and shall be utilized in accordance with

3/ Manufacturer specified states that the manufacturer does not have to take the generic criteria of this specification
into consideration during the establishment of its manufacturing and test flows. The manufacturer's flow may or
may not meet the same requirements as the flow of this specification. In addition, the manufacturer may specify
that they do not perform the particular test or inspection flow.

4/ Guaranteed (Class H) means that the manufacturer is assuring that their devices shall meet the conformance

inspection and periodic inspection test flow contained in tables C-Xa, C-Xb, C-Xc, and C-Xd, but may or may not
actually perform the tests and inspections specified. Elimination of these tests and inspections does not
necessitate DLA Land and Maritime approval or notification.

5/ Classes D and G may be specified at wider temperature ranges. Classes H and K shall be -55°C to +125°C

unless otherwise specified in the device specification.
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3.9 General. The manufacturer of devices, in compliance with this specification, shall have and use production and
test facilities and a verification program adequate to assure successful compliance with the provisions of this
specification and the associated device specification. Adequacy of a device manufacturer to meet the requirements of
this specification shall be determined by the Government qualifying activity. The individual item requirements shall
be as specified in the associated device specification and as specified herein. Only devices which meet all the
performance requirements of this specification and the associated device specification, and have been adequately
verified, shall be marked as compliant and delivered.

a. Monolithic microcircuits may be built to Class K, H, G, E, D, L, or F performance requirements of MIL-PRF-
38534 only when all of the following conditions are met:

(1)  The monolithic microcircuit is already listed on the existing MIL-PRF-38535 SMD and has no current
source of supply.
(2)  The military service or space agencies have a need for the non-sourced MIL-PRF-38535 SMD device.

(3)  No MIL-PRF-38535 monolithic microcircuit manufacturer is found by the preparing activity and the 38535
qualifying activity to supply the device on the existing MIL-PRF-38535 SMD.

Only when these conditions of 3.9.a are met may a new MIL-PRF-38534 hybrid SMD then be developed. Monolithic
microcircuits offered in compliance with this specification shall be specified on a Standard Microcircuit Drawing
(SMD).

b. A MCM or hybrid microcircuit device containing only a single die or multiple die and/or where the only
additional element(s) is a capacitor(s), shall be built to Class K, H, G, E, D, L, or F, performance requirements
of MIL-PRF-38534 only when all of the following conditions are met:

(1) There is no current source of supply already listed on the existing MIL-PRF-38535 SMD.

(2) The military service or space agencies have a need for the non-sourced MIL-PRF-38535 SMD device.

(3) No MIL-PRF-38535 microcircuit manufacturer is found by the preparing activity and the MIL-PRF-38535
qualifying activity to supply the device on the existing MIL PRF-38535 SMD.

Only when these conditions of 3.9.b are met may a new MIL-PRF-38534 hybrid SMD then be developed.

c. A new MCM or hybrid microcircuit device containing only a single die or multiple die and/or where the only
additional element(s) is a capacitor(s} shall be submitted to the MIL-PRF-38535 qualifying activity for initial
consideration, under a 38535 certification. If the device cannot be built to a MIL-PRF-38535 SMD, then it can
be built to a MIL-PRF-38534 hybrid SMD.

d. Multichip microcircuit or multichip module (MCM) device requirements.
(1) MCM may contain capacitors.
(2) MCM integrated circuits shall not interact with each other. (i.e., output of a die cannot be connected to

input of another). Note: Devices with interaction between the die would be categorized as a hybrid
microcircuit.

(3) A substrate is allowed to be used for connectivity of multiple flip chip die and wire bonding for standard
die to die connectivity.

(4) MCM shall not contain semiconductors (diode/transistor) or other passives (excluding capacitors,
substrates).

Other designs outside the MCM requirements stated shall be approved by the qualifying activity.
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3.9.1 Implementation of this specification. All devices offered and shipped in compliance with this specification
shall meet the performance requirements specified for the applicable device class. The manufacturer shall verify that
devices meet the performance requirements of the applicable device class. The manufacturer is responsible for
developing a verification program which shall meet this requirement. The appendices of this specification give
standard methods for verifying that the devices meet the performance requirements (except for Class D). The
manufacturer may address the requirements of this specification as written, adapt them to their products, or develop
a new methodology. Prior to the manufacturer being certified, the actual verification program to be used shall be
reviewed and approved by DLA Land and Maritime. Any deletions or changes to the test flow shall also be reviewed
and approved by DLA Land and Maritime or the manufacturer's DLA Land and Maritime approved Technology
Review Board (TRB) prior to implementation. In this manner, a manufacturer may use an alternative method to the
method specified in this specification to evaluate their parts if the alternate method verifies the same performance
requirement. Furthermore, the manufacturer may eliminate a test or inspection (or decrease the occurrence or
sample size of the test or inspection) if it is shown that the test or inspection is not necessary or can be performed
less frequently. It is the manufacturer's responsibility to show how their verification program (and any changes to it)
meets the requirements of this specification. The manufacturer shall analyze the impact of major changes and their
effect on previously approved modifications of tests (test optimization). See table Il for clarification.
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TABLE II. Implementation summary.

requirement

does not perform the
test/requirement exactly as
written.

or alternate method.

- Historical data analysis shows
that the requirement is met.

- Design verification/validation
shows that the process is
capable of meeting the
requirement.

- Requirement does not address
new materials, technologies, or
designs.

Option Definition Typical examples Implementation procedures

Meet The manufacturer performs | Self explanatory The manufacturer implements

requirement | the test or requirement as the test or requirement into

as written specified. internal documentation,
verified during certification.

Altetrr]nzt? ;het trrr:ar)utfac:urfetrhassures - Replacement of a test with For TRB companies, alternate

method to at the intent of the statistical process control (SPC) method and appropriate

the requirement is met, but

justification are approved by
the manufacturer's TRB.

For traditional companies,
manufacturer proposes the
alternate method and
justification to the qualifying
activity for approval.

Elimination
of the
requirement

The manufacturer proves
that the test or requirement
is either:

Non-value added

- Test does not stress the process
adequately (e.g., PIND for
encapsulated parts).

- Historical data analysis shows
that the test does not induce
failures.

Elimination is achieved in the
same manner as alternate
methods described above.

The product will not comply
with the test or requirement
due to technology
limitations.

- Configuration of the product
(i.e., size, mass, package) is
incompatible with the test
method.

The exception shall be
documented in the applicable
acquisition document. Product
is classified as Class E.

Application has no need of
the requirement.

The device will not experience
the particular stress in the
application.

The exception shall be
documented in the applicable
acquisition document. Product
is classified as Class E.

3.9.2 Device specification. The preferred device specification for devices built in full compliance with this

specification is a SMD. Monolithic microcircuits built in compliance with this document shall be documented on an

approved SMD.

3.9.3 Design and construction. The design and construction of compliant devices shall address the limitations and

guidelines of Appendix E.

3.9.3.1 Lead finish. Appendix E provides the general interface requirements for lead finishes.

3.9.4 QML qualification requirements. Hybrid microcircuits furnished under this specification shall be products

which are authorized by the qualifying activity for listing on the QML. Qualification testing shall be performed in
accordance with the agreed upon qualification plan. (See appendix C for guidance on qualification testing.)
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3.9.5 Marking of devices. Marking shall be in accordance with the requirements of this specification and the
device specification. The marking shall be legible and complete, and shall meet the resistance to solvents
requirements of method 2015 of MIL-STD-883. When mechanical or laser marking is performed, it shall be clearly
visible through those conformal coatings approved for use in MIL-1-46058 (see method 2015 of MIL-STD-883 if
contrasting material or ink is used to highlight the trace). Mechanical or laser marked metal surfaces shall meet all
applicable microcircuit finishes and shall not degrade the performance requirements of the device. Mechanical or
laser marking shall be approved by the qualifying activity. If any special marking is used, it shall in no way interfere
with the marking required herein, and shall be visibly separated therefrom. The following marking shall be included
on each microcircuit unless otherwise specified.

a. Part or Identifying Number (PIN) (see 3.9.5.1).

b. Index point (see 3.9.5.2).

c. Lot identification code or date code (see 3.9.5.3).
d. Device manufacturer's identification (see 3.9.5.4).

e. Device manufacturer's CAGE CODE. The CAGE CODE online database is available at https://cage.dla.mil/
(see 3.9.5.5).

f.  Country of manufacture (see 3.9.5.6).

g. Serialization, when applicable (see 3.9.5.7).

h. Special marking (see 3.9.5.8).

i. Electrostatic discharge (ESD) sensitivity identifier (see 3.9.5.8.2).

j-  Certification mark (see 3.9.5.8.3).
Unless otherwise specified, the certification mark, the PIN, the inspection lot identification code, and the ESD
identifier shall be located on the top surface of flat packages or dual-in-line configurations and on either the top or the
side of cylindrical packages (TO configurations and similar configurations).

3.9.5.1 Part or Identifying Number (PIN). Each Standard Microcircuit Drawing (SMD) microcircuit shall be marked

with the complete PIN, as specified in the SMD. The number sequence for MIL-PRF-38534 is 5962-XXXXXZZHYY,
where:

_5962 -orM,D.PLRFGH XXXXX yv4 D.EF.GHKL T Y
Federal "RHA Drawing Device Device Case Lead
stock class designator designator type class outline finish
designator (see 3.9.5.1.1)  designator (see 3.9.5.1.3) (see 3.9.5.1.4)

(see 3.9.5.1.2)

SMD number

3.9.5.1.1 Device type. The device type shall identify the circuit function as indicated in the SMD.

3.9.5.1.2 Device class designator. This device class designator shall be a single letter identifying the quality level
in accordance with the SMD.

3.9.5.1.3 Case outline. The case outline shall be designated by a single letter assigned to each outline within each
SMD.
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3.9.5.1.4 Lead finish. Lead frame or terminal material and finish shall be as specified (see Appendix E). The lead
finish shall be designated by a single letter as follows:

Finish letter  Lead finish (see note)

A Hot solder dip

B Tin-lead plate

C Gold plate

X Finishes A, B, or C (see note)

NOTE: Finish letter "X" shall not be marked on the microcircuit or its packaging. This designation is provided for use
in drawings, part lists, acquisition orders, or other documentation where lead finishes A, B, and C are all considered
acceptable and interchangeable without preference. For Government logistic support, the A lead finish will be
acquired and supplied to the end user when the X is included in the PIN for lead finish. If the PIN is not available with
the A lead finish, the same PIN will be acquired except with the C or B lead finish designator as determined by
availability. Type C terminal material is a fired on metallization used with leadless chip carriers.

3.9.5.2 Index point. The index point, tab, or other marking indicating the starting point for numbering of leads or for
mechanical orientation shall be as specified and shall be applied so that it is visible from above when the microcircuit
is installed in its normal mounting configuration. The outline of an equilateral triangle (i.e., A), which may be used as
an electrostatic identifier (see 3.9.5.8.2), may also be used as the pin 1 identifier.

3.9.5.3 Lot identification code (date code). Devices shall be marked by a unique code to identify the week of final
seal. The first two numbers in the code shall be the last two digits of the number of the year, the third and fourth
numbers shall be two digits indicating the calendar week of the year. When the number of the week is a single digit,
it shall be preceded by a zero. Reading from left to right or from top to bottom, the code number shall designate the
year and week, in that order (e.g., 8806 equals week 6 of 1988).

3.9.5.4 Manufacturer's identification. Devices shall be marked with the name or trade mark of the manufacturer.
The identification of the equipment manufacturer may appear on the device only if the equipment manufacturer is
also the device manufacturer.

3.9.5.5 Manufacturer's designating symbol. When space permits, the manufacturer may mark the CAGE code on
devices. CAGE codes can be found using the online database references in 3.9.5.e. The designating symbol shall
be used only by the manufacturer to whom it has been assigned and only on those devices manufactured at the
manufacturer's plant. In the case of small devices, the manufacturer's designating symbol may be abbreviated by
omitting the first "C" in the series of letters.

3.9.5.6 Country of manufacture. The manufacturer shall indicate the country where the device was manufactured
(i.e., substrate and element attach, interconnect, seal). At the option of the manufacturer, the country of manufacture
marking may be omitted from the body of the device but shall be retained on the initial container.

3.9.5.7 Serialization. Serialization allows traceability of electrical tests results (variables data) to an individual
device.

3.9.5.7.1 Class K and L serialization. Prior to the first recorded electrical measurement in screening, each Class K
and L device shall be marked with a unique serial number assigned consecutively. Lot records shall be maintained to
provide traceability from the serial number to the specific incoming inspection lots from which the elements originated.

3.9.5.7.2 Class H, G, D and F serialization. Serialization of Class H, G, D and F devices shall only be required
when specified in the device specification.

3.9.5.8 Special marking. When the size of a package is insufficient to allow marking of special process identifiers
on the top surface, the back side of the package may be used for these markings except the ESD identifier shall be
marked on the top. Button cap flat packs with less than, or equal to, 16 leads may have the identifier marked on the
ceramic. Back side marking with conductive or resistive ink shall be prohibited on nonconductive surfaces.

10
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3.9.5.8.1 Beryllium oxide package identifier. If a device package contains beryllium oxide, the device shall be
marked with this designation: BeO.

NOTE: Packages containing beryllium oxide will not be ground, sandblasted, machined, or have other operations
performed on them which will produce beryllium oxide or beryllium dust. Furthermore, beryllium oxide packages will
not be placed in acids that will produce fumes containing beryllium.

3.9.5.8.2 Electrostatic discharge (ESD) sensitivity identifier. ESD classification levels are defined as follows when
tested in accordance with method 3015, of MIL-STD-883.

NOTE: The appropriate class is specified by the device passing at any voltage in a given classification level range;
passing the highest voltage level in the classification level range is not required (e.g. If a device passes at 900 V and
fails at 999V, it will be classified as Class 1B).

ESD classification designator level shall be as defined as follows and in accordance with C.6.3.3.4 and D.8.5.

Optional Required
Prior individual shipping
ESD class designation part container Electrostatic
designator category marking 1/ marking 1/ voltage
0 AO AO <250V
1A 2/ AA AA 250V -499V
1B AB AB 500V -999V
1C AC AC 1,000V -1,999 V
13/4/ 5/ A 3/4/ A 3/ 4/ 0-1,999V
2 5/ AA AA 2,000 - 3,999 V
3 3/4/ AAA 4/ AAA 4/ >4,000 V
3A AAAA AAAA 4,000V -7,999V
3B AAAB AAAB > 8,000 V

1/ The manufacturer may mark the part as indicated under “Optional Individual Part Marking” as class 1 (single
triangle A) or the “Optional Individual Part Marking” may be used as the pin 1 identifier. After 1 November 2006,
the required packaging or documentation marking shall be used.

2/ If ESD testing is performed at one test level only IAW C.6.3.3.4 and the device fails at 250 V, it is classified as
Class 0 and if the device passes 250 V, it is classified as Class 1A.

3/ ESD class designator 1 has been replaced with designators 0, 1A,1B, and 1C and ESD class 3 designator has
been replaced with 3A and 3B ESD class designators as of 24 March 2006

4/ Devices not yet ESD re-classified may continue to be marked as class 1 (single triangle) or class 3 until testing
determines the appropriate class. The class 1 single (A) may be used as a pin 1 identifier. The manufacturer
may mark the part as indicated under “Optional Individual Part Marking” (see C.6.3.3.4 for testing requirements.)
After 24 March 2006, (for newly qualified product-Pl), the 0, 1A, 1B, 1C, 3A, and 3B designators shall be used
with the appropriate marking.

5/ Devices previously classified by test as category A may be designated as class 1 and devices classified as
category B may be designated as class 2.

3.9.5.8.3 Certification mark. All devices acquired to and meeting the requirements of this specification, and the
applicable associated device specification, shall bear a certification mark as shown in table lIl.

11
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TABLE lllI. Certification mark.

Device Specification Class Certification mark
SMD All QML or Q for small devices
Non-SMD dated after this document K CK
H CH
G CG
E CE
D CD
Non-SMD dated prior to this document All CH or C for small devices
Non-SMD RHA devices All See G.3.4

These certification marks, or the abbreviations "Q" or "C", shall not be used for any device acquired under contracts
or orders which permit or require any changes to this specification except as allowed in 3.9.1. In the event that a lot
fails to pass inspection, the manufacturer shall remove or obliterate the certification mark from the sample tested and
also from the devices represented by the sample.

3.9.5.9 Marking option for controlled storage of Class H and G. Where devices are subjected to testing and
screening in accordance with some portion of the quality assurance requirements and stored in controlled storage
areas pending receipt of orders requiring conformance to the same or a different level, the inspection lot identification
code shall be placed on the device package along with the other markings specified in 3.9.5 sufficient to assure
identification of the material. As an alternative, if the microcircuits are stored together with sufficient data to assure
traceability to processing and inspection records, all markings may be applied after completion of all inspection to the
specified level.

3.10 ltem requirements. The individual item requirements, including temperature range, for devices delivered
under this specification shall be documented in the device specification.

3.10.1 Certification of conformance. Manufacturers, or distributors, who offer compliant devices described by this
specification shall provide written certification, signed by the corporate officer who has management responsibility for
the production of the devices, that the devices are built, tested, and handled in accordance with this specification and
that they meet or exceed the performance requirements for the applicable class. The responsible corporate official
may, by documented authorization, designate other responsible individuals to sign the certificate of conformance, but,
the responsibility for conformity to the facts shall rest with the responsible corporate officer. The certificate shall
include the following information:

a. Manufacturer documentation:
(1) Manufacturer's name and address.
(2) Customer’s or distributor's name and address.
(3) Acquisition order number.
(4) Device type and Class level (SMD part numbers include both).
(5) Date code.
(6) Assembly plant location, if applicable.
(7) Quantity of devices in shipment from manufacturer.
(8) Statement certifying QML microcircuit conformance and traceability.

(9) Signature and date.
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b. Distributor documentation for each distributor:
(1) Distributor's name and address.
(2) Name and address of customer.
(3) Quantity of devices in shipment.
(4) Latest re-inspection date, if applicable.
(5) Certification that this shipment is a part of the shipment covered by the manufacturer's documentation.
(6) Signature and date.
(7) Contract number.
(8) Part number.
(9) Company or distributor from which parts were received.
(10) Include all documentation from 3.10.1.a.
3.11 Recycled, recovered, environmentally preferable, or biobased materials. Recycled, recovered,
environmentally preferable, or biobased materials should be used to the maximum extent possible, provided that the

material meets or exceeds the operational and maintenance requirements, and promotes economically advantageous
life cycle costs.

3.12 Workmanship. Devices shall be manufactured, processed, and verified to meet the performance
requirements of this specification; and with the production practices, workmanship instructions, inspection and test
procedures, and training aids prepared by the manufacturer in fulfilment of the baseline process flow.

3.12.1 Rework and repair provisions. All rework and repair operations shall address the limitations and guidelines
of Appendix E.

4. VERIFICATION

4.1 General verification. All items shall meet all requirements of section 3. The manufacturer is responsible for
verifying that product delivered to this specification meets the performance requirements as stated in section 3. The
absence of any inspection requirements in the specification shall not relieve the contractor of the responsibility of
ensuring that all products or supplies submitted to the Government for acceptance comply with all requirements of the
contract. Sampling inspection, as part of manufacturing operations, is an acceptable practice to ascertain
conformance to requirements, however, this does not authorize submission of known defective material, either
indicated or actual, nor does it commit the Government to accept defective material.

4.2 Quality Management (QM) Program. Manufacturers of compliant devices to this specification shall have in
place, or shall implement a quality management program, (see Appendix A). This system will be used to verify that
devices meet the applicable performance requirements of section 3. This system will be verified by the qualifying
activity, see 4.5 herein.

4.3 Baseline process flows. Manufacturers of compliant devices to this specification shall implement a baseline
process flow detailing the processes, tests, inspections/monitors, material entry points, and the order in which
operations are performed. Appendices C, D and E provide generic verifications, design, and construction criteria for
use in developing these flows. The criteria and verifications identified in Appendices C, D and E may be modified as
specified in 3.9.1 herein. The baseline flow will be verified by the qualifying activity, see 4.5 herein. The baseline
process flow used to list a QML manufacturer as Class G or D may be one or more of its product manufacturing flows
(e.g., travelers) that are representative of the manufacturer's processes and materials.
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4.4 Quality management (QM) plan. The manufacturer's QM plan reflects the major elements of the quality
management program. The QM plan shall be available at, and continually effective in, the manufacturer's plant.

4.4.1 Self-audit program. As part of the QM plan, the manufacturer shall establish an independent self-audit
program under the direction of the quality organization to assess the effectiveness of the manufacturer's quality
assurance system, and ability to meet specification requirements. The results of these audits shall be available.

4.4.2 Change control procedures. As part of the QM plan, the manufacturer shall have a system which shall
include procedures for notification of change that affects form, fit, and function, to all applicable acquiring activities.

4.5 Verifications for QML listing. Manufacturers of devices furnished as compliant to this specification shall obtain
a (QML) listing from the qualifying activity (DLA Land and Maritime). The qualifying activity is as defined in 6.4.39.
QA approval of the manufacturers quality management program, baseline process flows, and technology capability
will result in the manufacturers receiving a QML certification and QML listing. The manufacturing processes and
materials portion of the baseline flow (see 4.3) are listed on the QML. The qualifying activity shall provide procedures
to obtain a QML certification and QML listing. This verification will require an on-site visit to the manufacturer's
facility.

4.5.1 Verification audit. During the audit, the qualifying activity shall verify the adequacy of the manufacturer's quality
management program to achieve at least the same level of quality as could be achieved by complying with Appendix A.
The qualifying activity shall also verify the adequacy of the manufacturer's baselined process flow, assessing the flow’s
capability to produce products that can meet the generic performance verifications defined in Appendix C. The
qualifying activity shall also evaluate the manufacturer’s capability for holding critical processes within established limits
at specified points and continuously maintaining this capability during production. Qualifying activity approval of the
manufacturer's quality management system and baseline process flow results in certification, and is a mandatory
precondition to QML listing. The interval between on-site reaudits shall normally be two years. However, the qualifying
activity will adjust this interval based on the manufacturer's TRB reports or retention reports (as applicable), customer
feedback, self-audit, and other indications of the manufacturer's maintenance of the QML system.

4.5.1.1 On-site verification. The manufacturer shall make available to the qualifying activity all data needed to
support the quality management program and procedures. Qualifying activity access to manufacturing and testing
facilities and operators will be required. For first time qualification, on-site verifications will include all of the following
areas: The manufacturer's quality management program, design program, substrate fabrication, assembly and test
processes, and facility control. Deficiencies and concerns shall be noted by the audit team and provided during the
exit critique.

4.5.1.2 Certification. After verification, and upon correction of all deficiencies and concerns, the qualifying activity
shall issue a certificate and letter of certification to the manufacturer.

45.1.3 Classes E, G, H, K, F, and L process flow audits. The qualifying activity shall also verify the adequacy of
the manufacturer's baselined process flow, assessing those flows' capability to produce a product that can meet the
generic performance verifications and criteria as defined in Appendices C, D, and E as applicable.

4.5.1.4 Class D process flow audit. The qualifying activity shall verify that the manufacturer plans the
manufacturing of products and ensures that process control is practiced in accordance with the manufacturer's
defined quality management program. The manufacturer's processes and materials will also be compared to the
manufacturer's selected baseline process flow (see 4.3) for verification.

4.5.2 Technology capability verification (qualification). In order to receive a QML listing, manufacturers shall
demonstrate the capability of their processes and materials to produce products that meet the appropriate
performance requirements. Manufacturers of emerging technologies or advanced technologies shall also perform
technology characterization as part of their technology capability verification.
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4.5.2.1 Class H and K QML listing. The manufacturer shall demonstrate the capability of products built using their
baseline process flow to meet the specified performance requirements with an established reliability safety margin.
An established reliability safety margin is shown by testing performed to more stringent stress levels than those
specified for screening and conformance inspection and periodic inspection testing. The safety margin is specified in
Appendix C as a qualification test flow. This demonstration shall be performed using data, either historical data or
data specifically generated by testing, performed to meet the qualification test flow of Appendix C. In order to qualify
advanced or emerging technologies, the manufacturer may need to modify the qualification test flow of Appendix C.

45.2.2 Class G, D, F and L QML listing. The manufacturer shall demonstrate the ability of their baseline to
produce devices which will meet the performance requirements of the respective class. This demonstration shall
consist of data, either historical or specifically generated to demonstrate this capability. This data shall be presented
to the qualifying activity. It is the manufacturer's responsibility to provide enough information to demonstrate that their
devices are capable of meeting the performance requirements.

4.5.2.3 Class E listing. Class E listing is granted upon qualification to one of the above levels. As Class E is
based upon one of the above flows, users should carefully evaluate and approve exceptions taken to the Class H, K,
or G baselined flow.

5. PACKAGING

5.1 Packaging For acquisition purposes, the packaging requirements shall be as specified in the contract or order
(see 6.2). When packaging of materiel is to be performed by DoD or in-house contractor personnel, these personnel
need to contact the responsible packaging activity to ascertain packaging requirements. Packaging requirements are
maintained by the Inventory Control Point’s packaging activity within the Military Service or Defense Agency, or within
the Military Service’s system command. Packaging data retrieval is available from the managing Military
Department’s or Defense Agency’s automated packaging files, CD-ROM products, or by contacting the responsible
packaging activity.

6. NOTES.

(This section contains information of a general or explanatory nature that may be helpful, but is not mandatory.)
6.1 Intended use. Microcircuits conforming to this specification are intended for use for Government microcircuit
applications and logistic purposes. For maximum cost effectiveness while maintaining essential quality and reliability
requirements, it is recommended that, for initial acquisitions for original equipment complements, the device class

appropriate to the need of the application be acquired. For acquisition of spare parts for logistic support, it is
recommended that, unless otherwise specified, all devices be acquired to Class H requirements.

6.2 Acquisition requirements. Acquisition documents should specify the following:

a. Title, number, and date of the specification.

b. Packaging requirements (see 5.1).

c. PIN.

d. Title, number, and date of applicable device specification and identification of the originating design activity.
e. Device finishes.

f.  Product assurance level (see 1.3).

g. Change natification (i.e, point of contact).

6.2.1 Optional acquisition data. The following items are optional and are only applicable when specified in the
acquisition documents.

a. Requirements for failure analysis.
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b. Special requirements.

c. Disposition of samples.

d. Requirement for qualification or conformance inspection (Cl) and periodic inspection (PI) plan.
e. Requirements for resistance of soldering heat.

6.3 Qualification. With respect to products requiring qualification, awards will be made only for products which are,
at the time of award of contract, qualified for inclusion in Qualified Manufacturer’s List, QML-38534, whether or not
such manufacturers have actually been listed by that date. The attention of the contractors is called to these
requirements, and manufacturers are urged to arrange to have the products that they propose to offer to the Federal
Government tested for qualification in order that they may be eligible to be awarded contracts or orders for the
products covered by this specification. Information pertaining to qualification of products may be obtained from
DLA Land and Maritime-VQ, P.O. Box 3990, Columbus, Ohio 43218-3990.

6.4 Terms, definitions, methods, symbols, and abbreviations. For the purposes of this specification, the terms,
definitions, methods, and symbols of MIL-STD-883, MIL-STD-750, MIL-HDBK-1331, and those contained herein
apply and may be used in applicable device specifications wherever they are pertinent. The preparing activity will
interpret these definitions for use wherever pertinent. To further describe a particular type of device, additional
modifiers may be prefixed to the type name.

6.4.1 Acquiring activity. The organizational element of the Government which contracts for articles, supplies, or
services may authorize a contractor or subcontractor to be it's agent. When this organizational element of the
Government has given specific written authorization to a contractor or subcontractor to serve as agent, the agent will
not have the authority to grant waivers, deviations, or exceptions to this specification unless specific written
authorization to do so has also been given by the Government organization which is the preparing activity, or
qualifying activity. In the absence of a specific acquiring activity, the acquiring activity will be an organization within
the supplier's company that is independent of the group responsible for device design, process development or
screening, or may be an independent organization outside the supplier's company.

6.4.2 Acquisition documents. Acquisition documents consist of the acquisition order or contract, device
specification (e.g.SMD’s, SCD’s) or specifications as applicable. The preferred device document for compliant
devices is the SMD.

6.4.3 Audit checklist. A form listing specific items which are to be audited.

6.4.4 Baseline index of documents. The documents which establish the baseline for a given device manufacturer
in satisfying the requirements of certification in accordance with this specification.

6.4.5 Baseline process flow. The manufacturer's baseline process flow is that flow of manufacturing processes,
inspection and test processes, and material entry points into the flow that defines the manufacturer's specific
technology flow. This flow begins with incoming material, goes through all manufacturing processes including in-
processes monitors, completed device screening, and final acceptance verification of the product. The manufacturing
processes and materials portion of the baseline process flow are the portions of the baseline that are listed on the
QML. The total baseline flow is certified under QML certification.

6.4.6 Burn-in lot. The burn-in lot is used for purposes of percent defective allowable (PDA) or pattern failure
accountability (or both).

6.4.7 Compliant devices. Compliant devices are those that meet, without exception, the performance
requirements of this specification, as well as the requirements of the device specification (e.g., SMD).

6.4.8 Compound bond. A bond placed on top of another bond, wire, ribbon, or other conductor not integral to the
substrate.
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6.4.9 Cpk. Cpkis a capability index that reflects process centering and variability with respect to specification
requirements. The higher the Cpk number, the more capable the process.

6.4.10 Critical control parameters. Critical control parameters are parameters whose variability most affect a
design, process, or material.

6.4.11 Customer compliance matrix (CCM). The CCM documents the relationship between each customer
requirement for a specific product, and the method used to assure that customer requirements will be achieved. The
CCM will document the correlation between alternative methods used by the manufacturer and the verification methods
of Appendix C including any changes, and justification for any changes, made to the design requirements.

6.4.12 Delta (A) limits. Delta limits, maximum changes in specified parameter readings which permit device
acceptance on specified tests, will be based on comparison of present measurements with specified previous
measurements.

NOTE: When expressed as a percentage value, they will be calculated as a proportion of previously measured
values.

6.4.13 Design activity. The organization that specifies the device design parameters (e.g. layout, materials of
construction, elements, and sources.)

6.4.14 Design analysis. Design analysis is an evaluation of critical performance parameters or design data to
determine a design/process/material combination that guarantees compliance to a specific requirement without
testing.

6.4.15 Design of experiments (DOE). DOE is a formal plan for conducting experiments which may be used to
make achievement of a specific requirement less sensitive to process/material variability. Typical examples include:
Taguchi, Central Composite Design, and factorial designs.

6.4.16 Design robustness. Design robustness is the insensitivity of a design to uncontrollable variation so that it
does not significantly affect the product or process once it is in routine operation.

6.4.17 Electrostatic discharge sensitivity (ESDS). The level of susceptibility of devices to damage by static
electricity, found by classification testing, is used as the basis for assigning an ESDS class.

6.4.18 Element. A constituent of a device that contributes directly to its operation (e.g., chip resistor, capacitor,
diode, transistor, integrated circuit, surface acoustic wave (SAW), substrate, or package incorporated into a device),
is an element of the device.

6.4.19 Final seal. After manufacturing operations which complete the enclosure of a device following all allowable
rework so that further internal processing cannot be performed, and for the purpose of seal date code identification
and (Cl) and (PI) testing, the final seal date code is used.

6.4.20 Flip chip bonding. Direct attachment of a bare die face down with the surface of the die being placed in
direct contact with the substrate.

6.4.21 Hybrid microcircuit. A device that contains a combination of the following types of elements, with at least
one of the elements being active, connected in a circuit where there is an exchange of information, energy, signal, or
bias between at least two elements, one of which is an active element.

a. Integrated Circuit (Microcircuit) element (6.4.29)
b. Semiconductor element (6.4.42).
c. Passive element (6.4.35).

Adequacy of a device manufacturer to meet the requirements of this specification will be determined by the
Government qualifying activity.
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6.4.22 Hybrid microcircuit type (device type). The term "hybrid microcircuit type" (device type) refers to a single
specific device configuration. All samples of a hybrid microcircuit type are electrically and functionally
interchangeable with each other; have the same electrical and environmental test limits; and use the same package,
materials, piece parts, and assembly process.

6.4.23 Inspection lots. Inspection lots consist of a quantity of devices of a single device type (required for group A)
or several different circuit types (allowed for groups B, C3, and D tests only) in a single package type and lead finish
submitted at one time for final acceptance. All devices within each inspection lot will be finally sealed in the same
period not exceeding 13 weeks.

6.4.24 Inspection lot formation. Inspection lot formation is required if the inspection lot is to be formally accepted
by the lot related Cl and PI testing of this specification (option 2 end-of-line inspection) or method 5005 of MIL-STD-
883. If in-line process verification testing (option 1 in-line inspection) is used, inspection lot formation is not required.

6.4.25 Integral substrate/package. An integral substrate/package (ISP) element is a unit where the base substrate
becomes an integral part of the finished package.

6.4.26 Integrated circuit (microcircuit). A die composed of interconnected elements on or within a single substrate
to perform an electronic circuit function (e.g., this excludes printed wiring boards, circuit card assemblies, and
modules composed exclusively of discrete electronic parts.)

6.4.27 Microelectronics. That area of electronic technology associated with, or applied to, the realization of
electronic systems from extremely small electronic parts or elements.

6.4.28 Monolithic microcircuit. A microcircuit (active) consisting exclusively of elements formed in-situ or within a
single semiconductor substrate with at least one of the elements formed within the substrate.

6.4.29 Multichip microcircuit or multichip module (MCM). A device consisting of two or more integrated circuits in a
single package.

6.4.30 Non-continuous production. Non-continuous production occurs when devices are held by the manufacturer,
with no additional assembly work performed, for more than 30 days.

6.4.31 Off-line reliability assessment. Off-line reliability assessment is the use of statistically based methods to
monitor reliability data. This data may be used to control future adjustments to the design/process/material.

6.4.32 Package type. Packages which have the same case outline, configuration, materials (including bonding
wire and die attach), piece parts (excluding preforms which differ only in size), and assembly processes.

6.4.33 Passive element. Planar resistors, capacitors, inductors and patterned substrates (single and multilayer),
and nonplanar chip resistors, capacitors, inductors, and transformers.

6.4.34 Percent defective allowable (PDA). PDA is the maximum observed percent defective which will permit the
lot to be accepted after the specified 100 percent test.

6.4.35 Periodic capability certification. Periodic capability certification is the calibration and certification of equipment or
process steps for an individual parameter(s) such that it can be used as an alternative method to detection testing.

6.4.36 Production lot. A production lot consists of a single device design-type manufactured from the same
elements, materials (excluding consumables) and processes on the same production line, processed under the same
manufacturing techniques and controls using the same type of equipment. The production lot is formed at, or prior to,
device kit preparation (i.e., release to manufacturing). In addition, for Class K devices, all elements for assembling the
production lot will be from the same manufacturing lot or incoming inspection lot for each element (i.e. lot
homogeneity). Elements from different lots may be used with approval from the procuring activity. If necessary,
rework requirements may be satisfied with materials from a different manufacturing lot or incoming inspection lot.
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6.4.37 Qualifying activity. The qualifying activity is the organizational element of the Government that grants
certification and QML status. For the purpose of this document the qualifying activity will be DLA Land and Maritime.

6.4.38 Quality function deployment (QFD). QFD is a technique for analysis of the interrelationships between
different requirements. These interrelationships are evaluated in a decision making matrix developed through
concurrent engineering.

6.4.39 Self-audit. The performance of periodic surveys and reviews by the device manufacturer's designated
personnel to evaluate compliance to defense specifications, customer and internal requirements, and to evaluate the
company’s overall quality programs.

6.4.40 Semiconductor element. Active semiconductor elements other than microcircuits (e.g. transistors, diodes,
or silicon controlled rectifiers (SCRs).)

6.4.41 Similar devices. For the purpose of Pl, one device type is similar to another when it meets all the following
conditions:

a. Designed and manufactured identically using the same or fewer fabrication and assembly processes and
materials.

b. Assembled with the same, or fewer, active and passive elements.
c. Subjected to the same screening except electrical testing.
d. Designed to generate the same, or fewer, functions (magnitude of functional attributes such as voltage,
current, duty cycle, frequency, etc. may vary) using the same, or less functional, circuitry and element type
(e.g., a 4-bit A/D converter is similar to a 10-bit A/D converter, but not vice versa).
6.4.42 Standard evaluation circuit (SEC). An SEC is a test coupon/device that is representative of actual product.

The SEC may be actual product or may be specifically designed to evaluate a particular process. The SEC should
be processed using the same processes, equipment, and type of material as the product it represents.

6.4.43 Statistical process control (SPC). SPC utilizes statistical methods to monitor parameters (i.e., process or
product) in order to provide early warning of a process fluctuation or shift. Appropriate actions should be taken to
maintain a state of statistical control. SPC may be used as a tool to facilitate process improvement.

6.4.44 Sub-assembly. A standalone functional device with more than one element mounted on a substrate orin a
package and not already defined in element evaluation table C-I.

6.4.45 Tape automated bonding (TAB). The attachment of a bare die to a very fine pitch lead frame.

6.4.46 Technology capability. Technology reliability and performance limits, normally determined through tests known
to reveal failure modes/mechanisms; and through testing of critical characteristics of the technology that are known to
impact performance and reliability. Testing performed to more severe test conditions than those used for screening and
final acceptance testing of the device, or test-to-failure testing, are examples of testing performed specifically to determine
a technology's capability. The data may also be produced through other means for mature technologies, (e.g., production
test data taken over time, design or product qualification test data accumulated for a specific program or customer.)

6.4.47 Wafer lots. Wafer lots consist of microcircuit and semiconductor wafers formed into lots at the start of wafer
fabrication for homogeneous processing as a group. Each lot is assigned a unique identifier or code to provide
traceability and maintain lot integrity throughout the fabrication process. Wafer lot processing as a homogeneous
group is accomplished by any of the following procedures, providing process schedules and controls are sufficiently
maintained, to assure identical processing in accordance with process instructions of all wafers in the lot:

a. Batch processing of all wafers in the wafer lot through the same machine process steps simultaneously.

b. Continuous or sequential processing (wafer by wafer or batch portions of wafer lot) of all wafers through the
same machine or process steps.
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c. Parallel processing of portions of the wafer lot through multiple machines or process stations on the same
certified line, provided statistical quality control (SQC) assures and demonstrates correlation between
stations and separately processed portions of the wafer lot.

6.5 Destructive tests. All mechanical or environmental tests (other than those listed in 6.6), will be considered
destructive initially, but may subsequently be considered nondestructive upon accumulation of sufficient data to indicate
that the test is nondestructive. The accumulation of data from five repetitions of the specified tests on the same sample
of product, without evidence of cumulative degradation or failure to pass the specified test requirements in any device in
the sample, is considered sufficient evidence that the test is nondestructive. Any test specified as a 100 percent screen
will be considered nondestructive for the stress level and duration or number of cycles applied as a screen. Unless
otherwise specified, or subsequently determined to be otherwise, the following MIL-STD-883 test methods will be
initially classified as destructive:

Internal visual and mechanical (method 2014) 1/ Die shear strength test (method 2019)
Bond strength (method 2011) Total dose radiation hardness test (method 1019)
Solderability (method 2003 except for lead finish A) ESDS test (method 3015)
Moisture resistance (method 1004) Lid torque test (method 2024)
Lead integrity (method 2004) Adhesion of lead finish (method 2025)
Salt atmosphere (method 1009) Vibration, variable frequency (method 2007)
SEM inspection for metallization (method 2018) Internal gas analysis (IGA) (method 1018) 2/
Steady state life test (accelerated method 1005) Pin grid package lead pull (method 2028)
Neutron testing Dose rate upset (method 2021)
Autoclave Moisture/reflow sensitivity classification
Steady-state temperature humidity bias Random vibration (method 2026)

life test (85/85) Single event effects (SEE)

Highly accelerated temperature and
humidity stress test (HAST)

6.6 Nondestructive tests. Unless otherwise specified, the following tests are classified as nondestructive:

Barometric pressure (method 1001) Radiography (method 2012)

Steady-state life (method 1005 see note) Particle impact noise detection (PIND method 2020)
Intermittent life (method 1006 see note) Physical dimensions (method 2016)

Hermeticity (method 1014) Nondestructive bond pull test (method 2023)
External visual (method 2009) Resistance to solvents (method 2015)

Internal visual (preseal method 2017) Solderability (method 2003 for lead finish A only)
Burn-in screen (method 1015 see note) Temperature cycling (method 1010)

NOTE: When the test temperature exceeds the maximum specified junction temperature for the device (including
maximum specified for operation or test), these tests are considered destructive unless otherwise specified.

NOTE: Constant acceleration (method 2001) and Thermal Shock (method 1011) may be either destructive or
nondestructive depending on the test condition used and the device under test.

1/ This inspection is nondestructive when performed at preseal visual.

2/ Test samples may be delidded/relidded in accordance with Appendix E making these devices eligible for
shipment. The manufacturer will ensure that proper precautions for handling, testing, and shipping have been
taken by the IGA test laboratory.
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6.7 Subject term (key word) listing.

Class E Qualified Manufacturers List (QML)
Class G Qualification

Class H Statistical Process Control (SPC)
Class K Technology Review Board (TRB)

Multichip module (MCM)

6.8 List of acronyms.

ATT - Authorization to test

CCM - Customer compliance matrix
Cl - Conformance inspection

DOE - Design of experiments

DRC - Design rules check

ERC - Electrical rules check

ESD - Electrostatic discharge

ESDS - Electrostatic discharge sensitivity
IC - Integrated circuit

IGA - Internal gas analysis

IR - Insulation resistance

ISP - Integral substrate package
KGD - Known good die

LTPD - Lot tolerance percent defective
MCM - Multichip module

MIS - Metal insulation semiconductor
PDA - Percent defective allowable

Pl - Periodic inspection

PIND - Particle impact noise detection
PPM - Parts per million

QA - Qualifying activity

QFD - Quality function deployment
QM - Quality management

QML - Qualified manufacturers list

QPL - Qualified product list

RF Radio frequency

RHA Radiation hardness assurance
SAW - Surface acoustic wave

SCR - Silicon controlled rectifier

SEC - Standard evaluation circuit

SEM - Scanning electron microscope

SEU - Single event upset

SMD - Standard microcircuit drawing

SPC - Statistical process control

SQC - Statistical quality control

TAB - Tape automated bonding

TCR - Temperature coefficient of resistance
TRB - Technology review board

6.9 Change from previous issue. The margins of this specification are marked with asterisks to indicate where
changes from the previous issue were made. This was done as a convenience only and the Government assumes
no liability whatsoever for any inaccuracies in these notations. Bidders and contractors are cautioned to evaluate the
requirements of this document based on the entire content irrespective of the marginal notations and relationship to
the last previous issue.
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APPENDIX A

QUALITY MANAGEMENT PROGRAM
A.1 SCOPE

A.1.1 Scope. This appendix is intended to be used by manufacturers in developing their Quality Management
(QM) Program for implementation of verification and preventative techniques to assure product quality and reliability.
The QM program should demonstrate the methods used to assure conformance to the applicable performance
requirements, including design, manufacturing, and verification. This appendix is a mandatory part of the
specification. The information contained herein is intended for compliance. Manufacturers may demonstrate a QM
system that achieves at least the same level of quality as could be achieved by complying with this appendix.

A.1.2 Technology Review Board (TRB) option. Manufacturers using this option will develop a TRB system and
have it approved by the qualifying activity (QA). This option allows a manufacturer to migrate from the conventional
design and construction requirements and detection tests (e.g., screening, conformance inspection and periodic
inspection, and qualification) of this document to alternative prevention methods with sufficient documentation.
Alternative prevention methods include statistical process control (SPC), periodic process capability certification,
design analysis, design robustness, and off-line reliability assessment. The documentation will show that the
alternative methods ensure product compliance to the minimum quality and reliability requirements of this
specification without performing the detection tests or adhering to the specific design and construction requirements.
Using this specification as a baseline, the manufacturer develops a QM program, which encompasses the entire
manufacturing line being validated. This line is controlled by the TRB, which can modify, substitute, or delete
detection tests as appropriate for the technology or process. Techniques such as statistical process control (SPC)
and design of experiments may be employed to ascertain process capabilities. Once alternative techniques are
developed, periodic assessment is required to ensure that the processes continue to meet the required capabilities.
The QM program also requires a program of continuous improvement to reduce overall product cost and improve
quality and reliability. A customer compliance matrix (CCM) is generated for each product as part of the conversion
of customer requirements process, and documents the means by which the end-item performance requirements will
be met.

A.1.3 Description of appendix A. This appendix describes a QM program to demonstrate and assure that design,
manufacture, inspection, and testing of devices are adequate to ensure compliance with the applicable performance
requirements and quality standards for each device manufactured. This appendix also describes an optional TRB
system. When used, the TRB system will be certified by the QA.
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A.2 APPLICABLE DOCUMENTS

A.2.1 General. The documents listed in this section are specified in section A.3 of this specification. This section
does not include documents cited in other sections of this specification or recommended for additional information or
as examples. While every effort has been made to ensure the completeness of this list, document users are
cautioned that they must meet all specified requirements of documents cited in section A.3 of this specification,
whether or not they are listed.

A.2.2 Government documents.

A.2.2.1 Specifications, standards, and handbooks. The following specifications, standards, and handbooks form a
part of this specification to the extent specified herein. Unless otherwise specified, the issues of these documents are
those cited in the solicitation or contract.
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DEPARTMENT OF DEFENSE STANDARDS
MIL-STD-883 - Test Method Standard Microcircuits

(Copies of this document are available online at https://quicksearch.dla.mil).

A.2.3 Non-Government publications. The following documents form a part of this document to the extent specified
herein. Unless otherwise specified, the issues of these documents are those cited in the solicitation or contract.

(Copies of these documents are available online at https://www.ansi.org/).

INTERNATIONAL ORGANIZATION FOR STANDARDIZATION (ISO) STANDARDS

1ISO 14644-1 - Cleanrooms and Associated Controlled Environments - Part 1: Classification of Air
Cleanliness - First Edition.

1ISO 14644-2 - Cleanrooms and Associated Controlled Environments — Part 2: Specifications for Testing
and Monitoring to Prove Continued Compliance with ISO 14644-1 — First Edition.

ISO/IEC 17025 - General requirements for the Competence of Testing and Calibration Laboratories.

(Copies of these documents are also available online at https://www.iso.org/iso/home.htm).

A.2.4 Order of precedence. Unless otherwise noted herein or in the contract in the event of a conflict between the
text of this document and the references cited herein, the text of this document takes precedence. Nothing in this
document, however, supersedes applicable laws and regulations unless a specific exemption has been obtained.

A.3 QUALITY SYSTEM REQUIREMENTS

A.3.1 Management responsibility. Management is responsible to ensure that the quality system is implemented
and successful in fulfilling its goals.

A.3.2 Quality system.

A.3.2.1 QM plan. The QM plan should consist of a volume or portfolio, or series of documents, which is adequate
to assure the quality of the device. This section is a guide in developing these documents. A summary of the
manufacturer's approach that makes specific reference to the manufacturer's actual procedures is also a method of
documenting the product assurance program plan. The documents authorizing and implementing changes should be
maintained. Any difference in treatment of different product lines within a plant should be stated and explained in the
QM plan, or separate QM plan's prepared for such different lines. The QM plan should contain, as a minimum,
documentation covering the items detailed herein, including all TRB information when applicable.

A.3.2.1.1 Functional block organization chart. This chart should show, in functional block-diagram form, the lines
of authority and responsibility (both line and staff) for origination, approval, and implementation of all aspects of the
product assurance program. Names of the incumbents are not necessary in this chart.

A.3.2.1.2 Baseline process flowchart. The flow (see 4.3 herein) should identify all major documents pertaining to
the inspection of materials, the production processes, the production environments, and production controls which
were used. The documents will be identified by name and number. Changes approved thereafter will be treated in
accordance with the approved document change control procedures in A.3.5 herein.

A.3.2.1.3 Design guidelines. Design guidelines used to design or verify the design of microcircuits intended to be
submitted for acceptance inspection (see A.3.4 herein).

A.3.2.1.4 Travelers. Travelers are used to track materials and products during production and testing.

A.3.2.1.5 Baseline index of documents. A list of the specification titles, document numbers, and revisions which
make up the QML program. This is the baseline the manufacturer is certified to at the certification audit.
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A.3.2.1.6 Manufacturer's self-audit. The manufacturer's self-audit program should identify key review areas, their

frequency of audit, and the corrective action system to be employed when variations from approved procedures or
specification requirements are identified.

A.3.2.2 Design, processing, manufacturing, and testing instructions. The manufacturer should maintain
documentation and instructions covering, as a minimum, the areas identified below. Procedures should exist which
will control the processes and materials which affect the quality of the devices. The following is a guideline for
developing these procedures; it is the manufacturer’s responsibility to develop necessary procedures to adequately
control the quality of their devices. These areas will normally be addressed by the manufacturer's standard drawings,
specifications, process instructions, and other established manufacturing practices.

a. Quality control operations (A.3.2).

b. Material handling (A.3.2.3).

c. Design, processing, rework, tool and materials standards, and instructions (A.3.2.3).

d. Conversion of customer requirements into manufacturer’s internal instructions (A.3.3).

e. Change control of design, process, and documentation (A.3.5).

f. Inspection of incoming materials, applicable utilities, and work in-process (A.3.6).

g. Incoming, in-process, and outgoing inventory control (A.3.6.2).

h. Performance verification operations (including test methods) (A.3.10.3).

i. Tool, gauge, and test equipment maintenance and calibration (A.3.11).

j- Failure and defect analysis and data feedback (A.3.13).

k. Failure corrective action and evaluation (A.3.14.1).

I. Control of non-conforming materials (A.3.14).

m. ESD handling control program (A.3.15.1).

n. Cleanliness and atmosphere control in work areas (A.3.15.2)

0. Personnel training and testing (A.3.18)

p. Packaging

A.3.2.3 Design, processing, manufacturing equipment, and materials instructions. Procedures should address

device design, processing, manufacturing equipment, and materials described in drawings, standards, specifications,
or other appropriate media covering the requirements and tolerances for all aspects of design and manufacturing
including equipment test and prove-in, materials acquisition and handling, design verification testing and processing
steps. As a minimum, detailed instructions should exist for the following items, and be adequate to assure that

quantitative controls are exercised, that tolerances or limits of control are sufficiently tight to assure a reproducible
high quality product, and that process and inspection records reflect the results actually achieved:

a. Incoming materials control (e.g. substrates, packages, active and passive chips or elements, wire, and
water purification).

b. Substrate fabrication operations.

c. Die, element, or substrate attachment.
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d. Interconnect (e.g., wire bonding).
e. Rework.
f.  Sealing.

A.3.2.4 Quality improvement program. The manufacturer should develop and implement a program for continuous
quality and reliability improvement of processes, including corrective and preventative action.

A.3.2.5 QM program (TRB option).

A.3.2.5.1 General. A QM program should be developed and implemented by the manufacturer, documented in the
QM plan, and controlled by the TRB. The QM program should ensure and demonstrate compliance to the minimum
performance requirements of this specification and outline a program for continuous improvement. A device
manufactured under this option should, as a minimum, be equivalent in form, fit, function, quality, and reliability to a
device manufactured in accordance with Appendix C.

A.3.2.5.2 Implementation. Appendix A should be used as a baseline for the QM program. From that baseline, this
option may be implemented incrementally by process, or by product line. After satisfying the minimum requirements
for validation, a manufacturer may implement alternative methods for addressing the requirements contained in the
baselined (Appendix C) flow while performing detection testing in accordance with Appendix C on the remainder of
the processes. The minimum requirements for the QM program which should be reviewed during validation are as
follows:

a. ATRB.
b. AQM plan.

c. Process/material confirmation and capability achievement procedures including technology qualification test
flows.

A.3.2.5.3 TRB. The manufacturer should establish a TRB and develop the necessary procedures to govern its’
operation. The manufacturer will be responsible for ensuring that the actions of the TRB result in products that meet
all customer and performance requirements. As a minimum, these operating procedures should address the
following:

a. Record retention.

b. Minimum organizational membership.

c. TRB charter.

d. Responsibilities.

e. System for recovery of data used in TRB decisions.
f.  TRB meeting structure.

g. Decision making/approval procedures.

h. Distribution of TRB minutes.

A.3.2.5.3.1 TRB organizational structure. The following functions, as a minimum, should be represented on the
manufacturer's TRB: Design, material procurement, assembly, test, reliability, and quality assurance. Other personnel
with decision making responsibilities affecting the product, its processes, or its production facility should participate as

required. The manufacturer should identify those organizations that shall be represented on the TRB. A responsible
technical representative within each of these organizations should be identified to the qualifying activity.
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A.3.2.5.3.2 TRB responsibilities. The TRB should oversee the manufacturer's qualified line, including the processes
and materials that continue to be controlled under Appendix C. The TRB should be responsible for the following:

a.

Developing, monitoring, maintaining and controlling the QM program and QM plan, and all supporting
documents and data.

Managing QM plan implementation.

Monitoring and controlling the self audit program.

Managing and maintaining the quality improvement programs.

Overseeing the process/material confirmation and change control activities.

Overseeing the initial process/materials certification/qualification and subsequent maintenance thereof.
Reviewing and analyzing data (e.g., Cpk data, defect data, rate of assembly failures, rate of failure returns,
and failure analysis results) and taking appropriate action to improve processes. When performance or
reliability of shipped microcircuits is called into question, the TRB should provide quick evaluation,
appropriate corrective action, and prompt notification of the problem to the qualifying activity.

Maintaining records of conditions found and actions taken.

Reporting status of the QM program to the qualifying activity.

Approving alternative methods that modify, substitute, or delete existing methods (e.g., inspection, testing,
screening, Cl and PI, or design/construction procedures of this specification).

A.3.2.5.4 Alternative method correlation, confirmation, and implementation procedures. This is the approach by
which inspection/testing/screening/Cl and PI or design/construction requirements within this specification should be
modified, substituted, or deleted. The manufacturer should develop methods for confirmation and maintenance of
process and material capability and for verification of design capability under this option. Test methods and
design/construction requirements of this specification are intended to address worst case application environments
for military product. Any alternate method used in lieu of testing, screening, or design/construction requirements
should be approved by the manufacturer's TRB and should document the specific areas of correlation between the
alternative method and the specification requirement it replaces (i.e., how it meets the specific application
environments of this specification) or if the requirement does not apply to a particular technology (see 3.9.1).
Alternative methods may be used by non-TRB companies with qualifying activity approval.

A.3.2.5.4.1 Correlation, confirmation, and implementation. The following is a typical flow.

a.

b.

e.

f.

Identify candidate requirements of this specification for alternative method.

Using data, identify any correlations between the candidate requirement and potential alternative
method(s).

Where correlations exist, develop and document alternative method(s).

Accumulate data off-line to confirm the capability of the alternative method(s) to assure meeting the
requirement.

Submit alternative method(s) for TRB approval.

Implement the alternative method(s) as directed by the TRB.

NOTE: If an alternative method is determined to no longer assure meeting the requirements of this specification, the
product should be inspected/screened/tested in accordance with the previous TRB approved baseline, until the
required capability is achieved.
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A.3.2.5.4.2 Alternative methods. For each candidate process under this option, the manufacturer should specify
and implement alternative methods that should be used to maintain each process/material capability such that it
continues to meet the minimum performance requirements of this specification. Examples of alternative methods are
design analysis, design of experiment (DOE), off-line reliability assessment, periodic capability certification, SPC,
embedded machine controls, manufacturer derived test methods, and automated methods with feedback controls.

A.3.2.5.4.2.1 Standard evaluation circuits (SEC). A manufacturer may utilize SEC's to evaluate the capability of
alternative methods and monitor product performance. The SEC design should be approved by the TRB and
controlled through the manufacturer's documentation system. SEC documentation should include construction,
dimensions, intended application (i.e., the processes it evaluates), and minimum acceptable limits (e.g., mechanical
or electrical values).

A.3.2.5.4.2.2 Periodic assessment of alternative methods. Alternative methods should be periodically assessed,
as necessary (determined and documented by the TRB), to assure their continued effectiveness. This periodic
assessment is a tool for the TRB to aid in monitoring and maintaining product quality. Methods for periodic
assessment may include stress-to-failure tests, failure mode analysis, or analytic prediction modeling. If an
alternative method is determined to no longer meet the initial requirement (i.e., Appendix C), the manufacturer should
implement the appropriate previous TRB approved baselined inspection/screening/testing/step.

A.3.2.5.5 TRB records. Records of the TRB's membership, deliberations, and decisions should be maintained,;
dissenting opinions should be recorded. As a minimum, TRB minutes and associated data should be maintained for
5 years.

A.3.3 Conversion of customer requirements. The manufacturer should develop a system by which customer
requirements and all requirements of this specification, are converted into working instructions. The results of this
review, including alternate methods, shall be documented and made available to the customer upon request. As part
of the conversion of customer requirements process for TRB companies, the manufacturer should generate a
Customer compliance matrix (CCM) for each product that documents the means by which the end-item quality,
reliability, and customer/specification requirements should be met and the next level assembly environment should be
considered. Required process capabilities and specific internal documents used by the manufacturer to control,
monitor, or assess processes and materials should be specified in the CCM. The CCM should be approved by the
TRB or procuring activity when specified by contract. The CCM should be kept current.

A.3.4 Design requirements. The manufacturer should develop an approach for device design when applicable.
The design approach should include the following:

a. Design guidelines/handbook. The design guidelines/handbook should define the manufacturer's qualified
processes and materials as they relate to the design including the interactions between the application
environment and affected materials/processes. Any design requirement not in accordance with this
specification should be recorded. These guidelines should form the basis for all designs to be
manufactured under the QM program.

b. Design models/procedures for worst case temperature and electrical extremes.

c. Rules check procedures, covering the following areas, as applicable:

(1) Design rules check (DRC) - geometric and physical.

(2) Electrical rules check (ERC) - shorts and connectivity.

(3) Reliability rules - Electromigration and current density, IR drops, latchup, single event upset (SEU),
hot electrons, ESD, burn-out, or backgating, as applicable.

(4) RHA rules - applicable radiation environments.
d. Thermal design verification procedures.

e. Reliability design verification procedures. Worst case circuit design.
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f.  Package design performance verification procedures.
g. Feedback loop from design/material/process development activities into design guidelines.
h. Next level assembly environment (e.g. hand solder device or wave solder device to the next level assembly).

A.3.4.1 Changes in design, materials, or processing. Records should document the change, the date the change
is made, traceability of the first change through processing and testing, and justification for the change.

A.3.5 Change control. Procedures should address the methods and procedures for implementation and control of
changes in device design, processing, and documentation; and for making change information available when
applicable. This includes changes made for cost reduction and continuous improvement. The manufacturer should
assure that the correct revisions of all documents are available to the appropriate people.

A.3.5.1 Configuration control. Changes are categorized into three classifications.

Class Description

| Major changes
Il Minor changes
1 Editorial changes

All changes in design, substitution of materials or processes, or modifications to baselined documentation (i.e., all
class |, Il, and lll changes) for any hybrid microcircuit should be processed in accordance with established change
control procedures.

a. Class I: Class | changes are those changes that may affect the performance, quality, reliability, radiation
(when specified), or interchangeability of the product (see Table E-I of Appendix E for representative
examples of major changes). Acquiring activity approval shall be required if specified by contract.

b. Class Il: Class Il changes are all changes except class | and class Il changes (e.g., conformance to the
performance specification revision, vendor metallization mask change, or package height change within the
envelope tolerances of the detail drawing.). Control procedures, records, and rationale for the changes
should be kept available for review.

c. Class lll: Class lll, editorial changes, are those changes to documentation necessary to ensure the
understanding and execution of the affected document (e.g., format changes, spelling, or word identity).
Change documentation history for class Ill type changes should be kept available for on-site review.

A.3.6 Control and acceptance of incoming materials.

A.3.6.1 Supplier control program. The capability of supplied material may be validated through a supplier
certification system. This system selects and monitors suppliers in order to guarantee that the supplied material
should meet and maintain required capability levels (e.g., Cpk, ppm). Supplier certification is granted based on
consistent proof that their product conforms to the specification requirements, through implementation of SPC and
quality control systems analogous to those herein. Conventional element evaluation is not required when the
elements are purchased from certified suppliers. Material may be procured from vendors who are not certified; such
material should be evaluated in accordance with Appendix C of this specification or alternative methods approved by
the TRB or the QA. The following are the minimum documentation requirements for each supplier controlled under
this program:

a. A description of the vendor quality assurance plan with status update reports as required by the TRB or QA.
b. A description of the procedure used by the vendor for notification of changes in materials or processes.

c. A quality assurance procedure that can be performed by either the vendor or the manufacturer, or a
combination of the two.
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A.3.6.2 Incoming, in-process, and outgoing inventory control. Procedures should address methods and
procedures which are used to control storage and handling of incoming materials, work in-process, and warehoused
and outgoing product in order to achieve such factors as age control of limited-life materials; and prevent inadvertent
mixing of conforming and nonconforming materials, work, or finished product. Each area should maintain identity of
work in process.

A.3.7 Customer supplied material. A system should be in place to track and control all customer supplied material.

A.3.8 Traceability.

A.3.8.1 Material and element traceability. Traceability for each device, all adhesives and coatings shall be
traceable to a material production lot, inspection lot, or other specified grouping. All elements and materials used for
Classes G, H, K, F, and L will be traceable to the element manufacturer’s production lot. Traceability for die for Class
G, H, K, F, L and parts identified as radiation hardened, is to the wafer lot. For Class K and L traceability shall be
from the device serial number to specific wafer lot.

A.3.8.2 Process/test traceability. Each device, or each group of devices, which have been fabricated as a
common batch, will be identifiable through means of production travelers or similar documentation such that the
complete manufacturing history, including rework, will be recorded. The records should include, as a minimum, the
performance date of all identified production process steps, the specification, number of production process steps,
and the identification of the operator performing the process steps. The records will be retained in accordance with
A.3.16.

A.3.8.3 Production lot traceability. The manufacturer shall maintain production lot traceability. In addition for Class
K devices, see production lot definition.

A.3.8.4 Country of manufacture. The manufacturer shall maintain traceability to the location(s) where the
baselined assembly processes were performed.

A.3.8.5 Production lot identification. Records should identify when each production or inspection lot was
processed through each area. These records should identify, for each production or performance verification lot (as
applicable) of finished product, test/inspections performed and results, device serial numbers, date of completion, lot
identification, device specification, lot disposition, and the number of devices at seal, shipped, and stocked.

A.3.9 Process control. The manufacturer should define all processes and methods used to assure the capability
and consistency of the processes. As a minimum, all critical process parameters should be defined. The
manufacturer should define process monitors as appropriate.

A.3.9.1 Process and materials controls. Records should cover the implementation of tools such as control charts
(e.g., X and R charts) or other means of indication of the degree of control achieved at the points in the material,
utility, and assembly process flow documented in the manufacturing instructions. Records should also indicate the
action taken when each out-of-control condition is observed, and the disposition of product processed during the
period of out-of-control operation.

A.3.10. Inspection and testing

A.3.10.1 Inspection operations. Procedures should address inspection operations specifying type of inspection,
sampling and test procedures, acceptance and rejection criteria, and frequency of use.

A.3.10.2 Quality control operations. Procedures should address quality control operations specifying the type,
procedures, rating criteria, action criteria, records, and frequency of use.

A.3.10.3 Performance verification operations. Procedures should address performance verification operations
specifying the type, procedures, equipment, judgment, and action criteria, records, and frequency of use.

A.3.10.4 Inspection operations. Records of inspection operations should cover the tests or inspections made, the
materials group (e.g. lot, batch.) inspected, the controlling documentation, the date of completion of inspection, the
amount of material tested, and acceptance, rejection, or other final disposition of the material.
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A.3.11 Tool, gauge, and test equipment maintenance and calibration. Procedures should address the maintenance
and calibration procedures, and the frequency of scheduled actions, for tools, gauges, and test equipment in
accordance with the requirements of ISO/IEC 17025 or equivalent. For electrical test see MIL-STD-883 electrical test
equipment accuracy requirements.

A.3.11.1 Equipment calibrations. Records should cover the scheduled calibration intervals for each equipment
item, the dates of completion of actual calibration, identification of the group performing the calibration, and
certification of the compliance of the equipment with documented requirements after calibration, in accordance with
ISO/IEC 17025 or equivalent.

A.3.12 Examples of assembly and verification travelers. Screening and conformance inspection verification
travelers should be maintained on a current basis. When in-line inspections replace end-of-line verifications (i.e.,
alternate group A or B) the traveler should include evidence of required inspections. The traveler should include
information necessary to adequately detail the steps utilized in the production and testing of the devices, including all
manufacturer imposed tests. As a guide, the following information should be available:

a. Name or title of operation and specification number of each process or test.

b. Identify PIN, date code, and manufacturer internal lot identification number.

c. Date of test and operator identification.

d. Calibration control number or equipment identification of all major equipment components used for test.
e. Quantity tested and rejected for each process or test and actual quantity tested, if sampled.

f.  Serial numbers of passing and failing devices, when applicable.

g. Time in and out of process, or test, if critical to process, or test, results (i.e., burn-in and 96-hour window).
h. Specific major conditions of test that are verifiable by operator including times, temperature, and rpm.

i.  The percent defective calculated and the pattern failure analysis for burn-in.

j- Burn-in or life test board serial number or test circuit identification number and revision.

k. All required variables data except for electrical tests (use attachments if applicable).

I.  For electrical tests, test program number and revision, and identify when variables data is required.

A.3.13 Failure and defect analysis and data feedback. Procedures should address methods for identification,
handling, analysis, and disposition of failed or defective devices.

A.3.13.1 Procedure in case of test equipment failure or operator error. Whenever a device is believed to have
failed as a result of faulty test equipment or operator error, the failure will be entered in the test record which will be
retained for review along with a complete explanation verifying why the failure is believed to be invalid.

NOTE: ESD failures will be counted as rejects and not attributed to equipment or operator error for screening, group
A, and end-point electrical tests of screening, Cl and PI, and qualification and method 5005 of MIL-STD-883.

A.3.13.1.1 Procedure for sample tests. When it has been established that a failure is due to test equipment failure
or operator error, and it has been established that the sample device has been damaged or degraded, a replacement
device from the same inspection lot may be added to the sample. The replacement device will be subjected to all
tests to which the discarded device was subjected prior to its failure and to any remaining specified tests to which the
discarded device was not subjected prior to its failure. The manufacturer, at their own risk, has the option of
replacing the failed device and continuing with the tests before the validity of the test equipment failure or operator
error has been established.
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A.3.13.1.2 Procedure for screening tests. When it has been established that a lot failure during screening test is
due to operator or equipment error, and it has been established that the remaining product has not been damaged or
degraded, the lot, or surviving portion of the lot, may be resubmitted to the corrected screening test in which the error
occurred. Failures verified as having been caused by test equipment failure or operator error will not be counted in
the PDA calculation (when applicable).

A.3.13.2 Failure and corrective action reports. When the procedures of A.3.13.1.1 and A.3.13.1.2 are used in
continuing sample tests or resubmitting lots for screening tests, the manufacturer will document the results of their
failure investigations and corrective actions.

A.3.14 Failure analysis and corrective action program. The manufacturer should develop the procedures for
testing, analyzing, and taking corrective actions on failed parts from all stages of manufacturing, including field
returns. The program should include the specific steps to be followed in order to correct any process that is out of
control. The manufacturer should also develop procedures for corrective actions to nonconformities other than failed
parts.

A.3.14.1 Reports and analyses of defective devices and failures. Records of defective devices should cover the
source from which each device was received, the test or operation during which failure occurred or defects were
observed, and prior testing or screening history of the device, the date of receipt, and the disposition of the device.
Records of failure and defect analyses should cover the nature of the reported failure or defect (failure or defect
mode), verification of the failure or defect, the nature of any device discrepancies which were found during analysis
(failure or defect mechanism), assignment of the failure activating cause if possible, the date of completion of the
analysis, identification of the group performing the analysis, disposition of the device after analysis, and the
distribution of the record. The record should also address the relationship of observed failure or defect modes in
related lots or devices and, where applicable, corrective action taken as a result of the findings.

A.3.15 Atmospheric control and handling.

A.3.15.1 ESD handling control program. Procedures should address the ESD handling control program
documentation. This includes methods, equipment and materials, training, packaging, handling, and procedures for
handling ESD sensitive devices.

A.3.15.2 Cleanliness and atmosphere control in work areas. Procedures should address instructions for
cleanliness and atmosphere control in each work area in which unsealed devices, or parts thereof, are processed or
assembled. Controlled work areas should be established in accordance with ISO 14644-1 or equivalent. Airborne
particulate class limits shall be as defined by ISO 14644-1. A method for class verification and reverification shall be
documented and implemented. ISO 14644-2 may be used for a guide. Action and absolute control limits (at which
point work stops until corrective action is completed) based on historical data and criticalness of the process in each
particular area, should be established. A method for the identification and control of foreign material, equivalent to or
better than the foreign material control program described in method 2017 of MIL-STD-883, should be employed.

A.3.16 Control of quality records.

A.3.16.1 Records to be maintained. Records shall be legible and maintained which will adequately describe the
processes, materials, inspections, and tests which affect the quality of the device for appropriate amounts of time
such that quality concerns and customers are properly supported (e.g. method 5011 of MIL-STD-883 test records,
Group C, QML, package evaluation testing, and alternate methods). The records pertaining to production processes,
incoming, and in-process inspections should be retained for a minimum of 3 years (7 years for Class K) and those
pertaining to performance verification retained for a minimum of 5 years (7 years for Class K) after performance of the
inspections. Records pertaining to alternate methods, group C testing, QML, package evaluation, and method 5011
testing shall be retained for 5 years (7 years for Class K) after the process or materials affected have been removed
from the qualified flow.
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A.3.16.1.1 Computerized records. Computerized records are optional provided they clearly and objectively
indicate that all requirements of this document have been met. The computerized records for traceability, screening,
and conformance inspection should be readily accessible and available to Government personnel for review and an
appropriate electronic or hard copy provided to the qualifying activity as required. Computerized records, when used,
should be maintained with controls sufficient to easily provide the necessary information and traceability, including
identification of individual and time of input. The integrity of the system and the data should be maintained.

A.3.16.2 Altered records. Altered records should identify all information necessary to maintain proper traceability
and the integrity of the original data and justification for the change.

A.3.17 Internal quality audits.

A.3.17.1 Self-audit requirements. The manufacturer should have a self-audit program which assists in determining
what areas need improvement. The self-audit program should be approved, monitored, and controlled by the
manufacturer's TRB, when applicable.

A.3.17.1.1 Self-audit representatives. The designated auditors should be independent from the area being
audited. If the use of an independent auditor is not practical; then, as a minimum, another individual should be
assigned to participate in the audit or review the results with the auditor from the area. The auditors should be
trained in the area to be audited, in the applicable defense specification requirement, and provided with an
appropriate checklist for annotating deficiencies. Prior to the audit, the assigned auditor should review the previous
audit checklist and deficiencies to assure corrective actions have been implemented and are sufficient to correct the
deficiencies.

A.3.17.1.2 Audit deficiencies. All audit deficiencies should be documented on the appropriate checklist and a copy
submitted to the department head for corrective action. All corrective actions should be agreed to by the quality
organization or review board.

A.3.17.1.3 Audit follow-up. All audit reports should be filed and maintained. A procedure should be established to
follow up on all audit deficiencies to assure that the corrective actions have been implemented in a timely manner.
The system (e.g., management review) should also review the acceptability and timeliness of all corrective actions
and determine if any deficiencies have repeated since the last required self-audit. If any deficiencies have occurred
two or more times in the predetermined time period, additional corrective actions should be taken to assure
immediate correction of the problem including notification of applicable organizations.

A.3.17.1.4 Audit schedules. The original audit frequency is established by the manufacturer normally not to
exceed 1 year for each area.

A.3.17.1.5 Self-audit report. The manufacturer keeps the self-audit report on file for the established amount of
time prescribed by the manufacturer's record retention requirements, and makes the self-audit report, deficiencies,
and corrective actions taken available for review by the qualifying activity.

A.3.17.1.6 Self-audit areas. The self-audit should be performed on all areas which directly affect the quality of the
device.

A.3.17.1.7 Self-audit checklist. The audit checklist should be approved and maintained under document control.
The checklist is intended to assure that the quality assurance system is adequate and followed by all personnel in
each area.

A.3.18 Personnel training and testing. The procedures should address the training and testing practices employed
to establish, evaluate, and maintain the skills of personnel engaged in reliability critical work including the form,
content, and frequency of use.

A.3.18.1 Personnel training and testing. Records should cover the nature of training or testing given (e.g., when it
was given, how long it lasted, and who was trained and tested). An effective training program should address
various types of training (e.g. formal or on-the-job.) identification of critical areas, evaluation and re-evaluation, and
the use of trained personnel.
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Appendix B has been combined with the previous appendix. The appendix letter will be held for future use.
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GENERIC PERFORMANCE VERIFICATIONS FOR HYBRID
AND MULTICHIP MODULE TECHNOLOGIES

C.1 SCOPE

C.1.1 Scope. This appendix is intended to be used by manufacturers in developing their baseline flow of processes,
tests, and inspections. This appendix provides an acceptable standard which may be used to verify the performance
requirements of compliant devices. This appendix is a mandatory part of the specification. The information contained
herein is intended for compliance. Manufacturers may demonstrate a test and inspection system that achieves at least
the same level of quality as could be achieved by complying with this appendix. These standards may be used as is, or
as modified in accordance with 3.9.1. The test flow presented in this appendix may not be appropriate for all
technologies. For these types of devices this appendix should be used as a starting point in developing an appropriate
test flow.

C.1.2 Description of Appendix C. This appendix contains the standard testing and inspection approach to verifying
the performance requirements of this specification. This approach is a five-step approach consisting of an element
evaluation program, a process control program, a screening program, a conformance inspection (Cl) and periodic
inspection (Pl) program, and a qualification program.

PARAGRAPH PAGE
C.1 SCOPE 35
C.2 APPLICABLE DOCUMENTS 35
C.3 ELEMENT EVALUATION 36
C.4 PROCESS CONTROL 72
C.5 DEVICE SCREENING 75
C.6 CONFORMANCE INSPECTION AND PERIODIC INSPECTION 79
C.7 QUALIFICATION 90

C.2 APPLICABLE DOCUMENTS

C.2.1 General. The documents listed in this section are specified in sections C.3, C.4, C.5, C.6, or C.7 of this
specification. This section does not include documents cited in other sections of this specification or recommended
for additional information or as examples. While every effort has been made to ensure the completeness of this list,
document users are cautioned that they must meet all specified requirements of documents cited in sections C.3,
C.4, C.5, C.6, or C.7 of this specification, whether or not they are listed.

C.2.2 Government documents.

C.2.2.1 Specifications, standards, and handbooks. The following specifications, standards and handbooks form a
part of this document to the extent specified herein. Unless otherwise specified, the issues of these documents are
those cited in the solicitation or contract.

DEPARTMENT OF DEFENSE SPECIFICATIONS

MIL-PRF-19500 - Semiconductor Devices, General Specification for.
MIL-PRF-38535 - Integrated Circuits (Microcircuits) Manufacturing, General Specification for.

DEPARTMENT OF DEFENSE STANDARDS

MIL-STD-202 - Test Method Standard for Electronic and Electrical Component Parts.

MIL-STD-750 - Test Method Standard for Semiconductor Devices.

MIL-STD-883 - Test Method Standard Microcircuits.

MIL-STD-981 - Design, Manufacturing and Quality Standards for Custom Electromagnetic Devices for
Space Applications.

(Copies of these documents are available online at https://quicksearch.dla.mil)
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C.2.3 Non-Government publications. The following documents form a part of this document to the extent specified
herein. Unless otherwise specified, the issues of these documents are those cited in the solicitation or contract.

JEDEC — SOLID STATE TECHNOLOGY ASSOCIATION (JEDEC)

JEP142 - Obtaining and Accepting Material for Use in Hybrid/MCM Products.
JESD213 - Standard Test Method Utilizing X-RAY Fluorescence (XRF for Analyzing Component
Finishes and Solder Alloys to Determine Tin (Sn) — Lead (Pb) Content.

(Copies of these documents are available online at https://www.jedec.org/)

ELECTRONIC COMPONENTS INDUSTRY ASSOCIATION (ECIA)

ECIA EIA-469 — Standard Test Method for Destructive Physical Analysis (DPA) of Ceramic Monolithic
Capacitors

(Copies of this document are available online at https://www.ecianow.org)

C.2.4 Order of precedence. Unless otherwise noted herein or in the contract, in the event of a conflict between the
text of this document and the references cited herein, the text of this document takes precedence. Nothing in this
document, however, supersedes applicable laws and regulations unless a specific exemption has been obtained.

C.3 ELEMENT EVALUATION

C.3.1 Description of element evaluation. Element evaluation is used to verify that procured materials and devices
meet their specified characteristics and are adequate to perform as intended under the conditions experienced in the
application. Element characteristics required to assure device performance and assembly process capability shall be
identified. These evaluations should be completed on all materials prior to their use in production devices (see table
C-l). These evaluations may be modified by the manufacturer based on:

a. Element quality and reliability history.

b. Device quality and reliability history.

c. Supplier history.

d. Supplier/manufacturer relationship.

e. Possible impact of element evaluation failure after assembly.

NOTE: Elements used in compliant hybrid microcircuits with element evaluation successfully completed prior to the
implementation date of this specification are permitted and shall follow the element evaluation requirements in MIL-
PRF-38534 at the time element evaluation was initiated.

Acquiring activities may request as part of a purchase order that all internal raw elements of a specific hybrid under
contract be fully compliant to the latest element evaluation requirements of this specification.

Elements may be assembled into the device prior to final element lot acceptance. The hybrid manufacturer will have
a system, approved by the qualifying activity, to maintain traceability of all such elements for the purpose of element
containment. This system should be employed only when a work stoppage situation is encountered, schedule is
affected, or when a lengthy test is required. For Class K devices, elements may be assembled into the device only
with acquiring activity approval. For all classes, element evaluation will be successfully completed prior to device
shipment.

C.3.1.1 Element evaluation guidance. JEP142 provides guidance regarding design considerations, material
assessment techniques, and recommendations for material acceptance prior to use in hybrid/MCM products. JEP
142 is not an alternate element evaluation and shall not supersede any element evaluation requirements of Class H
and Class K of this document.
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C.3.2 General.

C.3.2.1 Sequence of testing. Subgroups within a group (table) of tests may be performed in any sequence, but
individual tests within a subgroup will be performed in the sequence indicated.

C.3.2.2 Sample selection. Samples will be randomly drawn from inspection lots or in-line production samples as
applicable. The sample size columns in the evaluation tables give minimum quantities to be evaluated with
applicable accept number enclosed in parentheses.

C.3.2.3 Class requirements. Class K and Class H element evaluation requirements are identified by X's in the
appropriate column locations of evaluation tables.

C.3.2.4 Location of element evaluation. Element evaluation may be performed at the element supplier facility (or
other facility approved by the device manufacturer) or at the device manufacturing facility.

C.3.2.5 Characteristics. Characteristics to be verified will be those necessary for compatibility with the element
acquisition documents and assembly procedures and at least those which cannot be verified after assembly, but
could cause functional failure.

C.3.2.6 Protection from electrostatic discharge. Suitable handling precautions and grounding procedures will be
taken to protect ESDS elements from accidental damage.

C.3.2.7 Electrical test specifications. Electrical test parameters, values, limits (including deltas when applicable),
and conditions will be specified in the element acquisition documents.

TABLE C-l. Element evaluation summary.

Element Paragraph Table or MIL-STD-883
method

Microcircuit dice C.3.3 Table C-lI
Semiconductor dice C.33 Table C-11-1
Wire Bondable and Surface Mount Resistors. C.34 Table C-IlI
Capacitors, Ceramic C.34 Table C IlI-1
Chip Capacitors, Solid Tantalum C.34 Table C 11I-2
Capacitors, MOS — NMOS C.34 Table C 1lI-3
Coils, Transformers C.34 Table C IlI-4
Surface acoustic wave (SAW) elements C3.5 Table C-IV
Alternate evaluation C.3.6 N/A
Substrate evaluation C.37 Table C-V
Package evaluation C.3.8 Table C-VI
Integral substrate/package evaluation C.3.9 Table C-VII
Polymeric material evaluation C.3.10 Method 5011
Sub-assembly evaluation C.3.11 Table C-VII-1

C.3.3 Microcircuit and semiconductor dice. Microcircuit and semiconductor dice from each wafer lot will be
evaluated in accordance with tables C-Il, C-1l-1 and C.3.3.1 through C.3.3.6.1. For Class H devices, element
evaluation testing is not required for JANHC or JANKC discrete semiconductor MIL-PRF-19500 qualified die or for
MIL-PRF-38535 Class Q or Class V qualified die that is supplied on a SMD and listed on the applicable QML. For
Class K devices, element evaluation is not required for JANKC discrete semiconductor MIL-PRF-19500 qualified die
or for MIL-PRF-38535, Class V qualified die that is supplied on a SMD and listed on the applicable QML.

C.3.3.1 Subgroup 1, 100 percent electrical test of dice. Each die will be electrically tested, which may be done at the

wafer level provided all failures are identified and removed from the lot when the dice are separated from the wafer.
When wafer/die level testing requirements are not specified in the procurement documents, the manufacturer/die
supplier will choose the parameters, conditions, and limits to assure compliance with the electrical characteristics.
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C.3.3.2 Subgroup 2, 100 percent visual inspection of dice. Each die will be visually inspected to ensure

conformance with the applicable die related requirements of method 2010 of MIL-STD-883; methods 2069, 2070,
2072, and 2073 of MIL-STD-750; and the element acquisition documents.

C.3.3.3 Sample evaluation of assembled dice.

C.3.3.3.1 Test samples. A sample of dice from each wafer lot will be evaluated in accordance with tables C-Il and
C-11-1, subgroups 3 through 6 as applicable, and C.3.3.3.2 through C.3.3.6.1.

C.3.3.3.2 Test sample preparation. All test samples assembled by the hybrid manufacturer may use similar
methods and materials (standard evaluation attach material for the element unless otherwise specified, same wire
material, similar wire diameters as specified herein) used in the end item application. If the test samples are not being
prepared by the hybrid manufacturer, all test samples shall be assembled using the same or similar assembly
methods as flowed down by the hybrid manufacturer. If not flowed down, the outside vendor may use their standard
practices. The hybrid manufacturer shall review the wire material and diameter upon receipt and as required, shall
perform similar wirebond evaluation to meet the end use application (i.e. gold vs aluminum wire material, 0.7 to 1.3
mil gold wire are similar, 2.0 to 3.0 mil gold wire are similar, 0.7 to 1.3 mil aluminum wire are similar, 4.0 and 5.0
aluminum wire are similar, 8.0 and 10.0 aluminum wire are similar, 12.0 and 15.0 aluminum wire are similar).

C.3.3.4 Subgroups 3 and 4.

C.3.3.4.1 Sample size. The Class H sample will consist of at least ten die from each wafer lot. The Class K
sample will consist of three die from each wafer and a total of at least ten die from each wafer lot. If one wafer is
evaluated, then ten die shall be tested. If ten wafers are evaluated, then 30 die (three from each wafer) shall be
tested.

C.3.3.4.2 Internal visual. Each sample will be visually inspected to ensure conformance with the applicable requirements
of method 2010 of MIL-STD-883; methods 2069, 2070, 2072, and 2073 of MIL-STD-750; and the element acquisition
documents.

C.3.3.4.3 Electrical test. For interim, post burn-in, and final electrical tests, the minimum requirements for
microcircuits and semiconductor dice will include static tests at each of the following:

a. +25°C.
b. Maximum rated operating temperature.
c.  Minimum rated operating temperature.
C.3.3.5 Subgroup 5.
C.3.3.5.1 Sample size. From each wafer lot, a sample of at least five die requiring ten bond wires minimum will be selected.

C.3.3.5.2 Wire bond strength testing. For wire bond strength testing:

a. A minimum of ten wires consisting of die-to-package, die-to-die, or die-to-substrate bonds will be
destructively pull tested. An equal number of bonds will be tested on each sample die.

b. For beam lead and flip-chips, five devices shall be tested.

c. The element metallization shall be acceptable if no failure occurs. If only one wire bond fails, a second
sample shall be selected in accordance with C.3.3.5.1 and subjected to subgroup 5 evaluation. If the
second sample contains no failures, the bonding test results are acceptable and the lot of dice is
acceptable. If the second sample contains one or more failures, or if more than one failure occurs in the
first sample, the lot of dice shall be rejected.

d. The rejected wafer lot may be resubmitted to subgroup 5 evaluation if the failure was not due to defective
die metallization.
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C.3.3.6 Subgroup 6, scanning electron microscope (SEM).

C.3.3.6.1 Sample selection and reject criteria. Microcircuit sample selection and reject criteria shall be in
accordance with method 2018 of MIL-STD-883 on a homogeneous lot. Discrete semiconductor devices with oxide
steps or expanded contacts shall be tested with the sample selection and reject criteria in accordance with method
2077 of MIL-STD-750. In cases when dice are very large and comprise a large area of the wafer, the qualifying
activity may approve other alternate sample selection plans.
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TABLE C-Il. Microcircuit dice evaluation requirements.

Subgroup | Class Test Specification or Standard Method | Condition Comments Quantity | Reference
paragraph
K| H (accept | MIL-PRF-
number) 38534
X | X Element Electrical Per Acquisition Document 25°C 100% C.3.3.1
2 X Element Visual MIL-STD-883 2010 B 100% C.3.3.2
X Element Visual MIL-STD-883 2010 A
3 X Internal Visual MIL-STD-883 2010 B 10(0) C.3.33
X Internal Visual MIL-STD-883 2010 A C.3.34.2
4 X Initial Electrical Per Acquisition Document 25°C 10(0)
Record Data
X Temperature Cycle MIL-STD-883 1010 C 20 Cycles C.3.3.3
X Mechanical Stress MIL-STD-883 - Constant 2001 A Y1 Direction
1/ Acceleration
MIL-STD-883 - Mechanical Shock 2002 B Y1 Direction
X Interim Electrical Per Acquisition Document 25°C
Record Data
X Burn-In 2/ MIL-STD-883 1015 240hrs Min. at Tcor Ta =
125°C Min.
X Post-BI Electrical 3/ Per Acquisition Document 25°C, -55°C, 125°C C.3.343
Record Data
X Steady State Life 2/ MIL-STD-883 1005 1000 hrs at
Tc or Ta =125°C Min. or
500hrs at Tc=150°C Min.
X | X Final Electrical 3/ Per Acquisition Document 25°C, -55°C, 125°C C.3.34.3
Record Data
5 X | X | Wirebond Evaluation MIL-STD-883 2011 Bake for 1 hour minimum | 10(0) or C.3.3.3
4/ @ +300°C (Bimetallic 20(1) C.3.35
bonds only) wires
6 X SEM 5/ MIL-STD-883 2018 See 5/ C.3.3.6

See footnotes at end of table.
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TABLE C-II. Microcircuit dice evaluation requirements - Continued.

Either test method is applicable.

High power devices may be tested at Max Tj when Ta/Tc would cause Tj to exceed max operating temperature.
Perform Delta Limit Calculation results against the previous electrical test performed when required by the
acquisition document.

/ Bond wires must be selected to accurately reflect the wire bond system used on the hybrid.

The quantity accept (reject) requirements specified herein for element evaluation supersede the sample size and
selection requirements of method 2018 of MIL-STD-883. If the die are from a known homogeneous single wafer,
then the sample size shall be 4 devices randomly selected from the wafer. If the die are from a non-
homogeneous wafer lot (traceability is unknown or no objective evidence is available for verification), then the
sample size shall be 8 devices randomly selected from the population. If the die are from known homogeneous
multiple (two or more) wafers, then the sample size shall be 4 devices randomly selected from each of two wafers
in the lot, 8 devices total. If any wafer from the lot fails, all remaining wafers in the lot must be tested (4 devices
randomly selected from each wafer) to be verified as acceptable for use.
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TABLE C-lI-1. Semiconductor dice evaluation requirements.

Test Specification Method Comments Reference
§ g _ - o} or Standard T paragraph
o z% S < a;: _ g c >_§ MIL-PRF-
TR B . £ 25 | e
o © 3l 5 ' I W ) ° g =
8| O 3|3 eg W& 5 &%
® 22 | 2| 8 %) o 8
gl s | OO Q <
[ = = —
K| H
1| X | X Element X X | X X X [ X Per Acquisition 25°C 100% C.3.3.1
Electrical Document
2 |1 X|X Element X MIL-STD-750 2069 100% C.3.3.2
Visual
XX X 2070
X | X X X X 2072
X | X X X 2073
3| XX Internal X MIL-STD-750 2069 10(0) C.3.33
Visual
X | X X 2070 C.3.342
X | X X X X 2072
X | X X X 2073
4 | X Initial X X | X X X | X Per Acquisition 25°C 10(0)
Electrical 1/ Document Record Data
X Temperature | X | X | X X X | X MIL-STD-883 1010 C 20 Cycles C.3.3.3
Cycle 2/
MIL-STD-750 1051 C 20 Cycles
X Surge X MIL-STD-750 4066 B
X A

See footnotes at end of table.
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TABLE C-lI-1. Semiconductor dice evaluation requirements - Continued.
Test —| N Specification Method Comments Reference
g 2 I g or Standard % | paragraph
a S o 2l o . [} c 2 MIL-PRF-
> w o Q g ) o o 2 E
ol @ JL N CE 5% 2 £5 | 38534
o © S o Il W8 @+ O e S =
S| © 17 A IR Y RO 5 &%
@ 22 | 938 ? © g
o ® ol Aa (@) <
= = ~
K |H
4 Mechanical X X | X | X X | X MIL-STD-883 - 2001 Y1 Direction 10(0)
Stress 2/ 3/ Constant 5000g
Acceleration
MIL-STD-750 - 2006
Constant
Acceleration
X X X | X | X X | X MIL-STD-883 - 2002 Y1 Direction
Mechanical Shock
MIL-STD-750 - 2016 Y1 Direction
Mechanical Shock 1500g
X Interim X X | X X X Per Acquisition 25°C
Electrical 1/ Document Record Data
X High X| X MIL-STD-750 1039 80% Min. of rated C.3.33
Temperature VCB (bipolar), as
Reverse Bias applicable.
(HTRB) 4/
X X MIL-STD-750 - 1042 80% Min. of rated
Burn-in (Power VGS.
MOSFET)
MIL-STD-750 -
Gate Bias (IGBT)
X X | X MIL-STD-750 - 1038 80% Min. of rated
Burn-in (Power) VR or VRWM when
MIL-STD-750 - DC conditions are
Reverse Bias specified. 95-100%
(Zener, Rectifier) of VRWM, when
half sine condition
is specified.

See footnotes at end of table.
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TABLE C-lI-1. Semiconductor dice evaluation requirements - Continued.

*
Test _ . - Specification Method Comments Reference
% g 5 - 039 or Standard g paragraph
a =) e @ - 3 c ¥e! MIL-PRF-
3| o Dle e 58 .Y, S Z2E | 38534
o> © §| 6| +| +B @ O S g =
S| O - SRR RCHT R 5 RS
Z 2|21 9|3 7 © S
® @ (] a o <
|- = ~
K |H
4 | X Interim X | X | X X X | X Per Acquisition 25°C 10(0)
Electrical Document Record Data
1/ 4/
X Burn-In X | X MIL-STD-750 1039 240hrs Min at
Tj=Max rated,
+0°C, -25°C
X X MIL-STD-750 1042 240hrs Min at
Tj=Max rated,
+0°C, -25°C
X X X MIL-STD-750 1038 240hrs Min at
Tj=Max rated,
+0°C, -25°C
X X MIL-STD-750 1040 240hrs Min at
Tj=Max rated,
+0°C, -25°C
X Post Bl X | X | X X X | X Per Acquisition 25°C, -55°C, C.3.343
Electrical Document 125°C
1/5/ Record Data

See footnotes at end of table.
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TABLE C-II-1. Semiconductor dice evaluation requirements - Continued.
Test _ | . . Specification Method Comments Reference
g g 5 - g or Standard g paragraph
a = o | 2 . (e} c ! MIL-PRF-
3| 2 21218138 Y o S £5 | 38534
D O 6 6 ! 0 Q- O © © c
5| O 5l B | S| gg Y 5 38
Z 2121 2|38% o © 8
S| © o a o <
(g = ~
K| H
4 | X Steady X | X MIL-STD-750 1039 B 1000hrs at Tj=125°C | 10(0)
State Life 500hrs at Tj=150°C
240hrs at Tj=175°C
X X MIL-STD-750 1042 A 1000hrs at Tj=125°C
500hrs at Tj=150°C
240hrs at Tj=175°C
80% Vds Min.
X X X MIL-STD-750 1038 B 1000hrs at Tj=125°C
500hrs at Tj=150°C
240hrs at Tj=175°C
X X MIL-STD-750 1040 B 1000hrs at Tj=125°C
500hrs at Tj=150°C
240hrs at Tj=175°C
X | X Final X | X X X X X Per Acquisition 25°C, -55°C, 125°C C.3.34.3
Electrical 1/ Document Record Data
5/
5|1 XX Wirebond X| X | X X X | X MIL-STD-883 2011 Bake for 1 hour 10(0) C.3.33
Evaluation minimum @ +300°C or C.3.35
2/ 6/ (Bimetallic bonds 20(1)
only) wires
X | X X X | X X X | X MIL-STD-750 2037
6 | X SEM2/ 7/ | X | X X | X MIL-STD-883 2018 See 7/ C.3.3.6
8/
MIL-STD-750 2077

See footnotes at end of table.

O XIAN3ddV

NYES8E-4dd-T1IN



MIL-PRF-38534M
APPENDIX C

TABLE C-lI-1. Semiconductor dice evaluation requirements - Continued.

Test parameters chosen from applicable MIL-PRF-19500 slash sheet, applicable
manufacturer's data sheet, and/or acquistion document.

Either the MIL-STD-750 or the MIL-STD-883 test method can be used.

Only one of either constant acceleration or mechanical shock is required for mechanical stress test.
When High Temp Reverse Bias (HTRB) is performed, leakage current shall be measured on
each device before any other specified parametric test is performed and completed within 16
hours of HTRB completion.

When required by the acquisition document, perform delta limit calculations.

Select bond wires that represent the wire bond process used in the hybrid.

SEM is not required for semiconductor dice without expanded metallization (reference
method 2077 of MIL-STD-750).

The quantity accept (reject) requirements specified herein for element evaluation supersede
the sample size and selection requirements of method 2018 of MIL-STD-883 and method
2077 of MIL-STD-750. If the die are from a known homogeneous single wafer, then the
sample size shall be 4 devices randomly selected from the wafer. If the die are from a non-
homogeneous wafer lot (traceability is unknown or no objective evidence is available for
verification), then the sample size shall be 8 devices randomly selected from the population.
If the die are from known homogeneous multiple (two or more) wafers, then the sample size
shall be 4 devices randomly selected from each of two wafers in the lot, 8 devices total. If
any wafer from the lot fails, all remaining wafers in the lot must be tested (4 devices randomly
selected from each wafer) to be verified as acceptable for use.
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C.3.4 Passive elements. Passive elements from each inspection lot will be evaluated in accordance with tables
C-lll, C-llI-1, C-llI-2, C-IlI-3, C-IllI-4, and C.3.4.1 through C.3.4.7. This evaluation is not required when the elements
are acquired as MIL specification qualified parts having the minimum product levels and/or established reliability
levels and are listed on the QPL.

C.3.4.1 Subgroup 1, 100 percent electrical test of passive elements. Each passive element will be electrically
tested at +25°C as specified in the element acquisition documents.

C.3.4.2 Subgroup 2, visual inspection of passive elements. Passive elements will be visually inspected to assure
conformance with the applicable passive element related requirements of method 2032 of MIL-STD-883, and the
passive element acquisition documents.

a. Each Class K passive element will be visually inspected.
b. Class H elements will be sample inspected using a sample size and (accept number) of 22 (0).

C.3.4.3 Test sample preparation for subgroups 3 through 7 (as applicable).

a. All test samples assembled by the hybrid manufacturer may use similar methods and materials (standard
evaluation attach material for the element unless otherwise specified, same wire material, similar wire
diameters as specified herein) used in the end item application. If the test samples are not being prepared
by the hybrid manufacturer, all test samples shall be assembled using the same or similar assembly
methods as flowed down by the hybrid manufacturer. If not flowed down, the outside vendor may use their
standard practices. The hybrid manufacture shall review the wire material and diameter upon receipt and
as required, shall perform similar wirebond evaluation to meet the end use application (i.e. gold vs
aluminum wire material, 0.7 to 1.3 mil gold wire are similar, 2.0 to 3.0 mil gold wire are similar, 0.7 to 1.3 mil
aluminum wire are similar). Electrical probe testing may be performed in lieu of assembly when applicable
(e.g. wrap around resistor, top terminated resistor, end terminated capacitors).

b. The total test sample will contain at least ten wires (an equal number on each element) if wire bonding
assembly is applicable.

C.3.4.4 Sample electrical test of passive elements. Sample passive elements will be electrically tested at +25°C
for the following characteristics (minimum):

a. Resistors: DC resistance.

b. Capacitors:
(1) Ceramic type: Dielectric withstanding voltage, insulation resistance, capacitance, and dissipation factor.
(2) Tantalum type: DC leakage current, capacitance, dissipation factor and equivalent series resistance.

(3) Metal insulation semiconductor type (MIS): Dielectric withstanding voltage, DC leakage current, and
capacitance.

c. Inductors: Dielectric withstanding voltage, insulation resistance, inductance, Q, SRF and DC resistance.

d. Transformers and coils: Dielectric withstanding voltage, insulation resistance, induced voltage (when
required), inductance and DC resistance.

e. Crystals: Frequency, insulation resistance and equivalent resistance.

C.3.4.5 Visual examination. Elements will be visually examined for evidence of corrosion or damage attributable to
the test and conditioning sequence.
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C.3.4.6 Wire bond strength testing. Wire bond strength testing applies to elements which are wire bonded during
the device assembly operation. The sample will include at least five elements and ten bond wires minimum.

a. Atleast ten wires, consisting of element-to-substrate, element-to-package, or element-to-element bonds will
be destructively pull tested. An equal number of bonds will be tested on each sample element.

b. The element metallization will be acceptable if no failure occurs. If only one wire bond fails, a second sample
will be selected and subjected to the test in accordance with C.3.4.6.a. If the second sample contains no
failures, the bonding test results and the element lot are acceptable. If the second sample contains one or
more failures, or if more than one failure occurs in the first sample, the element lot will be rejected.

c. The element inspection lot may be resubmitted to evaluation if the failure was not due to defective element
metallization.

C.3.4.7 Voltage conditioning or aging. Voltage conditioning or aging shall be performed in accordance with the
appropriate passive device specification. When there is no applicable device specification, or the requirements of the
device specifications are not appropriate, the manufacturer shall document the procedure being used. Below are
some examples of performance specifications used for passive element conditioning requirements:

a. Resistors:

MIL-PRF- 914 - Resistor Networks, Fixed, Film, Surface Mount, Nonestablished Reliability, and
Established Reliability, General Specification For.

MIL-PRF-32159 - Resistors, Chip, Fixed, Film, Zero Ohm, Industrial, High Reliability, Space Level,
General Specification for.

MIL-PRF-39007 - Resistors, Fixed, Wire Wound (Power Type), Nonestablished Reliability,
Established Reliability, and Space level, General Specification for

MIL-PRF-55182 - Resistors, Fixed, Film, Nonestablished Reliability, Established Reliability, and
Space Level, General Specification for.

MIL-PRF-55342 - Resistors, Chip, Fixed, Film, Nonestablished Reliability, Established Reliability
Space Level, General Specification for.

b. Capacitors:

MIL-PRF-123 - Capacitors, Fixed, Ceramic, Dielectric, (Temperature Stable and General Purpose),
High Reliability General Specification for.

MIL-PRF-49470 - Capacitor, Fixed, Ceramic Dielectric, Switch Mode Power Supply (General Purpose
and Temperature Stable), Standard Reliability and High Reliability, General
Specification for.

MIL-PRF-55365 - Capacitor, Fixed, Electrolytic (Tantalum), Chip, Established Reliability,
Nonestablished Reliability, and High Reliability, General Specification for.

MIL-PRF-55681 - Capacitor, Chip, Multiple Layer, Fixed, Ceramic Dielectric, Established and
Nonestablished Reliability, General Specification for.

MIL-PRF-32535 - Capacitor, Chip, Fixed, Ceramic Dielectric (Temperature Stable and General
Purpose), Extended Range, High Reliability and Standard Reliability, General
Specification for.
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c. Cails, transformers:

MIL-PRF-27 - Transformers and Inductors (Audio, Power, and High Power Pulse) General
Specification for.

MIL-PRF-15305 - Coils, Fixed and Variable, Radio Frequency, General Specification for.
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TABLE C-lll. Wire Bondable and Surface Mount Resistors. 1/ 2/
Subgroup | Class Test Wire Surface | Standardor | Method/ | Condition Comments Quantity Ref Para
Bondable Mount Specification | Paragraph (accept number) MIL-
Resistors | Resistors PRF-
38534
K| H Class K Class H
Samples | Samples
1 X | X Element X X MIL-PRF- 3.8 25C 100% 100% C.3.4.1
Electrical 55342
2 X Visual X X MIL-STD- 2032 H 22(0) C.3.4.2
Inspection 883
X X X MIL-STD- 2032 K 100%
883
X | X | Device Finish X MIL-PRF- 2 (0) 2 (0)
3/ 38534
3 X Element X X MIL-PRF- 3.8 Measure & 10(0) C.344
Electrical 55342 Record DC
Resistance
@ 25C
X Thermal X X MIL-STD- 107 F -65C to 10(0) C.343
Shock or 202 +150C, 10
Temperature Cycles
Cycle
MIL-STD- 1010 C -65C to
883 +150C, 10
Cycles
X Mechanical X X MIL-STD- 2002 B Y1 Direction 10(0)
Shock or 883
Constant
Acceleration
2001 A Y1 Direction

See footnotes at end of table.
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TABLE C-Ill. Wire Bondable and Surface Mount Resistors - Continued. 1/ 2/

Subgroup | Class Test Wire Surface | Standard or | Method/ | Condition Comments Quantity Ref Para
Bondable Mount Specification | Paragraph (accept number) MIL-
Resistors | Resistors PRF-
38534
K| H Class K Class H
Samples | Samples
3 X Power X X MIL-PRF- 3.10 48.4 100 hours @ 10(0)
Conditioning 55342 70°C, 1.5X
Rated
Power
X Element X X Acquisition 3.8 Measure & 10(0) C34.4
Electrical Document Record DC
or Resistance
MIL-PRF- @ 25C
55342
X Element X X MIL-PRF- 3.8 Measure & 10(0) C344
Electrical 4/ 55342 Record DC
Resistance
@ 25C
Tolerance
and Delta R.
4 X | X Wirebond X MIL-PRF- 3.19.3 10 (0) or 10 (0) or C.3.43
Evaluation 55342 20 20 C.3.4.6
(1) wires | (1) wires
X MIL-STD- 2011
883

See footnotes at end of table.
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TABLE C-lIl. Wire Bondable and Surface Mount Resistors - Continued. 1/2/

Samples shall be taken from each production lot for each resistance value.

Parts procured as MIL-PRF-55342 product level T or with Established Reliability (ER) failure rate R, S, U, or V
are acceptable for use as is.

Using a recognized methodology (e.g. method 2037 of MIL-STD-883, JESD213) verify that finishes containing
Tin (Sn) have a minimum of 3% lead (Pb) by weight per MIL-PRF-38534. When using elements with other
termination finishes (e.g. gold, Pd/Ag, etc.) the manufacturer shall also have a method approved by the qualifying
activity to verify these finishes do not contain Tin (Sn).

Delta R shall not exceed +/-0.5% after completion of test(s), unless otherwise specified in acquisition document.
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TABLE C-llI-1. Capacitors, Ceramic. 1/ 2/
Subgroup | Class Test Standard or Method Condition Comments Quantity Reference
Specification paragraph
MIL-PRF-
38534
K| H (accept
number)
1 X | X Element Electrical MIL-PRF- 25C 100% C.3.4.1
38534
2 X Visual Inspection 3/ MIL-STD-883 2032 H 22 (0) C.34.2
X MIL-STD 883 2032 K
100%
MIL-PRF-123 Appendix B (Chips)
MIL-PRF- Para. 3.8 & 4.8.3 (Stacked)
49470
X Prohibited Material MIL-STD-1580 | Regmt. 9. Insure body (electrodes) & 5(0)
Inspection termination inspected for
prohibited material.
X | X Device Finish 4/ MIL-PRF- 5(0)
38534
3 X Thermal MIL-STD-202 107 B 20 cycles (-55C to +125C) 100% C.343
Shock/Temperature Cycle
5/
MIL-STD-883 1010 C 20 cycles (-65C to +150C) 100%

See footnotes at end of table.
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TABLE C-llI-1. Capacitors, Ceramic - Continued. 1/ 2/

Subgroup Class Test Standard or Method Condition Comments Quantity Reference
Specification paragraph
MIL-PRF-
38534
K| H (accept
number)
3 X Acoustic Imaging Use ECIA EIA-469 as a 100%
(CSAM) 6/ guideline
X Voltage Conditioning 3/ MIL-PRF-123 Para. Devices <200Vdc 2Xrated | 100% PDA in C34.7
7/ 46.6.2 voltage 125C, 168 hrs min./ accordance
264 hrs max. with MIL-PRF-
123, Table
XVI, overall
requirement
and
1 unitor <
0.1% PDA in
last 48Hrs.
MIL-PRF-49470 Para. Devices >200Vdc 1.2-2X
4.85.2 rated voltage (consult
manufacturer) 125C, 168
hrs min./ 264 hrs max.
X Insulation Resistance, MIL-PRF-123 Para. 3.14 +125C 100%
Hot 3/ 7/
MIL-PRF-49470 | Para. 3.10

See footnotes at end of table.
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TABLE C-llI-1. Capacitors, Ceramic - Continued. 1/ 2/

Subgroup | Class Test Standard or Method Condition Comments Quantity Reference
Specification paragraph
MIL-PRF-
38534
KI|H (accept
number)
3 X Dielectric Withstanding MIL-PRF-123 Para. 3.13 DC rated voltages: 10 (0)
Voltage 3/ 7/ >500V < 1000V dc test at
150% min
<500Vdc test at 250% min.
MIL-PRF-49470 | Para. 3.11
X Dielectric Withstanding MIL-PRF-123 Para. 3.13 DC rated voltages: 100%
Voltage 3/ 7/ >500V < 1000V dc test at
150% min
<500Vdc test at 250% min.
MIL-PRF-49470 | Para. 3.11
X | Insulation Resistance 3/ MIL-PRF-123 Para. 3.14 +25°C 10 (0)
7/
MIL-PRF-49470 | Para. 3.10
X Insulation Resistance, 3/ MIL-PRF-123 Para. 3.14 +25°C 100%
7/
MIL-PRF-49470 | Para. 3.10

See footnotes at end of table.
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TABLE C-llI-1. Capacitors, Ceramic - Continued. 1/ 2/

Subgroup | Class Test Standard or Method Condition Comments Quantity Reference
Specification paragraph
MIL-PRF-
38534
K| H (accept
number)
3 X Capacitance 3/ 7/ MIL-PRF-123 Para. 3.11 10 (0)
MIL-PRF-49470 | Para. 3.13
X Capacitance 3/ 7/ MIL-PRF-123 Para. 3.11 100%
MIL-PRF-49470 | Para. 3.13
X | Dissipation Factor 3/ 7/ MIL-PRF-123 Para. 3.12 10 (0)
MIL-PRF-49470 | Para. 3.12
X Dissipation Factor 3/ 7/ MIL-PRF-123 Para. 3.12 100%
MIL-PRF-49470 | Para. 3.12
X Thermal Shock / MIL-STD-202 107 A 100 cycles (-55C to +125C) Ref. MIL-PRF- C.343
Temperature Cycle 5/ 8/ 123 Table XIX
MIL-STD-883 1010 C 100 cycles (-65C to +150C) Ref. MIL-PRF-
123 Table XIX
X Life Test 3/ 7/ 8/ 9/ MIL-PRF-123 Para. 3.23 1000 hrs (Interim Elec. 250 Ref. MIL-PRF-
hrs, Final 1000 hrs) 123 Table XIX
MIL-PRF-49470 | Para. 3.26
X Element Electrical 3/ 7/ MIL-PRF-123 Para. 3.23 Measure & Record Ref. MIL-PRF- C344
9/ 123 Table XIX
MIL-PRF-49470 | Para. 3.26

See footnotes at end of table.
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TABLE C-llI-1. Capacitors, Ceramic - Continued. 1/ 2/

Subgroup | Class Test Standard or Method Condition Comments Quantity Reference
Specification paragraph
MIL-PRF-
38534
K|H (accept
number)
4 8/ X | X | Wire Bond Evaluation MIL-STD-883 2011 Where applicable 10 (0) wires or C.343
20 (1) wires C.3.4.6
X | X Solderability MIL-STD-202 208 Where applicable K-10 (0), or 20
(1) H- 5(0)
MIL-STD-883 2003
X Terminal Strength 3/ MIL-PRF-123 Para. 3.16 10 (0) C.3.4.6
10/
MIL-PRF-49470 | Para. 3.24
X Destructive Physical MIL-PRF-123 Para. 3.15 Ref. MIL-PRF-
Analysis (DPA) 3/ 11/ 123 Table XVII
Group 1. 12/
MIL-PRF-49470 Para. 3.7
5 8/ X Voltage Temperature MIL-PRF-123 Para. 3.19 None (Does Not Apply to 12 (1)
Limits 3/ 7/ X5R/X7R/X7S and other
commercial ceramics)
MIL-PRF-49470 | Para. 3.16
X Humidity, steady state, MIL-PRF-123 Para. 3.20 12 (0)
low voltage 3/
Moisture Resistance MIL-PRF-49470 | Para. 3.21 12 (1)
(85C/85%RH) 3/

See footnotes at end of table.
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TABLE C-llI-1. Capacitors, Ceramic - Continued. 1/ 2/

Base Metal Electrode (BME) Capacitors used in Class H hybrid devices shall be evaluated in accordance with
MIL-PRF-32535 product level M or T. BME capacitors used in Class K hybrid devices shall be evaluated in
accordance with MIL-PRF-32535 product level T.

Evaluation in accordance with this table is not required for elements procured as MIL-PRF-123, MIL-PRF-
32535 product level T or M for Class H devices and MIL-PRF-32535 product level T for Class K devices, MIL-
PRF-49470 product level T, or MIL-PRF-55681 with Established Reliability failure rate S.

Where MIL-PRF-123 and MIL-PRF-49470 are identified, use of either specification is acceptable. However,
remain consistent in selection and use the standard to which the part was made. If MIL-PRF-49470 is used to
evaluate Class K elements, then testing shall be in accordance with product level T requirements.

Using a recognized methodology (e.g. method 2037 of MIL-STD-883, JESD-213) verify that finishes
containing Tin (Sn) have a minimum of 3% Lead (Pb) by weight per MIL-PRF-38534. When using elements
with other termination finishes (e.g. gold, Pd/Ag, etc.) the manufacturer shall also have a method approved by
the qualifying activity to verify these finishes do not contain Tin (Sn).

Either test method is acceptable.

Utilize a methodology equivalent to or better than that which is specified in MIL-PRF-123 para. 4.6.1. For
stacked components Acoustic Imaging must be done on individual pre-stacked components.

Higher voltage devices (>250V) which are not covered by MIL-PRF-123 or MIL-PRF-49470 shall be examined
under the rules established in MIL-PRF-49470.

Testing is destructive.

Interim and Final measure - Capacitance, Insulation Resistance and Dissipation Factor at 25C, Insulation
Resistance at 125C.

Consult manufacturer for case sizes not addressed in MIL-PRF-123 or MIL-PRF-49470.

This test is not required to be performed in sequence

Use sample sizes specified in MIL-PRF-123 Table XVII for group 1.
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TABLE C-llI-2. Chip Capacitors, Solid Tantalum. 1/

Subgroup | Class Test Standard or Method Condition Comments Quantity Reference
Specification (accept number) | Paragraph
MIL-PRF-
38534
K|H
1 X | X Element Electrical MIL-PRF-38534 25C Per Aquisition 100% C.3.4.1
Document
2 X | X Device Finish 2/ MIL-STD-883 2037 For terminations 5(0)
containing Sn
X Visual Inspection MIL-STD-883 2032 100% C.3.4.2
X 22 (0)
3 X Reflow Conditioning MIL-PRF-55365 | Para.4.7.10 100%
X Thermal Shock MIL-STD-202 Test Method A3/ -5510 125C, 5 100%
(Unmounted) 107 cycles
X Surge Current (SC) MIL-PRF-55365 | Para.4.7.18 Cc 100%
X Weibull FRL Grading MIL-PRF-55365 | Para. 4.7.20 C Retain test 100%
results Read &
Record Data
X DC Leakage MIL-PRF-55365 | Para.4.7.6 100%
X 10 (0)

See footnotes at end of table.
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TABLE C-llI-2. Chip Capacitors, Solid Tantalum - Continued. 1/

*
Subgroup Class Test Standard or Method Condition Comments Quantity Reference
Specification (accept number) | Paragraph
MIL-PRF-
38534
K|H
3 X Capacitance MIL-PRF-55365 Para. 4.7.7 Retain test 100%
and results Read &
Record Data
X MIL-STD-202 305 10 (0)
X Dissipation Factor MIL-PRF-55365 Para. 4.7.8 100%
X 10 (0)
X ESR MIL-PRF-55365 | Para. 4.7.14 100%
X 10 (0)
X +3 sigma cull required MIL-PRF-55365 MIL-PRF-55365 Remove parts 100%
for DF, ESR, DC 1.2.1.6 Table Il that fail +3 sigma
Leakage cull.
4 X Radiographic Inspection | MIL-PRF-55365 Para. 3.5 100%
X | - | Stability at low and high | MIL-PRF-55365 Para. 3.19 22 (0)
temperature
6 4/ X | X Wire Bond Evaluation MIL-STD-883 2011 For wire bonding 10 (0) wires or C.343
applications 20 (1) wires C.3.4.6
X | X Solderability MIL-STD-202 208 For soldering 5(0)
applications
X Destructive Physical MIL-STD-1580 5(0)
Analysis
7 X Life Test MIL-PRF-55365 | Para. 4.7.19 Per Table VI 2000 Hrs at 125C 24 (1)

1/ For Class H hybrid devices, element evaluation in accordance with this table is not required for capacitors that are compliant to MIL-PRF-55365 and are

listed on the QPL. For Class K hybrids, element evaluation in accordance with this table is not required for capacitors procured as QPL MIL-PRF-55365

product level T or product level M with minimum Weibull FRL C combined with surge current option C.
2/ Using a recognized methodology (e.g. method 2037 of MIL-STD-883, JESD-213) verify that finishes containing Tin (Sn) have a minimum of 3% Lead (Pb) by

weight per MIL-PRF-38534. When using elements with other termination finishes (e.g. gold, Pd/Ag, etc.) the manufacturer shall also have a method

approved by the qualifying activity to verify these finishes do not contain Tin (Sn). Device finish test may be conducted by hybrid manufacturer upon receipt

of components. Device finish test may be conducted following visual inspection at the discretion of the capacitor manufacturer.

/ Method 107 of MIL-STD-202 Condition A modified to adjust upper temperature limit to +125
4/ Subgroup 6 tests may be conducted in any order.
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TABLE C-IlI-3. Capacitors, MOS — NMOS. 1/

*
Subgroup | Class Test Standard or Method | Condition Comments Quantity | Reference Test
Specification (accept | paragraph
number) | MIL-PRF-
38534
K|H Class K Class H
1 X | X Element Electrical Per acquisition Measure at 25C 100% 100% C.3.4.1
document
2 X Visual Inspection MIL-STD-883 2032 H 22(0) C.342
MIL-STD-883 2032 K 100%
X Device Finish 2/ MIL-PRF-38534 Per acquisition 2 (0) 2 (0)
document
3 X Thermal Shock or MIL-STD-202 107 F 10 cycles (-65C 10(0) C.343
Temperature Cycle 3/ to +150C)
MIL-STD-883 1010 C 10 cycles (-65C
to +150C)
X Mechanical Shock or MIL-STD-883 2002 B Y1 Direction 10(0)
Constant
Acceleration 3/
2001 A Y1 Direction
X | X Element Electrical Per acquisition Measure & 10(0) 10(0) C344
document Record at 25C
X Voltage Conditioning Per acquisition 100 Hours, 70C, 10(0) C34.7
document wv
X Element Electrical 4/ Per acquisition Measure & 10(0) C.344
document Record at 25C
4 X | X Wire Bond Evaluation MIL-STD-883 2011 10 (0) 10 (0) or C.343
or 20 (1) C.34.6
20 (1) wires
wires

Samples shall be taken from each production lot for each capacitance value.

O XIAN3ddV
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Using a recognized methodology (e.g. method 2037 of MIL-STD-883, JESD-213) verify that finishes containing Tin (Sn) have a minimum of 3% Lead (Pb)
by weight per MIL-PRF-38534. When using elements with other termination finishes (e.g. gold, Pd/Ag, etc.) the manufacturer shall also have a method
approved by the qualifying activity to verify these finishes do not contain Tin (Sn).

3/  Either test method is acceptable.

4/ Delta requirements for any electrical parameters shall meet limits as specified in the acquisition document.
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TABLE C-lll-4. Coils, transformers.

Subgroup Class Test Standard or Method | Condition Comments Quantity Reference
Specification paragraph
K K H Open (accept number) | MIL-PRF-
Closed | Open and 38534
1/ Closed
1/
1 X X X Element Acquisition 25°C 100% C.3.4.1
Electrical Document
2 X X Visual MIL-STD- 2032 MIL-STD-981: 100% C.34.2
Inspection 883 and MIL- 5.5.3,559,55.12
STD-981
X Visual MIL-STD- 2032 22(0)
Inspection 883
3 X Temperature MIL-STD- 1010 Cc 10 cycles 10(0) C.343
Cycle 883
X Mechanical MIL-STD- 2002 B Y1 direction 10(0)
Shock or 883
Constant
Acceleration 2001 A Y1 direction
2/
X Burn-In MIL-STD- Section Class S T = Max Rating, 10(0)
981 5.6.7.3.4 96hrs, Max Load
X X X Visual MIL-STD- 2032 MIL-STD-981: 10(0) C.343
Inspection | 883 and MIL- 5.5.3,5.5.9,55.12 C.3.4.5
STD-981
X X X Element Acquisition 10(0) C.343
Electrical Document C.344

See footnotes at end of table.
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TABLE C-llI-4. Coils, transformers - Continued.

Subgroup Class Test Standard or Method | Condition Comments Quantity Reference
Specification paragraph
K K H Open (accept number) | MIL-PRF-
Closed | Open and 38534
1/ Closed
1/
43/ X X X Device MIL-STD- 2037 Not required for 5(0)
Finish 883 or JESD components that
213 contain no solder or
tin (e.g., ferrite
magnetics with
copper wires).
X X X Wire MIL-STD- 2011 Where Applicable H-5(0) C.3.4.3
bondability 883 K-10(0) or 20(1) C.34.6
X X X Solderability MIL-STD- 2003 Where Applicable H-2(0), K-5(0)
883
X X X Terminal MIL-STD- Para. Where Applicable H-2(0), K-5(0) C.346
Strength 981 5.6.74

1/ Magnetic elements built in house by the hybrid manufacturer may be tested per the Class K open construction requirements or Class H requirements, as

applicable. Elements must be qualified with the hybrid and not manufactured for sale as a separate qualified component. Construction techniques and

materials must meet or exceed that of MIL-STD-981 (where applicable).
2/ Either test method is acceptable.
3/ Group 4 tests may be conducted in any order.

O XIAN3ddV

NYEG8€E-4dd-T1IN



MIL-PRF-38534M
APPENDIX C

C.3.5 Surface acoustic wave (SAW) element evaluation. SAW elements will be evaluated in accordance with table
C-IV and C.3.5.1 through C.3.5.3.

C.3.5.1 Radio frequency (RF) probe test. Each SAW element will be RF probe tested as specified in the device
specification. This RF probe test may be done at the wafer level provided all failures are identified and removed from
the lot when the elements are separated from the wafer. RF probe testing will be performed at +25°C unless
otherwise specified by the device specification.

C.3.5.2 Visual inspection. Each SAW element will be visually inspected to ensure conformance with the
requirements of method 2032 of MIL-STD-883.

C.3.5.3 Wire bond evaluation. From each inspection lot of SAW elements, a randomly selected sample of at least
two elements will be evaluated for wire bond pull strength.

a. A minimum of ten wires will be bonded and destructively pull tested in accordance with method 2011 of
MIL-STD-883.

b. The SAW element metallization will be acceptable if no failure occurs. If only one wire bond fails, a second
sample will be selected and subjected to the test in accordance with C.3.5.3.a. If the second sample
contains no failures, the bonding test results and the element lot are acceptable. If the second sample
contains one or more failures, or if more than one failure occurs in the first sample, the element lot will be
rejected.

c. The element inspection lot may be resubmitted to wire bond evaluation if the failure was not due to defective
element metallization.

d. With acquiring activity approval, destructive bond pull tests may be performed on test coupons that provide
the specified test requirements. Test coupons shall be processed with the same element production lot.

TABLE C-IV. SAW element evaluation requirements.

Subgroup Class Test MIL-STD-883, Quantity Reference
K|H method (accept number) | paragraph
1 X | X | RF electrical probe 100 percent C.3.51
2 X | X | Visual inspection 2032 100 percent C.352
3 X | X | Wire bond evaluation 2011 10 (0) wires or C.3.53
20 (1) wires

C.3.6 Alternate element evaluation. Alternate element evaluation will be used only in cases where full device
performance cannot be adequately ascertained outside the actual end item (e.g., hybrid microcircuit RF component).
The sample built into devices shall successfully complete evaluation prior to release of the balance of the incoming
lot. In lieu of packaged element evaluation tests in accordance with C.3.3, C.3.4, and C.3.5, elements may be
assembled into devices and screened in accordance with table C-IX through final electrical. Acceptance of these
elements will be based on the ability of the device to meet all group A, subgroups 1, 2, and 3 (plus 4, 7, and 9, as
applicable) electrical tests required for the device. A minimum of ten elements or 100 percent of the elements,
whichever is less, (0 defects) will be assembled into at least 3 devices. Devices assembled for the purpose of
element evaluation are deliverable provided all of the provisions of this specification are met. Element wire bond
evaluation for elements may be accomplished using a second or additional sample of elements wire bonded for that
purpose only. When the device build option for evaluation is selected, the manufacturer will establish and maintain a
sample plan or procedure to identify the sample prior to electrical test. In case of lot failure when alternative element
evaluation is used, all of the device samples and the inspection lots will be rejected. When the manufacturer chooses
to analyze the failed devices to isolate the cause of failure and this analysis determines that the cause of failure is not
related to the element being tested, and that the element has been correctly stressed during the required screening
and testing, then the inspection lot may be accepted. If the element has not been correctly stressed, the failed device
may be reworked or new sample replacement devices may be assembled.
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C.3.7 Substrate evaluation. Substrates will be evaluated in accordance with table C-V and C.3.7.1 through
C.3.7.56.3.3.

NOTE: Substrates fabricated by the device manufacturer using a qualified process will be exempt from this
evaluation.

C.3.7.1 Definition. For the purpose of substrate evaluation, a substrate inspection lot will consist of homogeneous
substrates having the same number of layers, manufactured using the same facilities, processes, materials, and
vacuum deposited, plated, or printed as one lot.

C.3.7.2 Electrical test parameters. Electrical test parameters, values, limits, and conditions will be as specified in
the applicable device specification.

C.3.7.3 Subgroup 1, 100 percent electrical testing. Each substrate will be electrically tested at +25°C, if and as
specified in the applicable device specification.

C.3.7.4 Subgroup 2, 100 percent visual inspection. Each substrate will be visually inspected to ensure conformance
with the applicable requirements of method 2032 of MIL-STD-883, and the applicable device specification.

C.3.7.5 Subgroups 3, 4, and 5 general requirements. From each inspection lot of substrates, a randomly selected
sample will be evaluated. Destructive tests may be performed on test coupons which provide the required test data.
The test coupons shall be made with the same materials that were used in the manufacturing of the inspection lot and
processed at the same time as the inspection lot.

C.3.7.5.1 Subgroup 3. A minimum of five samples will be submitted to subgroup 3 testing.

C.3.7.5.1.1 Physical dimension. Inspect in accordance with method 2016 of MIL-STD-883, and the applicable
device specification.

C.3.7.5.1.2 Visual inspection. Inspect in accordance with method 2032 of MIL-STD-883, and the applicable device
specification.

C.3.7.5.1.3 Electrical. Substrates will be electrically tested at +25°C for the following characteristics (minimum).
Requirements will be as specified in the applicable device specification.

a. Resistors: DC resistance.

b. Capacitors: Capacitance. As specified in the applicable device specification, test for dielectric withstanding
voltage, insulation resistance, and dissipation factor.

c. For multilayered substrates, continuity and isolation testing will be performed to verify the interconnection of
conductors as specified in the applicable device specification.

C.3.7.5.2 Subgroup 4. A minimum of three samples that have been subjected to, and passed, subgroup 3 testing
will be submitted to subgroup 4 testing.

C.3.7.5.2.1 Conductor thickness. Measure conductor thickness in accordance with the applicable device
specification. Conductor thickness will meet the requirements specified in the applicable device specification.

C.3.7.5.2.2 Conductor resistivity. Measure conductor resistivity in accordance with the applicable device
specification. Conductor resistivity will meet the requirements specified in the applicable device specification.

C.3.7.5.2.3 Film adhesion. Perform film adhesion testing in accordance with acceptable industry standards. The
substrate and tape will show no evidence of peeling or flaking of metallization.

C.3.7.5.2.4 Solderability. For solderable substrates only, perform solderability testing if specified in the applicable
device specification.

C.3.7.5.3 Subgroup 5. A minimum of two samples that have been subjected to, and passed, subgroup 3 testing
will be submitted to subgroup 5 testing.
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C.3.7.56.3.1 Temperature coefficient of resistance (TCR): Perform TCR testing for resistors in accordance with
method 304 of MIL-STD-202. TCR will meet the requirements specified in the applicable device specification.

a. Thick film type: Test as a minimum, two resistors from each resistor paste sheet resistance value. One
from the smallest and one from the largest area resistors at -55°C using a reference reading at +25°C, or
temperatures as specified in the device specification.

b. Thin film type: Test as a minimum, the highest value resistor at +125°C using a reference reading at
+25°C, or temperatures as specified in the device specification.

c. If specified in the applicable device specification, TCR tracking testing will be performed. TCR tracking will
meet the requirements specified in the applicable device specification.

C.3.7.5.3.2 Wire bond strength testing. For wire bondable substrates, perform wire bond strength testing in
accordance with method 2011 of MIL-STD-883. The sample will include at least two substrates and ten bond wires
minimum. For gold metallized Class K substrates that at the device level are intended to contain aluminum wire
bonds, aluminum wires will be placed as specified in the device specification and these wire bond samples will be
baked for 1 hour at +300°C in either an air or an inert atmosphere prior to the performance of wire bond strength
testing.

a. Atleast ten wires, consisting of substrate to substrate bonds, will be destructively pull tested. An equal
number of bonds will be tested on each sample substrate.

b. The substrate metallization will be acceptable if no failure occurs. If only one wire bond fails, a second
sample of a minimum of ten wires will be prepared using the same wire type/size and the same type
equipment as the failed bond(s). If the second sample contains one or more failures, or if more than one
failure occurs in the first sample, then the substrate inspection lot will be rejected.

c. The substrate inspection lot may be resubmitted to evaluation if the failure(s) was not due to defective
substrate metallization.

C.3.7.5.3.3 Die shear strength testing. Perform shear strength testing in accordance with method 2019 of
MIL-STD-883. At least two die for each substrate will be attached and tested for each die attachment method as
specified in applicable device specification. If a failure occurs at less than the specified force and is not due to
defective substrate materials, the lot will be resubmitted to die shear evaluation and the failure mode documented.

TABLE C-V. Substrate evaluation requirements.

Subgroup | Class Test MIL-STD-883 Quantity Reference
Method (accept number) | paragraph
K|H

1 X | X | Electrical testing 100 percent C.3.7.3

2 X | X | Visual inspection 2032 100 percent C.3.74
3 X | X | Physical dimensions 2016 5(0) C.3.7.51.1
X | X | Visual inspection 2032 C.3.751.2
X | X | Electrical C.3.7513
4 X | X | Conductor thickness or 3(0) C.3.7.5.2.1
conductor resistivity C3.7.5.2.2
X | X | Film adhesion C.3.75.23
X | X | Solderability C.3.75.24
5 X | X | TCR 2 (0) C.3.7.5.3.1
X | X | Wire bond evaluation 2011 10 (0) wires or C.3.7.563.2

20 (1) wires

X | X | Die shear evaluation 2019 2 (0) C.3.7.533
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C.3.8 Package evaluation. Package cases or covers will be evaluated in accordance with table C-VI and C.3.8.1
through C.3.8.8.

C.3.8.1 Definitions.

C.3.8.1.1 Package inspection lot. A package inspection lot will consist of homogeneous packages of the same
type and outline dimensions (may differ only in lead length and lead count), manufactured using the same facilities,

processes, materials (multiple material lots are acceptable), and plated as one lot within a 6 month time frame (if
plating is applicable).

C.3.8.1.2 Cover inspection lot. A cover inspection lot will consist of homogeneous covers of the same type and
outline dimension, manufactured using the same facilities, processes, materials (multiple material lots are
acceptable), and plated as one lot within a 6 month timeframe (if plating is applicable).

C.3.8.2 General.

a. From the package inspection lot, a randomly selected sample will be subjected to package evaluation.

o

Subgroups 1, 2, 3, 4, and 5 of table C-VI will be accomplished for each package inspection lot.
c. Subgroups 1 and 2 of table C-VI will be accomplished for each cover inspection lot.

d. Subgroup 6 shall be performed in accordance with C.3.8.8.

e. For lead integrity, a quantity of 3 packages minimum with an accept number of 15 (0) leads will be tested.
If the 15 (0) lead requirement cannot be met with three packages then all of the leads from the three
packages will be tested with zero failures. Based on package design / lead configuration (unless otherwise
specified), additional lead integrity testing on 3 (0) leads minimum may be required for test condition A1
and E. Choose all conditions that apply for lead integrity.

NOTE: Test condition A1 does not apply to case ground brazed leads.

f.  For solderability testing, a quantity of 3 packages minimum with an accept number of 15 (0) will be tested.
If the 15 (0) lead requirement cannot be met with three packages then all of the leads from the three
packages will be tested with zero failures.

g. The same samples may be used for subgroups 1, 2, 3, 4, and 5.
C.3.8.3 Subgroup 1. Separately verify case and cover dimensional compliance with the acquisition documents.

C.3.8.4 Subgroup 2. Visual inspection of cases and covers (100 percent). Device finish shall be in accordance
with the acquisition document.

C.3.8.5 Subgroup 3. The subgroup shall be performed in sequence if the package is seal tested unlidded. As an
option, the packages may be evaluated by performing package seal and leak test (method 1014 of MIL-STD-883)
and lead integrity test may be performed before seal or after seal provided devices are leak tested after lead integrity.

C.3.8.6 Subgroup 4. For metal cases with leads separated by an insulator, measure insulation resistance between

the metal body of the case and the leads that are isolated from the case. This test does not apply to non-metallic
cases.

C.3.8.7 Subgroup 5. Solderability shall be performed per table C-VI. Subgroup 1-4 samples may be used to
perform subgroup 5 test.

C.3.8.8 Subgroup 6. Separately verify case and cover for compliance with subgroup 6 of table C-VI. Corrosion in
the internal cavity area will not be cause for rejection. Salt atmosphere shall be performed one time only for Class H
and at 6-month intervals for Class K unless there is a change in material or plating.
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* TABLE C-VI. Package evaluation requirements.
Subgroup Class Test Specification or | Method Condition Quantity Reference
Standard (accept number) | paragraph
K|H
1 X | X | Physical dimensions MIL-STD-883 2016 Acquisition document 3(0) C.3.8.3
2 X | X | Visual Inspection 1/ MIL-STD-883 2009 100 percent C.3.84
X | X | Device Finish 2/ MIL-PRF-38534 N/A Acquisition document 3(0) C.3.84
3 X | X | Thermal shock MIL-STD-883 1011 C 3(0) C.3.8.2
X | X | High temperature bake MIL-STD-883 1008 1 hour at +150°C and
X | X | Lead integrity 2004 A1 (braze attached C.38.5
MIL-STD-883 leads, 3 lead minimum).
B1 (rigid leads and
2028 terminals only) B2 (lead
fatigue) D (pad adhesion
of leadless chip carriers)
E (plating integrity of
flexible and semi-flexible
lead, 3 leads minimum).
2028 Pin grid array leads
3/
X | X | Seal 1014 A4 Unlidded cases
4 X | X | Metal package isolation 1003 600 V dc 100 nA 3(0) C.3.8.6
maximum
5 X | X | Solderability MIL-STD-883 2003 Soldering temperature 3(0) c.38.7
+245°C + 5°C
6 X | X | Salt atmosphere 1009 A 3(0) C.3.8.8
1/ JESD 9 may be used as a guideline to enhance MIL-STD-883, method 2009.
2/ Using a recognized methodology (e.g. EDS, XRF) verify that finishes containing tin (Sn) have a minimum of 3
percent lead (Pb) by weight per MIL-PRF-38534 (JESD213 is also acceptable). When using elements with other
termination finishes (e.g. gold, Pd/Ag, etc.) the manufacturer shall also have a method approved by the qualifying
activity to verify these finishes do not contain Tin (Sn).
3/ B1 of method 2004 can be used as an option.

C.3.9 Integral substrate/package (ISP) evaluation. (ISP) will be evaluated in accordance with table C-VII and
C.3.9.1 through C.3.9.10.

C.3.9.1 ISP inspection lot. For the purpose of ISP evaluation, an ISP inspection lot shall consist of ISP of the
same type; manufactured using the same facilities, processes and materials (multiple material lots are acceptable),
within 90 days.

C.3.9.2 General.

a. Section C.3.9 is intended to be used as an end-of-line ISP acceptance procedure performed at the
completion of the ISP construction and prior to assembly of the device.

b. ISP elements fabricated by the hybrid device manufacturer using a MIL-PRF-38534 qualified process will be
exempt from this evaluation as long as C.3.7 and C.3.8 are used for the components of the ISP.

c. Subgroups 1, 2, 3, 4, 5, 6, and 7 of table C-VII will be accomplished for each inspection lot.

d. For lead integrity, a quantity of three packages minimum with an accept number of 15 (0) will be tested. If
the 15 (0) lead requirement cannot be met with three packages then all of the leads from the three packages
will be tested with zero failures. Based on package design / lead configuration (unless otherwise specified),
additional lead integrity testing may be required for test condition A1 and E. Choose all conditions that apply
for lead integrity
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e. For solderability testing, a quantity of three packages minimum with an accept number of 15 (0) leads will be
tested. If the 15 (0) lead requirement cannot be met with three packages then all of the leads from the three
packages will be tested with zero failures.

f. The same samples may be used for subgroups 3, 4, 5, 6, and 7 of table C-VII.
g. Subgroups 8 shall be performed in accordance with C.3.9.10.

C.3.9.3 Subgroup 1. Each element will be electrically tested at +25°C as specified in the device specification. If
none is stated, the device manufacturer shall use their standard procedure.

NOTE: This may be satisfied by performing a continuity/isolation test.

C.3.9.4 Subgroup 2. Each element will be visually inspected to ensure conformance to the applicable
requirements of method 2009 and method 2032 of MIL-STD-883, and the applicable device specification. This
inspection shall be limited to the features that are inspectable.

C.3.9.5 Subgroup 3 Device finish shall be in accordance with the acquisition document.
C.3.9.6 Subgroup 4. The physical dimensions will be verified against the device specification.

C.3.9.7 Subgroup 5. Wire bond strength testing. For wire bondable devices, perform wire bond strength testing in
accordance with method 2011 of MIL-STD-883. The sample size shall include at least two ISP devices and ten bond
wires minimum. For gold metallized Class K ISPs that at the hybrid level are intended to contain aluminum wire
bonds, aluminum wires shall be placed as specified in the device specification and these wire bond samples shall be
baked for one hour at 300°C +10°C in either air or an inert atmosphere prior to the performance of wire bond strength

testing.

a. At least ten wires, consisting of substrate to substrate bonds, shall be destructively pull tested. An equal
number of bonds shall be tested on each sample ISP device.

b. The ISP metallization shall be acceptable if no failures occur. If only 1 wire bond fails, a second sample of a
minimum of ten additional wires shall be prepared using the same wire type/size and the same type of
equipment as the failed bond. If the second sample contains one or more failures, or if more than one
failure occurs in the first sample, then the ISP lot shall be rejected.

c. The ISP inspection lot may be resubmitted to evaluation if the failure(s) was not due to defective ISP
metallization.

C.3.9.8 Subgroup 6. The subgroup shall be performed in sequence if the package is seal tested unlidded. As an
option, the packages may be evaluated by performing package seal and leak test (method 1014 of MIL-STD-883)
and if package seal is performed, lead integrity test may be performed before or after seal.

C.3.9.9 Subgroup 7. Prior to solderability testing, the elements shall be submitted to a preconditioning
temperature of +250°C +10°C for a period of 6 +0.5 hours, or equivalent. (See C.6.3.2.6 herein for examples of
equivalent conditions) and then tested to the requirements of method 2003 of MIL-STD-883

C.3.9.10 Subgroup 8. Corrosion in the internal cavity area shall not be cause for rejection. This test shall be
performed one time only for the life of the program, or as needed to evaluate changes in the fabrication process.
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* TABLE C-VII. Integral substrate/package element evaluation requirements.
Subgroup | Class Test Specificaton MIL-STD-883 Quantity Reference
or standard (accept number) | paragraph
K|H Method Condition
1 X | X | Electrical testing Acquisition 100 percent C.3.93
document
2 X | X | Visual inspection 1/ 2032 and 100 percent C.3.94
2009
3 X | X | Device finish used MIL-PRF- Acquisition 3(0) C.3.95
2/ 38534 N/A document
4 X | X | Physical dimensions MIL-STD- 2016 Acquisition 3(0) C.3.9.6
883 document
5 X | X | Wire bond MIL-STD- 2011 10 wires (0) C.3.9.7
evaluation 883 20 wires (1)
6 X | X | Thermal shock MIL-STD- 1011 C 3(0) C.3.9.2
883 and
C.3.9.8
X | X | Lead integrity MIL-STD- 2004 A1 (braze attached
883 leads, 3 lead minimum).
B1 (rigid leads and
terminals only)
B2 (lead fatigue)
D (pad adhesion of
leadless chip carriers)
E (plating integrity of
flexible and semi-flexible
lead, 3 leads minimum).
2028 3/ Pin grid array leads
X | X | Seal MIL-STD- 1014 A4
883
7 X | X | Solderability MIL-STD- 2003 Solder temperature 3(0) C.399
883 +245°C + 5°C
8 X | X | Salt atmosphere MIL-STD- 1009 A 3(0) C.3.9.10
883

1/ JESD 9 may be used as a guideline to enhance MIL-STD-883, method 2009.

2/ Using a recognized methodology (e.g. EDS, XRF) verify that finishes containing tin (Sn) have a minimum of 3

percent lead (Pb) by weight per MIL-PRF-38534 (JESD213 is also acceptable). When using elements with other
termination finishes (e.g. gold, Pd/Ag, etc.) the manufacturer shall also have a method approved by the qualifying
activity to verify these finishes do not contain Tin (Sn).
3/ B1 of method 2004 can be used as an option.

C.3.10 Polymeric material evaluation. The polymeric materials used in device applications will be subjected to and
pass the evaluation procedures detailed in method 5011 of MIL-STD-883.

C.3.11 Sub-assembly element evaluation. Sub-assemblies used inside of hybrid microcircuits shall meet the
requirements specified herein.

NOTE: Sub-assemblies that are produced by the hybrid manufacturer or an outside QML certified hybrid

manufacturer for the applicable class are exempt from this requirement and apply only to parts procured from other

outside source(s).

C.3.11.1 Acceptance of sub-assembly.
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C.3.11.2 Elements of sub-assemblies. Elements used in sub-assemblies (e.g. substrate, wire, active elements,
passive elements, attach material, coatings, encapsulates and/or other materials) shall receive element evaluation
prior to assembly of the sub-assembly as specified in Appendix C for the respective element type and class level.

NOTE: All polymeric material used in subassemblies is required to pass certification and acceptance testing in
accordance with method 5011 of MIL-STD-883.

C.3.11.3 Production and inspection lot. The sub-assembly shall meet the production lot and inspection lot
definition of Appendix A or equivalent and all materials shall be traceable per requirements of paragraph A.3.8.

C.3.11.4 Process control. The sub-assembly, as required, shall meet the process control requirements of
Appendix C (e.g. wirebond process control, die shear) or equivalent.

C.3.11.5 Sample selection. Samples shall be selected from each sub-assembly inspection lot and subjected to the
sections of table C-VII-1 according to the applicable class level.

C.3.11.6 Sub-assembly element evaluation requirements.

C.3.11.6.1 Subgroup 1. When testing requirements are not specified in the procurement document, the
manufacturer of the sub-assembly shall choose the parameters, conditions, and limits to assure compliance with the
electrical characteristics. Electrical testing shall be performed 100 percent at 25°C as a minimum.

C.3.11.6.2 Subgroup 2. 100 percent internal visual inspection shall be performed to the applicable class level in
accordance with method 2017 of MIL-STD-883. If coatings or sealing operations are performed, all inspections shall
be performed prior to the coating or seal operations and any other operation that would obscure the sub-assembly
workmanship. If the sub-assembly is an open construction, inspection will be required to meet method 2017 of MIL-
STD-883.

C.3.11.6.3 Subgroup 3. Each sample shall be inspected in accordance with the applicable requirements of the
sub-assembly to method 2009 of MIL-STD-883. If the sub-assembly is an open construction, inspection will be
required to meet method 2017 of MIL-STD-883.

C.3.11.6.4 Subgroup 4. Using a recognized methodology, finishes containing tin (Sn) shall have a minimum of 3
percent lead (Pb) by weight. All other finishes shall be in accordance with the procurement document.

C.3.11.6.5 Subgroup 5. The sub-assembly shall be sample screened based on its construction technology as
indicated in subgroup 5. As applicable, the samples may be mounted in accordance with its end item application.

C.3.11.6.5.1 Temperature cycling. Each sample sub-assembly shall be subjected to a minimum of 100
temperature cycles to method 1010 of MIL-STD-883 to assure bond integrity of the encapsulated bond wires. Non-
encapsulated sub-assemblies shall require 10 cycles.

C.3.11.6.5.2 Interim electrical test. Each sample sub-assembly shall be electrically tested at 25°C and the
maximum specified operating temperature in accordance with the procurement document. When testing is not
specified in the procurement document, the manufacturer of the sub-assembly shall choose the parameters,
conditions, and limits to assure compliance with the electrical characteristics.

C.3.11.6.5.3 Post burn-in electrical test. Each sample sub-assembly shall be electrically tested at minimum
temperature, 25°C, and maximum specified operating temperature in accordance with the procurement document.
When testing is not specified in the procurement document, the manufacturer of the sub-assembly shall choose the
parameters, conditions, and limits to assure compliance with the electrical characteristics.

C.3.11.6.6 Subgroup 6. If the sub-assembly is encapsulated, sealed or contains metallic element attach (for power
elements), the sub-assembly shall be inspected to either radiography method 2012 or Ultrasonic inspection of die
attach method 2030 of MIL-STD-883.

C.3.11.6.7 Subgroup 7. Wirebonding is applicable to sub-assembly end item external wire bonds. The sub-
assembly shall receive a destruct wire bond evaluation in accordance with method 2011 of MIL-STD-883.

a. Atleast 10 wires shall be destructively pull tested from a minimum of two samples. Additional samples may
be used to meet the 10 wire minimum criteria.
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b. The bond pull will be acceptable if no failure occurs. If only one wire bond fails, a second sample of a
minimum of 10 wires will be prepared using the same type equipment as the failed bond(s). If the second
sample contains one or more failures, or if more than one failure occurs in the first sample, then the
inspection lot will be rejected.

c. The production/inspection lot may be resubmitted to evaluation if the failure(s) was not due to defective
substrate metallization.

C.3.11.6.8 Subgroup 8. If applicable to the sub-assembly, all elements from two samples shall be die shear tested
in accordance with method 2019 of MIL-STD-883. If a failure occurs at less than the specified force and is not due to
defective materials, then the lot shall be resubmitted to die shear evaluation and the failure mode documented.

Table C-VII-1 Sub-assembly element evaluation requirements.

Quantity Reference
Subgroup Class Test MIL-STD-883 (accept No.) | Paragraph
K H Method Condition
1 X X | Element electrical +25°C only 100% C.3.11.6.1
2 X X | Internal Visual 2017 Hor K 100% C.3.11.6.2
3 X X | External Visual 2009/2017 | Hor K 10(0) C.3.11.6.3
4 X X | Device Finish N/A N/A 5(0) C.3.11.6.4
X X | Temperature cycling 1010 C, 100 /10 10 (0) C.3.11.6.5.1
5 cycles 1/
X Constant Acceleration or 2001 Y1 direction
Mechanical Shock @ 3Kg or
2002 Y1 direction,
Cond B
X X | Interim electrical C.3.11.6.5.2
X Burn-in 1015 240 hours
Min. @
+125°C
X Post Burn-in electrical C.3.11.6.5.3
6 X Radiographic 2012 10(0) C.3.11.6.6
or
Ultrasonic Inspection 2030
7 X X | Wire bond evaluation 2/ 2011 2 devices, C.3.11.6.7
10 (0) wires
or 20 (1)
wires
8 X X | Die Shear 3/ 2019 2 devices, all | C.3.11.6.8
elements

1/ Un-encapsulated devices require a minimum of 10 cycles.

2/ Wire bond evaluation shall be performed to test the user’s external wire bond connections.

Internal wire bond

connections are subjected to 100% temperature cycling in Subgroup C5 to assure bond integrity, reference
paragraph C.3.11.6.5.1. Wirebond evaluation is not required for un-encapsulated devices.
3/ If die shear is performed prior to application of final protective coating, this test is not required.

C.4 PROCESS CONTROL

C.4.1 Description of process control. Process control is a methodology used to detect defective processes prior to

completion of assembly. This section outlines the requirements for process control on two processes though process
control may be applied to other areas. The indicated processes will be controlled in accordance with table C-VIII and

C.4.2and C4.3.

C.4.2 Wire bonding.
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C.4.2.1 General. A process machine/operator evaluation will be performed:
a. When a machine is put into operation.
b. Periodically while in operation, not to exceed half a shift (4 to 6 hour half shift period, not to exceed 6 hours).

c. When the operator is changed. Change of certified auto wire bond operators is allowed without machine re-
evaluation if all other machine conditions for evaluation are maintained.

d. When any machine part has been changed.
e.  When any machine adjustment of the process parameters has been made.
f.  When the spool of wire is changed.

g. When a new device type is started (unless the machine was evaluated using test samples that also
simulate the new device type, see C.4.2.2).

C.4.2.2 Standard evaluation circuit (test coupon or test vehicle). Standard evaluation circuits (test coupons or test
vehicles) that simulate the production device metal bonding system (e.g., thick film, thin film, aluminum bonding pads,
plated gold) may be destructively evaluated in lieu of the product.

C.4.2.3 Process machines. Process machines not meeting the evaluation requirements will not be used.

C.4.2.4 Corrective action of process machine. A process machine may be returned to operation only after
appropriate corrective action has been implemented and the machine has been evaluated and passed testing in
accordance with table C-VIII as required.

C.4.2.5 Data record. A data record will be maintained and identifiable to each machine, operator, shift, and date of
test.

C.4.2.6 Wire bond process setup

C.4.2.6.1 Process machine/operator evaluation. Sample wires from three devices or a test sample will be
destructively pull tested in accordance with method 2011 of MIL-STD-883, and as follows:

a. Class H devices: A minimum of ten wires total consisting of wire bonds to elements metallization bonding
systems (e.g., thick film, thin film, aluminum bonding pads, plated gold) typical of device assembly
operation will be tested.

b. Class K devices: A minimum of 15 wires total will be tested. As a minimum, wires tested will include one
each from a typical transistor, diode, capacitor, and resistor die, and five wires from the header to the
substrate, as applicable.

c. Class H and Class K: Evaluation results are acceptable if no failure occurs at less than the value given in
method 2011 of MIL-STD-883. If any of the sample wires fail, the machine/operator will be deactivated and
corrective action taken. When a new sample has been prepared, tested, and has passed this procedure,
the machine/operator has been certified or recertified, it can be returned to service.

C.4.2.6.2 Lot sample bond strength. From each wire bonding lot, a random sample of at least two devices will be
nondestructively tested (e.g. random during both half shifts, random during first half shift and random/last device
during the second half shift) in accordance with method 2023 of MIL-STD-883. This requirement does not apply to
devices that are 100 percent nondestructively tested. Alternately, destructive pull testing in accordance with method
2011 may be performed. Devices with known visual wire bonding rejects will not be excluded from this sample.

a. A wire bonding lot consists of devices that are consecutively bonded using the same setup and wire, by one
machine/operator (operator changes are allowed for autobonders) during the same period not to exceed
half a shift (4 to 6 hour half shift period, not to exceed 6 hours).
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b. In each sample device, at least 15 wires will be tested, including one wire from each type of transistor,
diode, capacitor, and resistor chips, three wires from each type of integrated circuit, and five wires
connecting package leads, as applicable. If there are less than 15 wires in the device, all wires will be
tested. Sample devices will be inspected for lifted wires. Lifted wires resulting from bond pull testing will be
counted as nondestruct pull test failures.

c. The wire bonding lot will be acceptable if no failure occurs. If one wire/bond fails, another sample of two
devices will be selected and 100 percent nondestructively tested. If the second sample contains no
failures, the wire bonding lot is acceptable. If the second sample also contains failure(s), or more than one
wire/bond fails in the first sample, the bonding machine/operator will be removed from the operation.

d. The failures will be investigated and appropriate corrective action will be implemented. The
machine/operator will be recertified in accordance with C.4.2.6.1 before being returned to operation. All
devices bonded since the previous certification (ot sample bond strength test) will be subjected to 100
percent nondestructive bond strength testing (Class H).

e. For RF/microwave devices, test sample circuits that simulate the production device may be destructively
evaluated in lieu of the product (see C.4.2.2). When test sample circuits are used, the data from this test
will be used for SPC monitoring of the process/product.

C.4.3 Seal testing. All Class K devices shall receive fine leak testing after sealing, and prior to any other testing,
without pressurization (bomb) within one hour of removal from sealing atmosphere. Class K devices may be sealed
with any amount of helium tracer gas and shall pass the corresponding leak rate, or the helium leak rate may be
calculated based on the helium tracer gas atmosphere.

37 percent Helium — 3.7 x 10 atm cc/sec He.
10 percent Helium — 1.0 x 10 atm cc/sec He.
5.0 percent Helium — 5.0 x 10°° atm cc/sec He.
3.0 percent Helium — 3.0 x 10°° atm cc/sec He.

Calculation:
He leak rate = 1 x 107 x He%/100%

If failure occurs, the lid seal rework requirements will be followed.

However, in lieu of back filling with helium, pressurization after seal and fine leak test may be performed to the
applicable Class K reject (L) rate of TM 1014 of MIL-STD-883 used for screening in accordance with the different
conditions allowed (helium, radioisotope, cumulative, OLT, etc.), no seal rework will be permitted and the failed parts
will be scrapped or delidded for rework.

CAUTION NOTE: The use of helium fill for high voltage devices may lead to ionization of the helium and cause the
parts to fail. The device manufacturer shall document the design accordingly if sealing in helium tracer gas or if other
gas is damaging to the device.

C.4.4 Internal gas analysis process monitor. The manufacturer shall develop and document a system to utilize
method 1018, of MIL-STD-883, as a guideline to monitor the sealing process. Levels of all gases reported, including
moisture, shall be evaluated to the extent necessary to detect any variation in the sealing process, based upon the
manufacturer’'s data. Reported gases shall be used to aid in identifying possible process deficiencies or evidence of
out-of-control conditions.

C.4.5 Testing for pure tin finishes. The manufacturer will develop a test plan that will assure no parts used in the
hybrid have a pure tin finish and all parts meet all of the requirements of E.4.2.7.1.
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TABLE C-VIII. Process control summary.

Operation | Class MIL-STD-883 Paragraph
K | H | Method Condition

Wire X | X 2011 C4.2

bonding X | X 2023

Seal X 1014 A Cc4.3

Internal

gas X | X 1018 C44

analysis

C.5 DEVICE SCREENING

C.5.1 Description of device screening. Screening is a series of tests and inspections performed on each device in
each lot in order to eliminate products which do not meet the performance requirements. Each device will be
subjected to and pass all of the applicable screening tests and inspections in accordance with table C-IX and C.5.2
through C.5.13.

C.5.2 General.

a. Additional tests and inspections may be performed where experience indicates justifiable concern for
specific quality characteristics.

b. Electrical test parameters, values, limits (including deltas), and conditions will be as specified on the device
specification.

c. All devices that fail any test criterion in the screening sequence will be removed from the lot at the time of
observation, or immediately at the conclusion of the test, in which the failure was observed.

d. When PDA, pattern failure, or delta limits have been specified, or other conditions for lot acceptance have
been imposed, the required data will be recorded and maintained as a basis for lot acceptance.

e. Once rejected and verified as a device failure, rework and subsequent rescreening in accordance with the
limitations of this specification may be performed.

f.  Tests will be performed in the order specified in table C-IX, except as specified in C.5.11 and C.5.12.

C.5.3 Pre-seal burn-in test. Pre-seal burn-in is optional.

C.5.4 Non-destructive bond pull test for Class K devices. Non-destructive 100 percent bond pull test shall be
performed for Class K devices. The total number of failed wires and the total number of devices failed will be
recorded. The lot will have a PDA of 2 percent or one wire, whichever is greater based on the number of wires pulled
in the wire bond lot or production lot. If the lot fails and resubmission is to be considered, the failed lot shall be
subjected to failure analysis to determine the root cause(s) of the failures, and what corrective action, or rework is
needed. The failure analysis shall also address the strength and bond integrity of the passing bonds in relationship to
the process norm. The analysis, root cause, and corrective action shall be documented. After corrective action to
bring the bond strengths back to process norms, a resubmission of the failed lot may be made which shall include
100% nondestructive pull of any rebonded wires, with zero failures allowed. Lots failing the Class K PDA
requirement or resubmission shall not be delivered as Class H, G, D, or E product.

C.5.5 Internal visual inspection. Devices awaiting pre-seal inspection and accepted devices awaiting further
processing will be stored in a controlled environment until sealed as specified in method 2017 of MIL-STD-883.
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C.5.6 Visual inspection for damage. The manufacturer may inspect for damage after each thermal or mechanical
screening step, or at any subsequent time in the screening sequence.

C.5.7 Particle impact noise detection (PIND) test. PIND will be performed in accordance with test method 2020 of
MIL-STD-883, condition A or B. For Class K devices, condition A shall be used unless otherwise specified. For
Class K screening, the lot may be accepted on any of the five runs if the percentage of defective devices is less than
1 percent (or one device, whichever is greater). All defective devices will be removed after each run. Lots which do
not meet the 1 percent PDA on the fifth run, or exceed 25 percent defectives cumulative, will be rejected.

C.5.8 Pre-burn-in electrical test.

a. Pre-burn-in electrical testing is optional except when delta limit measurements are required. However,
devices may be tested to remove defects prior to further screening and to form a basis for application of
PDA criteria.

b. This test need not include all device parameters, but will include those measurements most sensitive to, and
effective in removing, electrically defective devices.

c.  When delta limits are specified in the device specification, the measurements will be recorded, and
traceability will be maintained from the device to the corresponding electrical test data.

C.5.9 Burn-in. Burn-in will be performed on each device.
C.5.9.1 General.

a. Pre-burn-in (interim burn-in for Class K) and post burn-in electrical parameters as specified in the device
specification will be measured.

b. Burn-in electrical conditions will be as specified in the device specification.

c. Delta limits will be defined in the device specification when required.

d. Delta measurements will be made on parameters specified in the device specification.

e. The manufacturer will determine and document, prior to beginning burn-in, the criteria for the formation of
burn-in lots (e. g., devices submitted to burn-in at one time, a production lot, or an inspection lot). The burn-
in lot will be > 41 devices or all devices submitted to burn-in during a 1 week period.

f.  The manufacturer will not conduct burn-in in addition to that specified.

g. Unless otherwise specified in the device specification, PDA, and pattern failure, analysis will be applicable
only to +25°C static tests (group A, subgroup 1).

C.5.9.2 Burn-in period.

a. Class K devices will be burned-in in accordance with the time-temperature regressions specified in method
1015 of MIL-STD-883. The burn-in time will be equally divided into two successive burn-ins. Interim
electrical tests in accordance with the device specification will be performed after the first burn-in to
determine acceptable devices for the second burn-in.

b. Class H devices will be burned-in in accordance with the time-temperature regressions specified in method
1015 of MIL-STD-883.

C.5.9.3 Failure analysis of burn-in screen failures for Class K devices. Catastrophic failures (e.g., shorts or opens
measurable or detectable at +25°C) after burn-in will be analyzed. Analysis of catastrophic failures may be limited to
a quantity and degree sufficient to establish failure mode and cause. Failure analysis results will be documented and
available to the Government representatives.
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C.5.9.4 Lots resubmitted for burn-in. Burn-in lots that do not exceed twice the allowable PDA may be resubmitted
for burn-in one time only (e.g., if the PDA limit is ten percent, then the lot may be resubmitted if less than twenty
percent). Failure analysis for other than Class K is not required. Resubmitted lots will be kept separate from new lots
and will be inspected for all specified characteristics using a tightened inspection PDA equal to the next lower number
in the PDA series. The number of pattern failures allowed will be the same as required for the original burn-in.

C.5.9.5 Burn-in acceptance criteria. At the option of the manufacturer, burn-in acceptance will be based on PDA
or pattern failures. Either option, or both, may be applied to a burn-in lot as acceptance criteria (i.e., if a lot exceeds
PDA requirements, then pattern failure analysis may be used to determine if the lot is acceptable without performing
a resubmitted burn-in).

C.5.9.5.1 General. Pattern failures are multiple device failures within a device burn-in lot with the same root cause
of failure. When the PDA or pattern failures applies to delta limits, the delta parameter values measured after burn-in
(100 percent screening test) will be compared with the delta parameter values measured prior to that burn-in.

C.5.9.5.2 PDA option.

C.5.9.5.2.1 PDA Class H. For Class H, the PDA will be 10 percent or one device, whichever is greater, regardless
of burn-in lot size.

C.5.9.5.2.2 PDA Class K. For Class K, the PDA will be 2 percent or one device, whichever is greater, regardless
of burn-in lot size. Class K PDA will be calculated on failures occurring during the second half of burn-in only.

C.5.9.5.3 Pattern failure option.

C.5.9.5.3.1 Pattern failure option, Class H. For Class H devices, when acceptance is based on pattern failures, all
multiple device static failures at +25°C shall be analyzed to determine root cause. Multiple device failures with the
same root cause (three or more, depending on lot size) will be considered a “pattern failure”. If a “pattern failure” is
established, the lot will be rejected; otherwise, the lot will be accepted regardless of PDA. In all cases, lots with
device failures that do not exceed the PDA are acceptable and do not require pattern failure analysis. The number of
device failures with the same root cause that establish a “pattern failure” will be based on lot size, as follows:

Number of failures
Lot size (x) that establish a pattern

x<20
21<x<40
40 <x <100
100 < x <300
300 <x <500 1
500 < x 1

() I > Né ) BE AN ¢V]

EXAMPLE 1: Lot size is 25 with four device static failures at +25°C.
If all four device static failures do not have the same root cause of failure (i.e., 3 or less failures
with the same root cause), then no “pattern failure” exists and the passing 21 devices are
acceptable.

If all four device static failures have the same root cause of failure, then a “pattern failure” exists
and the lot should be rejected.

EXAMPLE 2: Lot size is 400 with 15 device static failures at +25°C.

The lot is acceptable (i.e., 10 percent PDA allows 40 device static failures).
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EXAMPLE 3: Lot size 400 with 41 device static failures at +25°C.

If ten or less of the device static failures are due to the same root cause, then a “pattern failure”
does not exist and the lot is acceptable.

If 11 or more of the device static failures are due to the same root cause, then a “pattern failure”
has been established and the lot is unacceptable.

In all instances where analysis of the failed devices indicates that the failure mechanism is due to poor basic
processing procedures, a basic design fault, or non-screenable defects, the lot will be rejected.

C.5.9.5.3.2 Pattern failure option, Class K. For Class K, when acceptance is based on pattern failures, all multiple

device static failures at +25°C shall be analyzed to determine root cause. The lot will be stopped and placed on hold
if:

a. Any two device static failures within the burn-in lot have the same root cause of failure (i.e., pattern failure
established),or

b. The total number of device static failures in the burn-in lot exceeds 5 percent.
The lots may be reworked and recovered if the failure is due to:
a. A defect that can be effectively removed by rescreening the entire burn-in lot or,
b. Random type defects which do not reflect poor basic device design or poor basic processing procedures.

In all instances where analysis of the failed devices indicates that the failure mechanism is due to poor basic
processing procedures, a basic design fault, or non-screenable defects, the lot will be rejected.

C.5.10 Final electrical test.

a. Final electrical testing will include all parameters, limits, and conditions of test which are specifically
identified in the device specification as final electrical test requirements. As a minimum, final electrical
testing will include group A electrical test, table C-Xa, subgroups 1, 2, and 3 (plus subgroups 4, 7, and 9 as
applicable).

b. Final electrical testing satisfies end-point electrical test requirements specified in the preceding test
methods, and need not be duplicated.

C.5.11 Seal (fine and gross leak).

a. For Class K devices, the seal test may be performed in any sequence between the final electrical test and
external visual, but it will be performed after all shearing and forming operations on the terminals.

b. For Class H devices, the seal test may be performed in any sequence between the constant
acceleration/mechanical shock test (or PIND, if applicable) test and external visual, but it will be performed
after all shearing and forming operations on the terminals.

c. For Class K and H devices, all device lots (sublots) having any physical processing steps that may affect
the seal (e.g., solder dipping to the glass seal.) performed following seal or external visual will be retested
for hermeticity and visual defects. This will be accomplished by performing, and passing, as a minimum, a
sample seal test (method 1014 of MIL-STD-883) using an acceptance criteria of a quantity (accept number)
of 45 (0), and an external visual inspection (method 2009 of MIL-STD-883) on the entire inspection lot
(sublot). For devices with leads that are not glass sealed, and that have a lead pitch less than or equal to
.050 inch (1.27 mm), the sample seal test will be performed using an acceptance criteria of a quantity
(accept number) of 15 (0). If the sample fails the acceptance criteria specified, all devices in the inspection
lot represented by the sample will be subjected to the fine and gross seal tests and all devices that fail will
be removed from the lot for final acceptance.

C.5.12 Radiography for Class K devices. Radiographic inspection can be performed anytime after PIND.
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C.5.12.1 Solder sealed devices. Solder sealed devices will be tested 100 percent in accordance with method 2012
of MIL-STD-883.

C.5.12.2 Non-solder sealed devices. Non-solder sealed devices will be tested 100 percent in accordance with
method 2012 of MIL-STD-883, unless otherwise specified.

NOTE: Radiography should only be deleted if the manufacturer and customer determine it to be unapplicable; or, of
limited value for a given design or technology.

C.5.13 External visual screen. The final external visual screen will be conducted in accordance with, method 2009
of MIL-STD-883, after all other 100 percent screens have been performed. The manufacturer will inspect the devices
100 percent or on a sample basis using a quantity/accept number of 116 (0). If one or more rejects occur in this
sample, the manufacturer may double the sample size with no additional failures allowed or inspect the remaining
devices 100 percent for failed criteria and remove the failed devices from the lot. If the doubled sample also fails, the
manufacturer will be required to 100 percent inspect the remaining devices in the lot for the failed criteria. Re-
inspection magnification will be no less than that used for the original inspection for the failed criteria.

TABLE C-IX. Device screening.

Test or inspection MIL-STD-883 Requirement Reference
paragraph
Method Condition Class K Class H
Preseal burn-in 1030 Optional Optional Cb53
Non-destructive bond pull 2023 100 percent Optional Cb54
Internal visual 2017 100 percent | 100 percent C5.5
Temperature cycling 1010 C, 10 cycles 100 percent | 100 percent Cb5.6
Mechanical shock or 2002 B, (Y1 direction only) 100 percent | 100 percent C.56
constant acceleration 2001 3,000 g’s, Y1 direction
only
PIND 2020 Condition A shall be 100 percent Optional C.b57

used for Class K, unless
otherwise specified

Pre-burn-in electrical test | In accordance 100 percent Optional C.5.38
with applicable
device
specification
Burn-in 1015 100 percent | 100 percent C.5.9
Final electrical test In accordance 100 percent | 100 percent C.5.10
with applicable
device
specification
Seal (fine and gross) 1014 100 percent | 100 percent C.5.11
Radiographic 2012 100 percent Optional C.5.12
External visual screen 2009 100 percent | 100 percent C.5.13

C.6 CONFORMANCE INSPECTION AND PERIODIC INSPECTION

C.6.1 Description of conformance inspection and periodic inspection. Conformance inspection (Cl) and periodic
inspection (Pl) is a series of tests and inspections performed on samples of devices that have passed screening.
These tests and inspections are used to further verify the performance requirements on a sample basis. Sample
testing is necessary due to the fact that many of these tests are either destructive, expensive, or time consuming.
Group A is considered Cl, whereas groups B, C, and D are considered PIl. Cl and PI will consist of the tests and
inspections specified herein. Devices will not be accepted or approved for delivery until all applicable Cl and PI
requirements have been met. The acquiring activity may approve delivery if groups A, B, C1, C3, C4, C5 and D
testing have been completed and group C2, steady-state life test, has commenced. The manufacturer will maintain
traceability of all devices delivered to the acquiring activity prior to completion of Cl and PI testing for the purpose of
notification/recall in case of test failure.
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C.6.2 General. Cl and PI for a given device type is determined by selection of a requirements option flow (see
Table C-X). The requirements option flow selected will determine the Cl and PI requirements for the specific device
manufactured. Where applicable, inspection lot sampling will be in accordance with Appendix F of this specification.
Except where the use of final electrical test rejects or simulation samples (i.e., test coupons or test vehicles) are
allowed, all devices will have been previously screened and subjected to and passed all final electrical tests.
Successful completion of Cl and PI for a given product assurance level will satisfy the requirements for any lower
level device manufactured on the same certified line. If a lot is withdrawn in a state of failing to meet requirements
and is not resubmitted, it will be considered a failed lot and reported as such.

C.6.2.1 Inspection lots. Inspection lots consist of a quantity of devices of a single device type (required for group
A) or several different circuit types (allowed for groups B, C3, and D tests only) in a single package type and lead
finish submitted at one time for final acceptance. All devices within each inspection lot will be finally sealed in the
same period not exceeding 13 weeks.

C.6.2.2 Inspection lot formation. Inspection lot formation is required if the inspection lot is to be formally accepted
by the lot related Cl and Pl testing of this specification (option 2 end-of-line inspection) or method 5005 of MIL-STD-
883. If in-line process verification testing (option 1 in-line inspection) is used, inspection lot formation is not required.

NOTE: The device manufacturer has the right to elect not to use any solution or solvent identified within this
specification, or related specifications, that has also been identified by the American Congress of Government
Industrial Hygienists as being a potential or suspect carcinogen. Where the device manufacturer elects not to use a
material, they shall notify the acquiring or qualifying activities and the customer in writing in clear, unambiguous
language not subject to misinterpretation that this right has been exercised.

TABLE C-X. Cl and Pl summary.

Requirement Reference Option 1 (in-line) Option 2 (end-of-line)
General Paragraph C.6.3 C.6.4
Group A (Cl) | Paragraph C.6.3.1 C.6.4.1
Table C-Xa C-Xa
Group B (PI) | Paragraph C.6.3.2 Cc.64.2
Table N/A C-Xb
Group C (PI) | Paragraph C.6.3.3 C.6.4.3
Table C-Xc C-Xc
Group D (PI) | Paragraph N/A C.644
Table N/A C-Xd

C.6.2.3 Sample selection. The number of hybrid microcircuits to be tested will be chosen (independent of lot size) by
the manufacturer in accordance with the applicable requirements of options 1 or 2 herein. Initial samples and resubmitted
samples, when applicable, will be randomly selected from the inspection lot. Lot acceptance is based on an accept
number of zero. If a failure occurs, the failed subgroup or test may be performed once using double the sample size, or
100 percent, with zero failures allowed. For group C inspection, limited sample quantities may be used to meet the
requirements of C.6.1 for production start-up. When limited sampling is used for start-up, a subsequent full sample, group
C test will be performed within 6 months of initial group C or prior to exceeding the limited usage requirements of
C.6.3.3.1.c, whichever comes first.

C.6.2.4 End-point. Electrical end-points will be measured and recorded when applicable.

C.6.2.5 Data. Test results will be recorded by inspection lot identification code (date code), or each inspection lot,
when applicable. For in-line group B inspections, where inspection lots are not applicable, data records or logs will
be maintained and available for review by the qualifying and acquiring activities. A summary of attributes results for
all tests and measurements shall be part of the test report unless 100 percent recorded data is provided. Variable
data will be provided when required by the device specification.

C.6.2.6 Non-functional samples. Electrically rejected devices from the same inspection lot may be used in all
subgroups when end-point measurements are not required, provided that the devices have been subjected to all
device screening conditions through burn-in.
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C.6.3 Option 1 (in-line inspection). Option 1 Cl and PI will be satisfied by in-line inspections and tests in
accordance with C.6.3.1, through C.6.3.4.

C.6.3.1 Group A electrical testing. Group A electrical testing will be performed in accordance with table C-Xa,
C.6.3.1.1 through C.6.3.1.4 and the applicable device specification.

C.6.3.1.1 Group A general requirements. Group A subgroups will, as a minimum, include the final electrical testing
subgroups 1, 2, and 3 (plus subgroups 4, 7, and 9, as applicable) and any other subgroups required by the device
specification. Each inspection lot or sublot will be tested. A procedure for performing group A inspection in
accordance with one or more of the following methods will be available for review by the qualifying activity. Each of
these three methods are equivalent, therefore, the manufacturer may choose to use any of the three.

a. Sampling: A single sample may be used for all subgroup testing. Where the required size exceeds the lot
size, 100 percent inspection will be allowed.

b. Sequence of test: Group A testing by subgroup, or within subgroups, may be performed in any sequence
after subgroup 1, or alternate subgroups, (see method 1015 of MIL-STD-883) are performed.

C.6.3.1.2 End-of-line sample testing.

a. Production performs all required final electrical screening tests.

b. Quality assurance or quality designate randomly pulls samples in accordance with table C-Xa and performs
acceptance testing.

C.6.3.1.3 In-line sample testing. Test samples for each individual group A subgroup will be randomly selected
from the inspection lot after 100 percent screening of that subgroup (or subgroups, in the event that multiple
subgroups are tested at the same temperature in sequence with the same test program). All devices in the
inspection lot or sublot will be available for selection as a test sample and a fully random sample will be selected in
accordance with table C-Xa from the total population of devices. In addition, a different person will check the entire
test setup and verify the use of the correct test program prior to testing the group sample.

C.6.3.1.4 In-line verification testing. In-line verification testing, generally, is performed in conjunction with final
electrical tests at screening which satisfy the requirements of group A testing and need not be repeated. Therefore, if
the screening tests are performed with the verification defined here, the requirements of group A have been met.

a. For each test setup (and operator for manual testing) production will test a correlation unit to ensure that the
accuracy requirements of MIL-STD-883 are being met.

b. Testing will be performed using the verified setup.

c. At the completion of testing (or at least once each week) or following a change of operators for manual
testing, a different person designated by quality assurance verifies the production testing by:

(1) Visually inspecting to confirm that the correct test fixture, equipment, software, and procedures were
used.

(2) Review actual testing or data of a controlled, known good, device utilizing the fixtures, equipment,
software, and procedure(s) that were used by production. The device type being tested will be of the
same device type as the known good device, or will be similar to the known good device per the
criteria of section 6.4.43 of this specification. Variables data for all applicable group A tests at +25°C
will be read and recorded for the controlled unit. This data will be maintained with the lot or traceable
to the lot.

81



MIL-PRF-38534M
APPENDIX C

(3) Failure of the verification test will, as a minimum, require engineering to perform a detailed review of
hardware, software, setup, and parts. If the engineering review does not locate the problem, the
verification unit will undergo failure analysis. The appropriate corrective action shall be taken based
on the failure analysis results. The entire group of devices being considered for acceptance at the
time of the failure may then be retested for the appropriate subgroup(s) acceptance, one time only, by
repeating in-line verification testing. If the failure analysis does not specifically locate the problem,
the lot may be reconsidered for acceptance, one time only, for 100 percent retesting of all of the
devices to all of group A requirements and by repeating in-line verification testing.

TABLE C-Xa. Group A electrical test.

Subgroup Parameters Quantity (accept number)
1 Static test at +25°C 116 (0)
2 Static tests at maximum rated operating temperature 76 (0)
3 Static tests at minimum rated operating temperature 45 (0)
4 Dynamic tests at +25°C 116 (0)
5 Dynamic tests at maximum rated operating temperature 76 (0)
6 Dynamic tests at minimum rated operating temperature 45 (0)
7 Functional tests at +25°C 116 (0)
8 Functional tests at maximum and minimum rated 76 (0)

operating temperatures
9 Switching tests at +25°C 116 (0)
10 Switching tests at maximum rated operating temperature 76 (0)
11 Switching tests at minimum rated operating temperature 45 (0)

C.6.3.2 Group B inspection. Group B inspection will be satisfied by performing in-line inspection sample
monitoring as follows. Electrically rejected devices or test vehicles or coupons may be used in all subgroup tests in
lieu of actual product.

C.6.3.2.1 Physical dimensions. Randomly select devices from devices at final inspection such that, as a minimum,
two devices of each package configuration presented for inspection are inspected each month. Confirm that all
critical dimensions affected by the assembly process (e.g., package length, width, height, pin length, etc.) meet the
requirements of the device specification. Critical dimensions unaffected by assembly processes may be inspected at
final visual inspection or as a part of incoming (receiving) inspection.

C.6.3.2.2 Resistance to solvents. Each inspection lot of marking ink will be tested prior to acceptance in
accordance with method 2015 of MIL-STD-883. This series of tests will be performed on each type of surface which
is used as the marking surface on completed devices (e.g., silver plate, abraded nickel plate, non-abraded nickel
plate.). One piece of each surface type will be tested in each solvent. Each week one device or element (lid or
package) representative of each of the marking surfaces of each device marked during the week will be tested in
accordance with method 2015 of MIL-STD-883, except that only "solvent D" is required.

C.6.3.2.3 Internal visual and mechanical. Internal visual and mechanical inspection will be performed at pre-seal
visual inspection in accordance with the requirements of method 2014 of MIL-STD-883. As a minimum, one device of
each device type received at pre-seal visual inspection each month will be inspected.

C.6.3.2.4 Bond strength. Wire bond strength in-line inspection will be performed as a part of wire bond certification
and in accordance with method 2011 of MIL-STD-883. Each wire bond process (e.g., thermosonic gold, ultrasonic
aluminum, thermal compressions gold) will be tested weekly. Where more than one machine exists for a specific
process, the test sample will be rotated between machines such that all machines are tested at least once during
each 13 week period when in operation. At the time of certification, an additional minimum 10 wires total (15 wires for
Class K) will be bonded in the certification sample part(s). After completion of certification bond pulls, the parts with
the additional 10 wires (15 wires for Class K) intact will be preconditioned for 1 hour at +300°C minimum in either air
or an inert atmosphere followed by destructive pull tests. Bond strength requirements (i.e., minimum pull forces) will
be as specified in table C-Xb-1. No failures are allowed.
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C.6.3.2.5 Die shear. Die shear testing will be performed on two devices as a part of group C inspection (i.e., first
lot and any element attach changes). Die shear testing during group C will be performed in accordance with method
2019 of MIL-STD-883.

C.6.3.2.6 Solderability. Solderability testing will be performed as a part of incoming inspection (i.e., package
evaluation) as follows:
Packages will be temperature aged to one of the following conditions prior to performing the solderability test.
6 +0.5 hours at Ta = +250°C, +10°C

22 +1 hours at Ta +200°C, +8°C

160 +8 hours at Ta = +150°C, +6°C

When the device process flow includes an operation in which the package lead finish is changed prior to delivery of
the device (i.e., a solder coating is applied), this operation will be performed on the package evaluation sample
packages subsequent to the temperature aging. Following the temperature aging (and the lead finish application, if
applicable), the sample packages will be solderability tested in accordance with method 2003 of MIL-STD-883
including an 8 hour (+15 min) steam aging.

C.6.3.2.7 Seal. Seal tests will be performed in accordance with method 1014 of MIL-STD-883. One-hundred
percent testing will be performed on all devices between final electrical test and external visual.

C.6.3.3 Group C inspection.

a. For Class H processes and products, Group C inspection will be performed only on the first inspection lot
submitted for inspection and as required to evaluate or qualify changes. Group C inspection will be
performed in accordance with table C-Xc under the Pl column or the QML column and as outlined herein.
For QML qualification, refer to section C.7 herein of this specification.

b. For Class K processes and products, Group C inspection will be performed on the first inspection lot
submitted for inspection and as required to evaluate or qualify changes. Group C inspection will be
performed periodically within a maximum of five years for periodic re-qualification. The qualifying or
acquiring activity may shorten the periodicity requirement as needed for certain products based upon
program needs, product failures, etc. Group C inspection will be performed in accordance with table C-Xc
under the QML column and as outlined herein. For QML qualification, refer to section C.7 herein of this
specification. Periodic re-qualification shall not require Subgroup C5 testing. Subgroup C4 shall only
require two samples for testing regardless of quantity of wirebonds or elements contained in the devices
and may be performed on Class K screened products. These samples may contain rework. Except for
these differences, all other requirements and allowances of initial qualification and change qualification
shall apply for periodic re-qualification of Class K processes and products.

NOTE: The qualifying activity may approve alternate test plans for small lots of devices for group C inspection.
C.6.3.3.1 General.
a. Group C sample selection: Samples for group C will be drawn from the first inspection lot submitted and
also periodically for Class K processes and products in accordance with the requirements of paragraph

C.6.3.3.

b. Subgroup sampling: Subgroup 1 samples (or electrical rejects or mechanical samples, see C.6.2.6) will be
used for the subgroup 3 and subgroup 4 tests.

c. Limited usage samples: (See C.6.2.3 for group C production start-up). A minimum of five devices will be

subjected to subgroup 2 when all three criteria listed below are met. A sample of 22 devices shall be
selected otherwise.
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(1) A maximum of 500 devices in a single order against a single drawing (SMD or contractor prepared
document).

(2) A maximum of 2,000 devices acquired against a single drawing (SMD or contractor prepared
document) on a given equipment-acquisition contract or program.

(3) A maximum of 2,000 devices acquired against a single drawing (SMD or contractor prepared
document) during a 12 month period for a given device and manufacturer.

d. Tests will be performed in the order specified in table C-Xc.

TABLE C-Xb. Group B testing (option 2 only).

Subgroup | Class Test MIL-STD-883 Quantity Reference
(accept number) paragraph
K|H Method Condition
1 X | X | Physical dimension 2016 2(0)
2 Not used
3 X | X | Resistance to solvents 2015 3(0)
4 X | X | Internal visual and 2014 1(0) C.64.21
mechanical
5 X | X | Bond strength: 2011 2(0) C.6.4.22
a. Thermocompression CorD
b. Ultrasonic or wedge CorD
c. Flip-chip F
d. Beam lead H
6 X | X | Die shear strength 2019 2(0) C.64.23
7 X | X | Solderability 2003 Solder temperature 1(0) C.64.24
+245°C + 5°C
8 X | Seal: 1014 15(0) C.6.4.25
a. Fine AorB
b. Gross CorD

TABLE C-Xb1. Bond strength requirements.

Gold or aluminum wire diameter, X (inches) Minimum bond strength (grams)
X <0.001 0.5
X =0.001 1.0
0.001< X <0.003 (Method 2011 of MIL-STD-883, table I, post-seal
requirement) minus 1 gram
0.003 < X (Method 2011 of MIL-STD-883, figure 2011-1, post-seal
requirement) minus 10 percent

C.6.3.3.2 Wire bond strength for option 1 Pl product qualification. Two devices minimum will be tested to assure
conformance to the applicable requirements of method 2011 of MIL-STD-883. Sample criteria will be based on the
number of wires pulled using a sample size (accept number) of 22 (0) for Class H and a sample size (accept number)
of 45 (0) for Class K devices. If the 45 (0) requirement for Class K cannot be met with two devices then all wires in
two devices will be pulled with a minimum of 22 wires being pulled with zero failures. Sample wires will include one
wire from each type transistor, diode, capacitor, and resistor chip; three wires from each type of integrated circuit; and
five wires from package leads, as applicable. For test conditions F and H, test three dice for each method of
interconnection, or all flip chips and beam lead dice, if less. The minimum allowable bond strength will be the post-
seal bond strength requirements of method 2011 of MIL-STD-883.

C.6.3.3.3 Element shear for option 1 Pl product qualification. The element (die/chip) shear test will be performed to a
quantity (accept number) 22 (0) of the elements in the devices, or all elements in the two sample devices, whichever is
less. The shear sample will be uniformly divided among all element types (or all elements, if less) in the device and will
be performed in a minimum of two devices. The sample will include typical resistor, capacitor, integrated circuit, and
discrete semiconductor elements. Alternative element shear may be conducted in accordance with C.7.5.4.12.1.
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C.6.3.3.4 Qualification to electrostatic discharge sensitivity (ESDS) classes. Initial qualification to an ESD class or
re-qualification after a major change shall consist of determining the ESD level in accordance with any one of the four
following options.

(1) Testing the devices to Subgroup 5 of Table C-Xc using method 3015 of MIL-STD-883 to determine the actual
ESD classification designators in accordance with 3.9.5.8.2.

(2) Testing the devices to Subgroup 5 of Table C-Xc using method 3015 of MIL-STD-883 using alternate testing
method to test once at 250 V to determine ESD classification designator 0 or 1A IAW 3.9.5.8.2.

NOTE: If any device(s) fail at 250 V, it is classified as Class 0. If all devices pass at 250V, it is classified as Class
1A.

(3) Classifying the hybrid to the lowest electrostatic voltage class level of the active devices ESDS listed in
accordance with MIL-PRF-38535 that are accessible to leads of the device by analysis. Support data (from
device testing or IC manufacturers’ ESD results) will be retained by the hybrid manufacturer for all device
types compliant with this specification.

(4) Classify the hybrid device as Class 0 (see 3.9.5.8.2 herein) without performing the ESD testing.

C.6.3.3.5 Resistance to soldering heat. Products qualified or re-qualified after 9 September 2009 require testing to
method 2036 of MIL-STD-883 unless called out by contract, resistance to soldering heat testing is to be done for
table C-Xc group C PI testing prior to any other subgroup 1 testing. This test is performed at
qualification/requalification or design changes which may affect this test. The manufacturer shall determine for each
device design the applicable conditions from test method 2036 of MIL-STD-883 that are appropriate for the mounting
conditions and, assure by testing or through their assembly processes, that the part is subjected to an equivalent
time/temperature stress.
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TABLE C-Xc. Group C testing.

Subgroup | Class Test MIL-STD-883 Quantity | Reference
Method Conditions (accept paragraph
K|H number)
PI QML
X | X | Resistance to 2036 1/ N/A 5(0) C.6.3.3.5
1 Soldering Heat
X | X | External visual 2009
X | X | PIND 2/ 2020 N/A A C.7.5.41
3/
X Temperature cycling 1010 C, 20 cycles C, 100 cycles C.7.54.2
X | Temperature cycling 1010 C, 10 cycles C, 100 cycles C.7.54.2
X | X | Mechanical shock 2002 B, Y1 direction B, Y1 direction C.7.54.3
4/
X | X | Constant 2001 3,0004g’s, Y1 5,000 ¢’s, Y1 C.7544
acceleration direction 4/ direction
X | X | Random vibration 5/ 2026 N/A F C.754.5
X | X | Seal (fine and gross) 1014
6/
X | X | PIND 2020 N/A A, 1 pass C.7.5.41
3/
X | X | Visual examination 1010 C.7546
X | X | End-point electrical 7/ C.7.54.7
2 X | X | Steady-state life test 1005 1,000 hours at 1,000 hours at C.7.548
+125°C or +125°C or 8/
equivalent in equivalent in 22 (0)
accordance with | accordance with or5(0)
method 1005 method 1005
X | X | End-point electrical 7/ C.7.54.7
3 X | X | Internal gas analysis 1018 9/ C.7549
3(0)
4 X | X | Internal visual 2017 Option 1 only C.7.5.4.10
9/
X | X | Wire bond strength 2011 Option 1 only 2 (0) C.7.5.4.11,
C.6.3.3.2
X | X | Element shear 2019 or Option 1 only C.754.12,
2027 C.6.3.3.3
5 10/ X | X | ESD
a. End point Group A-1 N/A 3(0) C.6.3.34
electrical
b. ESDS
3015 Group A-1
c. End point
electrical

See footnotes at end of table.
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TABLE C-Xc. Group C testing - Continued.

This test is performed at qualification/requalification or design changes which may affect this test. The
manufacturer shall determine for each device design the applicable conditions from test method 2036 of
MIL-STD-883 that are appropriate for the mounting conditions and, assure by testing or through their assembly
processes, that the part is subjected to an equivalent time/temperature stress.

Manufacturer may choose to do PIND before temperature cycling at their option.

Condition B may be used when specified in the applicable device specification or acquisition order.

Either mechanical shock or constant acceleration can be performed for periodic inspection (PI).

This test is only required on devices that contain magnetics, stacked elements, insulated wires, flex circuit, or high
profile elements that exceed a 2 to 1 ratio of the height to the width. As an option, it is allowable to perform
random vibration before mechanical shock or constant acceleration.

Leak testing for C1 may be performed as specified or at the end of C1 testing.

In accordance with the applicable device specification.

When group C, subgroup 2 is being performed for QML qualification or limited PI,

a sample size (accept number) of 5 (0) may be used. For class | changes the manufacturer shall use the required
sample size for PI.

Subgroups 3 and 4 samples will have received subgroup 1 environmental exposure.

Subgroup 3 samples may be used to perform subgroup 4 tests.

10/ Group C5 may be performed after C1 and before C3.

87



MIL-PRF-38534M
APPENDIX C

C.6.3.4 Nonconformance. Should failure occur in any of the above in-line inspections, an analysis to determine
cause will be performed and corrective action, as necessary, will be imposed. The cause of failure, applicable
corrective action, and disposition of product affected by the failure will be documented. This documentation will be
available for qualifying and acquiring activity review.

C.6.4 Option 2 (end-of-line). Option 2 Cl and PI will be satisfied by end-of-line inspections and tests in accordance
with C.6.4.1 through C.6.4.5.

C.6.4.1 Group A electrical testing. Group A testing will be performed in accordance with table C-Xa, C.6.3.1
through C.6.3.1.4, and the applicable device specification.

C.6.4.2 Group B inspection. Group B inspection will be performed on each inspection lot for each package type
and lead finish in accordance with table C-Xb and C.6.4.2.1 through C.6.4.2.5.

C.6.4.2.1 Internal visual and mechanical. The criteria for internal visual and mechanical examination will be the
general requirements for design and construction, the requirements of the device specification and confirmation that
the actual device construction is in accordance with the design documentation on file.

C.6.4.2.2 Bond strength. Destructive wire bond pull tests will be performed in accordance with method 2011 of
MIL-STD-883 and as follows. Testing may be accomplished in-line anytime after device wire bonding. Coupons
which simulate actual production processes and materials may be used in lieu of actual product.

a. Two devices will be pre-conditioned and tested.

b. Sample devices will be pre-conditioned for one hour minimum at +300°C minimum in either air or an inert
atmosphere.

c. Sampling criteria will be based on the number of wires pull tested using a sample size (accept number) as
follows:

(1) Class H: 22 (0) wires, 11 wires each device (or all wires, if less).
(2) Class K: 44 (0) wires, 22 wires each device (or all wires, if less).
d. Sample wire locations will include wires from the following device locations, as applicable:
(1) One wire from each type transistor, diode, capacitor, and resistor chip/die.
(2) Three wires from each type integrated circuit.
(3) Five wires connecting to package leads.
e. The minimum allowable bond strength will be in accordance with table C-Xb-1.
C.6.4.2.3 Die shear strength. The element (die/chip) shear test will be performed to a quantity (accept number) of 22
(0) of the elements in the devices, or all elements in the two sample devices, whichever is less. The shear sample will
be uniformly divided among all element types (or all elements, if less) in the device and will be performed in a minimum

of two devices. The sample will include typical resistor, capacitor, integrated circuit, and discrete semi-conductor
elements. Alternative element shear may be conducted in accordance with C.7.5.4.12.1.

C.6.4.2.4 Solderability. At least 15 leads (or all leads, if less) will be randomly selected, identified, and tested.

C.6.4.2.5 Seal (fine and gross). This test is not required if the 100 percent seal test screening is performed
between the final electrical test and external visual.

C.6.4.3 Group C inspection. Group C inspection will be in accordance with C.6.3.3 except table C-Xc, subgroup 4
tests are not required.
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C.6.4.4 Group D inspection. Group D inspection will be performed on the first inspection lot submitted, and at
intervals not exceeding 26 weeks, for additional inspection lots (except as modified in C.6.4.4.4 and C.6.4.4.5 herein).
Group D inspection will be performed in accordance with table C-Xd and C.6.4.4.1 through C.6.4.4.5.

NOTE: Group D testing is not required when package evaluation has been performed at incoming inspection.

C.6.4.4.1 Samples. Sealed empty packages that have been subjected to the handling and stress conditions of
screening may be used for group D testing.

C.6.4.4.2 End-point electrical measurements. End-point electrical measurements are not required.

C.6.4.4.3 Lead integrity. Lead integrity testing will be performed on 15 leads minimum, or all leads if there are
fewer than 15 leads for each device package.

C.6.4.4.4 Subgroup 3. Verify complete package (may verify case and cover separately) for compliance with
subgroup 3. Corrosion in the internal cavity area is not cause for rejection. This test is performed one time for Class
H and at 26 week intervals for Class K unless a change in material or plating is made.

C.6.4.4.5 Subgroup 4. For metal cases with leads separated by an insulator, measure insulation resistance
between the metal body of the case and the leads that are isolated from the case. This test does not apply to non-
metallic cases. This test will be performed once for Class H unless a change in insulator material is made, and on
every group D lot for Class K.

TABLE C-Xd. Group D package related tests.

Supgroup Test MIL-STD-883 Quantiy Reference
Method Condition (accept number) | paragraph
1 Thermal shock 1011 C 5(0)
Stabilization bake 1008 +150°C, 1 hour 5(0)
Lead integrity 2004 B2 (lead fatigue) 1(0) C.6443
D (leadless chip carrier)
2028 B1 for rigid leads
(pin grid array leads)
Seal: 1014 5(0)
a. Fine AorB
b. Gross CorD
2 Not used
3 Salt atmosphere 1009 A 5(0) C.6444
4 Metal package isolation 1003 600 V dc, 100 nA maximum 3(0) C.6.44.5

C.6.4.5 Nonconformance. Lots which fail subgroup requirements of groups A, B, C, and D may be resubmitted in
accordance with the provisions of C.6.4.5.1. A failed lot which is reworked, or is rescreened, (resubmittal to
inadvertently missed process steps is not considered a rescreen) may not be resubmitted to the failed subgroups
(and will be counted as a failure) for periodic groups B, C, and D PI coverages. The lot may be resubmitted only to
the failed subgroup to determine its’ own acceptance. If a lot is not resubmitted, or fails the resubmission, the lot will
not be shipped and the compliant marking and all references to this document will be removed.

C.6.4.5.1 Resubmission of failed lots. Resubmitted lots will be kept separate from new lots and will be clearly
identified as resubmitted lots. When any lot submitted for Cl and PI fails any subgroup requirement of groups A, B,
C, and D tests, it may be resubmitted once for that particular subgroup at double the sample size with zero failures
allowed. A second resubmission using double the initial sample size with zero failures allowed is permitted only if
failure analysis is performed to determine the mechanism of failure for each failed device from the prior submissions
and it is determined that failure is due to:

a. A defect that can be effectively removed by rescreening the entire lot, or
b. Random type defects which do not reflect poor basic device design or poor basic processing procedures.

In all instances where analysis of the failed devices indicates that the failure mechanism is due to poor basic
processing procedures, a basic design fault, or nonscreenable defects, the lot will not be resubmitted.
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C.7 QUALIFICATION

C.7.1 Description of qualification. The following criteria have traditionally been used to qualify all processes and
materials used in the manufacture of chip and wire devices. It may not, however, be adequate for all, or new,
technologies, in which case it should be used as a starting point for developing a qualification program. These
criteria are intended to be used to characterize all process and materials used in the manufacture of the device.
These criteria will be used to determine the acceptability of the processes and materials. All parts built using
processes and materials that have successfully completed characterization and have been verified by the qualifying
activity are considered qualified. Unless otherwise waived by the qualifying activity, the manufacturer shall submit a
test plan using DLA Land and Maritime form 19H. The test plan shall be approved by the qualifying activity prior to
the manufacturer submitting a qualification report.

C.7.2 Rework qualification. Devices containing any unqualified rework will not be shipped until the rework has
been successfully qualified. The rework and repair provisions will apply.

C.7.2.1 Qualification of rework. If any rework is to be qualified, and unless otherwise allowed, the manufacturer
will build a qualification lot of reworked devices in which certified rework processes are performed. Standard
evaluation circuits may be used. Qualification of rework by this method will require qualifying activity approval of the
test plan and authorization to test (ATT) prior to assembly of the lot.

C.7.2.2 Delid/relid rework qualification procedures. If delid/relid rework is to be qualified, a qualification lot of
delidded/relidded devices will be assembled that includes adequate devices for five qualification samples plus
reserve units. Qualification of two or more delid/relid cycles require that the samples be delidded and relidded N+1
times to qualify "N" delid/relid cycles. The N+1 delid/relid rework operations will be performed on qualification devices
that have been fully screened. In addition to the original screen, there will be N screens performed for N+1 delid/relid
operations. The final screen will occur after the last delid/relid cycle.

NOTE: One delid/relid qualification will require no additional delid/relid operation.

C.7.2.3 Alternate qualification procedures for die/wire bond rework. The manufacturer may elect to review the
initial production lot(s) from which qualification samples are selected for the occurrence of certified rework processes.
The devices containing the rework to be qualified will be among those selected for qualification. If the amount of
rework that was performed does not meet the sample size requirements, then additional die/bond rework will be
performed on the selected rework samples, or more rework samples, to meet the minimum sample size
requirements. If the initial qualification does not cover all certified rework, then subsequent production lot(s) will be
reviewed for the occurrence of the unqualified rework until all certified rework is qualified. Delid/relid rework will not
be qualified by these procedures.

C.7.3 Qualified manufacturers list (QML) qualification lot. The manufacturer may elect to perform the QML
qualification in accordance with C.7.5 on an inspection lot of shippable product; or, the manufacturer may choose to
build a lot of devices specifically for QML qualification and test them in accordance with C.7.5. Devices specifically
built for QML qualification may either be actual product or standard evaluation circuits. Any actual products from the
qualification lot are shippable as a compliant product after successful completion of qualification tests, subgroups 1,
3, 5, and 7 of table C-Xb, and table C-Xd tests.

C.7.4 Qualification test requirements. QML qualification will be accomplished by successful performance of group
C testing to QML requirements as specified herein. For options 1 and 2, the group C testing will be the QML
qualification tests and inspections specified in table C-Xc, under the QML column.

NOTE: For Class K devices qualified after 06/03/2020, requalification per Table C-Xc under the QML column will be
required no later than five years after original qualification date and no later than every five years thereafter. For
Class K devices qualified prior to 06/03/2020, requalification per Table C-Xc under the QML column will be required
no later than 06/03/2025 and no later than every five years thereafter.
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C.7.5 QML-38534 qualification. All tests, test methods, test conditions, and limits will be in accordance with
MIL-STD-883 and as specified herein. If a qualification lot is withdrawn due to: (1) failing to meet qualification
requirements or (2) lack of failure analysis, corrective action, and (3) no retesting is performed, the certification of the
process or material (or both) to be covered by that qualification will be removed by the qualifying activity.

NOTE: The device manufacturer has the right to select to not to use any solution or solvent identified within this
specification, or related specifications, that has also been identified by the American Congress of Government
Industrial Hygienists as being a potential or suspect carcinogen. Where the device manufacturer elects not to use a
material, they shall notify the acquiring or qualifying activities and the customer in writing in clear, unambiguous
language not subject to misinterpretation that this right has been exercised.

C.7.5.1 Qualification eligibility. All processes to be qualified, and which are to be included on QML-38534, shall
have been certified by the qualifying activity. Additional processes and materials may be added to the baseline flow
using E.5 (major change) herein, with qualifying activity approval.

C.7.5.2 Test samples. Devices used for qualification will have been assembled using certified process (or as
allowed by the Qualifying Activity) and screened in accordance with the applicable sections of C.6 herein.
Qualification tests will be performed at facilities which have a laboratory suitability granted by the qualifying activity or
approved by the manufacturer's TRB. DLA Land and Maritime Form VQH-42H, “Device Product Baseline”, or its
equivalent, will be used to baseline the specific processes and materials used in the qualification device. The
screening level used in the qualification parts (e.g. class H or K or company defined) is the minimum baseline
screening for qualified parts. For example, devices screened to class H requirements and qualified, cover class K
devices, however class K screened devices that have been qualified have extra screening and do not cover class H
devices unless the rejects were zero (e.g. PIND, non-destructive bond pull, Class K internal visual, and x-ray).
Particle and moisture getter material shall not be permitted in test samples that are submitted for initial
qualification. These getters can mask processing defects, e.g., weld splash, solder balls, silicon fragments, foreign
material, outgassing, etc., that would otherwise be detected during qualification testing. Other getters that are
required for operation of the hybrid/MCM shall be approved by the qualifying activity prior to qualification
testing. Getters, meeting the requirements of MIL-STD-883, Test Method 5011, may be used post-qualification as a
part of normal production processing to assure continued reliability.

C.7.5.2.1 Standard evaluation circuits. The manufacturer may elect to design and build a functional standard
evaluation circuit (device) in lieu of utilizing actual product. If qualification is to be performed on a lot of devices built
specifically for QML qualification, the device will be representative of the physical complexity of the product that will
be covered by its testing. Standard evaluation circuits will not be used for group C PI product qualifications.

C.7.5.2.2 Sample selection. The sample size for each test is listed in the corresponding subgroups of the group C
table C-Xc. Except for designated rework and nonfunctional devices, test samples will be randomly selected from the
inspection lot. The manufacturer will retain a sufficient number of test devices from the lot to designate reserve
samples.

C.7.5.2.3 Rework samples. For approval of rework qualification, the rework sample will be prepared in accordance
with the manufacturer's baselined rework procedure. Three out of five devices tested in group C, subgroup 1 will
have undergone the rework to be qualified. Two out of the three (3 (0)) devices tested in group C, subgroup 3 will
contain the rework to be qualified. One of the two devices tested in group C, subgroup 4 will contain the rework to be
qualified. The die and wire sample size requirements of C.7.5.4.11 and C.7.5.4.12 will be applied to reworked wire
bonds and replaced die. Each rework method will be considered a different process.

C.7.5.2.4 Nonfunctional samples. Electrical rejects from final electrical testing in screening can be used in any
subgroup of qualification tests where electrical testing is not required (e.g., for group C3, the rejects shall be
subjected to group C1 prior to testing to group C3).

C.7.5.2.5 Disposition of samples. Samples destructively tested during qualification testing will be submitted to the
qualifying activity with the qualification test report. Sample devices that passed MIL-STD-883-1, test method 1005
“Steady State Life Test” shall require approval by the procuring activity prior to shipment unless otherwise allowed by
the purchase order. Lifetime analysis calculations can be used to aid in the determination of remaining life.
Traceability shall be in accordance with section A.3.8. Either the certificate of conformace, group traveler, packing
list, or purchase order shall serve to identify destructive or life test samples within a shipment by quantity and serial
number (if applicable). Each group of sample devices shall be separately packaged by subgroup test and labelled
with the applicable subgroup test number and device serial number(s) if applicable.
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C.7.5.3 Test failures.

C.7.5.3.1 Resubmission of failed samples or lots (or both). Resubmission of failed samples, or additional samples
from the same production lot, are not allowed unless such failures are due to equipment or operator errors in
accordance with Appendix A. Notification of the qualifying activity is required.

C.7.5.3.2 Failures. All test failures will be reported to the qualifying activity, along with (if applicable) the resulting
failure analysis and corrective actions needed to assess qualification status or alternatives.

C.7.5.4 Technology capability verifications. Table C-Xc under the QML column and C.7.5.4.1 through C.7.5.4.12
detail the testing requirements for qualification for both Class H and Class K devices.

C.7.5.4.1 PIND. The devices will show no evidence of loose particles. Any device showing loose particles when
tested as specified herein will be analyzed. Failure of PIND will not jeopardize qualification provided the
manufacturer demonstrates that the loose particle control is established and random samples, from product
fabricated using the baselined process, are PIND tested after corrective action implementation. These random
samples will have been screened (see C.5). The retest requirements will be determined based on the nature of the
changes made as a result of the corrective action. Compliant Class H will receive 100 percent PIND screening until
the manufacturer demonstrates to the qualifying activity that these requirements are met.

C.7.5.4.1.1 Loose particle recovery. The loose particles that caused the failures will be recovered and analyzed
for the cause and source. If the analysis fails to locate the particles causing failure, the device will be carefully
delidded and examined in an attempt to locate the particles. Captured particles will be evaluated at 30X minimum
and the offending portion of the process will be identified and corrected.

C.7.5.4.2 Temperature cycling. Temperature cycling will be done in accordance with method 1010 of
MIL-STD-883.

C.7.5.4.3 Mechanical shock. When QML qualification is being performed, constant acceleration is not an option in
place of mechanical shock. Both tests are required for qualification.

C.7.5.4.4 Constant acceleration. For QML qualification, a stiffener plate (e.g., .125 inch (3.18 mm) aluminum) may
be attached to the base of the package to prevent damage due to "oil canning" of the package.

C.7.5.4.5 Random vibration. When applicable, this test will be in accordance with the procedure given within
method 2026 of MIL-STD-883.

C.7.5.4.6 Visual examination. The visual examination will be in accordance with the procedure of method 1010 or
1011 of MIL-STD-883.

C.7.5.4.7 Electrical requirements. Electrical end-points will be measured (and recorded when required) before
starting and after completion of all tests in subgroups 1 and 2 of group C tests. Data from group A, or final electrical
test, may be used as the initial end-point electrical before starting subgroup 1 and 2. Electrical end-point limits, life
test conditions, and intermediate measurement requirements will be specified as required by the applicable device
specification. Test samples which require variable data will be serialized prior to tests.

C.7.5.4.8 Steady-state life test. Steady-state life testing will be performed on each initial lot of each device type. If
group C, subgroup 2 testing is being performed for QML qualification only, the sample size will be five with zero
failures allowed. In addition, if group C2 testing is being performed for QML qualification only and life test has
previously been completed, a 1,000-hour bake at +150°C followed by end-point electrical testing may be performed in
lieu of steady-state life testing.

C.7.5.4.9 Internal gas analysis. An internal gas content sample of three devices (zero failures) will be selected
from the subgroup 1 sample. The use of screened electrical rejects, or representative mechanical samples, is
permissible provided these samples have seen, as a minimum, the environmental exposures required in subgroup 1
(e.g., temperature cycle or thermal shock, mechanical shock or constant acceleration, and seal tests as applicable).
The internal gas analysis shall meet the requirements of method 1018 of MIL-STD-883.
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C.7.5.4.10 Internal visual. In addition to the criteria of method 2017 of MIL-STD-883, this inspection will verify that
no damage has occurred to, and no contamination is present on, the elements and substrate. Manufacturer may
disregard damage done by delidding and shall be recorded.

C.7.5.4.11 Wire bond strength for QML qualification. Two devices minimum will be tested to ensure the post-seal
bond strength requirements of method 2011 of MIL-STD-883. The bond strength test will be performed on a sample
size (accept number) of 15 (0) bond wires for each wire bond process (including each rework method outlined in
C.7.5.4.11.1 as a separate process) material (wire metallization and size), and bonding surface (posts, substrate
metallization, and die pad) present in the device. Each 15 piece sample of wires will contain an even distribution of
all wire sizes that can be qualified by that sample. No failures will be allowed. Additional devices will be added, if
necessary, to meet the required wire sample size. For periodic requalification of Class K processes and products as
required in paragraph C.6.3.3, only two devices shall be tested regardless of the quantity of wirebonds contained in
the devices. The test wires will be predesignated.

C.7.5.4.11.1 Wire bond strength for QML rework qualification. Each of the following wire bond rework methods will
be considered as separate methods requiring QML qualification:

a. Gold ball bonds on substrate wires.
b. Gold ball bonds on crescent bonds.
c. Gold ball bonds on top of gold ball bonds.

C.7.5.4.12 Element shear for QML qualification. Two devices minimum will be tested to ensure the die shear
strength requirements of method 2019 of MIL-STD-883. The die shear test will be performed to a quantity (accept
number) of 5 (0) elements for each element attach process (including element replacement as a separate process)
and material present in the device. The materials considered will include the attach medium, element backing, and
substrate/package attach area surface. Each five piece sample of elements will contain an even distribution of all
element sizes that can be qualified by that sample. No failures will be allowed. Additional devices will be added if
necessary to meet the required element sample size. For periodic requalification of Class K processes and products
as required in paragraph C.6.3.3, only two devices shall be tested regardless of the quantity of wirebonds contained
in the devices. The test elements will be predesignated.

C.7.5.412.1 Alternative to element shear testing. The manufacturer may utilize method 2027 of MIL-STD-883 to
test the strength of organic and solder/alloy attachments on selected elements, except that the accept/reject criteria
shall be based on an acceleration on the element of 50,000 g's in the Y1 direction (i.e., the minimum acceptable pull
strength shall be 50,000 times the weight of the element).

NOTE: This alternative test is only appropriate for elements whose element thickness or mass is small in proportion
to the area of attach (e.g., 10 mil thick GaAs die). The acceptance level is more severe than die shear testing for
many element types. In cases where the element is relatively massive compared to the attachment area (e.g.,
tantalum capacitors), this method will give a false indication of die attach strength, pass, or fail.

C.7.5.4.13 Marking Qualification.

a. Forink marking, the qualification sample size shall be 3 devices, marked and cured. If samples are sealed
during marking process, the marking cure temperature shall not exceed the epoxy cure temperature.

b. For laser marking, qualification lots shall consist of 3 pieces of every combination of metallization
plating/underplating and laser marking method. Samples shall be subjected to the following tests in the order
given with no failures: salt atmosphere (TM 1009), external visual (TM 2009), and fine and gross leak testing
(TM 1014). The loss in plating material shall be measured to ensure minimum plating thicknesses are
satisfied.

C.7.5.4.14 Marking rework qualification. Mark and cure part, then use process to remove marking. If package is
sealed, process temperature shall not exceed epoxy cure temperature. For abrasive removal processes, after
removal of marking, measure loss in plating material to ensure the minimum plating thicknesses are satisfied, then
expose it to salt atmosphere (TM 2009). Perform resistance to solvents (TM 2015), external visual (TM 2009), fine
and gross leak (TM 2014) in that order; no failures.
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C.7.5.4.14.1 Laser marking rework. Rework of laser marking is not allowed.

C.7.5.4.14.2 Stick on labels. For stick on labels, fungus and adhesion tests shall also be performed after standard
rework qualification testing.
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GENERIC PERFORMANCE VERIFICATIONS FOR NON-HERMETIC DEVICE
TECHNOLOGIES

D.1 SCOPE

D.1.1 Scope. This appendix is intended to be used by manufacturers in developing their baseline flow of
processes, screens, and Periodic Inspections / Qualified Manufacturers List (PI/QML) for non-hermetic devices. This
appendix provides an acceptable standard which will be used to verify the performance requirements for compliance
of non-hermetic and open architecture devices. This appendix is a mandatory part of the specification. The
information contained herein is intended for compliance. Manufacturers may demonstrate a test and inspection
system that achieves at least the same level of quality as could be achieved by complying with this appendix. These
standards may be used as is or as modified in accordance with 3.9.1. The test flow presented in this appendix may
not be appropriate for all non-hermetic or open architecture devices. For these types of devices, this appendix should
be used as a starting point in developing an appropriate test flow.

D.1.1.1 Definitions.

Non-hermetic device - A device which has all or some of the elements not hermetically sealed and is
categorized as follows:

a. Cavity non-hermetic device - A cavity device having construction utilizing non-hermetic (polymeric)
seals.

b. Non-cavity non-hermetic device — A non-cavity device having construction utilizing molding
compounds or other materials encapsulation the internal elements.

c. Open non-hermetic device — A open device having construction with minimal or no protection of the
internal elements.

d. Open architecture device (OA) — A single substrate with hermetically sealed hybrid or multichip
cavity(s) in which all bare die, chip and wire, or flip chip are mounted in the hermetically sealed area.
Non-hermetic packaged components integral to the substrate (resistors, capacitors, coils, tranformers,
and transistors) which are typically mounted on printed circuit boards are not hermetically sealed.

NOTE: Non-hermetic devices should be used with caution and in appropriate end item use environments. Refer to
D.3.2 for non-hermetic requirements.

D.1.2 Description of appendix D. This appendix contains the standard testing and inspection approach to verify
the performance requirements of this appendix. This is a five-step approach consisting of an element evaluation
program, a process control program, a screening program, a conformance inspection program (Cl), and a periodic
inspection / Qualified Manufacturer’s List (PI / QML). Some of the traditional tests of appendix C (hermetic devices)
may not be applicable to these type of devices including: Fine and gross leak, particle impact noise detection test
(PIND), and internal gas analysis content. The non-hermetic test methods described in this appendix are in addition
to appendices A, E, F, and G.

PARAGRAPH PAGE
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D.2 APPLICABLE DOCUMENTS 96
D.3 GENERAL 97
D.4 ELEMENT EVALUATION 98
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D.7 CONFORMANCE INSPECTION AND PERIODIC INSPECTION 120
D.8 QUALIFICATION 132
D.9 NOTES 136

D.1.3 Performance requirements. Two quality assurance classes are provided for in this appendix. The classes
are described below.
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D.1.3.1 Performance requirements for Class L non-hermetic, and open architecture devices. Class L is the
highest quality class provided for in this appendix. This class will include the element evaluation flow, in-process
inspection flow, screening flow, conformance inspection (Cl) and the periodic inspection (Pl) / qualification
manufacturers list (QML) flow. These devices will be specified over the temperature range of -55°C to +125°C or as
specified in the device specification. Manufacturers of these devices will be fully certified and qualified in accordance
with this appendix. Verification of the applicable performance requirements will be performed as described in D6, D7,
and D8 herein.

D.1.3.2 Performance requirements for Class F non-hermetic and open architecture devices. Class F is a standard
quality class provided for in this appendix. This class will include the element evaluation flow, in-process inspection
flow, screening flow, conformance inspection (Cl) and the periodic inspection (Pl) / qualification manufacturer list
(QML) flow. These devices will be specified over the temperature range of -55°C to +125°C, or a lesser range as
specified by the acquisition document, e.g. SMD, SCD, or catalog. Manufacturers of these devices will be fully
certified and qualified in accordance with this appendix. Verification of the applicable performance requirements will
be performed as described in D6, D7, and D8 herein.

D.1.3.3 Performance requirements for radiation hardness assurance (RHA) devices. Compliant RHA devices will
meet the additional performance requirements of appendix G.

D.2 APPLICABLE DOCUMENTS

D.2.1 General. The documents listed in this section are specified in sections D.3, D.4, D.5 D.6, D.7, or D.8 of this
specification. This section does not include documents cited in other sections of this specification or recommended
for additional information or as examples. While every effort has been made to ensure the completeness of this list,
document users are cautioned that they must meet all specified requirements of documents cited in sections D.3,

D.4, D.5, D.6, D.7 or D.8 of this specification whether or not they are listed.

D.2.2 Government documents.

D.2.2.1 Specifications, standards, and handbooks. The following specifications, standards and handbooks form a
part of this document to the extent specified herein. Unless otherwise specified, the issues of these documents are
those cited in the solicitation or contract.

DEPARTMENT OF DEFENSE STANDARDS
MIL-STD-202 - Electronic and Electrical Component Parts
MIL-STD-750 - Test Methods for Semiconductor
MIL-STD-883 - Test Methods Standard Microcircuits

(Copies of these documents are available online at https://quicksearch.dla.mil).

D.2.3 Non-Government publications. The following documents form a part of this document to the extent specified
herein. Unless otherwise specified, the issues of these documents are those cited in the solicitation or contract.

JEDEC PUBLICATION
JEP142 — Obtaining and Accepting Material for Use in Hybrid/MCM Products.
JEDEC STANDARDS
JESD22-A101 — Steady State Temperature Humidity Bias Life Test.
JESD22-A102 — Accelerated Moisture Resistance — Unbiased Autoclave.
JESD22-A110 — Highly Accelerated Temperature and Humidity Stress Test (HAST).
JESD22-A113 — Preconditioning of Nonhermetic Surface Mount Devices Prior to Reliability Testing.

(Copies of these documents are available online at https://www.jedec.org/).
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SAE International

SSB-1 - Guideline for Using Plastic Encapsulated Microcircuits and Semiconductors in Military,
Aerospace and Other Rugged Applications

(Copies of these documents are available online at https://www.sae.org/).
IPC-Association Connecting Electronics Industries (IPC)
IPC/JEDEC J-STD-020 - Moisture/Reflow Sensitivity Classification for Nonhermetic Solid State Surface
Mount Devices.

IPC/JEDEC J-STD-035 - Acoustic Microscopy for Non-Hermetic Encapsulated Electronic Components.

(Copies of these documents are available online at https://www.jedec.org).

D.2.4 Order of precedence. Unless otherwise noted herein or in the contract, in the event of a conflict between the
text of this document and the references cited herein, the text of this document takes precedence. Nothing in this
document, however, supersedes applicable laws and regulations unless a specific exemption has been obtained.

D.3 GENERAL

D.3.1 Non-hermetic device guidelines. The SSB-1 guideline document addresses many of the issues involved
with non-hermetic devices and provides tools for reliability assessment. The qualification tables and classifications
herein are based on the reliability assessment of SSB-1.

D.3.2 Non-hermetic device requirements.

D.3.2.1 Cavity device capability. The cavity non-hermetic device shall be capable of passing the following
specified tests (e.g. temperature cycle, autoclave, highly accelerated temperature and humidity stress test (HAST),
centrifuge, vibration, mechanical shock, PIND, and gross leak as applicable) without degradation of device or device
failure. The testing specified herein may not characterize the polymer-sealed cavity sufficiently to assure acceptable
moisture protection, and therefore may not meet typical long term application requirements. The device shall also be
capable of passing end item use applications specified in the device specification (reference D.9.2.2 herein).

D.3.2.2 Non-cavity device capability. The non-cavity non-hermetic device shall be capable of passing the following
specified tests (e.g. temperature cycle, autoclave, highly accelerated temperature and humidity stress test (HAST),
centrifuge, vibration, mechanical shock, and PIND as applicable) without degradation of device or device failure. The
device shall also be capable of passing end item use applications specified in the device specification (reference
D.9.2.2 herein).

D.3.2.3 Open device capability. The open non-hermetic device shall be capable of passing the following specified
tests (e.g. temperature cycle, centrifuge, vibration and mechanical shock as applicable) without degradation of device
or device failure. The device shall also be capable of passing end item use applications specified in the device
specification (reference D.9.2.2 herein).

D.3.2.4 Device design and construction. Non-hermetic device design and construction shall be in accordance with
the applicable requirements of appendix E and the device device specification or SMD. Special considerations shall
be given for non-hermetic design and construction techniques; however, the device shall be capable of passing all
applicable tests and screens of this appendix or the device specification.

D.3.3 Periodic process monitoring. The manufacturer shall have a system in place to periodically monitor the non-
hermetic assembly process and reliability. As required by the acquiring activity source control drawing (SCD),
statement of work (SOW), (SMD) or periodic process monitoring shall apply to D.7 herein, preconditioning (as
applicable) and subgroup C1 on a reduced sample basis (half the quantity of devices specified in the tables listed in
this appendix). It is recommended that the periodic process monitoring be specified in the acquisition document and
be performed every 2 years. Other methods of periodic process monitoring specified in the acquisition document are
acceptable as technology and end use environments are unique.
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D.3.4 Hermetic cavity requirements.

D.3.4.1 Hybrid cavity capability. The hermetic cavity shall be capable of passing all hybrid/multichip module
requirements specified in Appendix E without degradation of device or device failure. Classes F and L OA devices
with a hermetically sealed cavity shall be required to meet the seal requirements of Classes H and K respectively, in
method 1014 of MIL-STD-883.

D.4 ELEMENT EVALUATION

D.4.1 Description of element evaluation. Element evaluation is used to verify that procured materials and devices
meet their specified characteristics and are adequate to perform as intended under the conditions experienced in the
application. Element characteristics required to assure device performance and assembly process capability shall be
identified. These evaluations shall be completed on all materials prior to their use in production devices
(see table D-1). These evaluations shall be modified by the manufacturer based on:

a. Element quality and reliability history.

b. Device quality and reliability history.

C. Supplier history.

d. Supplier/manufacturer relationship.

e. Possible impact of element evaluation failure after assembly.

NOTE: Elements may be assembled into the device prior to final element lot acceptance. The hybrid manufacturer
shall have a system, approved by the qualifying activity, to maintain traceability of all such elements for the purpose
of element containment. This system shall be employed only when a work stoppage situation is encountered,
schedule is affected or when a lengthy test is required. For Class L devices, elements may be assembled into the
device only with acquiring activity approval. For all classes, element evaluation shall be successfully completed prior
to device shipment.

D.4.1.1 Element evaluation guidance. JEP142 provides guidance regarding design considerations, material
assessment techniques, and recommendations for material acceptance prior to use in Hybrid/MCM products.
JEP142 is not an alternate element evaluation and shall not supersede any element evaluation requirements of Class
F and Class L of this document.

D.4.2 General.

D.4.2.1 Sequence of testing. Subgroups within a group (table) of tests may be performed in any sequence, but
individual tests within a subgroup shall be performed in the sequence indicated.

D.4.2.2 Sample selection. Samples shall be randomly drawn from inspection lots or in-line production samples as
applicable. The sample size columns in the evaluation tables give minimum quantities to be evaluated with
applicable accept number enclosed in parentheses.

D.4.2.3 Class requirements. Class L and Class F element evaluation requirements are identified by X's in the
appropriate column locations of evaluation tables.

D.4.2.4 Location of element evaluation. Element evaluation may be performed at the element supplier facility (or
other facility approved by the device manufacturer) or at the device manufacturing facility.

D.4.2.5 Characteristics. Characteristics to be verified shall be those necessary for compatibility with the element
acquisition documents and assembly procedures and at least those which cannot be verified after assembly, but
could cause functional failure.

D.4.2.6 Protection from electrostatic discharge. Suitable handling precautions and grounding procedures shall be
taken to protect ESDS elements from accidental damage.
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D.4.2.7 Electrical test specifications. Electrical test parameters, values, limits (including deltas when applicable),
and conditions shall be specified in the element acquisition documents.

TABLE D-I. Element evaluation summary.

Element Paragraph | Table or MIL-STD-883

method

Microcircuit and D.4.3 Table D-lI

semiconductor dice

Passive elements D.4.4 Table D-IlI

Saw elements D.4.5 Table D-IV

Alternate element D.4.7 N/A

evaluation

Substrate evaluation D.4.8 Table D-V

Package evaluation D.4.9 Table D-VI

Integral Substrate/Package D.4.10 Table D -VII

evaluation

Polymeric D.4.11 Method 5011

material evaluation

D.4.3 Microcircuit and semiconductor dice. Microcircuit and semiconductor dice from each wafer lot shall be
evaluated in accordance with table D-1l and D.4.3.1 through D.4.3.6.1. For Class F devices, element evaluation
testing is not required for JANHC or JANKC discrete semiconductor MIL-PRF-19500 qualified die or for
MIL-PRF-38535 Class Q or V qualified die that is supplied on an SMD and listed on the applicable QML. For Class L
devices, element evaluation is not required for JANKC discrete semiconductor MIL-PRF-19500 qualified die or for
MIL-PRF-38535 Class V qualified die that is supplied on an SMD and listed on the applicable QML.

D.4.3.1 Subgroup 1, 100 percent electrical test of dice. Each die shall be electrically tested, which should be done at
the wafer level provided all failures are identified and removed from the lot when the dice are separated from the wafer.
When wafer/die level testing requirements are not specified in the procurement documents, the manufacturer/die
supplier shall choose the parameters, conditions, and limits to assure compliance with the electrical characteristics.

D.4.3.2 Subgroup 2, 100 percent visual inspection of dice. Each die shall be visually inspected to ensure
conformance with the applicable die related requirements of method 2010 of MIL-STD-883, condition A for Class L
and condition B for Class F; methods 2069, 2070, 2072, and 2073 of MIL-STD-750 and the element acquisition
documents.

D.4.3.3 Sample evaluation of assembled dice.

D.4.3.3.1 Test samples. A sample of die from each wafer lot shall be evaluated in accordance with table D-II,
subgroups 3 through 6 as applicable, and D.4.3.3.2 through D.4.3.6.1.

D.4.3.3.2 Test sample preparation. Test samples may be assembled such that similar assembly methods and
conditions the element shall see during normal production assembly shall be simulated. Electrical probe testing may
be performed in lieu of assembly.

D.4.3.4 Subgroups 3 and 4.

D.4.3.4.1 Sample size. The Class F sample shall consist of at least ten die from each wafer lot. The Class L
sample shall consist of three die from each wafer and a total of at least ten die from each wafer lot. (If one wafer is
evaluated, then ten die shall be tested, if ten wafers are evaluated, then 30 die (three from each wafer) shall be
tested).

D.4.3.4.2 Internal visual. Each sample shall be visually inspected to assure conformance with the applicable

requirements of method 2010 of MIL-STD-883; methods 2069, 2070, 2072 and 2073 of MIL-STD-750; and the
element acquisition documents.

99



MIL-PRF-38534M
APPENDIX D

D.4.3.4.3 Electrical test. For interim, post burn-in, and final electrical tests, the minimum requirements for
microcircuits and semiconductor dice shall include static tests at each of the following:

a. At+25°C.
b. Maximum rated operating temperature.
c. Minimum rated operating temperature.

NOTE: Final electrical tests satisfy end-point electrical test requirements specified in preceding test methods and
need not be repeated.

D.4.3.5 Subgroup 5.

D.4.3.5.1 Sample size. From each wafer lot, a sample of at least five die requiring ten bond wires minimum shall
be selected.

D.4.3.5.2 Wire bond strength testing. For wire bond strength testing:

a. A minimum of ten wires consisting of die-to-package, die-to-die, or die-to-substrate bonds shall be
destructively pull tested. An equal number of bonds shall be tested on each sample die.

b. For beam lead and flip-chips, five devices shall be tested.

c. The element metallization shall be acceptable if no failure occurs. If only one wire bond fails, a second
sample shall be selected in accordance with D.4.3.5.1 and subjected to subgroup 5 evaluation. If the
second sample contains no failures, the bonding test results are acceptable and the lot of dice is
acceptable. If the second sample contains one or more failures, or if more than one failure occurs in the
first sample, the lot of dice shall be rejected.

d. The rejected wafer lot should be resubmitted to subgroup 5 evaluation if the failure was not due to defective
die metallization.

D.4.3.6 Subgroup 6, scanning electron microscope (SEM).

D.4.3.6.1 Sample selection and reject criteria. Microcircuit sample selection and reject criteria shall be in
accordance with method 2018 of MIL-STD-883 on a homogeneous lot. Discrete semiconductor devices with oxide
steps or expanded contacts shall be tested with the sample selection and reject criteria in accordance with method
2077 of MIL-STD-750. In cases when dice are very large and comprise a large area of the wafer, the qualifying
activity may approve other alternate sample selection plans.
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TABLE D-Il. Microcircuit and semiconductor dice evaluation requirements.

Subgroup | Class Test MIL-STD-883 Quantity Reference
L|F Method Condition (accept number) paragraph
1 X | X | Element electrical 100 percent D.4.3.1
2 X | X | Element visual 2010 100 percent D.4.3.2
1/ 2069
1/ 2070
1/ 2072
1/ 2073
3 X | X | Internal visual 2010 2/10 (0) D.4.3.3
1/ 2069 D.4.34.2
1/ 2070
1/ 2072
1/ 2073
4 X Temperature cycling 1010 C 2/ 10 (0) D.4.3.3
X Mechanical shock 2002 B, Y1
or direction
Constant acceleration 2001 3,000 g’s,
Y1 direction
X Interim electrical D.4.3.4.3
X Burn-in 1015 240 hours
minimum at
+125°C
X Post burn-in electrical D.4.3.4.3
X Steady-state life 1005
X | X | Final electrical D.4.3.4.3
5 X | X | Wire bond evaluation 2011 10 (0) wires or D.4.3.3
20 (1) wires D.4.3.5
6 X SEM 2018 See method 2018 | D.4.3.6
1/ 2077 of MIL-STD-883
or method 2077
of MIL-STD-750

1/ MIL-STD-750 methods.

2/ For Class L sample sizes see D.4.3.4.1.

D.4.4 Passive elements. Passive elements from each inspection lot shall be evaluated in accordance with table D-
Il and D.4.4.1 through D.4.4.7. This evaluation is not required when the elements are acquired from the established

reliability series of specifications and is listed on the QPL.

D.4.4.1 Subgroup 1, 100 percent electrical test of passive elements. Each passive element shall be electrically

tested at +25°C as specified in the element acquisition documents.

D.4.4.2 Subgroup 2, visual inspection of passive elements. Passive elements shall be visually inspected to assure

conformance with the applicable passive element related requirements of method 2032 of MIL-STD-883, Class K for

Class L, and Class H for Class F, and the passive element acquisition documents.

a. Each Class L passive element shall be visually inspected.

b. Class F elements shall be sample inspected using a sample size and (accept number) of 22 (0).
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D.4.4.3 Test sample preparation for subgroups 3 and 4.

a. For Class F and L passive elements, when assembly is required to perform electrical tests, test samples
shall be assembled such that the assembly methods and conditions the element will see during normal
assembly will be simulated. Electrical probe testing may be performed in lieu of assembly.

b. The total test sample shall contain at least ten wires (an equal number on each element) if wire bonding
assembly is applicable.

D.4.4.4 Sample electrical test of passive elements. Sample passive elements shall be electrically tested at +25°C
for the following characteristics (minimum):

a. Resistors: DC resistance.
b. Capacitors:

(1) Ceramic type: Dielectric withstanding voltage, insulation resistance, capacitance, and dissipation
factor.

(2) Tantalum type: DC leakage current, capacitance, and dissipation factor.

(3) Metal insulation semiconductor type (MIS): DC leakage current, capacitance, and dielectric
withstanding voltage.

c. Inductors: DC resistance, inductance, and Q.
d. Transformers and coils: Dielectric withstanding voltage and insulation resistance.
e. Crystals: Frequency and equivalent resistance.

D.4.4.5 Visual examination. Elements shall be visually examined for evidence of corrosion or damage attributable
to the test and conditioning sequence.

D.4.4.6 Wire bond strength testing. Wire bond strength testing applies to elements which are wire bonded during
the device assembly operation. The sample will include at least five elements and 10 bond wires minimum.

a. Atleast ten wires, consisting of element-to-substrate, element-to-package, or element-to-element bonds
shall be destructively pull tested. An equal number of bonds shall be tested on each sample element.

b. The element metallization shall be acceptable if no failure occurs. If only one wire bond fails, a second
sample shall be selected and subjected to the test in accordance with D.4.4.6.a. If the second sample
contains no failures, the bonding test results and the element lot are acceptable. If the second sample
contains one or more failures, or if more than one failure occurs in the first sample, the element lot shall be
rejected.

c. The element inspection lot may be resubmitted to evaluation if the failure was not due to defective element
metallization.

D.4.4.7 Voltage conditioning or aging. Voltage conditioning or aging shall be performed in accordance with the
appropriate passive device specification. When there is no applicable device specification, or the requirements of the
device specifications are not appropriate, the manufacturer shall document the procedure being used. Below are
some examples of defense specifications used for passive element conditioning requirements:

a. Resistors:

MIL-PRF- 914 - Resistor Networks, Fixed, Film, Surface Mount, Nonestablished Reliability, and
Established Reliability, General Specification for.

MIL-PRF-32159 - Resistors, Chip, Fixed, Film, Zero Ohm, Industrial, High Reliability, Space Level,
General Specification for.
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MIL-PRF-39007 - Resistors, Fixed, Wire-Wound (Power Type), Nonestablished Reliability,
Established Reliability, and Space Level, General Specification for.

- Resistors, Fixed, Film, Nonestablished Reliability, Established Reliability, and
Space Level, General Specification for.

- Resistors, Chip, Fixed, Film, Nonestablished Reliability, Established Reliability

Space Level, General Specification for.

MIL-PRF-55182
MIL-PRF-55342
b. Capacitors:
MIL-PRF-123 - Capacitors, Fixed, Ceramic, Dielectric, (Temperature Stable and General Purpose),
High Reliability General Specification for.

- Capacitor, Fixed, Ceramic Dielectric, Switch Mode Power Supply (General Purpose
and Temperature Stable), Standard Reliability and High Reliability, General
Specification for.

- Capacitor, Fixed, Electrolytic (Tantalum), Chip, Established Reliability,
Nonestablished Reliability, and High Reliability, General Specification for.

- Capacitor, Chip, Multiple Layer, Fixed, Ceramic Dielectric, Established Reliability
and Nonestablished Reliability, General Specification for.

MIL-PRF-49470

MIL-PRF-55365

MIL-PRF-55681

c. Coils, transformers:
MIL-PRF-27 - Transformers and Inductors (Audio, Power, and High Power Pulse) General
Specification for.

MIL-PRF-15305 - Coils, Fixed and Variable, Radio Frequency, General Specification for.

d. Crystals:
MIL-PRF-3098 - Crystal Units, Quartz, General Specification for.
TABLE D-lll. Passive element evaluation requirements.
Subgroup | Class Test MIL-STD-883 Quantiy Reference
L|F Method Condition (accept number) | paragraph
1 X | X | Element electrical 100 percent D.4.4.1
2 X Visual inspection 2032 100 percent D.4.4.2
X 22 (0)
3 X Temperature cycling 1010 Cc 10 (0) D.4.4.3
X Mechanical shock or 2002 B, Y1 direction
X Constant acceleration 2001 3,000 g’s,
Y1 direction
X Voltage conditioning or D.4.4.7
X Aging
X Visual inspection 2032 D.4.4.5
X | X | Electrical D444
4 X | X | Wire bond evaluation 2011 10 (0) wires or D.443
20 (1) wires D.4.4.6

D.4.5 Surface acoustic wave (SAW) element evaluation. SAW elements shall be evaluated in accordance with

table D-IV and D.4.5.1 through D.4.5.3.

D.4.5.1 Radio frequency (RF) probe test. Each SAW element shall be RF probe tested as specified in the device

specification. This RF probe test may be done at the wafer level provided all failures are identified and removed from
the lot when the elements are separated from the wafer. RF probe testing will be performed at +25°C unless
otherwise specified by the device specification.

D.4.5.2 Visual inspection. Each SAW element shall be visually inspected to assure conformance with the
requirements of method 2032 of MIL-STD-883.
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D.4.5.3 Wire bond evaluation. From each inspection lot of SAW elements, a randomly selected sample of at least
two elements will be evaluated for shall bond pull strength.

a. A minimum of ten wires shall be bonded and destructively pull tested in accordance with method 2011 of
MIL-STD-883.

b. The SAW element metallization shall be acceptable if no failure occurs. If only one wire bond fails, a
second sample shall be selected and subjected to the test in accordance with D.4.5.3.a. If the second
sample contains no failures, the bonding test results and the element lot are acceptable. If the second
sample contains one or more failures, or if more than one failure occurs in the first sample, the element lot
shall be rejected.

c. The element inspection lot may be resubmitted to wire bond evaluation if the failure was not due to
defective element metallization.

d.  With acquiring activity approval, destructive bond pull tests may be performed on test coupons that provide
the specified test requirements. Test coupons shall be processed with the same element production lot.

TABLE D-IV. SAW element evaluation requirements.

Subgroup | Class Test MIL-STD-883 Quantiy Reference
L|F method (accept number) | paragraph

1 X | X | RF electrical probe 100 percent D.4.51

X | X | Visual inspection 2032 100 percent D.4.5.2

3 X | X | Wire bond evaluation 2011 10 (0) wires or D.45.3

20 (1) wires
4 X | X | Alternate element
Evaluation 100 percent D.4.7

D.4.6 Open architecture device (OA) element evaluation. OA elements shall be evaluated in accordance with
table D-Il, D-IIl, D-IV subgroup 4, and paragraphs D.4.6.1 and D.4.6.2.

D.4.6.1 Visual inspection. Each OA element shall be visually inspected to assure conformance with the
requirements of method 2032 of MIL-STD-883.

D.4.6.2 Wire bond evaluation. From each inspection lot of OA elements, a randomly selected sample of at least
two elements will be evaluated for bond pull strength.

a. A minimum of ten wires shall be bonded and destructively pull tested in accordance with method 2011 of
MIL-STD-883.

b. The OA element metallization shall be acceptable if no failure occurs. If only one wire bond fails, a second
sample shall be selected and subjected to the test in accordance with D.4.6.2.a. If the second sample
contains no failures, the bonding test results and the element lot are acceptable. If the second sample
contains one or more failures, or if more than one failure occurs in the first sample, the element lot shall be
rejected.

c. The element inspection lot may be resubmitted to wire bond evaluation if the failure was not due to defective
element metallization.

d. With acquiring activity approval, destructive bond pull tests may be performed on test coupons that provide
the specified test requirements. Test coupons shall be processed with the same element production lot.
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D.4.7 Alternate element evaluation. Alternate element evaluation shall be used only in cases where full device
performance cannot be adequately ascertained outside the actual end item (e.g., hybrid microcircuit RF component).
The sample built into devices shall successfully complete evaluation prior to release of the balance of the incoming
lot. In lieu of packaged element evaluation tests in accordance with D.4.3, D.4.4, and D.4.5, elements may be
assembled into devices and tested. Acceptance of these elements shall be based on the ability of the device to meet
all group A, subgroups 1, 2, and 3 (plus 4, 7, and 9 as applicable) electrical tests required for the device. A minimum
of ten elements or 100 percent of the elements, whichever is less, (0 defects) shall be assembled into at least three
devices. Devices assembled for the purpose of element evaluation are deliverable provided all of the provisions of
this specification are met. Element wire bond evaluation for elements may be accomplished using a second or
additional sample of elements wire bonded for that purpose only. When the device build option for evaluation is
selected, the manufacturer shall establish and maintain a sample plan or procedure to identify the sample prior to
electrical test. In case of lot failure when alternative element evaluation is used, all of the device samples and the
inspection lot shall be rejected. When the manufacturer chooses to analyze the failed devices to isolate the cause of
failure, and this analysis determines that the cause of failure is not related to the element being tested, and that the
element has been correctly stressed during the required screening and testing, then the inspection lot may be
accepted. If the element has not been correctly stressed, the failed device may be reworked or new sample
replacement devices may be assembled.

D.4.8 Substrate evaluation. Substrates shall be evaluated in accordance with table D-V and D.4.8.1 through
D.4.8.5.3.3.

NOTE: Substrates fabricated by the device manufacturer using a qualified process shall be exempt from this
evaluation.

D.4.8.1 Definition. For the purpose of substrate evaluation, a substrate inspection lot shall consist of
homogeneous substrates having the same number of layers, manufactured using the same facilities, processes,
materials, and vacuum deposited, plated, or printed as one lot.

D.4.8.2 Electrical test parameters. Electrical test parameters, values, limits, and conditions will be as specified in
the applicable device specification.

D.4.8.3 Subgroup 1, 100 percent electrical testing. Each substrate shall be electrically tested at +25°C, if and as
specified in the applicable device specification.

D.4.8.4 Subgroup 2, 100 percent visual inspection. Each substrate shall be visually inspected to ensure conformance
with the applicable requirements of method 2032 of MIL-STD-883, and the applicable device specification.

D.4.8.5 Subgroups 3, 4, and 5 general requirements. From each inspection lot of substrates, a randomly selected
sample shall be evaluated. Destructive tests may be performed on test coupons which provide the required test data.
The test coupons shall be made with the same materials that were used in the manufacturing of the inspection lot and
processed at the same time as the inspection lot.

D.4.8.5.1 Subgroup 3. A minimum of five samples shall be submitted to subgroup 3 testing.

D.4.8.5.1.1 Physical dimension. Inspect in accordance with method 2016 of MIL-STD-883, and the applicable
device specification.

D.4.8.5.1.2 Visual inspection. Inspect in accordance with method 2032 of MIL-STD-883, and the applicable device
specification.

D.4.8.5.1.3 Electrical. Substrates shall be electrically tested at +25°C for the following characteristics (minimum).
Requirements shall be as specified in the applicable device specification.

a. Resistors: DC resistance.

b. Capacitors: Capacitance. As specified in the applicable device specification, test for dielectric withstanding
voltage, insulation resistance, and dissipation factor.
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c. For multilayered substrates, continuity and isolation testing shall be performed to verify the interconnection
of conductors as specified in the applicable device specification.

D.4.8.5.2 Subgroup 4. A minimum of three samples that have been subjected to, and passed, subgroup 3 testing
shall be submitted to subgroup 4 testing.

D.4.8.5.2.1 Conductor thickness. Measure conductor thickness in accordance with the applicable device
specification. Conductor thickness shall meet the requirements specified in the applicable device specification.

D.4.8.5.2.2 Conductor resistivity. Measure conductor resistivity in accordance with the applicable device
specification. Conductor resistivity shall meet the requirements specified in the applicable device specification.

D.4.8.5.2.3 Film adhesion. Perform film adhesion testing in accordance with acceptable industry standards. The
substrate and tape shall show no evidence of peeling or flaking of metallization.

D.4.8.5.2.4 Solderability. For solderable substrates only, perform solderability testing if specified in the applicable
device specification.

D.4.8.5.3 Subgroup 5. A minimum of two samples that have been subjected to, and passed, subgroup 3 testing
shall be submitted to subgroup 5 testing.

D.4.8.5.3.1 Temperature coefficient of resistance (TCR): Perform TCR testing for resistors in accordance with
method 304 of MIL-STD-202. TCR shall meet the requirements specified in the applicable device specification.

a. Thick film type: Test as a minimum, two resistors from each resistor paste sheet resistance value. One
from the smallest and one from the largest area resistors at -55°C using a reference reading at +25°C, or
temperatures as specified in the device specification.

b. Thin film type: Test as a minimum, the highest value resistor at +125°C using a reference reading at +25°C
or temperatures as specified in the device specification.

c. If specified in the applicable device specification, TCR tracking testing shall be performed. TCR tracking
shall meet the requirements specified in the applicable device specification.

D.4.8.5.3.2 Wire bond strength testing. For wire bondable substrates, perform wire bond strength testing in
accordance with method 2011 of MIL-STD-883. The sample shall include at least two substrates and ten bond wires
minimum. For gold metalized Class L substrates that at the device level are intended to contain aluminum wire bonds,
aluminum wires shall be placed as specified in the device specification and these wire bond samples shall be baked for 1
hour at +300°C minimum in either an air or an inert atmosphere prior to the performance of wire bond strength testing.

a. Atleast ten wires, consisting of substrate to substrate bonds, shall be destructively pull tested. An equal
number of bonds shall be tested on each sample substrate.

b. The substrate metallization shall be acceptable if no failure occurs. If only one wire bond fails, a second
sample of a minimum of ten wires shall be prepared using the same wire type/size and the same type
equipment as the failed bond(s). If the second sample contains one or more failures, or if more than one
failure occurs in the first sample, then the substrate inspection lot shall be rejected.

c. The substrate inspection lot may be resubmitted to evaluation if the failure(s) was not due to defective
substrate metallization.

D.4.8.5.3.3 Die shear strength testing. Perform shear strength testing in accordance with method 2019 of
MIL-STD-883. At least two die for each substrate shall be attached and tested for each die attachment method, as
specified in applicable device specification. If a failure occurs at less than the specified force and is not due to
defective substrate materials, the lot shall be resubmitted to die shear evaluation and the failure mode documented.
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TABLE D-V. Substrate evaluation requirements.

Subgroup | ClLass Test MIL-STD-883 Quantity Rerence

L|F method (accept number) | paragraph

1 X | X | Electrical testing 100 percent D.4.8.3

2 X | X | Visual inspection 2032 100 percent D.4.8.4
3 X | X | Physical dimension 2016 5(0) D.4.8.5.1.1
X | X | Visual inspection 2032 D.48.5.1.2
X | X | Electrical D.4.8.5.1.3
4 X | X | Conductor thickness or 3(0) D.4.8.5.2.1
conductor resistivity D.4.8.5.2.2
X | X | Film adhesion test D.4.8.5.2.3
X | X | Solderability D.4.8.5.2.4
5 X | X | TCR 2(0) D.4.8.5.3.1
X | X | Wire bond evaluation 2011 10 (0) wires or D.4.8.5.3.2

20 (1) wires

X | X | Die shear evaluation 2019 2 (0) D.4.8.5.3.3

D.4.9 Package evaluation. Package cases or covers shall be evaluated in accordance with table D-VI and D.4.9.1
through D.4.9.5. In addition, laser marked surfaces will be subjected to, and pass, subgroups 6 or table D-VI.

D.4.9.1 Definition. For the purpose of package evaluation, a package inspection lot shall consist of homogeneous
cases or covers of the same type and outline dimensions (may differ only in lead length and lead count),
manufactured using the same facilities and processes, and plated as one lot within a 6-month time frame (if plating is
applicable).

D.4.9.2 General

a. From the package inspection lot, a randomly selected sample shall be subjected to package evaluation.

b. Subgroups 1, 2, and 3 of table D-VI shall be accomplished for each lot. Subgroup 4 (as applicable) of table
D-VI shall be accomplished periodically at intervals not exceeding 6 months for additional package
inspection lots, for metal packages. Subgroup 6 (as applicable to metal package or leads) shall be
performed one time only for Class F and at 6 month intervals for Class L unless a change in material or
plating is made.

c. Subgroups 2, 3, and 4 of table D-VI apply to cases only. A quantity (accept number) of 15 (0) shall apply to
the number of terminals or leads to be tested or all leads (if less than five devices) shall be tested. The
leads shall be randomly selected from three packages.

d. Covers require only subgroups 1 and 6 (as applicable) of table D-VI.

e. Laser marked metal plated surfaces shall be subjected to, and pass, subgroup 6.

D.4.9.3 Subgroup 1. Separately verify case and cover dimensional compliance with the element acquisition

D.4.9.4 Subgroup 4. For metal cases with leads separated by an insulator, measure insulation resistance between
the metal body of the case and the leads that are isolated from the case. This test does not apply to non-metallic
cases. This test shall be performed at 6 month intervals unless a change in insulator material is made for Class F

devices and on every incoming lot for Class L devices.

D.4.9.5 Subgroup 6. Separately verify case and cover for compliance with subgroup 6 (as applicable) of table D-
VI. Both internal and external areas shall be inspected.
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TABLE D-VI. Package evaluation requirements.

Subgroup Class Test MIL-STD-883 Quantity Reference
L|F Method Condition (accept number) | paragraph
1 X | X | Physical dimensions 2016 3(0) D.4.9.3
2 X | X | Solderability 2003 Soldering temperature 3(0) D.4.9.2
+245°C + 5°C 15 (0) leads
3 X | X | Lead integrity 2004 B2 (lead fatigue) 3(0) D.4.9.2
D (leadless chip carriers) 15 (0) leads
B1 for rigid leads
2028 (pin grid array leads)
4 X | X | Metal package 1003 600 V dc 100 nA 3(0) D.4.9.2
isolation maximum 15 (0)leads D.4.94
5 Not used
6 X | X | Salt atmosphere 1009 A 5(0) D.4.9.2
D.4.9.5

D.4.10 Integral substrate/package evaluation. Integral substrate/packages (ISP) shall be evaluated in accordance
with table D-VIl and D.4.10.1 through D.4.10 .8.

D.4.10.1 ISP inspection lot. For the purpose of ISP evaluation, an ISP inspection lot shall consist of ISP of the
same type; manufactured using the same facilities, processes and materials, within 90 days.

D.4.10.2 General.

a. Section D.4.10 is intended to be used as an end-of-line ISP acceptance procedure performed at the
completion of the ISP construction and prior to the construction of the device.

b. ISP elements fabricated by the hybrid device manufacturer using a MIL-PRF-38534 qualified process shall
be exempt from this evaluation as long as D.4.8 and D.4.9 are used for the components of the ISP.

c. Subgroups 1, 2, 4, 5, and 6 of table D-VII shall be accomplished for each inspection lot.

d. For lead integrity and solderability testing, a quantity (accept number) of 15 (0) shall apply to the number of
terminals or leads to be tested or all leads (if less than five devices) shall be tested. The leads shall be
randomly selected from three packages.

e. The same samples may be used for subgroups 4, 5, and 6, of table D-VII.

D.4.10.3 Subgroup 1. Each element shall be electrically tested at +25°C as specified in the device specification. If
none is stated, the device manufacturer shall use his standard procedure.
NOTE: This may be satisfied by performing a continuity/isolation test.

D.4.10.4 Subgroup 2. Each element shall be visually inspected to assure conformance to the applicable
requirements of method 2009 and method 2032 of MIL-STD-883, and the applicable device specification. This

inspection shall be limited to the features that are inspectable.

D.4.10.5 Subgroup 4. The physical dimensions shall be verified against the device specification.
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D.4.10.6 Subgroup 5. Wire bond strength testing. For wire bondable devices, perform wire bond strength testing in
accordance with method 2011 of MIL-STD-883. The sample size shall include at least two ISP devices and 10 bond
wires minimum. For gold metallized Class L ISPs, that at the hybrid level are intended to contain aluminum wire
bonds, aluminum wires shall be placed as specified in the device specification and these wire bond samples shall be
baked for one hour at 300°C +10°C in either air or an inert atmosphere prior to the performance of wire bond
strength testing.

a. At least ten wires, consisting of substrate to substrate bonds, shall be destructively pull tested. An equal
number of bonds shall be tested on each sample ISP device.

b. The ISP metallization shall be acceptable if no failures occur. If only one wire bond fails, a second sample of
a minimum of ten additional wires shall be prepared using the same wire type/size and the same type of
equipment as the failed bond. If the second sample contains one or more failures, or if more than one
failure occurs in the first sample, then the ISP lot shall be rejected.

c. The ISP inspection lot may be resubmitted to evaluation if the failure(s) was not due to defective ISP
metallization.

D.4.10.7 Subgroup 7. Prior to solderability testing, the elements or leads only shall be submitted to a
preconditioning temperature of +250°C £10°C for a period of 6 £0.5 hours, or equivalent. (See D.7.4.1.6 for
examples of equivalent conditions).

D.4.10.8 Subgroup 8. Both internal and external areas shall be inspected. This test shall be performed one time
only for the life of the program, or as needed to evaluate changes in the fabrication process.

TABLE D-VII. Integral substrate/package element evaluation requirements.

Subgroup | Class Test MIL-STD-883 Quantity Reference
L|F Method Condition (accept number) paragraph
1 X | X | Electrical testing 100 percent D.4.10.3
2 X | X | Visual inspection 2032 and 100 percent D.4.10.4
2009
4 X | X | Physical dimensions 2016 3(0) D.4.10.5
5 X | X | Wire bond 2011 10 wires (0) D.4.10.6
evaluation 20 wires (1)
6 X | X | Lead integrity 2004 B2 3(0) D.4.10.2.d
7 X | X | Solderability 2003 Solder temperature 3(0) D.4.10.2.d
+245°C +5°C D.4.10.7
8 X | X | Salt atmosphere 1009 A 3(0) D.4.10.8

D.4.11 Polymeric material evaluation. The polymeric materials (conductive and non-conductive attach materials)
used in device applications shall be subjected to and pass the evaluation procedures detailed in method 5011 of
MIL-STD-883. Evaluation is not required for encapsulations, seals, coatings, plastics, used in non-hermetic devices
but shall be validated during PI/QML testing. The manufacturer should be aware of outgassing, ionic impurities, or
other conditions that may result from the materials used in the non-hermetic devices.

D.5 PROCESS CONTROL AND IN-LINE PROCESS MONITOR

D.5.1 Description of process control. Process control and monitoring is a methodology used to detect defective
processes prior to completion of assembly. The indicated processes shall be controlled in accordance with table D-
VIIl and D.5.2 through D.5.5 though process control may be applied to other areas of the design.

D.5.2 Wire bonding.
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D.5.2.1 General. A process machine operator evaluation shall be performed:
a. When a machine is put into operation.
b. Periodically while in operation, not to exceed 4 hours (wire bond lot).
c. When the operator is changed. Change of certified auto wire bond operators is allowed without machine re-
evaluation if all other machine conditions for evaluation are maintained.
d. When any machine part has been changed.
e. When any machine adjustment of the process parameters has been made.
f.  When the spool of wire is changed.

g. When a new device type is started (unless the machine was evaluated using test samples that also
simulate the new device type, see D.5.2.2).

h. A wire bonding lot consists of devices that are consecutively bonded using the same setup and wire, by one
machine/operator (operator changes are allowed for autobonders) during the same period not to exceed 4
hours.

D.5.2.2 Standard evaluation circuit (test coupon or test vehicle). Standard evaluation circuits (test coupons or test
vehicles) that simulate the production device metal bonding system (e.g., thick film, thin film, aluminum bonding pads,
plated gold) may be destructively evaluated in lieu of the product.

D.5.2.3 Process machines. Process machines not meeting the evaluation requirements shall not be used.

D.5.2.4 Corrective action of process machine. A process machine may be returned to operation only after
appropriate corrective action has been implemented and the machine has been evaluated and passed testing in
accordance with table D-VIII as required.

D.5.2.5 Data record. A data record shall be maintained and identifiable to each machine, operator, shift, and date
of test.

D.5.2.6 Wire bond process setup.

D.5.2.6.1 Process machine/operator evaluation. Sample wires from three devices or a test sample shall be
destructively pull tested in accordance with method 2011 of MIL-STD-883, and as follows:

a. Class F devices: A minimum of ten wires total consisting of wire bonds to elements metallization bonding
systems (e.g., thick film, thin film, aluminum bonding pads, plated gold) typical of device assembly
operation shall be tested.

b. Class L devices: A minimum of 15 wires total shall be tested. As a minimum, wires tested shall include one
each from a typical transistor, diode, capacitor, resistor, three wires from each IC and five wires from the
package to the substrate, as applicable.

c. Classes F and L: Evaluation results are acceptable if no failure occurs at less than the value given in
method 2011 of MIL-STD-883. If any of the sample wires fail, the machine/operator shall be deactivated
and corrective action taken. When a new sample has been prepared, tested, and has passed this
procedure, the machine/operator has been certified or recertified, it may be returned to service.

D.5.2.6.2 Lot sample bond strength. From each wire bonding lot, a sample of at least two devices shall be
nondestructively tested in accordance with method 2023 of MIL-STD-883. This requirement does not apply to
devices that are 100 percent nondestructively tested. Alternately, destructive pull testing in accordance with
method 2011 may be performed. Devices with known visual wire bonding rejects shall not be excluded from this
sample.
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a. Ineach sample device, at least 15 wires shall be tested, including one wire from each type of transistor,
diode, capacitor, resistor, three wires from each type of integrated circuit, and five wires connecting
package leads, as applicable. If there are less than 15 wires in the device, all wires shall be tested.
Sample devices shall be inspected for lifted wires. Lifted wires resulting from bond pull testing shall be
counted as nondestruct pull test failures.

b. The wire bonding lot shall be acceptable if no failure occurs. If one wire bond fails, another sample of two
devices shall be selected and 100 percent nondestructively tested. If the second sample contains no
failures, the wire bonding lot is acceptable. If the second sample also contains failure(s), or more than one
wire bond fails in the first sample, the bonding machine/operator shall be removed from the operation.

c. The failures shall be investigated and appropriate corrective action shall be implemented. The
machine/operator shall be recertified in accordance with D.5.2.6.1 before being returned to operation. All
devices bonded since the previous certification (lot sample bond strength test) that have not received 100
percent nondestruct bond pull shall be subjected to 100 percent nondestructive bond strength testing
(Class F).

d. For RF/microwave devices, test sample circuits that simulate the production device may be destructively
evaluated in lieu of the product (see D.5.2.2). When test sample circuits are used, the data from this test
shall be used for SPC monitoring of the process/product.

D.5.3 Seal testing. Seal, as a process monitor, only applies to hermetically sealed areas of OA devices. All Class
L devices shall receive fine leak testing, without pressurization (bomb) within one hour of removal from sealing
atmosphere and prior to any other test. Class L devices may be sealed with any amount of helium tracer gas and
shall pass the corresponding leak rate, or the helium leak rate may be calculated based on the helium tracer gas
atmosphere.

37 percent Helium — 3.7 x 108 atm cc/sec He.
10 percent Helium — 1.0 x 108 atm cc/sec He.
5.0 percent Helium — 5.0 x 10 atm cc/sec He.
3.0 percent Helium — 3.0 x 10°° atm cc/sec He.

Calculation:
He leak rate = 1 x 107 x He%/100%
If failure occurs, the lid seal rework requirements will be followed.

CAUTION NOTE: The use of helium fill for high voltage devices may lead to ionization of the helium and cause the
parts to fail. The device manufacturer shall document the design accordingly if sealing in helium tracer gas or if other
gas is damaging to the device.”

D.5.4 Internal gas analysis process monitor. The manufacturer shall develop and document a system to utilize
method 1018, of MIL-STD-883, as a guideline to monitor the sealing process. Levels of all gases reported, including
moisture, shall be evaluated to the extent necessary to detect any variation in the sealing process, based upon the
manufacturer’'s data. Reported gases shall be used to aid in identifying possible process deficiencies or evidence of
out-of-control conditions.

D.5.5 Attach validation monitor. As a manufacturer option, the attached validation monitor for substrate or die
attach may be monitored in-line using either one, or a combination of, die shear, radiography, and ultrasonic
inspection. The attach process monitor shall apply to solder, eutectic, silver glass, conductive, or non-conductive
adhesive attach materials as applicable to the design.

D.5.6 Testing for pure tin finishes. The manufacturer shall develop a test plan that will assure no parts used in the
hybrid have a pure tin finish.
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TABLE D-VIII. In-line process monitor.

Class Test MIL-STD-883 Condition Reference
L F method paragraph
X X Wire bonding 2011 D.5.2
2023
1/ 1/ Die shear 2019 100 percent die shear, D.5.5

one device every
inspection lot

1/ 1/ Radiography 2012 10 percent of every D.5.5
production/
inspection lot
1/ 1/ Ultrasonic inspection 2030 10 percent of every D.5.5
production/

inspection lot

1/ Manufacturer’s option.

D.6 DEVICE SCREENING

D.6.1 Description of device screening. Screening is a series of tests and inspections performed on each device in
each lot in order to eliminate products which do not meet the performance requirements. Each device shall be
subjected to and pass all of the applicable screening tests and inspections in accordance with table D-IX and D-X and
as defined in D.6.2 through D.6.13.

D.6.2 General.

a.

Additional tests and inspections may be performed where experience indicates justifiable concern for
specific quality characteristics.

Electrical test parameters, values, limits (including deltas), and conditions shall be as specified on the device
specification.

All devices that fail any test criterion in the screening sequence shall be removed from the lot at the time of
observation, or immediately at the conclusion of the test, in which the failure was observed.
When PDA, pattern failure, or delta limits have been specified, or other conditions for lot acceptance have

been imposed, the required data shall be recorded and maintained as a basis for lot acceptance.

Once rejected and verified as a device failure, rework and subsequent rescreening in accordance with the
limitations of this specification may be performed.

Tests shall be performed in the order specified in table D-1X and D-X, except as specified in D.6.7, D.6.11
and D.6.12.

D.6.3 Nondestructive bond pull test for Class L devices. Nondestructive 100 percent bond pull test shall be
performed for Class L devices. The total number of failed wires and the total number of devices failed shall be
recorded. The lot shall have a PDA of 2 percent or one wire, whichever is greater based on the number of wires
pulled in the wire bond lot or production lot. Failed lots may be resubmitted one time to 100 percent nondestructive
bond pull test with a tightened PDA of 1.5 percent. The test shall be performed in accordance with method 2023 of
MIL-STD-883. Devices from lots that have been subjected to the nondestructive 100 percent bond pull test and have
failed the specified Class L PDA requirement shall not be delivered as Class F product.

D.6.4 Pre-seal burn-in test. Pre-seal burn-in shall be performed in accordance with method 1030 of MIL-STD-883.

D.6.5 Internal visual inspection. Devices awaiting internal visual inspection, and open non-hermetic devices
awaiting further processing, shall be stored in a controlled environment as specified in method 2017 of MIL-STD-883.
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D.6.6 Visual inspection for damage. The manufacturer may inspect for damage after each thermal or mechanical
screening step, or at any subsequent time in the screening sequence.

D.6.7 Particle impact noise detection (PIND) test. For cavity devices, PIND shall be performed in accordance with
method 2020 of MIL-STD-883, condition A or B and shall be performed 100 percent anytime after
centrifuge/mechanical shock but before X-ray and external visual. For Class L devices, condition A shall be used
unless otherwise specified. For Class L screening, the lot may be accepted on any of the five runs if the percentage
of defective devices is less than 1 percent (or one device, whichever is greater). All defective devices will be
removed after each run. Lots which do not meet the 1 percent PDA on the fifth run, or exceed 25 percent defectives
cumulative, will be rejected. PIND testing shall not apply to non-cavity or open non-hermetic devices.

D.6.8 Pre-burn-in electrical test.

a.

Pre-burn-in electrical testing is optional except when delta limit measurements are required. However,
devices may be tested to remove defects prior to further screening and to form a basis for application of
PDA criteria.

This test need not include all device parameters, but shall include those measurements most sensitive to
and effective in removing electrically defective devices.

When delta limits are specified in the device specification, the measurements shall be recorded, and
traceability shall be maintained from the device to the corresponding electrical test data.

D.6.9 Burn-in. Burn-in shall be performed on each device in accordance with method 1030 of MIL-STD-883 for
open devices and method 1015 of MIL-STD-883 for cavity/non-cavity devices in accordance with the device
document.

D.6.9.1 General.

a.

Pre-burn-in (interim burn-in for Class L) and post burn-in electrical parameters as specified in the device
specification shall be measured.

Burn-in electrical conditions shall be as specified in the device specification.

Delta limits shall be defined in the device specification when required.

Delta measurements shall be made on parameters specified in the device specification.

The manufacturer shall determine and document, prior to beginning burn-in, the criteria for the formation of
burn-in lots (e. g., devices submitted to burn-in at one time, a production lot, or an inspection lot). The burn-
in lot shall be >41 devices or all devices submitted to burn-in during a 1 week period.

The manufacturer shall not conduct burn-in in addition to that specified.

Unless otherwise specified in the device specification, PDA, and pattern failure, analysis shall be applicable
only to +25 °C static tests (group A, subgroup 1).

D.6.9.2 Burn-in period.

a.

Class L devices shall be burned-in in accordance with the time-temperature regressions specified in
method 1015 (method 1030 for open non-hermetic devices) of MIL-STD-883. When specified, the burn-in
time shall be equally divided into two successive burn-ins. Interim electrical tests in accordance with the
device specification will be performed after the first burn-in to determine acceptable devices for the second
burn-in.

Class F devices shall be burned-in in accordance with the time-temperature regressions specified in
method 1015 (method 1030 for open non-hermetic devices) of MIL-STD-883.
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D.6.9.3 Failure analysis of burn-in screen failures for Class L devices. Catastrophic failures (e.g., shorts or opens
measurable or detectable at +25°C) after burn-in shall be analyzed. Analysis of catastrophic failures may be limited
to a quantity and degree sufficient to establish failure mode and cause. Failure analysis results shall be documented
and available to the Government representatives.

D.6.9.4 Lots resubmitted for burn-in. Burn-in lots that do not exceed twice the allowable PDA may be resubmitted
for burn-in one time only (e.g., if the PDA limit is 10 percent, then the lot may be resubmitted if less than 20 percent).
Failure analysis for other than Class L is not required. Resubmitted lots shall be kept separate from new lots and
shall be inspected for all specified characteristics using a tightened inspection PDA equal to the next lower number in
the PDA series. The number of pattern failures allowed shall be the same as required for the original burn-in.

D.6.9.5 Burn-in acceptance criteria. At the option of the manufacturer, burn-in acceptance shall be based on PDA
or pattern failures. Either option, or both, may be applied to a burn-in lot as acceptance criteria (i.e., if a lot exceeds
PDA requirements, then pattern failure analysis may be used to determine if the lot is acceptable without performing
a resubmitted burn-in).

D.6.9.5.1 General. Pattern failures are multiple device failures within a device burn-in lot with the same root cause
of failure. When the PDA or pattern failures applies to delta limits, the delta parameter values measured after burn-in
(100 percent screening test) shall be compared with the delta parameter values measured prior to that burn-in.

D.6.9.5.2 PDA option.

D.6.9.5.2.1 PDA Class F. For Class F, the PDA shall be 10 percent or one device, whichever is greater,
regardless of burn-in lot size.

D.6.9.5.2.2 PDA Class L. For Class L, the PDA shall be 2 percent or one device, whichever is greater, regardless
of burn-in lot size. Class L PDA shall be calculated on failures occurring during the second half of burn-in only.

D.6.9.5.3 Pattern failure option.

D.6.9.5.3.1 Pattern failure option, Class F. For Class F devices, when acceptance is based on pattern failures, all
multiple device static failures at +25°C shall be analyzed to determine root cause. Multiple device failures with the
same root cause (three or more depending on lot size) shall be considered a “pattern failure”. If a “pattern failure” is
established, the lot shall be rejected; otherwise, the lot shall be accepted regardless of PDA. In all cases, lots with
device failures that do not exceed the PDA are acceptable and do not require pattern failure analysis. The number of
device failures with the same root cause that establish a “pattern failure” shall be based on lot size, as follows:

Number of failures
Lot size (x) that establish a pattern

x <20
21<x<40
40 <x <100
100 <x <300
300 < x <500
500 <x

(o) I > Né) IE @V ]

1
1
Example 1: Lot size is 25 with 4 device static failures at +25°C.

If all 4 device failures do not have the same root cause of failure (i.e., 3 or less failures with the
same root cause), then no “pattern failure” exists and the passing 21 devices are acceptable.

If all 4 failures have the same root cause of failure, then a “pattern failure” exists and the lot shall be
rejected.

Example 2: Lot size is 400 with 15 device static failures at +25°C.

The lot is acceptable (i.e., 10 percent PDA allows 40 device failures).
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Example 3: Lot size 400 with 41 device static failures at +25°C.

If ten or less of the device failures are due to the same root cause, then a “pattern failure” does not
exist and the lot is acceptable.

If 11 or more of the device failures are due to the same root cause, then a “pattern failure” has
been established and the lot is unacceptable.

In all instances where analysis of the failed devices indicates that the failure mechanism is due to poor basic
processing procedures, a basic design fault, non-screenable defects, or non-reworkable, the device shall be rejected.

D.6.9.5.3.2 Pattern failure option, Class L. For Class L, when acceptance is based on pattern failures, all multiple
device static failures at +25°C shall be analyzed to determine root cause. The lot shall be stopped and placed on
hold if:

a. Any two device failures within the burn-in lot have the same root cause of failure (i.e., pattern failure
established), or

b. The total number of device failures in the burn-in lot exceeds 5 percent.
The lots may be reworked and recovered if the failure is due to:
a. A defect that can be effectively removed by rescreening the entire burn-in lot or,
b. Random type defects which do not reflect poor basic device design or poor basic processing procedures.

In all instances where analysis of the failed devices indicates that the failure mechanism is due to poor basic
processing procedures, a basic design fault, non-screenable defects, or non-reworkable, the lot shall be rejected.

D.6.10 Final electrical test.

a. Final electrical testing shall include all parameters, limits, and conditions of test which are specifically
identified in the device specification as final electrical test requirements. As a minimum, final electrical
testing shall include group A electrical tests in table D-XII, subgroups 1, 2, and 3 (plus subgroups 4, 7, and
9 as applicable).

b. Final electrical testing satisfies end-point electrical test requirements specified in the preceding screening
test method (e.g. after temperature cycle, centrifuge) and need not be duplicated.

D.6.11 Seal (gross leak only with no type 1 detector fluid or pressurization bomb). Gross leak testing shall apply to
non-hermetic cavity type devices only.

a. For Class L devices, the seal test may be performed in any sequence between the final electrical test and
external visual, but it shall be performed after all shearing, forming, or solderability operations if there is an
affect on the seal interface.

b. For Class F devices, the seal test may be performed in any sequence between the constant acceleration
test and external visual, but it shall be performed after all shearing, forming, or solderability operations if
there is an affect on the seal interface.

D.6.12 Seal (fine and gross leak for OA devices with hermetically sealed hybrid or multichip module(s)).

a. For class L devices, the seal test may be performed between the final electrical test and external visual, but
it shall be performed after all shearing and forming operations on the terminals.

b. For class F devices, the seal test may be performed between the constant acceleration/mechanical shock

test (or PIND, if applicable) and external visual, but it shall be performed after all shearing and forming
operations on the terminals.
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c. Forclass L and F devices, all device lots (sublots) having any physical processing steps that may affect the
seal (e.g., solder dipping to the glass seal) shall be retested for hermeticity and visual defects following seal
or external visual This shall be accomplished by performing, and passing, as a minimum, a sample seal
test (method 1014 of MIL-STD-883) using an acceptance criteria of a quantity (accept number) of 45 (0),
and an external visual inspection (method 2009 of MIL-STD-883) on the entire inspection lot (sublot). For
devices with leads that are not glass sealed, and that have a lead pitch less than or equal to .050 inch (1.27
mm), that sample seal test will be performed using a acceptance criteria of a quantity (accept number) of 15
(0). If the sample fails the acceptance criteria specified, all devices in the inspection lot represented by the
sample shall be subjected to the fine and gross seal tests and all devices that fail shall be removed from the
lot for final acceptance.

D.6.13 Radiography for Class L devices. Radiographic inspection in accordance with method 2012 of
MIL-STD-883 shall be performed 100 percent any time after PIND but before external visual.

NOTE: Radiography shall only be deleted if the manufacturer and customer determine it to be not applicable or of
limited value for a given design or technology.

D.6.14 External visual screen. The final external visual screen shall be conducted in accordance with method
2009 of MIL-STD-883, after all other 100 percent screens have been performed. The manufacturer shall inspect the
devices 100 percent or on a sample basis using a quantity/accept number of 116(0). If one or more rejects occur in
sample, the manufacturer may double the sample size with no additional failures allowed or inspect the remaining
devices 100 percent for the failed criteria and remove the failed devices from the lot. If the doubled sample also fails,
the manufacturer shall be required to 100 percent inspect the remaining devices in the lot for the failed criteria. Re-
inspection magnification shall be no less than that used for the original inspection for the failed criteria.
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TABLE D-IX. Cavity, non-cavity non-hermetic, and OA device screening.

Class Test MIL-STD- Condition Reference
883 paragraph
L F Method
X 2023 100 percent D.6.3
Non-destructive
bond pull
1030 Optional D.6.4
Open burn-in
X X Internal visual 1/ 2017 D.6.5
X X Temperature cycle 1010 Condition B, 10 cycles — D.6.6
55°C to 125°C
Constant 2001 3,000 G, Y1 direction
acceleration
2/
X X D.6.6
or
Mechanical shock 2002 Condition B, Y1 direction
2/
X PIND 3/ 2020 Condition A shall be D.6.7
used for Class L, unless
otherwise specified 4/
X Pre-burn-in electrical In accordance with D.6.8
device specification
X Burn-in 1015 320 hrs at 125°C, PDA 2 D.6.9
percent after 2nd 160
hour BI
X 1015 160 hours at 125°C D.6.9
PDA 10 percent
X X Final electrical In accordance with D.6.10
device specification
X Y1 only D.6.13
Radiography 2012
X X Gross leak 5/ 1014 Condition C - no bomb D.6.12
pressurization
X X Seal (fine and gross) 1014 100 percent D.6.12
6/
X X External visual 2009 100 percent D.6.14

See footnotes at end of table.
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TABLE D-IX. Cavity, non-cavity non-hermetic, and OA device screening - Continued.

Devices are fully assembled after internal visual and before screening (temperature cycle) has
commenced. Class L and F shall meet method 20170of MIL-STD-883, Class K and H respectively.

Either constant acceleration or mechanical shock is required for cavity devices, neither test is required for
non-cavity devices.

Not required for non-cavity devices.

Condition B may be used when specified in the applicable device specification.

Gross leak seal test applies only to non-hermetic cavity devices. Not required for non-cavity devices.
Seal test applies to hermetically sealed hybrids or multichip modules.
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TABLE D-X. Open non-hermetic device screening.

Class Test MIL-STD- Condtion Reference
883 paragraph
L F Method
X 2023 100 percent D.6.3
Non-destructive bond pull
Open burn-in 1030 Optional D.6.4
X X 2017
Internal visual 1/ D.6.5
X X 1010 10 cycles (Nit. Atm)
-55°C to 125°C 2/
Temperature cycle D.6.6
Constant acceleration or 3/ 2001 3,000 G, Y1 direction
or D.6.6
Mechanical shock 3/ 2002 Condition B, Y1
direction
X Pre-burn-in electrical In accordance with D.6.8
device specification
X Burn-in 1030 320 hours at 125°C, D.6.9
PDA 2 percent after
2" 160 hour Bl
X 1030 160 hours at 125° C,
PDA 10 percent
X X Final electrical In accordance with D.6.10
device specification
X X Internal visual 2017 100 percent D.6.5
X X External visual 2009 100 percent D.6.14

1/ Devices are fully assembled after internal visual and before screening (temperature cycle) has commenced.
Class L and F shall meet method 2017 of MIL-STD-883, Class K and H respectively.

2/ Nitrogen atmosphere shall be less than 100 ppm moisture at the supply point. If nitrogen atmosphere is not
available, the open devices shall be protected from the temperature cycle environment and shall pass internal
visual at the end of the screening process.

3/ Neither constant acceleration or mechanical shock is required, but may be performed at manufacturer’s option.
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D.7 CONFORMANCE INSPECTION, AND PERIODIC INSPECTION.

D.7.1 Description of Conformance Inspection and Periodic Inspection. Conformance inspection (Cl) and periodic
inspection (Pl) is a series of tests and inspections performed on samples of devices that have passed screening.
These tests and inspections are used to further verify the performance requirements on a sample basis. Sample
testing is necessary due to the fact that many of these tests are either destructive, expensive, or time consuming.
Group A is considered Cl, whereas groups B and C are considered PI/QML. CIl and PI/QML shall consist of the tests
and inspections specified herein. Devices shall not be accepted or approved for delivery until all applicable Cl and
PI/QML requirements have been met. The acquiring activity may approve delivery if groups A, B, C1, C4, and C5
testing have been completed and group C2, steady-state life test, has commenced. The manufacturer shall maintain
traceability of all devices delivered to the acquiring activity prior to completion of Cl and PI/QML testing for the purpose
of notification/recall in case of test failure.

D.7.2 General. Cl and PI for a given device type is determined by selection of a requirements option flow (see
table D-XI). The requirements option flow selected shall determine the Cl and PI/QML requirements for the specific
device manufactured. Where applicable, inspection lot sampling shall be in accordance with Appendix F of this
specification. Except where the use of final electrical test rejects or simulation samples (i.e., test coupons or test
vehicles) are allowed, all devices shall have been previously screened and subjected to and passed all final electrical
tests. Successful completion of Cl and PI/QML for a given product assurance level shall satisfy qualification for either
Class L or F. If a lot is withdrawn in a state of failing to meet requirements and is not resubmitted, it shall be
considered a failed lot and reported as such.

D.7.2.1 Inspection lots. Inspection lots consist of a quantity of devices of a single device type (required for group
A) or several different circuit types (allowed for group B) in a single package type and lead finish submitted at one
time for final acceptance. All devices within each inspection lot shall be finally sealed in the same period not
exceeding 13 weeks.

D.7.2.2 Inspection lot formation. Inspection lot formation is required if the inspection lot is to be formally accepted
by the lot related Cl and PI/QML testing of this specification. If the in-line process verification testing alternative is
used, inspection lot formation is not required.

NOTE: The device manufacturer has the right to elect not to use any solution or solvent identified within this
specification, or related specifications, that has also been identified by the American Congress of Government
Industrial Hygienists as being a potential or suspect carcinogen. Where the device manufacturer elects not to use a
material, they shall notify the acquiring or qualifying activities and the customer in writing in clear, unambiguous
language not subject to misinterpretation that this right has been exercised.

TABLE D-XI. Cl and PI/QML summary.

Requirement Reference Option 1 (in-line) Option 2 (end-of-line)
General Paragraph D.7.2 D.7.2
Group A (ClI) Paragraph D.7.3 D.7.3

Table D-XII D-XII
Group B (PI) Paragraph D.7.41 D.7.4.2

Table N/A D-XIV
Group C Paragraph D.7.5and D.8 D.7.5and D.8
(PlI/QML)

Table D-XV through D-XIX D-XV through D-XIX
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D.7.2.3 Sample selection. The number of hybrid microcircuits to be tested shall be chosen (independent of lot size) by
the manufacturer in accordance with the applicable requirements of options 1 or 2 of D-XI herein. Initial samples and
resubmitted samples, when applicable, shall be randomly selected from the inspection lot. Lot acceptance is based on an
accept number of zero. For group C inspection, limited sample quantities may be used to meet the requirements of D.7.1
for production start-up. When limited sampling is used for start-up, a subsequent full sample group C test shall be
performed within 6 months of initial group C, or prior to exceeding the limited usage requirements of D.7.2.3.2, whichever
comes first.

D.7.2.3.1 Non-functional samples. Electrically rejected devices from the same inspection lot may be used in all
subgroups when end-point measurements are not required provided that the devices have been subjected to all device
screening conditions through burn-in.

D.7.2.3.2 Limited usage samples: (For group C production start-up). A small lot sample shall be selected in
accordance with table D-XV through D-XIX inclusive, when all three criteria listed below are met, otherwise the large
lot sample shall be selected.

a. A maximum of 500 devices in a single order against a single drawing (device specification).

b. A maximum of 2,000 devices acquired against a single drawing on a given equipment-acquisition contract
or program (device specification).

c. A maximum of 2,000 devices acquired against a single drawing during a 12 month period for a given
device and manufacturer (device specification).

D.7.2.4 End-point electrical. End-point electrical shall be measured and recorded when applicable. The end-
points shall be specified in the device document. If not specified, the end-point electrical shall be all tests at 25 °C.

D.7.2.5 Data. Test results shall be recorded by inspection lot identification code (date code), inspection lot, or
serial number when applicable. For in-line group B inspections where inspection lots are not applicable, data records
or logs will be maintained and available for review by the qualifying and acquiring activities. A summary of attributes
results for all tests and measurements shall be part of the test report unless 100 percent recorded data is provided.
Variable data shall be provided when required by the device specification.

D.7.3 Group A electrical testing. Group A electrical testing shall be performed in accordance with D.7.3.1 and the
applicable device specification.

D.7.3.1 Group A general requirements. Group A subgroups shall as a minimum, include the final electrical testing
of subgroups 1, 2, and 3 (plus 4, 7, and 9 as applicable) and any other subgroups required by the device
specification. Each inspection lot or sub-lot shall be tested. A procedure for performing group A inspection in
accordance with one or more of the following methods (see D.7.3.2, D.7.3.3 and D.7.3.4 herein) shall be available for
review by the qualifying activity. Each of these three methods are equivalent, therefore, the manufacturer may
choose to use any of the three.

NOTE: Sequence of test: Group A testing by subgroup shall be performed in any sequence after subgroup 1 (for
PDA) or as specified in the device specification for other PDA purposes (e.g. all subgroups at 25°C).

D.7.3.2 End-of-line sample testing.

a. Sampling: The same sample may be used for all subgroup testing (e.g. for sample testing table D-XII
quantity). Where the required size exceeds the lot size, 100 percent inspection shall be allowed.

b. Production performs all required final electrical screening tests.

c. Quality assurance or quality designate shall verify setup and randomly pull samples in accordance with
table D-XII and production or quality assurance (QA) performs acceptance testing on the selected sample.

d. Group A failed lots shall be resubmitted in accordance with D.7.6.1.

121



MIL-PRF-38534M
APPENDIX D

D.7.3.3 In-line sample testing. Test samples for each individual group A subgroup shall be randomly selected from

the inspection lot after 100 percent screening of that subgroup (or subgroups, in the event that multiple subgroups are
tested at the same temperature in sequence with the same test program). All devices in the inspection lot or sublot
shall be available for selection as a test sample and a fully random sample shall be selected in accordance with table
D-XII from the total population of devices. In addition, a different operator shall check the entire test setup and verify
the use of the correct test program prior to testing the group sample. Group A failed lots shall be resubmitted in
accordance with D.7.6.1.

TABLE D-XII. Group A electrical test.

Subgroup Parameters Quantity (accept number)
1 Static test at +25°C 116 (0)
2 Static tests at maximum rated operating temperature 76 (0)
3 Static tests at minimum rated operating temperature 45 (0)
4 Dynamic tests at +25°C 116 (0)
5 Dynamic tests at maximum rated operating temperature 76 (0)
6 Dynamic tests at minimum rated operating temperature 45 (0)
7 Functional tests at +25°C 116 (0)
8 Functional tests at maximum and minimum rated 76 (0)

operating temperatures
9 Switching tests at +25°C 116 (0)
10 Switching tests at maximum rated operating temperature 76 (0)
11 Switching tests at minimum rated operating temperature 45 (0)

D.7.3.4 In-line verification testing. In-line verification testing, generally, is performed in conjunction with final

electrical tests at screening which satisfy the requirements of group A testing and need not be repeated. Therefore, if
the screening tests are performed with the verification defined here, the requirements of group A have been met.

a. For each test setup (and operator for manual testing) production shall test a correlation unit to assure that
the accuracy requirements of MIL-STD-883 are being met.

b. Testing shall be performed using the verified setup.

c. At the completion of testing (or at least once each week) or following a change of operators for manual
testing, a system shall be in place to verify production testing by:

(1

)

®)

Visually inspecting to confirm that the correct test fixture, equipment, software, and procedures were
used.

Review actual testing or data of a controlled, known good, device of the device type being tested,
utilizing the fixtures, equipment, software, and procedure(s) that were used by production. Variables
data for all applicable group A tests at +25°C shall be read and recorded for the controlled unit. This
data shall be maintained with the lot or traceable to the lot.

Failure of the verification test will, as a minimum, require engineering to perform a review/analysis of
hardware, software, setup, and parts to determine the root cause of the failure. The action taken shall
be based on the analysis results. The entire group of devices being considered for acceptance after
analysis may then be retested for the appropriate subgroup(s) acceptance one time only by repeating
in-line verification testing. If the analysis does not specifically locate the problem, the lot may be
reconsidered for acceptance one time only for 100 percent retesting of all of the devices to all of
group A requirements and by repeating in-line verification testing.

D.7.4 Group B periodic inspection (Pl). Group B inspection (PI) shall be satisfied by performing in-line inspection

(D.7.4.1) sample monitoring or by performing end-of-line inspection (D.7.4.2) on screened devices.

D.7.4.1 Group B inspection, option 1 (in-line inspection). Group B will be satisfied by in-line inspections and tests

in accordance with D.7.4.1.1 through D.7.4.1.8. Electrically rejected devices, or test vehicles or coupons, may be
used in all subgroup tests in lieu of actual product.
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D.7.4.1.1 Physical dimensions. Randomly select devices from devices at final inspection so, as a minimum, two
devices of each package type presented for inspection are inspected each month. Confirm that all critical dimensions
affected by the assembly process (e.g., package length, width, height, pin length) meet the requirements of the
device specification. Critical dimensions unaffected by assembly processes may be inspected at final visual
inspection or as a part of incoming (receiving) inspection.

D.7.4.1.2 Resistance to solvents. Each inspection lot of marking ink shall be tested prior to acceptance in
accordance with method 2015 of MIL-STD-883. This series of tests shall be performed on each type of surface which
is used as the marking surface on completed devices (e.g., silver plate, abraded nickel plate, non-abraded nickel
plate, plastic, ceramic). One piece of each applicable surface type shall be tested in each solvent. Each week one
device or element (lid or package) representative of each of the marking surfaces of each device marked during the
week shall be tested in accordance with method 2015 of MIL-STD-883, except that only "solvent D" is required.

D.7.4.1.3 Internal visual and mechanical. Internal visual and mechanical inspection shall be performed at pre-seal
visual inspection in accordance with method 2014 of MIL-STD-883. As a minimum, one device of each device type
received at pre-seal visual inspection each month shall be inspected.

D.7.4.1.4 Bond strength. Wire bond strength in-line inspection shall be performed as a part of wire bond
certification and in accordance with method 2011 of MIL-STD-883. Each wire bond process (i.e., thermosonic gold,
ultrasonic aluminum, thermal compressions gold) shall be tested weekly. Where more than one machine exists for a
specific process, the test sample shall be rotated between machines so that all machines are tested at least once
during each 13 week period when in operation. At the time of certification, an additional minimum ten wires total (15
wires for Class L) shall be bonded in the certification sample part(s). After completion of certification bond pulls, the
parts with the additional ten wires (15 for class L) intact shall be preconditioned for 1 hour at +300°C minimum in
either air or an inert atmosphere followed by destructive pull tests. An alternative preconditioned temperature of
140°C for 3 hours shall be used for printed wiring boards. Bond strength requirements (i.e., minimum pull forces)
shall be as specified in table D-XIII. No failures are allowed.

NOTE: As an option, it is allowable to wire bond coupon devices to certify each wire bond process using the
conditions specified above.

D.7.4.1.5 Die shear. Die shear testing shall be performed on two devices as a part of group C inspection (i.e., first
lot and after any major change affecting element attach). Die shear testing during group C shall be performed in
accordance with method 2019 of MIL-STD-883.

D.7.4.1.6 Solderability. Solderability testing shall be performed as a part of incoming inspection (i.e., package
evaluation) as follows:

Packages or leads only (package may melt under the following conditions, therefore leads may be removed from the
package) shall be temperature aged to one of the following conditions prior to performing the steamage and
solderability test in accordance with method 2003 of MIL-STD-883.

a. 6 0.5 hours at Ta

+250°C £10°C

b. 22+1hoursatTa = +200°C £8°C

c. 1608 hours at Ta = +150°C +6°C

d. 192 +8 hours at Ta = +125°C +4°C
NOTE: When the device process flow includes an operation in which the package lead finish is changed prior to
delivery of the device (e.g., a solder coating is applied), the solder coat operation shall be performed on the package
evaluation sample packages subsequent to the temperature aging, steamage, and solderability test.

D.7.4.1.7 Seal. Seal tests (gross leak only with no type 1 detector fluid or pressurization bomb) shall be performed

in accordance with method 1014 of MIL-STD-883. One-hundred percent testing shall be performed on all cavity

devices between final electrical test and after all shearing, forming, or solderability operations if there is an effect on
the seal interface.
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D.7.4.1.8 Seal (fine and gross leak for OA devices with hermetically sealed hybrid or multichip modules(s). For
class L and F devices, the seal test may be performed between the constant acceleration/mechanical shock test (or
PIND, if applicable) test and external visual, but it shall be performed after all shearing and forming operations on the
terminals.

D.7.4.1.9 Non-conformance. If failures occur in any of the above in-line inspections, an analysis to determine
cause shall be performed and corrective action, as necessary, shall be taken. The cause of failure, applicable
corrective action, and disposition of product affected by the failure shall be documented. This documentation shall |
be available for qualifying and acquiring activity review.

D.7.4.2 Group B inspection - option 2 (end-of-line inspection). Group B inspection shall be performed end-of-line
on each inspection lot for each package type and lead finish in accordance with table D-XIV and D.7.4.2.1 through
D.7.4.2.8. Electrically rejected devices, or test vehicles or coupons, may be used in all subgroup tests in lieu of actual
product.

NOTE: If the manufacturer is not capable of performing the end-of-line test due to sensitive de-capsulation
processing, the manufacture may perform physical dimension and resistance to solvents, and the balance of the
group B tests shall be performed by an outside lab.

D.7.4.2.1 Physical dimensions. Randomly select devices from devices at final inspection so that, as a minimum,
two devices of each package configuration presented for inspection are inspected. Confirm that all critical
dimensions affected by the assembly process (e.g., package length, width, height, pin length.) meet the requirements
of the device specification. Critical dimensions unaffected by assembly processes may be inspected at final visual
inspection, or as a part of incoming (receiving) inspection.

D.7.4.2.2 Resistance to solvents. Each inspection lot of devices shall be tested in accordance with method 2015
of MIL-STD-883. To prevent solvents from damaging non-hermetic devices, an alternate method may be performed.

NOTE: Resistance to solvents may not apply to open non-hermetic devices.

D.7.4.2.3 Internal visual and mechanical. The criteria for internal visual and mechanical inspection shall be the
general requirements for design and construction, the requirements of the device specification and confirmation that
the actual device construction is in accordance with the design documentation on file.

D.7.4.2.4 Bond strength. Destructive wire bond pull tests shall be performed in accordance with method 2011 of
MIL-STD-883 and as follows. Testing shall be accomplished in-line anytime after device wire bonding. Coupons
which simulate actual production processes and materials may be used in lieu of actual product.

a. Two devices shall be preconditioned and tested.

b. Sample devices shall be preconditioned for one hour minimum at +300°C minimum in either air or an inert
atmosphere. An alternative preconditioned temperature of 140°C for 3 hours shall be used for printed
wiring boards.

NOTE: If preconditioning cannot be performed due to device packaging (e.g. plastic package, encapsulated),

then the device shall meet the post-seal bond strength requirements of method 2011 without the

preconditioning.

c. Sampling criteria shall be based on the number of wires pull tested using a sample size (accept number) as
follows:

(1) Class F: 22 (0) wires, 11 wires each device (or all wires if less).
(2) Class L: 44 (0) wires, 22 wires each device (or all wires if less).
d. Sample wire locations shall include wires from the following device locations as applicable:

(1) One wire from each type transistor, diode, capacitor, and resistor chip/die.
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(2) Three wires from each type integrated circuit.
(3) Five wires connecting to package leads.

e. The minimum allowable bond strength shall be in accordance with table D-XIII.

TABLE D-XIIl. Bond strength requirements.

Gold or aluminum wire diameter, X (inches) Minimum bond strength (grams)
X <0.001 0.5
X =0.001 1.0
0.001 < X <0.003 (Method 2011 of MIL-STD-883, table I, post-seal
requirement) minus 1 gram
0.003 <X (Method 2011 of MIL-STD-883, figure 2011-1, post-seal
requirement) minus 10 percent

D.7.4.2.5 Die shear strength. The element (die/chip) shear test shall be performed to a quantity (accept number)
of 22 (0) of the elements in the devices, or all elements in the two sample devices, whichever is less. The shear
sample shall be uniformly divided among all element types (or all elements, if less) in the device and shall be
performed in a minimum of two devices. The sample shall include typical resistor, capacitor, integrated circuit, and
discrete semi-conductor elements. Alternative element shear may be conducted in accordance with D.8.6.4.14.1.

D.7.4.2.6 Solderability. At least 15 leads (or all leads, if less) shall be randomly selected, identified, and tested in
accordance with method 2003 of MIL-STD-883. To prevent steamage damage to the non-hermetic device, the leads
may be removed from the package and tested individually.

D.7.4.2.7 Seal (gross leak only with no type 1 detector fluid or pressurization bomb). For cavity devices, seal test
(gross leak only with no type 1 detector fluid or pressurization bomb) shall be performed in accordance with method
1014 of MIL-STD-883. This test is not required if the 100 percent seal test screening is performed between final test
and external visual.

D.7.4.2.8 Seal (fine and gross leak for OA devices with hermetically sealed hybrid or multichip modules). For
Class L and Class F devices, the seal test may be performed between the constant acceleration/mechanical shock
test (or PIND, if applicable) test and external visual, but it shall be performed after all shearing and forming operations
on the terminals.

D.7.4.2.9 Non-conformance. If failures occur in any of the above end-of-line inspections, an analysis to determine
cause shall be performed and corrective action, as necessary, shall be taken. The cause of failure, applicable
corrective action, and disposition of product affected by the failure shall be documented. Resubmission shall be
performed in accordance with D.7.6.1. This documentation shall be available for qualifying and acquiring activity
review.
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TABLE D-XIV. Group B testing (option 2, end-of-line only).

Subgroup | Class Test MIL-STD-883 Quatity Reference
Method Condition (accept number) | paragraph
1 X | X | Physical dimension 2016 2 (0) D.7.4.21
2 Not used
3 X | X | Resistance to solvents 1/ 2015 3(0) D.7.4.2.2
4 X | X | Internal visual and 2014 1(0) D.74.23
mechanical
5 X | X | Bond strength: 2011 2 (0) D.74.24
a. Thermocompression CorD
b. Ultrasonic or wedge CorD
c. Flip-chip F
d. Beam lead H
6 X | X | Die shear strength 2019 2 (0) D.7.4.2.5
7 X | X | Solderability 2003 Solder temperature 1(0) D.7.4.2.6
+245°C +5°C 15 (0) leads
8 X | X | Seal (gross only no 1014 CorD 15 (0) D.7.427
bomb pressurization) 2/
9 X | X | Seal (fine and gross) 3/ 1014 D.7.4.2.8

1/ Optional for open non-hermetic devices.
2/ Seal test applies to cavity devices intended to pass un-bombed gross leak.
3/ Seal test applies to hermetically sealed hybrids or multichip modules.

D.7.5 Group C inspection (PI/QML). Group C inspection (PI/QML) shall be performed only on the first inspection
lot submitted for inspection, as required to evaluate or qualify major changes and as required for periodic process
monitoring (D.3.3). Group C inspection shall be performed in accordance with D.7.7 and D.8 herein; table D-XV,
D-XVI, and D-XVII for cavity and non-cavity non-hermetic, OA devices, and D.7.8 and D.8 herein, tables D-XVIII and
D-XIX for open non-hermetic devices. This testing satisfies qualification (QML) specified in D.8 for the applicable
class.

NOTE: The qualifying activity may approve alternate test plans for small lots of devices for group C inspection.

D.7.6 Non-conformance. Lots which fail subgroup requirements of groups A, B, and C may be resubmitted in
accordance with the provisions of D.7.6.1. A failed lot which is reworked or is re-screened (re-submittal to
inadvertently missed process steps is not considered a re-screen) shall not be resubmitted to the failed subgroups
(and shall be counted as a failure) for periodic groups B, C, and PI/QML coverage. The lot may be resubmitted only
to the failed subgroup to determine its’ own acceptance. If a lot is not resubmitted or fails the resubmission, the lot
shall not be shipped and the compliant marking and all references to this document shall be removed.

D.7.6.1 Resubmission of failed lots. Resubmitted lots shall be kept separate from new lots and shall be clearly
identified as resubmitted lots. When any initial lot submitted for Cl or Pl fails, any subgroup requirement of groups A,
B, and C tests, it may be resubmitted once for that particular subgroup at double the sample size or 100 percent
tested with zero failures allowed. A second resubmission using double the initial sample size with zero failures
allowed is permitted only if failure analysis is performed to determine the mechanism of failure for each failed device
from the prior submissions and it is determined that failure is due to:

a. A defect that can be effectively removed by re-screening the entire lot, or
b. Random type defects which do not reflect poor basic device design or poor basic processing procedures.

NOTE: In all instances where analysis of the failed devices indicates that the failure mechanism is due to poor basic
processing procedures, a basic design fault, or non-screenable defects, the lot shall not be resubmitted.

D.7.7 Group C cavity and non-cavity non-hermetic, and OA PI/QML testing. Preconditioning shall be performed in
accordance with D.8.6.4.1 and is considered a destruct test.
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TABLE D-XV. Preconditioning.

Reference
Class Test MIL-STD-883 JEDEC Condition Quantity paragraph
(Accept
F Method Method number) 1/
X External visual 2009 D.8.6.4.11
10 (0) or
44 (0)
X Ultrasonic inspection 2030 J-STD-035 Record results D.8.6.4.18
2/ 3/ 10 (0) or
44 (0)
X Moisture/reflow Reference D.8.6.4.1
sensitivity J-STD-020 10 (0) or
classification for and 44 (0)
non-hermetic JESD22-
devices 2/ A113
End-point electrical In accordance with
device specification
Visual Document results
Temperature cycle -40 to 60°C, 5
cycles
Bake out 24 hrs. 125°C
Heat Soak 4/ 192 hrs, 30°C,
60% RH
Reflow 3 Cycles
X End-point electrical In accordance with 10 (0) or D.8.6.4.12
device specification 44 (0)
X Ultrasonic inspection 2030 J-STD-035 | Compare with initial 10 (0) or D.8.6.4.18
3/ results 44 (0)
X External visual 2009 D.8.6.4.11
10 (0) or
44 (0)

1/ Ten to 44 devices minimum required at end of precondition to perform subgroup C1 (table D-XVI) and group C2
(table D-XVII).

2/ Required to establish moisture sensitivity limits in accordance with J-STD-020.

3/ Ultrasonic Inspection may not apply due to the construction of the device (e.g. open cavity in a non-cavity device).

4/ Heat soak condition may be selected based on moisture sensitivity of the end item application (Reference J-STD-
020). The condition specified is a moisture sensitivity level 3. Level 1 or 2 may be performed to meet the level 3
minimum level.
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TABLE D-XVI. Group C cavity, non-cavity non-hermetic, and OA PI/QML testing.
Class Test MIL-STD- JEDEC Quantity | Reference
883 (Accept | paragraph
L F Method Method Condtion Number)
Subgroup C1
X X | External visual 2009 5(@0)or | D.8.6.4.11
22 (0)
X X | Ultrasonic inspection 2030 J-STD- 50)or | D.8.6.4.18
1/ 035 22 (0)
X X | PIND 2/3/ 2020 A or B, 5 passes (O) or | D.8.6.4.2
2(0)
X X | Autoclave JESD22- | 96 hours -0, +5 hours
A102 Temp 121 £2°C (dry bulb) 5(0)or | D.8.6.4.4
100 percent humidity 22 (0)
29.7 psia vapor pressure
or
or
X X | Steady-state JESD22- | 1,000 hours —24, +168
temperature humidity A101 hours, 85 +2°C (dry bulb)
bias life test (85/85) 85 5 percent humidity
49.1 kPa vapor pressure
or or
X X | Highly accelerated JESD22- | 96 hours -0, +2 hours
temperature and A110 Temp 130°C +2°C (dry
humidity stress test bulb)
(HAST) 85 percent +5 percent
Humidity
33.3 psia vapor pressure
X X | Temperature cycling 1010 100 cycles, -55°C to 50)or | D.8.6.4.3
+125°C 22 (0)
X Autoclave JESD22- | 96 hours -0, +5hours
A102 121 +2°C (dry bulb) 5(@0)or | D.8.6.4.4
100 percent humidity 22 (0)
29.7psia vapor pressure
or or
X Steady-state JESD22- | 1,000 hours —24, +168
temperature humidity A101 hours, 85 +2°C (dry bulb)
bias life test (85/85) 85 5 percent humidity
49.1 kPa vapor pressure
or or
X Highly accelerated JESD22- | 96 hours -0, +2 hours
temperature and A110 Temp 130°C *2°C (dry
humidity stress test bulb)
(HAST) 85 percent +5 percent
humidity
33.3psia vapor pressure
X X Constant acceleration | 2001 3,000 G, Y1 direction 5(0) D.8.6.4.5
or 2/4/ or 22 (0)

See footnotes at end of table.
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TABLE D-XVI. Group C cavity, non-cavity non-hermetic and OA PI/QML testing — Continued.

Class Test Mil-STD- JEDEC Condition Quantity | Reference
883 (Accept | paragraph
L F Method Method number)
Subgroup C1
X X | Random vibration 2026 Condition F 5(0) D.8.6.4.6
2/ 3/ 4/ or
22 (0)
X X | Mechanical shock 2/ 2002 Condition B, Y1 direction 5(0) D.8.6.4.7
4/ or
22 (0)
X X | PIND 2/ 2020 AorB, 1 pass 5()or | D.8.6.4.2
22 (0)
X X | End-point electrical In accordance with 5(0)or | D.8.6.4.13
device specification 22 (0)
X X | Gross leak 2/5/ 1014 5()or | D.8.6.4.8
22 (0)
X X | Seal (fine and gross) 1014 D.8.6.4.9
7/
Subgroup C3
X X Internal gas analysis 1018 3(0)or | D.8.6.4.10
7/ 8/
Subgroup C4 6/
X X | External visual 2009 2 (0) D.8.6.4.11
X X | Ultrasonic inspection 2030 J-STD- | Compare with initial results 2 (0) D.8.6.4.18
035
X X | Internal visual and 2014 2 (0) D.8.6.4.14
mechanical
X X | Bond strength 2011 44 wires, or all if less 2 (0) D.8.6.4.15
X X | Die shear 2019 Five elements from each 2(0) D.8.6.4.16
attach process.
Subgroup C5
X X | ESD 3015 a. Electrical parameters 3(0) D.8.5
Gp A-1
b. ESDS
c. Electrical parameters
Gp A-1

/ Ultrasonic inspection is not required if the test was performed during preconditioning.

Required for cavity devices only.
Manufactures option.

Optional based on design for non-cavity devices (e.g. soft encapsulation device may require constant acceleration

or shock).

For cavity devices intended to pass un-bombed gross leak.

Outside lab may perform subgroup C4 testing (reference D.8.6.4.15 herein).
Seal and IGA test applies to hermetically sealed hybrids or multichip modules.

Subgroups 3 and 4 samples will have received subgroup 1 environmental exposure. Subgroup 3 samples may be

used to perform subgroup 4 tests.
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TABLE D-XVII. Group C2 — cavity and non-cavity non-hermetic PI/QML testing.

Test Reference
Class MIL-STD-883 Condition Quantity | Paragraph
(Accept
L F Method number)
X | X | End-point In accordance 5(0) or D.8.6.4.12
electrical with 22 (0)
device
specification
X | X | Steady-state 1005 1,000 hours at 5(0) or D.8.6.4.13
life test +125°C or 22 (0)
equivalent
X | X | End-point In accordance 5(0) or D.8.6.4.12
electrical with 22 (0)
device spec
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D.7.8 Open non-hermetic device PI/QML testing. Group C testing shall be performed in accordance with D-XVIII.

TABLE D-XVIII. Group C for open non-hermetic PI/QML testing.

Class | Test MIL-STD-883
Quantity Reference
L F Test Method Condition (Accept number) | paragraph
Subgroup C1
X X External visual 2009 5 (0) or 22 (0) D.8.6.4.11
X X Internal visual and 2014 D.8.6.4.14
mechanical 5 (0) or 22 (0)
X X Temperature cycle 1010 100 cycles (nit atm) 5( 0) or 22 (0) D.8.6.4.3
-55°C to +125°C 1/
X X Constant acceleration or 2/ 2001 3,000G, Y1 direction 5 (0) or 22 (0) D.8.6.4.5
X X Mechanical shock 2002 B, Y1 direction 5(0) or 22(0) D.8.6.4.7
or 2/
X X Random vibration 2/ 2026 Condition F 5(0) or 22(0) D.8.6.4.6
X X End-point electrical In accordance with device 5(0) or 22(0) D.8.6.4.12
specification
X X External visual 2009 5(0) or 22(0) D.8.6.4.11
Subgroup C4
X X Internal visual and 2014 D.8.6.4.14
mechanical 2 (0)
X X Bond strength 2011 44 wires, or all if less 2 (0) D.8.6.4.15
X X Die shear 2019 Five elements from each 2 (0) D.8.6.4.16
attach process
Subgroup C5
X X ESD 3015 a. Electrical 3(0) D.8.5
parameters
b. ESDS
c. Electrical
parameters

1/ Nitrogen atmosphere shall be less than 100 ppm moisture at the supply point. If nitrogen atmosphere is not
available, the open devices shall be protected from the temperature cycle environment and shall pass internal
visual during the subgroup C4 internal visual and mechanical process.

2/ Optional based on design
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TABLE D-XIX. Group C2 — Life test for open non-hermetic QML testing.

Class Test MIL-STD-883 Condition Quantity | Reference
(Accept | paragraph
L F Method number)
X X | End-point electrical In accordance with 5(0) or D.8.6.4.12
device specification 22(0)
X X | Steady-state 1005 using 1,000 hrs at 125°C 5(0) or D.8.6.4.13
life test TM1030 (nit atm) or 22(0)
equivalent 1/
X X | End-point electrical In accordance with 5(0) or D.8.6.4.12
device specification 22(0)

1/ Nitrogen atmosphere shall be less than 100 ppm moisture at the supply point.
D.8 QUALIFICATION

D.8.1 Description of qualification. The following criteria have traditionally been used to qualify all processes and
materials used in the manufacture of chip and wire devices. It may not, however, be adequate for all, or new,
technologies, in which case it shall be used as a starting point for developing a qualification program. These criteria
are intended to be used to characterize all process and materials used in the manufacture of the device. These
criteria shall be used to determine the acceptability of the processes and materials. All parts built using processes
and materials that have successfully completed characterization and have been verified by the qualifying activity are
considered qualified.

D.8.2 Rework qualification. Devices containing any unqualified rework shall not be shipped until the rework has
been successfully qualified. The rework and repair provisions shall apply.

D.8.2.1 Qualification of rework. If any rework is to be qualified, and unless otherwise allowed, the manufacturer
shall build a qualification lot of reworked devices in which certified rework processes are performed. Standard
evaluation circuits may be used. Qualification of rework by this method may require qualifying activity approval of the
test plan and authorization to test (ATT) prior to assembly of the lot. Rework qualification without approval is at
manufacturer’s risk.

D.8.2.2 Delid/relid rework qualification procedures. Delid/relid rework shall require qualifying activity approval of
the test plan and ATT prior to assembly of the lot.

D.8.2.3 Alternate qualification procedures for die/wire bond rework. The manufacturer may elect to review the
initial production lot(s) from which qualification samples are selected for the occurrence of certified rework processes.
The devices containing the rework to be qualified shall be among those selected for qualification. If the amount of
rework that was performed does not meet the sample size requirements, then additional die/bond rework shall be
performed on the selected rework samples, or more rework samples shall be selected to meet the minimum sample
size requirements. If the initial qualification does not cover all certified rework, then subsequent production lot(s) shall
be reviewed for the occurrence of the unqualified rework until all certified rework is qualified.

D.8.3 Qualified manufacturers list (QML) qualification lot. The manufacturer may elect to perform the QML
qualification in accordance with D.8.6 on an inspection lot of shippable product; or the manufacturer may choose to
build a lot of devices specifically for QML qualification and test them in accordance with D.8.6. Devices specifically
built for QML qualification may either be actual product or standard evaluation circuits. Actual products from the
qualification lot testing are shippable as a compliant product after successful completion of qualification and
applicable Pl testing.

D.8.4 Qualification test requirements. QML qualification shall be accomplished by successful performance of
group C (PI/QML) testing as specified in D.7.5 herein.
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D.8.5 Qualification to electrostatic discharge sensitivity (ESDS) classes. Initial qualification to an ESD class or re-
qualification after a major change shall consist of determining the ESD level in accordance with any one of the four

following options.

(1) Testing the devices to Subgroup C5 of Table D-XVI for cavity and non-cavity non-hermetic devices, or Table
D-XVIII for open non-hermetic devices using method 3015 of MIL-STD-883 to determine the actual ESD
classification designators in accordance with 3.9.5.8.2.

(2) Testing the devices to Subgroup 5 of Table D-XVI for cavity and non-cavity non-hermetic devices, or Table D-
XVIII for open non-hermetic devices using method 3015 of MIL-STD-883 using alternate testing method to test
once at 250 V to determine ESD classification designator 0 or 1A IAW 3.9.5.8.2.

NOTE: If any device(s) fail at 250 V, it is classified as Class 0. If all devices pass at 250V, it is classified as
Class 1A.

(3) Classifying the hybrid to the lowest electrostatic voltage class level of the active devices ESDS listied in
accordance with MIL-PRF-38535 that are accessible to leads of the device by analysis. Support data (from
device testing or IC manufacturer’s ESD results) shall be retained by the hybrid manufacturer for all device
types compliant with this specification.

(4) Classify the hybrid device as Class 0 (see 3.9.5.8.2 herein) without performing the ESD testing.

D.8.6 QML-38534 qualification. All tests, test methods, test conditions, and limits shall be in accordance with
MIL-STD-883 and as specified herein. If a qualification lot is withdrawn due to (1) failing to meet qualification
requirements or (2) lack of failure analysis or corrective action, and (3) no retesting is performed, the certification of
the process or material (or both) to be covered by that qualification shall be removed by the qualifying activity.

NOTE: The device manufacturer has the right to select not to use any solution or solvent identified within this
specification, or related specifications, that has also been identified by the American Congress of Government
Industrial Hygienists as being a potential or suspect carcinogen. Where the device manufacturer elects not to use a
material, they shall notify the acquiring or qualifying activities and the customer in writing in clear, unambiguous
language not subject to misinterpretation that this right has been exercised.

D.8.6.1 Qualification eligibility. All processes to be qualified and which are to be included on QML-38534 shall
have been certified by the qualifying activity in accordance with 4.5.1.2 herein.

D.8.6.2 Test samples. Devices used for qualification shall have been assembled using certified process (or as
allowed by the qualifying activity) and screened in accordance with the applicable sections of D.6 herein.
Qualification tests shall be performed at facilities which have a laboratory suitability granted by the qualifying activity
or approved by the manufacturer's TRB. DLA Land and Maritime Form VQH-42H, “Device Product Baseline”, or its
equivalent shall be used to baseline the specific processes and materials used in the qualification device.

D.8.6.2.1 Standard evaluation circuits. The manufacturer may elect to design and build a functional standard
evaluation circuit (device) in lieu of utilizing actual product. If qualification is to be performed on a lot of devices built
specifically for QML qualification, the device shall be representative of the physical complexity of the product that
shall be covered by its testing. Standard evaluation circuits shall not be used for group C2 (life test) product
qualifications.

D.8.6.2.2 Sample selection. The sample size shall be selected in accordance with D.7.2.3 herein and the
corresponding subgroups of the group C, table D-XV through D-XIX, as applicable. Except for designated rework
and nonfunctional devices (D.7.2.3.1), test samples shall be randomly selected from the inspection lot. The
manufacturer shall retain a sufficient number of test devices from the lot to designate reserve samples.

D.8.6.2.3 Rework samples. For approval of rework qualification, the rework sample shall be prepared in
accordance with the manufacturer's baselined rework procedure. Three out of five devices tested in group C,
subgroup 1 shall have undergone the rework to be qualified. The die and wire sample size requirements of D.8.6.4.13
and D.8.6.4.14 shall be applied to reworked wire bonds and replaced die. Each rework method shall be considered a

different process.
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D.8.6.2.4 Non-functional samples. Electrical rejects from final electrical testing in screening can be used in any
subgroup of qualification tests where electrical testing is not required (e.g., for subgroup C4, the rejects shall be
subjected to subgroup C1 prior to testing to subgroup C4).

D.8.6.2.5 Disposition of samples. Samples destructively tested during qualification testing shall be submitted to
the qualifying activity with the qualification test report. Other devices in the qualification inspection lot shall be
properly disposed of.

D.8.6.3 Test failures.

D.8.6.3.1 Resubmission of failed samples or lots (or both). Unless otherwise specified, resubmission of failed
samples, or additional samples from the same production lot, are not allowed unless such failures are due to
equipment or operator errors in accordance with Appendix A. Notification of the qualifying activity is required.

D.8.6.3.2 Failures. All test failures shall be reported to the qualifying activity, along with (if applicable) the resulting
failure analysis and corrective actions needed to assess qualification status or alternatives.

D.8.6.4 Technology capability verifications. Tables D-XV, XVI, and D-XVIII (as applicable) detail the testing
requirements for qualification (PI/QML) for either Class F or Class L devices.

D.8.6.4.1 Preconditioning. Preconditioning shall apply to cavity, non-cavity non-hermetic, and OA devices if
soldering with flux and cleaning of the flux is required for the device. If the non-hermetic device is not exposed to
solder reflow conditions, then preconditioning in accordance with table D-XV is not required to be performed. If the
non-hermetic device is exposed to hand solder conditions, then an alternate preconditioning method shall be
approved.

D.8.6.4.2 PIND. For cavity, and OA devices, the devices shall show no evidence of loose particles. Any device
showing loose particles when tested as specified herein shall be analyzed. Failure of PIND shall not jeopardize
qualification provided the manufacturer demonstrates that the loose particle control is established and random
samples, from product fabricated using the baselined process, are PIND tested after corrective action
implementation. These random samples shall have been screened (see D.6). The retest requirements shall be
determined based on the nature of the changes made as a result of the corrective action. Compliant Class F shall
receive 100 percent PIND screening until the manufacturer demonstrates to the qualifying activity that these
requirements are met.

D.8.6.4.2.1 Loose particle recovery. The loose particles that caused the failures shall be recovered and analyzed
for the cause and source. If the analysis fails to locate the particles causing failure, the device shall be carefully
delidded and examined in an attempt to locate the particles. Captured particles shall be evaluated at 30X minimum
and the offending portion of the process shall be identified and corrected.

D.8.6.4.3 Temperature cycling. Temperature cycling shall be performed in accordance with method 1010 of
MIL-STD-883.

D.8.6.4.4 Aging tests. Autoclave, steady-state, temperature humidity bias life test, or highly accelerated
temperature and humidity stress test (HAST) shall be performed in accordance with JESD22 methods.

D.8.6.4.5 Constant acceleration. For cavity, and OA devices, constant acceleration shall be performed in
accordance with method 2001 of MIL-STD-883. A stiffener plate (e.g., .125 inch (3.18 mm)) aluminum) may be
attached to the base of the package to prevent damage due to "oil canning” of the package.

NOTE: Constant acceleration is optional based on design for non-cavity devices (e.g. soft encapsulation may require
constant acceleration).

D.8.6.4.6 Random vibration. For cavity, and OA devices, random vibration shall be performed in accordance with
method 2026 of MIL-STD-883.

NOTE: Optional based on design for non-cavity devices (e.g. soft encapsulation may require random vibration).

134



MIL-PRF-38534M
APPENDIX D

D.8.6.4.7 Mechanical shock. For cavity, and OA devices, mechanical shock shall be performed in accordance with
method 2002 of MIL-STD-883. Constant acceleration is not an option in place of mechanical shock. Both tests are
required for qualification.

NOTE: Optional based on design for non-cavity devices (e.g. soft encapsulation may require shock).
D.8.6.4.8 Seal (gross leak only with no type 1 detector fluid or pressurization bomb). For cavity devices, seal test

(gross leak only with no type 1 detector fluid or pressurization bomb) shall be performed in accordance with method
1014 of MIL-STD-883.

D.8.6.4.9 Seal (fine and gross leak for OA devices with hermetically sealed hybrid or multichip module(s)). For
Class L and F devices, the seal test may be performed between the constant acceleration/mechanical shock test (or
PIND test, if applicable) and external visual, but it shall be performed after all shearing and forming operations on the
terminals.

D.8.6.4.10 IGA for OA devices only. An internal gas content sample of three devices (zero failures) will be
selected from the subgroup 1 sample. The use of screened electrical rejects, or representative mechanical samples,
is permissible provided these samples have seen, as a minimum, the environmental exposures required in subgroup
1 (e.g. temperature cycle or thermal shock, mechanical shock of constant acceleration, and seal tests as applicable).
The internal gas analysis shall meet the requirements of method 1018 of MIL-STD-883.

D.8.6.4.11 External visual. The external visual shall be in accordance with method 2009 of MIL-STD-883.

D.8.6.4.12 End-point electrical requirements. End-point electricals shall be measured (and recorded when
required) before starting and after completion of all tests in subgroups 1 and 2 of group C and preconditioning tests.
Data from group A, or final electrical test, may be used as the initial end-point electrical before starting
preconditioning, subgroup 1 and 2. Electrical end-point limits, life test conditions, and intermediate measurement
requirements shall be specified as required by the applicable device specification. Test samples which require
variable data shall be serialized prior to tests.

D.8.6.4.13 Steady-state life test. Steady-state life testing shall be performed on each initial lot of each device type.
If group C, subgroup 2 testing is being performed for PI/QML qualification only, the sample size shall be five with zero
failures allowed. In addition, if group C2 testing is being performed for PI/QML qualification only and life test has
previously been completed, a 1,000-hour bake at +150°C followed by end-point electrical testing may be performed in
lieu of steady-state life testing.

D.8.6.4.14 Internal visual and mechanical. The criteria of method 2014 of MIL-STD-883 shall verify that no
damage has occurred to, and no contamination is present on, the elements and substrate. Non-cavity devices that
are de-capsulated shall be performed with care to prevent damage during the process. Inspection shall ignore
residue encapsulation from the de-capsulation process.

D.8.6.4.15 Wire bond strength for QML qualification. Two devices minimum shall be tested to assure the post-seal
bond strength requirements of method 2011 of MIL-STD-883. The bond strength test shall be performed on a sample
size (accept number) of 44 (0) bond wires, or all wires in the device for each wirebond process and material (wire
metallization) present in the device can be qualified by that sample. As a minimum, wires tested shall include one
each from a typical transistor, diode, capacitor, and resistor die, three wires from each IC and five wires from the
package to the substrate, as applicable. Each rework process shall be performed on a sample size of 5 (0) or all
wires reworked in each device For wire rework, the test wires shall be predesignated. No failures shall be allowed.

NOTE: A minimum of two devices, or all five QML devices, may be tested for wire bond strength qualification. The
number of wires tested may be less than the minimum required if the five samples do not meet the minimum amount
of bonds required.
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D.8.6.4.16 Element shear for QML qualification. Two devices minimum shall be tested to assure the die shear
strength requirements of method 2019 of MIL-STD-883. The die shear test shall be performed to a quantity (accept
number) of 5 (0) elements for each element attach process (including element rework as a separate process) and
material present in the device. The materials considered shall include the attach medium, element backing, and
element attach area surface. Each five piece sample of elements shall contain an even distribution of all element
sizes that can be qualified by that sample. No failures shall be allowed. Additional devices will be added, if
necessary, to meet the required element sample size. For element rework, the elements shall be pre-designated.

D.8.6.4.16.1 Alternative to element shear testing. The manufacturer may utilize method 2027 of MIL-STD-883, to
test the strength of organic and solder/alloy attachments on selected elements, except that the accept/reject criteria
shall be based on an acceleration on the element of 50,000 g's in the Y1 direction (i.e., the minimum acceptable pull
strength shall be 50,000 times the weight of the element).

NOTE: This alternative test is only appropriate for elements whose element thickness, or mass, is small in proportion
to the area of attach (e.g., 10 mil thick GaAs die). The acceptance level is more severe than die shear testing for
many element types. In cases where the element is relatively massive compared to the attachment area (e.g.,
tantalum capacitors), this method shall give a false indication of die attach strength, pass or fail.

D.8.6.4.17 Outside lab testing. For cavity, OA, or non-cavity devices, de-capsulation, internal visual mechanical,
bond strength, and die shear may be performed by an outside lab.

D.8.6.4.18 Ultrasonic inspection. Ultrasonic inspection is used to detect cracking and delamination during
preconditioning and during the PI/QML test process. Ultrasonic inspection is a tool to assist in determining potential
failure modes during the process and is not used for accept/reject criteria.

D.9 NOTES

D.9.1 Intended use. Non-hermetic and OA devices conforming to this specification are intended in use for
microcircuit applications and logistic purposes. For maximum cost effectiveness while maintaining essential quality
and reliability requirements, it is recommended that, for initial acquisitions for original equipment complements, the
device class appropriate to the need of the application be acquired. For acquisition of spare parts for logistic support,
it is recommended that, unless otherwise specified, all devices be acquired to Class F requirements.

D.9.2 Acauisition requirements. Acquisition documents should specify the following:
a. Title, number, and date of this specification.
b. Packaging requirements (see 5.1 herein).
c. PIN.
d. Title, number, and date of applicable device specification and identification of the originating design activity.
e. Device finishes.
f.  Product assurance level (see D.1.3).
g. Change natification (i.e., point of contact).

D.9.2.1 Optional acquisition data. The following items are optional and are only applicable when specified in the
acquisition documents.

a. Requirements for failure analysis.
b. Special requirements. (i.e., outside lab report, report documentation, data).

c. Disposition of samples.
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d. Requirement for conformance inspection (Cl) and periodic inspection (PI) or Qualified Manufacturer’s List
(QML) plan.

e. Requirement for periodic process monitoring.

D.9.2.2 End item applications. The non-hermetic device application should address the end item application. The
following concerns should be considered:

a. Solvent effect on the non-hermetic construction and materials.

b. Integrity of device after exposure to environments (temperature, mechanical, atmospheric pressure,
moisture).

c. Permeation of moisture and contaminants through the package and seals and effects on interfaces and
elements.

d. Subsequent processing effects on reliability.

e. Life cycle environments in the next higher assembly.

f. Interconnection to the next assembly level.

g. Special cleaning processes required at manufacture and customer.
h.  Customer awareness of handling requirements.

i Special handling and contamination controls in assembly, transportation, storage, unit packaging.
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GENERIC DESIGN AND CONSTRUCTION CRITERIA

E.1 SCOPE

E.1.1 Scope. This appendix is intended to present the generic design and construction criteria which will be
addressed by the manufacturer. The criteria of this appendix may be modified as described in this specification. This
appendix is a mandatory part of the specification. The information contained herein is intended for compliance.
Manufacturers may demonstrate a design and construction system that achieves as least the same level of quality as
could be achieved by complying with this appendix.

E.1.2 Description of appendix E. This appendix will describe the generic design and construction criteria of this
technology and is presented as requirements for conformance.
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E.3 REWORK LIMITATIONS 139
E.4 DESIGN AND CONSTRUCTION 143
E.5 MAJOR CHANGES 146

E.2 APPLICABLE DOCUMENTS

E.2.1 General. The documents listed in this section are specified in sections E3, E4, or E5 of this specification. This
section does not include documents cited in other sections of this specification or recommended for additional
information or as examples. While every effort has been made to ensure the completeness of this list, document users
are cautioned that they must meet all specified requirements of documents cited in sections E3, E4, or E5 of this
specification, whether or not they are listed.

E.2.2 Government documents.

E.2.2.1 Specifications, standards, and handbooks. The following specifications, standards, and handbooks form a
part of this specification to the extent specified herein. Unless otherwise specified, the issues of these documents are
those cited in the solicitation or contract.

DEPARTMENT OF DEFENSE STANDARD
MIL-STD-883 - Test Method Standard Microcircuits.

(Copies of these documents are available online at https://quicksearch.dla.mil).

E.2.3 Order of precedence. Unless otherwise noted herein or in the contract, in the event of a conflict between the
text of this document and the references cited herein, the text of this document takes precedence. Nothing in this
document, however, supersedes applicable laws and regulations unless a specific exemption has been obtained.

E.3 REWORK LIMITATIONS

E.3.1 Description of the rework limitations. This section describes a typical rework program, including limitations
and testing required to ensure that reworked devices are capable of meeting the performance requirements of this
specification.
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E.3.2 Rework and repair provisions. All rework and repair permitted on devices will be accomplished in accordance
with procedures and safeguards documented in accordance with Appendix A. This documentation will reflect the
processes, procedures, and materials to be used including verification or test data. Each process or procedure will be
designated as rework or repair. This documentation will indicate that a decision to rework is made solely by the
manufacturer while a repair decision will be made with the concurrence of the customer, except for repairs permitted
by this specification. A typical example of rework is the removal of a defective element and replacement with a new
element. An example of repair is the use of an organically attached molytab to replace a previously alloy attached
semiconductor element.

E.3.2.1 General rework and repair provisions.

a.

All temperature excursions during any rework or repair will not exceed the baselined rework or repair
limitations. Time and temperature limits will be specified.

Replate of package sealing surface on delidded packages is not permitted.

The minimum distance between the glass-to-metal seals and the package sealing surface will be at least

.040 inch (1.02 mm) after final seal to prevent damage to lead seals by welding adjacent to them. (Applies to

seam welding only.)

For Class H devices, any device that is reworked or repaired after pre-seal visual inspection will be subjected

to full screening or rescreening as applicable. If a device has not been subjected to a given required screen

prior to rework or repair, then that device will be subjected to that screen after rework or repair. If a device
has been subjected to a given screen prior to rework or repair, then rescreening applies as follows:

(1) Pre-seal visual inspection. Inspect for general damage (low magnification in accordance with method
2017 and method 2032 of MIL-STD-883) which might have been caused by the rework or repair and
perform a complete method 2017 or method 2032 inspection of the reworked or repaired element or
area (e.g., replaced die, wire bonds).

(2) Temperature cycle or shock, mechanical shock or centrifuge, seal, and external visual. Rescreen all
rework or repair devices 100 percent.

(3) Burn-in. Devices delidded to rework package seal failures do not require burn-in rescreen. Devices
which have had elements reworked, have been wire bonded or rewire bonded, or have been active
trimmed/tuned require 100 percent burn-in rescreen.

Class K devices that are reworked or repaired prior to sealed burn-in shall be (re)screened as follows:

(1) If no active elements or wire bonds affecting them have been replaced, full (re)screening shall apply
with the following allowances:

(a) Only the replacement wires need be non-destructively pull tested.

(b) Pre-seal burn-in need not be repeated.

(c) Post-seal burn-in may be reduced to 240 hours at 125°C, or at the time temperature equivalent,
provided total burn-in (pre-seal and post-seal) on active devices is 320 hours or at the time

temperature equivalent.

(2) If active elements or wire bonds affecting them have been replaced, full (re)screening shall apply with
the following allowances:

(a) Only the replacement wires need be non-destructively pull tested.

(b) Pre-seal burn-in need not be repeated.
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(c) Total burn-in (pre-seal plus post-seal) shall be 320 hours at 125°C, or at the time temperature
equivalent.

Class K devices that are reworked or repaired after sealed burn-in.

(1) If no active elements or wire bonds affecting them have been replaced, full (re)screening shall apply
with the following allowances:

(a) Only the replacement wires need be non-destructively pull tested.
(b) Pre-seal burn-in need not be repeated.

(c) Sealed burn-in may be reduced to 240 hours at 125°C, or at the time temperature equivalent if
burn-in was previously performed.

(2) If active elements or wire bonds affecting them have been replaced, full (re)screening shall apply as
follows:

(a) Only the replacement wires need be non-destructively pull tested.
(b) Pre-seal burn-in need not be repeated.

(c) Burn-in (pre-seal plus post-seal) shall be 320 hours at 125°C, or at the time temperature
equivalent.

When flux is required for rework or repair, the specific flux and detailed procedures for its use and
subsequent special cleaning operations will be documented and approved in accordance with Appendix A.

Replacement elements will not be bonded onto the chip element they are to replace.

E.3.2.2 Element wire rebonding. Wire rebonding of elements other than substrates, thick film elements, capacitors,
and package posts will be permitted with the following limitations:

a.

No scratched, voided, or discontinuous paths or conductor patterns on an element will be repaired by
bridging with, or addition of, bonding wire or ribbon.

All rebonds will be placed on at least 50 percent undisturbed metal (excluding probe marks that do not
expose underlying oxide). No more than one rebond attempt at any design bond location will be permitted.
No rebonds will touch an area of exposed oxide caused by lifted or blistered metal. Bond-offs required to
clear the bonder after an unsuccessful bond attempt need not be visible, will not be cause for reject and will
not be counted as a rebond. For Class K, the total number of rebond attempts (exclusive of element
replacement or tuning wire replacement) will be limited to a maximum of 10 percent of the total number of
bonds in the device. The 10 percent limit on rebond attempts may be rounded to the nearest whole number
to the 10 percent value.

E.3.2.3 Substrate, thick film elements, capacitors, and package post wire rebonding or repair. Wire rebonding on
substrates and package posts will be permitted with the following limitations:

a.

Scratched, open, or discontinuous substrate metallization paths or conductor pattern on a substrate, not
caused by poor adhesion, may be repaired by bridging with, or by addition of, bonded conductors having
current carrying capacity at least three and one-half times the maximum calculated operating load current for
the conductor or three and one-half times the current capacity of the wire bond connection terminating on
the damaged conductor path. The quantity of repairs will be limited to one for each one-half square inch, or
fraction thereof, of substrate area. This repair is not applicable to thick film elements, capacitors, or package
posts.

No rebonds will be made over intended bonding areas in which the top layer metallization has lifted, peeled,
or has been damaged such that underlying metallization or substrate is exposed at the immediate bond site.

141



MIL-PRF-38534M
APPENDIX E

E.3.2.4 Compound bonding. Compound bonding is permitted only as follows:

a.

f.

g.

When required for design, rework, or repair, gold compound bonds will be limited to one bond over the
original bond, wire, or ribbon.

Only monometallic compound bonds of the same size wire or ribbon are permitted (i.e., the original bond
wire and that used for compound bonding shall be the same material).

For rework or repair, the maximum number of compound bonds will not exceed 10 percent of the total
number of wires.

For rework or repair, a corrective action system shall be utilized in order to reduce the number of compound
bonds.

For rework or repair, all compound bonds will be 100 percent non-destructive pull tested in accordance with
method 2023 of MIL-STD-883.

A compound bond will not be used to connect two wires.

All compound bonds will meet the visual criteria in method 2017 of MIL-STD-883.

E.3.2.5 Element replacement. Element replacement will be permitted with the following limitations:

a.

Any polymer attached element may be replaced two times at a given location on any device. Any element
attached with polymer to metal, other than substrate metallization (e.g., pedestals, ribs, carriers) may be
replaced four times at a given location. The number of polymer attached tuning element replacements will
be defined in the manufacturers' baseline documentation, and approved by the qualifying activity.

Any metallic attached element may be replaced one time at a given location.

Any metallic attached element onto a plated tab, where the tab is attached to a substrate with a higher
temperature metallic attach process, may be replaced two times.

Substrates may be removed, replaced, or put into a new package one time. This restriction does not apply
to substrates attached into a package using mechanical fasteners.

E.3.2.6 Seal rework. The use of polymers to affect, improve, or repair any hermetic package seal will not be
permitted.

E.3.2.6.1 Lid seal rework. It will be permissible to perform seal rework without delidding on devices that fail fine
leak testing one time, only if tracer gas is included during the original sealing operation and under all of the following
conditions:

a.

C.

d.

Fine leak testing, without pressurization (bomb), shall be performed immediately after sealing prior to any
other test.

Devices will be stored in a nitrogen environment for a maximum of 4 hours between initial seal and reseal
without replacing the cover.

Devices will be submitted to a predetermined vacuum bake prior to reseal.

Solder sealed packages may not be reworked in accordance with this procedure.

NOTE: The above leak testing will not be used as a substitute for the fine leak testing.

E.3.2.6.2 Other seal rework. It will be permissible to rework other seals (e.g., feed-throughs, connectors, seal
plugs, or windows) at metal-to-metal interfaces on unlidded devices.
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E.3.2.7 Delidding of devices. Devices may be delidded and relidded for rework or repair provided the delid-relid
procedures, controls, and resulting data are baselined. The number of delid-relid cycles allowed will be in accordance
with E.3.2.7.1 or E.3.2.7.2. Delid-relid history (i.e., traceability by lot number or serial numbers) will be maintained by
the device manufacturer.

E.3.2.7.1 Solder sealed devices. Class H solder sealed devices may be delidded-relidded one time. Class K solder
sealed devices may not be delidded-relidded.

E.3.2.7.2 Welded devices. Only seam sealed, overlapping pulse welded, or laser welded packages designed for
delid-relid may be delidded-relidded. Devices may be delidded-relidded N times, with N = 2 maximum for Class K.

E.4 DESIGN AND CONSTRUCTION

E.4.1 Description of design and construction. This section describes a typical design and construction program
used to ensure that these devices will be capable of meeting of the performance requirements of this specification.

E.4.2 Design and construction. Device design and construction will be in accordance with the requirements
specified herein and the device specification. The design will be capable of passing all applicable tests and screens
(see Appendix C).

E.4.2.1 Package. Devices will be hermetically sealed in glass, metal, or ceramic (or combinations of these)
packages. The following provisions apply to package construction and sealing:

a. No adhesive or polymeric materials will be used for package lid, or feedthrough, attach (or seal) or
rework/repair.

b. Polymer impregnations or secondary seal (backfill, coating, other uses or organic or, polymeric materials to
effect, improve, or rework/repair the seal) on the device package will not be permitted.

c. Flux will not be used in the final sealing process.

d. In the case of final lid seal using a welding process, sufficient distance will be maintained between the lid
seal and any glass-to-metal seal so as to preclude damage or degradation of the glass-to-metal seal.

e. Package materials will be selected such that thermal expansion rate mismatches between different materials
do not compromise package integrity or hermeticity during applicable temperature excursions.

E.4.2.2 Polymeric materials. The cure temperature of polymeric materials will not be exceeded after completion of
final seal. Polymeric materials will meet the requirements of method 5011 of MIL-STD-883. For materials outside the
scope of method 5011, the manufacturer will develop an alternative plan.

E.4.2.3 External metals. External metal surfaces, other than seal weld areas, will meet the applicable corrosion
resistance requirements, or will be plated to do so.

E.4.2.4 Other external materials. External parts, elements, or coatings, including markings, will be non-nutrient to
fungus and will not blister, crack, flow, or exhibit defects that adversely affect storage, operation, or environmental
capabilities of the device under the specified test and operating conditions.

E.4.2.5 Design and manufacturing documentation. Design, topography, schematic circuit information,
manufacturing flowcharts, and process control documents for all devices will be available for review by the acquiring
activity and the qualifying activity. This documentation will depict the physical and electrical construction of the device.
Each device will be traceable to a specific part, drawing, or type number, and to the production lot and inspection lot
codes under which devices are manufactured and tested (so that revisions can be identified).

143



MIL-PRF-38534M
APPENDIX E

E.4.2.5.1 Schematic diagrams. The device schematic diagram, logic diagram, or combination thereof, will be
available with sufficient detail to represent all electrical elements functionally designed into the device together with
their values (when applicable). For complex devices, or those with redundant detail, the overall device may be
represented by a logic diagram in combination with schematic details.

E.4.2.6 Internal conductors. Internal thin film conductors on elements (e.g. metallization stripes, contact areas,
bonding interfaces) and internal wires (e.g. wires, ribbons) will be designed such that no properly fabricated conductor
will experience current in excess of the maximum value calculated by the manufacturer to preclude damage or
degradation to the conductors, except by design (e.g., internal fuses). The following conditions will be considered
when calculating the maximum current:

a. Calculate the current density at the point of maximum current density (i.e., greatest current in accordance
with unit cross section) for the specified device type.

b. Use a current value equal to the maximum continuous current (at full fan-out for digitals or at maximum load
for linears) or equal to the simple time-averaged current obtained at maximum rated frequency and duty
cycle with maximum load, whichever results in the greater current value at the point of maximum current
density. This current value will be determined at the maximum recommended supply voltage and with the
current assumed to be uniform over the entire conductor cross-sectional area.

c. Use the minimum allowed metal thickness in accordance with manufacturing specifications and controls
including appropriate allowance for thinning experienced in the metallization step (via). The thinning factor
over a metallization step is not required unless the point of maximum current density is located at the step.

d. Use the minimum allowable actual conductor widths (not mask widths) including appropriate allowance for
narrowing or undercutting experienced in metal etching.

e. Do notinclude areas of barrier metals and non-conducting material in the calculation of conductor cross-
section.

E.4.2.7 Device finishes. Tin is prohibited as a final finish and as an undercoat. The use of tin-lead finish is
acceptable provided that the lead content is a minimum of 3 percent by weight.

E.4.2.71 Internal element finishes. Finishes on interior elements (e.g., bonding pads, posts, tabs, element backing,
element leads, and attach material) shall be such that they meet lead and element bonding requirements and any
applicable design and construction requirements. The use of pure tin on interior elements is prohibited. Tin lead alloy
with a minimum of 3 percent lead is acceptable on interior elements. Tin alloys other than lead used on interior
elements or as an attach material require that the tin content be less than or equal to 97 percent and require approval
of the qualifying activity and notification of the acquiring activity.

E.4.2.7.2 External element finishes. Finishes of all external leads, or terminals, and all external metallic package/lid
elements will meet the applicable corrosion resistance requirements.

E.4.2.7.3 External lead finish. Lead finish thickness measurements will be taken halfway between the seating plane
and the tip of the lead. The finish system on all external leads or terminals will conform to one of the following:

a. Hot solder dip. The hot solder dip will be homogeneous with a minimum thickness of 60 microinches (1.52
pm) for round leads and, for other shapes, a minimum thickness at the crest of the major flats of 200
microinches (5.08 um) solder (SN60 or SN63). For leadless chip carrier devices, the solder will cover a
minimum of 95 percent of the metallized side castellation or notch and metallized areas above and below the
notch (except the index feature if not connected to the castellation). Terminal area intended for device
mounting will be completely covered. The hot solder dip on leads is applicable to either E.4.2.7.3.a.(1) or
E.4.2.7.3.a.(2) as follows:
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(1)  All outlines with hot solder dip over a finish with ¢ or d as follows. The hot solder dip shall extend
beyond the effective seating plane. If the seating plane is not defined, the hot solder dip shall extend to
within .040 inch (1.02 mm) of the lead/package interface and is bound by the lead/package interface.
For dual inline type termination forms (through hole and surface mount), the plane of the two longest
lead/package interfaces will define this bound. For leadless chip carrier devices, the hot solder dip
shall cover a minimum of 95 percent of the metallized side castellation or notch and metallized areas
above and below the notch, except the index feature if not connected to the castellation. Terminal area
intended for device mounting shall be completely covered.

(2) All outlines with hot solder dip over base metal or noncompliant coating. The solder shall extend to the
glass seal or point of emergence of the metallized contact or lead through the package wall. If solder is
applied up to the seal, a hermeticity test and external visual in accordance with C.5.11.c shall
subsequently be performed and passed. For leadless chip carrier devices, the hot solder dip shall
completely cover the metallized side castellation or notch and metallized areas above and below the
notch, except the index feature if not connected to the castellation

b. Tin-lead plate. Tin-lead plate will have in the plated deposit 3 percent to 50 percent by weight lead (balance
nominally tin) co-deposited. As plated tin-lead will be a minimum of 300 microinches thick and will contain no
more than 0.05 percent by weight co-deposited organic material (measured as elemental carbon). Tin-lead
plating may be fused by heating above its liquidus temperature. Fused tin-lead will be a minimum of 200
microinches thick. Tin-lead plate is applicable:

(1) Over a finish in accordance with entry c as follows, or

(2) Over the basis metal.

c. Nickel plate or undercoating. Electroplated nickel, or electroless nickel phosphorous nickel undercoating, or
finishes, will be 50 to 350 microinches (1.27 um to 8.89 um) thick measured on major flats or diameters.
Electroless nickel will not be used as the undercoating on flexible or semiflexible leads and will be permitted
only on rigid leads or package elements other than leads (see method 2004 of MIL-STD-883 for definitions of
flexible and semiflexible leads).

Combinations of pre-plate electroplate or electroless nickel and final electroplate nickel finishing
shall not exceed 700 microinches/17.78 micrometers total. Combinations of pre-plate electroplate
nickel and final electroless nickel plate finishing shall not exceed 600 microinches total.

d. Gold plate. Gold plating will be a minimum of 99.7 percent gold, and only cobalt will be used as the hardener.
Gold plating will be a minimum of 50 microinches (1.27 um) and a maximum of 225 microinches (5.72 um) thick.
Gold plating will be permitted only over nickel plate or undercoating in accordance with ¢ above.

E.4.2.8 Thermal design. Thermal design analysis will be performed and will establish, as a minimum, that functional
device elements are operating within their design temperature ratings when the device is operated at the specified
maximum operating case temperature. Finite element analysis is an acceptable thermal design analysis technique. All
active and passive elements will be derated.
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E.4.2.9 Electrical circuit design. Worst case circuit analysis shall be performed in accordance with the
manufacturer’s internal procedure to compute and validate the nominal performance and predict whether circuits will
meet requirements given all the deviations from nominal values that the internal elements exhibit. Analysis shall
include the following evaluations as a minimum (applicable to the design):

a. Initial tolerance, temperature dependence, and radiation effects (as applicable - refer to appendix G).

b. Electrical element stress over the specified operating temperature range will be within the specified derating
criteria under worst case temperature (Tc, Ta or Tj) conditions.

c. Evaluated to meet the Group A Cl test limits at worst case operating temperature (Tc, Ta or Tj) conditions, as
applicable.

NOTE: Hybrid microcircuits qualified prior to the implementation date of revision M of this specification are permitted
and shall follow the design guideline requirements in MIL-PRF-38534 at the time of the initial design release. As
applicable, changes to existing designs require a revision of the worst case analysis to be compliant to the current
standard.

NOTE: MCMs with only microcircuit die elements are exempt from this circuit design analysis requirement due to no
die-to-die interaction.

E.4.2.10 Assembly process induced environments. When the next level assembly environment (e.g. solder attach
to a board assembly) is specified, the design and construction shall be considered.

E.5 MAJOR CHANGES

E.5.1 Description of major changes. This section describes how to handle major changes to devices or processes.

E.5.1.1 Manufacturer controls. The manufacturer is responsible for controlling all materials and processes (see
A.3.2.3) involved in the production of devices compliant to this specification. Any change to the supplier, materials, or
processes which may impact the reliability and performance of the final device, will be controlled and evaluated by the
manufacturer. This may include documentation of all changes, additional testing of devices, and/or notification of
customers and the qualifying activity. This includes obsolescence and availability issues.

E.5.2 Class |, major changes. A thorough description of the proposed change, acceptable engineering data, and a
suggested test plan designed to demonstrate that the changed product will continue to meet the acquisition document
requirements including performance, quality, reliability, radiation hardness assurance (when specified), or
interchangeability will be generated and provided to the qualifying activity for review and approval. The manufacturer
will proceed with the change after approval of the test plan. To minimize the need for additional tests due to
insufficient details or data regarding the proposed changes, it is recommended that the test plan be discussed with the
acquiring or qualifying activity prior to commencing the test program. Test guidelines for each major change listed
herein are provided in table E-l for product design changes (column Cl and PIl) and baselined process changes
(column QML). The subgroup designations in table E-I correspond with the subgroups designated in tables C-Xa, C-
Xb, C-Xc, and C-Xd of Appendix C. Tests will be performed on samples of the first devices or subassemblies
manufactured incorporating the changes. Upon completion of the prescribed test program, the results will be recorded
and available for review. At the manufacturer's option, devices incorporating the change may be manufactured and
tested prior to approval; however, all shipments of these changed devices will be withheld until formal documented
approval is granted by the acquiring activity or qualifying activity. Changes representative of those which are subject
to the requirement are:

a. Change of substrate material (e.g., alumina versus BeO).

b. Change of materials or inks deposited on the substrate (e.g., (1) Conductor: Gold versus copper; (2)
Resistor: Ruthenium base versus carbon) or deposit method (e.g., thin film versus thick film).
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Cumulative change of nominal process time of deposited materials exceeding 25 percent or nominal process
temperature exceeding +50°C or 10 percent, whichever is greater, since the last qualification or major change
notification.

Cumulative changes to substrate mask design that reduce nominal design dimensions, spacing, or isolation
more than +25 percent, or changes to electrical parameters of the deposited elements beyond the design
limits since the last qualification or major change notification.

Change of trimming method (e.g., abrasive versus laser).

Increase in substrate fabrication multi-layer conductor levels more than one conductor level from the QML
listing.

Change of attach material (e.g., epoxy A versus epoxy B) or of attachment method (e.g., epoxy versus
eutectic) for device elements.

Change in the baselined attach process temperature for element or substrate attachment which exceeds
+25°C or 10 percent, whichever is greater.

Change of die type (e.g., 2N2484 versus 2N2905) or other element types (e.g., tantalum versus ceramic
capacitors or thin film versus thick film resistors) mounted on the substrate.

Change in element attach area of more than 50 percent, or a change in the distribution of the component
mass relative to the area of attachment of more than 25 percent, on devices that contain magnetics, stacked
elements, insulated wires, flex circuit, or high profile elements from the original QML listing.
Change of baseline wire bond method (e.g. ultrasonic versus thermal compression or thermosonic) or
wire/ribbon size changes greater than 1.0 mil for small diameter wire (e.g. 0.7 to 5 mil), 10% cross sectional
area change for ribbon wire, and 3.5 mils for large diameter aluminum wire (e.g. 8 to 20 mil).

Any change in specified material composition or purity of the wire.

Increase in substrate attach perimeter more than 50 percent of the QML listing.

Change of package configuration (e.g., platform versus bathtub), lid or covers (e.g., step lid versus drawn
cover) or plating material.

Change of package or lid base material (e.g., nickel versus stainless steel).
Changes to finished device dimensions exceeding the acquisition document, or SMD envelope tolerances.
Change of seal method (e.g., seam weld versus laser weld), or seal material (e.g., SnAg versus AuSn).

Change in the baselined seal process time, temperature, or vacuum of more than 10 percent, or sealing
atmosphere, except for the addition of helium.

Increase in package seal perimeter more than 50 percent from the QML listing.
Increase in lead count for QML listing in accordance with package type.

Changes to the baselined product flowchart in which element evaluation, screening, Cl and PI options, and
any operations are added or deleted, except for additional inspections and SPC operations.

Addition of new processes or materials to the QML.
Assembly operation or test facility move.

Class | and Class Il changes for Class K.
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y. Change of die manufacturer for class K devices, all Class | and Class Il changes since the original baseline
qualification (Cl, PI, QML).

z. For radiation hardened devices, all Class | and class Il as defined in Appendix G changes since the original
baseline qualification (CI, Pl, QML).

aa. Change of element backside or topside finish (e.g. palladium termination to gold, gold plated lead to nickel)
from QML listing.

bb. Change affecting ESD level (e.g. 2N2484 versus 2N2905).

NOTE: Same element part number from a different manufacturer is not considered a major change, except for
Class K. Change of die manufacturer is a major change for Class K as stated in item y. of this paragraph
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NOTE: Table E-I provides examples for Pl and QML tests to be performed for major changes. Consideration to increase or decrease the testing shall be given
depending on existing data and on the particular circumstance. Manufacturers shall evaluate the impact of the change, determine any necessary testing, and notify
the qualifying activity, acquiring activity or TRB.

Changes that may result in increased Ty of components shall be reviewed and, as necessary, justified through data on similar devices, or applications, or repeat life

testing to demonstrate performance at the increased Ty. C2 need not be repeated where data exists to justify the increased T..

Major changes Recommended test subgroups of table C-Xc, Variable data required Explanation for recommended test
(unless otherwise specified) (subgroups) guideline
Pl QML PI QML
C1 then C4 will demonstrate mechanical
a. Chatngelof substrate C1, C1,C2,C3, C4 02(34?3’ C2, C3, integrity via electrical test, visual
materia C2,C3,C4 C4 inspection (adhesion, cracking,
delamination), bond strength, and die
= shear of the elements on the substrate.
© C2 will demonstrate electrical
performance differences and long term
reliability of substrate material change.
C3 will validate outgas properties of
substrate material.
b Ch f material C2 will demonstrate electrical
: de;;sgil’seg or:asﬁtr)lsatrate performance differences and long term
reliability of deposited materials. C1 then
(;) cothljctor 1, gg c4 0131020204 C2c,:2C4 026204 C4 will demonstrate mechanical integrity
ES; gei:IIZc?:ic Co C1 ’CZ Co Co via electrical test, visual inspection
. ’ (adhesion, cracking, delamination), bond
(4) deposit method C1,C4,C2 C1,C2,C4 C2,C4 C2,C4 strength, and die shear of the elements on
the substrate material.
c. Process/time/ Notify qualifying activity Notify qualifying N/A N/A
temperature changes with recommendation activity with
recommendation

See footnotes at end of table.
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TABLE E-I. Testing guidelines for major product/process changes — Continued.

Major changes

Recommended test subgroups of table C-Xc,
(unless otherwise specified)

Variable data required
(subgroups)

PI

QML

PI

QML

Explanation for recommended test
guideline

d. Substrate mask design

Pre-cap, C2

N/A

Cc2

N/A

In-line pre cap inspection will validate the
internal inspection and mechanical
requirements. C2 will demonstrate
electrical performance differences from
Group A and long term reliability of the
mask change.

e. Change of trim
method

Cc2

C1,C2,C4

Cc2

C2,C4

C1 then C4 will demonstrate active trim
integrity via electrical test; visual
inspection, bond strength, and die shear
will provide supporting data on the affects
of the active trim. Group C2 will
demonstrate electrical performance
differences from Group A and long term
reliability of trim method.

f. Increase in multi-layer
conductor levels, more
than one level

C1,C2,C4

C1,C2,C4

C2,C4

C2,C4

C1 then C4 will demonstrate mechanical
integrity via electrical test; visual
inspection (adhesion, cracking,
delamination), bond strength, and die
shear will verify the multilayer increase.
C2 will demonstrate electrical differences
from Group A and long term reliability.

g., h. Change of attach
material or attach
process
temperature

C1C3,

C2, C4 (no wire bond
pull)

C1C2,C3,C4
(no wire bond

pull)

C2, C3,
C4 (no
wire bond
pull)

C2, C3,
C4 (no
wire
bond
pull)

C1 will demonstrate mechanical integrity
via electrical test. C3 will validate the
process temperatures (cure time/temp,
vacuum bake, etc). C4 (no wire pull) will
demonstrate mechanical integrity via
visual inspection (adhesion, cracking,
delamination) and die shear of the
elements on the substrate C2 will
demonstrate electrical differences from
Group A and long term reliability.

See footnotes at end of table.
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TABLE E-I. Testing guidelines for major product/process changes — Continued.

Major changes

Recommended test subgroups of table C-Xc,

Variable data required

Explanation for recommended test

(unless otherwise specified) (subgroups) guideline
PI QML PI QML
. . C2 will demonstrate electrical differences
i. Change of die type 7/ c2 c2 c2 c2 from Group A and long term reliability.
. . This affects the attach interface. C1 then
J. Change in element N/A C1.’ C4 N/A C4'(no C4 (no wire bond) will demonstrate
a:jtach are?r,] ora (no W'r?l bond t\)N'r% mechanical integrity via electrical test,
g. ?nget.'n efth pull) OTI visual inspection (adhesion, cracking,
Istribu |onto e pul) delamination), and die shear of the
component mass, elements on the substrate.
relative to the area of
attachment.
k1. Change of baselined N/A C1, C4 (no die N/A C4 (no C1 then C4 (no die shear) will
wire bond method shear) die demonstrate mechanical integrity via
shear) electrical test, visual inspection, and bond
strength.
k2. Wire size change _ , _ C1 then C4 (no die shear) will
C1, C4 (no die shear) C1,C4 (nodie | C4(nodie | c4(no | demonstrate mechanical integrity via
shear) shear) die electrical test, visual inspection, and bond
shear) strength.
I. Change of wire bond C1, C4 (no die shear) C1, C4 (no die C4 (no die C4 (no g;n:r:)igt?aﬁe(r;?e(gﬁai?saalri)n\;‘/ellgl;rity via
material shear) shear) :Ie electrical test, visual inspection, and bond
shear) strength.
m. Increase in substrate N/A C1,C3,C4 (no N/A C3C4 ﬁ:egri; 82 gﬂc?r? (r:r;(l)?:st;a;ﬁdmv?;:ﬂaalnlcal
perimeter from QML die shear, wire (no die inspection (adhesion, cracking
listing bond pull) shgar delamination). C3 will validate outgas of
wire larger substrate.
bond
pull)
C1 will demonstrate mechanical integrity
n. Fdhang? of p?ckagte or C1.C3 C1,C3 c3 c3 via electrical test. C3 will validate the
Id configuration, etc. integrity of the new package configuration.

See footnotes at end of table.
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TABLE E-I. Testing guidelines for major product/process changes — Continued.

Major changes

Recommended test subgroups of table C-Xc,

Variable data required

Explanation for recommended test

(unless otherwise specified) (subgroups) guideline
PI QML PI QML
C1 will demonstrate mechanical integrity
o. (l_lg?)nge of [)taqk?ge, C1,C3 C1,C3 c3 c3 via electrical test. C3 will validate the
1d base materia integrity of the new package configuration.
p. Change to finished Notify acquiring activity N/A N/A N/A Notify acquiring activity.
device dimensions
C1 will demonstrate the package
Q. r Chta;]n%e of Sﬁal C1,C3 c1,C3 c3 c3 mechanical integrity and electrical test will
me | 0 ,tpr.o II eor validate the process changes. C3 will
seal materia validate the new seal process.
. C1 will demonstrate mechanical integrity
S Incrtlease. In [;acrage N/A C1,C3 N/A c3 via electrical test. C3 will validate the new
SQelaLplfertllme erirom package increase in package volume,
Isting processes related to the increased seal
perimeter.
. C1 then C3 will demonstrate the package
t flncreaze in Isad c::ount N/A c1c3 N/A c3 mechanical integrity and electrical test will
for eanMEeTp tgge ype validate the package/process. Not
rom Isting required for ceramic packages.
Notify qualifying activity.
u. Change to baselined N/A Notify qualifying N/A N/A
product flowchart activity
Notify qualifying activity.
v. Addition of new N/A Notify qualifying N/A N/A
process or material activity
Notify qualifying activity.
w. Assembly operation or N/A Notify qualifying N/A N/A
test facility move activity
x. Class | and Class Il Notify acquiring activity N/A N/A N/A
changes for Class K

See footnotes at end of table.
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TABLE E-I. Testing guidelines for major product/process changes — Continued.

Major changes

Recommended test subgroups of table C-Xc,

Variable data required

Explanation for recommended test

(unless otherwise specified) (subgroups) guideline
PI QML PI QML
. . . Notify acquiring activity to determine the
y. Change of die Notify ;fz:?i\ﬁt(‘g/quwm N/A N/A N/A applicable re-qualification requirements
manufacturgr for for change of die manufacturer for Class K
Class K devices devices.
z. For radiation See Appendix G See Appendix G N/A N/A See paragraphs G.4.2 and G.4.3.2in
hardened Appendix G.
devices, any changes
that affects the
radiation response of
the device.
This affects the attach interface. C1 then
aa. Change of elemgnt N/A C1,C4 N/A C4 C4 will demonstrate mechanical integrity
backside or topside via electrical test, visual inspection will
finish material from validate attach (inspect for cracks,
QML listing fissures), and die shear will validate the
attach strength to the new finish material.
bb. Change affecting C5 C5 N/A N/A
ESD level

1/ Sampling will be in accordance with Table C-Xc, of this specification.

2/ All electrical parameter testing will be in accordance with the device specification, drawing, or SMD.

3/ Data histograms providing a parametric data summary may be submitted in place of variables data.

4/ The acquiring or qualifying activity (or both) may add or reduce testing as warranted by device specification requirements, unique design, or
process circumstances, after notification by the manufacturer.

5/ The acquiring activity will determine testing requirements for design changes affecting Class K devices.

6/ Notification is required at the time of acceptance of new order; or delivery on existing order, when changes are made to devices acquired to
Specification Control Drawings.

7/ Review and determine if worst case circuit analysis or thermal analysis is required based upon the change.

8/ If QML is covered, then Pl is not required to be performed.

9/ Group A testing is expected to be completed prior to any table E-| test.
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STATISTICAL SAMPLING
F.1 SCOPE
F.1.1 Scope. This appendix contains statistical sampling qualification procedures and general test and inspection
procedures used throughout this specification. This appendix is a mandatory part of the specification. The

information contained herein is intended for compliance.

F.1.2 Description of Appendix F. This appendix contains general information and guidance to be used by
manufacturers when testing and inspecting devices.

PARAGRAPH PAGE
F.1 SCOPE 154
F.2 APPLICABLE DOCUMENTS 154
F.3 GENERAL STATISTICAL SAMPLING 154
F.4 STATISTICAL SAMPLING PROCEDURES AND TABLE 155

F.2 APPLICABLE DOCUMENTS

F.2.1 General. The documents listed in this section are specified in sections F3, F4, or F5 of this specification.
This section does not include documents cited in other sections of this specification or recommended for additional
information or as examples. While every effort has been made to ensure the completeness of this list, document
users are cautioned that they must meet all specified requirements of documents cited in sections F3, F4, or F5 of
this specification, whether or not they are listed.

F.2.2 Government documents.

F.2.2.1 Specifications, standards, and handbooks. The following specifications, standards, and handbooks form a
part of this specification to the extent specified herein. Unless otherwise specified, the issues of these documents are
those cited in the solicitation or contract.

DEPARTMENT OF DEFENSE STANDARDS
MIL-STD-883 - Test Method Standard Microcircuits.

(Copies of these documents are available online at https://quicksearch.dla.mil).

F.2.3 Order of precedence. Unless otherwise noted herein or in the contract, in the event of a conflict between the
text of this document and the references cited herein, the text of this document takes precedence. Nothing in this
document, however, supersedes applicable laws and regulations unless a specific exemption has been obtained.

F.3 GENERAL STATISTICAL SAMPLING
F.3.1 Definitions. The following definitions will apply for all statistical sampling procedures:

a. Percent defective allowable (PDA) series: The PDA series is defined as the following decreasing series of
PDA 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. Tightened PDA inspection: Tightened PDA inspection is defined as inspection performed using the next
PDA value in the PDA series which is lower than that specified.

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

d. Rejection number (r): Rejection number is defined as one or more.
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F.3.2 Symbols. The following symbols will apply for all statistical sampling procedures:
a. c¢: Acceptance number.
b. r: Rejection number.

F.4 STATISTICAL SAMPLING PROCEDURES AND TABLE

F.4.1 General. Statistical sampling will be conducted using a sample size (accept number) method as specified in
table F-I herein. The procedures specified herein are suitable for all quality conformance requirements.

F.4.1.1 Selection of samples. Samples will be randomly selected from the inspection lot or inspection sublots. For
continuous production, the manufacturer, at their option, may select the sample in a regular periodic manner during
manufacture provided the lot meets the formation of lots requirement.

F.4.1.2 Failures. Failure of a unit for one or more tests of a subgroup will be charged as a single failure.

F.4.2 Single-lot sampling method. Cl and Pl information (sample sizes and number of observed defectives) will be
accumulated from a single inspection lot to demonstrate conformance to the individual subgroup criteria.

F.4.2.1 Sample size. The sample size for each subgroup will be determined from table F-l and will meet the
specified sample size (accept number).

F.4.2.2 Acceptance procedure. If zero failures are found in the initial sample of the required sample size, the lot
will be accepted. If the observed number of defectives from the initial sample is greater than zero, a second sample
of double the initial sample size may be selected from the original sub(lot). The sub(lot) may be accepted if zero
defectives are observed in this double-size sample.

F.4.2.3 One-hundred percent inspection. Inspection of 100 percent of the lot will be allowed, at the option of the
manufacturer, for any or all subgroups other than those which are called "destructive". If the observed percent
defective for the inspection lot exceeds the specified PDA series value for the sample size specified, the lot will be
considered to have failed the appropriate subgroup. One-hundred percent sampling is required where lot size is
smaller than the required sample size with zero defectives allowed. Resubmission of lots tested on a 100 percent
inspection basis will also be on a 100 percent inspection basis and in accordance with the tightened PDA inspection
criteria.

TABLE F-I. Sample size (accept number) sampling plan. 1/ 2/ 3/

PDA series 50 | 30 | 20 | 15 [ 10 ] 7 | 5 | 3 | 2

Minimum sample size (accept number)

Accept number 5(0) 8(0) 11(0) | 15(0) | 22(0) | 32(0) | 45(0) | 76(0) | 116(0)
c=0,r>1

PDA series 15 | 1 ] 07 | 05 | 03 | 02 [ 015 | 0.1

Minimum sample size (accept number)

Accept number | 153(0) | 231(0) | 328(0) | 461(0) | 767(0) | 1152(0) | 1534(0) | 2303(0)
c=0,r>1

Sample sizes are based upon the Poisson exponential binomial limit.

In this specification lot tolerance percent defective (LTPD) has been replaced with sample size (accept
number) where the accept number is zero. Where reference is made by unrevised test methods of
MIL-STD-883 to an LTPD value, that value will be found in the PDA series and the sample size will be
the value immediately below the PDA series value. The accept number will always be zero.

3/ Minimum size of sample to be tested to assure, with a 90 percent confidence, that a lot having percent
defective equal to the specified sample size (accept number) will not be accepted (single sample).
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RADIATION HARDNESS ASSURANCE (RHA) REQUIREMENTS FOR HYBRID
MICROCIRCUITS AND MULTICHIP MODULES

G.1 SCOPE

G.1.1 Scope. This appendix provides the requirements to be used by MIL-PRF-38534 device manufacturers
supplying hybrid microcircuits and multichip modules (MCM’s) with radiation hardness assurance. This appendix is
a mandatory part of the specification. Compliance with this appendix is required for Standard Microcircuit Drawing
(SMD) product with the radiation hardness assurance designator per Table G-1. Non-SMD product (Source
Control Drawing (SCD) or data sheet devices) may be identified as compliant to this appendix only if all the
requirements of this appendix and the specified quality level are met.

NOTES:
1. When a customer SCD specifies compliance with any class level of MIL-PRF-38534, and specifies
radiation requirements in accordance with this appendix, then the device shall be marked compliant
(i.e. CKL).

2. For SCD product that is compliant to the indicated class, but not compliant to this appendix, then the
product shall be marked with the QML compliance indicator (i.e. CK), but not the RHA designator.

3. Full compliance with MIL-PRF-38534 and radiation compliance to this appendix may not be required
for build to print, build to specification (SCD) or joint effort between the procuring activity and the
manufacturer. In this case, where devices are manufactured using MIL-PRF-38534 and this
appendix as a guideline, devices shall not be marked compliant (i.e. no CK or CKL).

G.1.2 Description of Appendix G. This appendix contains the performance requirements for parts to be
designated as QML-38534 RHA. The methods of assuring radiation hardness addressed in this appendix include
design, hybrid device level and active element level radiation qualification, and radiation lot acceptance for active
elements.

PARAGRAPH PAGE
G.1 SCOPE 156
G.2 APPLICABLE DOCUMENTS 156
G.3 REQUIREMENTS 158
G.4 TESTING 164
G.4.1 MINIMUM RHA TESTING 164
G.4.2 HYBRID DEVICE QUALIFICATION TESTING 164
G.4.3 ACTIVE ELEMENT TESTING 167
G.4.3.2 ACTIVE ELEMENT RHA QUALIFICATION 167
G.4.3.3 RADIATION LOT ACCEPTANCE TESTING 170
G.4.3.4 ALTERNATE RHA TESTING PROCEDURE 170

G.1.3 Implementation of this appendix. All devices offered and shipped in compliance with this appendix shall
meet the performance requirements specified in the procurement document, this appendix, and the applicable
quality level (i.e., Class H, K, etc.). The manufacturer shall be in compliance to this appendix by the qualifying
activity.

G.2 APPLICABLE DOCUMENTS

G.2.1 General. The documents listed in this section are specified in sections G.3 and G.4 of this specification.
This section does not include documents cited in other sections of this specification or recommended for additional
information or as examples. While every effort has been made to ensure the completeness of this list, document
users are cautioned that they must meet all specified requirements of documents cited in sections G.3 and G.4 of
this specification, whether or not they are listed.
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G.2.2 Government documents.

G.2.2.1 Specifications, standards, and handbooks. The following specifications, standards, and handbooks form
a part of this specification to the extent specified herein. Unless otherwise specified, the issues of these
documents are those cited in the solicitation or contract.

DEPARTMENT OF DEFENSE SPECIFICATION

MIL-PRF-38535 - Integrated Circuits (Microcircuits) Manufacturing, General Specification For
MIL-PRF-19500 - Semiconductor Devices, General Specification For.

DEPARTMENT OF DEFENSE STANDARDS

MIL-STD-750 - Test Method Standard for Semiconductor Devices
MIL-STD-883 - Test Method Standard Microcircuits

DEPARTMENT OF DEFENSE HANDBOOKS
MIL-HDBK-814 - lonizing Dose and Neutron Hardness Assurance Guidelines for Microcircuits and
Semiconductor Devices.

MIL-HDBK-815 - Dose-Rate Hardness Assurance Guidelines.

(Copies of these documents are available online at https://quicksearch.dla.mil).

G.2.3 Non-Government publications. The following documents form a part of this document to the extent
specified herein. Unless otherwise specified, the issues of these documents are those cited in the solicitation or
contract.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM F1192 - Standard Guide for the Measurement of Single Event Phenomena (SEP) Induced by
Heavy lon Irradiation of Semiconductor Devices.

ASTM F1892 - Standard Guide for lonizing Radiation (Total Dose) Effects Testing of Semiconductor
Devices.

(Copies of these documents are available online at https://www.astm.org/).

JEDEC — SOLID STATE TECHNOLOGY ASSOCIATION (JEDEC)

JEP 133 - Guide for the Production and Acquisition of Radiation Hardness Assured Multichip
Modules and Hybrid Microcircuits.

JESD57 - Test Procedures for the Measurement of Single-Event Effects in Semiconductor Devices
from Heavy lon Irradiation.

JESD89 - Measurement and Reporting of Alpha Particles and Terrestrial Cosmic Ray-Induced Soft

Errors in Semiconductor Devices.

(Copies of these documents are available online at https://www.jedec.org/).

G.2.4 Order of precedence. Unless otherwise noted herein or in the contract, in the event of a conflict between
the text of this document and the references cited herein, the text of this document takes precedence. Nothing in
this document, however, supersedes applicable laws and regulations unless a specific exemption has been
obtained
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G.3 REQUIREMENTS

G.3.1 General. Hybrid microcircuits supplied to this document shall be manufactured and tested in accordance
with approved baseline manufacturing flow and the requirements herein. RHA qualified manufacturer listing (QML)
manufacturers shall meet all the requirements of MIL-PRF-38534 and the additional requirements specified herein.
If the manufacturer has a Technology Review Board (TRB), then the TRB shall not make major changes to the
baseline design rules, processes, procedures, or testing without notifying the qualifying activity prior to
implementation of the change.

G.3.2 Technology review board (TRB). The TRB authority to implement changes and test optimizations does not
apply to RHA devices unless otherwise approved by the qualifying activity.

G.3.3 Radiation Program Plan (RPP). The RPP shall be based on the quality management plan requirement
specified in paragraph A.3, and the requirements of this appendix. The RPP may refer to the manufacturer’s
Quality Management Plan document and address only those issues that are different or in addition for radiation
hardness assurance.

G.3.3.1 Conversion of customer requirements. In addition to the conversion of customer requirements specified
in Appendix A, the manufacturer shall include the process for reviewing the radiation requirements for each hybrid
device and establishing the procedures used to verify that the RHA requirements are met.

G.3.3.2 Change control procedures. In addition to the change control procedures specified in Appendix A,
manufacturers of RHA hybrid devices shall have in place a procedure to notify their customers of any change in
design, materials, processes, active elements (i.e. microcircuits, transistors), active element manufacturers, or test
and analysis methods that affect the radiation response or performance characteristics of the hybrid device. All
changes affecting the RPP shall be considered a major change (See table E-1) requiring qualifying activity
approval prior to implementation.

G.3.3.3 Approval of sources of radiation test data. The hybrid device manufacturer is responsible to ensure that
all testing is in compliance with the specified test methods, test plans and procurement documents. The
manufacturer's RPP shall identify what test methods and facilities are used and how these are approved.

a. The hybrid device manufacturer shall have laboratory suitability from the qualifying activity or use a
laboratory that has qualifying activity laboratory suitability.

b. The hybrid device manufacturer may use data attained from the active element manufacturer after
determining that the element manufacturer’s testing methods and facilities are in compliance with the
specified test procedures and procurement documents.

NOTE: Evaluation of test methods and facilities are not required for QML elements (i.e., purchased from a
QML listed manufacturer to the relevant detail data sheet and general specification) for the radiation hardness
conditions or documented in the Standard Microcircuit Drawing (SMD) or MIL-M-38510 specification sheet in
accordance with MIL-PRF-38535, or specification sheet in accordance with MIL-PRF-19500.

c. The hybrid device manufacturer shall be responsible for evaluating and verifying that testing done by other
facilities, such as procuring activity labs, is in accordance with specified test methods, test plans, and
procurement documents.

G.3.3.4 Analysis of data. The hybrid device manufacturer shall have procedures in place for review and approval
of radiation test data including statistical analysis. Procedures should address vendor supplied wafer lot data as
well as hybrid device and active element test data gained from testing by, or for, the hybrid device manufacturer.

G.3.4 RHA marking. In addition to the marking requirements specified in paragraph 3.9.5, the RHA designator in
Table G-1 shall be used in the SMD part number. For QML compliant SCDs or data sheet products, the RHA level
shall follow the certification mark (i.e. CKL indicates a compliant Class K device rated at 50Krad). Non-compliant
QML product shall not be marked with the RHA level.
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TABLE G-I. RHA levels.

RHA level designator Radiation total ionizing dose
level
(krad(Si))
- (dash) No RHA

3
10
30
50
100
300
500
1000

I|®O|Mor|oo

G.3.5 Procurement documents and test plan.

G.3.5.1 Hybrids devices. - Each hybrid device or family of hybrid devices shall be documented in a procurement
document and manufacturer’s test plan under document revision level control. The SMD is the preferred
procurement document although other procurement documents may include SCDs, detail data sheets or web data
sheets. Details not defined in the procurement document shall be included in the test plan.

G.3.5.1.1 Procurement document requirements. The procurement document (e.g. SMD, SCD or data sheet)
shall contain tables similar to G-Il and G-Ill that includes applicable technologies and tests. Analysis and testing
data shall be in the procurement document to notify the customer of the capability of the device. As a minimum,
the procurement document shall contain a summary table containing the information provided in tables G-Il and
G-lll, and the following applicable items.

a. If active elements are tested independently or in the hybrid device.

b.  The applicable design analysis performed.

C. Hybrid packaging mechanical outline and physical characteristics.

d.  Hybrid device radiation limits.

e.  Hybrid device electrical test limits (pre and post radiation) hybrid level data.

f. Electrical test limits over temperature post final radiation step (if applicable).

g. Statistical probability level (e.g. 99/90 or 99/99) applied to hybrid device (if applicable).

h.  Total lonizing Dose (TID) testing, performed in accordance with Method 1019 of MIL-STD-883.
Each Item below as it applies to hybrid and element level testing.

1. Sample size, bias or unbiased, frequency of testing (i.e., each wafer lot), over-test (if applicable),
and anneal (if applicable).

2. Total dose for High Dose Rate (HDR): Method 1019 of MIL-STD-883 condition A, B or C, for
device TID HDR level.

3. Total dose for Low Dose Rate (LDR) (if applicable): Method 1019 of MIL-STD-883 condition C, D,
E, for device TID LDR level.
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4. Evaluation of Enhanced Low Dose Rate Effects (ELDRS) (if applicable) in accordance with
paragraph 3.13.1 of method 1019 of MIL-STD-883.

NOTE: If ELDRS evaluation or LDR testing is not performed, the hybrid device procurement
document (see G.3.5.1) shall state that the technology may be susceptible to ELDRS and that
ELDRS characterization has not been performed. This statement must be included in the
procurement document to alert the procuring activity to the potential risk that the active elements or
hybrid device have not been characterized or tested for ELDRS or LDR tested.

i Neutron irradiation testing (also referred to as displacement damage) (if applicable) performed in
accordance with method 1017 of MIL-STD-883. Each ltem below as it applies to hybrid and element
level testing.

1. Sample size, frequency of testing (i.e., each wafer lot).

2. Device hardness level to non-ionizing energy loss degradation.

Note: If neutron testing is not performed, the hybrid device procurement document (see G.3.5.1) for
devices containing bipolar technology shall state that the technology is susceptible to
displacement damage, and that characterization or testing has not been performed. This
statement is required to alert the customer of the risk that the active elements may be
susceptible to displacement damage and are not tested.

j Single Event Phenomena testing (if applicable):

Each Item below as it applies to hybrid and element level testing.

1. Single Event Testing: Temperature, vacuum, energy (ions/nucleus) beam angle, fluence, flux,

particle range, voltages, load, capacitive filters/loads, events (anticipated and tested for), cross
section of events, magnitude and duration of transient voltages.

Note: Some examples of documents that may provide further guidance related to radiation hardness
assurance are MIL-HDBK- 814, MIL-HDBK-815, MIL-STD-883 methods 1017, 1019, 1020,
1021, 1022, 1023 and 1032, JESD 57, JEP 133, ASTM F 1892, and ASTM F 1192.
G.3.5.1.2 Test plan criteria. The items listed must be under document revision level control by the manufacturer.
a. Burn-in circuit, burn-in time and temperature.

b. Approved test facilities for each RHA test.

c. For Active Elements ( Pre and Post radiation electrical test limits, radiation limits, statistical probability
of survival, package element is tested in, burn-in circuit, burn-in time and temperature).

G.3.5.2 Active elements. Each active element shall be documented in a procurement document under
document revision level control. SMDs and MIL-M-38510 specification sheets for microcircuits and MIL-PRF-
19500 specification sheets for semiconductors are the preferred procurement documents. Element SCDs or
manufacturer detail data sheets are acceptable as procurement documents. The procurement document shall
include the applicable requirements listed in paragraph G.3.5.1.1.

NOTE: This information may be included an alternate controlled document such as a test plan.
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TABLE G-ll. Radiation hardness assurance methods table.

RHA Active Worst Case Analysis
Method elements | Testing at rated total Performed End point electrical tests after Statistical Analysis
Employed tested dose of final total dose Probability of survival
only as (X krad) and confidence
part of Element Hybrid Hybrid | Includes LCombines Combines | End- | Hydrogen |Element Level|Hybrid device| Element Hybrid
the level device device ftemperaturetemperature| total dose |of-life| affects level Level device
hybrid level 1/ level effects and and level
1/ radiation (displacement]
effects effects
Tested Tested | Yesor Yes or Yes or YesorNo | Yes Yes or State State
Yes or atsome | atsome No No No or No Test Test confidence | confidence
No multiple multiple No temperature(s)temperature(s) level level
of the of the (Pxx/yy) or (Pxxlyy)
rated rated NA or NA
TID. 1X TID.
asa 1Xasa
minimum | minimum

1/ See paragraph G.4.3.4 alternate radiation testing procedure.
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TABLE G-lIl. Hybrid level and element level test table.

Radiation Test Total Dose Neutron Heavy lon
Low Dose High Dose Rate ELDRS SEE Displace SEU SEL
Rate (LDR) HDR) Characterization | (upset) ment (upset) (latch-up)
Damage
(DD)
Tested Tested Performed Tested Tested Tested Tested
Hybrid Level Testing or or or or or or or
Not Tested Not Tested Not Not Not Not Not
performed tested tested tested tested
Element Technology Tested Tested Performed Tested Tested Tested Tested
Level CMOS Semiconductor or or or or or or or
Testing (Power MOSFET) Not Tested Not Tested Not Not Not Not Not
performed tested tested tested tested
Technology Tested Tested Performed Tested Tested Tested Tested
Bipolar Semiconductor or or or or (or or or
Not Tested Not Tested Not Not Not Not Not
performed tested tested tested tested
Technology Tested Tested Performed Tested Tested Tested Tested
Bipolar Linear or Mixed or or or or or or or
Signal Not Tested Not Tested Not Not Not Not Not
performed tested tested tested tested
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G.3.6 Design Analysis.

G.3.6.1 Worst case analysis (WCA). Worst case analysis shall be performed for each hybrid or family of hybrids
that are determined to be similar as defined in 6.4.43 or are of the same core design to the worst case circuit
design requirements of E.4.2.9 herein. Additional worst case analysis shall be performed as applicable to the
procuring activity requirements. Desired post-irradiation Group A performance shall be documented based on
circuit analysis, expected active element performance, or actual hybrid device performance. WCA shall be
performed for total ionizing dose, neutron irradiation, and single event phenomena testing as applicable.

G.3.6.1.1 Additional RHA effects. If neutron irradiation testing is required to be performed, then the combined
effect of total ionizing dose and displacement damage should be taken into account in the worst case analysis. If
additional testing such as heavy ion or proton irradiation is specified in the procurement document, then these
effects should also be included in the worst case analysis.

G.3.6.2 Temperature effects WCA. If temperature effects testing is required, the analysis should take into
account temperature and total dose effects as a minimum.

G.3.6.3 Life cycle. As a minimum, Group A performance shall be established at beginning of life. If life cycle is
required, end-of-life calculations shall be based on 15 years of continuous operation at minimum and maximum
operating temperature unless otherwise specified in the procurement document.

G.3.6.4 Performance requirements. Performance requirements shall be verified by either design margin or over
test.

a. Design Margin: Active element parameter requirements may be determined during the design process and
verified by active element level RHA testing. Hybrid device parameter requirements may be determined
during the design process and verified by hybrid level RHA testing using over test.

b. Hybrid level over-test: When testing at the hybrid level, devices with more than one active element shall be
tested at 1.5X the rated total ionizing dose. See paragraph G.4.3.4

G.3.6.5 Hydrogen effects analysis. Hydrogen contributed to the internal cavity of the package has been known
to increase the degradation of electrical parameters when exposed to total ionizing dose. Efforts should be made to
determine the level of hydrogen in the device package when total ionizing dose testing is performed. If the
electrical test results meet the limits specified in the procurement document after total dose, then the hydrogen
level can be used as a baseline as a known acceptable level for this device, in the tested package. All sources of
hydrogen data such as the internal gas analysis monitor in Group C3 of table C-Xc. shall be compared to the
baseline. Any hydrogen level more than 1000ppm greater than the baseline may be cause for retesting or
calculating a greater parametric degradation based on the increased hydrogen.

G.3.6.6 Element analysis. Any type of active element that the manufacturer determines does not need to be
radiation tested (i.e. based on the active element technology) shall be identified in the design analysis. If the
manufacturer determines that the active element type is radiation hardened beyond any need to do
characterization or lot acceptance testing, then the justification (i.e., data or scientific explanation) for the decision
must be documented and identified in the design analysis. If the manufacturer has element characterization data
and has determined, by design analysis, that there is adequate design margin such that radiation lot acceptance
testing is not needed, then the margin shall be identified in the design analysis.

G.3.6.7 Design analysis documentation. The design analysis performed shall be documented in the design
analysis documentation in accordance with table G-Il. Actual testing performed shall be documentation in
accordance with table G-II1.
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G.4 TESTING

G.4.1 Minimum RHA testing:

G.4.1.2 RHA testing: The minimum RHA failure mechanism/evaluations that must be addressed initially and for
major changes in order to meet this appendix are addressed as follows:

G.4.1.2.1 Total lonizing Dose. Total dose shall be performed per MIL-STD-883 test method 1019.

G.4.1.2.1.1 General test conditions. The hybrid device or elements that are to be tested shall be tested at either
High Dose Rate (HDR) or Low Dose Rate (LDR), or both, initially and after major changes to establish the RHA
indicator to be marked (See Table G-1). When both high dose rate testing and low dose rate testing are
performed, the same parameters shall be tested at low dose rate that were tested at high dose rate.

G.4.1.2.1.2 Major change requirements. The hybrid device shall be LDR tested or evaluated for Enhanced Low
Dose-Rate Effects (ELDRS), initially and after major changes unless:

a. The active element characterization has been performed and no ELDRS was observed.

b. The hybrid device procurement document (G.3.5.1) states that the technology (except for CMQOS) is
susceptible, and the characterization has not been performed. This statement shall be included in the
procurement document to alert customers to the potential risk that the active elements may be susceptible
to ELDRS irradiation, and have not been tested.

G.4.1.2.2 Neutron irradiation. Neutron irradiation displacement evaluation shall be performed initially and after
major changes on either the hybrid device or the active elements (applicable to bipolar devices as a minimum)
unless the hybrid device procurement document (G.3.5.1) states that the technology is susceptible, and the
characterization has not been performed. This statement is required to alert the customer of the potential risk that
the active elements may be susceptible to displacement damage and are not tested.

G.4.2 Hybrid device qualification testing.

G.4.2.1 General. Hybrid device-level RHA qualification testing shall be performed initially and after major
changes in accordance with G.3.3.2. Hybrid device-level qualification testing shall, as a minimum, meet the RPP
(G.3.3), procurement document/test plan (G.3.5.1), and Table G-IV. Minimum required testing is specified in Table
G-1V. Testing a hybrid device may be omitted if data exists for a similar device as defined in 6.4.43 or it is the same
core design. If this option is used, the group of devices considered “similar” shall be documented and approved by
the qualifying activity. The hybrid devices in the grouping, and which part was actually tested, shall be documented
in the procurement document. Radiation testing of hybrid devices shall be performed on devices that have passed
burn-in (160 hrs minimum) and Group A testing requirements as a minimum. If hydrogen levels within the hybrid
device are a concern, then seal testing, in accordance with method 1014 of MIL-STD-883, shall be performed prior
to performing radiation testing.

G.4.2.2 Total ionizing dose. Hybrid devices shall be tested for total ionizing dose, per MIL-STD-883 Test Method
1019 (See paragraph G.4.1). The testing shall be performed on the final hybrid package so that effects from
hydrogen contributed from internal materials (e.g. package materials and processing) will be included in the
radiation report. If hydrogen levels were not verified during design analysis, then it is advisable to perform Internal
Gas Analysis (IGA), in accordance with method 1018 or MIL-STD-1018, on a sample radiation device to establish
the baseline hydrogen level with the radiation test results.

G.4.2.3 Neutron irradiation. When neutron irradiation testing is performed at the hybrid-device level (See G.4.1),
the samples shall be electrically tested before and after exposure. RHA exposure shall be in accordance with MIL-
STD-883 test Method 1017.
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TABLE G-IV. Hybrid device RHA qualification testing.

REQUIRED TEST Method Condition Quantity 38534
(accept number) | Paragraph
Subgroup 1
X Burn-in MIL-STD- 160 Hrs minimum, Tc Required as G.4.21
883 T™M or Ta = 125°C unless precondition to
1015 otherwise specified other subgroups
X End point Procurement Required as
Electrica Document 1/ precondition to
other subgroups
Subgroup 2 2/
G4.1.2.2 Neutron MIL-STD- 25°C 5(0) G434
irradiation 883 TM1017
End point Procurement 1/ 3/
electrical Document
2/ Qualification
Method
Design | Alternate
Subgroup 3 Margin G.3.64
X Total ionizing MIL-STD- A,B,C,DorE 4(0) 8(0) G4.2.2
radiation dose | 883 TM1019
X End point Procurement 1/ 4/ 3/ 4(0) 8(0)
electrical Document

See footnotes at end of table.
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TABLE G-IV. Hybrid device RHA qualification testing — Continued.

REQUIRED TEST Method Condition Quantity 38534
Paragraph
(accept number)
Subgroup 4 A/ 2/ 3/
ELDRS MIL-STD- Paragraph 3.13.1.1 10(0) Condition A, G4.2.2
characterization | 883 TM1019 Cor
G4.1.21.2 10(0) Condition D
1 control
End point Procurement 1/ 4/ 5/ 21(0)
electrical Document

1/ Group A subgroups as specified in procurement document and/or test plan.

2/ Subgroup 1 precondition required.

3/ Test results are analyzed to meet a probably of survival and confidence of xx/yy (example: 99/90) as specified in
the procurement (if applicable).

4/ After each dose has been completed, perform subgroups A1, A4, A7 and A9 as specified in the procurement
document. After total dose has been completed, perform subgroups A1, A2, A3 and A4 or as specified in the
procurement document.

Note: 99/90 is required for Alternate Verification Procedure G.4.3.4.

5/ Data analysis is required for ELDRS evaluation per paragraph 3.13.1.1 of TM 1019 MIL-STD- 883.
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G.4.3 Active element testing.

G.4.3.1 RHA active element testing. RHA active element testing (See table G-V) shall as a minimum, meet the
RPP (G.3.3), active element procurement document/test plan (G.3.5.2), paragraph 4.1, and the electrical limits
established in the worst case circuit analysis (G.3.6.1). Supplier active element data shall be accepted in lieu of
testing as long as the testing methods and conditions, radiation levels, and electrical performance, pre and post
irradiation, are verified to meet the active element procurement document/test plan (G.3.5.2). Prior to any active
element radiation testing, active elements shall be subjected to test method 1015 of MIL-STD-883 or the applicable
test method of MIL-STD-750 for 160 hours at 125°C. Burn-in is not required if previous testing has shown that
burn-in produces negligible changes in the device radiation response or if the results of testing after radiation are
corrected for the changes in radiation response which would have been caused by burn-in. If hydrogen levels are a
concern, then seal testing, in accordance with method 1014 of MIL-STD-883, shall be performed prior to
performing radiation testing.

G.4.3.2 Active element RHA qualification. Active Element RHA qualification testing shall be required initially
and to qualify major changes that may affect RHA response.

G.4.3.2.1 Total dose testing.

G.4.3.2.1.1 Test conditions. Each active element shall be total dose tested per test method 1019 of MIL-STD-
883 or MIL-STD-750 as applicable, for either High Dose Rate (HDR) or Low Dose Rate (LDR). If TID testing has
not been performed at the hybrid device level, then the active element-level testing should be performed in the
final hybrid package or one with a hydrogen level and volume known to be relatable to the hybrid package. When
both HDR and LDR testing are performed, the same parameters shall be tested at LDR that were tested at HDR.

G.4.3.2.1.2 Major change requirements. Each active element shall be HDR tested, LDR tested, or evaluated for
Enhanced Low Dose-Rate Effects (ELDRS), initially and after major changes unless the hybrid device procurement
document (G.3.5.1.1) states that the technology is susceptible, and the characterization has not been performed.
This statement shall be included in the procurement document to alert customers to the potential risk that the active
elements may be susceptible to ELDRS and have not been tested for.

G.4.3.2.2 Neutron irradiation displacement element testing. When active elements are evaluated for neutron
displacement damage (see paragraph G.4.1) the samples shall be electrically tested before and after exposure.
RHA exposure shall be in accordance with MIL-STD-883 or MIL-STD-750 Method 1017.
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TABLE G-V Active element RHA qualification and radiation lot acceptance testing.

REQUIRED Quantity 38534
Paragraph
Radiation-lot
RHA Qualification Acceptance Testing
G.4.3.2 G.4.3.3 Test Method Condition (accept number
Subgroup 1
X X Burn-in MIL-STD- 160 Hrs minimum, Tc Required as
883 TM 1015 | or Ta = 125°C unless precondition to
or MIL-STD- otherwise specified other subgroups
750 T™M
1038, 1039,
or 1040
X X End point Design Required as
Electrical requirements precondition to
other subgroups
Subgroup 2 1/
G.4.322 G.4.3.2.2 Neutron MIL-STD- 25°C 5(0) G.4.322
irradiation 883 TM 1017
or MIL-STD-
750 TM 1017
End point Design 2/ 3/
electrical requirements

See footnotes at end of table.
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Table G-V. Active element RHA qualification and radiation lot acceptance testing — Continued.

REQUIRED TEST Method Condition Quantity 38534
Radiation-lot (accept number) | Paragraph
RHA Qualification Acceptance Testing
G.4.3.2 G.4.3.3
Subgroup 3 1/
Total ionizing MIL-STD- AorCorDorE 8(0) G.4.3.2.1
G.4.3.21 G.4.3.3.1 radiation dose 883 or MIL- G.4.3.3.1
STD-750 T™M
1019
X X End point Design 2/ 3/ 8(0)
electrical Requirement
s
ELDRS MIL-STD- Paragraph 3.13.1.1 10(0) Condition A, | G.4.3.2.1.2
characterization | 883 TM 1019 Cor
G.4.3.2.1.2 NA 10(0) Condition D
1 control unit
End point Design 2/ 4/ Condition Aor C
electrical Requirement and D. 10(0) HDR,
s 10(0) LDR and
1 control unit.

1/ Subgroup 1 precondition required.

2/ After each dose has been completed, perform subgroups A1, A4, A7 and A9 as specified in the procurement document. After total dose has been
completed, perform subgroups A1, A2, A3 and A4 or as specified in the procurement document

3/ A probably of survival and confidence (example 99/90) as specified in the procurement document shall be applied to the post-rad electrical test limits.

4/ Data analysis is required per paragraph 3.13.1.1 of TM 1019 MIL-STD 883.
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G.4.3.3 Radiation Lot Acceptance Testing (RLAT).

G.4.3.3.1 Total dose testing. Samples shall be selected from every wafer lot of active elements. Elements shall
be total ionizing dose tested per test method 1019 of MIL-STD-883 or MIL-STD-750, as applicable, for either High
Dose Rate (HDR) or Low Dose Rate (LDR) as determined by the active element RHA qualification paragraph
G.4.3.2.1.and hybrid device RHA qualification paragraph G.4.2.2.

G.4.3.4 Alternate RHA testing procedure. Active element testing may be performed at the hybrid device level
testing only if all of the following are met.

a. Samples from every wafer lot are assembled into hybrid devices that are then tested to 1.5X the rated
total ionizing dose.

Note: Hybrid devices with one active element may be tested to 1.0X the rated total ionizing dose.

b. All post 1.5X radiation data must be within the post radiation limits specified in the procurement
document and demonstrate a statistical probability of survival and confidence of 99/90.

c. Production devices may only be made with combinations of wafer lots that have been tested together.

d. The hybrid device procurement document (G.3.5.1.1) clearly states that design analysis and element
level testing are not performed. (See Table G-Il.)
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