INCH-POUND

The documentation and process conversion

measures necessary to comply with this revision
MIL-PRF-19500R
shall be completed by 24 January 2022. 24 Julv 2021

SUPERSEDING
MIL-PRF-19500P
w/AMENDMENT 4
18 May 2018

PERFORMANCE SPECIFICATION

SEMICONDUCTOR DEVICES,
GENERAL SPECIFICATION FOR

Comments, suggestions, or questions on this document should be addressed to: DLA Land and Maritime,
ATTN: VAC, P.O. Box 3990, Columbus, OH 43218-3990 or emailed to semiconductor@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.

FSC 5961

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



mailto:semiconductor@dla.mil
https://assist.dla.mil/
https://quicksearch.dla.mil/qsDocDetails.aspx?ident_number=13381

MIL-PRF-19500R

This page intentionally left blank.



MIL-PRF-19500R

CONTENTS

PARAGRAPH PAGE
RS 10 L SR 1
P TS Tt o LT TR O PP URRTRRRUPIOt 1
1.2 DESCIIPHON. ... 1
(R I 1o 1= o1 To7= 1 (T o RSP UERPRIIN 1
1.3.1.1 Quality level for encapsulated EVICES .........coocuiiiiiiiiii it 1
1.3.1.2 Quality level for non-hermetic encapsulated devViCes ...........ccciiiiiiiiiiiiii e 1
1.3.2 Quality level for unencapsulated dEVICES. ........cccuuiii it 1
1.3.3 Manufacturers and critical interface Identifiers .............cooiiiiii i 2
1.3.4 RHA AESIGNALOT. .....ueiiiiii ittt e e e e e e ettt e e e e e eeaabb et eeeeeeessatbeaeeaaeeesansbsaseaaeessasssaeeeeeeseannnsees 2
1.3.5 ComponeNnt AESIGNALION ... .iiiiiiii et e st e e e e et e e e et e e e snee e e e nteeeeanneeeeenneeeeannaeeeeanee 2
1.3.6 1dentification MUMDET.........oo ettt e e e st e e e snee e e e nbeeesanneeeeanneeeeanneeeeenee 2
R T STV ) g =Y 1 (Y PR PERRTN 2
1.3.8 DeViCe SUDSHIULIONS. ...ttt ettt e e e e e ettt e e e e e e s nsbeeeeeaeeeaanneseeeaaaeaaannnens 2
2. APPLICABLE DOCUMENTS ...ttt ettt ettt ettt e e ettt e e e sttt e e e aatb e e e saseeeesabaeeeensseeessseeeessbeeeeansaeeesssaeessnsenaean 3
D B C 1Y o 1= | B PP SUUPRRRTRIN 3
2.2 GOVEINMENT OCUIMENTS ... .eiieeitiiieeitiee ettt e e ettt e ettt e e e st e e e ettt e e s nee e e e sabeeeeaatbeee e neeeeesmseeeeansaeeeeanseeeeanneeeeasneeennee 3
2.2.1 Specifications, standards, and handbOOKS .............ccooiuiiiiiiie e e 3
2.3 Non-Government PUDIICAtIONS. ...........ioiiiiiiiiiii et e et e e e e e e e e e e e e e s e tbaaeeeeeeeeaantreeeeeeeaanannnes 3
2.4 Order Of PrECEAEBNCE. ......uuiiiii e ettt e et e ettt e e e e e e et e et e e e e e e st baaeeeaeeesaasaaseeaeeeesasasseeeaeessaassssaneeeeesananrrns 3
3. REQUIREMENTS ...ttt ettt ettt e e e sttt e e ettt e e e aeeeeeasteeeeamsaeeeamneeaeaseeeeaanseeeeanseeeeansbeeeaansseaeanneeaeansseeennes 4
3.1 SPECIfICAtION SNEELS ... ..o et e e e e 4
3.1.1 IMPIEemMENtAtiON AALE.......ccoiiiiiii et 4

B T2 @ 0= 111 o= o] o [ PP SUUPSRRTRIN

3.2.1 Certification options

3.2.1.1 Non-hermetic CertifiCation ..............oo oot e e 4
3.2.2 Allowable alternate design, materials, and coNStrUCON.............coooi i 4
3.3 Performance requirements for JAN, JANTX, JANTXV, and JANS devices, and JANHC and JANKC die........... 5
3.4 Reference to specification SHEETS..........ooo i 5
B TSI 0= 4 11T i [0 o H PSP SUUPRRRTRRIIN 5
3.5.1 Transitional certification 10 apPPENAIX C .......coi i 5
3.5.2 DIMIS @PPIOVAI ...ttt ettt h e a et h e e a bt e e e n e e e e b e e e e n e es 5
ST I BV SN 115 110 To [ OSSR PPPRSO 6
3.5.4 MIL-STD-750 laboratory sUtability. ..........c..eeeeiieeiiiiiiie e e e e e e e et e e e e e e 6
BT I = Lot Y= o] |1 TR 6
3.7 Certification of conformance and acquisition traceability. ..............ccciiiiiiiiiii e 6
3.8 Critical interface and MAtErialS ..........cceii it e et e e et e e e st e e e e tte e e eanneee e enneeeeaneeeeenee 7
3.9 Lead and terminal fINISH ... ..o ettt et e e e ettt e e e e e e et e e e e e e e e aannnrneeaaaeaannnnans 7
B I Y =T (T TR TP PP U PP OPPUPPTPRRN 7
3.10.1 Marking 0N €aCKH GEVICE .......couiiiiiiiiii ettt e et e e st e e e 7
3.10.2 Marking on initial container (UNit PACKAGE). .......cooiiiiiiiiiii s 8
3.10.3 SPECIAI MAKING ...ttt e oo e et e e e e e e et e eeeeeeeaaaaeaeeeeeeeeaasnsaeeeeaaseaassssaseeaesesansbaneeaaeaans 8
R 0 B B s 0 S T 1= 01 Y P 8
3.10.3.2 Beryllium oxide package identifier .............ooiiiiiioiiee e 8
3.10.4 Marking 1€GIDIIILY ...ttt e e ettt e e e e et e e e e e e e et e e e e e e e e e e nrneeeeeeeeaan 8
3.10.5 Polarity marking of unidirectional diodes and thyriStors. ............ccociiiiii i 8
G T 0 TR B o o 1Y 8
R T2 1) 4151 (o] £ T PSPPSR 9
0 B L0 G T = | RSP RSPPRRSO 9
3.10.6.1 JAN @nd J MaArKiNgG ......oeeiiiiiiee ettt e e e e e ettt e e e e e et r e e e e e e e e — e eeaeeeaaaarraneaaeeeannnaes 9
3.10.6.1.1 JAN Branded PrefiX ......uuviiiiieiiiiiiiie et e e e e e e e e st e e e e e e e e st e e e e e e e e e et raraaaeaaas 9
3.10.7 Manufacturer's designating SYMDOL. .........cooi i e et e e e st e e et e e e e e e e e annee e e eneeas 9
R B ORI I To 1= o1 7= 1) oo [ S 9
3.10.8.1 Lot identification code SUFfiX I8Her ... ... e e e 9
3.10.8.2 €O fOr PIANTS .....ceiiieiieiiie ettt e e e bt et e e et e s 9
IS g1 o] o] ale et ] 1) F=1 14 T £ P SO UUPTPRRN 9
BT (OIS ST oY - 117 | o] o PR 10



MIL-PRF-19500R

CONTENTS
PARAGRAPH PAGE
B Tt O L B 1Y IS 3 4 E= T (1 o [PPSO 10
B 0 0 B 0o T T VA ) e o |1 TSRS 10
3.10.12 Manufacturer's name, abbreviation, or trademark...............oiiiiiiiiieeeee e 10
3.10.13 MAAFKING OPLION ..ttt e e ettt e s bt et e e san et e e e b bt e e e nne e e e nane e e e abreeennee 10
I I IS To ] [o (=T = o 11 PO PSP P PP PPPP PRI 10
R Tt 2 S I oo o1 (o PO PPRRRTRRNE 10
3.13 Recycled, recovered, environmentally preferable or biobased materials.............ccccooiiiii i 10
R L U ] (] o SRR
BT SR o T4 (g aF= 1 ] T o PRSP PPRPPRRRPINE
A | 0N I T OSSR
4.1 Classification of inspections
4.2 Quality system............
4.3 Device verification
4.4 Test modification, reduction, or €liMINAtION. ............ueiiii e e e ees 1
5. PACKAGING. ...ttt ettt ettt e ettt ekt e bt e ekt e e R bt e et e e eab e e e Ee e en bt e eaEeeen b e e enteeenbeeenteennbeeenreennns 11
LT I - To1 - To | oo PRSP PPRPPTRRPNE 11
LS O = PSP 11
O 2 I [ (=g T [=To [T T PP UPUPRTRNE 11
6.2 ACQUISITION FEQUITEIMENTS ... e e e e e e e e e e e e e e e e e e e e e e e e e e e aeaaaaaeaeas 12
(S B O o = (=T [T =T g 1=T o SO PO OO PPUUUPPP PPN 12
LS o - [ = USRS 12
Lo I @ LU= 113 o= o) o [P PPRRRTPNE 13
6.4 SUPErseSSION INFOMMEATION .......oiiiiiiii ettt et e e st e e e bt e e et bt e e enne e e s nabeeeeas 13
6.4.1 Methods Of QUALIfICALION .........oiiiiiiiiii e e e e e e e e e e e e e e e e e e e e e e e e s sensnraeeeens 13
LS @ 1V I ()4 4= SRR 14
6.5 Subject term (K€Y WOrd) lISHNG ... ..ceeiiiiie ettt e e s e e st e e e e n e e e annee e e ennee e e anneeeean 14
LT | 14
6.7 TiN WHISKET GrOWEN ...ttt e e b e e et e e s e e e ek et e e et et e e nnn e e e s nareeeeas 14
6.8 Changes frOM PreVIOUS ISSUE ........ciiiiiiiiiiiiie ettt et et r e e st et e sttt e s e e e e s ab b et e e aatn e e e nnn e e e s nnreeeeas 14
DEFINITIONS ...ttt ettt ettt ettt ettt sttt et e ettt esa et e E et e eaee e e ket e aa e e e eR bt e em e e e oR bt e emse e se bt e emseesh b e e emeeesabeeamneesnbeesnneennnis 15
R ST 0 | PRSP 15
N RS T o oL R PO PP OUPPPOTPRN 15
A.2 APPLICABLE DOCUMENTS ...ttt ettt ettt et e e ettt e e e st e e e s bt e e e et e e e e ameeeeesmneeeeasbeeeeanneeeennneeas 15
A.3 SEMICONDUCTOR COMMON DEFINITIONS. ...ttt ettt e e et e e e 15
A.3.1 ADbsolute MaximuUM FAINGS ......cooi ittt e e e e e ettt e e e e e e s e e e e e e e e e eanneeeeeaeeeeannnenee 15
F N N 441 o1 L= T L= 0 oL = | (1 15
NG TR T Y T To = TSP EURTN 15
ALB.4 ASSEMDIY IO, .ot e e et e e e e bt e n e e e e ean 15
F N I o S TH o] [ OSSP 15
A.3.5 SPECIfICAtION SNEEL. ... et 15
A.3.5.1 MIL-STD-750 dELalIS ......coeiiieiieiiiiie it e e et e e st e e e st e e sante e e e snneeeeannreeeenee 16
F N I =1 o Tl (13T [PPSO PURRRPIN 16
A.3.7 BreakdOWN VOIBQGE ....cooi ittt e oo ettt e e e e e ettt e e e e e e e e e sneee e e e e e e eaannteeeeaeeeaaannneee 16
NG RS 7= 1= 4o o | SRS 16
F N IR B 0= 11N o U1 1 = TSRS EERTN 16
A.3.10 CaSE tEBMPEIALUIE ...ttt ettt e e et e e ettt e s st e s se et e e ab e e e snne e e e naneeeeas 16
N Ry I O 1 oo [ U PRRN 16
F N T B O 4 = = Tox 1= 4 £ o PSRRI 16
N Ty B B 070131 (oI ] = 1 =SSO PURTRRPIN 16
A.3.14 CONSTANT CUMTENT SOUICE ... ..eiiiiiiiie ettt ettt e e e e et e e et et e sane e e e e anbeeeeanbeeeesnneeeennneeeean 16
A.3.15 COoNStANT VOIIAGE SOUICE .......eeieiiiiie ettt e e ettt e ettt e e et e e ettt eeeaneeeesenseeeeanseeeesnneeeeanneeeean 17
NG T LG B 1Yo £V o 1= PSRRI 17
A.3.17 Electrostatic discharge sensitivity (ESDS) .......c..oiiiiiiiiiie e 17
A.3.18 ENGINEEriNg @VAlUGLION .........eiiiiiiiie ettt et et e e 17
A.3.19 Expanded MetalliZatioN...........cooiiiiiiiie e 18
A.3.20 FalUIE @NAIYSIS.......eeiiiiiiiiiiie e et e et e e e ean 18



MIL-PRF-19500R

CONTENTS
PARAGRAPH PAGE
F NG T2 B o 4= 4o o] = T PP 18
A.3.22 Failure mode and effects analysisS (FIMEA) .........coo it e e e e e s e e e nnneeeean 18
A.3.23 Hermetically sealed PaCKage ............uuiiiiiiieee et e e e e et e e e e e e 18
A.3.24 IMPUISE WAVETOIM....ceiiiii ittt ettt sttt e e e b e e sat e e e se et e e ab et e e nnn e e e e naneeeeas
A.3.24.1 Virtual front dUratioN ... ..ottt e e e e ettt e e e e e et e e e e e e e e e ansbeeeaaaeeaann
A.3.24.2 IMPUISE AUIALION......cciitiiiiiitie it e et e ettt e e st e e e et e e sate e e e s e e e e abbeeeenee
A.3.25 Internal Free Cavity Volume
AALB.26 LN ittt et E e e e b e b et e bt b e e e bt et e e e et e nne et e e n
A.3.27 Metallurgical bond, diode construction, and thermal matching. ...........ccccocviiiie 19
A.3.27.1 Double Plug CONSIIUCHION......coiiiiiiiiii et e et e e e e e et e e e e e e e sntneeeeaeeeenn 19
A.3.27.2 Dash-0N€ CONSIIUCTION .........ooiiiiiiii ettt e e e et e e e e e et e e e e e e e e sntaeeeeeaeeanan 19
A.3.27.3 Category | metallurgical DONG ............oiiiiiiiieii et e e 19
A.3.27.4 Category Il metallurgiCal DONG ...........oooiiiiiiiiie et 19
A.3.27.5 Category Il metallurgiCal BONG ...........cooiiiiiiiiiii et 19
A.3.27.6 Non-cavity double plug QIO ........cocuuiiiiiiiii it 19
A.3.27.7 Thermally matched axial leaded diOdES ........ ... eeaenes 19
A.3.27.8 Metallurgically bonded-thermally matched-noncavity double plug construction. ............cccccccceunnnnne. 19
E N o S T i e | =TT OSSP 19
F R T I o = 10 o | = T PSRRI 19
AL3.28 INOISE FIQUIE ...t e ekt s et e e s e e e e bt e e e st et e e ee e e e e e bt e e e nnr e e e e e ean 19
F N B2 I @ o 1= 3 W {1 U | OO T PO SO T PP UU PP OTPRON 20
AL3.30 PACKAGE TYPE. ettt E et e e e e bt e e e s 20
A.3.30.1 Case iSOlated PACKAGE. .......uuii ittt ettt e e 20
A.3.30.2 Metal Electrode Leadless FAce (MELF). .........oooiiiiiiiiiiice et e et a e 20
F NG TR o B o 1Y o [ o T SRR 20
AALB.32 PUISE. ..ttt bbb E e b bbbt b e et e e e bt n et nre s 20
A.3.33 PUISE @VEIAGE tIME ...ttt ettt e e e e et e e e e e e e e e e e e e e e e e e e neaeeeeeeeaaanneaee 21
A.3.34 PUISE dEIAY tIME .. .ot e et e e e e s 21
AL3.35 PUISE Fall TIME. ...ttt ettt et e e e e ettt e e e e e e e e naeeeeeaaaeaaannebeeeaaeeaaannssneeaaaeaaannnens 21
AL3.36 PUISE FISE HIME. ...ttt e e ettt e e e e ettt et e e e s sasaeaeeeaeeeeansasbeeeeaeseaannsseeeaaaeaannnsnes 21
AL3.37 PUISE StOragE tIME ... ettt ettt s st e s na et e e et e e e nane e e e e e eas 21
F N TRt B U] T C (103 PSP PRRTN 21
A.3.39 Quality level certification Mark ..........cc.eiiiiiii et e s 22
A.3.39.1 QUAILY TEVEI JAN ...ttt ettt e et e e ettt e e e bt e e et e e e nte e e e nnneeeeanteeeenee 22
A.3.39.2 QUAIILY 1EVEI JANTX ...ttt ettt e et et eeab e te e e e e b e e e n 22
A.3.39.3 QUAIILY 18VE] JANTXV ...ttt ettt ettt et e et e e e e b e ene s 22
A.3.39.4 Quality [EVEI JANS ...ttt e e e 22
A.3.39.5 QUAIILY IEVEI JANP ...ttt e e 22
A.3.39.6 QUAIILY 1EVE] JANPTX ... ittt ettt e et e et esa b e e e abeeeabeeebeesnbeeebeeanbeeeseeenneean 22
A.3.39.7 Quality 16VE]I JANPTXV ..ottt ettt e e a e et eeab e e e beeenbeeebeeenbeeateeenneean 22
A.3.39.8 Quality [EVElI JANHC ... et e et e e et e e et e e et e e s nte e e snneeeeanteeeenee 22
A.3.39.9 Quality [EVEI JANS ...t e e et e e e te e e e nnee e e e nreeeenee 22
NG T I =T [ 1) i £ 1 0 =Y 22
A.3.41 Radiation hardness assurance (RHA). ... ..ot e e e e s et e e snaee e e anneeeean 22
F N R S | 110 To OO PR PPRN 23
A.3.42.1 Targeted PAramMeEter ... ..ottt e e 23
ALB.43 REVEISE DIAS ... . ettt e e e ettt e e e e et bt teeeaeeeea s aeteeeae e e e e nebeeeeaeeaaannraeeeaaaeaaannraes 23
A.3.44 SEMICONAUCION GEVICES. ... ..eiiiiiie ettt ettt e ettt e e e e e ettt e e e e e e sasaeteeeaeeesaasnsbeeeaaesaannnsaeeeaaaeaannnsees 23
F N T o B I 1 (=Y [ T [ PSPPI 23
PN R RIS T=1 0 g1 oo g To 18 3 (o] il [T Yo [ SRR 23
P NG T N GRS 4 g oo o To [H oy (o) ol [0 T Tox 1 ) o U 23

A.3.47 Short circuit
A.3.48 Small signal

A.3.49 Stack Junction reCtifier AIOTE..........ooiiiiii e 23
A.3.50 STOrage tEMPEIAtUIE ... ...coi ittt ettt e ea e e e ettt e e ean 23
A.3.51 Temperature COBTICIENT .........coi i ettt 23



MIL-PRF-19500R

CONTENTS
PARAGRAPH PAGE
A.3.52 Thermal COMPreSSION DONM .......ccoiiiiiiiie et e e e e e e e e s e e e e e e e e e e eaarbeeeeeessessnsseeeaeeeeannnsnes 23
A.3.53 Thermal €QUIIIDIIUM ........ i aae e eaeaeaeaenensnessasnsasssnsnsssnsnsnsnsnnnsssnsnsnnnnnnnnn 23
A.3.54 Thermal FESISTANCE ......cooeeieeiee ettt ettt e e e e ettt et e e e e e e e ane e e e e e e e e saanneeeeeaeeeaannnnnee 23
F NG R Lo T 11 1151 (o ST O PO T PP UUPPPOPPRON 23
F NG IR I I =0 F] 1= (o USSR 23
A4 TRANSISTOR DEFINITIONS ...ttt ettt et e e e ettt e e et e e e e s ba e e e e sbeeeeansaeessnsseeeasbeeesansaeeeenneeas 24
A.4.1 Junction transistors, MUItiHUNCLON TYPES .......eeiiiiiiii e 24
N g = 7= T OSSPSR 24
N I 0] | [=Y o (o OSSPSR 24
N I T 01 (o) 3 o U 4 =Y o | OSSR 24
N R Yo 1 =Y OSSN 24
YN By B ST [V g T 1 o TR oo | F=Y o1 (o (NSRRI 24
YN g B G TN W g o 1 o T =T 1 011 1 (= RPN 24
F N S B A - | (1 = o) o [PPSO UPRRP 24
A4.2 UNiJUNCHON TraNSISTOIS .....eiiieiiei ettt e e et e e e sane e e e eeas 24
F N B Y= o o1 PRSPPI 24
A.4.2.2 UNGUNCHON TraNSISTON. ... .. e saessssssssssnsnsnnnsnnnsnnnnnen 24
F N Y £ 11 = Y o Yoo | TP UPRTP 24
A.4.3 Field-effeCt transiStOrs (FET). ..o i i iiie ettt ettt e st e e et e e ettt e e e aneeee e eneeeeeanseeeesnneeeeanneeeean 24
A.4.3.1 Depletion-mOde OPEIratioN ..........c.ueiiiiiiie ittt st e s 24
A.4.3.2 Depletion-type FET ...ttt e e 24
F N TR T B - 11 o EO U OO P PRSP PPPRPPSOt 24
A.4.3.4 Enhancement-mode OPEration ...........c.eiiiiiiiiiiiiie ettt 24
A.4.3.5 Enhancement-mode FET. ... ..o e e et e e e e et e e e e 24
G T N OSSPSR 24
e T A - | (- OSSR 24
A4.3.8 InsUlated-gate FET ... ..o et e ettt e e e e et et e e e e e e st e e e e e e e e e e ntbeneeeeeeaan 25
A4.3.9 JUNCHON-GALE FET ...ttt ettt e e s e e et e e e sate e e e sane e e e anreeenaaee 25
G Ty O I 1V @ 1] e PSSP 25
N Tt I B\ o o P= o T = N e PRSP UPRTP 25
A4.3.12 P-Channel FET ...ttt e e e e ettt e e e e e e et e et e e e e s s e nsbaeeeaeeeeantbaaeaaaeeann 25
N Tt 1 TS Yo 10 o YRR SOPRTP 25
A.5 DIODE AND RECTIFIER DEFINITIONS .......ooiiitiiiiiiii ettt ettt e et e e e st e e e st eeeenteeeesnneeas 25

A.5.1 Signal diodes and rectifier diodes
A.5.1.1 Semiconductor rectifier diode

A.5.1.2 Semiconductor SIgNal dIOE ..........ceiiiuiiiiiiie e e e e e s e e e et e e e te e e e snee e e e nneeeeenee
AL5.2 MICIOWAVE QIOES. .....ciiiiieiei ettt e e e oottt e e e e e e et ettt eeaa e e e e saeeeeeaaaeaaannsseeeaaeeaaannssneeaaaeaaannnens
A.5.2.1 Detector diode.............cceneee
F NI €10 14 o[0T [PPSO PRTP 25
A.5.2.3 Impact, avalanche, and transit time diode (IMPATT). ...occuiiiiiiiie e 25
A.5.2.4 Limited space-charge accumulation diode (LSA).......ccuuriiiieiiiiiiee e 25
T8 5 T 1Y = (o 1= o I Y- 25
A.5.2.6 IMICTOWAVE QIOTE ......eeiiiiiiiiee ettt e oottt e e e e et bttt e e e e e e s nb b e eeeee e e e e nebeeeeeeeeaantbeeeeaaeaannn 25
F R T A |V (Y o[ o T [ PSRRI 25
A.5.2.8 Trapped plasma avalanche transit time diode (TRAPATT) ....c.eiiiiiiie e 25
F N TG T W[ a1 e [T o [ PSP RURTN 26
F R T Tt I 01 oo 1= o [T o L= PRSP UPRTP 26
F NI I = 7= Tor 141 = 1 o o oo =PRSS UPRRP 26
A.5.4 Voltage-regulator and voltage-reference diodes...........cc.uvuiiiiiiiiiiiiiiiec e 26
A.5.4.1 Voltage-referenCe dIOUE .........ooiii i e e e e et e e e e e e s st e e e e e e e e sntbaaeeaaeeann 26
A.5.4.2 Voltage-regulator QIOE..........ooui ettt e et e e e e e e et e e e e e et eeaeeeaan 26
F NI U4 (=Y a1 ol =Y 181 E= o] i [T [ 26
A5.5.1 Current-regulator IO ...........ooiuiiiiiiiie et e et s e e e 26
F N N SR V- =T (o] o oo L= RSP RURTN 26
F NN T Y £ - Tox (o] e [ oY [PPSO PRTP 26
A5.6.2 TUNING GIOGE ...ttt ettt e bt e e e b et e e ab et e e eab e e e e et b e e e eabe e e e sabeeeeabbeeenaee 26



MIL-PRF-19500R

CONTENTS
PARAGRAPH PAGE
A.5.7 TransieNt VOIAGE SUPPIESSOIS. ....cciiiuiiiiiieeeee ittt ee e e e e setb e e eeeeeseet e aeeeaeeesaasaareeraeessassssseeeaeesaaassseneaaassasnnsnes 26
e T B = T4 1 (o ) PP PO PPRRN 26
A5.7.2 AVAlANCRE-JUNCHION ... ettt e e e ettt e e e e e e sttt e e e e e e s nebeeeeeeeeeantneeeeaeeeannn 26
A5.7.3 Clamping VOIBGE .....ccoiiiiiiiiiii ittt ettt e e s e e e st e e e nate e e e s e e e e anreeenaee 26
AB5.7.4 Clamping FACIOT .......oii ittt e ettt e e s e e e et e e e nate e e e e e e 26
A5.7.5 Peak impuUISE CUITENE ......cooiiiii et a b e st e rne e e et e e e naee 26
A5.7.6 SEANADY CUITENT. ...t et e ettt e e et e e et e e sttt e e sabeeeeabbeeenanes 26
A.5.7.7 Repetitive PEAK PUISE POWET ......... e asssssnsnsnsnsnsnsnnnnnen 26
ALS. 7.8 RESPONSE M .. nssnssnsnnnnnsnnnnnnnnnen 26
A5.7.9 VOIAGE OVEISNOOL. ...ttt e e e e ettt e e e e e e et et e e e e e e e sntbeeeeaeeeaann 26
A5.7.10 FOrward SUMGE CUIMENT....... ..ttt ettt ettt e e e e e et bttt e e e e e e s nbbeeeeeeeeaanebeeeeeeeeeantneeeeaeeaannn 26
A5.7.11 Working PaK VOIAGE .........eiiiiiiiiee ettt s e e e s e e e 27
A.6 CLASSES OF THYRISTORS DEFINITIONS ... ..ottt ettt s beesne s 27
F N T I 77415 o PO SO OUPPPOTRIN 27
A.6.1.1 Bi-directional diode thyriSTOr..........oiiiiiiii et 27
A.6.1.2 Bi-directional triode thyFiSTOr..........oo e e e e e et r e e e e e as 27
F N Ty I NN o T= L= {0 1) (o PRSPPI 27
ALB. 1.4 P-gate thyFiSTOr. ... it e ettt e e e e et et e e e e e e e ntbe e e e e e e e e antneneeeeeaanan 27
A.6.1.5 Reverse blocking diode thyFiStOr. ..........cooi et e e 27
A.6.1.6 Reverse blocking triode thyFiStOr. ..........ooiiiiiiii e 27
A.6.1.7 Reverse conducting diode thyFiStOr.........oocuiiiiiiiiii e e 27
A.6.1.8 Reverse conducting triode thyriStOr..........cc.oiiiiiiiii e 27
AB. 1.9 TUMN OFf BNYTISTON ... et e b e e st e e s e e e abb e e e naes 27
A.6.2 PhySiCal SITUCIUIE TEIMIS ... .iiiiiiiiiiiiii et ssaessaessasssssssssssnsssnsnsnsnsnsnsnsnnnnnen 27
ALB.2.T GALE ...t E e et e et e e bt e et et e e aeenne s 27
AB.2.2 MaIN TEIMINGIS ...ttt e e st e e s e e e s e e e st e e e s nnn e e e s e e e anreeennee 27
A.6.3 Electrical characteristic and rating terms ............oeiiii e 27
A.6.3.1 Anode to cathode voltage-current characteristic (anode characteristic)..........cccoccvviiiciiiii e 27
A.B.3.2 BreaKOVEr POINT. .....oeiiiiiieeete ettt e et e e e E e n et e e e e e e 27
A.6.3.3 Negative differential reSistance region ...........oouuiiiiiiii e 27
AB.3.4 Off IMPEAANCE ...ttt ettt e et e e s b e e aate e e e s et e e atbeeennes 28
ALB.3.5 Off-STALE ..eeeiiiiii et et e e e 28
A.B.3.6 ONIMPEAANCE.......uuiiiiii ittt e ettt e e e e e et e et e e e e e e s atbeeeeaeeeesssbaeeeeeeesansbaseaaeeessantsnnneaeeeann 28
ALB.3.7 ON-SEALE ... ettt e e s 28
A.B.3.8 PriNCIPAl CUITENT ... aan s sasasasnsasnsnnnsnsnsnnnsnsnsssnsnsnnnsnsnsnnnnnnn 28
A.B.3.9 PriNCIPAI VOIAGE .....eeeeeeeeieieci ettt e ettt e e e e e e et et e e e e e e st et e e e e e e e anbaeneeaeeeanan 28
A.6.3.10 Principal voltage-current characteristic (principal characteristic)............cccocvviiiiiiicic e 28
A.6.3.11 Reverse blocking IMPEAANCE. .........cuiiiiiiiii ettt e e e e 28
A.6.3.12 Reverse bIOCKING STAtE .........coiiiiiiii e 28
A.6.3.13 SWItChING QUAAIANT.......coiiiii ettt s et e e et e e e 28
A.7 OPTOELECTRONIC DEVICE DEFINITIONS ..ottt sttt e 28
A.7.1 OPLOEIECIIONIC AEVICE ...ttt e e e e e et e e e e e e e et aeeeeeeeseasssbeeeaeesseasnsaeeeaeeeaannnsnes 28
N A Iy B O 1Y = Y =] I =Y T =Y o OSSR 28
AT.1.2 DArK CONTILION ..t e e e e e s e e e st e e e s ne e e e sanneeeennreeennne 28
AT 1.3 DArK CUITENT ...ttt ettt r et e e ekt e e sttt e e s e e e e et b e e e eate e e e sanneeeanreeennee 28
F N I A I To | | Qo0 4 (=Y o | O SOUPRTP 28
A.7.1.5 PhotoCONAUCHVE QIO ....cccuiiiiiiiiiii ittt st e e st e e e e 28
ALT.1.6 PROTOCUITENT ...ttt ettt e e et e e et e e s abe e e e sabeeeeannbeeennee 28
AT AT PROIOAIOAE ...ttt ettt e et e et e st e e te e s r e e e neeene s 28
A.7.1.8 Photodiode, @ValanChe. ...........ccouiiiiiiiiieciie ettt e 28
N A IR I o o] (o =T 401 1 (= PSP PU PRSP P PRSI 28
A.7.1.10 PhOtOSENSItIVE AEVICE ...ttt e et e e s e e e e e nreeenanee 29
N 0 Bt B B = 0 (0] 1 1Y/ ] (o ) RSO UPRRR 29
AT.1.12 PROOITANSISTON ...ttt ettt e e s e e e et e e e nate e e e s e e e anreeenaee 29
A.7.1.13 PhotOVOIAIC QIOTE........eiiiiiiii ittt e e st e e e e e abb e e e naes 29
A.7.2 PhotOBMIttING GEVICES. ... ..iiiieiiie ittt ettt et e e st e e et e e et bt e e snne e e e nabeeeeas 29



MIL-PRF-19500R

CONTENTS

PARAGRAPH PAGE
A.7.2.1 Avalanche IuMINESCENT AIOTE ........cc.eiriiiiiiiiiie ettt 29
A.7.2.2 Infrared emitting IO ..........ooiiiieiiiiiee et et e et e e e s e e e et e e s nte e e e eneeeeanneeeeenee 29
A.7.2.3 Light @mitting QIO ...t e e et e e e e e e et e e e e e e e et eaeeeaan 29
A.7.2.4 RaAiant €ffiCIENCY .....coiiiiiiiiii e 29
ALT.3 OPIOCOUPIETS. ...ttt ettt s e e ek et e e ae et e e sa et e e e bt e e e st et e e aabe e e e anbr e e e nnn e e e e naneeeean 29
A.7.3.1 PhotodarlinGton COUPIET ........uiiiiiee ettt e e st e e e e abb e e e e 29
A.7.3.2 PhotOdIOAE COUPIET ...ttt ettt e e et e e st e e rab e e e e abbeeenanes 29
A.7.3.3 PhOtOtNYFISTOr COUPIET ... sssssssssssssnsnsnsnsnnnsnnnnnen 29
A.7.3.4 PhototranSiStOr COUPIET ........uueiiiii s sssssssssssssnsnsnsnsnsnsnnnnnen 29
A.8 ELECTRICAL AND ENVIRONMENTAL STRESS SCREENING DEFINITIONS.........cccoiiieiiiiiiie e 29
A.8.1 Electrical and environmental StreSS SCrEENING. ......ccoiiiiiiiiiiiii e e e e e neeee 29

A.8.2 Power burn-in .........cocovviiiiinieene

A.8.2.1 Rectifying ac power burn-in

A.8.2.2 Steady-state dC POWET DUMN-IN .. ...iiiiiiii et e et 29
A.8.3 High temperature reVerse DIas ...........ccuiiiiiiiiiii e 29
A.8.3.1 Steady-state dc high temperature reverse bias............ccoueeiiiiiiiiiiiie e 30
A.8.3.2 Half-wave high temperature reverse bias............c.ccoooiiiiiiiie e 30
A.8.3.3 Full-wave high temperature blocKing bias ...........coooiiiiiiii e 30
R T @ o =Y -1 1o T =SS 30
A.8.4.1 Rectifying ac operating life ...........oeei i e 30
A.8.4.2 Steady-state dc operating lIfe.........ooi i 30
A.8.4.3 Intermittent Operating life. ........oo i 30
A.8.4.3.1 Rectifying ac intermittent operating life...........ooouiiiiiii e 30
A.8.4.3.2 DC intermittent operating life. ...........ocouiiiiiiii e 30
F N oI =1 o Ted (10 To I 1) = PSP PURTRRIN 30
A.8.5.1 Steady-state dC bIOCKING IfE .........oeiiiiiieeei et e e e e e e enes 30
A.8.5.2 Half-wave DIOCKING T ......coeiiieiie et e e e e et e e st e e e smneeeeenneeeeenes 30
A.8.5.3 Full-wave BIOCKING lIfE .....ccoiiiiiiiee et e e 30
A.8.6 Temperature CyCliNg (AIr tO @I). ......eeiiiiiiie et e e e e e 30
A.8.7 Thermal shock (liquid tO lIQUI). ......eeiiiiiiiiiiei ettt e e 30
A.8.8 Thermal IMPEAANCE .........eiiiieiiie ettt e e e bt e e e st et e e ea b et e e et b e e e nane e e e naneeeean 30
F R R RS T (o[ PO SO OUPPPOTRRN 30
ABBREVIATIONS AND SYMBOLS ......oootiiitieitit ettt ettt sttt e st e e te e s e e beenne e e reennee s 31
BT SCOPE. ...t E e bt e et ettt e e r e et eer et enar e nens 31
I IS Yoo o -SSRSO ORI 31
B.2 APPLICABLE DOCUMENTS ...ttt ettt ettt ne et sa et s a e e e st e s et e st e ene bt e et e e na b e e nnreeners 31
B.3 SEMICONDUCTOR ABBREVIATIONS AND SYMBOLS........coooiiiiiiieecirte et 31
B.3.1 ADDIEVIALIONS. ... e 31
BL3.2 SYMDOIS ... . ettt E ettt R bt e Rt e e R bt e eR e e e Rt e e eneeeenbeeenreennbeeanneennnas 33
B.4 TRANSISTORS SYMBOLS ... .ottt ettt e st e e st e e sttt e et e e sabeeaateesabeeameeesmbeeanseessbeeanseesnbeeanseesnnes 34
B.4.1 JUNCHON TrANSISIOIS ...ttt ettt ettt e e e sar e st neb e ean e e ne e e seneenenas 34
B.4.2 FET SYMIDOIS . ... nnnnnnnnnnnnnnnnnn 38
B.4.3 Unijunction transistor SYMDOIS ..o it e e e e e e e e e e 41
B.5 DIODES AND RECTIFIERS SYMBOLS ...ttt sttt sttt ettt nnne e 42
B.5.1 Diodes and rectifier SYMDOIS. ........oc.iiiiiiii e 42
B.5.2 Microwave diode SYMDOIS..........oiiiiiiiiiiie ettt 44
B.5.3 Tunnel diodes and backward diode SYMDOIS ...........ccoiiiiiiiiiiiiii s 44
B.5.4 Voltage regulator and voltage-reference diode SymbOIS............cciiiiiiiiiii 45
B.5.5 Current regulator diode SYMDOIS............uuiiiiiii e e e e et a e e e e aeaa e e 45
B.5.6 Varactor diode SYMDOIS ..........u s nnnnnnnnnnnen 46
B.5.7 Transient voltage SUPPreSSOr SYMDOIS ......coooi i et e e e e e et eeeaeeeaan 46
B.6 THYRISTORS SYMBOLS ...ttt ettt ee et a bttt e bt sat e e eab e e st e e ne bt e st e e nab e e nareeners 47
B.6.1 TRYISIOr SYMDOIS ...t e e b e e et e e s e e e b e e e ean e e naneeas 47
B.7 OPTOELECTRONIC DEVICES SYMBOLS ...ttt ettt sre e snnee e 51
B.7.1 OptoelectroniC deVICE SYMDOIS .........ciiiiiiiiiitie ettt e et 51
B.7.2 Photosensitive deViCe SYMDOIS .........ooi i 51



MIL-PRF-19500R

CONTENTS
PARAGRAPH PAGE
B.7.3 Photoemitting deVICE SYMDOIS .........coiiiiiiiii ettt e e e e e e e e e et e e e e e e e eesntbeeaeaaeeaan 52
B.7.4 Optocoupler (photocoupler and opto-isolator) Symbols. ..........cocueeiiiiiiiiiie e 52
QUALITY MANAGEMENT PROGRAM. .. .ottt ittt ettt ettt sttt s bt e st st e s e e st nab e sanee s 53
(O3 BT 00 L ST STOU R OUPRPROt 53
O3 I R Tt o T o1 SO O O SO U PR OPPPP PRSP 53
C.2 APPLICABLE DOCUMENTS ...ttt ettt ettt ettt ettt et et e ettt e be e e bee e st e e e abee e sbeeeaseeeabbeesneeesbeeenneeesbaeanneeenes 53
L2 B € 1= o1 | PP ETRS 53
C.2.2 Non-Government PUDIICAtIONS ...........iiiiiiiiiiii et e e e e e e et e e e e e e e st e e e eaaeeesnsanaeeeens 53
(O I @ o [T o) il o] =Tot=Te [=Y o ot RSP ER R 53
C.3. QUALITY MANAGEMENT (QM) PROGRAM ..ottt ettt ettt ettt nnee e 53
C.3.1 QM approach
(2R Tt T B @ /I o =1 o T U TP PP PP PUPPPOPI
C.3.1.1.1 Quality imProVemMENt PIaN..........coiiuiiieiieee et e e 54
C.3.1.2 FaIUIE @NAIYSIS .....ceiiiiiieiiii ettt 54
C.3.1.3 Statistical process control (SPC) Plan..........ooueiiiiiiiiiii e 54
C.3.1.4 Certification and qualification PIaN. ...........cooiiiiiii e 54
C.3.1.5 Conversion/review of CUSTOMEr reqQUIFEMENTS .........cccuiiiiiiei e e e et a e e 54
C.4 TECHNICAL REVIEW BOARD ......oootttititiitit ettt ettt ettt b et sae ekt abe e bt abe e e sttt e nbe e e nbeeenneeenbneennee e e 54
C.4.1 TRB reSPONSIDIlItIES ... ...uveiiiiiiiiiieiie e e e e e e e et e e e e e e e e et b e e e e e e e e e eatbeeeeeeeeesensnnreneeas 54
C.4.1.1 Organizational STTUCIUIE ..........ouiiieiee et 54
(O I = o [ 1= T U PP
(O T I = 3o TV PSP RS
C.4.4 TRB authority
C.4.5 TRB Status MEPOIING. ... .uieiiiie it e ettt e e e et e e e e e e e e et e e e e s eaaabeaeeeeaeeesssatbaeeeaeeessasbsseeaaeessansnnneeeens 56
C.5 QUALITY PLANNING ...ttt ettt ettt ettt ettt bt be e ekt e bt e e sk et e bt e e ket e ebe e e nbeeenaeeenbneenneee e 57
C.5.1 Product qUality PIanning .........coceeeeiiiiie e eee et e e sttt e e et e e e et e e e et e e e e anae e e e e tte e e eanneeeeanneeeeanreeeeaanee 57
C.5.1.1 Technology process fIOWCHANt ............ooiiiiiiiiie e s e e e e e eee e e e eneeas 57
(ORI o 1V 1 =PSRRI 57
(O TR A 7o) o1 (o] I o] F=T o 1S O PO S PU PP OPPPPP PRSP 57
C.6. QM CERTIFICATION. ...ttt ettt ettt ettt ettt ettt e e bt e e ae e e s he e e bee e sk e e e be e e sbeeeaneeesebeeneeesbeeenneeesbaeanneeenes 57
C.6.1 QM program CertifiCation PrOCESS........cciiuiiiiiiiii ettt e e et e 57
C.7 CHANGE PROCEDURES .......cooitiiiiiiitit ettt ettt ettt sae e e he e be e e skt e e abe e e sbeeeaaeeesbbeeneeesbeeenneeesbaeanneeenes 58
C.7.1 Design, construction and process change control ProCEAUrES ...........cccuuviirieeiiiiiiiiiiiee e 58
C.7.1.1 Change NOIfICALION ..........eiiiiiii et e e e e e e e e e e e e eeeeeeaasbeeeeaeesesnsbaneeaeeeaan 58
C.7.2 Design and process methodology Change..........ccoiiiii i e e e e 58
C.8. QUALIFICATION, VALIDATION, OPTIMIZATION, AND CONTINUOUS IMPROVEMENT .......ccccoviiiiiinieens 58
C.8.1 QML PrOCESSING ...veeeiutreteiuiete et ee ettt e e et e e et e e et bt e e e aa bt e e e abe e e e s ek et e e aa b et e e sbe e e e e asbe e e e anb bt e e esne e e s aaneeeeanbneeennee
C.8.1.1 Design qualification
C.8.1.1.1 General elements of a design qualification program ............ccccviiiiiiiie i 59
C.8.1.2 Detailed elements of a design qualification program............cccccoiiiiiiiiiii i 59
C.8.2 Process OPLIMIZALION ........ooiiiiiiiiiiii et e e e e e e et e e e e e e e e s bt eeeeaeeeesatbaaeaeaeessansanaeeeens 59
(O S 07 B =Y Qo] o] 1190172 i oo HA PRSP UPPRPN 60
C.8.2.2 Methods of test OptIMIZAtION ............uiiiiiii et a e e 60
C.8.3 Process validation: On-going reliability or conformance inspection............cccccoveiiiiiii i 60
C.8.3.1 On-going reliability gUIdANCE CrItErTa ..........uiiiiiiii e 60
C.8.3.1.1 General elements of an on-going reliability program ............ccccooiiiiiiiie i 60
C.8.4 CoNtiNUOUS IMPIOVEMENT. ..ottt ettt ettt e et e e sbt e e e sa bt e e e s bb e e e enee e e s sabeeeeabneeennee 61
C.8.4.1 Quality and productivity IMPrOVEMENT ..........oocuiiiiiiiiii e 61
C.8.4.2 Measures and MEthOAOIOGIES ..........uuiiiiiiiieiiiiiii e ettt e et e e e e e e e e e e e e e saae e e e e e e e eesnsbaeeeaeeeaan 61
(O3 TSI @ TUE- 1)o7 (o] o T RS URPSPTSRN: 62
C.9 Maintaining QM program CertifiCation. ............cciiiiiiiiiiii et 62
C.10 Removal Of TRB @UINOTITY ....ccoiiiiieeii ettt et e e e et e e s e e e ene e e e ansteeeenneeeeaneeeeean 62
QUALITY SYSTEM ...ttt ettt bttt b et bt e e bt e okt e e e bt e £t e eeab e e 4 a bt e ea bt e eab e e eab e e et e e sabeeembeenabeesabeenanis 63
[ 2y ST 01 | PRSP 63
D Bt B IS T o= PP PPOUPRRP 63
D.2 APPLICABLE DOCUMENTS ... oottt sttt e st e st e e et e e sab e e amteesabeesmteesmbeesmseessbeeamseennbeesnreesnnas 63



MIL-PRF-19500R

CONTENTS
PARAGRAPH PAGE
D I 7Y =T - | RSP R 63
D.2.2 Non-Government PUDIICAtIONS ..........cooiuiiiiiie et e et e e e e e e et e e e e e e e e satbeeeeaaeeeaan 63
D.2.3 Order Of PrECEAENCE. ........cci ittt e et e e e e et e e e e e e e et aeeeeeeesaaaataeeeeeeesassatbaeseeeseesnsbeeeeaaeaann 64
D.3 REQUIREMENTS ...ttt ettt h et e e h bt e s a et e ek bt e o a e e e ek bt e e a b e e eh bt e ea b e e eh bt e eabeenb b e e embeenabeesaneenanas 64
D.3.1 Responsibility @and @UthOFitY............uoiiiiii e 64
D.3.1.1 Basic and contracted plant reqUIrEMENTS. ...........ooiiiiiiiiiiiii e 64
D.3.1.1.1 Definition of @ MANUFACIUIET ..........ooiiiiiiiii et e e e r e e e e e e beeeeaaeeeas 64
[ 20 T ot I I O = - T To o] = T o | O PTUPOPPUPRRRRE 64
D.3.1.1.1.2 Contracted PIaNt ...........euiiiiiiiei e e a e e e e e e e e e e e annres 64
D.3.1.1.1.2.1 Contracted assembly Plant.............coouiiiiiriiee e 64
D.3.1.1.1.2.2 Contracted wafer fabrication plant.................ccccoiiiiii e 64
D.3.1.1.1.3 Wafer fabriCation.............eeiiii ettt e e et e e e e e e e ae e e e e e e e neees 65
D.3.1.2 Responsibility of the manufacCturer.............coooiii e 65
D.3.1.3 Management reSpONSIDIlity ..........oooiiiiiiii s 65
[ 2 Tt e T B =Y =T o T =Y USSR 65
[ 0 I 0 =TT T o SRR 65
[ Ty B A @ 1 o = a2 i o] o KOO PRSP 65
D.3.1.4.1 Management repreSentatiVe . .........cooo i e e e 65
D.3.1.5 MaNAGEMENT FEVIEW.......eeiiiiieiiiiii ittt ettt e e e e ettt et e e e e e s bbe e eeaee e e s bbeaeeeaeeeaanneteeeeeeeaaannnnes 66
D.3.1.5.5 Qualified Products Technical Review Board (QPTRB).........ccoiiiiiiiiiiiiiiiiiee e 66
D.3.1.5.5.1 Organizational STrUCIUIE...........ooiiiiii et 66
D.3.1.5.5.2 QPTRB AUEHES ....cciutiiiiiiiitie ittt sttt e st e st e e s et e e st e e sabeesmbeesabeesnseesabeeanneenenas 66
D.3.1.5.5.2.1 QPTRB INPUL ....eotiiiitiieiie ittt ettt e ettt e s e e e s et e e smteessbeeanbeesebeeaneeenanes 66
D.3.1.5.5.2.2 QPTRB OUIPUL ..ottt ettt ettt e een e 66
D IR 7 @ 0= 11§ VS VA (=Y 0 0 o] (oo = o o SR 67
D.3.2.1 Quality SyStem reqUIrEMENTES .........iiiiiiiiiiitie ettt sn e 67
[ e o Tot T 1o 1SS 67
D.3.2.3 Quality SYSIEM PrOCEAUIES ........oiiiiiiiiiiiiee et e et e e et e e et e s naneeas 67
D.3.2.4 QUAIILY PIANNING ..oeiieeieee ettt e et 67
D.3.2.4.1 FIMEA. - ittt ettt h e h e Rt e Rt e eR bt e Rt e R bt e e e e eR bt e eneeennbeeenteennbeeenneenens 67
D.3.2.4.2 CONIIOl PIANS .....eeeeieeii ettt e ettt e e st e e e bt e e e bb e e e e be e e s e e e s 67
D.3.2.4.3 PlANt MOVES.....coiiiiiiiiiiii ettt e ettt e e e e e ettt e e e e e e e e saeaeeeaeaeeaasneaeeeaaeeeaannsbeeeeaaeeaannsbaeeaaaeeann 67
D.3.2.4.4 Business interruption CONTrol PlANS.........cvviiiiiiiiiiieiiieieieeeeeeeeeeeeeeeeeeeee ettt e e e e e e eeeeeeees 68
D.3.2.4.5 Incoming, in-process, and outgoing iNnventory CONtrol ..........covvvviviiiiiieieieiiiiieicieeeeeeeeeeeeeeeeeeeeeeeeeeees 68
D.3.3 Conversion of specification reqUIrEMENTES..............uuiiii it e e e 68
D IR S @70 a1 (o I g1 (=T = o7 o) o £ ) S 69
D.3.4.1 Design, materials, and processing documMentation..............ccuviiiiieiiiiiiiee e 69
D.3.4.2 DESIGN CRANGES ...ooeeiieiiiee ettt et e et e et e e et e e e e e et e et e e et e e n e e nneees 69
D.3.5 DOCUMENT CONTIOL ...ttt e e e ettt e e e e e e tbe et e e aeeesaneaeaeeeaaeesasasseeeaeeesaannsseeeaaaseeannsaeneaaaeeann 69
D.3.5.1 Document CONLrOl PrOCEAUIES .........uuiiiiiiiee ettt ettt ettt e e et e e e abe e e e naneees 69
[ DJRCRSIPZA B Lo To10 [ g [=T o o= T o] o] yo)V2=1IR= o o I IS 1-TU = S 69
[ S TRC I B oo U [ 4 1= o aled g T= 1 e 1= 1A 69
[ G TG U (e =T | o TSR 69
D.3.6.1 Acquisition dOCUMENTALION ........cceiiiiiiiiiicice ettt e et e e e e et e e et e e e e e e e e e e e rerereaees 69
D.3.7 Control of customer supplied Material .............cooiiiiiiiiii e 69
D.3.8 Product identification and traceability .............coooiiiiiii 70
D.3.9 PrOCESS CONMIOL... ... ittt e e ettt e e e e e e ettt eeee e e st beaeeeaeeeeasasseeeaaeeeaannsseeeaaaseeannsbeseaaaeennn 70
D.3.9.1 Statistical process CONLrol (SPC).......ciiiiiiiiiiiiii e 70
D.3.9.2 Environmental controls

D.3.9.3 ChemiCal CONTIOIS ......eoiiiiiiie ettt ettt e st e e et e e e et e e e snneeeeetbeeeeaneeeeeenneeas
D.3.9.4 Wafer lot process and iNSPECHON ..........ccuuiiiiiii i e e e e e e e e e e e eeeannnes 70
[T TR S B o o Yo = USRS 70
D.3.9.4.2 INSPECLION. ..ttt ettt ettt e et e e et e e et et e e e bt e e e e e e e b et e et e n e e e e e ean 70
D.3.9.5 ProCess MONITOr PrOGramMS ........uviiiureeeiiirite ettt e ettt ettt ser e e e et e e sane e e e sene e e e e b e e e nanre e e e naneees 7
D.3.10 INSPECHON @NA tESHING. ... .eiiiiiiii ittt et e et 75
D.3.10.1 Inspection of purchased Materials .............ocuiiiiiiiiiii s 75



MIL-PRF-19500R

CONTENTS

PARAGRAPH PAGE
D.3.10.1.1 Certified SUPPIIEI PrOGIAM .......iiiiiieee ittt ee e e e ettt e e e e e e e e e e e e et e e e e e e e e ssatbeeeeaaeeasnnsseneaaaeeans 75
D.3.10.2 In-process qUAlity CONIOL...........e it e e e e et e e e e e e e e e ee e e e e eannenes 75
D.3.10.2.1 Manufacturer impoSEd tESS ........ooiiiiiiiiiiiie e e e a e 75
D.3.10.3 Testing and SCreening OPEratioNS ..........ueiiiiiiiiiiiie ettt e et 75
D.3.10.4 Final inSpection and tESHING .........cuiiiiiiii et 75
D.3.10.4.1 Qualification and conformance INSPECLION ...........eiiiiiiiiiiiiie e 75
D.3.10.4.2 ViSUAI INSPECHION ....eiiiiiiiieiitiee ettt ettt ettt e st rab e e e bt e e aabe e e snee e e e nnbeeeean 75
D.3.10.5 Inspection and test VErifiCation.............ccuiiiiiiii i 75

D.3.11 Control of inspection measuring and test eqQUIPMENT.............ooiiiiiiiiiiiiic e 75
D.3.11.1 Test programs and SELUPS .........eeiiiiiiiiiiii ettt e e e e ettt e e e e e e s tbeteeeeeeesanneeeeeeeeeaaanneees 75
D.3.11.2 Test equipment maintenance and calibration System ... 76
D.3.11.3 Conditions and Mmethods Of tESt.... ... e 76
D.3.11.4 Electrical test equipment VErifiCation. ..........cc.oioiiiiiiiii s 76

D.3.12 InsSpection and tESt STAtUS ........cooiiiiiiiii e s 76
D.3.12.1 Inspection and teSt StAtUS ..........ooiuiiiiiiii s 76

D.3.13 Control of NoNCONTOrMING PrOAUCT .........uuiiiii i e e e e e e e e et e e e e e e e entaeereaaeeeas 76
D.3.13.1 REWOIKEA PrOUUCE. ......veiiiiieei ittt e e e e et e e e e e e et e e e e e e e e s sasaeaeeeaeessesssseeeaeeseannnnnes 76
IR TR G B0 =YY o Qo] o Y7 < ] o 1 76

D 20 T 0 2y B AT = =Y =Y o T SR 76
D.3.13.2.2 ASSEMDIY FEWOTK .....ciiiiiieeiitiie ettt ettt e e et et e st et e e snee e e s naneeeeas 77
D.3.13.2.3 Rework of assembled AeVICES........coi ittt e e e e e e e e e e 77
D.3.13.2.3.1 Rebranding and resolder diPPing.........ccoiuiie i 77
D.3.13.2.3.2 Irradiation of assembled dEVICES ........cooiuiiiiiiiieiiee e e 77
R Ty B R T LY =Y (=Y I o] (OO PRPRRRONY 77

D.3.14 Corrective and Preventive aCtiON .............oiiii oot e e et e e e e e e et reaa e e 77
[ B g O @74 = (VTR Lo 1 [ o SO 77
D.3.14.2 Preventive @CHION ...t e e e e e e e e e e e et eee e e e e e nnnee 77

D.3.15 Handling, storage, packaging, and delIVEIY ............cooiiiiiiiiiiii e 78
D.3.15.1 Security of COMPIEted UEVICES ........ciiiiiiiiiiiiii ettt 78
D.3.15.2 Electrostatic discharge sensitive (ESDS) Program...........ccceeiiieiiiiiiieiiiie e 78
D.3.15.3 Die and Wafer STOTAGE .......ccoiuiiiiiiiiie ittt ettt

D R LR @ TN =11 A (T e o] o ST PPOUPRRP

D.3.17 Internal QUAlItY GUAITS..........c.uuiiiiiie ettt e e e e et e e e e e e e et e e e e e e e ee et b e e e eaeeeeanrberraaaeaaan
D.3.17.1 Internal @Qudit PrOgram.........coociiiiiiie et e e e et e e e e e e et e e e e e e s eaabraeeeaeeeeananrreeeeeeeeannnnres

D.3.17.1.1 Internal audit checklist
D.3.17.2 Audit schedules and frEQUENCIES ............uuuiiiiiiiiiiiee et e e e e e e e e e e e e e eannnes 78
IR Ty A T N o [ (o =SSP PRRTN
D.3.17.4 Audit deficiencies.....

D 0 B T I =111 T PP OUPRRP
D.3.18.1 Personnel performing quality OPerations............ccueiiiiiiiiiiiiii e 79
D.3.18.2 Training FEQUINEIMENTS .....oiiiiiiiiiiiie e ettt e e et e e e e e e st e e e e s e e taeeeeeaeessasaeaeeeaeessansnsreneeaesaannnnnes 79
D.3.18.3 Personnel training FECOIAS ..........ueiiiiii it e et e e et e e e e e e e e e e e e e s setbaaeeeaeessansssreeeeeeseannnnnes 79

D 0 R e 1= VT T S 79

D.3.20 Statistical tEChNIQUES. ............uiiiiiiei e e e e e e et e e e e e e e et b e e e eeeeeesatbaeaeaaeeaaan 79
(DR 0 B BT o O o (o T | =1 1 A TSP PR ST PUPPPOPI 79

STANDARD VERIFICATION SYSTEM FOR QUALIFED PRODUCTS ......oiiiiiiiiee et seee e e e e sneeee s 81
BT SCOPKE. ... ettt et e et e et —— e e e ———eeeetbeeeaa——tee e ——eeeaatbeeeaataeeeaaaeeeaasteeeaanaeeeabaeeeaasbeeeaann 81
R O B oo o] T OSSPSR PP 81

E.2 APPLICABLE DOCUMENTS ... .ottt ittt ettt e ettt e et e e sttt e e ettt e e e nte e e e sm st e e e antbeeeaanseeeesnneeeeanaeeennes 81

g B =TT | RSP 81

E.2.2 Non-Government PUBICAtIONS ..........coouiiiiiii e e e e et e e e e e e e eatbeeeeaaeeeaan 81

E.2.3 Order Of PrECEABNCE. .....cooc et e e e et e e e e e e e ettt ae e e e e e e eesaatbeeeeeeseesntaeeeeaaeaaas 81

E.3 GENERAL TEST AND INSPECTION INFORMATION. ....cceiitiieeiiiie e eiee ettt e e tee e s eneee e snveeaeannaeeeenes 82

R R VA= £ ol (o £ PSPPSR 82

E.3.1.1 Formation of INSPECHION IOS ........ooiiiiiiiiiie e 82
E.3.1.1.1 JAN, JANTX, and JANTXV iNSPECON 10t .......ccoiiiiiiiiiii e 82

xi



MIL-PRF-19500R

CONTENTS
PARAGRAPH PAGE
E.3.1.1.1.1 INSPECHON SUDIOL ...t e e e e e e e e e e e et ae e e e e e e eennnnes 82
R T O N RS (o - TP P PP UPPTRR 82
E.3.1.2.1 Scanning electron microscope (SEM) iNSPECHON .........coiiiiiiiiiiiiie e 82
E.3.1.2.2 JANS INSPECHON TOLS......eeiieiiiiiie ettt s et sne e e s e e 83
E.3.2 Structurally identical deVICE tYPES.......cocuiiiiiiie e 83
E.3.3 DiSPOSAl Of SAMPIES. ....ccoiiiiiieiii et h et 84
E.3.4 DESITUCTIVE tESES ... .. ittt e e e ettt e e e e e ettt e e e e e e eanaeaeeeaaeesaasnsbeeeaaeeeaannsbeeeaaaeeann 84
E.3.5 NONAESIIUCTIVE TESES ..ottt e et e e e e et e e e e e e 85
E.3.6 RESUDMILIEA IOTS ... ...ttt e e e st e e e e e e e et e e e e e e eaas 86
E.3.6.1 Resubmitted lots of JAN, JANTX, JANTXV, and JANS........c.ooriiiiiiiiieree e 86
E.3.6.2 Resubmitted 10ts of RHA EVICES........coiiiiiiiiie e 86
E.3.7 Conditions and methods of test ....

E.3.7.1 Alternative test MeEthOAS. .. ..ot e e et e e e e e e e ee e e e e e nnnees
E.3.7.1.1 In line conformance iNSPECLION ..........coiuiiiiiiiiie ettt et 86
E.3.7.2 Procedure in case of test equipment failure or human error ...........c.oceeviiiiiiiii e 86
E.3.7.2.1 Particle impact noise detector (PIND) test equipment failure or error...........cccccveeveeeieeiicieeeeeeene 87
E.3.7.3 Standard mixer diodes and NOIAErS...........ooiiiiiiiiie e 87
E.3.8 JANS €leCtriCal tESt data.........c.coiiiiiiieiiii e e e e e e en e e eneeas 87
E.3.8.1 Summary of Parts fallOUt ...........eiiiiiie e e e e s e e e et eneeas 87
E.3.9 JAN, JANTX, JANTXV electrical test data............ooouuuiiiiiiiiiiie e 87
E.3.10 Preservation of ot identity .........coouiiiiiiii s 87
YA o | 07N I [ RS PRR 87
E.4.1 QUAlIfiCation INSPECHION.......coi ittt b ettt e e st e e s b b e e et e e e naneeas 87
E.4.2 INSPECHON FOULINE ....uiiiiiii s sssssssnsnsnsssnsnnnnnen 88
E.4.2.1 Qualification to electrostatic discharge sensitivity (ESDS) Classes ........ccccccveviiiiiiieiiiiiee e 88
EL4.2.1.1 ESDS ...ttt h et ettt 89
E.4.2.2 Qualification By @XIENSION .........oiiiiiiiii s 90
R I B =Y g T o To ] | T PP P PP PUPRR P 90
E.4.4 SeleCtion Of SAMPIES.........eiiiiiiie ettt e ek e et e e s e e e es 90
E.4.5 1dentification Of SAMPIES ...........eiiiiii e 90
E.4.6 Qualification iNSPECHON IOt FEICASE. .......ueiiiiiiiii it 91
IS O 3 =1 = || N PSP 91
T IS To3 ==Y o [ o o [ PO PPN 91
E.5.2 Percent defective allowable (PDA ....... ..ot e e e e e e e e et e e e e e e e et aeeaeaaeeaan 91
E.5.2.1 JANTX @nd JANTXV PDA . ...ttt ettt na e et e e ne e aar e e s e aaneenans 91
E.5.2.2 JANS PDA ...ttt e e a et ne e e bt a e nn e 91
E.5.3 JANTX @nd JANTXV PrOGUCE......ccuiiiiiiiitiieitit ettt ettt ettt ettt sae e bt eab e e sbb e e sae e e sbb e e sareesbbeesnneenanas 91
E.5.3.1 Alternate procedure for screening of JANTX and JANTXV types.......cceeeiiiiiiiiiiiieiiieee e 92
E.5.3.2 Bin and cell pre and post burn-in electrical measurements............ccocuveviiiiiiiiiiee e 92

E.5.3.3 Alternate procedures for qualification and conformance inspection where JAN is not covered by the
SPECITICALION SNEEL ...ttt e e e et e e e e e e e — e e e e e e e e e a——aeeaaeeeaantranaaaaeaaan 92
E.5.3.4 Lead forming for JANTX @nd JANTXV .....uiriiiiiiiiiiiiiii ettt e e e e s et e e e e e s e ansre e e e e e e ennannnes 92
E.5.3.5 Laser Marking for JAN, JANTX, @nd JANTXV ...t e e e e e e 92
E.5.4 JANS PrOGUCT ...ttt e e et e e e e e e et e e e e e e e e e eeaaeaeeeeeeeeaasatbeeeeeeeeaannsbereeaaeaans 92
E.5.4.1 PIND test fOr JANS GEVICES ... .cueiiiiiiiii ettt ettt e e e e e e et e e e e e e e e nneeeeeaaeeeaannnnes 92
E.5.4.2 Lead forming fOr JANS ... ..o e e 93
E.5.4.3 Burn-in socket verification for JANS ... ... s 93
E.5.4.4 Laser Marking fOr JANS ... it ettt e et e e et e 93
E.5.5 Failure evaluation FOr JANS ... ettt e et e e ettt e e s bt e e e nb e e e et e e e nnneeas 93
E.6 CONFORMANCE INSPECTION ..ottt ittt ettt sttt st e see e st e st ene e sen et enenee e 98
E.6.1 Conformance INSPECHION ..........uuiiiiiiiiiieee et e e e e et e e e e e e e et ae e e e e e e seenatbeeeeeeeeesnrbereeaaeaaan 98
[T B Ao T oo ) o 0 =1 7SO 98
E.B.2 Group A INSPECHION .....eiiiiiii ettt e e bt e st e e e e e e bt e e et e e e e e e e e e et eas 98
E.6.3 Group B iNSPECHION .....ciiiiiieiie ettt 98
E.6.3.1 Lots shipped prior to group B COMPIELION. ........iiiiiiiiiiiie e 99
o SR A €] (oW o J O 7 o T=Te7 o] o O ST PUPPOUPRRP 99



MIL-PRF-19500R

CONTENTS
PARAGRAPH PAGE
E.6.4.1 Group C sample SEIECHON. .........ouiiiiiiii e e e e e s et e e e e e e se et reeeeeeeeenannees 929
E.6.4.2 Lots shipped prior to group C COMPIEION. ........oiiiiiiiei e 99
E.6.5 Group D iNSPECHON ......ciiiiiiiiee et e e e ettt e e e e e e et e e e eeeeeesatbaeeeeeeeesnbbaeeeeaeeans 100
E.6.6 Group E INSPECHION .....oeiiiiii ittt et e e et e nn e s e e e et 100
E.6.6.1 Group E testing reqQUIFEMENTS .........uiiiiiiiiiee et 100
E.6.6.2 Alternate group E testing ProCeAUIES...........cuuiiiiiiiiiiiiii e 100
E.6.7 Groups B, C, D, @nd E €Nd-POINES ........uuiiiiiiiiiiiiiiie ettt e e et e e e e e et e e e e e e e et e eeaaaeeann 100
MIL-PRF-19500M, appendix F, dated 22 October 1999, is hereby canceled without replacement............................ 126
DISCRETE SEMICONDUCTOR DIE/CHIP LOT ACCEPTANCE ......ooiiiiie et 128
[ TRt S 07 0 R 128
(€ T Bt TS oo o 1= T OO O P RUTRRR PP 128
G.2 APPLICABLE DOCUMENTS ... ..ottt ettt e ettt e et e e e ettt a e ettt e e e aaee e e e saseeaeasteeeaanseeaeanneeeeasseeeannseeeeannneas 128
[T I | | N RS 128
[T Tt B B =1 (=Y oo To [ OO 128
(TR 2 1 1-Y ol o o1 SO SUU PP ORI 128
LR TG T Y =TTV ) =T 0 =Y SRR 128
LR R [ 1= o1 (171 (1) o SRR 128
LR IR T = 1 (=T o S S 128
[CTRC N G I [0 1] o =Tex 1 o] [ Lo SR PO OO P RUTRRR PP 128
G.4 REQUIREMENTS ...ttt ettt e e sttt e e ettt e e e at e e e e saae e e e ettt e e e nseeeeamseeaeansaeeeaanseeeesnneeeeansseeeennseeeeannneas 128
[ By B T 1= - | ORI S 128
G.4.2 Steady-state life @and SCrEENING. ......uuiiiiiiii et e e e 128
(T R I @ LU= 1111711 o o I OO U PRSP PPRR ORI 128
[ T B A= (Y o = o] o= oo PSPPSR 128
L T - Tox 11 Y PSPPSR 129
G.4.4 Performance CharaClEriStICS ........oueiiuiiieeiiiie e eee ettt et e e et e e e st e e snee e e e e neeeeeaneneeesaneeeeeanneeeean 129
L I 0741 (o= 0 (T = o= S 129
[ Tt B = To g To s To N o T= Lo T PP PU PR OPPPPP PRSPt 129
G.4.5.1.1 MetalliZation INEEGIILY .........eiiiiiiie et 129
G.4.5.2 Backing MAaLErial. .........oeiiiiiiiiiii et e e 129
G.4.5.3 GlasSSIVALION ...ttt e ettt e e e e e e e et e e e e e e et r et eaeeeeaanrbaeeaaeeeaantbaaeaaaeaaan 129
G.5 VERIFICATION PROVISIONS ...ttt ettt et e ettt e ettt e e e st e e e et e e e e ssa e e e sanaeeeasbeeeeansaeeeennneas 129
L TR B €T o =Y - SRR 129
G.5.1.1 Responsibility fOr INSPECHON ..........uiiiiiii e e e e e et brre e e e e e 129
G.5.1.2 ReteNtioN Of FECOIAS ....coiiiiiii ettt et e e e et e e st e e e e s e e e saneeeeesnneeeeannaeeeenee 129
G.5.1.3 JANKC wafer 10t INSPECLION. .......eiiiiiiiee e e e e e e et e e e e e e 129
G.5.1.4 SequenCe Of tESHING. .. ..ii it 129
G.5.1.5 SAMPIE SEIECHON ...t e e 129
G.5.1.6 Wafer traceability ...........oooiiiiii e 130
G.5.2 EIeMENt @VAIUALION........eeiiiii ettt e e e e e e sttt e e e e e e e st be et e e e e e e e ntbeaeeeae e e e naraeaeans 130
G.5.2.1 Subgroup 1, 100-percent electrical test of die. ........cccuvviiiiiiiiii e 130
G.5.2.2 Subgroup 2, 100-percent visual iNnSPection Of di€ ...........coiiiiiiiiiiiiiie e 130
LRI TS T¥ oo o1 o T OSSP 130
G.5.2.3.1 Internal/die visual INSPECLION. ..........coiiiiiiiiiiiii e e e e e 130
G.5.2.3.2 Test sample Preparation. ..........coooieeoiiiiie e et 130
G.5.2.3.3 Packaged sample identifiCation.............cooiiiiiiiiiiic 130
G.5.2.3.4 INTEIMNQAI VISUAL ......oiiiiii ittt ettt e e e e e ettt e e e e e e st et e e e e e e e s nsbseeeeaeeeeannnnneaeens 130
G.5.2.4 SUDGIOUD 4 ...ttt h e e ettt e et e e e bt e e et e e e e e e e b e 130
(R S IS 10 oTo | Lo U o I S E PRSPPI 130
G.5.2.4.2 Class HC SAMPIE SIZE .......ceiiiiiieiiiiiii ettt e e e e e et e e e e e e st ba e e e e e e e s eensnnneeeaas 130
G.5.2.4.3 Class KC SAMPIE SIZE .......eeiiiiiiiiiiiiie et e e e e e e e et ba e e e e e e e e aaereeaaas 130
G.5.2.5 Subgroups 5A and 5B

LT T2 T B = To T o o o TU [N (5 2 PR
G.5.2.5.1.1 Wire bond strength teStiNG.........cviiiiiiiii e 131
G.5.2.5.2 DI SNEAI (BB) ....eiiiiiieieiit ettt 131
G.5.2.6 Subgroup 6, scanning electron MICroSCOPe (SEM).........uuiiiiiiiiiiiiii e 131

xiii



MIL-PRF-19500R

CONTENTS
PARAGRAPH PAGE
G.5.2.7 Subgroup 7, radiation hardness assurance (RHA) ...........oooiiiiiiie e 131
G.5.3 SamPIE ACCEPIANCE.......ueeiiii it e e e e 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 arraaaaaas 131
G.5.3.1 Lots shipped prior to element evaluation completion .............cccoviiiiiiiiiiiii e 131
LR R ] (o] - [o = PSSP U PP PP PP PPN 131
G.B8 PACKAGING ...ttt ettt et e e e ettt e e e ettt e e e aeeeeeaaaeea e ettt e e e nseeeeamseeeeanseeeeaanseeeeenneeeeansbeeeeanreeeeenneeas 132
G.6.1 Packaging rEQUIrEMENTS. ........oiiuiiiiiitiie ittt e e et e et e e s e e e e e bb et e et et e e nne e e e s naneeeean 132
G.6.1.1 Packaging SENSITIVILY .....ccocuuiiiiiiiieiiti et e ettt e e 132
(T I 0o o1 ¢= 1101 o s o F= 14 U] o PSPPSR 132
G.6.3 Certificate Of CONFOMMANCE ..........oiiiiiiii ettt e et e e e et e e e sneeeesnnneeeean 132
CRITICAL INTERFACE AND MATERIALS ...ttt ettt e et e e st e e e n e e e et e e smneee e e s e e e eanneeeeenneeas 136
PR 0 | 136
[ Pt O B T o= T OO PSP PP PTPPP PRSP 136
H.2 APPLICABLE DOCUMENTS .....ooii ittt et et et ee e e ettt e e et e e saee e e e asteeeaanseeeeanseeeeasseeeeasseeeanseeesansenanan 136
[ T2 B T o 1= | PSP PPRTR 136
H.2.2 GOoVErnMENT AOCUMENTS .........iiiiiiiiieiiiteiiee ettt e e e e e ettt e e e e e ettt et aeeeaaannebeeeaaeeeaannsbeeeeaeeeaansaseeaeaeeann 136
H.2.2.1 Specifications, standards, and handbOOKS................uiiiiiiiiiiiiie e 136
[ P B @ T o 1= o) il o] (=Tet=To =Y o Lot Y PSPPI 136
H.3 CRITICAL INTERFACE AND CONSTRUCTION CRITERIA ... 136
H.3.1 Allowable alternate design, materials, and CONSrUCHION ...........ooiiiiiiiiiiii e 136
[ IR = Tod - To = OO PSR POPPPOUPPP PRSP 136
H.3.3 FUuNGUS-resistant Material .............oouiiiiiiii e e e 136
H.3.4 IMIBLAIS ...ttt ettt e ettt e e e e e ettt e e et e e e e eas e e e e eabeeeeantae e e eanteeeeeabeeeeatteeeanreeeeanbaeeeaataeaennns 136
[ TG TR TS Tor VN 1 =Y Lo LSO PRRR 136
H.3.6 INtEINAI CONAUCTONS ......ceiiiiiii et e e e ettt e e e e et et e e e e e et be e e e e e e eaas 137
L TR T B T = o T o SRR 137
L IRC T T2 B 11 0 o U (] o PP UURTOE 137
H.3.7 Silicon transistor metallization protective COating ............oouieiiiiiiie i 137
H.3.8 Ciritical interface reStriCtONS ... ... o e e e e e et e e e e e e e e nebeeeaaaeeaann 137
H.3.8.1 Terminal feedthroUgNS .........oouiiiii e 137
H.3.9 Metallurgical bond for JANS axial diOdES. ........ccoiiiiiiiiiiiiiii e 138
H.4 PACKAGE FINISH ... .ottt ettt e ettt e e et e e e sttt e e e eab e e e e s ataeeeesseeeeasbeeeeansseeesnseeesanrenanan 138
H.4.1 Package fiNISH .....coiiiiii ettt ettt et e e e bt e e st e e s sab e e e e bae e 138
H.4.2 Lead and terminal fiNISH ...........ooiiii ettt st e e e e et e e e 138
H.4.3 Detail lead finish reqQUIFEMENTS ........ccciiiiiiiii e e e e e et e e e e e e e sntbaeeeeaeeaas 138
H.5 PACKAGE OUTLINES AND IDENTIFIERS ......coo ittt ettt s a et e e e e eee e e s e e s anneeeean 141
H.6 PACKAGE FAMILY GROUPING FOR RESISTANCE TO SOLDERING HEAT (TM2031) ...cccccveeriieeeeiieennns 142
VERIFICATION SYSTEM FOR NON-HERMETIC QUALIFED PRODUCGCTS ....cooiiiiiiiiii e 144
B Ry S T ] SRR 144
YR s T o1 O U PR OUPRR TR 144
J.2 APPLICABLE DOCUMENTS ... ..ottt ettt et e e e e et e e et e e e e st e e e sabaeeessbeeeeanseeeesnsseeeasbeeeeansaeeeannneas 144
Y B0 =Y 3T - USRS 144
J.2.1.1 GovernmMENt AOCUMENES .......oiiiiiiieiiiiie ettt et e e ettt e e st e e e ettt eesanteeeesnneeeeaneeeennee 144
J.2.2 Non-Government PUDIICAtIONS .............oiiiiiiiiiie e e e e e e e e e e e e e aarae e e e e e e eenannees 144
J.2.3 Order Of PrECEUAEBNCE .........uueiiiii et e et e e e e e e et e e e e e e e ettt aaeeeeeeeseaasaeeeaeeesassasaeeseeeeaananrees 145
J.3 GENERAL TEST AND INSPECTION INFORMATION ......ooiiiiiiiiiiiiie ettt e e e e e 146
YR TR B € 1= o1 | PSPPI 146
J.3.2 DESTIUCTIVE 1SS ....eeiiiiiiiiiiiii ettt e e e e ettt et e e e e e e s ntbaaeeeae e e s sbeaeeeaeesaannsaeeeaaeeaannnnees 146
J.3.3 NONAESITUCHIVE TESES ...ttt e e e e e ettt e e e e e e e st e e eeaeeeeeansaeeeaaeesannnnees 147
J.3.4 Conditions and Methods Of TESt.......ccouiiiiiiii et 147
J.3.4.1 Alternative and equivalent test methods and requirements ...........c.cccooovciiiiie i 147
J.4 SCREENING REQUIREMENTS FOR NON-HERMETIC MOLDED DEVICES .........cocoooiiiiiiee e 149
J.4.1 Screening for non-hermetic Molded dEVICES .........ccccuiiiiiiiieiiee e 149
J.4.2 Percent defective allowable (PDA) ... ettt e e e e e et e e e e e e e aeeeaaaeeeaan 149
J.4.2.1 JANPTX @nd JANPTXV PDA ...ttt ettt et e e e ettt e e e et e e e s neeeeeasbeeesansaeeesnnseaeaasaeeeanes 149
J.5 CONFORMANCE INSPECTION ....oiiiiiiiiiiitiie ettt ee e ettt eette e e ettt e e e ettt e e eeateeessabeeaesasbeeesasseeessnsseeeasseeeeassaeeesnnneas 153
J.5.1 CoNfOrMEaNCE INSPECTION. .......eiiiiiiiie ettt e et e et e s rab et e e et b e e e nnte e e e naneeeeas 153



MIL-PRF-19500R

CONTENTS

PARAGRAPH PAGE
J.5.1.1 NONCONTOMMANCE ...ttt ettt ettt e st et e e r e e aeennee s 153

J.5.2 GroUP A INSPECHION ...ttt ettt e e e et e e e e e e et b e e e eeeeeeeaatbaaeeeeeeesaassseeeeeeesassssreeeeaeeaannnrees 153
J.5.3 Group B iNSPECHON ... ittt e e et e e e e e e e e et — e e e e e e e ee b ——eeeaeeeaaaaatreeaaaaeaaaanrres 154
J.5.3.1 Lots shipped prior to group B COmMPIEtioN. ..........cooiiiiiiiiiii e 154

J.5.4 GrouP C iNSPECLION. ...ttt ettt ekt e et e e et e e ekt e e s s e et e e ear et e e e bt e e n e e e e s 154
J.5.4.1 Group C SAmMPIE SEIECHON .....co.uviiiiiiie ettt e et e e st e e s ee s 154
J.5.4.2 Lots shipped prior to group C COMPIELION. ........eeiiiiiiiiiiiie e 154

J.5.5 Group D inspection 154

J.5.6 Group E inspection 155
J.5.6.1 Group E testing reqUIrEMENTS ........coiuiieiiiie e ee et e et esee e e et eessneee e e snneeeeannaeeeenes 155
J.5.6.2 Alternate group E testing ProCeAUIES ...........eeiiiiiiiiiie e 155

J.5.7 Groups B, C, D, @nd E €Nd-POINES .......oeiiiiiiiiiiiiie ettt e e ettt e e e e e et e e e e e e e e e aeeeaaaeaaannnees 155

XV



MIL-PRF-19500R

CONTENTS
PARAGRAPH PAGE
TABLES

TABLE B-I. Letter symbol for diodes and reCHfiers. ............oiiiiiiiiiiiie e 43
TABLE B-Il. Letter symbol fOr thyiStOrS ...... ... ettt e e e e ettt e e e e e e e nae e e e e e e e ennneeeeaas 49
TABLE E-l. S@mMPIE PIANS ...ttt ettt e e e oottt e e e e e e et b e et eea e e e e nsbeeeaeaeee e nneeeaeaeeeaannrreeaann 98
TABLE E-Il. RHA leVels and reqUIrEMENTS.........ccoiiiiiiiiiiie ettt st e e e e e abneeennee 101
TABLE E-Ill. Testing guidelines for changes to a qualified product...............ccooiiiiiiiii e 102
TABLE E-IV. SCreening reQUITEMENES .......ccciuiiiiiiee e e s ittt e e e ettt et e e e e et e e e e e e s s atbaeeeaaeeesasssseeeaeeesaassnseeaaeeseannnnees 103
TABLE E-V. Group A INSPECHION .......uviiiiiiiiiiiiiiee ettt e e e e et e e e e e e e st b e e e eaaeessasasseeeaeessaassnseeeaeessannnnes 108
TABLE E-VIA. Group B inspections for JANS AEVICES.......cc.ciiiiiiiiiiiie ettt e e e nenes 111
TABLE E-VIB. Group B inspections for JAN, JANTX, and JANTXV deVICES ........ccccurriiiiiiiiiiiiiiiee e 115
TABLE E-VIC. Group B inspections (small die flow only) for JAN, JANTX, and JANTXV devices..........cccccevrerennnne 117
TABLE E-VII. Group C periodic inspections (all quality [EVEIS) .........c.ccueiiiiiiiiiiii e 118
TABLE E-VIII. Group D inspection (RHA INSPECLIONS) ......coiiuiiiiiiiiii e 121
TABLE E-IX. Group E inspections (all quality IEVEIS) .........coouiiiiiiiiiiiiiic et 122
TABLE E-X. Minimum data requirements for JANS dEVICES ...........oeiiiiiiiiiiiiiiie ettt e e 124
TABLE G-I. Steady-state life time and temMPerature ...............oooooiiiiiiiii i 132
TABLE G-Il. Die element evaluation reqUIrEMENES.............ooiiiiiiiiiiiii i e e e e e e e e e e e e e e e eanenes 133
TABLE H-l. Coating thickness and composition reqUIrEMENES ...........cocuiiiiiiiiieiie e 139
TABLE H-II. Guideline for standard lead fiNiSheS ..............ooiii e 140
TABLE J-I. Testing guidelines for changes to a qualified product. ..............ceiiiiiiiii e 148
TABLE J-Il. Screening for non-hermetic molded Package ...........cuiiiiiiiiiiiiiie e
TABLE J-lll. Group A inspection for non-hermetic molded package .............cccoviiiiiiiiiiiiiiiee e
TABLE J-IVB. Group B inspection for non-hermetic molded package

TABLE J-IVC. Group B inspections (small die flow only) for JAN, JANTX, and JANTXV devices ........ccccccvveerrennnnnes 162
TABLE J-V. Group C periodic inspections for non-hermetic molded products (all quality levels)............ccccccoeeennnee 163
TABLE J-VI. Group E inspections (all QUality 18VEIS)..........coceiiiiiiii et 165

FIGURES

FIGURE A-1. Example of expanded metallization...............cooiiiiiiiiiiiii e 18
FIGURE A-2. PUISE MEASUIEMENTES. .....eiiiiiiiiiiiiiie it ee ettt ettt ettt e e e ettt e e e ettt e e sae e e e s s bt e e eanteeeesnneeeeannreeennes 21
FIGURE E-1. Order of procedure diagram for JAN, JANTX, and JANTXV device types .........cceevvrvevieeeiiicciviiieeeeenn. 94
FIGURE E-2. Alternate order of procedure diagram for JAN, JANTX, and JANTXV device types.......cccccccceverivrrennnes 95
FIGURE E-3. Order of procedure diagram for JANS...........ooo it seee e st e e e reee e e sneee e s nneeeeenes 96
FIGURE E-4. JANS PIND fIOWCNAIL .......ccoitiiieiiiie ettt e et e e sttt e e ettt e e e eaete e e sneeeeaasbeeesanseeeeanneeaeansseeeenes 97

XVi



MIL-PRF-19500R

This page intentionally left blank.

Xvii



MIL-PRF-19500R
This specification is approved for use by all Departments and Agencies of the Department of Defense.
1. SCOPE

1.1 Scope. This specification establishes the general performance requirements for semiconductor devices.
Product assurance is provided by effective screening, conformance inspection, and process controls to mitigate risk.
Mission assurance and standardization of parts are the highest priorities. This specification establishes a heritage
program of semiconductor devices the military and space community can rely on to be dependable and available.
Detail requirements and characteristics are specified in the specification sheets. Revisions to this specification and
specification sheets are structured to assure the interchangeability of devices of the same part type regardless of
manufacturing date code or conformance inspection (Cl) completion date. Four quality levels for hermetic
encapsulated devices are provided for in this specification, differentiated by the prefixes JAN, JANTX, JANTXV, and
JANS. Three quality levels for non-hermetic encapsulated devices are provided for in this specification, differentiated
by the prefixes JANP, JANPTX, and JANPTXV. Eleven radiation hardness assurance (RHA) levels are provided for
the JANPTXV, JANTXV and JANS quality levels. These are designated by the letters E, K, U, M, D, P, L, R, F, G,
and H following the quality level portion of the prefix. Two quality levels for unencapsulated devices (die) are
provided for in this specification, differentiated by the prefixes JANHC and JANKC.

1.2 Description. This specification contains the performance requirement and verification methods for
semiconductor devices. The main body specifies the performance requirements and requires the manufacturer to
verify that their devices are capable of meeting those performance requirements. Appendix A contains definitions of
terms used throughout the specification. Appendix B contains abbreviations and symbols. Appendix C contains the
Quality Management (QM) Program. Appendix D contains the quality system. Appendix E contains the standard
verification system for qualified products. Appendix F has been cancelled. Appendix G contains discrete
semiconductor die/ship lot acceptance. Appendix H contains critical interface and materials for semiconductor
devices. Appendix J contains the verification system for non-hermetic qualified products.

1.3 Identification. The part or identifying number (PIN) schemes are as follows:

a. The PIN for encapsulated semiconductor devices furnished under this specification is formulated as follows:

JANQQQ A XN YYYY 72727
JAN brand and RHA designator Component Identification Suffix
quality level (see 1.3.4) designation number letters
(see 1.3.1) (see 1.3.5) (see 1.3.6) (see 1.3.7)
b. The PIN for unencapsulated semiconductor devices furnished under this specification is formulated as follows:
JANQCW A XN YYYY Y4
JAN brand quality level | RHA designator Component Identification Suffix
and identifiers (see 1.3.4) designation number letters
(see 1.3.2 and 1.3.3) (see 1.3.5) (see 1.3.6) (see 1.3.7)

1.3.1 Quality level for encapsulated devices

1.3.1.1 Quality level for hermetic encapsulated devices. The quality levels for encapsulated devices includes the
JAN brand and associated modifiers as applicable (denoted by "QQQ" in 1.3.a). These quality levels from the lowest
level to the highest level are JAN, JANTX, JANTXV, and JANS in accordance with appendix E. JANS is intended for
space applications. In specification sheets where the JAN level has been removed or omitted, it is acceptable via this
document to manufacture and qualify the JAN assurance level once the qualifying activity has been notified and
qualification has been extended to the JAN level. In these cases, the manufacturer will also notify the preparing
activity to include the JAN level in the next revision of the applicable specification sheet.

1.3.1.2 Quality level for non-hermetic encapsulated devices. The quality levels for non-hermetic encapsulated
devices includes the JANP brand and associated modifiers as applicable (denoted by "QQQ" in 1.3.a). These quality
levels from the lowest level to the highest level are JANP, JANPTX, and JANPTXV in accordance with appendix J.

1.3.2 Quality level for unencapsulated devices. The quality levels for unencapsulated devices includes the JAN
brand and associated modifiers as applicable (denoted by "QC" in 1.3.b). JANKC is intended for space applications
and JANHC is intended for standard military applications.

1
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1.3.3 Manufacturers and critical interface identifiers. "W" is the place holder for the applicable letter which
identifies the manufacturer and the critical interface of a semiconductor die (see 1.3.b).

1.3.4 RHA designator. The RHA designator is a letter which identifies the applicable RHA level (denoted by "A" in
1.3). The RHA low dose rate levels from lowest to highest are E, K, and U. The RHA high dose rate levels from
lowest to highest are M, D, P, L, R, F, G, and H. (See appendix E, table E-II.)

1.3.5 Component designation. Semiconductor devices are identified by the prefix "XN". The "X" will usually be a
number that is one less than the number of active element terminations (see 1.3).

1.3.6 Identification number. It is recommended that each type of semiconductor device intended for
standardization be assigned an identification, serially by the JEDEC Solid State Technology Association, JEDEC,
3103 North 10th Street, Suite 240-S, Arlington, VA 22201-2107, https://www.jedec.org/. The assignment will provide
the component designation and the identification number.

1.3.7 Suffix letters. The following suffix letters may be incorporated in the military part number as applicable.

A, B, C, etc. (exceptL, M, R, S, U, P) Indicates a modified version which is substitutable for the basic
numbered (non-suffix) device.

M Indicates matching of specified parameters of separate devices.

R Indicates reverse polarity packaging of the basic numbered device.

LorS Indicates that the terminal leads are longer or shorter, respectively,
than those of the basic numbered device.

P Indicates particle impact noise detection (PIND) screened devices
(JANTX, and JANTXV only).

U Indicates unleaded or surface mounted devices (different package
configurations may also include a suffix letter).

UR Indicates unleaded or surface mounted (round end-cap diodes).

us Indicates unleaded or surface mounted (square end-cap diodes).

T1, T2, T3, U1, U2, UB, etc. Indicates package identifier (see H.5)

-1 Indicates metallurgical bond.

Suffix letter(s), except for P (used to indicate PIND), must be used and marked on the device only when specific
device types are covered by the applicable specification sheet requiring the suffix letters (see 3.10.6). Suffix letters
must be used in the order of appearance in the table. Tolerance must be listed before any case outline designator. A
reverse designation must be listed after any part tolerance listing.

1.3.8 Device substitutions. A device of a higher product assurance level may be substituted for the same basic
PIN device of a lower product assurance level. Product assurance levels, in descending order of assurance are:
JANS, JANTXV, JANTX, and JAN (for chips, JANKC may replace JANHC). RHA devices tested to a higher total
dose requirement may be substituted for the same basic PIN device with a lower total dose requirement (see
appendix E, table E-Il). For axial leaded diodes where the same PIN, both with and without a dash one (-1) suffix
exists, the dash one device is considered to be a higher assurance level unless otherwise specified in the
specification sheet and may be substituted for the non-dash one part. Non-dash one devices are inactive for new
design (whenever dash-one devices exist). For those devices selected to voltage tolerance (e.g., Zener diodes,
transient voltage suppressors) the tighter tolerance device may be substituted for one of the more relaxed tolerance
devices. For those devices selected to temperature coefficient (e.g., voltage reference diodes) the tighter tolerance
device may be substituted for one of the more relaxed tolerance devices. Those devices (including unencapsulated
devices) having higher voltage ratings may be substituted for lower voltage ratings, provided all other parameters are
equal (e.g., 600 PIV for 100 PIV diode). Devices having suffix letters L or S or no lead length designator, may be
substituted for each other in applications where the alternate lead length will fit. Devices having suffix letters U, US,
or URS, may be substituted for each other in applications where the alternate end cap will fit. JANTX 'P’ devices are
substitutable for JANTX devices and JANTXV ‘P’ devices are substitutable for JANTXV devices. The part being used
for substitution may retain its original marking, or the PIN may be remarked except JANPTX and JANPTXYV devices.
Lot records must maintain traceability of any remarking.
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2. APPLICABLE DOCUMENTS

2.1 General. The documents listed in this section are specified in sections 3 and 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 3 or 4 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 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

(See Assist database for list of specification sheets at https://quicksearch.dla.mil.)

DEPARTMENT OF DEFENSE STANDARDS
MIL-STD-750 - Test Methods for Semiconductor Devices.

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

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)

JESD-31 - General Requirement for Distributors of Commercial and Military Semiconductor Devices.
JESD-625 - Requirements for Handling Electrostatic-Discharge-Sensitive (ESDS) Devices.

(Copies of these documents are available online at https://www.jedec.org or from JEDEC - Solid State Technology
Association, 3103 North 10th Street, Suite 240-S, Arlington VA 22201-2107)

ESDA/JEDEC JOINT STANDARD

ANSI/ESDA/JEDEC JS-001 -  For Electrostatic Discharge Sensitivity Testing - Human Body Model (HBM)
- Component Level.
ANSI/ESDA/JEDEC JS-002 -  For Electrostatic Discharge Sensitivity Testing — Charged Device Model

(CDM) - Device Level.

(Copies of these documents are available online at https://www.jedec.org or from JEDEC - Solid State Technology
Association, 3103 North 10th Street, Suite 240-S, Arlington, VA 22201-2107.) or (Copies of these documents are
available online at https://www.esda.org or from Electrostatic Discharge Association(ESDA) 7900 Turin Road,

Bldg. 3, Rome, NY 13440.)

ELECTROSTATIC DISCHARGE ASSOCIATION (ESDA)

ANSI/ESDA S20.20 -  For the Development of an Electrostatic Discharge Control Program for-
Protection of Electrical and Electronics parts, Assemblies and equipment.

(Copies of these documents are available online at https://www.esda.org or from Electrostatic Discharge
Association(ESDA) 7900 Turin Road, Bldg. 3, Rome, NY 13440.)

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 (except for related specification sheets), 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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3. REQUIREMENTS

3.1 Specification sheets. The individual item requirements shall be as specified herein and in accordance with the
applicable specification sheet. In the event of a conflict between the requirements of this specification and the
specification sheet, and unless otherwise specified (see exception below), the latter shall govern. (If a specific
requirement specified herein is not required for an item, it shall be so indicated on the specification sheet; for
example, "Shock - N/A").

Exception - Specification sheets containing acceptable quality levels (AQL) and lot total percent defective (LTPD)
shall not take precedence over the requirements contained herein. AQLs and LTPDs are no longer acceptable and
shall be replaced with the appropriate ¢ = o sampling plans as specified in appendix E.

3.1.1 Implementation date. The qualifying activity has the authority to extend the implementation date on all
MIL-PRF-19500 documents. It is the supplier’s responsibility to request and to justify any implementation date
extension. In addition, the qualifying activity has the authority to disqualify suppliers from any 5961 document which
fails to meet the implementation date. Re-qualification and re-audit may be required to determine the root cause of
this non-conformance. The qualifying activity will determine the implementation date whenever the specification fails
to specify one; however, all suppliers shall be granted a minimum of 90 days (from the date of the specification or
standard) to implement all requirements.

3.2 Qualification. Devices furnished under this specification shall be products that are authorized by the qualifying
activity for listing on the applicable qualified manufacturers list (QML) before contract award (see 4.2 and 6.3). The
general requirements of referenced documents shall also apply. Only devices or die listed or approved for listing on
the QML which meet all the performance requirements of the applicable specification sheets for the applicable quality
level shall be marked and delivered. Any DoD specification or standard referred to in this specification may be
replaced by an equivalent commercial standard as determined by the preparing activity and the qualifying activity. If
a manufacturer opts to use an equivalent system, it is the responsibility of the manufacturer to demonstrate to the
qualifying activity equivalence to the applicable requirements. Conversion from the standard flow(Figure E-1) to
alternate flow(Figure E-2) (or alternate to standard flow) requires approval from the qualifying activity.

3.2.1 Certification options. MIL-PRF-19500 will offer two options of JAN (except for JANS) certification (in addition
to the diminishing manufacturing sources (DMS) provisions): The traditional QPL qualified products approach (see
appendix D and E) and the QML qualified processes approach (see appendix C and E). JANS may not be qualified
in accordance with appendix C). Certification to JANTX or JANTXV shall precede JANS certification unless justified
and approved by the qualifying activity. They will be clearly identified on the device listings document, QML 19500.
Methods of certification are further explained in 6.4.1 and the DLA Land and Maritime-VQE-19500 certification and
qualification document. The QML format is explained in 6.4.2.

3.2.1.1 Non-hermetic certification. MIL-PRF-19500 additionally offers a non-hermetic certification option in
appendix J. Certification to QPL or QML shall precede appendix J certification unless technically justified and
approved by the qualifying activity.

3.2.2 Allowable alternate design, materials, and construction. Multiple device designs may be approved by the
qualifying activity on a case by case basis for JAN, JANHC, JANKC, JANTX, and JANTXYV for each manufacturer (for
each corporation, for companies within multiple divisions), provided appropriate identification is provided to ensure
traceability and a valid need is demonstrated. For JANS devices, only one design is allowed for each manufacturer
(for each corporation, for companies within multiple divisions), and it may differ from the design of other quality levels.
For radiation hardened devices of all levels, only one design is allowed, and it may differ from the design of non-
radiation hardened devices. With the approval of the qualifying activity (see D.3.4.2), design, material, and
construction alternatives for qualified device types may be allowed only for a limited time. An alternate design
submitted for approval shall be definitive of all pertinent construction features. Particular design features are not
interchangeable between approved designs. A single inspection lot, or sublot, in the case of lots made up of sublots
of structurally identical devices, shall contain only one approved design, material, and construction so that
homogeneity is preserved within a given lot identification code and device type. The qualifying activity shall be
notified of the first lot incorporating the change and the last lot of the present existing design and effective date codes
for each. If the existing design is to be maintained, the manufacturer shall justify the retention, subject to approval by
the qualifying activity. The qualifying activity may periodically identify specific alternate designs by device type and
specification sheet and request justification for continued retention of that specific alternate design.
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3.3 Performance requirements for JAN, JANTX, JANTXV, and JANS devices, JANP non-hermetic devices, and
JANHC and JANKC die. It shall be demonstrated that parts delivered to this specification are capable of passing the
tests and inspections specified in appendix E, appendix J, or appendix G, as required, for the applicable quality level.

3.4 Reference to specification sheets. For purposes of this specification, when the term "specified" is used without
references to a specific document, the intended reference is to the specification sheets.

3.5 Cettification. The qualifying activity shall verify that the manufacturer's quality system and device verification
system meet 4.1, 4.2, and, if applicable, 4.4, and that the manufacturer is producing devices which meet 3.3. Wafer
fabrication and assembly operations shall be performed in a facility or facilities certified by the qualifying activity for
the applicable technology to the applicable level. The three levels of certification available are (JAN, JANTX,
JANTXYV) certification, (JANS) certification, and (JANP, JANPTX, JANPTXV) certification. There are two options for
obtaining certification from the qualifying activity, either Quality Management Program of appendix C or to the Quality
System of appendix D. Each manufacturer’s certification status is listed in the QPDSIS-19500. Re-audits are
required to maintain certification and qualification. The standard re-audit frequency is two years. This certification
period may be extended or reduced by the qualifying activity depending on past audit performance and other quality
issues. A manufacturer seeking certification should refer to the qualifying activity’s’ certification and qualification
information for manufactures’ handbook. Initial and continued certification of the basic plant or any certified facility
will depend on past audit performance and other quality and specification issues (i.e. alerts, redesigns, staffing,
process, audit history, corrective action history, and design control). The qualifying activity may perform drop-in
audits and problem audits as necessary without prior notification.

3.5.1 Transitional certification to appendix C. Manufacturers may be granted transitional certification to appendix
C once the manufacturer has completed an audit to appendix C, and has submitted a plan to the qualifying activity
and preparing activity for achieving full appendix C implementation. The plan will include self-audit results and
milestones identifying the tasks necessary for appendix C compliance. As a minimum, the manufacturer will have
implemented C.3.1. The transitional certification will be based on a commitment by the manufacturer to become
appendix C certified and if the commitment is not met, the qualifying activity reserves the right to remove the
transitional certification.

3.5.2 DMS approval. This provision was created to provide sources of supply for difficult procurement situations.
A DMS source has a verification system that qualifies devices for listing based on MIL-STD-750 laboratory suitability
and a limited approval of all the quality system requirements that pertain to laboratory suitability, as follows:

a. Conversion of specification sheet requirements (see D.3.3).
b. Document control (see D.3.5) including production travelers.
c. Product identification and traceability (see D.3.8).
d. Inspection and test (see D.3.10).
e. Control of measuring and test equipment (see D.3.11).
f.  Inspection and test status (see D.3.12).
g. Handling, storage, packaging, and delivery (see D.3.15).
h. Quality records (see D.3.16).
i. Internal quality audits (see D.3.17).
j. Training (see D.3.18).
In addition, the following shall be addressed as they apply to inspection and test:

k. Management responsibility (see D.3.1.1, D.3.1.2,,D.3.2.4.5,D.3.1.3.1, D.3.1.4, D.3.1.5).

I. Quality system (see D.3.2.1, D.3.2.2, D.3.2.3).
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m. Control of non-conforming product (see D.3.13).
n. Corrective and preventative action (see D.3.14).

3.5.3 DMS listing. DMS allows qualification of JAN products without certification based on an acceptable
qualification report, MIL-STD-750 laboratory suitability, and DMS approval (see 3.10.10 for part marking). DMS
approval will be granted on a case-by-case basis by the qualifying activity. The DMS listings may be superseded by
any multiple listings of the same part number by certified manufacturers. The qualifying activity will determine when it
is appropriate to add or delete a DMS listing from the QML. These listings may be an interim step to achieving a full
qualification listing, or a manufacturer’s listing may remain as a DMS listing indefinitely.

3.5.4 MIL-STD-750 laboratory suitability. All testing of JAN devices shall be performed at a facility with
MIL-STD-750 laboratory suitability, as granted by the qualifying activity, for the applicable test methods (see
appendix D).

3.6 Traceability. All devices delivered to this specification shall be identified (see 3.7 and 3.10.1) such that they
shall be traceable through the lot identification code and inspection lot records. JAN, JANTX, JANTXV devices shall
have a lot control system from wafer processing through conformance inspection which provides date of operation,
operator(s) identification, and quantity. In addition, JANS devices shall have a lot control system from wafer
processing through conformance inspection which provides wafer lot identification, operation (machine), date of
operation, operator(s) identification, quantity, and serial numbers of devices processed.

3.7 Certification of conformance and acquisition traceability. Manufacturers and distributors who offer the products
as described in this specification shall provide written certification signed by the company or corporate official who
has management responsibility for the production of the products, (1) that the product being supplied has been
manufactured and shall be capable of passing the tests in accordance with this specification and conforms to all of
the requirements as specified herein, and (2) that all products are as described on the certificate which accompanies
the shipment. The responsible official may, by documented authorization, designate other responsible individuals to
sign the certificate, but the responsibility for conformance to the facts shall rest with the responsible official. The
certification shall be confirmed by documentation to the Government or to users with Government contracts or
subcontracts, regardless of whether the products are acquired directly from the manufacturer or from another source
such as a distributor. When other sources are involved, their acquisition certification shall be in addition to the
certificates of conformance and acquisition traceability provided by the manufacturer and previous distributors. The
contract number shall be included on the certificate of the supplier offering the product to the Government. In no
case shall the manufacturer's certificate be altered or show signs of alteration. 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) Device type, quality level, and specification sheet number.
(4) Only one lot identification code for each C of C (including plant code).
(5) Conformance inspection acceptance date. (Completion of conformance inspection).
(6) Quantity of devices in shipment from manufacturer.
(7) Statement certifying product conformance and traceability (see 3.6).
(8) Signature and date of transaction.
(9) Solderability inspection date and re-inspection date (only when performed, see 3.11).

(10) DMS marking in accordance with 3.5.2 and 3.10.10.f herein if applicable.
6


http://www.landandmaritime.dla.mil/programs/milspec/ListDocs.aspx?BasicDoc=MIL-STD-750
http://www.landandmaritime.dla.mil/programs/milspec/ListDocs.aspx?BasicDoc=MIL-STD-750
https://landandmaritimeapps.dla.mil/programs/milspec/ListDocs.aspx?BasicDoc=MIL-STD-750
https://landandmaritimeapps.dla.mil/programs/milspec/ListDocs.aspx?BasicDoc=MIL-STD-750

MIL-PRF-19500R

(11) ESD classification, when not marked on the device.

(12) Statement certifying lead finish is in accordance with 3.14 and appendix H herein.
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) Certification that this shipment is a part of the shipment covered by the manufacturer's
documentation, and an attached copy of the manufacturer's original certification.

(5) Signature and date of transaction.

(6) Certification that authorized dealers and distributors have handled the products in accordance with
the requirements of JEDEC Standard JESD-31 and JESD-625.

(7) Device type, quality level, and lot identification code.
(8) Manufacturer’s name.

3.8 Critical interface and materials. Critical interface and materials for devices furnished under this specification
shall be such that the devices meet the performance requirements of 3.3 (see appendix H).

3.9 Lead and terminal finish. The lead and terminal finish shall be in accordance with appendix H herein. The
lead finishes applicable to each specification sheet are listed on the Supplemental Information Sheet for Electronic
QML-19500 (QPDSIS-19500).

3.10 Marking.

3.10.1 Marking on each device. The following marking shall be placed on each encapsulated semiconductor
device and shall be legible. The following marking categories shall be visibly separate and distinct from all other
markings on the package. Devices having inadequate marking area for all applicable markings shall have as many of
the following as possible, in the following order of precedence (with "a." being most important). Unencapsulated
semiconductor devices (die) do not require individual device marking. JAN marking shall be performed by the basic
plant. Marking may be performed in any wholly owned certified facility with the approval of the qualifying activity.
Marking shall not be performed by any contracted facility. The manufacturer shall define and document the
orientation of part marking for consistency.

a. Polarity marking, when applicable (see 3.10.5). Pin 1 shall be indicated on devices with more than 2 leads.
b. PIN (see 3.10.6).

c. Manufacturer's name, trademark, or identification (see 3.10.12) or manufacturer's designating symbol (see
3.10.7).

d. Lot identification code and code for plants (see 3.10.8 and 3.10.8.2).

e. Serial number, if applicable (see 3.10.9).

f.  DMS marking, if applicable (See 3.10.10).

g. Special marking (see 3.10.3). Beryllium oxide identifier (see 3.10.3.2). The “P” suffix marking for PIND

testing (see 1.3.7) may follow the type number or be marked any place on the device within the marking
area.
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h. Electrostatic discharge sensitivity (ESDS) identifier (optional see 3.10.3.1).
i.  Country of origin (optional see 3.10.11).

3.10.2 Marking on initial container (unit package). All device marking including an ESD label, except for polarity
and serial numbers, shall also appear on the unit package used as the initial protection for delivery. See appendix G,
section G.6.2 for marking requirements of die unit packaging.

3.10.3 Special marking. If any special marking is used, it shall in no way interfere with, or obscure, the marking
required in 3.10.1.

3.10.3.1 ESDS identifier. ESDS testing shall be done in accordance with test method 1020 of MIL-STD-750. The
testing procedure of ANSI/ESDA/JEDEC JS-001 may be used in lieu of method 1020. Unless otherwise specified,
tests shall be performed for initial qualification and product redesign. Testing for Charge Device Model (CDM)
sensitivity is also recommended to be performed in accordance with ANSI/ESDA/JEDEC JS-002. The reported ESD
sensitivity classification level(s) shall be documented in the QPDSIS-19500. The manufacturer shall report the test
method(s) used for ESD sensitivity classification in the QPDSIS-19500 or certificate of compliance (CofC). When a
device's ESDS class is determined by the ESDS classification test (see E.4.2.1), the devices represented by the test
may, at the option of the manufacturer, be marked as follows:

Class 0Z Less than 50 V AQOZ - single equilateral triangle (outline or solid) +0Z (still acceptable as
pin one designator).

Class 0A 50to 124V AOA - single equilateral triangle (outline or solid) +0A (still acceptable as
pin one designator).

Class 0B 125V 10249V AOB - single equilateral triangle (outline or solid) +0B (still acceptable as
pin one designator).

Class 1A 250V to 499 V AA - single equilateral triangle (outline or solid) +A (still acceptable as
pin one designator).

Class 1B 500 V to 999 V AB - single equilateral triangle (outline or solid) +B (still acceptable as
pin one designator).

Class 1C 1,000 Vto 1,999V  AC - single equilateral triangle (outline or solid) +C (still acceptable as
pin one designator).

Class 2 2,000 V103,999V  AA - double equilateral triangle (outline or solid) (still acceptable as pin
one designator).

Class 3A 4,000V -7,999V AAAA - triple equilateral triangle (outline or solid) +A (still acceptable as
pin one designator).

Class 3B 8,000 V - 15,999V AAAB - triple equilateral triangle (outline or solid) +B (still acceptable as
pin one designator).

Non-sensitive Above 15,999 V No designator.

3.10.3.2 Beryllium oxide package identifier. If a semiconductor package contains beryllium oxide (beryllia), the
device shall be marked with the designation 'BeO'.

3.10.4 Marking legibility. Marking shall remain legible. Marking damage caused by mechanical handling shall not
be cause for lot rejection. Devices having damaged markings shall be remarked prior to shipment to insure legibility.

3.10.5 Polarity marking of unidirectional diodes and thyristors. The polarity shall be indicated by one of the
following methods.

3.10.5.1 Diodes.
a. A diode graphic symbol or arrow with the arrow pointing toward the cathode terminal for forward bias.

b. A single contrasting color band or a minimum of three contrasting color dots spaced around the periphery on
the cathode end may be used.

c. An ESD identifier may be used to indicate polarity for sensitive devices.

NOTE: U, US, or UR diodes shall have a cathode band or three dots indicating cathode end.
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3.10.5.2 Thyristors. A graphic symbol for a thyristor with the arrow pointing toward the cathode terminal (for
stud-mounted thyristors only).

3.10.6 PIN. Each semiconductor device shall be marked with the PIN which shall be formulated as shown in 1.3.
If the device size does not allow the complete PIN to be marked on the device, the component designation portion
(see 1.3.5) shall be omitted first, followed by the quality level. RHA designators will be included in the abbreviated
PIN as appropriate.

3.10.6.1 JAN and J marking. The United States Government has adopted and is exercising legitimate control over
the certification marks "JAN" and "J", respectively, to indicate that items so marked or identified are manufactured to,
and meet all the requirements of the specification. Accordingly, items acquired to, and meeting all of the criteria
specified herein and in applicable specifications shall bear the certification mark "JAN" except that items too small to
bear the certification mark "JAN" shall bear the letter "J". The "JAN" or "J" shall be placed immediately before the
part number except that if such location would place a hardship on the manufacturer in connection with such marking,
the "JAN" or "J" may be located on the first line above or below the part number. Items furnished under contracts or
orders which either permit or require deviation from the conditions or requirements specified herein or in applicable
specifications shall not bear "JAN" or "J". In the event an item fails to meet the requirements of this specification and
the applicable specification sheets, the manufacturer shall remove completely the military part number and the "JAN"
or the "J" from the sample tested and also from all items represented by the sample. The “JAN* or “J” certification
mark shall not be used on products acquired to contractor drawings or specifications. The United States Government
has obtained Certificate of Registration Number 504,860 for the certification mark "JAN" and Registration Number
2,577,735 for the certification mark "J".

3.10.6.1.1 JAN branded prefix. The type number of all semiconductor devices acquired to and meeting the
requirements of this specification, and the applicable specification sheet, shall bear the applicable prefix. In the case
of small size semiconductor devices, the abbreviated prefix J (for JAN), JX (for JANTX), JV (for JANTXV), JS (for
JANS), JP (for JANP), JPX (for JANPTX), or JPV (for JANTXV) may be used. Failed devices or lots shall have the
JAN brand obliterated or removed within 30 days of failure.

3.10.7 Manufacturer's designating symbol. The manufacturer's designating symbol shall be as listed in the QML
and assigned by the qualifying activity. The symbol shall be used only by the manufacturer to whom it has been
assigned and only on those devices manufactured at that manufacturer's plant. The manufacturer's designating
symbol may be abbreviated by omitting the first "C" in the series of letters (see 3.10.12).

3.10.8 Lot identification code. Semiconductor devices shall be marked by a code indicating the last week of
sealing for the inspection lot accumulation period. 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 top to bottom, the
code number shall designate the year and week. For axial diodes, the lot identification code is required for DO-35
package sizes and larger.

3.10.8.1 Lot identification code suffix letter. When more than one inspection lot of a device type sealed within the
same lot accumulation period is submitted for conformance inspection, a lot identification code suffix letter, consisting
of a single capital letter, shall appear on each semiconductor device immediately following the date code. This letter
shall be chosen by the manufacturer so that each inspection lot is uniquely identified by the lot identification code and
by the lot identification suffix letter, if one is required.

3.10.8.2 Code for plants. If the devices are assembled or the wafers are fabricated at a plant other than the basic
plant, the lot identification code shall include a single letter which uniquely identifies the plant. This plant designator
shall appear immediately preceding and adjacent to the date code. The plant designator will be listed with the
addresses in the QML. The code for plants may be omitted if adequate marking area is not available.

3.10.8.3 Shipping containers. Mixing of date codes in intermediate shipping containers are not allowed.
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3.10.9 Serialization. JANS devices and, when specified, other device levels shall be marked with a unique serial
number assigned consecutively within the inspection lot. JANS devices shall be marked with the serial number in
screening, and inspection lot records shall be maintained to provide traceability from the serial number to the specific
wafer lot from which the devices originated. For small devices with insufficient area for serialization, lead or body
tags may be used. JANS devices are allowed to be shipped without serialization tags as long as it is requested by
the customer in writing. In some cases the lead and body tags are not wanted. In these cases, it is better to have the
manufacturer remove the tags than it is to have the original equipment manufacturer (OEM) remove them and
possibly damage the devices. Once the tags are removed these devices cannot be resold as JANS devices on the
open market to anyone other than the original purchaser who has agreed to the removal of the serialization tags.

3.10.10 DMS marking. The DMS mark is not part of the part number, will not be included in the PIN, and shall be
distinctly separate from all other marking. DMS may be abbreviated as “D”.

3.10.11 Country of origin. The manufacturer shall indicate the country of origin of the device if other than USA. At
the option of the manufacturer the country of origin marking may be omitted from the body of the device but shall be
retained on the initial container.

3.10.12 Manufacturer's name, abbreviation, or trademark. At the manufacturer's option, devices supplied to this
specification may be marked with the device manufacturer's name, abbreviation, or trademark in place of the
designating symbol described in 3.10.7, except for a manufacturer with multiple facility locations. The name or
trademark of only the original manufacturer shall appear on the device or initial container. Alteration of name or
trademark shall not be permitted.

3.10.13 Marking option. Except for serialization, the manufacturer has the option of marking the entire lot or only
the sample devices prior to Cl. If the manufacturer exercises the option to mark only the sample devices, the
procedure shall be as follows:

a. The sample devices shall be marked prior to performance of conformance or qualification inspection.

b. At the completion of inspection, the marking of the sample devices shall be inspected for conformance with
the requirements of 3.10.1 and 3.10.4.

c. The inspection lot represented by a conforming inspection sample shall then be marked and any specified
visual and mechanical inspection performed.

d. The marking materials and processing applied to the inspection lot shall be to the same specification as
those used for the inspection sample.

3.11 Solderability. All parts shall be capable of passing the solderability test in accordance with method 2026 of
MIL-STD-750 on delivery. Re-inspection of solderability is not required by this specification. However, when
solderability re-inspection is performed (either at the option of the manufacturer, supplier, or by customer contract),
the re-inspection date shall appear on all subsequent certificates of conformance and traceability (see 3.7).

3.12 ESD control. Semiconductors classified as class 0Z, OA, 0B, 1A, 1B, 1C, 2, 3A, or 3B (see E.4.2.1) shall be
handled in accordance with JESD-625, or other industry standard practice such as ANSI/ESD S20.20, to safeguard
against discharge damage, as applicable. A minimum humidity level of 30 percent shall be maintained unless
approved by the qualifying activity. Work stoppage shall occur when relative humidity drops below the approved
minimum. An effective corrective and preventative action(s) shall be implemented prior to work resumption.

3.13 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.

3.14 Pure tin. The use of pure tin, as an underplate or final finish, is prohibited both internally and externally. Tin
content of components and solder shall not exceed 97 percent, by mass. Tin shall be alloyed with a minimum of 3
percent lead, by mass (see 6.8)
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3.15 Workmanship. Semiconductor devices shall be processed in such a manner as to be uniform in quality and
shall be free from other defects that will affect life, serviceability, or appearance.

4. VERIFICATION

4.1 Classification of inspections. The inspection requirements specified herein are classified as follows:

Qualification inspection (see appendix E).

Screening (see appendix E).

Conformance inspection (see appendix E).

Qualification inspection for non-hermetic devices (see appendix J).
Screening for non-hermetic devices (see appendix J).
Conformance inspection for non-hermetic devices (see appendix J).
Element evaluation (see appendix G).

@™ oapoow

4.2 Quality system. The manufacturer shall implement and maintain a quality system. This system shall assist the
manufacturer in producing devices, which meet section 3. See appendix D for the quality system to be maintained by
qualified suppliers to this specification. See appendix C for the optional QM program.

4.3 Device verification. The manufacturer shall implement and maintain a verification program which
demonstrates that devices meet section 3. Appendix E is the standard verification flow for qualified products,
appendix J is the standard verification flow for non-hermetic qualified products, appendix G is the standard
verification flow for unencapsulated devices.

4.4 Test modification, reduction, or elimination. Tests and inspections may be modified, reduced, or eliminated
with the approval of the preparing activity and the qualifying activity. When a manufacturer modifies, reduces, or
eliminates a test or inspection, the manufacturer is only relieved of the responsibility of performing that test or
inspection. The manufacturer is still responsible for providing the product, which meets the requirements section 3
herein.

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 activities within the Military Service or Defense Agency, or
within the Military Service’s system commands. 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. This specification covers the general requirements for semiconductor devices used in electronic
equipment. The semiconductor devices covered by this specification are unique due to the fact that these devices
must be able to operate satisfactorily in systems under demanding conditions such as: 20 g's vibration, 100 g's of

shock, salt atmosphere, wide temperature range (e.g. -55°C to +150°C). In addition, these requirements are verified
under a qualification system. Commercial components are not designed to withstand these environmental conditions.
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6.2 Acaquisition requirements. Acquisition documents should specify the following:

Title, number, and date of this specification.

Packaging requirements (see 5.1).

PIN (see 1.3).

Number of the applicable specification sheets (see 3.1). For additional information on PINs, contact DLA

Land and Maritime, ATTN: VAC, P.O. Box 3990, Columbus, OH 43218-3990, or
https://landandmaritimeapps.dla.mil/programs/milspec/DocSearch.aspx.

Lead formation, length, finish, if other than that specified, or when a choice is required by the device
application.

Data requirements, when applicable.
Specify point of shipment.
PIND screening when required.

Date code and specification revision letter should not be restricted by the acquisition documents (see
3.10.8).

6.2.1 Order requirements. The date code and specification revision letter should not be restricted by the
acquisition documents (see 3.10.8). The JAN brand or the abbreviations (see 3.10.6.1) must not be used on any
semiconductor device acquired under contracts which permit or require any changes to this specification or the
applicable specification sheet, except for:

a.

b.

e.

Lead length.
Lead finish.

PIND testing. PIND screening to requirements beyond those specified herein may be performed only when
imposed by the acquisition document upon the component manufacturer. A new PIN will be created in
accordance with 1.3 and 3.10.3. Devices which pass such screens may be JAN branded or may retain the
JAN brand if already marked. All devices failing such screens must not be JAN branded or, if already
marked, must have the JAN brand removed or the device destroyed. PIND screening will follow the flow
outlined in Figure E-4 unless otherwise specified by the customer.

Lead forming (see E.5.3.4 and E.5.4.2). The forming of leads must not be performed except for specific
customer orders where the lot is controlled throughout processing by specific lot travelers. The bend must
not be closer than .050 inch (1.27 mm) to the lead to package seal.

Additional marking.

6.2.2 Relife Periodic relife testing is not required for devices covered by this specification. However, if relife
testing is requested to be performed, the following testing should be used as guidance: Hermeticity, solderability,
group A subgroup 2 electrical measurements, and visual inspection.

12
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6.3 Qualification. With respect to products requiring qualification, awards will be made only for products which are,
at the time of award of a contract, qualified for inclusion in the Qualified Manufacturers List (QML), whether or not
such products have actually been so 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. See the "Certification and Qualification Information for Manufacturers" booklet
(DLA Land and Maritime-VQE-19500) for details on the certification and qualification program. Information pertaining
to qualification of products may be obtained from DLA Land and Maritime, ATTN: VQE, P.O. Box 3990, Columbus,
OH 43218-3990 or e-mail vge.chief@dla.mil. An online listing of products qualified to this specification may be found
in the Qualified Products Database (QPD) at https://assist.dla.mil.

6.4 Supersession information. Devices covered by specification sheets are substitutable for the manufacturer's
and user's PIN's. This information in no way implies that manufacturer's PINs are suitable as a substitute for the
military PIN. The table below is an example of the type of cross reference data that should be available in the
specification sheets.

Supersession and cross reference data.

Military Manufacturer’s Manufacturer’s and user’s
PIN CAGE code PIN

6.4.1 Methods of qualification. There are three methods to supply JAN semiconductors to MIL-PRF-19500.
Appendix D and appendix E defines the historical screening, sampling, and quality system approach formerly listed
on the QPL. Appendix J defines the non-hermetic QPL approach. Appendix C defines the QML approach. It
includes the following important features:

a. Technical Review Board (TRB).

b.  Optimization.

c.  Quality planning.

d.  Statistical techniques.

e.  On-going reliability program (fit rate prediction).

f. QM plan.

g.  Product characterization and capability evaluation.

h.  Failure mode and effects analysis (FMEA).
One method is not preferred over the other. When large volume device production is typical, the qualified
manufacturer approach, which focuses on qualifying the process and production line (see appendix C), offers
significant advantages to the supplier. Small companies with modest volumes often find the historical qualified
products approach more cost effective. Suppliers should choose their method based on their business environment.

Leveraging off high volume commercial lines has proven to be effective in the Microcircuit QML. However, the
majority of MIL-PRF-19500 suppliers do not have similar high volume commercial production to leverage from.
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6.4.2 QML format. QPDSIS-19500 will be divided into two sections. The first section will include all device listings

qualified by the manufacturer. This section lists part number, electrostatic discharge (ESD) class, manufacturer's
designating symbol, qualification reference, specification sheets, qualified products approval status (appendix D
certification or DMS approval) status, and manufacturer’s plants. The second section alphabetically lists
manufacturers with the following information as a minimum:

a. Manufacturers’ name, manufacturers’ management representative, address, fax, e-mail, and phone number.

b. Location of wafer fabrication, assembly, and test operations.

c. Contracted operations (if applicable).

d. Commercial and Government Entity (CAGE) code and manufacturing designating symbol and logo.

e. Qualified products approval status (appendix D certification, or DMS approval).

6.5 Subject term (key word) listing:

Conformance inspection Radiation hardness assurance
Double plug construction Statistical process control
Electrostatic discharge sensitivity Technical review board
Failure analysis Test optimization

Metallurgical bond Thermal match

Qualification Thermal response

Qualified Manufacturers Listing

6.6 PIN. This specification requires a PIN that describes codification and/or classification and appropriate
references to associated documents (see 1.3 and 3.1 herein).

6.7 Tin whisker growth. The use of alloys with tin content greater than 97 percent, by mass, may exhibit tin
whisker growth problems after manufacture. Tin whiskers may occur anytime from a day to years after manufacture
and can develop under typical operating conditions, on products that use such materials. Conformal coatings applied
over top of a whisker-prone surface will not prevent the formation of tin whiskers. Alloys of 3 percent lead, by mass,
have shown to inhibit the growth of tin whiskers. For additional information on this matter, refer to ASTM-B545
(Standard Specification for Electrodeposited Coatings of Tin).

6.8 Changes from previous issue. Marginal notations are not used in this revision to identify changes with respect
to the previous issue due to the extent of the changes.
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APPENDIX A

DEFINITIONS
A.1 SCOPE

A.1.1 Scope. This appendix contains the definitions of terms used with semiconductor devices. This appendix is
not a mandatory part of the specification. The information contained herein is intended for guidance only.

A.2 APPLICABLE DOCUMENTS. This section not applicable to this appendix.

A.3 SEMICONDUCTOR COMMON DEFINITIONS

A.3.1 Absolute maximum ratings. The values specified for "ratings", "maximum ratings", or "absolute maximum
ratings" are based on the "absolute system" and unless otherwise required for a specific test method, are not to be
exceeded under any service or test conditions. These ratings are limiting values beyond which the serviceability of
any individual semiconductor device may be impaired. Unless otherwise specified, the voltage, current, and power
ratings are based on continuous dc power conditions at free air ambient temperature of +25°C. For pulsed or other
conditions, or operation of similar nature; the current, voltage, and power dissipation ratings are a function of time and
duty cycle. In order not to exceed absolute ratings, the equipment designer has the responsibility of determining an
average design value, for each rating, below the absolute value of that rating by a safety factor, so that the absolute
values will never be exceeded under any usual conditions of supply-voltage variation, load variation, or manufacturing
variation in the equipment itself.

A.3.2 Ambient temperature. Ambient temperature is the air temperature measured below a semiconductor device,
in an environment of substantially uniform temperature, cooled only by natural air convection, and not materially
affected by reflective and radiant surfaces.

A.3.3 Anode. The electrode from which the forward current flows within the device.

A.3.4 Assembly lot. A collection of devices manufactured on the same production line by means of the same
production technique, controls, and design.

A.3.4.1 Sublot. A sublot shall be a single (non JANS) device type (part number) contained on a single
specification sheet manufactured on the same production line(s) through final seal and to the same device design
with the same material requirements and within the same 6-week lot accumulation period unless a different lot
accumulation period is specified. A sublot is a single device type(part number) in an inspection lot. May contain
parts from multiple assembly lots.

A.3.5 Specification sheet. Since this specification covers the general requirements and tests for semiconductor
devices, the details of performance of the semiconductor device shall be specified in the specification sheet. Items
listed below should be covered in the specification sheet:

a. PIN (see 1.3).

b. Generic design, construction, and material (see appendix H).

c. The marking to be omitted, if any (see 3.10). The order of precedence for marking is as listed in 3.10.1.
d. Classification of inspection.

e. Examination and tests to be performed under qualification inspection.

f.  Examination and tests to be performed under CI.

g. Examination and tests to be performed under screening inspection.

h. End-point measurements to be made for group A, B, C, D, and E inspections (see appendix E and appendix
J).
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i.  Quality levels covered.
j.  Device level and screening procedure if other than table E-IV.

k. Sequence of test, test method, test condition, limit, cycles, temperature, or axis; when not specified, or if
other than specified herein.

I. Interim (pre- and post-burn-in) electrical parameters.
m. Burn-in test condition and burn-in test circuit.

n. Delta parameter measurements or provisions for percent defective allowed (PDA) including procedures for
traceability, where applicable.

o. Final electrical measurements.
p. Requirements for data recording and reporting, where applicable.

A.3.5.1 MIL-STD-750 details. In addition to the items as specified in A.3.5, the applicable details required by
MIL-STD-750 should be listed in the specification sheet.

A.3.6 Blocking. A term describing the state of a semiconductor device or junction which eventually prevents the
flow of current.

A.3.7 Breakdown voltage. The breakdown voltage is the maximum instantaneous voltage, including repetitive and
nonrepetitive transients, which can be applied across a junction in the reverse direction without an external means
(circuit) of limiting the current. It is also the instantaneous value of reverse voltage at which a transition commences
from a region of high small-signal impedance to a region of substantially lower small-signal impedance.

A.3.8 Case mount. A type of package (outline) which provides a method of readily attaching one surface of the
semiconductor device to a heat dissipater to achieve thermal management of the case temperature (example: TO-3,
DO-4).

A.3.9 Case outline. The embodiment of the external geometric characteristics of an electronic device including
dimensions and dimensional tolerances.

A.3.10 Case temperature. Case temperature is that temperature measured at a specified point on the case of a
semiconductor device.

A.3.11 Cathode. The electrode to which the forward current flows within the device.

A.3.12 Characteristic. An inherent and measurable property of a device. Such a property may be electrical,
mechanical, thermal, hydraulic, electromagnetic, or nuclear, and can be expressed as a value for stated or
recognized conditions. A characteristic may also be a set of related values usually shown in graphical form.

A.3.13 Control plans. Control plans are written descriptions of the system for controlling parts and processes.
They are written by suppliers to address the importance characteristics and engineering requirements of the product.
Each part shall have a control plan, but in many cases “family “ control plans can cover a number of part products
using a common process.

A.3.14 Constant current source. A current source shall be considered constant if halving the generator impedance
does not produce a change in the parameter being measured that is greater than the required precision of the
measurement.
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A.3.15 Constant voltage source. A voltage source shall be considered constant if doubling the generator
impedance does not produce a change in the parameter being measured that is greater than the required precision of
the measurement.

A.3.16 Disc type. A type of package (outline) for very high power devices which provides two parallel surfaces for
mounting into a specialized heat dissipator capable of applying a specified compressive force to the device.

A.3.17 Electrostatic discharge sensitivity (ESDS). ESD sensitivity is defined as the level of susceptibility of a
device to damage by static electricity. The level of susceptibility of a device is found by ESD classification testing and
is used as the basis for assigning an ESD classification for the Human Body Model (HBM) or the Charged Device
Model (CDM).

a. Human Body Model (HBM): One of the most common causes of electrostatic damage is the direct transfer of
electrostatic charge through a significant series resistor from the human body or from a charged material to
the electrostatic discharge sensitive (ESDS) device. The Human Body Model is the oldest and most
commonly used model for classifying device sensitivity to ESD. The HBM testing model represents the
discharge from the fingertip of a standing individual delivered to the device. It is modeled by a 100 pF
capacitor discharged through a switching component and a 1.5kW series resistor into the component.
Testing for HBM sensitivity is defined within MIL-STD-750 Method 1020 and within
ANSI/ESDA/JEDEC JS-001.

b. Charged Device Model (CDM): The transfer of charge from an ESDS device to a conductive material is also
an ESD event. A device may become charged, for example, from sliding down the feeder in an automated
assembler. If it then contacts the insertion head or another conductive surface, which is at a lower potential,
a rapid discharge may occur from the device to the metal object. This event is known as the Charged Device
Model (CDM) event and can be more destructive than the HBM for some devices. Although the duration of
the discharge is very short (often less than one nanosecond), the peak current can reach several tens of
amperes. The device testing standard for CDM is ANSI/ESDA/JEDEC JS-002. The test procedure involves
placing the device on a field plate with its leads pointing up, then charging it and discharging the device.

A.3.18 Engineering evaluation. An engineering evaluation is an in-depth scientific investigation of anomalies or
potential problems to determine root cause and provide solutions. An analysis of a possible non-conformance or
quality defect will be performed by appropriate engineers or applicable technical experts. An assessment of the
damage or non-conformance will be documented and corrective action will be implemented. Conclusions can be
based on visual inspection, data, past history, failure analysis, destructive physical analysis (DPA), delidding, step
stress testing, electric screening, or any reasonable tool or combinations of tools. A detailed report shall be
documented and made available to the qualifying activity.
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A.3.19 Expanded metallization. Expanded metallization is metallization that increases in area (example, metal line
to bond pad area) (see figure A-1).

PAD AREA
METALLIZATION

$

FIGURE A-1. Example of expanded metallization.

A.3.20 Failure analysis. Failure analysis (FA) is the discipline incorporating all techniques of physical, chemical
and electro-magnetic (EM) characterization of product and materials to isolate the mode of failure and define the
mechanism of occurrence. FA is used as an integral tool in root cause determination and process-segment targeting
in the corrective action procedure.

A.3.21 Forward bias. The bias which tends to produce current flow in the forward direction (p-type semiconductor
region at a positive potential relative to n-type region).

A.3.22 Failure mode and effects analysis (FMEA). A FMEA is an analytical technique used as a means to assure
potential failure modes and their associated causes/mechanisms have been considered and addressed. The process
and design FMEAs should identify process and design failure modes, and identify process and design variables on
which to focus controls for detection and occurrence reduction. It develops a list of potential failure modes and
establishes a priority system for corrective action considerations. Creation of the FMEA should start with the process
flow. A potential failure mode is defined as the manner in which the process could potentially fail to meet the process
requirements or design intent. FMEAs also include information on potential effects of failure, severity level, potential
causes, current process controls, as well as other information.

A.3.23 Hermetically sealed package A hermetically sealed package is considered to be airtight and impervious to
external influences. A device is considered to be hermetic if the device passes the requirements of test method 1071
of MIL-STD-750.

A.3.24 Impulse waveform. A pulse with a defined virtual front and impulse duration for either a voltage or current
amplitude of unidirectional polarity.

A.3.24.1 Virtual front duration. The pulse time as defined by 1.67 times time for voltage to increase from 30
percent to 90 percent of crest (peak value) or 1.25 times time for current to increase from 10 percent to 90 percent of
crest.

A.3.24.2 Impulse duration. The time required for an impulse waveform to decay to 50 percent of the peak value
measured from the start of the virtual front duration of zero crossover.

A.3.25 Internal Free Cavity Volume. The internal volume of a device less the area/volume of the die and any
conformal coating.

A.3.26 Line. A collection of similar wafer fabrication flows, or similar package assembly flows used to manufacture
semiconductors in accordance with a specified process flow.
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A.3.27 Metallurgical bond, diode construction, and thermal matching. Metallurgical bonds as used in JAN-brand
semiconductor devices will be identified by one of the following categories. The listing of the three types of
metallurgical bonds is for clarification and may not necessarily be listed in order of merit.

A.3.27.1 Double plug construction. Double plug construction is one where the terminal plugs have equal nominal
diameters, except for a Category | metallurgical bond device which may utilize an asymmetrical plug design. Plug
contact with the semiconductor die may be achieved either through direct contact with the die metallization materials
or via brazing or solder preform metallization. The use of a point contact whisker or other wire conductors is not
allowed.

A.3.27.2 Dash-one construction. Dash-one diodes shall be of double plug construction utilizing high temperature
metallurgical bonding between both sides of the silicon die and attach preform or terminal pins.

A.3.27.3 Category | metallurgical bond. A category | metallurgical bond is formed when the bond between the
semiconductor element (such as silicon or germanium) and the package consists of a phase which melts during the
bonding process and which includes in the solidified melt both a portion of the semiconductor element and a portion
of the metallization layer which is on the package mounting surface. Category | bonds between adjacent
semiconductor elements (as in stacks) shall include portions of both semiconductor elements in the solidified melt.
Unless otherwise specified in the specification sheet, category | metallurgical bonds are typically required for all axial
leaded diodes, equal to and greater than 1 watt or 1 amp.

A.3.27.4 Category Il metallurgical bond. A category Il metallurgical bond is formed utilizing a brazing or soldering
alloy which melts during the bonding process and bonds to a metallization layer on each of the surfaces being joined.
Dissolution of the semiconductor element or any of the wetted surface layers is not required.

A.3.27.5 Category Ill metallurgical bond. A category Ill metallurgical bond is formed when the surfaces to be
bonded are brought together under conditions of temperature and pressure such that a diffusion bond is formed
between the outermost metallization layer of the elements being joined. This bond is characterized by having species
from both sides of the original interface diffused across the interface without any molten phase having been present.

A.3.27.6 Non-cavity double plug diode. Double plug construction where the package glass is in intimate contact
with the semiconductor die isolating the anode and cathode regions, and insuring immunity from particle related
failures. Voids may be present provided isolation (to prevent arcing) and particle immunity are insured.

A.3.27.7 Thermally matched axial leaded diodes. Diode construction with the coefficients of thermal expansion of
the die, plug, and package materials will be thermally matched such that the diodes are immune to intermittent opens
caused by thermal stress. Axial-leaded diode critical interfaces which comply with this definition shall utilize tungsten
or molybdenum plugs.

A.3.27.8 Metallurgically bonded-thermally matched-noncavity double plug construction. Diodes meeting this
definition shall be of double plug construction utilizing tungsten or molybdenum plugs. Both sides of the diode chip
(die) shall be bonded to the corresponding plug by a category | metallurgical bond. The package shall be thermally
matched, non-cavity construction (see A.3.27.1 through A.3.27.3, A.3.27.6, and A.3.27.7). The plated silver button
contact design is not permitted.

A.3.27.9 Soft glass diode construction. A Diode construction with the following characteristics - Axial lead and
surface mount (round end-cap), double plug, opaque or transparent body, Dumet plug. Category Il or IlI.

A.3.27.10 Hard glass diode construction. A Diode construction with the following characteristics - Axial lead and
surface mount (square end-cap), double plug, opaque or transparent body, tungsten or molybdenum plug. Category |
or lll.

A.3.28 Noise figure. At a selected input frequency, the noise figure is the ratio of the total noise power per unit

bandwidth (at a corresponding output frequency) delivered to the output termination, to the portion thereof contributed
at the input frequency by the input termination, whose noise temperature is standard (293°K) at all frequencies.
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A.3.29 Open circuit. A circuit shall be considered as open circuited if halving the magnitude of the terminating
impedance does not produce a change in the parameter being measured greater than the specified accuracy of the
measurement.

A.3.30 Package type. A package type is a package which has the same case outline (varying only in size),
configuration, materials (including bonding, wire, or ribbon and die attach), piece parts (excluding preforms which
differ only in size), and assembly processes.

A.3.30.1 Case isolated package. A package in which the active die connection terminals are electrically isolated
from conductive surfaces of the case including the stud, header, sidewalls, or lid.

A.3.30.2 Metal Electrode Leadless Face (MELF).. A leadless cylindrical surface mount diode that is metallized at
its ends.

A.3.31 Power device.. A diode with a power rating of 1 watt or higher or current rating of 1 Amp or larger,
transistors with a power rating of 4 watts or larger, and MOSFETs with a power rating of 1 watt or larger.

A.3.32 Pulse. A pulse is a flow of electrical energy of short duration. See figure A-2 for illustrations of the
characteristics defined in A.3.29 through A.3.34, inclusive.
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tr = Pulse rise time.

tg = Pulse delay time.

L
S tp = Pulse time.
c
T ts = Pulse storage time.
=
w tf = Pulse fall time.
2
= tw = Pulse average time.
-1 .
—= tr = == | = Pulse amplitude.
td =

NOTES:
1. Subscript 2 denotes output.
2. Subscript 1 denotes input.

FIGURE A-2. Pulse measurements.

A.3.33 Pulse average time. The average pulse time of a pulse is the time duration from a point on the leading
edge which is 50 percent of the maximum amplitude to a point on the trailing edge which is 50 percent of the
maximum amplitude.

A.3.34 Pulse delay time. The delay time of a pulse is the time interval from a point at which the leading edge of
the input pulse has risen to 10 percent of its maximum amplitude to a point at which the leading edge of the output
pulse has risen to 10 percent of its maximum amplitude.

A.3.35 Pulse fall time. The fall time of a pulse is that time duration during which the amplitude of its trailing edge is
decreasing from 90 to 10 percent of the maximum amplitude.

A.3.36 Pulse rise time. The rise time of a pulse is that time duration during which the amplitude of its leading edge
is increasing from 10 to 90 percent of the maximum amplitude.

A.3.37 Pulse storage time. The storage time of a pulse is the time interval from a point 10 percent down from the
maximum amplitude on the trailing edge of the input pulse to a point 10 percent down from the maximum amplitude
on the trailing edge of the output pulse.

A.3.38 Pulse time. The pulse time of a pulse is the time interval from the point on the leading edge which is 90
percent of the maximum amplitude, to the point on the trailing edge which is 90 percent of the maximum amplitude.
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A.3.39 Quality level certification mark. The quality level certification marks are used to indicate devices
manufactured by a DLA certified manufacturer on a DLA certified manufacturing line and identify the level of testing
that the devices are manufactured to, and meet, the corresponding testing requirements specified herein and in the
applicable specification sheets.

A.3.39.1 Quality level JAN. JAN devices are unscreened devices (unless otherwise specified in the specification
sheet). JAN quality level devices are the lowest military quality level devices.

A.3.39.2 Quality level JANTX. JANTX devices meet or exceed the requirements for standard military qualified
devices. JANTX devices have successfully completed the JANTX screening requirements of MIL-PRF-19500
appendix E, table E-IV, and groups A, B, C, and E conformance inspection as applicable.

A.3.39.3 Quality level JANTXV. JANTXV devices meet or exceed the requirements for standard military qualified
parts which includes precap visual inspection prior to device sealing. JANTXV device have successfully completed
the JANTXYV screening requirements of MIL-PRF-19500 appendix E, table E-IV, and groups A, B, C, and E
conformance inspection as applicable. JANTXV devices may be qualified as radiation hardened devices.

A.3.39.4 Quality level JANS. JANS devices meet or exceed the requirements for standard space qualified
devices. JANS quality level devices are the highest quality level devices manufactured to function in rugged and
extreme environment applications. JANS qualified devices have successfully completed the JANS screening
requirements of MIL-PRF-19500 appendix E, table E-IV, and groups A, B, C, and E conformance inspection as
applicable. JANS devices may be qualified as radiation hardened devices.

A.3.39.5 Quality level JANP. JANP devices are non-hermetic, unscreened devices (unless otherwise specified in
the specification sheet). JANP quality level devices are the lowest non-hermetic military quality level devices.

A.3.39.6 Quality level JANPTX. JANPTX devices are non-hermetic devices that meet or exceed the requirements
for standard non-hermetic military qualified devices. JANPTX devices have successfully completed the JANPTX
screening requirements of MIL-PRF-19500 appendix J, table J-Il, and groups A, B, C, and E conformance inspection
as applicable.

A.3.39.7 Quality level JANPTXV. JANPTX devices are non-hermetic devices that meet or exceed the
requirements for standard non-hermetic military qualified parts which includes precap visual inspection prior to device
sealing. JANPTXV device have successfully completed the JANPTXV screening requirements of MIL-PRF-19500
appendix J, table J-ll, and groups A, B, C, and E conformance inspection as applicable. JANPTXV devices may be
qualified as radiation hardened devices.

A.3.39.8 Quality level JANHC. JANHC devices are unencapsulated devices that meet or exceed the requirements
for standard military qualified devices. JANHC devices have successfully completed the class H requirements of
MIL-PRF-19500 appendix G, as applicable. JANHC devices may be qualified as radiation hardened devices.

A.3.39.9 Quality level JANKC. JANKC devices are unencapsulated devices that meet or exceed the requirements
for standard space qualified devices. JANKC quality level devices are the highest quality level unencapsulated
devices manufactured to function in rugged and extreme environment applications. JANKC qualified devices have
successfully completed the class K requirements of MIL-PRF-19500 appendix G, as applicable. JANKC devices may
be qualified as radiation hardened devices.

A.3.40 Radiation failures. A radiation failure is defined at the lowest radiation level when either any device
parameter exceeds its specified post irradiation parameter limits (PIPL) or the device fails any functional test in
accordance with stated test conditions.

A.3.41 Radiation hardness assurance (RHA). That portion of performance verification testing that assures that
parts meet the radiation response characteristics as specified in this specification and the specification sheet.
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A.3.42 Rating. The nominal value of any electrical, thermal, mechanical, or environmental quantity assigned to
define the operating conditions under which a component, machine, apparatus, or electronic device is expected to
give satisfactory service.

A.3.42.1 Targeted parameter. Parameters that consist of a min/max or range for the limit, specified in the
specification sheet.

A.3.43 Reverse bias. The bias which tends to produce current flow in the reverse direction (n-type semiconductor
region at a positive potential relative to the p-type region).

A.3.44 Semiconductor devices. Electronic device in which the characteristic distinguishing electronic conduction
takes place within a semiconductor.

A.3.44.1 Die design A semiconductor die manufactured using the same physical size, materials, topology, mask
set, process flow, on a single fabrication line.

A.3.45 Semiconductor diode. A semiconductor device having two terminals and exhibiting a nonlinear voltage-
current characteristic.

A.3.46 Semiconductor junction. A region of transition between semiconductor regions of different electrical
properties (e.g., n-n+, p-n, p-p+ semiconductors) or between a metal and a semiconductor.

A.3.47 Short circuit. A circuit shall be considered short-circuited if doubling the magnitude of the terminating
impedance does not produce a change in the parameter being measured that is greater than the specified accuracy
of the measurement.

A.3.48 Small signal. A signal shall be considered small if doubling its magnitude does not produce a change in the
parameter being measured that is greater than the specified accuracy of the measurement.

A.3.49 Stack junction rectifier diode. A semiconductor device having two terminals and exhibiting a nonlinear
voltage-current characteristic with two or more active and/or passive die that are metallurgically bonded together in a
series configuration to gain the additive effect of the reverse blocking capabilities of each individual active die.

A.3.50 Storage temperature. Storage temperature is a temperature at which the device may be stored without any
power being applied.

A.3.51 Temperature coefficient. The ratio of the change in a parameter to the change in temperature.

A.3.52 Thermal compression bond. A bond achieved when pressure and temperature are present regardless of
how the temperature rise was achieved except without ultrasonic assist.

A.3.53 Thermal equilibrium. Thermal equilibrium is reached when doubling the test time interval does not produce
a change, due to thermal effects, in the parameter being measured that is greater than the specified accuracy of the
measurement.

A.3.54 Thermal resistance. Thermal resistance is the temperature rise, per unit power dissipation, of a junction
above the temperature of a stated external reference point under conditions of thermal equilibrium.

A.3.55 Thyristor. A bi-stable semiconductor device that comprises three or more junctions and can be switched
from the off-state or on-state to the opposite state.

A.3.56 Transistor. An active semiconductor device capable of providing power amplification and having three or
more terminals.
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A.4 TRANSISTOR DEFINITIONS

A.4.1 Junction transistors, multijunction types.

A.4.1.1 Base. A region which lies between an emitter and collector of a transistor and into which minority carriers
are injected.

A.4.1.2 Collector. A region through which a primary flow of charge carriers leaves the base.

A.4.1.3 Cutoff current. The cutoff current is the measured value of dc current when a transistor is reverse biased
by a voltage less than the breakdown voltage.

A.4.1.4 Emitter. A region from which charge carriers that are minority carriers in the base are injected into the
base.

A.4.1.5 Junction, collector. A semiconductor junction, normally biased in the reverse direction, the current through
which can be controlled by the introduction of minority carriers into the base.

A.4.1.6 Junction, emitter. A semiconductor junction normally biased in the forward direction to inject minority
carriers into the base.

A.4.1.7 Saturation. A base current and a collector current condition resulting in a forward-biased collector junction.

A.4.2 Unijunction transistors.

A.4.2.1 Peak point. The point on the emitter current-voltage characteristic corresponding to the lowest current at
which the change in emitter base voltage with respect to emitter current equals zero.

A.4.2.2 Unijunction transistor. A three-terminal semiconductor device having one junction and a stable
negative-resistance characteristic over a wide temperature range.

A.4.2.3 Valley point. The point on the emitter current-voltage characteristic corresponding to the second lowest
current at which the change in emitter base voltage with respect to emitter current equals zero.

A.4.3 Field-effect transistors (FET).

A.4.3.1 Depletion-mode operation. The operation of a FET such that changing the gate to source voltage from
zero to a finite value decreases the magnitude of the drain current.

A.4.3.2 Depletion-type FET. A FET having appreciable channel conductivity for zero gate to source voltage. The
channel conductivity may be increased or decreased according to the polarity of the applied gate to source voltage.

A.4.3.3 Drain. A region into which majority carriers flow from the channel.

A.4.3.4 Enhancement-mode operation. The operation of a FET such that changing the gate to source voltage
from zero to a finite value increases the magnitude of the drain current.

A.4.3.5 Enhancement-mode FET. A FET having substantially zero channel conductivity for zero gate to source
voltage. The channel conductivity may be increased by the application of a gate to source voltage of appropriate
polarity.

A.4.3.6 FET. A transistor in which the conduction is due entirely to the flow of majority carriers through a
conduction channel controlled by an electric field arising from a voltage applied between the gate and source
terminals.

A.4.3.7 Gate. The electrode associated with the region in which the electric field due to the control voltage is
effective.
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A.4.3.8 Insulated-gate FET. A FET having one or more gate electrodes which are electrically insulated from the
channel.

A.4.3.9 Junction-gate FET. A FET that uses one or more gate regions to form p-n junction(s) with the channel.

A.4.3.10 MOSFET. An insulated gate FET in which the insulating layer between each gate electrode and the
channel is oxide material.

A.4.3.11 N-channel FET. A FET that has an n-type conduction channel.
A.4.3.12 P-channel FET. A FET that has a p-type conduction channel.
A.4.3.13 Source. A region from which majority carriers flow into the channel.
A.5 DIODE AND RECTIFIER DEFINITIONS

A.5.1 Signal diodes and rectifier diodes.

A.5.1.1 Semiconductor rectifier diode. A device having an asymmetrical voltage-current characteristic used for
rectification.

A.5.1.2 Semiconductor signal diode. A device having an asymmetrical voltage-current characteristic and used for
signal detection.

A.5.2 Microwave diodes.

A.5.2.1 Detector diode. A device which converts rf energy into dc or video output.

A.5.2.2 Gunn diode. A microwave diode that exhibits negative resistance arising from the bulk negative differential
conductivity occurring in several compound semiconductors such as gallium arsenide, and that operates at a
frequency determined by the transit time of charge bunches formed by this negative differential conductivity.

A.5.2.3 Impact, avalanche, and transit time diode (IMPATT). A semiconductor microwave diode that, when its
junction is biased into avalanche, exhibits a negative resistance over a frequency range determined by the transit
time of charge carriers through the depletion region.

A.5.2.4 Limited space-charge accumulation diode (LSA). A microwave diode similar to the Gunn diode except that
it achieves higher output power at frequencies, determined by the microwave cavity, that are several times greater
than the transit-time frequency by avoiding the formation of charge bunches or domains.

A.5.2.5 Matched pair. A pair of diodes identical in outline dimensions and with matched electrical characteristics.
The two diodes may both be forward polarity, or one forward and one reverse polarity, or both reverse polarity.

A.5.2.6 Microwave diode. A two terminal device that is responsive in the microwave region of the electromagnetic
spectrum, commonly regarded as extending from 1 GHz to 300 GHz.

A.5.2.7 Mixer diode. A microwave diode that combines rf signals at two frequencies to generate an rf signal at a
third frequency.

A.5.2.8 Trapped plasma avalanche transit time diode (TRAPATT). A microwave diode that, when its junction is
biased into avalanche, exhibits a negative resistance at frequencies below the transit time frequency range of the
diode due to generation and dissipation of trapped electron-hole plasma resulting from the intimate interaction
between the diode and a multiresonant microwave cavity.
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A.5.3 Tunnel diodes.

A.5.3.1 Tunnel diodes. A device in which quantum-mechanical tunneling leads to a region of negative slope in the
forward direction of the current-voltage characteristic.

A.5.3.2 Backward diode. A device in which quantum-mechanical tunneling leads to a current-voltage
characteristic with a reverse current greater than the forward current, for equal and opposite applied voltages.

A.5.4 Voltage-regulator and voltage-reference diodes.
A.5.4.1 Voltage-reference diode. A diode which is normally biased to operate in the breakdown region of its

voltage-current characteristic and which develops across its terminals a reference voltage of specified accuracy,
when biased to operate throughout a specified current and temperature range.

A.5.4.2 Voltage-regulator diode. A diode which is normally biased to operate in the breakdown region of its
voltage-current characteristic and which develops across its terminals an essentially constant voltage throughout a
specified current range.

A.5.5 Current-regulator diodes.

A.5.5.1 Current-regulator diode. A diode which limits current to an essentially constant value over a specified
voltage range.

A.5.6 Varactor diodes.

A.5.6.1 Varactor diode. A two terminal semiconductor device in which use is made of the property that its
capacitance varies with the applied voltage.

A.5.6.2 Tuning diode. A varactor diode used for rf tuning including functions such as automatic frequency control
(AFC) and automatic fine tuning (AFT).

A.5.7 Transient voltage suppressors.
A.5.7.1 Varistor. A transient voltage suppressor that is a nonlinear resistor with symmetrical characteristics.

A.5.7.2 Avalanche-junction. A transient voltage suppressor that is a semiconductor diode that can operate in
either the forward or reverse direction of its voltage-current characteristic to limit voltage transients.

A.5.7.3 Clamping voltage. The voltage in a region of low differential resistance that serves to limit the transient
voltage across the device terminals.

A.5.7.4 Clamping factor. The ratio of clamping voltage to breakdown voltage.

A.5.7.5 Peak impulse current. The peak current for a series of essentially identical impulses.

A.5.7.6 Standby current. The dc current through a transient voltage suppressor at rated standoff voltage.

A.5.7.7 Repetitive peak pulse power. The peak power dissipation resulting from the peak impulse current.

A.5.7.8 Response time. The time interval between the point on the impulse waveform at which the amplitude
exceeds the clamping voltage level and the peak of the voltage overshoot.

A.5.7.9 Voltage overshoot. The excess voltage over the clamping voltage that occurs when a current impulse
having short virtual front duration is applied.

A.5.7.10 Forward surge current. The peak current for a single impulse for forward biased diode.
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A.5.7.11 Working peak voltage. The peak voltage, excluding all transient voltage, usually referred to as standoff
voltage.

A.6 CLASSES OF THYRISTORS DEFINITIONS

A.6.1 Thyristor. A bi-stable semiconductor device that comprises three or more junctions and can be switched
between conducting and nonconducting status.

A.6.1.1 Bi-directional diode thyristor. A two terminal thyristor having substantially the same switching behavior in
the first and third quadrants of the principal voltage-current characteristic.

A.6.1.2 Bi-directional triode thyristor. An n-gate or p-gate thyristor having substantially the same switching
behavior in the first and third quadrants of the principal voltage-current characteristic.

A.6.1.3 N-gate thyristor. A three-terminal thyristor in which the gate terminal is connected to the n-region adjacent
to the region to which the anode terminal is connected and that is normally switched to the on-state by applying a
negative signal between gate and anode terminals.

A.6.1.4 P-gate thyristor. A three-terminal thyristor in which the gate terminal is connected to the p-region adjacent
to the region to which the cathode terminal is connected and that is normally switched to the on-state by applying a
positive signal between gate and cathode terminals.

A.6.1.5 Reverse blocking diode thyristor. A two-terminal thyristor that switches only for positive anode to cathode
voltages and exhibits a reverse blocking state for negative anode to cathode voltages.

A.6.1.6 Reverse blocking triode thyristor. An n-gate or p-gate thyristor that switches only for positive anode to
cathode voltages and exhibits a reverse blocking state for negative anode to cathode voltages.

A.6.1.7 Reverse conducting diode thyristor. A two terminal thyristor that switches only for positive anode to
cathode voltages and conducts large currents at negative anode to cathode voltages comparable in magnitude to the
on-state voltage.

A.6.1.8 Reverse conducting triode thyristor. An n-gate or p-gate thyristor that switches only for positive anode to
cathode voltages and conducts large currents at negative anode to cathode voltages comparable in magnitude to the
on-state voltages.

A.6.1.9 Turn off thyristor. A thyristor that can be switched between conducting and nonconducting states by
applying control signals of appropriate polarities to the gate terminal, with the ratio of triggering power to triggered
power appreciably less than one.

A.6.2 Physical structure terms.

A.6.2.1 Gate. An electrode connected to one of the semiconductor regions for introducing control current.

A.6.2.2 Main terminals. The two terminals through which the principal current flows.

A.6.3 Electrical characteristic and rating terms.

A.6.3.1 Anode to cathode voltage-current characteristic (anode characteristic). A function, usually represented

graphically, relating the anode to cathode voltage to the principal current, with gate current where applicable, as a
parameter.

A.6.3.2 Breakover point. Any point on the principal voltage-current characteristic for which the differential
resistance is zero and where the principal voltage reaches a maximum value.

A.6.3.3 Negative differential resistance region. Any portion of the principal voltage-current characteristic in the
switching quadrant within which the differential resistance is negative.
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A.6.3.4 Off impedance. The differential impedance between the terminals through which the principal current
flows when the thyristor is in the off state.

A.6.3.5 Off-state. The condition of a thyristor corresponding to the high resistance low current portion of the
principal voltage-current characteristic between the origin and the breakover point in the switching quadrant.

A.6.3.6 On impedance. The differential impedance between the terminals through which the principal current
flows when the thyristor is in the on state.

A.6.3.7 On-state. The condition of a thyristor corresponding to the low resistance, low voltage portion of the
principal voltage-current characteristic in the switching quadrant.

A.6.3.8 Principal current. A generic term for the current through the device excluding gate current.
A.6.3.9 Principal voltage. The voltage between the main terminals.

A.6.3.10 Principal voltage-current characteristic (principal characteristic)). A function, usually represented
graphically, relating the principal voltage to the principal current, with gate current where applicable, as a parameter.

A.6.3.11 Reverse blocking impedance. The differential impedance between the two terminals through which the
principal current flows when the thyristor is in the reverse blocking state at a stated operating point.

A.6.3.12 Reverse blocking state. The condition of a reverse blocking thyristor corresponding to the portion of the
anode to cathode voltage-current characteristic for which the reverse currents are of lower magnitude than the
reverse breakdown current.

A.6.3.13 Switching quadrant. A quadrant of the principal voltage-current characteristic in which a device is
intended to switch between an off state and an on state.

A.7 OPTOELECTRONIC DEVICE DEFINITIONS

A.7.1 Optoelectronic device. A device that is responsive to or that emits or modifies electromagnetic radiation in
the visible, infrared, or ultraviolet spectral regions; or a device that utilizes such electromagnetic radiation for its
internal operation.

A.7.1.1 Conversion efficiency. The ratio of maximum available power output resulting from photovoltaic operation
to total incident radiant flux.

A.7.1.2 Dark condition. The condition attained when the electrical parameter under consideration approaches a
value which cannot be altered by further irradiation shielding.

A.7.1.3 Dark current. The current that flows through a photosensitive device in the dark condition.
A.7.1.4 Light current. The current that flows through a photosensitive device when it is exposed to radiant energy.

A.7.1.5 Photoconductive diode. A photodiode that is intended to be used as a photoconductive transducer.

A.7.1.6 Photocurrent. The difference in magnitude between light current and dark current.
A.7.1.7 Photodiode. A diode that is intended to be responsive to radiant energy.

A.7.1.8 Photodiode, avalanche. A photodiode that is intended to take advantage of avalanche multiplication of
photocurrent.

A.7.1.9 Photoemitter. A device that emits electromagnetic radiation in the visible, infrared, or ultraviolet spectral
regions.
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A.7.1.10 Photosensitive device. A device that is responsive to electromagnetic radiation in the visible, infrared, or
ultraviolet spectral regions.

A.7.1.11 Photothyristor. A thyristor that is intended to be responsive to radiant energy for controlling its operation
as a thyristor.

A.7.1.12 Phototransistor. A transistor that is intended to be responsive to radiant energy.

A.7.1.13 Photovoltaic diode. A photodiode that is intended to generate a terminal voltage in response to radiant
energy.

A.7.2 Photoemitting devices.

A.7.2.1 Avalanche luminescent diode. A light emitting diode that emits luminous energy when a controlled reverse
current in the breakdown region is applied.

A.7.2.2 Infrared emitting diode. A diode capable of emitting radiant energy in the infrared region of the spectrum
resulting from the recombination of electrons and holes.

A.7.2.3 Light emitting diode. A diode capable of emitting luminous energy resulting from the recombination of
electrons and holes.

A.7.2.4 Radiant efficiency. The ratio of the total radiant flux emitted to the total input power.
A.7.3 Optocouplers.

A.7.3.1 Photodarlington coupler. An opto-coupler in which the photo-sensitive element is a Darlington connected
phototransistor.

A.7.3.2 Photodiode coupler. An opto-coupler in which the photosensitive element is a photodiode.

A.7.3.3 Photothyristor coupler. An opto-coupler in which the photosensitive element is a photothyristor.

A.7.3.4 Phototransistor coupler. An opto-coupler in which the photosensitive element is a phototransistor.

A.8 ELECTRICAL AND ENVIRONMENTAL STRESS SCREENING DEFINITIONS

A.8.1 Electrical and environmental stress screening.

a.  Electrical stressing near maximum rating of semiconductor devices is performed to remove devices within a
given lot which are subject to early life failures due to improper processing.

b. Determine if wear-out mechanisms are present in a given lot which will shorten the time to failure (life tests).

A.8.2 Power burn-in. A generic term describing a screening test which operates the device by internally
dissipating sufficient power to significantly heat the device junction for a specified time.

A.8.2.1 Rectifying ac power burn-in. Power burn-in whereby junction heating is accomplished through the
alternate application every half cycle of forward current and reverse voltage.

A.8.2.2 Steady-state dc power burn-in. Power burn-in whereby junction heating is accomplished through the
application of steady-state forward current, reverse current, or forward power for diodes (including rectifiers), Zeners,
and transistor respectively.

A.8.3 High temperature reverse bias. A generic term describing a screening test which applies a blocking voltage
and is normally performed at ambient temperature (Tp) = +150°C through the external application of heat.
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A.8.3.1 Steady-state dc high temperature reverse bias. High temperature reverse bias which applies steady-state
dc blocking voltage.

A.8.3.2 Half-wave high temperature reverse bias. High temperature reverse bias which applies half-wave blocking
voltage.

A.8.3.3 Full-wave high temperature blocking bias. High temperature reverse bias which applies full-wave blocking
voltage; sometimes applicable to symmetrical thyristors or transient voltage suppressors.

A.8.4 Operating life. A generic term describing a sample test which operates and internally heats a device junction
for an extended time to verify lot integrity. This is generally an extension of power burn-in.

A.8.4.1 Rectifying ac operating life. Operating life whereby heating is accomplished through the alternate
application of forward current and reverse voltage.

A.8.4.2 Steady-state dc operating life. Operating life whereby heating is accomplished through the application of
steady-state forward current, reverse current, or forward power for diodes (including rectifiers), Zeners, and
transistors respectively.

A.8.4.3 Intermittent operating life. Operating life whereby junction temperature (TJ) and case temperature (Tg) is

cycled through a specified temperature range by a heating current or power and a cooling period, when current or
power is removed.

A.8.4.3.1 Rectifying ac intermittent operating life. Intermittent operating life whereby the device is subjected to
forward current and reverse voltage, during the heating period.

A.8.4.3.2 DC intermittent operating life. Intermittent operating life whereby the device is subjected to steady-state
forward current or equivalent half sine forward current, during the heating period. This test is also known as power
cycling or thermal fatigue.

A.8.5 Blocking life. A generic term describing a sample test which applies a blocking voltage and is normally
performed at a specified high ambient or case temperature through the external application of heat.

A.8.5.1 Steady-state dc blocking life. Blocking life which applies steady-state dc blocking voltage.

A.8.5.2 Half-wave blocking life. Blocking life which applies half-wave blocking voltage.

A.8.5.3 Full-wave blocking life. Blocking life which applies full-wave blocking voltage.

A.8.6 Temperature cycling (air to air). Temperature cycling at device's case temperature through a specified range
by the external heating and cooling of the device in an air to air environment.

A.8.7 Thermal shock (liquid to liquid). Thermal shock cycling at device's case temperature through a specified
range by the external heating and cooling of the device in a liquid to liquid environment.

A.8.8 Thermal impedance. Thermal impedance for the purpose of this specification is the application of an
electrical stress sufficient to pass heat through the interface of dissimilar materials, primarily to determine the quality
of attachment by measuring the electrical characteristics of the temperature sensitive parameter. Thermal
impedance measurement is performed by quantifying changes to the heat sensitive parameter caused by current flow
and its induced heating. It is used to detect interface voids between die, attachment medium and the header or heat
sink.

A.8.9 Surge. Surge is the application of a high peak current ten times (minimum) the device average current
maximum rating applied for a short pulse width appropriate to determine processing defects (e.g., wire bond integrity,
micro cracks, and bond voids).
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ABBREVIATIONS AND SYMBOLS
B.1 SCOPE

B.1.1 Scope. This appendix covers the abbreviations and symbols for use with semiconductor devices. This
appendix is not a mandatory part of the specification. The information contained herein is intended for guidance only.

B.2 APPLICABLE DOCUMENTS. This section is not applicable to this appendix.
B.3 SEMICONDUCTOR ABBREVIATIONS AND SYMBOLS

B.3.1 Abbreviations.

AFC e Automatic frequency control

AFT Automatic fine tuning

AQL .o Acceptable quality level

BIST e Backward instability shock test
CAGE ... Commercial and Government Entity
CDM .. Charge Device Model

Cl Conformance inspection

DMOS ... Diffusion metal oxide semiconductor
DMS .. Diminishing manufacturing sources
DPA. . Destructive physical analysis

EE o Element evaluation

EM s Electro-magnetic

] I Electrostatic discharge

ESDS ..o Electrostatic discharge sensitive

FA o Failure analysis

FET oo Field-effect transistor

L Forward instability shock test

FIT e Failure in time

FMEA ..o Failure mode and effects analysis
FRED .cooviiiiiieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee Fast recovery epitaxial diode

GaAS ..o Gallium arsenide

GIDEP ...ttt Government Industry Data Exchange Program
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HBM ..o Human Body Model
HTRB oo High temperature reverse bias
(] = ) Insulated gate bipolar transistor
IMPATT e Impact, avalanche, and transit time diode
JFET oo Junction field effect transistor
LTPD ettt Lot total percent defective
LSA e Limited space-charge accumulation
MOSFET ..o Metal oxide semiconductor field-effect transistors
N Noise figure
OEM ... Original equipment manufacturer
PD .o Percent defective
PDA . . Percent defective allowed
PDQ ..ot Product design qualification
PIN oo Part or Identifying number
PIND .o Particle impact noise detector
PIPL oot Post-irradiation parameter limits
PMQ ..o Product manufacturing qualification
POC ... Point of contact
PPM oot Parts per million
QM L Quality management
QML e Qualified Manufacturers List
QPL.. Qualified Products List
RHA e Radiation hardness assurance
RMS ..o Root mean square
SEM oo Scanning electron microscope
SOA s Safe operating area
SPC e Statistical process control
TQM oo Total quality management
TRAPATT .o Trapped plasma avalanche transit time diode
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TRB e Technical review board
UHF e Ultra high frequency
VMOS ... V-Groove metal oxide semiconductor

B.3.2 Symbols. Previous symbols are in parentheses.

F o Spot noise figure (NF)
o Average NF

ROJAM - e Thermal resistance junction to adhesive mount
ROUSP ..., Thermal resistance surface mount junction to solder point
ROUX ..o Thermal resistance (0)

ROCA et Thermal resistance, case to ambient

ROJA - eveeemeerieene e Thermal resistance, junction to ambient (6J-a)
ROJC - vveeereeririenie et Thermal resistance, junction to case (6J-c)
R@JEC ...................................................... Thermal resistance, junction to end cap

ROUL cvoeeeeeeeeeeeeeeee e Thermal resistance, junction to lead

ROJR -eveeeeeemmmmmmemmeeeeeeeaniiieeee e eieeeee e Thermal resistance, junction to reference

A et Ambient or free air temperature

T O e Case temperature

TEC it End cap temperature

T oo Junction temperature

T ettt Lead temperature

TOp ceeeereririre Operating temperature

TSTG ceervrreerrmrmremireie ettt Storage temperature

1o [F PP UPRRRE Delay time
e Fall time

100 1 SR Turn off time

EOM oo Turn on time
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B e Pulse time
PO PP Rise time
G ereeeree e e e e Storage time
B e Pulse average time
V(BR) cereeeemeesenesininsisisics Breakdown voltage (BV)
4 Thermal impedance

B.4 TRANSISTORS SYMBOLS

B.4.1 Junction transistors, multijunction type symbols.

Cibo: Cieo

Cibs, Cies

Cobo: Coeo

Cobs: Coes

Input capacitance, (common base, common emitter) collector open
circuited for ac

Input capacitance, (common base, common emitter) collector short-
circuited to reference terminal for ac

Output capacitance, (common base, common emitter) input open
circuited to ac

Output capacitance, (common base, common emitter) input short-
circuited to reference terminal for ac

Small signal, short-circuit forward current transfer ratio cutoff
frequency (common base, common collector, common emitter)

Maximum frequency of oscillation
Extrapolated unity gain frequency

Static transconductance (common base, common collector, common
emitter)

Small signal transconductance (common base, common collector,
common emitter)

Large signal insertion power gain (common base, common collector,
common emitter)

Small signal insertion power gain (common base, common collector,

common emitter)
Static forward current transfer ratio (common base, common

collector, common emitter)

Small signal short circuit forward current transfer ratio (common
base, common collector, common emitter)
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Magnitude of common emitter small signal short circuit forward
current transfer ratio

Static input resistance (common base, common collector, common
emitter)

Small signal short circuit input impedance (common base, common
collector, common emitter)

Small signal open circuit output admittance (common base, common
collector, common emitter)

Small signal open circuit reverse voltage transfer ratio (common
base, common collector, common emitter)

Base current (dc)

Collector current (dc)

Emitter current (dc)

Base current (instantaneous total value)
Collector current (instantaneous total value)
Emitter current (instantaneous total value)
Collector cutoff current (dc) emitter open
Collector cutoff current (dc) base open

Collector cutoff current (dc) with specified resistance between base
and emitter

Collector cutoff current (dc) base short circuited to emitter

Collector cutoff current (dc) with specified voltage between base and
emitter

Collector cutoff current (dc) with specified circuit between base and
emitter

Emitter cutoff current (dc) collector open
Emitter cutoff current (dc) base short-circuited to collector

Collector efficiency
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Collector power dissipation

Total power dissipation, all terminals
External base resistance

Base spreading resistance

Collector-base time constant

External collector resistance

Collector to emitter saturation resistance

External emitter resistance

Small signal short circuit parallel input resistance (common emitter)
tOFF crossover time (the time interval during which the collector

voltage decreases from 10 percent of its peak off-state value and the
collector current decreases to 10 percent of its peak on state value)

Base supply voltage

Base to emitter voltage (dc)

Base to emitter saturation voltage

Breakdown voltage collector to base, emitter open
Breakdown voltage collector to emitter, base open

Breakdown voltage collector to emitter, with specified resistance
between base and emitter

Breakdown voltage collector to emitter, with base short-circuited to
emitter

Breakdown voltage collector to emitter, with specified circuit between
base and emitter

Breakdown voltage emitter to base, collector open
Collector to base voltage (dc)
DC open circuit voltage (floating potential) between the collector and

base, with the emitter biased in the reverse direction with respect to
the base
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Collector to base voltage (static), emitter open
Collector supply voltage

Collector to emitter voltage (dc)

Collector to emitter voltage (rms)

Collector to emitter voltage (instantaneous)
Collector to emitter saturation voltage

Collector to emitter voltage (static) base open
Breakdown voltage, collector to emitter, sustained

Collector to emitter voltage (dc), with specified resistance between
base and emitter

Collector to emitter voltage (dc), base short-circuited to emitter
Emitter to base voltage (dc)

Emitter to base voltage (rms)

Emitter to base voltage (instantaneous)

DC open circuit voltage (floating potential) between the emitter and
base, with the collector biased in the reverse direction with respect

to the base

Breakdown voltage collector to emitter, with specified voltage
between base and emitter

Emitter to base voltage (static) collector open
Emitter to collector voltage (dc)
DC open circuit voltage (floating potential) between the emitter and

collector, with the base biased in the reverse direction with respect
to the collector

Emitter supply voltage

Reach through voltage
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Small-signal, common-source, short-circuit, input susceptance
Small-signal, common-source, short-circuit, output susceptance

Small-signal, common-source, short-circuit, forward transfer
susceptance

Small-signal, common-source, short-circuit, reverse transfer
susceptance

Small-signal drain to source capacitance

Small-signal drain to substrate capacitance

Small-signal, common-source, short-circuit, input capacitance
Small-signal, common-source, short-circuit, output capacitance

Small-signal, common-source, short-circuit, reverse transfer
capacitance

Drain terminal
Repetitive avalanche energy capability
Single pulse avalanche energy capability

Gate terminal

Small-signal, common-source, short-circuit, forward transfer
conductance

Small-signal, common-source, short-circuit, input conductance
Small-signal, common-source, short-circuit, output conductance
Small-signal, common-gate insertion power gain

Small-signal, common-source insertion power gain

Small-signal, common-source, short-circuit, reverse transfer
conductance

Small-signal, common-gate, transducer power gain

Small-signal, common-source transducer power gain
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Drain current

Rated avalanche current (repetitive and nonrepetitive)
On-state drain current

Drain cutoff current

Zero-gate-voltage drain current

Gate current

Forward gate current

Reverse gate current

Reverse gate current with all other terminals short-circuited to
source (junction-gate)

Forward gate current with all other terminals short-circuited to source
(insulated-gate)

Reverse gate current with all other terminals short-circuited to
source (insulated-gate)

Source current through drain diode (forward biased Vgp)
Source cutoff current

Zero-gate-voltage source current

Source pin to case isolation current

Gate charge that shall be supplied to reach minimum specified
gate-source threshold voltage

Gate charge that shall be supplied to reach the gate-source voltage
specified for the device rpg(on) measurement

Gate charge that shall be supplied to the device to reach the
maximum rated gate-source voltage

Charge required by Cgs to reach a specified Ip

Charge supplied to the drain from the gate to change the drain
voltage under constant drain current conditions
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Small-signal, drain to source on-state resistance
Static drain to source on-state resistance

Source terminal

Turn-off delay time
Turn-on delay time

Substrate (bulk) (terminal, when substrate is externally terminated)

Gate to source breakdown voltage, all other terminals short-circuited
to source (junction-gate)

Drain to source breakdown voltage, all other terminals short-circuited
to source (junction-gate)

Forward gate to source breakdown voltage
Reverse gate to source breakdown voltage
Drain supply voltage

Drain to gate voltage

Drain to source voltage

On-state drain to source voltage

Drain to substrate voltage

Gate supply voltage

Gate plateau voltage

Gate to source voltage

Forward gate to source voltage

Reverse gate to source voltage

Gate to source cutoff voltage

Gate to source threshold voltage

Gate to substrate voltage

Source pin to case isolation voltage
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Source supply voltage
Source to substrate voltage

Magnitude of small-signal common-source short-circuit forward
transfer admittance

Magnitude of small-signal common-source short-circuit input
admittance

Magnitude of small-signal common-source short-circuit reverse
transfer admittance

Interbase modulated current
Emitter reverse current
Peak point current

Valley point current
Interbase resistance
Interbase voltage

Emitter saturation voltage
Base - 1 peak voltage

Peak point voltage

Valley point voltage

Intrinsic standoff ratio
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B.5 DIODES AND RECTIFIERS SYMBOLS

B.5.1 Diodes and rectifier symbols. (See table B-I.)

LG P SO PP PP OPUPPPPRP Junction capacitance

IF(RMS), Ifs IF, IF(AV), IF, IEM o Forward current

IESIM covveerree et Forward current, surge peak

[FIM(OV) «ereeeeememrereneescs s Forward current, overload

[0 et Average forward current, over a full cycle 180 degrees conduction

angle, 60 (or 50) Hz, half sine wave equal to Irm/3.14 (Pi).

IR(RMS). I, IR, IR(AV), IR, IRM.................. Reverse current

IR(REC)s IRM(REC) ... Reverse recovery current

IRRM - veeeveeeririe et Reverse current, repetitive peak

[ =3y Y PO PRPRN Reverse current, surge peak

PE, PF(AV), PE, PEM-cooei Forward power dissipation

PR, PR(AV): PR, PRM e Reverse power dissipation

QIS it Stored charge

L PR SUURUPRURT Forward recovery time

1 PR UPRRPTN Reverse recovery time

V(BR)s V(BR) +++erereeeeresesssnesismninsinininsinnsnens Breakdown voltage (dc, instantaneous total value)
VE(RMS), V§. VF, VF(AV), VF, VEM -oeveee. Forward voltage

VR(RMS), Vr, VR, Vr(AV), VR, VRM --veveeees Reverse voltage

VRVWM -ennnreemeaaaaaaaneneeeaaeaaaanneeeeaaaaaaanees Working peak reverse voltage
VRRIM e eeernrrereeeeeeinaiineeeeeesaaniineeeeaeseananns Repetitive peak reverse voltage
VRSIM eeeenrrreeinreeennirrtesnneeesatreeesieeeesnnneeens Nonrepetitive peak reverse voltage
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TABLE B-Il. Letter symbol for diodes and rectifiers.

Total RMS RMS value DC value, DC value Instantaneous Maximum
value of alternating no with total value (peak)
component alternating alternating total value
component component

Forward current IFRMS) It IF IF(av) iF IFM

Forward current

average, over a lo

full cycle at least

150° minimum to

180° conduction

angle 60 (or 50)

Hz, half sine wave

Forward current IFRM
repetitive peak

Forward current, IFsm
surge peak

Forward current, IF(ov)
overload

Reverse current IR(RMS) Ir IR IR(AV) iR IRM

Reverse recovery iR(REC) IRM(REC)

current

Forward power Pr Pr(av) pF Prm
dissipation

Reverse power Pr Prav) PR Prm
dissipation

Forward voltage VF(RMS) Vs VF VF(Av) VF VEm

Reverse voltage VR(RMS) Vr VR VR(AV) VR VRM

Reverse voltage VRwM
working peak

Reverse voltage VRRM
repetitive peak

Reverse voltage VRsM
nonrepetitive

peak

Breakdown V(BR) V(BR)

voltage
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B.5.2 Microwave diode symbols.
Fo ........................................................... Overall average noise figure (of a mixer diode)
Fos ......................................................... Standard overall average noise figure (of a mixer diode)
LG ettt Conversion loss
M o Figure of merit (of a detector diode)
L Output noise ratio
TS S Tangential signal sensitivity
VSWR .o Voltage standing wave ratio
Zjf <ueneeeeee e e e e e e e e e e e e e e e e nnaaeaaaaaaan Impedance, intermediate-frequency
Zf ettt Impedance, radio-frequency
Z[Y] +veeereeaeeaaannnneeeaaae e antaaeaaaaeaaaannaaaaaaaaaan Impedance, modulator-frequency load
Z\] ettt e e e e ea e e an Video impedance

B.5.3 Tunnel diodes and backward diode symbols.

L e Inflection point current

[ +eeeeeeere e Peak point current
N Valley point current

T ettt Dynamic resistance at inflection point
AV =] = PSPPSR Projected peak point voltage
Ve Inflection point voltage

VP e Peak point voltage

VN Valley point voltage
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B.5.4 Voltage regulator and voltage-reference diode symbols.

Forward current, dc
Reverse current, dc

Regulator current, reference current (dc, dc near breakdown knee, dc
maximum rated current, dc maximum rated surge current)

Forward voltage, dc
Reverse voltage, dc
Regulator voltage, reference voltage (dc, dc at maximum rated current)

Regulator impedance, reference impedance (small-signal, at Iz, at Iz,
at Izm)

Temperature coefficient of regulator voltage, temperature coefficient of
reference voltage

Limiting current

Regulator current, (Ip may be used as an alternate symbol)

Knee voltage

Limiting voltage

Regulator current variation, (Alr may be used as an alternate symbol)
Regulator voltage

Knee impedance

Regulator impedance

Temperature coefficient of regulator current, (0iP may be used as an
alternate symbol)
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B.5.6 Varactor diode symbols.
O Case capacitance
Cj ............................................................ Junction capacitance
Gttt Total capacitance
G . .
...................................................... Capacitance ratio
Cp
Lo TSR Cut-off frequency
LS oot Series inductance
Qe Figure of merit
TS tnrretermeeeeeatn et e ettt e et e e s Series resistance, small-signal
QUG ++vereeermmeeee et e e et e e et et et Temperature coefficient of capacitance
L1 PO PR P PP PPPRPPRPPPN Efficiency
B.5.7 Transient voltage suppressor symbols.
CF e Clamping factor, the ratio of Vc to Vgr)
DD e Standby current
IFS ettt Forward surge current
IFSIM -eveeeeeeerimereie e Rated forward surge current
[ =] = S TP Peak impulse current
[ =] =] 1Y SRR PPTPPPR Rated peak impulse current
LG et Surge peak transient current
QI e Rated surge peak transient current
PAV) oo Average power dissipation
PM(AV)- e Rated average power dissipation
PPP et Repetitive peak pulse power dissipation
PPPIM --eeeeerrreeeenritee e Rated repetitive peak pulse power dissipation
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EOS weenrrereenmemee e i e e et e e e e e e Overshoot duration
TrES coorrer e Response time
V(BR) --eveerereeseinisieisisnn s Breakdown voltage
VG ettt Clamping voltage
R4 2SS Working peak voltage, also standoff voltage
VWM(RMS) e Working rms voltage
VAWM ceeeeeeeeemmmnnnmeeeaeae e eeaeeesenneeeeeaaaeas Rated working peak voltage
VS ceeeereeiiiiiieiiee e Voltage overshoot
OLV(BRY) -+ xnsseeeeeeeesaannnnnnneeaesaaaansneneeeesesannnes Temperature coefficient of breakdown voltage
B.6 THYRISTORS SYMBOLS
B.6.1 Thyristor symbols. (See table B-Il.)
AV/At .o Critical rate of rise of off-state voltage
[(BOYs i(BO) +-vveeerereeirisisicisisinie s Breakover current
[(BR): I[(BR)-++eveesereresssermnicinnininnes Reverse breakdown current (of a reverse-blocking thyristor)
ID(RMS): ID: ID(A), D IDM - Off-state current
[[9) =] Y I PP Repetitive peak off-state current
IG, IG(A) IGs IGM - Gate current
IGD) iIGDs IGDM «reeeevrreeermrreenineeeenineeens Gate nontrigger current
IGQ, IGQ: IGQM .-+ eeereeiieiieiieceee, Gate turn-off current (of a turn-off thyristor)
IGT, IGT IGTM +reeeervrreermrrieniieeeeiiieens Gate trigger current
TH, TH eeeeeee e Holding current
I, 0L oo Latching current
IR(RSM): IR: IR(A) IR, IRM - Reverse current (of a reverse-blocking or reverse-conducting thyristor)
[=1 = PP UUPPPTIR Repetitive peak reverse current (of a reverse-blocking thyristor)
IRSIM -vveeermrreeemmreeeanrree s e e snneee e Nonrepetitive peak reverse current (of a reverse-blocking thyristor)
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IT(RMS), IT: IT(A), IT, ITM oo On-state current
ITRIM «vveeeeee e Repetitive peak on-state current
ITSIM cvrreeerrreee e Nonrepetitive peak on-state current
PG, PG(A), PG, PGM e Gate power dissipation
PR, PR(A), PR, PRM o Reverse power dissipation
tgd oo Gate-controlled delay time
RgQ e Gate-controlled turn-off time (of a turn-off thyristor)
gt Gate-controlled turn-on time
b e Circuit-commutated turn-off time
V(BO): V(BO):+ereseereremserererenesisicisiisienns Breakover voltage
V(BR)s V(BR) -+eveveerereessereneninisisiciinnininens Reverse breakdown voltage (of a reverse-blocking thyristor)
VD(RMS), VD, VD(A), VD, VDM---oeenne Off-state voltage
VDRIM cereeeremrermeeeeeeaanineneeeeessnnineneeeeeees Repetitive peak off-state voltage
VDSMreeeenrrreeernreeeanirenesareeessreeeesnnee e Nonrepetitive peak off-state voltage
VDWVM-ceeeeeemmrnemeeeeeaaaiieneeeeeesaeneeeeeeee s Working peak off-state voltage
VG, VG(A) VG VGM - Gate voltage
VGD: VGD: VGDIM -ereeervrreeerormeeesninerennns Gate nontrigger voltage
VGQ: VGQ: VGQM - -eroverveereeieeiiiieiiins Gate turn-off voltage (of a turn-off thyristor)
VGT: VGTs VGTM:erererrmereeermeeeeannenenns Gate trigger voltage (of a reverse-blocking thyristor
VRRIM ceeeeerermnrrmeereeemaiinnneeeeessnnineneeeeeses Repetitive peak reverse voltage (of a reverse-blocking thyristor)
VRSM :reeeerrreeermmeeeanirenenarreessneeesanineeenns Nonrepetitive peak reverse voltage (of a reverse-blocking thyristor)
VRWWIM e erneeeeesmemeeaannenesaseeessaneeeesnsneneans Working peak reverse voltage (of a reverse-blocking thyristor)
VT(RMS). VT, VT(A) VT, VIM e On-state voltage
VT(MIN)- oo Minimum on-state voltage
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TABLE B-Il. Letter symbol for thyristors.

Total DC value, DC value with Instantaneous Maximum
RMS value no alternating alternating total value (peak)
component component total value
On-state current IT(RMS) IT IT(A) iT ™
Repetitive peak, ITRM
on-state current
Surge (nonrepetitive) ITsm
on-state current
Overload on-state IT(oV)
current
Breakover current I(BO) i(BO)
Off-state current ID(RMS) ID ID(A) iD DM
Repetitive peak, IDRM
off-state current
Reverse current IR(RMS) IR IR(A) iR IRM
Repetitive peak, IRRM
reverse current
Reverse breakdown I(BR)R i(BR)R
current
On-state voltage VT(RMS) VT VT(A) vT VTM
Breakover voltage V(BO) V(BO)
Off-state voltage VD(RMS) VD VD(A) VD VDM
Minimum on-state VT(MIN)
voltage
Working peak, VDbwM
off-state voltage
Repetitive peak VDRM
off-state voltage
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TABLE B-Il. Letter symbol for thyristors - Continued.

Total DC value, DC value with Instantaneous Maximum
RMS value no alternating alternating total value (peak)
component component total value
Nonrepetitive VDSM
off-state voltage
Reverse voltage VR(RMS) VR VR(A) VR VRM
Working peak VRWM
reverse voltage
Repetitive peak, VRRM
reverse voltage
Nonrepetitive peak, VRSM
reverse voltage
Reverse breakdown V(BR)R V(BR)R
voltage
Holding current IH iH
Latching current I iL
Gate current IG IG(A) iG IGMm
Gate trigger current IGT iIGT IGTM
Gate nontrigger IGD iIGD IGDM
current
Gate turn-off current ele) iGQ fela]V]
Gate voltage \Ze] VG(A) VG VGM
Gate trigger voltage VGT VGT VGTM
Gate nontrigger VGD VGD VGDM
current
Gate turn-off voltage Vea vGQ Veam
Gate power PG PG(A) PG el
dissipation
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B.7 OPTOELECTRONIC DEVICES SYMBOLS

B.7.1 Optoelectronic device symbols.
Q, (QE) cveeerireeriee e Radiant energy
Q, (Q) -eemeremeeneene e Luminous energy
B e Delay time
PP UPRPR Fall time
BOfF e Turn-off time
TOM oo, Turn-on time
PP UPPP T OPPTPPPPPROE Rise time
IS e Storage time
PP P PP PTPPRPPROt Time constant
L Luminous flux, radiant flux

B.7.2 Photosensitive device symbols.
A et Area, detector
E e llluminance (illumination); irradiance
1227 o [T SR Modulation frequency
L e Detector noise
1S, I et Detector signal current (dc; rms value of ac component)
P Noise equivalent power
Ve Detector noise voltage
VS, Vg ettt Detector signal voltage (dc; rms value of ac component)
I e Noise equivalent bandwidth
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Luminous intensity; radiant intensity
Luminance; radiance

Radiant-pulse fall time
Radiant-pulse rise time

Luminous density; radiant density
Spectral bandwidth

Peak wavelength

DC input-to-output current; isolation current
Isolation resistance

DC input-to-output voltage; isolation voltage
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QUALITY MANAGEMENT PROGRAM
C.1 SCOPE

C.1.1 Scope. This appendix outlines a Quality Management (QM) program and has been prepared to allow
manufacturers to produce high quality, reliable military discrete semiconductors under one quality system utilizing
best commercial practices. However, manufacturers who choose to participate shall be fully complaint to appendix D
and shall implement a Technical Review Board (TRB), and conduct product quality planning. Manufacturers with a
certified QM program will be approved by the qualifying activity to pursue process and test optimization. This level
gives unique flexibility to applicable suppliers. A qualified manufacturer is a supplier who is compliant to this
appendix and who exercises a system which focuses on the manufacturing process and technology capability. The
DLA Land and Maritime audit is process oriented. This appendix is a mandatory part of the specification. The
information contained herein is intended for compliance.

C.2 APPLICABLE DOCUMENTS

C.2.1 General. The documents listed in this section are specified in sections C.3, C.4, or C.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 shall meet all specified requirements of documents cited in sections C.3, C.4, or C.8 of
this specification, whether or not they are listed.

C.2.2 Non-Government publications. The following documents form a part of this document to the extent specified
herein. Unless otherwise specified, the issues of the documents are those cited in the solicitation or contract.

JEDEC - SOLID STATE TECHNOLOGY ASSOCIATION (JEDEC)
JEP-121 - Guidelines for MIL-STD-883 Screening and QCI Optimization.

(Copies of these documents are available online at https://www.jedec.org or from JEDEC - Solid State Technology
Association, 3103 North 10th Street, Suite 240-S, Arlington, VA 22201-2107.)

SAE International
EIA-557 - Statistical Process Control Systems.

(Copies of these documents are available online at https://www.sae.org/ or from SAE International, 400
Commonwealth Drive, Warrendale, PA 15096.)

C.2.3 Order of precedence. In the event of a conflict between the text of this document and the references cited
herein (except for related specification sheets), 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. QUALITY MANAGEMENT (QM) PROGRAM

C.3.1 QM approach. A program that embodies the principles of total quality management (TQM) will be developed
and implemented by the manufacturer and documented in the QM plan. This is a management approach that is
applied over the life cycle of the product to provide visibility and control of the functional and physical characteristics
of devices marked with the JAN designator.
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C.3.1.1 QM plan. The QM plan documents the QM program and consists of the following three major elements:
1) The quality manual, in accordance with the quality system specified in appendix D; 2) The TRB information (see
C.4.1); and 3) Product quality planning information (see C.5.1). Product quality planning is expected to be
comprised of individual groups of documents that are specific to the technology being offered. Each technology that
is offered will have its own product quality planning information. The QM plan, itself, may be an index of references
to other documents which include the information required. In addition to these three major elements, the QM plan
will include the following as a minimum.

C.3.1.1.1 Quality improvement plan. The quality improvement plan documents are the specific procedures to be
followed by the manufacturer to assure continuous improvement (defined by C.8.4) in quality and reliability of the
process and the product being produced.

C.3.1.2 Failure analysis. This establishes the procedures that a manufacturer self-imposes to test and analyze a
sufficient quantity of failed parts to determine each failure category from all stages of manufacturing and the field.
This should also identify corrective actions or specify the use of a corrective action plan based on the findings of the
failure analysis.

C.3.1.3 Statistical process control (SPC) plan. A specific plan defining the manufacturer's SPC program within the
manufacturing process to the requirements of EIA-557.

C.3.1.4 Certification and qualification plan. The certification and qualification plan will be defined (see C.6 and
C.8).

C.3.1.5 Conversion/review of customer requirements. A procedure for reviewing customer’s requirements, as
expressed in specifications and orders to determine if the device will meet expectations. This includes determining if
certification and QML coverage does not exist, and it may include converting the customer's requirements into in-
house requirements. This procedure should be documented (in addition to D.3.3).

C.4 TECHNICAL REVIEW BOARD

C.4.1 TRB responsibilities. The manufacturer defines its' own TRB structure. The purpose of the TRB is to
assess the impact of proposed product/process changes for reliability and form, fit, and function. The TRB is
responsible for product quality planning, covered by the QM program for the introduction of new products and
maintains the QML lines. Written procedures which will govern the operation of the TRB shall be maintained and
updated as defined in the procedures.

C.4.1.1 Organizational structure. The manufacturer's TRB will ensure communication is established and
maintained among representatives from device design, technology development, wafer fabrication, assembly, test,
production, and quality assurance. The TRB is intended to be a cross-functional technical group. The manufacturer
will submit the name(s) and telephone numbers of their TRB contact person(s) to the qualifying activity. The
members of the TRB shall have the responsibility and authority to make decisions and the resources to implement
these decisions. Records of the TRB deliberations and decisions will be maintained and made available to the
qualifying activity.
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C.4.2 TRB duties. The TRB duties are defined as follows:

a.

b.

The TRB will keep the qualifying activity updated on the status of QML technologies and products.

The TRB will have a methodology in place for assessing and monitoring the quality and reliability of its'
products.

The TRB shall set measurable quality objectives and monitor their progress towards meeting those
objectives.

The TRB is responsible for control of all certified technology families.
The technology families will be defined by the TRB.
A manufacturer can have more than one TRB if appropriate.

The TRB controls all aspects of military product design changes, material changes, and process changes.
The TRB monitors performance of all contract services.

The TRB will approve all process flow charts, failure mode effects analysis (FMEA), and control plans for
each individual process. The TRB determines what test or verifications are needed to prove out proposed
design and construction changes (See table E-lll of appendix E and table J-I of appendix J).

The TRB decides what devices (i.e., worst case) shall be used to qualify a new technology family.

The TRB will also address the impact of key personnel changes on the QM system.

The TRB shall maintain records and make them available for qualifying activity review.

The TRB is required to report periodically to the qualifying activity on the status of the QML technology and
products (see C.4.5).

C.4.3 TRB input The TRB shall be provided input in order to monitor the quality of products. Examples of needed
input are: Self-audit results, SPC data, production yields, customer returns, and corrective/preventive action
initiatives. Other TRB responsibilities include, but are not limited to:

a.

b.

Quality improvement initiatives (see C.8.4).

Reliability program results (see.C.8.1.1.1, C.8.1.2, and C.8.4.1).
Qualification test data and process validation review.

Design and process change test data review (see C.7.1).
Reviewing results of failure analysis.

Monitor performance of any contract services.

Monitor customer returns and complaints.
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C.4.4 TRB authority. After the manufacturers QM program has been certified by the qualifying activity, the
manufacturer's TRB will have the authority to review and approve the following without prior approval of the qualifying

activity:
a.
b.
c.
d.

e.

Laboratory suitability for new test methods.
Qualification and design change test plans.
Qualification, design, and construction test data.
Ship ahead of group B or group C completion.

Submit plans to the qualifying activity to modify, replace, reduce, and eliminate test.

In addition, when errors and omissions are identified in a specification sheet, the manufacturer's TRB may make the
appropriate corrections provided the qualifying activity and preparing activity are notified prior to implementation.

C.4.5 TRB status reporting. The manufacturer's TRB will submit a status report to the qualifying activity describing
the health of the QML technology families including all changes and the criticality of the changes with respect to
quality, reliability, performance, and interchangeability. This report will be submitted semi-annually unless modified
by the qualifying activity. Supporting test data shall be retained by the manufacturer where applicable. The following
areas shall be addressed in each report as a minimum:

a.

b.

TRB meeting minutes and decisions.

Production summaries on all QML products shall be available.

Customer returns and corrective actions.

Changes, additions, and improvements in design, fabrication, assembly, or test process.
Changes to the facility and new process equipment.

Qualification planning (proposed new qualifications).

How well the TRB is doing at meeting their quality objectives.

Changes to FMEAs and control plans.

Contracted services.

Reliability program results (data).
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C.5 QUALITY PLANNING

C.5.1 Product quality planning. Quality planning is a controlled method of assuring that a product meets the
customer's performance needs. This is accomplished through characterization of all applicable technology families
and associated processes. Formal technology process flowcharts, FMEA'’s, and control plans shall be generated and
maintained under the manufacturer's document control system. All contracted processes shall be identified and
FMEA'’S shall be performed for assembly and test.

C.5.1.1 Technology process flowchart. Flowcharts shall be generated for each certified technology. The flow chart
consists of a diagram showing the sequence of material processing from incoming material through final shipment,
including any production testing.

C.5.2 EMEA. The TRB is responsible for assuring that all actions recommended have been implemented or
adequately addressed in the FMEA'’s.

C.5.3 Control plans. The control plan is prepared to summarize the process control planning for each technology.
Product characteristics that should be included in a control plan are control item characteristics and significant
characteristics. The evaluation method, sampling plans, data analysis method, and out of control plans are part of
the control plan. Control plan updating should be tied to the corresponding FMEA updates.

C.6 QM CERTIFICATION

C.6.1 QM program certification process. The effectiveness of the manufacturer's QM program can only be
determined over time. Manufacturers shall have a working TRB in place prior to a QM program certification audit. A
comprehensive self-audit shall be performed by the manufacturer after a sufficient implementation period to get a
realistic snapshot of the QM program and TRB effectiveness. All correspondence sent to the qualifying activity shall
be first reviewed by the TRB. Results of such reviews are required for qualification reports and design changes.
These reviews will be used in part to gauge the effectiveness of the TRB. The following items are examples of pre-
audit submission:

a. Quality planning information.

b. Manufacturers QM plan (see C.3.1.1).

c. Quality policy.

d. TRB procedure (see C.4.1) and meeting minutes.

e. List of methods for lab suitability.

f.  Self-audit results.

g. Appropriate documents to demonstrate compliance to MIL-PRF-19500 requirements.
The qualifying activity will review the pre-audit submissions for compliance to MIL-PRF-19500. Any initial concerns
will be addressed at this time. Additional information, such as detailed procedures may be requested. The audit will
be scheduled once all the pre-audit information is approved. The validation will focus on the TRB, QM plan, and

process controls for each technology family. Once corrective actions have been taken and approved by the
qualifying activity, certification will be issued.
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C.7 CHANGE PROCEDURES

C.7.1 Design, construction and process change control procedures. Any changes to the manufacturer's certified
process flow or design and construction are to be governed by the manufacturer's TRB. All changes should be
documented as to the reason of the change with supporting data taken to justify the change, as appropriate. All
changes shall be classified by the TRB as major or minor. For any change that merits consideration for
requalification, the TRB will decide if requalification is needed. The effect on any test optimization shall be evaluated
prior to the implementation of a design change. Notification of major changes should be made concurrently to the
qualifying activity.

C.7.1.1 Change notification. Any changes that will affect the design and construction information are considered
major changes (see DLA Land and Maritime Form 36D). The qualifying activity shall be provided the latest design
and construction information to keep DLA Land and Maritime files current.

C.7.2 Design and process methodology change. Changes in the design and process methodology to be evaluated
by the TRB will include, but not be limited to, changes in the following areas:

a. Technology flow chart (see C.5.1.1).
b. FMEA (see C.5.2).
c. Control plan (C.5.3).
d. Bill of materials.
e. Any changes that affect form, fit, or function.
C.8 QUALIFICATION, VALIDATION, OPTIMIZATION, AND CONTINUOUS IMPROVEMENT

C.8.1 QML processing. The QML manufacturer is expected to use the following items within each technology
family.

a. Design qualification.

b. Process optimization.

c. Process validation.

d. Continuous improvement.
e. Qualification.

C.8.1.1 Design qualification. The qualification activity will commence as soon as a "design freeze" is agreed upon
that can meet the targeted performance criteria and the product target specification (mechanical/electrical/
reliability/thermal). Prior to the start of the product design qualification (PDQ), a meeting will be called by the TRB to
determine the tests that need to be performed. The general principle of testing product, under worst case conditions,

in accordance with the target specification; should be adhered to, to determine product capability at published
operating levels.
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C.8.1.1.1 General elements of a design qualification program. A design qualification program is a qualification of
the design and the manufacturing process, more commonly referred to as PDQ. These tests are usually performed
as part of the quality design process for determining the long-term reliability of the design and the manufacturing
process. Once performed and acceptable, these tests are not repeated unless a major design change is made which
would require a new PDQ.

a.

Product failures: Perform step stress testing in order to generate failures, not produce the absence of
failures.

Failure analysis: Once failure occurs, perform failure analysis (if needed) to ascertain the mechanisms and
failure rates or time to wearout.

Engineering evaluations: Evaluate to constantly improve the final product quality and reliability.

Failure mechanism identification: Identify and focus on failure mechanisms typical for the technology
(assembly, packages, and die-level failures).

C.8.1.2 Detailed elements of a design qualification program. Defining a device family: In order to provide
acceptable coverage during representative reliability assessment testing, all devices shall first be grouped into their
respective device families. Device families may be selected based on characteristics from the following three
categories:

a.

Package grouping based on: Package profile, volume, complexity of package construction, and number of
pins or wire bonds.

Overall construction grouping based on: Die attach method, interconnect construction techniques (e.g.,
spring contact), or category of bond.

Die grouping based on: Overall dimensions, aspect ratio, thickness, number of bonds, voltage, frequency,
or power rating.

When selecting device families, consideration shall also be given to differences due to the use of different production
facilities, variations in fabrication procedures, and differing design techniques. Differences or variations, which may
influence device reliability, imply that a separate device family should be established. Ignoring these factors in
creating device families shall be justified to the qualifying activity.

Identification of worst case devices: Once device families have been established, worst case device types from
within those families shall be selected which will provide coverage for the reliability assessment of all other devices
within the family. Worst case parameters (or combinations of parameters) from within the three categories listed
above (i.e., packaging, overall construction, and die) shall be identified in order to establish which devices are worst

case.

C.8.2 Process optimization. Process optimization is the mechanism to provide for continuous improvement as
equipment and materials technology changes. Following process characterization, it is necessary to optimize the
process parameters. Optimization is accomplished through identification of optimal targets and continual reduction of
variation around those targets. Process characterization should be conducted on the entire process (i.e., design
through delivery). A matrix should be developed that identifies failure mechanisms and their controls (see C.5.2
FMEA). The ability to maintain control of key process points will determine process capability.
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C.8.2.1 Test optimization. The manufacturer may use statistical techniques and historical data to reduce, modify,
move, or eliminate tests. Manufacturer specific optimization requires the approval of the qualifying activity and
preparing activity. The manufacturer shall have a test optimization program in place that meets JEP-121 or an
equivalent system, which justifies the proposed changes. Process monitoring and controls, statistical techniques
(i.e., process capability (Cpk), failure in time (FIT)), and accumulated data may be used to prove the validity of test
optimization. All optimizations shall be monitored for compliance to initial qualification baseline requirements.

C.8.2.2 Methods of test optimization. Test optimization includes the alternative methods listed below.

a. Reduction of testing/sampling. This includes reduction in the number of samples or test frequency, whether
it is within a lot or periodic sampling.

b. Modification of tests. This includes using alternative test procedures, or equipment.

c. Moved tests. This pertains to performing tests in process instead of after all processing is complete.
d. Elimination of tests. The tests are no longer performed.

e. Any combination of the above.

C.8.3 Process validation: On-going reliability or conformance inspection. The process needs to be validated on a
regular basis to confirm continuing conformance to the originally qualified design parameters. The two methods of
validation are either conformance inspection (appendix E) or on-going reliability. Conformance inspection may only
be used as a validation for this appendix if a continuous improvement feedback loop is documented that ensures

conformance failures are analyzed for root cause and corrective actions are taken to modify both the FMEA and the
control plan, thereby eliminating the failure mechanism.

C.8.3.1_.0n-going reliability guidance criteria. With the approval of the qualifying activity and preparing activity, this
program, or an equivalent program, may be used as an alternative to the conformance inspection.

C.8.3.1.1 General elements of an on-going reliability program. An on-going reliability program is designed to create
a closed loop feedback system, which will generate continuous improvement. Existing production lines are constantly
sampled and tested. This proves the critical interfaces and manufacturing process are stable and repeatable, as well
as providing a mechanism for failures to be evaluated and the process improved. The on-going reliability program
shall include, as a minimum, the following:

a. Program will formalize the routine reliability testing and tie failures to a specific manufacturing process.
b. Program will integrate FMEA with reliability surveillance.

c. Restructure surveillance program by "root technologies", rather than by individual part numbers.

d. All on-going reliability testing will continue routinely.

e. Samples will be tested as specified in a specified frequency in key environmental test, e.g., High
temperature reverse bias (HTRB), solder dip, and thermal shock.

f.  Failures will be reviewed and tracked to a specific manufacturing process.

g. The on-going reliability program will record type of failure, manufacturing process, and root cause/corrective
action.
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C.8.4 Continuous improvement. A comprehensive continuous improvement philosophy shall be fully deployed
throughout the company’s organization. Manufacturers shall continuously improve in quality, service, and reliability
for all customers. This requirement does not replace the need for innovative improvements. Manufacturers shall
develop specific action plans for continuous improvement in processes that are most important to the customer once
those processes have demonstrated stability and acceptable capability. Continuous improvement means optimizing
the characteristics and parameters at a target value and reducing variation around that value.

C.8.4.1 Quality and productivity improvement. The manufacturer shall identify opportunities for quality and
productivity improvement and implement appropriate action plans. Some examples are:

a.

b.

Excessive variation.
Manufacturing yields.

Scrap, rework, and repair.
Optimization of tests.
Excessive cost of non-quality.
Machine down-time.

Machine set-up.

Cycle time.

Customer dissatisfaction, e.g., complaints, repairs, returns, mis-shipments, incomplete orders, customer
plant concerns, and warranty.

C.8.4.2 Measures and methodologies. The manufacturer shall demonstrate knowledge of the following measures
and methodologies and shall use those that are appropriate:

a.

b.

Capability indices.

Control charts.

Design of experiments.

Cost of quality.

Parts per million (PPM) analysis.
Problem solving.

Benchmarking.
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C.8.5 Qualification. The manufacturer shall have a qualification procedure. Initial qualifications for any product
shall demonstrate compliance to the specification sheet. It may be an extension of the PDQ or a modification to the
Product Manufacturing Qualification (PMQ). The qualification plan should include the following elements:

a. Multiple samples.

b. Hour or cycle tests.

c. Pre-conditioning, if warranted.

d. Mechanical test.

e. Electrical test.

f.  Environmental stress test.

g. Reliability program results (data).

Existing data can be submitted for evaluation by the qualifying activity if the data is from the same product family and
the designs are similar. The TRB defines the qualification test plan and monitors lot formation and inspection results.
This plan may be based on previous data recorded for other purposes. Equivalence of all tests and inspections shall
be determined by the TRB. The TRB shall be able to demonstrate to the preparing and qualifying activities that the
product is capable of meeting the performance requirements outlined in MIL-PRF-19500 and the specification sheets.
The TRB shall perform a comprehensive analysis of the qualification data. The data and the results of the TRB
review shall be available to the qualifying activity upon request. The TRB then notifies the qualifying activity of part
numbers and quality assurance levels for inclusion on the QPDSIS-19500. Design and construction information shall
also be submitted with qualification notification.

C.9 Maintaining QM program certification. Certification and Lab suitability will be maintained through DLA Land
and Maritime re-audits based on the previous audit findings, status reports, and other correspondence. As the
confidence level and relationship between the manufacturer and the qualifying activity increases, the need for re-
audits decreases.

C.10 Removal of TRB authority. The success of the TRB depends on the manufacturer. Continuing participation
is conditioned upon compliance with the QML requirements. Responsibility for removing TRB authority is a function
of the qualifying activity.
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QUALITY SYSTEM
D.1 SCOPE

D.1.1 Scope. This appendix contains details of the quality system for MIL-PRF-19500 semiconductor devices.
The quality system will address the verification systems of appendix E, and appendix J, which both measure and
evaluate the manufacturer's manufacturing process against a baseline for that process. This baseline can include
innovative and improved processes that result in an equivalent or higher quality product, provided that the process
used to evaluate and document these changes has been reviewed and approved by the qualifying activity (see 4.4).
Changes to the process baseline can be made by the manufacturer after achieving approval with documented
reliability and quality data. The approach outlined in this appendix is a proven baseline, which contains details of a
quality system including best commercial practices. Manufacturers shall demonstrate to the qualifying activity a
quality system that achieves at least the same level of quality as could be achieved by complying with this appendix.
Certification is provided by the qualifying activity upon approval by the preparing activity (for equivalent quality
systems) and qualifying activity. Reduction and alternate test will be approved on a case-by-case basis. A qualified
products supplier is compliant to this appendix. A qualified products supplier is one who exercises a system, which
focuses on product and inspections. The DLA Land and Maritime audit is product, system, and process oriented.
This appendix is a mandatory part of the specification. The information contained herein is intended for compliance.

D.2 APPLICABLE DOCUMENTS

D.2.1 General. The documents listed in this section are specified in sections D.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 shall meet all specified requirements of documents cited in sections D.3 of this specification,
whether or not they are listed.

D.2.2 Non-Government publications. The following documents form a part of this document to the extent specified
herein. Unless otherwise specified, the issues of the documents are those cited in the solicitation or contract

International Organization for Standardization (1ISO)
ISO/IEC 17025 - General requirements for the competence of testing and calibration laboratories

(Copies of these documents are available online at https://www.iso.org or from ISO Central Secretariat, Chemin de
Blandonnet 8, CP 401, 1214 Vernier, Geneva, Switzerland.)

JEDEC - SOLID STATE TECHNOLOGY ASSOCIATION (JEDEC)

JEDEC Publication 114 -  Guidelines for Particle Impact Noise Detection (PIND) Testing, Operator
Training and Certification

(Copies of these documents are available online at https://www.jedec.org or from JEDEC - Solid State Technology
Association, 3103 North 10th Street, Suite 240-S, Arlington, VA 22201-2107)

SAE International
EIA-657 -  Statistical Process Control Systems.

(Copies of these documents are available online at www.sae.org or from SAE International, 400 Commonwealth
Drive, Warrendale, PA 15096)
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D.2.3 Order of precedence. In the event of a conflict between the text of this document and the references cited
herein (except for related specification sheets), 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 REQUIREMENTS

D.3.1 Responsibility and authority.

D.3.1.1 Basic and contracted plant requirements. Devices furnished under this specification shall comply with the
performance requirements of section 3 herein, and shall be prepared for delivery in accordance with section 5 herein.
The verification system shall assure that the design, processing, assembly, inspection, and testing of semiconductor
devices comply with this specification and the specification sheet. The quality system shall incorporate the applicable
requirements of appendix E, appendix G, appendix H, and appendix J.

D.3.1.1.1 Definition of a manufacturer. The manufacturer is the basic plant. For guidance on specific business
scenarios, details of implementation, financial commitment to this program, or interpretation of criteria herein, contact
the qualifying activity.

D.3.1.1.1.1 Basic plant. The basic plant is where wafer fabrication or device assembly is performed except the
corporate office may be listed as the basic plant whenever any wholly owned wafer fabrication or device assembly
plant is utilized for production. The basic plant has the responsibility for device critical interfaces, performance,
quality, and reliability. The manufacturer's designating symbol of the basic plant shall appear on the finished product.
Total ownership of the basic plant is required for listing and JAN branding. The basic plant shall be certified and
qualified by the qualifying activity. The basic plant shall ensure their subcontractors meet the requirements of
MIL-PRF-19500. The basic plant shall demonstrate control of all contracted plants to the qualifying activity.

D.3.1.1.1.2 Contracted plant. The basic plant may contract assembly or wafer fabrication provided control of the
contracted plant is demonstrated to the qualifying activity. A written agreement between a basic plant and a
contracted plant shall be required for all contracting scenarios. This agreement shall establish who is the basic plant
and the contracted plant. For any device type, a basic plant may not contract both assembly and wafer fabrication.
The contracted plant shall be certified by the qualifying activity. Qualification of assembled devices or wafers will be
the responsibility of the basic plant. Manufacturers may offer their certified line services to each other through the
contracted plant provisions. A written agreement is not required between wholly-owned locations of the basic plant’s
company.

D.3.1.1.1.2.1 Contracted assembly plant. The basic plant may contract assembly when control of the contracted
plant is demonstrated by the basic plant to the qualifying activity. The basic plant shall have a system to address the
applicable requirements of this appendix as determined by and approved by the qualifying activity. All contracted
processes shall be identified and FMEAs and control plans shall be implemented for assembly.

D.3.1.1.1.2.2 Contracted wafer fabrication. Contracted wafer fabrication facilities shall have wafer lot identification,
wafer lot process documentation, and wafer lot inspection. The wafer lot inspection shall ensure critical interface
requirements meet the semiconductor die properties as stated on DLA Land and Maritime Form 36D. A JANS
certified assembly facility may contract any JANS certified wafer fabrication facility for the purpose of qualifying JANS
devices.
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D.3.1.1.1.3 Wafer fabrication . The wafer fabrication plant (basic wafer fabrication plant or contracted wafer
fabrication plant) may contract any or all of the following processes to specialty laboratories:

a. Epitaxial deposition.

b. lon implantation.

c. Irradiation (for carrier lifetime suppression).
d. Back grinding or polishing.

e. Metallization deposition.

The applicable flow chart and traveler shall identify any contracted process. Metallization, dicing the wafer, and
loading into trays shall be performed at a plant certified by the qualifying activity. Step coverage validation shall be
performed on every contracted wafer lot for applicable geometries in accordance with E.3.1.2. Thickness monitoring,
and where applicable resistivity monitoring, shall be performed by the contracted facility. The basic plant or the
contracted plant shall maintain dicing capability unless otherwise approved by the qualifying activity. Except for
die/chips covered by appendix G of this specification, wafer probe is an optional screen that may be contracted to a
certified facility with the approval of the qualifying activity.

D.3.1.2 Responsibility of the manufacturer. The manufacturer is responsible for the performance of all inspection
requirements as specified herein, and in the specification sheet. The manufacturer may use their own or other
suitable facilities which have been approved and granted laboratory suitability by the qualifying activity for the
performance of MIL-STD-750 inspection requirements specified herein. The Government or acquiring activity
reserves the right to witness or perform any of these inspections set forth herein or in the specification sheet and to
audit the data resulting from the manufacturer's performance of these specifications.

D.3.1.3. Management responsibility. Management shall provide sufficient resources, personnel, and authority
necessary for performing all applicable verification and manufacturing certification requirements specified herein.
The qualifying activity may require the supplier to contract or utilize an expert of applicable subject matter to resolve
ongoing technical issues.

D.3.1.3.1 Personnel. Personnel performing quality functions shall have sufficient well-defined responsibility,
authority, and the organizational freedom to identify and evaluate quality problems and to initiate, recommend, or
provide solutions.

D.3.1.3.2 Resources. The manufacturer shall identify requirements and provide adequate resources for
management, performance of work, verification activities, and internal audits. For the purpose of this document,
resources shall include, but not be limited to, materials, equipment, training, and personnel.

D.3.1.4 Organization. A functional block organization chart shall be included in the quality system program (see
D.3.2) which shows the lines of responsibility and authority for organization, approval, and implementation of all
aspects of the quality program. A management representative shall be identified who has defined responsibility and
authority to ensure that the requirements of this specification are met.

D.3.1.4.1 Management representative. The basic plant and contracted plant shall appoint a member of
management who, has the authority and responsibility for development and implementation of the quality system, this
specification, and associated specification sheets. The management representative is also responsible for
coordination with the preparing activity on all specification issues. This individual shall insure that the quality system
is maintained and shall periodically report to the manufacturer's management on the performance of the system and
opportunities to improve it. The qualifying activity shall be informed whenever there is a change in the management
representative. In addition, the plant shall provide a POC (point of contact) with the authority and responsibility to
coordinate specifications. All suppliers shall be responsive to all applicable specification issues. The duties and
responsibilities of the DLA Land and Maritime POC shall be documented and shall be made available to DLA Land
and Maritime.
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D.3.1.5 Management review. The manufacturers management shall maintain an ongoing cognizance of the status
of the quality system (D.3.2) and the design control system (D.3.4) to ensure continuous suitability and effectiveness
in satisfying the requirements herein with periodic cross-functional reviews of these systems through a Qualified
Products Technical Review Board (QPTRB).

D.3.1.5.5 Qualified Products Technical Review Board (QPTRB) .

D.3.1.5.5.1 Organizational structure. The QPTRB is intended to be a cross-functional management and technical
group to ensure communication is established and maintained among representatives from: Management, device
design, technology development, wafer fabrication, assembly, test, production, and quality assurance. The members
of the QPTRB shall have the responsibility and authority to make decisions and the resources to implement these
decisions. Written procedures which will govern the operation of the QPTRB shall be maintained and updated.
Records of the QPTRB deliberations and decisions will be maintained and made available to the qualifying activity.

D.3.1.5.5.2 QPTRB duties. The QPTRB shall review the quality system at planned intervals to ensure continuing
stability, adequacy, and effectiveness. This review shall include assessing opportunities for improvement and the
need for changes to the quality system including quality policy and objectives.

D.3.1.5.5.2.1 QPTRB input:

a. Results of internal and external audits

b. Production yields.

c. Customer returns/feedback.

d. Corrective/preventive actions.

e. Failure analysis.

f. Design control / qualification initiatives.

g. Contract services.

h. Follow-up actions from previous management reviews.
i. Changes that could affect the quality system.

j- Recommendations for improvement.

D.3.1.5.5.2.2 QPTRB output:

a. The QPTRB shall document and communicate, when applicable, the results of the review.

b. The QPTRB shall set measurable quality objectives and monitor their progress towards meeting those
objectives.

c. The QPTRB shall review changes to all governing specifications and comment back to the preparing
activity: MIL-PRF-19500, MIL-STD-750, and performance specification sheets.
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D.3.2 Quality system program.

D.3.2.1 Quality system requirements. A quality system shall be established by each manufacturer which
implements all requirements of this appendix. This system shall be documented in a quality manual. The current
revision of the quality manual shall serve to demonstrate to the qualifying activity that the manufacturer's system is
adequate to assure compliance with the applicable specifications and quality standards. Proprietary documents shall
be clearly identified by category in the system.

D.3.2.2 Process flows. The system includes process flows for each distinct product family. As a minimum, flows
shall include wafer fabrication, assembly, screening, and conformance inspection (Cl), and shall indicate which CI
option has been selected.

D.3.2.3 Quality system procedures. The manufacturer shall implement the approved system. The range and
detail of the procedures shall ensure compliance with this system

D.3.2.4 Quality planning. The manufacturer shall define how the requirements for quality will be met. Quality
planning shall be consistent with all other requirements of the manufacturer's quality system. The manufacturer shall
give consideration to the following activities, as appropriate, in meeting the specified requirements for products.

a. The preparation of quality plans.

b. The identification and acquisition of any controls, processes, equipment (including inspection and test
equipment), fixtures, resources, and skills that may be needed to achieve the required quality.

c. Ensuring the compatibility of the design, production process, inspection, and test procedures.

d. The updating, as necessary, of quality control, inspection, and testing techniques, including the development
of new instrumentation.

e. The identification of any measurement requirement involving capability that exceeds the known state of the
art, in sufficient time for the needed capability to be developed.

f.  The identification of suitable verification at appropriate stages in the realization of product.

g. The clarification of standards of acceptability for all features and requirements, including those which contain
a subjective element.

h.  The identification of all contracted processes. Unless approved by the qualifying activity, all devices
assembled in a contracted plant shall be tested (screening and Cl) in the basic plant.

D.3.2.4.1 EMEA. Changes in design, materials, or processes for any device shall be reviewed in accordance with
established design control procedures. Tools can include process flow charts, control plans, SPC, DOEs, or FMEAs.

D.3.2.4.2 Control plans. The control plan is prepared to summarize the process control planning for each
technology. Product characteristics that should be included in a control plan are control item characteristics and
significant characteristics. The evaluation method, sampling plans, data analysis method, and out of control plans
are part of the control plan.

D.3.2.4.3 Plant moves. For all plant moves, all die banking inventory information shall be made available to the

qualifying activity. All die not suitable for JAN assembly shall be controlled and identified. Die shall not be
transferred from one facility to another facility without the approval of the qualifying activity.
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D.3.2.4.4 Business interruption control plans. Each supplier shall create a detailed business interruption control
plan (e.g. using a Program Evaluation Review Technique (PERT) approach) and it shall be available upon request.
Manufacturers shall notify the qualifying activity when implementing their business interruption control plan within five
business days. The plan shall address some or all of the following as applicable:

a. Finished goods inventory.

b. Die inventory.

c. Multi-qualified wafer fabs including contract wafer fabs (mirror image qualified product).

d. Multi-qualified assembly plants including contracted assembly plants (mirror image qualified product).
e. Training new personnel.

f. New equipment.

g. New design.

h. New processes.

. New materials.

Independent consultants/subject matter experts.

—

k. Top management understanding and commitment of resources.

I. Impact on quality.

m. Market analysis (customer needs).

n. Sole source and high volume product special attention.

o. Containment.

p. Off site storage of die and finished goods.

g. Security and safety officer (early detection).

r. Deliberate malice.

D.3.2.4.5 Incoming, in-process, and outgoing inventory control. The manufacturer shall employ procedures to

control storage and handling of incoming materials, work in-process, warehoused, and outgoing product in order to 1)

achieve such factors as age control of limited-life materials; and 2) prevent inadvertent mixing of conforming and
nonconforming materials, work in process, finished product, resubmitted lots, or customer returns.

D.3.3 Conversion of specification requirements. The manufacturer shall have a system to convert specification
sheets, orders, and contract requirements to in-house procedures, methods, travelers, and specifications. The
system shall include revision and distribution controls to assure that product meets current requirements. The
manufacturer's system ensures review of purchase requirements (and modifications) received from their customer.
The review shall insure that the order does not violate this specification for JAN product of any level and that any
special instructions are accounted for. The system shall provide objective evidence of this review.
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D.3.4 Critical interface control.

D.3.4.1 Design, materials, and processing documentation. Each product design shall be fully specified such that
all aspects of design, verification testing, processing, and materials are described. In addition, each manufacturer
shall have a flow chart, traveler, and DLA Land and Maritime Form 36D for each certified product line (see qualifying
activity).

D.3.4.2 Design changes. After qualification, the manufacturer shall notify the qualifying activity prior to the release
and shipment (for JANS prior to line implementation, except for evaluation samples) of product which undergoes any
change in the product or verification program which affects performance, quality, appearance, reliability, or
interchangeability (see appendix E, table E-Ill for hermetic devices and appendix J table J-1 for non-hermetic
devices). Details of any change affecting DLA form 36D shall be sent to the qualifying activity. The changes shall be
approved by the qualifying activity prior to release and shipment of product. Changes in design, materials, or
processes for any device shall be processed in accordance with established change control procedures for all
affected documents (see D.3.6.1 and D.3.7). Such notification shall include a thorough description of the proposed
change and a test plan designed to demonstrate that the change will not adversely affect performance, quality,
reliability, or interchangeability and that the changed product will continue to meet all specification requirements. The
completed test results shall be approved by the qualifying activity. After approval of the design change, all product
inventory of the old design shall be submitted to Cl within 6 months, unless authorization is extended by the qualifying
activity (see H.3.1). Unless the design change has been required to correct or eliminate a verified design defect,
finished devices manufactured to the previously approved design which are in inventory or in process of testing (i.e.,
inspection lot identification code assigned) will remain qualified only until that inventory is depleted.

D.3.5 Document control.

D.3.5.1 Document control procedures. The manufacturer shall establish and maintain procedures to control all
documents that relate to the requirements of this specification. This includes, to the extent applicable, military and
industry specifications and standards and their revisions, amendments, and notices. The manufacturer’s procedures
are required to be in a language that is understandable by the operator performing the given operation.

D.3.5.2 Document approval and issue. Documents shall be reviewed and approved for adequacy by authorized
personnel prior to issue. A procedure shall be established to ensure that the current issue of appropriate documents
are available at all required locations, that invalid or obsolete documents are promptly removed from all points of
issue, and that any obsolete documents which are retained are suitably identified.

D.3.5.3 Document changes. Unless designated otherwise, changes to documents shall be reviewed and
approved by the same functions/organizations that performed the original review and approval.

D.3.6 Purchasing.

D.3.6.1 Acquisition documentation. A system for the acquisition of supplies and approval of suppliers shall be
established.

D.3.7 Control of customer supplied material. The manufacturer shall establish and maintain procedures for the
control, verification, maintenance and storage, as applicable, of customer supplied materials and equipment. Any
material which is lost or becomes unsuitable for use shall be recorded and reported to the customer.
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D.3.8 Product identification and traceability. All devices delivered to this specification shall be traceable through
the lot identification code and inspection lot records, and identified as in D.3.9 through D.3.12, inclusive. In addition,
JANS devices shall have a lot control system from wafer processing through screening which provides wafer lot
identification; operation (machine), date of operation, operator(s) identification, quantity, and serial numbers (after
step 8 of appendix E, table E-IV) of devices processed.

D.3.9 Process control. The manufacturer shall assure that all manufacturing operations are carried out to insure
continued process capability. Operations shall be controlled as to the manner of production, requirements for
monitoring and control, and output product characteristics. Where necessary, due to the complexity or sensitivity of
operation parameters, the process shall consider working environment, workmanship criteria, equipment set-up,
equipment preventative maintenance and calibration, and the need for special operator certification or continuous
monitoring of critical parameters.

D.3.9.1 Statistical process control (SPC). Where SPC is used to control a process, the control shall be established
in accordance with EIA-557. If a sample exhibits an out-of-control condition, the product represented by the sample
shall be subjected to evaluation and disposition. The evaluation process, results, and disposition shall be
documented and traceable.

D.3.9.2 Environmental controls. The relative humidity, temperature, and particle count for each applicable critical
process step (e.g., wafer fabrication, assembly) shall be specified, controlled, and recorded. The procedures and
techniques for measuring these environmental parameters and limits shall be documented. The procedures shall
contain corrective actions for out-of-tolerance environmental conditions. Unsealed parts shall be handled in such a
way as to minimize the introduction of foreign material into the cavity. In addition, spittle protection is required in
applicable critical areas. See test method 5010 of MIL-STD-750.

D.3.9.3 Chemical controls. The purity of chemicals, including water, shall be specified and controlled. The purity
of process water shall be measured and recorded in terms of resistivity at +25°C (resistivity cells and meters shall be
calibrated), total solids, organic impurities, and bacteria count.

D.3.9.4 Wafer lot process and inspection. All suppliers shall develop wafer lot acceptance procedures and criteria.
These procedures and criteria shall address probe testing and lot acceptance testing, element evaluation or
equivalent for each wafer, or wafer lot as applicable unless otherwise approved by the qualifying activity. The
methods and procedures, which are utilized within wafer production for the following functions, as a minimum, shall
be documented:

D.3.9.4.1 Process.
a. Sample sizes.
b. Wafer cleaning and handling operations.
¢. Junction and surface preparations.
d. Alloying processes.
D.3.9.4.2 Inspection.
a. Control of wafer thickness. (For JANS, deviation shall be within 20 percent of the approved design nominal.)
b. Metal deposition and thickness. (For JANS, maximum thickness deviation shall be within 25 percent for the
approved design nominal of > 35K Angstroms, and within 30 percent for < 35K Angstroms. For JANS, the
minimum front metallization thickness shall be 8,000 A.)
c. Glassivation and passivation thickness. (For JANS, deviation shall be within 30 percent of the approved

design nominal. For overlay structures or expanded metallization see H.3.7 for the minimum thickness that
is required.)
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Gold backing thickness, when applicable. (For JANS, deviation shall be within 30 percent of the approved
design nominal.)

SEM, see E.3.1.2.1 (for JANS).

Where limits are based on tolerances about a "approved design nominal”, the nominal shall be stated in DLA Land
and Maritime Form 36D, and shall either be identified on the JANS fab traveler or on a JANS inspection record
submitted for approval by the qualifying activity.

D.3.9.5 Process monitor programs. Process monitor programs shall be established as referenced below, for
processes performed by the manufacturer. A fully implemented and approved SPC program (in accordance with
D.3.20.1) may replace all or portions of the process monitor programs with the approval of the qualifying activity.
These programs shall be documented and made available to the certification team for review. The implementing
procedures shall define sampled population frequency, sample size, reject criteria, allowable rework, and disposition
of failed batch/product. Investigative and corrective actions shall be established which address noted deficiencies.
Unless otherwise specified, a failure in the process monitor does not count against the PDA requirements. A
procedure is required for the traceability, recovery, and disposition of all units monitored since the last successful test.
All monitors shall provide for continual process improvement. Records of these monitors shall be available to any
(Government or military user) audit team for review. As a minimum, the process monitors shall include the following,
or equivalent, as approved by the qualifying activity:

a.

Die attachment: The type of die mounting method, die material, die mounting material, package material,
and mounting configuration shall be documented. The time, temperature, pressure, scrubbing, cleanliness,
and environment shall also be specified. The manufacturer shall monitor the die attach integrity for all
silicon transistors and case mounted diodes in accordance with test method 2017, 2076, acoustical
techniques, or thermal response test methods 3101, 3161, 3131, 3103, and 3104 of MIL-STD-750 using the
manufacturer's documented procedure. In addition, any die attached to a package or substrate in a cavity
device shall be monitored for die attach integrity. This procedure shall be performed at each equipment set
up for JANTX and JANTXV and, considered for other related factors (such as change of operator, etc.).
This test shall be conducted on a minimum of two devices from each die attach station at the start and finish
of operator change, package type change, die size change, and after every two hours of production for
JANS. In the event that the die shear is less than the value shown in test method 2017, or the test leaves
less than 75 percent silicon remaining of die-to-header bond surface, the output of the die attach station
shall not be used until tests show that satisfactory operation has been re-established. A procedure for the
traceability, recovery, and disposition of all units bonded since the last successful die attach integrity test is
required. This procedure shall provide for sample size, reject criteria, and disposition of failed lots. This test
may be conducted on the same samples used for the wire bond strength test.

Wire bonding or interconnection: The bonding techniques, type of bond wire, and lead material used in
connecting the die to the package leads shall be documented and comply with this specification and the
applicable specification sheets. The temperature, pressure, dwell time, control of condition of capillary or
electrode, ultrasonic power, composition of metals, lead dress, thickness to width ratio of bond, and
environment shall be specified. The manufacturer shall monitor the wire bond strength in accordance with
test method 2037 of MIL-STD-750 using the manufacturer's documented procedure. Any bi-metallic (e.g.
gold-aluminum) interface at the die shall be baked for 1 hour at +300°C in either an air or inert atmosphere
prior to the performance of the first wire bond strength testing with a minimum sample size of 11 wires, ¢ = 0.
See H.3.6.1 for bi-metallic bond restrictions. This procedure shall be performed at each equipment setup for
JANTX and JANTXV and change of operators, lot, shift start and stop, and other related factors known to
affect wire bond integrity shall also be considered. At manufacturer’s discretion, wire bonding may continue
up to the start of the sealing operation prior to the successful completion of wire bond process monitor
testing. However, if any process monitors samples fail, then all devices wire bonded since the previous
successful process monitor sample test shall be rejected. As a minimum for JANS, each operator/wire
bonding station shall have two device samples taken at the start and end of each shift, after each two hours
of production, and after changing operators, spools, shifts, packages, wire size, and maintenance of
equipment. When more than one lot is processed for JANS in a two-hour period, samples shall be tested
from each lot. Pull strength data shall be read and recorded and shall be control charted and maintained in
accordance with the specified requirements. Data shall include the force, in grams, required for failure, the
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physical location of the point of failure, and the nature of the failure. In event that any bond strength is less
than the pre-seal value shown in test method 2037 of MIL-STD-750, the bonder shall be inactivated
immediately and not returned to production until tests show that satisfactory operation has been re-
established. When the system at the die surface is bimetallic and the lead wires are less than 5 mils in
diameter, the lead shall be pulled to destruction and if the chip bond lifts before the wire breaks, the lot shall
be rejected. A procedure for the traceability, recovery, and disposition of all units bonded since the last
successful bond strength test is required. This procedure shall provide for sample size, number of bonds,
and device to be tested, reject criteria, and disposition of failed lots.

Glass-to-lead seals on clear glass diodes: Visual inspection procedures shall specify inspection criteria, the
use of visual aids, and shall comply with the requirements of test methods 2069, 2070, 2072, or 2073 (die
visual), and 2074 of MIL-STD-750. In addition, the manufacturer shall monitor the lead-to-glass seal
following final plating operation for all JANTX, JANTXV, and JANS clear glass diodes constructed with
borated seal using the manufacturer's documented procedure. The procedures shall specify criteria and
visual aids and shall be capable of detecting significant loss of glass-to-lead seal.

Internal gas content: The moisture content of the sealing environment shall be controlled. The internal
moisture content of ceramic and metal packages shall not exceed a value of 5,000 PPM for the sample
when tested in accordance with test method 1018 of MIL-STD-750 at +100°C. All manufacturers shall
exercise package internal moisture content monitors at key locations in the manufacturing flow. The internal
water content vapor content test shall be performed on three devices for each active package design bi-
monthly (twice a month) until sufficient data determines which packages are susceptible to elevated internal
moisture and oxygen levels. A special internal gas content monitor schedule shall be determined for the
packages until all problems are resolved. The problematic packages could be determined by pareto
analysis or other statistical means. Any gas analysis with the presence of bombing gases that are indicative
of non-hermeticity, Oz to Ar ratio indicative of room air, dissimilar concentration of internally sealed gases
(e.g. nitrogen, helium) than originally sealed in the device package, or the presence of leak test fluid (i.e.
fluorocarbon) shall fail IGA even when the moisture content of the device has not exceeded 5,000 PPM.

When the internal water vapor content test is performed, the samples shall have been subjected to screen
3a of table E-IV or equivalent; not required for devices which are inactive for new design. All devices not
utilizing a eutectic or epoxy die attach shall have the internal oxygen content of the sealing environment
controlled. For devices not utilizing a eutectic or epoxy die attach the internal oxygen content of the device
package shall not exceed the limits listed in test method 1018, of MIL-STD-750. All gases detected should
be reviewed and recorded as this information can help the manufacturer determine at which process step
the gases were introduced. Control limits for the following gasses shall be developed by each supplier; He,
H2, O2, fluorocarbons, argon and COz2. Devices shall be marked or otherwise traceable before being sent to
the laboratory for testing. All devices not utilizing a eutectic or epoxy die attach shall not exceed 2,000 PPM
of Oz at +100°C. When the internal oxygen content test is performed, the samples shall have been
subjected to screen 3 of table E-IV or equivalent; not required for devices which are inactive for new design.
As part of the cap weld device setup, a procedure shall be used to verify that the cap welding electrodes
provide uniform pressure during the cap weld process.

Particle contamination: The manufacturer shall establish a particle detection monitoring program which
assesses the source of particle contamination of sealed cavity devices on an individual manufacturing line
basis. The monitor shall have provisions for testing in accordance with method 2052, condition A, of
MIL-STD-750. JEDEC Publication 114, may be used as a guideline. Unless otherwise exempt herein, this
monitor is applicable to all metal or ceramic cavity package outlines. Particle Impact Noise Detection(PIND)
monitor must be performed, as a minimum, at the start of the sealing lot, and at the end of the sealing lot. A
minimum sample size of 10 devices per PIND sampling event is required and passing devices may be
placed back into the lot. This monitor shall be performed before the lot is moved to the next operation, to
ensure the most effective feedback loop for corrective action. As an example, the monitor could track by
package type the sample or set-up Particle Impact Noise Detection (PIND) yields using an np chart. After
historical data has been established for each package type, and the upper limits are set, any sample that
goes out of control should have an assignable cause established by established techniques such as particle
entrapment and analysis. If a JAN, JANTX, or JANTXYV lot is outside the upper control limits or monitor
criteria, it shall be tested 100 percent.
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The manufacturer shall monitor thickness, composition (including Lead (Pb) content), and adhesion of final
lead finish: (see appendix H). Test method 2100 of MIL-STD-750 may be used for thickness and
composition measurements.

Wafer fabrication: The manufacturer shall establish the necessary controls (or equivalent, subject to the
approval of the qualifying activity) for D.3.9.4 above. For JANS, compliance to tolerance about the
“approved design nominal” shall be demonstrated.

Lot norm testing:

(1) For all semiconductors the manufacturer shall have a documented program to characterize thermal

impedance, leakage current(s), and all other critical parameters, as applicable, to identify atypical devices.
If a correlation of die attach voiding is approved by the qualifying activity, thermal impedance for lot norm
testing is not required. Devices which exhibit atypical behavior shall be rejected and removed from the lot
even when they pass the group A, subgroup 2 or thermal curve limits. The documented procedure shall
discuss sample selection and how limits will be determined.

(2) The manufacturer shall have procedures in place to monitor and control lot-to-lot variations and central

tendencies of critical parameters (variances and averages/medians).. Atypical low yielding lots (assembly
through screening) compared to historical yields, shall be evaluated for root cause and disposition by the
manufacturer and the qualifying activity shall be notified.

Lot norm limit: When there is no previous device lot history, or in the event of a major design change
affecting the applicable critical parameters, the first five manufacturing lots will use their lot statistical
averages as calculated in D.3.9.5.h.1 and charted using SPC techniques. At no time shall the lot statistical
limits exceed those limits used in D.3.9.5.h.1. Atypical (maverick) lots shall be excluded. Lot norm testing
as described in D.3.9.5.h.1 shall remain in effect for all lots processed thereafter.

Lot norm requirements for JANS:

(1) The manufacturer shall perform lot norm after burn-in for JANS. An additional lot norm may be performed

prior to burn-in at the option of the manufacturer. Mean and standard deviation may be calculated from the
full lot or from the Group A, subgroup 2, n = 116 sample. If calculated from a sample, the limits from the
sample shall be applied to the full lot. The probability distribution may be represented in either normal or
log-normal.

If lot norm is applied pre-burn-in with 3-sigma limits, then 4-sigma limits may be applied after burn-in. Tests
done at hot or cold temperature may be evaluated with 6-sigma limits, otherwise 3-sigma limits shall be
applied. Devices outside of the limits shall be rejected from the lot, otherwise engineering comment shall
be provided, if parts are considered for use. Devices which exhibit atypical behavior shall be rejected and
removed from the lot even when they pass the group A, subgroup 2 limits, unless engineering comment is
provided. If an unusual yield is observed, an engineering comment is required. Comparison to
specification limits is not a rationale unless other information is provided. Alternative methods may be used
with qualifying activity approval.

(2) The manufacturer shall evaluate lot norm data to ensure unimodal distribution within a single lot. If

multimodal distribution is detected an engineering comment is required.

(3) The manufacturer shall ensure that the lot's mean and standard deviation are consistent with previous lots.

After initial qualification a minimum of 5 lots must be statistically monitored for spread and location.
Significant changes between lots for average and standard deviation shall be addressed by engineering
comment. Lot-to-lot variation control in spread and location shall be performed for each critical parameter.
Control shall be based on a moving average of at least 5 lots, see D.3.9.1. This control is for comparing
lots only; evaluation of individual parts in (1) above shall be performed using the single lot mean and
standard deviation. The requirements of paragraph 3 do not apply to parameters considered targeted
parameters, such as hre on small signal transistors.
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(4) These requirements may be waived for parts where production lot size is consistently less than 20 pieces
with Qualifying Activity approval.

JANS lot norm parameters and test temperature per device type are listed below. For technology types not listed,
monitored parameters shall be approved by the Qualifying Activity. Unless otherwise specified, all testing shall be
performed at room temp. (e.g....leakage at hot, Vf at cold)

Bipolar Transistors MOSFET Rectifier Zener
Parameter Additional Parameter Additional Parameter Additional Parameter Additional
test temp test temp test temp test temp
Hre (for at Vin / Vesithy  Hot Ir(Post Hot Ir(Post Hot
least one HTRB) 1/ HTRB) 1/
condition)
IcBo Hot IGSS Hot VE(not Cold ZoJc(Post
applicable HTRB) 1/
for devices
above 1
watt)
leBo IDSS Hot ZsJc (post VE (post Cold
HTRB) 1/ burn-in)
Ices / Iceo RDSON Hot
Zosuc Zouc

1/ Post HTRB hot and cold testing and lot norm analysis may be performed as part of screen 13b. All specification
sheet post HTRB testing must be within specified test windows, or if not specified be within 16 hours after removal of
applied voltage in HTRB.

i. Internal visual: The manufacturer shall develop and document an internal visual monitor for JAN/JANTX
levels.

j-  Glass evaluation: The manufacturer shall monitor all hard glass diodes, tungsten or-molybdenum plug, in
accordance with method 1057 of MIL-STD-750, condition B. Monitor may be performed at incoming
inspection as sample evaluation of each glass lot in accordance with method 1057. In addition, the
manufacturer shall establish a monitoring program to examine glass stress, strain, or excessive forces
leading to potential glass cracking post assembly.

k. Nickel particles: All manufacturers using nickel caps in the encapsulation process shall implement a cap
cleaning process. An in-line monitor shall be implemented to ensure the cleanliness of the nickel caps.

I.  Lead integrity: Manufacturers shall have procedures in place to monitor and ensure the integrity of the lead.
For axial devices this will apply to lead tension and fatigue in accordance with method 2036 of
MIL-STD-750. For US devices it will apply to terminal tension only in accordance with method 2038,
condition B, of MIL-STD-750.

m. Wafer saw monitor: For all semiconductors, the manufacturer shall establish an effective monitoring
program for wafer saw operations. Saw monitoring shall be effective in preventing saw inflicted damage.

n. Laser Marking: The manufacturer shall establish a process monitor for laser marking legibility in accordance
with paragraph 3.10, and laser marking depth to ensure corrosion prone base metal is not exposed in
accordance with paragraph H.4.1. The manufacturer may use methodologies such as: non-contact depth
measuring microscopy or laser depth measuring instrumentation to measure laser marking depth or any
other comparable methodology.
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D.3.10 Inspection and testing.

D.3.10.1 Inspection of purchased materials. The manufacturer is responsible for assuring that all supplies and
services procured from suppliers conform to the contract. The manufacturer shall have a system which controls
inspection, storage, and handling of incoming materials, and periodic evaluation of material received. The system
may include verification of chemical, physical, and functional characteristics required by manufacturer drawings and
specifications. The manufacturer may utilize a certified supplier program to reduce or eliminate receiving inspection.

D.3.10.1.1 Certified supplier program. The capability of supplied material may be validated through a supplier
certification system. This program selects and monitors suppliers in order to guarantee that the supplied material will
meet and maintain required capability levels (e.g., Cpk, PPM).

D.3.10.2 In-process quality control. The manufacturer shall perform in-process inspections to the extent
necessary to assure product conformance to the end item specification. This shall include inspections and tests
which assure that the manufacturing processes are in a state of control as indicated in D.3.9 herein.

D.3.10.2.1 Manufacturer imposed tests. Any manufacturer imposed test(s) (e.g., gross and fine leak) conducted
prior to any qualification or conformance inspection, are to be performed on all subsequent lots until re-qualified. If
any manufacturer imposed tests detect a problem, the manufacturer shall submit all devices in the lot to those tests to
eliminate rejects and shall take steps to determine and eliminate the cause of failure (e.g., rough handling which has
produced gross leaks).

D.3.10.3 Testing and screening operations. Testing and screening operations may only be performed in a facility
which has received laboratory suitability approval from the qualifying activity for each MIL-STD-750 test method to be
employed. Each facility lists their approved methods and equipment on DLA Land and Maritime Form 36 (Test
Equipment List) or equivalent. The manufacturer shall document and update all burn-in socket capacity by plant
location on the applicable DLA Land and Maritime Form 36(s). The environmental conditions where testing and
screening are performed shall be maintained to assure compliance with the requirements of MIL-STD-750.

D.3.10.4 Final inspection and testing.

D.3.10.4.1 Qualification and conformance inspection. Qualification and conformance inspection shall be
performed as required by the specification sheet and herein at a facility which has received laboratory suitability
approval from the qualifying activity. The results of testing shall be reviewed and approved.

D.3.10.4.2 Visual inspection. Shall be performed on outgoing product prior to shipping. Visual examination shall
be in accordance with test method 2071 of MIL-STD-750. Sampling plans and acceptance are to be determined by
the supplier and approved by the qualifying activity.

D.3.10.5 Inspection and test verification. The manufacturer shall verify that all inspection and testing required by
this specification and their quality plan (see D.3.2.4) has been accomplished as specified. Verification shall clearly
show whether the product passed or failed any requirement and shall contain sufficient detail to allow traceability to a
specific operator, test date, equipment, and program.

D.3.11 Control of inspection measuring and test equipment.

D.3.11.1 Test programs and setups. The test programs and setups used to sort, classify, and test for MIL-PRF-
19500 requirements are required to be traceable through each document control system to insure the correct revision
was used when testing MIL-PRF-19500 devices.
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D.3.11.2 Test equipment maintenance and calibration system. Maintenance and calibration systems and the
frequency of scheduled actions, for gauges and test equipment, shall be established. The system may use ISO/IEC
17025, or equivalent, as a guideline.

D.3.11.3 Conditions and methods of test. The general requirements, conditions and methods of test shall be in
accordance with MIL-STD-750.

D.3.11.4 Electrical test equipment verification. The manufacturer shall define and utilize a method (e.g.,
correlation samples, diagnosis routines) to verify the measurement and operation characteristics of the test
equipment when in use. In the event of verification of failure, the manufacturer shall utilize a procedure which will
determine the requirements for traceability, recovery, and when re-testing is required of all units tested since the last
successful verification.

D.3.12 Inspection and test status.

D.3.12.1 Inspection and test status. A system shall be maintained to insure that products are identified by their
test or inspection status. The system shall insure the separation of products that have been tested or inspected from
product that has not.

D.3.13 Control of nonconforming product. The manufacturer shall maintain a system which will prevent the
shipment or use of nonconforming product. The system shall provide for identification, segregation, and evaluation of
product, which does not conform to specified requirements at any point in the manufacturing and screening flow.
Devices or lots, which fail any specification or internal tests, procedures, and requirements above and beyond the
specification, except electrical selections, are not suitable for any JAN level. Lots failing electrical selections for any
JAN level which, 1) are above and beyond this specification and, 2) are intended to select a portion of a lot having
greater performance or reliability than the overall average performance or reliability of the lot other than through
statistical methods are not suitable for any JAN level.

D.3.13.1 Reworked product. Reworked or repaired product shall be re-inspected in accordance with the
appropriate procedures. All rework performed shall be documented and shall be attached to the original lot travelers
and be traceable and may be part of management review.

D.3.13.2 Rework provisions. All allowable rework on devices manufactured under this specification shall be
accomplished in accordance with the manufacturer’s established procedures. Lots shall not exceed one rework for
any process except additional or rediffusion, photo resist strip, and recoat.

D.3.13.2.1 Wafer rework. For wafers, rework is limited to the following:
a. Additional etch to complete the process.
b. Photo resist strip and recoat.

c. Strip and redeposit of non-junction passivation. For JANS, strip and redeposition of any oxide, or passivation
layer is not allowed.

d. Frontside and backside metal prior to sintering with the following stipulations.
(1) Visual examination of the front side of the wafer shall not reveal any residue or “ghost” footprint of the
previous metallization. It shall essentially be impossible to differentiate a reworked stripped metallization

wafer from a wafer that has never been metalized.

(2) Rework on front side metal is only permitted on junction devices (Zeners, diodes, rectifiers, bipolar
transistors, SCR’s, JFET’s) or Schottkys. MOSFETSs are not permitted.

(3) Itis not permitted on any device for which the metal is patterned by an evaporation or sputtering metal
mask rather than using photoresist and etching.
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(4) Itis permitted on backside metal for all types provided suitable masking or protection is used for the front
side metal, unless the rework is purposely being done to rework both the front and the back metals that
are of identical construction.

e. Additional or re-diffusion provided a photolithography step has not occurred between diffusions.

D.3.13.2.2 Assembly rework. Devices shall not be reworked during assembly. Devices shall not be subjected to
temperatures or processes that will reflow the die attach material. Wire bonded devices shall not be subjected to
rebonding. Devices shall not be resealed under any circumstances.

D.3.13.2.3 Rework of assembled devices. No delidding or package opening shall be permitted except for disc
packages. Unless otherwise specified, rework of sealed packages is limited to recleaning, rebranding to correct
defective marking, and lead straightening, replating, or resolder dipping of the leads.

D.3.13.2.3.1 Rebranding and resolder dipping. Rebranding and resolder dipping may be performed as needed
and are not subject to the one rework limit provided that the package body is not exposed to the abrasive effect of
stripping solution. In cases that the removal of original plating or solder layer requires a stripping solution that etches
out the layer, and exposes the package body to the same solution a sample (n=11, ¢c=0), shall undergo test method
1057, condition B, of MIL-STD-750 for glass body diodes, and test method 1041 of MIL-STD-750 for metal hermetic
packages in addition to the following standard tests. After any replating or resolder dipping, all JANS shall pass as a
100-percent screen, the requirements of visual and mechanical inspection criteria of test method 2071 of
MIL-STD-750, group A, subgroup 2 of the specification sheet and the hermetic seal requirements of screen 14 of
table E-IV herein. For JANS clear glass diodes only, the parts shall pass the hermetic seal requirements with a
sample size of 116 pieces with no failures. All JANTXV and JANTX shall pass the requirements of group A,
subgroup 2 of the specification sheet and the hermetic seal requirements of screen 14 of table E-IV herein with a
sample size of 116 pieces with no failures allowed. Solder dip and plating rework shall be in accordance with
appendix H.

D.3.13.2.3.2 Irradiation of assembled devices. Irradiation is allowed when part of the qualified flow. If any portion
of a lot requires re-irradiation, a new inspection lot shall be formed, identified, and CI performed as required.

D.3.13.3 Rejected lots. Lots with an unscreenable failure mode shall be rejected (see E.6.1.1).
D.3.14 Corrective and preventive action.

D.3.14.1 Corrective action. The system identifies the necessity for corrective action as a result of failure, defect
analysis, inappropriate performance of inspections/procedures, product trends, product returns, inappropriate records
and audits (both customer and internal). The corrective action system shall establish a classification system to
identify the severity of the nonconformance. The corrective action system shall provide for the use of a standard
format for documenting corrective actions. This standard format shall provide evidence of: Documents created and
/or revised to correct the problem, training, and follow-up to verify implementation and effectiveness. Failure to
initiate corrective action may result in removal of products from the qualified product list. The corrective action
system shall identify when a failure analysis is to be employed (i.e., field use, user analysis, Government Industry
Data Exchange Program (GIDEP), competitive analysis).

D.3.14.2 Preventive action. Appropriate sources of information such as processes and work operations which
affect product quality, audit results, quality records, and customer complaints shall be used to detect, analyze, and
eliminate potential causes of non-conformities. The methodology for the initiation, implementation, and follow up of
preventive actions shall be documented by the manufacturer.
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D.3.15 Handling, storage, packaging, and delivery.

D.3.15.1 Security of completed devices. Marked devices which have passed all screening and conformance
requirements shall be retained in a secure area prior to shipment delivery. Device inventory shall be controlled by
device type, lot identification code, quantity, product assurance level, and transaction date. This requirement applies
to both the manufacturer and the distributor(s).

D.3.15.2 Electrostatic discharge sensitive (ESDS) program. The manufacturer of ESDS class 0Z, 0A, 0B, 1A, 1B,
1C, and class 2 devices shall institute an ESDS program commensurate with the product classification. The product
classification shall be as indicated in appendix E. The requirements of JESD-625, or other industry standard practice
such as ANSI/ESD S20.20, apply but may be tailored for establishing an ESDS program. Justification for the tailoring
shall be made available to the qualifying activity for approval upon request.

D.3.15.3 Die and wafer storage. Die and wafer storage shall be in accordance with G.5.4 herein.

D.3.16 Quality records. A system shall be in place to track all quality records, including but not limited to the
results of all qualification, screening, conformance tests (attributes and variable data as applicable) and inspections,
any required failure analysis, subcontractor records, internal quality audit results, training, and management reviews.
The retention period for each type of quality records shall be a minimum of 10 years based on lot date code. Quality
records shall be available for review and maintained in an organized manner. Quality records may be retained using
paper hard copy or suitable electronic medium. If electronic records are used, the manufacturer shall establish
appropriate procedures to ensure the security of such records from loss or alteration. Corrections to “hard copy”
quality records shall be made by "lining out" the incorrect entry with a single line (maintaining the legibility of original
data) and inserting the correct entry immediately adjacent to the "lined out" entry. The operator making the change
shall initial by the "lined out" entry. Erasures, mark overs, and "white out" are not permitted on any quality record.

For electronic records, the manufacturer shall establish procedures for making corrections to quality records such that
the original record, the date of the change, and the person making the change are clearly identifiable. Quality records
of any type and data of any type shall be sent to the qualifying activity or preparing activity upon request.

D.3.17 Internal quality audits.

D.3.17.1 Internal audit program. The manufacturer shall establish an independent internal audit program which
shall be included in the quality system. The internal audit program shall assess compliance with all MIL-PRF-19500
requirements (processes and quality systems) and shall identify key review areas, their frequency of audit, and
corrective actions shall be resolved through the corrective action system (see D.3.16).

D.3.17.1.1 Internal audit checklist. The internal audit checklist shall assure that the quality system is adequate and
followed by all personnel in each area.

D.3.17.1.2 Subcontractor Audits. All subcontractors are to be audited by the certified manufacturer (or by DLA
Land and Maritime) annually, to have an available checklist of the audit, a list of any concerns, and corrective actions
available to the qualifying activity for review. This does not apply to facilities with DLA Land and Maritime lab
suitability. All certified manufacturers shall demonstrate effective control of relevant contracted services as approved
by the qualifying activity.

D.3.17.2 Audit schedules and frequencies. The audit frequency shall in no case exceed 1 year for each area
unless authorized by the qualifying activity. An internal audit shall be conducted and corrective actions completed
prior to the initial qualifying activity audit. The qualifying activity may modify the frequency of the internal audit(s) or
require additional inspection based on the effectiveness of the manufacturer's internal audit program, and
assessment of the internal audit findings.

D.3.17.3 Auditors. The designated auditors shall be independent from the area being audited. If the use of an
independent auditor is not practical, a second individual should be assigned to participate in the audit or review the
results. Auditors shall be trained in the area to be audited, in the applicable military specification requirements and
provided with an appropriate checklist for annotating deficiencies. Prior to the audit, the assigned auditor(s) shall
review the previous internal audit results to assure corrective actions have been implemented and are effective.
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D.3.17.4 Audit deficiencies. All audit deficiencies shall be conveyed to the responsible individual for corrective
action(s). All corrective actions shall be agreed to by the management representative. A procedure shall be
established to follow up on all audit deficiencies to assure that the corrective actions have been implemented in a
timely manner. If recurrent deficiencies are found, additional corrective action shall be taken to assure correction of
the problem and the qualifying activity shall be notified. The internal audit team shall perform a follow-up within 6
months for verification of corrective actions and to assure that they are adequate.

D.3.18 Training.
D.3.18.1 Personnel performing quality operations. All personnel performing an operation affecting quality shall be

trained in, and familiar with, that part of the operation relevant to their function. They shall have sufficient
responsibility and authority to inspect and accept or reject the product according to the applicable specifications.

D.3.18.2 Training requirements. Work training practices shall be established, using formal or on-the-job methods,
and utilized in acquiring and maintaining job skills as required in critical work areas. Training shall cover operator
certification for critical processes, periodic proficiency reviews, testing for certification, expiration of cert/training
status, and identification of minimum quality system training requirements, as applicable.

D.3.18.3 Personnel training records. Records shall cover appropriate documented information as evidence of
competence for jobs performed. Records are required only for product-related training and testing as distinguished
from safety, first aid, etc.

D.3.19 Servicing. The manufacturer’s system shall describe the methods used to meet customer expectations.
This includes but is not limited to: Applications support, customer returns, stock rotation, GIDEP issuance, warranty
issues, and customer complaints.

D.3.20 Statistical techniques.

D.3.20.1 SPC program. The method used for process control may or may not utilize SPC, but will use a method
that is appropriate for the process being controlled. Compliance with EIA-557 is a requirement for JANS certification.
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STANDARD VERIFICATION SYSTEM FOR QUALIFED PRODUCTS
E.1 SCOPE

E.1.1 Scope. This appendix contains the standard verification system which, when performed in its entirety,
assures that the product will meet the performance requirements. This program also measures and evaluates the
manufacturer's manufacturing process against a baseline for that process. This baseline can include innovative and
improved processes that result in an equivalent or higher quality product, provided that the process used to evaluate
and document these changes have been reviewed and approved by the qualifying activity. Changes to the process
baseline can be made by the manufacturer after achieving approval with documented reliability and quality data. The
approach outlined in this appendix is a proven baseline, which contains details of the screening and conformance
inspection (CI) procedures. (See tables E-I through E-X.) However, manufacturers shall demonstrate to the
qualifying activity, a system that achieves at least the same level of quality as could be achieved by complying with
this appendix. This appendix is a mandatory part of the specification. The information contained herein is intended
for compliance.

E.2 APPLICABLE DOCUMENTS

E.2.1 General. The documents listed in this section are specified in sections E.3 and E.6 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 shall meet all specified requirements of documents cited in sections E.3 and E.6 of this
specification, whether or not they are listed.

E.2.2 Non-Government publications. The following documents form a part of this document to the extent specified
herein. Unless otherwise specified, the issues of the documents are those cited in the solicitation or contract.

International Organization for Standardization (ISO)
ISO/IEC 17025 -  General requirements for the competence of testing and calibration laboratories

(Copies of these documents are available online at https://www.iso.org or from ISO Central Secretariat, Chemin de
Blandonnet 8, CP 401, 1214 Vernier, Geneva, Switzerland.)

E.2.3 Order of precedence. In the event of a conflict between the text of this document and the references cited
herein (except for related specification sheets), 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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E.3 GENERAL TEST AND INSPECTION INFORMATION

E.3.1 Wafer lots. Wafer lots consist of semiconductor wafers formed into lots at the start of wafer fabrication for
processing as a group. Each lot is assigned a unique identifier to provide traceability and maintain lot integrity
throughout the fabrication process. The wafer lot shall be traceable to the silicon lot(s) or portion thereof. The
maximum number of wafers in the wafer lot size shall be defined by the manufacturer. Wafer lot processing as a
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 and sequential processing (wafer by wafer or batch portions of wafer lot) of all wafers through the
same machine(s) or process steps. No other product, lots, equipment maintenance, repair, or calibration
shall interrupt continuous or sequential processing. Any deviation from this processing requires the written
approval of the qualifying activity or a new wafer lot identifier will be assigned.

E.3.1.1 Formation of inspection lots. JAN, JANTX, and JANTXV devices shall be assembled into an identifiable
inspection lot or collection of inspection sublots. JANS devices shall be assembled into an identifiable inspection lot.
Each inspection lot shall be identified by a unique lot identification code (see 3.10.8).

E.3.1.1.1 JAN, JANTX, and JANTXV inspection lot. The total number of devices that the manufacturer submits at

any one time for qualification or conformance inspection and which conforms to the following criteria shall constitute
an inspection lot.

a. The maximum small inspection lot size shall be 2,500 devices.

b. The lot accumulation period shall not exceed 6 consecutive calendar weeks of device seal operations. The
inspection lot is submitted to determine compliance with the requirements of the specification sheets.

c. Each inspection lot shall consist of devices of a single device type or consist of a collection of sublots of
structurally identical device types contained on one or more specifications sheets (see E.3.1.1.1.1 and E.3.2).

d. Assembly lot identification shall be maintained from the time the lot is kitted.

e. The entire inspection lot shall be accumulated prior to initiating conformance inspection. Samples shall be
randomly selected from the entire inspection lot.

E.3.1.1.1.1 Inspection sublot. An inspection sublot shall be a single device type (part number) contained on a
single specification sheet manufactured on the same production line(s) through final seal and to the same device
design with the same material requirements and within the same 6-week lot accumulation period.

E.3.1.2 JANS lots.

E.3.1.2.1 Scanning electron microscope (SEM) inspection. If any wafer lot is of a selected die design (such as
overlay structure devices and devices with metallization path to bond pad crossing any junction covered by
passivation or glassivation where the bonding pad is not on the same active area of the device), SEM inspection is
required prior to acceptance of the wafer lot (generally this is applicable only on particular small signal bipolar
transistors and MOSFETSs). This inspection shall be performed in accordance with, test method 2077 of MIL-STD-
750, for each of these lots. If a contracted laboratory is used for the actual SEM inspection, the manufacturer shall
document and define the responsibilities of the manufacturer and contractor regarding steps within test method 2077
that may be performed by either party, such as: Sample selection and sample preparation.
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E.3.1.2.2 JANS inspection lots. A JANS inspection lot shall consist of the total number of devices that the
manufacturer submits at one time and which conforms to the following criteria:

a.

Small lots shall not exceed 1,000 pieces. Sampling inspection for large or small lots shall be in accordance
with table E-VIA, and E-VII.

All devices shall be of a single device type.
All devices shall be from a single wafer lot.

All devices shall be assembled on the same production line with the same technique from die attach
through final seal, within 21 working days, not to exceed 31 calendar days.

E.3.2 Structurally identical device types. Structurally identical device types are devices manufactured on the same
production line(s) within the same plant through final seal using the same fabrication processes within the same
generic package outlines and construction materials and differ only electrically. The packages can vary in size but
the overall construction shall use the same process. The number and size of wires, or size of pins, can vary to
handle the power rating but the assembly process shall be identical with identical materials used. The processes
used to attach pins to tubes, slugs to pins, wires to chips and pins, sealing technique, and die attach shall be
identical. For glass diodes, surface mounts and axial leads may be grouped together. Examples of such structurally
identical device types are as follows:

a.

Rectifiers, signal diodes, or thyristors grouped into different voltage ratings. Standard recovery, fast
recovery, and ultra fast recovery rectifiers are not typically considered structural identical. Rectifiers and
diodes with identical design rules (same doping technique, passivation, and device structure) which differ
only in die size and package size are considered structurally identical. Initially, group B and C shall be
performed on the highest voltage device, intended for qualification, for each device construction. On
subsequent lots, the die sizes/package styles, which receive group B and C inspection, shall be rotated on
every lot thus assuring that all die sizes/package styles receive groups B and C inspection.

Transistor groupings. Transistors with the same die structures that vary only in die size and package size
are considered structurally identical if the following criteria are met.

Die shall have the same generic design rules and vary only in size. Channel stop, voltage enhancement,
and emitter ballasting techniques, epi-base, diffused base, expanded contacts, and metal interconnects over
oxide steps shall be the same. The process sequence in the diffusion and photolithographic areas shall be
the same. Transistors shall have similar peak frequency responses and V ratings that do not vary more than
three to one (e.g., 3 MHz to 9 MHz, 60 VDC to 180 VDC). Darlington transistors cannot be grouped with
standard transistors.

Group C conformance inspection for small die flow products (as defined by the performance specification
sheet) does not involve any die related tests, therefore, group C coverage is based only on case outline.
Group C for non-RHA product shall not be used to cover RHA product and vice-versa, unless same design
is used for both.

Power MOSFETs with the same voltage ratings. For qualification, power MOSFETs of the same voltage
types with identical design rules (field termination and cell density) and which differ only in die size are
considered structural identical. Group C conformance inspection for MOSFET’s does not involve any die
related tests, therefore, group C coverage is based only on case outline. Group C for non-RHA product
shall not be used to cover RHA product and vice-versa, unless same design is used for both.

Zener diodes, reference diodes, and transient voltage suppressors; grouped into different Zener voltage
ratings with identical design rules (same passivation and device structure) which differ only in starting
silicon, crystal orientation, epitaxial resistivity, or die size or package type shall be considered a family. For
purposes of conformance inspection, structurally identical device groupings do not apply for Group B JANS
device types but they may be used for qualification purposes. For qualification, for each JAN, JANTX, and
JANTXV, group B shall be performed on the highest and lowest Zener voltages in the structurally identical
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group. On subsequent lots, of JAN, JANTX, and JANTXYV levels, the die sizes/package styles which receive
group B inspection shall be representative of all the structurally identical family devices contained within the
inspection lot, rotated on every lot assuring that all die/package styles receive group B inspection
periodically.

e. Stack junction rectifiers and diodes; grouped into different voltage ratings with identical design rules (same
doping technique, passivation and device structure) which differ only in active die count and die/package
size (X, Z and Y axis 1/) are considered structurally identical and shall be considered a family. For purposes
of conformance inspection, structurally identical device groupings do not apply for group B JANS device
types but they may be used for qualification purposes. For qualification, for each JAN, JANTX, and JANTXV,
group B shall be performed on the highest and lowest voltages in the structurally identical group. On
subsequent lots of JAN, JANTX and JANTXYV levels, the die sizes/package styles which receive group B
inspection shall be representative of all the structurally identical family devices contained within the
inspection lot, rotated on every lot assuring that all die/package styles receive group B inspection
periodically.

1/ Axis orientation defined in MIL-STD-750.

E.3.3 Disposal of samples. Devices subjected to destructive tests or which fail any test shall not be shipped.
Sample devices from lots which have passed Cl and which have been subjected to mechanical or environmental
tests specified in groups B and C inspection and not classified as destructive, may be shipped provided each of the
devices subsequently passes group A, subgroup 2 inspection.

E.3.4 Destructive tests. Unless otherwise demonstrated, the following MIL-STD-750 tests are classified as
destructive:

Method number Test

1017 Neutron irradiation.

1018 Internal gas analysis.

1019 Steady-state total dose irradiation procedure.

1020 Electrostatic discharge sensitivity (ESDS) classification.

1021 Moisture resistance.

1036, 1037 Intermittent operation life.

1041 Salt atmosphere corrosion.

1042 (condition D)  Burn-in and life test for power MOSFETS or insulated gate bipolar transistors (IGBT).
1046 Salt spray (corrosion).

1056 Thermal shock (liquid to liquid).

1057 Resistance to glass cracking.

1080 Single-event burn-out and single-event gate rupture

2017 Die attach integrity.

2031 Soldering heat.

2036 Terminal strength.

2038 Surface mount end cap bond integrity

2037 Bond strength (destructive bond pull test).

2075 Decap internal visual design verification.

2077 Scanning electron microscope (SEM) inspection of metallization.
2101 Destructive physical analysis (DPA) procedures for diodes.
2102 Destructive physical analysis (DPA) procedures for transistors.
3478 Power transistor electrical dose rate.

All other mechanical or environmental tests (other than those listed in E.3.5) shall be considered destructive initially,
but may subsequently be considered nondestructive upon accumulation of sufficient evidence to indicate that the test
is nondestructive. The accumulation of data from five repetitions of the specified test on the same sample of product,
without significant evidence of cumulative degradation in any device in the sample, is considered sufficient evidence
that the test is nondestructive for the device of that manufacturer. Any test specified as a 100-percent screen shall be
considered nondestructive for the stress level and duration or number of cycles applied as a screen.
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E.3.5 Nondestructive tests. Unless otherwise demonstrated, the following MIL-STD-750 tests are classified as

nondestructive:

Method number

1001

1022

1026, 1027

1031, 1032

1038, 1039, 1040

1042 (conditions A, B, and C)

1048
1051 (100 cycles or less)
1071
1081
2006
2016
2026

2052

2056

2066

2069, 2070, 2072, 2073, 2074
2071

2076

2081

2082

3051, 3052, 3053, 3474

3101
3103

3104
3131
3161
3181

4066
4081

Test

Barometric pressure (reduced).

Resistance to solvents.

Steady-state operation life.

High temperature life (non-operating).

Burn-in screen.

Burn-in and life test for power MOSFETSs or insulated gate bipolar transistors
(IGBT).

Blocking life.

Temperature cycling (air to air).

Hermetic seal.

Dielectric withstanding voltage

Constant acceleration.

Shock.

Solderability. (if the original lead finish is unchanged and if the maximum
allowable number of reworks is not exceeded).

Particle impact noise detection (PIND) test.

Vibration, variable frequency.

Physical dimensions.

Internal visual (pre-cap).

Visual and mechanical examination.

Radiographic.

Forward instability shock (FIST).

Backward instability, vibration (BIST).

Safe operating area (SOA) (condition A for test method 3053).

(with limited supply voltage)

Thermal impedance (response) testing of diodes.

Thermal impedance measurements for insulated gate bipolar transistors
(IGBT) (delta gate-emitter on voltage method).

Thermal impedance measurements of GaAs MOSFET (constant current
forward-biased gate voltage method).

Thermal impedance measurements for bipolar transistors (delta base-emitter
voltage method).

Thermal impedance measurements for vertical power MOSFET’s (delta
source-drain voltage method).

Thermal resistance for thyristors.

Surge current.

Thermal resistance of lead mounted diodes (forward voltage, switching
method).

When the junction temperature exceeds the device maximum rated junction temperature for any operation or test
(including electrical stress test), these tests shall be considered destructive except under transient surge or
nonrepetitive fault conditions or approved accelerated screening when it may be desirable to allow the junction
temperature to exceed the rated junction temperature. The feasibility shall be determined on a part by part basis and,
in the case where it is allowed adequate sample testing, shall be performed to provide the proper reliability

safeguards.
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E.3.6 Resubmitted lots.

E.3.6.1 Resubmitted lots of JAN, JANTX, JANTXV, and JANS. Resubmitted lots shall be kept separate from new
lots and shall be clearly identified. Any failed lot for groups A, B, or group C may be resubmitted one time only, for
the failed subgroup, at double the original lot sample size with zero additional failures; if it is determined by analysis
of all the failed devices that the failure mechanism is due to a defect that can be effectively removed by rescreening
the entire lot, and that rescreening has been performed. A failed lot which is rescreened (resubmittal to inadvertently
missed process steps or tests is not considered a rescreen) may not be used to satisfy the periodic group C
coverage. The lot may be resubmitted only to the failed subgroup to determine its' own acceptance. Failure analysis
shall be performed on all failed lots. Lots which fail group B (or group A subgroup 1 for small die flow), bond strength,
decap internal visual, and SEM (when applicable), shall not be resubmitted. For subgroups A-2, A-3, and A-4, see
footnote 7 of table E-V).

E.3.6.2 Resubmitted lots of RHA devices. A JANTXYV lot which fails group D tests may be resubmitted once, in
accordance with footnote 4 or 7, as applicable, of table E-VIIl. A JANS lot which fails group D, subgroups 1 or 3
tests, may be re submitted once, in accordance with footnote 3 of table E-VIII. JANS wafers which fail group D,
subgroup 2 tests shall not be resubmitted. In lieu of resubmission, a lot or wafer which fails group D testing may be
used as a non-RHA device or may be certified at a lower RHA level if the group D data indicates the lot or wafer
meets the lower level requirements.

E.3.7 Conditions and methods of test. Conditions and methods of test shall be in accordance with MIL-STD-750.
The general requirements of MIL-STD-750 apply as specified. A system for control and calibration of test equipment
shall be established. ISO/IEC 17025 may be used as guidance for the calibration system.

E.3.7.1 Alternative and equivalent test methods and requirements. Other test methods (flows, criteria, conditions)
or circuits may be substituted for those specified in MIL-STD-750 provided equivalency is demonstrated to, and
approved by, the qualifying activity. Such a substitution will in no way relax the performance requirements of this
specification. The schematic wiring diagram of the test equipment or test methods (including, as applicable, bias
conditions, time, temperature, mounting conditions, etc.) shall be made available for review by the qualifying activity.
The manufacturing site's performance history will be essential criteria for approval. Any design change (in
accordance with table E-Ill) to a product, using an approved alternate test flow, requires approval by the qualifying
activity.

E.3.7.1.1 In-line conformance inspection. Supplier specific (custom) in-line conformance inspection is permitted in
lieu of group B conformance with the approval of the qualifying activity on continuous production lines.

E.3.7.2 Procedure in case of test equipment failure or human error. If it is determined through a detailed
engineering evaluation that a failed device is the result of test equipment failure or human error, a replacement device
from the same inspection lot may be added to the sample. The replacement device shall be subjected to all those
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. Failures occurring as a result of operator error, prior to the
start of testing, may be replaced by the manufacturer but shall be noted on the lot history. Any electrostatic discharge
(ESD) failures shall be counted as rejects and not be attributed to equipment/operator error for qualification,
conformance inspection, screening, group A, and end-point electrical tests of MIL-STD-750. Immediate corrective
action is required whenever failures are attributed to test equipment failure or human error. In all cases, a detailed
report shall be documented and submitted to the qualifying activity within 10 working days. Each occurrence shall be
recorded on the applicable travelers.
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E.3.7.2.1 Particle impact noise detector (PIND) test equipment failure or error. If it is determined through an
engineering evaluation and traceable through the manufacturer’s quality system, that PIND rejects are the result of
equipment failure or human error, then all devices (passed and rejected) subsequent to the equipment failure or
human error, may be restarted. The devices shall be restarted at the run in which it was determined the equipment
failed or the human error occurred.

E.3.7.3 Standard mixer diodes and holders. The manufacturer of UHF and microwave mixer diodes shall establish
and maintain standard mixer diodes and standard mixer holders for use in qualification and quality conformance
testing of UHF and microwave mixer diodes. These standards shall be calibrated at least once in each successive
12-month period or prior to use if over 12 months, at a laboratory acceptable to the Government.

E.3.8 JANS electrical test data. Unless otherwise specified in the specification sheet, all electrical measurements
performed on devices after screen 8 of table E-IV shall be recorded and traceable to the serial number. This includes
all manufacturer imposed tests.

E.3.8.1 Summary of parts fallout. A summary of the JANS parts fallout during screening tests shall be prepared by
the manufacturer in accordance with the requirements of the qualifying activity.

E.3.9 JAN, JANTX, JANTXV electrical test data. Unless otherwise specified in the specification sheet,
conformance inspection electrical measurements shall be recorded. This includes all manufacturer imposed tests.

E.3.10 Preservation of lot identity. During all screening, inspection, and marking operations, each lot and sublot
shall be kept segregated, secure, and traceable.

E.4 VERIFICATION

E.4.1 Qualification inspection. Qualification inspection shall be performed at a facility approved by the qualifying
activity and shall be conducted in accordance with the procedures described herein for groups A, B, C, D, and E
inspection and by the qualifying activity. Qualification of a particular device type to a given quality level may be
extended by the qualifying activity to any other quality level provided all the groups A, B, C, D, and E requirements of
the other level have been met and provided that suitable approved screening facilities are available for the other tests
and stress levels. In addition, the requirements of appendix H shall be met. Small lot sampling shall not be used for
qualification inspection. Variables data is required for qualification. Manufacturers shall notify the qualifying activity
when a qualification lot is removed from consideration as a qualification lot. The manufacturer shall notify the
qualifying activity in writing within 35 days that the lot is being removed from consideration.

Group D is required for each inspection lot of RHA types as specified in the specification sheet. Qualification for RHA
shall be for a specific semiconductor die.

An alternate qualification procedure for RHA devices for levels M, L, and D only, are available for devices with

demonstrated RHA. These devices shall be submitted for qualification inspection and conformance inspection, if
process or design changes affecting RHA are made.
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E.4.2 Inspection routine. All samples subjected to groups B, C, D, and E shall have been chosen from a lot which
has passed the requirements for group A except as modified in E.6.5. The following conditions apply:

a.

The required sample plan for series of devices shall consist of group A inspection for the highest and the
lowest voltage types or as the qualifying activity requires.

A sample from one sublot shall be tested for each group B subgroup. One device representing each
process variation within the series to be qualified shall be submitted to the design verification examination. If
devices within the series differ only by electrical selection, then only one type needs to be submitted to
design verification.

A sample from one sublot shall be tested for each group C subgroup. At the option of the manufacturer,
devices from group B, tables E-VIA and E-VIB, may be continued on in group C, subgroup 6, to achieve
1,000 hours or 6,000 cycles total, or separate samples may be used.

When group D (RHA) qualification extension is granted, the radiation facility shall be approved by the
qualifying activity. A sample from a sublot of each device type shall be tested for each group D subgroup.

Devices which are constructed using braided leads may be processed through table E-IV screening and
qualification high temperature testing prior to the addition of leads. Qualification testing requiring load
current conduction will require that leads be attached.

E.4.2.1 Qualification to electrostatic discharge sensitivity (ESDS) classes. Initial qualification to an ESDS class or
requalification after redesign shall consist of qualification to the appropriate quality and reliability level plus ESDS
classification in accordance with test method 1020 of MIL-STD-750.

a.

Although little variation due to case outline is expected, if a device type is available in more than one
package type or case outline, ESDS testing and classification shall be applied to at least that one package
type shown by experience to be worst case for ESDS. ESDS classification test results shall be submitted to
the qualifying activity for all specification sheets for listing. Specifications using structurally identical die
designs may be classified with data from previously classified types. Any dissimilar designs within a
specification sheet shall have ESDS classifications for each structurally identical grouping.

All Zeners, (voltage reference and voltage regulators) and transient suppressors are considered
non-sensitive by design.
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ESDS classification levels are defined as follows:

Prior Individual
ESDS class  designation part Package Electrostatic
designator 1/ category marking marking voltage
0z AOZ AOZ <50V
0A AOA AOA 50to 124 V
0B AOB AOB 125V to 249V
1A AA AA 250 - 499V
1B AB AB 500 -999 V
1C AC AC 1,000 - 1,999 V
2 B AA AA 2,000 - 3,999 V
3A AAAA AAAA 4,000V -7,999V
3B AAAB AAAB 8,000 V — 15,999
Non- > 15,999 V
sensitive

Device ESD failure threshold classification

Fails after exposure to any ESD pulse less
than 50 V.

Any part that passes after exposure to an
ESD pulse of 50 V but fails after exposure
to an ESD pulse of 125 V.

Any part that passes after exposure to an
ESD pulse of 125 V but fails after exposure
to an ESD pulse of 250 V.

Any part that passes after exposure to an
ESD pulse of 250 V but fails after exposure
to an ESD pulse of 500 V.

Any part that passes after exposure to an
ESD pulse of 500 V but fails after exposure
to an ESD pulse of 1,000 V.

Any part that passes after exposure to an
ESD pulse of 1,000 V but fails after
exposure to an ESD pulse of 2,000 V.

Any part that passes after exposure to an
ESD pulse of 2,000 V but fails after
exposure to an ESD pulse of 4,000 V.

Any part that passes after exposure to an
ESD pulse of 4,000 V but fails after
exposure to an ESD pulse of 8,000 V.

Any part that passes after exposure to an
ESD pulse of 8,000 V but fails after
exposure to an ESD pulse of 16,000.

Any part that passes after exposure to an
ESD pulse above 16,000 volts.

E.4.2.1.1 ESDS. ESDS classification testing shall be done in accordance with test method 1020 of MIL-STD-750
and the applicable specification sheet (see 3.10.3.1). Devices shall be handled in accordance with the
manufacturer's in-house control documentation. Devices that are classified non-sensitive are not required to be
handled as ESD sensitive, and manufacturer's in-house control documentation plan is not required. Handling shall
begin at lead clip or wire bond (e.g., for packages which do not have a lead shorting bar or do not have leads shorted
together). Guidance for device handling is available in the JESD-625 document, or other industry standard practice

such as ANSI/ESD S20.20.

1/ ESD class designator 0 has been replaced with designators 0Z, OA, and OB as of 24 January 2022. Devices not
yet ESD re-classified may continue to be marked as class 0 until testing determines the appropriate class. The
manufacturer may test and mark the tested level obtained under the column titled “Individual Park Marking”.
After 24 January 2022 (for newly qualified products) the 0Z, OA, and OB designators shall be used and all
currently qualified devices specified in the current revision of QPDSIS-19500 as ESD class 0 shall be ESD tested
by the respective manufacturers to determine correct device ESD classification within 1 year after this revision
has been dated. Prior designation category devices previously classified by test as category B may be marked

as class 2 (AA).
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E.4.2.2 Qualification by extension. Qualification of a structurally identical device, a series of devices from the
same or different specification sheets, or qualification of a new package for a previously qualified die may be
extended from a previously fully qualified device provided the following information and data are supplied to the
qualifying activity:

a. Previously qualified device type, specification sheet number, and qualification reference number. When
qualifying by extension, thermal impedance data shall be submitted for all specification sheets, in addition to
the specification sheet the qualification testing was performed on.

b. Design and construction information on devices covered under different specification sheets.

c. Samples of structurally identical devices with certification that these samples are structurally identical to the
previously qualified device.

d. Group A variables data on a sample plan of each structurally identical device type except for series of
devices which shall be the sample plan of the highest and the lowest voltage types, or as the qualifying
activity requires, or as specified in specification sheets covering groups of devices. Test samples of
selected devices in a group or portion of a group shall be from the same inspection lot.

e. Results and variables data for each structurally identical device on all groups B and C electrical tests not
specified in group A, including tests at temperature extremes.

f.  All results and variables data on groups B and C tests as follows:
(1) Data on any tests not required by the qualified device.

(2) Data that is the result of tests performed at stress levels greater than those required for the qualified
device.

(3) Data for any tests requiring more exacting limits than those found for the qualified device.

g. ltems E.4.2.2.d through E.4.2.2.f shall not be required if the qualifying activity can be assured that the
previously fully qualified device at least meets all of the conditions and requirements for the proposed
structurally identical device type, except for device type marking.

Qualification by extension does not necessarily imply conformance inspection coverage to all device types covered
by the qualification by extension approval.

E.4.3 End-points. End-point electrical measurements shall be measured and recorded as applicable (e.g., if
delta's are required) starting and after completion of all specified tests in the subgroups of groups B, C, D and E.
Devices shall not be hot solder dipped between burn-in and post burn-in electricals. There shall be no additional high
temperature process or test performed prior to delta electrical measurements. Pre-test electrical failures shall be
replaced by acceptable devices. An engineering evaluation shall be performed and corrective action taken when
necessary on all screened devices which fail pre-test. Resubmission of the lot to the failed parameter shall be
initiated whenever operator error or mishandling is not found to be the cause for failure.

E.4.4 Selection of samples. All samples shall be randomly selected from the qualification inspection lot.
MIL-STD-750 method 1071 condition C is prohibited for use on conformance inspection samples. Sample selection
for group D testing shall be in accordance with table E-VIII and shall be from each wafer or from each inspection lot,
as appropriate.

E.4.5 |dentification of samples. The manufacturer's management representative may, at their option, mark or
authorize the marking of each sample to be subjected to qualification testing in order to distinguish these devices
from those not intended for qualification inspection.
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E.4.6 Qualification inspection lot release. The inspection lot from which the qualification samples are selected may
be offered for delivery under contract after qualification approval has been granted provided screening and
conformance inspection requirements are satisfied.

E.5 SCREENING

E.5.1 Screening. All JANS, JANTXV, and JANTX semiconductor devices (100-percent) shall have been subjected
to, and passed, all the applicable screening tests (as specified in table E-1V) in the sequence shown and the
applicable percent defective allowed (PDA) for the type of semiconductor and quality level (device class) specified.
Devices which fail any test criteria in the screening flow shall be identified and controlled until removal from the lot. At
the option of the manufacturer, the rejects may continue processing to allow the manufacturer to maintain traceability.
The lot records shall identify the point of failure and the actual percent defective (PD) (as applicable). Any rejected
devices shall be removed from the lot prior to shipment. Manufacturers shall have a procedure to address screening
failures. Screening failures should be evaluated as necessary to determine root cause of failure to provide a means
for continuous improvement. Except for JANS, the conditioning and screening tests performed as standard
production tests need not be repeated when these are predesignated and acceptable to the qualifying activity as
being equal to or more severe than specified herein provided the relative process conditioning sequence is
maintained. All tests, preconditioning and screening operations, which were performed on the devices submitted for
qualification inspections specified herein shall be performed on all devices subsequently submitted for conformance
inspection (see E.6).

E.5.2 Percent defective allowable (PDA). Selected electrical parameters and specified subgroups shall be
designated in the specification sheet for screen 11 and 13, of table E-IV which shall be used for the PDA calculation.
These parameters may also be compared to determine whether the change during burn-in (delta) is indicative of a lot
stability problem. All burn-in pre-conditioning failures, either high temperature reverse bias (HTRB) or power burn-in,
shall be counted towards the applicable PD unless the pre-conditioning is part of the manufacturer’s qualified flow. A
lot which fails PDA shall be subjected to an engineering evaluation.

E.5.2.1 JANTX and JANTXV PDA. The PDA for each inspection lot (or screening lot if the alternate flow is used)
shall be 10 percent (for each burn-in) on all failures for the specified electrical parameters in screens 11 and 13a of
table E-IV. Delta limits shall be defined in the specification sheets. For delta limits, the delta parameter values
measured after burn-in (100-percent screening test) shall be compared with delta parameter values measured prior to
that burn-in. Unless otherwise specified, inspection lots which exceed the 10 percent PDA may be resubmitted one
time only to the burn-in operation failed. The PDA shall be 3 percent on the resubmitted inspection lot to each failed
burn-in. If the combined burn-in PD's for the first submission exceeds 20 percent, or either of the resubmitted burn-in
exceed the 3 percent PDA, the entire lot shall be unacceptable for any quality level.

E.5.2.2 JANS PDA. The PDA for each inspection lot shall be 5 percent (for each burn-in) on all failures for
specified electrical parameters in screens 11, and 13a of table E-IV. Delta limits shall be defined in the specification
sheets. For PDA delta limits, the delta parameter values measured after burn-in (100-percent screening test) shall be
compared with delta parameter values measured prior to that burn-in. Unless otherwise specified, inspection lots
which exceed the 5 percent PDA may be resubmitted one time only to the burn-in operation failed. The PDA shall be
3 percent on the resubmitted inspection lot to each failed burn-in. If the combined burn-in PD for the first submission
exceeds 10 percent, or either of the resubmitted burn-in exceed the 3 percent PDA, the entire inspection lot shall be
unacceptable for any quality level. A lot which fails the PDA shall be subjected to an engineering evaluation.

E.5.3 JANTX and JANTXV product. The procedure for testing and screening for JANTXV and JANTX devices
shall be in accordance with tables E-IV, E-V, E-VIB, E-VII, figure E-1, and as specified in the applicable specification
sheet.
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E.5.3.1 Alternate procedure for screening of JANTX and JANTXV types. JAN types may be processed and
marked as JANTX and JANTXYV types by the original part manufacturer on their own qualified product provided the
following procedures are satisfied:

a. All devices to be proposed for JANTXV processing (except clear glass JANTXV diodes which shall be
subjected to internal visual inspection before painting or marking) shall have been subjected to and passed
JANTXYV internal visual 100-percent screening prior to seal.

b. Groups A, B, and C inspection shall have met the JANTX and JANTXV level requirements in accordance
with tables E-V, E-VIB, E-VII, figure E-2 , and the applicable specification sheet.

c. Screening shall be conducted in accordance with table E-1V, figure E-2, and the applicable specification
sheet. All units failing these tests shall be removed from the lot and the quantity removed shall be noted in
the lot history.

d. A sample of the screened devices shall be submitted to and pass the requirements of table E-V, subgroups
1 and 2 inspection (see table E-V and table E-VIA, subgroup 1) (see table E-VIB, subgroup 1) subsequent to
the 100-percent screening (of the lot or separate portions thereof) as specified in E.5.3.1.c and as shown on
figure E-2.

E.5.3.2 Bin and cell pre and post burn-in electrical measurements. Alternate methods to variables recording may
be used to determine delta end-point requirements of JANTX and JANTXYV burn-in provided the qualifying activity has
granted written approval. When alternate methods to variables recording are used to determine delta end-point
requirements, devices shall be separated into groups, each of which shall have maximum and minimum limits on the
variable parameter(s). The difference in parameter limits for any group shall not exceed the delta requirements for
the variable parameter(s).

E.5.3.3 Alternate procedures for qualification and conformance inspection where JAN is not covered by the
specification sheet. When the JAN quality level is not included in the specification sheet, or at the option of the
manufacturer, the alternate flow (see figure E-2) may be used for qualification and conformance inspection. The lot
used shall be marked in accordance with 3.10.1, except the "JAN" designating symbol shall be replaced by "JANQ".
Unless they are submitted to the flow that the lot was submitted to, these samples shall not be shipped.

E.5.3.4 Lead forming for JANTX and JANTXV. When lead forming is specified, it shall be followed by n = 116,
¢ = 0 fine and gross seal tests, group A, subgroup 2, and external visual examination, n =45, ¢ = 0.

E.5.3.5 Laser Marking for JAN, JANTX, and JANTXV. When laser marking is performed, it shall be followed by
external visual examination in accordance with MIL-STD-750 test method 2071, using minimum magnification of 30X,
lot sampling, n =22, ¢ = 0. For JAN quality level product fine and gross testing, n = 22 ¢ = 0 is required. Fine and
gross leak screening (Test Method 1071, Screen 14) must be performed after laser marking operations have been
completed. Alternate methods may be approved by the qualifying activity.

E.5.4 JANS product. The procedure for testing and screening of JANS devices shall be in accordance with tables
E-1V, E-V, E-VIA, E-VII, figure E-3, figure E-4, and the applicable specification sheet.

E.5.4.1 PIND test for JANS devices. The inspection lot (or sublots) shall be submitted to 100-percent PIND testing
a maximum of five times in accordance with test method 2052 of MIL-STD-750, test condition A. PIND prescreening
shall not be performed. The lot may be accepted on any of the five runs if the percentage of defective devices is less
than one percent (zero failures allowed for lots of less than 50 devices). All defective devices shall be removed after
each run. Lots, which do not meet the one percent PDA on the fifth run, or exceed 25 PD cumulative, shall be
rejected and resubmission is not allowed. These parts shall not be shipped as any other quality level. When
calculating numbers of allowed failures using percentages, fractional values shall be increased to the next whole
integer (see figure E-4).
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E.5.4.2 Lead forming for JANS . When lead forming is performed on JANS devices, it shall be followed by
screen 7 of table E-IV, group A, subgroup 2, and external visual examination on 100-percent of the lot.

E.5.4.3 Burn-in socket verification for JANS . The electrical continuity between each device and the socket shall
be verified prior to initiating burn-in (see MIL-STD-750 for details).

E.5.4.4 Laser Marking for JANS. When laser marking is performed on JANS devices, it shall be performed prior to
screens 14, 15, and 16.

E.5.5 Failure evaluation for JANS Failures that occur during JANS screening shall be evaluated to determine if
failure mode is the result of a latent (time dependent) defect, workmanship, or design weakness. This information
shall be retained and presented to the qualifying activity, when requested, for review and determination if a failure
trend is developing that needs corrective action. The manufacturer’s procedure(s) shall define when a formal failure
analysis is required to be performed.
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PRODUCTION
PROCESS JAN
1. RAW MATERIAL INSPECTION LOTS LOTS CONFORMANCE
2. FACTORY PROCESS FORMED AFTER PROPOSED _ | INSPECTION
3. INTERNAL VISUAL AS FINAL ASSEMBLY FOR JAN >
SPECIFIED IN THE OPERATION TYPES GROUP A
SPECIFICATION (SEALING) GROUP B
SHEET (FOR TXV GROUP C
ONLY)
A 4 y
REVIEW OF
ALL SPECIFIED TABLE GROUPS
E-IV 100-PERCENT LOT PROPOSED A, B,AND C
SCREENS FOR JANTX, |4 FOR JANTX OR
JANTXV AS JANTXV TYPES DATA FOR
APPLICABLE ACCEPT OR
REJECT
SEE NOTE 2
\ 4 \ 4
CONFORMANCE
INSPECTION TESTS REVIEW OF JAN
GROUPS A, B, AND PREPARATION
GROUP A C, (D IF FOR DELIVERY
GROUP B APPLICABLE) SEE
GROUP C > NOTE 3
GROUP D
DATA FOR LOT
SEE NOTE 3, IF ACCEPT OR REJECT
APPLICABLE
A 4
JANTX OR JANTXV
PREPARATION FOR
DELIVERY
NOTES:

1. All products to be proposed for JANTXV processing shall have been subjected to and passed JANTXV
internal visual 100-percent screening at this step (except for clear glass JANTXV diodes which shall be

subjected to internal visual inspection prior to painting and marking).
2. Order of the tests shall be performed as specified in table E-IV.

3. Group D inspection may be performed at any point prior to lot formation.

FIGURE E-1. Order of procedure diagram for JAN, JANTX, and JANTXV device types.
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PRODUCTION PROCESS
1. RAW MATERIAL CONFORMANCE REVIEW OF
2. FACTORY PROCESS INSPECTION LOTS INSPECTION GROUPS
3. INTERNAL VISUAL AS FORMED AFTER TESTING ON A, B, AND C
SPECIFIED IN THE |  FINAL ASSEMBLY .| INSPECTION o
SPECIFICATION ” OPERATION ”| LOT TO VERIFY v DATA FOR
SHEET THE SAMPLE ACCEPT OR
PLAN OF REJECT
SEE NOTE 1 GROUPS A, B,
AND C
v v
DEVICES PROPOSED
ALL SPECIFIED TABLE FOR JANTX/TXV JAN
E-IV 100-PERCENT ASSURANCE TYPES STOCKING
SCREENS FOR JANTX, |« SHALL MAINTAIN
JANTXV AS APPLICABLE ORIGINAL LOT
IDENTITY AND DATE
SEE NOTES 2 AND 3 CODE
v v
SCREENING
VERIFICATION TESTS
REVIEW OF GROUPS JANTX OR JAN
GROUP A, SUBGROUP 1 A, B, C,AND D (AS JANTXV PREPARATION
AND 2 . APPLICABLE) PREPARATION FOR DELIVERY
GROUP B, SUBGROUP 1 FOR DELIVERY
AND GROUP D FOR LOT ACCEPT OR
REJECT
SEE NOTES 4. 5. AND 6

NOTES:

1. All product proposed for JANTXV processing shall have been subjected to and passed JANTXYV internal

visual 100-percent screening in accordance with table E-IV herein at this step (except for clear glass
JANTXYV diodes which shall be subjected to internal visual prior to body paint or mark).

2. Ifa JAN inspection lot is not processed in parallel with the material designated for JANTX and JANTXV,
all groups A, B, C, and D testing shall be performed on a JANTX or JANTXV inspection lot as shown on

figure E-1.
3. The order of all screening tests shall be performed as specified in table E-IV.

4. Test method 2026 of MIL-STD-750, omit steam ageing, sample size is 15 leads ¢ = 0. This modified B1

testing cannot be used as a solderability inspection date.
5. Test method 1022 of MIL-STD-750, sample size is 15 devices ¢ = 0.

6. If the inspection lot is composed of a collection of sublots, each sublot shall pass full group A inspection

as specified.

FIGURE E-2. Alternate order of procedure diagram for JAN, JANTX, and JANTXV device types.
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PRODUCTION PROCESS
RAW MATERIAL INTERNAL VISUAL
FACTORY PROCESSING > INSPECTION (PRE-CAP)
PROCESS CONTROLS 100-PERCENT

WAFER LOT INSPECTION
SEM. (AS APPLICABLE)

RN~

A 4

LOTS FORMED AFTER FINAL

LOTS PROPOSED FOR JANS | ASSEMBLY OPERATION
TYPES (SEALING)
v
1. ISSUE LOT QUANTITIES CONFORMANCE INSPECTION
2. 100-PERCENT SCREENING TEST (SEE NOTE)
TESTS AS SPECIFIED IN
TABLE E-IV GROUP A ALLLOTS
3. LOT REJECTION CRITERIA >
BASED ON REJECTS FROM GROUPB ALLLOTS
BURN-IN TEST (PDA)
4. OTHER TESTS AS GROUP C
SPECIFIED IN
SPECIFICATION SHEET GROUP D

5. SEM (AS APPLICABLE)

A 4

REVIEW OF GROUPS A, B, C,
JANS PREPARATION FOR AND D DATA FOR LOTS
DELIVERY ACCEPT OR REJECT

A

NOTE: Group D testing may be performed at any point following the production process (see E.6.5).

FIGURE E-3. Order of procedure diagram for JANS.
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JANS PIND FLOWCHART

PERFORM PIND B
TESTING ON -
INSPECTION LOT

ACCUMULATED
FAILURES >257%
?

YES

RUN
FAILURES 21% ?

NO

ACCUMULATED
FAILURES
> 257%

a REMOVE FAILURES
FROM THE LOT

-

ACCEPT LOT REJECT LOT e —

FIGURE E-4. JANS PIND flowchart.
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E.6 CONFORMANCE INSPECTION

E.6.1 Conformance inspection. Conformance Inspection shall be conducted in accordance with the requirements
of groups A, B, and C for the specified quality level as well as group D to the applicable RHA level. If alot is
withdrawn in a state of failing to meet conformance requirements and is not resubmitted, it shall be considered a
failed lot and reported as such. Each lot shall be subjected to groups A and B inspection. Successful completion of
group C conformance for a given quality level shall satisfy the group C requirements for all quality levels and devices
represented by the structurally identical group. The grouping of structurally identical devices (see E.3.2) shall be as
agreed between the manufacturer and the qualifying activity. JANS devices shall not be used to represent the other
quality levels. If a manufacturer elects to eliminate all or any conformance inspection steps substituting either a
process monitor or statistical process control (SPC) procedures (when approved by the preparing activity and
qualifying activity), the manufacturer is only relieved of the responsibility of performing the conformance inspection
(see 4.4). The manufacturer still bears full liability for any failure that may result if these tests are performed at a later
time. A manufacturers reliability program may be used in lieu of all or any conformance inspection when equivalent
to or compliant with C.8.3. MIL-STD-750 test method 1071 condition C is prohibited.

TABLE E-I. Sample plans.

Maximum percent
defective or lambda, 50 30 20 15 10 7 5 3 2
accept number (c) Minimum sample sizes (for device-hours required for life test, multiply by 1,000).
(r=c+1)
0 5 8 11 15 22 32 45 76 116
1 8 13 18 25 38 55 77 129 195

E.6.1.1 Nonconformance. Lots which fail subgroup requirements of groups A, B, C, or D may be resubmitted in
accordance with the provisions of E.3.6. However, if the lot is not resubmitted or fails resubmission, the lot shall not
be shipped and the JAN marking shall be obliterated or removed within 30 days. For additional guidance on group D
failures see E.6.5. Manufacturers shall notify the qualifying activity when a conformance inspection lot is removed
from consideration as a JAN branded inspection lot. When a group C conformance inspection lot is removed,
manufacturers shall notify the qualifying activity within five business days. All catastrophic failures (opens, shorts)
shall be evaluated. The manufacturer's procedure(s) shall define when a formal failure analysis is required to be
performed.

E.6.2 Group A inspection. Group A inspection shall be performed on each inspection lot and shall consist of visual
and mechanical inspection and electrical tests as specified in table E-V and the specification sheet. Group A
inspection may be performed in any order. If an inspection lot is made up of a collection of sublots, each sublot shall
pass group A inspection as specified. Unless the entire inspection lot has seen the same screening, devices which
have received PIND (one pass condition A) may not be considered as candidates for this inspection. This does not
apply to devices PIND tested as a process monitor.

E.6.3 Group B inspection. Group B inspection shall be performed on each inspection lot except for the
specification sheets that specify the flow in table E-VIC. Group B shall be in accordance with table E-VIA, E-VIB, or
E-VIC as applicable, and the specification sheet. Testing of one device type sublot in any subgroup or step shall be
considered as complying with the requirements for that subgroup or step for all types in the lot. Different device types
may be used for each subgroup except for JANS. All inspections, except for life tests, shall be applied only to
completed and fully marked devices from lots which have been subjected to and passed the group A, subgroup 1, 2,
and 3 requirements. When the final lead finish is solder, or any plating prone to oxidation at high temperature, the
samples for life tests (table E-VIB, subgroups 3 and 6, and table E-VIA, subgroups 4, 5, and 7) and temp cycle
(table E-VIA, subgroup 3, and table E-VIB, subgroup 2) may be pulled prior to the application of final lead finish. The
test samples may be cleaned prior to the electrical end-point testing. An evaluation shall be performed on all failures
to determine if the failure mode is the result of a latent (time dependent) defect, workmanship, or design weakness.
Appropriate corrective action shall be performed as a result of the evaluation. All tests within a subgroup shall be
performed in the order specified except table E-VIA, subgroup 2, and table E-VIB, subgroup 1.
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E.6.3.1 Lots shipped prior to group B completion. No lots shall be shipped prior to completion of group B without
the approval of the qualifying activity. This provision is only to be requested for emergency procurement situations
and it is expected that the user will provide a justification.

E.6.4 Group C inspection. Group C inspection shall be in accordance with table E-VII and shall include those tests
specified which are performed periodically at 1-year intervals on at least one device type from each structurally
identical device grouping (from the same or different specification sheet) in which the manufacturer has qualified
device types. This inspection shall be applied only to completed and fully marked devices from lots which have been
subjected to and passed the group A, subgroup 1, 2, and 3 requirements. When the final lead finish is solder, the life
test subgroup may be pulled prior to the application of final lead finish. All tests within a subgroup shall be performed
in the order specified. The test samples may be cleaned prior to the electrical end-point testing. An evaluation shall
be performed on all failures to determine if the failure mode is the result of a latent (time dependent) defect,
workmanship, or design weakness. Appropriate corrective action shall be performed as a result of the evaluation.
Lots with an unscreenable failure mode shall be rejected. Unless all devices intended for manufacturing during that
period will receive, as a minimum, the same screening, devices which have received PIND screening in accordance
with E.5.4.1 may not be used to qualify the next group C inspection periods. A device type which fails a group C
inspection shall not be accepted until the device type which failed, successfully completes the failed group C
subgroup(s). Other device types from the same qualified group represented by the failed device type may be
accepted provided group C inspection requirements have been satisfied for those device types.

Samples from subsequent lots of the device types in the structurally identical device grouping which failed group C
resubmittal inspection, or are withdrawn in a failing state, shall then be subjected to all the tests in the subgroup in
which the failure occurred, on a lot-by-lot basis until three successive lots pass the failed subgroup. The testing may
then return to periodic testing.

E.6.4.1 Group C sample selection. Samples for subgroups in group C shall be chosen at random from the first lot
submitted for conformance inspection during the specified group C inspection interval. Testing of one device type for
each subgroup shall be considered as complying with the requirements for that subgroup for all structurally identical
types (see E.3.2). A different device type(s) shall be tested at each successive inspection interval until all structurally
identical device types qualified on the same or different specification sheet(s), from the same qualified line, have
been tested, except power MOSFETSs grouped by the same voltage as described in E.3.2. When none of the
inspection lots passing group A of the first lot submitted contain the device type which is due to be tested, the
samples for inspection shall be chosen from those types in the inspection lots being tested which have not been used
for the longest time for group C inspection. The date code of the lot establishes (begins) the 1-year group C interval.
Groups A and B shall also be completed on the group C inspection lot date code prior to the coverage being valid.
Small lot samples may not be used to satisfy group C requirements for inspection lots of structurally identical devices.
Small lot samples may only be used to satisfy group C for the inspection lot being sampled.

E.6.4.2 Lots shipped prior to group C completion. No lots shall be shipped prior to completion of group C without
the approval of the qualifying activity. This provision is only to be requested for emergency procurement situations
and it is expected that the user will provide a justification.
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E.6.5 Group D inspection. Group D inspection shall be performed in accordance with table E-VIII and the
requirements of the specification sheet. Group D may be completed any time in the lot history (i.e., prior to lot
formation, or before screening ). Group D sample devices shall be assembled in it's qualified package or in any
qualified package that the manufacturer has data to correlate the performance to the designated package and as a
minimum, pass group A, subgroup 2 prior to irradiation. A sample which fails group D may be resubmitted once, in
accordance with E.3.6.2. In lieu of resubmission, a lot or wafer which fails group D testing may be used as a non-
RHA devices or may be certified at a lower RHA level if the group D data indicates the lot or wafer meets the lower
level requirements. See E.4.1 for Group D qualification inspection requirements.

E.6.6 Group E inspection. Group E is a workmanship, ruggedness, and critical interface verification inspection.
Group E testing, when specified on the specification sheet is required for initial qualification, re-qualification, and
when group E requirements are changed. Whenever group E is re-performed due to changes in requirements
(including sample size and bias condition modifications), only the affected subgroups need to be performed. The
results of group E testing shall be submitted to the qualifying activity (by all manufacturers prior to shipment of
product, as applicable). Product redesigns may be subjected to group E testing as required by the qualifying activity.

E.6.6.1 Group E testing requirements. Group E shall be performed in accordance with table E-IX and the
specification sheet. All tests within a subgroup shall be performed in the order specified. An evaluation shall be
performed on all failures to determine if the failure mode is the result of a latent (time dependent) defect,
workmanship, or design weakness. Appropriate corrective action shall be performed and approved by the qualifying
activity.

E.6.6.2 Alternate group E testing procedures. Manufacturers may use internal design verification or ongoing
reliability assessment programs in lieu of group E, subgroups 1 and 2 only, provided this testing is equivalent to or
more stressful than group E and is performed using the same design and construction (DLA Land and Maritime Form
36D) on file at the qualifying activity. This alternate testing shall be approved by the preparing activity and the
qualifying activity.

E.6.7 Groups B, C, D, and E end-points. Post-test end-points specified in the specification sheet shall be
measured for each device of the sample after completion of all specified tests in the subgroups. Pre-test electrical
failures shall be replaced by acceptable devices. An engineering evaluation shall be performed and corrective action
taken if necessary on all screened devices, which fail pre-test. Resubmission of the lot to the failed parameter shall
be initiated whenever operator error or mishandling is not found to be the cause for failure. Except as specified or
otherwise required, all life test (such as operation, storage, blocking) end-point measurements shall be performed
within 96 hours after sample units have been subjected to and removed from required tests. All other end-point test
measurements shall be made within 168 hours, or as specified. Additional measurements may be made at the
discretion of the manufacturer. If end-point measurements can not be performed within the specified time, refer to
the applicable MIL-STD-750 test method for the procedure to follow.
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TABLE E-ll. RHA levels and requirements. 1/ 2/

Radiation level
RHA Total ionizing dose (TID) Neutron
designation (rad(Si)) fluence
(n/cm2) 4/
High dose rate Low dose rate
E 3 x 104
K 5x 104
U 1x 109
M 3x103
D 1x 104
P 3x 104
L 5x 104
R 1x 109
F 3x 109
G 5x 105
H 1x 106
1/ See E.6.5.

2/ The highest level may be qualified without qualifying any lower level.
3/ Test in accordance with test method 1019 of MIL-STD-750.
4/ Test in accordance with test method 1017 of MIL-STD-750. Unless otherwise specified in

the specification sheet, the minimum neutron fluence shall be 2 x 1012 n/cm2,
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TABLE E-lll. Testing guidelines for changes to a qualified product. 1/ 2/ 3/ 4/ 5/ 6/ 7/ 8/ 9/

Changes (see D.3.4.2)

JAN/TX/TXV Product
Subgroups required to be
performed and data
submitted to DLA Land and

JANS Product
Subgroups required to be
performed and data
submitted to DLA Land and

Samples to be

submitted to qualifying
activity in accordance

with tables and

Maritime Maritime subgroups herein

1. Die properties

a. Construction technique Group A, C6,D Groups A, B,C,D, E C6, 2 samples
(alloy, planar, mesa)

b. Substrate, epitaxial properties Group A, C6, D1 Group A, C6, D1 C6, 2 samples

c. Diffusion method Group A, C6, D1, D2 Group A, B5, D1, D2 C6, 2 samples
(alloy, ion implant, diffusion)

d. Surface deposition - passivation Group A, screen 10, C6, Group A, B5, D2 C6, 2 samples

D2

e. Surface deposition — front metal Group A, B2, and C6 Group A, B3, and C6 C6, 2 samples
(material / process)

f. Surface deposition — back metal Group A, B2, C6, and E4 | Group A, B3,C5, C6, and | C6, 2 samples
(material / process) E4

g. Surface deposition — glassivation Group A, screen 10, C6, Group A, B5, D2 C6, 2 samples
over metal (material / process) D2

h. Surface deposition — Die protective | Group A, screen 10, C6 Group A, B3, C6 C6, 2 samples
coating (material / process)

i. Geometry - die size Group A, C6, D, E4 Group AB,C,D,E C6, 2 samples

j. Geometry - die thickness Group A, C6, E4, B4 Group A, C6, E4, B3 C6, 2 samples

k. Fab location move

Groups A, B, C, D, E,
Notify qualifying activity

Groups A, B, C, D, E,
Notify qualifying activity

OneeachBandC

. Wafer diameter

Groups A, B, C, D, E,
Notify qualifying activity

Groups A, B, C, D, E,
Notify qualifying activity

2. Package properties

a. Package material / dimension
change (base, lid, plug, lead, glass)

Groups B1, B2, B3, C1,
C7,D2, E4

Group B1, B2, B3,
Group C1-C7, D2 and E4

methods 1021, and 1071
of MIL-STD-750

methods 1021, and
1071, of MIL-STD-750

b. Die attach method / material Groups C3, C6, E1, E4 Groups B3, C3, C6, E4 C6, 2 samples
c. Bond wire material / diameter / Groups B2, B3, C3, B4 Groups B3, C3, C6 B3, 2 samples
process
d. Sealing technique / environment Groups B2, B3, C3, C7, Groups B3, C3, C7, D2 B3, 2 samples
D2
e. Assembly location move Notify qualifying activity Notify qualifying activity As required
f. Laser marking qualification Groups C2, and, test Groups C2, and, test 2 samples

1/ Acceptable supporting data may be submitted to reduce or eliminate required testing.
2/ When variable data is required for applicable groups A and C testing, data histograms providing acceptable

parameter data summaries may be submitted in place of variables.

3/ If changes involve more than one device type from the same certified line, contact the qualifying activity to
determine appropriate selection of device type(s) to be selected for testing.

4/ The qualifying activity may add or reduce testing if warranted by specification sheet requirements or unique design
or process circumstances after notification of the manufacturer.

5/ Additional testing and evaluation in accordance with group E to establish confidence in the proposed change shall
be performed as required by the qualifying activity (see E.6.6).

6/ New die design requires full qualification.

7/ For small die flow use group B, step 1 in lieu of B3 and C6 requirement; and use group A subgroup 1 (small die

flow) in lieu of B1 and B2.

8/ Group D tests are only applicable for RHA devices.
9/ For screen 10 use the applicable test method specified in the associated specification sheet.
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TABLE E-IV. Screening requirements

See E.5.4.1

MIL-STD-750
Screen JANS JANTXV JANTX
Method Condition requirements | requirements | requirements
1a. Die visual for glass 2073 Condition B, die form prior |100-percent [Not applicable[Not applicable
diodes to assembly
1b. Internal visual 100-percent [100-percent [Not applicable
(pre-cap) inspection
For diodes 2074 1/
For power FETs 2069
For microwave 2070
transistors
For transistors 2072
2. High temperature life 1032 TSTG < maximum rated  [Optional Optional Optional
Nonoperating life storage temperature
(stabilization bake) t = as specified
3a. Temperature cycling 1051 20 cycles. No dwell time is [100-percent |100-percent |100-percent
required at +25°C. Test
condition C or maximum
storage temperature,
whichever is less.
3b. Surge (as specified) 2/ 4066 Condition A or B, as 100-percent [100-percent [100-percent
specified
3c. Thermal impedance IAs specified 100-percent [100-percent [100-percent
(as specified) 2/
Diodes 3101
Transistors,
Power FETs 3161
Bipolar 3131
IGBT 3103
GaAs FET 3104
4. Constant acceleration. [2006 Y1 direction at 20,000 G  [100-percent |Optional 3/ |Optional 3/
Not required for stud minimum, except at 10,000
devices and G minimum
metallurgically bonded for devices with power
diodes. Additional rating of >10 watts at
device exemptions may Tc = +25°C.
be al.;:provedt.bytthe The 1 minute hold time
qualilying activity. requirement shall not
apply.
5. PIND 4/ 2052 Condition A 100-percent [Not applicable[Not applicable

See footnotes at end of table.
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TABLE E-IV. Screening requirements - Continued.
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rectifiers

Diodes (not required

for LEDs, Zeners, and
case mounted

rectifiers )

80 percent minimum of
rated VR or VRwm when dc
conditions are specified.
95 - 100 percent of VrRwwm,
when half sine condition is
specified.

9/

MIL-STD-750
Screen JANS JANTXV JANTX
Method Condition requirements | requirements | requirements
6. Instability shock test Not applicable[Not applicable
(axial lead diodes
only) 5/
a. FIST 2081 100-percent
b. BIST 2082 100-percent
7. Hermetic seal 6/ 1071
a. Fine Optional Optional Optional
b. Gross 7/ 8/ Optional Optional Optional
8. Serialization See 3.10.9. 100-percent [Not applicable[Not applicable
9. Interim electrical IAs specified 100-percent |For case For case
parameters (read and mounted mounted rectifiers
record) rectifiers as  |as specified.
specified.
10. High temperature
reverse bias
(HTRB)
a. For transistors 1039 Test condition A. 100-percent |100-percent [100-percent
80 percent (minimum)
of rated VB (bipolar), V
GS(FET)
or VDS(FET), as
applicable.
b. For power FETs 1042 Test condition B. 100-percent [100-percent [100-percent
80 percent (minimum) of
rated VGs
c. For diodes and 1038 Test condition A. 100-percent [100-percent [100-percent

See footnotes at end of table.
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TABLE E-IV. Screening requirements - Continued.

Screen MIL-STD-750 JANS JANTXV JANTX
Method Condition requirements | requirements | requirements
11. Interim electrical and IAs specified but including [100-percent [100-percent [100-percent
delta parameter for PDA all delta parameters as a [(Measure all |(Measure all |(Measure all
(see E.5.2) minimum. When HTRB is |specified specified specified
performed leakage current jparameters. |parameters. |parameters.
shall be measured on each{Measure Measure Measure
device before any other  [leakage leakage leakage
specified parametric test is [current within |current within |current within
made. 16 hours after |24 hours after [24 hours after
removal of  fremoval of  |Jremoval of
applied applied applied
\voltage in \voltage in \voltage in
HTRB. HTRB. HTRB.
Record those |Record those |[Record those
parameters |Parameters |Parameters
which have a [which have a which have a
delta limit.) [delta limit.) |delta limit.)
(See screen |(See screen |(See screen
13 of table E- [13 of table E- [13 of table E-IV.)
IV.) 1IV.)
12. Burn-in iAs specified. 100-percent |100-percent [100-percent
a. For bipolar 1039 Test condition B. 240 hours 160 hours 160 hours
transistors (minimum)  [(minimum) (minimum)
b. For power FETs 1042 Test condition A. 240 hours 160 hours 160 hours
(minimum)  [(minimum) 10/|(minimum) 10/
c. For diodes, Zeners, (1038 Test condition B. 240 hours 96 hours 96 hours
and rectifiers (minimum)  [(minimum)  |(minimum)
For case mount Condition A (HTRB), Not applicable{48 hours 48 hours
rectifiers JANTX and JANTXV only. (minimum) (minimum)
Condition B , for JANS 240 hours Not applicable|Not applicable
(minimum)
d. For thyristors 11/ 1040 240 hours 96 hours 96 hours
(minimum)  [(minimum)  |(minimum)
e. For bipolar small die (1039 Condition B 240 hours 160 hours 160 hours
transistors (minimum)  [(minimum)  |(minimum)
f. For bipolar power 1039 Condition B 240 hours 160 hours 160 hours
transistors (minimum)  [(minimum)  |(minimum)

See footnotes at end of table.
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TABLE E-IV. Screening requirements - Continued.
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case isolated packages, as

specified.

MIL-STD-750
Screen JANS JANTXV JANTX
Method Condition requirements | requirements | requirements
13. Final electrical test IAs specified. 100-percent [100-percent [100-percent
(see E.5.2 For PDA) 12/
a. Interim electrical and Group A, Group A, Group A,
delta parameters for subgroup 2, [subgroup 2. [subgroup 2.
PDA interim Read and Read and record
electrical and [record interim finterim electrical
delta electrical and jand delta
parameters. [delta parameters (see
(read and parameters  [E.5.3.2).
record) (see E.5.3.2).
b. Other electrical Group A, Not applicable[Not applicable
parameters 13/ subgroup 3
14. Hermetic seal 6/ 1071 100-percent [100-percent [100-percent
a. Fine Omit for double plug
diodes.
b. Gross 7/ 8/
15. Radiography 2076 100-percent |Not applicable[Not applicable
114/ 15/
16. External visual To be performed after
examination 2071 complete marking and 100-percent [Not applicable[Not applicable
prior to lot acceptance
17. Case Isolation 16/ 1081 To be performed on all 100-percent [100-percent [100-percent

See footnotes at end of table.
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TABLE E-IV. Screening requirements - Continued.

Visual inspection (test method 2074 of MIL-STD-750) on clear glass diodes shall be performed any time prior to
marking. Diodes assembled in packages other than glass shall be inspected to test method 2072.

Shall be performed any time before completion of screen 13. Surge shall precede thermal impedance. Surge
and thermal impedance are applicable only when specified in the screening table of the specification sheet.
Constant acceleration shall be performed on gold ball bond devices and gold wire for germanium.

PIND is not applicable to any device with external and internal pressure contacts (die to electrical contacts),
optical coupled isolators, and double plug diodes. PIND screening may be performed any time after screen 4
when imposed by contract or order (see E.5.4.1).

Omit BIST and FIST tests for double plug or case-mounted diodes. Omit FIST test for temperature
compensated referenced diodes.

Non-transparent glass encased double plug, noncavity axial lead diodes only may use test method 2068 of
MIL-STD-750 in lieu of test method 1071 of MIL-STD-750.

Conditions C is prohibited for MIL-PRF-19500 product. Condition D, fluorocarbon tests, are prohibited as a
standalone test, but may be used as a supplemental test as applicable after dry gas hermeticity tests.
Conformance inspection samples must be selected prior to Condition D being utilized, and condition D shall be
the last processing step prior to being shipped or placed in storage. When Condition D is utilized as a
supplement it must be followed by a bake at 150°C for one hour to remove residual fluorocarbon. If fine leak
testing is performed after fluorocarbon the failure criteria must be tightened by one order of magnitude for
krypton 85 and one-and-a-half orders of magnitude for helium. Glass diodes shall not be painted until after seal
tests. For clear glass diodes, utilize condition E for gross leak seal test.

When condition E, or method 2068 of MIL-STD-750, is the required gross leak seal test, then it may be
performed anytime after temperature cycle (screen 3a).

For JANS only, Zener diodes shall be subjected to high temperature reverse bias at 80 - 85 percent of nominal
Vz for Vz > 10 V. Omit test for devices with Vz <10 V. For JANS case mounted rectifiers condition A is

required.

Optional accelerated HTRB for power FETs in accordance with test method 1042 of MIL-STD-750, condition A,
shall be 48 hours minimum at Ta = +175°C minimum. Initial use of this option is contingent upon subsequent
completion of a one time 1,000 hour qualification in accordance with test method 1042 condition A, at

Ta =+175°C minimum, and as specified on group E of the individual specification sheet; to be submitted with
the initial qualification report. Alternate flow options shall not be used to qualify this accelerated HTRB option.
For JANTX and JANTXYV levels, full wave-blocking test shall replace power burn-in for all thyristors.

For JANTX and JANTXYV levels, tests previously performed 100-percent (surge, thermal impedance) need not
be repeated in screen 13. For JANS, read and record thermal impedance shall be performed in screen 13 or
anytime after serialization. Thermal impedance is not part of the PDA.

Ninety-six hours post burn-in measurement time not applicable.

The radiographic screen for JANS may be performed in any sequence after screen 8. The radiographic screen
for packages whose construction contains materials such as: tungsten, molybdenum, copper tungsten etc.;
where the package material interferes with the radiographic view of the die, including, but not limited to: Die, die
mounting areas, die attach region, and lid seals shall use real time radiography in lieu of film, or equivalent, with
the approval of the qualifying activity. An additional alternate view, as described in MIL-STD-750, Test Method
2076, Real Time Radiography paragraph specifying additional views shall be added when an initial view
produces a completely black image.

Conformance inspection may be initiated immediately prior to screen 15.

May be performed anytime after plating. Test conditions not specified in the test method shall be provided by
the supplier unless specified in the specification sheet.
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APPENDIX E

TABLE E-V. Group A inspection.

Subgroups MIL-STD-750, JANS JAN, JANTX,
method sample plan | JANTXV sample plan
1/ 1/
Subgroup 1 (all devices except small die flow) 15 devices 116 devices, c =0
c=0 (JANTXV)
Visual and mechanical inspection (test method 2071 2071
of MIL-STD-750) 45 devices, c =0
(JAN, JANTX)
Subgroup 1 (for small die flow only 2/ 3/)
Visual and mechanical examination 4/ 2071 116 devices, c =0
(JANTXV)
45 devices, c =0
(JAN, JANTX)
Solderability 4/ 2026 15leads,c=0
Resistance to solvents 4/ 5/ 1022 15 devices, c =0
Salt atmosphere (corrosion), (Laser marked devices 1041 6 devices,c =0
only. Not required for non-corrosive base metals.)

Temperature cycling (air to air) 4/ 1051 Test condition C, or
maximum storage
temperature,
whichever is less,
25 cycles.

22 devices,c=0
Electrical measurements (group A, subgroup 2)
Hermetic seal 6/ 1071 22 devices, c=0
Fine leak
Gross leak

Bond strength 4/ 2037 Precondition
Ta = +250°C at
t=24 hrs
or
Ta = +300°C at
t=2hrs
11 wires,c=0

Decap internal visual (design verification) 2075 4 devices,c=0

See footnotes at end of table.
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APPENDIX E

TABLE E-V. Group A inspection — Continued.

Selected static and dynamic tests

Subgroups MIL-STD-750, JANS sample JAN, JANTX,
method plan 1/ JANTXV sample
plan 1/
Subgroup 2 116 devices 116 devices 7/
DC (static) test at +25°C +3 degrees C E/_Q_? °=0
Subgroup 3 116 devices 7/ 8/
DC (static) tests at high (-0C, +10C) and low (+0C, - °=9
10C) specified temperatures.
Subgroup 4 116 devices 7/ 8/
Dynamic tests at +25°C +3 degrees C °=9
Subgroup 5 45 devices 45 devices
Safe operating area test (for transistors only): (1:_0_/ ° °=0
2: glgmped inductive (only when applicable)
c. Unclamped inductive (only when applicable)
End-point electrical measurements
Subgroup 6 22 devices
Surge current (for diodes/rectifiers only) °=0
End-point electrical measurements
Subgroup 7 22 deovices
c=

See footnotes at end of table.
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MIL-PRF-19500R
APPENDIX E

TABLE E-V. Group A inspection — Continued.

1/ The specific parameters to be included for tests in each subgroup shall be as specified in the applicable
specification sheet. Where no parameters have been specified in a particular subgroup or test within a
subgroup, no group A testing is required for that subgroup or test to satisfy group A requirements. A single
sample may be used for all subgroup testing. These tests are considered nondestructive and devices may be
shipped.

2/ For resubmission of failed table E-V, subgroup 1, double the sample size of the failed test or sequence of tests. A
failure in table E-V, subgroup 1 shall not require retest of the entire subgroup. Only the failed test shall be rerun
upon submission. Resubmission not applicable for table E-V, subgroup 1, small die flow.

3/ Not required for JANS devices.

4/ Separate samples may be used.

5/ Not required for laser marked devices.

6/ This hermetic seal test is an end-point to temperature cycling in addition to electrical measurements.

7/ If a device in the sample fails one or more test(s) in the subgroup(s) being sampled, each device in the (sub)lot
represented by the sample shall be screened for the test(s) for which the sample failed. An alternate test
method to remove the failure mode may be used after an engineering evaluation is performed. After the
rescreening, a second sample (first resubmittal) using double the large lot sample size shall be tested to the
original failed parameter. If the second sample fails, the lot shall be rejected. When processing devices using
the small die flow, (TABLE E-VIC), A4 may be performed once per wafer lot.

8/ For small lot sampling plan, n = 45.

9/ All devices required by the specified sample plan shall be subjected to subgroups 2, 3, and 4 combined.

10/ All devices required by the specified sample plan shall be randomly selected from the devices subjected to
subgroups 2, 3, and 4, and shall be subjected to subgroups 5, 6, and 7 combined.
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APPENDIX E

TABLE E-VIA. Group B inspections for JANS devices.

Inspections MIL-STD-750 Qualification and large Small lot
" lot conformance conformance
Method Condition inspection sample plan inspection

Subgroup 1 1/

Physical dimensions 2066 Dimensions in accordance with 22 devices, c=0 8 devices
case outline specified in c=0
specification sheets. Unless
otherwise specified, lead
dimensions are pre-solder dip or
pre-secondary finish.

Subgroup 2 1/ Separate samples may be used
for each test.

Solderability 2026 The sample plan applies to the 15leads,c=0 6 leads
number of leads inspected. A c=0
minimum of three devices shall be
tested.

Resistance to solvents | 1022 Ink marked devices only. Not 15 devices, c =0 6 devices
required if marking is etched into c=0
the device.

Salt atmosphere 1041 Laser marked devices only 3 devices,c=0 3 devices,

(corrosion) Not required for non-corrosive c=0
base metals.

Subgroup 3

Thermal shock 1056 25 cycles, condition B (glass 22 devices,c =0 6 devices

(liquid-to-liquid) diodes only). c=0

Temperature cycling 1051 Test condition C, or maximum

(air-to-air) storage temperature, whichever is
less. (100 cycles).
Surge 4066 As specified.
Hermetic seal 2/ 1071
a. Fine Fine leak not required for double
plug diodes.
b. Gross

Electrical Group A, subgroup 2.

measurements

Decap-internal visual 2075 Visual criteria in accordance with 6 devices,c =0 6 devices

(design verification) 3/ qualified design and internal visual c=0

See footnotes at end of table.

precap criteria.
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TABLE E-VIA. Group B inspections for JANS devices - Continued.

See footnotes at end of table.
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Inspections MIL-STD-750 Qualification and large Small lot
. lot conformance conformance
Method Condition inspection sample plan inspection
Subgroup 3 -
Continued
Bond strength 2037 Condition D. 22 wires or 11 devices, | 12 wires or
(wire or clip bonded ¢ =0, (whichever 6 devices
devices only) requires the smaller c=0
number of devices.) (whichever
requires the
smaller
number of
devices.)
SEM (for applicable 2077 See test method for sample size
designs) 4/ information.
Die shear (excluding 2017 The same number of
axial leaded devices) devices used for bond
strength will also be
used for die shear
(minimum of six die).
Subgroup 4
Intermittent operation 1037 or 2,000 cycles, Devices with .008 22 devices,c=0 12 devices
life 1042 inch or larger bond wires, 6,000 c=0
cycles. (Condition D is required
when using TM1042)
Hermetic seal 2/ 1071
a. Fine Fine leak not required for double
plug diodes.
b. Gross
Electrical Group A, subgroup 2 and as
measurements specified.
Bond strength 2037 Condition D. The sample shall 11 wires, c=0 11 wires,
(wire or clip bonded include a minimum of three c=0
devices only) 5/ devices and shall include all wire
sizes.
Subgroup 5
Accelerated steady- 1027 Bias conditions as specified. 22 devices, c=0 12 devices
state operation life c=0
Ty =+275°C minimum (for 96
hours minimum) or Tj = +225°C
minimum (for 216 hours
minimum) or T = rated °C
minimum (for 1,000 hours
minimum).
Electrical Group A, subgroup 2 and 3. 6/
measurements
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TABLE E-VIA. Group B inspections for JANS devices - Continued.

See footnotes at end of table.
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Inspections MIL-STD-750 Qualification and large Small lot
N lot conformance conformance
Method Condition inspection sample plan inspection
Subgroup 5 -
Continued
Schottky diodes, Case | 1038 TJ = rated Tj maximum
mount rectifiers (for 1,000 hours minimum).
Electrical Group A, subgroup 2 and 3. 6/
measurements
Accelerated steady- 1042 Condition B,
state gate stress V@Gs =rated, Tp = +175°C,
power MOSFETS t =24 hours or Ta = 150°C,
t =48 hours.
Electrical Group A, subgroup 2 and 3. 6/
measurements
Accelerated steady- 1042 Condition A,
state reverse bias Vps =rated, Tp = +175°C,
power MOSFETS t =120 hours or Ta = 150°C,
t = 240 hours and as specified.
Electrical Group A, subgroup 2 and 3. 6/
measurements
Bond strength 2037 As specified. Bond strength 20 wires, c=0 20 wires
(wire or clip bonded samples shall have passed c=0
devices only) accelerated steady-state operation
life.
Subgroup 6 7/
Thermal resistance As specified. 22 devices, c=0 8 devices
Thermal resistance may be c=0
Diodes 3101 or performed on a group C frequency
4081 whenever 100 percent thermal
Bipolar Transistors 3131 impedance is performed, except
POWER FETs 3161 for power and case mounted
Thyristors 3181 devices.
IGBT 3103
GaAs FET 3104
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APPENDIX E

TABLE E-VIA. Group B inspections for JANS devices - Continued.

Inspections MIL-STD-750 Qualification and large Small lot
. lot conformance conformance
Method Condition inspection sample plan inspection
Subgroup 7 8/ 1032 340 hours minimum, 32 devices,c =0 12 devices
TSTG(max) = TA c=0

High-temperature life
(nonoperating)

Electrical

measurements

Group A, subgroup 2

Electrical reject devices, from the same inspection lot, may be used for all subgroups, when electrical end-point
measurements are not required. Other non-catastrophic rejected devices (i.e., PIND, X-ray) may be utilized for
all subgroups. For subgroups with end-point measurements, the devices shall be screened to table E-IV through

screen 13.

Non-transparent glass encased double plug noncavity diodes only may use test method 2068 in lieu of 1071 of

MIL-STD-750. This test may be performed after electrical measurements.

Verification of metallurgical bond as defined in appendix A in its entirety shall be documented. (Photos are
required with a scale or magnification identifier).
This test may be performed at any time prior to lot formation. When performing SEM as part of a qualification or
requalification, it shall include a cross section analysis. See E.3.1.2.1 for applicable designs.

If sample is continued to satisfy the C6 requirement then bond strength may be performed after C6.
Ninety-six hours post burn-in measurement time not applicable for A3.

Thermal resistance may be performed on a group C frequency whenever 100-percent thermal impedance is
performed, except for power and case mounted devices.

Not required for power MOSFETSs.
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TABLE E-VIB. Group B inspections for JAN, JANTX, and JANTXV devices.

See footnotes at end of table.

include all wire sizes.
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MIL-STD-750 Small lot
Inspections 1/ Sarlnple conformance
Method Condition plan inspection
Subgroup 1 2/ Separate samples may be used for each
test
Solderability 2026 The sample plan applies to the number of | 15 leads 4 leads
leads inspected. A minimum of 3 devices c=0 c=0
shall be tested.
Resistance to solvents 1022 Not required if marking is etched into the 15 devices | 3 devices
device. c=0 c=0
Salt atmosphere (corrosion) | 1041 Laser marked devices only 6 devices, | 6 devices,
c=0 c=0
Subgroup 2 22 devices | 6 devices
c=0 c=0
Thermal shock 1056 10 cycles, condition B, (glass diodes
(liquid-to-liquid) only).
Temperature cycling 1051 Test condition C, or maximum storage
(air-to-air) temperature, whichever is less. (45 cycles
including screening)
Surge 4066 As specified.
Hermetic seal 3/ 1071
a. Fine leak Fine leak not required for double plug
diode.
b. Gross leak
Electrical measurements 4/ Group A, subgroup 2
Subgroup 3 5/ 45 devices | 12 devices
c=0 c=0
Steady-state operation life 6/ | 1027 Bias conditions as specified, 340 hours
(minimum)
Electrical measurements Group A, subgroup 2
or
Intermittent operation life 7/ 1037 2,000 cycles (minimum)
1042 Condition D, 2,000 cycles (minimum)
Hermetic seal 3/ 1071
a. Fine Fine leak not required for double plug
diodes.
b. Gross
Electrical measurements Group A, subgroup 2
Bond strength (wire or clip 2037 Condition D. The sample shall include a 11 wires 11 wires
bonded devices only) minimum of three devices and shall c=0 c=0
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TABLE E-VIB. Group B inspections for JAN, JANTX, and JANTXYV devices — Continued.

(non-operating)
Electrical measurements

Group A, subgroup 2

MIL-STD-750 Small lot
Inspections 1/ Sarlgﬁle conformance
Method Condition P inspection
Subgroup 4 1 device 1 device
c=0 c=0
Decap internal visual 2075 Visual criteria in accordance with qualified
(design verification) design.
Subgroup 5 15 devices | 6 devices
c=0 c=0
Thermal resistance As specified. Thermal resistance maybe
performed on group C frequency
whenever 100-percent thermal impedance
is performed except for power and case
mounted devices.
Diodes 4081
Transistors (bipolar) 3131
Transistors (power FETS) 3161
Thyristors 3181
IGBT 3103
GaAs FET 3104
Subgroup 6 8/ 32 devices | 12 devices
c=0 c=0
High-temperature life 1032 340 hours minimum, TSTG(max) = TA

1/ An engineering evaluation shall be performed if there is a device failure. Corrective action shall be taken as

necessary.

2/ Electrical reject devices from the same inspection lot, may be used for all subgroups when electrical end-point
measurements are not required. Other non-catastrophic rejected devices (i.e., PIND, X-ray) may be utilized for
all subgroups. For subgroups with end-point measurements, the devices shall be screened to table E-IV through

screen 13.

3/ Non-transparent glass encased double plug non-cavity diodes only may use test method 2068 in lieu of 1071 of
MIL-STD-750. This test may be performed after electrical measurements.
4/ Unless otherwise specified, omit delta parameters limits for low current gain (hfe) and leakage measurements

included in end-point measurements.

5/ If a given inspection lot undergoing group B inspection has been selected to satisfy group C inspection
requirements, the 340-hour or 2,000 cycle life tests may be continued on test to 1,000 hours or 6,000 cycles, as
applicable, in order to satisfy the group C life test requirements; and bond pull may be performed after group C
life test. End-point measurements shall be performed at either group B, subgroup 3 (340 hours or 2,000 cycles,
as applicable) to satisfy group B lot acceptance or group C, subgroup 6 (1,000 hours or 6,000 cycles, as
applicable) to satisfy group B and C lot acceptance. Bond strength may be performed after C6.

6/ Tu=150°C (min) or rated Ty, whichever is less (except Schottky and power MOSFETSs) for operation life.

7/ Intermittent operation life shall be performed on all case mounted devices.

8/ Not required for power MOSFETSs.
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APPENDIX E

TABLE E-VIC. Group B inspections (small die flow only) for JAN, JANTX, and JANTXV devices.

Inspections 1/ 2/ MIL-STD-750 Sample
Method Condition plan
Step 1 n =45,
Steady-state operation life 3/ 1026 1,000 hours minimum
4/ 5/
Electrical measurements Group A, subgroup 2
or

intermittent operation life 1037 Intermittent life 6,000 cycles

Hermetic seal 6/ 1071

a. Fine Fine leak not required for double plug diodes.

b. Gross

Electrical measurements Group A, subgroup 2

Step 2 n =45,

HTRB 1048 48 hours minimum.

Electrical measurements Group A, subgroup 2

Step 3 n=22,

c=0

High-temperature life (non- 1032 t = 340 hours, Ta = +200°C.

operating)

Electrical measurements Group A, subgroup 2

1/ For JAN, JANTX, and JANTXV samples shall be selected randomly from a minimum of three wafers (or from
each wafer in the lot) from each wafer lot.

2/ Small die shall be device types identified by the manufacturer based on the manufacturer’s internal process
capabilities and the expected business model for the product. Classification of devices as small die shall be
approved by the procuring activity. Once a device type is approved a small die, it shall be processed in
accordance with the conformance inspection small die flow identified herein and shall not be changed without
qualifying activity approval.

3/ Test method 1026 of MIL-STD-750 is required for eutectic die attach and test method 1037 of MIL-STD-750 is
required for solder die attach.

4/ T, =150 degrees C (min) or rated Ty, whichever is less (except Schottky and power MOSFETS) for operation
life.

5/ The sample size may be increased and the test time decreased so long as the devices are stressed for a total
of 45,000 device hours minimum, and the actual time of test is at least 340 hours.

6/ Non-transparent glass encased double plug noncavity diodes only may use test method 2068 of MIL-STD-750,

in lieu of 1071.
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TABLE E-VII. Group C periodic inspections (all quality levels) .

MIL-STD-750 Small lot
Inspections Sample | tormance
Method Condition plan inspection
Subgroup 1 15 devices | 6 devices
c=0 c=0
Physical dimensions 1/ 2066 Dimensions in accordance with case outline
(not required for JANS ) specified in specification sheets. Unless
otherwise specified, lead dimensions are
pre-solder dip or pre-secondary finish.
Subgroup 2 22 devices | 6 devices
c=0 c=0
Thermal shock 1056 25 cycles, condition B.
(liquid to liquid)
Temperature cycling 1051 Test condition C, or maximum storage
(air-to-air) temperature, whichever is less. (45 cycles
including screening).
Terminal strength 2036 As specified.
Surface mount end cap 2038 As specified (Condition B for US devices)
bond integrity
Hermetic seal 2/ 1071
a. Fine leak Fine leak not required for double plug
diodes.
b. Gross leak
Moisture resistance 1021 Omit initial conditioning.
Electrical measurements Group A, subgroup 2.
Subgroup 3 Not required for disc packages or 22 devices | 6 devices
metallurgically bonded double plug devices c=0 c=0
or stud packaged devices.
Shock 2016 Nonoperating, 1,500 G’s, 0.5 ms, 5 blows in
each orientation, X1, Y1, and Z1 (Y1 only
for axial glass diodes.)
Vibration, variable 2056
frequency
Constant acceleration 3/ 2006 1 minute minimum in each orientation. X1,
Y1, and Z1 at 20,000 G’s minimum, except
at 10,000 G’s minimum for devices with
power rating of > 10 watts. Tg = +25°C.
Electrical measurements Group A, subgroup 2.

See footnotes at end of table.
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TABLE E-VII. Group C periodic inspections (all quality levels) — Continued.

, MIL-STD-750 Small lot
Inspections SaTnFﬂe conformance
Method Condition plan inspection

Subgroup 4 15 devices | 6 devices

c=0 c=0

Salt atmosphere 1041

(corrosion) 1/

Hermetic seal 2/ 1071 Required for packages utilizing electroless
Nickel Phosphorus plating only.

a. Fine Fine leak not required for double plug
diodes.

b. Gross

Subgroup 5 15 devices | 6 devices

c=0 c=0

Thermal resistance 4/ As specified.

Diodes 4081

Transistors (bipolar) 3131

Transistors (power FETS) 3161

Thyristors 3181

IGBT 3103

GaAs FET 3104

Subgroup 6 5/ 6/ Not required for disc packages. 22 devices | 12 devices

c=0 c=0

Steady-state operation life 1026 1,000 hours minimum, bias conditions as
specified. 7/ 8/

Electrical measurements Group A, subgroup 2.

or

Intermittent operation life 1037 6,000 cycles minimum.

1042 Condition D, 6,000 cycles minimum.
or

Blocking life 8/ 1048

Electrical measurements Group A, subgroup 2.

Hermetic seal 2/ 1071

a. Fine Fine leak not required for double plug
diodes.

b. Gross

Electrical measurements Group A, subgroup 2.

Bond strength 9/ 2037 Condition D, .008 inch or larger wire or clip 11 wires, 11 wires,
bonded devices only. The sample shall c=0 c=0
include a minimum of three devices and
shall include all wire sizes.

Subgroup 7 10/ 3 devices 3 devices

c=0 c=0

Internal gas analysis 1018 To be performed on each structurally
identical package family.

See footnotes at end of table.
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MIL-PRF-19500R
APPENDIX E

TABLE E-VII. Group C periodic inspections (all quality levels) — Continued.

Electrical reject devices, from the same inspection lot, may be used for all subgroups when electrical end-point
measurements are not required. Other non-catastrophic rejected devices (i.e., PIND, X-ray) may be utilized
for all subgroups. For subgroups with end-point measurements, the devices shall be screened to table E-IV
through screen 13. Salt atmosphere not required for Laser marked devices when devices from group B, or
from group A for small die flow, salt atmosphere have been selected to satisfy group C inspection
requirements.

Non-transparent glass encased double plug noncavity diodes only may use test method 2068 of MIL-STD-750,
in lieu of 1071. This test may be performed after electrical measurements.

Not applicable to any devices with external and internal pressure contacts (die to electrical contacts), optical
coupled isolators, and double plug diodes.

Not required when performed in group B.

If a given inspection lot undergoing group B inspection has been selected to satisfy group C inspection
requirements, then the life test samples may be continued on test to 1,000 hours or 6,000 cycles, as
applicable, in order to satisfy the group C life test requirements. End-point measurements shall be performed
on either table E-VIA, group B, subgroup 4, or table E-VIB group B, subgroup 3 (340 hours or 2,000 cycles, as
applicable) to satisfy group B (table E-VIA or table E-VIB) lot acceptance or group C, subgroup 6 (1,000 hours
or 6,000 cycles, as applicable) to satisfy group B and C lot acceptance.

Intermittent operation life shall be performed on all case mounted devices.

Ty = 150°C (min) or rated T,y whichever is less (except schottky and power mosfets) for operation life.

The sample size may be increased and the test time decreased so long as the devices are stressed for a total
of 22,000 device hours minimum, and the actual time of test is at least 340 hours.

Required for JANS devices with .008 inch or larger bond wires only. Not required when JANS devices from
group B bond pull inspection have been selected to satisfy group C inspection requirements.

Internal gas analysis shall be performed on hermetic devices. An engineering evaluation shall be performed if
there is a device failure to determine the moisture source (e.g. sealing environment, non-hermetic device).
The entire lot shall be rescreened in accordance with screen 14 herein (and resubmitted at 6/0.) Corrective
action shall be taken as necessary. Subgroup 7 is not required for noncavity double plug devices.
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TABLE E-VIII. Group D inspection (RHA inspections). 1/

Test MIL-STD-750 JANS JANTXV
Quantity/ Quantity
Method Condition (accept Notes (accept | Notes
number) number)

Subgroup 1 2/
Neutron irradiation 1017 +25°C

Qualification and 11(0) 3/ (a) 11(0) | 4/
conformance

inspection

End-point electrical As specified in accordance

parameters with specification sheet

Subgroup 2 5/

Steady-state total 1019 +25°C
dose irradiation

Qualification and 4(0) 6/ 11(0) 7/
conformance 2(0) 8/
inspection 1(0) 9/

End-point electrical As specified in accordance
parameters with specification sheet

Subgroup 3 10/

Power transistor 3478 +25°C 11(0) 3/ 11(0) 4/
electrical
dose rate test

End-point electrical As specified in accordance
parameters with specification sheet

Parts used for one subgroup test may not be used for other subgroups but may be used for higher levels in the
same subgroup. Unless testing is performed within the time limits of the test method, total exposure shall not
be considered cumulative. Group D tests may be performed prior to device screening (see E.6.5).

Unless by design, waive neutron tests for MOS devices, bipolar elements are an integral part of the device
function.

In accordance with wafer lot. If one part fails, seven additional parts may be added to the test sample with no
additional failures allowed, 18 devices, ¢ = 1.

In accordance with inspection lot. If one part fails, seven additional parts may be added to the test sample with
no additional failures allowed, 18 devices, ¢ = 1.

JANTXYV devices shall be inspected using either the JANTXV quantity/accept number criteria as specified, or
by using the JANS criteria on each wafer.

For device types with greater than or equal to 4,000 die per wafer, selected from a random locations on the
wafers.

In accordance with inspection lot. If one part fails, 16 additional parts may be added to the test sample with no
additional failures allowed, 27 devices, ¢ = 1. For devices which require more than one bias, the sample size
shall be 11(0) for each bias.

For device types with greater than 500 and less than 4,000 die per wafer, selected from random locations on
each wafer.

For device types with less than or equal to 500 die per wafer, selected from random locations on each wafer.
Upset testing during qualification on first conformance inspection shall be conducted when specified in contract
or order when specified, the same devices may be tested in more than one subgroup.
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TABLE E-IX. Group E inspections (all quality levels).

MIL-STD-750

(as applicable)

See footnotes at end of table.

the removal of devices that are atypical for thermal impedance.
Thermal impedance curves (from ZeJx test pulse time to Resx minimum
steady-state time) of the best device in the qual lot and the worst
device in the qual lot (that meets the supplier proposed screening
limit), or from the thermal grouping, shall be submitted. The optimal
test conditions and proposed initial thermal impedance screening limit
shall be provided in the qualification report. Data indicating how the
optimal test conditions were derived for Zeyx shall also be submitted.
The proposed specification maximum thermal impedance curve shall
be submitted. The qualifying activity may approve a different Zeux limit
not to exceed the specification’s thermal curve for conformance
inspection end-point measurements as applicable. The supplier shall
support (with applicable data) their Zeux end-point limit proposal when
it exceeds the screening Zeyx limit. A delta (read and record) Zeyx shall
be determined by the manufacturer and approved by the qualifying
activity for all case mounted devices for conformance inspection
(intermittent life test and temperature cycling) end-point
measurements. Any exceptions shall be justified to, and approved by,
the qualifying activity. Equivalent data, procedures, or SPC plans may
be used for part, or all, of the above requirements.
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Inspections Sample
Method Condition plan
Subgroup 1 45
devi
Thermal shock or 1056 100 cycles or as specified. Civg:eosr'as
Temperature cycling 1051 500 cycles minimum or as specified. Test condition C or max storage specified
temp, whichever is less. '
Hermetic seal 3/ 1071 As applicable.
a. Fine leak Fine leak not required for double plug diodes.
b. Gross leak

Electrical measurements Group A, subgroup 2.
Subgroup 2 45
Intermittent operating life [1037  |As specified. Sivgisr’as
Electrical measurements Group A, subgroup 2. e
or specified.
Life test 1042 Condition A, B, C, or D.
Electrical measurements Group A, subgroup 2.
or
Steady-state operating (1026  |As specified.
life
Electrical measurements Group A, subgroup 2.
or
Blocking life 1048  |As specified.
Electrical measurements Group A, subgroup 2.
Subgroup 3
Not applicable
Subgroup 4
Thermal impedance N/A Each supplier shall submit a thermal impedance (Zesx) histogram of
curves the entire qualification lot. The histogram data shall be taken prior to |N/A
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TABLE E-IX. Group E inspections (all quality levels) - Continued.

. MIL-STD-750
Inspections Sample
Method Condition plan

Subgroup 4 - The approved thermal impedance conditions and limit for Zeux

continued shall be used by the supplier in screening, and group A
subgroup 2. The approved thermal resistance conditions for
Reux shall be used by the supplier for conformance inspection.
For product families with similar thermal characteristics based
on the same physical and thermal die, package, and
construction combination (thermal grouping), the supplier may
use the same thermal impedance curves.

Subgroup 5 3 devices,
c=0oras

Barometric pressure | 1001 As specified. specified.

(reduced)

(required only on all

devices with rated

voltage > 200 V)

Subgroup 6 11 devices.

ESD 1020 As required by E.4.2.1.

Subgroup 7 3 devices,
c=0oras
specified.

Resistance to 2031 See test method 2031 of MIL-STD-750 and H.6 for package

soldering heat 1/ family and test conditions.

Visual inspection 2/

Hermetic seal 3/ 1071 As applicable.

a. Fine leak Fine leak not required for double plug diodes.
b. Gross leak

Electrical Group A, subgroup 2.

measurements

Subgroup 8 45 devices,
c=0oras

Reverse stability (for | 1033 When specified. specified.

bipolar transistors Condition A for devices > 400 V.

only) Condition B for devices <400 V.

Subgroup 9 45 devices.

Resistance to glass | 1057 Condition B.

cracking (glass
diodes only)

Step stress to destruction by increasing cycles or up to a
maximum of 25 cycles. The results shall be available upon
request.

As an option, the manufacturer may submit data (alternate testing) to the qualifying activity for approval in lieu of
performing specific soldering heat test conditions.
After subjection to the test, failure of one or more specified end-point measurements or examinations, evidence
of defects or damage to the case, leads, or seals shall be considered a failure. Damage to the marking caused
by fixturing or handling during tests shall not be cause for device rejection.
Non-transparent glass encased double plug noncavity diodes only may use test method 2068 of MIL-STD-750, in
lieu of 1071. This test may be performed after electrical measurements.
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TABLE E-X. Minimum data requirements for JANS devices.1/, 2/

JANS data requirements

1. Wafer lot inspection results (see D.3.9.4.2).

2.  SEM Inspection results and photographs(when applicable, see E.3.1.2.1).

3. Screening data:

a. Travelers [Including quantities and dates. Test times (when
applicable). Assembly travelers for screening steps that occur in
assembly].

b. All recorded electrical data (see E.3.8).

c. Summary of parts fallout (see E.3.8.1).

d. Radiograph data (when required and if requested).

4. Conformance inspection Data [Groups A, B, C. Group D (when

applicable)]:
a. Travelers [Including quantities and dates. Test times (when
applicable)].

b. All specified electrical data.

1/ These data requirements do not require the manufacturer to provide the required data unless specified in the
order. The customer may specify additional data requirements in their order.

2/ Any group B inspection used to satisfy the JANS group C inspection requirements shall be included in the data
requirements.
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MIL-PRF-19500M, appendix F, dated 22 October 1999, is hereby canceled without replacement.
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APPENDIX G

DISCRETE SEMICONDUCTOR DIE/CHIP LOT ACCEPTANCE
G.1 SCOPE

G.1.1 Scope. The purpose of this appendix is to establish minimum standards for screening and qualification of
JANHC and JANKC unencapsulated discrete semiconductor devices (die/chips) for use in semiconductor devices.
This appendix is a mandatory part of the specification. The information contained herein is intended for compliance.

G.2 APPLICABLE DOCUMENTS. This section is not applicable to this appendix.

G.3 DEFINITIONS

G.3.1 Date code. Seal week of the element evaluation (EE) packaged samples.

G.3.2 Die/chips. Unencapsulated discrete semiconductors. The term chip is interchangeable with the term die.
G.3.3 Manufacturer. Original wafer lot fabricator.

G.3.4 Identification. See 1.3 for identification.

G.3.5 Wafer lot. A wafer lot shall consist of only semiconductor wafers subjected to each and every process step
as a group. Each wafer lot shall be assigned a unique identifier which provides traceability to all wafer processing
steps. Rework provisions shall be in accordance with D.3.13.2. Wafer lot records shall identify all JANHC and
JANKC device inspection lots formed from the wafer lot.

G.3.6 Inspection lot. An inspection lot shall consist of one device type from a single wafer lot.
G.4 REQUIREMENTS

G.4.1 General. Semiconductor die shall conform to the requirements contained herein. Additionally, die in
packaged devices from a wafer (lot) that has been subjected to and passed the JANTXV screening, group A, and
group B requirements, shall be considered as meeting the JANHC requirements of Table G-II, Subgroups 3 and 4.
Die in packaged devices from a wafer (lot) that has been subjected to and passed the JANS screening, group A and
JANS group B requirements, shall be considered as meeting the JANKC requirements of Table G-I, Subgroups 3
through 6. This allowance is only applicable if the die in question are identical (topography, metalization, etc) to the
packaged die. The other Subgroups listed in Table G-Il shall be performed as required. The screening and Cl data
with traceability to the wafer (lot) shall be provided as evidence of JANHC/JANKC element evaluation when procured
by the customer.

G.4.2 Steady-state life and screening. Steady-state life time and temperatures shall be in accordance with
table G-I. Semiconductor die shall be screened in accordance with table G-I, subgroups 1 and 2 (see G.5.2.1 and
G.5.2.2).

G.4.3 Qualification. Qualification shall be based on the results of the first EE performed and submitted to DLA
Land and Maritime.

G.4.3.1 Wafer fabrication. Qualification shall be performed by the basic plant or original wafer lot manufacturer
from die manufactured in the same wafer fab that was used to qualify a PIN on the QML of the same function and
technology. Qualification for JANKC can only be approved on die processed in a wafer fab that has been used to
qualify a JANS part on the QML of the same technology and function. For the purpose of this specification, examples
of function are: Signal transistor, fast recovery epitaxial diode (FRED), power transistor, Zener diode, rectifier or
transient suppressor. The term technology may include: Diffusion metal oxide semiconductor (DMQOS), V-groove
metal oxide semiconductor (VMOS), diffused junction, alloy junction, junction field effect transistor (JFET) and
Schottky.
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G.4.3.2 Facility. JANHC qualification shall only be granted to a manufacturer who has a MIL-PRF-19500 certified
facility(basic plant). JANKC qualification will only be granted to a manufacturer who is MIL-PRF-19500 certified to
manufacture JANS products.

G.4.4 Performance characteristics. The electrical performance characteristics of semiconductor die shall be as
specified in the specification sheet.

G.4.5 Critical interfaces. The critical interfaces and physical dimensions of the semiconductor die shall be in
accordance with the requirements of MIL-PRF-19500 and with G.4.5.1 through G.4.5.3. A completed DLA Land and
Maritime Form 36D and die topography, including dimensions, pad locations, and metallization descriptions (die map)
shall be made available for inspection to the qualifying activity prior to qualification. A unique critical interface
identifier as part of the PIN shall be assigned based on any of the following differences:

a. Bond pad metal.
b. Backside metal.
G.4.5.1 Bonding pad. The bonding pad size, location, and electrical function shall be in accordance with the
applicable specification sheet. Unless approved by the qualifying activity, the minimum bond pad dimensions shall be

3 mils.

G.4.5.1.1 Metallization integrity. The bonding pads shall be metallized and suitable for bonding as specified in the
applicable specification sheet and shall meet the requirements of G.5.2.5.1.

G.4.5.2 Backing material. The backing material shall be as described in the specification sheet and meet the
requirements of G.5.2.5.2.

G.4.5.3 Glassivation. Glassivation requirements of H.3.7 apply.
G.5 VERIFICATION PROVISIONS

G.5.1 General. EE of semiconductor die shall be performed at a facility with MIL-STD-750 laboratory suitability for
the applicable test methods.

G.5.1.1 Responsibility for inspection. The supplier shall be responsible for the performance of all inspection
requirements as specified herein and in the specification sheet.

G.5.1.2 Retention of records. The supplier shall maintain adequate records of all examinations, inspections, and
tests performed in accordance with the requirements specified herein and the specification sheet. Records, including
variables data, shall be retained in accordance with appendix D.

G.5.1.3 JANKC wafer lot inspection. For JANKC, the process monitors of D.3.9.4 shall apply.

G.5.1.4 Sequence of testing. Subgroups within a group of tests (see table G-llI) may be performed in any
sequence, but individual tests within a subgroup shall be performed in the sequence indicated.

G.5.1.5 Sample selection. Samples shall be randomly drawn from inspection lots. The sample size columns in
the evaluation tables give minimum quantities to be evaluated with applicable accept number enclosed in
parenthesis.
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G.5.1.6 Wafer traceability. For JANKC, wafer traceability shall be maintained on the inspection lot and the
element evaluation.

G.5.2 Element evaluation. Die from each wafer lot shall be evaluated in accordance with table G-II.

G.5.2.1 Subgroup 1, 100-percent electrical test of die. Each die shall be electrically tested, which may be done at
the wafer level provided all failures are identified and removed from the lot when the die are separated from the
wafer. Test limits and conditions shall be chosen by the supplier to assure compliance with all the electrical
characteristics specified by the specification sheet. This allows the supplier to assign test values or test details which
differ from the specification sheet requirements.

G.5.2.2 Subgroup 2, 100-percent visual inspection of die. Each die shall be visually inspected to assure
conformance with the die related requirements, test methods 2069, 2070, 2072, or 2073 of MIL-STD-750 as
applicable. Qualified die may be stored at the manufacture’s facility prior to 100-percent visual.

G.5.2.3 Subgroup 3.

G.5.2.3.1 Internal/die visual inspection. The die visual sample shall be randomly selected from die that have
successfully completed subgroup 2 of table G-II.

G.5.2.3.2 Test sample preparation. Test samples shall be assembled in suitable packages using standard
assembly procedures.

G.5.2.3.3 Packaged sample identification. The packaged sample shall be marked or labeled in such a manner to
identify the following:

a. Serial numbers if required.
b. Device PIN.
c. Inspection lot number or date code.

G.5.2.3.4 Internal visual. Each sample may be visually inspected after assembly and prior to encapsulation to
assure conformance with the applicable requirements, test methods 2069, 2070, 2072, or 2073 of MIL-STD-750.

G.5.2.4 Subgroup 4.
G.5.2.4.1 Subgroup 4. Each sample shall be processed in accordance with subgroup 4 of table G-II.

G.5.2.4.2 Class HC sample size. The JANHC sample will consist of at least ten die from each inspection lot.

G.5.2.4.3 Class KC sample size. The JANKC sample shall require three die from each wafer and a minimum of
twenty two die from each inspection lot.
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G.5.2.5 Subgroups 5A and 5B.

G.5.2.5.1 Bond pull (5A). From each wafer lot, a sample of at least five die requiring ten bond wires minimum shall
be selected.

G.5.2.5.1.1 Wire bond strength testing. Bond strength shall be performed in accordance with test method 2037 of
MIL-STD-750, test condition D.

The die metallization shall be acceptable if no failure occurs. If only one wire bond fails, another sample may be
selected in accordance with G.5.2.5.1 and subjected to subgroup 5A evaluation. If the second sample contains no
failures, the bonding test results are acceptable and the lot of die 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 die shall be rejected.

G.5.2.5.2 Die shear (5B). Die shear shall be performed in accordance with test method 2017 of MIL-STD-750. If
only one die fails, another sample may be selected and subjected to subgroup 5B evaluation. If the second sample
contains no failures, the die shear 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.

G.5.2.6 Subgroup 6, scanning electron microscope (SEM). To be performed on selected die designs in
accordance with E.3.1.2.2. Sample selection and reject criteria shall be in accordance with, test method 2077 of
MIL-STD-750.

G.5.2.7 Subgroup 7, radiation hardness assurance (RHA). RHA inspection shall be as specified in the
specification sheet.

G.5.3 Sample acceptance. The lot is acceptable if it passes all the appropriate requirements of table G-Il. If the
test sample fails the criteria of the appropriate flow, the inspection lot shall be rejected. For JANKC lots represented
by five wafers or more, any wafer whose assembled sample fails any of the requirements of subgroup 4, table G-I
may be removed from the lot with no jeopardy to the rest of the lot if failure analysis determines that the failure
mechanism is inherent to the removed wafers only. The inspection lot is rejected if more than 20 percent of the
wafers had failures in subgroup 4 of table G-Il If a failure is attributed to packaging or handling defects, Electrostatic
discharge (ESD), equipment malfunction, or operator error, these samples shall be verified by failure analysis. Upon
verification of such defects, the test sample may be replaced in accordance with appendix E.

G.5.3.1 Lots shipped prior to element evaluation completion. No lots shall be shipped prior to completion of the
element evaluation without the approval of the qualifying activity. This provision is only to be requested for
emergency procurement situations and it is expected that the user will provide a justification.

G.5.4 Storage. Die shall be stored in dry nitrogen or other inert atmosphere.
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G.6 PACKAGING

G.6.1 Packaging requirements. For acquisition purposes, the packaging requirements shall be as specified in the
contract or order (see 6.2). When actual 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 activities within the Military
Service or Defense Agency, or within the Military Service’s system commands. 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.

G.6.1.1 Packaging sensitivity. All semiconductor die shall be packaged in individually lidded containers. For ESD
sensitive devices (classes 1 and 2), conductive or anti-static containers shall be required with an external conductive
field shielding barrier. Stacking of containers without lids shall not be allowed. The supplier may submit an alternate
procedure for packaging of die for approval by the using activity.

G.6.2 Container marking. The following information shall be marked on each container of semiconductor die:

a. PIN.

b. Applicable specification sheet number.

c. Manufacturer’s logo or designation symbol.
d. Lot identification code.

e. Quantity.

f. ESD symbol ( if applicable).

g. Date code (see G.3.1).

h. Wafer identity for JANKC.

G.6.3 Certificate of conformance. The certificate of conformance shall be in accordance with 3.7

TABLE G-I. Steady-state life time and temperature.

Option Minimum time Minimum junction
temperature 1/
Ty
A 240 hours 175°C
B 500 hours 150°C
C 1,000 hours 125°C

1/ Example: If Ty of steady-state life test is 187.5°C +12.5°C, then option A is used.
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TABLE G-II. Die element evaluation requirements.

Subgroup Class Test MIL-STD-750 Quantity Reference
paragraph
K| H Method Condition (Accept no.)
1 X X | Electrical test 100-percent G.5.2.1
2 X X | Visual inspection 2069 100-percent G.5.22
2070
2072
2073
3A X | X | Internal/die 2069 G.5.2.3.1
visual 2070 10 (0)
inspection 2072
2073
3B X X | Sample 10 pieces min G.5.2.3.2
assembly G.5.2.33
4 10 (0)
X X | Temperature 1051 C
cycling
X Mechanical 2016 Y1 axis
shock or direction
Constant 2006 Y1 axis
acceleration direction
X X | Electrical test Group A, 1/
(read/record) subgroups 2, 3, 4
HTRB Screen 10 2/
Electrical test Group A, 1/ 3/
(read/record) subgroup 2
X X | Burn-in Screen 12 2/
X X | Electrical test Group A, 1/ 3/
(read/record) subgroup 2
X Steady-state life 4/
Transistors 1039 B
Power FETS 1042 A
Diodes/rectifiers 1038 AorB
X Electrical test Group A, 1/
(read/record) subgroup 2, 3, 4
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TABLE G-Il. Die element evaluation requirements — Continued.

Class MIL-STD-750 Quantity Reference
Subgroup Test paragraph
K| H Method Condition (Accept no.)
5A X | X | Wire bond 2037 | As applicable 10 (0) wires G.5.2.51
evaluation or
20 (1) wires
5B X X | Die shear 2017 5(0) G.5.2.5.2
evaluation or
10 (1)
6 X SEM 2077 | As applicable See test G.5.2.6
method 5/
2077
7 RHA 6/ G.5.2.7
X Total dose 1019 5/
X Neutron 1017
irradiation

IWIN =
<<

4/

6/

Thermal impedance shall not apply.

HTRB and burn-in shall be performed when specified on the applicable specification sheet.

For JANHC only, if one device fails during any of the subgroup 4 tests following “electrical tests” (table E-V,
group A, subgroups 2, 3, or 4), then 20 additional devices may be added to the element evaluation with no
additional failures allowed, 30 devices, c = 1.
Time and temperature requirements in accordance with table G-I, or applicable specification sheet.
May be performed at any time.
Sample size shall be in accordance with the specification sheet.
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CRITICAL INTERFACE AND MATERIALS
H.1 SCOPE

H.1.1 Scope. This appendix contains critical interface information which will assist manufacturers in producing
devices which meet 3.2. This appendix is a mandatory part of the specification. The information contained herein is
intended for compliance.

H.2 APPLICABLE DOCUMENTS

H.2.1 General. The documents listed in this section are specified in sections H.3, H.4, or H.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 shall meet all specified requirements of documents cited in sections H.3, H.4, or H.5 of
this specification, whether or not they are listed.

H.2.2 Government documents.

H.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.

FEDERAL STANDARDS
FED-STD-H28 - Screw-Thread Standards for Federal Services.

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

H.2.3 Order of precedence. 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.

H.3 CRITICAL INTERFACE AND CONSTRUCTION CRITERIA

H.3.1 Allowable alternate design, materials, and construction. See 3.2.2 herein.

H.3.2 Package. All packaged devices supplied under this specification shall be hermetically sealed unless
otherwise specified in the applicable specification sheet, or manufactured in accordance with appendix J. No organic
or polymeric material shall be used as a package or package seal unless specifically allowed in the applicable
specification sheet

H.3.3 Fungus-resistant material. External parts of the semiconductor device shall be inherently non-nutrient to
fungus.

H.3.4 Metals. Internal surfaces shall be capable of resisting progressive degradation within a hermetically sealed
package. External metal surfaces shall be corrosion resistant or shall be plated or treated to resist corrosion. Device
package material shall be free of burrs and other potential particle contamination.

H.3.5 Screw threads. Standard screw threads listed in FED-STD-H28 shall be required for all semiconductor
devices where screw threads are a mechanical requirement of the device.
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H.3.6 Internal conductors. Internal conductors which are in thermal contact with a substrate along their entire
lengths (such as metallization strips, contact areas, and bonding interfaces) shall be designed so that no properly
fabricated conductor shall experience, at device maximum rated current, a current density in excess of the values
shown below for the applicable conductor material including allowances for worst case conductor composition,
cross-sectional area, normal production tolerances on critical interface dimensions, and actual thickness at critical
areas, such as steps in the elevation or contact windows:

Maximum allowable continuous current density
Conductor material (RMS for pulse applications)

Aluminum (99.99 percent pure or

doped) without glassivation 2 x 105 amps/cm2
Aluminum (99.99 percent pure or

doped) with glassivation 5 x 105 amps/cm?2
Gold 6 x 105 amps/cm?2
All other (unless otherwise specified) 2 x 105 amps/cm?2

H.3.6.1 Wire bonds. Thermocompression wedge bonds shall not be utilized when aluminum wire is used. Unless
otherwise specified in the specification sheet, bi-metallic (e.g. gold-aluminum) bonds at the die shall not be permitted.
In specification sheets where bi-metallic bonds at the die are used, see D.3.9.5.b for bake requirements.

H.3.6.2 Die mounting. Pure glass shall not be used for device die mounting.

H.3.7 Silicon transistor metallization protective coating. All silicon transistors with maximum rating of less than 4
watts at T of +25°C, shall have an inorganic transparent protective overlay material on the active metallization
(excluding the bonding pads). For JANS (overlay structures or expanded metallization) devices, the minimum
deposited glassivation thickness shall be 3,500 A of Si02 or 1,000 A of SigN4. The glassivation shall cover all
electrical conductors on the chip except the bonding pads. For JANS (overlay structures or expanded metallization)
devices, a minimum of 2 mils (0.050 mm) distance shall be maintained between all uncoated conducting paths,
except where the functional performance parameters of the device require closer spacing.

H.3.8 Critical interface restrictions. Unless it is part of the original design, the external surface of package, header,
or flange shall be finished and not have any depression or cavity. Unless otherwise specified in the specification
sheet, copper wire bonds shall not be permitted. External parts, elements, or coatings shall not blister, crack,
(excluding glass meniscus), outgas, soften, flow, or exhibit defects that adversely affect storage, operation, or
environmental capabilities of semiconductor devices. For JAN, JANTX, and JANTXV the use of silicone or organic
material inside the packages shall only be allowed when approved by the qualifying activity. Desiccants shall not be
used. For JANS devices, silicone or organic materials may only be used when specified by the specification sheet.
Polymer impregnations (such as backfill) of the packages shall not be permitted.

WARNING: Packages containing beryllium oxide (BeO) shall be marked in accordance with 3.10.3.2 and shall
not be ground, machined, sandblasted, or subjected to any mechanical operation which will produce dust
containing any beryllium compound. Packages containing any beryllium compound shall not be subjected to
any chemical process (such as etching) which will produce fumes containing beryllium or it's compounds.

H.3.8.1 Terminal feedthroughs. Methods used for electrical isolation of the terminal feedthroughs for flat packages
(TO-254, TO-257, TO-258, TO-259, etc.) with leads .03 inches (0.762 mm) and larger shall employ materials that
contain a minimum of 90 percent Al2O3 (ceramic).
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H.3.9 Metallurgical bond for JANS axial diodes. All JANS diodes (excluding Schottky barrier and point contact
ultra high frequency (UHF) devices) shall be metallurgically bonded at the interface of any mechanical connection
within the assembly of the device (see
appendix A for axial lead diodes).

H.4 PACKAGE FINISH

H.4.1 Package finish. External metallic package elements, including leads and terminals, shall meet the applicable
environmental requirements without additional finishing, or shall be finished with a coating which conforms to one of
the options listed in H.4.3 and table H-I. Pure tin may not be used to coat any surface nor shall it be used as an
undercoat (see H.4.3.f)

H.4.2 Lead and terminal finish. In addition to the requirements of H.4.1, all leads and terminals, except those
intended to be attached using threaded fasteners, shall be solderable in accordance with test method 2026 of
MIL-STD-750. Combinations of pre-plate electroplate and/or electroless nickel shall not exceed 650 microinches
total, and 350 microinches for leads intended to be lead formed. See table H-II for a guideline for standard lead
finishes. If the customer requires a specific lead finish it shall be specified on the acquisition document.

H.4.3 Detail lead finish requirements.

a. For all devices mounted by leads or terminals coated by hot solder dipping, the coating shall extend to the
seating plane. For devices which are to be connected by wires soldered to lugs or other terminals not used
to mount the device, the solder shall cover an area extending .050 inches (1.27 mm) in all directions
beyond the designed attachment area.

b. For leads with solder applied over a surface which is not compliant with table H-I, all non-compliant material
shall be covered by solder to the package seal or point of lead emergence, or the lot shall pass test method
1041 of MIL-STD-750 salt atmosphere test with sample size of to 22 pieces, no failures allowed.

¢ Devices which are solder dipped shall pass Hermeticity test method 1071 and table E-V, subgroup 2,
appendix E with a sample size of 116 pieces, no failures allowed (Devices manufactured to appendix J
shall pass table J-1I, subgroup 2 with a sample size of 116 pieces). In lieu of the 116 piece sample, JANS
devices shall require 100 percent testing of table E-V subgroup 2 and external visual examination (screen
16 of table E-IV).

d. All copper or copper clad leads that are to be plated with gold or silver shall first be coated with a barrier
layer to prevent diffusion of the copper through the final lead finish.

e. Silver leads and silver cladding shall contain a minimum of 99.7 percent pure silver.

f.  Tin based coatings shall be alloyed with a minimum of 3 percent lead which has been shown to inhibit the
growth of tin whiskers. Pure tin shall not be used as an undercoat.
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TABLE H-I. Coating thickness and composition requirements.

Thickness
Coating microinch/micrometer Coating composition requirements

Minimum Maximum 1/

Hot solder dip (for round 60/1.52 NS The solder bath shall have a nominal composition
leads) 2/ of Sn60 or Sn63. 3/

Hot solder dip (for all shapes | 200/5.08 NS The solder bath shall have a nominal composition
other than round leads) 2/ 4/ of Sn60 or Sn63. 3/ 5/

Tin plate (as plated) 6/ 300/7.62 NS Shall contain no more than 0.12 percent by weight

co-deposited organic material measured as
elemental carbon. See H.4.3. f.

Tin-lead plate (as plated) 200/5.08 NS Shall consist of 3 to 50 percent by weight lead

4/ 6/ (balance nominally tin) homogeneously co-
deposited. Shall contain no more than 0.12
percent by weight co-deposited organic material
measured as elemental carbon.

Tin dipping 4/ 100/2.54 See H.4.3.f.
Gold plate 10/.254 225/5.72 Shall contain a minimum of 99.7 percent gold.
Only cobalt shall be used as the hardener.
Silver plate 100/2.54 425/10.8 99.7 percent silver minimum.
Silver cladding 250
Nickel plate (electroplate) 50/1.27 350/8.89 The introduction of organic addition agents to
7/ 8/ nickel bath is prohibited. Up to 40 percent by
weight cobalt is permitted as a co-deposit.
Nickel plate (electroless) 50/1.27 250/6.35 The introduction of organic addition agents to
7/ 8/ nickel bath is prohibited.
Nickel cladding 9/ 50/1.27 350/8.89

/ NS = not specified.

2/ See H.4.3.aand H.4.3.b.

The solder Sn concentration in the pot may range from 50 percent Sn to 70 percent Sn.

/ For threaded stud packages and for terminals not intended for mounting the device only, the minimum coating

thickness shall be 100 microinches/2.54 micrometers.

/ As measured to the center of the flat.
6/ The maximum carbon content (and minimum lead content in tin-lead plate) shall be determined by the

manufacturer on at least a quarterly basis. The determination of carbon and lead content may be made by any
accepted analytical technique (e.g., for carbon: Pyrolysis, infrared detection (using an IR212, IR244 infrared
detector or equivalent); for lead: X-ray fluorescence, as long as the assay reflects the actual content in the total
deposited finish.

7/ The maximum specified thickness applies to the final coating, provided all previously deposited nickel layers

have been annealed to eliminate the residual deposition stress.

8/ 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/15.23 micrometers total. For leads intended
to be lead formed the total of all nickel plating layers shall not exceed 350 microinches/8.89 micrometers.

9/ Maximum nickel thickness applies only to lead material.
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TABLE H-II. Guideline for standard lead finishes.

SnPb, dipped or plated

Au plated.

Cylinder style with leads through the base: TO-18, TO-
5, TO-39, TO-46, TO-72 etc. (JAN, TX, TXV, JANS as
applicable)

Cylinder style with leads through the base: TO-18,
TO-5, TO-39, TO-46, TO-72 etc. (JANS only)

Ceramic Surface Mount: U, U1, U2, U3, U4, U5, UA, UB

Ceramic Surface Mount U, U1, U3, U4, UA, UB

Rectangular leaded devices: TO-254, TO-257.

Heat sink mounted TO packages: TO-3, TO-66, TO-59,
TO-63

14 lead flat pack
TO-86, all quality levels

Stud mounted rectifiers: DO-4, DO-5, DO-8, DO-9

All axial and MELF SMD’s.
DO-35, DO-35UR, DO-7, DO-213

10, 14 and 16 lead ceramic DIPs

1/ This table is only provided for a guideline of typical case outline finishes, manufacturers may provide

any finish specified in section H.4 herein. The default lead finish for each manufacturers device is listed in
the QPDSIS-19500. If the customer requires a specific lead finish it shall be specified on the acquisition

document.
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H.5 PACKAGE OUTLINES AND IDENTIFIERS
Package identifier Package outlines
T1 TO-254
T2 TO-205AF
T3 TO-257
T4A TO-204AA (TO-3) (40 mil diameter leads)
T4B TO-204AD (TO-3) (50 mil diameter leads)
T4C TO-204AE (TO-3) (60 mil diameter leads)
T5A TO-213AA (TO-66) (30 mil diameter leads)
T6A TO-210AA (TO-59) (120q lead orientation, number 3 connected to case)
T6B TO-210AA (TO-59) (90q lead orientation, all isolated from case)
T6C TO-210AA (TO-59) (1209 lead orientation, number 3 isolated from case)
T7A TO-210AC (TO-61) (lead number 3 connected to case)
T7B TO-210AC (TO-61) (all leads isolated from case)
T8 TO-258AA
U1 SMD-1
u2 SMD-2
U2A SMD (2 leads connected to side, 1 pad on bottom, land pattern of SMD-2)
uz2s TO-276AC with carrier board option
u2L TO-276AC with lead option
u3 SMD-.5
U3CE SMD-.5 with enhanced mounting features
u4 SMD-.22
us LCC 16-20 pin
U6 LCC 28 pin
U7A DO-217aa SLUGGER
u7B DO-217ab
us SMD-.2
PE1 SOT23
BT Button tab
D1 TO-254, no tab and lead formed for surface mount application
D3 TO-257, no tab and lead formed for surface mount application
D4 TO-254, No Tab
D5 TO-257, No Tab
FL Surface mount diode with formed flat leads
U LCC, 3 leads,6 leads, or unleaded device
UA LCC 4 or 6 leads
UAC LCC 4 or 6 leads with a ceramic lid
uUB LCC 4 leads
UBN LCC 3 leads with a isolated lid
UBC LCC 4 leads with a ceramic lid
UBCN LCC 3 leads with a ceramic isolated lid
UuMC LCC 2 leads with a ceramic lid
UR Surface mount diode with round endcaps
URS Surface mount diode with one round and one square endcap
us Surface mount diode with square endcaps
UTK1 ThinKey 1
UTK2 ThinKey 2
UTK3 ThinKey 3
UTK4 ThinKey 4
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Case mounted cans:

Lead mounted cans:

Axial leaded glass (tungsten) class | bond:

Glass surface mount (tungsten) class | bond:
Glass surface mount (dumet) class Il and Ill bond:
Axial leaded glass (dumet) class Il and Il bond:
Case mounted packages with ceramic seals:

Dual in-line packages:

Flat packs:

UA and UB:

U1 through U4, also known as SMD 1, SMD 2, SMD.5 and SMD.22:

Studs are exempt from any soldering heat testing:
A - Soldering iron.

C - Topside wave solder.

H - Vapor phase.

| - Infrared.
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H.6 PACKAGE FAMILY GROUPING FOR RESISTANCE TO SOLDERING HEAT (TM2031)

Condition A and (B or C).
Condition A and (B or C).
Condition A and (B or C).
Condition A, (B or C), and I.
Condition A, (B or C), and I.
Condition A and (B or C).
Condition A and (B or C).
Condition A and (B or C).
Condition A and (B or C).
Condition (B or C) and I.
Condition (B or C) and I.
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VERIFICATION SYSTEM FOR NON-HERMETIC QUALIFED PRODUCTS
J.1 SCOPE

J.1.1 Scope. This appendix contains the verification system for non-hermetic semiconductor devices (hereafter
referred to as 'devices'), when performed in its entirety, assures that the product will meet the performance
requirements. This appendix contains details of the screening and conformance inspection procedures. (See tables
J-1 through J-VI.) In order to supply non-hermetic JANP, JANPTX, or JANPTXV devices to this appendix a
manufacturer needs to first be DLA certified and qualified for hermetic devices in accordance with appendix C or D
and perform all of the required screening and quality conformance testing specified herein and in accordance with
3.2.1.1. This appendix is a mandatory part of the specification. The information contained herein is intended for
compliance.

Non-hermetic packages are packages that do not contain a cavity and are molded such that the entire die is
encapsulated by an epoxy thermoset molding compound. The requirements for this type of package are defined in
the following paragraphs.

J.2 APPLICABLE DOCUMENTS

J.2.1 General. The documents listed in this section are specified in sections J.3, J.4 and J.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 shall meet all specified requirements of documents cited in sections J.3, J.4 and J.5 of
this specification, whether or not they are listed.

J.2.1.1 Government documents

DEPARTMENT OF DEFENSE STANDARDS
MIL-STD-883, Method 5011 Evaluation and Acceptance of Procedures for Polymeric Materials

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

J.2.2 Non-Government publications. The following documents form a part of this document to the extent specified
herein. Unless otherwise specified, the issues of the documents are those cited in the solicitation or contract.

ASTM INTERNATIONAL (ASTM)

ASTM E1640 -  Standard Test Method for Assignment of the Glass Transition Temperature By Dynamic
Mechanical Analysis

ASTM ES595 -  Standard Test Method for Total Mass Loss and Collected Volatile Condensable
Materials from Outgassing in a Vacuum Environment

(Copies of this document are available online at https://www.astm.org or from ASTM International, 100 Barr Harbor
Drive, P.O. Box C700, West Conshohocken, PA 19428-2959)

International Organization for Standardization (1S0)
ISO/IEC 17025 -  General requirements for the competence of testing and calibration laboratories

(Copies of these documents are available online at https://www.iso.org or from ISO Central Secretariat, Chemin de
Blandonnet 8, CP 401, 1214 Vernier, Geneva, Switzerland.)
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JEDEC — SOLID STATE TECHNOLOGY ASSOCIATION (JEDEC)

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 Non-hermetic Surface Mount Devices Prior to Reliability Testing
JESD22-A118 -  Accelerated Moisture Resistance - Unbiased HAST

JESD22-B101 - External Visual

(Copies of these documents are available online at https://www.jedec.org or from JEDEC - Solid State Technology
Association, 3103 North 10th Street, Suite 240-S, Arlington, VA 22201-2107.)

IPC/JEDEC JOINT STANDARD

J-STD-020 -  Moisture/Reflow Sensitivity Classification for Non-hermetic Solid State Surface Mount
Devices

J-STD-033 -  Handling, Packing, Shipping and use of Moisture/Reflow Sensitive Surface Mount
Devices

J-STD-035 -  Acoustic Microscopy for Non-hermetic Encapsulated Electronic Components

(Copies of these documents are available online at https://www.jedec.org or from JEDEC - Solid State Technology
Association, 3103 North 10th Street, Suite 240-S, Arlington VA 22201-2107.) or (Copies of these documents are
available online at https://www.ipc.org or from IPC, 3000 Lakeside Drive, 105 N, Bannockburn, IL 60015.)

SAE International

AS6294/3 - Requirements for Plastic Encapsulated Discrete Semiconductors in Space Applications

(Copies of this document are available online at https://www.sae.org or from Society of Automotive Engineers, 400
Commonwealth Dr., Warrendale, PA 15096-0001.)

J.2.3 Order of precedence. In the event of a conflict between the text of this document and the references cited
herein (except for related specification sheets), 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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J.3 GENERAL TEST AND INSPECTION INFORMATION

J.3.1 General The requirements of appendix E for wafer lot formation, inspection lot formation, structurally identical
device types, sample selection and disposal, resubmission, and verification, shall apply to non-hermetic
corresponding quality level devices.

J.3.2 Destructive tests. Refer to E.3.4. Additional tests defined below are also considered destructive for
appendix J products:

Method number Test

AS6294/3 Requirements for Plastic Encapsulated Discrete Semiconductors in
Space Applications

ASTM E1640 Standard Test Method for Assignment of the Glass Transition
Temperature By Dynamic Mechanical Analysis

ASTM E595 Standard Test Method for Total Mass Loss and Collected Volatile
Condensable Materials from Outgassing in a Vacuum Environment

J-STD-020 Joint IPC/JEDEC standard Moisture/Reflow Sensitivity
Classification for Nonhermetic Solid State Surface Mount Devices

JESD22-A101 Steady-state temperature humidity bias life test (85/85) (Autoclave)

JESD22-A102 Accelerated Moisture Resistance, Unbiased Autoclave

JESD22-A110 Highly accelerated temperature and humidity stress test (HAST)

JESD22-A113 Preconditioning Procedures of Plastic Surface Mount Devices Prior
to Reliability Testing

JESD22-A118 Accelerated Moisture Resistance, Unbiased HAST

MIL-STD-883-5, Evaluation and acceptance procedures for polymeric adhesives

Method 5011

All other mechanical or environmental tests shall be considered destructive initially, but may subsequently be
considered nondestructive upon accumulation of sufficient evidence to indicate that the test is nondestructive. The
accumulation of data from five repetitions of the specified test on the same sample of product, without significant
evidence of cumulative degradation in any device in the sample, is considered sufficient evidence that the test is
nondestructive for the device of that manufacturer. Any test specified as a 100-percent screen shall be considered
nondestructive for the stress level and duration or number of cycles applied as a screen.
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J.3.3 Nondestructive tests. Refer to E.3.5. Additional tests defined below are also considered nondestructive for
appendix J products:

Method number Test
JESD22-B101 External Visual
J-STD-035 Acoustic Microscopy for Non-hermetic Encapsulated Electronic
Components
J-STD-033 Standard for Handling, Packing, Shipping and Use of Moisture/Reflow

Sensitive Surface Mount Devices

When the junction temperature exceeds the device maximum rated junction temperature for any operation or test
(including electrical stress test), these tests shall be considered destructive except under transient surge or
nonrepetitive fault conditions or approved accelerated screening when it may be desirable to allow the junction
temperature to exceed the rated junction temperature. The feasibility shall be determined on a part by part basis and,
in the case where it is allowed adequate sample testing, shall be performed to provide the proper reliability
safeguards.

J.3.4 Conditions and methods of test. Conditions and methods of test shall be in accordance with MIL-STD-750 or
as specified herein. The general requirements of MIL-STD-750 apply as specified. A system for control and
calibration of test equipment shall be established. ISO/IEC 17025 may be used as guidance for the calibration
system.

J.3.4.1 Alternative and equivalent test methods and requirements. Other test methods (flows, criteria, conditions)
or circuits may be substituted for those specified provided equivalency is demonstrated to, and approved by, the
qualifying activity. Such a substitution will in no way relax the performance requirements of this specification. The
schematic wiring diagram of the test equipment or test methods (including, as applicable, bias conditions, time,
temperature, mounting conditions, etc.) shall be made available for review by the qualifying activity. The
manufacturing site’s performance history will be essential criteria for approval.
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TABLE J-I Testing quidelines for changes to a qualified product. 1/ 2/ 3/ 4/ 5/ 6/ 7/ 8/

Changes (see D.3.4.2)

JANP/PTX/PTXV Product
Subgroups required to be
performed and data
submitted to DLA Land and

JANPS Product
Subgroups required to be
performed and data
submitted to DLA Land and

Samples to be
submitted to qualifying
activity in accordance

with tables and

Maritime Maritime subgroups herein
1. Die properties
a. Construction technique (alloy, Group A, C6,D Groups A, B,C,D, E C6, 2 samples
planar, mesa)
b. Substrate, epitaxial properties Group A, C6, D1 Group A, C6, D1 C6, 2 samples
c. Diffusion method Group A, C6, D1, D2 Group A, B5, D1, D2 C6, 2 samples
(alloy, ion implant, diffusion)
d. Surface deposition - passivation Group A, screen 10, Group A, B5, D2 C6, 2 samples
C6, D2
e. Surface deposition — front metal Group A, B2, and C6 Group A, B3, and C6 C6, 2 samples
(material / process)
f. Surface deposition — back metal Group A, B2, C6, and E4 | Group A, B3,C5, C6, and | C6, 2 samples
(material / process) E4
g. Surface deposition — glassivation over | Group A, screen 10, Group A, B5, D2 C6, 2 samples
metal (material / process) C6, D2
h. Surface deposition — Die protective Group A, screen 10, Group A, B3, C6 C6, 2 samples
coating (material / process) C6
i. Geometry - die size Group A, C6, D, E4 Group A,B,C,D,E C6, 2 samples
j. Geometry - die thickness Group A, C6, E4, B4 Group A, C6, E4, B3 C6, 2 samples

k. Fab location move

Groups A, B, C, D, E,
Notify qualifying activity

Groups A, B, C, D, E,
Notify qualifying activity

One eachB and C

|. Wafer diameter

Groups A, B, C, D, E,
Notify qualifying activity

Groups A, B, C, D, E,
Notify qualifying activity

2. Package properties

a. Package material / dimension change
(base, plug, lead, lead frame, mold
compound )

Groups B1, B2, B3, C1,
C7,D2,E4

Group B1, B2, B3,
Group C1-C7, D2 and E4

b. Die attach method / material Groups C3, C6, E1, E4 Groups B3, C3, C6, E4 C6, 2 samples

c. Bond wire material / diameter / process| Groups B2, B3, C3, B4 Groups B3, C3, C6 B3, 2 samples

d. encapsulation process Groups B2, B3, C3, C7, Groups B3, C3, C7, D2 B3, 2 samples
D2

e. Assembly location move Notify qualifying activity Notify qualifying activity As required

f. marking qualification Groups C2, and, test Groups C2, and, test 2 samples

methods 1021

methods 1021

1/ Acceptable supporting data may be submitted to reduce or eliminate required testing.
2/ When variable data is required for applicable groups A and C testing, data histograms providing acceptable

parameter data summaries may be submitted in place of variables.

3/ If changes involve more than one device type from the same certified line, contact the qualifying activity to
determine appropriate selection of device type(s) to be selected for testing.
4/ The qualifying activity may add or reduce testing if warranted by specification sheet requirements or unique
design or process circumstances after notification of the manufacturer.
5/ Additional testing and evaluation in accordance with group E to establish confidence in the proposed change shall
be performed as required by the qualifying activity (see J.5.6).

6/ New die design requires full qualification.

7/ For small die flow use group B, step 1 in lieu of B3 and C6 requirement; and use group A subgroup 1 (small die

only applicable for RHA devices.

8/ Group D tests are only applicable for RHA devices.
9/ For screen 10 use the applicable test method specified in the associated specification sheet.
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J.4 SCREENING REQUIREMENTS FOR NON-HERMETIC MOLDED DEVICES

J.4.1 Screening for non-hermetic molded devices. Non-hermetic molded product screening for JANP grade parts
shall consist of electrical testing as specified. All JANPTXV, and JANPTX semiconductor devices (100-percent) shall
have been subjected to, and passed, all the applicable screening tests (as specified in table J-II) in the sequence
shown and the applicable percent defective allowed (PDA) for the type of semiconductor and quality level (device
class) specified. Devices which fail any test criteria in the screening flow shall be identified and controlled until
removal from the lot. At the option of the manufacturer, the rejects may continue processing to allow the
manufacturer to maintain traceability. The lot records shall identify the point of failure and the actual percent
defective (PD) (as applicable). Any rejected devices shall be removed from the lot prior to shipment. Manufacturers
shall have a procedure to address screening failures. Screening failures should be evaluated as necessary to
determine root cause of failure to provide a means for continuous improvement. The conditioning and screening
tests performed as standard production tests need not be repeated when these are predesignated and acceptable to
the qualifying activity as being equal to or more severe than specified herein provided the relative process
conditioning sequence is maintained. All tests, preconditioning and screening operations, which were performed on
the devices submitted for qualification inspections specified herein shall be performed on all devices subsequently
submitted for conformance inspection (see J.5).

J.4.2 Percent defective allowable (PDA) . Selected electrical parameters and specified subgroups shall be
designated in the specification sheet for screen 11 and 13a, of table J-1l which shall be used for the PDA calculation.
These parameters may also be compared to determine whether the change during burn-in (delta) is indicative of a lot
stability problem. All burn-in pre-conditioning failures, either high temperature reverse bias (HTRB) or power burn-in,
shall be counted towards the applicable PD unless the pre-conditioning is part of the manufacturer’s qualified flow. A
lot which fails PDA shall be subjected to an engineering evaluation.

J.4.2.1 JANPTX and JANPTXV PDA. The PDA for each inspection lot (or screening lot if the alternate flow is
used) shall be 10 percent (for each burn-in) on all failures for the specified electrical parameters in screens 11 and
13a of table J-Il Delta limits shall be defined in the specification sheets. For delta limits, the delta parameter values
measured after burn-in (100-percent screening test) shall be compared with delta parameter values measured prior to
that burn-in. Unless otherwise specified, inspection lots which exceed the 10 percent PDA may be resubmitted one
time only to the burn-in operation failed. The PDA shall be 3 percent on the resubmitted inspection lot to each failed
burn-in. If the combined burn-in PD's for the first submission exceeds 20 percent, or either of the resubmitted burn-in
exceed the 3 percent PDA, the entire lot shall be unacceptable for any quality level.
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TABLE J-Il. Screening for non-hermetic molded package..

MIL-STD-750 or industry standard

Nonoperating life

(stabilization bake)

temperature
t = as specified

Screen JANPTXV JANPTX
Method Condition requirements| requirements

1b. Internal visual 100-percent [Not applicable

(pre-mold) inspection [2074

For diodes 2069

For power FETs 2070

For microwave

transistors 2072

For transistors

2. High temperature life |1032  [TgTG < maximum rated storage |Optional

parameters

3a. Temperature cycling [1051 20 cycles. No dwell time is 100-percent [100-percent
required at +25°C. Test condition
G or maximum storage
temperature.
3b. Surge (as specified) 4066 Condition A or B, as specified 100-percent [100-percent
3c. Thermal impedance IAs specified 100-percent |100-percent
(as specified)
Diodes 3101
Transistors,
Power FETs 3161
Bipolar 3131
IGBT 3103
GaAs FET 3104
9. Interim electrical IAs specified )As specified. |As specified.

See footnotes at end of table.
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TABLE J-lI. Screening for non-hermetic molded package.- Continued.

Screen

MIL-STD-750 or industry standard

JANPTXV

Method

Condition

requirements

JANPTX
requirements

10. High temperature

reverse bias
(HTRB)

a. For transistors

b. For power FETs

c. Fordiodes and
rectifiers

1039

1042

1038

125C Ambient temp or 80 percent
of the maximum operating
temperature conditions as per the
test methods.

Test condition A.

80 percent (minimum)

of rated VR (bipolar), VGS(FET)
or VDS(FET), as

applicable.

Test condition B.
80 percent (minimum) of rated V

GS

Test condition A.

Diodes (not required

for LEDs, zeners, and case
mounted rectifiers )

80 percent minimum

of rated VR or VRWM

when dc conditions
are specified.

95 - 100 percent of
VRWM, when half sine

condition is specified.

100-percent

100-percent

100-percent

100-percent

100-percent

100-percent

11. Interim electrical and

IAs specified but including all delta

100-percent

100-percent

delta parameter for parameters as a (Measure all |(Measure all
PDA (see E.5.2) minimum. When HTRB is specified specified
performed leakage current shall |parameters. |parameters.
be measured on each device Measure Measure
before any other specified leakage leakage
parametric test is made. current current
within 24 within 24
hours after  |hours after
removal of  [removal of
applied applied
voltage in \voltage in
HTRB. HTRB.
Record those [Record those
parameters |parameters
which have a |which have a
delta limit.)  [delta limit.)
(See screen [(See screen
13 of table 13 of table
J-1) J-1)

See footnotes at end of table.
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TABLE J-lI. Screening for non-hermetic molded package.- Continued.

MIL-STD-750 or industry standard

applicable test method, the
Minimum temperature of 125C or
as percentage of maximum
operating temperature if maximum
temperature less than 150C.

Screen JANPTXV JANPTX
Method Condition requirements | requirements
12. Burn-in IAs specified. As per the 100-percent [100-percent

(see E.5.2 For PDA) 2/

a. Interim electrical
and delta
parameters for
PDA

b. Other electrical
parameters 3/

Group A,
subgroup 2.
Read and
record interim
electrical and
delta
parameters
(see E.5.3.2).

Not applicable

a. For bipolar transistors |1039 Test condition B. 160 hours 160 hours
(minimum)  [(minimum)
b. For power FETs 1042 Test condition A. 160 hours 160 hours
(minimum)  |(minimum)
110/
c. For diodes, zeners, |1038 Test condition B. 96 hours 96 hours
and rectifiers (minimum)  |(minimum)
d. For thyristors 1/ 1040 96 hours 96 hours
(minimum)  |(minimum)
e. For bipolar small [1039  |Condition B. 160 hours 160 hours
die transistors (minimum)  |(minimum)
f. For bipolar power [1039  [Condition B. 160 hours 160 hours
transistors (minimum)  |(minimum)
13. Final electrical test iAs specified. 100-percent [100-percent

Group A,
subgroup 2.
Read and record
interim electrical
and delta
parameters (see
E.5.3.2).

Not applicable

14. Hermetic seal
Not applicable for
molded packages

Not applicable

Not applicable

See footnotes at end of table.
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TABLE J-lI. Screening for non-hermetic molded package.- Continued.

MIL-STD-750 or industry standard
Screen JANPTXV JANPTX
Method Condition requirements | requirements
15a. Radiography 4/ 2076 As specified |As specified
15b. Acoustic Microscopy [J-STD- [Test in accordance with 6.2.1 As specified |As specified
035 Delamination, of J-STD-020. No
delta requirements.
15c. Case Isolation 5/ 1081 To be performed on all case )As specified |As specified
isolated packages, as specified.
16. External visual 2071 To be performed after complete  |[100-percent |100-percent
examination marking and prior to lot
acceptance.
1/ For JANPTX and JANPTXYV levels, full wave-blocking test shall replace power burn-in for all thyristors.
2/ Tests previously performed 100-percent (surge, thermal impedance) need not be repeated in screen 13.
3/ Ninety-six hours post burn-in measurement time not applicable.
4/ Conformance inspection may be initiated immediately prior to screen 15.
5/ May be performed anytime after plating. Test conditions not specified in the test method shall be provided by

the supplier unless specified in the specification sheet.
J.5 CONFORMANCE INSPECTION FOR NON-HERMETIC MOLDED DEVICES

J.5.1 Conformance inspection. Conformance Inspection shall be conducted in accordance with the requirements
of groups A, B, and C for the specified quality level. If a lot is withdrawn in a state of failing to meet conformance
requirements and is not resubmitted, it shall be considered a failed lot and reported as such. Each lot shall be
subjected to group A inspection. Successful completion of group C conformance for a given quality level shall satisfy
the group C requirements for all quality levels and devices represented by the structurally identical group. The
grouping of structurally identical devices (see E.3.2) shall be as agreed between the manufacturer and the qualifying
activity. If a manufacturer elects to eliminate all or any conformance inspection steps substituting either a process
monitor or statistical process control (SPC) procedures (when approved by the preparing activity and qualifying
activity), the manufacturer is only relieved of the responsibility of performing the conformance inspection (see 4.4).
The manufacturer still bears full liability for any failure that may result if these tests are performed at a later time.

J.5.1.1 Nonconformance. Lots which fail subgroup requirements of groups A, B, or C may be resubmitted in
accordance with the provisions of E.3.6. However, if the lot is not resubmitted or fails resubmission, the lot shall not
be shipped and the JAN marking shall be obliterated or removed within 30 days. For additional guidance on group D
failures see E.6.5. Manufacturers shall notify the qualifying activity when a conformance inspection lot is removed
from consideration as a JAN branded inspection lot. All catastrophic failures (opens, shorts) shall be evaluated. The
manufacturer's procedure(s) shall define when a formal failure analysis is required to be performed.

J.5.2 Group A inspection. Group A inspection shall be performed on each inspection lot and shall consist of visual
and mechanical inspection and electrical tests as specified in table J-1ll and the specification sheet. Group A
inspection may be performed in any order. If an inspection lot is made up of a collection of sublots, each sublot shall
pass group A inspection as specified.
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J.5.3 Group B inspection. Group B inspection shall be performed once on each inspection lot for JANPTX and
JANPTXV. The date code of the lot establishes (6 week) group B interval for JANP level products. Group B
inspection shall be in accordance with table J-IVB and J-IVC, and the specification sheet. Testing of one device type
sublot in any subgroup or step shall be considered as complying with the requirements for that subgroup or step for
all types in the lot. Different device types may be used for each subgroup. All inspections, except for life tests, shall
be applied only to completed and fully marked devices from lots which have been subjected to and passed the group
A, subgroup 1, 2, and 3 requirements. The test samples may be cleaned prior to the electrical end-point testing. An
evaluation shall be performed on all failures to determine if the failure mode is the result of a latent (time dependent)
defect, workmanship, or design weakness. Appropriate corrective action shall be performed as a result of the
evaluation. All tests within a subgroup shall be performed in the order specified.

Table J-IVA is reserved as a placeholder for possible future space level requirements.

J.5.3.1 Lots shipped prior to group B completion. No lots shall be shipped prior to completion of group B without
the approval of the qualifying activity. This provision is only to be requested for emergency procurement situations
and it is expected that the user will provide a justification.

J.5.4 Group C inspection. Group C inspection shall be in accordance with table J-V and shall include those tests
specified which are performed periodically at 1-year intervals on at least one device type from each structurally
identical device grouping (from the same or different specification sheet) in which the manufacturer has qualified
device types. This inspection shall be applied only to completed and fully marked devices from lots which have been
subjected to and passed the group A, subgroup 1, 2, and 3 requirements. All tests within a subgroup shall be
performed in the order specified. The test samples may be cleaned prior to the electrical end-point testing. An
evaluation shall be performed on all failures to determine if the failure mode is the result of a latent (time dependent)
defect, workmanship, or design weakness. Appropriate corrective action shall be performed as a result of the
evaluation. Lots with an unscreenable failure mode shall be rejected. A device type which fails a group C inspection
shall not be accepted until the device type which failed, successfully completes the failed group C subgroup(s). Other
device types from the same qualified group represented by the failed device type may be accepted provided group C
inspection requirements have been satisfied for those device types.

Samples from subsequent lots of the device types in the structurally identical device grouping which failed group C
resubmittal inspection, or are withdrawn in a failing state, shall then be subjected to all the tests in the subgroup in
which the failure occurred, on a lot-by-lot basis until three successive lots pass the failed subgroup. The testing may
then return to periodic testing.

J.5.4.1 Group C sample selection. Samples for subgroups in group C shall be chosen at random from the first lot
submitted for conformance inspection during the specified group C inspection interval. Testing of one device type for
each subgroup shall be considered as complying with the requirements for that subgroup for all structurally identical
types (see E.3.2). A different device type(s) shall be tested at each successive inspection interval until all structurally
identical device types qualified on the same or different specification sheet(s), from the same qualified line, have
been tested, except power MOSFETSs grouped by the same voltage as described in E.3.2. When none of the
inspection lots passing group A of the first lot submitted contain the device type which is due to be tested, the
samples for inspection shall be chosen from those types in the inspection lots being tested which have not been used
for the longest time for group C inspection. The date code of the lot establishes (begins) the 1-year group C interval.
Groups A and B shall also be completed on the group C inspection lot date code prior to the coverage being valid.

J.5.4.2 Lots shipped prior to group C completion. No lots shall be shipped prior to completion of group C without
the approval of the qualifying activity. This provision is only to be requested for emergency procurement situations
and it is expected that the user will provide a justification.

J.5.5 Group D inspection. Radiation hardness qualification for plastic encapsulated discrete semiconductor
devices shall be performed in accordance with the verification requirements of appendix E, see E.4 with the following
exceptions due to the packaging. Radiation qualification for plastic encapsulated discrete semiconductor devices
shall require radiation testing of post burn-in devices with a minimum sample size of 10 — 15 devices. The current
industry recommended practice for radiation testing of plastic encapsulated devices is that the parts to be radiation
tested shall require burn-in prior to radiation testing. RHA testing (TID and neutron) shall be performed on a non-
hermetic encapsulated device.
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J.5.6 Group E inspection. Group E is a workmanship, ruggedness, and critical interface verification inspection.
Group E testing, when specified on the specification sheet is required for initial qualification, re-qualification, and
when group E requirements are changed. Whenever group E is re-performed due to changes in requirements
(including sample size and bias condition modifications), only the affected subgroups need to be performed. The
results of group E testing shall be submitted to the qualifying activity (by all manufacturers prior to shipment of
product, as applicable). Product redesigns may be subjected to group E testing as required by the qualifying activity.

J.5.6.1 Group E testing requirements. Group E shall be performed in accordance with table J-VI and the
specification sheet. All tests within a subgroup shall be performed in the order specified. An evaluation shall be
performed on all failures to determine if the failure mode is the result of a latent (time dependent) defect,
workmanship, or design weakness. Appropriate corrective action shall be performed and approved by the qualifying
activity.

J.5.6.2 Alternate group E testing procedures. Manufacturers may use internal design verification or ongoing
reliability assessment programs in lieu of group E, subgroups 1 and 2 only, provided this testing is equivalent to or
more stressful than group E and is performed using the same design and construction on file at the qualifying activity.
This alternate testing shall be approved by the preparing activity and the qualifying activity.

J.5.7 Groups B, C, and E end-points. Post-test end-points specified in the specification sheet shall be measured
for each device of the sample after completion of all specified tests in the subgroups. Pre-test electrical failures shall
be replaced by acceptable devices. An engineering evaluation shall be performed and corrective action taken if
necessary on all screened devices, which fail pre-test. Resubmission of the lot to the failed parameter shall be
initiated whenever operator error or mishandling is not found to be the cause for failure. Except as specified or
otherwise required, all life test (such as operation, storage, blocking) end-point measurements shall be performed
within 96 hours after sample units have been subjected to and removed from required tests. All other end-point test
measurements shall be made within 168 hours, or as specified. Additional measurements may be made at the
discretion of the manufacturer. If end-point measurements cannot be performed within the specified time, refer to the
applicable MIL-STD-750 test method for the procedure to follow.
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TABLE J-lll. Group A inspection for non-hermetic molded package.

Subgroups

MIL-STD-750 or
industry standard

JANP, JANPTX, JANPTXV sample
plan 1/3/

Subgroup 1
(Except small die flow)

116 devices, c=0 (JANPTXV)

Visual and mechanical inspection (test method 2071 45 devices,c=0
2071 of MIL-STD-750) 2/ (JANP, JANPTX)
Subgroup 1 (for small die flow only 2/ 3/)
Visual and mechanical examination 4/ 2071 116 devices, ¢ = 0, (JANPTXV)
45 devices, ¢ = 0, (JANP, JANPTX)
Solderability 4/ 2026 15leads,c=0
Resistance to solvents 4/ 1022 15 devices, c =0
Acoustic microscopy 5/ J-STD-035 Test in accordance with 6.2.1

Preconditioning 5/

Acoustic microscopy

Autoclave, or

UHAST

Temperature cycling (air to air) 4/

Autoclave or,

UHAST

Temperature cycling (air to air) 4/

Acoustic microscopy

Electrical measurements (group A, subgroup 2)

See footnotes at end of table.

JESD22-A113

J-STD-035

JESD22-A102

JESD22-A118

1051

JESD22-A102

JESD22-A118

1051

J-STD-035

156

Delamination, of J-STD-020. No
delta requirements.

Test condition per J-STD-020
Condition as specified and
documented by supplier.

Failure criteria as specified in
J-STD-020, 6.2.1 delamination.

121°C/100%RH t = 96 hrs, or
130°C/85% RH t = 96 hrs, or

110°C/85%RH t =264 hrs

Test condition G, or maximum
storage temperature, whichever is
less, 100 cycles.

22 devices, c=0

121°C/100%RH t = 96 hrs, or
130°C/85% RH t = 96 hrs, or

110°C/85%RH t =264 hrs

Test condition G, or maximum
storage temperature, whichever is
less, 100 cycles.

22 devices,c=0

Failure criteria as specified in
J-STD-020, 6.2.1 delamination.
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TABLE J-lll. Group A inspection for non-hermetic molded package — Continued.

Subgroups

MIL-STD-750 or
industry standard

JANP, JANPTX, JANPTXV sample
plan 1/3/

Subgroup 1 - Continued
Bond strength 4/

Decap internal visual (design verification)

2037

2075

Precondition
Ta=+250°C att =24 hrs or
Ta=+300°C att=2 hrs
11 wires,c =0

4 devices,c=0

Subgroup 2
DC (static) test at +25°C +3 degrees C

116 devices 4/
c=0

Subgroup 3

DC (static) tests at high (-0C, +10C) and low
(+0C, -10C) specified temperatures.

116 devices 4/
c=0

Subgroup 4

116 devices 4/

Selected static and dynamic tests

c=0
Dynamic tests at +25°C +3 degrees C
Subgroup 5 45 devices
c=0
Safe operating area test (for transistors only):
a. DC
b. Clamped inductive (only when applicable)
¢. Unclamped inductive (only when
applicable)
End-point electrical measurements
Subgroup 6 22 devices
c=0
Surge current (for diodes/rectifiers only)
End-point electrical measurements
Subgroup 7 22 devices
c=0

1/ The specific parameters to be included for tests in each subgroup shall be as specified in the applicable
specification sheet. Where no parameters have been specified in a particular subgroup or test within a
subgroup, no group A testing is required for that subgroup or test to satisfy group A requirements. A single
sample may be used for all subgroup testing. These tests are considered nondestructive except for autoclave
and unbiased HAST and devices may be shipped.

2/ For resubmission of failed table J-II, subgroup 1, double the sample size of the failed test or sequence of tests. A
failure in table J-II, subgroup 1 shall not require retest of the entire subgroup. Only the failed test shall be rerun

upon submission. Resubmission not applicable for table J-1ll, subgroup 1, small die flow.
3/ Separate samples may be used for each subgroup.
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TABLE J-lll. Group A inspection for non-hermetic molded package — Continued.

If a device in the sample fails one or more test(s) in the subgroup(s) being sampled, each device in the (sub)lot
represented by the sample shall be screened for the test(s) for which the sample failed. For table J-Il, subgroup
3 and 4, an alternate test method to remove the failure mode may be used after an engineering evaluation is
performed. After the alternate test, a second sample (first resubmittal) using double the large lot sample size
shall be tested to the original failed parameter. If the second sample fails, the lot shall be screened to the
original failed parameter and a third sample (second resubmittal) using double the large lot sample size shall be
tested to the original failed parameter with zero failures or the lot shall be rejected.

Initial acoustic microscopy step and preconditioning not required for thru hole leaded non-hermetic
encapsulated devices (e.g. axial leaded diodes, TO-92 packages).

If a device in the sample fails one or more test(s) in the subgroup(s) being sampled, each device in the (sub)lot
represented by the sample shall be screened for the test(s) for which the sample failed. An alternate test
method to remove the failure mode may be used after an engineering evaluation is performed. After the
rescreening, a second sample (first resubmittal) using double the large lot sample size shall be tested to the
original failed parameter. If the second sample fails, the lot shall be rejected. When processing devices using
the small die flow, (TABLE J-IVC), A4 may be performed once per wafer lot.

For small lot sampling plan, n = 45.

All devices required by the specified sample plan shall be subjected to subgroups 2, 3, and 4 combined.

All devices required by the specified sample plan shall be randomly selected from the devices subjected to
subgroups 2, 3, and 4, and shall be subjected to subgroups 5, 6, and 7 combined.
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TABLE J-IVB. Group B inspection for non-hermetic molded package JANP, JANPTX, and JANPTXV devices.

MIL-STD-750 or industry standard

Electrical measurements 4/

See footnotes at end of table.

Group A, subgroup 2

159

Inspections 1/ Sa:nple
Method Condition pan
Subgroup 1 2/ Separate samples may be used for each test
Solderability 2026 The sample plan applies to the number of leads 15 leads
inspected. A minimum of 3 devices shall be tested. c=0
Resistance to solvents 1022 Not required if marking is etched into the device. 15 devices
c=0
Subgroup 2 Start of sequential testing 22 devices
c=0
Acoustic Microscopy 3/ J-STD- Test in accordance with 6.2.1 Delamination, of
035 J-STD-020. No delta requirements.
Preconditioning 3/ JESD22
-A113
Acoustic Microscopy J-STD- Failure criteria as specified in J-STD-020, 6.2.1
035 delamination.
Autoclave, or JESD22 | 121C/100% RH, 96 hours or
-A102
UHAST JESD22 | 130C/85 % RH, 96 hours, or
-A118
110C/85% RH, 264 hours
Electrical measurements 4/
Temperature cycling 1051 Test condition G or maximum storage temperature,
(air-to-air) whichever is less. (100 cycles)
Autoclave, or JESD22 | 121C/100%RH t = 96 hours, or
-A102
UHAST JESD22 | 130C/100% RH, 96 hours or
-A118
110C/85% RH, 264 hours
Electrical measurements 4/
Temperature cycling 1051 Test condition G or maximum storage temperature,
(air to air) whichever is less. (100 cycles)
Electrical measurements 4/
Acoustic Microscopy J-STD- Failure criteria as specified in J-STD-020, 6.2.1
035 delamination.
Surge 4066 As specified.
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TABLE J-IVB. Group B inspection for non-hermetic molded package JANP, JANPTX, and JANPTXV devices. -

Continued.

MIL-STD-750 or industry standard

Inspections 1/ Sample
plan
Method Condition
Subgroup 3 5/ 45 devices
c=0
Steady-state operation life 6/ 8/ | 1027 Bias conditions as specified, 340 hours (minimum)
Electrical measurements Group A, subgroup 2
or
intermittent operation life 7/ 8/ | 1037 2,000 cycles (minimum)
1042 Condition D, 2,000 cycles (minimum)
Electrical measurements Group A, subgroup 2
Bond strength (wire or clip 2037 Condition D. The sample shall include a minimum of 11 wires
bonded devices only) three devices and shall include all wire sizes. c=0
Subgroup 4 1 device
c=0
Acoustic microscopy J-STD- Test in accordance with 6.2.1 Delamination, of
035 J-STD-020. No delta requirements.
Decap internal visual 2075 Visual criteria in accordance with qualified design. See
(design verification) MIL-STD-1580, Requirement 16 for plastic
encapsulated microcircuits.
Subgroup 5 15 devices
c=0
Thermal resistance As specified. Thermal resistance maybe performed on
group C frequency whenever 100-percent thermal
impedance is performed except for power and case
mounted devices.
Diodes 4081
Transistors (bipolar) 3131
Transistors 3161
(power FETSs)
Thyristors 3181
IGBT 3103
GaAs FET 3104
Subgroup 6 8/ 32 deovices
C =
High-temperature life 1032 340 hours minimum, TSTG(max) = TA
(non-operating)
Electrical measurements Group A, subgroup 2
Subgroup 7 2 devices
Glass transition temperature ASTM
E1640

See footnotes at end of table.
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TABLE J-IVB. Group B inspection for non-hermetic molded package JANP, JANPTX, and JANPTXV devices. -
Continued.

An engineering evaluation shall be performed if there is a device failure. Corrective action shall be taken as
necessary.

Electrical reject devices from the same inspection lot, may be used for all subgroups when electrical end-point
measurements are not required. For subgroups with end-point measurements, the devices shall be screened
to J.4.1 as a minimum.

Initial acoustic microscopy step and preconditioning not required for thru hole leaded non-hermetic encapsulated
devices (e.g. axial leaded diodes, TO-92 packages).

Unless otherwise specified, omit delta parameters limits for low current gain (hfe) and leakage measurements
included in end-point measurements.

If a given inspection lot undergoing group B inspection has been selected to satisfy group C inspection
requirements, the 328-hour or 2,000 cycle life tests may be continued on test to 1,000 hours or 6,000 cycles, as
applicable, in order to satisfy the group C life test requirements; and bond pull may be performed after group C
life test. End-point measurements shall be performed or either group B, subgroup 3 (328 hours or 2,000 cycles,
as applicable) to satisfy group B lot acceptance or group C, subgroup 6 (1,000 hours or 6,000 cycles, as
applicable) to satisfy group B and C lot acceptance.

Ty =150°C (min) or rated Ty, whichever is less (except schottky and power mosfets) for operation life.
Intermittent operation life shall be performed on all case mounted devices.

Group B subgroup 3, operating life, and Group B subgroup 6, may be performed one time each wafer lot for
small-die flow.
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TABLE J-IVC. Group B inspections for non-hermetic molded package (small die flow only) for JANP, JANPTX, and
JANPTXV devices.
Inspections 1/ 2/ MIL-STD-750 or industry standard Sample
Method Condition plan

Step 1 45 devices,

c=0

Steady-state operation life 3/ 1026 1,000 hours minimum

4/ 5/

Electrical measurements Group A, subgroup 2

or

intermittent operation life 1037 Intermittent life 6,000 cycles

Electrical measurements Group A, subgroup 2

Step 2 45 devices,

c=0

HTRB 1048 Test condition A, 48 hours minimum.

Electrical measurements Group A, subgroup 2

Step 3 22 devices,
c=0

High-temperature life (non- 1032 t = 340 hours, Maximum operating

operating), temperature as specified in the
specification sheet..
Electrical measurements Group A, subgroup 2
2 devices
Step 4 ASTM
Glass transition temperature E1640

1/ For JANP, JANPTX, and JANPTXV samples shall be selected randomly from a minimum of three wafers (or
from each wafer in the lot) from each wafer lot. All samples shall have completed preconditioning in
accordance with JESD22-A113.

2/ Small die shall be device types identified by the manufacturer based on the manufacturer’s internal process
capabilities and the expected business model for the product. Classification of devices as small die shall be
approved by the procuring activity. Once a device type is approved a small die, it shall be processed in
accordance with the conformance inspection small die flow identified herein and shall not be changed without
qualifying activity approval.

3/ Test method 1026 of MIL-STD-750 is required for eutectic die attach and test method 1037 of MIL-STD-750 is
required for solder die attach.

4/ T,=125°C, or maximum operating temperature whichever is less (except Schottky and power MOSFETSs) for
operation life.

5/ The sample size may be increased and the test time decreased so long as the devices are stressed for a total

of 45,000 device hours minimum, and the actual time of test is at least 340 hours.
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TABLE J-V. Group C periodic inspections for non-hermetic molded products (all quality levels) .

Electrical measurements

See footnotes at end of table.

Group A, subgroup 2.
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. MIL-STD-750 or industry standard Sample
Inspections Method Condition plan
Subgroup 1 15 devices
c=0
Physical dimensions 1/ 2066 Dimensions in accordance with case
(not required for JANS ) outline specified in specification sheets.
Subgroup 2 22 devices
c=0
Acoustic Microscopy 2/ J-STD- | Test in accordance with 6.2.1 Delamination, of
035 J-STD-020. No delta requirements.
Preconditioning 2/ JESD22 | Test condition in accordance with J-STD-020 Condition
-A113 as specified and documented by supplier
Acoustic Microscopy J-STD- Failure criteria as specified in J-STD-020, 6.2.1
035 delamination.
Temperature cycling 1051 Test condition G, or maximum storage temperature,
(air-to-air) whichever is less. (500 cycles).
Acoustic Microscopy J-STD- Failure criteria as specified in J-STD-020, 6.2.1
035 delamination.
Electrical measurements Group A, subgroup 2.
Subgroup 3 45 devices
c=0
Acoustic Microscopy J-STD- | Testin accordance with 6.2.1 Delamination, of
035 J-STD-020. No delta requirements.
Preconditioning JESD22 | Test condition in accordance with J-STD-020 Condition
-A113 as specified and documented by supplier
Autoclave, or JESD22 | 121C/100%RH, 96 hours
-A102
Highly Accelerated Stress JESD22 | 130°C/85%RH, biased, 96 hours, or
Test (HAST, Biased), or -A110 110°C/85%RH, biased, 264 hours, or
Temp Humidity Bias (THB) JESD22 | 85°C/85%RH, biased, 1000 hours
-A101
Acoustic microscopy J-STD- Failure criteria as specified in J-STD-020, 6.2.1
035 delamination.
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TABLE J-V. Group C periodic inspections for non-hermetic molded products (all quality levels) — Continued.

MIL-STD-750 or industry standard

Electrical measurements

Group A, subgroup 2.

Sample
Inspections Method Condition plan

Subgroup 4 15 devices
c=0

Salt atmosphere (corrosion) 1041

1/

Subgroup 5 15 devices
c=0

Thermal resistance 3/ As specified.

Diodes 4081

Transistors (bipolar) 3131

Transistors (power FETS) 3161

Thyristors 3181

IGBT 3103

GaAs FET 3104

Subgroup 6 4/ 45 devices
c=0

Steady-state operation life 1026 1,000 hours minimum, bias conditions as specified. 5/

6/
Electrical measurements Group A, subgroup 2.
or
Intermittent operation life 1037 6,000 cycles minimum. 22 devices
1042 Condition D, 6,000 cycles minimum. c=0
Electrical measurements Group A, subgroup 2.
or

Blocking life 6/ 1048 22 devices

c=0

1/ Electrical reject devices, from the same inspection lot, may be used for all subgroups when electrical end-point
measurements are not required. Other non-catastrophic rejected devices may be utilized for all subgroups.
For subgroups with end-point measurements, the devices shall be screened to J.5.1 as a minimum.

2/ Initial acoustic microscopy step and preconditioning not required for thru hole leaded non-hermetic
encapsulated devices (e.g. axial leaded diodes, TO-92 packages).

3/ Not required when performed in group B.
4/ If a given inspection lot undergoing group B inspection has been selected to satisfy group C inspection

requirements, the 340 hour or 2,000 cycles life tests may be continued on test to 1,000 hours or 6,000 cycles,
as applicable, in order to satisfy the group C life test requirements.

of 22,000 device hours minimum, and the actual time of test is at least 340 hours.
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Ty = 150°C (min) or rated T, whichever is less (except schottky and power mosfets) for operation life.
6/ The sample size may be increased and the test time decreased so long as the devices are stressed for a total



https://landandmaritimeapps.dla.mil/programs/milspec/ListDocs.aspx?BasicDoc=MIL-STD-750
https://landandmaritimeapps.dla.mil/programs/milspec/ListDocs.aspx?BasicDoc=MIL-STD-750
https://landandmaritimeapps.dla.mil/Downloads/MilSpec/Docs/MIL-STD-750/std750part1.pdf
https://landandmaritimeapps.dla.mil/Downloads/MilSpec/Docs/MIL-STD-750/std750part4.pdf
https://landandmaritimeapps.dla.mil/Downloads/MilSpec/Docs/MIL-STD-750/std750part3.pdf
https://landandmaritimeapps.dla.mil/Downloads/MilSpec/Docs/MIL-STD-750/std750part3.pdf
https://landandmaritimeapps.dla.mil/Downloads/MilSpec/Docs/MIL-STD-750/std750part3.pdf
https://landandmaritimeapps.dla.mil/Downloads/MilSpec/Docs/MIL-STD-750/std750part3.pdf
https://landandmaritimeapps.dla.mil/Downloads/MilSpec/Docs/MIL-STD-750/std750part3.pdf
https://landandmaritimeapps.dla.mil/Downloads/MilSpec/Docs/MIL-STD-750/std750part1.pdf
https://landandmaritimeapps.dla.mil/Downloads/MilSpec/Docs/MIL-STD-750/std750part1.pdf
https://landandmaritimeapps.dla.mil/Downloads/MilSpec/Docs/MIL-STD-750/std750part1.pdf
https://landandmaritimeapps.dla.mil/Downloads/MilSpec/Docs/MIL-STD-750/std750part1.pdf

MIL-PRF-19500R
APPENDIX J

TABLE J-VI. Group E inspections (all quality levels).

Electrical measurements

Group A, subgroup 2.

| i MIL-STD-750 or industry standard Sample
nspections Method Condition plan
Subgroup 1A 45 devices,
c=0
Preconditioning 1/ JESD22 [Test condition in accordance with J-STD-020 Condition as
-A113  [specified and documented by supplier. (as specified in the slash
sheet)
Hast JESD22 (96 hours Hast
-A118
or or
Temp Humidity Bias (THB)|JESD22 |85°C/85%RH, biased, 1000 hours
-A101
Temperature cycling 1051 100 cycles minimum or as specified. Test condition G or max
storage temp, whichever is less.
Hast JESD22 (96 hours Hast
-A118
or or
Temp Humidity Bias (THB)|JESD22 |85°C/85%RH, biased, 1000 hours
-A101
Temperature cycling 1051 100 cycles minimum or as specified. Test condition G or max
storage temp, whichever is less.
Electrical measurements Group A, subgroup 2.
Subgroup 1B 45 devices,
c=0
Preconditioning 1/ JESD22 [Test condition in accordance with J-STD-020 Condition as
-A113 [specified and documented by supplier.
Temperature cycling 1051 500 Temperature cycles minimum. Test condition G or maximum
storage temperature, whichever is less
Electrical measurements Group A, Subgroup 2
Subgroup 2 45 devices,
c=0
Intermittent operating life |1037 As specified.
Life test 1042 Condition A, B, C, or D.
Electrical measurements Group A, subgroup 2.
or
Steady-state operating life {1026 As specified.
Electrical measurements Group A, subgroup 2.
or
Blocking life 1048 As specified.

Subgroup 3
Not applicable

See footnotes at end of table.
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TABLE J-VI. Group E inspections (all quality levels) - Continued.

Inspections

MIL-STD-750 or industry standard

Method

Condition

Sample
plan

Subgroup 4

Thermal impedance
curves (as applicable)

N/A

Each supplier shall submit a thermal impedance (ZeJx) histogram
of the entire qualification lot. The histogram data shall be taken
prior to the removal of devices that are atypical for thermal
impedance. Thermal impedance curves (from Zejx test pulse time
to Resx minimum steady-state time) of the best device in the qual
lot and the worst device in the qual lot (that meets the supplier
proposed screening limit), or from the thermal grouping, shall be
submitted. The optimal test conditions and proposed initial thermal
impedance screening limit shall be provided in the qualification
report. Data indicating how the optimal test conditions were
derived for Zeux shall also be submitted. The proposed
specification maximum thermal impedance curve shall be
submitted. The qualifying activity may approve a different Zeux limit
not to exceed the specification’s thermal curve for conformance
inspection end-point measurements as applicable. The supplier
must support (with applicable data) their Zeyx endpoint limit
proposal when it exceeds the screening Zeyx limit. A delta (read
and record) Zeux shall be determined by the manufacturer and
approved by the qualifying activity for all case mounted devices for
conformance inspection (intermittent Life test and temperature
cycling) end-point measurements. Any exceptions must be
justified to and approved by the qualifying activity. Equivalent
data, procedures, or SPC plans may be used for part, or all, of the
above requirements. The approved thermal impedance conditions
and limit for Zeux shall be used by the supplier in screening, and
group A subgroup 2. The approved thermal resistance conditions
for Reux shall be used by the supplier for conformance inspection.
For product families with similar thermal characteristics based on
the same physical and thermal die, package, and construction
combination (thermal grouping), the supplier may use the same
thermal impedance curves.

N/A

Subgroup 5

Barometric pressure
(reduced)

(required only on all
devices with rated voltage
> 200 V)

1001

See footnotes at end of table.

As specified.
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TABLE J-VI. Group E inspections (all quality levels) - Continued.

Characterization curves required for MOSFETSs.
Characterization data required for Schottky diodes with a

forward current rating greater than or equal to 1 A.

Inspections MIL-STD-750 or industry standard Sample
plan
Method Condition
Subgroup 6 11 devices,
c=0
ESD 1020 As required by E.4.2.1.
Subgroup 7 3 devices,
c=0
Resistance to soldering 2031 See test method 2031 of MIL-STD-750 and H.6 for package
heat 2/ family and test conditions.
Visual inspection 3/
Electrical measurements Group A, subgroup 2.
Subgroup 8 45 devices,
Reverse stability (for 1033 When specified. c=0
bipolar transistors only) Condition A for devices > 400 V.
Condition B for devices < 400 V.
Subgroup 9
Acoustic Microscopy J-STD- Delamination >10% 10 devices
035 from MSL
sample.
c=0
Moisture Sensitivity Level [J-STD- Test is performed to determine moisture sensitivity level in 45 devices,
Classification 020 accordance with J-STD-020. Conditions will be used based c=0
on supplier data available. Moisture level will be the lowest
numerical level (1-6) that has no failures based on pass/fail
criteria in J-STD-020.
Acoustic Microscopy 4/ J-STD- Delamination >10%, no additional delamination from pre- 10 devices
035 stress. from previous
Acoustic
Bake Bake at 125C for 24 hours prior to electrical measurements Microscopy
c=0
Electrical Measurements Group A, subgroup 2. 45 devices,
c=0
Subgroup 10 5 devices
Glassivation Temperature |ASTM
(Tg) E1640
Plastic evaluation MIL-STD- |Type | electrically conductive or Type Il electrically insulative 5 devices
883
5011
Construction analysis  |AS6294/3 |A construction analysis in accordance with AS6294/3 is 5 devices
recommended
Outgassing ASTM 5 devices
E595
Subgroup 11 3 devices
SEE 5/, 6/ 1080 As specified in accordance with the specification sheet.

See footnotes at end of table.
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1/ Initial acoustic microscopy test and preconditioning not required for thru hole leaded non-hermetic encapsulated
devices (e.g. axial leaded diodes, TO-92 packages).

2/ As an option, the manufacturer may submit data(alternate testing) to the qualifying activity for approval in lieu of
performing specific soldering heat test conditions.

3/  After subjection to the test, failure of one or more specified end-point measurements or examinations, evidence

of defects or damage to the case, leads, shall be considered a failure. Damage to the marking caused by
fixturing or handling during tests shall not be cause for device rejection.
4/ Acoustic Microscopy

a.

Delamination by itself should not cause failure of the lot. In accordance with J-STD-020, section 6.2,

additional qualification stress tests may be performed or historical data may be used to assess whether such

delamination has the potential to cause reliability problems in the actual usage.

Acoustic Microscopy method shall be performed in accordance with J-STD-035 and rejection criteria shall be

in accordance with J-STD-020. A minimum of 1-hour bake at temperature in accordance with manufacturer’s

recommendation shall be performed to remove moisture from parts after immersion into the water bath upon

completion of Acoustic Microscopy inspection.

Screening, except for power devices, is performed only at the top side.

Coated Die. The top side of the internal portion of the leads is inspected with polymer die coating. Inspection

of the die area is not required, as the die coating has low acoustic impedance that appears as a false

delamination.

Power Devices. For power devices the bottom side inspection of die attachment may be replaced with

thermal impedance measurements.

Rejection Criteria shall be in accordance with J-STD-020 and potential reasons for rejection shall be

documented. It may include following reasons for rejection:

1. Cracks in plastic package intersecting bond wires.

2. Internal cracks extending from any lead finger to any other internal feature (lead finger, chip, die attach
paddle) if crack length is more than half of the corresponding distance.

3. Any crack in the package breaking the surface.

4. Any void in molding compound crossing wire bond.

5. Any measurable amount of de-lamination between plastic and die.

6. Delamination of more than half of the backside of the die paddle/plastic interface.

7. Complete lead-finger de-lamination from the plastic (either top or backside)

8. Delamination of the lead-finger that includes the wire bond area.

9. Delamination of the top tie bar area for more than half of its length.

10. Delamination over the active area.

NOTE: If rejectable internal cracks or delaminations are suspected, a further detail analysis may be required.

5/ Group E qualification of SEE testing may be performed prior to lot formation. Qualification may be extended to
other specification sheets using the same structurally identical die design.
6/ Device qualification to a higher level linear energy transfer (LET) is sufficient to qualify all lower level LETs.
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