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MILITARY SPECIFICATION

sEMICONOUCTOROEVICES,

GENERALSPECIFIcA1 ION FOR

This specification is awrovd for use bv ai( Depart-
ments and Agencies of the Department of Defense.

1. SCOPE

. 1.1 ~. This specification establishes the general requir.snents for semiccmductor devices. Oetai I
re.Wir_ntS and characteristics are specified in the deteil specificaticw. Fwr Levels of product
assurance rsqui renents for encapsulated devices are provided for in this specification, different i aced by
the pref i$.es JAN, JANTX, JANTXV, and JAW (see tab(e I a). Seven radi at ion harhess assurance (RHA) i evels
we provided for JAWXV and JAMS prduct assurance tevels (see t.bl e lb). These are desi water+ by the
Letters M, D, L, S, F, G, and H foLkoMing the product assurance identifier portion of the prefix. Tuo
levels of product assurarree requirements for unencapsulated devices are provided for in this specification,
different i ated b.+ the Dref ixes JANHC and JANKC. A oarts wr mi Ilim fPPH) aualitv Svstem is used for
documwiw r.nd repoit”ing the average outgoing quality of” discrete s&ico&tor devices SUW1 ied to this
specification, except for devices uhich are inactive for new design. Statistical process control (SPC)
techniques are required in the manufacturing process t. minimize variation in production of discrete
s.anf conductor devices SUPP1ied to the r.quirentsnts of this specificatim.

● 1,2 Identification. The identification for semiconductor devices furnished under this specification
shall be formulated as fot(ous:

Lilll
Product assurance A(pha identificati.a” C~nent Idmtif ication Suffi K

(evel and JAN brad for JANXC at?d JANI+Con[y designation
(see 1.2.1)

nurber (et t ers
(See Wswdix H 30.1) (see 1.2.2) (see 1.2.3) (see 1.2.4)

Reneficia( ccmments (recc.nnendat ions, additions, ddetions) and any pertinent data uhich may
be of use in improving this document should be addressed to: Cannsnder, Defense Electronics

. Supply center, 41rN: OESC.ELDT, 1507 Uitmington Pike, OaYton, OH 45 L44-57b5, using the
standardization Docunent lnproveuent Proiwsa( (00 Form! 1426) ap.?aring et the erd of this

.docunent or bv letter.

ANSC N/A
DISTRIW11ON STATEMENTA. Awroved for public release; distribution is um\imi ted.
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● I.Z. I ~. The fot(wing prefixes sha(( be used as +@icable (see tab[.$ la ad lb).

Prcduct assurance Fartion of the basic prefix for encapsulated devices

Radiation JAN JANTX JAMTXV JAW
designators

M WA WA JAWXVM JANSM

D WA NJA JAMTXW JANSD

L WA NIA JAUTXVL JANSL

R NIA WA JANIXVR JANSR
;

F NJA WA JANTXVF JANSF

G N/A NIA JANTXVG JAI(SG

H MIA NIA JANTXVH JANSH

t
Product assurance w rti.n of the basic prefix for mencapsul ated devices

Radietio. JANHC JANKC
designmors

M JANHCN JANXCM

D JANHCO JANXCO

L JANHCL JANKCL

R JAMHCR JANKCR

f JANHC.F JANXCF

G JANHCG JANXCG

H JANHCH JANXCH

9 1 .2.1.1 Leve[ of oroduct assurmce. The levels of product essurance (listed above) for encapsulated
devices from the [ouest level to the highest tevet sha(( be JAN, JANTX, JANTXV, m+ JANS. A hisher
assurance levek product is substitutable for a lower assurance (evel product.

* 1.2.1 .1.1 Devices substitutions. A device of a higher product assurance Ievet MV be substitute for the
ssm basic psrt nu&r device of a (ouer prcduct essurance leve L. Prcduct assurance (eve(s, in descending
order of assurance are: JANS, JANTXV, JANTX, ard JAN. RHA devices tested to e higher total dose

r-ir~nt ~Y N s*titur@ for the sw basic part -r device with B lower total dose requirement
(see table lb). for nxiat Leaded diodes, where the sane part n-r both with, and nithout a dash one (-1)
suffix. the dash one device is considered to be B higher assurance levet and may be substituted for the non.
dash .& part. For those devices se(ected m voltage tolerances (e. g., zener diodes, transient voitase

sW9ress0rs). the ~fshter tolerance device maY Lm sub-stitutd for one of mm retaxed taieratue. Nondash one
devices are tnscttve for new destgn (whenever dash-one devices exist) .rd dash-one devices shall be used in
lieu of mndash-me devices. JANTX8Pt devices are substitutable for JANTX devices ard JANTXV<P> devices are
Wbstitutabte for JAMTXV devices. Devices having suffix letters L or S or no lead length designator, may be
substituted for each other in amlicatims where the attermte [end length will fit

2
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1.2.1.2 Unencapsu[ ated devices. Two Levels of unenmpsu(ated devices designated JANHC and JANKC are
avai Lab\e. The rsquiret%ents and quality conformance inspection (’a Cl) are as specified in .Pwtrlix H.
Information on a wecific device wil( be as sp?cif ied in the associaceddetait specification for that
device.

1.2.2 c~nent desi.anat ion. Semiconductor devices are identified by the prefix “XIII}. An ‘IX” uill
usuat(y be a &r thst is one 1.=s8 than the &r of active element terminations.

1.2.3 J_dentif ication &r. It is recunnend& that each tm of semiconductor device intended for

standardization b-s assigned an identification, serially, by the Joint E\ectron Device Engineering Counc it, .
council sponsored bv the Electronic industries Association [E IA) and rhe National Electrica( Manufacturers
A?.soci.t ion. The assignment will provide the cc$qmnent designation the identification rusrber.

● 1 .2.4 $“ffix (ecters. The follouing suffix letters may be incorporated in the military type mmber as
app(icab(e.

A,8, C,etc ------- ‘-- Indicates a Uadif ied version MiIich is substitutable far the bgsit
(except L, M, P, R, S, U) Iumbered (r,onsuf fix) device.

M -------------- Indicates matching of specified psremeter5 of seperate devices.
R -------------- Irdicates reverse potarity P.ackag<ng of the basic nur&red device.
Lor S ------------ Itiicetes that the terminal leads are longer or shorter,

respectively, than those of the basic n-red device.
u ----------- --- Indicates unleaded or Surface uaumted devices.
P -------------- Iniicates particle impact noise detection (PIND) screened devices

(fa. JANIx ard JANTXV ~tv).
“r# . . . . . . . . . . . . . . Indicates un(eaded or surface nmunted [rourd end cap diodes).
“s. . . . . . . . . . . . . . Indicates unkeaded or surface mounted (square end cap dic.des).

suffix letter(s) except for P suffix, shal~ be treed and marked on the dwice only when specific device
types are covered by the awdicable associated detait s.pecificatio” requiring the s“ffi.x letters (see 3.7.3
Bmd 3.7.6.1).

2. APPLICABLE DOCUMENTS

2.1 GOVernne”t docune”ts.

2.1.1 &mcif ications. standards. and hardbooks. The following s~cif ications, statiards, and handbooks
form a part of this docm!nt to the extent specified herein. Urdess otherwise specified, the issues of
these doc!ments are those listed in the issue of the Oepartmeot of Defense Index of Specifications and
standards (DSOISS) and supplement thereto, cited in the solicitation (see 6.2).

SPECIFICATION

MILITARY

HIL-S- 1%91

STANDAROS

FEDERAL

FEO-STD-H28

MILITARY

MI L-sTD-730
MrL-sTD-45662

Semicotictor Devices, Packaging of,

Screu- Thread Standards for Federal Services.

Test Methods far Semiconductor Devices.
Calibration Systems Requirements.

(Un(ess otherwise indicated, copies of federe( and military specifications, steniards, nrd handbooks are
available fran the Defense Printi Wt Service Detachment Of ffces, Building LD (custane. service], 7!30 Romins
AVenUe, Philadelphia, PA 19111 -5094.)

3
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2.1.2 Other Government docvrents. drauirrqs. and D.& {icatiorw. The f.al(ouing other G.averrrnent docune”rs,
drawings, ard pub[imti.ms form a part of this dmunmt to the extent specified herein. Un[ess otheruise
specified, the issues are those cited in the solicitation.

DLAM 8200 - Procurmn?nt Quahity Assurance support MarnJa( for Defense
Contract Administration Service%.

NAVSHIPS O967-LP-19O-4O1O - Electronic Equipnent PAV-lA, -2A, emj -3A Manufacture
Designating S@IO(s for Navy Tvpe Ntirs ad Plates for, TM.

● 2.2 Non-Government ti!icat ions. The follouing documents form a part of this docent to the extent
specified herein. unless otherwise specified, the issues of the docunents Ai.h are DOO adoptti sha[( be
those Ii?.ted in the issue of the DWISS cited in the m[ici tation. Un(ess otheruise specif id, the issues
of doctznents not Listed in the DCOtSS are the issues of the docwrents cited in the .O{ imitation (see 6.2). .-

EIECTROMIC IMDUS7R1ES ASSOC1A11ON(EIA)

EIA-55L - Assessment of Dutg.ai”g Nonconforming Levels in Part Per
Hitli On (PPN) (Om adonted).

.

EIA-557
.-

- Statist ic.{ Process control systems.
JEDEC Publication 108 - Distributor Requirements for Nmdling Electrostatic DischarQe

Sensitive (ESOS) Devices..
JEDEc Publication 109 - General Requirement for Distributors.
JEOEC P&dicat ion 116 - Analysis of Cmpcment PIND Test Fai Lurm.

(A@ication for copies shou{d be ad4ressed to the Electronic [&tries Association, 2001 Permsy[vania
Avenue, Wshington, OC 20006. )

(Non-Govermrent scmdards and other pitdicatio”s are nmnatty .sv.ailable from the Orge”izntio”s which
prepare or distrikte the do.unenti?. These docunents also may be available in or through (i braries or other
in fo,-nationnl services. )

2.3 Order of precedence.
o

In the event of a conflict betueen the text of this docurent and the references
cited herein the text of this docun?nt takes precedence. Nothing i“ this domment, however, supersedes
.s#icable Iaus at?d regu[ot inns tm(ess a specific exqtion has been obtsined.

3. REOUIREMENTS

● 3.1 General reuuirerents. The individual device requirements sh.s(( be as specifisd herein and i“
accordance with the a@imbke associated detail specification. The genera[ requirements of referenced
docunents sha~~ also w@y. OIIky devices or die listed or +proved for listing on the auatif ied Prcducts
List (QPL) uhich are inspected for and meet all the requirements of the a&@icabie associated detail
sp?cificatim for the a@icabte pr.sduct assurance Ieve( shat( be nwrked and delivered as JAN, JANTx,
JANIXV, JANTXVM, JANIXW, .EANIXVL, JAW)(VA, JANTXVF, JANIXVG, JANTWH, JANS, JANSM, JAN30, JANSL, JANSR,
JANsF, JANSG, or JANSH devices, JANHC or JANKC dies. Govermnent source inspection sha(t be required
(see 4.1.1). Untess otherwise specified, aLl JANTXV requirements 8WIY to JANTXVM, JANTXVD, JANTXVL,
J&NTxVR, JANTXVF, JANrxvG, and JANTXVH devices and E=([ JANS requi.ementm apply to JANSN, JANSD, JANSL,
JANSR, JANW, JANSG, snd JANSH devices.

● 3.2 Cor,flictinq requ iremetm. Nothing in this d.actsmnt or the docunents referenced herein supersedes
amt icable laws or regulations miess a specific exa_rpt ion hes been obtained. In the event of Conflict
between the requirements of this specification and the requirements contained in the associated detai(
s~cif ication Qr other referenced docwnents, the fallowing order of precedence shall rI@y:

First:

second:

Third:

Fourth:

rhe associated detai~ specification.

This s~cificatio..

A#i.able d.amre”ts as specified in 2.0.

Other Gover!vnent, industry, ard manufacturer specifications, starxlards, and data sheets
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● 3.2.1 Referefue to associated detail soecificatfon. For purposes of this specification, b!fwn the term
uSW=if j&. IS “S~ uith~t refere~e to a specific .dcarfent, the inteded reference iS tO the a*S~iB~~

detail specification.

3.3 Qualification. Devices furnished under this specification shalt be prcducts ~ich hsve been (isted
on or approved for tistins on the QPL (see 6. S).

● 3.3.1 C~f. Manufacturers who offer the prCdUCtS 0S
described in this specification shalt provide nritten certificaticm signed by the wrpsny or corporate
official *O has management responsibility far the prcducticm of the products, (1) that the product t-sing
F.UWli4 has been Qwufactured and tested in accorbnce .ith this specifier.tian ad conforms to all of the
*wir*ntS as s-ifi~ herein. (2) thst sII pr~ts are as ~scriw On the certificate *ich
accmpsnies the shifrnmt. lhe responsible of ficis[ may, by dcrumented authorization, designate other
responsible individuals to sign the certificate, Lw.Jtthe respemsibility for can farmance to the facts .ha(t
rest with the resp@osibLe of ficlel. The certification shall be confirmed by docunentat ian to the Goverrrmm
or co users uith Government contracts or subcontracts, ?egardLess of uhether the products are acquired
directly fcan the msmtfacturer or fran armther scurce such as e distrilwtor. Uhen other scurces are
invo(ved, their ecquisiticm certification Ghat[ be in addition to the certificates of conformance and
acquisition traceability provided IV the manufacturer snd previous distributary. 10 no case shall the
manufacturer, s certificate be attered or shou signs of alteration. The certificate sha(l include the
fottowins information:

a.

b.

Manufacturer documentation:

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(s)

(9)

Mamufecturer, s name and address.

Custcmerts or distributor, s mzne ad sddress.

Device type, product assurance (evet, and detail Specification IW7ber.

Lot identification cede (inc. (uding assembly plant c@de).

Inspection date and latest reinsps. tion &te.

Quantity of devices in shipnent fraa manufacturer.

Statemsnt certifying prc.d.tct conformance and traceability.

Sigrrature and date of transaction.

International standardization agreement (ISA) cotmtry, s quality conformance mark.

Distributor dacunent ation for each distrititor:

(1)

{2)

(3)

(L)

(5)

(6)

(7)

Dir.tritmtoras name md address.

Name and WkIress of custcmer.

Oua”tity of devices in shipment.

latest reinspection date, if apptic.ble.

Certification that this shiffnent is a part of the shi~t covered t+. the !!mnufacturer, s
documentation, awl an attached copy of the manufacturer, n .ariginsl certification.

signature ard date of transaction.

Authorized dealers ad distributors have hardled the products in accordance with
the requirements of JEDEC pub(icatic.ns 108 and 109.

5
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● 3.3..2 Qualification to RHh levels. Ou.alificatic.n to an RHA tevel shall consist of qualification to the
r+propr iate prcduct nssurence level (JAflTXV or JAMS) plus group D inspections and tests (se@ tab[e Vi).
RHA (eve(s are &fined in tab(e lb.

● 3.6 yrcduct assurance r eauirements. Devices furnished tier this specification sha[t coD@y with the
tt@icable qua(ity assurance provisions of section 4 herein, and shatl be prepared for &livery in
accordance with section 5. Oua[ity assurance related to semiconductor sensitivity to e[ectr.astatic
discharge (ESD) drxrage is provided for in this specificst ian by cate~orjzin~ s~ic~tors intv three E$DS
ctasses (classes 1, 2, and 3). In addition, seven RHA Levels (M, D, L, R, F, G, and H) are provided for
those Semicorduct.ars qualified to the radint ion har~ess levels as specffid in 4.7.7. Product asswance

r~ir=nts are Wmnarized in tables IS ~~ lb.

3.6.1 RCWirEfTiWtts sunnary. Tab(es la and lb sumnarize the pro&ct assurawe and RHA [eve{s find
requirements. TO offer any of the product assurance tevels as specified in tables la or lb, the
manufacturer must use uafers that have ken manufactured i“ its mm United States uafer faci{ity.

3.L.2 Prcduct assurance program. As a preccmditicm to manufacturer certification ard device
qua[ifi.at ion, 8s aWtic.ble, the device manufacturer shatl estabLish and inp(ernent a prcdut assurance
program as de finvd in .s~tiix D. The mm-tufacturer sha(( B(SO w.dmmit a program plan for amro’al as

.

specified in apperdix D (see 30.1.2) arm+sha[( provide for a manufacturer facil icy survey by the qualifying
activity. The prkt assurance program ad program ptan sha([ be subject ta periodic review and audir by
the G..errzrent to assure inplfsnsntatim, cci-rp(ianc.e, and extension on a 2-year basis by the qualifying
activity.

3. L.2.1 Chan.aes to the Prouram documentation. After a manufacturer receives approval of its pro.=ixt
assurance program, no changes in prcduct design, mnteria(, process, or controt shall be implemented without
a concurrent change i“ the program docunentsti.an.

3.4.2.2 Manufacturer certification rw irenents for 0[1 Dr.adwt assurance levels. Manufacturers of
semicaruiuctor devices sha(( meet the requirements of 3.6.2 end also shalt meet certification requirements
for the specific production line or Marufaeruri”g and testing faci[ity (or 8peCif ied portions thereof).
Certification requirm”ts shatl be as specified in section LO of a~rdix O herein. Uhen the qualifying m
activity determines on the basis of a me.mfmcturer survey (see 3.4.2) that the manufacturer is e(igible to
quatify the prcduct, the manufacturer shall recefve written notification of such eligibility which sha([
specify the technologies and the associated facilities within the manufacturing Iocot ions that are
certified. Certification is narmaliy valid for 2 years and can only be te,-mim+,ted by uritte” Notification
frun the qualifying ectivity. Ouring the d.mtion of the certification, the manufacturer is subject to a
periodic review by the qualifying activity or its representatives. Certification will not nOrma\ly b
extended beyord the 2-year period without a re-eudit of the manufacturers f.scility for cotiptiance with this
specification.

3.4.2 .2.1 Certification a~its. After initia( certification, a certification ~tiit tem ~iil
Pericdicniiy exnmine the mkmufacturer, s fe.ci (ities and equipm”t, review the processes m+ techniques, e.ti
audit the inpl.mentatio” of the prcduct a.swance program p(an ad recor&. The date, (acat ion, time of
atiit, and extent of participation of su@ier persorvtel required to ncccirp(ish the task Ui(l be established
on a schedde thar is wtun([y acceptable to the qualifying activity or its representative and the
mmufacturer. On cm fp(ecinn of the mdit, the Fnanufactumr wi~~ be provided an amjir Critique md wilt
subsequently be provided with a uritten ?e~rt of the resu(ts of such an e.udit. A schedu(e far correction
of rmy significant deficiencies wiLl be required and will subsequently be reviewed for ccn@et.?”ess,
adequacy, end timeliness of crmrnit ted closure actions.

3.4.2 .2.2 Loss of certification. Loss of certification for any certified tine sha({ result in remova(
frcm the OPL of ail aWticable devices. The manufacturer may lose certification for fa!Li”g 1.:

a.

b.

c.

Have any semiconductor device fr.an the, certified line Listed on the QPL within 2 years after dete
of certification.

C~lY Mith the retluirements of this specification,

Ailow the certification team sccess to the operations and docwntnt ion as required by section 40
of npperdi x 0.

6
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●

..

3.4.2 .2.3 Reinstatement of certification. ffanufseturers nEIy have cert( f i cat i on reinstated by
successfully ccapletinu atl the requirements referred to in this specification, or psrtions thereof as
directed by the qualifying activity in order to remedy the deficiencies amd assure caI@ iance uith
certification requirements.

. 3.6.3 Chcmqe c.f .aml if ied rrtic. After qualification, the manufs.cturer E.hal L notify the qual ifyios
~ctivity prior co the release and shipnent (for JAMS prior to I ine iop{ement ationexcept for evaluation
s~les) Of Prtict wh!ch undergoes any charm.! in the prcduct or product e.ssurance program which off ects
per formmce, quality, appearance, re(iabi Lity, or ititerchangeabi I iry. Changes in design, materiels, or
processes for any device must be processed jn accordance ui th estsbl iBhed change controL procedures for al 1
affected doc.unents (see 30.1 .1.5 and 30.1.2 of appendix 01. Such notification shali inctde e thorough
description of the proposed chmge and a suggested test plan desisned to demonstrate that the change Mitt
not rdv.?rse[y affect per fornw,ce, qua Lity, reLiabi Lity, or interchangeability and that the changed prcdtmt
wi(t continue to meet the specification requirenwnts. The .aualifying activity ui(l revieu the proposed
change ard test P( cm and advise the manufacturer of the testing required to obtain approvai of the proposed
change. lhe cuL@eted test res”Lts shBt( be submitted to the qualifyir@ activity for rewieu ard the
manufacturer shal 1 be noti+ ied of awrovak or disa$prova(. Af rer aIXXove. L of the design change, al I prcduct
inventory of the old design wsr be suhnit ted to QC1 within 6 months, unless authorization is extended by
the qua[ i tying agency. Untess the design change has bee” reqdred to correct or etiminate e verified design
defect, f ini shed devices Q?WVJfe.ctured to the previ oust Y .Wraved design uhich are in inventory or in process
of testing (i. e., inspection lot identification cede assignsd) ui([ remain qualified onty until that
inventory is dep(eted. The previously amrove+ desiun vi \l not remain qualified if the design change has
&en required ta carrect or el imimsce a verified desiun defect. Changes representative of those that are
subject to this retirement are thnse shonn in table [c.

● 3.4.3. ! Ak\c.wable alternate desia”. Mater ia[s, amd construction. only rme device design is a((owed for
JANTX ad JANTXV per manufacturer. For JAN5 devices, only one design is all.sued per msnufactWer, and it
may differ frun the design of athe. product assurance levels. For radiation hardened devices of e.(( (eveis,
enly one design is ?1 Ioued, a!?d it may di ffer frun the design of c.mradi at ion hardened dwices, Uith the
approval of the qualifying activity (see 3.4.3), design uater ial ar!d construction alternatives for qua Lified
device types may be allowed only far a timi red tires. An airerr?ate design .stlxni tted for a$proval rmst be
definitive of .s1( pertinent C.anstrWt ion features. Part i.adar de. ign features are not interchangeable
betueen awroved designs. A single inspection lot or sub[ox, in the case of tots nwde up of subtot5 of
structura(ty ident icat devices, shall contain CVNY one approved design, mater in{ ati construction so that
h.anogeneity is preserved within e given Lot identif icati.n code and device type. The qualifying activity
shall be notified of the first tot incorpornti~ the change ard the (ast lot af the present e.xi6ting design

and et f ect ive dote codes far each. If the existing design is to be maintained, the manufacturer shal{
justify the retention, subject to Bwrovat by the qua(ifyipg activity. The qual ifyin9 activitr maY
~riadical IY idsntify specific a(ternate designs by device type and det~il specification and request
justification for continued retem ion of thin specific a(ternate desi~n.

3.4.4 GOverrment source i“sce. tire. Goverrmrent source inspection and acceptance in accordance with table
la arm’ epperdix D is rewired on all ‘,JANSSbrarded Semicond.!ctors del ivered to this sp.?ci f icati on. The
inspection sha(i be per foroed by the designated Government agency (see 4.1.11.

● 3.4.5 PPn qua(itv tevelg. lhe quality of lots that have been subjected to and have passed the 100
percent screening inswct i ons of tab(e 11 (or unscreened devices at the option of the man”f acturer) shn[ ( be
estsb( i shed and ~intained i“ accnrdarca with 4.7.4,1 w,d EIA-554. Individual PPM (eve(s for PPM-2 shat( be
cQWutecf fOr tabLe I I 1, subgroups 2, 3, ml 4 and ix ceport6d indivi@a(Ly for each subgroup. The sun of
these shrill be reported as the overall PPM-5 defect ieve(. Data collection rust begin by 30 Ju(y lW1, for

s@9rows 2, 3, and 4. Oata rqmrtinu shaL! be avaftabLe upnn request.

3.5 Term. definitions. atbreviati.ns. arid s*{s. For the pmpoae of ccimwn understanding, usage,
preparation of assmi ated detail specificatf.ans, and the recording of data, the terms, definitions,
abrev i at ions, & symbols contained herein, in the ewendixes, referenced domrents, and in the .SS.JC iated
detail s~ci ficatims shall awIY.

7
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I
3.6 ~.

●
Design, construction, and rrat.mists for devices furnishsd under

this specification shall be BS specified herein or es specified in the associated detai[ specification,

I 3.6.1 -. Al( packaged devices Wp@ied tier this specification sha(( be hermetically sealed in
g[ass, m$tat, or ceramic (or ccabinationk of these) packoges. NO organic or pztwric materia( shall be
used as a patkoge or psckage sea(.

● 3.6.1.1 Moisture content. lhe nwisture content of the sealing environment shall be cootrok(ed. The
interns{ nmi.$ture content of device packages with an inteme.{ cavity greater then .01 cc sha[[ not exceed
5,000 PPM hen tested in accordance uith method 1018 et +1OO”C. At ( manufacturers sha( ( exercise package
internal moisture c.smrent Monitors at key locati~ in the manufacturing f[ow. lhe fnternal water-vapor
content test my be p=rfornwd at the opt icn of the Ittat?ufac. t”rt?rs. l.!ten the jnterna( water-vapor c.ante”r
test is psrfonnsd, the sqles shall have been subjected to screen 3 of tab(e II, or equivalent; not
required for devices uhich are inactive for I-W desis”.

.-

3.6.1.2 OKk’qen content. A(t power devices mith soft soLder die attach shaLl have the internal axygen
content of the seal inn envi rormenr contro( (cd. lhe interna( ox~en content of the device package shel I not
exceed 2,000 PPM at +1OO”C. The interns{ oxygen content rest may te per f.arfmd at rhe option of the
Qmrufacturer$. Uhen the inrernn( content test is performed, the snnp(es shal I have been subjected to screen
3 of tab(e 11 or equivalent; not required for devices which are inactive for new design.

I
● 3.6.2 Fun!!us-resiscsnt mater ia(. External parts of the semicorduct.a? device ahrtl I be inherently
rtomutrient to ftnvws.

● 3.6.3 )let%ls lnternat surfaces shat( b.? cepable of resisting progressive degradation uithin a—.
hermetically seated package. Externat M@tel surfaces sha(( be corrosion resistant or sha[( be p(eted or
treated to resist corrosion. Device package nnteria( shatl be free of burrs and other potential partic. (e
contamination.

3.6.4 Screw threads. Standard screu threads ( isted in FED-STD-H28 s68[( he required for a((
semi conductor devices uftere screm threads are a mechanical r.?qui rement of the device.

● 3.6.5 Interns{ conductors. Interral cor!ductors which are in thermal contacr with a substrate along their a
entire lengths (such as rnsta{( ization strips, contact areas, ad banding interfaces) shall be designed se
that no Prop@Ply fabricated conductor shatt experience, at device nnximm! rated current, a current density
in excess of the vat”es shorn MOW for the a~iicab(e conductor material including O((ouances for worst
case conductor ccapos ition, cross-sectional area, normal prcdwt ion tolerances on design dimensions, wd
actuai thickness at criticai areas, such as, steps in the e[evatim or contact uindows:

Maxinun allouab[e
~ teria L conr inuous current density

(RMS for m [se abdications)

Alunirn-rn cW.W wrcent PJre or doped) 2 x 105 mTpslcu?
uithout g[assivatim

A[unimm (W. P9 percent FWe or doped) 5 $. 105 Elmpsfcl#
uith Qlassi vation

Go[d 6 X 105 OUQSICU?

All other (un[ess otherwise specified) 2 x 105 au+.sJcI#

3.6.5.1 Wire bonds. Thermcmmpression Medae 6UD3S shal \ not be uti I ized when atuuintm wire is used.

a

3.6.5.2 D~q. Pure g(ass s,hatt Wt be used far device die mnmti”g.
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3.6.6 Silicon transistor rnetallizat ion rmotective coatinq. A(( silicon transistors Hfth %naxi!mm roting,”
of (ess than 6 watts at TC of +25”c, shal I have en inorganic transparent protective overlay material on the
active Eca[tizaticn (excluding the boding psds). For JAW devices, the minim deposited gtessiwat ion
thickness shall t-s 6,000 A of Si02 or 2,000 A of Si3N4. The glass ivatio” shall cover all electrical
con&ctOrs on the chip except the bmdins pads. For JAMS devices, a minimm of 0.050 MU (2 roils> distance
shall be maintained betueen all moated c~ting paths, except bf!ere the ftmctiorna[ performance
psraueters of the device require c1oser spacing.

● 3,6.7 Material rescriction~. The external surface of pncknge, header, or f(ense shall be finished end
not have any depression or cavity, mless it is part of the original desisn. External psrts, etements, or
coatlnss shat\ not bl inter, crack, (excluding glass me”isc~l, outgas, soften, f (au, or exhibit defects that
adversely af feet storage, -rat icm, o. envi rmntenta I capabi I i t i es of mnicondxtor devices. Organic or
polymeric materials shall not be used .sXterna( to the package to Increese size or dimetuiow. For JAN,
JANTX, and JANTXV the use of silicone or organic materia( inside the packages, shall be eWroved by the
Wa\ifying activity. Desiccants shall not be tm?d. For JANTX. JANTXV, or JANS d-avices, si Iicone or organic
materials nay Ix used. for JAMS devices, silicone or organic msterials MSY only be used tien specified by
the associated detail specification. For JAMTX, JANTXV, or JAMS, the qualifying activity sha[ t evaluate
processing conditions of the materis[s before grsntirs spprwal. Polymer impregnations (backf i 1[, etc. ) of
the packages shal I not be permitted.

● _: Packages containing beryiliun oxide (Beo) shall be marked in accordance with 3.7.3.2 and sha((
not be grwnd, machined, sandblasted, or subjected to any mecha”i cat IIperat ion which Mi 1I prcdvce dust
containing any beryil iun cmpound. Packnges containing any bcryi{iun c~und shsll not be subjected to
any chemical process (etching, etc. ) which wil 1 produce fumes containing beryttim or its, c~unds.

● 3.6.7.1 Organic materials ard siLi@nes. If organic umterials and si I icones are used inside the package,
awroval of the qual ifying activity shall be required ard the fottouing information shal 1 bs providti to the
Waiifying activity for awroval consideration:

a.

b.

Identification of the specific nmter ial(s) end !nmufncturer( s).

Detai Is of the awlicat ion cure cycle, preseal bake, sea(, cd my other special processing
required. (Maxiuun curing temperature shall not be exceeded after curing).

A brush shal 1 not be used to q+ty organic material or sil i cone. Any wire bonded device with an
excessfve bui[dkp of organic material or siLicones &yond a narmsl fillet her the heel of the
band uire is prohibited.

Five rrmdranky selected devices shall be provided for moisture eonte”t eti c.anraninatio” ana~ye. is.

c.

d.

g 3.6.8 Heta(lurg ical bmd for JANS axial diodes. AL( JAMS dicdes (excluding Schottky barrier and point
contact ultra high frequency (UHF) devices) shel I be metal lurgicnl [y boded at the interface of any
mechanical cmvtect ion within the asseniiy of the device (see 30.14.3 of appendix A for axia L (e& diodes).

3.6.9 ReQUi Wme”ts for JAMS tra”s istor st WCt”re.

3.6.9. \ Meta\\izat ion thickness. lhe minimrn mstallizet ion thickness shall be 8,000 A.

● 3.6.9.2 Interna[ wire si~. The internal wire dim?ter shalt be .0009 inch (0.023 urn) mininun for
aluminum and .0007 inch (.018 rim!) minitWn for gold wire.

3.7.1 I@rkinq on each device. The fol towing marking shalt be placed m each encapsulated semiconfktor
device and shatl be iegible at time of shipmmt.

a. Polarity mnrki”g, ~en app(itebte (see 3.7.5).

b. Type designation (see 3.7.6).

c. Product asswe.nce (evei. The P suffix (when awlicable, see 3.7.3).

9
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cl.

e.

f.

9.

h.

i.

j.

k.

ISA cmmtry,s quality conformance mark (uhen arp[icable, see 3.7.6.1).

Msrtufecturerts name, trademark, or identification (see 3.7.10) ardlor ue.nufacturer, s designating
s@OL (see 3.7.7).

Lot identification Cede and cede of asstily plant (see 3.7.8 and 3.7.8.1).

Serial -r, if awlicable (see 3.7.9).

UIMUS~rtion .f the part or ldentj$yj~ Mhr (PIN) Of a“ axial (aaded Or surface molnlt gias S

diode.

Electrostatic discharge sensitivity (ESDS) identifier (See 3.7.3. f).

Cotmtry of origin (see 3.7.8.2).

specia~ marking (see 3.7.3). herv[liun oxide identifier (see 3.7.3.2).

7tI.9 mx iaun mark irw connensurate ui th device size ard the nknave order of precedence shal L awIY.

3.7.2 Markinq on initia( container (wit mckage~. All device msrking, except for polarity and seriaL
_rs, shal 1 also spear on the unit package used as the initin( protection for detivery.

3.7.3 special me.rkina. If any s~.ial nmrki”g is used, it shall in no uay interfere uith or obscure the
marking required in 3.7.1. The ‘lP,, suffix marking far PIND testing (see 1.2. L ard 3.7.6.1) may follow the

tvp? ~r or be marked my place on the device uithin the marking area.

● 3.7.3.1 &DS identifier. Uhen a devicens ESDS c(ass is determined bv the ESDS classification test (see
4.5.2.1 and L.5.2 .2), the devices represented by the test sha(l be Mrked ES follo.$:

a. class 1: l,W V and bdou - & - singke equi(atera( triang[e out!ine or solid (sti(( acceptable .s
pi” one designator).

class 2: 2,000 V to 3,W V - AA - dcub(e equilateral triangle outline or solid (sti[( acceptable
9

b.
as pi” one designator).

c. class 3: 6,000 V to 15, W V - M designator.

● d. Nonsensitive: Above 15, W V - m designator.

3.7.3.2 Bervtliun oxide Wckage identifier. If a semiconductor packege contains beryl( iun oxide
(beryll i a), the device sha L1 be msrked with the designation ,BeD’.

● 3.7.6 Marki”q legibility. Harking sha[L re+rain legible after al( tests. Marking damage caused bv
mechanical fixturine shall not be cause for lot rejection. Oevices having dmnagcd markings shall be
rsmsrked prior to shipnent to insure Iesibil ity.

3.7.5 P.larit markin ofY q unidirectional dicdes ard thyristors. The pelariry shn( [ & indicated by one
of the follouing methods.

3.7.5.1 QEl@.

a. h diode gratiic smtbaL or arrou uith the arrou pointing touard the cathode termina[ for foruard
bias.

b. h single contrasting color band or a minirrun of three contrasting co!or dots spaced arourd the
psriphery on the cathode end may be used.

c. An ESD identifier may be used to irdicnte pelarity for sensitive devices.

10
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3.?.5.2 Wfris tars. A sraFbic .vubd for a thvristor !dith the arron Pint i nB touard the cathode termi nai
(for stud-mounted thyristors only).

3.7.6 ~ desiqnariog. Each semicomd.tctor device shall be marked uith the type designation which shell
be fornadnted as shorn in 1.2.

● 3.7.6.4 JAN brarded PPef i x. The t~ ntmber of B\ i semicancbctor devices ecqui red to ati meet i“g the

r~frmnts Of this specification and the a@icable associated detai I spscif icstion sha[[ bear the
oF@ icabte prefix (if manufactured in the U.S. I. See 1.2.1 for e.vai~abie prefixes. [n the case of small
size Semiccductor deviees, the #tbrevia ted prefix J, W, JV, JVN, JvO, JVL, JVR, JVG, JVF, JVH, JS, JSH,
JSD, JSL, JSR, JVF, JVG, or J5H my be used.

● 3.7.6 .1.1 The JMI brand registered u.$. Goverrmmt certification mark. The JAN br.md is a registered
U.S. Governnsnt certification mark as runber 50AA60 bv the U.S. Patent Office. and its nodication sha(l
constitute certificaticm by the manufacturer the.! ail’ tests of the aF@ Icab[e” associated &tai I
specification and this speci f icacicm have been satisfactorily ccc@eted: that verifiable test data ui I I be
retained in files for not (ess than 5 years; and that uithi” the specified time period, test date wilt be
made avai [ab(e for on-s i ce revi eu by Government ,-ermesentat jves uuon reauest. in the event that a lot fails
to pass inspection, the manufacturer sha[( rema.e or obliterate w“ithin 30 days the JAN or J prefix frun the
Swie testsd ad aiso frc.n 8(( devices represented by the s~le.

● 3.7.6 .1.2 ISA certification mark. For prcd.mt totaLly o!sfwfactured outside the U.S. tier B ratified
ISA, the quality canf onwsnce cerc i f i cat ion okwk of the country in * ich the prcduct was manufactured shs! (
be used in place of the JAN brand, except uhen the JAN certification mark is actualiV a part of the mi l{tary
PIN. Then the ISA certifjcet ion mark shal I be marked on the device in atiit ion to the JAM pref ix.

● 3.7.6 .1.3 Purch8se order ,eau i rements. The JAN brand or the abbrevi et i ons shal ( not be used on any
semi conductor device acqui rsd tier contracts uhi ch permit cm rsqui re any changes co this SF.?ci f i cat ion or
the appl icab[e associated detait specif icat i.”, except for:

a,

b.

c.

d.

Lead length.

Finish.

PINO testing. PIND scre.ming to requirepsnts beyond those specified herein may be
performed only uhen irpsed by the acqdisitiam docunent upam the cmpanent maw facturer.
A neu PIN uill be created in accordance #ith 1.2.4 md3 .7.3. Devices uhich pass such
screens may be JAM branded or nw retain the JAN brand if a[ready marked. A([ devices
failing such screem shall nnt be JAN brrded o?, if aiready marked shall have the JAN
brand reouved or the device destroyed.

Lead formiiw. The forming of {ends shail F6t be performed except far sfecific custcmer
P.IFchBSe orders where the tot is controlled thmvshwt processing by specific I.at
traveter$. The bsrd shall nat bs ctoser than .050 inch (1.27 mm to the glass seal. If
lead formina is performed, a hmneticity test shalt & performed in accordance with tab(e
II, screen 7.

* 3.?.6.2 RHA designate, The \etters M, O, L, $, F, c, e.mdH fo)touing the JV or JS Wrtion of the JAN
prefix indicate the (eVet of RHA. Parts which do not have an RHA desianotor either have net been tested
for, or heve not passed IWA testins.

● 3.?.7 Manufacturers desigmtimq svnbe.L. The ,WwIfrmturer, s designating s@oL (NAVS)+lPS 0967-LP-190-
6010) shatl be .ss listed <n the OVL and assigned by the qvaiifying activity. The s@.01 shall &l U,& .Oty
bv the msnufe.turer to ubom it has been assigned ard on(y on those devices manufactured at that
Manufacture.ls p{anr. In the case of smatt devices, the osmufacturer, s desismat ina svnbok may ix!
abbreviated by unitt ino the first “C*S in the series of letters.
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3.7.8 Lot identification code. Semiconductor devices shat L t-s marktd by a .cde itiicaring the Last week
of sealing for the inspection lot accunl ation period. The first tuo rn.miners in the cvde shaL( be the 18St

two digits of the dr of the year. The third arml fourth nutbcrs sha~l be tuo digits indicating the
catendar week of the rear. MIIen the Ma&r of the week is a single digit, it shall be preceded by a zero.
Resoling frcm (eft to right or top to kwttcsn, the cede !nmher shell designate the year and week. men mare
than one [01 of e device type sealed kithin the same b-ueek pericd i8 submitted for 9CI, a tot
identificatim suffi X letter 6hBll be chosen, consisting of 8 sirm[e capital letter, and shail q$ear cm
each semiconductor device inmediate(y following the date cede. This tetter Sha(( be chosen by che
manufacturer so that each inspection lot is wtique Ly identified by the Lot identification cede and by the
tot identification suffix letter, if one is required. In addition, for JAMS, each device shall kw3traceable
to n uafer lot.

3.7.8.1 code for assRMY Dtn.ts. If the devices are asserdid at an assembly plant other then the basic
plant, the tot identific. rim code sha(( iwtude 8 sins(e tetter bhich unique(y identifies the plant or
coumtry u+ere the CISSFA{Y plant is (ocated. Iihen the full name of the c4Lmtry of asshty in which the
device is assenb(ed is marked on the device, the (etter cede is hot required. This asseIMY p[ant
designator sha(l oweer immediately preceding ard adjacent to the date cede. The asst!rbty ptanc designators
“ill b ti$ted uith the sddresses in the OPL.

9 3.1.8.2 Country of ori.ain. Country of origin if ocher than UsA, determination and nnrkings for
semiconductor devices made in a foreign country shall be in accordance with United States Custraos ruiings.

3.7.9 ~n. JAMS devices ‘and, when specified, other device [wets shall be marked uith a unique
seriat ntmber assiwn?d consecutive~y within the in?.pect ian lot. JANS devices shati be nwksd uith the
seria( nwber prior to the first electrical test in screening, ard inspection tot records $ha[t be
maintained to provide traceabi(lty fran the serial nudxr to the specific uafer inspection tot frca mhich
the devices originat-1, For smell devices with insufficient area for serialization, merat iead or W c.ws
mBy be used.

● 3.7. 10 Atanufacturer, nwne at4reviati0~k. At the mmufacturer,s option, dwices stq@i@
to this sp-edification may be marked Mith the device marwfacturer, s name, e.kbrevi ation, or trademark in P{ace
of the designating sW[ described in 3.7.7, except for a nwwfncturer with nsdtiple facility Locations.
The identification of the equipnent manufacturer may a~ar m the device oniy if the equipment manufacturer
is also the device manufacturer. The name or trad.amrk of only the originat manufacturer shall appear on
the device or initial container. Rebrmding shall not be permitted.

3.7.11 Markinq option. Except for serialization, the manufacturer has the option of awki”g the entire
lot or only the swp(e devices prior to inspection. If the manufacturer exercises the option to mark on~y
the SEIWIS devices, the procedure shall be as fo(tws:

a. The &m@e devices shall be marked prior to per fonrance of qua(ity conformance or qus Lific.t iOn
inspection.

. b, At the co@4t ion of inspection, the msrking of the sample devices shall be inspected for
conformance uith che requirmnents of 3.7.1 wd 3.7.4.

c. ?he inspe.c ion Lot represented by B conforming inspection sanpie sha[( then be marked and any
sp-ecified visual and uechanicak inspection p?rformed.

d. the marking riWeri81s and processi~ n$plied to the inspwt inn [ot sha(( be to the same

specification as those used for the inspection sanp~e.

● 3.8 Uotkmanshi@. Semicwiuctor devices shell IM manufactured and processed in a carefut end workmanlike
marmer, im accordance mith god design ad sound engineering practice, sti to the require!wtts of this
s.pecificnt ion.

3.8.1 Lead finish. The finish system cm 611 extsmat (ends or termina{s shall conform to one of the
ccubi nations listed in table Id and to the thickness and ccmpsit ion requirements of table le. The finish
system she Ll also conform to the requirnnmts of 3.8.1.2 and 3. S.1.4 uhere applicable. Lead finish
rWi RIWntS are nOt .walicabie to specifications which are inactive for new design.
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3.8.1.1 Package ●lement (other than lead or ierminat) finish. ExternaL metallic psckage elements other
than leads e.rd terminals (e. g., lids, covers, bases, e~ seaL rims) shall met the appiicabte mvirO~ta[
rCWirRTIMtS uithwt additi M91 finishing of the base raterials or e[se they shall be finishd so they meet
those r~ircments using e finish system conforming to me of the ccnbinations listed in table If, and
conforming to the thickness and ccmgasitim r~iranents of table le. The finish system shall also conform
to the r~irements of 3.8.1.2 ard 3.8.1.4.

3.8.1.2 Hot solder dip. The hot sok2er dip shall be homgeneaus and shall be a~l ied as follows:

● a.

b.

All cut(ines with hot sotder dio over cam Limt coating. The hot solder dip shall ●xtend to uithin
0.05 inch (1.27 mn) of the seating piate Cminirmm). For ie~iess chip carrier devices, the hot
solder dip shall cover a minimn of P5 percent of the metal lized side constellation or notch and
metal lized areas above and beloM the retch, except the index feature if rwt comected to the
ce.stellation. Terminal are. intended for device rmmmting shall be capletely covered as required
by MI L-STD-730 s.lderability teSt. For stud mnmt the solder shall ●xtend .050 inch minimn be~ow
the terminal hole.

All outlines with hot solder dig over kuse meta L. or noneamlia”t coating (which are subject to

corrosion resultinq in lead degradation). The solder shall extend to the gL8ss seal or point of
emergence of the m?ta((ized contact or (esd thrauuh the p=kase w8((. If soLder is W@ied UP to
the seal. a hennet icitY test (method 1071. smmie size (116 devices, c = o)) shall s@went~Y ~
perfoti ad pEssed. “An external visual exminntion (method 206S, sample size (116 devices,
c . 0)) may be performed in lieu of the hermet icity test for non-transparent 91ass encased
double PIU9 noncavity axial lead diodes. Alterfmtely, the hot solder dip IIUY exte~ tO
within O.O5 inch (1.27 run) of the seatims plane (minimal, provid~ a salt at~sphere teat
method 1041 sqle ptan 22 devices, c = O s@sequently be performed and passed. For
Ieadless chip carrier &vices, the hot solder dip shall cmpletely cover the metal lized
sfde caste tlation or notch an m?tal lized areas above ard below the notch, except the index
feature if not connected t. the castetkatian.

3.8.1.3 Si[ver—. The lead may be solid silver or the lead finish may be silver clad or silver plated.
The silver shai L be a minimxn of W.7 percent pure. Silver clading thickness shalt be a mininunof 250
micro inches (6.35 P). A matte or semi-bright plated finish is alloMd. The silver plating thickness shalk
be a mininunof 100 microinches (2.54 #n) ml a maxi-of 425 microinche$ (10.80P). Silver platin9 aS a
final finish, shall not be used direct Ly over co%r.

● 3.8.1.4 Tin and tin-lead olnte. Pure tin finish shall not be used on any internal or external package or
lead surface. Lead finish sha LL not use pure tin. Iin-tead ptate sha(( contain three percent Lead as a
mininun (see table Ie). Pure tin finish (including Wre tin undercoating) shall be prohibited. For JAN
level, pure tin is acceptable in accordance with table le. herein.

3.8.2 Rework provisions. All rework permittd on devices manufactured tier this specification shall be
accomplished in accordance uith procedures ati safeguards documented in accordance with apperdix D and
available for review by the qualifying or acquiring activity. NO delidding or peckage opening for rework
shall be permitted except disc packages. Unless otherwise specified, allowable rework of sealed package
ircludes recleaning of any device or portion thereof, rebranding to correct defective marking ard lead
straightening [provided the reworked devices meet the requirernsnts for conditions of leads). For discrete
semicotitor wafers, rework (i. e., the strip and redeposition of a Layer in order to correct a
mnc..formsnce to n specification limit) is not al(oued. Additional etch to correct a nonconformance to a
specification limit, tiotoresist strip ard recoat, or pr=essing to continue or finish incmpiete
processing, strip and redeposit of non-juncticn passivation and backside metal lization is considere4
acceptnb(e rework. Hcnever, investigative and correction action shall be perfommsd. For JANS additional
deposition of oxidation, Passivatio., or any interCOMect [eYerS (e.9., WIYsil icOn, a~~in~. etc.), ad
any assenbly rework operation prior to packitge sea L is not alloued. After replatin9 of the package or
leads, aLl JAW, JAMTXV, and JANTX devices shall be subjected to and pass as a 100 percent screen, the final
electrical test requirements of screen 13 of table 11 for the device CIEISS (excluding c.lc.latim of delta
{imits) and the henm=tic seaL requirements of screen 7 of table Il. Solder-dip rework shall be in
accordance with 3.8.1.2. Subsequent screen inn of lot testis maY be used to satisfy these requiremmts.
Lots shall not exceed two reworks for any process (e. g., chsnica[ stri Fpin9 to achieve solderabi(ity).
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3.9 Locati.m of nW_AIfacturer.

3.9.1 Location of marmfncturer for JANS and JANTXV twe s. For JAMS ard JAMTXV devices, wafer processing,
device assdly, 100 percent screening test, (except clear glass JANTXV diodes) ard groups A, B, C, D, ard E
inspect icms shall be performed i“ the U.S.A. or its territories, Using wafers prccessed in their On United
States -facturing facility (see 3.9.2). However, 100 percent screening (table II) for JANTXV types may
be performed in those c-tries that have ratified an ISA with the U.S.A. (e. g., NATO STANAG IW. 4093 or
Odll 2045).

I
3.9.2 Location of mmufacturer for JAN. JANIx. ad clear n(ass did-s. JANIXV t YWS. Provided the

r~ir=nts Of FOrei En plant Q@ificatim provisio~ (see a~ix E) are satisfied, JAN and JANTX devices
and clear glass JANTXV diodes my km assdled in a foreign country provided that the foreign assarbLY pLant
is Ce.zhnical(y cmtrol ted by basic facility with quality assurance prnchres c.mtrol led and a~roved by the
qualifying activity ard the basic plant, ard provided that all wafer fabrication, 100 percent screening
tests ard groups A, B, C, D, ad E inspections are per fornmd in the U.S.A. at the basic plant, except for
step 2 of table 11, high tqrature life (stabilizati.m bake), uh[ch may be performed at the foreign
asseutlly p~m”t. Houever, 100 percent screening may be performed in any country that has an 13A with the
U.S.A. (e. g., NATO STANAGno. 6093 or Ocol 2045).

3.10 waivers end letters of interpretation m-d w Iicy letters. Uaivers, ketters of interpretation, and
policy letters shall & approved in writing by the preparing activity. All uaivers, letters of
interpretation, and policy Letters applicable to MI L- S- W300, associated detail Specification, or
!411-S10 -750 uritten prior to the current date of that particular docunent are null ad void. All subsequent
uaivers, letters of interpretation, and policy letters written are valid only unti( the next dcmrn?nt action
(This is not intended to void 4.4.1).

4. OUALITY ASSURANCEPROVIS1OMS

4.1 Resmnsibilitv for inspection. The manufacturer is responsible for the performance of all inspection
requirements as specified herein, and in the detail specificati.m. The manufacturer MY use his own or
other suitable facilities (biaich have been approved ard granted laboratory suitability by the qualifying
activity for the performance of the in-spectim requirements specified herein). The Govemnent or acquir ins
activity reserves the right to witness or perform any of these inspections set forth herein or in the detei( ●
specific. atio” and to audit the data resu[ tins fran the manufacturers performance of these inspection.?. The
respansibie Government inspection agency shall be given adequate nc.tificatie$! prior to the initiation of all
tests. If a nbmmfacturer e[ects to eliminate or reduce a OCI step or 100 percmt screen operation by
substituting a process monitor or SPC procedure (*en aWroved by the preparing activity and the qualifying
activity), the manufacturer is only relieved of the responsibility of per fonnin9 the Qcl or 100 Wrcent
screen opsratim. Houever, the manufacturer is sti Ll respamsible for providing product which meets all of
the performance, quality, and reliability requirernants herein.

● 4 .1.1 Gc.vernnmt source inspection. Government scurce inspection shrill be required as a condition for
the use of a JAN brand on all semic.ahctor devices acaui red to and m=etitm the re.auiremmts of this
Specification ard the awl icable detail specification. ‘ GovernTent source ~nspect ion shali app(y to
qualification, OCI, mrd Seree”i”g. The Goverrrnent representative shall inform the manufacturer to the
extent of inspection that will be exercised qmn notification that a QC[ is interded ati the date on which
inwect ion will begin. In the event of !imited inspection resources. the Goverrrmmt source inspector shall
arrange the schedule for the performance of inspect i.ms, survei(lanc.i, atiit, or reviews so as to maximize
the effect iv.mess of the inspection fwtion.

● 6. 1.1.1 Government source inspection for JAMS. For each JAMS lot, Govermnent perscmel (and other
Govermnt devignnted representatives when required by .m_,tract) sha(l perform surveillance and monitories
functions related to inspections, assembly, and wafer fabricaticm from uafer tot acceptance through shipnent
of the cuipleted prtit. The it!spection requiremmts shall be per formal or uitnessed by the
represenretives at designated manufacturing and test steps as noted in the mnnufactur inolins~ct ion flow
chart. Adequate inspection stations shall be provided for the Govermnent representatives. These desisnnttd
mnnufactwi”s ard test steps as a rni”imm shntl include the foklowi.g:

n. Surveillance of wafer lot acceptance, when applicable.

b. visual examinations at die inspection and at pre-sea[.
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c.

d.

e.

f.

a.

h.

i.

j.

k.
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Surveillance of in. process die shear test.

surveillance of in.process bond strength rest.

Survei[(oiue of burn-in board checkout for contirwity.

Survei((ance of examination required by the last four requirements of subgrcwp 3 of table lVa.

Survei(lence of rediatim tests Aen required by table W.

First audit of doc~tatim m each (at.

Rieht to witness afd analyze scanning etectron microscope (SEM) p’!otography of aw[icabte wafers.

surveillance of failure anslysis, DPA activities ard the resutts ord corrective ections related
thereto.

Survei[tance of EsQS classification tests.

4.1.1.2 Government swrce insDect ian for JAN. J&NIX. md JANtXV devices. For JAN, JMTX, and JANTXV
kots, Government perso!mek, and other Government designated represrmtatives. wilt perform surveittance end
mnitoring functicos related to screening am.i OCls, assenbly and processing step back to the wafer
fabrication line. These swvei([arce ad monitoring ftitions are ref Lected in the procedures of section
III, psrt 5 of DLAN 8200.

4.1.1.3 ~over-nt source inspection for sum (iers. The supplier (bfwther msnufncturer, distributor,
dealer, stocker, etc. ) shall have an inventory control systca! for JAN branded devices ~ich doeunents ar!d
maintains traceability by quantity accumulated ard distriiwted m each devfce lot or partiet [ot (i. e., as
identified by cunmn PIN, inspection lot identification code, and manufacturer) to the original manufacturer
or (tiere intermediate transaction(s) is invo(ved) to the previous suf@ier( s)). All su@iers of JAN
semiconductors sha(( be prepared to provide to any custaner, when required by acquisition docunent, copies
of the actual records of processim or a certificat (cm as to the origin and their oun trarsaactians and
handliw of semiconductors ordered fr.an them incttiing copies of the actual records of processing or
certification fran their sup@ ier(s). Any su@ier of JAN semiconductors shall rake details of their
inventory control systan and traceability documentation avBil able to m! authorized Government representative
for inspection (acceptance) upon request.

6.1.1.4 Government source insr.ect ion et a test facility Ocher than the device manufacturer. The
provisions of 4.1.1 sha(l apply, however, upon notification frmn the manufacturer it sha(( be.cate the
responsibility of the test faci(ity to notify the Govermnent representative ard sched.i{e an inspection.

4.1.1.5 Government source immet ion at facilities othar than the device manufacturer. Government source
inspection for JAN brarded devices, which ore acquired fraa same!+ other than the device manufacturer,
shall be required upon r~est for the purpose of verifying shipnsnt integrity with regards to traceability
documentation. Traceability documentation shall, as a mi”iaun, include the requirements specified in 3.3.1
herein and other relaccd lot records. The frwncy of Govermnent Source ins~ct ion may vary in accordance
with need determined by the Gcvernnent. lhe faci(ity shalt have an inventory control system for JAN brati
devices tiich is acceptable to the Government representative.

4.2 Procedure for lots held bv marnifacturers for mere than 36 months. Semiconductors held by
manufacturers or distributors for a peri.d exceeding 36 uc.nths from the date of the last inspection for
sotderability or date of solder dip sha(l be demonstrated to be so[derab(e in accordance wfth table lVa,
groqo 6, subgroup 2 (JANS) or table lVb, grOLp B, s~raup 1 (JAN, JANTX, and JANTXV). The devices sha[l
retain th.s original inspection lot identification code and an tqdated certificate shal( acccapany all
shfpmnts of devices to the Government or its contractors or m.k.mcractors. Records of reinspection sha[[
& rminte ined as specified i“ a~ndix D. The requirements for group A reinspection have been deleted,
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4.2.1 Reinscecticn orocecbre for lots held bv dwiee distritxxor~. Reinspection requirements may be
satisfied by one of the follouing procedures:

a.

b.

UporI WIWI aereement between the device manufacturer and distriktor, the entire lot or n
randcm saK@e, Iars.e ●noti to satisfy the reinspsct iw requi renmts, may be returned to
the device manufacturer by the disc ributor. Devices held and being represented by the
suhnission of a randaa ssnpte oust be retained by the distributor u’tti[ an u@tcd
certificate of conformance am.1 acqdisiticm traceability mith certified reinspection date
jncttied is received fran the &vice mar!ufncture?. An upiated certificate shal 1 acc.arqxinv
al ( shipmmts of devices to the Gnverrtnent or its cc$tt ractors or subcontractors. in the
case of lot fai[ure, hen only a sample has been returned to the &vice mar!ufacturer, the
totai represented lot must be returned for the required 100 percent inspect i m ard
screenins. Want i ty or price adjustments shal 1 be B matter of agreement betueen the
device manufacturer ard the discrib. itor.

Ifhen proce.d.me 4.2 or 4.2.la above is accc@ ished by a device manufacturer f.cm inventory
receivd from any one dfstrikutor ard a Lot fai lure has mot occurred, the device
franufacturer may chwse to u@ate all other distributors, certificatjen docunents for the
same device type ard lot inspection code. These updated docunents shall contain the
certified reinspection date. In case of tot failure occurciw during procedure 4.2.la,
this Parne. ati does not epp( y ati, therefore, each distributor mtst fo~ (W p..CedUr.3
4.2.la.

4.3 C[assificaticn. The examination and testing of semicordtmtor &vices sha~( be classified as fc.(low:

a. 4ua[ificati0n inspecticm (see 6.5.1).

b. Screening (see 6.6).

c. OCI (see 4.7).

* 4.3.1 Formstion of insue ction lots. The prcdct sha(l be assenbled into en fdentifiab(e inspecticm lot
or collection of inspection .wblots. Each lot shall be identified W a Iinique [ot idetItifi C9ti0n Cade (see
3.7.8).

4.3.1.1 JAM. JAMTX. and JANIXV insoect ion lot. The total nmlmr of devices that the rcanuf acturer suhni ts
at any one time for qunlificat$on or ‘xl shall constitute en inspection Lot. The maxim small inspecting
lot size sha[t be 500 devices. The inspectim lot is mdxnitted to determine cmpliance with the

rqir-nts, of the detai ! specification. Eech inspection lot shati consist of devices of a single device
tw OY cO~lBt Of a coll=tf~ Of sublets of structurally identical evices contained m one or more detail
s-iflcatl~ ~~factur~ on the SET= production line(s) within a single P(ant throush final seat by the
sam Production technicfde ard to the smt device design uith the sedm material rec$Iirements and sealed
within the same 6-ueek period. Lot {identification sha{t k-s maintained from the tirms the bat is nsscmbled to
the tire? it is accepted or rejected.

4.3.1 .1.1 [nmection sbblo~. m inspection sublet shall consist of a single devjce type contained on a
sing Le detait specification manufactured on the S- prticti.an ii”e(s) through fins{ semi by the same
fabrication technique and to the saint device desisn with the sam! m6terial reqdrementa amd within the stuns
b-week pericd.

4.3.1.2 JANS imoect ion Lot.

4.3.1 .2.1 Uafer tot. A wafer lot uhall consist of .mly semiconductor wafers subjected to each and every
process Step, of maski~. etching, ~siti on, diffusi co, metall izati on, etc. as a sr.mp. Each wafer iot
shalt b asstsned n Umlque Idmtifier which provides traceabi (ity to all wafer processing steps. Uafer lot
records shall identify 8LL JANS device inspectiw 10%s formed fr.ca the Uafer lot.
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● 6.3.1 .2.2 ~. wafer lot acceptance is required for selected die designs such as
overlay structure &vices and devices with metal Lizat ien path to bond pnd crossiw my jt.mction covered by
pnssivat ian or glassivatim ‘here the bonding pad is mt on the active nrea of the device. This acceptance
shal I be psrformsd in accordance ui th mthod 5WI! af MJ1 -S TD-750 for each of these I ots.

4.3.7 .2.3 Device insc.scticn lot. The total rmmber of devices that the manufacturer submits at any one
time for JANS c7.Iz.lif icotim or OCI shall constitute a device inspection lot and shal I conform to the
foLL.wing criteri e.:

n. small lots shall fwt exceed 500 pieces. swLi W i~pect ion for tarse or ‘&nt?JI1tots sha(l be in
accordance ui th r8bl e Jva.

b. All devices sha~t be of a sing(e device type.

c. All devices shall be fran a single uafer lot.

d. All devices shall bs essent!~ed on the same production line uith the sane technique frun die attach
throuoh final seal, uithin 21 uorkins days not to exceed 31 calendar days.

6.3.1.3 Structuratlv identical device t WS. Structurally identical device types are devices
manufactured on the sams production line(s) through fims( seal, by the sate fabrication technique within the
smm? psckege fami IY and to the same device design uith the SUM rester ial requirentnts and differ only
electrical IY. EIWIP(CS of such strtmtural(y idmticnl device types are as follows:

a.

b.

c.

Rectifiers, diodes, or thyristors sr.a.psd into different v01ta9e ratings.

Transistors grouped for gain Limits and voltage ratings.

Power MOSFETs grwped for rDS(On) and voltage ratinss. Pouer MOSFETS of the 88MS voLtsge types
nith idmticnl design rules (field terminatiao and ce(l density) and which differ onLY in die size
are considered structural identicak. Initial [y, grcuw B ad C 8hall be performed on the largest
die size available within each structurally identical vo[tage grouping. The die sizes which
receive groups B ard C inspection shall be rotated on a periodic bnsis thus assuring that all die
sizes receive gr0up9 B and C inspection.

● 4.3.2 Traceability. All devices delivered to this specification sha~( be so identified (see 3.7.1 and
3.3.1) and docunmtsd that they shall be traceable throuuh the lot idmtification code and inspection lot
records. In addition, JANS devices shal I have a lot cent rol system f ran Uafer processing through screening
which provides wafer lot identification operation (machine], date of werat ion, operator(s) identification,
quantity, and serie.[ rmmiaers (after step 8 of table Ii) of devices processed. This traceabit ity data sha[ [
bs maintained for 5 years.

● 4.3.3 Disotsal of sanmles. Devices subjected to destructive tests or which foil any test shal( not be
shi~. SSn@e devices frrxm lots uhich have PEssed 9CJ and fiich have teen subjected to mechanica[ or
enviro~tal tests specified in W- B ard c inspection and not classified as destructive, may bt shirped
provided each of the devices subsequent I y passes E?rcw A, sukgroup 2 inspection.

4.3.3.1 Destructive test%. WAess otherwise dem.anstrated, the fo[lomins M[L-SID-750 tests are classified
as destructive:

Methcd nudw ~

1017 Neutron irradiation

1019 Steady state total dose irradietiort

1020 ESOS classification

1021 Moisture resistance

1036, 1037 Intermittent operation life
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Method ntmbsr ~

1061 Sa I t atuostiere

1042 (condition O) Burn-in/l ife test for power MOSFETS

1046 Sal t Sprsy

1056 Thermal shock (glass strain)

2017 Die shear test

2031 Solder ins heat

2036 Terminal strength

2037 Post seal bond strength

20?3 Oecap internal visual design verification

2077 SEN

A(( other mechanical or enviromnentel tests (other than those listed in 4.3.3.2) shall be considermi
destructive initialty, bt may subswntly be considered rwndestructiw upm occupation of sufficient
data to irdicate .thnt the test is rwdestru.xive. The accurulaticm of data from five repetit~om of the
specified test m the same %?m@e of product, i+ith.wt significant evidence of cuWLative degradation in any
device in the san@e, is considered sufficient evidence that the test is nondestructive for the device of
thnt rranufacturer. Any test specified as a 100 percent screen shall be considered nordest ruct ive for the
stress level and duration or mmber of cycLes applied as a screem

4.3.3.2 Nondestrmtive tests. Unless otherwise damnstrated, the following MI L- STO-730 tests are ●
c{m.sif ied as nondestructive:

Mechcd -r

1001

1022

1026, 1027

1031, 1032

1038, 1039, 1040

1042
(conditions A, B, and C)

1051
(100 cycles or less)

1071

2006

2016

2026

2052

~

Barcuetric pressure

Resistance to soivents

steady-state life

High temperature I i fe (nonoperat ingl

Burn- in screen

Burn- inf Li f e test f er fmie? MOSFETS

Thermal shock ( temperature cyc I ing)

Herumtic seat tests

Constant accele rat {0”

Shock

Sokierability (If the origiml lead finish is unchanaed and if
the maxicrun e.~tc’dabte tumber of reworks is not exceeded. )

PIND test

vibration, variable fwquet-cy
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I

Method nu!bar ~

2066 Physical dimensions

2069, 2070, 2072,
2073, 2076

Internal visua[ (pre-cnp)

2071 Exterr!n[ visual

2076 Radiogratiic inspection

20.s1 Foruard instability shock test (FIST)

2002 Backward instnbi I ity shock test (BIST)

3101 Thermal inpedance testing of diodes

3103 Thernwi impedance measurements for lGBTs

3104 Thermai iupedance measurements for GaAs

3051, 3052, 3053 Safe operating area (SOA) (condition A for method 3053)
(with limited SUWIY
voltage)

3131 ThermdL resistance (emitter to bnse forward voLtage,
emitter-only snitching msthod)

4066 Surge current

4081 Therma L resistance of Lead mounted diode (foruard voltage,
snitching method)

Uhen the junction temperature exceeds the device nuxirnm rated imction temperature for any operation or
test (including electrical stress test), these tests sha Ll be considered destructive except under transient
surge or nonrepetitive fautt ccu?dit ions or approved accelerated screening tie., it may be desirable to E.11OW
the junction te!qa.srature to exceed the rated jwution t~rature. The feasibi I icy sha L( be determined on a
part by part basis ard in the case niere it is al lowed adequate sanple testing shaLl be performed to provide
the proper rel iabi t i ty safeguards.

4.3.4 Resubmitted lots.

● 4.3.4.1 Resubmitted lots of JAMs. $!esukmitted lots shall be kept separate frmn new tots and shal I be
clearly identified as resubmitted lots. Any fai Led lot for rJrwp B, subsroups 1, 2, 3, 4, 5, 6, and grow C
IIUY be resubmitted one time MLY, for the fai led s~rcup, at d~le the Origi~l s-Le siz~ with zerO
fai lures. Lots hf!ich fai I grmp S, botd strensth, die shear, decap internal visual and SEW (When
ap. ticable) shall rwtbe resutrnit ted. fOr Qrq A, 4.3.6.2 shall aWty. uith the a~rovai “f ‘he.
qualifying activity die shear fai lures (hen determin~ to ~ die attach fei Lure tie) ~Y ~ cmslder~ tO
be screenable utilizing the awlicable thermal inpsdance msthcds.

● L.3.4.2 Resthnit ted Lots of JANTXV. JANTX. and JAN. Resubmitted tots shall be kept separate frcm new
lots and shatl bs c(e.rly identified .s resubmitted Lots. Uhen any Lot stiitted for qualification or QCI
fai (s any aFQlicabLe subgroup requirement of groups A (for A-2, A-3, and A-4, see footnote 3 of table 111 ),
0, C, or E tests, it rnsy be resulxnitted once for that particular subsroup at double the original sanple size
with zero failures. A secord sutsniss ion, using dcuble the original smle size with zero failures, IMY only
be PWf.h if it is determined by analysis of alL the fai led devices, that the fei lure mechanism is due to
a defect that can be ef feet i vely rwwed by rescreening the entire I ot, and that rescree”i ng has been
performed.
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g 4.3.4.3 Restiitted tots of JANSM. JAN3D. JANSL. JANSR. JANSF. JANSG. JANSH. JANTXW. JANTXVII. JANTXVL<
JANTXVS. JANTXVF. JAMTXVG, and JANTXVH. Lots bf!ich fai I group D tests may be resubmitted if fai lure
analysis irdicates that the defective parts can be effectively removed by screening the entire lot c1OO
percent) ard sanple retesting to grwp D requirements.

4.4 Conditions and methods of test. Conditia!w ard methods of test sha L( bt in accordance with
HIL-STD- 750. The senere( requir.smnts of MI L-STEI-730 a@y as specified.

.i.~.l A[tern.tive te$t mthdg. Other test methods or circuits may be substituted for those specified in
MI L- STD-730 provided it is demonstrated to md approved by the qualifying activity that such a substitution
in M uay relaxes the requirements of this .specificati cwt. The schmatic uiri”g diagram of the test
equipnent shall be msde avai (eb(e for checking by the qualifying activity. Control and ml ibratio” of the
test equipnent shall be established ard d.acunmted in accordance “ith MI L-sTO-456A2.

● 4.4.2 Prwedure i. cose of test egui~ nt fai lure or human error. If it is determined through an
engineering evaluation that a fai led device is the result of test equiment failure of h-n error, a
replacmre”t device fraa the sane inspection lot may be added to the sanple. Oocurent ation of the event and
subsequent follow-up shal I be in accordance with appendix D. The replacement device shall be subjected to
al 1 those tesrs to nhich the discardd device was subjected prior to its failure and to any remaining
specified tests to uhich the discarded device was not subjected prior to its fai lure. Fai [ures occurring as
a result of operator error, pri.ar to the stnrt of testing, may bs repi aced by the manufacturer ui thout
notifying the cognizant Govermnt quality representative but sha( ( be mated on the lot history. A“y ESD
fai lures shall be counted as rejects ard mat be attri~tej to equipnentj.aperator error for screening, gro~
A, and end-point electr~cal tests of M[L-STO-730.

g 4.6.2.1 Oevice manufacturer imoaSed tests. Any manufacturer inpossd test(s) (e. g., gross ard fine leak)
conducted prior to any qualification or OCl, are to k.? reported i“ the qualification report and are
performed on all subsequent lots mtil requalified. These records shall be nmde avai (able for review by the
qualifying activity. If any manufacturer inposed tests detect a prob( em, the manufacture? shall whit aLl
devices in the bat to those tests to eliminate rejects and shail take steps to detenni”e and eliminate the
cause of fai lure (e. g., rough hwtdl ing ~ich has produced gross leaks).

4.6.3 standard mixer” diodes ad holders, The manufacturer of UHF m-d microwave mixer dicdes shall
establish ard maintain standard mixer diodes and standard mixer holders for use in que,tificet ion and ~(ity
canf ormance test ing of UHF and rnicrouave mixer diodes. These standards shal I be cal ibrated at least once in
each successive 12-nmnth period or prior to use if over 12 mmths, at a laboratory acceptable to the
Governn?nt.

4.4.4 E(ectcice.t test ewignen t verifieaticm. The rranufacturer shall define and util ize a method (e. g.,
c.arrelati.m ?w@es, disgrmstic routines, etc. ) to verify the measurement m!d operatim characteristics of
the elect rica[ test equipwnt when in use. In the event of verification of fai lure, the manufacturer shal I
ut i I i ze a procedure which ui I I determine the requi renents for t raceabi I i ty, recovery, and when retesting is
required of all units tested since the (ast successful verification.

6.5 Qualification inspection.

g 4.5.1 Qualification insuecticw Qualification inspeeti.m shntl be performed at o facility nwroved by
the qua( i fyi”a activity acd shst t be ccmd.x.ted in accordame ui th the procedures described herein and
apperdix 0. A@icat ion for qualification inspection shall be Wlxnit ted on OESC form l$@ ad shall include
a proposed test pLan, design and construction form 3t43, mid e.gineeri”g evaluation as awl icable.
4ual if icati.m of a particular device type to a given product assurance level nW be exterrled by the
qualifying activity to any other prtit assurance Ieve[ provided all the group A, B. C, D, and E

r~ir~nts of the .ther level have +en met ad provided that suitable awroved screening faci lities are
avn! table for the other tests ard stress levels. In addition, the requirements of 3.4.2.2 (3.6.8 and
4.3.1.2 for JAMS) shall be met.

20

● Group D is required for each inspection (at of RHA types as specified in the derait specification.
‘Juaiificatira” for RHA shal I be for a specific semi. inductor die and package t~.
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An aitertwte aua~ificaticm nrc.ceche for RHA devices for levels M. L. and D c.nlv. are availeb(e for devices

,-

,.

Mith den’owtr;tti RHA. lhe~e devices oust be stiit ted far qualification inspection ard QCI, if process or
desisn changes affectino RHA are made. aPL. 19300 provides a footmare for devices not requi r ins RNA
qualification or W] testing.

g 4.S.2 lnmeet inn routine. For q.mlificntion, devices shaL( Ix sti]ected to screening tests (see 4.6),
inspections specified in Er.xp A, B, C, and E for the 8FPI icable prodxt nssurance level, ad g.aq D to
the applicable RHA level. AL( sanples sdected to sr~ S, C, O, and E tit have been chosen frmn a lot
which has passed the reqdirtments for gr.atq A except as rmdified in 4.7.3. The follouins conditi.aos 8FPIY:

d.

I

. e.

a.

b.

c.

The required sD@ e plan from a SUM.X of each device t- suhni tted except for series af dwi CeS
uf!ich shall te the sample plan of the highest erd the lowest voltage types or as the qualifying
actlvicy r~ires, shalt k-t tested for each nr~ A subermip.

A sample fran one stbiot shal I be tested for each grcup B subgroup. A snmde device fran each
subiot (each device typs) shaki be subnit ted to the desiun verification eXmi~ti~.

A sansde from one sub[ot shall be tested for each group C subgroup. At the option of the
manufacturer, dwices frmn table Ivb, subs.r~ 3, MY ~ contimwd cm in group C, subgrq 6, to
achieve 1,000 hwra or 6,000 cycles total, or separate sanples rnav be used.

ulmn Eroup D (RHAI V(ification extension is granted, the radiatim facilitY shall be awroved by
the Wlifyiril activity. A sanp(e frcan a mblot of each device type shall be tested for each grcwp
0 subgroup.

Oevi ces uh ich are constrtx ted using braided (ends may be processed through table 1I screening ard
~Lificat ion high t~rature testing prior to the edditicm of leads. Qua[ificat ian testing
rqirinQ load current canduct ian wit 1 req.Jire that Iesds be attsched.

4.5.2.1 Qualification to ESOS classes. fnitiaL qua(ificati.m to an E=S c(ass or requalification after
mdesisn shc,(( consist of qual if icatiao to the a~ropr iate q.ia~ity and re[iabi Iity Levet P(US E3DS
classification in accordar6e with method 1020 of MI L- STD-?50.

ESOS classification Levels are defined as foltows:

EsOS CiaSS Prior designation Electrostatic
designator catesory W Vo( taae

1 A & O-1,9P9V
2 B Ab 2,000 - 3,PW v
3 4,000 - 15, PPP v

Nonsensitive w 15, PPP v

e. Although Little variation due to case wtline is expected, if a device type is avai[eb(e ~n mare
than one package type or case owl ine, ESOS testing and clessif ication sha(i be L@ ied to at least
that a!w package type shown by experience to be worst case for E50S. E30S classification test
results shal I bs sutsnic ted to DESC-ELS1 for a[( associated derail specifications for I isting on the
OPL. Specifications wing strucwra(iy identical die denisns may be classified uith data frmn
previously classified types. Any dissimilar dmigrs within a associated detsit specification sha((
have E3DS clnssif i cations for each strutturai IY idmtica~ grouping.

o

1
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b. htt power hi-polar transistors ad rectifiers except schottkys are considered to be at tesst class
3 by design. Schottky case ranted rectifiers may be marked cLass 3, upm successful ccuptetinn of
a 2 eupere reverse energy test. Other schottky rectifier package cfmf igurat i Dim may be designated
class 3, if they psss e reverse energy test uhich has been dermnstratd to correlste uith c[ass 3
classification.

c. Al 1 zeners, (VOI tag. referuue d voltage regu(atcms ) and tmnsi ent s~ressors ore considered
non-sensitive by design.

● 4.5.2.2 ~. ESJJSclassification testing shatt be &ne in accordance Mith method 1020 of HIL-sTD-750
and the applicable assnciatd detai I specification (see 3.7.3.1). Oevices shalt be herded in accordance
ui th the !n$mufncturer,s in-hwse control docunentat ion. Oevices that are clasif ied class 3 or nonsensitive,
are not required to be handLed as ESO sensitive, and mnnufacturer(s in-house control documentation plan is
not reqdired. Handling shall begin at lead clip or wire L.$.nd (e. g., for packages bhich do rnt have a lead
short ing bar or do not have teads shorted together). A rcade[ ESO control program is avai (ab{e t@n request
frcm the qualifying activity and maY be wed as a guideline dacunent. Further Ewidarme for device hand{ ing
is available in the EIA JEOEC 108 docunent.

● 4.5.2.3 SPC Dro9ram. The manufacturer sha( L use SPC techniques in the nmnufacturing process f Or parts
covered by this specification. The sPC progrcun shall be in accordance with all the requirements of EIA-5S7.
The SPC program sha[ [ be documented ad maintained .s psrt of the overal ( ret iabi I i ty assurance program as
specified in appendix D. A mininun program shall irtc\Ide training, definition of Critica( opW.WiOrIS,
installation of stacisc ical control techniques, mnd e control action system!. A planned SPC mitestone
schedule and progress report ins systcm shal L be develop and msde avai Lab(e for review. Th i8 SPC program
pkan ard mil=atone shall be maintained as part of the overalt prtit assurance program plan as specified in
epperdix D.

k. S.2. f4 Process nnnitor orogrens. Process rroni tar program shai ( be established as referenced be[o’d, for
processes performed by the marmfacturer. A fuL Ly in?iemented and awoved SPC program (in accordance Hi th
4.5.2.3) may rep(ace .s1I cm portions of the proce$s monitor programs nith the a~oval of the qualifying
activity. These programs shat~ be documented and mde avai Iable to the certif icatim team for review. The
i6@emmting procedures shall provide for frequency, sanp(e size, reject criteria, allowable rework, and ●
disp.as ition of fai[ed Pr-t/lot8. Invest i gat ive and corrective actions sha( ( be established uh i ch address
rmted deficiencies. Uith the exception of the particle detection nmnitor, a procedure is required for the
trace.abi (ity, recovery, and disps itian of a([ mits nunitored since the last successful test. As with al I
nmni tors, the particle detection procedure shal L provide for cant inual process ir!proveuent. Records of
these monitors shalt be .wailsble to 8W CGovcrmnent or military user) audit temn for revieu. As a mtnittun,
the process monitors shatt inclwle the fol Louing, or equivalent as .aProved by the qual ifYin9 activitY:

a.

b.

c.

d.

e.

f.

Oie attachment (see a~rdix O, 40.1.4}.

Uire bnrd (see a~rdix O, 40.1.3).

GLass- to-lead seals on clear #\ass dicdes (see e~ix D, 40.1.13).

Lid seat (see 3.6.1.1, 3.6.1.2) ard (see arfefidix D, 60.1.7).

Partic(e comaminaticm (see apf.mdix D, 40.1.14).

Ap@ ications of final lead finish (see 3. B.1).
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6.5.2.5 Qualification by extension. Qualification of a structurally identical device or series of
devices fran the same or different oss.ciated detai [ specifications may be extended frcm . previ.us(y ful (v
qualified device provided the following information ard data are su@ied to the qualifying activity:

e.

b.

c.

d.

e.

f.

9.

Previmsly qua Lified device type, associated detail specification rnmber, ar!d qualification
reference tnmber.

Oesign and construction information on devices covered tier different asswiated detai k
specifications.

Srnwlcs of StrWturBl !Y ide.tics! devices with certif icetion thnt these sanples are structurally
Identjcal to the previously quaktf!ed device.

Grotp A variables data on an sanp(e plan of each structurally identical device tvpe except for
series of devices Aich shall be the sanp(e plan of the highest and the lowest voltage types or ns
the Wa(ifying activity requires, or as specified in associated detail specifications covering
groups of devices. Test samples of selected devices in a group or portion of a group shal 1 k frcm
the se inspection lot.

Results and variables data for ench structural IY identical device on 811 group B and C electrical
tests not specified in group A, including tests at t~rature extremes.

At L resutts ard variables data on group B and c tests as follows:

(1) Data on any tests are not required bv the qualified device.

(2) Data that is the resutt of tests performed at stress levels greater than those required
for the qualified device.

(3) Data for any tests requiring owe exacting 1imits than those found for the qualified
device.

Items 4.5.2.5d through 4.5.2.5f shalt not be required if the qualifying activity can be assured
that the previmsly fully qualified device at least rreets at ( of the conditions ati requirements
for the proposed structurally identical device type, except for device type marking.

6.5.3 End Points. Erd-point electrical measurements sha(l be measur~ and recorded as a@icable
(e. g., if de(ta~s are required) starting and after ccapletion of aL( specified tests in the subgroups of
groups B, C, and D. Pre-test end paint fai(ures sha(l be replaced by acceptable devices.

4.5.4 Variables data. Groq A variables data and the pre-test and post-test group B, C, and D end Faint
variables data shall be included in the test repmt.

4.5.5 Darn subnitted. Data for all tests shal L be recorded in sufficient detail to verify the test
procedures and conditions applied.

6.5.6 Selection of sanol es. All san@es shal L be raticmly selected from the qualification inspection

10t. smle felectim for 9KSUP D testing shall be in accordance with table VI end shall be fran each wafer
or fr.am each Inspection lot, os appropriate.

4.5.7 Identification of sanmtes. The authorized Government quality assurance representative maY, at his
option, mark or authorize the marking of each sa@e to be subjected to qualification testing in order to
distinguish these devices fran those not intended for qualification inspection.
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4.5..S Lot re(ease. The bat from nhich the C@ificatior! sanpkes are setected may be offered for ddivery
under contract after qualification approval has been srantti provided screening and quality conformance
requirements are satisfied.

● 4.5.9 Retention of qualification. 1. ret~in qualification, the manufacturer shall forunrd a report at
12-m@nth intervaLs to the qualifying activity. The qualifying activity shall establish the initiak
reporting date. The report shall consist of a sunnary of the results of all tests performed for QC1 (groups
A, B, C, and O) incLuding the ntmber end tie of any subgroup fai Lures. The sumfsry shall incltie results
of aLi QCI tests performed on cc@eted lots during the 12-month period. If the sunnsry of the test results
irdicates nonconformance uith specification requirements (see 4.7.1 am! 4.7.3) and corrective action
acceptable to the qualifying activity has not been taken, actim shalt be takm to recmave the failing
produt frc+n the C!PL. The results of tests of a(l reworkd bats shall be identified and account~ for.
Fei(ure to sutmit the report within 60 days after the end of each 12-uanth period shalt result in loss of
qualification for the product.

4.5.9.1 Nonoroduct ion. In the event that M production occurred during the reparting pericd, a report
shall be submitted certifying that the ccmpany”still has the capabilities and facilities necessary to
produce the item. If, durins three consecutive reporting Fricds, there has ken no production of a device
twe or a Packaue type usin9 similar process techrnlogy (exanples are N (or P) channe( field-effect
transistors tFETs) or small sigr!n L flPN [or PNP) bipo(ar transistors), the manufacturer shall be required to
subnit o representative prcduct to amropr iate testing in accordance kith the qualification inspection
requi remsnts.

4.5.9.2 Retentim of JANS w a(ification. For JANS Wa(if ication retention, the requirensnts of 6.5.9
above and the fo(loning are required:

a.

b.

c.

d.

e.

f.

A list hich identifies by device t~ the totnl -r of lots cc+rpleting OCl and identifies the
device types for bhich there was no qualificaticm cm for’m.mce inspectim during the reporting
period.

Information regarding fai Led lots, including lots withdraw or scheduled for resubmission, that
includes:

(1) Lot identification code ard PIN(s) of the failed lots.

t2) The percent defective due to Lxmn-in screen

t3) The results of 9rwPA, B, and C testing (i. e., pass or fail).

Sumnary of parts fallout (see 4.9.1.1).

Sunnary of failure analysis reports (see 4.6.5),

certification that the design ard construction of each qualified device is identical to that for
which qualification approvnl was granted.

Certification that the manufacturer still has the capabilities and facilities necessary to
manufacture devices for which M quality conformance inspection has teen performed.

4.5.9.3 PPH Guality level verification. The contractor shall provide docunentnt ion upon request to the
qualifying activity pertaining to PPM-1. Levels as defined in 3.4.5, 4.7.4.1, 4.9.2, and 4.9.3.
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4.6 Screeniw. All JAW, JANTNV, & JANTX sqlc.ardctor devices (100 percent) shal L he.. been subjected
to ad passed, nll the .Wliceble screening tests (as specified in table II) in the sequence shoun ond the
applicable psrcent defective a[lmied (POA) for the t~ of senicmn&ctor and product assura!me level (device
class) specified. Devices tiich fail any test criteria in the screming, shaLL be identified and ccntr.ailed
unti 1 ramval fran the lot at the option of the manufacturer, the rejects mav continue processing. The lot
records shall identify the point of failure .md the actusl POA (as a~licab (e). Any rejected devices sha(L
& renwed frcm the tot prior to shipnent. Except for JANS, the cnndi t ioning ad screeni ns tests
perf ormsd as standard prediction tests need not b! repeated ufIen these are predes ignatsd snd acceptable to
the Government as being equal to or more severe than specified herein provided the re[nt i ve process
c.mdi timing s~e is maintained. All tests, precmditioning and screening operations bhich Mere
psrformed o“ the devices submitted for qualification irtspsccions specif ied herein sha(l be psrformd on al L
devices subsequently subnitted for OCIS (see 4.7).

● 4.6.1 m. Selectsd e[ectrica[ parameters shall be designated in the associated detai L specification as
interim and end-point measurements for the 100 percent turn-in of screen 12 of table 11. These parameters
msv also be c.mme.red to determine nhether the than.ae duritm kwrn-in (delta] is imiicetive of a lot stabi I it”
prob[ em. All b&n-in pre-conditioning failures (~ e.dditi;nal turn-in added prior to screen 12) sha[i be
counted as part of the POh in screm 13. Mhm these parameters are specified, the quantity in the [ot uhich
fai I these parameters or associated delta limits sha[[ not exceed 10 percent. If the percent defective
exceeds 20 percent, the lot shal I not be acceptable for any Level (see 4.6.6).

4.6.2 Notification for JAMS. The responsible Goverrtnent inspection agency shall be given adequate
n.atificat ian of the schedule far internal visual inspection end far the start of the remaining screening
tests.

6.6.3 JANTX and JANTSV C.rcduct. The procedure for testing and screening for JANTXV and JANTX devices
sha(l be in accordmce uith tables II, [[[, lVb, V, figure 1, ard as specified in the appiicab~e associated
detai[ specification.

6.6.3.1 At ternate Drecedure for screening of .MMTX ad JAN7XV t ws. JAM types may b processed and
marked es JAWX arbi JAfkTXV types by the oriuirml part marntfacturer on his own qualified product provided the
fOILOwing procecbxes are satisfied:

a.

b.

I c.

● d.

Al I devices to be proposed for JANTXV processing (except clear gLass JANTXV dicdes which shall be
subjected to interma L visual inspection before printing or marking] oust have bee. subjected to and
passed JANTSV internsl visusl 100 percent screening prior to sea L.

Groups A, B, and C inspection shalt have met the JANTX erd JANTXV level requirements in accordance
with tables 111, lVb, V, figure 2, ard the applicable associated detai I specification.

Screening shal 1 be conducted in accordance uith table II, figure 2, srd the a@icabLe associated
detail specification. All mits failino these tests sha(L be rsmoved frcm the lot and the quantity
removed sha( L be noted in the [ot history.

A mnple of the screened devices shal( be WLmitted to and pass the requirements of group A-1 end
A-2 inspection (tabLe 11I) (table Ivb, subgroup 1) subsequent to the 100 percent screening (of the
lot or separate portions thereof) as specified in G.6.3.lc, as shobn on figure 2.

4.6.3.2 JANTX and JAN XV re and~. Alternate meth.ds to variables
recording may be used to determine delta end point requirements of JANTX atxl JANTXV turn-in provided the
qualifying activity has granted wittm approval. v?Ien alternate mthafs to varie.bles recording me “s.4 to
determine delta erd point requirements, devices shall be separated into groups, each of tiich shall have
mxim.m and minimro limits m the variable parnmster (s). The differewe i“ parsrreter limits for any group
shell not exceed the deltn requirements far the variable parameter.

4.6.3.3 Alternste !m.cedures for .auaLification and OCl where JAN is not covered bY the associated detail
gpecificati.an. When the JAN qu.sLity [evel is not included in the .sssociated detsil specification, or at the
option of the manufacturer, the olternate flow (see figure 2) msy be used for WI if icatim and QCI . The
tot used shakl be marked in accordaree uith 3.7.1, except the l,JAW desimati”g symbol sha(( be replaced by
the Letter 1,O1,. These ssnp[es shall not be shi~ unless they WE submitted to the flow that the (M was
subnit ted to. In lieu of stdmittiw the Sanp(e to the flow, the marwfsctwer, at his option, my keep the

s~(es for reiw=tim es rewired in 4.2.
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rPROOUC11ON PROCESS
1. RAM sAIERIAL
z. FACTORY PROCESS
S. INIEASAL VISUAL

AS SPECIFIEO IN
TILE OE1hIL
SPEClflCATION
IFOR 7XV ONLY)
lSEE MOTE II

I , ,
i

rOUALITV cOWOMMCE
1NSPEC11ONlEsIS

pm):; :

CROUP C
CROUP o

(SEE N07ES 3 AHO 41
IF APPLICABLE

g

REVIELI OF GROUPS
A, 0, SOLOc
(0 IF bPPLICA8LE)

OAIA FOFI LOI
ACCEPT OR REJECT

JAJIIX OR JANTXV
PAWWL4TION FOR
OELIVEISY

3LOTSPROPOSED
FORJAS TYPES

n---l

TJAs PREPAIUL1ION
FOR DELIVERY

NoTES:
1. AI I products to be proposed for JANTSV processing must have been subjected to ad passed JAMTXV

internn( visual 100 percent screening nt this step (except for clear g(ass JANTXV dicdes tiich
shal 1 be subjected to internal visua[ ins~cticm prior to Paint ins! end nwkins).

2. Order of the tests shal 1 bt per fmued 8s specified in table 11.
3. Group D inspection may be Ferformed at any point fol lowing the pr~ct ion process.
Il. !dhen the product being screened is processed as partial lots, each partial lot after the initial

● lot nust receive grot.ps Al, A2, ard B1. Vhen a partia( tot faits =at any inspection, the partial
lot, may be reworked ard resubmitted for the failed inspection step only. This
reinspection wi L( not affect any other partial lots in the inspectim lot.

FIGURE 1. Order of oroce&re di aqrsm for JAN. JANIX. and JANTXV
device tvue s (see 4.6.31.
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I

1-

I

I

a

PRCQUCTION PRNESS
1. RAU NATERIAL
2. FACTORYPROCESS
3. INTERNAL VISUAL AS

SPECIFIED IN THE
OETAIL SPECIFICATION
(NOTE 1)

cREVI EU OF GRCUPS
A, B, AND C DATA

- FDS ACCEPT OR
REJECT OF
1MSPEC11ONLOT

L’
1

I
v v

_l::LIXWR’YLEL---J nR%L--l NJU7’NG
II SCREENS FOR JANIX

JANTXV AS APPLICABLE
(NOTES 2 AND 7)

l—————
I I

7

cOCI TESTS
GRWPS Al, AZ, Bl,
AND D (NOTES 3, 6,
ANO 8)

I MOTES:
1.

●
✚✚

4.

5.
6.

7.

. 8.

Al 1 product proposed for JAMTXV processing Mist have been .Ubjecced to and passed JAMTXV
interna[ visua( 100 percmt screening in accordance uich table 11 herein at this step (except
for clear gtass JANTXV diodes tiich sha( I be sbjecced to inrernat visua\ prior to Oodv paint
or mrk).
The order of a\\ screening tests shall km performed as specif isd in table 1I.
61 may bs performed simultaneously uith h. Stesm Bge is net requirsd for solderabil ity testing
at this step only.
JANO Drcduct nust be screened and receive the acmrooriate QCI testing Drier to shicoinu (see
4.6.3:3).
Parallel processing of JANTX/T)N mterial uith che JAN inspection lot is aLlowed.
If o JAN inspection \ot is not processed in uaral Iel with the msterial designated for JANTX and
JANTXV, al 1 group A, B, C, ard 0 testing musk be perfonnsd o. a JANTX or JANTXV inspection lot.
Groups A, B, C, and O testing for lot acceptance may be initiated iamediate(y prior to screen 1
or between screens 11 and 12.
Vhen prbt being screened is processed as partial lots, ●ach partial lot wsc receive this
inspection seep. Group B1 !Wst be performed et this step. tie. a pnrtia( tot fai IS et any
inspection step, the partial lot may be reworked and resubmitted for the failed inspecticm srep
only. This reinspection ui lL not affect eny other pertiat tots in the inspection 10C.

FIGURE 2. Alternate order of orocedure diaqram for JAM. JANIX, and
JAtfTXV device t -s (see 4.6.3.12.

27

Downloaded from http://www.everyspec.com



HJL-S-19500J

,,

PRrnUCl 10N PROCESS
1. RAWNATERIAL IMTERNAL VISUAL
2. FACTORYPROCESSING — INSPECTIOM (PRE-CAP)
3. PROCESSCONTROLS 100 PERCENT
.4. UAFER LOT ACCEPTANCE

~

1 1 1

I LOTS PNDPOSEDFDR
JAUS TYPES l–

;

1.

2.

3.

—

100 PERCENT SCREENING
TESTS AS SPECIFIED IN
TABLE 11
LOT REJECTION CRITERIA
BASED ON REJECTS
FRCM SIJRN- 1N TEST
( PDA)
oTHER TESIS AS
SPECIFIEO IN OETAIL
sPECI FI CATION

JAMS PREPARATIDN
FoR DELIVERY

LDTS FORMEDAFTER
FI MAL ASSEMBLY

OPERATION (SEALING)

OCl TESTS (SEE NOTE)

GRCUPA
GRCUPB
GROJP C
GRCUPD

I

REVIEU OF GRWP
A, B, C ANO D
DATA FOR LOTS
ACCEPT DA REJECT

NOTES:
1. Grcup D testing may be performed at any pint fotlowing the production prceess (see 4.7.7).
2. Grcups B, C, ard O Cesting fOr tot acceptar.a MY be initiac~ iumdiatelr Prior to

screen 15.

F) CURE 3. Order of Drocedure di awmn for JAMS.
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4.6.3.6 PIMD screened JAMTX and JANTXV devices. IIhen specified by the purchase order, JAWX and JMTw
devices may be PIllD tested. This testing may be performed during 100 percent processing or following lot
acceptance. The inspection lot, or portion or a lot, sha(t be !utIx nitted to PIND testing in accordance uith
HIL-sID-i50, method 2052, test conditim A or B, one 0.sss mini-. Rejects shal I k reinovrd and JM brand
removed. Rejects shall not be used for any prokt assurance level. Accepted devices shel I be marked uith
a llP,* followin.a the type nmber or any p(ace m the devjce within the iuwking area.

.%.6..4 .lANS orcduc{. The procdme for test im and screening of JANS dwices shal I &! in accordance Iii th
te.b(es II, III, lW, V, figure 3, and the aWlicabte ass=ieted detail specificatic+h

4.6.4.1 purn-in accemmce criteria. The PDA for ●ach inspection lot submitted to burn-in and interim
(post burn-$n) ●ier.tricai prmmeters shall be 5 percent (for ●ach turn-in) on all fai lures in steps 11 and
13a. DeLta limits shall be defined in the associated detai{ s~{ficatim. when the POA awl ies to delta
limits, the delta parameter values measurd after turn-in (100 percent screenin.a test) $hal( be ccqmred
with delta psrameter values measured prior to that burn-in. Unkess otheruise specified, lots which exceed
the 5 percent POA may b? resuhnitted cne timt cdy to the turn-in operation failed. The rnA shal I be 3
Percmt on the resubmitted lot to each failed turn-in (dette endpoint parameter fai~ures). If the ccabined
turn-in PDA*s for the first submission exceeds 20 percent or either of the resubmitted burn-in exceed the 3
~rcent POll, the entire lot shall & unacceptable for any quality Ievel. (t

4.6.4.2 PINO test for JAMS devices. The inspection lot (or sub[ots) shall be suhnitted to 100 p=r.ent
PlflD testing a maxinun of five times i“ accordance with method 2052 of HJL-S1O-75O, test cordit ion A. PIND
prescreenina 5ha( 1 not be per formal. The tot may be accepted .m any of the five rLuw if the percentage of
&fcctive devices is less thrm w percmt (zero failures .Ilow!d for lots of less than 50 devices). A\\
defective devices shall be raraved after each rtm. Lots bf!ich do not meet the .me percent WA on the fifth
run, or ●xceed 25 percent defective ctmdative, shall be rejected and resubmission is not al lowed. These
parts shall not be shie as any other prcduct as’aurmee [e.e(. (hen ca(c.(atins rnmbers of allowed
fai lures using percentages, fractional values sha( ( be increasd to the next hole integer.
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4.6.4.3 Lend forming. Mien lead forming is specified for JANS devices in flat packs, it sha[( be
followd by 100 percent fine and gross sea( tests and extert-ml visual examination.

4.6.6.6 Sum-in s~ket verification for JAMS. The electrical continuity between each device and the
socket shall be verified prior to initiating turn-in (see MI L- STO-730 for details).

4.6.5 Foi lure analysis for JANS. Catastrophic failures (opens, shorts, and nonfL4nXion.sl devices) that
occur during JAMS screening sha(( be fai lure analyzsd to the extent reqdi red to al Lou identification of the
cause of failure. This inforrraticm sha(( be retained ard presented to the qualifying activity, ufwn
rmest~, for .evfew and ~te~ination if a failure trerd i8 developing that needs corrective action.

4.6.6 ~. unless otherwise specified, lots my be restdtm itted for Lwrn-i” one
t im? .mI y and msy be resubni t ted cd y tie. the observed percentage of defect ives does not exceed tuice the
speci f fed FIJA or 20 percent MI!ichever is greater. Resubmitted lots shall contain only psrts bhfch were in .

the original lot. ResuLznitted lots sha(l be kept separate frm t’m lots W shal I te inspected for al L
specified characteristics using a ti~hten+d inspection PDA of 3 percent. If the percent defective for the
resubmitted lot exceeds the tishtened inspection POA, the ●ntire resukan(t ted lot shal L bs ticceptable for
any quality level.

● 4.7 Qcl. QCI shall be cotited in wcordance with the requir.snsnts of grow6 A, B, snd C for the
specifi~product assurame level, and grotp D to the eWlicable RHA level. If a lot is withdrawn i“ a
state of fe,i ({w to meet qua(ity confm-mance rqirements ard is tit resbitted, it sha L[ bs cm-!sidered a
failed lot and reported es such. Each lot shal I be sibjected to grot@ A ard B inspection. Successful
c-!etim of 9FCUP C qUaiitY cmfo~~e fOr a Eiven product assurance level shall satisfy the group C
rW1 r=nts for the test~ ~evek Or any Pr~ct assurawe level and devices represented by the structural IY
identical Qrm.p. The groupi w of st Wctural Ly i dent icnk &vi ces sh.sl I be a% agred between the manufacturer
ard the qualifying activity. JAMs devices shal L not bc used to represent the other prod.!ct assura~e
levels. If a manufacturer elects to el iminste a Ocl step or 100 percent screen operation substituting
either a process manitor or SPC procedures (when awr.aved by the prepsr ins activity srd qualifying
activity), the manufacturer is only relieved of the responsibility of performing the WI or 100 psrcem
screen opereti.m. The tnmufacturer still benrs full Iiabi Iity for any fai lure that may result if these
tests ore psrformed at a later time.

4.7.1 Corrective actim. [f 3 of 10 consecutive lots or if 2 successive lots of a device type or
structurally identic. ai types are rejected for the S= fai lure rnschanism corrective action sha[ [ be
initiated by the manufacturer ard stiitt~ i“ the ,-et.mt ian report (see 4.5.8). Fai lure to initiate
corrective oction may result i“ removal of products from the. qualific.d product list.

4.7.2 Notification for JAW.. The responsible G.averrtmnt i ns~ct i on agency shal I be given adsquate
r!ntif ication before the start of OC1 for JAMS lots.

6.7.3 None.nformmce. Lots which fail subgroup requirements of group A, B, or C my be resubmitted i“
accordance uith the provisions of L.3.6 (4.3.6.3 for rJrwp D). However, if the lot is “ot restdmit ted or
fails resuttniss ion, the lot shall not be .shi@ and the JAM nnrkinQ shall be removed within 30 days.

s-ie$ frm s~~ent tots Of the device types in rhe structural 1Y id-= ical device grouping represented
by a fai led groLp C inspection i“ the case of group C fai lures, sha([ then be subjected to all the tests in
the subgroup in uhich the fai [ure occurred, cm a Lot-by-lot hgsis unti I three successive lots pass the
fai(ed subgroup. The testing may the. return to pericdic testing. A device type With fai (s a group C
inspection shall not be accepted wttil the device type uhich fai led, successfu( (y Cu!p(etes the fai led group
c subgroup(s). other device types fran the smnt qua[if ied group represented by the failed device type may
be accepted provided group C inspecticm requirements have been satisfied for those device types. A device

tw which fai IS a $r’aup D iWJ.2Ctim maY not be certified as an RHA device at the level tested, but may bs
used as s non-RHA devict or certified at snather (lower) level if the device meets the lower level
requirements.

4.7.4 Gram R im~ tion. Grw A inspection shall be performed on each inspection lot Find shall consist
of vismal ard mechanical inspection end electrical tests as specified i. table Ill ard the associated detail
specification. Grow A inspection may As psrformed i. my order. If an inspection lot is made tip of a
co! Iection of stilots, each sublet shali pass gr~ A inspe.ticm as specified. Oevices nhich have received
PIND screening in accordance with 3.7.6.1 may not be considered as candidates for this inspection unless the
entire inspect i.m lot hes seen the S- screening.
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9 4.?.4.1 GrO@ A. stir m-m 2. 3. and 4 tests (PPH cateqoriesl. Data collected fran the tests of subgroup
2, 3, ad 4 shall be used for subsequent PPM calculations in accordance with EIA-556. PPM catc.l ations
shatl be based on the results of the first sukmissim ard shall be brsed on the semic.rdxtor grouping
defined as structuraiky identicak [see 6.3.1 .3), or as defined in 6.9.3 ard PP!4 ca\cu\ atiOn, sha~( WA use
data m resubmitted lots. Calculation and data exclusion shall be in accordance ufth EIA-554, method B.
Larger sauples may bs inspected by the contractor in order to ca(culate PPM, however rejectim of the lot
shall h based only m subgroup sanple testing.

● 4.7.5 Gro w B inspection. Group B inspection sha L[ be performed on ●ach inspecti.m lot. Group E Ehak[
be In accordance uith table Iva or lvb as apticabte, ard the associated detait specification. resting of
one device type subl.at in any subgroup shati be considered as cc@ying uith the requirements for that
sub9rWP fOr at~ WWs in the lot. Oifferent device types may be used for each stbgroup. ALL ins~ctimts
except for Life te~ts shat~ be applied nnty to conpleted and fully wrked device% (see 4.6.3.3) frun (ats
tiich have been subjected to and passed the grcup A requirements. UImn the fina( lead finish is solder, or
any plating prone to oxidation at hish temperature, the samples for (if. tests [groups 83 and 06 for J% ad
J’J, and grouw B4 and B5 for JAMS) may be plied prior to the a$piicat ion of fina[ (cad finish. Tests
within a subgroup shall be performed in the order specified. tie. the Lead finish is tin plated the storage
life test samp(es msy be clean@d prior to the electrical end-paint testing. An evacuation shall &
performed on aLl catastrophic failures to determine the fai lure rode. Appropriate corrective action shall
be ~rforti as n result of the eva[.at ion. AL( tests within a subgrmdp shaL( be performed in the order

s~clfi~ except table lva, $@rOw ~, FI~ tab~e W sbrow 1.

6.7.5.1 Reiected lots. Lots .ith an m.screetwble fai (ure mode sha( ( be rejected. Devices which have
received PIND screening in accordance with 3.7.6.1 may not be considered .ss catii dates for this inspection
untess the entire inspection lot has seen the same screening.

4.?.5.2 ~~ letim. u. lots shell be shi~ prior to CcaTpletion of
group B uithout the awroval of the .quaI ifying activity.

● 4.7.6 Grcum C inspection. Group C inspection shatl be in accordance with teb(e V and shal I include those
tests specified which are performed pwiodically at 1 year intervntn . . at least one device type tram each
structural IY identical device grouping (frcm the s--or-di ffermt-nsswfntd detei \ spe.if ic. tion)-in.hich. —. .
the manufacturer has qusl ified device types. This impect ion shall be applied only to ccwpleted and fully
marked devices (see 6.6.3.3) fran lots which have bcm subjected to ard passed the group A requirements.
then the final lead finish is solder, the life test subgroup may be F@(ed prior to the a@i.at ion of final
lead finish. All tests within a subgroup shall be per forued i“ the order specified. Uhen the lead finish
is tin plated, the storage life test 8rmples may be cleaned prior to the ekectrica( end-point testing. An
evalust inn shal I be performed on all catastrophic fai lures .to determine the fai lure made. Appropriate
corrective action sha! 1 be performed as a result of the evaluati.m. Lots uith an mscreenabLe fai lure mode
sha~l bs rejected. Oevices which have received PIND screening in accordance with 3.7.6.1 may not be used to
qualify the next group C inspection periods unless all devices intended for uanufocturing &ring that pericd
ui II receive as a mininun the sane screening.

4.7.6.1 GrouD c nande s.!ecrim. Sanples for subgr~ i“ group C shal I be chose” at rmdcm frmn the
first lot subnit ted for OCIS durins the specified grcup C inspection interval. Testing of one device type
for each subgroup shall be considered as ccm@ying uith the requirements for that subgroup for all types
represented (see 4.7.6) from the same line. A different &vice type(s) shatl be tested at each successive
inspection interval until all structurally identical device t~s q.mlif ied cm the same or different
essOCiat.3d detail specification.s frm the same qualified line have teen tested, except puer MOSFETS grouped
by the mm voltase as descri~ in 4.3.1.3. uhen ncne of the inspection lots passin9 9roup A of the firSt
lot s-itted contain the device type which is &a to k tested, the sanples for inspection shall be chosen
from those types in the inspection lots being tested nhich have not been used for the longest time for
group C inspection. Successful cmpleticm of grcup C inspection period starting mith date code of the
inspection lot admtitted. Groups A and B shall also be crnpleted on the grotp C inspection lot date Cede
period to the coverage being valid.
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6.7.6.2 lots shirmed ori. r to nrotm C ccamlet ion. No lots shall Lm shiuxd prior to cc@et ion of
group C uithout the approval of the qualifying activity.

● 4.7.7 Grow D inspection. Group D inspection shal [ be per f.armsd in accordance uith table Vi and the

requi r-.ts of the asswi ated detai L speci f icati m. A device type which fails a sroup D inspection may not
be certified as an RHA device at the level test, but my be used as e mn RHA device or certified at another
( lower) level if the device meets the tower level requirements. At the manufacturers option, group D
SE+ISIleS need nOt be SUb.ieCt4 to al I the screening tests, tan shall k-s ass.snbled in its qualified pack.$ge
and as a minim, pass group A, sL@.mdp 2 prior to irradiation. ocl is not required for a special group
of mderate(y hard smi camtdctor devices for” JhNIW, levels M ar!d D. These devices are so noted i.
QPL-19500. Devices hf!ich have received PIND screening i“ accordance with 3.7.6.1, may not be considered as
candidates for this inspection Lmless the entire inspection lot has been Stijected to the smne screening.

● 4.7.8 Gr ouu B. C. D.and Eerd mints. Post test erd points specified in th.s associated detai L
specification shaii be nmasured for ●ach device of the sample after cac.letim of all specified tests in the

.

subgrcups. Except as specified or otheruise required, all life test (operatim, storage, blocking, ●tc. )
end point measurements sha{ 1 be performed within 96 hours after sanpte tmits have been subjected to ard
ren!aved frcm required tests. All other end-point test measurements shal I be made within 168 hours, or as
specified. Additional measurements may be made nt the discretion of the manufacturer.

6.7.9 Inspection of packaging. The sanpling d inspection of the preservation, packing, container and
unit package marking shal I be in accordame with the requirernsnts of lfl L-S-19491.

4.7.10 Grouu E inspection. Grin@ E ia a workmanship, ruggedness, ad design verification inspection.
Gr~ E testing need only be performed when the testing requirements have been added to the associated
detai[ specification. The results of grwp E testing shall be Suhnittd to the qualifying activity (by atl
QPL matn!facturers prior to the implementation of the associated detai I specif icati.an or prior to shiprent of
product. as applicable). Product redesigns may be subjected to group E testiw as required by the
qualifying activity.

4.7.10.1 Gr mm E testi.~ r euuirem?nts. Group E shall be performed in accordance with table VI 1 herein
1. anr-the.ass.c iated.dat. il specif.icat ic+’I.-ALl tests-within a subgroup sha( ( be pcrfonned in the order.-

specified.
a

An evaluation shall be performed on all failures to determine if the fait.re made is the result
of a latent (time dependent) defect, workmanship, or design ueakness. A~ropr i ate corrective action shall
be prformed and amroved by the qualifying activity.

4.7.10.2 Alternate n?. w E testim Procedures. Manufacturers may use internal design verification nrdlor
ongoing reliability assessment progrsns in Lieu of gr~ E, s&qrwps 1 ard 2 only, provided this testing is
equivalent to or more stressful than group E ard is performed using the same design and construction on fi[e
at OESC-ELST. This aLternate testing rmat be a~roved by the preparing activity and the qualifying
activity.

4.8 Inspection durinq rrmnufacture.

4.8.1 Control of critical Drocesses. Die attsch and Ming optraticms shall be monitored in accordrmce
with requirements of 4.5.2.4 process nwnit.ar program ad a$@-tdix D.

4.9 Data rec.ardirm [e.1 I aualitv \evetsl. The results of all qualification, screening (attritute data),
qun(ity confornmnce tests (attributes or variabie data) e.rd inspections, ard required failure anatysis shat(
be recorded and maintained for at least five years in accordance with ?Wndix D. Group A (read end record)
need not be recorded for every QC1, however it shall be rqired upon request frcm DESC-ELS1. The

~
qualifying activity msy req.test read and record data be performed on all selreted andlor designated tots
just prior to an audit and then may examine that data during the mdit, The imern.sl docun?ntatic.n or test
tapes” shall be avai Iable at any time. The prodxt assurenc~ program plan, qua[ ificaticm test reparts, ad
periodic sunnary repart (see 4.5.8) shall be submitted to the q.mlify inn activity. The diepositicm of all
lots or san@es Subnitted for Uafer lot acceptance, screening (uhm WA is specifi.xl), QCI, or quaLif icati.an
shal I be fully documented. Lots uhich fail my specified requirement shall be recorded as failed lots
bhether restii t ted or iii thdrann. OispOsiti.an of resubnitttd lots shall likenise be recorded so that B

cmtete hist-v fOr everY (Ot testti fram initial suhiss ion to f Ina( disposition irduding aL( fai Lures,
resutmissicns, and withdrawals. For JANS devices, one copy of 81[ attriktes data, specified in tabie VIII,
shal 1 Lm .vai table to the cust.aner. Screening and OC1 attributes and variable data shell be available for
purchase and shi# to the acqdiriw activity if ordered m the pm.base order.
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4.9.1 JANS electrical test data retention. UnLess otheruise specified in the associated detai I
specification, all electrical measurements performed m devices during screening tests ad lot .Cceptance
testing shal 1 be recorded. The manufacturer shall retain a mmster dsta record for a mini- of 5 years
following co@eticm of OC1.

6.9.1.1 Summry of Darts fallout. A sumrmry of the JANS psrts fallout durins screening tests shall be
prepared by the umuf acturer ard text in the Lot I i sting record. ThiS sunmry shai{ k Prepsred fran the
screenins dsta as specified in 4.6 and shall state the rmbsr of tires thst each test parsmster has fai lsd,
the quantity and serial rdmbers of devices that fai led one or more test p.mnnsters. The sumnary shai I aLso
identify al L catastrophic failures and the fai Lure d (open, short, mechanical image, ●tc. ).

4.9.1.2 L~. If any lot is rejected for failure to meet the uafer lot acceptance or
quality conformance rwirements, s detai led regmrt sha(l be prepared and sukznitted to the .q.m Iifying

, activity. The rep.art shaL( incld in detail the resuLts of each test performsd and the specific cause of
lot rejection. Photogra@!s shalt be it?cluded here clarification is rsqui red (see 40.1.9 of amix O).

4.9.1.3 Other data. Copies of radiographs for JAMS devices shall bt retained for 5 yearn.

.4.9.2 PPH 9UEI ity level verification. The contractor is responsible for ●stablishing a qua Lity system to
verify the PPH defect level of Lots that are subjected to subgroup teSts of the sroup A inspections. The
PPM defect level shall be bssed M a 6-month maving average. The contractor shal I verify and report
annual IY each rrunthas PPM categories (i .e. , PPM-2, PPM-5, and the indivicbal group A sub9rWps in PPM-2).
In the evem that the contractor (ccupnnent manufacture) meets or exceeds 100 PPM for PPM-2 groupings (see
4.9.3) the manufacturer shnl I identify the problan device t-(s) acd probLem sutgroup *ich caused the
grouping to exceed 100 PPM.

4.9.3 PPM semiconductor !ir.aw iws. [n the evmt that a device type or structurally identical device

t~s are Of i~ufficient VOIUI= fOr ppm r-rting, ~~facturers ~Y their its Om grwinss with the
follmim guidelines:

a. Similar package styles.

b. Similar construction, ms.terials, end processing.

4.9.4 Preservation of tot identity. Ouring a( I screening, inspection, and marking operations, each tot
ard sublet shal I be kept segregated, secure, and traceable.

4.9.4.1 security of conmleted devices. Marked devices hi ch have Psssed ai i scresning and qua( i ty
conformance requirements shall & retained in a secure area prior to shipment or delivery. Device inventory
shall be control Isd by device type, quantity, prcduct assurance level, ard transactim date. Provision
sha LL be made for survei I lance by Government representatives. This requirement a~lies to the manufacturer
snd distrihtor.s.
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TABLE 18. Product ossurance re.au i rmnts.

Requirement Reference

inlif icati on:
a. Prcdutt assurance

program and survey

b. Mr.nuf acturer cert i f i -
cat ion

c. Inspectim and testim

d. Group E

ispection lot

.aceabi t i ty

Svert-ment source inspection

lspect ion during mrmfacture

-ocess mmnitors

:reening

:1:
a. Group A (each lot)

b. Group B (each lot)

4.5
3.6.2 and
apperdix D

3.6.2.2 and
a~rdix D

4.5 ard 4.6

Tab(e VII

4.3.1.1 and
4.3.1.2

6.3.1. L

3.4.4

4.8

4.5.2.4 and
appendix D

6.6 nrd
table [1

4.7.4 and
table Ill

4.7.5
table IVa
table [vb

&
c. Group C (every 12 nnnths) 4.7.6 and

—

INS

—

x

x

x

x

x

x

x

x

x

x

x

x

x

—

ANSN
MSD
W3L
nlm
m3F
MSG
&&tJ

x

x

x

x

x

x

x

x

x

.x

x

M

x

x

—

AN1

—

x.

x

x

x

x

x

x

x

x

x

x

x

x

—

LNTXW
WTXVD
,NTXVL
MTXVR
iNTSVF
oITSVG
_

ired)

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

—

AN

—

x

x

x

x

x

x

x

x

x

x

x

—

—

IANXC

x

x

x

x

x

x

~
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. TABLE lb. RHA ievels and requimnen ts. y

Radiatian (evel Prcdvct assurance leve(

RHA Totai ionizing Ileutrzm JAA’lXV JANS
Designation dose f I“ence

[RAO(Si)) u (N/clr?) y See table VI See rabLe VI

M 3X103
o ix~d
L 5%16
R 1 x tos
F 3 x 10s
G 6 X 10S
H 1 X 106

~1 See 3.6.
Z/ Test in accordance with HIL-STD-~O, mmthod )019.

● ~1 Tvst in sccordamce Mith MI L- SrO.730, methed 101?, !mIess .atheruise
specifi@ in the detai( specification. the mininun neutron fluence
shall be Z x 1012 fl/c#.

TABLE lc. restinq 9uide( ines for chanaes to n quaiifi~ or OdlKt. ~gg$/~/Ql~

Changes (see 3.6.3 herein) Testing, MIL-SrO-i50, (All
electrical parameters 8s specifie

in associated detai L
s~cif ications)

Doping material source GRP A and C-b deltas
Concentrate ion (variahLes cmLY hen deltas are
Process technique requi red)

Die Structure{ tqwQrafiy same as a

Mask changes sffecting die VariabLe GRP A, 8-2, ad C6,
size or active .31ement if mu die area is Small WllarStr

i“ the am[icab(e package than
previously qua Lified

Uafer diameter GRP A ard c-6
Finsl die thickness GRP E-2 and B-f,

Pe.ssivati On/glessivati.a” GRP A erd c-6
or die coating

ffete(lizal ion chenges. GRP A, B-2, B-4, ati c-6
Anything that effects
density for Schottkys
ad ccopasir ion of layers

Die attech m?thad E-2 end c-3

WI@ es
0 be subnittf
to Watif yin{

nctivity

-6 (2 Sm[e,

-6 (2 snm@eI

-2 (2 ss@es

-6 (2 sanple:
,-2 (2 sanple:

-6 (2 sw(es

-2 (2 safqXes

-3 (2 s8n@ ej

‘o
see footnotes at erd of cable.
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changes (see 3.4.3 herein) Test{ng, MIL-WLI -750, (all sruT@es
electrica( parameters as specified to be Suklni tted

in associated detai( to qualifying
S* cfficstions) activity

g. BOmi process 8-4 and C-3

h. @Ondwire tn.4terin L, doping 0-4 end c-3
dimensions

i. Package or lid structure

Package or I id materi O(

Package or lid dimsnsion

i. seat ins technique

k. Seal ing envi ronnent

(. Instlententoti.m of test
methods

m. Chawe% in flow chart

n. Fab nm’e

J--
0. Assti(Y MOVe

P. lest faci [icy nmve

q. Scribe/die separation

r. aua{ification/QCI
rocedur s

B-1, B-2, and c-3

s-t, .9-2, and C-3

B-1, E-2, and c-3

8-1, B-2, and c-3

B-1, B-2, ard C-3

Notify qualifying activity (may
invo[ve test demons.tration)

saws as I

owl i ty confornmce test reprt
(sunnary date) group A (read and
record)

Sane as L

Notify q.mtifying activity

B-2 and C-3

Notify quid ifying activity

C-3 (2 samles)

C-3 (2 ssm[es)

C-3 (2 sanptes)

C-3 (2 sqles)

C-3 (2 san@es)

C-3 (2 snn@es)

C-3 (2 samles)

As required

As rqui red

one test sanple
each sukgrcup
(B and C)

Same as L

&s requi red

B-2 (Z sa@es)

As required

Acceptable r+uwarting date may be subnitted to reduce or eliminate required
test”i ng.
tier! vsriable data is reqJired for SWI icsble groups A and c testing, data
hi stogrms providing scceptabl e pnrameter date $Unn8ries ray be submitted in
place of variables.
If changes involve more than one device typefrcim the sun? certified tine,
contact the W( ifying ac; ivity to determine Fjppropri BW Selecticm of device

tYW(S) to bs selected for testing.
The qusl ifying activity may sdd or reduce testing if uarrantsd by detai(

s~yi f i cat fm rmf r~ts Or ~iwe *5 fen Or prOcess ci rc~ta~es after
not I f i cat ion of the manufacturer.
All groups and SS@roitf?s referenced herein aWIY to JANTX and JAtiTXV only. lest
reWirnnmte for SmQte sdsn~rtals for design changes to .lAns le.eL qua{if ied WXJUCt are to
be determine-d by the .waIify)na e.ctivity.
A&it i.mn( testing and evaluatim in accordance “ith Ercup E to establish
conf iderice in the proposal change shnl 1 be performed es required by the
qualifying activity (see 6.5.1).
Ueu die design rwires fu(t q.mtificatim,
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I Finish

Hot sotder dip w
Hot solder dip 3
Hot solder dip u
Hot solder dip 9
Hot so(der dip V
Hot solder dip 3/
Hot solder dip w
Hot solder dip ~
Hot solder dip v
Hot solder dip z
Hot solder dip a

Tin ptnte
Tin plate
Tin p~ate
Tin DtC,t=

lin-lead plate
Tin-lead plote
Tin-tend p[ate
lin-[e~d plate
Tin-1ead plate
Tin-1ead elate

Go(d ptate Y
Gold plate
Gold elate

Sitver plate &
Silver plate
Silver cdate

MI L-S-W300J

● lABLE Id. Lead finish svstems.

Base
~

x

x

x

x

n

!EQM

si Wer

m

x
x

—

—

.

—

—

rin
~

x
x
x

Req

!Ierxroplated
nickel

x

x

x

x

x

x

x

x

x

E(ectroless
nicke[

x

x

x

x

x

x

x

x

x

x
x

x

x
x

x
x

x

x

Underp( ate is the coating that the solder uitt uet and o~ere to.
May include activation system such ns imersim plating of silver or tin.
HOt solder dip shall be a@ied in accordance uith 3.8.1.2.
Gold ptating sha[t not be used directly over copper.
Sitver ptating shall not be used direct(y over co~r, however, silver cladding direct[y over
qp.rr is acceptable.
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TABLE I e. ~oat i hi ckness snd c~.

coat ins

at sotdcr dip (for round
Leads) 3

or solder dip (for a((
shapes other than rmmd
[ends) ~ &

in p(ate (as p[ated) ~

in- [end plate (es plated
y

in dippin9 @

Gold pLate

Si(ver plate

Nickel p~ate (electro.
plate)

Nickel p[ate (e(ectroless

Thic:
(microimh,

Minimum ~

60/1.52

200/5.08

300/7.62

200)5.08

10012 .54

10/.254

100/2.54

50/1 .27

) 50/1 .27

I 50/1 .27

us

NS

NS

22515. R

425 I1O.8

35018.09

25016.35

L

The so[der beth shall have a nuninat
ccqmsition.f Sn60.r Srd3. ~

The solder bath shalt have a nominsl

c-sitim of sI@ Or sm. 9

shall contain ITO tmre than 0.12
percent by weight co-depa i ted organic
material measured .ss e[emsntal c.srkon.

~

Shall consist of 3 to 50 xrcent bv
ueisht Lead (balance naniksl Ly tini
hamgeneous Ly co-d-s i ted. Shst I
contain no more than O. 12 p.wcent by
weight co-deposited organic amter ial
measured as etanenta( carbon. ~

ShaLl contain a mininun of W.?
percent gotd. ‘W(Y cobalt shal I be
used as the hardener.

W.? percent silver minirmm.

The int.eductian of organic Eddition
agents to nickel bath is prohibited.
Up to 40 percent by weight cobalt is
permitted as a co-deposit.

The intrcduct ian of organic addition
agents to nickel bsth is prohibited.

J

Package elsmmts having n.amc@ i ant caet ings are permitted provided they are subsequent Iy hot
solder dix in accordance nith 3.8.1. Zb.
NS = Imt specified.
See 3.8.1.2.
AS measured to the center of the f tat.
See 3.8.1.4. For threaded sttid packages on\y, the mininun coating thickness shal I be 100 PIV
0.s4 /Jn.
The maxinun carbon content (awl minirmm lead cmte”t in tin-lead pkate) sha(l be determined by the
manufacturer on at least a quarterly basis. The determinant ion of ce.rbm ard lead content may be
made by any accepted annly ticat technique (e. g., for carimx pyrotysis, infrared detectirm (using
an IR21.2, iR244 infrared detector or tqui.a lent); for lesd: x-ray fluorescence, emissimn
spectroscopy) so lMS as the assay ref kects the e.ctua[ content in the total depmi ted f i ni sh.
The so[der s“ concentration in the @ may range betueen 50 percent Sn to 70 psrcfmr S“.
Maxinaro nickel aWLies only to lead material.
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● TABLE If. Packaqe element (other then leads/termina (s) finish systems.

Finish Awl ied over Reau ired tnderplate

Gold Tin Electroplated Electrotess Nickel None
plate plate nickel nickel ~ cladding ~

‘in plate x
‘in plate x
‘in p[nte x
‘in pLate x

‘in-lead p~ate x
‘in-lead p(ate x
‘in- Lead plate x
‘in-Lead plate x
‘in-lead plate x
‘in-lead plate

x
x x

‘in- leod p(ate x x
‘in-Lead plate x x

iold plate x
old p(ate x
ioLd plate x

i Lver plate x
i Iver p(ate x
ilver p(ate x

(ect roptated
nickel v

(ectroless
x

nickel ~ x
ickel c(adding v x

~ C.arbinations of electroplated nickel and e[ectro[ess nickel and nickel cladding are permitted.
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TABLE 11. Scceeninq requ irements.

Screen MI L- STD- COrdit iOn JAMS JANTXV JANTX
750 requi renents requirements requirements

~thod

$a. Die visual 2073 Die form prior to 100 !+zlen WA
for diodes assdly percent s~cif ied

p
lb. lnternat visual 100 100 WA

~pre- cap) percent percent
Inspection
Far diodes 207&
For PW2RFETS 2069
For microwave 2070

transistors
For transistors 2072

2. High te!qxrature 1032 Tsrc = +l~”c opt io.al opt ions I opt i onal
life t = as specified

Monopereting I ife
[str.bilizaticm
bake)

3a. Temperature cyciing 1051 NO dwelt is required 100 100 100

at +25”c. Test percent percent percent
condit ian C, or
maxinun storage
temperature, d!ich-
ever is less,
20 CYCIes,
t(extremes)
2 10 minutes.

3b. Surge (as specified) 4066 condition B, as 100 100 100
g specified percent percent percent

3c. Thermal respcnse ~ As specified 100 100 100
(ss specified) percent parcent percent
Transistors,

P3UERFETS 3161
Eipdar 3131

Di odes 3101
IGBT 3103
GaAs FET 3104

h. Cmwtam 2006 YI directicm at 100 optional optional
accetecat ion 20,000 G mi. except percent

Bt 10,000 G miniuum ●xcept not y v
for devices “i th r~ired for
Puer rating of z ICI-I msta\\w~i -
uatts at lC = +25-C. tally b-d
The 1 minute hold diodes
time mquiremmt
sha( I not amty.

See footnotes at end of table.
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I

e

I

Screm

5. PIND q

6. Instability shock
test taxial lead
diodes WAY) ~

a. FIST

b. SIS1

7. Hermetic seal s/

a. Fine

b. GPoSS

8. Serialization

9. Interim electrical
parameters

o. High tem$ecature
reverse bias
(HTRB)

a. For transistors

I

)IIL-S-19500J

TASLE 1I. Screenirm reou irernmts - Ccmtinusd.

IL-SIO.
750

~

?052

2081

2082

Cardition

Onditicn A.

!071 Smtit for dcwble PIUS
diodes. Test c.mdi -
ti~ G or H, IIInxiti
leak rate
. 5X10”8 atm CC)8
except 5X10-7 atm ccl,
for &vices uith
internel cavity
> 0.3 c.. l!axinun ieal
rate . 5x1o.6 atm cc/
for covities 3-40 cc.

F
T
1039 Test condition A.

W percent tmininm)
of rated VC-

(bipolnr), VGS(FET>
or VLIS(FET), .s
W@ icab\e.

JAM
qui remenc

100
percent
!e 4 .6.4.2

100

percent

100
pmcent

lpticms[

100
percent

100

percmt
;Rewd and
record)

100
percent

JAIITXV
~irementf

m case
nnlted
ectif iers
9 mecifie

100
percent

JANTX
requi rementl

100 p
percent

100 p
percem

or case
Olmted
ectifiers
s spscified

100
prcent

see fcmtmtes at end of table
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Screen

3. High temperature
reverse bias
(HTRE)

- Cmtinimd

b. For Powerfets

c. For dides and
rectifiers

1. Interim etectrice.1
and delta
parameters for
PDA (see /..6.1)
for JAUTX and

JANTXV and
4.6.4.1 for JAFIS

?. Sun-,-in

a. For bipolar
transistors

● b. For P.awe,fets

: footnotes at eti of

MIL-S-19SOOJ

TABLE Il. 5creenin9 re.auireuents - Continued.

lL-STD
730

@@

W-4.?

1038

1039

ID42

e.

Cmditio”

lest condition B.
BO percent (mininun)
of rated VGS.

c. Test conditi.m A.
>iodes (not r e.awired
for LEDs. case mcmted
rectifiers and zmers)
90 percent mi”iaun

~fiw<~~~~i~

?5 - 100 percent of

!Wt%i!’f sine
suecified.

is specified Lut in-
Cltii”g all delta
parameters as a
nininun. when HTRB
is performed leakage
current shai I be
neasured m each
device before my
other specified
parametric test is
nade .

4s specified.

n. Test ccmditi. a” B,

D. lest corditi.an A.

100
percent

100
prcent

DO percent
Measure al I
pecified
mrameters
ithin 16
ours after
eamval of
Wlied
oltage in
rRB.
ecord those
nramters
nich have a
Elta
imit. )( See
creen 13. )

100
percent

$0 hours
[minimm)

!0 hours
[minim)

JAWXV
equi renents

100
prcent

100
percent

00 percent
Measure at I
pecif ied
aramst ers
ithin 24
ours after
elluval of
pplied
oltaae i“
TUB.
ecord those
arameters
hich have a
elta
imit. )( See
creen 13. )

100
percent

60 hours
(minimn)

60 hews !I
(mininufd

100
percent

100
percent

IO percent
Ieasure 8( L
wcified
mameters
shin 24
,Urs after
mval of
Vlied
Iltage in
‘Rs. Recor,
lose
srmneters
,ich have a
!(ta [imit.
;,, screen
13. )

100
percent

iO hours
(mininun]

,0 hours ~1
(mininun)
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TABLE 11. Screeninq rew i resents - COnt inued.

i.

‘o

I

o

screen HIL-STD- Condition JAMS JANTXV
?s0

.JAMTX
requirements requirements requi remmts

methcd

2. Burn-in - Continved As specified. 100 100 100
percent percent percent

● c. For diodes. 1038 c. Test cc$dit ion 8. 240 hours 96 hmrs 96 hours
zeners, ati (minimn) (miniuun) (mininun)
rectifiers

For case ummt condition A, JAMTX WA 48 hours 48 hours
rectifiers and JANTXV only. lmini nun) (mini-)

. Condition B, for JANS 240 hours WA WA
(minirmm)

d. For thyristors 10LO 240 hmm 96 howe 96 hours
~/ (mininun) (minimun) (mi”inun)

3. Final e[ectricai As spscif ied. 100 100
test (see 4.6 end

100
percent percent percent

4.6.5)

a. Interim Imerim Interim Interim
e(ectric.sl electrical etectrica( electrical
amd de[ta and delta ard delta and de(ta
psrarnsters parameters parfdneters
for PDA (see

psramecers
as a as o as a

4.6.1 or minjnun. minimum minimn.
4.6.4.1) (Read and (Read and (Read and

record. ) record. ) record. )

(See (See
4.6.3 .2.) L.6.3 .2.)

b. Other etectr icat Group A, Group A, Group A, sub-
parwncrers Bf subbmoups 2 stircup 2. group 2.

and 3.

4. Hermetic seal ~ 1071 (same as 7 above) UI 100
a. Fine

optional ~/lopti Ona[ ~
percent

b. cross

See footnotes at erd of tab(e.
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TABLE 11. Streenimi re.au irsnents - Continusd.

Screen MtL-sID- Condit iOn JAMS JANT~
730

JANTX
requi remnts

msthod
rwipemnts requirements

15. RadiograWy 2076 m 100
oercent

16. External visual 2071 10 be performed after {00
examinstim cwlete msrking and percent

prior to lot
acceot ante

Visual inspection (method 2074) on clear glass dicdes shall be per fonnsd a“y thns prior to screen 8.
Shall be performed any time before screen 13. Surge shall precede therrfal response when both tests
ore par forued. Surge and thermal imnce are applicable only when specified in the screeniw tab(e
of the detail specification.
Constant acceleration shall be per formal a“ gold bond devices.
PINO is not aWlicable to any device uith external and internal pressure contacts (die to electricr. (
contacts) Optica( cmipled isolators, and double plug diodes. PIND screening may be performed any’ time
after screen 4 tim inpesed by contract or Wrchase order (see 3.7.6.1).
&nit 81ST ad FIST tests for d~~e plug or csse-uudnted diodes. omit F[ST test for tmratwe
ccmpensnted referenced di &es.
Non-transparent glass encased double PLW noncavity axial lead diodes only ray use methcd 206E in lieu
of 1071.
Fine ord gross seal leak test for JANTX erd JAIITSV sha[l be performed in either screen 7 or screen 14.
0pti0n81 e.cce( erated HTRB for PWERFETS in accordance with method 104.?, condition A, shal I ~ 48 hours
mininua at 1A = +175-C mininun. Initia( use of this option is centinpent @n subsequent ccm@et ion
of a me time 1,000 hour qualification in accordance ‘dith method 1062, ad a% specified on group E of
the itiividdal dstail specification, Cdition A to be subnit ted uith the initial qus(if ication
report .
For JANS m’iy, zoner diodes shall be subjected to high tenperatwe reverse bias at 80 - 85 percent of 6
nomitvs( V, for V, > 10 V. mnit test for &vices with V, 5 10 V. For JANS case mnmted rectifiers
conditi.n”A is rbired.

al For JANTX ard JANIXV levels ful I unve-bLocking test shall replace power b.mn- in for all thyristors.
~ Hermstic seal screens for JAflS msy be performed in any order fd~ouing final electrical test. Glass

dicdes sh. (i not be painted tmti I after sea L tests. When hermetic seal testing is performed in screen
7 it does not have to be per formal again in screen 14 for tile plug diode construction.

~ The radi.gratiic screen far JAMS may be per fornmd in any s~ence after screen 8.
~ Tests previously performed 100 percent (i e., surge, thermal impedance) need not be repeated in

screen !3.
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TABLE r! I. cirmm A insoecti~.

Suiwaups JANS ~ JAN, JANTX, JAMTXV
ssr@e saople plan ~/

c.\nn (n].)

WfJQralill 1 15 devices 65 devices
C.o C.. o

disual ard uechsnica[ inspection
(MIL-STD-750. method 2071)

;Ubqroull 2 lPPM-2) 116 devices l~=dyices ~
C=o

)C (static) tests at +25°C

SubqroWl 3 (PPf4-2) 116 devices u
C.o

)C (static) tests at nsxinun rated @ minifnsn rated ZI y
ORratinq tence retures

5ubqr.m 4 (PPM-2) 116 devices a

)Ynam
C.o

ic tests at +25”c

;Ut9rcun 5 w 65 devices
45 devices C=o

;afe operating area test (for poier transistors only): Cso
a. Dc
b. C(mped itictive
c. Unc(anped inductive

:nd-rnint ●~ectr ical measurement

;ubqrouo 6 22 devices
C.O

;urge current (far dicdeslrectifiers MIY)
i-d-taint electrical meesurenmts

;Ut7Woum 7 22 devices
C=O

;e[ec ted stotic and .dvramic tests

~ The specific psrfuneters to h inc(wded for tests in each subgroup shall be .s specified in the
applicable .ssocieted detail spscificetien. Uhere M parameters have been specified in a p.articu~ar
subomnm or test within a subaroun. w nreum A testing is rewired for that Bubmouu or test to—. ..-.
sat~sfy group b rkirenenis. - : -k side sanp(e may be used for all subgroup testing”. These tests are
cortsiderd nondestructive srd devices may be shi@.

2) If o device in the sa@e fails one or fiwre test(s) in the stirou$ is) being sampled, each device in
the lsub) lot represented by the ssnple may be screened for the teSt[s) for tiich the S~le faf[~.
An alternate tenmerature electrical screen necessary to rmrmve the fnilure mode may be used after an
Engineering evaluation is performed. A second smle sha(t be tested to the failed parameter. If the
second .Wte fails, the seine subgrotp 100 percent rescreen of the fai ied subgrow shall be performed
or the lot shaii be rejected.

~ AL( devices rewired by thespecified samleplanshall be subjected to subgroups 2, 3, and4
combined.

Q M( devices rewired by the specifid samle plan shatl be rmdcdy se~ected frwn the devices
subjected to subgroups 2, 3, and 6, and shall be subjected to subaroups 5, 6, ad 7 cmbined,

45
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lhBLE lb%. Grow 5 irwec ti.ans for JANS device+.

Ir!spectim

~u
hysical dimensions

olderability

esistance to sotvents

aperature cycling
(air-to-air)
(except for axial
lead ELass dicdes)

hernat shock
(liWid-to-liquid)
<For axial lead
glass diodes on(y)

urge

emetic seal ~

a. Fine

b. G?OSS

l=ctricak
measurements

[L-STD,
750

nethcd

?Okd

?026

1022

1051

1056

406.5

MI L-sTD -730
ccrdit inn

)imens ions in accordaxe
,ith case out(ine spscifisd.

;epsrate sanples my be used
for each test.

rhe sanple plan applies to
the runber of leads
inspected. A mini- of 3
jevice$ shall be tested.

tat r~ired if marking is
!tched into the device.

40 dueLl is required at
k25”c. lest cotiit ion C,
[100 cycles) or maxinun
;torage teqwrature which-
sver is less.

25 Cyc(es, Comdition A

4s specified

lot required for double plug
iicdes. Test condition G or
J. maxim leak,.
rate = 5 x 10-8 atm CC/S,
,Xcept 5 ~lo-7 atm CClS
for &vices uith internal
cavity > 0.3 cc. Maxim.m
Leak rate = 5 x 10-6
ntm eels for cavities 3-GOcc

as specified.

Wa[ificati. an
and large lot

quality
conformfme
inspect i an
Sam (e c.Lan

22 devices
C.o

15 leads
r,. o

15 devices
C.o

22 devices
C=o

small lot
acl nlc

3 devices c = O

5 Leads C,o

; devices c = O

5 devices . = O

See footnotes et end of tabLe.
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TABLE Iva. GrOUD B inm.ections for JANS devices - Continued.

Inspect ions

W&ram 3 - Conrinued

)ecap- internal visual
(design
verification) U

kad strength
(uireor clip bcnded
devices an(y)

;EM (bfIe” specified) ~

lie shear (exckudino
axial Ieadd
devices)

[intermittent operation
life

;[ectr ical
measurements

M4rotm 5

accelerated steady-
state operation life

Eutec tic die
attached
semiconductors

Soft so(der die
attached pouer
semiconductors

:[er.tr{cal
mess.remmts

IIL.STD
750

mthod

207s

2037

2077

2017

1037
10L2

1027

1027

MI L- STD-750
condition

/isuat criterin in
accordance mith qualifie5
iesign and internal visual
]recap criteria.

rhe sam tmmimr of devices
=ed for trend strength
dill also k used for die
shear (minimum of six
die)

!,000 cycles
\s specified.
:ondit ion O.
rhernd respn_ese ati other
?Lectrica( aeesurerfents as
;pecified.

lias conditions as
;pecifi.sd.

rJ = +2i5°c minimum (for 96
murs minimnl

IJ = +225-C mininun (for
160 hours mininun)

As s~cified

Qualification
and large lot

quality
conformance
inspect ion
SW Ie plan

6 devices
C=o

22 uires or
11 devices
C.o

[M’Ri cheer
requires the
smaller ncmber
of devices)

b devices
C=o

22 devices
C.o

22 devices
C,o

3 devices c = O

12 devices c = O

se. footnotes at end of table.
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TABLE IVII. Gram B insDecti Ons for JANS devices - Cominued.

lnspe.ticms

r~ - Cent inued

ch.attky diodes

Iectricak
msasursments

ccelerated steady-
state reverse bias
pouer MOSFETS

lectr ical
measur enents

ccekerated steady-
st. te gate stress
power XOSFEIS

kectrical
measurements

omi strength
(AI-Au die-
i ntercc.nnect on(y)

ubarom 6

hernml resistance
0 i odes
Transistors

(bipalar)
Transistors

(Pc6ERFE1S)
Thyristors
1GBT
GSAS FET

1038 TJ = rated IJ uaxiaun
(for 240 hours mininwo

As spscif ied

1042 Cor’dit ion A,
VOs = rated, 1A = +175-C,
t = 120 hours and 8S
specified

As specified

10L2 condition E,
Vcs . rated, 1A = +l?S.C8
t = 24 hours

As specified

As specified.
3101
3131

3161
I

3181
3103
3104 I

Oualificnt ion
ard Large Lot

quality
conformance
inspection
saw[e Dlan

20 uires
C=o

22 devices
C.o

small lot
OC1 MC

20 uires
C=o

8 devices c = O

~ Etcctrical reject devices frcm the same inspectiem lot, may be used for all subgrcqm, uf!en electric.\
end-point measurements are r!at required. Other non-catastrophic rejected devices (i e., PIND, X-ray)
may be utilized for 811 stbsrc.ups. For subgroups ni th end-point measurements, the devices sha[ [ be
screened to t.b(e 11 through bikk 13.

~ Non-transparent g(nss encased double P(W noncavity axial lead dicdes only may use methcd 206S in lieu
of 1071.

~ Verification of metallurgical band as defined in 30.14 of a~ix A in its entirety shalt be
documnt ed.

~ This test may be perfcmmsd at any tint? prior to lot formatim.

o

48

Downloaded from http://www.everyspec.com



.

MI L- S- W500J

TABLE lVb. Group B ins=c t ions for JAN. JANTX. and JANTXV devices.

IItspectims

42s.wdv

>Iderabi ( icy

?si stance to solvents

mperature CYCIing
(air-to-air)
except for axial lead
g(ass dicr&

)ermal shock
(1 iquid-to- I iquid)
(For axial lead g{ass
diodes only)

rue

a. Fine leak

b. Gross teak

Iectrical
measur.mmts Y

teady-state-c.peratfon
life or intermittent
operation life ~

I ect r ica I measurements

md strength (wire or
cl ip tanded devices
only)

MlL-STD-no

tethod Condition

?026 Sqrate Smmles may be used for ●ach
test. The sanple plan awl ies to the
nudmr of leads inspted. A minitmxn
of 3 devices shall be tested.

1022 Not required if marking is etched into
the devi cc

1051

1056

1071

NO duell is required at +25”c.
lest candi t ion C, or maxi nun storage
temperature hf!ichever is less,
(45 cycles, irwltiing screening)

10 cyc IeS, condition A

As spxified.

!lot required for dwble PIW diode.
Test credit {on G or H, maxirmrn leak
rate = s x 10-8 atm cc/s, except
5 X l~70tM CC16 fOr devices “ith
internsl cavity > 0.3 cc. Haxirmm
leak rate = 5 x IO-6 atm CCIS for

L
1027

1037
1042

2037

See footnotes at end of table.

Bias ccodit ions as specified, 340 hour
(minitrun)
2,000 cyc(es (minim.m)
Condition D, 2,000 cycles (miniKUII)

hs specified.

The sanple shall include a minimum of
3 devices and shall include all wire

lsizes.

!hr@e
plan

5 I cads
C.o

2 devices
~=o

5 devices
C.o

1 wires
~=o

mall lot
uality
nnformance
nspecticm
{c

t [ends
C.o

6 devices
C=o

12 devices
..0

11 wires
C.o
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TABLE Ivb. Groum B inssu t ions for JAN. JANIX. and JAW4V devi Ces - Cent inued.

lnspscticms M[L-STD-730 .W#7ple Slmll Lot
p~on

Method
qulity

Cmdition con fomnce
inspection
n!.

*r 0W4 V 1 devi .e 1 devi .e
C=o C.o

ecap internal visuel 2073 Visual criteria in accordance Mith
(desisn verification) qwaiified design.

EM (uhen specified) 2077 6 devices 6 devices
C,o C.o

@Q@k!L5 15 devices 6 devices
C=o C=o

hennn( resistmce: As specified.
Thermal resistance may be performed
on grcup E freq.tency uhenever 100
percent thermal inpcdance is
performed.

Di odes
.

3101 or
6081

Transistors (bipolar] 3131
Tram isc!ars 3161

(POUERFETS)
Thyristors 3181
1GB7 3103
GaA, FET 3104

~w 32 devices 1Z devices
C.O C=o

igh-tenperriture life 1032 340 hours mini-, TSTG(MX) = 1A
(nonoperating)

lectrical measurnnents As mecified.

~ Electrical reject devices frcm the same inspection lot, may be used for elk subgroups uhen
electrical erxl- paint measurements are not required. Other rmn-catastr@ic rejected devices
(i. e., PINO, X-ray) my be utilized for aLl subgroups. For subgroups with end-poim measurements,
the devices sha[[ b.? screened to tabke 11 through block 13.

~ Non-transparent gtass encased doutde PIW noncavity axial Lead dicdes on(y may “se methcd 206S in lieu
of 1071. this test may be per formal after electrical measuremems.

~ U“Less otherwise specified, anit delta parameters limits for [o. current gain (hfe) ad leakage
mess.remsncs included in end-point .measuremmts.

~ If a given inspection lot Wdergoing group B inspection has been seLected to satisfy group C inspe.ticm

rewirmts, the 340-hvur or 2,000 cycke tife tests may be continued on test to 1,000 hours O, 6,OOO
cycles, as applicable, In order to satisfy the sroup c Life test requirements and bond w(I may h?
performed after group C life test. End-point rreas.rnnents shail b per fonted or either group B,
Wb9roup 3 (340 hours or 2,000 cyc Les, as applicable) to satisfy grciip B Lot acceptance or group c,
stiroup 6 (1,000 hours or 6,oOO cYc Les, as aplicable) to satisfy group B and c Lot acceptame. lf
group B, subgroup 3, is to be continued to gr.atq C, bord strength test may be performed after group C,
SUbU,OUU 6.

~1 Intermittent Operatim life shall be pcrfoFmed cm all case mounted devices.
& Not required for power MOSFETS.

50
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TABLE V. crow C w ciodic {nssect ions (ail ounlitv levels~.

! 1nspect ions

sllb7r0uP 1

Physical dimensions U
(Not reuuirml for JAN’S)

Subq rouo 2

lhwmsl shock
(9(8ss strain)

Terminal strength

Hermetic s.eai ZJ

n. Fine leak

b. Gross teak

[Moisture resistance

Electrical measurements

Sliiq row 3

● I
Shock

vibration, variable
f re.went.y

constant acceleration Y

MIL- STD-750

:thod I condition

‘~Dimensiorw in acc.ardwce iii th ease

1056

?036

1071

1021

Test condition A, except test
condition B for devices with power
rating of . 10 .atts at Tc = +25”c.

As specified.

Not required for tile Pius diodes.
Test cc$dit ion G or H, maxinun, Leak
rate . 5 x 10-8 atm cc/s, ●xcept
5 x 10-7 atm CCIS for devices with
internai cavity > 0.3 cc. )faxirmn
Leak rate = 5 x 10-6 atm CCIS for
cavities 3-40 cc.

,...
mmt tn!tint cordit ioninn.

2016

2056

2006

Not required for disc packages or
meta((urgicaiiy horded dotile
plug devices, or stud packaged devices.

Nonoperating, 1500 gqs, 0.5 m,
5 blow in each orientation: xl, Y1,
ard 21 (Yl oniy for axial 91ass
dicdes).

1 minute minioun in each orientation,
xl, Yl, ad 21 at 20,000 g,. mi. inun,
except at 10,000 g,s mininun for
devices with pvner rating of
2 15 wtts.
lC = +25-C.

As sDecif ied.

SMl@.s
plan

15 devices
C=o

!2 devices
C.o

?2 devices
C. I-l

nail tot
Jaiity
nnformance
wpect i an
{C

6 devices
C.o

6 devices
C.o

6 devices
C.o

See f Ootnotes at the end of table.
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TABLE V. Grow C wricdic inspections (81! awl itv levels> . continued.

Inspect ions

;Ubaroun 4

;.1 t atms*ere

(corrosimo

y

;mI,?a5

lot app~i cable

; row 6q~6J

;teady-s tate-opsretim
life or

ntermittent operation
[if. or

Ilock i”@ life

l[ectrica( measurements

HIL-STD-i30

ethad I Corditia”

Not required for disc packages.

1026 1,000 hours rninim.rn at maxinum
operating junction tenprature

1037 6,ooO cycles mi”inxrn
1042 Conditions D, 6,000 cycles mininun
1048

SaTrpLing
plan

15 devices
C.o

22 de, i ces
Ccl

iml~ Lot
pality
,Onfomlsnce
“SPE.Ct j cm
f.

6 devices
C=o

12 devtces
C.o

~1 E(ectri cat reject devices fran the srmw inspection (at, may be used for all subgroups when eLectrica
end-point measurements are n-at required. Other non-catastrwhic rejected devices (i .e. . PI NO. X-rw)

●
,(

may be utilized for al( sutgrwps. For subgrcups uith end-~int measurements, the devices shn[[ be”
screened to table I [ through b(.ack 13.

‘# N..- t ra.sparent 91 ass encnsed doubt. plug nonca.i ty .x ial t ead dicdes ml y may use methcd 206s
in lieu of 1071. This test may & performed after e(eetr ical measurements.

~1 Not awticmb(e to any devices uith external ard internal pressure contocts (die to clectriea[
contracts), optional coupled isoiat.ars, and doub(e P(U9 diodes.

9 If a given inspection (ot undergoing group .9 inspection has been selected to satisfy srwp c
inspection requiremmts, the 340-hwr or 2,000 cyc[es life tests may be continued on test to 1,000
hours or 6,000 cycles, as awlicab(e, in order to satisfy the group C life test requirements.
End-paint measurements shali be per fwmed on either table IVS, groq B, subgroup 4, or table Im
group B, subfIrwp 3 (340 hours or 2,000 cycles, 0s applicable) to satisfy group B (rab(e lVa or tab(e
lvM lot acceptance or groq C, S*POUP 6 (1,000 hours or 6,oOO cycles, es a@icable) to satisfy
wow B end C [at acceptance.

~ Intermitted operation (ife sha[[ be performed o. all case momted devices.
Q/ The ssnple size may be increased and the test time decreased so LOIW as the devices are

stressed for a t.at’dL of 22,000 device hours miniuun, and the actua[ time or test is at (east
340 hours.
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TABLE VI. Graum D (RHA tests~. ~

. .

MIL-STD-7S0 JAW
7es t

JANIXV
Want i tyl Want i tyf

Method Cordite On accept Notes accept Motes
,nmt.cr *r

~~

utron irradiation 1017 +25”c

a. Owlif ication (a) 11(0) ~ [a) 11(0) g

b. OC1 (b) 11(0) y (b) 11(0) $/

d-point electrical As specified in accordance
parameters nith associated detai I

met ificati cm.

P9L9!!Uu

early-state total 1019 +25 ‘C
dose irradiation tfaximm SUFPIY voLtage.

a. Owlifitati.m (a) 4(0) (a) g (a) 22(o) ~
2(o)

b. OCl (b) 4(0) (b) ~ (b) 22(0) ~
2(o)

d-point electrical
Y

As specified i“ sccordamte
parameters with associated detmil

smcification.

~u

mer transistor 347a +25°c 11(0) v 11(0) ~
electrical dose rate
test

d-point electrical As specified in accordance
parameters with associated detail

wecif ication.

II Parts used for one subgroup test my not be used for other subsroup.s Lwt may be used for higher
levels in the same subsroqx Total expsure shall not be considered cuw!ative unless testing
is mrfornmd within the time limits of the test methcd. Groun D tests nxw be Cerformed orior to

&l

dev”ice screening (see 4.7.7).
Uaive neutron tests for MOS devices unless by design, bipolar elements are an integral part of the
device ftmction.
In accordance with uafer lot: If one part fails, seven dditionnl parts rW be added to the test
smie with no Sddi:i OIMl fal(ures ellowd, 1.9 devices, c = 1.
In accordance wth Inspection lot. [f one part fails, seven atiitional parts uw be added to the test
sw(e with no additional failures allowed, 1.9 devices, c . 1.
JANTXV dewces sha~~ be inspected using either the JAtlTsv quantity(accept nuT&r criteria as
specified, or by using the JAW criteria on ●ach wafer.
For device types with greater than or equa[ to 4,000 die per wafer, selected frcm the wafer at e
radius qqwoximately equal to two-thirds of the wafer radius, and spaced uniformly erw!d this radius.
In accordance mith inspection lot. [f one part fails, 16 additional parts my be ackled to the test
STI: uith M a~itlo~l failures allowed, 38 devices, c . 1. For devices *ich require mare than
one bias, the srmple size shall be 22 (0) for each bias.
For device types with less than or equal to 6,000 die per wafer, selected frcm the wafer nt a radius
approximately equa~ to two-thirds of the wafer radius and spaced niform(y arowd this radius.
Upset testing during qualification on first QC1 shalk be conducted ‘A?” sp?cif ied in wrchase order or
contract. when specified, the same devices may be tested in rrare than one subsroup.
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TABLE V{!. Gr.aUP E ins~ct ions (al( wa(itv levels) for qualification only.

I .spect i ons

sulmrow 1

Thermal shock mdlor
Electrical measurements
Temperature cyclins
Electrical nmsurm”ts

Subgrow z

Intermittent operating life
Life test
Electrical measuremmts or

I Steady-state operating life
Electrical measurements or
Blocking life
Electrica[ m?asurerents

Sub.ar 0W3 As specified

Obstructive physical analysis

subgroup 4

Thwma( resistance
Transistors,

PWERFETS
Bipolar

Oi odes

I

1GBT
GaAs FET

Suk+lrow 5

Baranetric pressure (reduced)
(required .n[y on all devices uith

I rated voltage > 200 v)

HIL-STD-750

~

1056 100 cycles or as specified

1051 500 Cycles mi”irnm or as specifi~.

IAs specified.

1037
1042 I
1026

lo&8 I

L
IAs spscified.

1001 I
TABLE VIII. Data ,RN irements for JANS devices.

I

Sanpl ing
plan

As
wecifiea

As
specifie

As
ipecif ied

!2 device!
C.o

5 device!
C.o

Data

Uafer lot acceptance (see 4.3.1.2.1) 1. SEH @vatographs (When a@iceb[e)
Screening (see 4.6) 2. Electrical data

3. Radiographs
4. Screening data

Ouality conformance (see 4.7) 5. ELecrricol data
6. SEM photographs (*en a~(icabte)
7. sod w(( limits (hen awlicable:
8. Lot rejection report
9. OCl data (qrouPs A. B. C. end D)
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5. PACSAGING

● 5.1 Packaninq r eauirmms. The requirements for psckagir,g shat L be in accordance uith NIL-s-19491, for
direct Goverrtm?nt sa[es only.

b. MOTES

(This section contains information of a genern[ or explanatory nature that may be helpfu(, tut is not
mandatory. )

6.1 Acquisition r e.auirements. Acquisition docunents shwld specify the foi(ouing:

a.

b.

c.

d.

e.

f.

0.

Type designation (see 1.2).

Nurber of the awtic.b(e associated detail specificetiotw (see 3.2 ad su$ptmnent 1 of this
d.acunent). For additiana[ information of Wpe designntians not inc(udd in s~lement 1, contact
the Defense Electronics SW$4Y Center, OESC-EL, D.yton, OH 65464.

Lead formation, length, finish, if other than that specified, or hen a choice is required by the
device a@ication.

Oata requirements bfwn a#icabLe (see 3.3, 4.1.1.3, ard 4.9).

SPe. ifY Pint of shipn=nt (faci(ity ocher then the device manufacturer, see 4.1.1.1.5).

PIND screening hen required (see 3.7.6. \ and 1.2.6).

Oate code and specification revision letter shall not ix restricted by the acquisition docunents.

6.2 Woe rsess ion information. Devices covered by this specification are substitutable for the
manufacturers ad Uservs PIM, s. This information in no uay iup[ies that manufa.turerts PINs are suitab(e
BS B substitute for the militnry PIN.

SWrsess iOn and cross reference dOte..

Military Ifarwf ecturer ,s )&nufacturer, s m-d user, s
PIN CAGE code PIN

6.3 Oualificet ion. Uith respect to products requiring Walif icati on, wards wilt be mmde onky for
products ~ich are, at the tim set for opening of bids, qualifid for inslusion in OPL, uhether or not such
products have actually been so listed by that date. The attention of the suw{iers is called to this
requirement. 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 bt eligib[e to be .uarded contracts for
the products covered by this specification. The activity respotwibLe for the qua~if ication products list is
the Ocfense Electrmics SUWIY Center, OaYton, OH 45444. Awlicat ion for qua[ifi. ation tests shall be
stiit ted on DESC Form l$m and sha(L include a prowsed test Ptan. design and Constrwt ion, OESC Form 360
and engineering evaluation as a@icab[e.
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6.4 Associatd detail swcif icati on. Since this specification cm.w-s the general requirements and tests
for semicormbctcm devims, the details of performance of the semicotitor device nust be as specified in
the associated detail specification. Attention of ●ngineers prepsring the associated detai[ spacif<cr.tion
is invited to the items listed belw +ich shcdd be covered in the Associated detail specification:

a.

b.

c.

d.

e.

f.

0.

h.

i.

j.

k.

t.

m.

Identification (see 1.2).

Design, construction, ati material (see 3.6).

The msrking to be omitted if any (see 3.7). The order of preference for marking is as listed in
3.7.1.

Ctassificr,t ion of inspection.

(1) Examination and tests to k performed under qualification inspection.

(2) Examination and tests to be per formal under QCI.

(3) Examination ard tests to be performed under screening inspection.

End-point measurements to be made for SrW S, C, D, end E inspections (see 6.7.8).

Product awwra=e [wets covered.

Device [eve( W@ screening pr.xedure if other than table II.

Sequetwe of test, test msthod, test cwditi an, limit, cycles, tenper.xure, axis, etc., uhen not
specified, or if other than specified herein.

Interim (pre- and post-burn-in) electrical psramters.

Burn-in test cotiit ion ard burn-in test circuit.

Delta parameter Ueasurnre.ts or provisi.ar.s for WA it!s,(uding procedures for traceability, where
awl i cable.

Final ●(ectricd measur-ts.

Requirmnents for data recording amd reporting, mere applicable.

6.4.1 I! IL-STD-750 details. In addition to the item as specified in 6.5, the awiicable details required
by fll L-sTO-730 shou(db iisted i“ the ass.aciatd detail specification.

6.5 Associated detail smcffice.t ions issued but not havi”q a OPL s.wree. See OPL 19500 note.

6.6 J&&. Certain provisions of this specification are the subject of interrtst ional standardization
agreement. uhen arwdrent, revision, or cancellation of this specification is prcpsed ~ich will affect or
violate the imternationd awecxnent cmwerned, the preparing activity will take appropriate reconciliation
action through international stendardizr,ticm charmels including departmental statxiardizat ion offices, if
recwi red,
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I

6.7 Subiect term (kev ward) tistinq.

Thryistors
Radiation designators
unencsps.lated devices
Beryl titan oxide
ISA
PIMD
Rectifiers
Radi ogre$hy
Neutrm irradiation

6.8 Charmea frcm previous issue. The margins of this specification ore marked uith asterisks to indicate
nhere changes (additiow, modificatimw, corrections, deletions) frcm the previous issue were rode. This
‘alas done as n convenience only and the Governncnt assures m liability tiatsaever for any inaccuracies in
these notations. Bidders and contractors are cautioned to evaluate the requiwmtnts of this docunent based
on the entire content irrespective of the marginal notatiw ard relati.mship to the last previ.m.m issue.

.—

10
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APPENDIX A

DEFIMITIOMS

10. SCOPE

10.1 ~. This appendix contains the definitions of terms used with semiconductor devices. This
aFP~fX i9 a mandatory part of the spcifi catian. The information contained herein is intended for
cmpllance.

20. APpLlcAOLE cIoamEnTs. This section is not t@icab(e to this appendix.

30. SEMICOMDUCTOACCPWN DEFIMI T10NS

30.1 Absolute maxirrua ratinqs. The V.IWS Speeif ied for Watings”,, Waxitun ratings,,, or %bmlute
maxinun ratings,, are based on the ‘absolute syateu?, ard ~~ess otherwise required for o specific test method
ore not to be exceedd under any service or test ccndi t iom. These ratings are limiting values beyond nhich
the serviceabi( ity of any indivibl semiconductor device M8Y k inpe. i red. Uniess otheruise specified, the
voltage, current, m-d power ratings are based on continuous * peuer c.mtdit ions nt free air tiient
temperature of +25-C. For Plsed or other ccuxiit ions or Opsrati.an of simj(ar natu,e, the currem, voltage,
and power dissipation ratings nre a function of time and duty cycle. In order not to exceed abso[ute
ratings, the equipnwt designer has the respmwibi[ ity of determining an W.’erage design vatue, for each
rating, beiom the ak601ute value of that rating by a safety factor, so that the absolute values ui 11 never
be exceeded under any usual credit ions of supply-voltage variation, lord variat {on, or manufacturing
variation in the equipnent itself.

30.2 Ant)iem teme rature. tiient t.?nperature is the air temperature measured below n semiconductor
device, in an enviromnent of substantially niform t~rature, cookd .ady by nnturnl air convecting and
not Irmter ially affected by reflective ard rndiant surfaces.

30.3 w. The electrode frctn ihich the f.aruard current flows within the device.

30.4 ~. A term describing the state of a semic~tor device or junction hich eventual (y
prevents the f IOU of current. @

30.5 Breakd.mn voltaqe. The breakdoum volta~e is the maxiuum instantaneous v.aLtage, irs(uding repetitive
ard nonrepetitive transients, uhich can be applied across a jmction in the reverse direction without cm
external means (circuit) of ( imiting the current. It is also the instantane.ws v.due af reverse voltage at
uhich a transiticm ccamences from a region of high small-signal inpedance to a region of sutastantia(Ly Lower
small-signal i~ance.

30.6 .Case rraunt. A type of package (outline) which provides a mthod of readi [y atteching we surface of
the serocomductor device to a heat dissipator to achieve thermal mmageue.t of the case temperature
(exafrple: TO-3, Oo-b).

30.7 case tellme rature. Case temperature is that t~rature measured at . specified paint on the case of
a semicardxtcw device.

30..9 ~. The etectrcde to tthich the forward current fl.aus withim the device.

30.9 Characteristic. An irk?rent and measurable property of a device. Such n property WY be
electrical, mechanical, thermal, hydrsulic, elect mma.g”etic, or nuclear, and can be expressed as a va[”e far
stated or recognized conditions. A characteristic may also be a set of related values usually sh.nm in
gr.~ i cal form.

30.10 Constant current source. A current source shal I bt considered constant i f ha(vi”g the nemrator

ida~e dOes @ Pr~e a chwe im the W.-ter hi ng measured that is 9reater than the rewired
preci Sian of the mea$uremnt.

30.11 Constant vol tnqe source. A voitage source shai I be considered constant if doubling the generator

i~a~e dOes nOt Pr~e a chan9e in the Wrameter bdnu ~.sured that is 9reater than the required
precision of the mea$.rerent.
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APPENDIX A

1.

I

30.12 Disc WDe A type of package (outline) for very high power devices which provides two paral (eL
surfaces for momt;n!a into a specia(izd heat dissipator capable of a#ying a specifid ccapressive force
to the device.

30.13 Forward bias. The bias which tends to produce current flow in the forward direction (p type
semictictor region at a positive pstent iat relative to n type region).

● 30.16 Metallurgical bond. dicde construction. ard therma( matching. Metallurgical bonds as used in
JAN-brmd semiconductor devices .i II be identified by one of the fol lowin9 cnteeori es. The LiStinQ of the
three types of metallurgical bonds is for clarification ad w not necessarily ~ list~ in Order Of writ.

30.14.1 Onutde ultm construction. Oouble plug comtruct ian is one uhere the terminal plugs have equal
naninal diameter. and are in direct contact uith the metal Iizat ion materials of the se!nic.ndxtor die; the
use of a point contact whisker or other wire conductors is not allowed.

30.14.2 Oash-om construction. Dash-one diodes sha(( be of doubLe p[ug construction utiti zing high
tehperatu.e mstal [Urgica[ bonding between bath sides of the si [icon die and terminal pim.

● 30.14.3 CateqDrv 1 meta[turqicai bend. A category I metut Lursicd band is farmed *en the band between
the semiconductor elemmt (si I icon, germaniun, etc. ) ar’d the wkage cmsists of a ti=e ~ich ~lts ~rin9
the banding process and *ich includes in the solidified melt both a portion of the semiconductor element
and a part ion of the m?tal 1 izat ion layer With is on the package mounting surface. Category I tads between
adjacent semiconductor elements (as in stacks) shall inctude portions of bath semiconductor elements in the
solidified mett. Category I metal Iurgical bonds are typical Ly required for all axial (eaded diodes, equa(
to and greater than 1 uatt or 1 W, ~less otherwise swifi~ in the detai I sFcif ic.ti On.

30. t4.< Cateqorv II nWakhJrqical bond. A category 1I metelkurgical bond is formed uti I i zing a brazing
or soldering .I1oY tiich melts during the bordin9 process and bonds to a meta([izat ion layer on each of the
surfaces being joined. Oissolutim of the semiconductor e(ement or anY of the .etted surface (ayers is not
required.

30.14. S Cnteqorv 1[1 Ueta( [urqical bond. A category I {1 meal Iurgicn[ band is formed hen the surfaces
t. be bonded are brotmht together urder ccditioms of tqrature and pressure such that a diffusion bond is
formed between the outemnst meta Ll ization layer of the e[ernents being joined. This bond is characterized
by having species fran both sides of the original interface diffused across the interface without any molten
phase having been present.

30.14.6 Hon-cavitv double DI w dicde. Double plug construction nfwre the package glass is in inti~te
contact with the semiconductor die isolating the anode ard cathode regioms, and insuring innmity fr.an
psrticle related fai lures. Voids may be present provided isolation (to prevent arcing) and particle
inmmi ty are insured.

● 30.14.7 ThermallY matched axial leaded diodes. Diuke construction within the coefficients of thermal
expansion of the die, plus, and packa9e materials shall be thermnlty matched such that the dicdes are inm.ine
to intermittent opens bY design. Asial -leaded diode designs nhich cc@Y with this definition nust .ti I ize
tmgstm or MO[ytdenull plugs.

● 30. 14.8 Metallurgically bor!ded-therIrsl(Y matched- nancavitv-double P(W construction. Axial- leaded dicdes
meeting this def initim nust be of double plus construction utilizing Wmssten or nwl@denun Pluss. Both
sides of the dicde chip (die) must be brded to the corresponding piug by a category I metal Iuruical bond.
The package mt be thertrwliy matched, non-cavity construction (see 30.14.1 thrmgh 30.1L .7). The plate
si tver bottom contact design is net permitted.

30.15 noise fiaure. At a selected i~t frequency, the noise fi9ure is the ratio of the tOtal miSe
power per unit bandwidth (at a corresponding outmn frequency) delivertd to the .nqut termination, to the
portion thereof contributed at the input frequency by the in$ut termination, whose noise temperature is
standsrd (293”K) at all frequencies.

30.16 o=” circuit. A circuit shal L b considered as open circuited if ha(ving the magnitude of the
terminating iuqedar.ce does not prcduce a change in the prnimxer bins mensured greater than the specified
accuracy of the measurement.
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APPEh!DIx A

#
tr = Pulse rise time.

td . Pulse delay time.

tp = Pulse time.

tS = Pulse storage time.

tf = Pulse fall time.

tu = Pulse nverage tints.

I = Pulse enplittie.

NOTES:
1. Subscript 2 denotes output.
2. Subscript 1 denotes i~t.

FIGURE 4. Put se rreastmmems.

30.17 Peckme type. A psckoge type is a package which has the se case out I ine, conf i gwat ion,
!nateria Ls (incl ding bonding, uire, or riban end die attach) piece parts (exchidi”s preforms ut!ich differ
only in size) d assenbly processes.

313.18 ~. A Wise is a flOu Of electrical energy of short duration. see figure 4 for illustraticas
of the characteristics dsfined in 30.19 to 30.26, inclusive.

30.19 PuLse averaqe time. The average @se time of a pulse is the time duration frc+m a point on the
leading edge thich is 50 percent of the mxinun anp[itude to e point on the trailing edge ~ich is 50
percent of the maxinum amplitule.

30.20 Pulse delav time. The delay time of a p.Jlse is the tints imerval frcm a poim at which the
leading edge of the iwt plse has risen to 10 percent of its fmxinun snplitde to a point et tiich the
(eading edse of the output pLse has rise. to 10 percent of its maxi- anplittie.

30.21 Pulse fall time. The fall tire? of a pulse is that time duration during *ich the an@itude of its
trailing edge is decreasing from 90 to 10 percem of the maxintm anplittie.

30.22 Pulse rise tine. The rise time of a Plse is that time duration durins which the a@itwde of its
leading edge is irereasing fran 10 to 90 percent of the maxinun anplitude.

30.23 Pulse storaqe tint?. The storage tire? of a &ulse is the time interval fram a point 10 percent down
fran the maximum anp(itude on the trai li~ edge of the input pulse to a point 10 percent dow frcfm the
nwirmm &nplit@e on the trai Ling edge of the output pulse.
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30.24 Pulse t$me. lhe puke time of a pdse is the timt interval frm the Pint m the Ieadins edse
which is 9U percent of the mximm 6ufAitude, to the point on the traili~ edge thich is 90 percent of the
maximum qlitude.

30.25 Radiation failures.. A radiaticm faiture is defined at the (Guest radiation level tim either anv
device pare.meter exceeds its specified psst irradiaticm prameter limits (PIPL) or the device fails any
fwticmal test in accordance uith stated test c~itimms.

● 30.26 R8di at i on hardness assurarce (RHA) That port ion of product assur-e testing that assures that
pints meet the radiation respcmse character~stics ns specified in this specificati~ S* the derail
specification.

30.27 w. The !wninal value of any e(sctricaL, thermal, mechanical, or eWirOMKntO\ quantity
assigred to define the operating conditions mder bf!ich a ccmc-anent, machiw, aumratu$, electronic device,
etc. is expmted to give satisfactory service.

30.2S Reverse bias. The bias uhf ch terds to preake current f tou in the reverse direction (n type
semiconductor region at 8 positive potential relative to the p typt region).

30.2Q Semiconductor diode. A snnic.an3utor device having two termi!iet% and exhibiting a nant inear
VOI tage- current charmcteri st i c.

30.30 Semiconductor iunction. A regicm of trnnsitim between semiconductor resion9 of different
electrical properties (en., n-c+, p-n. P-W smictitors) or between e mstal and a semiconductor.

30.31 Short circuit. A circuit sha(l be ccmsidered short-circuited if d.mblins the magni tude of the
terminnt ing imedance does not produce a change in the parameter bcins measured that is greater than the
sptci f ied accuracy of the measurement.

30.32 smll siqm(. A signal shall be considered small if doubLirm its magnitude does not produce a
chanse in the pars!neter beinq msasured that is greater than the specified nccuracv of the measurement.

30.33 St0ra9e t- rature. Storage teawraturt is a t~rature at which the device may be stored
without my pwer bsine qvlied.

30.34 T- rature coefficient. The ratio of the change in a p-srmte. to the chanse in Wnperature.

30.35 Themrd ccmress ion bond. A bond achieved hen pressure ard temperature are Present reeard~ess of
how the temperature rise uas achieved except ui thcwt UI trmonic msi st.

30.36 Themt e.wi(ibrim. Thertid equi kibriun is reached when dwbl ins the test tires interva~ does Mt
prodxe a theme, due to therm~ effects, in the pwaueter beinq measured that is greater than the specified
accuracy of the masuremnt.

30.37 Thermal resistance. Theml resistance is the taqmrature rise, per WIit pnuer dissipation, of a
junction above the temperature of a stated external reference pint mder conditions of thermal equi Libriun.

30.38 Thvristor. A EISTabLe semiconductor device that cqrises three or more junctions and can be
switched from the off state or on state to the opposite state.

30.3Q Transistor. An active smicmdmtor device .enpabLe of providing pmer enplif ication and having
three or rare terminals.
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30.40 ExDsrdcd metallization. Expanded mtnL!izat ion is mstallizatim that increases in area (exmrp[e,
meta( line co band pad area) (see figure 5).

==cfpADA
FIGURE 5. EX.WI Ie of excmnded rretallizet ion.

30.41 I cculse n8vef0m. 4 wise uith a defined virtual front and im#se duration for either a voltage
or current amtitude of unidirectional polarity. —

30.42 Virtuak front dureti cm. The pu(se time as defined by 1.67 times tiITE for Wattage tQ increase fran
30 percent to 90 percent of crest (peak value) or 1.25 tires time for current to increase fran 10 percent to

●
90 percent of crest.

30.63 I nwlse duration. The t irn? rsqui red for an iwtse wavef mm to decay to 50 percent of the peak
value measursd f ran the start of the vi rtuat f rent &rat i m of zero crossover.

30.44 ~. A collection of similar uater fabrication flows, or simi(ar r!ackage asstily flows used to
manufacture semiconductors in accordance with a specified process flow.

Lo. TRANSISTORS

40.1 Junction transistor. nulti iunct ion n.mes.

40.1.1 +. h region hich 1ies betueen an smitter and coltector of a transistor and into tdtich
minority ce.rrsers are injected.

bO.1.2 Co[(ector. A region through Mftich a primary f(ou of charge carriers Leaves the base.

LO. 1.3 Cutoff current. The cutoff current is the measured va(ue of & current uhen a t rans i Stor is
reverse biased by a v. Ltage [ess than the breakchm vot W@e.

40.1.4 -. A region fran which charge carriers that are minori CY carriers in the b.SSe are injected
into the base.

40.1.5 Junction. co[lector. h semiconductor jmcti on, normn~ly biased in the reverse direction, the
current through tiich can be contr.l[ed by the introduction of minority carriers into the base.

LO.1.6 Junction. emitter. A s.?micoticcor junction nornm[ty biased in the forward direction to inject
minority carriers into the base.
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40.1.7 Saturation. A base current and a collector current conditim resulting in a forward-biased

COI Iector ~

60.2 Uni iunct ion transistors.

40.2.1 Peak rmint. The paint on the emitter current-voLtage characteristic corresponding t. the lowest
current at which the change in emitter base voLtage uith respect to emitter current equa(s zero.

40.2.2 Uni iunct ion transistor. A three-terminal semicohctor device havitm one junction end a stabte
negative-resistance characteristic over a uide tcnc!erature r.rme.

40.2.3 Vallev w int. The point on the emitter current-voltage characteristic c.rrespcmding to the second
lowest current at which the change in emitter base voltage with respect t. emitter current equals zero.

40.3 $i. Ld-effect transistors (FETI.

40.3.1 Oeo[etion-nwde OWrat iOn. The operation of a FET such that changing the gate to source voltage
fran zero to a finite value decreases the magnitude of the drain current.

40.3.2 Oepletion-tWe -FET. A FET having a~rec iable channel conductivity for zero gate to source
voltage. The channe[ conductivity may’ be increased or decreased according to the polarity of the applid
gate to source vOLtage.

40.3.3 ~. A regian into nhich majority carriers flow frmn the channel.

LO.3.4 Enhancement-mode operation. The operation of a FET such that changing the gate to source voltage
frcm zero to a finite value increases the magnitude of the drain current.

40.3.5 Enhancemmt -mode FET. A FET having sbstant i at (y zero charmel conductivity for zero gate t.
source voltage. The charnel conductivity may b? increased by the a~licat ion of a gate to source voltage of
a~ropriate plarity.

40.3.6 ~. A transistor in iihich the conduction is due entirety to the flow of majority carriers
through a conduction charmel controlled by an electric fie(d arising frcm a voltage a~lied between the gate
and source termina Ls.

/+0.3.7 Gate. The electrode associated uith the region in tiich the electric field due to the control
voktage is effective.

40.3.8 Insulated-rote FET.
fr.an the channel.

40.3.9 Junction-qate FET.
channel.

A FET having one or more gate electrodes which are electricnlky

t FET that uses one or more gate .eginns to form p-n junction(s)

insulated

Mith the

40.3.10 =. An insutatsd gate FET in nhich the insulating layer betueen each gate electrode ard the
channel is oxide materiel.

40.3.11 N-channel FET. A FET that has on “ type conduction channel. .—. .— _

40.3.12 P-charnel FET. A FET that has a p type conduction channe(.

/,0.3.13 m. A region frmn thich mgjority carriers fl.a. into the channel.

40.4 Insulnted-gate- bi!aolar- transistor.

50. DICOES AND RECTIFIERS

50.1 siq~( diodes ad rectifier dicdes.
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50.1.1 Semiconductor rectifier dicde. A device having an asymnetr icat voltage-current characteristic
used for rectification.

50.1.2 Semiconductor siqnal di.xle. A device hevi ng an .,-t rical v.aLta~e-current characteristic ad
used for signal detect icm.

50.2 Microuave diodes.

50.2.1 Detector diods. A device which converts rf energy into dc cm video output.

50.2.2 Gm’m diode. A micrcwave diode that exhibits negative resistance arising from the talk negative
differential conductivity occw?iw in severr. [ c-m-d semicond_ut.ars such as gal I iun arsenide, and th~t
operates at a frequency determined by the transit time of charge tunches f.xmed by this negative
differential c.ardmtivity.

50.2.3 IMPATT diede (Inoa ct. ava(anche ard transit time diode>. A semiconductor microwave diode that,
when its jtmct ion is biased into avalanche, exhibits a negative resistance over n frequency range detennimd
by the transit time of charge carriers through the depletim region.

50.2. b LSA diode (1 imited s~ce-chnrge accudatio” diode>. A microwave diode simi Iar to the Gmn diode
except that it achieves hisher Wtpt pm+er at freque~i es, determined by the microwave cavity, that are
several times greater than the transit-time frequency by avoiding the formation of charge kunches cm
dansin.s.

50.2.5 Matched ~ir. A Wir Of di~es identical in outline dimensions and uith matched elect rica(
characteristics. The tuo diodes may both be forward polari CY,or one forward and one reverse WI ari ty, or
both reverse polarity.

50.2.6 Microwave dicde. A two terminal device that is responsive in the microwave region of the
elect rcanagnetic spectrum, cmmmnly regarded as exterding fran 1 to 300 GHz.

a
50.2.7 Mixer diode. A microwave diode that ctiines rf signals at two frequencies to generate an rf

signat at “@2ncy.

50.2.8 TRAPAIT diode (tram D(asma ava[amhe transit time diode>. A microwave diode that, tien its
jimct ion is biased into avalanche, exhibits a negative resistance at frequemies betow the transit time
frequency range of the diode tie to generation ONJ dissipation of traw e[ectron-ho[e plasma resulting
fran the intimate interaction between the dicde and a nulti resonant microwave cavity.

50.3 TunneL dicdes.

50.3.1 Tunnel diodes. A device in which quantun-mechanic.l tunneting leads to n region of negative sLope
i. the forwerd direction of the current-voltage characteristic.

50.3.2 Backward diode. A device in hich quantun-nmchanical tmnel ino leads to a current -vo[tage
characteristic with a reverse current greater than the forward current, for equal and opposite appt ied
“01 tages .

— 50.4- Ydtm.-rew(,lt or-.rd volteme -rcferewe-di-~es: ‘- -

50.6.1 Vol taqe- reference diode. A diode which is ncmmlly biased to operate i“ the breakdmm regim of
its v.a[tage- current characteristic ad uhich develops across its terminals a reference vo(tage of specified
accuracy, when biased to -rate throughout a specified current m-d tenperatwe range.
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50.4.2 Voltnue-re9ulotor diode. A diode tiich is mrmal Ly biased to operate in the breakdoun region of
its voLtr@ e-current characteristic and which devetops across its terminals a“ e.ssentia[ Iy constant voltage
throughout a speci f i & current rmge.
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50.5.1 Current- requ( ator dicde.
sptcif ied voltage range.
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A diode uhich I imits current to an essentially constant va(ue over a

50.6 Varnctor diodes.

50.6.1 Varactor diede. A tuo tenninat semi carductor device in dI ich use is rmde of the property that its
capacitance varies uith the a@ied vo(tage.

50.6.2 lminq diode. A varactor diode used for rf tuning including fmctions such as autcmmtic frequency
control (AFC) and autanatic fine tming (AFT).

50.7 Transient .0[ tarae sumressors.

50.7.1 Varist.ar. A transient voltage suppressor that is a mart(inenr resistor with s~trical.-
charncterlst Its.

50.7.2 AveAmche- iunct i on. A transient VOI tage suppressor that is a semi comdJctOr dicde that can operate

in either the foruard or reverse directim of its voltage-current characteristic to kimit voltage
transients.

50.7.3 clam ing vo(taqe. The voltage in a region of low differential resistance that serve% to (imit the

transient VOI tage across the device termina is.

50.7.4

50.7.5

50.7.6

50.7.7

[PP.

50.7. s Rcrswnse tire. The time interval between the point on the irqs.J(se waveform at which the qlitude

exceeds the clanpin9 vol tase level ard the peak of the VOI tage overshoot.

clam inq factor. The ratio sf c(snpinn VOI tage to breakdobm VOI tage.

Peak incw Ise current. lhe peak current for a series of essentia[ (y identical inpulses.

stanlibY current. The & current through a transient voitage suppressor at rated stardoff voltage.

ReDetitive Eak Culse Dawe.. The peak power dissipation r?suit<ng fran the peak in@se current

50.7.9 VoLtege overshoot. The exces~ VOI tage over the clmping VOI tase that occurs when a current
impulse having short virtual frcnt duratimn is a@ied.

50.7.10 Formard surge current. The peak current for a single in@se for foruard biased diode.

50.7.11 Uorkinq m ak vo[taqe. The peak voltage, ●mltding al ( transient voltage, usual lY referred to as
standoff v01ta9e.

60. cLASSES OF lH’fRISTORS

60.1 Thvristor. A bistable semicoti.tor device that ccaprises three or more jmct ions and can be
switched between conduct ine ard nexohct ing status.

60.1.1 Bidirectionnt diode thvristor. A two termina( thyristor hoving substantially the sam switching
behavior in the first ard third quadrants of the principal vo[tage-current characteristic.

60.1.2 Bidirectional triode thvristor. An n-gate or p-gate thyristor having substantially the mm.?
snitching behavior in the first ard third quadrants of the principal voltage-current characteristic.

‘a

60.1.3 Ii-nate thYristor. A three-terminal thyristor in uhich the gate terminal is corwcted to the
n-region adjacent to the region to uhich the anode terminal is cwected and that is rmrma ((y snitched to
the on-state by a#yinv a negative siunal between gate and anode terminals.
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60.1.4 P-gate thvristor. A three- termina L thyristor in uhich the gate terminal is comected to the
p-resion adjacent to the ,egicm to nhich the cathode terminal is comected and that is normally switched to
the cm-state by a@ying e positive signa( betueen gate ard cathode terminals.

60.1.5 Reverse blocking diode thvristor. A tuo-terminal thyristor that witches only for psitive anoie
to cathcde voLtages ard exhibits a reverse b(uking st.ste for negative mode to cathode VOItageS.

60.1.6 ~. An n-sate or p-gate thyristor that suitches caly for positive
ancde to cathode VOI tages ard ●xhibi ts a reverse blocking state for negative anode to .athcde VOI tases.

.50.1.7 Reverse c&’tducting diode thyristor. A t.o termi!!n( thyriet.ar that snitches only for positive
anode to cathode VOI tages ard conducts large currents e.t negative made to cathode VOI tages wuparab[e i n
magnitude to the on-8tate voltage.

60.1.8 Reverse conducting triode rhyrfst.ar. &n n-gate or p-@te thyristor that sMitches only for
pasi t i ve anode to cathode vat tages and conducts Large currents at negative anode to cathode VO[ tages

c-rabte in mwflittie co the m-state volta9 es.

60.1.9 Turn off thvristor. A thyristor that can be snitched between conducting and nc.n.oticting stetes
by WQLYin9 Contr.( si9naLs of .FQroprinte polarities to the gate terminal, nith the ratio of triggering
power to triggered power a~rec i abl y (ess than on=.

60.2 Phvsical structure terms.

60.2.1 W. An electrcde connected to one of the semicotictor regions for introducing control current.

60.2.2 Main terminals. The two tennimnls through which the princip.s( current flous.

60.3 Electrical characteristic and ratinq terms.

60.3.1 Anode to cathode voltaqe-current characteristic <nncde chrmn.teristic~. A ftnwt ion, usua[(y ●
represemed graph ica((y, releti.g the mode to cathode volta~e to the principal current, Mith gate current
hem C@ icable, as a psrnneter.

60.3.2 BreakOver CQi.t. AIIY PQint on the Princi!Ja~ v.tta9 e-current characteristic for shich the
differential resistance is zero mtd here the principal volcege reaches a ~xim va[ue.

60.3.3 lleqative differemia[ resistame r -ire.. A? prtion of the principal vo[tage-curpem
characteristic in the switching q.mdra”t uithi” ti!ch the differential resistance is negative.

60.3.4 Off inmedance. The differential iipedance tetween the terminals through With the principal
current flows he” the thyristor is in the off state.

60.3.5 Off state. The condition of a thyristor corresponding to the high resistance tow current portion
of the pvi=ltaoe- current Characteristic bctuee” the orioin and the breakaver pint i“ the switching
quadrant.

60.3.6 on i Imedance. The differential inpedance betueen the termina[s through nhich the principal
current flew uhe” the thyri.%trm is in the o“ state..

60.3.7 On state. The condition of o thyristor corresponding co the low resistmce, low voltage portion
of the pri=oktage- current characteristic i“ the euirching quadrant.

60.3.8 Princioa[ current. A generic term for the current through the device exc(uling gate cwre”t.

60.3.9 ~. The voltage betueen the main terminals.

60.3.10 Princi!sal voltaqe-current characteristic (Drincivat ch.rncter istic>. A function, usuatly
represented gra~ically, relating the principal voltage to the principal .swrent, with gate current where
aw\icabLe, as a parameter.
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60.3.11 Reverse block ina inmedance. The differential inpedance betueen the two terminals through which
the prircipsl current flows h%en the thyristor is in the reverse biocking state at a stated operating point.

60.3. }2 Reverse blockine state. The cordi t ion of a reverse bl.ack ins thy. i stor corresponding to the
port ion of the ande to cathode VOI tage- current characterist {C f or whi ch the reverse currents are of t ower
masni tud-! then the reverse breakdown current.

60.3.13 Stitching w r.dmmt. A quadranl of the primipai voltage-current characteristic in which a device
is intended to switch between an off state and an on state.

70, OP1OELECTRONICDEVICES

70.1 Optoelectronic device. A device that is responsive to or that Emits or n?adifies e(ectronwnetic
radiation in the visible, infrared, or dtra.io\e% spectral regions: or a device that util izes such
etectranagnetic radiatim for its internal optration.

70.1.1 Conversion eff iciencv. The ratio of maxicmm .av@i(able pawer output resutti”g fr.an photov.ltaic
operation to total incident radiant flux.

70.1.2 D~ ftjon. The condition attained when the elect rica( parameter tier consideration
awroaches a value tiich cannot be altered by further irradiation shietdlng.

70.1.3 Dark Curren$. The current that f I ous through a @otosensi t We device in the dark coruii t ion.

70.1.6 Liqht current. The current that floMs thrcugh a photosensitive device when it is exposed to
r.di ant energy.

70. !.5 Photoconductive diode. A Photcdicde that is intended to be used as a @otoconduttive transducer.

70.1.6 Phstocur rent. The difference in magni Wde b=tween I ight current and dark current.

70.1.7 Photodiode A di cde that is intended to be responsive to radiant energy.—.

70.1.8 Photodi ode. ava(o~he. A Fhotodicde that is intended to take advantage of 8va Lanche
mdtipl ication of flc,tocurrent.

70.1.9 Photoenitter. A device that emits electmraglwtic radiation in the visible, infrared, or
ultraviolet spectral regions.

70.1.10 Photosensitive device. A device that is respmtsive to etectrcaumnetic radiaticm in the visible,
infrared, or ultraviolet spectral regions.

70.1.11 Photothvristc.r. A thyristor that is intended to be responsive to radient energy for control I in9
its operrn ion as n thyristor.

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

70.1.13 Photovottaic diode. A Photodfode that is intended to generate a termine.( vo(tase in resrmnse to
radiant energy.

70.2 photoemi rt inq devices.

70.2.1 Avalanche (unimscmt diode. A [ ight emitting dicde that emits luninous energy tien a controlled
reverse current in the breakdown rain” is awt i ed.

I 70.2.2 Infrared em<ttinq diode. A diode capable of emitting radiant energy in the infrared region of the
spectrun resulting fran the reccm6 ination of electrom? and holes.

6?
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70.2.3 Li9ht emittinq diode. A diode capsble of emitting [unimus energy resulting fran the
rechinati,m of electrons amd hoLes.

70.2.6 Radiant efficiency. The retio of the tota( radiant flux emitted to the total inp.n pauer.

70.3 o!ato-c OuD(ers.

70.3.1 Photcdar! inston Couoter. An opts-coupler in uhich the @to-sensitive element is a dar[in~tcm
connected ~otocransistcm.

70.3.2 Photndi ode couoler. An opto-cobpler in ~ich the @Totosensitive eletn?nt is a photcdi ode.

70.3.3 Photothyr i8tor c.nm Ier. An opto-cm.ipter in Mhich the photosensitive eLEment is a phorothy?isttm.

70.3.6 Phototransistor couoler. An opto-cwpier in uhich the @!otosensitive element is a
Mototransi stor.

80. ELECTRICAL AND ENVI RONFfENTALSTRESS SCREENING.

a. Electrica( stressing near maxinun rating of semiconductor devices is performed to remove devices
within a given lot ~ich are subject to early I ife fai Lures due to i~roper processing.

b. Determine if wear-cut mechanism are present in a given tot ~ich ui II shorten the ti~ to failure
(1 ife tests).

80.1 Power turn- in. A generic term describing n screening test uhich operates the device by internal It’
dissipating sufficient pcmer to sisnificamly heat the device jwmticm for o specified time.

80.1.1 Rectifying ac uouer burn- in. PotIer hrm in uhereby jm.st ion heating is e.ccc@ i shed through the
al ternate awl i cation ●very half cyc(e of forward current ad reverse VOI teg.s.

80.1.2 Steadv. state dc w wer kurn. in. Power b.mn-in tiereby junction heating is accap [ished thr.awh the
awl i cat ion of steady-state f.artmrd current, reverse current, or forward power for diodes ( i ncludi”g
rectifiers), zeners, and transistor respectively.

80.2 Hiqh t etmaerature reverse bias. h generic term describing a screening test ~ich app[ies a b[ocking
voltage m-d is I?Qrnul Iy per fornd at 1A = +150-C th?ouDh the extmtak .Wlicat ion of hear.

S0.2.1 Stendy -state d. hioh teme rature reverse bi as, High t~rature reverse bias which P@ ies
steady-state dc blocking vottage.

S0.2.2 Ha(f-wave high t enwerature reverse bi a$. High temperature reverse biBs uhich pp{ies half-wave
blocking voltage.

s0.2.3 Fuit-b’ave high t emerature blocking bias. High tenperatwe reverse bias ~ich a~iies fu{i.uave
b{ocking voltage; suretimes app(icab(e to synrnstr ical thyristors or transient voltage s~ress.ars.

80.3 00eratiw [ife. A generic term describing a sanple test hhich operates and interna ((y heats a
device jmction for an exterrkd time t.a verify lot integrity. This is generally an extension of pcmer
turn- in.

S0.3. 1 Retti fyi tw ac OPeratinq I ife. operating (ife hereby heating is ac.cmpl i shed thmnrgh the
a( ternete awl i cat i mt of forward currkt SIXA reverse VOI tage.

80.3.2 steady-state d. ogcrati M life. Gperatiw life uitereby heating is accmp( ished through the
awl i cat ion of steady-state forward currmt, reverse current, or foruard pob,’er for di cdes I i mluding
rectifiers), zeners, and transistors respectively.
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80.3.3 Intermittent or.crati m life. Cper. ting Life uhe.eby lJ and Tc is cYcLtd throuuh a .Pified

t-rature rme W @ heat ins current o, ~uer ati a cool {W period. when current or pawer is removed.

80.3.3.1 Rectifvinq ac intermittmt wcratinu life. Intermittent operating Life wherebf the device is
subjected to forusrd current and reverse vat tsge, during the heat ins pcricd.

80.3.3.2 Pc intennittmt owratim (ife. Intermittent operating iife hereby the device is subjected to
stea&y- state foruard current or equivalent ha(f sint forward current, tiring the heating ptricd. Thfs test
is akso k- as power CWL{”S or thenrmi fatigue.

@n.4 B\ocki,m life. A generic term dsscribifm a s-(e test tihich applies a btocking voltage and is
normally perfwmed at a specified high a!!hient or csse temperature through the exterr! -ala#icat ion of heat.

80.4.1 $Weadwstate dc blocki w (ife. Slacking I ife bi!ich nppiies steady-state dc blocking voltage.

80.4.2 Half-wave blockinq Life. Blocking life utiich e@ies haif-uave b(tiking voltage,

60.6.3 Full-wave b(ackim life. Blocking life uhich aF# ies ful I-uave b(ocking voltage.

80.5 Teme rature cvck inq (air tO ~irl. l~~ature CYCI in9 at @viceJs case tenps~atuce thr~h ~
specifitd range by the external heating ord cooltng of the device In an air to eir mvirorintnt.

80,6 Thermal shock (1 iouid to 1 iauidl. Thernd shock cycling at device, s case temperature through a
s~cif ied range by the externs( heating and cool ins of the device in a tiquid to liqu~d environn=nt.

80.7 Thermal resuonse. Therml response for the p.mpvs.e of this specification is the awI i cat ion of an
electrica( str-s suff icimt to P5S heat through the interface of dissimilar materials, primari iv to
determine the qud i ty of attachment by measurintz the elect rfcal characteristics of the Cvrature 6ensitive
parsmmer.

● 80.8 ~. surge is the !! Wlicat ion of a high peak current ten tim$s (mini-) the device average
current maxlnun rating .@ isd for a short pulse width appropriate to detenn ima processing defects [es.,
uire kond integrity, micro cracks, and tad voids).

I
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48BREV1ATIONS NIO St’f4B0LS

10. SCDPE

10.1 ~. This apperdix covers the abbreviations end sw!ivls f~r use nith semiconductor devices. This
~tiix is a Oumdatorv part of the s~cificatien. The information contained herein is interded for
ccapl i snce.

20. APPLI SABLE DOCUMENTS. This section is rmt a~[icabte to this s~ndix.

30. SEMI CONDUCTDR,GEllERflL

30.1 Definitions.

Act --------------- -

AFT --------------- -

Bfsr -------------- .-

PES O ----- . . . . . . . . . .

EGOS--------------- -

FAT ------------- ‘--

FIST- - - - - - - - - - - - - - - -

GaAs- - - - - - - - - - - - - - - -

HTRB- - - . - . . . . . . . . . . .

IGBT- - - - - - - - - . - - - - - .

lMPAT1- - - - - - - - - - - - - - -

LEA ------------- ‘--

MDSFETS- - - - - - - - - - - . - -

OEU- - - - - - - - - - - - - - - -

PDA- - - . - - - - - - - - - - - -

PIN- - - - - - - - - - - - - - - -

POND------------- ‘--

PIPL- - - - - - - - - - - - - - - -

PPM- - - . - - - - - - - - - - - -

‘xl -- - - - . - - - - - . -- - .

aPL- - - - - - - . - - - - - - - .

RI(A- - - - - . - - - . - - - - - .

RIWH- - - - - - - - - - - - - - -

Autcmttc fFSWe~Y control

Automatic fine tunins

SaGkxard instability shock test

Electrostatic discharge

Electrostatic discharge sensitive

Field-effect transistor

Faruard instability shock test

Galliua arsenide

High ten$erature reverse bias

insulated gate bipo[ar transistor

[upact, avalanche, and transit time diode

Limited spece-charge accw[ ation

Meta[ oxide sx?tnictitor fie[d- effect transistors

Or(gina( eqdipnent manufacturer

Percent defective alloued

Part or identifying rnnber

Partic(e iwct noise detector

Post-irradiation parameter limits

Parts per million

Qu8\ity conformance inspection

Oualif ied products list

Radiation har.atws assurance

R~dint ion hardiness assurance psrt managers
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R)I S -------------- --

-SE A ---------- ------

SOA ---------- ------

Sac . . . . . . . . . . . . . . . .

7P---- . . . . . . . . . . . . .

lRAPAr~- -- - - - - - - - - - - -

UHF- - - . . . . . . . . . . . . .

30.1 a.

●

●
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APPENDIX B

Root Ems Sq.lWe

scanning e(ectrcn microscope

Safe eperatiw area

Statistical process control

True pcsiticn

TraF@ plasm .9valDnche transit time diode

Uttra high frequency

O(d S- i

S@ noise figure (NF)

hverage noise figure

ThenTel resistance (e)

Thermal resistance, case to rmbient

Thernw[ resistance, junction (eJ. A)
to arbient
Thenns( resi$ tame, jtmction (eJ. c)
to case
Thernd resistance, jt,?tzr ion
to lead
Theraa[ resistmr.e, jwtion
to reference
tiient or free air temperature

Case temperature

End cap termwature

Jmcticm tapf!rature

Lead temperature

Dp3rating temperature

Storage t~rature

De\ay time

Fall time

Turn off time

Turn on time

Putse time

Rise tire?
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to --------- . . . . . . . storage tima

t“ --------- ...z--h Pulse averaqe time

v(~fl) -------------- ‘. Breakdom voltage (W)

40. lSANSISTOIES

40.1 Juoction transistors. nulti iunct ion tvDcs.

Cib, cow- . . . . . . . . . . . .

Cib9, cie9” -----”-”” ‘--

%bO.%eo---- ------ ---

Cobs. toes ---------- ---

f~f~, f~fc, f~fe- - - - - - - - - -

fntm- - - - - - “ - - “ “ - - - - -

f, . . . . . . . . . . . . . ---

~B, *c, ~ . . . . . . . . . . .

%b,’anc, %c- ---.”.” . . .

GPB, GPC, GPE- ---”.’- ‘--

G*, GO,+ ---....” . . .

hf8, hFc, hfE -”------ ‘“-

hfb, hfc, hfe- -------- . .

lhfe~ ---------------

hlB, hlc, hlE --------- . .

bib, hit, hie- - - - - - - - - - -

hob. hoc, hoe- - - - - - - - - - -

Input capncitawe, (cumvn base, camwn emitrer) collector open
circuited for ac

Input capscitonce, (cm base, camwn Emitter) co[[ector
short .circui ted to reference terminal for ac

Cvtput capacitance, (cunwn base, cannnn emitter) input open
circuited to oc

Outpx capacitance, (ccmnmn base, cammn emitter) irqut
short-circuited to reference terminal for ac

!3msIl signal, short-circuit forward current transfer ratio
cutoff frsquency (cmnron base, ccarrmn col[ector, c.amwn emitter)

Hs.xinun frequency of OscillBtiOn

Extrapn[atedcmity Sain frequency

Static transcorxtuctance (camcon bsse, canmn collector, caumc.n
o

emitrer)

Sndi f.igrd transmwimtmce lcummn base, cc.mnn cotlector,
cannon enitter)

Large signal insertion pauer gain (ccamon kse, cmnwn
coliector, cmmwn emitter)

Small signa[ insertion pouer gsin (munmn base, cannon
collector, ccammn mnitter)

Static forward current transfer ratio (camwn base, cannon
collector, ccumn emitter)

smatl signal short circuir forward cwrent transfer ratio
(cammn base, comwn col(ector, ccanmn emitter)

)lasnitude of c.xmmn smitter small sjgnai short circuit forusrd
currenc transfer ratio

Static i~t resistance (connm base, cannon collector, cannon
emitter)

Small signal short circuit ic$ut inpedeme (can’mn btise, canmn
collector, cunran smitter)

Suall signal open circuit outpt admittance (ccfmrmn tmse, camvn
coklector. cmrenn emitter)
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hrb, hrc, hre -----””” ‘--

ICES --------- . . . . . .
ICE”--------------- .

lc~)f------------- -.

%C ” ---------- -----

MI L-S-19500J

APPENDIX B

Small sign91 open circuit revers= voltage transfer ratio (cannon
base, canmn collector, canran emitter)

Base current Mc)

collector current (de)

Emitter currmt (de)

Ease current (instantnn-aous total value)

Collector current [instamaneous total vaiue)

Emitter current (instantaneous totr. L value)

Collector cutoff current (de) emitter open

Collector cutoff current (tic) base open

Collector cutoff current (d. ) .ith specified resistance betuem
bnse and emitter

collector cutoff current (de) base short circuited to emitter

Coilector cutoff currem (de) with specified voltage betueen
base and emitter

Coltect.ar cutoff current (d. ) with specified circuit between
base and emitter

Emitter cutoff current (de) co(tector Wn

Emitter cutoff current (de) base short-circuited to collector

CO\ Lector efficiency

Collector pauer dissipation

Total pouer dissipation, all terminals

External base resistance

Base spreading re$istmce

CO[lector-hse time constant

External coltector resistance

collector t. emitter sotwat ion resistance

Externa L mitter resistcmce

5mall signal short circuit paral(el ir!$wt resistance (ccamon
emitter)

toFF CrOSSOVer tires (the time interval during kif!ich the
co[lector voltage decreases fran 10 percent of its peak
off-state va(ue and the co((ector current decreases to 10
percent of its peak on state value)
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AS* --- . . . . . . . ...z-~

‘%---------- . .. o--

‘BE(sat) ” --- ”------ ‘-

‘( BR)CBO ----------- ‘-

‘( BR)CEO --------- ‘---

‘(BR)CER - - - - - “ - - - - - - -

‘(ER)CES - - - - - - - - - - - - -

V(BRICEX - - - - - - . . . . . . .

‘(BR)EBO . - - - - - - - “ - ‘: -

v~fj- - - - - - - . . . . . . - - .

v~B~ - - - - - - - - . . . . . . .

VCWJ------------ ---
v~~- . . . . . . . . . . . . . --

vc~ - . . . . . . . . . . . . . . -

Via------------- -ee

V=e- - - - - - - . . . . . - - - -

v~~(sat) - . . . . . . . . . ---

‘cEO - - - - -----”--- ‘-

VCEO(*=) . . . . . . . . . . . . .

‘CER - - - - - - . . . . . . . . .

VCES------------ . . .

Sase sq#y voltage

Base to emitter v.altone (de)

Ease to emitter saturation voltage

8reakdobn voltage collector to base, emitter OF”

Breakdmm voltage collector to emitter, base OF”

Breakdmm voltage collector to emitter, “ith specified
resistmce betueen base m-d emitter

,

Breakdoun vOltaBe collector ta emitter, uith &se
short-circuited to emitter

. .

Sreakdobm voltage collector to enitter, Mith specified circuit
betueen bsse and emitter

Breakdown voltage emitter to base, Co[[ect.ar .3P”

collector to base voltage (de)

DC open circuit v.altase (fl.aati”g potem ial) between the
Coliector ard bsse, with the emitter biased in the reverse
directimn uith respect to the base

Collector to base vo[tnge (stntic), emitter .Fn

Cat Lectar suppty vdtase

Coltector to smitter voltage (de)

collector to emitter voltage (t-m)

collector to emitter voltage (instantaneous)

Collector Co enitcer saturation voltage

Collector to enitter voltsge (static) bsse open

Sreakdmm Vo(tage, co(lector to emitter, sustained

Collector to emitter .o(tage (de), with specified resistance
between base cud emitter

Collector to emitter .o[tase [de), base short-circuited to
emitter

VEB . . . . . . . . . . . . . . . . Emitter to tmse v.oltoge (de)

v=~- - . . . . . . . . . . . ... Emitter to base voltage (mm)

ve~- - - - - - - . . . . . . . - - Emitter to base vottage (instantaneous)

VET------------ . . . DC open circuit voltage (floating potential) betueen the emitter
erd base, .ith the c~llector biased i“ the reverse direction
with respect to the base
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V(BR)CEV -. . . . . . . . . . . .

VEBCI-------------- .
v~~ ----- . . . . . . . . . . -

VECF . . . . . . . . . . . . . . .

k---------- . . . . . .

%1 -”--”-.---”-- ‘-”

40.2 Q.

be=- - - - - ---+----- ‘-

b0s- - “ - . - “ - “ - - - - - “ -

bib- . . . . . . . . . . . . . . .

brs- - - - - - - - - - - - - - - -

c,j~ - - . . . . . . . . . . . ---

C*- . . . . . . . . . . . . . --

Ciss - - - - “ - - - - “ - - “ “ -

Coss - - “ - - - - - - “ ‘ - - - -

Crss - - - - - “ - - - - - - - ‘“

Dad ------------ ‘--

EAR- - - - - - - . . . . . . . . .

EAR -------------- . .

Ga g-------- . . . . . . .

Ufs- - - - -- - - . . . . . . . -

9iS- - - - - - - . . . . . . . . -

%%- - - - - - - . . . . . . . . -

%9- - - - - - - - - - - - - - - -

!=-------”----”- ‘-

Or*- - - - - - - . . . . . . - - -

MI L-s-19500J

APPENDIX B

Breakdown Vo(tage Co\\ector to emitter, Mith s~cif ied
voltage between best ard emitter

Emitter to base voltage (Static) cOlleCtOr open

Emitter to collector voltage (de)

DC open circuit voltage (floating pote.t iat) between the ~itter
aid collector, with the base biesed in the reverse direction
uirh respect to the collector

Emitter SWIY voltage

Reach through voltage

cmmm-s.urce, short-circuit,

comun -source, short-circuit,

c--source, short-circuit,

cannon-source, short-circuit,

SmlL- signal,

Smt(-si Snn(,

Stm((-signd,
.w5cept.mce

S0t311-signal,
susceptewe

sm[l-signs( drain to source cep.scitnnce

small-signal drain to substrate capacitance

Sma(l-siwst,

Smli-sigml,

Wk311-sigml,
capac i t ante

Drain terminal

Repetitive avalanche energy capability

single Plse avalanche energy capability

Gate terminal

Smll-signnl, cmmm- source, short-circuit,
conductance

Smll-sigms L, ccumm-swrce, short-circuit,

cannon-scarce, !$hort -circuit,

camnon-source, short-circuit,

ccurron- source, short-circuit,

inp.it s.sceptance

output susceptance

foruard transfer

reverse transfer

i-t capacitance

output capacitance

reverse transfer

forward transfer

inp.x corductawce

output inductanceEmal(-sigmt, curmm-swrce, short-circuit,

Sm\\-sisnal, ccmmn-wate insertion power gain

Sm((-signai, cmmm-swrce insertion power gain

Sma\L-sigml, cmmm-swrce, short-circuit, reverse
transfer conobc.tame
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Gag ---------- . . . . . . small-signal, c.anmn-g.te, transducer power gain

%*---------- . ..=ee Sm311-signat, cannon-source transducer pnuer ga{n

1~ . . . . . . . . . . . . . . . . Drain current

[AR- ------------- .. Rated avalanche current (repetitive end nonrepetitive)

11)(.n)

lD(off)

19ss -

,G. .

1~~ - -

1~~ - -

‘GSS -

lGSSF -

JGSSR -

,~. .

Is(off)

l~s -

1(1s0)

Os(th)

‘u(on)

asndon)

. . . . . . . . . . . . . .

. . . . . . . . . . . . .

. . . . . . . . . . . .

. . . . . . . . . . . . . .

. . . . . . . . . . . . .

. . . . . . . . . . . . . .

. . . . . . . . . . . . . .

. . . . . . . . . . . . . .

. . . . . . . . . . . . . .

. . . . . . . . . . . . .

. . . . . . . . . . . . .

. . . . . . . . . . . . . .

. . . . . . . . . . . . . .

. . . . . . . . . . . .

. . . . . . . . . . . . . .

. . . . . . . . . . . . .

on-state drain current

Drain cutoff current

Zero-eate-v.Ltage drain current

Gate currsnt

Forward gate current

Reverse gate current

Reverse gate current with all other terminals short-circuited to
s.mrce (junction-gate)

Forward gate current with aLl other terminals short-circuited to
source {insulated-sate)

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

Source current thrcugh drain diode (forward biased VW)

Scurce cutoff current

ZerO.9ate-v01ta9e source current

Source pin to case isolation current

(We charge that oust be su@ied to reach mi.iuun specified
gate-source threshoLd voltage

kite charge that mst bs stqplied to reach the gate-source
voltage specified for the device rDs(m) measurement

Gate charge that nwst bs su@ied to the device to reach the
mnxiutrn rated gate-source voltage

Qgs- - - - - - . . . . . . . - - ~ Charge required by CGS to reach a specified ID

Q@- - - - - - . . . . . . . . . . Charge supp[ied to the drain from the gate to change the drain
voltage tier constant drain current cotiitims

‘ds(.m) - - - - - - - - - - - - - - SmaL1-sisnnl, drain to source on-state resistawe

rD~(on). - - . . . . . . . . . . . static drain to source on-stete resistance

S, s-------- ------- source termirml

td[off)- - - - - - - - “ - - - - - Turwoff de(ay time

.

‘d(o”) - - - - - - - - “ - - - - . Turn. on delay tires
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U, u --------- ------

‘( SR)GSS -- ” --------- “

‘( ER)DSS - ” ” ---”----- “

‘( ER)GSSF ” - ”-.-----” ‘“

‘(8 R) GSSR ” - ””-”----’ ‘-

VDD. . - - - . . - . . . . . . . .

v~~- - - - - - - . . . . . . . . -

VD$. . - - - . . . . . . . . . . .

VDsoa.1) “ “ - - - - - - - - - - “ .

VDU. - - - - . - . . . . . . . . .

v~G- . . . . . . . . . . . . . . .

VGP. . - - - . - . . . . . . . . .

VGS. - - . - - - . . . . . . . . .

‘GSF “ “ - - . “ ‘ - - - - - - - -

VGSR - - - - - - - - . . . . . . .

‘GS(off) - -”--””--- “-’

‘GS(th) ” - ”--’”---- ‘-.

v~- . . . . . . . . . . . . . -e

V,so - - - - . - - . . . . . . . .

Vs$. - - - - - - - . . . . . . . .

VW- - - - - - . . . . . - ~ ~ - -

yf~ - . - - - - - . . . . . . . . .

yie- - - - - - - - . . . . . . . .

Y,* -------------- ..

60.3 Uni iunct ion transistors.

1B2(mod) - ----””--- ‘--

1~~~~- ---- - - . . . . . . ..

Id . . . . . . . . . . . . . . -~

{v - - - - - “- ------” - -

MI L-S-W500J

APPENDIX B

Stitrate (talk> (tenni~l, *en mbstrate is externality
terminated)

GSte to source brcakdmm voltage, ?311 other termjnals
short-circuited to source (jtmct ion-gate)

Drain to source breakdow! voltage, .(1 other termjnaks
short-circuited to scurce (juncti.an-sate)

Forward gate to source breakdown voltage

Reverse gate to swrce breakdown voltage

Drain SUWIY voltage

Drain to gate voltnge

Drain to source voltage

m-state drain t. smrce voltage

Drain to Sbtrate voltage

Gate SQ@Y voltage

Gate p18teaU volta9e

Gate to source voltage

Formard gate to source voltage

Reverse gate to scmrce voltage

Gate to s.mmce cutoff vOltB9e

Gate to smmce threshold voltage

Gete to substrate voltage

tirce pin to case isolation voltage

source suWy voitage

source to substrate voltage

Mavnitude of snwll-simsl caman-source short-circuit forward
transfer admittance

Masnit@ of smati -signal cmnmn- source short-circuit inwt
a.ird ttaoce

Masnitde of smal(-si ensi ccmmcm-source short-circuit reverse
transfer ndnittance

Interbase ~(ated current

Emitter reverse current

Peak @int current

V.411ey p5int currenc
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~8B . . . . . . . . . . .

“BZB1 . . . . . . . . . .

‘EBl(sat) “ “ - - - - “ -

“ml . . . . . . . . . .

VP. . . . . . . . . . .

v“ . . . . . . . . . . .

Q -----------

50. DICOES AND RECTIFIERS

50.1 OiOdes and rectifiers.

cJ ” ” ---”-”---

. . . . .

. . . . .

. . . . .

. . .

. . .

. . . . .

. . . . .

. . .

lF(RMS), ‘f, ‘F, lF(AVI$ ‘F, lFM- -

lf~- ------------ .~~

lFOav)” ” ----------- --

1~- - . . . . . . . . . . . . . --

lR(RUS), ‘r, lR, lR(AV), ‘R, ‘RM- -

‘R(REC), ‘R14(REC) - - - - - - - - -

IRR#- ------------ ---

IRS” ------------- ---

pF, pf(Av>, PF, PFM - - - - - - - -

PR, PR@v), PQ, PR” - - - - - - - -

as- - - - - - - . . . . . . - ~ - -

tfr- - - - - - - - . . . . . . ~ -

‘rr- - - - - - - - - - - - - - - -

v(~R), v(BR1- -- . . . . . . ---

VF(RMS), ‘f, vF, ‘F(AV), ‘F, VFM- -

‘R[RMS), ‘r, ‘R, ‘r(Av), ‘R, ‘RH- -

VR~- ------------ ---

VR$.”- . . . . . . . . . . . . -=-

VRSM------------- . . .

Interbase resistance

]nterbase vokte,ge

Emitter saturation voltage

Base - 1 peak voltage

Peak point voltage

Va([ey P.a(”t voltage

Intrinsic standoff ratio

Juact ion capacitance

Forward current

Forward current, surge ~ak

Foruard current, overload

Average forward current, l.sO- conduction angle, 60 Hz, half sine
wave

Reverse current

Reverse recovery current

Reverse current,. repetitive psak

Reverse current, surge peak

Forward ~wer dissipation

Reverse puuer dissipation

Stored churge

forward recovery time

Reverse recovery tim

Breakdown voltage (de, instantaneous total vatue)

Fwwwd VOitaoa

Reve,se voltage

Uorking peek reverse voltage

Repetitive peak reverse voltage

llonrepetitive peak reverse va~tage
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50.1.1 Letter swim I table (diodes and rectifiers).

Tots I RMS value DC value DC vatue lnstantan- Haxirmm
RMS value of alter- M alter- with eous total (peak)

nating nating alter- .a I ue total value
Cctrponent c~ent nating

Ccnvmnent

Forward current lF(RMS) lF lF lF(AV) if r FM

Forward current, 10
average, 180”
conduction
angle 60 Hz,
half sine wave

Forward current, 1FRU
rem titive mak

Foruard current, 1FS14
surge wak

Forward current, IF(OV)
.averlond

~everse current lR(RMS) IF ‘R ‘R(AV) ‘R 1RM

2everse recovery ‘R(REC) lRM(REC)
current

Forward power PF ‘F(AV) ‘F ‘FM
dissivst ion

Zeverse paner ‘R ‘R(AV) ‘R ‘RM
dissipation

Forward voltage ‘F(RMS) Vf ‘F ‘F(W) ‘F ‘FM

2everse voltage ‘R(RMS) ‘r ‘R ‘R[AV) ‘R ‘RM

Reverse voltage ‘RLU
workim ~ak

?everse vo(tage ‘RR!!
rectetitive mek

Reverse V.itnge ‘RRM
nonrepet i t 1ve
xak

Breakdown ‘(BR) ‘(BR)
VO[ tnqe
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50.2 Microwave diodes.

~o - ” -”-”----- ----”

F.% ---------- ..-.--

Lc ----------- ‘--”-

M ----------- ------

‘r -- .”--”---- ‘-””-

lSS -------------- ‘-

VSUR - --- - - - - - - - ----

7.if- - - - - . . . . . . . . . . .

zrf- - - - - . . . . . . . . . - -

Zm ------- . . . . ..ee-

2“ -------- ....-~..

50.3 Junnel diodes emd backward diodes.

overall average noise figure (of a mixer diode)

standard overak L evera.ae noise figure (of a mixer dicde)

Conversion loss

Figure of merit [of a detector diode)

Cutwt noise ratio

Tangmt ial signal sensitivity

Voltage standing wave ratio

lnpedance, intermediate-frequency

Impedance, radio-frequency

l~nce, modulator- frequency 1.8.4

Vi&o inpedance

Inflection point current

Peak pint current

Valley point current

Ovmmic resistance at inflection point

Projected peak point voltage

Inflection paint voltage

Peak point voltage

Vak Ley point voltage

50.6 V.altsqe requlntor and voltage reference diodes.

IF -- . . . . . . . . ------
1~ - . . . . . . . . . . . . . ~-
1~, 1~~, 1~> IZ* - - - - - - - -

v~ --- - - . . . . . . . . . . .

v~ --------- q--q-=

v~,v~- - - - - - - - . . . . . .

Zz, zzk. ‘zm - - - - - - - - “ - -

%3 - - ” - ” - - ---””----

Forward current, dc

Reverse current, dc

Regulator current, referertee current (de, dc near breakdown knee,
dc rraximn rated current, dc maxirnm ratd surge current)

Fowsrd voltage, &

Reverse voltage, d.

kegulet.r voltage, reference voltage (de, & at maxim!! rated
current 1

Regulator inptdance, reference impedance (sins L1-signe.i, at Iz, at

lZK, at 12)!)

Tewera~ure coefficient of regulator voltage, temperature
coefficient of reference voltage
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50.5

1~- ------------- ~.
1~ - . . . . . . . . . . . . . --

-o k --------- . . . . . . .

Vt -------- . . . . . . . .

A1$- ------------- --

Vs-------- . . . . . . . .
z~ --- - - . . . . . . . --..

2= - - - - - . - . . . . . . . . . -

%s- - - - - - - - . . . . . . - -
50.6 ~s.

cc -------------- --

Cj -------------- ‘-

% “””-----”-”-” ---

%1
—-- ------ ------ -

%Z

+Co- - - - - - “ - ‘ - . - - - - “

19 . - - - ----”---- “--

a --------------- --

?s ---------- -“”-”-

%
. . . . . . . . . . . . . . . .

9 - - - - . - - ----”----

50.7 Transient vottaue s~ressors.

cf . . . . . . . . . . . . . . . .

Limiting current

Regulator current

Knee voltage

Limitfrm Vo(tage

Re@atOr currmt varfacion

Regu( ator voltage

Knee impedance

Re@atOr iupcdance

T~rature coefficient of regu! ator current

Case capncitawe

JLmctfon capacitance

Total capacitance

Caw.citafwe ratio

Cut-off frequency

Series inductance

Figure of merit

Series resistance, sma{l-signa(

TWrarure coefficient of capa.cirame

Efficiency

C(anping factor

Stecdby current

Forward surge current

Rated forward surge current

Peek i~[se current

Rmed peak in@s.e current

Surge peak transient current

Rated surge peak transfent current
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‘( Av) -------------- .

‘WAD------------- -
Pap . . . . . . . . . . . . . . . .

Pp~ . . . . . . . . . . . . . . .

tos - ” --------- -----

tees - - - - - - - . . . . . . . .

‘(8R) - - “ - - - “ - - - - - - - .

Vc --------- . ..---+

~ . . . . . . . . . . . . . . . .

%WRHS) ” - ” - ”--------

VW- ------------- -.

vc~. - - . - - - . . . . . . . . .

uV(8R) ----------- ---

60. THYRISTORS

dnldt ------------ ---

[(BO)I i(eo) - - - - - - - - - - .

I(6R)J$(BR) -------- ---

‘O(RM$), ‘O, 10( W), ‘D, ‘Off - - -

10RM ------------ ---

IG, lc{hv), iG, la - . . . . . . .

!~, i~, I@” - - - . - - - . . .

IfjQ, i~, I@” - - - - - - - . . .

1~,, i~,, [G,” - - - - - - - - . -

III, i“ - - - . . . . . . . . . . .

lL, id - . . . . . . . . . . . . .

lR(RW. IF!. ‘R(W), ‘R, fR!4 - - -

IRE”------------ . . .
lR~”------------ .-v

‘l{ RMS),ll. ‘l(AV). il, lTM - - -

farm ------------ . . .

MIL-S-W500J

APPENOIX B

Average pauer dissipation

Reted averaae pauer dissipation

Repetitive peak w(se pouer dissipation

Rated repetitive peak Wise peuer dissipation

overshoot .d.mttion

Reswe time

Brenkdwm v.ltaae

C1-ing voltage

Uorking peak voitage, aLso standoff v.dtage

Ucmking rms vo{tage

Rated uorking peak voltage

Voltage overshoot

l~rature coefficient of breakdoun “Ottage

Critical rate of rise of off-state voltage

Breakover current

Reverse breakd.aun current (of a reverse-blocking thyristor)

Of f,state current,

Repetitive peak off-state current

Gate current

Gate nOntri Bger current

Gate turn-off current (of e turn-off thyristorl

Gate trigger currenr

Uo{ding current

Latching currenc

Reverse current (of a reverse-blockins or reverse-conducting
thyristocl

*

Repetitive peak reverse current (of a reverse-blocking thyristor)

N.anrepetitive peak reverse current (of a reverse-blocking
thyristor)

an-state current

RWetitive peak on-state CUmmt

82

Downloaded from http://www.everyspec.com



HJL-S-19SOOJ

APPENDIx S

,.

,-

●

1~----------------

PG, k’~(NJ),Pc, Pm - - - - - - - -

pR, PR(AV], PR, PRM - - - - - - - -

tad ---”-”-----”-- ‘-

twi’ ----------- ”- ‘-

‘ta t --- ” ---------- --

%“ ” ----------” ‘--

‘( BO>. V(80) -- ”-”----- -

‘( SR). V(8R) -- ”-”----- -

‘D(RMS), Vo, VO(AV), VD, %H - - -

‘ORM ---------------

‘DSM ” - - - -------”- ‘-

vow- ------------ -=

‘G. VG(AV), “G, ‘@ “ “ - “ - - - -

vQt, v~#vm~ . . . . . . . . . .

vGQ, v@vm . . . . . . . . . .

v~~, v~,, vGT~ -.- . . . . ---

‘RR14 ” - - - ””””’---” ‘-

~RsM ””----’-’-””- ‘-

YG,vk --- - - - . . . . . . . . .

‘T(RMS). VT, ‘fT(Av), v?, W - - -

‘t(IfIN) “ - “ - - “ - “ - - - - - “

Non.epetiti W peak on-state current

Gate power dissipation

Reverse pmer dissipation

Gat.s-contrelied delay time

Gate-contro(W turn-off tire? (af B turn-off thyristor)

Gate-cnntro( ted turn-on time

Circuit -ccamuteted turn-off ciox

Ereakover vottage

Reverse breakdoxn Vottoge (of a reverse-blocking thyristor)

Of f,state VO[cage

R~titive psctk of f-stmte volrage

Nntuepeticive pumk off-state Wattage

uorking peak off-state voitage

Gate v.tcege

Gate nontri09er vottage

Gate turn-off voltage [of n Cum-off thyrfstor)

Gate trieger vo[tnge (of a reverse-b(ocking thyristor

Repetitive $4ak reverse voitage (of a reverse-b(ocking thyrtstor)

N.nrepetitive peak reverse voltage Caf s reverse-blocking
thyristor)

Uorkirw peak reverse vo[tage (of B raverae-blocking thyristor)

on-state vo(tage

Minimum m-state voltage

83
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60.1.1 Letter symixd teble (thvristors~.

rota{ UC W[ul? DC value lnst rmtaneous t4sximm
RUS vatue m uith tot al (peak)

al ternst ing atternat ing WaI Ue tOtBl
ccmWnent c- en t vu t ue

Om state current 17KRNS) IT ‘7(AV) it I TM

Repetitive peak, 1f*M
on-state current

Surge (nonrewtitive) 1rsn
on-stnte current

Cverload an-state
current

I r(ov)

sreakover eurrem ‘(BO1 ~(so)

off-state current IOIRMS) 10 ‘O(AV) fo IOH

Repetitive peak. IOni+
off-state current

Reverse current lR(RMS) [R lll(AV) ‘R lRM

Repetitive pak, 1RRII
re ver$e current

Reverse breakdm.n l(WI)R
current

i [BR)R

on-state voltage ‘T(RMS) VT ‘T(AV) W WI

Breako.er .Oktage V(BO) ‘(BO)

off-state voltege %( Wfs ) % ‘D(AV) % vu)!

)li~i~ ~-state W(M!N>
o d

Uorki W peek, WI
Of f-6tat* voIta9e

Repetitive pak, vDRM
off-state v01te9e

VA
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I

1.

60.1.1 Letter SW 1 table (thyristorsl - Continued.

Total oc value DC value Instantanews naxhllm
RHS Va{Ue no with tots I (~ak)

altorrmting alternating va I ue total
calPO nent cm nent va I ue

)lonrepetitive, %SM
off-state v.attaqe

Reverse voltage ‘R(!WS) ‘R ‘R(AV) ‘R ‘RH

Working peak, ‘RbTI
reverse voltaqe

Repetitive peak, ‘RRM
reverse vo[taqe

Nonrepetitive peak, ‘RSM
reverse v0\ta9e

Reverse breakdown V(8R)R ‘(BR)R
vo(taqe

Holding current IH ‘H

Latching current lL ‘L

Gate current lG lG(AV) ifi lGH

Gate trigger current 1GT i GT 1GTM

Gate nontrigger IQ fm I WH
current

Gate turn-off IGO i GO [GQM
current

Gate voltage ‘G ‘G(AV) ‘G W

Gate trigger v01ta9e ‘GT ‘GT ‘GTM

Gate nontrictger %0 %0 ‘GDM
current

Gate turn-off ‘GE ‘GE ‘GRM
v.altaae

Gate power pG ‘G(AV) PC %M
dissipation
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70. OPTOELECTRONICOEVICES

Q,(oe) -------- ------

Q,(QV) ------------ --

td --------- ..---~-

tf ---- . . . . . . . . . . --

-o i f-------- . . -----

ton- - - - - - - . . . . - - . . .

tr ---------- ------

% - - - --- - - - - - -----

T . . . . . . . . . . . . . . . .

$. . . . . . . . . . . . . . . . .

70.1 photosensitive devices.

~ . . . . . . . . . . . . . . . .

E -------------- ---

fled- ------------ --

l“ ------------- -e-

IS, I* . . . . . . . . . . . ---

‘n ---------- ‘-----

‘n --------- ‘------

%, Vs - - - - - - - - - - - - - -

jrf -------------- --

70.2 Photoemittinq devices.

[ ---------- -------

L -------------- ---

to . . . . . . . . . . . . . . ~.

C, --------- -------

---- - --- - - - - - - ----

d- ------- . . . . . . . .

~P - ” - - ”--”----- ““-

Radiant energy

Luninaus energy

Dekay time

Fall tire?

Turn-off time

Turn-on tires

Rise time

Stornge time

Time const.mt

Luninom f(ux, radiant flux

Area, detector

Illunir!ance (illuninst ion); irradiance

Mcdu[ ation frequency

Detector noise

Detector signa( current (de; rn=s vaiue of ac Cmpnent)

Noise equivalent power

Detector noise voltage

Detector signal v.a[tage (de; ruts va[ue of ac c.mponent)

Noise equivalent bahidth

Lunin.nm intensity; radiant intensity

Luninwue; radiance

Radiam-pdse fall time

Radiant -pu(se rise time

Lunirmm density; radiant density

Spectral bandwidth

Peak wavelength

S6
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70.3 Dmocounters (@Otomm Iere.. ooto-iso[atorsl.

cjQ- - . . . . . . . . . . . . . . input-to-out~t internal capacitance; trahscapacitance

ha- --------------- - Current transfer ratio

1,()- - - - - - - . . . . . . . - . DC i~t-to-.wt~t current; isointion current

Rio -------- . . . . . . . . Iso\at ian resistaxe

Vlo ---------- ...-~- Dc input- to-cut~t vo[tage; isolation voLtage

87
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STATISTICAL SAMPLING AND LIFE TEST PROCEDURES

10. SCOPE

10.1 ~. This a-ix ccntains statistical san@ing and \ife test procedures used with semitotict.ar
devices. This appendix is a mandatory part of the spscifi eation. The information contained hei-ei” is
intendsd for carpliance.

20. APPLICABLE DOCtJHENTS

20.1 SPec\ficnti Ons. standards. and ha~ks. The following specifications, standards, end h.mobooks
form a part of this docunsnt to the extent specified herein. Unless otherwise specified, the issues of
these docunents are those listed in the issue of the Department of Oefense Index of Specifications and
Stardards (DCOISS) and su@emsnt thereto, citsd in the solicitation (see 6.1).

HANDWJX

MILITARY

lflL-HoBK-H53-l - Guide for Attritute Lot Ssnpling Inspection end M1L-sTD-105.

(Untes.s. otherwise i~icated, copies of federe( rmdmiiitary specifications, standards, and handbooks are
avai(ab(e f.cm the Defense Printing Service Detachment Office, Sldn. 40 (custom?? Service), 700 Rok4ins
Avenue, Philadelphia, PA 19111 -5094.)

20.2 Order of precedence. 1“ the event of a conflict between the text of this docunent end the
references cited herein (except for reiated oss.acintdd detail spscificnt ions, specification sheets, or US
standards), the text of this docunent takes precedence. Nothing in this docunent, however, supersedes
applicable [aws and regulations unless B specific ex~ti.an has been obtained.

30. GENERAL
m

30.1 Definitions. The follouing definitions sha(( appty far I!(( statistical sem@img procedures:
v

a.

b.

c.

d.

30.2

a.

b.

c.

sarmle nlan series. The snnple P(.W series is defined as the fo[[oning dscrea$ ins series of sanple
pLnn values: 50, 30, 20, 15, 10, 7, 5, 3, 2, 1.5, 1, 0.7, 0.5, 0.3, 0.2, 0.15, and 0.1.

Tinhtensd inspection. Tightensd inspection is defined as inspection performed using the next
s-~e Plan value in the sm@e plan series lower than that specified.

AcceDtnnce n~ r (CL. The acceptance r!ud%r is defimd as a“ i.tegrat ntir associated with the
selected samp(e size ~ich determines the nmxinun rumber of defective permitted for the.t sE@e
size.

Reiect ion ndr (rl. Rejection n-r is defined as one plus the acceptance ttudx!r.

m. The following symbols shalt app{y for all statistical ssn@ing procedures:

c - Atceptcmce rnmber

r - Rejection nuke?

n - Sa@e size

LO. STATIST lCAL SAWL [NG PROCEDURESANO TASLE

hO.1 _. Statistical Banpling shall ix c.amkted using the sanple plan method herein. The sanple
plan method as specified herein is a dmble sample plan which provides a hish degree of assuranse that a lot
having a proportion defective eqwl to or greater than the s~cif ied ss@e plsn value u{t( not be acceptd.
The choice of any w procedure is optional. The po%cdures specified herein are suitab[e for ail
qua[ if ication or quslity con fornmnce requirements, kut are not suitable if the objective of the inspection
is to &termine that the pr.qmrt i on defective in the lot represented is greater than the Specified sanp[ e
plsn value since the assurence for that pxpos.e is normally only 10 percent (see 6.4).

Ss
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I

40.1.1 selection of ssno 1=?s. SaD@es shall be rand.anly selected from the inspection lot or inspection
sub[ots (For an ●xp[anatim of rsrdom Ssm(ins, see MIL-HOSX-53-1, section 13).

40.1.1.1 Jdentific.st ion of sam Ies for WI i W conformance tests. The nuthori zed Government quality
assurawe represent s.<ive may, at his option, mark or authorize the msrkfns of each ssnpl e to be subjected to
quslificati.an or QC1 in order to distinguish these units fran those not intended for Governnsnt conformance
inspscticm (see 3.7.3).

40.1.1.2 snm(~ Lots. 2dnat{ lots shal i not exceed S00 pieces.

40.1.2 ~. Fni lure of a mit for .M or more tests of n subsroup shell hs charged as a si!!s(e
fai lure.

40.2 Sinqle- lot sanulinq m5thcd. oCI i“formatim (swrple sizes erd nmber af observed defective) shatl
be sccumiate6 fran a singte inspecticm lot to dsuanst rate conformance to the irdivi &al subgroup criteria.

40.2.1 .%nvle sizg. The sample size for each subwcup shal( k-a determined fran table IX and shal I meet
the specifid sanple p(an. The n!arufscturer may, at his option, select a Sanp(e size greater than that

WUi red; however, the nu+w of fai lures pcrmi t ted shal I not exceed the acceptance hr associated with
the required sanple size tn tab(e {!4.

40.2.2 Acceptance Droceduri. For the first sempl ing, an acceptance rmmber sha[ 1 LXSchosen and the
associated wrber af samptins devices for the specified se.np~e plan selected and tested (see 40.2. 1). If
the observed nuI&r of defect ives f ran the first semp(e is (sss than or equal to the preselected acceptance
ntmt.er, the lot sha I I be accepted. 1f the observed nmber of defect ives exceeds the preselected acceptance
-r, an additional sarrple may be chosen such that the total sar@e CMPI ies with 40.2.3.

40.2.3 Additional sam E. The manufacturer C+SYadd an .additiann( quantity to the initial sanple, but
this may be dene only once for any subsrn!,p ard the added san@es shall be subjected to 8(( the tests within
the su&Jrwp. The total sample size (initial and added sanpl es) shail be determined by a new acceptance
nhr selected from tab(e [x.

40.2.4 Multiole criterfa. Except utmre otherwise specified, when e subsroup contains mare than one
acceptance criter$ en, the entire sanple for a s!bsroup sha(l be used for 011 criteria within the .ubproup.
In table IX, the acceptance nudD?r sha(( be that cm associated with the largest san@e size in the
aFQrOPr iate se.ftple plan colum hbich is less than or equal to the sE@e size used.

40.2. S One-hundred percmt inspec tion. Inspection of 100 percent of the lot shall be alloued, at the
option of the manufacturer for any or aL( subgroups other than those ihich are considerd ‘destruct ive. tn
The maxima observed percent defective for the inspsctio” lot shall not exceed the specified sa!rp(e p(e.n
wa(ue. Devices that fail any test shall be rsnnved fran the lot.

40.2.6 Distwsit ion of failed lot. A lot that fai L8 C!CI m?.Y, at the OPCiG+! of the ~WfaCtUrer, be
screened for defective or reworked and resubmitted for reinspection (see 4.3.4).

50. LIFE TEST

50.1 m. Life tests shall be conducted in accordance uith the procedures in this section. Life
tests per farmsd or! devices at or mithin their maxinun ratings shall be considered nondestructive. If a lot
is made up of a collection of subiots, each sublet sha(( pass cJ( .Wlicabte eiectrica[ end-points as
specified.

50.2 Selection of sSfdeS. SaW(es for Life tests shall be selected at randmn from the inspection lot
(see 40.1.1). The sample size for a 1,000-hour test shall be chosen by the manufacturer fran tabie IX frc+n
the colum tier the specified 2. The acceptance WIJaer shall be the me associated with the particular
s~te size chosen.

a9
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50.3 Faitures A semiconductor device which exceeds one or nwre of the et?i-poi.t limits specified for
life tes-”specif ied or other reading interval shall be considered B failure d shal L not be
considered acceptable at sny subsequent reading interval. For the purpose of c~ting device hours, the
test-tires hours credited to a fai(ed device shall mt exceed the test time associated with the last
measurement time that the device was observed to be tiithin the specified end-peint limits. If the r.rur@e
size fails, the test may be terminated at the discretion of the manufacturer.

50.4 Life-test tires and sanm(e size. blmn a lambds (k) is specified, the life-test time shall be 1,000
hours initia(ly. Once a lot has passed the 1,000-hcw tests, life tests uith minimnm of 340 hours and
msxinams of 2,000 hours msy be initiated for new (ots provided that 180 days have not eLapsed since a
1,000-hour life tests on the .%%nsdevice type m the same structurally identical groql (see 4.7.6). If 180
days have ●lapsed, the new lot she[l pass a 1,000-hour life test. The ssoplc size for a life-test time
c.thev then 1,000 hours shall & chosen accordinp to the relationship of inverse prqmrtiomlity between test
time ard sanpLe size, such that the total uait test hours accml ated (.sanple sizes multiplied by test
hours) equal the amount that would have been chosen for che 1,000-hour life test, had it been performed.
The a.cepcaxe rkmixr sh.sll also be det=mimd fma the sanpie size associated with the same 1,000 .hour
test, had it been per form?d. The lot shall be accepted if the Iumber of failures at the end of the test
pericd does not exceed the acc.eptawe rumber.

‘ 50.5 Procedur to be sed if~. 1“ the evem
that the &r of fai lures observed m I i fe test ●xceeds the acceptance rumber, the manufacturer shal 1
choose cne of the fo[louing options: (1) discontinue the I ife test, screen or rewo,k, m-d resubmit in
accordance uith 4d.2.6, !2) add additiena( samp(es in accordance with 50.5.1, or (3) extend the test time to
1,000 hour in accordance with 50.5.2, if a test tints less than 1,000 hours was origtnal(y chosen. My me
of these options shalk be used far a given suhmiss ien, 4 this optian sha~t &s used on\y once.

50.5.1 Additiona( mmles. Uhen thin optim is chosen, a new total ssnp(e size (initial P(US addsdl
shal~ be chosen by the mmufacturer frm table 1X frm the colum mder the s~ified A. A quantity of
additional units sufficient to increase the sanple to the neuLy chosen totak sanp(e size sha LL be selected
from the lot. A “eu acceptance ru@er shall be determined ard sha Lt be the one associated with the mu
tota( ssnple size chosen. The a&ied ?.qk shalt be stijected to the sam? (ifs-test ccf!ditians aml time
pericd as the initial sE@e. [f che total observed mmt.er of defective, [initiel DLUS added) doee not
exceed t,he acceptance nmiw for the total sample, the Lot shal ( bc accepted. I f the observed rnmixr of
defective exceeds this acceptawe mmber, the lot sha(l not be accepted but may be resuknit ted (see
40.2.6).

50.5.2 Extension of Ii fe-tes.t mriod. If a life-test tire? period te?.s than 1,000 hours is being used Q.IK(
the nmber of fai lures observed in the initia[ sanp(e exceeds the acceptance nmt.sr, the manufacturer my in
lieu of adding atiitimal s&@es, choose to extend the test time of the entire initio( smple to 1,000
hours and detenni ne a new acceptance nmk.er f ml table IX. The new mceptmce nwber shal L be that me
associated with the Largest smp(e size i“ the specified colum which is [ess thm or eqml to the san@e
size on test. A device nhich is a fai(ure at the initial resoling interval shall not be cmsidered
acceptable at the 1,000-hour reading interval. I f the observed nmber of defective at 1,000 h.aws does nnt
exceed the “m acceptance nurt. er,the lot sha( L be accepted. I f the observed ntir of defective exceeds
this acceptance rmber, the lot shal [ not be accepted, but my be eestiit ted (see 60.2.6).

90

I 50.5.3 Joilure of life test. If a lot fails to meet life-test requirements (incttding stdmissio” in
accordance ~ith 60.2.6, if e[ected) such that it is eliminated or withdrwn frcrn further qual ity cm formnce
inspection consideration, then a l,dOO-hour I ife test sha(~ be required for the fai led subgroup mti I three
succes.si ve i ots have psssed. If group B or C (cable IV or V) does mat require 1,000-hour testing, then the
specif id life test, if other thm 1,000 hours., sha[ I be required for three successive lots.
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TABLE [X. Sam (e clans. U u
llininun size of sanple to te tested to assure, uith a 90 percent ccmfidence, that a lot having

percent-defective equa( to the specified sq(e p(em ui [[ not bs acceptti (single sar@e).

Maxi-
percmt

defect ive 50 30 20 15 10 7 5 3 2 1.5 1 0.7 0.5 0.3 0.2 0.15 0.1

er A

Iaccept ante )fininun snmpte sizes

cu.uber (c) (For device-hews required for life test, multipiy by 1,000)
(r=c+l) I

o 5 8 11 15 22 32 65 76 116 153 231 32a 461 ?b? 1152 1534 2303

(1.03) (0.64) [0.46) (0.34) (0.23) (O. 16) [0.11) (0.07) (0.04) (0.03) (0.021 (0.02) (0.01) (0.007) (0.005) (0.003 0.002

: :21

~

1 8 13 18 25 38 55 77 129 195 250 390 555 77a 1296 1946 2592 3891 ‘7

~ (4.4) (2.7) (2.0) (1.4) (0.94) (0.65) ( 0.46) (0.28) (0.18) (0.14) (0.09) (0.06) (0.045) (0.027) [0.018) (0.01 o.oo91= ~:=

II Sm@e sizes ore based w the Poisson exp.anentia~ binomial limit.
Xa

~ The minimum quality (a~r.x imate ML required to accept on the average) 19 of 20 lots is shoun in parentheses for information on{y. n ~
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ASSURANCEPROOSANANO NANUFACTURING
CERT1FICA1 ION FfEOUIRENENIS

10.1 ~. This a~ndix contains details of the prht assurance program requircnents afui
manufacturing certification requirements for JAN, JANTX, JANISN, and JANS for Semicmduct. ar devices. this
a%~fx is a mtitory Wt af the specification. The information coma ined herein is intended for
cwl iance.

20. APPL1CA8LE 00cwENTS. This section is rmt applicable t.a this appendix.

30. PRCCIUCTASSURANCEPROGRAM

● 30.1 Product assurance Drm7r0m nenerak requ i rcments. The prcduct assurance proQram sha[ ( assure thet the
design, processing, assembly, inspection, m-d testing of semicordct.ar devices cmI@y with this
spscificnt inn ard the e@icab[e detail Spscificmi on, 1t shalt be the responsibi I i W of the manufacturer
to maintain the dscurentat i on and ccmtrot the product assurmce progrsm as described herein. lhe program
documentation shall & w!der docunentatfnn systems with revision letters, re~ease dates, IJrd s~roval
signature, and sha( 1 include, as B minirrun, the manufr,cturer, s flw charts and those docunents required in
30.1.1. Personnel performing WI ity ftmct ions shel( have sufficient Met (-clef ined responsibility,
authority, and the organizational freedan to identify and eva(uate qua[lty problems end to initiate,
rec.annmd, or provide solut i ens. The test program and setups used to sort, classify, and test for
MI L-S-19300 requirements are required to be Craceab(e through each ecqmies docunent control system t.a
imsmre the correct revision was used tie” testi”s MI L. S- W500 &vtceE.. Oevices or Lots ~ich fai~ amy
s-i f ~cat f MI Or ~nter~l tests Proc&res ard requi ranents above ad beyond the upeci f i cat i on, except
e(eccrlcol Select Ions, are not suitable fOF any JAN level. Lots fai \ins electrica[ selections for any JAN
level With 1 ) are above and beyord the rutlitary specif icatian, and 2) are interde-d to select a parcion of a
lot having greater re~ {abi Li ty than the oweral ( average re( iebi t i ty of the lot other than through
statistical methods are not suitable for any JAN Ieve(.

30.1. t Oesian. orocessin manufacturing. and test(n.1 dacunentar ian. The Manufacturer shal 1 Wil ize ●
docmented instructions [e. g., internal specifications, traceabil icy dxwtents, or lot traveler detei(i”g
the manufacturers mi”imun requirements) covering ES a minium these areas:

a.

b.

c.

d.

e.

f.

9.

h.

i.

i.

k.

(.

Persormel training (see 30.1.1.1).

Inspectim of incaning nmterials, utilities, and work in process (see 30.1.1.2).

Quality ~rniians (see 30.1.1.3).

Oesign, processing, mawfacturinu, equipnent, ard materials docunentatim (see 30.1.1 .4).

Oesign, mnterie.(, m-d process change control (see 30.1.1 .5).

lest equi~nc msimenance md calibration precedure,s (see 30.1. 1.6).

Fai\ure and defect anstysis ord date feedback (see 30.1.1 .7).

Corrective accion and evaiusti.an (*ee 30.1.1.8).

lnccznins, irvprncess, and outgoing inventory control (see 30.1.1.9).

Product lot idmtificatlon (see 30.1.1.10).

ESD handting contro( program (see 30.1.1.11).

Conversion of military specification requirements ard methcds into manufacturer, s internal
imstructiarn (see 30.1 .1.12).
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30.1.1.1 Personne[ training. Uork train<ng practices sha{l be established and uti Lized in acquiring ad
maintaining job skills as r~ired in critics{ work areas. As a ❑initmn the critical uork area shaii
include a thrcugh o of 30.1.1.4.

30.1 .1.2 lnsoect ion of incaninu mterials and utilities. and work- in Drocess. Inspection operations
shal t be documented as to typ of imspeccf 00, SMIKII ins and test proce.dxes, acceptance-rejection cri teria,
ard fr~y of use. Rtcords of inspection operat Ions shal ( cover the tests or inspect i .rts made, the
mnterials grwp (lot, batch, etc. ) inspected, the ccmtroll ing docuntntnt ion, the dnte of cca@et ion of
inspection, the ammmt of mnteria( tested. and accept-e, reiect ian or other fina( disposition of the
material. Devices which fai I any specification or internal tests proced.ms and requirements above and
Wortd.the specification are not suite.b(e (except ●lectrical selectim) for aW JAN leve(. Lots fsi I i“g
electrical selections for ary JAN level tiich 1) are abws amd beyaod the mfl itarv sw)f icaciem and 2) are
intended to se(ect a portion of a lot having greater rel iabi[ity than the overatl avera$e rel iabi tity of the
lot are not sui tebLe for any JAN Level.

30.1.1.3 Ouality me rations. Quality operations sha[l be documented es to type, prmxdurts, ratins
criteria, action criterie (ir!eludir@ dis+msiticm of prad.Jct procensed during perids of ret-of-control
condi t ions), equipment, records, ad fr~y of use.

30.1.1.4 pesinn. vrocessina. manufacturing. eou”mment. end mteri8Ls documentation. Device design,
precessins, manufacturing equipnent and rmteria(s ~hall be documented in drawings, stemde.rds,
specifications. or other a~ropr i at.? msdia MtIich shall cover the requirements and tolerances for al I aspects
of design and InWuJfacture including equipnenr test and prove-in, materiats acquisition and herding,
design-ve. tficetion testine and processing 5ceps, As B mi.tnun requirement, docunentat~on shall exist for
the fol~ouing items:

a.

b.

c.

d.

e.

f.

9.

h.

i.

j.

k.

L.

m.

n.

a.

Immning materiels control (uafers, packaaes, wire, water purification, etC. ).

Materials preparation ((appinn, polish ing., etching, c[eaning, etc. ).

Masking, @Wtortsist. and mask registration.

Epitaxy, diffusion end ion implantation.

Oxi&ti On or passivation.

Ifetallizat ion and film deposition.

Junctim etch, si{icon reflow.

Die attachment.

BondinQ.

Rework.

Sealing.

cieanl iness and attmstiere contro( in critica[ uork areas (see 40. !.10),

Screening operations.

OCl testing.

Oe*ign ad construction.

a
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30.1.1.5 Design. materiel. ad oroc-ess charme control. The methods and procedures for implementation snd
control of chmgea fn device design, material nrd pr~ess$ng, $halt be docmentd W maintained. Rec.ards
sha(( bs maintained for 5 years minim.m covering tha initiet dwumsrttat ion ard all chan~eg btith the date
eoch change in design, Mater ials., or processing &canes ●ffective.

30.1.1.6 lest ewi LWISIIt ~intenance ad ca[ibret ion procedures. )bintermnce and celibrat inn procedures
and the frequency of, sche&(ed actions, for gauges ard test cquipnmt, sha(l bc docune”ted and in accordance
with the requirements .af HIL-sTD -45&.2. Ewi-nt ~inte~~e ad calibration records sha(l be nbsintained.

30.1.1.7 ~ c~. The pr.acedJres for idmtif ication, hardling, ad
nnhlysis of failed or defective devices and for dissemination of !malysis data shs(l be docur=mted.

30.1.1.8 c~m. The procedures acd responsibility for decisians regarding the
necessity far corrective octior, *S .s result of fe.i{ure ar defect analysis, tmd for eva(uatinn snd n~rovsl
of proposed corrective actions shall t.t doctammted.

30.1 .1.9 Inccminq. in-vrc.cess. ad outqoirm inventorv control. The methods and proctires With are used
to controt storage and handing of incbnina materia{s, work in-process, end uarehaused and outgoing product
in .rder to (a) achieve such factors as age ccntrel of Iimited-(ife msterials; and (b] prevent ir!advertenr
mixing of conforming rmd noncanfonr,ing mater ia!s, work, finished prcduct, resubmitted lots, or custmner
returns shall be docunsnted.

3D.1.1.1O Product lot idenrificatiom. Records shall be docummted acd maintained end shall be capabLe of
identifying for each prorkxt ion and aCt lot (es .s~licable) of fimished prochmt, these items es a mininun.

a.

b.

c.

d.

e.

f.

The QC[ tests per farmtd on the lot, and their resulrs.

The seria[ ru.mbsrs (when ~ifc.abLe) of all &vices in the lot.

The dste of subnissisn ard cu@etic.n of QCI of the int.

Identification of tot.

The pertinent detail specification UTKIer which inspection was performed.

FinsL disposition of the lot (uithdrabm, not accepted, accepted).

* 30.1.1.11 ESD hardtim cOflt POl prc,gvau,. lhe E2D hard[ing control program documntatfom far devices
nmrked class 1 or 2 shall be under document control. This includes methods, equi~nt and materials,
training, packaging, hard[int?, ad procedures $or handling ESD sensitive &vices.

30.1.1.12 Conversion of militn~ methods into manufacturer, s i“termal
instructions. The procedure by uhich Custcm?r requirements, as expressed in specifications, pmchase
orders, etc. , are converted into uorking instructions for the Umnufscturer, s psrsonne( shall be docunsntej.

94
●

Downloaded from http://www.everyspec.com



,— NIL-S- 19500J

●

APPENDIX D

30.1.2 Proar.mn D(an. The pronram plan shall be established .srd maintained by the manufacturer in
nccord.mce with 3.6.2 and shall be delivered to the qualifying activity for revieu prior to a survey, as a
bssis for manufacturer a~roval. [t sha(l serve to demonstrate to the qualifying activity that the
umufacturer, s tvtderstanding of a ccr@ete prochict assurance program, as exerq)lified by his do.mznentat ion
system, is adqate to ossure ccmplirmce of his prtit uith the applicable specifications and quatity
stcrdards. If the prtict assurance progrsm exenplifitd is applied consistently co all prcducts ihtended to
be suhitted for OCI under this specification, onty one progrsm plan is re.qdi rd. Differences in the
progrsm plan for different product categories (i. e., pmer transistors, rectifiers ard thyristors, smdt
signal diodes, ‘am I1 signal transistors, FETS, pmer regulators, small signal regulators, optoelectronics,
etc. ] shell bt stated and explained in the program plan, or separate pro’aram plan$ prepsred fOr such
d< fferent prcduct categories. Proprietary dmnts shall be clearly identified by category in the program
plan. Proprietary docurents need rot be furnished .ith the prtit assurance plan. All docunents shall be
made evailabte for revieu t. the Government audit team w request during an mdft. rhe progrmn pian shalt
ccntain, as n minimum these items end they shall be avai [able for review m site.

a. Fmwti onal bbac.k organizattonst chart [see 30.1.2.1).

b. Wnufacturing flow chart (see 30.1.2.2).

c. Exw@es of design, materiaL, equipnent, visual standards, ard processing instructions (see
30.1.2.3).

d. Exsn@es of records (see 30.1,2.4).

● . Exanp(es of design, msterial amd process change control doctments (see 30.1.1 .5).

f. Exanples of failure rddefect anslysis and feedDsckdocunencs (ste 30.1,1.7).

g. EKe@es of corrective action ,mdeva(udt icmdactments (see 30.1.1.8).

h. )farwfacturer~s interns! atidit activities (see 30.1.2.51.

i. Wwfufacturer’s 5PC progrsm p(an and miiestcme.

30. [.2.1 Fmctional b(.%k organization chart. This chart sha{l show, in functional block-diagram form,
the [ines of authority and responsibility (both Line and staff) for origination, approval, ard
inplementaticm of the several aspects of the prcdvct assurance program. Mnmes of inctints are not
requirsd in this chart.

30.1.2.2 M~ fLow chart. This chart shall show, in flou chart form, the manufacturing@ sequence
typical of the product category dr consideration, including inspecticm m-d pr=ess-contr.a[ stations. If
desired, a separate chart may M ussd for quality assurance operations. Insofar as practical, each
.nwIufacturlng flw chBrt statim shall be keyed t. the pertinent execplary docunents included in the program
plsn, to facilitate vderstamdina of the interrelationships of the varioIn dacunents.

30.1.2.3 Excodes of des{9n. material. ewi mn?nt. visua( standards. and cracess instructions. An exar@e
of each We of desi9n, material, equipment, visua( standard, ati process instruction used in the<-’ -
rranufacture of semicorduct.r devices intet?dsd to be stkn! itted for acceptance insptc.t ion tie
specification shall be irtc[uded in the program pl,an, _lhe_SeJ_We Ith.-.ti& <“~t~. working

doc-nts;bt-shalt-in-elt ber-wencshowthefem of the pertinent ckacitnent. Blank forms shall not bs
included.

30.1.2.6 EXanmles of records. Eawiea of records, cc@ying with the requirements of 30.1.2.3 for
instructions, sha(L be inc(uded in the Prosram plan. Blati farms sha(i not k i~l~~.

30.1.2.5 M~. Themsnufacturer’s internal audit activity hfrich
identifies key revieu areas, their frecpency of audit, and the corrective action e.ystem to be en@oyed Aen
variaticws from epproved procedures or spe. ificatio” requirements are jdmtif ied.

9 30.1 .2.6 ~ rqram. The marufacrwer shall establish a feeabr.ck (oop (with nll

mititary Custantrs who request participation), to inprove repeatability of tests and establish PPM
correlation With customer (raining inspecti~.
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LO. IWUFACTURING CERTIFICATION REoUIREMENTS

40.1 O~rftti Ons r miring certification. In addition to the requirements of section 30, the fo!louing
!wmfecturing testing &nd inspection operations and cuntrots require certification bV the qualifying
activity prior to the qualification of JAN, JANTX, JkNTXV, end JAMS:

a.

b.

c.

d.

e.

f.

9.

h.

Inccming inspection.

Cantro[ Wring awwfecturing ad assenb.(y.

Uafer lot inspection (JANS ody),

Oie momti~,

Uire 00rxling or interc.amlect ion.

Preseal Vi f.uak (JANTXV ard JANS only), except clear glass diodes shall be post seal visual.

sealing.

Testing.

● <0.1.1 Manufacturing certification docunentatirm. The manufacturer sha(( submit a flow chart traveler
and design and construction form 36D for each Line to be certified to the qualifying activity prior to
certification team visit. The flo~ chart shall identify aLL wafer fab and ess.snbly operations, inspections,
testing, quality verification points, and the point there a(t nmterials or subass-lies enter the f[ow.
The chart will identify sL( docunents pertaining to the inspectim of nt?.terials, the production processes,
the production evviromrents, and production controls I.f Iich were used. The docuncnts wilt be identified by
name e.rd Wr, and revision in effect at the time of su@ier certification or changes approved
thereafter. F\ou chr.rt sha([ be kept current m-d ccmpLete for ai( tines and technologies. The
documentation .shail be readi(y available to the operating persorme( at all times. It shall t-s mnde
avai( able to the qualifying activity for the ~rpose of verifying its existence, coverage, ir!plnnentati.n,
ard adequacy.

40.1.1.1 Chames to certification dac.un?mati~. Manufacturers shat L notify the qualifying nctivity of
any changes in the process Listed in 3.4.3. Changes of certified process other than those in 3.4.3 shall be
traceable Chr@gh the docurent control systtm and be availab{e to the audit team during an audit.

40.1 .1.2 Process control charts. Process cmtrol charts shalt be nninta ined during the manufacture
semictirors. The charts sha(( contain information such as: process step, tot rmber or date, mean,
actual limits, and absolute limits ad range. L71ere absolute limits are exceeded, the mar!ufecturer shall
doctnmnt the corrective acfim token.

60.1.2 lrtccming. in-cmcess. ad .autgoiw inventorv control. The methods and procedures shall km
documented which are used to contro( storage erd handling of inccming materials, uork in-process, ad
warehoused nnd outgoing product in order to (a) achieve such facrors as age control of Limited- 1ife
mger@=& -and (b) prevent inadvertent mixing of conforming and nonconforming materials, tmrk, or finished
.-*[. ‘r~and inspections psrforn!edby the manufacturers onacquircd materials mdsu@ies shall
include verificatt-m--~$~+=~~i~ %-~wti~l characteristics required by manufacturer drauinss
and specifications. Proeechmes shall “b pre~r~-~fiteiti.f~-cf iwtti~the-r~e!pr-Of-ncquir4 -- —..-

mater ic.ls m su@ies. The prme.dmas shail provide for the following:

a.

b.

c.

d.

e.

Uithh.dding received materials or su@ies frcm use pending .cmpletim of the reinspection or
tests, cm the receipt of necessary reports.

Segregation and identif (catian of monf.arming usteria\s ad supp\ies frcm ccmformi~ mnte,-irils
ard supplies and removal of nonconforming .mb3ssdlies and parts.

Identification and control of limited-life rrateri ais and su@ies.

Identification and contrcd of raw materials.

Assurma?e that the required tests reports, certificec ions, ●tc., have been received.
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Ciear identification of materials reteassd fran receivirw inspection and test to clearly irriicate
acceptance or rejection status of material pendins review action.

lhe s~lier (whether manufacturer, distributor, dealer, stocker, etc. ) shall have an inventory.
cantro( svstsm (see b.l.l. s).

40.1.3 Uafer lot inspection (JAMS onlL).. The methcd.s ard procedmm which are used to specify smple
size, criteria for ccntrol of the usfer thickness, cleanliness, jmction ad surface preparation, metal
deposition and thickness, etching, and alloy ins shall be documented. Records shal~ be ms.intairwl to show
the results of all unfer lots sulxnittsd for inspection.

40.1.4 Die mount. The t~ of die rmmting methcd, die msterial, die mmmting material, package
material, ard mmting confisuratim sha~l & docun=nted. The ti?e, t~rature, Pressure, scr~i~t
c(esnliness. and envirc$m’ent shall also bs specified.

● 60.1 .4.1 pie-to-header strenc!th. The manufacturer sha(l mnitor the die attach integrity for all Si(iccm
transistors ~n accordance with test method 2017 or thermal response msthcds 3101, 3161, 3131, 3103, and 3104
of MI L- STD-750 Usins the Manufacturer(s documented procedure. This procedxe shall be performed at each
equipment set w as a mininun for JANIX and JAMTXV and mnY, at the Mm facturers QPtiW consider Other
related factors. This test shall be conducted m a minifmrn of two devices fran each die attach station at
the start and finish of operaror change, package tm.e chanse, die size Chsna@ ad efter everY two h~rs Of
prduction for JANS. A different methcd of process control may be inQtewentEd, with the approval of the
qualifying activity, if an awrapr iate therml response methcd is per formal in 100X screening.

In the event that the die shear i5 (ess than the va(ue of table 1 of method 2017, or the test leaves less
than 75 psrcent Eilico” remaining of die-to-header Lmnd surface, the .?ut&Wt of the die attach station shal L
not be used UtItil tests show that satisfactory operation has been re-establ ished. A procedure for the
traceability, recovery, and disposition Df all units bmded sirce the last successful die attach integrity
test is rsqui red. This procedure shal[ provide for ssnple size, reject criteria, and disposition of fai(sd
lots. This test fray be comddcted on the same sa@es used for the Mire bend strength test.

60.1.5 Uire bonjim m- intercormectio~. The Wing techniques, type of bord wire, and (eBd o!dter ial
used in connecting the die to the package leads sha(l be d.cunented aod cc@Y with this specification and
the amlicable detai L specifications. The t~rature, pressure, duell tire, COntrO( of COtiiti Oti Of
capilhry or electrode, Ultrascmic pauer, cmIQmsition of metats, lead dress, thickness to width ratio of
kvrd, and enwirannent sh.11 be specified.

40.1.5.1 Bond stren.ath. The nmufacturer shalt mnnitor the Mire bard strength in accordance with rest
method 2037 of UIL-STD-730 using the marWfacturer*s documented proctire. This procedure shall bs performed
at each equifment setup as a mi.inmm for JANrx ad JAMTW ati fw. at the ~~facturer’s ePti~ cO~ider
change of operators, lot size, shift start and stop, ad other re[atd factors.

AS a mininun for JANS each aperator/nire bonding station shait have tua device ssnples taken at the start
and end of each shift, after each two hcurs of production, and after chenging operators, spools, shifts,
peckages, uire size, and maintenance of SWiprmt. Nhen more than cms lot is processed for JANS in a
two-hour psric+d, Sanptes shall be tested fran each Lot. Pull strength dsta shaii be resd and recorded and
sha(l be control charted and winca ined {n accordance with the spscif ied requirements. Data shall inc Lude
the force, in grams, required for failure, the Wf.ica[ Iocatim of the point of failure, ard the nature of
the failure. [n evmt that any bond strength is less than the pre-seal vahe siven in table 1, msthod 2037,
of MI L- STD-?50, the bonder shall be inactivated immediately and not returned to production tmrit tests show
that satisfactory operation has been re-establ ished. when the system at the die surface is bimecatiic ard
the lead uires are less than 5 mi[s in dismeter, the lend sha([ be piled to destruction and if the chip
band Lifts ~fore the wire breaks, the lot sha(t be rejected. h proce@re for the traceability, recovery,
and disposition of ail units bonded since the last successfu( band strength test is required. This
procedure shatl provide for sanple size, rnaber of bonds and device to be teSted, reject criteria, ati
disposition of faiied lots.
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40.1.6 lnternat visuet inspection (JANS and 4AflTSV oniy~ Visual inspection procedures shall specify
inspection criteria, the use of visua~ aids, and sha[t empiy Arh the requirements of mathcds 2069, 2070,
2072 or 2072 (die visua [), and 2074 of MI L- STD-T50.

40.1 .6.1 Handliw of insmccted devices. Devices ~ich h.gve been inspected shall he protected fmn the
tinu! of inspection to final seal in such n n’armer that they .itt not be .sxpased to an envir.anrent uorse than
Chet in tiieh internal visual inspection was per fornmd.

40.1.7 -. The type of seals, sealing materials and methcds used in production shat( be documented.
Sealins variab(es such as pre-seat bake, moieture content of the sealing environment, time, ter@rnture,
flou rate .af gases, profile and welding contro(s, etc., shall aiso be documented (sea 3.6.1, 3.6.1.1, amd
3.6.1.2).

60.1.8 Screeninq. test. and irtmectien eauiunent. The equipmnt for screening, testing and inspection,
ard the procedures delineating their use, sha(l be evaluated during certification.

40.1.9 Failure and defect anatvsis and fe edback. The procedures for identificatim, h.cmding, end
analysis of fai[ed or defective devices and for dis8emime.t ion of analysis data sha(( be d.acunented,
inclding the procedure for infcmming the WI ifying activity of analysis results, uSIen a~l i cable. Records
of fai(ed or defective devices shell be U!aintaintd nrd shsll cover the cimirce frun hhich ●ach device was
recei wed, the test or oper.at ion dwi ng uhich fa i lure occurred w defects wre observed ad prior testing or
screening history. of the device, the date of receipt, e.rd the disposition of the device. Records of fai Iwe
and defect analyEes sha( ( cover the nature of the reparted fai Lure or defect (failure or defect mcde),
verification of the failure or defect, the rwtwe of rmy device discrepancies which uere f.wnd during
analysis (fni(ure or defect mechanism), assigmrent of the failure - activating cause if pnssib[e, the date
of cq[et ion of the mn(ysis, identification of the group Psrformi”g rhe wtalysis, dispasiticm of the
device nfter anntys is, and the distribution of the record. The record sha~l O(SO treat the relationship of
observed fe. i lure or defect mcdes in related lots or devices, .wd, idwre applicable, corrective action teken
es a result of the fimdirws. ,

40.1.10 Control during manufactwin.q and assti Iy. The relative hunidity, temperature, and particle @

cc.tmt for each critical process step [e. s., nafer fabrication, aw.erbty) shall be specified, control led, and
recorded. The procedures ad techniques for measuring these, envi ronnental pe.rwwters and 1imi ts sha[ ( be
documented. The procedures shalt contain corrective actions for cut-of-tolerance envircwnenta[ cordit iens.
Unsemled parts sha(( be hardled in such a way as co minimize the introduction of foreign material into the
sealed cavity. The p.mity of Water shalt be specified, measurei, controlled, and recorded in terms of
miniuun resist ivity at +25-C (resist ivity meters and ce(ls shall be calibrated), maxim tota( so{ ids,
maximum organic impurities, and maxi- bacteria count.

GO.1 .10.1 Particle cm.mt m?asuremenrs. Partic[e c-t measurements in the clean rwn ard clean work
station areas sha(l b+ in accordance uith test mcthcd 5010 of MI L.sTD -730.

60.1.10.2 JANS. JANTKV. and .!ANTX .r i t icn( Mafer f sbricat ion ereas. JANS, JANTXV, d JANTK wafer
production fabrication areas shall be mainttjin.ed in class 100,000 maxim mri \ a wafer prw w s safer SaM
or background op.?rat ion is per fonmd. Uafers shall be kept in partic~e free, covered, protective carriers
throughout the fabric at i a” process. They sha([ be exposed only to c[ass 1000 or better uhen outside the
carriers, during the foilouing criti cat steps:

m. lmmdiately after cleeni~ m-d prior to exposure to B high t~rature process (e. g., diffusion,
therm( oxidation, si kox reflow).

b. Imndiate[y after cleaning and prior to photoresis.t deposition.

98

For the propose of this c(ess 1000 restriction: A cleaning rqires expowre of wafers to a c(eaning
i iquid, wd not just a pressurized gas btcm off. Nandling in e(ass 100,000 is at[owd wtstde the carriers
for processing immediately before and *ring 0 cleaning operation, and during and mfcer *otoresist
deposition. This requirement does MM a@y to (arge geunetry devfces Were tha dista~e between any tw
features is greater then 0.0015 inches (0.038 nm).
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g 40.1 .10.3 Pre-seai vi5ua[ irwection for JANS ad JANTW. Pre-seal visuak inspection for JAMS shatt be
performed under class 100 [sminar flow hinds. For JANTSV this inspection shal \ be conducted under class
1,000 laminar f Low hocds. fifter pre-seal inspection, devices shaLL be maintained under the same
environmental conditions as at pre-seal except over bake unti I finsL seal.

60.1.11 Electrical stability of devices. Proce&res, te.hnicpes, and data to prove that the devices are
electrical Iy stable shell be evaluated.

LO. 1.12 Hninten.nce of certif ic.ti on. lhe manufacturer shall m8intain materials contro( during uafer
fabrication, assent.ly, e.mi test in accordance ui th the procedures at+ plans npproved by the certification
team. Using the process flow charts as a base[ ine, the certified tine shal( be monitored pericdicsLLy by
the certificst ian tesm or its representatives. This audit is to assure that the line is still in certified
ccmdi t i on, ad that at [ process and process cent rot chanses are properly documented ad inpl emented.

40.1.13 Clear qlnss dicde visual inspection. in edition to the requirements of Lo.1.6, the manufacturer
sh. [( monitor the lefkd-tO-9 (ass seal f.tlowing final p(ating operation for all JAMTX, JANTXV, and JAMS clear
glass diodes constructed iii th karated sea L, usi.9 the mmufmcturer, s docmen ted procedure. The procedures
shall specify criteria ad visua( aids and sha(( be capable of detecting significant (OSS of glass-to-tend
seal.

60.1.14 Partic(e detection monitoriat orommn. The manufacturer shakt estabLish a psrticle detection
monitoring program which assesses the source of pmticke contamination of sea Led cnvity devices an an
individual manufacturing line basis. The monitor shatl use the test set-up as spstif ied in methcd 2052 of
HIL-sTD-~0. JEDEc Pub! ication llb, ,,Guidelines for Particle Inpact Noise Detect ion (PIND) Testing,
Operator rrni.iw, and Certificationa, may be used .s a guideline. This monitor is s~iicab(e to atL metal

or cersmic cavity package outline?., untess otheruise ex~t herein. This monitor sha[( be pwfor!red at the
assentdy location, or locations, to ensure the mast effective feedback loop for corrective action.

50. SELF-AUDIT REQUIREMENTS

50.1 ~ irements. This portion of apperdix O contains detai Ls for infJ[ementat ion of the
mi. inun ?Wtrements to be used in the manufacturers se(f- audit prmzram. The intent of this self-audit
program is to assure continwd conformance to mi (itary specification requirements.

60. OEF[UI11ONS

60.1 seif. audit. The performance of pericciic surveys and reviews by the device mnUf.cturer’s desig~t~
personnel to evaluate cu@iance to mi kitary specifications.

60.2 Audit check(ist. A form listing specific items uhich are to be audited.

70. GENERAL

70.1 Se( f -otii c uraaram. the mmufacturer shsl I establish an i ndepsndent self -awdi t progrnm tier the
direction of the quality organization to asse5s the effectiveness of the msnufacturer<s cmpliance to 81[
ap@icab[e specifications. The msnufncturer, s set f-atiit program dtich identifies key review areas, their
frequency of audit, ard the corrective action system to be .s@oy.sd Aften variBti Ons frcm the aWroved
procedures or specification requirements are identified shall be included in the program plm. The
self-audit program sha(l, as a minirmm!, incorporate che follouing requirements.

70.1.1 Correction of deficiencies. A system to identify ad correct any deficiencies (e. g., processing
and testing) or deviations frcm the specification rewirem?nts.

70.1.2 Deviaticm from critica[ docunents. Provide for review of all deviations fram criticak do.ummts,
such as, base! ine(s), flow chart(s), traveler, QCI PrOcdJreS. etc.

70.1.3 Trainins! ard retention of auditors. specify the selectim and trnininglretrai ni”g requireme~ts
for auditors.
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70.1.4 Self-audit schedule ad freuu ency. Specify the self-audit frequencies at-d t-equire that a schedule
be established and adhered to.

70.2 Self-audit representatives. The qua( i ty assurance represemat ives or designated a~intees shr. ( i
perform all self-audits. The designated Editors shall be inde~tient fr.an the Brea king audited. If the
use of any ii-dependent auditor is not pract icat, then 8s a rninim.m, mother individual should be assigned to
psrticipnte in the audit or review the ?esults with the auditor frcm the area, The mditors shal 1 be
trained in the area to be audited, in the a@ icabte mi (itary specif icati.an r~iremsmt and provided uith an
apfwopr~ate checklist for annotating deficiencies. Prior to the mxlit, the assigned auditor(s) shal 1 revieu
the previous audit checklist to essure corrective actions have been implemented and Bre sufficient to
correct the deficiencies.

70.3 Audit deficiencies. All acdit deficiencies shal I be docunmted on the appropriate forms and a copy
subit ted to the &partment head for corrective ecti.an( s). Al 1 corrective C.ction$ shail be agreed to by the
qua[ ity organizat{.an or llateriai Revieu Board.

70.4 Audit follow W. AL( audit reports ‘dill be filed and reints ined by the qua Lity crganizati.an. The
quality organization shall estab(ish a procedure to fol[ou up on al 1 ataiit deficiencies to assure that the
corrective actions have been inp(ementcd in a timety manner. A system (e. g., Manag.xnsnt Revieu) shali also
be established to revieu the acceptabi (ity r.ti timeliness of all corrective acticm and to determine if any
deficiencies have repeated since the hst required self -.sdit. If anY deficiencies have occurred two or
more times in the predetermined time period, additional corrective actions shsl 1 k taken to assure
irmnediate correction of the problem and the W(ifying activity shal I be notif id. The se~f-audit team
shall also perform a 6-nnnth follow-up verificatico of corrective actions covering al 1 deficiencies found
&ring the qualifying activity audit ard arvtus( se(f- audit to assure corrective act ions are adequate and
maintained.

70.5 Audit sthedutes srd fr~ encies. The origina[ a!.dit freq.mncy shall be established Hith a schedule
by the qua[ity organization tut in “o case exceed 1 year for each area, W!tess authorized by the qual ifyi”g
activity. A se(f- audit shall be conducted and corrective actions c.anp(eted prior to the initia[ qualifying
activity audit. Ch.cges to the frequencr of audit de to being axsistent(y abwe or below average 9

Performame on the se~f- audit shall require a~roval of the qualifying activity.

● 70.6 Self-audit remrt. The manufacturer shal 1 shit a ccaprehensive initia( self audit report.
Subsequent reports sha( t be kept on f i Ie by the manufacturer. The self -atiit report sha(l be signed by the
quality assurance repres emat ive responsible f o? its overal ( wccess O? fai lure. The manuf actwer sha[ [
keep the self -auiit repart on fi~e for a mininun of 6 years. The manufacturer sh?.( ( make awai \able ro the
qual ifyina activity, during reauiits, the self -wdit report, deficiencies, ard corrective actions taken.
The qualifying activity may modify the frequency of the Self -aulit or require additional testing based o“
the self-audit report. A successful S.e(f-e,tiit program can be used by the qualifying activity to exceni the
reaudi t intervat or reduce the audit time &ration. If the qualifying ectivity determines the se(f-wdit
program is ineffective and tmacceptable, certification approval “i 11 be uithheld.
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70.7 self-audit areas. The se[f-atiit ui I I be performed to assure ccmf.armance to the checklist and
mi I itary specification in at Least the following areas:

Areas

cal i brat ion ard preventive maintenance D1 uater controls
Fabrication Training

I
AsstilY operations Failure analysis
Electrical test Qualification/QCI system
Test methods Dcamnt control
Envi rOt_IOWItOl cent rol Des ign change cent rol
lnc0min9 inspection
Inventory cant rol erd t raceabi I i ty

70.8 Self. audit check iist. The audit checklist shall be prepared by the quality organization and
maintained under docurent control. The checklist shall assure that the quality assurance system iS adequate
and followed by all personnel in each area.

● 70.9 Authorized distributors and suwliers responsibilities. A(L manufacturers shall audit their
authorized distributors in accordance uith their interml qual ity prosram [program pian). As a minirrm, the
qual ity plan sha[l establ ish and report the fol Iouirw:

1. Frequency of audits (frequency my vary or bs adjusted between authorized distributors
based cm hi8tory.

2. Any nonconformance (particularly attention 10 authorized alterations or misrepresentations
of the following:

.s. The date ode

b. The C of C

c. The quantities in a lot

d. The part marking (color ceding)

e.. Unauthorized test ing or value ntied processing

f. Putt i.9 returns back into inventory

3. The sales function andlor any other procedure o. service the distributor is authorized to
perform.
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PROVIS IONS GOV5RNING THE O+JALlFICA110M OF SEH1CONDUC1ORS
4sSEMSLED AT A FOREIGN PLANT OR 4 0Cf4ESTlC cONTRACTEDPLANT

I
10. SCOPE

● 10.1 +. The followins procedures in section 40 uill be used when a capmy having qua[ific.t ion
urder Ml L-S- 19500 of. a sanicorductor device Pro&Iced at a p(ant in the U.i ted states, desires to perform
certain assembly operations at a plant in a foreign cmtry. The following procedures in section 50 iii I I be
used when a ccupany desires to perform certain assentIkY operations at a dun?stic contracted plant t. qual ify
the device as total Ly manufactured dcmsstica LLy. These requirements are based on 4-105.6 of Oefense
Standardization manual 4120.3-M ard do not aFPIY to extension of qualification from a foreign manufacturing
plant to a u.S. plant. This a~tiix is a mandatory part of the specification. The information contained
herein is intended for ccap( ia=e.

g 10.2 Eligibility. To be eligible for qualification of a foreisn-assenbled device, a U.S. manufacturer
-t first qual ify that device as tota(iy manufactured at the basic plant. D.anestic contracted p~ants shal 1

CCMP(Y uith al I manufacturer certification requirements of 3.4.2.2 herein prior to qual if icati.m tests and
OPL Iisti”g.

I ● 10.2.1 Foreign D(ar$t edits. The quatify ins activity reserves the risht to audit the foreign asse!tdy
plant uith a mininun notice. The basic plant site shall be respmsible to facilitate akl qualifying
nctivity site visits. A“y refu.ml to allow such B site visit My result i“ a“ inmed iate de-certifi.ar ion
and QPL removal. All qualifying activity, s expenses to ies.e certification or reaudit to maintain
certification to the foreign plant(s) she LL be borne by the foreign plant andlor basic pkant. Furthermore,
the basic plant andlor foreign plant shall be responsible for any established fees to cover the cost of
product qualification.

● 10.2.1.1 Foreiqn Dlant audit ccamlimce. As of the date of this specification, no new qualification
extensions wi [ ( be grantsd, until the p[ant has requested a certificatim audit for their foreign Plant.
Al I basic plants shall have requested 8 certif icaticm audit cwd anreed to bear costlexpense per 10.2.1,
within two years from the date of this specification, or their qualification wiLt be removed, frmn their
foreign plnnt.

20. APPLI CABLE DDCUMEMTS. DLAH 8200: Procurnnent qual i tv assurance support manuat for defense contract
adninistratim services.

30. DEFINITIONS

9 30.1 Basic 91ant. The pLant, in the United states, ki5ere nafer processing, die diffusion, inspection of
a[ [ wafers or chips (dice) are psrforfred. lhe basic plant has fu( I responsibility for device perforrbsnce,
quality assurance, and rel iabi Iity. The basic ptant, s logo or CAGE code shall appear on the finished
product .

● 30.2 Foreian assenblv Dtant (ohmed by basic Dlant). A plrmt, obned by the bmsic plant, (or in accordance
uith 30.2.1), in a foreign cmmtry at uhf.h die attachnkmt, lead bonding, and final seal are performed. The

I

address of the awroved foreign assmbly pknnts shal I be imluded on the OPL. MO foreign asshled devices
shall be JAN branded unti ( awroval for such listing has bee. granted, except .s provided in 3.7.11 for
first lot test sanples.

g 30.2.1 Forei9n cent ratted 8ssenblY’ olant (not owned by basic p(.mti. Effective imrn?diate(y,
qualif icatio” I i sting to contracted (unauned) foreign plants shal 1 expire on the inplementot ion date of this
spcificst ion by written QPL remeval (etters fran the qualifying activity. Effective inrnediateiy,
contracted foreign asshly sha LL be prohibited mless otheruise specified in the detai I specification as
follows ‘Sforeign contracted assenbly is al lowed.,, This clause wi II onLY be used on a case by case basis
(i. e., to prevent a zero source situation. )
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● 30.3 Dcmestic contracted assembly p(ant (unobined bY basic rAant). A plant, in the United Stntes, that
has bee” certified by the qualifying activity to perform die attnch, lead bMdin9, and final S.%S( .Perati O.S
for case outlines show! in rmcmdix F herein. QUI if ication of (dcmestic contracted) asshled devices wi II
be the responsibility of the basic plant. The address of the dcinestic contracted assenbly plant shal I b
inc[vded WI the aPL. C!PL manufacturers fray offer their servic=s as dwstic Contracted assembly plants for
any package style they are certified for.

60. QUAL[FICATION EXIENSION PROVISIONS

9 40.1 conditions for extension. Uhen a ccmpany has .quB1ified a device that is produced at a basic plant
and subsequmtly desires to & die attachment, lead bondi no, and sealing at a foreign omed assmbly plant,
qualification may t-s extended mder the folla+ ins cardition.s:

a.

b.

● c.

d.

e.

offshore operations are I imited to the processes listed above. Cleanitw (i .e., alcohoL or
deionfzed water) nhich does not alter or further process the dielwafer is permitted.

Al [ device wafers or chips mst be cwletely processed and inspected in the basic plant.
A ccrrptete die includes, as a rninimmh all steps of appendix t!, 30.1.1.6 through g.
However, acquisition of raw sit icon uafers with expitaxial deposition frcm offshore
scwrces for use in the dastic facility is permitted. (Formed junction material is
prohibited from any accr.iisition. ) Off shore die separation (i e., scrik aI+ break, SaU
through, laser scribe) are permitted. However, @Wti@n alteration (i. e., level in9) is
prohibited. (Leve[ ing is the removal of si I icon, oxide, or metal fran an ●xposed junction
by the means of an acid or caustic etch). Removal of loose si[icon particles or organic
contamination uith simple nonisotrophic chemical (i. e., nlcnhol ard the &ionized water)
is permitted.

Al 1 quality cmtrol operations, procedures, ard standards at the foreign plant rmist be tier the
control of the bssic plantts quality assurance mansger or enployee, who has been trained at the
basic plant on al I operations to be used at the foreign assenbly plant. Al{ such oprat ions,
procedures, ard stardards fmrst be maintained on site in the foreign asseut.ly plant at al I times
while JAM pr~ts are being assenb[ed.

Al I quality contro( operations, pr=edUres, ad stardards at the foreisn ptant MiSt be ap?rOV@d by
the basic p(Ont and certified by the WnLifying activity. NO changes in any of the related
operations can be changed ni thout a~roval f ran the LESSic plant.

Oevices assdled by foreign assembly pLants must have a coding on each device to identify the
assemkILy plant (see 3.7. S.1).

After asserb(y, the devices intended to became JAN shall bs returned to the bssic plant for
screening and QCI prior to deiivery, except as defined by 3.9.1 ati 3.Q.2.

40.2 Materiai to be submitted. The fol Iowins information concerning the manufacturing and quality
control operations of a ccamany uti Iizing a foreign assenbly pLant shall be furnished to the qualifying
activity:

a. Organi zat ion charts showing mmagement,
basic pi ant and the nssemb(y plant.

quality control, cud production relationships bet.een the
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Detai led flow charts of all semiconductor device process operations and inspections per formsd at
the foreign assnrbly plant ard at the basic plant. The charts shal I identify the docunents
detailing the various manufacturing ad inspection operations. The qualifying activity may request
copies of any docunent associated with the f[ow charts if necessary to c[arify the charts.
Proprietary docunents .re to be identified. lhey. need not be furnished, but shal I b made
avai I able for review at the basic p(ant by a.thortzed representatives of the qualifying activity.

Lists of production facilities used in die bonding and lead attachment, and test facilities uhich
are used on the assembly line for bath the basic plant m-d for the foreign assenbly plant, using
figures 6 and 7. The operation and inspection nmbers fran the f low charts shal I be shohn on these
lists.

Photogratis showing exterior ard interior views of the foreisn assmbly plant.

Ouality conformance test data from the first production lot for each of the package styLes
manufactured at the assmb[y plant, ccapi led in the manufacturers standard repart format. The
report sha( ( contain MI L-S-19500 group A veriables &ta, group B and C stmrrmy data and end-points
after Life tests.

If a package styie has already bee. a~rovti at a facility, dmmstic OPL 1 i stings may ti
extended by sutrnitting a formal request tiich includes device types to be extended along
i+ith aF@ icnble test report nimbers, showing package style WIS previously approved at test
location.

Ten test.=d and ful Iy marked samqtes for each detai ( specification and package type. The samples
ahal ( be labeled to identify the test subgroup.

A statement by ,a responsible ccapany official showing the corporate or other degree of obnership
and c.ntrok of the assembly plant by the basic plant.

@
A COPY of a survey report by a responsible .afficiaL of the basic plant, verifying that the assenb(y
ptant has been found acceptable and that al I the information end material furnished to the
qualifying activity is conplete ad accurate.

40.3 Rete”t ion of oroduct extensi o“ .w%trova[. 10 retain qua[ if ication approval of a device that is
ass~led at a foreign plant. qua(if i cation shel I be mai.tai”ed for that device manufactured at the basic
plant. The retention of qualification requirements of HIL-S- 19500 are awlicab~e to both the foreign plant
and the basic plant.

40.4 Nmwc.roved dants, Products assenb led at any p( ant l.xat i on other than the ones a~roved f .x
iisting o“ the QPL are not in ac.c.arda”.e with the qualificati.m terms specified herein and, therefore, are
not cm.%idered qual if ied products and may not be marked or sold es such.

g 50. OCUESTI C CONTRACTEDASSEMBLYPRDVlSIOMS

g 50.1 Oanes tic contracted asstily se(ecti o”. The basic plant shal I request the use of third party
assenbly EInd receive approval frm the qual ifyi”g activity. The dunestic contracted party assenbly plont
shall meet at I assembly related requirements ard quality e.ssurarue provisions as specified herein. The
basic plant shal I shit to the qualifying activity a danestic contracted nmnayanent plan that demonstrates
hou the requiremmts and quality nss”r.mce provisions of this specif icnti.an i+i I I be managed at the dcxrestic
contracted assembly p[ant.

1D4

Downloaded from http://www.everyspec.com



M[L-S-W500J

APPENDIX E

8 50.2 Dcfn?stie contracted mmwgnn?nt Dlan. The information contained in this plan shalt be a part of the
basic pLnntts existing product e.ssurarue program plan. The fol lowing areas shal 1 be addressed:

a. General basic plant requirements for se[ecting and a~roviw a danestic contracted assenbly pLant.

b. Traceability from wafer lot through prtitiw lot to inspectiw lot date code as defined by the
basic plant.

c. Process controLs and capability based on statistical evaluation system and control methods.

d. Self audit progrem of third party plant.

e. Failure/defect analysis ard feedbacklcorrect ive action system. This system shall include
procbxt ion inspections and process error corrections that take place on the assenbky line.

● 50.2.1 D.cunentat ian. Conversion of basic plant d.cunentat ion to d.amstic contracted asserbLy plant
docutmtati.n sh. kl be nddressed in the basic plant’s rmmngement plan. The dm=stic contracted asseubter
shall convert the basic plant(s) requirements into an internal documentation control system of flow charts,
travelers, change control, and product inventory controls and shall be capsble of ensuring product
t raceabi t i ty.

● 50.3 Awrova L of danestic contract ed assenbly. The certification requirements specified herein are
intended for manufacturers hfm interd to engage the services of a dunestic contracted assembly plant.
Certification is granted to the basic plant m the basis of a certification audit. Oanestic contracted
assembly plants will receive assenbly suitability based on the certification audit and on the demmrtstrated
capabilities to ass~Le case Wttine fami(ies shobn in appendix F herein, as a miniin!n. (The contracted
asseot.ly pLants sha LL be certified by the qualifyirm activity. )

● 50.4 Ounestic contracted retention of assembl Y suitability. k~roved dnnestic contracted assenb~y plants
shall report nnnconforu.mces in parts per million (PPM) using PPH-4, hermetic nonconfor!r.mce, as described
by EIA-554. The danestic contracted assenblyp( ant shall report .Wmually usins calculation ard data
exclusion options of method B of EIA-554. The report shall show a six-imnth moving average for each month
of the reporting period.
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List of production facilities
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FIWRE 6. List of production facilities.
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CASE CAITLINES

10. SCOPE

10.1 ~. This a~ix detaiis the rules for dimensiming pqmkar case outlines used uith discrete
semic~tor devices. This a~ndix is a mandatory part of the specification. The information contained
herein is interded fer cmpliance.

20. APPLI CABLE DOCUMENT. This section is not amlicable to this appendix.

30. GENERAL

30.1 Definitions. The fotlwing definitions app[y to this a~rdix.

30.1.1 Seatin.a D(arvz. The reference p(ane ~ich desigrmtes the interface between rhe package and the
surface o. nf!ich it is manmted.

30.1.2 ~. That part of the package exclusive of electrical terminals, studs, or teads.

30.1.3 ~. That psrt of the package used in making an electrical, mechanical, or therml
connection. Exanples of terminals are flexible leads, rigid leads, studs, end cases which serve as
electrical connections.

30.1.6 Visual irdex. A referenced mark, chmfer, notch, tab, flat, extended terminal, or 9roove Mhich
identifies the nu&sr one termins( position.

60. CASE CUTL1NE PRESENTATION

40.1 Wtline identification.

—

Out(ines incltded in this a%ndix shall be identified by a letter, a dash,
then a ~r. suffix cc+rbinetim. The ietter T shal I be used to designate transistor and thyristor Outiines o
and D for diode outlines. NImbers shall be assigned sequential IY uithin each group to desi Qnate a fami IY of
out(ines. One suffix \etter shalt be added to designnte one of a feanily of outlines (e. g., T-1A, T-l B,
D-1A, and D-2 B).

40.2 Oimettainnima smbols. The SYIAM(S for dimensioning case outlines shatl be as iisted t.dou.

Body diarnster.

Body length .

Bcdy uidth.

Largest diameter of LdY (case dismeter).

Distance fr.an searins p(ane to top of bodv (case height).

End cap thickness.

Werall dimermim of f Iange or hexagon zone including any f i net.

Dimension of a flange or hexagon zone excluiing any fillet.

Longest dimw!sim between seating plane and center of hole in the Iu9 of a
terminal (flag length).

Major cross section dim?r!sion of a terminal (flag width).

Header di meter.
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Distance across flats dimension of a hexagon (hexagon flats).

curve radii associated with kc+ (header radius).

Curve radii associated uith body (header radius).

Header thickness.

Diameter of the circle upon uhich the terminal pmsit ions are located (lead
circle).

Oiameter of rmn?d (Mire) terminals (Lead diameter].

Dverall terminal (ength (lead length).

Length of tmcontrolked cross section of termirml.

Largest dimer!s ian, excluding termit= is, on the major axis of a noncircular

L=+’.

Di-ter of maunting hotes (mounting ho(e diameter).

Distance betueen centers of two nmunting holes (Urmnting hole spacing).

Over a\L height frmn seating plane.

Length of controlled zone of bcdy.

Linear distance between two terminal centers (pin sPCin9).

Other dimensions.

Pitch diameter in accordance uith FED-STD-H28 (stud dimneter).

overall length of stud.

Length of inco@ete or tndercut threads (stud w’rfercut).

Length of visual imlex (tab length).

Uidth of visual index (tab uidth).

Diameter of thread relief zone (vderc”t diameter).

Minor cross section dimension of a terminal.

Index tab radii.

llisce [(anems dimensions of termina( fl.t relative to terminn( hole.

Diarmter of hole in terminsl.

Index datun angie to first termina L position on each pin circle.

Angular spcing between adjacent terminal positions.

NOTE: Subscript .tirs mny be irKluded when more than one dimension is specific+ for a given syntol
(e. g.Fl, HR2).
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40.3 Outline rnnber. The outline nufbers shall be as listed helm+:

Similar to
O. Kline nurber JEDEC .UTber

T-1A (3 - 1.511 (cads, rn.mter 3 connected to CaS~) TO-205AA(T0-5)

T-l B (3 - 1.51, leads, a[[ isoleted from case) TO-205 AA(TO-5)

T-l C (3 - .5 leads, nimber 3 cotmected co case) TO-205 AD(T0-39)

T-10 (3 - .518 leads, all isolated frcm case) TO-205 AO(TO-39)

T*1E (3 - .5,S [cads, .u@2r 3 Cormected to case) low profile 10-205AF( TO-39)

r T-2A (3 - .51, leads, fumber 3 connected to case)

T-2E (3 - .511 Leads, rtdler 3 CO!UWCtd tO CIISe)

T-3A (4 - .5,0 ‘leads, n-r 4 connected to case)

1-4A (40 mil diameter leads)

T-4B (50 mil diameter (ends)

T-4C (60 mil diameter leads)

1-5A (30 mil diameter leads)

T-6A (120° lead orientation, nhr 3 connected to case)

1-6B [90- lead orientation, .11 is.a[ ated fran case)

T-6C (120- lead orientation, nudxr 3 isolated fran case)

T-7A (lend “m&r 3 connected to case)

T-72 (aLL Leads isolated frcm case)

TO-206AA(T0 -18)

To-206AB(T0-L6)

TO-206AF(1 O-72)

TO-204 M(T0-3)

TO-204AO(T0 -3)

To-2 O4AE(1O-3)

TO-213 M(T0-66)

To-21 OM(TO-59)

To-21 OM(TO-59)

10-210AA( TO-59)

To- 21OAC,(TO-61)

1O-21OACI1O-61)

Fi gure
-

a

8

8

8

8

9

9

10

11

11

11

12

13

13

13

14

14

-

110

110

110

110

110

111-112

111-1*2

113-llG

115-116

115-116

115-116

117-118 @

119-121

119-121

119-121

122-123

122-123
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o

I

I

I
1
I

1ruhes
.010
.016
.019
.021
.028
.029
. 03L
.040
.045
.050
.100
.160

p-co+

fiil’j~’ I ‘q
?o+“ ‘_’ ‘“,,
E,. ‘-l.

41-,0
SMT”l°CPLUICJ

m
0.25
0.61
0.68
0.53
0.71
0.74
0.s6
1.02
1.14
1.27
2.s4
4.06

Inches
.180
.200
.240
.250
.260
.305
.335
.370
.500
.750

1.500
1.730

.
4.57
5.08
6.10
6.35
6.60
7.73
8.51
9.40

12.70
19.05
38.10
44.45

APPENDIX F

;mball T-1A I 1-1S I T-lC I 1-10 I T-lE Itiotel

Min Max Hi. Max Min Max Min Max Min Max

m .305 .335 .305 .335 .305 .335 .305 .335 .305 .335

CH .240 .260 .240 .260 .240 .260 .240 .260 .160 .180

HO .335 .370 .335 .370 .335 .370 .335 .370 .335 .370

LC .200 7P .200 TP .200 1P .200 TP .200 TP 6

LO .016 .021 .016 .021 .016 .021 .016 .021 .016 .021 7

LL 1.500 1.-0 1.500 1.730 .500 .730 .500 .750 .500 .750 7

LU .016 .019 .016 .019 .016 .019 .016 .019 .016 .019 7

L1 .050 .050 .050 .050 .050 7

L2 .250 .250 .250 .250 .250 7

TL .029 .045 .029 .045 .029 .0G5 .029 .045 .029 .045 3

W .028 .034 .028 .034 .028 .034 .028 .034 .028 .034 10

P .100 .100 .100 .100 .100 5

0 .060 .040 .040 .040 .040 4

r .010 .010 .010 .010 .010 11

a 45 “ 1P 65 ~ TP 45 “ 1P 45. TP 45. TP 6

Notes 1.2.8.9 1.2.8 I 1.2.8.9 I 1.2.8 I 1.2.8.9 I I
NOTES:

1. Oimensi.ms are in inches.
2. metric equivalents are given for general information only.
3.
4.
5.

6.

7.

8.

9.
1o..
11.

Synbol TL is measured frcm HD maxi-.
Details of outline in this zone are optionai.

s~( CD sha~l nOt vOrY ~re than .IJlo (0.25 ~) in zOne p. This zOne is cOnrrOIL~ for aut~tic
handLing.
Leads at gauge p[ane .054 inch (1.37 mm) +.001 inch (0.03 mu) -.000 inch (0.00 mm) below seating
o[ane shall be uithi” .007 inch (0.18 mn) radius of true position (1P) relative to tab. Device my
be rn?asured by direct methcds or by gauge.
s*[ LD aw[ie$ ~tween L1 SI@ L2. Di~~iOn Lo BW(ie$ &twe~ LZ ad LL mini-. Lead
diameter shall not exceed .042 inch (1.07 mn) uithin LI ard beyod LL minimum
Lead designation, deperding on device type, shalt be as follows:

EEEE3iE
Lead ntmber three is electrically connected to case.
Beyond r msxinun, TM shall be he~d for a mininun (ength of .011 inch (0.28 mu).
S@O1 r applied to Iwth inside corners of tab.

FIWRE 8. Phvsical dimensions Of T-1 famity. (SiIIIi [Or tO TO-5, TO-39)
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APPENDIX f

LC .100 1P .100 1P 6

LD .016 .021 .016 .021 7

LL .500 .750 .500 .750 7

LU .016 .019 .016 .019 7

L1 .050 .050 7

L2 .250 .25o 7

IL .028 .068 .028 .048 3

TU .036 .046 .036 .0.46 10

P .100

Q .040 .040 4

r .007 .007 11

a 65S 1P 65” 1P 6

I Notes 1. 2. 8. 9 1, 2. 8. 9 I

Inches
.007
.016
.019
.021
.028
.036
.040
.046
.048
.050
.100

m
0.18
0.41
0.68
0.53
0.71
0.91
1.02
1.17
1.22
1.27
2.56

SEATING PLANE~

s

HD

~ai- ‘ z

TH T

‘L l--LC

1riches
.170
.17E
.193
.209
.210
.230
.240
.250
.264
.500
.750

Inn

L.43
4.52
4.95
5.31
5.33
5.66
6.10
6.35
6.@3

12.70
19.05

FIWRE 9. Phwical diire”siors of T-2 f.mily. (Similar to To-la, TO-46)
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APPENOIX F

1-

1-

MOTES:

;:
3.
4.
5.

6.

7.

8.

9.
10.
11.

Dimensiorts are in inches.
Metric equivalents are given fOr 9erera\ infornwion c411Y.
S@ol 71 i5 IEBSUred frcm ND M8XiIi%mI.
Details of wtLine in this zone are optional.
Symbol p shall .not vary more than .010 inch (0.25 mm) i“ z.me P. This zone is controlled for
nutmnatlc handling.
Leads at gauge plane .054 inch (1.37 mm) +.001 inch (0.03 mn) -.000 inch (0.00 mm) beloi+
seatin9 Diane shall be within .007 inch (0.18 11111)radius of 1P relative to teb. Device TIDY be
measurii by direct rmsthods or by gauge.
symbol L(I mWlies between L and L . Dinmr?-sicn LD applies betuee. LZ and 11 minimum Lead
diameter shall not exceed .&2 itU~ (1.07 mm) within L, and bword LL mi.i-.
Lead designation, depending on device typs, shall be a; folloua:

Lead 6i@ar fEl Thyris to!
nmber transistor

1 1 1

II1 Emitter

I

Gate

I

Cathode
2 Base source Gate
3 COLlector Drain Anode

Lead -r three is electrically conmected to case.
Beyond r uuxinun, TU shall be held for a minimum length of .011 inch (0.28 inn).
S~! r W?Lid to both inside corners of tab.

FIGURE 9. PhvsicaL dimensions of T-2 family (Similnr to TO-18, TO-66) - Continued.
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Smiml T-3A Note

Min Max

w .17s .195

CH .170 .210

WI .209 .230

LC .100 TP 6

LD .016 .021 7

LL .500 .730 7

LU .016 .019 7

L1 ‘-- .050 7

12 .250 --- 7

TL .028 . 0L8 3

TU .036 .046 10

P .100 ---

0 . . . .040 4

r . . . .007 11

*I

I-c”l

SEATING
PLANE

I riches
.007
.016
.019
.021
.028
.036
.040
.046
.048
.050

m
0.18
0.61
0.48
0.53
0.71
0.91
?.02
1.17
‘1.22
1.27

Inches mm
.1OD 2.54
.170 4.32
.17.9 4.S2
.195 4.95
.209 5.31
.210 5.33
.230 5.&
.25o 6.35
.5OO 12.70
.750 19.05

FIGURE 10. Phvsi.n( di!nmsi..s of T-3 fmni[y. (similar to TO-72)
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APPEMDIX F

NOTES:
1.

$
4.
5.

6.

7.

B.

1::
11.

Dimensions are in inches.
Metric equivalents are given for 9eneraL information onkv.

s~L TL is masur~ fran HD maxinam.
Detatls of outl!ne In this zme are optional.
S@ol CD shall not vary rare than .010 inch (0.25 mm) in zone P. This zone is controlled for
autanatic harding.
Leads at gauge plane .054 inch (1.37 mm) +.001 inch (0.03 mm) -.000 inch (0.00 mu) beiow
seating ptane shall be uithin .007 inch (0.18 mm) radius of 1P relative to tab. Device may be
measured by direct msthods or & gauge.
%Tfbal LU awlies between L, and L

i“
Dimension LD applies between LZ and LL miniInJn. Lead

disrreter shaLL not exceed .042 inc (1.07 mn) within L, and beyond LL minimn.
Lead designation, depending on device t~, shall bs as fol lous:

-1-
Lead Bipolar
rnnbsr transistor

Emitter
: Base
3 Cal lector
4 case

FE1

Gate
Swrce
brain
Case

Lead nuiiwr three is electrically connected to case.
Beyond r maximm, TU shall be held for a minimum kength of .011 inch (0.28 mm).

s~l r aF?Lisd to both inside cormrs of tab.

FIGURE 10. Physical dirm?nsi.ns of T-3 fami Ly (Simi Lar to 10-72) - Continued.
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Inches mm Inches rnn Inches ma
.038 0.97 .135 3.43 .440 11.18
.043 1.09 .151 3.86 .495 12.57
.048 1.22 .188 6.78 .500 12.70
.050 1.27 .205 5.21 .525 13.34
.053 1.35 .225 5.n .2.75 22.22
.058 1.47 .230 6.35 1.177 29.90
.060 1.52 .312 7.92 1.197 30.40
.063 1.60 .360 9.16 1.51 38.4
.131 3.33 .420 10.67 1.65 41.9

NOTES: (for table on next page)
Dimensions are in inches.

::

3.

4.
5.

6.
7.

ILSEATING pLAME

I-PZ=Ie/-\\
Psi

HR ~

+1” ‘

\ 2. ,/ @
HHD

Ps
\ . .

HR

Metric equivalents are given for generaL
information only.
These dimensions should be measured at
points .050 irwh (1.271nn) +.005 inch (0.13 mm) -.000 inch (0.00 nm) t=almi seating plane. Wnen
9.We is not uS~. W. SUreIIEnt will be made at the seating p(arm.
Two p[8ces.
The seating plane of the header shall be flat within .001 inch (0.03 mm) concave t. .004 inch
(0.10 MU) cc+wex inside a .930 $nch (23.62 inn) diameter circle on the center of the header and
flat within .001 imzh (0.03 mn) concave to .006 imh (0.15 mm) cmvex overa [l.
Lead diameter shal( not exceed twice LO within L,.
Lead designation, depending on device type, shatl be as follows:

FIGURE 11.

Lend

I

Bipslar

I

FET
nlnbe r tran9ist0r

Phvsica( dimensions of T-4 family. (Similar to TO-3)
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1-
1.

I

,0

s@o L T-4A T-4B T-4C Note

Min Max Hi. Max Min Max

CD .875 .875 .875

CH .250 .360 .250 .360 .250 .360

HR ./.95 .525 .495 .525 .495 .525 4

HR1 .131 .lsa .131 .1ss .131 .Isa 4

Ml .060 .135 .060 .135 .060 .135

LD .038 .043 .048 .053 .058 .063 4, 6

LL .312 .500 .312 .500 .312 .500

LI .050 .050 .050 6

MHD .151 1.65 1.51 1.65 .151 1.6S 4

MHS 1.177 1.197 1.177 1.197 1.177 1.197

Ps .420 .IAo .420 .640 .420 .440 3

PSI .205 .225 .205 .225 .205 .225 3

.655 .675 .655 .675
S1

.655 .675

I

Notes 1, 2, 5, 7 1, 2, 5, 7 1, 2, 5, 7

FIGURE 11. Phvsica( dimensions of 1-4 fmnily (Similar to TO-3) - Continued.
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sw~ T-5A Note

Min Mm

m .620

CH .250 .360

HR .350 .$

HT .050 .075

HR, .115 .165 II

LD .028 .03b 6. 6

LL .36o .500

LI .050 6

MHD .142 .152 4

tins .958 .962

Ps .190 .210 3

Ps1 .093 .107 3

s .570 .590

IMOWSII.2 .5.7 I

H1

‘Wa
L

--MHS--
Psl

d A HR1

Ps

T+ MHD

‘ LHR

I=hes mm Inches mm
.028 0,71 .250 6.35
.036 0.s6 .360 8.64
.050 1,27 .350 8.89
.075 1.91 .m 9.lb
.093 2.36 .670 11.94
.107 2.72 .500 12.70
.115 2.92 .570 16 .k8
.162 3.61 .590 14.W
.145 3.6s .620 15.n
.152 3.S6 .958 24.33
.190 4.23 .962 24. L3
.210 5.33

LL

FIWRE 12. Physical dimensiom of T-5 family. (Similar to TO-66)
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MOTES:

;:
3.

4.
5.

6.
7.

Dtmermi@ns are in inches.
Metric equivalents are given for genera[ information only.
These dimensions should be m?asured at points .050 inch (1.27 mn) +.005 inch (0.13 mm)
-.000 inch (0.00 mm) belen seating plane. Mhen gauge is not used, measurement wili h
rmde at the seating plane.
Two pteces.
The seating plime of the header shall be flat within .001 inch (0.03 mn) concave to
.00L inch (0.10 mm) convex inside a .930 inch (23.62 mn) diameter
circle on rhe center of the header and flat uithin .001 inch (0.03 mn)
concave to .006 inch (0.15 mm) convex overall.
Lead dimeter shall not exceed t.iCe LD within LI.
Lead designation, depending on device typ=, shall be as follons:

FIGURE 12. Phvsica( dimensions of T-5 fami(y (Similar to TO-66) - C.nti I)Wd
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VIEU A

+SD+

Inches. mm 1n.hes
.040 1.02 .150
.045 1.14 .155
.065 1.65 .165
.070 1.78 .185
.07s 1.98 .169
.090 2.29 .190
.110 2.79 .215
.125 3.1.9 .25o

.31s

vIEU B

&
Psi,Ps71

-++ HF

‘-42 ‘ ‘s’

m 1riches mm
3.81 .32o 8.13
3.94 .380 9.65
4.19 .400 10.16
4.70 .424 10.77
4.80 .637 11.10
6.83 .455 11.56
5.46 .468 11.89
6.35 .570 14.48
8.08 .763 19.38

FIWRE 13. Physical dimmsi.ms of T-6 fomi Iy. (Similar to TO-59)
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T-M 1-6s r-6c
S*I Note

Min Max Hin Max Hin Max

co .380 .437 .380 .437 .380 .437 9

ml .318 .380 .318 .380 .318 .380

CH .320 . aa .320 .46a .320 .468

HF .424 .437 .424 .437 .424 .437

Ill .090 .150 .090 .150 . Wo .1s0

OAH .570 .763 .570 .763 .570 .763

Ps .185 .215 .185 .215 .125 .165

Ps, .090 .110 .090 .110 .090 .110

so .190-32 UMF-2A .190-32 UNF-2A .IW-32 UflF-2A 6

S1 .600 .655 .400 .455 .400 .455

w .155 .189 .155 .189 .155 .189

w .078 .078 .078

$1 .040 .065 .060 .065 .040 .065

$Tl .045 .070 .045 .070 .065 .070

AI .250 .250 .250

8 120. Nan 90” Nun 120. NCul

Not es 1, 2. 3, 4, 1, 2, 3, 4, 1, 2, 3,4,
5, 7. 10. 11 5. 8. 10 5. 7. 10

FIGuRE 13. Physical dinmns ions of T-6 family (Similar m TO-59) - Continued.
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NOTES:

;:
3.
4.
5.
6.
7.
8.

!::

11.

Dimensions ore in inches.
Metric equivalents are siven for general in foruaticn only.
Terminal three may be flattened and pierced, or hook type.
Orientation of terminah in retatian to hexe.gcm is not ccmtrc,Lkd.
chamfer or tmdercut on one or both ends of hexa~on is optimal.
Threads shal I met the requirements Of FED-STD- H2S.
View ,A8 applicable.
Vieu ‘B, applicable.

s-l ml sh. t( nOt exce~ =tWl HF.
Lead designation, depending on device type, shal I be as follows:

Lead
mmber

1

2

3

Iipolar
:rm-sister

I

Em!tter

Base

Cot Lector

Lead ntmber three is electrically connected to case.

FIGURE 13. Phvsica( dimem. ions ef T-6 fmi(y (Sitnj(ar to TO-59) - Contitwed.
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5*1 1-7A T-?s IJOte

Min Max Min Mea

m .610 .6s.7 .610 .bs? 8

CD1 .570 .610 .570 .610

CH .325 .460 .325 .460

HF .667 .687 .667 .607 7

HT .090 .150 .090 .150

OAH .640 .075 .640 . ai3

Ps .340 .415 .340 .415

Ps , .170 .213 .170 .213

$IT .047 .072 .067 .072

.#IT, .046 .077 .066 .077

m .220 .249 .220 .24~

Al .270 .270

Iotes 1, 2, 3, 4, 1, 2, 3, 4, 6
5. 9. 10 5. 9. 10

]--j’+

+SD+

FIWRE 14. Physical dimensi.am of T-7 fsmi Ly. (Simikar to TO-61)
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1riches
.046
.047
.072
.077
. Wo
.150
.170
.213
.220
.2@
.250
.270

m
1.17
1.19
1..s3
1.96
2.29
3.81
4.32
5.61
5.5$7
6.32
6.35
6.66

I riches
.325
.3.$0
.615
.422
.455
.460
.570
.610
.640
.667
.667
.875

m
8.26
8.64

10.5.6
10.72
11.56
11.6E
14.40
15.49
16.26
t6.96
17.45
22.23

NOTES:
1. Dimensions are in inches.
2. Metric equivalents are given for general information .anLy.
3. Terminal three may be fLattened ad piercd or hook type.
4. Orientation of terminals in relation m hexagm is not controt (@d.
5. Chamfer or Wdercut m one or both erds of hexagon is opt ionat.
6. Threads shall meet the requireomts of FEO-STD-H28.
7. Three places.
8. S@Ol CDl shal I not exceed actuat HF.
9. Lead designation, depending on device type, shall be as fol Ions:

*

Lead Bipolar
nurber trami smr

Emitter
: Base
3 cot (ector

10. Lead -r three is electrically connected to case.

FIGURE 14. Physical dimensions of 1-7 fomily (Similar to To-61) - Continued.
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%tline mmber

D-1A (anode to stud)

D-l B (cathode to stud)

D-2A (amde to stud)

0-28 (cathode to stuJ)

D-3A (20 mil leads)

D-3B (20 mil leads)

D-3C (20 mi[ Leads)

D-SD (30 mil leads)

D-3E (40 mil Leads)

D-6A

D-4B

D-LC

O-6D

10-254 (LO mi I diameter leads)

TO-257 (40 mil diameter leads)

TD-258 (60 mil diameter leads)

D-5A

D-5E

O-5C

D-50

DD-213 AA

00-213AB

c-3

c-4

c-6

Similar to
JEOEC rwber

00-203AA(D0-4)

00-203AA(D0-4)

OD-203A8(O0-5)

00-203AB(DD-5)

DO-20WA(DD-7)

DO-204 A8(D0-16)

DD-204AA(DD-35)

DD-205AA (DO-8)

00-205AB (00-9)

00-205AC (00-30)

00-205M

TO-254

TO-257

TD-258

Surface mmmt

surface mount

Surface mmmt

Surface mount

Surface mount

Surface nnunt

Surface mount

Surface mount

Surface mcnmt

Figure
~

15

15

16

16

17

17

17

17

17

18

1.9

18

18

19

20

21

22

22

22

22

23

23

24

25

26

Page
-

125

125

126

126

127

127

127

127

127

12.s- 129

128-129

128-129

128-129

130

13?

132

133

133

133

133

134

136

135

136

137
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SW i D-1A D-lB Note

Min Max Min Max

m .505 .505

CD, .265 .!+24 .265 .424 8

CH .300 .605 .300 .405

HF .424 .437 .624 .437

HT .075 .175 .07s .175

OAH .600 .800 .600 .800

SD .190-32 UNF-2A .190-32 UflF-2 5

SL .422 ,453 .L22 .453

W .078 .078

m .163 .189 .t63 .189

dT .060 .103 .060 .103

AI .250 .250

b .250 .250

c .018 .065 .018 .065

Notes 1.2.3 .4.6 1.2.3.4.7

MOIES:
1.
2.
3.

6.
5.
6.
7.
8.

I riches
.018
.060
.065
. on
.078
.103
.163
.175
.189
.190
.250

m
0.46
1.52
1.65
1.91
1.98
2.62
4.14
4.65
4.80
4.23
6.35

T

@

c

HF

L
b

I riches
.265
.300
.405
.422
.424
.437
.453
.505
.600
.800

ml

6.73
7.62

10.29
10.72
10.77
11.10
11.51
12. a3
15.21,
20.32

Dimensions me in inches.
metric equivalents are given for 9eneral information only.
Orientatio” of terminals in relnt ion to hexagon is not
cmtrol led.
Chamfer or urdercut on one or both erds of hexagon is opt i or!al
Threads shall meet the requirements of FED-STD-H28.
Anode shall & elect ricatlv connecteci to stud.
Cathode shel I be electrical IY comected to stud.
CDl sha( I not exceed HF.

FIGURE 15. Physical dimensions of 0-1 faMilY. (Similar to DO-4)
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S* I D-2A O-2B Note
I

3EEE
HF .667 6s7 .667 .687

DAH .750 1.000 .730 1.000

SD .250-28 UNF-2A .250-28 UNF-2A 5

SL .422 .453 .422 ..453

Su .090 .090

Uo .220 .249 .220 .249

b I .250 I .375 I .250 I .375 I
I

—.
——

—.— . . .

I riches
.030
.080
.090
.115
.140
.173
.200
.220
.249
.250

m
0.76
2.03
2.29
2.92
3.56
4.45
5.08
5.59
6.32
6.35

,[’<‘“
CD1
CD +T

I

OAH

I

; i 4

CH
Slq jT

UD

SEATING
- -PLANE

‘2

+sDk ‘--- ‘--

riches
.375
.422
.450
.453
.647
.687
.730
.794

I .000

m
9.53

10.72
11.43
11.51
16.96
17.45
19.05
20.17
25.60

____

NOTES:
1. Din!ensian9 are in inches.
2. Metric equivalents are given for generat information On[y.
3. Orientaticm of termlnats in .elation-t.-h=xasm i. +=t — - ——.-—_

controlled.
6. Chamfer or undercut on one or both ends of hexagm is opt i.nal.
5. Threads shal L meef the requirements of FED-STD-H28.
6. Anode shall be electrically comected m Sttd.
7. Cathode shall be electrically c.rmec ted t. stud.
8. ml shalt not exceed HF.

FIGURE 16. Phvs.icaL dimensions of O-2 family. (Similar to QD-5)
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I

“l=LD

‘f!t
SMfbo L D-3A D-3B D-3c D-3D D-3E Note

Min Max Min Max Min Mm Min Max Min M.-

BD .085 .107 .108 .130 .055 .090 .060 .110 .115 .185 3

BL .230 .300 .230 .300 .120 .200 .125 .215 .130 .195

LO .018 .022 .018 .022 .018 .022 . D27 ..032 - .036 .042
— — — -— —

=L— 1.000 1.500 1.000 1.500 1.000 1.500 .800 1.300 .900 1.300

~. .050 .050 .050 .050 .030 4

Notes 1. 2 1. 2 1. 2 1. 2 1, 2 —
..— —

Inches mm
.018 0.46
.022 0.56
.027 D.69
.030 0.76
.032 0.81
.036 0.91
.042 1.07
.050 1.27
.055 1.40

-—.D.Y3-1 ,55

NOTES:
1.
2.
3.
4.

I riches mm
.085 2.16
.090 2.29
.107 2.72
.108 2.74
.110 2.79
.115 2.92
.120 3.05
.125 3.18
.130 3.30
:1 85— 470—

Inches mm
.195 6.95
.200 5.00
.215 5.46
.230 5.04
.300 7.62
.800 20.32
.900 22.86

1.000 25.40
1.300 33.02
1:500-” 3.S.10

Oim?rc+ion.v are in inches,
Netric equivalents are given for general information cm[y.

S@Ol BD .ha( ( be measured at the largest diameter.
within 1! lead diameter may vary to al low for flash, lead finish Lwild-t,p, and minor
irregularities other thm heat slugs.

FIGURE 17. Physical dimms. icms of D-3 fmni ly. (Simiiar to DO-7, DO-61, DO-35)
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I

PD .003

L .006 SD

I A, IN, 1- co+

r
. .ANE

I riches mm
.050 1.27
.065
.100
.105
.110
.125
.156
.172
.187
.230
.250
.265
.270
.300

1.60
2.54
2.67
2.79
3.18
3.96
4.37
4.73
5.04
6.35
b.n
6.86
7.62

Inches mm
.310 7.87
.312 7.92
.350 8.89
.37’4 9.50
.375 9.53
.395 10.03
.420 10.67
.425 10.80
.437 11.10
.4W 12.67
.500 12.70
.520 13.21
.530 13.46
.605 15.37
.630 16.00

Inches mm
.645 16.38
.65o 16.51
.&O 16.76
.735 18.67
.749 19.02
.750 19.05
.755 19.18
.793 20.14
.828 21.03

1.000 25.40
1.031 26.19
1.063 27.00
1.100 27.96
1.212 30.7s
1.227 31.17

1riches
1.250
1,463
1.660
1.647
1.M
1.969
2.5oo
3.250
3.50
3..973
4.185
5.000
5.150
5.000

mm
3).75
36.65
37.08
41.83
42.08
49.50
63.50
82.55
88.9
98.42

106.30
127.00
130.81
152.40

7.457 240.21
?.70 246.4

FIWRE 18. Physical dimensions of D-4 family. (Similar to DO-8)
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variations (cI[[ dimensions shown in inches)

S* ~ C)-4AA Note D-6AB Note D-44C Note D-4AD Note

Min Max Min Max nin Max Min Max

CH 2.500 4 3.250 6 2.500 4 3.50 4

FU . L37 .650 r .530 .735 5 .637 .650 7 . 73s 1.000

HF 1.031 1.063 1.212 1.250 1.031 1.063 1.647 1.688

HT .125 .500 5 .250 .630 6 .187 .500 4 .630 5

OAL 3.875 5.150 5.000 6.000 4.185 5.150 9.457 9.70

s .300 8 .375 8 .312 8 .520 8

so .375-24 uflF-2A 9 .750-16 UNF-2A 9 .500-2 0 UNF-2A 9 .750-16 UNF-2A

S1 .270 8 .300 8 .270 8 .300 8

SL .605 .645 .793 .828 .828 1.00 1.100 4

Su .105 .156 .605 .125 .156

~ ~ .374 _ ~ ~ _ * .4W _ ~ ~ _

c .050 .110 .063 .172 .050 .110 .100 .230

CD 1.063 6 1.250 1.063 6 1.460

CDj 1.227 1.443 1.227 1.949

G$T .250 .310 .265 .350 .250 .310 .395 .420

Note 1. 2. 5. 7 1. 2. 5. 7 1. 2. 5. 7 1. 2. 5. 7

UnT!=S,----
1.
2.
3.
6.

5.
6.
7.

8.
9.

Dimensions ore in imhes.
Metric e.aui vatems are for rIem3ral information 0“1,.
Diue”sia”i”g and t.a(era!ui”g i“ aceordame with ANSI Y16.5 H-1982.
The bcdv of the device uith the exception of the hexagon erd flexible lead extensi.m lies within
Cylirder defined by S01 ard CH, S01 not to exceed ect.al HF.
Chamfer O. undercut on one .r bath ends of hexagoml base is optional.
Flexible Iesd.
Contour and .ariemati. an of termina( lug are optimal. Square or radius on end of terminal is
opt i on. 1.
Mini- flat.
Symbol SD is pitch

FIGURE 18.

diameter of coated threads, reference: Unified screw threads, ANSI B1 .1-1982.

Physica L dimensions of D-4 fmni [y (Simi tar to DO-8) - Ccmti”ued.

●
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I

S* I AA

Kin Max

BL .535 . 5L5

CH .269 .260

LD .035 .045

11 0.500 0.730

Lo .150 BSC

LS .150 BSC

MHO .665 .6s5

HHD .139 .169

TL .790 .800

TT .060 .050

TU .535 I .545

—

TERM 3

TERM 2

-1LO

ZI

@lao. 014@l TlYa

Inches mm 1riches mm
.035 0.89 .535 13.59
.040 1.02 .545 13. s4
.065 1.lL .665 16.89
.050 1.27 . 6s5 17.40
.139 3.53 .790 20.07
.149 3.7s .800 20.32
.150 3.81 1.195 30.35
.269 6.32 1.235 31.37
.260 6.60

NOTES:
1. Dimensions are in inches.
2. Metric equivalents are given for general information only.
3. Refer to a@icable 5*L List.
6. Dimensioning and toierancing in accordance with ANSI Y14.5 M-1982.
5. Included in dint?ns ions D and E.
6. Methcds used for electrical iso(atimn of the terminals feedthroushs shal I enp[oy

materials that contain a minima Of W FWCent AL2~ (cer~i c).

FIGURE 19. Physical dimensims of TO-254.
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4
S*L

Min Max

.430

&

.200

.035

~

*

LS .100 Bsc

MHD .l&o .150

MHO .527 .537

*

lL .645 . L$55

TT .035 .0L5

W .410 .420

MOTES:
1.
2.
3.

,s-41- .
LO 3 PL -IL

f@l. OIO@OITIY@

Inches mm

I
1riches mm

.025 0.64 .610 10.41

.035 0.89 .430 10.92

.045 1.14 .500 12.70

.100 2.54 .527 13.39

. lbo 3.56 .537 13.63

.150 3.81

I

.645 16.38
.190 4.s3 .665 16.89
.2D0 S.oa .730 19.05

Dimensions are in inches.
Metric equivalents are give” for general information only.
Methods used for electrical isolation of the terminals feedthroughs shall enp(oy
materi ais that contain a miniuun of 90 percent AL2~ (ceramic).

FIGuRE 20. Physical dirnmsiom of To-257.
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. 2
M=( M

Min Max

EL .530 .550

CH .260 .270

LD .055 .065

LL .500 .750

LS .200 Bsc

a

MHD .155 .165

MHO .697 .707

TL .815 .s35

TT .035 .045

TU .605 .695

I

r
BL

\

1-

ltl)l. olo(gl TIY(LjJ

Inches mm 1riches mm
.035 0.89 .530 13.46
.045 1.14 .550 13.97
.055 1.40 . 6s5 17.40
.065 1.65 .695 17.65
.155 3.94 .697 17.70
.165 4.19 .707 17.96
.200 5.08 .750 19.05
.240 6.10 .815 20.70
.270 6.s4 ..935 21.21
.500 12.70

NOTES:
1. Dimensions are in inches.
2. Metric equivalents are given for sermral i“formatim dy,
3. Inx(uded in dimension E and E.
4. Methods used for electrical isoleticn of the terminals feedthroughs shal 1 ~1.ay

materinls that ccmtain a mini- of 90 percent AL2~ (ceramic).

FI WRE 21. Phvsical dim.msi.ms of TO-258.
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11,!!!,!, I

I Min Max , Min Max Hin Max Min Max
I I 1 I 1 1 1 I

I

BL .168 .200 .200 .225 .205 .265 .165 .195
(4.27) (5.08) (5.08) (5.72) (5.21) (6.22) (4.19) (4.95)

I I I I I I I I I

I

ED .091 .103 .137 .lI.8 .183 .202 .070 .085
(2.31) (2.62) (3.48) (3.76) (4.65) (5.13) (1.78) (2.16)

1 , , I , I

ECT .019 .028 .019 .028 .019 .028 .019 .028
(0.48) (0.71) (0.G8) (0.71) (0.48) (0.71) (0.48) (0.71)

s .003 .003 .003 .003
(0.08) (0.08) (0.08) (0.08)

NOTES:
1. Dimensims are i“ inches.
2. Metric .equivaLents are for general information onLy.
3. Dimensions are pre-s.alder dip.
4. Minirnrm cteara~e of g(ass bady to mmmting surface on e((

orientations.
5. Cathode marking to be either a co(or band or four dots spaced 90- apart.

FIGURE 22. Physical dimensions of D5 surface mnint fami IY. square end surf ace mum.
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Di mensi ons

S*( 00-213M DO-213AB

I riches Hil Lireters 1riches Millimeters

Min Max Min Max Hin Max Min Max

BL .130 .166 3.30 3.70 .189 .205 k.80 5.20

ED .063 .067 1.60 1.70 .094 .105 2.39 2.6-5

ECT .016 .022 0.41 0.55 .016 .022 O.G1 0.55

s .001 mi” 0.03 mi. .001 mi” 0.03 min

NOTES:
1. Dimensiot?s are in inthes.
2. Metric equivalents are given for general information only.
3. Dimensions are pre-so(der dip.
4. Cathode marking to be either a color band or four dots spaced 90” apart.
5. Mini- clearance of glass M t. mumting surface on al I orientations.

FIGuRE 23. Physical dimensions of DO-213 femitv, r.amd end surface uaunt.
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~.lln
.017

1 = BASE
2 ❑ EHITTER
3 ■ COLLECTOR

Inches inn 1riches m
.016 0.41 .071 1.80
.017 0.43 .078 1.98
.023 0.58 .085 2.16
.024 0.61 .105 2.67
.036 0.91 .115 2.92
.046 1.17 .125 3.1.9
.054 1.37

MOTES:
1. Dimensions are in inches.
2. Metric equiva(e.ts are sive. for general in fot-nwion

only.

FIwRE 24. Phwicai dimensions. surface nwunt c-3.
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I riches Millimeters

Min Max Min Max

BL .215 .225 5.46 5.71

BL2 .225 5.71

Bu .145 .155 3.6s 3.93

BU2 .155 3.93

CH .061 .075 1.55 1.90

L3 .003 .007 0.08 0.18

LH .029 .044 0.74 1.12

LL1 .032 .048 0..s1 1.22

LL2 .OR .088 1 .s3 2.23

LS .045 .055 1.14 1.39

OEIAIL A

.A

I

LU I .022 I .028 I 0.S6 I 0.71

LU2 .006 .022 0.15 0.56 I

*

Pin Transistor MOSFET Optocwpl er
“0.

1 cot lector Substrate Collector

2 Emitter Source Cathcde

3 Base Gate Ancde

4 NC Drain Emitter

NOTES:
1. Dimensions are in inches.
2. Metric equivalents are given for general information only.
3. The coplanarity deviation of al I terminal contact Pints, as defined

by the device seating plane, shatl not exceed .006 irch (0.15 mu)
for solder di~ Iesdless chip carriers.

FIGURE 25. PhWical dimensions of surface mount C-4.
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Dimensions

S* ~
inches Hi I Iimeters

Min Mm Hin Max

BL .260 .250 6.10 6.35

BL2 --- .250 --- 6.35

BU .165 .175 4.19 4.64

BU2 .175 6.44

CH .066 .080 1.6s 2.03

L3 .003 .007 0.08 0.18

LH .026 .034 0.66 0.86

LL1 .060 .070 1.52 1.7s

LL2 .082 .098 2.08 2.49

LS1 .095 .10s 1.16 2.67

1S2 .045 .055 1.lL 1.39

Lld .022 .028 0.56 0.71

Lu2 .006 .022 0.15 0.56

~ ‘“ L,,

F

HI

L3

1
4

,. LS2
6

,M,d ~T

LLi ~

OEIAIL A
LL 1 SEE

LL 1 OETAIL A

Pin Tram+ i stor HOSFET optocoupler

no.

I I I I

4 Coltector no. 2 0r8in no. 2 Base

5 Emitter m. 2 source “o. 2 Emitter

161Emitter no. 1 source no. 1 Cathode I

NOTES:
1. Dimms ions me in inches.
2. Metric equivalents are given for general in fornmtion oriy.
3. The Cop(anariry deviatim of all terminal contact paints, as defind by the device

seating plane, shall not exceed .006 inch (0.15 mm) for so(der dipped (ead[ess chip
carriers.

FIGURE 26. Phvsica( dimensions of surface mnmt c-6.
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CERTI FlCAl 10N REQUIREMENTSFO$!RAOIAT10N HARDNESS
ASSUREDSEMICONDUCTORDEV1CES

10. w. Requirements for Line certification of radiati.m hardness assured (RHA) semiconductor
devices. This a~ndix is a mandatory part of the spscificati.m. The in f.mti.m contained herein is
intend.d for ccaQlian.e.

20. APPL1CABLE DOCUMENT

20.1 Government docents. The fol lowing docunents form a part of this r$pendix to the extent specifid
herein.

HANOB133KS

MILITARY

MI L-HDBK-279 - Total Dose Hardness Assurance G.idel ines for
semiconductor Oevices.

tfl L- HOBK.28D - Meut r.” R.3diat icn Hardness assurance Guidelines
for SemiccrductOr Devices and Microcircuits.

(copies of the hnr!dbs.ks required by contractors in cc$necti.n uith specific acquisition functions sh.u(d
be obtained fran the contracting activity o. as directed by the contracting activity. )

30. (tADlAT 10N HARDNESSPR@3w

30.1 RHA Dr.qram. The manufacturer shal I establish, inplement, and maintain a RHA assurance program.
The program sha[ I demonstrate and assure that design, manufacture, inspection, and testing of semiconductor
devices are adequate to assure ccapl iance with standard, reference documents, and the detai I specification
for RHA devices. If radiation testing is cotited outside of the manufacturers faci Iity, it shall bs the
responsibi I ity of the manufacturer to assure that radiation testing and the associated docunents fot(ow the
requirements spcified herein.

The RHA tasks include but are not I imited CO:

a. Designation of a RHA manager or a project engineer.

b. De.elopnmt of a RHA program pla..

c. Development of the RHA design, processing, assenbly, testing, and inspection requirements.

d. Devel oprent of RHA records.

30.2 RHA manawment. The manufacturer sha( ( identify a person or persons those responsibi 1ity is to
implement, cmtrol, end coordinate .11 activities associated with the manufacturing of RHA semiconductor
devices.

30.3 RHA c.rogr,wn plan. The nwwfacturer shel I deve[c.p and dot-t n RHA program plan f.. semiconductor
devices uhich details the tasks t. be per forued nrd identifies respcmsibi Iities for assuring the tasks are
carried out. The program plan shall contain, as B mininxm these items:

a.

b.

c.

Def i“itio” of the resporaibi I i ties of the RHA uenagement.

idemificatim of RHA critical factors i“ design, layout, wafer processing, and asserbly of the
semiconductor devices.

Preparation of manufacturing flow charts showing etectrica[ and radiation testing, quality
.erif i cation points, md al I the doctrnmts associated with RHA.
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d. Preparation of detailed rndiat ion test prc.cecAmes to met the specified RHA requirements.

e. RHA records t. be maintained.

30.4 RMA &sign. Dr=ess inq. assenbly. testing. m-d equirme nt instruct ims. Device Clesis”, processing,
assent.ly, testing, and equipnent rel.sted to RHA sha L( incltde the follouing items as applicable.

a. Critical layout ruLes.

b. Circuit desi B” factors.

c. Critical processes.

d. Assembly, packnging, and harding critical to radiation hardness.

30.5 Chmqe co”t rc.1 . a.ality contro(. trainina. and cat ibrati.m imtructi.ms for RHA. The maw facturer
shall have i“ effect d.acunentd instructions covering as a mi”inun these areas:

a. Procedure for inplementatio” and control of changes in device design, rnateria(, and processing
tiich may affect hardness of the device erd for making the in f.ormatim avai [able t. the certifying
activity.

b. RHA quality contr.a( ad qua(ity assurance operations related to procedures, equipment, nctim
criteria, records, ad frequency of use.

c. training and certification of pers.amel engaged i“ radiet ion testi”~.

d. The calibratim and maimenana procedures of radiation facilities, dosimetry, and equipnmt used
in radiatim testing.

a

e. Trnceabi lity of radiation dc.siuetric devices to Nationa( Institute of Statiards and Techmatogy
(N IST).

30.6 Radiation test procedure. The mamifacturer shal L docunent a detai led radiation test procedure which

c~tie$ Nith the radiatio. rewirem.ts in accordance with group D of HIL-S -19500, end in accordance uith
associated detai I specifications. GuideIi”es on radiati.m testing are provided in MI L-HDBK-279 and
MI L- HDeK-280.

30.6.1 Io. izi”q radiation test Droadure. Ionizing radintio” test procedure shalt be conducted i“
accordance with test method 1019 of MI L-sTD -730. The procedure sha LI inc [de:

0. Assenbly of the dice using the same procedure of die attach, Mire bonding, and pack~gi”g methcd
specified for the certified I inc. Manufacturer sha( ( have avai Lab(e procedures for qual ifyi”g each
package type.

b. C.aticting pre- and post-electrical test in accordame with the associated detai ted specif icati.n
using a certified test program.

c. The manufacturer shall maimain a tab(e or graph showing a monthly correction for the Cobalt-60
source decay and the radiati.m time required to achieve the specified total dose at the device
location. The calibration of the source shodd be traceable t. the MIST.

30.6.2 )leutrcm irradiati.m test procedure. Neutron irradiation test procedure shal( f.aliob! the
r~ir-ntS in test method 1017 of MI L. STD.730.
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30.7 RHA records. The RHA records listed below shall be maintained m-d be subnit ted upon request for the
review w-ficat ion aodit team. Those records shalt be retained for a minimum of five years after
performance of the inspection. As a mini-, the fol[.awing records shall be MintBind:

a.

b.

c.

d.

e.

f.

9.

Records of radint ion testing M wafer and u.sfer lot for JAMS or inspection lot for JANTX atxl
JkHTXV. The records shall imlude the in fcmmtion on the test procedure and test results as
specified in test methds 1017 and 1019 of MI L- STD-750.

Records of fai Led devices shall identify the device type, the wafer and the i+afer lot for JAMS or
inspection lot for JAMTX and JANTSV, and the disposition of the parts. The f.si led devices shal I be
data (ogged ard this log shall b made oval [able to the audit team.

The manufacturer .shs( ( docunent his RHA control procedure. As a mininun, group D for MI L-S-19500
past irradiation electrical parameter shall be read and recorded every six months on representative
product from the certified line.

Records shall docunmt the initial design, material, processing, and asseubly and B( 1 changes
affecting the hard-.ess of the senicorductor device. Letters of approval by DESC to the above
changes shall be maintained.

Records shall cover the scheduled calibration interval for each equipnsnt item, the dates of
CC@et iOn of actual calibration m-d certification.

A tr.sceability system shal I be maima ined such that RHA semicorduct.ar devices can be traced to a
Specific wafer for JAMS art! inspection tot for JANTX and JAMTXV, as awt icabie.

Records of personnel training.

b

30.8 w. The mmufacturer shal I show the procedure +ich assures thet only those parts from the
wafer for JANS, or fran the impect ion lot for JAHTX and JANTXV which passed the specified radiation [eve L,
are marked by the correspnrdi”g RHA letter designator.

60 ffADlAT 10N HARONESSAS3URANCEPART HANAGERPROGRAM

40.1 Radiation hardness assurance pa rt nlnnnger (RHAPH>. A certified ccmpany (e. g., .arigi”al equipment
rianufacturer (OEM)) who establishes a relationship Hith a c~nent manufacturer for the sole purpose of
developing RHA scini ccductors ard has the respnnsibi I i ty to ensure cn@ i ancy of al i manuf .xturi ng and
test ing procedures. The certified c~ny sha(l be listed on the OPL as the manufacturer for the
snniccnductor device specified. The RHAPM is responsible for setting up a control system to ensure al I
requirenwnts of the general and detai led device specif icati.ans are net.

40.1.1 Eligibility of DarticiDants. To be eligible to qualify a RHA psrt, a specification for the part
must exist. Ass.ciat4 detail Specificaticms are controlled and Uadifid by LIES C-ELDT. Participants shall
be certified on the basis of a facilities survey.

40.1 .1.1 Prewrat ion of the detailed device .D.scif icati on. After the parts selection and prior to a
third perty agreemem with s device manufncturer, the RHAPMINS% notify DESC-ELDT of his im ent and request
thnt a detai ied device specification nmber be assigned. This cm be accc@ ished in writing or by
Sthnitting to DESC through the Mi I itary Parts C.ntro( Advisory Group (MPCAG) on a DD Form 2052 Non-standard
Parts Awroval Request. In the justification section of this form the IIHAPM wi I I indicate . willingness co
prepare the JAN detai led specification. After the awlicable parts controi procedures have been fol lowed
DESC-ELOT .i I I assign a JAN detai (ed specif icotion mmber or revisim letter. The RHAPMwill prepare the
prel imirtary draft ati stdn!it it to DESC-ELDT. This pret iminary draft does not have to be ccmplete. It may
have btank tables, figures, and it fray be group D only, Lut it nust be in che correct JAN detai ted device
specification forrrst. A copy of this format is nvai Iable frcm a“y of the technology representatives uithi”
DESC-ELDT (see figure 26).

40. 1.1.2 Participants precarnt ion for certification. All participants shall conply with the RHAPM
Ut+nagement plan and all .q@i cable requirements as specified i“ 3.6 and 40.3.1 herein. Qualification of RHA
devices sha LL ccaply with the provisions in 4.5 herein. OCl shall ccaply uith the provisi.ms of 4.7 end
60.3.1 herein.
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c1
RHAPM

SPECIFICATION
DEVELOPffENl FLO14

oESC-EC1 ASSIGNS
SPEC:~;C# 10N

RHAPtt PERFORMS
CHARACTER 1ZATION

ANO SUBHITS RNA OATA

RHAPM PREPARES
PREL1ffl NARY ORAFT

‘OR REVISION OF
ESTA8L1SHE0

SPECIFICATION

OESC-ECT 6 OESC-EOT REvIEW OATA
ANO PRELIMINARY ORAFT

OESC-ECT PROVIOES COHHENTS
TO RHAPtf k

i“ -
RHAPff PREPARES

FINAL ORAF1 ANO
SUBMITS 10 OESC-ECT FOR

PU8LICATION

cSPECIFICATION REVIEU CYCLE,

OESC-EC1 REVIEW FINAL
ORAF1 ANO COORDINATES

ALL sPECIFICATION
CHANGES NEEOEO FOR

PuBL1CATION
(THIS REVIEU CYCLE

TAKES APPROXIHAIELY 90 OAYSI

t
I

I

SPECIFICA1 ION OEVELOPEHENT
COMPLETE

I

FIGURE 27. Specification develo mnent f(.m.

40.2 RHAPMorcduct nssurance r e.aui rments. The RHAPMproduct assurance program shr. ( I assure that the
design, processing, assembly, inspection and testing of semiconductor devices cc@y with this specif icetim
Find the awki.able detai led specification. This program shall not require .m-wship of al [ manufacturing
ad testing faci Lities and establishes additional requirenmnts for the SOL. purpmse of developing a standard
RHA nrnduct. As a minium the RHAPMshall document the retati.nship as folkous:

a.

b.

c.

d.

e.

f.

Individual responsibilities.

Prcduct reliabi Iity.

Prc.iuct quality.

Traceability.

Irdivi &al I iabi Lity.

Data s-m.
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g. Part marking.

h. Lot integrity of RHA prcduct.

i. Testing (e. g., certified and qualified t. MI L-S-19500).

A RHAPMmnt maintain an active working relationship with the device manufacturer, the Defense Electronics
SUFQtY Center (OESC), and the Systems Program Office (SPO). These relationships niL( constitute a
partnership between the RHAPM, the device manufacturer, and the Government to insure the avai Labi I ity of
high reliable standard RHA product to be used in more than one Department of Oefense (DcO) system.

40.2.1 Hannm!re.t review. The RHAPMproduct assurance program shal ( be reviewed at appropriate intervaLs
by responsible rfm?agenent to ensure RHA performance, prcduct reliabi Lity, and the effectiveness of the
established program. Records of managenmc review shalt be maintained covering the foliowing mininun ereas:

a. RHA design (he” needed).

b. RHA basel ines.

c. RHA characterization.

d. Process change control.

.?. RHA testing (M IL. STD-730 test methods).

f. RHA Test laboratory suitabi I ity (ELST).

9. Devetopnent of detai led device specif icatiom (ELOT).

60.2.2 Manamr.?.t oknn. The management p(an sha[ I be established in accordance uith 3.6.2 herein and
subnittti to the qua[ ifying activity prior to a survey. It shall serve as a basis t. demonstrate to the
qualifying activity that the RHAPMhas an tderstarding of a ccffplete RHA product assurance program. As
exenplif ied by its docunentnt ian system, is adequate t. nssure ccop(iarue of its product with the appl icable
specifications and qual ity standards. The management plan .shal I cmtain, as a mininun, these items ad they
shall be available f.. review at all sites:

a. FLincticnal block diagrams.

b. Manufacturing flow charts by technology.

c. Exanples of documentation as required by 40.2 herein.

d. Exar@es of records as required by 40.2 herein.

e. Examples of interna L ad device manufactwer audit activities.

f. Exanples of F@spc nmnitoring.

40.3 ~ irernmts. Ody RHAPMcertified ccrrpmies may devetop RMA products listed on part
I I of the QPL (4 PL-19500).

40.3.1 ~n. Before an OEM .8. be considered as a RHAPM, he wst demonstrate the
capabi Li t y t. cmt r.al and manage radi et ion hardend pro.imt. This can be nccmQl i shed through a
pre-certif ication review at-d certification audit (see figure 27).

163

Downloaded from http://www.everyspec.com



40.3.1.1 Pre-certif ication revieu.
address the following:

MI L- S-19SOOJ

APPEND1X G

The pre-certificeti.n review of the OEMrS Nnagsnent ptan shall

a. The interface lxt.een the RHAPMand the third parties.

b. The evai Iabi 1ity of RHA product to other programs.

c. Methods for procurement, storage ard dei i very.

upon Ccmpletim of this review the OEM sha(l receive a authorization to pursue certification as a RHAPM.
After receiving authorization the pntent i at RHAPMhas one year to ●stablish a qua( if icaticm plan and develop
third party relationships nith subcontractors.

60.3.1.2 RHAPMcertification and (aboratarv suitabi (ity. After the third party re(at ionships have been
established the qualif icaticms branch (DESC-ELST) nust be notified and qualification mi lestones,
certifications, and laboratory suitabilities, rmst be estab( i shed. laboratory suitability shat ( be obtained
fran DESC-ELS for all faci I i ties designated to perform RHA characterization and QC1. A list of Laboratories
being used shal I be subnitted t. DESC-ELS. it wi I I be the respmsibi tity of the RHAPMto insure each RHA
test facility maintains suitability. The RHAPMmill be responsible for the QCI. WI shrill be part of the
RHA baseline and shall be per formal as specified In the general and detailed specifications.

40.3.1 .2.1 Characterization. The RHAPMoust be responsible for the performance of al ( RHA
characterization. This includes all knmn md testable radiaticn effects. As a minirivn characterization
shr, il inctude the foLlouing test methods:

a.

b.

c.

d.

Neutron Irrndiati.n (H IL- STD-730, test method 1017).

Ionizing Radiation (MI L-STO-7S0, TOTAL DOSE test method 1019).

00se Rate Burnout (MI L-STD-730, test method 3478).

Sing[e Event Effects - Gate Rupture (JEOEC stardard XXXX).

Al 1 characterization sha( I be to the device capabi (icy (not the system cnpabi Iity) under worst case
conditions for the device technology and design. Data will be to fmcticnal failure or to a level of
irradiation uhich best represents the prcducc capabi ( ity. Fran this data, endpoint electrical parareter
limits shalt be est~bl i shed. The detai led device specification shall represent these 1imits in the

awrwri-e test tables.

40.3 .1.2.2 BaseLi m?.. lhe RHAPMshall establish the RHA baseline ard irsure the device manufacturer
maintains the manufacturing controls in accordance with this basekine. Any changes to the baseline nust be
coordinated through the RHAPMand reported to the qualifying nctivity (DESC-ELST).

40.3 .1.2.3 w. In order to be listed as a source, on the QPL, the RHAPMmust receive frcm DESC the
following:

a. Certification: wafer fabri.r.ti.m, assenbly, and test.

b. Suitabi I icy: test laboratories and radiation faci Iities.

40.3.1.3 Retention for RHAPM. This I isting reqdires that the RHAPH shal 1 maintain the following
d.cumentat i on:

a.

b.

c.

Annual retem i on reports.

Self-audits.

Armual re.erti ficationfresu inability (c(ass S).

144

Downloaded from http://www.everyspec.com



MIL- S- W500J

APPEMDIX G

NOTES:
1.

NOTE 1

OEM APPL [ES FOR
RNAPH CERTIFICATION

ANO
SUBHI 1S MANAGEMENT

PLAN
TO OESC-EO1 h

I I

STEP 1 1 I

PPLAN IS NO
ACCEPIAELE

OUEST 1

t

1 YEAR

YES (ffAXIMUH)

------------ —— --—--- .
I

NOTE 2 f1 I
I

I

I

I
I

I

I

I

I
I

----- J

,-
1

I I

OEH RECEIVES
FROM OESC-EOT

RHAPH CERTIF1CATION SUBCON1RAC1ORS

STEP 4

RHAPH APPL [ES FOR
JAN OUAL1FICATIONS

SUBMITS PROCESS FLOU
ANO TES1 PLAN

STEP 5 I

The product development flow is n!+ follows:

STEP 8

I

eNO

IS TEST REPORT
ACCEPTABLE

OUEST 4

*
STEP 9

Step 1. OEM a# ies for certification as a RHAPFf. At this point DESC-ELST
wi 1I request a management plan (see 60.2.2 herein) be formulated and
presented to the certifying activity (DESC-ELST and DESC-ELDT).

FIGURE 28. ProdWt develocme nt f(ow.
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NOIES - Cent iraied

Ouesti On 1.

Step 2.

step 3.

Question 2.

Step 6.

Step 5.

Step 6.

Question 3.

Step 7.

Step .9.

Question i..

step 9.

Steps 10
ad 12.

Ste~ 11.

The certifyi”s activity iii 11 review the ncansgeuent plm. when al I problem areas have
been r.ss.al.ed the OEM my be ccmsidewd m+ o potential RHAPM. Upon acceptance of the
r#aa~ent plan the patent ial RHAPMHi II have up to 1 year to acccapLish step 2

The potential RHAPMestablishes relationships with subcontractors and .whnits a
detai led outt ine of these relati.mships (see 40.1 .1.2 herein) to the certifying
activity for review. This outtine rfust incltie qualification milestones.

The Certifying act i vi ty reviews potential RHAPM*s product assurance program,
man.sgerent plan and verifies by auditing the potential RHAPM,s procedures to insure
cmpliance to MI L-S-19500 and all of appendix G.

After reviewing all adit data the certifying activity ui II issue RHAPM
certification. If there are any mres.alved issues step 10 must & completed before
certification can be issued.

DESC-ELST issues RHAPH certification (see 40.3 herein). The RHAPM$Smanagemmt plan
is implemented.

Prc.5Wt line, RHA character izati.m, lab and device rrarufacturer are selected. The
RHAPM is responsible for Umintaining ecrrpliaxe t. MI L-STO-750 and HIL-S-19500 by
it, s subcontractors. It is also the RHAPM,s responsibility to insure that itrs
subcontractors procedures and dc-mmsntaticm meet the baseline established within the
RHAPM,s nmngment p{rm (see .AO.2 and 40.3 herein).

RHAPMwi II prepare preliminary draft epscificati.an for subnissi.n to LESC-ELDT.
After the detsi led device specif icaticm has been a~roved and dated the RHAPMawl ies
for device qualification (see 40.1 .1.1 m-d figure 26). This application must imlude
a process f [ m m-d test report.

Before a 190 authorization (step 7) mm be issued a( ( device fabrication and assembly
nust bs JAN md/.ar HIL-STD- 730 certified ad B(( test facilities must have received
suitebi ( ity fran DESC-ELS. If not Step 11 nust be ccupleted.

DESC-ELST issued 190 authorization. This qual if icati.an test notification (OESC Form
1$9) outlines the product to be tested, testing to be performed, sanple sizes, and
test locations.

The quaiificatio” data test report is submitted to OESC-ELST for evaluation and
review.

If all qualific.stim data is in accordance with HIL-S- 19500, the detai{d device
Specificatim, and the RHAPM,s mmmgeuent plan QPL Iisti”g is authorized. If not
Step 12 nust be cc@eted.

The RHAPM is listed i“ the MI L-S-19500 QPL as the source of supply for the JAN RHA
device.

[f questions 2 ard L are IWO,,, OESC-ELST ui It eva[uate proposed corrective ections.
These corrective actions -t be inplmnted and a~roved
before the next step ..s. be .acco@ i shed.

All subcontractors must be certified cm have received frcm OESC-ELS Iaboratarv
suitabi Iity (see 40.3). If the ansuer to Question 3 is ,,NO,,, DESC-ELST must &rform
an audit of the facility in quest i.m. Any deficiencies requiring corrective action
must be implemented and approved prior to granting uunufecturer certificatim or
laboratory suitabi Iity (see questi.m 2 ard step 10).

2. Question 3 may be answered at any time within the certification process, but if the answer
is WOO, step 11, question 2 ard step 10 mst be acccmpi i shed before q.al if icati.n testing
. . . be authori zeal.

FlGURE 28. Product develow nt flow - Continued.
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01 SCRETE SEMICONDUCTOR01 EICH I P LOT ACCEPTANCE

10. sCOPE

10.1 ~. The purpose of this apperdix is to establish minimum stm-dards for screening, qua[ if i cation,
and sau@e testing of JANHC and JANKC Unencapsu[ ated discrete Semiconductor devices (die/chips) for use in
military hybrids. Except for chips qualified tder the provisions of 40.3.2, JANHc ad JANKC qualification.
is only valid if the Insnufacturer maintains QPL status for the packaged device. In the evem of conflict
between this general specif icatim ard the associated detail specification, the detai I specification shal (
govern. This a~ndix is a mandatory part of the specification The information herein is intended for
K@ i ence.

20. APPL[CABLE 00CUNEUTS. This section is not appl icsble to this appendix.

30. OEFINITlONS

30.1 Definitions.

Date code: Seal week of the QCI packaged s~le$.

Dielchip$: Unencapsu(oted discrete semic.atictors.
die.

The term chip is interchangeable with che term

1

b

Manufacturer: Original uafer fabricator.

Identification: The desigmtio.s JANHCA2NXXXXor JANKCAINYYYY aFQ( ies to die su@ied to this
specification.

J& ~ ~ ~ ~

_ Identification rmmber

Ccapcment designator

Alpha identification indicating mique design
assigned by the detail specifier.tion (see 60.6)

[1 Identifies an unencapsu [ated device

I Nigh reliabi ( ity product assurance Ieve[ for
tmncapsulated device.

~K < ~ ~N ~

_ Identification rnmber

Ccripor,ent designator

Manufacturers al~a identification indicating source
of SUPQIY assigned by the decai 1 specification

II I&nt i f i es an unencapsulated de.i ce

I space rmduct assurance level for UnemCapSuIated
device
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Uafer lot: A uafer {at shal I consist of only semiconductor wafers subjected to each ard every process
step of masking, etching, deposition, diffusion, rmste( ( izaticn, etc. as a group. Each wafer lot shai 1
be assigned n unique identifier nhich provides tracenbi (icy to al I wafer processing steps. If my
portion of the lot is subjected to rework of masking, etching, depasitio., diffusion, or re[atal
processes, that porti.m shall be re-identif ied with a different wfer lot -r with identificati.m
maintained back to the original lot. Uef er lot records sha[ I identify ai I JANHC and JANKC device
inspection lots formed fram the wafer (et.

Inspection lot: An inspection lot sha([ consist of sIL dice frcm a single wafer lot which are
subit ted for WI at one time (see 4.2). The inspection lot may consist of n co([ect ion of subl.ats of
different PINs. Ody one QCI is required for each irtspectim bat, tut each W&at must meet the

r-ir~nts Of table x. steP 1 fOr JANHC d table xl, step 1 for JANXC.

LO. REC!U1REMENTS

40.1 ~. Semiconductor die shalt conform to the requirements contained herein,

60.2 Screening. Semiconductor die shal( be 100 percem screened in acc.ardmce with 50.2 prior to
qualification, OC1, and shipment.

40.3 Oualif icntic.n. Qual if icati.m nmt be performed by the original uafer mmufe.cturer. JANHC
qualification Mill only be granted to .3 manufacturer kfva has a MI L-S-19500 qualified facility. JANKc
qualifications Hi ( t mly be grmted t. a manufacturer hdm has been MI L-S-19500 qualified to manufacture JANS
products .

40.3.1 Qua(ificatio” reau ireme.ts. Manufacturers bifm are on the OPL for a JANTX or higher Ieve[ for a
PIN ui II k granted qusl if i cation for the JANHC chip of the same PIN upon successful cmpLet ion of QCI o“
the first lot of JANHC devices. Manufacturers Wo are on the OPL for the JAW packaged devices, wi ( I be
granted qualification to the JANKC and JANHC of the seine PIN upan cmp(etim of OCI on the first lot of
JANXC devi Ces.

40.3.2 Alternate w .91if ication requirements. Mrmufactwers who rme not on the QPL for the packaged
device, tut are JANS qualified, wi 11 be granted qualification of a JANHC or JANXC part hen the requiremmts
of 40.3.2a through 40.3.2f are met.

a. The manufacturer -t have QPL on a device of similrm function and technology. for the pwpose of
this specification, examples of fm-,cticms are: Signat transistor, zener dicde, power transistor,
darl ingt.an, transient suppressor, or their identifiable circuit fmcti on. The term technology wi I I
include: DMOS, VNOS, diffused junction, alloy jwuti on, JFET, and ail other pertinent
technological description of the device design.

b. Qualification testing-for JANHC shalt consist of OC1 testing i“ accordance with table x and

Pridic te$ti.n = reWir4 h 50.3.5 and table X11.

c. Oua[ if i cation testi”~ for JANXC shal I consist of QC1 testing i“ accordance with table Xl and table
X11.

d. Srm@e devices t. be tested for qualification tier this .apti.m Hi 11 be asstikd in packages which
are thermally equivalent to the device package shown on the .w1 icable &tni I specif icatim.

● e. The dices are manufactwd 0. JANS qual ified wafer fab I inc.

o

f. Manufacturers seeking qualification under this option shall submit Form 3t0 showing the dielpackage
ccmbir!nti.m which is proposed for quaiif icetim and QCI te.sting and data substcmtinting cmpl ie.ttce
with the reuuiremmts of 40.3.2e ard 40.3.2d above.
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40.4 Qual i tv assurance provisions.
qualification.

oCI shall t-s performed on each inspection lot subsequent to

40.6.1 JAMHC and JANKC assembky. when a portion of n wafer lot intet’ded for JANHC is asseub(ed, tested,
ard accepted through QCI as .JAMTXor hisher devices, the reminder of the wafer lot shal L be qualified for
JANHC uithout further OC1 testins. Iilen a portion of a .s.fer lot interded for JAMKC is assenb(ed, tested,
end accepted through WI as JAMS devices, the remairder of che uafer lot shal I be qual i f ied for JAMKC
uithout further OCl testing. This applies only if the fc.11.awing cotiit ions are met: All PDA requir.srm?nts
of table II, step 11, aml step 13a nere met on the first subniesi on; the group A s6n@e plan of subsroups 2,
3, and 6 passed on the first submission; the JANC die is identical to the packaged die in all respects; and
the assenbled tot contains only dice fran the JAMHCor JANKC intetded wafer lot. Uhi Ie auaiting the results
of the asstiled QC1 lot, the raaainins portion of the wafer lot intended for JAflHC or JANXC shal ( be stored
in accordance with 50.4.

40.4.2 A(ternate flow. men rm dice fran JANHC or JAMKC inspection lot are asserdaled as JAN brarded
packaged devices, devices, or the JANHC and JANKC dice are cm fi@ured differently frcm the dice in the JAN
brarded packaged devices (e. g., different msta( I izati on), then OC[ of the JANHC nrd JANKC inspect ion lot in
accordance with 50.3 is required.

40.4.3 JANHC Q8. itiole .wtdots. when the JANHc die lot is divided im.a nultiple Wblots which differ .mky
in the metal lizat ion schemes, samples frcm all sublets must conform to step 1 of table X and 50.3.2 through
50.3.6 herein. Conformance to the requirements of 50.3 herein may be demonstrated uith a sample fran a
single sublet.

40.5 Performance characteristics. The electrica( performance characteristics of semicodctor die shal 1
be as specified in the associated detail specification.

1,

40.6 Clesig” and construction. The design, construction, ad ~ysica[ dimertsiom of the smnicorductor die
sha LL be in accordance with the requirements of MI L-S-19500 and with 40.6.1 through 40.6.3 and shall be
identical to the qualified die except that metal lizat ion may t-s varied to suit varims bonding amd die
attach methods. A ccop(et6d form 360 and die topogra~y, including dimensions, psd Locations, and
metal lizat ion descriptions (die map)shal L be subnit ted to the qualifying activity prior to qualification. A
unique design identifier as part of the PIN shal( be assigned based . . any of the fol Iouing differences:

a. Die size, height, width, nrd length.

b. Bond pad size.

c. Bond psd Location.

d. Bord pad metal .

e. .Sackside metal.

40.6.1 Bordinq wd. The tutiing pad size, location, and electrical fmwtion shall be in accordance with
the aWlicabLe associated detai ( specif iceti.n. The mininun bord pad dimensions sha!( be 3 roils unless
awroved by the qualifying activity.

40.6.1.1 Metal lizat ion inteqrity. The bonding pads shal I be metat Lized ad suitable for Lvnding 8s
specified in the associated detail specificsti.an .wd shal( meet the reqdirnnents of 50.3.2.

40.6.2 Backimj material. The backing material shall be as described in the associated detai L
specification, and rnset the requirements of 50.3.4.

40.6.3 Glass ivati on. GLassivetim requiremmts of 3.6.6 of MI L-S-19500 aFQIY.
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50. OUAL1TV ASSURANCEPROVISIONS

50.1 ~. The screening m-d OCI (see 60.2 and 60.6) of semiconductor die shaLt be performed at a
qustif ied dmestic faci Lity.

50.1.1 Remon sibility for inspection. The sqplier shall be respmsible f.. the performance of al t
inspection requirements as specified herein and in the associated detail spccificati.m.

50.1.2 Retention of records. The supplier shal I maintain adequate records of .11 examinatims,
inspections, and tests accomplished in accordaxe uith the requirements specified herein and in the
associated detai I specif icaticn. Records, incltding variables data, shal I be retained in accordance uith
4.9 of MI L-S-19500.

50.2 screening. The die/chip screening sha( ( be performed prior to OCl of 50.3 atxl shall consist of the
fOLlowing.

50.2.1 Electrical orobe test. Probe tests shal I be performed on 100 percent of the semiconductor die.
Test limits and conditions shall be chosen by the SUFP[ ier to demm.strate that there is ccap( iance uith al I
the electrical characteristics specified by the associated detail specification. This allows the su@ier
to assign test values or test detai Is &ich differ from the associated detail specif ic.ti.n requirerumts.

50.2.2 Visual immctim. All OCI smples shalt be visual Ly inspected in die form prior to subnittaL for
nssdly of the qual icy conf.rrrmnce testing sanples. The remaitder of the inspection Lot sha( L be 100
percent visually inspected at any time prior to shipnsnt. AIL visual inspections shall be performed in
accordance uith the anlicable nethods s~cif ied in MI L-STO-730.

50.2.3 JANXC wafer lot inspection. for JANKC, uafer lot inspection requirements of 4.3.1 .2.2 of
MI L-S-19500 shall al@Y.

50.3 OuatitY con fornmce inspection.

TABLE x. Electrical samlinq for JANHC,

Step Inspection Associated dete. i 1 Senp(e
Spec ificat ion reference D[an

1 1 I

1. Electrica( tests ~/ ~ Group A, subsrows 2, 3, 4, n=l O,c=O
.rd 7

2. Is.r”-in lSteD120f JAMTX screening I

3.lE~-wi”ts z, lGr.awA, wbsr0w2 1.=10.=0

~ MIL-S-19500, 9roup A table. Group A test conditions and limits shall be as specified in
the associated detail specification.

~1 Data frc$n steps 1 and 3 sha(l be read, and recorded.
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1A8LE Xl. E[ectr icat Saw[inci for JANKC.

Step Inspection Associated detail Sanple
specification reference plan

(JANS)

1. ELectrica[ tests v Y Group A, Wbsroups 2, 3, 6, 5, “.1 O,C=O
6, m-d 7

2. NTRB Step 10 of screening table

3. DC test ~ ~ Step 11 of screening table “=1 O,C=O

4. Burn- in Step 12 of screening table

5. End-points ar!ddetta ~ 11 Step 13 of screening table n=l O,c=O
calculation

~ HIL-S-W500. group A table. Group A test conditions .nd limits shal( be as
specified in the associated detail specification.

~ Deltas shaLl be required when s~cified in the screening teb(e of the ewlicable
associated detail specification.

~1 Data steps 1, 3, and 5 shal L be read and recordd.

TABLE XII. Periodic tests cd continuation of JANKC OCI.

Step Inspect ion Associated detail specification W@e
reference elan

1-1 Temperature cycling Group B, subgrobp 3 (S level)

1-2 Surge Gr.q B, subsr0up3 (S level)

1-3 Electrical measurements Group A, sukwoups 2, 3, L, .=l O,C. O
and 7

2 Thenml resistance Group B, subgroup 6 n=lo, c=o

3-1 operating [ife v Step 12 of screening table. n=l O,c=O
(S tevel) t = 1.000 hours

3-2 Etectrica\ Ueasurcnmts at 3tep 13 of screening tabie. n=l O,c=O
1,000 hours (S Level) ~

~ Devices fran step4 of table X WY be continued to 1,000 hours to fulfill this requirement.
~ Smit 2eJx.
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TABLE X111. StoraLle life verification tests. ~

[nsmct ion

a. Electrical tests at +25-C. group A. suburo Lm2. n=lO, c.O

b. Bond wII (see 50.3.2) ~ “=1 O,C. O

I c. Die shear (see 50.3.4) ~ “.5, C.O
I

Y Separate smples may be used for steps b and c.

If the devices pass the above criteria, then the Lot has passed the storage Life verification tests.

● 50.3.1 Packaged smmle tests. A rardun Samde shall be se(ected frcm each inspectim lot. The
manufacturer may, at his option, perform evaluation of the wafer lot prior to submitting for OC1. The
evaluation san@es may not be used for any OC1 requirements or test. For JANKC, at least 2 die frm each
uafer and at least 10 die frcm each wafer lot shall be selected, to lwi[d the packaged samples.

50.3.1.1 Pre-caP visual. A pre-cap visual inspection in accordance uith the applicable rm?thods specified
in MI L- STD-730 shall be performed to remve assenb(y irduced defects.

50.3.1.2 Packa@ saf!vle identification. The packaged sanple shal( be marked or Iabeted i. accordance
uith the fol Loning priority:

a. Serial tnmb.?rs, if required for delta measurement tmit identification.

b. Oevice PIN.

c. Inspection tot rwJxr or date code.

50.3.1.3 Safmle acceptance. The specified sample size shall be processed through the test sequence
specified in table X for JANHC and tables Xl ard XII for JANKC. If the test .%anpLe fails the criteria of
che applicable table, the lot shal L be rejected. If a failure is attributed to packaging or handling
defects, ESD, equipnent malfunction, or operator error, these samples shall be verified by visual inswct ion

or fni Lure analysis. u~n verification Of such defect% the test s-(e mw ~ replmc~ in accordance with
6.6.2 of MI L-S-19500. 1. addition, aLL quality conformance inspections lots must cmplete the tests of
50.3.2 throush 50.3.6.

50.3.2 Bond w1l. Uire bond wll shall be performed according to HIL-STO -750, methcd 2037, condition A.
Uire bard sanples must have been baked to any of the conditions listed in tnbke XIV. Five devices minifmrn
with 10 wires shall be tested with zero rejects al~owed. If one reject is fotmd, resuhnittal is allowed
using 10 devices mi”inmm and 20 wires .ith zero rejects. Failures which are not releted to the integrity of
the die do not constitute failure of the lot ard such failures may be replaced with additional packaged
devices ad resubmitted for bond pull after verification. It is permissible, but not required, to use
devices from tables X and X1.

● 50.3.3 T-rature cwli.q. TeWerature cycling shalt be per form?d in accordance with MI L-sTD-730,
rnxhod 1051, c.rdit ian c. Serrple size shall be 10 pieces. Failure criteria shall be group A, subgroup 2,
with zero rejects allowd. If one reject is ford, resuLxnittaL is allowed using double the sample size with
zero rejects. Fr,il.res uhich are not related to the integrity of the die do not constitute failure of the
kot and such failures may be replaced with .dditiona( Packagd devices and resubnicted for tenpernture
cycling after verification. It is permissible, tax not required, to use devices fram table x or table X1.
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8 50.3.4 Die shee.~. Die shear sha[[ bt performed (n accordance with MI L- STD-730, methcd 2017, candft ion A.
Five safples that have .mr@leted table X or table Xl (unless the test is for table X111 verification
testing) ard t~rature cycling, shall be tested with zero rejects. If me reject is fotmd, resubnittal is
allowed using 10 devices with zero rejects. Assembly related failures which are not related to the
integrity of the die da not cm%stitute failure of the lot ad such faikures may be replaced uith additional
packaged devices and restiit ted for die shear after verificatimt

50.3.5 Chio m alificatim. Chips qualified waler the optionaL procedure of 40.3.2 nust successfully

c~lete the ~ri~ic testin9 shO~ in tab(e X11 as rqir~ W 4.7.6 of MI L-s-19500. For the ~rpose of
this a~ndix, the recpdircfnsnt stating that the devices be fulty marked shall be waived and the requirements
of 50.3.1.2 herein shall apply.

.

50.3.5.1 Periodic testinq. All devices testsd to tablexl[ requirements shal L have passed step 1 of
table x. Devices which have been subjected to table X or table XI. testinu can be used for table X11
testing.

.

~

50.3.5.2 Sernrate s-(es. Separate. sE@es may be used for test srmipings 1-1 thrwgh 1-3, 2, and 3-1
through 3-2 in table X11. Sr@es for each test group must be tested sequentially within the group.

~

50.4 ~. Prior to acceptance, dice shall be stored in a dry nitrogen atuasphere. After lot
acceptance, the inspection lot die UMY be stored in dry nitrogen or other inert atmostiere. Uhen storage
tima exceeds 36 nvnths after OC1 ccnplet ion, a sample shall be assenbLed and tested as specified in tabLe
X111. The manufacturer may Subnit an alternate procedure for storage of semiconductor die for approval by
the qualifyi~ egency.

60. PACXAGING

‘e

60.1 Pmckaqing. All semicotitor die shall be packagd in individually Iidded containers. For ESD
sensitive devices (classes 1 and 11) conductive or anti-static containers sha(~ be required with an externa L
conductive field shielding barrier. Stacking of containers uithout lids shall not be al(owed. The su@ier
fray submit an mtternate pr.xhre for packaging of die for amroval by the using activity. Protective
packaging of ESO shail bs mandatory.

60.2 Container marking. The foLLouing information shall be marked on each container of semiconductor
die:

a. VW d=iwtion.

b. Applicable detail specification rnmber.

c. Manufacturers logo or designation s@ol.

d. Lot identification cede.

e. O“a”tity.

f. ESO SYTIJM(, in accordance uith 3.7.3.1 of I!l L-S-19500 herein.

Q. O.te code.

h. Verification date code (see 60.2.1).
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60.2.1 Date cede for verification. Lots that had storage kife verification tests in accordance b!ith
table X111 shall have a second date cede identifying the date of the verification tests. This date code
uil L be followed W the suffix letter V [identifying verification).

60.3 certificate of conformance. The certificate of c.anfomnce shall be in accordance mith 3.3.1 of

HIL-S- 19300.

TABLE XIV. Aqe-ti Im ord tenoerature.

Condition Minimal time Temperature ~

A 1 hwr 300”C

B 2.5 hours 273-C

c 8 hours 250-C

D 25 hours 225”c

! E 90 hours 200”C

F 400 hours 175°C t

~ +Io”c, -5”C.
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