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This specification is approved for use by all Dcpart-
I#snts ard Agencies of the Department of Defemse.

1. SCOPE

1.1 =. 7hi% specification co.ers the detai ( require,nents for monolithic .i licon, compliwntary oxide
insulated si Lium gate semiconductor, semicustom (gate array) devices. Two preduct assurance classes (8 and
S) and a choice of case o.tLines and (cad finishes are provided for each type, and are reflected in the
complete Part or ldentifyiW Number (PIN).

C.stomizat irms (persona lizat i.ms) f cm each design, including ci rwit orgmi zat icn, e(ect rical Per f.armmce
character istic., and test conditions, shall be specified i“ an Altered Item Drawing (A1O) (see 3.2 herein).

1.2 ~. The PIN shall be i“ accordance with H1L-I-3851O, and as specified herci”.

1.2.1 De.ic. type s. The device types (total ““mber of usable gates) and circuit organization shall be as
identified i“ the specific AID and . . follows:

Device type

M
02
03
04
m
C6
07
03
09
10
11
12
13
14
15
76
%7
18
%9
M

_

O - 1,(IXgate array
l,@3f - 2,0W gate array
2,COI - 3,CKS3gate array
3,COf - 4,U33 gate array
4,CUf - 5,0C0 gate array
5,CS31 - 6,~ gate array
6,Wl - 7,W3 gate array
7,ml - 8,0XI gate array
8, LS.31- 9,033 gate array
9,ml -Io,cm g3te array

10,~ -ll,W1 gate array
11, C13f -12,0XI gate array
12,Wl -15,0W gate array
lS.,@3f -25,0CCI gate array
25,m1 -3 S,0C0 gate array
35,ml -45,0W gaze array
/.5,031 -55,0C0 gate array
55,Cr31 -65,WI gate array
65, CJ21-75,W0 gate array
75,021 -85,CCCI gate array

1.2.2 Device class. The device class shall be the prcduct ass.rame level as defined in lflL-H-~510.

I 8e”eficial commc”ts (ret.awmtrdations, additions, deletions) and any pertim”t &ta which ~y I
I be of “se i“ improving this document shcutd k addressed to: Rome Laboratory (RLIERDS), I
I ~r~~m .W&N; 1~~-57W, by using the Standardization Ooc.ment Improvement Prcpasal I

DP v at the end of this doc.me”t or by letter. L

AlfSC NIA FSC S%2
D1STR18LIT10NS1A7EHENTA. Approval for public release; distribt ion is unlimited.
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1.2.3 Case Gut Lines.

n
N
Q
T
u
x
Y

7he C... wt Lines and Letters shat L be in accordance “i th lflL-fl-38510, appendix C.

Manufacturers
Case out Lims (see table V)

CQCC1-Flf.4 (144-termiral,.n formed-lead chip carrier) B
P-BA (~pin, square pin grid array) i?, F, H
0-5 (LO-1ead, d~l-i.-(i.e package) C, G, 1+
P-B3 (tV+-p in, square P!. grid array) D, F, H
P-BC (121-pin, square pin grid array) D, F, H
P-AA (t&pin, square pin grid array) E, G
P-AiI (%-pin, square pin grid array> E
P-AC (121-pin, square pi” grid array) E
CQCC1-F172 (172; temi”at, mforned-iead chip carrier) B

1.3 Abso(.te maximum ratinqs.

S.pply voltage range ------- -------------
DC inpw, d. output voltage ranges ~VIN, VOUT) - - - - - -
Srorage teWeratureraWe --- --------------
!!aximu,q junction temperature (T, ) - - - - - - - - - - - - :
Thermal resi stance, jumti ~-t-case (Q, c)- - - - - - - - -

1.4 Recommendedoperatinq conditiws.

~upp,y”o~tage<”DD)------- -------------

DCi”p”t voltage -------- --------------
ca.e operatirg teWerat.re range (Tc) - - - - - - - - - - -

2. APPLICABLE DOCUNENTS

2.1 Government documents.

-0.3 V dc to +7.0 V d.

4.3 v ‘? ‘0 ‘VDD ‘.3 v “)
-65-C to +150-C
+175°C
See nlL-N.38510, appendix C

2.1.1 Specifications, standards, and handb.mks. The fol Lawipg specif i cat ians, standards, and handbmks
form a part of this d.x.”mt to “the extrnt spe.cif icd herein. tiLes$ otherwise specified, the issues of
these d-acmt.mts are those listed in the i ss.e of the Department of Defemse Index of S-2cif i cat i.ms and
sratiard. (WDISS) and su~lemem thereto, cited in the sol~citation.

SPEC1F1CAT1C+4

NILITARY

H1L-H-3851O -

STANDARDS

HILITARY

HIL-STD-8L33 -
HIL-STO-976 -

microcircuits, General specifi~ticm for.

Test Methcds end Proce@res for Microelectronics.
Cert if i cati.m Requi re.nepts for JAN fiicroci rcujts.

(Unless otherwise indicated, c@+ies of f~eral and ❑i Litary specif icati~s, standards, and handbooks are
avai table f r-am the Standardization Bocumcnts Order Desk, &i Lding 4D, 7CQ R?bbi.s Avenue, . Phi Ladelp hi a, pA
19f11-5094. )

2
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2.2 N..-cioverenrnr publications. The fot Lowing documents form a part of this document to the extent
specified herein. Unless otherwise specified, the issues of the documents which are DODadopted are those
Listed in the issue of the DODISS cited i“ the solicitation. Unless orherwi se specified, the issues of
doc.me”ts not tisted in the DODISS are the issu&s of the d.cu.e”ts cited in the solicitation.

AMERICANN,$TIONALSTANDARDSINSTITUTE, lNC (ANSI)

Amsl Yf4.5fl-82 - Dimensioning and ToLerancing.

(Appli cat i.ms for copies .hwld be addressed to Ameri cm National Standards Imt itute, Inc. (ANSI), 1630
Broadway, New York, NY 1CY318.)

ELECTRWIC INDUSTRIES ASSOCIATION (EIA)

JEDEC Standa.d No. 12 - Standard for Gate Array Benchmark Set.

JEDEC Standard No. 12-3 - CMOSGate Array Ilacrocel 1 Standard.

(Application. for copies shwld be addressed t. the Electronic Indust ?ies Associ at i.sn, 2W1 Eye Street,
N. U., Uashingtcm, DC 20CJ36.)

(Non-Government standards and other publications are normally available from the organi zat ions which
prepare or distribute the documents. These documents also may be avai (able i“ or thr.a~h libraries or other
i“format i owl ser. i ces. )

2.3 Order of precedeme. 1. the event of a conf Li ct between the text of this document and the references
ci tee herein, the text of this document shat 1 take precedence. Nothing in this document, however,
supersedes .Wli cable laws and reg.laticm unless a specific exemption has been cbtained. The AID that
forms a part of this specif i cat ion shall not take precedence over the requi resents of this
specificatim. II

3. REQUIREMENTS

3.1 Detai 1 specification. The individwl item mq.i reinents shat 1 be i“ accordance with fflL-fl-3& 10, and
as wecif ied herein.

~A” AID c.mlains all ess.mt ial information (design, test, etc. ) regarding a Particular customer
persona lizatirn of a gate array microcircuit.

3



3.2 AID retirements.
part of an AID.
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The fot lo.i”g items must be provided to the device ea”ufacr.rer by the customer as

3.2.1

3.2.2

3.2.3

3.2.6

3.2.5

Terminal ccmnecticms and Pin assignments. ‘
:.

Packme ty’w (see 1.2.3).

F.mticmal block diaqram:

F.”ct ional descripti.m, temns, and symbols,
,,.

LWic dia.aram.

3.2.6 Pin f.nctici! description.

3.2.7 Schematic circuits. schematic circuits in terms c,f the J~DEC Standacd No. 12-3, “CMOSG,:* ‘%Pray
lfacrocell Standard” or the Wnufact.rerSs ,,CHOSGate Array I@roce[ 1 Libra ry,s;

3.2.8 Fautt qrading. The manufacturing Level Lcgjc test vectors sha L1 be graded for f au 1: co.er.ge .Slng
a fault $imu Later. The resulting fault coverage shall be report- in the AID. Foe devices q.a~if ied . . OF
after 1 January 1991, fault coverage shal k be measured and repc.k~ in acearda”ce with MIL-s TD-883, test
methcd 50f2. For devices qualified prior to 1 January 1991, it js mt a pq.irement that f.a. tt co.eragc be
measured an-d repwted in accordance with test meth~ 5012; hw?ver, any differences bet.ee. meth~$ US~ f.,
fault coverage and re~rticg, and test meth~ 5012, shall be noteg in the AID. For c(ass S only, rhe fault
cc.vepage of w percent minim.m shallbeachie.d

3.2.9 Device electrical verfornmce characteristics. Device electri cat performance characreri st i .s s.hal (
include dc parametric (see table 1 herein for minimum :cqUireMWtS), functlona(, and ?C w.a~t... At’.
electrical performance characteristics apply over the fult recommended case operating temperature range .3.6
specified test load conditions. The total capacitive load shall be specified i“ all switching (irit$ and
shall be based on the defined load. uhen rjrcup E q:aljficatic.? or quality conformance impectirm is
rquired, postirradiati~ test parameters shall be specified in AID.

3.2.10 Timi w dimqra,n. Timing diagram shall shm .11 criticel i“terrelatd inputs and ..lputs. TiIci W
diagrams shal 1 consist of .me or mare diagrams sh.auicg critical interrelationships between two or cors
sjgnals. Timing requiremmts such as setup and hold times shal 1 also be shown.

3.2.11 Sum-in circuit. The burn-in circuit shall be as descri&d cn figure 1 herein for the A1O deice.
lhe actual values ad conditions for bun-in shall be describ@ in the AID.

3.2.12 Haximum cower dissipation. I!axi mumpower dissipation shall be in accordamx with the application
specific design.

3.2.13 Total dose bias circuit (see 4.4.5 .fc).

3.3 Case Cutlines. Case outlines sha~l be as specified in HIL-M-38510, appendix C, and 1.2.3 herein

3.L Desiqn, construction, and uhysical dimensions. me design, construction, and physicaL dimensions
shsll be as specified in flIL-tf-~510, and herein.

3.5 Lead material and finish. The lead material and finish shall be in accordance with H1L-R-3851O.

3.6 Electrical performance characteristic .s. Each manufactwer shall submit to the qualifying act iui ty a
data sheet de+inirg the gate array fami lY being quatif ied. lhe data sheet s~ll ccm:ain at 1 d. Pare.metri c,
ac functional and parametric data, amd any other data which is ma?.facturer+epemden: but weuld be
c.msidered required by e design engineer. AL( devices, regardless of mmufacturer, must ❑eet the minimum d.
parameter limits in table I. Al L electri ..1 performance characterist i.s app Ly Ov=r the +uL1 recommend~
case operating temperature range. (The stardard evaluat icm .ircUi t (SEC) (see f..3.2 .2) ●lect ri al
Performance characteristics are as specified in the AID for each ma”ufactwer, s SEC. )
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3.7 Electrical test requirements. The electrical test requirements for each device class sha LL be the
sutg..wps in tabte 11 herein. The etectricak tests fov each subgroup are described in the AID (for the user
design) and in the AID for each m-a..facturer’s SEC. The electrical test requirement. shall, as a minimum,
foL1mI the requirements .m f$g.re 2 and table 111 herein.

3.8 m. Uarking shalt be in accordance with ltlL-Pf -38510. The AID number shat L be added to the
marking by the manufacturer. At the option of the Ma.ufacrurer, marking of the country of origin cay be
omitted from the L=x2yof the micmxircuit, but shall be retained on the initial C.mtainer.

3.8.1 Total dose radiation hardness identifier. rhe r.atal dose radiation hardness identifier shall be in
accor.dame with nlL-B-3S310 and as specified herein.

3.9 Additic+at line certification re.wirements. 1“ addition to the requirements of NIL-sTD-976, the
fot lowing docwaerwat irm shal~ be provided to the qualifying activity for review and approval. The
document.? ion wi \ 1 remain on f i [e for i.temaL Govemme.t .se OnLY.

a.

b.

c.

d.

e.

f.

9.

h.

i.

3.10

Design Laymt wk. a. a ,Mn.f Z@”rer’s cont..< (ed doc.merrt.

A List of the macros i n the manufacture., s macrocet L library, macrocel [ performance data, and
uacrocell simulation .erif icatio” data [see 4.3.2.3). The procedure(s) and supporting data that
demonstrate correlat ion between process .ariat ions and u.acroceLL performance and simulation shat 1 be
pro.idti. The procedure(s) used by the manufacturer for change contr. ( and for adding new
macracells to the Library shal L be provided.

Process com?ol w.? tor design used by the manufacturer for quaLif i cat ion and wafer acceptance (See
4.3.2.1).

SEC imphaentation i“ the form of an AID (see 4.3.2.2 for discussion of this circuit) used by the
wnuf acturer for qua [if icarion and q.al i CY conformmce inspection. (3Ec design detai L, test
vectors, and .1 t req”i red in foreat ion .i L1 be c.”taind in the AID for each manufacturer’s SEC. )

JEDEC ’32 gate array benchmark set [see appendix and 4.3.2.6) detay simulation data.

A list of the $of tware packages ( iml”di”g names and current .er.i on) used by the manufacturer in
the gate array design process.

Design rule check (DRc) and electrical rute check (ERC) software verif i cation. The manufacturer’s
DRC a“d ERC sof Ware shal 1 be run cm a design which contains known rule Vjolat icns; the catput shal 1
be presented to the qualifying activity and mwt show the violations were flagged.

Layout versus schematic (LVS) checker. manufacturer must d.amstrate the effectiveness of the LVS
s.aft w. re.

Fa.tt simulators, used for qualification. Docum.mtgtion use in accordance with 3.2.8 herei n..

Fun.timl delay simu(atio”. To be retained by nmufacturer; simulatim to be derived frca each
final application specific electrical design and layout (i e., pmst-rcated design). Simulaticm shall be
do”= “Si”a act..t d,@s as 00MF.wed f pan the pLacement and layout of the de.i .e as it Ui 11 be fabricated.
Act.a L deiays sh.sl 1 in~lude the” emtri but ion a&oci ated with the delay through the gate, as well a. the
mot ribut io” due to actual meta( capacitance and loading on the output(s). using these actual delays, the
application specific design shal~ insure that there are t-a timing violations rerai”ing i“ the cir.wit. Such
timing .iolations shall include, but not be limited to, setup, hold, critical delay path(s), ard circuit
race condit ions due to vaciaticn$ i“ process, temperature, and supply voltage. The sitwlated Circuit
behavior at the two (fast and slow) worse case extremes of temperature, supply voltage and process shalL be
identical states at the specified str&.e time (usuatly at the end of a typical clock cycle where all signa~s
are stable). The functional delay simulation shalt be approved by the customer before the design is
re(eased for product icm bui td.

5
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3.11 Layout verif ication.. The manufacturer shaLl retain the results of fuk(, ~,k (e.eL DRc’s, ERc’s. and
ccnnect ivity checks for ●ach appli cation specific design. R.Le checking wi 11 encompass the ..(es set
provide-f under 3.9a herein. The manufacturer .+(1 e~pLain any ru(:s not checked and a(L error reports
prcduced by the checker. The LVS check .1 L1 ensure $har the layout matches exactly the kgic schemat i.
simulated by the application specific imegrarai cir$uit (ASIC) designer.

3.12 Power routinu simulation ~1 To be retained by the manufacturer; si.sukation to be derived from
eachfinal applicati.m specific etectrica~ design and laycut. The wo?st case simulation of paver busses
.hll shw that at ma time shalt the loca:i zed bus cwrem demi ry exceed specification for .{ lowab(e
current density of the Per b“. ~te.ial as defimd i“ M1L-H-3851O. 1. addition, at no poim i. the pouev ,
bus sh-al 1 voltage bs.d$ exceed recommended lR drop value, f ran the respect i.e SUPPLY. Power r.sut inq
simulaticm must be based .pm actual placemem of celts .ithi” the array. Such a simulaticm may be driven
by flome carlo methcds, or i“ c.mjumtio” with a digital evem driven simulator using the selected set of
test vectors.

3.13 Procedure for .pdatinq certified software packaqes. Each manufacture. shat L submit to the qualifying
activity, for review, the procedure used for appro.a( of updates and revi Sions of Certified S.f tware

packages (see 3.9f ). This proce@re shal L out (im the method and pmxide test des.cript ions regarding the
process used to accept lreject updates and revi si.ms to in-house or’ commercial ~y s“pplid software packages.
7his requirement co(y app(ies to software packages us+ by the ma””facturer 1? the gate array design
process.

3.14 Microcircuit qro.p as,iqnment. The devices covered by this specification shall be i“ microcircuit
grcup number 123 (see M1L-H-3851O, appendix E).

4. OuALITy ASSURANCEpROvISlONS

4.f Samp(im and inspect ion, Samp(ing and inspect i.” proced”re~ sha( 1 be i? accordance with M1L-H-3851O
and method 5W5 of nlL-sTD-8S3, except ss mdi f ied herein.

4.1.1 Uafer lot acceptance procedure. Each manufacturer shal L submit to the qualifying activity for
approvak, a ‘Wafer Lot Acceptmc+ Procedures!. This procedure spa L~ out tine a“d provide limit. regarding the
prncess used to accept or reject a .af e. lot. The p~cedme shalt iwk”de;

a. For class S prcd.et, the wafer lot eccepta”ce req.i remmts in metkd 5LIJ7 of KIL-STO-&33
shall be ❑et. For ctass B prcduct, the p+ysical measwemmts of w$f er metat li Zati.n,
gle.ssivati.m, and gold Lwcki”g s~ll be in accordance with method SW? of HIL-STD%3.

b. Electrical measurements using the process mmitor (Plf). (NOTE: The PM ray be dedicated drop-i” or
a set of structures in the kerf or scribe ljne. )

c. Visual inspecticm to include:

1. High magnification examimt ion o“ a sample basis.

2. Optica[ test str.ctu.es to jnsure atignme”t, et.,

~1 A cam facturer WY .s. em alternate methcd for power routing simulation of specific gate array type
(see 1.2.1) witlwut acccunti#g for specific perscaaLiz.Miqs of the array. Such an alternate wculd
be o worst case simulation of each gate array device type (see 1.2.1) by papuiatipg all cell
pcsiti.ms with the worst case per cons.mpt ion cells (i. e., lW percent ut i (i Zati.=n). Such a
simulation must switch ail tramistors simlt.snew?~y at maximum ?at~ freqwmy and operating
voltage. The Contribute.m to the Wrrept dmsity f?o,n the oqwt buffers should reflect a TTL Lead
capacitance of 50 picofarads, as ue~ 1 as the TTL dc losd current.

6
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4.2 screening. screening sha(l be in accordance with method 5004 of MI L- STD-883, and sha Li be conducted
. . .(1 devices prior to qualification and quality conformance inspection. The fok(owi.g additi.na( criteria

sha L L app~y:

a.

b.

c.

d.

,.

f.

4.2.7

a.

b.

c.

d.

Delete the sequence specified in 3.1.10 through 3.1.14 of methcd 5fJ14 and substitute lines 1 throcgh
7 of table 11 herein.

Burn-in, methaf 1015 of HIL-STD-E233.

1. Scat i. tests (test cc.ndit ion A) using ci rc.it show. o. f ig.re 1. Actual values
and conditions fcm burn-in shall be specified in the AID. 1A shalt be +125°C

.ini MU.. Test’ durat ion for each static test .h.sl 1 be 26 hour. minim”. for class
S de. i ces and in acc.mdance with table 1 of ❑ethcd 1015 for ckass B devices.

2. Dynamic test (test ccdit ion D) using circuit show” cm figure 1. Actual ..1..s
an-d .C+dit ions fo. bum-in shall be specified in the AID. TA shall be +125-C
mi”imwm. Test duration shak 1 be i. accord . . . . with table 1 of method ?Of5.

Interim and final electrical parameters shall be as specified i“ table 11 herein.

For ClaSS S devices, post dy”a.ic ~r”-i” , or cLass B devices, post static burn-in, electrical
parameter measurements may, at the man.factwer 8s opt ion, be performed or in. luded t“ the final
etectri cat parameter requirements.

Constant acceleration shall be i“ accordance with test conditim 0, .ethcd 2LM1 of fllL-STD-@83.

For JAN c.Lass S only, an .9 Lternate promclww to the 1W percent ncm-dest ruct ive tcmd pul 1 may be
acceptable with qualifying activity 8pprova L. This procedure shal 1 be part of The nmufacturer, s
screening flow and must be av.ai labte “P request.

Percem defective allowable (PDA).

The POA for static md dymamic burn-in for class s de.i ces shal C be 5 percent o“ sutgrcups 1 and 7
combined, and 3 percent on s“bgro”p 7 alone. The PD.4 for the static burn-ins and the dynamic
burn-in shs~ 1 be based on the exact number of devices submitted to each separate bum-i”.

Static Lnm”-in 1 ad 11 failwes shall be Ixnulative for determining the static tarn-ins PDA.

The PDA for class B devices shalt be 5 percent on subgroup 1 for staric b.?n- in. Dynamic burn-in is
not req. i red, but may be wed as a“ altermate screen at manufacturer 8. option.

Those devices whose measured character st its, after burn-in, exceed the specified delta (A) limits
specified in table IV herein, or electrical ~rameter limits specified in” table 111, sWgrwp 1
(subgrwps 1 ard 7 for class s), are defective .md shal 1 be reuaved f rm the lot. The verified
fai Lwes divided by the total number of devices in the lot initialty submitted to kum-in shall be
used to deter.ine the percmt defective for the lot and the bat shal 1 b! accepted or rejected based
on the specified PDA.

4.3 Gvalificaticm inspection.

4.3.1 Cu.alific.at ion impection. Qualificatim inspection sha LL be in accordame with HIL-H-38510, and as
specified herein. Inspect icm to be performed shal 1 be those specified in ❑ethcd SCM of HIL-STD-.363 and
herein for groups A, B, C, D, ad E i“.pections (see L.4.’I through 4.4.5 herein). 1. addition, the
five-phased qualification outlined below shall be performed through the use of the identified qualification
vehickes.

7



6.3.2

tllL-M-38510/605B

Qualification Dhase and .ehic Les.

Guakif ication phase Wakif ication vehic (es

controL and stabi li ty Process uonitor (PI!) die
Process reliability Stardard e.aluat ion circuit (SEC)
Hacrocell design ard simulation wcro test chip ser
CAD rcutin+l and post routinq JEDEC $:a@ard for gate array

sim.1.aticm bench?ark set
Design check software veri f i cat icm Itan.factwer test cas:

NoTE.: Qualification of the uracmcelldesign and si.ukatim, and CAD and Pst r..ti.9 5im.t.3r10n .it( be
based cm the m.m.facturer, s ability to design, place and rcute, and manufacture de.i .?s where act., L
mess.rul performance characteristics (i . . . , prvga?i.o delays, rise ad futl ties, ~ri.= characterization,
trigger levels ●tc. ) are within girwl.gt~ device performance limits (see 4.3.2.4).

4.3.2. % Process c.mtrol and stability. yrocess control and stabi 1i ty of df parameters must be
decmmstrated through the .,e of the ❑anufacturer 8s PM. The Pn (either a dedicated dro~in or srrwt”res
fabricated i“ the kerf ) shall be designti s? that the d. process p?rawte.s (.. para.ete,$ WY be f.c t.d~
as a mamfactu.er,s option) may ~ measured in .af er form or packaged device form. The Pm desig. ..$t be
submitted to the wa~ifyinc activity for aDDrova L Drier to “se for .walifi cati. ” a“d must contain, as a
minimum,

a.

b.

c.

d.

● .

f.

9.

h.

i.

the fo(l&img ;tr;ctures: - ‘‘

N channel device (mini @u. geome~ry).

P channel device (minimum georne:ry).

N channel device ( large device),

P chanm?l device ( large device):

Sheet resistmce measurement structure.

lfetal step coverage structure. In-1ine Scannjng Elect~~ tlicrosc.ape (SEff) Gmitor iS an acceptable
miter as awroved by the qualifying activity.

Field threshold device(s).

Intermetal oxide imegrity structure.

Contact Chaim (to be s.ff icient length to be representative of the contact resistance). The
ccmtact size ❑ust b the same as i“ the a.tw.l d rcui t.

1. Hetal to poly (where applicable).

2. Netal 1 to metal 2 (where applicable), via resistance.

3. Gated in.erter chain(s) (for ac ~asurement; may be iml.ded as a mmwfact.rer, s
option).

4. Metal to diffusion (where appli .ab Le).

For qualification, PH,s w a ❑inimum of 3 different bats (mi”imm of 4 PH, s per wafer) shall be measured to
insu.e the establishment of a statistically ve.tid data base m uhj ch a decls~y can b made as to whether
the ma”ufW.tWerOs process is stable and under .Mtr.a(. Non-JAN lots receit ly processed cm the certified
Line can be WSed to satisfy this requirem~t with the qualifying activity, s appm.al. (For P, OdUCti~ .afer
\ots, measurement of PM parameters wi 11 be req.i red for wafer lot acceptame (see & 1.1). )

8
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TABLE 1. Dc electrical pe?f.ar,nance characteristics and w stirmdi ation
end-point electrical Darameter limits. ~1 ~1

I I

I Test I Symta 1

J 1

I
IHigh Level outP.t ~VOH

[ vo(tage

I_

I

I

‘

I LOW Level OUtp.r ~VOL
I .oLtage

+
I

I

‘
[High (eel input IvIH
I mltage

~

i Lo. (e.c( input ivlL
I voLtage

I

,i

‘

i Input ce,pacitance i c,N

I I

TTL

CMOS

TTL

Cms

TTL

CHOS

TTL

c.NOs

! 1

See fcotcntes at end of table.

I I
Limits

Ccmditions I Hi. ( flax [ Unit

II
OH =-2mA 2.6 v

JI I
IH, D,R, H 2.L

~HsljL4 Iv ~
1-8.05 /

~
,/

I ‘:8!05 I I
II

= 2.0 M I 0.4 v
‘L y I II

IR, D,R, H 0.4

II
~S1”A 0.05

I II
IM, D,R, H I 0.05

lq/1[

I 2.0 v

I II
lIi, D,R, H I 2.2

I

1.7 v~~ i

IH,O,R,H 1.7 VDD \ I
I

1

II
0.8 v

I II
IH, D,R, H I 0.8

I .3 VDD /

I I
IH, D,R,H I !.3 VDD I

I

req=l RHzat OV [lo!pFl

req=l MHzat OV [20~PFj

I I
IN = ‘DD 0’ Vss I-l$ll+lzll pll I

‘
lIt,D,R,H I -10 I

I I



TABLE 1.

I I

i Test I
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DC eL.ctri cat per foma.ce chapacteri. tic. arwi post i rr”ad i at ion

end.taint electrical parameter Limits - Continued. II ~1

I I Limits I I
Syubol Ccrditi.ms I Nin” I H.. I Unit I

I Thre&state I Ioz , IvWT= VDDor vss I -10
I output leakage I

i+Io j PA i

I current X I I .1 I I I I
[fI, D,R. H -10 +1o

,

This table comprise. a core set of performance parameter.; B(1 products regard~ess of
mmufact.rer, shall be uithi” the specified Limits.

Limits apply for: -55-C 5 Tc S +125”c, VDD = 5 V *1 O%,

!ieasu?e voltage levels using <he maxirrwn load cu.rent specified i: the AID for each
output

Radiation hardend technology may have a VIH pre-irradiation minimum limit of 2.2 V.

This test applies .mly to mm pull up or p.l L do.” devjces.

This limit shall be -1OP.4 ar -55”C.

This limit shal~ be +IOPA at -55”c.

TABLE 10. Sinqle event fienomena (SE?) test limits. ~1 Z/

1’ I I I
IVD=4.5V I Bias for

I I I E?fecti.e I latchup test
LET I VDD = 5.5 v

I Device ~ Temperature ~ Ifmc.ry I n. upsets I P Latchup
I type (*IO-C) I pattern I (fle.l(mglc.2) I LET

I
I
1;
1’
I
Ii
1:
1’
1,

I

I

t
This blemk table “ill be fi~led when a qualified va-dcm{exists.
For SEP test ccmditicns see 4.4.5.2 herein.

10
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‘JO8
I

1.

2.

3.

4.

5.
6.
7.
8.

R
I o---l \t\-

:RB/ ‘
ORtl

w < Ill

i, I

I O--\lL-

‘1 R
N(M) N(H) i---l\ lO--O\

II
DUT

I \ 0---> VDD12 ‘“ VDD
OUT >

I 0

IR 1’ OPEN

1 0 I ---\/\ /--o I

I I

I

0

For static turn-in 1, all inputs shall be connected to GND. outputs shall be open or c.mnected to
vDD12 to vDD. Resistors are optional . . outputs if open. Resistors are required on inputs and
outputs comected to VDD. R = tQU ohms to 47 kohins, actual resistor value shall be reflect 2 M4
mi”iwm bad c.mditiom.
For static turn-in II, all inputs shall be connected through resistors to VDD. WZP@s s~LL be
open or connected to VO012 to VDD. Resistors are opticmak on outputs if open. Resistors are
required on inputs and on outputs connected to VDD12 to VDD. R = @l d.. r. 47 kOhms, actua L
resistor vaL.e shall reflect 2 M roi”imwn load co”diticms.
For dynamic burn-in, all inputs shalt be ccmected through the resistors in parallel to a common

VD ,
t

GND, or CP. Outputs sha Ll be wn”ected to VDD/2 to V ~ through the resistors. Resistor

hva ues shall be selected to ensure o minimum current of 2. d on the outputs, 680 chins to 47 kohms
for inWts.
CP = lW ktlz * 50%; duty cycle = 50 *15%; VIH .4.5 v to VDO; VIL
time ( 0.5p5.

‘DD = 5.0 ❑inimm..
1 = input, 0 = output, N (N) = highest numbered i“p.t (output).
xn the case of multiple VD OP VS$ pim, alk connections shall be
Pi” desigmtions determi”~ by c.stmerns cc.nfigwation.

= o *.5

tied to

V, tra”si sition

the appropriate level.

FIGURE 1. 8urn-in circuit (device specific).

11
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Three-state outputs

q- ,tft

INPUT
II

‘O:., ~

10%v
1’

t Tt+l-2

‘TM-1

9 o%

50X

io%_

t PZL

\l 0%

t PLH r-J/_
90%

t

50%

10%

-1

t TLH2

3.0 v

0.0 v

‘OH

‘OL

I
=‘OH

— = ‘oL

4

t
PLZ

HAVESHAPE_

FIGURE 2. Switchin.a time test circuit and waveforms.
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NOTES:
1. CL is determined by the specific automatic test eq.ipmmt (ATE) being utilized, plus jig and

probe capacitance. The total load shall be specified in AID and all switchicKJ test timit shall
be based cm the defined Lead.

2. Input pulse shatl have the following characteristics:
t = tf 5 .s; PRR S 1 HHz duty cycle = 50%

3. A[L used inputs are tied either to VDD .r GND

5. s~,scto$#d~~~~L;&~~n”t~~~”~~
4. t HL1 - ‘TH

rt”ac tests, except output e“abte tests.
6. S1 and S3 are closed whi Le S2 iS open fOr tPZH test.

SI and S2 are cLosed while 53 iS Wen for tpzL test.
7. S2 = 1 koh. for three+tate output.

52 is determined by IW at V H * 2.4 v fOr Mn *hr=-$tate OutPuts.
8. RI is determined by 10 (rein? with VDO -.03 V minus the current TO 9r~~ thr~gh ‘.
9. Switching tests shall ~ performed ut,li zing load circuits show., or the equivalent.

10. Funct$cmal input test conditi.sns shall be in accordance with lllL-sTD-&73, method 5W4.

FIGURE 2. Switchi w time test circuit and waveforms - Ccmtinued.

13
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TABLE 11. Electrical test requirements.

I I I
Subar’nips

I Line c-a. I MIL-:TD-8@3 test requirements I class S I CL,,, B

I devices I devices

1 Interim electrical parameters (mcthcd 5024) I 1, 7 I 1

2 Static burn-in 1 (method 1015) I Required ! Not required

I I
I ~1

13 I Same .* tine 1 I Plus de(ta i ---
I(A) limit I

1, 7 –\

4 Static bwn-in 11 (.ethcd 1015) Req.< red Required

I II ~1 I ~1 ~1 y
15 I Same as line 1 I P(US (A) [ Plus (A)

I (irnit I timit

I 1*,7* I I*

J 6 Dynamic bwn-in (methcd 1015) I Rcu.i red I Not required

1’1
I ~i ~1

17 [ Same as Line 1 I P(US (A) i
I (imir I

1*,7* 1*

/ ~1
I
~ gl 21

18 I Final elect ri cat test parameters (methcd I 1*,2,3,7*, I ~i#;{7,8,
SW) 8,9;10 ,11

I I I
\ q

/9 I Grcmp A test requi req+nts (meth~ 5W5) I 1,2,:4,7, I 1,2,3,4,7,8, I
8,9,10,11 9,10,11

I 11/!/1
/ 10 IGroup B ecd-point electrical parameters I 1,2,3,7,8, I 1

I (.ethcd SCE35) I 9,10,11 I

I IPIUS (A) I

1 I limit

I 11
1’ I ~1

IGrcup C ●nd-~int @eCtric.91 parameters NIA I :“: (A) ~imit I
(mtFKd 5W3) I

/ 12
I
[ Group D end-paint electrical parameters 11,2,3 ~ 1,2

I (method 5035) I

/ 13 \ Group E end-paint ●lectrical Parawters 11,7,9 / 1,7,9
(method 5003)

(A) i~icates a delta limit shall be required per tab~e IV and the delta .a(ues shail be
computed with reference to the previews “in$erim electrical parameters.
(*) pDA applies (see 4.2.1).
lhe device mmufact.rer ray, at his Wtia, ●ither complete the requi red ●lect rica L parameter
measurements, $ncluding delta measurements, wi thin % hours after burn-in completion (rumvat of
bias); or -y ccmpLete the requi red ●lectr ical meewremmts without delta neasureme”ts within 24
hours after burn-in completion (removal of bias).
capacitance testing (see 4.4.ld).
Electrostatic discharge sensitivity and latch-up tests require subgroup 1 oniy.
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4.3.2.2 Process reliabi (it~. The process reliability is to be qua(ifid using the manufacturer’s SEC.
The SEC design $hal 1 be s“b.i tted to the qualifying act i.ity for appro.at prior to .s. in the form of a
omufacturer’s AID, and as such shall contain The basic information as detai led in 3.2. It shall be
fabricated with the same process that wit 1 produce any applicaric$’ specif i c gate array device under this
detai 1 specif i cat h. lhe SEC design shalt be conf $gured in such a manner so as to evaluate the reliability
of the urrder layer designs’ (di f fusions, ●t.. ) ad evaluate worst case design rule conditions on the
per.wnali zat ion layers. The design should ut i ( i ze 1ibrary macrocell$ to for. osci Llator ri~s and also
include test str.ctwes which wi 11 detect .etal-ro-metal shortiy or opening, and dielectric pinholes during
reliability life testing. The SEC shalt be implemented on the largest member (i e., number device type with
the largest number of gates and if applicable with the highest pi. count package of the gate array fami lY).
Smal(er gate c.nmt members of a man”factwer, s gate apr.y family in the highest pin count package or in
smaller pin count packages =y be qualified by extemsim (see 4.3.3).

The SEC wil L also be the main q.altficati.m .ehic Le for the ●lectr ical resticg which follws (4.4.1, 4.4.2,
4.4.3, and 4.4.4). Test limits .swear in the AID ($ee table 1 herein for minimum d. paramters) for each
manufacturer’s SEC. The ekectri cal tests for each subgrmp shal L be described in table 111. The SEC shal 1
be suitable for static bias aging, as life testing will be performed on this device (see 4.4.3).

4.3.2.3 l!acrocell desiqn and ,itn.latim qualification. The macroce(l design and simulation qualification
shall be accomplished in a two step procedure consisting of parameter verificatim or simulation and
f.mcimal verification.

A chip sha L1 be designed to provide access to a set of macrocel (s t. test performance ch.racteri St its.
These Macrocel 1s me a subset of the JEDEC standard t+.. 12-3, ,,CMOSG,t, ArraY Macrocell standard”;

macrocelt s.bst it.ti.ms are al lo.able O“(Y i f the man.facrwer does not offer a particular macrocell, and
such s“bst itut irms must be approved by the q“al i f ying act i.i ty. The set of macrocel 1s shall include:

JWI
JND4
JAM 2
JLDRI
JFJKR1

JEIT1

JBIc1

JBO1

Description

in.e.ter
4-i np.t NAND
2-input AND into 3-input NOR
D latch .i th reset
JK flip-flop with active (W reset
TTL input buffer
CMOSinput buffer
output buffer
3-state 110 buffer with pull up

(*) JEDECmmi”g convention

The intent is to get a representative cross section of uacrocel 1 tws (i. e., combinaticmal,
seq.e”t ial, input, output). Chains shal 1 be formed (when necessary to avoid rise and faLL
time measurement problems) and actual performance data over the full ~raticg rar-ge shall
be takm (a provision to extract for multiplexing a“d 1/0 buffer delay sha L1 be included).
Delay versus metal wire length and f.smut for the at-we macrocells shal 1 be determined. The
actual per formmce data shall be sub,nitt.d to the qw(ifying activity alcmg with cotq?uter
program simulation results. The actw.1 performance data must be within the Limits predicted
by the simulation. If multipliers are used to extrapolate perfom.ante at the temperature
extremes, such multipliers shat L be verified as well.

In addition, for the ateve wcrocells, a set of pim shall be provided on the test chip for
observability. This wil( enable a verification of functicmality of the macrocells. (tWTE:
Inputs and ourpts nay be multiplexed. )
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4.3.2.4 CAD routinq and w St routina .imu Latio”. A chip or set of chips incorporating
JEOEC Standard No. 12, ‘“sta”dard for Gate Array ‘8enchmark ~er” (see .pPe.di. herein) shal L

be used to qualify the manufacturer’s ability to perform rout:ng and to accwately predict
post r.wting performance. The q.atif ying act iv{ty may approve the use of a. equivalent te,t
chip(s) to deranst rate rout i.g ard prediction of p?st rcut ing PePfOr~nce. The manufacture,
must submit 10 the quali f yi~ activity:

a. The actual measureg performance data for each f.nctjon i. the be.ch.ark Ovcr
temperature a“d voltage.

b. The .~.ter simulatica Per fc.rmmce prediction. The two results .it L remain 0.
file and the actual ❑ess.ur~ performance mwt fat 1 between the two worst case

(i.’., fa?t ““’?’ case Vcc = ~.5 v at -55-C and S1OU worse case Vcc = 4.5 V at
+125-C) slmutat van performance predicti~ Limits;

4.3.2.5 Desiqn check software verificaticm. The mm. fact.rer shai 1 verify that the DRC,
ERC, .“d LVS ssf tware is capable of per fc.r,ni”g the intended function. This shal L be
acco,npl i shed by r.n”i”g a de$ign with know” errors against the design check sof t!J3re and

demon$trati”g that the errors were caught.

6.3.3 Hicrocirc”it q.a Lific.at ion extemicn. For q“alificatio” extensim if a
manufacturer par% I q“atif ies the SE! (i e., the highest gate count array) in the highest

Pi. COUnt package type, then lower gate count arrays in that package type that are
manufactured identically (i e., same Line, same process) .$ the SEC may be part 1 qualifi~
“pa” the approval of the qualifying activity.

a. Lower gate count arrays in tower pin count packages that are manufactured
identica~ly (i. e., same line, same process) as the SEC may be part 1 qua(if ied
upon appr.va[ of the qualifying act ~vi ty using another die provided the 9ate
utilization is @ percent or greater and by conducting gr~p A ●lectrical tests,
unless otherui se appro.~ by the qualifying activity.

b. Lover pi” cwm packages from the same package fami lY, and same construction and
assembly rech”iq”es, may be part 1 qualified without performing. additicmal
q.alif i cat ion testing UP approval by the qualifying act jvity. If required by
the qualifying activity, package extemi.m q“alificati.m testing will be
conducted in accordance with lllL-lf -38510.

4.4 Guali ty c.” formance inspection. Quality co” forma”ce inspection sha LL be in
accordance with fllL-ll -38510. Inspections to be performed shal 1 be those specif ied in method

5W5 of MIL-STD-SU and herein for groups A, 8, C, D, and E inspections (see 4.4.1 through
6.4.5).

4.4.1 GrWII A inspection. Grcwp A inspecti.m shall be i? accordance with table 1,
method 5CS35of MIL-STD-@& i“d as follows:

a. Test requirements shall lx as specified in table 11 herein and as follows.

b. The vehi cl.. to be used for the grwp A inspecti~ are as follows:

1. Qualification - SEC.

2. Cuality conformance inspection - actual user device (via the AID).

c. S.tgrwp. 5 and 6 of table 1, methcd 5CK5 of MIL-STD-S83 sbll be omitted.

18
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d.

e.

6.6.7

a.

b.

c.

L.6. I

a.

b.

c.

SUMK.UP 6 (clN and COUT .,... resms)s) .hal 1 be measured only for initial

qua Lif i cat ion and after process or design changes which may aff ●ct the value.
Capacitance shal 1 be measured between, the designated terminal and V S at a frequency
of 1 MHz cm, pj” of each i“p.t loutput driver (buffer) type shall se teSt.3d ~ each
sample size. A ❑inimum sampte size of five devices with zero rejects shall be
required.

Switching and functional testing shall Lw perfor”ti using the circuit configuration
sham cm f igwe 2 herein OP equivalent.

.1 Alternate wow. A method. lhe atternate grcup A method may be used provided that:

Inspection lot size is less than SW devices.

Final electrical test sha LL ensure that the ●lectrical req.irem..mts of table
11 ,., met.

All test ,oftwa?e and procedures are ““de, docune”t control.

.1.1 In-tire verificari.m testitq.

For ●ach test setup (and operator for mm.al testing), prcduct io” runs
c.arretatim unit to asswe that the ac.wracy req.ircme”ts of 4.S..2 in MIL-
S7D-S83 are being met.

Testing is performed .si”g the verified setup,

At the c.mpleti.m of testing utilizing, the verified setup (not to exceed
eight hours and at the chacge of cf)erators), a separate party (W or QA
designate) then verifies the prod. eticm testing by:

‘1. checking visual ly to verify that the correct f ixt”re, equip+!ent,
software, and procedure(s) were used.

2. Actual test ing of control Led known gcod device .ti Lizing the
f ixt”res, setups, software, and procedures that were used by
product ion. Va.iables data for a 11 req.i red group A tests shall
be read a“d recorded for the controlled .“it. This data shall be
maintained with the lot.

3. The verifying party shall stamp or sign the lot traveller to
attest that the above data meets the test requi r.sments end that
a( 1 of the above items uere performed and were found to be
ac ceptab le.

4. Fai lure of the verif i cation test shal 1 rqui re, as a minimum,
ergineecirq to perform a detai led re. ieu of hardware, software,
setup, ard parts. If engineering locates the problem, a one time
only WI percent retest to .1( group A requi rec+ents for all
devices that were under ccmideration for acceptance shall be
requi red. If the engineering review dms not locate the ptilem,
the verif i caticm unit shall underga fai lure analysis bafore
retesting the tot.

(a) If fai Lure analysis locates the prcblem, the mti re
grcup of devices beicq considered for acceptance at
the t i= of the failure my be retested for
aPPPOPPiate subgroup(s) acceptance one time mly by
repeating this group A ❑ethcd.
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(b) If the f.i Lure aylysis does not specifically kocate
the problem, the lot may be considered for
acceptance me tjne cn(y by 100 percent retesting of
.11 the devices of the group A requirements ati by
repeating this group A methcd.

4.6.2 Grcup B i.spcctim. Grwp B inspection shall be in accordance with table 11,
method 5CU3 of !IIL-STD-W!3. Electrical test requirement. shalt be as specified in table 11
herein, and .s fol(ws:

a.

b.

c.

d.

e.

f.

he vehicles to b-s wed for the g-p B inspection are as fok Lws:

1. Qualificsti.m - SEC.

2. we.lity conformance inspec.tim - actual user device (via the AID).

End-point electrical parame~ers shall Qe as specified in tabLe 1? herein, DeLt.
limits shall apply only to s.bgrmp 5 of group B inspection for class S and shaLl .
consist of tests specified i. table IV herein.

A latch-up test shal 1 be performed O. a special subgroup using an LTPD of 15. One
of ●ach input and cutput c~f igurat ion (i, e., buffer) of the device under test
(DUT) shall be subjected to’ a current pdse of *15Q M amplitude and 503 .s
duraticm under the following ccmditio.s:

1.
‘DD = ‘5.5 v, Vss = GN~.

2. 1A = +125”c.

T& selected pi. will be subjected to the c.rre”t pu!se, .hi le lPD i$ MO?itOred for
latch-up. Untested inputs sha~ L be tied to *v ~. Untested outputs shal ! be open.

&The device shall pass all electrical tests (s. rvp 1) after L?tch-.p @JaL.atiOnS
have been performed.

Latch-up semitivity and ESD tests shall be perform+ cm a spc~al Suhgr!wp for
qaalificaticn and after input or output buffer design changes,

The following sample plan s~ll be .s~ in lieu of tab~e 11, pethcd 5W5 of
RIL-STD-S33 for class S, group B, subgroup 5 ufmn the inspection lot size is tess
than 2LlJ devices. A sample with LTPD of 10 shal 1 be chosen and submitted to tests.
~ sar+les shall & selected ‘propwt i~te(y f mm the sublets to meet the required
L7PD sample size.

Steady-state life test, •et~ 11X5 of lil\-STDW3.

1. Use life-test ccmdit km A or D and the ci rc”jt conf ig.rat ion
shwn cn figure 1. The life test circuit schematic shall b.?
submitted to the .qualify~mg activity for approval prior to use
(for qualification .mly).

2. Test duration: 1,OCU by., ●xcept as permitted by .nethcd 1005
of M1L-STD-~

3. T4 = +125°c ❑i”iwm.

uh=n ~taL3LaSS die attach material is ELk+fd, the die puLl t~st (rnethcd 2027 of
HIL-STD-8S3) may ~ performed in lieu of the die shear test (method 2019 of
MIL-STD-883) .

20
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6.6.3 Group C insi?ecri.n. Group C inspection shat( be in accordance with tabLe 111,

❑ethcd 5033 of HIL-STD-S83 and as fol 1..s:

a.

b.

c.

d.

e.

6.4.4

Qualif i cation a“d qua( ity co.f ormanc; inspect ion shal L be performed on the
manufacturer’s SEC.

End-point electrical par.mters shell be . . .pecifi@d i“ table 11 with Limits sh.n
m the AID covering the manufacturer, s SEC (see table 1 herein for minimum d.
parameters).

steady-state life test, method 1035 of MIL-STO-S83.

1. Use life-test cr,mlit ion A or D using the SEC and the ci rc”it conf igurat icn
shown on figure 1. The life test circuit schematic shall be submitted to the
qualifyicq activity for approval pPior to use.

2. Test d“rat ion: 1,cc82 hcurs, except as permitted by method IQo3 of
MIL- STD-S83.

3. TA = +125°c minimum.

The fotlowicq sampLing plan shail be used in lieu of table 111, method 5W5 of MIL-
STD-&33 for all group C subgroups: A sample of 10 SEC devices shal 1 be chosen and
submitted to rest with m failures allowed. If not more than 1 faikwe is found in
the first sample of 10, a sec.md sample of 10 SEC devices is permitted with .0
further fai lures al towed.

End-point electrical parameters for class B, life test shall be as specified in
table 11 herein. Oelta limits shall apply only to subgroup 1 of group C inspection
and shalt ccnsist of tests specified in table IV herein.

Grow D insc+ct ion. Group O inspection shal 1 be in accordance with table IV,
method 5035 of HIL-STD-W3. End-pint ●lect ri ..1 parameters shall be as Specified in table
11 herein. The SEC shall k used for group D inspection whenever practical; for smaller
packages where the SEC cannot be used, another die may h wed provided the gate uti li zat icm
is &l percent or greater, unless otherwise approved by the qualifying activity. Group D
insLIect ion shal 1 be performed in acc.arda”ce with II IL-H-38510, secticm 4.5, or as defined
be 1:,:

a.

b.

c.

d.

4..$.5

If core than one package type within a case o.tlim family is qualified, then the
grcwp D inspection sbll be rotated between the qualified package types. A
different package type shall be tested ●very three mcmths based on the inspection
lot date code.

If a package type is skipped in the rotation due to the absmce of pr.ductim, then
the first bat of the skipped type shal L receive group D inspection. The successful

completion of this package type shall ●stablish a new three-month pericd before the
next package type in the rotaticm is selected for grcup D inspection.

Fai lure of a grwp D sutgrcup shal 1 discontinue coverage of all package types
within the case .a”t line fami Ly. Lot-by-lot inspection shall be initiated Unti 1
three comsecutive lots pass. The package type which fai led the subgroup shal 1 not
be shipped unti 1 that package type has sw.cessfully passed the pre.icusly fai led
Subgrcup

Ccmtant accele rat i.m shal L be performed using test condition D.

Group E inspection. Grcup E inspect im is required only for parts intended t. be
msrked as radiation hardness assursd (see 3.8.1). WA levels shall be in accordance with
H1L-H-3831O.
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4.4.5.1 Tota L dose test inq. The deices shalt be subjected to RHA tests in accordance
with MI L-STD-C!83, Detlwd 5W5, table V. The’ devices shal ( be subjected to radial ion

hardness assurance tests .s specified in M1L-M-3851O f.. the RHA Level being tested.

a.

b.

c.

d.

e.

The vehicle to be used for the group E inspect ion are as f.11..s:

1. Qualification - SEC, or alterrate qualification vehicle as
approved by the quatifyityl activity. RHA tes~s ~hakk be
performed through each }evet or the RH.4 req., cements.

2. Ouality conformance ins~ct icn - act.. 1 user devj ce (via Al?).

Prior to and during total dose irradiate.?, each sekectsd $amPle s~L~ be a$sembl~
i“ its qualified package. RHA sampLes reed not be tested at -55° C Or +125-C Pri Or
to t.ara( &se irradiation. ,

Prior to ad during total &se irradiati-mr the devices sha(t be biased to the
worst case conditions establish~ during character z?tion of ?he devices.

tie samples s.haLL p+.. the specified gr~p A electrical parameter. fO, ,W2...ps
specified in table 11 herein; and ❑eet the p%? irradiation end-point electrical
parameter limits as’de fined i“ table 1 a“d the AID a: T& = +25° C, *5” after
expes.re.

RHAauatitv conformance inswct ion sample tests shal 1 be performed at the RHA leve(
specified ;. the acq”isit ioh dbcu.ent O; to a highir’q. at~fied L&vet.

4.4.5.2 Sinqte event c&nomma (SEP). SEP test i“g shal ( be requi @ o“ C(ass S de.i ces.
SEP testing shall be perform+ on SEC’or akter.ate SEP vehi ct? a. approved by the qua 1i fYin9
activity at initial quatific?tion a~ after any design or pro?ess changes which nay affect
the upset or latchup characterist i CS. Test four devices with zero fai lures. ASTM standard
F1192-S4 may be used as a gujde line when performing SEP restim2. The test conditjcms for
SEP ore as follows:

a.

b.

c.

d.

e.

f.

9.

lhe ion beam angle of incidence shal 1 be normal TO the die surface and @l degrees
to the fwrmal, inclusive (i. e., 0“ S angle s do”). w shadowing of the 10. beam
due to f ixturing or package reLated effects is allow+.

fie f l.ence shal 1 be z 107 icmslcm2.

The flux shall be between ‘l& and 105 @lcm2 /s. The cross secti.m shal~ be verified
to be f Lux independ~t by ❑~suring the cross .ectic? at t- fLUX rates which differ
by at least an order of magnit~e.

The particle range shall be 2 20 nicr~s in si lic~.

The test temperature shall be +25”c and the maximumraced ~rati~ temperature
*lO” C.

45 v d. for the upset measurem~ts and VDD = 5.5 V dcBias conditions shall be VDD =.
for the Latchup measurements.

For SEP test limits see table lB herein.
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4. L.5.3 Uhen specified in the purchase order or contract,
data shal 1 be SUPP(i ed.

a. RHAdetta limits.

b. RHA .pser leek..

c. lest conditions (SEP).

d. Number of upsets (SEP).

e. Number of transients.

f. Occucence of latch.p.

a copy of the fo(to.i.g additional

L. 5 Wchtis of impect ion. Hethods of inspection shall be specified as follo.s.

4.5.1 Vo(taqe and current. All .oLtage values given are referencd to the ❑icrocircuit

ground ferminat. currents given are cOnvent iOnal and ~si tive when f towing into rh= ref er~c~
terminal.

4.5,2 Burn-i” and kife test CC-CAdo.” procedures. Uhe” the burn-in and life tests are
cmnpLeted a“d prior to removal of bias voltages, the DUT shall be cooled to .ithi” 10° C of
their power stabLe cord?? i.” at rmm temperate; then, ●lect rical parameter Cc&point
mea,. rements shal 1 be performed.

TABLE IV. Burn-i” and life rest detta limits at +25”c.

i Parameter 1/ i De.i ce tWes L

I All 1

lDD
~*10% or 35 pA tiichever ~
i is qreater

II The abeve parameter shaLl be recorded
before and after the requf red burn-in
and life tests to determine deltas (A).

I.. 5.3 ouies cent supply current ( 1 ~ test). Uhen Per fOrmi WAquiescent suPPIY curr~t
mtas.remenr. ( IDD), the meter shall Ee placed so that alL curr~ts f LOUthr~h the ~ter.

5. PACKAGING

5.1 Packaqinq rewi rements. The requf rements for packaging shall be in accordance with
H1L-H-3851O. 1“ .addit ion, wherever pract i ml, all devices shall be in contact iii th a
conduct ive mater i at which shorts al 1 Leads together t. prevent elect mstati c damage.

6. NoTES

(This sect ion co.ra ins information of a general or explanatory mature that may be helpful,

but is not mandatory. )

6.7 lntendA use. Hi croci rcuits con fermi n-g to this specif i cat ion are intended for use for
Gcwer”me”t mi croci rcuit applications (original equipment), de.i9n appli.ati~s, and lWistic

purfmses.
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6.2 Orderi w data.

6.2.1 Acquisition requirements.. Acquisition floc”ments shal L specify the foil.wing:

. . Complete PIN (see 1.2)

b. Requirements for delivery of one copy of the q.a~ity conformance inspection data
pertinent to the de.i ce ins~cticm lot to ?*’ supplied with ●ach .b$Pment ~Y the de~i.,
manufacturer, if applicable.

c. Wcl.i rcments for Certificate of compliance, if applicable,

d. Rcq.i rements for rwtif icati~ of change of product or process to the contracting
activity in additicm to rwtifi:at ion to the qualifying activity, if applicable.

e. R~uire~t, fOr fai!ur= ana!y,is, inc Ludirw .wir~ rest condi:i~ Of ~Th~ 5Q33 Of
MIL.STD-S23, corrective action, and .epartjt&! of results, if applicable.

f. Requireaetm for prcduct assurance options.

g. Requirements for special carriers, Lead Lengths, or lead formiW, if applicable.

h. Requi remcnts for ,SJA~ marking.

i. Requi reme”ts for AID provid~ to the manufacturer; See 3.2.

j. Requirements for total dose radiation testing (see 3.8.1 ati 6.4.>), if applicable.

6.3 Loqistic s. piwrt. unless othe!wise speci?iei, raicroci rc.its acquired for ~uernment
Lcgistic support will be acquired to device class 8 (see 1.2.2), and lead mate.i.d and finish c
(SCC 3.5). ~er Lemgth Leads and Lead forming shalt not affect the PIN,

6.4 ~. F!OSdevices must be handled with terrain precautions to avoid damage due t.
the disbrge of acc.twtatd static c~rge. These cNos dev~ce$ are fabricated with a Si tic..
gate technology, including input protuticn, which reduces the susceptibility to damage;
however, the fo[ lowing handli~ pmctjces are rec~mded:

a. Devices should be ha~led on benches with corducti.e ad grc+mded surface.

b. Ground test eq.ipmrnt and t~Ls.

c. HandLing of devices by the leads shouLd ~ mided.

d. Devices shcdd be stored in conductive foam or carriers.

e. Avoid uses of plastic, rubber, or Si lk in !!0S areas.

f. Maintain relative hunidity above 50 percent, if pract i cat

6.5 Abbreviations, symta 1s, and definitions. The abbreviatjcms, symbols, and definiticos
used herein are defined in HIL-11-3S510, NIL- STD-1331, and as follows:

%--------------- ----- Input termine.1-to-GND capacitance.

GOD -------------- ------ Ground zero voltage potential.

lDD-------- ---------
--- Quiescent supply current.

TA--------------- ------ Free air temperature.

vDD ------
____ --- Positive supply .oltage.
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6.6 Iian.fact. rer. s designations. Ilanufacturers of device types . . this specification are
designated as shwn in rable v herein. This does not imply qualification or certificatim,

refer to QPL-3851O for information regarding qpLif ied sources.

TABLE V. Ranufact.rers, desiqnati.ms.

I 1111 II I I
BI CID EIF

Itlc.st!k/ [
G H

I
lThcmlpsOn I UTtfC ~ GE ~ LS1 ~ Motorola ~ 11 ~ Siliconix ~National I

,.’

6.7 Subsrit.tabiliry. The cross-reference information below is presented for the
convenience of users. Microcircuits covered by’ this specification will functicmally replace
the listed generic-industry type. Generic-industry microcircuit types may net have equivalent
operational performance characteristics across mi(itary temperature rmges or reliability
factors equivalent to fllL-If -34510 device types and may have slight physical variations i“
relation to case size. The presence of this in formaticm shal L twt be deemed as permitting
s..bs.tit.tion of gemri c-industry types for M1L-H-3851O types OP os a waiver’ of a“y of the
provisions of MIL-H-38510.

Militarydevice Manufacturer specific generic-industry

type type

01 through 20 See listed rr.s.ufact.rer (6.6 and table V) data sheets

6.8 Cha”qe. from Dre. io.s issue. Asterisk. are mt used i. this re.isi.m to identify
changes with respect to the previous issue due to the extensiveness of the chmges.
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APPENDIX

GATE ARRAYBENCHMARKSET

10. SCOPE

10.1 ~. This appendix contains benchmark de.cripti.m numkrs from JEDEC Standard
No. 12, ‘Wtmdard for Gate Array Bmchpark set” as rmiuired by d.3.2. b CAD ,..ti.9 and FQ,t
routing simulation herein.

20. APPLICA.SLE00CUHENTS. This secti~ is not awLicabLe <? thi, aPPe@ lx.

30. REQUIREflENIS

30.1 Benchmark number description.

1. 4-bit ALU, similar t. 54s~l

2. Id-bit ALU, simi Lar to 54s38fl

3. 4-bit rotator

4. l~bit rotator

5. 8-bit register

6. 8-bit upldoun counter

7. 3- to 8- deccder, similar to,54S138

8. 9-bit parity generator, simjlar tO 54s2W
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