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1. SCOPE

1.1 ,~. 7his specification covers the detail requirements for c+molithic silicon, complimentary oxide
insulatsd silicm gate stmiccnductor, semicust.m (gate array) devices. Two product assurmce classes (0 and
S) and a choice of case catlincs and Lead finishes are provided for each type, and are reflected in the
cOuqILete Part or Identifying Number (PIN).

Customizations (persmnalizat ions) for each design, including circuit orga”izaticm, electrical per formmce
characteristics, and test conditions, shall be specified in a. Altered Item Drawing (AID) (see 3.2 herein).

1.2 U. 7he PIN shall be in accordance with H1L-M-3BS1O, and as specified herein.

1.2.1 Device types. The device types (Total “umber of usable gates) and circuit organization shal~ be. as
identified in the specific AID and as follows:

Device tyDe _

01
02
03
04
m
cm
07
0s
w
10
11
12
13
16
15
16
17
18
19
2U

1 .2.2 Device class.

O - 1,033 gate array
1,001 - 2,003 gate array
2,001 - 3,m gate array
3,Wl - 4,(3W gate array
4,001 - 5,5X3 gate array
5,00Y - 6,000 gate array
6,LKIl - 7,KsI gate array
7,001 -8,000 gate array
8,~ - 9,~ gate array
9,Wl -10,000 gate array

10,~ -11,000 gate array
11, oo1 -12,000 gate array
12,CUl -15,031 gate array
15,M1 -25,oM gate array
25,1171 -35,oM gate array
35,WY -45,0M gate array
45,(I3Y -Ss,om gate array
55, L211 -65,0.11 gate array
65,031 -75,Mo gate array
75, Wl -85,~ gate array

Ihe device cLsss shall be the product assurance level as defined in H1L-H-3851O

I Beneficial comments (recnmmendati.ms, additions, delctio”s) mdanypertinent dat.a which may I
I beef u.ein improving this do.xxxnt should beaddressedt.a: R.Me Laborat.ary (RLIERDs),
I Griffis. AFB, NY13441-57iXl, byusing the Standardi.arion Oocument Impmvement Proposal I

(DD Form ~G26) appeari w at the end of this document or by letter.
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1.2.3 case outlines. 7he case cuclines and Letter. shall be i. accordance uith M1L-H-3851O, appendix C.

out Line
_

H
N

T
u
x
Y
1
6
5
6

Case curline
P-BJ (209-pin, square pin grid array) II
C-G6 (24-terminnl, leaded square chip carrier

package with unformed leads)
P-BJ (208-pin, square pin grid array)
P-AC (64-pin, square pin grid array)
c-7 O&3-terminal, square chip car.<er package)
c-8 W-terminal, square chip carrier)
P-AG (180-pirI, square chip carrier)
224-terminal, leaded chip carrier (see figure 1)
256-terminal, lead@d chip carrier (see figure 1)
304-terminal, leaded chip carrier (SU figure 1)

na.ufacc.rers
(see tc.bLe V)

B

B
B
A
c
D
B
B
B
0

1.3 Absolute maximum ratiws.

Supply voltage range ------- ------------- -0.3 V dc to +7.0 V dc
DC input, dc output voltage ranges (VIN, VOUT) - - - ; - - - -0.3 V dc to (V
Storage temperature range - - - - - - - - - - - - - - - - $;? +150”,” “3 v “)
Maxitrum junction temperature (T, ) - - - - - - - - - - - - -
rhermal resistance, j.nction-to-wse (eJc):

4.5. and6 --------------- ------- 10”C{U

All others --------- -------------- See M1L-H-=51O, appendix c

~.4 Recommended operatinq conditions.

~upp(yvo~tage (boo)---- -------------- -- 4.5 V d. to 5.5 V dc
DC input voltage---- ------------ ------
case operating temperature range (Tc) - - - - - - - - - - - :SWt:;!!”c

2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specifications, standards, and handbcoks. The following specifications, standards, and handbooks
form a part of this document to the extent specified herein. Unless orheruise specified, the issues of
these documents are those listed in the issue of the Department of Defense index of Specifications and
Standards (DDDISS) and supplement thereto, cited in the solicitation.

SPECIFICATION

HILITARY

H1L-M-3851O - Microcircuits, General Specification for.

STANDARDS

MILITARY

HIL-sTD-kw3 - Test flethods and Procedures for Ificroeleccronics.
IIIL-STD-976 - Certification Requirements for JAN Microcircuits.

(Unless otherwise indicated, copies of federal and ❑i(itary specifications, standards, and handbooks are
availab[e from the standardization Documents Order Desk, Building 40, 700 Robbins Avenue, Philadelphia, PA
19111-5094.)

~1 The U!r.inal E6 is used as a keying pin.
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2.2 M.n-GOvernmmt publicaticms. The follwing documents form a part of this dOC.me.t XO the extent
specified herein. U. Less otherwise specified, the issues of the documents which are DOD adapted are those
listed i“ the issue of the 0001SS cited in the solicitation. Unless otherwise specified, the i.,.=, of
documents not listed in the 0001sS are the issues of the dac.ments cital. in the solicitation.

AffERICAN NATIONAL STANDARDSlNSTITNTE, INC. (wS1)

ANSI Y14.51f-82 - Dittensicaing and Tolerancing.

(Appticaticms for copies shculd be addressd to American NatiOn.91 Starnlards Institute, lnC. (~S1), 1430
BhuaY, New York, NY 10018. )

ELECTRONIC INDUSTRIES ASSOS1ATION (EIA)

JEDEC Standard No. 12 - Standard for Gate Array Benchmark Set.
JEDEC Standard No. 12-3 - CMOSSate Array ftacwell standard.

(~kications for copies should be addressed to the ELectrcmic Industries Association, 2W31 Eye StreeC,
N. U., Uatiington, DC 2K06. )

(Nm-Govemment standards and other publications are mrmally available frca the organizations which
prepare or distribute the docum-mts. These documents also may be available in or through libraries or other
informational services. )

2.3 Order of precedence. In the event of a conflict between the text of this document and the references
cited herein, the text of this docummt shall take precedence. Nothing in this documenc, however,
supersedes applicable laus and regulatims unless a specific exem@io. has been obtainmi. The AID that
forms a part of this specification shall not take precedence over the requirements of this
specification. II

3. REWIRERENTS

3.1 Detail specification. me individual item rsquirew”ts shall be in accordance with fflL-fl-3S510, and
as specified herein.

3.2 A1O requirements. lhe following items must be provided to the device manufacturer by the Custwer as
part of an AID.

3.2.1

3.2.2

3.2.3

3.2.4

3.2.5

3.2.6

Terminal connections and pin assiqn.ents.

Packaqe type (see 1.2.3).

Functi.mal block diaqram.

Functioml descripti.m, terms, and sYmLuls.

Lcaic diawam.

Pin function descripti.a”.

3.2.7 schematic circuits. Schematic circuits in terms of the JEDEC Standard No. 12-3, “CflOS Gate Array
Racmcell Standard” or the Wanufacturer”s ‘CFfOS Gate Array .RacrOceLl Library”.

“?-~An AID contains all essential information (design, test, etc. ) rsgarding a p.srticuL.sr customer
perwnaliz ation of a gate array microcircuit.

3
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3.2.8 Fault qrading. The manufacturing level logic test vectors shall be graded for fault coverage .aing
a ftwlc .icalator. 7he resulting fault coverage shall be reported i“ the 41D. For devices qualified .m or
after 1 January 1991, f.g.lt coverage shall be ❑e.as. red and repmted in .accordame with lflL-STD-S@3, test
method 50f2. for devices qualified prior to 1 January 1991, it is rmt a mquiremmt that fault cove?age be
measumd ad re$ar ted in accordance uirh resr method 501Z; however, my differences between methods med for
fau Lt coverage and reprcing, and test method 5012, shall be noted i“ the AID. For class S only, the fault
coverage of 90 percent ainiwo shall be achieved.

3.2.9 Device electrical performance characteristics. Device ●lectrical per fomsam.t characteristics shall
include dc parametric (see cable 1 herein for minimum req. ireue”t s), f.mtio.al, end tic parameter. All
electrical performance characteristics apply over the full recmmded case operating temperature range and
specified test load conditions. The total capacitive load shall be specified in all s.itchi~ limits and
shall be based on the defined load. Uhen group E qualification or quality conformance inspection is
required, pastirradiat ion test parameters shall be specified in AID.

3.2.10 Timimq diaqram. Timimg diagram shall sh-m all critical interre[oted inputs and cutputs. Timing
diagrams shall .x.ttsist of one or more diagrams showirq crirical interrelaticmships betuem two or more
signals. Timing requirements such as setup and hold times shall also be show”.

3.2.11 gum-in circuit. 7he burn-in circuit shall be as d=scribed on figure 2 herein for the AID device.
The actual values and conditiom for burn-in shall be described i“ the AID.

3.2.12 Ifaxirnu,n paWer dissipation. #aximum power dissipation shall be in accordance with the application
specific design.

3.2.13 Total dose bias circuit (see 4. L.5.1 c).

3.3 Case outlines. Case Outlines shall be as specified in H1L-H-S851O, appmdix C, and 1.2.3 herein.

3.4 Desia., construction, and physica L di!dem ions, The design, c.mstrwri.an, a“d physical dimensirms
sha(l be as specifid in IKL-M-3851O, and herein.

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

3.6 Electrical performance characteristics. Each manufacturer shall submit to the qualifying acti. ity a
data sheet defining the gate army famiky being qualif id. The data sheet shall contain all d. parametric,
.C functional and parametric data, and any other data” which is man.fact.rer-dependent but would be
Umsidemd required by a design engineer. All devices, regardless of rcanufactwer, must meet the ❑inimum d.
parameter Limits in table 1. All electrical ptrformme characteristics apply over the full recommended
case operating temperature hinge. (The standard e.al.atio” circuit (SEC) (see 4.3.2.2) electrical
per fo?m,mce characteristics are as specified in the AID for each manufacturers SEC. )

3.7 Electrical rest requirements. The electrical test requirements for each device class shall be the
s.kgroups in table 11 herein. The electrical tests for each subgrcap are described in the AID (for the “se.
design> and in the AID for each Manufactu?erss SEC. The electrical test requirements shall, as a ❑inimum,
fol(m the ?eq.i remems O. figure 3 end table 111 herein.

3.8 -. Marking shall be in arxordame with R1L-H-3851O. The AID number shall be added to the
marking by the manufacturer. At the option of the manufacturer, marking of the .omtry of origin may be
Omittsd from the body of the microcircuit, but shall be retained .m the initial container.

3.8.1 Total dose radiation hardness idemifier. The total dose radiation hardness identifier shall be i.
accordance with M1L-M-38S1O end as specified herein.

3.9 Additiml Line certification req uirements. In addition to the requimnems of MI L-STD-976, the
foltmfing docummtation shall be provided to the qualifying activity for review md approval. The
documntatien will remain cm file for internsl Gc..emment use omly.

a. Design laycat rules as a manufacr.rer, s conrrnlkd docuumt.
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b, A list of the macros in the manuf.acturec’s -crocell library, macrocell performance data, and
mcrocell simulation verification data (see 4.3.2.3). The procedure(s) and supporting data that
demstr.ate correlation between process .ariacions and macmcelt performance and simulation shall be
provided. The procedure(s) used by the mm. fact.rer for change control and for adding new
aecrocells to the Library shall be provided.

c. Process control mcmitor design used by the manufacture. for qualificaticm emd wafer acceptance (see
4.3.2.1).

d. SEC implementatim i“ the form of a“ AID (see 4.3.2.2 for discussion of this circuit) used by the
manufacturer for qualification and quality conformance inspection. (SEC design detail, test
vectors, and all rcq”i red information will be contained i“ the AID for each manufacturer’s SEC. )

e. JEDEC 12 gate array benchmark set (see appetiix and 4.3.2.4) de Lay simulation data,

f. A l$st of the software packge$ (i”cl.ding naws and current version) used by the manufacturer in
the gate array design process.

g. Design rule check (DRC) and electrical rule check (ERC) software verification. The manufacturer’s
DRC and ERC software shall be run an a design which cnntains knwn rule violations; the output shall
be pres.mted to the qualifying activity and must shw the violations were flagged.

h. Layout versus schematic (LVS) checker. I!anufacturer must de!zonstrate the effectiveness of the LVS
saf tuare.

i. Fault simulators, used for qualification. Documentation use in accordtmce with 3.2.8 herein.

3.10 Functional delay simulation. TO be retained by ma”ufact.rer; simu Lati.m to be derived fm.n each
final application specific electrical design and layout (i. e., Pst-routed design). simulation shall be
done usi~ actual delays as computed from the p(acement and Laywt of the device as it will be fabricated.
Actual delays shall include the contribution associated with the delay thr.wgh the gate, as well as the
ccotrikatian due to actual metal capacitance and leading on the output(s). Using these actual delays, the
application specific design shall inswe that there are no timing violati.ms remainimg in the circuit. Such
timing violations shall include, but not be limited to, setup, hold, critical delay path(s), and circuit
race ccr!dit ions due to variations in process, temperature, and supply voltage. fie Simutated circuit
behavior at the tw (fast and slow) worse case extremes of t.erperature, supply voltage ad process shall be
identical states at the .pecifi& strok time (usually at the end of a typical clock cycle where all signals
are stable). The functional delay simulation shall be approved by the customer before the design is
releasd for production build.

3.11 Layout verification. The manufacturer shall retain the results of fuLL, mask 1=.=1 DRC,S, ERC’S, and
connectivity checks for each applicat io.’specific design. Rule checking will encompass the rules set
provided under 3.9a herein. lhe r.snufacturer will explain any rules not checked and all error reporzs
prcduced by the checker. The LVS check uill emure that the layout matches exactly the logic schemstic
simlated by the application specific integrated circuit (ASIC) designer.

3.12 PQWer rcuti w si.mlation . ~1 To be retained by the mmufacturer; siwlation to be derived fr.am
each final application specific electrical design and Layout. The wrst case simulation of power busses
shall - that at no time shall the localized bus ..rrmt density exceed specification for allowable
current density of the pmer bus material as defimd in H1L-M-3851O. 1. addition, at m Point i“ the power
bus shall voltage levels exceed recommended lR drep values from the respective supply. Power routing
simulaticm must be based upon actual placement of cells within the array. Such a simulation may be driven
by I!onte Carlo methods, or in conjunction with a digital event driven simulator using the selected set of
test vectors.

~1 A manufacturer may use a. alternate methcd for me. routing simulation of specific gate array type
(see 1.2.1) without accounting for specific persotbslizatiom of the array. Such an alternate would
be a worst case simulation of each gate array device type (see 1.2.1) by populating all cell
positions with the uorst case power consumption cells (i. e., lCII percent utilizaticm). Such a

l-? simulation must switch all transistors simuitantously at maxi!rmm rated frequency and operaring
voltage. The contrition to the current density from the output taffers should reflect a TTL load
capacitance of 50 pi.ofarads, as well as the TTL dc (cad current.

5
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3.13 Procedure for .pdatinq certified software packaqes. Each manufacturer shaLL submit to the qualifying
activity, for revieu, the procedure used for a~ro.at of uF&res nmd revisims of certified software
Pckages (see 3.9 f). This procedure shatl outline the method and provide test descriptions re@_dirh3 the
process used to accept lreject updates and revisions r. in-house or commercially supplied software packages.
This requirement Mly applies to software packages used by the manufacturer in the gate array design
process

3.14 Ificrocirc. it qrouo assignment. The devices covered by this specification shall be in microcircuit
grcdp number 123 (see I!lL-M-%510, nppendix E).

4. QUAL17Y ASSURANCEPSOV1S1ONS

4.1 3anpli w ad inspect ion.. *wLiw e~ in,p=crim pro.~ur=. .~i( be i. accordan.= with H1L-M-3851O
and methcd 5C93 of MIL-STD-W3, except a. modified herein.

6.1.1 wafer lot accepra”ce procedure. Each manufacturer shall submit to the qualifying activity for
approval, a Wafer Lot Acceptmce Pmcedu @m. This procedure shall cutline and provide limits regarding the
process used to accept or reject a wafer lot. The procedure shall include:

a.

b.

c.

For class s product, the wafer lot acctptame requirements in methcd 5007 of RIL-sTD-SS3
shall be ❑et. For class B prcduct, the physicaL ❑easurements of wafer ❑etallizat ion,
glassi.ati.m, and gold backin-g shall be in accord.mce with ❑ethcd 5037 of HIL-sTD-W3.

Electrical amas”reme”ts using the process ,a.Xitor (PM). (NOTE: The PM may be dedicated drop-i” or
a set of structures i“ the kerf or scribe Line. )

visual impecticm 03 inc L”de:

1. High magnification examination on a sample basis.

2. Optical test structures to insure alignment, etc.

4.2 Screening. Screening shall be in accordance with methcd 5W4 of HIL-STD-SS3, and shall be conducted
on all devices prior to qualification and quality mnforramce inspection 7he following additi.anal criteria
shall appLy:

a.

b.

c.

d.

e.

f.

Delete the squence specified in 3.1.10 through 3.1.14 of methcd 5034 and substitute lines 1 through
7 of table 11 herein.

Sum-in, method lm5 of HIL-STD-8S3.

1. Static tests (test condition A) using circuit slw.n M figwe 2. Actuat Values
and C.mdit ions for burn-in shall be specified in the AID. TA shall be +125-C
minimum. Test duration for each static test shall be 24 hwrs ni”imum for class
S devices and in nccnrdance with table 1 of ❑ethod 1015 far class 0 devices.

2. Dynamic test (test Wndit ion D) using circuit shown cm figure 2. Act”al .at.es
and Ccmditicms for burn-in shall be specified in the AID. TA sha[l be +125° C
minimum. Test d.rar ion sha Ll be in eccordmce with table 1 of tnetkd 10f5.

Interim and final electrical parameters shall k as specified in table 11 herein.

For CLOSS S devices, post dynamic burn-i”, or class B devices, past static km-i”, e(ectri.al
parameter meas”renm”ts may, at the mamfact”rer O$ option, be performed or i.ct.ded in the final
electrical parameter ?eq”irement..

Constant acceleration shall be in ace,.ardame with test .mndixim D, method 2001 of lflL-sTD-&S3.

For W+ class S rely, a“ altermte procedure to the lCO percent non-destructive bond pull may be
acceptable uith qualifying activity approval. 7his p?ocedure shall be part of the manufar.turer Ss
screening flow and must be available upon request.

6
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6.2.1 Percent defective allwable (PDA).

a. fie PC!Afor static end dynamic burn-in for class S devices shall be 5 percent on s.bgr.n!ps 1 and 7
combined, and 3 percent on subgroup 7 alone. T& PDA for the static bum-ins and the dynamic burn-in
shall b.e based an the exact number of devices submitted to each separate burn-in.

b. Static burn-in 1 .& 11 failures shall be cumulative for determining the static burn-ins PDA.

c. The PDA for class B devices shall be 5 percent on subgroup 1 for static barn-in. Dynamic burn-in is
not required, Lmt ray be used as an alternate screen at manufact. rer, s option.

d. Those devices whose measured characteristics, after bum-i”, exceed the specified delta [A) limits
specified in table Iv herein, or electrical parameter limits specified in cable 111, subgroup 1
(subgrcups 1 and 7 for class S), are defective and shall be removed from the lot. 7he verified
failures divided by the total “umber of devices i“ the bat initially submitted to burn-in shall be
used to determine the percent defective for the bat and the lot shall be accepted or rejected based
cm the sp.scif ied PDA.

4.3 Qualificstim inspection.

.4.3.1 Oualificatic.n inspecrim. Dualificati.m i“spec.t ion shall be i“ accordance with I!1L-H-3851O, and as
specified herein. Inspections to be performed shall be those specified in m$thod 5005 of HIL-STO= and
herein for grcups A, B, C, D, and E im%pectiom (see .4.4.’I thrwgh .4.4.5 herein). 1“ addition, the
five-phased qualification outlimed be(ow shall be performed through the use of the identified qualification
vehicles.

.4.3.2 O.alificatio” phase and .ehicle~.

Oualif icati On Dhase Qualificatica vehicles

Control and stability Process miter (P!!) die
Process reliability Standard ●valuation circuit (SEC)
f!acrocell design and si.rulati.an Kacm test chip set
CAD rwting and post routing JEDEC standard for gate array

simulation benchmark set
Design check software .erificati.m flanufacturer test case

NOTE: OWlif ication of the macro.ell design and simulation, and CAD and fbxt routing simulati.m will be
based on the uan.facturerns ability to design, place rmd t-cure, and mmufacture devices where actual
measured performance characteristics (i. e., propagation delays, rise and fall times, drive characterization,
trigger levels etc. ) are within simulatd device per fomnmce limits (see 4.3.2.4).

4.3.2.1 Process controL and stability. process control rmd stability of dc parameters must be
demonstrated thraugh the use of the mmuf.sctu~erds PI!. The Pfl (either a dedicated drop-in or structures
fabricated in the kerf) shall be designed so that the d. process Pe.ramete,s (ac parameters may be imlud~
as a manufacturer’s opti.m) may be measumd i“ wafer form o? packaged device form. The PM design must be
submitt~ to the qualifying activity for appro.al prior to use for q.alificati.m and must cemtai”, as a
miniwm, the following structures:

a.

b.

c.

d.

e.

f.

.:,
9.

N charnel device (mi”inum geometry).

P channel device (minimum gemetry).

N channel device (large device).

P channel device (large device).

Sheet resistance ❑easurement structure.

Metal step coverage structure. In-line Sc%.ning Electrcn Micrnscvpe (SEH) !mnitor is a“ acceptable
ranitor as approved by the qualifying acrivicy.

Field threshold device(s).

7



fllL-M-3a51016J37A

I

h.

i.

Internetal oxide integrity structure.

contact chains (to be sufficient (e”gth to be representative of the contact resistance). The
contact size must be the same as in the nctual circuit.

1. Iletal to poly (tier. applicable),

2. IWtal 1 to ❑etal 2 (where applicable), via resistance.

3. Gared in.erter chain(s) (for ac measurement; may be jncluded as a manufacturer-s
option).

G. ffeta( to diffusion (where applicable).

For qualification, Plfas cm a minimum of 3 different tots (minimum of 4 PM-S per wafer) shall be measured to
insure the establishment of a statistically valid data base on which a decisi.ao can be made as to whether
th= manufacturer-s process is stable a“d under control. NOIHAM lots recently processed on the certified
line can be used to satisfy this requirement uith the qualifying activity’s approval. (For production wafer
lots, measurement of Pf! parameters will be required for wafer lot acceptance (see 4.1.1 ).)

4.3.2.2 Process re~iability. The process reliability is to be qualified usi~ the manufacturer’s SEC.
lhe SEC design shall be submitted to the q.alifyicq activity for approval prior to use in the form of a
ma””facturer, s AID, a“d as such shall contain the basic information as detailed in 3.2. 1[ shall be
fabricated with the same process that will produce any application specific gate array device under this
detail Specification. The SEC design shall be configur@3 in such a manner so as to evaluate the reliability
of the underplayer designs (diffusions, etc. ) and evaluate uorst case design ru(e conditions on the
persmalizaticm layers. 7he design should utilize library’ macro.?ells to form oscillator rings and also
include test structures which will detect metal-to-metal shorting or opening, and dielectric pinholes duriog
reliability life testing. The SEC shall be implemented on the Largest member (i. e., number deice type wixh
the Laqest number of gates and if applicable with the highest pin count package of the gate array family).
Smaller gate count members of a manufacturers gate array family in the highest pin count package or in
smaller pin counr packages may be qualified by extension (see 4.3.3).

The SEC will also be the main qualification vehicle for the electrical testing which folba.s (6.4.1, L.4.2,
4.4.3, and 4. L.4). Test limits appear in the AID (see table 1 herein for minimum dc parameters) for each
Wmufacturer’s SEC. The electrical tests for each subgroup shall be described in table 111. The SEC shall
be suitable for static bias aging, as life testinq will be performed on this device (see 4.4.3).

4.3.2.3 l!acrocell desiqn and simulation qualification. The macrocetl design and sim.Ilati@n qualification
shall be accomplished in a two step procedure consisting of parameter verification or simulation and
functional verification.

A chip shall be designed to provide access to a set of macrocells to test performance characteristics.
These macrocells are a subset of the JEDEC Standard No. 12-3, “CMOSGate Array Macrocell Standard”;
ream.acell substitutions are allowable only if the manufacturer does not offer a particular Bncrocell, and
such substitutions must be approved by the qualifying activity. The set of macrocel Ls shall inchide:

ftacrocell (*) Description

JIV1 lnverter
JND4 4-input NAND
JA012 2-input AND into 3-inp.t NOR
JLDR1 D latch with reset
JFJKR1 JK flip-flop with active 10. reset
J81T1 77L input buffer
JBICI CHOS input buffer
JSO1 Output buffer
J0m2 3-state 1/0 buffer with putt up

(*) JEDEC naming co”ve”tjo”

8
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The inmnt is to get a representative cross section of macrocell typs (i. e., cOmbinac iona L,
sequential, input, o.rp+ m). Chains shall be formed (when necessary to avoid rise and fall
time measurement problems) and actual performance data o.er the ful 1 operating range shal 1
be taken (a pmvisio” to extract for multiplexing and 110 buffer deLayshall be included).
Delay versus metal .i re length and fancut for the above macrocel 1s shaLL be determined. The
actual performance data shall be submitted to the qualifyimj activity along with computer
prcgram simulation results. TIIe act”.ql per f.am.mce data wst be within the limits predicted
by rhe sim.ilat ion. If wlt i pliers are ussd r.a extrapolate performance at the temperature
●xtremes, such multipliers shall be verified as well.

I 1“ addition, for the .sLmve cr,acrocells, a set of pi”. shall be provided on the test chip for
observability. This wi 11 enable a verification of functionality of the macr.ac.lls. (NOTE:
Inputs and outputs rosy be multiplexed.)

4.3.2.4 CAD rcutinu and post rouri w siotu(nt ion. A chip or set of chips inmrporaring
JEDEC standard No. 12, “Standard for Gate Army LCen.hmark Set,, [see appmdix herein) shal 1
be used to qualify the man.f acturer Ss abi (ity to perform rcut ing and to accurately predict
post routing performance. The qualifying activity may approve the use of an equivalent rest
chip(s) to demcmt rate routing and prsdi ct ion of Wst routing performance. TIM manufacturer
must suhoir to the qualifying activity:

a. The actual ❑easured performance data for each f unct ion in the benchmark over
temperature and voltage.

b. The computer sitmlation performance prediction. The tbv results will remain m
file end the actual ❑easured performance ❑ust f al L betwetn the two worst csse
(i. e., fast bmrse case VCC= 5.5 V at -5S”C and sLw wrse case VCC= 4.5 V at
+123” C) simulation performance prediction limits.

6.3.2,5 Desiqn check software verification. The manufacturer shall verify that the DRC,
ERC, amd LVS software is capable of performing the intendd function. This shall be
accomplished by running a design with known errors against the design check software and
detmmst rat ing that the errors were caught.

.4.3.3 Ilicmcircuit qua Lificatio” extension. For qualification extension if a
manufacturer part 1 qualifies the SEC (i. e., the highest gate -“t array) i. the highest
pin count package type, then lower gate .%u”t arrays in that package type that are
mn”factured identi-lly (i. e., same line, same process) as the SEC My be part 1 qualified
UFO” the approval of the qualifying activity.

a. kwer gate cmmt arrays in liner pin count packages that ere manufactured
idmtically (i. e., ssme Litie, same process) as the SEC may be part 1 qualified

U~.aPP~QVaL of the qualifying activity using another die provided the gate
ut~l~zatvan is 6U percent or greater and by conducting group A electrical tests,
unless otherwise approved by the qualifying activity.

b. Lower pin cant pack.sges f rcio rhe -me package fami lY, and WMe construction and
assembly techniques, may be part 1 qualified without performing additional
qualific.stion testing upon approval by the qualifying activity. If required by
the qualifying activity, package extension qualification testing will be
camd.cted in accordance with H1L-H-3S51O.

I

....
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TABLE 1. DC electrical performance characteristics and Pcstirradiation
end-point electrical parameter limits. ~1 ~1

I I I I I
Limits

I Test I Symb.a1 I Conditions ~Ni” !Hax ~ Unit

J 1

lHigh leve( output ~VOH
I voltage

I_
I

I
I

I I

J I

lLw level output ~VOL
I voltege

+
I

I I

/-+-
lHigh level input ~VIH
I voltage

I
ILOW le.el input ~VIL
\ voltage

I

I

-

I Input capacitance ~[IN

~

TTL ~Ion= ~; 6A
i II

2.4 v

I I I
I lM, O,R, H 2..4

I I
0!0S 110HS 1 PA \vDD

1-0.0s 1I
I ~

IM,D,R,H IVDD

I 1-0.0-3 1 I
i 11

TTL ~10L=2~.0mA 10.4 i v

I II
I !M, D,R, H 0.4

II
C!!QS 110s1 us. 0.0s

I I I
IM, D,R, H 0.05

12:: I I
TTL v

I b I \

I iH, D,R, H i2.2 i i

cHOS I /.7voD /

~
I

IM,D,R,H 1.7vD0 I I
I

I I
TTL 0.8 v

I II
lM, tI, R,H 0.8

II
CHOS 1

~
I I
IH, D,R,H I ~.3VDD \

lFrq=ltlHzat OV flOIPF

I I I
iwtwt i COUT iFrq.1 HHzat OV I i20ipF

capacitance

I I I
lhpn current \llN IVIN= VDDOP VSS

~/
I -lfil:+l~l~ VA

~
I I I IH,D,R,H I -10

J I I

See foatnotes at ●nd of table.
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TASLE 1. DC electrical Derfonzance characteristics and pcsti radiation
end-mint electrical parameter limits - Ccmtinued. II ~/

I I I I
Limits

I Test I Smt Conditions Ini” lm.9x I Unit

)

j Three-stat. / 102 Ivwr VDDO, Vss / -lo
I output leakage I

~+10 ~ PA I

{ current 2/ I
~

I I
IM, D,R, H I -lo I +10 [

fiis table comprises a core set of performance parameters; all pruiucts rqardless of
.mnufacturer, std L b-e within the specified limits.

Limits apply for: -55”c 5 TCS t125”c, VDD= 5 V *IO%.

Measure voltage levels using the msximum lead current specified in the AID for each
output

Asdiat ion hardend technology may hsve a VIHpre-irradi ation minimum Limit of 2.2 V.

This test applies only to non pull up or w1l down devices,

This limit sha~l be -10 pA at -55-C.

This Limit sha(l be +10 PA at -55”C.

TABLE lB. Sinule event phenomena (SEP) test Limit.. ~/ &

I I i VDD.4.5V j Bias for
I Effective [ latch.p test

Device ~ T;~o[;jure [ I!emry
LET I VDD=5.5V

I no upsets I no Latchup

tYw \ pattern I (Hev/(mg/cm2) I LET

~

I
/

~/ This b(.snk tab Le will be filled uhen a qualified vendor exists.
~1 For SEP test conditions see 4.6.5.2 herein.
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[ I

E

&El
Ei

I

-C

t! J-

P1

-JljIjA

i%: q

Al
A2

008 *.006 l--c
ORAZE PADS

DETAIL A

(SEE NOTE 2)

018
MAX

FIGURE 1. Case outlines.
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I I I
I symbol case 4 Case 5 cam 6

I 1111111 Ill
Hi. Nom Max Notes Nin Nom Max Notes )Uin nom I Max Not es

I I I I I I 11301 I I I I
A --- --- .130 I 3 I --- I --- 3 .1301 3

I I I I I I 1 ,1051 I--- l--- llml
Al I --- I --- .105

Ill I 1 --- 1 --- I I 1--- 1---1 I
B .01?4 .CW .012 .W-5 I .ClJ8 .012 .0361 .C08 I .0121

c
I I I,ml I I I I I I

.005 0U7 .010 W7 ,O1o .0351 .007 .0101

1111 II 1111
D. E 2.870 2.870 12.8701

I I I I,,Lm I I 11a511650 11=51
D1, El 1.515 1.525 1.535 I 5 11.445 ‘1.475 I 5

II
D2, E2

II
1.375 BSC 1.2643 BSC 1.5W BSC

II
D3, E3 .6875 BSC

II
.630 BSC .750 BSC

II II
.025 BSC .020 BSC

1=1

.020 BSC

11161111 1111
L .3en I --- I --- .420 I --- I --- 6 .4551 --- 1 --- 6

I 171 I I Jw
N 226 256

I I I I I
J ND I 56 I 81 64 I I 76 I 1

FIGURE 1. Case outlines - continued.
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NOTES:

1. An index mark shall be located within the shaded arc. show..

2. Generic lead attach dcgleg depiction. May be flat lead configuration.

3. Includes lead attach dogleg height and lid height, whichever is greater.

.!.. corner chamfers or notches are optional, but any index corner she 11 be i“ accordance with
JEDEC Pub. 95 Le.adless chip carrier indexi~.

5. Dimension Dl: Exclusive of package anomalies (ceramic particles, etc.). Such anomalies
shall mat exceed .010 inch.

6. Dimension L: The di stance between the body of packoge e“d the packnge lead protection
❑echanism (tie bars, carriers, etc. ).

7. Dimension H: Number of terminals.

8. Dimension ND: Number of terminals per package edge.

9. Regardless of the .irtual Length, the .020 limit ensure a“ accurate, square trim for
subsequent lead f.armi “g tc-d ?egist rat ion.

10. Controlling dimensi.an: Inch.

11. Dimensioning is in accordance with ANSI Yl&.5H - ‘1982.

12. Lead dimension must be within tabulated callouts before solder dip cm tin plate,.

13. All lead finish thicknesses must be i“ accordance with M1L-H-3851o,

14. The increase in the B dimension, as a re.wlr of solder finishes, does not change the posiriomsl
tolerance, .CG9, which is applied at HMC of .010. me total envelope that the leads must
simultaneously reside in is unchanged ard remi”s at .00-9 (.03 + .010 - .M9).

15. The leads on this package style shall be protected from nech.s”ical distortion and damage such that
dimensions pertaining to celat ive leadlbody ,Strue pmsi t ions,, and lead ,ncoplammi ty,, are always
mai ntaimd .nt i 1 the next higher level package attachnnmt process is complete. Package (tad
protection mecha”is,r,s (tie bars, car?iers, etc. ) are “.x show” on the dra.ing; however, tie.
microcircuit devices contained in this package style are shipped for use in Government equipment,
or shipped direct (y to the Govermnent as spare parts or ❑echan ical q“a 1if i cat in” samples, Lead
Utrue ~*jti on,, ~“d ,,cop Lanarity,s protection shall be in pla Ce.

FlGURE”1. Case out limes L Cent inued.
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1.

‘DD
0
I

‘DD
GND

OR
CP

1’
I

<“IN
\

I

\

-
R IR

o---l\ n---l N(M) N(H) I---l\ /\--a

I OUT I
I I

I I
I I

R I IR
o--\l\ l---- I 1 0 1---\ lo/-.o

I I
I

‘1
\

our >
I

I

I

0---> VDD12

0
OPEN

to ‘DD

I
0

GND

NOTES:
1. For stat i. burn-in 1, al 1 inpfts shal 1 be connected to G?/D. Outputs shal 1 be open or connected to

VDD12 to Voo. Resistors are optional on outputs if open. Resi stars are requi red c.. inputs and

outputs connected to VDD. R = 680 ohms to 47 kohms, actual resistor value shall be reflect 2 MA
minimum load conditions.

2. For static burn-in 11, all inputs shall be connected through resistors tO vDD. OutP.ts shaLL be
open or connected to VDD12 to VDD. Resistors are optional 0. outputs if open. Resistors are
requi red on inputs and o“ outp”ta co””ec ted to VDD/2 to VDD. R = W ohms to 6? kOhOs, a.tua 1

resistor value shall reflect 2 d ❑inimum Load conditions.
3. FOP dynamic burn-in, all inputs shall be connected through rhe resistors in Prallel to a comma.

‘D <
t

GND, O, CP. mtpws shall be connected to VOD12 to v ~ through the resistors. Resistor

va ues sha[l be selected to ensure a minimum current of 2. 8 don the O“tp”TS, 680 ohms to 67 kohms
for inputs.

f.. CP . IW kHz t 5oz; duty cycle . 50 *15%; vlH . 4.5 v to VDD; VIL = O *.5 V, transi sition

time < 0.5 @.

5. ‘DD ~ 5.0 ‘inim”.
6. 1 = Input, 0 = output, N (1!) = highest numbered input (output).
7. In the case of multiple VD or vSS pins, all connections shall be tied to the nPproPriaxe @veL.
8. Pin designations determi” ~ by customer’s configuration.

FIGURE 2. Burn-in circuit (device specific)
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vDD

“O.AE{R “ou,..~f

v. =
S3

=

Norma1 outputs Three-state outputs

t PHL

t

“.: i :$

t PLH

99X
t

90X ‘OH

OUTPUT t THL2 -. 50%

t

50%

lox lox
‘OL

‘THL1
‘TLH i

t TLH2

9 ox = ‘OH

50%

10X
— = ‘OL

t PZL t PLZ

liAVESHAPE

FIGURE 3. Switchinq time test circuit and waveforms.
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NOTES:
1. CL is determined by the specific autoh!atic test equipment (ATE) being utilized, plus jig and

probe capacitance. The total load shall be specified in AIO and aLl suitchin9 test Limit shaLL
be based on the defined load.

2. input pulse shall have the following characteristics:
* . tf s “S; PRR s 1 MHz duty cycle = 50%

3. A!l used inputs are tied either to g.. or GND
4. t ~1 - tTH
5. $~,s clos#d~r~~~L{~~\~~n-t~a~a ~~ac tests, except o.tp.r enable tests.
6. S1 and 53 are closed while S2 is OPen fOr tpzH test.

S1 and S2 are closed while S3 is oPen for tpzL test.
7. R.? = 1 kohm for three-state output.

S2 is determined by 10H at V “ * 2.6 V for non three-state .utwt,.
~“?”8. RI is determined by 10 (rmn with VDO -.05 V minu$ the current tO grOund thrOu~ R2.

9. Witching tests shall e performed utl lizing load circuits shoun, or the equivalent.
10. Functional input test conditions shall be in accordance with HIL-STD-S83, ❑ethod 5LSJ4

FIGURE 3. Switchi.q time test circuit end waveforms - C.mtinucd.
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TABLE 11. E1ecrrica( test requirements.

I 1 I subgroups
I Line no. I MIL- STD-S83 tesr rcqui rements i Class S I [1.,s B

11

dwi ces devices

I
Interim el.ectrica( mwameters (methcd 5(X74.) 1, 7 1

12 I
Static burn-i. 1 (method 1015) Requi red Nor requi red

I

/3 j Same as line 1
1!1;
IPLus delta I ---
I(A) limit I

1 I I 1,7 i

16 I
I Static burn-in 11 (methcd 10f5) I Rrnui red Requi red

I

]5
/ II ~1I

I Same es line 1
/ If 2121

I P1”s (A) I PLUS (A)
I limit I limit

J 1*,7* 1*

16 I
Dynamic burn-in (method 1015) Rewired Not requi red

I j

~? I Same .9s line 1
I II ~t
I PLUS (A) I
I Limit I

J I 1*,7* 1*
I I

\8
I I
I Final electrical test parameters (method ~ li,~3,7*, \ l*,Y3!i,8, I

SW) I 8,9,10,11 9,10,11
I I I 1

I I
/9 I Group A test req.iremmt$. (methcd StOS) I 12,34,7, I 1,2;{ ,4,7,8, i

I 8:9,10,11 I 9,10.11

/ 10
I
I Group 8 .snd-poim electrical parameters

Ii/>/l
I 1,2,3,7,8, I 1

I (method 5C05) I 9,10,11 i
IPIUS (A) I

I limit

I 11
I II

I Group C end-point electrical p%mneters WA 11,2
(methcd 5005) PLUS (A) limit

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

(method 5035)

/ 13
I t
I Group E end-~int electrical parameters 11,7,9 ~ 1,7,9

(methcd 5003)

(A) indicates a delta limit shall be required per table IV and the delta values shall be
co~td with r.efermce to the previous interim elect vi cal parameters.
(*) POA applies (see 4.2.1).
The device manufacturer may, at his option, either complete the required electrical carameter
measurements, including delta ❑easurements, within 96 hours after ~rn-in cw@et ion” (rem.a L of
bias); or may complete the rccpi red electri ce.1 ❑easur.sm.mts without delta measurements wi thin 2L

* hours after b“r”-i” completi.m (removal oi bias).
51 Capacitance testin~ (see 4.4.ld).

Electrostatic disc~arge sensitivity arzd latch-up tests require .5ubgrvup 1 only

18
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.4.4 Guali W conformance inspection. Ouali ty con fommmce inspection shall be in accordance with
H1L-H-3451O. Inspections to b? Vrformed shall be thse specified i“ ❑ethod SW of RIL-STD-.W3 and herein
for groups A, B, C, O, and E inspections (see 4.4.7 thrwgh 4.6.5).

.4.6.1 Group A inspect ian. Gmp A impect ion shall be in accordmce wirh rable 1, ❑ethod 5025 of
HIL-STD-283 and as follows:

a.

b.

c.

d.

e.

.t.li. ~.l

a.

b.

c.

Test requirements shall be as specified i“ table 11 herein and as follows.

The vehi c le. to be used for the group A inspect icn are as follmfs:

1. Oualificati.m - SEC.

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

Subgrcups 5 ard 6 of table 1, method 5W5 of I!lL-sTD-SS3 shall be omitted.

Subgroup 4 (CINand CouTmeasurements) shall be ❑easured only for initial qualification and after
process or design changes which may af feet the value. Sspaci tance sh.al 1 be ❑easured between the
designated terminal and Vssat a frequmcy of 1 HHz. Gne pin of each inputhutput driver
(buffer) type shall be tested on each sample size. A minimum sample size of five devices with
zero rejects shall be required.

switching and functional testing shall be per f.arad using the circuit cnnfiguratim shown on
figure 3 herein or equivalent.

Attermte wow A method. me alternate group A method may be used providd that:

Inspection lot size is less thm 500 devices.

Final electrical test shall ensure that the elect rica( requirements of table 11 are
met

Al 1 test software and procedures are under document control.

4..$.1 .1.1 In-lim verification testi”q.

a. For each test setup (and operator for manual testing), pmductian runs correlation
unit to assure that the accuracy requirements of 4.5.2 in MI L-STD-B93 are being met

b. Testing is performed using the verified setup.

c. At the completion of testirq utilizing, the verified setup (nnt to exceed eight
Imurs ar.d at the change of operators), a separate party (w or a designate) then
verifies the production testing by:

1. Checking visual lY to verify that the correct fixture, equipmmt, sOf tware,
ad procedure(s) were used.

2. Actual testing of cmtrd led krmwn god device .ti li zicq the fixtures,
setups, software, and procedures that were used by production. Vari.b Les
data for al 1 required group A tests shal 1 be read and recorded for the
wntml led unit. This data shall be maintained with the lot.

3. ~e v,crif yi~ Wrty stil 1 stamp or sign the lot travel her to attest that
the abeve data meets the test requirements ard that al 1 of the above i terns
w=re per form@d and were found ro. be acceptable.,

4. Failure of the verification tesr shail reg”ire, as a ❑inicwm., engineering
to perform a detai led revien of hardwa r=, “softuare, setup, and ~rts. If
engineering locates the problem, .s one time only 100 percent retest to a 1(

;,. 9r~P A rwui rements for all devices that were under wnsiderat ion fo,
acceptance sha 11 be req.i red. If the engineering revi eu does mot locate
the problem, the veri f i car ion unit shal 1 undergo fai lure a“a Lysis before
retest ing the lot.
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I (.) If fai Lure an.alysis locates the problem, the entire g-p of devi m.
being cons idered for acceptance at the time of the fai lure cay be
retested for appropriate subgroup(s) acceptance one time only by
repeating this group A method.

(b) If the f.si lure analysis does not specifically locate the problem,
the lot may be considered f.a? acceptance one time cmly by lW
percent retest in.g of all the de.i ces of the group A req.i rements and

by reP,ating thi. gr~p A method.

4.4.2 Gro.P 8 inspection. Group B inspecticm shall be in accordance with table 11, ❑mtkd 5~ of
MIL-STO-863. Electrical test rcq.ire!dents shall be as specified i“ table 11 herein, and .s follo.s:

a. The vehicles r. be used for the group B impect icm are as fol lows:

1. Qualification - sEC.

2. Guality Ccaforibmce inspecti.m - actual user device (via the AID)

b. Snd-point electrical parameters shal L be as specified i“ table 11 herein. Delta limits shall apply
only to subgrcap 5 of group B inspection for class. S and shall consist of tests specifitd i“ table
IV herein.

c. A latch-up test sha 11 be performed o“ a special subgroup using a“ LTPD of 15. One of each input
and catput configuration (i e., buffer) of the device under test (DuT) sha(l be subjected to a
currem pulse of 2150 MA amplitude and 5W MS duration tinder the f.allowimg conditions:

1. WO= ‘5.5 V, VSS= GNU.

2. TA = +1.25” C.

The selected pin will be subjected to the current pulse, .hi le lDDis monitored for latch-up.
Untested inputs shall be tied to *VDD. Untestti mtputs shall be open. The device shall pass all
elect ri cal tests (subgroup 1 ) af tw latch-up eva hat ioms have bee” performed.

d. Lstch-up sensitivity and ESD tests shall be perforrd o. a special s@roup for qualification a“d
after i“~t or outpur buffer design changes.

e. The following sample pl.m shall be used in lieu of tnble 11, methcd 5CIJ5 of
HIL-STD-8B3 for c lass S, group B, s.tgmup 5 when the ins~c.t ion lot size is Less than

.?(TI devices. A sample with LTPD of 10 shall be chosen and submitted to tests. The samples shall
be selected proport innately f rc.m the sublets to meet the rqui red LTPD sample size.

Steady-state life test, ❑etkd 1005 of HIL-STD-BB3.

1. Use life-test condition A or D and the circuit mfigurat ion shwn on figure 2.
The life resr ci.-c”ir scheratic shall be submitted to the qualifying activity
for approval prior to use (for q“ali f i cat i.m cmly).

2. Test duration: 1,W3 hours, except as permitted by methcd 1005 of HIL-STD-&33.

3. TA = +125°C minimum.

f. When metal-glass die attach material is allowed, the die pull test (methcd 2027 of HIL-STD-S83) may
be per fo?md i“ Lie. of che die shear test (methcd 2019 of HIL-STD-.9S3).

22
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6.4.3 Gr.Wp C inspection. Grcup C inspection shall be in accordance with table 111, method 5005 of
IcIL-STD-863 and as follows:

I a.

b.

I c.

d.

I e.

QuaLi f i cat ion and q.al icy conformance inspect ion sha 11 be performed cm the nw!.facturer’s SEC.

End-Pint electrical parameters .haLL b.s as specified in table 11 with limirs sh.mn on the AID
covering the manufacturer, s SEC (see table 1 he?ei” for minimum d. parameters).

Steady-state Life test, methad 1005 of HIL-STD-5S3.

1. use life-test condition A or D using the SEC end the circuit con figurate.m shown on figure 2.
The life test circuit schematic shall be submitted to the qualifying activity for approval
prior to use.

2. Test duration: l,OLSJ Imurs, except as permitted by method 1CH35of NIL-STO-Wf.

3. TA = W25°C ❑inimum.

TCW following samplimg plan shall be used in lieu of table 111, mcthcd 5Cl15 of IcIL-STD-88S for all
group C subgrwps: A sample of 10 SEC devices shall be chosm and submitt@d to test uith ma
fai Lures allowed. If mat more than 1 failure is found in the first sample of 10, a second sasple
of 10 SEC devices is permitted with no furth=r fai lures allcmd.

End-peim electrical parameters for .1.ss B, life rest shall be as specified i“ table 11 herein.
Delta limits shall apply only to subgrcap 1 of group C inspection and shall consist of tests
specified in table IV herein.

4.4.4 Gr.aup D im?pectio”. Greap D inspection shai( be i“ accordance with teble IV, method 5(?35 of
NIL-STD-88S. End-point electrical parameters shall be as specified in table II herein. The SEC shall be
used for grcup O inspection whmever practical; for sma[ 1.. packages where the SEC camat be used, another
die m.w be used cmovided the uate utilization is .50 oercenz or greater, unless otherwise approved by the
.qualif~ing activity. Group D-inspection shall be performed i“ ~ccwdance with H1L-Ic-3851O, section 4.5, or
as defined below:

a.

b.

c.

d.

L.6.5

If mare than one package type within a case outline fami(y is q.alif id, then the group D
inspect icm shall be rotated between the qualified package types. A different package type shal 1 be
tested every three mnths based on the inspect km lot date cede.

If a package type is skipped in the rotation due to the absence of pt-duction, then the first lot
of the skipped type shall receive grwp D insp.xt ion. TIIe successful completion of this package

tYW s~L L estabLish a new three-~th W,iod before the next wckage type in the rotation is
selected for group O inspection.

Fai lure of a group D subgroup sha 11 di scent inue coverage of al 1 package types within the case
outline family. Lot-by-bat inspection shall ix initiatd unti 1 three consecutive bats pass. The
package type uhi ch fai led the subgroup shal 1 not be shipped unt i 1 that package type has
successful ly passed the previously fai led subgroup.

C.mstant ac~elerat ion shal 1 be performed using test c.ndi t ion D.

GMULI E inspection. Group E inspection is requi red only for parts intended to be marked as
radiation hardness assured (see 3.8.1). llHA lC.CIS shall be i“ accordance with H1L-H-3S51O.

4.4.5.1 Total dose testinq. The devices shal 1 be subjected to RHA tests in accordance with l!lL-STO-883,
method 5UJ5, table V. The devices shatl be subjetted to radiation hardness as%wance tests as specified in

I M1L-N-3E51O for the RHA level being tested.

1 a. The vehicle to be used for the group E inspection are as follows:

1. Qualification - SEC, or alternate qualification vehicle as approved by the
qualifying activity. RHA tests sha(l be performed thrcugh each level or the F(HA
requirements.

I 2. Quality conformance inspection - actual user device (via A1O)
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1 b.

I
c.

ltlL-N-38510/.$37A

Prior to and during total dose irradiation, each selected samgle shall be assembled in its
qualified package. RHA samples need not be tested at -55°C O. +125°c prior to total dose
irradiation.

Prior to and during total dose irradiation, the devices shall be biased to the worst case

I conditions established during characterization of the devices.

.,

d.

e.

The samptes shall pass the specified grwp A electrical parameters for subgroups specified in table
11 herein, and ❑eet the post irradiation end-paint electrical parameter limits as defimd in tabk
1 and the AID at TA = +25° C, ,5” after expxure.

RHA quality conformance inspectim sample tests shall be per formti at the RH,4 level specified in
the acquisition document or to a higher qualified level.

4.4.5.2 Sinqle event phenomena (sEP). SEP tesrimg shall be required on class S devices. SEP testing
$h8Ll be performed on SEC or aLteroate SEP vehicle as approved by the qualifying activity at initia L
qualification .ard af rer any design or process changes ihich may affect the upset or Le.tchup character st i .s.
Test four devices ui th zero fai lures. ASTM standard Fl192~ may be used os a guideline when performing sEP
testing. 7he test conditions for SEP are as follows:

a. The ion beam angte of incidence shal ( be normal to rhe die wrface and dO degrees co the normal,
inclusive (i. e., 0- s ang(e s 60-). No shadowing of the ion beam due to f i xt.rin.j or package
related effects is allowed.

b.

c.

d.

e.

f.

9.

The flwnce shall be z 107 ions/cm2.

The flux shal~ be between lL? and 105 ionlcm21s. me cross section shall be verified
to be flux independent by rueas.ring the cross section at two fhx rates which differ
by at least an order of magnitude.

The particle range shal L be z 20 microns in silicon.

The test temperature shall be +25-C a“d the maximum rated operating temperature
*lo”c.

Bias conditions shall be VOO= 4.5 V dc for the upset meos.rer,e”rs a“d VDO= 5.5 V d.
for the latchup ❑ess.reaems.

For SEP rest limits see table 1S herein.

4.4.5.3 When specified i“ the purchase order or contract, a copy of the folbawi~ additional
data shal 1 be supplied.

a. RtfA delta limits..

b. SHA upset levels.

c. Test conditions (SEP).

d. Number of “pets (SEP)

e. N.mbeP of transients.

f. Occurence of km ch”p.

6.5 Hethcds of inspection. Iferhcds of inspection shall be specified as follows.

4.5.1 Voltaqe and current. ALL voLtage values given are referenced to the ❑icrocircuit
ground terminal. Currents given are conventional and positive tie” fkawi”g into the referenced
terminal.

4.5.2 Bwn-in a“d life test CW1 down procedures. Uhen the burn-in and 1if e tests are

c~Let~ a~ Pri.r tO remval of bias voltages, the DUT shall be coaled to within 10”c of
their pmer stable condition at rwm temperate; the”, electrical parameter end-point
measwemc”ts shal 1 be performed.
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TABLE IV.

I!1L-H-3851OKAI7A

Burn-in and life test delta limits at +25”c.

i Parameter 1/ 1 Device Types !

All L

LDD 1=10% or 35 PA whichever I
I is qreater

~1 The above parameter shall be recorded
before and after the required burn-in
and life tests to detecm<ne deltas (A).

4.5.3 Ouiescent supply current ( lCIDtest). Uhcn performing quiescent supply current
measurements (lDD), the meter shall be placed so that all currents flow through the meter.

5. PACKAGING

5.1 Packa.ainq req.i rements. TIIe requirements for packaging shal L be in accordance with
HIL-!I-3851O. In addition, wherever practical, al( devices shall be in contact with a
conductive saterial uhich shorts all leads together to prevent e(ectmstatic damage.

6. NOTES

(This sect ion contains information of a genera 1 or explanatory nature that may be helpful,
but is not mandatory. )

6.1 lntetied use. Hi.crocirc. its conforming to this specification are intended for use for
Government microcircuit applications (original eq.ipmmt), design app[ic.acio”s, a“d logistic
purpas es.

6.2 Orderinq data.

6.2.1
I

a.

b.

c.

d.

e.

f.

9.

h.

i.

j.

Acquisition re.wirements. A.q.isit ion documents shall specify che following:

CwpLet= PIN (see 1.2).

Requirements for delivery of one COPY of the quality conformance inspection data
pert inent to the device inspection lot r. be suppli ad ui th each shipment by the device
manufacturer, if applicable.

Requirements for certificate of compliance, if applicable.

RWi rCM.StItS far Imtif i cat ion of change of product or process to the ccntrm.ting
activity in addition to notification to the qualifying activity, if applicable.

Rtq.i remmts fOr fai Lure a~Ly, i% inc Ludi~ r~ui r~ test c~di tiOn Of •et~ 5M3 Of
fllL-STD-Wi, corrective acticn, ad repmticq of results, if applicable

Rcqui rements for pr.duct assurance options.

Rwirements fOr specia L ~rriers, (end Lcwths. Or lead fOrmi% if appLi~bL=.

Requirements for “JAN” marking.

Requirements for AID provided to the CIFmufacturer; see 3.2.

Requirements for total dose radiation testing (see 3.8.1 and 4.4.5), if applicable.

I

,., 6.3 L~i.tic sup!m rt. Unless otherwise specified, microci rcui ts acquired for Government
lqistic suowrt will be acquired to device class B (see 1.2.2), and lead material and fin+sh C
(See 3.5). Longer lecqth leads and lead forming shall not affect the PIN.
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6.4 ~.
the dischnrae of

MOS devices must be handled with certain precautions to avoid damage due to
accumulated static charge. These CROSdevices are fabricated with a silicon

a.ste techno~cav, in. l“dina innuc Lwatect%, which reduces the s“scept ibi li ty to damage;. .
however,

a.

b.

c.

d.

e.

f.

. . .,.
the fol lo. i ng handling practices are recommended:

Devices should be handled on benches with conductive and grounded surface.

Ground test equipment and tools.

Hand1ing of devices by the Leads should be avoided.

Devices should be stored in conductive f.aam or carriers.

Avoid uses of plastic, rubber, or silk in !!0S areas.

naincain relative humidity above 50 percent, if practical.

6.5 Abbreviations, svmbols. and definitions. The abbreviations, symbols, and definitions
used herein are defined in M1L-H-38S1O, HIL-STO-1331, and as follows:

CIN------------ -------- Input terminal -tO-GND capsci tance.

GOD----------- --------- Ground zero voltage potent ial.

ADD------------ -------- Quiescent supply current.

‘A -------------- ‘----- Free air temperature.

ADD--””-------” -------- Positive supply voltage.

6.6 !tanufacturers, desiq.at ions. IWwfact.rers of device types on this specification are
designated as shown in table V herein. This does not imp(y qualification or certification,
refer to QPL-38510 for information regarding qualified sources.

TABLE v. Manufacturerss designations.

I 1111 II I I
J B c D E F G H
Il!osr;kt I I
I Thompson I UTMC / GE / LS1 / Motorola / T1 ~ Siliconix [National I

J I I I

6.7 Substitutability. The cross-reference information below is presenrd for the
convenience of users. Microcircuits covered by this specification will functionally replace
the listed generic- i”d.stry type. Generic-ir?d.stry microcircuit types may not have equivalent
operational per foro-?.nce characteristics across military temperature ranges or reliability
fnctors equivalent to MIL-M-38510 device types and may have slight physical variations in
relation to case size. ~e presence of this in f.amaticm shal L cot be deemed as permitting
substitution of generic-industry types for M1L-M-3851o types or as a waiver of any of the
provisions of fllL-M-38510.

Military device Manufacturer specific generic-industry
type type

Of through 20 See listsd !aanufacturer, (6.6 and table V) data sheets

6.8 Chanqe, from previous issue. Asterisks we not wed i“ this revision to identify
changes with respect to the previous issue due to the extensiveness of the changes.
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APPENDIX

GATE ARSAY BENcHHARKSET

10. SCOPE

I 10.1 =. This a~ndix umtains benchmark descriptictn numbers from JEDEC Standard
No. 12, “Standard for Gate Array Benchmark Set” as required by 4.3.2.4 CAD rcating and pJst
routing siwlat ion herein.

I 20.

30.

Sol

APPLICASLE ~CUf!ENTS. This section is not applicable to this appendix.

REOUIREMENTS

Benchmark number descripticm.

1.

2.

3.

.4.

5.

6.

7.

8.

4-bit ALU, similar ro 54S3Sl

id-bit ALU, similar to 54S3S1

4-bit rotator

16-bit rotator

8-bit regisrer

8-bit upldmm counter

3- to 8- deccder, similar to 54s138

9-bit parity generator, similar to 562S0
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