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This specification is approved for use by all Depart-
ments and Agencies of the Department of Defense.

P R TP

1.1 Scoge. This specification covers the detail requirements fdr ménoiithic
eilicaon nolar, semicustom {gate array) devices. Two product assurance classes
(B and S) and a choice of case outline/lead finish are provided for each type, and

are reflected in the complete part number.

1.2 Part number. The part number shall be in accordance with MIL-M-38510, and as
specified herein,

1.2.1 Device type. The device type (total number of usable gates) and’czrsuit
. - n = = .. . e oa o . . P T I A E R S, o iad o A n -~ d - -
organization shall be as 1dentiflied in ithe speciTic ailered iiem drawing (Ai1D) and as
follows:
...... Vol BN S
Device Lyge LvirTCuiv
01 < 1000 gate, gate array
02 < 3500 gate, gate array
03 < 5000 gate, gate array
1.2.2 Device class. The device ciass shall be the product assurance level as
defined in MIL_M-38510.
1.2.3 Case outiine. The case outiine and letter shail be in accordance with
M1L-M-38510, appendix C.
Letter Case outiine Manutfacturer
X P-AF (148-pin), square pin grid array A, B

1.3 Absolute maximum ratings

Current mode logic (CML) supply voitage - - - 6.0 ¥ dc
TTL supply voltage- - . 7.0 V dc
Supply voltage range VCC' I -0.5 Y dc to 7;0_V dc
Supply voltage range Ygg- - - - = - - = - - - +0.5 ¥ dc to -7.0 V dc
Input voltage range - - - - - - - - - = - - - Yee to VYoo
Input current continuous- - - - - - - - - - - -30 mA to 1.0 mA
Yoltage appiied to open-collector outputs

in off-ctate- - - - - = « o o o o 4 - - - - -Q:S Y dc t0 7.0 V dc
Thermal resistance, junction-to-case (SJC)- - 12°C/w
Junction temperature (Ty) - - - - - - - - - +140 C
Mayimum nower fhceinafinn A e e e m- = e e = = 14 W

|"Beneficial comments (recommendations, additions, deletions
| which may be of use in improving this document should be a
| Development Center (RBE-2), Griffiss AFB NY 13441-5700, by
} S}andard1zation Document lmprovement Proposal (DD Form 142
| his document or by letter,

using the se]f add
appearwng at the

o

—c a

3

1]

w

w

®

a

a4

o

>

[
Im

™

4 >

AMSC N/A FSC 5962
DISTRIBUTION STATEMENT A. Approved for public release; distribution is uniimited.




MIL-M-38510/600

Veel CML Yogic supply voltage- - 2.97 minimum to 3.63 maximum YV dc
{(reduced power)
yeel CML logic supp]y voltage- - 4.5 minimum to 5.5 maximum V d¢
Vee2 TTL 1/0 supply voltage- - - 4.5 minimum to 5.5 maximum V dc
EEl (reduced) CML supply voltage. - . - - -3.63 minimum to -2.97 maximum V dc
Vepy (ECL 100K) CML supply voltage- - - - - -4.95 minimum to -4.05 maximum V dc
Vepy (ECL 10K) CML supply voltage- - - - - -5.72 minimum_to -4.68 maximum V dc
Ter Case operating temperature- =55'C to +125°C

2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specification and standard. The following specification and standard form 2
part of this specificat1on to the extent specified herein. Unless otherwise
specified, the issues of these documents shall be those listed in the issue of the
Department of Defense Index of Specifications and Standards and supplement thereto,
cited in the solicitation.

SPECIFICATION

MILITARY
MIL-M-38510 - Microcircuits, General Specification for.
STANDARD
MILITARY
MIL-STD-883 - Test Methods and Procedures for Microelectronics.

[ranine ~f +ho enardfiratdinn standard iRl1drmratinme manuimrad Ky rantwartnnme in

LLvupico (oA 1 wne S TLilivacvivii, >Lotiuar u, ullu pUUIILuLlUIIa TEYuUITrNoTu Uy GwuiiLtracvevi o 101
connection with specific acquisition functions should be obtained from the
contracting activity or as directed by the contracting activity.)

2.2 Other publications. The following documents form a part of this specification
Eo the exf*nt spec1fied ‘herein. Unless otherwise specified, the issues of the
NAritman i s ~ - - 11 I [ 1 - P AN YOO

documents which are DOD adopted shall be those listed in the issue of the DODISS
specified in the solicitation. Unless otherwise specified, the issues of documents

not listed in the DODISS shall be the issue of the nongovernment documents which is
current on the date of the solicitation

ELECTRONIC INDUSTRIES ASSOCIATION (EIA)

JEDEC Standard No. 12-X - Bipolar Gate Array Macrocell Standard.
JEDEC Standard No. 12 - Standard for Gate Array Benchmark Set.

(Applications for copies should be addressed to the Electronic Industries

Association, 2001 Eye Street N.W., Washinygton, DC 20006.)

(Nongovernment standards and other publications are normally available from the

organizations which prepare or which distribute the documents. These documents also
may be available in or throuyh libraries or other informational services.)

2.3 Order of precedence. In the event of a conflict between the text of this

specification and the references cited herein (except for associated detail
Qupr1f1raf1nnc cnnr\f\ra?1nn sheets or MS cstandardce) the text of this speci

call LIRS I O NTT LS, Vi TS S L@iiuari Us /., [ LR w13 SpvT

shall take precedence. Nothiny in this specification, however, shall supersede
applicable laws and regulations unless a specific exemption has been obtained.
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3. REQUIREMENTS

3.1 Detail specification. The individual item requirements shall be in accordance
with MIL-M-38510, and as specified herein.

3.2 Altered item drawing (AID) l/requirements. The following items must be
provideH to the device manufacturer by the customer as part of an altered item
drawing:

3.2.1 Terminal connections and pin assignments.

3.2.2 Package type selected from manufacturer's offering and in accordance with
MIL-M-385T0, appendix C (see 1.2.3).

3.2.3 Functional block diagram.

3.2.4 Functional description, terms, and symbols.

3.2.5 Logic diagram.

3.2.6 Pin function description.

3.2.7 Schematic circuits. The schematic circuits shall be in terms of the JEDEC
Bipolar gate array macrocell standard (whenever possible). Until JEDEC documentation
becomes avaflable, the schematic circuits shall be in terms of a qualifying activity
approved manufacturer bipolar gate array macrocel) standard {(whenever possible).

3.2.8 Test vectors. The test vectors must, as a minimum, detect 95 percent of all
detectable single stuck-at-0 and stuck-at-1 faults. (An uudctectab!e fault is
defined here to be a fault for which it is shown that no test or set of tests can
detect it. An example would be an unused output of a flip-flop.) The qualifying
activity shall approve the particular fault simulator. The vectors shall be supplied
on magnetic tape and shall be identified by test tape number and revision letter.

3.2.9 Device electrical performance characteristics. To include dc parametric
(see table I herein for minimum requirements), ac functional and ac critical paths,
as selected from the manufacturer data sheet. Electrical performance characteristics
apply over the full recommended case operating temperature range.

3.2.10 Timing diagram. The timing diagram will show all critical interreliated
inputs and outputs. 7Timing diagrams shall consist of one or more diagrams showing
critical inter- relationships between two or more signals. Timing requirements such
as set-up and hold times shall also be shown.

3.2.11 Burn-in circuit. The burn-in circuit shall be as specified on figure 1
herein for the AID device.

3.2.12 Maximum power dissipation. Per design.

3.3 Case outiine. Case outiine shall be as specified in MIL-M-38510 appendix
and 1.2°3 herein.

3.4 Design, construction, and physical dimensions. The design, construction, and
physicaT dimensions shall be as specified in MIL-M-38510, and herein.

3.4.1 Silver-filled giass die attach. The use of silver-fillied giass die attach
materia)l T allowed, subjJect to requirements as outlined in DESC-EQM letter 84-663,
dated 16 May B84, entitled "Silver- Glass Die Attach Requirements MIL-M-38510,

FSC 5962.7

3.5 Lead mater1al and finish. The lead material and finish shall be in accordance
with MIL-M-38510.

17 An altered item drawing, (AID) contains all essential information
{design, test, etc.) regarding a particular customer personalization of a gate

array microcircuit.

< w1l =170 hrt
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3.6 Electrical performance characteristics. Each manufacturer shall submit to the
qualifyTng activity a data sheet defining the gate array fam11y being qua11f1ed. The
data sheet shail contain all dc parametric, ac functional and parametric data and any
other data which is manufacturer dependent but would be considered required by a
design engineer. All devices, regardIess of manufacturer must meet the minimum dc
parameter iimits in table 1. A1}l electrical performance characteristics apply over
the full recommended case operating temperature range. [(The Standard Evaluation
Circuit (SEC; see 4.3.2.2) e1ectr1ca1 performance characteristics are as specified in

_______

the AID for each manufacturer's SEC).

3.7 Electrica] test requirements. The electrical test requirements for each device

oYY
ctass shall be the subgroups 7n table Il herein. The electrical tests for each

subgroup are described in the AID (for the user design) and in the AID for each

manufacturer's SEC. The electrical test requirements shall as a minimum follow the

requirements of figure 2 and table Ill herein.

3.8 Marking. The marking shall be in accordance with MIL-M-38510. The altered

item drawing number shall be added to the marking by the manufacturer. At the option

of the manufacturer, marking of the country of origin may be omitted from the body of
the microcircuit, but shall be retained on the initial container.

3.9 Additional line certification requirements. In addition to the requirements
of MIL-STD-376, the following documentation shall be provided to the qualifying

activity for review approval. This documentation will remain on file for internal

Government use only.

a Desgi
a. ves

-
v

ign/layout rules as a manufac

o+

urer's controlled document.

b. A list of the macros in the manufacturer's macrocell 1ibrary, macrocell
performance data and macrocell simulation verification data {see 4.3.2.3).

A description of the process used by the manufacturer for adding new
macrocells to the library shall also be provided.

c. Process control monitor design used by the manufacturer for qualification
and wafer acceptance {see 4.3.2.1).

d. Standard evaluation circuit implementation in the form of an AID (see
4.3.2.2 for discussion of this circuit) used by the manufacturer for
qualification and quality conformance inspection (SEC design details, test
vectors, and all required information will be contained in the AID for each

cry

manufacturer's SEC).

e. JEDEC gate array benchmark set (see apendix A and 4.3.2.4) delay simulation

4 s

aata.
f. A list of the software packages (1nc1uding names and current version) used
by the manufacturer in the gate array design process.

g. Design Rule Check (DRC) and E1ectrical Rule Check (ERC) software
verification. The manufacturer's DRC and ERC software shall be vun on a-
design which contains known rule violations; the output shall be presented
to the qualifying activity and must show the violations were flagged.

h. Layout Versus Schematic (LVS) checker. Manufacturer must demonstrate the
effectiveness of the LYS software.

i. Fault simulators, used for qualification.

-
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3.10 Functional delay simulation. To be retained by manufacturer; simulation to
be derived from each final application specific electrical design and layout (i.e.,
post-routed design). Simulation shall be done using actual delays as computed from
the placement and layout of the device as it will be fabricated. Actual delays shall
include the contribution associated with the delay through the gate, as well as the
contribution due to actual metal capacitance and loading on the output(s). Using
these actual delays, the applfcation specific designer shall insure that there are no
timing violations remaining fn the circufit. Such timing violations shall include,
#but not be 1imited to, setup, hold, critical delay path and circuit race conditions
due to variations in process, temperature and supply voltage. The simulated circuit
behavior at the two (fast and slow) worse case extremes of temperature, suppl
voltage, and process shall be identical states at the specified strobe time (usua11y
at the end of a typical clock cycle where all signals are stable).

3.11 Layout verification. The manufacturer shall retain the results of full, mask
level design rufe checks, electrical rule checks and connectivity checks for each
application specific design. Rule checking will encompass the rules set provided
under 3.9a herein. The manufacturer will explain any rules not checked and all error
reports produced by the checker. The LYS check will ensure that the lTayout matches
exactly the logic schematic simulated by the application specific integrated circuit
(ASIC) designer.

3.12 Power routing simulation 2/. To be retained by organization performing the
simulation; derived from each final application specific electrical design and
layout. The worst case simulation of power busses shall show that at no time shal)
the localized bus current density exceed specification for allowable current density
of the power bus material as defined in MIL-M-38510. 1In addition, at no point in the
power bus shall voltage levels exceed recommended IR drop values from the respective
supply. Power routing simulation must be based upon actual placement of cells within
the array. Such a simulation may be driven by Monte Carlo methods, or in conjunction
with a digital event driven simulator using the selected set of test vectors.

3.13 Procedure for updating certified software packages. Each manufacturer shall
submit to the qualifying activity for review the procedure used for approval of
updates and revisions of certified software packages (see 3.9f). This procedure
shall outline the method and provide test descriptions regarding the process used to
accept/reject updates and revisions to in-house or commercially supplied software
packages. This requirement only applies to software packages used by the
manufacturer in the gate array design process.

27 K manufacturer may take an alternate path for qualification of the specific gate
array family members without accounting for specific uses of the array. Such a
qualification would be a worst case simulation of each gate array family member
by populating all cell positions with the worst case power consumption cells
{100 percent utilization). Such a simulation must switch all transistors
simultandously at maximum rated frequency and operating voltage. The contribution
to the current density from the output buffers should reflect a TTL load
capacitance of 50 picofarad, as well as the TTL dc load current and an
ECL termination of 50 ohms to minus 2 volts from V¢c.
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TABLE 1. DC electrical performance characteristics. 1/ 2/

1 | | i | o
| Test | Symbol | Conditions | Limits | unit |
i 1 I 1 | |
| | | T Win T Wax T |
1 | | 1 T ] | |
i High Tevel output iVgy i TTL i IgH = -2 mA i z.4 i i Vo
| voltage | | | | | | ]
T T T | I | T T
i Low Tevel output | ¥g_ i TTL i IgL = 2.4 mA i i 0.4 | Vo
| voltage | | | | | | i
T | I I ! ] I T
| fiigh Tevel input | Viy i TTL i i i 0.8 i Voo
| voltage | | | | | | |
{ I 1 | | i [ i
i Low ievei input i ¥ i TTL i i 2.0 i i Vo
| vol tage i ] | | | | |
r | 1 1 1 I I T
: Input current i I1n ; TTL i vIN = VCC : -1 i +1 i] uA il
i I T T T T T T
i Three state outputi Igz i TTL i YIN = YCC i -10 i +10 i wA
| leakage current | | | | | | |
1/ This table comprises a core set of performance parameters; all product regardiess
of manufacturer, shall be within the specified limits.

2/ Limits apply for: -55C < Tg < +125°C, Vec = 5 ¥V +10%.

4. QUALITY ASSURAKCE PROVISIONS

4.1 Sampling and inspection Sampling and inspection procedures shall be in
aCCOTdance with MiL-m-30910 and method 5005 of MIL-57TD-883, except as modified herein.

4.1.1 Wafer lot acceptance procedure. ‘Each manufacturer sha11 submit to the
qualifying activity Tor approvar a 'warer J1ot acceptance procedure." This procedure
shall outline and provide 1imits regarding the process used to accept/reject a wafer
lot. The procedure shall include:

a. Physical measurements of wafer metallization, glassivation, and gold backing
in accordance with method 5007 of MIL-STD-883.

b. Electrical measurements using the process monitor (PM) (Note: The PM may be
dedicated drop-in or a set of structures in the kerf or scribe line).

c. VYisual inspection to include:

-

2 LL d oa - s mmmd - Al o - - = mmm = Y a haad .
TTiIcativfl CAamMiiatiun Un a4 >SAaHipie vasis.
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2. Optical test structures to insure alignment, etc.
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rements.

Subgroups

Class S devices Class B devices

|
nts T
|
|
|
|

T |
I I I
{ | |
| 1 |
[Interim electrical parameters , 7 | 1, 7 |
| (method 5004) | |
1 S | | 171
{Final electrical test parameters I 1, 2, 3, 7, 1, 2, 3, 7, |
| (method 5004) i 8, 9, 10, 11 | 8, 9, 10, 11 |
T S B o i - | !
IGroup A test reguirements b1, 2, 3, 7, ! 1, 2, 3, 7, !
|  (method 5005) | 8,9, 10, 11 | 8,9, 10, 11 |
| ] I i
|Group B test reguirements I 1, 2, 3, 7, | N/A |
| (method 5005, subgroup 5) | 8, 9, 10, 11 | |
] | | i
IGroup C end-point electrical | N/A b1, 2, 3,7

| parameters (method 5005) ) | [
T | | ]
{Group D end-point electrical ] 1, 2, 3,7 I 1,2, 3,7

| parameters (method 5005) | | |
T 1 I '
lAdditional electrical tests for ! N/A ! N/A l
}7 group C inspection _ | | |
1/ PDA applies to subgroups 1 and 7 (see 4,2c).

4.2 Screening. Screening shall be in accordance with method 5004 of MIL-STD-883,
and shaTT be conducted on all devices prior to qualification and quality conformance
1nspect1on. The following additional criteria shall apply:

a. Burn-in test (method 1015 of MIL-STD-883).

1. Test condition A or B, using the circuit configuration shown on figure 1.

2. Tp = +125°C minimum.

b. Interim and final electrical tests shall be as specified in table Il herein,

except interim electrical tests prior to burn-in are optional at the
discretion of the manufacturer.

c. The percent defective allowable (PDA) shall be as specified in MIL-M-38510
except the PDA for class B shall be 10 percent.

d. Constant acceleration in accordance with test condition D of method 2001 of
MIL-STD-883.

4.3 Qualification inspection.

4.3.1 Qualification inspection. Qualification inspection shall be in accordance
with MIL-M-3B510, and as specified -herein. Inspections to be performed shall be
those specified in method 5005 of MIL-STD-883 and herein for groups A, B, C, and D
inspections (see 4.4.1 through 4.4.4)., 1In addition, the five-phased gqualification
outlined as follows shall be performed through the use of the identified

qualification vehicles.
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4.3.1.1 Qualification phase and vehicles.

Qualification phase Quatification vehicles

Process control and stability Process monitor (PM)

Process reliability Standard evaluation circuit (SEC)

Macrocell design and simulation Macro test chip set

CAD routing and post routing simulation JEDEC Standard for Gate Array
Benchmark Set

Design check software verification Manufacturer test case

Note: Qualification of the Macrocell design and simulation and CAD and post routing
simulation will be based on the manufacturer's ability to design, place and route,
and manufacture devices where actual measured performance characteristics (i.e.,
propagation delays, rise and fall times, drive characterization, trigger levels,
etc.) are within simulated device performance Jimits (see 4.3.2.4).

4.3.2.1 Process control and stability. Process control and stability of dc
parameters must De demonstirated through the use of the manufacturer’s process monitor
(PM). The PM (either a dedicated drop-in or structures fabricated in the kerf) shall
be designed so that the dc process parameters (ac parameters may be included as a
manufacturer's option) may be measured in wafer form or packaged device form. The PM
design must be submitted to the qualifying activity for approval prior to use for
qualification and must contain as a minimum the following structures:

a. npn and pnp minimum device.

b. npn and pnp large device.

c. Sheet resistance measurement structure.
d. Metal step coverage structure.

e. Intermetal oxide integrity structure.

f. Contact chains (to be of sufficient length to be representative of the
contact resistance).

(1) Metal 1 to metal 2 (where applicabie).
(2) Metal 2 to metal 3 (where applicable).
(3) Metal to poly (where applicable).

(4) Metal to diffusion (where applicable).

(5) Gated inverter chains (for ac measurement; may be included as a
manufacturer's option.

For qualification, PM's on & minimum of three differe tots {minimum of & PM's
wafer) shall be measured to insure the establishment of statistically valid data
base on which a decision can be made as to whether the manufacturer's process is
stable and under control. Recent lot history data can be used to satisfy this
requirement. (For quality conformance inspection, measurement of PM parameters will
be required in accordance with method 5007 of MIL-STD-883 for wafer lot acceptance,

oo 4 1.1
582 Seiea;

4.3.2.2 Process reljability. The process relfability ts to be qualified using the
manufacturer's SEC. The SEC 5es1gn shall be submitted to the qualtifying activity for
approval prior to use in the form of a manufacturer's altered item drawing, and as
such shall contain the basic information as detailed in sections 3.2.1 through 3.2.10.
It 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
configured in such a manner so as to evaluate the relfability of the underlayen
designs (diffusions, etc.) and evaluate worst case design rule conditions on the
personalization layers. The design should utilize library macrocells as well as test
structures which will detect metal to metal shorting or opening, high via resistance
and dielectric pinholes during reliability 1{fe testing The SEC shall be

....... -

implemented on the largest member (i.e., The device type with the largest number of

s .
nt per
a
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gates and if applicable with the highest pin count package) of the gate array
family. Smaller gate count members of the gate array family in the highest pin count
package or in smaller pin count packages may be qualified by extension {see 4.3.3),

The SEC will also be the main gualification vehicle for the electrical testing
which follows (see 4.4.1, 4.,4.2, 4.4.3 and 4.4.4). Test limits appear in the AfD
{see tabie I herein for minimum dc parameters) for each manufacturers SEC. The
electrical test for each subgroup shall be described in table IIl herein. The SEC
shall be suitable for both static and dynamic biased aging, as life testing will be
performed on this device (see 4.4.3).

4.3.2.3 Macrocell design and simulation qualification. The macrocell design and
simuliation quaTification shall bDe accomplished in a two step procedure consisting of
parameter verification/ simulation verification 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-X "Bipolar Gate Array Macrocell Standard;" macrocells substitutions are allowable
only if the manufacturer does not offer a particular macrocell, and such substitutions
must be approved by the qualifying activity. The set of macrocells shall include:

Macrocell{*) Description

JIvl Inverter

JND4 4-input NAND

JAD12 2-input AND into 3-input NOR

JLDR1 D latch with active low reset

JFJKRI JK flip-fiop with active Tow reset

JBIT1 TTL input buffer

N/A ECL input buffer

JBO1 Qutput buffer

JBTB2 3 state 1/0 buffer with pull-up
{*) JEDEC naming convention

The intent is to get a representative cross section of macrocell types (i.e.,
combinational, sequential, input, output). Chains shall be formed (when necessary to
avoid rise and fall time measurement problems) and actual performance data over the
full operating range shall be taken (a provision to extract for multiplexing and
1/0 buffer delay shall be included). Delay versus metal wire length and fanout for
the above macrocells shall be determined. The actual performance data shall be
submitted to the qualifying activity along with computer program simulation results.
The actual performance data must be within the 1imits predicted by the simulation.

If multipliers are used to extrapolate performance at the temperature extremes, such
multipliers shall be verified as well.

In addition, for the above macrocells, a set of pins shall be provided on the test
chip for observability. This will enable verification of functionality of the
macrocells (inputs and outputs may be multiplexed).

.4 CAD routing and post routing simulation. A chip or set of chips

ating the JEULT standard for gate array penchmark set shall be used to
the manfacturer's ability to perform routing and to accurately predict post
pe

rformance. The manufacturer must submit to the qualifying activity

a. The actual measured performance data for each function in the benchmark over
temperature and voltage.

b. The computer simulation performance prediction. The two results will remain
on file and the actual measured performance must fall between the two worst
case (i.e., fast worse case Vec = 4.5 V at -55°C and slow worse case
Veg = 5.5 V at +125°C) simulation performance prediction limits.

4.3.2.5 Design check software verification. The manufacturer shall verify that
the DRC, ERL, and LVS software 1s capable of performing the intended function. This
shall be accomplished by running a design with known errors against the design check
software and demonstrating that the errors were caught.




4.3.3 Qualification extension. For qua11f1cat1on 1nspect10n 1f a manufacturer
gualifies the 5cl (i.e., the nighest gate count array) in the highest pin count
package type, then lower gate count arrays in that package, type, that are
manufactured 1dent1ca11y i.e., same line, same process) as the SEC may be part I
qualified upon approval of the gualifying activity.

jdentically {(i.e., same line, same process) as the SEC may be part I
qualified upon the approval of the qualifying activity using another die,
provided the gate utilization is 60 percent or greater and by conducting
group A electirical tests and any eiecirical subgroups, if required by
qualifying activity on lower pin count packages, added to group C tests in
table 11 herein for the die extension.

b. Package extension may be achieved by performing subgroups 2, 3, 4, 5, and 7
of group B tests and all group D tests of method 5005 of MIL-STD-883 for the
markbann aw *anecdan Nata fanm Auali€firatsdnn aveancdinm mietr ha ciithmit®trad 4n
pu\.l\ngc CI\I-C")IUIII vausva ror yuatl rij rsavivia CA LT IT I I VN LLLEE B ve PUWIHI oL W e

accordance with appendix D of MIL-M-38510.

A A Niialddy ranfrmmanscrn inenartdinn Ni:alitu nanfarmanra inenartinn chall ha in

b AT 4 \l\lﬂllb] LS VIsnan. © lll)'lc\«l-lvll- Yuasi vy PeEd vk © LU A A B L - LRI - o o
accordance with MIL-M-38510. Inspections to be performed shall be those specified in
method 5005 of MIL-STD-883 and herein for groups A, B, C, and D inspections (see
A A 1 and A A A

4.4.1 Groug A inspection. Group A inspection shall be in accordance with table I
~Anf matrhnd n ~ MIt _C _RA17 and ac fnllnwc -
V! mT vitvu LA AR 4 v THad b T W T UV Wi w2 1T Wl WS .
a. Test requirements shall be specified in table I herein and as follows:
b. The vehicles to be used for the group A inspection are as follows:
{1) Qualification: Standard evaluation circuit.
(2) Quality conformance inspection: Actual user device (via the altered
item drawing).
¢. Subgroups &, 5, and 6 of tabie 1 of method 5005, of MIL-STD-883 shailil be
omitted.
d. AC and functional testing shall be performed using the circuit configuration
shown on figure 2 herein ar equivalent.
4.4.2 Group B inspection. Group B inspection shalil be in accordance with tabie 11
of method 5005 of MIL-STD-B83. Electrical test requirements shall be as specified in
table I1 nerein, and as follows:

a. The vehicles to be used for the group B inspection are as follows:
{i1) Quajification: Standard evaiuation circuit.

(2) Quality conformance inspection: Actual user device (via the altered
item drawing).

4.4.3 Group C 1nsgections. Group C inspection shall be in accordance with table
I of method 5005 of MIL->10-883 and as foiiows:

a. Qualification and quality conformance inspection shall be performed on the
manufacturer's SEC.

b. End point electrical parameters shall be as specified in table Il with
iimits shown in the AID covering the manufacturer's SEC {(see tabie 1 herein
for minimum dc parameters).

-
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HIGHEST POTENTIAL

SEE NOTE 4
7
|
- 1, SEE NOTE1 04—
i 02—
HIGHEST ©
pcyg,-,:ngt_—}-— II;’a 01;4 | — SEE NOTE 2
SEE NOTE 2 | | i |
t 10§y T 1| HIGHEST POTENTIAL
P11 DLULT. °
| I | l
! | { -
| I [ Ry
Lo ! SEE NOTE 2
i P
— IN OMI——4 (EACH OUTPUT)
1 L.;;i
& %see NOTE 2
LOWEST POTENTIAL 4

LOWEST POTENTIAL

NOTE%A; ioce 0z outout. N (M) = highest numbered input (output).
1. 1 & 1pput, U = Gutputl, & Uy g

2 fFor class B, all inputs are connected to phg hjgheﬁt‘poteTtiélaggfg?Es a:fn
" connected through load resistors to the highest and jowest potentiais. ine

siie nf the recictors shall be chosen so as not to overstress the output
vailue of the resSisiors sna:: 0C CHUSK

buffer beyond it's current sourcing/sinking.' )
3. Pin designations determined by customer configuration.

. T T e Yiinlae nower nins, all connections shall be tied to the
4, In the casSe OV MUiTiIPi€ PURTT pinas

appropriate level.

FIGURE 1. Burn-in circuit (device specific).
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MIiL-M-38510/600
+7 V
O
TTL NniT l Ve
BUFFER [ 7 l ¢ ol S
S1
50 pf
”{\ 5000
= = TTL 1 v
UFFER © TouT
ACTIVE PULLUP OUTPUT B E I
50 pf 5002
VCC /'I‘\
? -+ -+
g 2K L TOTATATE ALITDIIT
> fN1Io 1AL VUil v
TTL v
BUFFER © TouT
P ECL
50 pf o ieeen f———a——0 YoUT
T BUFFER é
OPEN COLLECTOR OUTPU b
VT (VCC'—Q.O V)
ECL OUTPUT
Test Switch Sl
| AP ~
POZH Open
tP‘DZL Ciosed
pDHZ Open
teoLz Ciosed
oL Open
t pphiL Open
FIGURE 2. AC load circuit configuration.
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c. Steady state life test (method 1005 of MIL-STD-883).

{1 llea 14 6a 2act ramddtdine 2 ~w n edmm dha COF cnmd 4bha ~dmeaads
Vi UstT FITE=-LEOL LUNUI VIV A ur D U)l’lg LNE JagLv anu Liie LiTLutIl L
conf1g urations shown on figure 1. The 1ife test circuit schematic
shall be submitted to the qualifying activity for approval prior to use.

(2) Test duration 1,000 hours, except as permitted in appendix B of
MIL-M-38510 and method 1005 of MIL-STD-883.

(3) Tp = +125°C minimum.

d. The following sample plan shall be used in lieu of table IIIl of method 5005
for all group C subgroups: A sample of 10 SEC devices shall be chosen and
submitted to test with no failures allowed. If not more than one failure is
found in the first sample of 10, a second sample of 10 SEC devices is
permitted with no further failures allowed.

o)

A A A n n n okl hao o cmmamdoaeesan o e Ao
R I ) \ITUU [ l||b CL¥ . Ul vup v lll)peLLlUll snail ve lll at.surucus.t: WIL" Lav

of metho 0 - 83 End point electrical parameters shall be as specifie
in table Il herein. The SEC shall be used for group D inspection whenever practical;
for a smaller package where the SEC cannot be used, anocther die may be used provided

the gate utitization is 60 percent or greater. Group D inspection shall be performed
in accordance with MIL-M-38510, 4.5, except as defined below:

[ |
]

m
-

[~ 4

a. If more than one package type within a case outline family is qualified,

then the group D inspection shall be rotated between the qualified package
tvnoc A different nackan tune ¢hall he tactad averv threa monthe bacaed on
types. A Q17T pacxage 1ype snai: 0¢e Testeg every inrege monins dasegc ¢on

the inspection 1ot date code.

b, If a package type is skipped in the rotation due to the absence of
production, then the first lot of the skipped type shall receive group D
inspection. The successful completion of this package type shall establish
a naw thraa mnant narind hafara thoa navt narkacde tvuna in +ha matatinn {e
a WL LTUT WVl P TVU UT T VIT LIIT JICA L pPAGLATGYST LypPEeE 111 L€ TULa@vLI VUL 19
selected for group D inspection.

I Failure nf a noraun N cuhavann cehall dicrnantdinius rAavaraans nf 211 narbana

- . AN~ I B B " O =3 v “ !' Vuy v auu3|uuy S84 1) ioLWwVHILILNIUT hvvcvust v arzy pu\.hﬂgt
types within the case outline family. Lot by lot inspection shall be
initiated until three consecutive lots pass. The package type which failed
the subgroup shall not be shippable until that package type has successfully
passed the previously failed subgroup.

4. 4.5 Cgonstant acceleration. The constant acceleration tests of groups C and D
shall be performed using test condition D.

A £ Mathade af Somecmam~trinm Mathnde A€ dnenartinm ahall hn prnandédad ane €alYnAwe o

T e J T Lituudy Ut THOPTL LIV, ric Lrnuvuy Vi nms>peLeciLivil snait UvE SpeELlIiicu ad> 11Ul 1TUwS>.

4.5,1 VYoltage and current. Al) voltage values given are referenced to the
mirvarivwerniid nemntinAd *aomminal P HwmamSr ATuvan ama Aranuvantddanal anAd Anacddsun whan
lll!\-l\'l\-llbul\- SIU nu LTrminal . VWU icCiLy BOVCH arc LunvcaLiunai ainu pU)ILlVC whcH
flowing into the referenced terminal.,

& DACKACING

. PACKAGING

5.1 Packaging re$uirements. The requirements for packaging shall be in accordance
width MT LY a1l Aauvdiesne all han dn ~Arantdand udeh 2 Aamdusrdsdua
WILIH TMilL"TN"JUJiIV e ANl AaUUl LIV, ai i UC'I\-E) )llﬂll v 11 LuillvgL e Wi Lil @ LuiluuL v i vo
material which shorts all leads together to prevent electrostatic damage.

& MNTLCC

L* Y nv t Lo

6.1 1Intended use. Microcircuits conforming to this specification are intended for
use for Government microcircuit appiications {original equipment), design
applications, and logistic purposes.
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6.2 Ordering data.

6.2.1 Acquisition re

a. Complete part number (see 1.2).

b. Requirements for delivery of one copy of the quality conformance inspection
data pertinent to the device inspection lot to be supplied with each

shipment by the device manufacturer, {f applicable.

¢. Requirements for certificate of compliance, {1f applicable.

d. Requirements for notification of change of product or process to the
contracting activity in addition to notification to the qualifying activity,

if applicable.

e. Requirements for failure analysis (including required test condition of
method 5003 of MIL-STD-883), corrective action, and reporting of results, {f
applicable.

f. Requirements for product assurance options.

g Requirements for special carriers, lead lengths, or lead forming, if
appltcable.

h. Requirements for "JAN" marking.

i. Requirements for altered item drawing provided to the manufacturer (see 3.2).

.4 Logistic support. Lea
ss otherwise specified, m
1

acturers' designations. Manufacturers of device types on this
T are gesignaied 7n vable ¥ herein. This does not imply gualification or
n, refer to QPL-38510 for information regarding qualified sources.

acturers' designat

3>

—— e

——— e e —d

6.6 Substitutabiiity. The cross-reference information below is presen
convenience of users. Microcircuits covered by this specifica
replace the listed generic-1ndustry type. Generic-industry microcircuit typ

,,,,,,

not have equivalent operational performance characteristics across military
temperature ranges or relfability factors equivalent to MIL-M-38510 device types and

may have slight physical variations in relation to case sfze. The presence of this
information shail not be deemed as permitting substitution of generic-industry types

for MIL-M-38510 types or as a waiver of any of the provisions of MIL-M-38510.

Manufacturer specific

Military device generic-industry
type type
01, 02, and 03 See listed manufacturer

data sheets {6.5)
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APPENDIX A

Gate Array Benchmark Set

10. SCOPE

10.1 Scope. This appendix contains benchmark description numbers from the JEDEC
Standard for Gate Array Benchmark Set as required by 4.3.2.4 CAD routing and post
routing simulation herein.

20. APPLICABLE DOCUMENTS. This section is not applicable to this appendix.

30 REQUIREMENTS

30.1 Benchmark number description.

4 bit ALU, similar to 545381

16 bit ALU, simiiar to 545381

4 bit rotater

16 bit rotater

8 bit register

bit up/down counter

to 8 decoder, similar to 545138
bit parity generator, similar to

OO N D WK =

O w oo

Custodians:

Air Force - 17
Navy - EC
Army - ER

Review activities:
Army - AR, MI

Navy - 0S, SH, 7D
Air Force - 11, 19, 85, 99
DLA - ES

User activities:
Army - SM
Navy - AS, CaG, #™C
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Preparing activity:

Air Force - 17
Agent:
DLA - ES
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