MIL-M-38510/630
11 December 1987

This specification {s approved for use by all Depart.
ments and Agencies of the Department of Defense
1 SCOPE
1.1 Scope. This specification covers the detail requirements for a monolithic
digital, CMOS, FFT butterfly processor microcircuit. Two product assurance classes
are provided for and are reflected in the complete part number,
1.2 Part number. The complete part number shail be in accordance with WIL-®-38510.

1.2.1 Device type. The device type shall be as follows:

Device type Frequency Circuit
01 20 HHz FFT processor

1.2.2 Device class. The device class shall be the product assurance level as
defined in MIL-R-30510.

1.2.3 Case outline. The case outline shall be designated as follows:

Letter Case outline (see MIL-M-38510, appendix C)
X C-7 (68-terminal, ,950" x .950"), square chip
carrier package
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Supply voltage range (vc -GND)~ - - - - - - - 0.3 ¥ to #7.0V
Input voltage range u9 -------- - - -0.3 Y to Vppr ¢0.3 ¥
Case operating telperliure (Te) = « = = = - - -55°C to +128°C
Output current-into ovtputs {lp)- - - - - - - . &0 mA
Total power dissipation (Pp)- -« - -« - - - - - 750 mW )
Storage temperature - - - -~ - - - = = = - - - -65°C to +150°C
Junction temperature {Ty) 1/ - - - - - - - - 175¢C
Castillation soldering temperature- - - - - - 265 C

at .062 inch from case, for 10 seconds
Thermal resistance, junction-to-case (8y¢c):

Case X- - - - = = = - - 4 0« a0 - - - - (See MIL-M-38510, appendix C)

I7 Waximum junction temperature shall not be exceeded except for allowable short

L1}
dgrazion burn-in screening conditions in accordance with method 5004 of
MIL_STD

2822
w00,

TBeneficial comments (recommendations, additions, deletions) and any pertineni data
lwhich may be of use in improving this document should be addressed to: Rome Air

|Development Center (RBE- 2), Griffiss AFB, NY 13441, by using the self—addressed

iStandardization Document Improvement Proposai (DD Form 1426) appearing at the end
lof this document or by letter.
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upply voltage (V¥eg)- - - - - - - - - o o oo o 4.5V to 5.5 ¥
Minimum high-level fnput voltage (Vyg)- - - - - - 2.0 ¥
Minimum low-level input voltage (VXLT ------ 0.8 Vv
Hold time (th\- - e e ® o & @ = @ = 2 = = = = = = 0 ns
Setup time A or B to CP (tgy) - - - - - - - - - - 12.0 ns
Setup time, SYNC-L, by pass L, by pass 2-3-iL,
RADIX 2/4-L, to CP1 - <« - - « © - - C - - & &« 12.0 ns¢
Clock pulse width CP1 (toy) - = = = = = « =« - - = 20 ns
Case operating telperatuge range (T¢) - - - - - - -55°C to *125°C
2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specification and standard. The following specification and standard form a

part of this specitication to the extent specified herein. Unless otherwise specified,
the issues of these documents shall be those listed in the {ccue of the Department of

Tesww vHE VepEI bmGITL VI

Defense Index of Specifications and Standards (DODISS) and supp1elent 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,
{Coptes of the specificaticon and standerd reguired by contractore 4n connection with
specific acquisition-functions should be obtained from the contracting activity or as
directed by the contracting activity.)

2.2 Order of precedence. In the event of a conflict between the text of this
specification and the references cited herein (except for assocfated detail

specifications, specification sheets or MS standards), the text of this specification

shall take precedence. Nothing in this specification, ho-ever. sha11 supersede
appiicable laws and regulations unless a specific exemption has been obtained.

3. REQUIREMENTS

fication. The individual item requirements shall be in accordance
n

3.2 Design, construction, and physical dimensions. The design, construction, and
physical dimensTons shatl be as specified Tn WIL-W-38510 and herein.

3.2.1 Terminal connections. The terminal connections shall be as specified on
figure 1.

3.2.2 Functional block diagram. The functional block dfagram shall be as specified
on figure 2,

3.2.3 Case outline. The case outline shall be as specified in 1.2.3.

3.3 Lead material and finfsh. The lead material and finish shall be in accordance
with NIT-W-JBSI0 (see 5.47.

3.4 Electrical performance characteristics. T ectrical performance

he e}
characteristics are as specified in table I, and apply over the full recommended case
operating temperature range, unless otherwise specifie
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5 Electrica) test requirements. The electrical test requirements shall be as
tfied 1o table I ‘nerein for the appiicable device type and device class. The
ctrical tests for each subgroup are described in table II] herein and in table V,
test vectors that forms a part of the manufacturing test tape.

3
pe
le

3.6 Microcircuit group assignment. The device covered by this specification shall
be in microcircuit group number 1035 (see MIL-M-38510, appendix E).

3.7 Marking. Marking shall be in accordance with MIL-M-38510. At the option of the

manufacturer, narking of the country of origin may be omitted from the body of the
micro circai., but shall be retained on the initial container.

3.7.1 Total dose radiation hardness 1dent1f1er. The tota1 dose radiation hardness
{dentifier shail e n accordance with miL-m-35540 and herein,

4. QUALITY ASSURANCE PROVISIO

4.1 Saugling and inspection. Sampling and inspection procedures shall be in
accordance with MIL-M-38510 and.methods 5005 and 5007, as applicable, of
MIL-STD-883, except as modified herein,

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

a. When the alternate screening procedures for class B microcircuits of method
5004 of MIL STD-883 1is applied. the interna1 visual, -ethod 2010 of
MIL-STD-883, condition B is applicable. In addition to the changes

indicated by the alternate screeens of method 5004, the metallization
inspection shail be appIicable to the top layer metal) conductor ({.e., Al)

amd mand and - ramdiuirbame eush 2 naluedlimann
anuy aAgTcu nus IIILIU“‘ U"H" lJIllg \.UIIUUL Uit 9 QUL &S PVIFITTIWVIL,.
A Nalata ¢tha canvanscra enarifliad {a 2 1 10 ¢hraua 21 14 nf mathnd ENN4A and
L WE TT % LAl ’t\.uc'l\p‘ ’PEDI'I:U «on o s b AV vy U“,ll - - a4y i W ItV A A Il - -
substitute 11nes 1 through 7 of table Il herein.
¢. Burn-in (method 1015 of MIL-STD-B883).

(1) Static tests (test condition A) using circuit shown on figure 3, or
equivalent, Ambient temperature (Ta) chall be *I?S C mfnfmum, Test

sempE T e = . X

duration for each static test shall be 24 hours minimum for class S
devices and in accordance with tabie I of method 10i5 for ciass &
devices,

Dynamic test {(test condition D) using circuit H]
equivalent. Ambient temperature shall be +125
duration shall be in accordance with table ! of

OWR Of rlgurc a, or
minimum. Test
method 1015,

—
~ny
~
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d. Interim and final electrical parameters shall be as specified in table I1I
herein,

e. For class S devices, post dynamic burn-in, or class B devices, post static

burn-in, electrical parameter measurements may, at the manufacturer's
option, be performed ceparately or included in the final electrical

—_—e s =% iy reeeT 2SS ST

parameter require-ents.

a. The PDA for class S devices shall be 5 percent for static burn-in and 5
percent for dynamic burn-in, based on the exact number of devices submitted
to each separate burn-in.

b. Static burn-fn 1 and 11 the failures shall be cumulative for determining
the PDA.

¢. The PDA for class B devices shall be in accordance with MIL-M-38510 for
static burn-in., Dynamic burn-in {s not required.
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d. Those devices whose measured characteristics, after burn-in, exceed the
specified delta (a) 1imits which consists of tests specified in table IV

herein or electrical parameter limits specified in table 111, subgroup 1
are defective and shall be removed from the lot. The verified failures
divided by the total number of devices in the 1ot initially submitted to

burn-in chall be used to determine the percent defective for the lot and

the lot shall be accepted or rejected based on the specified PDA.

4.3 Qualification inspection, Qualification inspection shall be in accordance

SEs 0 res s

vith MIT-M-38510. Inspections to be performed shall be those specified in method
5005 of MIL-STD-883 and herein for groups A, B, C, D, and E inspections (see 4.4.1

thwmnunh A 4 £)
\.uluugu e Yoo

lity conformance inspection. Quality conformance inspection shail be in

th F!L W_JREI0 and as specified herein Insnectiong to be nprfnrned
nom M=ST3av C & pecitied nereln. sSP '
e

S L

hose specified in method 5005 of MIL-STD-883 and herein for A, B, C, D,
spections (see 4.4.1 through 4.4.5).

4,4,1 Group A inspection. Group A inspection shall be in accordance with table I
of method 5005 of MIL-STD-883 and as follows:

a. Tests shall be performed in accordance with table I! herein,
b. Subgroups 5 and 6 of table I of method 5005 of MIL-STD-883 shall be omitted.

¢. Subgroup 4 {Cy, Cp measurement) shall be measured only for initi al
qualification and after process or design changes which may affect input
capacitance. Capacitance shall be measured between the designated terminal
and Ve at a frequency of 1 MHz and a signal amplitude of 50 mV rms.

d. Dynam1c and functiona1 testing shal

n
- am £ miima A TR d
ConllguruLlun shown on vigure &, uti

1§
. Groug B inspection. Group B inspection shall be in accordance with tabie
method of MIL_STD-RR3 an <:

it
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a. Class S steady state 1ife test circuits shall be conducted using test

condition D and shal)l be submitted tc the qualifying activity for

approval. When the alternate-steady state l{fe test is used, the circuit
on figure 3, or equivalent, shall be used.

b. End-point electrical parameters shall be as specified in table Il herein.

Delta 1imits shall apply only to subgroup 5 of group B inspections and
shall consist of tests specified in table IV herein.

4.4.3 Group C inspection. Group C inspection shall be in accordance with table
II1 of methed 5005 gg MIT-3TD-883 and as follows:

a. End-point electrical parameters shall be as specified in table Il herein.
Delta 1imits shall apply only to subgroup 1 of group C inspection and shall
consist of tests specified in table IV herein.

b. Steady-state 1ife test {method 1005 of MIL-STD-883) conditions:

111 Tact randieda N weinma *ha ,sdwraunid ehao -~ fFldanma 1 " annivalant

\NaA T3 LVIHWIT LIV L U)‘lls i CiITVwulIl b SIHUWI vy |l,lll= LY v - Wi vE IRl
and as specifed in 4.5.2 herein.

{2) Ty = +125°C minimum.

(3) Test duration, 1,000 hours, except as permitted by appendix B of
MIL-M-38510 and method 1005 of MIL-STD-883
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Electrical performance chapacteristics.

TABLE 1.
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See footnotes at end of table.




TABLE 1. Electrical performance characteristics - Continued. 1/

T T T T Iialte 1 T
| Test | Symbol | ,. Conditions | luntt |
i i i -55°C ¢ Tg < *ig5'C | min | max | i
| | | | | | |
I , 1 | T I | 1
jPropagation deiay itp.z jFigire & e/ i i 20 i ns |
| any F to EN | | | | i
| ) I | | |
i T 1 i 1 T
{Maximum clock 1 fmax IFigure 4 2/ 20 | | MHz |
| frequency | | | | |
! ] ! i ! ]

1/ A1l measurements are taken with ground pin connected to ground.

2/ Switching characteristics are defined as follows: Propagation delay times from

a 1.5 volt-level on input waveforam to 1.5 volt-level on output waveforam.

cn
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FABLE II. -Burn-in and electrical test requirements,

T T T CTass S device 17 [ CVass B device 1/ !
| Line | Applicable tests | | |
i no. i and MIL-STD-883 1 i i ) i
| ] test method | Table III | Table IV | Table 111 | Table 1V i
| | | subgroups idelta limits | subgroups {delta limits|
] | i 2/ { 3/ | 2/ | 3/ |
| | | | 7 | | _
T 1 T Inteﬂn electrical | Z [ ] Z ] T
\ | mamama (mathad | | | { |
] 1 Pﬂlclltbtr) \-tbuvu i L] ' i i
I | 5004) | | 1 | |
T ¢ | §tat1c F‘Jrn—fn T Required Not required { :
t 1 --bhnd

| | \ wT AV A 1]
I3 T Same as Tine 1 _ K4 ' ) ! | !
L ! | i | _ I |
T X T S¥atic burn-Tn IT | Reguired | [ Wequired &/ | T
| | {(method 1015) | | | | l
T 5 [.Same as Tine 1 { *2 ! I : ¢ ] Iy i
] f [

T 6 T Dynamic burn-in [ Required | Tliot required !
I i (method 1015) i i ] |
T 7 T Same 2z T{ne 1 T Z ] A | |
| | | | | | |
T 8 [ Final electrical T 1%, ¢, 3, 1 1%, ¢, 3, 7, 1 i
| | parameters (method | 7, 8, 9, | 1 8, 9, *10, | ]
] | 5004) | *10, 11 ! ! 11 4/ l !
i i i | i ) [}
T 9 T Group K test T 1,72, 3, 1 TTI,72¢, 3,4 1 7,
| | requirements 14,7, 8, | i 7, 8,9, 10, | |
{ i {(method 5005) {e, 10, 11 | { 11 | !
[ 10 | Group B8 end-point 41,2, 3, 1 A l .5 1 |
| | electrical | 9, 10, 11 | | i i
| | parameters (method | 5/ | | | |
- | _5005) | | ! _ | !
T 11 [ Group C end-point 1 | i i, & | 4 i
! g -‘l.:-’virnl ! ! l I l
| ] parc-eters (method | | ! ! !
| | 5005) | | i i i
12 T Group U end-point 1| 1, 2, 3 | 1,7 | !
| | electrical I | I ! !
i i parameters {method i i i ] |
] | 5005) ] | | | , |

1/ Blank spaces indicate tests are not applicable.

2/ * indicates PDA applies to subgroup 2 (see 4.2.1).

3/ & indicates delta limit shall be required only on table III, subgroup 2 where
specified, and the delta limits shall be computed with reference to the
previous interim electrical paraseters (line 1).

4/ The device manufacturer may, at his option, efther compiete subgroup 1

T electrical parameter measurements including delta measurements within 96 hours
after burn-in completion (removal of bias). or, may complete subgroue 1
electrical measurements without delta measurements within 24 hours after
burn-in completion (removal of bias).

5/ % indicates also appifes to electrostatic discharge sensitivity tests.

—————
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Terminal connections.

FIGURE 1.
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FIGURE 3.

Burn-in and steady-state life test circuit.
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1. For three-state output test only.
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FIGURE 4. Output load circuit for functional and switching tests.
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FIGURE 5. Switching waveforms.
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FIGURE 5. Switching waveforms-Continued.
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Group A inspecticn - Continued.

{(TersifnaT conditicns)

TABLE III.
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e 4.4 g

IV of meth
specified in table Il herein

roup D in able
od

be in accordance with t
$

4.4.5 Group E inspection. Group E fnspection is required only for device types
intended to be marked as radiation hardness (see 3.7.1). When group £ testing is
performed, it shall be in accordance with table V of method 5005 of MIL-STD-883,

4.5 wMethods of inspection. #Methods of inspection shail be specified as follows:

4.5.1 vO1tagg and current. A1l voltages given are referenced to the microcircuit
Vgg terminai. Clurrents given are COﬁVéﬂt onal and positive when flowing into the
referenced terminal.

4.5.2 Burn-in and ljfe test cool down procedures. When the burmn-in and life
tests are compieted and prior to removal of bias voltages, the devices under test
(DUT) shall be cooled to within +10 C of their power stable condition at room
temperature, then, electrical parameter end-point seasurements shall be performed

T Limits
for all device types

allln a
VIV uA

I
|
I
T
|
I

1/ Conditions and mechanization of measurements
shall be as specified in table III, subgroup 1.

g/ The above parameter shall be recorded before

and after the required burn-in and 11fe tests
to determine deltas (aj.

5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in accordance
with MIT-W-JB5I8. " The devices covered by this specification require electrostatic
protection.

6. NOTES

6.1 Intended use. Microcircuits conforming to this specification are intended for
original equipment design appification and Togistic support of existing equipment.

6.2 Ordering data. The contract or purchase order should specify the following:
a. Complete part number (see 1.2).

[epar. B e Adal

ueﬁu l remen L) TUr uel

cr
.

{very of one copy of the quality conformance Iaspection
data pertinent to the device inspection lot to be supplied with each
shipment by the device manufacturer, if applicable.

c. Requirements for certificate of compliance, 1f applicable.

d. Requirements for notification of change of product or process to the

contracting activity in addition to not1f1cation to the qualifying activity,
if applicable.

e. Require-ents for failure analysis (including required test condition of

raa - awn amnas

method 5003 of MIL-STD-883), corrective action and ?éﬁé?t!ng of resiuits, if
applicabie.

f. Requirements for product assurance options.
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FABLE ¥V, Test vectors.

TABLE V., Mot printed kerein is a computer listing for use with table !l herein.
Each vector fdentifies activity states of the device. Table V, test vectors, shall
be subject to approval by the qualifying activity.

NOTE: When the vectors are performed as specified in table II] herein for
subgroups 1, 2, 3, 7, 8, 9, 10, and 11, they verify the static, dynamic and
functional, threshold and switching parameters at +25°C, -55C, and *+125°C.
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g. Requirements for special carriers, lead lengths, or lead forming, if

applicable, These requirements shall not affect the part number. Unless
otherwise specified, these requirements shall not apply to direct purchase

by, or direct shipment to the Government.

h. Requirements for "JAN" marking.

6.3 Abbreviations, symbois, and definitions. The abbreviations, symbols, and
definitTons used herein are defined In MIL-WR-38510 and MIL-STD-1331.

6.4 Logistic support. Lead materials and finishes (see 3.3) are interchangeable.
Unless otherwise specified, microcircuits acquired for Government logistic support
will be acquired to device class B (see 1,2.2) lead material and finish C (see 3.3).

Longer length leads and lead forming shall not affect the part number,

6.5 Handling. MOS microprocessors should be handled with certain precautions to
avoid damage due to the accumulation of static charge. These NMOS devices are

fabricated with a silicon gate technology, includiny input protection, which reduces
the susceptibility to damage. However, the following handiing practices are

recommonded:
ecomuence

a. Devices shouid be handied on benches with conductive and grounded surface.
b. Ground test equipment and tools.

¢c. Handling of devices by the leads should be avoided.

PN s A ha abmmad da
d be stored in nducti

o
C
L
<
—ib
o
L
v
"
or
[-]
[ &

e. Avoid use of plastic, rubber, or sflk in MOS areas.

6.6 Substitutabilityv. The cross-reference infornation belov is presented for the
convenience of users. Microcircuits covered by this specification shall functionally
replace the listed generic-industry type. Generfc-industry microctircuit types may
temperature ranges or reiiapiiity factors equivaient to MiL-K-385i0 device types and
may have slight physical variations in relation to case size. The presence of this
information shall 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

LA Plv'l)lvllu‘l v Ve "M “wwwaw.
Military device Generic-industry
type type
01 BFRP10
Custodians: Preparing activity:
Army - ER Air Force - 17
Navy - EC
Alr Force - 17 Agent:
, "DLA - ES
Review activities:
Army - AR, MI (Project 5962-1018)
Navy - 0S, SH, TD
Air Force - ii, 19, 85, 5§
DLA - ES
User activities:
Army - SM
Navy - AS, CG, MC
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