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MILITARY SPECIFICATION

MICROCIRCUITS, DIGITAL, 1024 BRIT BIPOLAR PROGRAMMABLE READ-ONLY
MEMORY (P-ROM), MONOLITHIC SILICON

LINACTIVE FOR NEW DESIGN AFTER DATE OF THIS REVISION,

This specification is 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 monolithic
silicon, programmable read-only memory (P-ROM) microcircuits which employ the
Avalanche-Induced Migration (AIM) bit programming system and for fixed-mask read-only

memory (ROM) microcircuits employing the procedure specified in 3.7.3 herein. One
product assurance classes and a choice of case outlines and lead finishes are

provided for each type and are reflected in the part number.

1.2 Part number. The part number shall be in accordance with MIL-M-38510. With
the exception that the "JAN" or "J" certification shall not be used.

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

Device type Circuit
01 256 word/4 bits per word P-ROM with uncommitted collector.
02 256 word/4 bits per word P-ROM with active pull-up and a

third high impedance state output.

1.2.2 Device class. The device class shall be the product assurance level as
defined in MIL-M-38510.

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

Letter Case outline, (see MIL-M-38510, appendix C
E D-2 (16-1ead, 1/4" x //8", dual-in-Tine package)
F F-5 (16-1ead, 1/4" x 3/8", flat package)

1.3 Absolute maximum ratings.

Supply voltage- - - - - = = - - = - - - -« - 7.0 v
Input voltage range - - - - - - - - -« - - - -1.5 V at -10 mA to 5.5 V
Storage temperature range - - - - - - - - - -65C to +150 C
Lead temperature (soldering, 10 seconds)- - +300°C
Thermal resistance, junction to case (0;c):
Case E- - = = = = = = = = & w4 4 o o 2 . 0.021°C/mW
Case F- - - - - T T T 0.024 °C/muW
Thermal resistance, junction to ambient (8ja):
Case E- - = =« = = = = - =« - - « - - - - - 81 C/W
Case F- = = - = - = - - = & o & - - - - . 125°C/wW
Output voltage applied- - - - - - - - - - - -0.5 V to +Vpg
Output sink current - - - - -« - - - - - - - +30 mA
Maximum power dissipation, (Pp) 1/- - - - - 715 mW dc
Maximum junction temperature (T3Y - - - - - +175°C
Output voltage applied (programming only) - +28 ¥
Current into output (programming only)- - - 210 mA

1/ Must withstand the added Pp due to short circuit tests (e.g., Ips).

Beneficial comments (recommendations, additions, deletions) and any pertinent data
which 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
Standardization Document Improvement Proposal (DD Form 1426) appearing at the end
of this document or by letter.
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1.4 Recommended operating conditions.

Supply voltage- - - - - - - - - - - - - - - 4.5 V minimum to 5.5 V maximum
Minimum high level input voltage- - - - - - 2.0V

Maximum Tow level input voltage - - - - - - 0.8V

Normalized fanout (each output) 2/- - - - - 30 maximum (16 mA)

Case operating temperature range- - - - - - -55°C to *+125°C

2. APPLICABLE DOCUMENTS

2.1 Government specifications and standards. Unless otherwise specified, the
following specifications and standards, of the issue listed in that issue of the
Department of Defense Index of Specifications and Standards specified in the
solicitation, form a part of this specifictaion to the extent specified herein.

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

(Copies of specifications, standards, handbooks, drawings, and publications
required by manufacturers in connection with specific acquisition functions should be
obtained from the contracting activity or as directed by the contracting officer.)

2.2 Order of precedence. 1In the event of a conflict between the text of this

specification and the references cited herein, the text of this specification shall
take precedence.

3. REQUIREMENTS

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

3.2 Design, construction, and physical dimensions. The design, construction, and
physical dimensions shall be as specifried in MIL-M-38510 and herein.

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

3.2.2 Truth tables. The truth tables shall be specified as follows:

3.2.2.1 Unprogrammed devices. The truth table for unprogrammed devices for
contracts involving no altered item drawing shall be as specified on figure 2. When
required in groups A, B, or C (see 4.4), the device shall be programmed by the
manufacturer prior to test in a checkerboard pattern (a minimum of 50 percent of the
total number of bits programmed) or to any altered item drawing pattern which
includes at least 25 percent of the total numher of bits programmed.

3.2.2.2 Programmed devices. The truth table for programmed devices shall be as
specified by the altered item drawing.

3.2.3 Block diagram. The block diagram shall be as specified on fiqure 4.

3.2.4 Case outlines. The case outlines shall be in accordance with MIL-M-38510
and 1.2.3 herein.

2/ The device will fan out in both high and low levels to the specified number of
inputs of the same device type as that being tested.
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|1ow-to-high level 1ogic,

TABLE I. Electrical performance characteristics.

T T |Device {_Limits | |
Test } Symbol I Conditions 1/ I type } n ! ax { Unit Il
I I | | I I |
High level output voltage IVOH %VCC = 4.5V, Igy = -0.4 mA } 01 ‘2.4 }--- } v {
| Ve =357, Top = -T.0 WA T 02 128 T-—- TV I

| { | ] 1 |
| | 1 | | [ |
Low level output voltage |VgL_ IVee = 4.5V, Ig. = 16 mA 101, 02 |--- [0.45 | V |
| |[Ey = Ep = 0.4V l | | | I
| | 1 | | | I
| | | | | I |
Input clamp voltage Vic IVeg = 4,5 V, Igy = -10 mA, 01, 02 |--- |-1.5 v |
| ITc = 25°¢C | 1 | | |
[ | | | | | |
I 1 T | | I |
Maximum collector cut-off [Icex1 |Vec = 5.5V, E1 = E2 = 0.4 V 101, 02 |-«~ 100 | wA |
current } IVOH =55V | | | | |
| | | | |
ITcexz2™ Iv¢c = 5.5V, Vg = 5.5 V, [01, 02 T--- T1I00 T «& |
} IEI = Ep = 2.4V % { { { =
ITcex3s Vo = 5.5V, Vo = 0.4V, 0T, 02 T--= T-80 1 ok |
I [Ey = Ep = 2.4V I | | I !
| | | | | | |
[ 1 T ] ] I |
High level input current ‘IIHl }VCC =55V, Viy= 2.4V }01, 02 }--- :100 { uA }
{IIHZ }Vcc = 5.5V, \iy=5.5V IUI, 02'{--- {IUU' : uA l
I I T | ] I |
Low Tevel input current {IIL IVcg = 5.5V, Viy = 0.4V o1, 02 :-0.2 1-1.0 | mA |
| | | | |
] [ T T ] ] i
Short circuit output 11ps {Vee = 5.5 v 2/ | 01 [-1.0 1-6.0 | mA |
current | | [ | | | |
| | [ 02 T -157-60 | mA |
| | | | | | |
T | 1 | | | |
Supply current ‘ICC }VCC =55V, Viy=0 :01, 02 :--- :130 } mA }
] ] T I i i |
IPropagation delay time  Itpy 1 1Vgc = 5.0 V jo1, 02 | 20 | 100 | ns |
Ihigh-to-1ow level logic, | 1CL = 30 pF minimum | | | | |
laddress to output i {R] = 300n #5% i | | | |
| [Ry = 6000 *5% | | | | |
|Propagation delay time TToLnt | | 1720 T 100 ' ns |
|Tow-to-high level logic, | | | l | l |
laddress to output % ! ‘ } ; = |
| |
|Propagation deTay time TtpyL2  |IFigure 6 | (716 T80 T'ns |
|high-to-1ow level logic, | | | i | | |
}enab]e to output |I l } } } } I
|Propagation deTay time :tpLHg |I l } 10 |l 50 } ns {
| l | | | | |
| | 1 | | | I

|Ienab]e to output

1/ Complete terminal conditions shall be specified on table III.

2/ Not more than one output shall be grounded at one time.

to test.

Output shall be at high logic level prior
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TABLE II. Electrical test requirements.

[Subgroups [see
MIL-STD-883 ftable III)
test requirements

Class B
devices

I
I
I
|
|
I
I

|
|
|
|
Interim electrical test parameters |
[ {(pre burn-in) (method 5004) |
IFinal electrical test parameters [
| (method 5004) for unprogrammed devices |
|IFinal eTectrical test parameters |
|
I
|
T
|
I
|

1,2, 3, 7%,
| (method 5004) for programmed devices 8, 9
|Group A test requirements 1,72, 3, 7,
i {method 5005) 8, 9, 10, 11
[Group C end-point electrical test 1, 2,3, 7, 8

[parameters (method 5005)
|Group N end-point electrical test
lparameters (method 5005)

7
Ny
b
>
o<

I
I
I
I
I
I
|
I
1, 2, 3, 7% :
I
I
|
|
I
I
I
I

NOTES:
1. (*) indicates PDA applies to subgroups 1 and 7 (see 4.2c).
2. Any or all subgroups may be combined when using high-speed testers.
3. Subgroups 7 and 8 shall consist of verifying the pattern specified.

3.3 Lead material and finish. The lead material and finish shall be in accordance
with MIT-M-38510 (see 6.47.

3.4 Electrical performance characteristics. The electrical performance
characteristics are as specified in table I, and apply over the full recommended case
operating temperature range, unless otherwise specified.

3.5 Electrical test requirements. The electrical tests shall be the subgroups
specified in table II. The electrical tests for each subgroup are described in table
111,

3.6 Marking. Marking shall be in accordance with MIL-M-38510, For programmed
devices, the altered item drawing number shall be added to the marking by the
programming activity. The "JAN" or "J" certification mark shall not be used.

3.7 Processing options. Since the P-ROM is an unprogrammed memory capable of
being programmed by eijther the manufacturer or the user to result in a wide variety
of ROM configurations, three processing options are provided for selection in the
contract, using an altered item drawing.

3.7.1 Unprogrammed P-ROM delivered to the user. A1l testing shall be verified
through group A testing as defined in 3.Z2.7Z.T, table II and table III. It is
recommended that users perform subgroups 7 and 9 after programming to verify the
specific projram configuration.

3.7.2 Manufacturer-programmed P-ROM delivered to the user. All testing
requirements and quality assurance provisions herein, including the requirements of
the altered item drawing shall be satisfied by the manufacturer prior to delivery.

3.7.3 Fixed-mask ROM delivered to the user. The manufacturer may use fixed-mask
procedures to produce a ROM in accordance with the altered item drawing by
eliminating the emitter-base junction normally shorted during programming (using the
same basic P-ROM die in all other respects). When fixed-mask ROM's are delivered to
the user, the provisions of 3.7.2 shall apply.

3.8 Microcircuit group assignment. The devices covered by this specification
shall be in microcircuit group number 7 {see MIL-M-38510, appendix E).
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3 A4 E2 14
4 ‘----*1\3 EI | 13
5 A0 BOF———12
6 A B) 1]
7 ‘1\2 532 10
8 i GND B3 9
FIGURE 1. Terminal connections.
Word Enable Address Data
No. E] E2 A7 A6 A5 A4 A3 A2 1 A0 B3 B2 B1 BO
NA (L L {X (X {X (XXX XL L L L
NA JL [H X [X X |X|XI[X X 10C{10Cj]0C|{OC
NA JTH [L (X | X XX ]|X[X X jocjocj|oc|oc
NA JH JH |[X | X X X |X|X X |oc|ocy}ocioc
NOTES:

1.
2.
3.
4,

NA = Not applicable.
X = Input may be high level, Tow level or open circuit.
0C = Open circuit (high resistance output).
Program read out can only be accomplished with both
enable inputs at low level. °

FIGURE 2.

Truth table (unprogrammed).
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Truth table.
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Truth table - Continued.

PRy g | - ==t Bl i o0 = I T I Uy QN O NS B (PO i DR B o QU [y VNN B (NN [ DHNY B (= = (s ) (OO 5 (UUH By DRSNS [ il QRN I RN |
m el Bl Il RS0 N == S = =i [u o [ =i e o = =G = i QUG I (NN i VRN DU [ Y UM ) = =g S () b i DU [ NS QOR[N I e ol b il DR e i s o A
a8
Tl jTjxj x|zl ix | jxjxcjxcijxc iz izl gl lalas|lal=] alx
TS|t ]2t D a2 A9l g gl lmlxjzjcfalz|lxc|lxcla
el B IS N R I == Q) g =i QST o i SN [ b i JUNE I o i JUSS [m g JUNE B (b= gl (NN Y R ool IS O e il N e ol (O ) (o ol NN e il DR e = NS [ s o
Sl AT T ]| T T~ T |l Tl | |alalzlc a2l
B B I I I O = = (= = fpo ol s iy QUNE By QNN [y QNS [ DU I s ol (b i [ s ool QUUORN i SO [ JUNE I NS I (e i e i e Y Bue i VRN ) U O NS NN S = cnfl fe s b il [ =
vy
N\w P A1 = I (S iy N Oy [N DU RS i g m il e s B i b cnfl) (B = s o s o NPUNE [N JUUURE T DY I (RPN O VNN B S (PN Y (N I [ ol s oo e il b ol s el e i s ot
S
o
M B Bl I I QUSSE By (U Oy QY[ QR QN B QO by G I SR [y U U (DU (N N (NN |5 QRN ) b ol e s o s il s ol (s ool (e g B ol e i b i e ol e s e ol e el s o e ot
Iy« |{rjjrjs(={xjrjx{rfxf{x|(xjrx |xlxjzx|jx{x [T |{xjix{xT{ix |={xx|xx|x
ITjIT|rjlxjr|lm)jir|rjxxlxjrjxjrjx)x)lx ]l jxjx)xjx|lxjx|lxlxc|zc|xxcjx]xjx|x
el Bl = RS [T B (SN U QU [y [N iy NN I U [ NN [y [DUR By NN Dy [UUWN [N BN O ROV [ U D DU I (VRS By RN D (DU (DU I (U D N N QNN N (DU b SN B ORI NN ) N Ny RN
©
~ O~V igtl]ow INjo|lojo|l—~]lvd|gjv]iolinNn|o]jlv|Ol— N il o]~
o ooy jo ool ojojlololo|olOimlmlm~—l—i—|—|—}l—~|— |[—iN|{nlNN ol
= —l-y~=}— |~} {~ |~} t—|~--|- -}~ l— |~ ]l—|—j—~l—]—]—} ¢~ —
Bl el I S O (PSSR Iy QUL Y QN | e =y QNN 0 (e ndl (NN I e i (Do i fhu ol QNS 3y RN O e iy VU [ JUNSS O U I (b =G DU 5 i (s o VRN Y U (U Y [ DUNE 5 b o 2 ol (NN
.MW P el el T I Y Q0 i S I Jpws o QU  Je il QNS i s i NS [N b i JUUN [ BN [ QNS [ JUUNN I o aclf b ol PO I b s (e s U I QUK N VOO O e ol QRN Y JUNWY I QU Y e sl e
a3
jm =g Qi il e i e mi S i (i ol Rl e it e o Jim il e uoll i gl e cnfl on o U O VO I e s SN [N U ) BN s gl QUK N e gl e ol QUK I R (e il S DN R o s il B g
el Gl I I [N N [P I (U Jf (RN Qs B (RPN [ RN oy NS UK (PR [ PN el JRPUIN i PN [ QU [ = xRN O SNV B QNN Y (b= i N Y b ) N O QNS 1 e i U Y e ol SRS 1 N}
A T|AlT STl T a0l |2zl
Al AT jd|I| Tl T|] AT T AElTliAdlA T |=mlTc il |l x|
e B I = I == = = e =y Ripo iy VU Iy (VU [ NN g DU I o iy (B ool e G b ool [RNNY (NN o NN I BN e i e i) Yoo s (B ool QU ) (NS I (U QNS B e ol e ol e wofl e o
v
% Bl I I = I PSS [y QS QU | AR i R mil e ol o i v iy e ) (B ol b i e ol (PR Y UOY D NN I RN [ NS g U RN i PSS ) [ = e i (B ol o s o el B el e wol e d
S
M BRI Il IR I R B (RSN QSEE Y QU N QRS [ N [y [RPE  UG [y DU [ SRS R QN I QRS i s sl fm s s sl s b il s s [en i b sl s s s el el s s B ol s e ot B o
R el Il NE N O [ QU QU | QN o U I QIR [y DR R U Dy RN [y NN iy QO 0 U I (RN | N [ DN 1 (NN 0§ NVUOK S QNN N DU (N [N B U | NN N (NN U N DU N RN ) QR S |
IIIr|xjrjjT|x|xjx|jzjx|jrjxjxjx|jxjrx|jxjxixjxijixjx x|zl === x=|x
Pl S I I S N (OSN3 [Ny (RN SN I (NI I UGN [ QU [y (RS (i[O (N (RN O (VN N OIS N NN |5 U 0N QRSN i (NN S (UUC i (U I U I (R B I (U DU (RN | RN ) Y
o
S~ I~ o]l—|NNOl{g IO IN{OjJO Ol [N VIO IN|O|]O]— [N |0
m wWlwiwvlwjw ol isIis NN N[O |0 OO0 |0 |0 ool v ooy

Truth table - typical programmed unit - Continued.

FIGURE 3.
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Truth table - Continued.
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Truth table - typical programmed unit - Continued.
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Truth table - Continued.
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Logic diagram and schematic circuit.
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Logic diagram and schematic circuit - Continued.

1



FIGURE 4.

MIL-M-38510/2028

10 k£l

I :: ; c I k§2
-

——}E IO k)

Vee

10kSL
8kl TO I-OF-32
C DECODER
WORD 3!
« = JOI-OF-32
—>C DECODER
WORD 32
Vec
IOk

TO SCR
OUTPUT (WDD)
TO I-OF-32
DECODER
(WORD DRIVER DISABLE
wbDD)

> TO I-OF-8
DECODER
(SCR)

Logic diagram and schematic circuit - Continued.
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FIGURE 4. Logic diagram and schematic circuit - Continued.

14



MIL-M-33510/2028

FROM
1- OF-8

m N NIANSISISIS

N\
J

25658IT
MEMORY
(32 x8)
MATRIX

g T0 NEXT =P
I- OF~32 MATRIX

FROM
DECODER ﬁ

o
L
L
L
I
L
o

WAL

T I

ﬁ
AN

[T .

!SI
, 31
TO 8-INPUT f

MULTIPLEXER

w32
(TEST WORD)

v

(EACH AND GATE)

Vee

4K N

- 1 X
BITS 8 INPUT‘ MULTIPLEXER
224-258 >
> « TO OR
»> GATE

BITS
192-223 >~

Y

BITS

160~ 191 >—‘T =

BITS
128- 159 >

.

TO OUTPUT
L 100

BITS INVERTER

96-127

BITS
64-95 >

BITS
32-63

AND GATES

it

4
BITS
0-31

)

Sevvive.

)

A5 AsAghg A7y . TO OUTPUT

% INVERTER
3K
n

FIGURE 4. Logic diagram and schematic circuit - Continued.

Rk

15



OxP
(TOI-OF-B)
DECODER
FROM
8-INPUT O o OUTPUT
MULTIPLEXER
FROM
OUTPUT
ENABLE
FIGURE 4,

MIL-M-38510/202B

FROM
OUTPUT
ENABLE

DEVICE TYPE Ol
ch

1.3K

2 10 1-0F-8
DECODER

OUTPUT
© DEVICE
TYPE O
FROM
8-INPUT »>—
MULTIPLEXER
> DEVICE TYPE 02 ™+
vee
:EI.BK 100 Ox P
TN a2 (To 1- OF- e
FROM ecoosa
OUTPUT
ENABLE
OUTPUT
DEVICE
EROM » TYPE 02
8-INPUT >

MULTIPLEXER

yyy

vy
25K | Fl
n 3

4

Logic diagram and schematic circuit - Continued.

16



MIL-M-38510/202B

500 v

Q1 o—— Ay

Q2 o—— A,

03 o A3 83
Qqo0——{ Ag E
Qs [0 S - A5 EZ""""—.""‘—'OQB
Q¢ O———] Ag A GND
7
Q7 o— =

NOTES:
1. R = 3009 #5%. A1l outputs shall have separate identical loads.
2. A1l pulse generators have the following characteristics: VIH > 3.0 volts,

VIL < 0.4 volts, 50% duty cycle and frequencies as specified in note 3.
3. Input frequencies are as follows:

Input Frequency

Q fO = 100 kHz min.
Q.l f] = 1/2 fo

Q, f,=1/2 1,

Q3 f3 = 1/2 f2

Q4 f4 = 1/2 f3

Qg fo=1/2f,

Qg fe = 1/2 f,

Qy £, =12 fg

08 f8 =1/2 f7

FIGURE 5. Burn-in and steady state life test circuit.
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+8.0V
INPUT
8.0V
. ” N 5
| sEE A
[ TEST 22
= | TABLES Ag
PULSE AND As
GENERATOR | NOTE Ag
PRR = | MHz I A
* 20%
E)
L ) E2
I'"o"" -I 10ns
27v 2 U 3.0ve0.4v
INPUT —> Frum SOOnsiJOns-———ﬁv
0.7v 07V ov
— —= 'PLHr“' Vou
OUTPUT 15V L8V
WAVEFORM A > ——“\\\\g
~o tpnL L— ——————— Yol
——————— VoM
OUTPUT ‘
WAVEFORM B> fv 15V
L — 'Pm.l-— You
-J'PLH
NOTES:

1. Test table for devices programmed in accordance with an altered item drawing
may be replaced by the equivalent tests which apply to the specific program
configuration for the resulting read-only memory.

2. CI = 30 pF minimum, including jig and probe capacitance; R1 = 3009 *5% and

Ré = 6002 +5%.

FIGURE 6. Switching time test circuit.
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VOLTAGE
B ¢ 0 2 [ (CLAMP)
———————— —_— e — - — — — - - 200 mA
!_/ PROGRAMMING
PULSE

VouT, 20 mA
SENSE CURRENT

(PROGRAMMED BIT)
10 uS 5%

il 0.71S MINIMUM GROUND
—-'—— MEASURE Vgur

A
H__. 7.5 uSt 5% —_‘;—'VSENSE
-

Sense pulse rise time.
Pulse train (program at 200 mA and sense at 20 mA).
Two successive sense readings where Vout <V

Four (4) additional program pulses.
Sense current interrupted during address change.

sense.

mo Ow>>

FIGURE 7. Typical voltage waveform during programming.
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TABLE III. Group A inspection for device types 01 and 02.
Terminal conditions (see note (1))
Case E, F 1 2 3 4 5 6 7 | 8 9 10 X 12 13 ] 14 [ 16
MIL- : Test limits
Subgroup | Symbol S;‘ghi? Testho. | A | A A, Ao | A A A, @ | B, 8, B, Bole o5 N Ve [ Meas. L T e vnit
T2 | Voy 3006 1 o.8v [0.8v{83v|2o0v|z.av |20V ]| 2.0v{ GND (3) 0.8V i 0.8V | 0.8V |4.5V By 2.4 v

Te = %€ 2 (3) i 8,
3 (3) l B,
4 , (3) J B,

Vou 3007 5 20v |2.0v|83v]|2oviz.ov |2ayv | 2.0V 16mA 0.4V ‘ 0.4V | 2.0V 8, 0.45 |V
6 ‘ 16 mA B
7 16 mA B,
8 ' 16 mA l By

e ° ~10 mA } A, a5
10 ~10 mA A
1 -10 mA A,
12 -10 mA Ay
13 -10 mA Ay
14 -10 mA Ag
15 -10 mA Ag
16 -10 mA A7
17 -10 mA £,

v 18 -10 mA J' £, ! S

Teex 19 0.8V 10.8V | 2.0V | 2.0V|2.0V | 2.0V | 8.0V 55V j0.4v {04V [0.8BVI55V By 100 {uA
20 5.5V 8
21 5.5V B,
22 5.5V B,

Teexe 23 5.5V |24y | 2.4V B 100 [ A
24 5.5V B,
25 5.5V By
26 5.5V 8,

fcexs 27 0.4V 2.4y |24V By -40 | LA
28 0.4V B,
29 0.4V 8,
30 0.4V By

T 3010 3 2.4y A, 100 | A
32 2.4V A
33 2.4V A,
34 2.4V Ay
35 2.4 ¥ A,
36 2.4 ¥ Ag

L] ' ¢

.ee notes at the end of this table.
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TABLE II1. Group A inspection for device types 01 and 02. - Continued
Terminal conditions [sze note (1))

Case E, F 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16
MIL- Test limits

Subgroup | Symbol | STD-883 | Test No. A A A A A, GND B, ] By E; E, A, Voo | Meas.
method terminal | Min | Max | Unit

12

x>
o

T (2) I 3010 37 2.4V GND 5.5V 100 |uA
Te = 25°C . 18 2.4V
39 2.4V
40 2.4V

m m >
N o— o~

3010 41 5.5V 100 uA
42 5.5 V
43 5.5V
44 5.5V
45 5.5V
46 5.5V
47 5.5V
48 5.5 ¥
49 5.5V
“ 50 5.5 ¥

IH2

m m > I > I» » > I» I
N — 3 O 0w NN - D

3009 51 0.4y
52 0.4V
53 0.4V
54 0.4V
55 0.4V
56 0.4V
157 0.4V
I 58 0.4V
59 0.4V
v 60 0.4V

> >

—sl oY Ul Em W N = O

mom X = I

~N

vy

8202/0158¢~W-114W

301 61 GND GND 83V |50V |50V 5.0V 5.0V B GND GND GND
62 B
63 B

64 By

(4)

W W W
WO - o

Q————-:g

] 1 3005 65 ‘} b GNb GND GND GND GND ‘b ! ) J ¥ 130

cc

-
o
(el

2 {2) Same tests, terminal conditions, and lTimits as subgroup 1, except TC = 125°C and VIc tests are omitted.

3 (2) Same tests, terminal conditions, and limits as subgroup 1, except Tc = -55°C and VIC tests are omitted.

7 Functional tests at TC = 25°C - See note (5).

8 Functional tests at Te = 125°C and TC = -55°C - See note (5).

See notes at the end of this table.
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TABLE III. Group A inspection fo;faévice types 01 and 02. - Continued
Terminal conditions {see note (1

MIL- | Case E, F 1 2 3 s 6 7 e 9 10 n 12 13 14 15 16 Test Limits
Subgroup | Symbol | STD-B83 | rese o | g | A | A | 8y | A | oA | oo | sy B, | B B, | B | B o] Ve [ ens e T lomst
9 (2) topL 3003 66 & 67 | GND IN 8.3 V| 5.0V |5.0V 5.0V 5.0 V| GND OUT-A GND | GND GND 5.0V A - By |20 60 ns
To= B L e il (Fige) | sBaes | OUT-A ! A - B,
70 8 71 OUT-A t Ag - 8,
72473 1 0uT-A \ Ag - B,
74 & 75 N GND OUT-A 1 As - By
76 & 77 ouT-A 1 Ag - By
78 & 79 , ouT-A Ag - B,
g0&8 | oUT-A 1 Ag - By
82483 | GND 0UT-A % IN A; - B,
84 & 85 oUT-A | Ay - B
86 & 87 ouT-A i A, - B,
88 & 89 ) oUT-A A, - By
90 & 91 N ouT-8 | GND Ay - By
92 & 93 ouT-B | Ay - B
94 & 95 0uT-8 Ay - B,
96 & 97 ' ) J, 0UT-B | Ay - By
98 & 99 5.0V| 5.0V 50V | IN ouT-B ' A, - By
100 & 101 ouT-8 1 A, - B,
102 & 103 0UT-B A -8,
104 & 105 ') OUT-B v A - By
106 & 107 | GND IN 5.0V oUT-B 5.0V Ay - B,
108 & 109 ouT-B Ay - B
M0 & 111} 0uT-8 Ay - B,
Nnzamns | ) oUT-8 | Ay - By
14 8 115 t 5.0 V] GND 5.0V In 0uT-B A, = By
116 & 117 | 0uT-B Ay - By
118 & 119 | 0uT-8 ; A, - B,
v 120 & 121 ' v ) uT-B y ¢ v A NENE)
tou s 122 8123 [ GND | GND | GND | 6ND | GND GND GND QUT-B | IN Tl GND GND £, -8y |10 |30 [ns
toL 124 & 125 ouT-B ! £, - B,
126 & 127 0uT-8 ! £y - B,
128 & 129 OuT-B E, - By
130 & 131 ouT-8 | GND ! N £, - By
132 & 133 0UT-B i E, - B,
134 & 135 0UT-B i E, - B,
1 . -
' ; I 136 8 137 h : Vole ’ ! | ouT-8 | | | £, - B, Vil
{ i

See notes at the end of this table.
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TABLE III. Group A inspection for device types 01 and 02. - Continued
Terminal conditions (see note (1))

€2

4202/0198E-W-TIKW

MiL- | Case B F | 2 3 4 5 6 7 8 9 10 1 12 13 4 15 16 Test limits
Subgroup | Symbel s;‘ght::’a Test No. | Ag Ag Ay Aol A M Ao GND By B, & By 5 E M Ve txf:ﬁ{al Min | Max |unit
10 (2) | tppq || 3003 1388139 fGND | IN [83V[5.0V |50V |50V |50V GND ouT-A | 6Np 6N0 | GND | 5.0V A - By | 20 | 100 |ns
ST e [ (Fig6) |40 5141 OUT-A A - B
142 & 143 OUT-A A - B,
144 & 145 OUT-A As - By
146 & 147 | N GND OUT-A Ag - By
128 & 149 OUT-A Ag - B,
150 & 151 OUT-A Ag - B,
152 & 153 oUT-A |L Ao - By
154 & 155 | GND OUT-A N A, - By
156 & 157 ouT-A A, - B
158 & 159 UT-A Ay - By
160 & 161 v ouT-A 1 Ay - By
162 & 163 N GND Ay - By
164 & 165 i Ay - B
166 & 167 Ay - B,
168 & 169 ) ¢ v Ay - By
1708171 | s.0v| 5.0V 5.0V |IN A, - B,
1172 & 173 | A - B
174 & 175 | Ay - B,
176 & 177 { ) ! Ay - By
178 & 179 | GND IN 5.0V | 5.0V Ay - By
180 & 181 ! Ay - B
182 & 183 ; A, - B,
184 & 185 ! | Ay - By
186 & 187 | 5.0 v | GND 5.0V W Ay - By
188 & 189 A, - By
190 & 197 ‘ Ay - B,
v 192 & 193 v v 1 ‘ ' ) Ay - By J} v | ¢
touL 194 & 195 | GND GND | GND {GND  |GND GND OUT-B | IN GND E, -8 | 10 | 50 [ns
toyup 196 & 197 0UT-B ' E, - B
198 & 199 ; oUT-B £y - B,
200 & 201 OUT-B ) £y - By
202 & 203 " OUT-B {GND N E, - B
204 & 205 | OUT-B £, - B
206 & 207 E 0uT-B E, - B,
208 & 209 oUT-B N, - By
) e ' v " L] 1 ) 3 v | ’ ’ ¢ le |0t

See notes at the end of this <able.




TABLE III. Group A inspection for device types 01 and 02. - Continued
Terminal conditions (see note (1))

14

i Case E, F 1 2 3 4 5 6 7 ' 8 9 10 n 12 13 14 15 16
MIL- | Test limits
Subgroup | Symbol | STD-883  Test No. As Ag Ay A Ay A ] A, | GND By B, B By £, £, A, Voo | Meas.
method | i terminal | Min | Max | Unit
11 (2) | Same tests, terminal conditions, and 1imits as subgroup 10 except TC = -55 C.
NOTES:

(1) Input pins not designated may be tied to VCC or GND or may be left open provided they do not influence the outcome of the measurement.
Output pins not designated may be tied to the loads or may be left open provided they do not influence the outcome of the test.
(2) Unproorammed device conditions.
(3) For device type 01, Iy, = -0.4 mA; for device type 02, Iy, = -1.0 mA.
(4) For device type 01, IOS (min) = -1.0 mA and IOS (max) = -6.0 mA:
For device type 02, IOS (min) = -15.0 mA and IOS (max) = -60.0 mA.
(5) The functional test shall consist of all the words tested in sequence as specified in figure 7 or in the altered item drawing,
as applicable (see table II and 3.2.2.2). Terminal conditions shall be as follows:
a. Inputs: H = 5.0V, L = GND, VCC = 5.0 V.
b. Outputs: Output voltages shall be either:
1. H=2.4 volts minimum and L = 0.4 volts maximum when using a high speed checker double comparator, or
2. H>1.0 volts and L <1.0 volts when using a high speed checker single comparator.

8202/0168E-W-TIW
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3.9 Manufacturer eligibility. To be eligible to supply microcircuits to this
specification, a manufacturer shall have manufacturer certification in accordance
with MIL-M-38510 for at least one microcircuit 1ine. Not necessarily the microcircuit
line producing the device type described herein.

3.10 Certification. Certification in accordance with MIL-M-38510 is not required
for this device.

4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection procedures shall be in
accordance w?ta MIT-M- and method 5005 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 quality conformance inspection. The
following additional criteria shall apply:

a. Burn-in test (method 1015 of MIL-STD-883).
(1) Test condition D, using the circuit shown on figure 5, or equivalent.
(2) Tp = 125°C minimum.

b. Interim and final electrical test parameters shall be as specified in table
IT, except interim electrical parameter tests prior to burn-in is optional
at the discretion of the manufacturer.

c. The percent defective allowable (PDA) shall be as specified in MIL-M-38510.

d. Al1 devices processed by the manufacturer to an altered item drawing shall
be programmed prior to burn-in.

4.3 Qualification inspection. Qualification inspection is not required.

4.4 Quality conformance inspection. Quality conformance inspection shall be in
accordance with MIL-M-38510. Enspecfions 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), Generic test data (see 6.5) may be used to satisfy the
requirements for groups C and D inspections. Quality conformance inspection shall be

completed on the specific devices covered by this specification before they are
shipped.

4.4.1 Group A inspection. Group A inspection shall be in accordance with table I
of method SGGE of MIE-§|U-§83 and as follows:

a. Tests shall be as specified in table II herein.

b. Subgroups 4, 5, and 6 of table I of method 5005 of MIL-STD-883 shall be
omitted.

¢c. For unprogrammed devices, a sample shall be selected to satisfy
programmability requirements prior to performing subgroups 9, 10, and 11.
12 devices shall be submitted to programming (see 3.2.2.1). If more than 2
devices fail to program, the 1ot shall be rejected. At the manufacturers
option, the sample may be increased to 24 total devices with no more than 4
total device failures allowable.

d. For unprogrammed devices, 10 devices from the programmability sample shall
be submitted to the requirements of group A, subgroups 9, 10, and 11. If
more than 2 total devices fail in all 3 subgroups, the 1ot shall be
rejected. At the manufacturers option, the sample may be increased to 20
total devices with no more than 4 total device failures allowable.
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4.4.2 Group B inspection. Group B inspection shall be in accordance with table II
of method 5005 of MIL-STD-883.

4.4.3 Group C inspection. Group C inspection shall be in accordance with table
IIT of method 5005 of MIL-STD-883 and as follows:

a. End-point electrical test parameters shall be as specified in tabhle II
herein.

b. Steady state life test (method 1005 of MIL-STD-883) conditions:

(1) Test condition D, using the circuit shown on figures 5 or 6, or
equivalent.

(2) Tp = 125°C minimum.

(3) Test duration: 1,000 hours, except as permitted by appendix B of
MIL-M-38510.

¢c. For quality conformance inspection, the programmability sample (see 4.4.1c)
shall be included in the subgroup 1 tests.

4.4.4 Group D inspection. Group D inspection shall be in accordance with tahle IV
of method 5005 of MIL-S1D-883. End-point electrical test parameters shall be as
specified in table II herein.

4.5 Methods of inspection. Methods of inspection shall be as specified in the
appropriate tabTes and as follows:

4.5.1 Voltage and current. A1l voltages given are referenced to the microcircuit
ground terminal. Currents given are conventional current and positive when flowing
into the referenced terminal.

4.6 Programming. Using the test conditions of table IV, the following procedure
shall be used for programming the device:

a. Select the desired word with the eight address inputs. Apply a lTow level
input voltage to both enable inputs.

b. Apply a train of high current pulses to the outpt bit to be programmed to a
high level Togic using the procedure specified in figure 7 and table IV.

¢. Terminate the pulse train when the sense voltage indicates the selected bit
is in the high level logic state. If the device fails to program after 100
pulses, it shall be rejected as a failure.

d. Repeat steps b. and c. for all output bits in the selected word where a
high logic level is desired.

e. Interrupt the sense current and change the address to the next desired word.

f. Repeat steps a. through f. until the entire memory is correctly programmed.
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TABLE 1V. Programming specifications,

‘ming pulses to
program a given bit

| I i ]
| Characteristic | Limit | | Notes
|™Min T Max | Unit]
| | T T |
{1. Programming pulse: | | | |
| Amplitude | 190 | 200] mA [Constant current.
| Voltage (clamp) | 27.5 | 28.0 | V IVoltage limit of current source.
I Ramp rate dv/qt | | 70 {V/us
Pulse width 17.125 [7.875 | us |15 V points, 1502 load.
} Duty cycle = 70 | ! % 110 us cycle %5%.
| | ]
2. Ve | 5.005.25 | vV |
| | | | |
| I [ | ]
I3, Sense current | 19.0121.0 | mA [The sense current must be interrupted
| | ] | fafter each address change for 10 us
| Ramp rate | I 70 | Y/usIminimum.
| Voltage clamp i 27.5) 28.0 | Vv [
| ] | I !
‘4. Maximum sensed ‘ 6.9 I 7.1 |V |[A bit is prgrammed when two
voltage for an ! [successive sense readings 10 us
| output bit | | | lapart, with no intervening program-
| programmed to a } ! | Iming pulse, pass the 1imit. When
| high level logic | | | [this condition has been met,
| | | | ladditional program pulses are
l | | ! lapplied and the pulse train is then
| | | [terminated.
| [ T T T
I5. Delay from trailing |l 0.7 | | us |
I edge of program | | | |
! pulse before sensing | | | |
; output voltage : } } :
:6. Number of program- } : 100 } |
|
| | i | |

5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be as specified
in MIL-M-JB5I0.

6. NOTES

6.1 Intended use. Microcircuits conforming to this specification are intended for
logistic support of existing equipment.

6.2 Ordering data. The acquisition document should specify the following:

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, if applicable.

¢c. Requirements for certificate of compliance, if applicable.

d. Requirements for notification of change of product or process to
contracting activity, if applicable.

e. Requirements for failure analysis (including required test condition of
method 5003), corrective action, and reporting of results, if applicable.

f. Requirements for product assurance options.

27


https://5.015.25

MIL-M-38510/2028

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 will not apply to direct purchase
by or direct shipment to the Government.

h. Requirement for programming the device, including processing option. The
device may be programmed pre- or post-burn-in, if applicable.

6.3 Abbreviations, symbols, and definitions. The abbreviations, symbols, and
definitions used herein are defined in MIL-M-38510, MIL-STD-1331, and as follows:

GND - - - - - - - - - - - Electrical ground (common terminal)
VIN - - = = = = = = = = - Voltage level at an input terminal
Vig = = - - = = = = - - - Input clamp voltage

IIN - - - = = = = = = - - Current flowing into an input terminal
Te- = = = = = = = = - - - Case temperature

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) and lead material and
finish C (see 3.3). Longer length leads and lead forming shall not affect the part
number., It is intended that spare devices for logistic support to be acquired in the
unprogrammed condition (see 3.7.1) and programmed by the maintenance activity, except
where use quantities for devices with a specific program or pattern justify stocking
of preprogrammed devices.

6.5 Generic test data. Generic test data may be used to satisfy the requirements
of 4.4.3. Group C generic test data shall be on date codes no more than one year old
and on a die in the same microcircuit group (see appendix E of MIL-M-38510) with the
same material, design and process from the same plant as the die represented. Group D
(see 4.4.4) generic data shall be on date codes no more than one year old and on the
same package type (see terms, definitions, and symbols of MIL-M-38510) and from the
same plant as the package represented. The vendor is required to retain generic data
for a period of not less than 36 months from the date of shipment.

6.6 Substitutability. The cross-reference information below is presented for the
convenience of users. Microcircuits covered by this specification will functionally
replace the listed generic-industry type. Generic-industry microcircuit types may
not have equivalent operational performance characteristics across military
temperature ranges or reliability factors equivalent to MIL-M-38510 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,

Military device Generic-industry
type type
01 IM 5603A
02 IM 5623

6.7 Ordering guidance. Since the qualification and certification requirements
have been removed from the specification, orders may be placed immediately.

6.8 Changes from previous issue. Asterisks are not used in this revision to
identify changes with respect to the previous issue due to the extensiveness of the
changes.
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Custodians: Preparing activity:
Army - ER Air Force - 17
Navy - EC
Air Force - 17 (Project 5962-0646-1)
NASA - NA

Review activities:
Army - AR, MI
Navy - 0S, SH
Air Force - 11, 19, 85, 99
DLA - ES

User activities:
Army - SM
Navy - AS, CG, MC

Agent:
DLA - ES
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