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30 SEPTEMBER 1987

MILITARY SPECIFICATION
MICROCIRCUITS, DIGITAL, CMOS, 65,536-BIT STATIC RANDOM
ACCLSS MLCMORY (SRAM), MONOLITHIC SILICON

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 tne detail requirements for monolithic
silicon, S, 65,536-bit, static random access memory microcircuits (including those
with a power down data retention feature). Two product assurance classes and a
choice of case outlines and lead finishes are provided and are reflected in the
complete part number.

1.2 Part number. The complete part number snall be in accordance with MIL-M-38510.

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

Device Device Data Access/cycle
type organization retention time
01 65,536/1-pit RAM No 55/55 ns
02 65,536/1-bit RAM No 45/45 ns
03 65,536/1-bit RAM Yes 55/55 ns
04 65,536/1-bit RAM Yes 70/70 ns
05 3192 x 8-bit RAA Yes 150/150 ns

(asynchronous)

06 8192 x 8-bit RAM Yes 150/205 ns

{synchronous)

1.2 2 Device class. The device class shall be the product assurance level as
defined in MIL-M-38510.

1.2.3 C(Case outlines. The case outlines snall pe designated as follows:

Qutline letter Case outline (see MIL-M-38510, appendix C)

See figure 1 (22-lead, .300" x 1.,26"), dual-in-line package
See figure 1 (22-terminal, .290" x .490"), leadless chip
carrier package

D-10 (28-1ead, 1/2" x 1 3/3"),
C-12 (32-terminal, .450" x .550
package

dual-in-line cerdip package
"), leadless chip carrier

<= o~

1.3 Absolute maximum ratings.

Voltage on any pin relative to Vgg = = = = = = - - SV to v 5%V
Storage temperature range (ambient)- - - -~ - - - - Z65°C to *Ebo C
Maximum dc output current- - - - « « « - - - - - - 50 mA
Power dissipation (P B T T N S T R 1.0 W
Lead temperature (so?derxng, 5 seconds)- - - - - - +270°¢C
Junction temperature (Tg)- - - - - - - - - - - - - +150°C
Thermal resistance, junction-to-case (OJL)
Case T = - « = = = = o 4 & = =@ =0 = 0 = -0 - o - - 30°C/W
Case U =~ = = = = = = = = = o @ o e o = o -« o < 50°C/W
Case X - = = = = = = = o - =« = 4 =« = - - - - o - 15°C/w
Case Y - - - - - - - - - - - - & - - - - - - - o 40°C/W

Beneficial comments (recommendations, additions, deletions]). and any pertinent data |
which may be of use in improving tnis document snould be addressed to: Rome Air |
IDeve]opment Center (RBE-2), Griffiss AFB, NY 13441-5700, by using the self-addressed|
Standardization Document Improvement Proposa1 (0D Form 1426) appearing at tne end of

|this document or by letter.

AMSC N/A FSC 5962
DISTRLBUTION STATEMENT A, Approved for public release; distribution is unlimited.




MIL-M-38510/292

1.4 Recommended operating conditions.

Supply voltage (Vee):
Device types 01 Ehrough 06 - ~ « = = =« &« = - - .

4.5'V dc to 5;5 Y dc
Case operating temperature ran?e (Tg)- - - = - - - -55°C to *125°C
Data retention supply voltage (Vgp):
Device types 03, 04, 05, and Og --------- 2.0 V dc to 5.5 V dc¢
VSS power supply and signal ground - - - - - - - - 0.0 V dc
H18h Tevel input voltage, all inputs (Vyy):
evice types 01 through 04 - - - - - - = - - - - 2.2 YV dc to VCC
Device types 05 and 06 - - « « -« - « & « =« & « = 2.2 ¥ dc to Ype v .3
Low Tevel input voltage, all inputs (Vy ):
Device types 01 through 04 ~ - - - "o - - - - - -0,5 V dc to *0.8 Y d¢
Device types 05 and 06 - - - -« -« - - - = « - - - -0.3 V dc to +0.8 Y dc

2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specification and standard. The following specification and standard form a
part of this specification 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.

(Copies of the specification and standard required by contractors in 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 associated detail
specifications, specification sheets, or MS standards), the text of this
specification shall take precedence. Nothing in this specification, however, shall
sgge(sege applicable Taws and regulations unless a specific exemption has been
obtained.

3. REQUIREMENTS

3.1 Detail specification. The individual item requirements shall be in accordance
with MIL-W-3B510, and as specified herein.

3.2 Design, construction, and physical dimensions. The design, construction, and
physical dimensions shal]l be as specified in MIL-M-38510 and herein.

3.2.1 Terminal connections. The terminal connections shall be as specified on
figure 2. )

3.2.2 Block diagrams. The block diagrams shall be as specified on figure 3.

3.2.3 Truth table. The truth table shall be as specified on figure 4.

3.2.4 Case outlines. The case outlines shall be as specified in 1.2.3 and on
figure 1.

Continued on page 10
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Device types 01, 02, 03 and 04

22-PIN DIP (TOP VIEW)

CASE T
ro [t 22 JVcc
Ald 2 21| Jais
a2 |3 20 Jaia
a3 |a 19| Jai3
ra[ s 18[ a2

Asljs 7 Jau
:]Am

ar[ e 15{_JAs

af o 14| Jas
Lo 13 30
cNoEn 12 :]'i

22—-PIN LEADLESS CHIP CARRIER (TOP VIEW)
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]
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CASE U
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SRR
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-y 2 Lo 22 2] -
A2 3 | 20 _ | Al4
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A3[ T4 197" Ja13
- —
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Ae[ 17 167" a0
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FIGURE 2. Terminal connections.




28-PIN DIP (TOP VIEW)
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Device types 05 and 06

CASE X
NC — | . 28 —Vee
Alz— 2 2T H—W
A7— 3 26 —E2
A6— 4 25 —A8
A5—5 24 —A9
A4— 6 23 —All
A3— 7 22 +—7G
A2— 8 21 +—AIO
Al—9 20 —EI
AO— 10 19 —-DQ7
DQO— i1 I8 -—DQ6

DQI— 12 17 +—DQ5

DO2 — 3 16 —DQ4

GND— 14 15 —DQ3

FIGURE 2.

32-PIN
LEADLESS CHIP CARRIER (TOP VIEW)

CASE Y

A7 Al2 NCNCYCC W E2
| N I N

/ 4 3 2 | 32 3| 30 \
A6— 5 29 - A8
A5— 6 28 [—A9
AG— 7 27 Al
A3— 8 26 —NC
A2~ 9 25 —G
A1— 10 24 A0
A0 11 23 ~EIl
NC— 12 22 —DQ7

DQO~ 13 2}-—006

\ 14 15 16 17 18 19 20

T T T T 1T 1
DQI DQ2 GND NC DQ3 DQ4 DQ5

Terminal connections - Continued.
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Device types 01, 02, 03, and 04
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FIGURE 3. Block diagram.
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Device type 05
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FIGURE 3. Block diagram - Continued.
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Device type 06
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FIGURE 3. Block diagram - Continued.
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3.2.5 Schematic circuits. The schematic circuits shall be submitted to the
preparing activity prior to tne inclusion of a manufacturer's device in tnis
specification and shall be submitted to the qualifying activity as a prerequisite for
quatlification., A1l gqualified manufacturers' scnematics snall pe maintained and
available upon request.

3.2.6 Functional tests, The functiondal tests to ve used to test tnis device are
contained in the appendix. If the test patterns cannot be implemented due to test
equipment limitations, then alternate test patterns to accomplisn tne same results
shall be submitted to the qualifying activity for approval.

3.2.7 Die overcoat. All devices supplied under tnis specification snall be
hermetically sealed in glass, metal, or ceramic (or combinations of these) packages.
Polyimide and silicone coatings are allowed as an overcoat on tne die for alpna
particle protection only (not as a substitute for the glassivation layer) provided
each lot (i.e., polyimide and silicone coated l1ot) snall oe subjected to and pass the
group D internal moisture content test. The frequency of the internal water vapor
testing may not be decreased unless otherwise approved by tne preparing activity.

The internal moisture content for device class S and ¢lass B after completion of all
screening shall not exceed 5,000 ppm at +100°C.

3.3 Lead material and finish. The lead material and finish shall be in accordance
with MIL-M-33851I0 and 6.5 herein.

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

3.5 E£lectrical test reyuirements. The electrical test regquirements for each
device CTass 3NaTT be Thée subyroups specified in taole 11. Tne electrical tests for
each subgroup are described in table 111

3.6 Marking. Marking snall be in accordance with MIL-M-33510. At tne option of
the manufacturer, the country of origin may be omitted from the body of the
microcircuit, but shall pe retained on tne initial container.

3.7 Microcircuit group assignment. The devices covered by this specification
snall oe in microcircuit group numper 41 (see MIL-M-38510, appendix E}.

4, QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection., Sampling and inspection procedures shall pe in
accordance witn MIL-M=38510 and methods 5005 and 5007, as applicable, of MIL-STD-883,
except as modified nerein,

4,2 Screening. Screening snall be in accordance witn method 5004 of MIL-STD-883,
and sha € conducted on all devices prior to qualification and quality conformance
inspection. The following additional criteria snall apply:

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

(1) Test condition D or E, using tne circuits snown on figure 5, or
equivalent.

(2) Ta = *+125°C minimum.

b. Interim and final electrical test pdarameters snall pe as specified in tanle
IT (see 3.5). ’

¢. The percent defective allowable (PDA) snall pe as specified in MIL-M-38510,
d. Ffor classes B and S devices, post dynamic burn-in electrical parameter

measurements may, at tne manufacturer's option, be performed separately or
included in the final electrical parameter measurements,

10
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TABLE I. Electrical performance characteristics (device types 01 through 04).
T ] I T . |
| Test | Symbol | Conditions {Device | Limits  |unit |
i | | -56°C ¢ T < *+125°C | type | I
| | | T5Vto 55V | | Min | Max | i
| | | un?ess otherwise specified | | | | |
[ I [ T ] T I 1
|Active supply current  |lgcy L, Voo = 5.5V { 02,03 | i 8 jm |
| (addresses stabie) ! ITTL I/& Tevels | T |
| | | | 01,04 | | 60 | |
[ I | T ] T ! I
|Active supply current I 12 IE = Vi, 100 percent duty cycle | 02,03 | | 8 {m |
| (addresses cycling) | Itayay = minimum, Voo = 5.5 V T [ | T |
| | ITTL 1/0 levels | 01,04 | | 60 | |
T ] ] [ | T I
|Standby supply current |lgp] IE = Vig, Yoo = 5.5V | 02,03 | | 25 | mA |
| (addresses stable) | [TTL 1/0 levels T T T | |
| A | | 01,04 | I 1o | |
T [ I [ ! 1 [
|Standby supply current |Igps IE = Viy, 100 percent duty cycle | 01,03 | | 25 | mA |
| (addresses cycling) | Itayay = minimum, Voo = 5.5 V { I
| | ITTL 1/0 levels | 02,04 | { 15 | i
T T T | I 1 I i
iData retention current |Iccpr I¥eg = 2.0V, Igp = 0 mA | 03,04 | | 600 | wA |
| | IE = vo¢ -0.3 V | | { | |
| | | | | | | |
T I [ T I T T 7
{Output high voltage :VOrI {Ipy = -4 mA, Voo = 4.5V |I 01-04 II 2.4: : o
| | |
T [ I ] ] | I T
|IOu'cput: Tow voltage VoL lIgp = 8 mA, Voo = 4.5V | 01-04 | | 0.41 ¥V |
| | | | | i |
1 | [ [ | I I [
| Input leakage Fl1y [Viy = 0.0 V to 5.5V [ 01-04 | -5 | & | 4A |
I| (a1l inputs) tIIL IOther pins = 0 V : : { { |
|
f T 1 I | T —
IOutput leakage I 1oHz |Voyr = 0.0 V to 5.5V | 01-04 1 -10 | 10 | wA |
| gLz £ = Viy | | | | |
| | | | i | | |
I I | | [ ] T T
[Qutput short-circuit Iigs {DgyT = "Logical 1" | 01-04 | -50 [-135 | mA |
| current | [Duration < 1's, Voo = 6.5V I I | I| I
| | | - | | I |
T I I [ i i ] I
:lnput capacitance ICrn | =0V | 01-04 | | 5 | pF |
| | | | | | I
I ] I T ] T T T
}Dutput capacitance II"OUT ivoﬂ =0V | 01-04 l | 7 1 pF |
| I | |
f T i | I T 7T
IRead or write cycle time Itayay ISee figures 6 and 7 | 02 1 45 | | ns |
| | | T I T [ |
| | | | 01,03 | 55 | | |
f | | T I | |
| | I | 04 | 70 | | |
[ T
% Read cycle |
|
] [ | | I | [ I
|IAddr‘ess access time lltAvQy | See figure 6A 02 | | 45 | ns |
| I ] ] | I
{ | | | 01,03 1 EEE |
i | | i I [ I I
| | | |04 | (Y |

See footnotes at end of table.

11
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Electrical performance characteristics (device types 0l through 04) - Continued.

TABLE I.
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TABLE 1. Electrical performance characteristics (device types 0l through 04) - Continued.

I o
Conditions |Device | Limits {Unit |

T I [
| Test | Symbol | . .
{ | | -55°C ¢ Tp < *125C | type T [ | |
| | | Voo = 8.5V 10 5.5 V i | Min | Max | |
I | | un;Iess otherwise specified | { | | :
I
lI Write cycle 1 :
I I I I I [ | I
|Data valid to end of [ tpvuH | See figure 7A | 02 | 20 | I ns |
| write I | I f ] | I
| | | | 01,03 | 25 | | !
I | | I I I I |
I | | 04 1 30 | | |
I [ | | [ I ] |
|Data ho1d tine toox | | o1-0e 15 | | s I
||N it 1 t ll |I ]I— 02 0 : 25 } T
rite enarle to output 14 ns
| hign-z | T |
| | | 01,031 o | 30 | |
I ! [ T ! I [ |
| | | | 04 | 0 1 35 | I
I I I I I I I
[Output active from end of |tyy x | | 01-08 1 0 | | ns |
| write [ | I | | | |
I T
lI Write cycle 2 }
[ | i I ! [ ] [
[Address valid to enable Itayg I See figure 78 | 01-04 | 5 | | ns |
| low I | | ! | | |
I I I T I I [ [
IChip enable low to enableltr gy | | 02 | a0 | I ns |
I high I | T I I I I
| [ | | 01,03 | 50 | | [
I | | T I I I |
| | [ ) 04 | 60 | N
I I I I I | [
|Address hold time after [tpyay | | 01-04 | 5 | I ns |
| enaple | | | i | | |
I ] | T I I I T
|Address valid to enable [tpypy I | o0z | 40 | I ns |
I hign I | T I [ ! I
i I I ] 01,03 1 5 | I |
I | [ ] T 1 I |
| | | |04 | 60 | | i
I I I I b | |
IData valid to enable high|tpypy | | 02 | 20 | | ns |
[ | | I T ] I I
| I | 1 01,03 | 25 | | I
! I | I I I | |
| | | | 04 | 30 | | |
I ) T I I I I I |
IlData hold time I“EHL)X Il |I 01-04 |I 5 : ; ns |
|
f T
I Data retention |
|
I I I I I | I I
IChip disable to data i tCoR | See figure 8 103,081 0 | | ns |
| retention time | | | i I | |
I I l I [ I I T
[Recovery time Itg | | | | ns |
I | | { | ]

| 03,04 ftayay
|

See footnotes at end of taple.
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TABLE 1. Electrical performance characteristics (device types 05 and 06) - Continued.

T T [ I I I |
| Test | Symbol | Conditions |Device | Limits |Unit |
| | | -55°C < T < +125 °c | type |
I | | .5V to 5.5V | | Min | Max | |
] | | un?ess otherwise specified | | I | |
T ] [ [ | I | ]
{High level output vo]tagetvoﬁ Vg = 4.5V, Ip = -1.0mA : 05,06 ‘I 2.4] I| v :
| | |
T I ] ] | ] | I
1Low level output voltage IIVOL IVog = 4.5V, Ip=4.0mA | 05,06 | | 0.4) Vv |
| { | | ! |
T f I [ [ ] ] |
digh impedance output 1110z I¥eo = 5.5V, u/ = 2.2V, | 05,06 | -1.01 1.0l wA |
: eakage current |I IV1/0 = GND and Vg | | | ! ]
| | | | | |
T T [ I T ] T |
| Input leakge current 11 I¥ec = 5.5 ¥, ¥; = GND and V¢ l [ -1.01 Lyl uA |
| | | | | I | |
T i | ] | | [ I
|Standby supply current |lIccgpl IVee = 5.5V, Iy =0 mA, | 05,06 | | 100 | wA |
: (CMO3) : ;EE? = Voo -0.3°VorE2 = GND +0.3 V | | | | |
| | | | |
t ¥ T T T T 1 I
[Standby supply current |lIccsp (Voo = 5.5V, Igp = 0 mA, | 05,06 | b5 i mA |
: (TTL) } 1El7 = 2.2V ore2=0.8Yv : : : : |
|
T T I I [ i I T
|Enable supply current I ICCEN I¥ec = 5.5V, Ig = 0 mA, | 05,06 | I 5 | m |
| | |E1/ = 0.8V, E% = 2.2 | I | | |
| | | | | | | |
T | [ { [ ] | 1
}Operating supply current 'IICCUP 1VCC =55V, f=1Miz 1/ |I 05,06 : Il 20 t mA :
T I | T I [ [ I
|Data retention supply I 1gcor IVgg = 2.0V, Ip = 0 mA, | 05,06 | I 75 | wA |
| current | IE1/ = V¢ -0.3°V E2 = GWD *0.3V | | | { |
I | | | | | |
T ] | I | { | i
| Input capacitance ICIn Ve = 4.5V, Vy = GND | | P12 | pfF |
| | ITp = +25°C, f = 1 MHz, 4/ | | | | |
: | :Pms not under test = GiD | 05,06 | I | |
| | | I i |
[ | IYeo = 4.5V, vI = GND | l P10 | pF |
I | ITp = +25°C, 1 MHz, 5/ | | | | |
| | |Pins not under test = GND | | | [ |
I [ [ | I | { |
| 1/0 capacitance 1C1/0 Voo = 4.5 v, vy I [ I 14 | pF |
| | e s e e Y e 4 | | | L
| | [Pins not under test = GND | 05,06 | i | |
i | [ | | I I T
| | I | | I 12 | pF |
| f | I | | | I
| I | | | | | i

See footnotes at end of table.
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TABLE I. Electrical performance characteristics (device types 05 and 06) - Continued.

I | T
I Test | Symbol | , Conditions lDev’ice I Limits lUn'it l
| | | -55°C ¢ Tp < +125°C | type | I
r I Yoo = 4,5V to 5.5V | | Min | Max |
un?ess otherwise specified | [ | |
|
| Read cycle
|
T [ | | ] | [
[Read/write cycle time  Itgyj gy | See figures 68 and 6C 2/ | 06 | 205 | | ns |
' tE2HE2H | I I l I |
I i | | | i | |
[ | | | i | | T
{Read/urite cycle time {tAVAX { } 05 { 150 } : ns I|
| | | [ | | I T
IAddress access time }tAVQv } : 05 } : 150 = ns II
| | | T | | | ]
|Output hold after an lTaxgx | 05 | 10 | | ns |
| address change | | | | | | [
| | ! T I i I T
IChip enable access time Itpyqv | | 05,06 | | 150 | ns |
| [te2nqy I | | | | |
| | I | ] | | |
| o T e |
IChip enable to output tE1H i
{ disable | o | % 05,06 | | | ns =
T T T 1T 71
| Itgo | | | | 60 | |
| | A | L
] [ 1 T | ] | T
{Chip enable to output ItE1LQx | | 05,06 | 10 | | ns |
I active ’tEZHQX II lI li ||
| [ T ] I T
‘Output enable access time‘tGLQv ‘l 05 Il e 70 ns ll
:0 h } ! ! 05,06 } 1 50 | }
utput high to output t , ns
| disable | GHaz | | | | |
I | I ] ] I T
Output enable to output ltg gx | 05,06 | 5 | | ns |
active I | | | | |
| | ] | | i [
|Address hold time ItE1LAX | | 06 [ 55 | I ns |
| ItEZHAX | | | | | |
| I | | | | | |
] 1
} Write cycle {
| ] I T | | ]
|Address setup time ItAvWL | See figures 7C and 70 6/ | 05,06 1 0 | i ns
| hvEL I R T
t .
| | AVEZH | | I L
| | | I T | | 1
{Chip enadle to end of [teyein | | 05,06 | 90 | | ns |
| write ItEZHEZL l I I l | '
f I | | I | | I
I | i | I | | |
[Write enable pulse width lltNLwH : | 05,06 | 90 | | ns |
| | | | |

See footnotes at end of taole.
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TABLE 1. Electrical performance characteristics (device types 05 and 06) - Contirnued.

{ Test II Symbol { . Conditions |Device | Limits [Unit I
| | | -55°C ¢« Te < *125°C | type | |
| | | Voo = T.5Vto 5.5V | | Min | Max | |
: I | un?ess otnerwise specified | | | i 4%
: Write cycle
| | | I T T i |
[Write recovery time [ tyHAX | See figures 7C and 70 6/ I 05 | 10 | f ns |
| ltElHAX | | i | | |
| ItE 2L AX ) | [ | I |
| | | | | I | |
| | | | [ ] | ]
{Output active from end of |tynqx | 1 05.061 5 | | ns |
| write | | | | | | |
| | | i ] | | |
I ] I T T I T T
|Data valid to end of 1 LDVWH | | 05,06 | 60 | | ns
i B AR T R
| oV | I
[ T [ T I ] T
{Data hold time [ tuHD X | | b5 | ]
| | | | | | |
I i | I |
|| :tElHDX ! } 05,06 II 10 t |I ns ll
| — R
t,

| | Eanx | N
I I I I I I | I
{Write enable to output Ity oz | | 05,06 | | 50 | ns
| in high Z I | | | I | |
i ] [ I I I I T
|Address unlatch time Iltenery | [ 06 | 55 | I ns |
| Iteoteon | | i | | I
i | | | | | | |
[ |
{ Data retention

|
| | I | ] I I I
|Chip disable to data ItepR i See figure 8 | 05,06 | 0 | | ns |
| retention time | I | | |
| [ T ] | | T
{Recovery time %tR } | 05,06 | 55 : : ns |

|

1/ Typical derating = 5 mA/MHz increase in Iccop.

2/ Device type 05, see figure 68.
Device type 06, see figure 6C.

3/ These parameters are provided for information only.

design and after major process or design changes affecting the parameter.

4/ 28-pin DIP,

B/ 32-pin leadless chip carrier.

B/ Device type 05, see figure 7C.
Device type 06, see figure 7D.

16

Each parameter is characterized at initial



MIL-M-38510/292

Device types 01, 02, 03, and 04

Burn-in inputs

F = 100 kHz square wave{Viy min = 3,0 V, vOL max = 0.4)
W = F
A0 = F/2
Al = F/4
A2 - F/8
A3 = F/16
A4 = F/32
A5 = F/64
A6 = F/128
A7 = F/256
A8 = F/512
A9 = F/1024
Al0 = F/2048 +10%
ALl = F/4096 T | 0 0 Vo= 5.0 V_qo,
Al2 = F/B192 = Ci !
A13 = F/16384 Vee
Al4 - F/32768 |
R15 = F/65536
0 DIN —— 13 22
IN = F/131072 —
E—-——12 Rl %
E - F/262144 ]
AO X | 64 XX|
€1 = 0.1uF , %
R1 = 480 (£5 percent) ohm X 4 STATIC DouT
R2 = 255 (x5 percent) ohm , 2 RAM 9 pb——0
1
‘ 7
. 8
\ 14
\ 15
| 16
AT R2 g
. |8
L)
20
AlS — -~ 21
W — ~{10 GND
11
I
0
L

FIGURE 5. Burn-in and steady-state 1ife test circuit.

17



MIL-M-38510/292

Device types 05 and 06

Vee
.0l EF
Fllo Flls Nlc NIC FI Fle —=
|
< < < < < <
> > > > —> >
A7T< Al < < W< E2¢
] | ] |
/ 4 3 2 | 32 31 30
A8 A8
F9 “MW—1 § 29— F LI
A5 A%
F8 AMAV— 6 28 1—AAA- FI2
Ad All
F?-\N\'E 7 27—V Fl4
F6 vWW— 8 26 —WWA- NC
A2 G
F5 AAA— 9 25 FO
Al AlO
F4«M;allo 24 =W FI3
F3 WA— | 2333?/\-!:0
NC vYWA— |2 22—\ F2
DQO DQ6
F2 vYW— |3 21 v\~ F2
14 15 16 |7 18 198 20 /
Dl pi "ol plpl
Qi< Q2< < Q3< Q4<Q5<
> > > > > >
STl
!
F2 F2GND NC F2 F2 F2
_ . F3 = F2/2,
FO - 100 KHz F1 = FO0/2, F2 = F1/2, F3 /
A1l Resistors 47k ohms %10 percent
Caps = ,01uF 210 percent
FO = 100 kHz F7 = 0.78 kHz
Burn-in voltage F1 = 50 kHz FB8 = 0.39 kHz
Vee = 5 Vomin., 5.5 V max.
GND = OV F2 = 25 kHz F9 = 0.195 kHz
F3 = 12.5 kHz F10 = 0.0977 kHz
Input voltage levels
Vip = 0 Y F4 - 6.25 kHz F11 = 0.048 kHz
Vig = 4.5 V
FS5 = 3.125 kHz F12 - 0.0244 kHz
F6 = 1.56 kHz F13 = 0.012 kHz

FIGURE 5.

Burn-in and steady-state life test circuit - Continued.
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Device types 05 and 06

F2/2, . F16
.78 kHz Fl4
.39 kHz F15
.195 kH2 F16
.0977 kHz
.048 kHz
.0244 kHz
.012 kKz

Ol pF
NC MWA—— | L 28 Vee
FI5 Fi _
Al2 MWA— 2 27 +—"AN- W
F10 FI16
A7 MA— 3 26 —WA-E2
F9 Fll
A6 "MWA— 4 25 — VA~ AB
F8 Fl2
A5 MWNWN— 5§ 24 —MW\- A9
F7 Fl4
A4 MMA— B 23 —MWAWAALL
Fé& FO
A3 MWWN—1 7 22 +—NW G
F5 Fi3
A2 VW— 8 21 —"W-AL0
F4 FO _
Al MWA— 9 20 W\ E
F3 F2
AOvWA— |0 19 —vW\-DQ7
F2 F2
DQOAMA— | | 18 —vW-DQ6
F2 F2
DQI "mMA— |2 17 DQ5
F2 F2
DQ2 vWAW—1 13 16 —vW\-DQ4
F2
GND ———— 14 15 —WA-DQ3
Fl FO0/2, F2 = F1/2, F3 =
FO = 100 kHz
A11 Resistors 47k ohms *10 percent
Caps = .0luF %10 percent
FO 100 kHz F7 =0
Burn-in voltage F1 50 kHz F8 = 0
Yee = 5 Vomin., 5.5 V max.
GND = 0V F2 25 kHz F9 =0
F3 12.5 kKHz F10 = O
Input voltage levels
Vi = 0V Fa 6.25 kHz F11 = 0O
Vig = 4.5V
Fs 3.125 kHz F12 = 0
Fé 1.56 kHz F13 = 0
FIGURE 5. Burn-in and

steady-state 1ife test circuit - Continued.
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READ CYCLE | (WHERE E IS ACTIVE PRIOR TO ADDRESS CHANGE.W = HIGH)
p———— tavayv

A (ADDRESS) X ADDRESS VALID
t—— TAVQV

NN/ \VAVAY,
GROUXXXD

Q (DATA OUT) PREVIOUS DATA

DATA VALID

READ CYCLE 2 (WHERE ADDRESS IS VALID PRIOR TO E BECOMING ACTIVE, W = HIGH)

- r-'————————'tsu.-:n —
E (CHIP ENABLE) ——— —

N 7
tetox —F5 teLov st~ TEHQZ
Q (DATA OUT) et DATA VALID HIGH 2

|
legm— — -+ tELICCH TEHICCL
Icc (SUPPLY CURRENT) leg ¥

FIGURE 6A. Read cycle waveforms (device types 01-04).
READ CYCLE I+ W, E2 HIGH: G, E! LOW

pt— tavax —
A XX ADDRESS | XY ADDRESS 2 XX
ft— TAVQY —] _,.J T AXQX et
Q X000 DATA I ¥XXXY paTa2  XYXXXXX

READ CYCLE |I: W HIGH

1 T AVAX o
AT XX X
b TAVQV g
Bl T v AT/
—— TEILQV —— tEIHQZ
b TE|LQX
E2 77/4 R RN
et TE2HQV —— o —  tE2002
lt— TE2HQX —#
ANARANANS A 2T,
t —
_ﬁGfé-:V - ~>} toHaz =
Q )QOOIK X

FIGURE 6B. Read cycle waveforms (device type 05).
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READ CYCLE: W HIGH

—t TEILEIL, TE2HE2H -

A _ XX XXX XX
jt— TavQy -

— pt— TE L AX

RN AR
pet— EILQV —-h‘ tEIHQZ
he- TEILQX o |

E2 L[/ e tE2LAX NNX// LA
et PE2HQV i Te2LQz e
et LE2HQX

T TRk LT7777737777

teLQV o ——-{ ToHEZ e
toLex

FIGURE 6C. Read cycle waveforms (device type 06).

WRITE CYCLE 1: (W CONTROLLED, WHERE E IS ACTIVE PRIOR TO W BECOMING ACTIVE)

pet——————— Tavay
A (ADDRESS) 30K ADDRESS VAL 1D

I
E (CHIP ENABLE) \\A\\k 77777777

st TE | WH —eeefiined
S S AV -——-——w—--—-l—twmx
___ | P T W WH
W (WRITE ENABLE) R ¥
tA"w‘-—m tovwH | twHOX
5 onra ) TRTRERTTTTN oot T 4%

twioz ] f=- et wnox
Q (pATA 0UT) — XD Hisk 2 ———LXK

FIGURE 7A. MWrite cycle waveforms (device types 01-04).
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‘WRITE CYCLE |: CONTROLLED BY W

et tavax
A _ XX *X
o TAVWL  pt———————— Ty WH < TWHAX —]
w X ve
El Ty L
e2 777 :

—w TwHOX

r—— TovwH — = TwHDX \r-—

D N /

WRITE CYCLE I1: CONTROLLED BY EI

TAVAX ]
A _ X% XX
—wm TAVE]| |l TE|LE|H —— " TEIHAX L4~
W L
El X e
E2 7/ AW

bt tpve|H — B LE|HDX p
D

WRITE CYCLE 11I: CONTROLLED BY E2

- TAVAX -
A _ XKk XX
| tAVEZH |e——— LE2HERL —mtEalAX e
W I\ LT
[EIRONN 777777,

\
Ez——/'f —

jft—— TDVE2L ——= TE2| DX
D

FIGURE 7C. MWrite cycle waveforms (device type 05).
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WRITE CYCLE I: CONTROLLED BY W
et LEJLEIL , YE2HE2H

A 2004
tavwiL—- T TwiLwH —_—.1
W X y,
_t
— 1 TELIEIN EIHEIL —m
ElN rl—-—-«-—- E1LAX b P 3
TE2HE2L — - Yo Foy —mm
E2 { 555\55&1415‘
—— TE2HAX bot— N
bet———— TDyWH ————»= TwHDX
-
D —

el TWLQZ
Q MMXXKXX&[‘-

WRITE CYCLE 1l: CONTROLLED BY E!

td—————tEILEIL
A_XX XXEXXX,
—4 AVEIL t<———‘—--—tau.sm et~ T EIHE | L e
W N [TV 77
— tEILAX [ r—-—-—-———-———\
El v X

§_L

ﬁ———tovsm 3 LEIHDX
D )t;——‘

WRITE CYCLE HIi: CONTROLLED BY E2

e LE2HE2MH
‘ !
A _ XX I KXXX XX
—a—*}fszzH o TR
J— |
W TN | /7 /1Y,
— ‘ el
‘ <+ le2LE2K T——
E2 —————74 , f‘—-——’
h—‘DVEZL te2LDx
D y

FIGURE 7D. Write cycle waveforms (device type 06).
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WRITE CYCLE 2 (E CONTROLLED, WHERE W IS ACTIVE PRIOR TOE BECOMING ACTIVE)
e —— tavay ———— ]

A (ADDRESS) (XXOXXXX ADDRESS VAL ID XXX

taveEL — tELEH —— tEHAX

E (CHIP ENABLE)

—] tELWH fst—

- TAVEH
W (WRITE ENABLE) I

| |=tovens |=tenox
D (DATA IN) MXXXX}MXDATAVAUD XX)OO(W
]

be—tg gz
Q (DATAOUT) DATA UNDEFINED J————— HIGH 2 ~———

FIGURE 7B. Write cycle waveforms (device types 01-04).

DATA RETENTION MODE

VoR 22,0V

et VDR
tcor 1R -

g (CHIFT77 VOR+0.2V 2 E2 YDR-0.2 V \
E ENABLE) 2.2V ‘[.2v N

FIGURE 8. Data retention timing.
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4.3 Qualification inspection. Qualification inspection shall be in accordance
with MIT-M-38510. Inspections to be performed shall be those specified herein for
groups A, B, C, and D inspections (see 4.4.1 through 4.4.4).

4.3.1 Qualification extension. When authorized by the qualifying activity, for
qualification inspection, 1t a manufacturer qualifies to a faster device type which
is manufactured identically to a slower device type of this specification, the slower
device type may be part I qualified by conducting only group A electrical tests and
submitting data in accordance with MIiL-M-38510, appendix D {i.e., groups B, C, and D
tests are not required).

4.4 quality conformance inspection, Quality conformance inspection snhall be in
accordance with MIL-M-38510 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 througn 4.4.4).

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. FElectrical tests shall be as specified in tanle Il herein.

b. Subgroups 5 through & for class S and subgroups 5 and 6 for class B, of
table I of method 5005 of MIL-STU-883 shall be omitted.

c. Subgroup 4 tests shall be measured only for initial qualification and after
process or design changes. Capacitance snall be measured between tne
designated terminal and Vgs at a frequency of 1 MHz. This test shall be
performed using a fixed sample size of 25 devices and an acceptance number
of zero. For device types 01, 02, 03, and 04 only: Duration of IQS test
shall not exceed one second. For those designs that use a die coat, a
measurement of tne thickness of the die coat snall be made on a sample of
the qualification devices. This will then be used for the minimum limit for
the measurement to be made in 4.4.4,

4.4.2 Group B inspection., Group B inspection shall be in accordance with table II
of method 5005 of MIL-57D-883 and as follows:

a. Electrical test requirements shall be in accordance with table Il herein.

b. Electrostatic discharge sensitivity (£S0S) testing shall be performed in
accordance with MIL-STD-883, method 3015 (see 4.5.4).

c. Steady-state life test for class S devices shall be in accordance with table
IIa (subgroup 5) of method 5005 of MIL-STD-883, using the circuit on figure
5 or equivalent.

d. End-point electrical test requirements shall be as specified in table II
herein. Delta limits shall apply only to subgroup 5 of group B inspection
and shall consist of tests specified in table 1V herein.

4.4.3 Group C inspection. Group C inspection shall be in accordance with table
[I1 of metnod 5005 of MIL-STD-883 and as follows:

a. End-point electrical tests shall be as specified in table Il herein.
b. Steady-state 1ife test (method 1005 of MIL-STD-883) conditions:

(1) Test condition D or E, using the circuits shown on figure 5, or
equivalent.

(2) Tap = +125°C minimum.

(3) Test duration: 1,000 hours, except as permitted by method 1005 of
MIL-STD-883.

Continued from page 10
Continued on page 40
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TABLE II. Electrical test requirements.

MIL-STD-883
test
requirements

1727 1 172771
Class S device - T Class B device - T
I TabTe J/[ TabTe 477 Tést | TabTe J/lTabTe 47T Test T
Reference| 1il | 1V Icircuit|Reference | IV leircuit]
paragraph| subgroups| delta |figure Iparagraph subgroupsl delta |figure |
| limits | | limits

Interim electrical
parameters
method 5004

Static¢ burn-in I
method 1015

Same as line 1

Static burn-in Il
method 1015

I
]
-
|
|
|
I
|
|
|
]
|
|
[
[
i
I
I
|
I
I

Same as line 1

6

I
T

method 1015 5.2

Same as line 1 4,2d

Final electrical
parameters
method 5004

Group A test 4.4.1

requirements

roup B test 4.4.2
requirements

metnod 5005

Group C end-pnint
electrical
parameters
method 5005

Group D end-point 4.4.4
electrical
parameters

method 5005

——-—m————~———~——-———__—ﬂ———4——ﬂ——a——J——4———~—

—_—————ee e e e e e e e e e e e e

I

|

|

|

|

|

I

|

|

|

[

|

|

[

|

|

I

|

|

|

|

|

I
|Dynamic burn-in |14 a

| l

| |

] [

| |

I |

] T

| |

| |

| |

| i

! |

| |

| method 5005 |

|

lor !

| |

| |

I |

| |

| |

| |

| |

| |

| I

| |

| |

| I

I l
| | |
| | |
| | |
] | 1
| | |
| | |
| | |
I I |
| l |
T I |
| I I
| | I
I I J
| | |
| | |
I [ T
| | |
| | |
| | |
[ I N

> | A | |
I | |
[ I |
| | J
] | |
| | |
] | ]
| I |
| | |
| | I
| | |
| | |
| | |
| I |
| I I
| | |
| | |
] | |
| | |
] I ]
| I [
| | I
| I |
I I |

Blank spaces indicate tests are not applicable.

For subgroups 9, 10, and 11, only the worst value measured per device need pe recorded when
variables data is required (e.g., during qualification).

(*) indicates PDA ap €11es to subgroup 1 (see 4.2c).

(a) indicates delta limits shall be required, and delta values shall pe computed with reference to
either the initial recorded electrical parameters (see 4.5.3), or to the previous interim electrical
parameters, as indicated to the qualifying activity.

The device manufacturer may, at nis option, either perform delta measurements or within 24 hours
after burn-in (removal of temperature or bias) perform the final electrical parameter measurements,
subgroup Al.

For subgroup 4, see 4.4.1c.

Indicates also applies to electrostatic discharge sensitivity tests.
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Lroup A inspection for device types DI and 02.

Il
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group 1, except Ic = *125°C

| Same tests as for subgroup 1, except [

|

| Same tests as for sub

]
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SRS S R |
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TABLE K1I. Group A inspection for device types 0L and 02 - Continued. 1/

i | | | 1 | i [} ] ] T ] ] T i ] I I
i i i MIL- | Casesl 1 | 2 I3 I 4 15 1 6 b7 1 8 I 9 110 | 11 12 1 13 1 14 i
{ Subgroup | Symbol {ST0-883 | T,u | 1 | i I I i i | J | [ | | i
§ L et m LA Lk LA LA A | A LA | o ] % Joo | T | oo gl
| Test A A A A 1A I A t A I Q9 |+ W | GND 8

| | i 0 A T R TR TR . T S | | i | | |
T I ] I T ] ] T T T T T T | T T T ¥ i
| § o o {312 | 4 8+ 8 | & 1 & | 8 |\ s | & { 8 | 8 | 8 | oo | 8 | 8 | 8 |
Ifg=225¢ Cyr 1012 { 48t 8 § B | 8 { 8 | 8 i 8 | % { B { B | 8 | * | B\ B | B |
| | i | | | | i i | [ DU D | | [ 1 ¢ |
| T ] T T T 1 I T T [ I R [ T T T T T
i s IR TS SR T 72 N 72 V2N T VAN T2 N VANE N V2NN N "N N A N VAR S - 72NN S 7 /)

{ f i ] 1 i | | D TR | - 1 J i J
T T T T ] I | T T I T T T T 1 | I ! 1
I 7o 11/0 Ifunc- 1 %0 | 10/ | 30/ } lo/ | 3o/ | 1o/ t 10/ } 1/ | lo/ .1 10/ 0 1w/ 4 * 1 1o/ | 10/ oo/ 1
ITc = *25°C 1 Itional | | [ S e 1 [ T | 1 1 i i
| | test } | I I | | 1 | | | | | i i I |
I T N I
I . | i
:TC = -557C Il Same tests as for subgroup 7, except at both T¢ = -55°C and *125C. :

and
1Tg = *+125°C |
| | |
T T T T T 1 1 T T T T ] T | T I i T T
) 9 . {Table 1 | boSt 111/ 127110/ 8270117 27111/ 127114/ 1271007 187411/ 1274087 1e/) 13/ 111/ 1271 6NO f11/ 12/]_1_!:/ _13/!&/ E/l
ITe = #25¢  fac pa- | [ T2 e e e S S e Ao I S E N SN A R
i trameter | (1% T T T T T O T R A I IR SR I I SR
I | 1 Ibdl'|"l'l'l'|'l'l'l'I"l’l'l:!'l
I { I (1 T [ I IR AR SR SN SRS A IR I K I SN B
i | i 1 % | * 1 = 1 * L R L R R A R R R N SN |
I | } |57 b1/ 18/1027 1471127 1847112/ 1871127 1471127 18/118/ 1&4/1127 1&/1 (127 1471 " 112/ 1471127 14/112/ 14/]
| ! ] | S8 T2/ T5/4127 T5/112 T5/112/ T5/1127 /1127 TsAIT2/ T5/11/ T5/4 ° VT T571  ° 1T/ Io/1T2/ T5/1TL/ T5/i
1 i I | 59 T2 1871127 T6/412 Y8711/ T6/1T27 To/1T27 187102/ T8/1 127 To/1 * 1T/ o7t 1T T8/iTe 16411l T8N
| { I | e 1T/ Ta/TZ T&/1T2 T&/112/ /1127 T8/112/ T84T/ T&/1127 T8/ AT/ War74  * |12/ T&/112/ T8/1T%/ T3/}
i 1 | | 61 1T/ T5/1T27 T5/112 T5/1T/ T3/1 T/ T5/1TZ7 T5/1 12/ T5/412/ IS5/ ° AT/ T5/1 * \XZ/ 157112/ 15412/ T5/1
: | i | 62 T2/ To/1127 T6/112 1671127 T6/1127 1671127 T6/112/ 167112/ To/4 * 12/ TB/1 Il’l’_?_/ T8/ :T_Z/ T_F/;I_Z/ Ef:
! | [ D T R e I— T T T I~ 1

T T . ]
} 10 | Same tests as for subgroup 9, except Tg = *125 C :
| |
1 T N i
i 11 | Same tests as for subgroup 9, except T¢ = -55°C :
} |

1/ Pins not designated may be high > 2.4 V, low < 0.8 ¥, or open,

2/ Test {s done with addresses held stable and all {nputs held at Vip = 0.8 ¥ and vy = 2.2 ¥,

3/ Outputs open.

4/ Use limits listed in table I.

S/ ALY input Tevels and timing edges are set to table I limits with read cycle timing: ¥y = 0.4 ¥ and Yy = 2.2 V.

€/ An input preconditioning logic sequence shall be applied that results n a logical "0 at tne output to oe measured. Logic {nput levels and

T forcing current during measurement shall be: Vi = 0.8V, ¥j = 2.2V, and [g = 8 mA,

7/ An input preconditioning logic sequence shall be applied that results in a Joglcal "1 at the output to be measured. Logic input levels and

T forcing current during measurement shall be: ¥y = 0.8 ¥, ¥y = 2.2 ¥, and gL - -4 m,

/ See 4.4.lc. i

G/ Data out = "logic high"; test duration 1 second maximum.

10/ Using the specified algorithm, an ac functional test is performed using Vi = 0.8 ¥ and Vy = 2.2 V.

! Input levels are ¥y =0 Y and Vi » 3.0 ¥
T2/ Multiple timing sets shall be used so as to test all timing parameters indicated on figures 6A, 7A, and 78 to the minisum and maximum
T limits specified in tadble I.
13/ OQutput loaded with load specified on figure 9. Output reference level = 1.5 ¥ for all tests except tgyyz 3nd ty gz where transition
T 1is measured at %0.5 V departure from the steady-state voltage.
14/ Input levels are Y; » -1.0 ¥ and Y[y = 6.0 V.
IS5/ Input levels are ¥ = -1.0 ¥ and Vi = 3.0 ¥,
T8/ 1Input tevels are ¥{_ = 0 V and Vi = 6.0 Y.

262/0168€-W="11W
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TABLE 1L, wroup A dinipecti-n for device tvpes 06 and § Zentinged, 1/

~

i I i i i I i i t T T I 1 i 1
i ; i i sio1s 4 16 F 171 8 1 18 120 12l 1 ez | I | Test limits | |
L oudgroup | Symoel {37 | | | | ! | ] i | Algorithm | Measurec | Poumse |
i i i i I T 1 T i i T (see | terminal 7 i 1 |
i i | i I Ag LAy LAy PAL, b ALs L Ryg fAjs b Yoo | oappendix) | i Min | Max | I
| i ! i i i i i } I i | 1 i [ | i ¢
T i i T 1 i T i 1 i I i 1 I T I i T
1 4 boiy [ D P N VA | 8/ + 8/ | 3/ 1 8/ 1 8/ t 8/ | 8/ | i lEach {nput | b5 1 pF
T s *257C iy 13012 + ¢8 1 B | B Vv 3 1 3/ 4 B 4 B & ¥ i i IEach outputf [ A |
i i i | | | | ! | { i i | | | | i {
} T 1 1 T I 1 i T T ¥ 7 I T 1 1 1 T
i igs I ST0 S TS VA 7 N 7 TR-7 N N7 NS VAN S S -0 I | qQ 1 -5 1-135 1 oA |
{ ; | i 1 ! | ! 1 I [ | | { | [ !
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} 7 (1/0 iFunc- 1 50 1 10/ 1 1o/ | 1/ 1 10/ 4 10/ 4 10/ f 10/ | 4.5V |Pattern 3 | Q oy !
Tc « +257C | itional | | | [ | | | R ! | | I ]
i { ltest | | | | | | i | ! | i i | | |
T T - T
i 8 . i
iTe « -55"C | 1
i and | |
;!zt . +128°C : ;
T T T T T T T 1 1 1 1 T 1 T 1 T T I
{ g, 1Table 1 1 15y 111/ 127113/ 1271117 124111/ 127111/ 1274107 12/1117 1271 4.5 ¥ |Pattern 1 | Q [ YA I Y A |
Te = *257C lac pa- | oS¢ 1T T T T YT T T T YT T T T T L T IPattern 2 | - | A |
i trameter | I 53  * [ P [ [ I " 17 irPattern 3 | b [ | I
i | | | 54 | " [ | * H " i h [ t - | ° jPattern 1 | " | b [ ¢ !
¢ l t I 85 h [ | N | " H " l h i "o " |Pattern 2 | h [ [ | |
} | | {56 | " [ [ R - T 1" 1" |Pattern 3 | " | | |
i l i |57 112/ 1471127 1871127 14712/ 147112/ 147112/ 147112/ 14/1 *  |Pattern 1 | . | I N | I
i [ § Vos8 IT2/ T5/1T27 571127 1574127 1571127 T5/1127 TSAHTZ/ T3/ ° | " | " [ B | |
! 1 i \ 59 T/ T&/1127 TosiT3/ T6/1 T8/ T8\ T2/ T6/1727 T8/ T2/ T874 = | - | b [ B | i
| { i | &0 T2 T&NT27 T27i127 T&/1T2/7 TA/74T27 TR/ {127 TRA1T2/ T8/ ° | ° | - [ I | 1
{ { i | 6l 1T/ TS/1T2/ T5/V187 TS/ 4127 T5/4127 T5/1127 T5/1T27 T874 = | " | * [ [ I | i
{ ] 1 | 62 1T/ T6/1T2y Te/\ T2 T6/1 T2 T/ 12/ To/1 12/ To/iT2/ To7l = 4 * | . ot i
| I i t I { | i i | I | | | i | | i
T T T
1 10 1 I
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Greup A _inspection for device types 13 and D4 - Continued.
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See fontnotes at end of device types 03 ard DA,



faiit 11i.  uroup A inspection tor device types Ui and U4 - Continued. 1/
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}I(; = -35\2 % Same tests as for subgroup 7, except at hoth Tg « -557C and *125°C. }
an
!Yc s *1257¢ : :
T ¥ T 1 ] i T T T T T T I ] 1 1
| 9 . {Table | 152 127 13/112/ 13412/ 1371127 137102/ 137112/ 137112/ 137112/ 1371 14/ (127 13/} eeD {12/ 13f112/ 13/11¢/ 13/i
ITe = *25¢  lac pa- | |- % I - " - L L R ORI E R T N T
{ Irameter | T T S T S S T TR S AN SR R IS S S S
1 ! [ T A R S R R SN IR SR S R SR B
| | I [T A T T R R A A AR N I I S R SR
! 1 | [ - T - - N U T e U R A B B
i | | i 58 113/ 1S/113/ 157113/ 15/113/ 15/113/ 1574137 157113/ 157413/ 15/1 ° 113/ 15/F " 113/ 15/813/ 15/113/ 15/1
i | 1 159 (137 T6/4T37 67137 1671137 1671137 BAT3/ 62113 T6/1T37 To71 = 113/ Tart + (137 Te/113/ 167113/ T6/)
1 ] | e T TN TIT T3 UOATY AT Ty Onxds Iy a1 10 T3 T T3 117
i | i i st (137 T5/1137 571137 1571137 15/i137 571137 T5/4T3/ /4137 Ts74 ° {3/ 570 113/ T5/113/7 T5/113/ 15/
| t | V62 T3/ TEATIy T6/\137 T6/1137 1671137 T6/14T37 164113/ To/4T37 o7y = 1T/ Te/1 1037 T8/113/ T6/1T137 T8/
= : i : 63 \TI/ /1037 /(037 /(37 T/ 3y T3y T/ T ni3r ol @y o/ -t :E/ Tf/:”l_‘._i/ T7/T13/ E/t
[ e e [ R R i T _ _
T T N T
: 10 |I Same tests as for subgroup 9, except T « *125°C :
T T ]
| 11 | Same tests as for subgroup 9, except Tp a -557C f‘
| |
1/ Pins not desfgnated may be high > 2.4 ¥, low < 0.8 ¥, or open.
2/ Test {s done with addresses held stable and aTl fnputs held at Vi, = 0.4 ¥ and Yy = 2.2 ¥.
J/ Outputs open.
A/ Use l1imits Tisted in table I,
S/ A1l input levels and timing edges are set to table | Vimits with read cycle timing; VL = 0.4 Vand Yy » 2.2 V.
§/ An fnput preconditioning loglc sequence shall be applied that resuits in a logical "U' at tne output to be measured. Logic input levels and
T fercing current during measurement shall be: Yy s 0.8 Y, ¥y = 2.2V, and Ip. - B mA.
7/ An tnput preconditioning logic sequence shall be applied that results in a logical “17 at the output to be measured. Logtc Input levels and
R forcing current during measurement shall be: ¥y =0.8 V¥, Yiyg= 2.2V, and Iy - -4 mA,
8/ See & 4 ic.
Y/ Oata out = “logic high®; test duration 1 second maximum.
13/ Data retention voltage (V¥yo) §s guaranteed by testing using a ZU0 ms pause at the test voltage with a data pattern and then repeating
77 with the complemented data pattern.
11/ Using the specified algorithm, an ac functional test {s parformed ysing V,L = 0.4 ¥ and Vi * 2.2 Y.
T/ Input levels are V L =0V and vlﬂ = 3.0¥,
T3/ HMultiple timing se%s shall be used so as to test all timing paramcters indicated on figures BA, 7A, and 78 to the minimum and maximum
T Yimivs specified in table I.
18/ Output loaded with load specified on figure 9. Output reference Tevel = 1.5 ¥ for a'l tests except gy and ty; gz where transition
" {s measured at 0.5 ¥ departure from the steady-state voltage.
15/ Input levels are Vi « -1.0 Vand Vi » 6.0 V.
T/ Input Yeveis are Y[ = -1.0 ¥ and Viy = 3.0 V.
17/ Input levels are Y5y = 0 ¥ and ¥y - 6.0 Y.
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Group A inspection for device types O and 06 -
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TABLE 11l. Group A inspection for device types NS and 06 - Continued. 1/

¥ T T i T T T H I T T T T 1 T T T T T T T
i | | ICasexl 2 3 1 &1 5 1 6 } 7 & 8 1 91 10 1 u 1 121 13 14 15 15 17 1 18}
i | PoMte- T T T T T T T T T T T T T T
| Subgroup |SymholiSTD-R83 ICase Y} 3 | 4 1 S | 6 1 7 I 8t 9 f 10 1 11 § 13 1 14 | 15 16 18 13 20 | 21
] I | method T T T ! ' T T T | ! Tae 1oy 10 Ivec | Tos 10 "
1 | | | Test |A 14y L' Ag Ay 1A3 1A I Ao o 1 2 ss 0 Oa 5 3
i o - A T S S R LS S S S R R A I
] T T T T 1 H T T T T T T T T T T T T T T
! 1, llgyz 13021 | S1 | t f ! ! | ! [ “Ec | GNG | GND | GND | GNO | GND | GHD | GND |
ITe = +257C | | | 52 | i I ! } f i 1 [GNO Ve IGNO § °* | = § * | = | |
I ! I | 53 | ] i 1 i | | i I = | GND IV&E | SR I B '
] | ] | s4 | I | [ | ] i [} " 1 " |G | * “&ﬁ = N | .
] 1 ! b 8S | 1 i ! | | | I [ I I T A U] "&ib | | N |
f | ! | $6 | I i i I ] t ! [ IR I R S = "E | I
| 1 ] 1571 | ! i ] i ! 1} i | R R B = 1 * |G I'tes ]
i 1 1 | 58 | | t i [ ! i i i [ IR LA R B * b " 1cwp |GHD |
! I | | | ! ! ! ! ! ! | | ] | | | ! |
] T I T T T T T T T T T T T T T T T T
| Yo [ 007 15966 | S/ S 1 5/ 1 S/ S/ 51 S/1 & 5/ s/V 5/ 1 Ss1 * 5/ S/1 S/ 1 S/}
i You |06 167-74 ) &/t & | &t &1 &1 &1 &1 W &/ &t 8/ 1 ®IC &1 & & W
§ ! ! Tt i ! i | I B | _ | ! ! ' 1 1
T
: 2 Same tests as for subgroup 1, except g = *125°C
r .
; 3 } Same tests as for subgroup 1, except Ig = -55°C
T T T T T T T T T ] T I | i ' I l T
| P (2 TR A [+ B4 R 72 NS 70 S 78 B 72 N 7 B 74 N V4 i uwiou 1 17160 1) vy wion
ITg = *257C | | 1 [ | i ! i | L | ! | I |
§ ICoyr V3012 L 76 | 21 M1 b L 1Y wiou i vt u RZ20 N 72 R R 7 N R / 4 /A
| | i | ! { { i ! | i - I S | | | | !
T T T T T T T T T 1 T ¥ T T T T T T
! LA L ™S I A I VAN S TR U AR N /2 NS 74 VAN NN VAN S /28 T VAN N VAN NN VAN NN 72N DL N VAN R TN B T T
1Te = *257C ) {tional | [ R | | B B SRR DR B SRR S S | [ | | ! !
| T Itest T T T T T T 1 T T T T T ] 1 T ! I T T
1 I¥pr | | 78 t 19/ l0/1 1o/} 10/1 10/1 10/4%4 10/1 1o/ 1041 1o/ % 10/4 10/} " | 1o/} 10/ 1o/ | 10/ ]
| ! | | | N S R e | R Nrei St S A S | | =1 | |
] 1
17¢ = -557C | Same tests as for subgroup 7, except at both Tc » -55°C and *125°C. {
| and 1
I'Tc . ~|zs‘c= !
H 9 l1’ 1 'f 1 79 ' 1/ i ; | 1/ ' 117 | / H { i i 1 ! 1 1 =) i i1/ 1 !1/] 11/ 1 1 |
.. |Table |Func- 1 17} 117 1 1/ 1/ 11/ 1/ 11/ 11/ 0
’TC = +25°C ‘ T ac |tiona? l | - ‘ - i - ! - ‘ - ! - ‘ - ; - ‘ - § - | - l - l l - | - I - l - ‘
1 Iparam-[test [ R I L T A R D D R R S R I R A L A
[ leter 1 | | t I i ! i 1 i { 1 | ! ! I | 1 | I
| ! | ! | i | i ! I } H } I | | 1 | ! | ! i
| T T T P T T T T T T T T T T T T T | 1 1 T
| ItgLqe ! {1 S R S R A A A L I S N N I NN RN S N B |
| Ite gy | 182 | * 1 * §* 1 = | * 1 " 4t * {* t*“ t < 4 = | = @\ = | = |1 =< 3= 1=
I Itaygy | 13/ [J: X 2 A S N N RSN SRR SR A L S I R I NN L I I |
§ Itayqy | T3/ [N L A A S A A I I D A O I B L R A A I R |
| | I | | I ! | 1 ! | H ! ! | | ! ! [ t ! '
T T k]
I 10 = Same tests as for subgroup 9, except T¢ = *125°¢C :
T T I
|I 1 } Same tests as for subgroup 9, sxcept Ty = -S57C =
1/ Ping not designated may be Vi or ¥y .
2/ lnputs = GND and Ye(. ™ i
3/ Outputs open.
¥/ Device 05: El = 0.0V, €2 2 2.2 ¥; Device 06: €1 and £2 toggling at Viy = Vpp and ¥y = GND.
5! Outputs preconditioned to logic “0". futput forcing current shall be 4 mA. Logic input levels during measurements
shall e Vi = 0.8 Y, Yy = 2.2 V.
6/ Outouts preconditioned to logic “1°. Output forcing current shall be -1 mh. togic input Tevels during measurements
shall be ¥y = 0.8 Y, ¥y = 2.2 Y.
1/ See 4.4 1c.
8/ Use limits in tadble 1.
9/ F = 2Miz, Vi = 2.4 ¥, ¥ = 0.4V, Tgy = -4m, I = 4 ak, You> 1.5¥ and ¥ ¢ 1.5 ¥,
10/ Nata retention voltage {Vna) 1s guaranteed by testing using a 588 as pause at the test voltage with a data pattern,
Repeat with the complemented dat: pattern,
11/ Input pulse Tevels: 0 to 3 ¥ input rise and fall times: 5 ns maximum; input and output timing reference level: 1.5 ¥; output Yoad: dynamic bridge
Toad {1TTL gate equivalent) and C =50 pF. For Cy > 50 pF, access times are derated 0.15 ns per pF.
12/ Use timits in table 1. A combination of test patteens is used to verify all of the ac parameters.
—  Each pattern does not test all the ac parameters inclusively.
13/ Device type 05 only.
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inspection for device types 05 and 06 - Continued.

Group A

TARLE BII.
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Device types 01, 02, 03, and 04

50V
0
480 N
DATA OUT — 0 ——————0 ——T0
COMPARATOR
30 pF A~ 2550
(INCLUDING s
SCOPE AND JIG
CAPAC I TANCE)

—o

Device types 05 and 06

- -

EQUIVALENT CIRCUIT

* TEST HEAD
CAPACITANCE

FIGURE 9, Output load circuit,
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4.4.4 Group D inspection. Group D inspection shall be in accordance with table IV
of method 5005 of MIL-ST0-883 and as follows. End-point electrical tests shall pe as
specified in table II herein. For those designs using a die coat, a measurement
shall pe made of tne thickness of the die coat. The thickness shall be greater than
or equal to that measured on the initial qualification devices or the devices used
for requalification after a cnange (see 4.4.1c).

4.5 Methods of inspection. Methods of inspection shall be as specified in the
appropriate tavles and as follows,

4.5.1 Voltage and current. All voltages given are referenced to the microcircuit
Ygg terminal. Currents given are conventional and positive when flowing into the
retferenced terminal.

4.5.2 Life test, burn-in, and voltage stress cooldown procedures, When devices
are measured at +25 U ToTTowing appTication of the operating Tife or burn-in test
condition, tney snall pe cooled to within 10°C of tneir stable power condition at
room temperature prior to removal of bias.

4,5.3 Delta measurements, Delta measurements, as specified in table II, shall be
made and Fecorded before and after the required burn-in screens and steady-state life
tests to determine delta compliance. The electrical parameters to be measured, with

associated delta 1imits are 1isted in table IV.

TABLE IV. Delta limits at +25°C.

[ | I
| Parameters 1/ 2/ | Limits |
| T f | [ |
| | _0l, 02 | 03 | 04 | 05, 06 |
T T I T I T
{ Ipp : +5 LA : £15 LA } £25 LA : %
{ { | ] | ]
} VoL : +60 mV : +60 mV : +60 mV : +60 mV :
I ] ] [ [ I
% VoH } £200 mV | +400 my } 400 mV | -400 mv {
| |
[ ) I | ] ] [
! Icesel } f : : +30 LA }
[ ] { ! f |
i Towzs Tovz ; : I f £500 nA ;
i
[ T [ ] [ [
} Ires Ioy { +50 nA | 100 nA | 100 nA | 500 nA |
[ I | i

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

2/ Delta Yimits apply to an increase from the initial value
(e.g., pre-life test Ijy = -120 nA, post-life test

Ity = -170 nA).

4.5.4 Electrostatic discnarge sensitivity (£SD) classification. The method and
procedures shall be in accordance with method 3015 of MIL-STD-883. The test is only
required to be performed on initial qualification.

5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in accordance
with MIT-M-385T0"

40



MIL-M-38510/292

6. NOTES

6.1 Intended use. Microcircuits conforming to tnis specification are iptended for
original eéquipment design application and logistic support of existing equipment.

6.2 Application and operation guidelines.

6.2.1 1Initialization. Operation to specifications guaranteed 2.0 ms after Vg
is initially applied. Transitioning to and from data retention voltage (Vpgp) does
not require a 2.0 ms period; tpps and tppp apply in this situation [for device
types 01 through 04). Recommended transition time to and from data retention for
device types 05 and 06 is minimum cycle time.

6.2.2 Read operation,

a. Since a read cycle can only occur during intervals where chip enable is low
and write enable is high, these are conditions assumed for read cycle 1.

b. Read cycle 2 assumes that all address inputs are both valid and stable
throughout the time chip select is low.

6.2.3 Write operation,

a. Since a write cycle can only occur during intervals where both chip enable
and write enable are low, write cycle 2 assumes that write enable is the
latter of tne two signals to go low (active) and is also the first of the
two signals to go high {inactive). Consequently, timing considerations are
referenced to the edges of write enable rather than chip enable.

b Write cycle 2 assumes that, of the two control signals, chip enable is the
latter of tne two to go low (active) and is the first of tne two signals to
go high (inactive). Consequently, timing considerations are referenced to
the edges of chip enable rather tnan write enable.

¢. Since write enable is yated internally with chip enable, the value of write
enable during periods where chip enanle is high are irrelevant {i.e., don't
care). Thus, whenever write enable transitions to the low state prior to
chip enaole, all timing references will be to the falling edge of chip
enable rather than write enable. Similarly, whenever chip enable
transitions to tne high state prior to write enable, all timing references
will be to the rising edge of chip enable rather than write enable.

6.3 Ordering data. The acquisition documents 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 tne device manufacturer, if applicable.

¢. Requirement for certificate of compliance, if applicable.

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

e. Requirements for packajing and packing.

f. Requirements for failure analysis (including required test condition of
method 5004 of MIL-STD-883), corrective action and reporting of results, if
applicable.

g. Requirements for product assurance options.
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h. Requirements for special 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,

i. Requirements for "JAN" marking.

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

Vee Supply voltage

Vgs Common or reference voltage

Enable (F) Chip enable

Write (W) Read/write input

Dyy (D) Data input

Doyt (Q) Data output

Ap-A1s Address inputs

Vi Logical Tuw input voltage

Vin Logical high input voltage

VoL Logical low output voltage

VoH Logical high output voltage

Cin Input capacitance

SouT Qutput capacitance

tAvQY Address access time )
tELEH Chip enable pulse negative width
tEL WH Chip enable to end of write
tAVWH Address setup to end of write
Tl Wil Write pulise width

WLz Write enable to output in high-z
tWHQX Qutput active from end of write
LAVEH Address valid to enable high
tAVEL Address valid to enable low
TWLEH Write low to enable high

tEdAX Address hold time after enable
tDVEH Data valid to enable high

TEHD X Data hold time (enable controlled)
teLiccH Enable low to power-up time

tEn L Enable high to power-down time
OE {Eg OQutput enable

DQ Data input/output

Icer Iccop Operating supply current

Isgs IcCsal Standby supply current (CMOS)
CCSB Standby supply current (TTL)
Iccen Enable supply current

Iprs Iccpmr Data retention supply current
Ity IiL' Iy Input current leakage

Lozas Yozus 101 High impedance output leakage current
Yors YeCDR Data retention supply voltage
C1/0 Input/output capacitance

tELQV’ tElLQV’ t 2HQV Chip enable access time

YAVAV, PEILELL» PE2HE2H» PAVAX Read/write cycle time

toLQyv Output enable access time

tenQzs YE1dQI. te2LYQZ Chip disable to output disabdble
teHYZ Qutput enable high to output disable
taxgx: tavgx Qutput hold after an address change
LELQXs YE2LQX» PE2HQX Chip enable to output active
tGLOX Output enable to output active
TELEHs VYEILEL1H» bE2HE2L Chip enable pulse negative width
tAVWL, tAVEL, tAVELIL. tAvE2M Address setup time

tWHAXs LEHAX> TE1HAX» YE2LAX Write recovery time

tovwss EDVEH. tDVELIH» tpvE2L Data valid to end of write
twiox. tEHDX, PEIHDX» PE2LDX Data hold time

tEILAX, tE2HAX Address hold time

telHELL, tE2LE24

Address unlatch time
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6.4.1 Timing parameter abbreviations. All timing abbreviations use lower case
characters with upper case character subscripts. The initial character is always "t"
and is followed by four descriptors. These characters specify two signal points
arranged in a "from-to" sequence that define a timing interval. The two descriptors
for each signal specify the signal name and the signal transition. Thus the format
182

:

Signal name from which interval is defined

X X
T T
| |
|
|

Transition direction for first signal

Signal name to which interval is defined

X X
T T
I I
| |
I |
| |
| |

|

I

Transition direction for second signal

a. Signal definitions:

Address

Data in

Data out
Write enable
Chip enable

HoH R HoW

A
D
Q
W
£
T

ransition definitions:

Transition to high

Transition to low

Transition to valid

Transition to invalid or don't care
Transition to off (high impedance)

n e # w0

6.4.2 Timing 1imits. The tavle of timing values shows either a minimum or a
maximum 17mit %or each parameter. Input requirements are specified from the external
system point of view, Thus, address setup time is shown as a minimum since the
system must supply at least that much time (even though most devices do not require
it). 0On the other hand, responses from tne memory are specified from the device
point of view. Thus, the access time is shown as a maximum since the device never
provides data later than that time.

6.4.3 Waveforms.

Waveform Input Output

Must be valid Must be valid

Change from
H to L

Will change
from H to L

AN
L[

XXOXX
)

Change from
L to H

Will change
from L to H

Changing state
unknown

Don't care any
change permitted

High
impedance

I
|
|
1
|
|
f
!
|
!
I
|
?
\
[
[
I
|
|
|
|

I
|
|
!
|
|
l
1
I
f
|
|
|
I
:
l
I
|
!

————— e e e e
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6.5 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 3.3). Longer leads and lead forming shall
not affect tne part number.

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 reliapility 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 type Generic-industry type

01 7187555
990641-55

02 7187545
99C641-45

03 7187L55
99CL641-55

04 7187L70
99CLb41-70

05 65642

0e 65044

6.7 Handling. MOS devices must be handled with certain precautions to avoid
damage due to ghe accumulation of static charge. Input protection circuitry has been
designed into the device to minimize the effect of this static buitdup. However, the
following handling practices are recommended:

a. Devices should be handled on benches with conductive and grounded surfaces,
b. Ground test equipment, tools, and operator.

€. Handling of devices by the leads should be avoided.

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

e, The use of plastic, rubper or silk in MOS area should be avoided.

f. Relative humidity should be maintained above 50 percent, if practical.
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APPENDIX

FUNCTIONAL ALGURITHMS

10. SCOPE

10.1 Scope. Functional algorithms are test patterns which define the exact
sequence 07 events used to verify proper operation of a random access memory (RAM).
Each algoritnm serves a specific purpose for tne testing of tne device. It is
understood that all manufacturers do not have the same test equipment; therefore, it
becomes the responsibility of eacn manufacturer to guarantee tnat the test patterns
described herein are followed as closely as possible, or equivalent patterns be used
that serve the same purpose. Each manufacturer should demonstrate that this
condition will be met. Algorithms shall be applied to the device in a topologically
pure fashion. This appendix is a mandatory part of the specification. The
information contained herein is intended for compliance.

20. APPLICABLE DOCUMENTS. Tnis section is not applicable to this appendix,
30. ALGORITHMS.
30.1 Algorithm A (pattern 1),

30.1.1 Address complement, data background = all "0".

This pattern produces maximum address line noise. It is performed in tne
following manner:

Step 1. Load memory witn background data.

Step 2. Read minimum address location,

Step 3. Load minimum address location with "1",

Step 4. Read maximum address location,

Step 5. Load maximum address location witn "1",

Step 6. Read minimum address location *+1.

Step 7. Load minimum address location *1 witn "1",

Step 8, Read maximum address location -1.

Step 9. Load maximum address location -1 with "1",

Step 10. Repeat steps 2 through ¥ until all address locations have been
read and loaded witn "1",

Step 11, Repeat steps 2 though 10 reading "1" and loading "0".

Step 12. Read memory, all "0".

30.2 Algorithm B (pattern 2),

30.2.1 GALPAT (ping pong) data background = "0".

This pattern tests for performance sensitivities by testing all possible
combinations of address and data out transitions. It is performed in the
following manner:

Step 1. Load memory with datd background.

Step ¢. Write data complement in Jocation 0 (test bit).

Step J. Alternately read test bit and each location in tne array.
Step 4. Write the test bit back to background data.

Step 5, Repeat steps 2 througn 4 with each location in tne array.
Step 6. Repeat steps 1 through 5 with complemented background data.
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APPENDIX

30.3 Algorithm C (pattern 3).

30.3.1 March data, data background = all "0",

This pattern tests for address uniqueness and multiple selection. It is
performed in the following manner:

Step 1. Load memory with background data.

Step 2. Read location 0.

Step 3. Write data complement in location 0.

Step 4. Read data complement in location 0.

Step 5. Repeat steps 2 through 4 for all other locations in memory
(sequentially).

Step 6. Read data complement at location O,

Step 7. Write data at location O,

Step 8. Read data at location 0.

Step Y. Repeat steps 6 tnrough 8 for all other locations in the memory

{sequentially).
Step 13. Repeat steps 1 througn 9 witn data background of all "1".

30.4 Algorithm D (pattern 4).

30.4.1 Data retention, data background = checkerboard.

This algorithm tests for data retention mode functionality. It is performed in
the following manner:

Step 1. Load memory with background data.
Step 2. Set chip enable = V.
Step 3. Reduce Vgc and chip enable to minimum Vpg.

Step 4, Pause tor 200 ms,
Step 5. Bring Vec and ¢nip enaple back up and test for background data.
Step 6. Repeat steps 1 tnrough 5 with complemented background data.

30.5 Algorithm E (pattern 5).

30.5.1 Checkerboard, checkerboard.

Step 1. Load memory with a checkerboard pattern,

Step 2. Read the memory, verifying the checkerboard pattern.
Step 4. Load tne memory with a Cneckerboard pattern.

Step 4. Read the memory, verifying the Theckerboard pattern.
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Custodians: Preparing activity:
Army - ER Air Force - 17
Navy -~ EC
Air Force - 17 Agent:

DLA - ES

Review activities:
Army - AR, MI (Project 590¢-1041)
Navy - 0S, SH, TD
Air Force - 11, 19, 85, 99
DLA - ES

User activities:

Army - SM
Navy - AS, Cu, MC
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