MIL-M-38510/292
30 SEPTEMBER 1987

MILITARY SPECIFICATION
MICROCIRCUITS, DIGITAL, CMOS, 65,536-BIT STATIC RANDOM
ACCESS MEMORY (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. Tnis specification covers tne detail requirements for mono]itbic
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 organijzation 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 RAM Yes 150/150 ns

{asynchronous)

06 3192 x 8-bit RAM Yes 150/205 ns

(synchronous)

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

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

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

T See figure 1 (22-lead, .300" x 1,26"), dual-in-line package

U See figure 1 (22-terminal, .290" x .490"), leadless chip
carrier package

X D-10 (28-1ead, 1/2" x 1 3/3"), dual-in-line cerdip package

Y C-12 (32-terminal, .450" x .550"), leadless chip carrier
package

1.3 Absolute maximum ratings.

Yoltage on any pin relative to Vgg = = - - - - -

-5V to VEC +5 v
Storage temperature range (ambient)- - - - - - - 50 C

-65°C to +

Maximum dc output current- - - - - - - - - - - - . 50 mA
Power dissipation (Pg) - - -« = -« = = -« - - - - - 1.0 W
Lead temperature (so?dering, 5 seconds)- - - - - - +270°¢C
Junction temperature (Tg)- - - - - - - - - - - - - +150°C
Thermal resistance, junction-to-case (0y¢):
Case T = - « = = = = = 4 = = o = o o - - - - - - 30°C/W
Case U = = = = = - -« = = o 4 - - oo - - o o o 50°C/W
Case X - = = = = = = o o o 4 - 4 4 e - . - ..o 15°C/w
Case Y = = = = = - o o - o o o 4 4 4 - - - - - - 40°C/W

'Beqeficia1 comments (recommendations, additions, deletions). and any pertinent data |
which may be of use in improving tnis document should be addressed to: Rome Air |
IDeve]opmqnt Center (RBE-2), Griffiss AFB, NY 13441-5700, by using the self-addressed]
Standardization Document Improvement Proposal (00 Form 1426) appearing at tne end of

|this document or by letter.

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




MIL-M-38510/292

1.4 Recommended operating conditions.

Supply voltage (Vgc):
Device types 01 Ehrough 06 - - = = = = =« - - - -

4.5 V dc to 5;5 V dc
Case operating temperature ran?e (Tg)- - - - - - - -55°C to *125°C
Data retention supply voltage {Vpgl:
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 Y dc to Ve
Device types 05 and 06 - - - - - - - - - - - - - 2.2 ¥V dc to Veeo * .3
Low level input voltage, all inputs (Vg ):
Device types 0l through 04 - - - - -"- - - - - - -0.5 V dc to *0.8 V dc
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
supersede applicable laws and regulations uniess a specific exemption has been
obtained.

3. REQUIREMENTS

3.1 Detail specification. The individual item requirements shall be in accordance
with MIT-M-3B8510, and as specified herein.

3.2 Design, construction, and physical dimensions. The design, construction, and
physical dimensions shall 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

N

ro[ | 22 | |Vee
ar[ ]2 21| |ais
az[]s 20 [ Jaia
a3 |a 19| Jaiz
aa[ s 18| Jai2
as_|e 7 Jan
as[ |7 16 Jalo
a7 e 15{_|As
ol lo 14| Jas

w[ o 13 Jo
GND[_—_H 12 :‘E

22-PIN LEADLESS CHIP CARRIER (TOP VIEW)

CASE U
Al Ao Vee als
Tt 1 (V1
[ [ |
R
L. 2 LJ22 2l A
A2 __I3 | 20[___ Al4
A3 :]4 19 |AI3
aa| 15 18] _ | AI2
A5 )6 170 An
- -]
Ae[ 17 167" JAl0
AT :]e 15] | A9
Qe[ s 140 | A8
—0 11 12 13-
A I'WI M |r"1'
[}
\ }_{ | 11_!1 d/
WGND E D

FIGURE 2. Terminal connections.




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

CASE X
NC — | L 28 —V¢e
Al2— 2 27T H—W
A7— 3 26 —E2
A6— 4 25 — A8
A5S—5 24 —A9
A4 — 6 23 +—All
AZ— 7 22 +—0G
A2— 8 21 +—AI0
Al— S 20 —E1
AO— 10 19 +—DQ7
DQO— i | I8 +—DQ6
DQI—I2 I7 —DQ5

DQ2 — I3 16 —DQ4

GND— 14 IS —DQ3

FIGURE 2.

32-PIN

LEADLESS CHIP CARRIER (TOP VIEW)

CASE Y

A7 Al2 NC NCYcC W E2
| I

DQO—

]
432I323I30\
29

/

5 — A8
6 28 (—A9
7 27 Al
8 26 —NC
9 25 -G
10 24 —A10
H 23 —EIl
12 22 —DQ7
3 2}— DQ6
\ 14 I5 16 17 18 19 20

7T 7T T 7T 1T 1
DQI DQ2 GND NC DQ3 DQ4 DQ5

Terminal connections - Continued.




MIL-M-38510/292

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.

DQ
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Device type 06
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FIGURE 3. Block diagram - Continued.

oQ



MIL-M-38510/292

‘91qe3 yinds]

b 3UN9I4

90 pue GO ‘p( ‘€0 S3dAY 321A3p 404  :3ILQON

|

] | | | | | | |
| ybiu | ybiH | 3A139Y | 2 ubiH | ybitH | Mol | 90 ‘S0 (Z ubrH) paLqeuy |
| | | ] | | | ]
| | | | | | | |
| a4ed 3,u0Q | ON9 | uot3judilas ejeq | Z ybLH | 24€2 3,u0Q | HAA | (330U 33s) uoiIudIAL BIRQ |
| ] | | | ] | L
| | | | o | | | |
| moq | ybiH | aaLldy | a ybLy | mo1 | peay |
| | | | | | | 1
| | | | ] ] | !
| d4ed 3,uo0Q | ybty | aAL3oy | Z ubty | Mo | MmO | 3FLAM |
| | ] | | | l 1
| { | i | | | |
| @42 3,uo0qQ | Mo | Aqpue3s | z ybiy | sued 3,uo0Q | ybiy | pa3od13s 3ON |
] | ] | | 1 | ]
“ (90 ‘s0) 2 | (90 °‘s0) 23 “ FELYH __ 3ndang | n 11 | 3PONW |
| | | |




MIL-M-38510/292

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
qualification. A1l gqualified manufacturers' schematics snall pe maintained and
availaple upon request.

3.2.6 Functional tests. The functional tests to bpe 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 shall be
hermeticalTy sealed in glass, metal, or ceramic (or combinations of these) packages.
Polyimide and silicone coatings are allowed as an overcoat on tne die for aiphna
particle protection only (not as a substitute for the glassivation layer) provided
each 1ot (i.e., polyimide and silicone coated 1ot} snall pe 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 class 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-385I0 and 6.5 herein.

3.4 Electrical performance cnaracteristics. 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 reguirements. The electrical test requirements for each
device cTass 3hall be the subyroups specified in taole 1l. Tne electrical tests for
each subgroup are described in table 111

3.6 Marking. Marking snall be in accordance with MIL-M-38510. At tne option of
the manufacturer, the country of origin may be omitted from the body of the
microcircuit, but shall pbe 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 with MIL-M-3B510 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) Tp = +125°C minimum.

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

c. Tne percent defective allowable (PUA} 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 1. Electrical performance characteristics (device types 01 through 04).

| |
Conditions |Device | Limits luUnit

T | [

| Test | Symbol |

| | | -56°C ¢ T < *+125 °c | type |

! | | T5Vt05.5V ] | Min | Max |

| | | un?ess otherwise specified | | | |

D I I I | | |

|Active supply current  |lccy {E = V L, Voo = 5.5V i 02,03 | | 8 |m

| (addresses stable) | [TTL 1eve$s I T

| | | | 01,04 | i 60 |

T I | I I | |

|Active supply current I1gce2 I = ViL, 100 percent duty cycle | 02,03 | | 8 | mA

| (addresses cycling) [ itAVAv = minimum, Vgg = 5.5 V I [ ! I

{ | ITTL 1/0 levels | 01,04 | | 60 |

T I I I [ r

|Standby supply current  |Isg] {€ = V[H, Yog = 5.5V | 02,03 | | 25 | mA

| (addresses stable) | ITTL 1/0 levels T T T |

| | | | 01,04 | | 15 |

T I I I I I

|Standby supply current [Iggp IE = Viy, 100 percent duty cycle | 01,03 | | 25 | mA

| (addresses cycling) | Itayay = minimum, Voc = 5.5V T | | |

| | |TTL 1/0 levels | 02,04 | | 15 |

T I I I T ] ]

|Data retention current |ICCpR [¥eg = 2.0V, Ip = 0 mA | 03,04 | | 600 | uA

| | E = Vo¢ -0.3 V | | | |

| | | | | | {

T ] [ T I I T

|Output high voltage lvOﬂ 'IOH = -4 m, Vo= 4.5V | 01-04 |l 2.4| : Y

| | | | [

T [ I ] [ I |

:Output Tow voltage IVoL gL = 8 mA, Vog = 4.5V i 01-04 | | 0.4 ¥
| | | | | |

T | ! T I | |

| Input leakage HI1y |[Viy = 0.0 Vto 5.5V | 01-04 1 -5 | 5 | uA

II (a1l inputs) :I“_ =0ther pins = 0 V : : { :

I I I [ T I
iOutput leakage I Ignz IVoyr = 0.0 V to 5.5V | 01-04 | -10 | 10 | uA
[ gLz IE = Viy | | | |
| | | [ I I I

T [ ] ] I | 1

|Qutput short-circuit I Ips {DgyT = "Logical 1" | 01-04 | -50 {-135 | mA

| current | (Duration < 1's, Vgc = 5.5V I f | lI

| | l I | I

T I I | | [

[Input capacitance ICry I v | 01-04 | I 5 | pF

I | | | | | |

T | I i I i ]

:Output capacitance “COUT [VoyTr = 0 V | 01-04 | | 7 | pF
| i | I |

T I T I I I I

IIRead or write cycle time :tAVAV IlSee figures 6 and 7 j 02 | 45 | i ns

I | ] |

| | | | 01,03 | 55 | |

| | | T | ] I

| | I | 04 1 70 | |

T

: Read cycle

T I I f T i I

|Address access time ItavQy | See figure 6A i 02 | | 45 | ns

! | | | I ] |

| | | | 01,03 | I 55 |

i | | T 1 I I

| I | | 04 | 70

See footnotes at end of table.

11
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Electrical performance characteristics (device types 01 through 04) - Continued.

TABLE I.

L od w %) % v
— w “w “w “ v 1S [~ %] n c v c
= o S < < c 1S5 c <
=] ﬁ|
x !l nl o n w o o
wl <! w| ~ 2} <
o E
o—
m — . e e e s et e e e e e ——p——p— —r—e—t— e~ —————l——— e — — — -
-
- < Ue3 M 7] o wn w| w w0 o )
o o
- = 2 3 3 ¢ 3| 3 3 5 I 2 A
= T
R
t — st st di SR S e et ] e ] T — I'I‘ll‘llll'TI]l[l‘lll]lIWll]lll
-
@ < be) N N = < < el ] = - o~
(S o o o - [N ] o (=] o o o~ o b= 4 ~ o < (o] o~ o < [e] o
— 1 o - (=] - - - - 1 1 (=] - [=] o - (=] t o - (=] - -
> >y - — — ™ — ~ — — L — —t — — ~
Wt o o oo o o o o o o o (=] o (=)
e —— - — = — = —_— —_— ——t b b | —_— =
©
L]
v~
P
-
(%}
> @
(5]
o 3
W .
N @ << <
w4 " ¥-] ~
4+ O ~
o Ll (] @ @
B <r . — S @ =~
L d @ (%4 3 — 3
-0 £ > > Q o
T & [y - 3 —
[ =4 I-O o Lo o Y-
v
Pw (44 [ '3 L 3
O n W [} [ + [
o o] x [ - w
F1 3KS 2 [ %
w oc =
(1
. —— — T'I-IllTll.llllllnnl.lTlllllTlllllnl. —_— e — e — b e —— e
r—
o = -
(&3 (8]
> = bd = ~ (S] (%] = x > = = -
> w (=4 > (=4 — — = = < =3 =
() M = ar} ~ x - 4 —J ” x — nVn
() [rs] ul Ll x
S o 8 G 8 & 8 3 S F 3 S
. e ey . endmmd e R e it e et ] e ey e — aamimanie e e i e e e Y S ——"
w
w o M o G I
& — - 3 ' =] Lh -
= - + 23 1 o 4~ + s
o Q + 3 a. -~ @ o o Y- o
© a L [ x c © -
< o %3 + 3 W o © o w
+ v 3 =] a [ @ =
E @ (<3 o @ [o} 13 2 o
o x o [e] o + - - e
S o (¥ (=] - m o +* (=] + —
+ L —_ < + - + -] x .o
w o) © - @ - © —
LY © D - LY @ — 9 @ — m @ ~ — @ —
- — ~—c| - — o — a2 — o o n < @
o a o y-] o @ 0 O - o > = — > 9
P 1] < @ < < O A — © v < 3 —
o) < — [ c > —0 I3 - = ww w o =% “ -
= @ o @ Q '~ a2 LT} o e @ n 2 n e wx
> o L w e b3 o— - - 1y @
o< ac a. aov - Qe a.o -G % [ [ S =1 fagyrey
20 — o] o~ w—no| ~o et ] - % A= o - v o
= = = = =4 = = = M M - e
o o (=3 [=) (=) [= (=] (=3 x <
—_————tft—_——t_——_——_—— e —— e ———_—— e —_——__ e s s

12

See footnotes at end of table.



MIL-M-38510/292

TABLE I. Electrical performance characteristics (device types Ol through 04) - Continued.

T | ! . -
IT Test | Symbol | Conditions |Device | Limits  {Unit |
[ | ! -55°C < Tg < *125°C | type ! !
| | | Veg = 8.5V to 5.5 W | | Min | Max | |
| | | un?ess otherwise specified f | | | |
| [
II Write cycle 1 :
T I I | I [ I |
{Data valid to end of [tDVWH | See figure 7A | 02 | 20 | | ns |
| write | | [ I I | |
| | | j 01,03 | 25 | | |
I | | | I I I |
I [ | | 04 1 30 | | |
] I | ] [ | I |
IIData hold time lltNHDX II I| 01-04 : 5 i : ns Il
IIH it 1 Il Il TI 02 { 0 ; 25 { Tl
rite enanle to output t ns
| high-z Rk T | T |
| I | joi,03 ) o0 | 30 | |
I | J T [ I | |
I | | | 04 | 0 | 35 | |
T I I I [ | [
|Output active from end of [tyygx | | 01-08 1 0O | | ns |
| write I | i | | | |
I I
: Write cycle 2 |
|
| I ] | I I ] |
{Ad(liress valid to enable I“AVEL |I See figure 78 ] 01-04 | 5 1 : ns Il
ow | |
I I ] T I | | |
IChip enable low to enableltg gy | | 02 | 40 | | ns |
I high J | T I ] I I
i | | | 01,031 50 | | |
| | | T I i I |
| | | | 04 | 60 | N
] I I [ [ | | [
[Address hold time after [tpyay | | 01-04 | 5 | I ns |
| enaole | | [ I | I |
| I | T [ I | T
|Address valid to enable |taypy | | 02 | 40 | | ns |
I hign | | T | T | |
| | I | 01,03 { 5 | | |
| | | I | I ] |
i | | | 04 | 60 | | |
I I | | [ I |
|Data valid to enable hignltpypy | | 02 | 20 | | ns |
| | | I T I I |
| | | | 01,03 | 25 | | |
| I | I T I I |
| | | | 04 | 30 | | I
I ] T I | | ] I |
llData hold time I"‘-EHL)X lI II 01-04 } 5 I ; ns |
|
' T
{ Data retention |
|
I I I ] I I I I
IChip disable to data IteDRr I See figure 8 } 03,061 0 | I ns |
| retention time | | | | I | |
[ . I ] i [ i | T
IRecovery time lltR I | 03,04 itayay | |l ns |
| | | | |

See footnotes at end of taole.
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TABLE I. Electrical performance

MIL-M-38510/292

characteristics (device types 05 and 06) - Continued.

T T T I I | |
| Test | Symbol | Conditions |Device | Limits  |Unit |
| [ | ~55 C < Tg < *+125°% | type | |
| | | Ve =3.5Vto 5.5V i | Min | Max | I
| I | unless otherwise specified ] | | | |
T I I I [ I I T
IHigh level output voltagelV¥p, IVeg = 4.5V, Ig=-1.0m : 05,06 | 2.4] I| L
| | | I | I
T I I [ ] l [ [
[Low Tevel output voltage |Vg I¥eg = 4.5V, Ig=4.0mA | 05,06 | | 0.4] V |
| | | | | ! |
T I I | | I ] [
lrﬁ?h impedance output 110z IVee = 5.5V, u/ = 2.2, | 05,06 | -1.01 L0l wA |
| leakage current | I¥1/0 = GND and Vg | | | | |
| | | | [ | | |
T T I T I I T |
| Input teakge current 11 I¥eg = 5.5V, V1 = GND and V¢ [ | -1.01 1.l wA |
| | | | | | ] |
T | I ] | T I [ I
|Standby supply current {lccgpl iVee = 5.5V, Iy = 0 mA, | 05,06 | | 100 | uA |
|| (CMO3) : :E?; = Voo -0.3°V or £2 = GND +0.3 V | | | | |

| | ! | |
T I T T T I T !
IStandby supply current |Iccsp (Voo = 5.5V, Ip = 0 mA, | 05,06 | b5 imA |
: (TTL) : ||E17 =2.2Vore2=0.8¢ | | | | |

| | | | |
T I | I I ] I T
|Enable supply current FIccEN I¥ec = 5.5V, Ig = 0 m, | 05,06 | Il 5 I m |
| I IE1/ = 0.8V, E% =2.2¥ | | | | |
| | I | | | | |
T I I T [ I | T
|Operating supply current |Iccyp IVeg = 5.5V, f=1MHz 1/ | 05,06 | ll 20 t mA |
| I i B | | |
T l | T I T T
|Data retention supply I Iccor IVcg = 2.0 V, Ig = 0 mA, | 05,06 | 75 1 uA |
[ current [ [EI/ = Vg -0.3 Voor £2 = Gi *+0.3 V | | ! | |
I | | | | | | |
T I ] I [ I i T
| Input capacitance [Cin [Vog = 4.5V, Viy = GND | I b 12 | pF |
| | ITa = +25°C, f = 1 MHz, 4/ | | 1 | l
i | |Pins not under test = G!D0 | 05,06 { | [ |
| | T T I | I I
l | I¥co = 4.5V, Viy = GND ! I |10 | pF |
| | ITp'= *25°¢C, f = 1 Miz, 5/ | I | | |
| ] IPins not under test = GND I | | | |
T I ! | ] | I T
|1/0 capacitance 1C1/0 Voo = 4.5 v, vy GND | i I 14 | pF |
| | ITho= +25°C, fF =/ MHz, 4/ | | | L
! | [Pins not under test = GND | 05,06 | i | |
I ] [ | | T | T
| | Voo = 4.5V, VI GND I | | 12 | pF |
| | ITa= +25%, ¢ 28 whz, s/ | | | L
I | | | | I I

|Pins not under test = GNﬁ

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

I | T
| Test | Symbol | . Conditions lDev'ice I Limits lUm’t ’
| | | -55°C ¢« Tg < *125°¢C | type I i
r I v?c =q.5Vto 55V | | Min | Max | I
unTeéss otherwise specified i | | |
—
| Read cycle
|
] | | | I | I |
|[Read/write cycle time Ite1igill | See figures 68 and 6C 2/ | 06 | 205 | | ns |
| It’EZHEZH | { | | |
| | | | | i |
| | ] T i | I
}Read/write cycle time {tAVAX { } 05 Il 150 } lI ns II
| | [ T | I I T
IAddress access time [tavqv } | 05 Il || 150 ! ns ll
] ]
T T I T | | [ |
{Output hold after an [taxQx | | o5 | 10 | | ns |
| address change | [ | | [ [ |
T ‘ [ | T | ] I T
IChip enable access time Itgy qy | | 05,06 | | 150 | ns |
| | [ | | | | |
|' ) | | R
Chip enable to output LE1HQZ
| aisante P jos06 ] I ns |
T 1 T T 71
| IteaL 0z | | | | 60 | |
| R | I R
| | I T | l I 1
{Cnip enable to output |tE1LQX | | 05,06 | 10 | | ns |
| e |fezax | I R
T [ | T | | [ T
‘Output enable access timeItGLQV l { 05 Il i 70 ns ll
| ] | ] | | | ] I
|Qutput high to output |tGHQZ | | 05,06 | | 5 | ns |
| disable i | | | | | i
| I | I I I I T
Output enable to output |tg gx | | 05,06 | 5 | | ns |
active I | | | | | |
| | | ] | | | T
IAddress hold time }tElLAX : | 06 | 55 ll II ns |
t [ | |
E2HAX
| I | | | | | |
T T
: Write cycle {
T ! I I i | I
|Address setup time I tAvWL | See figures 7C and 70 6/ | 05,06 [ 0 | | ns
| hELL TR T R
AVE2H '
| | | | | | | |
I | | I T ] I T
ICMp_enao]e to end of lteyein | | 05,06 | 90 | | ns |
| write tE2HE 2L i I | | | |
| i | | I | | I
I ] | I | I | { |
}wmte enable pulse width iltwLwH : | 05,06 | 90 | | ns |
| | | | I

See footnotes at end of taole.
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TABLE I. Electrical performance characteristics (device types 05 and 06) - Continued.
| I [ ) ] l . I I
| Test | Symbol | , Conditions |Device Limits |Unit
| | | -55°C ¢ Te < *125°C | type | |
| | | Ve = F.5Vto 5.5V | | Min | Max | |
| | | un?ess otnerwise specified | | | i i
I T
: Write cycle
| [ I ] T T T |
|Write recovery time | twHAX | See figures 7C and 7D 6/ i 05 | 10 | | ns |
| Ite1HAX | - | | J | |
| Ite 2L AX | | | | | |
| | | | | | | |
[ | [ T [ I { T
|Output active from end of | tygx | 1 05,061 5 | | ns
| write | | ] | | | |
| | | | ! | | ]
I | I T T I I )
|Data valid to end of I tovwH | | 05,06 | 60 | | ns |
i DV T R T
| | oV | L]
[ T [ i I ] T
:Data hold time I tynpx I | I 5 | I |
| | | | | | |
| I | | I I | |
{ :tElHDX { | 05,06 { 10 : : ns |
]
| o e
t, | 10 |
| | 1 z L
[ I T I T I I T
[Write enable to output ItyLqz } | 05,06 | | 50 | ns |
| in high Z | | | | | | |
I I T I T I | T
|Address unlatch time [teinelL ! [ 06 | 55 | | ns |
I Iteatezn | i | i | I
i l | | | i | |
[ T
f Data retention
]
I I | ] ] I I
IChip disable to data ItcoR i See figure 8 | 05,06 1 0 | | ns
| retention time | I | | | |
I I T T T T
{Recovery time tR : | 05,06 | 55 : : ns |
|

1/ Typical derating = 5 mA/MHz increase in Iccgp.
2/ Device type 05, see figure 68.
Device type 06, see figure 6C.

3/ These parameters are provided for information only.

Each parameter is characterized at initial

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

4/ 28-pin DIP.

T/ 32-pin leadless chip carrier.
b/ Device type 05, see figure 7C.
Device type 06, see figure 7D.
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Device types 01, 02, 03, and 04

Burn-in inputs

F = 100 kHz square wave{Viy min = 3.0 V, VOL max = 0.4)
¥ -F
AO = F/2
Al = F/4
A2 = F/8
A3 = F/16
A4 = F/32
AS - F/64
A6 = F/128
A7 = F/256
A8 = F/512
A9 = F/1024
Al0 = F/2048 ' o o vos 5.0 vTI0%
All = F/4096 cc= 5.0 V_gqo
AlZ - F/8B192 L lle | 0%
A13 = F/16384 Vee
Al4 - F/32768 |
Al5 = F/65536
0 DIN — 13 22
IN = F/131072 —
E——12 Rl %
T = F/262144 o
AO X | 64 XX
€l = 0.14F . %
R1 = 480 (:5 percent) ohm ' g  STATIC Dout
R2 - 255 (5 percent) ohm \ 2 RAM 9 ———0
; 7
8
NT
\ 15
|8
o7 R2
.|
.19
20
A5 — — 21
w — —10 GND
1
|
0
L

FIGURE 5. Burn-in and steady-state life test circuit.
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Vee
.0l ,_,F
Fllo Flls NIC NC Fl Fl|6 =
| |
< < < < < <
> > > > >
A7< Al < <« W< E2¢
] | ] ]
/ 4 3 2 | 32 3] 30 \
A
Fo vwa 5 29
A5
F8 AM— 6 28
AG
F7T "™WN— 7 27
A3
F& “MW— 8 26
A2
F5vaiﬁ-9 25
F4’\M;jl0 24
F3AW— |1 23
NCAA— |2 22
DQO
F2 a— I3 2
14 15 16 17 18 19 20
Dl pl ol plpl
Ql< Q2< < Q3< Q4<Q<
> > > > > >
AR
F2 F2GNDNC F2 F2 F2

FO = 100 kHz

MIL-M-38510/292

Device types 05 and 06

Fl

A1l Resistors 47k ohms *10 percent

Caps = .0luF #10 percent

Burn-in voltage

Vee = 5 Vmin., 5.5 V max.
GND = 0 V
Input voltage levels
Vip = 0V
Vig = 4.5 v

FIGURE 5.

FO
Fl
F2
F3
Fa
F5

Fé

FO/2, F2 - F1/2,

100 kHz F7
50 kHz F8
25 kHz F9
12.5 kHz F10
6.25 kHz F1l
3.125 kHz Fl12
1.56 kHz F13

18

F3

Fa/2,

.78 kHz
.39 kHz
.195 kHz
.0977 kHz
.048 kHz
.0244 kHz

.012 kHz

Burn-in and steady-state life test circuit - Continued.

F15/2

.006 kHz
.003 kHz

.0015 kHz
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Device types 05 and 06

Ol pF
— &N
NC MW— J 28 VCC
FI5 Fi _
Al2 YW— 27 VWA W
FI10 Fi6
A7 MN— 26 —VWA-E2
F9 Fll
A6 MWN—1 4 25 — V- AB
F8 Fl2
A5 M 24 —WWA-AS
F7 Fl4
A4 MA— B 23 —WW\-AL
Fé FO
A3 MN— 7 22 +—NW- G
F5 FI3
A2 VW 21 —AMW-ALO
F4 FO _
Al MAN— 20 —wWA-E |
F3 F2
A0 MWA— 10 19 —vW\DQ7
F2 F2
DQOMA— || I8 —AAA-DQ6
F2 F2
DQI MWA— |2 17 —WWA-DQ5
F2 F2
D2 MAW— 13 16 —A\-DQ4
F2
GND — (4 15 —AvWA-DQ3
Fl F0/2, F2 = F1/2, F3 = F2/2, . Fl16
FO = 100 kHz
A1l Resistors 47k ohms #10 percent
Caps = .0luF #10 percent
FO 100 kHz F7 = 0.78 kHz Fl4
Burn-in voltage F1 = 50 kHz F8 = 0.39 kHz F15
Yeg = 5 ¥V omin., 5.5 V max.
GHD = 0V F2 = 25 kHz F9 = 0.195 kHz F16
F3 = 12.5 kHz F10 = 0.0977 kHz
Input voltage levels
Vip = 0 F4 = 6.25 kH F11 = 0.048 kH
ik D a5y z 11 = 0.048 khz
F5 = 3.125 kHz F12 = 0.0244 kHz
F6 = 1.56 kHz F13 = (.012 kHz
FIGURE 5. Burn-in and steady-state life test circuit - Continued.
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READ CYCLE | (WHERE EIS ACTIVE PRIOR TO ADDRESS CHANGE.W = HIGH)
——————— 1 AvAv

A (ADDRESS) X ADDRESS VALID

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

— r—TELEH —_—
E (CHIP ENABLE) _3{ ][—"'_

telox — =55 terov pe—-tEHQZ
Q (DATA OUT) — DATA VALID HIGH 2

|
lcom— — T tELICCH teHICCL
ICC (SUPPLY CURRENT) leg ¥

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

pest—— tAVAX

A X¥  ADDRESS | XN ADDRESS 2 XX

re— TAVQY — ] tAxQx e —

Q OXYXXE DATA | KXXXY pata2 XX

READ CYCLE 1I: W HIGH

e T AVAX

AT XY %X
e TAVQV

Bl LTI
et —— TEILQV — tEIHQZ ™
rt— TELQX —]

E2 777/ E MALEARRARARAN
et TE2HQV — g — tE2LQ7 e
hat—— TE2HQX —#

T Tk L7777,
teLQy —»
l'tGLQX - —4 toHQz e

o (XXX X

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

- TEILEIL, YE2HE2H S

A _ XX XXX XXX
re— Tavav

—_ t— TEILAX —P

Bl K A
f— tEILQV —————= -.4 tEIHQZ
- TELQX - |

E2 ///// e tE2LAX N\NNX//F
a—— TE2HQV ——— TE21Q2 |-
lt— TE2HQX —3=

T T L7777 7777,
"ktm_ov-—-——- ——-{ TeHQZ e
toLex =

Q N X?Q—

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

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

t—————— tavay
A (ADDRESS) 30K ADDRESS VALID

|
E (CHIP ENABLE) \\\\k X 7777777/

r———— LELWH ——————]
r——————— TAVWH ———-q—n-l-twmx
. | f— twLwH —
W (WRITE ENABLE) k Jl

TAVWL | tovwH T wHDX

D (DATA IN) DATA VALID
twiaz = |- I—t—'-f—iwnox
(0ATA 0UT) " XTRITRRD—— Hion 2 K,

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

- tavax
A £ AX
o TAVWL et Ty WH < TWHAX —]
w X v
£l Tk Yy
E2 77 F ARARRRRRRRRN
—=— IwHOX =

e

e TpywH ————" twr{D%*

D

—» TwtQz
QM

WRITE CYCLE I1: CONTROLLED BY EI

- T AVAX
A _XX XX
—ltavelL f———— TE ) |y ———] LE|HAX |e—
W LU
El * 7
e2 777 ANARARRANRN

bt—— TpveIH ——B= LE|HDX L:
D

WRITE CYCLE I!l: CONTROLLED BY E2

TAVAX -
A_ XX %X
——4 TAVE2H h——fszHezL =t E2 AX [
W I\ L
ET SN\ [TT7T77777,
£o ———# X

het—— TOVE2L —m= TE2 DX
D

FIGURE 7C. Write cycle waveforms (device type 05).
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WRITE CYCLE I: CONTROLLED BY W

- TejLEIL, YE2HER2H ——
A _X2 XXX
tavwiL - TwLwH ———————-1
—_ T '
W 7
ot
— 1 TELIEIH EIHEIL —»]
EIlX (‘—-—— ETLAX Jl;;;;;;;iiii>\
tE2HE2L - e FOH —
E2 1 . NN\ /A
rd E2HAX feat— > twrax e
bt———— tpywH ————= TwHDX —
D e
— TwiLQZ
Q
WRITE CYCLE Il: CONTROLLED BY El
t-d————tEILEIL \ g
A _ XA | KXXX XOEXXX,
—o TAVEIL g TEILEIH — et~ TEIHEIL —
W I [7777V 777
— ___:5 tejLax e —
El K 7 ’L__
g2 2/ ANASRRNNNY
lt—— LDVEIH —»= TEIHDX
D

WRITE CYCLE H1: CONTROLLED BY E2

o ——————— tE2HE2H
| 1
ATXY | KX XXX
—b-'!tAVEZH . tepypa ——— P
— |
w N ‘ t i /// 7777,
\ ]
_ et 1
TR - ~ LE2HAX 1777777777,
' ‘ < Teo E2H ™ ——
E2 ‘
i—«———*DVEZL te2LDX
D .
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)
et tAavAy ———— ]

A (aDDRESS) JOONXX ADDRESS VALID YOO

tavEL — TELEH — tEHAX

E (CHIP ENABLE)

—| tgLwH e —

——— TAVEH
W (WRITE ENABLE) |

| =toven> |=tewox
D (pATA 1N) XN oara vario XXX
—

be—tELqz
Q (DATAOUT) DATA UNDEFINED Y————— HIGH Z

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

DATA RETENTION MODE

VorR 2 2.0V

— VOR
tcor 1R

= (CHIP VorR+0.2v2€E2>YDR-0.2V
E EnaBLE) 2.2V 2V \

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 througn 4.4.4).

4.3.1 Qualification extension. When authorized by the qualifying activity, for
qualification inspection, i1f a manufacturer qualifies to a faster device type which
is manufactured identically to a slower device type of tnis specification, the slower
device type may be part I qualified by conducting only group A electrical tests and
submitting data in accordance with MIL-M-38510, appendix D (i.e., groups B, C, and D
tests are not required).

4.4 Quality conformance inspection, Quality conformance inspection shall be in
accordance with MIL-M-38510 and as specified herein. Inspections to be performed
shall be tnhose specified in method 5005 of MIL-STU-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. Electrical tests shall be as specified in taole 1l herein.

b. Subgroups 5 through o 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 shall 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 Ipg test
shall not exceed one second. For those designs that use a die coag, 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 11
of method 5005 of MIL-STD-883 and as follows:

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

b. Electrostatic discharge sensitivity (£SDS) 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
Ila (subgroup S5) 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 Il
hercin. 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
II1 of metnod 5005 of MIL-STD-883 and as follows:

a. End-point electrical tests shall be as specified in table II 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) Ta = +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.

[ 1/ 2] ] 17277 T
MIL-STD-883 | Class S device -7 Class B device -7
test | ["TabTe 37T Table &4/7T Test T TabTe 3/7TabTe &4/7 Test T
requirements |Referencel| 111 Ty ~ lcircuit|Reference 111 |
Iparagraph| subgroups| delta {figure }paragraph
| !

IV 7 Jcircuit]
ubgroups| delta |[figure |
| limits

| Vimits |
T i

Interim electrical
parameters
metnhod 5004

Static burn-in I
method 1015

Same as line 1

T
Static burn-in Il
method 1015

—_——— ]

Same as line 1

Dynamic burn-in 2a
method 1015 5.2

lon
Z

|
|
Is
|
|
]
|
|
T
|
|
|
|
|
I
|
|
|
|
|
|
|4
|4

4 .2a
4 5.2

|
|
|
|
[
|
I

Same as line 1 4,2d 1* 4,2.d

T
I
|
!
I
|
[
|
|
I
I
[
|
r

*
~n
(79
Y

Final electrical
parameters
method 5004

—
e
oo 1"
-
Ow
-
—
o
. -

~4

4.4.1

Mo
w0

Group A test
requirements
method 5005

Group B test
requirements
metnod 5005

4.4.2
4.5,3

Group C end-pnint
electrical
parameters
method 5005

4.4.1 .4,
4.4.2

4.4.3
Group D end-point 4.4.4 4.4.4
electrical

parameters
method 5005

——-—-—-——~——————-——4—-——-——«———-———4-————-——-————4————-——4———-—4--——4-—-——J-—-——4-————-—4-—

I
|
I
|
|
|
[
I
|
I
|
I
[
I
|
{
|
!
|
I
[
|
T
[
!
I
I
|
I
|
I
|
[
|
I
I
!
!
|
I
|
|
I

—_—_——-——t—————-—y———_———— e —
o

—_—————t— e e e e e e e e ]

—_—_—) e ———_—— e e e e e e ]

———————t e e e e e e e e e e e e e e

—_—_———-y e — e e

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 applies to subgroup 1 (see 4.2c).

{s) indicates delta ?imits shall be required, and delta values shall be 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 his 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 discnharge sensitivity tests.
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Lroup A inspection for device types 01 and 02. 1/

I,

TABLL
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Device types 01, 02, 03, and 04

50V
0

480 N
DATA OUT -0 —————0——T0

COMPARATOR
30 pF
(INCLUDING
SCOPE AND JIG

CAPACITANCE)

255 0
<

—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 WIL-STD-B83 and as follows. End-point electrical tests shall be 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 change (see 4.4.1c).

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

4.5.1 Voltage and current. All voltages given are referenced to the microcircuit
Vgg terminal. Turrents given are conventional and positive when flowing into the
retrerenced terminal.

4.5.2 Life test, burn-in, and voltage stress cooldown procedures. When devices
are measured at *2Z5 T following application 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 1I, shall be
made and recorded 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 limits are listed in table IV.

TABLE IV. Delta limits at +25°C.

| I ]
| Parameters 1/ 2/ | Limits |
| I I T T |
| | 01,02 | 03 | 04 | 05, 06 |
T I I T I T
{ IDD = +5 LA { 15 LA I| 25 LA l| {
[ | ] I I T
i VoL : +60 my : +60 mV : +60 mV : +60 mV :
I ] T T T T
; VOH : 200 mV | 400 mV | t400 mV | -400 mV {
| | |
L i i | | e300 1
1 | +30 u
| ccssl | | z | |
I T | I | ]
blgnzs oLz J I l | £500 nA |
| | | i | |
| I | ] [ |
: I, Iy | +50 nA | 100 nA | 100 nA | t500 nA f
| | | |

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

2/ Delta limits apply to an increase from the initial value
{e.g., pre-life test Iy = -120 nA, post-life test
IIH = -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-38510.
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6. NOTES

6.1 Intended use. Microcircuits conforming to tnis specification are intended for
original equipment 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 initiaTTy applied. Transitioning to and from data retention voltage (Vpg) does
not require a 2.0 ms period; tpps and tppp apply in this situation (for device
types 0l 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 rathner 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.

c. Since write enable is gated internally with chip enable, the value of write
enable during periods where chip enable 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 Jot to be supplied with each
shipment by tne device manufacturer, if applicable.

c. 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. Reguirements for packajing and packing.

f. Requirements for failure analysis (including required test condition of
method 5003 of MIL-STD-d883), 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-371D-1331 and as follows:

Veg Supply voltage

Vgs Common or reference voltage

Enable (F) Chip enable

Write (W) Read/write input

Diy (D) Data input

DOUI (Q) Data output

Ap-A1s Address inputs

ViL Logical Touw input voltage

Vid Logical high input voltage

VoL Logical low output voltage

VoH Logical high output voltage

Cin Input capacitance

Sout Output capacitance

taAvQY Address access time

tELEH chip enable pulse negative width
tELWH Chip enable to end of write
LAVWH Address setup to end of write
tWl Wit Write pulse width

Ty gz Write enable to output in high-z
tWHOX Output active from end of write
tAVEA Address valid to enable high
tAVEL Address valid to enable low
tWLEH Write low to enable high

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

LEHDX Data hold time (enable controlied)
tELIcCH Enable low to power-up time

ten E L Enable high to power-down time
OE { % Output enable

DQ Data input/output

Iees Iecop Operating supply current

Isg, Iccsal Standby supply current (CMOS)
Iecss Standby supply current (TTL)
Iccen Enable supply current

Iprs Iccor Data retention supply current
In» IiL' Iy Input current leakage

Loza» dozL» T102 High impedance output leakage current
Vprs YCCDR Data retention supply voltage
1/0 Input/output capacitance

teLQvs tElLQvs t 2HQV Chip enable access time

YAVAV> PEILELL» TE2HE2H. LAVAX Read/write cycle time

toLqyv Output enable access time

teWQzy teanQze teaLgz Chip disable to output disable
teHYZ Output enable high to output disable
tAXQXs EAVOX Output hold after an address change
LELQXs PE1LQXs tE2HQX Chip enable to output active
taLQX Output enable to output active
LELEA> YEILEIHs tE2dE2L Chip enable pulse negative width

LAVWL, tAVEL, tAaVELIL. tAVE2M Address setup time

tWHAX> LEHAX> tE1HAX» tE2LAX Write recovery time

tovwds tDVEHs tDVELlHs tpVE2L Data valid to end of write
twHDX. YEWDX. tEIHDX» tE2LDX Data hold time

LEILAXS tE24AX Address hold time

YEIHELLs 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 Yt
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
18:

t X
3
|

Signal name from which interval is defined

—_———{

Transition direction for first signal

X
T
I
|
I
|
|

Signal name to which interval is defined

——

Transition direction for second signal

a. Signal definitions:

Address

Data in

Data out
Write enable
Chip enable

MmMEoOT >
W om

b. Transition definitions:

Transition to high

Transition to low

Transition to valid

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

N X< T
w o wonon

6.4.2 Timin? 1imits., The table of timing values shows either a minimum or 4
maximum 1imit for 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). On the other hand, responses from tne memory are specified from tne 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

Will change
from H to L

Change from
H to L

Change from
L to H

Will change
from L to H

(L
XXX

R

Changing state
unknown

Don't care any
change permitted

High
impedance

ATRIRRNY

—_———) - —_——— e — e ————— ]

I
|
|
I
|
!
|
f
|
|
I
|
|
|
I
}
l
|
|
!
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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
99CLb641-55

04 7187L70
99CLob41-70

05 65642

06 65644

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 buildup. 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,

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

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

e. The use of plastic, rubber 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 ALGORITHMS

10. SCOPE

10.1 Scope. Functional algorithms are test patterns which define the exact
sequence of 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. This 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 the
following manner:

Step 1. Load memory witn background data.
Step 2. Read minimum address location,
Step J. 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 tne
following manner:

Step 1. Load memory with data background.

Step 2. Write data complement in location 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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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 J. 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 0.

Step 7. Write data at location 0.

Step 8. Read data at location O,

Step 9. 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 Vcc and chip enable to minimum Vpy.

Step 4. Pause tor 200 ms.

Step 5. Bring Ve and cnip enable 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 J. Load tne memory with a Cneckerboard pattern.

Step 4 Read the memory, verifying the Checkerboard pattern.
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Preparing activity:

Custodians:
Army - ER Air Force - 17
Navy -~ EC
Air Force - 17 Agent:
DLA - ES
Review activities:
(Project 590¢2-1041)

Army - AR, MI

Navy - 0S, SH, TD

Air Force - 11, 19, 85, 99
DLA - ES

User activities:

Army - SM
Navy - AS, Cus, MC
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