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MILITARY SPECIFICATION

MICROCIRCUITS, DIGITAL, CMOS
16,384-BIT STATIC RANDOM ACCESS MEMORY (RAM)
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 the detail requirements for monolithic silicon, CMOS,
16,384.b7T static random access memory microcircuits. Two product assurance classes and a choice
of case outlines, lead finishes, and radiation hardness assured {(RHA) products are reflected in
the complete part number.

1.2 Part number., The compliete part number shall be fn accordance with MIL-M-38510.

1.2.1 Device types. The device types shall be as shown in the following:

Device type Circuit organization Access time
01 2,048 words/8 bits 150 ns
02 2,048 words/8 bits 210 ns {synchronous)
03 16,384 words/1 bit 85 ns
04 2,048 words/8 bits 90 ns
05 2,048 words/8 bits 200 ns
06 16,384 words/1 bit 45 ns
07 (RHA) 16,384 words/1 bit 150 ns
08 (RHA) 16,384 words/1 bit 175 ns
09 16,384 words/1 bit 70 ns
10 2,048 words/8 bits 70 ns

1.2.2 Device class. The device class shall be the product assurance level as defined in
MIL-M-38 .

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

Outline letter Case outline {see MIL-M-38510, appendix C)
J D-3 (28-1ead, 1.290" x .610" x .225"), dual-in-line package
R D-8 (20-lead, 1.060" x .310" x ,200"), dual-in-line package
X C-12 (32-terminal, .560" x .458" x ,120" maximum), leadless chip carrier package
Y C-13 (20-terminal, .440" x ,305" x .120" maximum), leadless chip carrier package
z F-6A (24-lead, .640" x ,420" x ,115" maximum) flat package

1.2.4 RHA level. Radiation hardness levels shall be as defined in MIL-M-38510.

[Beneticial comments (recommendations, additions, deletions] and any pertinent data which may]
{be of use in improving this document should be addressed to: Rome Air Development Center, |
IRBE-2, Griffiss AFB, NY 13441-5700, by using the self-addressed Standardization Document |
| Improvement Proposal (DD Form 1426) appearing at the end of this document or by letter, !

AMSC N/A FSC 5962
DISTRIBUTION STATEMENT A, Approved for public release; distribution 1s unlimited.
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1.3 Absolute maximum ratings (device types Ol through 10).

Supply voltage range (Veg-Vg§)- - = = - = - - - - -0.3 V dc to +7.0 V dc
Inggtyvo1tagg rangg - -CE SYI o IIIIIIIE {Vgg -0.3 V) < Vy < (Vec *0.3 V)
Storage temperature range - - - - - - - - - - - - _55;2 to +150°¢C
Maximum dc output current - - - - - - - - - - - < 50
Maximum power dissipation (Pp}- - - - - - - - - - 1w
Lead temperature (soldering, 5 seconds) - - - - - +270 C
Junction temperature (Ty) 1/ - - - - - - - - - - +150°C
Thermal resfstance, junction-to-case (GJC) 2/:
Cases J, R, and Z - - - - = = = = = = - - - - - Seg MIL-M-38510, appendix C
Cases Xand Y - = = = = = = = = = = = = = - - - 14°C/M

1.4 Recommended operating conditions.

Supply voltages:
Veepr (data retention supply voltage):
Bevice types 01 through 06 and device types

09and 10 - - - = - = - - - - - - - - - - 2.0 V dc
Device types 07 and 08- - - - - - - - - - . . 3.0 V dc
VeC - - - = = = = = = = = = = = = -~ -« - -~ 4.5 V dc minimum to 5.5 V dc maximum
T R R 0V dc
H1gﬁ Tevel input voltage (Viy) (all inputs):
Device types 01, 03 througu 06 and device
types 09 and 10 - - - - - - - - - - - - - - - Voo -2.3 ¥V to Vg *0.3 V
Device type 02- - - - - - - - = = - = - - - - - Veg -2.1 ¥ to Voo 0.3 V
Device type 07- - - - - = - - = - - - - - - - - Yoo -1.5 ¥ to Voo *0.3 V
Device type 08- - - - = = - - - - - - - - - - - 2.3V to V¢ +0.§ v
Low level input voltage (Vy )} (all inputs):
A1l device types- - - - - - - - - - - - - - - - Vgg -0.3 V to +0.8 V
Case operating temperature range (Tg) - - - - - - -55°C to +125°C

2. APPLICABLE DOCUMENTS

2.1 Government documents,

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

{Coples 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.)

1/ Maximum junction temperature shall not be exceeded except for allowable short duration burn-in
screening conditions in accordance with method 5004 of MIL-STD-883,

2/ When a thermal resistance value is included in MIL-M-38510, appendix C, it shall supersede the
~ value stated herein.
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2.2 O0Order of precedence. In the event of a conflict between the text of this
specification and the references cited herein (except for associated detail
specifications, sgecffication sheets, or MS standards), the text of this
specification shall take precedence. Nothing in this specification, however,
shall supersede applicable laws 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-MN-38%10, 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. Die
bonding may be performed using conductive silver paste or other epoxy. However,
upon implementation of test method 5011 of MIL-STD-883, all epoxies must be
qualified to this test method. Laser scribing shall be allowed only for SO05
technology product and only to the backside of the wafer,

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

3.2.2 Block diagrams. The block diagrams shall be as specified on figure 2.

3.2.3 Schematic circuits. The schematic circuits shall be submitted to the
preparing activity prior to inclusion of a manufacturer's device in this
specification and shall be submitted to the qualifying activity as a prerequisite
for qualification. Al11 qualified manufacturers' schematics shall be maintained
and available upon request.

3.2.4 Truth tables. The truth tables shall be as specified on figure 3.

3.2.5 Functional tests. The functional tests used to test this device are
contained Tn the appendix. If the test patterns cannot be implemented due to test
equipment limitations, alternate test patterns to accomplish the same results
shall be submitted to the qualifying activity for approval,.

3.2.6 Case outlines. The case outlines shall be as specified in 1.2.3.

3.3 Lead material and finish, The lead material and finish shall be in
accordance with MIL-M-38510 and 6.4 herein.

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

3.4.1 Post-irradiation performance characteristics. The electrical performance
characteristics of the RHA devices at the RHA Tevel are as specified in table I
and apply at an ambient temperature of +25 C 5 C,

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

3.6 Marking. Marking shall be in accordance with MIL-M-38510.

3.6.1 Serialization. A1l class S devices shall be serialized in accordance
with MIL-MN-38%510.
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Electrical performance characteristics (device types 0l through 06

and device types 09 and 10) - Continued.

TABLE I.

I|.|.|||ﬁ||||l.T|.|||Iu||T||.||||.|..I:|T||I.||.|||T|.l||.|||||.I.I||I»I||||||
Fe]
- w w (%) w wn 7] 7]
[ a [ c o c [ c
=]
—— e ——— b — ===} ——F—+-+~~+++F—FFE 'I.Iﬁlwl.lﬁl.ll"ll|,ll..lﬁ|,ll
y B
w 5 o opWmplowoio| oMK opieplkpP
e = — wphokPblokM~I~| ok et [vs] -+ 0 o It [t
Pe= r -— Y — e
€ —_— b —— A ol SGY S M S SNEG G AN huy S SN |  — I e e m s S e S o
L
- [
~— 05% Sm o o w opmMm uw
x W po =2 bt
—
o
—
- -
& 3 A s Y 3
QW —
o . - —~p — koo o] —~ by o ko fo o W ~ by ko -
- a 35m OOMM_% o mOOOOI OWMM :OOOOWW - O| s OO -
> >y oo -— o MmO o mo
@ - - o -] ‘=]
R : a
rl.lll.llilnl..l.rﬁllil.l.,llr SN [N S Sy S S ) SR S S f et ——— b —
©
LY
-—
LT
> €
o O
wnw @
oy A
N LD et A [}
c - Z N >
on o] Oox
— v]n * wn
RIS — " .
— CCW — w
T > - (&
= Q O n [=]
o_~Vvic| > -
> o Y [Ts)
o o - -
Oo (S [
wn wnl o o w o
o wn| w= =)
) @] N < O
(7 I - —
[~ " "4
> 2 n
=z oo
O = oV
—>= > W
—
o > > > ~N b >
a < [=4 o (=4 o [=4
5 5 5 3 5 z 2
© vy}
A S o o S g o s
73
U w
£ g - g
- — 3 © »
- a < 3
[} Q +« © [=%
(7} — € w 3 =)
(8} (3} o %) o - >
- c > » @ Q =}
w e [} Q o -
@ - ) (¥} < Q G [=]
— - £} " L] E ~ +
O + @ Q o~
< - Q [ — - © L1}
[=% - Q — F-} - —
© x ] o g W o o
(3} < N — £ o o~ O
s |5 5 5 53 ey S
o n ] (TR
S e 4 o -
a © [ a Q.o ac a v
o © © - — S0 w~—
3 | & 2 5 5 3 &
flnlunnunurnnulnnu|||t|x|||r|||||.f:|||.||||||||||1 L e m———— e




MIL-M-38510/291A

Electrical performance characteristics (device types 0l through 06

and device types UY and 10) - Continued.

TABLE I.
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TABLE 1. Electrical performance characteristics (device types Q1 through 06
and device types 09 and I0] - Continued.

[ | ] | I Cimits |

| Test { Symbol | Conditions | Device ] ] Unit

| I | Vss =0V, V¢ = 5.5V | types | I ]

| | ] -55°C « Tg < +125°C ] | Min | Max |

[ | ] __unless otherwiSe specified | ! | I

[ | I I [ I I T
lOutput enable access timeltg qy Voo = 4.5V to 5.5V | 01 | 175 | ns |
| | ISee figure 5 ] 02 ! 180 | |
| | | | 04 [ 765 1 |
| ! | 1 05 1 1100 | |
| | ! ] 10 ] 1 50 T |
I [ [ ] I | | I
|Output enable to output Itogx | | 01,04,05 | 0 | | ns |
| active | ! ] 02 10 1 ] |
| | ] | 10 5 | 1 |
T | l | 1 T { T
lOutput enable to output |tougz ! ] 01,05 ! 160 | ns |
| active ! | ] 02 ] 180 | I
| | | | 04 { ) 40 T |
| | I | 10 | 135 1 |
1 | | { | | | R
|Address to chip enable |taypL | ! 02 i o | I ns |
| setup time | | | | | ! !
| (tia | | o2 lso 1 | o |
Address to chip enable t 0 50 ns |
| hold time | LA | o0 |
| [ ] | I ] ] |
1Chip enable pulse lteLen | | 02 1200 | I ns |
| negative width | | I ! 1 1 1
| | [ ] I | ] [
IChip enable pulse It | | 02 ! 80 | 1 ns |
| positive w?dth | EHEL ] [ ! 1 | |
| ] ! | | | | |
IWrite enable pulse setup [ty gy | | 02 1200 | b ons |
| time [ | | I I ! |
I ] T [ [ I I |
:Read or write cycle time %tELEL { } 02 ||280 lI : ns =
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TABLE 1. Electrical performance characteristics {device types 07 and 08).
l I I I I Cimits | [
| Test | Symbol 1| Conditions | Device | | Unit |
! | I Vgs =0V, V¢ = 5.5V | types |
| | | -55°C ¢ Tg < +125°C | | Min | Max | ]
| | | unless otherwise specified | ! I | |
] [ ] : I T T I I
[Low 1evel output voltage VgL [¥ec = 4.5 V; IgL = 5.0 mA ! 07 | | 0.4 | Vv |
| I | | 08 | | 0.4 | |
] [ I [ ] ! ] I
JHigh level output voltage |Vgy [Yec = 4.5 V; Igy = -5.0 mA I 07 1 4.01 v |
| | ] | 08 | 4.0 i |
! i ] | ] I I I
| Input leakage current H1n [Veg = 5.5 V; Viy = 5.5V [ 07 | | 1.0 | wA |
I | | ] 08 | | 1.0 | |
] I I I I ] I I
{ Input leakage current VIrL IVee = 5.5 V; YIN = GND | 07 | f-1.0 1 wA |
| | | I 08 | -1.0 | !
| I I | ! T T I
|High impedance output ITonz IV¥ec = 5.5V | 07 | i 10.0] wA |
| leakage | I | 08 | | 10.0| |
[ | I ] I I ] |
|High impedance [Iorz |¥ec = 5.5V | 07 | [-10.0} WA |
| | | I 08 | {-10.0| |
] T T 1 I I [ ]
|Standby supply Ilce Ve = 5.5V | 07 | 200 | WA |
| | | | 08 | | § | mA
| ! i ] | | |
Data retention supply IVeeor |Vee = 3.0 V minimum (see power | 07 | 3.0 | v |
| voltage I ‘down test in table III) I' 08 lI 3.0 } : I
|
| I T ; T 1 | T I
Operating current {Iccop ITg = +25°C, Voo = 5.5V { 07 | I 6 | mA |
| ! [f = 1 MHz I 08 | | 6 | |
I | I ! I T 1 T
{Data retention quiescent 1Igcpr |VYee = 3.0 V; Ig = O; I 07 | {100 | wA |
I supply current l| :VI = Yeg or GND | 08 : 100 | |
| | | |
] I T I I I I T
| Input capacitance o IVcc = 5.5 V; Viy = Vog or GND | 07 | t 8 | pF |
| | If = 1 MHz | 08 | I 8 | J
| I I | ! | | |
] T I I I { ] I
Address access time tavQv  |See table III | 07 | 1150 | ns |
| | 08 | 1175 | |
[ I T | ! | !
Chip enable access Fteqv | | 07 | 1150 | ns |
! | ! 08 | 1175 | |
I | | 1 | | I
Read cycle time Itavav | | 07 {150 | | ns |
! I | 08 1175 | ! |
| | | I [ ] [ |
IChip enable output time Itergx | | 07 | 20 | | ns |
| | | I 08 | 40 | | ]
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TABLE 1. Electrical performance characteristics (device types 07 and 08) - Continued.

| | 1 | I Limits | i
l Test | Symbol | Conditions | Device | | Unit
| | Vgs =0V, Voo = 5.5V | types T T T |
I I I -55°C ¢ Tg < *+125°C | | Min | Max | I
| | | unless otherwise specified | I |
| i | | 1 i T
IChip enable output disable |tgyqy |See table I1I I 07 | | 25 | ns
| Y, | 08 | |50 | |
| ] o ] I | | |
T I I | T T I T
IChip enable pulse negative Itp gy | | 07 1100 | | ns |
| width I I I 08 {125 | | I
I I I [ [ I ] [
IChip disable output hold  Itgygy | I 07 |20 | | ns
| time | 17 1 | 08 | 40 | | |
| | — | | ! I |
I T I f I [ [ I
IAddress setup time Jtaver | I 07 | 0 | I ns |
| | I 08 | 0 | | |
| [ ] i I | | ]
Address invalid output hold|taxgx | [ 07 | 40 | b ns
I time | 1/ 1 | 08 | 60 | | '
| | | I I I
| | = { 07 1 75 1 ‘ {
Write enable pulse width |t ns
I P | M | 08 (100 | | I
' | ] | | | | I
Write enable pulse setup |ty gy | | 07 1100 | | ns
| time | | I 08 |125 1| !
I } ! [ I [ I T
|Address setup time Ttave | | 07 | 10 | | ns |
| | i 08 |10 | | I
] ] | | | | | |
Chip enable to end-of-write|tg wy |See table III | 07 |100 | [ ns |
| {Ig = 0; Yy = Vg or GND | 08 1125 | | I
I I | I | | | |
! ! T ] I I I I
[Write disable output enable|tyygx |See table III | o7 | o | Il ns |
| time [ VA I 08 | 0 | I I
| i | J I | I |
T | ! I T 7 [ I
JAddress valid to [tayun | | 07 100 | I ns |
| end-of-write | | | 08 125 | |
[ ] [ ] I | [ I
|Address hold time | tunax ! | 07 20 1 I ns |
| | | | 08 | 25 | | |
| | | I ] I [
Address hold time [tenax | | 07 | 0 | I ns |
I | | I 08 | 0 | | I

See footnote at end of table.
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TABLE 1. Electrical performance characteristics {(device types 07 and 08) - Continued.

| I I | ] Limits | I
| Test {Symbol | Conditions | Device | | Unit |
| | | Vss =0V, Vec = 5.5V | types | I l |
| | ! -55°C ¢ Tg < +125°C ! | Min | Max | |
| | | unless otherwise specified | | P [
I | | [ I [ I !
{Address valid to I taygy 1See table III | 07 100 | | ns |
| end-of-write | | | 08 1125 | | |
I ] | I [ I ! I
[Write enable output disablelty g7 | | 07 | 25 | ns |
| time Y, | 08 | 15 | l
| | ] ! | | | |
| T I | T ‘ ‘ l
|Data setup time ItpywH | ! 07 1 75 ns
| I | 08 {100 | | I
I | | ] I ] ] |
Data hold time | twipx | | 07 |20 | I ns |
I | { I 08 20 | | i
‘ | | T ] | !
Data setup time I tpven | | 07 75 | | ns ]
| I | | 08 {100 | I !
I | | ] ] | [ ]
Data hold time [tewpx | ] 07 | o | | ns |
| | i ] 08 | o0 | | I
1/ This parameter is guaranteed but not tested.
TABLE II. Electrical test requirements.
| T ] CTass S devices 17 2/ | Class B devices 1/ 2/
[Line|l MIL-STD-883 T [TabTe [TabTe T Test T[Table | [TabTe TTabTe T Test TTabTe
| no.| test IReferencelI11 3/| IV 4/lcircuit| ¥ 5/|Reference|lIl 3/1IV 4/|circuit| Vv 5/
| | requirements |paragraph| sub- |delta |figure lsub- [|paragraph! sub- |delta |figure | sub-
ll | | {groups|timitsl lgroupsll lgr'oups{h‘mitsll ||groups
1 1 | | | |
| 1 lInterim | b1 | | | | 2,8*% | | |
| | electrical | | [ | | | | (hot | | |
| | parameters, | ] | | | 1 | only)l | |
| | method 5004| | ] | | | | 10 | ] ]
] | ! | I | | I | |
| 2 |Static | 4.2b | | I 4 | | | | ] ]
| | burn-in, | 4.5.2 | ] ! | | | | ‘ ‘
‘ | method 1015| | | | | | ! ]
ISame as o/ | I I I [ [ [ I 1 {
l 3 | 1linel | { 1x | a4 | | | | | | |
| i | | 1 1 | T 1 | |
| 4 |Dynamic | 4.2b 77 T T | 4.2b P77 1 | 4 |
| | burn-in, | 4.5.2 | — | | [ | 4.5.2 | I | I
| | method 1015| | | | | | | ! | I
! [Same as | I I ] [ [ [ T I ]
| 5 | 1linel | 4.2d | 1> | 4 | | | 4.2d I 1* | a4 | |
| I : T I 1 [ | I I T I I
| 6 |Final | {1%,2, | | | ! I1*,2, | | |
| | electrical | 13,8,9,] | ! | 13,7,8,| | ‘
| | parameters,| 110,11 | | | | 19,10 |} |
| | method 5004 [ | [ | | {11 ] ] |

See footnotes at end of table.
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TABLE IT.

Electrical test requirements.

I

CTass S devices

1/ ¢/

Liass B devices

if e/

L1neI MIL-STD-883 I
no test

requirements

[TabTe TTabTe T Test

ITable |

paragraph! sub- ldelta |figure |sub-—
lgroups|

I groups!|limits|

ITable [Table | Test

|groups!limits]|

tiable

IReference|II1 3/ IV 4/lcircuit]! V 5/|Reference}lll 3/1IV 4/lcircuit|{ v 5/
Iparagraphi sub- |delta |figure | sub~

l

Group A test
require- |
ments, [
method 5005]

7

4.4.1

I
|
1groups I
|
|
|
|

|
Group B test |
require- |
ments |
method 5005|

8

4.4.2

electrical

method 5005

10 |Group D
end-point
electrical |
parameters,

method 5005]|

|
|
|
|
parameters,{
I
[
|

4.4.4

11 |[Group E |
end-point |
electrical
parameters,{

|
|
|
|
|
|
|
|
|
|
|
|
| o
|
I
|
]
|
|
|
i
]
|
|
I method 5005

I
I
I
|
I
|
]
|
|
I
|
I
I end-point
|
|
|
I
|
|
i
|
|
|
|
!

4.5.6

Table

———— e ——— e e e e ]

1,2

|
I
!
I
I
I
|
I
I
I
|
!
I
I
|
|
I
I
I
I
[
|
[
I
|
I
I
I

4.5.6

|
I
I
I
!
I
|
|
|
|
|
I
I
I
I
I
I
|
|
I
I
[
I
|

1,2

—
!

I

|

T

|

|

I

T

|

I

I

|
o
|

1/ Blank spaces indicate tests are not applicable.

2/

For subgroups 9, 10, and 11,

variables data is requ1red (e g., during qualification).

.Y

(*) indicates PDA applies to subgroup 1 {see 4.2.1).
{a) indicates delta 1imit shall be required, and delta values shall be computed with reference

to the previous interim electrical parameters (see 4.5.3).

As applicable in group E of MIL-STD-883.

.37 The device manufacturer may, at his option, delete line number 3.

only the worst value measured per device need be recorded when

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.

8/ Applies to electrostatic discharge sensitivity tests.
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Group A inspection for device types 03 and 09,

TABLE 111.
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|Same tests, terminal conditions, and limits as for subgroup 1, except T = -55°C,

|Same tests, terminal conditions, and limits as for subgroup 1, except Tg = +125°C.

2

See footnotes at end of device type 03.
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Group A inspection for device types 03 and 09 - Continued.
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MIL-M-38510/291A

Device types 01, 02, 04, 05, and 10

Case outline J

A7 ~ 24 ] Vec
Ae [ ]2 23] ] Ag
As(] 3 22 ] Aq
Aa[]4 21 | _JWE
a3 s 20| ] OE
A2 ]e 9 | Jawo
Y 4 8 |_JCE

Ao(]s 17 [ Joar
oag[ |9 6 [ Joqg
0Q; [0 15 [ _]oas
0Q2[ ] i 1a| _JoQq
VSS‘j 12 13 Joas

Case outline X

A7 NC NC NC Vcc NC NC

DQ, DOy Vgq NC D@3 DAy DA

FIGURE 1. Terminal connections.
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MIL-M-38510/291A

Device types 03, 06, 07, 08, and 09
Case outline R

%o 1] ~ 0] Ve
A [ 2] 19] A13
A2 E 18] A12
Az [ 4] [17] A1
Aq 5] 16] A10
Doyt [ 8| 13] 47
ve |9 12] o)

GND 10] 11] ce

Device types 03, 06, and 09

Case outlfne Y

FIGURE 1. Terminal connections - Continued.
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MIL-M-38510/291A

Device types 07 and 08

Case outline 7

‘o[___x ~ quvcc
a2 23| ] 413
02 s 22 |h2
as]s 21 A1
4[] s 20[ ] 410
ne [] s 19 Jne
Ne [ 7 18] |nc
Asl:e 17 ] a9
A6E9 16| ] Ae
Dout [ |10 15[ | a7
wE | |11 14| Jo

GND D 12 13| |CE

FIGURE 1. Terminal connections - Continued.
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Device types 01, 04, 05, and 10

MIL-M-38510/291A

ROW GATED
ADDRESS ROV

128 X 128

BUFFERS DECODER]

128

HATRIX

Al ®l

:
5

g

ll 28

COLUMN DECODER
AND DATA

INPUT/Z70UTPUT (X8)

4y 4y_
1A 12

COLUMN ADDRESS
BUFFERS

r
i

-

FIGURE 2.

Block diagrams.
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MIL-M-38510/291A

Device type 02

A 4
Ag — A 7
Ag ~| LATCHED GATED
A7 _| ADDRESS ROV / 128 X 128
Ag _|REGISTER DECODER | ‘128 MATRIX
Ag A,
Ay — 77
L [e
y ¥ y y y " 1 0F 8
N6 16 416 116 / 16416 116 116
_ o GATED COLUMN 0Q,
OF
DECODER 8 gg’;”
) |
- —
—_ 4 4
WE A4 A
|/
A A ALL LINES POSITIVE LOGIC
EE_ ® ! L LATCHED ACTIVE HIGH
RAE%OIRSETSESR THREE-STATE BUFFERS
, , A HIGH —» OUTPUT ACTIVE
| | | | ADDRESS LATCHES AND GATED
DECODERS ‘
A3 A? Al A0 LATCH ON RISING EDGE OF L
GATE ON RISING EDGE OF G
FIGURE 2. Block diagrams - Continued.
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MIL-M-38510/291A

Device types 03, 06, and 09

Ag
A Fj Do
1
A ROV
2—| | ROV DECODER
A3 ! ADDRESS o¥ DEcoDES MEMORY ARRAY
Ay || BUFFERS 128 X 128
:12 — 1
S
<
o COLUMN DECODER
IN > (1 OF 128 )
AND 1/0 CIRCUITRY
— COLUMN ADDRESS
CE ——«v——————————{>x>———~*—I::> ] BUFFERS

FIGURE 2.

> Doyt

Block diagrams - Continued.
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MIL-M-38510/291A

Device types 07 and 08

AgeAig CE WwEe

w1

CHIP
CONTROL

OIN Dout As°*Ajg

[T

COLUMN DECODER

170
BUFFER

COLUMN DECODER

AND SENSE AMPS

AND SENSE AMPS

o
w
o
128 ROWS BY & 128 ROWS BY
64 COLUMNS Q 64 COLUMNS
=
Q
@
PRECHARGE PRECHARGE

ROW ADDRESS TRANSITION DETECTOR

AO. Aq

At Ao

FIGURE 2. Block diagrams - Continued.
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MIL-M-38510/291A

Device types 01, 04, 05 and 10

{ [T P T

[Mode |CE |0E |WE |1/0 operation |

| | |

| 17 1 1 T

IStandby [H [|X X |[HighZ |

| | |

VR A P

ea

| IR |

[ T 1T 1T 1 ]

|Read IL IH |H [High Z I

| | | |

T R I T

IWrite IL IX L [Djp |

| | (| | !

Read cycle
Device type 02
T 1 1
I Inputs [ |
| I |
I I |
| TE WE [1] 4 A DQ : Function I
|
] | | T
| H X X | X 7 | Memory disable |
| ™ H X | v Z | Cycle begins, addresses are latched |
| L H L I X X | Output enable |
| L H L 1 X V | Output valid |
| o~ H X 1 X Y | Read accomplished |
| H X X | x Z | Prepare for next cycle |
| . H X : Y z I| Cycle ends, next cycle begins |
! |
Write cycle
Device type 02

T [ |
} TE W [4]4 A DQ Function
| [ | 1
| H X H | X X | Memory disable |
| e X H | v X | Cycle begins, addresses are latched |
| L L H | X X | Write period begins |
L o H | X Y | Data in is written |
| H H | X X | Write completed |
| H X H | X X | Prepare for next cycle |
| ™. X H l| v X II Cycle ends, next cycle begins |
| ]

FIGURE 3. Truth table.
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MIL-M-38510/291A

Device types 03, 06, 07, 08, and 09

T | I |
|Mode }CE |WE {Output %Power |
| | | i
] | I | | |
}Standby !H ;X =High z ;Standby ,
T T T 1 [ I
IRead iL IH IDgyt lActive |
| | | ] | |
T ] i1 | ]
[Write {L :L { |

|

High Z |Active
i

FIGURE 3. Truth tables - Continued.
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MIL-M-38510/291A

Device types 01 and 05

Vec
d
)

CE —|{ 18 28

OE —{ 20 o

WE — 21 9 Fr— [ ]

o 51 8 10| | $ 2500 |ONE LOAD
L7 || 3 'PER OUTPUT
1
: 2 19 :11) --+!'—o !
v| 3 DUT '3 joutput
1 16 | {

2 17 t i
1 1 [ <
H 23 §|son
t| 22 o
o 19 12
Vss

’ < 4000ns
I:7 <2000ns —=
Vin--—

fo vIL_ﬂL * ¥
; Vige—| |
v 7( K
VIL+ < 800ns rd—
VE v H N___ /|
IL.—.» ) < 200ns
B VIH"—'_lk 71 |
CE v, | K ~N___ /]
vIL - < 1900ns_>|
_ VIH-—
— < 850ns l‘—

NOTES:
1. Vec = 5.0V, Vgg =0 V.
2. VIH = 2.0V to Vcc, VIL =0V to0.8V,
3. fy = frequency applied to input terminal.
fr=fo, f=f1, e , flo = 19
z . z z

FIGURE 4. Burn-in and steady-state life test circuits.
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MIL-M-38510/291A

Device types 02, 04, and 10

Fiy

Vcc

7 NC Ne NC Yee NC NC

C | T

/LJLIUUT_]UU

FIGURE 4.

Burn-in and steady-state 1ife test circuits - Continued.
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1 32 31 30
—Wv—:6:]5 29] Ag —w—Fyy
—AAA— 5[1s 28] Ag—'vw—Flz
——va—A’-l:[? 27:NC——4\M——NC
A —_
—— 13[O8 26 ] WE —w—F
—— A2:9 25 [] ﬁ_"""’—FO
—w— A 110 24 [JA1g —w— F13
—n— Ao 23] CF —w—Fo
—— DNc 12 22 ([Pq7 F,
—an— Q0 13 2 D ::::::::
'y 15 16 17 18 19 20 P06 @,
anaonmn l_l ﬂ .
Dq1 Pgo GND NC D A ‘
a1 Paz a3 Pas Pos o PR NSprg e T
A
Fg —wm— 815 23 |2 1
F As A9 F
8 —w—213 22 — 12
F Ay WE F
2 Fr—ww—"1y 21 ——w—"1
A —
FG—J\N\,—:S 5 20 O FO
A Ato
Fs —m—2156 19 |— Fis
F Ay CE F
4 —an——17 18 |- 0
F Ao Ca7
3 —w——138 17
%00 Pas
o |° 15
as
F, Don o /s -
a4
o2 11 14 F2
GND Das
-['— 12 13 pb—
NOTES:
Ve = 5.0 V minimum at device pin
V1L minimum = 0.0V Fg = 100 kHz = 10% Fg = Fa/2 Fio = Fg/2
Vig maximum = 4.5 V Fi = Fos2 Fe = F5/2 F11 = F1p/2
= 47 ko £10% F2 =F172 F7 =Fgs2 Fi2 = F11/72
Caps = 0.01 uF #10% F3 = F2/2 Fg = F7/2 F13 = F12/2
Fa = F3/2 Fg = Fgy2
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MIL-M-38510/291A

YVeg=5.5 V 2.258 v

Device types 03 and 09
A v
Fq——'wvlz E—I:E\Nv—Fls / LZ" |_1] lz‘g ll_gj A
A A2 12
A 12 F Fe—nn—<{ |3 18 [ —Aw—F
F 2 5
S_W_E @—-’\Mﬁ— 15 P Asj . 1 FIS
F A3 A F & * E'—‘A WAV Ty
6 — W —4] [T7—w—"14 F7—Nw—Ai 5 ISE__l_q\M F
A =13
£ A 10 A
7 —5] [E:‘WW_ 13 %—%Mﬁfjs 15[19—»wv~—-F12
A 9 A i
Fg —mn206] [I5p—ww—"12 Fg—rn—1]7 [ Fwn—F
K . . Dout Ay
F9——AAAA—§:z] [ZE—jLNAAA—— 11 2™ BE 0 11 1213[:”_—“AA”"r10
D A MM/
2 OUT:9:| [T -F1o WE|GND| CE | OIn
F WE Din F
1 —wa—19] [ZE-::JVVVM—— 2 i
GND CE -
_(_—'\/\N‘—E IE———'V\N‘—FO F1 FO F2
NOTES:

1. Al1l resistor = 47 kqa #10%.
Fo = 100 kHz #10%,
F = F ’ F = F ..... F = F .
2. Barn-ig/goltgge: 1z 16 15/2
GND = 0 V.
3. Input voltage levels:
4.5V < Vi < Vec

OVeViL<0.8YV,

FIGURE 4. Burn-in and steady-state life test circuits - Continued.
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Vss
fCYCLE - < 4000ns -
¢—— 2000n3 ——-[
Vin—
v A X £
VIH—-—--I
fi v f X
IL
—a=1 B800ne l‘—
R . RN
VE vy | N\
— 200ns9
CE o U_\—/__\__
Vie__. 1§ .
~s— 1900ns ——‘
NOTES:
1. VCC = 5.0 V, VSS =0 V.
2. VYyy=2.0V toVee, Vi =0V to 0.8 V.
3. f, = frequency applied to input terminal.
f f f
fl=_0,f2= 1, ----- » fla = 13
7 i 2
FIGURE 4. Burn-in and steady-state 1ife test circuits - Continued.

MIL-M-38510/291A

Device type 06
Vee

9 20

>alsl
L1l

1; § 250 O

s DUT @

14 g 150 Q)

n

flq.— 13 10




MIL-M-38510/291A

Device types 07 and 08

cc
Ao
] 1 (1) 24120
Ay Als
*— 5 (2) (23)19 |~na—
Ao Ao
o — 3 (3> (22118 : ANA—@
A 11
*— o () (2DILT w9
A A
e 5 (5) (20016 A1o MA—
A 9
*— 516 (8) (17715 w9
A6 AB
e n— 7 (9) (16114 A
D 7
L —2%Y 8 (10) (15013 w9
WE D
o El g 11y w1z P L
[CE
{ 10 (12) (1311t —M/v—‘

NOTE:

Numbers in parentheses are terminal numbers for

the F-6A flat package. .

Vee = 6.0 volts *10% Tamax = *135°C

R = 27 kq, 1/4 watt, 10% Pacgage: 20-1ead DIP and 24-lead flat
package

FIGURE 4. Burn-in and steady-state life test circuits - Continued.




Device types 07 and 08

Vee

n
-
a%

|

M m M m
O O s W L
= O DN OO A W N e

|

20
19
18
17
16
15
14
13
12
11

e i

NOTES:

!

MIL-M-38510/291A

Vee = 6.0 volts

Al1 R = 27 ko, 1/4 vatt, +10% Icc < 5 mA
Packages: 20 pin DIP Vip = 0.8 voit
Vec must be removed. Vig = Voo -2.0 volts

Use 0.1 uF decoupling capacitor
between Ve and GND each

position.

Fo = 100 kHz = 10%, 50% duty cycle
Fi = Fos2 Fg = F7/2

Fo = F1/2 Fg = Fg/z

F3 = F2/2 Flo = Fys2

Fq = F3/2 F11 = F1g/2

Fg = Faso Fi2 = F11/2

Fe = F5/2 F13 = F12/2

F7 =Fg/2 F14 = F13/2

.

AR

e L L L L

s

€

3T
Ao oI

e

1. A1l pulse generators have the following characteristics:

=0V to 0.8 ¥ maximum; Viy = 4.5 V minimum to Yoo maximum;
+15% duty cycle and freguencies as specified in note 3.

2. Input frequencies are as follows:
Fo = 100 kHz minimum.

Fg = F3
3. VCC sha{?
terminal.

FIGURE 4.

....E14 = F13
be high enoug

Dynamic

F1 = Fos2: F2 = F1/2, F3 = F2/2,
2-
A to insure 5.0 V minimum at the device V¢¢

burn-in and steady-state ljfe

Burn-in and steady-state life test circuits - Continued.
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MIL-M-38510/291A

Read cycle for device types 01,

04, 05, and 10

I‘* "AvAV ————

ADDRESS
Ag—"A X ADDRESS VALID X
|— tavoy —m] | | ' avax
e X ¥ |
'OLov — | '0HOZ —
toLax l
E !
1
TELQV—i] | *— TEHQZ —=
TeLax '4—
D ; v
ouT J’@K VALID DATA \ﬁ& IH-0.5 V
out ViL+o.5 v
Write cycle timing for device types 01, 04, 05, and 10
'-47 tavav ]
ADDRESS
Ao—A10 X X
—] ve- | WHAX
TwHoL
OE —7‘[ Bk
|-<~7EL\JH—
CE N- 711
. TAVWH——— ]
fAWL—»l l<— WL EH-]
WE
NN F
t
D \ L-' WL WH-
ouT /- [t— TWHDX —]
'DVWH e
Dy <X AXX
FIGURE 5. Timing diagrams.
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MIL-M-38510/291A

Read cycle timing for device type 02

tAVQY ———]

ADDRESS VALCID
Ag—* Ay _X ADDRESS X
I‘—»L'_AVEL \
___Xk TELAX
CE

A

'TELEH ————‘
'ELQV —— |
VE
ld—'ELQx-b{ 'EHQZ -<——I
Pout VALID DATA OUT

toLax f<— _»1
-t 'OLQV ’! l.‘- onaz

Write cycle timing for device type 02

—m| e 'ELAX

ADDRESS VALID
Ag—*Agg ADDRESS

——l [ TAVEL

& N ¥
TWLEH—==]
l:_—ﬂ— 'WLWH

Ve X ¥
t
ELH——3 | fuox

VALID
iy Koata X

—=] e tovin

O

E (HIGH)

FIGURE 5. Timing diagrams - Continued.
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MIL-M-38510/291A

Read cycle timing for device types 03, 06, and 09

’4* tAVAV ‘>‘
ADDRESS X f
I -—— ! Ay QX

7}[

_—I la— 'AVQV ' )
EHaz "
WE
- 'ELQV
—= 'ELax
A
Doyt DATA VALID

Write cycle timing for device types 03, 06, and 09

[‘—‘ TAVAV ——————— ]

ADDRESS X X

t—— TAVWH ——]

Li "ELWH ——

vE X F

fAVWL "WLWH
P

— - | ' WHDX
DN mgi X
-~ ' DVWH

Dout T———
t
WLaz e ' wHax

FIGURE 5. Timing diagrams - Continued.
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MIL-M-38510/291A

Read cycle timing for device types 07 and 08

SYNCHRONOUS OPERATION

— -t ox -ﬂ
CE ——— —
N\,
- tyveL -

/]
ADDRESS g@( >
Qout <

f-—————— t ™ — YEHax

NOTES:

1. WE is held high for entire cycle and Doyt is ignored. Address is stable
by the time f% goes low and remains valid until CTE goes high.

2. See figure 7 for test conditions.

Read cycle waveforms for device types 07 and 08

ASYNCHRONOUS OPERATION

CE N

NOTES:

1. WE is high for entire cycle and Doyt is ignored. CE is stable prior to
address becoming valid and after address becomes invalid.
2, See figure 7 for test conditions.

FIGURE 5. Timing diagrams - Continucu.
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MIL-M-38510/291A

Write cycle timing for device types 07 or 08

ASYNCHRONOUS OPERATION

CE :
B AVAV -
_ P :>
ADDRESS KK N\
. T Yunax
TR N
WE 4 N
L 'AVVL - — -t 'UHDX
ST
DIN SRS e

|
Pout @L
- 0z = 'ynox

—— YeLox

NOTES:

1. In this mode. CE rises after WE. The address must remain stable whenever
both TE and WE are low. _

2. See figure 7 for test conditions.

SYNCHRONOUS OPERATION

L—— YeLgn ——————

— N
CE

'AVEL [-— -

\ YEnax
AVEH L

ADDRESS

e \\\\F Y 7774

Yover — =
GBI IRRELEE,

% s e00se
00% %% %% % %6 % %6 %0 % %o %

— teLax ——

DouT |
L tuiox —

NOTES:
1. In this mode. WY rises after TE. if ty el 0 (WE low before TE) then

Doyt will remain in the high impedance state throughout the cycle. The
address must remain stable whenever TE and WE are both low.
2. See figure 7 for test conditions.

FIGURE 5. Timing diagrams - Continued.

Lenox
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MIL-M-38510/291A

Device types 01, 05, and 06

TO OUTPUT o *

IoL IN91Y4
-

Device types 01 and 05

NOTE:
Ry = 2.4 ka +5%
Ry, = 1400 5%

C2= 34 pF including jig
and probe capacitance

NO
R1
R

r2

Device type 06

TE:
= 620Q +5%
= 1800 +5%

= 30 pF including jig
and probe capacitance

Output load circuit

FIGURE 6. OQutput load and switching time test circuits.
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MIL-M-38510/291A

Device types 02, 03, 04, 09, and 10

OUT O—

\ |
/|

— — — — — — —— — — —— —— — — ——— — — — — w———

FIGURE 6. Output load and switching time test circuits - Continued.

68



MIL-M-38510/291A

Device types 07 and 08

Vee
20
AO — 1
Al _ 2
Ap — 3
A3 — 4
A,‘ — 5
AS —1 6
A6 — 7
WE — 9
— Dout
CE — 11 8 »
Din —— 12
A-7 — 13
AB — 14 CLq\
A9 — 15
A10 —1 16
A11 — 17
A12 —1 18
A13 — 19
10
NOTES:
1. C_ = 50 pF £10% norminal. Vss
2. R% = 2.2 ka *10%.
3. Diodes are 1N914 or equivalent.
4. A1l tr 4 and try < 20 ns.
5. All generator output impedance = 50 ohms nominal.
6. All voltages measured with respect to VS? terminal.
7. See figure 5 for waveforms and figure 7 for timing conditions.

FIGAURE 6. Output load and switching time test circuits - Continued.
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I

i

| I I i
{Timing { | Device | Device |uUnit i
parameter | | type | type | f
i | Description i o7 | 08 | !
[ i iMin TMax [Min TMax | |
i f | [ f I I |
T | | f f I | f
itavav |Read cycle time {150 |--- {175 [--- | ns |
tAvEL {Address setup time {0 d--=1 0 1--=1 ns |
tavQy |Address access time [--- 1150 [--- [175 | ns |
IteLqv [Chip enable access time j--- 1150 j--- {175 | ns |
IEELQX [Chip enable output enable time j 20 1--- | 40 i--- | ns |
ItEHQX [Chip disable output hold time | 20 [--- | 40 {--—- | ns |
[taxox |Address invalid output hold time | 40 [--- | 60 |--- | ns |
ItEHQz {Chip disable output disable time f--- | 25 |--- | 50 | ns |
tAVAY [Write cycle time {150 {--- {175 |--- | ns |
tELWH {Chip enable to end-of-write {100 {--- 125 t--—- | ns
| tyL W |Write enable pulse width [ 75 ig-- 1100 [--- | ns |
TAVIL |Address setup time i 0 J-==1 0 1---1 ns i
I tyHAX {Address hold time j 20 J--= 1 25 |-== 1 ns |
i toVWH {Data setup time { 75 j--- {100 |--- | ns |
| tyHDX {Data hold time f 04-—-1 01---1 ns |
itWLQZ {Write enable output disable time j--- | 25 {--- [ 50 | ns |
I tiHQ X |Write disable output enable time | 0 {--- |--- j-—= | ns |
I tAVWH fAddress vatid to end-of-write 100 t--- (125 |- | ns |
I tAVEL |Address setup time I 0 d---=1 014---1 ns |
[tEHAX |Address hold time | 0 === 0 f-== | ns |
ItavEH {Address valid to end-of-write {100 f--- 1125 [--- | ns |
ite en [Enable pulse width 100 |--- [125 j--= | ns |
Ity EH {Write to end-of-write 100 |--- {125 f--- | ns |
I tpveH {Data setup time | 75 §--- 1100 {--- | ns |
%tEHDX EData hold time % 0 {--- = 0 |--- |I ns [l

FIGURE 7. Timing test conditions over operating temperature range.
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o)

WRITE BACKGROUND DATA
AT ALL MEMORY LOCATIONS

ADDRESS EQUAL YES

MAXIMUN ADDRESS

READ BACKGROUND DATA NO

AT ALL MEMORY LOCATIONS

INCREMENT ADDRESS

COUNT BY 1
SET ADDRESS TO ZERO <%)
¥
y
C: READ BACKGROUND DATA
AT ADDRESS LOCATION < HALT )

DESELECTED THE CHIP,
THEN INTENDS TO WRITE
COMPLEMENT DATA INTO
THE ADDERSS LOCATION

SELECTS THE CHIP, READ
BACKGROUND DATA AT
ADDRESS LOCATION

Step 1. Write the array with background data.
Step 2. Read the array for background data.
Step 3. Read address location zero for background data.

Step 4. Apply a Write cycle while deselecting the device (verifies that a Write
operation cannot be performed while the device is disabled).

Step 5. Select the chip, and read address location zero for background data.
Step 6. Repeat steps 3 through 5 for each address location (sequentially).

Step 7. Repeat steps 1 through 6 with complement background data.

FIGURE 8. Not write pattern flow-chart.
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(o) .

* | READ BACKGROUND DATA AT
SET ADDRESS TO ZERO ADDRESS LOCATION

Y Y

WRITE BACKOGROUND DATA AT

COMPLEMENT THE
r’ ADDRESS LOCATION ADDRESS

v ¥

COMPLEMENT THE ADDRESS

READ COMPLEMENT DATA AT

* ADDRESS LOCATION
WRITE BACKGROUND DATA AT v
ADDRESS LOCATION COMPLENENT THE
* ADDRESS ; INCREMENT THE
ADDRESS COUNT BY 1
COMPLEMENT THE
ADDRESS ; INCREMENT THE *
ADDRESS COUNT BY 1
READ COMPLEMENT DATA AT
* ADDRESS LOCATION
WRITE BACKOROUND DATA AT v
ADDRESS LOCATION
* COMPLEMENT THE
ADDRESS
COMPLEMENT THE ADDRESS *
* READ BACKGROUND DATA AT
WRITE BACKGROUND DATA AT ADDRESS LOCATION

ADDRESS LOCATION

FINISHED

WITH ALL

ADDRESS
?

FINISHED YES

WITH ALL
ADDRESS
?

YES

NO
COMPLEMENT THE
| COMPLEMENT THE ADDRESS ; INCREMENT THE
ADDRESS; INCREMENT THE ADDRE 881 INCRENENT
ADDRESS COUNT BY 1 v 4
( HALT )
SET ADDRESS TO ZERO
[ .

DATA = 1 COMPLEMENT DATA = @ FOR DEVICE TYPE 0}
DATA = 10101010 FOR DEVICE TYPE 02

COMPLEMENT DATA = 01010101

FIGURE 9. MWrite/write address complement flow-chart.
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3.6.2 Correctness of indexing and marking. Al1 devices shall be subjected to
the final eTectrical test specified in tabTe Il after marking to verify that they
are correctly indexed and identified by part number. Optionally, an approved
electrical test may be devised especially for this requirement.

3.7 Microcircuit group assignment. The devices covered by this specification
shall be in microcircuit group number 41 (see MIL-M-38510, appendix E).

4., QUALITY ASSURANCE PROVISIONS

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

4.1.1 Step coverage acceptance criteria. The step coverage acceptance criteria
(class S microcircufts) of 3.7.1 of method 2018 should read, "Oxide steps. All
four directional edges of every type of oxide step (contact window or other type
of oxide step) shall be examined (refer to 3.,4.2). A directional edge shall be
unacceptable if any defect or combination of defects, excluding thinning, reduces
the cross section area on either side of the directional edge. The metal shall
not be thinned to less than 4,000 A. For an oxide step {contact window or other
type of oxide step) to be acceptable, all four directional edges must be covered
with metallization (in accordance with 3.4.2) and be acceptable (in accordance
with the preceding sentence) except in the cases described in 3.7.1a and 3.7.1b.
Where all contact cuts are completely covered by metal, the metallization viewed
from the normal viewing angle (refer to 3.4.1) will show evidence of contoured
metal flow into the contact area. Verification of the actual step coverage shall
be determined by cross sectioning an additional die from the same wafer or using a
test die to show contact step coverage of 4,000 A or more.

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

a. Delete the sequence specified in 3.1.9 through 3.1.13 of method 5004 and
substitute lines 1 through 5 of table II herein.

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

(1) Static test (test condition A) using the circuit shown on figure 4,
or equivalent. Ambient temperature (Tp) shall be +125°C minimum.
Test duration for the static test shall be 48 hours minimum for
class S. The 48-hour burn-in may, at the manufacturer's option, be
broken into two sequences of 24 hours each (static I and static II)
followed by interim electrical measurements.

(2) Oynamic test (test condition D or E) using the circuit shown on
figure 4, or equivalent. Test duration and temperature shall be in
accordance with method 5004 of MIL-STD-883.

c. Interim and final electrical parameters shall be as specified in table I1I
herein.

d. Post dynamic burn-in electrical parameter measurements may, at the
manufacturer's option, be performed separately or included in the final
electrical parameter measurements.

e. The manufacturers of SO0S devices shall use a high temperature stress test
prior to the static burn-in, Conditions shall be static II, *+125°C,
supply voltage at 7 YV £0.5 V, and a duration of 48 hours minimum. A PDA
of 15 percent shall be imposed. Devices need not be serialized prior to
stress testing.
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At the manufacturer's option, class S visual inspection is to be
performed in accordance with MIL-STD-883, method 2010, condition A,
except as follows:

(1) High magnification inspection is performed at 100X to 300X on the
high current area of the chip,

(2) Criteria 3.1.1.1 and 3.1.1.2 shall be replaced by criteria 3.2.1.1
and 3.2.1.2, respectively, however, the 75 percent of the original
metal width over passivation step requirements shall be reduced to
50 percent, and underlying oxide must also be exposed.

(3) Criteria 3.1.1.7 shall apply to three areas, two opposite corners
and one area in the center of sufficient complexity to assure
general alignment and contact coverage, and shall consist only of
the area in the immediate field of view.

(4) Criterfa 3.1.3c shall be replaced by 3.2.3c. Cracks greater than 5
mils are rejected only if they point to or cross the scribe grid
Tine.

{5) Burn-in testing shall be performed at an operating voltage of 7 V
t0.5 V, if this option is chosen.

At the manufacturer's option, the class B visual inspection is to be
performed in accordance with MIL-STD-883, method 2010, condition B,
except as follows:

(1) Criteria 3.2.1.1 and 3.2.1.2 metallization scratches and voids, the
75 percent of the original metal width over passivation step
requirements shall be reduced to 50 percent, and underlying oxide
must also be exposed.

(2) Criteria 3.2.1.7 shall apply to three areas, two opposite corners
and one area in the center of sufficient complexity to assure
general alignment and contact coverage, and consist only of the area
in the immediate field of view.

(3) Criteria 3.2.3c. Cracks greater than 5 mils are rejected only if
they point or cross the scribe grid line.

(4) Burn-in testing shall be performed at an operating voltage of 7
t0.5 V, if this option is chosen,

Percent defective allowable (PDA}.

The PDA for class S devices shall be 5 percent for static burn-in and

5 percent for dynamic burn-in for all failures, with 3 percent maximum on
functional failures for either burn-in, Static burn-in failures for the
split sequence {where a split sequence procedure is used) shall be
cumulative for determining POA.

If interim electrical parameter measurements are made to remove defective
devices from the 1ot prior to the burn-in sequence, the number of devices
that fail these measurements may be excluded from the PDA calculations
for class S devices. Following this, pre and post burn-in electrical
parameter measurements results shall be used as specified to compute
PDA's.
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¢. Those devices whose measured characteristics after burn-in exceed the
specified delta (a) 1imits or specified electrical parameter limits are
failures and shall be removed from the ot (see 3.5 and 4.5.3). The
verified failures divided by the total number of devices in the 1ot
initially submitted to burn-in shall be used to determine the percent
defective for the 1ot and the 1ot shall be accepted or rejected based on
the specified PDA or one device, whichever is greater.

d. The PDA for class B devices shall be 5 percent for subgroup 1 failures
after dynamic burn-in,

4,3 Qualification inspection. Qualification inspection shall be in accordance
with MIL-M-38510. Inspections to be performed shall be those speciffed in method
5005 of MIL-STD-883 and herein for groups A, B, C, D, and E inspections (see 4.4.1
through 4.4.5),

4.3.1 Qualification extension., When authorized by the qualifying activity, for
qualification Tnspection. IFf a manufacturer qualifies to a faster device type
which is manufactured identically to a stower device type on this specification,
the slower device may be part I qualified without further qualification testing.
At the manufacturer's request, the slower device types will be added to the QPE.

4.4 Quality conformance inspection. Quality conformance inspection shall be in
accordance with MIL-N-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, 8,
C, 0, and E inspections (see 4,4,1 through 4.4.5).

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

a. Tests shall be performed in accordance with table II1 herein.

b. The following subgroups of table I of method 5005 of MIL-STD-883 shall be
omitted:

{1) Class S devices: Subgroups 5, 6, and 7.
(2) Class B devices: Subgroups 5, 6, and 8.

c. Subgroup 4 (C;, C, measurements) shall be measured only for initial
qualification and after process or design changes which may affect input
or output capacitance. Capacitance shall be measured between the
desi?nated terminal and Vcg at a frequency of 1 MHz and a signal
amplitude not to exceed 50°mV rms. This test shall be performed using a
fixed sample size of 25 devices and an acceptance number of zero.

d. Subgroup 12 shall be added to the group A inspection requirements using

an LTPD of 15 and shall consist of the procedures, test conditions, and
Timits specified in table III herein.
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4.4.2 Group B inspection. Group B inspection shall be in accordance with table
I1 of method 5005 of MIL-5TD-883 and as follows:

a. Class S steady-state life test circuit of figure 4, or equivalent shall
be used.

b. Class S 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 IV herein.

¢c. Steady-state 1ife test for class S devices shall be in accordance with
table I1Ila {subgroup 5) of method 5005 of MIL-STD-883, using a circuit
submitted to the qualifying activity for approval. If the alternate
burn-in conditions are used, the circuit on figure 4, or equivalent shall
be used.

4.4,3 Group C inspection. Group C inspection shall be in accordance with table
111 of method 5005 of MIL-5TD-883, and as follows:

a. End-point electrical parameters shall be as specified in table II herein,
b, Life test (method 1005 of MIL-STD-883) conditions, or equivalent.

(1) Test condition D or F as specified in 4,5.2 and figure 4, or
equivalent.

(2) Tp = +125°C minimum.

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

4,44 Group D inspection. Group D inspection shall be in accordance with tahle
1V of method 5005 of MIL-51D-883. End-point electrical parameters shall be as
specified in table II herein.

4.4.5 Group E inspection. Group E inspection is required only for the RHA

devices and shall be performed in accordance with table V of method 5005 of
MIL-STD-883, 4.5.6, and table VI herein.

4.4,6 Inspection of packaging. The inspection of packaging shall be as
specified 1n ﬁI[-ﬂ-33518.

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

4.5.1 Voltage and current. A}l voltages given are referenced to the
microcircuit Vgs terminal. Currents given are conventional and positive when
flowing into the referenced terminal,

4.5.2 Life test, burn-in, cooldown and electrical test procedures. When
devices are measured at *7Z5> U following application of the Tife or burn-in test
condition, all devices shall be cooled to +35°C prior to removal of bias,
voltages. Any electrical tests required shall first be performed at -55°C or
+25°C prior to any +125°C tests that are required.
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4.5.3 Delta measurements. Delta measurements, as specified in table II, 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 1imits are listed in table IV herein.

TABLE IV. Delta limits at +25°C.

| I I
|Parameters| Limits ]
I 1/ 702,703, 04,1 T |
I | 09,10 | 07, 08 | 01, 05, 06 |
I 1 | [
I Ice I +30 uA [ %30 uA | |
I | I I I
| | | | I
I VoL : +60 mV { +40 mv : +60 mV }
I
| I | I T
I VoH [ -400 mv | *340 mV | -200 my |
I I I I [
T | | T I
I| I1L || -500 nA I +100 nA II -50 nA }
] | ] | |
| Iy Il +500 nA | +100 nA II +50 nA I
I I I

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

4.5.4 Electrostatic discharge sensitivity (ESD) classification. Electrostatic
discharge sensitivity (ESD] shall be performed 1n accordance with method 3015 of
MIL-STD-883. ESD testing shall be measured for initial qualification and after
process or design changes which may affect ESD classification. The option to
categorize devices as ESD sensitive without performing the test is not allowed.
Only those device types that pass (ESD) testing in accordance with method 3015 of
MIL-STD-883 shall be considered as conforming to the requirements of this
specification.

4.5.5 Quiescent supply current tests. When performing quiescent supply current
measurements, the meter shalT be pTaced so that all currents flow through the
meter.

4.5.6 RHA testing. The RHA testing shall be performed in accordance with
procedures and sampling specified in table Y of method 5005 of MIL-$TD-883 and
herein:

a. Before irradiation, selected samples shall be assembled in qualified

packages and pass the governing electrical parameters (group A, subgroup
1 at +25°C).

b. Radiation exposure shall be performed according to method 1019 of
MIL-STD-883 with the devices biased in accordance with table V, and meet
the.group E end-point electrical parameters as defined in table I at
+25°C ?5 % after exposure. The jonizing radiation exposure shall be 200
KRads ('Si).
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4.6 Data reporting. When specified in the contract or purchase order, a copy
of the Tollowing data, as applicable, shall be supplied:

a. Attributes data for all screening tests (see 4.2) and variables data faor
all static burn-in, dynamic burn-in, and steady-state life tests.

b. A copy of each radiograph.

¢. The quality conformance inspection data {(see 4.4).

d. Parameter distribution data on parameters evaluated during burn-in.
e. Final electrical parameters data.

TABLE V. Bias during exposure to radiation.

i T I 1 T
| | Pin connections ] ] [
|Device typel T¥ss = GND Vee = 5 V dc |
Vce (through a 1 ka to 60 ka resistor)l | I
T ] [ [ l
] 07 |1, 2, 3, 4, 5, 6, 7, 8*, 9, 11, 12, | 10 } 20
| { 13, 14, 15, 16, 17, 18, 19 | | |
| | | | |
I T I T ]
| 08 |1, 2, 3, 4, 5, 6, 7, 8*, 9, 11, 12, | 10 | 20
[ | 13, 14, 15, 16, 17, 18, 19 | | !
I I | | |
*

Qutput pins connected to voltage divider.

Vee

1.5k Q

|__q
]

10k&

GND
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Group E end-point electrical parameter limits for devices 07 and 08,

TABLE VI.
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TABLE VI. Group E end-point electrical parameter limits for devices 07 and 08 - Continued,

T I I [ 1
I Test ISymbol | Conditions 1/ Device | Limits | Unit |
[ | | ng 0 V Vc =55V | type | I I |
! | [ 5°C ¢« Tg < *125 c | | Min | Max | l
| ] | unless ofheerse specified | | | I |
| I ! [ ] ! I ]
Address access time [tavQv |See table III P07 150 | | ns
| | | 08 1175 | | ns |
| lterov | [ o7 s | 0 ons |
Chip enable access v 0 150 ns
I It‘c"‘Q I | 08 1175 | | ns |
| ltvay | o7 o | 0 ons |
Read cycle time tavay 0 150 ns
| AR | 08 175 | | ns |
' | o 1n ]
Chip enable output time teLox 07 20 ns
| l ELQ | | 08 | 40 | I ns |
‘ : e [tenor, | Lo 1 128 | ons |
Chip enable output disable H 0 ns
| |fenog, | | 08 | 150 | ns |
i . , | [ I ; l I ! I
Chip enable pulse negative 0 100 ns
, w?dth P ltELEH I I 08 125 I l ns l
| leee | | oo | | ons |
Chip disable output hold tEHOX 07 20 ns
| " S |fenox_| | 08 |40 | | ns |
! ] ] i 1 ; a {
Address setup time It 07 0 ns
| |taveL | | % 138 ] | ns |
| I ] T T | T |
Address invalid output hold|t 07 40 | | ns |
| Addres | taxax | | % & | | ns |
! [ | | ] ] [ |
Write enable pulse width t; 07 75 ns
| v | B Lk |
| | | ] | | [ [
Write enable pulse setu t 07 100 ns
| ¥rifsetrate » P |owen | | & 1% | ||
' v, | Lo 1o 1 0oms ]
Address setup time tAVWL 07 0 ns
| ‘ | | 08 | o | I ns |
] _ | | [ | | I |
| Chip enable to end-of-write|tp yy [See table ITI |07 1100 | | ns ‘
| ] i =0, Vp = Vg or GND 'I 08 l125 Il 1 ns '
!

See footnote at end of table.
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TABLE VI. Group £ end-point electrical parameter limits for devices 07 and 08 - Continued.

T I T T T T
| Test [Symbo1 | Conditions 1/ | Device | Limits | Unit |
| | I VSE =0V, Vg =55V | type | T T |
| | | -B5°C ¢ Tg < +125°C | | Min | Max | I
| | | unless ofherwise specified | I | I I
T [ ! I I I [ T
| Write disable output enable|tyqx |See table III | 07 | o | | ns |
time I | | 08 | o | | ns |
| j | | | | ! T
‘ Address valid to Itavwn | o7 |100 | | ns |
end-of-write I | | 08 125 | | ns |
| I | I , | 5 [ [ T
Address hold time t 0 1 ns
| || | &% 138 | e
I d | || { 7 I| |I Il |[
Address hold time LEHAX 0 0 ns
l l l | 08 i o | i ns |
! d 1id ' | | 7 l|1 | | T|
Address va to t 0 00 ns
| end-of-write l AVEH l ' 08 1125 | | ns |
| 1 I | | I I |
| Write enable output disablelty qz | | o7 I 25 | ns |-
| time | I | 08 | 150 | ns |
o | o | o7 075 | | ons |
ata setup time tDVWH 0 ns
| | | | 08 {100 | | ns |
T i I [ I I I I T
Data hold time t 07 0 ns
| |twox_| | &% [8 1 lasl
PR rErED
Data setup time tovEH 07 75 ns
| | I l 08 {100 | | ns |
| Data hotd ¢ — o Lo 1 @
Data hold time tEHDX 0 0 ns
| | I | 08 | o | | ns |

1/ This parameter is guaranteed, but not tested.
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5. PACKAGING

5.1

Packaging requirements. The requirements for packaging shall be in

accordance with MIL-M-

6. NOTES

(This section contains information of a general or explanatory nature that may
be helpful, but is not mandatory.)

6.1

Intended use. Microcircuits conforming to this specification are intended
for original equipment design applicatfon and logistic support of existing
equipment.

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

a. Complete part number (see 1.2).

b. Requirements for delivery of one copy of the quality conformance
inspection data pertinent to the device inspection 1ot to be supplied
with each shipment by the device manufacturer, if applicable.

c. Requirement for certificate of compliance, if applicable,

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

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

f. Requirements for product assurance options.

g. 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.

h. Requirements for JAN marking.

6.3 Abbreviations, symbols, and definitions. The abbreviations, symbols, and
definitTons used herein are defined 1n MIL-M-38510, MIL-STD-1331, and as follows:

Vgg = = = = = = = = = = = = = - - - - - - Common or reference voltage mode.

VEC - = = = =~ = = = = = = = = = - - - - - Supply voltage.

Ag-Ay3- - - = = = = = - = - - - - - - - - Address inputs, used to address 1

of 16,384/1 bit locations in
static storage array.

o) 2 Chip enable, used along with the

write enable (WE) signal to
control the states of the data in
(DgN) and data out

(DoyT)/(DQ) buses.

Dout/DQ - - = = = = = = = = = = - = - - - Data output.

DIN - = = = = = = = = = = = = = = = -« - - Data input through which data is
stored.

WE- = = = = = = = = = = = = = - - = =« - - Write enable, used to select the
Read or Write mode.

Igg = = = = = = = = = = = = = = = = = = = Supply current.
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Ity, I

-
Lonzs

EOLZ'
VIL
Vi
¥0L
OH
i-
Co-
teLqQv
tavqv
tEHQZ
tavayv
tavQx
tELQX
tWLWH
tELwH
tovwn -
tWHDX -
tavwL

tavuH
TWHAY
toLqyv
EOLOX
OHQ X

LAVEL
LeLax
LELEH
YEHEL
CWLEH
tELEL

6.3.1 Timing parameter abbreviations. A1}
characters with upper case character subscripts.
t and is followed by four descriptors. These cha
arranged in a "from-to" sequence that define a ti
descriptors for each signal point specify the sig
transition. Thus, the format is:

Initial character

Input leakage current.

High impedance output leakage
current.

Logical low input voltage.
Logical high input voltage.
Logical low output voltage.
Logical high output voltage.
Input capacitance.

Output capacitance.

Chip enable access time.

Address access time.

Chip enable to output disable.
Read cycle time.

Output hold after address change.
Chip enable to output active.
Write pulse width,

Chip enable to end-of-write.

Data setup to end-of-write.

Data hold after end-of-write,
Address setup before write enable
Tow.

Address setup to end-of-write.
Write recovery time.

Output enable access time,

Output enable to output active.
Output enable to output disable
time.

Address to chip enable setup time.
Address to chip enable hold time.
Chip enable pulse negative width.
Chip enable pulse positive width.
Write enable pulse setup time,.
Read or Write cycle time.

timing abbreviations use lTower case

The initial character is always
racters specify two signal points
ming interval. The two
nal name and the signal

t
T

Signal name from which interval 1s defined

X
i

Transition direction for first signal

——— ] ¢

Signal name to which interval is defined

—_—_—ix

Transition direction for second signal

—_—————

Signal definitions:
A = Address

DIn Data in
Doy7/Dq = Data out
W@ = Write enable
CE = Chip enable

0 Qutput enable

Transition definitions:

H = Transition to high

L = Transition to low

Y = Transition to valid

X = Transition to invalid or don't care
Z = Transition to off (high impedance)
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—_—

CHP /|
ENABLE CE—— — — — — — _J___
|
——'WLEH —
|
WRITE AVANANY /177777
ENABLE WE \\\\\\\\\\ /17777777

The example shows Write pulse setup time defined as ty gy-time from Write

enable low to Chip enable high.

Timing limits. The table of timing
maximum limit for each parameter.
the external system point of view.

I

minimum since the system must supply
most devices do not require it). On
memory are specified from the device
time is shown as a maximum since the

values shows either a minimum or a
nput requirements are specified from

Thus, address setup time is shown as a
at least that much time (even though
the other hand, responses from the
point of views. Thus, the access
device never provides data later than

that time.
Waveforms
WAVEF ORM INPUT OUTPUT
SYMBOL
MUST BE WILL BE
VALID VALID
CHANGE FROM WILL CHANGE
\ \ \ \ \ x \ H TO L FROM H TO L
CHANGE FROM WILL CHANGE
[TTTTTTT | Crance From | wrie cranae
DON'T CARE CHANGING
PERMITTED
IMPEDANCE
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6.4 Logistic support. Lead materials and finishes (see 3.3) are
interchangeabTe., UnTess otherwise specified, microcircuits acquired for
Government logistic support will be acquired to device class B (see 1.2.2), lead
material and finish C (see 3,3). Longer length leads and lead forming shall not
affect the part number,

6.5 Substitutability. The cross-reference information below is presented for
the convenience of users. Microcircuits covered by this specification will
functionally replace the Tisted generic-industry type. Generic-industry
microcircuit types may not have equivalent operational performance characteristics
across military temperature ranges or reliability factors equivalent to
MIL-M-38510 device types and may have slight physical variations in relation to
case sfize., 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 Generic-industry
device type type
01,04,05 6116
02 6516
03, 09 65262
04, 10 65162
06 61C16
07 65C262RH
08 65T262RH

6.6 Handling. MOS devices must be handled with certain precautions to avoid
damage due to accumulation of static charge. Input protective devices have been
designed in the chip 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 areas should be avoided.

f. Relative humidity should be maintained above 50 percent, {f practical.
6.7 Changes from previous issue. Asterisks are not used in this revision to

identify changes with respect to the previous issue, due to the extensiveness of
the changes.
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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 algorithm serves a specific purpose for the testing of the device.

It 1s understood that all manufacturers do not have the same test equipment;
therefore, it becomes the responsibility of each manufacturer to guarantee that
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's".

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

Step 1. Load memory with 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 with "1",

6. Read minimum address location +1.
7. Load minimum address location +1 with "1",
Step 8. Read maximum address location -1.
9. Load maximum address location -1 with "1",
Step 10. Repeat steps 2 through 9 until all address locations have been read
and loaded with "1's",
Step 11. Repeat steps 2 through 10 reading "1's" and loading "0's".
Step 12. Read memory, all "0's".

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 data background,

Step 2. Write data complement in location 0 (test bit).

Step 3. Alternately read test bit and each location in the array.
Step 4. Write the test bit back to background data.

Step 5. Repeat steps 2 through 4 with each location in the array.
Step 6. Repeat steps 1 through 5 with complemented background data.
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.3 Algorithm C (pattern 3).

.3.1 March data, data background = all "0's",

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 O.

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 0.

Step 9. Repeat steps 6 through 8 for all other locations in the memory

(sequentially).
Step 10. Repeat steps 1 through 9 with data background of all "1's",

.4 Algorithm D (pattern 4).

.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 = Vig.

Step 3. Reduce Vcc and chip enable to minimum Vpp.

Step 4. Pause for 200 ms.

Step 5. Bring Vcc and chip enable back up and test for background data.
Step 6, Repeat sgeps 1 through 5 with complemented background data.

5 Algorithm E (pattern 5).

5.1 Checkerboard, checkerboard.

Step 1. Load memory with a checkerboard pattern,

Step 2. Read the memory, verifying the checkerboard pattern.
Step 3. Load the memory with a checkerboard pattern.

Step ¢4 Read the memory, verifying the checkerboard pattern.

.6 Algorithm F {pattern 6).

6.1 Butterfly,

Step 1. Write a background pattern of "0's" throughout the memory.

Step 2. Write a "1" (test bit) at the first location.

Step 3. Read the test cell and the next sequential cell in the same row,
then the test cell and the next sequential cell in the same column,
until all cells have been tested in the same row and column as the
test cell.

Step 4. Rewrite the test cell to "0", write a "1" into the next cell which
will become the test cell, then repeat the ping-pong row-column
march.

Step 5. After all cells have been used as test cells, repeat the test with

complement data.
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30.7 Algorithm G (pattern 7).

30.7.1 Spiral complement.

Step 1. Write a background pattern of "0's" in all cells,

Step 2. Beginning at cell "0", write and read a diagonal of "1's" on the
field of "0's".

Step 3. Shift the diagonal one increment in the x-direction until each row
has been used as a starting point of the diagonal and all cells
within the diagonal have been tested.

Step 4. Repeat the test with complement data.
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