
MIL-M-38510/2448(USAF)
30 July 1984 
SUPERSEDING 
MIL-M-38510/244A(USAF) 
1 November 1982 

MILITARY SPECIFICATION 

MICROCIRCUITS, DIGITAL, NMOS, 65,S36 BIT, qANDOM ACCESS MEMORY (RAM), 
~ONOLITHIC SILICON 

This specification is approved for use by the Department of the Air Force, 
and is available for use by all Departments and Agencies of the Department 
of Defense. 

1. SCOPE 

1.1 Scope. This specification covers the detai I requirements for monolithic 
silicon, N-channel, dynamic, NMOS, 65,516/1-~it, random access memory microcircuits 
utilizing a 128 cycle refresh architecture and h1ving pin numher 1 as a no-connect. 
Two product 1ssurance classes are provided and are reflected in the complete part
numher. 

1.2 Part numher. The part number shall be in accordance with ~IL-~-18510, and as 
specified herein. 

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

Device type Circuit organization Access time Refresh 

01 (Tease= -55°C instant-on 65,S36/l-hit RAM 150 ns 128 Cycles (1 ms) 
to +110°c o~erating) l/ 

02 (Tca~i = -55 C instant-on 65,536/1-bit RAM 150 ns 128 Cycles (2 ms) 
to+ 10°c operating) 1/ 

03 (Tcasi = 
0 
-55°C in~tant~on 65,536/1-hit RAM 200 ns 128 Cycles (2 ms) 

to+ 10 C operating) l/ 

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

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

Letter Case outline (see MIL-M-38510, appendix C) 
0-2 (16-lead, 1/4" x 7/8"), dual-in-line package 

z C-10 (18 terminal, .285" x .425"), chip carrier package 

1.3 Absolute maximum ratings. 

Voltage on any pin relative to Vss- - - - - 1. S V to +7 V 
Storage temperature range (ambient) - - - -65°C to +15o•c 
Power dissipation (minimum cycle time)­ 1.0 W maximum 
Thermal resistance (minimum cycle time) 9JC = 15°C/W maximum 
Lead temperature (soldering, 5 seconds) 270°C maximum 
Maxim 11m junction temperature (TJ) +1so 0 c 
Short circuit output current- - - - - - - 150 ml\ 

1/ See initialization ~.4.1. 

Beneficial comments (recommendations, additions, deletions) and any pertinent 
data which may be of use in improving this document should be addressed to: 
Rome Air Development Center, RBE-2, Griffiss AqF, NY 13441, by using the 
self-addressed Standardization Document Improvement Proposal (DD Form 1426)
appearing at the end of this document or by let~~t~e_r_._______________. 
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1.3.1 Alpha particle induced error rate. The error rate shall not exceed 1 error 

in 1 x 106 device operati~g hours, under the following test conditions: 

a. Vcc=4,5V 

b. Tc= 25•c. 

c. Device in a checkerboard pattern. 

d. Cycle time equal to 250 ns. 

1.4 Recommended operating conditions: 

Supply voltages: "-1 i n '1a X Unit 
v-;rcVee - - - - - - - - - - - - 4:-5" ~ 

Vss - - - - - - - - - - - - 0 II 0 '!:_/ V de 
High-level input voltage:

A11 inputs ( VIH) - - - - - - - - 2.4 lj. i; V de 
Low-level input voltage: 

All inputs (V1Ll- - - - - - - - - -1. 5 o.s:i V rlc 
Refresh cycle time (tREFl

Device type 01- - - - - - - - - - 1.0 ms 
Device types 02 and 03- - - - - - 2.0 ms 

Case operating temperature range (Tc) -55 +110 ·c 

2. APPLICABLE DOCUMENTS 

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

SPECIFICATION 

MILITARY 

MIL-•~-38510 ~icrocircuits, General Specification For. 

STANDARD 

"'1ILITARY 

MIL-STD-883 Test "'1ethorls and Procedures for ~icroelectronics. 

(Copies of specifications, standards, handbooks, drawings, and publications 
required by ~anufacturers in connection with specific acq11isition functions s~ould be 
obtained from the contracting activity or as directed by the contracting officer.) 

2.2 Order of precedence. In the event of a conflict between the text of this 
specification and the references cited herein, the text of this specification shall 
take precedence. 

3. REQUIREMENTS 

3.1 Detail specifications. The individual item requirements s~all he in 
accordance with MIL-M-38510, and as specified herein. 

3.2 Design, construction, and physical dimensions. The rlesign, construction, and 
physical d1mens1ons shall be as spec1f1ed 1n MIL-M-38510 and herein. 

3.2.1 Case outlines. The case outlines shall be as specified in 1.?.3. 

3.2.2 Terminal connections. The terminal connections shall be as specifierl on 
figure l. 

~/ Vss is common for all supply voltages. 

2 
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Characteristic 

TABLE I. 

I 
I Symbol
I 

Electrical performance characteristics. 

!Device 
Conditions I type 

I 

I Limits 
IM1n I Max 
I I 

I 
iunit 
I 

!Output high voltage 
I 

IVoH 
I 

IIQH 
IVcc 

= -5,0 mA 
= 4.5 V 

All 12.4 
I 

IVee 
I 

V 

I I I I I 
I 

jOutput low voltage VoL lloL 
IVcc 

= 4.0 mA 
= 4.5 V 

All 0.4 V 

I I 
I 
!Input leakage, all 
I 

inputs 1r(L)(H) 
I 
IVrN 
I 

= 0 to 6.5 V All 
I 
1-10 
I 

µA 

I 
!Output leakage 
I 

10(L) (H) 
I 
llmS' & crS' = VIH 
IV0ur = o.o to 5.5 v 

All 
I 
1-10 
I 

I I I 

!Supply current from 

I 
Vee I Icc1 

\ 
1/ 
-

IRAS 
ltRc 

& IB cycling 
= 250 ns, See figure 10 

All 60 mA 

I 
i I Icc2 IRAS & CAS = VIH All 10 mA 
I 
I 

I 
I 

IDour 
I 

= High z 

I 
I Icc3 
I 
I 

Im cycling, tRc = 250 ns 
ICAS = VJH, See figure 11 
I 

I 
I 

. I 

All 50 I mA 
I 
I 

I 

I Input capacitance
! (Ao-A7) 
I 

ICJNl 
I 
I 

2/ 
-

All 5 pF 

IRAS, CAS, DJN, WE ICJN2 2/ All 10 pF 
\input capacitance i -
i I 

;output capacitance ICour 21 All 8 pF 
I I -

IRandom read or write cycle !See figures 5, 6, 7, 9 101,02 1250 1101001 ns 
I time I I 03 I145 110145 I 
I I I I I I 

I 
IRead-write cycle time 
I 

ltR/W 
I 

!See figures 5, 
I 

8 101,02 
I 03 

l270 
I370 

l10100I 
110145 I 

ns 

I I I I I I I 
7 
IAccess time from RAS 
I 

!tRAC ]_/ 
I 
i See figure:s 5, 
l tRcD = "1 in 

6, 8 101,02 
I 03 

I150 
I200 

ns 

I I I I7,--,-----------.------,--------------~--....--....--~-..-:-
IAccess time from m ltcAC 3/ ISee figures 5, 6, 8 101,02 I 85 ns
I I - i tRCD > Max ;-l--;,,0,...3-,---.,..,I1,...1.,..5--,-

1 I - I I 

!Output buffer turn off 
I delay 
I 

i 

ltoFF 
I 
I 

!See figures 5, 6, 
I 
I 

8 o I 40 
I 
I 

ns 

ilmS' precharge time 
I 
I 

I tRP 
I 
I 

I 

!See figures 5 through 9 
' I 

....1.:..:01:.,i,l.;.;02::.......;..,I,.,.q.;;..Q----;..--;..
I U3 1135 
I I 

ns 

See footnotes at end of table. 
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TABLE I. Electrical perfonnance characteristics - Continued. 

I IDev,ce I l,m,ts I 
Characteristic I Symbol Conditions I type IMin I Max !Unit 

I I I I I 

IRAS pulse width ltRAS ISee figures 5 through 9 101,02 1150 1100001 ns 
I I I I 03 200 10000 
I I I 1 1 1 

Im hold time ltRSH !See figures 5, 6, 7, R 101,02 I 90 ns 
...., --...0.....3-...,.I""'t1on5-...--......I I I 

I I I I I 
I I I II~ hold time ltcsH !See figures 5, 6, 7, 8 -;-10-'1~,,.,..o;:;.2--;.1""'15..,0...--..----;.. ns 

I I I I 01 I?oo 
I I I I I 

rm pulse width ltcAS !See figures 5, 6, 7, 8 101,02 I 90 ns .....,-0=3-....\-11,...5---.....I I I 
I I I 

l"ITT\"S" tom delay time ItRCD !See figures 5, 6, 7, 8 101~02 25 60 ns...,-u...3-....--3...5-~a"""u---.-I I I 
I I I l 

li::7\'S" tom precharge time ltcRP !See figures 5, 6, 7, 8 A11 0 ns 
I I I 

IRow address setup time !See figures 5 through 9 All 0 ns 
I I 

IRow address hold time 
I 

itRAH 
I 

ISee figures 5 through 9 
I 

101,02 
I 03 

20 
25 

ns 

I I I I 

!Column address setup time ltAsc !See figures 5, 6, 7, 8 I All 0 ns 
I I I I 

!Column address hold time ltcAH !See figures 5, 6, 7, 8 101,02 30 ns ....,-□"'"3-..,.....,4"'0...--..---.....I I I 
I I I I 

!Column address hold time ltAR ISee figures 5, 6, 7, 8 .....10_1_.,,..,.02__-.-1....a....0...--..---..... ns 
I referenced to lmS' I I I 03 1110 
I I I I I 

!Read command setup time !See figures 5, 6, 8 I All 0 ns 
I I I 
I I I I 
!Read command hold time 
I 

ltRcH 
I 

ISee figures 5, 
I 

6, 8 I 
I 

All 0 ns 

I 
!Write command hold time 
I 

I 
ltwcH 
I 

I 
!See figures 5, 
I 

7 
I 
101,02 45 ns .....,-□-3--.-,5...5---..... 

I I I I 

!Write command hold time ltwcR 
I referenced to W I 
I I 

ISee figures 5, 
I 
I 

7 101,02 1120
Tl--,,0""'3--;-l...,15""0...--..----i-
l I 

ns 

!Write command pulse width ltwp
I I 

ISee figures 5, 
I 

7, 8 101,02 45 
...., -0""3-..,.....,5..5-..---..... 

ns 

I I I I 

See footnotes at end of table. 
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TABLE I. Electrical eerformance characteristics - Continued. 

Characteristic 
I 
I Symbol
I 

Conditions 
!Device 
I type 
I 

I Limits 
IMin I Max 
I I 

I 
!Unit 
I 

!Write command 
I lead time 
I 

to RAS ltRWL 
I 
I 

ISee 
I 
I 

figures 5, 7, 8 101,02 
I 03 
I 

45 
55 

ns 

I Write command 
I lead time 
I 

to C"A'S" ItcwL 
I 
I 

ISee figures 5, 
I 
I 

7, 8 101 102 
I 03 
I 

4'5 
'55 

ns 

IData 
I 

in setup time ltos 
I 

ISee figures 5, 
I 

7, 8 All 0 ns 

IData in hold time ItDH ISee figures 5, 7, 8 I01,02 45 ns 
I I I I 03 55 
I I I I 

/Data in hold time 
referenced to mtS' /tDHR /See figures 5, 7, 8 1120101ea2 I150 

ns 

I I I I I 

IRefresh period itREF I 01 11.0 ms 
I I I I 
I I 102,03 12.0 
I I I I 

!Write command setup time 
I 

ltwr,s 
I 

ISee figures 5, 
I 

7 I 
I 

All 0 ns 

ICAS 
I 

to WRITE de1ay ltcwD 
I 

ISee figures 5, 
I 

8 101,02 
I 03 

50 
i:!h 

ns 

I I I I 

l"JV:'S" to TilTTTr delay ltRwD ISee figures 5, S3 101102 1110 ns 
I I I I 03 I160 
I I I I I 

IRead command hold ti~e !See figures 5, 6 25 nsltRRH 101~02 
I referenced to RAS I I I 3 30 
I I I I 

1/ Depends on cycle rate and output load. Limits are for cycle rates listed in conditions column. 
Limits are for one Schottky TTL and 100 pF. Worse case data pattern (alternate "l"s & "O"s) at a 
repetition frequency of 4.0 MHz for normal cycle. 

'l:._/ Capacitance measured with Boonton ~eter or effective capacitance calculated from the equation: 
c = I~t with ~v equal to 3 volts and Vee= 5.0 v. 

-;;v-

'}_/ Load= One Schottky TTL +100 pF or equivalent. 

5 
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3.2.3 Block diagram. The block diagram shall be as specified on figure 2. 

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

3 ,.1 Functional tests. The functional tests used to test this device are 
cc .ained in the appendix. If the test patterns cannot be implemented due to test 
equipment limitations, then alternate test patterns to accomplish the same results 
shall be submitted to the qualifying activity for approval. 

3.2.5 Die overcoat. All devices supplied under this specification shall be 
hermetically sealed in glass, metal, or ceramic (or combinations of these) packages.
Polyimide and silicone coatings are allowed as an overcoat on the die for aipha 
particle protection provided each lot (i.e. polyirnide and silicon coating lot) shall 
be subjected to and pass the internal moisture content test. The internal moisture 
content for device clas~ Sand 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-38510 and 6.5 herein. 

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

3.5 Electrical test requirements. The electrical test requirements for each 
device class 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. 

TABLE II. Electrical test requirements. 

I Subgroups (see taole III) 
MIL-STD-883 test requirements I 

1 Class s I Class 1J 
I devices ! devices 
I I---r 

!Interim electrical parameters (pre burn-in) 2, 10 I 2, 10 
I (method 5004) I 
I ii------------------------.------...-------· 
!Final electrical test parameters 11,2*,3,Q, l,2*,3,10*, 
I (method 5004) 110*,ll 11 
I I 

!Group A test requirements 11,2,3,4,9, 1,2,3,4,10, 
I (method 5005) I 10, 11 11 
I I 

T 
IGroup B test requirements 11,2,3,9, N/A I 
I (method 5005) subgroup 5 110,11 I 
I I I--------------------- ·---··-·-- -·-----·------·~------·--r 
!Group C end-point electrical parameters "II\ 1,2,3,10, I 
I (method 5005) 11 I 
I I 

!Additional electrical subgroups for group C I None None 
I periodic inspections I 
I I7·--- ·---·--r----·---..-·---i-
1 Group D end-point electrical parameters !l,2,1,10,11 1,2,3,10,ll I 
I ( method 5005) I I 

_l____________________..__:.I___ __;____ ...-1 

*The PDA applies to subgroups 2 anrl 10 (see 4.2d.), only functional attributes 
of subgroup 10 shall apply to PD/\. 
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3.7 Microcircuit group assignment. The devices covered by this specification
shall be in microcircuit group number 46 (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. 

4.2 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. When the alternate screening option of the alternate screening procedures 
for class 8 microcircuits of methorl 5004 of '>1IL-ST9-883 is applied, the 
following additional items are applic1hle: 

(1) Internal visual, method 2010 of '>1IL-STD-881, conditio11 R. In 
addition to the cha11ges indicated by the alternate screens of method 
5004, the following adrlitional clarifications and deletions are 
applicable: 

(a) Metallization inspectio11 shall be applicable to the top layer 
metal conductor (i.e., Al) and need not include "underlying 
conductors" such as polysilicon. 

(b) Omit 3.2.1.l(b) through 3.2.1.l(e), 3.2.1.2(b) through 
3.2.1.2(e) and 3.2.3(e) (items 3.2.1.l(f) and 3.2.1(g) do not 
appl·y). 

(2) Burn-in duration for class B shall he 150 hours minimum. 

(3) The following voltage stress test may he used to satisfy 3.3.lc of 
method 5004 of MIL-STD-883. The voltage stress test shall be added 
to screening procedure (method 5004 of MIL-STD-883) after constant 
acceleration and before the pre-burn-in electricals. Voltage stress 
test condition is shown on figure 4, (same as burn-in) or 
equivalent, with the following voltage modifications: 

(a) Vee= +7.0 volts 

(b) TA= 125°e minimum for 12 hours ~inimum. 

b. Burn-in (method 1015 of '>1IL-STD-883): 

(1) Test condition D, using the circuit shown on figure 4, or equivalent. 

(2) TA= 125°C minimum. 

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

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

4.3 Qualification inspection. Qualification inspection shall he in accordance 
with MIL-M-38510. Inspections to be performed shall be those specified herein for 
groups A, ~. C, and~ inspections (see 4.4.1 through 4.4.4). 

4.4 Quality conformance inspection. Quality conformance inspection shall be in 
accordance with MIL-M-38510. Inspections to he performed shall be those specified in 
method 5005 of MIL-STD-883 and herein for groups A, 8, C, and D inspections (see 
4.4.1 through 4.4.4). 

7 



MIL-M-38510/244q(USAF) 

4.4.1 Grou~ A inslection. Group A inspection shall be in accordance with table I 
of method Soo of qr -stD-883 and as follows: 

a. Electrical test requirements shall be as specified in table II herein. 

b. Subgroups 5, 6, 7, and 8 of table I of ~ethod 5005 of ~IL-STD-983 shall 
be omitted. 

c. Subgroup 4 shall he measured only for initial qualification and after 
process or design changes which may affect capacitance. Perfor~ CINl• 
CIN2• and CouT parameter measurements to table I limits. ~easure­
ments are made with a Boonton meter or effective capacitance is 
calculated from the equation C = !At with av equal to 3 volts an1 
Vee = s.o v. -;;r 

d. LTPD's for subgroups may be combined as follows: 

Subgroups Combined LTPl1 

1,9 5 
2,10 7 
3, 11 7 

4.4.2 Group B inspection. Group B inspection shall be in accordance with table II 
of method 5005 of MIL-STD-883. A special subgroup shall be added using an LTPD of 15 
for class Sand B devices. This subgroup shall consist of a high voltage test of the 
input protection circuits, VzAP (see 4.5.3). 

4.4.3 Group C ins~ection. Group C inspection shall be in accordance with table 
III of method 5005 of MI[-STD-883 and as follows. 

a. End-point electrical para~eters shall be as specified in table II 
herein. 

h. Soft error rate - System testin~ to be performed using conditions 
stated in 1.3.1. Accumulate 10 device hours minimum for the 
specified generic device type. 

C • Steady-state life test (method 1005 of MIL-STD-8~3) conditions: 

(1) Test condition D, using the circuit shown on figure 1, or 
equivalent. 

(2) TA= 125°C minimum. 

(3) Test duration - 1,000 hours, except as permitted by appendix~ of 
~IL-M-38510 and method 1005 of 1IL-STD-883. 

4.4.4 Grou~ D inspection. Group D inspection shall be in accordance with table IV 
of method 500 of MIL-STD-883. End-point electrical parameters shall he as specified
in table II herein. 

4.5 Methods of inspection. Methods of inspection shall be specified as folln~s: 

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

4.5.2 Life testi burn-in, and voltage stress cooldown procedures. '4hen devices 
are measured at 25 C following application of the operating life or burn-in test 
condition, they shall be cooled to 35°C prior to removal of the hias. 
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Device tt~es 01, 02! and 03 

Case E 

NC 

DIN 2 

WRiii 3 

RAi 4 

Ao & 

A2 8 

At 7 

Yee 8 

• 18 Vss 
I& m 
14 0 ouT 
13 Aa 
12 A3 

11 A4 
10 Ae 
9 A7 

Case ~ 

WRITE Dour 

RAS A5 

NC NC 

Ao A3 

A2 A4 

A1 Vee A7 A5 

Option A with active 
terminals on plane l. 

NC Vss CAS 

AO-A7 Address Inputs 

CAS Column Address Strobe 

DIN Data In 

Dour Data Out 

WE Write Input 

RAS Row Address Strobe 

FIGURE l. Terminal connections. 
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RAS 
______.......,. CLOCK GEN. 

NO I 

CLOCK GEN. 
CAS ----....A_-- NO 2 

COLUMN 

DECODER 

AO 
512Al 

Az SENSE AMPS 
A3 1/0 GATING 

A4 
A5 

A6 
A7 

WRITE 
CLOCK 

GEN 

DATA 
IN 

BUFFER 

DATA 
OUT 

BUFFE 

+-- Vee 
4--- V55 

WRITE 

DIN 

0our 

FIGURE 2. Block diagram. 

10 
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rut tab e 
I 
I Inputs Output 
I 

I Operation 7/ 
I 
!Chip not selected 
I 

11 Ln!Write 'l n cell 
I 

11 HuIWrite in cell 
I 
I Read data 'l n cell 
I 
IRAS only refresh 
I 
I 

Axy 17 
Axy 

Axy 

IRE 
I 
I H 
I 
I L 
I 
I L 
I 
I L 
I 
I 
I L 
I 

m 
H 

L 

L 

L 

H 

ID1N 
I 
I X '!) 

L 

H 

x 

X 

ADD~. 

x 
Axy 

Axy 

Axy 

Ax5/ 

!Write 
I 
I X 
I 
I L 
I 
I L 
I 
I H 
I 
I 
I X 
I 

I Dour 
I 
!High 
I 
!High 
I 
!High 
I 
!High 
I 
I 
IHigh
I 

1/ 

z 
z y 
z ii 
z {Axy) 

z 

I Hidden RASonly 
I 

refresh L L H I Ax 
I 

H !Data 
I 

(Ax-N,y-N) y 

.lJ Dour is not inverted from DIN• 
y "X" = Don't care. 

lf Axy denotes proper address logic to address cell Axy• 
'j__/ For "EARLY WRITE" timing, data out remains at high impedance. For "LATE 

WRITE" timing, data out is valid from access time to the beginning of a 
subsequent cycle, or until CAS goes to a high level. 

§_/ Ax depends only on Ao-A5; A7 is a don't care. 
§./ When CAS = VrL ■ the data output will contain data from the last valid 

read cycle (i.e., N cycles before). 
ij A 100 µs pause plus eight initialization cycles required before truth table 

applies, total time 500 µs. All timing requirements must be applied. 

FIGURE 3. Truth table. 
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Vee= 5 5 V MIN 

NC 

5 5V 

DIN 
2 I 8 

RAS 4 

CAS 15 
IOKn 

Ao 

A7 

WRITE 

5 
7 
6 
12 
II 
10 
13 
9 
3 

16 

14 0 our 

-- Vss 

RAS 

CAS 

,... 

ROW ADDRESS 

--------- 2600 ns ----------,---..,.
MAX __ 400 ns 

MIN 

!OOOns MAX 
125 ns MAX 125 ns MAX 

IOns 
150ns... MIN 125ns MAX 
MIN 

COLUMN ADORES 

10 ns MIN ~I-- 200nt:3<MIN 

D1N OLD DATA A VALID DAU -----------

NOTES: Measurement points are VIL and v1H 
Binary count LSR-MSRA0-A 7 

tRISE 125 ns max. 
tFALL 125 ns max. 

-

FIGURE 4. Burn-in and steady state life test circuit. 
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PULSE 
GENERAT0F< 

INPUT 

RAS 

CAS 

ESS 
INPUTS 

Ao 

4 

15 

16 LINE I A1 
TO 8 LINE 1---41,___---1 

ADDRESS 

LSB 

A3
MULTI­
PLEXER 

IA 5 

IA6 

MSB I ,A 7 

NOTES: 

r - - - - - - - - - -1 
I 
I 

NC Vee 

8 
L 

r 

7 I 
6 I 
12 I 

I 
11 

I 
10 L 
13 

9 16 

-=-
Vss 

OPTION 3 I 
___.,,,,.. ,~--) OUTPUT I 

CL 11··I r· : 
__ _:- __ --____ J 

- - - - - OPTIONI - 7 
OUTPUT +5V I 

l 
I 

I 
I 
I 
I 

o-;T,oN -;-7 
I 
I 
I 
I 
I 

J 

I 
I 

Dz 

----~-----J 
- ou;;u:;:- v- -

1. CL= 100 pF min-(includes scope probe, wiring, and stray wiring 
without package in test fixture). 

2. D1-D4 are 1N3064 or equivalent. 
3. All generators tTLH and trHL .::_ 10 ns. 
4. All resistors are 1/2 watt. 
5. Option l or option 2 load circuit may 

except the high impedance test, where 
6, SWl is a software switch. 
7. Option 2 conditions are: VM = 5.0 V, 
8. Option l conditions are: R l = 2 • 8 ks-2 
9. Option 3 conditions are: XN = 1.311 

be used for all A.C. tests 
option 2 shall be used. 

R2 = 910n ±5%, R3 = 320n ±5%. 
± l % • 

V, R4 = 100~2 ±5%, R5 = ll7ri ±5%0 

FIGURE 5. Switching time test circuit. 
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MIL-M-38510/244B(USAF) 

lRAS 

.....r--+--- tRSH----..i 

CAS 

tcsHI 
..,.__+-_ lcAs ---..I 

1
cAC ___.., 

2 4V 

HIGH IMPEDANCE 
0 4V 

VALID 
DATA 

FIGURE 6. Read cycle waveforms. 
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MIL-M-38510/244B(USAF) 

RAS 

CAS 

tASR 

~ORS 

WRITE 

COLUMN 
AOCRESS 

VALID 

..,_~------- l WC R -----l~ 

Dour --:-..- ....-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-t o:~GH IMPEDANC:, 

rm DON'T CARE 

FIGURE 7. Write cycle wavefonns. 
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MIL-M-38510/244B(USAF) 

lRMW 
t RAS 

lAR 

RAS 

tcsH 

tRCD lRSH 

lcAs 
CAS 

WRITE 

tcAH 

COLUMN 
ADDRESS 

D 2.4V 
OUT------ HIGH IMPEDANCE------~, 

0.4V 

VALID 
DATA 

lRP 

V1H 

Vtl 

IZZZJ DON'T CARE 

FIGURE 8. Read/write, read/modify/write cycle waveforms. 
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MIL-M-38510/244B(USAF) 

RAS ONLY REFRESH CYCLE 

◄,..___-I.
,_---- RAS ----I~ 

-------! 
RAS 

tAsR CT; 
Ao - A6

ADRS 
ROW ADDRESS 

~ DON'T CARE 

FIGURE 9. "RAS-ONLY" refresh cycle waveforms. 
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MIL-M-38510/244B(USAF) 

25ns 
30ns 155ns 250 ns 

VIHRAS 
V1L 

VIH 
CAS 

VIL 

VIH
WRITE 

V1L 

DIN 

ADRS 

NOTE: 

tRISE = tFALL 5 ns max. 
VIL 0.8 V. 
VIH 2.4V. 

FIGURE 10. Timing waveforms for active current (ICCl) measurements. 
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MIL-M-38510/244B(USAF) 

lo 25nS 

30ns 

155 ns 250ns 

------1--+-----f-----+--- V1H 

WAITE 

ADRS 

NOTE: CAS = VIH 

tRISE = tFALL = 5 ns max. 
VIL= 0.8V 
VIH = 2.4V 

FIGURE 11. Timing wavefonns for refresh current (ICCJ) ~easurements. 
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TABLE III. Group A inspection for device types 01 and 02. 
Termiaal conjitions (pins not designated may be high 2_2.4 V, or low--'-0.45 V, or open) 

I ICase EI I I 2 I 3 I 4 I 5 I 6 I 7 I 8 I 9 m TT TT TT 14 I', lb !Test li~itsl 

Subgroup Syo~o l 
IMIL-STJ- I I 
I 883 ICase ZI 
I ~etl10d 
I ! Test I 
I I no. I 

1 

NC 

I 
I 2 

I DJN 
I 

I I 
I 3 I 4 

I~ I RA> 
I I 

I 
I 6 

Ao 

I 
I 

I 
I 

I 

A2 

I 
I 

I 
I 

8 

Ai 

I 
I 9 

I Vee 
I 

I 
I 

I 
I 

10 

A7 

I 
I 

I 
I 

11 

A5 

I 
I 

I 
I 

12 

A4 

I 
I 

I 
I 

13 

A3 

I 
I 15 

A5 

I 
I 16 

IDouT 
I 

I 
I 

17 

ill 

I 
I 18 

I Vss 
I 

I Al go-
I ri thms 

II 
-

Measured 
terminal 

I 

I 
I ~in 
I 

I 
I Max 
I 

I 
Unit 

I 1 I IL( ad) 3009 1 0.0 V 0.0 V \O. Q V 10.0 V IO.O V \0.0 V 5. 5 V IO.O V 0. 0 V 10.0 V 10 .0 V 10.0 V OPEN 10 .0 V 10. 0 V Ao -,\O ! •~o ! "~ ITc = 25°C 2 I I " I " I I I " I " I " I " I " A2
I 3 I I I I I I I I I I Al
I I I I I I I I I I I A74 
I 5 I I I I I I I I I I A5
I 6 I I I I I I I I I I A4
I 7 I I I I I I I I I A3
I 8 I I I I I I I I I A5
I I I I I I I I I I 
I 
I I I IH(ad) 3010 9 I 6. 5 V 6.5 V I 6. 5 V I 6. 5 V I 6. 5 V 6. 5 V I 6. 5 V 6.5 V 16. 5 V \6.5,,V 16.5 V I 6. 5 V Ao I 
I I 10 I " I I I I I I I A2 I " 
I I II I I I I I I A1 I 
I I 12 I I I I I I A7 I 
I I 13 I I I I I I A5 I " 
I I 14 I I I I I I A4 I
I I 15 I I I I I I A3 I 
I I 16 I I I I I I A5 I 
I I I I I I I I I IIr-----
1 II1L(Q.liil 3009 17 10.0 v 10.0 V 10.0 V \0.0 V \0.0 V IO.O V \0.0 V 0.0 V I0.0 V I0.0 V 10.0 V 10.0 V 

I I JL(l!'RJTE l 18 I ! " I I " I " I " I " I " I " I " I " ~I I IrL (RAS) 19 I I I I I I I I I I m
I I IrL(CAS) 20 I i I I I I I I I I I CAS
I .;-1___ I I I I I I I I I I I 

I I1H(!!rtl.
I I1H(~TEl 
I Irn(RAS) 
I I1H(CAS) 

I 
I 
I 
I 

3010 
" 

I 
I 
I 
I 

21 
22 
23 
24 

I 
I 
I 
I 

16.5 V 
I " 
I 
I 

16.5 V 
I " 
I 
I 

16.5 V 
I " 
I 
I 

16.5 V 
I " 
I 
I 

16.5 V 
I " 
I 
I 

16.5 V 
I " 
I 
I 

I 
I 
I 
I 

16.5 V 
I " 
I 
I 

I 
I 
I 
I 

6.5 V 
" 

16.5 V 
I " 
I 
I 

16.5 V 
I " 
I 
I 

\6.5 V 
I " 
I 
I 

I 
I 
I 
I 

\6.5 V 
I " 
I 
I 

I 
I 
I 
I 

I 
I 
I 
I 

I 
I 
I 
I 

Q.r_y__
WTTE 
W 
IB 

I 
I 
I 
I 

I 
I 
I 
I 

I 
I 
I 
I 

I 
I ;:': 
I ';"" 
I 'f 

I 
I I I I I I I I I I I I I I I I I I I I I I I I Ii;; 

~ 
~ I 

I 
I I1L(PIN 1) 
I 

I 
I 

3009 I 
I 

25 10.0 V 
I 

10.0 V 
I 

10.0 V 
I 

IO.O V 
I 

10.0 V 
I 

10.0 V 
I 

I0.0 
I 

V I 
I 

I0.0 V 
I 

I 
I 

0.0 V 10.0 V 
I 

10.0 V 
I 

I0.0 
I 

V I 
I 

ID.O V 
I 

I 
I 

I 
I 

I PIN 
I 

1 I 
I 

I 
I 

I 
I 

I.;;:: 
I';; 

I ~ 
I 
I
I 

llrn(PIN 1) 
I 

I 
I 

3010 I 
I 

26 16.5 V 
I 

16.5 V 
I 

16.5 V 
I 

16.5 V 
I 

16.5 V 
I 

16.5 V 
I 

16.5 V 
I 

I 
I 

16.5 V 
I 

I 
I 

6.5 V 16.5 V 
I 

16.5 V 
I 

16.5 V 
I 

I 
I 

16.5 V 
I 

I 
I 

I 
I 

I PIN 
I 

1 I 
I 

I 
I 

I 
I 

I c 
I !f: 
~ 

I
I 
I 

I IoLZ 21
I -
I 

3009 27 10.0 V 
I 

10.0 V 
I 

I5.0 V 
I 

\0.0 V 
I 

\0.0 V 
I 

IO.O V 
I 

I0.0 V 
I 

0.0 V \0.0 V 
I 

IO.O V 
I 

10.0 V 
I 

10.0 V 
I 

15.0 V 
I 

I Dour 
I 

I
I 

I IoHz 21
I -

3010 28 \0.0 V 
I 

I0.0 V 
I 

I5.0 V 
I 

10.0 V 
I 

\0.0 V 
I 

\0.0 V 
I 

10.0 V 
I 

0.0 V 10.0 V 
I 

10,0 V 
I 

I0.0 V 
I 

\5.5 V 
I 

I5.0 V 
I 

I Dour 
I 

I 
I 

" 

I I 
I 
I 

IVol 
I 

3007 29 ll ll ll ll ll ].I 14. 5 V 
I 

].I ll ll ].I 31 
-

I4.0 mA 
I 

I 
I 

31 
-

I Dour 
I 

1---
I 

10.4 
I 

I V 
I 

I I 
I 
i 

I YoH 
I 

3006 30 ll ll ll ll ll ll I4. 5 V 
I 

].I ll ll ll 31 
-

\-5.0 mA I 
I I 

31 
-

I Dour 
I 

12.4 
I 

1---
I 

I V 
I 

I I 
I 
I 

I Icc2 
I 

3005 31 I0.0 V 
I 

12.4 V 
I 

12.4 V 
I 

10.0 V 
I 

I0.0 V 
I 

IO.O 
I 

V 15.5 V 
I 

IO.O V 
I 

0.0 V IO.O V 
I 

10.0 V 
I 

10.0 V 
I 

10.0 V 
I 

12.4 V 
I 

Vee \--­
\ 

10 I mA 
I 

I I 
I 
I 

I lcc1 
I 

32 ii y y ii ii y I 5. 5 V 
I 

y ii ii y ii ~ y IPat. 
I 

1 I Vee 
I 

\--­
\ 

60 I mA 
I 

I I 
I 
I 
I 

l 

I Iee3 
I 
I 

JYoz 

I 
I 

l 

I 33 I I 61 i 61 I 61 I 
I I I - I - I - I 
·---i----T----T·---r·· --r 

__ J_~: ___ :_-v_:_-Y__ \?_I_: 

61 
-

7_/ : 

y 

7_/ 

y 15. 5 V y
I 

i v_:~-~v_:__ ?.J___ 

y 

:. 7_/ 

y 

7_! 

y 

7_/ 

y 

7_/ 

~I 

J_I 

12.4 V 
I 

J_I 

IPat. 
I 

IPat. 
I 

2 

I Vee 
I 

I Dour 
I 

1---
1 

I 81 
I -

50 

I 81 
I -

I mA 
I 

I V 
I 

!Same tests, 
I 

terminal conditions, and limits as for subgroup 1, except Tc ll0°C. 

\Same tests, terminal conditions, and limits as for subgroup 1, except Tc -55°C. 

·····---- - ----------------------------------------------------------~ 
See footnotes at end of table. 
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TABLE III. Group A inspection for device ty~es 01 and 02 - Continued. 
Terminal conditions (pins not desig,,ated may be high~ .4 V, or low ~0.45 V, or open) 

1, 

I 

I -]CaieEl 9 Io n 12 TI 14 Io l !Test l imitsl l 
IMIL-STD-I I Al go­ I Measured I I I 

Subgroup Sybmol I 883 TCase1T 9" ro IT rz TT I5' Io I7 TI! rithms I terminal II Unit I 
I method y I I I I 

I Test I NC I Orn IWRI'rr lfil Ao Az A1 Vee A7 A5 A4 A3 A6 ! □ our m Vss I I Min I Max I 
I no. I I I I I I I I I 

I 4 ICrn1 35 I 9/ '}_I '}_I 5.0 V '}_/ '}_/ '}_I '}_/ '}_/ I 5 I pF 
ITc = 25°c Icrn2 36 '!! '!! '!! 1- '}_/ 110 I " 

37 1 '}_/ I 8 I " / :eaur I I I 

I 
ITc 
I 
I 

9 
= 25•c 

ltRAc 
I 
I 
I 

I 
I 
I 
I 

38 

39
40 

I 10/ I 10/ I 10/ I 10/
1-1-1-1-
I 11/ I 11/ I 11/ I 11/
I,,. I,,. 1,,. 1,,. 

10/ 
-

11/ 
,,. 

10/ I 5.D V 
-1 

11/ 14.5 v 
,,. I " 

10/ 
-

11/ 
,,. 

10/ 
-

11/ 
.-

10/ I 10/ I 5/
-1-1-

11/ I 11/ I 
,,. 1,,. I 

I 10/
I-
I 11/
1,,. 

IO.O 
I 
I 
I 

V IPat. 3 
I 
!Pat. 4 
IPat. 5 

□our I 150 
I 
I 
I 

I 
I 
I 
I 

ns 

I 
I 
I 
I 

I 
I 
itc 
I AC 

I 
I 

I 
I 
I 
I 

41 

42 I 
I 

I " 
I 
I 12/
I -

I " 
I 
I 12/
I -

I " 
I 
I 12/
I -

I " 
I 
I 12/
I -

I QI
I 

I .!.?_/
I 

I 
I 
I 
I 

" I _g/
I 

I 
I 

.!.?_/ I .!.?_/
I 

I 12/
I 

I 
I 
1 127 
1 

I 
I 
1 
1 

I 
I 
: 12/ 

I 
I 

IPat. 6 
I 
1Tat:-rI 
I 

I " 
I 
no­
I 

I 
I 

" 

I 
I 
I 

ltRAc 
I 

I 
I 

I 
I 

43 
44 

I 
I 

I 11/
I,,. 

i 11/
I,,. 

I 11/
I,,. 

I 11/
I,,. 

I 11/
I,,. 

I 11/
I,,. 

15.5 V 
I " 

I 11/
I,,. 

I 
I 

11/ 
~ 

I 11/
I,,. 

I 11/
I,,. 

I 11/
I,,. 

I 
I 

I 11/
I,,. 

IPat. 4 
IPat. 5 

1150 
I " 

I 
I 

I I I I 45 I I I " I " I " I I I I I " I I " I " I I " !Pat. 6 I " I " 
I I I I I I I I I I I I I I I I I I I I I I 

I ltcAc 
I 

I
I 

I
I 

46 I
I 

I 12/
1-

I 12/
1-

I 12/
1-

I 12/
1-

I 12/
1-

I 12/
1-

I 
I 

I 12/
1-

I
I 

12/
-

I 12/
1-

I 12/
1-

I 12/
1-

I
I 

" I 12/
1-

!Paf:-11 
I 

no 
I 

ltRAc I I 47 I I 13/ I 13/ I 13/ I 13/ I 13/ I 13/ 14.5 V I 13/ I 13/ I 13/ I 13/ I 13/ I I 13/ I IPat. 4 I I 1150 I " I 
I I I 48 I I TI/ I TI/ I TI/ I TI/ I TI/ I TI/ 15.5 V I TI/ I TI/ I TI/ I TI/ I TI/ I I TI/ I !Pat. 4 I I I " I " I 
I I I 49 I I 14/ I 14/ I l4/ I 14/ I 14/ I 14/ I4.5 V I 14/ I TT/ I 14/ I 14/ I 14/ I I 14/ I I Pat. 7 I I I " I " I 
I I I 50 I I IT/ I IT/ I IT/ I IT/ I IT/ I IT/ I " I IT/ I TT/ I IT/ I 14/ I IT/ I I 14/ I IPat. 8 I I I I I 
I I I 51 I I 15"/ I 15"/ I T5"/ I 15"/ I 15"/ I 15"/ I I T5"/ I 15"/ I 15"/ I 15"/ I 15"/ I I 15"/ I IPat. 9 I I I I I 
I I I 52 I I IT/ I IT/ I IT/ I IT/ I IT/ I IT/ I I IT/ I IT/ I IT/ I IT/ I IT/ I I Tl/ I IPat. 10 I I I " I I 
I I I I I- I- I- I- I- 1- I 1- I - 1- 1- 1- I I- I I I I I I I~ 

10 ISame tests, terminal conditions, and limits as for subgroup 9, except Tc = 11o•c I 'f 
~ I I I~ 

11 ISame tests, terminal conditions, and limits as for subgroup 10, except Tc -55°C, omit e 0 ts 49, 50, 51, 52 I ~ 
I -----------------------------------~! !: 

See footnotes at en~ of table. 2 "' 
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Tenninal 
TABLE III. Group A inspection for device ty~e 03. 

conditions (pins not designated may be high~ .4 V, or low ~0.45 V, or open) 

I I Case t I 5' 8 Io IT 12 13 IT ~ 16 ITest limits I 

Subgroup Sybmol 
IMIL-STD-I i 
I 883 !Case 21 
I method I 
! ! Test 
I I no. I 

l 

NC 

I 
I 2 

I Or~ 
I 

I 
I 3 

iir!lJTI' 
i 

I 
I 4 
1 
I m 
I 

i 
I 

i 
I 

G 

Ao 

I 
I 7 

A2 

I 
I 

I 
I 

8 

A1 

! 
I 9 
, 
I Vrc 
! • 

I 
, 

I 
I 

10 

A7 

I 
I 
, 
I 
I 

11 

As 

I 
I 
, 
I 
I 

12 

A4 

I 
I 

I 
i 

l3 

A3 

I 
I 

I 
l 

15 

A5 

I 
I 16 

IDoui 
I 

I 
I 
1 
I 

17 

ill 

i 
I 18 

Vss 

Al go­
rithms 

1 / 
-

Measured 
teminal 

I 

I 
I Min 
I 

i 
I 
I Max 
I 

I 
Unit 

I
ITc 

l 
= 25"C 

' 
ilrL(ad} 

3009 i l 
2 
3 

O.OVIO.OV 
I 
I 

I 
l0.0 
I 

V 
I 
10 .0 V 
I " 

! 

10.0 V 
I 
I 

I0.0 V
I " 

15.5 V 
, • 

I0.0 V 
I " 
I 

0.0 V 10. ~ 
I 
I 

V 10.0 V
i II 

I 

I 
10.0 V 
I 

OP~N 10.0 V 
I " 
I 

10.0 V 
i " 
I 

1 □ 
2 

A1 

! ·,\0 ! +,\O ! ,~ 

4 
5 

I 
I 

I 
I 

I 
I 

i 
I 

I 
I 

I 
I 

I 
I 

A7 
A5 

6 
7 
8 

I 
I 
I 
I 

I 
I 
I 
I 

I 
I 
I 
I 

I 
I 
I 
I 

I 
I 
I 
I I 

I 
I 
I 
I 

A4

13 
6 

i I !Hlad) 
I 

3010 I 9 
10 

16.5 V 
I " 

1 
6.5 V 16.5 V 

" I " 

I 
16.5 V 
I " 

i 
16.5 V 
I " 

i 
16.5 V 
I " 

I 
16.5 V 
I " 

I 
I 
I 

6.5 V 
" 

I 
16.5 V 
I " 

I 
16.5 V 
I " 

l6.5 V 
I " 

I 
I 
I 

l 
16.5 V 
I " 

, 
I 
I 

Ao 
Az 

. 
I 
I 

! 11 I I I I I I I I I I I A1 I 
I 12 I I I I I I I I I I " I A7 I 
I 13 I I I I I I I I I I • I A5 I 
I 14 I I I I I I I I I I I A4 I " 
I 15 I I I I I I I I I • I I A3 I " 
I 16 I I I i I I I i I i I A6 I 
I y--

I I I - T----,---- T 
I I 

I 

I I I I I I I I I I I I I i 

i!1L(~)
; I JL( ) 
I !IL ( _2) 

3009 I 
I 
I 

17 
18 
19 

I 
I 
I 

10.0 V 
I " 
I 

iO.O V 
I " 
I 

IO.O V 
I '' 
I 

i0.0 V 
I " 
I 

10.0 V 
I " 
I 

I0.0 V 
I " 
I 

I 
1 
i 

I0.0 V 
I " 
I 

I 0.0 V 
I " 
I 

10.0 V 
I " 
I 

I0.0 V 
I " 
I 

10.0 V 
I 
I 

10.0 V 
I 
I 

™1-t 
,v;s 

I 
I 

" 
" 

!IIL(CAS) ! 20 I I I I I I I I I I I I I I CAS I 
I i I i I I i I I I ! I 

I 
llrH(!htl 
I I1H(~E) 
I IIH(RAS) 
I Irn(CAS) 
I 

i 
I 
I 
I 
I 

3010 
" 

I 
I 
I 
I 

21 
22 
23 
24 

I 
I 
I 
I 

16.5 V 
I " 

I 
I 

16.5 V 
I " 
I 
I 

16.5 V 
I " 
I 
I 

16.5 V 
I " 
I 
I 
I 

16.5 V 
I " 
I 
I 
I 

16.5 V 
I " 
I 
I 
I 

I 
I 
I 
I 
i 

16.5 V 
I " 
I 
I 
I 

I 
I 
! 
I 
I 

6.5 V 
" 

16.5 V 
I " 
i 
I 

16.5 V 
I " 
I 
I 
i 

16.5 V 
! " 
I 
i 
! 

l 
l 
! 
I 
I 

16.5 V 
I " 

" 
i 

I 
I 
i 
I 
I 

I 
I 
I 
I 
! 

I 
I 
i 
I 
I 

Qlli._ 
WR1TE 
l!E 
GAS 

I 
I 
I 
I 
I 

I 
I 
I 
! 

i 
I 
I 
I 
I 

" 

" 

l 
I 2: 
I,;-
I 'f 
I ix'. 

N 
N !IIL(P!N 1) 3009 ! 

I 
25 I0.Q V 

I 
I0.0 V 
I 

IO.Q 
I 

V I0.0 V 
I 

0.0 V I0.0 V 
i 

IO.O 
I 

V I 
I 

I0.0 
I 

V i 
I 

0.0 V 
I 

10.0 V 0.0 V 
l 
IO.O 'I 10.0 V 

I 
I 
! 

I 
I 

I PIN 
! 

1 i 
I 

I 
I 

l~ 

1.:2 
I';;; 

I I I l ! . ~ 
IIH(DIN 1, I 3010 I 26 16.5 V !6.5 V 16.5 V 16.5 ·1 6.5 V 16.5 V 16.5 V I 16.5 V I 6.5 V !6.5 V 6.5 V 16.5 V 16.5 V l I PIN 1 I I 12 

I I I l ! I I I ! l ! i
' 

I I I '!; 
~ 

1oLz l! J()QO 27 10.0 V 
I 

10.0 V I5.0 V 
I 

10.0 V 
I 

IO.O 
I 

V 10.0 V 
I 

IO.O V 
I 

0.0 V 10.0 V 
l 

!0.0 V 
. 

10.0 V iO.O 
i 

V 15.0 V 
i 

Dour 
I 

lllOHZ 'ij 3010 28 io.c V 10.0 V I5.0 V 
I 

ic .O 
I 

V I0.0 V 
I 

I0.0 
I 

V 10 .0 V 
I 

0.0 V \C.O V \0 .0 V \0.0 V 
I 
115.5 V 
! 

' 15.0 V 
l 

DouT 

I
!VOL 3007 29 3/ 21· 3/ 3/ I .Y I .!_/ l4.5 V l/ 3/ 31 1/ 3/ 

-

I 
!4.0 mA 
i 

}j DoGT 
I 
i ---
1 

!Q .4 ! V 

i 

iVoH 3005 30 I 3/ 3/ 3/ 3/ y 3/ 14.5 
l 

V 11 3/ 1/ y 3: ,.s.o mAi ]./ i :)OUT 12.4 l ---
: 

I V 

\ rcc2 3005 31 10 .0 V 
! 

I 
l 2.4 V 12.4 V 

I 
10.0 10.C V 10 .0 V 

i 
i5. 5 V 
I 

10.0 
I 

V 0 .0 Y 0 .0 0.0 Y 0 .o '/ :Q .0 V , .4 V i Ve: 10 I mA 

icc1 32 t,) 4/ l 4/ ! 4/ ! 4/ i 4/ !5.5 V 4/ 4/ 4,' 4/ 4/ 5/ I 4/ Pat. Vr,c !--- i 60 T.A
' - - - l- I- I - - ... - I - ·. I 

I i 
icc3 33 ! ':_/ ! §_/ i §_/ i §./ §_I I 'i_/ !5.5 V 'i_/ .§.' ~I 1 _§_I 1 §_/ ~ 12.4 V Pat. l 'CC l--- 50 mA 

Voz 34 
' i 

7/
- !_I ]_/ 7j !_I J_/ 4. 5 V !.I 7I !_! 7/ !_I 2/ }_I :Pa: .. 

I 
DouT 8/ SI 

. 
I V
I 

I 

ISarne t~sts, tenninc:1 co:;ditions, arid limits as for subgroup 1, except Tc llO"C. 

iSame tes'l:s, tenn'lr.1: conditicns, and limits as for subgroup except Tc -ss··c. 
I 

See. footn:;:.':'~ at end of tabl12. 
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TABLE III. Group A inspection for device ty~e 03 - Continued. 
Tenninal conditions (pins not designated may be high i .4 V, or low ~0.45 V, or open) 

I 

r !Case Tl 4 "8" Io 11 I2 TT I4 f5' lb l !Test limits! 
IMIL-STD-1 I I I I I I I I I I I I I I I I I Al go­ I Measured I 

Subgroup Sybmol I 883 \Case !I 1 I 2 I 3 I 4 I 6 I / I 8 I 9 I 10 I 11 I 12 I 13 I 15 I 16 I 1/ I 18 I rithms I tenni nal r-----r Unit 
I method 1 1/ I I I 

Test I NC I Drn liiiii!Tr I m I A0 I A2 I A1 I Vee I A7 I A5 I A4 I A3 I A6 !Dour I m Vss - I I Min \ MaxI no. I I I I I I I I I I I I I I 

I 4 , ICrn1 
ITc = 25 C IC1N2 
1 ICour 
I I 

I 9 ltRAc 
IT = 25°C I 
I C I 
I I 
I I 
I I 
I ltcAc 
I I 
I 
I ItRAc 
I I 
1 I 
I I 
I I tcAc 
I I 
I 
I ltRAc 
I I 
I I 
I I 
I I 
I I 
I I 

I 
I 
I 
I 
I 
I 
I 
i 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

35 
36 
37 

38 

39 
40 
41 

42 

43 
44 
45 

46 

47 
48 
49 
50 
51 
52 

I 
I 
I 
I 
i 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
i 
I 
I 

I 9/ I 9/ '}_I 5.g V '}_I
I - I -'!_I '!_/ '!/ 
I I 
I I 

I 
I 10/ i 10/ I 10/ I 10/ I 10/ I 10/ I 5.0 V I 10/ I 
I - I - I - I - I - I - I I - I 
I 11/ I 11/ I 11/ I 11/ I 11/ I 11/ 14.5 V I 11/ I 
I-.- I-.- 1-.- I-.- I-.- 1-.- I " I-.- I 
I " I " I " I " I " I I " I 
I I I I I I I I 
I 127 I 12/ I 127 I 127 12/ I 12/ I " I 12/ I 
1- 1- 1- 1- - 1- I 1- I 

I 11/ I 11/ I 11/ I 11/ 11/ I 11/ I 5. 5 V I 11/ I 
I ..,,. I -.- I -.- I -.- -.- I -.- I " I -.- I 
I " I " I " I " I " I " I " I 
I I I I I I I I 
I 12/ I 12/ I 12/ I 12/ 12/ I 12/ I I 12/ I 
1- 1- 1- 1- - 1- I 1- I 

I 13/ I 13/ I 13/ 13/ I 13/ I 13/ 14.5 V I 13/ I 
I TI/ I TI/ I TI/ TI/ I TI/ I TI/ 15.5 V I TI/ I 
I !4/ I 14/ l 14/ !4/ I 14/ I 14/ 14.5 V I 14/ I 
I 14/ I 14/ I 14/ 14/ I 14/ I 14/ I " I R/ I 
i 15"/ I 15"/ I TT/ To/ I IT/ I TT/ I I TT/ I 
I R/ I 14/ I T4"/ 14/ I T4"/ I 14/ I I 14/ I 
I- I- I- I - I- I- I I - I 

'}_I 

10/ 
-

11/ 
,r-

" 

12/ 
-

11/ 
,r-

" 

12/ 
-

13/
TI/ 
14/ 
IT/
TT/
14/ 
-

'}_I 

I 10/
I -
I 11/
I..,,. 
I " 
i 
I 12/
1-

I 11/
I -.-
I " 
I 
I 12/
1-

I 13/ 
I TI/ 
I 14/ 
I IT/ 
I TT/ 
I 14/
I -

'}_I 

I 10/
I -
I 11/
I..,,. 
I " 
I 
I 12/
1-

I 11/
I -.-
I " 
I 
I 12/
1-

I 13/ 
I TI/ 
I 14/ 
I 14/ 
I TT/
I R/
I -

'}_I 

I 10/
I -
I 11/
I-.-
I " 
I 
I 12/
1-

I 11/
I ..,,. 
I " 
I 
I 12/
1-

I 13/
l TI/ 
I 14/ 
I 14/ 
I TT/ 
I 14/
I -

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 
i 
I 
I 
I 
I 
I 

'}_I 

5/ 
-

" 

" 

" 

'!/ 

I 10/
I -
I 11/
I-.-
I " 
I 
I 12/
I-

I 11/
I -.-
I 
I 
I 127 
1-

I 13/ 
I TI/ 
I 14/ 
I IT/ 
I TT/ 
I T4/
I-

IO.O V 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

IPat. 
I 
!Pat. 4 
!Pat. 5 
!Pat. 6 
I 
ll'"a""t."""TI 
I 

!Pat. 4 
!Pat. 5 
!Pat. 6 
I 
lPat:-IT 
I 

!Pat. 4 
!Pat. 4 
!Pat. 7 
!Pat. 8 
IPat. 9 
IPat. 10 
I 

I 
I 
I 
I 
I 
I 
I 

Dour 

I 
I 
I 
I 
I 
I 
I 

I 5 
I10 
I 8 
I 

1200 
I 
I 
I 
I 
I 
rm 
I 

1200 
I " 
I 
I rm 
I 

l200 
I " 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

Pf, 

ns 

I 
I 
I 
I 
I 
I 
I~ 

~ I 
I 
I 

10 

11 

!Same tests, terminal 
I 
I 
!Same tests, tenninal 
I 

conditions, and limits as for subgroup 9, except Tc= 110°c 

conditions, and limits as for subgroup 10, except Tc= -55°C, omit tests 49, 50, 51, 52 

r 
I :lo: 
I~ 

z;; 
I;:;; 
lj 

1/ 
-

y 

See the appendix for description of algorithms. 

Multiple toggles between 5.0 Vanda.a V are applied to RAS and D:s; 
5.0 V. 

after toggling, RAS and mare at 

;':_ 
C: 
V,

,;; 

21 These tests are 1isted but not tested. 
go/no-go testing. 

The output 1imits shall be set and used as conditions for dynamic 

4/ All input levels and timing edges are set as shown on figure 10 or equivalent. 

5/ Output loaded with one Standard Schottky TTL and 100 pF. 

6/ All input levels and timing edges are set as shown on figure 11 or equivalent. 

?.,I All input levels and timing edges are set as shown in table IV - Timing Set no. 3 or equivalent. 

f}! Using pattern no. 2, measure output voltage (tri-state voltage) to be greater than or equal to 
Vol •0.5 V after 40 ns (toFFl delay for a zero access; measure output voltage (tri-state voltage) to 
be ,ess than or equal to VaH -0.5 V after 40 ns ltoFFl delay for a one access. 

'!/ Capacitance measured with Boonton meter or effective capacitance calculated from the equation 
C = lat with ,v equal to 3 volts and Vee = 5.0 V. 

"' 
~/ All input levels and timing edges are set as shown in table IV - Timing Set no. 1 or equivalent. 

11/ All input levels and timing edges are set as shown in table IV - Timing Sets no. l, no. 2, no. 3, or 
equi va1ent. 

.!?_I All input levels and timing edges are set as shown in table IV - timing Set no. Sor equivalent. 

~/ All timing edges are set as shown in table IV - Timing Set no. 
VIL = -1.5 V, Vrn = 6.5 V. 

4 or equiva1ent. Input 1evels are 

~/ All timing edges are set as sha..n in table IV - Timing Set no. 
VIL = 0.8 V, VIH = 2.4 V. 

4 or equivalent. Input levels are 

~ All input levels and timing edges are set as shown in table IV - Timing Set no. 6 or equivalent. 
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MIL-"1-38510/244~(USAF) 

TABLE IVa. Recommended timin2 set designation for screening table I limits 
(aev,ce type OI ana 02!. 

arame er ,ming ,m, ng 1m1ng iming Timing Timing 
Spec set set set set set set 

Number Symbol limit no. 1 no. 2 no. 3 I no. 4 I no. 5 I no. 6 I 
( ns) I ( nominal ) I (RMW) I (extended) I 

I I I I 

la ltRc Min 250 250* 250* 310 320 
b I Max 10100 10100* 

I 

2a 
b 

ltR/W Min 
I Max 

270 
10100 

270* 

I 

3 
I 
ltRAC Max 150 150* 150* 210 150* 150* 
I 

4 ltcAC Max 85 85* 85* 90 85* 
I 

5 
I 
ltRP "1in 90 90* 90* 90* 120 100 90* 
I 

6a ltRAS Min 150 150* 150* 210 180 160 
b I r-.iax 10000 10000* 

I 

ltRsH "1in 90 125 90* 90* 125 100 9975 
I 

8 ltcsHMin 150 240 150* 210* 280 160 10025 
I 

9a ltcAs Min 90 220 90* 125 225 100 
b I Max 10000 10000* 

I 

10a 
b 

ltRCD 
I 

Min 
Max 

25 
60 

25* 
60* 120 55 60* 

25* 

I 

11 ltAsR Min 0 O* O* O* 10 O* O* 
I 
I 

12 ltRAH Min 20 20* 55 120 30 55 20* 
I 

ltAsc Min 0 O* O* O* 5 O* O* 
I 

14 ltcAH Min 30 55 30* 30* 75 30* 55 
I 

15 ltAR Min 80 80* 90 150 130 90 80* 
I 

16 ltRcs Min 0 O* O* O* O* 
I 
I 

17 ltRCH Min 0 O* 25 O* O* 
I 

18 ltwCH Min 45 95 90 45* 85 NA 
I 

See footnotes at end of table. 

24 

95 
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MIL-M-38510/2448(USAF) 

TABLE !Va. Recommended timin set desi nation for screenin tallle I limits 
ev,ce Yee 

Parameter Timing Timing Timing I Timing Timing I Timing 
Spec set set set I set set I set 

Number Symbol 1imit no. 1 no. 2 no. 3 I no. 4 I no. 5 I no. 6 
(ns} I (nominal) I (RMW} I (extended} I 

I I I I 

ltwcR Min 120 120* 150 165 140 160 120* 
I 

20 ltwp Min 45 100 45* 50 100 45* 
I 

21 ltRWL Min 45 130 45* 95 125 45* 9980 
I 

22 ltcwL 'lin 45 220 45* 125 240 45* 10005 

23a ltos(CAS)
Min 0 O* ()* 10 O* 

b I tos(1ilrl
I f\li n 0 O* O* 
I 

24a ltoH(CAS)
I Min 45 95 45* 85 95 

b ltoH(WE)
I Min 45 45* 45* 
I 

ltoHR ~in 120 120* 140 165 140 160 120* 
I 

26 ltwcs Min 0 O* O* O* 10 NA O* 
I 

27 ltcRP Min 0 O* 90 60 20 100 65 
I 

28 ltRRH Min 25 90 25* 30 25* 
I 

29 Itcwo Min 50 NA NA NA NA 50* NA 
I 

ltRWD :>lin 110 NA NA NA NA 110* NAI . 

NOTES: * Indicates parameter being tested at specification limit 
NA - Not applicable 

Timing set no. 1, no. 2, no. 3, no. 5, no. 6 - Use V1H min (2.4 V) anrt 
VIL max (0.8 V} and tTRANSITION = 5 ns 

Timing set no. 4 - Nominal timing; will not violate limits if V1H max (li.5 V} 
and VIL min (-1.5 V) and tTRANSITION = 10 ns are used. 

25 
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MIL-M-38510/244B(USAF) 

TABLE IVb. Recommended timing set designation for screening table I limits 
(aev,ce type 03). 

Parameter Timing Timing Timing I Timing I Ti ming I Timing 
Spec set set set I set I set I set 

Number I Symbol limit no. 1 no. 2 no. 3 I no. 4 I no. 5 I no. 6 I 
I Ins) I ( nomi na 1 ) I (RMW) I (extended) I 
I I I I 

la ltRc "1in 345 345* 345* 405 405 I I 
b I Max 10,145 I 10,145 I 

I I I 

2a 
b 

jtR/W Min
Max 

370 
10,145 

370* 

I 

3 
I 
ltRAC Max 
I 

?.00 200* 2()0* 270 :>OO* 200* 

4 I tcAC '.~ax 115 115* 115* 120 115* 
I ! 

5 
I 
ltRP Min 135 135* 140 135* 200 155 135* r 
I 

6a itRAS Min 200 200* 200* 270 240 210 
b I Max 10,000 10,000 

I 

ltRsH Min 115 165 115* 115* 165 125 10,035
I 

8 ltcsH Min 200 335 200 320 370 210 10,035 
I 

9a ltcAs Min 115 305 115* 150 295 130 I 
b I 

I 
Max 10,000 10,000* I 

I-
10a ltRCD Min 35 35* 35* 

b I Max 80 80* 150 75 80* 
I 
I 

11 ltAsR Min 0 O* O* O* 10 O* O* 
I 

12 ltRAH Min 25 25* 65 150 40 60 25* 
I 

13 ltAsc Min 0 O* O* O* 5 O* O* I 
I -,I 

14 ltcAH Min 40 75 40* 40* 85 40* I 75 I 
I I I 

15 ltAR Min 110 110* 120 190 170 12;--i I10" r 
I I I 

16 ltRcs !>lin 0 
I 

17 ltRCH Min 0 
I 

18 ltwcH Min 55 
I 

See footnotes at end of table. 

0* 

O* 

115 

O* 

25 

55* 

O* 

O* 

55* 105 NA 

O* I 
I -r 

()* I 
I-r 

115 I 

---·•-'· 

26 
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TABLE IVb. Recommended t· 
ev1ce ype 

ation for screenin 
. 

table I limits 

Parameter 

Number Symbol 
Spec

1imit 
( ns) 

Timing 
set 

no. 1 

Timing 
set 

no. 2 

Timing 
set 

no. 3 

I Timing Timing 
I set s~t 
I no. 4 I no. 5 
!(nominal)! (RMW) 
I I 

I I, ming 
I set 
I no. 6 
I (extended) I 
I I 

19 ltwcR Min 150 150* 150* 200 180 210 150* 
I 

20 ltwp Min 55 120 55* 55* 115, 55* 120 
I 

21 itRwL Min 
I 

55 170 120 115 175 55* 9970 

22 ltcwL Min 
I 

55 300 120 155 300 55* 10,005 

23a ltos(Usl
I Min 0 O* O* 10 O* 

b Itos(WE)
I Min 0 O* O* 
I 

24a ltoH(Us)
I Min 55 120 55* 105 115 

b ltoH(WE)
I Min 55 55* 55* 
I 

25 lt □ HR Min 
I 

150 150* 140 200 180 215 150* 

26 ltwcs Min 
I 

0 O* O* O* 10 NA O* 

27 ltcRP Min 0 O* 140 95 75 160 100 
I 

28 ltRRH Min 30 NA 30* NA NA 
I 

29 ltcwo Min 80 NA NA NA NA 80* NA 
I 

30 ltRwD Min 160 NA NA NA NA 160* NA 
I 

NOTES: * Indicates parameter being tested at specification limit 
NA - Not applicable 

Timing set no. 1, no. 2, no. 3, no. 5, no. 6 - Use VrH min (2.4 V) and 
V1L max (0.8 V) and tTRANSITION = 5 ns 

Timing set no. 4 - Nominal timing; will not violate limits if VIH max (6.5 V) 
'nd VIL min (-1.5 V) and tTRANSITION = 10 ns are used. 

27 
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4.5.3 High voltage (Vzfo) test of input protection circuits. One input terminal 
of the device under test UT) shall be subjected to a voltage pulse of 150 volts 
from a 100 picofarad source in the following test sequence: 

a. ~easure IIH and I1L at one input terminal of the DUI at 25°C. Also 
measure Ice at 25 C. These measurements shall be made in accordance 
with table III herein. The test limits for a single terminal 
measurement of IIH and IIL shall be ±10 microamperes, maximum. 

b. In the circuit below, charge the capacitor to -150 volts. Then, using
the same terminal of the device as selected above for leakage 
measurements, switch the capacitor to discharge into the device 
terminal. Then repeat the procedure with +150 volts. 

c. Within 24 hours, repeat the Ice, IIH ■ and lIL measurements on the 
same terminal as performed above. At this time a DUT exhibiting 
leakage currents in excess of the specified limits is defective. 

:::::,I 
R1 = Appropriate current 

limiting resistance 

= 1 • 5 krJ ±5%.R2 

= 100 pF ±20%c1 

Power supply voltage= Vzap = +150 Vdc and -150 Vdc 

OUT pin 16 (V 55 } shall be ground potential during 
stress. 

5. PACKAGING 

5.1 Packaaing requirements. The requirements for packaging shall be in accordance 
with MIL-M-3 51 . 

6. NOTES 

6.1 Intended use. Microcircuits conforming to this specification are intended for 
original equipment design applications 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 lot 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 analysis (including required test condition of 
method 5003 of MIL-STD-883), corrective action and reporting of results, 
if applicable. 

28 
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f. Requirements for product assurance options. 

g. Requirements for special carriers, lead lengths, or lead forming, if 
applicable. These requirements shall not affect the part number. Unless 
otherwise specified, these requirements will not apply to direct purchase 
by or direct shipment to the Government. 

h. Requirement for "JAN" marking. 

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

Vee - Supply voltage 
Vss Common or reference voltage mode 

~ Row address strobe, input 
Us - Column address strobe, input 
WRITE or WR - - Read or write input 
DIN - Data-input
Dour- - - - - - - - - IJata-output 

Address inputt~st~r~u~h_A:, _A~D~, _o~ ADRS-
Least significant address bit 

MSB - - - - - - - - - - - Most significant address bit 
Pattern 1 through 10- - Test pattern algorithms 
NC- - - - - - - - - - - - - - No connect 
TS no.- - - - - - - - - - - Timing set number 

6.4 Application and operation guidelines. 

6.4.1 Initialization. The device requires a 100 µs pause and eight pump cycles 
after power up before it will operate properly. Any cycle that performs refresh may 
be used for a pump cycle. 

6.4.2 Addressing. Addressing 1 of 65,536(2 16 ) cells requires handling a 16-bit 
address word. This is accomplished with minimum pin count by multiplexing two 8-bit 
address fields onto the eight address inputs (A 0-A7). The two fields are brought 
on chi.e._j_n succession by the high to low transition of the row address and column 
("JDIT, ~) strobes which activate internal timing generators and latch the address 
information on chip for decoding. 

6.4.3 Read operation. When a valid row address is presented to the address 
inputs, the row address strobe (l<AS) can fall and thereby clock the row address into 
the address latches. After a row address hold time (tRAHl, the column address can 
be presented to the device and the column address strobe (~) can fall to latch the 
column address onto the chip. The WRITE input is held at a logic "1" (high) level. 
The output is in the high impedance state and will remain in that state until access 
time. At access time it will turn on and assume the appropriate level ("1" to "O"). 
A feature referred to as "Gated GAS" is simply a delayed internal signal that is 
gated with the external CAS signal which causes the on chip CAS clock to occur at a 
fixed interval after "JDIT. This allows "'C"E to become active (low) a!!t_time-2..f_ter row 
address hold time (tRAH) has been satisfied hut before the maximum RAS to CAS delay 
time (tRcol without affecting access time referenced tci7t"AS (tRAcl- m can 
occur later than tRCD maximum without affecting device operation but access time 
will be controlled exclusively by CAS which is access time referenced to cXs (tcAcl· 

6.4.4 Write o~eration. The same procedure applies for latching the address 
information on c ip that was explained for the read operation. Data can be written 
into the device in several 'I@_}'_~ In all cases, however, writing is accomplished by
the falling edge of m or \rRTTE" (while ini;S" is low) whichever occurs latest. Data is 
latched onto the chip. 

a. Early write - Data in and WiITit precede the fall of "[IT by a set-up time 
(tDs and twcs, respectively) and remain valid for a hold time (tDH
and twcH). The setup and hold times are with respect to the falling 
edge of GAS. Data out remains in the high impedance state for the entire 
cycle. 

29 



MIL-M-38510/244B(USAF) 

b. Late write - The fall of VJITrr occurs after data in and "CE by a specified
time (GAS to mrrTF delay tcwDl• Data in set-up and hold times are 
referenced to the fall of \./RITE. Data out will contain data from the 
selected cell at access time. If the fall of wiITTI occurs prior to the 
t1CT to WITr delay limit, the state of the data out pin is indeterminate. 

6.4.5 Refresh operations. The basic device constraint is that no cell shall be 
refreshed at intervals exceeding 1.0 milliseconds. There are 256 cells along each 
row in the storage matrix and there are 256 such rows. A normal read or refresh 
cycle refreshes 256 cells in two rows simultaneously. A row address 128 cycle
"burst" every millisecond or a single distributed cycle every 7.812 microseconds at 
each of the first 128 row addresses (i.e., Ao-A6; A7 is a don't care) will 
accomplish complete memory refreshing. A refresh cycle can be accomplished in two 
ways. Either a normal read cycle or a ""'RAS only" cycle will accomplish refresh. The 
RAS only refresh requires less power than a standard RAS/CAS cycle. 

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 1.2.2), and lead material and finish C (see 
3,3). Longer lead lengths and lead forming shall not affect the 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 reliability factors equivalent to MIL-M-38510 device types and 
may have slight physical variations in relation to case size. The presence of this 
information shall not be deemed as permitting substitution of generic-industry types
for MIL-M-38510 types or as a waiver of any of the provisions of MIL-M-38510. 

Military device Generic industry Access 
t,ne type time Refresh 

01 6665, 4564, 2164, 8264 150 ns 1 ms 
02 6665, 4564, 2164, 8264 150 ns 2 ms 
03 6665, 4564, 2164, 8264 200 ns 2 ms 

6.7 Handling. MOS devices must be handled with certain precautions to avoid 
damage due to the 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 and tools. 

c. Do not handle devices by the leads. 

d. Store devices in conductive foam or carriers. 

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

f. Maintain relative humidity above 50 percent, if practical. 

6.8 Changes from previous issue. Asterisks are not used in this revision to 
identify changes with respect to the previous issue, due to the extensiveness of the 
changes. 
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FUNCTIONAL ALGORITHMS AND TIMING SETS 

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 is 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. 

Timing sets are displayed in table IV. Note that multiple passes through the memory 
are required to screen table I limits. The timing conditions and input levels shown 
in table IV are recommended and will properly screen table I limits. Equivalent 
timing sets may be used that serve the same purpose; however, each manufacturer must 
demonstrate that this condition will be met. 

NOTE: Step 1 of all algorithms may be performed initially and if testing is 
continuous (no dead time exceeding 5 ms between tests), step 1 does not have to he 
repeated f~r each algorithm. 

PATTERN 1 

CONTINUOUS READ, DATA BACKGROUND= X-BAR 

This pattern is used to allow the maximum amount of current Ice to be drawn from 
the Vee power supply. It is performed in the following manner with normal cycle
timing: 

Step 1 - Perform 8 pump cycles 
Step 2 - Load memory with background data 
Step 3 - Sequentially read entire memory 
Step 4 - Repeat step 3 as many times as necessary to achieve a reading 

Test time - Undefined 

PATTERN 2 

OUTPUT HIGH IMPEDANCE (toff) 

This pattern verifies the output buffer switches to high impedance (tri-state) within 
the specified 30 ns after the rise of GAS. It is performed in the following manner: 

Step 1 - Perform 8 pump cycles
Step 2 - Load minimum address location with "O" 
Step 3 - Read minimum address location and measure Vol 
Step 4 - Raise CAS and measure VouT > VoL +Q.5 V after 30 ns delay
Step 5 - Load minimum address location with II 1" 
Step 6 - Read minimum address location and measure VoH 
Step 7 - Raise CAS and measure VouT ~ VoH -0.5 V after 30 ns delay 

Test time= 12 x cycle time 

PATTERN 3 

VBuMp/VBOGGLE DATA BACKGROUND= ALL "O" (discharged state) 

This pattern indicates sense amplifier margin by slewing the supply voltage between 
memory writing and reading. It is performed in the following manner: 

Step 1 - Perform 8 pump cycles 
Step 2 - Pause 600 µS ramping Vee to 4.5 V inhibiting a11 clocks 
Step 3 - Load memory with background data 
Step 4 - Pause 600 µs ramping Vee to 5.5 V inhibiting a 11 clocks 
Step 5 - Read memory with background data 
Step 6 - Repeat steps 2 through 5 for background data complement 
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Step 7 - Load memory with background data 
Step 8 - Pause 600 µs ramping Vee to 4.5 V inhibiting a 11 clocks 
Step Read memory with background data 
Step 

9 
10 

-
- Pause 600 µ s ramping Vee to 5,5 V inhibiting a 11 clocks 

Step 11 - Repeat steps 7 through 9 for background data complement 

Test time= (SN+ 8) x cycle time+ 280 µs 

PATTERN 4 

ADDRESS COMPLEMENT, DATA BACKGROUND= ALL "O" 

This pattern produces maximum address line noise and checks the decoder dynamic 
response times. It is performed in the following manner: 

Step 1 - Perform 8 pump cycles
Step 2 - Load memory with background data 
Step 3 Read minimum address location 
Step II 1114 Load minimum address location with 
Step 5 Read maximum address location 

IIStep 6 Load maximum address location with 111 

Step 7 Read minimum address location + 1 
Step 8 Load minimum address location +1 with "1" 
Step 9 Read maximum address location -1 
Step 10 - Load maximum address location -1 with II 1" 
Step 11 - Repeat steps 3 through 10 until a11 address locations have been 

read and loaded with "1" s. 
Step 12 - Repeat steps 3 through 11 reading "1" s and loading II OII S • 

Step 13 - Read memory, all "O" s 

Test time= (6N + 8) x cycle time 

PATTERN 5 

11 0 11MARCHING COLUMNS, INITIAL DATA BACKGROUND= ALL 

This pattern is a good test for sense line imbalance and response plus restore noise 
in addition to multiple selection. It is performed in the following manner: 

Step 1 - Perform 8 pump cycles
Step 2 - Load memory with data background
Step 3 - Write test column complement
Step 4 - Read test column complement 
Step 5 - Write test columns true 
Step 6 - Repeat 3 through 6 for all columns sequentially 

11 1 11Step 7 - Wr1te background data to 
Step 8 - Write test column complement
Step 9 - Read test column complement
Step 10 - Write test columns true 
Step 11 - Repeat 8 through 10 for all columns sequentially 

Test time= (512N + 8) x cycle time 

PATTERN 6 

11 0 11MARCH DATA, DATA BACKGROUND= ALL 

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

Step 1 - Perform 8 pump cycles
Step 2 - Load memory with background data 
Step 3 - Read location 0 
Step 4 - Write data complement in location 0 
Step 5 - Read data complement in location 0 
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Step 6 - Repeat steps 3 throug'1 5 for a11 other locations in memory 
(sequentially) 

Step 7 - Read data complement at maximum location 
Step 8 - Write data at maximum location 
Step 9 - Read data at maximum location 
Step 10 - Repeat steps 7 through 9 for a11 other locations in the memory 

(sequentially) 
II 111Step 11 - Repeat steps 2 throug'1 10 with data backgrounri of al l 

Test time= (14N +8) x cycle time 

PATTERN 7 

STATIC REFRESH (PERIPHERY RETENTION) 

This pattern tests for periphery retention time by attempting to write after a 
lengthy pause. !his test is performed at 110°c (case) only, and is not used to 
measure the retention time of the periphrey circuits, but to insure that they will 
hold for at least 5 ms. It is performed in the following manner: 

Step 1 - Perform 8 pump cycles 
11 0 11Step 2 - Load memory with all s 

Step 3 - Read memory, a11 II 0 11 S 

Step 4 - Pause (stop all clocks) 2 ms 
11 l 11Step 5 - Load memory with all s 

Step 6 - Read memory, a 11 "l II s 
Step 7 - Pause (stop a11 clocks) 2 ms 

"0 11Step 8 - Load memory with a11 s 
Step 9 - Read memory, a11 II 0 11 s 

Test time = (6N + 8) x cycle time + 10 ms 

PATTERN '3 

REFRESH TEST (CELL RETENTION) 

This test is used to check the retention time of memory cells under static an<l 
dynamic conditions. It is performed in the following manner: 

Step 1 - Perform 8 pump cycles 
11 0 11Step 2 - Load memory with all s 

Step 3 - Pause 1 ms (stop all clocks)
Step 4 - Read memory, all 11 0"s 

11 l 11Step 5 - Repeat steps 2 through 4 with all s 
Step 6 - Read minimum address location 
Step 7 - Read maximum address location 
Step 8 - Repeat steps 6 and 7 for 1 ms 

11 l 11Step 9 - Read memory, all s 
11 D11Step 10 - Load memory, all s 

11 11Step 11 - Repeat steps 6 through 9 with all D s 
Step 12 - Read address location 32767 
Step 13 - Read address location 32768 
Step 14 - Repeat steps 12 and 13 for 1 ms 
Step 15 - Read memory, all 11 0"s 

11 l 11Step 16 - Load memory, all s 
Step 17 - Repeat steps 12 through 15 with all "l"s 

Test time= (lON + 8) x cycle time+ 6 ms 

PATTERN 9 

EXTENDED CYCLE TEST (10 µs), DATA BACKGROUND= X-BAR 

This test is user to verify the 10 µs maximum limit on RAS or CAS pulse widths. 
Front and back edge timing is held to normal cycle timing while the cycle is 
increased to allow 10 µs of RAS and CAS active time (low level). It is performed in 
the following manner: 
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Step 1 - Perform 8 pump cycles 
Step 2 - Write data in location 0 
Step 3 - Read data in location O 
Step 4 - Repeat steps 2 and 3 for all other locations in the memory 

(sequentially)
Step 5 - Repeat steps 2 through 4 with complement data 

Test time= (4N + 8) x cycle time 

PATTERN 10 

RAS-ONLY/REFRESH TEST 

This test is used to verify the functionality of the RAS-only mode of cell 
refreshing. It is done at high temperature only and is performed in the following 
manner: 

Step 1 - Perform 8 pump cycles 
Step 2 - Load memory with all "O" s 
Step 3 - Perform 128 RAS-only cycles (CAS WE "1")
Step 4 - Repeat step 3 for 0.5 second 
Step 5 - Read memory, a 11 "O" s 
Step 6 - Repeat step 2 through 5 with a11 "1" s 

Test time= ( 4N + 8) X cycle time + 1 second 

PATTERN 11 

II OIIREAD-MODIFY-WRITE (RMW), DATA BACKGROUND = ALL 

This pattern verifies the Read-Modify-Write mode for the memory. It is performed in 
the following manner: 

Step 1 - Perform 8 pump cycles 
Step 2 - Load memory with background data 
Step 3 Read minimum address location and load with "1" using RMW cycle 
Step 4 Read maximum address location and load with "1" using RMW cycle 
Step 5 Read minimum address location+ 1 and load with "1" using RMW cycle
Step 6 - Read maximum address location -T and load with "1" using RMW cycle 
Step 7 - Repeat steps 3 through 6 until all address locations have been read 

and loaded with "1" 
Step 8 - Repeat steps 3 through 7 reading "l"s and loading "O"s 
step 9 - Read memory, all "O"s 

Test time= (2N + 8) x read or write cycle time+ {2N) x read-modify-write cycle
time 
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