
MIL-M-3d510/292 
30 SEPTEMBER 1987 

MILITARY SPECIFICATION 

MICROCIRCUITS, DIGITAL, CMOS, 65,536-BIT STATIC RANDOM 

ACCCSS MCMORY (SRAM), MONOLITHIC SILICON 

This specification is approved for use by all Depart­
ments and Agencies of the Department of Defense. 

1. SCOPE 

1.1 ScC~o· Tnis specification covers tne detail rel.juireinents for monolithic 
silicon, S, 65,536-bit, static random access memory microcircuits (including those 
with a power down data retentfon feature). Two product assurance classes and a 
choice of case outlines and lead finishes are provided and are reflected in the 
complete part number. 

1.2 Part number. The complete part number snall be in accordance witn MlL-M-J851U. 

1.2.l Device types. The device types shall be as follows: 

Device Device Data Access/cycle 
__!U_!__ organization retention time 

01 65,536/1-oit RA1~ No 55/55 ns 
02 65,536/1-bit RAM No 45/45 ns 
03 65,536/1-bit RA1~ Yes 55/55 ns 
04 65, 536/1-bi t RAM Yes 70/70 ns 
05 dlY2 x 8-bit RA~ Yes lS0/150 ns 

(asynchronous) 
06 dlY2 x 8-bit RAM Yes 150/205 ns 

(synchronous) 

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

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

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

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

carrier package 
X D-10 (28-lead, 1/2" x 1 3/d"), dual-in-line cerdip package 
y C-12 (32-terminal, .450" x .550"), leadless chip carrier 

package 

1.3 Absolute maximum ratings. 

Voltage on any pin relative to Vss - -6.55.CV tv Vee :.s V 
Storage temperature range (ambient)- - - - - - - to +l!>O C 
Maximum de output current- - - - - - - - 50 mA 
Power di~sipation (Pol - - - - - - - - - 1.0 1,/ 

Lead temperature (soldering, 5 s~conds)­ +270° C 
Junction .temperature (TJ)- - - - - - •1so·c 
Thermal resistance, junction-to-case (OJcl: 

Case T - - - - - - - - - 30°C/lfl 
Case U - - - - - - - - - - - - - - - - - :iO ° C/1,/ 

Case X - - - - - - - - - - - - - - - 15•c;1,1 
Case Y - - - - - - - - - - 40°C/I./ 

Beneficial comments (recommendations, additions, delet1onsL and any pertinent data 
/whicn mdy be of use in improving tnis document snould be addressed to: Rome Air I 
Development Center (RBE 2), Griffiss AFB, NY 13441-5700, by using the self-addressed I 

IStanddrdization Document Improvement Proposal (JD Form 1426) appearing at tne end of\ 
!this document or by letter. 

AMSC N/A F·SC 5962 
D!STRU3UTION STATEMEl'lT A. Approved for puolic release; distribution is unlimited. 
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1. 4 R~commended operating conditions. 

Supply voltage ( V c~ l:
Device types 01 hrough 06 - - - 4. 5 V de to 5. 5 V de 

Case operating temperature ranie (Tel- - -55°c to •12s·c 
Data retention supply voltage VgR):

Device types 03, 04, 05, and O - - - - 2.0 V de to 5. 5 V de 
V$S power supply and signal ground - - - - - - 0.0 V de 
H1Bh level input voltage, all inputs (VI H l : 

evice types 01 through 04 - - - - 2. 2 V de to Vee
Device types 05 and 06 - - - - - - - - - - 2.2 V de to Vee .. • 3 

Low level input voltage, all inputs (Val:
Device types 01 through 04 - -0.5 V de to +o,8 V de 
Device types 05 and 06 - - - - - - - - - - - -0.3 V de to +Q,8 V de 

2. APPL! CABLE DOCUMENTS 

2. 1 Government documents. 

2.1.1 Specification and standard. The following specification and standard form a 
part of this specification to the extent specified herein. Unless otherwise 
specified, the issues of these documents shall be those listed in the issue of the 
Department of Defense Index of Specifications and Standards and supplement thereto, 
cited in the solicitation. 

SPECIFICATION 

MILITARY 

MIL-M-38510 Microcircuits, General Specification for. 

STANDARD 

MILITARY 

MIL-STD 883 Test Methods and Procedures for Microelectronics. 

(Copies of the specification and standard required by contractors in connection 
with specific acquisition functions should be obtained from the contracting activity 
or as directed by the contracting activity. l 

2.2 Order of ~recedence. In the event of a conflict between the text of this 
specification an the references cited herein (except for associated detail 
specifications, specification sheets, or MS standards), the text of this 
specification shall take precedence. Nothing in this specification, however, shall 
supersede applicable laws and regulations unless a specific exemption has been 
obtained. 

3. REQUIREMENTS 

3.1 Detail s~ecification. The individual item requirements shall be in accordance 
with Mll-M-3851 , and as specified herein. 

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

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

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

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

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

Continued on page 10 
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(22- LEAD, .300" X 1,26
11 

, DUAL-IN-LINE PACKAGE) 

CASE T 

Inches ITJl1 Inches ITJl1 
.005 0.13 . 125 3. 18 
.008 0.20 .160 4.06 
. 013 0.20 .200 5.08 
.015 0.33 .260 6.60 
.020 0.51 .290 7.37 
.022 0. 56 · .310 7.87 
.060 1. 52 .320 8.13 
.090 2.29 1.050 26.67 
.100 2.54 1. 111 28.22 
. 110 2. 79

r:~:6:7__,__:;}~ 
""1Ll.200 

t _J j ,.....____,_,_l~.320 
,060 f--.llO ,160 .290 
.030 .o9o ,125 

.022 

.015 

(22-TERMINAL, ,290" 

7,2'0 ,.oo. 

I
.490 ±..006 

l_ 

rl 

j 

X .490", LEADLESS CHIP CARRIER PACKAGE) 

CASE Ur 01,+.007• - 007· .o•,

11
.o,o ~.001 

,025 :!:.,006 

±.0031 r-
TYP Inches mrn 

. 003 0.08 

.006 0. 15 

.007 0.18 

.009 0.23 

.012 0.30 

.025 0.64 

.045 1. 14 

.050 1. 27 

.060 l. 52 
15 .071 l. 80 

.090 2.29 

.290 7.37
,009 R .490 12.45
TYP 

,012 R TYP 
(..__ 060+.003 

• -,006 

FIGURE 1. Case outlines. 
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Device types 01, 02, 03 and 04 

22-PI N DIP (TOP VIEW) 

CASE T 

AO 22 Vee 

Al 2 21 Al5 

A2 '3 20 Al4 

A3 4 19 Al3 

A4 5 18 Al2 

A5 6 17 All 

A6 7 16 AIO 

A7 8 15 A9 

Q 9 14 AB 

w 10 13 D 

GND II 12 I 

22- Pl N LEADLESS CH IP CARRIER (TOP VIEW) 

CASE U 

Al AO Vee Al5 

I I I I I I I I 
L..Ji iL.Jl-.J 

- 2 L..J 22 21 r·1A2 _.J3 I 20L_ Al4 
-,

A3 _J4 19[= Al3 

-, ,er-A4 _J5 I.- Al2 

17r-A5 '6 All_j L-

AG AIO
-, 
_J 7 16r-

-, L-

l5r-A7 A9_.J B L_ 

a 

w GND E D 

FIGURE 2. Terminal connections. 
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002 

28- PIN DIP (TOP VIEW) 

CASE X 

MIL-M-38510/292 

Device types 05 and 06 

32-PIN 
LEADLESS CHIP CARRIER (TOP VIEW) 

Vee CASEY 

w A7 Al2 NC NC Vee w E2 

E2 4 3 2 I 32 31 30 

AS 
A6 5 29 AS 

A9 A5 6 28 A9 
All A4 7 27 All 

G A3 8 26 NC 

AIO A2 9 25 G 

Ei Al 10 24 AIO 

DQ7 
AO 11 23 TI 

NC 12 22 DQ7 
DQ6 

DQO 13 21 DQG 
D05 14 15 16 17 18 19 20 

004 
DQI DQ2 GND NC DQ3 D04 D05 

D03 

NC 

Al2 

A7 

A6 

A5 

A4 

A3 

A2 

Al 

AO 

DQO 

DOI 

GND 

28 

2 27 

3 26 

4 25 

5 24 

6 23 

7 22 

8 21 

9 20 

10 19 

11 18 

12 17 

13 16 

14 15 

FIGURE 2. Terminal connections - Continued. 
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Device types 01, 02, 03, and 04 

MEMORY ARRAY 

256 ROWS 

256 COLUMNS 

.--vee 

COLUMN 1/0 CIRCUITS (DourlO 
COLUMN SELECT 

# 

FIGURE 3. Block diagram. 
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Dev_i_ce ty~ 

A9 
A 

AS- • 8 
Al2- • ~~ffi 

a:: 
LI.I 256A7- • ;ito 

A6- • oo::t oo 
0:: 0::, 0:: <..)

A5- • ~a, 
LI.I 256 X 2560A4- • A MEMORY 

A3 ARRAY 
8 

256 
A2 

A 
Al-

z Cf) a:: 5AO- • :EC/lW COLUMN::, W LL 
SELECTAIO- • ....J 0::: LL 

A00::, 
(8 OF 256)Al I (_)~al 

5 

8 

r--- --7 w I I 
I 

G 
I 
I 
I 
I 

El I 
I 
I 
IE2 

8 

L ______J DQ 

I OF 8 

FIGURE 3. Block diagram - Continued. 
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Device type 06 

A9 

a:: A 

AB- • ~w 
8QI.I. 

Al2- o:::~ 0:::• ::, w 256A7- • Cal ::;o 
A6- LI.I(/) oo• a:: (.) 
AS- • :I:(/) LI.I 

256 X 256UIJJ C 
A4- • I- 0::: A MEMORY<c 
A"?;, ..Jo ARRAY<l'. 8 

256 
A2 

A 
Al-

C z (I) a:: 
AO- • ~~~LI.I 5 

COLUMNu=>a::u.. 
AIO- • 1-...Jc1.1. 

A SELECT<( 0 O :::> 
(8 OF 256)Al I 

...JU<(OJ 

5 

8 
r--- --7 w I I 

I 

G 
I 
I 
I 
I 

El I 
I 
I 
IE2 
I -----

8 
DQ 

L 
I OF 8 

FIGURE 3. Block dia_gra_ni. - Continued. 
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Mode 1n IY I Output I Power I [2 (05, 06) lj {05, 06) 

Not selected I High I Don't care I High Z I Standby I Low Don't care 
I I I I 

Write I Low I Low I High Z I Active I High Don't care 
l I 

<I) 

Read 

Data retention (see note) 

Enabled (High Z) 05, 06 

I Low 

I VDR 

I Low 

I High 

I Don't 

I High 

care 

l 

I 

I 

D 
out 

High 

High 

I 
I 

Z I 

Z I 

Active 

Data retention 

Active 

I 
I 

I 

I 

High 

GND 

High 

I 
I 

I 

Low 

Don't 

High 

care I 
I 

I 

3: 

r 
I 
3: 
I 

w 
CD 
(,11 
...... 
0 

---N 
<I) 
N 

NOTE: For device types 03, 04, 05 and 06. 

FIGURE 4. Truth table. 
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3.2.5 Schematic circuits. The schematic circuits shall be submitted to the 
prepariny activity prior to tne inclusion of a manufacturer's device in tnis 
specification and shall be submitted to the qualifying activity as a prerequisite for 
qualification. All ~ualified manufacturers' scnematics snall oe maintained and 
availaole upon request. 

3. 2 . 6 F u n c t i o na1 t e 5 t ::, . Tt1 t' f u n c l i o n a 1 t t' ::. t s t o o t' u 5 ed t o t e s t t II i s de v i c e a r e 
contained in the appendix. If the test patterns cannot be implemented due to test 
e4uipment limitations, then alternate test patterns to accomplisn tne same results 
shall be submitted to the qualifying activity for approval. 

3.2.7 Die overcoat. All devices supplied under tnis specification snall be 
hermetically sealed 1n glass, metal, or ceramic (or combinations of these) pack11ges. 
Polyimide and silicone coatings are allowed as an overcoat on tne die for alpna
particle protection only (not as a substitute for the glassivation layer) provided 
e a c n 1o t ( i . e . , p o 1y i rn i de a n d s i l i c o ,1 e c oa t ed l o t J s n a l l o e s uoJ e c t e d t o a n d p a s s t n e 
group D internal moisture content test. The frequency of the internal water vapor
testing may not be decreased unless otherwise approved bi tne preparing activity. 
The internal moisture content for device class Sand class B after completion of all 
screening shall not exceed 5,00J ppm at +1oo•c. 

3.3 Lead material and finish. The lead material and finish shall be in accordance 
with MIL-M-38510 and b.5 herein. 

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

3.5 Electrical test re4uiremt'nts. Tht' electrical test requirements for each 
device class shal I be the sub~roups specified in taole II. Tne electrical tests for 
each subgroup are described in table 111. 

3.6 Marking. Marking snall be in accordance witn MIL-M-3d518. At tne option of 
the manufacturer, the country of origin may be omitted from the body of the 
microcircuit, but shall oe retained on tne initial container. 

3.7 Microcircuit group assignment. The devices covered by this specification
snall oe in m1croc1rcu1t group numoer 41 (see MIL-M-38~10, appendix El. 

4. QUALITY ASSURANCE PROVISIONS 

4.1 Sampling and inspection. Sarnplin:i and inspection procedures shall oe in 
accordance w1tn MIL-M-38510 and methods SOOS and 5007, as applicable, of MIL-STD-883, 
except as modified nerein. 

4.2 Screening. Screeniny snall be in accordance witn method 5004 of MIL-STD-883,
and shal I be conducted on all devices prior to qu~lification and quality conformance 
inspection. The following additional criteria snall apply: 

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

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

(2) TA= +125°C minimum. 

o. Interim and final electrical test pdrameters snall oe as specified in taole 
JI (see 3.5). 

c. Tne percent defective al lowaole (PUA) snall oe as specified in MIL-M 38510. 

d, For classes Band S devices, post dynamic burn-in electrical parameter 
measurements may, at t11e manufacturer's option, be performed separately or 
included in the final electrical parameter measurements. 

10 
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TABLE I. Electrical perfonnance characteristics (device types 01 through 04). 

Test Symbol Conditions I Device Limits IUnit 
-55°C <Tc< +ll5°C I type I 
Vee= 4.5 Vto 5.5 v I I Min Max I 
unless otherwise specified I I I 

!Active supply current IIce1 1r v1L, Vee 5.5 v 02,03 I 80 IWI 
I (addresses stable) I ITTL I /0 l eve1s r----r 
I I I 01 04 I 60 I 

!Active supply current I lce2 II = V1L, 100 percent duty cycle 02,0.3 80 WI 
~-~I (addresses cycling) I itAVAV = minimum, Vee= 5.5 V 

I I ITTL I/u 1evel s 01,04 60 

!Standby supply current 11sa1 1r = vIH, Vee = 5.s v 02,03 I h I WI 
I (addresses stable) I ITTL I /0 levels r-1 
I I I 01,04 l:i 

!Standby supply current 1 1ssz It= V1H, 100 percent duty cycle 01,03 
I (addresses cycling) I ltAVAV = minimum, Vee= 5.5 V 
I I ITTL I /0 levels 02,04 15 

!Data retention current IIecoR I Vee = 2. 0 V, lo = 0 WI 03,04 600 
I I II= Vee -0.3 I/ 
I I I 

!Output high voltage I lorl = -4 WI, Vee = 4.5 V 01-04 Z.41 V I 
I I I I 

I 
IOutput low voltage 
I 

lloL = 8 WI, 
I 

Ve,:, 4.5 V 01-04 I 
I 

0.41 
I 

V 

I Input leakage IVIN = 0.0 V to 5.5 V 01-04 -5 5 
I ( a 11 inputs l IOther pins= O V 
I I 

IOutput leakage I1oHL IVouT o.o v to 5.5 v 01-04 -10 10 µA 
I I1oLz IT = VIH 
I I I 

IOutput short-circuit IIos IDouT = "Logical l" 01-04 -50 1-135 WI 
I current I !Duration< ls, Vee= 5.5 v I 
I I I I 

I Input capacitance I Vrn = 0 I/ 01-04 5 pF 
I I 

!Output capacitance ICour IV00r = o I/ 01-04 pF
I I I 

IRead or write cycle time itAI/AV ISee figures 6 and 7 02 45 I ns 
I I I 
I I I 01,03 55 I 
I I I 
I I I 04 70 

Read cycle 

!Address access time 
I 

I tAVQV
I 

See figure 6A 02 4:i ns 

I I 01,03 
I I 
I I 04 70 

See footnotes at end of table. 
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TABLE I. Electrical perfonnance characteristics (device types 01 through 04) - Continued. 

Test Symbol • Conditions • IDevice Limits I Unit 
-55 C <Tc< +125 C I type I 
Ve~~ 11".5 V-to 5.5 v I I Min I Max I 
un ess otherwise seecified I I I I 

Read cycle 

!Output hold from address 
I change 

ltAXl}X
I 

See figure 6A 01-04 5 ns 

I 
IChip enable low to chip 
I enaole higll 

ltELEH 
I 

ItAVAV 
I 

ns 

ICnip enaole access time 
I 

ItELQV
I 

02 45 ns 

I I 01,03 55 
I I 
I I 04 70 

IChip enable to output
I active /1:fLl)X 01,02, I 5 

03,04 I 
I 
I 

ns 

IChip disaole to output 
I disc1ble time 

ltrnQz
I 

I 01,02 I 0 35 ns 

I I I OJ,04 I 0 40 

IChip enable to power-up ItrL lCCrlI time 

ICnip disable to power- ltEHICCL
I down time I 

I 01-04 I 0 ns 
I I 

01-04 () 4:, ns 

Write eye 1e 1 

IChip enable to end of 
I write 
I 
I 
I 

/tELWH 
I 
I 
I 

See figure 7A 02 

01,0J 

04 

40 

50 

55 

ns 

!Address valid to end of 
I write 
I 
I 
I 

itAVWH 
I 
I 
I 
I 

02 

01,0J 

04 

40 

50 

55 

ns 

jAddress hold time after 
write /twHAX 01-04 5 ns 

!Write pulse width 
I 
I 
I 
I 

!Address valid to start 
I of write 
I 

ltwLWH 
I 
I 
I 
I 

ltAVWL 
I 
I 

02 

I 01,0J 

04 

01,02 

I O.:l,04 

30 

35 

40 

10 

l:i 

I 

I 

ns I 
I 
I 
I 
I 
I 

ns I 
I 

_____I 

See footnotes at end of table. 
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TABLE I. Electrical perfonnance characteristics (device types 01 through 04) - Continued. 

Test Symbol Conditions I Device Limits I Unit 
-55°C <Tc< +125°C I type I 
Vey= 1.5 Vto 5.5 V I I Min Max I 
un ess otherwise specified I I I 

Write cycle 1 

IData valid to end of 
I write 
I 
I 
I 

I toYWH 

I 
I 
I 

See figure 7A 02 

01,03 

04 

20 

25 

30 

ns 

IData hold time 
I 
I 
IWrite enaole to output 
I hi gh-Z 
I 
I 
I 

ItwHDX 
I 
I 
ltwLQZ
I 
I 
I 
I 

01-04 

02 

01,03 

04 

5 

0 

0 

0 

I 

25 

30 

35 

ns 

ns 

!Output active from end ofltwHQX 
I write I 

01-04 0 ns 

Write cycle 2 

!Address valid 
I low 

to enable ItAVEL 
I 

See figure 7B 01-04 5 ns 

IChip enable low to enableltELEH 
I high I 
I I 
I I 
I I 

!Address hold time after ItEHAX
I enaole I 

02 

01,03 

04 

01-04 

40 

50 

60 

5 

I 
r 
I 
I 

ns 

ns 

!Address valid 
I hiJn 
I 
I 
I 

tu enable ltAVEH 
I 
I 
I 
I 

02 

01, OJ 

04 

40 

50 

60 

ns 

IData valid to enable 
I 
I 
I 
I 

hignltoYEH
I 
I 
I 
I 

02 

01,03 

04 

20 

25 

30 

ns 

IData hold time 
I 

itEHUX 
I 

01-04 5 ns 

Data re ten ti on 

IChip disable to data See figure 8 I 03,04 0 nsItc□ K I 
I retention time I I I 

I 
IRecovery time ltR 03,04 ltAYAV I ns 
I I I I 

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

Test I 
I 
I 

Symbol Conditions 
-55°c <Tc< •1~s•c 
Vee= 4.5 V-to 5.!> v 

IDevice 
I type 
I 

Limits 

I Min I Max 

IUnit 
I 
I 

I 
I 
I I 

unless otherwise specified I 
I 

I 
I 

I 
I 

I High level 
I 

output voltagelVorl 
I 

I Vee= 4.5 
I 

v. lo = - l. 0 mA I 05,06 
I 

2.4 I 
I 

I 
I 

V 

I 
ILow level 
I 

output voltage IVoL 
I 

IVee 
I 

4.5 V, Io 4.0 mA I O::i,06 
I----r---

I 
I 

i:l .41 
I 

V 

lrligh impedance output
I leakage current 
I 

111oz 
I 
I 

I Vee= 
IV1;0 
I 

5.5 V, u/ = 2., V, 
GND and Vee 

1 

I 
I 

05,06 -1.01 
I 
I 

1.01 
I 
I 

µA 

I Input leakge current I Vee 5.5 V, Vi = GNU and Vee -1.01 l.U I µA 
I I I I 

!Standby supply current I 1ccsB1 I Vee= 5.5 V, lo= 0 mA, 05,06 100 µA 
I (CMOS) I IEl/= Vee -0.3 V or E2 = GNO +Q,3 V 
I I I 

!Standby supply current IIccss IVe~= 5.5 V, lo= 0 mA, 05,06 mA 
I (TTL) I IEl/ = 2. 2 V or £ 2 = 0. 8 V 
I I I 

I Enable supply current I lccEN I Vee= 5.5 V, lo= 0 mA, 05,06 5 mA 
I I IEl/ = 0_8 V, ~2 = 2.2 V 
I I I 

I Operating supply current I lccuP I Vee= 5.5 V, f = 1 MHz 1/ 05,06 20 mA 
I I I 

IData retention supply I lccuR I Vee = 2. 0 V, lo = 0 mA, 05,06 
I current I IE!/ = Vee -0.3 V or t:2 = G,~u +Q.3 V 
I I I 

I Input capacitance I GIN I Vee= 4,? V, VIN= uND 12 pf 
I 
I 

I 
I 

ITA +25 C, f = l MHz, 4/ 
,I_Pi_n_s_n_o_t_u_n_de_r_te_s_t_=_G_'.IIT____-,- 05,06 

I I 
I 
I 
I 

I 

I 
I 

I Ve C = 4. 5 V, V l N • GNLJ 
I TA = +25\;, f = 1 Mrlz, 5/ 
IPins not under test GN'iJ 

10 pF 

I l/0 cdµacitance ICJ/0 I Vee" 4.~ V, V110 ~ GND 14 pF 

I I ITA = +25 C, f = 1 MHz, 4/ 
I I ~I_Pi_n_s_n_o_t_u_n_de_r_te_s_t_=_G_N'iJ_____,.. 05,06 
I I 
I I I Vee= 4:~_v. V1;0 = GND 12 pF 
I I ITA = +2o ~. f = 1 MHz, 5/ 
I I I Pins not under test= GND 

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

Test Symbol Conditions 
-5s·c <Tc< +125•c 
vfc = 1.5 rto s.5 v 

un ess otherwise specified 

IDev~ ce 
I type 
I 
I 

Limits 

I Min I Max 
I I 

!unit 
I 
I 
I 

Read cycle 

!Read/write cycle time 
I 
I 
I 
!Read/write cycle time 
I 
I 
!Address access time 
I 

itElLElL 
ltE2HE2H 
I 
I 
itAVAX 
I 

itAVQV
I 

See figures 68 and 6C y 06 

05 

05 

205 

150 

150 

ns 

ns 

ns 

!Output hold after an 
I address change 

ltAXQX
I 

05 10 ns 

!Chip enable accesi time 
I 
I 
I 
IChip enable to output 
I disable 
I 
I 
I 

ltElLQV 
ltE2HQV
I 
I 
ltElHQZ
I 

ItE2L QZ
I 

05,06 

I 
I 05,06 
I 
I 
I 

150 

50 

60 

ns 

ns 

ICnip enaole to output 

I active 
ltElLQX 
jtE2HQX 

05,06 10 ns 

\Output enaole access timeltGLQV 05 70 ns 

I 
!Output hign to output
I disable 

I 
ItGHQZ
I 

05,06 50 ns 

jOutpu~ enable to output
active 

I 
!Address hold time 
I 
I 

itGLQX
I 
I 
ltElLAX 
ltE2HAX 
I 

05,06 

06 

5 

56 

ns 

ns 

Write cycle 

IAddress setup time JtAVWL 
I ItAVElL
I ltAVE2H
I I 

See figures 7C and 7D y 05,06 0 ns 

I 
IChip enaole to end of itElLElH
I write ltEZHEZL
I I 

05,06 90 ns 

I I 
!Write enable pulse width ItwLWH 05,06 90 ns 
I I 

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

I I 
Test Symbol Conditions !Device Limits !Unit 

-55°c <Tc< •125•c I type I 
Yee = l'.5 V-to 5.5 v I Min Max I 

unless otnerwise specified I I 

Write cycle 

I 
IWrite recovery time 
I 
I 
I 

ltwHAX 
itElHAX 
I tE2LAX 
I 

See figures 7C and 7D 6/ 05 10 ns 

!Output active from end ofltwHQX
I write I 
I I 

I 
!Data valid to end of ItDvwH
I write ltDVElH 
I ItovE2L
I I 

05.06 

05,06 

5 

60 

ns 

ns 

!Data hold time 
I 
I 
I 
I 
I 
I 
I 

I twHDX 
I 

ItElHDX 
IT----
1 tE2LDX 
I 

05,06 

5 

10 

10 

ns 

!Write enacle 
I in high Z 

to output ltWLQZ
I 

05,06 50 ns 

!Address unlatcn time 
I 
I 

ItElHE lL 
ItE2LE2H 
I 

06 55 ns 

Data retention 

!Chip disable to data ItcoR See figure 8 05,0b 0 ns 
I retention time I 

!Recovery time 05,06 55 ns 
I 

1/ Typical derating 5 mA/MHz increase in lccOP• 
7/ Device type 05, see figure 66. 

Device type 06, see figure 6C. 
3/ These parameters are provided for information only. Each parameter is characterized at initial 

design and after major process or design changes affecting the parameter. 
4/ 28-pin DIP. 
"5'/ 32-pin leadless chip carrier. 
o/ Device type D5, see figure 7C. 

Device type 06, see figure 7D. 
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F 

i 
AO 
Al 
A2 
A3 
A4 
AS 
A6 
A7 
A8 
A9 
AlO 
All 
Al2 
A13 
Al4 
Al5 

DIN 

I 

Cl 

Rl 
R2 

100 

F 
F/2
F/4
F/8 
F/16 
F/32 
F/64 
F / 128 
F/256 
F/512 

Device 

Burn-in 

kHz square wave(VIH 

F/1024 
F/2048 
F/4096 
F/8192 
F/16384 
F/32768 
F/65536 

F/131072 

F/262144 

0. 1 uF 

480 (:t5 percent) ohm 
255 (:t5 percent) ohm 

MIL-M-38510/292 

types 01, 02, 03, and 04 

inputc; 

min= 3.0 V, v L max 0.4)0 

v+10%0 0 Vee= s.o
ICl Vee 
I 

13 22 

12 RI 

I 64XXI 
2 
3 

STAT IC 4 0our 
5 RAM 9 
6 
7 
8 
14 
15 
16 
17 R2 
18 
19 
20 
21 

10 GND 
11 

-0%J... 

D1N - -
E - -

AO - -
I 

0 

Al5 - -
w - -

I 
0 

..L 

FIGURE 5. Burn-in and steady-state life test circuit. 
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Device types 05 and 06 

...,...__.-1016_ 

FIO F15 NC NC Fl F16 = 
I I I I I I 

< << < < < 
> > > > -> >

A7< Al2< < < W< E2< 

F9 

F8 

F7 

F6 

F5 

F4 

F3 

NC 

F2 

AS 

A5 

A4 

A3 

A2 

Al 

AO 

DQO 

4 3 2 32 31 30 

5 29 

6 28 

7 27 

8 26 

9 25 

10 24 

II 23 

12 22 

13 
14 15 16 17 18 19 20 

~FIi 
A9 

---A,N\,. F12 
All 

Fl4 

NC 
G 

FO 
AIO 

- Fl3 
El 

FO 
DC7 

F2 
D06 

F2 

D D D D D 
0 I< 02< < 03< 04<05< 

> > > > > > 
< < < < < < 
I I I I I I 

F2 F2 GND NC F2 F2 F2 

Fl F0/2, F2 Fl/2, F3 F2/2, F16 F15/2
FO = 10 0 kHz 
A11 Resistors 47k ohms tlQ percent 
Caps = ,OluF tlO percent 

FO 100 kHz F7 0,78 kHz Fl4 ,006 kHz 

Burn-in voltage Fl so kHz F8 0.39 kHz FlS .003 kHz 
Vee 5 V min., 5.5 V max. 
GND 0 V F2 25 kHz F9 0.195 kHz Fl6 .0015 kHz 

F3 12.5 kHz FlO 0.0977 kHz 
Input voltage 1eve 1 s 

VJL = 0 V F4 6.25 kHz Fll 0.048 kHz 
VIH = 4.5 V 

F5 3.125 kHz F12 0.0244 kHz 

F6 1.56 kHz F13 0.012 kHz 

FIGURE 5. Burn-in and steady-state life test circuit - Continued. 
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Device tiees 05 and 06 

NC 
Fl5 

Al2 2 
FIO 

A7 3 
F9 

A6 4 
F8 

A5 5 
F7 

A4 6 

F6 
A3 7 

F5 
A2 8 

F4 
Al 9 

F3 
AO 10 

F2 
DQO 11 

F2 
DOI 12 

F2 
D02 13 

GND 14 

FO = 100 kHz 
A11 Resistors 47k ohms tlO percent 
Caps .OluF *10 percent 

Burn-in voltage 
vee 5 V min. , 5.5 V max. 

GtlO 0 V 

Input voltage 1 eve 1 s 
YJL 0 V 
V lH = 4. 5 V 

F 1 

FO 

Fl 

F2 

F3 

F4 

FS 

F6 

.OlµF 

~GND 

28 Vee 
Fl 

27 w 
Fl6 

26 E2 
Fl I 

25 AS 
Fl2 

24 A9 
Fl4 

23 All 
FO 

22 G 
Fl3 

21 AIO 
FO 

20 El 
F2 

19 D07 
F2 

18 DQ6 
F2 

17 D05 
F2 

16 DQ4 
F2 

15 DQ3 

F0/2, F2: Fl/2, F3 F2/2, Fl6 FlS/2 

100 kHz F7 0.78 kHz Fl4 .006 kHz 

so kHz F8 0.39 kHz FlS .003 kHz 

25 kHz F9 0.195 kHz F16 .0015 kHz 

12.5 kHz FlO 0.0977 kHz 

6.25 kHz Fll 0.048 kHz 

3.125 kHz Fl2 0,0244 kHz 

1.56 kHz Fl3 0.012 kHz 

FIGURE 5. Burn-in and steady state life test circuit - Continued. 
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READ CYCLE I (WHERE EIS ACTIVE PRIOR TO ADDRESS CHANGE, W = HIGH) 

tAvAv ---...i 

ADDRESS VALID 

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

E (CHIP ENABLE) 

t ELQX 

Q (DATA OUT) 

FIGURE 6A. Read cycle waveforms (device types 01-04). 

READ CYCLE 1: W, E2 HIGH: G, El LOW 

tAVAX --~ 

0 

t._A_v_ov ......,___ .........____Q ____ ............ o_A_:_:_~_x_...~fl'--'"- D_A_T_A_2_ __,_XXXX)(X-"'-"--"-"--"--'--

READ CYCLE 11:WHIGH 

tAVAXJ.. 
A -~ 

tAvav1 ... 

El 

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

~------ tEILEIL, tE2HE2H 

El 

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

WRITE CYCLE 1: (W CONTROLLED, WHERE~ IS ACTIVE PRIOR TOW BECOMING ACTIVE) 

~---- tAVAV 

W (WRITE ENABLE) 

tovwH 

D ( DATA IN) DATA VALID 

I ◄ ,..I twHox 
---HIGH Z ___....,©X>X 

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

WRITE CYCLE 11: CONTROLLED BYEI 

"t AVAX 
I 

A xx :k 
f.of-

w 

El 

E2 

tovEIH 
D 

_.,j tAVEI L tEILEIH t El HAX 

tEIHDX :)::= 
11/; 

~ 

WRITE CYCLE Ill: CONTROLLED BY E2 

A 21~t-Av_E_2_H____ : ::::2L -------"1LE2LAX., k 

O--------E 'tDVE2L 
~E2LDX f:=,_ 

E2------'1 

FIGURE 7C. Write cycle wavefonns (device type OS). 

22 
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WRITE CYCLE I: CONTROLLED BY W
~J------- tEILEIL,tE2HE2H 

WRITE CYCLE II: CONT ROLLED BY El 
tEILEIL 

A 

tEJLEIH 

w 

El 

E2 r tovEIH tEIHDX ~ 
D 

WRITE CYCLE Ill: CONTROLLED BY E2 

te:2HE:2H 

A 
:..., ._.,

-•fAVE2H 
I 

¼2HE2L 

w \ /,I --I\' 

I ~ tE2HAX 
IEl \ I 

E2 

I 

~1.DVE2L tE2LDX 

D ( 
I r=I 

FIGURE 70. Write czcl e waveforms (device t):'[!e 06). 
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WRITE CYCLE 2 (E CONTROLLED, WHERE WIS ACTIVE PRIOR TOE BECOMING ACTIVE) 

~---tAVAV -----~ 

A (ADDRESS) ADDRESS VALID 

(CHIP ENABLE) 

~ tELWH 1-­
tAVEH ~-

W (WRITE ENABLE:.) ~ I ~XXXX> 
I r-tDvEH+J r---tEHDx 

D (DATA IN) ...................,,.......,..........,...,,...,.XDATAVALID XXXXx'.XX)<X)~-

----to,.l i.,;;.::= t ELQZ 
Q (DATA OUT) --D-AT_A_U-ND_E_F__I_N_E_D"')\.---- HIGH Z ----

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

1--111'---- DATA RETENTION MODE ----11-i 

Vee 

tcDR 

VDR+0.2V~E~VDR 0.2V
'-------------------z.2 V 

FIGURE 8. Data retention timing. 

24 



MlL-M-.Hl510/l9Z 

4.3 Qualification inspection. Qualification inspection shall be in accordance 
with MIL-M-38510. Inspections to be performed shall be those specified herein for 
groups A, B, C, and D inspections (see 4.4.l through 4.4.4). 

4.3.l Qualification extension. When authorized by the qualifying activity, for 
qualification 1nspect1on, 1f a manufacturer qualifies to a faster device type which 
is manufactured identically to a slower device type of this specification, the slower 
device type may be part I qualified by conducting only group A electrical tests and 
submitting data in accordance with MlL-M-Jd51U, appendix D (i.e., groups B, C, and D 
tests are not required). 

4.4 ~uality conformance inspection. Quality conformance inspection shall be in 
accordance with MIL-M-38510 and as specified herein. Inspections to he performed
shall be those specified in method 5005 of MIL-STu-dd3 and herein for groups A, B, C, 
and D inspections (see 4.4.1 througn 4.4.4). 

4.4.1 Group A inspection. Group A inspection shall be in accorddnce with table 
of method---S-005 of M!L-STD-883 and as follows: 

a. Electrical tests shall be as specified in taole II herein. 

b. Subgroups 5 through a for class Sand subgroups S dnd 6 for class B, of 
table I of method 5005 of MIL-STu-ddJ shall be omitted. 

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

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

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

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

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

d. End-point electrical test requirements shall be as specified in table II 
herein. Delta limits shall apply only to subgroup 5 of group B in~p~ction 
and snall consist of tests specified in table I~ herein. 

4.4.3 Group C ins~ection. Group C inspection shall be in accordance with table 
111 of method Soos o MIL-ST0-8ti3 and as follows: 

a. End-point electrical tests shall be as specified in table II herein. 

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

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

(2) TA= +125°C minimum. 

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

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

ILinel 
I no. I 

MIL-STD-883 
test 

l 2 
I Class S device I Class B device 
,-----,-1-,1..-::a-i:-o-r'Ie::-=-:-r37r1,-,.1a""'5:,.,J-=e-4r7n1-.,..,1e,....,s-rt----..;lr----.......;,;..:a~b:;.:Ie:.....:,3...,..7:;:..;11;..:a~b:;.:Ie~4...,../r-1-.,-e-st.--~I 

I 
I 
I 

I 
I 
I 

requirements IReferencel 111 - I IV 
lparagraphl subgroups! delta 
I I I limits 

lcircuitlReference I III - I IV - lcircuitl 
!figure !paragraph lsubgroupsl delta lfigure I 
I I I I 1imits I I 

I Interim electrical 1, 2, 7, 1,2,7, 
I parameters 9, 10 9, 10 
I metnod 5004 

2 !Static burn-in 
I metnod 1015 

3 ISame as l i n e 1 
I 

4 !Static burn-in II 
I method 101 S 

5 ISame as line 1 
I 

6 !Dynamic burn-in 
I method 1015 
I 

14.2a 
14.5.2 
I 

5/ 3 14.2a 
14.5.2 
I 

y 3 

7 ISame 
I 

a s l i ne l I4. 2d 
I 

l* t. 14.2.d 
I 

l* t. 

8 !Final electrical ll*,2,J-;-4, ll*,2,3,7,1 
I 
I 

parameters 
method 5004 

17,8,9,10, 
111 

18,9,10,111 
I I 

6 6 
9 IGroup A test 

I relluirements 
14.4.l 
I 

11,2,J,il,9, I 
110,11 I 

14.4.1 
I 

I 1, 2,3-;4, I 
17,8,9,10, I 

I method 5005 I I I I 111 I 

10 /croup O test 
I requirements 
I metnod 5005 

I 
14.4. 2 
I 
I 

I 
I 
I 
I 

1 
I 
I 
I 
I 

I 
14.4.2 
14.5.3 
I 

I 
I 
I 
I 

l 
21 

I 
I 
I 
I 

11 !Group C Pnd-rnint 
I electrical 

14.4.3 
I 

1,7,9 

I 
I 

parameters 
method 5005 

I 
I 

12 luroup D end-point 14.4.4 1,7,9 14.4.4 1,7,9 
I electrical I I 
I parameters I I 
I method 5005 I I 

1/ Blank spaces indicate tests are not applicable. 
7/ For subgroups 9, 10, and 11, only the worst value measured per device need oe recorded when 

variables data is required (e.g., during qualification). 
3/ (*) indicates PDA applies to subgroup l (see 4.2cl. 
7+/ (6) indicates delta limits shall be required, and delta values shall oe computed with reference to 

either the initial recorded electrical parameters (see 4.5.3), or to the previous interim electrical 
parameters, as indicated to the qualifying activity. 

5/ 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. 

6/ For subgroup 4, see 4.4.lc. 
?./ Indicates also applies to electrostatic discnarge sensitivity tests. 
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TAl!U. 111. t.roup A inspection for tlevice tyves Ol and 02. 1/ 
. __ T____I___ -T----i-------r--,----r-

I Ir 
I I I MIL- I Cases! l I {. I j I 4 I 5 6 1I I I 8 I 9 hl I 11 12 I 3 I 14
I ~_;uO~rnup i Synho I I S 10. ~HJ I l , U I I I I I I I I
I I I method r-- -
I I I I Tes l I Au I AJ I A2 I AJ A4 I I I)A5 A6 A7 I I ll ull!l I r J 0 I A8I I I I no. I I I I Ir-------r-----r-----,--r i-----
I I !LC I I JOu5 J l I l./ I ii I 2/ I 2/ I l/ I ZI l! I 2/ I J/ I 2/ I GNO I 0.4 I I l/ I 2/I l L • • 2'> -~ llccz I I 2 I 5/ I 5/ 21 I 21 I I y .21 ~/ I 21 I ~/ I 5/ I I 0.4 I I 21 I :?:II I I I I I -
I I 

I I I,--r 
I I Isa1 I I 3 I 21 I l./ 2/ I 2/ I 2/ I 2/ 2/ I 2/ 3/I I 2/ I I Z.2 V I 2/ I 2/I I 1sa1 I I 4 I -5/ I 'St 21 I 5/ I 5/ I :if :if I 5/ I J/ I >/ I I 2.2 V I >/ I )/I I I I I I I - I - I - -

I 
-

I - I - I I I - -
T 
IIJL I JOU9 I 5 I GNU I 5. '> V ,.S V I 5.5 V I 5.5 V I >.5 V S.5 V I 5.5 V I. . . I 5. 5 V I I 5.5 V I 5.5 V I 5.5 VI I I b I 5., V I ullU 5., V I I I . . .I I I I I I II I T I I 5.~ V t;NU I I I I I I I I I II I 8 I I 5. ~ V I GNO I I I I I I I II I 9 I I I 5.,. V I GNtl I I I I I j I II I IO I I I I 5., V I GHD I I I .. I I. I II I 11 I I I I t;NUI >. 5 V I I I I I. I II I 12 I I I I I 5,5 V I GNO I I I I I I

I I I I I 5.5 V I I ullO I I I II I lJ I . 
I I J 4 I I I I I I I I I 5. ~ V I I GlfD I II I 15 I I I I I I I I I I I 5.5 V I GIIO II I 16 I I I I I I I I I I I I 5. 5 V I GNO

I I I I I II I 17 I .I I I I I I 5. 5 V.I I 18 I I I I I I I .I I I I I II I 19 I I I I I I .I I I I I I II I 20 I I I I I I .. I . I I I I I II I n I I I I I I .I I I I I I II I 22 I I I I I I . I . . .. . . I I I I I II I I 23 I I I I I I . ., , I I I I I I II I I I I I I I I f I j I I 
I 3010 I l.4 I 5.5 V I GNO I GNO GHO .111,1 I . I GND. I GNO. GND. I GNU. I I GNO I I GNU I GHO I GNDI I 25 I GNU I 5.S I I GNU I I I . . 

I 
. 

~ I I I I I II 26 . ::,:I I I I I GIIO I 5.5 Y I I I...;J I I I I I I I I ,....I I I I 27 I I I uND I 5. 5 v I I .I I I I I I I II I 28 . :3:I I I I I I GNO I 5. 5 Y I I. . I I I I I I II I I I 29 I I I I I GND I 5.5 V . . w 
a,. . . l . l I I I I l lI I I I D I I I I I I liNO 5.5 V I I I I . I I I I 
V' 

0I I I I 31 I I I I I I bllD I S.5 V I . -....I I I I I II I I I 32 I I I I I . I . I GNU I I 5.5 V I I I I I "' . . . ~I I I I Jj I I . .I . I I I I I I GNIJ I I 5.5 Y Ii I I I J4 I I I I I I. . I I I I I GHD J 5.5 YI I I I 35 I I I I I I . . .. . . . I . I I I I GND I 5.5 VI I I I 36 I I I I I I I I I I . I . 
I GIID.I I I I 37 I I I I I I I I I .. . I I II I I I J8 I I I . I I . I . I . I 

. 
I . I . I . II I I I J9 I I I I I I . . I . . I I . . II 

I 
I I I 40 I I . I I I I . I . 'I I 'I .I II I I 41 I I I I I I. . . I I I I I II I I I 42 I I I I I I I . I I . I I . II I I I I I I I I I I I I I I II 
llou I 3020 I 43 I I I I I I I .I I t.110 I I Z.2 Y1 I 3021 44 .I I I I I I I I I 5. ~ V 

' ': oHl I I 
I I I 2.2 Y 

T 
I Vol I :xJo7 I 45 I 6/ I 6/ I 6/ I 6/ I 6/ I 6/ I 6/ I 6/ 6/ .I I 6/ l I 6/ I 6/ I 6/I 3006 I 46 I 7/ I I "!_I .jvoH !J I "!_I I 21 I '"!_I I 7/ I '"!,I I '"!,I I 7/ I I 7/ I 7/ I 7/

I I I - I I I I I I - I I - I - - -
I I Sa•e tests as fo, subgroup I, except fc • •12s•c 
I Ir -
I I ,a.,e tests as fo, subgroup I, except re • -S5°C! ______J 

s~e footnotes at end -0r device types 01 and 02. 



TAIILE 111. Group A inspection for device t1_pes 01 and 02 • Continued . .Y 
T----------r-----T 
I I I MIL- I Cases! 15 16 I 7 I 18 I 19 I 2v I 21 I 22 I I I Test l 11Al tsSub~roup I Sy!llbo; ISTD-883 I T,U I I I I l I Algorl thra I Measured I I UnitI I method f-- I see I tenninalI I I Test A9 AIO All I All I A13 I Vee I appendh l I Hin Hu 

I I 
I A14 I ,,s I I II I I no. I I I I I II I I I I I I I I i I I Il l 1cc I I JOv5 I l 21 l/ 2/ I l/ I u I l/ I l/ 5.5 V I 

T( = •z~.-c 1 I I z 5/ . I v._c I I 4/ I 
: cLZ 11 11 I 11 I 11 I !I I 11 I I I I - I ""' I I I I I I I I I II I I I I I I I11 SBJ I I 3 ll 2/ 2/ 2/ I 2/ I 2/ I l/ I I . I I .l1suz I I 4 '5! y I 

I 

"i_l '5/ 5/ I 5/ I '5/ I .I I II I I - - - -l I I I I II I i I I I I I I II I IL I ~09 I 5 5. 5 V 5.~ V I 5.; Y 5.5 V 5.5 YI ).5 Y I ,.s V I. . . I I -5 5 II I I 6 . I . I . I . . I I :0 I . . 
I -~ I I I 7 I l I . 

I 1 .. I Az I II I I s . . . .I I I 't. I I A3 I II I I 9 .. I . I I I I I A4 I I II I l 10 I I I . . .I I I I
II I I I . . . . I A5 I I I 

I I I I. . . . . I A6 I I I12 I I I I I I I I I I I. . ~1IJ I I I . I I I I I w I I I14 I I . 
15 I I . . . I I . I . I I r I . I . I

I I I I I D I. . I I16 I I . . . .. . . . I I I I I As I I Il 7 I GND I . 
18 . . . I I I I I Ag I I II 5. 5 V I GND. I I . I I I Alo I
19 I I 5.5 V GNO I I. I I I I All I.20 I I I 5.J V I GND I I I I. A1zI I I ll I I I I 5.5 V GNO I I . . I. . . AIJI I I a I I I I I 5. 5 Y I liNIJ I . I .. . I II I I ZJ I I I I I 5.5 Y I liND . I "1• . . .I A15 II I I I I I I I I I I II I I I I I I I I I I I11 In I .3010 I l4 I GND l GND I lil,!D l GND I GND I ulll) I . . 

I I l 25 . I . . . . I Ao . . I ~I I I I I I. Al II I I 26 I I I I I I I . I 
';-. . . Al. 

,.,, I I I I l1 I I I I I I . . 1~ . I AJ I wl I I Ztl . . .I . I . I I I I I A4 I "'.,,
I I I 29 I I I I I I . I 

...... . . I A5I . ~I I 30 I I I I I I I I . . 
N. . . . AtiI I I JI I I I I I . . ..,. l I ~, II I I I J2 I I I I I . I I w . . . "' 

I I I I 3J I I I I I I I £ . . I . . I II I I J4 . .I I I I I l. . . I I 0 I II I I 35 .I I I I I I .. . . I I As I II I I I J6 5. 5 Y I I I I I . .. . . . . . A9 I II I I I 37 GND I 5.5 V I I l I 
I 
I 

I 
I . . .. . . Alo II l I I JS I uND I 5.5 V I I I I I . .. . . . "11 II I I l 39 I I GIID. 5.5 V I I I I I . . . I. "12I t I I ~ I I I GNll I 5.5 Y I I . I . . . I. . I A13I I I I 41 I I I I GNO I 5.5 Y I I . . .. . . . . I A14 l II l I l 42 I I I l I GHil I ,.5 Y I . .I A15 I II I I I I I I I I l I I I I II I I I I I I I I I I I I I II Jo20 I 43 I I I I I I I I I Q -10 I 10 .I IJou 3021 I 44 I I . .l OKZ I I I I I I I I -10 I 10 

I 
II l I I I I I I I I I I I I 

I YoL I 3007 I 45 I 6/ I 6/ I 6/ 6/ I 6/ I 6/ I o/ I 4.5 V I I 0.4 y . 
I VOii I 3006 I 4,; I 7/ I 7/ I "!_I ?./ l !.t I !./ I ?./ I 4.~ V I I I 2.4 I I y-I I I I I - I I I I I I I I I 

See footnotes at end cf device types 01 and 02. 



TABLE Ill. Group A Inspection for device types Oland Ol - Continued. ]J 

r- - 1 , , ,1 1 
I I I MIL- I Cases! 5 6 8 9 10 11 12 13 14 
I Subgroup I Symbol IST0-883 ~l_1T~,!:!.,U~l--~----+---i----i-----+---i----+---i-----+----+----+---t--7--1I I I 11ethod 
I I I I Test I Ao At •2 A3 A4 A5 A6 A7 Q II' GNO '( 0 Ae 
I l I I no. I 
r
I 4 IC1N JOll 47 8/ 8/ /JI 81 8/ 8/ 81 81 8/ 81 G~D 8/ 8/ 8/
ire. •25•c ICour 3012 4!! "SI !I "SI "SI ii !I !I !I "SI "SI "SI 
I I 

!I !' 
I 
I llos I 3011 49 9/ '!! '!_I '!_I '!! '!_I '!/ '!_I '!_I '!_I '!_I '!_/ '!! 
I I I 

I 7 11/0 IF'unc­ !i) .!QI .!QI .!Q,/ .!QI .!QI 101 ~I 10/ . I 101 .!!!_I 10/ .!QI IOI 
ire. •zs·c I ltlonal - I -
I I !test I 

I 8 • I • , 
ITc • -55 C I Same tests as for subgroup 7, except at both Tc. -SSC and •125 C. 
I and I 
IT( • • 125•c 1 

I.----------:'--~--~-~~-~--~-~---,--r-----,---,---,----,----,--,----.--.-----,,--, 
I 9 I Table 51 111/ 12/111/ 12/1 lll 1211111 12/ 111/ 12/ Ill/ Ill 111/ 12/111/ ll/1 !_;I 111/ 12/1 GNu 111/ 12/ 111/ 12/111/ 12/ I 
!Tc • •zs·c Iac pa- 52 1- •-1- •- ,-.- 1- •- ,- •- 1- •- 1- •- 1- •- I ,-.-, 1- .- ,- .- ,- .- I 
I 1rameter SJ I • I • I • I • I • I • I • I • I I " I I " I • I • I 
I I )41 I 1"1 l"l"I l"I I I I • I I " I 
I I 55 I I I " I " I • I I I I I • I I I " I " I 
I I !>61 I I 1•1•1•1•1•1 I I I • I " I • I 
I I 57 112/ 14/1 ll/ 14/ 112/ 14/112/ 14/112/ 14/112/ 14/1 ll/ 14/112/ 14/1 112/ 14/ I 112/ 14/ 112/ 14/112/ 14/1 
I I 58 ITZI TS/ITZ/ IS/111/ TS/111/ Il/ JTZI TS/ ITZ/ TS/ llZ/ TS/llZI 1'5/1 rIZ/ TS/I 111/ TI/11Z/ TS/ITZ/ TI/I 
I I 59 ITZ/ To/lTII To/Int To/lTI/ Il/lTI/ TotrU/ To/lTZ/ To/lTZ/ Toti rm ro11 ITZ/ To/lTZ/ Tii/lTI/ To/I 
I I 6J ITZ/ ll/1111 ll/ 111! ll/lTZ/ ll/ 1TZ/ ll/lTV ll/ llZ/ ll/111/ TI'/1 !Tl/ ll/1 ITZ/ TI'/111/ ll/lTU TT/I 
I 61 rrz, TitrIZ/ TI/rIZ/ Il/llZ/ TI/ITZ/ TS/IIZ/ TS/ITZ/ TSIITZI TS/I 111/ TS/I llZ/ TS/ITZ/ TS/ITl/ TS/1 
I 'I 62 ITZ/ Tii/lTl/ Tii/111/ Tii/lTZ/ Tii/lTZ/ To/lTZ/ Tii/111/ Tii/llZI Tl,/ I ,-ITZ/ -,To/I ,-ITU To/lTZ/ To/ITU To/I -,- -,- -, I I ,- - ,- - 1- - ,- - 1- - ,- - ,- - ,- - I 

~ ,..10 I Same tests as for subgroup 9, except Tc • •12s•c 
' 'f..., 

N 11 I Same tests as for subgroup 9, except Tc • -5) •c ~ •L' 

~ 11 Pins not designated may be high> 2.4 V, low< 0,8 Y, or open. 
1.i lest Is done with addresses held-stable and aTl Inputs held at Yll. 0.4 Vind v1H • 2.2 Y. 
Ji Outputs open. 
41 Use 1 lmlts listed In table I. 
,; Al 1 Input levels and timing edges are set to table I lhwlts with redd cycle timing; VlL • 0.4 Y and VJH • 2.2 Y. 
bi An Input preconditioning logic sequence shall be applied that results in a logical •.i at tne output to oe measured. Logic input levels and 
- forcing current durln~ measurl!tll!!nt shall be: v1L • O.d Y, YJH. 2.2 v. and loL. 8 IIIA. 
7/ An Input preconditioning logic seQUence shall be applled that results In a logical •1• at the output to be measured. Logic Input levels and 
- forcing current during measurement shall be: YJL • 0.8 Y, YtH. 2.2 Y, and IoL - -4 mA. 
8/ See 4,4.lc. -
'9/ Data out. "logic high"; test duration I second maxi-. 

10/ Using the specified algorlttn, an ac functional test Is perfomied using v IL. 0.8 'i and Y1o1 • 2.2 V. 
TT/ Input levels are VIL • 0 V and VIH • 3.0 Y. 
TI/ Multiple tl•fng sets shall be wsed so as to test all timing parneters Indicated on figures 6A, 7A, and 78 to the oafnl..,.. and mul11111111 
- lf•lts specified In table I. 
lJ/ Output loaded with load specified on figure 9. Output reference level • 1.5 Y for all tests except tEHQZ and twl.QZ where transition 
- Is measured at •0.5 V departure from the steady-state voltage. 
14/ In put 1 eve ls a re YI l • - I. U V and V1H • 6. 0 Y. 
TS/ Input levels are Yn. -1.0 Y and YIH • J.o Y. 
Tbi Input levels are Yn. O Y and VIH • 6.0 Y. 
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terminal 
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!Each input I pF 
I Each output I pF 
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1Ios 
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I 7 
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50 .!QI .!QI QI iJ/ IOI JOI IOI 4.5 V I Pattern 3 
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~ 41 

I I I test I 
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I Tab1 e 
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51 
5l 
53 

1111 12/1111 121111/ 12/1111 12/111/ 12/111/ 12/111/ lUJ 
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i " I • I • I "' I • I • I • I 

4.5 V I Pattern 1 
!Pattern 2 
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I ,4 I I I I I I I I !Pattern 1 
I 55 I I I I I I I I !Pattern 2 
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I 57 
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62 

112/ 14/112/ 141112/ 14/112/ 14/lll/ 14/lll/ 14/112/ 14/I 
!TI/ 15/ ITI/ TS"! !TI! El ITV El ITZ! T5/ !IV 15/ ITZ/ T5/ I 
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IT2/ Tl/lTZ/ ll/lTZ/ ll/lTZ/ ll/lTZ/ Ri ITZ/ ll/ rrz, Tl/I 
ITZ/ TS/ITZ/ TS/ IT2/ T5/ITZ/ T5!11Z/ T5/ 11Z/ TS/ITZ/ I5/1 
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1- -,- -,- -,- -1- -,- -,- -, 
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I 
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i AUl.l ! 1J1-1..h.1p_A insµer::t1~n tc;r-_ue,.-ice types OJ ano U4. 1/ 
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I I 
i I M; '- - l Coses! I J I 4 8 lO ll 12 13 14~,u0\y •uJ St'l'Dol \ST~-dnJ I T 1 iJ ! ! I 

I metnor1 r--1----,----~------_;__------;.----;---.;-----;-_---:---_:---~--~---;-
1 Te, t I Ao ! ~ l A z I A3 A4 A5 A6 A7 \l GNO r D AdI no. I I 

--1-----i-------r-
.lvlJS I I I 2/ I l./ 1 l! I 2/ 2/ Z/ 2/ l_/ J/ 21 GNO 0.4 V 2/ 2/2 I 5; I 5/ I 5/ I 5/ 5/ 5/ 5/ >I }/I - -- 5/ 0.4 V "5/ 5/ 

2! 2/ 2/ 21 ;_; 2/ 2/ 2/ JI 21 2.2 V 21 ll,: '5/ '5/ r:;; SI 5/ 5/ 5/ I:' ~I 2. 2 V "5! 5/ 

i 1 i l 
l 

)JIJY GNU 
5.:, V 

8 
9 

lu 
ll 
12 
l J 
14 
b I 
16 
ii 
J,j 
I y 
ZU 
n 
22 
23 

r 
11,, 31) l0 24 5. 5 V 

25 GNU 
0:6 
27 
.'8 
29 
XI 
3 i 
JZ 
JJ 
J4 
35 
Jb 

! JI 
38 
39 I 
4] 

4 l 
42 

5.51 
t,NU 

5.SV 
5.:, 'i 

5.? V '.i. 5 V 5 .5 V 5. 5 V 5. 5 V 5. 5 V 5.: V s.? 5. S V 

,. , " <>HJ 
5.:, V GNO 

, . 5 V GNu 
S., V GNO 

"· S V GliO 
5. 5 V GND 

5.5 V tiNO 
5. 5 V GN0 

5. 5 V GMO 
S. 5 V GNO 

5. 5 V 

t,NJ l 
5.:, V I 

GliU I 

(;Ht) 

liNlJ 
5. 5 'f 

G~D 

tJIO 

5.; V 
GNLJ 

G/10 

:, . 5 V 

li~U ~o I 
I 
I 
I 
I 

GNO GNO GN!l GND GND 

~ 

~ 
GNO 5. 5 V I c.. 

GN<J V I ~ 

I 5. 5 V ~ I 
I 

GNu 5. 5 V 
GNO 5. 5 

~ 

I uNU 5. 5 V 
1 
I 

G~O ,. 5 V 
GNO 

I 

3020 
i 302 l 

~r---
1 .J.JU/ 
I }0 1J6 

43 
44 

45 
4o 

6/ 
71 

bl 
71 

o/ 
7/ 

6/ 
l/ 

I 6/ 
7/ 

6/ 
7/ 

6i 
7/ 

6/ 
7/ 

GND 
5. 5 V 

6/ 
71 

6/ 
71 

2. 2 V I 
2.2 V I 

I 

6/ I 
I_/ I 

ti/ 
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6/ 
71 
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1A~lf I G_rc_ul'_ ~__!_rsp,:ttion_!_o__r___d_<>_v_~___typ!'_S_~_n_d___(l.4 - (ontinupd_ II 
- l -- - i-----r- r- T ----r- -- - ---r----i--- r--,--- -i- ------i------r- -----1-- -- 1 

1 1 MIL- I rasesl I'. I 1n I 17 IR I 19 I 20 I 21 I 22 I I I Te, t 11 mI ts I 
I "yroor,1 i'TD-RRJ I T_,U I I I I I I I I Alqorlthm I Mea<ured I : I/nit II I method r - -- _T___ l - --• r------7----- I 7 (~ee I terminal 1--i---- I 
I I I Te, t I A9 I Arn I A11 ; A12 I A13 I A14 I A15 I '/cc I appendix) I I Hin I Max ' I 
I I I no. I I I l I I I I I I I I 

I Irr1 Jon\ 21 21 I 2/ 2/ 2/ 21 2/ I. 5 V V~c !I tnA ' I·IS• r 5/lieu 1 ~/ ! ~/ ~I ~ 5/ ?_/ I
I I I1--1 
I lsA l I I 3 2/ 2/ I 2/ 2/ 2/ 2/ 2/
I r,Rt I I · 4 y ~I I y y y !I ~I
I I I 

l IL 3009 5 I. 5 V 5. 5 V I 5. 5 V 5. 5 V I 5. 5 V 5.5 V I 5. 5 V Ao -5 "A I6 • I • II • IAt7 I I I • IA2
8 I I I • IA39 I I I • IA4

IO I l I • IA5ll I I I • IA6!2 I I I • I 
l 3 I I I ~7 • I 
l 4 I I I r • I 
I 5 I I I D • I 
!6 I. I I A9 • I 
!7 GND I I • II A9
18 5. S V GND I I I • I"'1019 5. 5 V I GND I • II All 
20 I 5.5 V GNO I I A1z • I 
21 5. 5 V I GHO • II A13 
22 • I 5. 5 V GND I • IA14
23 I 5. 5 V GND • I"isI I 

3010 24 GllD G~D GIID~D G~D ~D G!!D • I 25 I
26 ~ I 

• IAz I I27 A3 I I • I 
28 A4 I • I .:!;::: I29 • IA5 I I
30 A6 -I I • I f 
31 A7 I • I w 

32 ll • I ~ I
33 r I • I 
34 0 • I ~I35 • IA9 I36 5. 5 V I • IA9 I
37 GND 5. 5 ~ • II AlO I
38 GIID 5. 5 V I • IAll I
39 GIIO 5.5 V I I • IA1z40 GND 5. 5 V I AlJ I • I 
41 . .,GND 5.5 v I • IA1442 GIIO I 5. 5 Y • IA15 I 

I I I 

I loLZ 3020 43 • Ig -10 I 10
I loHZ 3021 44 -10 I 10 • I 
I Il T!Vol 3007 45 6/ 6/ 6/ 6/ 6/ 6/ 6/ 4. 5 V 0.4 v IIVoH 3006 46 7.1 "!_I 7/ "!_I !J "!_I "!_I 4. 5 V 2.4 V I 
I 

I 

I 
I 

r-
1 3 l 

,_____ -'-------------------------------·-----------------.!. 
~•• font notes at end of device types 03 ard 04. 



l1\llLt Ill. urouµ _A insµect,on_lvr device tyµe,;_ll_J and U~ - l:ontinued. !_I 

r 
I I 1 MIL• l Cases! 9 10 ll 12 1J 14 

I 
I 

Subgroup I Symoo 1 I ST0-88J _.;.l..:T:J..C_!J-il---.-----;-----;---------r---r---i---,-----j----i---.....;...---;-------,,------,----T
I I 111ethod 

I I I I Test I Ao At Az A3 A4 A5 A6 A7 ll GMD r 0 A3 
I I I I no. I 
r 
I 
1re 
I 

4 
• •zs·c 

IC t N 
ISJur 
I 

1 JO ll 
l JOIZ 
• 

I 
I 
• 

41 I 
411 1 

• 

8/ 
TI/
-

ij/ 
fJ/ 

ti/ 
fJ/ 

Ill 
fJ/ 

11/ 
Bl 

8/ 
Bl 

IJ/
:!!I 

81 
Bl 

8/
:!!I 

ti/
_!!/ 

G~O 8/
:!!I 

8/ 
lJ/ 

8/ 
l!/ 

JOll 49 '!._I '!._/ '!._I _'!.I _'!.I _'!.I _'!.I _'!.I 9/ _'!.II los '!.I '!.! .'!.I
I 

I 1 f'fmt lfunc- 50 .!QI 10/ 10/ .!QI .!QI 10/ .!Q./ .!QI _!QI ~I _!QI _!QI .!QI 
ITc •zs•c I ltlonal 
I r--ltest 
I 11/0 I 51 11/ 11/ 11/ 11/ 11/ 11/ !!_I!!I !!I UI !.!.I !.Y !.Y 
I 1 I 

I 8 
1re • -ss·c Same tests as for ~ubgroup 7, e.cept at both Tc • -s~•c and •12s•c. 
I and 
Ile. •12s·c 
I 

I - -
I 9 llable I I I 52 112/ 13/112/ 13/112/ 13/112/ 13/112/ 13/112/ lJ/lll/ IJ/lll/ U/1 14/ 112/ lJ/1 GJIO 112/ U/112/ lJ/lll/ lJ/1
I Tc • •25•c lac pa- I l SJ ,- .- I- .- l- .- ,- .- ,- .- ,- .- ,- .- I-.- I ---,.- ,- .- I • ,- .- I-.- ,- .- I 
I lrameter I I 54 I • I • I • I • I • I • I • I • I • I • I • I • I • I • I 
I I I I 55 I I I • I I I I I • l • I • I I " I I • I 
I I I I 56 I • I I I I I • I I I I • I I I I I 
I t I I 57 I I I I I • I I I " I I • I I I • I • I 
I I I I 58 IIJ/ 15/113/ 15/113/ 15/113/ 15/llJ/ 15/llJ/ 15/llJ/ 15/113/ 15/1 113/ 15/1 Ill/ 15flll/ 15/lll/ 15/1 
I I 1 I 59 ID/ N/ID/ Tb!ITI/ TI'IIDI IotiDI Tb/ID/ Tb/lU/ Tb/ID/ R/l ITT/ Tlill • !TI/ Tb/lTI/ N/ITI/ TD/I 
I I I I tiO ITI/ TT/ID/ IT/111/ IT/ID/ IT/ITI/ IT/ITI/ 17/ITI/ 17/ ITI/ 17/1 • ITT/ IT/I ID/ I7/ITI/ IT/ITI/ IT/I 
I I I I 61 ITI/ IT/ITJ/ I5/ITI/ I5/ITI/ 1"5"/ITI/ 15/ITI/ B/ITI/ T5/ITI/ E/1 ID/ TS/I • !TI/ IT/ITI/ IT/ID/ T5ll ~ I I l I 6l ITI/ TI/ITI/ To/111/ To/lTI/ 1"6'/ITI/ Il/lTI/ Il/lTI/ Ill ITI/ R/1 ID/ Il/1 ID/ Tb/ ID/ N/ITI/ Tb/ I ,-
I I I I 6J ID/ IT/ITT/ IT/111/ IT/ITJ/ IT/ITT/ 17/ITJ/ 17/ITI/ IT/ITT/ 17/1 ITJ/ T7/I ITT/ TT/ITJI ITIITJ/ IT/
I I 1 I 1- - ,- - 1- - 1- - 1- - 1- - 1- - 1- - I ,- - I I- - I- - I- - I Cf 

w1--· 
w I 10 Same tests as ror subgroup 9, except re • • 12s•c-~ ~ 

!:':I N 

"' 
II Same tests H for subgroup 9, except Tc • -ss·c 

N 

1/ Pins not designated may be high> 2.4 V, low< 0.1! V, or open. 
1/ Test Is done with addresses heldstable and all Inputs held at Vil • 0.4 V and V1H • 2.2 V. 
J/ Outputs open. 
~/ Use lf11lts listed In table I. 
~/ All Input le•els and tJ,wlng e1ges are set to table! ll•fts with rl'ad cycll' tlalng; VIL. 0.4 V and v111 • 2.2 V. 
6/ An lnpct preconditioning logic sequence shall be applied that resulU In a logical •~ at tne output to t>e measured. Logic Input levels and 
- forcing current during measurement shall be: v1l • O.'d Y, Yrn. 2.2 V, and loL • B Ill\. 
y An Input preconditioning logic-sequence ;hall be applied that results In a logical •1• at the output to be measured. Logic Input le•els and 

f~;ctl.1~~rent during measurement shall be: Vil. 0.11 V, Vrn • 2.2 V, and loL - -4 niA. 
8/ 
'JI Oat• out• •1oglc high"; test duration I second llla,lmum. 

10-/ Data retention voltage (V0RJ Is guaranteed by testing using a 200 ms pause at the test voltage with a data pattern and then repeating 
wlto the CO"'l)lemented datd pattern. 

11/ Using the specified algorithnl, an ac functional test ls perforned using VIL• 0.d V and Vlil • 2.2 V, 
Tl! Input lev.-1 s are VIL • O V and Ypj • J.O V. 
D/ Multiple th,lng sets shall be used so as to test all timing paraffl('ters Indicated on flgur,es 611, 7A, and 78 to the 111lnl111u111 and aaxlmum 

limits specified lo table I. 
~/ Output 1 oaded wit~ 1 oad spec If I ed on f lgure 9. Output rererence l eve 1 • 1. 5 V for a 1 tests except trn~z and t11u1z w~ere transitI on 

ls measured at •o.S V departure fro• the steady-state voltage. 
15/ Input levels are VIL • -1.0 V and Vrn • o.O V. 
T5! l~•eis are VIL. -1.0 Vand Vrn • 3.u V. 
17/ level~ are V1 1 • 0 V and Vp1 • 6.0 V 
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21 

I\ 15 

8/ 
~/ 

" 

;' :c 

Al oor i thm 
(See 

ap;:-endi x) 

ie;t i1m!ts 
M~d surnd ,--~---...'.. Lini t 

l ter1Tl·na1 
"'1i n ...,cl X 

I 
--r-' IEach 'nput 5 I pf 

I Each output I 7 I pF 
I I I I 

l JS :-Jl 1 49 '!_I I 'i/ I 9/ i ji I YI I 9/ ~/ 5. ~ V \} --50 I· l 35 I 1M 

,--- .. 
I I 

I 
I I I I I 

Ii c • 4 z~ · c 
r:-,mc.-

+-'}''_ -+~~~~a 1 

50 ~/ I 18/ I 
I 

_!_QI I 
I 

_!_QI I 
I 

_!_QI I 
I 

10/ I 
I 

10/ 2. C V Vee 

l /0 5 l I 1/ 11/ __i__ y ll/ I ~( I l l/ I l l/ 4.~ V !Pattern 3 4/ 4/ 
I 

8 
1 r, 
j ' 
I'., 
I C 

... ss·c 
and 

• • 125 • C 

i 7c •2s ·c 
' 
1 

: a:i i e 
ac pa-
;- Ofi;C t.l:'"'" 

52 
53 
54 

I 
112/ J3/ll2/ lJ/112/ lJ/ilZ/ 13/112/ 13'112/ lJ/112/ 13,'I
1- .- ,- .- ,- .- 1- .- ,- .--- 1- .-
I • I " I • I • I " I 

4.5 V !Pattern I 
!Pattern 2 
!Pattern 3 

Q 4/... 4/ 

55 I I I I I I I I S. 5 V !Pattern I 
56 
, 7 
58 
59 
60 
61 
62 
63 

I I I I I I I I IPattern 2 
I I I I I I I I !Pattern 3 
l!J/ 15/IJJ/ 15/113/ 15/l!J/ 15/113/ 15!113/ 15/IIJ/ 15/1 4.5 V I Pattern I 
ID/ TI; !TI/ ro; !TI/ Rt IT.ii Rt ID/ R: !TI/ Jo/ ITT/ Rt I I 
\TI/ TT/ITI/ TT/ID/ TT/ID/ 17/ITI/ TTJITI/ 17/lTI/ TT/I I 
ID/ TI/ITI/ TI/ITI/ TS/tTI/ TS/ID/ TS!ITI/ TS!!TI/ Ell 5.5 v I 
Ii'1/ TI; 1TI/ TI!iTI/ RI ID/ TI/ ITI/ RI !TI/ TI/ !TI/ TI; I I 
ID/ 17/ITI/ TT/ID/ TT/ID/ TT/ID/ 17/ITI/ TT/ITI/ 17/1 I
I- - I- - I- - ,- - I- --·- I- - ,- - I I ~ .... 

10 'I' .... 
~ 

II 

~ 



!Adl£ I I l. Group A inspection for devke types 05 and 06 • .Y 
f----- --------r- I 

I I I I Case XI 2 I J I 4 I !> I 6 I 7 I a I 9 I la I 11 I U I lJ I 14 I 15 I 16 I ll I 18 l 
I l'l l- I I I I I I I I I I I I I I I I I I I

I Subgroup ISymbol lSfD-88J I wse YI J I 4 I 5 I 6 I I I 8 I 9 I hl I 11 I lJ I 14 I b I 16 I 18 I 19 I 20 I 21 I
I I I metho,J I I l I l l I I I I J I J I I I I J I 

I I 1re,t/A12 lA7 IA,, IJ'..5 IA4 A3 ''z 1-'1 IJl.o l~o l1J1 l1J2 IVss li,13 li,14 li,15 106 I 
i I I no. I I I ' I I I I I I I I I I I I 1 

I I I I I I I I I I I I I I I I I I1 I iccss 1 .lOLlS I I I GND I GUO I GNU GNO 1 GNII : GNO I GNU I GNO I GNO I l/ I l/ I 3/ I GNO I 3/ I 3/ I 3/ I 3/ ITc • •zs•~ l[CCSB r I 21• 1• I*,• I" 1• 1• 1• 1• 1w 1-1-1• 1-1-1---1---1
I CC£~ I 31" I' 1• 1• t• 1· t· 1• 1• 1· 1· 1• 1• 1• I" I" I" I
I !CLOP I I 4 I 2/ I ll I 21 I 2/ I 2/ I 2/ I 2/ I 2/ I 2/ I • I • I • I • I • I • I • I " I
I lccsBJ I I 5 I GllD I Gllo I G!IO I GllD I GliV I Gl!U I GliO I GllD I G!ID I • I • I • I • I • I • I " I • I
I lccs01 1 I 61" 1· 1• 1• 1• 1• 1• 1• 1• 1• 1• 1• I" 1• I" I" I" II 1ccoR I I 71" I I" I" I" 1• I" I" t• I" I" I" I"/"/" I" I" II I IccoR I I 81" I I" I" I" I" I" 1• I" I" 1• I" t• 1• I" I" I" II I I 

I I I I I I I I I l I I I I I I I I I II l I I I I I I I I I I I I I l II I IL .)J09 9 I GHO I 

I IVcc !Vee !Vq; !Vee !Vee l~cc IVcc IVci; I I I I• I 1 I j I 
I i~ \vq; I GIIO IY c I I I I I I I I I I • I I I 

I Ve· I ~Mu I • 1 • I • I • I • I • I I I 1 • I I II 12 I I ~ I Ve I GNO I • I • I • I • I • I I I I • I I I
I lJ l • I • I !; IVc I GNV I • I • I • I • I I I I " I I I
I 14 I • I I • I i; I Vc; , i GHll I " I " I " I I I I • I I I 

b I • I I • I • I I,: !V · I GNll I • I • I I I 1 • I I I
lo I • I I • I " J • 1 1.t; IV J GHD I " l I I l • I I I 
17 I • I I " I • I " i I 1.e 1Ve I bHO I I I I • I I I 
18 I • I I " I • I • ; I • I !; IV I I I I • I I I 
19 I • I I ! "I.I" 1 •I• lq; I I I I" I I I 
2U I • I 1•1•1•1•1•1•1•1 I I 1"1 I I 
21 I • I 1•1•1•1•1•1•1•1 I I l"I I I 
2l I • I 1•1•1•1•1•1•1•1 I I /"I I I 
23 I • I l"l"!"i"I l"l"I I I l"I I I
24 l • I 1·1•1·1•1•1•1•1 I I I"! I I
25 I • 1•1•1•1•1•1•1•1 I I l"I I I 

I I I I I I I I I I I I I I I 
lli,1 JiJ'.C 26 I • i;HO <;Htl I GNll GHO

27 I GNO ,... ~ GNU I • I •v~~u I • . I •
2il ~w 29V, I • wI •.l) I • 5;IV ·c I •
31 I • I hno I •JL I • 1 • \~u ~ I • ;e33 I I • I • I34 I • 1 • I I •
35 I I • I • I • 
Jo I I • I • I • I • I • 
37 I I • I • I •I • I • 
3/J I l • I • I • I • I •
39 I I • I • I • I I • 
40 I • I • I • 

'
I • 

.41 1 • I • I • 
4L I • I • I • I •

1 I I I 

10ll .3020 43 
44 
45 
46 
47 

I GMO

IVee :vE~o 
IVci; 
I 

IVee 
lvE~o 
1vce 

I 

I 
I 
I 
I 

• 

• 
• 
• 
• 

GHO 

IYq; 
I 
I 
I • 

IVci;
I 
I • 
I • 

vc,
I 
I • 
I • 

I I Yci; I liHD l • I •48 I • I •I I GMO49 I • :Yci;
I I I • 

j • !Yee I GHD50 I I I • I • !Yee :vecI I I I I 

;~ ... r ..v,':n0t 0 ,; \ t ~'1'1 '.}f device tjpe<; 0~ CP1d 06. 
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TAl!~l lll. Group A insp~ction for <l~•ice types_o, and Ob - continued .. !/ 
r- ---~--T---,-~ 
I I I l"ase XI H 20 I 21 22 I ZJ I 24 I 25 I 26 I 27 I 2d I I I Test l110lts 
I I I MIL- I +'----.---
1 ,uu9roup 1Symho11SIU-d>B l~ase YI 22 I 2J I 24 I 25 I 27 I 26 ZY I 30 I 31 I 32 I Algorithm j ~easured I I j Unit 
I I I me tlioa I I I I I I I I I I I ( spe termi na 1 ~1 n Hu 
I I I I Test I 07 I IT IA1o I l:° IA11 I A:1 As I t2 I ii I tee I ap~ndh) I I I I 
I I I I no_ 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 1 • llccsR I JOOS I I I 3/ I 2.l VI GND J GND I '.;HD I GHO I GND I s_s VI GNO I s_s Yj I Vrc I I 5 I 111A 
Tc • • 25 C 11 CCSB I I 2 I - I GND I • I • I • I • I • I O. d YI • I • I I " I I • l 
I I Icc[N I I J I • I O.d VI • J • I • I • I • I u YI • I • I I I I 
I I lc~OP I I 4 I • I 4/ I 2/ I 2/ I 2/ I 2/ I Z/ I 4/ I " I " I f • 1 MHz I • I I 20 

! lccss1 I I 5 I • I GllU I GllD I Gl!D I ul<D I Gi!D I GllD I o:. YI • I • I I • I I 100 
llccs01I I 6 I • I 5.2 YI " I " I • I • I • I U YI " I • I I I I 100 
ticcoR I I 7 I • I GNU I " I " I " I • I " I O.J YI " I 2.0 YI I • f I 75 
I lccoR I I 8 I " I 1.7 YI " I " I " I • I • I 1.1 YI " I 2. 0 YI I I I 75 
I I I I I I I I I I I I I I I I I 
l I I I i i J I I I i I I I I 
ilJL I 300~ I Y IYci; IVc~ IYc~ IY.:, rvc, IYc~ rvc, 1v,, j s.s V A12 I -1 I 
I I I 10 I I I I I I I I I • A7 I " I 
I I I 11 I " I • I " I " I • I • I " I " I • A6 I I 
I I I 12 I • I • I • I " I • I " I • I " I • A5 I I 
I I 113 1•1•1•1•1•1•1•1•1• A 

4 
I I 

I I I 14 I " I • I • I • I • I • I • I " I " A3 I • I 
I I I 1 S I • I " I " J • I " I • I " I " I • Az I " I 
I I I 16 I " l • I • I • I • I " I • I " I • A I I 
I I I 17 I • I " I " I • I • I • I • I • I • ._1 I • I 
I I I Id I GNO I • I " I • I • I • I • I • l • r[ I I 
I I I 1 ~ I Ve,· I GIID I • l • I • I " I • I " I • A10 I I 
I I I 20 I • IV c I GN0 I • I • I • I • I • I • t; I • I 
I I I 21 I • I ' I V~r I uHD I • I • I • I • I • Au I • I 
I I I 22 I • I • I "' Iv- I GND I • I • I • I • A I I 
l I I 2J I • I • I • I V' I Ye I GND I • I • I • l I I 
I I I 24 I • I " I • I • I ~ I Y -c I GND I • I " I Ef I I 
I I I 25 I " I • I • I • I • IY~c IYcc I GND I " I ll I • 
I I I I I I I I I I I I I I I 

111,1 
I 

I 
I 
I 

I 
I 
I 
l 
I 
I 
I 
I 
I 
I 
I 
I 

l loLZ 
I 
I 
I 
I 
I 
I 

I 

3010 

3020 

26 
27 
28 
2!1 
30 
31 
J2 
33 
34 
35 
3ti 
31 
3d 
3~ 
40 
41 
42 

43 IYq; 
44 I 
45 I • 
46 I • 
47 I • 
48 I • 
4!1 I • 
50 I GND 

I 

I GND I GNO 
I • 
I • 
I • 
I • 

I • 
I • 
I • 

I Yee 
I GND 
I • 
I • 
I • 
I • 
I • 
I • 
I 

I Z.2 YI 
I • I 
I • I 
I " I 
I • I 
I • I 
I • I 
I • I 
I I 

Stt foot11ote1 at end of device types OS and 06. 

GNi) I :iNO 
l • 
j • 

I • 
I • 

I • 
I • 
I • 
I • 
I • 
I • 
IV~c 
I 1,NJ 
I • 
I • 
I • 

I 

I 2.2 YI 
I " I 
I • l 
I • I 
I " I 
I " I 
I " I 
I • I 
I I 

I GNO 
I • 
I • 
I • 
I • 

I • 
I • 
I • 
I • 
I • 
I • 
I • 

t'~rio 
I • 
I • 
I 

I GND 
I • 
I • 
I • 
I • 

I . 
I • 
I • 
I • 
I • 
I • 
I • 
I • 
I Yee 
I GllD 
I GND 
I 

I GND 
I • 
I • 
I • 
I • 
I • 
I • 
I • 
I • 
I • 
I • 
I • 
I • 
I • 

lvt5o 
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 • 
l • 
I • 
I • 
I • 
I • 
I 

AIZ 
A7 
A6 
A5 
A4 
A3 
Az 
Al 

~ 
~o 
Au 
~ 

~! 
il 

Qo 
Q1 
Qz 
Q3 
04 
Q5 
Q6 
Q7 

I • 
I • I " 
I • I • 
I • I • 
I " I • 
I • I • 
I • I • 
I • I " 
I I 

uA 

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 
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TABlE 111. Group A fn,p,,ctfon for_devlce types 05 and 06 - Continued. y 
----r--r--.-

1 I !Case xI 2 I J I C I 5 I 6 I 7 I 8 I 9 I 10 I II I 12 I 13 I 14 I 15 I 16 I 17 IA 
I I MIL-

I Subgroup !Symhol lSTO-RBJ !Caso YI 3 I C I 5 I 6 I 7 I 8 I 9 I 10 I II I 13 I tl I 15 I 16 I 18 I 19 I 20 I 21 , 
I I I ,.,thod .---r 
I 06 
I 

: : : r:'. :•12 I •1 I •6 I •s I•• I A3 I Az I •1 : Ao I Oo I 01 I Oz :vss I03 I o, I Os 

I 
:re • 

I 
I 
I 
I 
I 

I 
•2s·c l1 

0HZ 
3021 51 

52 
53 
5C 
55 
56 
57 
58 

IY~c. I GND I GND I GNll I GMO

I !,I' :v~lio I/ND : • I : 
I • I • I ~o I " !Ye.Ii 
I • I • I• I !GD 
1·1·1·1·1· 
I • I " I • I I " 
1·1·1·1·1· 

I GND 
I • 
I • 
I • 

IYE!io 
I • 
I • 

I GNU 
I • 
I • 
I • 
I • 

:vtlio 
I GND 

I GND 
I • 
I • 
I • 
I • 
I • 

IYElio 
I I I I I I I I I 
I 
I 
I 
I 

IYoL 
t You 
I 

J007 
3006 

159-66 t 
167-74 t 
I • I 

5/ I 
"fil I 
- I 

5/ 
~ 

5/ 
~I 

5/ 
~I 

5/ 
~ 

5/ 
~I 

5/ I 
"fit I 
- I 

51 I 
"fif I 
- I 

St 
~ 

5t I 
"fit I 
- I 

5t 
"fil 
-

5t I 
"fi/ I 
- I 

• 
• 

I 
I 
I 

5/ 
"fil 
-

St I 
"fit I 
- I 

5/
"fi/ 
-

S/
!I 

I s..e t•sts as for subgroup I, except re • •12s•c 

I Sa■I! tPsts as fo,- subgn,up t. l!XCl!pt re a -ss·c 
i- T 
i 4 IC IN I 1012 I 75 I 7 / I 7t I 7 / I 7/ 7_/ 7/ I 7t 7f I 7/ !.! 1J 7/ r GNO !J 7/ ' I 7/ 7/•I
trc • •25'c I I I I - I - I - I - - I - - 'I - - I - I - - I
l :euur : 1012 I 76 I 1_1 I !.! l 1_1 l 1_1 7_/ 7/ I 7/ 7( I 7/ !.! 7_/ 7/ I • !J 7/ I 7/ 7/ I 

- I - - I - - I - l - - I 

I 7 l1/0 
lTc • •2s•c I 

IFunc-
ltiona1 

77 '!.! '!.! ! '!_/ '!.! ! !' 9/ I 
- I 

9/
-

9/ I 
- • 

9/ I 
- I 

9t 
-

9/ I 
- • 

9/ I 
- I 

• 9/ I 
- • 

9/ I 
- I 

9/
- !I 

I

l 
r----ltest 

iYoR l 78 .!Q.I 10/ I 10/-,- !Q./ ! !QI 10/ I ID/-,- ~!!Q./!~ IOI I 101 I
-·-1 

• 10/ I 101 I 10/-·-1- !Q.I 

~ 
I 8 I 

~ !Tc • -55'C I s- t•sts •s for subgrCtJp 7, except at both Tc • -55°C and •115°C_ 
I anrl I:re . •m·c: ~ 

§ 
Ire • ?7s•c IT!b~~ I~~~~;, 
I lpa,aro-ltest 

I 79 
I 80 

I !!! I !!! I !!/ I !!! l !!/ ! !!! l !!! I !!! ! !!! ! !!! I !!! ! !!! I Gllo 
I " I " I • I • I • I " I • I • I • I I • I • I • 

I !!! ! !!! I !!! I !!' 
I " I • I • I • 

I letor 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 

ItEL v I 
Il[ °v I 
ItA~°, I l l/ 
I tAv°, I TT/
I o I -

I 
I 
I 
I 
I 

81 
82 
Bl 
84 

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 
I 

• I 
I 
I 
I 
I 

" 
" 

I 
I 
I 
I 
I 

" 
• 
• 
" 

I 
I 
I 
I 
I 

• 
" 
" 
• 

I 
I 
I 
I 
I 

" 
• 
" 
• 

I 
I 
1 
I 
I 

" 
• 
" 
• 

I 
I 
I 
I 
I 

" 
• 
• 
• 

10 I Sa11e tests as for subgroup ,. except Tc • •12s·c 

11 l Sa11e tests as for subgroup 9, except Tc • -ss·c 

II Pins not designated NY be VtH or Ytl· 
'l/ Inputs • GNO and Vet. 
J/ Outputs open. 
{/ 0ovice 05: El • 0.8 V, E2. 2.2 Y; 0evfce 06: El and [2 toggling at YtH • Vcc and Ytl • GND. 
t;/ Outputs p1"'ttontlttit'lnei1 to logic •o•. Output forcing cur-r~t sttall b~ 4 •· l09tc input levels dudng iwasur""9@nts 
- shall bo VIL • O.R V, YtH , 2.2 V. 
6/ OutpuH pre,cont'litio•etf to 1ogic •1•. Output forcfng cur'"l"'et1t shall be -1 IM. logfc input lffels dul"'ing ~asur~nts 

shall be Vtl, 0.8 V, Ytll, 2.2 Y. 
71 ~ee •.•. le. 
il"! Use limits in table t. 
'fl F. ?ftHz, YtH • 2.4 V, VIL, 0.4 V, loH. -4M, lol • C llA, ~ H > I.SY andY!JI.. < 1.5 Y. 

_!:!I nacta retention wolt.age (YoRl -is guarant,ert hy testing uS1rnJ a 58O t1s pa,.,se, at the- tut volta~ with a data pattern. 
Q:e~_.t wtth the COf'tpl~nterl data pattern.

I l/ Input pule;(' le'lels: Oto) Y~ input rise .tntf fall tf•-s: 5 ns •axh,u11111; Input and output tfntfng r-efer!'nce level: 1 5 Y; output load; dynarol c brld<je 
load (1TTL gate equivalent) and Ct,., SO pF. for Ct> 50 pf. acc@ss tf~s are Mrattd 0.15 ns Pl!'" pf'.

!II Usf!' liatts fn table 1. A ca-btnat1on of tf!'"-st p11ttern'i ts used to va@'rffy all of thf!'" ac par.-.terL 
Each pattl'!'rn doPs not tec;t all t~ ac paramestfrs tnclusfve'.y. 
Df!'vfce type 05 only!ll 



TMt'r Ill. GrouLA ;nspecllon for ,Jevice types OS and 06 • Continued. y 
T----- --1-
1 I I !Case XI 19 I 20 I 21 J 22 I 23 I 24 I 25 I 26 I 27 I 28 I I I Test 111:lts I 
I I I HIL- I I I 
I Suh9roup 1Symho1 ISTD-R83 !Case YI 22 I 23 I 24 I 25 I 27 J 28 I 29 I 30 I 31 32 Algorit""' I Heasured I Unit 
l l I method (see I terminal I Hin I Hu I 
I I I I Test I 07 I IT IAlO I C' IA11 I A9 I As I E2 I l1 IVcc I appendix) I I I I 
I I I I no. I I I I I I I I I I I I I I I 

I I I loHZ 3021 SI I GND I 2. 2 Vl I 2. 2 VI I GND fvcc I 5. 5 vI Oo ;l I l I oA 
ITc • •25•c I 52 I • I • I I • I I • I I • I 01 I • I • 

I I 53 I • I I OzI • I I " I I • I • I • 
54 I • I • I I • I I • I • I I • I •I I Q3 

I I 55 I • I " I I " I I • I I Q4 I • I • 
I I 56 I • I • I l " I I • I • I 05 I • I • 
I I 57 I • I . l l " I I • I " I Q5 I • I • 
I 07I 58 !Yee I • I I • I 1 • I • I I • I • 

I I I I I I I I I I II 
yI !Vol 3007 I 59-66 5/ I S/ I SI I 5/ 5/ S/ I 5/ I st 5/ 4. s vi 0o-07 I o.4 

I iVOH 3006 16 7 - 74 '6/ I Fil I o/ I 0/ r;; I 0/ I o/ !,I 4. S V I0o·07 2.• l!I y 
- I - I - I - - I -I I I - I I I I 

I 4 IC 75 7/ I 7/ J 7/ f 7/ 7I I 7 / I 7/ I 7/ I Input!..I !I!Tc • •2s·c I IN I 3012 - I - I - I - - I - I - I - II I
I jCouT I 3012 76 7/ I 7/ I 7/ I 7/ 7/ I 7/ I 7/ I 7/ !..I I Output !I 
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Device types 01, 02, 03, and 04 

5.0 V 
0 

f4son 

DATA OUT-0-----0-TO

_J_ JCOMPARATOR 

30 pF 255 n 
(INCLUDING 

SCOPE AND JIG 
CAPACITANCE! L O 

1 

Device types 05 and 06 

1---------------1 
I 
I 

OUT I 

(----1-
•CLT 

I
I 

I 
I 
I 
I 

I 
I 
I 

-- I 
I 
I 
I 

1.5 V l 
I 
I 

• TEST HEAD I - - - I 
CAPACITANCE I EQUIVALENT CIRCUIT I

L ___ ------- ___ _j 

FIGURE 9, Output load circuit. 
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4.4.4 Group D inspection. Group D inspection shall be in accordance with table IV 
of method Soos of M1L-SID-88J and as follows. End-point electrical tests shall be as 
specified in table II herein. For those designs using a die coat, a measurement 
snall oe made of tne thickness of the die coat. The thickness shall be greater than 
or equal to that measured on the initial qualification devices or the devices used 
for requalification after a cnange (see 4.4.lc). 

4.5 Methods of ins%ection. Methods of inspection shall be as specified in the 
appropriate taoles an as follows. 

4.5.l Volta~e and current. All voltages given are referenced to the microcircuit 
Vss terminal. Currents given are conventional and positive when flowing into the 
referenced terminal. 

4.5.2 Life test, burn-in, and voltage stress cooldown ~rocedures. When devices 
are measured at +25 C following application of the operat ng life or burn-in test 
condition, tney snail oe cooled to within lJ°C of tneir stable power condition at 
room temperature prior to removal of bias. 

4.5.J Delta measurements. Delta measurements, as specified in taole 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 limits are listed in table IV. 

TABLE IV. Delta limits at +2:;•c. 

Parameters 

ID D 

l/ ii 
01, 02 

+ 5 µA 

Limits 

03 I 04 
r· 

t.15 µA I t.25 µA 
I 

05, 06 

+- 60 mV +-60 mV •60 mV • 60 mV 

t.200 mV t.400 mV t.400 mV - 400 mV 

+ JO µAIccss1 

t 500 nA 

+ 50 nA t.100 nA t.100 nA t.500 nA 

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

y Delta limits apply to an increase from tne initial v a 1 ue 
(e.g., pre-life test Ir 11 = -120 nA, post-life test 
IIH = -170 nA). 

4.5.4 Electrostatic discnar~e sensitivity (t:SD) classification. The metnod and 
procedures shal I be 1n accordance with method 3015 of Mll-STD-883. The test is only 
required to be performed on initial qualification. 

5. PACKAGING 

5.1 Packa~ing requirements. The requirements for pacKaging shall be in accordance 
with Mll-M-38510. 
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6. NOTES 

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

6.2 Application and operation guidelines. 

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

6,2.2 Read operation. 

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

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

6.2 . .J lo/rite operation. 

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

b lo/rite cycle 2 assumes that, of the two control signals, chip enable is the 
latter of tne two to go low (active) and is the first of tne two signals to 
go high (inactive). Consequently, timing considerations are referenced to 
tne edges of chip enable rdther tndn write enaole. 

c. Since wriLe enable i5 !:Idled internally wit11 chip enable, the value of write 
enable during periods where chip enaole is high are irrelevant (i.e., don't 
care). Thus, whenever write enable transitions to the low state prior to 
chip enaole, all timing references will be to the falling edge of chip
enable rather than write enable. Similarly, whenever chip enable 
transitions to tne high state prior to write enable, all timing references 
will be to the rising edge of chip enable rather than write enable. 

6.3 Ordering data. The acquisition documents should specify the following: 

a. Complete part number (see 1.2). 

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

c. Requirement for certificate of compliance, if applicable. 

d. Re~uirements for notification of cnan9e of product or process to the 
contracting activity in addition to notification to the qualifying activity,
if applicaole. 

e. Re~uirements for packa~ing and packing. 

f. Requirements for failure analysis (including required test condition of 
method 5003 of MIL-STD-d8J), corrective action and reporting of results, if 
applicable. 

g. Requirements for product assurance options. 
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h. Requirements for special lead lengths,
These requirements shall not affect the 
specified, these requirements shall not 
direct shipment to the Government. 

i. Requirements for "JAN" marking. 

6.4 Abbreviations, symbols, and definitions. 

or lead forming, if applicable. 
part number. Unless otherwise 
apply to direct purchase by or 

The abbreviations, symbols, and 
definitions used herein are defined 1n 

VCC 
VS S 
Enable (r) 
.iri te ("ii) 
DIN { D) 
Dour {Ql 
Ao-A15 
VIL 
VI H 
Vol 
VoH 
CrN 
Cour 
tAV()V 
tELEH 
tEL.iH 
tAVWH 
t.iL Wd 
t.iL QZ 
t.ir1ox 
tAVErl 
tAVEL 
t.iL EH 
tErlAX 
tDvEH 
trnox 
tEL ICC H 

~f 11 f&1L 
DQ 
lee, IccoP 
Iss, Iccsa1
1ccss
Ice EN 
1DR• 1ccDR
Irr1, In, Ir
1ozti• 1ozL• 
vDR• VccDR
cl/o 

1roz 

tELQV• tElLQV• tE2H()V
tAVAV• tElLElL, tE2HE2rl, tAVAX 
toLQV 
tEHQI• tElnQZ• tr2LQI 
tGrl QZ 
tAX()X • tAVQX 
tELQX• tElLQX• tE2HQX 
tGLQX 
tELErl• tElLElrl• tE2riE2L 
tAV.,/L, tAVEL, tAVElL• 
t.i11AX, tEHAX, tE lrlAX, 
tov.iH• tovEH• tDVElH• 
twHDX• trnox, t[lHDX•
l£1LAX, tE2rlAX 
tElHElL• tE2LE2d 

tAVE2H 
tE2LAX 
tDVE2L 
tE2LDX 

MIL-STD-1331 and as follows: 

Supply voltage 
Common or reference voltage 
Chip enable 
Read/write input
Data input
Data output
Address inputs
Logi~dl low input voltage
Logical high input voltage 
Logical low output voltage
Logical high output voltage
Input capacitance
Output capacitance 
Address access time 
Chip enable pulse negative width 
Chip enable to end of write 
Address setup to end of write 
.irite pulse width 
Write enable 
Output active 
Address valid 
Address valid 
.irite low to 
Address hold 
Data valid to 
Data hold time (enable controlled) 
Enable low to power-up time 
Enable high to power-down time 
Output enable 
Data input/output
Operating supply current 
Standby supply current (CMOS) 
Standby supply current (TTL)
Enable supply current 
Data retention suoply current 
Input current leakage 
High impedance output leakage current 
Data retention supply voltage
Input/output capacitance
Chip enable access time 
Read/write cycle time 
Output enable access time 
Chip disab1e to output disab1e 
Output enable high to output disable 
Output hold after an address change 
Chip enaole to output active 
Output enable to output active 
Chip enable pulse negative width 
Address setup time 
.irite recovery time 
Data valid to end of write 
Data hold time 
Address hold time 
Address unlatch time 

to output in high-z 
from end of write 
to enable high 
to enable low 

enable high
time after enable 
enable high 

42 



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

t X X X X 
T T T T 

Signal name from which interval is defined I I I I 
I I I ______ITransition direction for first signal I I 

I I ________ISignal name to which interval is defined I 
I 

Transition direction for second signal --------------- I 

a. Signal definitions: 

A Address 
D Data in 
Q Data out 
W Write enable 
E Chip enable 

b. Transition definitions: 

H Transition to high 
L Transition to low 
V Transition to valid 
X Transition to invalid or don't ca re 
z Transition to off (high impedance) 

6.4.2 Timinl limits. The tdole of timing Vdlues shows eitner a minfmum or a 
maximum l1m1tor each parameter. Input requirements are specified from the external 
system point of view. Thus, address setup time is shown as a minimum since the 
system must supply at least that much time (even though most devices do not require 
it). On the other hand, responses from tne memory are specified from the device 
point of view. Thus, the access time is shown as a maximum since the device never 
provides data later than that time. 

6.4.3 Waveforms. 

Waveform Jnput Output 

Must hP valid Mu,;t be valid 

Change from Wi 11 change\\\\\\\ H to L from H to L 

Change from Will change
L to H from L to H///1/0 
Don't care any Changing state 
change permitted unknownxxxxxxxx 

High
impedance 
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6.5 Lo~istic support. Lead materials and finishes (see 3.3) are interchangeable. 
Unless ot erw1se specified, microcircuits acquired for Government logistic support 
will be acquired to device class B (see J.3). Longer leads and lead forming shall 
not affect tne part number. 

6.6 Substitutability. The cross-reference information below is presented for the 
convenience of users. Microcircuits covered by this specification will functionally
replace the listed generic-industry type. Generic-industry microcircuit types mat 
not have equivalent operational performance characteristics across military 
temperature ranges or reliaoility 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-J8510. 

Militar/ device type Generic-industry type 

01 7187S55 
99C641-55 

02 7187S45 
99C641-45 

OJ 7187L55 
99CL641-55 

04 7187L70 
99CLo41-70 

05 65642 

06 65o4J 

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

a. Devices should be handled on benches with conductive and grounded surfaces. 

b. Ground test equipment, tools, and operator. 

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

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

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

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

FUNCllUNAL ALGORITHMS 

10. SCOPE 

10.1 Scope. Functional algorithms are test patterns which define the exact 
sequenceorevents used to verify proper operation of a rand om access memory (RAM).
Each algoritnm serves a specific purpose for tne testing of 

1 

tne device. It is 
understood that all manufacturers do not have the same test equipment; therefore, it 
becomes the responsibility of eacn manufacturer to guarantee tnat the test patterns 
described herein are followed as closely as possible, or equ~valent 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. 

JO.l Algorithm A (pattern 1). 

J0.1.1 Address complement, data background• all "O". 

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

Step 1. Load memory witn back~round data. 
Step 2. Read minimum address location. 
Step 3. Load minimum address location with 1" •II 

Step 4. Read maximum address location. 
Step 5. Load maximum address location with .. l .. . 
Step 6. Read minimum address location +l. 
Step 7. Load minimum address location +1 witn 111 •II 

Step 8. Read maximum address location - l. 
g_Step Load maximum address location - l with H 111 • 

Step ,10. Repeat steps 2 through~ until a11 address locations have been 
read and loaded witn "l", 

Step 11. Repeat steps 2 thou~h 10 reading l" and loading 11011.II 

Step 12. Read memory, a11 "O '. 

30.2 Algorithm B {pattern 2). 

J0.2.1 GALPAT (ping pong) data background ■ "O". 

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 l. Load memory with datd background.
Step 2. Write data complement in location O (test bit).
Step J, Alternately read test bit and each location in tne array.
Step 4. Write the test bit back to background data. 
Step 5 Repeat steps 2 througn 4 with each location in tne array.
Step 6. Repeat steps 1 through 5 with complemented background data. 
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APPENDIX 

30.3 Algorithm C (pattern 3). 

30.J.l March data, data background= all "0". 

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

Step l. Load memory with background data. 
Step 2. Read location 0. 
Step 3. Write data complement in location 0. 
Step 4. Read data complement in location O. 
Step 5. Repeat steps 2 through 4 for a 11 other locations in memory

(sequentially). 
Step 6. Read data complement at location 0. 
Step 7. Write ddta at location 0. 
Step 8. Read data at location 0. 
Step '.:J. Repeat steps 6 tnrough 8 for a11 other locatio,1s in the memory 

(sequentially). 
Step l'.l. Repeat steps 1 throu9n 9 witn data background of a 11 l II •II 

30.4 Algorithm D (pattern 4). 

30.4.1 Data retention, data background= checkerboard. 

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

Step l. Load memory with background data. 
Step 2. Set cnip enaole = Vee-
Step J. Reduce Vee and chip enable to minimum VDR• 
Step 4. Pause tor 200 ms. 
Step 5. Bring Vee and cnip enaole back up and test for background data. 
Step 6. Repeat steps 1 tnrougn 5 with complemented background data. 

J0.5 Algorithm E {pattern 5). 

30.5.1 Checkerboard, checkerboard. 

Step 1. Load memory with a chPckerboard pattern.
Step 2. Read the memory, verifying the checkerboard pattern.
Step J. Load tne memory with a cnecKerboard pattern. 
Step 4. Read the memory, verifying the checkerboard pattern. 
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