
MIL-M-38510/230A
QUALi Fl CA I ION 4~o~~mlfr J984REQU I REFl'E NTS SUP R D NG 

REMOVED MIL-M-38510/230(USAF) 
20 June 1979 

MILITARY SPECIFICA~IO~ 

MICROCIRCUIT, DIGITAL, BIPOLAR 

256 BIT RANDOM ACCESS MEMORY (RAM) 

MONOLITHIC SILICON 

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

1. SCOPE 

1.1 Sco,e. This specification covers the detail requirements for monolithic,
sflfcon. 6 polar static 256-bit random access memories. One product assurance class 
and a choice of case outlines lead finishes are provided for each type and reflected 
in the complete part number. 

1.2 Part number. The complete part number shall be in accordance with 
MIL-M.38Sio. the "JAN" or "J" certification mark shall not be used. 

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

Device type Circuit organization package 

01 256 words/1 bit per word RAM with open collector output
and three chip select inputs.

02 256 words/1 bit per word RAM with three-state output,
three chip select inputs, and inverted data output. 

03 256 words/1 bit per word RAM with open collector output. 
three chip select inputs, and inverted data output.

04 256 words/1 bit per word low power RAM with three-state 
output, three chip selects, and inverted data out. 

1. 2. 2 Device class. The device class shall be the product assurance level as 
defined in Mtl-M-39Sio. 

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

Outline letter Case outline 1 (MIL-M-38510 1 aeeendix C) 

E D-2 (16-lead, 1/4" X 7/8"). dual-in-line package
F F-5 (16-lead, 1/4" X 3/8"), Flat-package 

IBenef1c1al comments lrecommendatfons, additions, deletions) and any pertinent
!data which may be of use in improving this document should be addressed to: Rome 
IAfr Development Center, RADC (RBRD), Griffiss AFB, NY 13441, by using the self­
laddressed Standardization Document Improvement Proposal (DD Form 1426) appearing
lat the end of this document or by letter. 
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1.3 Absolute maximum ratings. 

Supply voltage rang_e.. - - - - ,. .- - - - - - -0.5 V de to 7.0 V de 
Input voltage rana,e.;.. - ,_ - ..-..'"... ,·~ - - - - - -1,2 V de at -10 mA to 5.5 V de 
Storage tempera.tuf'!e r'ang 1:u -- - - - - - - -65°C to 15o•c 
Lead temperat.lt)";e '($oldP_ll4'ri't'l',?O seconds)- - Joo·c 
Thermal rei1 s'tanee, ju·n.c-u<>n-to-case 1/: 

Case E ~ - - - - ~ - - - - - - 50°c/w 
Case~-·_ - - - .. .,\.. - - - - - - 70°C/W 

Outp.u.t ~upply 't.O..l tare- - - - - - - - - - - - - -0.5 V de to 5.5 V de 
O~t.p.ut,,_ s1 nk ,ct.irr~t- - - - - - - - - - - - +20 mA 
wa:xtinuin power dissipation, Po fl - - - - - (01, 02, 03) 798 mWdc (145 mA} 

(04J 413 mWdc (75 mA)
M~ximum jutction temperature - - 175 C 

1,4 Rec9Mmended operating conditions. 

Supply voltage - - - - - - - - - 4.50 V de minimum to 5.5 V de 
maximum 

Minimum high level input voltage 2.0 V de 
Maximum low level input voltage. 0.80 V de 
Normalized fanout (each output}- - - - - - 40 maximum 
Ambient operating temperature range- - - - - - -ss•c to 12s"c 

2, APPLICABLE DOCUMENTS 

2.1 Government s~ecifications and standards. Unless otherwise specified, the 
following spec1t1ca ions 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. 

SPEC I FI CATI ON 

MILITARY 

MIL-M-38510 Microcircuits, General Specification for. 

STANDARD 

MILITARY 

MIL-STD-883 Test Methods and Procedures for Microelectronics. 

(Copies of spec1ficat1ons, standards, handbooks, drawings, and publications required
by manufacturers in connection with specific acquisition functions should be obtained 
from the contracting activity or as directed by the contracting officer,) 

3. REQUIREMENTS 

3,1 Detail sgeciffcatfon. The individual item requirements shall be in accordance 
with MIL-M-3851 , and as specified herein. 

3,2 Design, construction, and physical dimensions. The design, construction, and 
physical a,mensions shai I be as specified in Mil-M-38510, and herein. 

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

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

l/ Heat sinking is recommended to reduce the junction-to-case temperature. 

f/ Must withstand the added Po due to short circuit (e.g., Ios) test. 

2 
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TABLE I. Electrical performance characteristics. 

Limits I 
Test ISymbol Conditions V Device I I Unitl_,M,_i_n....,_M__a_x.....,I -55

0 

C~Tc~ +125 C type 
I I I I 
I I I I I 

!High-level output voltage IVoH IV1N = 2.0 V 02 12.4 I I V 
I I IVcc • 4.5 V IoH = -5.2 mA 04 I I I 
I I I I I I 

!Low-level output voltage IVoL I VtN = 0.8 V All 1--- 10.45 I V 
I I IVcc = 4,5 V IQL = 16 mA I I I 
I I I I I I 

!Input clamp voltage IVt C ItN = -10 mA All 1--- 1-1.5 V 
I I I I 
I I I I 

!Output leakage current IIcEX IVcc = 5.5 V VoH = 5,5 V 01 1--- 1100 
I I I 03 I I 
I I I I I 

!High-impedance (off-state) ltoHZ IVcc = 5.5 V Vo= 2.4 V 02 1--- 50 
!output high current I I 04 1 
I I I I 

!High-impedance (off-state) lloLZ IVcc = 5.5 V Vo= 0.5 V 02 1--- 1-50 µA 
loutput low current I I 04 I I 
I I I I I 

IHigh-level input current II I Hl IVcc = 5,5 V VJ N = 4,5 V 1--- I 25 
I I I I I 

High-level input current IIt H2 IVcc,. 5.5 V Vt N • 5.5 V All 1--- I 1 mA 
I I I I 

I I I 
Low-level input current IVcc = 5,5 V V1N=0,4V All 1--- 1-800 

I I I 

Short circuit output current IIos IVcc = 5.5 V Vo = 0.0 V 02 1-20 1-100 mA 
I I 04 I I 
I I I I 

Supply current 11cc IYcc = 5.5 V All other 
I lwt" = GND inputs= 4.5 V 
I I 

01,02 
03 
o4 

I 
I 
I 

1145 
I 
I 15 

mA 

mA 
I I I I 

!Address access time ltAA IVcc = 4.5 and 5.5 V All 1--- I 65 ns 
I I ICL = 30 pF;-------------.---.;,.see figure 6 I I 

!Chip select access time ltACS I 
I I I 

All 1---
I 

40 ns 

!Chip select recovery time ltRcS 01,03 1--- 35 ns 
I I 1 

!Chip select to high impedance ltzRCS 02,04 1--- 35 ns 
I I 1 

!Minimum write pulse width ltwp
I I 

All I so 
I 

ns 

!Write disable time ltws 
I I 

01,03 1--- 50 ns 
1 

3 
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TABLE I. Electrical eerformance characteristics - Continued. 

I I Limits I 
Test ISymbol • Conditions V Device I I Unit 

I -55 C .s_ Tc .s_ +125 C type I Min I Max I 
I I I I 

!Write disable to high ltzws 
Iimpedance I 
I I 

!Write recovery time itwR 
I I 

!Address setup prior to write ltwSA 
I I 

!Address hold after write time ltWHA
I 

!Data setup prior to write ltwso 
!time I 
I I 

!Data hold after write time ltWHDI 

!Chip select setup prior to ltwscs
!write I 
I I 

!Chip select hold after write ltwHCS
!time I 
I I 

IVcc. 4.5 and s.s v 
ICL • 30 pF
Isee figure 6 

02,04 50 ns 

All 50 ns 

All 10 ns 

All 5 ns 

All 10 ns 

All 5 ns 

All 10 ns 

All 5 ns 

y Complete terminal conditions shall be as specified 1n table III. 

4 
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3.2.3 Schematic circuits. The schematic circuits shall be submitted to the 
preparing activity prior to inclusion of a manufacturer's devfce in thfs specfficatfon
and shall be submitted to the qualifying activity as a prerequisite for qualification.
All manufacturers' schematics shall be maintained and available upon request. 

3.2.4 Bit address map. The bit address map shall be as specified on figure 3. 

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

3.2.6 Case outline. The case outline shall be in accordance with 1.2.3. 

3.3 Lead material and finish. Lead material and finish shall be in accordance with 
MIL-M-385l0 (see 6.5). 

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

3.5 Electrical test re3utrements. The electrical test requirements for each device 
class shal I be the sUbgro ps specified in table II. The electrical tests for each 
subgroup are described in table 111. 

3.6 Marking. Marking shall be in accordance with MIL-M-38510. The "JAN" or "J" 
certification mark shall not be used. 

3.7 Microcircuit group assignment. The devices covered by this specification shall 
be in microcircuit group number 6 !see MIL-M-38510, appendix E). 

TABLE II. Electrical test requirements. 

1~uogroups (see table III)
MIL-STD-883 Class B devices 

test requirements
I 
1Inter1m electrical parameters 1 
l(pre burn-in) (method 5004)
I 
IFinal electrical test l*,2,3,7,9 
!parameters (method 5004) 

!Group A test requirements 1,2,3,7,9, 
!(method 5005) 10,11 

IGroup C end-point electrical 1,2,3 
!parameters (method 5005) 

!Additional electrical subgroups for None 
lgroup C periodic inspections 
I 
!Group D end-point electrical 1,2,3 
lparameters (method 5005) 

*PDA applies to subgroup 1 (see 4.2c) 

3.8 Manufacturer eligibilit~. To be eligible to supply microcircuits to this 
specification a manufacturers all have a manufacturer certification i~ accordance 
with MIL-M-38510 for at least one line, not necessarily the line producing the device 
type described herein. 

3.9 Certification. Certification is accordance with MIL-M-38510 is not required
for this device. 

5 
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4. QUALITY ASSURANCE PROVISIONS 

4.1 SamplinR and inspection. Sampling and inspection procedures shall be in 
accordance wit Mtl-M-38510 and method 5005 and 5007 of MIL-ST0-883 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 quality conformance inspection. The 
following additional criteria shall apply: 

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

1. Test condition D, using the circuit shown on figure 5 or equivalent. 

2. TA= 125°C minimum. 

b. Interim and final electrical test parameters shall be as specified in table 
II, except interim electrical parameters test pr1or to burn-1n 1s optional 
at the discretion of the manufacturer. 

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

4.3 Qualification inspection. Qualification inspection is not required. 

4.4 Quality conformance inspection. Quality conformance inspection shall be in 
accordance with MIL-M-38510. Inspections to be performed shall be those specified in 
method 5005 of MIL-STD-883 and herein for groups A, B, C, and D inspections (see
4.4.1 through 4.4,4), Generic test data may be used to satisfy the requirements for 
group C and D inspections {see 6.7). 

4.4.1 Grou~ A inslection. Group A inspection shall be in accordance with table I 
of method 500 of MI -STD-883 and as follows: 

a. Tests shall be as specified in table II. 

b. Subgroups 4, 5, 6, and 8 of table I of method 5005 of MIL-STD-883 sha11 be 
omitted. 

4.4.2 Grou~ B inslection. Group B inspection shall be in accordance with table II 
of method 500 of MI -SfD-883. 

4.4.3 Group C ins~ection. Group C inspection shall be in accordance with table 
III of method 5005 o MIL-sTD-883. 

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

b, Subgroups 3 and 4 shall be added to the group C inspection requirements for 
class C devices and shall consist of the tests, conditions, and limits 
specified for subgroups 10 and 11 of group A. 

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

1. Test condition D, using the circuit shown on figure 5 or equivalent. 

2. TA= 125°C minimum. 

3. Test duration: 1.000 hours, except as permitted by appendix B of 
MIL-M-38510 and method 1005 of MIL-STD-883. 

4.4.4 Grou~ D insfection, Group D inspection shall be in accordance with table IV 
of method Soo of MI -STD-883 end-point electrica1s parameters sha11 be as specified
in table III. 

6 
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Device type 01 

Cases E or F 

16 

15 

14 

13 

12 

11 

10 

9 

Device type 02, 03 and 04 

Cases E or F 

16 

15 

14 

13 

12 

II 

10 

9 

FIGURE 1. Terminal connection. 

7 



MIL-M-38510/230A 

Device 01 

X ADDRESS WORD 
DECODER DRIVER 

16 X 16 
ARRAY 

MEMORY 
CELL 

SENSE 
AMP 
AND 

WRITE 
DRIVER 

DECODER 

>----Dour 

~, 
u---~2 

CS3 

y 
ADDRESS 

Device 02 and 04 
X ADDRESS WORD 

DECODER DRIVER 

16 X 16 
ARRAY 

MEMORY 
CELL 

SENSE 
AMP 
ANO 

WRITE 
DRIVER 

DECODER 
y 

ADDRESS 

;,o,----- 0our 
e§, 

n----el2 
~3 

..----wl 

FIGURE 2. Block diagram. 

8 



MIL-M-38510/230A 

Device 03 

X ADDRESS WORD 
DECODER DRIVER 

16 X 16 
ARRAY 

MEMORY 
CELL 

SENSE 
AMP 
AND 

WRITE 
DRIVER 

DECODER 

»---Dour 

cs, 
D----f'S2 

ff3 

y 
ADDRESS 

FIGURE 2. Block diagram - Continued. 
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I 0 0 0 I 

0 I 0 0 2 

I 0 0 3 
0 0 0 4 

I 0 0 5 

0 0 6 

I I I 0 7 

0 0 0 I 8 
I 0 0 9 

0 0 10 
I I 0 II 

0 0 I 12 

I 0 0 13 
0 I 14 
I I 15 

,:, - 0 0 0 0 0 00 0 

~ - 0 0 0 0 0 00 0 

x - 0 0 0 0 0 0 0 0 

~ - 0 0 0 0 0 0 - 0 0 

I() 'It ,., C\J 0 O'l (X) I'-- \.D I() 'It I'() C\J 0 

FIGURE 3. Bit address map. 
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Inputs Output 

Mode"C'S'l cs2 CS3 WE DIN Dour 

H 
X 
X 
L 
L 
L 

X 
H 
X 
L 
L 
L 

X 
X 
L 
H 
H 
H 

X 
X 
X 
L 
L 
H 

X 
X 
X 
L 
H 
X 

H 
H 
H 
H 
H

0our 

Not selected 
Not selected 
Not selected 
Write "0" 
Write "1" 
Read data from addressed 
location 

Device 01 

Inputs Output 

Modecs 1 cs2 cs3 WE DIN Dour 

H 
X 
X 

,L 
L 
L 

X 
H 
X 
L 
L 
L 

X 
X 
H 
L 
L 
L 

X 
X 
X 
L 
L 
H 

X 
X 
X 
L 
H 
X 

High Z 
High Z 
High Z 
High Z 
High Z 
Dour 

Not selected 
Not selected 
Not selected 
Write "O" 
Write "1" 
Read inverted data 
from addressed location 

Device 02 &04 

Inputs Output 

Modecs, cs2 cs 3 WE DIN DOUT 

H X X X X H Not selected 
X H X X X H Not selected 
X X H X X H Not selected 
L L L L L H Write "O" 
L L L L H H Write "1" 
L L L H X Dour Read inverted data from 

addressed location 

H = High voltage level 
L = Low voltage level 
X • Don't care (high or low) 

Device 03 

FIGURE 4. Truth tables. 
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F 

F 
2 
F 
4 

F 
8 

F 
16 

£. 
32 

F 
64 

Device type 01 

Ao Vee 

A1 A7 

A2 AG 

A3 A5 

es1 A4 

c"s2 0our 

es3 WE 

GND DIN 

NOTE<;: 
1. = 3300 ±5%.R1 

Vee 

F 
4096 

F 
2048 

F 
1024 

F 
512 

F 
256 

F 
128 

2. A11 pulse generators have the 
following characteristics: VIL =-1.5 V 
minimum to 0.8 V maximum; v1H =2.0 V 

minimum to 5.5 Vma~imum; 50% ±15% 
duty cycle and F = 100 kHz minimum. 

3. Vee shall be high enough to insure 5.0 V 
at the device Vee terminal. 

FIGURE 5, Burn-in and life test circuits. 
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Device types 02, 03 and 04 

R1 

F 

F 
2 
F 
4 
F a 
.f.. 
16 

F 
!2 

Ao 

A1 

cs, 

CS2 

CS3 

0our 

A4 

GND 

Vee 

F
A3 4096 

F
A2 2048 

F 
D1N 1024 

.LWE 512 

.L..A7 256 

F
A6 128 

FA5 64 

NOTES: 
1. R1 • 3300 ±5%. 
2. All pulse generators have the 

following character1st1cs v1L • -1.5 Vmin. 
to 0.8 Vmax; VIH • 2,0 Vmin to 5.5 Vmax~ 
SOS ±151 duty cycle and F • 100 kHz m1n1mum.

3. Yee shall be high enough to insure s.o Vat the 
device Vee terminal, 

FIGURE 5. purn•in and.1119 }Ht cir.cu its ~ Continued, 
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LOAD A 

Vee 

30011 

Dour ±5% 

DUT 60011 
±5% Tel 

LOAD B 

Dour 
DU T 1000..n 

±5% r'
SCOPE CHANNEL B 

SCOPE CHANNEL B 

LOAD e 
Vee 

75011 
0ouT 
DU T 50011 

±5% •:(L 
SCOPE CHANNEL B 

INPUT PULSES 

tTLH::: 10 ns7 r -, r-tTHL=IOns 

I /-----~VIH 
____/ I I ~-10% 

I I_
V 

IL--N ¼-io% VoH:!:2.4V 

9·, +~-oo_:,o VoL<0.45Vj I.-IOnsec --I l.--1onsec 

NOTES: 
1. Use load circuit A in transitions between logic levels and from high Z state to 

a logic low state. 
2. Use load circuit Bin transitions from high Z state to logic high state. 
3. Use load circuit C in transitions from a logic level to the high Z state. 
4. CL= 30 pF ±5% including wiring and probe capacitance. 

FIGURE 6, Switching time load circuits. test conditions and waveforms. 

14 
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Device type 01 

READ MODE 

PROPAGATION DELAY FROM CHIP SELECT PROPAGATION DELAY FROM ADDRESS INPUTS 

CS1 CS2 CS3 1.5V 
CHIP SELECT I 

Dour 
DATA OUTPUT 

I 
I I 

tAcs I""" .., 

Ao TO A7 
ADDRESS 

·olN 
DATA INPUT 

WE 
WRITE ENABLE 

0our 
DATA OUTPUT 

I 
I 
I 1.5V 

I 
~ tRcs i,..-

WRITE MODE 

Ao TO A7 
~.5VADDRESS 

INPUTS I 

Dour 
~.5VDATA OUTPUT 

! I 
r-t--tAA~ 

FIGURE 6, Switching time test circuit and waveforms - Continued. 
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Device type 02 and 04 

PROPAGATION DELAY PROPAGATION DELAY 
FROM CHIP SELECT (LOAD A) FROM ADDRESS (LOAD A) 

cs, CS2 CS3 \1.sv AoTOA7 v,.5 V 
ADDRESS ~ 

CHIP SELECT JS-----
DouT HIGHZ___ \1.5v 

LOAD A '-·-----
tACS 

JDour 
LOAD B ~~1____ 5

1. V 

INPUTS --- ---------

Dour 
DATA OUTPUT----+----

1.5V 

CS1 CS2 CS3 \,___________________f v 
CHIP SELECT 

Ao TO A7 
ADDRESS INPUTS 

D1N 
DATA INPUT 1.5V 

_ .....__....._~_t_w_sDt4-twp ltw,,,_H_Dj_.._...,__....,_ 

WE 
WRITE ENABLE 

Dour 
DATA OUTPUT 

_twsA-.J 

twscs_J 

1.5 V 

----HIGH Z 

-----tWHCS 

-,l.5V
(LOAD A) 

(LOAD Bl 

twR Pr=----
~lj_Z ____ _/1.5V 

Switching time test circuit and waveforms - Continued,FIGURE 6. 
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Device type 02 

PROPAGATION DELAY 

FROM CHIP SELECT TO HIGH Z 

Dour 
LOAD A 

0our 
LOAD 8 

Device type 04 

PROPAGATION DELAY 
FROM CHIP SELECT TO HIGH Z 

CS1 CS2 CS3 \1.5v 
CHIP SELECT 

tzRcs I~ ____ 
Dour ~ HIGHZ 

11 011 

DATA OUTPUT LEVEL -}o.5v 
"I" LEVEL CDour 

DATA OUTPUT ~0.5V 
HIGH Z 

Device type 02 and 04 

WRITE ENABLE TO HIGH Z DELAY 

WE 
WRITE ENABLE 

~.5V / 

tzws-J..==-:i _____ _ 
~, HIGHZ 

"o"LEVEL
Dour f-}o.5v
DATA OUTPUT 

"1 
11 

LEVEL I0our \-}0.5VDATA OUTPUT 
\_ _ _ti~H 

(ALL tzxxx PARAMETERS ARE MEASURED AT A DELTA OF 0.5V 
FROM THE LOGIC LEVEL AND USING LOAD C) 

FIGURE G. Switching time test circuit and waveforms - Continued. 
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Device type 03 

AC WAVEFORMS 
PROPAGATION DELAY PROPAGATION DELAYREAD MODE 

FROM ADDRESS 

Aoro A7 

FROM CHIP SELECT 

Vi
CS 1 CS2 CS3 ' ......___-' ~. 5 V vADDREs_s_ _,A· 5 
CHIP SELECT ~ /.' 

Dour DourDATA OUTPUT 1.5 V
DATA OU;..T_P_U;..T.;....,i____ 

WRITE MODE fa 
CS1 CS2 CS3 1. V

5 
CH IP SELECT '------------------------· 

Ao TO A7 
ADDRESS 

\ 

D1N 
DATA IN 

WE 
WRITE ENABLE 

twsA twHA 

twHCS 
twscsDour 

1.5VDATA OUTPUT 

t 

FIGURE 6. Switching time test circuit and waveforms - Continued, 
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TABLE II I. Gro~p A inspection for device type 01. 

Terninal conditions (pins net designated are open) 

MIL- cases 1 2 l 4 5 
91bgroap Symbol STD-883 E, F 

method Test No. AO Al A2 A3 CSl 

1 '1c 1 -10 mA 
TA • 25°C 

2 -10 111A 

3 -10 ftlA 

4 -10 111A 

5 -10 mA 

6 

7 

8 

9 

10 

11 

12 

13 

1IL 3009 14 .4 V 

15 .4 V 

16 .4 V 

17 .4 V 

18 .4 V 

19 

20 

21 

22 

23 

24 

25 

26 

11Hl 3010 27 4.5 V 

i i 28 4.5 V 

29 4.5 Y 

6 7 8 9 10 11 12 13 14 

N CS3 GND DIN !IE" DOUT A4 AS A6 

GND 

-1011A 

-10 111A 

-10 a\ 

-10 111A 

-10 111A 

-10 IRA 

-10 111A 

.4 y 

.4 V 

.4 V 

.4 V 

.4 V 

.4 V 

.4 y 

' 

' 

15 16 
Meas. 

A7 v•:c terminal 

5.5 V AO 

Al 

A2 

A3 

Br 

m 
CS3 

DIN 

gr-

M 

AS 

A6 

-lOIIIA A7 

AO 

Al 

A2 

A3 

Br 

m 
CS3 

DIN 

!IE" 

A4 

AS 

A6 

.4 V A7 

AO 

Al 
i 

t A2 

Test limits 

Min Max Unit 

-1.5 V 

-800 µA 

25 

25 

25 

f 
!; 
~ 
~; 



30 

35 

40 

45 

50 

55 

TABLE Ill. ,roup A inspection for device type 01 - Continued. 

Tenninal :onditions (>ins not designated are open) 

~ 
! 
~ 
0 

N 
N w 
0 ~ 

MIL- Cases 
Sllbgroup Symbol ST0-883 E, F 

method Test No. 

l 1IH1 3010 
TA= 25°C 

31 

32 

33 

34 

36 

37 

38 

39 

1
IH2 

41 

42 

43 

44 

46 

47 

48 

49 

51 

52 

1cEX 53 

Ice 3005 54 

'0t. 3007 

VIL 
11 56 

YIH 

1 2 3 

AO Al A2 

5.5 V 

5.5 V 

5.5 V 

GNO GNO GNO 

0.8 Y 0.8 V 0.8 W 

.8 y .8 V .8 V 

2.0 V 2.0 V 2.0 V 

! 
4 5 6 7 8 9 10 11 

A3 ill CS2 CS3 GND DIN WE OOUT 

4.5 V GND 

4.5 V 

4.5 V 

4.5 V 

4. 5 V 

4.5 V 

5.5 V 

5.5 V 

5.5 V 

5.5 V 

5. 5 V 

5.5 V 

5.5 V 

GIID GND GND GNO GNO GND 

0.8 V 0.8 V 0.8 V 0.8 V 0.8 V ?! 16 mA 

.8 V .8 V .8 y .8 V .8 V .8 V 
2.0 V 2.0 V 2.0 V 2.0 Y 2.0 V 2.0 V 

12 13 14 15 16 

A4 AS A6 A7 VCC 

5.5 V 

4.5 V 

4.5 V 

4.5 V 

4. 5 V 

5.5 V 

5.5 V 

5.5 V 

5.5 V 

GND GND 131D GND 

0.8 V 0.8 V 0.8 V 0.8 V 4.5 Y 

.8 V .8 V .8 V .8 V 4.5 Y 
2.0 V 2.0 V 2.0 V 2.0 V 

Meas. 
terminal 

A3 

ill 

CS2 

CS3 

DIN 

WE 

A4 

AS 

A6 

A7 

AO 

Al 

A2 

A3 

ill 

CS2 

CSJ 

DIN 

WE 

A4 

AS 

A6 

A7 

DOUT 

vcc 

DOUT 

DOUT 

Test limits 

Min Max Unit 

25 µA 

1 mA 

100 µA 

145 mA 

.45 V 

y 

See footnotes at end of table. 



2 

8 

10 

11 

HBLE III. Group A inspection for d'.,vice type 01 - Continued. 

Terminal conditions (pins not designated are open} 

~p 

7 
TA= 25°C 

9 
1A ·0 25°C 

Cases 1 2 7MIL­ 3 4 5 6 10 71 12 13I 9E, FSymbol J STD-883 
Al CS3Test No. AO A2 A3 N ~ GNO I DIN WE DOUT A4 A5method 

Same tests, terminal conditions and limits as for subgroup 7 except TA= 725°C and v1c 
tests are omitted. 

~ts~~s.;..Ii~':"l conditions and limits as for subgroup 1 except TA= -55°C and v1C 

Fune- I 3074 57 1! y 1! y y 1! 1! GND ]I 1! I y }I!11tiona1 l I 
Same tests, terminal conditions and limits as for subgroup 7 except TA= 125°C and -5:°C. 

GALPAT 
Figure 6 

tAA 

tACS 

tRCS 

tws 
1.R 

GG Ii 
Figure 6

'i,;p 

ilSA 

tWHA 

twso 

t..HO 

t..scs 

tWHCS 

5B 11 

59 

60 

61 

62 

63 §! 

64 

65 

66 

6i 

68 

69 

11 

§! 

11 

§I 

11 

§! 

'11 

§! 

Same tests, :erminal conditions and limits as for subgroup 9, except TA = 125°C. 

Same tests, tenninal conditions and · imits as for subgroup 9, except TA = -55°C. 

I 
' 

GND y4j'1! '11 I '1/ '11 11 
I 

t 
§! _§_! §) §j §j 6j 

14 15 16 I Test limits 

A6 

1! 

'1! 

§j 

Meas, 
A7 VCC termillal Min Max Unit 

Output1! l 1! I 1' 
! I 

'11 

§I 

~ 

j 
61 

i 

j 

Output 

' ! 

i j 

50 

10 

5 

10 

5 

10 

5 

65 

40 

35 

50 

50 

ns 

~ 

I 

I 
I 

I 
See foo:r.o:es at end of table. 
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TABLE JI!. Group fl inspection for device types 02 and 04. 

Terminal conditicns (pins not designated are open) 

&lbgroup 

l 
TA=25°C 

.,,, 
"' 

l 

TA i25°r. 

Symbol 

VIC 

1IL 

! 
1IH1 

MIL-
STD-883 
method 

3009 

3010 

i 

Cases 
E, F 

Test No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

1 

AO 

-10 mA 

0.4 V 

4.5 V 

2 3 

Al m 

-10 rnA 

-10 mA 

0.4 Y 

0.4 V 

4.5 V I 

4.5 V 

4 

CS2 

-10 mA 

0.4 V 

5 

m 

-10 mA 

0.4 V 

6 

DOUT 

7 

A4 

-10 mA 

0.4 V 

8 
! 

g 

GNO A5 

GNO 

-JO mil 

10 

A6 

-10 mA 

0.4 V 

0.4 V 

11 

A? 

-10 mA 

0.4 V 

12 

WE 

-10 mA 

0.4 V 

13 

DIN 

-10 mA 

0.4 V 

14 

A2 

-10 11A 

0.4 V 

15 

A3 

-10 mA 

0.4 V 

16 

VCC 

5. 5 V 

' 

Meas. 
tert:1inal 

AO 

Al 

fil 

fil 

CS3 

A4 

AS 

A6 

A1 

iiE 

DIN 

Al 

Al 

AO 

Al 

csT 

m-
fil 

M 

AS 

A6 

A1 

WE 

DIN 

A2 

A3 

AO 

Al 

err 

Test limits 

Min Max 

-1.5 

I 

-800 

I 

25 

25 

25 

V 

~ 
!llA 

I ; 
I 
I ~ 

~ 

Unit 



-ABLE II I. Group A inspection for device types 02 and 04 - Continued. 

Teminal conditions (pins not designated are open) 

~ 

1 
TA = 2s•c 

Symbol 

I 
IHl 

N... 

I IH2 

I 

1os 
1 cc 

10Hz 

1oLZ 
VOL 

VOH 

MIL-
STD-883 
method 

3010 

3011 

3005 

3009 

3009 

3007 

3006 

Cases 
E, F 

Test No. 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

~9 

so 
51 

52 

53 

54 

55 

56 

57 

58 

l 

AO 

5. 5 V 

GNO 

0.4 V 

0. 4 V 

O.B V 

0.8 V 

2 

Al 

5.5 V 

GND 

0.4 V 

0. 4 V 

0.8 V 

0.8 V 

3 

csT 

5.5 V 

GND 

0.4 V 

D.4 V 

0.8 V 

0.8 V 

4 

CS2 

4.5 V 

5.5 V 

GNO 

0.4 V 

0.4 V 

0.8 V 

0.8 V 

5 

CS3 

4.5 V 

5.5 V 

GND 

0.4 V 

0.4 V 

0.8 V 

0.8 V 

6 

OOUT 

GNO 

2.4 V 

.5 V 

16 mA 

-5.2 mA 

7 

A4 

4. 5 V 

5.5 V 

Gno 

0.4 V 

0.4 V 

0.8 V 

0.8 V 

8 

GND 

GNO 

I 

9 

AS 

4.5 V 

5.5 V 

GND 

0.4 V 

0.4 V 

0.8 V 

0.8 V 

10 

A6 

4. 5 V 

5.5 V 

GND 

0.4 V 

0.4 V 

0.8 V 

0.8 V 

11 

A7 

4. 5 V 

5. 5 V 

GND 

0.4 V 

0.4 V 

0.8 V 

0.8 V 

12 

WE 

4.5 V 

5.5 V 

GND 

0.4 V 

0.4 V 

w 
w 

13 

DIN 

4. 5 V 

5.5 V 

GND 

0.4 V 

0.4 V 

0.8 V 

0.8 V 

14 

A2 

4.5 V 

5.5 V 

GND 

0.4 V 

0.4 V 

0.8 V 

0.8 V 

15 

A3 

4.5 V 

5. 5 V 

GND 

0.4 V 

0.4 V 

0.8 V 

0.8 V 

16 

VCC 

5.5 V 

' 
4.5 V 

4.5 V 

Test limits 
Meas. 

terminal Min Max Unit 

csf 25 

m 
A4 

A5 

A6 

A7 

WE 

DIN 

A2 

A3 

AO l 

Al 

m 
m 
CSl 

M 

AS 

A6 

A7 

WE 

DIN 

A2 

A3 

roiT -20 -100 

vcc 7_j 

OOUT 50 

OOUT -50 

ocDT .45 

ocliT 2.4 

iA 

mA 

mA 

µA 

µA 

µA 

V 

V 

;f 
0 

N -­w 
~ 

See footnotes at end of table. 



TABU !II. Group A inspection for device types 02 and 04 - Continued. 

Tenninal conditions (p·ns not designated are open) 

N .... 

Slbgrou.p 

1 
TA = 25°C 

2 

3 

7 
TA = 25°C 

8 

9 
TA & 25°C 

10 

11 

MIL- Cases 1 2 3 4 5 6 7 8 9 10 11 12 
Symbol STD-883 E, F 

WEmethod Test No. AO Al m CS2 CS3 ooiJf A4 GNO AS A6 A7 

VIL 0.8 V 0.8 V 0.8 V 0.8 V 0.8 V 0.3 i GNO 0.8 V 0.8 V 0.8 V 0.8 V 

VIH l! 59 
2.0 V 2.0 V 2.0 V 2.0 V 2.0 V 2.0 i 2.0 V 2.0 V 2.0 V 2.0 V 

~:~/:~s~m~~~J~al conditions and limits as for subgroup 1, except TA= 125°C and v1C 

:~1:~s~i~~tal conditions and limits as for subgroup 1, except TA= -55°C and VIC 

Fune- 30!4 60 y y y y y y y GNO y y y y
t1onal 

Same tests, terminal conditions and limits as for subgroup 7, except TA= l25°C and -55°C. 

tAA GALPAT 61 y y y y y ~ y GNO 11 y y ~Figure 6 
62 

I j 
tACS 

tzRcs 63 

tzws 64 

twR 65 I 
I 

twP GG II 66 §I §I §I §.! §I §I §I §I §I §.! 

iwsA 67 
Figure 6 

lwHA 68 

!:wso 69 

f:wHO 70 

!:wscs 71 

twHcs 72 ' 
k 

Same tests, tenninal conditions and limits as for subgroup 9, except TA = 125°C. 

Same tests, tenninal conditions and limits as for subgroup 9, except TA =-55°C. 

13 14 15 16 

DIN A2 A3 vcc 

0.8 V 0.8 V 0.8 V 4.5 V 

2.0 V 2.0 V 2.0 V 

y y y y 

y y y y 

§I §.! §.! §I 

I 
I 

I k 

Test limits 
Meas. 

terminal Min Max Unit 

Output y ns 

Output 11 

Output 65 ns 

40 

35 

50 

50 

50 

10 

5 

10 

5 

10 

5 

I 

I 

I 

I 
I 

;';,... 

! 
~ 
0 -­"' 
0,. w 



TABLE IIl. Group A inspection for device type 03, 

Tenninal conditions (pins not designated are open) 

~ 

MIL- Cases l 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Test limits 
tigrollp Symbol STD-883 E, F Meas. 

method Test No. AO Al m CS2 CS3 Tiffii'f A4 GNO A5 A6 A7 WE DIN A2 A3 vcc termlJlal Min Mu Unit 
1 1IL 3009 1 .4 V GND 5.5 V AO -800 µA

TA • 25"C 
2 .4 V Al 

3 .4 V BT 
4 .4 V m-
5 .4 V m 
6 .4 V A4 

7 .4 V A5 

8 .4 V A6 

9 .4 V A7 

10 .4 V ilt 

11 .4 V DIN 

12 .4 V A2 

13 .4 V A3 

1IH1 3010 4.5 V I14 AO 2! I 
I15 4.5 V Al 

~1J 
16 4.5 V m 
17 4.5 V m 

t 
18 4.5 V m ►I 
19 4.5 V A4 

20 4.5 V AS 

21 4.5 V 
i 

A6 

22 4.5 V f A7 

23 ' 4.5 V ;;;r 
I 

24 4.5 V DIN I 
I 

25 4.5 V A2 I26 4.5 V A3 

1IH2 
27 5. 5 V AO 1 mA I 

' 
28 5.5 V Al 1 mA • 
29 5.5 V 

i m 1 mA i 

f 
'f 
~~-

-~ 
-0. ,,. 
~ 



30 

35 

40 

45 

50 

55 

TABLE III. Group A iospection for device type 03 - Conti,ued. 

Tennin!l conditions (pins not designated are open) 

&lbgroUP 

1 
TA = 25°C 

Symbol 

1IH2 

N 

"' 

VIC 

[CEX 

lcc 
VIL 
VIH 

10L 

MIL-
ST0-883 
method 

3010 

3005 

y 

3007 

Cases 
E, F 

Test No. 

31 

32 

33 

34 

36 

37 

38 

39 

41 

42 

43 

44 

46 

47 

48 

49 

51 

52 

53 

54 

56 

l 

AO 

-10 ml\ 

.8 V 

2.0 V 

0.8 V 

2 

Al 

-10 mA 

.8 V 

2.0 V 

0.8 V 

l 

fil 

-10 mA 

.8 V 

2.0 V 

0.8 V 

4 

CS2 

5.5 V 

-10 mA 

.8 V 

2.0 V 

0.8 V 

5 

CS3 

5.5 V 

-10 mA 

.8 V 

2.0 V 

0.8 V 

6 

DOUT 

5.5 V 

16 mA 

7 

A4 

5.5 V 

-10 mA 

.8 V 

2.0 V 

0.8 V 

8 9 

GND A5 

GND 

5.5 V 

-10 mA 

.8 V 

2.0 V 

0.8 V 

10 

A6 

5. 5 V 

-10 mA 

.8 V 

2.0 V 

0.8 V 

11 

A7 

5. 5 V 

-10 mA 

.8 V 

2. 0 V 

0. 8 V 

12 

WE 

' 

: 5.5 V 

-10 mA 

.8 V 

2.0 V 

f}j 

13 14 15 

DIN A2 A3 

5.5 V 

5.5 V 

5.5 V 

-10 mA 

-10 mA 

-10 mA 

.8 V .8 V .8 V 

2.0 V 2.0 V 2.0 V 

0.8 V 0.8 V 0.8 V 

16 

,cc 

5.5 V 

4.5 V 

4.5 V 

Test limits 
Meas. 

terminal Min 

CS2 

CS3 

A4 

AS 

A6 

A7 

WE 

DIN 

A2 

A3 

AO 

Al 

m 
CS2 

m 
A4 

A5 

A6 

A7 

WE 

DIN 

A2 

A3 

DOUT 

vcc 

Output 

DOUT 

Max 

1 

-1.5 

100 

145 

y 

.45 

Unit 

mA 

V 

; ~ 

D 

N 
w 
iJ 

µA 

mA 

V 



TABLE III. Group A inspec,:ion for device type 03 - Continued. 

Teminal conditions (pins not designated are open) 

; 

&,bgroup 

2 

3 

7 

8 

9 
TA = 2s0 c 

10 

11 

MIL- cases l 2 3 4 5 6 7 
Symbol STD-883 E, F 

method Test No. ~o Al m m- m NllJi A4 

~~/:~ :~!:~ conditions and limits as subsroup 1, except TA= 125°C and VIC 

~~s ~~ !:~!:~~ conditions and limits as subgroup 1, except TA= -55°C and VIC 

Fune- 3014 57 11 'Y y 'Y 11 y ~l
tional 

Same tests, termina 1 conditions and 1imits as subgroup 7, except TA = 125°C and -55°C. 

tAA GAL PAT 58 y y y 

r 
y ?! ~ 

Figure 6 
tACS 59 

tRCS 60 

\is 61 

ilR 62 

\ip GG II r,3 §/ §1 §I §/ §/ §/ §/ §/ §/
Figure 6 

twsA 64 

w 65 

\iso 66 

iltto 67 

\iscs 68 

ilttcs 69 

Same test, terminal cooditions and 1imits as sul>group 9, except TA = 12S°C. 

Same test, terminal conditions and limits as sull<lroup 9, except T~ = -55°C. 

8 9 10 ll 12 13 14 

GIID AS 

GND 'Y 

GND y 

15 16 Test limits 
Meas. 

A6 Al WE DIN A2 A3 vcc termi.Jlal Min Max Unit 

y 
I 

y y y y y 'JI Outp•t y 

y y !/ 11 y y 11 Output 65 ns 

40 

35 

50 

50 

§/ §! §I §I §! 'jj 50 

10 

5 

10 

5 

10 

5 

; ~ 
N.... 

0..._ 
" 
0,. w 

h. Pass execution time = (n2 + n) X cycle time, n = 256. 
Y A field of ones and zeros is written into the memory aad then read for correct contents. i. The GALPAT tests shall be performed with Yee= 4.5 V and 5.5 V. 
Y Memory contents are checked at all locations at functional speeds. 
1f The function tests shall verify the truth table of figure 4. All bits shall be tested. Terminal conditions 5/ The test conditions of figure 6 shall apply.shall be as follows: 6/ Gallo in Galwresh with row column ~nq- ~ong read GG II). 

- The Galloping Galwresh GG is start by1rst writing a field of zeros and a. Inputs: H = 2.0 V, L = 0.8 V. then a field of ones into the memory under test (Ml/T). The following sequence
b. Outputs: Output voltage shall be either: is then performed.1. H = 2.4 Y minimum and L = 0.45 V maximum, when using a high-speed checker doubl~ 

comparator, or · R 11 111 11 0 11 11 111Test bit ilrite R "0* W2. H~ 1.0 Y and L :£ 1.0 V, using a high-speed checker single comparator. 
c. The functional tests shall be performed with Yee = 4.5 V and Yee= 5.5 V. 

4/ GALPAT. This program will test all bits fn the array, the addressing and inte•action between bits for ac Background bit ~"1'( ";,( ~"l"~! 
- perfomance, tAA, tACS' tRCS' tWS' and tWR' the memory is initialized by writing a field a' "H" and then 

The background bits are read in ping-pong fashion in the row1column of the test 
a fi~ld of ul". Description: bit. The sequence is repeated for tie next test bit (Y advancing X) until the 

test bit reaches X max Y max. The iwerse pattern is then perfonned with Yee = 4.5 V, 
a. "rite an "H" in word 0. then 5. 5 V. 
b. rord O is read. ZJ Ice limit far device type 02 is 145 nA, maximum. 
c. rord 1 is read. 

Ice limit for device type 04 is 75 m~, maximum.d. ~ord O is read. 
e. ,lord 2 is read. §/ Toggle from 5.5 V to 0.4 V and retur,. 
f. rord O is read. 
g. The reading ~rocedure cortinues back and forth be:ween word O and the next higher numbered word unti 1 

word 255 is reached then increments to the next "ord and reads back and forth as in steps a through 



MIL-M-38510/230A 

4.5 Methods of inspection. Methods of inspection shall be as specified in the 
appropriate tables and as fol lows: 

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

5. PACKAGING 

5.1 Packaging reguirements. The requirements for packaging shall be in accordance 
with MIL-M-3851 • 

6. NOTES 

6.1 Notes. The notes specified in MIL-M-38510 are applicable to this 
specification. 

6.2 Intended use. Microcircuits conforming to this specification are intended for 
use for Government microcircuit applications (original equipment) and logistic 
support. 

6.3 Ordering data. The contract 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 procuring
activity in addition to notification to qualifying activity, if applicable. 

e. Requirements for failure analysis (including required test condition of 
method 5003), corrective action, and reporting of results, if applicable. 

f. Requirements for product assurance options. 

g. Requirements for carriers, special lead lengths or lead forming, if 
applicable. These requirements will not affect the part number. 

6.4 Abbreviations, symbolsL and definitions. The abbreviations, symbols, and 
definitions used herein are aerfifea in MtL-M-38510, MIL-STD-1331, and as follows: 

GND - - Electrical ground (common terminal) 
Vy N - - Voltage level at an input terminal 
Vy C - - Input clamp voltage 
I OHZ - High impedance (off-state) output high 

current 
lQLZ- - High impedance (off-state) output low current 
tAA - - Address access time. 
tAcS- - - Chip select time. 
tp- - - Write pulse width. 
tRcS­ Chip select recovery time. 
twHA- - Address hold time after write. 
twHo­ Data hold time after write. 
twHcs - Chip select hold time after write. 
twR - - Write recovery time. 
tws - - Write disable time. 
tw SA - - Address setup time prior to write. 
twscs Chip select setup time prior to write. 
tw so- - Data setup time prior to write. 
trncs Chip select disable time to high impedance.
tzws- - - - - Write disable time to high impedance. 

28 



MIL-M-38510/230A 

6.5 Loffistic support. Lead materials and finishes (see 3.3) are interchangeable.
Unless ot erwise specified, microcircuits procured for Government logistic support
will be procured to device class B (see 1.2.2) and lead material and finish C (see
3.3). Longer lengths leads and lead forming shall not affect the part number. 

6.6 Generic test data. Generic test data may be used to satisfy the requirements 
of 4.4.3. Group C generic test data shall be on date codes not more than one year
old and on a die in the same microcircuit group (see appendix E of MIL-M-38510) with 
the same material, design and process from the same plant as the die represented.
Group D (see 4.4.4) generic data shall be on date codes no more than one year old and 
on the same package type (see terms, definitions, and symbols of MIL-M-38510) and 
from the same plant as the package represented. The vendor is required to retain 
generic data for a period of not less than 36 months from the date of shipment. 

6.7 Ordering auidance. Since the qualification and certification requirements 
have been remove from the specification, orders may be placed immediately. 

6.8 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 type Generic-industry type 

01 93410 
02 93421 
03 93411 
04 93L420 

6.9 Changes from ffrevious issue. Asterisks are not used in this revision to 
identify changes wit respect to the previous issue, due to the extensiveness of the 
changes. 

Custodians: Preparing activity: 
Army - ER Air Force - 17 
Navy - EC 
Air Force - 17 (Project 5962-0708) 

Review activities: 
Army - AR, Ml 
Navy - SH, OS 
Air Force - 11, 19, 85, 99 
DLA - ES *U.S. GOVERNMENT PRINTING OFFICE: 1984-505-038/A5115 

User activities: 
Army - SM 
Navy - AS, CG, MC 

Agent: 
DLA - ES 
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	Test: 
	50: 
	I: 
	1uogroups see table II: 
	DECODER DRIVER: 
	undefined: 
	undefined_2: 
	1: 
	2: 
	undefined_3: 
	undefined_4: 
	undefined_5: 
	undefined_6: 
	undefined_7: 
	undefined_8: 
	undefined_9: 
	undefined_10: 
	undefined_11: 
	undefined_12: 
	undefined_13: 
	undefined_14: 
	xRow1: 
	Mode: 
	H X X L L L: 
	X X X L L H: 
	Dour: 
	Mode_2: 
	X X X L L H_2: 
	Inputs: 
	Output: 
	Mode_3: 
	X X X L L H_3: 
	Vee: 
	Ao: 
	512: 
	DIN: 
	undefined_15: 
	undefined_16: 
	Ao_2: 
	0our: 
	300 n 5: 
	J I I O¾ v: 
	PROPAGATION DELAY FROM CHIP SELECT PROPAGATION DELAY FROM ADDRESS INPUTS: 
	CS1 CS2 CS3: 
	undefined_17: 
	CHIP SELEC: 
	1_2: 
	2_2: 
	Ao TO A7V1 L 5 V: 
	DATA OUTPUT: 
	INPUTS I: 
	cs CS2 CS3 1sv: 
	DATA OUTPUT_2: 
	Dour J: 
	15V: 
	CS1 CS2 CS3_2: 
	fsv: 
	ADDRESS INPUTS: 
	1_3: 
	2_3: 
	Row1: 
	Row1_2: 
	undefined_18: 
	undefined_19: 
	twsDrtwp ltw HD: 
	twsAJ: 
	undefined_20: 
	twscsJ: 
	tWHCS: 
	undefined_21: 
	twR 8: 
	ljZ: 
	FROM CHIP SELECT TO HIGH Z: 
	tzRcs I: 
	WRITE ENABLE TO HIGH Z DELAY: 
	5V: 
	FROM CHIP SELECT: 
	READ MODE: 
	FROM ADDRESS: 
	CHIP SELECT: 
	DATA OUTPUT_3: 
	undefined_22: 
	PUT: 
	15V_2: 
	undefined_23: 
	CS1 CS2 CS3 15V: 
	undefined_24: 
	undefined_25: 
	Row1_3: 
	Row2: 
	undefined_26: 
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