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| REQUIREMENTS | )
| REMOVED ] MIL-M-38510/230(USAF)

20 June 1979

MILITARY SPECIFICATION
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 Scope. This specification covers the detail requirements for monolithic,
silicon, SngIar static 256-bit random access memories. One product assurance class
and a chofce of case outliines 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-385T0. The "JAN® or "J" certification mark shall not be used.

1.2.1 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 MIL-M-38510.

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

Outline letter Case outline, (MIL-M-38510, appendix C)
E pD-2 (16-1ead, 1/4" x 7/8"), dual-in-1ine package
F F-5 (16-1ead, 1/4" x 3/8"), Flat-package

TBeneficial comments (recommendations, additions, deletions) and any pertinent
|data which may be of use in improving this document should be addressed to: Rome
|Afr Development Center, RADC (RBRD), Griffiss AFB, NY 13441, by using the self-
|addressed 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 range - - - - - - - _ - _ . _ . -0.5 V dc to 7.0 Vv dc
Input voltage range- - - - . _ _ _ - _ _ . . . -1.2 vV dc at_-10 mA to 5.5 V dc
Storage temperature range- - - - - - - - . . . -65 C to 150°C
Lead temperature (soldering 10 seconds)- - - - 300°C

Thermal resfstance, junction-to-case 1/:

Case E - - - - - - - . . ... _.T._ . 50°C/wW
Case F - ~ - - - - - . o o . - oo ... 70°C/W
Qutput supply voltage- - - - - - . . _ _ _ . _ -0.5 V dc to 5.5 V dc
Output sink current- - - - - - - - _ _ _ _ . _ +20 mA
Maximum power dissipation, Pp 2/ - - - - - - - (01, 02,.03) 798 mWdc (145 mA)
(04) 413 mWdc (75 mA)
Maximum junction temperature - - - - - - _ _ _ 175°¢C

1.4 Recommended operating conditions.

Supply voltage - - - - - - - - - - - - - - - . 4.50 V dc minimum to 5.5 V dc¢
maximum

Minimum high level input voltage - - - . - . . 2.0 V dc

Maximum low level {input voltage- - - - - . . _ 0.80 V dc

Normalized fanout (each output)- - - - - - . . 40 maximum .

Ambient operating temperature range- - - - . . -55°C to 125°¢C

2. APPLICABLE DOCUMENTS

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

SPECIFICATION
MILITARY
MIL-M-38510 -

STANDARD

Microcircuits, General Specification for.

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

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

3. REQUIREMENTS

3.1 Detafl specification. The individual item requirements shall be in accordance
with MIT-N-38510, and as specified herein.

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

3.2.1 Terminal connections. The terminal connections shall be as specified on
figure 1.
3.2.2 Block diagrams. The logic diagrams shall be as specified on figure 2.

1/ Heat sinking is recommended to reduce the Junction-to-case temperature.

2/ Must withstand the added Pp due to short circuit (e.g., Ips) test.
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Electrical performance characteristics.
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Itime

N
TABLE I. Electrical performance characteristics - Continued. ’ \

I ) | I I Limits | I
| Test | Symbol | . Conditions .}./ | Device | | Unit |
| | ] -55°C < Tg < *+125°C | type | ax I
| | ] ' ! ! ! | i
| | ! | | ] I T
|Write disable to high Itzus 1Voc = 4.5 and 5.5 V | 02,04 {--- |5 | ns |
| impedance [ C_ = 30 pF i | ! | |

| see figure 6 | | | | |
| i I ] ) | 1
IWrite recovery time ‘tHR Al I--- = 50 I ns !
T | I I T T
|Address setup prior to write IlthA I AN } 10 } --- II ns {
T | | | | 1 I
:Address hold after write time {tHHA = ; AN } 5 } - = ns {
! 3 | I I I ! T
IData setup prior to write ltwsp | | AN 110 | === ] ns |
[time | | | ] | I |
| | | ] | | I !
T ] 1 | | | T
{Data hold after write time ‘thD lI All { 5 } .- |I ns }
I | | | I | |
IChip select setup prior to [twscs | | Al 110 | === | ns |
lwrite ! | | | | | I
| | I ! | | |
;Chi select hold aft ite Ilt T A | 5 { l' T

r ——-
P old after wr ll WHCS II 'I Il ns , o~

1/ Complete terminal conditions shall be as specified in table III.
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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 device in this specification
and shall be submitted to the qualifying activity as a prerequisite for qualification.
A11 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-3B510 (see 6.35).

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

3.5 Electrical test requirements. The electrical test requirements for each device
class sﬁITT‘UE‘IHE‘EUUUTU&VE‘?EEETTied in table 1I. The electrical tests for each
subgroup are described in table III.

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.

T TSubgroups (see table IT1) |
| MIL-STD-883 I TTass B devices |
| test requirements { I
T ] |
lInterim electrical parameters | 1 I
[(pre burn-in) (method 5004) ] ]
T 1 !
|IFinal electrical test | 1*,2,3,7,9 |
|parameters (method 5004) i |
T 1 |
|Group A test requirements | 1,2,3,7,9, |
{(method 5005) | 10,11 |
I | )
{Group C end-point electrical ] 1,2,3 ]
}garameters {method 5005) | |

| 1
|Additional electrical subgroups for | None ]
Igroup C periodic inspections I |
| | |
{Group D end-point electrical | 1,2,3 1
Iparameters (method 5005) ] |

*pDA applies to subgroup 1 (see 4.2c)

3.8 Manufacturer eligibility. To be eligible to supply microcircuits to this
specification a manu?ac%urer sEaII have a manufacturer certification in 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.
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4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection ?rocedures shall be in
accordance wifg MIE-M-3ESIU and method 5005 and 5007 of MIL-STD-883 except as
modified herein.

4.2 Screening. Screening shall be in accordance with method 5004 of MIL-STD-883,
and shaTT be conducted on all devices prior to quality conformance inspectfon. 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. Tp = 125°C minimum.

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

€. 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. gnspect?ons to be performed shall be those speciffied 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 Group A inspection. Group A inspection shall be in accordance with table I
of method SUUE of HIE-STD-883 and as follows:

a. Tests shall be as specified in table II.

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

4.4.2 Group B inspection. Group B inspection shall be in accordance with table II
of method SUDE of MIE-STD-883.

4.4.3 Group C inspection. Group C inspection shall be in accordance with table
II1 of method 5005 og WIT-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 1imits
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. Tp = 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 Group D inspection. Group D inspection shall be in accordance with table IV
of method SUUE of HIE-STD-BE3 end-point electricals parameters shall be as specified
in table III.
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Device type 01

Cases Eor F

| C]A0 \erchG

2[A A7[715
3(jA2 Ag[114
a[]”3 As[13
5[]CSi Aq[d12

6[]CS2 Pout[]N
7[C]cs3 WE[]Ji0
8[JGND Oin[]9

Device type 02, 03 and 04

Cases E or F

1{JAo ~ Vee [Jie
2[JA A3[i5
3]s Az2[]14
4’[: C?§2 Oin :]'3
5([]CS3 WE[J12
6[{Pout A7[]n
7A4 Ag[JI0
8 [JGND Asi ]9

FIGURE 1. Terminal connection.
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Device 01
X ADDRESS  WORD
DECODER  DRIVER
Ag— 16 X 16 = s Oour
Aj— , ARRAY
A2 — ‘ *1 MEMORY ifsl
A3 CELL T3z
| SR —cs3
e H
AND WE
WRITE (
DRIVER \ |
1 i_oc Oin
DECODER 5
Y
ADDRESS
NER
Agq A5 AgA7
Device 02 and 04
X ADDRESS WORD
DECODER  DRIVER
‘;o—- 16 X 16 F_l_/\ {>\& Bout
1 — ARRAY
A3 e > —
3— CELL &3,
! 9 P &%
SENSE
AMP e WE
AND
WRITE .
DRIVER Din
=
DECODER
Y
ADDRESS
I
AgAs Ag A7

FIGURE 2. Block diagram.
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Device 03
X ADDRESS WORD
DECODER  DRIVER
Ao—] 16 X 16 ) Dout
A — ARRAY 3 _
A2 — —*] MEMORY | p —CSi
Az CELL ' g::ﬁ'sz
| IR CS3
SENSPE o | ,
AM =
AND WE
WRITE |
DRIVER |
1 _.-'E__OC——-DIN
DECODER 0] \
Y
ADDRESS
| 11
AqhAsAgAT

FIGURE 2. Block diagram - Continued.
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FIGURE 3. Bit address map.
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Rf= - = = - = - - Oooooooo
- —-——-—-—0o000~--~--~-000o0
X|-—900-—-00--00--00
-o~-~o0o-0-0-0-0-0-o0

VD ITMNZTOPDODMOOTM™ - o

ol
=<
o
G

PP GRN-JOO~NOG DN - O

(0]
I 00O
01 0O
I 1 00
OO0 1 O
I O 1 O
o1 10
I 1 1 0
0O 0O I
1 0 0O |
Ot 01
I 1 01
00 I i
|1 0 01|
o1 I |
R
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Inputs OQutput
T, | ©, | Cs3 | W ] Oy | Doyr Mode
H X X X X H Not selected
X H X X X H Not selected
X X L X X H Not selected
L L H L L H Write "0"
L L H L H H Write "1"
L L H H X DOUT Read data from addressed
location
Device 01
Inputs Output
C51 CS2 C53 WE DIN DOUT Mode
H X X X X High Z Not selected
X H X X X High Z Not selected
X X H X X High Z Not selected
L L L L L High Z Write "0"
L L L L H High Z Write "1"
L L L H X DOUT Read inverted data
from addressed location
Device 02 & 04
Inputs Output
CSI C82 CS3 WE DIN DOUT Mode
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 “0"
L L L L H H Write "1"
L L L H X DOUT 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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Device type 01

Vee
\ 1
F O— AO Vee
F F
2 Al A7 3598
F F
g °|A2 A6~ 35pa8
Eo— o —F
8 A3 As 024
F o 1cs L o
16 7¢I Agq 2
fo{cs D
32 2 ouT
£ o—css WE —o -2
64 256
O n b—o —F=
GND IN 58
NOTES:
1. R.I = 3300 +5%.
2. All pulse generators have the
following characteristics: vIL =-1.5V

minimum to 0.8 V maximum; VIH =2.0V

minimum to 5.5 V maximum; 50% +15%
duty cycle and F = 100 kHz minimum.
3. Vcc shall be high enough to insure 5.0 V

at the device Vcc terminal.

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

Vee
— j
F O—- AO VCC
E F
2 Al A3 2056
R F < F
E - £
g O—CS2 DiNn° 023
£ — — F
‘60'—' CS3 WE —O-s—lé
— F
DouT A7 756
F F_
33 0—1A4 Ael— 728
[GND Ack—o £
I S 64
NOTES :

1. Ry = 3300 +5%.

2. A1l pulse generators have the
following characteristics VIL = -1.5 V min.

to 0.8 V max; VIH = 2.0 V min to 5.5 V max;

50% +15% duty cycle and F = 100 kHz minimum.
3. Vcc shall be high enough to insure 5.0 V at the

device VCC terminal.

FIGURE 5. Burn-in and life test circuits - Continued,

13




1

NOTE

PwWN

Dourt
DUT
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LOAD A —
Vee

% 3000
5%

DouT
DUT

%600_0.

:LC
+*5% tI? L
SCOPE CHANNEL B

LOAD B

OouT
DUT

1000.N

*59% T
SCOPE CHANNEL B -

LOAD C

o

'TLH =10 ns—e

N ——390% 'IH
A N —10%

%500.0. . TN

+5% j?CL

SCOPE CHANNEL B

INPUT PULSES
o— —  |je—tTHL=10ns

Vi

Von>
=55~ VoH2 2.4V
—+—90%

10 nsec—"

S:

I~ T-— —VoL<o.asv
o— —e| |[@—|Onsec

Use Toad circuit A in transitions between logic levels and from high Z state to

a logic low state.

Use load circuit B in transitions from high Z state to logic high state.
Use load circuit C in transitions from a logic level to the high Z state. N
CL = 30 pF 5% including wiring and probe capacitance. \

FIGURE 6. Switching time load circuits, test conditions and waveforms.
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Device type 01

READ MODE
PROPAGATION DELAY FROM CHIP SELECT PROPAGATION DELAY FROM ADDRESS INPUTS
CS, CS5 cs3 X ><' 5y Ao TO A7 1.5V
CHIP SELECT | N\ ADDRESS i
DouT | o }
DATA QUTPUT ouT
= | ' | 1.5V patAouTPUT | | 1.5V
|
tACS —@o| —f IRCS |- pt—FAA —m|
WRITE MODE
CHIP SELECT | | .
Ap TO A7 I X X |
ADDRESS | | S
' ' ! | [
DN | ] X H 1
DATA INPUT | | X 15V !
W—E l : pr __."—H——YWHD' ;
WRITE ENABLE | t |
t WHA—hl
| I wsokﬁ V- TGS o
Pout ket wsa—
DATA OUTPUT le-twscs —— | t.5V

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

PROPAGATION DELAY
FROM CHIP SELECT (LOAD A)

PROPAGATION DELAY
FROM ADDRESS (LOAD A)

&S, €5, 53 pEY A0 T0 A7 X.sv

CHIP SELE.C_T—_—_- INPUTS

DouT HIGH Z k5v

LOAD A 5

ey facs D%JATOUTPUT X.sv
Oour

LOAD B

&5, €5 53 \

4—*AA——.I
Ao

CHIP SELECT

AQ TO A7
ADDRESS INPUTS

X

Din
DATA INPUT

~

P

WE
WRITE ENABLE

Oout
DATA OUTPUT

FIGURE 6.

HIGH Z
(LOAD A)

(LOAD B)

-—l'wsor—pr—’ 'WHDI‘—
1.5V

-4»—"WSA:j
re—twscs
SQI.SV

<—tWHA——
—tyHcs

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

PROPAGATION DELAY
FROM CHIP SELECT TO HIGH Z

€S, €S, CS3

CHIP SELECT \
BouT HIGH Z \
LOAD A t2rCS

DouT
LOAD B HIGHZ

Device type 04

PROPAGATION DELAY
FROM CH{P SELECT TO HIGH Z

CS| €S, CS3 \u.sv
CHIP SELECT
"ZRCSJc—— e
DouT o /— HIGH Z
DATA OUTPUT O"LEVEL —}osv
D "t" LEVEL
ouT
DATA QUTPUT —}o.5v
HIGH Z
Device type 02 and 04
WRITE ENABLE TO HIGH Z DELAY
WE
WRITE ENABLE
1.5V
tzws ~‘<—°| —_————
- HIGH
DOUT PN .
DATA OUTPUT O LEVEL # }osv
BouT "I"LEVEL
DATA OUTPUT \k_}o.sv
HIGH Z

(ALL t'zxxx PARAMETERS ARE MEASURED AT A DELTAOF 0.5V
FROM THE LOGIC LEVEL AND USING LOAD C)

FIGURE 6. Switching time test circuit and waveforms - Continued.
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PROPAGATION DELAY
FROM CHIP SELECT

€8, CSp CS3 15V
CHIP SELECT )

DouT
DATA QUTPUT

€S, TS, G54
CHIP SELECT

—>

h-

tacs

N

-~

e

trCs
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Device type 03

AC WAVEFORMS
READ MODE

PROPAGATION DE LAY

FROM ADDRESS

Ao TO A7
ADDRESS

Kisv

Dout

-

WRITE MODE

DATA OUTPUT

Yo
*—*AA—J

AOTOA7
ADDRESS

Din
DATA IN

WE
WRITE ENABLE

Dour
DATA OUTPUT

FIGURE 6.

tws —

Switching time test circuit and waveforms - Continued.
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Aoy ‘anoa | Asviaso| aso|Aso|aso] wet| 72 |aso rso| Aso |aso laso|aso]Aasolaso 55 100¢ 0
w | sl M o | aw | o | aw ao | o avo | awo | aw | awo | oo | ow | aw ¥5 S00€ 2
v | oot 1000 AS'S £ 3y
w ASS % _

oy ASS ts

v ASS 05

v ASS 6

n ASS 8%

NIQ ASS o

€52 Tl oass o

25 ASS )

182 ASS W

£ AS'S t

Y ASS )

] ASS W .
wol ot ov A G o Ly
o ASY o€
9y ASD 8¢
v ASY 1
W AS'Y 9.

; ASH g€

NIO NS e

£53 NSy £e

8 ASY 2

122 ne e 252 = V1
v | s e | ASS ano ¥R o¢ oloe WL t
nun| xew | oA Ew_uww, 200 | oo | sy o noa | 3 | N | owo | eso | 280 | 1S9 | ev | av | w | ov “ou 3521 nﬂﬂ“.nomm roquls | dvossa

Sy 189.L 9l St 128 £l 4} LL ot 6 8 L 9 § |14 € 2 L 5958y ~TIN
1

(uado aue pajeubisap jou suid) SuoLILPUOd {eujuus)

‘penuLjuo) - 10 3dA3 3D1ASp 404 UGI3IAdsut y dnouy “I11 319vL

20




MIL-M-38510/230A

*31qe3 JO pud 3B SIIOUT004 3IG

V| 1daaxa ‘g dnoubqns .o

"2056- = 4 S® S}LUL| PUR SUOL]LPUOD |RULWID} S3S3} Aues i
"0521 = Y] 3daoxa ‘g dnoabgns 40y Se SILWLL PUR SUOLILPUOD |RULUM3} *S3S3) e oL
g A 59 SOHM,
ot a9 SSM,
5 19 QHM,
ot 99 ash,
S %9 VHA,
oL 9 sty
- — - — _ — x ! - ! - _ o | g 24nbi3 d
0§ 73 V) 3 73 7 /5 73 /3 3 5 A7 ) 3 £9 1199 4
05 29 ,
0s 19 M
5¢ 09 SR,
_ Al . M | . b ! 9 aunbial | 2682 =1
su | g9 Indyng v v /v v ] /s v v aNo v v b i v ] v 85 Lvd VD 3 6
*30G5- PUB 3,621 = V) qdeoxa ; dnoubgns 40j Se S3LWE| PUB SUOLILPUOD [BUILIDF *S3SIT WS 8
_ _ teuotd | 3,62 = Vi
13 anding | /€ G 3 k £ I3 E E ang I 5 3 k| i I3 f s vlog | -oung I3
*paj3Lmo aJe 53593
My pue 9,56~ = V) 1deoxa | dnoubgns 4oy Se SJLUL| PuR SUOLILPUCD |RUIWUIY S}SBY S €
a1 v *pa33 W0 AL 53533
A PUR 3,621 = "1 3d90xa | dnoubgns 40j Se SILWL| pUe SUOLILPUCD LRULIID] *SISDY weS F4
unfxew | upq | rewrmaay| gop I} 9y Y] v noa | 3m NIG | awo €9 | 289 | 180 | ev v w | ov -oN 35y | Powew
_ _ ‘gBa] _ 4*3 | £88-GLS | loqmig | duosdpg
BIW 1891 9l sl 1 £l 2l 1t ot 6 | 8 L 9 5 ) 3 H 1 sase) -1
|

(uado aue pajeubissp 30u suid) SUOLILPUOD |RUIUWMDL

‘panui1juo) - |0 9dA3 diAp 40y uol3dadsul y dnouy

“III 378l

21




MIL-M-38510/230A

se 189 ASY 62
§2 ] ASY 82 ) v
s2 ov ASp Ir; owe | MWy | LY
& A b0 92
o A B0 sz
NIO A0 w2
N A b0 €2
o A b0 22
ov A b0 12
sv A b0 0z
w A b0 6l
£52 AD0 8L
282 AP0 L1
18 AP0 9l
v A0 sl ‘
wi | oos- ov A0 9l so0c | g
£v w o1~ €l
w wu oL 2
NIO wi o1 1
EN) W ool- ot
o w oL 6
oy W o1 8
v hu oL L
W wi oL 9
£52 wu ot g
5 w01 v
180 wooL- €
] w ol 2 v
A si- ov | As's ) wi oL~ L a | #
nun | xeW [ Uiy _mﬁﬁuw. 20A £y v NIQ EL I\ 9y 5v aNg Y noa | £92 | 280 | 12| W ov .ozgumw» nuﬂwncwm toquifg | dnossare
SR 1951 ot Jost | wm o oel | a t | ot 6 8 L 3 g ¥ e | e L sase) TN

(uado a.e pajeubisap J0u sujd) SuO}3}pUOD [RULUMIL

“Y0 PU® g0 S9dA3 201A0p 403 uo3oedsur y dnoag

‘111 378Vl




MIL-M-38510/230A

*3|qR} JO PUD IV SII0UJ004 33§

A t'zf 100 fASy|As0| Aso| Aso|l /8| Asof Aso0{Aso A80| wzs)aso|Aaso| Aso|lAaso|Aso 85 900¢ KOy
A Sy 1000 |asvlaso| Aso|Aaso|l /8 | Aso] AsO|ASO Ag0| wolL|Aso|Aso| AsOjABO]|ASD 15 £00€ 0,
vt | o0s- 000 > Ab Ol AVOy AVOl AYO| AVO| AbO|ABD AvOol AS | A¥O|AVO| AvO[ADO]AYO 95 oo | 270
wi| 0§ noa Avo| Avol AvOl AvO| AvO[ AYO[AYO Avo| AvZ|A®O|AYO} AvO|[AYO|AYO 55 gooc | ZHOp
w| /I 20A G| o | av | aNe aw | aw [ ow ano avo | awo [ ane | awe | aw vs 500€ L
wi | oot-| oz- Lnoa ane €5 wee | S0

3] AS'S 2

4] AS'S s

NIO ASS 0S

n ASS 6t

I} AS'S 8y

W AS'S y

1] AS'S 9

w AS'S 1]

£52 ASS b

i) AS'S £

159 AS'S v

v AS'S ty
Wil ov ASS ob oy

b1 ) & ASY 6€

A ASY 8

NIG ASY I3

kL) ASH 9

w ASY s€

] ASY ve

sy ASY €€

v ASY 2z

£50 ASy 13
v | sz 29 lass aNo Asy o€ otoe UL,

| XN | W | Temwaa o v v | NG n o 9o | Sv aNg v Anoa | £S0 ) 280 | 1S3 | v oy "ON 359 | PoyOW
‘gea 4 ‘3 | £88-alS | loquig
sy 9L 9L 5t vl £l 21 ! 01 6 _ 8 L 9 S b £ z L sase) ~TIN

(uado aue pajeubisap jou suid) SUCLILPUOD |euLULID)

“panuijuc) - 0 pue g0 sedf) 831A3p 403 uoircadsuy y dnotg

“IIT 378y,

23




MIL-M-38510/230A

3056~ = <._. 3d39x%3 ‘6 dnoubgns 403 Se SILWL| PUR SUOLILPUOD |RULUIIY *S3S93 RS i
*30521 = V1 3d90%3 ‘G dNOUBGNS 4Oy SP SIHWH] PUR SUOLILPUOD |RUNKIB] *S3SIY BURS ol
s ] u SoHM,
U} u SISM,
s o o,
ol 69 sk,
] 89 VHM,
o " 9 a4nbiy s,
os G N I I BN R L s Bl A|m | B B| e | ne|
05 ] &9 M,
0s 9 mzNu
s€ €9 Souz,
o 29 6 muf v
el R I O I N R O e w | 5| B | Al A|BF | AR Y
*3056- PUR Jo5ZL = VI 3d03xe ¢/ dnouBns 40y SB SILWE| PUR SUOF3LPUCD |RUILI} *S3SIF ARG 8
_ _ _ _ I _ _ tewopd | 05z = Y1
E wnding { /£ I3 3 E I3 I3 [ 3 N9 i 5 e £ | I3 3 09 vl0g | -ounj ¢
’ 1) pue 9,65~ = Y1 1daoxa ¢| dnoabqns 4oj se SIywj| PuR SUOLYLPUOD pmbwww“jmﬂwuuwﬂm €
u; pue 9,621 = <.— 3d20x3 ‘| dnoubgns a0y se SLWL| pue SuOL3I}puod _.m_._ww_wstwmwMMumw_wwm 2
su Iz andang A0°2 AD2 | AD2 AO2| AO2 | AQ2|AD2 A c“N A o”N A on A o“N A o”N A c..u 65 iy ””> 3057 = <_.
AS'9|AB0| ABO|ABO| ABO[ ABD|ABD|[ABD aNd A 80 A8'0] AB0| AB'0| ABO}ASBO A 3
N XeW | UIN _m._wﬁww. 24 v o | Nig E I 9 Gy | oMo wWo| Anod | £59 | 280 | 483 | w ov .oz%mwh nmﬂ.«mﬂm 1oquikg | dnossans
BSIIwy 897, 9l Sl bl €l 2l Ll oL 6 8 L 9 S 14 € Z L sasw) -TIN
(uado ade pajeubisap jou suld) SUOL3|pUODd [BUUID)
‘PanULIU0) - p0 pue g0 S3dA3 9dLAIp 404 uopjdadsul y dnouy 11T 376VL

24




MIL-M-38510/230A

[ owl o 159 A S 62
Cow o W ASS 8
v | oy AS'S 2 oLy
&V ASH 9%
o ASy 5
NIG Ay w2
En NS €2
w NSy 2z
9 A Sy 12
v A 0z
W A Sy 6L
£ ASY 8t
= ASH i
19 ASY 9
v sy st
52 ov ASY ¥l I

£V Ay £l
o Ay 2l
NIO Av n
H Ay ot
w Ab 6
o Ao 8
v Ay L
W A 9
£52 Ay P
25 Ab v
182 Ay €

] . At F4 "

vt | o0s- o | Ass N A L 600€ L el

AR R ok oo | o Mo T oa | o | oo [ | ow | w |00 | e | &0 | 0| w | ov M3 | coseass | toasads | asossans
SR el o | st | n |e | a u oo | & 8 L 9 g v e | 2 L sose) | -mw

U} ¥ dnodg

‘I 378V

2§




MIL-M-38510/230A

A oS moa |asv | Asol asof asol /8| rso|l aso| Aso As0o| wugt| Asojaso |AsBOlASO| ABDO 9 £00€ 10
& mdng| A gy | AO2] A02] Ao2l aoz| AoZ| AOZ) A0 Aoz roz{aoz [Aoz|AhozZ| AOZ o i NIy
ag | as | as | ae | as | A | aE rg aelag | ne | ae | A Ty
w | st 204 %5 S00€ Rt
v | oot 400 AS'S £5 X3,
{ £V Wi ot- 2
w w0l s
NIQ ww oL~ 0s
an w0t~ 67
w w oL~ 8y
9y w 01- )
sv W 01- 9
W W oL~ )
£52 Wi 01- b
i3] W ol- et
150 w 01- 2
v W oL- 1)
U ov Wi oL of M
ey AS'S &€
v AS'S 8¢
NIG A §°S 3
an AS'S 9€
] ASS s¢
9y ASS ve
sv AS'S €€
W ASS €
£ A§S e v
w1 259 | Ass an AS'S o 0L0€ aury | 2%
N[ XEA | TN EHM“N“ 290 £Y AR n I} 9y v QN9 vy inoa | £50 | 283 | 4sa | w ov .oz%mwh nﬂmﬁ.ﬂm joquifg | dsossqns
ST 183], 91 Sl vl £t 2l 1L o1 6 8 L 9 S ¥ € 2 1 sase) -TIN

(uado aJe pajeubysap jou sutd) Suol}lpuod |euiuwad)

-ponuijuo) - §0 90A3 80}Aap J0j UOI309dsul v Ano4H “IIT 378VL

26




“WnBLXRW ‘YW Gyl St 20 8dA3 891ASp oy 3pup) I

*uanjad pue A y°0 03 A G°G wouy 3|bboy

‘wnupxew *yw G/ St o 2dA3 31ASp 40y 3wi| 99

A 5p = Y95 y3im paudoyaad Uayl Sy uda3jed BSIBAUL BY)
ay3 Li3un (X Bupdueape A) 31q 3583 IxBU 3y} 404 pajeadas s} 3duanbas ayj
9533 3y} JO uwn|0d/Mod 3y} ul uoryse; buod-Burd up pesu 3u4e $3LQ punoubyoeq ayl

MIL-M-38510/230A

wl ¥ wle ¥

NN

pue SOA9Z SO p(Bi4

® BULLJIM 1S4

4IM

A

uln 3

7N

wd

‘A GG usyy
XRW A XRW X S3yoead 3iq 3593

"31q

3119 punocubyoeg

349 358}

‘pauMojJasd uayy st
2ouanbas 6uLMO|{0j 3yl “(LNW) 3593 Japun Auowdw 3yl OJUL SBUO 4O P|ILJ @ UYL

*Kldde ||eys 9 a4nbis 30 SuOLILPUOD 3533 AYY

o

) oM
Bnoay} © $d53s UL SB Y3404 puUR }ORG SPEAJ PUR PAOM IXAU JY 03 SIUSMWAJOUL UBY3 paydesd S} GGZ pJd
:ucs vuwz pauaqunu JaybLy 3Xau 3y3 pue () PAOM UIBMIB] Y30} PUB }DBQ SINULIUOD 34npadodd Buipead 3yl

U3y} pue ,H, 30 P13ty © BujIram Aq pazijetyiut st Aowdw

6
“pead S| O PIOH ‘3
‘pead S} g paoM "3
*pedd S| O P4OM P
pedd S| | puoM ‘D
‘peas s} 0 P4ON g
"0 pAOM UL H, UR S}LM P

ncom.un_.&umuﬁ ‘wle 30 PlBLL ®©
au3 .mzu pue .w:u .wumu .wu<¢ .<<& £3ouRLIOfaad

22 404 SILQ UIAMIAQ UOL3DRAIIUL pue Bupssauppe syl ‘Aedue dyl ul S31Q [Le 3583 ({IM weuboad SHUL  *LVTVO

A g'g = ) pue A G'p = 8> Y3 1M pamojaad aq |1eys_$3sa3 (euoj3ouny ayy o
*dojededwod 31buls 4ay29yd paads-ybiy © Bugsn ‘A 0| Sy pue A Q'L <H ‘2
. 40 ‘u03040dwod
31qnop 4ayoayd> paads-ybLy © Buisn usum ‘wnupXew A Gp'Q = ] puR WNWpUIW A b2 = H °|
$49Y3 49 9 ||eys abej|oa Jndyng :sinding °q
‘A80=T1°A0'2 =H :sindup e

1SMO| 104 SR 8Q [[eyS

SUOLILPUOD |RujudL  °P3IS3Y 3G L1BYS SILQ LIY 4 94nBiy JO BIqRI YINF BYI A4f49A {lRYS SIS33 UOJIdURG AY)
Spaads |euoj3ouny 3R SUOLIRIOL [[@ IR PAYIIYD B4R SIURUOD AJowal
A GG PUR AGY = uu> Y3LM paunojuaad 9q [(eys $3ISd3 IYdTVD Byl ‘) S3UBIUOD 3234400 404 pRAL UBYF pUR AUOURW BYJ OJUL UIIFLJM S} SOUIZ PuUR SBUO JO P{d}4 Y
‘962 = U ‘awly 31942 X (v + NS = WL} UOEINDBXD SSBY ‘Y
*20G5- = qHu%uxu ‘6 GNOJDGNS S® S}LWE( PUR SUCLIIPUOD [RULULIBY *3S9) BuleS 1
*20621 = <_. 3daoxa ‘g dnoubgns se S3IJWi| PuR SUOILPUOD |RULWMS] 353 aweS oL
5 69 SOHM,
oL 89 SIS,
] 9 Hby
ot 99 0su,
§ ] Y,
ol 9 LEN
! g aanbiy d
0§ V] ) R ) A Al B A f3 i A | A R B A £9 1 9 N
0 i) iy
08 19 s
s¢ 09 S,
ov 69 Sy v
- A | L L 1 9 aunby4 W 2,82 = "1
su 59 ndyng | /o I3 I I v i AR an v /s ¥ Vi v /v v 85 1¥d V9 ) 6
“30G5- PuU® J,62{ = <._ 3d30xa ¢/ dnoubqns se sjjwL| pue SuOy3LpUGd [BUBIS] €S3593 aureg 8
_ Leuoy3
I3 andang | /§ I3 15 I3 I3 i £k | £ ] I3 s I3 I3 '3 £ |k (s vi0e -oung L
a1 v *pPa33juo aJv 3533
A PUR 3,96~ = ] 3d30xd ‘| dnoubgns se SIiuwi| puR SUOLILPUOD {RUJWMI} }S3) BURS [3
2 *paIIpWo ade $359)
A PuR D,52] = "L 3dadxa | dnoubqns se s3pWE| pu® SUOLILPUOD |eUIB] 3533 aues 2
g .az_ UTA | TeUTmae)| g9, 3] v | Na L) I} W | sy aw v ANOD | £ | 280 | U2 | v | ov ‘on 353y | Ppoyem
‘seIN 43 |¢€88-Qls | loqmég | dnoxsqng
iy way 9l st L £l 2l 1 o1 6 8 L 9 ] t € 2 i s3s5®) -1

“paNuL3u0) - €0

(uado aae pojeubisap jou sujd) suoj3ipuod |eupuLia)

30}A9p 403 U}

Suf ¥

ey  “I11 3evl

i

/!
/

27




MIL-M-38510/230A

4.5 Methods of inspection. Methods of inspection shall be as specified in the /’—\\‘
appropriaté tables and as Tollows: ] ) ‘

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 requirements. The requirements for packaging shall be in accordance
with MIT-M-38510.

6. NOTES

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

6.2 tntended 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.

¢. 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. TN

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, symbols, and definitions. The abbreviations, symbols, and
definitions used herein are defined in MIL-M-38510, MIL-STD-1331, and as follows:

GND - - - - - - - e e === - Electrical ground (common terminal)

ViN - - - - - - - - - e e m == - Voltage level at an input terminal

VIQ = = = = = = = = = = = = = - - Input clamp voltage

IQHZ- - = = = =~ = = = = = = = = = High impedance (off-state) output high
current

IoLZ- = = = = = = = = =~ = = = - - 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.

twHD- - - - - - - - - - Data hold time after write.

- Chip select hold time after write.
tWR = = = = = = = = = = = = = - - Write recovery time.

tWS = = - = = = = - = - - - - - Write disable time.

tysa- - - - - - - - - - - - Address setup time prior to write.

tyscg =~ - - - = = = = - - - - Chip select setup time prior to write.

tYsp=- = = = = = = = = = = = - - = Data setup time prior to write.

t7rcg - - - = = == - === =~- - Chip select disable time to high impedance.

t7WS= = = - = = = = - = - -~ - - - MWrite disable time to high impedance. //ﬂ\)
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6.5 Logistic support. Lead materials and finishes (see 3.3) are interchangeable.
Unless otherwise spec ed, 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 ﬁear 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 guidance. Since the qualification and certification requirements
have been removed Trom 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 previous issue. Asterisks are not used in this revision to
identify changes with respect to the previous issue, due to the extensiveness of the

changes.

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

Review activities:
Army - AR, MI
Navy - SH, 0S
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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