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| QUALIFICATION | 21 ﬂ!Y 1386
| REQUIREMENTS | P

| REMOVED | MIL-M-38510/152A
18 March 1985

MILITARY SPECIFICATION

MICROCIRCUITS, DIGITAL, TTL,
DATA DECODERS/DEMULTIPLEXERS,
MONOLITHIC SILICON

{ INACTIVE FOR NEW DESIGN AFTER DATE OF THIS REVISION. [

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, TTL, data decoders/demultiplexers logic microcircuits. Two product assur-
ance 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 part number shall be in accordance with MIL-M-38510, with

the exception that the "JAN" or "J" certification shall not be used.

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

Device type Circuit
01 4-1ine to 16-1ine decoder/demultiplexer
02 Dual 2-1line to 4-line decoder/demultiplexer
08 Dual 2-Tine to 4-line decoder/demultipliexer, open collector
04 Binary-to-octal decoder
05 BCD-to-decimal decoder
06 BCD-to-decimal decoder

1.2.2 Device class. The device class shall be the product assurance level as

defined in MIL-M-38510.

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

Qutline letter

Case outline (see MIL-M-38510, appendix C)

A F-1 (14-1ead, 1/4" x 1/4"), flat package
B F-3 (14-1ead, 3/16" x 1/4"), flat package
c D-1 (14-lTead, 1/4" x 3/4"), dual-in-line package
D F-2 (14-1ead, 174" x 3/8"), flat package
E D-2 (16-1ead, 1/4" x 7/8"), dual-in-line package
F F-5 (16-1ead, 1/4" x 3/8"), flat package
J D-3 (24-lead, 1/2" x 1 1/4"), dual-in-line package
K F-6 (24-1ead, 3/8" x 5/8"), flat package
z F-8 (24-1ead, 1/4" x 3/8"), flat package
1.3 Absolute maximum ratings.

Supply voltage range - - - - - o =« o -« - - . -0.5 V dc to 7.0 V dc

Input voltage range- - - - - - - « - - - - - -1.5 V dc at -12 mA to 5.5 V dc

Storage temperature range- - - - - - -~ - - - -65°C to +150 C

[Beneficial comments (recommendations, additions, deletions) and any pertinent data

AMSC N/A

Iwhich may be of use in improving this document should be addressed to: Rome Air
[Development Center (RBE-2), Griffiss AFB, NY 13441, by using the self-addressed
IStandardization Document Improvement Proposal (DD Form 1426) appearing at the end
lof this document or by letter.
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DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
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Maximum power dissipation per gate (Pp) 1/:

Device type 01 - - - -~ - = - ~ - - 270 mW
Device type 02 - -~ - = ~ = = = = = - =~ - -~ 195 mW
Device type 03 - - - =~ = = = =~ = - - - - - 195 mW
Device type 04 - - - -~ - - = - = = = = - - 140 mW
Device type 05 - - - ~ = ~ -~ = = = - ~ - = 190 mW
Device type 06 - - - ~ - = = = = = = -~ - -~ 180 mW
Lead temperature (soldering, 10 seconds) - - +300 C
Thermal resistance, junction-to-case (8jc):
Cases A, B, C, D, E, F, J, Kand Z - - -~ - (SeeoMIL-M—38510, appendix C)
Junction temperature (Ty) 2/- - - - ~ - - - +175°C
1.4 Recommended operating conditions.
Supply voltage (Vgg) - - - = = = = = =~ - - = 4.5 V dc minimum to 5.5 V dc
maximum
Minimum high level input voltage (Viy) - - - 2.0 Vv dc
Maximum low level input voltage (Vip)- - - - 0.8 V dc

Normalized fanout (each output) 3/:
At low logic level - - - -~ - -« - ~ - - - - 10 maximum

At high logic level 4/- - - - = - = - - - 20 Taximum .
Case operating temperature range (T¢)- - - - -55°C to +125°C
2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specification and standard. The following specification and standard form a
part of this 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 (DODISS) 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.)

2.2 Order of precedence. In the event of a conflict between the text of this
specification and 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.

T7 " Must withstand the added Pp due to short circuit test (e.g., Igs).

2/ Maximum junction temperature shall not be exceeded except for short duration burn-
in screening conditions per method 5004 of MIL-STD-883.

3/ Device will fanout in both high and Tow levels to the specified number of inputs
on the same device type as that being tested.

4/ A fanout of 20 normalized loads is provided to facilitate connection of unused
inputs to used inputs.
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3. REQUIREMENTS

3.1 Detail specification. The individual item requirements shall be in accordance with
MIL-M-38510, and as specified herein.

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

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

3.2.2 Logic diagrams. The logic diagrams shall be as specified on figure 2.
3.2.3 Truth tables. The truth tables shall be as specified on figure 3.
3.2.4 Case outlines. The case outlines shall be as specified in 1.2.3.

3.3 Lead material and finish. Lead material and finish shall be in accordance with MIL-M-38510
(see 6.4).

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

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

TABLE 1. Electrical performance characteristics.

I I I I [ Cimits | T
| Test | Symbol | Conditions | Device | | Unit |
: | | -55°C < T¢ < *125°C | type }“M"“T‘M‘—m | ax ‘ :
I I !
| T T [ I [ | |
| High level output voltage |VoH | Vec = 4.5V, Igy = -0.8 mA | 01, 02, | 2.4 | v
! i | | 04, 05, | l | |
! | | | 06 [ | | |
| l | | l | l |
| T I T ! T [ l
| High level output leakage  |ICEX | Vec = 4.5V, Voyt = 5.5V | 03 | | 250 | wA |
| current | | | l | l I
| ! | ! | | | [
! ] [ I [ [ { I
: Low level output voltage %VOL % Veg = 4.5V, Tg = 16 mA : A1l = : 0.4 } v }
| ! [ I | I [ |
} Input clamp voltage }VIC } Vee = 4.5V, Ty = -12 mA t A1l : [-1.5 | V }
i |

[ [ I [ [ [ f |
| Low level input current 1T1p | Veg = 5.5V, VN = 0.4V { 01, 02, 1-0.7 |-1.6 | mA |
| l ! | 03, 06 | ! | |
| | | |04, 05 1-0.4 [-1.3 1T mA |
I I | | | | ! |
! [ T T I I [ I
} High Tevel input current }IIHl } Vee = 5.5V, VIN = 2.4V : AN { : 60 } uA l
| | i | [ [ | |
| High level input current 1142 | Ve = 5.5V, VIN = 5.5V | AT | 1150 | wA |
! | [ ! ! | | !
| T [ [ ] T [ !
| Short circuit output currentlIgs | Vg¢g = 5.5V, Yoyt =0V 1/ | 02 ] -20 | -55 | mA |
I | [ - | 0%,05,06] -10 [ 55 [ mA |
} ! | (70T -20T -70 [ mA |

| l l

See footnote at end of table.
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See footnote at end of table.

TABLE I. Electrical performance characteristics - Continued.

MIL.-M-38510/1528

high-to-Tow level output
2C to output

T 1 l [ Timits |
Test | Symbol | Conditions | Device | | Unit

l l -55°C < Tg < +125°C I type { M'in‘r| Max I

| {

. PR Y
Supply current {1 | Vee = 5.5V | 01 62 mA

PP e 0T T T B

| | |04 | [T 25 T mA

[ [ 1 05 | [ 34T mA

| | |706 | 37T mA

| ! | | | I

I T ! I T [
Propagation delay time [tpuy 1 | R = 3900 5% | 01 | 5 | 49| ns
high-to-low level output | ' | ¢ = 50 pF minimum +10% | ! | |
from A, B, C, or D to outputI ‘ (%igure 5) l { } {

I I | I [ I
Propagation delay time ttpryy | | 01 i 5 | 531 ns
low-to-high level output | ! f [ | |
from A, B, C, or D to output% | l = : I

[

T [ ! | l |
Propagation delay time [tpyz | | 01 I 5 | 421 ns
high-to-Tow level output [ I [ | | !
from Gl or G2 to output | | | { [ |

| { f | | |

| { | | | |
Propagation delay time ltpLuz | [ 01 I 5 | 451 ns
low-to-high level output | | | | | [
from G1 or G2 to output \ I I I I =

| [ { | ! I
Propagation delay time tpiyr | Ry = 3900 #5% } 02 | 3 1 331 ns
low-to-high level output | | ¢, = 50 pF minimum *10% [ ! I I
from 1G or 2G to output | } (%1gure 6) : { { {

|

[ ] ! ! | |
Propagation delay time (tpur1 | | 02 ] 3 | 42| ns
high-to-low level output | [ | | | [
from 1G or 2G to output I | | | [ |

| | | | [ |

{ | | | i \
Propagation delay time tpLuz | | 02 I 3 1 331 ns
Jow-to-high Tevel output [ | | | [ I
A or B to output through | | | | [ I
two levels | i | | i |

| | { | | [

[ | I | | [
Propagation delay time ftpprz | | 02 | 3 | 421 ns
high-to-low level output | | | ! | !
A or B to output through | [ ! | I |
two levels | [ | | | |

| [ | | I |

i | | | ! |
Propagation delay time [tpLHz | | 02 [ 3 | 331 ns
low-to-high level output | ! | | [ |
2C to output ! | [ ! | |

| I | [ | !

[ I | I I I
Propagation delay time ltpyLs | | 02 l 3 1 221 ns

| ! | { |

| [ | [ | |

| I | | | !
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TABLE 1. Electrical performance characteristics - Continued.

Limits |
Unit

Test Conditions

-55°C < Tg < *125°C

900 *5%
0 pF minimum £10%
e 6)

Propagation delay time ns
low-to-high level output

1C to output

S w

Propagation delay time 02 46 ns

high-to-low level output
1C to output

02 48 ns

A or B to output

|

|

!

|

I

|

|

|

|

|

|

| |

| |

[ |

I I

| Propagation delay time 1tpLHS
I low-to-high level output }

| I

! !

| |

|
|
|
l
|
|
|
|
|
|
|
I
|

Propagation delay time 02 48 ns

high-to-Tow Tevel output
A or B to output

Propagation delay time 43 ns
Tow-to-high level output

from 1G or 2G to output

CL = 50 pF minimum *10%
(figure 7)

Propagation delay time 03 52 ns

high-to-low level output
from 1G or 2G to output

43 ns

|
|
|
|
|
|
|
|
|
R 390 #5% { 03
|
|
|
|
|
|
|
[Propagation delay time |
| Tow-to-high level output
{ A or B to output through
| two levels
|
| Propagation delay time
| high-to-low level output

|
|
|
|
|
!
| A or B to output through :
|
[
|
[
|
|

[
[
I
I
l
|
[
I
|
I
[
|
I
I
[
I
|
I
|
f
|
I
I
|
I
|
|
I
I
[
I
I
I
I
I
|
[
I
|
I

52 ns

| two levels
|
|"Propagation delay time

| 1Tow-to-high level output
: 2C to output
|"Propagation defay time

| high-to-low level output

: 2C to output |

43 ns

Y ns

|"Propagation delay time TtpLHa .35 ne
{

| low-to-high level output
1C to output

Propagation delay time 56 ns
high-to-1ow Jevel output

|
|
|
|
1C to output :
[
\
|
\

Propagation delay time 57 ns
low-to-high Tevel output

|
|
|
|
|
|
[
|
|
|
|
|
i
|
|
|
|
|
|
|
|
|
|
!
|
|
|
|
|
|
!
|
|
|
|
|
|
!
|
f
|
|
|
|
|
!
|
|
|
|
|
{
!
|
{
!
|
|
I
f
|
A or B to output I

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

See footnote at end of table.
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TABLE 1. Electrical performance characteristics - Continued.
[ [ I T T Timits |
| Test | Symbol | Conditions | Device | | Unit
l l l -55°C < Tp < +125°C | type |"Min [ Max |
J | | - T | | | |
! [ [ I I I [
| Propagation delay time [tpyrs | Ry = 3900 %5% | 03 | 3 | 571 ns
| high-to-Tow Tevel output | | 6, = 50 pF minimum #10% | [ |
| A or B to output I | (¥1gure 7) ! | | !
| [ | [ | [ |
{ I [ | | | T
| Propagation delay time (tpyr1 | RL = 390n #5% {04, 05, | 5 | 481 ns
| high-to-low Tevel output | I ¢ =50 pF minimum £10% | 06 | i {
| A, B, C, or D to output | 1 1gure ) [ [ [ |
: through two levels | | | { } :

| | |

| "Propagation delay time TtpLpr | 708,05, 1T 5 1| 4871 ns
| Tow-to-high level output { | | 06 [ { |
| A, B, C, or D to output | [ | | | |
| through two levels | | : : : :
| | [
| Propagation delay time TtpuLz | {04,056, T 5 [ 531 ns
| high-to-low level output | | | 06 | | |
} A, B, C, or D to output ‘ ‘ = l ‘ %
| Propagation deTay time [tprhy | {708,705, T 5 T 53T ns
| Tow-to-high level output ! | | 06 | [
: A, B, C, or D to output l l = } \ =

1/ Not more than one output should be shorted at one time.

I
|
|
|
!
|

[parameters (method 5005)

TABLE I1. Electrical test requirements.
[Subgroups (see |
| table III) |
MIL-STD-883 | TTass S T Class B |
test requirements | devices | devices {
| [
T T |
[Interim electrical parameters | 1 | 1 |
{{method 5004) | | {
| [
{Final electrical test parameters [1%,2,3, | 1%,2,3, |
| {(method 5004) 17,9,10, 17, 9 |
[ | 11 { |
{Group A test requirements 11,2.3,7, 11,2,3,7, |
{{method 5005) 18,9,1 11|9,10,11 |
! | | |
|Group B test requirements 11 ,7, I N/A |
}(method 5005) subgroup 5 18,9,10,11} |
| | |
|Group C end-point electrical N/ 11,72, 3|
{parameters (method 5005) | | |
| I |
[Additional eTectrical subgroups T NA&A T ~-- |
{for group C periodic inspections { | |
| | |
{Group D end-point electrical 1, 2,311, 2, 31
| | |
] | [

*PDA applies to subgroup 1 (see 4.2¢c).
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Device type 01
Cases J, K, and Z
INPUTS OUTPUTS
o

- N
Vee 7 N7 =~
( ol k8l b7l kel I5{ p4l 13

C D G2 GI Y15 Yi4 Y3 Y12

i
Y2 Y3 YA Y5 Y6Y7 Y8 Y9

1213014516 1711819 i

N —/ 6ND

—_—
OuUTPUTS

Device types 02 and 03
Cases E and F

SELECT OUTPUTS

DATA STRB INPUT. ~
Ve¢ 2C 26 A 2Y3 2Y2 2Y1 2YQ

16 15 |14 13 12 11 |10 9

R o——

i? 2Y3 2Y2 2Y1L 2Y0
2G 2C

§7 BB AR
&_ BBA

_ A
16 1C
le 1Y3 1Y2 1Yl 1YO
Q +]
1 p) 3] 4 5 el | 7 8

DATA STRB SELECT 1Y3 1Y2 1Y1 1Y0 GND
1¢ 16 INPUT ~ J

B OUTPUTS

FIGURE 1. Terminal connections (top view).




Cases A, B, and D

Y1 [T}
yo[2]9
B 3+
v cc[I.__
A (B

Cases E and F

MIL-M-38510/152B

Device type 04

14] Y2
13] Y3
17 Y4
[11] GND
(10 Y7
(9] Y6
8] Y5

A O
¢ [2]
p (3]
Y5 [ %]
Y6[5]
Y7[§]
GND[ 7]

Device types 05 and 06

Case C

—14] Vcc
| 113] B

p—12] YO
b—11] Y1
o—@ Y2
9] Y3

8] Y4

INPUTS OYTPUTS
Vee A B YO YT Y2 Y3 YA
Jte| [15] |14 |13 |12 |11 |10 |9
LT LT ]
A B 0 1t 2 3
» ¢ P
b 5 6 7 8 9
| I T T 1 |
1 2 3 q 5 6 7 8
C D, Y5 Yo :{r7 Y8 Y9, GND
INPUTS OUTPUTS
FIGURE 1. Terminal connections (top view) -~ Continued.
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Device type 01

A= (1)
B[C = _
D @)
(18) '——{::>}7c3)
(s e =

62 = (4
= (5)

(23 A ——=a
A _~——____{___,)lgi : —3 (6)
8 (7)
INPUTS ¢ ) ' (8)
c_(21) z 'FT{::)E -
(10

D >°
_ D ' (13)

C ::D:
:::) (14)
— (15)

B hzi::)*
_t &y (16)

A = »

D
FIGURE 2. Logic diagrams.

YO
Y1
Y2
Y3
Y4
Y5
Y6
Y7
V8
Y9
Y10
Y11
Y12
Y13
Y14
Y15

> OUTPUTS
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Device types 02 and 03

(7) OUTPUT

Sl & —— » 1Y0
D?gA - S L tind
1, (5) OUTPUT

SELECT (3)E | ' 1Y2
B > =" (4) OUTPUT
1Y3

. (9) OUTPUT
seLeeT U0, | E_F:j::>’——— 2Y0
A ) (10) OUTPUT
DéEA (15) — (11) OU2TYP2UT
C14) }Zj{i) (12) OUTPUT
STROBE ] e
26

%*)

FIGURE 2. Logic diagrams - Continued.

10
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Device type 04

i
v

LTJ_<
—
0O

(9)

%w
Y1y

(8)

C4)

(5)

(6)

Device typ~ 05

Y% 13)

i
!

(15)

= (127

o

Y2011

Y3

-

(14D

C10)
Y4

I

(9)
Y5

>
o

i

1)

I

(3)
Y6

]

C4)
Y7

(5)

.

(6)

[

(2)

FIGURE 2.

Y9

C7)

]

Logic diagrams - Continued.

1
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Device type 06

Y%;>
—<
|
e]

—

[ —

nNo

)

C15) vo

K;;D

i
O

C14)

20 (3
1) | }Y_6_o ()

(5)

(6)
¢7)

(2)

;
:
]

FIGURE 2. Logic diagrams - Continued.

12
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Device type 01

Qutputs
Y6 Y7 Y8 Y9 Y10 VIl

Y12 Y13 Y14 Y15

Y2 Y3 Y4 Y5

rrIrrTIXIITXTIXTIZIITIITIIX ITTT

rTrrrTCIXITITXIITITI T ST T T

rTrrT-rrXIITLCTIITXTITXT I JTT T T

rrrrrrrIXIXTXTIXIIX JITIXTIT T T T

rTrrro-rTIrIIrXITrXrX 4T ITXT T LTI

TCTrIrIITIITIIIT JTIXITTXTIIT T

rrIrrIrrXIrXrXTXIIX JXIITITTITITT T T

CTTrrrrrXIXrg4ITrXrTXTITI T TIT T

rrrrIIX JXTITCLIITITITITITIT I

rTrrrrIrA4TZTIXIIIIT ITXIXIxT

rrrrr JTXIXIXCIITIITITXTITTITIT =T

rTrrr JIIITTXTIITIXIITIXTIT T T

rTrrr JrXrrXIrXTCIXITXIXTTTTXTITIT T

T JXIITITITTIXrIXITXrXTITTXrTITI =TT

T  ITTrTTTIITIIXIIXTIXIIITIXXIIIT T X

I = e allie el el afiis rfifer mili il i i s i s s s S s

Inputs
Gl G2 D C B A[Y0 Y1

4T T 9T 3T JTT JX 3T 3T x>

I JTXTX JJIT T J XX 1 JT T XXX

1 1 I T T T X T T T > XX

11 J_1_J 13 1 JTITXLXTIT LTI T IX>X>X

S TN TN TN UV SO SN RS U S RS QU U R U RS g e

JEE TN TSN SO (DU TN N U (U R (U QU RS G [ S [ s i o

Irrelevant.

Low, X =

H = High, L

Device types 02 and 03

2-LINE TO 4-LINE DECODER OR 1-LINE TO 4-LINE DEMULTIPLEXER

OQutputs

T T T T Jx

I T I I I

I~ 3T T

T 1T xTXTxT =T

Inputs

>N dJ a1

jon ouR (RSN RN DU B 14

> 1T AT

> T T X

Qutputs

X xTT 4T

TTrTxTxT JIr =T

o s R oufin sxfius exfin =

T 141X T X

Inputs

o™
>
N
o™
>
N
—
>
o
o
o
N
<
Lol 1)
1Y
[ ]
[+3]
L
(=} (o]
J 38 [V
32
vy
2}t
O
[
—
Q
[Z21 [=c}
o
-
—
o~
>
—
—t
>
—
(=]
>
—
pac
[1o] (3
Ot
[«¢]
o
[oF (&)
S|
+
vy
Ead
[&]
(&)
—
Q
(7] '=s]

XTI XTI

e QPR RS RS U B 4

> T I

> ) ad T X

Truth tables,

FIGURE 3.

13
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Device types 02 and 03

3-1ine to 8-line decoder or 1-line to 8-line demultiplexer

Outputs

1yl 1y2 1Y¥3

2Y2 2Y3 1Y0

2Y0 2Y1

TIrTIrrTrTTxTIXZIxIT d

TXrTIITXTIXTIT T 11

I TrTrTrTTxTxT- T =T

j sxfipes e ol anfien Y s mfibes sl o

TXITTT T T I

ITr4rTTrxT-xTx

I T 1 IXIT XTI I

T 1TXTTTI 1T I T

Inputs

Strobe

or Data

Select

Gt

e s S S | B S N

X 4T O T

g IS R s e s [ B e

N Jd 4 1 1T T T

Low level, X = Irrelevant

nputs 1C and 2C connected together

nputs 1G and 2G connected together

igh level, L

€ = 1
6 = 1
H = H

Device type 04

Outputs

Y7

Y6

Y5

Y4

Y3

Y2

Y1

Y0

I r I I ITCTIIJIIIXIITXTXIIT =T

I rrr I 1 I IXIITIIITITITITI X

I T I I I 4TI ITITIXIITITXTITTTITxT

I I IT JI I X IXTTTXIITITxT

T T rrT I T IxXxTIrXrm T I ITTITITT

I I X I XTI I XTTIITITIT T

I XTI IXT I I IIXIIIZTITXTIXIXIxT

L T T I T T I I ITITITITITITX

Inputs

JUURE RS Y [ NG [ N S s e mfien cufips s s s oufis a4

— J J JTTT TT 49 34 JT T T

4 JIrT 1A T JJ T ST T

ST JrXr JITT X0 X 0T a9

1|
QO r—
> o
v >
- @
—
Q
o
© o
B adRid
—
O —
> O
>
<
o=
o— O
x
B
r 3

Truth tables - Continued.

FIGURE 3.
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Device type 05

Qutputs

YI Y2 ¥3 Y4 Y5 Y6 Y7 Y8 Y9

YO

T ITITrXrrIrIrIrXXIrXTI 1T 1T 4T

TITrIrrXIXIXIIrJITJTrJT 4T

rrrIITrXrIXIr T T T

IrTITrrr JITxXxTTXTXT XXX T

rITrIIITITIr4IITXTIITTITrT I I

rITrXrIrTXrrTIXIIIXITXT-T T T T

rrr.orIXIIXrTrrIIXTXTIITxI T =T

I JrXrrTIrXITrITXTITIIXIITIIT T I XTI

T ITITXIIXTIXIITXZTITTTITX

T TIITTXXT XTI ITITITZITITXTTIT

Inputs

S 1 Jd 3T XTI T T T

g JdJ T XITT A3 JIJT T T I

JdJrXrraaJrrx JdJJT T Jd4IT T

T U JITXTJTCT JdJT JdX 4T 3T

High voltage level
Low voltage level

H =
L =

Device type 06

Qutputs

YI Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9

YO

I IrTIrrIrCTIXI I T JI XTI XX

rrrrrxrrIrIIZ JILIIIXxX T IT>xT

T IrXTIrIITITIIJITXITITXIITITIITITT

I IrXIIIIT JIITITITITITTITITITIX

I I rrI T 4T ITITITITXTXT XXX

rTrr I JIIrTrXrTrTTrTTxTITrTITIT T

T XTI oI IITXIII I I ITTTTT T

I T JITXTTXTITIXIITTITrTTITITTITTIT

T I I IXTXxXTTXTTITTTIT T

A4 TIrIrTITIITIXIXTIrXrXr-ITrTITI X

Inputs

SJdJdJ 43 T T T T T T T

A JdJJ1 T T T X J b J 1T T T I

JJXTITJ T X 4T T 03T T

PR s xS b xRN s R i e S S s engpS s R s o

High voltage level
Low voltage Tevel

H =
L =

Truth tables - Continued,

FIGURE 3.
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Device type 01

CP4 O—

CP3 oO-

cP2 O

CPI O——re—

vce

L 3 3 ,
Rn%“z%"a?“z %Rz Rz SR3 SRz SRy SRy

24 23 22 2t 20 19 8 17 16 15 14 I3

| 2 3 4 5 6 7 8 9 10 1l 12

R3 2R3 2R3 2R3 2R3 2R3 2R3 2R3 SR3 QR3 QR3

Device types 02 and 03

vee
o
CPl O-
>
Ry %Rz R3 JR3 2R3 S R3
16 15 14 13 12 1 10 9
I 2 3 4 S 6 71 8
R3 é“z R3 ZJR3 ZR3 3R3
L.
cP2 o L

FIGURE 4, Burn-in and life test circuit.
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Device type 04

Vee

CP2 O~

Py P

> %
Ry %Rz Ry 2R3 2R3 2R3 IR3

Vee B Yo Y Yo Y3 Y4

Y7

A C D Y5 Ye

Rp 2R2 Ry 2R3 Rz 2R3

CPt
L

CP3 O- =
CP4 00—

FIGURE 4. Burn-in and life test circuit - Continued,
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Device types 05 and 06

cP2 O

¢ 0——-——

Vee

Ry SR 2R3 2R3 2R3 2R3 2R3

CcP3
cPs =
NOTES:
1. VCC is 5.0 V minimum at the device terminal.
2. R1 = 2.00 £5%; R2 = 279 #5%; R3 = 270Q #5%.
3. CP1 = 100 kHz +25% square wave; duty cycle = 50 15%; VI = -0.5V
minimum to +0.7 V maximum; VIH = 2.0 V minimum to 5.5 V haximum.
CP2 = 50 kHz +25% square wave synchronized with CPl; all other
conditions same as for CPl.
CP3 = 25 kHz +25% square wave synchronized with CP2; all other

conditions same as CPl.

CP4 = 12.5 kHz +25% square wave synchronized with CP3; all other

conditions same as CPl.

FIGURE 4. Burn-in and 1ife test circuit - Continued.
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50V
vee outpPut S0V

R =390 {1 £ 5%

Vee YO—‘
6l — | L (SEE NOTE 3)

- CL(SEE NOTE 2) =
INPUT Y3} I

TEST 62 Y4

CULSE PER vs|
GENERATOR | | vasLe Y6

(SEE NOTE 1) m Y7

\— SEE NOTE 4

rv- <i0ns ——‘ <10ns
INPUT 90% so%x_ | — — T3
1.5V i.5v
10%

10% v
teLH toHL —n———-‘
OUTPUT |~ — "Vou
WAVEFORM A .5V L5V

voL-
—= tPHL r— VoH

OuTPUT 1.5V 1.5V

WAVEFORM B . .
(STROBE TO  — —VoL
(OUTPUT TEST) —mt LPHL fee—

NOTES:
1. The pulse generator has the following characteristics: PRR < 1 MHz,
duty cycle = 50%, and Zout“SOQ.

2. CL = 50 pF *10% minimum and includes probe and jig capacitance.

3. All diodes are 1N3064 or equivalent.
4. tLoad circuit is applied separately to each output pin under test. AN
other outputs may be open or loaded.

FIGURE 5. Switching test for device type 01.
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5.0V
0 vee outPuT 3.0V
[}
R =390 {) £ 5%
Vee  yol | —¢
] il | L (SEE NOTE 3)
Gl vo}| j-:CL(SEENOTEz)
INPUT v3}— 1
? |[vest G2 2 - -
Y5
PULSE PER Y:
GENERATOR TABLE A - —
(SEE NOTE 1) o va|_ N_sEE NOTE 4
B Y9
Yi0}—
Yilj—
¢ Yi2—
Yi3—
D Yi4}—
| L . Yi5
GND | |
r'—'EIOns
INPUT 90%
LSV
10%
tPLN
OUTPUT
WAVEFORM A sV
OUTPUT
WAVEFORM B .‘\V
(STROBE TO
(OUTPUT TEST) — tPHL fear—
NOTES:

1. The pulse generator has the following characteristics: PRR = 1 MHz,
duty cycle = 50%, and unt:509-

2. Cp = 50 pF minimum and includes probe and jig capacitance.

3. All diodes are IN3064 or equivalent.

4,

Load circuit is applied separately to each output pin under test. All
other outputs may be open or loaded.

FIGURE 6, Switching test for device type 02.
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50V
o vee outPuT SO0V
RL=390 ) £ 5%
_ - Vee YO} fe‘
ol il | 1 (SEE NOTE 3)
Y2}— TCL(SEENOTEZ) =
INPUT Y3}
? |TesT 62 Y4 =
PULSE PER Y51
GENERATOR TABLE A Y6
SEE NOTE | m Y7
( ) vel_| \sss NOTE 3
B Yol
Y10}
Y
¢ vi2}—
Y13
D Yi4|—
— - Yl m—
il a0 Yo
I-- <i0ns ——l <10ns
INPUT 90% 90% — | — —3V
1.5V 1.5V
10% 10%
—~ thLh 'PHL — v
OUTPUT "I — — ~VoH
—= tPHL VoL
v
OUTPUT r.- OH
WAVEFORM B . LSv 1.5V
(STROBE TO ARV
(OUTPUT TEST) ol tpHL | oL
NOTES:

1. The pulse generator has the following characteristics: PRR = 1 MHz,
duty cycle = 50%, and Zoy=50a.

2. C_ = 50 pF minimum and includes probe and jig capacitance.

3. Load circuit is applied separately to each output pin under test. All
other outputs may be open or loaded.

FIGURE 7. Switching test for device type 03.
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50V
o vee OUTPUT S.ov
R z390 8l 4+ 5%
— Vee B
[ YO (SEE NOTE 3)
¢ L
Yi L (SEE NOTE 2) =
INPUT A j__\
TEST Y2r— =
PULSE PER Y3
GENERATOR | | vaBLe B y
I 41
(SEE NOTE 1) \_SEE NOTE 4
Ys P
¢
Y6 |—
Y7
D ve|

SEE NOTE 5
I § i Yol
GND ||

r'— <10ns

INPUT /90%
1SV
10%
tPLH
OUTPUT
WAVEFORM A _/ sv \,,va
L

vo
—e tPHL
OUTPUT You
WAVEFORM B 1.5V /;
(STROBE_TO  —
(UTPUTTEST)  __ _tpp | vor

NOTES:
1. The pulse generator has the following characteristics: PRR < 1 MHz,
duty cycle = 50%, and Zout5¥509.

2. CL = 50 pF £10% minimum and includes probe and jig capacitance.

. A11 diodes are 1N3064 or equivalent.

. Load circuit is applied separately to each output pin under test. A1l
other outputs may be open or loaded.

5. Qutput pins Y8 and Y9 apply to device types 05 and 06 only.

FIGURE 8. Switching test for device types 04, 05, and 06.
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3.6 Marking. Marking shall be in accordance with MIL-M-38510 and 1.2 herein. At
the opti¥on of the manufacturer, marking of the country of origin may be omitted from
the body of the microcircuit, but shall be retained on the initial container. The
"JAN" or "J" certification mark shall not be used.

3.7 Manufacturer eligibility. To be eligible to supply microcircuits to this
specification, a manutracturer shall 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.

3.8 Certification., Certification in accordance with MIL-M-38510 is not required
for this device.

4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection procedures shall be in
accordance with MIL-M-38510 and methods 5005 and 5007 of MIL-STD-883, as applicable,
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 (method 1015 of MIL-STD-883).

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

(2) Tp = +125°C, minimum.

b. Interim and final electrical test parameters shall be as specified in.tab1e
II, except interim electrical parameters test prior to burn-in is 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, and as specified herein. 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 {see 6.5) may be used
to satisfy the requirements for groups C and D inspections. Quality conformance
inspection shall be completed on the specific devices covered by this specification
before they are shipped.

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

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

b. Subgroups 4, 5, and 6 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 I1I
of method 5005 of MIL-S1D-883. Electrical parameters shall be as specified in table
Il herein.
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4.4.3 Group C inspection. Group C inspection shall be in accordance with table III
of method SBUE of MIL-S51D-883 and as follows:

a. End-point electrical parameters shall be as specified in table II herein.
b. Steady-state life test (method 1005 of MIL-STD-883) conditions:

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

(2) Tp = *125°C, minimum.

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

4.4.4 Group D inspection. Group D inspection shall be in accordance with pab1g v
of method 5005 of MIL-STD-883. End-point electrical tests shall be as specified in
table I herein.

4.5 Methods of inspection. Methods of inspection shall be specified as follows:

4.5.1 Voltage and current. A1l 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 Intended use. Microcircuits conforming to this specification are intended for
logistiCT support of existing equipment.

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

a. Complete part number {see 1.2}.

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

c. Requirement for certificate of compliance, if applicable.

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

e. Requirements for packaging and packing.

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

6.3 Abbrevijations, symbols, and definitions. The abbreviations, symbols, and
definitTons used herein are defined in MIL-STD-1313, MIL-STD-1331, and as follows:

Gﬁg e e e e e e e e - Ground zero voltage potential

VIN = =~ = = = = = = = = = = = = =~ =~ = Voltage level at an input terminal
VI - - = = = = = = =~ = = = = = =~ - - Input clamp voltage

LN = =~ = =~ = = = =~ = =~ = =~ =~ = = - - Current flowing into an input terminal
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6.4 Logistic support. Lead materials and finishes (see 3.3), are interchangeable.
Unless otherwise specified, microcircuits acquired to Government logistic support
will be acquired to device class B (see 1.2.2), and lead material and finish C (see
3.3). Longer length leads and Tead forming shall not affect the part number.

6.5 Generic test data. Generic test data may be used to satisfy the requirements
of 4.4.37 Group C generic test data shall be on date codes no 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 and 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 the
generic data for a period of not Tess than 36 months from the date of shipment.

6.6 Substitutability. The cross-reference information below is presented for the
convenience of users. Microcircuits covered by this specification will functionally
replace the listed generic-industry type. Generic-industry microcircuit types may
not have equivalent operational performance characteristics across military tempera-
ture 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 infor-
mation shall not be deemed as permitting substitution of generic-industry types for
MIL-M-38510 types or as waiver of any of the provisions of MIL-M-38510.

Military device Generic-industry
type type
01 54154, 9311
0?2 54155
03 54156
04 8250
05 8251
06 8252, 9301

6.7 Ordering guidance. Since the qualification and certification requirements
have beén removed Tfrom the specification, orders may be placed immediately.

. 6.8 Changes from previous issue. Asterisks are not used in this revision to
identify changes with respect to the previous issue due to the extensiveness of the
changes.

Custodians: Preparing activity:
Army - ER Air Force - 17
Navy - EC
Air Force -~ 17 Agent:

DLA - ES

Review activities:
Army - AR, MI (Project 5962-0957)
Navy - 0S, SH, TD
Air Force - 11, 19, 85, 99
DLA - ES

User activities:

Army -~ SM
Navy - AS, CG, MC
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