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30 April 1984
SUPERSEDING
MIL-M-38510/178
28 June 1979

MILITARY SPECIFIGATION
MICROCIRCUITS, DIGITAL, CMOS, MULTIPLEXERS/DEMULTIPLEXERS
MONOLITHIC SILICON, POSITIVE LOGIC
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, sili-
con, CMOS Togic microcircuits. Two product assurance classes and a choice of case
outlines and lead finishes are provided and are reflected in the complete part number.

1.2 Part number. The part number shall be in accordance with MIL-M-38510.

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

Device type Circuit
01 Single 15-channel MUX/DEMUX
02 Differential 8-channel MUX/DEMUX
03 Quad 2-line-to-1-1ine data selector/MUX

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

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

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

E D-2 (l6-l1ead, 1/4" x 7/8"), dual-in-line package

F F-5 (16-lead, 1/4" x 3/8"), flat package

J D-3 (24-1ead, 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

X F-5 (16-1ead, 1/4" x 3/8"), flat package, except A

dimension = 0.1" (2.54 mm) max
Y F-6 (24-1ead, 3/8" x 5/8"), flat package, except A

dimension = 0.1" (2.54 mm) max
F-8 (24-lead, 1/4" x 3/8"), flat package, except A
dimension = 0.1" (2.54 mm) max

=

NOTES:

1. As an exception to nickel plate or undercoating paragraph of MIL-M-38510, for
case outlines X, Y, and U only, the leads of bottom brazed ceramic packages
(i.e., configuration 2 of case outlines F-5, F-6, and F-8) may have electroless
nickel undercoating which shall be 50 to 200 microinches (1.27 to 5.08 um) thick
provided the lead finish is hot solder dip (i.e., finish letter A) and provided
that, after any lead forming, an additional hot solder dip coating is applied
which shall extend from the outer tip of the lead to no more than 0.015 inch
(0.38 mm) from the package edge.

2. For bottom or side brazed packages, case outlines F, Y, and U only, the S
dimension may go to .000 inch (.00 mm) mimimum.

Beneficial comments {recommendations, additions, deletions) and any perti-
nent data which may be of use in improving this document should be addressed
to: George C, Marshall Space Flight Center, National Aeronautics and Space
Administration, ATTN: EGO2, Marshall Space Flight Center, AL 35812 by using
the self-addressed Standardization Document Improvement Proposal (DD Form
1426) appearing at the end of this document or by letter.

FSC 5962
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1.3 Absolute maximum ratings.

Supply voltage range (Vpp-Vgg)- - - - - - -0.5 V to +18 V

Input current (each input)- - - - - - - - +10 mA

Input voltage range - - - - - - - - - = = (Vgs - 0.5) < V1 < (Vpp +0.5)
Storage temperature range - - - - - - - - -65°C to +175°C

Maximum power dissipation (Pp) - - - - - 200 mW

Lead temperature (soldering, 10 seconds)- +300 C

Thermal resistance, junction-to-case- - - (SeeeMIL-M-38510, appendix C)
Junction temperature (T3) - -~ - - - - - - +176°C

1.4 Recommended operating conditions.

Supply voltage range (Vpp-VYss)- - - - - - - 4.5V to 15 V

Low level input voltage range (Vy ) - - - - 0-1.5 V dc @ Vpp = 5 V dc,
Voy = 90% Vpp,
0-4.0 V dc Vpp = 15 V dc,
0-2.0 V dc @ VDQ = 10 V dc

High lTevel input voltage range (Viy)- - - - 3.5-5.0 V dc @ Vpp = 5 V dc,
VoL = 10% Vpp,

VoH 90% Vpp.»
19.0-15.0 v HC @ Vpp = 15 V dc,
8.0-10.0 V dc_@ Vpp = 10 V dc

Ambient operating temperature range (Tpa)- - -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 - Microcircuits, General Specification for.

STANDARD
MILITARY

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

(Copies of specifications, 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.)

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

3. REQUIREMENTS

3.1 Detail specification. The individual item requirements shall be in accordance
with MIT-M-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. Although eutectic
die bonding is preferred, epoxy die bonding may be performed. However, the resin ysed
shall be Dupont 5504 Conductive Silver Paste, or equivalent, which is cured at 200 C
+10°C for a minimum of 2 hours. The use of equivalent epoxies or cure cycles shall be
approved by the qualifying activity. Equivalency shall be demonstrated in data
submitted to the qualifying activity for verification.
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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 Schematic circuits. The schematic circuits shall be submitted to the
preparing activity prior to inclusion of a manufacturer's device in this specifi-
cation and shall be submitted to the qualifying activity as a prerequisite for
qualification. All qualified manufacturers' schematics shall be maintained and
available upon request.

3.2.5 Case outline. The case outline shall be as specified in 1.2.3.

3.3 Lead material and finish. The Jead material and finish shall be in accordance
with MIT-M-38510 and 6.4 herein.

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

3.5 Electrical test requirements. The electrical test requirements for each
device cTass shall be the subgroups specified in table I1I. The electrical tests for
each subgroup are described in table III.

3.6 Marking. Marking shall be in accordance with MIL-M-38510.

3.6.1. Total dose radiation hardness identifier. Total dose radiation hardness
jdentifier shall be in accordance with MIL-M-38510 and 4.5.4 herein.

3.6.2 Serialization. A1l class S devices sHall be serialized in accordance with
MIL-M-38510.

3.6.3 Correctness of indexing and marking. Al1 devices shall be subjected to the
final electrical tests specified in table IT after part number marking to verify that
they are correctly indexed and jdentified by part number. Optionally, an approved
electrical test may be devised especially for this requirement.

3.7 Microcircuit group assignment. The devices covered by this specification
shall be in microcircuit group number 39 (see MIL-M-38510, appendix E).

4, QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection procedures shall be in
accordance with MIL-M-38510 and methods 5005 and 5007, as applicable, of
MIL-STD-883, except as modified herein.

4.2 Screening. Screening shall be in accordance with method 5004 of MIL-STD-883,
and shaTT be conducted on all devices prior to qualification and quality conformance
inspection. The following additional criteria shall apply:

a. Delete the sequence specified in 3.1.9 through 3.1.13 of method 5004 and
substitute 1ines 1 through 7 of table II herein.

b. Burn-in (method 1015 of MIL-STD-883).

(1) Static tests (test condition A) using circuit_shown on figure 4, or
equivalent. Ambient temperature shall be 125°C minimum. Test dura-
tion for each static test shall be 24 hours minimum for class S devices
and in accordance with table I of method 1015 for class B devices.

(2) Dynamic test (test condition D) using circuit shown on figure 5, or
equivalent. Ambient temperature shall be 125 C minimum. Test
duration shall be in accordance with table I of method 1015.

c. ;ntefim and final electrical parameters shall be as specified in table II
erein.



MIL-M-38510/178A

d. For class S devices, post dynamic burn-in, or class B devices, post static
burn-in, electrical parameter measurements may, at the manufacturer's
option, be performed separately or included in the final electrical
parameter requirements.

4.2.1 Percent defective allowable (PDA).

a. The PDA for class § devices shall be 5 percent for static burn-in and 5
percent for dynamic burn-in, based on the exact number of devices submitted
to each separate burn-in.

b. Static burn-in I and Il the failures shall be cumulative for determining
PDA.

c. The PDA for class B devices shall be in accordance with MIL-M-38510 for
static burn-in. Dynamic burn-in is not required.

d. Those devices whose measured characteristics, after burn-in, exceed the
specified delta {a) limits or electrical parameter limits specified in
table III, subgroup 1, are defective and shall be removed from the lot.
The verified failures divided by the total number of devices in the lot
ijnitially submitted to burn-in shall be used to determine the percent
defective for the 1ot and the lot shall be accepted or rejected based on
the specified PDA.

4.3 Qualification inspection. Qualification 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, D, and E inspections (see 4.4.1
through 4.4.5}).

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, D, and E inspections (see 4.4.1 through 4.4.5).

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. Tests shall be performed in accordance with table Il herein.

b. Subgroups 5, 6, 7, and 8 of table I of method 5005 of MIL-STD-883 shall be
omitted.

c. Subgroup 4 (Cj measurement) shall be measured only for initial qualifi-
cation and after process or design changes which may affect input
capacitance. Capacitance shall be measured between the designated terminal
and Vgg at a frequency of 1 MHz.

d. Subgroup 12 shall be added to the group A inspection requirements for class
S devices using an LTPD of 15 and consist of the procedures, test
conditions, and 1imits specified in table III.

4.4.2 Group B inspection. Group B inspection shall be in accordance with table
11 of method 5005 of MIL-5TD-883 and as follows:

a. Class S steady state life (accelerated) test circuits shall be submitted to
the qualifying activity for approval. When the alternate steady state life
test is used, the circuit on figure 5, or equivaient, shall be used.

b. A special subgroup shall be added using an LTPD of 15 for classes S and B,
and shall be measured only for initial qualification and after process or
design changes. This subgroup shall consist of a high voltage test of the
input protection circuits, Vzap (see 4.5.3).

c. End-point electrical parameters shall be as specified in table Il herein
and shall consist only of those subgroups specified in table IIa of test
method 5005 of MIL-STD-883, and table II herein. Delta limits shall apply
only to subgroup 5 of group B inspections and shall consist of tests
specified in table IV herein.



TABLE I.

MIL-M-38510/178A

Electrical performance characteristics.

Test

Symbo1l

Conditions
VSS =0V
-55°C ﬁ_TA < 125°C
Unless otherwise specified

Device
type

Limi

ts

in

Max

Unit

Positive clamping input to
oo

Vic(pos)

TA = 25°C, VDD = GND,
VSS = Open, Output = Open,

In= 1 mA

Al

1.5

Vdc

Negative clamping input to
Vss

VIC(neg)

TA = 26°C, VDD = QOpen,
VSS = GND, Output = Open,

IIN = -1 mA

AN

Vdc

Quiescent supply current

SS or

DD

VDD = 18.0 Vdc, VIN = VSS

or VDD
A11 input combinations

ANl

High-level output voltage

Vou

Vop = 15.0 Vdc

See table III
|Io| <1 %A

Al

14.95

Vdc

Low-Tevel output voltage

OL1

Vop = 15.0 Vdc

See table III
Ilol <14yA

Al

0.05

Vdc

3-state output leakage
current

0Ct

Vpp = 18.0 Vdc

Measure outputs sequentially

Yo = Voo

03

100

Tocz

VDD = 18.0 Vdc

Measure outputs sequentially

Yo = Vss

03

-100

Input high voltage

Vim

Vpp = 5.0 Vdc

See table III
IIol <1 uA

AN

4.5

Vdc

Vine

Vpp = 10.0 vdc

See table III

Al

9.0

Vdc

IH3

Vop = 15.0 Vdc

See table III
llol <1 yA

AN

13.5

Vdc

Input Tow voltage

IL1

VDD = 5.0 Vdc

See table III
ITgl < 1 1A

ATl

0.5

Vdc

IL2

Vpp = 10.0 Vdc

See table III
|Iol < 14uA

ATl

1.0

dc

IL3

VDD = 15.0 Vdc

See table III
|IOI <71 yA

AN

1.5

Vdc
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TABLE I. Electrical performance characteristics -Continued.
Conditions
VSS =0V
Test Symbol - Device Limits Unit
55°C 5_TA < 125°C type
Unless otherwise specified Min | Max
Output high (source) current IOH] VDD = 5.0 Vdc, VIN = VDD’ 03 -0.36{ --- | mAdc
VOH = 4.6 Vdc
OH2 VDD = 15.0 Vdc, VIN = VDD’ 03 -2.4] --- |mAdc
VOH = 13.5 Vdc
Output low (sink) current IOL] VDD = 5.0 Vdc, VIN = GND, 03 0.36] --- | mAdc
VOL = 0.4 Vdc
I0L2 VDD = 15.0 Vdc, VIN = GND, 03 2.4 | --- |mAdc
VOL = 1.5 Vdc
Input leakage current 1/ IIH VDD = 18.0 Vdc All --- 1 45 |nA
Measure inputs sequentially
connect all unused inputs
to VDD or.VSS
IIL VDD = 18.0 Vdc Al ---| -45 |nA
Measure inputs sequentially
connect all unused inputs
to VDD or VSs
Switch "on" resistance R0N1 VDD =2.5V, 01,02 --- 1900 |@a
VSS = -2.5YV
See table III
R0N2 VDD =50V, 01,02 --- ] 325 |@
VSS =50V
See table III
R0N3 VDD =75V, 01,02 --- 1 230 |
VSS =-7.5V
See table III
Input, control, output, C Von = 0 Vdc, o
feedthrough capacitance cc fDE 1 MH All -1 7.5 |pF
IS I, = sgoc’ 01,02 | ---]7.5 [pF
CIOS A 01,02 --- [ 0.4 |pF
(see table III) o 175 IpF
03 02 o150 [pF
Switch leakage current IDOFF] VDD = 5.0 Vdc 01,02 -=- |+100 |[mA
IDOFFZ VDD = 10.0 Vdc 01,02 --- [+200 {mA
IDOFF3 VDD = 15.0 Vdc 01,02 --- |3¥500 [mA
Propagation delay times: tPLH] VDD = 5.0 Vdc, 01,02 3 77 Ins
O/I to I/0 t ’ ¢, = 50 pF
PHL1 L PF»
RL = 10 ke
(see figures 10 and 11)
1/ Input current of one input node.




MIL-M-38510/178A

TABLE I. Electrical performance characteristics ~-Continued.

Conditions
Vgg = 0V o .
Test Symbo1l _B5°C < TA < 125°C Device Limits Unit
Unless otherwise specified type Min | Max
Propagation delay times: tPLH1 VDD = 5.0 Vdc, 03 15 420 | ns
Data input to output t ? C. = 50 pF
PHL1 L P
RL = 200 k@
(see figure 16)
Propagation delay times: VDD = 5.0 Vdc,
Control inputs to I/0 ¢, = 50 pF
L t ]
Low to high Tevel tpLh2 RL = 10 ko 01,02 30 830 | ns
High to Tow level toyLo (see figures 12 and 13) 01,02 20 560 | ns
Propagation delay times: to 2 VDD = 5.0 Vdc, 03 18 490 Ins
Input select to output t > C. = 50 pF
PHL2 L P
RL = 200 k&
(see figure 17)
Propagation delay times: VDD = 5.0 Vdc,
Inhibit to 1/0 C, = 50 pF
L 3
Low to high Tevel tPLH3 RL = 10 k@ 01,02 30 830 |ns
High to low level tPHL3 (see figures 14 and 15) 01,02 20 560 {ns
3-state delay times: VDD = 5.0 Vdc,
Output high to high tPHZ CL = 50 pF, 03 9 250 |ns
jmpedance R =1 ko
High impedance to tPZH L 03 9 250 Ins
output high (see figure 18)
High impedance to tPZL 03 9 250 |ns
output low
Output low to high tPLZ 3 9 250 {ns
impedance
Transition times tTHL’ VDD = 5.0 Vdc, 03 10 280 |ns
C, = 50 pF,
t L
TLH R, = 200 ke
(see figure 16)
Propagation delay times: tPLH]’ VDD = 10.0 Vdc, 01,02 1 25 |ns
O/I to I/O t T = zsoc
PHL1 A ’
RL = 10 ko
CL = 50 pF
(see figures 10 and 11)
Propagation delay times: tPLH] VDD = 10.0 Vdc, 03 7 140 |ns
Data input to output t T. = 25°C
PHL1 A ’
RL = 200 ko
CL = 50 pF
(see figure 16)
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TABLE I. Electrical performance characteristics -Continued.
Conditions
Vsg = 0V . . .
Test Symbo1l -5°C < T, < 125°C D(:;;ge Limits Unit
Unless otherwise specified Min | Max
Propagation delay times: VDD = 10.0 Vdc,
Control inputs to 1/0 T. = 25°C
A s
Low to high level tPLHZ RL = 10 ko, 01,02 13 250 | ns
High to Tow level tPHLZ CL = 50 pF 01,02 8 150 | ns
(see figures 12 and 13)
Propagation delay times: tPLH2 VDD = 10.0 Vdc, 03 8 170 | ns
Input select to output tPHL2 TA = 25°C,
RL = 200 k@,
CL = 50 pf
(see figure 17)
Propagation delay times: VDD = 10.0 Vdc,
Inhibit to 1/0 T. = 25°C
A £
Low to high level toLu3 RL = 10 ke, 01,02 13 250 | ns
High to low Tlevel toL3 CL = 50 pF 01,02 8 150 | ns
(see figures 14 and 15)
3-state delay times: VDD = 10.0 Vdc,
Output high to high t - oco 03 5 100 | ns
impedance PHZ TA 25°C,
High impedance to tPZH RL =1 kg, 03 5 100 | ns
output high C. = 50 pF
High impedance to tPZL L P 03 5 100 {ns
low output (see figure 18)
Low output to tPLZ 03 5 100 | ns
high impedance
Transition times tTHL’ VDD = 10.0 Vdc, 03 5 100 |ns
trn Tp = 25°C,
RL = 200 ko,
CL = 50 pF
(see figure 16)
" Input test voltage Vzap C1 = 100 pF AN 400 | --- )
R, = 1.5 kg
(see 4.5.3)
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TABLE II. Burn-in and electrical test requirements.

—-= ..1
= -
[<]

=]
s O

Class S device 3/
Applicable tests =

Class B devices 3/

|

|

and T
MIL-STD-883
test methods

[TabTe 2/ TTable 1/
Ref. | I1I 1V
par. | sub- |delta

[ Test
lcircuit
|figure
|

[TabTe 2/ [Table_1/
R 9 84
. | sub-

| IV
ldelta
|Timits

[ Test

leircuit
|figure

-

Igroups  [limits
[Tnterim electrical 1
|parameters
}(method 5004)

|groups
I

[Static burn-in I b.

‘(method 1015)

| &
~

-

—
*
=4

[Same as Tine 1

[
%]

b

TDynamic burn-in

4.2
4.5.2
4
[{method 1015} .5

|

2
[Same as Tine 1 .2.d.

[Final electrical
|parameters

| {method 5004)

I

1

[requirements
}(method 5005)

[Group B end-point
|parameters
[(method 5005)

TGroup C end point
lelectrical
|parametrs
;(method 5005)

1,2,3

10

[Additional group C
|tests,
l(method 5005)

10,11

13

——f——————— g —— o —— — A — —— A —— =~ —— —

1.4.2

[Group D end-point [4.4.4
lelectrical
[parameters

i(method 5005)

—
o
-
—
—
-
e e e e e e e e e e e e e ——— ]

|
|
|
|
|
I
l
|
|
|
I
!
!
!
|
|
|
|
|
|
I
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|
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1
|
|
|
|
|
|
|
|
|
i
|
I
|
|
|
I
|
|

i
|
|
|
I
|
|
|
|
I
I
|
|
I
|
!
!
|
i
|
I
|
I
|
|
|
|
I
|
I
|
I
|
|
I
I
I
!
|
I

[
|
|
|
[
I
I
I
|
I
|
|
I
|
[
I
!
|
|
|
|
I
I
I
|
|
|
I
|
|
I
I
|
[ 1,2,3
I

I

|

!

o erem o e et e e ] e e — e e e — e [ e e e e ———— e — — —]

—_—_—t e ———————]—_———{—_ —— ——_— — f—_————{— ——— ——— — —— — — ——

(a) indicates delta 1imit shall be required only on table III subgroup 1 where specified, and

delta values shall be computed with reference to the previous interim electrical parameters.

{*) indicates PDA applied to subgroup 1 (see 4.2.1)

Blank spaces indicate tests are not applicable.

The device manufacturer may at his option either perform delta measurements orwithin 24 hours after
burn-in (or removal of bias) perform the final electrical parameter measurements.
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Cases J, K, U, Y, and
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z

Device type 02

Cases J, K, U, Y, and Z

W

24
23
e2
21
20
19
18
7
16
15

13

— VDD

&CHANNEL Y
— 3( IN/OUT

— 4

COMMON Y
— IN/ OUT

— 6l cHANNEL ¥
| [ IN/OUT
¢

— INHIBIT

COMMON @
OUT/IN —{ ! 24| _Vpp
r N
72 23 |— 8
6 —3 22— 9
5 —4 21 —10
4 —5 20 11
.STSS:E? }CHANNEL
36 19 —I12{ IN/OUT
247 18 —13
1t — 8 17 —14
0o—9 16 L—-lgg
.
a—10 15 }— INHIBIT
8 — I 14 —C COMMON x
v 2 3 0 OUT/IN, — |
SS— — 7 — 2
6 — 3
5 — 4
CHANNEL X J4 — 5
IN/OUT
36
2 — 7
i— 8
0 — 9
Device type 03 A0
Cases E, F, and X 8 — 11
INPUT A4 Vgs— 12
SELECT _] 16 }— VpD
Al —§» {5 }— OUTPUT
i DISABLE
Bl — 3 14 —Ag
0D, 4 132 |—Bg
Ay 15 12 +—Daqg
B ¢ 1 p—As
D {7 0 |—8B3
Vgs —|8 9 |—D3

FIGURE 1. Terminal connections.

10
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Device type 01

lw——————— CHANNEL IN/OUT
Voplisw 31211109 8 765 4 3210
4 s 7 (& X9)

-~
[~

INHISIT

>
SINARY | OF 16 DECODERS WITH INWIBIT

Vgg _'—4—.11 OF 18 Decooen\ﬂ
[]

FIGURE 2. Logic diagrams.

n

OUT/ IN
)

o
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10 O—

uO——

|40-—1

c

lao—

INHIBIT

BINARY | OF 8 DECODERS WITH INHIBIT
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Device type 02

CHANNEL

¢ IN/OUT ¥

7 695 43 2
15 16 X18 Y19 Y2021

CHANNEL
IN/OUT X

oOj76 5 4 3 2

415 k6 A7 L6

10

76}

74

Te COMMON
!

10 X OUTZIN

76

To

TIG

COMMON

17

Y OUT/IN

Vss

FIGURE 2.

Logic diagrams

12

INH
—AN] 1 OF 8 DECODERS
v ]
o —-<Yk5 } ;
t
i l °/rb“ 1 X
x 1 | | S~ | OUT/ IN
IN/OUT — i | X ~~
\J ] 1 *’>|/
o—o"o— |
[} T {/‘1\\ T Y
\d | Ry | OUT/IN
INOUT— >~ | !
- Continued. Vgg = 12



MIL-M-38510/178A

Device type 03

PP

OUTPUT
DISABLE

15

INPUT
ELECT

8> O

3
Vss
A2 -
s ! l D2
82 | |
o— ——O7
6 a3 3 ADDITIONAL IDENTICAL CIRCUITS
i O— 03
83 L0
10 O— 9
A4
'4 8;_—— 04
13 O— 12

FIGURE 2. Logic diagrams - Continued.
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Device type 01

SELECTED
A |B |C |D INH [CHANNEL
X |[x | x | x | None Device type 02
ojo|lojo]o 0 —_—
1 lolojo] o I
SELECTED
0 t (0] 0 (0] 2 A B o INH CHANNEL
I {1 jojJo} o 3 x |x [x |1 None
0o joyrjoyo 4 o|o [o]|o |ox,or
(l) tl) : g g 2 1 {o|o |o 1X, 1Y
) o1 |0 |o |2x,2y
(| 10l o0 7 1 {1 o [0 |3x,a3y
olojojti}o 8 olo |1 [o |ax,ay
| o O t 0 9 1 To) | 0 5% ,8Y
of{t o]l 0 10 ojt {1 |o 6X, 6Y
o o1 0 I rlr | o 7X,7Y
octo!l 1] o} 12
bt oo | o} 13
o |1 Vo o) 14
| I o o] 15 X = DON'T CARE LOGIC 1=HIGH
LOGIC 0= LOW Z=HIGH IMPEDANCE
Device type 03
INPUTS OUTPUT
3 - STATE
OUTPUT SELECT [A |8 )
DISABLE
I X X |x Z
0 o K 0
o} o} Il x I
o} I x |o o}
o x |1 |

MIL-M-38510/178A

FIGURE 3.

Truth tables.
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Device type 01

OPEN
R W e
2
o 2ICH7 cHE 2,
v
DO l3lche CHO 224
+HCHS CHIOF e
e2{CcHa CHI I 2%
e CH3 CHI2F
¢ {CH?2 * CHI3H e OPEN
s o
ScHi CHI4F e
. 6 SW2 v
+2CHO CHI5 o Vpp
¢ A INH 1 2
‘H B C _1_4_0 = =
E 12 VSS D—lé-"
o Vpp

SW3

¥ SEE NOTE 3

NOTES:

1. For static burn-in I, connect the switches as follows: Switch 1 = open or
VpD/2>s switch 2 = GND, switch 3 = GND.

2. For Static burn-in 11, connect the switches as follows: Switch 1 = VoD,
switch 2 = open or Vpp/2, switch 3 = Vpp.

3. Except for Vpp and Vgg, each terminal shall be connected through a resistor
whose value i1s 2 k2 to 47 kQ. The actual measured value of the resistor
selected shall not exceed #20% of its branded value due to use, heat, or age.

FIGURE 4. Static burn-in tests.
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Device type 02

o VDD
SWI -
OPEN o¢—o——————{ COX Vpp |——o VDD 'Ig\\ll MLNX
Vgpo [CHX7 CHYO
CHX6 CHY!
oiFN CHX5 CHY?2
VoD sw2 CHx4
-5 Y
2 CHY3 o VDD
Y4 SW5
1 CHX3 CH OPEN
CHX2 x HYS
¢ °Vpp
CHXI coy 5
CHXO CHY®6 o OPEN
SW4 EN
A CHY? °Vpp
B C 2
(—Vss INH —1 )
| h
r/s%~3 o VDD
% SEE NOTE 3
NOTES:
1. For static burn-in I, connect the switches as follows: Switches 1 and 5 = open
or Vpp/2, switches 2, 3 and 4 = GND.
2. For static burn-in II connect the switches as follows: Switches 1, 3 and 5 =

Vpp, switches 2 and 4 = open or VDD{
3. Except for Vpp and Vg5, each terminal shall be connected directly to Vpp

or V¥gs, or t rough a resistor whose value is 2 kQ to 47 kq. The actua
measured value of the resistor selected shall not exceed #20% of its branded
value due to use, heat, or age.

FIGURE 4. Static burn-in tests - Continued.

16



MIL-M-38510/178A

Device type 03

t1iNS VppHe—————o VoD =15V MIN
I8 V MAX
2 Al oD 15
3 14
OPEN Bl A4

B2 A3

% SEE NOTE 3

NOTES:

1. For static burn-in I, all inputs are connected to 0 volts, switch position 1.

2. For static burn-in I1, all inputs are connected to Vpp, switch position 2.

3. Except for Vpp and Vss, each terminal shall be connected through a resistor
whose value 1s 2 k2 to 47 kQ. The actual measured value of the resistor
selected shall not exeed *20% of its branded value due to use, heat or age.

4. Output may be in switch position 1 or 2.

5. Vpps2 = Vpps2 *¥1.0 V.

FIGURE 4. Static burn-in tests - Continued.
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VDD/% Device type 01
_ 15V MIN
2K YDD® 18y MAX
\"/
| 24 | V0D
2 23 [CH8 2K
2K

O ©®© g & O & o
o
(e
—’

—AAA—— = ]
4520B —»pUAL BINARY A INH
UP-COUNTER, TO APPLY 1o 15
BINARY INPUTS TO THE 8 c
CONTROLS. (TO BE ABLE i 14
TO STRESS ALL THE Vss 0
CHANNELS ) =2l2 13

crock [, . 4 16 L 1Vop
RESET
ENABLE 2 s
A
Q| 3 (4 Q48
QoA Q328
2” 4 45 13 =2
QxA 208 Q28
3 5 12 -
QYA QB
— 18 t
RESET ENABLE
— |7 10
Vss CLOCK
8 9
e oVss® OV
NOTES:

1. Except for Vpp and Vgg, each terminal shall be connected through a resistor
whose value is 2 kQ to 47 k2. The actual measured value of the resistor
selected shall not exceed #20% of its branded value due to use, heat or age.

2. Input signal requirements:

a. Square wave, 50% duty cycle.

b. 25 kHz < PRR < 1 MHz.

€. t1Ly and tyy < 1 us.,

d Voltage level:
Minimum = Vgg -0.5 Vv, +10% Vpp -
Maximum = Vpp +0.5, -10% Vpp-

FIGURE 5. Dynamic burn-in and steady state life test circuits.
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Device type 02

Yoo/
Vo= 15V MIN
2K DO~ 18V MAX
co/1x w Voo
| 24
K
4£AArAfCHX7 2 23
2K CHX6
L AN—1 3 22
2K CHX5
L AAMN———— 4 21
2K CHXx4
L AM————1 5 20
2K CHX3 —
L AMN—16 DUT 19 -
2K CHX2
L AAN————— 7 18
45208 —» DUAL BINARY 2K CHX1
UP-COUNTER, TO APPLY L AAN—— 8 \7 :QVDW@
BINARY INPUTS TO THE 2K CHXO
CONTROLS. (TO BE ABLE L AAMN—— 9 16
TQ STRESS ALL THE A
CHANNELS ) 10 i5
8 " 4 c
Vss (2 13 LINH
CLOCK |, W ]| _voo
E RESET
NABLE 2 s
A QaB
@ |3 14424
Q24 Q38 \
"*— 14 45208 ° .
QzA Q28 \
— 15 12
QvAa Q8
— |6 |
RESET ENABLE\
— 7 10
Vss CL OCK
8 -]
OPEN
4——OVss= 0V
NOTES:

1. Except for Vpp and Vgs, each terminal shall be connected through a resistor
whose value 1s 2 k@ to 47 kQ. The actual measured value of the resistor
selected shall not exceed #20% of its branded value due to use, heat or age.

2. Input signal requirements:

a. Square wave, 50% duty cycle.

b. 25 kHz < PRR « llMHz.

c. ¢t and t < us.

d. Vg¥gage 1e32%:
Minimum = Vgg -0.5 V, +10% Vpp.
Maximum = Vpp *+0.5, -10% Vpp-

FIGURE 5. Dynamic burn-in and steady state life test circuits - Continued.
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Device type 03

_ 15V MIN
VDD * 18V MAX
INS m 4
| 16 }
Aj oD
2 1S
B Ag
3 14
o] B4 }
4 DUT 3
A2 oY
82 5 12 A3
) ' f v
DD/2 Oo—> 6 >* T DQ/E
D2 B3
7 10
Vss 03
8 9
9
GEN
e GEN
]
% SEE NOTE | Vgg = OV

NOTES:
1. Except for Vpp and Vgg, each terminal shall be connected through a resistor
whose value is 2 kQ %o 47 kQ. The actual measured value of the resistor
selected shall not exceed :20% of its branded value due to use, heat or age.
2. Input signal requirements:
a. Square wave, 50% duty cycle.
b. 25 kHz < PRR < 1 MHz.
C. trTLy and tTH& < 1 us.
d. Voltage level:
Minimum = Vgg -0.5 Vv, +10% Vpp-
Maximum = Vpp +0.5, -10% Vpp.
3. Generators 1 and 2 should have frequencies which are dissonant and free-running
with respect with each other.

FIGURE 5. Dynamic burn-in and steady state life test circuits. - Continued.
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Device type 01

PULSE GEN. -
() 1 CO/l 24} 000" 30V
‘I_ \J o——— 2|cH7  CHB]23}—e
= ° aicHé CHolz22l o
e— alcns cHiol21 L—e
o o— 5|cH4 CHII20—® /70
e—| 6/CH3 cHI2|I9—e
10K e | 7lcH2 cHI3lia}—e IoK
50pF | glcH1 cHIa|17——@ S0¢pF
®&———9|CHO CHI5|I6 | ——®
1 10] A INH |15 L
11| 8 c |14
Voo i2lVgg D L3 (INCLUDES WIRING AND
PROBE CAPACITANCE)

A
c
D
F./F

SELECT CHANNEL TEST CIRCUIT L

UNDER TEST -

Voo

A

INPUT 90%
YT VGEN

0r1 50% — l
0% -

beu

v oV
l“——‘ TLH LpHL '4—

LeLH
Vou
90% ‘ |

50 %

OUTPUT 10 %
170

VoL

DYNAMIC TEST WAVEFORMS

Input pulse
G = VDD +1.0%

EN
tPH = 1.0 0.1 us

Lt = gy = 20 2 s
PRR = 200 KHz

FIGURE 10. Switching times test circuit and waveforms.
{0/T to 1/0)
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Device type 02

PULSE GEN. |
Vpp 5.0V

23 CHOY

22 CKE: 10K
21 [CH2Y % 50pF
20 CH3Y

CH4Y =
19 pitY o
IBJEEi_//.? ’PULSE GEN. |
co/1y
17 A

16 CH6Y O/ly
e 15 CH7Y
(o

¢

W D®NOOONDL N -

170y

-

SELECT
CHANNEL
UNDER TEST

TEST CIRCUIT

Voo
INPUT 4
or1 VGEN
' ov
Lene ,4—
Vo
|
10 %
ouUTPUT VoL
170

DYNAMIC TEST WAVEFORMS

Input pulse
VGEN = VDD +1.0%.

tpy = 1.0 %0.1 ps

YrHL1 = Py T 20 22 ns
PRR = 200 KHz

FIGURE 11. Switching times test circuit and waveforms.
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Device type 01

VoD cort [ A Vop© 5.0V
F-——————O
CHT |2 23|CHB o
CHE CH9
o— S8 1|3 22— o
170 CHS |, o LCH1O 170
10 K CH4 | . 20l CH ! ,OKV
IsopF .-(c::—:-— 6 19 -g-%:—g. -— |50pF SS
- CHI CHI14 =
| 8 17 B———e °
®Vgop . CAHO 5 6 '?:»:5 Yoo
S 10 15 S
‘ 14
PULSE GEN 3 S
12Vgg 13
Ji
1 D
c
—9
TEST CIRCUIT 1 Veg OV

0%

CONTROL Lrue trLna)
INPUT A wp I t Voo
—_— 90 % lo tpH
50 % — | VGEN
Y ov

Voo
}
<l ten |,' Voen
oV
— J‘_Lﬂ'"m -P{ |4—t1'HL(|)
PLM
™ T

OUTPUT /0 wP» -50%

VoH
‘°$ \ v

— bphe ot

90 % / Von

VoL

CONTROL

Input pulse
+1.0% 50%

v = +
GEN DD 10%
e Py QTR VO =

true (1) e () T 20 *2 ns DYNAMIC TEST WAVEFORMS

PRR = 200 KHz
Input A used for tPLH test of CHO, and tPHL test of CH1 through CH15.

Input B used for tPHL test of CHO, and tp , test of CH1 through CH15.

NOTE; RL = 10 k2 to VSS for tPHL
RL = 10 k2 to VDD for tPLH

FIGURE 12. Switching times test cirucit and waveforms.
{Control inputs to I1/0)
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Device type 02

Voo cosix | A 24 Vpp=5.0v
S
o cH7X |, 23 |CHOY 170y
L~ o
H
1/0x CH:: 3 22 gnz: 10 K
o= | = 4 2! CH3 VsSs
X H3Y S0poF
10K ._C_CH:“_S 20
vss o H3X | o =
lSOpF CH2 X ‘_5, :: CH5Y =
[ eE—— b———e
= CHIX ? 90/ly ®
° 8 17 O Voo v
CHOX CH6Y 0D
v
DD e— 19 16 CHTY
PULSE GEN, A 0 5
oy 14 |-S
INH
12 Vgg (3

TEST CIRCUIT L
- VSS:OV

CONTROL I-¢1trm () Ltrenn

INPUT A W Voo
so% k——-tpu
50 % — I VGEN

10%
\ ov
Voo
CONTROL
INPUT B gy 90% ’
50% — ¥ ¢ | VGEN
0% r‘*—-‘-—' PH "“-‘-——-—'1
—d ,q._tnu m ov
true(n)
— tPLH ,—— v
oM
90 %
ouTPUT Iv0 wie -50%
0%
—_— VoL
— tpuL
90% Vou
Input pulse
v = V.. #1.0% 0%
GEN DD OUTPUT 1/0 wp 10%
toy = 1.0 0.1 ps VoL
tTHL'I (1) = tTLH (1) =20 2 ns UYNAMIC TEST WAVEFORMS
PRR = 200 KHz

Input A used for tPLH test of CHO and for tPHL test of CH1 through CH7
Input B used for tPHL test of CHO and for tPLH test of CH1 through CH7

NOTE RL = 10 k2 to VSS for tP
RL =10 kQ to VDD for t

LH
PHL

FIGURE 13. Switching times test circuit and waveforms.
{Control inputs to 1/0

28



MIL-M-38510/178A

Device type 01

VoD co/i W VpD= 5.0V
O | 24
CHT |, 23| CH8 -
CHS5 CH10
4 212"~ o
10K CH4 | g solCH!! y
CH CHI2 ]
‘SOpF o3 g 19 ——o j———- |509F S
Vgg A PRLLLI Py LAY =
® © ~/DD CHI 8 7 CHI4
Voo o 6 RIS PULSE GEN. 3
‘ (t10)
INH
SELECT 10 15 = (Eig}
CHANNEL T 14 < J_
UNDER TEST l12Vgg 3 =
| TEST CIRCUIT
INHIBLT = ‘4—# trie (1) tTLH ()
INPUT A
90 % tPH—————-I
50% — |
10%
v
INHIBIT oD
INPUT
INPuT B P | N | VGEN
oy PH ,_‘ oy
— |. tTLH (D) _,‘ Ty
— LPLH VoH
90%
OUTPUT 1/0 A —P» —50%
4 0% vo
—_— L
—w{ LPHL

Input gu]se
VGEN +1.0%

90 %
50% —
OUTPUT 170 8 —P» 10 % ——

DD -
toy
20 2 ns

/ Yon
VoL

DYNAMIC TEST WAVEFORMS

= 1.0 #0.1 us
te (1) = Btk (1) =
PRR = 200 KHz
Input A used for tPLH tests.

for tpHL tests

Input B used

NOTE : RL

R

FIGURE 14.

10K to VSS for tPLH
= 10K to VDD for tPHL

Swtiching times test circuit and waveforms.

{Inhibit to 1/0)
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Device type 02

A J

CH7 X
/ _cHeX|
/" CHS5 X

@ CH4X

SODF

mm\,hwaum—

5 = Vpp & CHIX.
CHO X
Voo
10
B 0 1a LS PULSE GEN.
INH
12 Vgg 13 (jii)-i]_
L o c Agl
TEST CIRCUIT
INHIBIT r-——ltrm. () DTLH(I)
INPUT A —>
90 % L‘—LPH“——I
50%— S | |
10%
INHIBIT
90% H
INPUT 8
INPUT 8 ~» oo | | VGEN
10% 4/ jb— ———————aﬂ
=4 l' !
trie ) l_ tTaL(n
— {PLH
90 %
OUTPUT 1/0 A —pp» —50%
| 0%
LPNL
90 %
50% —
M OUTPUT 1/0 B —pm 10 % ——
v i] 0% —_——
GEN
t = 1. 0 +0 1 us
DYNAMIC TEST WAVEFORMS
tTHL (1) = Y1LH (1) = 20 #2 ns
PRR = 200 KHz
NOTE . RL = 10K to VSS for tPLH

RL = 10K to VDD for tPHL

FIGURE 15.

Switching times test circuit and waveforms.
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VoL
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Device type 03

e \ 4
N8|, 6 Voo
PULSE g Al 1g 15120 b
GEN. 1t 0-—-;'—4: L 14 A2 P PULSE
) NS T R i = B
>—=e 2 Da B
N >4 >
ey et Ume |, o O
o [ g} D2 i, Y CH) o e
1 [ ] Vss 03 o— <
= s 9"_7
4
ouTPuT I

Lrinm

<

OUTPUT

FIGURE 16.

-

TEST CIRCUIT

A

Y

ten
GEN

[“-LTHL(I)

t

TR
PLH
V OH
90% |

=[50 %
10 %

Lrun

DYNAMIC TEST WAVEFORMS

Input pulse
GEN - VDD +1.0%
tPH = 1.0 20.1 us

PRR = 200 KHz

Switching times test circuit and waveforms.
{Data input to output)
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Device type 03

PULSE
GEN
INS
[——(J‘L/L w )y
) 4‘1____ | 16 0o
o B 3 14 A4 o .:‘*'
X DI Ba
4 13
> ——e A _ﬁ—\o——o
od—o- 2 5 12 D4 >
L o o B2 6 1 [A3 —9¢
02 | 10}=3 -
8Vss 9 3 )
_—] —e OUTPUT
- ¢ * _T_ -0
1 200K

I 50pF
TEST CIRCUIT =

INPUT ’c—.'brm_ () r—ﬁ‘»t’TLH(I) v
DD
SELECT A
50 % |““ ten “—"‘

v

50 % | l GEN
10 % \k&ki * ov
Voo

INPUT A

SELECT B VeEN

oV
|<——L1HL(4)
teuL
Von
l
OUTPUT

VoL

LTLH—D-' IR Id—

DYNAMIC TEST WavVE FORMS

Input pulse
VGEN = VDD +1.0%

tPH = 1.0 +0.1 us

true (1) - triy (1) = 20 2 ns

PRR = 200 KHz
Input A used for tests 171, 173, 175, 177 where A
Input B used for tests 172, 174. 176, 178 where A

0o
—
P

w
o
rr

FIGURE 17. Switching times test circuit and waveforms.
(Input select to output)
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Device type 03

—
INS |, 6 Y00 , PULSE GEN.
n»—————-o,k\._____ Y, oD
e LI N Ry @_1
nr——gl D1 4 13 B4 oo =
"K\_> A2 De *—9
r—o - 52 5 12 v
-0 6 t o—e
oz |, o 183 s
e o3
8vgg 9 ~—e o Voo
. .
- R_= K&
_I_ —AAA- ‘CR..
~— Cp
v
P 4 S50pF ss
=  Vpp ror UPLZ
i TEST CIRCUIT oD -
= - Lozl
%s FOR VPHzZ,
Lrinn | e UTHLOD Vozn
- Voo
OUTPUT 90%
DISABLE 50 % |
Yo
' Vss
el —— tpzu
-l———b PLZ —
HIGH Z
90
OUTPUT LOW .
TO HIGH Z 0% VoL
1 la— LPZH
PHZ
VDD
QUTPUT HIGH 90 %
TO HIGH Z
109
HIGH 2Z

OUTPUTS ‘ | OUTPUTS ) ‘l OUTPUTS
CONNECTED DISCONNECTED CONNECTED

DYNAMIC TEST WAVEFORMS

Input pulse
VGEN = VDD +1.0%

tPH = 1.0 0.1 us
PRR = 200 KHz

FIGURE 8. Switching times test circuit and waveforms.
(Output disable to output)
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4.4.3 Group C inspection. Group C inspection shall be in accordance with table
111 of method 5005 of MIL-STD-883 and as follows:

a. End-point electrical parameters shall be as specified in table II herein.
Delta limits shall apply only to subgroup 1 of group C inspection and shall
consist of tests specified in table IV herein.

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

(1) Test condition D and as specified in 4.5.2 herein and as 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.

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

4.4.4 Group D inspection. Group D inspection shall be in accordance with table
IV of metTiod EUUS oF MIT-STD-883. End-point electrical parameters shall be as
specified in table II herein.

4.4.5 Group E inspection. Group E inspection is required only for device types
intended To be marked as radiation hardened (see 3.6.1). When group E testing is
performed it shall be in accordance with table V of method 5005 of MIL-STD-883 and
4.5.5 herein. ’

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

4.5.1 Voltage and current. Unless otherwise specified, all voltages given are
referenced to the microcircuit Vgg terminal. Currents given are conventional
current and positive when flowing into the referenced terminal.

4.5.2 Burn-in and 1ife test cool down procedures. When the burn-in and Tife
tests are completed and prior to removal of bias voltages, the devices under test
(DUT) shall be cooled to a temperature of 25°C #3°C; then, electrical parameter
end-point measurements shall be performed.

TABLE IV. Delta limits at 25°C.

T Parameter 1/ | Device types |
| |
1 ! | 1 |
| Iss | t10 nA | 10 nA | £10 nA |
I IoL1 l --- l --- | +15% |
I IoH1 I --- | --- | +15% |
! RoN1 | 50 ohms | 50 ohms Fo--- |
! RON2 | 20 ohms | 20 ohms bo--- |
% RoN3 } 15 ohms { 15 ohms } --- |
|

17 Fach of the above parameters shall be

recorded before and after the required
burn-in and 1ife tests to determine deltas (a).

4.5.3 High voltage (V7ap) test or input protection circuits. All input
terminals {up to a maximum ofF &) of the DUT shall be subjected to a voltage pulse
from a 100 pF source charged to 400 V. This destructive test shall be conducted as
follows using the test circuit on figure 19.

a. Measure I{L and Iiy at the inputs selected, as stated above, at 25°C.
The test Timit for each input tested shall be #10 nA at the specified Vpp.
Measure Igg on the DUT at 25°C. The test 1imit for this measurement sha?I

be increased a maximum of 20 percent of the specified Igg table III Timit
at the specified Vpp.
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+ R I sI o R2 +
HIGH VOLTAGE —‘WV'—E_* A~
ci DUT
POWER SUPPLY | - 1 ;

Vopp = 400 v charge on C1.
1 M2 <RI < 50 Mo

R2 = 1.5 ka
C1 =100 pF
S1 = Hg-wetted "bounceless" relay

FIGURE 19. High Voltage (VZAP) test circuit.

vﬁAp is applied to DUT in the following four modes (see table V) by
changing C1 to Vzap with S1 in position 1 and then switching to position 2.

TABLE V. Modes for high voltage test.

[ Mode [+ Terminal | - Terminal T
| | | |
] I [ VoD I Tnput T
I 2 | Input [ Vs I
{ 3 I Input }Associa%ed Outputf

Within 24 hours repeat the Igg, ITL, and Ity measurements on the same
terminals as performed above.  If a DUT exhibits leakage currents in excess
of the specified 1imits after the Vzap test, it shall be classified as a
failure.

Quiescent supply current (Iss test). When performing quiescent supply
measurements (Igg), the meter shall be placed so that all currents flow
the meter.

Radiation hardness assurance (RHA) testing. The RHA testing shall be

performed Tn accordance with test procedures and sampling specified in table V of
method 5005 of MIL-STD-883 and herein:

a.

Before jrradiation, selected samples shall be assembled in qualified packages
and pass the governing electrical parameters {group A subgroup 1 at 25°C) and
also be subjected to the threshold-voltage test in table VIII in order to
calculate the delta threshold (aVy) after irradiation.

The devices shall be subjected to a total radiation dose as specified in
MIL-M-38510 for the radiation hardness assurance (RHA) level being tested,
and meet the end point electrical parameters as defined in table VI at 25°C,
after exposure. The start and completion of the end point electrical
parameter measurements shall not exceed 2 hours following irradiation.

- Threshold-voltage test circuit conditions shall be as specified in table VIII

and figure 20. In situ and remote testing, the tests shall be performed with
the devices biased in accordance with table VII and bias may be interrupted
for up to 1 minute to remove devices to the remote bias fixture.
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d. After irradiation, the devices shall pass the truth table test as specified
in subgroup 7 in table III or if subgroup 7 is not required, then an
equivalent truth table test shall be performed.

TABLE VI. Radiation hardening end-point electrical parameters at 25°C.

T [ | Vop |
%Parameter =A11 device types } :
T I [ I
R | 0.3 V min | 10 Vv |
| Vyp | 2.8 V max | 10 V |
| aVy | 1.4V | 10V |
| Igs | 100 x max limit | 18 v 1
| tpLH | 1.35 x max limit | 5%V |
{ tpHL 1 1.35 x max limit { 5V {

TABLE VII. Bias during exposure to radiation.

T | Pin connections } l
| |
[Device type TVpp = 10 V dc (through a 30- toO TVgs = GND 1Vpp = 10 V dc I
| | 60-ko resistor) | | |
| | | | |
T | | | |
| 01 I2,3,4,5,6,7,8,9,10,11,13,14,15,16, | 12 | 24 |
‘ ‘17,18,19,20,21,22,23 % % {
T | | | !
] 02 l2,3,4,5,6,7,8,9,10,11,13,14,15,16, | 12 | 24 ]
| 119,20,21,22,23 | | I
| | | [ |
T [ ] I |
{ 03 l1,2,3,5,6,10,11,13,14,15 : 8 } 16 {
|

Pins not designated are open or connected to 10 V dc through a 30- to 60-kilohm
resistor.

4.6 Data reporting. When specified in the purchase order or contract, a copy of
the folTowing data, as applicable, shall be supplied.

a. Attributes data for all screening tests {see 4.2) and variables data for all
static burn-in, dynamic burn-in, and steady state life tests.

b. A copy of each radiograph.
c. The quality conformance inspection data (see 4.4).
d. Parameter distribution data on parameters evaluated during burn-in (see 3.6).
e. Final electrical parameters data (see 4.2c).
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
original equipment design application and Jogisitic support of existing equipment.
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6.2 Ordering data. The acquisition document should specify the following:

a. Complete part number (see 1.2).

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

¢. Requirements for certificate of compliance, if applicable.

d. Requirements for notification of change of product or process to the
contracting activity in addition to notification to the qualifying activity,

if applicable.

e. Requirements for failure analysis (including required test condition of
method 5003 of MIL-STD-883}), corrective action and reporting of results, if

applicable.

f. Requirements for product assurance options.

g. Requirements for special carriers, Jead 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.

h. Requirements for “JAN" marking.

i. Requirements for total dose radiation testing (see 3.6.1 and 4.5.5), if
applicable.

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

Cj - - == == == ===+~ Input terminal-to-Vgg capacitance.

GND = .= = = = = = = = = = = = Ground zero voltage potential.

Igg - - - - - -====~="~=-+ Quiescent supply current.

TA - - =~~~ === "==+--- Free air temperature.

tf - = - == - = - - - - - - Fall time. Time duration during which the

amplitude of the trailing edge of the input

forcing condition or waveform is decreasing

from 90 to 10 percent of the maximum amplitude.
- - - - Rise time. Time duration during which the

tp - - = = = = - - -
amplitude of the leading edge of the input
forcing condition or waveform is increasing
from 10 to 90 percent of the maximum amplitude.
Vpp - - - - - - - -~ - " “-~° Positive supply voltage.
Vig - - - - ---°---"=°=-+- Input clamp voltage.
Vgg - = - - - = - - -~ - -~ Negative supply voltage.
VZAp - - - - - - - - = = = -~ Input test voltage.

6.4 Logistic support. Lead materials and finishes (see 3.3) are interchangeable.
Unless otherwise speciftied, microcircuits acquired for Government logistic support
will be acquired to device class § for National Aeronautics and Space Administration
or class B for Department of Defense (see 1.2.2), lead finish C (see 3.3)}. Longer
length leads and lead forming shall not affect the part number.

6.5 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.
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Military device Generic-industry
type type
01 40678
02 40978
03 402578

6.6 Handling. MOS devices must be handled with certain precautions to avoid damage
due to.accumulagion of static charge. Input protective devices have been designed in
the chip to minimize the effect of this static build up. However, the following
handling practices are recommended:

a. Devices should be handled on benches with conductive and grounded surface.
b. Ground test equipment and tools.
¢. Do not handle devices by the leads.
d. Store devices in conductive foam or carriers.
e. Avoid use of plastic, rubber, or silk in MOS areas.
f. Maintain relative humidity above 50 percent, if practical.
6.7 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 NASA - NA
Navy - EC
Air Force - 17 (Project 5962-0639-9)
NASA - NA
Review activities:
Army - MI
Air Force - 11, 19, 85, 99
DLA - ES

User activities:
Army - AR, SM
Navy - AS, CG, MC, 0S, SH

Agent:
DLA - ES
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