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19 December 1986

MILITARY SPECIFICATION

MICROCIRCUITS, DIGITAL, HIGH SPEED, CMOS
LATCHES, 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, hignh speed, CMOS, latches, bistable logic microcircuits. Two product
assurance classes and a choice of case outlines and lead finish 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, and as
specified herein.

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

Device type Circuit
01 Qual, bistable, transparent latch
02 8.3t addressahle Tatch
03 Octal, D type latch, 3-state
04 Octal transparent latch, 3-state, inverting
05 Octal transparent latch, 3-state inverting
06 Octal transparent latch, 3-state
53 Octal D-type flip-flop, 3-state and TTL-

compatible inputs

1.2.2 Device class. The device class shall be the product assurance level as
defined in WIL-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)
E -2 (15 1=2ad, 1/4" x 3/4"), dual-in-line package
F F-5 (16-1ead, 1/4" x 3/8"), flat package
R D-8 (20-1ead, 1/4" x 1 1/16"), dual-in-line package
S F-9 (20-1ead, 1/4" x 1/2"), flat package
2 -2 (20-terminal, .350" x .350") square chip
carriz2r package

1.3 Absolute maximum ratings.

Supply voltage- - - - - - - « - - - - - - -0.5 V dc to +7.0 V dc

OC inpudt voeltage- - - - - - = - - - - - - -0.5 V dc to Vec t1.5 V dc
2C output voltage - - - - - - - - - - - - -0.5 V dc to Vg *i.35 V dc
Clamp diode current - - - - - - - - - - - t20 mA

DC current per pin- - - - - - - - - - £25 mA (+35 mA for type 03-06, 53;
3

DC Vgc or GNU current per pin - - - - - - £50 mA (£70 mA for type 03-06,
Storage temperature range - - - - - - - - -65°C to +150°C

Maximua power dissipation - - - - - - - - 300mW

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

Tnerasal resistance, junction-to-case (83¢):
Casas E, F, R, and §S- - - - - - - - - = (Sge MIL-M-38510, appendix C)
Case 2- = -« = - = = = = = = - = = - - = 50 C/YW

Junction temperature (T3) - - - - - - - - +175°C

T3eneficial comments (recommendations, additions, deletions) and any pertinent data

lwnica wmay be of use in improving this document should be addressed to: Rome Air |
[Development Center {RBE-2), Griffiss AFB, NY 13441, hy using the self-addressed |
|Standardization Document Improvement Proposal (0D Form 1425) appearing at the end |
fof this document or by letter. i

AASC  d/A FSC 5982
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
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1.4 Recommended operating conditions for device 01 - 06.

Input low (Vi ) maximum voltage - - - - - 0.3 V at Vg = 2 ¥
0.9 V at Vgg = 4.5V
1.2 V at Vgg = 6V
Input high (Viy) minimum voltage- - - - - 1.5 Vat Vg = 2 ¥
3.15 V at Veg = 4.5V
4.2 V at V%C =6V
Supply voltage (Vgg) - - - - - - - - - - 2 V dc to o V dc
Input voltage- - - - - - - = - - = - = - 0 V_ dc to cho
Operating temperature- - - - - - - - - - -55°C to *125 C

Input rise and fall times (t,, tg) maxinum:

Veg = 2.0 W 1000 ns

Vee = 4.5V 500 ns

Vee = 6.0V 400 ns
Device 53

Input low (Vi) maximum voltage - - - - - 0.8 V
Input high (Vyy) minimum voltage- - - - - 2.0V C
Supply voltage (Vggl)- - - - - - - - = - - 4.5 V to 5.5
n v d
-55°¢C

<l 0
[=%
P I

OQutput voltage- - - - - - = - - = = - - -
Operating temperature - - - - - - = - - -

Input rise and fall times (tp, tf)
at Veg = 4.5 V: - = = = - = - - - - - - 500 ns max

Width of clock pulse (tp clock)
(Vgg = 4.5 V minimum):

Devices 01, 02, 05, 06, - - - - - - - 24 ns minimum
Devices 03, 04, 53- - - - - - - - - - 30 ns minimum
Device 02 reset - - - - - - - - - - = 24 ns minimum

Data setup time before clock (tgetup):
(Veg = 4.5 V minimum):

evices 01-04, 53 - - = - = -« - ~ - - 30 ns minimum
Devices 05, 06- - - = - = = = = - - = 23 ns minimum
tigLo:
?VBC = 4.5 V minimum):
evice types 01, 02 - - - - - - - - - 8 ns minimum
Device types 03-05, 53- - - - - - - - 15 ns minimun

2. APPLICABLE DOCUMENTS

2.1 Governnment 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 solicitaiton.

SPECIFICATION
MILITARY
MIL-M-38510 - Microcircuits, General Specification for.
STANDARD
MILITARY
MIL-STD-833 - Test Methods and Procedures for Microelectronics.
(Copies of the specification and standard required by manufacturers in connectidn

with specific acquisition functions should be obtained from the contracting activity
or as directed by the contracting activity.)
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2.2 Order of precedence. In the event of a conflict between the text of this
specification and the reféerences cited herein {except for associated detail
specifications, specification sheets or MS standards), the text of this specification
shall take precedence. Nothing in this specification, however, shall supersede
applicable laws and regulations unless a specific exemption has been obtained.

3. REQUIREMENTS

3.1 Detail 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 specified in MIL-M-38510 and herein.

3.2.1 Logic diagrams and terminal connections. The logic diagrams and terminal
connections shall be as specified on figure 1.

3.2.2 Truth tables and logic equations. The truth tables and logic equations
shall be as specified on figure 2.

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. A1l qualified manufacturers' schematics shall be maintained and
available upon request.

3.2.4 Case outlines. The case outlines shall be as specified in 1.2.3.

3.3 Lead material and finish. The lead material and finish shall be in accordance
with MILT-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 class shall be the subgroups specified in table II. The electrical tests for
each subgroup are described in table III.

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

3.6.1. Total dose radiation hardness identifier. The total dose radiation
hardness identifier shall be in accordance with MIL-M-38510 and 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. A1l devices shall be subjected to the
final electrical tests specified in table I1 after part number marking to verify that
they are correctly indexed and identified 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 Tn microcircult group number 38 (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:
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a. Delete the sequence specified as initial {preburn-in) electrical parameters
through interim (postburn-in) electrical parameters 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 3, or
equivalent. Ambient temperature (Ta) shall be +125°C minimum. Test
duration for each static test shall be 24 hours minimum for class S
gevjces and in accordance with table I of method 1015 for class B

evices.

(2) Dynamic test (test condition D) using circuit shown on figure 3, or
equivalent. Ambient temperature shall be *125°C minimum. Test
duration shall be in accordance with table I of method 1015,

c. Interim and final electrical parameters shall be as specified in table I1
herein.

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 S 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 II failures shall be cumulative for determining the 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 1imits specified in table
II1I, subgroup 1, are defective and shall be removed from the lot. The
verified failures divided by the total number of devices in the lot
initially submitted to burn-in shall be used to determine the percent
defective.

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 II herein.
b. Subgroups 5 and 6 of table I of method 5005 of MIL-STD-883 shall be omitted.

c. Subgroup 4 (C; and C,), measurements shall be measured only for initiail
qualification and after process or design changes which may affect input
capacitance. Capacitance shall be measured between the designated terminal
and GND at a frequency of 1 MHz.

d. Subgroups 9 and 11 shall be measured only for initial qualification and
after process or design changes which may affect dynamic performance.
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Electrical performance characteristics - Continued.
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TABLE I. Electrical performance characteristics - Continued.
T I T Conditions 17 [ Davice | [ Timits | I
I Test | Symbol | Te = +125°C7 | type | Voo TMin TMax |Unit |
| I lunless otherwise specified { 2/ } l I % I
f | |
T ] I I [ [ I I i
|Supply current [Icc IV = 6.0 V or GND | o1 6.0V | | 10 | wA |
| quiescent I | | 12-06 } } ; 20 | {
| T !
| {1 V1 = 5.5 V or GND i 53 | 5.5V | | 20 | I
! | | | ! | | | |
II IV 6.0 I n3-06 I 6.0V I II II I
= 6.0V 13- .
| | ¢ ! | | IRECE
| | Vi =557V 5 155V 1 1 | |
| | | | ! | ! ! |
T I [ I I T I I I
{Additional supply |Irca [ViL = 0.8 V, Ig =D | 53 5.5V | 11.5 | wA |
{ current quiescent | 6/ Vg = 2.4V l | | | l |
| per input pin | Pin under test at 2.4V, | | ! | | I
| (one unit 1oad) | lother pins at GN9, 0.8V, | | | | | |
| | for Veg | I [ | | |
| | | | | | | | |
I f [ . f I I T f [
{Power dissipation [Cpp 2/ |Tg = 25°C ] o1 | | | 46 | pF |
| capacitance | —3 | 02 1 I [ 331 I
| | | [ 103 [ [ 511 !
I | | 53 | 531 [
| | ! 04-06 | | 50 !
| I ! I | | ! | |
| | | | i ] I I |
| Three-state output {Igze 7/ {VgyT = GND | 03-06 | 6.0V | [-2.01 wA |
} leakage current low } IOC = VIy 4/ [ 53 [5.5V | f ! |
| | ! | | |
I I I | i I [ ! I
| Three-state output |Tozn 7/ [VouT = Ve | 03-06 | 6.0V | {+2.01 uA |
| Teakage current high| - 10C = V1y 4/ 53 5.5V 1 I | |
I | f ! ! ! | I |
I [ f . I I I f I I
}Input capacitance ICIN ITC 25°C Y B | | 10 | pF |
| | | | | |
I [ I [03-96, | I i I I
|Three-state output ICo I | 53 I I | 20 | l
| capacitance ! | | | | | | |
I I ! f I I [ I T
[Propajation delay [tpyLt ICL = 50 pF *10% | 01 ] 45V 13 §30|ns |
| data to outputs | | [ 02 I X |
| 4/, 5/ ItpLH1 ! T 03 T T8 13571 |
| | | 0% I (6 11391 !
| | | [ 05,06 1 (3 T3TT !
I | | [ 53 [ 1A | |
I [ I I I I I I
IPropagation delay ItpHL2 I | 01 I I 4 1341 |
| enable or clock | | 02 [ [ 7 TA47] |
| to outputs 4/, 5/ ItpLy2 | [ 03,53 | 6 1 417 |
! I | L ] [5 T I
| I ! [ 05 I 4 T3] !
| | | S A
I I I I I I I | |
{Propagation delay ItpHL3 | | 02 | 15 15601 |
| delay A to outputs | | i | | | | |
| 4/, 5/ I tpLH3 ! I | I | | |
I I | ! I I | I I

See footnotes at end of table.
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TABLE I. Electrical perforwance characteristics - Continued,

I I T Conditions I/ [ Device | T Timits | [
I Test | Symool | Te = +125°CT | type | Ver TWTE“HWEI‘|Un1t
{ } Iunless otherwise specified | 2/ | i I
| I ! I I |
I [ I T I I I [ T
[Propajation delay ltpyL 4 ICL = 50 pF £10% | 02 | 4.5 5 | 36| I
| clear to outputs I | | | | | | |
| 4/, 5/ I { ! J I I | [
| - | I ] I | I I I
| I I I T ! |
[Output enable tine Itpz4 [CL = 50 pF +10% | 23 | |5 1351 I
| 4/, 5/ | IR = 1K £10% 04 1
| Itp71 | | 95,06 1 | 35 |
| M A AR LI
I I ! I I
{Output disable time  [tpyz I | 03 | | 5 135 !
I 1/, 5 I | 04 I
I ltpLz I 05,06 [3 35 I
| | | T e A I
| [ [ I [ I |
[Transition delay [tTHL [CL = 50 pF £10% | 01 | 13 1201 I
| 4/, 5/ I | 12 T3 20 |
| I | | 53 | | | I
I | | 05 2 T716 I
I | ! 06 T2 16T :
I I |

1/ Complete terminal conditions shall be as specified in table III.

2/ Power dissipation capacitance (Cpp) per latch.

3/ Guaranteed but
&/ Tested at Vgg

not tested.

= 4.5 V at 125°C for sample testing and V¢c

= 4,5 Vv and 25°C for

screening. Guaranteed at other Vgc voltages and temperatures, see table IA and the

exception in 4.
5/ For propajgation and transition delay times at Vgg = 2.0V,
5. For propagation and transition delay times at Vge =

of .85.

8/ Iec *Igey = T
7/ IyzL: Set out
IozH: Set out

TABL

4.1d.

otal supply current.
put to high state.
put to low state.

increase limit by a factor of

6.0 V, decrease liamit by a factor

E IA. Calculated dynamic values at -55/+25°C case temperature.
[ [ . [
J | Tc = C :
| Vee I
| T | [
| | +125 | -55°c/+25°C |
I | I |
| I | T
| 2.0V | 5 | 5 x 0.75 [
| | | i |
| 4.5V | l————’ |—»0.75 |
I I & | J
| 6.0 V [ 0.35 | 0.85 I'x 0.75 |
I f | |

NOTE: Normalized numbers (+125°C = 1).
The 2.0 V and 6.0 V numbers are derived
from their 4.5 V integer value {rounding off

according 5/4).



MIL-M-38510/654

TABLE II. Burn-in and electrical test requirements.

lelectrical para- |
Imeters (method I
| 5005) |

T [AppTicable tests | ClTass S device 1/ ] Class B device 1/ T
| Line |and MIL-STD-833 | | |
| no. |test method T [ TabTe T TabTe [ Test | [ TabTe | Table [ Test |
| | Ref. | III I IV | cir- | Ref. | III | IV b ocir- |
! [ | par. [subgroups | delta | cuit | par. |subgroups | delta | cuit
| [ I I 2/ | limits | fiqure | | 2/ 5/ | limits Ifigure |
[ I | | - P3| I | I3 |
I I | | | | | | | | |
1 [Interim electricall | 1 [ | | | 1 | | i
| [parameters i | | | | | | | |
| (method 5004) | | | | | [ | | |
| | | | [ | | | | |
T2 [Static burn-in I 14.5.2 | Req'd | 3 I [ I T I
| {(method 1015) [ | | | f I | | !
{ | [ | | | ] | | | !
[T 3  [Same as tine 1 [ ! 1 [ a ] [ [ [ [ |
I | | | I [ | | | | |
[~ & [Static burn-in IT T#.5.2 T Req'J 1 I I [ Req’d | 4 T3 )
| [ (method 1015) I | | [ 3 I | | | |
I | | | I | | | | | !
T 5 JSame as line 1 a.2d 1 1* I a ] [4.2d ] 1% I a i |
I | I ! | | | I | [ |
I i | I | | | | | | |
[ & |Dynamic burn-in [4.20 | Req'd [ 17 T 3 I [ "Not I [ ]
| | (method 1015) l4.5.2 | T | I req'd | I l
[ i | | | ] | | | { |
{ 7 {Same‘Iine 1 14.2d ‘ 1 { A { { } { l 1
T8 IFinal electrical | r1%,2,3,71 I I 1%,2,7, 1 ! ]
| |parameters | | 8,9 I | I 19 4/ [ | [
I | {mathod 5005) I | | ! | | | | |
f I [ | | | | I | | |
T~ 3 TGroup A test re- 14.4.1 1 1,2,3,%, 1 [ AT T11,2,3,4, 1 I T
! quirements ! {7,8,9, | | | | 7,8,9, | I |
{ I(metnod 5005) | | 10,11 i | } : 10,11 : } }
| | [ |
19 I jroup B end-point 14.4.1 1+1,2,3,9, 1 & 3 [ I +1 [ I T
I lelectrical para- | 10,11 I | | | | | I
| Imeters (method ! | | [ j [ ! f |
I | 5305) ] | | | [ [ | | !
1T 1Group C end-point | I T | .53 11,2 [ a [ 3 I
| [eiectrical para- | | ! ! I ! I | |
| Imeters (method { i | | I ! | | {
! [5005) | | | I | I | | |
12 [Group O end-point 148,73 T 1,2,3 I | 31T 11,2 I I |
I i | | | | | | {
| [ [ ] J | f | |
| I I | I | | | [

1/ Blank spaces indicate tests are not applicable.
2/ * indicates PDA applies to subgroup 1 (see A4.2.1).

3/ A indicates delta 1imit shall be required only on table 1II subgroup 1, where specified, and the
delta values shall be computed with reference to the previous interim electrical paraneters.

4/  The device manufacturer may at his option either complete subgroup 1 electrical parameter
measurements, including delta measurements, within 95 hours after bhurn-in completion (removal of
bias); or mnay coanetn subgroup 1 eIPctr1ca1 measurements without delta measurements within 24
hours after burn-in completion (removal of hias).

5/ tindicates also applies to electrostatic discharge sensitivity tests.
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4.4.2 Group B inspection. Group B inspection shall be in accordance with table II
of method SUUE of MIE-SID—883 and as follows:

a. Class S steady-state 1ife test circuits shall be submitted to the qualifying
activity for approval. When the alternate steady-state life test is used,
the circuit on figure 3 (dyanmic) or equivalent, shall be used.

b. Electrostatic discharge sensitivity (ESDS) testing shall be performed in
accordance with MIL-STD-883, method 3015. The option to categorize devices
as ESD sensitive without performing the test is not allowed. Device types
categorized as ESD sensitive shall be further tested using method 3015
modified as follows:

1. Test method 3015, table I pin combinations 4 and 5 shall be deleted.

2. The test sequence specified in paragraph 3.b shall be repeated an
additional four times rather than the two specified.

3. The category A limits specified in figure 3015-3 ESD sensitivity
category shall be 1000 V to 2000 V.

c. End-point electrical parameters shall be as specified in table Il herein.
Delta limits shall apply only to subgroup 5 of group B inspections for class
S, and shall consist of tests specified in table IV herein.

4.4.3 Group C inspection. Group C inspection shall be in accordance with table
I11 of method 5005 of MIL-STD-883 and as follows:

a. End-point electrical parameters shall be as specified in table Il 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 3 (note 3), 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 table 1v
of method SUUE of MIL-57D-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
4.5.4 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 GND terminal. Currents given are conventional current
and positive when flowing into the referenced terminal.
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FIGURE 1.

MIL-M-38510/654

LATCH O
D Q
LE LE

EN1-2
EN3—4C*—{:>°——
—

o

bl rl

LE —

o 2Q

ol

LATCH 1

Device type 01

Cases E and F

/

Logic diagrams and terminals connections.
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Device type 01

Case 2

EN
3p tc NC 3-4 2D

(] ] [e] (8] [a]

a0 [3]

70 [iq]
Nc [I]
4Q
3Q
15] (i
3Q GND NC EN 2Q
1-2
(TOP VIEW)

FIGURE 1. Logic diagrams and terminals connections - Continued.
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Qo
Q1
Q2
Q3
Q4
Q5
Q6

Q7

AO 1 OF 6 _—
DECODER | |
Al — 8
] LATCHES
A2 —
ENBL il
CLR
D
Device type 02
Cases E and F
A0 ] ® vee
A 2] 15 SR
A2 3] 14 ENBL
4 |
Q0 — 13 p
. |
Q2 & ! 06
8 ]
GND — — Q4
FIGURE 1. Logic diagrams and terminals connections - Continued.
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Device Type 02

Case 2

Q2 QI NC QO A2

6 [ ] (&[4

Q6 Q7 NC DATA ENBL
IN

(TOP VIEW)

FIGURE 1. Logic diagrams and terminals connections - Continued.
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Devices types 03 and 53

LE 1 OF 8 IDENTICAL CIRCUITS j)

on O >0 [>o %

OE
LE

LE ‘
- +—( Qn

COMMON CONTROLS —

%

7 oo o]

FIGURE 1. Logic diagrams and terminals connections - Continued.
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Device type 03 and 53

Cases R and §

Y N 20
O/E ~— == V¢ce
2 19
I — —~ 8q
20 4 17 2p
5 |
2q —4 15 24
3q -8 15 6q
3p — 14 o)
8 13
ap — > 5D

10 .
GND — ——

Device type 03 and 53

Case 2

6D 6Q 7Q 7D 8D

FIGURE 1. Logic diagrams and terminals connections - Continued.
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Device type 04
Cases R and S

OE — — Vce
Q0 — — Q7
DO — — D7
DI — — D6
a1 — — Q6
Q2 — —a5
D2 — — D5
D3 — — D4
Q3 — — Q4
GND— — LE

Device type 04

Case 2

p2 02 QI DI

II[EJII

DO

E B O M
Al
m

D5 Q5 Q6 D6 D7
FIGURE 1. Logic diagrams and terminals connections - Continued.
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Device type 05
Cases R and S

L \_
OF — 'Z—Q‘VCC
po - - Qo
3 18 —
DI — — Q!
02 -] 7 3z
5 16 —
D3 — — Q@3
pa -2 2 Q2
b5 — H 25
b 2 BLNT:
or 2| L2 o7
oND] L TE
Device type 05
Case 2
D6 05 03 02
o7 [2] 3] o
eno [9] 0O
E (1] (] o
a7 29 Vcc
3 9] @0
5]
Q5 Q4 Q3 Q2 al

FIGURE 1. Logic diagrams and terminals connections - Continued.
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Device type 06

= 1 OF 8 IDENTICAL CIRCUITS
Dn C}——{::>£>——- [::>c> *
E OE : |

LE

—O Qn

> i)

COMMON CONTROLS —
LE LE

ENC C%————[>x>——L—{:>x»—J

e

FIGURE 1. Logic diagrams and terminals connections - Continued.
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Device type 06
Cases R and S

0E — — Ve
D — — 1Q
2D — — 2Q
L J— — 3Q
4D — —— 4Q
5D — — 5Q
6D — — 6Q
70 — — 7Q
80 — — 8Q
GND-—— — ENC

Device type 06

Case 2

7D 6D 5D 4D 3D

e [ (o] (8] [

6Q 5Q 4Q 3Q 2Q

FIGURE 1. Logic diagrams and terminals connections - Continued.
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Device type 01

I I |
{ Inputs { Qutputs }
| | |
{ 0 e } q 7 |
|
L HoI L H |
b A | H L
| X L | Qo Qo |
| i |
H = High Level
L = Low Level
X = Don't care
Qo = The level of Q before the transition of EN.
Device types 02
] [ [ [ |
[ Inputs | | | |
| | Output of | Each other | Function |
[ [ | address latch | Output | |
[ TIR | EN | | | !
| | | | | |
[ | | [ [ ]
Il L | D | Qio | Addresable |
| | | | [ latch |
| H | H | Qio | Qio | Memory |
[L L | D | L | 8-Tine |
| | | | | Demultiplexer |
L I H L | L |  Reset |
| | | | | ]
H = High Level
L = Low Level
D = The level at the data input
Qio = The Tevel of Q (i=0, 1 7), as appropriate) before

the indicated steady-state input conditions were

established.

Latch Selection Table
T | T
| Select Inputs | Latch [
! | Addressed {
| i
LELILE |
T | ] T |
I L | L I L 0 |
[ T B T 1 |
I L | H [ 2 |
I L | H | H | 3 |
I H | L | L | 4 |
I H | L (I I 5 |
| H | H | L | 6 |
| H | H | v | 7 |

| | | |

FIGURE 2. Truth tables.
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Device type 03 and 53

o
~
m

|

Data

Q
Qutput

A

- r

X xm
X -

[
I
I
|
{
[
!
|
I
|
|

I
|
I
|
I
|
I
!
|
!
|

NI

NOTE :

L
H
i

h

" n o n

Lo
Hi

w voltage level
gh voltage level

MIL-M-38510/654

Low voltage level one setup time prior to

the high to Tow latch enable transition

High voltage level one setup time prior to

the high to lTow latch enable transition

Don't Care
High impedance state

Device type 05

;

b=}
Olm
m

2]

D
a

Data

Output

=1y

Xr—rx=x r"ln:
mio] o

o

xrrrrrr
KT =~

1
!
|
l
"
|
|
|
|
!
|

————— ]

NI
—_——— e — ]

NOTE:

L

H
1

wouon

h =

N>

o

Low voltage level

High voltage level
Low voltage level one setup time prior to
the high to low latch enable transition
High voltage level one setup time prior to
the high to Tow latch enable transition

Don't Care

High impedance state

FIGURE 2.-

24

T [ I I |

| Output | Latch | D | ¢ |

| EnabTe | EnabTe | Data | Output |

{ OF | TE | | ]

| [ I I I

I L | ~H I A |

| L | H I L | H |

L i L I | H

| L L I h | L |

| H X | x | Z I

I | I I

NOTE:

L = Low voltage level.

H = High voltage level.

1 = Low voltage level one set-up time prior to
the high to Tow latch enable transition.

h = High voltage level one set-up time prior to
the high to Tow latch enable transition.

X = Don't care.

Z = High impedance state.

Device Type 06

Truth tables -

| ) [ i I

| |l 1 D | Q |

: 0/t { ENC { Data { Output :

| | | T |

[ L | H | H | H |

[ [ H | L | L |

L [ PR T ! L |

| L 'L | h | H |

I H I x 1 X | YA |

! | | | !

NOTE:

L = Low voltage Tevel

H = High voltage level

1 = Low voltage level one setup time prior to
the high to low latch enable transition

h = High voltage level one setup time prior to
the high to lTow latch enable transition

X = Don't Care

Z = High impedance state

Continued.
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Vee T

R R
O~ "AAH —~vVWW-O
INPUTS OUTPUTS
(Vec, GND OR CP) DUT (Vee/2 OR OPEN)
O~VWAH FAA-O
R R

GND (L

NOTES:

1.

For static burn-in I, all inputs shall be connected to GND. OQutputs shall be
open or connected to Vgg/2. Resistors are optional on outputs if open.
Resistors are required on inputs and outputs connected to Vgc/2.

R = 630 to 47 k.

For static burn-in II, all inputs shall be connected through a resistor to
Vee.  Outputs shall be open or connected to Vgg/2. Resistors are

optional on outputs if open. Resistors are required on inputs and on outputs
connected to Vge/2. R = 680 to 47 ki

For dynamic burn-in, all inputs shall be connected through the resistors in
paraliel to a common CP. Outuputs shall e connected to Vcc/2 0.5 V through
tne resistors. R = 1 ki for outputs fur device types 0l. 02, and 680% *5% for
device types 03 - 06, and 53. R = 1 ki to 47 ki for inputs of device types 01,
02, and 6805 to 47 kQ for inputs of device types 03 - 06, and 33.

CP = 25 kHz to 1 MHz square wave; duty cycle = 50 #15.; Viy = 4.5 V to V¢e;
ViL = 0 #0.5 V transition time < 0.5 us.

Veg = 6.0 V #0.5 V, Ve = 5.5 V #0.5 V for device 53.

FIGURE 3. Burn-in and life test circuits.
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Ly
D 50%
LPLH -

MIL-M-38510/654

Device type 01

Y

cc

1 ENABLE 0% 4y

55% Vee thLn LPHL

(-] V H

10% - oV ‘—l Vg
PHL t tpLy L
Sl
Vo VOH

L
tpHL teLH v
T 50% Ve oL

— tr

ANY
OUTPUT _H 0%

b )r:'
tF JE_LSU_: th
t,w——-
7o
ENABLE_JI |

D o——

QC;::L—
1

TEST CIRCUIT

NUTES:

1. Clock input pulse characteristics: tg = tf < 6 ns.

2. Data or enable input pulse characteristics:” tp = tp = 6 ns;
tsETup < 30 nsy thoLp = 8 ns and tpypSE WIDTH = 24 ns.

3. CL = 50 pF.

4. Voltage measurements are to be made with respect to network ground

terminal.

FIGURE 4: Switching time test circuit.
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Device type 02

V
v, Dn \ / \ cC
Dn 50% VCC cC

ov

tpHL teLH v Vee

Qn 50% Vec OH ov
— VoL

PROPAGATION DELAY VoH

DATA TO OUTPUT VoL

LATCH ENABLE PULSE WIDTH AND

LATCH ENABLE TO OUTPUT
PROPAGATION DELAY

v,
An j{ cc
ov
tphi| tpLH

Qn

PROPAGATION DELAY
ADDRESS TO OUTPUT

vee
MR T o
ts(H) = -0 tsi)
. —h — v,
N — ol ov
v
Q7 OH
tpHL V4 \)N Vou
an 50% Ve DATA SETUP AND HOLD TIMES

ADDRESS

TPUT DELAY
ULSE WIDTH

O
—
X
-
o
o
v C

ADDRESS STABLE
AND CL

LATCH ENABLE

ADDRESS SETUP AND HOLD TIMES

AC WAVEFORMS

FIGURE 4. Switching time test circuit - Continued.
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O
el

2l

| oD

An o——
An O——
Ve = 4.5V

Lo
GND i;[;

TEST CIRCUIT

Device type 02

Clock input pulse characteristics: tp = tf < 6 ns.
Data, address, latcn enable or clear input pulse characteristics:
tp = tp = 6 ns; tgeryp < 30 ns; tpyisg WIDTH < 24 ns and tyyip

NOTES:
1.
2.
< 24 ns.
2. CL = 50 pF.

Voltage measurements are to be made with respect to network ground

terminal.

FIGURE 4: Switching time test circuit - Continued.
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Device types 03 and 53.

r A LR veo
DATA 90% °/o DATA 90 90%
INPUT 50° /°VCC 50% INPUT 50%\ 50% VCC
10%—A4" tp T 0% 10% 0%

— Y
e ] i
ENABLE CC ENABL %“& Vee
INPUT INPU S0% N\
10% ov
ov -
LSETUP— L« thoLp  USETUP - tHoLD
VoH VoH
OUTPUT 0% VCCOUTPUT 50% Ve
—LPHLI v
VoL oL
ttg
ENABLE v
INPUT PULSE 0% ccC
om® YeC oV
Lp(ENABLE)
v,
Q WITH D LOW 50% VCCOH
~— LPHL2 VoL
V,
fe—— L, OH
PLH2 7{50% Vee
Q WITH D HIGH VoL

e u
OUTPUT CONTROL 90%

50%8] 1o
(LOW-LEVEL 10% {
ENABLING) | tpzL i
= Vee
'WAVEFORM | 20% Vee
3 7
(see NOTE 5) [~ lPzH
7
WAVEFORM 2 Koo Vcc
=0V

VOLTAGE WAVEFORM

FIGURE 4. Switching Time Test Circuit - Continued.
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Lt —
— ook "7 T Vee
50% K

N 10 % oV

~— e tra

/e f—taeel vV
0% Vce B2 Vee OH
Qn 10% LLO:/ < Vee VoL

trin —

LTHLI—>
l““"' — LTHL2

tyin = briw - LTLR2 LrHL® YtHLo - LTHLY

Device types 03 and 53.

NOTES:

1. Clock input pulse characteristics: tg = tp < 6 ns.

2. Data, latch enable and output enable input pulse characteristics:
tp = tp < 6 ns; tspTup < 30 ns; tpylLSE wIpTH: < 30 ns and
thop < 15 ns. - -

3. C_ = 50 pF and R = 1000 ohms.

4. Voltage measurements are to be made with respect to network ground
terninal.

5. For tpyz and tpyy, a 1 k& resistor is connected between the output
and GKB termina%. For tpz, and tpiz, a 1 ka resistor is connected
between the output and GCC termina%. Vgp = VgL + C.1 V (Voy -VoL)-
Vo = Vo -6.1 V (Vou -VoL)-

6. The input signal for HCT device (type 53) will be 0 - 3 volts; however,

the 50% Vcc measure point is 1.3 volts for input and output signals.
The 10% Vo and 90% Vee points are 0.3 volts and 2.7 volts,
respectively.

FIGURE 4. Switching time test circuit - Continued.
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"PONULILOY - 3LNOJLD 3533 Bki3 BULUDOIIMS ¢ FUNSId
*sAeap uolLjebedoud 3jels asuyl

4d Om,/lm B

Iu.l

*sAe|ap uoriebedoad 9e3s-14]
*sauiLly 231sLnbas-sud s{qeud yoyeq

- 105 ] m
¢S
_4d SH — 30 ZHdq _ | HZd
pulva DN 30
us %0S N33AT
LNdNI
‘s3] uoljLsuedy 3ndino
*sAejop uoriefedosd a|qeus udgeq pue sAe|ap uorjebedoud 3ndino up o3 eieq
10 '
H o> A %05 ud
A Hd, Hd, uo
AO JIAA
29 20 %05 31 13AN viva
1NdNt [l __3AT
1NdNL

t0 2dA31 38d1A9Q
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Dn O—

GND ICL

Vee = 4.5 YV
TEST CIRCUIT

Device type 04

NOTES:

1. Clock input pulse characteristics: tg = tp < 6 ns.

2. Data, latch enable and output enable input pulse characteristics:
tg = tfF < 6 ns; tgpTyp < 30 ns; tpyLSE WIDTH < 30 ns and
tHoLp < 15 ns. - -

3. C_ = 50 pF and R_ = 1000 ohms.

4. Voltage measurements are to be made with respect to network ground

5 terminal.

For tpyz and tpzy, a 1 k@ resistor is connected between the output
and GNB terminal. For tpz, and tp 7, a 1 kQ resistor is connected
between the output and Vgp terminal. Vg3 = Vg *+ 0.1 V (Vg -VoL).
Vgp = Vgy -0.1 V (Vgy Vo) -

FIGURE 4. Switching time test circuit - Continued.
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“PSNULIUOY - JLNOALD 1583 oWi3 CULUDILMS *f FUNTI4

*sAeap uoizebedoud B83els asuyl

4d S.H -
29 onrard|

M us

5

*sAe|ap uolyebedoud a3e3s-La] *salWiLy 93tsLnbag-aud | qeus yoieq

3
— 30 NIn_\u T_Nn_\« UO>>0\OO@
oR) Al_vzw
o OR 30 AQ
us %05 N 13A 3 o, 06
1N4dNI OU>
*SaWLy UOL3Lsuedl 3Indino
*sAejop uotjebedoud a|qeus yojeq pue sfe(ap uorjebedoud 3ndino uy o031 eileg
10 1
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A Hdq Hd, uo
AG JILA
00> OO> %, 0% MM_. I3ATN viva
TTT T INGNI [} __3AT1
1NdN!

G0 9dA1 931AlqQ
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Dn O——

Vee = 4.5V -
TEST CIRCUIT

Device type 05

NOTES:

1. Clock input pulse characteristics: tg = tp < 6 ns.

2. Data, latch enable and output enable input pulse characteristics:
ti = tF < 6 ns; tSETUP < 23 ns; TpYLSE WIDTH < 24 ns and
thoLp < 15 ns. - -

3. C_ = 50 pF and R_ = 100C ohms.

4. Voltage measurements are to be made with respect to network ground
terminal.

5. For tpyz and tpzy, a 1 ko resistor is connected between the output
and GND terminal. For tpz, and tpyz, a 1 ko resistor is connected
between the output and Vg terminal. Vg = VoL * 0.1 V (Voy -VoL ) -
Ngp = Vou -0.1 V (Voy -VoL)-

6. All trip points are referenced to Vcg.

FIGURE 4. Switching time test circuit - Continued.
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Device type 06

T T 4.5 v
- |
o ENC
o—— O
Vee
L GND
1|
Qn o
T"
= TEST CIRCUIT
R t v i tr v
DATA | #-90%%90% DATAS0? S0% ' °C
INPUT | £50%veck [s0%  INPUT 0% 50% Ve
10%L£~" v ~ 21X 10% o 10% 10%

] e o Vee oo - %
ENABLE ENABLE (%0 cc
INPUT INPUT | 50%

10%’ o 10% ov
s — v e
tSETUPH - tHOLD LSETUP+ =—tHoLD
}"'tPLH'I VoH VOH
OUTPUT 0% VCCOUTPUT 50% Ve
— LPHLI
VoL VoL
't'R
ENABLE
INPUT PULSE 0% Vce
5 Jo Vcc
0% ov
—{t(ENABLE)
v,
oH
Q WITH D LOW 50% Vo
~—LPHL2 VoL
v,
—~—tpLH2 j/— OH
% V,
Q WITH D HIGH S0% C%
oL
FIGURE 4. Switching Time Test Circuit - Continued.
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NOTES:
1.
2.

MIL-M-38510/654

Device Type 06

| ¥
QUTPUT CONTROL 99%

[}
(LOW-LEVEL 50%[% 10%
ENABLING) o UpzL
WAVEFORM | N
(SEE NOTE 5) < lpzH
WAVEFORM 2
j‘
VOLTAGE WAVEFORM
te |—
_______ v
0% cc
50°/o N
N o<, ov
) 2 I ol 2 ¥TH
IS0 Ve~ YoH
0% VeC
UrHu—= oL
T LTHL2
LTLn = YTLHE - LTLH2 LTHL® YTHL2 T YTHLI

Device Type 06

Clock input pulse characteristics: tg = tfF < 6 ns.
Data, latch enable and output enable input pulse characteristics:
tg = tp < 6 ns; tepTyp < 23 ns; tpyLSE WIDTH < 24 ns and

tioLlp < IS ns.
C_ = 50 pF and R = 1000 ohms.

Voltage measurements are to be made with respect to network ground
terminal.

For tp,; and tP%H: a 1 ko resistor is connected between the output
and GND terminal. For tpzL and tpLz, @ 1 k2 resistor is connected
between the output and V¢¢ terminal. Vsp = Vo *+ 0.1 V (Vi -Vo).
Vgp = Yoy -0.1 Vv (Vgy -Vor)-

All trip points are referenced to VCC'

FIGURE 4. Switching time test circuit - Continued.
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imits

Test 1
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|
1
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|
!
|
|
|
|
i
%
|
}
|
i

Group A inspection for device type Ol.

TABLE III,
Terminal conditions

MIL-M-38510/654

< o =z oz o=z o2z o= = =z ==z =
EREY

oo o b —————

-55°C
T
|
T
|
|
|
I
|
|
|

[Subgroup_3
95
5.48
-10

iT,

e e b — e

i

C
T ®in
5

"

Max
5
-12
1

oo D=z oz oz =z = =
= i

T
|

+125

e e e e e e

[Subgroup 2
5
5.2

17,

e e — e e e e e —

|

<
T Min
3

Max

+25°C

Hin

TSubgroup T
c

IT

|
T

Measured
termninal
EN1
Yee
vee
14
2Q
3Q
4Q
19
2
39
a0
19
2Q
3Q
49
17
29
37
4
19
2
3Q
4
17
29
37
LN
0
D

R S M o b U U ——

20
16
1Q

19
15
29

]

bt b e - o e e

18

L)

q
D

LS
11
20

20 uA

GNi

-20 uA
0

2
2
Gl

b ———— USRIy UI RS, S ——

-5,2 mA.
5.2 mA.

Vous except lyy

Vee

5

L
EN3-4

a
-1 wA

——————— R 2T

T
3

20
A
mA

. - -
N (=]
2| B E g3 2 2 2 >
: : 23 | v S :
1 = — - w0 _ _

—
T
J
0w

2
2
2
2
|Same tests and terminal conditions as Vg3 except Igy
0
0
0
0
0

|Same tests and terminal conditions as

I
|

Symbol }STD-883 [Case 2

T
|

T
|
|
1
|
i
|

i
T
}
|
|
|
}
|
|
I
|
T
|
|
!
|
|
|
|
|

LR R K R R Y-} ~o MmO N o< OO NS
pepmpa — _,_— S

ase £
Test no.

|

22
| 23-30
31
32
33
34
35

| 39-46

b ——_— — —

I
T
|
T
|
{
1
|
|
‘l
|
T
{
|
|
|
|
|

3006

3006

3011
0

3
e

MIL-
tmethod

|
|
|

|
|
|
|

c
OH3

VoL3

@
L_ (=23 O
0L —c =
= -

Vous

|
]

1¥ors
0
st

|

|

|

|
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4.5.2

MIL-M-38510/654

Burn-in and 1ife test cool down procedures. When the burn-in and 1ife tests

are completed and prior to removal of bias voltages, the devices under test (DUT)
shall be cooled to within 10°C of their power stable condition at room temperature;
then, electrical parameter end-point measurements shall be performed.

4.5.3

TABLE IV. Delta limits at 25°C.

["Parameter 17 I Device types T
| | All [
T T
| ICC £30 nA |
|
|

T I
l I
| I
I l

1/ The above parameter shall be recorded before
and after the required burn-in and 1ife
tests to determine deltas (a).

Quiescent supply current (Ipc test). When performing quiescent supply

current measurements (lgc), the meter shall be placed so that all currents flow

through
4.5.4

the meter.

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

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

a.

Before irradiation, selected samples shall he assembled in qualified packages
and pass the governing electrical parameters (group A subgroup 1 at 25C) and
also be subjected to the threshold-voltage test in table V 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 4“ardness assurance (RHA) level being tested,
and meet the end point electrical parameters as defined in table IV 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 he as specified in table V
and figure 5. 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.

After irradiation, the devices shall pass the truth tahle 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.
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Threshold-voltage test circuit conditions.

TABLE V.
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TABLE VII. Threshold-voltage test circuit conditions.

T T Pin CONNECtions }
[ |
|Device type T Vece = 4.5 V dc (through a 30- to [ GND [~ Vce = 4.5 V dc I
| | 66-kilohm resistor) } : =
|
T | ! ! |
| 01 | 2, 3, 4, 6, 7, 13 | 12 | 5 |
T ! [ [ |
i 02 i 1-3, 13-15 | 8 | 16 |
T [ I I T
| 03,53 | 1, 3, 4, 7, 8, 11, 13, 14, 17, 18 | 10 | 20 |
T T ! ' ‘
| 04 ! 1, 3, 4, 7, 8, 11, 13, 14, 17, 18 } 10 } 20 :
|
Tﬁi 05 | 1-9, 11 | 10 | 20 |
T | ] | {
| 06 | 1-9, 11 i 10 | 20 |

Pins not designated are open or connected to 4.5 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 4.4) and variahles data for all
static burn-in, dynamic burn-in, and steady-state life tests (see 3.5).

h. 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 3.5).
e. Final electrical parameters data (see 4.2c).
5. PACKAGIHNG

5.1 Packaging requirements. The requirements for packaging shall be in accordance
with MIL-M-38510.

5. NOTES

6.1 Intended use. Microcircuits conforming to this specification are intended for
originaT equipment design application and logistic 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 lot to be supplied with each
shipment by the device manufacturer, if applicahle.

¢. Requirements for certificate of compliance, if applicable.

d. Reguirements 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-$TD-883), corrective action and reporting of results, if
applicable.
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f. Requirements for product assurance options.

g. Requirements for special carriers, lead lengths, or lead forming, if
applicable. These requirements shall not affect the part number. Unless
otherwise specified, these regquirements 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 4.5.4), if
applicable.

6.3 Abbreviations, symbols, and definitions. The abbreviations, symbols, and
definitions used nerein are defined in MIL-M-38510, MIL-STD-883, and as folliows:

Ci = =« = = = = = = = = - - = Input terminal-to-GND capacitance.

GhD B I Ground zero voltage potential.
Igg- - - = = = - = = - - = - Quiescent supply current.

TA - = = = = = = = = = = - = Free air temperature.

Veg- - - = - - = - = = - - - Positive supply voltage.

5.4 Logistic support. Lead materials ant finishes {see 3.3) are interchangeable.
Unless otherwise specified, microcircuits acquired for Government Togistic support
will be acquired to device class S for National Aeronautics and Space Administration
or class B for Department of Defense (see 1.2.2), lead finish C (5ee 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
temperatura ranges or raliability 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 Generic-industry

type type

J1 54H4C75

02 544C259
33 54HC373
04 54HC533
05 54HC563
06 5414C573
53 54HCT373

6.5 Handling. MOS devices must be handled with certain precautions to avoid
damage Adue to accumulation of static charge. Input protective devices nave dDeen
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 coaductive and grounded surface.
b. Ground test equipment and tools.

c. Do not handle devices by the Tleads.

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.
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