MIL-M-38510/384(USAF)
7 December 1983

“MILITARY SPECIFICATION

~--MICROCIRCUITS, DIGITAL, ADVANCED LOW POWER
SCHOTTKY TTL, AND, OR, NAND, AND NOR GATES,
MONOLITHIC SILICON

This specification is approved for use by the Department of the
Air Force, and is available for use by all Departments and
Agencies of the Department of Defense.

1. SCOPE

1.1 _ScoBe. This specification covers the detail requirements for monolithic
silicon, NCED, low-power Schottky TTL, positive AND, OR, ‘NAND, AND NOR leogic
gating microcircuits. Two product assurance classes and a choice of case outlines
and Yead 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, and as
specifie erein.

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

Device type Circuit
01 Quadruple 2-input NAND gate, buffer output
02 Quadruple 2-input NOR gate, buffer output
03 Quadruple 2-input NAND gate, open collector, buffer output
04 Quadruple 2-input AND gate, buffer output
05 Triple 3-input NAND gate, buffer output
06 Triple 3-input AND gate, buffer output
07 Dual 4-input NAND 8ate, buffer output
08 Quadruple 2-input OR gate, buffer output
09 Hex 1-input inverter gate, buffer output
10 Hex 1-input inverter gate, open collector, buffer output
11 Hex l-input noninverting gate, buffer output
12 Hex 1-input noninverting gate, open collector, buffer output

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)
A F-1 (14-1ead, 1/4" x 1/4", flat-pack)
e - F-3 (14-1ead, 3/16" x 1/4", flat-pack)
c D-1 (14-1ead, 1/4" x 3/4", dual-in-line)
D F-2 (14-1ead, 1/4" x 3/8", flat-pack)
2 C-2 (20 terminal, .350" x .350", square chip
- - - carrier package)

1.3 -Absolute maximum ratings.

Supply voltage range- - - - - - - - - - - = -0.5 V dc to 7.0 V dc
Input voltage range - - - - - - - -« - - - - -1.§ V dc at ;18 mA to 7.0 V dc
Storage temperature range - - - - - - - - - -65°C to +150°C

[Beneficial comments (recommendations, additions, deletions) and any perti- |
Inent data which may be of use in improving this document should be addressed!
fto: Rome Air Development Center (RBE-2), Griffiss AFB, NY 13441, by using |
Ithe self-addressed Standardization Document Improvement Proposal (DD Form !
11426) appearing at the end of this document or by letter.
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Maximum power dissipation {Pp) per device 1/
Device type 01, 03- = - - = = « - « - - - 35.2 mW dc
Device type 02, 04- - - « = = =« - - - - - 44 mW dc
Device type 05, 06- - - - - - - - - - - - 33 mW dc
Device type 07- - - - = - = - = - - - - - 17.6 mW dc
Device type 08- - - - - - - « = = - - « - 55 mW dc
Device type 09, 10- - - - = = = « = - -« - 66 miW dc
Device type 11, 12- - - e e e e - e e . 77 mW dc
Lead temperature (so]dering, 10 seconds)- - +300 C
Thermal resistance, junction-to-case (8j3cl:
Cases A, B, D - - = - - - - c = - = - =« - 70 C/M
Case C- - = - =« = = = = & & = o - & - - - 50:C/H
Case 2- - = = = = = = = = & o = = = = - = 60 C/W
liunctinan tamnarature (Ta) o o o o o o = 2o = +178 ¢
Junction temperature (T;) 176 C
1.4 Recommended operating conditions.
Supply voltage- - - - - - - - - - - 4.5 V dc minimum to 5.5 Y dc maximum
Minimum high-level input vo1tage (VIV)_ - 2.0 V dc
Maximum ]Qx_.a'=!e\_le'| innn? vn]tage - = 0.8 v de
Case operating temperature range (+C) - - -55°C to +125°C

~N

2.1 Government sgecificat1ons and standards. Unless otherwise specified, the
following specitications ang standards, of e issue listed in that {ssue 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 functfons should be
obtained from the contracting activity or as directed by the contracting officer.)

2.2 Order of precedence. In the event of a confiict 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 MID-M-38510, and as specified herein.

3.2 Design, constructionl and physical dimensions. The design, construction, and
physical dimensions snall DE& a5 speciitied in miL-n-30510 and herein.

3.2.1 Logic diagram and terminal connections. The logic diagram and terminal
connections shail be as speciftied on figure 1.

3.2.2 Truth tables and logic equations. The truth tables and logic equations
shall be as specitied on tigure 2.

3.2.3 Schematic circuits. The schematic circufts 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 manufacturers' schematics shall be maintained and available upon
request.

T7 Wust withstand the added Pp due to short circuit test (e.g., Ig).

Taead diimasalila. R - s
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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 MIT-W-38510 (see 6.57.

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

3.5 Electrical test requirements. The electrical test requirements for each
device class 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 contafner.

3.7 Microcircuit group assignment. The devices covered by this specification
shall be in microcircuit group number 9 (see MIL-M-38510, appendix E).

TABLE 1. Electrical test requirements.

| T Subgroups [(see T
! | table II1) |
[ MIL-STD-883 T Class S | Class B |
| test requirements | devices | devices |
| | | |
T i T 1
|Interim electrical parameters | 1 | 1 |
|{pre burn-in) (method 5004) | |

| | | !
1 ] T 1)
|Final electrical test parameters | 1*,2,3 | 1*2,3, |
| (method 5004) | ,10,11 1 9 |
] | | |
T | T 1
|Group A test requirements 1 1,2,3, | 1,2,3, |
[{method 5005) | 9,10,11 | 9 |
| I | |
T T T T
|Group B test requirements | 1,2,3, | N/A

| (method 5005) subgroup 5 | 9,10,11 |

{ | |
h 1N T T
|Group C end-point electrical ! N/A |l 1,2,3 |
Iparameters (method 5005) ! | |
| | | |
T T I 1
f{Additional electrical subgroups | N/A | 10,11
|for group C periodic inspections | | !
| | | |
1 | 1 1
|Group D end-point electrical | 1,2,3 | 1,2,3 |
|parameters (method 5005) ] | |
| | | |

*PDA applies to subgroup 1 (see 4.2c).

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.
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4.2 Screening. Screening shall be in accordance with method 5004 of MIL-STD-883,
and sha e conducted on all devices prior to qualification and quality conformance

o A A2 A s o %

F e > . £ %Y P s =L %y = o -
inspeciion. Ine 1oliogwing aaqicvionai cricteria snatll appily:

4.3 ualification inspection. Qualification inspection shall be in accordance
with MIL-m-36510. inspections to be performed shail 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).

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

{1) Test condition D or £, using the circuit shown on figure 3, or
equivalent.
120 2a19C%F md o d e
1¢C} IA = T L nrrmum.
b. Interim and final electrical test parameters shall be as specified in table
11, except interim electrical parameters test prior to burn-in is optional
at the discretion of the manufacturer.
¢. The percent defective allowable {PDA} shall be as specified in MIL-M-38510.
4.4 Quality conformance 1ns$ection. Quality conformance inspection shall be in
arrAavrdansca wy - - nenartinne A ha naoawmfrnrmad ehall ha +thnea enartifiad 4an
e WwWVi UUIte © Wl e VAW TIITIUVJI AV dTIpPCNL VIVIID vV e PC’ IV mgcwu Qa1 wvo LIV OTC DFCK-IIIC\J Tn
method 5005 of MIL-STD-883 and herein for groups A, B, C, and D inspections (see
4.4.1 through 4.4.4),

4.4.1 Group A inspection. Group A inspection shall be in accordance with table I
of method SUUE of M!E-§1D-E§3 and as follows:

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

b. Subgroups 4, 5, €, 7, and 8 of table I of method 5005 of MIL-STD-883 shal?
be omitted.
4.4.2 Group B ingpection shall be in accordance with table 11
of method Electrical test requirements shall be as specified in

)
tabie II-nerein.

4.4.,3 Group C inspection. Group C inspection shall be in accordance with table
111 of method 5005 og MIC-TTD-883 and as follows:

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

b. Steady-state life test (method 1005 of MIL-STD-883) conditions:
(1) Test condition D or E, using the circuit shown on figure 3, or
eaquivalent.

{2) Tp = +125°C minimum.

{3) Test duration: 1,000 hours, except as permitted by appendix B of
MIL-M-38510.

3 and 4 shall be added to group C inspection for class B devices
consist of the tests, conditions, and 1imits specified for

10 and 11 of aroun A
10 and l of group A,

4.4.4 Groug 1nsFection. Group D
of method ° - -883. End-p

oAV VR fa e TS T TUT O

i
! ci
in table Il herein.

Ch
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Device type 01 and 03
Cases A, B, C, and D
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FIGURE 1. Logic diagram and terminal connections (top view).
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Device type 02
Cases A. B, C. and D
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FIGURE 1. Logic diagram and terminal connections (top view).




Device type 04
Cases A, B, C, and D
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Device type 06
Cases A, B, C, and D
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Device type 07
Cases A, B, C, and D
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_Device type 08
Cases A, B, C, and D
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TRUTH TABLE

(EACH GATE)
INPUTS QUTPUT

A B Y

L L H

H L H

L H H

H H L

Y = AB

Device Type 05

TRUTH TABLE
(EACH GATE)
INPUTS | OUTPUT
A|B]C y
Ll H
HiL]|L H
Lty p
L{LI{H H
HiH]L H
HIL|H H
LIHIH H
H}IH]H L
Y = ABC

Device Type 08

TRUTH TABLE
(EACH GATE)
INPUTS | OUTPUT
CAle Y
Lt L
L H
L|H H
M H H
Y=A+8B
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Device Type 02 Device Type 04
TRUTH TABLE
TRUTH TABLE
(EACH GATE) (EACH GATE)
INPUTS | OUTPUT INPUTS | OUTPUT
A B Y A B Y
L L L
L L H H L L
H L L L H L
Y L
H H H
H H L
Y:m‘ 1T = MDD

Device Type 06

Device Type 07

o e TRUTH THGLE
(EACH GATE) \EACH GATL)
INPUTS OUTPUT
INPUTS | OUTPUT
AlBIC|D Y
AlBl|cC Y
LibiLit H
LiL]L L HiLL L H
HiLIL L LIRJLIL H
1 u 1 ]
il I - LIL[HL H
LiLjLH H
h h L t HIH|LIL H
Hi{L|H L HIL|H|L H
H|L|L|H H
LptpH L LIHIRIL H
A H LiHiLH H
= LIL{HIH H
Y- AR nmn H
HIHIL |H H
HILIHIH H
Device types 09 and 10 LIHIHIH _H
H
TRUTH TABLE HIHIH L
EACH GATE M
INPUT | OUTPUT Device types 11 and 12
A Y TRUTH TABLE
L H EACK GATE
y L INPUT | OUTPUT
A Y
Yy=RX
H
L
Y=A
FIGURE 2. Truth tables and logic eguations,




Vec ©

ﬂFJ

O
Y
-0
]
]

R3
CP o—A A~ ————
Device types 05 and 06
veee 1 11
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St
CP or TP = 100 kHz 50% square wave; duty cycle = 50 215%; ViL ® -0.5 V minimum

to 0.8 V maximum; V,, = 2.0 V minimum to 5.5 V maximum,

R, = 470n %5%; R3 = 27q maximum,
R, and VCC shall be chosen to insure 5.0 V minimum is present at device VCC terminal.
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FIGURE 3. Burn-in and
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Device Type 07
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to 0.8 V maximum; VIH = 2.0 V minimum to 5.5 V maximum,

R, = 4700 +5%; R3 = 270 maximum.

R] and VCC shail be chosen to insure 5.0 V minimum is present at device VCC terminal.
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Device types 01, 02, 03, 05, 07, 09, and 10

SEE e ————————— e |
NOTE / vee (LOAD 137
} Vee=5.0 v ; z :
L 1 { Y outpur |
PULSE R Sy aaTe 1: -~ ct- = BOpF & 10X g
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TEST CIRCUIT
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= o
o1 f—frm— e 3.0V
IUT i 2.7V 2.7TVXR |
K13 v 1.3 vk !
0.3V : } 0.3V 0. v
g N : / Vou
| Sk tav | 1svl
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VOLTAGE WAVEFORMS

re.
Coe
Input pulse characteristics: t, = t. = 6 21,5 ns; PRR < 1 MHz; duty cycle = 50%.

[t}
. Inputs not under test, for device types 01, 03, 05, and 07 are 2.7 V; for device
type 02 is ground.
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4. R, = 4950 t1% Tor device types Oi, 0z, 05, U/ and U3} K/, = 0OUL £0% Tor device
-

types 03 and i0.
5. Voltage measurements are made with respect to ground terminal.

FIGURE 4. Switching time test circuit and waveforms for device types 01, 02, 03,
05, 07, 09 and 10.
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Input pulse characteristics: t] =t, =6 1.5

ns; <1
inputs not under test, for device types 04, and 06 ave 2.7 V; for d
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Device types 04, 06, 08, 11, and 12
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50 pF +10%, includes jig and probe capacitance.
e 499q 1% for device types 04, 06, 08, and 11; RL2 = 680n +5% for device

NOTES:
1.
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is ground.
3. ¢ =
4, R

types 12.
5.

Voltage measurements are made with respect to ground terminal.
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Group A inspection for device type

TABLE 111,

Terminal conditions {(pins not desfgriated may be high > 2.0V or Tow < 0.8 V or open).
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TABLE 111. Growp A inspection for device type 0
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Group A inspection for device type 03.

TABLE [11.

Terminal conditions (pins not designated may be high > 2.0 V or low < 0.8 ¥V or open).
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Group A inspection for device type OA.

TABLE 111.
Terminal conditions (pins not designated may be high > 2.0 V or Yow < 0.8 ¥ or open).
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Group A inspection for device type 05.

TABLE [11.
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Terminal conditfons (pins not designated may be high > 2.0 V or Jow < 0.8 V or open).
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Group A inspecti

TABLE TII.

on for device type 06.

Terminal conditions (pins not designated may be high > 2.0 V or Tow < 0.8 ¥ or open).
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roup A inspection for device type 11, 12.

G

TABLE 111.

Terminal conditions (pins not designated may be high > 2.0 ¥ or Tow < 0.8 V or open).
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MIL-M-38510/384(USAF)
5. PACKAGING
5.1 Packaaina reauirementc The requirements for packaaing cshall be in accordance
.1 ackaging reguirements. e requirements for packaging shall be in accordance

with MICTR-38518°

6 NOTES

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

6.2 Intended use. Microcircuits conforming to this specification are intended for
AmrsATinal mnAaitinmant Aaocinn annlirsratdnance and lTandedtdr eciinnnme Af avietdnn anntinmant
v lslllﬂl CHUIPI"C'I\' Uc)ls’l GP'JI TVa LIV anyuJ lvﬂl)!hlh )U'IVU' 1 i :Al)\-l", Cqulvluc"bo

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

a. Complete part number (see 1.2).

S Daniid canmme e 2liummy ~nf Ama ~rany A8 Sha -...110. mAoamfawmmannn dmenanddan

U, ’\CQUITEHIE"L) IUT u: l'e'] v unc Lupy vi LT q GIILJ sunIvrmaneye 1HIPTL LIV
data pertinent to the device inspection 1ot to be supplied with each
shipment by the device manufacturer, if applicable.

c. Reguirements for certificate of compliance, if applicabie.

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
applticable.

f. Requirements for product assurance options.

g. Requirements for special carriers, lead lengths, or lead forming, if
applicable. These requ1rements shall not affect the part number. Unl
u

ess
otherwise specified, these requirements shall not apply to direct purchase
by or direct shipment to the Government.
. L P R S £ _ LI W YR — = s ==
n. Kequiremenits 10T VAN mar ng
6.4 Abbreviations, symbols, and definitions. The abbreviations, symbols, and
A £ AT e e T et R Ra AT o TITToTOYY m:|n MY cCTN _ 17271 amd 22 E£21YAio
gerirniLions uUsed nereln are adeirineud 10 MIL=-M-2021V, MiL=21V-1J9 anuy as> 101 10w
GND -~ - - - - - - - - - - - - Ground zero voltage potenti al.
ViN ~ - = = = = = = = = = - - Yoitage levei at an input terminal.
Vig = = - = = = = = = = = - - Input clamp voltage.
IIN = = == = - == = =« =« = Current flowing into an input terminal.
6.5 Logistic support. Lead materials and finishes (see 3.3) are interchangeable.

Unless otherwise specitied, "microcircuits acquired for Government logistic support will

be acquired to device class B {see 1.2.2), lead material and finish C {see 3.3).
Longer length leads and lead forming shall not affect the part number.

Substitutability. The cross-reference information beiow is presented for the
nience of users.  Microcircuits covered by this specification will functionally

YV S

ce the listed generic-industry type. Generic industry microcircuit types may not
equivalent operational performance characteristics across military temperature
t

3o

—~W0oK M — < .
o (DO

) < O

or reliability factors eguivalent to MIL-M.38510 device types and may have

U FeTi@au T v vy Tav VY

physical variations in relation to case size. The presence of this Information
not be deemed as permzttrng substitution of generic-industry types for

_18610 vhoee a waiver of any nc the provisions of MII _M_2IRK51D
~wOUJ AV LJVC) U' 03 a wu i vo L any L] LA pr v 21UV LA Ve VT T AV .

XTwnm v IO
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MIL-M-38510/384(USAF)
Military device Generic-industry

type type

01 54ALS1000/54ALS37
02 54ALS1002/54ALS28
03 54ALS1003/54ALS38
04 54ALS1008

05 54ALS1010

06 54ALS1011

07 54ALS1020/54ALS40
08 R4ALS1032

09 53ALS1004

10 54ALS1005

11 S4ALS1034

12 S4ALS1035

6.7 Manufacturers' designators. Manufacturers' circuits which form a part of this
specification are destgnated with an "X" as shown in tabie IV herein.

TABLE IV. Manufacturers' designations.

T TIrcult
| Device A T B 1 T
i type Texas Instruments | Motorola T National I
! ! ! |
| 01 | X | I !
i 02 | X i i i
| 03 | X | ] |
| 04 ! X | | !
i 05 i X ] i {
| 06 ! X ! ! |
| 07 | X | | !
} 08 i X i { i
| 09 ! X | | |
! 10 | X | ] |
| 11 | X ] | i
| 192 | Y 1 ] 1
i P4 i ) ' 1 '
1l l___ S _l |
Custodians Preparing activity:
Air Force - 17 Air Force - 17
Review activities (Project 5962-F636)
Air Force - 11, 19, 85, 99
OLA - ES
Agent:
DLA - ES

U8 COVERNMENT PRINTING OFFICK: 1984—708-040/A0828

4?2



INSTRUCTIONS: In & aomtinuina affort Lo smahegumstandardisstion dosuments bebier, the DoD.provides this form for use in

submitting comments and suggestions for lupu;n-nu. All usens of military standardisation documents are inviled to provide
suggestions. This form may be detached, folded along the lines indicated, taped aiong the loose edge (DO NOT STAPLE), and

mailed. In block 5, be as specific as possible about particular ptohlcm areas such as wording which required interpretation, was

too rigid, resirictive, looss, ambiguous, o was lncompetibls, and give propossd wording changss which would alleviate the

problems. Enter in black 8 any remarks not related to a specific paragraph of the document. If block 7 is filled out, an

scknowledgement will be mailed to you within 30 days to let you know that your comments were received and are being
considered.

NOTE: This form may not be used io requesi copies of documents, nor io Tequasti waivers, deviations, or clarificaiion of
specification requirements on current contracts, Comments submitted on this form do not constitute or imply authorization
to waive any portion of the referenced document(s) or to amend contractual requirements
{Fold along this line)
(Fold elong this line)
DEPARTMENT OF THE AIR FORCE | “ " l
NO POSTAGE
. NECESSARY
Rome Air Developmen t Center 1F MAILED
Griffiss AFB, NY 13441 1N THE
UNITED STATES
OEEICE - emense es  _ ]
PR L SUBINE S
e e | BUSINESS REPLY MAIL —
FIRST CLASS PERMIT NO. 73238 WASHINGTON D. C —
Po§i AGE WILL BE PAID BY THE DEPARTMENT OF THE AIR FORCE —
vommanaer
Rome Air Development Center
Attn: RBE-2

Griffise AFB, NY 13kLi1
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL
{See Instructions - Reverse Side)

20 MAME OF SUBMITTING OROANIZATION

1

1, DOCUMENT NJMBER 2. oocumMeNnT TITLE Microcircuits, Digital, Advanced Low Power
M38510/384 (USAF) Schottky TTL, AND, OR, NAND, AND NOR Gates Monolithic Silican

4. TYPE OF ORGANIZATION (Merk one)
r~ _ -
| l VENDOR

M e

D MANUFACTURER

[J ovwen mpecin:

5. PROBLEM AREAS
a Peregraph Number snd Wording:

d Racommanded Wording:

¢ Aszson/Rsuonsie ior Recommendstion

3. AEMARKS

e e . amrr  omoimn e
i, Firsi, Mij - Opiionsi

m
»
ir

b WORK TELEPHONE NUMBER (Inciude Aree
Code) ~ Optionas!

J+ HATUING ADORESS (Stmel, City, State, ZIP Code) — Optional

8. DATE OF SUBMISSION (YYMMDD)

ﬁﬁ FORM ]426 PREVIOUS 6O/ TION I8 OPSOLETE.




