INCH-POUND

MIL-M-38510/78A
AMENDMENT 5

22 March 1994
SUPERSEDING
AMENDMENT 4

23 November 1992

MILITARY SPECIFICATION

MICROCIRCUITS, DIGITAL, BIPOLAR, SCHOTTKY TTL,
ARITHMETIC LOGIC UNIT/FUNCTION GENERATORS,
MONOLITHIC SILICON

This amendment forms a part of MIL-M-38510/78A, dated
6 June 1984, and is approved for use by all Depart-
ments and Agencies of the Department of Defense.

PAGE 1
Title: Delete and substitute as printed above.
1.2.3, add the following case outlines:
"X C-4A (28-terminal, .450" x .450"), square chip carrier package
3 C-4 (28-terminal, .450" x .450"), square chip carrier package"

1.3, thermal resistance, delete and substitute:

11,3 Thermal resistance, junction to case (GJC):
Cases E, F, J, K, X, 2, and3 - - -"- - - - - - = -~ (See MIL-M-38510, appendix C)"

3.2.4, delete and substitute:

"3.2.4 Schematic circuits. Schematic circuits shall be submitted to the preparing activity prior to
inclusion of a manufacturer's device in the specification and shall be submitted to the gualifying
activity and agent activity (DESC-ECS) as a prerequisite for qualification. All qualified
manufacturers schematics shall be maintained by the agent activity and will be available upon request."

The attached insertable replacement pages listed below are replacements for stipulated pages. When the
new pages have been entered in the document, insert the amendment as the cover sheet to the specification.

Replacement page Page reptaced
1" 1"
11A
118
12 12
12A
19 19
19A
20 20
20A
AMSC N/A 10f 3 FSC 5962

DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
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PAGE 7
*TABLE 1. toyLa- maximum Limit column delete "36" ns and substitute "42" ns.

PAGE 10

TABLE 11, MIL-STD-883 test requirements, interim electrical parameters: Delete "(pre burn-in)".

TABLE Il, group A test requirements, class B devices: Add "8".

TABLE Il, additional electrical subgroups for group C periodic inspections: Delete in its entirety.

4.3.a(1), delete and substitute as follows: (alter change made by previous amendment)

"(1) Test condition D or E, using the circuit shown on figure 4, or equivalent. Test condition A and
the applicable test circuit shall be allowed with the approval of the qualifying activity.”

PAGE 24

TABLE II1, device type 01, test numbers 17 through 22, pin 8: Delete "0.5 V" and substitute "5.5 v,

TABLE I11, device type 01, terminal designations, delete and substitute the following:

Cases

X,35/12 |34 |S |67 |8)9 (111121314 |16]) 17|18} 19 |20|22]23|24|25])26]27] 28

J,K,2 1 2|34 |S )6} 7189 |10J 111213114 15] 16 |17]118]|19]20}21]22]|23] 24
B0 A0 s3 52 S1 S0 cn M F0 F1 F2 GND F3 A=B | P Cn+4 G B3 A3 82 Az 81 A1 VCC

Make these same changes on pages 25 through 33.
PAGE 25

TABLE 111, test number 65, pin RO: Delete "," and substitute "4.5 V",
PAGE 30

TABLE 111, test number 289, pin K3: Delete ", and substitute "2.7 V",

PAGE 32

TABLE III. t , subgroups 10 and 11 tests numbers 387 through 394: maximum Limits column delete "36" ns

and substi tuggLﬁloZ" ns.
PAGE 33
Footnote 2/: Delete in its entirety and substitute the following:
2/ Inputs: A =2.4V, B=0.4VN"
Footnote 3/: Delete in its entirety and substitute the following:
"3/ Outputs: H 2 1.5V, L <1.5v."
Following footnote 4/, add footnote 5/:

"5/ Cases 3 and X pins not designated are NC."
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PAGE 42
Footnote 2/: Delete in its entirety and substitute the following:
"2/ Inputs: A =2.4V, B=0.4V."
Footnote 3/, delete in its entirety and substitute the following:

"3/ outputs: H 2 1.5V, L <15V

PAGE 43
4.4.2, following first sentence: Add "Electrical parameters shall be as specified in table II herein."
4.4.3.b(1), delete and substitute as follows: (alter change made by previous amendment )

n(1) Test condition D or E, using the circuit shown on figure 4, or equivalent. Test condition A and
the applicable test circuit shall be allowed with the approval of the qualifying activity.”

4.4.3.b(3): Delete "Appendix B of MIL-M-38510 and".

NOTE: The margins of this amendment are marked with asterisks to indicate where changes from the previous
amendment were made. This was done as a convenience only and the Government assumes no liability
whatsoever for any inaccuracies in these notations. Bidders and contractors are cautioned to evaluate the
requirements of this document based on the entire content irrespective of the marginal notations and
relationship to the last previous amendment.

CONCLUDING MATERIAL

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

DLA - ES

Review activities:
Army - AR, MI (Project 5962-1380)
Navy - 0S, SH, TD
Air Force - 19, 85, 99
DLA - ES

User activities:
Army - SM
Navy - AS, CG, MC
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Device type 01
Cases J, K. AND Z
INPUTS CUTPUTS

Voo By By Ay By Ay By G Coy P A=B Fj

24l 23| 220 21| ool 19| a8l {17 l16] 1151 {14 13
By, By Ay By Ay By G Coy P AsB
o By Fs
B Sz Sz Sy Sg G M Fy Fy B
izt s s 5167 8 stqiofqrefqt2
Bo IQ S3 S 51 Iy Cn L] TO F, TZ GND
—_—
INPUTS QUTPUTS

Cases 3 AND X
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IIEII@E
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A
FIGURE 1. Terminal
connections and pin designations.

Supersedes page 11 of MIL-M-38510/78A of 6 June 1984
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Pin designations

Designation Pin numbers Function
A3, A2, A1, A0 19, 21, 23, 2 Word A inputs
83, B2, 81, BO 18, 20, 22, 1 Word B inputs
$3, s2, S1, SO 3,4,5,6 Function-select
inputs
Ch 7 Inv. carry output
M 8 Mode control input
F3, F2, F1, FO 13, 11, 10, 9 Function outputs
A=8 14 Comparator output
P 15 Carry propagate
output
Cn+4 16 Inv. carry output
G 17 Carry generate
output
Ve 24 Supply voltage
GND 12 Ground

FIGURE 1. Terminal connections and pin designations - Continued.

Supersedes page 11 of MIL-M-38510/78A of 6 June 1984
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Device type 02

Cases E AND F

Vee F?_ T;Z Cnex Cnay IS G Chez
16|15, {14} {13} _jt2] Ji1 10 9
1 4 3 4 9 6 7 -
151 iii .EO .Eb 153 i;3 P GNOD
Pin designations
Designation Pin numbers Function
Cn 13 Carry input
G0, G1, G2, G3 3,1, 1%, 5 Carry generate
inputs
PO, P1, 52, P3 4, 2, 15, 6 Carry propagate
inputs
Cn+x' cn+y' cn+z 12, 11, 9 Carry outputs
G 10 Carry generate
output
P 7 Carry propagate
output
FIGURE 1. Terminal

connections and pin designations - Continued.

Supersedes page 11 of MIL-M-38510/78A of 6 June 1984
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INPUTS
Ay By A By Ay Bp Az B3
w [ =
; cn———C Cn
Q
-4
-
_n
_F-o Fl ?2 F3 A=B cnﬁ4 E $
CUTPUTS
Active high data 3/
Selection
M=H M = L; arithmetic operations
Sy S, S, S logic
3 72 170 functions _C,=0 _Cy=1
C,=1=H C,=0=1L
0 L L L L = A F=A F=Aplus 1
1 L L L H =A+8B F=A+B F=(A+B) plus 1
2 L L H L = AB F=A+8B F=(A+B) plus 1
3 L L H H =0 F = minus 1 (2's compt) F = zero
4 L H L L = AB F = A plus AB F = A plus AB plus 1
5 L H L H =B F = (A+B) plus AB F=(A+B) plus AB plus 1
2/ 6 L H K L =AoB F = A minus B minus 1 F = A minus B
7] L K H OH = AB F = AB minus 1 F = AB

FIGURE 2.

Truth tables and logic equations for device type 01.

Supersedes page 12 of MIL-M-38510/78A of 6 June 1984
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Active high data 3/
Selection -
M=H M = L; arithmetic operations
S S, S; S logic
3 72 170 functions -Cy= 0 _Ch =1
Ca=1=H c,=0=1
8| W L L L |F=A+B F = A plus AB F = A plus AB plus 1
9 H L L H F=Aes8B F =Aplus B F = A plus B plus 1
10 H L H L F=8 F=(A+B) plus AB F=(A+ 8) plus AB plus 1
1" H L H H F = AB F = AB minus 1 F=AB
12 H H L L F=1 F=Aplusa 1/ F = A plus A plus 1
Bl W H L H F=A+8 F=(A+B) plus A F=(A+B) plus A plus 1
14 H O OH OH L F=A+8B F=(A+8) plus A F=(A+B) plus A plus 1
15 H H H H F=A F = A minus 1 F=A

1/ Each bit is shifted to the next more significant position.
2/ This device (ALU) can be used as a comparator when placed in the subtract mode (i.e., 53525130
are at logical levels LHHL, respectively) and the following expressions are valid:

Active high data
When C_ is high and C +4 is high, then A < B
When Cn is low and C +4 is high, then A < B
When C_ is high and n+é is low, then A > B
When cn is low and cn+4 is low, then A 2 B

3/ The table shown applies for positive logic. If negative logic is used, active high data
becomes active low data.

FIGURE 2. Truth tables and logic equations for device type 01 - Continued.

Supersedes page 12 of MIL-M-38510/78A of 6 June 1984
12A
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o LOAD CIRCUIT 2. %, |
L _ T 4, 5, 6, AHD 7 |
= = L 1 saue as |
L | LoAD CIRCUIT 1 |
— !
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2 R, = 28001 5%

(SEE
NOTE 2)

|

!
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3.0V
N
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INPUT
NAVEF ORN 27V e.rv
1.5V L5
0.7y N

P
=1 tpin r'-
Yo
ouTPUT
HAVEFORN 2 18V 15y
¥
oL
1 tone
= tpLu
— Yo
NOTES: oUTPUT 1.5V 1.5 ¥
HAVEFORM 1
1. 'I"he Yo
input - tey
pulse
has

the following characteristics: PRR < 1 MHz, t_ = t, <2.5ns. Z = 50Q.
. L. . r f ouT
C, includes probe and jig capacitance.
3. A\'l diodes are 1N3064 or equivalent.
4. Load circuit is required on a given output only where table I11 indicates "OUT" on that output.
Load circuits may otherwise be omitted.

FIGURE 5. Waveforms for propagation delay time and test circuit for device type 01.

Supersedes page 19 of MIL-M-38510/78A of 6 June 1984
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NOTES: ouTRUT LSy ‘\»\:5 v
1. The RAVEFORN 1 -
input pulse has - tpu

the following

characteristics:

PRR < 1 MHz, t. = te < 2.5ns. 2 7= 50Q.

2. C, includes probe and jig capacitance.

3. Akl diodes are 1N3064 or equivalent.

4. Load circuit is required on a given output only where table IIl indicates "OUT" on that output.
Load circuits may otherwise be omitted.

FIGURE 5. Waveforms for propagation delay time and test circuit for device type 01 - Continued.

Supersedes page 19 of MIL-M-38510/78A of 6 June 1984

19A



FUNCTION INPUTS:

MIL-M-38510/78A
AMENDMENT 5

SUM MODE TEST TABLE

$0 =83 =27V, st =82+=

oV

Oother input
Test Input same bit Other data inputs Output Output
under under waveform
test Apply Apply Apply Apply test
2.7V GND 2.7V GND
t - - -
PLH1 A B None Remaining [+ Any F. 1
t ! ! Aand B n !
PHL1 1/
t - - -
PLH1 B. A. None Remaining C Any F. 1
t ! ! Aand B n !
PHL1
t _ _ Remaining _
PLH3 A; B; None None A and B P 1
tpHL3 Cn
t _ _ Remaining _
PLH3 Bi Ai None None A and B P 1
puL3 Cn
t — - -—
PLH A None B. Remaining Remaining G 1
t ! ! B A, C
PHLS ' n
1/ InA., B;, and Fi i=0,1, 2, or3.

FIGURE 5. Waveforms for propagation delay time and test circuit for device type

01 - Continued.

Supersedes page 20 of MIL-M-38510/78A of 6 June 1984

SUM MODE TEST TABLE
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FUNCTION INPUTS: SO0 =83 =2.7V, 81 =S2=M=0V

Other input
Test Input same bit Other data inputs Output Output
under under waveform
test Apply Apply Apply Apply test
2.7V GND 2.7 V GND
t
PLH5 B. None A. Remaining Remaining G 1
t ! ! B A, C
PHLS ' n
t
PLH7 Ch None None ALL A ALl B Any F, 1
tpHL7
t
PLH9 - =
: Ch None None AlL A ALl B Ches 1
PHLY
t
PLH11 - = .. P
! Ai None B Remaining Remaining [« +4 2
t ! B A and C n
PHL11 n
t — -
PLH11 Bi None Ai Remaining Remaining Crd 2
t B Aand C n
PKL11 n
1/ InA., Bi' and Fi' i=0,1, 2, or 3.

FIGURE 5. Waveforms for propagation delay time and test circuit for device type

01 - Continued.

Supersedes page 20 of MIL-M-38510/78A of 6 June 1984
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