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MILITARY SPECIFICATION

MICROCIRCUITS, DIGITAL, ADVANCED SCHOTTKY TTL, FLIP-FLOPS,
CASCADABLE, MONOLITHIC SILICON

This specification 1s 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, nganced Schottky TTL, flip flop microcircuits. Two product assurance
ctasses and a choice of case outlines and 1ead finfshes are provided and are
reflected in the complete part number.

1.2 Part or identifying number (PIN). The PIN shall be in accordance with
MIL-M-38510, and as specified herein.

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

Device type Circuit

01 Dual D-type positive edgé-triggered flip-flop

02 Dual JK positive edge-triggered flip-flop

03 Dual JK negative edge-triggered flip-flop

04 Quad D-type positive edge-triggered flip-flop

05 Octal D-type positive edge-triggered flip-flop
with three-state outputs

06 Octal D-type positive edge-triggered flip-flop
with three-state inverted outputs )

07 Hex D-type positive edge-triggered flip-flop

08 Parallel D-type positive edge-triggered
register (with enable)

09 Quad parallel positive edge-triggered register
{with enable)

10 Octal D-type positive edge-triggered flip-flop
with three-state outputs

11 Octal D-type positive edge-triggered flip-flop

with three-state inverted outputs

1.2.2 Device class. The device class shall be the product assurance level as
defined in -M- 0.

Ildata which may be of use in improving this document should be addressed to:
|Rome Air Development Center (RBE-2), Griffiss AFB, NY 13441-5700, by using
Ithe salf-addressed Standardization Document Improvement Proposal (DD Form

IBeneficTal comments (recommendations, additions, deTetions] and any pertinent?l
]
|
11426) appearing at the end of this document or by letter. |

AMSC N/A FSC 5962
DISTRIBUTION STATEMENT A. Approved for public release; distribution is
unTimited.

!
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1,2.3 Case outlines. The case outlines shall be designated as follows:

Letter Case outline (see MIL-M-38510, appendix C)
A F-1 (l4-lead, .280" x .260" x .085"), flat package
B F-3 (l4-lead, .280" x .200" x .070"), flat package
o D-1 (l4-lead, .785" x .310" x .200"), dual-in-line package
D F-2 (l4-lead, .390" x .260" x .085"), flat package
E D-2 (16-lead, .840" x .310" x .200"), dual-in-line package
F F-5 (16-lead, .440" x .285" x ,085"), flat package
R D-8 (20-lead, 1.060" x .310" x .200"), dual-in-line package
S F-9 (20-1ead, .540" x .300" x .100"), flat package
2 C-2 (20-terminal, .358" x .358" x .100"), square chip

carrier package

>

C-2 (20-terminal, .358" x .358" x .075"), square chip
carrier package

1.3 Absolute maximum ratings.

Supply voltage range- - - - = - - = - - - - _0.5 V dc to +7.0 V dc
Input voltaye range - - - - - - - - - - - - -1.2 V dc at -18 mA to +7.0 V dc
Storage temperature range - - - - - - - - - _-65 C to *150 C

Maximum power dissipation (Pp) 1/:

Device type 0l- - - - - - - - - - - - - - 88 mW
Device type 02- - - - - - - - - - - - 93.5 m¥W
Device type 03- - - - - - - - - - - - - - 105 mW
Device type 04- - - - - - - - - - - - - - 187 mM
Device types 05, 06, 10, 11 - - - - < - - 473 mW
Device type 07- - - - - - - - « - - - - 247 mW
Device type 08- - - - - - = - e - e - - 247 mW
Device type 09- - - - - - - - - - - - - - 220 W
Lead temperature (soldering, 10 seconds)- - +300 C
Thermal resistance, junction-to-case (6j¢c)- See MIL-M-38510, appendix C
Junction temperature (Tj) 2/- - - - - - - - +175°¢C
1.4 Recommended operating conditions.
Supply voltage (Vggl- - - - - - - - - - - - 4.5V dc minimum to 5.5 V dc
maximum
Minimum high level input voltage (Viy)- - - 2.0 V dc
Maximum low level input voltage (Vi ) - - - 0.8 V dc

Case operating temperature range (Tg) -55°C to +125°C

Width of clocE pulse high:
Device type Ql- - - - - - - - - - - . - -
Device type 02- - - - - - - - - - - - - -
Device type 03- - - - - - - - - - - - o -
Device type 04- - - - - - - - - - - - - -
Device type 05- - - - - - - - - - - - - -
Device types 06, 07 - - - - - - - - - - -
Device type 08- - - - - - - - - - - - - .
Device type 09- - - - - - - - - - - - < -
Device types 10, 11 -.- - - - - - - - - .

ns minimum
ns minimum
ns minimum
ns minimum
ns minimum
ns minimum
ns minimum
ns minimum
ns minimum

NLdEHEVNDaENLES
COoOO0COoOO0OCOO0O

I/ Must withstand the added Pp due to short circuit test; e.g., Igs.
Z/ Maximum junction temperature shall not be exceeded except for a?lowab]e

short duration burn-in screening conditions in accordance with method
5004 of MIL-STD-883.
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clock pulse low:
type 01- - - - -
type 02- -
type 03- -
type 04- -
type 05- -
type 06- -
type 07- -
type 08- - - -
type 09- - - - -
types 10, 11 - -
set pulse:

type 01- - - - -
type 02- - - - -
type 03- - - -
clear pulse:
type 01- - - - -
type 02- - - - -
type 03- - - - -

master reset pulse:

type 04- - - - -
type 07- -
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type 02~ -
type 03- -
type 04- - - - -
type 05- - - - -
type 06- - - - -
type 07- - - - -
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LI B e B |

b
type 01-
type 02- - - - -
type 03- - - - -
type 04- - - - -
type 05- - - - -
type 06- - - -

type 07- - - - - - -

type 08- -
type 09- - - - -
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type 11- -

Hold time J, K, or D high

type 01- - - - -
type 02- - - -
type 03- - - - -
type 04- - - - -
types 05, 06, 07
type 08- - - - -
type 09- - - - -
types 10,
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Hold time J, K, or D low to clock pulse:

Device type 01- - - - - - - - - - - - - 2.0 ns minimum
Device type 02- - - - - - - - - = - - - - 1,0 ns minimum
Device type 03- - - - - - - - - - - - - 0.0 ns minimum
Device type 04- - - - - - - - - - - - - - 2,0 ns minimum
Device types 05, 06 - - - - - - - - - - - 2.5 ns minimum
Device types 07, 08 - - - - - - -~ - - - - 2,0 ns minimum
Device type 09- - - -« - - -« - - -« « - - - 1.0 ns minimum
Device types 10, 11 - - - - - - - - - - 2.0 ns minimum
Recovery time , CD, or MR to CP
Device type 01- - - - - - - - - - - - - - 3.0 ns minimum
Device type 02- - - - - - - = = = = =« =« - 2,0 ns minimum
Device type 03- - - - - - - - -« =« - - - - 5.0 ns minimum
Device type 04- - - - - - - « =« - - - - - 6,0 ns minimum
Device type 07- - - - - - - = - = - - - - 6,0 ns minimum
Input clock frequency:
Device type 01- - - - - - - - - - - - - - 0-80 MHz
Device types 02, 07 - - - - - - - - - - - 0-70 MHz
Device type 03- - - = - = - -« - - - - - - 0-90 MH:z
Device type 04- - - - - - - - - - - - - - 0-80 MMz
Device types 05, 06 - - - - - - - - - - - (0-60 MHz
Device type 08- - - - - - - - - - - - - - 0-90 MHz
Device type 09- - - - - - - - - - - - - - (0-90 MHz
Device types 10, 11 - - - - - - - - - - - 0-60 MHz

2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specifications, standards, and handbooks. The following
specifications, standards, and handbooks form a part of this document to the
extent specified herein. Unless otherwise specified, the issues of these
documents are those listed in the issue of the Department of Defense Index of
Specifications and Standards (DODISS) and supplement thereto, cited in the
solicitation (see 6.2).

SPECIFICATION
MILITARY

MIL-M-38510 - Microcircuits, General Specification for.
STANDARD

MILITARY

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

(Unless otherwise indicated, copies of federal and military specifications,
standards, and handbooks are available from the Naval Publications and Forms
Center, (ATTN: NPODS), 5801 Tabor Avenue, Philadelphia, PA 19120-5099.)

2.2 Q0Order of precedence. In the event of a conflict between the text of this
document and the references cited herein (except for related associated detail
specifications, specification sheets, or MS standards), the text of this
document takes precedence. Nothing in this document, however, supersedes
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.

Printed fromww.freetradezone.com a service of Partm ner, Inc.
This Material Copyrighted By Its Respective Manufacturer



Printed from
This Materia

MIL-M-38510/341E *

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 Terminal connections and logic diagrams. The terminal connections and
logic diagrams shaill be as specified on figures 1 and 2, respectively.

3.2.2 Truth tables. The truth tables shall be as specified on figure 3.

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 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.

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 MIL-M-38510 (see 6.4). .

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

3.5 Electrical test requirements. The electrical test requirements for each
device clTass 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.

3.7 Microcircuit group assignment. The devices covered by this specification
shall be in microcircuit group number 10 (see MIL-M-38510, appendix E).

4. QUALITY ASSURANCE PROVISIONS

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

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

a. Burn-in test, method 1015 of MIL-STD-883.

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

(2) Tp = +125°C minimum.

b. Interim and final electrical test parameters shall be as specified in
table II herein, except interim electrical parameters test prior to
burn-in is optional at the discretion of the manufacturer,

c. The percent defective allowable (PDA) shall be as specified in
MIL-M-38510.
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Electrical performance characteristics.

TABLE I.
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Electrical performance characteristics - Continued.

TABLE I.
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Electrical performance characteristics - Continued.

TABLE I.
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Electrical performance characteristics - Continued.
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TABLE II. Electrical test requirements,

[Subgroups (see table III} |

|

! MIL-STD-883 |

| test requirements I ClTass S [ Class B |

| | devices | devices |

| I i |

|Interim electrical parameters ! 1 | 1 |

| {method 5004) | | I

I ] I T
IFinal electrical test parameters fo1*,2,3,7, | 1*,2,3,7,9 |

| (method 5004) | 9,10,11 | |

] I I [
|Group A test requirements | 1,2,3,7,8, | 1,2,3,7, ]

| (method 5005) 9,10,11 | 8,9,10,11 |

| | T
|Group B test requirements 1,2,3, | N/A ]

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

] ' I T
|Group C end-point electrical N/A ] 1,2,3 |

| parameters (method 5005) | | |

| | ! T
|Group D end-point electrical parameters | 1,2,3 ] 1,2,3 |

| ] ] |

{method 5005)

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

4.3 Qualification inspection. Qualification inspection shall be in
accordance with MIL-M-385I0. Inspections to be performed shall be those
specified in method 5005 of MIL-STD-883 and herein for groups A, B, C, and D
inspections (see 4.4.1 through 4.4.4),

4.4 Quality conformance inspection. Quality conformance 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, 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 5005 of MIL-STD-883 and as follows:

a. Tests shall be as specified in table Il herein.
b. Subgroups 4, 5, and 6 shall be omitted.

4.4.2 Group B inspection. Group B inspection shall be in accordance with
table Il of method 5005 of MIL-STD-883. Electrical parameters shall be as
specified in table Il herein.

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

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

Text continues on page 97
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Device type 01

Cases A, B, C, and D

0y ]
D12

\

7

—

[14] Vee
[13] €D2
12] D2
1] cPo

Device type 04

Cases FE and F

W[ 7 [T vee
Qg4 [2 [15 o3
ap [ 14 o5
Do [H] 13] b3
by [ 12} b,
ay [ 9§ [11] 7,
o [7] (19 @2
onD 8] | 9 cp
FIGURE 1.

MIL-M-38510/341E

Device type 02

Cases E and F

%, 1
J, 4
Ky 3
CPy [:E‘
ENE
ay [(®
o [
GND[_—_Q

r
~No

14 Vee
15 Cbp
14] J2
13] K2
12] CP2
11] 'sp,
10} ap

[9 Q2

Device type 05

Cases R and S

‘ot [1]
Qo[2]
Do [3]
Dy [
Q [ji
[ g
Do[T]
03[ 8

a3 9]

N

[ 1

20] Vee
9] aq
18] Do
:j:ﬂ Dg
16] ag
[15] Qg
[14 o
I o,
7 o,

GND q M

Terminal connections (top view)

n

Copyrighted By Its Respective Manufacturer

I nc.

Device type 03

Cases E and F

cpy [
Ki [ 2
17
spy [ 9
Qy [ 5]
Qq [:E
T, [T
GND [_8|

A 4
N

19
}

[14]

Vee

&

CD2
Eﬁ’z

K2
J2

Eﬁ)g

[of Te] T TS [

Qo

Device type 06

Cases R and S

oe [
Qy [7
Do [3]
D,
Q4
a; [¢
Do [7]
3 (8
as [9]
GND [10]

i 1
NS

20] Vcc
9] ay
18] P7
17] D
IGER
15] Q5
14] D 5
13} D,
19 ay
[19]) cp




Device type 07

Cases

E and F

MR [T
Q.o [2
0o [
Dy E
a; [
Dy [ 6
@z [7]
onND [ 8]

1

T

~7 0 [38 Ve

g o
[14] o5
[13] b,
[12] a4
11] 0,
(10 @3
9 cp

Device type i0

Cases R and S

MIL-M-38510/341E

Device type 08

Cases E and F

D2 [}i

GND E

\

7

'~ -

fe] vee
5] Qs

o] BT ET ] ] 2]

Dot 2
Dy} 3
Dot 4

B3| 5

05|74

Dg| 8

o [10]

;_.“—I"cc
19]

17 Da

16] 03
15] 0,
4] a5

12 Qv

) o

Printed fromww.freetradezone.com a service of Partm ner,

FIGURE 1.

Terminal connections (top view) - Continued.

Device type 09

Cases E and F

£ ]

Qo [2]
Qo [3]
0o [4]
o, [5]
Q [6
Q, [7]

GND[ 8]

7

N

ITe] vee
7] o

Q3

03
D2
Q2
Q2

ce

EIBREIEREIS

Device type 11

Cases R and S

% [T
DOE‘
0y [3]
02 [ 4]
0a[5]
e8]
05 [ 7]
og[8]
07 [s]
onp [10]

HE@H@MHMEM

o o o <
- [~ Q
n e)

of
w

of o ol
~ -] (4,

Q
o

12
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MIL-M-38510/341E

Device type 01

Cases 2 and X

Q; N/C SD, N/C CPy

1 [ [ 5] [

%
a, [s] 2 A [3]v:
oo [1d Y . % @51

(=]
N
]

[ 5] (9 [ [

SD, N/C CP, N/C Do

FIGURE 1. Terminal connections (top view) - Continued.
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MIL~M-38510/341E

@, §0, N/c cPy Ky

Device type 02 @@Em

g, 3 EI
ano [19 (2] <0,
we [T [i] we
% [ [ Ve
%2 i3 fis] e,

%

W RN
[ 5] 19 [ [d

$D, P, N/C Kp J

AN

2

Q; N/C SD, J4

751
Device type 03 . . El El -

Cases 2 and X

Jp Ky N/C CP, CD

FIGURE 1. Terminal connections {top view) - Continued.
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MIL-M-38510/341E

NEEE &

Navice type 04

0 EE A

Oy

Device type 05

Cases 2 and X

N N N
FlpEEE

] W a * *
o
o 3 o o

view) - Continued.

Terminal connections (to

FIGURE 1.

16
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MIL-M-38510/341E

03 Dz 02 01 Dl

Device type 06 E’ El

Cases 2 and X

oy [ 'E]*’O
o [1
cr [1f [1] ©€
LI 4 Ve
o, [@ Bl 3,

FIGURE 1. Terminal connections (top view) - Continued.
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MIL-M-38510/341E

Device type 08
Cases 2 and X

D Q N/C D} Do

Bl [0 ) B[]

Q2 3] [3]@o

GND B3
N/C i) [1] n7c
cp Edvee
Q3 fis]as

Device type 09
Cases 2 and X

@ 6| D| N/Cv Do _Q.O
03 Q4 WNC D4 D5 (6] 71 (8] (5] [a]

Qe [9] 3] o
GND B3

Nsc {iT] 0] we
cp [iz] @Vcc
Q2 i3] .Qs

(4] (5] [ig] (17 [e]

62 D N/C D3 63

FICURE 1. Terminal connections (top view) - Continued.
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MIL-M-3851G/341E

Device type 10
Cases 2 and X

Dg Ds D4 Dz Dy

14 15 16 17

Q; Q, @3 Q, Q

Device type 11
Cases 2 and X

Dg Ds D4y D3z Dy

Qg Q4 Q3 Q;

FIGURE 1. Terminal connections (top view) - Continued.

18

Printed fromww.freetradezone.com a service of Partm ner, Inc.
This Material Copyrighted By Its Respective Manufacturer



MIL-M-38510/341E

Device type 01 {1/2 shown)

g
!

ol

cp

Device type 02 (1/2 shown)

|._l

Device type 03 (1/2 shown)

ol
[»]

X
T

(e}
ce

O
« ol

?O
»
=

s

!

FIGURE 2. Logic diagrams,
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'MIL-M-38510/341E '

Device type 04

3 4 D5 De D4
cP
bo—y P 1 1 1 1 ) 3
e pilee Dl|ce bDl]ce Dl |ce D}{|ce D||cP D|[|lce D
a a|j|la @ e allae afje W@ a a|llae @ e a
ﬁ@l% t { 1 { { I; Ii
Qo Qy Q2 Q3 Qg4 Qg Qg 7
Device type 06
Do D, D, D 5 D4 D g D g D,

At S I S I S S N S NP S S

e p|jce pl|ce pD||cP o]l |[cP D} |cP D|]|cP D||cP D
Q al |

OE J ] 1 T {%
'

FIGURE 2. Logic diagrams - Continued.

o]
[v]
o]
ol
o
[»]
[»)
[»]
[»]
o]
o|
o

Q

ol
~
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MIL-M-38510/341E

Device type 07

al— Qo

D
Q> cP

° [O
O
w)

o
w
O
O
o

Da

7 {O
e}
]

Q
O
o

CP {>e Q> CP

FIGURE 2. Logic diagrams - Continued.
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MIL-M-38510/341E

Device type 08

Do ] - D2 D3  bg Ds

cP— >0

cP 0 cP o} ce o| [cp D
E E E. E
Q - q o[ Q
E —{>— |
% Q Q, Qg
Device type 09

11 |

CP D CpP D] [CP D] [CP D
E 3

ol
[v]
ol
[}
ol
)
o ™
P

Qo Qo @, Q@ Qp @ Q3 Q3

FIGURE 2. Logic diagrams - Continued.
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MIL-M-38510/341E

Device type 10

Do 0 D> D3 D4 Ds Dg D,
cpP
>o—s s 3 2 S 2 3
cC D cC O C D cC D cC D C D cC D c D
Q Q Q
OF | l | | | | |
Qo Q) Qo Q3 Q4 Qs Qe Q7
Device type 11
Do D, D, D3 D4 Ds Dg D,
CP
Doyttt i |
cC D cC D cC D C D cC O C D cC D cC D
Q Q Q Q Q Q
= fig |
1 1] 1 1 i 1 1 1]
Qo Q Q2 Q3 Qq Qs Qg Q7
FIGURE 2.

Logic diagrams - Continued.
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Device type 01

Device type 02

MIL-M-38510/341E

Nevice type 03

Device type 04

Input Outputs
Input OQutputs
e tn @ tn +1 -
Input Qutputs et, @ t, + Inputs Outputs
et et 4l J K e a J K | Q et 1MR=H et +l
) e T boH| Jechangel fyy ] gn bn n On
H H L H L
L L H i E y 1'~ H oL H L L H
H HooL oggles H OH Tn H H L
t" = Bit time before clock pulse
tn +1 = Bit time after clock pulse
H = High voltage level
L = Low vo]tagg level
Device type 0S Device type 06 Device type 07
Inputs Outputs Inputs Outputs Inputs ‘Outputs
bn P | GE  On on ce| OF T R cP D q
L X X L
| L H H j L L H + H H
L | L L Ii ; h " Ho o+ L L
X X H z H L X Qo
Device type 08 Device type 09
H = High voltage level
Inputs Outputs ; - %;:a::lgg?e level Inputs Outputs
El ¢cp | pn Qn Z = High impedance E CP  bn Qn @n
Hi—T" | x | No change *'Igagfaﬁ“]’gv:;m‘ Tow H O X NC NC
Ly I | H Qy= The level of Q before Lt J u H L
— the indicated steady-
L L L state input conditions L I L L H
H = High voltage level were established. H = High voltage level X = Immaterial
L = Low voltage level L = Low voltage level NC = No change
X = Immaterial
FIGURE 3. Truth tables.
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MIL-M-38510/341E

Device type 10

I [ T T
; Inputs EOutputs} Function {
| 1 T |
IOE ¢P D | Q | ]
| [ | |
T ] | [
|[H H L | 2 | Hold |
| H H H | 2 | Hold |
IH + L | 2z | Load |
IH + H | 2z | Load |
L+ L | L | Data available |
JL + H | H | Data available ]
It H L | NC | No change in data .|
i L H H ; NC l No change in data :
Device type 11

T | I I
: Inputs }Outputsl Function {
I | T |
io0E ¢cP D | © | |
| | ] |
| [ | T
| H H L | 2 | Hold ]
IH H H | 2z | Hold |
IH + L | Z | Load |
I[H + H | 2z | Load |
IL + L | H | Data available |
lL + H | L | Data available |
IL H L | NC | No change in data |
; L HH : NC I No change in data =
H = High voltage level

L = Low voltage level

Z = High impedance

4+ = Transition from low to high level
NC = No change

FIGURE 3. Truth tables - Continued.
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MIL-M-38510/341E .

Device type 01

Vce
>
§R3 § R4
CD Vee
Dy C—(-)'a 'T
R2
CP Da AMNOCP 2
5&51 CP2
Ri -
| ot AA% Q4 SD?2 RI
L AAA- Q, Qp MA—4¢
Ri
0 A A
GND Q2 RI
- R2
&—-\A—o0
CP
NOTES:
1. CP = 100 kHz :50% square wave; duty cycle = 50 +15% (CP2 =1/2 CPI);
VIL = -0.5 V minimum to 0.8 V maximum; VIH = 2.0 V minimum to 5.5 V maximum.
2. R1 = 2409 maximum; R2 = 510 #5%; R3 = 1 kQ maximum.
3. VCC and R4 shall be chosen to insure 5.5 V minimum is present at device VCC

terminal.

FIGURE 4. Burn-in and life test circuit.
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MIL-M-38510/341E

Device type 02

CC
o
R3 é R4
<

D Vce

— | —
K| J2
cPy Ko
SD| CP2

1F~Js¢\ Q) sD2
RI
RI Q) 32 YV
s GND Q2 J\évlv—i
._;I__
- R2
"V \N—0
cP
NOTES:
1. CP = 100 kHz #50% square wave; duty cycle = 50 *15%;
ViL = -0.5 V minimum to 0.8 V maximum; Vyy = 2.0 V minimum to 5.5 V maximum.
2. Ri = 2409 maximum; R2 = 519 #5%; R3I = 1 k0 maximum.

3. Vgc and R4 shall be chosen to insure 5.5 V minimum is present at device Vg¢

terminal.

FIGURE 4. Burn-in and 1ife test circuit - Continued
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MIL-M-38510/341E

Device type 03

Vce
o
R3 !
? R4
cP Vee
Ky —C—6|
Jy CD>
SD CP2
Ri
r— VWV Q| K2
RI —
A : Q} J2
RI — -
L AAA Q2 sD2
GND Q2 ~AAA—
Rl
= Rz CP
——""WW—0

NOTES:
1. CP1 100 kHz +50% square wave; duty cycle

50 +15%; (CP2'= 1/2 CPI);
VIL = ~0.5 V minimum to 0.8 V maximum; VIH = 2.0 V minimum to 5.5 V maximum.

2. Rl = 2409 maximum; R2 = 519 +5%; R3 = 1 kq maximum,
3. VCc and R4 shall be chosen to insure 5.5 V minimum is present at device VCC

terminal.

FIGURE 4. Burn-in and 1ife test circuit - Continued.
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MIL-M-38510/341E

Device types 04 and 09 (see note 4f

Vee
9- I
R3 ‘§R4
vrey v
R1 MR ceC R1
YAAAY Q\) Q3
R1 - - R1
AAAY Qo Q3
Do D3 cp
R1 D1 D2 R1 R2 gy
*— AN\ Q; Q2
R1 R1
—VVW————— Q; Q2 ATAYAY
I GND CcP
l R2
——AMA— CP
NOTES:
1. CPl = 100 kHz *50% square wave; duty cycle = 50 +15% (CP2 =1/2 CPl);
VIL = -0.5 V minimum to 0.8 V maximum; VIH = 2.0 V wminimum to 5.5 V maximum.
2. R1 = 2409 maximum; R2 = 519 +5%; R3 = 1 kQ maximum.
3. VCC and R4 shall be chosen to insure 5.5 V minimum is present at device Vcc
terminal,

4. For device type 09, pin 1 MR = E = ground.

FIGURE 4. Burn-in and life test circuit - Continued.
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MIL-M-38510/341E

Device types 05, 06, 10, and 11

Vee

OE Vee
RI RI
+ AN~ Qo Q; fF——————wW—¢
AAT———— Do D7
D Dg
RI RI1
 E—AV Y Q Qg ————wWw—2
- Q2 Qg "W\ —¢
Rl RI
D2 0s —l
D3 04
R a3 9% A rz2 CPi
*— GND CP “AN—0
__._L__
R2 CP»o
N

NOTES:

1. CPj = 100 kHz *50% square wave; duty cycle = 50 #15%; (CPp = 1/2 CPy);
ViL = -0.5 V minimum to 0.8 V maximum; Viy = 2.0 V minimum to 5.5 V
maximum. ’

2. Rl = 240q maximum; R2 = 51q 257,

3. Vcc and R3 shall be chosen to insure 5.5 V minimum is present a. device
Yec terminal.

4. For device types 6 and 11, outputs Qg through Q; are inverted
(i.e-, '6-0 - —67).

FIGURE 4. Burn-in and life test circuit - Continued.
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MIL-M-38510/341E

Device types 05 and 06
temperature-acceleratea test

Vee

O 0 N O O H N

o

NOTES :

1. Ve =5.5V

2. Rl =2 ka.

3. #175°C < T < +250°C

FIGURE 4. Burn-in and life test circuit - Continued.
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MIL-M-38510/341F .

Device types 07 and 08 (see note 4)

Vee
o)
4 —
*g o _ : § R3
MR Vee
¢ AAA- Q Qs VA
R1 ° R1 1
* Do Ds !
R1 CP2
¢ VAN Q, Qa WAN————@
R1
D2 D3
R1
— AN Qo Q3 VA~
R1
GND CP
A ————0 CPy

NOTES:
1. CP, 100 kHz $50% square wave; duty cycle = 50 15%; (CP2 = 1/2 CPI);

VIL = -0.5 V minimum to 0.8 V maximum; VXH = 2.0 Vminimum to 5.5 V maximum.

R1 = 240q maximum; R2 = 1 kQ maximum.
Vcc and R3 shall be chosen to insure 5.5 V minimum is present at device

Vcc terminal.
4. For device type 08, pin I MR =E = ground.

w N

FIGURE 4. Burn-in and 1ife test circuit - Continued.
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MIL-M-38510/341E ¥

A1l device types

+ 7.0V

+5.0V Sl
+2.7V
INPUTS RI (SEE NOTE 4)
VIN o0— ] PER VoouT
TABLE Ili l

R2 . /T\CL(SEE NOTE 3)
] | T
:Test type ; st |
|
| | I
:tpLH =0pen ‘
Y to 1 T T
:tPHL gopen }
————130v I I ,
—— — L5 V— — — :tPHZ :Ope" ;
] I T
— -0V :tPZH =0pen }
| | T
}tpLZ :C]osed i
| | T
:tPZL lCIosed }

NOTES:

1. VIN = input pulse and has the following characteristics:

PRR < 1 MHz, t) = tg < 2.5 ns.

Inputs not under test are at ground.

C_ = 50 pF t10%, inctuding scope probe, wiring, and stray capacitance
without package in test fixture.

R1 = R2 = 4999 1%,

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

AR - w N
D . e

FIGURE 5. Switching time waveforms.
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MIL-M-38510/341E

Device types 01, 02, and 03

SD,CD INPUTS 1.5V .5V
Q,T OUTPUTS {PLH3 ' sy tPHL3 1.5V
PLH4 | : t PHL 4 —p!
Device types 04 and 07
MR INPUT \ 1.5V 1.5V
o , N~
Q,Q QUTPUTS tPLHS |5V Lones 15V
tPLHG ' tPHLS

® .
NOTE: Q output for device type 07.

FIGURE 5. Switching time waveforms - Conttinued.
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MIL-M-38510/341E

Device types 01, 02, 04, 05, 06, 07,

10, and 11

‘E ORCP INPUTS ﬂ 1.5V 1 1.5V

!
LPLHI —»
LSV tPHLl
iz |/ LPHL2

Q,Q OUTPUTS ™

J s

%
NOTE:  Q output for device types 05 and 07.

Device type 03

CPINPUTS 1.5V

B LpLHI 1.5V
Q,Q OUTPUTS tpPLH2# r_

Device types 05, 06, 10,

LPHL
tPHL2 —»f

and 11

Q,Q QUTPUTS ::PLZI" "—
PLZ?2 7 VoL+3

Q,Q OUTPUTS  'PHZ I+
tpHz 2

tpziL 1 —m
tpzL2

tPpzHI —»
tpzu2

FIGURE 5. Switching time waveforms - Continued.
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MIL-M-38510/341E '

Device types 01, 04, 05, and 06

2.7 5TV
CLOCK 1.5 V 1.5 V
. = t,ccLock) .
1 l‘ 0
2.7 2.7V 3.0v
D INPUT "5 y 1.5 v
0.3V %37
\ Qv
P
‘sr.rup-’i -
—— t01p
e ‘PLH1
Vo
/’/,1.5 Y
Q OUTPUT VoL
DEVICE TYPES 01,04,4 05
Vo
Q OUTPUT 1.5V
DEVICE TYPES 01,04,4 06
VoL
e tPHL, ——l
NOTES:

1. ty =tg < 2.5 ns.
2. PRR as in table I and III, duty cycle 50 %15%.
3. When testing fyax, the output frequency shall be 1/2 the input frequency.

FIGURE 5. Switching time waveforms - Continued.
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MIL-M-38510/341E

Device type 02

v
INPUT 27V 2.7 V 3

L5 V 1,5V
3V

03V 0 oV

=t ccLock)
— VoH
Q 0R|Q OUTPUT 1.5y
—— toy 2 VoL
~— 'pLH2 —] VoH

— 1.5V
@ OR Q OUTPUT

VoL

NOTES:

1. t; = tg < 2.5 ns.

2. PRR as in table I and III, duty cycle 50 #15%,

3. When testing fyax. the output frequency shall be 1/2 the input frequency.

FIGURE 5. Switching time waveforms - Continued.
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MIL-M-38510/341E

Device type 08

et -——— |/ Fmax

CLOCK INPUT
| tgetup thold

ENABLE SIGNALS

15v

m|

E TOCP Dn TO CP

NOTES:
1. Clock input pulse has the following characteristics:

Vgen =302V, ¢, = ty < 2.5 ns and PRR < 1 MHz.

2. Enable characteristics are:
t =EtoCP=6ns (E>cCP)

setup -
thold = Dn to CP =2 ns (E > CP)

FIGURE 5. Switching time waveforms - Continued.
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Device type 08

ls————— |/FMaX

.5V 1.5V
INPUT Dn
—— tPLH —e1 tpHL
—————— VoH
1.5V
|
OUTPUT Qn
NOTES:
1. Clock input pulse has the following characteristics:
v =3 0.2V, t, =t <2.5ns and PRR < 1 MHz.
gen 1 0 - -
2. D input has the following characteristics:
Vgen =3 0.2V, E to CP = tsetup = 3 ns minimum (Dn > CLK);
Dn to CP = tho]d =1 ns minimum (Dn > CLK).
3. For fMAX testing, see table III.

FIGURE 5. Switching time waveforms - Continued.
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Device type 09

4 to jt———— { /Fmax

CLOCK INPUT

ENABLE SIGNALS

Da TOCP

HOTES:
1. Clock input pulse has the following characteristics:
v =3 0.2V, t, =t, <2.5 ns and PRR < 1 MHz.
gen 1 o~ —
2. Enable characteristics are:
E > CP; tsetup = E to CP = 6 ns;
thold =Dn to CP = 2 ns

3. For fHAX testing, see table III.

FIGURE 5. Switching time waveforms - Continued.
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Device type 09

ro— {/Fmax —e

-90%

CLOCK INPUT --10%--
Laetup thold
le—E TOCP Do YOCP V gen
——-—~____————/%[L5 v \*\I.S v 4]¢r|,5 v \
INPUT Dn ov
& tPLH— - tpHL
Qn VoH
OUTPUT . *}xfl.sv )(
Qn : VoL

NOTES:
1. Clock input pulse has the following characteristics:

v =3 0.2V, t, < 2.5 ns and PRR < 1 MHz.
gen 1 - -

2. D input has the following characteristics:

!gen =3 0.2V, tsetup = 3 ns minimum, tho]d = 1 ns minimum,
E to CP = tsetup (Dn > CLK); D, to CP = t, 14 {On > CLK).
3. For fMAX testing, see table III.

tPLH and t,, are shown for Qn only, (CLK > Qn, Qn). The Qn output will have
these reversed and are omitted for clarity.

FIGURE 5. Switching time waveforms - Continued.
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1/ Cases 2 and X pins not referenced are N/C.

2/ Apply all voltages, then apply 4.5 V, O V, 4.5 V to SDX, then apply 4.5 V, O V, 4.5V
to CPX, then make measurement. Alternate clock: Apply all voltages, then apply 4.5 Vv,
OV, 4.5V to SDX, then apply 0 V, 4.5 V, 0 V to CPX, then make measurement.

3/ Apply all voltages, then apply 4.5 V, 0 V, 4.5 V to TDX, then apply 4.5 V, O V, 4.5 V
to CPX, then make measurement. Alternate clock: Apply all voltages, then apply 4.5 V,
0V, 4.5V to CDX, then apply O V, 4.5 V, 0 V, to CPX, then make measurement.

4/ Apply all voltages, then apply 0, 4.5 V, 0, to CPX then make measurement.

5/ Iy_ limits (mA) min/max values for circuits shown:

I I Circuits T

|Parameter T A I B { C | D [

[ I | | | [

1IIL1 {-.25/-.60 }-.03/-.60 !-.03/—.60 :—.03/-.60 }

| | | i | ]

{IILZ :-.75/-1.80{-.09/—1.805-.09/-1.80{-.09/-1.80:
6/ A=25V
B=0.5YV
H>1.5V
L<1.5V

7/ Perform function sequence at Vcc = 4.5 V and repeat at Vcc = 5.5 V.

8/  fmax minimum limit specified is the frequency of the input pulse. The output
frequency shall be one-half of the input frequency.
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Cases 2 and X pins not referenced are N/C.

Apply all voltages, then apply 3 V, 0 V, 3 V to SDX, then onply 3 V, OV, 3 V to CPX,
then make measurement. For circuit C devices, apply all voltayes then apply 4.5V,
0V, 4.5V to SDX, then apply 4.5V, 0V, 4.5 V to CPX, then make the measurement.
Apply all voltages, then apply 3 V, 0 V, 3V to TDX, then apply 3 V, 0 V, 3 V to CPX,
then make measurement. For circuit C devices, apply all voltages then appiy 4.5V,
0V, 4.5V to CPX, then make the measurement.

Apply all voltayes, then apply 0 V, 4.5 V to CPX, CDX, or SDX, then make measurement.

Apply all voltages, then apply 0 V, 4.5V, O V to CP; test 32 and 44 and CPy test
33 and 45 then make measurement.

Ig limits (mA) min/max values for circuits shown:

] | Circuits I
[Parameter T A ] B I C [ b T
| I | | I T
IIILl i-.zs/-.so I|-.03/-.6o i-.03/-.60 } -.03/-.60 ;
T | T | | |
Ifi2 |-.75/-1.80 {-.09/-1.80 I-.OQ/-I.BO} -.09/-1.80 I

Perform function sequence at Voc = 4.5 V and repeat at Vge = 5.5 V.

A=2.5YV
B =0.0V
H> 1.5V
L<1l.5YV

fmax minimum 1imit specified is the frequency of the input pulse. The output
frequency shall be one-half of the input freguency.
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ISame tests, terminal conditfons, and 1imits as for subgroup 7, except Te = +1257C and -55°C.
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1/ Cases 2 and X pins not referenced are N/C.

2/ Apply all voltages, then apply 3 V, 0V, 3 V to CPX, CDX, or SDX (as required) then
make measurement.

3/ IyL limits (mA) min/max values for circuits shown:

1 1 Circuits T
|Parameter T A I B C ! D ]
| | | |
=11L1 { .25/-.60 :-.03/-.60 ;-.03/—.60 ; 0.0 mA/-0.6 mA}
! { 1 | | T
;IILZ I- .75/-3.0 ;-.09/-3.0 {-.12/-3.0 } 0.0 mA/-3.0 mA}
I ! I T | I
{IIL3 ! -1.25/-3.0 ;- .12/-2.40 E— .12/-3.0 ; 0.0 mA/-2.4 mA|
: I
4/ Perform function sequence at Vgc = 4.5 V and repeat ‘at Vg = 5.5 V.
5/ A=25%V
B =05V
H> 16V, L<1.5V,

6/ fyay minimum limit specified is the frequency of the input pulse. The output
frequency shall be one-half of the input frequency.
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1/ Apply all voltages, then apply 3 V, 0 V, 3 V to CP, then make.measurement.

2/ Iy limits (mA) min/max values for circuits shown:

| | Circuits I

|Parameter | .} B [ T ] ) |

| ! I |

gxlu !-.25/-.60 I-.03/-.60 :-.03/—.60} 0/-.30 :
3/ A=2.5YV
- B =0.5V
H> 1.5V
L<1.5V

4/ Perform function sequence at Vgc = 4.5 V and repeat at Yee = 5.5 V.

5/ fyax minimum 1imit specified is the frequency of the 1nput pulse. The output
frequency shall be one-half of the input frequency.
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Group A inspection for device type 07 - Continued.

TABLE III.
Terminal conditions (pins not desTgnated may be high > 2.0 V, low < 0.8 V, or open})
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b. Steady-state life test conditions, method 1005 of MIL-STD-883, or
equivalent.

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

(2) Tp = *+125°C minimum.

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

4.4.4 Group D inspection. Group D inspection shall be in accordance with
table IV oFf method 5005 of MIL-STD-883. End-point electrical parameters shall
be as specified in table II herein,

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

4.5.1 Voltage and current. All voltages given are referenced to the
microcircuit ground terminal. Currents given are conventional and positive when
flowing into the referenced terminal.

5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in
accordance Wi -M- . ,

6. NOTES

(This section contains information of a general or explanatory nature that may
be helpful, but is not mandatory.)

6.1 Intended use. Microcircuits conforming to this specification are
intended Tor original equipment design applications 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 applicable.

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

h. Requirements for “"JAN" marking.
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6.3 Abbreviations, symbols, and definitions. The abbreviations, symbols, and
definitions used herein are defrined in MIL-M-38510, MIL-STD-1331, and as follows:

GND = = = = = = = = = = - - Ground zero voltage potential
IIN - - === "=-="=== -~ Current flowing into an input terminal
VIN - - - - - = = = - - - - Yoltage Tevel at an input terminal

6.4 Logistic support. Lead materials and finishes (see 3.3) are
interchangeable. Unless otherwise specified, microcircuits acquired for
Government logistic support will be acquired to device class B (see 1.2.2) and

lead material and finish C (see 3.3). Longer length leads and 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-35810 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-35810 types or as
a waiver of any of the provisions of MIL-M-38510.

Military device Generic-industry
type type
01 54F074
02 54F109
03 54F112
04 54F175
05 54F374
06 54F534
07 54F174
08 54F378
09 54F379
10 54F574
11 54F564

6.6 Manufacturers' designation. Manufacturers' circuits which form a part of
this specification are designated with an "X" as shown in table IV herein.

TABLE IV, Manufacturers' designation.

Manufacturer

r
Device Circuit A Circuit B Circuit C | Circuit D

type

National Motorola Signetics Texas
Semiconductor Instruments

01
02
03
04
05
06
07
08
09
10
11

> 2 2 XX X
X X X X

e e e e e e e e ] e e e e e ]
2 2 XX X > >

o S — S ot S — o "roret] i S ame] i e} e el

3¢ D¢ ¢ I 3 D 3 X X X X
P ——— | S P B
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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.

CONCLUDING MATERIAL

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

DLA - ES
Review activities: (Project 5962-1137)

Army - AR, MI

Navy - SH, 0S, TD

Air Force - 11, 19, 85, 99
DLA - ES

User activities:
Army - SM
Navy - AS, CG, MC

YrU.S. GOVERNMENT PRINTING OFFICE: 1989 - 704-034/ 4256
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