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1. SsCopE
1.1 Scope. This drawing describes the requirements for monolithic silicon, Tow power Schottky TTL,

counter microcircuits. This drawing provides a level of microcircuit quality and reliability assurance
for acquisition of microcircuits in accordance with MIL-M-38510.

1.2 Part number.

7603

5

The complete part number shall be as shown in the following example:

01

|
N
Device t{pe

oL

|
_
Drawing number

1.2.1 Device type.

Device type Generic number
1) 5415190

1.2.2 Case outlines.
follows:
Outline letter

E
F
2

1.3 Absolute maximum ratings.

Supply voltage range - - - - = - =~ = - - - - -
Input voltage range
Storage temperature range- - - - - - - - - - -
Maximum power dissipation (Pp) 1/ - - - - - -
Lead temperature (soldering, 10 seconds) - - -
Thermal resistance, junction-to-case (8jc) - -
Junction temperature (Tg)- - - - - = - = - - -

1.4 Recommended operating conditions.

Supply voltage (Veg) = - - - = - - - - = - - -
Minimum high 1eve9 input voltage (Vi
Maximum Tow level input voltage {Vy_

Case operating temperature range (T¢)- - - - -

Case outline

—_———m
e ] DK

Lead finis

(1.2.2) (3.3)

The device type shall identify the circuit function as follows:

Circuit

Synchronous 4 bit BCD counter with mode control

The case outlines shall be as designated in appendix C of MIL-M-38510, and as

Case outline

D-2 (16-1ead, 1/8" x 7/8"), dual-in-line package

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

C-2 (20-terminal .350" x .350"), square chip
carrier package

-0.5 to 7.0 V dc

-1.5 V dc at ;18 mA to 5.5 V dc
-65°C to +150 C

190 mW

+300°C

See MIL-M-38510, appendix €
+175°C

4,5V dc minimum to 5.5 YV dc maximum
2.0 V dc

0.7 Vdc .

-55°C to *+125°C

1/ Must withstand the added Pp due to short circuit test (e.g., Ipg).

«
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2. APPLICABLE DOCUMENTS

2.1 Government specification and standard. Unless otherwise specified, the following specification
and standard, of the issue Tisted in that issue of the Department of Defense Index of Specifications
and Standards specified in the solicitation, form a part of this drawing 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 the specification and standard required by manufacturers in connection with specific
acquisition functions should be obtained from the contracting activity or as directed by the

contracting activity.)

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

3. REQUIREMENTS

3.1 Item requirements. The individual item regquirements shall be in accordance with 1.2.1 of
MIL-STD-883, “Erovisions for the use of MIL-STD-883 in conjunction with compliant non-JAN devices" and
as specified herein.

3.2 Design, construction, and physical dimensions. The design, construction, and physical
—_’dimensions shall be as specified 1n MIL-M-38510 and herein.

N
3.2.1 Terminal connections. The terminal connections shall be as specified on figure 1,

3.2.2 Logic diagram. The logic diagram shall be as specified on figure 2.

3.2.3 Truth table. The truth table shall be as specified on figure 3.

3.2.4 Case outlines. The case outlines shall be in accordance with 1,2,2 herein,

3.3 Electrical performance characteristics. Unless otherwise specified, the electrical performance

characteristics are as specified 1n table 1 and apply over the full recommended case operating
temperature range.

3.4 Marking. Marking shall be in accordance with MIL-STD-883 (see 3.1 herein). The part shall be
jnarked with tﬁe part number listed in 1.2 herein. In addition, the manufacturer's part number may also
be marked as listed in 6.4 herein.
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3.5 Certificate of compliance. A certificate of compliance shall be required from a manufacturer in
order to be 1isted as an approved source of supply in 6.4, The certificate of compliance submitted to
DESC-ECS prior to listing as an approved source of supply shall state that the manufacturer's product
meets the requirements of MIL-STD-883 (see 3.1 herein} and the requirements herein.

3.6 Certificate of conformance. A certificate of conformance as required in MIL-STD-883 (see 3.1
herein) shall be provided with each lot of microcircuits delivered to this drawing.

3.7 Notification of change. Notification of change to DESC-ECS shall be required in accordance with
MIL-STD-883 {see 3.1 herein).

3.8 Verification and review. DESC, DESC's agent, and the acquiring activity retain the option to
review the manufacturer's facility and applicable required documentation. Offshore documentation shall
be made available onshore at the option of the reviewer.

4, QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection procedures shall be in accordance with section
4 of MIL-M-3B510 to the extent specified in MIL-STD-883 {see 3.1 herein).

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

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

(1) Test condition A, B, C, or D using the circuit submitted with the certificate of
compliance (see 3.5 herein).

(2) Tp = *+125°C, minimum.

b. Interim and final electrical test parameters shall be as specified in table II herein, except

__’ interim electrical parameter tests prior to burn-in are optional at the discretion of the

manufacturer,

4.3 Quality conformance inspection. Quality conformance inspection shall be in accordance with
method 5005 of MIL-STD-883 including groups A, B, C, and D inspections. The following additional
criteria shall apply.

4,3.1 Group A inspection.

a. Tests shall be as specified in table II herein.
b. Subgroups 4, 5, 6, and 8 in table I, method 5005 of MIL-STD-883 shall be omitted.
c. Subgroup 7 tests shall verify the truth table.

4,3,2 Groups C and D inspections.

a. End-point electrical parameters shall be as specified in table I1 herein.
b. Steady-state life test (method 1005 of MIL-STD-883) conditions:

(1) Test condition A, B, C, or D using the circuit submitted with the certificate of
compliance (see 3.5 herein).

(2) Ty = +125°C, minimum.

(3) Test duration: 1,000 hours, except as permitted by appendix B of MIL-M-38510 and
method 1005 of MIL-STD-883.
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— TABLE I. Electrical parforinance characteristics.
| | T I Limits T
Test |Sympol ! Conditions |Group A } | Unit
| | -55°C ¢« Tp < +125°C |subgroups | Win | Max |
| | unless ofhervn se specified I } |I :
I | [
High-level output voltage I IVee = 4.5 V; Igy = -400 pA 11, 2,312.5] v
PO e 2007 vor 5.0 v | B
| | | | | |
I' {V 5 4 mA |r 1, 2, 3 I ll 0.4 II Vv
Low-level output voitage ¥ =4.5V; Iy = s 2, .
0t WS I Vet v | L0
| | | | | |
I T T I I I
Input clamp voltage IVic Voo = 4.5V; Ipy = -18mA [ T l-1.5 1 v
| ITc = *25°C | | | |
| | | | | |
I I I T I ]
High level input current at |Iry; Voo = 5.5 V5 Vyy = 2.7 V i1, 2, 3] I 201 A
all inputs except enable ] [ i | | |
[ [ T [ ] I
'|IIH2 }VCC =55V; Viy=5.5%V ’ 1, 2,3 |I |l 100 Il pA
| [ I I | i
High level input current Iliyz Iveo = 5.5 Vs vy = 2.7V } 1, 2, 3] | 60 1 uA
at enable | | | | | |
[ ] [ { | [
lIIIH4 ‘VCC =55V, Viy =55V I 1, 2, 3 } } 300 i wA
| [ [ I T j
Low level input current at  |Iy; Voo = 5.5 V; Viy = 0.4 V i1, 2, 31 [-.40 | mA
inputs except enable i | | | I |
— ] [ T I T I
' Low Tevel input current at itz IVeg = 5.5V; Viy =0.4V |1, 2, 31 [-1.2 1 mA
enable | | | | | |
[ ] ] T [ ]
Short circuit output current }IOS :vcc =55V 1/ : i, 2,3 II -15 {—130 : mA
] | T ] [ ]
Current supply IIICC }VCC = 5.5V !I 1, 2, 3 , I 35 : mA
T [ T T [ |
Functional tests i :See 4.3.1c II 7 } II }
| | | ] | i I
Maximum clock frequency IFuax Voo = 5.0V IC, = 15 pF *10% | 9 | 20 | }oMHz
- IR "= 2 ka £52 | | | | J
| | | | 1 I |
| | | | 10, 11 | 15 | | MHz
| | ! | | I |
2/ | l I T T I
l | IC =50 pF +105 | 9 |15 | | MHz
| | | | | | |
i | ] I I [ I
! | [ ] 10, 11 | 10 | | MHz
| | | | | I I
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.
I | | | Limits |
Test [Symbol | , Conditions |Group A | | Unit
| -55°C < Tg < +1256°C subgroups| Min | Max
| unless otherwise specified
T [

Propagation delay time, ItpHLr  IVec = 5.0 V fCL = 15 pF #10% | 9 50 | ns
high-to-low level | RL = 2 ka #5% | | |
output from load to | See figure 4 | ] T
Q outputs { { 10, 11 70 ns

| I

2/ | I ICL =50 pF 102 | 9 | | 551 ns
[ | | { | | |
| | | | | | I
| | | | 10, 11 | | 77 ns
I | | | | |
[ [ T [ [ I

Propagation delay time, [tppr | [CL = 15 pF £10% | 9 | | 331 ns
Tow-to-high Tevel | L | | | | |
output from load to | I | [ ] |
Q outputs : II I { 10, 11 46 I| ns

| | I I [
| | CL = 50 pF #10% | 9 | 38| ns
2/ [ | | |
! | T [
I | | 10, 11 53 | ns
i | [
i I| | 15 1 } 9 | 40
Propagation delay time, tPHL2 C = pF +10% ns
’ high-to-low level [ | | I |
output from data to [ | | T |
Q outputs | | | 10, 11 | | 56| ns
| ! | | [ |
I | I | [ I
2/ | = CL = 50 pF +10% } 9 { } 45 | ns
- |
[ | 1 [ |
| | | | 10, 11 | | 63 ] ns
| | | | | |

P 1 { } TC 15 pF *1 { 9 } II 32
ropagation delay time, tpiLH2 L= pF £10% ns
Tow-to-high level | | [ I I I
output from data to | I I T { [

Q outputs | | | | 10, 11 | | 45| ns
| | | | | | |
| I T ! I [ |
[ [ {CL = 50 pF #10% | 9 | | 371 ns
2/ | | | I | | |
| | | T | | [
[ | I | 10, 11 | | 52| ns
| | | | | I I
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.
I I I [ Limits |
Test |Symbol | , Conditions {Group A | | Unit
[ | -55°C < Tg < *125°C subgroups | Min | Max |
| | unless otherwise specified ‘ |
| I I {
Propagation delay time, t Voo = 5.0V C; = 15 pF 210% 9 24 | ns
hggﬁ-to—low 1e{e1 PHL3 ’REC= 2 kq 5% { L P |
output from clock to | |See figure 4 ] |
ripple clock | | | | 10, 11 | | 34| ns
| | | | | | |
| | | | | | I
2/ | | ICL = 50 pF £10% | 9 | 29| ns
| [ [ | |
| | 1 f I
| { | | 10, 11 41 | ns
| | | I [
| : ];; 15 pF £10% 1 9 | 20 :
Propagation delay time, t| = S ns
1gw?to—h1'gh 1e{e1 PLH3 | l - P | I |
output from clock to | | i | [ [
ripple clock { } : } 10, 11 : { 28 i ns
[ [ T [ [ I |
2/ | | {CL = 50 pF #10% | 9 | [ 25| ns
- | | | | | | |
[ [ | I [ I I
| | | | 10, 11 | | 35 ns
l l l l l |
I [ I [ [ [
Propaﬂation delay time, ItpHL4 | ICL = 15 pF +10% | 9 | | 36 ns
high-to-low level | ] [ | [
output from clock to [ | I I [ I
Q outputs = { 1o, 11 II { 50 i ns
| I [ [ [
I I lcL =5 pF+102 | 9 | | 41| ns
2/ I I | [ | | [
| ! I I [
| | 10, 11 | | 571 ns
| | l | |
| [ | } :
Propagation delay time, |t | IC; = 15 pF #10% | 9 | 24 ns
Tow-to-high 1evel | P jt e | L0
output from clock to | | { I [ | [
Q outputs | | | 10, 11 | | 341 ns
| [ | I | [
| I ] I [ |
2/ I { }CL = 50 pF *10% } 9 : 1 29 { ns
| ! | T [ | [
| I [ | 10, 11 | | 41 ] ns
| | | | I | |
See footnotes at end of table.
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TABLE 1. Electrical performance characteristics - Continued.
| | [ T Limits |
Test {Symbol | , Conditions |Group A | | Unit
| | -55C < T¢c < *1256°C subgroups| Min | Max |
ll | unless otherwise specified I
I [ I
Propagation delay time, |t |Vee = 5.0 V IC; = 15 pF *10% 9 | 52 | ns
h[i)gg-to-low Tevel | PHLS IREC= 2 ka 5% | L P | |
output from clock to ! [See figure 4 [ [ |
MAX/MIN | | | | 10, 11 73| ns
| [ | | |
| { | { [
2/ | | I, =50 pF £102 | 9 | | 571 ns
[ | | | | | I
| [ I T | [ [
[ | [ | 10, 11 | | 80 1| ns
| | | | | | |
| I | | | [ [
Propagation delay time, {tpLus | ICL = 15 pF #10% 9 ] 42 ns
low-to-high level | | | !
output from clock to | | [ |
MAX/MIN } # I| 10, 11 59 i ns
| | I T
[ | {CL = 50 pF #10% | 9 47 ns
2/ | | | |
- | | | I
| | ] 10, 11 | 66 [ ns
| I [ | |
[ | | [
Propagation delay time, ItpyLe | ICL = 15 pF 103 | 9 | | 45{ ns
high-to-low level | | | i [ |
output from down/up to [ | | [ [ | [
ripple clock Il I { 10, 11 II || 63 { ns
! I T [ | |
| | CL = 50 pF #10% | 9 | 50 | ns
2/ | | | | | |
| [ | T ] I
| I I | 10, 11 | 701 ns
| | | [ | |
[ [ T I [ i
Propagation detay time, [tprus | [C, = 15 pF *10% | 9 | 45| ns
Tow-to-high tevel | | | I | | I
output from down/up to | | | 1 | | |
ripple clock | [ [ | 10, 11 | | 63 ns
| | | | | |
| | { | 1 |
2/ | { =C|_ = 50 pF *10% { 9 I { 50 ns
l | l I I |
| | | | 10, 11 | | 70 ns
| I I | I |
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.
| 1 [ [ Timits |
Test |Symbol | , Conditions | |Group A | | Unit
| | -55°C « Tg < *125°¢C [subgroups| Min | Max |
I | unless otherwise specified | | | |
] | | [ | | ]
Prgpaga:io? de}ay %ime, {tpHL7 IXCC =25ﬁ0 ZS% ECL = 15 pF #10% : 9 i { 33 { ns
igh-to-Tow leve Q
output from down/up to | IS%e figure 4 ! T | | |
MAX/MIN i } = I 10, 11 1 % 46 = ns
I | I I | | |
2/ | I IcL =50 pF ¢102 | 9 | | 38| ns
[ l | | | | [
[ [ | ] | [ |
| | [ | 10, 11 | | 531 ns
| [ | | | | [
[ I | [ | | [
Propagation delay time, ItpLy7 | |C = 15 pF #10% | 9 | [ 331 ns
Tow-to-high Tevel | [ | | { | |
output from down/up to | | | { [ [ [
MAX/MIN { = ! } 10, 11 { { 46 : ns
| | | | | I |
| I {CL = 50 pF *10%2 | 9 | | 38| ns
2/ [ | | | |
- | I | T |
| | | | 10, 11 | | 53| ns
I | I | | [ |
e | | 1| | %]
Propagation delay time, tpHLS C = 15 pF %10% 9 ns
P highoto-Tow Tevel | L8 |t | R
output from enable to [ | | T [ | [
ripple clock = i { } 10, 11 } : 46 } ns
I I T | | I |
| | ICL = 50 pF *10% | 9 | [ 38| ns
2/ | | | { | |
I I 1 i
} = ‘ 10, 11 53 ns
(tpuns | o | |
Propagation delay time, £ C_ = 15 pF *10% 9 33 ns
Tow-to-high level I PLHS | | - | |
output from enable to | | |
ripple clock } } I 10, 11 46 ns
| [ T |
l [ ICL =5 pF 202 | 9 | | 38| ns
2/ [ [ | | | | |
! | | I I I [
[ I | | 10, 11 | | 53| ns
I | ! | i | [

1/ Not more than one output should be shorted at a time, and the duration of the short circuit
condition should not exceed 1 second.

2/ Propagation delay time testing and maximum clock frequency testing may be performed using either
C_ = 15 pF or C = 50 pF. However, the manufacturer must certify and guarantee that the
microcircuits méet the switching test 1imits specified for a 50 pF Toad.
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Cases E and F

N N T s N s Y e N o S
o

-w

N
J O IO [J CJ CJ O

Case 2

D/U NC CTEN Q

A

LOAD MAX NC RCO CLK

MAX/MIN

LOAD

(9]

[w)

MIN
FIGURE 1. Terminal connections.
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™ ck —>o
D/U | RCO
| MAX/MIN
{ OUTPUT
INPUT A
o
B S OUTPUT Q
CTEN o> r 5ol A
R
Q9
[ 2
¢ [ 2
DATA
INPUT B L 1 o g
T ¢ J OUTPUT Qg
o *C CI
* R
[ 4
JUK. D) 9
8 5
DATA
S
¢ ] J —¢-OUTPUT Q¢
? +0>Cl
K
[ & ? 1 R
@
[ 2
®
DATA :)O
INPUT D i ] * J)
; 5
J OUTPUT Q|
S D
K
R
LOAD —[> o 1 » -
FIGURE 2. Logic diagram.
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Mode select table

RC truth table

| I I
I Inputs : Outputs ;
] [ [ | [
| Enable | CK | Max/min | Ripple clock |
| G | | |  outputs |
T T
[T TR T ¥ I A | B u |
| | ] | |
T I | | [
| H | x| X | H |
| | | | |
T 1 1 I |
| X I x| L ] H ]
] | i | i

Max/min is generated internally.

LOW-to-HIGH clock transition

T | |
! Inputs | Mode |
| ] |
T | I 1 | |
{ Load | Enable | Down/up | CK | |
| | G | | | |
| i | | | |
[ ! | | T |
: H : L ‘ L % I ‘ Count up l
| H = L | H { 4 | Count down I
| I |
: L : X { X ‘ X I Preset (asyn) }
' | H | H { X | X | No change {hold)
| | | | | |
L = LOW voltage level
H = HIGH voltage level
X = Don't care
I=
1= LOW pulse
FIGURE 3.

Truth table.
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OUTPUT
cC
MAX/MIN
RIPPLEQCLO%K
Q,.05.Q;,0R G &
T (s€E NoTE A)
LOAD CIRCUIT
FOR SWITCHING TIME MEASUREMENT
<10 ns —" "— £10 ns
DATA 90% 90% 3V
INPUT V,
LOAD
INPUT
Q OUTPUT / \
VoL
' DATA SETUP TIME VOLTAGE WAVEFORMS
N £10n A-I le— 2|0 ns
_ ZEO% 90‘7% 3V
INP Vief Vre ‘\
O,
L 10% oV
et VoH
NONINVERTING v
QUTPUT ref
< tpHL VoL
INVERTING v
OUTPUT ref
Py VoL
GENERAL VOLTAGE WAVEFORMS FOR PROPAGATION TIMES
NOTE: C_ includes probe and jig capacitance.
VRer ~ 1.3 V. FIGURE 4. Waveforms.
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Inhibit.

N -

Il1lustrated below is the following sequence:

Load (preset) to BCD seven.
Count up to eight, nine (maximum), zero,

Typical load, count, and inhibit sequences

Count down to one, zero (minimum), nine,

one, and two.

eight, and seven.

DATA <
INPUTS

(@]

L
= =

l

MAX/MIN | [ 1

7 8

9 O

2

2

2

| 0

Il

9 8 7

e COUNT UP —jeiNHIBIT™  |& COUNT DOWN ——+]

FIGURE 4. Waveforms - Continued.
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S TABLE II, Electrical test requirements.

._.*

Subgroups
(per method
5005, table I)

MIL-STD-883 test requirements

Tnterim eTectrical parameters
(method 5004)

Final eTectrical test parameters

|

[

{

I

I

|

[

1,773, 9
{method 5004) ‘

|

|

|

[

|

I

[

Group A test requirements 1, 2,3,7,09,

_— e e e ———

(method 5005) 10, 11
TGroups C and D end-point
| electrical parameters 1, 2, 3

| (method 5005)
|

* PDA applies to subgroup 1.

5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in accordance with MIL-M-385610.

6. NOTES

6.1 Intended use. Microcircuits conforming to this drawing are intended for use when military
specifications do not exist and qualified military devices that will perform the required function are
__’ not available for OEM application. When a military specification exists and the product covered by

this drawing has been qualified for 1isting on QPL-38510, the device specified herein will be
™ inactivated and will not be used for new design. The QPL-38510 product shall be the preferred item for
all applications.

6.2 Replaceability. Replaceability is determined as follows:

a. Microcircuits covered by this drawing will replace the same generic device covered by a
contractor-prepared specification or drawing.

b. When a QPL source is established, the part numbered device specified in this drawing will be
replaced by the microcircuit identified as part number M38510/31513B--.

6.3 Comments. Comments on this drawing should be directed to DESC-ECS, Dayton, Ohio 45444, or
telephone 513-296-5375.
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6.4 Approved sources of supply. Appro
will be added as they become available.
certificate of compliance {see 3.5 herein) has been submitted to DESC-ECS.

ved sources of supply are listed herein. Additional sources

The vendors listed herein have agreed to this drawing and a

T [ Vendor | Vendor | Replacement T
| Military drawing | CAGE | similar part [military specification]
{ part number | number |  number 1/ | part number [
| 1 | |
| 7603501EX 2/ | 04713 | 54LS190/BEAJC | M38510/31513BEX |
l - | 01295 | SNJ54LS190J | [
! | | | |
T [ I { [
| 7603501FX 2/ | 04713 | 54LS190/BFAJC | M38510/31513BFX |
| - | 01295 | SNJ54LS190W [ |
| D— | |
| 76035012X 2/ [ 04713 | 54LS190M/B2AJC | M38510/31513B2X [
{ - = 01295 I SNJ54LS190FK } I

Vendor CAGE
number

_’ 01295

04713

1/ Caution: Do not use this number for item acquisition. Items acquired to
This number may not satisfy the performance requirements of this drawing.

2/ Device 01 inactive for new design, use QPL product M38510/31513B--.

Vendor name
and address

Texas Instruments, Incorporated
P. 0. Box 6448
Midland, TX 79701

Motorola, Incorporated
7402 South Price Road
Tempe, AZ 85283
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