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.6 March 1985

SUPERSEDING
MIL-M-38510/3208
28 February 1984

MILITARY SPECIFICATION

MICROCIRCUITS, DIGITAL, LOW-POWER SCHOTTKY
TTL, COUNTERS, CASCADABLE, 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, low-power Schottky, TTL, binary and decade counters. Two product assurance
classes and a choice of case outlines and lead 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
specifiea herein.

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

Device type Circuit
01 Presettable decade counter, cascadable
02 Presettable 4-bit binary counter, cascadable
03 Decade counter
04 4-bit binary counter

1.2.2 Device class. The device class shall be the product assurance level as
defined in MTC-M-38510.

1.2.3 Case outline. The case outline shall be designated as follows:

Outline letter Case outline (see MIL-M-38510, appendix C)
A F-1 (14-lead, 1/4" x 1/4"), flat package
B F-3 (14-1ead, 3/16" x 1/4"), flat package
€ D-1 (14-1ead, 1/4" x 3/4"), dual-in-line package
D F-2 (14-1ead, 1/4" x 3/8"), flat package
2 ¢-2 (20-terminal .350" x .350"), square chip carrier package

1.3 Absolute maximum ratings.

- - -0.5 V dc to *+7.0 V dc
-1.5 V dc at =18 mA to +5.5 V dc
- - -65°C to +150 C

Supply voltage range - - -
Input voltage range- - - -
Storage temperature range- -
Maximum power dissipation (Pp /
Device types 01 and 02 - - - - - 148.5 mW
Device types 03 and 04 - - - - - - - 82.5°mw
Lead temperature (soldering, 10 seconds) +300 C
Thermal resistance, junction-to-case {0gc):

T I |
B N ]

Cases A, B, C, and D - - - - - - - = (see MIL-M-38510, Appendix C)
Case 2 o = = o = = = = = = = = = = = 60°C/W 2/
Junction temperature (Tg) 3/ - - - - - +175°C

/ Must withstand the added Pp due to short circuit test (e.g., Ips).
/ When a thermal resistance value is included in MIL-M-38510, Appendix C, it shatl
/

|roj—

supersede the value stated herein.
Maximum junction temperature shall not be exceeded except for short duration

3
- screening conditions per method 5004 of MIL-STD-883.

|Beneficial comments {recommendations, 2dditions, deletions) and any pertinent data
|which may be of use in jmproving this document should be addressed to: Rome Air
|Development Center (RBE-2), Griffiss AFB, NY 13441, by using the self-addressed
Sstandardization Document Improvement Proposal (DD Form 1426) appearing at the

end of this document or by letter.
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1.4 Recommended operating conditions.

Supply voltage (Vped- - - - - - - - - - 4.5 V dc minimum to 5.5 V dc maximum
Minimum high-]eveq input voltage (Viy)- 2.0 V dc
Maximum low-level input voltage (V;L? - 0.7 V dc
Normalized fanout (each output) - - - - 10 maximum
Width of input count pulse, tp(IN)
Types 01 and 02
CPO - - - - - o o - o0 o 2o Lo 20 ns minimum
cPT - - - - - - - e - . oo - - 30 ns minimum
Types 03 and 04
Input A - - - - - I T T 17 ns minimum
Input B - - - - - - - - - - . - - - 34 ns minimum
Width of reset pulse, tp(reset) L
Types 01 and 02 - - - - - - - - - - - 20 ns minimum
Types 03 and 04 - - - - - - - - . . - 25 ns minimum
Input clock frequency, fclock
Types 01 and 02
CPO - « = - = = = = = = = = - -« = - 0 to 30 MHz
TPT - = = = = = - - - - o 4 o - - = 0 to 15 MHz
Types 03 and 04
Input A - - - - - - - - - - - - - - 0 to 29 MHz
Input B - - - - - - - - . - - - - - 0 to 13 MHz
Width of parallel toad pulse, ty(rL)
s Types 01 and 02 - - - - - - - "_ _ - - 20 ns minimum
etup time, t
Types 01 anSSSEUP)
Data inputs high- - - - - - - - . _ 10 ns minimum
Data inputs low - - - - - - - . - - 15 ns minimum
Enable time from load, reset to
clock, tgy
Types 51 and 02 - - - - - - - - - - 20 ns minimum
Hold time at data inputs, ty
Types 01 and 02 - - - - - - - . - - - 20 ns minimum
Case operating temperature range
(Tg)- - - = = = = = = - - - - - - - . _55°C to +125°C

2. APPLICABLE DOCUMENTS

2.1 Government specifications and standards. Unless otherwise specified, the
following specifications and standards, of the issue listed in that issue 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 functions should be

obtained from the contracting activity or as directed by the contracting officer.)

2.2 Order of precedence. 1In the event of a conflict between the text of this
specification and the references cited herein, the text of this specification shall
take precedence.
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TABLE I. Electrical performance characteristics.

| at input B
|

| [ [ , Conditions [ Device [ Limits | T
II Test II Symbo1 I -55°C < Tg < +125°C l type |I Min l| Max II Unit {
[High-Tevel output voltage|Vpy Ve =45V, V[ =0.7 V A1 1257 TV T
| | IVIg = 2.0 V | i | | [
} { :IOH = -400 A : i i : |
1 |
[Low-TeveT output voltage TVg_ IVcgc = 4.5V, VI = 2.0V I/ T ATT [0.4 TV T
| | IViL = 0.7 V | | | | |
| | fIgL = 4 mA | | | | |
| | | | | | | |
[Tnput cTamp voltage TVic TVee = 3.5 V . AT | -1.5 7V T
= { :IIN = -18mA, Tg = *+25°C } = } = {
[High-Tevel Tnput current Iy Ve =559, ViNy = 2.7V 103,047 T20 TwA T
{ at reset inputs { : } 01,02 ll ll 40 If }
[High-Tevel input current Tl1H2 [Vcc = 5.5V, VN = 5.5V [ 03,04 1 T I00 T T
{ at reset inputs } = !l 01,02 Il II 200 ]I uA {
[High-Tevel Tnput current TIyy3 TVec = 5.5V, VIN = 2.7 V 03,04 T [ 81 uwA |
| at input A | | | | ] | |
| | , | ] | | | |
[High-Tevel input current I11xg Ve = 5.5V, VN = 5.5V [ 03,04 T 400 T wA 1
| at input A i | | i | | i
| | 1 ] | | |
[High-Tevel input current |ljys iVeg=5.5V, Viy=2.7V I 03 160 T wA |
: at input B : Il I Il 04 lr I[ 80 Il :
[High-Tevel input current II1ne [Vcg = 5.5V, VIy = 5.5 V [ 03 1 1800 [ wA 1
| ¢ input B E | | e
TATgh-Tevel Tnput current [Iiy7 Wec =585V, Viy=2.7V 1 01,02 1 [ 201 pA |
} at load, data inputs l } } } { { :
THigh-TeveT input current [I1Hg Vee =55V, ViN = 5.0 ¥ 101,02 1 [TI00 T wA 1
} at toad, data inputs { { } { |I {
THigh-Tevel input current ll1Hg Wee =55V, Viy = 2.7V [ 01,02 1 T40 T A 1
[ - Rl
THigh-TeveY input current TI1H10 [Vcc = 5.5V, Viy = 5.5V 701,02 1 [200 T WA 1
| at CPO | | | | | | i
| | ! | 1 | | |
THigh-Tevel Tnput current [Ijj11 Wee =55V, Viyn= 2.7V [ 01,02 | [ 80T uwA T
i o Nl
|
THigh-Tevel input current [T1H12 [Vcc=5.59, Viy = 5.5V [ 01,07 1 300 [ wA 1
| | | | L
[Cow-Tevel input current TIyj iVcc = 5.5V, Viy = 0.4 V 1 03,04 -30 [-400 T wA T
= at reset inputs { } ll 01,02 l—I?ﬁ II-EUG { :
TCow-Tevel Tnput current 11112 Ve = 55V, Viy = 0.4V T 03,08 T-0.5-2.8 Tmk 1
| at input A | | | | | | |
1 i | | | | l |
ILow-Tevel input current :IIL3 Ilvcc = 5.5V, Viy=0.2%V Il 03,04 }-0.4 %-S.ZTlmA }
| | | | | | |

See footnotes at end of table.
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TABLE I. Electrical performance characteristics -Continued.
T T T , Conditions _ IDevice T Limits I i)
Il Test II Symbo1l : -55°C < Tp < +125°C { type | n ax ;Unit ;
[Low-Tevel input current [y 4 Wee =55V, V[y = 0.4V 01,02 T-T20 1-300 T wA T
{ at load, data inputs { II lI |I : Il I|
ILow-Tevel Tnput current [I7 5 Wee = 5.5V, Viy = 0.4V 101,02 T-0.6 [-2.6 T mA T
| | | .' R
ILow-Tlevel Tnput current I g Wee =55V, Viy =09V 1 0l T 4132 TmA T
at CPT I| l| ’l 02 } ;-1.6 Il {
IShort-circuit output TTgs Ve = 5.5V 2/ 1 01,02 T [-100 TmA™ T
Il current ’ I |I 03,04 I|-15 Il-ﬁﬁ } l
[Supply current IIce IVec = 5.5V, Viy =0V 3/ 1 01,02 1 U 27 T A ]
| | | R L
[Maximum count cpo  ITmax Wee = 4.5V, CL = 50 pF 210% T | 301 | MHz T
I| frequency at input FpT l! IIRL = 2 k@ I 01,02 T 151 : |
[ ] 1
|Maximum input A [ fMax [Vec = 5.0 V, C_ = 50 pF #10% | [ T ' MHZ T
I| count frequency } {RL = 2 kQ 103,08 | 29| I |
| ! | | |
[Propagation deTay time, [tp| Wee = 5.0V, C_ =50 pF =103 T ] ] ] T
l Tow to high, A to Q¢ : g} {RL =2k } 03,04 !I 3 } 74 ; ns }
TPropagation delay time, Itka IVCC = 5.0 V, T = 50U pF ¥I0% 1 1 T ! T
II high to Tow, A to Q¢ : __} IIR|_ = 2 k { 03,04 , 3 { 81 : ns Il
[Propagation deTay time, Ttp p2 Wee = 5.0V, C_ =50 pF 2102 T 03 1 [ 52 1 T
i Tow to high, B to Qp } }RL = 2 kR { o7 IF 3 { 78 ; ns =
IPropagation deTay time, [tpp 2 Wee = 5.0V, C_ =50 oF 2102 T 03 1 7% | T
} high to Tow, B to Qp ; ;RL = 2 ko [ 0% T 3178 71 ns |
] | ] |
IPropagation deTay time, Ttp 3 Wee = 5.0V, C =50 pF #10% | ] | I I
= Tow to high, CPO to Qp : 5/ {RL =2 ka { 01,02 } 3 1100 lI ns |
I !
IPropagation deTay time, [tpy Wee = 5.0V, T =50 pF #102 | | | T
II high to low, CPO to Q» I _; =R|_ = 2 kQ ; 01,02 { 3 II107 I' ns |
!
[Propagation deTay time, Ttp na Wee =5.0V, T =50 pF 2I10Z T 0T ] 138 1 T
II low to high, CP1 to Q3 I IRL = 2 kQ I 7] 3 !I 78 Il ns {
[Propagation deTay time, I|tppLa IVec = 5.0V, C_ = 50 pF 102 T 01 1 [ 62 1 T
lI high to Tow, CP1 to Q3 ; !RL = 2 ko ]| 02 Il 3 [IIIU ; ns =
[Propagation deTay time, Ttp ps Ve = 5.0V, C = 50 pF #10% | I | ! T
{ Tow to high, load to Q ; IIRL = 2 k { 01,02 II 3 l 46 Il ns }
IPropagation deTay time, [tpy 5 IVec = 5.0V, C_ = 50 pF £10Z 1 | ] T
; high to low, load to Q { IRL = 2 ko } 01,02 { 3 } 65 } ns {
[Propagation deTay time, [tpy e IVee = 5.0V, C_ = 50 pF £10% | [ [ | T
I high to Tow reset to Q II IIRL = 2 k0 { 02 ; 3 I' 46 ; ns }
1/ Input B (CP1) is connected to Qa (Qp) during the Vo test.
2/ Not more than one output should be shorted at a time.
3/ Icc is measured with all outputs open, both Ro inputs grounded following momentary
- connection to 4.5 V and all other inputs grounded.
4/  When testing tpyrq or tp_y;, the Qa pin shall be connected to the input B pin.
5/  When testing tpy 3 or tp y3, the Qg pin shall be connected to the CP1 pin.
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3. REQUIREMENTS

3.1 Detail specification. The individual item requirements shall be in accordance
with MIT-M-38510, and as specified herein.

3.2 Design, construction, and physical dimensions. The design, construction, and
physicaT dimensions shall be as specified in MIC-M-38510 and herein.

3.2.1 Terminal connections and logic diagrams. The terminal connections and logic
diagrams shall 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. 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 qualifying activity and agent activity {DESC-ECS) as a
prerequisite for qualification. Al1 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 MIC-M-38510 and 6.4 herein.
3

.4 Electrical performance characteristics. Unless otherwise specified, the
electrical performance Characteristics are specified in table I, and apply over the
full recommended case operating temperature range.

3.5 Electrical test requirements. The electrical test requirements for each
device CTass 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 Tn microcircuit group number 12 (see MIL-M-38510, appendix E).

TABLE 11. Electrical test requirements.

| parameters (method 5005)
|

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

T [ Subgroups (see table III} |
| MIL-STD-883 | ]
| test requirements [ Class S [ Class B i
| | devices | devices |
Tinterim electrical parameters | 1 [ T |
| (pre burn-in) (method 5004) | | {
| | |
TFinal electrical test parameters ri=,z2.3,7,9, 11¥,2,3,7,9 [
| (method 5004) 110,11 | ;
| [ |
TGroup A test requirements 11.72,3,7,8, 111,72,3,7,8,9, 1
|  (method 5005) 19,10,11 110,11 }
| | |
TGroup B test requirements 11.2.3,7.8, 1 W/K |
| (method 5005) subgroup 5 E9,10,11 1 }
| |
[Group C end-point electrical [N/7R T1,2Z2,3 |
| parameters (method 5005) | } }
| | ‘
TEdditional electrical subgroups for T N7K TN7K I
| group C periodic inspections | } %
| |
TGroup D end-point electrical 1.,72,3 11,&,3 :

|

| I |
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4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling and ins ection. Sampling and inspection procedures shail be 1in
accordance wif% NIT-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 shaTll 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 or E, 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, except interim electrical parameters test prior to burn-in is optional at
the discretion of the manufacturer.

¢c. The percent defective allowable (PDA) shalil be as specified in MIL-M-38510.

4.3 Qualification inspection. Qualification inspection shall be 1in accordance
with MIT-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 4.4.43),

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 1I
of method 5005 of MIL-ST0-883 and as follows:

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

b. Subgroups 4, 5, and 6 of table I of method 5005 of MIL-STD-883 shall be.
omitted.

4.4.2 Group B inspection. Group B inspection shall be in accordance with table II
of method 5005 of MIE-SID-883. Electrical test requirements shall be as specified in
table II herein.

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

a. End-point electrical parameters shall be as specified in table II 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 4, or
equivalent.

(2) Tp = +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.

4.4.4 Group D inspection. Group D inspection shall be in accordance with table IV
of 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. Al] voltages given are referenced to the microcircuit
ground terminal. Currents given are conventional and positive when flowing into the
referenced terminal.




Device type 03
Cases A, B, C and D

IN- IN- OUTPUTS
PUT PUT
vec RofR) Ro(l) B A Qp
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Device type 04
Cases A, B, C and D

IN- IN- OUTPUTS

Vcc Ro(2) Rp(l) 8 A Qa Qp

MZH"H'OUSLF!—H _fra} sl lizi dnjfiol o lis |
— 4 b
Rol(2) Rgll) B A Qa Rg(2) Ro(l) B A Qa
Rg(l) Qp Qp
R9(2) Qc QB Qc Q9
1 — = |
1112 3 4 5 6 7 i 2 3 4 5 6 I4
Rg (I} NC Rgl(2) Qc Qg NC GND NC NC NC Q Q NC GND
e B,
OUTPUTS OUTPUTS
Device types 01 and 02
Cases A, B, C, and D
Vee MR Qz Dz D) @ CPo
A rirrl
14 13 12 Il 10 9 8
| 2 3 4 5 6 7
PL Q2 Dz Do Qo CP GND
FIGURE 1. Terminal connections (top view).
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Device type 04

( Case 2)

FIGURE 1. Terminal connections (top view) - Continued.
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Device type 01

Do 0, D, D3
(13) I~ 4) (t0) (3) I(ll)
1
g > T
L
I A
—{osealy | L osoa— t+{ssoale] Jusca
Cho (8) B = B - BN - -
—K?Q KRrpQ KRy @ KrpQ
&Py (6)
(5) (9) (2) (12)
Qo Qi Q2 Qs
Vec=PIN 14
GND=PIN 7
() =PIN NUMBERS
Device type 02
Do D, D2 D3
(13) ~ (4) (10) (3) (1
) -
PL
P [b i | tj |
1450 Qq JSoq JS0bq J50q
CPO(S) —OK . r-O B _ Q ~
—{XRp —KRp K RnQ KRrpQ
& (6)
]
= (5) (9) (2 (i2)
VCC =PiN 14 Qo Q) 2)2 Q3
GND=PIN 7
() = PIN NUMBERS
FIGURE 2. Logic diagrams.
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DEVICE TYPE 03

)
J Q
INPUT —abCK
A
K
J
'EJ Q
INPUT
8 %
J Orf—
———abCK
|__ )
]s Q
b CK
R @
Ro(n—}ﬂ B

FIGURE 2. Logic diagrams - Continued.

1

DEVICE TYPE 04

INPUT
A —pCK
K
J Q
INPUT
B DCK
K
*’—j ‘
' J Q
pCK
K
| J Qf
CK
K
o =
Ro (2)—

Q¢
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Device type 01 Device type 02
OUTPUT : ouTPUT
COUNT COUNT

% O O Q4 o Q G O

0 L L L L 0 L L L L

1 L L L H 1 L L L H

2 L L H L 2 L L H L

3 L L H H 3 L L H H

4 L H L L 4 L H L L

5 L H L H 5 L H L H

6 L H H L 6 L H H L

7 L H H H 7 L H H H

8 H L L L 8 H L L L

9 H L L H 9 H L L H
10 H L H L

11 H L H H

H = high level, L = low level 12 H H L L
NOTE A: Output Q connected 13 H H L H
to clock-2 input 14 H H H L

' 15 H H H H

H = high level, L = Jow level
NOTE A: Output Q, connected

to clock-2 input.

FIGURE 3., Truth tables.

12
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Device type 03

BI-QUINARY (5-2)

Device type 04

COUNT SEQUENCE

(See note A) (See note B) {See note)
QUTPUT OUTPUT OUTPUT
COUNT ) COUNT
% Q% O 0 % % O COUNT| Qp QO Qp Q4
0 L L L L 0 L L L L 0 L L L L
] L L L H 1 L L L H 1 L L L H
2 L L H L 2 L L H L 2 L L H L
3 L L H H 3 L L H H 3 L L H H
4 L H L L 4 L H L L 4 L H L L
5 L H L H 5 H L L L 5 L H L H
6 L H H L 6 H L L H 6 L H H L
7 L H H H 7 H L H L 7 L H H H
8 H L L L 8 H L H H 8 H L L L
9 H L L H 9 H O OH L L 9 H L L H
10 H L H L
R H L H H
12 H H L L
13 H H L H
14 H H H L
15 H H H H
RESET/COUNT FUNCTION TABLE RESET/COUNT FUNCTION TABLE
RESET INPUTS » QUTPUT RESET INPUTS OUTPUT
Roy Roz) Ro(y Ry | B % B W Roa1) Ro) ] @ % % G
H H L X L L L L H H L L L L
H H X L L L L L L X COUNT
X X H H H L L H X L COUNT
X L X L COUNT
L X L X COUNT
L X X L COUNT NOTE: Output QA is connected to
X L L X COUNT input B.
NOTES:

A. Output QA js connected to input B for BCD count.
B. Output QD is connected to input A for bi-quinary count.

FIGURE 3.

13

Truth tables - Continued.
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Device types 01 and 02

- vVee _ o o
Ri R3 R3S R3 R3
14 12
I3
I 9 |
10
4 6 "
3 5 .____I
|
2
8 7
Rzg
CLOCK
-
GND
-

NOTES :

1. R1 = 4.7Q.

2. R2 = 27Q.

3. R3 =1 kQ.

4, CLK = 100 kHz.

5. VCc = 5.0 V minimum
6. 50% duty cycle

FIGURE 4, Burn-in and life test circuit.

14
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DEVICE TYPE 03

Vee
o . . . .
(SEE NOTE 3)
R R2 R2 Rp R2
|>--———1
Vec  Q9a INPUT Qg Qc Qp
GND
INPUT
A Roll  Rold  Ro(n) Rg(2
cP
O——AM—
Ry B
DEVICE TYPE 04
Vee
o . . . R
(SEE NOTE 3)
mo 3R "2 $Re 3R
9 <
lb——l
Vee Qa INPBUT Qg Q¢ Qp
GND
INPUT
A Ro“) R°(2)
cP
o———AN———
R 1

NOTES:
1. CP = 100 kHz *50% square wave; duty cycle = 50 +15%; VIL = -0.5 V minimum

to +0.7 V maximum; VIH = 2.0 V minimum to 5.5 V maximum.
R =ZM2hmﬂmmﬂ,R2=1.0kﬂtuﬂ,R3=2K1ﬂ0%

VCc shall be high enough to insure that 5.0 V minimum is present at VCC
device terminal.

FIGURE 4. Burn-in and 1ife test circuit - Continued.
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%
INPUT Vce=3.0vV ¢ .
ouT
Q PUT
SW2 A Vee =50V
=
. 7
PULSE
GENERATOR S =D r—=j-—=--
2 8 | R =2k§1+5%
(SEE NOTE 1) i
Ro(l) 1 |
_L TEST QA : 1
= CONDITIONS [JR9(®) 44 i (SEE NOTE2)| 1
PER Ry ac : I C =50pF£10% :
SEE NOTE 3
TABLE I Rg@ 90 } L (seenotes) L
'
L _ LOAD CIRCUITI _ |
—J_— _1'_ LOAD CIRCUIT 2 ~:
- SAME AS LOAD CIRCUIT i,
TEST SWITCH POSITION - - - - —
Swi | sw2 I ™ (oAD CIRCUIT 3 —!
F MAX I | CLOSED LSAME AS LOAD CIRCUIT T
AtoQc| 1 |crosep ouTPUT C - - -_-.-=C
D
BTOQ 2 OPEN o 1 ; LOAD CIRCUIT 4
° LSAME AS LOAD CIRCUIT |

TEST CIRCUIT

FIGURE 5. Switching time test circuit and waveforms for device type 03 - Continued.
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- - — = =-3V%.2V
-—=---0Vt.2V
B 3vt.2v
|.3v-\¢tsv
- o~ ————0vzt.2V
|

Cc
teLny 1o —sitpuL
|
i Vo
1.3V 1.3V
s
V
D oL
VOLTAGE WAVEFORMS
NOTES:
1. The pulse generator has the following characteristics: vgen =3V, tr < 15 ns,
te < 6 ns, t. = .5 us, PRR =1 Miz, Zout = 50Q.
2. A1l diodes are IN3064 or equivalent.
3. CL includes probe and jig capacitance.
4. Voltage values are with respect to ground terminal.
5.

F maximum: tr' = tf < 6 ns.

FIGURE 5. Switching time test circuit and waveforms for device type 03 - Continued.
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SuT
INPUT Vec=50V ¢ -
OUT:
Q PUT
?? Vee=5.0V
Sw2 r—=]-— - -
' | Ry =2kf145%
SwWi J '
PULSE 2 QA : i
GENERATOR QB 1 (SEE NOTE2)] 1
~ [ C, =50pF £10%| |
Qc L P '
(SEE NOTE 1) TEST Ro(h) ap ' L (seenotes) L |
1 CONDITIONS Ro(2) v T
= PER L LOAD CIRCUIT | _
TABLE I -L- _,'_ LOAD CIRCUIT2 -}
LSAME AS LOAD CIRCUIT 1)
™~ {oabcircuits~ —{
L_'s AME AS LOAD CIRCUIT 1 |
ouTPUT - - -_-C
D ™~ Loapbcircurr & |
TEST |SWITCH POSITION LSAME AS LOAD CIRCUIT |,
SWI Sw2
F MAX ] CLOSED
ATO Q¢ 1 CLOSED
B 70 Qp 2 OPEN
TEST CIRCUIT
FIGURE 5. Switching time test circuit and waveforms for device type 04 - Continued.
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—_—————-3V$.2V

-———--—0Vv2Vv

|
OuUT- / ’
PUT

¢ l
tm.uz—i"'t
|
ouT-
PUT:
D
VOLTAGE WAVEFORMS
NOTES:
1. The pulse generator has the following characteristics: vgen =3V, t. < 15 ns,
te< 6 ns, tp = .5 us, PRR £ 1 MHz, Zout = 50Q.
2. Al1 diodes are 1N3064 or equivalent.
3. CL includes probe and jig capacitance.
4. Voltage values are with respect to ground terminal.
5.

'I:' maximum: tr = tf < 6 ns.

FIGURE 5. Switching time test circuit and waveforms for device type 04 - Continued.
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(Device 02 only)

1/ Case chins not referenced are NC.

Z/ Input T shall be connected to Qo during the VgL test.

3/ Ijp Yimits are as follows:

T { Min7Wax TimTts for circuits {

|

| Test T B 1 C [} E T |2 T

| I | ] | |

T I I T I T

,IILI }-320/—800 uA :-180/—410 uA :-280/-760 nA :-120/-360 uA {

T ] T T T T

IIIL4 }-160/-400 uA =-150/-380 A {-160/—400 A |-120/-360 uA |
| |

T T T i I T

;IILS I-I.O/-2.4 mA ‘-1.2/-2.6 mA :-0.6/-1.6 mA 1-1.0/-2.4 mA |

I

T T T | I T

IT1Le 1-0.4/-1.4 mA |-1.2/-2.6 mA 1-0.8/-2.8 mA (Device 01 |-1.3/-3.2 mA [

| } :(Device 01) :only) {(Device 01 only)}

|

I | 1 I | T

{ | = .62/-1.35 mA|-0.4/-1.4 mA (Device 02 : .65/-1.6 mA :

|
| | | | |

(Device 02) Ion]y)

A
B

3.0 V min.
0.0 V or GND.

Only a summary of attributes data is required.

Output voltages shall be either:
a. H> 1.,5%Y
b. L < 1.5%V

If proper setup is achieved from previous test and conditions, no additional
setup is required. (See figure 5). When testing tpHL3 or tpLH3, the Qp
pin shall be connected to the CPT pin.

The fypx minimum 1imit is the frequency of the input pulse. Outputs shall be
monitored and shall be observed to toggle per the truth table for that device
type. Recommended operating conditions (particularly for tp(IN)) shall be
observed.

Setup to count 3 (Qp = 1, Q3 = 1, Q2 = 0, Q3 = 0) by either:

a. Serial up-count (3 clock pulses; PL high).
b. Parallel load to count 3 (Dp=1, D3=1, D2=0, D3=0; following data
setup as shown, make PL tow, then high).
Following the above setup, apply clock pulse to CPO (PT high) for test. (See
figure 5, connect Qg to %ﬁT.)

Setup to count 7 (Qg=1, Q1=1, Q2=1, Q3=0) by either:

a. Serial up-count (7 clock pulses; PL high).
b. Parallel load to count_7 (Dp=1, D;=1, D2=1, D3=0; following data
setup as shown, make PL low, then high).
Following the above setu% apply clock pulse to CPO (PT high) for test. (See
figure™5, connect Qg to BT.)
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Setup to count 6 (Qg=0, Q1=1, Q2=1, Q3=0) by either:

a. Serial up-count (3 clock pulses at CPI, PL high).

b. Parallel load to count 6 (Dg=0, D;=1, D2=1, D3=0; following data
setup as shown, make PT low, then high).

Following the above setup, apply clock pulse to CPT (PL high) for test.

(See figure 5).

Setup to count 8 {for device type 01) (Qp=0, Q1=0, Q2=0, Q3=0) or count 14
(for device type 02) (Qg=1, Q1=1, Q2=0, 83=1) by either:

a. Serial up-count (4 clock %y1ses at CP1 for device type 01; 7 clock pulses at
CPT for device type 02; PL high).

b. Parallel load to count 8 (Dg=0, D=0, Dp=0, D3=1) for device type Ol
or count 14 (Dp=0, Dy=1, Dp=1, D3=1) for device type 02; following data
setup as shown, make PT 1ow, then high).

Following the above setup, apply clock pulse to TPI (PL high) for test.

(See figure 5).

The maximum 1imit for device type 01 is 29 ns, 02 is 60 ns.

The maximum limit for device type 01 is 40 ns, 02 is B85 ns.

The output under test must be set to logical 0 previous to test. This may be done
by setting MR low, then high, or as follows: Dy = low followed by pulse on PL.
Set D, = high, pulse on PL to run test. (See figure 5).

The output under test must be set to logical 1 previous to test. This may be done
by setting D, = high followed by pulse on PL. Set D, = low, pulse on PT to run
test. (See ?igure 5).

The maximum timit for device type 01 is 38 ns, 02 is 78 ns.
The maximum timit for device type 01 is 52 ns, 02 is 110 ns.
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See footnotes at the end of device type 03.
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Case 2 pins not referenced are NC.

Apply 4.5 V pulse, then ground prior to taking measurements to set device in the

desired state.
Apply two pulses after Ro {(reset) pulse.
Apply one pulse after Ro (reset) pulse.

IjL limits are as follows:

| I Min/Max Timits for circuits T
] ] |
| Test T A [ B I o I E ! F |
| | | I | | |
| I | | I ] |
iIILl !-120/—360 uA I-30/-400 uA {-30/-400 uA I-120/-360 uA }-120/-360 uA
T I ] ]

1112 |-0.5/-2.0 mA |-1.0/-2.4 mA |-1.0/-2.4 mA |-0.5/-2.0 mA -1.0/-2.4 mA

| | | ]

| | i |

‘IIL3 ‘-0.4/-1.6 mA ‘-1.4/-3.2 mA =-1.4/-3.2 mA |-0.8/-3.2 mA l-0.8/-3.2 mA
Ios 1imits for circuit C are -30/-130 mA.

Only a summary of attributes data is required.

A =3.0V minimum, B = 0 V or GND.

Output voltages shall be either:

a. H»> 1.5V,

b. L < 1.5 V.

fMax minimum limit specified is the frequency of the input pulse. The output

frequency shall be one-half of the input frequency.

When testing tpyL1 or tpLH1l. the Qap pin shall be connected to the input B

pin.

Momentary 3.0 V (min), then ground.

35

Maintain ground for measurement.
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5. PACKAGING

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

6. NOTES

6.1 Intended use. Microcircuits conforming to this specification are intended for
original equipment design applications and lTogistic 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 1ot 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
contracting activity in addition to notification to the qualifying
activity, if applicable.

e. Requirements for failure analtysis (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 carriers, lead lengths, or lead forming, if
applicable. These requirements shall not affect the part numher. \Unless
otherwise specified, these requirements shall not apply to direct purchase
by or direct shipment to the Government.

h. Requirements for "JAN" marking.

6.3 Abbreviations, symbols, and definitions. The ahbhreviations, symbols, and
definitTons used herein are defined in MIL-M-38510, MIL-STD-1331, and as follows:

GND- - - - = - = = = - - - Ground zero voltage potential.
IIN- = = = = = = = = = = = Current flowing into an input terminal.
VIN- = = = = = =~ = = = - - Voltage level at an input terminal.

6.4 Logistic support. Lead materials and finishes (see 3.3) are interchangeable.
Unless otherwise specified, microcircuits acquired for Government Togistic 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 helow is presented for the
convenience of users. Microcircuits covered hy 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 reliabilfty 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
01 54L 5196
02 5415197
03 541.5290
04 5415293
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6.6 Manufacturers'

designators.

MIL-M-38510/320C

Manufacturer

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

TABLE I1V. Manufacturers' designations.

| [ Circuit I
| Device T 1LY | B | C | |4 1 F [
| type T  Texas [ Signetics [National Semi- | Motorola 1 Fairchild 1T
| | Instrument | Corp. Iconductor Corp.| Inc. ISemiconductorl
[ 01 1 [ X ] X | | X |
| 02 | | X | X | X | X |
| 03 | X | X | X | X ] X

| 04 | X | X | X | X | X

| | | | i | |

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.

Custodians:
Army - ER
Navy - EC
Air Force - 17

Review activities:
Army - AR, MI
Navy - 0S, SH
Air Force - 11,
DLA - ES

19, 85,

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

Agent:
DLA - ES

009982

99

40

Preparing activity:
Air Force - 17

(Project 5962-0774)
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