MIL-M-38510/2E

24 December 1974
SUPERSEDING
MIL-M-0038510/2D(USAF)
15 October 1973 and
MIL-M-38510/2C

7 November 1972

MILITARY SPECIFICATION
MICROCIRCUITS, DIGITAL, TTL, FLIP-FLOPS, 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, TTL,
bistable logic microcircuits. Three product assurance classes and a choice of case outline/lead
finish are provided for each type and are reflected in the complete part number.

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

M38510 /002 T T T T
Military Detail Device Device Case Lead
designator specification type class outline finish

(1.2.1) (1.2.2) (1.2.3) (3.3)
1.2.1 Device type. Device type shall be as shown in the following:

Device type Circuit
01 Single J-K master-slave flip-flop
02 Dual J-K master-slave flip-flop, no preset
03 Dual J-K master-slave flip-flop, no preset
04 Dual J-K master-slave flip-flop
05 Dual D-type edge-triggered flip-flop
06 Single edge-triggered J-K flip-flop
07 Dual D-type edge-triggered flip-flop, buffered output

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

1.2.3 Case outline. The case outline shall be designated as follows:
Letter Case outline, MIL-M-38510, appendix C

A F-1 (14-pin, 1/4" x 1/4", flat pack)
B F-3 (14-pin, 1/8" x 1/4", flat pack)
(o D-1 (14-pin, 1/4" x 3/4", dual-in-line)
D F-2 (14-pin, 1/4" x 3/8", flat pack)
E D-2 (16-pin, 1/4" x 7/8"", dual-in-line)
F F-5 (16-pin, 1/4" x 3/8", flat pack)
1.2.4 Absolute maximum ratings.
Supply voltage range- - - - - - - - - - - - -0.5t0 7.0 Vdc
Input voltage range - - - - - - - - - - - - -1.5 Vdc at -12 mA to 5.5 Vdc
Storage temperature range - - - - - - - - -65° C to 150° C
Maximum power dissipation per
flip-flop, Pp- - = - - - = = = =« - - . = 110 mw 1/
Lead temperature
(soldering, 10 seconds) - - - - - - - _ _ 300°C
) . . o _ [0.09°C/mW for flat packs
Thermal resistance, junction to case 9JC = {O. 08° C/mW for dual-in-line pack
Junction temperature -~ - - - - - - « - . . Ty = 175°C
1/ Must withstand the added Pp due to short circuit condition (e. g. I0s) at one output for 5 seconds
duration.
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1.2.5 Recommended operating conditions.

Supply voltage - - - - - - ------=<--- 4.5 Vdc minimum to 5.5 Vdc maximum
Minimum high level input voltage - - - = = - - 2.0 Vde
Maximum low level input voltage - - - - - - - 0.8 Vdc
Normalized fanout (each output) 1/ - - - - - - 10 maximum
Ambient operating temperature range - - - - = -55°C to 125°C
Input set .p time
Device type
01,02, 03,04 ------~-~=~===-~--~ > clock pulse width
05, 06, 07T~ = = = = = = =« = = = = = = = == “20 ns minimum
Input hold time
Device type
01, 02, 03, 04, - - - - - - - == - - - ==~ 0
05, 06, 07- -~ -=--===cmo=m-cm-- 5 ns minimum

2. APPLICABLE DOCUMENT

2.1 The following document, of the issue in effect on date of invitation for bids or request for
proposal, forms a part of this specification to the extent specified herein.

SPECIFICATION
MILITARY
MIL-M-38510 - Microcircuits, General Specification for.

{Copies of specifications, standards, drawings, and publications required by suppliers in con-
nection with specific procurement functions should be obtained from the procuring activity or as,
directed by the contracting officer.)

3. REQUIREMENTS

3.1 Detail specification. The individual item requirements shall be in accordance with

MIL-M-38510, and as specified herein. In the event of conflict between MIL-M-38510 and this detail
specfication, this detail specification shall govern.

3.2 Design, construction, and physical dimensions. The design, construction, and physical dimen-
sions shall be as specified in MIL-M-38510, and herein.

3.2.1 Logic diagram and terminal connections. The logic diagram and terminal connections shall
be as specified on figure 1.

3.2.2 Truth tables and logic equations. The truth tables and logic equations shall be as specified
on figure 2,

3.2.3 Schematic circuit. The schematic circuit shall be as specified on figure 3.

3.2.4 Case outlines. Case outlines shall be as specified in MIL-M-38510 and in 1.2. 3 herein.

3.3 Lead material and finish. Lead material and finish shall be in accordance with MIL-M-38510.

3.4 Electrical performance characteristics. The electrical performance characteristics are
specified in table I, and apply over the full recommended ambient operating temperature range, un-
less otherwise specified.

3.5 Rebonding. Rebonding shall be in accordance with MIL-M-38510.

1. Device will fanout in both high and low levels to the specified number of I1,1/Ijy1 inputs of the
~ same device type as that being tested.
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TABLE 1. Electrical performance characteristics.

Limits
Device
Test Symbol Conditions 9/ type Min | Max | Units
High-level output voltage Vou Vee = 4.5V, Al} 2.4 | --- Volts
IOH = -400 uA
Low-level output voltage VoL Vee = 4.5V, IgL, = 16 mA All 0.4 | Volts
Input clamp voltage Vic Voo =45V, Igp, = -12 mA All -1.5 | Volts
Tp = 25°C
Low-level input current L1 vec=5.5V 01,03,03, | -0.7 [-1.6 | mA
VIN=0.4V V/ 04, 05, 06
07 0.5 |-1.6 | mA
Low-level input current Ina Vee =55V 01,02,08, {-1.4 (-3.2 | mA
Vpy = 0.4V 2/ 04, 05
(124 -1,0 [-8.2 TmaA
Low-level input current L3 Voo = 5.5V 01,02,08, |[-0.7 [-3.2 [maA
Vg = 0.4V ¢/ 04
Migh-level input current It Vee =585V All 0 40 uA
VIN = 2.4V 5/
High-level input current Im2 Vee=5.5V All 0 100 | uA
Viy = 5.5V 5/
High-level input current Img Vec=5.5V All 0 80 nA
H "»’mc= 2.4V §/
High-level input current Iy Vee=5.5V All 0 200 |uA
: VIN=5.5V 3/ 1/
High-level input current Itns Vee=5.5V 01,02,03,04{-850 | -50 [uA
Vin=2.4V1/8/ 05,07 0 120 {pA
High-level input current I1He Ve =55V 05, 07 0 300 LA
VIN=5.5V 8/ '
Short-circuit output current Ios vece:= 5.5V All -20 |-57 |mA
ViN=0 &
Supply current per device 1 Vee =585V 01 30 ImA
cc VN =5V 0%, 03,04 T4
Maximum clock frequency IMAX 01,02,08, [ 5 MHz
04, 05, 07
06 1.5
Propagation delay to high logic tpLH 01,02, 03, 5 30 (ns
level (clear or preset to output) 04, 05
08 il [:H]
o7 3 3
Propagation delay to low logic tpHL Ve =5V 01,02, 03, 5 50 |ns
level (clear or preset to output) CL = 50 pF minimum 04, 05
RL = 390 0 5% 06 5 02
o7 5 39
Propagation delay to high logic t 06 5 82 |ns
level (clock te output) PLH 01, 02, 03, -1 30
04, 05
[ L) 31
Propagation delay to low logic tpHL 06 5 682 ns
level (clock to output) 01, 02, 03, 5 50
0:7,795
5

1/ Input condition - J or K for device types 01, 02, 03, 04, 06, and preset or D for device types 05 and 07, and

~ clock, clear or preset for device type 08,

2/ Input condition < Clock for device types 01, 02, 03 and 04, and clear or clock for device types 05 and 07.

’g/ Input condition - Clear or preset for device types 01, 02, 03, 04, 05, 06 and 07 and clock for device types 05

and 07.

4/ Nor more than one output should be shorted at a time.

5/ Input condition - J or K for device types 01, 02, 03, 04, 06, and D for device types 05 and 07, and clock for

" device type 06.

6/ Input condition - Clear or preset for device types 01, 02, 03 and 04.

7/ Input condition - Clock for device types 01, 02, 03, and 04.

' Input condition - Clear for device types 05 and 07.
See table III for complete terminal conditions.

| w0l ot -3
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3.6 Electrical test requirements.

for the applicable device type and device class.

Electrical test requirements shall be as specified in table III
The subgroups of table III which constitute the

minimum electrical test requirements for screening, qualification, and quality conformance by
device class are specified in table II. (Subgroups 7 ind 8 testing requires only a summary of

attributes data.)

TABLE II. Electrical test requirements,

MIL-STD-883 Subgroups (see table III)
Test requirements
Class A Class B Class C
devices devices devices
Interim electrical parameters
(Pre Burn-In) (Method 5004) 1 1 Not reqd
Final electrical test parameters )
{Method 5004) 1*,2,3.7.8, 9! 1+, 2 3,17,9 1, "7
Group A test requirements 1, 2, 3,1, 8, 1, 2,3, 17,9 1, 2,3, 17,9
(Method 5005) 9, 10, 11
Group C end point electrical
parameters (Method 5005) 1, 2, 3 1, 2, 3 1
Additional electrical subgroups for
Group C periodic inspections None 10, 11 None

* PDA applies to subgroup 1 (see 4.3(h)).

3.7 Marking. Marking shall be in accordance with MIL-M-38510 and 1.2 herein. At the option
of the manufacturer, the following marking may be omitted from the boay of the microcircuit, but
shall be retained on the initial container:

(a) Country of origin.

4. PRODUCT ASSURANCE PROVISIONS,

4.1 . angd ins jon. Sampling and inspection procedures shall be in accordance with
MIL-M-38510 and Method 5005 of MIL-STD-883 except as modified herein.

4.2 Qualification inspection. Qualification inspection shall be in accordance with MIL-M-38510.
Inspections to be performed shall be those specified herein for groups A, B, and C inspections
(see 4.4.1, 4.4.2, and 4.4.3). After qualification of one or more electrically and structurally
similar types with a single lead finish, other lead finishes of the same case outline may be qualified
by submitting a single type in the qualified case outline to the group B, subgroup 3 test and the
group C, subgroup 1. 3. and 4 test.
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4.3 Screening. Screening shall be in accordance with Method 5004 of MIL-STD-883, and shall be
conducted on all devices prior to qualification and quality conformance inspection. The following
additional criteria shall apply:

(a) Test samples for the group B bond strength test specified in Method 5005 of MIL-STD-883
may, atthe manufacturer's option, be randomly selected immediately following the
internal visual (precap) inspection and prior to sealing (see 4. 4. 2(b)).

(b) Temperature cycling (Method 1010 of MIL-STD-883).

(1) Omit seal test as post-test measurement.

(c) Thermal shock (Method 1011 of MIL-STD-883), when substituted for temperature cycling.
(1) Omit seal test as post-test measurement.

(d) 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) T, = 125° C minimum,

(e) Reverse bias burn-in and interim electrical test in accordance with 3.1. 10 of Method 5004
of MIL-STD-883 may be omitted.

() Interim and final electrical test parameters shall be as specified in tablell, except interim
electrical parameters test prior to burn-in is optional at the discretion of the manu-
facturer, '

(g) External visual inspection shall not include measurement of case and lead dimensions.

(h) Percent defective allowable (PDA) - The PDA is specified as 5 percent for class A
devices and 10 percent for class B devices based on failures from group A, subgroup 1
test after cooldown as final electrical test in accordance with method 5004 of
MIL-STD-883, and with no intervening electrical measurements. If interim electrical
parameter tests are performed prior to burn-in, failures resulting from pre burn-in
screening may be excluded from the PDA. If interim electrical parameter tests prior
to burn-in are omitted, then all screening failures shall be included in the PDA. The
verified failures of Group A, subgroup 1 after burn-in divided by the total number of
devices submitted for burn-in in that lot shall be used to determine the percent de-
fective for that lot, and the lot shall be accepted or rejected based on the PDA for the
applicable device class.

4.4 Quality conformance inspection. Quality conformance inspection shall be in accordance with
MIL-M-38510.

4.4.1 Group A inspection. Group A inspection shall consist of the test subgroups and LTPD
values shown in table I of Method 5005 of MIL-STD-883 and as follows:

(a) Tests shall be as specified in table II.
(b) Subgroups 4, 5, 6, 7, and 8 of table I of Method 5005 of MIL-STD-883 shall be omitted.

4.4.2 Group B inspection. Group B inspection shall consist of the test subgroups and LTPD
values shown in table II of Method 5005 of MIL-STD-883 and as follows:

{a) Bond strength test may be conducted on samples collected prior to sealing (see 4. 3{a)).

4.4.3 Group C inspection. Group C inspection shall consist of the test subgroups and LTPD
values shown in table III of Method 5005 of MIL-STD-883 and as follows:

(a) End point electrical parameters shall be as specified in table II.

(b) Subgroups 7 and 8 shall be added to the group C inspection requirements for class B
devices and shall consist of the tests. conditions, and limits specified for subgroups
10 and 11 of group A.
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Device type 01

Cases A, B, and D Case C

VCC PRESETCLOCK K3 K2 KI Q

[qppisipeynyioyyoyts
1

»

|
| 21314 ]l5(1l6lt7
NC CLEAR J1 J2 J3 @ GND

OF,

OJONO)

KI CLOCK PRESET Ve CLEAR NC  JI

Device type 02
Cases A, B, and D Case C

K Q g Fs)

J 8 o GND J Q@ GND K @
@@ap@ ooioinioola
i

Q @ o] Q
CLEAR CLEAR

KK K CLOCK

POOOOO O

CLOCK CLEAR K Vg CLOCK CLEAR J CLOCK CLEAR K Voo CLOCKCLEARY

Device type 03

Case C

VCC CLEAR CLOCK X CLEAR OLOCK J

a3l [nol{s s
J CLOCK K KCLOCK J
F LEARO CLEAR

{12113]]a]|5}{6]}7
J 8 Q@ K Q@ g GND

FIGURE 1. Logic diagram and terminal connections.




Device type 04

Cases E and F
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1K 19 13 GND
I RSRLRERLEORL
T

Q a

CLEAR PRESETPH

J CLOCK K

| —

1123

1 \ L)
CLOCK PRESET CLEAR

4
1]

X 20 20 u
niinwylw s
6 o
~OlPRESET CLEARD
K CLOCK J
9 6 ] [ ]
A/ C 2 2 2
CLOCK PRESET CLEAR

Device types 05 and 07

Cases A, B, and D

Case C

2
PRESETY

=l
Q 3
PRESCY
CLEAR
0O Cungx

? 2 ?
VYec CLEAR 20 CLOCK PRESET 7Q

14

T

13112

l_____‘—\ A L—-l
PRESLT
cLocwm 9

LOCH g

- x + PRLSETY 1
] ] I i | ‘-—-—1 1
OJONORORONOXOA R IIiRiBiNIBIDIE
[] \ [ 2 20 2
cLocx CLEAR Voo CLEAR cLocx 10 11 Q@ ono
CLEAR CLOCK PRESET
Cases A, B, and D Device type 06 Case C
GND 9 Vee PRESET CLOCX K2 KI LS
(;4)@ @ @ ‘ @ PIENBIDNIENDIEIE
PC:: v
\\, L) 9 lasan \ " ‘ PRESEY
PRESET ] 5
x Gl %
€LoCK
ol > ="
CLEAR
.~ J
! 1
@@@@@@@ T T
Xl  CLOCK PRESET Ve CLEAR  NC NC CLEAR 41 J2 4 T owp
FIGURE 1. Logic diagram and terminal connections - Continued.
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Device type 01

Truth table
th th+1
Q

Qn
L

[

S ol N o
Lol = B ol -

H

H | H Qn

Positive logic: Low input to preset sets Q to high-level
Low input to clear sets Q to low-level
Preset and clear are independent of clock and dominate
regardless of the state of clock or J or K inputs.

NOTES: 1. J=J1-J2- J3
2. K=Kl- K" K3
3. tp = Bit time before clock pulse.
4. tp+1 = Bit time after clock pulse,

Device types 02 and 03

Truth table
each flip-flop
tn tn+1
J K Q
L L Qn
L H L
H L H
H| H Qn

Positive logic: Low input to clear sets Q to low-level
Clear is independent of clock and dominate
regardless of the state of clock or J or K inputs.

NOTES: 1. tn = Bit time before clock pulse.
2. tp+1 = Bit time after clock pulse.

FIGURE 2. Truth tables.
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Device type 04

Truth table
each flip-flop
tn th+1
J K Q
L L Qn
L H L
H L H
H | H Qn

Positive logic: Low input to preset sets Q to high-level,
Low input to clear sets Q to low-level.
Preset and clear are independent of clock and dominate
regardless of the state of clock or J or K inputs.

NOTES: 1. tp = Bit time before clock pulse,
2. tp+1 = Bit time after clock pulse.

Device types 05 and 07

Truth table
each flip-flop

tn tn+1

-

INPUT |OUTPUT [ OUTPUT
Q

D Q
L L H
H H L

Positive logic: Low input to preset sets Q to high-level.
Low input to clear sets Q to low-level.
Clear and preset are independent of clock and dominate
regardless of the state of clock or D input.

NOTES: 1. t, = Bit time before clock pulse.
2. tp+1 = Bit time after clock pulse.

FIGURE 2. Truth tables - Continued.
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Device type 06

Truth table

tn tn* 1

Tl -
Tl i m
g)l oo 9 O

Positive logic: Low input to preset sets Q to high-level.
Low input to clear sets Q to low-level,
Preset or clear function can occur only
when clock input is low.

NOTES: 1. J=J1-J2-J%_
2. K=Kl* K Ks
3. t, = Bit time before clock pulse.
4. tnh+1 = Bit time after clock pulse.
5. If inputs J* or K* are not used they must be grounded.

FIGURE 2. Truth tables - Continued.
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Device type 01

N ' ~oVee
130N31.6KN ;—&wn 1.6KN 1{3?
- |: *5
4{ 4 IxQ
KN ‘Kﬂ "y
CLEAR oy

i inRESET

= 8
kh| akni 6k Ky

50
g

4Kk K

A\
N
5414 ' L‘% E‘“ ﬁznu
2K | 2Kkn

o GND
>
cLOCK
CIRCUIT A
—OVpy
cC
130 L6KN | fakn $aKO 4{(?1 $1300,
Q o— —oQ
1K K
n o
PRESET?‘ +o CLEAR
{ 6 4K } 4K 6K
: sKng 9K MR
K Nt
Ké > S D] 1y j;
LE
K3 2Kd ”—JH Jx
— & - ||
* GND
6
CLOCK
CIRCUIT B
FIGURE 3. Schematic circuits.
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Device type 01 - Continued.

- oV
LG cC
300§ fiskn | fakn jacn #8200
7
Q o—d L‘K__‘ —o0 Q
K lik
KoY i
6XAl 4 4 4K {4K14K
aK Kni < O

ol
[
L
L;%;
B!

[+]
CLOCK
CIRCUIT C

NOTES:
1. Circuits A, B and C are the only acceptable variations for device type 01.

2. All resistance values shown are nominal.

FIGURE 3. Schematic circuits - Continued.
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Device types 02 and 03
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—oVce
Lro CTHER

FLIP-FLOP

GND

"= TOOTHER
FLIP-FLOP

oVee
13082 L—- 0 OTHER

FLIP-FLOP

N _
1300316KN $4akn 4KNY 1.6KN
Q o~y ?-f a
IK{L Kdn aKN KN
<
CLEM.,i
= 4 ¥e 8 4
KN} 4KN2 6xN ! KN 36X 3akn m,
Jos 4 — K
4 1 lf
0 20
¢
CLOCK
CIRCUIT A
IBOQ% $16KQ %4»(&'2 g«n g}f" %
{7 '—; 7 'J
Q o —o03J
Ik K

~

FIGURE 3.

ClLOCK
CIRCUIT B
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Schematic circuits - Continued.
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Device type 04
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‘ r—oVcc
130N$LEKN §4kn akng 16kng '3 I
TO OTHER
FLIP-FLOP
Qo—4 ?—J [ ‘5
?
1 Ikh K
[
CLEARo—e $oPRESET
—— L 4 ) , 8 .»8 >
= kn| 4kN2 6KNs KN} 26K $4KN
Nt
J

}
2KN$

CLOCK

CIRCuUIT A

FIGURE 3. Schematic circuits - Continued.
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Device type 05

Vee
40 axg 16 XQ 1304
L=TO OTHER
PRESET 1 FLIP-FLOP
= _T[ —]
4xQ kg
cuaai {
= 4x Y
Y
CLOCK oy .
i ]
PTT
() TO OTHER
FLIP-FLOP
GND
- CIRCUIT A
P*Vee
g “~wi tscm{
PRESET o—q . TO OTHER
i | FLIP-FLOP
Q
ax
CLEARGy {
4% 4xQ3 16KQ 'io
cLOCK i {
- g K
4xg ]
kg TO OTNER
FLIP-FLOP
b GND

NOTES:

CIRCUIT 8

1. Circuits A and B are the only acceptable variations for device type 05.

2. All resistance values shown are nominal.

FIGURE 3.

Schematic circuits - Continued.



MIL-M-38510/2E

Device type 06

] Vee
4Kl 4KkQ IKNILEKS 1300
/"W) </77’\__< e
" "k 1K
aQ Q
— GND
aKkg|| 14k Q 4Kl 4KQ 4K S 4K
PRESE T f N * <CLEAR
: Er——f L :
e e T3 ! 3
©C x4 % K& % % 2
08
— 8 F
CLOCK ¢ - : 3

NOTE: All resistance values shown are nominal.

FIGURE 3. Schematic circuits - Continued.
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Device type 07

CLEAR - l ‘ M

-
]

cLock

x
%
4

] Y.

i
1

=

CIRCUIT A
Vee

5”1{ %Mn 3750 [R-1'V¢% 230
PRESETY ©
| 2100 l
{ Q
2
(19

. 2.
CLEAR } A
l
373 195 2
2. x| vy 1L
% )

CLOCK
-1

eoon ‘h}\
] bf .
-

CIRCUIT B

NOTES:
1. Circuits A and B are the only acceptable variations for device type 07.

2. All resistance values shown are nominal.

FIGURE 3. Schematic circuits - Continued.
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Device

TVCC =5.0V MIN

type 01

J

0—-3.0V
100 kHz MIN

50% DUTY
CYCLE MIN

K

NN Vee PRESET

Q

qcLock
L Ki ) q
K2 | CLEAR _GNO

3308
+5%

Device types 02 and 03

OVCC =50 V MIN

MIL-M-38510/2E

330 Q2
5%

CP O—
0-3.0V
100 kHz
MIN 50%
DUTY
CYCLE MIN

P

FIGURE 4.

330§l
+5%

Burn-in and life-test circuits.
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Device type 04
Q@ Vee * 5.0V MIN
3300
5%
33009
t5% ¢ |
A N 33003
D IPRESET veo] | | X5% S
L Qb 330 O
| [ 5% ¢
ggﬁv Iﬁ. CLOCK | 3:3&95E
IQQkHZ MIN i
s T X g I
CYCLE MIN l CLEAR |
| {
| |
| PRESET I
l J Q ;
T\.ﬂ CLOCK I
3 ¢} :
' | AR SND| |
L_Y __[_.
Device types 05 and 07
Vee*5.0 V MIN
33004
5% 2
< 330 Qg
== —- -“1L< 5% o
| 33009
| \chc PRESE; | 380 ::
I [ 33083
I I T
| I 330Qs
cpo- —d <
6-30V | ; 8% ¢
100kHz MIN
50% DUTY
CYCLE MIN

FIGURE 4. Burn-in and life-test circuits - Continued.
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Device type 06
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FIGURE 4. Burn-in and life-test circuits - Continued.
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OUTPUT _L o _J ouTPUT
TEST CIRCUIT

——] tp(cleor)

LPHL -——4-——1

VOLTAGE WAVEFORMS

NOTES:
1. Clear or preset inputs dominate regardliess of the state of clock or J-K inputs.
2. Clear or preset input pulse characteristics: Vgen= 3V, tg= t1 = 10 ns,
(clear) = t.p(preset) = 30 ns, PRR = 1 MHz, and Zout = 500.
L = 50 pF, minimum (CL includes probe and jig capacitance).
RL = 3900 15%.
All diodes are 1N3064, or equivalent.
When testing clear to output switching, preset input shall have a negative pulse.
When testing preset output switching, clear shall have a negative pulse (see table OI).

[= 34 I ]

FIGURE 5. Clear and preset switching test circuit and waveforms for device type 01.
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' GND Vee | INPUT
=J:= | Q Q |
TEST 0— ' | _OTEST
OUTPUT L —J OUTPUT
=
TEST CIRCUIT
U —>lige—
cLock Iy i AT V
INPUT PULSE ! , | gen
(SEE NOTE 1) !
0.7v o.rv
0
jo— Lo (clock) —e
|
!
= u —=====Vou
Q OR Q OUTPUT
¢ ! 1.8v
PHL 2 —— gy v
] i oL
'
e ! v
'PLH2 I oH
- LSV
Q orR @ outeut | ® v
VOLTAGE WAVEFORMS
NOTES:
1. Clock input characteristics for tpry, tpHL (clock to output), Vgen =3V,
t] = tg < 10 ns, tp(clock) = 25 ns, and PRR = 1 MHz. All J and K inputs
are at 2.4 V. When testing fMAX the clock input characteristics are Vgen = 3 V,
t]1 = to < 10 ns, tp (clock) = 20 ns, and PRR = see table III.
2. J=J1*J2" J3;and K= K1~ * K3.
3. All diodes are 1N3064, or equivalent.
4. Cp, = 50 pF minimum (Cg, includes probe and jig capacitance
4. RL = 3900 15%,

FIGURE 6. Synchronous switching test circuit for device type 01.
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CLEAR 0—————|CLEAR
INPUT |
GND vee

o al
| |

| |
cL | |
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|
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i

-

TEST O ‘o—— ——0TEST
ouTPUT b e e e - — — = —_— ouUTPUT

TEST CIRCUIT

0"'“" -oJ|...!.

Vi ¥—-ov

—-1 tolclear) po= Vgen

CLOCK m 5v
INPUT i 1

~ft p(clock) - —-1 FA

ourpur , *'5V
VOL

LPLHI-‘( f'"
!
OUTPUT | A8V

VOLTAGE WAVEFORMS

NOTES:

ND—I
-

DD WD

Clear inpute dominate regardless of the state of clock or J-K inputs.
Clear input pulse characteristics: Vgen = 3 V, t0 = t1 = 10 ns,
(clear) = 30 ns, PRR = 1 MHz.
11 diodes are 1N3064, or equivalent.
CL = 50 pF, minimum (including jig and probe capacitance).
RL = 3909 15%.
Clock input pulse characteristics: Vgen = 3 V, tp(clock) > 25 s,
PRR = 1 MHz.

FIGURE 7. Clear switching test circuit and waveforms for device types 02 and 03.
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TEST CIRCUIT
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CLOCK | | ]
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|
(SEE NOTET) | ‘27V 27V1-+ ——————— vgen
AT VAN h"Y
0.7vA4 Ro.7V o

l I
!

I
—— 1p(CLOCK) f————
|

— v
Q OR @ OUTPUT | OH
, 1.5V

Lppo l | VoL
|
Vv
T R OH
_ ! .5V
QOorRBouytPur /S T
VoL

VOLTAGE WAVEFORMS

NOTES:

1. Clock input characteristics for tpry, tpHL {(clock to output), Vgen=3V,

t1 = t0 < 10 ns, tp(clock) = 25 ns, and PRR = 1 MHz. All Jand K inputs

are at 2.4 V. When testing fpAX the clock input characteristics are Vgen = 3V,
t] = tg < 10 ns, tp(clock) = 20 ns. and PRR = 1 MHz.

All diodes are 1N3064, or equivalent.

CL = 50 pF minimum (including jig and probe capacitance).

RL = 3909 5%,

w W N

FIGURE 8. Synchronous switching test circuit for device types 02 and 03.
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|
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]
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|

I

I

|
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o
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J CLOCK K. )
CLEAR PRESET p- © PRESET
|
l GND Vee ' NPUT _J
L e
TEST o— | I O TEST
OUTPUT L e _ 4 OuUTPUT
=
TEST CIRCUIT
il ghe—
]
B
2.7V ! Vgen —{tgh-
CLELR 1SV 1.5V — o Vgen
INPUT RO.7V AN PRESET 217\ N | -,\/ns—v
PULSE re— iy lcieor) oy INPUT ) X 0.7V L o
GENERATOR 7
| | _ ApLMI E——I tplpreset) — Vou
H ! }
——-1tpHL|L<— Q 1.5V

S ==V OUTPUT
T , VoL ouTPUT 1.6V
‘ v VoL

VOLTAGE WAVEFORMS

NOTES:
1. Clear or preset inputs dominate regardless of the state of clock or J-K inputs.

2. Clear or preset input pulse characteristics: Vgen= 3V, t0 = t1 = 10 ns,
(clear) = tp (preset) = 30 ns, PRR = 1 MHz, and Zoyt = 50%2.
L = 50 pF, minimum (including jig and probe capacitance).
RL = 3909 15%.
All diodes are 1IN3064, or equivalent.
When testing clear to output switching, preset input shall have a negative pulse.
When testing preset to output switching, clear input shall have a negative pulse
(see table III).

DN W

FIGURE 9. Clear and preset switching test circuit and waveforms for device tipe 04.
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—9 !
CLOCK PULSE
R 24v 7 R_
CL R A A R CL
11 T
| J CLOCK K '
———ol CLEAR PRESET o—————ql )
GND vee
—_ } Q o) l —
- l -
L 1
TEST O O TEST
OUTPUT L _ ouTPUT
_?L
TEST CIRCUIT
t—e }“ “’* l"‘_ to
INPUT %b?%" : ! ]
l b vgen
(SEE NOTE 1 | 9
L ARV 27V |
5V 1.5V
0.7VA| %07V o
| |
| |
—= tp(CLOCK) f>——
[
— e ——_— v
Q OR Q OUTPUT | OH
| 1.5V
LpHL2 __:‘—"J, VoL
I
| v
LpLH2 OH
_ I L5V
Q OR G OUTPUT /
-~ VoL
VOLTAGE WAVEFORMS
NOTES:

1. Clock input characteristics for tpLy, tpHL (clock to output), Vgen = 3V,
t] = tg < 10 ns, tp(clock) = 25 ns, and PRR = 1 MHz. All J and K inputs
are at 2.4 V. When testing fMAX the clock input characteristics are Vgen = 3V,

t1 = tg < 10 ns, tp(clock) = 20 ns, and PRR = see table III.
All diodes are 1N3064, or equivalent,

CL = 50 pF minimum (including jig and probe capacitance).
RL = 3909 =5%.

W

FIGURE 10. Synchronous switching test circuit for device type 04.
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VeeeSv o
[
R (SEE NOTE 1) R
L ‘A L
/
T b
D CLOCK
R o—+——dCLEAR PRESET - —ofESET
GND vee
- Q a <
TEST O O TEST
ouTPUT | ouTPUT
TEST CIRCUIT
‘o'—"".‘ "— 'no‘——.‘ [ —

| |
R s
N

Vgen |
CLEAR 2.7V PRESET 2.7V Vgen
INPUT  “ilsvy 1.5V iP5V ~
& Rery 1w B e
bt

PU
GENERATOR i |

—={ tp(clear)  — ——’Jl Lp (preset) lhr—*-
|
r-—-.-:»—lpHU t PLHI_";"""I
————— Y V
] OH } OH
Q QUTPUT | 15V q II (s v
! v OUTPUT — e e = — e = — v
! Yoo oy T X T T T~ Vom
| OuUTPUT
LSV i I5V
Qoutpur /"~ v b v
o touL e oL
VOLTAGE WAVEFORMS
NOTES:
1. Clear and preset inputs dominate regardless of the state of clock or D inputs.
2. All diodes are 1N3064, or equivalent.
3. Clear or preset input pulse characteristics: Vgen = 3V, t0 <7 ns, tp(clear) =
(preset) = 35 ns, and PRR = 1 MBz.
4. CL = 50 pF, minimum (including jig and probe capacitance).
5. RL = 3909 15%.
6. When testing clear to output switching, preset input shall have a negative pulse.

When testing preset to output switching, clear input shall have a negative pulse
(see table II).

FIGURE 11. Clear and preset switching test circuit and waveforms for device types

05 and 07,
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‘ | D CLOCK |
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r GND vee : i
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|
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ouTPUT OuUTPUT
) TEST CIRCUIT
—e{iot—
—aity “—— i
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LOCK 1 L U v
fNPUT 2.7V—+ 2TV gen
1.5V — j—1.5V
IN— ;p(clock)—J —QIV 0

gy — ——— — v,
o meut 27V -5|—-2‘.7v Vgen
‘ (PULS;EA) 1.5 v— | . —l.;}/,v
SEE NOTE 0.7V—ofI" ——{ ¥ —0; o
ft— p—-lltot-o———

2) t sotup‘""‘l |

‘‘‘‘‘‘‘‘‘‘‘‘ Vgen

D INPUT 27V THA=2TV
G oyl | i .
2) 0.7 | ‘-‘—-———ltp | L

|
| == ttho)
U teue

Q OUTPUT

l
] | _
3 OUTPUT ! \
| 15V
| {

——e={  ipHL2 f—
VOLTAGE WAVEFORMS

= 6 ns,

NOTES:

1. Clock input pulse has the following characteristics: Vgen=3V, to = t1 < 10 ns,
tp(clock) = 30 ns, and PRR = 1 MHz. When testing {MAX, PRR = see table II.

2. lginput (pulse A) has the following characteristics: Vgen = 3V, to=t1<10ns,
tsetup = 25 ns, tp = 60 ns, and PRR is 50% of the clock PRR. D input (pulse B)
has the following characteristics: Vgen = 3V, tgp=t1 <7ns, thold
t, = 60 ns, and PRR is 50% of the clock PRR.

3. All diodes are 1N3064, or equivalent.

4, Cp, = 50 pF, minimum (including jig and probe capacitance).

5. Ry = 390€ +5%.

FIGURE 12. Synchronous switching test circuit (high level data) for dev

ice types.

05 and 07.
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r- SEE NOTE 2
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? K
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GND vVee ——
Q. Q
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TEST CIRCUIT

FIGURE 13. Synchronous switching test circuit (low-level data) for device types
05 and 07.
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I |
DINPUT "27VXKI | | ¥27v Vgen
(PULSE A) | §y— ! | =15V

{SEE NOTE 2) 0.7v-— +~0.7v 0
) — e
"t Yo

27v Xl

|
! l
(SEE NOTE 21 07V -3 1 folory
~.|1L, - : it e
| |
| |
t-———— Von
Q OUTPUT L L5V
“teHL2
[ [ \\;OL
tPLH2 —~ OH
3 ouTPUT | 1SV

VOLTAGE WAVEFORMS

NOTES:
1. Clock input pulse has the following characteristics: Vgen =3V, tg=1t; <10 ns,
g)(clock) = 30 ns, and PRR = 1 MHz.

2. input (pulse A) has the following characteristics: Vgen =3V, to=t; < 10 ns,
tsetup = 25 ns, tp = 60 ns, and PRR is 507 of the clock PRR. D input {pulse B)
has tge following characteristics: Vv en =3V, tgp = t] <10 ns, thold = 6 ns,
tp = 60 ns, and PRR is 505 of the clock PRR,

3. All diodes are IN3064, or equivalent.

4. C1, = 50 pF, minimum (including jig and probe capacitance).

5. RL = 3909 :5%,

FIGURE 13. Synchronous switching test circuit (low-level data) for device types
05 and 07 - Continued.
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[ Q)
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-
TEST CIRCUIT
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I

g o I = Vaen
CLEAR INPUT ' syTs! LA v
PULSE GENERATOR o7y 07vf

l""_"o(cleor)—"i _.-1“ r-_ Itoh—

PULSE GELE'BATBR _._4 2 V ' ' § e
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|
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A%
Q OUTPUT | teLn / OH
l /oéi.sv
e VoL
'-PLH—-H |
I T T - VoH
v
LPHL l-——-— oL
TA AYEF
NOTES:
1. Preset or clear function can occur only when clock input is low. Gated inputs are
inhibited.

2. All diodes are 1N3064, or equivalent.
3. CL = 50 pF minimum, including jig and probe capacitance.
4. Clear or preset input pulse characteristics: Vgen = 3.0V, to = 5 ns, t1 < 10 ns,

. = 25 ns.
5. ?L = 3900 =5%.

FIGURE 14. Clear and preset switching test circuit and waveforms for device type 06.
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NOTES:

1. Clock pulse characteristics: Vaen = 3.0V, 11 = 10 16 ns. tp = 30as, and
PRR = 1 MHz. When testing MAX, PRR = see 1able L

2. All diodes are 1N3064, or equivalent.

3. CL = 50 pF minimum, including jig and orobe capacitance.

4. R = 3909 =5%.

FIGURE 15. Synchronous switching test circuit tr gevice tipe 06,
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(SEE NOTE {)
0.8Vo—m—K Q ———u0

GND

NOTES:
1. Apply normal clock pulse, then sink -12 mA on the clock input.

2. The output Q is measured after -12 mA is applied to the clock to insure
it is still in the low state.

FIGURE 16. Input clamp voltage test circuit for device types 01, 02, 03 and 04
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(c) Lead bend in only one direction is required for initial conditioning prior to moisture
resistance and salt atmosphere tests.
(d) High temperature storage test (Method 1008 of MIL-STD-883) conditions:
(1) Temperature: 150 +10°C.
(2) Duration: 1,000 hours, except as otherwise permitted by Appendix B to MIL-M-38510.
(e) Operating life test (Method 1005 of MIL-STD-883) conditions, or equivalent:
(1) Test condition D or E, using the circuit shown on figure 4, or equivalent.
(2) Ta = 125°C, minimum,
(3) Test duration: 1.000 hours, except as permitted by Appendix B of MIL-M-38510.
{f) Omit steady state reverse bias test,

4.5 Methods of examination and test. Methods of exaination and test shall be as specified in the
appropriate tables and as follows.

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

4.5.2 Life test cooldown procedure. When devices are measured at 25° C following application of
the operating life or burn-in test condition, they shall be cooled to room temperature prior to re-
moval of the bias. Alternately, the bias may be removed during cooling if the case temperature is
reduced to room temperature within 30 minutes after removal of the test condition,

4.6 Inspection of preparation for delivery. Inspection of preparation for delivery shall be in
accordance with MIL-M-38510, except that the rough handling test shall not apply.

5. PREPARATION FOR DELIVERY

5.1 Preservation-gackg,ging and packing. Microcircuits shall be prepared for delivery in

accordance with MIL-M-38510.

6. NOTES
6.1 Notes. The notes specified in MIL-M-38510 are applicable to this specification.

6.2 Intended use. Microcircuits conforming to this specification are intended for use for Govern-
ment microcircuit applications (original equipment) and logistic suppcrt.

6.3 Ordering data. The contract or order should specify the following:

(a) Complete part number (see 1. 2),

&} Reguiresmiewts for deltvery of one copy of the quality conformance inspection data
pertinent to the device inspection lot to be supplied with each shipment by the device manu-
facturer, if applicable.

{c) Requirement for certificate of compliance, if applicable.

(d) Requirements for notification of change of product or process to procuring activity in
addition to notification to qualifying activity, if applicable.

(e) Requirements for Packaging and packing. _

(f) Requirements for failure analysis (including required test condition of Method 5003),
corrective action, and reporting of results, if applicable.

(8) Requirements for product assurance options.

(h) Requirements for carriers, special lead lengths or lead forming, if applicable. These
requirements shall not affect the part number,
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6.4 Abbreviations, symbols, and definitions. The abbreviations, symbols, and definitions used
hecein are defined in MIL-STD-1313, MIL-STD-1331, and as follows:

GND - - - - Electrical ground (common terminal)
ViN - - - - Voltage level at an input terminal

6.5 Logistic support. Lead materials and finishes (see .3) are interchangeable. Unless other-
wise specified, microcircuits procured for Government logistic support will be procured 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.

6.6 Substitutability. Microcircuits covered by this specification are substitutable for the
following commercial device types:

Device type Commercial type
01 SN5472 (Circuit A)
01 DM5472 (Circuit B)
01 MC5472 (Circuit C)
02 SN5473 (Circuit A)
02 DM5473 (Circuit B)
02 85473 (Circuit C)
03 SN54107 (Circuit A)
03 DM54107 (Circuit B)
03 854107 (Circuit C)
04 SN5476 (Circuit A)
04 DM5476 (Circuit B)
04 $5476 (Circuit C)
05 5474 (Circuit A)

05 DM5474 (Circuit B)
06 5470

07 SN5479 (Circuit A)
07 MC5479 (Circuit B)

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

DSA - ES

Review activities:

Army - EL, MI, MU (Project 5962-0071)
Air Force - 11, 17, 80

DSA - ES

NASA - NA

User activities:
Army - SM ¥rU.S. GOVERNMENT PRINTING OFFICE: 1975-603-127/1043

Navy - CG, MC, AS, OS, SH
Air Force - 19
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