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MILITARY SPECIFICATION
MICROCIRCUITS, DIGITAL, BIPOLAR,
TTL, LOW POWER, 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 tne detail requirements for monolithic
silicon, TTL, low power, bistable logic microcircuits. Two product assurance classes
and a choice of case out11nes and lead finishes are provided for each type and are
reflected in the complete part number.

1.2 Part number. The part numoer snall be in accordance with MiL-M-38510.

1.2.1 Device types. The device types shall be as shown in the following:

Device type Circuit
01 R-S master-slave flip-flop
02 J-K master-slave flip-flop
03 Dual J-K master-slave flip-flop
04 Dual J-K master-slave flip-flop
05 Dual D-type edge-triggered flip-flop

1.2.2 Device class. The device class snall be the product assurance level as

defined in MIL-M-38510.

1.2.3 Case outlines. The case outlines snall be designated as follows:

Qutline letter Case outline (see MIL-M-38510, appendix C)
A F-1 (14-1ead, 1/4" x 1/4"), flat package
8 F-3 (14-1ead, 3/16" x 1/4"), flat package
c D-1 {14-1ead, 1/4" x 3/4"), dual-in-line package
D F-2 (l4-1ead, 1/4" x 3/8"), flat package
1.3 Absolute maximum ratings.
Supply voltage range - = = - ~ - - = = - = 0 V dc to 8.0 V dc
Input voltage range- - - - - - - -« - - - - 0 Vv dc to 6.0 V dc
Storage temperature range- - - - - - - - - -65°C to *150°C
Maximum power dissipation in accordance
wita flip-flop (Pp) 1/ « = = = = - = - - 11 mW
Lead temperature (solderinyg, 10 seconds) - +300 C
Thermal resistance, junction-to-case (8;¢):
Cases A, B, C, andV - - - = - - - - - - (See MIL-M-38510, appendix C)
Junction temperature (Tg) 2/ - - - - - - - +175°¢C

I7 Must witnstand the added Py due to short-circuit conditions (e.g., Igg) at one
output for 5 seconds duration.
2/ Maximum junction temperature shall not be exceeded except for allowable short
agra§¥on8%grn in screening conditions in accordance with method 5004 of
L )

T Beneficial comments (recommendations, additions, deletions) and any pertinent data
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 the

sel f-addressed Standardization Document Improvement Proposal (DD Form 1426)
appearing at tne end of this document or by letter,

AMSC N/A FSC 5962
DISTRIBUTION STATEMENT A. Approved for puplic release; distribution is unlimited.
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1.4 Recommended operating conditions.

Supply vo]tage(ch) ------------ 4.5 V dc minimum to 5.5 V dc maximum
Minimum hign-level input voltage (Vyiy) - - 2.0 ¥V dc .
Maximum low-level input voltage (VILT- - - 0.7 V dc, except clock input of
ypes 01, 02, 03, and 04
Maximum low-level clock input voltage- - - 0.6 V dc (types 01, 02, 03, and 04)
Normalized fanout {(each output) 3/- - - - 10 maximum
Width of clock pulse - - - - - - T - - - - > 200 ns
Width of preset pulse- - = = - - - - - - - > 130 ns
Width of clear pulse - = « = = - = = = - - > 100 ns

Input set-up time:

Device types 02, 03, and 04- - - - - - - > Clock pulse width, minimum
Device type 01 - - - = = = = = = = = - = T00 ns, minimum when R, $ input data
is complementary
Device type 01 - - - - = - - = = = - - =« > Clock pulse width, minimum when R,
S input data is not complementary
Device type 05 - - - - =« = - = - - - - - 50 ns, minimum
Input nold time- - - = « = = = =« = = - - -« 10 ns, minimun
Case operating temperature range - - - - - -55°C to *125 C

2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specifications and standards. The following specification and standard,
form a part of this specification to the extent specified herein. Unless otherwise
specified, the issues of tnese documents snall be tnose listed in the issue of the
Defense Index of Specifications and Standards and supplement thereto, cited in the
solicitation.

SPECIFICATION
MILITARY

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

STANDARD
MILITARY

MIL-STu-883 - Test Metnods and Procedures for Microelectronics.

(Copies of the specification and standard required by contractors in connection.
witn specific acquisition functions snould be ootained from the contracting activity

or as directed by the contracting activity.)

2.2 Order of precedence. In the event of a conflict between tne text of thnis
specification and the references cited herein (except for associated detatl
specifications, specification sneets, or M3 standards), the text of tnis
specification shall take precedence. Nothing in this specification, however, shall
supersede applicable laws and regulations unless a specific exemption has been

obtained.

3. REQUIREMEWNTS

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

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

J7 7 The device will fanout in both high and low levels to the specified number of
inputs of the same device type as that beiny tested.
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Electrical performance characteristics.

TABLE I.
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TABLE I. Electrical performance characteristics - Continued.

to a Tow level |
(clock to |
output) |

T I |
| Test Symbol]  Conditions | Device type Limits [ﬁnit'
I |-55°C < T < +1257C | | | T ] 1 |
| ] | | o1 | 02 | 03 | 04 05 | Min Max | |
1 I | | R i ] | T
| High-level input |Iyyg Vg = 5.5V | | i IClock | 400 | wA |
| current | IViy = 5.5V ] ] ! IClear | ] b
| | i I ] I | | | | ]
T I 1 T T ] 1 { | | T
| High-level input |Iyyg VYoo = 5.5V | ] | fClock | I 0 [-400 | uAl
| current IVIN =24V | I ] | | | | | |
| i | { I I i | | |
| I ] ] I I T 1 I
| High-level fnput |I1n1o IVee = 5.5 ¥ IClock [Clock |Clock | | 0 [-200 | uA |
| current | Vi = 2.4 ¥ | I | | | | I
| | I | [ I ] ] | |
I ] | | | I T ] | T T
| Short-circuit ITgs |IVeg = 5.5V ] | | | I -3 | -15 | mAj
| output current | ViN =0 2/ ] | | | I i |
| I ~ | 1 I | I ! | |
I ] | | 1 | |
, Supply current |l lvcc =55V l Types 01, 02, 03, and 04 | | 1.90] mA |
per flip-flop | v =0 I | ] |
l P | MMelock) | Type 05 | | 1.50] mA |
T [ 371 I T
| Maximum clock  |fyax [CL = 50 pF | 2.5 |MHzZ |
|  frequency ] IR = 4 ka ! ! |
| | | | 1
| Propagation delayltpy | I 10 125 | ns |
| to a high levell | | | |
] (clear or pre- | | | | | |
| set to output) | | | | | | |
1 ] | | | 1 | [
| Propagation delayitpy, | IVIN(clock) = 2.4 V¥ I 10 120 | ns|
| to a low level | | | | | | |
| (clear or pre- | i | | 1 | |
| set to output) | | Iv L o2 [ . ] 250 I }
T I = 0 V, types 01, O 0 ns
| Propagation detayltp y I I 655‘335*&4 vP I ' I I
| to a high levell | 1 | | 1 |
| (clock to | | I | 10 1125 | ns|
| output) | | | | | | |
I I | | T I T T
} Propagation delayltpy } { } 10 = 200 : ns :
| | I | | | |
| i 1 I I | I

Not more than one output should be shorted at a time.

fmMax, minimum limit specified is the frequency of the input pulse. The output frequency shall be
one half of the input frequency.

For device types 01 and 03.

Itpz = -120 uA, for device type 02

IiL2 = -105 yA,

lw  1rol—
e
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3.2.1 Case outlines. The case outlines shall be as specified in 1.2.3.

3.2.2 Terminal connections. The terminal connections shall be as specified on
figure 1.

3.2.3 Truth tables and logic diagrams. The truth tables and logic diagrams shall
be as specified on figure 2,

3.2.4 Schematic circuits. Schematic circuits shall be submitted to the preparing
activity prior to inciusion 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. A1l qualified manufacturers' schematics shall be
maintained by the agent activity and will be available upon request.

3.3 Lead material and finish. The lead material and finish shail be in accordance
with MIL-M-38510 (see 6.4).

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 ¢lass shall be the subgrougs s?ecified in table II. The electrical tests for
each subgroup are described in table III.

TABLE Il. Electrical test requirements.

| Subgroups (see table II1]]|
| MIL-STD-883 test requirements Class 3 [ CTass B |
| devices | devices |
| | | i
|Interim electrical parameters | 1 | 1 |
] (method 5004) | | |
T | i |
{Final electrical test parameters | 1%*,2,3, | 1%,2,3, |
] (method 5004) | 9,10,11 [ |
| | ! |
{Group A test requirements ! 1,2,3,7,8, | 1,2,3,8, |
| (method 5005) | 9,10,11 | 9,10,11 |
| I I ]
{Group B test requirements ! 1,2,3,7,8, | N/A |
| (method 5005) 1 9,10,11 | |
] | | I
|Group € end point electrical | N/A | 1,2,3 |
| parameters (method 5005) | | 1
T ] ] ]

= 1,2,3 I 1,2,3 }

|Group D end point electrical
| parameters (method 5005)

*PDA applies to subgroup 1 (see 4.3c).
3.6 Marking. Marking shall be 1n accordance with MIL-M-38510.

3.7 Microcircuit group assignment. The devices covered by this specification
shall be in microcircuit group number 17 (see MIL-M-38510, appendix E).

4. QUALITY ASSURANCE PROVISIONS

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

4.2 Qualfification inspection. Qualification inspection shall be {n 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, 8, C, and D inspections (see 4.4.1
through 4.4.4).
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4.3 Screening. Screening shall be in accordance with method 5004 of MIL-STD-883,
and shaTT 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 £, using the circuits shown on figure 4, or
equivalent.

(2) Tp = +125°C, minimum.

b. Interim and final electrical test parameters shall be as specified in table
11, 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.
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 inspectfons (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 MIE-SID-883 and as follows:

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

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 MIL-S1D-883. Electrical test requirements shall be as speciffed in
table I! herein.

4.4.3 Group C inspection. Group C inspection shall be in accordance with table
111 of method 5005 og MIT-5T0-883 and as follows:

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

b. Steady-state 1ife test (method 1005 of MIL-STD-883) conditions:

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

(2) T = +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 fnspection 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. A1l voltages gfven 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
with MIT-M-38510.
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Cases A, B, and D

Case C

Ve PRESETCLOCKR3 R2 Rl Q

Iisip2il ooy 8
I 1
J )
PRESE
PRESE
—cJcLock
S
[ CLEAR
T -
[ 1
'(::) | 2113114115116 117
NC S NC CLEAR SI S2 S3 @ GND
Device type 01
Cases A, B, and D Case C

Ve PRESETCLOCK K3 K2 KI Q

1 1

a3 relj]jioljolis
I T
] &
PRESE
K aﬁ
P —JCLoCK
J _ 9H
CLEAR
I 1 I <A
@O0 TR
itz 21ia(is{lell7
NG NC CLEAR JI J2 J3 G GND
Device type 02
Cases A, B, and D Case C
g 18 19 GND 2K 2Q 29 W 1@ 1 GND 2k 20 28
QP @ e il 132l {potlotle
Lt ] ]
| I I -
Q o} Q Q Q Q Q Q
CLEAR CLEAR ® {]cLEAR CLEAR
J CLOCK K chcwj J CLOCK K K CLOCK 4
5T Bt |
| S C
| §  § | § |
! 2 3114 5 () 7
(ONOROROFOXOXO)

CLOCK CLEAR IK Ve CLOCK CLEAR 2J

CLOCK CLEAR IK Vg “CLOCK CLEAR 24

Device type 03

FIGURE 1.

Terminal connections.
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Cases A, B, and D

Case C
5550 60 0| mriiin
2 101} 9
=k —
) [ — —
o] Q Q Q Q Q Q Q
PRESET QLEAR] [CLEAR PRESET] . (CIPRESET CLEARJIOQCKCLEAR PRESETION
K CLOCK J K_QOCK J K__CLOCK K_CLOCK J
9 9, o -
S | L=
o¥eYoXoYo¥oXe] IiniE 0B Hiia
i
CLOCKPRESET IJ  Vcg CLEAR PRESET 2K | CLOCK PRESET 14V AR EReseT 2K

Device type 04

Cases A, B, and D

Case C
2 2
n(su 1a GHD rnesn cC CLEAR 20 CLOCK PRESET XA 23
. @ @ @ . @ . 1411131112111 10 9 8
L—\ ‘-\ : rJ r—J — l
| rPRLSET
Q G Q Q YT cLock @
PRESCT ICLEAR
CLEAR rRESET h ] a
D CLoc:(»I cLocx O o a
1 1 1 kLocx 5 cLEAR
— l ‘ uuu-1 )
OJONO @ ® Q @ NENE : ;
CLocx CLEAH Vee cuzAa cudex 1 10 Ty GND
CLEAR CLocxvn:s:r
Device type 05
FIGURE 1.

Terminal connections - Continued




Positive logic:

T [
= Truth table :
o T |
+

oo |
T 1T 1 [
1RISI Q |
I |
T T 1 ]
fLicl Qn |
P11 ]
T 1T 1 |
TLIH| H |
[ |
T 1T 1 I
| HIL] L |
[ |
T 17T 1 |

H } H { Indeterminate ‘

Positive logic:

NOTES:

These f1ip-flops are based on the master-slave principle and each has
AND gate inputs for entry into the master section which are controlled
The clock pulse also regulates the state of the
coupling transistors which connect the master and slave sections. The

by the clock pulse.

MIL-M-38510/21D

NOTES:

. .

J=Jd1 J2 J3
K=Kl K2 K3
tn

Low input to present sets Q to high-level

Low input to clear set Q to low-level
Preset and clear are independent of clock

R=Rl R2 R3
$=S81 S22 S3

th = Bit time before clock pulse.
th+] = Bit time after clock pulse.

Device type 02.

Description for device types Ol and 02

sequence of operation as controlled by the clock pulse is as follows:
Isolate slave from master.

Enter information from AND gate inputs to master.

Disable AND gate inputs.

Transfer information from master to slave.

1

N

CLOCK WAVEFORM

FIGURE 2.

Truth tables and device descriptions.

Low input to present sets Q to high-level
Low fnput to clear sets Q to Yow-level
Preset and clear are independent of clock

= Bit time before clock pulse.
. tpe1 = Bit time after clock pulse.

T |
: Truth table {
T To
tﬂ tn+1
| | |
T 1 1 |
lafxit Q@ |
[ i
T 1T 1 |
ittt ¢n |
Pl |
T 1T 1 T
LI R L |
| 1 ]
T 1T 1 I
[HIL} H |
P |
T T 1 1
THIHT Tn |
P |

Device type 01.
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T I
T T Positive logic: Low input to present sets Q to high-level : eal;"}?isfz}zp :
| Truth table | Low input to clear sets Q to low-level 1 i
| each flip-flop | Preset and clear are independent of clock T T I
} l {' ltn Itn#1|
I th | tper | NOTES: 1. t, = Bit time before clock pulse. % I { %
| | | 2. tpe) = Bit time after clock pulse.
T T 1 I bolxl o
fdlkl Q | T 1T 1 |
[ |
I T 71 | } : % ) % an :
{ L : L : Qn : T 1T 1 ]
T T i fLiwl v
Liw] L] T
I |
T 1 1 T f{HILI H |
JRIL]I H }: : :
b !
L — T JHIH] Tn |
FHIHT Tn | L 1
LI L

Device type 04

Positive logic: Low input to clear sets Q to Tow-level
Clear is independent of clock

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

Device type 03

Description for device types 03 and 04

These flip-flops are based on the master-slave principle and each has
AND gate inputs for entry into the master section which are controlled
by the clock pulse. The clock pulse also regulates the state of the
coupling transistors which connect the master and slave sections. The
sequence of operation as controlled by the clock pulse {s as follows:

1. Isolate slave from master.

2. Enter information from AND gate inputs to master.

3. Disable AND gate inputs.

4, Transfer information from master to slave.

CLOCK WAVEFORM

FIGURE 2. Truth tables and device descriptions - Continued.

10
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1 |
| Truth table {
| each flip-flop I
{
T | |
‘ tn I tn+1 I
! ' : Positive Yogic: Low input to preset sets Q to high-level
T ! I I Low input to clear sets Q to low-level
: Input } Output : Output I Clear and preset are independent of clock
1 b | @ 1 0 |
} { : : NOTES: %. t, = Bit time before clock pulse.
.t = Bit-ti B
Lol L | H ‘ n+l t time after clock pulse
1 ! i |
1 | | {
! H | H | L |
| | i |

Device type 05

Description for device type 0S.

Input information is transferred to the outputs on the positive edge

of the clock pulse. Clock triggering occurs at a voltage level of the
clock pulse and is not directly related to the transition time of the
positive going pulse. After the clock input threshold voltage has been
passed, the data input (D) is locked out.

FIGURE 2. Truth tables and device descriptions - Continued.

11
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ol (] —_— .

PRESET o CLEAR
Rl [ F——osi
R2 ‘ — 32
R3 E ;]-—0 33

CLOCK
Device Type Q1

o (| Bas
PRESET 1 . CLEAR
Kl ——-H — 1
2[5 a]logs
X3 J3
CLOCK
Device Type 02
PRESET
oo-w-—<<: H o &
LocLear  CLEARC —
CLOCK o
ice T 4
Device Type 03 CLOCK 0 e Device Type 05

Q o — o3
PRESET‘ 1 CLEAR
TO OTHER
FLIP-FLOP

l
3 = TO OTHER
Device Type 04 CLock FLIP- FLOP

FIGURE 3. Logic diagram for device types 01, 02, 03, 04, and 05.

12
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Ve (SEE NOTE)

500
i
Ve &
TGN
JOL N PRESET
J3s3 Q .
220N ‘ l
cP g«: CLOCK 005 uF£10%
30 V,MIN \ _
100 KHz, MIN (R0 N\ 3 ] ]
50% OUTY K2(R2) |K O05UF £10% 2970N +5%
CYCLE, MIN K3(R3) ) CLEAR
? JfND 970N 5%
Device types 0l and 02
Ve (SEE NOTE)
50N
i - 7
! cc I
J Q
S AN | 1
-dcLock
3.gov,M(N | 3 i .OOS uF £10%
100 KHz,MIN K '—l—ﬁ
50 % OUTY ! CLEAR 005 uF e
CYCLE, MIN ! I +10% 9700 £5%
‘,_'_j { 9700 +5%
| ! - =
| J 0
| ! L
——CLOCK 1 .00S uF £10%
| < 5
T ans e L
: CLEAR | | .0054F 9700 £5%
*10%
'--——-T— SNDy ° Soronzsw

Device type 03

NOTE: Vcg = 5 volts, minimum, at the device terminals.

FIGURE 4. Burn-in and life test circuits.




220N

i

C p Ovl'l'A'l “'A'
30 V,MIN
I00KHz ,MIN
50% DUTY
CYCLE,MIN

Ve
>

I_.
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O V¢ (SEE NOTE)
3Fson

L

PRESET Voo
J Q
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NOTE: Veg =

PRESET
J a
cLock
K Q
CLEAR_GND
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Burn-in and life test circuits - Continued.
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O V¢ (SEE NOTE 1)

£son
y
I "i"'"l
220101 | Vgg PRESET |
3.0V, MIN i .
100 KHz ,MIN 005 UFt10%
50 % DUTY | |
CYCLE,MIN I - CLOCK 4 _.L 970N *5%
CLEAR ' 005 uf
| | +10%
' L'l_” 970N +5%
i — =
I !
.l PRESET | (SEE NOTE 2)
D qQ -
| ; —L.oos UF£10%
Lc CLOCK e} °
l 1 00s AF 970 N+5%
| lowo cLEAR $10%
L—]— —i-— - o700 =
| +5%

ot —
— -
-

Device Type 05

Voo = 5 volts, minimum, at tne device terninals.

To other devices when testing in series.

FIGURE 4. Burn-in and life test circuits - Continued.
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R
SEE t
TABLE I
Q I
S
J 2

VCC=SVC

(o} Co C C
| TOT || [Feaovmsn T*T®
= - - (SEE NOTE 5) = = =
—JCLEAR PRESET
—— GROUND V,
Q g
e
TEST TEST
OUTPUT © O QUTPUT
to—o lo- —of je-1 to—ef jo— ol ot
CLEAR 27 VX! | F27 v 30 ve0.2V 57V | fory 3.0v=0.2V
INPUT L3 VY £13 Vv PRESET ; 3y X! I#13V
0.7 v, 107V _ oy INPUT 7 7 xo7V H07V_ oV
i ]
——-‘:tp ( CLEAR}e— —-o: tp(PRESET)L—
!
— ety !
N\{--—-—--—-—-- VoH t PLH—lo—ey VoH
Q Y13y Q ' 13V
OUTPUT I Vo OuTPUT I A
—e| pe—tpLH L —e  je—tpy ~= VoL

OuUTPUT

0Ol
i
<

I}
X
o
§0|
pel ]
- !
w !
< |
t
|
]
i
!
|
]
|
|
)

NOTES:
1. Clear or preset input pulse characteristics: Vgap=

3.0 V0.2V, tg = 15ns, t; = 15 ns, t; (clear) =

tp (preset) = 100 ns, PRR = 0.5 MHz and Zgyt = 80 q.

2. C_ = 5 pf minimum and includes probe and jig capacitance.

3. Ry = 4 ka £5% and C] = 30 pF minimum,

4, A1l diodes are IN916 or eguivalent.

5. R and S inputs apply for device type 01, J and K inputs apply
for device type 02.

6. wWnhen 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).l

FIGURE 5. Clear and preset switching test circuit for device type 01 and 02.
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SEE

SEE

NOTE 6 cLOCK NOTE 6
PULSE PRESET]
St $2 S3 CLOCK R3 RK% 2:
| J3 K
J JZ(SEE NOTE 5§
— GROUND - v
Q Q - cc
TEST TEST
OUuTPUT & O QUTPUT
—{t - —d b e Mo "‘ifo!“
o 1l | R 3.0v&0.2V
CLOCK : | | 1
INPUT 1
pULSE 07 V4 [X07 V07 VA X7V 0
(NOTE W) betptctoekr=d | ~tpicrocn
! ~ (. ol v
R Q ; T\ | ! o
QORQ t
SETUP =) L3 v L3 v
OUTPUT 200ns !
l = ===" - VoL
—" ek | -'! tow b
- l —\t--—-- Vou
QORQ I
| 13v L3v
OUTPUT ' 3
. Vou
NOTES:
1. Clock input pulse characteristics: V gen = 3.0V 0.2V,
tg = 15 ns, t; = 15 ns, tp = 200 ns, and PRR = 0.5 MHz.
when testing Fpax, PRR = see table III.
2. A1l diodes are 1N916 or equivalent.
3. € = S0 pF minimum and includes probe and jig capacitance.
4. R_ = 4kn #5% and Cy = 30 pF minimum.
5. R and S inputs apply for device type 01, J and K inputs apply for
device type 02.
6. Rl input is connected to Q output, S1 input is connected to T output.

J1 and K1 inputs are connected to 2.4 V.

FIGURE 6. Synchronous switching test circuit for devices types 01 and 02.
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CLOCK
PULSE (SEE TABLE )

— GROUND v,
Q g <«
TEST TEST
OUTPUT © O QUTPUT
to T
i I‘ ’1 l" 30v202V
CLEAR 27 vk | t £2.7 v
INPUT L3 v IFea v
0.7 V| 197 ¥ ____—ov
it +{tole- _._____|__.'.g_.C.L_E‘___.._—_ 3.0v+0.2V
| ¥27veav I ’ ’
cLoCK :
INPUT j£isv vy I
.7 .
0.7 v 0.7v] ! ov
|..'p(cmcx)ol ~ e b . Vou
Q < | !
OuTPUT [ L3 Vv
It Vo
PLH
-’-i :4— Vou
Q
OuTPUT ] L3 v
- - ———— VgL
NOTES:
1. Clear input pulse characteristics: Vgen =3.0V 0.2V,

tg = 15 ns, t) = 15ns, ¢, (clear) = 100 ns, PRR = 0.5 MHz
and Zgyt =50q.
2. C_ = 50 pF minimum and fncludes probe and jig capacitance.
3. R = 4 ko *5% and Cq =30 pF minimum.

4. A1l diodes are IN916 or equivalent.
5. Clock input pulse characteristics: Vgep = 3.0 V *0.2V, tp

{clock) > 200 ns, PRR = 0.5 MHz.

FIGURE 7. Clear switching test circuit for device type 03.
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CLOCK
? PULSE

C Cc
J CLOCK K I L 1
L-O CLEAR — I

— GROUOND Vec

ol

TEST
T
oﬁgur o— T O0uTPUT

CLOCK
INPUT \
(NOTE N ,..{_ Ly
! bt cLOCK =1 (cLock-+__
P N et [ tm.u"'! Von
- . ] | /
QORQ | L3 v L3 v
tserupa | !
OUTPUT k- 200ns ™ ; — - = VoL
—PJ tF’LN !‘ -1 tp"l_ l"'—
_ : " } - Vou
Q OR Q I 13 v L3V
ouTPUT . v
1 oL
NOTES:

1. Clock input pulse characteristics: Vgen = 3.0V 0.2
V, tg = 15 s, tP = 20 ns, and PRR = 0.5 MHz, when testing
Fpax» PRR = see table III.

2. All diodes are IN916 or eyquivalent.
3. C_ = 5 pF minimum and includes probe and jiy capacitance.

4. R = 4 ka «£55 and Cy = 30 pF minimun.

FIGURE 8 Synchronous switching test circuit for device type 03.
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R
CLEAR PRESET
o
J CLocK K :I:CL I <
—JcLEAR PRESET 1 L 1
— { GROUND v,
Q §
O~ O

to—t - —of o1
CLEAR 27 VX! | £Z7 v 30 V0.2V 57V 3.0vz0.2V
INPUT 13 VY 13y PRESET
07V, 4OTY __gy INPUT ov
1 !
~lp ( CLEARNe—
— -t . L
I\t~ """ T VoH o PLH Y Vou
Q ! :
OUTPUT P RSV Yo OUTPUT _1_/_[_ __________ v
—ei  je—tpLH L o = Tmi VOL
a l Vou a q=- -~ —-—- oH
ouTPUT 13V OUTPUT L3V
__________ VoL VoL

NOTES:
1. Clear or preset input pulse characteristics: Vben =30V

£ 0.2V, tg = 15ns, t; = 15 ns, ty (Clear) = t (clear) =
tp (preset) = 100 ns, PRR = 0.5 MHz and Zy,¢ = 500
2. ¢

50 pF minimum and includes probe and jig capacitance.

3. RL =4k« 5%and C] = 30 pF minimum,

A1l diodes are IN916 or eyuivalent.

When testing clear to output switching, preset input shall have a
negative pulse; when testing preset to output switcning, clear
jnput shall have a negative pulse (see table III).

Fhal

FIGURE 9. (Clear and preset switching test circuit for device type 04.
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V=5 V O—¢
>
£o
CLEAR CLOCK
PULSE PULSE
0
G TS J CLOCK K IC,_ el o
= I l —JCLEAR PRESET [— j__: :_]:
— GROUND _ v
Q g ¢
=
TEST TEST
OuTPUT © O OUTPUT

s el ool

X I bdee e -~ 30vV202V
CL%CK !
INPUT
WS i | °
! b {o1cLock =4 to (cLocki-—
1 f e lPHLr P I"trl.u"'l y
- ; 1 | | ] OH
QORQ
tseTupe 13 v L3 v
OUTPUT b zoons—’} \\ ! -————— VoL
T
"': LPLH | ~ o |
- t==—== Vou
Q OR Q | ! °
| 13 v 13V
QUTPUT v
oL

NOTES:
1. Clock input pulse characteristics: Vgep = 3.0 V 20.2V. tg =

15 ns, tp = 20 ns, and PRR = 0.5 MHz, when testing Fpaxs PRR =
see table III.

2. All diodes are IN916 or equivalent.

3. C_ = 5 pF minimum and includes probe and jiy capacitance.

4. R_ = 4 ka +5% and C] = 30 pf minimum.

FIGURE 10. Synchronous switching test circuit for device type 04.
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VCC=5 Vo
RL RL
(SEE NOTE 1)
3OPFI ‘T N TC T3OpF
CLEAR 0 CLOCK }, PRESET
INPUT & CLEAR PRESETP— OnpPuT
Q Q
TEST o I I TEST
OUTPUT T OUTPUT
- TEST CIRCUIT

—i b
ot —~ 3.0V+0.2V
|

t
CLEAR 27V | g7y 30 vi0.2 v
INPUT L3V l&;v
0.7 V| 1 0.7V ov

[ |
—O:tp ( CLEAR}e—

— Pt
o TG - “ou
OUTPUT M v OUTPUT
o I YoH @ TT—— """t VoH
OUTPUT 13 v

NOTES:

1. Clear and preset inputs dominate regardless of the state of clock or D inputs.

2. All diodes are 1N916 or equivalent.

3. (Clear or preset fnput pulse characteristics: vgen = 3.0+0.2V, tg = 15 ns,
tp = 100 ns, PRR = 0.5 MHz.

4. C_ = 50 pF minimun and includes probe and jiy capacitance.

4 k0 £5%.

5. RL
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 Taole IlI).

FIGURE 11. Clear and preset switchiny test circuit and waveforms for device type 05
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VCC= 5Vo
D
AL INPUT QLOCK
{SEE NOTE 2) PULSE
CLEAR
?
30pF == ¢y,
0 CLOCK
= :-.[__j ;_[.: “—qCLEAR PRESET o——9
—{GND
o 5 ‘e
B - o5
L
- TEST CIRCUIT

S —————— 3.0:0.2 V

0
t by llolbe .~ 30%x02V

ommrww5£m| 27V 2.7 v\
(SEE NOTE 2) | #13 v! . 1.3 v
v/ e—1 p 07TV
0 setuphs- ! 0

- thold
H 1 tp — 3002V
i L
D INPUT (PULSE H) Z¥V| L3V I3y IZJ v
(SEE NOTE 2) b j\Nor v 07 v/ |
| | r“"'— O
I=jto f— - v
- e——————\ T T T T OH
|
Q OUTPUT
| ‘ L3V
Il-‘— PHL =i VoL
Q OuTPUT 13V
—————— ——— VoL

VOLTAGE WAVEFORMS

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

Vgen = 3.0 £ 0.2V, tg = 15 ns, tl = 15 ns, t, = 200 ns,
and PRR a 0.5 MHz.
When testing Fp,,, PRR = see table III.

2. D input (pulse G) has the following characteristics:
Vgen 3.0+£0.2V, tg = 15 ns, tsetup = 50 ns, t = 15 ns,
tp = 100 ns, and PRR is 50% of the clock PRR.

A1l diodes are IN916 or equivalent.
C_ = 50 pf Minitmum and includes probe and jig capacitance.

W
D)

5. RL = 4kQ *5%.
FIGURE 12. Synchronous switching test circuit for device type 05.
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D
INPUT CLOCK
RL (SEE NOTE 2) PULSE R
T PRESET
30pF 30pF
0 CLOCK
1 T | Woek 58 |TVT 1
—GND 5 e
TEST TEST
wTPUTO""——‘I I O QUTPUT
L
TEST CIRCUIT
e L ity pe-
I B 3002V
1 J2rvar vk |
cLoCK INPUT‘_—__M
o7V ',....'p(clock).% QTN oV
— t
ey :""':’ T 3.0£02 V
D INPUT (PULSE G) u%"‘..s ' P :Zf-:
(SEE NOTE 2) ! Yorv orvd Vo oV
o1 [Py
O it TN e 3002 V
: | 427V 27 VX 1 T
D INPUT (PULSE H) , {I 13v 13 v
(SEE NOTE_2) 0.7 Vf |oe tp — 07V oV
—-JI }=—thold
T N VoH
L3 v
Q OUTPUT ! tpmL *
: \(IOL
~ po— — OH
@ ouTPUT teLn )As v
------------------ VOL
NOTES: VOLTAGE WAVEFORM

1. Clock input pulse has the following characteristics: Vgen = 3.0 #0.2 V,
tg = 15 ns, tp = 200 ns, and PRR = 0.5 MHz. When testing Fpay,

PRR see table III.
2. D input (pulse G) has the following characteristics: Vgen = 3,0 0.2 V,

tg = 15 ns, tgetyp = 50 ns, t; = 15 ns, tp = 100 ns, and PRR is 50%

of the clock PRR. D {input (pulse H) has the following characteristics:
Vgen 3.0 #0.2 V, tg = 15 ns, tpoyq = 0 0s, tg = 15 ns, tp = 80 ns

and PRR is 50% of the clock PRR.

3. A1l diodes are IN916 or equivalent.
4. C_ = 50 pF minimum and includes probe and jig capacitance.

5. RL = 4 kQ *5%.
FIGURE 13. Synchronous switching test circuit for device type 05.
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Group A tnspection for device type Ol.

TASLE I11.
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, terminal conditions and limits as for subgroup 1, except Tg = -§8°¢C.

|Same tests

See fuotnotes at end of device type O1.
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Group A inspection for device 01 - Continued.
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See footnotes at end of device type 01,
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Group A fnspection for device type 02.
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Group A fnspection for device 02 - Continued.
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Group A inspection for device 03 - Continued.
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Group A inspection for device 04 - Continued.
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6. NOTES

6.1 Intended use. Microcircuits conforming to this specification are intended for
original equipment design application and Togistic support of existing equipment.

6.2 Ordering data. The acquisition document snould specify the following:
a. Complete part number (see 1.2).

b. Requirements for delivery of one copy of tne quality conformance inspection
data pertinent to the device inspection lot to be supplied with each
shipment by the device manufacturer, if applicable.

t. 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 "JAN" marking.

f. Requirements for failure analysis (including required test condition of
method 5003 of MIL-STD-883), corrective action and reporting of results, if
applicable.

g. Requirements for product assurance options.

h. Requirements for special carriers, lead lengths, or lead forming, if
applicable. These requirements shall not affect the part number. Unless
otherwise specified, these requirements will not apply to direct purchase by
or direct shipment to the Government.

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

GND - = = = = = = = - ~ - « - " Ground (zero voltage potential)
VIN = = = = = = = = = = = - = Voltage level at an input terminal
Iy == -=-»-==-=-=-=-=--- Current flowing fnto 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), lead material and finish C (see 3.3),
and case outline A {(see 1.2.3). There is no substitute for case outline C. 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
reptace 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-38510 device types and
may have slight pnysical variations in relation to case size. The presence of this
i{nformation 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 54L71
02 54L72
03 54173
04 54L73
05 54174
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6.6 Manufacturers' designation. Manufacturers' circuits which form a part of this
specification are designated with an "X" as snown in table IV herein.

TABLE IV. Manufacturers' designation.

i 1 Manufacturer ]
| Device T Circuit A 1 Circuit B T Circuit T i Lircuit DT
| type T  Texas T National | ] |
i { Instruments ISemiconductor| | |
T i I I I I
| 0l i | X | | |
| 02 { | X | | ]
| 03 | | X | | |
{ 04 | | X | | |
| 05 | | X | | |
| | | | | i

6.7 Changes from previous issue. Asterisks are not used in this revision to
fdentify changes with respect to the previous issue, due to the extensiveness of the
changes.

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

DLA - ES

Review activities:
Army - AR, MI (Project 5962-1095)
Navy - 0S, Sd, TD
Air Force - 11, 19, 85, 99
DLA - ES

User activities:

Army - SM
Navy - CG, MC
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