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MILITARY SPECIFICATION

MICROCIRCUITS, DIGITAL, BIPOLAR, HIGH-SPEED, TTL,
FLIP-FLOPS MONOLITHIC SILICON

This specification is approved for use by all Departments and Agencies
of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers the detail requirements for monolithic silicon, high
speed, TTL, bistable logic micorcircuits. Qualification requirements are removed for device types
01, 02, 03, 05, and 06. These device types are inactive for new design after the date of this
revision. For the remaining device type, 04, 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.

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

Device type 1/ Circuit
0l Single J-K master-slave flip-flop
02 Dual J-K master-slave flip-flop
03 Dual D-type edge-triggered flip-flop
04 Dual J-K master-slave flip-flop
05 Single J-K edge-triggered flip-flop
06 Dual J-K edge-triggered flip-flop

Mlt.ﬁ.gs Device class. Device class shall be the product assurance level as defined in
-M-385T0.

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

Outline tetter Case outline (see MIL-M-38510, appendix C)
A F-1 (14-Tead, 1/4" x 1/4"), flat package
B F-3 (14-lead, 1/4" x 1/8"), flat package
C D-1 (14-1ead, 1/4" x 3/4"), dual-in-Tine package
D F-2 (14-lead, 1/4" x 3/8"), flat package
E D-2 {16-1ead, 1/4" x 7/8"), dual-in-line package
F F-5 (16-lead, 1/4" x 3/8"), flat package

T7 QuaTification requirements are removed for device types 01, 02, 03, 05, and 06.

|
IBeneficial comments (recommendations, additions, deletions) and any pertinent data which may be
lof use in improving this document should be addressed to: Rome Air Development Center AFSC,
IRADC/RBE-2, Griffiss AFB, NY 13441-5700, by using the self-addressed Standardization Document
) Improvement Proposal (DD Form 1426) appearing at the end of this document or by letter.

AMSC N/A FSC 5962
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
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Absolute maximum ratings.
Supply voltage range - - - - - - - - ~ - - - -0.5 to 7.0 V dc
Input voltage range- - - - - - - - =« - - - - -1.5 V dc at_ 12 mA to 5.5 V dc
Storage temperature range- - - -65°C to 150°C
Maximum power dissipation per flip f]op (PD) 2/
Device types 01, 02, 03, and 04 1/- - - - T37 mW
Device types 05 and 06 1/- - - - - - 210 mW
Lead temperature (soldering, 10 seconds) - - +300°C
Thermal resistance, junction-to-case {8;jc): .
Flat package - - - - - - - = - = - = - - - 0.09 C/mi
pual-in-line package - - - - - - - - - - - 0.08 C/mW
Junction temperature {Tg)- - - - - - - - - - +175°C
Recommended operating conditions.
Supply voltage- - - - - - - - - - =« - - - = 4,5 V dc minimum to 5.5 V¥V dc
maximum
Minimum high level input voltage- - - - - - 2.0 V dc
Maximum low level input voltage - - - - - - 0.8 Y dc
Normalized fanout (each output): 3/
Device types 01, 02, 04, 05, and 06 1/- - 10 maximum
Device type 03 1/- - - - - - « - - = - - (10 maximum (low logic)
- 20 maximum (high logic)
Case operating temperature range (T¢) - - - -55°C to +125°C
Width of clock pulse, tp (clock):

Device type 03 1/- - - - - - - e e e - 15 ns, minimum

Device types 05 and 06 1/- - - - - - 10 ns, minimum
Width of preset or clear pulse:

Device types 01, 02, 04, 05, and 06 1/ - 16 ns, minimum

Device type 03 1/- - - - - - - - - - - - 25 ns, minimum
Input setup time t gtu

Device types 01, 8 and 04 1/

Device type 03 1/- - - - - -T- - - - -

Device types 01, 02, and 04 1/ - - - - - 12 ns, minimum

1
)
i
?
1

tylclock)
ﬁs, minimum (
10 ns, minimum {
(10 ns, minimum (
13 ns, minimum {
Input hold time t{phg1d) - - - - - - - - - = 5 minimum

low Tevel data)
high level data)
high level data)
low level data)

Device types 05 and 06 1/- - - - - - -

APPLICABLE DOCUMENTS

Government documents.

2.1.1 Specification and standard. The following specification and standard, form
a part of this specification to the extent specified herein. JUnless otherwise
specified, the issues of these documents shall be those listed in the issue of the
Department of 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-STD-883 - Test Methods and Procedures for Microelectronics.

I7 Qualification requirements are removed for device types 01, 02, 03, 05, and 06.

2/

3/

Must withstand the added P due to short circuit condition (e.g., Ipg) at

one output for 5 seconds duration.

Device will fanout in both high and low levels to the specified number of inputs
of the same device type as that being tested.
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{Copies of the specification and standard required by contractors in connection
with specific acquisition functions should be obtained from the contracting activity
or as directed by the contracting activity.)

2.2 Order of precedence. In the event of a conflict between the text of this
specification and the references cited herein {except for associated detail
specifications, specification sheets or MS standards), the text of this specification
shall take precedence. MNothing in this specification, however, shall supersede
applicable laws and regulations unless a specific exemption has been obtained.

3. REQUIREMENTS

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

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

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

3.2.2 Truth tables. The truth tables shall be as specified on figure 2.

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. A1l qualified manufacturers' schematics shall be
maintained by the agent activity and will be available upon request.

3.3 Lead material and finish. Lead material and finish shall be in accordance
with MIC-M-38510 {see 6.4}.

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

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

3.6 Electrical test requirements. Electrical test requirements shall be as
specified in table III for the applicable device type and device class. 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.

3.7 Marking. Marking shall be in accordance with MIL-M-38510 and 1.2 herein. At
the option of the manufacturer, marking of the country of origin may be omitted from
the body of the microcircuit, but shall be retained on the initial container. The
"JAN" or "J" certification mark shall not be used for device types 01, 02, 03, 05,
and 06.

3.8 Microcircuit group assignment. The devices covered by this specification
shall be in microcircuit group number 3 (see MIL-M-38510, appendix E).

3.9 Manufacturer eligibility. To be eligible to supply microcircuits to this
specification, a manufacturer shall have a manufacturer certification in accordance
with MIL-M-38510 for at least one line; not necessarily the line producing the device
type described herein. This shall apply only for device types 01, 02, 03, 05, and 06.

3.10 Certification. Certification in accordance with MIL-M-38510 is not required
for device types 01, 02, 03, 05, and 06 but shall be retained for device type 04.

4., QUALITY ASSURANCE PROVISIONS

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




MIL-M-38510/22C

TABLE I. Electrical performance characteristics. L1/
i i | | I | |
i Test {Symbol | JConditions | Device Terminals (device type) | Limits lunit
i | | -55°C ¢ Tg < +125°C types nr 1 02 03 108 1 n ax
i | unless otherwise specified 1l % { I[ | :
IN 1
{High Tevel output Yo Vig = 0.8V 01,02 | ! ‘ | | 2.4 v
| voltage { Vee = SV | | ] | | | |
| | IOH = -500 pA | | | | | { |
] i | } ] ] | | i |
| I A R A .
] L ,
i | ToH = ~0.5 WA 0%, 05, | | i | i | | | |
i ] 06 | | | ] | ] |
{ | ] i | i | i B
T T | ! I 1 T I T
{Low Tevel output { VoL Veg = 4.5V | | ] | ] | | | foal v |
| voltage | Igp = 20 mA [ | | | | | [ | | | |
] ] ] | | | | |
I 1 T | ! T ]
IInput clamp voltage ivic Voo = 4.5V ! | i | [-1.5{ v
| Iiye -12m ] | | | | |
! ‘ Tc s *25C
| |
‘Low level input current {IgL1 Vee = 5.5 Y J, K J, K D J, K |Preset| J, Ki-1.0 |-2.0 mA
I l Viy = 0.4V Clock |Clock Clock , K {Clear {
T T ] ‘ 1
fLow level input current {112 Ve = 5.5 V 01,02, |Preset |Clear |PresetiPreset -2.0 |-4.0 | wA
! | Viy = 0.4 V 1 03,04 iClear Clock {Clear | { | !
i | I 05,06 1 | Clear { }Clock IClockg-Z.D T8 { %
T h 1 I IV 5.5V J, K J, K1 D ]‘ J,K Ird K,lJd, K } | 5 { A }
High Tevel {nput a5, . s s » Kyld, 0 1
3urrent 1H V%ﬁ = 2.4V | ! | | | { i
| | | i |
| | ]
High level input Ituz Voo = 5.5V 01,02, J, K 1dJ,K i D J, K |3, K i 100 | uA
current Viy = 6.5V 03,08 | | i ] |
| 105,06 | J, K T mA ]
i
[High level input {Ityz  IYeg = 5.5V 01,02, |Clear |Clear {Clock |Preset|Preset| 100 | wA
| current { {Viy = 2.4V 03,04,05{Preset | {PresetiClock | | i
i { | (1] | |Clear 1C1ockT -1 1 mA |
e
High 1eV:1 1nput |IIH4 |VCC . S.g v Og,gg, 5 Clear |{Clear |Clock IPreset Preset| | 200 uh
curren Vig = 5.5V 0 05{Preset Preset|Clock
i N T 1% [ Clear Clock ! mA
High tevel input current|lyys  |Voc = 5.5 ¥ 01,02 [Clock |Clock 100 | pA
Viy = 2.4V 03 Clear =0 A
5 - S
T 1 | Clear 100 'L
1
High Teve) input currentilyys  [Vog = 5.5V 01,02 (Clock {Clock | 200 § pA
P IV[y = 5.5V BT | IClear | | | 00 Tk
] 105, | | i [Clock [Clear 1 mk
! | | | | | |
T 1 ] T I 1
[short circuit output Ips Voo = 5.6V -40 }-100 | wA
‘I current 2/ Viy= 0
1
{Supply current Tee Vee = 5.5V 01 251 mA
| 102,103,071 50T
| [ 38
| T 76
l - -‘-o.,"i

See footnotes at end of table.




TABLE 1. Electrical performance characteristics - Continued. 1/
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be one-half of the input frequency.

f“A{' minimum 1imit specified 1s the frequency of the input pulse. The output frequency
shall

| ] T
Test | Jonditions Device device tyge) | Limits [Unit
{ | -85°C ¢ Tp < +1257°C types 04 | n ax
] | _unless otherwTse specified | Il
| | |
|Maximum clock frequency I1CL = 50 pF |
| 3/ IRy = 2800
| - lF%gure 5 01 0
1 Toure 7 0Z 20
Tgure 9 03 28
TFigure 17 DL 20
| Figure 14 05 (301
: Flgure 106 06 } 30
I T
|Propagation delay to a €L = 50 pF | | ]
| logical 1 {clear or IR = 2800 | | i
| preset to output) IF'{gure 4 | 01 2
! Flgure & 97 "
| [gure 8 T 03 "
| Flqure 1T T ] .
rigure 13 05 N
Flgure 15 L]}
T [
Propagation delay to a CL = 50 pF | | |
| logical 0 (clear or R = 2800 | | |
preset to output) |F%gure 4 01 " |
[FTgure & 07 " |
TFigire 8 03 . !
| Flqure T1 04 | " |
Figure 13 05 | |
Flgure 15 06 | |
| | |
T ]
PropA?ation delay to a € = 50 pF | |
Toglcal ! (clock R - 2800 | |
to output) F%gure 5 01 (. |
Figure 71 [*}4 | |
1F1 ure 9 and 10 gg || " {
ure 17 "
TFTgure 18 413 (I |
: Figure 18 05 ! || " :
[ T T T
IPropa?nﬂon delay to a CL = 50 pF | | !
| Tlogical 0 {clock R = 2800 | | |
| to output) F%gure 5 01 [ |
| Flqure 7 (114 | . |
| Figure 9 and 10 'x] | |
| Fiqure 12 T . |
I Figure 1% 05 | ]
| TFTgure I6 05 |I ;
1/ Quatification requirements are removed for device types 01, 02, 03, 05, and 06.
2/ Mot more than one output should be shorted at a time.
3/
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4.2 Qualification inspection. Qualification inspection shall be in accordance
with MIL-N-JB5I0. Tnspections 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 tests. Qualification inspection 1s not required for device
types 01, 02, 03, 05, and 06.

4.3 Screening. Screening shall be in accordance with method 5004 of MIL-STD-883,
and shall be conducted on device type 04, prior to qualification and quality
conformance inspection, and on device types 01, 02, 03, 05, and 06, prior to quality
conformance inspection. The following additional criteria shall apply:

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

(1) Test condition D, E, or F using the circuit shown on figure 3, 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.

¢. 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 inspections (see
4.4.1, 4.4.2, 4.4.3, and 4.4.4).

4.4.1 Group A inspection. Group A inspection shall consist of the test subgroups
and LTPD VaTues 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, and 6 shall be omitted.

4.4.2 Group B inspection. Group B inspection shall be in accordance with table II
of method 5005 of MIL-STD-883.

4.4.3 Group C inspection. Group C inspection shail be in accordance with table
111 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, or equivalent:
(1) Test condition D or E using the circuit shown on figure 3, or equivalent.
(2) Tp = *+125°C minimum.

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

4.4.4 Group D inspection. Group D inspection shall be in accordance with table IV
of method‘?ﬁog of -STD-883. End-point electrical parameters shall be as specified
in table II.

4.5 Methods of inspection. Methods of inspection shall be as specified in the
appropriate tabTes and as follows.




4,5.1
ground
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Voltage and current. All voltages given are referenced to the microcircuit
terminal. Currents given are conventional and positive when flowing into the

referenced terminal.

4.6

Inspection of preparation for de]iveré. Inspection of preparation for

delivery shall be in accordance with M-38510, except that the rough handling test
shall not apply.

TABLE I1. Electrical test requirements.

MIL-STD-883 test requirements Subgroups (see table III)

I | |
I | |
| [ Class S [ CTass B I
| | devices | devices |
I I [ [
| Interim electrical parameters | 1 ! 1 |
| {method 5004) | | }
T | I

{ Final electrical test parameters [1*,2,3,7,9, | 1*,2,3,7,9 |
| (method 5004) [10,11 | |
T [ ] I
| Group A test requirements (1,2,3,7,8,9, | 1,2,3,7,9 |
| (method 5005) 110,11 | |
I | | [
| Group C end point electrical | N/A | 1,2,3 |
| parameters (method 5005) | | |
I I | I
| Additional electrical subgroups for | N/A | 10,11 I
| group C periodic inspection | ! |
I I | I
| Group D end point electrical | 1,2,3 | 1,2,3 |
! | | '

parameters (method 5005)

*PpA applies to subgroup 1 (see 4.3c).

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

originaT equipment design application and logistic support of existing equipment.

6.2

a.

b.

Ordering data. The acquisition document should specify the following:

Complete part number (see 1.2).

Requirements for delivery of one copy of the quality conformance inspection
data pertinent to the device inspection lot to be supplied with each shipment
by the device manufacturer, 1f applicable.

Requirements for certificate of compliance, if applicable.

Requirements for notification of change of product or process to the
contracting activity for device types 01, 02, 03, 05, and 06. In addition,
notification to the qualifying activity for device type 04, if applicable.

For device type 04 requirements for failure analysis (including required test
condition of method 5003 of MIL-STD-883), corrective action and reporting of
results, 1f applicable.
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f. Requirements for product assurance options, device type 04. Requirements for
packaging and packing, device types 01, 02, 03, 05, and 06.

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

h. Requirements for “JAN" marking. (This shall apply to device type 04 only.)

6.3 Abbreviations, symbols, and definitions. The abbreviations, symbols, and
definitions used herein are defined Tn MIL-STD-1331, and as follows:

GND - = = = « = = = = = = = = « = Ground zero voltage potential.
I[N = - == = =~ = = = = = = = « = Current flowing into an input terminal.
VIN - - = = = = = = = - - e - .- Voltage level at an input terminal.

6.4 Logistic support. Lead materials and finishes (see 3.3) are interchangeable.
Unless otheérwise 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). Longer length leads and lead forming shall not affect the part number.

6.5 Generic test data. This shall apply only to device types 01, 02, 03, 05, and
06. Generic fest data may be used to satisfy the requirements of 4.4.3. Group C
generic test data shall be on date codes no more than one year old and on a die fin
the same microcircuit group (see appendix E of MIL-M-38510) with the same material,
design and process and from the same plant as the die represented. Group D {see
4.4.4) generic data shall be on data codes no more than one year old and on the same
package type (see terms, definitions, and symbols of MIL-M-38510) and from the same
plant as the package represented. The vendor is required to retain the generic data
for a period of not less than 36 months from the date of shipment.

6.6 In-lieu-of documents. MIL-M-0038510/25C(19) was issued as an "in-lieu-of"
document for MIL-M-38510/25B. This revision MIL-M-38510/25D0 supersedes
MIL-M-0038510/25C(19), MIL-M-38510/25C, MIL-M-38510/258B.

6.7 Substitutability. The cross-reference information below is presented for the
convenience of users. Microcircuits covered by this specification will functionally
replace the listed generic-industry type. Generic-industry microcircuit types may
not have equivalent operational performance characteristics across military
temperature ranges or reliability factors equivalent to MIL-M-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
ol~ 54H72 (circuit A)
01* S54H72 {circuit B)
2x 54H73 (circuit A)
02% MC54H73 (circuit B)
02% S54H73 {circuit C)
03* 54H74 (circuit A)
Q3+ MC54H74 (circuit B)
03* S54H74 (circuit C)
04 54H76 (circuit A)
04 $S54H76 [circuit B)
05* 54H101 (circuit A)
06* MC54H101 (circuit B)
05~* S54H101 (circuit C)
06* 54H103 (circuit A)
06* 54H103 (circuit B)
06* $54H103 (circuit C)

* Qualification requirements are removed for device types 01, 02, 03, 05, and 06.
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Device type 01 (See note)

Cases A, B, and D

Case C

K3 K2 Q GND Q@ J3 2
OJOXCRORCORORO
PRESETY 5 Q CLEAR
K CLOCK

1
@@@@@C@@

K| CLOCK PRESET VC CLEAR
c

b C}CLOCK

Vec PreseT ctock K3 K2 KI Q

1qff3]ji2]|n|foffolle
L | '

PRESET|

-

Q

Q
CLEAR

)

l

NI
NC CLEAR gi J2 J3 @ GND

Device type 02 (See note)

r[d23als[]e]]l7

Cases A, B, and D Case C
J Q — =
DO OO O HEEtEEsn
] i3] [i2] i I0981
] l ol
— ] 1 |—_—1 S
Q i) a a Q 3 Q Q
CLEAR CLEAR -D OICLEAR CLEAR
J clock K K cLock J J cLock K K cLock J
I = -
[

]
@

CLOCK CLEAR

CLOCKCLEAR K Vge CLOCKCLEAR J

NOTE: Qualification requirements are removed for this device type.

FIGURE 1. Terminal connections.
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Device type 03 (See note)

Cases A, B, and D Case C
2 -
i sev 1Q 'Q GND 25 2Q  pRESET Vee clear 2D crock preseT2Q 20
@ @ @ @ @ | 4] 13 |2"_H 01191 8
PRESET
|_Jclock 3
PRESET y ]
cn.emj b ok 5 D (o)
j CLEAR
I preset | || l—uY
L~ 1 l | ‘
ONONONOXONONO, Tl L el
‘ ! 1D ! ! 1Q 1Q GND
coeck 10 cbarn Vee cibar 2D cidex CLEAR CLOCK PRESET
Device type 04
Cases E and F
w 11a 1§ oGND 2k 20 M
wspiuwpyngnuryguyw 9
| ><
a [] ] @ o
D ~CcLEAR PRESET FOPRESET CLEARD. |
4_CLOCK X K CLOCK J
T —
J =
1
1 AIREIERIRRILR IR L]
vV 1 W vge 2 2 2
CLOCK PRESET CLEAR CLOCK PRESET CLEAR
NOTE: Qualification requirements are removed for this device type.

FIGURE 1. Terminal connections - Continued.

10
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Device type 05 (See note)

Cases A, B, and D Case C
Q GND PRESET J2B -
k2p 9 @ g Vec CLOCK k2B K2A KIB KIA Q
@ @ a3 {izt{otfio]l{o}]s
| } } | H, B
R 6‘_r [‘t—T:::I::I____] ‘
Q §Pa£sz'r
K ‘1’, d | K Q
it
» , jLOCK
A PRESEQ:’
I  §  § | 1] [
ONONONORONONO e TEEEE e
KIB CLOCK Voo JIA  JIB  J2A JIA JIB J2A J2Bpgeepr@ GND

KIA

Device type 06 (See note)

Cases A, B, and D Case C
Q GND 2K 2Q 2Q -
é 1q @ @ (J 18 1Q GND 2K 20 2Q
: 1 ] P 141113112 ‘LL 10119 r[:;1—1
L = = — ]
— || — L L
Q Q Q Q Q Q Q Q
cLEAR D (@ CLEAR L cLear © ® CLEAR
J CLOCK K K CLOCK r J CLOCK g Kk CLOCK
= r“J . LJ — ] [J {":r
 §  § 1 ¥ ¥
ORCRONONORONO, Ty isu
CLOCK CLOCK 24J CLOCK 1KV~ CLOK 2J
cLear 'K Vec CLEAR CLEAR cc CLEAR
NOTE: Qualification requirements are removed for this device type.

FIGURE 1. Terminal connections - Continued.

N




Device type 01

T |
} Truth table :
I { i

tn tn+1
] | i
T | | |
[ I I Q i
| i | |
T | | |
N T [ | Oy |
| | i i
T ] | |
[ T I O | L [
i J | |
T ] | |
| H | L | H |
i | | |
T | ] {
I H I H 1 T |
i i | ]

Device type 02
T |
i Truth table |
| Each fl1p-flop :
i
| | |
{ th th+l
T |
= J { K Q
]> L { L | Q

n

] | |
T | !
[ T I . B L
| l i i
T I | |
[ T I R H ]
| | [ |
T T | |
f " T
i | | i

Positive logic:

NOTES:
1, J=
2. K =

MIL-M-38510/22C

Low input to preset sets Q to high-level.
Low fnput to clear sets Q to low-level.
Preset and clear are independent of clock.

J1 .42 .33
Kl . K2 . K3

3. t, = Bit time before clock pulse.

4. to,

Bit time after clock pulse.

5. Oua}ification requirements are removed for this device type.

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

NOTES:
1- tn =

2t
3. quats

FIGURE 2.

Bit time before clock pulse.
= Bit time after clock pulse.
fication requirements are removed for this device type.

Truth table.

12
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Device type 03

Truth table
Each flip-flop

| |

l |

I |

| |

[ | {

I tn l tn+1 I h-1 1
| | | Positive Togic: Low input to preset sets Q to high-level.
T T I T Low input to clear sets Q to Tow-level.

| Input | Output | OU6PUt | Clear and preset are independent of clock.

D

: : e = } NOTES:
T T I I 1. t, = Bit time before clock pulse.

I L | L | H ] 2. tpey = Bit time after clock pulse.

i i i [ 3. Qua*1f1cat10n requirements are removed for this device type.
T | | {

| H | H I L |

i | i i

Device type 04

T i

| Truth table i

= Each f1ip-flop i

T I T

I tn I tn+1 '

% T { { Positive logfc: Low input to preset sets Q to high-level.
19 1 K | Q i Low 1nput to clear sets Q to low-level.

i i | i Clear and preset are independent of clock.
T [ T T

} L } L ! & NOTES::

T i T i l. tp = Bit time before clock pulse.

L0l H i L | 2. tp+y = Bit time after clock pulse.

| | i

[ | |

| H T L | H

] ] |

T I {

RN

FIGURE 2. Truth table - Continued.



Device type 05

T {
} Truth table }
' | ]
{ tn g tn+1 {
T 1 | {
1 J 1 | Q |
i i |

T | i

i L i Qn

| |

T |

I L i L

| | |
T | |
| H | H

i ]

r ]

} Hod % O, |

Device type 06

Truth table
Each flip-fiop

et e et e s s s e e s e

|

I

|

I

} |
tn tnfl

! |

| | |

J | o |

| | ]

T W
n

| | |

T 1 |

L1 | L |

| I ! |

] | { |

I H 1 ! H |

| 1 |

REREE
n

I ! !

MIL-M-38510/22C

Positive logic: Low input to preset sets J to high-level.

Preset 1s independent of clock.

NOTES:

1. J - (J1A . J1B) + (J2A . J2B).

2. K - (K1A . K1B) + (K2A . K2B).

3. = Bit time before clock pulse,
g. = Bt time after clock pulse.

Positive logic: Low input to preset sets J to high-level.

Clear 1s independent of clock.

NOTES
1. « Bit time before clock pulse.
a Bit time after clock pulse.

3: Qua}ification requirements are removed for this device type.

FIGURE 2. Truth table - Continued.

14

Qua}ification requirements are removed for this device type.
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Device type 01 (see note)

TVCC :5.0V MIN

240N
t 5%

e ¢

Vee ﬁRf_sEﬂ
J

Q 24on§
+5%

CPo————
0-30V

100 kHz, MIN o
50% DUTY K
CYCLE, MIN Ctj’ﬁiﬁé‘f‘li'[?d
Device type 02 (see note)
Veg=5.0 V MIN
CP O
0-3.0V,
100 kHz,MIN
50 % DUTY
CYCLE,MIN

NOTE: Qualification requirements are removed for this device type.

FIGURE 3. Burn-in and 1ife-test circuits.
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Device type 03 (see note)

©Vce = 5.0v, MIN

([ \ &
— = -1-1]s
240 N
teo 2408
| [VecPrEseT] | % S s
me Q
240N
| | 15%
oc;;%v I Q
IOOKHz, MIN CLEAR |
50% DuTY| | | | 2:0{1
CYCLE, MIN I 5%
}
al A
)
| c[ |
| PRESET l
Lo Q T
| 240 N
| 159%
L dcrock Q s
| |ono cLear] |
L] _.T_ |

NOTE: Qualification requirements are removed for this device type.

FIGURE 3. Burn-in and 1ife-test circuits - Continued.
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CP

0-3.0V
100 kHz
50% DUTY
CYCLE

NOTE:

MIL-M-38510/22C

Device type 04 (see note)

2400
+5%
240N
+5%
r '—l R |
| [PRESET V| |
J Q
I | 240 N
——T-o CLOCK +59%,
Q—-i-*- K 6 l
| CLEAR |
»-————T | 240N
| | +59,
I
[ 240 N
| | 5%
- |
| [PRESET
—tJ aQ
LqcLock |
0—'— K 6 |
I [cLear ono| |
(. ﬂ — |

Qualification requirements are removed for this device type.

FIGURE 3. Burn-in and 1ife-test circuits - Continued.
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Device type 05 (see note]

?VCC=&OV,MW

2400
v '
KIA cc
KIB
Q
JIA
)
)18 2400
cPo d cLock +5%
0-3.0V :
100 kHz, MIN K2A
50% DUTY
CYCLE, MIN 2B .
¢ J2A
J2B
___..._,P_RES.E'[__MQT

NOTE: Qualification requirements are removed for this device type.

FIGURE 3. Burn-in and 1ife-test circuits - Continued.
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Device type 06 (see note)

Vec =50V MIN
240 0L
+5% T
240 N
5%
re—da-——-
.»--{_- J Vec Q : i
240N
?33— * |OCLOCK | + 59,
0-3.
100 kHz,MIN 1% cear
50% DUTY 240 N
CYCLE, MIN | T | Yoo
1

NOTE: Qualification requirements are removed for this device type.

FIGURE 3. Burn-in and 1ife-test circuits - Continued.
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CL

J3
92

QR

J &\ /

Ji

J CLOC K
FNLPEUATR O —cLEAR KPRESET S, OFSFES'FT
| L ; ;
TEST ! A
1 ouTPUTO™ T ———— = OuTRUT =
TEST CIRCUIT
—4ﬁtokh' t‘L"

| | 5o Vgen
PRESET 2,75"\,\1 | L 125.\’/
INPU I \0 7V 10TV

| | YPLHI ~ - '-p(presen ]
|
: - Q _________—_.~/7F1i5\/
PHLI
--!-: - — = Vou OUTPUT lt ﬁﬁﬁﬁﬁﬁﬁﬁ o,
Q OQUTPUT i A .
I ouTRUT N on
¥ 1.5V
t'PLHI ——|»<.-ﬂ-| VOL
| | OH .
Q ouTPUT 1.5V
ﬁﬁﬁﬁﬁ ~ VoL
NOTES :

1. Clear or preset inputs dominate regardiess of the state of clock or J-K inputs.
2. Clear or preset input pulse characteristics: Vgen = 3V, tg =ty =7 ns,
tplclear) = tplpreset) = 20 ns, PRR = 1 MHz, and Zgyy = 50a.
= 50 pF #5% (C; 1includes probe and jig capacitance).
= 280q #5%.
A1l dfodes 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 III).
7. Qualification requirements are removed for this device type.

oo AW

FIGURE 4. Clear and preset switching test circuit and waveforms for device type 01.
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Vcc=5V
CLOCK PULSE i-
2.4V
) R
R -4 L
il e =
CL | CL
in | = || T
| ) |
| J K | PRESET
?lﬂgﬁ?o——-————r—ocwm PRESET [O— ‘ -O INPUT
| Q Q |
TEST 5 & | | | | 6 oJEST
OUTPUT 1 - - ] ouTPUT
TEST CIRCUIT
ol e sy le
crock 11| Y — = — — = — == Vgen
INPUT PULSE | )
(SEE NOTE 1) !
0.7V : | 0.7V o
fo— t.p(clock) -
|
|
- f——\—— — — — Vou
R Q OUTPUT
@ OrRQ OU l 1.5V
Loyt
- | ] VOL

| \)
t'PLHzl " OH

Q Or @ output !

VOLTAGE WAVEFORMS

NOTES:
1. Clock input characteristics for tpiy, tpyy (clock to output), Vgenp = 3 V.

t;1 =ty =7ns, tp(c1ock) = 20 ns, PRR = 1 MHz. A1l J and K innputs are at
2.4 V. When testing fyay the clock input characteristics are Vgen = 3 V,

t; = tg = 3 ns, tp(c1ock) = 20 ns, f = 25 MHz for subgroup 9 and f = 20 MHz
for subgroups 10 and 11.

J=Jl.J2.J3; and K = K1 . K2 . K3.

A1l diodes are 1N3064 or equivalent.

C_L = 50 pF #5% (C_ includes probe and jig capacitance).

R = 280q #5%.

Qualification requirements are removed for this device type.

o AW
s e e e

FIGURE 5. Synchronous switching test circuit for device type 01.
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VCC=5VC
CLOCK ‘
2.4v
R Ry
'+——ijt:—— I S I
CL [ I —ICL
I ! ! L
| |
T N W 1 ;1:
TEST ! ? T } TEST
|
ouTPUTC B R OouTPuT 1
TEST CIRCUIT
CLEAR i ool n N
INPUT ALY A
0.7V i\ +-QIY __ Qv
e ™ bolclean) p ~——Vgen
CLOCK ml.sv r
INPUT  __/ | l oV
a ~—t p(clock) - oot | JTZPEBEL — = Vo
1
OUTPUT / , }K 1oV v
3 Lol i —y = Ok
Q | OH
ouTPUT | f12V

VOLTAGE WAVEFORMS

q?TEgiear inputs dominate regardless of the state of clock or J-K inputs.

2. Clear input pulse characteristics: Vgen =3V, ty=1t; =7ns,
tp(clear) = 25 ns, PRR = 1 MHz.

3. A1l diodes are IN3064 or equivalent.

4. C_ = 50 pF *5% (including jig and probe capacitance).

5. R_ = 2809 #5%.

6. Clock input pulse characteristics: vgen =3V, tp(clock) > 20 ns,
PRR = 1 MHz.

7. Qualification requirements are removed for this device type.

FIGURE 6. Clear switching test circuit and waveforms for device type 02.
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VCC=5VC
CLOCK PULSE
2.4V 0— ? '
Re
T 7T 7 " 7 -j—h
c l ! ~CL
L/-_I_: | | =
| LL |
|
| J Lotk K
CLEAR |
|NPUT I d(lkﬂﬂ I
Q Q
| T T |
TEST 1 ol b JEST
i ouTPUTO T T 4 —0n0TPUT
TEST CIRCUIT
t "——— —.J; :
CLOCK y A I vgen
INPUT PULSE _
(SEE NOTE 1) 1.5V
0.7vH 0.7V .
be— tp(clock)

Q OR @ OUTPUT

LoLne
Q OR Q OUTPUT

i B e

NOTES:

VOLTAGE WAVEFORMS

1. Clock input characteristics for tp y, tpyp (clock to output), Vgep = 3 V,
t1 =1t = 7 ns, tp(c1ock) = 25 ns, PRR = 1 MHz. Al11 J and K inputs are at

2.4 V.

for subgroups 10 and 11.

CL
RL =

280q *5%.

oW N

FIGURE 7.

A1l diodes are IN3064 or equivalent.
50 pF 5% {including jig and probe capacitance).

Qualification requirements are removed for this device type.

When testing fmay the clock input characteristics are Vgen =
t; = tg = 3 ns, tp(clock) = 25 ns, f = 23 MHz for subgroup 9 and f =

Synchronous switching test circuit for device type 02.
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VCC=5V(} I
R RL
(SEE NOTE 1)
T — T
0 CLOCK
CIklEﬁ? O——A4——————Jcrenr PRESET IO Orﬁgj-?.r
Q ¢}
TEST | [______LOTEST
L OUTRUT O~ T OuTPUT 1
TR TEST CIRCUIT
0O
Vv
gen
—t b=
CLEAR 57V N | Vgen
INPUT IN=- R O RV PRESET “{ gy 1.5V
PULSE [T tv(cleﬂr) -] INPUT ’ I 0.7V L
GENERATOR Noe 70
(TR e tplpreset) — v
l | ‘ OH
- O Vou OUTPUT T e~ VoL
Q OUTPUT |\ o, N i o
| . Q | ] OH
t’pLH| o VOL QUTPUT 1.5V
| v Y
| OH oL
Q OUTPUT 1.5V
- — - — — VO

VOLTAGE WAVEFORMS

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

3. A1l diodes are 1IN3064 or equivalent.
3. Clear or preset input pulse characteristics: Vgen =3V, tg<7ns,
tp(clear) = tp(preset) = 25 ns, PRR = 1 MHz.
4. C_ = 50 pF #5% (including Jig and probe capacitance).
5. R_ = 280q #5%.
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 III).
7. Qualification requirements are removed for this device type.

FIGURE 8. Clear and preset switching test circuit and waveforms for device type 03.
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Vces5VO—e

RL SEE NOTE 2 R

SEE NOTE |

CLI I CL

D €LOCK
CLEAR O————————C{CLEAR PRESET O —+—0 PRESET
GND %fc

TEST I I ) :TEST
ouTPUT

ouTPUT O
= TEST CIRCUIT =

it
i

|
——————————————— vgen
cLock NPT 2T VT T 2.7V
¥ 15V
0,7V
t, t’."&"(clcck)'*'{I et P ] 0
. o —_— —— — vgen
D INPUT (PULSE A) | F(—27V 27V XK | g
(SEE NOTE 2) f—115v Lseg%L.
0.7V. ——— 0.7V
‘muo: p-’ltOIO- ! 0
I
D INPUT 2.7V T S v T T T T T T T T T T Vgen
ESLEJESNEOBE)z 1.5V H#| | 1.5V
TE 2)g.7v kﬁ—————{:;}p — e ¥%0.7V o
ot == blhold) =
- VOH
[ "PLHZ | 0
Q OUTPUT | 1.5V
i
i ______________ VoL
. N Vom
G ouTPuUT { \\kdbv
= tpHL 2" Voo
VOLTAGE WAV RM
NOTES: EFORMS
1. Clock input pulse has the following characteristics: Vgen = 3V,

o0 AW

to = t1 < 7 ns, tplclock) = 20 ns, and PRR = 1 MHz. When testing fuax,

f = 36 MHz for subgroup 9 and f = 28 MHz for subgroups 10 and 11.

D input (pulse A) has the following characteristics: Vgon = 3V, tg < 7 ns,
tsetup = 10 ns, tp = 60 ns, and PRR is 50% of the clock PRR. D input (pulse B)
has the following characteristics: Vgen = 3V, tg = t <7 ns, t(hold) = 5 ns,
tp = 60 ns, and PRR is 50% of the clock PRR.

A1l diodes are 1N3064 or equivalent.

CL = 50 pF #5% (including jig and probe capacftance).

R = 2800 #5%.

Qualification requirements are removed for this device type.

FIGURE 9. Synchronous switching test circuit (high-Tevel) for device type 03.
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Vee=5V O
R R
- SEE NOTE | L
"“I: 1 —SEE NOTE 2 qnan
“T TC
D CLOCK
CLEAR O——f———————CICLEAR PRESETD- ~O PRESET
Q g
TEST | [ {_oTEST
1 ouTPUT O—4T —OouTeuT 1L
TEST _CIRCUIT
——.-{".l o —.Ilo
| |
| g e e e e e e e e e e v
CLOCK INPUT T gen
- 7V o
setup
PYEAVE e s 9 27V Vgen
D INPUT (PULSE |.5v—-—= | 1.5V
A)GEE NOTE 2) O?V"‘l" , I L_:o-l\!—_ _________ 0
t
-—.1t' r‘1—— or'—‘
—e t(hold) t=— Vgen
D INPUT 27V Xle——t S R 2.1V
(PULSE B) % 1.5V 15VAH£1
(SEE NOTE 2) | XO0.7V orvh ov
~04t|FF— I *‘4tOF‘—
| VoH
Q OUTPUT |.5V
LpHL2
| YoL
v
b tp o OH
s | 1.5V
Q ouTPUT .
e e —— e ———— V(L
VOLTAGE WAVEFORMS
NOTES:

1. Clock input pulse characteristics:

tp(clock) = 20 ns, and PRR = 1 MHz.

2. D input (pulse A) has the following characteristics:

tsetup = 15 ns,

tp = 60 ns, and PRR is 50% of the clock PRR.

RL = 2809 *5%.

oo W

FIGURE 10.

A1l diodes are 1IN3064 or equivalent.
C_ = 50 pF #5% (including jig and probe capacitance).

Vgen=3v,t0=t1=7ns,

Qualification requirements are removed for this device type.

Vgen=3v,t0=tli7ns,

ty = 60 ns, and PRR {s 50% of the clock PRR. D input (pulse B)

has the following characteristics: Vgen = 3 V, tg = t1 < 7 0s, t(hold) = 5 ns,

Synchronous switching test (Tow-level data) for device type 03.
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Vcc's\/C
2.4V
© CK 4
-HO-H—-*'—N—I— i"'"" T T T _—l_c“—“_”%
“T | | T
| |
J_ CLOCK ! PRESET
&'5518 o }—CCLEAR PRESET P> l —ONPUT
= ol
TEST H ] | —o 1EST
] ouTPuT® I - ] ouTPUT L
= TEST CIRCUIT
’—"no”"‘_
!
2.7V Vgen it |
CLEAR 1.5V 07V ~-1.5V —_ Y Vgen
INPUT IV i oV PRESET 27N I 4/|5_v
PULSE pre— b (Ciear) o INPUT PRO.7V /1
GENERATOR L =, tplpreset) 50
PLHI -I - Vou
Q a 1.5V
OUTPUT —— 1/ Vv
_ —tpLi— vor
| OH
OUTPUT N |5y
VoL
VOLTAGE WAVEFORMS

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

Clear or preset input pulse characteristics: Vgen =3V, tg =ty = 7 ns,
tp(c1ear) = tp(preset) = 25 ns, PRR = 1 MHz, and Zgyt = 50q.

2.
3. C =
4. RL =
5.
6.
FIGURE 11.

A1l 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 III).

50 pF *5% (including jig and probe capacitance).
280q 5%,

Clear and preset switching test circuit and waveforms for device type 04.
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Vcc-"— 5Vo

CLOCK PULSE

1T )
l
I
I

-
—I'_" CLéAfg L%Cgss}éT ——1%

l T 1 | TEST
TEST
OUTPUT°""‘"‘[:“"J l___:]'_——‘_oOUTPUT
= TEST CIRCUIT
]
CLOCK |L‘ ' —.Jif°| . ________ vgen
INPUT PULSE |
{(SEE NOTE {) |

0.7v

[ | 0
fe— tplclockl-e=f
|
i
| ——— == Vou
Q OUTPUT { A
L [ "1 Voo
1
|
! !
ColHe fae Vou
= | 1.5V
Q OuUTPUT
——————— Vou

VOLTAGE WAVEFORMS

NOTES:
1. Clock input characteristics for tp y, tpyy (clock to output), Vgen = 3 V,

t] = tg = 7 ns, tp(c1ock) = 25 ns, PRR = 1 MHz. Al11 J and K inputs are at
2.4 V. When testing fypax the clock input pulse characteristics are Vgen = 3 V,
t; =ty = 3 ns, tp(clock) = 25 ns, f = 25 MHz for subgroup 9 and f = 20 MHz
for subgroups 10 and 11.

2. A1l diodes are 1N3064 or equivalent.

3. € = 50 pF #5% (including jig and probe capacitance)}.

4. R_ = 280qn 5%.

FIGURE 12. Synchronous switching test circuit for device type 04.
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Vee=5V 0—
2.4V
o= [
CLOCK
R, ?,
A T A reres
| |
‘L f:[? I | {]:T c,
= ' | ==
Q
l J CLOCK K o—-~:~--. PRESET
| PRESET INPUT
| _ﬁL_~“_ Q 1
oo R R T TEST
L ouTPUTC T T N *—0 SoTPUT 1

> rq~to Lo e _v
f

- i gen
PRESET INPUT 2TV 1 2.7V
15V 07V 07V 15V
_________ — _i- 4 -0

- to(preset)—»

" 3.0v
CLOCK INPUT i
e il -—= 0V
L |
Q OuTPUT Pt y————Von
| FLsv
| ”"‘"“""—“"VOL
— | T -- = VOH
Q OUTPUT | bev y
L ! oL
PHL!
- le

VOLTAGE WAVEFORMS

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

2. Preset input pulse characteristics: Vgen =3V, tg=1; = 7 ns,
tp(preset) = 16 ns, PRR = 1 MHz, and Zgyr = 50a.

3. Clock input pulse characteristics: Vgen =20V, tyg=1 = 3 ns,

PRR = 1 MHz, , Zgyr = 508, and tp(clock) = 20 ns minimum.

CL = 50 pF #5% (including j1g and probe capacitance).

Ry = 280q *5%.

A11 diodes are 1N3064 or equivalent.

Qualification requirements are removed for this device type.

/!

~N oy o B

FIGURE 13. Preset switching test circuit and waveforms for device type 05.
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CLOCK
J AND K INPUTS SOCK
A R
/¢ j’ 0 T‘ L
— — L1 4 —
r I
| C
N EEE Y : T ¢
i -
|
! J CLOCK K L PRESET
I lono  PRESETP- INPUT
- i
I Q a N
TEST o—l ! | | ! 6o TEST
__L ouTPUT 0T T §| ouTPUT il
TEST CIRCUIT
Lo e o et
CLOCK o e e p—— e = — — = LB -
NPUT BULSE 77y ~ = Vaen
{SEE NOTE t}

! S\ T T T T T = —~—Vgen
H FOR TEST 76,77,84,85 1.5v I
J AND K -+ 0]

|
INPUT SE AL . !
TIME T Vgen
e rorms) L FOR TEST Y- 1.5V |
(SEE NOTE 7886 @ v— = - By~ ~ """ T T ==-==20
6 AND 7) fo—wy ] v
M FOR TEGT LSV X / | gen
ro87 o NS T- - -0
Q OUTPUT /7~ BTN Vou !
FOR TEST_,’ \ -,{fst v |
76,84 "”“‘.l__‘ oL |
Q_OUTPUT N * sy Vou 1
FOR TEST "\ 1 Y] |
77,85 e oL
a outPur [ = i ~Vou :
FOR TEST N t
78,86~ ~ Vou ,JﬁE.L
@ QUTPUT / N = yoH
N 1.5V
FOR TEST "\ v
79, 87 VOLTAGE WAVEFORMS oL
NOTES:

1. Clock input characteristics for tpy, tpyL (clock to output), Vgen = 3 V,
t] = tg = 7 ns, tplclock) = 20 ns, PRR = 1 MHz. When testing fyax
the clock input pulse characteristics are Vgen = 3 V, t1 = tg = 3 ns,
tp(c1ock) - 10 ns, f = 36 MHz for subgroup 9 and f = 30 MHz for subgroups 10
and 11, A11 J and K inputs are at 2.4 V.

2. J = (J1A . JIB) + (J2A . J2B) and K = (KI1A . K1B) + (K2A . K2B)K3.

3. All diodes are 1N3064 or equivalent.

4. C_ = 50 pF #5% {including jig and probe capacitance).

5. R_ = 2800 *5%.
J and K input characteristics for tpy_ and tpry are Vgen = 3 V,
rise and fall times 10 ns maximum, and PW = 20 ns. See table III for which
tsetup to use.

7. For test 84, 85, 86, and 87 (high low temperature) the tgetyp value shown
above should be increased from 10 and 13 ns to 15 and 20 ns respectively.

8. qualification requirements are removed for this device type.

FIGURE 14. Synchronous switching test circuit for device type 05.
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2.4VO0
CLOCK
R
r—t—1t—rF -
I i
c | T L
| { =
| Q l
J CLOCK K :
I C CLEAR
‘ Q a !
I \ 4o TEST
0 '__ . __ _ ] oUTPUT 1
= TEST CIRCUIT =
to ot e i [yt Vgen

CLEAR INPUT STV | o
- .________________'_'5_\'_10.7v orvA 'SV

CLOCK
INPUT G
SEE NOTE 6

CLOCK
INPUT F
SEE NOTE 6

T?TEgiear inputs dominate regardless of the state of clock or J-K inputs.

2. Clear input pulse characteristics: Vgen =3V, tg=1t =7ns,
tp(c1ear) = 16 ns, PRR = 1 MHz, and Zgyt = 50q.

3. Clock input pulse characteristics: Vgen =20V, tg=1 = 3 ns,
PRR = 1 MHz, and tp(c1ock) = 20 ns minimum.

4. C_ = 50 pF 5% (including jig and probe capacitance).

5. Rp = 280q *5%.

6. Apply clock pulse F or G as required by table III.

7. Qualification requirements are removed for this device type.

-———-= 0
boad by e b ""tp(cloor)—‘T

1SV 19V
/ 1.4 AV
3V v _ 1 _

———-——\——o.ev

to == Pt - tpHLL

/ Q ouTPUT : \\,‘5\,
le

Q_OouTPUT ]'/'-5\’

VOLTAGE WAVEFORMS

FIGURE 15. Clear switching test circuit and waveforms for device type
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J CLOCK F‘ULSEK
—0
R
r" ——— o — - —— —]
1 ] | c
] | ':IT L
| [ =
: |
—ol J CLOCK K
N CLEAR |
t a T
| J ] | TEST
L. | ________ - OUTPUT P
TEST CIRCUIT
_____________ _."'l:‘ ‘U’t ll_‘_ —_ —V
INPUT L SE b v arvyl gen
(SEE NOTE 1) ’

J AND K
INPUT

SETUP

TIME

(SEE
NOTE 5
AND 6)

75,77,93,95 o\ - - == 2 S LL
‘N TEST svE | '
- 0

10 d !
;‘:s.l i H‘p (clock )"'

76,78,94,96 It~ === - = - — - o - - L~ = = Ven
P TEST A7 1.3V !
0

|
! 13ns] |
T
|

- v
wAVEFORMS R TEST ! LSV gen
79,81, 97, 99 38’ \—J—/- ____________ o

S TEST v |/ | Yaen
80, 82, 98,100 e e — e — e — = - 4-——0
Q OuTPUT PLH Vo '
Fod IPVT N 75,77, 93,98 13V N

!
foa veer VT /76,78,94,96 %V\‘/’“ |
EST _ . 12V v, 'i”—"LL
Q oUTPUTY, 79,81,97,99  / : ‘ ~Von
FORTEST oot Mene ! \LLEYVOL
3 ouTPuT b e - - - - — Vou
For Test /80,82, 98,100 ) 1age WAVEFORMS X Vou
NOTES:
1. Clock input characteristics for tpLy, tpyL (clock to output), Vgen = 3 V,
ty = tp = 7 ns, tplclock) = 20 ns, PRR = 1 MHz. When testing fyayx
the clock input pulse characteristics are Vgen =3V, t; =13 = 3 ns,
tp(clock) - 10 ns, f = 36 MHz for subgroup 9 and f = 30 MHz for subgroups 10
and 11. A1 J and K inputs are at 2.4 V.
2. A1l diodes are 1N3064 or equivalent.
3. Cp = 50 pF #5% (including jig and probe capacitance).
4. R = 280q *5%.
5. J and K input characteristics for tpy and tp , are: Vgen =3V,
rise and fall times 10 ns maximum, and PW = 20 ns. See table III for which
tsetup waveform to use.
6. For test 93 through 100 (high and low temperature), the tsetup values shown
above should be increased from 10 and 13 ns to 15 and 20 ns respectively.
7. Qualification requirements are removed for this device type.

FIGURE 16. Synchronous switching test circuit for device type 06.
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6.8 Ordering guidance. Since the qualification and certification requirements
have been removed from the specification for device types 01, 02, 03, 05, and 06,
orders may be placed immediately.

6.9 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: Preparing activity:
Army - ER Alr Force - 17
Navy - EC
Air Force - 17 : Agent:

DLA - ES

Review activities:
Army - AR, MI (Project 5962-1072-3)
Navy - 0S, SH, TD
Air Force - 11, 19, 85, 99
NASA - NA
DLA - ES

User activities:

Army - SM
Navy - AC, CG, MC
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