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1. SCOPE

1.1 i j \ rt-of a one part - one part number documentation system (see 6.6 herein). Tuwo
prwugmgﬁzgﬁami@@fmnitary high reliability (device classes @ and M) and space application
(device class V), and a choice of case outlines and lead finishes are available and are reflected in the Part or
Identifying Number (PIN). Device class M microcircuits represent non-JAN class B microcircuits in accordance with
1.2.1 of MIL-STD-883, "Provisions for the use of MIL-STD-883 in conjunction with compliant non-JAN devices". When
available, a choice of Radiation Hardness Assurance (RHA) levels are reflected in the PIN.

1.2 PIN. The PIN shall be as shown in the following example:

—3962 - 96751 _TJ_ 2 £ X
Federal RHA Device Device Case Lead
stock class designator type class outline finish
designator (see 1.2.1) (see 1.2.2) designator (see 1.2.4) (see 1.2.5)
\ / (see 1.2.3)
\/

Drawing number

1.2.1 RHA designator. Device class M RHA marked devices shall meet the MIL-1-38535 appendix A specified RHA levels
and shall be marked with the appropriate RHA designator. Device classes Q@ and V RHA marked devices shall meet the
MIL-1-38535 specified RHA levels and shall be marked with the appropriate RHA designator. A dash (-) indicates a
non-RHA device.

1.2.2 Device type(s). The device type(s) shall identify the circuit function as follows:
Device type ric n r Circuit function
01 54LS73A dual J-K flip-flops with clear
1.2.3 Device class designator. The device class designator shall be a single letter identifying the product
assurance level as follows:
s ! Device requirements documentation
M Vendor self-certification to the requirements for non-JAN class B

microcircuits in accordance with 1.2.1 of MIL-STD-883
QoryV » Certification and qualification to MIL-1-38535

1.2.4 Case outline(s). The case outline(s) shall be as designated in MIL-STD-1835 and as follows:

Qutline letter Descriptive degjanator Terminals Package style
c CDIP2-T14 or GDIP1-T14 14 dual-in-line package
D CDFP2-F14 or GDFP1-F14 14 flat package

1.2.5 Lead finish. The lead finish shall be as specified in MIL-STD-883 (see 3.1 herein) for class M or
MIL-1-38535 for classes Q and V. Finish letter "X" shall not be marked on the microcircuit or its packaging. The "X®
designation is for use in specifications when lead finishes A, B, and C are considered acceptable and interchangeable
without preference,
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1.3 Absolute meximum ratinag. 1/

voltage ran Vap) = = = = = = = = = = = = = = =« - - -0.5 V dc minimum to +7.0 V dc maximum
U ﬁgﬁi{)ﬁﬁt Q%@ﬁb&?ﬁkﬂ R I L -1.5 V dc at -18 mA to +7.0 V dc
orage temperature range - - - - - - - - - - > - - - - - - -65°C to +150°C
Thermal resistance, junction-to-case (ey ) - = = = = - = - - See MIL-STD-1835
Junction temperature (T;) = - = = = = == = = = -« = - - +175°C
Lead temperature (soldering, 10 seconds) - - - - - - - - - - +300°C
Maximum power dissipation (Pp) 2/- - - - - - - - -~~~ -~ 110 mW
1.4 Recommended operating conditions.
Supply voltage range (Vpp) - - - - - - - - - - - - - - - - - +4.5 V dc minimum to +5.5 V dc maximum
Minimum high level output current (Igg - - - -~ - - - - - - -0.4 mA
Maximum low level output current (Ig ) - - - - - - - - - - - 4 mA
Maximum input clamp current (Iyg)- = - - - - - - - - - - - - 1.5 v
Pulse width t :
Clock high - - = - = - - = = - = =« « - - - - 20 ns
Clear low =~ - - - = = = = = = = = = - = - - 25 ns
Setup time (t ) 3/~ - -~ == === ==« « -« 20ns |
Hold time (5 3/- - = = = = = = ==~ <= =~ ===--- 0 ns |
Case operating temperature range (Tp)- - - - - - - - - - - - -55°C to +125°C
1.5 Digital logic testing for device classes @ and V.
Fault coverage measurement of manufacturing
logic tests (MIL-STD-883, test method 5012) . . . . . . . . . XX percent &4/

2. APPLICABLE DOCUMENTS

2.1 vernmen cification, standard letin, and handbook. Unless otherwise specified, the following
specification, standards, bulletin, and handbook of the issue listed in that issue of the Department of Defense Index
of Specifications and Standards specified in the solicitation, form a part of this drawing to the extent specified
herein.

SPECIFICATION
MILITARY
MIL-1-38535 - Integrated Circuits, Manufacturing, General Specification for.
STANDARDS
MILITARY
MIL-STD-883 - Test Methods and Procedures for Microelectronics.
MIL-STD-973 - Configuration Management.
MIL-STD-1835 - Microcircuit Case Outlines.
BULLETIN
MILITARY
MIL-BUL-103 - List of Standardized Military Drawings (SMD's).
HANDBOOK
MILITARY
MIL-HDBK-780 - Standardized Military Drawings.
1/ Stresses above the absolute maximum rating may cause permanent damage to the device. Extended operation at the

maximum levels may degrade performance and affect reliability.

2/ Maximum power dissipation is defined as Voo X Ige, and must withstand the added Pp due to short-circuit;
e.9., Ina-
3/ The syn'gcsal l indicates the falling edge of the clock pulse is used for reference.
4/ Values will be added when they become available.
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(Copies of the specification, standards, bulletin, and handbook required by manufacturers in connection with
specific acquisition functions should be cbtained from the contracting activity or as directed by the contracting

etV 5962-9675101QCA"0 [ [

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

3. REQUIREMENTS

3.1 ltem requirements. The individual item requirements for device class M shall be in accordance with 1.2.1 of
MIL-STD-883, “Provisions for the use of MIL-STD-883 in conjunction with compliant non-JAN devices" and as specified
herein. The individual item requirements for device classes Q and V shall be in accordance with MIL-1-38535 and as
specified herein or as modified in the device manufacturer's Quality Management (QM) plan. The modification in the QM
plan shall not effect the form, fit, or function as described herein.

3.2 Design, construction, and physical dimensions. The design, construction, and physical dimensions shall be as
specified in MIL-STD-883 (see 3.1 herein) for device class M and MIL-1-38535 for device classes Q and V and herein.

3.2.1 Case outline(s). The case outline(s) shall be in accordance with 1.2.4 herein.
3.2.2 JIerminal connections. The terminal connections shall be as specified on figure 1.
3.2.3 JTruth tagble. The truth table shall be as specified on figure 2.

3.2.4 Logjc diagram. The logic diagram shall be as specified on figure 3.

3.3 Electrical performance characteristics and postirradiation parameter limits. Unless otherwise specified
herein, the electrical performance characteristics and postirradiation parameter Limits are as specified in table I
and shall apply over the full case operating temperature range.

3.4 Electrical test requirements. The electrical test requ'irement's shall be the subgroups specified in table II.
The electrical tests for each subgroup are defined in table 1.

3.5 Marking. The part shall be marked with the PIN listed in 1.2 herein. Marking for device class M shall be in
accordance with MIL-STD-883 (see 3.1 herein). In addition, the manufacturer's PIN may also be marked ds listed in
MIL-BUL-103. Marking for device classes Q and V shall be in accordance with MIL-1-38535.

3.5.1 Certification/compliance mark. The compliance mark for device class M shall be a “"C" as required in
MIL-STD-883 (see 3.1 herein). The certification mark for device classes Q and V shall be a “QML" or "Q" as required
in MIL-1-38535.

3.6 Certificote of compliance. For device class M, a certificate of compliance shall be required from a
manufacturer in order to be Listed as an approved source of supply in MIL-BUL-103 (see 6.7.2 herein). For device
classes @ and V, a certificate of compliance shall be required from a QML-38535 listed manufacturer in order to supply
to the requirements of this drawing (see 6.7.1 herein). The certificate of compliance submitted to DESC-EC prior to
listing as an approved source of supply for this drawing shall affirm that the manufacturer's product meets, for
device class M, the requirements of MIL-STD-883 (see 3.1 herein), or for device classes @ and V, the requirements of
MIL-1-38535 and the requirements herein.

3.7 Certificate of conformance. A certificate of conformance as required for device class M in MIL-STD-883 (see
3.1 herein) or for device classes Q and V in MIL-1-38535 shall be provided with each lot of microcircuits delivered to
this drawing.

3.8 Notification of change for device class M. For device class M, notification to DESC-EC of change of product
(see 6.2 herein) involving devices acquired to this drawing is required for any change as defined in MIL-STD-973.
3.9 Verification and review for device class M. For device class M, DESC, DESC's agent, and the acquiring activity

retain the option to review the manufacturer's facility and applicable required documentation. Offshore documentation
shall be made available onshore at the option of the reviewer.

3.10 Microcircuit group assignment for device clags M. Device class M devices covered by this drawing shali be in
microcircuit group number 17 (see MIL-1-38535, appendix A).
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. TABLE I. Electrical performance characteristics.
T 5962=96751 01O CA T T
Test Symbol Conditions Group A |[Device Limits - Unit
' -55°C < Te < +125°C subgroups | type
unless otherwise specified
Min Max
High level output voltage Vou Ve = 4.5 v, ViL = 0.7V
Vig = 2.0V, Igy = -0.4 mA 1,2, 3 ALl 2.5 v
Low level output voltage VoL Vpe = 45V, ¥y = 0.7V
Vig = 2.0V, Ig = 4.0 mA 1, 2, 3 ALl 0.4 v
Input clamp current Vik Vee = 4.5V, Ity = -18 mA 1, 2,3 All -1.5 v
dorK —0.
Input current @ max input Iy Ve = 5.5V, Clear |1 1,2, 3 ALl 0.3 [ m
voltage Viy = 7.0V Clock __ 0.4
Vep = 5.5V, or K 20 pA
High level input current Itn ViN =2.7V Clear 11,2, 3 Atl &0
Clock 80
Jor K —-0.6
Low level input current I, Vee = 5.5V, Clear 1,2, 3 All -0.8 mA
Vi = 0.4V Clock —=0.,8
mA
Supply current 1/ Iec Vee © 5.5V . 1, 2, 3 ALl 6
short circuit output 2/ Igs Ve = 5.5V 1, 2,3 ALl -20 -100 mA
current
Functional tests See 4.4.1b, 7,8 All
Veg = 4.5V, 5.5V
Veg = 5.0V
Maximum clock frequency fuax R =2 KQ 9, 10, 11 ALl 30 MHz
3/ ‘ C =15 pF
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TABLE I. Electrical performance characteristics.
0O 5%2'9675101Q('%D 0 Conditions Group A |Device Limits Unit
. -55°C « Tc < +125°C subgroups | type
unless otherwise specified
Min Max
VCC =50V
Propagation delay time, oL R =2kQ 9 All 20 ns
clear to Q, clear to Q 3/ (tp g €, =15 pF .
10, 11 28
VCC =50V
Propagation delay time, tpprar (R = 2 ko 9 __{ ALl 20 ns
clock toQor @ 3/ o2 € =15 pF
jo. 11 28

the clock is grounded.

1/ With all outputs open, I.. is measured

with the @ and @ outputs high in turn. At the time of measurement,

2/ Not more than one output should be shorted at a time and the duration of the short circuit conditions
shall not exceed one second.
3/ Subgroups 10 and 11 are guaranteed but not tested.
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[ [0 "5962-9675101QCA"J|[J [Bevice type

01

Case outline

€ and D

Terminal number

Terminal symbol

PRIV NGVMSUWN -

CLK 1
CLR 1
Ky

\/
ek
CLR 2

FIGURE 1. JIerminal connections.

Inputs Outputs

CLR | CLK J K Q Q

L X X X L H

H i L L Q Ty

H 1 H L Ho L

H 1 L H L H

H 1 H H Toggle _

H H X X Qg 0

H = High logic level
L = Low logic lLevel
X = Either low or high logic level
1 = Negative going edge of pulse
Qg = The output logic level before the indicated input conditions were
established
Toggle = Each output changes to the complement of its previous level
on each falling edge of the clock pulse
FIGURE 2. Truth table.
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[J [0 "5962-9675101QCA"0I 1 [J

J1 01 01 GND K2 02 102
— ——
0 0 0 0
CLRD— _dcLr
g KKk k CLE
— 7 |

FIGURE 3. Loqgic diagram.

CLK1 CLR1 Kl Vg CLK2 CLR2 J2
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[J [0 "5962-9675101QCA"0I 1 [J

FROM DUTPUT TEST
UNDER TEST POINT

v
TIMING { HIGH-LEVEL
t

ov | I
tsetup— ! - thold v
\- 3v w —=
DATA 1.3 v 1.3 v LOW-LEVEL 1.3 v 1.3 v
INPUT Vi : PULSE - .
cv
VOLTAGE WAVEFORMS YOLTAGE WAVEFORMS
SETUP AND HOLD TIMES PULSE WIDTHS

IN-PHASE

OUT-OF -PHASE
00TPUT 1.3 v 1.3 v
— VoL

NOTES:
1. R = 2 kQ
. C Load capacitance includes jig and probe capacitance.
3. Akl input pulses have the following characteristics: PRR < 1 MHz, Zoyr = 500, t. < 2.0 ns,
ty < 2.0 ns.

4. The outputs are measured one at a time with one input transition per measurement.

FIGURE 4. Iiming waveforms.
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4. QUALITY ASSURANCE PROVISIONS

. Eﬂdggﬁﬁkce class M, sampling and inspection procedures shall be in accordance with
Fo classes Q@ axi V, sampling and inspection procedures shall be in accordance
with NIL-T- 58535 or as moditied in the device manufacturer's Quality Management (QM) plan. The modification in the QM
plan shall not effect the form, fit, or function as described herein.

4.2 Screening. For device class M, screening shall be in accordance with method 5004 of MIL-STD-883, and shall be
conducted on all devices prior to quality conformance inspection. For device classes Q and V, screening shall be in
accordance with MIL-1-38535, and shall be conducted on all devices prior to qualification and technology conformance
inspection.

4.2.1 ition riteria for devi ass M.
a. Burn-in test, method 1015 of MIL-STD-883.

(1) Test condition A or D. The test circuit shall be maintained by the manufacturer under document revision
level control and shall be made available to the preparing or acquiring activity upon request. The test
circuit shall specify the inputs, outputs, biases, and power dissipation, as applicable, in accordance with
the intent specified in test method 1015.

2) Tp = +125°C, minimum.
b. Interim and final electrical test parameters shall be as specified in table 1I herein.

4.2.2 Additional criteria for device classes Q and V.

a. The burn-in test duration, test condition and test temperature, or approved alternatives shall be as specified
in the device manufacturer's QM plan in accordance with MIL-1-38535. The burn-in test circuit shall be
maintained under document revision level control of the device manufacturer's Technology Review Board (TRB) in
accordance with MIL-1-38535 and shall be made available to the acquiring or preparing activity upon request.
The test circuit shall specify the inputs, outputs, biases, and power dissipation, as applicable, in
accordance with the intent specified in test method 1015.

b. Interim and final electrical test parameters shall be as specified in table Il herein.

c. Additional screening for device class V beyond the requirements of device class Q shall be as specified in
appendix B of MIL-1-38535.

4.3 Qualification inspection for device classes Q and V. Qualification inspection for device classes @ and V shall
be in accordance with MIL-1-38535. Inspections to be performed shall be those specified in MIL-1-38535 and herein for
groups A, B, C, D, and E inspections (see 4.4.1 through 4.4.4).

4.4 Conformance inspection. Quality conformance inspection for device class M shall be in accordance with
MIL-STD-B83 (see 3.1 herein) and as specified herein. Inspections to be performed for device class M shall be those
specified in method 5005 of MIL-STD-883 and herein for groups A, B, C, D, and E inspections (see 4.4.%1 through 4.4.4).
Technology conformance inspection for classes @ and V shall be in accordance with MIL-1-38535 including groups A, B,
€, D, and E inspections and as specified herein except where option 2 of MIL-1-38535 permits alternate in-line control
testing.

4.4.1 Group A inspection.
a. Tests shall be as specified in table Il herein.
b. For device class M, subgroups 7 and 8 tests shall be sufficient to verify the truth table. For device classes

Q and V, subgroups 7 and 8 shall include verifying the functionality of the device; these tests shall have
been fault graded in accordance with MIL-STD-883, test method 5012 (see 1.5 herein). .

4.4.2 Group C inspection. The group C inspection end-point electrical parameters shall be as specified in table II
herein.
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TABLE II. i t_requir ts.

0 0 "5962=967510T0CA T T
Test requirements Subgroups Subgroups
. ¢{in accordance with {in accordance wWith
MIL-STD-883, MIL-1-38535, table 111)
TM 5005, table 1)
Device Device Device
class M class Q class v
Interim electrical
parameters (see 4.2)
Final electrical i/1,2,3,7,8,9 s, 2,3,7, 8 2/, 2,3,
parameters (see 4.2) 10, 11 9, 10, 1 7,8,9,10,11
Group A test 1,2,3,7,8,9 1,2,3,7, 8, 1,2,3,7, 8,
requirements (see 4.4) 10, 11 9, 10, 11 9, 10, 1
Group C end-point electrical 1,2, 3 1, 2, 3 1, 2,3,7,8
parameters (see 4.4)
Group D end-point electrical 1, 2, 3 1, 2, 3 1, 2,3, 7,8
parameters (see 4.4)
Group E end-point electrical 1,7, 9
parameters (see 4.4)

1/ PDA applies to subgroup 1.
2/ PDA applies to subgroups 1 and 7.

4.4.2.1 Additional criteria for device class M. Steady-state life test conditions, method 1005 of MIL-STD-883:

a. Test condition A, B, C, or D. The test circuit shall be maintained by the manufacturer under document
revision level control and shall be made available to the preparing or acquiring activity upon request. The
test circuit shall specify the inputs, outputs, biases, and power dissipation, as applicable, in accordance
with the intent specified in test method 1005.

b. Ty = +125°C, minimum.
c. Test duration: 1,000 hours, except as permitted by method 1005 of MIL-STD-883.

4.4.2.2 Additional criteria fo i lasses Q V. The steady-state life test duration, test condition and
test temperature, or approved alternatives shall be as specified in the device manufacturer's QM plan in accordance
with MIL-1-38535. The test circuit shall be maintained under document revision level control by the device
manufacturer's TRB, in accordance with MIL-1-38535, and shall be made available to the acquiring or preparing activity
upon request. The test circuit shall specify the inputs, outputs, biases, and power dissipation, as applicable, in
accordance with the intent specified in test method 1005.

4.4.3 Group D inspection. The group D inspection end-point electrical parameters shall be as specified in table II

herein.
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4.4.4 Group E inspection. Group E inspection is required only for parts intended to be marked as radiation
hardness assured (see 3.5 herein). RHA levels for device classes Q and V shall be M, D, L, R, F, G, and K and for

device) ¢psgdb Mg BB A D O O

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

b. For device class M, the devices shall be subjected to radiation hardness assured tests as specified in
MIL-1-38535, appendix A, for the RHA level being tested. For device classes Q and V, the devices or test
vehicle shall be subjected to radiation hardness assured tests as specified in MIL-I-38535 for the RHA level
being tested. All device classes must meet the postirradiation end-point electrical parameter limits as
defined in table I at T, = +25°C £5°C, after exposure, to the subgroups specified in table 11 herein.

¢. When specified in the purchase order or contract, a copy of the RHA delta limits shall be supplied.
5. PACKAGING

5.1 Packaging reguirements. The requirements for packaging shall be in accordance with MIL-STD-883 (see 3.1
herein) for device class M and MIL-1-38535 for device classes Q and V.

6. NOTES
6.1 Intended use. Microcircuits conforming to this drawing are intended for use for Government microcircuit

applications (original equipment), design applications, and logistics purposes.

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

6.1.2 Substitutability. Device class Q devices will replace device class M devices.

6.2 Configuration control of SMD's. All proposed changes to existing SMD's will be coordinated with the users of
record for the individual documents. This coordination will be accomplished in accordance with MIL-STD-973 using DD
Form 1692, Engineering Change Proposat.

6.3 Record of users. Military and industrial users shall inform Defense Electronics Supply Center when a system
application requires configuration control and which SMD's are applicable to that system. DESC will maintain a record
of users and this list will be used for coordination and distribution of changes to the drawings. Users of drawings
covering microelectronic devices (FSC 5962) should contact DESC-EC, telephone (513) 296-6047.

6.4 Comments. Comments on this drawing should be directed to DESC-EC, Dayton, Ohio 45444-5765, or telephone
(513) 296-8525.

6.5 Abbreviations, symbols, and definitions. The abbreviations, symbols, and definitions used herein are defined
in MIL-1-38535 and MIL-STD-1331.

6.6 One part - one part number system. The one part - one part number system described below has been developed to
allow for transitions between identical generic devices covered by the three major microcircuit requirements documents
(MIL-H-38534, MIL-1-38535, and 1.2.1 of MIL-STD-883) without the necessity for the generation of unique PIN's. The
three military requirements documents represent different class levels, and previously when a device manufacturer
upgraded military product from one class level to another, the benefits of the upgraded product were unavailable to
the Original Equipment Manufacturer (OEM), that was contractually locked into the original unique PIN. By
establishing a one part number system covering all three documents, the OEM can acquire to the highest class level
available for a given generic device to meet system needs without modifying the original contract parts selection

criteria.
Example PIN Manufacturing Document
Mili ntation f under _new_system source listing listing
New MIL-H-38534 Standard Microcircuit 5962-XXXXX2Z(H or K)YY QML -38534 MIL-BUL-103
Drawings . .
New MIL-1-38535 Standard Microcircuit 5962-XXXXX2Z(Q or V)YY QML -38535 MIL-BUL-103
Drawings
New 1.2.1 of MIL-STD-883 Standard 5962-X0XXXZZ(M)YY MIL-BUL-103 MIL-BUL-103
Microcircuit Drawings
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ke Of [ Shipoty eviee es @ and V. Sources of supply for device classes @ and V are listed in
QML-38535. The vendors l1sted in QML- 38535 have submitted a certificate of compliance (see 3.6 herein) to DESC-EC and
R have agreed to this drawing.

6.7.2 Approved sources of supply for devic . Approved sources of supply for class M are listed in
MIL-BUL-103. The vendors listed in MIL-BUL-103 have agreed to this drawing and a certificate of compliance (see 3.6
herein) has been submitted to and accepted by DESC-EC.
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