REVISIONS
LTR DESCRIPTION DATE (YR-MO-DA) APPROVED
REV
SHEET
REV
SHEET
REV STATUS REV
OF SHEETS SHEET 1t2l3)als el 71sle]io
PMIC N/A PREPARED,BY
Maorea. & Ko ren DEFENSE ELECTRONICS SUPPLY CENTER
DAYTON, OHIO 45444
STANDARDIZED CHECKED BY
MILITARY MICROCIRCUITS, DIGITAL, HIGH SPEED CMOS.,
DRAWING QUAD, 2-INPUT EXCLUSIVE-OR GATE, TTL
COMPATIBLE, MONOLITHIC SILICON
THIS DRAWING IS AVAILABLE Sz
FOR USE BY ALL DEPARTMENTS E CAGE CODE
AND AGENCIES OF THE 29 AUGUST 1990 A 67268 5962-89844
DEPARTMENT OF DEFENSE REVISION LEVEL
AMSC N/A SHEET ] 1
DE?;C) g?RM ] 93 o 1).S. GOVERNMENT PRINTING OFFICE: 1987 — 748-129/6091)
5962-E£1654

DISTRIBUTION STATEMENT A.  Approved for public release; distribution is unlimited.




1, SCOPE

1.1 Scope. This drawing describes device requirements for 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".

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

5962-89844 01 C X
— T T T
| ' | |
|
rawing number evice type ase outline €ead finish per
(1.2.1) (1.2.2) MIL-M-38510

1.2.1 Device type. The device type shall identify the circuit function as follows:

Device type Generic number Circuit function

01 54HCT86 Quad, 2-input EXCLUSIVE-OR gates, TTL
compatible inputs

. %iz.z Case outline., The case outline shall be as designated in appendix C of MIL-M-38510, and as
ollows:

Outline letter Case outline

c D-1 {14-lead, .785" x .310" x .200"), dual-in-line package

1.3 Absolute maximum ratings. 1/

Supply voltage range - « - - « - = « - - - - -0.5 V dc to +7.0V dc

DC input voltage range - - - - - - -~ - - - - -0.5 V dc to VCC + 0.5V dc
DC output voltage range- - - - - - - - - - - -0.5 V dc to Voo *+ 0.5 V de
DC input diode current - - - = - = - - - - - +20 mA

DC output diode current (per pin} - - - - - £20 mA

DC drain current (per pin) - - - - - = - - +25 mA

bC VCC or GND current - - -« - - - - - - « - £50 mA

Storage temperature range - - - - - - - - - -65°C to +150°C

Maximum power dissipation (Pp) - - - - - - - 500 mW 2/

Lead temperature (soldering, 10 seconds) - -  +300°C

Thermal resistance, junction-to-case (GJC) - See MIL-M-38510, appendix C
Junction temperature (T;) - - - - - - - - - +175°C

1/ Unless otherwise specified, all voltages are referenced to ground.

2/ For Tg = +100°C to +125°C, derate linearly at 8 mW/°C.
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1.4 Recommended operating conditions.

Supply voltage range (VCC) -------- +4.5 Y dc to +5.5 V dc
DU input voltaye - - - - - - - - - - - - - 0.0 V to Vcc

DC output voltage- - - - - - - - - - - - « 0.0 V to VCC

Lase operating temperature range (T.)- - - -55°C to +125°C

Input rise or fall time (tr’ tf):
v =45V, 55V - - - - o - -4 oo 0 to 500 ns
cC

2. APPLICABLE DOUCUMENTS

2.1 Government specification, standard, and bulletin. Unless otherwise specified, the following

specification, stanaard, and bulTetin of the issue Tisted 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-M-38510 - Microcircuits, General Specification for.
STANDARD
MILITARY
MIL~STD-883 - Test Methous and Procedures for Microelectronics.
BULLETIN
MILITARY
MIL-BUL-103 - List of Standardized Military Drawings (SMD's).
{Copies of the specification, standard, ana bulletin required by manufacturers in connection with

specific acquisition functions should be obtained from the contracting activity or as directed by
the contracting activity.)

2.2 QOrder 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 Item requirements. The individual item requirements 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 specitied herein,

3.2 Desiyn, construction, and physical dimensions. The design, construction, and physical
dimensions shall be as specified in MIL-M-3B5I0 and herein.

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

5.¢.2 Truth table. The truth table shall be as specified on figure 2.
3.2.3 Logic diagram. The logic diagram shall be as specified on figure 3.

3.¢.4 Case outline. The case outline shall be in accordance with 1.2.2 herein.
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3.3 Electrical performance characteristics. Unless otherwise specified herein, the electrical
performance characteristics are as specified in table I and shall apply over the full case operating
temperature range.

3.4 Electrical test requirements. The electrical test requirements shall be the subgroups
specified in table II. Thé electrical tests for each subgroup are described in table I.

3.6 Marking. Marking shall be in accordance with MIL-STD-883 (see 3.1 herein). The part shall
be marked wit% the part number listed in 1.2 herein. In addition, the manufacturer's part number
may also be marked as Tisted in MIL-BUL-103 (see 6,6 herein).

3.6 Certificate of compliance. A certificate of compliance shall be required from a manufacturer
in order to be Tisted as an approved source of supply in MIL-BUL-103 (see 6.6 herein). The
certificate of compliance submitted to DESC-ECS prior to listing as an approved source of supply
shall affirm that the manufacturer's product meets the requirements of MIL-STD-883 (see 3.1 herein)
and the requirements herein.

3.7 Certificate of conformance. A certificate of conformance as required in MIL-STD-883 (see 3.1
herein) shall be provided with each 1ot of microcircuits delivered to this drawing.

3.8 Notification of change. Notification of change to DESC-ECS shall be required in accordance

with MIT-STD-883 (Sé€ 3.1 herein).

3.9 Verification and review., 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,

4, QUALITY ASSURANCE PROYISIONS

4.1 Sampling and inspection, Sampling and inspection procedures shall be in accordance with
section § of MIL-M-3851I0 to the extent specified in MIL-STD-883 (see 3.1 herein).

4.2 Screening, Screening shall be in accordance with method 5004 of MIL-STD-883, and shall be
conducted on all devices prior to quality conformance inspection. The following additional criteria
shall apply:

a. Burn-in test, method 1015 of MIL-STD-883.

(1) Test condition A, B, C, or D using the circuit submitted with the certificate of
compliance (see 3.6 herein).

(2) Tp = +125°C, minimum.

b. Interim and final electrical test parameters shall be as specified in table II herein,
except interim electrical parameter tests prior to burn-in are optional at the discretion of
the manufacturer,

4.3 Quality conformance inspection. Quality conformance inspection shall be in accordance with
method 5005 of MIL-STD-883 incTuding groups A, B, C, and D inspections. The following additional
criteria shall apply.
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TABLE 1.

Electrical performance characteristics.

| I I I Limits |
Test | Symbol | Conditions {Group A | | Unit
] | -55°C < Tg < +125°C 1/ | subgroups{™Min T Max 1
| | unless otherwise specified | | | |
I 1 | ] I T ]
High Tevel output voltage | Vgy | Voo = 4.5V, bligh =20 A 1 1, 2,31 4.4 v
| | Viy = 2.0V or | ! | ] |
| | 0.8V f ! | | |
| | I 11gl = 4.0 mAl | 3.7 | |
| | | | | | |
I I [ | I [ T
Low level output voltage | Vg | Vec = 4.5V, | tigl =20 A 1 1, 2, 31 0.1
| [ Viy = 2.0Vor | | | | I
| | 0.8V | ! | =
! | I 11l = 4.0 m| | 1 0.4 |
] I | | l | |
T I | T I T
High level input voltage { VIH } Veg = 4.5V 2/ ; 1, 2, 3 i 2.0 = :
[ I | ] I T
Low Tevel input voltage ; ViL , Vog = 4.5V 2/ : 1 2,3 } ‘ 0.8 :
I T | [ | ]
Input capacitance } CIN } See 4.3.1c } 4 } 1 10 : pF
I I T | 1 T
Quiescent current | Igc | Veg = 5.5V, Viy = Vgc or GND | 1, 2, 3 | | 40 | wA
! | Igut = A ! ! | |
| [ ! ! | |
I I I I [ T
Input leakage current : Iy t Voo = 5.5 V, Vi = Veg or GND : 1, 2, 3 l {il 0 }
| | I | I I
Functional tests | | See 4.3.1d | 7,8 | | |
T [} T ! 1 I
Additional guiescent |alee | Any 1 input: |1, 2, 3| i 3.0 1 mA
supply current ] | = 2.4V ! | | |
| } Other inputs | ] | |
! | ¢ or GND | { | !
| | 1o 0 807 Vg = 5.5 ¥ | Lo
| | { | ! |
| I | T T |
Propagation delay | tpLH ! VCC 4.5Y I 9 ! | 321 ns
time, An, En to Yn | tpuL I C 50 pF I I l I
] | See figure 4 ] 10, 11 | | 48
T T | ] I T
Lutput transition time ltTLH | i 9 | | 151
3/ ltThL” | T | T T
| ! | 10, 11 | | 22 |

1/ For a power supply of 5 V +10%

Viy and Vyp occur at Vgg =

Voy or Vg tests.

the worst case output voltages (V
at 4.5 V. Thus, the 4.5V va1ues should be used when designing with this supp]y

5.5 V and 4.5 V respectively.

and Vg ) occur for HCT
Worst cases

2/ The Viy anu Vyi tests are not required, and shall be applied as forcing functions for the

3/ Transition time {ty y, tyh ), if not tested, shall be guaranteed to the specified limits.
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TABLE II. Electrical test requirements.

Subgroups
{per method
5005, table I)

MIL-STD-883 test requirements

Interim electrical parameters
(method 5004)

1
{method 5004) 9
Group A test requirements 1, 2, 3, 4, 7,
(method 5005) &, 9, 10%* 11%*
Groups C and D enc-point
electrical parameters 1, 2, 3

I |
| |
! |
| !
] |
| !
| |
f |
Final electrical test parameters ‘ * 2,3, 7, 8,|
| ]
| |
| |
| |
| f
| i
! ]

(method 5005)

*  PDA applies to subgroup 1.
**  Subgroups 10 and 11, if not tested, shall be
yuaranteed to the specified limits in table I.

4.3.1 Group A inspection.

a. Tests shall be as specifiea in table II herein.

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

c. Subgroup 4 (CIN measurements) shall be measured only for the initial test and after
process or design changes which may affect capacitance. Capicatance shall be measured
between the designated terminal and GND at a frequency of 1 MHz. Test all applicable pins
on five devices with zero failures.

d. Subgroups 7 and & tests shall verify the truth table as specified on figure 2.

4.3.2 Groups C and D inspections.

da. End-point electrical parameters shall be as specified in table II herein.
b. Steady-state life test conditions, method 1005 of MIL-STD-883.

(1} Test condition A, B, C, or D using the circuit submitted with the certificate of
compliance (see 3.6 herein).

(2) Tp = +125°C, minimum.

{3} Test duratjon: 1,000 hours, except as permitted by method 1005 of MIL-STD-883.
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} Device type

o1

!

i Case outlinel C !
{ Terminal H Terminal I
| number | symbol |
! 1 |
I
| 2 IBL
| 3 ‘ Yl ;
|

| 4 A2
| 5 ; B2 :
]

| 6 I Y2 |
; 7 } GND ’
| 8 RS
| 9 | A3 |
L 10 | 3]
| 11 | Y4 |
I' 12 loa |
| 13 I B4 :
]

' 14 | VCC |

FIGURE 1, Terminal connections.
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T !
Inputs | Output {

{ 1
An | Bn | Yn !
T | |
L ! L | L !
L | H | H |
H | L ! H |
H ! H I L |
I I |

High voltage tevel
Low voltage level

FIGURE 2. Truth table.

i —— o>

— >

on —— o>

1 OF 4 GATES

o

FIGURE 3. Logic diagram.

{>0 Yn
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DEVICE
UNDER
TEST
T
CL = 50 pF, includes probe and jig capacitance.

___I l__tr-sns ,I "-tf-SHS

' 3Vaqy
An OR Bn 1.3V
s 03V
teLh tpHL [=-
v
MHaqvy
1.3V
OQUTPUT Yn v—-0.3V
-—l oL
t1LH -
FIGURE 4. Switching waveforms and test circuit.
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5. PACKAGING

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

6. NOTES

6.1 Intended use. Microcircuits conforming to this drawing are intended for use when military
specifications do not exist and qualified military devices that will perform the required function
are not available for OEM application. When a military specification exists and the product covered
by this drawing has been qualified for listingy on QPL-38510, the device specified herein will be
inactivated ana will not be used for new design. The QPL-38510 product shall be the preferred item
for all applications.

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

6.3 Confiyuration control of SMD's. Al1 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-481 using DD Form 1693, Engineering Change Proposal (Short Form).

6.4 Record of users. Military and industrial users shall inform Defense Electronics Supply
Center when a system application requires configuration control and the applicable SMD. DESC will
maintain a record of users and this 1ist will be used for coordination and distribution of changes
to the drawings. Users of drawings covering microelectronics devices (FSC 5962) should contact
DESC-ECS, telephone (513) 296-6022.

6.5 Comments. Comments on this drawing should be directed to DESC-ECS, Dayton, Ohio 45444, or
telephone (513] 296-5375.

6.6 Appruved source of supply. An approved source of supply is listed in MIL-BUL-103.
Additional sources will be added to MIL-BUL-103 as they become available. The vendor listed in
MIL-BUL-103 has agreed to this drawing and a certificate of compliance (see 3.6 herein) has been
submitted to and accepted by DESC-ECS. The approved source of supply listed below is for
information purposes only and is current only to the date of the last action of this document.

| T [ |
| | Vendor | Vendor |
| Military drawing | CAGE | similar part

{ part number { number { number 1/ ;
| [ | |
| 5962 -8984401CX | 34371 | CD54HCTB6F/3A |
I | | |

1/ Caution. Do not use this number for item
acquisition. Items acquired to this number
may not satisfy the performance requirements
of this drawing.

VYendor CAGE VYendor name

number and address

34371 Harris Semiconductor
PO BOX 883
Melbourne, FL 32901
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