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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 complfant
non-JAN devices".

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

5962-89707 01 E X
| | H H
| | I
Drawing number Dev?ce Eyp Case outline Lead 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 54HCT162 BCD decade counter, synchronous reset, TTL

compatible 1nputs
1.2.2 (Case outline. The case outline shall be as designated in appendix C of MIL-M-38510, and as

follows:
OQutline letter Case outline
E D-2 (16-lead, .840" x .310" x .200"), dual-in-1ine package

1.3 Absolute maximum ratings. 1/

Supply voltage range - - - - - - =~ = - - - & -0.5 V dc to +7.0 V dc

DC input voltage - - - - - - - - - =« - - . - -0.5 ¥V dc to Yee *+ 0.5 V dc
DC output voltage - - - - = = = = = & - - - -0.5 V dc to Vg *+ 0.5 ¥ dc
Clamp diode current - - - -~ =« - = = - - - - +20 mA

DC output current (per pin) - « - = - - - - 20 mA

DC drain current (per pin) - - - - - - - - %25 mA

DC Voo or GND current - - - - - - - - - - - #50 mA

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

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

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

Thermal resistance, junction-to-case (8jc) - See MIL-M-38510, appendix C
Junction temperature (Tg} - - - - - - - - - +175°C

17 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 (Vgg) - - - -~ - - - - - - -
Case operating temperature (T¢)- - - - - -
Input rise or fall time:

+4,5 V dc to *+5.5 V dc

-55°C to +125°C

Vee = 4.5V - - - - e e e a e - 0 to 500 ns
Minimum setup time, Pn_to CP (tg1):
Tcz+25C Vcc-45V ------- 10 ns
T¢ = -55°C/+135°C, Vee = 4.5V - - - - 15 ns
Minimum setup time, PE or TE to CP {tg2):
T¢ = +25° Lo Yoo =45V - - - -l 13 ns
TC = -55°C/+128°C, Vog = 4.5V - - - - 20 ns
Minimum segup time, §Ff to CP (tg3):
= +25C, Ve =45V =~ - - - - - - 12 ns
Tc 2 s5cc/gkec, Vcc 4.5V - - - - 18 ns
M1n1mum setup time, MR to CP (tgq):
Tc = *+25:C, Voe = 4.5V - - - - - - - 13 ns
T¢ = -55°C/+125°C, Vog = 4.5 V - - - - 20 ns
Minimum hold time, Pn to CP (tp1):
Tc = +25°C, Vee.s 4.5V - - - - - - - 5 ns
¢ = -55 “¢jnskec, Ve = 4.5V - - - - 5 ns
Minimum hold time, PE or TE to CP (ty2):
T = +25° L ¥ g =45V - - -4 I ns
- -58°C/+1%5°C, Ve = 4.5V - - - - 3ns
Minimum hold time, SPE to CP (tp3):
= +25°C 4.5V - - "o - - 3 ns
Tg = -55 C/*lgg Cc, Vcc 45V .- - - 3 ns
Minimum recovery time MR to CP (tpec):
T =*25C, Vec.= 4.5V - - - - 2= - 15 ns
Te = -55 C/*lgg c, Vcc 4.5V - - - - 22 ns
Minimum MR Jpulse width (ty):
¢ = 25 C Vee.= 4.5V - - - - - - - 25 ns
Tec = -55 C/*lgg C,Vcc=4.5V - - - - 38 ns
Maximum cP frequency (fpax):
- +25°C, 3 R 30 MHz
= -55 C/+15g c, Vcc 8.5V - - - - 20 MHz
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2. APPLICABLE DOCUMENTS

2.1 Government specification, standard, and bulletin. Unless otherwise specified, the following
specification, sfangara, and bulletin of the Tssue 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 Methods and Procedures for Microelectronics.
BULLETIN
MILITARY
MIL-BUL-103 - List of Standardized Military Drawings (SMD's).

(Copies of the specification, standard, and 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 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 Item re;uirements. The individual item requirements shall be in accordance with 1.2.1 of

MIL-STD-BBJ, "Provisions for the use of MIL-STD-883 in conjunction with compliant non-JAN devices"
and as specified herein,

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

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

3.2.2 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.

3.2.4 Counting sequence. The counting sequence diagram shall be as specified on figure 4.

3.2.5 Case outlines. The case outlines shall be in accordance with 1.2.2 herein.
3.3 Electrical performance characteristics. Unless otherwise specified herein, the electrical

performance characteristics are as specified in table I and apply over the full case operating
temperature range.

3.4 Electrical test reguirements. The electrical test requirements shall be the subgroups
specified in tabTe T1. e electrical tests for each subgroup are described in table I.
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TABLE 1. Electrical performance characteristics.
| | I I Limits |
Test | Symbol | Conditions lGroup A | | Unit
] | -85°C < T < *+125°C 1/ Isubgroups | "Min T Max |
| | unless otherwi se specified | | } |
| ] | | |
High Tevel output voltage | Vgy | Voo = 4.5 V; I IIgl = 20 uA 1 1, 2, 3 | 4.4 | 1y
| | Viy = 2.0V or | | | | |
| | 0.8%V | | | | !
I I | lIgl = 4.0 mAl | 3.7 | I
| | ] | | I |
| | | T 1 I |
Low Tevel output voltage | VgL | Voc = 4.5 V; | 1Igl = 20 wA | 1, 2, 3 | 1011 Vv
| | VI = 2.0V or | | | | |
| | 0.8%V i | ! =1
| | | 119l = 4.0 mAl | | 0.4 |
| | | | | | |
| | | | 1 ]l
High level input voltage : VIH | Ve = 4.5V 2/ 11, 2,31 2.0 l' | v
| | | |
] I | | T
Low level input voltage { YL lI Vec = 4.5V 2/ : 1, 2, 3 : ’I 0.8 II ¥
I I I T T T
Input capacitance | Cin ] ViN =0V, Tc = #25°C | 4 | I 10 | pF
| | see 4.3.1 | | ! ]
i | | | ] |
| | | | 1 I
Quiescent current I Igg 1 Voc = 6.5 V; Viy = Yecor GND | 1, 2, 3] 1 401 uA
| | Igyt = 0.0 A | | | I
| ] | ] | |
i i I I T i
Input leakage current = TN : Yec = 5.5 ¥; Yy = Yo or GND : 1, 2, 3} :il .0 : ul
|
| | T I 1 |
Functional tests | | See 4.3.1d | 7,8 | | |
] | ] | | |
| 1 { | | I
Additional qufiescent | alee | Any 1 input: |1, 2, 31| ] 81§ | uA
supply current i | Viy=2.4YV | | | |
} | Other 'inputs | | | |
| | VIN C or GND | | | |
I | Igut = 8 ! | ] I
] | Vg = 5.5 V I I | I
| | i | i ]
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

| | 1 1 Cimits |
Test | Symbol | Conditions IGroup A | | Unit
i I -55°C < Tg < *128°C 1/ IsubgroupleT
| | unless otherwise speciTied | | |
{ | | T T ]
Propagation delay time, |tpy.1, | Vcc = 5.0 V 10%, |9 | 142 | ns
CP to TC ItppHr | CL = 50 pF £10%, I T T 1
] | See figure 5 | 10, 11 | 1 63 |
] | | T I I
Propagation delay time, [tpy 2, | 1 9 [ 139 | ns
CP to Qn ItprHz | T T I T
| ! | 10, 11 | | 59 |
| 1 | T | ]
Prggagatign delay time, 1tpHL3’ : | ¢ ] |32 | ns
to T I | ] I
[P |10, 11 | 148 |
] { | 1 | |
PrMEagatIOn delay time, Itpyrga | | 9 | 150 | ns
| | T T T 1
| I | 10, 11 | | 75 1
I | | I | ]
Transition time Itvews | 1 9 | 115 | ns
1tTHL | | I | ]
I I j 10, 11 | | 22 | ns

1/ For a power supply of 5 V #10 percent, the worst case output voltages (Vgy and Vg ) occur
for HCT at 4.5 V. Thus, the 4.5 V values should be used when designing with this supply. Worst
cases Viy and Vi occur at Vgc = 5.5 V and 4.5 ¥, respectively.

2/ The Viy and Vy| tests are not required and shall be applied as forcing functions for the
T Vpy or VoL tes%s

3/ Trans1%lon time (ty y and tyyL), 1f not tested, shall be guaranteed to the specified 1imits
in table I.

3.5 Marking. Marking shall be in accordance with MIL-STD-883 (see 3.1 herein). The part shall be
marked with the part number tisted fn 1.2 herein. In addition, the manufacturer's part number may
also be marked as 1isted 1n 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 Iisted as an approved source of supply in MIL-BUL-103 (see 6.6 herein). The
certificate of compliance submitted to DESC-ECS prior to 1i1sting 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 lot of microcircuits delivered to this drawing.

3.8 Notification of change. Notification of change to DESC-ECS shall be required in accordance
with MIL-STD-B83 [see 3.1 herein).

3.9 Verification and review. DESC, DESC's agent, and the acquiring activity retain the option to
review The manufacturer's Tacility and applicable required documentation. Offshore documentation
shall be made available onshore at the option of the reviewer,
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E Case outline E
{7Term1na1 Terminal

| number | symbol |
4 } -+
i 1 | R |
| 2 | e |
| 3 | PO |
I I
| 5 | P2 |
| s | e
| 7 | PE |
l 8 GND

| 9 PE
} 10 TE

| 11 Q3
e e |
] 13 I Q1 |
} 14 Q0
| 15 TC

I 16 I Yce l

FIGURE 1. Terminal connections.
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| | | l
| | inputs | Outputs }
I | | | [ T | I I T
| Operating mode | MR : CP | PE ; TE : JPE : Pn : On : TC I
] | |

I I T | i I T T I T
| Reset (clear) | 1 |_J I xt xI x | xI v | L |
| | | | | | i | | T
| | | ] | | | I ] }
| | | | | | li I |

| Parallelload | h (_J 1 x1 x1 1 1 11 L | L ||
| ! | | | i | I ]

| I h | P X1 X1 1 1 hil H 1 (a) |
] | I"rl | | ] ] | |
| | | | | | | ! | |
i T | T [ | | I | T
| Count IR I 1 nl n) b | Xlcount | (a) |
| | | | | ! | ] | |
] | | | | i | I | |
| ] I | I i i | I I
| Inhibit I n b XtP v X1 h | X1 gn i (a) |
| I h | X1 X1 11 h | X} g0 | L |
! | | | ] | ] ] | !

H = HIGH voltage level steady state
L = LOW voltage level steady state

X = Irrelevant
Transition from LOW to HIGH

n

h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition.

1 = LOW voltage Tevel one setup time prior to the LOW-to-HIGH clock transition.

q = Lower case letters indicate the state of the referenced output prior to the
LOW-to-HIGH clock transition.

(a) = The TC output is HIGH when TE is HIGH and the counter is at Terminal Count (HLLH),

FIGURE 2. Truth table.
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MASTER RESET LI (sYNCHRONOUS)

SPE 1

oS 1 |

1
PRESET | P1_J ! 1

DATA [
INPUTS|P2_ [ 1 1

P !
|

COUNT
ENABLES

ce  TUULUULULruUnuUruULuUTue

i
[
|
|
|
|
OUTPUTS T i
[
]
u

COUNT

NOTE: Sequence illustrated in waveforms:

Reset outputs to zero.
Preset to BCD seven.

WM -

Inhibit.

FIGURE 4. Counting sequence.

Count to eight, nine, zero, one, two, and three.

|
rﬂ- INHIBIT .l
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il
I CL =50 pF
=6 ns t=6ns =
cp 2:2V ty P
53y - ——— 3.0V
GND MR — 13V
— GND
1/fmax tPHL
% t ,.l 3.0V
PLH “PHL 0 v 1.3 v
OUTPUT 2.7y N GND
o3V rec —
trin tTHL CP — 3V
— GND
Ty ‘h-] ¢
ER A 3.0V
TE ] é;«%\\‘ MR (l;. 3Dv
tPLH_’j teHL L oy N
27 v t t
TC 1.3V ' h
0.3V 3,0V
GND CP \ —_— .3V
-tTLH tTHL GND
pedt— VAL | D —Om
INPUTS 3.0V
PO, PI
Bl X X oNp
—
SPE \
cpP _—_]
NOTES:
1. Cp includes jig and probe capacitance,
2. Outputs should be switching from 102 Vc¢ to 90% Voo in accordance
with device truth table. For fyax, input duty c_yc?e = 50%.
FIGURE 5. Switching waveforms and test circuit.
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4. QUALITY ASSURANCE: PROVISIONS

4.1 Sampling and inspection. Sampling and inspection procedures shall be in.accordance with
section ¥ of M?L-E-QESIE 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 ali 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.

TABLE II. Electrical test requirements.

T | Subgrouﬁs T
| MIL-STD-883 test requirements | (per method |
| | 5005, tabte I) |
T | |
|Interim electrical parameters | --- |
| {method 5004) | |
] [ T
|IFinal electrical test parameters | 1%, 2, 9 |
| (method 5004) | |
| T 1
IGroup A test requirements 11,2, 3,4,7, 1
]  (method 5005) | 8, 9, 10**, 11**~}
I T I
{Groups C and D end-point ! ]
I electrical parameters } 1, 2, 3

|

{method 5005)

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

4.3 Quality conformance inspection. Quality conformance inspection shall be in accordance with
method 5005 o¥ MIL-3TD-883 incﬁu&?ng'groups A, B, C, and D inspections. The following additional
criteria shall apply.

4.3.1 Group A inspection.

a. Tests shall be as specified in table 1! herein.

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

c. Subgroup 4 (Clq measurement) shall be measured only for the initial test and after
process or design changes which may affect capacitance. Test all applicable pins on five
devices with zero failures.

d. Subgroups 7 and 8 tests shall verify the truth table as specified on figure 2.
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4.3.2 Groups C and D inspections,

a. End-point electrical parameters shall be as specified in table II herein.
b. Steady-state 1ife 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 duration: 1,000 hours, except as permitted by method 1005 of MIL-STD-883.
5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in accordance with
MIL-M-3B510.

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 1isting on QPL-38510, the device specified herein will be
inactivated and 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 Configuration control of SMD's. A1l proposed changes to existing SMD's will be coordinated
with the users of record for the individual documents. This coordfnation 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.

STANDARDIZED SKE
MILITARY DRAWING 5962-89707
DEFENSE ELECTRONICS SUPPLY CENTER REVISION LEVEL SHEET
DAYTON, OHIO 45444 13
Dggg g?RM ] 93A # U. 8. GOVERANMENT PRINTING OFFICE: 1988—549-004

Powered by I Cminer.com El ectroni c-Li brary Service CopyR ght 2003



http://www.dzsc.com/stock_596/5962-8970701EA.html

0 [0 "5962-8970701EA"D) O [

6.6 Approved source of supply. Ar approved source of supply is 1isted
Additional sources will be added to MIL-BUL-103 as they become available.

in MIL-BUL-103.
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 are current only to the date of the last action of this document.

| [ Vendor | Vendor |
| Military drawing | CAGE | similar part |
| part number | number | number 1/ |
} | | |

| I i
: 5962-8970701EX I 18714 { CD54HCT162F/3A a

1/ Caution. Do not use this number for item

Route 202

~ acquisition. Items acquired to this number
may not satisfy the performance requirements

Vendor CAGE Yendor name
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