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1. SCOPE

1.2.1 9
devices".

5962-86854 01

1.1 Scope. This drawing describes device requirements for class B microcircuits in accordance with
-STD-883, “Prov1s1ons for the use of MIL-STD-883 in conjunction with compliant non-JAN

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

X

| T
| |
| |
| |

3

.‘ Il
| ]
I

Drawing number Device type
(1.2.1)

Device type Generic number
(113 54HCT161

follows:
OQutline letter

E

1.3 Absolute maximum ratings. 1/

DC output current (per pin) - - - - - - - -

Storage temperature range .........
Power dissipation

Thermal resistance, junction-to-case (9j¢):
Case@ E- = = = = = = = =« = = = = = = = -
Junction temperature (T3) - - - - - - - - -

Supply voltage range- - - - - - - - - = - - -
DC input voltage- - ~ = = = = = - = - - = - -
DC output voltage - - - = = = = = = - = - - -
Clamp diode current - - - = = = = - = - - - -

OC Vgc or GidD current (per pin) - - - - - - -

Lead temperature (sol er1ng, 10 seconds) - - - - - - -

------ See MIL-M-38510, appendix C
—————— +175°C

Lead finish per
MIL-M-38510

Case outline
(1.2.2)

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

Circuit function

4-bit synchronous binary counter with
asynchronous clear and LSTTL compatible inputs

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

Case outline

D-2 (16-lead, 1/4" x 7/8"), dual-in-line

package.
----- -0.5 V dc to +7.0 V dc
----- -0.5 V dc to Vge 0.5 V de
----- -0.5 V dc to Vgc +0.5 V dc
————— £20 mA
—————— 25 mA
----- 50 mA
------ -65°C to +150°C
----- 500 g 2/
+260C ~

I7 Unless otherw1se spec1f1ed all voltages are referenced to ground.
2/ For T¢ = +100°C to +125°C, derate linearly at 12 mW/°C.

SIZE CODE IDENT. NO. | DWG NO.
MILITARY DRAWING \ 14933 06256850
DEFENSE ELECTRONICS SUPPLY CENTER
DAYTON, OHIO REV PAGE 2

DESC FORM 193A
FEB 86

?

Powered by | Cnminer.comEl ectronic-Library Service CopyRi ght 2003


http://www.dzsc.com/icstock/683/5962-8685401EA.html

) [ [0 "5962-8685401EA"] 1 [

1.4 Recommended operating conditions.

Supply voltage (Veg)- - - - - - - ==-~-=----- -~~~ +4.5 V dc to +5.5 V dc
Case operating temperature range (T¢) - - - - - - - - - -55°C to +125°C
Input rise or fall time:
=285 Ve = = 4 o e e e e e e o - o e - 0 to 500 ns
Maximum clock frequency (fyax):
Tc = +25°C:
Vg s 45 V- - - - - - - - - - e e e e e s 20 MHz
Tc = -gs C to +125°C:
VCC =845 Ve o = 2 - - - e e - e - e - - - - - 13 MHz
Mininum pulse width, clock, clear or load:
Tc = +25 C:
Voe = 45 V- - - - - - - - - - - 20 ns
Tgc = -55°C to +125°C:
Vee=45V-- - - - ccmm e 30 ns
Mininum setup time, clear, load, enable or data to clock:
Tc = *+25°C:
Vg s 45V- - - - -------- - - - - 40 ns
Te = -25C to +125 C:
VCC =85 Ve o - = - - -4 - e s e e - e - - - 60 ns
Mininum hold time, data from clock:
Tc = +25°C:
I I e 10 ns
Tc = -55°C to *125°C:
Vcc 2845 Ve o 2 2 2 - e o m e e e e - - e - - - 15 ns
Mininum remgval time, clear to clock:
T = +25°C:
— ¢ Vg 2 8.5 Vm - - o oo e e oo m e - - - 25 ns
—P» T = “Bs7c o +125°C:
vcc =45 Ve = = 0 = - - e s e e e .- s e .- - 37 ns

2. APPLICABLE DOCUMENTS

2.1 Government specification and standard. Unless otherwise specified, the following specification
and standard, of tne 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 Methods and Procedures for Microelectronics.
(Copies of the specification and standard required by manufacturers in connection with specific

acquisition functions siiould be obtained from the contracting activity or as directed by the
contracting activity.)
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TABLE I. Electrical performance characteristics.
T I , Conditions 17 [ [ Liaits T
Test |Symbol | -55°C ¢ Tg ¢ *¥125°C ~ [Group A | | Unit
[ | +4.5 V dc <Vop <5.5 V dc Isubgroupsl Min T Wax |
| | (unless otherwise specified) | | |
[ | ] [ l ] [
High level output voltage I| Vou w N = VIq or IIIOI = 20 pA I 1,2,3 } 4.4 { I v
| Ve = 4.5 V | | T
| | gl = 4.0mA | | 3.7 | |
| | | | i | I
I I | | | I |
Low level output voltage II VoL H N = VI or IIIOI = 20 uA { { } 0.1 }
IL
| IVeg = 4.5V I | o —
| i [Ig] = 4.0 mA | | i 0.4 |
i | i | | | |
I | | | I |
High level input voltage { Viy } { { 2.0 { }
] I | | [ I
Low level input voltage { VIL } { = { 0.8 I
[ I | | I [
Input leakage current I Ity IViy = Vog or GND; | [-1.0 | 1.0 1 uA
| iver - 55 v | T
[ | | ! | |
| I | | [ |
Quiescent current | Igc 1V Vgc or GND; I | | 160 |
| | uA; VCC =55V | i | |
I | I I | I
[ I o i [ I ‘
—Jp Additional quiescent lalcc  IViy = 2.4 Vor 0.5V, any | | | 1.8 | mA 4—
current | I1 1nput Viy = Vgc or GND, I | i I
l lother pins; Vgc = 5.5 V; | | i |
] ITgyt = 0 kA I | | |
| ! | I | |
. I , T I T
Input capacitance | Cin IVec = 4.5V; Tg=+25°¢C | 4 | | 10 | pF
i ISee 4.3.1c | I ] I
T I I I ] [
Functional tests | ISee 4.3.1d | 7 I | |
| T T . [ T I |
Propagation delay time, ltpyL1, Vgc = 4.5 V | T¢ = *#25°C I 9 i | 45 | ns
clock to ripple carry ItpLdr  ICL = 50 pF #10% | | | | |
output | I | . | I I |
| |See figure 4 | Tg = -56°C, | 10,11 | | 68 |
| I | +125°¢C i | i |
[ | | . I ] I I
Propagation delay time, ftpyre, | I Tc = +25°C | 9 | | 43 |
clock to any Q output :tpLHz I I | { | }
| | I i I |
| [ | Tc =,-65°C, | 10,11 | | 65 |
| | | +125°C i ! | [
See footnote at end of table.
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TABLE 1. Electrical performance characteristics - Continued.
I _Conditions "1/ | I Limits |
Test | Symbol | -55°C ¢ Tg < *125°C [Group A | | Unit

l I 4.5 V dc ¢Ypg <5.9 V dc [subgroups| ®in [ Max |
| |  (unless otherwise specified) | | | ]
I ] | I | I

Propagation delay time, [tpyr3» lVcc = 4.5V ITg = +25°C 1 9 | | 39 | ns
enable T to ri%p]e carry Itgthg ICEC= 50 pF +10z | ¢ | | | |
output | ISee figure 4 | . ! [ { |
| i iTg = =55°C, | 10,11 | | 58 |
l | | *125°¢C | | | |
| | R I [ I [
Propagation delay time, | tpyLa ] ITg = *25°C I 9 | | 50 |
clear to any Q output | | | | | | |
] | I . T T I I
| I ITg = -55°c, | 10,11 | 175 |
| i | ¥125°C | | | |
[ | ] . I I | (
Transistion times 2/ I tTLHs | ITe = *25°C I 9 | | 15 |
ftTHL | | | | | I
| | { . ] 0 [ |
| | ITE = =55°c, | 10,11 | | 22 |
I | | fi25°C | | | |

1/ For a power supply of 5 V + 10%, the worst case output voltages (V n and Vo) occur for HCT
= at 4.5 V. Thus, the 4.5 V values should be used when designing wig tinis supply. Worst case
Viy and Vy_ occur at Vc¢ = 5.5 V and 4.5V, respectively.

2/ Transition times {tTHL» tTLH)» if not tested, shall be guaranteed to the specified parameters.

2.2 Order of precedence. In the event of a conflict between the text of this drawing and the

_’ references cited herein, tine 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-833, "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 én 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 Case outline. The case outline shall be in accordance with 1.2.2 herein.

3.3 Electrical performance characteristics. Unless otherwise specified, the electrical performance
characteéristics are as specified in table I and apply over tne full recommended case operating
temperature range.

3.4 Marking. Marking shall be in accordance with MIL-STD-883 (see 3.1 herein). Toe part shall be
marked with the part number listed in 1.2 nerein. In addition, the manufacturer's part numver may also

be marked as listed in 6.4 herein.
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CARRY 7
Vce OUTPUT Qp

RIPPLE

OUTPUTS

N\ \ ENABLE
Qg Q¢ Qp T LOAD

6 s 4 i3 2 I lo |9
RIPPLE Q4 Qp Q¢ Qp ENABLE
CARRY A B8 ¢ "D TS
OUTPUT

—d CLEAR LOAD p-

ENABLE]
CK A B ¢ D P
i 2 |3 |4 [5 |6 |7 |s
GND
CLEAR CLOCKA B C D ENABLE
\ / P
A4

DATA
INPUTS

FIGURE 1. Terminal connections {top view).
CLK ] CLR | ENP | ENT | Load Function
X L X X X Clear
X H H L H Count & RC disabled
X H L H H Count disabled
X H L L H Count & RC disabled
+ H X X L Load
4 H H H H Increment Counter
FIGURE 2. Truth table.
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ENP
ENT
—_— RIPPLE
- CLEAR CARRY
—P 3 a CRE 15
é é 6
A B D
CLOCK o2 CK
FIGURE 3. Logic diagram.
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I | ] |
| ~1790% . 3v
|
cLOCK I ! 13 v
| 10 % "
| i GND
: | I 3V
RIPPLE I
CARRY | I .3 V
OUTPUT | | | )
| I | | GND
(1t Lol | I
3V
CLOCK //I 3 Vv
: ] l
GND
! I
I ; 3v
> ANY Q | ' | L3 v
OUTPUT |
| I | GND
| ! t t ' '
| “PLH2 PHL2 I l
—.1 rd—
FIGURE 4. Switching time waveforms.
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' 3 v
ENABLE T % \\I.S v
= | : GND
: } 3V
RIPPLE |
CﬁRRlYJ : | 1.3 V
OUTPUT
ol : | GND
: UtpLns  tpuus | !
3v
P L3V
CLEAR |
I GND
4 3V
|
ANY | L3V
OUTPUT | I GND
| ]
| b tphig
™ !
FIGURE 4. Switching time waveforms - Continued.
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LR ! I
LOAD x
' J
! F— — — —— — — — — — —
A e e . e e e — -
: F— — e — — = — — —
- e e e e e —— —
DATA B .
INPUTS c_J: C e o e o = — — —— —
| o s o — — mnm — —— w— —
D_]: e cr e m e v — . — — —— —
1]
CLK |
1 [}
2 N | R
] ;
[}
ENT ] " ]
: [ |
— - |
9 — 3 : L LU
-2 4 1T
ouTPUTS | - : ]
— — ]
¢ _ 3 — L 1
—— b '
—p So -3 I | i
] ] | |
] |
RCO l - 1 :
! :12 :I3 14 15 O | 2:
I COUNT ——-b'd— INHIBIT
PRESET
ASYNC
CLEAR
Sequence as follows:
1. Clear outputs to zero.
2. Preset to binary twelve.
3. Count to thirteen, fourteen, fifteen, zero, one and two.
4. Inhibit.
FIGURE 5. Counting sequence.
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3.5 Certificate of compliance. A certificate of compliance shall be required from a manufacturer in
brder to be 1isted as an approved source of supply in 6.4. The certificate of compliance submitted to
DESC-ECS prior to listing as an approved source of supply shall state that the manufacturer's product
Ineets the reguirements of MIL-STD-843 (see 3.1 herein) and the requirements herein.

3.6 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 tnis drawing.

3.7 Notification of change. Notification of change to DESC-ECS shall be required in accordance with
MIL-STD-883 (see 3.1 herein).

3.8 Verification and review. DESC, DESC's agent, and the acquiring activify retain the option to
review The manufacturer's Facility and applicable required documentation. Offsnore documentation shall
be made available onshore at the option of the reviewer.

4. QUALITY ASSURANCE PROVISIOWS

4.1 Sampling and inspection. Sampling and inspection procedures shall be in accordance with section
4 of MIC-M-38510 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. Tne 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 3.5 herein).

(2) Ty = +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.
] [ Subgroups l
| MIL-STD-883 test requirements | (per method
] | 5005, table I) |
| | |
[Tnterim electrical parameters | |
{ {method 5004) { |
|
TFinal electrical test parameters | [
{ (method 5004) 1 1*,2,3,9 |
|
1Group A test requirements ] I
|  (method 5005) i 1,2,3,4,7,9, |
| ] 10,11 |
[Groups C and D end-point I T
| electrical parameters i 1,2,3 |
{ (method 5005) | l|
[
[Additional electrical subgroups | |
| for group C periodic | - - - - |
| inspections i |
*PDA applies to subgroup 1.
SIZE CODE IDENT. NO. | DWG NO.
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4.3 Nuality conformance inspection. Quality conformance inspection shall be in accordance with
method 5005 of MIL-51D-833 including groups A, B, C, and D ianspections. The following additional
criteria shall apply.

4.3.1 Group A inspection.

a. Tests shall be as specified in table II herein.
b. Subgroups 5, 5, and 8 in table I, method 5005 of MIL-STD-833 shall be omitted.

c. Subgroup 4 (Cyy measurement) shall be measured only for the initial test and after process
or design changes which may affect input capacitance.

d. Subgroup 7 tests sufficient to verify the truth table.

4.,3.2 Groups C and D inspections.

a. FEnd-point electrical parameters shall he as specified in table II herein.
b. Steady-state life test (method 1005 of MIL-STD-333) conditions:

(1) Test condition A, B, C, or D usinj the circuit submitted with the certificate of
compliance (see 3.5 herein).

(2) Ty = +125°C, mininum.

(3) Test duration: 1,000 hours, except as permitted by apnendix 8 of MIL-M-38519 and method
1005 of MIL-STD-883.

5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in accordance with MIL-M-33510.

—’ 6. WNOTES

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 listing on QPL-38510, the device specified herein will be
inactivated and will not be used for new design. The QPL-38510 product shall he 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 Comments. Comments on this drawing should he directed to DESC-ECS, Dayton, Ohio 45444, or
telephone 513-295-5375.
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6.4 Approved source of supply. An approved source of supply is listed herein. Additional sources
will be added as they become available. The vendor listed herein has agreed to this drawing and a
certificate of compliance (see 3.5 herein) has been submitted to DESC-ECS.

I T Vendor | Vendor T
{ Military drawing | CAGE | similar part

= part number l numher I number 1/ }
T } [ I
‘ 5962-8685401EX ‘ 18714 ‘ CDS44CT151F/3A }

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

Vendor CAGE Vendor name
number and address
18714 RCA Corporation

Route 202

Somerville, NJ 08875

—~
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