1. SCOPE

1.1 Scope.

MIL-M-38510/663
30 September 1987

MILITARY SPECIFICATION

MICROCIRCUITS, DIGITAL, HIGH SPEED, CMOS,
COUNTERS, MONOLITHIC SILICON

This specification is approved for use by all Depart-
ments and Agencies of the Department of Defense.

This specification covers the detail requirements for monolithic

silicon, high speed, CMOS, logic microcircuits. Two product assurance classes and a
choice of case outlines and lTead finisnes 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, and as
specified herein.

1.2.1 Device type. The device type shall be as follows:

Device type

01
02
03
04
05

Circuit

BCD decade counter, asynchronous reset, synchronous load

4-bit binary counter, asynchronous reset, synchronous load

BCD decade counter, syncnronous reset and load

4-bit binary counter, synchronous reset and load

Synchronous 4-bit binary up/down counter, asynchronous load
Synchronous BCD decade up/down counter, asynchronous reset and load
Synchronous 4-bit binary up/down counter, asynchronous reset and load
Synchronous dual 4-bit decade counter, asynchronous reset

Synchronous dual 4-bit binary counter, asynchronous reset

Decade counter/divider, 10 decoded outputs, asynchronous reset
l4-stage ripple-carry binary counter, asynchronous reset
7-stage ripple-carry binary counter, asynchronous reset
12-stage ripple-carry binary counter, asynchronous reset

1.2.2 Device class. The device class shall be the product assurance level as

defined in MIL-M-38510.

1.2.3 Case outline. The case outline shall be designated as follows:

Outline letter Case outline (see MIL-M-38510, appendix C)

c D-1 (14-1ead, 1/4" x 3/4"), dual-in-line package

D F-2 (l4-lead, 1/4" x 3/8"), flat package
(configuration one only)

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

F F-5 (16-1ead, 1/4" x 3/8"), flat package
(configuration one only)

X C-1 (16-terminal, .300" x .300"), square chip carrier
package

2 C-2 (20-terminal, .350" x .350"), square chip carrier
package

Beneficial comments (recommendations, additions, deletions) and any pertinen

data which may be of use in improving this document should be addressed to:

Ithe self-addressed Standardization Document Improvement Proposal
[{DD Form 1426) appearing at the end of this document or by letter.

|
I
|Rome Air Development Center (RBE-2), Griffiss AFB, NY 13441-5700, by using |
|
|

AMSC N/A

FSC 5962

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

Supply voltage (Vgg) = = - = = = = - = = - = =
DC input voltage ?9 N)

DC output voltage ( ) - e e e e e e
Ciamp diode current ?HIK, Igg) - - - - = = = -
DC output current per pin (?OU ) = - - - - - -
DC Vgc or GND current per pin IIOC) ......
Storage temperature range {Tgyg) - - - - - - -
Maximum power dissipation (PD} ........
Lead temperature {soldering, 10 seconds) - - -
Thermal resistance, junction-to-case (8j¢):
Cases C, D, E, and F - = = - = = - - -~ - - -
Case X - = = = = = = = = = = = = = = = = = =
Case 2 = =~ =~ = = = = = = = = = = = = = = = -
Junction temperature (Tg)l- - - = - - - - - - =

Recommended operating conditions.

Input Tow (Vy ) maximum voltage- - - - - - - -

Input high (Vyy) minimum voltage - - - - - - -

All devices:

Supply voltage (Vgg) - - - = = = = - - = - - -
Output voltage - - - - = = = - = = = = = = = =
Operating temperature- - - - - - = = - = - = -
Input rise and fall times (ty,, tf) maximum:

v =2 2.0 Vo = = = = = = 2 = = = = - - - -~
Vgg = 4,5 Vo = - = = - = 4 - - = .= - .- -
Veg = 6.0 V- - - - = - = = = o 22 e - e - s

setup time Toad before clock (tgy):
Device types 01-04 (Toad to iy - - - - - -
Device type 05 (U/D to CLK)- - - - - - - - -
Device types 03 and 04 (TLR to CLK)- - - - -
Device types 01-04 (ENP, ENT)- - - - - - - -
Device type 05 (ENG to CLK)- - - - - - - - -
Device type 10 (CE to CLK) - - = - - - - - -
Device types 06 and 07 (A, B, C, and D
to TO0ad) - = = = = = = = = = = = = = = = -
Device type 05 (A, B, C, and D to Toad)- - -
Hold time (ty):
Device types 01-04 (CLK to A, B, C, and D) -
Device types 01-04 (CLK to Toad) - - - - - -
Device types 03 and 04 (CLK to TLR)}- - - - -
Device type 05 (CLK to U/D)- - - = - - - - -
Device types 05-07 (Toad to A, B, C, and D)-
Device type 10 (CLK to TE) - - - - - - - - -
Device type 05 (CLK to ENG)- - - - - - - - -
Clock pulse width (t ):
Devige types 01-04?‘i8°9k1 ---------
Device type 05 - = - - = - - = = = = = = - =
Device type 08 - - - - = - - - - =~ - - = - -
Device type 09 - - - - =« = - = - - = = - - -
Device types 11-13 = - - = = = - - - - - = =
Device types 06-07 - - - =« - - - - - = - = =
Reset pulse width (t ):
Devige types 01, oEf°18§E5
Device type 06 - - - - - = - = - = = = = = -
Device type 07 - - - = - = = = = = = - - - -
Device types 08 and 09 - - - - - - - - - - -
Clock enable pulse widtn (¢t :
Device typeplo ----- E(QEE) -------

-0.5 V dc to *7.0 V dc
to Ve +0.5 V dc
-0.5 V dc to Vg +0.5 V dc

-0.5 V dc

£20 mA
25 mA
+50 mA
-65°C to
300 mW
+300 C

(See MIL-M-38510, appendix C)

53°C/W
60°C /W
+175°¢C

+150°C

v = 2.0
el Zals
Vcc = 6.0
Vig = 3.0

cC = 4,
Vee = 6.0

- <

2.0 V dc to 6.0 V dc

0 VvV, dc to
-55°C to

1,000 ns
500 ns
400 ns

45 ns
62 ns
45 ns
60 ns
62 ns
23 ns

33 ns
45 ns

5 ns
8 ns
8 ns
8 ns
8 ns
3 ns
8 ns

30 ns
38 ns
26 ns
24 ns
27 ns
45 ns

24 ns
78 ns
39 ns
38 ns

30 ns

+¥5§°c

(minimum)
(minimum)
(minimum)
(minimum)}
(minimum)
(minimum)

(minimum)
(minimum)

(minimum)
{minimum)
{minimum)
(minimum)
(minimum)
(minimum)
{minimum)

(minimum)
(minimum)
{minimum)
(minimum)
(minimum)
(minimum)

(minimum)
(minimum)
{minimum)
(minimum)

(minimum)
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Load pulse width (t ):
33189d)- . . e e e - e e - 30 ns (minimum)

Device types 05 a

Device type Jo - - B 78 ns (minimum)
trem (1oad, CLR to CLK): ] o
Bevice types 01 and 02 - - - - - - - - - - 38 ns §m1n1mum)
Device type 05 - - - - - - - - - - - - - - 45 ns (minimum)
Device types 06 and 07 - - - - - - - - - - 33 ns (minimum)
Device type 08 - - - - « - & - = o & - - . 23 ns (minimum)
Device type 09 - - - - - - <« - - - - - - - 15 ns (minimum)
Device types 10-13 - - - - - - - &« - - - - 30 ns {(minimum)

2. APPLICABLE DOCUMENTS

2.1 wovernment documents.

2.1.1 Specifications and standards. Tne following specification and standard,
form a part of this specification to the extent specified herein. Unless otherwise
specified, tne issues of tnese documents snall pe tnose listed in thne issue of tne
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 Metnods and Procedures for Microelectronics.

(Copies of the specification and standard required by contractors in connection.
with specific acquisition functions sinould be obtained from tne contracting activity
or as directed by the contracting activity.)

2.2 Order of precedence. In tne event of a conflict between tie text of this
specification and the references cited herein (except for associated detail
specifications, specification sneets, or M5 standards), tne text of tais
specification shall take precedence. Nothing in this specification, however, shall
supersede applicable laws and regulations unlass a specific exemption has been
obtained.

3. REQUIREMENTS

3.1 Detail specification. The individual item requirements sunall pe in accordance
witih MIL-M-3851I0, and as specified herein.

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

3.2.1 Logic diagrams and terminal connections. Tihe logic diagrams and terminal
connections shall be as specified on figures I and 2.

3.2.2 Truth tables. The trutn tables shall be as specified on figure 3.

3.2.3 Schematic circuits. The schematic circuits shall be submitted to the
preparing activity prior to inclusion of a manufacturer's device in tnis
specification and shall be submitted to the qualifying activity as a prerequisite for
qualification. Al11 qualified manufacturers' schematics snall be maintained and
available upon request.

3.2.4 Case outlines. The case outlines shall be as specified in 1.2.3.

3.3 Lead material and finish. The lead waterial and finish shall be in accordance
with MIT-M-38510 and 6.4 herein.
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3.4 Electrical performance characteristics. Unless otherwise specified, the
electrical performance characteristics are as specified in table I, and apply over
the full recommended ambient operating temperature range.

3.5 Electrical test requirements. Tne electrical test requirements for each
device cTass shall be the subgroups specified in table II. The electrical tests for
each subgroup are described in table I1I.

3.6 Marking. Marking shall be in accordance with MIL-M-38510. 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.

3.6.1 Serialization. All class S devices shall be serfalized in accordance with
MIL-M-38510.

3.6.2 Correctness of indexing and marking. All devices shall be subjected to the
final electrical tests specified in tabTe Il after part number marking to verify that
they are correctly indexed and jdentified by part number. Optionally, an approved
electrical test may be devised especially for this requirement.

3.7 Microcircuit group assignment. The devices covered by this specification
shall be in microcircuit group number 40 (see MIL-M-38510, appendix E).

4, QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and jnspection procedures shall be in
accordance with MIL-N-38510 and methods 5005 and 5007, as applicable, of MIL-STD-883,
except as modified herein.

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

a. Delete the sequence specified in 3.1.10 through 3.1.14 of method 5004 and
substitute lines 1 through 7 of table II herein.

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

(1) Static test (test condition A) using circuit shown on figure 4, or
equivalent. Ambient temperature (Ta) shall be +125°C minimum. Test
duration for each static test shall be 24 hours minimum for class §
devices and in accordance with table I of method 1015 for class B
devices.

{2) Dynamic test {(test condition D) using circuit ghown on figure 5, or
equivalent. Ambient temperature shall be +125°C minimum. Test
duration shall be in accordance with tabie I of method 1015.

c. Interim and final electrical parameters shall be as specified in table II
herein.

d. For class S devices, post dynamic burn-in, or class B devices, post static
purn-in, electrical parameter measurements may, at the manufacturer's
option, be performed separately or included in the final electrical
parameter requirements.

4.2.1 Percent defective allowable (PDA).

a. The PDA for class S devices shall be 5 percent for static burn-in and
5 percent for dynamic burn-in, based on the exact number of devices
submitted to each separate burn-in,

b. Static burn-in I and II failures shall be cumulative for determining the PDA.

c. The PDA for class B devices shall be in accordance with MIL-M-38510 for
static burn-in. Dynamic burn-in is not required.
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d. Those devices whose measured characteristics, after burn-in, exceed the
specified delta (a) limits or electrical parameter limits specified in table
ITI, subgroup 1, are defective and shall be removed from the lot. The
verified failures divided by tne total number of devices in the lot
initially submitted to burn-in shall be used to determine the percent
defective for the 1ot and the 1ot shall be accepted or rejected based on the
specified PDA.

4.3 Qualification inspection. Qualification inspection shall be in accordance
with MIL-M-38510. TInspections 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
through 4.4.4).

4.4 Quality conformance inspection. Quality conformance inspection shall be in
accordance with MIL-M-38510 and as specified herein. 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 througn 4.4.4).

4.4.1 Group A inspection. Group A inspection sihall be in accordance with table I
of method 5005 of MIL-STD-883 and as follows:

a. Tests shall be performed in accordance with table II herein.
b. Subgroups 5 and 6 of table I of method 5005 of MIL-STD-883 shall be omitted.

c. Subgroup 4 (C; and C; measurements) shall be measured only for initial
qualification and afger process or design changes which may affect input
capacitance. Capacitance shall be measured between the designated terminal
and GND at a frequency of 1 MHz.

d. Subgroups 9 and 11 shall be measured only for initial qualification and
after process or design changes which may affect dynamic performance.

4.4.2 GrouE B 1nsEect10n. Group B inspection shall be in accordance with table II
of method 0 - -883 and as follows:

a. Class S steady-state 1ife (accelerated) test circuits shall be submitted to
the qualifying activity for approval. When the alternate steady-state life
test is used, the circuit on figure 5, or equivalent, shall be used.

b. Electrostatic discharge sensitivity {ESDS) testing shall be performed in
accordance with MIL-STD-883, method 3015. The option to categorize devices
as ESD sensitive without performing tne test is not allowed. Device types
categorized as ESD sensitive shall be further tested using method 3015
modified as follows:

(1) Test method 3015, table I pin combinations 4(V+(A) to common (B)) and
5(V+(B) to common (A)) shall be deleted.

(2) The test seguence specified in method 3015 shall be repeated an
additional four times instead of two.

(3) The category A limits specified on figure 3015-3, ESD sensitivity
category, shall be 1,000 V to 2,000 V.

c. End-point electrical parameters shall be as specified in table II herein.
Delta limits shall apply only to subgroup 5 of group B inspections and shall
consist of tests specified in table IV herein.
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Electrical performance characteristics.

TABLE I.
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Electrical performance characteristics - Continued.

TABLE I.
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Electrical performance characteristics - Continued.

TABLE I.
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TABLE I. Electrical performance characteristics - Continued.
T f I [ I [ I |
| Test Symbo1 | , Conditions %/ | Device | ve¢ | Limits | Unit|
I I | -55°C ¢ Tp < *125°C | type | I I I I
| | | unless otherwise specified | I | Min | Max :
T | I I | I I
|Propagation delay itpLy7 |C_ = 50 pF +10% | 05 |45V 6 | 44 ns |
| U/D tomin/max ltpy 7 | | | I | I I
| | I I | | ! [ |
T I l [ [ [ I I j
Propagation delay |Itp g | | 05 |45V 8 | 5 |ns |
| U/D to RCO Itpars | : } II II { {
|
T T I I | I
|Propagation delay [tpy g | 01,02 | 4.5 8 53 | ns_ |
| CLR to Q I I
| 06,07 | 4.5 11 62 | ns
T I | |
|Propagation delay Itpy g 08,09 | 4.5 5 ¥ Ins |
| CLR to Qy I I I I I
| I | | 11-13 [ 45V ] 6 | 5 | ns
| [ I I I ! I |
| I | 12 Jas5VvV] 5 | 49 ns
I I I I |
Propagation delay |tpyg | | 10 |4s5v| 6 | 54 ns
| CLR'to N - carry Itp pg | | | |
| out | | I { |
T I [ [ ! I
|Propagation delay [tpy_ 19 | | 01,02 {45Vv] 8 | 51 |ns
| TR to RCO I I [ [ I I I I
I i | | | |
I I I T I I
[Propagation delay |tppyLii | | 11-13 | 45V ]| 4 29 ns
| Qn to Qn+l ItpLh11 | | | | | I I
I ] I | | | | | |
T ! I ] I I i ] I
|Output transition [ty y | | A1 J4s5v] 3 | 20 |ns |
| time ltype | | I I | | |
| | | | | ! I
T [ [ ! I | [
[Maximum frequency |fmax |CL = 50 pF £10% | 01-04, | 4.5V | 21 | MHz
| test | I 09 |
| |50% duty cycle T
: | 05 1 4.5 17 MHz
I i [
I I | | 06,07 | 4.5V} 14 | | MHz |
| | I T | I ! I |
| I ! | 08 |45V 23 | | MHz |
| ! ! I I T I I ]
| I | | 10 J45Vv ] 17 | | MHz |
| | | ] ! [ | ] [
| | I | 11-13 | 4.5v | 21 | | MHz |

N~
SN

Guaranteed a

exception in 4,4.1d.

|4
~

respectively.

Complete terminal conditions shall be as specified in table III.

Guaranteed but not tested.

Tested at Voo =
2 ot

4.5 V at +125°C for sample testing and Vge = 4.5 V at +25°C for screening.
her Vo voltages and temperatures, see table IA and IB as appropriate and the

See the formulae for determining switching times and maximum frequencies shown in tables IA and IB
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TABLE IA. Calculated dynamic figures at -55/+25 ambient temperature (°c).

} ‘ Ta = (°C) {
A =

| Vee | I

| [ I |

| | +125 | -55/+25 !

| | I |

T I | I

|I 20V 1/ { 5.00 X | 5.00 Y {
N |

II 4.5V { X =1 } 0.75 X = Y I|

‘ 6.0V 1/ { 0.85 X | 0.85 Y :
— [

Normdljzed numbers
(+125°C equals 1)

1/ The 2.0 V and 6.0 V numbers are derived from their 4.5 V integer
value. Rounding off according 5/4.

TABLE IB. Calculated fyax figures at -55/+25 ambient temperature (°c).

Ir l Tp = (°C) l
A =
| Vee | |
| | I |
| | +125 I -55/+25 |
| | | |
[ I [ T
{ 2.0V 1/ |I 0.2 X | 0.2Y l
B I

|I 4.5V | X =1 | 1.33 X = Y ]

| | [
| 6.0 V 1/ I 1.18 X | 1.18 ¥ |
I | | |

Norma]jzed numbers
(+125 C equals 1)

1/ The 2.0 V and 6.0 V numbers are derived from their 4.5 V integer
value. Rounding off according 5/4.

10



MIL-M-38510/663

TABLE II. Burn-in and electrical test requirements.

T 1 I 171 171
| f i Class S device — I Class B device |
| | I T [ Table | I T Table | |
[Linel Applicable tests [Reference [Table III | IV | Test |Reference |Table III | IV | Test |
ino. | and MIL-STD-883  |paragraph |subgroups | delta |circuit|paragraph |subgroups | delta lcircuitl
| | test method | | 2/ | Timits|figure | ] 2/ | limits|figure |
| I [ | I 3/ 1 ! | b3/ | |
| | i | | ~ I I | I |
T 1 I I ] I I [ [ I T
| 1 | Interim electrical | | 1 | | | ! 1 | |

[ | parameters I | I | | I | |

| | (method 5004) | ] ] | | | | | I
T 1 [ I I I I T I I I
| 2 | Static burn-in I | 4.2b | Required | I3 | Not | ] |
| | (method 1015) | 4.5,2 | | | | | required | ] ]
T 1 | | | | | | ] | |
| 3 | Same as line 1 | | 1 Il a | | | | | |
I | I | I | I | ! | |
T 1 I I I I I [ ! I I
| 4 | Static burn-in II | 4.2b | Required | I3 14.2b | 4/ I I3 |
I | (method 1015) | 4.5.2 i I I | 4,5.2 | Required | | |
T 1 | | | 1 | ] | | |
| 5 | Same as line 1 | 4.2d ! 1* I a1 | 4.2d J 1* s | I
] I ] | I ] | | | [ I
I [ I I T [ | ] I ] T
| 6 | Dynamic burn-in | 4.2b | Required | I | | Not I | |
| | (method 1015) 1 4,52 | I | | | required | | |
I ] | | ] ] ] | | ] |
{ 7 | Same as line 1 | 4.2d | 1 boa | I | | |
i | | [ I ! | I J i |
T 1 I I I I [ I | I !
| 8 | Final electrical | | 1%,2,3, | | | | 1%,2,7, | | |
[ | parameters [ | 7,8,9 | | I 19 4/ | I |
| | {(method 5004) I | ! ] I I _ [ | I
T I | | ] | | | ] | [
| 9 | Group A test | 4.4.1 | 1,2,3,4, | | | 4.4.1 | 1,2,3 , . | | |
| | requirements | | 7,8,9,10,I| | | | 7,8,9,1 ,l | |
| | (method 5005) | | 11 | | | | 11 | | |
T 1 | ] { | I ] | | |
[10 | Group B end-point | 4.4.2 | +1,2,3,7,1 2 | | [ T1 | i |
| | electrical | | 8,9,10,11]| I | | /) | |
| | parameters l 5 | ! | I - | J
| | (method 5005) | | | | I I | | |
I | | ! ] | 1 | | | |
i11 | Group C end-point | I ! | | 4.4.3 I 1,2 I a2 | |
| | electrical | | | | | ] | i |
I | parameters | | I | | ] ] | |
| | (method 5005) ! | I I | I | | I
[ [ [ I [ ] [ [ I [ [
{12 | Group D end-point | 4.4.4 | 1,2,3 | | | 4.4.4 I 1,2 | | |
| | electrical [ | | ] i | | | |
| | parameters | | I | | | I | |
] | | | I | I i | | I

{method 5005)

1/ Blank spaces indicate tests are not applicanle.

Z/ * indicates PDA applies to subgroup 1 (see 4.2.1c).

J/ a indicates delta 1imit shall be required only on table III, subgroup 1, where specified, and
%?? de}ga values shall be computed with references to the previous interim electrical parameters

ne 1).

4/ The device manufacturer may at his option, either complete subgroup 1 electrical parameter

measurements, including delta measurements, within 96 hours after burn-in completion (removal of

bias); or may complete subgroup 1 electrical measurements without delta measurements within 24

hours after burn-in completion (removal of bias).

5/ + indicates also applies to electrostatic discharge sensitivity tests.

11
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Device types 01, 02, 03, and 04

Cases E, F, and X

OUTPUTS
Vee RcO “0A @B QC QD T LOAD
161415 414 1312411 4104 9
CARRYQA QB ac ap ENBL
OUTPUT T
CLR LOAD
ENBL
CLK A B € D P
it H2HsHaHsHe 1718
CLR CLK (A B ¢ D ENBL GND
DATA "INPUTS P

Device types 01, 02, 03, and 04

Case 2

D C NCB A

[e] (7] [6l(5] 4]

[14] (18] [t6]7] [

QD QC NC QB QA

FIGURE 1.

Terminal connections.
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Device type 05
Cases £, F, and X

INPUTS OUTPUTS INPUTS

v ARIPPLE MAXY 2~ DATA DATA®
CC A CLK CLK MINLOAD € D

el s el iz fiel il fioll ol

A G RIPPLE MAX/LOAD C
CLOCK MIN

OUTPUT

INPUTS OUTPUTS INPUTS  OUTPUTS

Device type 05
Case 2

ENBL
UNC G QA

QC D
nipjcslo

o> B

<

O
O

>

[ 31 (=[] [«]
Z

(14 [15] [6l17] [2]

LOAD MAX/ NC g&p CLK
MIN RCO

FIGURE 1. Terainal connections - Continuad.
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Device types 06 and 07

Cases E, F, and X

INPUTS OUTPUTS INPUTS
"\ —\ T
v “DATA N N < DATA DATA
cc A CLR BORROW CARRY LOAD C D
16 15 14 13 12 11 10 9
A CLR BORROW CARRY LOAD  C
B D
COUNT COUNT
QB QA DOWN UP  ac QD
T BBl ] ]

DATA QB QA COUNT COUNT Qc

QD GND

B DOWN  UP , « ,
INPUT N —
OUTPUTS INPUTS OUTPUTS

Device types 06 and 07

Case 2

COUNT COUNT
QC UP NCDOWN QA

[s1[7][6l[5] 4]

(] B] (=] (][]

] [ (67 3

LOAD NC CLR
CARRY BORROW

FIGURE 1. Terminal connections - Continued.

14
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Device type 08

Cases E, F, and X
ouT- OUTPUTS
v — 2 PUT _ ——A
CC 2CPA CLR 2QA 2CPB "2GB 2QC 200

_Jlsl_hsl_hql—hls ngl—hll l—hlol—r9 L.

QA ‘é QB QqC aD
CLEAR
__j
V

A
CLEAR

(QA B a8 ac a
[ 1 1T 1

1CPA CLR 1QA 1CPB 1GB 1QC 1QD GND
1 OouT- A v —
PUT OQUTPUTS

Device type 04

Case 2

LCPB
1QC 1GB NC 1QA OUTPUT

[s1[z][e][5] 4]

FIGURE 1. Terminal connections - Continued.




MIL-M-38510/663

Devices type 09
Cases C and D
OUTPUTS
2 N

Ve 2A  CLR 20A 208 20C 2aD'
4144wLﬁﬂithﬂJrL{ﬂ1

QA QB QC ap
CLEAR
A
?
o
v
A

CLEAR
\—_ QA Q@B Qac ab

[ T 1 |

1 2 3 4 5 6 7

1A CLR.1QA 1GB 1QC_1QD, GND
1 OUTPUTS

Device type 09
Case 2

10C NC 1B NC 1QA

(el (] [el[5] [4]

- O
>
X

O
O

5] 1 (=] (][]

N <
>

[14] 5] [l [17] [z

2QB NC 2QA NC 2
CLR

FIGURE 1. Terminal connections - Continued.

16
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Device type 10
Cases E, F, and X

CLK CARRY 2

4 8

Vee CLR CLK ENBL OUT OUT OUT oUT

(¢}

o

®@ o
Z Z Cw
O O 3

|16 [15 |14 [13 |12 |11 |10 | 9
2 |3 |4 |5 |6 |7 [s
5 1 O 2 6 7 3  GND

OUT OUT OUT OUT OUT OuUT ouT

C+ ®
5+ 8§

][Rl (5] le]

ouT ouTt

Device type 10

Case 2

7 6 NC 2 O

oUT ouT

[e][z]Lel(s][4]

5,00
[ i3] el 19

9

CARRY CLK CLK

OUT OUT NC ENBL.

FIGURE 1.

Terminal connections -

17

Continued.
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Device type 11
Cases E, F, and X

VCC Q11 Q10 @8 Q@9 CLR CLK Q1

16 |15 |14 |13 (12 |11 |10 |9

1 2 3 4 5 6 7 8
Qi2 Q13 Q14 @6 Q5 Q7 Q4 OND

Device type 11
Case 2

Q7 @5 NC Q6 Q14

(sl [el[s][4]
( W

a4 [9] Q13
GND ' atz
NC NC
al Vee
CLK ati

A

CLR Q9 NC a8 Q1o

FIGURE 1. Terminal connections - Continued.

18
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Device type 12

Cases C and D

CLOCK [ 1] 14 Vee
CLEAR [2] 13 NC
Q7 3] 12 Q1

06[1_ 11 Q2
a5 [ 5] 1d NC
Q4 [ 6] 9] a3
GND [7] 8] NC

Device type 12

Case 2

Q5 NC Q6 NC Q7

Q4 CLEAR
GND CLOCK
NC NC

NC Vee
Q3 NC

14 15 16 17 18

NC NC Q2 NC Q1

FIGURE 1. Terminal connections - Continued.
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Device type 13

Cases £, F, and X

Q12

N

[

Q6 —
Q5 —
Q7 —
Q4 —
Q3 —
Q2 —
GND —

16 -

15
14 -]
[ 13 —
L 12 —
11 -
L 10 —

8 I——9——

— Vee

— Q11
—— Q10

——— Q8
—— Q9
—— CLR
—— CLK
— Q1

GND

FIGURE 1.

Device type 13

Case 2

Q3 Q4 NC Q7 Q5

14 15 16 17 18

CLR Q9 NC Q8 Q10

20

Q6
Q12
NC

Vee
Qi1

Terminal connections - Continued.
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19N

avon

10 adf3 ao%1A3q

21



MIL-M-38510/663

Device type 02

Ao N
CLK 1) D
o [:>O Q——Ty——o QA
—_— CLOCK
LOAD |—°> CLEAR
l D"J‘ — ]
—e
- B o TN
CLR . _D D
o___D% 1 Ij; o——o @B
ENPBL ¢ K
4 ¢ > CLOC
ENTBﬁj | [_0 CLEAR
r—!
co B
® / , XD
I Q QcC
b CLOCK
] CLEAR
Do ™
-, o
:}— Q}—e—o0 QD
L r'y '
—p> CLOCK
| CLEAR
RIPPLE
CARRY
RCO
FIGURE 2. Logic diagrams - Continued.
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Device t 'pe 03

A © b
[ I:::>——J-—i:::> al—e—o QA
l——c>CLOCK
q
ENABLE
N\ CcLOCK
P > _
ENABLE [ [ {—c
T o—e
co N 5
— 5::::>__J""i:::> Q—e—o QC
J--<-.>C|_ocx
Do __’> b
ol—e—o QD
:::>}__r‘ ——ﬂ>CLOCK
RIPPLE
CARRY
Lt
RCO

FlaJRe 2. Logic diagrams - Continued.
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Device type 05

CLOCélQ) (RCO)
) (13) RIPPLE
DOVN/EEz[:X> CLOCK
—
[V i (12) MAX/MIN
. OUTPUT
Dy |
(15) 1
DATA ::::b
| To)
INPUT A PRESET] (¢3)
) Eﬁ:::>“— J QA OUTPUT
ENABLE 4:> &b cK QA
G -
CLEAR
I, 5
DATA (1)
| 0
INPUT B :::) PRESET] c¢2)
. J o8 OUTPUT
«Db CK 0B
) _
K oB
'8 CLEAR
EE— o )
N 1 »—
DATA (o
| 0
INPUT € ¢ ::::)3 PRESET] (&)
9 J Q OUTPUT
*— ac
P CK
} K Qc
? CLEAR —]
o}
‘ T >
¢
DATA D I
| Q
INPUT D * :::): PRESET] ¢7)
- J Qb OUTPUT
t ‘P CK ao
! K QD
CLEAR
{0AD (__11){>c - I )" °

FIGURE 2. Logic diagrams - Continued.
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Device type 06
(13) BORROW
———— » OUTPUT
(12)
———-———"—? S CARRY
l OUTPUT
DATA (5)
INPUT A r{:::b ]
4 3)
DOWN __—{:>c < QA OUTPUT
COUNT ;j::> T QA
5 QA
uP ———+:>o
COUNT
) (3
pata 22
—
INPUT B r{::)°
] b &3]
ol:] OUTPUT
T_ QB
Py [ 2 ’—‘_] QB
Q1o
DATA 1
INPUT € ? r{::)° 1
6)
5 Qc ouUTPUT
>T_ ac
— ac
>
pata ¢9? —
INPUT D 14——’)3
Q14 — l
CLEAR ——+:>O—J i;_j)_— 0
D OUTPUT
— ) ‘! ) q>'ro QD
QD
1) — I j>
LOAD

FIGURE 2. Logic diagrams - Continued.
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Device type 07

———— (13) BORROW
=1D; OUTPUT
(12)
— > S
pata 15!
INPUT A i Yo ]
pown 2 ” 3)
COUNT E> }j::) 1 og;rur
5) ry
uP ——+:>c QA
COUNT
T
Q)
DATA fi:::)c
INPUT B
2)
QB OUTPUT
T_ QB
QB
>
€10)
DAT# ¢ 1
INPU
¢ 4 6)
—1 Qc OUTPUT
> T QcC
— ac
pata ¢9?
INPUT D Ij:::): °
C14) =
CLEAR -——-[>°—J 4?_i)'"" L 48]
QD OUTPUT
[ > op T Qb
QD

_ﬁ_}—*

217

Logic diagrams - Continued.
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Device type 08

OUTPUT
QA QA
INPUT DT
A
CLEAR
OUTPUT
INPUT QB QB
'—__
: 1 )
aB
CLEAR
| T
OUTPUT
Qc Qc
—> T
ac
CLEAR
OUTPUT
|, QD ab
QD |-
. CLEAR
CLEAR T
INPUT [:

FIGURE 2. Logic diagrams - Continued.
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Device type 09

oUTPUT

QA
INPUT T QA

CLEAR

OUTPUT

> T QB

—

CLEAR

.

OUTPUT

> T - —T——BC

CLEAR

|

P
qp |-UTPUT
> T ab

CLEAR
CLEAR[: 44?
INPUT

FIGRE 2. Logic diagrams - Continued.
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Device type 01

Synchronous truth table

oo

n v

ey

| = 4

=3 - —

o o

Pegrst

4

-

x

=) o -

o o )
——

o o -
NN SN S,

4 < -
I S SR,

T T —

> > >

> > >
Y S S

> > >

> > >

| - >
N S R,

B3 = >

> > >

a a

o (&) >

—_———— e ————— —
o
4
Dol
(=38 =4
o - 33
= (= 3=]
(SIS
Y= G
o o
—
+ = == |
=
+
s e e b -
Q
E
.~ o o [&]
L o4 [=4 = = Ll
- wn
© fb———mt——] =
-—
(43 Q.
- (=] (&) (&) —
= (=4 = = - -
Q. =
pry 3 Q
2 ————t———— o 42
o (S}
[ =2
[==] o [ [
(=4 -4 = S @
o @
—
——— e — > —
@
|
=C (=) O [- 9
< = =
(=4
= = x
(=1 > > >
(S > > >
e e — e
[=2] > > >
'~ S SO
iy
=L > > >
43
E e ———— e ————— e —
—
Y
<C == == x
FE]
© —t
w e ——
42
= bl
(=% -t
= o0
- << > - =
=
[E¥)
(58]
-
[22]
< o - > x
=
[FE]
f———— e ———— - —
b4
[ oo a a.
o (& (&4 (S
-l
o
—— b

Device type 01

Asynchronous truth table

Outputs at time tj+g

Inputs at time t,

|
E |
|
|

ENABL
T

Truth tables.

FIGURE 3.
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Device type 01

Up count sequence table

T I | | |

| QA | @ | q | qp |

| (LsB) | | ] (MSB) |

| | J | |

‘ l 1 | ]
L (A

| | I | |

| H | | R N |

| | I | |

It I H L P L |

| | | | |

[ T T O T T

| | | | |

Il L | ¢ | H | L }

| H | L l H | Lo

| | | | |

A I

| | | | |

! H | H | H | |

| | | | |

I v b v L | H ]

i | | | |

[ | O

| | | | i

| | | | |
NOTES:
1. See up count sequence table.
2. L= VIL for inputs, V0L for outputs,
3. H= VIH for inputs, VOH for outputs.
4, X = VIH or VIL'
5. CP = Clock pulse.
6. NC = No change.

FIGURE 3. Truth tables -~ Continued.
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Device type 02
Synchronous truth table

Ill‘lllllll'llllllll.||||I_|.I||| IIlIIIITlI
0w w0 W0
— - - —
n v nov
PR e
[E R cc s c ] - o
= =] S S
o o o O
[*s) O O
U G Y= Y4
—t —y . —
+ +
I T .4 =
- -
@ @ -
£ [= [STE S £ o
* =
S S = = — =) a - H = -
+ @ =
< e e e — e — ——— b e e e [ e <] —_——— ——
bt ez e
8] SRS [S) ]
= (=4 = = + (&) (&4 - =1 <
a cw a
- 3 +
= L e o 0 e e — — p—— — = -t
(=1 v - S
o o w o =) —
o = =2 S o =) -] - s
[=X%)
——
e —_—— > e e i e | e — e — o — e — —
@
j
P4 o O [ ()]
[=4 =z = <C T - = nnw -
o
=]
- —————f P I I E——
o~
ol & o
= = - x x pu| = —
vl
o+
e —— P N I I
>
o > > > > > > uo a >
A I AR EU SN 2l s I S
> <
[S] > > > > > > V| = IS >
2l o
| e —— c SR U
=) > = > > > > by =) >
e - J—————.——-—.————_— Y _—_—— < c b——
- -
< > > > > >< > « =<
] Q
E e ————— e — —— e = P e e s v e
— —
Y - (=
xx =< x ] ] > =3 >
+- + (=}
o © e
7 ! — 7] e e i e
+ +»
= d =1 Lt
a ] =% —
c =2 < =)
— <L — > | = = — > = <L - >
= =
w ]
w ]
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=)
< o o > x > > > < a >
= =
w L
N B ——— R P el SR
~ ™~
o o, o a a a. S
o [ (=} =1 [=) > S =<
| o]
o ﬁ ﬁl 2]
R ISR E S —EE S S b

Truth tables - Continued.

FIGURE 3.
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Device type 02

Up count sequence table

e e e e e e e ————— e ——_—— —— ———————— ——— ———————

VIL for inputs, VOL for outputs.
36

VIH for inputs, VOH for outputs.

Truth tables - Continued.

VIH or VIL'
Clock pulse.
No change.

See up count sequence table.

L

H

X
P
C

NOTES:
1.

2,

3.

4

5. CP =
6. NC =

FIGURE 3.



Outputs at time t, .
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Device type 03
Synchronous truth table

Inputs at time t,
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Truth tables - Continued.
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Outputs at time tp+
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Device type 04
Synchronous truth table

Inputs at time t,

Truth tables - Continued.
38

FIGWURE 3.
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Device type 04

Up count sequence table

——— e e

NOTES:

See up count sequence table.
2. L= VIL for inputs, VOL for outputs.

1.

VIH for inputs, VOH for outputs.
Clock pulse.
No change,

VIH or VIL'

H:
X =
CP =

3
a4
5

NC =

6

Truth tables - Continued.

FIGURE 3.
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Device type 05

Mode select table Ripple carry truth table
| I I [ | [
} Inputs } ] { Inputs { Outputs %
[
I ] 1 | | Mode | | [ 1 I I
| | ENARBLE | | f | | ENABLE | f | !
| TOAD | G ] /D | CLK | [ | G ] CLK | Max/Min | TRCO |
| | | | | | | | | | |
T I I ] 1 | | | I | |
: H | L : L ‘ | } Count up : I L } 1] l H } L] {
|

; H { L { H { | } Count down { { H { X { X } H
I L 1 X | X | X | Preset (Asyn) | ! X | X | L | H
| | | | [ | | | I ! |
| W | H | X | X | MNo change (Hold) |
I | I | | |

L = Low voltage level

H = High voltage level

X = Don't care

—1 = Low-to-high clock transition
T1_= Negative going clock pulse

NOTE: The up count and down count sequence for device type 05 is identical
as that for device type 07.

FIGURE 3. Truth tables - Continued.
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Device type 06

Up count sequence table

—e—eee b e e e e e — b e e e e e e e e e e e —

QA
(LSB)
L
H
L
H
L
H
L
H
L
H

NGRS ISR RO Y SOV AU PR SU S S S ——

Truth tables - Continued.
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Device type 07

Down count sequence table

Up count sequence table

b — —

e R e

Truth tables - Continued.

FIGURE 3.
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Device type 10
Qutputs

MIL-M-38510/663
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Truth tables - Continued.
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Device types 01, 02, 03, and 04

CLEAR Vee Vee
o | oLock CAR e (v
A QA | AAA—d
B B —"WA—— Yég
+—jC QC ——te :
— D QD AAA
ENABLE T A
P
J_ GND LOAD v

FIGURE 5. Dynamic burn-in and l1ife test circuits.
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Device type 05

DATA vV
cc
B Vee
A QB DATA AAA
A
r—  WN—— QA
CLOCK VWA CP
ENABLE — Vee
%29 I G RCO 7
2
DOWN/ MAX/
uP MIN v
v ac LOAD |—¢
VW aD DA(':I‘A —e
| DATA
$— GND 4

FIGURE 5. Dynamic burn-in and 1ife test circuits - Continued.
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Device types 06 and 07

CcP2 AW DATA Voo
B Vee
W QB DATA |——
A
r— W QA
CLEAR
| COUNT
VC_C——-J- _.[__ DOWN BORROW :/\:]—' e
2 = cc
— oNT CARRY v 2
v ac LOAD WA cP1
VAN ab DATA l
c
| DATA
GND )
FIGURE 5.

Dynamic burn-in and life test circuits - Continued.
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Device type 08 and 09

cP2
Vee [_

. Vee

V, QA INPUT QB Qc Qb
cc B
(08 ONLY)
GND
INPUT CLEAR
A
CP1
O—— A\ —1
Device type 10 =
Yee
2
I —
$
: :
|
]
1
V¢ O OUT 1 0UT 2 ouT CARRY
ouT
GND
CLOCK
CLK ENABLE CLEAR
cP o— A A—— |
L
FIWRE 5,

Ognainic burn-in and Tife test circuits - Continued.
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CcP o—mvWWA———
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Device types 11 through 13

— no|c§:
133

—— AN —

Q14

&

o
[»]
—
[>]
N
[=}
=4

GND

CLK CLEAR

NOTES:

1
2.
3.
4

5.

Input resistors = 470q to 47 ka *20 percent.
Output resistors = 1 ke t5 percent.
Ve = 6.0V 0.5V,

Voo = Vee 0.5 V.

2z
cP = CP1, CP2 = E%l, CP = 25 kHz to 1 MHz #50 percent square wave;

duty cycle = 50 #15 percent, VIH = 4.5 minimum to Vcc volts maximum;

VIL =0V +5YV,; tTHL’ tTLH’ < 500 ns.

FIGURE 5. Dynamic burn-in and 1ife test circuits - Continued.
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NOTES:

1

.

[=2 S L 00 ~ T V8]
e e .

Clock input pulse characteristics: tp = tg < 6 ns;

tp (clock) < 30 ns.

ENABLE input pulse characteristics: tp = tf < 6 ns;

tp (ENABLE T) = tp (ENABLE P) < 68 ns; tggryp < 60 ns; tygrp < 8 ns;

The clock input characteristics for fyax are as follows:

tp = gg < 6 ns; tp (clock) < 30 ns; PRR > 21 MHz.

CL = PF +10 percent (incTuding probe and jig capacitance).

Voltage measurements are to be made with respect to network ground terminatl.
tTLH = tTLHL - tTLH2: tTHL = tTHL2 - TTHLL.

FIGURE 6. Switching test circuit and waveforis - Continued.
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NOTES:

1.

O\.U'I-D w ~N

Clock input pulse characteristics: tp = tf < 6 ns.

tp (clock) < 30 ns. -

ENABLE input pulse characteristics: tp = tf < 6 ns.

tp (ENABLE T) = tp (ENABLE P) < 68 ns; tgeyyp < 60 ns; typip < 8 ns;

The clock input characteristics for fyax are as follows:

ty = 25 < 6 ns; tp (clock) < 30 ns; PRR > 21 MHz.

CL = PF 10 percent (incTuding probe and jig capacitance).

Voltage measurements are to be made with respect to network ground terminal.
tTLH = tTLHL - tToH2s STHL = tTHL2 - tTHLL.

FIGURE 6. Switching test circuit and waveforms - Continued.
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Device types 01 and 02

(CLEAR)

v
ce
CLOCK ~—ReM 50% \ |
GND
t l‘ tn

90% Vee
CLEAR 50% ZLBOZ Vee
- GND
re—t (CLEAR)
VoH
50% Vce
QA/RCO VoL
- teuL o/ 10
VoH
50% V¢e
QB t vOL
1 'PHL9
VoH
50% Vce
ac VoL
<— tPHLO
v
50% Vee OH
QD VoL
a—— tpy g —

NOTES:

1. TLEAR device types 01 and 02 (asynchronous) pulses are active Tow and dominates
regardless of the state of the clock.

2 1npq§EEulse characteristics are as follows: t, = tf < 6 ns;
clear tp (CLR) < 24 ns; tp (CLK) < 30 ns; tpem < 38 ns; N

3. C_ = 50 pF #10 percent {including probe and §ig’bapacitance).

4, Voltage measurements are to be made with respect to network ground terminal.

FIGURE 6. Switching test circuit and waveforms - Continued.
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Device types 03 and 04
(CLEAR)

tf‘
- I0% Vee
CLEAR 50% Vce
10% GND
ty CCLEARD
¢ tHOLD
SETUP Vou
CLOCK /' \ 7 50% Veo 50% vcé v
oL
= “*tpu 10
VoH
QA / 50% Vee
VoL
Bag teuLio
VoH
QB / 50% Vee
VoL
— l teHL10
v
ac / BkSO% Vee oH
VoL
— ~— tpy 10
/ \(5ox v YoH
A cc
QD N v
oL

NOTES:

1. TLEAR device types 03 and 04 (synchronous) pulses are active low and dominates
regardless of the state of the clock.

2. input pulse characterist1cs are as follows: = tf < 6 ns;

tp (CLR) < 56 ns; t, < 8 ns; tgy < 48 ns; PRR<1MHz

CL = 50 pF £10 percent (including probe and jiy capacitance).

tp (CLK) < 30 ns; PRR ¢ 1 MHz,

Voltage measurements are to be made with respect to network ground terminal.

P

FIGURE 6. Switching test circuit and waveforms - Continued.
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NOTES:
1. Clock input pulse cnaracteristics: tp = tg < b 1S,

tp (clock) < 3 ns. o
2. Datd input pulse cnaracteristics: typ = tf < 6 ns,

tp (data) < 60 ns; tgpTyp < 49 NS5 thyy < 1o ns,
3. Tne clock input cnaracteristics for fyyy are as follows:
tp = tg < 6 ns; tp (clock) < 24 ns; PRR > 21 Mhz,
€L = 50 pF #10 percent (incTuding prooe and jiyg capacitance;.
Voltage measurements are to be made witn respect to network ground terminal.
trow = tTLdl - bTLH2s PTHL = tTHL2 - PTHLd: L
Device types Ol and 02 tapy < 38 ns; Load input characteristics:
tp = tf < b ns; tp (load) < B3 ns; tgy < 45 ns; ty < 8 ns;

~NO O P
o« e e e

FIGURE 6. Switching test circuit and waveforms - Continued.
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Device types 01 and 03

SYNCHRONOUS DECADE COUNTERS TYPICAL CLEAR, PRESET,
COUNT AND INHIBIT SEQUENCES

CLEAR
01 L[ cASYNCHRONOUS)
CLEAR
03 | [ ¢SYNCHRONOUS)
LOAD ]
o
A ___‘ L _________________
DATA B— —— T T T T T T
INPUTS e
C — e ————
U
LD e
cLock — | M [ UL
o1
CLOCK | [ LJ’1_r1_rI_FIJ‘LJ”LJ"LJ"LJ’Li'LJ“
03
ENABLE P ul | R
ENABLE T | |
e e
QA______'"T 1 LT
Q8__ __ I
oUTPUTS ¢ = !
ac 1
o~ 1 ]
RIPPLE CARRY ‘ [ ]
OUTPUT 7189 0 1 2 3
lat—— COUNT ——tft— INHIBIT —=

CLEAR PRESET

Sequence:

. CLEAR outpu

W -
« o o

Inhibit.

FIGURE 6.

ts to zero.

Preset BCO seven.
Count to eight, nine, zero, one, two and three.

Switching test circuit and waveforms - Continued.
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Device types 02 and 04

SYNCHRONOUS BINARY COUNTERS TYPICAL CLEAR, PRESET,
COUNT AND INHIBIT SEQUENCES

CLEAR
02 | [ casYNCHRONOUS)
N | [ ¢syncHRoNOUS)
LOAD | ]
- f——_—]_ —————————————————
A— o l—_—
pATA ) B -
INPUTS S
C —_— e e e ey e st it e e i
e
LD e ——
cLock — | [ [ UL
02
cLocK gigigigigininigiginiy
04
ENABLE P 1 |
ENABLE T |
B
a1 1 L1
- I LT
OUTPUTS —
ac 1T |
Lap__ 1
RIPPLE CARRY ‘ 1
OUTPUT 12(13 1415 0 1 2|3
-t—— COUNT —otm— INHIBIT —&

CLEAR PRESET

Sequence:
1. TILEARR outputs to zero.
2. Preset to binary.

3. Count to thirteen, fourteen, fifteen zero, one, and two.
4. Inhibit.

FIGURE 6. Switching test circuit and waveforms - Continued.
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Device types 01, 02, 03, and 04

© QUTPUT B
o OUTPUT €
Vee Vee o QUTPUT D
T OUTPUT A
T
A I 1
Vee ! {
1
1B
4 C { i
— D QA :
| = ¢ =50 pF £10% CSEE NOTE 3)
| :l: LOAD CIRCUIT 1
b = ]
L ENABLE P R — ;
LOAD CIRCUIT 2 |
TEST QB ! !
CONDITIONS L (SAME AS 1) J
PER L ENABLE T S )
TABLE 111 ac | LOAD CIRCUIT 3 }
PULSE L _CSAME AS 1) |
GENERATOR 1 CLOCK
cseenoTE D] | 1T | | o e
aD [ LOAD CIRCUIT 4 1
| CSAME AS 1)
& FR 00 | TTTTTTTTTTTTTTTTTTTTTTTTTTTT
CARRY P LOAD CIRCUIT 5
I EGTY) ouT L (SAME AS 1)
GND
CARRY
L OUTPUT

NOTES:

1. The pulse generator has the following characteristics: Vgen = VCC tr < 6 ns,
tf < 6 ns, PRR < 1 MHz,

2. C_ Tncludes probe and jig capacitance.

3. Voltage values are with respect to ground terminal.

4, fmax: tp = tf < 6 ns.

FIGURE 6. Switching test circuit and waveforms - Continued.
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Device types 06 and 07

- tReEM - v
EN=Y
- 50% 50% Voo
PO /| e
CLOCK
t
— P e — v
f—j —————————————— CcC
CLEAR 50%7 : 50%
INPUT GND
- - tpHL10
QA, QB, V,
_______________ OH
Qc, ab l‘ 50%
VoL
CLEAR SWITCHING VOLTAGE
WAVEFORM
FIGURE 6. Switching test circuit and waveforms - Continued.
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Device type 10

( Synchronous)
Vee —Vee
cLOCK / \
GND GND
tp
tpLH - tPHL
Vou
0x
CARRY 50% Vee v
out oL
trLn

50 v CLOCK 50x / 3
cLEAR__ /] % GND ENABLE

«-—————(w

LpHLI - oL Ha I
\ s0x v You
_ cc
a1 - a9 N Vo at - a9 50%

tpLHg - [ Vor YrLHT™

trhL
L 50% v s
Q0, CARRY OUT ce VoL trLuz

- v
CLOCK ce
—_ Vee
GND CLOCK

ENABLE ) 50X Vee
tpHL4 tpLHg ENABLE GND

Vo tp

cLocK Vee
50X Voo
GND

50X

—Vee
6ND

—Vee

50X Voo
CLEAR GND

FIGURE 6. Switching test circuit and waveforms - Continued.
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Device type 10

nchronous)
(Sy CLOCK

CLEAR ENABLE

[ [

CLOCK o—]

CARRY

RCO out
ot - a9 OjI:——— ———“:[f
v GND NOTE 6)
(SEE NOTE 6) in L cc CLin (SEE

TEST CIRCUIT

CLEAR J——]

CcLocCK
CLOCK ENABLE

I'OIl

1
.

" ll‘

“2“

Ll L
]

.

"3“

’

"4“

|
il

outpuTs <
“5“

|
]

“6“

1
]

-

or -
“9“ |

o iy

CARRY —T
ouTPUT — | ‘ I

e e e e e —— ————

e e e e e e o e e e s e s e o s e e e s o} e ey e e e

r-— INHIBIT
COUNT t=—— COUNT

CLEAR
COUNTNG SEQUENCE

FIGURE 6. Switching test circuit and waveforms - Continued.
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Device type 10

NOTES:

1. Clock enable pulse is active Tow and dominates regardless of the
state of the clock.

2. Clear input pulse characteristics are as follows: t, = tf < 6 ns;
tp (clear) < 24 ns; PRR < 1 MHz, tpgm < 30 ns;

3. Clock inputpulse characteristics: f, = tf < 6 ns;
tp {clock) < 30 ns; PRR = < 1 MHz.

4. EiocE enable pulse characteristics are as follows: t, = tf < 6 ns;
tp (enabTe) < 30 ns; PRR < 1 MHz,

5. The clock input characteristics for fmpay are as follows:
tr = tf < 6 ns; tp (clock) < 29 ns; PRR < 17 MHz.

6. C_ = 50 pF 10 percent (incTuding probe and jig capacitance).

7. Voltage measurements are to be made with respect to network ground terminal.

€. tTLW = tTLHI - tTLH2: tTHL = tTHL2 - trhLl

FIGURE 6. Switching test circuit and waveforms - Continued.
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Device type 11
CLEAR {Synchronous)

CLOCK o—
j]:? aN
e éj? CLTI? (SEE NOTE 3)
TEST CIRCUIT
B Lt Ly
Vee
CLOCK So%ﬁ&
50%
o o GND
S tP
o Vigax——
LpLHiz1t T — CPHL 115
VoH 90 % .
Q1- Q14 o
10%
e ' L 118
~trin fyrnig—
——trLn2 ] trHL2
Vee
)7Z/ 50 %
CLOCK | .
trem
'
Vee
50%
CLEAR -
teHLs
VoH
50°/o VCC
ANY Q -

VOLTAGE WAVEFORMS

FIGURE 6. Switching test circuit and waveforms - Continued.
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Device type 11

NOTES:
1. Clock input pulse characteristics: tp = tf < 6 ns;
tp (clock) < 27 ns. -
2. Clear input pulse cnaracteristics: tp = tf < 6 ns;
tp (clear) < 24 ns; tpgy < 3 ns, -
The clock ifiput characteristics for fy,x are as follows:
tp tS < 6 ns; tp (clock) < 24 ns; PRR > 21 MHz.
CL = 50 pF #10 percent (incTuding prove and jiy capacitance).
trin = tTLH2 - tTLHLS THL = THL2 - LTHLI-

VoTtage méasurements are to be made witn respect to network ground terminal,

oo w

FIGURE 6. Switching test circuit and waveforms - Continued.
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Device type 12
{Synchronous)
CLEAR
CLOCK o—
°© aN
Voo GND —
l _L CLI (SEE NOTE 3)
TEST CIRCUIT
—
\Y
TS5 cC
CLOCK 07N
50% =
10% \ GND
t t
PLH IAl—o] PHLI/1I
Vou ™| 90%
Ql- Q7 50 % 50%
VoL 1 10%
° ¢ - L1HL
- LTLH THLY —
CTLH 4] -
- ~— tTLH2 ] - tTHL2
CLOCK
CLEAR
ANY Q
VOLTAGE WAVEFORMS
FIGURE 6. Switching test circuit and waveforms - Continued,
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Device type 12

3 8 16 32 64 128

cLock mru“u“ U LW
CLEAR |

at S O
@ [ 11
a3 [ 1
qs 1 1
as [ 1
a6 I S

1
1
L

q
1
I

1
=
1

N S N O

COUNTNG SEQUENCE

NOTES:
1. Clock input pulse cnaracteristics: tp = tf < 6 ns;
tp (clock) < 27 ns.
2. Clear input pulse coaracteristics: typ = tf < 0 as;
tp (clear) < 24 ns; tygq < ¥ ns,
Tne clock input characteristics for fy,x are as follows:
= < 6 ns; tp (clock) < 24 ns; PRR > 21 MHz.
= 55 PF +10 percent (incTudiny proue and Jiy capacitance).

'r@ trLH2 - trigis tre = tTHLé
daye measurements are to be inade w1tn re;pect tu network ground terminal.

OO B fa
P .

FIGURE 6. Switching test circuit and waveforms - Continued.
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Device type 13

(Synchronous)

CLEAR
CLOCK o—
“““"f:[? aN
Vee GND
l ‘l’ CLI (SEE NOTE 33
TJEST CIRCUIT,
CLOCK 07K
50%
0% |

" YL/ 1y
on - 90%
Ql-Qy2 N 500
VoL ! —10%
~ trhL
YTLH L o]
] '
THL2
Vee
. 50 %N~
CLOCK
GND
Vee
CLEAR
—  GND
VoH
50%Y- v,
ANY Q cc
Vo

VOLTAGE WAVEFORMS

FIGURE 6. Switching test circuit and waveforms - Continued.
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Device type 13

NOTES:
1. Clock input pulse cuaracteristics: tp = Tf < 6 ns,
tp (clock) < &7 ns. -
2. Clear input pulse cnardcteristics: tp = tf < 013
tp (clear) ¢ 24 ns; tppn < 3 ns.
3. The clock input characteristics for fyax are as follows:
tp = tf < b ns; tp (clock) < 24 ns; PRR > 21 Miz.
4, C = 50 pF *10 percent (incTuding prove and jiy capacitance).
2- t74 = tTLH2 - CTLHL3 tTHL = tTHLZ - TTHLL.

Vol tage measurements are to be made witn respect to network ground terminal.

FIGURE 6. Switching test circuit and waveforms - Continued.
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TABLE III.
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Input pins not designated shall be “high" level logic or "low" level logic, or may be left open
provided they do not influence the outcome of the measurement. Output pins not designated shall
be tied to the loads or left open provided they do not influence the outcome of the measurement.
Exceptions are as follows:

a. VAC( os) tests, the GND terminal shall be open and the minimum limit of 0.4 V applies only
whérd %est equipment limitations do not allow for the GND pin to be open during test.

b. Vig(neg) tests, the Vcc terminal shall be open.

c. Igc tests, the output terminals shall be open.

Apply sufficient clock pulses (see 28/) to set outputs 'high'.

Apply 1.2 V for device types 01 and 03; apply 4.2 V for device types 02 and 04.

3.7 Vminimun/6.0 V maximum
Apply sufficient 0.0 V+0.9Vilow pulses to set outputs 'low' prior to test.

3.15 V minimum/4.0 V maximum
Apply sufficient 0.0 V+0.9Vlow pulses to set outputs 'nigh' prior to test.

Apply GND for device types 01 and 03; apply 4.0 V for device types 02 and 04.

For device types Ol and 03 set outputs to count of nine (QA = 1, QD = 1, QB = 0, QC = 0) prior
to measurement. For device types 02 and 04, set outputs to count of fifteen

(QA = QB = QC = QD =1) prior to test.

See 4.4,1c.

Only summary attributes data is required.

Tests performed in sequence.

A=3.7V;B=0.4YV,

X = indeterminate output voltage.

Output shall be: high » 2.5 V; Tow < 2.5 V5 |lgyTl = 20 uA.

See 4.4,1d.

fiyax minimum 1imit specified is the frequency of the input pulse. The output frequency shall
be one-half the input frequency. The fyay requirement is considered met if proper output
state changes occur with the pulse repetition period set to that given in the Timits column.

For device types 01 and 02, apply one clock pulse prior to test. For device types 03 and 04,
apply one clock pulse prior to test and another clock pulse during test.

4.2 V minimum/6.0 V maximum
Apply a positive going pulse,~/ 0.0 V + 1.2 V Tow

3.15 VY minimun/4.5 V maximum
Apply 0.0V +0.9Vlow one pulse while load is 'low' and another pulse after

load has gone 'high' (during test).

3.15 Vainimum/4.5 V maximum

Apply -1__I' 0.0 V+0.9Viow pulse prior to test.
3.15 V minimum/4.5 V maximum

Apply l ] 0.0 V+0.9Vlow pulse during test.
3.15 Vaminimum/4.5 V maximum

Apply _J——l_ 0.0 VY *+0.9Vlow pulse during test.
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/ 3.7 V minimum/4.5 V maximum
0.0 V+0.9YV low

Apply sufficient pulses (see 5/) to cause output to transition.

Apply a positive going pulse,

4.2 V aminimum/6.0 V maximum

Apply 0.0 V+0.9YV prior to test after clear pulse.
4.2 V minimum/6.0 V maximum

Apply 0.0 V+0.9YV pulse prior to test.

Apply 2 pulses prior to test after clear pulse (see 24/).

Apply 4 pulses prior to test after clear pulse (see 24/).

4.2 V minimum/6.0 V maximum
Apply sufficient g.ovv+1l.2y pulses to set output 'high' prior to test.

This I¢c and functional tests shall be performed in the test number sequence shown with no
intervening changes to terminal conditions. During the functional test, input terminals
designated "PA", "PB", etc., shall have applied thereto a specified number of single pulses with
tne following parameters: Pulse amplitude = Voc maximum to Vec, 4 percent minimum. For

Igc tests, input terminal is as designated. These pulses are enumerated as follows:

Symbol Pulses Symbol Pulses Symbol Pulses Symbo1l Pulses
PA 1 PF 7 PK 85 PS 2047
PB 2 PG 15 PL 127 PT 4095
PC 3 PH 31 PM 255 PU 5461
PD 4 Pl 42 PN 511 PV 8191
PE 5 PJ 63 PR 1023 PY 10922

During the functional tests, device output voltages are: don't care "X", high "H", or low “L"
as specified in the terminal conditions columns. The output voltage limits over tne specified
temperature range are "H" > 2,5 V; "L" < 2.5V I Igy! = 20 pA maximum. Only a summary of
attribute data is required.

fuax minimum 1imits specified are the frequency at the inputs. The output frequency shall be
one-half tne input frequency when measured at Q. The output frequency shall be one-fifth the
input frequency when measured at Qp.

Apply input test parameters such that tS?, th?]g’ trsm, and t,, values are not greater
see 1,4).

than the recommended operating minimums reset outputs to required state if
necessary, prior to test.
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4.4.3 Group C inspection. Group C inspection shall be in accordance with table
I1I of method 5005 of MIL-5TD-883 and as follows:

a. End-point electrical parameters shall be as specified in table II herein,
Delta limits shall apply only to subgroup 1 of group C inspection and shall
consist of tests specified in table IV herein.

b. Steady-state 1ife test (method 1005 of MIL-STD-883) conditions:

(1) Test condition D and as specified in 4.5.2 herein and as shown on
figure 3 (note 3), or equivalent.

(2) Tp = +125°C minimum.

(3) Test duration, 1,000 hours, except as pernitted by method 1005 of
MIL-STD-883.

4.4.4 Group D inspection. Group D inspection shall be in accordance witn table IV
of method 5005 of MIL-STD-883. End-point electrical parameters shall be as specified
in table 1l herein.

4.5 Methods of inspection. Methods of inspection shall be specified as follows:

4.5.1 Voltage and current. Unless otherwise specified, all voltages given are
referenced to the microcircuit GND terminal. Currents given are conventional current
and positive when flowing into the referenced terminal.

4.5.2 Burn-in and Tife test cool down procedures. When the burn-in and life tests
are completed and prior to removal of bias voltages, the devices under test (DUT)
shall be cooled to within +10°C of tneir power stanple condition at room temperature;
then, electrical parameter end-point measurements shall be performed.

TABLE IV. Delta limits at +25°C.

T | Device types

| Parameter 1/ |

| _ | All

T ]

|I ICC ll +30 nA |

1/ The above parameters snall be recorded
before and after the required burn-in and
1ife tests to determine deltas (a).

4.5.3 Quiescent supply current (Isc test}. When performing quiescent supply
current measurements (I,cT, the meter shall be placed so that all currents flow

through the meter.

4.6 Data reporting. When specified in the purchase order or contract, a copy of
the folTowing data, as applicable, shall be applied.

a. Attrioutes data for all screening tests (see 4.2) and variables data for all
static burn-in, dynamic burn-in, and steady-state life tests {see 3.5).

b. A copy of each radiograph.
c. The quality conformance inspection data (see 4.4).
d. Parameter distribution data on parameters evaluated during burn-in (see 3.5).

e. Final electrical parameters data {see 4.2c).
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5. PACKAGING

5.1 Packaging requirements. The requirements for packaging snall be in accordance

with MIL-

M-38510.

6. NOTES

6.1 Intended use., Microcircuits conformin? to tuis specification are intended for
s

original equipment design application and log

tic support of existing equipment.

6.2 Ordering data. The acquisition ducument snould specify tne following:

Complete part number (see 1.2).

Requirements for-delivery of one copy of tne quality conformance inspection
data pertinent to the device inspection lot to be suppliied with each
shipment vy tne device mdaaufacturer, if applicavle.

Requirements for certificate of compliance, if applicable.

Requirements for notification of cuange of product or process to tne
contracting activity in addition to notification to the qualifying activity,
if applicable.

Requirements for failure analysis (inc]udin% required test condition of
method 5003 of MIL-STD-883), corrective action and reporting of results, if
applicanle.

Requirements for product assurance options,.

Requirements for special carriers, lead lengths, or iead forming, if
applicable. These requirements snall not affect tae part number. Unless
otherwise specified, these requirements shall not apply to direct purchase
by or direct snipment to tne Government,

Requirements for "JAN" marking.

Requirements for total dose radiation testing (see 3.6.1 and 4.5.4), if
applicable.

6.3 Abbreviations, sympbols, and definitions. Tne aovreviations, symools, and

definitions used herein are defined in MIL-M-38510, MIL-STD-1331, and as follows:

¢ e e e e e e m e e o - Input terminal-to-GND capacitance.
GhH ............. Ground zero voltage potential.

Iec =~ === -+~ - - - - Quiescent supply current,

TA- - = = = = = = = = = = - - Free air tewperdture,

Veg = = = = = = = = = - - - - Positive supply voltaye.

6.4 Logistic support. Lead materials and finisnes (see 3.3) are intercnangeanle.

Unless otherwise specified, microcircuits acquired for Government logistic support
will be acquired to device class S for National Aeronautics and Space Administration
or class B for Department of Defense (see 1.2.2), lead finisn C (see 3.3). Longer
langtn leads and lead forming snall not affect tune part numbver,
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6.5 Substitutability. The cross-reference information below is presented for the
convenience of users. Microcircuits covered by this specification will functionally
replace the Tisted 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
01 54HC160
02 54HC161
03 54HC162
04 54HC163
05 54HC191
06 54HC192
07 54HC193
08 54HC390
09 54HC393
10 54HC4017
11 54HC4020
12 54HC4024
13 54HC4040

6.6 Handling. MOS devices must be handied with certain precautions to avoid
damage due to accumulation of static charge. Input protective devices have been
designed in the chip to minimize the effect of this static buildup. However, the
following handling practices are recommended.

a. Devices should be handled on benches with conductive and grounded surface.

b. Ground test equipment, tools, and operator.

c. Do not handle devices by the leads.

d. Store devices in conductive foam or carriers.

e. Avoid use of plastic, rubber, or silk in MOS areas.

f. Maintain relative humidity above 50 percent, if practical.

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

NASA - NA DLA - ES
Review activities: (Project 5962-0846)

Army - AR, MI
Air Force - 11, 19, 85, 99
DLA - ES

User activities:

Army - SM
Navy - AS, CG, MC, 0C, SH

141



