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MIL-M-38510/306E
17 June 2003
SUPERSEDING
MIL-M-38510/306D
16 NOVEMBER 1987

MILITARY SPECIFICATION

MICROCIRCUITS, DIGITAL, BIPOLAR, LOW-POWER SCHOTTKY TTL,
SHIFT REGISTERS, CASCADABLE, MONOLITHIC SILICON

Inactive for new design after 18 April 1997.

This specification is approved for use by all Departments
and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers the detail requirements for monolithic silicon, TTL, low power, shift register
microcircuits. Two product assurance classes and a choice of case outlines and lead finishes and are reflected in the
complete part number. For this product, the requirements of MIL-M-38510 have been superseded by MIL-PRF-
38535, (see 6.3).

1.2 Part number. The part number should be in accordance with MIL-PRF-38535, and as specified herein.

1.2.1 Device types. The device types should be as follows:

Device type Circuit
01 4 bit bi-directional shift register
02 4 bit parallel-access shift register
03 4 bit parallel-access shift register
04 5 bit shift register
05 8 bit parallel-out shift register
06 4 bit right-shift, left-shift register, 3-state outputs
07 4 bit cascadable shift register, 3-state outputs
08 8 bit parallel-in shift register with clock inhibit
09 8 bit parallel-in shift register with clear

1.2.2 Device class. The device class should be the product assurance level as defined in MIL-PRF-38535.

Beneficial comments (recommendations, additions deletions) and any pertinent data which may be used in
improving this document should be addressed to: Commander, Defense Supply Center Columbus, ATTN:
DSCC-VAS, P.O. Box 3990, Columbus OH 43216-5000, by using the self addressed Standardization
Document Improvement Proposal (DD Form 1426) appearing at the end of this document or by letter.

AMSC N/A FSC 5962
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
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1.2.3 Case outlines. The case outlines should be as designated in MIL-STD-1835 and as follows:

Outline letter Descriptive designator Terminals
A GDFP5-F14 or CDFP6-F14 14
B GDFP4-14 14
C GDIP1-T14 or CDIP2-T14 14
D GDFP1-F14 or CDFP2-F14 14
E GDIP1-T16 or CDIP2-T16 16
F GDFP2-F16 or CDFP3-F16 16
X CQCC2-N20 20
2 CQCC1-N20 20

1.3 Absolute maximum ratings.

Supply voltage range
Input voltage range
Storage temperature range
Maximum power dissipation per register, (Pp) 1/:
Device type 01
Device type 02, 03
Device type 04
Device type 05
Device type 06, 07
Device type 08
Device type 09
Lead temperature (soldering, 10 seconds)
Thermal resistance, junction to case (8;c):
Cases A, B,C,D,E,F, 2,and X
Junction temperature (T;) 2/

1.4 Recommended operating conditions.

Supply voltage (Vcc)
Minimum high level input voltage (Viw)
Maximum low level input voltage (Vi)
Case operating temperature range (Tc)
Minimum clock pulse width:

Device type 01, 03, 05, 07, 09......uiiiiiieeiieiiieieee e 20 ns
DEVICE tYPE 02 ...ttt 18 ns
Device type 04, 06, 08........cceieiiiiiiiiiiieeeeeeiiiieieee e e e e e e e neeeeeeas 25 ns

Minimum clear pulse width:
Device type 01, 09
Device type 02
Device type 04
Device type 05, 07

Minimum load pulse width:

DEVICE tYPE 08 ...ttt 30 ns
Minimum setup time at mode control:

DEeVICe YPE DL ..ooiiiiiiiiiieiiee et 30 ns

Device type 03, 06 .......cuveiieiieeiiiiiiieee e 20 ns

1/ Must withstand the added Pp due to short-circuit test (e.g., los).

Package style

Flat pack

Flat pack

Dual-in-line

Flat pack

Dual-in-line

Flat pack

Square leadless chip carrier
Square leadless chip carrier

-0.5Vdcto7.0Vdc
-1.5Vdcat-18 mAto 5.5V dc
-65° to +150°C

127 mW dc
116 mW dc
110 mW dc
149 mW dc
160 mW dc
198 mW dc
209 mW dc

(See MIL-STD-1835)
175°C

4.5V dc minimum to 5.5 V dc maximum
2.0V dc
0.7 Vdc
-55° to +125°C

2/ Maximum junction temperature shall not be exceeded except for allowable short duration burn-in screening

conditions in accordance with MIL-PRF-38535.
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Minimum setup time at shift/load:

Device type 02
Device type 07
Device type 08
Device type 09
Minimum setup time at serial data:

DEVICE tYPE 08 ..ottt 10 ns
Minimum setup time at serial or parallel data:

Device type 01, 02, 03, 05, 06, 07 .....oeeiirireriiiieeiiieeeeiieeeerieeeesieens 20 ns

DEVICE LYPE D4 ...t 30 ns

DEVICE LYPE 09 ..ottt 18 ns
Minimum setup time at preset:

DEVICE tYPE 04 ...ttt 30 ns
Minimum setup time at inhibit:

DEVICE tYPE 08 ...ttt 30 ns

Minimum hold time:
Device type 01, 02, 03, 04, 05, 07
Device type 06
Device type 08
Device type 09 ...
Minimum enable or inhibit time of clock:

DEVICE tYPE 03 ...ttt 20 ns
Maximum release time shift/load:
DEVICE YPE 02 ...eeieiiieieeiiiee ettt 10 ns

2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specifications and Standards. The following specifications and standards form a part of this specification to the
extent specified herein. Unless otherwise specified, the issues of these documents shall be those listed in the issue of the
Departments of Defense Index of Specifications and Standards (DODISS) and supplement thereto, cited in the solicitation.

SPECIFICATION

DEPARTMENT OF DEFENSE
MIL-PRF-38535 - Integrated Circuits (Microcircuits) Manufacturing, General Specification for.

STANDARDS
DEPARTMENT OF DEFENSE

MIL-STD-883 - Test Method Standard for Microelectronics.
MIL-STD-1835 - Interface Standard Electronic Component Case Outlines

(Unless otherwise indicated, copies of the above specifications and standards are available from the
Standardization Document Order Desk, 700 Robbins Avenue, Building 4D, Philadelphia, PA 19111-5094.)

2.2 Order of precedence. In the event of a conflict between the text of this specification and the references cited herein,
the text of this document takes precedence. Nothing in this document, however, supersedes applicable laws and regulations
unless a specific exemption has been obtained.
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3. REQUIREMENTS

3.1 Qualification. Microcircuits furnished under this specification shall be products that are manufactured by a
manufacturer authorized by the qualifying activity for listing on the applicable qualified manufacturers list before contract
award (see 4.3 and 6.4).

3.2 Item requirements. The individual item requirements shall be in accordance with MIL-PRF-38535 and as specified
herein or as modified in the device manufacturer's Quality Management (QM) plan. The modification in the QM plan shall not
affect the form, fit, or function as described herein.

3.3 Design, construction, and physical dimensions. The design, construction, and physical dimensions shall be as
specified in MIL-PRF-38535 and herein.

3.3.1 Terminal connections and logic diagrams. The terminal connections and logic diagrams shall be as specified on
figure 1.

3.3.2 Truth tables. The truth tables and timing diagrams shall be as specified on figure 2.
3.3.3 Logic diagrams. The logic diagrams shall be as specified on figure 3.

3.3.4 Schematic circuits. The schematic circuits shall be _maintained by the manufacturer and made available to the
qualifying activity and the preparing activity (DSCC-VAS) upon request.

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

3.4 Lead material and finish. The lead material and finish shall be in accordance with MIL-PRF-38535 (see 6.6).

3.5 Electrical performance characteristics. The electrical performance characteristics are as specified in table I, and apply
over the full recommended case operating temperature range, unless otherwise specified.

3.6 Electrical test requirements. The electrical test requirements for each device class shall be the subgroups specified in
table Il. The electrical tests for each subgroup are described in table Ill.

3.7 Marking. Marking shall be in accordance with MIL-PRF-38535.

3.8 Microcircuit group assignment. The devices covered by this specification shall be in microcircuit group number 12
(see MIL-PRF-38535, appendix A).

4. VERIFICATION
4.1 Sampling and inspection. Sampling and inspection procedures shall be in accordance with MIL-PRF-38535 or as

modified in the device manufacturer's Quality Management (QM) plan. The modification in the QM plan shall not effect the
form, fit, or function as described herein.

4.2 Screening. Screening shall be in accordance with MIL-PRF-38535 and shall be conducted on all devices prior to
qualification and quality conformance inspection. The following additional criteria shall apply:

a. The burn-in test duration, test condition, and test temperature, or approved alternatives shall be as specified in the
device manufacturer's QM plan in accordance with MIL-PRF-38535. The burn-in test circuit shall be maintained
under document control by the device manufacturer's Technology Review Board (TRB) in accordance with MIL-
PRF-38535 and shall be made available to the acquiring or preparing activity upon request. The test circuit shall
specify the inputs, outputs, biases, and power dissipation, as applicable, in accordance with the intent specified in
test method 1015 of MIL-STD-883.

b. Interim and final electrical test parameters shall be as specified in table 1, except interim electrical parameters test
prior to burn-in is optional at the discretion of the manufacturer.

c. Additional screening for space level product shall be as specified in MIL-PRF-38535, appendix B.
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TABLE |. Electrical performance characteristics.

Test Symbol Conditions 1/ Device Limits Unit
-55°C < Tc < +125°C types Min | Max
unless otherwise specified
High-level output VoH Vcc =45V lon =-1.0 mA 06,07 24 \%
voltage Vin=2.0V
lon = -400 pA 01,02,03 25 Vv
04,05,
07 (QDY),
08,09
Low-level output VoL Vec=4.5YV, lo. =4 mA 01,02,03 0.4 \%
voltage Vin=0.7V 04,05,
07 (QD),
08,09
lo. =12 mA 06,07
Input clamp voltage | Vic Vec =45V, IIn=-18 mA, Tc = 25°C All -15 \Y
High-|EVE| input liH1 Veec =5.5 V, In=27V 01,02,05, 20 }JA
current for all 06,07,08,
inputs except S/L o Vee =55V, In=55V 09 100
for type 08
High-|EVE| input liH3 Veec =5.5 V, In=27V 03 20 UA
current at any
input except mode | | Vec =55V, In=55V 100
High-level input liHs Vee =55V, In=2.7V 04 20 A
current at any
Input except e Vec =55V, In=55V 100
preset enable
High-|EVE| input lin7 Veec =5.5 V, In=27V 03 40 UA
current at mode
|IH8 Vcc =55 V, |IN =55V 200
High-|EVE| input liHg Veec =5.5 V, In=27V 04 100 UA
current at preset
enable hitzo Vec =55V, In=55V 500
High-level input liH11 Vee =55V, In=2.7V 08 60 A
current at S/L
lH12 Vec=55V,In=55V 300

See footnotes at end of table.
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TABLE |. Electrical performance characteristics - Continued.

Test Symbol Conditions 1/ Device Limits Unit
-55°C < Tc £ +125°C types Min Max
unless otherwise specified
Off-state output loz Vec =55V, Vo =27V 06,07 20 MA
current, high
level voltage
applied
Off-state output lozL Vec=55V,Vn=04V 06,07 -20 HA

current, low level
voltage applied

Low-level input liLa Vece=55V,Vin=04V 01,02,06 -.03 -.44 mA
current (for all

inputs except S/L, 05 -10 | -.44

serial in & data 07 -.03 -.40

for types 08

and 09) 08,09 -001 | -.72
Low-level input Iz Vec =55V, Vin=0.4V 03 .06 | -76 | mA

current at any

input except

clock
Low-level input I3 04 -.16 -4 mA

current at any
input except
preset enable

Low-level input liLa 03 -.03 -.44 mA
current at clock

Low-level input lis 04 -.6 -2.0 mA
current at preset
enable
Low-level input liLe 08 -.100 | -.380 mA
current at data
and serial in 09 -100 | -.340 mA
Low-level input liL7 08 -001 | -1.14 | mA
current at S/L
09 -.001 | -.380 | mA
Short-circuit output | los Vee=5.5V 2/ 01,02,03, -15 -100 mA
current 04,05,08,
09
06,07 -15 -130

See footnotes at end of table.
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TABLE |. Electrical performance characteristics - Continued.

Test Symbol Conditions 1/ Device Limits Unit
-55°C < Tc < +125°C types Min | Max
unless otherwise specified
Supply current Icc Vee =5.5V 04 20 mA
02,03 21
01 23
05 27
06 29
07 34
08 36
09 38
Maximum shift fuax Vee=5.0V 04 17 MHz
frequency
06 18
01,03, 20
05,07
02 25
08 20
09 20
Propagation delay | tpim1 Vee =5.0V, C. =50 pF +10% 01,02 5 41 ns
time, low-to-high RL = 2 kQ for types 01 thru 05, 08 and
level from clock 09. See figures 9 and 10 for R, for
types 06 and 07 03,05 48
07 56
04 68
06 46
08 58
09 40

See footnotes at end of table.
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TABLE |. Electrical performance characteristics - Continued.

Test Symbol Conditions 1/ Device Limits Unit
-55°C < Tc £ +125°C types Min Max
unless otherwise specified
Propagation delay | tpLh2 Vce = 5.0, CL =50 pF £10% 02 5 53 ns
time, low-to-high RL = 2 kQ for types 01 thru 05, 08 and
level form preset 09. See figures 9 and 10 for R, types 04 60
or preset enable 06 and 07
Propagation delay | tpim1 01,02 5 47 ns
time, high-to-low
level from clock 03.05.07 56
04 68
06 52
08 58
09 46
Propagation delay | tpLh2 01,02 05 53 ns
time, high-to-low
level from clear 07 56
05 62
04 90
Propagation delay | tpins 08,09 5 52 ns
time, low to high
level from S/L
Propagation delay | tphis 08,09 5 52 ns
time, high to low
level from S/L or
clear
Propagation delay | tphis 08 5 46 ns
time, high to low
level from data
Propagation delay | tpLns 08 5 39 ns
time, low to high
level from data

See footnotes at end of table.
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TABLE |. Electrical performance characteristics - Continued.

Test Symbol Conditions 1/ Device Limits Unit
-55°C < Tc £ +125°C types Min Max
unless otherwise specified

Propagation delay tPLH4 Vee =5.0V, C. =50 pF +10% 08 5 46 ns

time, low to high RL = 2kQ for types 01 thru 05, 08 and

level from data 09. See figures 9 and 10 for R, types

06 and 07

Propagation delay tpHLa 08 5 39 ns

time, high to low
level from data

Output enable time | tz See figures 9 and 10 for conditions 06 5 45 ns
to low level
07 5 53 ns
Output enable time | tzn 06 5 39 ns
to high level
07 53
Output disable time | tz 07 5 53 ns
from low level
06 71
Output disable time | tyz 07 5 53 ns
from high level
06 84

1/ Complete terminal condition shall be as specified in table IlI.
2/ Not more than one output should be shorted at a time.
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TABLE Il. Electrical test requirements.

Subgroups (see table Ill)

MIL-PRF-38535 test requirements Class S Class B
devices devices
Interim electrical parameters 1 1
Final electrical test parameters 1*,2,3,7,9, 1*,2,3,9
10,11
Group A test requirements 1,2,3,7,8, 1,2,3,7,8,
9,10,11 9, 10,11
Group B test when using the method 5005 1,2,3 N/A
QClI option. 9,10, 11
Group C end-point electrical 1,2, 3, 1,2, 3
parameters 9,10, 11
Group D end-point electrical parameters 1,2,3 1,2,3

*PDA applies to subgroup 1.

10
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4.3 Qualification inspection. Qualification inspection shall be in accordance with MIL-PRF-38535 .

4.4 Technology Conformance inspection (TCI). Technology conformance inspection shall be in accordance with MIL-
PRF-38535 and herein for groups A, B, C, and D inspections (see 4.4.1 through 4.4.4).

4.4.1 Group A inspection. Group A inspection shall be in accordance with table Il of MIL-PRF-38535 and as follows:

a. Tests shall be as specified in table Il herein.
b. Subgroups 4, 5, and 6 shall be omitted.

4.4.2 Group B inspection. Group B inspection shall be in accordance with table Il of MIL-PRF-38535.

4.4.3 Group C inspection. Group C inspection shall be in accordance with table IV of MIL-PRF-38535 and as follows:

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

b. The steady-state life test duration, test condition, and test temperature, or approved alternatives shall be as
specified in the device manufacturer's QM plan in accordance with MIL-PRF-38535. The burn-in test circuit shall
be maintained under document control by the device manufacturer's Technology Review Board (TRB) in
accordance with MIL-PRF-38535 and shall be made available to the acquiring or preparing activity upon request.
The test circuit shall specify the inputs, outputs, biases, and power dissipation, as applicable, in accordance with
the intent specified in test method 1005 of MIL-STD-883.

4.4.4 Group D inspection. Group D inspection shall be in accordance with table V of MIL-PRF-38535. End-point
electrical parameters shall be as specified in table Il herein.

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

4.5.1 Voltage and current. All voltages given are referenced to the microcircuit ground terminal. Currents given are
conventional and positive when flowing into the referenced terminal.

11
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Device type 01 Device type 02 Device type 03 Device type 04
CASES
Pin 2, X EF 2, X EF 2, X AB.C, 2, X EF
number and D
1 NC CLEAR NC CLR NC SER INP NC CLK
2 CLEAR SHF RHT CLR J SER INP A CLK A
SER INP
3 SHF RHT A J K A B A B
SER INP
4 A B K A B C B C
5 B C A B NC D C Vece
6 NC D NC C C MODE NC D
CONT
7 C SHF LEFT B D NC GND Vce E
SER INP
8 D GND C GND D CLK2L D PRESET
SHF LOAD ENABLE
9 SHF LEFT SO D SHF/ MODE CLK1 E SER INP
SER INP LOAD CONT R SHF
10 GND S1 GND CLK GND QD PRESET QE
ENABLE
11 NC CLOCK NC QD NC QC NC QD
12 SO QD SHF/LOAD QD CLK 2L QB SER INP GND
SHF/LOAD
13 S1 QcC CLK QC CLK1 QA QE QC
R SHF
14 CLK OB QD OB QD Vee QD OB
15 QD QA QD QA NC GND QA
16 NC Vce NC Vee QC NC CLR
17 QC QC NC QC
18 OB QB QB QB
19 QA QA QA QA
20 Vcc VCC VCC CLR

FIGURE 1. Terminal connections.

12
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Device type 05

Device type 06

Device type 07

Device type 08

Pin 2, X AB,C, 2, X AB,C 2, X E,F 2, X E, F
number and D and D
1 NC A NC SER INP NC CLR NC SHF
LOAD
2 A B SER INP A CLR SER INP SHF CLOCK
LOAD
3 B QA A B SER INP A CLOCK E
4 QA QB B C A B E F
5 NC QC NC D B C F G
6 QB QD C MODE NC D NC H
CONT
7 NC GND NC GND C LOAD G 6 H
SHF
8 QC CLK D OUTPUT D GND H GND
CONT
9 QD CLR MODE CLK LOAD OUTPUT 6 H QH
CONT SHF CONT
10 GND QE GND QD GND CLK GND SER
INP
11 NC QF NC QC NC QD' NC A
12 CLK QG OUTPUT QB OUTPUT QD QH B
CONT CONT
13 CLR QH CLK QA CLK QC SER INP C
14 QE Vce QD Vce QD' QB A D
15 NC NC QD QA B CLOCK
INHIBIT
16 QF QC NC CcC NC Vce
17 NC NC QC C
18 QG QB QB D
19 QH QA QA CLOCK
INHIBIT
20 Vcc VCC VCC VCC

FIGURE 1. Terminal connections - Continued.

13
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Device type 09

Pin 2, X EF
number

1 NC SERIAL INPUT
2 SERIAL INPUT A

3 A B

4 B C

5 C D

6 NC CLOCK INHIBIT
7 D CLOCK

8 CLOCK INHIBIT GND

9 CLK CLEAR

10 GND E

11 NC F

12 CLR G

13 E OUTPUT QH
14 F INPUT H
15 G SHIFT LOAD
16 NC Vce

17 QH

18 INPUT H

19 SHIFT LOAD

20 Vce

FIGURE 1. Terminal connections - Continued.

14
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Device type 01

INPUTS OUTPUTS

CLEAR shﬁODgo CLOCK LEFSTERlélLGHT A PQRALL(E:L D | | Q@ | Q| @
L X X X X X X X X X L L L L
H X X L X X X X X X Qao Qgo Qco Qno
H H H 1 X X a b c d a b c d
H L | H 1 X H X X X X H Qan Qsgn Qcn
H L H 1 X L X X X X L Qan Qgn Qcn
H H L 1 H X X X X X Qgn Qcn Qon H
H H L 1 L X X X X X Qen Qcn Qon L
H L L X X X X X X X Qao Qso Qco Qno

H = high level (steady state)
L = low level (steady state)
X = irrelevant (any input, including transitions)

t = transition from low to high level

a, b, c, d = the level of steady state input at inputs A, B, C, or D, respectively.

Qno, Qro, Qco, Qoo = level of Qa, Qs, Qc, or Qp, respectively, before the
indicated steady state input conditions were established.

Qan, Qen, Qcn, Qon = the level of Qa, Qs, Qc or Qp, respectively, before the most
recent t transition of the clock.

Typical clear, load, right-shift, left shift, inhibit, and clear sequences.

SESLCToL R [ )y s Sy oy I O

MODE so __: |
CONTROL
INPUTS |53 ~77 ] I
==t
CLEAR
serIAL| R
DATA
INPUTS | o | | | ] L | i
(A [H1
L
PARALLEL| B
INAURSs
c H ]
< D L
(ea 2 T 1 I 1
| |
G __:
OUTPUTS < O |
Qc __i ] ] | ] | ] | |
| |
Lo  __! | | J | J | | | | |-
| SHIFT RIGHT— | |~ SHIFT LEFT —efea—— INHIBIT — =]
CLEAR LOAD CLEAR

FIGURE 2. Truth tables and timing diagrams.

15
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Device type 02

INPUTS OUTPUTS

SHIFT/ SERIAL PARALLEL 6 b
L X X X X X X X X L L L L H
H L t X X a b c d a b c d d
H H L X X X X X X Qno Qro Qco Qoo | Qo
H H 1 L H X X X X Qno Qno Qen Qcn 6 cn
H H T L L X X X X L Qan Qen Qcn 6 cn
H H t H H X X X X Qan Qen Qcn 6 cn
H H t H L X X X X 6 An Qan Qen Qcn 6 cn

H = high level (steady state)

L = low level (steady state)

X = irrelevant (any input, including transitions)

t = transition from low to high level

a, b, c, d = the level of steady state input at inputs A, B, C, or D, respectively.

Qno, Qro, Qco, Qoo = level of Qa, Qs, Qc, or Qp, respectively, before the
indicated steady state input conditions were established.

Qan, Qen, Qcn, = the level of Qa, Qs, or Qc, respectively, before the most
recent transition of the clock.

Typical clear, shift, and load sequences.

CLOCK

CLEAR
J
teatss |
K [T 1
SHIFT/LOAD | |
(A [H] 1
s L
PARALLEL
DATA <
INPUTS | ¢ R
o L
L
[Qa_ 7 1 1
| I
00 7] — 1
ouUTPUTS< o |
ac _ T8 | L J L
B '
SN | | J |
le————— SERIAL SHIFT | SERIAL SHIFT——=
CLEAR LOAD

FIGURE 2. Truth tables and timing diagrams - Continued.

16
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Device type 03

MODE CLOCKS PARALLEL

CONTROL [ 20 [1(R)| “FRAL A B C p | & | | x| @
H H X X X X X X Qao Qo | Qco | Qo
H 1 X X a b c d a b c d
H ' X X Qe? | Qct | Qot d Qen | Qcn | Qon d
L L H X X X X X Qno Qeo Qco Qno
L X 1 H X X X X H Qan Qgn Qcn
L X 1 L X X X X L Qan Qen Qcn
1 L L X X X X X Qno Qgo Qco Qoo
1 L L X X X X X Qnao Qso Qco Qoo
4 L H X X X X X Qa | Qo | Qco | Qoo
t H L X X X X X Qa | Qo | Qco | Qoo
t H H X X X X X Qa | Qo | Qco | Qoo

*Shifting left requires external connection of Qg to A, Qc to B, and Qp to C.
Serial data is entered to input D.

H = High level (steady state), L = Low level (steady state),
X = Irrelevant (any input, including transitions)
I = Transition from high to low level, t= Transition from low to high level a, b, c,
d = the level of steady state input at inputs A, B, C, or D, respectively.
Qno, Qro, Qco, Qoo = level of Qa, Qs, Qc, or Qp, respectively,
before the indicated steady state input conditions were established.
Qan, Qgn, Qcn, Qon = the level of Qa, Qs, Qc, or Qp, respectively,
most recent | transition of the clock.

FIGURE 2. Truth tables and timing diagrams - Continued.

17
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Device type 04

INPUTS
PRESET PRESET

CLEAR | CNABLE A 5 c 5 £ CLOCK | SERIAL | Qa Qe Qc Qo Qe
L L X X X X X X X L L L L L
L X L L L L L X X L L L L L
H H H H H H H X X H H H H H
H H L L L L L L X Qno Qgo Qco Qpo Qo
H H H L H L H L X H Qro H Qoo H
H L X X X X X L X Qao Qgo Qco Qoo Qeo
H L X X X X X t H H Qan Qgn Qcn Qon
H L X X X X X t L L Qan Qgn Qcn Qon

H = high level (steady state), L = low level (steady state)
X = irrelevant (any input, including transitions)
t = transition from low to high level
Qno, Qso, etc. = the level of Qa, Qg, etc., respectively before the indicated

steady state input conditions were established.
Qan, Qen, etc. = the level of Qa, Qs, etc., respectively before the most recent

t transition of the clock.

CLOCK
CLEAR

SERIAL
INPUT

PRESET
ENABLE

PRESETSX

ODUTPUTSAN

A

Qc
Gp

Qg

Typical clear, shift, preset and shift sequences

1

L [rm]l

FIGURE 2. Truth tables and timing diagrams - Continued.
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Device type 05

INPUTS OUTPUTS
CLEAR | CLOCK | A B On Qs ... On
L X X X L L L
H L X X Qo Qgo QHo
H t H H H Qan Qen
H t L X L Qan Qen
H t X L L Qan Qen

H = high level (steady state), L = low level (steady state)

X = irrelevant (any input, including transitions)

t = transition from low to high level

Qao, QBo, Qro = the level of Qa, Qs, or Qu, respectively, before the indicated
steady state input conditions were established.

Qan, Qan = the level of Qa, or Qg before the most recent t transition of the

clock; indicates a one-bit shift.

OUTPUTS

A

|| ||
I N W
]
SR [ S A I
o [ LT 1
oo
| [
|
o | L
o
| | I
|
o [ N
|
o 1
|
o
| |
- 11
CLéAR CLéAR

FIGURE 2. Truth tables and timing diagrams - Continued.
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Device type 06

INPUTS OUTPUTS
MODE PARALLEL
CONTROL CLOCK | SERIAL A B C D Qa Qs Qc Qo
H H X X X X X Qao Qo Qco Qoo
H l X a b c d a b c d
H l X Qst | Qct | Qot d Qen | Qcn | Qon d
L H X X X X X Qao Qso Qco Qoo
L ! H X X X X H Qan Qen Qcn
L ! L X X X X L Qan Qsgn Qcn
When the output control is low, the outputs are disabled to high impedance state.
however, sequential operation of the registers is not affected.
*Shifting left requires external connection of Qg to A, Qc to B, and
Qo to C. Serial data is entered to input D.
H = high level (steady state), L = low level (steady state)
X = irrelevant (any input, including transitions)
I = transition from high to low level.
a, b, c,d = the level of steady state input at inputs A, B, C, or D, respectively.
Qno, Qro, Qco, Qoo = the level of Qa, Qg, Qc, or Qp, respectively, before the
indicated steady state input conditions were established.
Qan, Qgn, Qcn, Qon = the level of Qa, Qg, Qc, or Qp, respectively, before the
most recent | transition of the clock.
Device type 07
INPUTS 3 STATE OUTPUTS CASCADE
LOAD/SHIFT PARALLEL OUTPUT
CLEAR CONTROL CLOCK | SERIAL A B C D Qa | Qs | Qc | Qo Qo
L X X X X X X X L L L L L
H H H X X X X X | Qno | Qo | Qco | Qoo Qoo
H H } X a b c d a b c d d
H L H X X | X | X | X | Qnao| Qso | Qco| Qno Qno
H L ! H X | X | X | X | H | Qan| Qsn| Qcn Qcen
H L ! L X | X | X | X | L |Qan|Qsn| Qcn Qcn

When the output control is low, the outputs are disabled to high impedance state.
however, sequential operation of the registers is not affected.

H = high level (steady state), L = low level (steady state),

X =irrelevant (any input, including transitions)

| = transition from high to low level.

QAO, QBO, Qco, QDO = the level of QA, QB, Qc, or QD, respectively, before the
indicated steady state input conditions were established.

Qan, Qgn, Qcn, Qon = the level of Qa, Qg, Qc, or Qp, respectively, before the
most recent | transition of the clock.

FIGURE 2. Truth tables and timing diagrams - Continued.
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Device type 08

Shify | Clock . Parallel Sumue | Output
I . I
oad | inhbi | Clock | Serial |——XEE - EEE
L X X X a....h a b h
H L L X X Qno | Qso Qo
H L 1 H X H Qan Qon
H L 1 L X L Qan Qon
H H X X X Qno | Qso Qro

H = High level (steady state), L = Low level (steady state)

X = Irrelevant (any input, including transitions)

t = Transition from low to high level

Qno, Qro, Qro = the level of Qa, Qg, or Qu, respectively, before the indicated
steady state input conditions were established.

Qan, Qan = The level of Qa or Qg before the most recent transition of the clock;
indicates a one-bit shift.

CLOCK

CLOCK INHIBIT

SERIAL INPUT L
SHIFT/LOAD
(A [[H]
5 L
c [TH
b L
DATA <
E [TH
- L
G [T+
LH [TH
ouTPUT 9H _ ] H Al L [ A L. [ r Lo r]
|
ouTPUT On _ _ ] LR L ey Rl ] |
=] INHIBIT f~—— SERIAL SHIFT ,
LOAD

FIGURE 2. Truth tables and timing diagrams - Continued.
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Device type 09

Shif | Clock Paraliel Qﬁ?rﬂ?s' Output
i . r
Clear load inf?igit Clock Serial :?: On B On QH
L X X X X X L L L
H X L L X X Qnro | Qso Qo
H L L t X a...h a b h
H H L t H X H Qan Qon
H H L 1 L X L QAn QGn
H X H 1 X X Qno | Qo Qo

H = High level (steady state), L = Low level (steady state)

X = Irrelevant (any input, including transitions)

t = Transition from low to high level

Qno, Qro, Qro = the level of Qa, Qs, or Qu respectively, before the indicated
steady state input conditions were established.

Qan, Qan = The level of Qa or Qg before the most recent * transition of the clock;

indicates a one-bit shift.

CLOCK

cLock
INAIBIT
CLEAR
SERIAL
oot — ||
SHIFT/
L0AD L
(A [H]1]
5 L
c H(]
b L
PARALLELS
INPUTS | ¢ i
. L
G [H]1
LH [H]1]
DUTPUT ay " Ao Rl el w
e———— SERIAL SHIFT | SERIAL SHIFT——w

CLEAR

1
LOAD \—INHIBIT

FIGURE 2. Truth tables and timing diagrams - Continued.
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DEVICE TYPE 01

PARALLEL INPUTS

A

B C

mope [ St >

CONT

INPUTS 50 >0 Lo{>

RIGHT
SHIFT
SERIAL
INPUT

CLOCK——{><;

CLK

R
CLR

S Og
CLK

R
CLR

CLEAR—G[>C

0A 0B

ac

Y
PARALLEL OUTPUTS

FIGURE 3. Logic diagrams.
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DEVICE TYPE 02

SERIAL
INPUT PARALLEL INPUTS
! - r A
J K A B C
SHIFT
LOAD——{:>O °
CONTROL
[ | || | |
CLOCK——{:>0
CLEAR—4{:>0 * * *
M & M 4
CLR CLR CLR CLR
R ﬁA— R R R ﬁD
—C> CLK —C> CLK —O> CLK —O> CLK
—c{>— s Qp—e —c{>—$ Opl—e —o[>—s Oct—e —c{>—3 QD—‘
\OA Qg Qe Q
Y -_—
PARALLEL OUTPUTS
I
| . . . .
—O> +++ dynamic input activated from a high level to a low level

FIGURE 3. Logic diagrams - Continued.
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MODE
CONT

SERIAL

MIL-M-38510/306E

DEVICE TYPE 03

CIRCUITS A,B,C,D, AND E

DATA INPUTS

A

INPUT

CLOCK 1 _ |
R-SHIFT

CLOCK 2
L-SHIFT

\Vaai
s Qpfe

\Vaai
s Qpi-e

Op

\Viaifes
s Q¢

Oc

Vi
s Qp

Y
QUTPUTS

FIGURE 3. Logic diagrams - Continued.
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DEVICE TYPE 04

PRESET PRESET PRESET PRESET PRESET
B C D E

OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT

0p 0p Qc Qp Qg
PRESET ° ° ® °
ENABLE
PRESET| PRESET] PRESET] PRESET] PRESET]
SIENRPIUATL S Q S Q S Q S Q S Q
—C> CLK —O>CLK —C> CLK —C> CLK —C> CLK
R 0 R 0 R @ R @ R
CLEAR CLEAR CLEAR CLEAR CLEAR
CLEAR—a{:>c ® ® é &
CLOCK——{:>C

|
—4>—-- DYNAMIC INPUT ACTIVATED FROM A HIGH LEVEL TO A LOW LEVEL

|
! DEVICE TYPE 05

CLEAR——{:>C

CLOCK——{:>C g ¢
CLEAR CLEAR CLEAR CLEAR CLEAR CLEAR CLEAR CLEAR
SERIAL J A @ R @ R 0 R 0 R @ R @ R @ R 0 R
INPUTST B A B ¢ 0 E F G
Lg> oLk > CLK La>cLk Lo>cLK > CLK La>cLk La>cLk La>cLK
S Qp s QOp—e—s Oc s Qp—e—s Qg S Qf s Qg S Qy

OUTPUT ~ OUTPUT ~ OUTPUT  OUTPUT  OUTPUT ~ OUTPUT  OUTPUT  OUTPUT
9a ;] Oc o) e OF % H

FIGURE 3. Logic diagram - Continued.
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DEVICE TYPE 06

DATA INPUTS
A Y
i B C D
MODE
CONT
SERIAL
INPUT | | || | |
CLOCK %{:>c
R R R R

E> CLK E> CLK E> CLK La>cLk
S 0| S ofe s o—J s 0
ouUTPUT N

CONT L~ 7 ] ¢
Qa 0B Qc Qp

Y
OUTPUTS

DEVICE TYPE 07

DATA INPUTS
4 A Y
A B C D
LOAD/
SHIFT
SERIAL i ? ?
INPUT || || ||
CLUCK—A{:>C
o—c[>—R OJ o—c{>—R u—‘ c»—c[>—R u—‘ 0—0>—R 0
> CLK > CLK > CLK > CLK
s E{{>— S 543[>~ s E{{>~ s @
CLR CLR CLR CLR
CLEAR—A{:>C b
QUTPUT
CONT
Q Q Q Q
A B g c D,
3 STATE OUTPUTS Qp-
CADCADE
OUTPUT

FIGURE 3. Lodgic diagrams - Continued.
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DEVICE TYPE 08

CIRCUIT A
D¢ Dp Dg
1 P 1 P
DQ Da
c c

P P
DO DO
c c

0y OUTPUT
1“ %10
E SHIFT LOAD
cLock
CLOCK
INHIBIT

Pin numbers are for cases E and F only.

FIGURE 3. Logic diagrams - Continued.
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DEVICE TYPE 08

CIRCUIT C AND F

PARALLEL
INPUTS
p A
A C E F 6
o] o] ol o] o] o] o]
PRESET] PRESET PRESET] PRESET] PRESET PRESET PRESET
s o s 0 s Qg s 0 S 0 S o 5 0
~Op oK ~Op> CK ~C> CK ~Op oK ~0b> CK ~CP> K ~Op oK
?ﬁﬁﬁ% . R0y R Ug R g T [ R O R O T‘ [
CLEAR CLEAR CLEAR CLEAR CLEAR CLEAR CLEAR
SHIFT/
LOAD
CLOCK
CLOCK
INHIBIT

FIGURE 3. Logic diagrams - Continued.
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Device Type 09

SERIAL

D
INPUT |
O~ T,

CLEAR
SHIFT
LOAD

CLOCK

LLOCK
INHIBIT

Pin numbers are for cases E and F only.

FIGURE 3. Logic diagrams - Continued.
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JI==

FIGURE 4. Switching test circuit and waveforms for device type 01.
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5.0V
O
@
QUTPUT
O
R
~ R Yee
SHIFT
RIGHT
SHIFT
LEFT
CLOCK Up
CLEAR
SEE 0 SAME OUTPUT LOAD
TABLE III Sg B AS OUTPUT 0,
FOR b
COMPLETE S OUTPUTS
TERMINAL 1 0c SAME OUTPUT LOAD
CONDITIONS R AS OUTPUT 0,
B op SAME OUTPUT LOAD
CINPUTS L AS OUTPUT 0,
C
D/
~ - GND
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t t ¢ t
TLH THL TLH THL
l*'l ~ ’l L
| SERIAL ;Z‘ZK
of
DATA INPUT \: - DATA INPUT = l:
tsETUP tHgLD tSETUF’ “Ho LD
tLn *‘ - ——tTHL ETLH ™ = CTHL
CLOCK CLOCK
INPUT INPUT
tp[CLOCKl‘—— _>tp(m_ocm<_
t
PLH1 |<— v \
— Vou OH
ALL Q - 1.3v ALL Q - 1.3
OUTPUTS v OUTPUTS —_
oL L oL
tPHL1

HIGH LEVEL LOW LEVEL

<<

<

GDHN(}J
<NUWNL
OOHNLN
<NOIN<

<<

<

o0FrNW
<NWNL
[elal\V¢Y]
<NWIN<

CLOCK TO OUTPUT WAVEFORMS

tTLH tTHL
27
cLoCK .
1.3 V
INPUT 7f¥ ¥%k 1.3
0oV
tp (CLOCK) . - t o (CLEAR)
——
TH E—W‘ H—HT<H TLH ;5
CLEAR 2.7V
INPUT 0.7
0oV
VoH
Q 1.3 V
OUTPUT y
oL

tpHL2 —

CLEAR TO OUTPUT WAVEFORM

NOTES:
1. Clock pulse characteristics: PRR < 1.0 Mhz, triy < 15 ns,
triL < 6 ns, tp (clock) = 20 ns.

2. Serial or data pulse characteristics: tru < 15 ns, tra < 6 NS,
tseTup = 20 ns, thowp = 10 ns, t, (serial) or t, (data) = 30 ns.

3. Clear pulse characteristics: tru < 15 ns, tra < 6 ns; tp (clear) = 20 ns.

4. C_=50 pF £10 percent incliding scope, probe, wiring and stray
capacitance without package in test fixture.

5. All diodes are 1N3064, 1N916 or equivalent.
6. RL=2.0kQ #5percent.
7. Prior to initiating tests, the output shall be placed in the proper state.

FIGURE 4. Switching test circuit and waveforms for device type 01 - Continued.
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OUTPUT

- ™ v
cC
CLOCK ;
Ua
J
K q SAME OUTPUT LOAD
B AS OUTPUT Qp
SEE A)
TABLE III
FOR B OUTPUTS< O¢ SANE BoTEoT AP
COMPLETE L INPUTS A
TERMINAL
CONDITIONS C
0, SAME OUTPUT LOAD
D AS QUTPUT Qp
J
SHIFT/LOAD 0p SAME OUTPUT LOAD
L AS OUTPUT Qp
CLEAR
g D GND

I

FIGURE 5. Switching test circuit and waveforms for device type 02.

33



CLOCK
INPUT

oy

Qg

Qc

Qp

J AND K

CLOCK
INPUT

Qp

0B

Qc

Qp

MIL-M-38510/306E

1.3 v
tpLHl——I I—— tp[t:Locm————l
105  l— - e Lo e oo
#1.3 V \ D D
CpLH1— I—-
106 o m e U REEEEEE
#1.3 v S
tPLH1— I——
107
A1z v
CpLH1—™ I—-
108
1.3 v
1.3 v
CLOCK TO OUTPUT WAVEFORMS
(SERIAL INPUT FOR tp |, ON Q) CPHL1—
119
tTLH‘] = "tTHL
2.7V
1.3 v 3V 1.3 VFT 1.3 v
tp[m_ocm————l ____________ S L
EPHL1 I__ """"""" T T
115
1.3V J/ P
CPHLL__| I__
116
X1.3 Vv
t
PHL1
1.3 v
EPHL 1 I‘-
118
1.3 v
tPLHl—— I——
CLOCK TO OUTPUT WAVEFORMS 109
(SERIAL INPUT FOR t ON @

FIGURE 5. Switching test circuit and waveforms for device type 02 - Continued.
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tT|_HA‘ I—-—-—I T THL

t t
TLH——I I-— THL
3V I‘-_I 3V
DATA — -7y DATA I I 2z
INPUT 017 v INPUT — 4 07
tpaTa tDATAI::
tseTup thoLp . tseTup thoup .
tTLH_—‘ ——‘ b THL3 v tTLH_—| ——' ey — THL3 v
cLOCK 2.7 Vv CLOCK 2.7
INPUT % -3V INPUT £ S 53
(CLDCK]L— oV oV
—te —=|t p (CLOCK)
t ——]
PLH1 |—-— v y
110 =113 OH OH
ALL Q _——1.3 Vv ALL Q _ 1.3
OUTPUTS v OUTPUTS v
oL oL
EPHL1 —=— }'
_ Vou _ 120 =123 Vou
QD —_— 1.3 V QD _ 1.3
QUTPUT v QUTPUT | v
t |___ oL oL
PHL 1 —=| tpl 1 —e— I___
124 114
HIGH LEVEL LOW LEVEL
CLOCK TO OUTPUT WAVEFORMS (PARALLEL INPUT)
tTLH I—— e ETHL
27
CLOCK — .
z‘z 1.5V
INPUT S‘S‘Sk 0.7 v
0 Vv
tp(CLch)—l.—t—l tp(CLEAR]
TH TLH
L———I I—— ——-| I—— L .
CLEAR I | Y
INPUT 0.7 V
0V
VoH
ALL Q \p\ 1.3V
OUTPUTS EPHL 2 —— ] VoL
125 =128
_ CPLH2 ‘l Von
Up 129 1.3 Vv
QUTPUT v
oL
CLEAR TO OUTPUT WAVEFORMS
NOTES:
1. Clock pulse characteristics: PRR < 1.0 MHz, tyin < 15 ns,

~N o o

triH < 6 ns, tp (clock) = 18 ns.

. Data pulse characteristics: trin < 20 ns, tru < 6 ns,

tsetup = 20 NS, tyop = 10 ns, tpata = 30 ns.

. Clear pulse characteristics: trin< 15 ns, traL < 6 ns; tp (clear) = 15 ns.
. C_ =50 pF +10 percent including scope, probe, wiring and stray

capacitance without package in test fixture.

. All diodes are 1N3064, 1N916 or equivalent.
. RL=2.0kQ =5 percent.
. Prior to initiating tests, the output shall be placed in the proper state.

FIGURE 5. Switching test circuit and waveforms for device type 02 - Continued.
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5.0
O
@
OUTPUT
- ~ v
cLock 1 CC
R SHIFT
CLOCK 2 )
L SHIFT .
A
MODE
CONTROL =
SEE Bt . SAME OUTPUT LOAD
TABLE III J B AS OUTPUT 0,
FOR
COMPLETE puTRUTS
TERMINAL 5 0 SAME OUTPUT LOAD
CONDITIONS[ | A AS OUTPUT Q,
B
~INPUTS 0y SAME OUTPUT LOAD
c \ AS DUTPUT @
A
DJ
L ) GND

JI==

FIGURE 6. Switching test circuit and waveforms for device type 03.
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by ’4 <ty
3V
DATA g7
INPUT 0.7
oV
. ﬂ p (DATA)
SETUP OLD
2 (W i N i | y
CLOCK %-g
INPUT 603
oV
"tp[uocm+
Lol H1 =

85 -=88
Q OUTPUTS

Vo
7|Z 1.3
VoL

HIGH LEVEL DATA

CLOCK TO

=t DATA) [=

tTHL*‘ "tTLH
3V
v DATA ﬁl |,Z'Z ¢-1
v INPUT 07
oV

ESETUP e - tHoLp

bTHL =1L

y - ’I 37
CLOCK :
v INPUT 5: 53
,‘t (CLOCK)|mmt— tPHL1 -

0 -l tPHLI

93 =96
Vou
v Q OUTPUTS 13

OUTPUT (PARALLEL)

LOW LEVEL DATA

FIGURE 6. Switching test circuit and waveforms for device type 03 - Continued.
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,m— -

————-

trim
SERIAL jz‘(:‘m
INPUT

- 7 L/ N - - - 7 ~ -
tseTuP ——'-—I tHoLp trLH I—'———I l"‘tTHL

cLOCK
INPUT
t tPLH1
p (CLOCK) J———J———-I— Ly
N

Gp /*/ _____________________
"'PLH1——-—-I
Q¢ / . S
gt T
Qp K —
CLOCK TO OUTPUT (SERIAL) tp 4y
ETHL .y I--—*'TLH
%ﬁﬁiﬁ# x — — —
to (SER)
tSETUP__‘*‘1 *HoLp tTLH r—"*j tTHL
CLOCK _/j.\ _—.l — !-__ \
INPUT Yk
tp(CLOCK)—L'——q—L'*—r—tPg%i |
Qa X 7
tP!-ané1——--—--| ____________________
Qg \\\ B
i -
Qc \*\ e
“Piss =
%p \i\____
CLOCK TO DUTPUT(SERIAL)tPHL
NOTES:
1. Clock pulse characteristics: PRR < 1.0 MHz, tr.n4 <15 ns,
trie < 6 ns, tp (clock) = 20 ns.
2. Serial data pulse characteristics: trin <15 ns, tru < 6 ns,
tp (SER) or tp (DATA) = 30 ns, tsetup = 20 ns, thop = 10 ns.
3. C_ =50 pF 10 percent including scope, probe, wiring and stray
capacitance without package in test fixture.
4. RL=2.0kQ 15%.
5. All diodes are 1N3064, 1N916 or equivalent.
6. Prior to initiating tests, the output shall be placed in the proper state.

FIGURE 6. Switching test circuit and waveforms for device type 03 - Continued.
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VoL
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SEE
TABLE III
FOR
COMPLETE
TERMINAL
CONDITIONS

MIL-M-38510/306E

5.0
OUTPUT
O
R
Vee
cLOCK i
. Oa
A
B 8 SAME OUTPUT LOAD
B AS OUTPUT 0,4
C SINPUTS
0 SAME OUTPUT LODAD
D OUTPUTSH ~C AS OUTPUT 0,
E/
0, SAME OUTPUT LOAD
CLEAR AS OUTPUT Q,
SERIAL 0 SAME OUTPUT LOAD
ENABLE
GND

11—

FIGURE 7. Switching test circuit and waveforms for device type 04.
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— t,, (SERIAL) t, (SERIAL)
t t
TLH " THL“(
t - t
SERIAL KT 7 T 7 T 7 Ay 7 T 7 Ay 7 T 7 T 7 2.7
INPUT N : N ; N ; N _ . — ; - é;
J— ’ Nee ot Voot A" \_5 - o ./ A 3V
t -t
SETUP HOLD + 4
TLH |- SETUP HOLD
- I“tTHL 3y
= /\ /\ /\ /\ /\ /\ /\ /\ /\'—‘2 7
T S S o e e e e e e e e e e e
INPUT J— AN AN AN N X N}
S A\ 7 A N7 7/ A\ . A\ _ g . \;
tp(CLOCK)—._—l
t
PLH1—™ I | JUSR SRR R A v
0. 8 I‘- *\ S , OH
A v 7 n 1.3
R U P 4 , v
oL
tpL 1 I- tPHLl‘J l‘
83 L 97 — R ity IREETEEPREE EPPEEE Vou
g # ‘\ /' \ /' 1.3
[ I I ’ L— ’ Vv
EpLHg= I‘ EpuLg = oL
84 B 98 — bl el Voo
o ¥, : : \ : i3
""""""""""""""" T L VoL
oL Iﬁ PHL1™
85 Y 99 — VYon
OD \\ // \ // 1.3
------------------------------ . D
tPLHl" PHL1™
86 N 100 —_—l Ve
0 £ —1.3
\ 1
N e emmmmemeaaes 4 L_let
tpuLr=—
101
CLOCK TO OUTPUT (SERIAL)
tTHL—--I I‘tTLH brin e
R g v — g v
CLEAR — 1:%& ENABLE _— 12%&
INPYT — A —— 0.7 V INPU 0.7 V
= - i
t, (CLEAR) t, (ENABLE)
t < t
TLH l"l_ THL3 v _"ﬁl‘“3 v
DATA (87— 91)0R —_ 2.7V CLEAR i 2.7V
ENABLE (92 -= 96) — 1.3V INPUT 1.3V
INPUT — —gz v gz v
t_(DATA) OR bp (CLEAR)
N (ENABLE) tpmvz
______ PLHZ—‘—-l v 102 =006
' 87-= 96 Yoh / 1.3V
0 v %— v
OUTPUTS \ v
oL OUTPUTS

DATA OR ENABLE TO OUTPUT

CLEAR TO OUTPUT

FIGURE 7. Switching test circuit and waveforms for device type 04 - Continued.
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NOTES:
1. Clock pulse characteristics: PRR < 1.0 MHz, tr.n4 <15 ns,
trie < 6 ns, tp (clock) = 25 ns.

2. Serial data pulse characteristics: trin <15 ns, true < 6 ns,
tp =30 ns.

3. Clear, data, and enable pulse characteristics: trin < 15 ns,
trhL £ 6 ns, t, = 30 ns.

4. C_ =50 pF 10 percent including scope, probe, wiring and stray
capacitance without package in test fixture.

4. RL=2.0kQ 1£5%.
5. All diodes are 1N3064, 1N916 or equivalent.
6. Prior to initiating tests, the output shall be placed in the proper state.

FIGURE 7. Switching test circuit and waveforms for device type 04 - Continued.
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OUTPUT

- ~
Vee _
Qa
CLOCK -
Q SAME OUTPUT LOAD
A B AS QUTPUT Q
A
INPUTS
TABEEEIII 5 ac SAME OUTPUT LOAD
FOR AS QUTPUT 0Qp
COMPLETE
SR oo|_[ o oTeeT Com
UTPU
A
OUTPUTSS
Qg SAME QUTPUT LOAD
& AS OUTPUT Qp
0f o
0; o
CLEAR
Loy [
- _ GND

=

FIGURE 8. Switching test circuit and waveforms for device type 05.
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ETLH=
SERIAL
INPUT

*o (SER)

£
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Uit

N

Ui

-]

tseTup
tTLH

tPHL1
32

Oc

PHL1"*‘4
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FIGURE 8. Switching test circuit and waveforms for device type 05 - Continued.
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NOTES:
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N - HOLD
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t ’1
TLH*‘ = r 3y
CLOCK — R .
INPUT — 77~Z 7( % 7( 7~Z 7( % [1)3
t | o'V
p (CLOCK)
t
PLH1 - v
N
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, VDL
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84 Vou
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[ | VDL
tPLHL
85 N Vou
a / N 1.3
c \\ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, VDL
tPLHl_‘—_}
86 \ VoH
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______________________________ VDL
tPLHi*ﬂ v
87 OH
Qg / < 1.3
(S N VoL
tPLHl*‘—-}
Q 88 . Vou
F / - 1.3
R T Rt VoL
PLH1*~——‘ v
a 89 - oH
G At 1.3
Y- -- VoL
t

PLM*———‘
Qy 30

CLOCK TO OUTPUT [tPLH]

1. Clock pulse characteristics: PRR < 1.0 MHz, tr.n <15 ns,
trie < 6 ns, tp (clock) = 20 ns.

2. Clear pulse characteristics: trun <15 ns, tra <6 ns, tp
(clear) = 30 ns.

3. Serial pulse characteristics: trin <15 ns, trie < 6 ns, tp
(serial) =30 ns, tsetup = 20 ns, thop = 10 ns.

4. C_ =50 pF £10 percent including scope, probe, wiring and stray
capacitance without package in test fixture.

5. RL=2.0kQ +5%.
6. All diodes are 1N3064, 1N916 or equivalent.

7. Prior to initiating tests, the output shall be placed in the proper state.

FIGURE 8. Switching test circuit and waveforms for device type 05 - Continued.
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FIGURE 9. Switching test circuit and waveforms for device type 06.
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FIGURE 9. Switching test circuit and waveforms for device type 06 - Continued.
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FIGURE 9. Switching test circuit and waveforms for device type 06 - Continued.
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t t
TLH T‘" F* THL

SERIAL T T pa—
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to (sErR)

tseTup —

JQ_LL —

tocLock)

thoLo tTLH*‘I *—1
cLock f—
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Q
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5 s <

c
tPLHL —
88
Up Vi
CLOCK TO OUTPUT (SERIAL) tp

tTHL*—l "*-1 r—rt‘rLH
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to (sery

tseTup ~=—*tHoLD tTLH“'I -—1 T'-'tTHL
CLGCK —

INPUT
tocLock) J’—’LT»‘PHLl

EPHLL —
24

. N

Qc

tPHLL—
95

tPHLL —
98B

Qp

CLOCK TO OUTPUT (SERIAL) t

NOTES:
Clock pulse characteristics: PRR < 1.0 MHz, triy < 15 ns, truL < 6 ns, tp (clock) = 25 ns.
Data or serial pulse characteristics: trn < 15 ns, trh < 6 ns, t, (serial) or t, (data)

1.
2.

3.

=40 ns, tseTtup = 20 ns, thoLp = 20 ns.

PHL

Output control characteristics: tr.y < 15 ns, tthe < 6 ns, tp (control) = 100ns,
except when optional load is used, C, = 50 pF + 10% for all tests.
CL = 50 pF £10% for propagation delay, tz, tz4, and C. = 15pF minimum for tuz, tz
except when optional load is used, C. = pF £10% for all tests.
C. includes scope probe, wiring, and stray capacitance without package in test fixture.

All diodes are 1N3064, 1N916, or equivalent.
RL =680 Q + 5%.

Prior to initiating tests, the output shall be placed in the proper state.

oornN®
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FIGURE 9. Switching test circuit and waveforms for device type 06 - Continued.
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FIGURE 10. Switching test circuit and waveforms for device type 07.
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FIGURE 10. Switching test circuit and waveforms for device type 07 - Continued.
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FIGURE 10. Switching test circuit and waveforms for device type 07 - Continued.
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FIGURE 10. Switching test circuit and waveforms for device type 07 - Continued.
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<<<

YPHL1—
106

VoL
v
ap OH
AND 1.3 v
Gp: EPHL 1 — ] VoL
107 @
CLOCK TOD OUTPUT (SERIAL) tpp, 97 9o
108 OD

1. Clock pulse characteristics: PRR < 1.0 MHz, tt. < 15 ns, traL < 6 ns, t, (clock) = 20 ns.
2. Data or serial pulse characteristics: trn < 15 ns, true < 6 ns, tp (serial) or t, (data)
=30 ns, tsetup = 20 NS, thop = 10 ns.
3. Clear pulse characteristics: trin < 15 ns, ttue < 6 ns, tp (clear) = 25 ns, except = 200 ns
for tz test.
4. Output control pulse characteristics: trin < 15 ns, trie < 6 ns, tp (control) = 100ns.
5. C. =50 pF +10% for propagation delay, tzn, tz. test, and C. = 15 pF minimum (all except
Qp,) for thz, t.z tests except when optional load is used, C, = 50 pF +10% for all tests.
C. includes scope probe, wiring, and stray capacitance without package in test fixture.
All diodes are 1N3064, 1N916, or equivalent.
RL =680 Q + 5% except for Qp, RL =2 kQ +5%.
Prior to initiating tests, the output shall be placed in the proper state.

o

© N

FIGURE 10. Switching test circuit and waveforms for device type 07 - Continued.
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FIGURE 11. Switching test circuit and waveforms for device type 08.
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FIGURE 11. Switching test circuit and waveforms for device type 08 - Continued.
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3V 3V
1 | 2.7 2.7
DATA H 1.3V DATA H 1.3
0.7 0.7
oV oV
<= £ (LOAD) == tp(LOAD)
" N 25 ns ¢ £ 25 ns
11 -t 0 11 - 0
_ = Sy _ = Sy
e —y—i
S/L —H#———o.7v S/L —#H————0.7
T 0V 0V
- - tSU - = tSU
42 ns 42 ns
_ Vou OH
Qy 7|Z ——1.3v  Qy 7|Z 1.3
' VoL VoL
tpLH5 = L EpLHE = |-
Vou ~ Vou
Oy X————1.3v 0y X 1.3
L VoL VoL
tPHLS = EPHLE = |-
NOTES:
1. For tpu2 measurements, internal output G must be set to a low and Qw to a high prior

Pow

to tests.

For teni2 measurements, internal output G must be set to a high and Qu to a low prior
to test.

R = 2.0 kQ +5%.

CL =50 pF £10%, which includes probe, and jug capacitance.

All pulse generators have the following characteristics: Zour~ 50Q, to < 15 ns,

t1 <6 ns and PRR <1 MHz.

All diodes 1N3064 or equivalent.

FIGURE 11. Switching test circuit and waveforms for device type 08 - Continued.
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FIGURE 12. Switching test circuit and waveforms for device type 09.
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[CLOCK Q)
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X——m— 1 3V
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—={t, [CLOCK]
20 t t
ns v 0 " ~>| e T
CLOCK 3
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t t Lo
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SU h=0ns
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0
DATA l‘_ lk S \ >
: DATA :
INPUT 33V IneuT o
oV 0
- tpHL1
- tpiyg ' [CLOCK Q) v
(CLOCK 1 DH | OH
OUTPUT a V. ouTPUT X 1.3
VoL
CLOCK TO OUTPUT WAVEFORMS
NOTES:

1. RL=2.0kQ +5%.
2. CL =50 pF £10%, which includes probe,

and jug capacitance.

3. All pulse generators have the following characteristics: Zour = 50Q, to < 15 ns,

t1 <6 ns and PRR <1 MHz.
4. All diodes 1N3064 or equivalent.

FIGURE 12. Switching test circuit and waveforms for device type 09 - Continued.
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TABLE lIl. Group A inspection for device type 01.

Terminal conditions (pins not designated may be high = 2.0; or low < 0.7 V; or open).
7

MIL- | Cases E,F 1 2 3 4 5 6 9 10 11 12 13 14 15 16 Test
ISubgroup | Symbol | STD- | Cases 2,X 2 3 4 5 7 8 9 10 12 13 14 15 17 18 19 20 Measured Limits Unit
883 [ Testno. | CLR | SIR | An Bin Ci Din SIL | GND So S: CLK | QD QC | oB QA | Vce | terminal [ Min | Max
method Serial Serial
1 Vou 3006 1 A GND | 20V GND GND GND GND GND | 45V 45V Al -4mA| 45V QA 25 \
ITc = 25°C 2 " " GND 20V GND GND " " " " " -4 mA " QB " "
3 " GND 20V GND -4 mA QC
4 " " " " GND 20V " " " " " -4 mA " QD " "
5 " 20V " " GND GND " " " 0.7V " -4 mA " QA " "
6 GND GND GND 20V 0.7V 45V -4 mA QD
7 " 20V | 20V 20V 20V 20V 20V " 45V GND " -4 mA " QA " "
Vou 3007 8 45V | 0.7V 45V 45V 45V 45V " 45V 4 mA QA 0.4
9 " 45V 0.7V 45V 45V " " 4 mA QB "
10 " " " 45V 0.7V 45V " " " " " 4mA " QC " "
11 " " 45V 0.7V " 4 mA QD
12 " 0.7V " " 45V 45V " " " 0.7V " 4 mA " QA " "
13 " 45V " " 45V 45V 0.7V " 0.7V 45V " 4 mA " QD " "
Vic 14 -18 mA CLR -1.5
15 -18 mA " " SIR " "
16 -18 mA A
17 -18 mA Bin
18 -18 mA " " Cin " "
19 -18 mA Din
20 -18 mA " " S/L " "
21 " -18 mA " So " "
22 -18 mA S
23 " -18 mA " CLK " "
liH1 3010 24 27V 55V CLR 20 A
25 27V GND 45V " SIR " "
26 27V " " GND " An " "
27 27V " Bin
28 27V Cin
29 27V " " " " Din " "
30 27V 45V S/L
31 " 27V " So " "
32 " 27V " S: " "
33 GND 27V CLK
Iz 34 55V " 55V " CLR 100 "
35 55V GND 45V SIR "
36 55V GND GND A
37 55V " " " " Bin " "
38 55V Cin
39 55V " " " Din " "
40 55V " 45V " " S/L " "
41 55V So
42 " 55V " S: " "
43 GND 55V CLK

See footnotes at end of device types 01.
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TABLE Ill. Group A inspection for device type 01 - Continued.
Terminal conditions (pins not designated may be high = 2.0; or low < 0.7 V; or open).

MIL-STD- | CasesE, F 1 2 3 4 5 7 8 9 10 11 12 13 14 15 16 Measured | Test Limits | Unit
Subgroup | Symbol 883 Cases 2, X 2 3 4 5 7 8 9 10 12 13 14 15 17 18 19 20 terminal
method Test no. CLR SIR An Bin Cin Din S/L GND So S1 CLK QD QC QB | QA | Vcc Min | Max
Serial Serial
1 lia 3009 44 04V GND 55V CLR 2/ 2/ mA
ITc = 25°C li2 45 0.4V " 45V GND " S/IR " " "
46 0.4V " 45V AN
47 04V " " " " Bin " " "
48 04V " " " " Cin " " "
49 04V Din
50 04V " GND " " S/L " " "
lis 51 0.4V So
liLs 52 04V S;
lia 53 45V " 04V " CLK " " "
los 3011 54 A 45V GND GND GND 45V | 45V Al GND QA -15 | -100
55 " GND | 45V GND GND " " " " GND " QB " " "
56 " " GND 45V GND " " " " GND " QC " " "
57 GND GND 45V GND QD
lcc 3005 58 55V | 55V GND GND GND 55V 55V 55V Vee 23
2 Same tests, terminal conditions and limits as subgroup 1, except Tc = 125°C, and V¢ tests are omitted.
3 Same tests, terminal conditions and limits as subgroup 1, except Tc = -55°C, and V/c tests are omitted.

See footnotes at end of device type 01.
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TABLE Ill. Group A inspection for device type 01 - Continued.

ow<0.7V,

ISubgroup

Symbol

MIL-STD-
883
method

Terminal conditions (pins not designated may be high = 2.0; or |
4 5 6 7 8 9 10

or open).
13

Test Limits

Min Max

Unit

ITc = 25°C

Truth
table
test

3014

Cases E,F 1 2 3 11 12 14 15 16
Cases 2,X 2 3 4 5 7 8 9 10 12 13 14 15 17 18 19 20 Measured
Test no. CLR SIR Serial An B Cin D SIL Serial GND So S, CLK QD QC QB QA Vee terminal

59 [} B B B B B B GND ¢} C C L L L L 5.0V All
60 " B " " " " B " C C B " " " " " outputs
61 " B " " " " B " C C C " " " " " "
62 " C " " " " C " B B C " " " " " "
66 " " " " " " " " " " B H H H H " "

7 " " " " " " " " " " C H H H H " "

8 " B C C [} C B " " " C H H H H " "

9 " " " " " " " " " " B L L L L " "
74 " " " " " " " " " " B " " H " " "
76 " " " " " " " " " " B " H H " " "
80 " C B B B B C " " " C " " " " " "
89 " B C C C C B " C B C L " " " " "
98 " ¢} B B B B C " " B C " " " " " "
101 " " " " " " " " " " B " L " " " "
103 " " " " " " " " " " B " " L " " "
105 " " " " " " " " " " B " " " L " "
107 " " " " " " " " " C C " " " " " "
110 " " C C C C " " " " C " " " " " "
111 " " C C C C " " " " B " " " " " "

See B, C, D, and E

See footnotes at end of device type 01.
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TABLE lll. Group A inspection for device type 01 - Continued.

Terminal conditions (pins not designated may be high = 2.0; or low < 0.7 V; or open).

MIL-STD- | Cases E, F 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Measured | Test Limits | Unit
Subgroup | Symbol 883 Cases 2, X 2 3 4 5 7 8 9 10 12 13 14 15 17 18 19 20 terminal
method Test no. CLR SIR An Bin Cin Din S/L GND So S CLK QD QC QB QA | Vcc Min | Max
Serial Serial
8 Same tests, terminal conditions, and limits as subgroup 7, except Tc = 125°C and -55°C
9 fmax (Fig. 4) 112 G IN GND G G IN OUT | 5.0V | CLKto QA | 22 MHz
Tc=25°C | See F
and J
teHLt 3003 113 " IN " " " " ouT " CLKTOQA | 5 27 ns
(Fig. 4) 114 IN ouT CLKTO QB " "
115 " IN " " " " ouT " CLKTOQC | " " "
116 IN ouT CLK TO QD
117 IN GND ouT CLKTO QA
118 " IN " GND G " ouT " CLKTOQD | " " "
tpHLL 119 IN G " ouT CLKTO QA 31
120 " IN " " " " ouT " CLKTOQB | " " "
121 " IN " " " " ouT " CLKTOQC | " " "
122 IN ouT CLK TO QD
123 " IN " " GND " ouT " CLKTOQA | " " "
124 IN GND G ouT CLK TO QD
tpHL2 125 IN G G " ouT CLKTO QA 35
126 " G " " " " ouT " CLKTOOQB | " " "
127 G ouT CLK TO QC
128 " G " " " " ouT " CLKTOQD | " " "
10 fmax 3003 129 20 MHz
Tc=25°C | See F (Fig. 4)
and J ) "
Same tests and terminal conditions as for subgroup 9
tpHLL 130to 135 5 41 ns
tpHLL 136 to 141 5 47 ns
tpHL2 142 to 145 5 53 ns
11 Same tests, terminal conditions, and limits as subgroups 10, except T¢ = -55°C.

See footnotes at end of device type 01.
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FOOTNOTES:

A. Apply input pulse:

w

0

O

V|N =25V.

V|N =0.4 V.

. Test numbers 59 through 111 shall be run in sequence.

— — 2.5V minimum/5.5 V maximum
0V

speed checker single comparator.

fuax minimum limit specified is the frequency of the clock input pulse. The output frequency shall be one-half of the clock input frequency. The input frequency on the A data shall
be one-half of the clock input frequency and the A\ shall be shifted such that the Ayt and | are coincident with the clock | . Rise and fall times < 6 ns.

volts.

At the manufacturer's option, the following alternate procedure may be used to guarantee fyax. Serial mode - fyax for the serial mode shall be guaranteed by clocking the device four
times (after reset) at fuax and looking for the Qp output to toggle within three periods (3 x 1/ fuax) plus allowed propagation delay. Two tests are performed, depending on the state of

3.0 V minimum/5.0 V maximum.

the data input, to guarantee both LH and HL transition of the output pulse.

This pulse must occur after the clear pulse.

I limits (mA) min/max values for circuits shown:

Output voltages shall be either: (1) H >2.5V minimum and L 0.4 V maximum when using a high speed checker double comparator: (2) H=>1.5V and L <1.5 V when using a high

Input peak voltage 3to 5

Parameter Terminal A B C D E F G
Iy CLR -.16/-.4 -.11/-.35 -.16/-.4 -.12/-.35 -.12/-.36 -.12/-.36 -.16/-.4
li2 S/R, A, By " -.11/-.35 " -.16/-.4 -.105/-.345 " "

Cin, Din, SIL
lis So, S -.03/-.3 -.12/-.36 -.12/-.36
liLa CLK -.03/-.3 -.20/-.44 -.12/-.36 -.12/-.36 -.15/-.38
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Terminal conditions (pins not designated may be high = 2.0; or low < 0.7 V; or open).

TABLE lll. Group A inspection for device type 02.

MIL-STD- | Cases E,F 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Test
Subgroup | Symbol 883 Cases 2,X 2 3 4 5 7 8 9 10 12 13 14 15 17 18 19 20 | Measured Limits Unit
method [ Test no. CLR J X AN Bin Cin Din GND | Shift CLK 6 D QD QC QB QA Vce terminal Min Max
Load
1 Vou 3005 1 B 20V [ 20V | 20V | 20V 20V 0.7V | GND | 0.7V B1/ |-4mA 45V 6 D 25 \%
Tc=25°C

2 20V -4 mA QD
3 " -4 mA QC
4 " " " " " " " " " " -4 mA " QB " "
5 -4mA QA

VoL 3007 6 " " " 0.7 0.7 0.7 " " " " 4 mA " 6 D 0.4 "
7 0.7 4 mA QD
8 " " " " " " " " " " 4 mA " QC " "
9 4mA QB
10 " " " " " " " " ! " 4 mA " QA ! "

Vic 11 -18 mA " " CLR -1.5 "
12 -18 mA J "
13 -18 mA " " K " "
14 -18 mA " " A " "
15 -18 mA Bin
16 -18 mA " " Cin " "
17 -18 mA " " Din " "
18 -18 mA Shift load
19 " -18 mA " CLK " "

lin1 3010 20 27V 55V CLR 20 pA
21 27V GND A " J " "
22 27V " GND " K " "
23 27V " 45V " A " "
24 27V " Bin
25 27V Cin
26 27V " " " Din " "
27 27V Shift load
28 " 27V " CLK " "

Iz 29 55V " " CLR 100 "
30 55V GND A J "
31 55V " GND " K " "
32 55V " 45V " A " "
33 55V " Bin
34 55V " " " Cin " "
35 55V " " " Din " "
36 55V Shift load
37 " 55V " CLK " "

See footnotes at end of device types 02.
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TABLE lll. Group A inspection for device type 02 - Continued.

Terminal conditions (pins not designhated may be high = 2.0; or low < 0.7 V; or open).
6 7

MIL-STD-| Cases E, F 1 2 3 4 5 8 9 10 11 12 13 14 15 16 Measured | Test Limits | Unit
Subgroup | Symbol 883 Cases 2, X 2 3 4 5 7 8 9 10 12 13 14 15 17 18 19 20 terminal
method Test no. CLR J K An Bin Cin Din GND Shif(tj CLK 6 D QD QC QB QA Vce Min | Max
Loa
1 Iy 3009 38 04V GND 55V CLR 2/ 2/ mA
[Tc = 25°C 39 B 04V " 45V " J W w m
40 B 04V " 45V i " K " " "
AorB
41 04V " GND " An " " "
42 0.4V " Bin
43 04V Cin
44 04V " " " Din " " "
45 04V Shift load
46 " 04V " CLK " " "
los 3011 47 GND " 45V 45V GND " 6 D -15 | -100 | mA
48 45V 45V | 45V [ 45V | 45V " GND B GND " QD " " "
49 " " " " " " " GND QC
50 " " " " " " " " GND " QB " " "
51 " " " " " " " " GND " QA " " "
lcc 3005 52 B 45V Vce 21
3005 53 45V " " " " " " B " Vce 21 "
2 Same tests, terminal conditions and limits as subgroup 1, except Tc = 125°C, and V¢ tests are omitted.
3 Same tests, terminal conditions and limits as subgroup 1, except Tc = -55°C, and V/c tests are omitted.

See footnotes at end of device type 02.
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TABLE lll. Group A inspection for device type 02 - Continued.

Terminal conditions (pins not designated may be high = 2.0; or low < 0.7 V; or open).
4 5 6 7 8 9 10 1 12 13 14 15 16 Test
9 10 12 13 14 15 17 18 19 20 Measured Limits Unit

An Bn Cin D GND Shift CLK = QD QC QB QA Vee terminal Min Max
Load Qo

MIL-STD- Cases E,F 1
863 Cases 2,X 2
Test no. CLR

w
& w
3}
~
©

Subgroup Symbol method

[

7 Truth 3014 54 D C D
Tc=25°C |table 55 " D D
test 56 " D D

C

D

D H L L L L 5.0V All
" outputs

58 T w ™ ™ ™ w ™ ™
59 w w ™ ™ ™ w ™ ™

0 0 0 0 0 0 0 See C, D, E, and F

~Nfo|a| s

98 w w ™ ™ ™ w ™ ™ w
99 w w ™ ™ ™ w ™ ™ w

||| |- |z|z|z|- |~
x|z|z| ||| || |- |z T

I|—[r|x|x|r

390€/0TS8E-N-TIN

8 Same tests, terminal conditions, and limits as subgroup 7 except Tc = 125°C and -55°C.

9 uax (Fig. 5) 100 J IN GND GND IN ouT 50V QA 27 MHz

Tc=25°C See G 101 " IN " outT QB " "

102 0 N 0 0 0 ouT ™ QC 0 0

103 0 N 0 0 0 ouT 0 QD 0 0

104 IN out 6 D

See footnotes at end of device type 02.
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TABLE lll. Group A inspection for device type 02 - Continued.
Terminal conditions (pins not designated may be high = 2.0 V; or low £ 0.7 V; or open).

MIL-STD- | Cases E, F 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Measured Test Limits | Unit
Subgroup | Symbol 883 Cases 2, X 2 3 4 5 7 8 9 10 12 13 14 15 17 18 19 20 terminal
method Test no. CLR J R An Bin Cin Din GND Shift CLK 6 D QD QC QB QA Vce Min Max
load
9 tehL 3003 105 J J J GND J IN OUT |5.0V| CLKto QA 5 27 ns
Tc=25°C (Fig. 5) 106 " See See " " " ouT " CLKTO QB " " "
Fig. 5| Fig.5
107 m m m m m m ouT m CLK TO OC m m m
108 m m m m m m ouT m CLK TO QD m m m
110 IN GND ouT CLKTO QA
111 m N m m m ouT m CLK TO OB m m m
112 m N m m m ouT m CLK TO QC m m m
113 IN ouT CLKTO QD
114 " IN " " " ouT CLK TO QD " " "
tehL 115 GND GND J ouT CLKTO QA 31
116 See See " ouT CLKTO QB "
Fig. 5| Fig. 5
117 " " ouT CLKTO QC
118 m m m m m m ouT m CLK TO QD m m m
120 IN GND ouT CLKTO QA
121 IN " ouT CLK TO QB
120 m N m m m ouT m CLK TO QC m m m
123 IN ouT CLKTO QD
124 m N m m m ouT m CLKTO 6 5 m m m
teHL2 125 IN J ouT CLKTO QA 35
126 m 3 m m m ouT m CLK TO OB m m m
127 J ouT CLKTO QC
128 m 3 m m m ouT m CLK TO QD m m m
oz 129 m 3 m m m ouT m CLRTO 6 b m m m
10 fumax 130 to 134 25 MHz
Tc=125°C |See G
tpLmt 135 to 144 | Same tests and terminal conditions as for subgroup 9 5 41 ns
tpHL1 145 to 154 " 47 "
teHL2 155 to 158 53
teHL2 159 " 53 "
11 Same tests, terminal conditions, and limits as subgroups 10, except T¢ = -55°C.

See footnotes at end of device type 02.
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FOOTNOTES:
A. Apply input pulse: 2.5V minimum/5.5 V maximum
_/ N\ oV

B. Apply input pulse:
2.5V minimum/5.5 V maximum.

A oV
C. V|N =25V.
D. V|N =0.4 V.

E. Test numbers 54 through 99 shall be run in sequence.

F. Output voltages shall be either: (1) H >2.5V minimum and L <0.4 V maximum when using a high speed checker double comparator; (2) H=1.5V and L <1.5 V when using a high
speed checker single comparator.

G. fuax minimum limit specified is the frequency of the clock input pulse. The output frequency shall be one-half of the input clock frequency. The input frequency on the parallel input

shall be one-half of the clock input frequency and the parallel input shall be shifted such that the parallel input 1 and | are coincident with the clock | . Rise and fall times < 6 ns.
Input peak voltage 3 to 5 volts.

J. 3.0 Vminimum/5.0 V maximum.
1/ This pulse must occur after the clear pulse.

2/ 1 limits (mA) min/max values for circuits shown:

Parameter Terminal A B C D E F G
I CLR -.16/-.4 -.11/-.35 -.16/-.4 -.12/-.35 -.12/-.36 -.12/-.36 -.16/-.4
J, K, An, " -.16/-.4 " -.16/-.4 -.105/-.345 " "
Bin, Cin, Din
Shift load " -.08/-.3 " -.12/-.36 -.12/-.36 " "

CLK " -.03/-.3 -.20/-.44 -.12/-.36 -.12/-.36 " -.15/-.38
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TABLE Ill. Group A inspection for device type 03 - Continued.
Terminal conditions (pins not designated may be high = 2.0 V; or low < 0.7 V; or open).

MIL- Cases 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Limits
STD- AB,CD
Subgroup | Symbol | 883 Cases 2,X 2 3 4 5 8 9 10 12 13 14 16 18 19 20 | Measured Unit
method | Testno. | Serial AN Bin Cin Din Mode GND CLK; CLK; QD QC QB QA Vce terminal Min Max
1 Vou 3006 1 20V GND GND GND GND 0.7V GND GND A -4mA| 45V QA 25 \
Tc = 25°C 2 20V 20V 20V 20V 20V " A GND -4 mA " QA " "
3 " " " " " " " " -4 mA " QB " "
4 " " " " " " " " -4 mA " QC " "
5 -4 mA QD
Vo 3007 6 0.7V | 45V 45V | 45V | 45V 0.7V " GND A 4 mA " QA " 04 "
7 0.7V 0.7V 0.7V 0.7 20V A GND 4 mA QA "
8 " " " " " " " 4 mA QB
9 " " " " " " " " 4 mA " QC " "
10 4 mA QD
Vic 11 -18 mA " " Serial -1.5 "
12 -18 mA " " An " "
13 -18 mA Bin
14 -18 mA " " Cin " "
15 -18 mA Din
16 -18 mA Mode
17 " -18 mA " CLK; " "
18 -18 mA " CLK;
lips 3010 19 2.7V 45V " 55V Serial 20 YA
20 27V GND " " An " "
21 27V " Bin
22 27V Cin
23 27V " " " Din " "
24 45V 27V CLK;
25 45V " 27V " CLK; " "
liHa 26 55V 45V Serial 100
27 55V GND A "
28 55V " " " Bin " "
29 55V Cin
30 55V " " " Din " "
31 45V " 55V " CLK; " "
32 45V 55V CLK;
lin7 33 27V GND Mode 40
lis 34 55V " GND " Mode 200 "

See footnotes at end of device types 03.
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TABLE lll. Group A inspection for device type 03 - Continued

Terminal conditions (pins not designated may be high = 2.0 V or low < 0.7 V or open).
7

Cases 1 2 3 4 5 6 8 9 10 11 12 13 14 Measured | Test Limits | Unit
MIL-STD- AB,C,D terminal
Subgroup | Symbol 883 Cases 2, X 2 3 4 5 8 9 10 12 13 14 16 18 19 20
method Test no. Serial AN Bin Cin Din Mode GND CLK, CLK; QD QC QB QA Vce Min | Max
1 li2 3009 35 04V GND GND 55V Serial y y mA
Tc=25°C 36 0.4V 45V " " A " " "
37 04V " B
38 04V " " " C " " "
39 04V D
40 04V 45V Mode
lia 41 45V " 04V " CLK; " " "
42 GND 04V CLK;
los 3011 43 45V 45V 45V 45V 45V " A GND GND " QA -15 | -100 "
44 " " " " " " " " GND " QB " " "
45 GND QC
46 " " " " " " " " GND " QD " " "
lec 3005 47 GND GND GND GND 55V " " A " Vce 21 "
2 Same tests, terminal conditions and limits as subgroup 1, except Tc = 125°C and V¢ tests are omitted.
3 Same tests, terminal conditions and limits as subgroup 1, except T¢ = -55°C and V| tests are omitted.
7 Truth 3014 48 B B B B B B GND B [} X X X X |5.0V All
Tc = 25°C |[table 49 B B B B B " " C " H H H H " outputs
test 50 " B B B B B H H H H "
51 " [} [} [} C " " B " H H H H " "
52 C C C C C L L L L
53 B B B B C " B " " " L See B,C,D, and E
54 " [} [} [} C " " " B " " " L " "
55 " " " " C H
58 B "
60 B H
61 C H H

See footnotes at end of device type 03.
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Terminal conditions (pins not desi

TABLE lll. Group A inspection for device type 03 - Continued.

nated may be hi

h>2.0V; orlow< 0.7 V; or open).

Cases 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Measured Limits Unit
MIL-STD- AB,C.D terminal
Subgroup | Symbol 883 Cases 2, X 2 3 4 5 8 9 10 12 13 14 16 18 19 20
method Test no. Serial A Bin Cin Din Mode GND CLK; CLK; QD QC QB QA | Vcc Min | Max
7 Truth 3014 62 B C C C C C GND C B H H H H 50V All
Tc =25°C |table 63 C B B B B " " B B " " " H " outputs
tests 64 " " " " " " " " C " " " L " "
65 B "
68 C L See B,C,D, and E
70 C L
73 C C
75 B B
76 B C B H H H H
78 C B
8 Same tests, terminal conditions, and limits as subgroup 7 except T¢ = 125°C and -55°C.
9 fiax (Fig. 6) 80 IN GND IN OUT [5.0V QA 22 MHz
Tc=25°C [See F,J 81 IN " " ouT B QB 0 0
82 IN " " " ouT " QC " "
83 IN ouT QD
84 IN GND IN ouT QA
teLr 3003 85 IN G " IN ouT " CLK to QA 5 32 ns
(Fig. 6) 86 IN " " ouT CLK to QB g "
87 IN " " " ouT " CLK to QC " " "
88 IN " " " ouT " CLK to QD " " "
89 IN GND IN ouT CLK to QA
90 " " " " ouT " CLK to QB " " "
91 ouT CLKto QC
92 ouT CLK to QD
teLr 93 IN G " IN ouT " CLK to QA " 37 "
94 IN " " ouT CLK to QB "
95 IN " " " ouT " CLK to QC " " "
96 IN " " " ouT " CLK to QD " " "
97 IN GND IN ouT CLK to QA
98 " " " " ouT " CLK to QB " " "
99 ouT CLKto QC
100 ouT CLK to QD

See footnotes at end of device type 03.
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TABLE lll. Group A inspection for device type 03 - Continued.
Terminal conditions (pins not designated may be high = 2.0 V or low < 0.7 V or open).

cL

Cases 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Measured Limits Unit
MIL-STD- AB,C,D terminal
Subgroup | Symbol 883 Cases 2, X 2 3 4 6 8 9 10 12 13 14 16 18 19 20
method Test no. Serial Ain Bin Cin Din Mode GND CLK; CLK; QD QC QB QA | Vcc Min | Max
10 fumax 3003 101 to 105 20 MHz
Tc=25°C |SeeFJ| (Fig.6)
tpLre 3003 106 to 113 |Same tests and terminal conditions as for subgroup 9. 5 48 ns
(Fig. 6)
torLL 3003 114 to 121 5 56 ns
(Fig. 6)
11 Same tests, terminal conditions as subgroup 10 except Tc = -55°C.
Notes:
A. Apply input pulsi/—t 2.5V minimum/5.5 V maximum
ov
B. V|N =25V.
C. V|N =04V.

D. Tests numbers 48 through 79 shall be run in sequence.

E. Output voltages shall be either: (1) H 22.5 minimum and L <0.4 V maximum when using a high speed
checker double comparator; (2) H=1.5V and L <1.5 V when using a high speed checker single
comparator.

F. fuax minimum limit specified is the frequency of the clock input pulse.
The output frequency shall be one-half of the input clock frequency. The input frequency on the
serial input shall be one-half of the clock input frequency and the input shall be shifted such that
the input t and { are coincident with the clock 1. Rise and fall times < 6 ns. Input peak

voltage 3 to 5 volts.
G. 3.0V minimum/5.0 V maximum.
J. At the manufacturer's option, the following alternate procedures may be used to guarantee fyax:

a. Parallel mode. fuax for the parallel mode shall be guaranteed by performing propagation
delay measurements with the clock pulse width at 1/2 x 1/fuax. In addition to the
constraints on the clock pulse, the inputs are set to the worst-case condition for the
tsetup @Nd thoia requirements. Both positive and negative clock pulse widths shall be
tested. The five tests to justify each JAN fuax requirement shall be used to test all
possible input/output combinations. A failing limit or nontoggle will indicate that the device
fails to function at fuax and/or the propagation delay from input to output has exceeded the
allowed limit .

b. Serial mode. fyax for the serial mode shall be guaranteed by clocking the device four times
(after reset) at fuax and looking for the Qp output to toggle within three periods (3 x
1/fuax) plus allowed propagation delay. Two tests are performed, depending on the state of
data input, to guarantee both LH and HL transition of the output pulse.
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1/ 1 limits (mA) min/max values for circuits shown:

Parameter | Terminal A B C D E

li2 Serial A, -.16/-.4 | -.11/-35 | -.16/-.4 -.105/-.345 | -.12/-.35
B,C,D

liLa Mode " -.06/-.6 -.30/-.75 -.24/-.72 "
CLK;, " -.03/-.3 -.20/-.44 -.12/-.36 "
CLK;
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Terminal conditions (pins not desi

TABLE lll. Group A inspection for device type 04.

V; or low £ 0.7 V; or open).

nated may be high = 2.0
7 8 9

MIL-STD- | Cases E,F 1 2 3 4 5 6 10 11 12 13 14 15 16 Limits
Subgroup | Symbol 883 Cases 2,X 2 3 4 5 7 8 9 10 12 13 14 15 17 18 19 20 | Measured Unit
method Test no. CLK A Bin Cin Vee Din En Enable | Serial QE QD GND QC QB QA CLR | terminal | Min | Max
1 Von 3006 1 20V 20V 20V 20V [ 45V 20V 20V |20V 20V GND -4mA| 20V QA 2.5 \
Tc = 25°C 2 " " " " " " " " " " -4 mA " QB " "
3 " " " " " " " " " " -4 mA " QC " "
4 -4mA QD
5 " " " " " " " " " -4 mA " " QE " "
Vor 3007 6 " " " " " " " 0.7V " 4mA | 0.7V QA 0.4 "
7 " 4 mA " QB "
8 " " " " " " " " " 4mA " QC " "
9 4mA QD
10 4mA QE
Vic 11 -18 mA " " CLK -1.5 "
12 -18 mA A "
13 -18 mA " " Bin " "
14 -18 mA " " Cin " "
15 -18 mA Din
16 " -18 mA " Ein " "
17 -18 mA Enable
18 -18 mA Serial
19 " " -18 mA| CLR " "
lins 20 27V GND GND GND 55V GND GND GND GND GND CLK 20 A
21 GND 27V GND GND " " " " " " A " "
22 " GND | 2.7V | GND " " " " " " " Bin " "
23 GND 27V Cin
24 " " " GND " 2.7V " " " " " Din " "
25 " " " " " GND | 2.7V " " " " Ein " "
26 " GND 27V " Serial
27 " " " " " " " " GND " 27V CLR " "
liHe 28 55V " GND CLK 100
29 GND 55V " A "
30 " GND | 55V " " " " " " " " Bin " "
31 " GND 55V Cin
32 " " " GND " 55V " " " " " Din " "
33 " " " " " GND | 55V " " " " Ein " "
34 " GND 55V " Serial
35 " " " " " " " " GND " 55V CLR " "
liHg 36 " " " " " " " 2.7V | GND " GND | Enable " "
linio 37 " " " " " " 55V | GND " GND | Enable 500 "
lia 3009 38 04V | 45V | 45V | 45V " 45V | 45V | 45V | 45V " 45V CLK y 1 mA
39 45V 0.4V 45V " " " " " " A " " "
40 " 45V | 04V " " " " " " " " Bin " " "
41 " " 45V | 04V " " " " " " " Cin " " "
42 45V | 45V 0.4V Din

See footnotes at end of device types 04.
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TABLE Ill. Group A inspection for device type 04 - Continued

Subgroup

Symbol

MIL-STD-
883

method

Cases E,F

3

4

5

6

7

9

10

11

Terminal conditions (pins not designated may be high 2 2.0 V or low < 0.7 V or open).
8

12

13

14

15

Cases 2, X

4

5

7

8

9

10

12

13

14

15

17

18

19

Test no.

BIN

CIN

VCC

DIN

EIN

Enable

Serial

QE

QD

GND

QC

QB

QA

CLR

Measured
terminal

Test Limits

Min

Max

Unit

1
Tc=25°C

IILE)

3009

43

55V

04V

45V

EIN

]

]

a4

45V

45V

45V

45V

45V

04V

GND

Serial

45

45V

CLR

s

0.4V

Enable

los

3011

45V

GND

-15

GND

GND

GND

GND

lCC

3005

GND

Same tests, terminal

| conditions, and limits

as subgroup 1, except Tc = 125°C and V/c tests are omitt

ed.

Same tests, terminal

| conditions, and limits

as subgroup 1, except T¢ = -55°C and

V|c tests

are omitted.

Tc=25°C

Truth
table
test

3014

53

B

A

A

A

50V

A

54

A

All
outputs

B

> || w|w

|| >|wm

>|0(>|>|w|w|w

=|m

T || ||| |

> |W|>|m(3>00(3>(0(3>|00||(3>|08|>|W|>|W|>|W|>

See A

B,C, and D

See footnotes at end of device type 04.
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TABLE lll. Group A inspection for device type 04 - Continued.

Terminal conditions (pins not designated may be high = 2.0; or low < 0.7 V; or open).

MIL-STD- | Cases E, F 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Measured | Test Limits | Unit
ISubgroup | Symbol 883 Cases 2, X 2 3 4 5 7 8 9 10 12 13 14 15 17 18 19 20 terminal
method Test no. CLK AN Bin Cin Vce Din En Enable | Serial QE QD GND QC QB QA | CLR Min | Max
8 Same tests, terminal conditions, and limits as subgroup 7, except Tc = 125°C and -55°C
9 fmax (Fig. 7) 81 IN 5.0V GND IN GND ouT F QA 20 MHz
[Tc = 25°C |see
note E
teLH1 3003 82 IN ouT CLKTOQA| 5 45 ns
(Fig. 7) 83 See ouT CLKTO QB " "
figure 7
84 ouT CLKTO QC
85 " " " ouT " " CLKTOQD | " " "
86 ouT CLKTO QE
teLH2 87 GND IN F OUT | IN AnTO QA 40
88 " IN " " " ouT " Bin TO QB " " "
89 IN ouT CnTOQC
90 " " IN " ouT " " Dy TO QD " " "
91 " " IN " ouT " " En TO QE " " "
92 F IN ouT Enable to
QA
93 F ouT Enable to
QB
94 " F " " " ouT " Enable to " " "
QC
95 " " F " ouT " " Enable to " " "
QD
96 " " " F " ouT " " Enable to " " "
QE
teHLL 97 IN GND IN ouT F CLKTO QA 45
98 " " " " ouT " CLKTO QB " "
99 ouT CLKTO QC
100 " " " ouT " " CLKTOQD | " "
101 " " " ouT " " CLK to QE " "
teHL2 102 GND F IN OUT | IN CLR to QA 60
103 " F " " " ouT " CLR to QB " "
104 F ouT CLR to QC
105 F ouT CLR to QD
106 " " F " ouT " " CLR to QE " "

See footnotes at end of device type 04.
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TABLE Ill. Group A inspection for device type 04 - Continued

Terminal conditions (pins not designated may be high 2 2.0 V or low < 0.7 V or open).
8

MIL-STD- | Cases E,F 1 2 3 4 5 6 7 9 10 11 12 13 14 15 16 Measured | Test Limits | Unit
ISubgroup | Symbol 883 Cases 2, X 2 3 4 5 7 8 9 10 12 13 14 15 17 18 19 20 terminal
method Test no. CLK An Bin Cin Vee Din En Enable | Serial QE QD GND | QC QB QA CLR Min | Max
10 fnax (Fig. 7) 107 17 — | MHz
Tc = 25°C |See E
tpLHL 3003 108 to 112 |Same tests and terminal conditions as for subgroup 9. 5 68 ns
(Fig, 7)
trLH2 113to 122 " 60 N
trHLL 123 to 127 " 68 N
tpHL2 128 to 132 90

11 Same tests, terminal conditions, and limits as subgroup 10, except T¢ = -55°C.

Notes:
A. V|N =25V.
B. V|N =0.4V.

C. Tests numbers 53 through 80 shall be run in sequence.

D. Output voltages shall be either: (1) H 2.5 V minimum and L <0.4 V maximum when using a high speed checker double
double comparator; (2) H=1.5V and L <1.5 V when using a high speed checker single comparator.

E. fuax minimum limit specified is the frequency of the clock input pulse. The output frequency shall be one-half of the input

clock frequency. The input frequency on the serial data shall be one-half of the clock input frequency and the serial shall be
shifted such that the serial * and { are coincident with the clock {. Rise and fall times < 6 ns. Input peak voltage 3 to 5 volts.

1/ I limits (mA) min/max values for circuits shown:

Parameter | Terminal A B
lis CLK -.16/-.40 -.16/-.40
An B, Civ | _16/-40 | -.12/-.36
Din, Einy CLR
Serial -.10/-.34 -.10/-.34
liis Enable -.8/-2.0 -.6/-1.8

F. 3.0 V minimum/5.0 V maximum.
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TABLE lll. Group A inspection for device type 05.

Terminal conditions (pins not designated may be high = 2.0; or low < 0.7 V; or open).
MIL-STD-| Cases 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Test
883 A,B,C,D
Subgroup | Symbol | method | Cases 2,X 2 3 4 5 8 9 10 12 13 14 16 18 19 20 Measured Limits Unit
Test no. A Bin QA QB QC QD GND CLK CLR QE QF QG QH Vee | terminal | Min | Max
1 Vou 3006 1 20V | 2.0V |[-4mA GND J1U | 20V 45V QA 25 vV
Tc=25°C 2 " " -4 mA ! "2/ " " QB " "
3 " " -4 mA " e " " QC ! "
4 -4 mA "4/ QD
5 "5/ -4 mA QE
6 " " " " 6/ " -4 mA " QF " "
7 "7 -4 mA QG
8 " " " " 8/ " -4 mA " QH ! "
VoL 3007 9 4 mA ! 0.7V " QA 04 "
10 4 mA " QB "
11 4 mA " " " QC ! "
12 4 mA QD
13 4 mA QE
14 " " 4 mA " QF " "
15 4 mA QG
16 " " 4 mA " QH ! "
Vic 17 -18 mA " " A -15 "
18 -18 mA Bin "
19 " -18 mA ! CLK " "
20 -18 mA " CLR
It 3010 21 27V | GND ! 55V A 20 pA
22 GND | 27V " ! Bin " "
23 27V CLK
24 27V CLR
[ 25 55V | GND " ! A 100 "
26 GND | 55V Bin "
27 ! 55V " CLK ! "
28 " 55V " CLR " "
it 3009 29 04V | 45V A 10/ | 10/ mA
30 45V | 04V " ! Bin ! ! "
31 04V CLK
32 0.4V CLR

See footnotes at end of device type 05.
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Terminal conditions (pins not desi

TABLE Ill. Group A inspection for device type 05 - Continued
h>2.0V orlow<0.7V or open).

nated may be hi

Cases 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Measured Test Limits Unit
MIL-STD- AB,CD terminal
Subgroup Symbol 883 Cases 2, X 2 3 4 5 8 9 10 12 13 14 16 18 19 20
method Test no. An Bin QA QB QC QD GND CLK CLR QE QF QG QH Vee Min | Max
1 los 3011 33 9/ 45V 45V GND " ALl 45V 55V QA -15 | -100 [ mA
Tc=25°C 34" " " GND "2/ " " QB " " "
35" " " GND " "3/ " " QC " " "
36 " " " GND " "4/ " " QD " " "
37" " " " " 5/ " GND " QE " " "
38" " 6/ GND QF
39" "7 GND QG
40 " "8/ GND QH
lec 3005 41 GND GND 55V J Vee 27
2 Same tests, terminal conditions and limits as subgroup 1, except T¢ = 125°C and V| tests are omitted.
3 Same tests, terminal conditions and limits as subgroup 1, except T¢ = 125°C and V|c tests are omitted
7 Truth 3014 42 B B L L L L GND C [ L L L L 5.0V All
Tc=25°C [table 43 " " " " " " " B C " " " " " outputs
test 44 " " " " " " " C C " " " " " "
46 C C "
47 B B
48 " " H B
51 " " " " " " " C " " " " " " " SeeB,C,Dand E
52 H B
53 " C
54 H B
58 B H
59 C "
60 B H
64 C C
65 " L B
66 " C
70 " L B
71 " C
75 " B L
76 C "
77 B L
81 " " " " " " " B " " " L L " "

See footnotes at end of device type 05.
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TABLE lll. Group A inspection for device type 05 - Continued.

Terminal conditions (pins not designated may be high = 2.0 V; or low < 0.7 V; or open).
5 6 7

Cases 1 2 3 4 8 9 10 11 12 13 14 Measured Limits Unit
MIL-STD- AB,C,D terminal
Subgroup | Symbol 883 Cases 2, X 2 3 4 6 8 9 10 12 13 14 16 18 19 20
method Test no. An Bin QA QB QC QD GND CLK CLR QE QF QG QH Vce Min | Max
8 Same tests, terminal conditions, and limits as subgroup 7 except T¢ = 125°C and -55°C.
9 fmax (Fig. 8) 82 IN G ouT GND IN G 5.0V QA 22 MHz
Tc =25°C |See
note F
teLH1 3003 83 IN G ouT CLKTO QA 5 32 ns
(Fig. 8) 84 See See ouT " " " CLKTO QB " " "
fig. 8 | fig. 8
85 " " ouT " " " " CLKTO QC " " "
86 ouT CLKTO QD
87 ouT CLK TO QE
88 " " " " " ouT " CLKTO QF " " "
89 ouT CLK TO QG
90 " " " " " ouT " CLK TO QH " " "
teHL1 91 " " ouT " " " " CLKTO QA " 37 ns
92 ouT CLKTO QB " "
93 " " ouT " " " " CLKTO QC " " "
94 ouT CLKTO QD
95 ouT CLK TO QE
96 " " " " " ouT " CLKTO QF " " "
97 ouT CLK TO QG
98 " " " " " ouT " CLK TO QH " " "
teHL2 99 G G ouT " " IN " CLKTO QA " 41 "
100 " " ouT " CLK TO OB "
101 " " ouT " " " " CLKTO QC " " "
102 ouT CLKTO QD
103 ouT CLK TO QE
104 " " " " " ouT " CLKTO QF " " "
105 ouT CLK TO QG
106 " " " " " ouT " CLK TO QH " " "
10 fmax (Fig. 8) 107 20 MHz
Tc =125°C [See F
teLH1 3003 108 to 115 5 48 ns
(Fig. 8)
teHLL 3003 116 to 123 5 66 ns
(Fig. 8)
tpHL2 3003 124 t0 131 5 62 ns
(Fig. 8)
11 Same tests, terminal conditions, and limits as subgroup 10, except T¢ = -55°C.

See footnotes at end of device type 05.

390€/0TS8E-N-TIN



18

FOOTNOTES:
A.  Apply input pulse: 2.5V minimum/5.5 V maximum.

ov

B. V|N =25V.
C. V|N =0.4V.
D.  Test numbers 42 through 81 shall be run in sequence.

E.  Output voltages shall be either: (1) H =2.5V minimum and L <0.4 V maximum when using a high speed checker double comparator; (2) H=>1.5V and L <1.5 V when using a high speed checker single
comparator.

F.  fuax minimum limit specified is the frequency of the clock input pulse. The output frequency shall be one-half of the input clock frequency. The input frequency on the Ay data shall be one-half of the clock
input frequency and the A\ shall be shifted such that the Ay and are coincident with the clock. Rise and fall times < 6 ns. Input peak voltage 3 to 5 volts.

G. 3.0 Vminimum/5.0 V maximum.

J. Apply input pulse: /—\—— ——— 2.5V minimum/5.5 V maximum

1/ One pulse minimum.

2/ Two pulses minimum.
3/ Three pulses minimum.
4/  Four pulses minimum.
5/ Five pulses minimum.
6/  Six pulses minimum.

7/ Seven pulses minimum.
8/ Eight pulses minimum.

9/ Atthe manufacturer's option, los tests 33 through 40, the following alternate procedure may be used; apply 2.75 volts @; test 33, QA , test 34, QB, test 35, QC, test 36, QD, test 37, QE, test 38, QF, test 39,
QG, test 40, QH, and min/max limits of -7.5/-50 mA.

10/ I limits (mA) min/max values for circuits shown:

Parameter Terminal A B C D E F G
i A, Biy 0/-.34 -.10/-.34 -.16/-.40 -.16/-.40 -.135/-.370 -.12/-.36 -.16/-.40
CLK 0/-.4 -.16/-.4 -.12/-.36 -.20/-.44 "

CLR 0/-.4 -.16/-.4 -.12/-.36 -.16/-.40 "
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TABLE lIl. Group A inspection for device type 06.

Terminal conditions (pins not designated may be high = 2.0 V; or low < 0.7 V; or open).
MIL-STD-| Cases 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Limits
883 AB,CD
ISubgroup | Symbol | method |Cases 2,X 2 3 4 5 8 9 10 12 13 14 16 18 19 20 | Measured Unit
Test no. | Serial AN Bin Cin Din Mode GND | CONT | CLK QD QC QB QA Vee terminal Min Max
1 Von 3006 1 20V 0.7V GND [45V A -1.O0mA |45V QA 2.4 \
[Tc = 25°C 2 20V 20V " " " -1.OmA| " QA " "
3 20V " " " " -1.0 mA " QB " "
4 20V -1.0 mA QC
5 20V " -1.0 mA QD
VoL 3007 6 0.7V 0.7V " " " 12 mA " QA 0.4 "
7 0.7V 20V 12 mA QA "
8 0.7V " " " " 12 mA " QB " "
9 0.7V " " " " 12 mA " QC " "
10 0.7V 12 mA QD
Vic 11 -18 mA " " Serial -1.5 "
12 -18 mA A "
13 -18 mA Bin
14 -18 mA " " Cin " "
15 -18 mA Din
16 -18 mA " " Mode " "
17 " -18 mA " CONT " "
18 -18 mA CLK
Ik 3010 19 27V 45V " 55V Serial 20 UA
20 27V GND " " An " "
21 27V " Bin
22 27V " " " Cin " "
23 27V Din
24 27V Mode
25 " 27V " CONT " "
26 27V CLK "
Itz 27 55V 45V " " Serial 100 "
28 55V GND " " An " "
29 55V " Bin
30 55V " " " Cin " "
31 55V Din
32 55V Mode
33 " 55V " CONT " "
34 55V CLK
lozn 35 0.7V 45V " 0.7V A 2.7V " QA 20 "
36 0.7V " " " " 27V " QB " "
37 0.7V 27V QC
38 0.7V " " " " 27V " QD " "
lozL 39 20V 04V QA -20
40 20V 0.4V QB "
41 20V " " " " 04V " QC " "
42 20V 0.4V QD

See footnotes at end of device types 06.
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TABLE lll. Group A inspection for device type 06 - Continued.
Terminal conditions (pins not designated may be high = 2.0; or low < 0.7 V; or open).

Cases 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Measured | Test Limits | Unit
MIL-STD- AB,C.D terminal
Subgroup | Symbol 883 Cases 2, X 2 3 4 5 8 9 10 12 13 14 16 18 19 20
method Test no. Serial AN Bin Cin Din Mode GND CONT CLK QD QC QB QA Vee Min | Max
1 (1% 3009 43 04V GND " 55V Serial J y mA
ITc =25°C 44 0.4V 45V " " AN " " "
45 04V " " " Bin " " "
46 04V " " " Cin " " "
47 04V " " " Din " " "
48 04V " " Mode " " "
49 " 0.4V " CONT " " "
50 " 04V " CLK
los 3011 51 45V 45V " 45V A GND " QA 2/ 2/ "
52 45V " " " " GND " QB " " "
53 45V " " " " GND " QC " " "
54 45V " " " " GND " QD " " "
lcc 3005 55 55V GND GND GND GND 55V " 55V " " Vee 27 "
lec 3005 56 55V GND GND GND GND 55V " GND GND " Vce 29 "
2 Same tests, terminal conditions and limits as subgroup 1 except Tc = 125°C and V| tests are omitted.
3 Same tests, terminal conditions and limits as subgroup 1 except Tc = -55°C and V¢ tests are omitted.

% See footnotes at end of device type 06.
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Terminal conditions (pins not desi

TABLE lll. Group A inspection for device type 06 - Continued.

nated may be hi

h>2.0V, orlow< 0.7 V; or open).

Cases 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Measured Limits Unit
MIL-STD- AB,C,D terminal
Subgroup | Symbol 883 Cases 2, X 2 3 4 5 8 9 10 12 13 14 16 18 19 20
method Test no. Serial Ain Bin Cin Din Mode GND CONT CLK QD QC QB QA | Vcc Min | Max
7 Truth 3014 57 B B B B B B GND B B X X X X |50V All
Tc = 25°C |table 58 " B B B B " " " C H H H H " outputs
tests 59 " B B B B " " " B H H H H " "
60 " C C C C " " " B H H H H " "
61 " " " " C L L L L
63 C B L L See B,C,D, and E
64 " C " H
66 C H
69 B "
70 " " " " " " " " C H " " " "
71 B "
72 C B B B B B
74 B "
77 C L
79 C L L
8 Same tests, terminal conditions, and limits as subgroup 7 except Tc = 125°C and -55°C.
9 fuax (Fig. 9) 80 IN GND GND G IN OUT | 5.0V QA 20 MHz
Tc =25°C |See
note F
toLHL 3003 81 IN G " " ouT " CLK to QA 6 35 ns
(Fig. 9) 82 IN " " ouT CLK to QB " "
83 IN " " " ouT " CLK to QC " " "
84 IN " ouT CLK to QD
85 IN GND " ouT CLK to QA
86 See " " " ouT " CLK to QB " " "
fig. 9
87 See " " " ouT " CLK to QC " " "
fig. 9
88 See " " " ouT " CLK to QD " " "
fig. 9
tehL 89 IN G ouT CLK to QA 40
90 IN " " " " ouT " CLK to QB " " "
91 IN ouT CLKto QC
92 IN ouT CLK to QD
93 IN GND " " ouT " CLK to QA " " "
94 See " ouT CLK to QB
fig. 9
95 See ouT CLK to QC
fig. 9
96 See " " " " ouT " CLK to QD " " "
fig. 9

See footnotes at end of device type 06.
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TABLE lIl. Group A inspection for device type 06 - Continued.

Terminal conditions (pins not designated may be high = 2.0 V; or low < 0.7 V; or open).
5 6

Cases 1 2 3 4 7 8 9 10 11 12 13 14 Measured Limits Unit
MIL-STD- AB,C,D terminal
Subgroup | Symbol 883 Cases 2, X 2 3 4 5 8 9 10 12 13 14 16 18 19 20
method Test no. Serial AN Bin Cn Din Mode | GND | CONT CLK QD QC QB QA Vee Min | Max
9 ta (Fig. 9) 97 GND G GND IN IN OUT |50V | CONTtoQA | 5 35 ns
Tc=25°C 98 GND " " " " ouT " CONT TO QB " "
99 GND m m m m ouT 0 CONTTOQC| * m 0
100 GND m m m m ouT 0 CONTTOQD | * m 0
tzn 101 G ouT CLKTO QA 30
102 G m m m m ouT 0 CLK TO OB m m 0
103 G ouT CLKTO QC
104 G ouT CLKTO QD
tz 105 GND " " " " ouT " CLKTO QA " 55 "
106 GND ouT CLKTO QB "
107 GND m m m m ouT 0 CLK TO QC m m 0
108 GND m m m m ouT 0 CLK TO QD m m 0
thz 109 G ouT CLKTO QA 65
110 G m m m m ouT 0 CLK TO OB m m 0
111 G ouT CLKTO QC
112 G ouT CLKTO QD
10 fumax 113 18 MHz
Tc =125°C |See F
toLHL 3003 114 to 121 5 46 ns
(Fig. 9)
torLL 122 to 129 " 52 "
Same test and terminal conditions as subgroup 9.
ta 130 to 133 45
tzn 134 to 137 " 39 "
tz 138 to 141 " 71 "
thz 142 to 145 84
11 Same tests, terminal conditions, and limits as for subgroup 10, except Tc = -55°C.

See footnotes at end of device type 06.
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FOOTNOTES:

A. Apply input pulse:

B. V|N =24V.

C. V|N =0.4 V.

2.5V minimum/5.5 V maximum

_/ N__ 0V

D. Test numbers 57 through 79 shall be run in sequence.

E. Output voltages shall be either: (1) H =2.5V minimum and L 0.4 V maximum when using a high speed checker double comparator; (2) H=1.5V and L <1.5 V when using a high
speed checker single comparator.

F. fuax minimum limit specified is the frequency of the clock input pulse. The output frequency shall be one-half of the input clock frequency. The input frequency on the serial shall be

one-half of the clock input frequency and the serial shall be shifted such that the serial t and | are coincident with the clock t . Rise and fall times < 6 ns.

volts.

G. 3.0 V minimum/5.0 V maximum.

1/ 1y limits (mA) min/max values for circuits shown:

Parameter Terminal A B C D E
I Serial -.075/-.250 -.16/-.40 -.16/-.40 | -.105/-.345 | -.12/-.36
A, B, -.12/-.36 -.16/-.40 -.16/-.40 | -.105/-.345 | -.12/-.36
CIN: DIN
Mode -.16/-.40 -.15/-.38 -.03/-.3 -.12/-.36 -.12/-.36
CONT -.16/-.40 -.16/-.40 -.03/-.3 -.12/-.36 -.12/-.36
CLK -.16/-.40 -.20/-.44 -.03/-.3 -.12/-.36 -.12/-.36

2/ los limits (mA) min/max values for circuit A: -30/-130.
for circuits B, C, D, E: -15/-100.

Input peak voltage 3to 5

390€/0TS8E-IN-TIN
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Terminal conditions (pins not designated may be high = 2.0 V; or low £ 0.7 V; or open).

TABLE lll. Group A inspection for device type 07 - Continued.

MIL-STD- | Cases E,F 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Test Limits
[Subgroup | Symbol 883 Cases 2,X 2 3 4 5 7 8 9 10 12 13 14 15 17 18 19 20 |Measured Unit
method Test no. CLR Serial An Bin Cin Din Load GND | CONT | CLK QD' QD QC QB QA Vce | terminal Min | Max
1 Vou 3006 1 20V 20V | 20V | 20V [ 20V | 20V | GND | 0.7V A -1mA |45V QA 24 \Y
Tc =25°C 2 " " " " " " " " " -1mA " QB " "
3 -1 mA QC
4 " " " " " " " " " -1 mA " QD " "
5 " " " " " " " " " -4 mA " QD' 25 "
Vou 3007 6 07V | 07V | 0.7V | 0.7V 12 mA QA 0.4
7 " " " " " " " " " 12 mA " QB " "
8 12 mA QC
9 12 mA QD
10 " " " " " " " " " 4 mA " QD' " "
Vic 11 -18 mA CLR -1.5
12 -18 mA " " Serial " "
13 -18 mA " " An " "
14 -18 mA Bin
15 -18 mA " " Cin " "
16 -18 mA Din
17 -18 mA Load
18 " -18 mA " CONT " "
19 -18 mA CLK
la 3010 20 2.7V " 55V CLR 20 PA
21 27V 45V " " Serial " "
22 27V GND An
23 27V " " " Bin " "
24 27V " " " Cin " "
25 2.7V Diy
26 27V " " Load " "
27 GND 27V CONT
28 GND 2.7V CLK
li2 29 55V " " CLR 100 "
30 55V 45V Serial "
31 55V GND " " An " "
32 55V " " " Bin " "
33 55V Cin
34 55V " " " Din " "
35 55V Load
36 GND 55V CONT
37 GND " 55V " CLK " "
lozn 38 20V 07V | 07V [ 07V | 07V | 20V 20V A 2.7V QA 20
39 " " " " " " " " " 27V " QB " "
40 " " " " " " " " " 27V " QC " "
41 27V QD
lozi 42 " 20V | 20V |20V |20V " " " " 04V " QA -20 "
43 " " " " 04V QB "
44 04V QC
45 " " " " " " " " " 04V " QD " "

See footnotes at end of device types 07.
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TABLE lll. Group A inspection for device type 07 - Continued.
Terminal conditions

pins not designated may be high > 2.0; or low < 0.7 V; or open).
7 8

MIL-STD-| Cases E,F 1 2 3 4 5 6 9 10 11 12 13 14 15 16 Test Limits
Subgroup | Symbol| 883 Cases 2,X 2 3 4 5 7 8 9 10 12 13 14 15 17 18 19 20 |Measured Unit
method Test no. CLR | Serial AN Bin Cin Din Load GND CONT | CLK QD' QD QC QB QA Vce terminal Min Max
1 lia 3009 46 04V GND 55V CLR j } mA
Tc=25°C 47 B 04V GND " A " Serial " " "
48 0.4V 45V A
49 04V " " " Bin " " "
50 04V " " " Cin " " "
51 04V Din
52 04V " " Load " " "
53 45V 0.4V CONT
54 " 04V CLK
los 3011 55 45V | GND | 45V | 45V | 45V | 45V " " GND A GND " Qa 2/ 2/
56 " " " " " " " " GND Qs " " "
57 " " " " " " " " " " GND " Qc
58 " " " " " " " " " " GND " Qb
59 GND Qu " . .
lec 3005 60 55V | 55V | GND | GND GND | GND 55V " 55V " " Vce 34 "
lcc 3005 61 GND | 55V | GND GND GND GND 55V GND GND Vce 31
2 Same tests, terminal conditions and limits as subgroup 1, except Tc = 125°C and V¢ tests are omitted.
3 Same tests, terminal conditions and limits as subgroup 1, except T¢ = -55°C and V| tests are omitted.
7 Truth 3014 62 D C C C C C [} GND D C L L L L L 5.0v All See C,D,E, and F
Tc = 25° C [table 63 D D D D D D D " " D " " " " " " outputs
test 64 D C C C C C C C "
66 C D H H H H H
67 C " " " " " " " " C H H H H H " "

See footnotes at end of device types 07.
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TABLE lll. Group A inspection for device type 07 - Continued.

Terminal conditions (pins not designated may be high = 2.0 V; or low < 0.7 V; or open).
6 8

MIL-STD- | Cases E, F 1 2 3 4 5 7 9 10 11 12 13 14 15 16 | Measured Limits Unit
Subgroup | Symbol 883 Cases 2, X 2 3 4 5 7 8 9 10 12 13 14 15 17 18 19 20 terminal
method Test no. CLK Serial AN Bin Cin Din Load GND CONT CLK QD' QD QC | OB QA | Ve Min | Max
7 Truth 3014 68 C C D D D D C GND D C H H H H H |50V All
Tc = 25°C |table 69 " " " " " " C " " D L L L L L " outputs
tests 70 " " " " " " [} " " C " " " " L " "
71 D C L
73 C "
74 C D H See C,D,E, and F
76 D H
78 " " " " " " " " " D H H " " " " "
79 C " "
80 " D C [} C C " " " C " " " " " " "
81 " " " " " D L
82 C "
84 C "
87 D L L L
8 Same tests, terminal conditions, as subgroup 7 except T¢ = 125°C and -55°C
9 fuax (Fig. 10) 88 J IN GND GND GND IN OuT | 5.0V QA 22 MHz
Tc =25°C [See G
teLH1 3003 89 " IN J " " ouT " CLKtoQA| 5 37 ns
(Fig. 10) 90 " IN " " " ouT " CLK to QB " " "
91 IN " ouT CLK to QC
92 " IN " " " ouT " CLK to QD " " "
93 IN " ouT CLK to QD'
94 IN GND " ouT CLK to QA
95 " See " " " ouT " CLK to QB " " "
fig. 10
96 " " " " " ouT " CLK to QC " " "
97 ouT CLK to QD
98 ouT CLK to QD'
teHL1 99 " IN J " " " ouT CLK to QA " " "
100 IN " ouT CLK to QB
101 " IN " " " ouT " CLK to QC " " "
102 " IN " " " " ouT " CLK to QD " " "
103 IN ouT CLK to QD'
104 " IN GND " " " ouT " CLK to QA " " "
105 See " ouT CLK to QB
(fig. 10)
106 " " " " " " ouT " CLK to QC " " "
107 ouT CLK to QD
108 " " " " " " ouT " |CLKtoQD'| " " "

See footnotes at end of device type 07.
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TABLE lll. Group A inspection for device type 07 - Continued.

Terminal conditions (pins not designated may be high = 2.0 V; or low < 0.7 V; or open).
8

MIL-STD- | Cases E, F 1 2 3 4 5 6 7 9 10 11 12 13 14 15 14 Measured Limits Unit
Subgroup | Symbol 883 Cases 2, X 2 3 4 5 7 8 9 10 12 13 14 15 17 18 19 20 terminal
method Test no. CLK | Serial | An Bn Cin Din Load | GND | CONT | CLK QD' QD QC QB QA Vee Min | Max
9 tpHL2 3003 109 IN J J GND GND IN OuT | 5.0V CLR to QA 5 37 ns
Tc=25°C (Fig. 10) 110 " J " " " " ouT " CLR to QB " " "
111 m 3 m m m m oUT m CLR 10 QC m m m
112 J ouT CLR to QD
113 m 3 m m m m ouT m CLR to QD' m m m
ta 114 IN ouT CONT to QA 35
115 " ouT CONT TO QB "
116 m m m oUT m CONTTOQC | " m m
117 ouT CONT TO QD
tzn 118 J J J " " IN ouT " CONTTOQA | " " "
119 m 3 m m m m oUT m CONTTOQB | * m m
120 J ouT CONT TO QC
121 m 3 m m m m oUT m CONTTOQD | " m m
tz 122 GND ouT CONT TO QA
123 " ouT CONT TO QB
124 m m m oUT m CONTTOQC | " m m
125 ouT CONT TO QD
thz 126 J J J " " IN ouT " CONTTOQA | " " "
127 m 3 m m m m oUT m CONTTOQB | * m m
128 J ouT CONT TO QC
129 m 3 m m m m oUT m CONTTOQD | " m m
10 fvax (Fig. 10) 130 20 MHz
Tc = 125°C |See G
tpLia 3003 131 to 140 5 56 ns
(Fig. 10)
tpHLL 141 to 150 " 56
toria 151 to 155 |Same tests and terminal conditions as for subgroup 9. 56
ta 156 to 159 "l sz | "
tzn 160 to 163
tz 164 to 167 T !
thz 168 to 171 T !
11 Same tests, terminal conditions, and limits as subgroup 10, except Tc = -55°C

See footnotes at end of device type 07.
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FOOTNOTES:
2.5V minimum/5.5 V maximum

A. Applyinputpulse: __ /N _ O0V-

B. Apply input pulse: 2.5V minimum/5.5 V maximum.

_ LT ov
C. Vin=2.4V.
D. Vn=04V.
E. Test numbers 62 through 87 shall be run in sequence.

F. Output voltages shall be either: (1) H >2.5V minimum and L <0.4 V maximum when using a high speed checker double comparator: (2) H=1.5V and L <1.5 V when using a high
speed checker single comparator.

G. fuax minimum limit specified is the frequency of the clock input pulse. The output frequency shall be one-half of the input clock frequency. The input frequency on the parallel input

shall be one-half of the clock input frequency and the parallel input shall be shifted such that the parallel input 1 and ! are coincident with the clock t . Rise and fall times < 6 ns.
Input peak voltage 3 to 5 volts.

J. 3.0 Vminimum/5.0 V maximum.

1/ 1y limits (mA) min/max values for circuits shown:

T6

Parameter Terminal A B C D
It Serial -.075/-.250 -.16/-.40 -.105/-.345 -.12/-.36
A, Bin. Cin -.12/-.36 " -.105/-.345 -.12/-.36
Din -.16/-.40 " -.16/-.40 -.105/-.345
CLR, Load, -.16/-.40 -.03/-.30 -.12/-.36 -.12/-.36
CONT, CLK

2/ los limits for circuit A for QA through QD are -30 to -130 mA, for QD' is -20 to -100 mA, and for circuits B, C, and D

are -15 to -100 mA.
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Terminal conditions (pins not designated may be high =2 2.0 V; or low £ 0.7 V; or open).

TABLE Ill. Group A inspection for device type 08

MIL-STD-|Cases EF| 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Test Limits
ISubgroup | Symbol 883 Cases 2,X 2 3 4 5 7 8 9 10 12 13 14 15 17 18 19 20 | Measured Unit
method | Testno. | Shift | CLK E F G H 2 GND | Qu Serial A B [@ D CLK Vee | terminal | Min | Max
Load H INP INHB
1 Von 3006 1 0.7V 2.0V GND [ -.4mA 45V On 2.5 Vv
Tc = 25°C 3006 2 " 07V | -4mA| " Ou 2.5 "
VoL 3007 3 0.7V 4 mA On 0.4
3007 4 " 20V | 4mA " " Ou 0.4 "
Vic 5 -18 mA " " SIL -1.5V "
6 -18 mA CLK "
7 -18 mA " " E " "
8 -18 mA " " F " "
9 -18 mA G
10 -18 mA " " H " "
11 -18 mA S/INP
12 -18 mA A
13 " -18 mA " B " "
14 -18 mA C
15 " -18 mA " D " "
16 " -18mA[ " |CLK/INHB " "
I 3009 17 04V 55V CLK 1/ i mA
IiLs 18 GND 0.4V " " E " " "
19 " 0.4V F
20 0.4V G
21 " 0.4V " " H " " "
22 04V S/INP
23 GND " 0.4V " A " " "
24 " 0.4V " B " " "
25 04V C
26 " 0.4V " D " " "

See footnotes at end of device types 08.
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TABLE Ill. Group A inspection for device type 08 - Continued

Terminal conditions (pins not designated may be high 2 2.0 V or low < 0.7 V or open).

MIL-STD- | Cases E,F 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Measured | Test Limits | Unit
Subgroup | Symbol| 883 Cases 2, X 2 3 4 5 7 8 9 10 12 13 14 15 17 18 19 20 terminal
method Test no. Shift CLK E F G H 6 " GND Qu Serial A B C D CLK Vce Min | Max
Load INP INHB
1 Iy 3009 27 GND 04V 55V |CLK/INHB| 1/ 1/ mA
ITc = 25°C |7 28 04V " " 1/ 1 | mA
lija 3010 29 2.7V CLK 20 UA
30 27V m m E m m
31 2.7V F
32 2.7V G
33 27V m m H m m
34 2.7V S/INP
35 m 27V m A m m
36 m 27V m B m m
37 2.7V C
38 m 27V m D m m
39 2.7V CLK/INHB
li11 40 27V " S/L 60 "
lig2 41 55V " " CLK 01 | mA
42 55V E " "
23 55V m m E m m
44 55V m m G m m
45 55V H
46 " 55V " S/INP " "
47 55V A
48 55V B
29 m 55V m c m m
50 55V D
51 " 55V " CLK/INHB " "
iz 52 55V ' SIL 0.3
los 3011 53 GND 55V GND Qn -15 | -100
los 3011 54 " GND GND " " 6 " -15 (-100 | "
lec 3005 55 " 45V | 45V 45V | 45V | 45V " 45V | 45V |45V |45V |45V | 45V " Vee 36 "
lec 3005 56 " 45V | GND GND GND GND " GND GND | GND | GND | GND | 45V " Vee 36 "
2 Same tests, terminal conditions, and limits as subgroup 1, except Tc = 125°C and V¢ tests are omitted.
3 Same tests, terminal conditions, and limits as subgroup 1, except Tc = -55°C and V¢ tests are omitted.

See footnotes at end of device type 08.
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Terminal conditions (pins not designated may be high = 2.0 V; or low < 0.7 V; or open).

TABLE lll. Group A inspection for device type 08 - Continued.

MIL-STD- |Cases E, F 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Measured Limits Unit
Subgroup | Symbol 883 Cases 2, X 2 3 4 5 7 8 9 10 12 13 14 15 17 18 19 20 terminal
method Test no. Shift CLK E F G H 6 " GND Qn Serial A B C D CLK | Vce Min | Max
Load INP INHB
72/ Truth 3014 57 B B B A B A L GND H A B A B A B 50V
Tc=25°C |table ) A B 0 0 .. 0 L 0 H A 0 v 0 m 0 0
tests 59 m A 0 0 0 0 H 0 L A m 0 m m m 0
60 B H L B
61 0 A 0 0 0 0 L 0 H 0 m 0 m m m 0
62 B L H
63 A H L
64 0 B 0 0 0 0 H 0 L m m 0 m m m 0
65 A L H
56 0 B 0 0 0 0 L 0 H m m 0 m m m 0
57 0 A 0 0 0 0 H 0 L m m 0 m m m 0 3
68 B H L
69 0 A 0 0 0 0 L 0 H m m 0 m m m 0
70 B L H
71 A H L
72 0 B 0 0 0 0 H 0 L m m 0 m m m 0
73 A L H
74 0 B 0 0 0 0 L 0 H m m 0 m m m 0
75 0 A 0 0 0 0 H 0 L m m 0 m m m 0
76 B H L A A
77 0 A 0 0 0 0 H 0 L A m 0 m m A 0
8 Same tests, terminal conditions, as subgroup 7 except Tc = 125°C and -55°C.
_9 o~ | fvax 4/ 78 50v IN GND ouT IN GND [5.0V | CLKto Q4 | 25 MHz
Tc=25°C
tpLHs 3003 79 IN IN " ouT SILtoQy | 5 40 ns
t 80 " " ouT " re) " " "
PHLS See S/lLto Qwn
tpLHs fig. 11 81 " " ouT " Sl o 6 . m m m
tPHL5 82 " " " OUT S/L to 6 " " " "
tpLHL 83 5.0V IN " ouT GND CLKtoQu | " 45 '
tonis 84 0 m ouT 0 m CLKto O m 0 m
tou 85 0 m ouT 0 m [ PP 3. m 0 m
toni 36 0 m 0 ouT m [ PP 3. m 0 m
tpLHs 87 GND IN " ouT " Hto Qu " 30 "
tprLs 88 ouT H to Qn 35
toLha 89 out Hto O n 35
torLa 90 out Hto O n 30

See footnotes at end of device type 08.
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TABLE lll. Group A inspection for device type 08 - Continued.

Terminal conditions (pins not designated may be high = 2.0 V; or low < 0.7 V; or open).
5 6

MIL-STD- | Cases E, F 1 2 3 4 7 8 9 10 11 12 13 14 15 16 | Measured Limits Unit
Subgroup | Symbol 883 Cases 2, X 2 3 4 5 7 8 9 10 12 13 14 15 17 18 19 20 terminal
method Test no. Shift CLK E F G H 6 u GND Qu Serial A B C D CLK | Vce Min | Max
Load INP INHB
10 fumax 91 20 MHz
Tc=125°C

tpLHs 3003 92 5 52 ns
tpHLs See 93 [ " "
teLus fig. 11 94

tonis 95 m m m
tpLra 96 Same tests and terminal conditions as subgroup 9, except T¢ = 125°C. 58

teHL1 97 m

tpLHL 98 m m m
tpHLL 99

teLHs 100 m 39 m
teris 101 m 26 m
[ 102 46

tpHLa 103 w 39 m

11 Same tests, terminal conditions, and limits as subgroup 10, except Tc = -55°C.
Tc=-55°C
NOTES:

2/ A=25VandB=04V.

3/ Output voltages shall be either:

(@) H=2.5V minimum and L = 0.4 V maximum when using a high speed checker double comparator or,
(b) H=1.5V and L <1.5 V when using a high speed checker single comparator.

4/ fuax minimum limit specified is the frequency of the clock input pulse. The output frequency
shall be one-half of the input clock frequency. The input frequency on the serial shall be one-half

of the clock input frequency and the serial shall be shifted such that the serial tand { are coincident
with the clock {, but may be offset sufficiently to assure adequate tserur and thop. Rise and fall times <

6 ns. Input peak voltage 3 to 5 volts.

1/ 1 limits (mA) min/max values for circuit shown:

Parameter Terminal A C F
lig CLK, CLK/INHIB | -.001/-.150 -.12/-.38 -.005/-.72
lie A,B,C,D, -.120/-.360 -.12/-.38 -.12/-.38
E,F,.G,H
S/IN -.100/-.340 -.12/-.38 -.12/-.38
liz S/L -.001/-.150 -.36/-1.08 -.005/-.72
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Terminal conditions (pins not designated may be high = 2.0 V; or low < 0.7 V; or open).

TABLE Ill. Group A inspection for device type 09- Continued.

MIL-STD- | Cases E,F 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Test Limits
Subgroup | Symbol 883 Cases 2,X 2 3 4 5 7 8 9 10 12 13 14 15 17 18 19 20 | Measured Unit
method Test no. Ser. in A B C D CLK CLK GND CLR E F G Qn H Shift | Vee terminal Min Max
INHB load
1 Von 3006 1 0.7V 1 GND -4mA | 20V | 0.7V 45V Qn 25 \%
Tc=25°C
Vou 3007 2 0.7V 1 4 mA 07V | 0.7V Qn 0.4
Vic 3 -18 mA S/IN -1.5
4 -18 mA " " A " "
5 -18 mA B
6 -18 mA C
7 -18 mA " " D " "
8 -18 mA CLK INHB
9 -18 mA " " CLK " "
10 " -18 mA " CLR " "
11 -18 mA E
12 " -18 mA " F " "
13 -18 mA G
14 -18 mA H
15 " -18 mA " Shift load " "
lis 3009 16 0.4V 55V S/IN -.100 | -.340 mA
17 04V " GND " A " " "
18 04V " " " B " " "
19 04V C
20 04V " " " D " " "
lia 21 04V CLKINHB | -.001 | -.150
lia 22 04V CLK -.001 | -.150
lia 23 " 04V " CLR -.001 | -.150 "
lis 24 0.4V GND E -.100 | -.340
25 " 04V " " F " " "
26 " 04V " " G " " "
27 0.4V H
liz 28 0.4V Shift load | -.001 | -.150
lin1 3010 29 27V S/IN 20 pA
30 27V A " "
31 27V " " B " "
32 27V C
33 27V D
34 27V " " CLK INHB " "
35 27V CLK
36 " 27V " CLR " "
37 " 27V " E " "
38 27V F
39 " 27V " G " "
40 27V H
41 27V Shift load

See footnotes at end of device types 09

390€/0TS8€-N-TIN



16

Terminal conditions (pins not designated may be high = 2.0 V; or low < 0.7 V; or open).

TABLE Ill. Group A inspection for device type 09- Continued.

Subgroup

Symbol

MIL-STD-
883
method

Cases E,F

2

3

4

5

6

7

8

9

10

11

12

13

14

15

Cases 2,X

3

4

5

7

8

9

10

12

13

14

15

17

18

19

Test no.

A

B

C

D

CLK
INHB

CLK

GND

CLR

E

F

G

Qu

Shift
load

Measured
terminal

Test Limits

Min

Max

Unit

1
Tc=25°C

IIH2

3010

42

GND

S/IN

0.1

mA

43

55V

A

B

55V

C

55V

D

55V

CLK INHB

55V

CLK

CLR

55V

E

55V

F

55V

G

55V

H

55V

Shift load

IOS

3011

GND

GND

55V

GND

Qn

-15

-100

lec

3005

56

4.5

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

Vee

38

2

Same tests, terminal conditions, and limits as subgroup 1, except Tc = 125°

C and V,

\c tests are omitted.

3

Same tests, terminal conditions, and limits as subgroup 1, except Tc = -55° C and V¢ tests ar

e omitted.

72
Tc=25°C

Truth
table
test

3014

57

B

58

B

A

B

A

B

B

GND

50V

Ijr|r

A

>|W(>|W|>|W|>W|>|W|(>|w|>w|>w >|w

I|I|I(r|r|Z|Z|r ||| (|

Same tests, terminal conditions, and limits as subgroup 7, except Tc = 125° C and -55°C.

See footnotes at end of device types 09.
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TABLE Ill. Group A inspection for device type 09- Continued.
Terminal conditions (pins not designated may be high = 2.0 V; or low £ 0.7 V; or open).

86

MIL-STD- | Cases E,F 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Test Limits
Subgroup | Symbol 883 Cases 2,X 2 3 4 5 7 8 9 10 12 13 14 15 17 18 19 20 Measured Unit
method Test no. Ser. in A B C D CLK CLK GND CLR E F G Qu H Shift Vee terminal Min Max
INHB load
- 9 %’5(: fvax 3003 76 GND IN GND | 5.0V ouT IN GND 5.0V | CLKto Q4 25 MHz
C =
tpHLs See 77 " IN " " CLR to Qu 5 40 ns
fig. 12 " " " .|
tpLHa 78 GND IN " 50V " IN GND " CLR to Qn " 31 ns
tprLL 79 GND IN " 50V " IN GND " CLR to Qy " 35 ns
10 fMAX 20 MHz
tors Same tests and terminal as subgroup 9, except Tc = 125°C. 5 52 ns
tpLHL 5 40 ns
tprLa 5 46 ns
11 Same tests, terminal conditions, and limits as subgroup 10, except T¢ = -55°C.
NOTES:
1/ Apply ——— 2.5V minimum, 5.5 V maximum to clock input prior to test.

[

2/ A=25VandB =04V.
3/ Output voltages shall be either:

a. H=2.5V minimum and L = 0.4 V maximum when using a high speed checker double comparator or,
b. H=1.5V and L <1.5 V when using a high speed checker single comparator.

4/ fuax minimum limit specified is the frequency of the clock input pulse. The output frequency
shall be one-half of the input clock frequency. The input frequency on the "H" shall be one-half
of the clock input frequency and the "H" shall be shifted such that the "H" 1 and | are coincident

with the clock {. Rise and fall times <6 ns. Input peak voltage 3 to 5 volts.
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5. PACKAGING

5.1 Packaging requirements. For acquisition purposes, the packaging requirements shall be as specified in the
contract or order (see 6.2). When actual packaging of materiel is to be performed by DoD personnel, these
personnel need to contact the responsible packaging activity to ascertain requisite packaging requirements.
Packaging requirements are maintained by the Inventory Control Point's packaging activity within the Military
Department of Defense Agency, or within the Military Department's system Command. Packaging data retrieval is
available from the managing Military Department's or Defense Agency's automated packaging files, CD-ROM
products, or by contacting the responsible packaging activity.

6. NOTES

(This section contains information of a general or explanatory nature which may be helpful, but is not
mandatory.)

6.1 Intended use. Microcircuits conforming to this specification are intended for original equipment design
applications and logistic support of existing equipment.

6.2 Acquisition requirements. Acquisition documents should specify the following:

a. Title, number, and date of the specification.
b. Complete part number (see 1.2).

c. Requirements for delivery of one copy of the quality conformance inspection data pertinent to the device
inspection lot to be supplied with each shipment by the device manufacturer, if applicable.

d. Requirements for certificate of compliance, if applicable.

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

f.  Requirements for failure analysis (including required test condition of method 5003 of MIL-STD-883),
corrective action, and reporting of results, if applicable.

g. Requirements for product assurance options.

h. Requirements for special carriers, lead lengths, or lead forming, if applicable. These requirements should
not affect the part number. Unless otherwise specified, these requirements will not apply to direct
purchase by or direct shipment to the Government.

i Requirements for "JAN" marking.

6.3 Superseding information. The requirements of MIL-M-38510 have been superseded to take advantage of the
available Qualified Manufacturer Listing (QML) system provided by MIL-PRF-38535. Previous references to MIL-M-
38510 in this document have been replaced by appropriate references to MIL-PRF-38535. All technical requirements
now consist of this specification and MIL-PRF-38535. The MIL-M-38510 specification sheet number and PIN have
been retained to avoid adversely impacting existing government logistics systems and contractor's parts lists.

6.4 Qualification. With respect to products requiring qualification, awards will be made only for products which
are, at the time of award of contract, qualified for inclusion in Qualified Manufacturers List QML-38535 whether or not
such products have actually been so listed by that date. The attention of the contractors is called to these
requirements, and manufacturers are urged to arrange to have the products that they propose to offer to the Federal
Government tested for qualification in order that they may be eligible to be awarded contracts or purchase orders for
the products covered by this specification. Information pertaining to qualification of products may be obtained from
DSCC-VQ, 3990 E. Broad Street, Columbus, Ohio 43123-1199.
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6.5 Abbreviations, symbols, and definitions. The abbreviations, symbols, and definitions used herein are defined
in MIL-PRF-38535, MIL-HDBK-1331, and as follows:

Ground zero voltage potential
Current flowing into an input terminal
Input clamp voltage

Voltage level at an input terminal

6.6 Logistic support. Lead materials and finishes (see 3.4) are interchangeable. Unless otherwise specified,
microcircuits acquired for Government logistic support will be acquired to device class B (see 1.2.2), lead material
and finish A (see 3.4). Longer length leads and lead forming should not affect the part number.

6.7 Substitutability. The cross-reference information below is presented for the convenience of users.
Microcircuits covered by this specification will functionally replace the listed 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 should 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-PRF-38535.
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Military Company Generic
dg/\gge Texas Signetics | Raytheon Advanced Fairch_ild Motorola, Natior_mal In?yl::)s;ry
Instruments Corp. Company Micro Semi- Inc. Semi-
Devices | conductor conductor

01, circuit-- A B C D E F G 54LS194A
02, circuit-- A B C D E F G 54LS195A
03, circuit-- A B C D E 54LS95B
04, circuit-- A B 54L.S96
05, circuit-- A B G C E F D 54L.S164
06, circuit-- A C B D E 54LS295B
07, circuit-- A B C D 54LS395A
08, circuit-- A C F 54LS165A
09, circuit-- A F 54L.S166

6.6 Change from previous issue. Asterisks are not used in this revision to identify changes with respect to the

previous issue, due to the extensiveness of the changes.

Custodians: Preparing activity:
Army - CR DLA - CC
Navy - EC
Air Force - 11
DLA -CC (Project 5962-1960)

Review activities:
Army — SM
Navy - AS, CG, MC, SH, TD
Air Force - 03, 19, 99
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