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MIL-M-38510/9E

8 February 2005
SUPERSEDING
MIL-M-38510/9D

4 June 1980
MIL-M-0038510/9B
15 October 1973

MILITARY SPECIFICATION

MICROCIRCUITS, DIGITAL, BIPOLAR TTL, SHIFT REGISTERS, MONOLITHIC SILICON

Inactive for new design after 7 September 1995.

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

The requirements for acquiring the product herein shall consist of this specification sheet and MIL-PRF 38535

1. SCOPE

1.1 Scope. This specification covers the detail requirements for monolithic silicon, TTL, shift register
microcircuits. Two product assurance classes and a choice of case outlines and lead finishes are provided for each

type 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superseded by MIL-PRF-38535, (see 6.4).

1.2 Part or Identifying Number (PIN). The PIN is in accordance with MIL-PRF-38535 and as specified herein.

1.2.1 Device types. The device types are as follows:

Device type Circuit
01 4 bit right shift, left shift register
02 5 bit shift register
03 8 bit parallel out serial shift register
04 8 bit parallel load shift register
05 4 bit bidirectional shift register
06 4 bit parallel access shift register

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

1.2.3 Case outlines. The case outlines are as designated in MIL-STD-1835 and as follows:

Outline letter Descriptive designator Terminals Package style
A GDFP5-F14 or CDFP6-F14 14 Flat pack
B GDFP4-14 14 Flat pack
C GDIP1-T14 or CDIP2-T14 14 Dual-in-line
D GDFP1-F14 or CDFP2-F14 14 Flat pack
E GDIP1-T16 or CDIP2-T16 16 Dual-in-line
F GDFP2-F16 or CDFP3-F16 16 Flat-pack

Comments, suggestions, or questions on this document should be addressed to: Commander, Defense
Supply Center Columbus, ATTN: DSCC-VAS, P. O. Box 3990, Columbus, OH 43218-3990, or emailed to
bipolar@dscc.dla.mil. Since contact information can change, you may want to verify the currency of this
address information using the ASSIST Online database at http://assist.daps.dla.mil.

AMSC N/A FSC 5962


http://assist.daps.dla.mil
mailto:bipolar@dscc.dla.mil

MIL-M-38510/9E

1.3 Absolute maximum ratings.

Supply voltage range (Vce) «oooevvoereieeiiiicee e -0.5Vdcto+7.0Vdc
Input voltage range .........ccoouieiiiiiiiiice e -1.5Vdcat-12mAto +5.5V dc
Storage temperature range ..........ccccceeeeeiiiiiiiiiee e -65°C to +150°C
Maximum power dissipation per register, Pp 1/

Device type 01 422 mW dc

Device type 02 400 mW dc

Device type 03 322 mW dc

Device type 04 372 mW dc

Device type 05 360 mW dc

Device type 06 372 mW dc
Lead temperature (soldering 10 seconds) ..........ccccceeeeeeeeinnnneen. 300°C
Thermal resistance, junction-to-case (0yc)........ccccoveevirennercnenne (See MIL-STD-1835)
Junction temperature (Ty) 2/ ..c.ooeiiiiiiee e 175°C

1.4 Recommended operating conditions.

SUPPIY VOIRAGE (VGE) vvvrermrereeimiieeeaiiie e e e e e eeee e 4.5V dc minimum to 5.5 V dc maximum
Minimum high level input voltage ...........cccccciiiiiii 2.0Vdc
Maximum low level input voltage ............ccccceiiiiiii, 0.8Vdc
Case operating temperature range (Tc ) ccvoovvveeeriiieniieee e -55°C to 125°C
Fan out
Device types 01, 02, 04, 05, and 06
High [0giC leVel .......ccviiiiiiiiiiiee e 20
LOW I0QIC IEVEI ..eveeiiceeeee e 10
Device type 03
High logic [evel ... 10
Low logiC leVel .......cooiiiiiiiiiii e 5

Device type 01
Low level setup time at mode control

with respect to clock 1 input ........ccccoocieiiiiiiiiiiice, 35 ns minimum
High level setup time at mode control

with respect to clock 2 input ... 35 ns minimum
Low level setup time at mode control

with respect to clock 2 input ...........oooeeiieiii 10 ns minimum
High level setup time at mode control

with respect to clock 1 input ... 10 ns minimum
Width of clock puUISE ......ccoeviiiiiiii e 20 ns minimum
Setup time required at serial A, B, C, D inputs ................... 20 ns minimum
Hold time required at serial A, B, C, D inputs .............cc...... 5 ns minimum

Device type 02
Minimum clock pulse width .........ccoooeiiiiiiiii, 35 ns maximum
Minimum clear pulse width ........ccoooiiiiiiiiie, 30 ns maximum
Minimum preset pulse width ..., 30 ns maximum
Serial input setup time ..........ccccoiiii e 30 ns minimum
Serial input hold time ..o 0 ns minimum
Device type 03

Minimum clock pulse width ...........cccocoiiiiie 30 ns maximum
Minimum clear pulse width ........ccooiiiiiiiiii, 50 ns maximum
Serial setup time ........ooviiiiii e 15 ns minimum
Serial hold time .......oooiiii e 10 ns maximum

1/ Must withstand the added Pp due to short circuit condition (e.g. los) at one output for 5 seconds duration.
2/ Maximum junction temperature should not be exceeded except in accordance with allowable short
duration burn-in screening condition in accordance with MIL-PRF-38535.
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Device type 04

Width of clock input pulse ..o 20 ns minimum
Width of load input pulSe ........cccceeviiiiiiiiiie e 25 ns minimum
Clock enable setup time ..........ccooeieiiiiiiiii e 30 ns minimum
Parallel input setup time ........ccooiiiiiiiiie 10 ns minimum
Serial input setup time .........cccooieiiiiiii e 35 ns minimum
Shift setup time ....eeveeiiiii e 45 ns minimum
Hold time at serial input ..o, 0 ns maximum

Hold time at parallel input ..., 25 ns maximum

Device type 05

Width of clock input pulSe ..........ccoocveiiiiiiiii e 20 ns minimum
Width of clear input pulsSe ..........ccooeiiiiiiiiniie e 20 ns minimum
Data input setup time ..........ccccoiiiiiii e 20 ns minimum
Clear input setup time ........cccooiiiiiiii e, 25 ns minimum
Hold time at any input .........ccooieiiiiii e 7 ns minimum

Mode control setup time ......cccooeiiiiiiicn 30 ns minimum

Device type 06

Width of clock input pulSe .........cccooveeviiiiiiie e 16 ns minimum
Width of clear input pulse ..........cccooiiiiiiiiee 12 ns minimum
Shift load input setup time ... 32 ns minimum
Data input setup time ..........ccccoiiiiiiii e 25 ns minimum
Clear input setup time ........occooiiiiiiiiieee e, 25 ns minimum
Shift load release time ..........cccccoviiiiiiii e 10 ns maximum
Data hold time ... 0 ns minimum

2.0 APPLICABLE DOCUMENT

2.1 General. The documents listed in this section are specified in sections 3, 4, or 5 of this specification.
This section does not include documents cited in other sections of this specification or recommended for
additional information or as examples. While every effort has been made to ensure the completeness of this
list, document users are cautioned that they must meet all specified requirements of documents cited in
sections 3, 4, or 5 of this specification, whether or not they are listed.

2.2 Government documents.

2.2.1 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 are those cited in the
solicitation or contract.

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

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

(Copies of these documents are available online at http://assist.daps.dla.mil/quicksearch/ or
http://assist.daps.dla.mil or from the Standardization Document Order Desk, 700 Robbins Avenue, Building 4D,
Philadelphia, PA 19111-5094.)

2.3 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 6.3).

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

3.3.2 Truth tables and timing diagrams. 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 circuit. The schematic circuit shall be maintained by the manufacturer and made available to the
qualifying activity and the preparing activity upon request.

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

3.4 Lead material and finish. 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 1
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 IIl.

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 5 (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 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 1l, 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.
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TABLE |. Electrical performance characteristics.

Conditions Device Limits
Test Symbol -55°C < Te < +125°C type Min Max Unit
unless otherwise specified
High-level Vo Vec=4.5V,Vin=2.0V, 02, 03 2.4 \Y
output voltage lon = -400 pA
Vec=4.5V,Vn=20V, 01, 04 2.4 \%
lon =-800 pA 05, 06
Low-level VoL Vec=4.5V, loL =16 mA, 01, 02, 04 0.4 \Y
output voltage Vn=0.8V 05, 06
Vec=4.5V,Vn=0.8Y, 03 0.4 \Y,
|o|_ =8 mA
High level input voltage ViH Vec =45V All 2.0 V
Low level input voltage ViL Vec=4.5V All 0.8 \%
Input clamp voltage Vic Vec =45V, INn=-12 mA, All -1.5 \%
Tc=25°C
High level input current liH1 Vec =55V, Vn=24V 01 40 pA
at any input except liH2 Vece=55V,ViNn=55V 01 100 pA
mode control
High level input current liH3 Vec =55V, Vn=24V 01 80 pA
at mode control liHa Vec =55V, Vin=55V 01 200 LA
High level input current liH1 Vec =55V, Vn=24V 02 40 pA
at any input except liH2 Vec=5.5V,Vn=55V 02 100 pA
preset
High level input current lins Vec=55V,Vn=24V 02 200 pA
at preset liHa Vec=55V,Vn=55V 02 500 pA
High level input current liH1 Vee =55V, Vn=24V 03 40 pA
at any input except li2 Vee=55V,Vn=55V 03 100 pA
clear
High level input current I3 Vec=55V,Vn=24V 03 80 pA
at clear ling Vec=55V,Vn=55V 03 200 pA
High level input current liH1 Vec=55V,Vn=24V 04 40 pA
other than load input liH2 Vee=56.5V,Vn=55V 04 100 pA
High level input current I3 Vec=55V,Vn=24V 04 120 uA
load input liH4 Vec=55V,Vn=55V 04 300 pA
High level input current liH1 Vee =55V, Vn=24V 05, 06 40 pA
|IH2 Vcc =55 V, V|N =55V 05, 06 100 HA
Low level input current liLq Vee=55V,Vn=04V 01 -0.4 -1.6 mA

at any input except
mode control

See footnotes at end of table.
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Conditions Device Limits
Test Symbol -55°C < Tg < +125°C type
unless otherwise specified

Low level input current liL2 Vee=55V,Vn=04V 01 -0.8 -3.2 mA
at mode control

Low level input current liLq Vee=55V,Vn=04V 02 -0.7 -1.6 mA
at any input except
preset

Low level input current li2 Vee=55V,Vn=04V 02 -3.0 -8.0 mA
at preset

Low level input current liL1 Vec=55V,Vn=04V 03 -04 -1.6 mA
at any input except
clear

Low level input current li2 Vee=55V,Vn=04V 03 -0.7 -2.6 mA
at clear

Low level input current liL1 Vec=55V,Vn=04V 04 -1.2 -3.9 mA
load input

Low level input current liL2 Vee=55V,Vn=04V 04 -04 -1.3 mA
other than clock and
load input

Low level input current liLs Vee=55V,Vn=04V 04 -0.4 -1.6 mA
clock input

Low level input current liLe Vee=55V,Vn=04V 05 -04 -1.3 mA
other than S0, S1 and
clock input

Low level input current liLo Vee=55V,Vn=04V 05 -0.4 -1.6 mA
S0 and S1 input

Low level input current liLs Vee=55V,Vn=04V 05 -0.7 -1.6 mA
clock input

Low level input current liL1 Vece=55V,Vn=04V 06 -04 -1.3 mA
at clear input

Low level input current liLo Vee=55V,Vn=04V 06 -0.4 -1.6 mA
other than clear and
clock inputs

Low level input current liLs Vec=55V,Vn=04V 06 -0.7 -1.6 mA
at clock input

Short-circuit output los Vec =55V a/ 01 -18 -57 mA
current 02, 05, 06 -20 -57

03 -10 -27.5
04 -20 -55

See footnotes at end of table.
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Conditions Device Limits
Test Symbol -55°C < Tc < +125°C type
unless otherwise specified
Supply current lcc Vec =55V 2/ 01 72 mA
02 68
04, 05, 06 63
Supply current |cc1 Vcc =55 V, VIN(CLOCK) =04V 03 44 mA
2/
|CCZ Vcc =55 V, VIN(CLOCK) =24V 03 54 mA
2/
Maximum shift frequency fmax Vee =5.0V, CL =50 pF £10% 01 16 MHz
R =400 Q 5%
Propagation delay time, teLH (See figure 4) 10 42 ns
low to high level from clock 1
or clock 2 to outputs
Propagation delay time, trHL 10 49 ns
high to low level from clock 1
or clock 2 to outputs
Maximum clock frequency fumax Vee =5.0V, CL =50 pF +10% 02 7 MHz
RL =400 Q 5%
Propagation delay time, teLH1 (See figure 5) 8 56 ns
low to high level from clock
to output
Propagation delay time, tPHLA 8 56 ns
high to low level from clock
to output
Propagation delay time, tpLH2 8 59 ns
low to high level from preset
to output
Propagation delay time, tPHL3 8 77 ns
high to low level from clear
to output
Maximum clock frequency fmax Veec =5.0V, CL=50 pF £10% 03 18 MHz
R =800 Q +5%
Propagation delay time, tPHLA (See figure 6) 12 63 ns
high to low level, clear input
to Q outputs
Propagation delay time, tpHL2 10 52 ns
high to low level, clock input
to Q outputs
Propagation delay time, tpLHz 10 42 ns

low to high level, clock input
to Q outputs

See footnotes at end of table.
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Test

Symbol

Conditions
-55°C < T¢ < +125°C
unless otherwise specified

Device
type

Limits

Maximum clock frequency

fuax

Propagation delay time,
low to high level, load input
to any output

tpLH1

Propagation delay time,
high to low level, load input
to any output

teHL1

Propagation delay time,
low to high level, clock input
to any output

tpLH2

Propagation delay time,
high to low level, clock input
to any output

tPHL2

Propagation delay time,
low to high level, H input
to Qu output

tpLHs

Propagation delay time,
high to low level, H input
to Qu output

teHL3

Propagation delay time,
low to high level, H input

to QH output

tPLHa

Propagation delay time,
high to low level, H input

to QH output

trHL4

Vee =5.0V, CL =50 pF £10%
RL =400 Q £5%
(See figure 7)

04

14

MHz

10

40

ns

11

60

ns

37

ns

10

47

ns

27

ns

11

54

ns

10

41

ns

10

41

ns

Maximum clock frequency

fuax

Propagation delay time,
high to low level, output
from clear

teHL1

Propagation delay time,
low to high level output
from clock

tPLH2

Propagation delay time,
high to low level output
from clock

tPHL2

Veec =5.0V, CL=50 pF £10%
R =400 Q +5%
(See figure 8)

05

18

MHz

48

ns

36

ns

44

ns

See footnotes at end of table.
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Conditions Device Limits
Test Symbol -55°C < Tc < +125°C type
unless otherwise specified
Maximum clock frequency fmax Veec =5.0V, CL=50 pF £10% 06 24 MHz
RL =400 Q £5%
Propagation delay time, tPHLA (See figure 9) 7 34 ns
high to low level output
from clear
Propagation delay time, teLHz 7 28 ns
high to low level output
from clock
Propagation delay time, teHL2 7 34 ns
low to high level output
from clock

1/ Not more than one output should be shorted at a time.

2/ Device type:

01 - With the outputs open, mode control at 4.5 V, clock pulse applied to both clock inputs, Icc is measured
immediately after the application of the clock pulse.

02 - With the outputs open, presets at 4.5V, Icc is measured with the clock at ground and again with the

clock at4.5V.

03 - lcc is measured with outputs open, serial inputs grounded, and a momentary ground, then 4.5V

applied to clear.
04 - With the outputs open, serial at ground, clock, clock inhibit, and parallel inputs at 4.5 V, Icc is

measured by applying momentary ground, then 4.5 V to shift load prior to measurement.

05 - With all outputs open, inputs A thru D grounded, 5.5. V applied to S0, S1, clear, and the serial inputs,
Icc is tested by applying clock pulse.

06 - With the outputs open, clear at 5.5V, shift load, J, K , and data inputs grounded, Icc is measured by

applying clock pulse.




MIL-M-38510/9E

TABLE Il. Electrical test requirements.

Subgroups (see table Ill)
MIL-PRF-38535 Class S Class B
Test requirement Devices Devices
Interim electrical parameters 1 1
Final electrical test parameters 1%,2,3,7, 1% 2, 3,
9, 10, 11 7,9
Group A test requirements 1,2,3,7,8, 1,2,3,7,8
9,10, 11 9,10, 11
Group B electrical test parameters 1,2,3,7,8, 1,2,3
when using the method 5005 QCI option 9,10, 11 7,9
Group C end point electrical parameters 1’92’1%’ 71’18’ 1,2,3
Group D end point electrical parameters 1,2,3 1,2, 3

*PDA applies to subgroup 1 (see 4.3c.).

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 Ill 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 inspection. Methods of inspection shall be as specified in the appropriate tables and as follows:

4.5.1 Voltage and current. All voltages given are referenced to the microcircuit ground terminal. Currents given
are conventional current and positive when flowing into the referenced terminal.
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DEVICE TYPE 01

CASES A,B AND D
OUTPUTS
AL

o=
¥ =

[ =)
oJ

[
Vee 0p 0 Qg

D

®

L /2y cLock 1
R-SHIFT

| cLoc
(@) C-shtr

r

O |

o
o o
—
L—j

J—SERIAL INPUT

Ul A B C M
T T T T
OOOO®E E O
SERIAL INPUT INPUT INPUT INPUT MODE GND
INPUT A B C D CONTROL

DEVICE TYPE 02
CASES E AND F

OUTPUTS OUTPUTS
— SERIAL
CLEAR Q4 Qp Q¢ g@ND Qp  Qp INPUT

= = lw]

16(115]114[ |13 |12 11{]10]|] 9

| 1 | | | I

£ 0p 0g Qg O 035

- =S

o W

= - w

X w4

o um

S g3

=) A B C D E aw

- | | | | I

1 2 3 4 5 6 7 8
CLoOcKkA B € Vcc D E PRESET
ENABLE

PRESETS PRESETS

CASE C

OUTPUTS
Vee @p O 0¢ Qp

|14 13]]12 |11 llD |8
I

1 I I I
QA DB DC QD CR CL

CLOCK 2
L-SHIFT

CLOCK 1
WO |R-SHIFT

A B C
| | |
|1 210]3 |4 |5 6 |7
SERIALA B C D MODE GND
INPUT “————~—CONTROL
INPUTS

DEVICE TYPE 03

CASES A,B,C AND D

OUTPUTS

f—%
Vee @4 Qg O  QgcLearcLOCK
|14 13]112 |11 llD 9 IB

0y Og OfF O

B
HSERIAL INPUT

LEARO

(& ]
B —A CLOCK
B 0a Qg Q¢ 0Op
1 2 3 4 5 6 7
A B Qp Qg Q¢ Qp GND
W_J \—Y—J
SERIAL INPUTS
INPUTS

DEVICE TYPE 04

CASES E AND F

PARALLEL
INPUTS
cLock SERIAL OUTPUT
VCC iNntBIT D C B IN  ay
16, 15((14 13, 12| 11/ |10 9,
CLOCK D C B A SERIAL
INHIBIT N
CLOCK
INHIBIT ay
cLock E F G H Oy
1 2113(14([5]||6]]|7 8
SHIFTCLOCK E F G H OUTPUT GND
/LOAD Ty
PARALLEL
INPUTS

Figure 1. Terminal connections.
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DEVICE TYPE 06§
CASES E AND F

OUTPUT

f—%
Vee 0a 0 O¢ Opcrock s so
|16| 15](14]1]13 |12 11|10 9,

b | [ [ 1 |

Qn 0 Og 0p CLOCK SI

CLEAR SO

R A B C D L
L T ]
|1|2 3 4|5 6 7 8,
CLEARSHIFTA B C D SHIFT GND
RIGHT “———~—— LEFT

SERIAL PARALLEL SERIAL
INPUT INPUTS INPUT

DEVICE TYPE 06
CASES E AND F

0UTPUT
p — SHIFT/
Vce Oy 0 O¢ QOp Qp cLocK LOAD

|16| 15]]14 13'12 11(]10 9,

0p 0g Og 0p qpCLOCK
SHIFT/
CLEAR oD
J K A B ¢C D
| 1| 211314 | 5(le|]|7 8|
CLEAR J K A B C D GND
\_Y_JK_Y_J
SERIAL PARALLEL
INPUTS INPUTS

Figure 1. Terminal connections - Continued.
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Device type 01

INPUTS OUTPUTS
MODE CLOCKS SERIAL PARALLEL Qa Qp Qc Qp
CONTROL| 2 (L) | 1(R) A B C D

H H X X X X X X Qao Qgo Qco Qoo
H 1 X X a b c d a b c d
H 3 X X Q" | Qc' | Qpf d Qen | Qcn | Qon d
L L H X X X X X Qao Qgo Qco Qoo
L X l H X X X X H | Qan | Qe | Qcn
L X { L X X X X L Qan | QBn | Qcn
A L L X X X X X Qao Qgo Qco Qpo
! L L X X X X X Qao | Qo | Qco | Qpo
\: L H X X X X X | Qao | Qo | Qco | Qoo
1 H L X X X X X Qao | Qeo | Qco | Qoo
1 H H X X X X X | Qao | Qo | Qco | Qpo

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

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

{ = transition from high to low level, T = transition from low to high level

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

Qno, Qeo, Qco, Qoo = the 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 | transition of the
clock.

Device type 02

INPUTS OUTPUTS
CLEAR | PRESET PRESET CLOCK | SERIAL | Qs | Qg | Qc | Qb | Qe
ENABLE | A | B | C | D | E
L L X | X[ X ]| X|X X X L L L L L
L X LlL|L]|L|L X X L L L L
H H H|H|H|H|H X X H|H]|H
H H LlL|L]|L|L L X Qao | Qo | Qco | Qoo | Qeo
H H H|L|H|L|H L X H |Qg| H |Qp | H
H L X | X | X | X]| X L X Qao | Qo | Qco | Qoo | Qo
H L X | X | X | X]|X 0 H H | Qan | Qen | Qcn | Qon
L X | X | X | X | X 0 L L | Qan | Qan | Qcn | QD

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

Qno, Qsgo, 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.

Figure 2. Truth tables and timing diagrams.
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Device type 03

INPUTS OUTPUTS
CLEAR | CLOCK A B Qa | Qg... | .QnH
L X X X L L L
L X X | Qao | Qgo | Qno
H ) H H H | Qan | Qen
H 0 L X L | Qan | Qen
H T X L L Qan Qan

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

X = irrelevant (any input including transitions),

T = transition from low to high level

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

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

Device type 04

INPUTS INTERNAL
SHIFT/ | CLOCK | CLOCK | SERIAL | PARALLEL | OUTPUTS | OUTPUT
LOAD | INHIBIT A....H Qa Qs QH
L X X X a....h a b h
H L L X X Qao | Qro QHo
H L 0 H X H Qan Qan
H L 0 L X L Qan Qcn
H H 0 X X Quo | Qg Qro
H = high level (steady state), L = low level (steady state),

X =irrelevant

—

any input including transitions),

T = transition from low to high level
a....h=the level of steady state input at inputs A thru H, respectively.
Qno, Qgo, Qro = the level of Qa, Qg, or Qn, 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.

Figure 2. Truth tables and timing diagrams — Continued.
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Device type 05

INPUTS OUTPUTS
CLEAR MODE CLOCK SERIAL PARALLEL Qr | Q8 | Q¢ | Qp
S1 S0 LEFT | RIGHT | A B C D
L X X X X X X X X X L L L
H X X L X X X | X | X | X | Qa | Qgo | Qco | Qoo
H H H 0 X X a b c d b c d
H L H 0 X H X | X | X | X Qan | Qsn | Qcn
H L H 1 X L X X X X Qan | QBn | Qcn
H H L 0 H X X X X X Qgn | Qcn | Qon H
H H L 0 L X X X X X Qgn | Qcn | Qon L
H L L X X X X X X X Qao | Qeo | Qco | Qoo
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.
Quno, Qgo, Qco, Qoo = the 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, before the most recent T transition of the

clock.
Device type 06
INPUTS OUTPUTS
CLEAR | SHIFT/ | CLOCK SERIAL PARALLEL Qa Qg Qc Qp 0
LOAD J K A B C D
L X X X X X X X X L L
H L 0 X X a b c d a b c d
H H L X X X X X X | Qao | Qo | Qco | Qoo | Qoo
H H 1 L H X X X X Qao | Qao | Qen | Qcn | Qen
H H 0 L L X X X X L Qan | Qgn | Qcn | Qen
H H 0 H H X X X X H Qan | Qgn | Qcn | Qen
H H T H L X X X X aAn Qan QBn Qcn 6Cn

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, Qgo, Qco, Qoo = the 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, before the most recent T transition of the

clock.

1

5

Figure 2. Truth tables and timing diagrams — Continued.
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Device type 01

Positive logic: Mode control = L for right shift.
Mode control = H for left shift or parallel load.

Transfer of information to the output pins occurs when the clock input goes from a logical H to a

logical L.
Device type 02
Positive logic: Low input of clear sets all outputs to logical L.

Clear input is independent of clock.
Preset is independent of the clock or clear inputs

The flip-flops may be independently set to the logical H state by applying a logical H to both the preset input of the
specific flip-flop and the common preset input.

Transfer of information to the output pins occurs when the clock input goes from a logical L to a logical H.
The clear input shall be a logical H and the preset input shall be at a logical L when clocking occurs.

The proper information shall appear at the R-S inputs of each flip-flop prior to the rising edge of the clock input
voltage waveform.

1 2 3 4 5 6 11 12 13 14 15 16 17 18 19 20 21 22
CLOCK PULSE l l

SERIAL INPUT l l

"

OUTPUT A | .

7

—
—
OUTPUT B [ ] P
—
—
—

4

QUTPUT C .

7

QUTPUT D .

"

OUTPUT E .

"

SYNCHRONOUS OPERATIONS

Figure 2. Truth tables and timing diagrams — Continued.
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PRESET

PULSE

PRESET A

PULSE

PRESET B-D

PULSES

MIL-M-38510/9E

M

M

1 2 3 4 5 6 7 8 9 10

CLOCK PULSE l l l l l

OUTPUT

OUTPUT

OUTPUT

OUTPUT

OUTPUT

Al [ 1

B [ 1 [

c [ 1 [
D 1 | L
E [ L L

ASYNCHRONOUS OPERATION

DEVICE TYPE 02

TYPICAL INPUT/OUTPUT VOLTAGE WAVEFORMS

NOTE: INPUTS NOT SHOWN ARE HELD AT LOGIC LEVEL "L".
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Device type 03
SERIAL INPUTS A and B

INPUTS at t, OUTPUT at t, + 1
A B Qa
H H H
L H L
H L L
L L L

Positive logic: th = bit time before clock pulse.

t, + 1 = bit time after clock pulse.

Data at the serial inputs may be changed while the clock is high, but only information meeting the
setup requirements will be entered. Clocking occurs on the low to high level transition of the clock
input.

The clear input is asynchronous. Low level at clear input sets all outputs to logical low.

TYPICAL CLEAR,INHIBIT,SHIFT,CLEAR AND INHIBIT SEQUENCES

CLEAR | ] ||
S N R D
SERIAL
INPUTS
B_ | ]
cLOCK | | | | | | |

(0a ] | L] |

1 |
[ |
1 '

-

Qg |

| |
| |
' '
- —

Qc

O . L[ |

o ] [ L1

O ] [

% ___] [
I_i

LOH 1

OUTPUTS<

CLEAR CLEAR

Figure 2. Truth tables and timing diagrams — Continued.
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Device type 04

Positive logic:  Transfer of information to the output occurs when the clock input goes from a logical L to a logical H.

Clocking is accomplished through a 2 input positive NOR gate, permitting one input to be used as a clock inhibit
function. Holding either of the clock inputs high inhibits clocking, and holding either clock input low with the load input
high enables the other clock input. The clock inhibit should be changed to the high level only while the clock input is
high. Parallel loading is inhibited as long as the load input is high. When taken low, data at the parallel inputs are
loaded directly into the register independently of the state of the clock.

TYPICAL SHIFT,LOAD AND INHIBIT SEQUENCES

CLOCK | |

CLOCK INHIBIT |

SERIAL INPUT L
SHIFT LOAD |
(a1
B L
c W]
D L
DATA<
e __[w]
F L
6 [l
CICa
OUTPUT Oy ] H H| L | H|L|H]L]|H
OUTPUT Qy ::::'! L LA LR L[R]L]
——I INHIBIT SERIAL SHIFT -
LOAD

Figure 2. Truth tables and timing diagrams — Continued.

19



MIL-M-38510/9E

Device type 05

Positive logic: The register has four distinct modes of operation, namely:

MODE CONTROL
S1 S0
Parallel (Broadside) Load H H
Shift Right (in the direction Qa toward Qp) L H
Shift Left (in the direction Qp toward Qa) H L
Inhibit Clock (do nothing) L L

In the parallel load mode, data is loaded into the associated flip-flop and appears at the output after the positive
transition of the clock input. During loading, serial data flow is inhibited. Shift right is accomplished synchronously
with the rising edge of the clock pulse when S0 is high and S1 is low. Serial data for this mode is entered at the shift
right data input. When SO0 is low S1 is high, data shifts left synchronously a new data is entered at the shift left serial
input. Clocking of the flip-flops is inhibited when both mode control inputs are low. The mode controls should be
changed only while the clock input is high.

TYPICAL CLEAR,LOAD,RIGHT-SHIFT,LEFT-SHIFT,INHIBIT AND CLEAR SEQUENCES

CLOCK

. |
mope | S0 ...1 |
CONTROL
INPUTS | gy~ T ] ,

CLEAR ~ || LT

seriaL | °
DATA
wiedts | o I 1 B
(A [ 11
PARALLEL| B
DATA <
INPUTS | . BN
LD
(oa 0 [ LT 1 [ L
| |
TS N R N
OUTPUTS< | |
oc | LI LI 1 [ 1| -
| | |
O ) [ LI LI 1 [ L] -
le—— SHIFT RIGHT——=] |=—SHIFT LEFT INHIBIT |
CLEAR LDAD CLEAR

Figure 2. Truth tables and timing diagrams — Continued.
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Device type 06

Positive logic: The registers have two modes of operation:
Parallel (broadside) load
Shift (in direction Qa toward Qp)

Parallel loading is accomplished by applying the four bits of data and taking the shift/load control input low. The data
is loaded into the associated flip-flop and appears at the outputs after the positive transition of the clock input. During
loading, serial data flow is inhibited.

Shifting is accomplished synchronously when the shift/load control input is high. Serial data for this mode is entered

atthe J -K inputs. These inputs permit the first stage to perform as a J -K , D-, or T-type flip-flop as shown in the
truth table.
TRUTH TABLE

Inputs at t, Outputs at t, + 1

J K Qa | Qs | Qc | @b | QD
L H | Qan | Qan | QBn | Qcn | Qen
L L L Qan | QBn | Qcn 6Cn
H H H Qan | QBn | Qcn 6Cn
H L 6An Qan Qgn Qcn 6Cn

H = high level, L = low level
NOTES:

1. t, = bit time before clock pulse
2. ty + 1 = bit time after clock pulse
3. Qan = state of Qap, at tp.

TYPICAL CLEAR,SHIFT AND LOAD SEQUENCES

CLocK l l l l

CLEAR |
J
SERIAL{ T
INPUTS ) _
K [
SHIFT/LOAD L] ]
(A F ]
PARRALLEL | B L
DATA <
INPUTS | ¢ CHE
D L
~
(on T 1 [
% .. |
OUTPUTS<
o |
G 1 I
[———— SERIAL SHIFT l SERIAL SHIFT ——=
CLEAR LOAD

Figure 2. Truth tables and timing diagrams — Continued.
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Device type 01

OUTPUT OUTPUT OUTPUT OUTPUT
Qa ap Qc ap
o) o) o) T
S Ao S B—e S CHe S DJ
LgcLock LgcLock LgcLock LgcLock
R R R R
‘ O CLOCK 2
LEFT SHIFT
L] L]
LocLock 1
RIGHT SHIFT
o) o o o
SERIAL INPUT INPUT INPUT INPUT o
INPUT A B c D MODE
CONTROL
FIGURE 3. Logic diagrams.
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Device type 02

CLOCK

SERIAL OUTPUT OUTPUT QUTPUT OUTPUT OUTPUT
CLEAR INPUT Qp ;] Oc Qp Qg
(@) (@) (@) (@) (@) (@)
PRESET PRESET PRESET PRESET PRESET
c{:::>s A S B S o S D S EH
—QCLOCK —JCLOCK —Q CLOCK —J CLOCK —QCLOCK
R A R B R T R D R E
CLEAR CLEAR CLEAR CLEAR CLEAR
O (@] O @] (@) O
PRESET A PRESET B PRESET C PRESET D PRESET E PRESET
ENABLE
FIGURE 3. Logic diagrams - Continued.

23



MIL-M-38510/9E

Device type 03

OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT
Qp Qg Q¢ ap Qg Qf Qg oy
s 0Qp—e—s Qpe—s Oc—e—s Op—e—s Oge—s Of—e—s Og—e—s 0y
—J CLOCK —J CLOCK —JCLOCK —J CLOCK —C CLOCK —C CLOCK —C CLOCK —C CLOCK
R _CIA R _CIB R EC R _ﬂD R _ﬂE R EF R EG R
CLEAR CLEAR CLEAR CLEAR CLEAR CLEAR CLEAR CLEAR
O
7 7 7 7
| . . . . :
4
A B CLOCK CLEAR
H_J
SERIAL
INPUTS
Device type 04
PARALLEL
INPUTS
(IR AR R T T T 1
PRESET PRESET PRESET PRESET PRESET PRESET PRESET PRESET
s 0Op s 0g s Q¢ s Qp s O s O s 0g S  Oyr—OOouTPUT
—d cLOCK —d cLOCK —d cLOCK —d cLOCK —dCLOCK —dCLOCK —d CLOCK —dCLOCK Ou
R Tp R 0p R ¢ R Tp R 0 R Of R g R Oy—OouTPUT
CLEAR CLEAR CLEAR CLEAR CLEAR CLEAR CLEAR CLEAR h

.

SERIAL SHIFT/ CLOCK CLOCK
INPUT LOAD INHIBIT

FIGURE 3. Logic diagrams - Continued.
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Device type 05

PARALLEL OUTPUTS
A

ap Qp Qc 0p
o o o o
.c{>—s Qpl— —c[>—s 0pl— —c{>—s Qi —C{>—s Qpl—e
—d cLOCK —qcLock —cLock —d cLOCK
CLEARO C{>0 R R R R
CLEAR CLEAR CLEAR CLEAR
cLock
S1 o—cl/ *
MODE
CONTROL
soO—Ci/
O (@) o O O
SHIFT A B c D SHIFT
RIGHT  \ v > LEFT
SERIAL SERIAL
N PARALLEL INPUTS N

FIGURE 3. Logic diagrams - Continued.
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Device type 06

PARALLEL OUTPUTS
A

r p—
Qp Qg Qc 0p 0p
(@] (@] (@] j
—(4>s aa —C{>s Ogre —(4>s Qcre —(4>s Qp
—gcLoCK —acLocK —gcLocK —gcLocK
R EA— R R R E[)
CLEAR CLEAR CLEAR CLEAR
b : I b
[

(@] O O O O O O
SHIFT/ R LA B C DJ CLEAR CLOCK
LOAD “———— \

CONTROL SERIAL PARALLEL INPUTS
INPUT

FIGURE 3. Logic diagrams - Continued.
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5.0V o)

OUTPUT
- ~ R,
MODE CONTROL SEE NOTE 4
MODE CONTROL Qp
PULSE SERIAL INPUT SEE NOTE 3
GENERATOR L
NOT
SEE NOTE 1 A SEE NOTE 2
SEE 1
TABLE III B =
DATA PULSE FOR
GENERATOR COMPLETE a SAME QUTPUT LOAD
SEE NOTE 1 TERMINAL C B AS OUTPUT QA
CONDITIONS
b Q|| SAME OUTPUT LOAD
CLOCK PULSE AS OUTPUT Qp
GENERATOR
SEE NOTE 1 cLock 1 a SAME OUTPUT LOAD
DT AS OUTPUT Qp
CLOCK 2
N\ J _l_
NOTES:

@n

Unless otherwise specified in the notes with the individual waveforms, all pulse generators shall have
the following characteristics: trin < 10 ns, tra. < 10 ns, Vig = 3.0 V minimum, V. =0V, Zoyt = 50 Q.

CL = 50 pF minimum including jig and probe capacitance.
All diodes are 1N3064 or equivalent.

RL =400 Q + 5%.

FIGURE 4. Switching test circuits and waveforms for device type 01.
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MAXIMUM SHIFT FREQUENCY (fyay) AND CLOCK TO OUTPUT (tp )

trin ~ = =t vy

H
MODE 2.7V
CONTROL 1.5V
INPUT 0.7 V
<m}—t,(CLOCK 1 INHIBIT)
Lrlm = -~ =t ThHL Vin
A,B,C OR D ‘ i'; ¥
INPUT HEEA
VL
| VIH
CLOCK 1 %'g x
INPUT | | 0.7 V
v
IL
. CTLH =! L t*] I"-tTHL
SETUP — f=thoLp v
IH
2.7V
CLOCK 2 Y
INPUT | | LY
v
IL
tTLH—"‘ L *-‘ |<-tTHL
= t,(CLOCK 2 ENABLE)

a 1.5V
OUTPUT |

VoL
<—tp|_|.|~>l

NOTES:

1. Mode control input characteristics: For fuax, PRR = 22 MHz at T¢ = 25°C and PRR = 16 MHz at -55°C <
Tc <£125°C. For tpry, PRR =1 MHz, tp = 35 ns, ttiq =ty < 10 ns.

2. A, B, C, or D input characteristics: For fuax, PRR =11 MHz at T¢ = 25°C and PRR = 8 MHz at -55°C < T¢
<125°C. For tpLH, PRR =500 kHZ, tp = tSETUP + tHOLD. tSETUP =20 ns, tHOLD =5 ns, trtn=trHL < 10 ns.

3. Clock 1 input characteristics: When testing fuax, PRR = 11 MHz at 25°C and PRR = 8 MHz at -55°C < T¢
<125°C. For tpiy, PRR =500 kHz, tp = 20 ns minimum, t.y = ttae < 10 ns.

4. Clock 2 input characteristics: When testing fuax, PRR = 22 MHz at 25°C and PRR = 16 MHz at -55°C <
Tc £125°C. For tpin, PRR =1 MHz, tp = 20 ns minimum, tr q = tthe < 10 ns.

5. Serial input = GND.

6. Except for input under test, all other data inputs are open.

FIGURE 4. Switching test circuits and waveforms for device type 01 - Continued.
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CLOCK TO OUTPUT (tp, )
t £
THL-—| ’* *‘ |—— TLH Viy
MODE 2.7V
CONTROL | | 1.5V
INPUT 0.7 V
v
IL
e o
<=}t (CLOCK 2 INHIBIT)
tTH|_——| ’* *‘ |"—tTLH Vi
SERIAL | | .7V
INPUT 1.5V
‘ 0.7 V
v
IL
EsETUP = = thoLp
i VI
CLOCK 1 f g ¥
INPUT | |
0.7 V
v
IL
tTI_H——| L *‘ I——tTHL
t,(CLOCK 1 ENABLE)
ViH
CLOCK 2 f; x
INPUT | | :
0.7 V
v
1L
tTLH—-—I L *‘ l——tTHL
VoH
Q 1.5V
OUTPUT
v
tPHL"‘ oL

NOTES:
1. Mode control input characteristics: PRR =1 MHz, tp = 35 ns, ttin = tru < 10 ns.
2. Serial input characteristics: PRR =500 kHZ, tp = tsetup + tHowp. tsetup = 20 ns, tHoLD = 5 ns, trtn=traL <
10 ns.
3. Clock 1 input characteristics: PRR =1 MHz, tp = 20 ns minimum, ty n = tru. < 10 ns.
4. Clock 2 input characteristics: PRR =500 kHz, tp = 20 ns minimum, tr.y = tthe < 10 ns.
5. Inputs A thru D = OPEN.

FIGURE 4. Switching test circuits and waveforms for device type 01 - Continued.
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SERIAL INPUT
PULSE
GENERATOR
SEE NOTE 1

.0

CLEAR PULSE
GENERATOR
SEE NOTE 1

SEE
TABLE III
FOR

CLOCK PULSE
GENERATOR
SEE NOTE 1

COMPLETE
TERMINAL
CONDITIONS

NOTES:

1.

Unless otherwise specified in the notes with the individual waveforms, all pulse generators shall have the

:I\ )

MIL-M-38510/9E

5.0V

OUTPUT

SERIAL INPUT

CLEAR INPUT

CLOCK INPUT

PRESET

PRESET A

PRESET B

PRESET C

PRESET D

PRESET

m

RL
SEE NOTE 4

SEE NOTE 3
CL
SEE NOTE 2

SAME OUTPUT
AS OUTPUT Qp

SAME OUTPUT LOAD
AS OUTPUT Qp

SAME OUTPUT LOAD
AS OUTPUT Qp

SAME OUTPUT LOAD
AS OUTPUT Qp

I

following characteristics: trin < 10 ns, tra. < 10 ns, Vig = 3.0 V minimum, V. = 0V, Zoyt = 50 Q.

All diodes are 1N3064 or equivalent.

2. Cr =50 pF minimum including jig and probe capacitance.
3.
4. RL=400 Q£ 5%.

FIGURE 5. Switching test circuits and waveforms for device type 02.
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MAXIMUM CLOCK FREQUENCY (fyay) AND CLOCK TO OUTPUT (tp) y4)

toin ’* *‘ et 1L

—— Vi
SERIAL .7' — 'R_fg x
INPUT 7/— —0.7V

tseTup tHoLp YL |—— ——' -t v

IH
7{:&\ / 27V
cLOCK | / 1.5V
INPUT \-1\ v 0.7 V

ViL

——tp

\ VoH

a 1.5V
OUTPUT \
L VoL
- tpLht

NOTES:
1. Serial input characteristics: For fuax, PRR =5 MHz at T¢ = 25°C, PRR = 3.5 MHz at -55°C < T¢ < 125°C. For
tPLH1, PRR =500 kHZ, tp = tseTup + thHoLp, tseTup = 30 ns, thowp = 0 ns, ttu =ty < 10 ns.
2. Clock input characteristics: For fyax, PRR = 10 MHz at T¢ = 25°C, PRR =7 MHz at -55°C < T¢ < 125°C. For
trLn1, PRR =1 MHz, tp = 35 ns, tthL = tth < 10 ns.
3. Clear=4.5V, preset enable = GND, preset A thru E = OPEN.

CLOCK TO OUTPUT (tpy 4)

tTHL"‘ - ’*tTLH
VIH

SERIAL \R —erv
INPUT 1.5V
— 4 —07vV
tseTUP tHoLp CTLH |—— ——I e E y
IH
7(—\ / 2.7V
CLOCK | / 1.5 Vv
INPUT \ v 0.7 V
v
IL
——tp

VoH
UUTOPUT \E // \1/.5 v
oL

NOTES:
1. Serial input characteristics: PRR =500 kHZ, troL = tre < 10 ns tp = tseTup + tHoLp, tseTuP = 30 ns, thop = 0 ns.
2. Clock input characteristics: PRR =1 MHz, try. = triti <10 ns, tp = 35 ns..
3. Clear=4.5V, preset enable = GND, preset A thru E = OPEN.

FIGURE 5. Switching test circuits and waveforms for device type 02 - Continued.
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PRESET ENABLE TO OUTPUT [tPLH2] AND CLEAR TO OUTPUT [tPHL3]

tTH|_——| |<-tTLH
o
CLEAR | | 1.5
INPUT 07
ViL
tp ErLH r- -*1 e HL
H
PRESET 2.7
ENABLE 1.5
INPUT 0.7
ViL
<—tp

VoH
Q 1.5

OUTPUT |
_—j VoL

e tppL 3 - “pLH2 L

NOTES:
1. Clear input characteristics: PRR =1 MHz, try. = trutn <10 ns, tp = 30 ns.
2. Preset enable characteristics: PRR =1 MHz, try. = tyty <10 ns, tp = 30 ns..
3. Preset Athru E =4.5V, clock = GND, serial = OPEN.

FIGURE 5. Switching test circuits and waveforms for device type 02 - Continued.
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5.0 V
5.0 V o
OUTPUT
e I RL
SEE NOTE 4
CLOCK PULSE QA
GENERATOR  — 5 SEE NOTE 3
SEE NOTE 1 L
SEE NOTE 2
SEE cLock 0p +
TABLE III =
CLEAR PULSE FOR CLEAR Q¢
GENERATOR 1 COMPLETE
SEE NOTE 1 TERMINAL A Up
CONDITIONS INPUTS CONNECT EACH WITH
B Qg SAME OUTPUT LOAD
AS OUTPUT Qp
DATA PULSE QF
GENERATOR | —
SEE NOTE 1 Qg
Qy

:I\ )

==

NOTES:

1.

o wbd

Unless otherwise specified in the notes with the individual waveforms, all pulse generators shall have the
following characteristics: triy <10 ns, true < 10 ns, Vig = 3.0 V minimum, V. =0V, Zout = 50 Q.

C. = 50 pF minimum, including jig and probe capacitance.

All diodes are 1N3064 or equivalent.

RL =800 Q £5%.

QA outputs are illustrated in the individual waveforms. Relationship of serial input A and B data to other Q
outputs is illustrated in the typical shift sequence.

FIGURE 6. Switching test circuits and waveforms for device type 03.
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CLEAR INPUT TO Q OUTPUTS (tp 4)

tTH|_——| e -] |<-tTLH
ViH
X 2.7V
CLEAR 1.5V
0.7 V
VL

INPUT N\

Q
OUTPUT

v
SpHL1 —<——l oL

NOTES:
1. Clear input characteristics: PRR =1 MHz, ttu. = ttih < 10 ns, tp = 50 ns maximum.
2. Clock = GND, serial inputs A and B = OPEN.

MAXIMUM CLOCK FREQUENCY, (fyayx) AND CLOCK INPUT TO Q OUTPUT [tPLHZ]

tp
tTHL-—I | —] |“tTLH

VIH
\& 2.7V
cLock 1.5V
INPUT 0.7 V

VL

ETLH =~ T =t ThHL

VIH
SERIAL 2.7 Vv
INPUT 1.5V
L__ 0.7 V

v
IL
tSeTUP thoLp
VoH
Q

QUTPUT 1.5V

VoL

IR

NOTES:
1. Clock input characteristics: For fuax, PRR = 22 MHz at T¢ = 25°C, PRR = 18 MHz at -55°C < T¢ < 125°C.
For tpLr2, PRR =1 MHz, tp = 30 ns maximum, tru. = triq < 10 ns.
2. Serial input characteristics: For fuax, PRR = 11 MHz at 25°C, PRR = 9 MHz at -55°C < T¢ < 125°C. For tpih2,
PRR =500 kHZ, tp = tSETUP + thoLp, tseTup = 15 ns minimum, tHOLD =10 ns maximum, trtHe = trn < 10 ns.
3. Clear=4.5V.

FIGURE 6. Switching test circuits and waveforms for device type 03 - Continued.
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CLOCK INPUT TO Q@ OUTPUT (tpy ,)
EThHL —— - tTLH
Vi
2.7V
1.5V
cLOCK
INPUT 9.7 v
IL
THL——I |——tT|_H
Vi
2.7V
SERIAL ! 1.5V
INPUT | g.-7 v
l IL
tSETUP - f=thoLp
VoH
Q 1.5V

OUTPUT v
YPHL2 —~——~ oL

NOTES:
1. Clock input characteristics: PRR =1 MHz, try. = trin < 10 ns, tp = 30 ns maximum.
2. Serial input characteristics: PRR = 500 kHz, tp = tsetup + tHowp, tseTup = 15 ns minimum, tuop = 10 ns
maximum, tru =ty < 10 ns.
3. Clear=4.5V.

FIGURE 6. Switching test circuits and waveforms for device type 03 - Continued.
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5.0V 5.0V
(@)
r N Veo QUTPUT
CLOCK INHIBIT R
CLOCK INHIBIT
SERIAL Qj
CLOCK A i SEE NOTE 3
SEE NOTE 1 T™"L
SEE B SEE NOTE 2
TABLE III
SERTAL AND ¢ =
SEE NOTE 1 WAVEFORMS D v
FOR > PARALLEL OUTRUT “EC
COMPLETE E

PARALLEL TERMINAL . tL
SEE NOTE 1 CONDITIONS SEE NOTE 4

G
SHIFT LOAD | | HJ SEE NOTE 3
SEE NOTE 1 CL

SHIFT LOAD /T;EE NOTE 2

L ) GND ad
1 T 1

NOTES:
1. Unless otherwise specified in the notes with the individual waveforms, all pulse generators shall have the
following characteristics: tr .4 < 10 ns, tru < 10 ns, Vig = 3.0 V minimum, Vi =0V, Zour ~ 50 Q.
C. = 50 pF minimum, including jig and probe capacitance
All diodes are 1N3064 or equivalent.
4. R_=400Q +5%.

RIS

FIGURE 7. Switching test circuits and waveforms for device type 04.
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MAXIMUM CLOCK FREQUENCY, fyay

S
e
c>
==
-
=
=
p
o ‘
pu (e
o -
— I
o r
1
o
N
N
\j
L1
{/
<okN <
-~
r N ~NI
<<<

tILH I————I -t L
Vin

cLock *‘ | F—X i —]
- _JPcndREs

tp

<<<

tSET-UP =
SERIAL CLOCK

VoH
VoL
NOTES:

1. Clock input characteristics: PRR =18 MHz at T¢ = 25°C, PRR = 14 MHz at -55°C < T¢ £ 125°C, try = tnun <
10 ns, tp = 20 ns minimum.

2. Serial pulse characteristics: PRR =9 MHz at T¢ = 25°C, PRR =7 MHz at -55°C < T¢ < 125°C, tp = tsgTup +
thoLp, tseTup = 35ns minimum, thop = 0 ns, triL =t < 5 ns.

3. Shift load characteristics: tr 4 < 10 ns, tsetup = 45 ns.

4. Clock inhibit = GND, A through H = GND.

SHIFT LOAD TO OUTPUT (o 4 tp )
tTHL tTLH ’—f ~—‘ tseT-UP v
IH
/ \ / 2.7V
SHIFT \ / 1.5V
LOAD A\ 7 SIZ v
tHULD tTLH et THL
| VIH
2.7 v
PARALLEL 1.5 Vv
INPUT 0.7 V
H _tp - VL
- tHoLbp
\ VoH
Q / \ / 1.5 v
- t"|:’|_|.|1 = I‘-tPLHl
— / VoH
Q 1.5V
v
oL
- tpHL1 L - tpHL1 L

NOTES:
1. Shift load characteristics: PRR =1 MHz, tp = 25 ns, tth. = triy < 10 ns.
2. Parallel input characteristics: PRR = 500 kHz, tp = tsetup + thoLp = 40 ns, tsetup = 10 ns, thop = 30 ns,
tthL =< 10 ns.
3. Clock = clock inhibit = GND, A through G = GND, serial = open.

FIGURE 7. Switching test circuits and waveforms for device type 04 - Continued.
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CLOCK TO OUTPUT

and t

oy 2 PLH2!

tTHL‘—I " I“tTLH <—’°pz-‘ v
W4 \ .
cLOCK | I \K 7( \\ 1.5
INHIBIT . 0.7
— ViL
trLm l—— ——I ’*tTHL YSETUP2 = 30 ns v
Va— / 20
cLocK | 7( \\ / 1.5
0.7
\ / ViL
trLh ,*-I e b
VIy
2.7
SERIAL 1.5
0.
IL
- tHoLp
tseTUP e v
— Vou
0 \ / \\_1.5
L VoL
- teLhz
\ /—VoH
0 / 1.5
/ VoL
t
- tpHL2

NOTES:

1. Clock inhibit characteristics: PRR =1 MHz, tp, = 50 ns, try = trun < 10 ns, tsetup2 = 34 ns.

2. Clock pulse characteristics: PRR =1 MHz, tp = 25 ns, try. = try < 10 ns.
3. Serial pulse characteristics: PRR =500 kHZ, tpg = tSETUP + tHOLD, tSETUP =35 ns, tHOLD = 0, trHL = trun < 5ns.
4. Shift/load = 5.0 V.
(H) INPUT TO QH and QH OUTPUTS [tPHL3 and tPLH3] [tPHL4 and tPLH4]
tTLH I—— ——I =t
VIH
PARALLEL e.7
1.5
(H) 0.7
VIL
Vo
QH 1.5
L L VoL
CpLHZ = - YpHL3
Vou
TH | 1.5
N y VoL
- LpHL 4 |- — PLH4
NOTES:

1. (H) input characteristics: PRR =1 MHz, 50% duty cycle, tru = triy < 10 ns.
2. Shift/load = GND, clock inhibit = GND, serial = GND, A thru G = GND, clock = GND..

FIGURE 7. Switching test circuits and waveforms for device type 04 - Continued.
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CLOCK PULSE
GENERATOR
SEE NOTE 3

.0V

CLEAR PULSE
GENERATOR
SEE NOTE 3

SEE
TABLE III
FOR

DATA PULSE
GENERATOR
SEE NOTE 3

COMPLETE
TERMINAL
CONDITIONS

NOTES:
C. = 50 pF minimum including probe and jig capacitance.
All diodes are 1N3064, or equivalent.

1.
2.
3.

4

Unless otherwise specified in the notes associated with the individual tests, all pulse generators have the

:I\ J

MIL-M-38510/9E

5.0 V
@)
OUTPUT
Vee RL
SHIFT RIGHT SEE NOTE 4
SHIFT LEFT
SEE NOTE 2
CLOCK ~CL
SEE NOTE 1
CLEAR |
So
SAME OUTPUT LODAD
31 — AS OUTPUT A
OUTPUT<
A SAME QUTPUT LOAD
8 AS OUTPUT A
INPUTS SAME OUTPUT LOAD
S AS OUTPUT A
D

1

following characteristics: Zour » 50 Q, trin < 7 ns, tth < 7 ns, Viy = 3.0 V minimum, V,_ = 0.

R =400 Q +5%.

FIGURE 8. Switching test circuits and waveforms for device type 05.
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CLEAR TO OUTPUT
tp (CLEAR) f=-

-
tTHL——I I* *‘ |——tTLH
CLEAR
PULSE | |
SEE NOTE 1

t1iy I__ __I topL EseTup
VIH
| .

r N ~NI
<< <

CLOCK v
PULSE 7( \\ 1.5V
SEE NOTE 2 J L 7 0.7 V
vV
IL
tp (CLOCK)

/7V0H
OUTPUT / \t\ 7 1.5V

£ L VoL

- “PHL1

NOTES:
1. The clear pulse has the following characteristics: tpcLear) = 20 ns, tsetup = 25 ns, PRR = 1 MHz.
2. The clock pulse has the following characteristics: tpcLock) = 20 ns, PRR = 1 MHz.

CLOCK TO OUTPUT, DATA PULSE TO PARALLEL INPUT (tp )
tp (CLEAR) :
tTHL——I |<-tTLH
V1In
CLEAR 2.7V
PULSE | | 1.5V
SEE NOTE 1 0.7 V
N ViL
— tSETUP1—
t t
TLH =t hL
|‘_ _—I Viu
cLOCK 2.7V
PULSE 1.5 V
SEE NOTE 2 0.7 V
ViL
tsetup? tp (CLOCK)
Vin
DATA 2.7V
PULSE | | 1.5V
SEE NOTE 3 0.7 V
v
IL
tTLH-—I L J l——tTHL
tHoLp —
Vou
OUTPUT — 1.5V
PULSE | v
oL
o teiie b

NOTES:
1. The clear pulse is a momentary ground, then V|4 is applied to the input. tpcLear) < 75 ns, tri < 15 ns and
trn < 15 ns, tsetup = 25 ns.
Clock pulse characteristics: tpcLock) = 20 ns, PRR =2 MHz.
Data pulse characteristics: tp(DATA) = t(SETupz) + tHOLD. tseTup2 = 20 ns, tHoLp = 7 ns, PRR =1 MHz.

@n

FIGURE 8. Switching test circuits and waveforms for device type 05 - Continued.
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CLOCK TO OUTPUT, DATA PULSE TO PARALLEL INPUT [tPHLZJ

tp (CLOCK) trLn r- _.1 e 7L
ViH
CLOCK 2.7V
PULSE 1.5V
SEE NOTE 1 0.7 V
VL
tTHL-—1 - rFtTLH
VI
DATA | 2.7V
PULSE 1.5V
SEE NOTE 2 J 3-7 v
L
tseTup tHoLp

Vo
QUTPUT
PULSE — L5V
——tPHLz——I Yo
NOTES:

1. Clock pulse characteristics: tpicLock) = 20 ns, PRR = 2 MHz.
2. Data pulse characteristics: tppata) = tsetup = 20 ns, PRR = 1 MHz.

MAXIMUM CLOCK FREQUENCY (fypy)
tp (CLEAR)

tTHL——I ’* *‘ I—-tTLH

5.0V
CLEAR 2.7V
PULSE S'Sl ;ZZZ 1.5V
SEE NOTE 1 0.7 V
oV
t t
TLH [ THL
_-W rﬁ ﬂﬂ. VIy
CLOCK 2.7V
PULSE 1.5V
SEE NOTE 2 0.7 Vv
ViL
tseTUP2 tp (CLOCK)
VI
DATA
PULSE /j// \XK\ 1.5V
SEE NOTE 3
ViL
thoLp —
VoH
OUTPUT
PULSE
VoL
NOTES:
1. The clear pulse is a momentary GND, then V4 is applied to the input, tpcLear) < 20 ns, tri < 15 ns, trun < 15
ns.
2. Clock pulse characteristics: tpcLock) = 20 ns, PRR = 18 MHz at -55°C < T¢ < 125°C (22 MHz at T¢ = 25°C).

3. Data pulse characteristics: tppata) = tsetup = 20 ns, PRR = 9 MHz at -55°C < T¢ £ 125°C (11 MHz at T¢c =
25°C).

FIGURE 8. Switching test circuits and waveforms for device type 05 - Continued.
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5.0V
5.0V o
OUTPUT
e N R
CLOCK SEE NOTE 4
CLOCK PULSE J %A
GENERATOR  |— SEE NOTE 3
SEE NOTE 1 m CL
/TEEE NOTE 2
SEE A L
TABLE I1I1I =
DATA/CLEAR FOR SAME OUTPUT LOAD
PULSE — B Up AS OUTPUT Q
GENERATOR COMPLETE A
SEE NOTE 1 TERMINAL
CONDITIONS c a SAME OUTPUT LOAD
c AS OUTPUT Qp
SHIFT/LOAD D
GEZEE%EOR 0 SAME OUTPUT LOAD
—1 AS OUTPUT @
SENERATOR SHIFT/LOAD A
CLEAR = SAME OUTPUT LOAD

00— As oUTPUT a,
I~ 7=
NOTES:

1. Unless otherwise specified in the notes with the individual waveforms, all pulse generators shall have the
following characteristics: triq < 7 ns, tth. < 7 ns, Vig = 3.0 V minimum, Vi_ = 0, Zout ~ 50 Q.

2. C_ =50 pF minimum, including jig and probe capacitance.
3. All diodes are 1N3064 or equivalent.
4. RL =400 Q +5%.
MAXIMUM CLOCK FREQUENCY,fyay
tTH|_-—| I“tTLH
VIH
CLEAR i i 2.7V
PULSE 1.5V
SEE NOTE 1 | 0.7 Vv
ViL
tp [CLEAR]I<—
¢ 100 ns | tp (CLOCK) =
VIH
CLOCK |/ \ 2.7 V
PULSE )
SEE NOTE 2 | \ F X SERY
— V1,
tTLH *‘ - L ETHL
Vo
OUTPUT
PULSE
VoL
NOTES:
1. The clear pulse is a momentary GND, then V|4 is applied to the input. triq <15 ns, tthe < 15 ns, tpcLear) <
75 ns.

2. Clock pulse characteristics: tpcLock) = 16 ns, PRR = 24 MHz at -55°C < T¢ < 125°C (30 MHz at T¢ = 25°C),
V|H =30V minimum, V||_ = GND.

FIGURE 9. Switching test circuits and waveforms for device type 06.
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CLEAR TO OUTPUT (t )

PHL1
tTHL——I l—-tTLH
VIH
CLEAR 2.7 V
PULSE | | 1.5 v
SEE NOTE 1 | 0.7 V
tp (CLEAR) t, (CLOCK) VIL
—— f——
t1LH trul P X P
SETUP VIH
CLOCK L/ \ 2 4 v
PULSE | \ 1.5V
SEE NOTE 2 7 \ 0.7 V
ViL
/ Vo
OUTPUT / 1.5 V
. L VoL
-+ “PHL1
NOTES:
1. Clear pulse characteristics: tpcLear) = 12 ns, tsetup = 25 ns, PRR = 1 MHz.
2. Clock pulse characteristics: tpcLock) = 16 ns, PRR = 1 MHz.
CLOCK TO OUTPUT [tPLHZ]
CLEAR Vin
PULSE
SEE NOTE 1
ViL
- tp (CLOCK) trin |—- __l e & THL
1l v
CLOCK _ N ZII;
PULSE 1.5
SEE NOTE 2 S
. ViL
. tPéDATA’ tRELEASE
TLH = “THL
I__ _—I ViH
DATA 2.7
PULSE 1.5
SEE NOTE 3 0.7
"t £ i
SETUP1 HOLD
t t
THL all TLH
__I _—l ,‘_ \ Viy
SHIFT/LOAD 5k N 2.7
PULSE | —1.5
SEE NOTE 4 \_0.7
ViL
tp(SHIFT]L———tRELEASE
tsETuP2 — \ Voi
OUTPUT / X 1.5
L VoL
- tpLH2
NOTES:
1. The clear pulse is a momentary GND, then V4 is applied to the clear input.
2. Clock pulse characteristics: tpcLock) = 16 ns, PRR =2 MHz.
3. Data pulse characteristics: tppara) = 25 ns, tserupt = 25 ns, thoo = 0 ns, PRR = 1 MHz.
4, Shift/Load pulse characteristics: tpishirr) = 17 ns, trerease = 10 ns, tsetupz = 27 ns, PRR = 2 MHz.

FIGURE 9. Switching test circuits and waveforms for device type 06 - Continued.
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CLOCK TO OUTPUT (tPHLZJ

Vi
CLEAR
PULSE
SEE NOTE 1

VIL
tILh |—— ——‘ et 7L ""«p(CLUCK y
IH
cLock %’ \\;\ 2.7 v
PULSE — 15
SEE NOTE 2 3

<< <

tSseTUP tHoLp
Vi
DATA 1
PULSE N 1L
SEE NOTE 3 —tRELEASE 0.3
VL

tTH|_——| " *‘ |-—’°TLH S THL ‘—— ——| =-t1LH
| |

SHIFT - 2.7 Vv
PULSE \ 7( 1.5v
SEE NOTE 4 AN 7 0.7V
ViL
—=ltp (SHIFT) YRELEASE

VoH
QUTPUT — 1.5V
PULSE L

VoL
e—tseTyP2 —= tPHL2

NOTES:
1. The clear pulse is a momentary GND, then V|4 is applied to the clear input.
2. Clock pulse characteristics: tpcLock) = 16 ns, PRR =2 MHz.
3. Data pulse characteristics: tp(DATA) = tSETUP + tHOLD =25 ns, tSETUP1 =25 ns, tHOLD =0 ns, PRR =1 MHz.
4, Shift/load pulse characteristics: tp(3H|FT) =22 ns, treLease = 10 ns, tsetup2 = 32 ns, PRR = 2 MHz.

FIGURE 9. Switching test circuits and waveforms for device type 06 - Continued.
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TABLE lll. Group A inspection for device type 01.
Terminal conditions (pins not designated may be H> 2.0 V or L < 0.8 V or open).

MIL- | case AB,CD| 1 2 3 4 6 7 8 9 10 11 12 13 14 Meas. ) )
Subgroup Symbol | STD-883 terminal | Min | Max | Unit
method Test No. Sl A B C D MC GND CLK2 | CLK1 Qp c B A cc
1 VoH 3006 1 20V 20V GND A1/ -8mA | 45V QA 24 \
Tc =25°C “ “ 2 20V " " " Q Q| _gmR v " Qs " “
“ “ “ 3 20V " " -.8 mA Qc " “
“ “ “ 4 20V " " " -.8 mA " Qp " “
* VoL 3007 5 0.8V " " " 16 mA " Qa 0.4 “
” “ “ 6 08V ! " " " 16 mA ! " QB “ “
7 0.8V " " 16 mA Qc
8 08V " " " 16 mA " Qp
" Vic 9 -12 mA " " Sl -1.5 “
“ “ 10 -12 mA ' " ! " A " “
“ “ 11 -12 mA " " B " “
“ “ 12 -12 mA " " C " “
" 13 -12 mA " " D " "
“ “ 14 -12 mA " " MC “ “
“ " 15 " -12 mA " CLK2 “ “
16 " -12 mA " CLK1 “
* liL1 3009 17 04V GND " 55V S| 2/
“ “ “ 18 04V 45V " " A “
“ " " 19 04V " " " B “
20 04V " " " (e}
“ “ “ 21 04V " " " D “
“ « “ 22 " " 04V " CLK2 *
« « « 23 GND " 0.4V " CLK1 “
liL2 ‘ 24 04V " 45V " MC 3/
IiH1 3010 25 24V 45V " " sl 40 | pA
" “ 26 24V GND " " A " "
“ “ “ 27 24V " " " B “ “
“ " " 28 24V " " " C “ “
“ “ “ 29 24V " " " D “ “
“ “ “ 30 " " 24V " CLK2 “ “
31 45V " 24V " CLK1
lIH2 3010 32 55V 45V " " Sl 100 "
“ " “ 33 55V GND " " A " "
“ “ “ 34 55V " " " B “ “
35 55V " " " (e}
“ “ “ 36 55V " " " D “ “
“ " " 37 " " 55V " CLK2 “ “
38 45V " 55V " CLK1

See footnotes at end of device type 01.
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TABLE Ill. Group A inspection for device type 01. - Continued
Terminal conditions (pins not designated may be H> 2.0 V or L < 0.8 V or open).

MIL- | case AB,CD| 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Meas. ) )
Subgroup Symbol | STD-883 terminal | Min | Max | Unit
method Test No. Sl A B C D MC GND CLK2 | CLK1 Qp c B A cc

1 liH3 3010 39 24V GND GND 55V MC 80 | pA

Tc =25°C 14 “ 40 55V " GND o W U " MC 200 | pA

“ los 3011 41 45V | 45V | 45V | 45V | 45V " A GND " Qa -18 | -57 | mA
“ “ “ 42 " " " " " “ " GND " QB " * “

“ “ “ 43 " " " " " “ " GND " Qc " * “
" “ “ 44 " " " " " “ " GND " Qp " “ “

lccH 3005 45 GND | GND | GND | GND " " " GND " Vee 72 | "

Same tests, terminal conditions and limits as for subgroup 1, except Tc = 125° C and V|c tests are omitted.

Same tests, terminal conditions and limits as for subgroup 1, except T¢c = -55° C and V|c tests are omitted.

14

Truth 3014 46 B B B B B A GND B B X X X X 45V
Tc =25°C table “ 47 " " " " " A " A " X X X X " 6/
4/, 7/ test “ 48 " " " " " A " B " L L L L "

“ 5/ “ 49 " " " " " B " " " " " " " "

“ “ “ 50 A " " " " " " " " " " " " "
“ " “ 52 A " " " " " " " B " " " H "
“ “ “ 53 B " " " " " " " B " " " H "
“ “ “ 54 B " " " " " " " A " " " H "
* “ “ 55 B " " " " " " " B " " H L "
“ “ “ 56 A " " " " " " " B " " H L "
“ “ “ 57 A " " " " " " " A " " H L "
“ “ “ 58 A " " " " " " " B " H L H "
“ “ “ 59 B " " " " " " " B " H L H "
“ “ “ 60 B " " " " " " " A " H L H "
“ “ “ 61 B " " " " " " " B H L H L "
“ " " 62 A " " " " " " " B H L H L "
“ " " 63 A " " " " " " " A H L H L "
“ “ " 64 A " " " " " " " B L H L H "
“ “ " 65 B " " " " " " " B L H L H "
“ “ " 66 " " " " " " " " A L H L H "
“ “ " 67 " " " " " " " " B H L H L "
“ “ " 68 " " " " " " " " A H L H " "
“ “ " 69 " " " " " " " " B L H L " "
“ “ " 70 " " " " " " " " A L H " " "
“ “ " 71 " " " " " " " " B H L " " "
“ “ " 73 " " " " " " " " B L " " " "
“ “ " 74 " A " A " " " " B L " " " "

See footnotes at end of device type 01.
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Terminal conditions (pins not designated may be H> 2.0 V or L < 0.8 V or open).

TABLE Ill. Group A inspection for device type 01. - Continued

MIL- | case AB,CD| 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Meas. ) )
Subgroup Symbol | STD-883 terminal | Min | Max | Unit
method Test No. Sl A B C D MC GND CLK2 CLK1 Qp c B A cc
7 Truth 3014 75 B A B A B A GND B B L L L L 45V
Tc=25°C | table " 76 " A B A B . " A " QoL a sl Vo 6/
4/, 7/ test “ 77 " A B A B " " B " " H " H "
“ 5/ " 78 " B A B A " " B " " H " H "
“ 79 " B " B " " " A " " H " H "
“ “ “ 80 " B " B " " " B " H L H L "
“ " " 81 " A " A " " " B " " L " L "
“ “ “ 82 " A " A " " " A " " L " L "
“ “ “ 83 " A " A " " " B " " H " H "
“ 84 " B B B B " " B " " H " H "
“ ‘ “ 85 " B B B B " " A " " H " H "
“ " " 86 " B B B B " " B " L L L L "
8 Repeat subgroup 7 at Tc = +125° C and T¢ =-55° C.
9 fMAX (Fig. 4) 87 GND GND GND IN IN ouT 50V Qp 11 MHz
Tc =25°C tPLH 3003 88 " IN 50V " " GND ouT " QA 10 30 ns
“ " (Fig. 4) 89 " IN " " " " ouT " Qs “ “ “
“ “ “ 90 " IN " " " " ouT " Qc “ “ *
“ " “ 91 " IN " " " " ouT " Qp " " “
’ tPHL . 92 IN GND . GND IN ouT " Qn I TR B
“ 93 " " " " " ouT " QB “
94 " " " " " ouT " Qc
95 " " " " " ouT " Qp
10 fmMAX (Fig. 4) 96 GND GND GND IN IN ouT 50V Qp 8 MHz
Tc=125°C tPLH 3003 97 " IN 50V " " GND ouT " QA 10 42 ns
“ “ (Fig. 4) 98 " IN " " " " ouT " QB “ “ “
“ “ “ 99 " IN " " " " ouT " Qc “ “ “
" 100 " IN " " " " ouT " Qp " "
tPHL 101 IN GND " GND IN ouT " QA 49
“ " " 102 " " " " " ouT " Qs “ “ “
“ " " 103 " " " " " ouT " Qc “ “ “
“ “ “ 104 " " " " " ouT " Qp “ “ “
11 Same tests, terminal conditions and limits as for subgroup 10, except T¢ = -55°C.

See footnotes at end of device type 01.
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TABLE Ill. Group A inspection for device type 01 - Continued.
Terminal conditions (pins not designated may be H> 2.0 V or L < 0.8 V or open).

1/ A =normal clock pulse, except for subgroups 7 and 8 (see 4/).

2/

For device type 01, with schematics incorporating a 4 kQ base resistor, the minimum and maximum limits shall be -0.5 and -1.4 mA, respectively. For schematics
incorporating a 5 kQ base resistor, the minimum and maximum limits shall be -0.5 and -1.4 mA, respectively. For schematics incorporating a 6 kQ resistor, the
minimum and maximum limits shall be -0.4 and -1.3 mA, respectively.
For device type 01, with schematics incorporating a 4 kQ base resistor in the mode control input circuit, the minimum and maximum limits shall be -1.4 and -3.2 mA,
respectively. For schematics incorporating a 5 kQ base resistor, the minimum and maximum limits shall be -1.0 and -2.8 mA, respectively. For schematics
incorporating a 6 kQ resistor in the mode control input circuit, the minimum and maximum limits shall be -0.8 and -2.6 mA, respectively.
For subgroups 7 and 8, A = V¢c, B = GND, and X = indeterminate.
The tests in subgroups 7 and 8 shall be performed in the sequence specified.
Output voltages shall be either:

(a) H=2.4V minimum and L = 0.4 V maximum when using a high speed checker double comparator or

(b) H>1.5V and L < 1.5V when using a high speed checker single comparator.
Only a summary of attribute data is required.
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TABLE lIl. Group A inspection for device type 02.
Terminal conditions (pins not designated may be H> 2.0 V or L < 0.8 V or open).

MIL- CasesE, F 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Test limits
Subgroup | Symbol | STD-883 Meas.
method Test No. CLK Pa B c cc D E P EN Sl Qe D GND Qc B A CLR | terminal Min Max Unit
1 VOH 3006 1 2.(3V 2.(3 V Z?W 4.? VP 2.(3 VP 2.(‘)' \% 2.(')'V Q GND -4mA| 20V Qa 2.4 \%
Tc = 25°C “ “ 2 -4 mA QB " “
“ “ “ 3 " " " " " " " " |-4mA " Qc " “
4 " " " " " " " -4mwA| " " " Qo "
5 " " " " " " " -4 mA Qe "
” VoL 3007 6 " 08V " 16mA | 0.8V Qa 04 “
“ “ “ 7 " 16 mA " " QB “ “
" “ “ 8 " " " 16 mA " Qc “ “
“ ‘ “ 9 " " " " 16 mA " " Qp “ “
“ " " 10 16 mA " Qe " “
“ Vic “ 11 -12mA " " CLK 15 ‘
‘ ‘ ‘ 12 -12 mA . " " " " PA " -
13 -12 mA " " P "
14 -12 mA " " Pc "
“ " " 15 " -12 mA " Pp " "
" " 16 " -12 mA " Pe " "
“ " " 17 " -12 mA " P EN " "
“ “ “ 18 " -12 mA " Sl " “
“ “ “ 19 " " -12 mA CLR " “
“ IiL1 3009 20 04V 55V " CLK -0.7 -1.6 mA
“ “ “ 21 04V " 45V " Pa " “ “
22 04V " " " P "
23 04V " " " Pc "
“ “ “ 24 " 04V " " Pp " " “
“ “ “ 25 " 04V " " Pe " " “
“ “ “ 26 " 04V " Sl " " “
“ " 27 " " 04V CLR " " “
“ IiL1 " 28 45V | 45V | 45V " 45V | 45V | 04V " P EN -3.0 -8.0 “
‘ I1H1 3010 29 24V " " CLK 40 pA
“ “ “ 30 24V " GND " Pa " “
31 24V " " " P
32 24V " " " Pc
“ “ “ 33 " 24V " " Pp * “
“ “ “ 34 " 24V " " Pe " “
“ “ “ 35 " 24V " Sl " “
“ “ “ 36 " " 24V CLR " “

See footnotes at end of device type 02.
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TABLE Ill. Group A inspection for device type 02 - Continued.
Terminal conditions (pins not designated may be H> 2.0 V or L < 0.8 V or open).

MIL- CasesE, F 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Test limits
Subgroup | Symbol | STD-883 Meas.
method Test No. CLK Pa B c cc D E P EN Sl Qe D GND Qc B A CLR | terminal Min Max Unit
1 liH2 3010 37 55V b p v 55 VP b Q GND Q Q CLK 100 pA
Tc =25°C “ “ 38 55V " GND " Pa “
“ “ “ 39 55V " " " P “
40 55V " " " Pc "
41 " 55V " " Pp «
“ “ “ 42 " 55V " " PE « “
“ “ “ 43 " 55V " Sl « " “
“ “ “ 44 " " 55V CLR " " “
" 143 " 45 GND | GND | GND " GND | GND | 24V " P EN 200 "
" ™ “ 46 GND | GND | GND " GND | GND | 5.5V " P EN 500 “
” los 3011 47 45V | 45V | 45V " 45V | 45V | 45V " GND | 45V Qa -20 -57 mA
“ “ “ 48 " " " " " " " " GND " Qg " “ “
b “ “ 49 " " " " " " " " GND " Qc " “ “
‘ 50 " " " " " " " GND " " Qb "
" " 51 " " " " " " " GND " " Qe " "
“ IccH 3005 52 45V " " " " " " " GND " 55V Vce 68
“ lccL 3005 53 GND " " " " " " GND | GND " GND Vce 68 “
2 Same tests, terminal conditions and limits as for subgroup 1, except T¢c = +125° C and V¢ tests are omitted.
3 Same tests, terminal conditions and limits as for subgroup 1, except T¢c = -55° C and V|c tests are omitted.
7 Truth 3014 54 B B B B 45V B B B B L L GND L L L B
Tc=25°C| table “ 55 " A B B " " " A A " " " L L H "
1,4/ test " 56 " B A B " " " " " " " " L H L "
“ 3/ " 57 " " B A " " " " " " " " H L " "
" " 58 " " " B " A " " " " H " L " " "
59 " " " B " B A " " H L " " " " "
“ “ “ 60 " " " B " B " B " L L " " " " " 2/
“ " " 61 " A A A " A " B B L L " " " " A
“ “ “ 62 " " " " " " " A A H H " H H H B
“ “ “ 63 " " " " " " B B A L L " L L L B
“ “ “ 64 " " " " " " " B B " L " L L L A
“ “ “ 65 " " " " " " " A B " H " H H H A
66 " " " " " " " B A " H " H H H A
67 " " " " " B " B A " L " L L L B
“ " " 68 " " " " " B " B B " L " L L L A

See footnotes at end of device type 02.
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TABLE Ill. Group A inspection for device type 02 - Continued.
Terminal conditions (pins not designated may be H> 2.0 V or L < 0.8 V or open).

Subgroup

Symbol

MIL-

STD-883
method

CasesE, F

3

4

8

9

10

11

12

13

-
(e}

Test No.

P4

@

GND

>

CLR

Meas.
terminal

Test limits

Min | Max

Unit

7
Tc =25°C
1,4

Truth
table
test

3014

69
70
7
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103

> W > wWw>wWw>w>w>o>o>’>’> o> o>

C
A
A
B

\

W > W W W >» W W ®>mMm

> 0 > > O > >0

GND

I rr I I rrr I I IXI

> W > >>0>>>0> >

See footnotes at end of device type 02.
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TABLE Ill. Group A inspection for device type 02 - Continued.
Terminal conditions (pins not designated may be H> 2.0 V or L < 0.8 V or open).

MIL- CasesE, F 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Test limits

Subgroup | Symbol | STD-883 Meas.
method Test No. C cc D E P EN Sl Qe D GND Qc B A CLR | terminal Min Max

@}
[
P
0
>

Unit

Zs

7 Truth 3014 104
Te=25°C| table . 105
1, 4/ test " 106

“ 3 " 107

" 108
109
- - - 110
“ " " 111
“ “ “ 112
“ “ “ 113
“ “ “ 114
“ “ “ 115
116
117
" 118
" " " 119
" " “ 120
" " " 121
. " " 122
“ " 123 A " " " " " B A L

> mm>» 0> 0>>E>E>H>0>O
w
—

rr I I Irrr-IIIrrrCere
r— I I Irrrr III
>

8 Repeat subgroup 7 at Tc = +125° C and T¢ =-55° C.

9 fMAX (Fig 5) 124 IN 50V GND IN ouT GND 45V Qe 5 MHz

36/0L98E-N-TIN

Tc=25°C| tpLh1 3003 125 " " " out | * Qa 8 40 ns
. " (Fig 5) 126 " . " ouT “ Qs “ " “
. " " 127 " " " " ; ouT . Qc “ " “
" " " 128 " " " " out | " . Qo “ " “
” " " 129 " " " " | out " . Qe “ " “

" tPHL1 " 130 " " “ " ouT “ Qa " " "
“ “ “ 131 " " “ " " ouT “ QB “ “ “
“ “ “ 132 " " “ " " ouT “ Qc “ “ “
133 " " “ " ouT " “ Qp
134 " " “ " ouT " “ Qe

See footnotes at end of device type 02. " "
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TABLE Ill. Group A inspection for device type 02 - Continued.
Terminal conditions (pins not designated may be H> 2.0 V or L < 0.8 V or open).

MIL- CasesE, F 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Test limits
Subgroup | Symbol | STD-883 Meas.
method Test No. CLK Pa B c cc D E P EN Sl Qe D GND Qc B A CLR | terminal Min Max Unit
9 tPLH2 3003 135 GND | 45V | 45V | 45V,| 50Vp 45 VP 45V IN Q GND Q Q ouT IN Qa 8 42 ns
Tc =25°C “ (Fig 5) 136 " " “ " ouT “ QB “ “ “
“ “ “ 137 " " “ " ouT “ Qc “ “ “
138 " " ouT " Qp
139 " ouT Qe
" tPHL3 " 140 " " “ " ouT “ Qa " 55 ns
“ “ “ 141 " " " “ " " ouT “ QB “ “ “
“ ‘ “ 142 " " “ " ouT “ Qc “ “ “
“ “ “ 143 " " “ ouT " “ Qp “ “ “
” “ “ 144 " “ ouT “ Qe “ “ ‘
10 fmAX (Fig 5) 145 IN " GND IN ouT " 45V Qe 3.5 MHz
Tc=125C| tpLH1 3003 146 " " “ " " ouT “ Qa 8 56 ns
‘ “ (Fig 5) 147 " “ " ouT “ QB “ “ “
“ 148 " i " " ouT Qc
149 " i " ouT " Qp
" ‘ “ 150 " " “ " ouT " “ Qe “ “ “
" tPHL1 " 1 51 " " “ " OUT “ QA " " "
“ “ “ 152 " " “ " " ouT “ QB “ “ “
“ “ “ 153 " " “ " " ouT “ Qc “ “ “
“ “ “ 154 " " “ " ouT " “ Qp “ “ “
" “ “ 155 " f “ " ouT " “ Qe “ “ “
" tPLH2 " 156 GND | 45V | 45V | 45V " 45V | 45V IN " " ouT IN Qa 8 59 "
" “ " 157 " " “ " " ouT “ QB “ “
158 " " ouT Qc
“ ‘ “ 159 " " “ " ouT " “ Qp “ “ “
" ‘ “ 160 " " “ " ouT " “ Qe “ “ “
" tPHL3 " 161 " " “ " ouT “ Qa " 77 "
“ “ “ 162 " " “ " " ouT “ QB “ “ “
“ “ “ 163 " " “ " " ouT “ Qc “ “ “
“ “ “ 164 " f “ " ouT " “ Qp “ “ “
" “ “ 165 " " “ " ouT " “ Qe “ “ “
11 Same tests, terminal conditions and limits as for subgroup 10, execept Tc = -55°C.

1/ For subgroups 7 and 8, A = V¢c and B = GND.
2/ Output voltages shall be either:
H>1.5V and L < 1.5V when using a high speed checker single comparator.

3/ ('IQLe

4/ Only a summary of attributes data is required.

(@) H=2.4V minimum and L = 0.4 V maximum when using a high speed checker double comparator, or

tests in subgroups 7 and 8 shall be performed in the sequence specified.
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TABLE lll. Group A inspection for device type 03.
Terminal conditions (pins not designated may be H> 2.0 V or L < 0.8 V or open).

MIL- Cases 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Test limits
- A /B C,D Meas. . )
Subarou | SOl S ethed [ Tesiho. | Sin | Sig A | 5| c| o [ow[CGK[CR]| a | ¢ | o | n | oo |termnal | Mn | M ]Unt
1 VoH 3006 1 20V 20V |-04mA GND A1/ 45V 45V Qa 2.4 \
Tc=25C| * ‘ 2 " " Q Q| 0.4mfk Q ‘ " " Q Q Q Vi Qs " ‘
“ “ “ 3 " " -0.4 mA “ " " “ Qc " “
“ “ “ 4 " " -0.4 mA “ " " “ Qp " “
5 " " " " -0.4 mA Qe "
6 " " " " -0.4 mA QfF "
“ “ “ 7 " " “ " " -0.4 mA “ QG " “
* “ “ 8 " " “ " " -0.4 mA “ QH " “
“ VoL 3007 9 0.8V 0.8V 8 mA “ " " “ Qa 0.4 “
“ “ “ 10 " " 8 mA “ " " “ QB ‘
‘ “ “ 11 " " 8 mA “ " " “ Qc “
“ “ “ 12 " " 8 mA “ " " “ Qp " “
“ " " 13 " " " " 8 mA " Qe N "
14 " " " " 8 mA QfF " "
" " 15 " " " " 8 mA Qe " "
“ “ “ 16 " " ' “ " " 8 mA “ QH " “
‘ Vic -12mA . : ‘ Sla " ‘
“ “ 18 -12 mA “ * Sl " *
“ “ 19 “ -12 mA “ CLK -1.5 " “
“ “ 17 20 “ -12 mA “ CLR N " “
* liLt 3009 21 04V 55V “ 55V Sia !
“ “ “ 22 55V 04V “ “ Slg
23 0.4V CLK 7
liL2 24 04V CLR 8/
i1 3010 25 24V | GND Sia HA
“ “ 26 GND 24V Sig "
“ “ “ 27 “ 24V “ CLK 40 " “
“ llH2 " 28 55V GND “ * Sla " "
“ “ “ 29 GND 55V “ * Sig "
“ “ “ 30 “ 55V “ CLK 100 " "
“ IIH3 “ 31 “ 24V “ CLR " 9/ "
- liH4 . 32 . 55V “ CLR 10/ L

See footnotes at end of device type 03.
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TABLE Ill. Group A inspection for device type 03 - Continued.
Terminal conditions (pins not designated may be H> 2.0 V or L < 0.8 V or open).

Subgroup

MIL-
STD-883
method

Cases
A,B,C D

3

4

5

6

9

10

1"

12

13

Test No.

Qe

G

Meas.
terminal

Test limits

Max

Unit

1
Tc =25°C

3011

33
34
35
36
37
38
39
40

GND

GND

GND

GND

Q

GND

GND

GND

GND

Qa
QB
Qc
Qp
Qe
QF
QG
QH

Icct
Icc2

3005
3005

41
42

04V
24V

Vce
Vce

Same tes

ts, terminal

conditions and

limits as for subgroup 1, except Tc = +125° C and V¢ tests are omitted.

Same tes

ts, terminal

conditions and

limits as for subgroup 1, except T¢c = -55° C and V|c tests are omitted.

54

Truth
table
test
5/

3014

43
44
45
48
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

L

=T

GND

A

W >wWw>»>» > O0>0>0> 0> E>E> 0>

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

Terminal conditions (pins not designated may be H> 2.0 V or L < 0.8 V or open).

MIL- Cases 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Test limits
Subgroup | Symbol | STD-883 | A,B,C,D Meas. ] ]
method Test No. Sla Sig A B c D GND CLK CLR Qe R G H oo terminal Min Max Unit
7 Truth 3014 65 B A Q L L H H GND A A H H H H vV 45V
To= 25| table . 66 « « « « " « . B « « « « « .
3 6 test . 67 « « « « L « . A « « « « « .
. 5 . 68 « « « « « « . B « « « « « . 4
B} . 69 « « « « « L A « « « « «
“« " " 71 “ A L “
« « " 72 « B “ «
77 « « « « « « A « « « « L
. 78 A « " « « « A « « « « «
“« " " 79 “ " “« B “
“ “ 80 H “« A “
. 86 « « « « « H A « « « « «
« " " 87 “ « B "
“ “ “ 88 “« A H “
. . 94 « « « « « « A « « « « H
“ “ “ 95 B “« A “ “
“ “ “ 96 “ “« B “

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

Terminal conditions (pins not designated may be H> 2.0 V or L < 0.8 V or open).

MIL- Cases 1 2 3 4 5 6 7 8 9 10 1" 12 13 14 Test limits
- A/ B,C, D Meas. . .
Subgroup | Symbol S;Shi%?a o - o - . S > oo ek TeR % . R ” e | terminal Min Max Unit
7 Truth 3014 99 A B L L H H GND A A H H H H | 45V
Tc=25°C| table “ 100 ‘ ‘ ‘ ‘ H ‘ “ B ‘ ‘ ‘ ‘ ‘ “
3/ 6/ test " 101 ‘ ) ‘ : L : “ A ‘ ) ‘ . ‘ "
“ 5/ “ 102 ‘ ‘ ‘ ‘ ‘ ‘ “ B ‘ ‘ ‘ ‘ ‘ “ 4/
" " 103 ‘ ‘ ‘ ‘ ‘ L A ‘ ‘ ‘ ‘ ‘
104 ‘ ‘ ‘ ‘ ‘ ‘ B ‘ ‘ ‘ ‘ ‘
‘ ' ' 10 oA L ‘
“ “ " 106 “ B ‘ “
« “ " 107 “ “ “ “ “ “ « A “ “ L “ “ «
“ “ " 108 “ “ “ “ “ “ “ B “ “ “ “ “ “
“ " " 109 “ “ “ “ “ “ “ A “ “ “ L " "
“ “ “ 110 “ “ “ “ “ “ “ B “ “ “ “ " “
11 ‘ ‘ ‘ ‘ ‘ ‘ A ‘ ‘ ‘ ‘ L
" 112 " A " ‘ ‘ ‘ A ‘ : ‘ ‘ ‘
“ " " 113 ‘ " “ B “
‘ ‘ 114 H S ‘
“ " " 116 * “ * H * “ “ A * “ * “ * “
“ “ “ 117 “ “ “ “ “ “ “ B “ “ “ “ “ “
“ “ “ 118 “ “ “ “ H “ “ A “ “ “ “ “ “
" 119 “ “ “ “ “ “ B “ “ “ “ “
" 120 ‘ ‘ ‘ ‘ ‘ H A ‘ ‘ ‘ ‘ ‘
“ " " 121 ‘ “ B "
“ “ “ 122 “ A H “
“ " “ 124 ‘ . ‘ : ‘ : “ A ‘ : H : ‘ “
“ " " 125 “ “ “ “ “ “ “ B “ “ “ “ “ “
“ “ “ 126 ‘ ‘ ‘ ‘ ‘ ‘ “ A ‘ ‘ ‘ H ‘ “
127 ‘ ‘ ‘ ‘ ‘ ‘ B ‘ ‘ ‘ ‘ ‘
" " 128 ‘ ‘ ‘ ‘ ‘ ‘ A ‘ ‘ ‘ ‘ H
‘ ‘ ‘ 129 B | B <A S
“ “ “ 130 ‘ ‘ “ B “
“ " “ 131 ‘ : L . ‘ : “ A ‘ : ‘ : ‘ “
“ " “ 132 ‘ . L : ‘ : “ B ‘ . ‘ : ‘ “

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

Terminal conditions (pins not designated may be H> 2.0 V or L < 0.8 V or open).

MIL- Cases 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Test limits
Subgrou Symbol | STD-883 | A,B,C,D Meas. ) .
group Y method Test No. Sla Slg A B c b GND CLK CLR Qe ; G H oo terminal Min Max Unit
7 Truth 3014 133 B B L L H H GND A A H H H H v 45V
Tc=25°C| table “ 134 ‘ ‘ ‘ ‘ H ‘ “ B ‘ ‘ ‘ ‘ ‘ “
3/ 6/ test " 135 ‘ ‘ ‘ ‘ L ‘ “ A ‘ ‘ ‘ ‘ ‘ "
“ 5/ “ 136 ‘ ‘ ‘ ‘ ‘ ‘ “ B ‘ ‘ ‘ ‘ ‘ “ 4/
" " 137 ‘ ‘ ‘ ‘ ‘ L A ‘ ‘ ‘ ‘ ‘
138 ‘ ‘ ‘ ‘ ‘ ‘ B ‘ ‘ ‘ ‘ ‘
“ ! " 139 “ A L “
“ “ " 140 “ B ‘ “
“ « " 141 “ “ “ “ “ “ « A “ “ L “ “ “
“ " " 143 “ “ “ “ “ “ “ A “ “ “ L " "
“ “ “ 144 “ “ “ “ “ “ “ B “ “ “ “ " “
145 ‘ “ ‘ ‘ ‘ ‘ A ‘ ‘ ‘ ‘ L
" 146 A A " ‘ ‘ ‘ A ‘ ‘ ‘ ‘ ‘
“ " " 147 ‘ ‘ ! “ B “
‘ ‘ 148 H S ‘
“ " " 150 “ “ “ H “ “ « A “ “ “ “ “ “
“ “ “ 151 “ “ “ “ “ “ “ B “ “ “ “ “ “
“ “ “ 152 “ “ “ “ H “ “ A “ “ “ “ “ “
" 153 “ “ “ “ “ “ B “ “ “ “ “
" 154 ‘ ‘ ‘ ‘ ‘ H A ‘ ‘ ‘ ‘ ‘
“ " " 155 ‘ “ B "
“ “ “ 156 “ A H “
“ “ “ 157 " “ * “ " “ “ B " “ " “ " “
“ " “ 158 ‘ ‘ ‘ ‘ ‘ ‘ “ A ‘ ‘ H ‘ ‘ “
“ " " 159 “ “ “ “ “ “ “ B “ “ “ “ “ “
“ “ “ 160 ‘ ‘ ‘ ‘ ‘ ‘ “ A ‘ ‘ ‘ H ‘ “
161 ‘ ‘ ‘ ‘ ‘ ‘ B ‘ ‘ ‘ ‘ ‘
" " 162 ‘ ‘ ‘ ‘ ‘ ‘ A ‘ ‘ ‘ ‘ H
“ “ “ 163 " " L L L L “ A B L L L L “
8 Repeat subgroup 7 at Tc = +125° C and T¢ =-55° C.

See footnotes at end of device type 03.
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TABLE Ill. Group A inspection for device type 03 - Continued.
Terminal conditions (pins not designated may be H> 2.0 V or L < 0.8 V or open).

MIL- Cases 1 2 3 4 5 6 7 8 9 [ 10 [ 11 | 12 | 13 | 14 Test limits
- A, B,C,D Meas. ) .
S| M vethod [ TesiNo. | s | b | A | s | o | o oW | o [GR [ | ¢ | o | u | oo tominel | Mn | Max | uni
9 fuax | (Fig6) 164 NN A 4 GND | IN |45V N o outy| 50V | aqy 11 MHz
Tc=25°C | tpuis | 3003 165 ouT “ | GND | IN - . Qa 12 | 49 | ns
‘ . (Fig 6) 166 out ‘ " " ‘ Qs " " -
. . . 167 out . " " . Qc " " .
. . . 168 out | - " " ‘ o " " .
169 " " | out Qe " "
170 " " out aF " "
" - . 171 . " " out . Qe " " ‘
" : : 172 : " ' out | - ax ' " :
" tPLH? " 173 IN [ N | ouT . IN |45V . Qa 10 | 30 "
. ‘ " 174 " " out ‘ " " ‘ Qs " " -
. ‘ . 175 " " out ‘ " " ‘ Qc " " .
. . . 176 " " out | - " " ‘ Qo " " ’
’ . . 177 " " . " " | out . Qe " " .
178 " " " " out ar " "
179 " " " " out Qe " "
: : 180 " " : " ' out | - ax ' " :
" tPHL2 " 181 " * | out . " " . Qa Y "
. . " 182 " " out ‘ " " ‘ Qs " " -
‘ . ‘ 183 " " out ‘ " " ‘ Qc " " .
. . . 184 " " out | - " " ‘ Qo " " .
’ . . 185 " " . " " | out . Qe " " .
186 " " " " out aF " "
187 " " " " out Qe " "
" - : 188 " " - " ' out | - ax ' " .
10 fwax | (Fig6) 189 IN [ N ' " " out [ - ax 9 MHz
Tc=125°C| tpuLs | 3003 190 out “ |eNnD | N . Qa 12 | 63 | ns
. . (Fig 6) 191 out ‘ " " ‘ Qs " " .
. . . 192 out ‘ " " . Qc " " .
‘ . ‘ 193 out | - " " ‘ Qo " " .
’ . . 194 . " " | out . Qe " " .
. . . 195 . " " out . ar " " .
196 " " out Qe " "
197 " ' out an ' "

See footnotes at end of device type 03.
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TABLE Ill. Group A inspection for device type 03 - Continued.
Terminal conditions (pins not designated may be H> 2.0 V or L < 0.8 V or open).

MIL- Cases 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Test limits
- A/ B,C, D Meas. ) .
PP | vetnoa [ Testo. | s | s | a | s | o o oW | oK [ OR [ ae | ¢ | o | m | oo | terminel | Mn | Max | unt
10 tPLH2 3003 198 IN IN Q OUTQ Q Q GND IN 45V Q Q Q v| 50V Qa 10 42 ns
Tc =125°C " (Fig 6) 199 " " ouT " " " “ QB " "
“ “ 200 " " ouT “ " " Qc " "
201 " " ouT “ " " Qp " "
202 " " “ " " ouT Qe
203 “ ouT QF
204 " " “ " " ouT QG " "
205 " " “ " " ouT QH " "
" tPHL2 " 206 " " ouT “ " " Qa " 52 "
“ " 207 " " ouT “ " " QB " "
“ 208 " " ouT “ " " Qc " "
209 " " ouT “ " " Qp " "
210 " " “ " " ouT Qe " "
211 " " ouT QF
212 ouT Qg
213 " " “ " " ouT QH " "
11 Same tests, terminal conditions and limits as for subgroup 10, except T¢ = -55° C.

1/ A =normal clock pulse, except for subgroups 7 and 8 (see 3/).

2/ B = momentary GND, then 4.5V to clear register prior to test, except for subgroups 7 and 8 (see 3/).

3/ For subgroups 7 and 8, A = Vcc and B = GND.

4/ Output voltages shall be either:
(a) H = 2.4V minimum and L = 0.4 V maximum when using a high speed checker double comparator, or
by H=1.5VandL < 1.5V when using a high speed checker single comparator.

5/ (T?'ne tests in subgroups 7 and 8 shall be performed in the sequence specified.

6/ Only a summary of attributes data is required.

7/ For schematics incorporating 4.5 kQ base resistors, the minimum and maximum limits shall be -0.6 and -1.5 mA, respectively.

For schematics incorporating 6 kQ base resistors, the minimum and maximum limits shall be -0.4 and -1.3 mA, respectively.

8/ For device type 03, schematic circuits A, D, E and F, the minimum and maximum limits shall be -0.7 and -1.6 mA, respectively.

For schematic circuit B, the minimum and maximum limits shall be -0.8 and -2.6 mA, respectively.
For schematic circuit C, the minimum and maximum limits shall be -0.6 and -1.5 mA, respectively.

9/ For device type 03, schematics circuits A, C, D, E and F, the maximum limits shall be 40 uA. For schematic circuit B, the maximum limits shall be 80 pA.
10/ For device type 03, schematics circuits A, C, D, E and F, the maximum limits shall be 100 pA. For schematic circuit B, the maximum limits shall be 200 pA.
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TABLE lll. Group A inspection for device type 04.
Terminal conditions (pins not designated may be H> 2.0 V or L < 0.8 V or open).

MIL- CasesE, F 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Test limits
Subgroup | Symbol | STD-883 — Meas.
method Test No. S/L CLK E F G H QH GND QH Sl A B C D CLKI Vcc | terminal Min Max Unit
1 VoH 3006 1 08V 20V GND |[-8mA 45V QH 24 v
Tc=25C| Vou 3006 2 " 08V [-8mA| " " QH 24
VoL 3007 3 " 20V [16mA| -~ - on ”

“ VoL 3007 4 " 08V " |16 mA " QH “
“ Vic -12mA " " S/L -1.5 “
” " 6 -12 mA " " CLK 0.4 " “
“ “ 7 " -12 mA " Sl “ “
" “ 5 8 " -12 mA " CLKI
“ ‘ 9 " -12mA " A

" 10 " -12 mA " B " “

" 1 " -12 mA " C "
“ “ 12 " -12 mA " D " “
“ “ 13 -12 mA " " E " “
“ “ 14 -12 mA " " F " “
“ " 15 -12 mA " " G " "
‘ " 16 -12 mA " " H " "
“ IiL1 3009 17 04V | 45V " 45V | 55V S/L -1.2 -3.9 mA
“ liL2 " 18 " 04V " Sl -0.4 -1.3 “
“ “ “ 19 45V " 04V " CLKI " " “

" " 20 GND " 04V " A " " "

21 " " 04V " B "
“ “ “ 22 " " 04V " C " “ “
“ “ “ 23 " " 04V " D " “ “
“ “ “ 24 " 04V " " E " " “
“ “ “ 25 " 04V " " F " " “
“ “ “ 26 " 04V " " G " " “
“ " 27 " 04V " " H " " “
L3 28 45V | 04V " " CLK 6/ "

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 H> 2.0 V or L < 0.8 V or open).

MIL- Cases E, F 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Test limits
Subgroup | Symbol | STD-883 — Meas.
method Test No. SIL CLK E F G H QH GND QH SI A B C D CLKI | Vcc | terminal | Min Max Unit
1 1141 3010 29 GND 24V 55V Si 40 pA
Tc =25°C “ “ 30 GND " 24V " CLKI " “
“ “ “ 31 55V " 24V " A “ “
“ “ “ 32 " " 24V " B “ “
“ “ “ 33 " " 24V " C “ “
34 " " 24V " D "
35 " 24V " " E "
“ “ “ 36 " 24V " " F “ “
“ “ “ 37 " 24V " " G “ “
“ “ “ 38 " 24V " " H " “
“ “ “ 39 GND | 24V " " CLK " “
" I1H2 " 40 " 55V " Sl 100 "
" “ “ 41 GND " 55V " CLKI " “
“ “ “ 42 55V " 55V " A “ “
43 " " 55V " B
44 " " 55V " C
“ “ “ 45 " " 55V " D " “
“ “ “ 46 " 55V " " E " “
“ “ “ 47 " 55V " " F “ “
“ “ “ 48 " 55V " " G “ “
“ “ “ 49 " 55V " " H " “
“ “ “ 50 GND | 55V " " CLK " “
lIH3 51 24V | GND " GND " S/L 120
liH4 52 55V | GND " GND " S/L 300
los 3011 53 C1/ | 45V 45V " GND 45V " QH -20 -55 mA
“ los 3011 54 C1/ | 45V GND | GND " 45V " QH -20 -55 mA
Icc 3005 55 C1/ | 45V | 45V | 45V | 45V | 45V " GND | 45V | 45V | 45V | 45V | 45V " Vce 63 mA
2 Same tests, terminal conditions and limits as for subgroup 1, except Tc = +125°C and V¢ tests are omitted.
3 Same tests, terminal conditions and limits as for subgroup 1, except Tc = -55°C and V, ¢ tests are omitted.
7 Truth 3014 56 B B B B B B H GND L A B B B B B 45V
Tc=25°C| table “ 57 A B B B B B " " " " B B B B " " 3/
2/ 5/ test “ 58 " A A A A A " " " " A A A A " "
“ 4/ “ 59 " B A A A A " " " " A A A A " "

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 H> 2.0 V or L < 0.8 V or open).

Subgroup

Symbol

MIL-

STD-883
method

CasesE, F

10

11

13

Test No.

o
=
X

Test limits

Meas.
terminal

Min | Max

Unit

7
Tc = 25°C
2/ 5/

Truth
table
test

3014

60
61
62
63
64
65
66
67
68
69
70
7
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94

> W > w>>>wW>o>0>0>E>E>E>E>TD>O>O>O>0>O0>

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 H> 2.0 V or L < 0.8 V or open).

Subgroup

Symbol

MIL-

STD-883
method

CasesE, F

~

10

11

13

Test No.

o
=
X

Ol
T

9]
I

®

Test limits

Meas.
terminal

Min | Max

Unit

7
Tc = 25°C
2/ 5/

Truth
table
test

3014

95

96

97

98

99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129

> ®>» ®>»®®> > L>O>E>>O>PE>E>E>E>O>POD>O>O>E

I T T TIXITrr - I IrCrH- I

r T T rmrr— I T rmrr I Irrror—

rIr - IIr-rr- IIrCcC I

I rr I I rr I I+ IXI

> W wW>»>0L>>00>> 00

W w>»>>rwWw>>EL>>EOE

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 H> 2.0 V or L < 0.8 V or open).

Subgroup

Symbol

MIL-

STD-883
method

CasesE, F

w

10

11

13

Test No.

o
=
X

QH

Test limits

Meas.
terminal

Min | Max

Unit

7
Tc = 25°C
2/ 5/

Truth
table
test

3014

130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164

> ® > ®>»®> > L>O>E>E>E>PE>H>O>O>>O0>O>O>E

I r T

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 H> 2.0 V or L < 0.8 V or open).

MIL- | CasesE, F 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 Test limits
Subgroup | Symbol | STD-883 — Meas.
method | Test No. SIL | CLK E F G H QH | GND | Qn sl A B c D | CLKI | Vcc | terminal | Min | Max | Unit
7 Truth 3014 165 A B A A A A H | GND L A A A A A B |45V
Tc=25°C| table “ 166 " A " " " " " " " " " " " " " "
2/5/ test “ 167 " B " " " " " " " " " " " " " "
“ 4/ “ 168 " A " " " " " " " " " " " " " "
" " 169 B B " " " " L " H " " " " " " "
" " 170 A B " " " " " " " " " " " " " "
“ " “ 171 " A " " " " " " " " " " " " " "
" " “ 172 " B " " " " " " " B " " " " " " 3/
" " “ 173 " A " " " " " " " " " " " " " "
" " “ 174 " B " " " " " " " " " " " " " "
" " “ 175 " A " " " " " " " " " " " " " "
“ " “ 176 " B " " " " " " " " " " " " " "
" " 177 " A " " " " " " " " " " " " " "
" " 178 " B " " " " " " " " " " " " " "
" “ 179 " A " " " " " " " " " " " " " "
" " “ 180 " B " " " " " " " " " " " " " "
" " “ 181 " A " " " " " " " " " " " " " "
“ " “ 182 " B " " " " " " " " " " " " " "
" " “ 183 " A " " " " " " " " " " " " " "
" " “ 184 B " " " " B H " L " " " " " " "
" " 185 A " " " " B H " L " " " " " " "
" " 186 B " " " B A L " H " " " " " " "
“ " “ 187 A " " " B A L " H " " " " " " "
8 Repeat subgroup 7 at Tc = +125° C and T¢ =-55° C.
9 fMAX (Fig 7) 188 IN IN | GND | GND | GND | GND GND | OUT | IN | GND | GND | GND | GND | GND | 5.0V QH 18 MHz
Tc=25C| tpLu 3003 189 IN | GND | GND | GND | GND | IN " ouT GND | GND | GND | GND | GND " |sLtoqy| 6 35 ns
" tPHL1 (Fig 7) 190 IN | GND | GND | GND | GND | IN | OUT " GND | GND | GND | GND | GND " |siLtoQH | 7 44 "
“ tpLH2 “ 191 50V | IN " OouT | IN IN " |CLKtoQn| 5 28 "
" tPHL2 192 50V | IN ouT " IN IN " |CLKtoQH| 6 35 "
" tpLH3 “ 193 GND | GND | GND | GND | GND | IN " OUT | GND | GND | GND | GND | GND | GND " H to Qn 5 21 "
“ t PHL3 “ 194 " " " " " " " ouT " " " " " " " H to Qu 7 40 "
" tPLH4 195 " " " " " " ouT " " " " " " " " Hto QH 6 31 "
" tPHL4 196 " " " " " " ouT " " " " " " " " Hto QH 6 31 "

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 H> 2.0 V or L < 0.8 V or open).

MIL- Cases E, F 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Test limits
Subgroup | Symbol | STD-883 — Meas.
method | Test No. SIL | CLK E F G H QH | GND | QH sl A B c D | CLKI | Vec | terminal | Min | Max | Unit

10 fmMAX (Fig7) 197 IN IN GND | GND | GND | GND GND ouT IN GND | GND | GND | GND | GND | 5.0V QH 14 MHz
Tc = 125°C|  tpLH1 3003 198 IN | GND | GND | GND | GND | IN " ouT GND | GND | GND | GND | GND " SiLtoQy | 10 40 ns

" tPHL1 (Fig 7) 199 IN GND | GND | GND | GND IN ouT " GND | GND | GND | GND | GND " SIL to QH 11 60 "

“ tpLH2 “ 200 50V | IN " ouT | IN IN " |clKtoQu| 6 37 "

" tPHL2 “ 201 50V | IN ouT " IN IN " |CLKtoQH| 10 47 "

" tPLH3 “ 202 GND | GND | GND | GND | GND IN " OUT | GND | GND | GND | GND | GND | GND " Hto QH 5 27 "

“ t PHL3 “ 203 " " " " " " " ouT " " " " " " " Hto Qy 11 54 "

" tPLH4 “ 204 " " " " " " ouT " " " " " " " " Hto QH 10 41 "

" tPHL4 “ 205 " " " " " " ouT " " " " " " " " Hto QH 10 41 "

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

1/ C = after all other input conditions, but prior to measurement, apply momentary GND, then 4.5 V.

2/ For subgroups 7 and 8, A = Vgc and B = GND.

3/ Output voltages shall be either:
(a) H = 2.4 V minimum and L = 0.4 V maximum when using a high speed checker double comparator, or
pb) H>15VandL < 1.5V when using a high speed checker single comparator.

4/ (T?1e tests in subgroups 7 and 8 shall be performed in the sequence specified.

5/ Only a summary of attributes data is required.

6/ For device type 04, schematics incorporating a 4 kQ base resistor in the clock input circuit, the minimum and maximum limits shall be -0.7 and -1.6 mA, respectively.
For schematics incorporating a 6 kQ base resistor in the clock input circuit, the minimum and maximum limits shall be -0.4 and -1.3 mA, respectively.
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TABLE lll. Group A inspection for device type 05.
Terminal conditions (pins not designated may be H> 2.0 V or L < 0.8 V or open).

MIL- CasesE, F 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Test limits
Subgroup | Symbol | STD-883 Meas.
method Test No. CLR SR A B C D SL GND S0 S1 CLK Qp C B A cc | terminal Min Max Unit
1 VoH 3006 1 20V 20V | 20V | 20V | 20V GND | 20V | 20V | AY/ Q Q Q -0.8mp| 45V Qa 24 \Y
Tc = 25°C " 3006 2 " " " " " " " " -0.8 mA " QB " “
“ " " 3 " " " " " " " " -0.8 mA " Qc " “
“ " " 4 " " " " " " " " " -0.8 mA " Qp " “
VoL 3007 5 " 08V | 08V | 08V | 08V " " " " " 16 mA " Qa 0.4
" " 6 " " " " ! " " " " 16 mA " QB
" 7 ! " " " ! " " " 16 mA " Qc
b “ " 8 ! " ! " ! " " ! " 16 mA " Qp " “
“ Vic 9 -12 mA " " " CLR « -1.5 “
“ " 10 -12 mA " " " SR " “
“ " 11 -12 mA " " A " ‘
“ “ 12 -12 mA " " B "
“ “ 13 -12 mA " " C "
14 -12mA " " D " “
" 15 -12 mA " " SL " "
" 16 " -12 mA " SO " "
“ " 17 " -12mA " S1 " "
“ " 18 " -12 mA " CLK " “
“ L1 3009 19 04V " 55V CLR -0.4 -1.3 mA
“ " " 20 04V " GND " SR " " "
“ “ “ 21 04V " 55V | 55V " A " “ “
“ “ “ 22 04V " " " " B " “ “
23 04V " " " " C "
24 04V " " " " D " "
“ “ “ 25 04V " GND " " SL " " “
* liL2 “ 26 " 04V " SO " 7/ “
“ liL2 " 27 " 04V " S1 " 7/ “
* L3 " 28 55V " 04V " CLK -0.7 -1.6 "

See footnotes at end of device type 05.
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TABLE Ill. Group A inspection for device type 05 - Continued.
Terminal conditions (pins not designated may be H> 2.0 V or L < 0.8 V or open).

MIL- CasesE, F 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Test limits
Subgroup | Symbol | STD-883 Meas.
method Test No. CLR SR A B C D SL GND SO S1 CLK Qp C B A cc | terminal Min Max Unit
1 1141 3010 29 24V GND Q Q Q v| 55V CLR 40 pA
Tc = 25°C " " 30 24V " 55V " SR " “
“ " " 31 24V " GND | GND " A " “
“ “ " 32 24V " " " " B " “
" 33 24V " " " " C "
" 34 24V " " " " D "
“ " " 35 24V " 55V " SL " "
“ " " 36 " 24V " SO " "
“ " " 37 " 24V " S1 " "
“ " " 38 " 24V " CLK " “
" liH2 " 39 55V " " CLR 100 "
" " " 40 55V " 55V " SR " ‘
“ " " 41 55V " GND | GND " A " “
" 42 55V " " " " B " ‘
" 43 55V " " " " C "
“ " 44 55V " " " " D " “
“ " " 45 55V " 55V " SL " "
“ " " 46 " 55V " SO " "
“ " " 47 " 55V " S1 " "
“ " " 48 " 55V " CLK " “
“ los 3011 49 55V 55V | 55V | 55V | 55V " 55V | 55V A GND " Qa -20 -57 mA
" " 50 " " " " " " " " " GND " QB " " "
51 " " " " " " " " " GND " Qc "
“ “ “ 52 " " " " " " " " " GND " Qp " “ “
* Icc 3005 53 " 55V | GND | GND | GND | GND | 55V " " " " " Vce 63 “
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|c tests are omitted.
7 Truth 3014 54 B2 [B2 | A1 | B2 | A1 | B2 | B2 [GND | A1 |A1 ]| A1 L L L L 5.0V
Tc=25°C| table " 55 A " " " " " " " " " A " L " L "
3 8l test " 56 ! ! ! ! ! ! ! " " " B " L " L " 4
“ 5/ " 57 " " " " ! " ! " " " A " H " H "
“ " " 58 " " B A B A " " " " A " H " H "
" " 59 " " B " B " " " " " B " H " H "
" " 60 " " B " B " " " " " A H L H L "

See footnotes at end of device type 05.
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TABLE Ill. Group A inspection for device type 05 - Continued.
Terminal conditions (pins not designated may be H> 2.0 V or L < 0.8 V or open).

MIL- CasesE, F 1 2 3 4 5 6 7 8 9 10 1" 12 13 14 15 16 Test limits

Subgroup | Symbol | STD-883 Meas.
method Test No. CLR SR A B C D SL GND S0 S1 CLK Qp C B A cc | terminal Min Max

Unit

0.

7 Truth | 3014 61 A B A A A A B |[GND| A A A
Tc=25°C| table " 62 " " " " " " " " " " B
3/ 6l test " 63 " " " " " " " " " " A
. 5/ " 64 " " " " " " " " B B A " " " " "
" " 65 " " " B " B " " " " A
" 66 " " " " " " " " " " B
‘ " " 67 " " " " " " " " " " A
‘ " " 68 B " " " " " " " " " " L L L L "
‘ " 69 A " " " " " " " " " " " " " " "
‘ " " 70 " " " A " " A " " " " " " " " "

“ " 71 " " " " " " " " " "

« " " 72 " " " " " " " " " "

" 74 "
« " " 75 "
‘ " 76 "
" " " 77
« " " 78 "
« " 79 "
« " " 80 "
" 81 "
" " 82 "
« " " 83 "
« " 84 "
« " " 85 "
« " 86 "
« " " 87 "
« " " 88 "
" 89 i
" " 90 "
« " 91 "

W > >»2>» 00O >>>O0O00>>>

r I T rOr- I T XTI I I

« " " 92 " " " " " " " " " " " "
« " " 93 " " " " " " " " " " " "

@ >»w©0>O>>O0>>E>>OP>>O>>E>>>O

r—r I I rrrrrr- IIXIT
I T —m—r I T T rmrr— - I IXT

“ " " 94 " " " " " " " " " "

See footnotes at end of device type 05.
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TABLE Ill. Group A inspection for device type 05 - Continued.
Terminal conditions (pins not designated may be H> 2.0 V or L < 0.8 V or open).

MIL- CasesE, F 1 2 3 4 5 6 7 8 9 10 1" 12 13 14 15 16 Test limits

Subgroup | Symbol | STD-883 Meas.
method Test No. CLR SR A B C D SL GND S0 S1 terminal Min Max

Unit

(e}
-
~
3}
o
¢}
@
>
o}
le}

LL

7 Truth 3014 95 A B B B B B B GND A B
Te=25°C| table " 96 " " " " " " " " " "
3/ 6/ test " 97 " " " " " " " " " "

“ 5/ " 98 " " " " " " " " B A " " " " "
" " 99 " " " " " " " " " " " " " "

" 100 " " " " " "

“ " " 101 " " " " " " " " " " " " "

« " 103 " " " " " "

« " " 104 " " " " " " " " " " " "
« " " 105 " " " " " " " " " " " "

" " 107 " " " " " " " " " " "
" " 108 " " " " " " " " " " "

" " 109 " " " " " "
“ " 110 " " " " " "
“ " " 111 " " " " " "
“ " " 112 " " " " " "
“ " 113 " " " " " "
“ " " 114 " " " " " "

« " " 117 " " " " " " " " " "

« " 118 " " " " " " " " " "

A
A
A
B
B
B
A
“ " " 106 " " " " " " A " " "
A
B
B
B
A
A
A
B

W > W > wW>W>W>>0>>0>>0>>O>>E>>P> 0>

r—r I Irrrr-- IIrr+CrC ITXT

" " " 119 " " " " " " " " " " " " "
“ " " 120 " " " " " " " " " " " " "
“ " " 121 " " " " " " " " " " " " " "
“ " " 122 " " " " " " " " " " " " " "

" 123 B " " " " " " " " B

8 Repeat subgroup 7 at T¢ = 125°C and T¢ = -55°C.

See footnotes at end of device type 05.
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TABLE Ill. Group A inspection for device type 05 - Continued.
Terminal conditions (pins not designated may be H> 2.0 V or L < 0.8 V or open).

MIL- Cases E, F 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Test limits
Subgroup | Symbol| STD-883 Meas.
method Test No. CLR SR A B ¢} D SL GND SO S1 CLK Qp C B A cc terminal Min Max Unit
9 fmax (Fig 8) 124 B IN GND | GND | GND | GND | GND | GND | 5.0V | GND IN A a a OUTy| 5.0V Qa 11 MHz
Tc=25°C | tpHL1 3003 125 IN 50V | 5.0V | 50V | 5.0V " " 50V " ouT " CLR to Qa 7 34 ns
" " (Fig 8) 126 " " " " " " " " " ouT " CLR to QB " " "
“ " " 127 " " " " " " " " " ouT " CLR to Qc " " "
" " 128 " " " " " " " " " ouT " CLR to Qp " " "
" tPLH2 " 129 B IN " " " " " " " ouT " CLK to Qa " 26 "
" " " 130 " 5.0V IN " " " " " " ouT " CLK to QB " " "
“ " " 131 " 50V | 5.0V IN " " " " " ouT " CLK to Qc " " "
“ " " 132 " 50V | 50V | 5.0V IN " " " " ouT " CLK to Qp " " "
" tPHL2 " 133 5.0V IN 50V | 50V | 5.0V " " " " ouT " CLK to Qa " 32 "
" " " 134 " 50V IN 50V | 50V " " " " ouT " CLK to QB " " "
“ " " 135 " 50V | 5.0V IN 50V " " " " ouT " CLK to Qc " " "
“ " " 136 " 50V | 5.0V | 5.0V IN " " " " ouT " CLK to Qp " " "
10 fmax (Fig 8) 137 B IN GND | GND | GND | GND | GND " 5.0V | GND IN ouT " Qa MHz
Tc =125°C | tpHL1 3003 138 IN 50V | 5.0V | 50V | 5.0V " " 50V " ouT " CLR to Qa 48 ns
" " (Fig 8) 139 " " " " " " " " " ouT " CLR to QB " " "
“ " " 140 " " " " " " " " " ouT " CLR to Qc " " "
“ " " 141 " " " " " " " " " ouT " CLR to Qp " " "
" tPLH2 " 142 B IN " " " " " " " ouT " CLK to Qa " 36 "
" " " 143 " 5.0V IN " " " " " " ouT " CLK to Qg " " "
“ " " 144 " 50V | 50V IN " " " " " ouT " CLK to Qc " " "
“ " " 145 " 50V [ 5.0V | 5.0V IN " " " " ouT " CLK to Qp " " "
" tPHL2 " 146 5.0V IN 50V | 5.0V | 50V " " " " ouT " CLK to Qa " 44 "
" " " 147 " 50V IN 50V | 5.0V " " " " ouT " CLK to QB " " "
" " 148 " 50V | 5.0V IN 50V " " " " ouT " CLK to Qc " " "
" " 149 " 50V [ 50V | 5.0V IN " " " " ouT " CLK to Qp " " "

11

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

1/ A =normal clock pulse, except for subgroup 7 and 8 (see 3/).
2/ B =momentary GND, then V\y (except for subgroups 7 and 8). For subgroups 1, 2 and 3, V\y = V¢c; for subgroups 9, 10 and 11, Viy = 3.0 V minimum (see figure 8).
3/ For subgroups 7 and 8, A = V¢c and B = GND.

4/ Output voltages shall be either:
(@) H=2.4V minimum and L = 0.4 V maximum when using a high speed checker double comparator, or
(b) H>1.5V and L < 1.5V when using a high speed checker single comparator.

5/ The tests in subgroups 7 and 8 shall be performed in the sequence specified.
6/ Only a summary of attributes data is required.

7/ For device type 05, schematic circuits A and B, the minimum and maximum limits shall be -0.4 and -1.3 mA, respectively. For schematic C, the minimum and maximum
limits shall be -0.7 and -1.6 mA, respectively.
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TABLE lll. Group A inspection for device type 06.
Terminal conditions (pins not designated may be H> 2.0 V or L < 0.8 V or open).

MIL- | CasesE,F 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Test limits
Subgroup | Symbol | STD-883 Meas.
method Test No. CLR J K A B Cc D GND SL CLK Qo Qp c B A VCC | terminal Min Max Unit
1 VOH 3006 1 20V 20V | 20V | 20V | 20V | GND | 08V | A 1/ Q Q Q|08 mAl 45V Qa 2.4 v
Tc = 25°C " " 2 " " " " " " " " -0.8 mA " QB " “
“ " " 3 " " " " " " " " -0.8 mA " Qc " “
“ " " 4 " " " " " " " " 0.8 mA " Qp " “
" " 5 " 08V |08V |08V |08V " " " ]-0.8mA " Qo "
’ VoL 3007 6 " " " " " " " " 1BmA| " Qa 0.4 “
“ " 7 " " " " " " " " 16 mA " QB “
" 8 " " " " " " " " 16 mA " Qc
“ " " 9 " " " " " " " " 16 mA " Qp " “
“ " " 10 " 20V | 20V [ 20V | 20V " " " |16 mA " Qo " “
Vic 11 -12mA " " CLR 1.5 ‘
‘ “ 12 -12mA " " J "
“ “ 13 -12mA " " K " “
“ “ 14 -12 mA " " A " “
“ " 15 -12mA " " B " "
“ " 16 -12mA " " o] " "
“ " 17 12mA| " " D " "
“ " 18 " |-12mA " SL " “
“ " 19 " -12mA " CLK " "
i1 3009 20 04V " 55V 55V | CLR 04 | 13 | mA
liL2 “ 21 GND | 04V " 55V " J
“ “ “ 22 B2 |55V |04V |55V " 55V | A " K _
23 04V " GND " A
“ “ “ 24 0.4V " " " B 7
“ “ “ 25 04V " " " C
“ " “ 26 0.4V " " " D
“ " " 27 " 04V " SL
“ I3 “ 28 55V " 04V " CK | 07 [ 16 | mA

See footnotes at end of device type 06.
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TABLE Ill. Group A inspection for device type 06 - Continued.
Terminal conditions (pins not designated may be H> 2.0 V or L < 0.8 V or open).

MIL- CasesE, F 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Test limits
Subgroup | Symbol | STD-883 Meas.
method Test No. CLR J K A B C D GND SL CLK Qo Qp c B A cc | terminal | Min Max | Unit
1 1141 3010 29 24V GND Q Q Q V| 55V CLR 40 pA
Tc =25°C " “ 30 55V | 24V 55V " GND A " J " "
“ “ “ 31 GND 24V " GND " K "
“ “ “ 32 24V " 55V " A " "
“ “ “ 33 24V " " " B " " "
34 24V " " " C " "
" 35 24V " " " D " "
“ " " 36 " 24V " SL " "
" " " 37 GND " 24V " C LK " "
" liH2 " 38 55V " " CLR 100 "
" " “ 39 55V | 55V 55V " GND A " J " "
‘ “ “ 40 GND 55V " GND " K " "
“ “ “ 41 55V " 55V " A " "
“ “ “ 42 55V " " " B " "
43 55V " " " C " "
" 44 55V " " " D " "
“ " " 45 " " " SL " "
" " " 46 GND " 55V " C LK " "
" los 3011 47 55V 55V | 55V | 55V | 55V " GND A GND " Qa -20 -57 mA
" " " 48 " " " " " " " " GND " QB " " “
“ " " 49 " " " " " " " " GND " Qc " " “
“ " " 50 " " " " " " " " GND " Qp " " “
“ " " 51 GND " GND " Qo " " “
” Icc 3005 52 55V | GND | GND | GND | GND | GND | GND " GND A " Vce 63 “
2 Same tests, terminal conditions, and limits as subgroup 1 except T¢ = 125°C and V|c tests are omitted.
3 Same tests, terminal conditions, and limits as subgroup 1 except T¢ = -55°C and V|c tests are omitted.

See footnotes at end of device type 06.
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TABLE Ill. Group A inspection for device type 06 - Continued.
Terminal conditions (pins not designated may be H> 2.0 V or L < 0.8 V or open).

Subgroup

Symbol

MIL-
STD-883

method

CasesE, F

4

5

6

7

9

10

1"

12

13

14

15

Test No.

CLK

Meas.

terminal

Test limits

Min

Max

Unit

Truth
table
test

3014

53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84

> > W >» > ®>0>0>O>>E>E>E>TD>>O>O>O0>0> >

See footnotes at end of device type 06.
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TABLE Ill. Group A inspection for device type 06 - Continued.
Terminal conditions (pins not designated may be H> 2.0 V or L < 0.8 V or open).

MIL- CasesE, F 1 2 3 4 5 6 7 8 9 10 1" 12 13 14 15 16 Test limits
Subgroup | Symbol | STD-883 Meas.
method Test No. CLR J K A C GND SL CLK Qo Qp c B A cc | terminal | Min Max | Unit
7 Truth 3014 85 A B B B A B A GND B B H Lqg Hq L qg HVS50V
Tc=25°C| table * 86 " " " B " B " " " A L L L "
3/ 6/ test “ 87 " " " A " A " " " A " " L " L "
“ 5/ “ 88 " " " " " " " " " B " " L " L "
“ “ “ 89 " " " " " " " " " A " " H " H " 4/
“ “ “ 90 B " " " " " " " " B H L L L L "
! " 92 B A A " " " " " " " " " " " " "
“ “ “ 96 A " " B B B B " " B " " " " " "
“ “ “ 97 A " " B B B B " " A " " " " H "
8 Repeat subgroup 7 at except Tc = 125°C and T¢ = -55°C.
9 fmax (Fig 9) 98 B 50V | GND GND | 5.0V IN OouT | 5.0V Qa 15 MHz
Tc=25°C| tPHL1 3003 99 IN 50V oV OV | 5.0V | GND | GND " ouT " CLRtoQa| 7 30 ns
“ " (Fig 9) 100 " " " " " " " " ouT " CLR to QB " " "
" " 101 " " " " " " " " ouT " CLRtoQc| " " "
" " " 102 " " " " " " " " ouT " CLRtoQp| " " "
" tPHL2 " 103 B IN " IN " ouT " CLKtoQa| " 24 "
" " " 104 " IN " " " ouT " CLK to QB " " "
“ " " 105 " IN " " " ouT " CLK to Qc " " "
“ " " 106 " IN " " " ouT " CLK to Qp ! " !
" tPHL2 " 107 " IN " " " ouT " CLKtoQa| " 29 "
" " " 108 " IN " " " ouT " CLK to QB " " "
" " 109 " IN " " " ouT " CLK to Qc ! " "
" " 110 " IN " " " ouT " CLK to Qp ! ! !

See footnotes at end of device type 06.
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TABLE Ill. Group A inspection for device type 06 - Continued.
Terminal conditions (pins not designated may be H> 2.0 V or L < 0.8 V or open).

MIL- CasesE, F 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Test limits
Subgroup | Symbol | STD-883 Meas.
method Test No. CLR J K A B C D GND SL CLK Qo Qp c B A cc | terminal | Min Max | Unit
10 fMAX (Fig 9) 111 B 50V | GND GND | 5.0V IN Q Q Q| outV| 5.0V Qa 12 MHz
Tc =125°C| tpHL1 3003 112 IN 50V [ 50V | 50V | 5.0V | GND | GND " ouT " CLRtoQa| 7 34 ns
* " (Fig 9) 113 " " " " " " " ouT " CLRtoQp| " " "
" " 114 " " " " " " " ouT " |CLRtoQc¢| " " "
" " " 115 " " " " " " " " ouT " |CLRtoQp| " " "
" tPHL2 " 116 B " IN " IN " ouT " CLKtoQa| " 28 "
" " " 17 " " IN " " " ouT " CLKtoQs| " " "
“ " " 118 " IN " " " ouT " CLKtoQc| " " !
“ " " 119 " IN " " " ouT " CLKtoQp| " " "
" tPHL2 " 120 " IN " " " ouT " |CLKtoQa| " 34 "
" " " 121 " IN " " " ouT " CLKtoQg| " " "
‘ " " 122 " IN " " " ouT " |CLKtoQc| " " "
" " 123 " IN " " " ouT " CLKtoQp| " ! !
2 Same tests, terminal conditions, and limits as subgroup 10 except T¢ = -55°C.

1/ A =normal clock pulse, except for subgroup 7 and 8 (see 3/).
2/ B =momentary GND, then V|y except for subgroups 7 and 8. For subgroups 1, 2 and 3, V\y = V¢c; for subgroups 9, 10 and 11, V\y = 3.0 V minimum (see figure 11).
3/ For subgroups 7 and 8, A = V¢c and B = GND.
4/ Output voltages shall be either:

(@) H=2.4V minimum and L = 0.4 V maximum when using a high speed checker double comparator, or

(b) H>1.5V and L < 1.5V when using a high speed checker single comparator.
5/ The tests in subgroups 7 and 8 shall be performed in the sequence specified.

6/ Only a summary of attributes data is required.

7/ For device type 06, schematic circuits A and B, the minimum and maximum limits shall be -0.4 and -1.3 mA, respectively. For schematic C, the minimum and maximum

limits shall be -0.7 and -1.6 mA, respectively.
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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 packaging of materiel is to be performed by DoD or in-house contractor personnel,
these personnel need to contact the responsible packaging activity to ascertain packaging requirements. Packaging
requirements are maintained by the Inventory Control Point's packaging activity within the Military Service or Defense
Agency, or within the military service'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 that may be helpful, but it 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 Acaquisition requirements. Acquisition documents should specify the following:

a. Title, number, and date of the specification.

b. PIN and compliance identifier, if applicable (see 1.2).

c. Requirements for delivery of one copy of the conformance inspection data pertinent to the device

inspection lot to be supplied with each shipment by the device manufacturer, if applicable.

Requirement for certificate of compliance, if applicable.

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

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

g. Requirements for product assurance options.

h. Requirements for carriers, special lead lengths or lead forming, if applicable. These requirements shall
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.

j. Packaging requirements (see 5.1).

o

6.3 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.

6.4 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.
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6.5 Abbreviations, symbols and definitions. The abbreviations, symbols, and definitions used herein are defined
in MIL-PRF-38535 and MIL-HDBK-1331, and as follows:

GND oo Electrical ground (common terminal)
VIN ceeeeteieieiei ettt Voltage level at an input terminal
LIN oo Current-flowing into an input terminal

6.6 Logistic support. Lead materials and finishes (see 3.3) 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 lead lengths 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-35810 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.

Device type Commercial type
01 5495
02 5496
03 54164
04 54165
05 54194
06 54195

6.8 Changes from previous issue. Marginal notations 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 (Project 5962-2091)
DLA-CC

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

NOTE: The activities listed above were interested in this document as of the date of this document. Since
organizations and responsibilities can change, you should verify the currency of the information above using the
ASSIST Online database at http://assist.daps.dla.mil.
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