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MILITARY SPECIFICATION
MICROCIRCUITS, DIGITAL, TTL,
SHIFT REGISTERS, MONOLITHIC SILICON

| "TNACTIVE FOR NEW DESIGN AFTER DATE OF THIS REVISION. |

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

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 and are reflected in the complete part number.

1.2 Part number. The part number shall be in accordance with MIL-M-38510, with the exception that
the "JAN™ or "J" certification shall not be used.

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

Device type Circuit
01 4-bit shift register
02 Dual, 8-bit shift register

1.2.2 Device class. The device class shall be the product assurance level as defined in
MIL-M-38510.

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

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

E D-

2 {16-1ead, 1/4" x 7/8"), dual-in-line package
F F-5

16-1ead, 1/4" x 3/8"), flat package

1.3 Absolute maximum ratings.

Supply voltage range - - = ~ = = = =~ = = = -~ - - - - -0.5 V dc to +7.0 V dc
Input voltage range- - - = = =~ ~ =~ = = = = =« = = - = -1.5 ¥ dc at -12 mA to *5.5 V dc
Storage temperature range- - - -~ - - - - -~ ~ -~ -~ - - -65°C to +150°C

Maximum power dissipation (Pp) 1/:

Device type 01 ~ ~ = = = = = = = = = = = = = = - = 473 md dc

Device type 02 - - = = = = = = =~ = = - = = - - - - 424 i dc
Lead temperature (soldering, 10 seconds) - - - - - - +300°C
Thermal resistance, junction-to-case (8j¢):

Cases E, F ~ ~ = = = = o = = 2 o m ma o - e - - (See MIL-M-38510, appendix C)
Junction temperature (Tj) 2/ ~ =~ = = = = = =~ - =~ ~ - +175°C

T/ WMust withstand the added Py due to short circuit test (e.g., Ipg) at one output for
5 seconds duration.

2/ Maximum junction temperature shall not be exceeded except for allowable short duration burn-in
screening conditions per method 5004 of MIL-STD-833.

Beneficial comments (recommendations, additions, deletions) and any pertinent datal
[which may be of use in improving this document should be addressed to: Rome Air |
|Development Center (RBE-2), Griffiss AFB, NY 13441, by using the self-addressed |
{Standardization Document Improvement Proposal (DD Form 1426) appearing at the end |
{of this document or by letter. [

AMSC N/A FSC 5962
DISTRIBUTION STATEMENT A. Approved for public release; distriubiton is unlimited.
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1.4 Recommended operating conditions.

Supply voltage (Veg)- - - - - - ==« -~ ----- 4,5 V dc minimum to 5.5 V dc maximum
M1 nimum high-]eve? input voltage (Viy)- - - - - - - 2.0 Vdc
Maximum low-level input voltage (V L? ------- 0.8 V dc .
Case operating temperature range {(Tgy === - - - - -55°C to *125°C
Fan out
Device type 01
High logic level- - = = = = = = = = - - - - - - 12
Low logic level = - = = - = = = = = = = = = = = 6
Device type 02
High logic level- - - = - - = = = = = = = - - = 20
Low logic level = = = = = = = = = = = = = - - - 10
Device type Ol
Setup time, data to clock - - - - = = = = - - - - 26 ns minimum
Hold time, data to clock- - = = = = = = = = - - = 0 ns minimum
Setup time, PE to clock = - = = = - = = = - = - - 44 ns minimum
Hold time, PE to clock= = = = = = = = = = = = = - -10 ns ainimum
Clock pulse width = = = = = = = = - = = = = - - = 28 ns minimum
Master reset pulse width- - - -« =~ = =« = - - - - - 30 ns minimum
Recovery time, master reset-to-clock- - - - - - - 30 ns minimum
Device type 02
Setup time, data to clock - - - - = = = = - - - - 25 ns minimum
Hold time, data to clock- - = = = = = = = = = - - 2 ns minimum
Clock pulse width = = = = - = = = = = = = = = -« 30 ns minimum
Master reset pulse width- - ~ = - - = - - - = = - 38 ns minimum
Recovery time, master reset-to-clock- - - - - - - 38 ns minimum

2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specifications and standards. The following specification and standard form a part of this
specification to the extent specified herein. Unless otherwise specified, the issues of these
documents shall be those listed in the issue of the Department of Defense Index of Specifications and

Standards and supplement thereto, cited in the solicitation.

SPECIFICATION
MILITARY
MIL-M-38510 - Microcircuits, General Specification for.
STANDARD
MILITARY
MIL-STD-883 - Test Methods and Procedures for Microelectronics.

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

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

3. REQUIREMENTS

3.1 Detail specification. The individual item requirements shall be in accordance with
MIL-M-38510, and as specified herein.

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




3.2.1 Terminal connections.

3.2.2 Truth tables.

3.2.3 Logic diagrams.

The terminal connections shall be as specified on figure 1.
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The truth tables shall be as specified on figure 2.

The logic diagrams shall be as specified on figure 3.

TABLE I. Electrical performance characteristics.

] [ [ Limits T T
| Test [Symbol | . Conditions [Device | | Unit |
[ I I -55°C < Tg < +125°C | type |'Min [ Max
| | | | I [ i I
f o | o e |
|High Tevel output voltage VoH Vee = H = -640 uA 01 2.4 | --- v
| | |foF Ts Toroa8d wXror 0o 03 | A |
= } {VCC = 4.5V, Igy = -800 uA { 02 { 2.4 % - } v ‘
| [ I | i | I T
[Low level output voltage VoL Voo = 4.5V, IgL = 12.8 mA | 0l | -=-—~ | 0.4 1 Vv
{ { }for Q3, 9.6 mA for Qg - Q3 } { { } !
{ I lVCC = 4.5V, Igp = 16 mA { 02 [ ---10.4 |r v I

I | | [ |
T I ] | | | | i
}High level input voltage IV IVee = 4.5V } All | 2.0 | --- : v

| I | | |
I [ I I | I ] [
=Low level input voltage =V1L {VCC =4.,5V : Al1l } - } 0.8 : v :
T [ I I | ! I T
|Input clamp voltage Vi [Vee = 4.5V, Ity = -12 mA, | AN [ --- 1.5 1] V
| I ITe = +25°C | | | I |
| | | I | [ | |
T I I I I ] I T
{High level input current {Tiyy  IVgc = 5.5V, Viy = 2.4 ¥ | 01 | === | 401 wA |
lat any input except CP and PE | I | | [ | |
} }VIIHZ IrVCC = b.b V¥, VIN = 5.5V { 0l l] ——— { 100 { uA II
T I I I T ! | i
|Hi gh level input current at |Ipy3 }VCC = 5.5V, Viy = 2.4 V } 01 } --- : 80 } wA }
IcP
} {IIH4 {Vbc = 5.5V, Viy =507V { 01 ; -— } 200 % uA :
[ [ T I [ I T T
I;%gh Tevel input current at iIIH5 lVCC =55V, Viy=2.4YV | 01 } --- = 92 : uA I
| |
| [Tk [Voc = 5-5 V2 Vg = 5.5 ¢ I N R {
T [ I [ [ T Bl
IH1gh 1eve1 input current at Ity IVeg = 5.5V, Viy = 2.4V |02 [ --- 1 40 | wA |
{MR, Dg, D | | | | I I |
| Minz Voo = 5.5V, Viy = 5.5V Ir 02 : e Irloo Ir WA Ir
| | |
T | | I 1 | | |
| Hi gh level input current at |Irys Voo = 5.5V, Viy = 2.4 V | 02 | === 60| wA |
[CP {pins 7 and 10) | | i ] | | |
{ IIIH4 {VCC = 2.0V, Viy = 5.5V : 02 : --- [ 150 } uA :

1

| [ I I T T T I
|High level input current at }IIHS }VCC =55V, Viy = 2.4V : 02 ; --- : 80 : uA {
ID
; S PI% IWCC 5.5V, Vjy =557 { 02 II - Irzoo { ) lr
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[to Tow level MR to output,

TABLE 1. Electrical performance characteristics - Continued.

T [ I I [ Limits | [
| Test [Symbol | Conditions _ [Device | | Unit |
I I | -55°C < Tg < +125°C | type | Min [ Max [ |
| | | | | | | |
I | | | | | | |
[High level input current at IIry7 IVog = 5.5V, Viy = 2.4V I 02 | - ] 120 | WA |
|CCP {pin 9) I I ! | ] I
: lrIIHS {VCC = 5.0V, Viy = 5.0V : 02 I[ ll 300 II uA ]I
ILow level input current at [Ty IVeg = 5.5V, Viy=0.4V | o1 [-0.4 |-1.6 | mA |
lany input except CP and PE | | | | | | i
| | ] I | | | I
I I [ [ [ T I [
%Low level input current at CP [Iy 2 :VCC = 5.5V, Viy=10.4V | 01 t -0.7 : 3.2 } mA :

I |
I ] 1 I | I |
|Low Tevel input current at PE {IIL3 [Veg = 5.5V, Viy = 0.4V { 01 { -0.4 = -3.7 1 mA }

|
I | l 1 ] | | I
[Low level input current at iI;p1 Weg = 5.5V, Viy=0.4YV | 02 -0.7 |-1.6 | mA |
IMR, Dg, D1 | | | | | | |
| | ! | | | | |
] I [ I I I | |
|Low level input current at CP Iz Ve = 5.5V, Viy = 0.4V | 02 |-1.0 1-2.4 | mA |
[{pins 7 and 10) [ | I | | | |
| | [ | | | | !
T I [ I [ [ I T
{Low level input current at [Tz IVee = 5.5V, Viy =0.4V | 02 [-1.4 1-3.2 1 mA {
ID | | | | | i
> | | | L
. e o T e es |
Low level input current at I Vee = 5.5V, Viy=0.4 YV 0 2.0
ICCP (pin 9) | N l R T
{ I [ i | I [ [
[ ] i | | | | ]
|Short-circuit output current |lIgg Ve = 5.5V 1/ | 01 | 2 | -80 | mA |
| | | - [ 02 I - =707 mA ]
| | l i | | | [
| | i | | I | {
|Supply current B Veg = 5.5 V | o1 | --- ] 861 mA |
[ ! [ [~ 07 [T 77T mA T
[ | | l ! | | |
I | T | | [ | 1
:Shift right frequency :fsr {VCC = 5.0V { 01 : 15 { } MHz |
|
T I [CL = 50 pF T ! [ I [
{Propagation delay time, low lItp gy | | o1 | 31 341 ns |
|to high level, from clock to | [RL = 3900 +5% | | i | |
loutput | | | | ! | |
| | [See figures 4 and 5 [ [ ! | [
T I I T I I I T
{Propagation delay time, high ltpy1 | | o1 i 61 401 ns |
Ito 1ow Tevel, from clock to | ] | i | | |
loutput | | | [ | | |
[ | I | [ | [ |
T | | T I [ T ]
[Propagation delay time, high ltpHLz } { 01 } 6 } 53 } ns
|
| | | | | | |
I I | | | i I

}except 3

See footnote at end of table.
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TABLE 1. Electrical performance characteristics - Continued.

TPropagation dek%y time, high
to output

[to Tow level,

T | [ [ | Limits | [
| Test [Symbol | ,_ Conditions [Device | Unit |
I I I -55°C < Tg < *125°C | type | Min [ Max
| l | ! | | i |
p : ltonz 1% o1 | 61 s ons
Propagation delay time, low t| = 5.0V 0 ns
ito high level, MK to T A | Lo |
| | IC, = 50 pF | | | | |
I | | | | | | |
177’ ] [RL = 390q £5% | | | |
Shift right frequency Ifgy [ | 02 13 | [ MHz |
| | ISee figures 4 and 5 ] | | | |
Ipro agation delay time, low ItpLH1 | | 02 [ 37 3371 ns
to high level, from clock | | | | |
[to output | | | [ | { |
| | | | | I | |
TPropagation delay time, high TtpyL1 | [ 02 I 61 4971 ns |
Ito 1ow level, from clock to | | I | | I |
joutput | | | | | I |
] ! | | | | ! ]
[tpyL2 | T 02 [ 61 72T ns 1
| I | | | f |
I | l | | | |

1/ MNot more than one output should be shorted at a time.

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

3.3 Lead material and finish. The lead material and finish shall be in accordance with MIL-M-38510
(see 6.9).

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

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

3.6 Marking. Marking shall be in accordance with MIL-M-38510 and 1.2 herein. At the option of the
manufacturer, marking of the country of origin may be omitted from the body of the microcircuit, but
shall be retained on the initial container. The "JAN" or "J" certification mark shall not be used.

3.7 Manufacturer eligibility. To be eligible to supply microcircuits to this specification, a
manufacturer shall have a manufacturer certification in accordance with MIL-M-38510 for at least one
Tine, not necessarily the line producing the device type described herein.

3.8 Certification. Certification in accordance with MIL-M-38510 is not required for this device.
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TABLE II. Electrical test requirements.

test requirements

[ Subgroups (see

| table III)
MIL-STD-883 | Class S | Class B
devices | devices

—_——) ] ——— ——_——— ]

[
|
|
| |
| | |
| | {
Interim electrical parameters I 1 1 |
{method 5004) I : i
| [ |
Final electrical test parameters 11%,2,3,7,11%,2,3, |
(method 5004) 19,10,11 :7,9 :
|
I [ T
Group A test requirements 11,2,3,7, 11,2,3,7, |
| (method 5005) 18,9,10,1119,10,11 |
| | | |
I [ [ T
[Group B test requirements 11,2,3,7, | N/A |
{ (method 5005) subgroup 5 {8,9,10,11{ {
I [ | |
|Group C end-point electrical | N/A 1 1,2,3 |
| parameters (method 5005) | [ }
| | I
T T I T
[Additional electrical subgroups | N/A | None |
1 for group C periodic inspections | { :
[
T T T T
Group D end-point electrical | 1,2,3 1 1,2,3 [
| | !
| | |

parameters (method 5005)

*PDA applies
4. NQUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. S

to subgroup 1 (see 4.2c).

ampling and inspection procedures shall be in accordance with

MIL-M-38510 and methods 5005 and 5007, as applicable, of MIL-STD-883, except as modified herein.

4.2 Screening. Screening shall
conducted on all devices prior to
shall apply:

be in accordance with method 5004 of MIL-STD-883, and shall be
quality conformance inspection. The following additional criteria

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

(1) Test condition D, E,

(2) Tp = *+125°C minimum.

or F using the circuit shown on figure 6, or equivalent.

b. Interim and final electrical tests shall be as specified in table II, except interim

electrical tests prior to
¢c. The percent defective all

4.3 Qualification inspection.

4.4 Quality conformance inspect

burn-in are optional at the discretion of the manufacturer.
owable (PDA) shall be as specified in MIL-M-38510.
Qualification inspection is not required.

ion. Quality conformance inspection shall be in accordance with

MIL-M-38510 and as specified herei
5005 of MIL-STD-883 and herein for
Generic test data (see 6.5) may be
AQuality conformance inspection sha
specification before they are ship

n. Inspections to be performed shall be those specified in method
groups A, B, C, and D inspections (see 4.4.1 through 4.4.4).

used to satisfy the requirements for groups C and D inspections.
11 be completed on the specific devices covered by this

ped.



Device type 01

CASE E AND F
wr[1] ~ [i§Vee
J 2] [15] Qg
K 3] 14] Q
Po (4] 3] Q2
Py (5] 12) Q3
P> (€] 11) Q3
P3 [7] [10) cp

GND (8] 9] PE

FIGURE 1.
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Device type 02

CASE E AND F

wWw] ~ [EVec
Q7q [ 15] Q7p
Q7q (Z] 14) Q7p
Dsa (4] 13] Osb
D1q [&] 12] 0y p
Doa (€] 1] Dop
cPa (7] [10] cPb
GND (8] 3] ccp

Terminal connections.




Serial entry.
(PE = HIGH, MR = HIGH)
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Device type 01

X QO at t_ .,

L]t

H | Qat t, (no change)

Parallel entry.
(PE = LOW, MR = HIGH)

D-Input

(PO’ P], PZ’ or P3)

Qutput Q at tn+1

(Qg> Qs> Qps or Qg)

- L L

L QO at t, (toggles) ' "

H H

Mode selection.

{ { [ T 1
| | PE | Po Py Py Pj 1 J K | MR |
[ ! ! f t -
| Serialentry [ H | X X X X | Refer to [ H
i | | | serial and | |
| | | | parallel entry | |
{ T | I I [
| Parallel entry | L | Refer to parallel entry | X | H |

(
H
L
X

n+l

) =

HIGH voltage level
LOW voltage level
Irrelevant (any input, including transitions)

e
+
[o0]

-
wouon

Indicates state after next clock

Device type 02

TRUTH TABLE

SHIFT SELECTION

Dy Dy By | Q7 (tpyg)
L L X L
L H X H
Hoox L L
H X H H

= Indicates state after eight clock pulses
LOW voltage level

HIGH voltage

Tevel

Irrelevant (any input, including transitions).

FIGURE 2.

Truth tables.
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Device type 01

)
o
o
v
n
hY
ol

-l
)
p
)

ce PDo— » * *
L 4 3 S
cP cP] cPl =
J
Doop— <V:D":D—DQ' 1% DQBD—“—-_Q_
_ Cp Cp Cp Cp 2
K 12
MR * .
Qo Q, Q2 Q3
Device type 02
Dip S QS QS Qs a3z}—S es1S Qst—{S @gHS Q7[—97b
b ~CPd_ HcpP HcP ) Her _f AcP _t fdeP _f rcP _ [—CP_
ob Q q q qQ Q ( Q7 _
R cp%oHR cp ' foHR coZloHR b JoHR o YeHR ¢ 3o -RCDTO-Q-,b

CPb cp

D Q
la S Qo"fs ol—{s Qz'fs 03{3 04{3 05 S Qg S Qi Y7a
cP ce cpP cp cpP cp CP cP

o oo, el pr ol o, o, [redel [ ol I el
M—R P i i S S S i

FIGURE 3. Logic diagrams.
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2.4V 5Tov
CLOCK / \ V,
GENERATOR | cp cc OUTRUT | R (SEE
(SEE NOTE 1) cP Q ? sR
SEE MR 0 O 1 NOTE 4)
TABLE PE Q ko
jun| |
GENERATOR FOR J
— - Q, o
(SEE NOTE 1) |SOMELETE K 2 (SEE NOTE 3) |
CONDITIONS PO Q3 —oO < C_ (SEE
P T "“notE 2
M. R P2 6— -
GENERATOR p 3
(SEE NOTE 1) _[\ ' 3 G6ND
T LOAD 2
= = (SAME AS
LOAD 1)
- ©
Q3 OUTPUT

NOTES:

1. Unless otherwise specified in the notes associated with the individual tests, all pulse generators
shall have the following characteristics: ZOUT x 500, tTLH = tTHL < 5 ns, VIH = 3.0 V minimum,
VIL =0V.

2. CL = 50 pF minimum including jig and probe capacitance.

A1l diodes are 1N3064 or equivalent.

R, = 3909 #5%.

W

FIGURE 4. Switching time test circuit and waveforms for device type 0l.

10
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SHIFT RIGHT FREQUENCY (fsr) and CLOCK to OUTPUT (t, . and t,. ).
PLH, PHL

t
== Ly
oK fisv X fisv N\ M
PULSE : : ViL
—rJ‘PHLl,'— —-‘ tpLH, |-—
OUTPUT X1.5v 1.5V # Vo

-—--VoL

NOTES:
1. MR, J, PE= 5.0V,
2. K = GND.

3. Clock pulse characteristics: tpcLK = 28 ns minimum, duty cycle = 50%.

MASTER RESET TO OUTPUT (tPHL toLk }, MASTER RESET PULSE WIDTH (t_ MR), and MASTER RESET to CLOCK

2, 20 p

RECOVERY TIME (t

Y‘EC)

to_
MASTER aald' R
RESET X 1.5V £15v

CLOCK 1.5V
PULSE — |, T T~ Vi

— tPHLD
OUTPUT l

IV VoH
OUTPUT f1.5v \

d3 Vbl.

NOTES:

1. PE = GND.

2. Pg, P;, P2, P3 = 5.0_V for measurements on outputs Qgp, N1, N2,
and O3, but GND for 03,

3. Master reset characteristics: tpgg

4. Clock pulse characteristics: tppik
trec = 30 ns minimum.

30 ns minimum, duty cycle
28 ns minimum, duty cycle

50%.
50%,

in

hon

FIGURE 4. Switching time test circuit and waveforms for device type 01 - Continued.
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SETUP TIME (tSETUP) and HOLD TIME for SERIAL DATA
(J and K) and PARALLEL DATA (PO, P

12 3)

£ Vv
INPUT — """~ IL

oot NS /7777 S ¥
t setup Vit setup
b hold = —~te-l nold

\
v IL
t-setupc-l e ——j t setup

hold ~t= hold Vin

CLOCK 1.5V 1.5V 1.5V L5V
INPUT -l

OUTPUT . /ST VoH

-VoL
NOTES:
1. MR - 5.0 V.
2. J and € setup time affects Og only.
3. PT input characteristics: GND for parallel data input, 5.0 V for serial data
input.
4. J and X input characteristics: tggTyp = 26 ns minimum, tygLp = 0 ns

minimum.

5. Pg, P1, P2, P3 input characteristics: tggTyp = 26 ns minimum,
tHoLp = O ns minimum.

6. Clock input characteristics: tpCLK = 28 ns minimum, duty cycle = 50%.

SETUP TIME—LtSETUP) and HOLD TIME (tHOLD) for PE INPUT

ViL
t hold

I:thold Vo ’:
t t
CLOCK setup setup

ViH
INPUT \ {l.sv \ ;h.sv

—— = ViL

— — ——VoH
OUTPUT / - VoL
NOTES:

1. J and K = GND.
MR’ PO) Pl’ PZ, P3 = 5.0V,

2.
3. PE input characteristics: tgpTyp = 44 ns minimum, tyg p = -10 ns minimum.
4. Clock input characteristics: lpCLK = 28 ns minimum, guty cycle = 50%.

FIGURE 4. Switching time test circuit and waveforms for device type 02 - Continued.
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5.0V
? OUTFUT
24V Rp (SEE
T: S|137 o L NOTE 4)
e ?Q
[ WR ( Y3 o1, Vec
GENERATOR | DOa = (SEE NOTE 3)
(SEE NOTE 1) SEE DSo Q74 |—o
TABLE MR c
L (SEE
CLOCK PULSE R gha Q7q ¢+ L “note2)
GENERATOR | COMPLETE CPb -
(SEE NOTE 1) TERMINAL
CONDITIONS] Q7b T LOAD 2.3 8.4
DSb | (SAME AS
DATA DOb Q7b > LOAD 1)
GENERATOR — DIb
_£§EELEEEIEJL__Ij\ / ! GND
= =
sz& =
NOTES:

1. Unless otherwise specified in the notes associated with the individual tests, all puise

generators shall have the following characteristics:
VIH = 3.0 V minimum, V

- ov.

Loy = 902, t

ou

2. CL = 50 pF minimum including probe and jig capacitance.

3. All diodes
Ry

FIGURE 5.

are I1N3064 or equivalent.

= 3900 +5%.

TLH ©

t < 5 ns,

THL

Switching time test circuit and waveforms for device type 02.

13
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SHIFT RIGHT FREQUENCY (fsr) and CLOCK to OUTPUT (t and t )
PLH, PHL,

LP min
CLOCK _—1I 5Vr‘_| 5V

v
1.5V, IH
PUL £k Wv

—'1 PHL =~ t?:__ —'-\Q)H

UTPUT _J(}ljtVPHL oLy AE—L VoL
Q7 | | V,

OUTPUT X 1.5V AV V(C))t

NOTE%_
1. 7 is connected to D1.

2. Other clock is grounded.
3. Clock pulse characteristics: tp = 30 ns minimum, duty cycle = 50%.

MASTER RESET to OUTPUT (tPHLZ)
uLs
—= == p min tpmin —pti=—tree ::
MASTER ™7 5v\f| 5V 1.5V} £15V
RESET t === ViL
Qs — —tPHL PHL —— fo— A
T N5y OH
oUTRUT BVA XISV 1.5V A~ —X1.5V _ Vor

NOTES:

1.
2.
3.

DS, D1 and DO = 5.0 V.
Clock pulse characteristics: ty = 30 ns minimum, duty cyc1e = 50%.
Master reset characteristics: tp = 38 ns, tpec = 38 ns m1n1mum

FIGURE 5. Switching time test circuit and waveforms for device type 02 - Continued.
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SETUP TIME (t ) and HOLD TIME (t for DATA INPUTS

SETUP

HOLD)

V
IH
CLOCK %L5V

PULSE {T5V \

s T e e

v
Q7 ouTPUT / \ OH
AFTER VoL

8 PULSES

NOTES:

1. MR =5.0V.

2. Other clock is grounded.

3. Clock pulse characteristics: tp = 30 ns minimum, duty cycle = 50%.
4

. DS input characteristics: tSETUP = 25 ns minimum, hold time = 2 ns.

FIGURE 5. Switching time test circuit and waveforms for device type 02 - Continued.
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Vee
Ry ?
——A\N\
MR R
J Q3 v Ro
Po Q2 R2
P2 go
P3 31R2
PE
cP o—
K &ND

1—

NOTES:

1. CP <1 MHz #50% square wave; duty cycle = 50 £15%, Viy = 2.0 V minimum to 5.5 V
maximum, VIL = -0.5 V minimum to +0.8 V maximum.
Ve shall be of such a value as to provide 5.0 V minimum at device terminals.
Rl = 470q.
R2 = 330q.

1

FIGURE 6. Burn-in and life test circuit.
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Vee
R2
MR Dya R|
Dsq Q7q
D Q7q Ry
QOa
Dob Q7p | Ry
Q
DSb 7b 4
R Dip :
3!cPa
cP R3 1 cep
. CPb cnp
-

CP <1 MHz *50% square wave; duty cycle =

50 +15%, VIH = 2.0 V minimum to 5.5 V

maximum, VIL = =0.5 V minimum to +0.8 V maximum.

Vee shall be of such a value as to provide 5.0 V minimum at device terminals.

R1
R2
R3

3300.
4 kq.
109.

FIGURE 6. Burn-in and life test circuit - Continued.
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4.4.1 Group A inspection. Group A inspection shall be in accordance with table I of method 5005 of
MIL-STD-883 and as follows:

a. Electrical test requirements shall be as specified in table II herein.
b. Subgroups 4, 5, and 6 of table I of method 5005 of MIL-STD-883 shall be omitted.

4.4.2 Group B inspection. Group B inspection shall be in accordance with table II of method 5005
of MIL-STD-883. Electrical parameters shall be as specified in table II herein.

4.4.3 Group C inspection. Group C inspection shall be in accordance with table III of method 5005
of MIL-STD-883 and as follows:

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

b. Steady-state 1ife test (method 1005 of MIL-STD-883) conditions:
(1) Test condition D, E, or F using the circuit shown on figure 4, or equivalant.
(2) Tp = +125°C minimum.
{3) Test duration: 1,000 hours, except as permitted by method 1005 of MIL-STD-883.

4.4.4 Group D inspection. Group D inspection shall b: in accordance with table IV of method 5005
of MIL-STD-883. End-point electrical tests shall be as specified in table II herein.

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

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

5. PACKAGING

5.1 Packaging requirements. The requirements fir packaging shall be in accordance wii MIL-M-38510.

6. NOTES

6.1 Intended use. Microcircuits conforming to this specification are intended for logisitic
support of existing equipment.

6.2 Ordering data. The acquisition document should specify the following:
a. Complete part number (see 1.2).
b. Requirements for delivery of one copy of the quality conformance inspection data pertinent to
the]qevg$e inspection 1ot to be supplied with each shipment by the device manufacturer, if
applicable.

¢. Requirements for certificate of compliance, if applicable.

d. Requirements for notification of change of product or process to the contracting activity, if
applicable.

e. Requirements for packaging and packing.

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

6.3 Abbreviations, symbols, and definitions. The abbreviations, symbols, and definitions used
herein are defined in MIL-M-38510, MIL-STD-1331, and as follows:

GND - - - - - - - - - - - - - Ground zero voltage potential.
IN------~===-=-- Current flowing into an input terminal.
VIN - - ---=------+- Voltage level at an input terminal.

Vig = -~ ==~ == ===--- Input clamp voltage.
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6.4 Logistic support. Lead materials and finishes (see 3.3) are interchangeable. Un'ess
otherwise specified, microcircuits acquired for Government logistic support will be acquired to
device class B (see 1.2.2), lead material and finish C (see 3.3). Longer lead lengths and lead
forming shall not affect the part number.

6.5 Generic test data. Generic test data may he used to satisfy the requirements of 4.4.3.
Group C generic test data shall be on date codes no more than one year old and on a die in the same
microcircuit group (see appendix E of MIL-M-38510) with the same material, design and process and
from the same plant as the die represented. Group D (see 4.4.4) generic data shall be on date codes
no more than one year old and on the same package type (see terms, definitions, and symbols of
MIL-M-38510) and from the same plant as the package represented. The vendor is required to retain
the generic data for a period of not Tess than 36 months from the date of shipment.

6.6 Substitutability. The cross-reference information below is presented for the convenience of
users. Microcircuits covered by this specification will functionally replace the listed
generic-industry type. Generic-industry microcircuit types may not have equivalent operational
performance characteristics across military temperature ranges or reliability factors equivalent to
MIL-M-38510 device types and may have slight physical variations in relation to case size. The
presence of this information shall not be deemed as permitting substitution of generic-industry
types for MIL-M-38510 types or as a waiver »f any of the provisions of MIL-M-38510.

Military device Generic-industry
type type
01 9300
02 9328

6.7 Ordering guidance. Since the qualification and certification requirements have been removed
from the specification, orders may be placed immediately.

6.8 Changes from previous issue. Asterisks are not used in this revision to identify changes
with respect to the previous issue, due to the extensiveness of the changes.

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

DLA - ES

Review activities:
Army - AR, MI (Project 5962-0959)
Navy - 0S, SH, TD
Air Force - 11, 19, 85, 99
DLA - ES

User activities:

Army - SM
Navy - AS, CG, MC
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