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Qualification requirements have been éngﬁgggg%qmg?gi“
removed for device type 02. See scope MIL-M-38510/76A

7 November 1983
MILITARY SPECIFICATION

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

This specification is 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, Schottky TTL, shift register microcircuits. Qualification requirements are
removed for device type 02. This device type is inactive for new design after the
date of this revision. For the remaining device type 01, 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 mark shall not be used for device type
02.

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

Device type Circuit
01 4 bit cascadable bidirectional shift register
02 2/ 4 bit cascadable parallel-access 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 outline. The case outline 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¥V dc
Input voltage range - - - - - - - - - - = - -1.2 Vv dc at ;18 mA to +5,5 V dc
Storage temperature range - - - - - - - - - -65°C to *150 C
Maximum power dissipation (Pp) 1/
Device type Ol- - - = - - - = - - - = - = 700 mW dc
Device type 02 2/- - - - - - = = = - - - 700 mW dc
Lead temperature (soldering, 10 seconds)- - +300 C
Thermal resistance, junction-to-case (8;¢):
Cases Eand F - - - - = =« - - = - - - - - (See MIL-M-38510, appendix C)
Junction temperature (Ty) 3/- - - - - - - - +175°C

17 Must withstand the added Pp due to short circuit test (e.g., Ips).
7/ Qualification requirements are removed for this device.
3/ Maximum junction temperature shall not be exceeded except for allowable short

duration burn-in screening conditions in accordance with method 5004 of
MIL-STD-883.

[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

TBeneficial comments (recommendations, additions, deletions) and any pertinent data T
|
|

of this document or by letter. |

AMSC N/A FSC 5962
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
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Supply voltage (V
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Recommended operating conditions.

ST
? input voltage (Viy) -
Maximum low-level input voltage (V L? 4/

Case operating temperature range

Device type 02

Device

Fan out

Device type 01

]
1
4
1
]

High logic level
Low logic level- - - - - -

5/

High logic level - - - - -
Low logic level- - - - - -

Device type Ol

Width of clock input pulse
Width of clear input pulse
t, (data) - -
Data
Hold
Mode

input setup time- - -
time at any input - -
control setup time- -
type 02 5/

Wwidth of clock input pulse
Width of clear input pulse
t, (data)- - - - - - - - -
SRift lToad input setup tim
Data input setup time- - -
Clear input setup time - -

Shift 1oad release time- -
Data hold time - - - - - -
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2.2 Order of precedence. In the event of a conflict between the text of this
specification and the references cited herein (except for associated detail
specifications, specification sheets or MS standards), the text of this ssecification
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 specified in MIL-M-38510 and herein.

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

3.2.2 Truth table and timing diagrams. The truth tables and timing diagrams shall
be as specified on figure 2.

3.2.3 Logic diagram. The logic diagram shall be as specified on figure 3.

3.2.4 Schematic circuits. Schematic circuits shall be submitted to the preparing
activity prior to incTusion of a manufacturer's device in this specification and shall
be submitted to the qualifying activity and agent activity (DESC-ECS) as a prerequisite
for qualification. A1l qualified manufacturer's schematics shall be maintained by the
agent activity and will be available upon request.

3.2.5 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 and 6.4 herein.

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 III.

3.6 Marking. Marking shall be in accordance with MIL-M-38510 and 1.2 herein. At
the option of the manufacturer, 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 for device type 02.

3.7 Microcircuit group assignment. The microcircuit devices covered by this
specification shall be in microcircuit group number 12 (see MIL-M-38510, appendix E).

3.8 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 line. Not necessarily the line producing the device
type described herein. This shall apply only for device type 02.

3.9 Certification. Certification in accordance with MIL-M-38510 is not required for
device type 02.
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Electrical performance characteristics.

TABLE I.
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TABLE I. Electrical performance characteristics - Continued.

|
| high-to-low level output
{ from clock

[ | I i [ I T
| | | , Conditions _ | | Limits | I
| Test |Symbol | -55°C < Tg < *125°C IDevice TMin T Max TUnits
I | | | type | | ! |
| i | | I | | I
T ] | i I | ! |
}Maximum clock frequency }fMAX IVCC = 5.0V } g; } 70 I I MHz %
| | i€ = 50 pF [ | | |
T | 1 ! I I ( |
|Propagation delay time, {tpHLL IR = 2800 | | 4128 |Ins |
| high-to-low level output | | I | | i |
| from clear | | (See figure 6) | | | | |
| [ | | | I | |
| | | ! | | I |
I I I I I I I I
|Propagation delay time, ItpLyz | | i 4119 {ns |
| Tow-to-high level output | [ | | | |
| from clear I | I I | | |
| | | | | | | !
T T | | T 1 ] I
Propagation delay time, {tpHLZ I : % 41 25 I ns
I
| | | | I | |
| | | | | | |

1/ Not more than one output should be shorted at a time.
2/ Device type:
01 - With all outputs open, inputs A thru D grounded, 5.5 V applied to Sg,
S1, clear, and the serial inputs, Igc 1s tested by applying clock
pulse.

02 - With the outputs open, clear at 4.5 V, shift load, J, K, and data
jnputs grounded, Icc is measured by applying clock pulse.

3/ Qualification requirements are removed from device type 02.
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TABLE II. Electrical test requirements.

parameters (method 5005)

T [Subgroups (see [
i | table 1II) !
| MIL-STD-883 test requirements T CTass 5 [ Class B |
| | devices | devices |
| | 1/ ! |
| | | |
T I [ I
[Interim electrical parameters [ 1 | 1 |
| (method 5004) | Il :
j |
T T I I
|[Final electrical test parameters 11*,2,3,7,11%,2,3, |
| (method 5004) }9,10,11 ;7,9 }
|
T T T T
|Group A test requirements [1,2,3,7, 11,2,3,7, |
{method 5005) 8,9,10,1119,10,11
T | I T
|[Group B test requirements [1,2,3,7, | N/A |
| {method 5005) subgroup 5 2/ 18,9,10,lll l
| |
T T [ [
|Group C end-point electrical | N/A | 1,2,3 |
: parameters {(method 5005) = } :
T T T I
|Additional electrical subgroups | N/A | None |
} for group C periodic inspections l % %
T T T I
{Group D end-point electrical }1,2,3 { 1,2,3 :
! | |

-

DA applies to subgroup 1 (see 4.2c).
Class S product assurance class is not applicable for
device type 02.
Group B test requirements shall not apply to device
type 02-

i = %
~ ~©

4, QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection procedures shall be 1in
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 be in accordance with method 5004 of MIL-STD-883,
and shall be conducted on device type 01 prior to qualification and quality
conformance inspection, and on device type 02 prior to qualification conformance
inspection. The following additional criteria shall apply:

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

(1) Test condition D or E, using the circuit shown on figure 4, or
equivalent.

(2) Tp = *125°C minimum.

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

c. The percent defective allowable (PDA) shall be as specified in MIL-M-38510.
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Device type 01

Cases E and F

OUTPUTS —\
Vee Qa4 Q@8 Q¢ QpcLock st SO
e s jraliz|f[uljo]]o
Js ]
Qa Qg Q¢ Qp CLOCK SI
CLEAR SO
R A B C D L
1 eM3Mafls[lel7118]
SHIFT SHIFT
CLEARSHIFT A~ B C D, SHIFTGND
SERIAL

Vv
SERUAPARALLEL INPUTS japuT

Device type 02
Cases E and F

OUTPUTS
o\

=\ SHIF T/
vee /OA Qg Qc Qp Qp cLock LCAD

Che s a3 fioldoe

=

Qy Qg Q¢ Qp QpCLocx

SHIFT/
CLEAR LOAD

J K A B € D

] - - _1 - .

l 2113414 516 7 8
CLEAR, J K,\A B C D, GND

A4
SERIAL PARALLEL INPUTS
INPUTS

NOTE: Qualification requirements removed for this device type.

FIGURE 1. Terminal connections.
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Device type 01

The register has four modes of operation:

Parallel (broadside) load

Shift right (in the direction QA toward QD)

Shift Teft (in the direction QD toward QA)

Inhibit clock (do nothing)
Synchronous parallel loading is accomplished by applying the four bits of data and taking both mode
control inputs, S0 and 51, high. The data are loaded into the associated flip-flops and appear at the
outputs after the positive transition of the clock input. During Toading, serial data flow is
inhibited.
Shift right is accomplished synchronously with the rising edge of the clock pulse when S0 is high and
S] is low. Serial data for this mode is entered at the shift-right data input. When S0 is Tow and
51 is high, data shifts left synchronously and new data is entered at the shift-left serial input.

Clocking of the flip-flop is inhibited when both mode control inputs are low.

INPUTS OUTPUTS
MODE SERIAL PARALLEL
CLEAR CLOCK Qp Qg Q QO
1 Sy LEFT  RIGHT | A B C D

X X X X X X L L L L
X X XX X Qe Q9 Qg Qo

H X b d a b c d

H 4 X X X H Qo %Bn  %n

H L H 0 X L X X X X L Qn  %n  Qn
H H L 4 H X X X X X |Q, 9%, 9n H
H H L 4 L X X x X X [Q, Qp L
H L L X X X XX X X 1 Qg QO Qo Qo

high level (steady state)

Tow level (steady state)

= jrrelevant (any input, including transitions)

4+ = transition from low to high Tevel

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

QAO, QBO, QCO, QDO = the level of QA, QB, QC, or QD, respectively, before the indicated steady state

> M~ T
[N I}

input conditions were established.
QAn, QBn, QCn, QDn = the level of QA, QB, QC, respectively, before the most-recent + transition of

the clock.

FIGURE 2. Truth tables and timing diagrams
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Device type 01

typical cledr, load, right-shift, left-shift, inhibit, and clear sequences

cLock JUUUyUryyuvyuyuyuyuuururuuurur

MODE (So--T T+ 1 !
R = ,

CLEAR I - 7 L
seriaL [ R N | E i Tum I mm E
.h%ﬁs L ! I g I e Bl gt

At | | :
PARALLEL | B f ; ; E
INPUTS | C fJ'_ll - i f
D I P i :
0 :1_J—"i I : ; 1 L
=il L — E
OUTPUTS 4 QC::‘;....., /M § g — l; i—
op2d Lt L
| | j@—SHIFT RIGHT—s! |e—SHIFT LEF Fele—INHIBIT—e
CLEAR LOAD CLEAR

FIGURE 2. Truth tables and timing diagrams - Continued.
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Device type 02

The register has two modes of operation:

Parallel (broadside) load
Shift (in the direction Qp toward QD)

Parallel loading is accomplished by applying the four bits of data and taking the shift/load control
input Tow. 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 at the 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.

INPUTS OUTPUTS
SHIFT/ SERTAL PARALLEL

il U el N P T T L
L X X x| x x x x|l L L L H
H L + X X a b c d a b c d
H H L X X | X %o % %o %o 9o
| H U L T S S T T O T
H H * L L | Xx X Xx X L Qan Qg Qen Q,
H H + HoOH | X X X X H U, Qg Qe [
H H oL X X X Gy Gy O G Qg

H = high level (steady state)

L = Tow level (steady state)

X = irrelevant (any input, including transitions)
4+ = transition from low to high level

a, b, ¢, d = the level of steady state input at A, B, C, or D, respectively.
QAO QBO QCO QDO = the level of QA QB QC or QD respectively, before the indicated steady state

input conditions were established.
QAn QBn QCn = the level of QA QB or QC respectively, before the most-recent transition of the

clock.

NOTE: Qualification requirements removed for this device type.

FIGURE 2. Truth tables and timing diagrams - Continued

10
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Device type 02

typical clear, shift, and load sequences

CLock L1l re et
! ]

CLEAR _J i

E:

]
]
SERIAL { J— . :
INPUTS] K ____________J_'T"1 :
SHIFT/LOAD ' ! | B gy
‘A } i fg—}—l i
PARALLEL | B f i Li
npuTs | € — L TR
D 1 L |
>°A ] i
'
ouTPUTS4 B — L1
e I —
QD S— | 1 I T S | 1
] k————SERIAL SHIFT-————.: ;C—SERIAL SHIF T——t
CLEAR LOAD
NOTE: Qualification requirements removed for this device type.

FIGURE 2. Truth tables and timing diagrams - Continued
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Device type 02

PARALL‘E{/.\OUTPUTS
/q ' G
A Q Q Qpn Q
S 8 § D
—{>s ol >s o}e (s ol s @
~—dcLock —dcLock —dcLock —dcLock
R G R R R 9
CLEAR CL?R §AR QLgaR

i -9 A 4 N g

9 9 2 % % % CLEAR ¢l %C
SHIF/J K LOCK
LOAD Vv X \V/ /
CONTROL SERIAL PARALLEL INPUTS

INPUT

NOTE: Qualification requirements removed for this device type.

FIGURE 3. Llogic diagrams - Continued

13



MIL-M-38510/76B

Device type 01

S

Vec Q4 Qg Q¢ 0Qp CLEAR SO S

SHIFT SHIFT

RIGHT LEFT

SERIAL SERIAL
CLOCK A B C D _INPUT INPUT_GND

Y L
cPi O—ANASM— 2
Rg
CP 2 O—AAV— L
NOTES:
1. R2 - R6 = 2209 #5%.
R7 - R8 = 27Q 15%.
2. VCC and R1 shall be chosen to insure a 5.0 V minimum at device VCC terminal.
3. CP1 = 100 kHz #50% square wave; duty cycle = 50 %15%; VIL = -0.5 V minimum
to +0.8 V maximum; VIH = 2.0V minimum to 5.5 V maximum.
4. CP2 = 50 kHz +50% square wave synchronized with CPl. A1l other conditions are

the same as CP1.

FIGURE 4. Burn-in and life test circuits.
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Device type 02

vce

(SEE NOTE 5)

‘ R SRp Rz <Rq SRs <Rg <R7

Iole

Voc CLEAR SHIFT/gy Qp Q¢ 0O O
loap @ P T¢ TR A

CLOCK J K A B C D GND

Rg | l l
P O VAYA A S
Rg
P2C> VA —_
NOTES:
1. R2 = R3 = R4 = R5 = R6 = R7 = 2209 =5%.
R8 = R9 = 27 +5%.
VCC and R. shall be chosen to insure a 5.0 V minimum at device VCC terminal.

CP1 = 100 kHz +50% square wave; duty cycle = 50 £15%; VIL = =0.5 V minimum to

+0.8 V maximum; VIH = 2.0 V minimum to 5.5 V maximum.

4. CP2 = 50 kHz +50% square wave synchronized with CP1. A1l other conditions are

the same as CPl.
5. Qualification requirements removed for this device type.

FIGURE 4. Burn-in and life test circuits - Continued.
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Vee= 5.0V

Veg =50V
/ N\
CLOCK PULSE
GENERATOR [
(NOTE 3)
SO, S
PULSE
GENERATOR
(NOTE 3) SEE
CLEAR PuLse| |TABLEIL
GENERATOR [—1 FOR
(NOTE 3) COMPLETE
TERMINAL
ICONDITIONS]
DATA PULSE
IGENERATOR [
{NOTE 3)
. /
NOTES:

SHIFT

Ri
SHI

Vee
GHT

FT

LEFT
CLOCK

CLEAR

So

S

OUTPUTS<

glNPUTS

GND

outPur 2RL
0

(NOTE 1)

-

9 (NOTE 4)

(NOTE 2)

SAME OUTPUT LOAD

AS OUTPUT A

.

SAME OUTPUT LOAD
AS OUTPUT A

1

SAME OUTPUT LOAD
AS OUTPUT A

1. CL = 50 pF #10%; including scope probe, wiring and stray capacitance without package

in test fixture.
2, A1l diodes are 1N3064, or equivalent.
3. Unless otherwise specified in the notes associated with the individual tests, all
Loyt = 509, try < 2.5 nss

pulse generators have the following characteristics:

4. R

2809 57%.

FIGURE 5.

Switching test circuit and waveforms for device type 01.

16
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0.7V | 4 ov
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LTHL —ay - fe—tTLH

— tgetup |

e Panliun Warvoin: - taotup!

tp (clear)
27V : 3v
CLEAR 1.5V
0.7V 4 ov

Tl == [ty
3V

) B e S
—={ tp(clock) e L tsetup 3 -—{ thold ov
x=t

- I‘“hold t setup 3 3V

ov

YTLH = |- qLl b tTHL

t
tpHLI —] ———‘-— PHL2
—i tPLH2 |~—

R Vo
OUTPUT |.5v\\ J[n.sv L5V Sk
VoL

NOTES:

1. S0 and Sl’ tsetup = 11 ns.

2. The clear pulse has the following characteristics: tp {clear) = 12 ns,
and PRR < 1 MHz.

3. The data pulse has the following characteristics: tp (data) = 8 ns, tsetup = 5 ns,
tho]d = 3 ns and PRR < 1 MHz.

4. The clock pulse has the following characteristics: tp (clock) =10 ns, and PRR < 1 MHz
for tPHLl measurement and 2 MHz for tPLHZ and tPHLZ measurements.

5. For each clock-to-output tPLHZ and tPHLZ measurement the clear input is momentarily
grounded then raised to and held at 3 V minimum.

6. For fMAX measurement at -550C and 1250C the clock input PRR < 56 MHz and the shift
right input PRR < 28 MHz; at 259C the clock input PRR < 70 MHz and the shift right
right input PRR < 35 MHz.

7. lLoad circuits or a given output are only required where the specific test given in

table III indicated OUT on that output. Load circuits may otherwise be omitted.

FIGURE 5. Switching test circuit and waveforms for device type 01 - Continued.
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Vap 5.0V
cc
o]
OUTPUT
Ve =5.0V o) RL (sEE
NOTE 4)
‘ _ v (SEE NOTE 3)
DATA PAJLSE 3 | {cLock | ¢C
GENERATOR L "‘" .
{NOTE 1) — J —— CL (SEE NOTE 2)
SEE 1z Q, T
CGLSNCE(RQ%SE TABFLOER o Q SAME LOAD
— A e =
(NOTE 1) COMPLETE B AS Qy
CLEAR PULSE RN [P %
GENERATOR CONDITIONS | — ¢ Q SAME LOAD
{NOTE 1) D 50 AS Qp
SHIF1/LOAD PULSE || SHIFT/LOAD
GENERATOR  —| SAME LOAD
(NOTE 1) _I:-- I CEAR  anop AS Qp
L L
- - SAME LOAD
AS Qp

NOTES:

1.

o w

Unless otherwise specified in the notes with the individual waveforms, all pulse generators
shall have the following characteristics: tTLHSZ'S ns, tTHng.S ns, ZOUT.ﬁzSQ.

CL = 50 pF *10%, including scope probe, wiring and stray capacitance without package

in test fixture.

A1l diodes are 1N3064 or equivalent.

RL = 2809 5%.

Load circuit on a given output are only required where the specific test given in table III
indicates "OUT" on the output. Load circuits may otherwise be omitted.

Qualification requirements removed for this device type.

FIGURE 6. Switching test circuit and waveforms for device type 02
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LTHL ~of fe— — p—tTLH

| B——t— tp (clear)
I' | 3v
CLEAR—U%LV
0. TN e e - — —_——— — OV
! b tsetupl -~ Itp (Data) :—

LTLH — b= | = p—tyy

| ! | —-———3V
2.7V
CLOCK I I |
il I LTl b 7’/‘ be—trhi\ 2 ! —/:[:T——\——ov

t |
= tpiclock) b= o _2".:_ I-:—thold ? ‘ o b—thoid
[ serup | —D-] tsefupz rc-l v
DATA 2.7V| R
| 1.5V !
0.7V ' _/ N S — ov
| je— tsetup3 — . le— tsetup3 —= ¢
] N le———»t-trelease 2 | pe—=t release 3V
’ By | I
SHIFT/LOAD A I lo7v | T oV
L‘iHL*I e —=f —tTLH L — tpHL2 |—
tPHLI‘_’] - tpLH2 | )v - — —VoN
oUTPUT I-5VS\ ﬁv 1.5v ¥
Vv,
oL

NOTES:
1. The shift/load pulse has the following characteristics: tp (shift/load) = 5 ns minimum,

tsetup = 11 15> tretease © 6 1S maximum and PRR < 2 MHz.
2. The clear pulse has the following characteristics: t_ (clear) = 12 ns, t =9 ns,

p setup
and PRR < 1 MHz.
3. The data pulse has the following characteristics: tp (data) = 8 ns,

tyord © 3 ns and PRR < 1 MHz.
4, The clock pulse has the following characteristics: tp (clock) = 10 ns, and PRR < 1 MHz

tSetup = 5 ns,

for tPHL] measurement and 2 MHz for tPLHZ and touL measurements.

5. For each clock-to-output tPLHZ and touLe measurement the clear input is momentarily
grounded then raised to andohe1d at 30V miminim, R

6. For fMAX measurement at -55°C and 125°C the clock input PRR < 56 MHz; at 25°C the
clock input PRR < 70 MHz.

7. Qualification requirements removed for this device type.

FIGURE 6. Switching test circuit and waveforms for device type 02 - Continued
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4.2 Qua! ‘ication inspection. Quatification inspection is not required, this
shall apply only for device type 02. Qualification inspection shall be in accordance
with MIL-M-38510. Inspections to be performed shall be those specified in method
5005 of MIL-STD-883 and herein. For groups A, B, C, and D inspections, see 4.4.1
throuygh 4.4.4.

4.4 Quality conformance inspection. Quality conformance inspection shall be in
accordance with MIL-M-38510. Inspections to be performed shall be those specified in
method 5005 of MIL-STD-883 and herein for groups A, B, C, and D inspections (see
4.4.1 through 4.4.4). Generic test data (see 6.6) may be used to satisfy the
requirements for groups C and D inspections. Quality conformance inspection shall be
completed on the specific devices covered by this specification before they are
shipped.

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

a. FElectrical 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 11
of method 5005 of MIL-5TD-883. Electrical test requirements for device 0l shall be
as specified in table II herein.

4.4.3 Group C inspection. Group C inspection shall be in accordance with table
IIl1 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 life test (method 1005 of MIL-STD-883) conditions:

(1) Test condition D or E, using the circuit shown on figure 4, or
equivalent.

(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 be in accordance with table IV
of method 5005 of MIL-STD-883. End-point electrical parameters shall be as specified
in table Il herein.

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

4.5.1 Voltage and current. A1l 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 requiremeats. The requirements for packaging shall be in accordance
with MIL-M-38510.

6. NOTES

6.1 Intended use. Microcircuits conforming to this specification are intended for
Government microcircuit applications {original equipment) and logisitic purposes.
Device type 02 is intended only for use for logistic support of existing equipment.
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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 device inspection lot 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 for device type 02. In addition! to that, notification to
the qualifying activity for device type n1, if applicable.

e. For device type Jl, requirements for failure analysis (including required
test condition of method 5003 of MIL-STD-883), corrective action, and
reporting of results, if applicable.

f. Requirements for packaging and packing, device type 02. Requirement for
product assurance options, device type O1.

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

h. For device type 0l, requirements for "JAN" marking.

6.3 Aboreviations, 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.
Iy -----+-+-+===-=-=- Current flowing into an input terminal.
Viy - = - - = =~ =~ = - - = -~ Voltage level at an input terminal.

6.4 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 € {see 3.3).

Longer length leads and lead forming shall not affect the part number.

6.5 Generic test data. This shall apply only for device type 02. Generic test data
nay be used to satisfy the requirements of 4.4.3. Group C generic test data shall be
on date codes no more than one year 0ld 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 less 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 of any of the provisions of MIL-M-38510.

Military device Generic-industry
type type
01 545194
02 6/ 545195

6/ Qualification requirements removed for this device type.
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6.7 Manufacturers' designators. Manufacturers' circuits which form a part of this
specification are designated with an "X" as shown in table IV herein.

TABLE IV. Manufacturers' designations.

[ [ T
| [ Manufacturer

| Device | |
| type T Circuit A [ Circuit B [ Circuit C {Circuit D {
I | | |

| [ Texas Instruments | Advanced | Fairchiid | National |
| ! | Micro | [ [
[ | | Devices [ | |
T ] I [ T T
| J1 } X | X } X | X |
| | | | | |

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 extensivenss of the
changes.

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

DLA - ES

Review activities:
Army - AR, MI

Navy - SH, 0S 1p (Project 5962-0890-5)
Air Force - 11, 19, 85, 99
DLA - ES

User activities:
Army - SM
Navy - AS, CG, MC
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