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MILITARY SPECIFICATION

MICROCIRCUITS, DIGITAL, ADVANCED CMOS,
SHIFT REGISTERS, MONOLITHIC SILICON, POSITIVE LOGIC

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

1. sCoPt

1.1 Scope. This specification covers the detail requirements for monolithic
silicon, advanced CMOS, logic microcircuits. Two product assurance classes and a
choice of case outlines, lead finishes, and radfation hardness assurance (RHA)
are provided and are reflected in the complete Part or Identifying Number (PIN).

1.2 Classification.

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

Device type Circuit

01 To be included after dating

02 To be included after dating

03 To be included after dating

04 To be inciuded after dating

0s§ To be included after dating

06 8-bit bidirectional universal
shift/storage register with three-state
outputs

07 To be included after dating

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

2o

defined in miL-m~3a940.
1,2.3 Case outlines. The case outlines shall be designated as follows:

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

g {20-1ead, 1, 060" x .310" x .200")}, dual-in-line

S
2 {20 terminal, .358" .358" x .100"), square chip

n-8
pac
F-9 (20-1ead, .540" x .300" x .100"), flat package
C-2 X
carrier package

T T
| Beneficial comments (recommendations, additions, deletions) and any pertinent |
| data which may be of use in fmproving this document should be addressed to: )
| Rome Air Development Center (RBE-2), Griffiss AFB, NY 13441-5700 |
| by using the Standardization Document Improvement Proposal (00 Form 1426) |
: appearing at the end of this document or by letter. :
AMSC N/A FSC 5962

DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
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Minimum hold time, HIGH or LOW, Sn to CLK (tp1): Device type
Veo = 3.0,V dc; T = +25°C, -55°C - - = - -~ - - 2.0 ns
Te = #125°C = = S 2 = 2 2 2 2 2 2 & e s .-~ - 2,0 ns
Ve = 4.5V dc; Tg = *25°C, -58°C - - - - - - - 2.0 ns
T = *125°C = = = = = = = m s e s m e e - e e 2.5 ns

Minimum setup time, HIGH or LOW, [/0n to CLK (tg2): Device type
Veg = 3.0V de; Tg = +25°C, 65°C ~ = ~ = - - - 5.5 ns
TE ® #125°C = = == = @ o c o o oo oo oa 6.0 ns
"'cc = é.Sj dc; Tc = +25C, -55C - - -~ = = - - 3.5 ns
TC" #125°C = o - 4 a o e a - - - N 4.0 ns

Minimum hoid time, HIGH or LOW, I/0n to CLK {tp2): --Device “type 06
Vee = 3.0,V dc; Tg = *25°C, -55°C - - - - - - - 1.5 ns
1gcf 25t . Wt T R 1.§ ns
Y = 4,5 V dc Te = +25°C, -55°C -~ = = = - - - 2.0 ns
TEC' +125°C -7 e 2,0 ns

Minimum setup time, HIGH or LOW, DSO or DS7 to Device type
to Cik (tg3):

Yec = 3.0V dc; Tc = *+25°C, -§5°C -~ - - - - - - 6.5

Te = #125°C = = =2 = = = @ 2@ maamma - e 7.5 ns
Veg = 4.5 V de; Tg = *25°C, “55C « = = = o = - 4.0 ns
T = +125°C = = =Te = - - - - B T I I R 5.0 ns

Minimum hold time, HIGH or LOW, DSO or DS7 to Device type
CLK (tp3):

Vec = 3.0,V de; Tg = +25°C, -55°C - - - = - - - 1.0 ns
Te = #125°C = = =72 = = o o o 2 e o - - - 1.5 ns
Vi =-4.5.¥ dc; Tg = +28°C, =65°C = = = = - - - 1.5 ns
TE = *125°C = = =72 @ = o o a2 e e e me e o - 1.5 ns

Minimum CLK pulse width (ty;), HIGH or LOW: Device type
Vee = 3.0 ¥ dg; To = +25°C, -55°C = = - - - - - 5.0 ns
T‘c"'. ¢125°C - = - e - - I I TR 5.5 ns
Vee = 4.5 V dey T = +25°C, -88°C « = & = = - - 5.0 ns
TE = *125°C = = = e e e e e - e e e e e e - s 5.0 ns

Minimum WK puise width { ¢y}, LOW: Device type 06

L] L
yee s gaep e e cB O STTo I 28 n
Veo = 4.5 ¥ de; Tg = *25°C, -55°C - - -~ - - - - 5.0 ns
Te m #125°C = = =2 = = 2 22 e m o s s m - - 5.0 ns

Minimum recovery time (t.o..), WR to CLK: Device type
Yec = 3.0.Y dc; Tg = +25°C, -55°C - - - - - - - 2.5 ns
Te = #125°C = @ =7a @ @ o 4o m o mea - - - "~ 2.5 ns
V = 4,5V dc; Tg = *25C, =55 C - =n--- 2.5 ns
Tr 5 #1255 C = o = = o = 0 o o o o o & o = = = - 2.5 ns

[*N)
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2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specifications, standards, and handbooks. The following specifications,
standards, and handbooks form a part of this document to the extent specified
herein. Unless otherwise specified, the issues of these documents are those
listed in the issue of the Department of Defense Index of Specifications and
Standards (DODISS) and suppiement thereto, cited in the solicitation (see 6.2).

SPECIFICATION

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

{Unless otherwise indicated, copies of federal and military specifications,
standards, and handbooks are available from the Standardization Documents Order
Desk, Building 4D, 700 Robbins Avenue, Philadelphia, PA 19111-5094.)

2.2 Non-Government publications. The following documents form a part of this
document to the extent specified herein. Unless otherwise specified, the issues
of the documents which are DoD adopted are those listed in the issue of the
DODISS cited in the solicitation. Unless otherwise specified, the issues of
documents -not Jisted in the DODISS are the 1ssues of the documents cited in the
solicitation (see 6.2).

ELECTRONICS INDUSTRIES ASSOCIATION (EIA)

JEDEC Standard No. 17 - A Standardized Test Procedure for the
Characterfzation of LATCH-UP {n CMOS Integrated
Circuits.

JEDEC Standard No. 20 - Standard for Description of 54/74ACXXXXX and

54/74ACTXXXXX Advanced High-Speed CMOS Devices.

(Applications for copies should be addressed to the Electronics Industries
Association, 2001 Eye Street, N.W., Washington, DC 20006.)

(Non-Government standards and other publications are normally available from
the organfzations that prepare or distribute the documents. These documents also
may be available in or through libraries or other informational services.)

2.3 Order of precedence. In the event of a conflict between the text of this
document 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 Design, construction, and physical dimensions. The design, construction,
and physical dimensions shal] be as specified in NIL-M-38510 and herein.

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

3.1.2 Truth tables., The truth tables 'shall be as specified on figure 2,

3.1.3 Schematic circuits. The schematic circuits shall be submitted to the
preparing activity prior to inclusion of a manufacturer's device in this
specification and shall be submitted to the qualifying activity as a prerequisite
for qualification. A1} gquaiified manutactursers’' schematics shall be maintained
and available upon request.

3.2 Electrical performance characteristics and postirradiation parameter
1imits.” Unless of%eF;*se speciftied, the elecfricai performance characteristics,
and postirradiation parameter limits are as specified in table 1. Electrical
performance characterictice annly over the cage onerating temperature range
specified. Test conditions for these specified characteristics and limits are as
specified in table I. A pin-for-pin conditions and testing sequence for table I
parameters shall be maintained and avajlable upon request from the qualifying
activity, on qualified devices.

3.3

Lead
accordance

aterial and finish. The le

m d material and finicsh shall be in
with MIL-M-38510 and 6.4 here

n.

a
i

3.4 Electrical test requirements. The electrical test requirements for each
device CTass shall be the subgroups specified in table I1I. he electrical tests
for each subgroup are described in table 1. Radiation hardness assurance level
designators M, D, R, and H (see MIL-M-38510) in table I are postirradiation
end-point electrical parameters.

3.5 Correctness of indexing and marking. A1l devices shall be subjected to
the final electrical tests specified in table II after PIN marking (marked in
accordance with M1L-M-38510) to verify that they are correctly indexed and
identified by PIN (see 6.7). Optionally, an approved electrical test may be
devised especially for this requirement.

3.5.1 Radiation hardness assurance identifier. The radiation hardness
assurance Tdentifier shall be 1n accordance with MIL-M-38510 and herein (see 3.4).

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



TABLE 1.

Electrical performance characteristics and postirradiation

end-point electrical parameter limits.
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end-point elecrical parameter 1imits - Continued-

MIL-M-38510/765
Electrical performance characteristics and postirradiation

TABLE 1.
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Electrical performance characteristics and postirradiation

end-point electrical parameter limits ~ Continued.

TABLE I.
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Electrical performance characteristics and postirradiation

end-point electrical parameter limits ~ Continued.

TABLE I.
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Electrical performance characteristics and postirradiation

end-point electrical parameter 1imits - Continued.

TABLE 1.

oo

speci f1

Test condi
UniI€ss oum

b — = —

f—————t = —— - ——p ——

o

o~~~
o~ [} i [ ]

I S N e S  sndtd

- ——————- b —— - —_— ——

b s e e o e o e e e e s S e P e

e et v e e s . —— = — ——

L e

e e e e e e e e s b e e —

x a x x

b e e - ———— - — e e

e e e - - ———————— e — -

!
|
|
|
\
!
|
|
!
1
|
|
|
|
|
|
=
[
1

e e e

bt e e i e o e s e e e S e o s

28 o:m W:

N e

b e e e e e e e s s

e i T S . ——— —— — — - —— —— " it o

T

S, .|-..l_,
x |

e e e e i (s et e ot |

Q [- 4 x

23 -t

~
an [ie)
1 -4

s at end of table.

te

no

("33
—



e T T e b e e s
E ¢ &
3 R

rn|a|urmlyn|!iiuﬁi;1=|ralrm:iuuiﬁM;ﬁM:r|=ﬁn!

]
~ w ' ' ' i ol
) ~ 3 H . i o

J Sy e T oIy SIS NSy SEpONU e SN S S S

+125°C

) 1 [] <D ” [} (] 1
] [l { ]
t 3 ] —4 3 1 3 1

R ) B i B S ] T SERUSHe IRpWS Gy SRS SR SIS S

(1] [}

I . .
_w — (4]
N -t

—— Il*.ll..l.l.ln.l.l. R SN ST SR SugTPULY | SIS VI, DU S SN S —

o ) <
—4

limits

-t

SRR, SIS PN Y SR SN Mg SPI SHpUN I SRR AP SRS S

| -}

- —-— —~
[ ] S~ - [3ie] ~

*g Wl =1 g bl
) ) )
=

[- /3 ~

I (3003)

!
I
|
i
i

.Tn..ll,llll-llllI-I‘lll’l'vllll'\ll" P o e e — — - —

13.0 v} 9,10,11

o s it ot s amre > e e s [ E = = = 4 " — ——— ———— ——— S —— — —— ———

i
!
|
i
|
]
|
1
|
I
|
]

| )

ALL

L
fem e e e - R el S i e ] e e SISy EEUUIEIP Y S

E (=] W ac x x a [- 4 x

fomr . e e s - e e e e i

Y4

emand £dod 1/

Test conditions,
IpTLITICU
50
5
iau
14
o
e Figure
13/ 14/

unless otherwise

. a ™ IR0 _
S _m
ST Gl
e e e Y |2 e

Sysbol
I toy 4
DL

delay time,|
WR to 1/0n'|

Propagation

L e e




“MIL-M-38510/765

Electrical performance characteristics and postirradiation

TABLE 1.

r4

end-point electrical parameter limits - Continped.

“
-~
-
s ———
=~
—
U —— ———

~ & ——

T
i Device |
!
i
|

specified 1/

i Test conditions,

|Symbol | unless otherwise

]
i
|
|
i
|

Test

e i S S o S ¢ W oy S ) S ) T o] o

w
[

B R I R R v

. ] [}
o [] )
o~ [

[] ]
— e
ﬁnu
.

' ] ] '
' ] 1 '
- ' ' ' '

rllll — i e s e e o, s e e e b e e

ud
.

cn
-

I N T

- ﬁl
P
-t — o~
AVIM.U o0 (T)]
O =]
ax] ™

[-L A d —

(U O,
a»
<«

T’J
s S s . ——— s s W S— o - o, S =5

p

I—— —e

pr

50 pF
= 5000
ee figure 3

13/ 14/

!
SE'A

b e e e o s e — s ————

-
et |

Al

S

& amakl
L
n

Cutput enad
time,
to 1/0n

“
[

(=]

o

e e e

b — . —

L]
-

[ o
.

—

b — = —— ——

e e Gt s e e s €T iy S ) e e ot (W i o

B e e s i e i ——- ——— — — i — — i —— ——— —— — (M S" — T —" —— s — S

See footnotes at end of table.

17




MIL-M-38510/765
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TABLE 1. Electrical performance characteristics and postirradiation
end-point electrical parameter limits - Continued.
T T T | | . 1 T 1
| } } Test conditions, | Device | IGroup A |-55"C/+25°C] +125°C | l
| Test |Symbol | unless otherwise | tyge | Yce Isubgroups| limits | limits | Unit]
| | I specified 1/ | 2/ | I(test  |™Win | Max | WIn | Max | I
| } | | | | method) | | 13/ 13 | |
| | } } ] ] | ] ! ] ] -
T | | | I I T I T T T |
| Output | tPHZ2> ¢ = 50 pF | ALL  13.0 V] 9,10,11 | 1.0 | 19.0] 1.0 | 22.5] ns |
| disable Itp 7, IR = 500u i | | (3003) | | | | ] |
| time, SO | |See figure 3 | | | | | | | | |
| =81 =H | | | | | | | | | ] 1
| to 1/0n | ) 14/ 15/ ] | | | ! ! | | |
| | | | | | | | ] | | |
| ) [ T | I ] | | T | T |
! | | I M| ] | 9 | | I mee | re= ] |
| | | | | | | (3003) | | | | | |
| | | | I | | I ] R T T |
i ! | 1D | | ] 5 | | eme | a== ]
] | | | | | | ! i | ! | |
| | ] | | | | | 1 T |
| | | IR | ] | { | lemm | e |
! ] ! | | | | | | | | | ]
| | | | ] | | | 1 I | T |
] | | I H | | | ] | 1
| | i | i | | | ! [ } | !
| | I | I P 1 | l T T T
| i 1G = 50 pF | ALL  }4.5 vl 9,10,11 | 1,0 | 14.0f 1.0 | 17.0! ns |
| | IR{ = 500u ! ] I (3003) | | | i | |
| | .1See figure 3 ] | | ! l | | | |
] | | | ] | | | | | ] |
! | | 14/ 15/ | | { | | | | | |
| | ] | | | ! | | | [ |
] | | T 1 | 1 [ [ T ! T !
] | ] . I | | 9 | ] | wee | ee- | |
! ] | | ] | | (3003) | | | | ! |
| ! ] | T ! | | | | T |
| | ] 1D | | | 5 | { N A l
] | | | ! ] | | | | ! | |
| | | | I ] | | I T T T |
[ | | IR | | | | i R BCTE | |
] | | | | | | | } | | | {
| | | | I | ] | ] ] T |
| | | | K] | | | | T !
| | | ] | | | | | | | i |
1/ Each input/output, as applicable, shall be tested at the specified temperature for the

specified 1imits.

logic, or open, except as follows:

a. Vic (pos) tests, the GND terminal can be open.

b. ¥Yic (neg) tests, the V%c terminal shall be open.
c. lcc tests, the output

emminal shall be open.

Tc = *25°C
Te = *+25°C.

Output terminals not designated shall be high level logic, low level

Additional detailed inforwmation on qualified devices (i.e., pin for pin conditions and testing
sequence) is available from the qualifying activity (DESC-EQM) upon request.
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The word “A11* in the device type column, means non-RHA and RHA preirradiation limits for
all devices. Where M, D, R, and H in the conditions column are postirradiation limits for
those device types specified in the device type column.

when dashes (---) are present, RHA samples do not have to be tested at +125°C prior to
irradiation.

This parameter is provided as design information only.

Postirradiation electrical measurements for any RHA Tevel shall be performed at T,
- +25°C. Limits shown are guaranteed at Tp = +25°C ¢5°C.

Transmission driving tests are perforwmed at Ve = 5.5 V-dc with a 2 ms duration maximum,
Not tested at -55°C.

Three-state outgut conditions are required. For Ig7, set outputs to high state. For
Iow. set outputs to lTow state, Set input pins to ; x) and Yy
G?H(MIN). as required. Igz and lgzy shall 1nc1ude IIL anh Y?H respec£1vely.

Set output enable control pins to Vgc or GND, as applicable, to disable the outputs.

Power dissfgation capacitance (CED)' is provided as design information only and is
guaranteed but not tested Cpp determines the no load dynamic power consumption,
Pp = (Cpp * C) (Yo x )f * (Iec x VCC)- and the dynamic current

consumption, Ig = ?Epp L) Vee s

See JEDEC STD. 17 for electrically induced latch-up test methods and procedures. The values
listed for Vyrjgger» Itrigger. and Voyer, are to be accurate within ¢5 percent.

Tests shall be performed in sequence, attributes data only. Functional tests shall include
the truth table and other logic patterns used for fault detection. Functional tests shall
be performed in sequence 2s approved by the qualifying activity on qualified devices.
H>2.5Y, L <2.5V; high inputs = 3.7 V and low inputs = 0.6 V for Vcc = 4.5 ¥ and

H> 1.5 v L < 1.5 ¥; high inputs = 2.5 V and low inputs « Q.45 ¥ for Vcc = 3.0 V. Tests
at Vee = 3.0V are for RHA specified devices only (Tp = +25 C #5°C).

Devices are tested at VGC = 3 OV and Vcg = 4.2 V at T¢ = +125°C for sample testing
and at Yee = 3.0 V and 4.5V at T¢ = +25 C for screening. Other voltages of
Vee and temperatures are guaranteed if not tested, see 4.4.1d.

AC limits at Voo = 5. 5 Y are equal to limits at Voo = 4.5 V and guaranteed by testing at
= 4.5V, gvnimun ac limits for Voc = 5.5 V are 1 ns and guaranteed by guardbanding
Yoo = 4.5 V limits to 1.5 ns.

Measured only for 1n1t1a1 test and after process or design changes which may affect thrs
parameter,
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Device type 06

Asyncronous operations { CP, DSO, DS7 = X, OEl, OF2 = L,
SO and S1 shall not simultaneousiy = H )

T [ 1 | [
| | Inputs i Input/outputs i Outputs
| | T ! '
| Mode | WR so sI | I/og /0y ... 1/0 | Q0 Q7 |
| i ] i i
! ! T T !
Reset | L x x | L T L T
i i i i i
% Hold | H L L I N/C N/C .. N/C N/C N/C |
I | | |
Syncronous operations { MR = H, OF1, TE2 = L )
T T T 72/7 27 1
} ] Inputs ! Input/outputs — — |  Outputs I
| | T —
’ Mode ! cp SO Sl DSO DS? : 1/00 1/01 . 1/07 f Q0 Q7 ‘
J i : ! I
! l o . o) .o
| Load | * H H X X i 1z Z .. pa i Do b7
! ! ! ! !
[ shift |+ L W L X | L o ... D6 | L D6 |
| right | I i |
] (. L H H X I H Do .. 06 | H D6 !
|
% shift ! - H L X L ! D! D2 .. L g Dl L i
| left | ! | ) |
] 2 H L X H | 1) p2__ ... H H D1 H 1

1/ When SO = Sl = H simultaneously, outputs 1/0n are in a high impedance state (2).

7/ Shown are the state of the outputs after the low-to-high ciock transition. DO to
D7 represent the data that was stored in the eight flip-flops, 00 to Q7, prior to

W Cata was SO vb>

the clock transitfon.

FIGURE 2. Truth tables,
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High Z conditions

T T T 7T |
| | Inputs | Input /outputs | Outputs |
| | T 1 |
: Mode I| UEl TE2 : 1/0g 170 ... 1/07 = Q Q7 ll
| I ] T }
| High Z } H X | z 1 .e Z Il 2/ 2/ :
! |

| I x  H 1 A S I T T
| | ] | !

1/ When SO = S1 = H simultaneously, outputs 1/On are in a high impedance state (Z).
Z/ During the High Z condition, shift, hold, load, and reset operations
can still occur. Outputs Q0 and Q7 are affected accordingly.

H = High voltage level 1 = High impedance
L = Low voltage level A a Low-to-high clock transition
X « Irreievant N/C = No change

FIGURE 2. Truth tables - Continued.
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tw
th- |.. t r
i - l
SAME PHASE | 90% N | —— s0%
INPUT TRANSITION 10% o
lpLH LemL ~— GND
S AN Y OH
j‘ ¥ ——— 50%
OUTPUT — , VoL
“PLH T PHL
OPPOSITE PHASE ——\ S Vee
iNPFUT TRANSITION .\ /.. — 50°%
GN
_ Tw .
. Yee
OTHER INPUTS TIED o
TO Vee OR GND AS l |
REQUIRED | v
IN ouT
~PULSE A PG Dngx\'/rlgces O)——a .
GENERATOR T U{"EUSL'IT \r ] I
i % " i "rCL %R
[ r'S T y 3 —8 ”
=
NOTES:
l. tp = tB < 3 ns; PRR < 10 MHz; duty cycle = 50 percent.
2. C = 50 PF or equivaTent, includes test jia and probe capacitance.
3. R = 5000 or equivalent.
4, Ry = 500 or equivalent.
FIGURE 3. Switching time waveforms and test circuits.
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OUTPUT T v VCS
ENABLE S R 0% OF Ve
GND
—- t‘PZL TpL 72— r—-
-+ { 20% OF VCC (PREFERRED METHOD)

10% OF V (ALTERNATE MCTHOD)
UTPUTS cc
° — Yoo Yenz \t" 50% OF Ve
) { gg‘;" 8§ VCC (PRCFERRED METHOD)
CC (ALTCRNATE METHOD)
Vee
OTHER INPUTS TIED
TO Vec OR GND AS T
REQUIRED
’ Vin DEVICE
PULSE UNDER
GENERATOR TEST
Ry
i
L
NOTES:
1. Preferred method:

When measuring tpyz or tppy: VYEST = 6ND.
when measuring tp z or tpa: VYygsT = 2 (Veol.

2. Alternate method:

When measuring tpyz or tpzy: V'[ggy = Open.

When measuring tp ; or tp =2 (Vo).

(:L = 50 pF or equ valent Pinclules test Jig and probe capacitance).
= 5000 or equivalent.

RT = 506 or equivalent.

VIN =0V to VCC'

oUW
e e e

FIGURE 3. Switching time waveforms and test circuits - Continued.
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a4 . ‘s
' NSNS N\ VAV AVE
DATA iNPUT /\/\7\ — — 50% OF vee
(C /l\/\/\
55— GND
e ts ——g— ih -——1
V
TIMING INPUT \ / ':)ggl or v
e VP VC(C
ﬁ OND
| __| +
_ — AV
M
ASYNCHRONOUS \.lf _ 80% OF V-~
CONTROL N oND cc
a a 1
T Ls ——o— L, —-l

GND

SYNCHRONOUS N\~ ?
CONTROL W — )K ?@i 50% OF Vec
)

LOW- HIGH- LOW % vee
INPUT PULSE % 50% OF VCC
—| | o
r — i _""]
— . w —— V¢c¢

HIGH-L.OW- HIGH 4 k 50°
INPUT PULSE 50% OF VCC
GND

FIGURE 3. Switching time waveforms and test circuits - Continued.
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4. QUALITY ASSURANCE PROVISION

w

4.1 Sampiing and insgection. Sampliing and inspection procedures shall be in
accordance with MIL-M- and methods 5005 and 5007, as applicable, of
MIL-STD-883, except as modified herein.

4.1.1 Burn-in and life test circuits. Burn-in and life test circuits shall be
constructed’so tﬁaf’the deVTces are stressed at the maximum operating conditions

det!u ln Q (D or 4 [C as ﬂppllydul!, or cqu1v¢lenl as dpproveu Dy tﬂe qual1ry1ng
activity.

Screening. Jureerirg shall be in accordance, with method 5004 of
MIL STD and shall conducted on all devices prior to qualffication and
qual1ty conformance inspecti n. The following additional criteria shall apply:

a. De\ete the sequence specified in 3.1.10 through 3.1.14 of method 5004

and substitute iTines 1 through 7 of table I! herein.

b. Static burn-in, test condition A, method 1015 of MIL-STD-883. Test
duration for each static test shail be Z4 nours minimum for ciass §
devices and in accordance with table I of method 1015 for class B
devices.

(1) For static burn-in I, all pins except Vee, Q0 and Q7 shall be
connected to GND. Outputs Q0 and 07 may be open or connected to

I 4 - -~
'LL = U < 'o c tvv: Rl arc U"l] lcqulltu on uuLpU\.:

connected to Yec/2 £0.5V. Rl - 2200 to 47 ka

(2) For static burn-in II, all pins except GND, QO and Q7 shall be
connected to Ve, The GND pin shall be connected to GND.

Outnuts Q0 and ‘7 may bhe open aor connected to Y../2 = 0.5 V,

Resistors Rl are only requvred on outputs connec%ed to VCC/2
t 0.5 ¥V, RI = 2200 to 47 kn

{3) V¥gg = 5.5 Y 2 0.5V,

c. Dynamic burn-in, test condition D, method 1015 of MIL-STD-883.

P,

put resistors = 2200 to &

—
3

\
)

—

’
1

—
~N
~

Output resistors = 2200 2 20%.

{3) VYec = 5.5 Y s0.5 V.,

fAY Van maminal V.af? a0 E Vv

{4} VYeo nacmina? Yoo /2 0.5 ¥

{5) The Dti, DE2, and S1 inputs shall be connected to the resistors in
parallel to GND The S0, MR, and DS7 inputs shall be connected to
‘the resistors in parallel to Vcc. The 1700 through 1/07, Q0 and
Q7 outputs shall pe connectied to the resisiors on pariiveu with

Voo nominal. The CP and DSO inputs shall be connected to CPI
-and CP2, respectively.

(6) CP1 = 50 kHz to 150 kHz square wave; CP2 = 25 kHz to 75 kHz square
-ave. duty cycle - 50 percent 15 percent; Viyg = 4.5 V to V¢,
Vi = 0 ¥V =20, 5 ¥V; typ, t§ < 100 ns.

d. Interim and final electrical parameters shall be as specified in table
i1 herein.

e. For class S devices, post dynamic burn-in, or class B devices, post
static burn-in, electrical parameter meacurementg mayv, 6 at the
manufacturer's option, be performed separately or included in the final
electrical parameter requirements.

~N
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4,2.1 Percent defective allowable (PDA).

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

cihmitbad &a rh eanamata huurn_din
SUomiITIEed L0 caln Separawe Durn=Jin.

b. Static burn-in I and 1l failures shall be cumulative for determining the
DA,

c. The PDA for class B devices shail be in accordance with MIL=M-38510 for
static burn-in. Dynamic burn-in i not required.

d. Those devices whose measured characieristics, after burn-in, exceed the
.specified delta (a) limits or electrical parameter limits specified in
table I, subgroup 1, are defective and shall be removed fnon the lot.
The verified number of faiied devices times 100 percent, divided by the
total number of devices in the lot initially submitted to burn-in shall
be used to determine the percent defectfve for the lot and the lot

AAAAAAAA

shall be accepted or rejected based on the specified PDA,

4.3 Qualification inspection. Qualification inspection shall be in accordance
with MIL=-M=-38510, anda 5.3.1 nerein. inspections to be aerfﬁrﬁed shall be those
specified in method 5005 of MIL-STD-883 and herein for groups A, B, C, D, and £
inspections (see 4.4.1 through 4.4.5).

4.3.1 Electrostatic discharge sensitivity qualification inspection.
Electrostat1€‘315charge sensitivity (ESDS) testing shall be performed in
accordance with MIL-STD.RR3 method 3015 Only thoce device types that pags FSDS

testing at 2,000 volts or greater shall be considered as conforming to the
requirements of this specification. ESDS testing shall be measured oniy for
initial qualification and after process or design changes which may affect ESDS
classification.

4.4 (Quality conformance inspection. Quality conformance inspection shall be
in accordance with MIL-M-38510 and as specified herein. Inspections to be
performed shail be those specified in method 5005 of MIL~-STD-883 and herein for
aroups A, B. C. D, and E inspections (see 4.4.1 throuah 4.4.5).

A a 1 fNamm.im A domem o odam Cammiion A L amem o~ 2al1) ha - arncamdamnan aad &b
*.% .13 orovu [a) FnypecLivn., °' UIAV '\ lll;ye&&!u" )‘l"l T 0 ILBVIUI"L wiren
table I of metho ° 1L-STD-883 and as follows:
a Tacte chall ha narfarmad in arcnrdancre with tahle 11 haraein
a 2SS SAdy S0 povIOTREC acgorganc 19 Tasie 12 ere .

b. 0/Y {(latch-up) tests shali be measured oniy for initial qualification
and after process or design changes which may affect the performance of
the device. Latch-up tests shall be considered destructive. Test all
appiicabie pins on Tive devices with zero Tailures.

c. Cr/0: Cin, and Cpp shall be measured only for initial
Gualification and after process or design changes which may affect
capacitance. Capacitance shall be measured between the desfgnated
terminal and GND at a frequency of 1 MHz, Test all applicable pins on
five devices with zero failiures

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

e Subgroups 7 and 8 tests shall be sufficient to verify the truth table.

f. fMax Shall be measured only for initial qualification and after
process or desian changes which may affect the device frequency. Test

all applicable pins on 22 devices with zero failures.
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TABLE I1. Burn-in and electrical test requirements.

f |
|Applicable tests
Line fand MIL_STD-883

no. ltest method

Class S device 1/ Class B device 1/

ITable ITT] ] | Table 11l
| Table I | delta
! s

2/ 1 limite 3/

e s el — e d
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w n
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1/ Blank spaces indicate tests are not applicable.

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

3/ Delta indicates the deita limit shall be required only on table 1 subgroup
1, where specified, and the delta values shall be computed with reference
to the previous interim electrical parameters (line 1).

4/ The device manufacturer may at his option either complete subgroup !
electrical parameter measurements, including delta measurements, within 96
hours after burn-in completion (removal of bias); or may complete subgroup
1 electrical measurements without delta measurements within 24 hours after
burn-in completion (removal of bias). When the manufacturer elects to
perform the subgroup 1 electrical parameter measurements without delta
measuyrements, theére is no requirement to perforr the pre-burn-in tests of
line 1.

5/ On all class S lots, the device manufacturer shall maintain read-and-record
data (as a minimum on disk) for burn-in electrical parameters (group A,
subgroup 1)}, in accordance with test method 5004 of MIL-STD-883. For
pre-burp-in and interim electrical parameters the read-and-record
requirements are for delta measurements only,

4,4.2 Group B inspection. Group B inspection shall be in accordance with
table II, method 5005 of MIL~-STD-883 and as follows:

a. Class S steady-state life (accelerated) shall be conducted using test
condition D, method 1005 of MIL-STD-883 and the circuit described in
4.2c herein, or equivalent as approved by the qualifying activity.

b. End-point electrical parameters shall be as spec3f1ed in table I1I
herein, Delta limits shall apply only to subgroup 5 of group B
inspections and shall consist of tests specified in table Ill herein.

4.4.3 Group C inspection. Group C inspection shall be in accordance with
table III, megﬁoa 5085 of MIL-STD-883 and as follows:

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

b. Steady-state life test (method 1005 of MIL-STD-883) shall be conducted
using test condition D and as specified in 4.5.2 herein using a circuit

as described in 4.2c herein, or equivalent as approved by the qualifying
activity.

4,.4.4 Group D inspection, Group D inspection shall be in accordance with
table IV, -etEoi 5555 of WMIL-STD-883. End-point electrical parameters shall be
as specified in table II herein.

TABLE III. Delta limits at +25°C.

T 1 1 ]
: Parameter 1/ | Device typesl Limits !
| | |
T T ] T
| Ice | Al | 4100 nA |
| Icch I Al | 4100 nA I
! lecy ! AN | 100 nA i
J | } }
1/ The above parameters shall be recorded before

and after the required burn-in and life tests
to determine delta limits,
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4.4.5 Group E inspection. Group E inspection is required anly for device type
intended to be marked as radiation hardness assured (see 3.5,2). RHA testing
shall be performed in accordance with tabie ¥, wmethod 5005 of MIL-ST0-883 and
electrical tests in table I herein. RHA quality conformance inspection sample

tests shall be performed at the level specified in the purchase order.

a. RHA test for levels M, D, R, and H shall be performed through each level
to determine at what levels the devices meet the RHA requirements.

Tha DMA ¢acéees s hald hon mawmfamand Emnw S alsdal mer 2 YL £ el nn amd Lo
IIIC)C nIEN \-C)I-) >ira 1 VE pPTIraIVvImTuU Tvr rnrerad q\lﬂ' rrirvaLi vt any srLer
design or process changes which may affect the RHA performance of the

device.
b. End-point electrical parameters shall be as specified in table I herein.

c. Prior to total dose irradiation, each selected sample shal)l be assembled

in its qualified package. It shall pass the Specafied group A electrical
parameters for subgroups specified in tabie IiI herein.

d. The devices shall be subjected to radiation hardness assurance tests as
specified in KIL-K-38510 for the RHA level being tested, and meet the
postirradiation end-point electrical parameter limits as defined in
table I at Tp = +25°C #5°C, after exposure.

e. Prior to and during total dose irradifation characterization and testing,
the devices for characterization sha]] be biased so that 50 percent of

*tha wdmae tactad 24 danue ki nd EN
wae ucvlhca are iested ad THpu L n|3u anag SvU Ptlellb are Il. luyu») IU'.

and the devices for testing shall be biased to the worst case condition
established during characterization., Devices shall be bfased as follows:

{1) lnputs tested high Veg = 5.5 ¥ dec +*5 percent Rce = 100 «5
percent, V = 5.0 V dc *20 pevcent, = 1 k@t 25 percent, and
all outputs are open. The output enab e control pin{s) shall be

connected to Rjy in parallel to Vcc or GND, as applicable, to
L

anabhla tha anbnada
THaUIT LT UUuLpuLd.

narce ne
percenys, v.v v

(2} Inputs tested !ou. VCS = 5 ?c *S percent, Rge = 100 a5

\J
21} cutputs are open. The cutput
enable control pin(s) sha11 be conn ected to Rjy in paralilel to
Vcc or GND, as applicable, to enable the outputs.

f. Subgroups 1 and 2 of table V, method 5005 of MIL-STD-883 shall be tested
as appropriate for device construction.

4.5 Methods of inspection. Methods of inspection shall be specified as
1]

01 10wWsS:

4.5.1 Voltage and current. Unless otherwise specified all voltages given are
— b mmmamm o Aha =1, mm~cs mmcsdéd OAUR nmmd;mal Foimmma AAamisambdamal
rets Cl‘"bEU \vV ST MILIVLITOWLULTIL UR WV Terminan, \'a] 'I.'UI.) yl'E" C'C LunvocnaLiIvnag

current and positive when flowing into the referenced terminal.

A [ 4 o - -k 14 & *> - - M mssim ommnsadiimn s [V iy -k oo - 2 - - 14 £
Ve Jde bk DU[""“ any tire LEL LOUULI UU'"JTUI,EUU'ES. ‘wnen ‘e vurn=Iin anu i1 1€
tests are completed and prior to removal of bias voltages, the devices under test

(DUT) shall be cooled to within *10 C of their power stable condition at room
tamnamatiiman *ha Alamrtmira)l Anamamatar andon masrenmamante ehall ha naméfAnmmnsd
CEWmpC T G\.UIC' LHCII, CITEwLf ICa pParamc Lo cvl\l"yvlll‘. !"ﬁu)ul CHCI o S201Q& 0§ v Pei tvimcu,

4.5.3 Quiescent supply current. When performing quiescent supply current
measurements [T T~ the meter chall he placed so that all currents flow through
the meter.

()
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4.6 Data reporting. When specified in the purchase order or contract, a copy
of the Taollowing cata, as appiicable, shall be supplied.
a. Attributes data for all screening tests (see 4.2) and variables data for
all static burn-in, dynamic burn-in, RHA tests and steady-state life
tests (see 3.4).
b, A copy of each radiograph,
¢. The quality conformance inspection data (see 4.4).
d. Parameter distribution data on parameters evaluated during burn-in (see
3.4).
e. Final electrica) parameters data (see 4.2d).
f. RHA delta limits.
5. PACKAGING
5.1 Packaging requirements. The requirements for packaging shall be in
accordance with MIL=-M=J021iV.
6. NOTES
{This section contains information of a general or explanatory nature that
may be helpful, but is not mandatory).
6.1 Notes. The notes specified in MIL-M-38510 are applicable to this

specification.

6.2
followi

Acquisition requirements. The acquisition documents must specify the

ng.:
‘Title, number, and date of the specification.

Issue of DODISS to be cited in the solicitation, and {f required, the
specific issue of individua) documents referenced (see 2.1 and 2.2).

-

4
H

deh mav ha enardifiad (eam 3
TSR may e specitiec lgee

3)

Compliete PIN (see 6.7).

Requirements for delivery of one
tnspection data pertinent to the

with each shipment by the device

copy of the quality conformance
device inspection lot to be supplied
manufacturer.  {f anplicable.

Requirements for certificate of compliance, if applicable.

Requirements for notifica&ion of change of product or process to the
contracting activity in addition to notification to the qualifying

activity, 1f applicable.

Requirements Tor faillure analysis {including regquired test conditien of
method 5003 of MIL-STD-883), corrective action and reporting of results,
if applicable.
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i. Requirements for product assurance and radiation hardness assurance
opti

e

otions.

j. Requirements for special carriers, iead lengths, or lead forming, if
applicable. These reaquirements shall not affect the PIN, Unlace

otherwise specified, these requirements shall not apply to direct
piurchase by, or direct snipment to the Government.

k. Requirements for "JAN" marking.

6.3 Abbreviations, symbols, and definitions. The abbreviations, symbols. and

definitions use erein are define n =N=38510, MIL-STD-1331, and as follows:
GND > e = m e e aa = e e = Ground zero voltage potential.
0/v O - - Latch=-up over=-voltage.

=
~
—
[}
L
]
’
»
’
v
'
9
’

Latcheun goveracurrent
P ent.

e » o a a 2 & 2 o s & = Quiescent supply current.

I - e a2 m m e aanaa o Input current low.

I1a ~ e s 2 s~ e s e Input current high,

Tc ~ s 2 & 2 a2 a a2 a s a Case temperature.

Ta - = & 2 a2 a2 a2 a2 a2 a2 a a Ambient temperature.

Yoo R Positive supply voltaage.

Cijo > > » > 2 2 2 > 22 .. Input/output ternlnal to-GND capacitance.
Cii = = - e - - e e a = - Input terminal-to-6ND capacitance.
Cro - - - - - - - - - =y Power dissipation capacitance.

Yic - - - - - - - = = Positive input clamp voltage.

Lty - - - - e e e = = o= - Tr(ngnr duration (%"-dth)

6.4 Logistic support. Lead materials and finishes (see 3.3) are
interchangeable. UnTess otherwice enecified, microcircuits acauired for

............. acqu
Government 1091st1c support will be acquired to device class S for Nationa)

. Aeronautics and Space Administration or ciass 8 for Department of Defense (see
1.2.2), lead finish C (see 3.3). Longer length leads and lead forming chall not
affect the PIN.

6.5 Substitutability. The cross-reference information below is presented for
the convenience of users. Microcircuits covered by this specification wil}
functionally replace the listed generic-industry type. Generic-industry
microcircuit types may not have equivalent operational performance
characteristics across military temperature ranges, postirradiation performanc

e
or ralishility factore equivalent ¢o MIL_M-388510 device types and may have slight

pnysical variations in relation to case size. The presence of this information
shail not be deemed as permitting substitution of generic-industry types for
MIL-M.-38510 types or as a wafver of any of the provicions of MIL-M.38510,

Miiitary device . Generfc-ifndustry
tvpe type
*01 S54AC 164
w02 54AC165
*03 54AC166
=54 54AC15%4
*05 54AC195
06 54AC299
*57 54AC555

* To be included at a later date.
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6.6 handiing. MOS devices must be handled with certain precauvtions to avoid
damage due to accymulation of static charge. Input protgctivg~devices have been
designed in the chip to minimize the effect of this static buiid up. However,
the following handling practices are recommended:

b. G&round test equipment and tools.

c. Do not handle devices by the leads.

[~

Avoid uee of plastic, -rubber, or silk in MOS areas.

e. Maintain relative humidity above 50 percent, if practical

6.7 IN. The PIN is formulated in accordance with MIL-M-3851C.

CONCLUDING MATERIAL

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

NASA - NA . . DLA - ES
Review activities: (Project 5962-1228}

A e o anD a1
ATRY = AR, na

Air Force - 19, 85, 99

DLA - ES
User activities:
Army - SM
Maue _ AC cn Mr I CH
Navy = AS, CG, MC, 0C, SH
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