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SUPERSEDING
MIL-M-38510/756
16 August 1990

MILITARY SPECIFICATION

MICROCIRCUITS, DIGITAL, ADVANCED CMOS,
FLIP-FLOPS, MONOLITHIC SILICON, POSITIVE LOGIC

This specification is approved for use by all Depert-
ments and Agencies of the Depsrtment of Defense.
1. SCOPE
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 outiines, lead finishes, and

radiation hardness assursnce (RNA) are provided and are reflected in the complete Part or Identifying Number
(PIN). The PIN shall be formulated in accordance with MIL-M-38510.

1.2 Clagsification.
1.2.1 pevice types. The device types shall be as follows:

Device type Circuit
01 octal D-type flip-flop with clesr
02 Octal D-type flip-flop with three state outputs
(111 Octal D-type flip-flop with ciock enabie
04 Octal D-type flip-flop with three state outputs
05 octal D-type flip-flop with inverting three-state outputs
06 Octal D-type flip-flop with imverting three-state outputs

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

1.2.3 (ase outlines. The case outlines shall be designated as follows:
Outiine letter [of outli ee MIL-M-38510 ix C
20-lead, 1.060" x .310% x .200"), duai-in-iline package

R D-8 (
S F-9 (20-lead, .540" x .300* x .100"), flat package
2 C-2 (20 terminal, .358% x .358" x .100%), square chip carrier package

Beneficial comments (recommendations, additions, deletions) and any pertinent dats which may
be of use in improving this document shoutd be addressed to: Rome Laboratory (RL/ERDS),
Griffiss AFB, NY 13441-5700, by using the 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 relesse; distribution is untimited.
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1.3 Absolute meximum ratings. 1/ 2/

Supply voltage range (Veg) = = = = = = = = - = - ==~~~ ~--<-~
DC input voltage range (Vi) - = = - = - - - = - - - - - =~~~
DC output voltage range (Voyy) = = - - = - = - - - - - == -~-~
Clamp diode current (lyg, Igg) - - - - - - - - ---~-~-~-~-~--~
DC output current (Igyy) - - - - - = - = = == - -~ =~-=~-~-~
DC Vgc or GND current (Ige, Ignp) - - - - - - -~---=-~-~-~--~
Storage temperature range (Tgyg) - - - - - - - - - - - - - - ~-~
Maximum power dissipation (Pp) - - - = = = = - - - - = -~ - -~
Lead temperature (soldering, 10 seconds) - - - - - - - - - - - -
Thermal resistance, junction-to-case (€;¢) - - - - - - - - - - -
dunction temperature (Ty) =- - - - = - = - - =~ = - = -~-~-- -
Case operating temperature (T¢) - - - - - - - - ===~ -~~~

1.4 Recommended operating conditions. 2/ 3/ 4/

Supply voltage range (Vgg) = = = = = = = = = = - <= - >- -~~~
Input voltage range (Vi) - - = = = - = = -~ -=-=---
Output voltage range (Voup) = - - - - = ==~ ~-=--+--=---~
Case operating temperature range (Tg) - = - = - - - - - - - - =
Input low (V] ) maximum voltage =- - - - = - - - - - - - - - - -

Input high (Viy) minimum voltage - - - - - - - - = - - - -~ -~

Input rise and fall rate (tp,tg) maximum: - - - - - - - - - -~

Minimum setup time, Dn to CP (tg) Device type:
Vee = 3.0 V; Tg = +25°C, -55°C - - - - - - - - - - - -
Te =4125°C = = = = = = == - - -

Veg = 4.5 V; Tg = #25°C, -55°C = = = = = - = - - - - - -
Te=4125°C - - - - - -=--=-=->--=-==-=-°---°

Minimum hold time, Dn from CP (ty) Device type:
Vee = 3.0 v; Tp = 425°C, -55°C - - = - = - = - - == >=>=-~-"~--~
TE=#125%C = = - = = - - - - - - e

Vee = 4.5 V; Tg = 425°C, -55°C - - - = - = = - - - - -~ -~
Te=#125°C = = = = = = = - -

Minimum clock pulse width (ty) Device type:
Vee = 3.0 V; Tg =425°C, -55°C - - - = - - - - - - - - -
Tc = 4125°C - - - = - = = s = - = - = &= ===

Veg = 4.5 V; Tp = 425°C, -55°C - - - - - - - - - -e s - -
Te=#25C - = -« == - - - - -

Minimum MR pulse width (t,) Device type:
Ve = 3.0 V; Tg = #25°C, -55°C = = = - = - - - - - - - - - -
Te=+125°C - = - - - = = == - - =>-=-~-~->-"--~-

Veg = 4.5 V; Tg = #25°C, -55°C - = - = - - - - ===~ ~--~-~--*
Te=#125°C = = = = = = = - - - --s

Minimum recovery time (tpqc) Device type:
Veg = 3.0 V; Tg = #25°C, -55°C - - - - - - - - - - -~ >-- -~
Te=#125°C = = - = - = = - - -

Vee = 4.5 V; Tg = +25°C, “55°C - = = = = - = - = s - e - - - -
TE=4125C = = = = = - = - - - - - -

-0.5 Vdc to +6.0 V dc

-0.5 Vdc to Vee + 0.5 V dc
-0.5 V dc to Vge + 0.5 V dc
+20 mA

350 mA

50 mA times the number of outputs

-65°C to +150°C

500 mW

+300°C

See MIL-M-38510, appendix C
+175°C

-55°C to +125°C

+3.0 V dc to +5.5 V dc
+0.0 V dc to VCC
+0.0 V dc to Vco
-55°C to +125°C

0.90 V dc at Vge = 3.0 V de
1.35 vV dc at Vcc = 4.5 Vdc
1.65 V dc at Vge = 5.5 V dc
2.10 V dc at Voo = 3.0 V dc
3.15 vV dc at Vpg = 4.5 V de
3.85 V dc at Voo = 5.5 V de
8 ns/V at Vgc = 3.6 V dc, 5.5
01 02 03 04 05,06
6.5 5.5 6.5 4.5 2.0
8.0 6.5 7.5 4.5 2.0
4.0 4.0 5.0 3.5 1.0
5.0 5.0 6.0 3.5 1.0
01 02 03 04 05,06
0.0 1.0 1.0 2.5 0.0
0.0 1.0 1.5 2.5 0.0
1.0 1.5 2.0 2.5 0.5
1.0 1.5 2.5 2.5 0.5
01,02,03 _04 05,06
5.5 6.0 3.5
6.5 7.5 3.5
5.0 5.0 2.5
5.0 5.5 2.5
01  Unit
8.0 ns
10.0 ns
5.0 ns
6.5 ns
_01 Unit
5.0 ns
6.0 ns
3.5 ns
4.0 ns

<
JQ
O

lad

c

ns
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1.4 Recommended operating conditions - Continued. 2/ 3/ 4/

Minimm setup time, OE to CP (tg) Device type: 03 unit
Veg = 3.0 v; Tg = +25°C, -55°C - - - - = - - - - - - - - - - 7.0 ns
Te = #125°C - - - = = = = = = = - - - .-~ 9.5 ns

Voe = 4.5 V3 T = #25°C, <55°C - - - - - - - - - - - - - - - 5.0 ns
Te = #125°C - - - - - = -« = - ==~ 6.0 ns

Minimum hold time, OE from CP (ty) Device type: 03  Unit
Voo = 3.0 Vi Te = +25°C, 55°C - - - - - - - - - - - - - - 0.0 ns
Te =#125°C - - - - - = == -« - - -~ - 1.0 ns

Veg = 6.5 V; Tg = +25°C, -55°C - - = = = - - - - - - oo 1.0 ns
Te = #125°C - - - - = = - - - - - - - - - 2.0 ns

Stresses above the absolute maximum rating may cause permanent damage to the device. Extended
operation at the maximum levels may degrade performance and affect reliability. The maximum junction
temperature may be exceeded for allowable short duration burn-in screening conditions in accordance
with method 5004 of MIL-STD-883.

<

2/ Unless otherwise specified, all voltages are referenced to GND.

Operation from 2.0 V dc to 3.0 V dc is provided for compatibility with data retention and battery back
up systems. Data retention implies no input transitions and no stored data loss with the following
conditions: Vg > 70 percent of Vcg, Vi < 30 percent of Veo, Vgy 2 70 percent of Ve at -20 uA, Vo <
30 percent of Vo at 20 gA.

Y

4/ Unless otherwise specified, the values listed above shall apply over the full Vpe and T¢ recommended
operating range.
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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 shall be those listed in the issue of the Department of Defense Index of Specifications and

Standards (DODISS) and supplement 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 Lications. 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
Unless otherwise specified, the issues of

listed in the issue of the DODISS cited in the solicitation.
documents not Listed in the DODISS are the issues of the documents cited in the solicitation (see 6.2).

ELECTRONICS INDUSTRIES ASSOCIATION (EIA)
- A Standardized Test Procedure for the characterization of LATCH-UP in CMOS
Integrated Circuits.

- Standard for description of 54/74ACXXXXX and 54/74ACTXXXXX Advanced
High-Speed CMOS Devices.

JEDEC Standard No. 17

JEDEC Standard No. 20

(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 normaily available from the organi zat_ions.uhich
prepare or distribute the documents. These documents also may be available in or through libraries or other

informational services.)

2.3 Order of precedence.

cited herein, the text of this document shall take precedence. T
supersedes applicable laws and regulations unless a specific exemption has been obtained.

In the event of a conflict between the text of this document and the references
Nothing in this document, however,

3. REQUIREMENTS

3.1 Design, construction, and physical dimensions. The design, construction, and physicatl dimensions

shall be as specified in MIL-M-38510 and herein.

The terminal connections shall be as specified on figure 1.

3.1.1 TJerminal connections.
The truth tables shall be as specified on figure 2.

The ground bounce waveforms and test circuit shall be as

3.1.2 Iruth tables.

3.1.3 Ground bounce waveforms and test circuit.
specified on figure 3.

3.1.4 Switching waveforms and test circuit. The switching waveforms and test circuit shall be as

specified on figure 4.
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TABLE 1. Electrical performance characteristics.

Test and
MIL-STD-883
test method

Sysbol

Test conditions 1/

-55°C < Tg 3 +125°C

3.0V < Veps55V
uniless otherwise specified

Device
type 2/

Vee

Group A
subgroups

Limits 1/

Min Max

unit

High level
output
vol tage
3006

Vout

For all inputs affecting
output under test
Vin = Viy or Vy
V‘" = 2,10V
V‘L = 0.90 V
For all other imputs
Vlu = VCC or GND
Ioy = =50 pA

ALl

3.0V

1,2,3

2.9

Vo

For all inputs affecting
output under test
Vin = Yy oF Vit
V"' =315V
VIL - 135 v
For all other imputs
Vlu = Vcc or GND
Ion = =50 aA

ALl

45V

1,2,3

b.4

Vous
4/5/

For all inputs affecting
output under test

Atl

55V

1.2,3

5.4

Vin = Viy or Vi N

Viy = 3.85 Vv s

V". = 1.65 Vv 0
For all other inputs

vll = VCC or GND -
loy = -50 aA R

01,02

5.4

5.4

5.4

Vowe

for all inputs affecting
output under test
Vin = Viy or Yy
Viy = 2.10 ¥
V“_ = 0.90 V
for all other inputs
V"‘ = Vcc or GND
Ign = =4 M

Att

3.ov

1,2,3

2.4

Vons
&/3/

For all inputs affecting

All

45V

1,2,3

3.7

output under test
Vin = Viy of Vi M
Viyg = 3.15 v ||
ViL = 135 v 0
For all other inputs
V"‘ = Vcc or GND »a
loy = 24 M R

01,02

3.7

3.7

3.7

Voks
3/

For all inputs affecting
output under test
Vin = Viy_or Vi
Vig = 3.8 v
VIL e 1.5V
For all other inputs
Vx“ = Vcc or GND

Ioy = <24 mA

ALl

55V

1,23

4.7

See footnotes at end

of table.
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TABLE 1. Electrical performance characteristics - Continued.

Test and Symbol Test conditions 1/ Device Vee Group A Limits 1/ Unit
M1L-STD-883 -55°C = Tp = +125°C type 2/ subgroups
test method 3.0V <sVep 555V Min Max
uniess otherwise specified

High tevel output |Vgy7 |For all inputs affecting All 5.5 vl 1,2,3 3.8 v
vol tage output under test
3006 &/3/8/1 Vi = Vg or Vi M

Viy = 3.8 v -
Vi = 1.65 v 0 3.85
R

01,02 1 1.8

For all other inputs
V“, = th or GND
lou = -SD DA

3.85

Low tevel ourpur Vo1 For all inputs affecting Atl 3.0V 1,2,3 0.1 |v
voltage output under test
3007 3/ Viy = V"' or V!L

Vig = 2.10 V
V‘L = 0.9V

For all other inputs
Vl" = Vc: or GND

ig, = 50 A

Vo2 |For all inputs affecting ALt 45V 1.2,3 0.1
output under test
3/ Vin = Viy or Vy
Vig = 3.5 v
Vi = 1.35 v
For all other inputs
Vin = Ve or GND
lOLl’ 50

Vo3 For all inputs affecting ALl 55v 1,2,3 0.1

output under test

4/5/ Vig = Viy or Vy M

Viy = 3.8 Vv -

Vi > 1.8 V b 0.1
R

01,02 1 0.1

For all other inputs
V‘u = Vcc or GND
IgL = 50 »A

6.1

VoL, |For all inputs affecting ALl 3.0V 1,3 0.4
output under test

k74 Vin = Viy or Vp
V!“ =210V

For all other inputs
Vlu = VCC or GND
lIgp = 12 m

Vos |For all inputs affecting AL |65V 1,3 0.4
output under test
v/ VN = Vi or Vi 2
Vig = 3.15 v
Vil = 1.35 v 01,02 1 0.4
For all other inputs 0.4
V!N = Vcc or GND M
Igp = 26 ™

0.5

~T=]=

0.4

See footnotes at end of table.
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TABLE I. rfo! e r igti - Continued.
Test and Symbol Test conditions 1/ Device | Ver | Group A Limits 1/ Unit
MIL-STD-883 -85°C < T¢ < +125°C type 2/ subgroups
test method 30V £5.5V Min Max
unless otherwise specified
Low level output VoLe For all inputs affecting All SS5v 1.3 0.4 |V
vol tage output under test
3007 ;/ VIN = V"' or VIL
Vig = 3.8V
V!L =165V 2 0.5
For all other inputs °
Vl" = Vcc or GND
IOL z 26 M
VoL7 |For ali inputs affecting All 5.5 v 1,23 1.65
output under test
&/3/8/ | Vg = Vi or Vi m| 01,02 1 1.65
Vig = 3.8 v -
Vl = 1-‘5 v D 1.85
For all other inputs
Viy = Vee or GND 1
log = 50 wA k 1.65
Positive input Vice |Veo = G Atl GND 1 0.4 1.5 |v
ctamp voltage For input under test
3022 &5/ Iy = 1 m 8| 0,02 0.4 1.5
—
D 0.4 1.5
—
R 0.4 1.5
legative input Vic-  |Veg = Open ALt Open 1 -0.4 -1.5 |v
clamp voltage For input under test
3022 &5/ Ay = -1 m M| 01,02 -0.4 -1.5
D -0.4 -1.5
R -0.4 -1.5
Input current high {11y For input under test ALl S5 v 1 0.1 |uA
3010 Vi = Veo
4/5/ |For all other inputs 2 1.0
ViN = Vee or GND
w = Veo w | 01,02 1 0.1
——
D 0.1
—
R 8.1
Input current low iy For input under test ALl |55V 1 -0.1 |pA
3009 V"‘ = GND
4/5/ |For all other inputs 2 -1.0
Viy = Vpp or GND
- Te u | 01,02 1 -0.1
D -0.1
e
R -0.1

See footnotes at end of table.
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TABLE 1. Electrical performance characteristics - Continued.
Test and Symbol Test conditions 1/ Device | Veo | Group A Limits 1/ unit
MIL-STD-883 -55°C < T¢ < +125°C type 2/ subgroups
test method 3.0V s Vcc <55V Min Max
unless otherwise specified
Quiescent supply Ieey For all inputs ALl 5.5v 1 2.0 |pA
current outputs Viy = V GND
high o3/ v = Yeo oF 2 40.0
3005
M| 01,02 15.0
] ()] 75.0
02 100.0
R 01 700
02 1200
Quiescent supply leoL For all inputs ALl S5 v 1 2.0 |gA
current outputs =
I.ou é/g/ V" Vcc or GND z ‘0.0
3005
Ki 01,02 1 15.0
D 01 7.0
02 100.0
R 01 700
02 1200
Quiescent supply leez For all inputs 02,04, |55V 1 2.0 |pA
current outputs 05,06
three-state asyzy | VT Ve or t 2 40.0
3005
M 02 1 15.0
D 100.0
R 1200
Three-state output | lgzy —- 02,04, |55V 1 0.5 {gA
Leakage current OE = V; 05,06
;ioh 4/5/7/ |{For all other inputs 2 10.0
021 =z
Viy = Vo or GND M 02 ] 1.0
Voutr = Vec —
D 3.0
R 20.0
Three-state output |Igz; — 02,04, |5.5V 1 -0.5 |pA
leakage current OF = Viy 05,06
Low 4/5/7/ |For all other inputs 2 -10.0
3021 -
2 Vi = Vec or GND e ; 1.0
Vour = Veo Il
) -3.0
R -20.0

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

Test and Symbol Test conditions 1/ Device | Vpg Group A Limits 1/ Unit
MIL-STD-883 -55°C = T s +125°C type 2/ subgroups
test method 3.0V < Vee < 5.5 v . Min Max
unless otherwise specified
Input capacitance |Cpy Te = +25°C ALl GND 4 10.0 |pf
3012 See 4.4.1c
Output capacitance |Coyy Tg = +25°C 02,04, |5.5V 4 15.0 |pF
3012 See 4.4.1c 05,06
Power dissipation Cpp Tc = +25°C 04,05 5.0V 4 40 pF
capacitance 8/ See 4.4.1c
01,06 50
02 80
03 90
High level ground VaBH Vip = 2.5 V All 4.5V 4 2000 mw
bounce noise Igg = -26 mA
2/1_‘!/ VIN = 4.5 V or GND
See figure 3
Low (evel ground VgaL Vip = 2.5V All 4.5 v 4 2000 mv
bounce noise IgL = 26 mA
9/10/ |Viy = 4.5 V or GND
See figure 3
Latch-up input/ Ice t, 2 100 us Att 5.5v 2 200 mA
output over- (O/V1) |teoot 2 ty
voltage Sus st £5ms
v Sus s tg <5 ms
Vtest =6.0V
Veea = S.5v
Vover = 10.5 V
Latch-up input/ Ice ty 2 100 gs All S.5v 2 200 mA
output positive | (0/114) |t o0y 2ty
over-current Sus £ t. £5ms
RV 5us S tg £S5ms
Vtest =60V
Vcco =5.5Vv
Ttrigger = +120 mA
Latch-up input/ Iee t, 2 100 us All 5.5v 2 200 mA
output negative (0/11-) teool 2 tw
over-current 5us <t <5 ms
1y Sus S tg £5ms
Vtest = 6.0 V
Veea = 5.5V
Ttrigger = -120 mA

See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.
Test and Symbol Test conditions 1/ Device | Ver Group A Limits 1/ Unit
MIL-STD-883 -55°C < Te = +125°C type 2/ subgroups
test method 3.0V <vVpr S55V i
unless otherwise specified Hin Max
Latch-up supply Iee t, 2 100 zs All 55V 2 100 mA
over-vol tage (0/V2) {tegol Z
S5gs <t <5ms
v Sas <ty <5ms
Vt“t = 6,0V
ch =55V
Vover = 9-0 V
Truth table test &5/ Viy = 2.50 v M| 01,02 [3.0V 7 L H
output voltage Y2/ Vi 20465 v am
3014 veritfy output Vp 0 L ]
R L H
Viy =3.70V AtL jasvVl 7,8 L H
Vi =0.60 V
verify output Vg
Maximum clock fuax € = 50 pf 01,03 j3.0V 9.1 90 MHz
frequency R, = 5000
3003 13/ see figure &4 10 75
[+14 7.1 80
10 60
04 %N 75
10 55
05,06 9.1 85
10 65
C = 50 pf 01,03 {45V 9,11 95
Ry = 5000
see figure 4 10 90
02 9,11 100
10 95
04 9,1 95
10 80
05,06 9,11 100
10 85

See footnotes at end of table.

10
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TABLE 1. E rical performance characteristics - Continued.

Test and Symboi Test conditions 1/ Device | Ver Growp A Limits 1/ unit
MIL-STD-883 -55°C < Tg = +125°C type 2/ subgroups
reat method mlgs.su othorne :p‘escivﬁed Min hax
Prq.a.oation delay TppL - C = 50 pf 01 3.0V 9,11 1.0 13.0 |ns
time, - oL Ry = 5000
CP to Yn, Yn see figure & 10 1.0 16.0
3008 %_{J'?ié/ 02 9,11 1.0 13.5
10 1.0 16.5
03 9,11 1.0 13.0
10 1.0 15.0
04 9,1 1.0 13.5
10 1.0 16.5
0s 9,1 1.0 10.0
10 1.0 12.0
06 9,11 1.0 14.0
10 1.0 16.0
] 01 9 1.0 13.0
02 1.0 13.5
D 01 1.0 13.0
02 1.0 13.5
R 01 1.0 13.0
02 1.0 13.5

‘See footnotes at end of table.

"
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TABLE 1. Electrical performance characteristics - Continued.

Test and Symbot Test conditions 1/ Device | Veo Group A Limits 1/ uUnit
MiL-STD-883 -55°C s Te < +125°C type 2/ subgroups
test method 3.0V s vee s 55V Min Max
uniess otherwise specified
Propagation delay |tpy, |C_ = 50 pf 01 45V 9,11 1.0 10.0 |ns
time, — TPLH Ry = 5000
CP to Yn, ¥n gsee figure &4 10 1.0 1.5
3003 4/.5/,
147,15/ 02 9,11 1.0 9.5
10 1.0 12.0
03 9.1 1.0 10.0
10 1.0 1.0
0 9,1 1.0 9.5
10 1.0 11.5
05 9.1 1.0 10.0
10 1.0 11.0
06 9.1 1.0 10.0
10 1.0 1.8
M 01 9 1.0 10.0
02 1.0 9.5
[ 01 1.0 10.0
02 1.0 9.5
‘R 01 1.0 10.0
02 1.0 9.5
Propogation delay |tpy, |G = 50 pf 0 3.0V 9,11 1.0 13.0 |ns
Lime, LK R_ = 5008
MR to Yn see figure 4 10 1.0 16.0
3003 .‘-/'i/l
147,13/ N 01 9 1.0 13.0
D 01 1.0 13.0
R 01 1.0 13.0
€ = 50 pF o1 4.5V 9,11 1.0 10.0
R = 5000
see figure 4 10 1.0 11.5
] 01 9 1.0 10.0
D 01 1.0 10.0
R 01 1.0 10.0

See footnotes at end of table.

12
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TABLE 1. Electrical performance characteristics - Continued.

Test and Symbol Test conditions 1/ Device | Vee Group A Ltimits 1/ Unit
MIL-STD-883 -55°C < Te < +125°C type 2/ subgroups
test method 3.0V < Vcc <55V 5
; L. Min Max
unless otherwise specified
Outiﬂlt enable thH, CL =50 pF 02 3.0v 9,11 1.0 11.5
time, _ tpzL R = 5000
Of to Yn, Yn see figure 4 10 1.0 14.0
3003 4/,5/,
14/,15/ 04 9,11 1.0 11.0
10 1.0 13.0
05 9,11 1.0 14.0
10 1.0 16.0
06 9,11 1.0 21.0
10 1.0 22.0
M 02 9 1.0 1.5
0 02 1.0 11.5
R 02 1.0 11.5
C_ = 50 pF 02 4.5v 9,11 1.0 9.0
RL = 5000
see figure 4 10 1.0 10.5
04 9.1 1.0 8.5
10 1.0 9.5
05 9.1 1.0 11.5
10 1.0 12.5
06 9,11 1.0 18.5
10 1.0 19.5
M 02 9 1.0 9.0
D 02 1.0 9.0
R 02 1.0 9.0

See footnotes at end of table:
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TABLE 1. Electrical performance characteristics - Continued.
Test and Symbol Test conditions 1/ Device | Vee Group A Limits 1/ Unit
MIL-STD-883 -55°C < T¢ < +125°C type 2/ subgroups

rest method mtess': othenihe ssp.escivfied Min | Max

Output disable touz, € = 50 pF 02 3.0v 9.1 1.0 12.5
time, _ tp2 R, = 5000

OE to Yn, Yn see figure 4 10 1.0 16.0

3003 i}%ﬁ/ 04 9,11 1.0 12.0

10 1.0 14.0

05 9.1 1.0 14.0

10 1.0 16.0

06 9,11 1.0 14.5

10 1.0 16.5

M 02 9 1.0 12.5

0 02 1.0 12.5

R 02 1.0 12.5

Cy = 50 pF 02 4.5 Vv 9,11 1.0 11.0
Ry = 5000

see figure 4 10 1.0 12.5

04 9,11 1.0 10.0

10 1.0 11.5

05 9,11 1.0 13.0

10 1.0 14.5

06 9,11 1.0 13.5

10 1.0 14.5

L] 02 9 1.0 1.0

D 02 1.0 11.0

R 02 1.0 1.0

1/ Each input/output, as applicable shall be tested at the specified temperature for the specified Limits.

Output terminals not designated shall be high level togic, low level logic, or open, except as follows:
a. Vic (pos) tests, the GND terminal can be open. T¢ = +25°C.
b. V¢ (neg) tests, the Ve terminal shall be open. T¢ = +25°C.

c. ALl Igc tests, the output terminal shall be open. When performing these tests, the current meter
shall be placed in the circuit such that all current flows through the meter.

Additional detailed information on qualified devices (i.e., pin for pin conditions and testing

sequence) is available from the qualifying activity (DESC-EQM) upon request. For negative and positive
voltage and current values: The sign designates the potential difference in reference to GND and the
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TABLE I. Electrical performance characteristics - Continued.

direc?ion of current flow respectively; and the absolute value of the magni tude, not the sign, is
relative to the minimum and maximum limits, as applicable, listed herein.

The'uord “"ALL" in the device type colum, means the value listed in the Limit columns apply for all
device types listed herein. Where M, D and R in the conditions column are postirradiation limits for
those device types specified in the device type colum.

This test is guaranteed, if not tested, to the timits specified in table I.
RHA samples do not have to be tested at -55°C and +125°C prior to irradiation.

When performing postirradiation electrical measurements for RHA level, Tp = +25°C. Limits shown are
guaranteed at T, = +25°C 25°C.

Transmission driving tests are performed at Veg = 5.5 V dc with a 2 ms duration maximum.
Three-state output conditions are required.

Power dissipation capacitance (Cpp) determines the no load dynamic power consumption, Pp = (Cpp + C)
(Veg x Vee)f + (lge x Vee).  The dynamic current consumption, Ig = (Cpp + C ) Vggf + Igg. For both Pp
and lg, f is the frequency of the input signal.

This test is for qualification only. Ground bounce tests are performed on a nonswitching (quiescent)
output and are used to measure the magnitude of induced noise caused by other simultaneously switching
outputs. The test is performed on a low noise bench test fixture with all outputs fully dc {oaded (ot
maximum and Igy maximum = i.e., $24 W) and 50 pf of load capacitance (see figure 3). The loads must
be located as close as possible to the device output. Inputs are then conditioned with 1 MHz pulse (t,.
= ty = 3.5 £1.5 ns) switching simultanecusly and in phase such that one output is forced low and atl
others (possible) are switched. The low level ground bounce noise is measured at the guiet output using
a F. E. T. oscilloscope probe with at teast 1 MQ impedance. Measurement is taken from the peak of
the largest positive pulse with respect to the nominal (ow level output voltage (see figure 3). The
device inputs are then conditioned such that the output under test is at a high nominal Vgy level. The
high level ground bounce measurement is then measured from nominal Voy level to the largest negative
peak. This procedure is repeated such that all outputs are tested at a high and (ow level with a
maximum number of outputs switching.

When used in asynchronous TTL compatible systems, ground bounce (Vggy and Vgg) = 2,000 mV can be a
possible problem.

See JEDEC STD. 17 for electrically induced latch-up test methods and procedures. The values listed for
Verigger: ltrigger 3nd 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 test shall be performed in
sequence as approved by the qualifying activity on qualified devices. H 2 2.5 V, L < 2.5 V; high inputs
= 3.7V and low inputs = 0.6 V for Vec = 4.5 Vand H 2 1.5V, L < 1.5 V; high inputs = 2.5 V and low
inputs = 0.45 V for Vee = 3.0 V. Tests at Voe = 3.0 V are for RHA specified devices only (T = +25°C
$5°C). Functional tests at Vgg = 3.0 V are the worst case for RHA specified devices.

This test is required only for Group A testing, see 4.4.1 herein.
Devices are tested at V¢¢

and Vcc = 4.5V at yc = +25°
not tested, see 4.4.1d.

3.0 V and Vee = 4.5 V at Te = +125°C for sample testing and at Ve = 3.0 V
C for screening. Other voltages of Vcr and temperatures are guaranteed, if

AC Limits at Vee = 5.5 V are equal to the limits at Veg = 4.5 V and guarantet_zd by testing at Vcc = 4_.5
V. Minimum ac limits for Vee = 5.5 V are 1.0 ns and guaranteed by guardbanding the Vec = 4.5 V minimum
limits to 1.5 ns. For propagation delay tests, all paths must be tested.
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Device types 01 02 and 03 04 05 06
Case outlines R,S, and 2 R,S, and 2 R,S, and 2 R,S, and 2 R,S, and 2
Terminal Terminal symbol
number

1 MR 0 O 3 OE
2 Y0 Y0 00 YO0 D0
3 po Do D1 Do D1
4 D1 D1 02 D1 D2
S Y1 Y1 03 Y1 03
) Y2 Y2 04 Y2 D4
7 D2 02 DS D2 D5
8 D3 03 06 p3 06
9 Y3 Y3 D7 Y3 07
10 GND GND GND GND GND
1 cp cp cp cP cp
12 Y4 Y4 Y7 Y4 Y7
13 D4 04 Y6 D4 Yé
14 0S DS YS 0s s
15 YS Y5 Y4 Ys Y4
16 Y6 Y6 Y3 Y6 Y3
17 D6 D6 Y2 D6 Y2
18 07 07 Y1 07 pal
19 Y7 Y7 Y0 Y7 Y0
20 Vee Vee Vee Veo Vee

NC = No connection

Terminal symbol descriptions

Terminal symbol Description

—_ Asynchronous master reset control input.

MR

— Device types 02, 04, 05, and 06: Output enable control input (three-state).
OE Device type 03: Output enable control input (chip enable).

Dn (n = 0 to 7) | Data inputs.

n(n =0t 7) Three-state, noninverting outputs.

Three-state, inverting outputs.
Yn (n =0 to 7)

cP Clock (timing) input.

FIGURE 1. Terminal connections.
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Device type 02

Operating Mode Inputs Output Inputs Output
MR CP  On Yn OE CP On Yn
Reset (clear) X X L L t H H
Load "1" H 1 H H L T L L
Load 0" H 1 L L H X X z
Device type 03 Device type 05
Operating Mode Inputs OQutput Inputs OQutput
OE CP  On Yn OE CP Dn Yn
Load "1% L 1 H H L 1 H L
Load 0" L T L L L t L H
Hold (do H 1 X No change L L X No change
nothing) H X X No change H X X 4
Device types 04 and 06
Function Inputs Outputs
OE CP _Dn n Yn*
Hold H L} L 2 z
Hold H H H 4 b4
Load H 1 L z z
Load H 1 H 4 A
Data available L 1 L L H
Data available L 1 H H L
No change L H L No change No change
No change L H H No change No change

*Note: The inverted output (Yn) applies to device type 06.

H = High voltage level
L = Low voltage level
X = Irrelevent
t = Transition from Low-to-High voltage level
Z = High impedance
FIGURE 2. Truth tables.
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v
ACTIVE OH
QUTPUTS

VoL
QUIET
QUTPUT *
UNDER TEST - — J— — o — — — — | ARGEST —=— Vau
v VgBL POSITIVE VeBH
oL —————— LARGEST
NEGATIVE
PEAK
Vip=2-5V
1IN3l4 S 320
ro D
DUT. ¢

1540 :[j 50 pf

NOTE: Resistor and capacitor tolerances = +10 %

FIGURE 3. Voltage levels for ground bounce.
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DATA [NPUT ><>O< i
CLOCK INPUT :><;7

t
ASYNCHRONGUS rec ‘1

CONTROL X

INPUT =
SYNCHRONQUS 3 ,
CONTROL X X XK >%<
INPUT <%
L
Fuax
CLOCK \L’ \L
INPUT
FREQUENCY /\ /\

by
INPUT PULSE | )l(

WIDTH HIGH
AND LOW

QUTPUT \
cLOCK
INPUT J ‘l
tPLH'— tpuL -
QUTPUT / I

f

FIGURE 4. Switching time test circuit and waveforms.
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Vee
OUTPUT ENABLE # —————50% OF V¢
CONTROL INPUT 0.0 Vv
- tpzL - tpLz
I.- r- ~ vee
OUTPUT 50X OF Ve / 10X OF Ve
VoL
- ‘—tpzu - |—-tPHz
—— %
oUTPUT 50% OF V¢ )’\9 % OF Vec
a2 GND

ViEsT
Q
Vee
OTHER INPUTS TIED TO R
Vee OR GND AS REQ'D — \ L
v v
IN DEVICE out

PULSE
——@—-‘———‘ UNDER —69-—0——0
GENERATOR TEST

AN
2
Ay
/Al
(o)
s
AN/
P
2

NOTES:
1. €L = 50 pF minimum or equivalent (includes test jig and probe capacitance).
2. Ry =500Q or equivalent
3. Ry =500 or equivalent.
4. Input signal from pulse generator: Viy = 0.0 V to Vgc; PRR < 10 MHz; duty cycte = 50 percent

tr <3 ns; tg <3 ns; tp and tg shall be measured from 10% of Veo
to 90% of Vgg, and 90% of Veg to 10% of Veg, respectively.

Timing parameters shall be tested at a minimum input frequency of 1 MHz.

For tpyL, UPLH. TPHZ., Tpzu Measurements, Vrpgy = Open; For tp z and tpz| measurements,

Vrest = 2 X Veg-

owm

FIGURE 4. Switching time test circuit and waveforms - Continued.
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3.1.5 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. All qualified manufacturers’ schematics shall be maintained and
available upon request.

3.2 Electrical performance characteristics and postirradiation end-point electrical parameter limits.
Uniess otherwise specified, the electrical performance characteristics, and postirradiation end-point
electrical parameter Limits are as specified in table I, and apply over the case operating 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 available upon
request from the qualifying activity, on qualified devices.

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 test requirements. The electrical test requirements for each device class shall be the
subgroups specified in table I1. The electrical tests for each subgroup are described in table I.
Radiation hardness assurance level designators M, D, and R (see MIL-M-38510) in table [ are postirradiation
end-point electrical parameters.

3.5 Correctness of indexing and marking. All devices shall be subjected to the final electrical tests
specified in table Il after PIN marking to verify that they are correctly indexed and identified by PIN.
Optionally, an approved electrical test may be devised especially for this requirement.

3.5.1 Radiation hardness assurance identifier. The radiation hardness assurance identifier shall be in
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 38 (see MIL-M-38510, appendix E).

4. QUALITY ASSURANCE PROVISIONS

4.1 sampling and inspection. Sampling and inspection procedures shall be in accordance with MIL-M-38510
and methods 5005 and 5007 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 that the
devices are stressed at the maximum operating conditions stated 4.2b or 4.2c as applicable or equivalent as
approved by the qualifying activity.

4.2 Screening. Screening shall be in accordance with method 5004 of MIL-STD-883, and shal.l .be condt.!cteq
on atl devices prior to qualification and quality conformance inspection. The following additional criteria
shall apply:

a. Delete the sequence specified in 3.1.10 through 3.1.14 of method 5004 and substitute lines 1 through 7
of table Il herein.

b. Static burn-in, test condition A, method 1015 of MIL-STD-883. Test duration for each static test shall
be 24 hours minimum for class S devices and in accordance with table | of method 1015 for class 8
devices.

1. For static burn-in I, all inputs shall be connected to GND. Outputs may be open or connected to
Vee/2 $0.5 V. Resistors R1 are optional on both inputs and open outputs, and required on outputs
connected to Vce/2 $0.5 V. RY = 2200 to 47 ka.

2. for static burn-in 11, all inputs shall be connected through the R1 resistors to Vgp. Outputs may
be open or connected to Vee/2 $0.5 V. Resistors are optional on open outputs, and required on
outputs connected to Vee/2 $0.5 V. R1 = 2200 to 47 ka.

3. Vgg = 5.5V +0.5v,-0.00 V.

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

1. Input resistors = 2200 to 2 ki +20 percent.

2. Output resistors = 2200 220 percent.

3. Veg = 5.5 V +0.5 v,-0.00 V.
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4. glock inputs shall be connected through a resistor in parallel to a common clock pulse (CP1). Data
inputs shall be connected through a resistor in parallel to a common clock putse (CP2). Output
enable control inputs shall be connected through a resistor in parallel to Vge or GND, as
applicable, enabling the device outputs. Reset control inputs shall be connected to Vee- Each
output shall be connected through a resistor to Vge/2 $0.5 V.

5. CPY, CP2 = 25 kHz to 1 MMz square waves; fcpp = fep1/2; duty cycle = 50 15 percent; vy = 4.5 V to
Veei Vi =0V 205 V; ¢, ts < 100 ns.

d. Interim and final electrical parameters shall be as specified in table 1! herein.

e. For class S devices, post dynamic burn-in, or ctass B devices, post static burn-in, electrical
parameter measurements may, at the manufacturer’s option, be performed separately or included in the
final electrical parameter requirements.

4.2.1 Percent defective allowable (PDA). The PDA for class S devices shall be 5 percent for static

&rn-l:n and 5 percent for dynamic burn-in, based on the exact number of devices submitted to each separate
rn-in.

a. Static burn-in 1 and I1 failures shall be cumulative for determining the PDA.

b. The PDA for class 8 devices shall be in accordance with MIL-M-38510 for static burn-in. Dynamic
burn-in is not required.

€. Those devices whose measured characteristics, after burn-in, exceed the specified deita (A) limits or
electrical parameter limits specified in table [, subgroup 1, are defective and shall be removed from
the lot. The verified devices times 100 divided by the total number of devices in the lot initially
submitted te burn-in shall be used to determine the percent defective for the lot and the lot shall be
accepted or rejected based on the specified PDA.

4.3 aqualification inspection. Quatification inspection shall be in accordance with MIL-M-38510, and
4.3.1 herein. Inspections to be performed shall be those specified in method 5005 of MIL-STD-883 and herein
for groups A, 8, C, D, and E, inspections (see 4.4.1 through 4.4.5).

4.3.1 Electrostatic discharge sensitivity qualification inspection. Electrostatic discharge sensitivity
(ESDS) testing shall be performed in accordance with MIL-STD-883, method 3015. Only those device types that
pass ESDS testing at 2,000 volts or greater shall be considered as conforming to the requirements of this
specification. ESDS testing shatl be measured only 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 shall be those specified in method 5005 of
MIL-STD-883 and herein for groups A, 8, C, D, and E inspections (see 4.4.1 through 4.4.5).

4.4.1 Group A inspection. Group A inspection shall be in accordance with table 1 of method 5005 of
MIL-STD-883 and as foilows:

a. Tests shall be performed in accordance with table I1 herein.

b. 0/Vv, 0/1 (latch-up) tests and VGBL/H (ground bounce) tests shall be measured onty for initial~
qualification and after process or design changes which may affect the performancg of tr]e device.
Latch-up test shall be considered destructive. Test all applicable pins on 5 devices with no
failures.

c. CyN, Coyr and Cpp, shall be measured only for initial qualification and after process or design
changes which may affect capacitance. Cin and Coyy shall be measured between the demgr_\a;ed terminal
and GND at a frequency of 1 MHz. Cpp shall be tested in accordance with the latest revision of JEDEC
Standard No. 20 and table [ herein. Test all applicable pins on 5 devices with no failures.

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

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

f.  fuax shall be measured only for initial qualification and after process or design changes which may
affect the device frequency. Test all applicable pins on 22 devices with no failures.
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4.4.2 Group B inspection. Group B inspection shall be in accordance with table 11, method 5005 of
MIL-STC-883 and as followe:

a.

b.

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.

End-point electrical parameters shall be as specified in table I1 herein. Delta (imits shall apply
only to subgroup 5 of group 8 inspections and shall consist of tests specified in table III herein.

4.4.3 Group C inspection. Group C inspection shall be in accordance with table [11, method 5005 of
MIL-STD-883 and as follows:

b.

End-point electrical parameters shall be as specified in table II herein. DOelta (imits shall apply
only to subgroup 1 of group C inspection and shall consist of tests specified in table [I] herein.

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

4.6.4 Group D inspection. Group D inspection shall be in accordance with table 1V, method 5005 of
MIL-STD-883. End-point electrical parameters shall be as specified in table Il herein.

4.4.5 Group E inspection. Group E inspection is required only for device types intended to be marked as
radiation hardness assured (see 3.5 herein). RHA levels for device classes B and S shall be M, D, R, and H.
RHA quality conformance inspection sample tests shall be performed at the RHA level specified in the
acquisition document.

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

For device classes 8 and S, subgroups 1 and 27 in table V, method 5005 of MIL-STD-883 shall be tested
as appropriate for device construction.

When specified in the purchase order or contract, a copy of the RHA delta limits shall be supplied.

RHA test for device classes B and S for levels M. D, and R shall be performed through each level to
determine at what levels the devices meet the RHA requirements. These RHA tests shall be performed for
initial qualification and after design or process changes which may affect the RHA performance of the
device.

Prior to irradiation, each selected sample shall be assembled in its qualjh:ed package. It shal_l pass
the specified Group A electrical parameters in table | for subgroups specified in table II herein.

For device classes B and S, the devices shall be subjected to radiation hardness assured tests as
specified in MIL-M-38510 for the RHA level being tested. All device classes must meet the
postirradiation end-point electrical parameter limits as defined in table I at Ty = +25°C $5°C, after
exposure, to the subgroups specified in table II herein.
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4.4.5.1 Total dose irradiation testing. Total dose irradiation testing shall be performed in accordance
with MIL-STD-883, method 1019, and as specified herein. Prior to and during total dose irradiation
characterization and testing, the devices for characterization shatl be biased so that 50 percent are at
inputs high and 50 percent are at inputs low, and the devices for testing shall be biased to the worst case
condition established during characterization. Devices shall be biased as follows:

a. Inputs tested high, Vee = 5.5 V dc #5%, Ree = 100 £20%, Viy = 5.0 V dc £5%, Ryy = 1 k@ £20X, and all
outputs are open.

b. Inputs tested low, Ve = 5.5 V dc 25X, Rpg = 108 $20%, Viy = 0.0 V dc £5%, Ryy = 1 k@ £20%, and all
outputs are open.

4.4.5.1.1 Accelerated aging test. Accelerated aging shall be performed on class B and S devices
requiring an RHA level greater than 5 krads (Si). The post-anneal end point electrical parameter timits
shall be as specified in table [ herein and shall be the preirradiation end point electrical parameter limit
at 25°C 35°C. Testing shall be performed at initial qualification and after any design or process changes
which may effect the RHA response of the device.

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

4.5.1 Voltage and current. Unless otherwise specified, all voltages given are referenced to the
microcircuit GND terminal. Currents given are conventional current and positive when flowing into the
referenced terminal.

4.5.2 Burn-in and life test cool down procedures. When the burn-in and life 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 temperature; then, electrical parameter end-point measurements shall be
performed.

4.5.3 Quiescent supply current. When performing guiescent supply current measurements (lIcc), the meter
shall be placed so that all currents flow through the meter.

4.6 Data reporting. When specified in the purchase order or contract, a copy of the following data, as
applicabte, 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 electrical parameters data (see 4.2d).

f. RHA delta limits.
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TABLE 1. Burn-in and electrical test requirements.

Applicable tests and MIL- Class S device 1/ Class B device v
Line no.{STD-883 test method
Reference | TABLE ! TABLE [I1 Reference {TABLE I TABLE I11
paragraph |sub-groups |[delta limits| paragraph {sub- delta
2/ k74 groups 2/ | limits 3/
1 Interim electricat 4.2d 1 1
parameters (method 5004)
2 Static burn-in | 4.2b Required Not
(method 1015) 4.5.2 4 required
3 Same as line 1 4.2d 1 a 4.2d
3 Static burn-in I1 4.2b Required 4.2b Required
(method 1015) 4.5.2 4 4.5.2 5/
5 Same as line 1 4.2d 1* I 6.2d 1™ a
6 Dynamic burn-in 4.2c Required Not
(method 1015) 4.5.2 &/ required
7 Same as line 1 4.2d 1 a
8 Final electrical 1*,2,7%,9 1*,2,7,9
parameters
(method 5004) 5/
9 Group A test 4.4.1 1,2,3,4, 4.4.1 1,2,3,4,
requirements 7,8,9,10, 7,8,9,10,
(method 5005) 1 1
10 Group B8 end-point 6.4.2 1,2,3,7, a
electrical parameters 8,9,10,11
(method 5005)
1 Group C end-point 4.4.3 1,2 a
electrical parameters
(method 5005)
12 Group D end-point 4.4.4 1,2,3 6.6.4 1,2
electrical parameters
(method 5005)
13 Group E end-point 4.4.5 1,7,9 4.4.5 1.7,9
electrical parameters
(method 5005)
1/ Blank spaces indicate tests are not applicable.

3/
4f

* indicates PDA applies to subgroup (see 4.2.1).

4 indicates delta Limit shall be required only on table ! subgroup 1, where specified, and the delta
vatues shall be computed with reference to the previous interim electrical parameters (Line 1).

on all class S lots, the device manufacturer shall maintain read-and-record data (as 3 minimum on
disk) for burn-in electrical parameters(group A, subgroup 1), in accordance with test method 5004 of
MIL-STD-883. For preburn-in and interim electrical parameters the read-and-record requirements are
for delta measurements only.

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 measurements, there is no requirement to perform the
pre-burn-in tests (first interim electrical parameters test in tabte I1).
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TABLE [Il. Delta timits at 25°C.

Parameter Device type Limits

lecwr lecr V ALl £100 nA

1/ The above parameters shall be recorded
before and after the required burn-in
and life tests to determine deltas (A).
S. PACKAGING
S.1 Packaging requirements. The requirements for packaging shall be in accordance with MIL-M-38510.
6. NOTES

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

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

6.2 Acquisition requirements. The acquisition documents must specify the following:
a. Title, number, and date of the specification.

b. Issue of DODISS to be cited in the solicitation, and if required, the specific issue of individual
documents referenced (see 2.1 and 2.2).

c. Complete PIN.

d. 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.

e. Requirements for certificate of compliance, if applicable.

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

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

h. Requirements for product assurance and radiation hardness assurance options.

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

j.- Requirements for "JAN" marking.

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:

CIN = -~ " " e e e, Input terminal-to-GND capacitance
Coyr =~ -~ -~ = === = -- Output terminal-to-GND capacitance
Cop - ~ = = - = = - - - .- Power dissipation capacitance

GND - - - = = = = = = = « « Ground zero voltage potential
T I Quiescent supply current, outputs high
e Quiescent supply current, outputs low
Ijg =~ == ----- = - - - Input current l(ow

Ijg = - === == =« -« -~ Input current high

Te - - == - = s Case temperature

Ta - - - - - --- - - - - - Ambient temperature

Veg - - - - - - - - - =---- Positive supply voltage

Vig = - - - - - - - - - - - - Positive input clamp voltage

Vg = " -t - - - - - - - - - Ground bounce voltage
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O/V - - = - - - - - .- Latch-up over-voltage
O/1 = = = = - - = = = <=~ =-- Latch-up over-current
Ty -~ """t mmmmsm Trigger duration (width)

6.4 Logistic support. Lead materials and finishes (see 3.3) are interchangeable. Uniess otherwise
specified, microcircuits acquired for Goverrment logistic support will be acquired to device class § for
National Aeronautics and Space Administration or class B for Department of Defense (see 1.2.2), lead finish
C (see 3.3). Longer length leads and lead forming shall not affect the PIN.

6.5 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, postirradiation performance or reliability factors equivalent to MIL-M-38510
device types and may have siight 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 S6AC273
02 54AC374
03 S4AC377
04 S4AC574
05 S4ACS34
06 S4ACS564

6.6 Handling. MOS devices must be handled with certain precautions to avoid damage due to accumulation
of static charge. [nput protective devices have been designed in the chip to minimize the effect of this
static build-up. However, the following handling practices are recommended:

a. Devices should be handled on benches with conductive and grounded surface.
b. Ground test equipment and tools.
c. Do not handle devices by the leads.

d. Avoid use of plastic, rubber, or silk in MOS areas.

e. Maintain relative humidity above 50 percent, if practical.

CONCLUDING MATERIAL

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

NASA - NA DLA - ES
Review activities: (Project 5962-1396)

Army - AR, MI, SM

Air Force - 19, 85, 99
DLA - ES

Navy - AS, CG, MC, OC, SH
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