
MIL-M 38510/54D
30 April 1984 
SUPERSEDING 
MIL-'1-38510/54C 
12 May 1980 

MILITARY SPECIFICATION 

MICROCIRCUITS, DIGITAL, CMOS, POSITIVE LOGIC, FOUR-BIT FULL ADDER, 
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, CMOS logic microcircuits. Two product assurance classes and a choice of 
case outline/lead finish are provided for each type and are reflected in the complete 
part number. 

1.2 Part number. The part number shall be in accordance with ~IL-M-38510. 

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

Device type Circuit 

01 Four-bit full adder 
51 Four-bit full adder 

1.2.2 Device class. The device class shall be the product assurance level as 
defined in :.1 IL-M-3851 o. 

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

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

E D-2 (16-lead, 1/4" x 7/8", dual-in-line pack) 
F F-5 (16-lead, 1/4" x 3/8", flat pack) 
z F-5 (16-lead, 1/4" x 3/8", flat pack, except 

A dimension= .1" (2.54 mm) max). 

NOTES 

1. As an exception to 3.5.6.2.3 of MIL-M-38510, for cas~ outline Z only, the 
leads of bottom brazed ceramic packages (i.e. configuration 2 of case outline 
F-5) may have electroless nickel undercoating which shall be 50 to 200 
microinches (1.27 to 5.08 µm) thick provided the lead finish is hot solder 
dip (i.e. finish letter A) and provided that, after any lead forming, an 
additional hot solder dip coating is applied which shall extend from the 
outer tip of the lead to no more than 0.015 inch (0.38 mm) from the package 
edge. 

2. For bottom or side brazed packages, case outline Z only, the S1 dimension 
may go to .000 inch (.00 mm) minimum. 

1.3 Absolute maximum ratings. 

Supply voltage range (VDD - Vssl: 
Device type 01 - - - - - - - - -0.5 V to +15.5 V 
Device type 51 - - - - - - -0.5 V to +18.0 V 

Input current (each input) - - - - slQ mA 
Input voltage range- - - - - - - - (Vss-0.5 v> ~ v1 ~ (VDD + o.5 v> 

Beneficial comments (recommendations, additions, deletions) and any pertinent data 
which may be of use in improving this document should be addressed to: George C. 
Marshall Space Flight Center, National Aeronautics and Space Administration, ATTN: 
EG02, "1arshall Space Flight Center, AL 35812, by using the self-addressed 
Standardization Document Improvement Proposal (DD Form 1426) appearing at the end 
of this document or by letter. 
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Storage temperature range- - -
Maximum power dissipation, Po- -
Lead temperature (soldering, 

10 seconds)- - - - - - - - - - - -
Thermal resistance, junction to case 
Junction temperature - - - - - - - -

- -

-65°C to +175°C 
200 mW 

300°c 
(See MIL-M-38510, 
TJ = 17s 

0 

c 
appendix C) 

1.4 Recommended operating conditions. 

Supply voltage range (Yoo - Yssl: 
Device type 01- - - - - - - - -
Device type 51- - - - - - - -

Input low (Y1Ll voltage range:
Device type 01- - - -

4.5 Y de to 12.5 Y de 
4.5 Y de to 15.0 V de 

Oto 0.85 Y de at = 5 Y;v00o to 2.1 Y de at Yoo= 12.5 v 
Device type 51- - - - - - - - - - o to 1.5 Y de at Yoo= 

YoL = 10 percent Yoo, 
YoH = 90 percent Yoo: 
0 to 4.0 V de at Voo = 

5.0 Y, 

15 V; 
o to 2.0 Y de at Yoo= 10 Y 

Input high (YrHl voltage range: 
Device type 01- - - - - - - 3.95 

10.0 
to 
to 

s.o Y de at = 5 Y;v00
12.5 Y de at Voo = 12.5 Y 

Device type 51- - - - - - - - - 3.5 to 5.0 Y de at Yoo= 5.0 Y, 
YoL = 10 percent Yoo, 
YoH = 90 percent Voo: 
11.0 to 15.0 V de at Voo = 15 Y; 
8.0 to 10.0 V de at Voo = 10 V 

Load capacitance- - - - - - -
Ambient operating temperature range 

50 ~F 
-55 c 

maximum 
to +125°c 

2. APPLICABLE DOCUMENTS 

2.1 Government specifications and standards. Unless otherwise specified, the 
following specifications and standards, of the issue listed in that issue of the 
Department of Defense Index of Specifications and Standards specified in the 
solicitation, form a part of this specification to the extent specified herein. 

SPECIFICATION 

MILITARY 

MIL-M-38510 Microcircuits, General Specification for. 

STANDARD 

MILITARY 

MIL-STD-883 Test Methods and Procedures for Microelectronics. 

(Copies of specifications, standards, handbooks, drawings, and publications
required by manufacturers in connection with specific acquisition functions should be 
obtained from the contracting activity or as directed by the contracting officer.) 

2.2 Order of precedence. In the event of a confliuct between the text of this 
specification and the references cited herein, the text of this specification shall 
take precedence. 

3. REQUIREMENTS 

3.1 Detail sgecification. The individual item requirements shall be in accordance 
with MIL-M-3851 , and as specified herein. 

2 
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3.2 h sical dimensions. The design, construction, and 
physica 1mens1ons s a e as spec, 1e ,n 510 and herein. Although 
eutectic die bonding is preferred, epoxy die bonding may be performed. However, the 
resin used shall be Dupont 5504 Conductive Silver Paste, which is cured at 200° +l0°C 
for a minimum of 2 hours. The use of equivalent epoxies or cure cycles shall be 
approved by the qualifying activity. Equivalency shall be demonstrated in data 
submitted to the qualifying activity for verification. 

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

3.2.2 Logic diagrams. The logic diagrams shall be as specified on figure 2. 

3.2.3 Truth tables. The truth tables shall be as specified on figure 3. 

3.2.4 Schematic circuits. The schematic circuits shall be submitted to the 
preparing act1v1ty prior to inclusion of a manufacturer's device in this 
specification and shall be submitted to the qualify1ng act1v1ty as a prerequisite fur 
qualification. All qualified manufacturers' schematics shall be maintained and 
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 
character1st1cs are as specified in table I, and apply over the full recommended 
ambient 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. Vrl and VIH testing requires only a 
summary of attributes data. 

3.6 Marking. Marking shall be in accordance with ~IL-M-38510. 

3.6.1 Total dose radiation hardness identifier. Total dose radiation hardness 
identifier shall be in accordance with MIL-M-38510 and 4.5.5 herein. 

3.6.2 Serialization. All class S devices shall be serialized in accordance with 
MIL-M-38510. 

3.6.3 Correctness of indexing and markings. All devices shall be subjected to the 
final electrical tests specified 1n table II after part number marking to verify that 
they are correctly indexed and identified by part number. Optionally, an approved
e1ertriral tPst may be devised especially for this requirement. 

3. 7 Microcircuit group assignment. The devices covered by this specification shall 
be in microcircuit group number 39 (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, 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 all devices prior to qualification and quality conformance 
inspection. The following additional criteria shall apply: 

a. Delete the sequence specified in 3.1.9 through 3.1.13 of method 5004 and 
substitute sequentially lines 1 through 7 of table II herein. 

b. Burn-in tests (method 1015 of MIL-STD-883).
1. Static tests (test condition A) ~se circuit shown on figure 4, or 

equivalent. Ambient temperature ITAi shall be 125°C minimum. Test 
duration for each static test shall be 24 hours minimum for class S 
devices and in accordance with table I method 1015 for class B devices. 
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TABLE I. Electrical performance characteristics. 

I I Conditions 17 I 
I 
I 
I 
I 

Test 
I 
I 
I 
I 

Symbol 
oYss = 0 y -. 

-55 C~TA~ 125 C 
Unless otherwise specified 

Device 
type 

limits 

Min Max 

I I 
Unit 

!Positive clamping input
I to v00
I 

vIC(POS) IA= 25 C, VBD = GND,
V55 = Open, utput = Open,
l1 = 1 mA 

A11 l.5 v 

I 
!Negative clamping input
I to Vss 
I 

YIC(NEG) IA= 25 C, Yoo= Open,
IV55 = GNO, Output= Open,
111 = -1 mA 

A11 -6 v 

I 
!Quiescent supply current Iss 

I 
IAny combination 1Voo=15.0 V 
I of inputs I 
I IVoo=is.o v 

01 

Si 
-5 µA 

High level output
voltage 

YoHl 

IYQH2
I 
I 

I I 
!Yoo= s.o v,
IIoH = -0.05 mA (see table III)
I 

= s.o Y,lv00
IIoH = 0 (see table III)
I 

01 

01 

ks I 
I I 
I I 
14.95 I 
I I 
I I 

v 

y 

lVQH3
I 
I 

iv00 = 12.s v, IoH 
l(see table III)
I 

= o 01 111.251 
I I 
I I 

y 

IVoH4 
I 
I 

IVoo = 15.0 V, IoH 
l<see table III) 
I 

= o 51 114.951 
I I 
I I 

v 

Low level output
voltage 

IVou 
I 
I 

IVoo = S.o V, I~L 
I( see tab 1 e II I 
I 

= o.oS mA 01 I 
I 
I 

lo.SO 
I 
I 

v 

Input high voltage 

iYQL2
I 
I 
IVoL3 
I 
I 
iVoL4 
I 
I 
lvrn1 
I 
I 
IV1H2 
I 

!Yoo= 5.0 Y, I9L = 0
l(see table III 
I 
IV00 = 12.5 V, loL = o 
l(see table III) 
I 
IVoo = 15.0 v. IoL = o 
I ( see table III)
I 
IVoo = S.o V 
IYo = 0,5 Y IIol ~ 1 11A 
I 
iv00 = 10.0 v 
IYo = 1.0 Y IIol ~ 1 11A 

01 

01 

51 

Si 

51 

lo.as 
I 
I 
I1.2s 
I 
I 
10.05 
I 
I 

3.5 I 
I 
I 

7,0 I 
I 

y 

V 

V 

V 

V 

I I I 

Input low voltage 

IVrn3 
I 
I 
iYiu 
I 
I 

!Yoo = 1s.o Y 
IVo • 1.5 V IIo I ~ 1 µA
I 
lvo0 = s.o v 
IVo = 4.5 V IIo I ~ 1 11A 
I 

51 

51 

11.0 I 
I 
I 
I 1.5 
I 
I 

y 

V 

IY1L2 IVoo = 10.0 v 51 I 3.0 V 
I IVo = 9,0 V IIol .i 1 11A I 
I I I 

DD = 1 • 4. 
IVo = 13.5 V IIol ~ 1 11A 
I 

utput ow IN= ss 
current 

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

I I I Conditions 1/ I 
I I I .vss = o v -. Device Limits I I 

I Unit I I Test I Symbol I -55 Cs._ TA s._ 125 C type _M_i_n-l_M_a_x
I I I Unless otherwise specified 

I 
!Output low !sink) 1IoL2 IVoo = 15.o v, VJN = Vss 51 2.4 I I mA 
I current I IVoL = 1.5 V I I 
I I I I I 
!Output high !source) lloHl IVoo = S.o v, VIN= Voo 51 -b.36I lmA 
I current I IVoH = 4.6 V I I 
I I I I I 
I lioH2 lVoo = 15.0 V, VIN= Voo 51 -2.4 I lmA 
I I 1VoH=l3.5V I I 
I I I I I 
!Input leakage current 2/ 111H !Measure 1nputs!Voo = 15.0 V o1 I 
I (high) - I !sequentially I 45 lnA 

I I I 

I I I .,.,IV.,...o-o_=_l,....8,....,.o~v--.---=5""'1-- I 
1 I I I I 
!Input leakage current 2/ ll1L !Measure inputslVoo = 15.0 V o1 I 
I (low) - I !sequentially I -45 lnA
I I I ~,v~0-0-=~18~.~o~v~-~5=1-- I 
I I I I I 
!Input voltage IVzAP !Ci = loo pF, R2 = l.5 kn Ali 400 Iv 
I I I ( see 4. 5. 3) I 
I I I I 
!Input capacitance !Ci IVoo = o V, f = 1 MHz 12 lpF 
I I ITA = 25°C I 
I I I I 
!Propagation delay high ltpHLl lvoo = S.o v, cl= So pF I 
I to low level - Sum I l(see figure 8) All 3375 I ns 

.,..I,.--i_np._u,...t.,..t,...o_s...um_o_ut-+p.,..u..,t_--;.,.1____I I I 
!Propagation delay high ltpHL2 I I I

AllI to low level - Carry I I l3375 I ns 
I...I..--i_n~pu_t..,....,....to_s-r-um--..-o_ut~e.....u_,t_-.1____ I I 

!Propagation delay high ltPHL3 I 
I to low l eve l - Sum I I I1125 nsAll 
I input to carry output I I I ...,,P..--r-o....pa__g_a.,..t,....o_n_d....e..,..1...ay__,..h..,.ig..,.h--.,l;-,.t-pH_L_4__1 
I to low level - Carry I I All I 450 ns 
I input to carry output I I 
!Propagation delay low ltpLHl
I to high level - Sum I All 14350 ns 
I input to sum outtut I I 
!Propagation delayow ltPLH2 

!Propagation delayow ltpLH3 

!Propagation delay low ltpLH4 

!Transition times at ltrHL 

I to high level - Carry I Al 1 14350 ns 
I input to sum outtut I I 

I to high level - Sum I All I1125 ns 
I input to carry output I I 

I to high level - Carry I All 31 I 450 ns 
I input to carry output I I 

I sum outputs ltrLH All 1150001 ns 
I I I I 
!Transition times at ltrHL 

AllI carry outputs ItrLH 780 ns 
I I 

1/ Complete terminal conditions shall be as specified in tahle III.
I/ Input current at one input node. 

lj 
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TABLE II. Burn-in and electrical test requirements. 

I I Class s device y Class B device II
I !Applicable tests 
ILine I and lfable 2/ !fable 17 I fest Table 2/ lfab1e 17 I Test 
I no. I MIL-STD-883 Ref. I III - I IV - !circuit Ref. III - I IV - !circuit 
I I test methods par. I sub- !delta figure par. sub- Idelta figure 
I I Igroups limits groups limitsn-- .....,..-In""'"t-er-.i~m-e...l~e-ct....r..,.i-----.-----i-',..._,...1--~----..----..-----.-:--.1,.:.----.----....-----,.. 
I :cal parameters I 
I I (method 5004) I 
~ !Static burn-in I 14.26. I 4 
I !(method 1015) 14.5.2 I 
I I I I 

3 !Same as line 1 I I 1 /J. 

I I I 
4 lstat1c burn-1n 11 14.26. I 4 14.26. 49

14.5.2 I 14.5.2l(method 1015) 
I I I I

----11+:Za.- -r·7...-~ ---~ - /J. -~7--5 !Same as line 1 14.2d. I 1* b. 
I I I I 

6 !Dynamic burn-1n 14.26. I 5 I 
14.5.2 I I!(method 1015) 

I I I I 
7 lsame as line 1 14.2d. I l* /J. I 

I I I I 
8 IF1nal electr1cal I 11*,2,3,7, 11*,2,3,7, 

Iparameters I I9 19 
I{method 5004 l I I I 
I I I I 

9 !Group A end point 14.4.l 11,2,3,4, 14.4.1 11,2,3, 
!electrical parame-1 17,8,9, I 14,7,9, 
lters (method 5005)1 110,11 I I10,11 
I I I I I 

IIo !Group Bend po1nt 14.4.2 11,2,3,7, b. I 
!electrical parame- 8,9,10,11 I 
lters (method 5005) I 
I I 

11 !Group c end­ 14.4.3c. 1,2,3 
lpoint electrical I 
Iparameters I 
I ( method 5005) I 
I I 

>< 
112 !Additional group l4.4.3c. Io,11 
I IC tests I 
I I(method 5005) I 

I I 
113 !Group D end­ 14.4.4 1,2,3 14.4.4 1,2,3 
I lpoint electrical I I 
I I parameters I I 
I I(method 5005) I I 
I I I 

I 

y {A) indicates delta limits shall be required on table III subgroup 1, where specified, and delta values 
shall be computed with reference to the previous interim electrical parameters. 

2/ (*) indicates PDA applies to subgroup 1 (see 4.2.1). 
'J/ Blank spaces indicate tests are not applicable.

The device manufacturer may, at his option, either perform delta measurements or within 24 hours after~ 
burn-in (or removal of bias) perform the final electrical parameter measurements. 

6 
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Cases E, F and z 

A4 16 Voo 

83 2 15 B4 

A3 

B2 

3 

4 

TOP 
VIEW 

14 

13 

CARRY-OUT 

S4 

A2 5 12 S3 

B1 

A1 

Vss 

6 

7 

8 

II 

10 

9 

S2 

s, 
CARRY- IN 

FIGURE l. Terminal connections. 
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Device types 01 and 51 

CouT 

FIGURE 2. Logic diagram. 
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A n 
B 
n 

c. ,n cint* COUT SUM 

L 
H 
L 
H 
L 
H 
L 
H 

L 
L 
H 
H 
L 
L 
H 
H 

L 
L 
L 
L 
H 
H 
H 
H 

L 
L 
L 
H 
L 
H 
H 
H 

L 
L 
L 
L(H**) 
L 
L(H**) 
L(H**) 
L(H**) 

L 
H 
H 
L 
H 
L 
L 
H 

* = Internal 

L = Low 
H = High 

Carry, ** = I whenCOUT 
N = 4 

Positive logic one stage 

FIGURE 3. Truth table. 
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Voo (SEE NOTE 5) 

SEE NOTE 1. \- - -
+ 12.5 \ 

OPEN 

'l 
O.U.T. OUTPUTS 

NOTES: 
1. For static burn-in I, all inputs are connected to O volts, switch position 1. 
2. For static burn-in II, all inputs are connected to Yoo, switch position 2. 
3. Except for Yoo and Yss, each tenninal shall be connected through a resistor 

whose value is 2 kn to 47 kn, The actual measured value of the resistor 
selected shall not exeed •20i of its branded value due to use, heat or age.

4. Output may be in switch position 1 or 2. 
5, Yoo• 12.5 Vminimum, 15.0 Vmaximum for device types 01.

Yoo= 15.0 Vminimum, 18.0 Ymaximum for device types 51. 
Voo/2 = VDD/2 •l.O Y for all devices.
Yss = o.o v. 

FIGURE 4, Static burn-in test circuits, 

10 
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SEE NOTE 

Voo (SEE NOTE 3) 

DUT OUTPUTS 
Voo,2 

INPUTS 
SIGNAL 

~SEE NOTE 1. 

-=- Vss = OV 
-;;-

NOTES:
1. Except for v0o and Vss, each tenninal shall be connected through a resistor 

whose value 1s 2 k~ to 47 k~. The actual measured value of the resistor 
selected shall not exceed t20% of its branded value due to use, heat or age. 

2. Input signal requirements: 
a. Square wave, 50% duty cycle. 
b. 25 kHz< PRR < 1 MHz. 
c. trLH and trHL < 1 µS.
d. Voltage level: 

Minimum= Vss -0.5 v, +10% Vob• 
Maximum~ Voo +Q.5, -10% Voo• 

3. Voo = 12.5 V minimum, 15.0 V maximum for device types 01. 
Voo = 15 V minimum, 18 V maximum for device types 51. 
Voo12 = Voo12 ±l.0 v. 
Vss = o.o 'J. 

FIGURE 5. Dynamic burn-in and steady state life test circuit. 

11 
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Voo 

D.UT. 

-=- Vss 

RL = 200 kn ±10 %. 

CL= 50 pF ±5.0 (includes 
wiring and probe capacitance) 

NOTES: 
1. The pulse generator has the following characteristics: Vgen = v00 ±1%, 

duty cycle= 50%, tTLH = tTHL = 20 ±2.0 ns and pulse repetition period= 50 ±5 µs. 
2. See table III for complete terminal conditions. 

FIGURE 6. Switching time test circuit and waveforms. 

12 



TABLE III. GrouJJ ~_spection for device type 01. 

.:;: 

;:: 
3 

"" 0: 

" 
C 

" 
C: " 

Terminal conditions and limits 1/ Test limits 
Cases -

MIL- E. F. Z Measured Subgroup 1 Subgroup 2 Subgroup 3 
Symbol STD-883 terminal TA= 25°C TA= 125° C TA=-55°C Units 

method l 2 3 4 5 6 7 8 g 10 11 12 13 14 15 16 

Test No. A4 B3 A3 B2 A2 Bl Al Vss CIN Sl S2 S3 S4 CouT B4 Yoo Min Max Min Max Min Max 

V1C(POS) l 1 mA GND A4 1. 5 Vdc 
2 l mA 

j 
B3 

jj 
3 l rr.A A3 
4 l mA B2 
5 i l mA A2 
6 l mA Bl 
7 l mA Al 
8 I 

1 mA Cn; 
9 i 1 mA B4 1' 

IVJC(NEG 10 -1 mA, GND A4 6 Vdc 
11 ,-J mA B3 

l jl 
12 -1 mA A3 
13 -1 mA B2 
14 -1 mA A2 
15 -1 mA Bl 
16 -1 mA Al 
17 . -1 mA C!l'i 
18 -1 mA B4 

Iss 3005 
. -

19 GND GND GND GND GND GND GND GND GND 15 V Vss -0. 5 -5.0 µA";" 
20 15 V 15 V 15 V 15 V l5 V GND GND 15 V 15 V 
21 15 V 

j 
GND GND GND 15 V 15 V j 15 V 

22 15 V GND 15 V t5 V 15 V GND GND 
23 GND 15 V 

j 
t5V 15 V 15 V GND 

24 15 V GND GND GND GND GND 
25 GND 15 V GND 15 V GND GND 15 V 
26 15 V GND GND 15 V 15 V GND 15 V GND 
27 15 V 15 V GND GND GND 15 V 15 V GND 
28 15 V 15 V GND GND GND 15 V ! 15 V GND 
29 GND GND 15 V GND t5 V GND GND 15 V 
30 GND GND GND GND i 15 V 15 V 15 V 
31 15 V 15 V GND 15 V GND GND 15 V GND 
32 

I 
GND 15 V 15 V 15 V GND 15 V 

j33 GND 15 V 15 V GND 15 V 15 V GND 
34 15 V GND 15 V GND 15 V GND 15 V 
35 

! 
15 V GND GND GND l GND 

36 GND GND 15 V 15 V 15 V 
37 GND GND 15 V t5 V 15 V 15 V 15 V 
38 15 V GND GND t5 V 15 V 15 V GND GND 
39 GND GND 15 V GND t5 V 15 V GND 15 V 15 V 
40 15 V 

j j 
GND GND GND 15 V 15 V GND 

41 I GND 15 V 15 V GND GND 

l42 15 V GND 15 V GND 

l 
GND 

l 
43 i 15 V GND GND 15 V GND 

l44 GND 15 V 

l 
GND 15 V 

45 GND 15 V GND GND 15 V 15 V 15 V 15 V 

t 46 GND 15 V GND GND GND GND GND 15 V 
• • 

See footnotes at end of device type 01. 



TABLE III. Group A insp_ection for device_ ty_pe 01 - Continued 

Symbol 

VoHJ 

VoH2 

j 
VQJf3 

Vou 

1 
VoL2 

Cases 
Terminal conditions and limits ,!./ Test limits 

STD-883 Measured Subgroup I Subgroup 2 Subgroup 3 . 
MIL- IE. F, z I I I I I I I I Imethod I 2 3 4 5 E 7 8 g 10 JI 12 13 I 14 1 15 I 16 I terminad TA= 25°C ITA=125°C ITA=-55°C IUmts 

3Q06 

3007 

Test No. I A4 B3 A3 

47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 

59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 

78 
79 
80 
81 
82 

83 
84 
85 
86 
87 

VrLl 2, r 
vrm 3,

i -
VrLl 

♦ 
vrm 

• 

VILl I VII.,l 
VII.,l 
VIH! 
VILl 
VILl 
VIHl 

VrLl 
VrLl 
Vm1 
VrLl 
VrLl 
Vrmv,uojr Vrr, 

v,., I 
Vrnz~ 
VIL2 
Vrnz 
VIL2 
Vrnz 
VrL2 
Vrnz 

VrL2 Vrn2 
Vrn2 Vrn2 
VrL2 Vi:.,2 

! • 
Vrnz Vrn2 
Vrn2 Vrn2 
VrL2 Vrn2 
Vmz VrL2 
VrL2 VrL2 

Yru IVru I V1LJ 

B2 A2 

VrLl I vrLt 
vrm 
vru 

•VIHl 

VrLl 
Vrm 
VrLl 

♦ 
t I Vim 

YT'
Vrn2 Vrn2 
Vrn2 VIL2 
VrLl Vrnz 
VIL2 VrL2 
VrL2 VrL2 
Vm2 Vrn2 
Vrn2 Vrn2 
VrL2 VrL2 

J vL 
Vrnz VrL2 
VrL2 VrL2 

Vru I Vru 

Bl 

VrLl 

VJL2 
vlli2 
VIL2 
vRI2 
Vrn2 
Vrn2 
VIL2 

Vrn2 
VrL2 

VrLl 

Al 

VJHl 

vr 
vrm 

Vrnl 
VrLl 

!
Vrm 

Vrnz 
VIL2 
VrL2 
VrH2 
Vrn2 
Vrnz 
VIL2 

Vrn2 
VJL2 
VIL2 

VIL! 

Vss 

GND 

CIN 

vru 

j 
vrm 

Vru 

j 
Vrm 

VIL2 
VrL2 
Vrn2 
Vrn2 
YrL2 

I 

Vrn2 
Vrn2 
VlL2 

Vru 

SI 

Iom 4/ 

Iou 8/ 

S2 S3 S4 

rom 
lOHl 

IQHl 

Iou 
Iou 

loLl 

CouT B4 

V1L1 

IoH2"-
1\vL 

IQH2 VILl 

1aL2_!!/ 

l
Vm1 
VrLl 

VIL2 

V1H2 
Vrn2 
V1L2 
VIL2 
Vrn2 
Vrn2 

VILl 

Vno 

5. 0 V 

12. 5 V 

5. 0 V 

S1 
S2 
S3 
S4 

CQUT 
couT 

S1 
S2 
S3 
S4 

CouT 
couT 

S1 
S1 
S1 
S1 
S2 
S2 
S2 
S2 
S3 
S3 
S3 
S3 
S4 
S4 
S4 
S4 

CouT 
couT 
couT 

SI 
S2 
S3 
S4 

CouT 
S1 
S2 
S3 
S4 

CouT 

Min I Max I Min I Max I Min I Max 

4. 5 4. 5 4. 5 Vdc 

j l l
4. 95 4. 95 

j T
11. 25 1125 ll. 25 

0.5 0. 5 0. 5 Vdc 

j j 1 l 
. 05 . 05 . 05 Vdc 

l 1 j j 
See footnotes at end of device type 01. 
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TABLE III. Group A inspection for device type 01 - Continued 
~ 

Cases Terminal conditions and limits y Test limits 

MIL-
E. F, Z 

Svmbol STD-883 
Meas,;red Subgroup 1 Subgroup 2 Subgroup 3 Units
terminal 

method 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 TA= 25'C TA=125°C TA=-55°C 

Test No. A4 B3 A3 B2 A2 Bl Al Vss Cm S1 S2 S3 S4 CouT B4 Von Min Max Min Max Min Max 

YOL3 3007 88 V1L2 VIL2 Vn.2 VIL2 YrL2 VrL, VrL2 GND VIL2 VIL2 12.5 V S1 1. 25 1. 25 1. 25 Vdc 
89 

I l 
VJL2 Vrn2 Vrn2 S1 

90 Vrm VIL2 Vrn2 S1 
91 Vrm Vrn2 VIL2 S1 
92 ' VIL2 VIL2 S2 
93 Vrn2 Vrn2 VIL2 VIL2 S2 
94 Vrn2 VIL2 Vrm Vrn2 S2 
95 VIL2 Yrn2 Vrn2 Vrn2 S2 
96 

' V1t2 

VIL2 VIL2 VIL2 S3 
97 Vrn2 Vrn2 '(,!L2 

I I 
S3 

98 Vrn2 V1L2 IH2 S3 
99 VIL2 Vu12 Vrn2 Yrn2 S3 

100 

• l 
VIL2 VIL2 

,. S4 
101 Vrn2 

l 1 
Vrn2 S4 

102 Vrn2 Vrn2 VIL2 S4 
103 VIL2 Vrn2 Vrn2 S4 
104 VIL2 VIL2 VIL2 I VIL2 1• CouT • ' 

a: 

lIHl 3010 105 15 V 15 V 15 Y 15 V 15 V 15 V 15 V 15 V 15 V 15 V All inputs 9. 0 nA ~ 
10/ together 

~ 
1rn2 3010 106 15 V GND GND GND GND GND GND GND GND A4 1.0 45 nA 

j 
107 GND 15 V GND 

15( ! l j j l 
B3 

108 GND 15 V A3 
109 GND B2 
110 GND 15 V A2 
111 GND 15 V Bl 
112 GND 15 V Al 
113 GND 15 V CJN 

' 114 GND 15 V ' B4 1 ,. 1 

IJL} 3009 115 GND 15 V All inputs -9. 0 nA 
10. together 

IJL2 3009 116 A4 -1.0 -45 nA 

l I 
117 B3 

j j I
118 A3 
119 B2 
120 A2 
121 Bl 
122 Al 
123 CJN 
124 , 1 ' 1 , ' 

, 1 1 B4 I 

See footnotes at end of device type 01. 



TABLE III. Group_~ insp_ection for _device_ txJJe 01 - Continued. 

I :; 

Cases Terminal conditions and limits 1/ Test limits 

MIL- E. F. Z 
Measured 

Symbol STD-883 terminal Subgroup 4 Units 
method 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 TA O 25°C 

Test No. A4 B3 A3 B2 A2 Bl Al Vss CJN Sl S2 S3 S4 CouT B4 Voo Min Max 
--

Ci 3012 125 111 GND GND A4 15 pF 

I 
126 

-

111 

I I 
B3 

j 
127 _!!_/ A3 
128 11/ B2 
129 - 11/ A2 
130 -

_!_!I Bl 
131 11/ Al 
132 11/ CI'<- 11/I 133 B4 I 

Subgroup 7 Sube:rouo 8 
TA O 25°C TA 0 125"C TA 0 -55"C 

Min Max Min Max Min Max 

Truth 3014 134 GND GND GND GND GND GND GND GND GND L L L L L GND cV All ' 
table 135 5 V 5V 5V 5V 5V GND GND 5V H L H H H 5V outputs 
test 136 5 V 

I 
GND GND GND 5V 5V j H H H L H 5V 

137 5 V GND 5V 5V 5V GND L 

I 
L L H GND 

138 GND 5V 

j 
5V 5V 5V H H H L GND 

139 5 V GND GND GND GND H H H L GND : 
140 GND 5V GND 5V GND GND H L L H 5V 
141 5 V GND GND 5V 5V GND 5V L H H L GND 
142 5 V 5V GND GND GND 5V 5V L L L L H GND 
143 5 V 5V GND GND GND 5V 

l 
5V H H H H L GND 

144 GND GND 5V GND 5V GND GND 

l 
H H H L 5V 

r 

145 GND GND GND GND 

l 
5V 5V L H H L 5V 

146 5 V ;y GND 5V GND GND 5V L L L H GND 
147 

j 
GND 5V 

l 
5V GND 5V L H 

j !Y,~I
148 GND 5V GND 5V 5V GND L 
149 5V GND GND 5V GND 5V 

l150 

j 
5V GND GND GND 

! 
GND 

151 GND GND 5V 5V 5V 
152 GND GND 5V 

l l 
5V H 5V 

153 5 V GND GND 5 V GND L GND 
154 GND GND 5V 

l 
GND 5V L 0 I 5V 

155 5 V GND 5V GND GND 5V 5V H H H L GND 
156 j j j 

5V 5V GND GND H 

j j j j j157 5 V GND 5V GND GND 

l158 5 V GND GND 5V GND 
159 GND 5V l GND 5V 
160 GND 5V GND GND 5V 5V 5V L L L L H 5V 

1 161 GND 5V GND GND GND GND GND L L H H L 5V , I 

See footnotes at end of device type 01. 



TABLE III. Group A inspection for _device trP_e 01 - Continued 

Cases 

MIL- E. F. Z 

Svmbol STD-883 
method 1 2 3 4 5 6 

Test !-lo. A4 B3 A3 B2 A2 Bl 

1PHL1 3003 162 GND GND GND GND GND GND 

j 
(Fig 8) 163 

j I ! i GND IN 
164 IN GND 
165 IN GND 
166 ♦ IN GND 
167 IN GND 
168 IN GND 
16A GND 

1PHL2 170 

1! 
171 • 
172 5V 
17• 5V 5V 

1PHL3 174 5V GND GND 

J 175 IN GND GND 

1PHL4 176 5V b V , 5V 
I 

~ 177 GND 5V GND: 
I 

5V GND 5V 

1PLHI 178 GND GND GND GND GND GND 

j 
179 

l l ! ~ 
GND IN 

180 IN GND 
181 IN GND 
182 IN GND 
183 IN GND 
184 IN GND 
'o, <'>m 

1PLH2 186 
187 ' 

* 
188 5V 
lRA ' 5V 5V 

1
PLH3 190 5 V u-m, GND 

i 191 IN Glm GND 

I 

tPLH4 192 b y 5 V , 5V 
! ' 1

! 193 GND 5V GND I 5 V GND 5V• 

Termiral conditions and limitE 1/ 

7 8 9 10 11 12 13 14 15 

Al Vss Crx S1 S2 S3 S4 CouT B4 

IN GND GND OUT GND 
GND OUT 

j
OUT 
OUT 

OUT 
OUT 

OUT 
Ol'T IN 

' IK OUT GND 
5 V l OUT l__ 5 V OUT 
5 V OCT 

GND GND OUT IN 

GND GND 5V 

5V IN u.Nu 

GND IN 5V 

IN GND OUT GND 
GND 

j 
OUT 

j
OUT 
OUT 

OUT 
OUT 

OI.:T 
OI.:T IN 

' IN OUT ,mLJ 

5V 

t OUT _l5 V OUT 
5V OUT 

'-c;ND GND 
- . 

-OUT IN 

GND GND 5V 

5 V IN u1'U 

GND IN 5V 
I 

Test limits 

Measured Subgroup 9 Subgroup 10 
term ha! TA= 25 C TA=l25'C 

16 

V::m Min Max Min Max 

5V Al to Sl 2250 3375 
Bl to S1 
A2 to S2 
B2 to S2 
A3 to S3 
B3 to S3 
A4 to S4 
B4 to S4 

CIN to S1 
Cm to S2 
Cm to S3 

- CilUQ____S_i_ - J~~--- -~ 

B4 to 750 1125 
cour 
A4 to 750 1125 
cour 
CIN ta JUU 't;)U 

cour 
Cmb 300 450 
cour 

Al to S1 2900 4350 
Bl to Sl 
A2 to S2 
B2 to S2 
A3 to S3 
B3 to S3 
A4 to S4 

4- -- B4 to S4-~- -- f-- - -- -- - ---- -

I 

Cm to Sl 
Cm to S2 
cm to S3 
Cm to S4 

134 to 750 - rI25 

I cour 
A4 to 750 1125 
cour 
CfNt0 JUU ""u 
cour 

' Crnto 300 450 
cour 

Subgroup 11 
TA=-55'C 

Min Max 

2250 

~-

750 

750 

JUU 

300 

2900 

------ - -

750 

750 

300-

300 

I 
i 

Units 

ns 

-- f-_ 

' 

~ 

1 

:::; 

3: 

r 
:,: 

CI, 

"' 
0 ..... 
"" 6 

See footnotes at end of device type 01. 



TABLE III. Group A ins_Eection for de\'ice ty:i:ie 01 - Continued 

Terminal conditions and limits y Test limits
Cases 
E.F.ZMIL- Measured Subgroup g Subgroup 10 Subgroup 11 

UnitsSymbol STD-883 terminal TA= 25 C TA=l25°C TA=-55"C
method I 2 3 4 5 E 7 8 9 10 11 12 13 14 15 16 

Test No. A4 B3 A3 B2 A2 Bl Al S1 S2 S3 S4 B4Vss CIN couT Vnn Min Max Min Max Min Max 

3004 194 GND GND GND GND GND GJW IN GND GND OUT GND 5V S1 10000 15000 10000 nstTHL 

i jj 
OUT S2 

196 5V IN 5V 5V GND 
(Fig 8) 195 GND GND IN 5V 5V 5V 

OUT S3! 
OUT 5V S4197 IN 5V 5V GND GND lllGr 

• 
520 780 520 

199 5V GND 5V GND 5V 5V IN 
198 IN GND GND GND GND OUT 5V CouT 

520OUT GND 780 520 

200 GND GND GND GND GND GND IN GND OUT GND S1 

couT 

10000 15000 10000tTLH 
201 GND GND IN 5V 5V 5V 

j 
OUT S2 

202 ~ 5V [N 5V 5V GND GND OUT S3 
203 IN 5V 5V GND GND OUT 5V S4 l! lj 

780 520520•204 IN GND GND GND GND OUT 5V CouT 
520 .iOUT GND 520 780205 5V GND 5V GND 5V 5V IN CouT! • • 

y Pins not designated can be "high" level logic, "low" level logic, or open. Exceptions are as follows: 
VIC(POE) tests, the Vss terminal shall be open; VIC(NEG) tests, the Vnn terminal shall be open; Iss 
tests, the output terminals shall be open. 

2/ VILl= 1.1V@25'C: 0.85V@125°C:l.35V@-55°C. 3: 

3/ Vrnl = 3.8 V@ 25'C: 3.6 V@ 125°C: 3.95 V@ -55°C. r 

3:4/ IoHl = -0. 05 mA@ 25 °C: -0. 35 mA@ 125 ° C: -0.06 mA@ -55 °C. 
5/ JoH2 = -0.25 mA@25°C: -0.175 mA@125°C: -0.31mA@-55°C. w;; 6/ VIL2 = 2. 8 v@ 25' c: 2. 55 v@ 125 °c: 3.05 v@ -55 °c. "'en 

7/ Vrn2 = 9.5 V@ 25'C: 9.25 V@ 125°C: 9.75 V@ -55°C. a ...._
8/ IOLl = 0.05 mA@25°C: 0.035 mA@125'C: 0.06 mA@-55°C. .n ...9/ JoL2 = 0. 25 mA@ 25 ° C: 0.175 mA@ 125' C: 0. 31 mA@ -55 ° C. 0 

!QI The device manufacturer may, at his optior., measure IIL and I1H at 25 ° C for each 
individual input or measure all input or measure all inputs together. 

11/ See 4.4. lc. 
12/ 'The truth table tests shall be performed in sequence. 
TI/ The truth table tests shall be performed at Vrn and VDD < 5. 0 V and >15. 0 V. 

L = VsE +0.50 V maximum and H = VDD - 0.50 V minimum. -

mailto:0.31mA@-55�C
mailto:0.85V@125�C:l.35V@-55�C
mailto:1.1V@25'C


rABU Ill. Grou.E_ A rnspe~tL,Jll fo.'." ,1cv1ce~c Sl. 

I ~11L- , [,F ,S ISubgroup 3 Unit 
ISyrn=>oi A4 B3 A3 Bl Al B1 Al Vss 1CIN 51 52 53 5:., L-QIJf I B,,.. Vno ,Xeasure,~

STD-88 3 iTA=-55°C1 1t<:!nninaL 
imetrud :-1ax M,,.x M1n I Ma:x

Symool I 

Testno. 8 9 10 11 12 I 13 l.'.i- 15 
1 
I 1GND A4 j1.5 Vdc 

I 

i 
Vrc(Nl:.G) 

l
: 
1ss 3..1 

I 

ll/ □ H4 
I 

300) 

I JOOiJ 

10 

l] 

l> 

15 
16 

lb 

19 
20 
21 
2 ~ 

2s 
1l 
25 
26 

"30 
31 

Jo 

J:: 

3)i, 
3S 
4[, 

Ci 

4C 

47 
08 
.; 
50 
51 
)2 

53 
Sb 
j) 

58 

i-1 mA 

IGND 
I18.0 V 
I 18-0 V 
i 18.0 V 
IGND 

I 18.0 V 
IGND 
! 18.0 V 
, 18 .0 V 
; 18.0 V 
IGND 
IGND 
Ild .0 V: i 
1 GND 
, 18,0 V 

.GND 

I 18.0 v 

i 
1GND 

I 

mA 
mA 

I I 
-1 mA I 

iGND 
I 18.0 V 

j 

1-l mA 

IGND 
il8.0 V 
IGND 

IGND 

I 18.0 V 

JGND 
I 18.0 V 

JGND [GND 
;18 .0 V IGND 
I18.0 V IGND 

iGND I 18.0 V 
'GND IGND 
113.0 V IGND 

I 18.0 V 
I l8.0 V 

V IGND 

,GND 

: l 

I 18.0 V 
IGNO 
!GND 

IGND 
I 18.0 V 

I 
I 
I 

; 15 .o V I 
IGND I 15.0 V 

V !15.0 V 
IGNJ 

I, mA 

-, mA 

l 8 .0 V 

d
IGND 
IGND 
IGND 

V 

i ltl. Q V 

: t 
1GN1) 

I GNlJ 

i 18 .0 V 

1GNJ 

: t 
I 15.0 V 
IGND 
i 15.0 V 
1GND 
I 15 .0 V 
I15 .O V 

V 

I 

I 

11 mA 

i 

1-l mA 

lGND 
i 18.0 V 

i 18.0 V 
I18.0 V 

IGND 
I 18.0 V 
IGND 

I 18.0 V 

♦ 
IGND 

lGND 

I 

I 

I 
I 
11 mA 
I 11 mA 

I 

I 

I-lrnA I 

iGIID 

IGND 

118.0 V 

I18.0 V 
IGI{) 

na.o v 

IGND 

1-1 mA 

I 
I 

1GND 
iGND 

I 18.0 V 

IGND 

I18.0 V 

:I 

I t 
i 18.0 V 

I IGND 

IGND 

Ii mA I 

I 

i-1 mA 

I 

I 
I 
1-1 rnA 

' 

A2 

Al 

B3 ' 

IGND 

IGND 

IGND 

i 

iGND 

118.0 V 
i 18,0 V 

iGND 

118.0 V 

18.0 I/ 
IGND 

18.0 V 
!Gm 
; 18.0 V 

I i8.0 IJ 

I 18.0 V 
IGND 

IGND 
IGND 

I 18.0 V 

i ~ 
IGND 
IGND 

IGND 

V I 18.0 V t 
IGND 

IGND 
IGND 
i l.8.0 V 
il8.0 V 
l,GND 

I 

i
ll5.0 V 
I15.0 V 
[GND 
IGND 

iGND 

115.0 V 
115.0 V 

118.0 V 

IGND 
118.0 V 

I 18.0 V 

IGND 

118 .0 V 
IGND 

IGND 

i 18.0 V 
IGNDI 

I i 18.0 V 
IGND 

I 
I 15.0 V 

V IGND 

IGND 

V i 15.0 V 15.0 Vi I 
115 .0 V 
115.0 V 
IGND 
I 
I 

f 

GND 
i 18.0 V' 

i i 
i 

V55 

'GND I 

I 18 .0 VI 
118 .o vi 
I 18.0 VI 
IGND I 

I18.0 VI 
I 18 .0 v: 
18.0 VI 

IGND I 

i 18.0 VI 

IGND I 

I 18 .0 V 1 
118 .0 V1 
1 GND i 

il8 .0 V 
118.0 V: 
iGND 

GND 
GND 
18.0 VI 

f 

18 .0 V, I 18.0 V 

;:;ND I 18.0 V 

]GND ]GND S 1 l4.9S1 14.95 I 14.95 I Vdc 

IGND 
I 15 .0 VI 

! GND 

mA 

GN0 V -0.5 -5.0 cA 

18.0 V 
I 18.0 V 

IGND 
iGND 

IGND 

I 18.U V 
iGND 

IGND 

IGND 

I 18.0 V 
I 18.0 V 
IGND 

i 
I 18.0 V 

IGND 
I 18.0 V 
:GND 

i l 
I 

I 

I 

A3 

Bz 

•1 

ClN 
B4 

Ai. 

A3 

Bz 
Az 
B1 
A1 
CIN 
B4 

t 
S2 

' S3 

f 

1-b 

I 

i 
, I 

I 

I ' 
I 

I 

I 

I I I 
I 
I 

I 

i 

I 

I 

! 

I 

I I I 

Vrc(PUSJ B3
l mA 

I 

:,: 

.­
:,: 

w 
CD 

0:;; .. 
0 

I S4 

60 GND (GND [GNO 
SJ 15 .0 V iGND (GN) (GND 

115.0 V 

61 15 .0 V 11s.o v I LS .0 V 
I 

115.0 VI 
I • I ,GNDb2 GND I15.0 V I 15,0 V i i t I115.0 V i 15 .o Vl ;GND Cour,J 15 .0 V iGND j 15 ,0 V I15.0 V I I64 GND (15.0 V IGND 115.0 V IGND I 15.0 V IGND i 15 .0 V1 115.0 V Cour ' 

i 
I15 .0 V 1GND iGND 1GN8 'GND !GND 1GND IGNO 15.0 V Cour 

i 'I I
II I I '' See footnotes at end of device type 51. 



TABLE 111. Group A l'1'>p•~c::1).l fo:- -lCVLce type)~ - C..)nL~-1,ced. 

~rrL­

Sy,ooi $[:J-::33 j A.\ 33 A3 B2 i A2 Bl A1 s, bJ s. caur B4 Voo i ~casurea Uniti 

-'-=--------'-~-~----i--~-+----+-----,-_!_--;C----------!---,-------'---;,- -,--lfl01---'---illl___Ct2>----'---Cl31----:--1l::-4--'--,-,l)i---'---~----:-1 
ter:nln.:11. ;-<.,ax ~_ax Ma, 

j')O/ ,G~<D GND jGtlD ,G~D lGND I GND IGND 1G;",J ;GND IGND 15 .0 V S1 ,).()) 0.05 10.03 \/de1 IVOL4 

IVIHl 
I 

I 

jvIH.2 
I 

IVIH.3 

I 
lvru 
I 

iVrLJ 

:°'j 
:°'j 
:Otu 

i 
I rott2 
I 

': [Hl :._/ 

I ~. H:2 
I 
I 

3010 

lu 
,l 

)2 

73 
7, 

75 
lb 
77 
78 

cl 
22 

i3 

84 

~'.) 

il 

Cd 

;, 
JO 
,l 
,2 
iJ 

Cb 

" go 

,, 
',_,JO 
: c.L 

Lu2 

.c... 

,lo 

lJ7 
LC.b 

1(1 

LU 
I Ld 

iU 
~ 13 
lL.'.. 

I 11) 
LL6 
117 

dli 

, 15.0 
115. 0 V 
,GND 

,G:-1D 

}_/ 

,CND 

:.i .J V 

, 1) .0 V 

1 ltl .0 V 

V 

15 .Q 

, ts .o 
Gtrn 
GND 

Gtm 
, 15 .o 
l5.J 
::.:-.u 

}_l 

I 

1' 15.0 \ 

i 
lGr!D 

H 

t I 
I 

;G:m IGtlD 

) .J ·,.; IS O V 

i l l 
1D; \' .o V 

l ! 

~ ! i
1 l 5 .0 \' !15.0 V 
, 15 .o \' 
Gr.D 

1G;\D 

'GND 
Li .o \' 
lS .Q \' 

GND 

I 

•Ii 

,GND 

I 

, 5 .l) V 

~GND 

I 15 .0 V 
IGND 

jGND 
(15 .0 V 
I l5 .o V 
IGND 

i i 
I 3/ 
I -

I 

1GND 

• 
I ">.O V 

IU<D 
1 lS.O V 

i 15.0 V 
iGm 
iGW 
i 15 .0 V 
115 .0 V 
1a.o 
I 

ll 

,mo 

15.0 V 

I 15 .0 V 

:GND 
I 15 .0 V 
iGND 
iGND 

I 15 .0 V 
jlS .o V 

IGND 

ll/ 

IGND 

I 
I 
I 
I 
I 

15 .0 V 

l:i J_[i i 
.f :'f :T :T. 

, 10 .o jit.O V 110.0 V 118.0 V ]lLO V /18.0 V 

,GND IGilD 
l8.0 ,, IG!!D 

C'.'/D lit

l :·1 

I I I 

IGND !G:,lD 

V 1CND I : i 
: t>3 .0 \. ' J 

iG'.~J I18.0 V ! 
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TABLE. l[l. Group A 1nspection for devi-:.e type 51 - Contin:;:ed. 

, Cdses Terminal conditions 1) Test limits 

Symbvl 

:'11.L­

STD-883 
1metnod 

LE. F, z 
I SJmb,:,l 
' 
, Test [1LI. 

A,_. B} 

2 

A} 

3 

B2 I Az !.I 

ti 

Al 

7 

VSS 

8 

~ C1N 

9 

S1 

10 

3z 

11 

S3 

12 

Sc_, 

13 

Gou [ 

l-4 

1 Rt,. 

1:} 

Vor, 

1& 

i Measured 
1term1nal 

~-----,S-u-,g-,-o-up~2-[-Su-,-g-,o-u-p~3~: 
1 ::>uDt,:~~p 
, TAe:2) C 1TA"'i.2s~c 1rA=-55°C I 

Min Xa.x Min Ma}( M.1n I Max I 

Unit 

I 

IIru '2_/ 

II1L2 
I 

3JO<J 

1 

I 

119 

120 
121 
122 
123 
124 
125 
120 
127 
128 

IGND [GN!l IGND 
I 
I 

GND , "i8 .0 V 118 .0 V 
118.0V ;'GND 118.0Vl T. ::r 

1GND 

ill3.0 V 
I18.0 V 
, 18 .0 V 
1GND 

I 18 .U V 

i 

IGND 

i 18.U V 

:i 
IGND 
I 18.0 V 

i • 

lGNi: 

I 

llS.O V 

:J 
118,0 V 
118.0 V 
IHLO V 

iGND 

I 

I18.0 V 

! l 
1GND 
18.0 V 

,18.Q V 

IGND IGND 

! 18-.0 V 
I 

j 
IGND I 
, 18 .Ll V, 

IGi-1D 

I 18.0 V 

; l 
1G~D 

I 

18.0 \ 1All inputs 
I together 

A4 
B3 
A3 
Bz 
Az 
•1 

I A1 
I Cm 
I B4 
I 

-; I 

I 

J 

-1 I 

I 

I I 

I 

I 

t : 

I -45 I 

T nA 

TSubgroup 4 I 
I TA = L.5°C 

!-110 Max 

Cl 012 129 I 2_ GND GND ¾ !7.5 pFI 

B3iI I130 °}_I 
131 ?_I A3 
lJ2 J_/ 

I 

B2I 

A2133 
i 

s_1 I a: 
134 y B1 r" 
135 5_/I At;:: 136 s_J CIN I ~ 

u137 s_; B4 I C, 

i Subgroup 7 I
I 

Subgroup 8 0 ' ITA = 2)°C ITA =125'C ITA = -55°C 
Min i Max I Min Hax IMin I Max .. 

I I I 
0 

!i -:-ruth 3014 138 1GND ;t;ND )GND IGND ]GND ]GN) ]GND )GND GND L GND ,5 .O V All 
I 5.0 V H 15.0 V Ii table I outputs 

1:..0 5 .0 V IGND I GND tGND iS-. 1) V 15.0 V 

13Y , 5 .0 V 5.U V I 5 .(, V :s .0 V 15,0 V IGN) IGND 
L 15.0 V I 

141 5 .0 V IGND 5 .0 V (5.0 V 15 .I) V iGND L IGND 
I l.:".2 IGND I s.o V I 5.0 V 15.·l V I 5.0 V H :GND 

[GND14: , 5 .u V IGND lGND [GN) )GND i i
I j [GND L I5.Q V1;'.....'.. GNiJ 5-.0 V IGND IS.l V IGND 

i 5.0 V H iGND14: 5 .0 V ,GND IGND 15-.0 V iS. 1) V IGND i
15 .0 V I L L IGND14c, 5.0 V IGNO IGND !GN) [5.0 Vi 
[5.0 V I H H IGND 

146 GND l S.O V iGND \5.0 V (GN) 
iI 14) S .0 V jGND- iGND iGND iS.·) V 

iGND H 1s.o v 
i 5. 0 V [5.0 VI 149 GND IGNO 15.l V ! ~ 

15(1 5 .0 V GND I5.0 V I iGNJ IGND 
IGND I • IS .0 v 

151 ;GND IS .o V !S.) V IGND 15.0 V 

152 1°GND I5.0 V IGND 15.J V 15.0 VI 1 /GND ~/,7_/ 
I l:d 15 .0 V GND IGND 15.J V IGND 

L IL iI j" I:GNJD 
I 5.0 V 

I 

:GND15-'- I s.o V iGND iGND IGN) i I 
15.0 V15, iGND IGND [5.0 V ~ I 

Ii t 
15.) V ' 15.0 V H i5.0 V

I156 GhD I 5.0 V l I I 

1GND l ]GND15; s .o v : + I :s .o V1 

IG~;D ! ' i5 .0 V j 15.Q VI156 1GND IGND !5.0 V 
' IGND 15.0 V IGND 

lbO iS.J V IGND 

i15'1 5 .0 V IGND 15.0 V ' t :GND 
]GND 

16! I 5.0 V iGNl J5.0 V 
161 I 5 .0 V 5.J V iGNDI 

iGND H 
i 5.0 VI 163 IGND V IGND: i ' i i ! 
IGND 

' ~ ! i
I ~16.\- iGND , 5.0 V IGNJ IGND V i 5.0 V IS .o V H 15.0 V 
1 16) IGNIJ i 5 .0 V IGNJ iGND 1GND IGND ' IS.o V 

I II 

See f00tnotes end Jf rh:v.c-2 t;pe 51, 



TABLE III, 9ro_up A inspection for device type 51 -Continued. 

,Cases Terminal conditions !__/ Test limits 

MIL­ ,E,f,Z 
STD-86) ,Symool A._. A3 B:;_ A2 I B1 At Vs_s CIN St I S2 SJ Sq I Gour St. Joo ,:-1.easuc<c1 :i jSubgruu? 10 !Subgroup tlj Unit1

SymD.J. 
s 3 

metnod 1 I _ :terml.n:ii ITA = 125'C iTA = -SS'C I 
Test no. 2 3 6 7 cl Y 10 11 12 14 i'.) 16 I I I I 

M.Ln I !-fax j Mm Max Min l Max I 
1 

i I 

GNJ our iGND T5.0 V ,A1 t.o 31 12250 J i3375 12250 IiI 300J 160 GND GND !GND !GND GND jt;ND IIN iGNDltPHLl 

i l:tpr 
tPHL3 
tpHLJ 

I tPHL4 
I tPHL4 
I 
I tPLHl 
I 

i I
I tPLH2 

i ! 
I tPLHJ 
tpuu 

CPLHI+ 
tPL!-i4 

ltTHL 

! ( 

i'"l 

i l Fig. 3J 

8) 

lo7 
1"8 
lo, 
170 
171 
171 
173 

174 
175 
17 6 

177 

17 8 
lll 

180 
181 

182 
l8J 
184 
LdS 
l8b 

187 
l83 
.8, 

'.90 
.'1 
:92 
.9J 

19. 
19) 

19':J 
19· 

196 
19} 

200 
20i 
201 
203 

20s 
205 
20, 
207 
208 
20, 

, lN 
,GND 

5 .O V 
11N" 

, 5 .0 V 

IG.'W 

I lN 

1GND 

I 
t 

.~ .0 V 
I iN 
I 

5 .o 
,G~D 

l 

' ~ 
u; 
IN 
~ ,:) V 

iGND 

!GND 
IGND 

lN 
:>.O V 

;I 

IC 

~ 

l{.;NlJ 

:+ 

, 5 .O V 

,GND 
[GND 

:S .0 V 
'J 

,GND 

GND 

IGND 
,:;.o v 
, 5.0 V 
tGl'iD 
GND 

! ♦ 
ilN 
!CND 

15.0 V 

IGND 

IGND 

15.0 V 
iGND 
I I 

i 
I"
Jc,o 

' is.a v 
i 
foim 

I Gli!D 
I 
IY ,0 V 
iGlfD 

_I~ 
I G?ID 
iGHD 
llff 
I 5,0 V 
IGliD 
15,0 V 

I 
;G~D 
IGr,.D 
II} 

'. 5.0 V 
·G!>D 
15.0 V 

1GND 
1GND 
, IN 

IGND 

15 .0 V 
I 

1 GND 
1GND 
.GND 
:rN 
1GND 

i .0 V 

,GND 
, IN 
, 5 .0 V 
GND 

,GND 
GND 

1 GND 
IN 
5 .0 V 
GND 

,GND 

GND 

I 

I 

GND 

rn 
GND 

lGND 
1GND 

tS .0 V 
!GND 

iGND 

; IN 
JGND 

1GND 
,GNO 

1 S.0 V 
IGND 

IGND 
i S.0 V 

V 

,GND 
, S.0 V 
I 

1GND 
1 5.0 V 
IS .0 V 
:GND 
iGND 

15~0 V 

I lN 
jt;ND 

I 

I 
I 

I 
I 
I 

:mo 
15.0 V 

Imo 
I rn 
1GND 

I 

I 

i t 
I 
1s.o v 
I 
iGrn 
I 5.0 V 
IGND 

i 1 
I f 
I 5 0 V 
IGBD 

I I 
I I 

: ' 

IGND 

i 
I5.0 V 
15.0 V 
15.0 V 
I 
IGND 
IGND 

I 
15.0 V 
iGND 

I 
I IN 
IGND 
I 
I 

I 

I 

I 
I 5.0 V 
l5.0 V 
I 5.0 V 
I 

iGND 
IGND 
I 
15 .0 V 
IGND 

i IN 
I5.0 V 
IGND 
IGND 
I GND 
i 5 .Q V 
I 

IIN 
15 .0 V 
IGND 

]GND 
iGND 
I 5.0 V 

I 

i j 
I IN 

: ~ 
; GND 
i GND 
I 

7rN 
11N 

I 

iGND 

j 
i IN 

: ~ 
!GND 

:GND 

IN 
I IN 

~ 
, IN 

I 

IGND 

I ~ 
I IN 

1 OUT 

I 

I OUT I I 

I 

iOUT 
I OUT 

,our 

I OUT 

, OUT 

j OUT 

I OUT 

I OUT 
I 

I 

IOUT 
I OUT 

I 

I JOUT I 

I 

I 
I 

IOUT 

I 

10UT 
I 

I 

OUT 

I 

I 

I 
!OUT 

I I 
IOUT 

I 

I 

I 

I 

I 
I 

IOUT 

I IOUT 

t 

I 

!OUT 

I 

IGJT 

I 

I 

I 

j OUT 

!OUT 
j OUT 

I 

I 

I 

I 

l 

I 

I 

I 

iOUT 

]OUT 

!OUT 

i 

I I I I 

!OUT 

I 

l 
I 

iOUT 
I OUT 

iOUT 

I 

1OUT 

!OUT 

I 

:our 
1 OUT 

I 

I 

, OUT 

1 our 

I 
IOUT 
I OUT 

;J 
IN 

]GND 

'. ~ 
Im 
5.0 V 

GND 
).0 V 

GND 

j 
IN 

iT
I 

IIN 
15.0 V 

IGND 
15.0 V 

I 
IGND 
IGND 
1:;ND 

i5 .0 V 
j).0 I/ 

IGND 

;l 
b.G V 
15 .0 V 
IGND 

I 

I 

, B1 to 31 
1A2 to S2 

i B2 to S2 

'AJ .tu S3 : I 
I B3 to S3 

11¾ to S4 
I B4 to S4 
I 

I CrN to S1 
i CrN to 52 1 
1Cm to s 3 
lCIN to S4 

I 

I 

! 
1c 1N to Cour 

I 

I B4 to Cour 
1AJ+ to Cour 

1c 1N to Cour 
I 

IAt to St l 

I B1 to S1 i 
IA2 to S2 
I B2 .t-o S2 

IA3 to S3 
iB3toS3 
i,A.+ to S4 
If¼ to 54 

iCIN to S1 I 
iCIN to S2 

ICrN to S3 
]CIN to S4 

I . 

I B4 to CJurl 
l¾ to CouTI 
I I 

i 

I I 

ICm to ==our I JOO 1450 I I JOO 

CIN to Gour 

S1 
s, 
S3 
S4 

cour 
1 cour 
I 
I 
I 

S1 
s, 
S3 
S4 

couT 
cour 

I 

I 
I 

I I I 

:. i I
I I 

I 
i"75'o7 
,no 
I 

1300 
1300 
I 
i.:''J-00 

I 

I 
I 
I 
I 
I 
I 

I 

I l II I 
I I 
I I 
I I 
17 50 I 
1750 I 
I I 

i 300 
I 

iiooo 

i t 
I 520 
i 520 
I 

110000 

: ~ 
l520 
I520 

I 7 50 
i 750 
I 
1450 
1450 
I 

143.50 

: I 

i llLS ! 

I 111S 
I 

1450 I 
I i 
I 1soooi 

I t II I 
I I 
17 so I 

1780 I 
I I 
1150001 

I i I 
I I 
I I 
178c I 
11sc I 
I I 

1750 I 
1750 I 
I I 
1300 
1300 
I 
12903 
I 
I 
I 

I 
I 
I 

I 
I 

17 50 
p 50 
I 

1300 
I 
1100001 

: i : 
I ' I1s20 I 
1520 I 
I I 
IIOOCOI 

I ~· II I 
I I 
1520 I 
1520 I 
I I 

I 

:a: 

~ 
i 

"' 
0 

""0 

See footnotes at en,:i of d-evice. type Ji. 



1/ Pins not designated may be high level logic, low level logic, or open. Exceptions are as follows: Vrc(POS) tests, the Vss terminal snail be 
open; Vrc(NEG) tests, the Voo terminal shall be open; Iss tests, the output terminals shall be open. 

2/ The Iss test measurements shall be performed in sequence. 
3/ The following timing sequence and input/output conditions shall apply: 

I Inputs 11 Outputs Input/output conditions 
I 11 
IAN IBN 1cm l*crnT I lcouT ISum I , Voo I In2ut levels Out2ut levels 
I I I I 11 I I Test I I 1 I 0 I 1 I 0 

1 I l I Volts I I I Min I Max, , 
I ,-- 1 

-
/ II I I I I 

L I L I L I L I IL I L IVrn1 I I VoD I 1.5 V I I 
H I L I L I L i IL I H IV111 I 5.o I 3.5 V I Vss I 4.5 V I 0.5 V 
L I H I L I L I IL I H I I I I I I 
H I H I L I H 11 L(H**) I L lvrn2 I 3.0 V110.0 I VoD I 9.0 V I1.0 V 
L I L I H I L I IL I H IV112 I I 7.0 V I Vss I I 
H i L I H I H 11 L(H**) I L I I I I I I 
L i H I H I H 11 L(H**) I L IVrn3 I 4.0 VI 15 .o Von I 13.5 V I1.5 V
H ! H I H I H 11 L(H**) I H IV113 I I 11.1) V I Vss I I 

11 I I I I I I 
*Internal carry 
**CouT = H when N = 4 

4/ The device manufacture, may, at his optton, measure Ir1 and Ira at 25°C for individual input or measure all inputs together.
5/ See 4.4.lc. 
6/ The truth table tests shall be performed in sequence. 
J.j The truth table tests shall be performed at VrH and Voo'!5 Vdc and _::18 Vdc. L = Vss + 0.50 V maximum and H = Voo - 0.50 Vdc. 
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MIL-M-38510/54D 

2. Dynamic tests (test condition D) use circuit shown on figure 7, or 
equivalent. TA shall be 125°C minimum. Test duration shall be in 
accordance with table I method 1015. 

c. Interim and final electrical test parameters shall be as specified in 
table II herein. 

d. For class S devices, post dynamic burn-in, or class 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 measurements. 

4.2.1 Percent defective allowable (PDA). 

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

b. Static burn-in I and II failures shall be cumulative for determining PDA. 
c. The class B devices PDA shall be in accordance with MIL-M-38510. Dynamic 

burn-in is not required.
d. Those devices whose measured characteristics after burn-in exceed the 

specified delta(~) limits or electrical parameter limits specified in 
table III, subgroup 1, are defective and shall be removed to the burn-in 
lot. The verified failures divided by the total number of devices in the 
lot initially submitted to 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 Qualification inspection. 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, D, and E inspections (see 4.4.1 
through 4.4.5). 

4.3.1 Qualification extension. When authorized by the qualifying activity, for 
qualification inspection, if a manufacturer qualifies to a 51 device type which is 
manufactured identically to a 01 device type on this specification. Then the 01 
device type may be part I qualified by conducting only group A electrical tests and 
any electricals specified as additional group C subgroups and submitting data in 
accordance with MIL-M-38510, appendix (i.e., groups A, B, C, D, and E tests are not 
required. 

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, B, 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 
of method Soos of MIL-STD-883 and as follows: 

a. Tests shall be as specified in table II herein. 
b. Subgroups 5 and 6 of table I of method 5005 of MIL-STD-883 shall be 

omitted. 
c. Subgroup 4 (Ci measurements) shall be measured only for initial 

qualification and after process or design changes which may affect input
capacitance. Capacitance shall be measured between the designated 
terminal and Vss at a frequency of 1 MHz. 

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

a. Class S steady state life (accelerated) test circuits shall be submitted 
to the qualifying activity for approval. When the alternate steady state 
life test is used, the circuit on figure 3, or equivalent, shall be used. 

b. A special subgroup shall be added using an LTPD of 15 for class Sand B , 
and shall be performed on each inspection lot for device types 01, and 
measured only for initial qualification and after process or design 
changes for device types 51. This subgroup shall consist of a high 
voltage test of the input protection circuits, VzAP (see 4.5.3). 
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MIL-M-38510/540 

c. End point electrical parameters shall be as specified in table II herein, 
and shall consist of those subgroups specified in table Ila of test method 
5005 of MIL-STD-883, and table II herein also. Delta limits shall apply 
only to subgroup 5 of group B inspections, and shall consist of tests 
specified in table IV herein. 

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

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

b. Steady state life test (method 1005 of MIL-STD-883) conditions: 
1. Test condition D, as specified in 4.5.2, and as shown on figure 5, or 

equivalent. 
2. TA= 125°C, minimum. 
3. Test duration: 1,000 hours. except as permitted by appendix B of 

MIL-M-38510 and 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 Mll-STD-883. End-point electrical parameters shall be as specified
in table II herein. 

4.4.5 Group E inspection. Group E inspection is required only for device types
intended to be marked as radiation hardened (see 3.6.1). When group E testing is 
performed it shall be fn accordance with table V of method 5005 of MIL-STD-883 and 
4.5.5 herein. 

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

4.5.1 Voltage and current. All voltages given are referenced to the microcircuit 
Vss terminal, unless otherwise specified. Currents given are conventional current 
and positive when flowing into the referenced terminal. 

4.5.2 Burn-in and life test cooldown ~rocedures. When these tests are completed
and prior to removal of 61as voltages, t e devices under test (OUT) shall be cooled 
to a temperature of 25° +3°C, and the electrical parameter end-point measurements 
shall then be performed. 

TABLE IV. Delta limits at 25°C. 

Parameter Device type 

01 51 

Iss tl25 nA tl25 nA 

Voll t.04 V 

VoHl t,08 V 

loll t15 percent 

loHl tl5 percent 

NOTE: Each of the above parameters shall be recorded before and after the 
required burn-in and life tests to determine delta's (6). 
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4.5.3 High voltage (VzAP) test of input protection circuits. All input
terminals (up to a maximum of four) of the OUT shall be subjected to a voltage pulse
from a 100 pF source charged to 400 volts. This destructive test shall be conducted 
as follows using the test circuit on figure 7. 

HIGH VOLTAGE 
POWER SUPPLY 

+ 
D.U.T. 

t-OTES: 
1. VZAP = 400 V charge on Cl. 
2, 1 Mo< Rl < 50 Mo. 
3. R2 = 1:-s ko:-
4. Cl 100 pF, 
5. S1 = Hg-wetted 11 bounceless 11 relay. 

FIGURE 7. High voltage (VZAP) test circuit. 

a. Measure lfL and lIH at the inputs selected, as stated above, at 25°C. 
The test imit for each input tested shall be •10 nA at the specified Voo, 
Measure lss on the OUT at 25°C. The test limit for this measurement shall 
be increased a maximum of 20 percent of the specified 155 table III limit 
at the specified Voo• 

b. VzAP is applied to the OUT in the following modes (see table V) by charging 
Cl to VzAP with 51 in position 1 and then switching to position 2. 

TABLE V. Modes for high-voltage test. 

Mode + Terminal - Terminal I 
1 Yoo Input 
2 Input Vss 

1 

1 

3 Input Associated output! 

c. Within 24 hours repeat the 15s, l1H, and I1L measurements on the same 
terminals as performed above. If the OUT exhibits leakage currents in excess 
of the specified limits after the VzAP test, it shall be classified as a 
failure. 

4.5.4 Quiescent supply current (1 55 ) test. When performing quiescent supply 
current measurements (155), the meter shall be placed so that all currents flow 
through the meter. 

4.5.5 Radiation hardness assurance (RHA) testing. The RHA testing shall be 
performed in accordance with test procedures and sampling specified in table V of 
method 5005 of MIL-ST0-883 and herein: 

a. Before irradiation, selected samples shall be assembled in qualified packages
and pass the governing electrical parameters (group A subgroup 1 at 25°C) and 
also be subjected to the threshold-voltage test fn table VIII in order to 
calculate the delta threshold (AVT) after irradiation. 

b. The devices shall be subjected to a total radiation dose as specified in 
MIL-M-38510 for the radiation hardness assurance (RHA) level being tested and 
meet the end point electrical parameters as defined in table VI at 25°C, 
after exposure. The start and completion of the end point electrical 
parameter measurements shall not exceed 2 hours following irradiation. 
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c. Threshold-voltage test circuit conditions shall be as specified in table VIII 
and figure 7. In situ and remote testing, the tests shall be performed with 
the devices biased in accordance with table VII and bias may be interrupted 
for up to 1 minute to remove devices to the remote bias fixture. 

d. After irradiation, the devices shall pass the truth table test as specified in 
subgroup 7 in table III or if subgroup 7 is not required, then an equivalent
truth table test shall be performed. 

TABLE VI. Radiation hardness end-~oint electrical 
parameters at n--c. 

Parameter Test l1m1ts Voo 

( a 11 device types) Device 01 Device 51 

VrN 
VIP 

0.3 V min 
2.8 V max 

10 
10 

V de 
V de 

10 
10 

V de 
V de 

ti VT 1. 4 V max 10 V de 10 V de 
Iss 
tPLH 
tPHL 

100 X max limit 
1. 35 x max 1 imit 
1.35 x max limit 

15 V de 
5 V de 
5 V de 

18 V de 
5 V de 
5 V de 

TABLE VII. Bias during exposure to radiation. 

!Device Pin connections 17 
I type Io V de through a 30 k~ I Vss = GND IVoo id V dcl 
I to 60 k~ resistor I I I,--
101 :1nd 1,2,3,4,5,6,7,9,15 8 16 
I 51 

l/ Pins not designated are open or connected to 10 V de through a 30 k~ to 
60 kri resistor. 

4.6 Data reporting. When specified in the purchase order or contract, a copy of 
the following data, as applicable, shall be supplied: 

a. Attributes data for all screening tests (see 4.2) and variables data for all 
static burn-in, dynamic burn-in, and steady state life tests. 

b. A copy of each radiograph. 
c. The quality conformance inspection data (see 4.4).
d. Parameter distribution data on parameters evaluated during burn-in 

(see 3.5). 
e. Final electrical parameter data (see 4.2c). 

5. PACKAGING 

5.1 Packaaing requirements. The requirements for packaging shall be in accordance 
with MIL-M-3 510. 

6. NOTES 

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

6.2 Ordering data. The acquisition document should specify the following: 

a. Complete part number (see 1.2).
b. Requirements for delivery of one copy of the quality conformance 

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

c. Requirements for certificate of compliance, if applicable. 

27 



N- CHANNEL TESTS 
P- CHANNEL TESTS 

TO 
LEADS 10 V N 1---

SPECIFIED LEADS -IOVTO 
14~ 14 SPECIFIEDTO 

LEADS ·4 o-20► A TOj: NE 
1SPECIFIED SUP LY c, 20µ.A;t: LEADS•2 13~ 13 

SPECIFIED SUPPLY 

3 

OUT 
12[ T 

TO GROUNDED LEAD 
4 II 

TO
5 IOt-- LEADS -10 µ.A 

SPECIFIED SUPPLY 

N 
_:x, ~7 

6 :t 
TO GROUNDED LEAD 

3 12 

OUT 

4 TO GROUNDED LEAD"r 
5 IOL TO

LEADS 10µ.A 
SPECIFIED SUPPLY 3: 

r-

6 9 

1
7 8 3: 

I 
w 
0) 

c.n 
TO GROUNDED LEAD .... 

0 ...... 
c.nFIGURE 7. Threshold-voltage test current. ~ 
0 

TABLE VII I. Threshhold-voltag_e test circuit conditions. 

Device 
type 

01 
51 

I 
GND ! 10 V 

9 12, 4, 6,
15, 16 

VIN neasured at 

-20 µA suool v -1 0 µA suoolv 

1,3,5,7,8 

GND 

9 

i 
-10 V 

1,3,5,7,8 

VTP llEasured at 

10 uA supply20 µA suoolv 

2, 4, 6, 
15, 16 



MIL-~-38510/540 

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

e. 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 product assurance options. 
g. Requirements for special carriers, lead lengths, or lead forming, if 

applicable. These requirements shall not affect the part number. Unless 
otherwise specified, these requirements will not apply to direct purchase
by or direct shipment to the Government. 

h. Requirements for "JAN" marking. 
i. Requirements for total dose radiation testing (see 3.6.1 and 4.5.5), if 

applicable. 

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: 

Input terminal-to-Vss capacitance. 
Carry-in count from preceding stage.
Internal count carry.
Carry-out count to next stage. 
Ground. Zero voltage potential. 
Free air temperature.
Input test voltage. 
Input clamp voltage. 
Positive supply voltage. 
Negative supply voltage. 
Quiescent supply current. 

6.4 Logistic support. Unless otherwise specified, microcircuits procured for 
Government logistic support shall be procured to device class S for National 
Aeronautics and Space Administration or class B for Department of Defense (see 
1.2.2), and lead finish C (see 3.3). Longer length leads and lead forming shall not 
affect the part number. 

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 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 4008A 
51 4008B 

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

a. Devices should be handled on benches with conductive and grounded surfaces. 
b. Ground test equipment and tools. 
c. Do not handle devices by the leads. 
d. Store devices in conductive foam or carriers. 
e. Avoid use of plastic, rubber, or silk in MOS areas. 
f. Maintain relative humidity above 50 percent, if practical. 

6.7 Changes from previous issue. Asterisks are not used in this revision to 
identify changes with respect to the previous issue, due to the extensiveness of the 
changes. 
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Custodians: Preparing activity: 
Army - ER 
Navy - EC 
Air Force 
NASA - NA 

- 17 

NASA - NA 

(Project 5962-0638-4) 

Review activities: 
Army - MI 
Air Force 
DLA - ES 

- 11, 19, 85, 99 

User activities: 
Army
Navy 

- AR, 
- AS, 

SM 
OS, CG, MC, SH 

Agent: 
DLA - ES 
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