MIL-M-38510/6C
24 June 1976

SUPERSEDING
MIL-M-38510/6B
19 January 1974

MILITARY SPECIFICATION
MICROCIRCUITS, DIGITAL, TTL,

BINARY FULL ADDERS, 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, TTL, full
adder microcircuits. Three 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 MIL-M-38510.

1.2.1 Device type. The device type shall be as shown in the following:

Device type Circuit

01 2-Bit full adder
02 4-Bit full adder
03 Dual full adder

04 Gated full adder

1.2.2 Device class. The device class shall be the product assurance level as defined in
MIL-M-38510.
1.2.3 Case outline. The case outline shall be designated as follows:

Outline letter MIL-M-38510, appendix C case outline

1/4" x 1/4",
1/4" x 1/8",
1/4" x 3/4",
1/4" x 3/8",
1/4" x 1/8",
1/4" x 3/8",

flat-pack)
flat-pack)
dual-in-line)
flat-pack)
dual-in-line)
flat-pack)

MEOQW >

1.3 Absolute maximum ratings.

Supply voltage range - - - - - = = = = - - -
Input voltage range
Storage temperature range

Maximum power dissipation 1/

-0.5 Vdc to 7.0 Vdc

-1.5 Vdc at -12 mA to 5.5 Vdc
-65°C to 150°C

Pp = 275 mWdc for types 01 and 03
Pp = 550 mWdc for type 02

Pp = 165 mWdc for type 04

Lead temp. (soldering 10 secs) - - ~ ~ - - 300°C
Thermal resistance, junction to case - - - fj¢ = 8 gg" g;x“z ig: gf;ﬁ?:f‘lme pack
Junction temperature- - - - = - « ~ - -~ - - Ty;=175°C

1/ Must withstand the added Ppy due to short circuit condition (e.g. Ig) at one output for
five (5) seconds duration.
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1.4 Recommended operating conditions.

Supply voltage - = = ~ = = = == - - ===~ - 4.5 Vde minimum to 5.5 Vdc maximum

Minimum high level input voltage - - - - - - 2.0 Vde

Maximum low level input voltage - - - - - - 0.8 Vde

Normalized fanout (each input) 1/ - - - - - 10 maximum for sum outputs
- 5 maximum for carry outputs

Ambient operating temperature range - - - -55°Cto 125°C

2. APPLICABLE DOCUMENTS

9.1 Issues of documents. The following documents, of the issue in effect on date of invitation for
bids or request for proposal, 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, drawings, and publications required by contractors in
connection with specific procurement functions should be obtained from the procuring activity or

as directed by the contracting officer.)

3. REQUIREMENTS

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

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

3.2.1 Case outlines. Case outlines shall be as specified in 1.2.3.

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

3.2.3 Truth tables. The truth tables shall be as specified on figure 2.
3.2.4 logic diagrams. The logic diagram shall be as specified on figure 3.

3.2.5 Schematic circuit. The schematic circuit shall be as specified on figure 4.

3.3 Lead material and finish. Lead material and finish shall be in accordance with MIL-M-38510.

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

1/ Device will fanout in both high and low levels to the specified number of inputs of the same
device type as that being tested.
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TABLE I. Electrical performance characteristics.
Test Symbol : Conditions ! Dt(;:g: € Miﬁlmlﬁax Unit
High-level output voltage Vou Vee=4.5V, All 2.4 --- Volts
VIN=0.8Vor2.0V3/
Low-level output voltage VoL Vee =45V, All --- 0.4 | Volts
ViN=2.0Vor0.8V4/
Input clamp voltage Vic Voo = 4.5V, An b o--- | -1.5 | volts
IIN = -12 mA, TA = 25°C
High-level input current IH1 Vece=5.5V,
CVIN=2.4V2/
A1,B1,A2,B2,Co 01 --- | 160 LA
A1,B1,A3,B3,Co 02 | --- | 160 | pA
A2, B, A4, B4 02 il 40 | pA
! A9, By 03 === 40 LA
i A1,A2,B1, B3, AC, BC 04  --- 15 LA
High-level input current IiH2 | Vee = 5.5V, . 01, 02 o o=-- 400 LA
| ViN=5.5V2/
!
High-level input current Ima | Vec=5.5V
L VIN=2.4V2/
A1,B1,A2,B2,C1,C2 03 --- | 160 | uA
CN 04 --<"] 200 LA
High-level input current Iig4 ‘ Vee=5.5V, 03 --- 400 LA
| ViN=5.5V 2/ 04 1 mA
Low-level input current Iima Vee=5.5V, ; ;
ViN=0.4V 1/ ; i
A1,B1.Co 01 | -1.4] -6.4| mA
A1,B1,A3,B3.Cqo 02 -0.8) -6.4 mA
A21 B21 03 -0.4 -1.3 mA
A1,A9,B1,B9,Aq, BC 04 | --- —1.6‘7 ) mA
Low-level input current Iit2 Vee =5.5V, :
ViN=0.4V Y1/ :
Ag,By, - Ql - -0.7] -3.2 ] mA
A2, B2, A4, B4 02 -0.7]| -3.2 | mA
A1,B1,Cy 03 -1.2] 5.8 mA
A* B* 04 --- | -2.6 mA
Low-level input current Ir3 Vee =5.5V, }
Vin=0.4V1 ! f
Ag,B3,Co |03 -1.2 | -5.6 | mA
1 N 04T - 80 mA
t +
Short-circuit output | Ios1 | Vcc=5.5V, L o1 -20 | -70 | mA
current at = : VN = 4.5 V, {02 -20 | -55 mA
VoyT=0V5/ 03 . -30 =100 | mA_
; 04 | =20 -57 mA
- - , :
Short-circuit output 1 Iog2 | Vee =5.5V, 101, 02, . -20 -70 mA
current at C } c Vin=4.5V, 04 !
: | Vour=0V5/ :
" Short-circuit output | ! Ioss Vec=5.5V, Viy=10V, 04 | -0.9] -2.9 mA
current at A* or B* i Voyr=0V5 .
Supply current Icc “ Vee = 5.5V, .01 === 501 _mA
VN =4.5V 02_ === 100 mA
! 03 --- 55 | mA
{ 04 ——- 31 © mA
Propagation delay time, tpyry  CL = 50 pF, 01 3 . 61 ; ns
high-to-low-level, Ry, =390Q 02 3 | 51 | ns

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

Device | Limits
Test Symbol Conditions type |[Min TMax Unit

Propagation delay time, tpLH1| CL = 50 pF, R, = 390§ 01 3 56
low-to-high-level, Cqg to X' 02 3 39 ns

Propagation delay time, tpgL2| CL = 50 pF, Ry, = 390 01 3 54 ns
high-to-low-level, B to T2 02 3 40

Propagation delay time, tprH2| CL = 50 pF, RL, = 390§ 01 3 65
low-to-high-level, By to 39 02 3 45 ns

Propagation delay time, tpaL3| CL = 50 pF, Ry, = 390 & 01 3 61
high-to-low-level, Cqg to T 02 3 54 ns

Propagation delay time, tpru3| CL = 50 pF, Ry, = 390 01 3 62
low-to-high-level, Cg to =g 02 3 51 ns

Propagation delay time, tpyr4| Cp, = 50 pF, Ry, = 800§ 01 3 43 ns
high-to-low-level, Cq to Co

Propagation delay time, tprg4| CL = 50 pF, RL = 800 & 01 3 34 ns
low~-to-high-level, Cg to C2

Propagation delay time, tpuL4| CrL = 50 pF, Ry, = 390 02 3 X ns
high-to-low-level, Cg to *3

Propagation delay time, tpLg4| CL = 50 pF, Ry, = 390 Q 02 3 62 ns
low-to-high~level, Cg to 3

Propagation delay time, tpgL5| Cr = 50 pF, Ry, = 390 02 3 71 ns
high-to-low-level, Cq to T4

Propagation delay time, tpLu5| CL = 50 pF, RL, = 390 Q 02 3 72 ns
low-to-high-level, Cqy to T4

Propagation delay time, tpuLel CL = 50 pF, RL, = 800 02 3 55 ns
high-to-low-level, Cq to Cq

Propagation delay time, tpLug! CL = 50 pF, RL, = 8008 02 3 63 ns
low-to-high-level, Cq to Cy4

Propagation delay time, tpyL7| Cp = 50 pF, Ry, = 390 Q 02 3 40 ns
high-to-low-level, Ag to T

Propagation delay time, tpryg7! €L = 50pF, Ry, = 390 @ 02 3 45 ns
low-to~high-level, Ay to Zg

Propagation delay time, tpuLg| CL = 50pF, Ry, = 390Q 02 3 40 ns
high-to-low-level, A4 to T4

Propagation delay time, tppus| CL = 50pF, Ry, = 390Q 02 3 45 ns
low-to-high-level, A4 to T4

Propagation delay time, tpHL9| CL = 50 pF, RL, = 390 2 02 3 40 ns
high-to-low-level, B4 to T4

Propagation delay time, tpLHY9| CL = 50 pF, Ry, = 3900 02 3 45 ns
low-to-high-level, B4 to T4

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

Device

|
Test Symbol Conditions type Min | Max | Unit
Propagation delay time, tpyry | Cr = 50pF, Ry, = 390 @ 03 9 59 ns
high-to-low-level, C; to %y
Propagation delay time, tpryi| Cp = 50pF, Ry, = 390 @ 03 9 60 ns
low-to-high-level, Cj to Ty
Propagation delay time, _ tpara | Cr, = 50 pF, Ry = 390 @ 03 6 39 ns
high-to-low-level, Cp to 29 i
Propagation delay time, _ | tpyyg| Cp = 50pF, Ry, = 3902 | 03 6 39 | ns
low-to-high-level, Cqto Zj
Propagation delay time, tpyLs | Cp = 50 pF, R, = 8002 | 03 3 | 21| ns
high-to-low-level, C; to Tpy I
Propagation delay time, tprHg | CL = 50 pF, Ry, = 800 & 03 3 21 ns
low~to-high-level, Cj to Cgj
Propagation delay time, _ tpyr4| Cr = 50 pF, Ry, = 390 Q 03 11 67 ns
high-to-low-level, Ag to X
Propagation delay time, _ tprug4| Cp = 50pF, Ry, = 390 Q 03 11 69 ns
low-to-high-level, Ag to 22
Propagation delay time, tpgrs5| Cr = 50 pF, Ry, = 390 Q@ 03 8 48 ns
high-to-low-level, Ag to Zg
Propagation delay time, tprHs| CrL = 50pF, Ry, = 390 @ 03 8 49 ns
low-to-~high-level, Agto Zg
Propagation delay time, tpurg| Cr = 50pF, Ry, = 800 03 5 28 ns
high-to-low-level, Ag to Cp2
Propagation delay time, _ tprue! Cr = 50 pF, Ry = 800 © 03 5 29 ns
low-to-high-level, Ag to Cgg
Propagation delay time, tpHL1! CL = 50 pF, Rr, = 780 Q 04 --- 18 ns
i high -to-low-level, ;
CptoCp+1
Propagation delay time, tprut Cp, = 50 pF, RL, = 780 Q 04 ---, 33 ns
! low -to-high-level, i
? Cpto Cp +1 |
1 Propagation delay time, tpaL2 | C, = 50 pF, Rp, = 780 Q 04 -—- 90 ns
; high-to-low-level, |
! BotoCph +1 }
| S— - I . i 4+ —
Propagation delay time, tpLu2 | CL = 50 pF, RL = 780 Q 04 ---| 45 ns
low-to-high-level, !
Bc to Cp +1
P e [ S,
Propagation delay time, tpPHL3 ; Cr, = 50 pF, Ry, = 400 @ 04 --- 127 ns
high-to-low-level, Ac to Z ; :
Propagation delay time, tPLH3 ﬁ Cy1, = 50 pF, Ry, = 400 © 04 --- 12 ns
low-to-high-level, Agto Z |
T A
Propagation delay time, _ tPHL4 ‘ CL = 50 pF, Ry, = 400 Q 04 --- . 120 ns
high-to-low-level, B¢ to =
Propagation delay time,  _ tpr,H4 | CL = 50 pF, Ry, = 400 Q 04 --- 90 ns
low-to-high-level, Bc to =
Propagation delay time, tpgrs ' Cr, = 50 pF 04 --- 45 | ns
high-to~low-level, Aj to A* o - |
Propagation delay time, tprH5 | CL = 50 pF 04 --- 105 ns
low-to-high-level, Aq to A*
Propagation delay time, tpgLe Cr1, = 50 pF i 04 -—- 45 ns
high-to-low-level, Bj to B* :
|
Propagation delay time, C1, = 50 pF : 04 --- 105 ns

low-to-high-level, By to B*

tPLHS

See footnotes on page 6.
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1/ All unspecified inputs at 5.5 volts.

g/ All unspecified inputs grounded.

3/ Iog for each sum output is -0.4 mA (types 01, 02 and 04) and -0.8 mA (type 03) and for each
carry output it is -0.2 mA (types 01, 02 and 04) and -0.56 mA (type 03). IQH for A* or B*
is -0.12 mA (type 04).

4/ Ipj, for each sum output is 16 mA and for each carry output it is 8 mA. IgL for A* or B* is
4.8 mA (type 04).

§/ Not more than one output should be shorted at one time.

3.5 Rebonding. Rebonding shall be in accordance with MIL-M-38510.

3.6 Electrical test requirements. Electrical test requirements shall be as specified in table III
for the applicable device type and device class. The subgroups of table III which constitute the
minimum electrical test requirements for screening, qualification and quality conformance, by
device class are specified in table II. (Subgroups 7 and 8 testing requires only a summary of
attributes data.)

TABLE II. Electrical test requirements.

Subgroups (see table III)
MIL-STD-883 Test requirement Class A Class B Class C
Devices Devices Devices

Interim electrical parameters 1 1 None
(Pre Burn-In) (Method 5004)

Final electrical test parameters 1* 2, 3, 7, 1,2, 3,17, 9 1, 7
(Method 5004) 9, 10, 11

Group A test requirements 1,2,3,17,8, 1, 2,3, 17,9 1, 2,3, 7,9
(Method 5005) 9, 10, 11 10, 11

Groups C and D end point electrical 1,2,3 1, 2, 3 1
parameters (Method 5005) ‘

Additional electrical subgroups for None None 10, 11
Group C periodic inspections

* PDA applies to subgroup 1 (see 4. 3(d)).

3.7 Marking. Marking shall be in accordance with MIL-M-38510 and 1.2. At the option of the
manufacturer, the following marking may be omitted from the body of the microcircuit, but shall be
retained on the initial container:

(a) Country of origin.

3.8 Microcircuit group assignment. The devices covered by this specification shall be in micro-
circuit group number 4. (See MIL-M-38510 Appendix E.)

4, PRODUCT ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection procedures shall be in accordance with
MIL-M-38510 and Method 5005 of MIL-STD-883, except as modified herein.

4.2 Qualification inspection. Qualification inspection shall be in accordance with MIL-M-38510.
Inspections to be performed shall be those specified herein for groups A, B, C, and D inspections
(see 4.4.1, 4.4.2, and 4.4.3).
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4.3 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) Burn-in test (Method 1015 of MIL-STD-883).

(1) Test condition D or E, using the circuit shown on figure 5, or equivalent.
(2) Ta = 125°C minimum.

(b) Reverse bias burn-in and interim electrical test in accordance with 3.1.12 of Method 5004
of MIL-STD-883 may be omitted.

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

(d) Percent defective allowable (PDA) - The PDA is specified as 5 percent for class A
devices and 10 percent for class B devices based on failures from group A, subgroup 1
test after cooldown as final electrical test in accordance with Method 5004 of
MIL-STD-883, and with no intervening electrical measurements. If interim electrical
parameter tests are performed prior to burn-in, failures resulting from pre burn-in
screening may be excluded from the PDA. If interim electrical parameter tests prior
to burn-in are omitted, then all screening failures shall be included in the PDA. The
verified failures of group A, subgroup 1 after burn-in divided by the total number of
devices submitted for burn-in in that lot shall be used to determine the percent defective
for that lot, and the lot shall be accepted or rejected based on the PDA for the applicable
device class.

4.4 Quality conformance inspection. Quality conformance inspection shall be in accordance with
MIL-M-~38510.

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

(a) Tests shall be as specified in table II.
(b) Subgroups 4, 5, and 6 shall be omitted.

4.4.2 Group B inspection. Group B inspection shall be in accordance with table II of Method 5005
of MIL-STD-883.

4.4.3 Groups C and D inspections. Groups C and D inspections shall be in accordance with
tables III and IV of Method 5005 of MIL-STD-883 and as follows:

(a) End point electrical parameters shall be as specified in table II.
(b) Subgroups 3 and 4 shall be added to the group C inspection requirements for class C
devices and shall consist of the tests, conditions, and limits specified for subgroups
10 and 11 of group A.
(c) Operating life-test (Method 1005 of MIL-STD-883) conditions, or equivalent:
(1) Test condition D or E, using the circuit 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.

4.5 Methods of examination and test. Methods of examination and test 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 ground terminal.
Currents given are conventional current and positive when flowing into the referenced terminal.

4.5.2 Life test cooldown procedure. When devices are measured at 25°C following application of
the operating life or burn-in test condition, they shall be cooled to room temperature prior to
removal of the bias. Alternately, the bias may be removed during cooling if the case temperature
is reduced to room temperature within 30 minutes after removal of the test condition.

4.6 Inspection of preparation for delivery. Inspection of preparation for delivery shall be in
accordance with MIL.-M-38510, except that the rough handling test shall not apply.

7
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Device type 01

Case A, Band D

Case C

2 GND Cp

HOOOH®O ®

B2- 22 Cz

A, By £, GND C, NC NC

a3t pjofjell|s
1 [
A Bp Zo° Cz
»
Zi A B Co
[ T 1 1

(123 la(ls[le[]7
S\ Al By VecCo NC NC

Device type 02

Case E and F

Device type 03

Case E and F

Bg 24 C4 Co GND B, A} I

e s a3l Jolle
] [ T 1 | I
Ba Z4 Cqa Co B A I

Aq 23 Az B3 22 B2 Az
| I I | I N
| 2 3 4 5 617 8

Ag Z3 A3z Bz Vcc Z2 B2 Az

Vec B2 A2 B2 T2 Co2 32 32

1615141413 {12 1]11 10

I T T 1T T 1 1

Bz Az By Tz Coe 22 22

B2 Ay B ¢ Co 21 I
| [ L1

| 2 3 4 ] [ 7 8
B2 A, B ¢ Co £ Z; GND

FIGURE 1. Terminal connections - top views.




Cases A, B and D

Device type 04

-

3

[ 4

4

s

7

Ac By

B2 Vcc B* Bc Cnp

Case C

13

FIGURE 1.

B2

B*

Bc

Ch C

o

1

! '3

3

-

B* BCc Cp cytl

MIL-M-38510/6C

Terminal connections - top view - Continued.
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Device type 01
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The values at Cg, A3, B3, A4,

and B4, are then used to determine outputs 23, %4,

to determine outputs ¥ 1 and £ 2, and the value of the
and Cy4.

NOTE: Input conditions at Ay, A2, B1, B2, and Cp are used
internal carry Cg.

Truth tables.

FIGURE 2.
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Device type 03
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NOTES:

1.

When A1 and A2 or Bl and B2 are used as inputs, A* or B*, respectively,

When A* is used as an input, Al or A2 must be Tow.
When B* is used as an input, Bl or B2 must be low.
must be open or used to perform dot-AND logic.

2
3.

Truth tables - Continued.

FIGURE 2.
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Device type 02, Circuit F

co-‘r——-{>o co :)D_>zl

A

B¢ :>°
- —{ ) I
Lg A|+B, D L___:/ r___Az_éTz)D—-’EZ

)
A2 A2 B2
C2
Az+8 D_Dm ) >—»33
A3 A3 B3
B3

FIGURE 3. Logic diagrams - Continued.
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*Device type 03, circuit J.
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FIGURE 3. Logic diagrams - Continued.
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Device type 01, Circuit A

T vCC
3.5 k 1k Ik 1%
Fi\ r— - f A [ 100
R 4 - ‘
35k Ik
. 2] -~ F_
i Fd T arK TRl K«
T 35K n J ‘3k§ o
Big % ! —C Tooo [ N . - 7 1500 [
1 4.5k§ Ik lk§
A - 9
I — —'C—J 1.5 k 2130 —7 —C 130
i 4.5« 1.5k a ki 13 "J/
i s @ z
4.5 Kk }{ lki 4}-—0
5% —C iy 4k 1k h
4,
hu 1%
Ay, ) .
Ba,. i % ek GND
TES:

Circuits A and B correspond to logic diagrams A and B respectively. These are

the only acceptable circuits and logic diagrams for device type 01.

Circuits C, G, and H correspond to logic diagram C and circuits D, E, and F correspond
to logic diagrams D, E, and F, respectively. These are the only acceptable circuits and
logic diagrams for type 02.

Circuit J corresponds to logic diagram J. This is the only acceptable circuit and logic
diagram for type 03.

Component values shown are nominal and resistor values are in ohms.

FIGURE 4. Schematic circuits.
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Device type 02, Circuit C
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FIGURE 4. Schematic circuits - Continued.
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Device type 02, Circuit F

3.7k
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3.7k

37k J

)

4K !
4k - 34

. 13,“
X = 430

FIGURE 4. Schematic circuits - Continued.
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Device type 02, Circuit G
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FIGURE 4. Schematic circuits - Continued.
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Device type 02, circuit H
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FIGURE 4. Schematic circuits - Continued.
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Device type 01

R
v
—AAA- . 1& ¥ ©0VCC
vee 3
co <éRz ‘éRz 3R3
Ay
Az Zy
Cp
B z2
B2 C2
GND
NOTES:
1. vV

cc and R] are such that the minimum voltage at the device terminal is 5.0 volts.

2 R2 270Q 5%.

3. R3 560% +5%.

4. CP = 100 kHz +50% square wave; duty cycle = 50 +15%; VIL = -0.5V to 0.7 V;
VIH =2.0V to5.5V.

FIGURE 5. Burn-in and life test circuits.
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Device type 02

3R
Vee R2
Co Ra >
3R2 |
Ay Z 1 3Rr2d
>

By P $R3

A2 Z3

B2 Z4

A3

B3 Ca

A4

B4
cp GND

’ 1

NOTES :
1. VCC and R1 are such that the minimum voltage at the device terminal is 5.0 volts.
2. R2 = 270Q +5%.
3. R3 = 560Q +5%.
4. CP = 100 kHz =50% square wave; duty cycle = 50 +15%; VIL = -0.5V to 0.7 V;

Vo, =2.0V tob.5V.

FIGURE 5. Burn-in and life test circuits - Continued.
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Device type 03

——9¢
, R2
Vee — R3 R
¢—— A2 CO | 32
= :’RS 4
Bi O SRy &
<R
Ci P > 2
Cp - -
o——¢ C2 Z2
B2 Z2
B2 CO2
A2
Al
D

NOTES:
VCC and R] are such that the minimum voltage at the device terminal is 5.0 volts.

1

2.
3.
4

R2 = 3900 +5%.
R3 = 270Q +5%.
cp

i—2

VIH = 2.0V to 5.5 V.

FIGURE 5.

100 kHz +50% square wave; duty cycle

= 50 £15%; VIL = -0.5V to 0.7 V;

Burn-in and 1life test circuits - Continued.
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Device type 04

4441p--———-<§«:C
R R2
S
Nee _ R3 ?R3

B¢ Cy ¥

A

AC z

Bi

B2 P>
Cr— A2

c

N enD

NOTES:

1. Ry and VCC are such that the minimum voltage at the device terminal is 5.0 volts.
R2 = 5600 +5%.

2
3. R3 = 2700 +5%.
4

CP = 100 kHz #50% square wave; duty cycle = 50 +15%; VIL = -0.5V to 0.7 V;
VIH =2.0V to 5.5 V.

FIGURE 5. Burn-in and life test circuits - Continued.
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Yee = 5.0V
2.4V Ve "3V outrut
o T A .
I ,}‘2 54 <, Il' & $3900% 5% i
C | 1
0
SO I PG O N bbb |
PULSE TEST i Le !
GENERATOR tA6LE | % I L |
(SEE NOTE 1) g n, T > | 150 ¢ (MIN) 1
s ™ — L i :
2 o L LOAD CIRCUIT | H
[ LOAD CikCUIT 2 /M
—SAME ASLOADCIRCUTY  ___ |
[ LOAD CIRCUIT 3 -/
SAME AS LOAD CIRCUIT §
L———exceet 8 :800 0 |
]
[ (]
LTt [ —~ =t
PULSE | 2V vy | IH
GENERATOR 15V Lsv %!
output v A R YoV
= e 1 V
| iteLn iL
i ' VOH
OuUTPUT [} 1.5y ] 1.5V
WAVEFORM A : i |
| I A,
—d t PHL [P, ] VOL
—dtpLH ' ————,
| ! i OH
OuTPUT ! L5V ! [-3%
WAVEFORM B | | h
| [ VOL
—=ltpuL [~
SWITCHING TIMES TEST TABLE (SEE NOTE 7)
APPLY PULSE ourryr
PARAMETER | GENERATOR UNDER o oo st 52 s3
OLUTPUT TO TEST (54} ‘
t
PLH, <, L A Ay8y8, | CLOSED OPEN OPEN
teHL, (WAVEFORM A}
tPLH
2 ’ ) Nene Ab.Ay | OMN | closeo | oreN
ten L2 2 (WAVEFORM #) ond €
ten
3 c 5 AyA, (N oreN | closeo | closep
teuLs 0 (WAVEFORM A)
tp
LHq c <, Ak, 8,0, oreN oren | crosep
0 (WAVEFORM 8)
PHL 4

NOTES:

1. The generator has the following characteristics: Vyg >2.4V, Vi, <0.4V,
tTLH=8to15ns, tTHL = 3to5ns, PRR = 1 mHz, t, = 200 ns, and Z,,; =¥ 50Q.
Perform test in accordance with test table.

Each output is tested separately.

Voltage values are with respect to network ground terminal.

C1, includes probe and jig capacitance.

All diodes are 1N3064, or equivalent.

Inputs and outputs not specified are open.

I WO

FIGURE 6. Switching time test circuit - device type 01.
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35

TEST TABLE
APPLY PULSE ourrur
roe | cenEraTOR UNDER Rt i N s2 s3
ouTPuY 1O YEST (56) . GNOTO S4 | s5
teLm, x, A,
<, A oas |closeo foren | oren [omn | OPEN
teny (WAVEFORM A) 2
tPLHa 3 ALS,
» None . oren | closeo | oren | oren | OPEN
trHLy) 2 (WAVEFORM B) AgromdCy
tPLn, £
ﬂ <, (w‘w"?om ) Ayond A, |8 enas, | OFEN | clOSED | OREN | OMN | OPEN
PHL A
teum, I, Aphy I8,
<, - - oren | oren | croseo [ oren | opEN
tPHLg (WAVEFORM A} 3 ]
teLH
8| x ALA, le,s,
¢ 4 v 172 L open |omn | oren | cuoseo {cloud
tPHLS ° WAVEFORM A) | A3°0™9 Ay | 85, 0nd B, :
teung c <, A Ay Bty
< oren. |oren  foren | oren  |close
tPHle 0 WAVEFORM B) | A3 o A | Byeond 8,
trLn, z, Aud
Ay None b..ond ¢ | OPEN | CLOSED | OFEN | OFEN OPEN
teniy (WAVEFORM B) re 0
UpLhg z, A,
A Nona 1 48 OFEN | OPEN | OPEN | CLOSED |OPEN
tPm.gl (WAVEFORM B) 4
teing r Ay by
. 5, 4 Nene [ 3 % |oren |omn jomn [croseo (OPEN
t_ PHL (WAVEFORM 8) 4
FIGURE 7. Switching time test circuit - device type 02.
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cC
V.8V ovest e e
2.4v cc 1, % .S, r " 3900 £ 5% .‘I
I s |
lc I\ g ! Ad U YU V) |
20 1 Ll ] e Pt 1
b Tal—n\ i L < :
st %t A2 1
auamaton Jur by T . |Igopf 1!
gutvon | 3¢ Y Y = =1
A EEPAN L_._losbcemaur) i
-
TOAD CIRCUITS 2, 3, 4 ™
saMEAs loapcimcutt
[, oAb Tcuits — ]
SAME AS LOAD CICUIT |
L Jexcerr nL-som I
I
[ [
Hy A" N it 1S
PULSE | M2v 2wy | IH
GENERATOR 1.5V 1svxkl!
ourruT YW ' v
! . [ ViL
— trLn w— v
outeur : ! | OH
WAVEFORM A : | oY : 18V
! [
j: PHL lo— : VoL
PLH bo—y v -
o T VoH
oureur | Krsv ! 15V
WAVEFORM B | :

NOTES:

1. The generator has the following characteristics: Vig>2.4V, Vi1,<0.4V,
trLg =8to15ns, tpyr, = 3to5ns, PRR = 1 mHz, t, = 200 ns, and Z,,; = 509.
Perform test in accordance with test table. (See sheet 2 of this figure).

Each output is tested separately.

Voltage values are with respect to network ground terminal,

C1, includes probe and jig capacitance.

All diodes are 1N3064, or equivalent.

Inputs and outputs not specified are open.

.

aooRwN

FIGURE 7. Switching time test circuit - device type 02 - Continued.
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Switching time set up

p _ | Apply pulse Output Apply Apply
a‘;a generator under 2.4V GND s1 s2 S3 S4 S5 S6
meter | “output to test to to
tPLH1 (Adder 1)
Z1
tPHL1 C1 (Wave Ay B1 Closed | Closed | Closed | Open | Open | Open
form) B
tPLH2 (Adder 1) .
tPHL2 Cy (Wawzr:el Al Bi Closed| Closed | Closed | Open | Open | Open
form) A
tPLH3 (Adder 1)
C
CPHLS C1 (Wa\gl Aq By |Closed] Closed |Closed | Open | Open | Open
form) B
tpLH4 (Adder 2) Co
— Ag (Wa%:ez Ay, Cin2 | B2, Ba | Open | Open | Open [Closed |Closed |Closed
form) A
tPLH5 (Adder 2) Cy
tPHLS Ag (Wagez Ay, CIN2| Bp, By | Open | Open | Open |Closed |Closed |Closed
form) B
tpLH6 (Adder 2) Cy
C — — _
P— As (Wa\‘;?ez Ag, CIN2| Bg, Bg | Open | Open | Open |Closed |Closed |Closed
form) A

*FIGURE 8. Switching time test circuit - device type 03.
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TEST TABLE (SEE NOTE 5)

OUTPUT | APPLY APPLY APPLY APPLY APPLY
UNDER [ INPUT Y| INPUT Y
TEST NO. || SYMBOL  rggt T0 T0 +2.4VT0 | 6ND TO| OUTPUT LOADING TO
64,76 TenLi Cn+ | | NONE Cn NONE B, Cn+ 1 (Load circuit 3 )
65,77 teLHI Ch+ | NONE Cn NONE B Cn+ 1{Load circuit 3)
66,78 teonL2 Cn+ I | B, NONE Cn A, ,B, |Cn+ I{Load circuit 3)
67,79 tpwz Cnt ! | Be NONE Cn A, .8, |CaFT(Load circuit 3)
T  (Load circuit 2) -
S (Load circuit 1)
68,80 tpHLs 2 Ac NONE ¢n A LBy
Cn+ HLoad circuit 3)
T  (Load circuit 1)
69,81 1 PLHS z Ac NONE Cn A , By
T (Load circult 2)
Cn+ 1 (Load circuit 3)
70,82 |(tpuLe = B¢ NONE Cn B, T (Load circuit 2)
71,83 tpPLHS 5 B¢ NONE cn B T  (Load circuit 2)
72,84 " tPHLS A%* NONE Ay A2 NONE A* ci = 50pF
73,88 tPLHS A% NONE A A2 NONE A% ¢ = 50pF
74,86 TPHLE s* NONE B\ B2 NONE s8* c_= S50pF
75,87 trLHE e* NONE B B2 NONE 8" cL= 50 pF
FIGURE 9.

Switching time test circuit - device type 04 - Continued.
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5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in accordance with
MIL-M-38510.

6. NOTES

6.1 Notes. The notes specified in MIL-M-38510 are applicable to this specification.

6.2 Intended use. Microcircuits conforming to this specification are intended for use for Govern-
ment microcircuit applications (original equipment) and logistic purposes.

6.3 Ordering data. Procurement documents should specify the following:

(a) Complete part number (see 1.2).

(b) Requirements for delivery of one copy of the quality conformance inspection data per-
tinent to the device inspection lot to be supplied with each shipment by the device
manufacturer, if applicable.

(c) Requirement for certificate of compliance, if applicable.

(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 packaging and packing.

(f) Requirements for failure analysis (including required test cord ition of Method 5003),
corrective action and reporting of results, if applicable.

{(g) Requirements for product assurance options.

(h) Requirements for carriers, special 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.

6.4 Abbreviations, symbols and definitions. The abbreviations, symbols, and definitions used
herein are defined in MIL-STD-1313, and as follows:

GND- - ~ = = = o = e e o = - Electrical ground (common terminal)
VIN ~--~-m== == ===~ Voltage level at an input terminal
VIC ~ === === === == = Input clamp voltage
IIN--=~-========-= Current flowing into an input terminal

6.5 Logistic support. Lead materials and finishes (see 3. 3), are interchangeable. Unless
otherwise specified, microcircuits procured for Government logistic support will be procured to

device class B (see 1.2.2), lead material and finish C (see 3.3). Longer length leads and lead
forming shall not affect the part number.

6.6 Substitutability. Microcircuits covered by this specification are substitutable for the
following commercial device types: ’

Device type Commercial type
01 5482, 7482, 9382
02 5483, 7483, 9383
03 9304
04 5480, 7480, 9380
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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.

Preparing activity:

Custodians:
Army - EL Air Force - 17
Navy - EC
Air Force - 17 Agent:
DSA - ES
Review activities:
Army - EL, MI, MU (Project 5962-0128)
Air Force - 11, 19, 99
DSA - ES

User activities:
Army -~ SM
Navy - CG, MC, AS, OS, SH
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