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MILITARY SPECIFICATION

MICROCIRCUITS, DIGITAL,

TTL ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS
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
arithmetic Tlogic units/function generators. Three product assurance classes and a choice of case
outline/lead material and finish are provided and are reflected in the complete part number.

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

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

Device type Circuit
01 Arithmetic Togic unit/function generator
02 Lookahead carry generator

1.2.2 Device class. 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:

Qutline letter MIL-M-38510, appendix C, case outline
E D-2 (16-lead, 1/4" x 7/8", dual-in-line pack)
F F-5 (16-1ead, 1/4" x 3/8", flat pack)
J D-3 (24-1ead, 1/2" x 1-1/4", dual-in-line pack)
K F-6 (24-1ead, 3/8" x 5/8", flat pack)
L F-7 (24-1ead, 3/8" x 1/2", flat pack)
z F-8 (24-Tead, 1/4" x 3/8", flat pack)

1.3 Absolute maximum ratings.

Supply voltage range - - - - - - = - - _ - _ -0.5 vdc to 7.0 vdc
Input voltage range - - = - = = - - - - - _ -1.5 Vdc at -12 mA to 5.5 Vdc
Storage temperature range - - - - - - - - _ -65°C to 150°C
Maximum power dissipation, Pp V=== - 795 mWdc
Lead temperature (soldering 10 seconds) - - - 300°C
. ; . o ={0.04°C/mW for flat pack
Thermal resistance, junction to case AT {;.02°C/mw for dual-in-line pack
Junction temperature - - - - - - - - - - - _ TJ = 175°C

1/ Shall withstand the added Py due to short circuit test (e.g., IOS)'

Beneficial comments (recommendations, additions, deletions) and any pertinent data
which may be of use in improving this document should be addressed to: Rome Air
Development Center, RADC (RBRD), Griffiss AFB, NY 13441, by using the self-
addressed Standardization Document Improvement Proposal (DD Form 1426) appearing
at the end of this document or by letter.

FSC 5962
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1.4 Recommended operating conditions.

Supply voltage - - - = = - = = = - - - 4.5 Vdc minimum to 5.5 Vdc maximum
Minimum high-Tevel input voltage - - - 2.0 Vdc
Maximum low-level input voltage - - - - 0.8 Vdc
Normalized fanout (each output)
Logical low level - - - - - - - - - 10 maximum
Logical high level - - - - -« - - - - 20 maximum 1/
Ambient operating temperature range - - -55°C to 125°C

2. APPLICABLE DOCUMENT.

2.1 1Issues of documents. The following document, of the issue in effect on date of invitation
for bids or request for proposal, forms a part of this specification to the extent specified
herein.

SPECIFICATION
MILITARY
MIL-M-38510 - Microcircuits, General Specification for.

(Copies of specifications, standards, drawings, and publications required by suppliers 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. In the event of conflict between MIL-M-38510 and this
detail specification, this detail specification shall govern.

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

3.2.1 Terminal connections and logic diagrams. The terminal connections and logic diagrams
shall be as specified on figures 1 and 2.

3.2.2 Truth tables and logic equations. The truth tables and logic equations shall be as
specified on figure 3.

3.2.3 Schematic circuits. Schematic circuits shall be submitted to the preparing activity
prior to inclusion of a manufacturers device in this specification and shall be submitted to the
qualifying activity as a prerequisite for qualification. A1l manufacturers schematics shall be
maintained and available upon request.

3.2.4 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 (See 6.5).

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

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

1/ A fanout of 20 normalized loads is provided to facilitate connection of unused inputs to
used inputs.
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S1 or S3 input

Bo, B1, Bz, B3 = 5.5V 8/

TABLE I. Electrical performance characteristics.
Limits
1/ Device
Test Symbol Conditions % type Min | Max |Units
High-level output voltage Vou Vee = 4.5V; Vi, = 0.8V; 01, 02 2.4 Volts
VIN = 2.0 V; Ioyg = -800 uA
Low-level output voltage VoL Voo = 4.5V Vi, = 0.8 V; 01, 02 0.4 | Volts
Vig = 2.0V;Igp, = 16 mA
Input diode clamp Vic ¥§C "255 SViIIN=-12mA T o1 02 -1.5 | Volts
Low-level input current at 1 Vee=5.5V;ViN=0.4V2 | 01 -0.7 | -1.8 [ maA
M input
Low-level input current at IiLa Voo =5.5V; Vi = 0.4V 2/ o1 -2.1 | -4.8 [maA
B input
Low-level input current at Sg Irr.3 Vee =55V, Viy= 0.42/ 01 -2.8 | -6.4 {mA
or S3 input
Low-level input current at Sy Irra VCC = 5 5V, Vin=0.4V; 01 -2.8 | -6.4 | mA
or Sp i, 2,'K3~55V3
Low-level input current at It s Vee = 5.5 ViViN=0.4V 3/ 01 -3.5 7 -8.0 | mA
Cy, input
Low-level input current at A IiLe Voo =5.5V; Vpy= 0.4V 2/ 01 -1.4 | -3.2 |mA
input
‘Low-level input current at Iitn Vee=5.5V; Vy=0.4V, 02 -5.6 1-16.0 [mA
1 input Cp = GND 2/ .
Low-level input current at I8 Voo =55V, Vyy=0.4v2/ 02 -2.8 | -8.0 |mA
P1 input
Low-level input current at Ii1e Vee=5.5V; Vi = 0.4V, 02 -4.9 [-14.0 | mA
Go input Cp = GND 2/
Low-level input current at Iir.10 Voo =5.5V; V= 0.4V 2/ 02 -2.8 | -8.0 imA
Po input
Low-level input current at Ir11 Voo =5.5V; V= 0.4V 2/ 02 -2.8 | -8.0 [maA
Gg input
Low-level input current at It 12 Ve =5.5V; Viy=0.4V 2/ 02 -1.4 | -4.0 [mA
Pg3 input
Low-level input current at I113 VCC =5 3V;Viy=047V 2/ 02 -0.T7-20 |mA
C,, input
Low-level input current at I 14 Vee=9.5V; Vin=0.47, 02 -49 |-I3.0 TmA
G2 input Cp = GND 2/
Low-level input current at I1115 Voo =5.5V; Viy=0.4Vv 2/ 02 -2.1 { -6.0 |mA -
P2 input
High-level input current at IH1 Vec=5.5V;Viy=2.4v 3/ 01 40 [uA
M input
Hi{h-le_vel input current at Timo Ve =5.5V;Viy=2.4Vv3/ 01 120 jpA
or B input
High-level input current at s Vee=5.5V; V= 2.4V 3/ 01 160 |puaA
Sg or Sg input
High-level input current at It Yec =55V, ViN=2.4V; 01 160 | pA
Sy or Sy input Bo, By, By, B3 = 5.5V 3
High-level input current at I1Hs Vee=5.5V;ViN=2.4V 2/ 01 200 |{uA
Cp, input
High-level input current at Iine Vee=58.5V; Viy=5.5V3/ 01 100 |upA
M input -
High-level input current at Try7 Vee =055V, ViN=5.5V 3/ 01 300 [ uA
A or B input -
High-level input current at Ius Vee=5.5V; VIN=5.5V 3/ 01 400 A
Sg or S3 input
High-level input current at Imng Yec=5.5V; s VIN=5.5V; 01 400 | uA

See footnotes at end of table I.
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Limits
Device T
Test Symbol Conditions 1/ type Min | Max |Units
High-level input current at IiH10 Voo =5.5V; Viy=15.5V2/ 01 | 500 LA
Cn input |
High-level input current at ITH11 Vecc=05.0V; ViN= 2.4V; 02 400 | uA
G input Ch=5.5V38
High-level input current at ITH12 Voo =5.5V; Vin=2.4V3/ 02 i 200 LA
Pq input
Hiéh-level input current at ItH13 Vec=05.5V; Viy = 2.4V 02 l 350 | uA
o input Ch=055V38 |
High-level input current at IiH14 Vec=5.0V; Viy=2.4V 3/ 02 i 200 { uA
0 input §
High-level input current at I1H15 Vo =5.5V;Vyy=2.4V3/ 02 ; 1200 T upA
3 input i !
High-level input current at Linie Vee = 5.5V, Viy = 2.4V 3/ 02 100 wA
P3 input X
High-level input current at IIH17 Vec=55V; Vin=2.4V 3/ 02 T 70 LA
Cn input ; :
High-level input current at I1H18 Vec=5.5V; VIN= 2.4 V; 02 ) ; 350 LA
zinput Cn = 5.5V§/
High-level input current at IHi9 Vee=5.5V; Viy= 2.4V 3/ 02 150 LA
Py input
High-level input current at I1H20 Vee = 2.5 V; VIN = 5.5V, 02 - 800 LA
1 input I Cp=5.5V3/
High-level input current at ITH21 | Vee=5.0V; Vy=5.5V3/ 02 400 LA
P, input , - A !
High-level input current at o9 Ve =5.5V; Viy=5.5V; 02 ‘ 700 HA
Go input  Cp=55V3
High-level input current at I1H23 iVec=5.5V;Vyy=5.5V3/ 02 1400 LA
P, input ! - ,
High-level input current at TiH24 Vec=50V; VIN= 5.5V 3/ 02 i 400 |pA
G3 input |
High-level input current at Iyyos Vcc=5.5V; ViN=5.5V 3/ 02 | 200 | pA
P3 input :
High-level input current at I1H26 Vcc = 6.5V, ViN=5.5V 3/ 02 | 160 LA
Cp input :
High-level input current at Lo Vec=5.5V; ViN=5.5V; 02 ; 700 wA
' G2 input Cp=55V3/ |
High-level input current at Iig28 Ve = 5.6 V; VIN = 5.6V 3/ 02 i 300 [pnA
9 input ; i
Short-circuit output current at Ios1 ' Voo = 5.5 V; 83, Az, Bg = 01 =20 [ -55 mA
G output ;5.5V§/é/ {
Short-circuit output current at Ios2 Ve =5.5V3/ 4/ 01 i =20 | -55 mA
Ch+4 output !
Short-circuit output current at Ioss Ve = 5.5V2/4/ 01 -20 1-55 |mA
P, Fg thru F3 outputs
Short-circuit output current Ios4 :Vee = 5.5 V; Vi, = GND; 02 -40 ; -100 [mA
| ViN=5.5V4/
Collector cutoff current at . Icex Voo = 4.5V; Va-p) = 5.5 V; 01 250 HA
A = B output . all input = 2.0
Tow-level supply current : IccLl Ve =5.5V; Vi, =0V, 01 127 mA
' [ Vig= 5.5V
| IccL2 i Vee=5.5V; Vi, = 0V; 02 65 [mA
; Vig=5.5V i
High level supply current ' IccH Voo =5.5V; V= 0V; 01 ! 135 [mA
| : Vig=5.5V g
i Iccn2 Vee = 5.5V, Vi, =0V; 02 55 mA
: iVig=5.5V ‘
) }

See footnotes at end of table I.
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TABLE I. Electrical performance characteristics - Continued.
Limits
Test Symbol Conditions 1/ Device

, type Min | Max | Unit
Propagation delay times, high-to-low level output: _5_/
o e Rl - SRl I B I
R Boens ¥ oma | Ygeohorseten s | o [ 1 | |
Ao bie? s | Vet SONSRI | 0 |1 w6 |
Aor B P s | SoeoE0Y Setere s |0 |1 w0 | we
i e oo | Sadiln et | o [ w0 |
C%ﬁ;’i a:*ggdi tP HL7 ‘s/uing rjlosd‘eOtZststz’leolfeigure o1 7 25 ns
Pt Ol R U R R
C%Ut!; C;{,gd% *PHLY Zuing . o%eotzststililfggure o1 7 30 ne
Nt il PHLLO | G0 Cent e ST oL " 30 | »ns
Mo moae™ " 'PALIS | (08" e teotbie S I L
Propagation delay times, low-to-high level output: i/
K'isgér}zliot;eany F tPLHl ;ngTg ;O%eotzststZifggure 01 7 60 ns
R b F i | ggedov s s |0 |0 e |
Xis‘t?—rfl Eliotc(l)e_p tP LH3 Zl.%(l: ;o%eOtZststZif;gure 01 7 27 ns
o™ L L N R T
Rt iz | StV S Em | w0 w0 | w
iy tpun | Yoo 501 See e SRR ER R
i i R N R
e St b | foeosSrsetme s |0 [ [ |
N maie PLEI0 | e test table S O R
Apn Bt Cuvd i | Jeoo SOy setwwe s | |0 o |
* i mbas n4 PLHI2 | 360 ok test tae S N B I
Home ™ ¥ 'PLIs | NCC T e test e o |7 fes ]

See footnotes at end of table I.
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TABLE I. Electrical performance characteristics - Continued.
Limits
Device
Test Symbol Conditions 1/ type Min | Max |Units
Propagation delay times, high-to-low level output: ﬁ/ '
Chto Cnuxo Chyvr Cny2 tpuLl Vee = 5.0V; By, Py, Py = 02 ] 35 ns
GND; Gg, Gy, Gg = 2.4V
Po, Py, or Py to Cp, x, tpPHL2 Pj = GND; Cy,, Gy, Gy, Gg = 02 3 32 ns
Cn+Y, Cn+Z Ve =5.0V
Gp, Gy, or Gy to Cyp, vy, tpHL3 Gj =2.4V;Cy, Py, By, Py = 02 3 |32 |ns
Cn+X> CniZ GND, Voo = 5.0V 7/
Py, By, or PgtoGor P tPHIA4 Vece = 5.0 V; Py = GND; 02 3 35 ns
Ch Go» G1; Gg, G3 = 2.4V
: 7/
Go, Gy, Gy, or Ggto G tpHLS Voo =5-0V; Gy = 2.4V; 02 3 35 ns
Py, Py, P3 = GND 7/
Pg, Py, Py, or Pgto P tPHLG Pj = GND 7/ 02 3 35 ns
Propagation delay times, low-to-high level output: 6/
ChtoCoi % Cnyyr Gz tpLH1 Vec=5.0V; By, Py, Py = 02 6 29 ns
GND; Gy, Gy, Gy = 2.4V
Py, Py, or Py to Cni X, tPLH2 Vee = 5-0V; Cy, Go, Gy, G2, 02 3 25 ns
Cn+Y, Cn+z ] G=2.4 V; Pi= GN‘DZ/
60, 61, or 62 to Cn+x’ tpLu3 Vee = 5.0 V; Cp, -:—P.o, Py, 02 3 25 ns
Cn+Y, cn+z P2 = GND;Gi: 2.4V_'_7__/
Py, Py, or P3to Gor P tpLH4 Voo = 5.0V; Cy, Go, G1, Go, 02 3 26 ns
G3=2.4V; Pi= GND 7/
Go, Gy, Ga, or Ggto G tpLus Vee = 5.0V; Py, Py, Py = 02 3 26 ns
GND; G; = 2.4V 1/
Py, Py, Py, or P3to P tprHe Voc = 5.0V; Py = GND 7/ 02 3 26 ns

NOTES:

1/ Condition of inputs specified in table III.

2/ All unspecified inputs at 5.

5V.

3/ All unspecified inputs at 0 V.
4/ Not more than one output should be shorted at a time.

1/ If not under test.

5/ mAjand By, i= 0, 1, 2, 3.
6/ mGyand Py, i= 0, 1, 2, or 3.
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3.6 Electrical test requirements. Electrical test requirements shall be as specified in
table IIT for the applicable device type and device class. The subgroups of table 11T 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 S Class B Class C
devices devices devices
Interim electrical parameters 1 1 None
{Pre Burn-In) (method 5004)
Final electrical test 1*, 2, 3, 7, 1*, 2, 3, 7, 1, 7
parameters (method 5004) 9, 10, N 9
Group A test 1, 2, 3, 7, 1, 2, 3, 7, 1, 2, 3,
requirements 8, 9, 10, g9 7,9
(method 5005) N
Group C and D end point 1, 2, 3 1, 2, 3 1
electrical parameters
(method 5005)
Additional electrical None 10, 11 10, 11

subgroups for Group C
periodic inspections

* PDA applies to subgroup 1 (see 4.3c).

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

3.8 Microcircuit group assignment. The devices covered by this specification shall be
in microcircuit 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-385T0 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 in method 5005 of
MIL-STD-883 and herein for groups A, B, C, and D inspections (see 4.4.1, 4.4.2, and 4.4.3).
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Pin designations

Designation Pin nos. Function
A3,A2,A1,A0 | 19,21,23,2 | Word A inputs
B3, B2, B1, BO | 18,20,22,1 | Word B inputs
S8, 82, 81, S0 3,4,5,6 Function-select
inputs
Cn 7 Inv. carry input
M 8 Mode control input
F3,F2,F1,F0 | 13,11,10,9 | Function outputs
A=B 14 Comparator output
P 15 Carry propagate
output
Ch+d 16 Inv. carry output
G 17 Carry generate
output
vVee 24 Supply voltage
GND 12 Ground

Cases J, K, Land Z

INPUTS OUTPUTS
Vec B B1 A2 B2 A3 B3 6 Cn+4 P A=B F3
24) [23] [22] [21] [0 [is] lig] [i7] [i6] fis]_lia]l {13

Al Bl A2 B2 A3 B3 & Cn+4P A=B

[ 8o F3

W RO S3 S» S So Cn M FO Fi F2
2314 sM1eM 718 o o [ T12
80 AD S3 S2 ST SO Cn M, FO FI_F2, GRD

i
INPUTS OUTPUTS

Device type 01

Pin designations

Designation Pin nos. Function
Cn 13 Carry input
G0, G1,G2,G3 3,1, 14,5 [Carry generate
input
Po, P1, P2, P3 4,2,15, 6 |Carry propagate
input
Cn+ X, Cn+ y, Cn+z 12, 11,9 |Carry output
G 10 Carry generate
output
P v/ Carry propagate
output
FIGURE 1.

Cases E and F

Vec P2 G2 Cn CpaxCpty G Cp4z

Device type 02

Terminal connections and pin designations.

8
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CIRCUITS A AND F

FIGURE 2. Logic diagram for device type 01 - Continued.
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CIRCUITS B, C, D, E AND G

FIGURE 2. Logic diagram for device type 01.- Continued.
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_ 080 A B A8y A3zBj3
Cn —3 Cn
—— M
FoF| FpFz AsB Cpyq G P
rrrr 9 [
Active high data 3/
Selection M=H M = L; Arithmetic operations
S359815¢ Logic Ch=0 Ch=1
functions Ch=1=H Ch,=0=1L
0lLLLL F=A F=A F=Aplsl
1{LLLH F=-A+ B F=A+ B F=(A+ B)plus 1
2{LLHL F = AB F=A+ B F=(QA + B)plus 1
3|LLHH F=0 F = minus 1 (2's compl) F = zero
4| LHLL F = AB F = A plus AB F = A plus AB plus 1
5| LHLH F=B F=(A + B)plus AB F= (A + B)plus AB plus 1
2/ 6([LHHL F ® B F = A minus B minus 1 F = A minus B
7|LHHH F=AB F = AB minus 1 F = AB
8|HLLL F=A+ B F = A plus AB F = A plus AB plus 1
9|HLLH F=A®B F=AplusB F = A plus Bplus 1
10|HLHL F=B F=(A + B)plus AB F=(A + B)plus ABplus 1
11|HLHH F = AB F = AB minus 1 F = AB
12|HHLL F=1 F = Aplus A 1 F = Aplus Aplus 1
13|HHLH F=A+ B F=(A+ B)plus A F=( + B)plus Aplus 1
14|HHHL F=A+B F=(A+ B)plus A F= (A + B)plus A plus 1
15/ HHHH F=A F = A minus 1 F=A

1/ Each bit is shifted to the next more significant position.
2/ This device (ALU) can be used as a comparator when placed in the subtract mode (i.e.,
S35951SQ are at logical levels LHHL respectively) and the following expressions are valid:

Active high data
When Cyp is high and Cj+ 4 is high, then A < B
When Cp is low and Cp, 4 is high, then A <B

When Cn is high and Cn+4 is low, then A> B
When Cp is low and Cn+4 is low, then A > B

y The table shown applies for positive logic. If negative logic is used, active high data
becomes active low data.

FIGURE 3. Truth tables and logic equations for device type 01.
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Ao Bo AB| R, B, A8,
e
__CN
—_— M
FO F| F2F3 A=B Chegq G P
o
Active low data 3/
Selection M=H M = L; Arithmetic operations
%3%2%1% fu%lggilc?ns Ch,=0=1L Ch=1=H

0|LLLL F=A F = A minus 1 F=A
1|LLLH F = AB F = AB minus 1 F = AB
2| LLHL F=3A + B F = AB minus 1 F = AB
3|LLHH F=1 F = minus 1 (2's compl) F = zero
4{LHLL F=A<+ B F = Aplus (A + B) F = Aplus (A + B)plus 1
5| LHLH F=B F = ABplus (A + B) F = AB plus (A + B) plus 1
6fLHHL F=A®B F = A minus B minus 1 F = A minus B
TILHHEH F=A+ B F=A+B F=(A+ B)plus 1
8|HLLL F = AB F = Aplus (A + B) F = Aplus (A + B)plus 1
9|HLLH F=A@®B F=AplusB F=Aplus Bplus 1
I0|HLHL F=B F = ABplus (A + B) F=ABplus (A + B)plus 1
11|HLHH F=A+ B F=A+B F=- (A + B)plus 1
12|HHLL F=0 F = Aplus A % F = Aplus A plus 1
13/|HHLH F=AB F = AB plus A F = AB plus A plus 1
4|HHHL F = AB F = ABplus A F = AB plus A plus 1
15| HHHH F=A F=A F = Aplus 1

l/ Each bit is shifted to the next more significant position.

2/ This device (ALU) can be used as a comparator when placed in the subtract mode (i.e.,
5352818 are at logical levels LHHL respectively) and the following expressions are valid:

Active low data

When Cy, is low and Cpy4 is low, then A < B
When Cj, is high and Cp1.4 is low, then A < B
When Cp is low and Cy, 4 is high, then A > B
When Cp is high and Cp+4 is high, then A > B

§/ The table shown applies for negative logic. If positive logic is used, active low data
becomes active high data.

FIGURE 3.

Truth tables and Togic equations for device type 01 - Continued.
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High voltage level
14

Low voltage level

Don't care

H
L
X

Truth tables and logic equations for device type 02 - Continued.

FIGURE 3.
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GEN MTABLES'—‘%S £ I C=50 PF ! NOTE 2
(NOTE I} Bl £l | I MIN
Al F Ol | — = l
-—EO A=8 LLOAD CIRCUIT |
— e ccors 75
LOAD CIRCUITS 2,3,
1 L L n T — 4,5.6,aND 7 |
i = _L:| SAME As
LoAD ciReuT ||
b—————= |
|t
| S =3909 *5% |
| |
‘————*—icfsopr |
P77 MmN |
K |
______ |
t i i
TLH— fe— —v; :C—TTHL 5.0V
PULSE | forv 27V, |
GENERATOR . A1.5V 1.5v %!
OUTPUT : 0.7V
- tp > oV
—»{ TPLH fet—
{ | VoH
OUTPUT ! L5V | 1.5V
WAVEFORM 2 : l :
—od tPHL bt— : -——===VoL
—pl — —
| PLH ! ' —n - VOH
OUTPUT f L5V ' 1.5V
WAVE FORM | | ' | N\
| VoL

I
—»| tPHL h—

NOTES:

1. The pulse generator has the following characteristics: PRR = 1 MHz +10%,
ZOUT = 50 chms, Pulse width = 200 ns +10%, tTLH = tTHL <10 ns.

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

3. CL includes probe and jig capacitance.

4, All diodes are 1N3064, or equivalent.

FIGURE 4. Waveforms for propagation delay time and test circuit for device type 01.
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SUM MODE TEST TABLE

FUNCTION INPUTS: S0=S3=4,5V, S1=82= M= 0V
INPUT OTHER INPUT OUTPUT
TEST UNDER | _ SAME BIT OTHER DATA INPUTS | ynppr | OUTPUT
TEST |APPLY| APPLY | APPLY APPLY TEST WAVEFORM
4.5V GND 4,5V GND
t - - . -
PLH1 A.-l/ B, None Remaining C Any Fy 1
t 1 ! Aand B n
PHL1
*PLH1 B, Ki None | Remaining c, Any Fj 1
t ! A and B
PHL1
tPLH3 Ki Ei None None _Remai_r_xing P 1
t Aand B, C,
PHL3
t - — —
PLH3 B, A, None None _Remaining P 1
tpHL3 A and B, C,
t - — -
PLH5 Ai None By Remaining | Remaining G 1
B A, C
tpHLS » “n
t - -— -
PLH5 B, None Ay Remaining | Remaining G 1
A C
tPHLS B » Cn
tprH —
PLHT C, | None | None All All Any Fy 1
t A B
PHLT
t
PLHS Cn None None All All Chid 1
tPHLO A B
t - —
PLH11 A4 None By Remaining | Remaining Cm_ 4 2
B Aand C
PHL11 and &n
t = -
PLH11 Bi None A.1 Remaining | Remaining Cn +4 2
: Aand C
tpHL11 B and L

1/ InA4, BjandFj, i=0, 1, 2,

or 3.

FIGURE 4. Waveforms for propagation delay time and test

circuit for device type 01 - Continued.
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DIFF MODE TEST TABLE

FUNCTION INPUTS: S1=S2=4.5V,S0=83=M=0V

MIL-M-38510/11C

INPUT OTHER INPUT OUTPUT OUTPUT
TEST UNDER | _ SAME BIT OTHER DATA INPUTS | yyppp | WAVEFORM
TEST |APPLY| APPLY | APPLY APPLY TEST
4,5V GND 4.5V GND
t _ —_ -
PLH2 Ai v None B, Remaining | Remaining Any Fi 1
B, C
tPHL2 A n
t _ _ -
PLH2 Bi Ai None Remaining | Remaining Any Fi 2
t A B, C,
PHL2
t — - -
PLH4 Ay None By None _Remaining P 1
t Xand B, C|
PHL4
t _ —
PLH4 B; A; None None Remaining P 2
i i - in
t Aand B, C,
PH14
t - - —
PLH6 Ay B; None None _Remaining G 1
t Aand B, C
PHL6 n
" . - - -
PLH6 B, None Ai None _Remaining G 2
t Aand B, C
PHLG n
t — —
PLH8 Ay None Bj Remaining | Remaining A=B 1
t B, C,
PHLS
t — —_
PLH8 B; Ay None | Remaining | Remaining A=B 2
B, C
'PHLS A » Cn
t
PLH10 C, None None _ ALl None Chid 1
tPHL10 Aand B
t - —_
PLH12 A B; None None _Remaining Cn+d 2
A
tPHL12 and B, Cp,
t - -
PLH12 B; None Ay None _Remaining Coia 1
tpHL12 Aand B, C

1/ InAj, Bjand Fi, i =0, 1, 2, or 3.

FIGURE 4. Waveforms for propagation delay time and test
circuit for device type 01 - Continued.
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LOGIC MODE TEST TABLE

FUNCTION INPUTS: S1=82=M=4,5V, S0=S83=0V

INPUT OTHER INPUT OTHER DATA INPUTS [OUTPUT OUTPUT
TEST UNDER SAME BIT UNDER | WAVEFORM
TEST | APPLY | APPLY | APPLY APPLY TEST
4,5V GND 4,5V GND
t — - -
PLH13 A4 Y None Bj None _Remaining Any Fi 1
tPHL13 A and B, C,
tpLH13 = = =
Bi None Ai None _Remaining Any Fj 1
Aand B, C
tPHL13 > *n

1 InAj, Biand Fj, i= 0, 1, 2, or 3.

FIGURE 4. Waveforms for propagation delay time and test

circuit for device type 01 - Continued,
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2.4V, MIN

INPUT
PULSE
GEN.
500
+5%
NOTES:

1. Input pulse charact

TEST
TABLE

oUTPUT
WAVEFORM

ZoyT =~ 50 ohms.

2. Load circuits on a given output are on
table III indicates "OUT" on that output.

Vee = § C
CC=5.0 V,MIN G Unty
» o 9

MIL-M-38510/11C

P Cntz Cpex

2 STATRTSL
O
E:

-

H———4

Cnty L__INoTE2) __
Cnex
L_—-:- """"" M
LOAD CIRCUITS 2,3,4 !
_— — AND 5 4 |
- ——J (SAME AS LOAD !
\ CIRCUIT |)_;
TEST CIRCUIT

—-lh:-—
)

ersitics: tpw = 200 +10% ms, PRR = 1 MHz, tg = t1 < 10 ns,

ly required where the specific test given in
Load circuits may otherwise be omitted.

3. CL = 50 pF including stray wiring and scope probe.
4, All diodes, 1N3064 or equivalent.

FIGURE 4. Waveforms for propagation delay time and test circuit for device type 02.
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Veco
(SEE NOTE 5)
]
I
| |
| |
|
| |
| DuT |
| |
I I
! !
[ |
RI12
CPI1 O
CP20
ce, MMM mnmnmrnrr
ce, Ui yuse
NOTES:
1. Rj = 5 ohms +5%.
2. R7 = 27 ohms +5%.
3. Rg thru Rg = Rg thru R11 = 220 ochms +5%.
4, Ri12 = 82 ohms +5%.
5. Ve shall be high enough to insure 5 V minimum at device terminals.
6. CP1 = 100 kHz +10%, duty cycle = 50% +10%, 3 V minimum at device terminals.
7. CP9 = 100 kHz +10%, duty cycle = 50% £10%, 3 V minimum at device terminals.

FIGURE 5. Test circuit for burn-in and life test for device type 01.
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Vec (SEE NOTE 4)

Vee P Chix cn+y Cn+z G GND

Gp 8 83 Pgp P} Pp P3 Gz Cp

R (3) [ (] 04y (@) (2{(i5)] (6)] (5)](I3)

cP,
R2
CP2 O
CPp SN
CPy LML Lo
NOTES:
R1 = Ry = 109 25%.
R3 = 4.79 +5%.

R4 thru Rg = 220Q +5%.

Vcc shall be high enough to insure 5 V minimum at device terminals.

CPj 100 kHz +10%, duty cycle, 50% +10%, 3 V minimum at device terminals.
CP2 50 kHz +10%, duty cycle, 50% +10%, 3 V minimum at device terminals.

[ I R S R

FIGURE 6. Test circuit for burn-in and life test for device type 02.
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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.

b. 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,

c. Percent defective allowable (PDA) - The PDA for class A devices shall be as
specified in MIL-M-38510. The PDA is specified as 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.

d. Constant acceleration test (Method 2001 of MIL-STD-883) for case outline J shall
be performed using test condition D or E.

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 of table I of Method 5005 of MIL-STD-883 shall be omitted.

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

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.
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:
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.
d. Constant acceleration test (Method 2001 of MIL-STD-883) for case outline J shall
be performed using test condition D or E.

4.4.4 Group D inspection. Group D inspection shall be in accordance with table IV,
Method 5005 of MIL-STD-883 and end point electrical parameters shall be as specified in table III.

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. A1l voltages given are referenced to the microcircuit ground
terminal. Currents given are conventional current and positive when flowing into the referenced
terminal.
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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 Packaging inspection. The sampling and inspection of the preservation-packaging,
packing and container marking shall be in accordance with the requirements of MIL-M-385i0,
except that the rough handling test shall not apply.

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
Government 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 qua11ty conformance inspection data
pertinent 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 qualifying activity, if applicable.

e. Requirements for packaging and packing.

f. Requirements for failure analysis (including required test condition 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 Tead 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.

i. Requirement for JAN marking.

6.4 Abbreviations, symbols, and definitions. The abbreviations, symbols, and definitions
used herein are defined in MIL-STD-1313, MIL-STD-1331, and as follows:

GND - = = = = = = = = = = = Electrical ground (common terminal)
iy, “cc e 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) and lead material and finish "C" (see 3.3). Longer lead lengths
and lead forming sh1l not affect the part number.
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6.6 Substitutability.
commercial device types:

Device type

MIL-M-38510/11C

Microcircuits covered by this specification will replace the following

Commercial type

01
01
ol
01
01
01

02
02
02
02

Custodians:
Army - EL
Navy - EC

Air Force - 17

Review activities:

54181
7181
54181
913
54181
54181

9342
54182
54182
54182

Army - MI, AR

Air Force - 11, 85, 19, 99
NASA - NA

DLA - ES

User activities:
Army - SM

Navy - CG, MC, AS, 0S, SH
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Circuit

b3

O O Ww>» Mmoo w

Company

Texas Instruments, Inc.
National Semiconductor, Corp.
Motorola, Inc.

Fairchild Semiconductor
Advanced Micro Devices, Inc.
Signetics Corp.

Fairchild Semiconductor
Texas Instruments, Inc.
Motorola, Inc.
Signetics Corp.

Preparing activity:
Air Force - 17

Agent:
DLA - ES

(Project 5962-0253)



