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MILITARY SPECIFICATION

MICROCIRCUITS, DIGITAL, SCHOTTKY TTL,
ARITHMETIC LOGIC UNIT/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, Schottky TTL, arithmetic Togic unit/function generators. Two product
assurance classes and a choice of case outlines and lead finishes 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, and as
specifie erein.

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

Device type Circuit
01 4-bit arithmetic logic unit/function generator
02 Lookahead carry generator

1.2.2 Device class. The device class shall be the product assurance level as
defined in MIL-M-?ﬁSIO.

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

Outline letter Case outline (see MIL-M-38510, appendix c)
E D-2 (16-lead, 1/4" x 7/8"), dual-in-line package
F F.5 (16-1ead, 1/4" x 3/8"), flat package
J D-3 (24-lead, 1/2" x 1-1/4"), dual-in-Tine package
K F-6 (24-lead, 3/8" x 5/8"), flat package
VA F-8 (24-lead, 1/4" x 3/8"), flat package
1.3 Absolute maximum ratings:
Supply voltage range - - - - = - = - = = - - -0.5 V dc to +7.0 V dc
Input voltage range- - - - -~ - - - - - - - - -1.2 V dc at -18 mA to *5.5 V dc
Storage temperature range- - - - - - - - - -  -65°C to +150°C
Maximum power dissipation (Pp) 1/- - - - - -
Device type 01 - - - = - = = = - = = = = =~ 990 mW dc
Device type 02 - - - = - = = = = = = = - = 544 pW dc
Lead temperature (soldering, 10 seconds) - - +300 C

Thermal resistance, junction-to-case (8jc):

The thermal resistance shall be as specified

on figure C-6 in Appendix C of MIL-M-38510.
Junction temperature (Tg) 2/ - - - - - - - - *+175°C

1/ Must withstand the added Pp due to short circuit condition (e.g., IOS) at

one output for 5 seconds duration.
2/ Maximum junction temperature shall not be exceeded except for the allowable

short duration burn-in screening per method 5004 of MIL-STD-883.

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, (RBE-2), 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.
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1.4 Recommended operating conditions:

Supply voltage range (Vgcg) - - - - - - - - - 4.5 V dc minimum to 5.5 V dc
maximum
Minimum high-level input voltage (Viy) - - - 2.0 V dc
Maximum lTow-level input voltage (V L? 2/ - - 0.8 V dc
Normalized fanout (each output) 2} -
Logical low level- - - - - - - - - - =« - - 10 maximum
Logical high level - - - - - = - - - - - - 20 maximum .
Case operating temperature range {T¢)- - - - -55°C 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 solici-
tation, 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 conflict between the text of this
specification and the references cited herein, the text of this specification shall
take precedence.

3. REQUIREMENTS

3.1 Detail specification. 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
physicaT dimensions shall be as specified in MIL-M-38510 and herein.

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

3.2.2 Truth tables and logic equations. The truth tables and logic equations
shall be as specified on figure 2.

3.2.3 Logic diagrams. The logic diagrams shall be as specified on figure 3.

3.2.4 Schematic circuits. The schematic circuits shall be submitted to the
preparing activity prior to inclusion of a manufacturer's device in this specification
and shall be submitted to the qualifying activity as a prerequisite for qualification.
A11 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.

2/ VyL = 0.7 Ve 125°C.
3/ A fanout of 20 normalized loads is provided to facilitate connection of unused
inputs to used inputs.
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Electrical performance characteristics.

TABLE I.
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Py input

TABLE I. Electrical performance characteristics - Continued.
Test [ Symbol T Conditions 17 [ Device T Limits [ Unit

| | -55°C < Te < +125°C | type | |
I l | |"M7n T Max|
| I I | I |
I | | ! | ]

Low-level input current at |[Iy 5 IVeg = 5.5 V; Viy= 0.5V &/ | 02 | -1 | -2 [ mA
Cn input | | | ] | |
I I I | I |
I I [ | I I

Low-Tevel input current at 118 IVee = 5.5 V5 Vyy = 0.5V, | 02 1 -7 | <14 | mA
Gp input I [Cph = GND 4/ | | I |
| | | | I |
| I I I I I

Low-level input current at |lIy g [Vee = 5.5 Vs Viy=0.5V 4/ | 02 | -3 | -6 | mA
P, input | i | ! | |
I I | I | I
[ | | ! I |

High-level input current at [I1yj Ve = 5.5 V3 VN = 2.7V 5/ | o1 | i 50 | uA
M input | | | | | |
I | | | | |
| ! | 1 I |

High-level input current at [Iyyp>  IVgc = 5.5 V3 Viy = 2.7V 5/ | o1 | | 150 | uA
K or B input | | | | | I
| | | | | |
[ I I | | |

High-level input current at |Irys [Vec = 5.5 Vs Vyy = 2.7V 5/ | o1 | | 200 | uA
Sp or S3 input I | I | L
I | | | ! |
] I ! I ] I

High-level input current at |Ipya [Vec = 5.5 V5 Viy = 2.7 V5 5/ | 01 I | 200 | uA
S; or Sp input | }Eg BB By mss L
| | | | | ]

High-level input current at |lpys iVeg = 5.5 V; Vyy= 2.7V &/ | 01 | | 250 | uA
Cp input l I I | | |
| | I | I |
| I | I ! I

High-level input current at |Iryg IVee = 5.5 V3 Vyy = 5.5V 5/ I 01 I | 1 | mA
M input | | | | I |
| | | | | |
I | | ] I I

High-level input current at |Iyy; Vg = 5.5 V; Viy=5.5V 5/ [ o1 | | 1 | mA
K or B input [ | - | | | I
| I [ | | |
I I I I I I

High-level input current at |Iyyg [Vee = 5.5 V; Viy = 5.5V 5/ | 01 | ] 1 | mA
Sg or S3 input | I | ! I |
I | | I | I
I I I I I T

High-level input current at |Iyyg IVpe = 5.5 V; Vi = 5.5 V5 5§/ | 01 I I 1 |mA
51 or Sp input | }Eg By, By, By n 5.5V | o
! I ! ! I I

High-1evel input current at {Igy;9 Voo = 5.5 Vs Viy = 5.5V &/ | 01 | 1 1 | mA
Cp input | | | | [ |
I | | | | I
High-level input t at {I {V 5.5 V 7 : : ! 400 :

igh-Tevel input current a = 5. s Vin= 2.7 V3 02 uA
Gy input I IH; Icgc= 5.5V §/IN | | | |
| | | I | I
! | | | | |

High-level input current at =11H2 } = 2.7V } 02 } I 200 { .
| | [ I l |

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

| Test T Symbol | Tonditions 1/ [ Device | Limits
I | | -55°C ¢ Te < *125°C | type | |
| | | I | Min T Max |
| | | | | I |
| I ! | I I I
| High-level input current at lIy3 [Veg = 5.5 Vs Vin = 2.7 V3 | 02 I | 350 | wA
| Gy input I ICp = 5.5V 5/ I | | I
| | | | | | |
| ! I ! I I [
| High-level input current at 111Ha IVee = 5.5 V5 ViN = 2.7V 5/ | 02 | | 200 | wA
| Py input | | | ! | |
| | | | | | |
| | | | | | I
| High-level input current at |Irys Ve = 5.5 V; ViN = 2.7V 5/ | 02 | | 200 | wA
| B3 input | | | | | I
| | | I I | I
| I 1 | ! | |
| High-level input current at lItye Vg = 5.5 Vs Vi = 2.7V &/ | 02 I | 100 | wA
| P3 input | | | | l !
| I | | I | |
| | | | | 1 |
| High-level input current at lIjy7  IVec = 5.5 Vi VN = 2.7V 5/ | 02 | | 50 | wA
| Cp input | I | | | |
| | | | | I |
| hign- e e = 5 | R
igh-level input current at Ver = 5.5 V3 Vin = 2.7 V3 02 0| uA
| T, input RN PR | R
I | | | | | |
| | 1 i | | 1
| High-level input current at ITI1H9 Ve = 5.5 Vs Vi = 2.7V 5/ | 02 | | 150 | wA
| Pp input | | | | | |
| | | | | | |
1 i | | | | |
| High-level input current at lI1yip IVee = 5.5 V5 Viy = 5.5 V3 | 02 | 1 | mA
| Gy Tnput I ICq = 5.5V 5/ I | | |
| | I I | I |
| s | ; e | 1
High-level input current at Vepr = 5.5 V3 Viy = 5.5V 02 1 mA
| Py input [THILeCC g™y s I | I
| | | | | | I
| I I [ | ! |
| High-level input current at lI1y2 IVge = 5.5 Vs VIN = 5.5 V3 | 02 I | 1 | mA
| Gg | ICh = 5.5V 5/ | ! | I
| i | | I | I
| T [ ! T T T
| High-level input current at 1Iy33  IVcc = 5.5 V; Viy = 5.5V 5/ | 02 | ] 1 | mA
| Po input | | | | | |
I | | | | | |
| ] | ! 1 | |
| High-level input current at |Iyi4 IVee = 5.5 Vs VIn = 5.5 V3 I 02 | [ 1 1 mA
| G3 input ’ | ICph = GND 5/ A | | |
I | | | | | |
| [ I | | ! I
| High-level input current at lIyy3s5 Voo = 5.5 Vs ViN = 5.8V &/ | 02 | I 1 | mA
| P3 input 1 I | | |
| | | | | |
| ! I T T I
| High-1evel input current at lItyye IVoc = 5.5 Vi VIN = 5.5V 5/ | 02 | | 1 | mA
| Cp input | | | | | |
| | | I | | |
| I I I I I I
| High-level input current at IIyyj7 IV = 5.5 V5 Viy = 5.5 V3 | 02 I I 1 | mA
|l ) { }Cn = 5.5V 5/ } ! } }

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

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

Test T Symbol | Conditions 1/ [Device | Limits | Unit |
| | -55°C < T¢ ¢ *+1725°C | type | [ |
| | | |"™in T Max | |
| [ | | | | ‘

Propagation delay times, high-to-1ow level output: 9/ %

| | | [ | | |

Kj or Bj to P 1tpHLA IVec = 5.0 V. See figure 5 | o1 | 2 1 201ns |

diff mode l }d iff mode test table { } % ; }

= T | T T | T |

K; or Bj to G ltpys  IVec = 5.0V See figure 5 | o1 | 2 1 1#6lns |

sum mode { {'_um mode test table { } } } }

| | i | I | |

or Bj to G tPHLG \Vg$ 5.0 V. See figure'5 ‘ 01 ‘ 2 l 20 l ns \

diff mode | ld mode test table | | | | I

| | | | | | |

Cp to any Fp ltpu7  IVec = 5.0 V. See figure 5 | o1 | 2 | 161ns |

sum mode ‘ ll—ﬁm_ mode test table } % } } ll

| 1 | | | | |

Rj or By toA =B ltpyrg  IVgc = 5.0V See figure 5 | o1 | 21 361Ins |

diff mode } ldiff mode test table { } } { {

| | | ] | ] |

Cn to Cpeg ltpyo  IVgg = 5.0 V. See figure 5 | o1 | 2 1145 ns |

sum mode } }"u—n mode test table { } } } =

| | | | | | |

Cp to Cpeg ltpuLio IVeg = 5-0 V. See figure 5 | o1 | 2 l1451ns |

diff mode } }d iff mode test table { { { { |l

= T I I I I T |

Ki or Bj toCp+g ltpyryr Ve = 5.0V See figure 5 | o1 | 2 | 25!ns |

sum mode } }Tﬂ mode test table { - { ll || ll

| | | | | | |

K‘i or Bj toCpes ltpyr12 Ve = 5.0V See figure 5 I o1 | 21 291ns |

FiFF mode { }d'ff mode test table { { } { ‘

| | I I [ | |

K; or By toany F ItpuL1z IVec = 5-0 V. See figure 5 I ot | 2 1 281ns |

1ogic mode } }'Iogu: mode test table { | | | {
] | I

|

Propagation delay times, 1ow-to-high level output: 9/ |

|

~ = | T | | | T I

Fi or Bj toany F ltpin1  IVec = 5-0 V. See figure 5 | o1 1 2 | 23|ns |

Sum mode } }’ur'n mode test table { { { ‘ ll

1 | | I | | |

K; or By toany F ItpLu2 v cC = 5.0V See figure 5 | o1 | 2 | 26ins |

diff mode { : ff mode test table } } { { :

| | | | | | |

K; or Bj to P ltpiyz  IVec = 5.0V See figure 5 i o1 | 2 | 161ns |

sum mode } }Ti'n mode test table } } { } {

See footnotes at end of table I.
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Gy, Gy, or GE to
Cpevs Cpaxs Cpez

TABLE I. Electrical performance characteristics - Continued.
Test [ Symbol T Conditions 1/ | Device | Limits T Unit
| I -55°C ¢« Tg < +175°C | type | |

| [ | | Min ax | |
| [ | ! | | II
Propagation delay times, 1ow-to-high level output: 9/ Il
| ] | | | | |
Ki or Bj to P I tpLHa IVce = 5.0 V See figure o1 | 2 | 201 ns |
&TTF mode { } ff mode test table } { } { }
| | I | | | |
K orB; toG ItpLH5 Ve = 5.0 V. See figure I o1 L 2 1 161ns |
sum mode I }Tn mode test table { I l } ll
_ [ [ I I [ I |
Kj or Bj to G ItpLe  |Veg = 5.0 V. See figure | o1 | 2 | 20| nns |
diff mode l }_f mode test table : : : { II
| | | | I | !
C, toany F Itpy7  IVge = 5.0 V. See figure | o1 | 2 [ 161ns |
Sum mode } {_um mode test table II { ; || i
[ T | | T I I
Aj or Bj to A =B Itpryg  IVgc = 5.0 V. See figure | o1 | 2 | 291ns |
diff mode : { f mode test table : |l } { }
| [ T [ [ [ |
Ch to Cpeg ItptHg  IVoc = 5.0 V. See figure | o1 | 2 |145]|nns |
sum mode } {'T;ri mode test table I } : } II
| | | | I | |
Cph to Cpeg ltpLHio Voo = 5.0 V. See figure | 01 | 2 |145 1| nns |
diff mode { }—T mode test table { { { { {
| | { i I | [
K; or By to Cpseg ltpry11  IVgc = 5.0 V. See figure | o1 | 2 | 251 nns |
sum mode { I_uﬁl mode test table : I { Il =
| | ] I | | |

K; or Bj toCp+g tpLHiz  IVec = 5.0 V. See figure | 01 | 2 | 29]ns
diff mode : I iff mode test table { { : : :
| | | | i | I
K; or By toany F [tpLH1z |V C = 5.0V See figure Il o1 1 2 | 261ns |
1ogic mode : ; ic mode test table { { ; } }
|
Propagation delay times, high-to-l1ow level output: 10/ |
[
| | | | | | |
Cph to Cpexs Cp+ys ItpuL1 IVCE = 5, 0 ' Fb, Pi, Po I 02 | 2 |14.51 ns |
Cn+z l |= N = 2.7V | | | l |
| | | | | | [
Po, 71, or P | | o Py, F | L2 ] 10ns |

0s P1s or Pa, to tpHL2 Voo = 5.0 V; Py, » P2 02 2 111 ns
Crys Cneys bosz | - ks ¢, &5 028y | I |
| | { 2 ] 1l |

tpHL3 02 11 ] ns
] | | | | | |
| | | | I | |

;CC = 5.0 V; Cp, Pp, Py,
2 = GND, Gj = 2.7V 1l

See footnotes at end of table I.
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|
|
|
!
|

TABLE I. Electrical performance characteristics - Continued.
Test [~ Symbol | Tonditions 17 T Device | Limits 1 Unit l
| | _55°C <Te < +175°C | type |
| | ll {—MTn Max {
| [
“Propagation deTay times, high-to-Tow Tevel output: 10/ |l
R T . o 17 s
1s P2s Or P3 to tpHLA Vee = 5.0 V; Py = GND; 11/ 02 14.5 | ns
I ICps Gy, Gp, G3 = 2.7V | | | I |
| | | | ] | |
AT ACR N PR T e e |
,_G1, Gp, or G3 tPHLS Vec = 5.0 V5 Gy = 2.7 V3 11/ 02 14,5 | ns
£9'G | PS¢ 35, Py - GhD | I |
| | | | i | |
| | ] | | ! |
Fo,_rl, Fz, or P'3 ‘tPHLG l]y1 = _GND ll/, Vee 5.0V | 02 | 2 | 141 ns |
to P | ICpy Gj = 2.7V l l | | |
| | | | | |
Propagation delay times, 1ow-to-high level output: 10/ }
| | | | 1 | |
Cp to Cpxs Cptys 1tpLH1 IVee = 5.0 V3 Po, P1, P2 i 02 | 2 | 141lns |
Cn+Z l |= GND; G-i = - ‘ l | I l
| | | | | | !
o e
Pg, P1, or Py to [tpLH2 IVee= 5.0 V5 Cp, Gi = 2.7 | 02 2 11 | ns
Cn+Xs CptYs %n+z % }V Pos Py, P2 GNB 11/ || } { { =
1 | ! | | ! |
Eo, Gl’ or GZ to ‘tPLH3 |!cc = 5.0V; Cp, p-o, Fl, | 02 1 2 1 111 ns |
Ch+s Ch+Ys Ch+z { }Pz GND; G = 2.7V L]_._/ % { : } }
5L, By or Py, to G i l T, € l L s s |
P1, Pg, oOr P3, to tpLH4 Voo = 5.0V; Cps , . 02 .51 ns
RIS NS Y | R
| [ | | | | |
Ty, G, G G { l Py, Py, P Il 02 { 2 111 5 : {
0, 61, G2, or &3 tpLHS Veg = 5. 0 V3 23 73 51 ns
£0'G | 1<CEw0; 8y = 2.V ‘i | I |
| | | | | | |
] | | | | | |
Py,_P1, P2, or P3 1tpLH6 IVeg = 5.0 V5 Py = GND 11/ i 02 1| 2 | 101ns
to P l }Cn Gj = 2. V } } } : II

|
|
|
|
|
|
|
|
|
|
|
|
I
I
|
|
|
I
|
|
I
|
|
|
|
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|

1/ Condition of inputs specified in table II1I.

2/ Vi =0.7V & at

3/ VoL(max) = 0.45V

4/ A1l unspecified inputs at 5.5 V.

125°C.
dc at 125°C.

5/ A1l unspecified inputs at 0 V.

6/  Not more than one output shoutd be shorted at a time.

7/ S-i ]

M, Ki at 4.5 V; all other inputs grounded; outputs open.

8/ Si, M at 4.5 V; all other inputs grounded; outputs open.
7 i

9/ InKjand By, 1=
10/ InGjandPj, i =

11/ If not under test.

0, 1, 2, or 3.

0, 1, 2, or 3.
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3 Lead material and finish. The lead material and finish shall be in accordance

with MIL-M-38510 and 6.4 herein.

3.
elec
full

3.
devi

4 Electrical performance characteristics. Unless otherwise specified, the
triCal performance characteristics are specified in table I, and apply over the
recommended case operating temperature range.

5 Electrical test requirements. The electrical test requirements for each
ce class shall be the subgroups specified in table I1. The electrical tests for

each subgroup are described in table III.

3.

3.
shal

6 Marking. Marking shall be in accordance with MIL-M-38510.

7 Microcircuit group assignment. The devices covered by this specification
1 be in microcircuft group number 11 (see MIL-M-38510, appendix E).

TABLE II. Electrical test requirements.

Subgroups (see table III)
MIL-STD-883 test requirement ‘

Class S devices Class B devices

parameters (method 5005)

| |
|
| !
| |
T T ]
Interim electrical parameters I 1 I 1 |
{pre burn-in) (method 5004) | ! }
| |
Final electrical test parameters VI*xy 2, 3, 7,9, T I¥, 72,3, 7, 9 |
(method 5004) } 10, 11 ‘ :
Group K test requirements 1, 2, 3, 7, 8, 1,2, 3,7, 9, 10, |
(method 5005) ; 9, 10, 11 ; 11 {
Group B Test requirements 1,2, 3,78 ] N7K I
{method 5005) subgroup 5 I 9, 10, 11 ‘ :
Group C end-point electrical T N7K | T, 2, 3 |
parameters (method 5005) | ; ,
|
Additional electrical subgroups for I N/7K | None |
group C periodic inspections [ [ :
| |
Group U end-point electrical I T, 72,3 T T, 2, 3
! |
| | !

4.
4,

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

1 Sampling and inspection. Sampling and inspection procedures shall be in

accordance with MNIL-M-3385T0 and methods 5005 and 5007, as applicable, of MIL-STD-883,
except as modified herein.

4.

2 Qualification inspection. Qualification inspection shall be in accordance

with MIL-M-38510. TInspections 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 through

4.4,

4,
and

4).

3 Screening. Screening shall be in accordance with method 5004 of MIL-STD-883,
sha e conducted on all devices prior to qualification and quality conformance

inspection. The following additional criteria shall apply:

a. Burn-in (method 1015 of MIL-STD-883).

(1) Test condition D, using the circuit shown on figure 4, or equivalent.
{2) Tp = +125°C, minimum.

10
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Pin designations

Designation Pin nos. Function Cases J, K, and Z
A3,A2,A1,A0 | 19,21,23,2 | Word A inputs
INglkJTS OUTE’UTS
B3, B2, B1, Bo | 18,20,22,1 | Word B inputs Vec T 61 K2 62 AL B3 G Cnea B A8 F3
24 123 J22| let] Jedl_liol |18 7L 161 {15 a4l
83, 82,81, S0 3,4,5,6 Function-sclect 3
Inputs [TTTTTTTT]
Al BI A2 B2 A3 B3 § Cn+aP A=
Cn 7 Tav. carry input Al Bl A2 B2 A3 83 G CnsdP A=B
M 8 Mode control input -5 80 F3
¥3,F2, F1,F0 | 13,11, 10,9 | Funltion outputs RO S3 S2 SI So Cn M _FO Fi F2
A=B 14 Comparator output ] l I ] l I [ I I I
— HeeHsHaMsie 7 te 1o 1o 12
4 15 Carry propagate — — — — — OGOND
output BO A0 g3 s2 51 so cn M FO FIT2
INPUTS OUTPUTS
Ch+ida 16 Inv, carry output
G 17 Carry generate
output
vVee 24 Supply voltage
GND 12 Ground

Device type 01

Pin designations Cases E and F

Designation Pin nos. Function

Vee P2 G2 Cn Cn#xCnty G Cniz

Cn 13 |Carry input s L5 a2 ol e

Go,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+2z 12,11, 9 |Carry output

G 10 Carry generate " 2 sHaH5[6 7H 8
output R s
— G, P, Gp Po Gz P3 P GND
P ki Carry propagate
output

Device type 02

FIGURE 1. Terminal connections and pin designations.

1




MIL-M-38510/78A

Y
~

INPUTS
1Loal g
_ ApBo A By A8, AgBy
'u_) CN“-C CN
>
Q.
=z
- — M
FO-F:l Fz?‘:s AZB Cn*4 E E
JI1TT Y 0T,
v
OUTPUTS
Active high data 3/
Selection M=H M = L; Arithmetic operations
53595150 Logic Ch=0 Ch=1
functions c'_n= 1=H Ch=0=1L
olLLLL F=A F=A F=Aplusl
1|LLLH F=A+B | F=A+B F=(A+ B)plus 1
2|LLHL F = AB F=A+ B F=( + B)plus 1
3ILLHH F=0 [ F = minus' 1 (2's compl) F = zero
4| LHLL F = AB F = A plus AB F=Aplus ABplus 1
5( LHLH F=3B F=(A + B)plus AB F=(A+ B)plus ABplus 1
6l LHHL F=A®B F = A minus B minus 1 F = A minus B
TILHHH 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=Aplus B F = A,plus Bplus 1
10/HLHL F=B F=(A + B)plus AB F= (A + B)plus AB plus 1
11|HLHH F = AB F = AB minus 1 F = AB
12/|HHLL F=1 F = A plus A 1/ F = A plus A plus 1
13|HHLH F=A+B F=(A+ B)plus A F=(A + B)plus A plus 1
14|HHHL F=A+B F=(A+ BplusA F=(A + B)plus A plus 1
15 HHHH F=A F = A minus 1 F=A

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.,
S3S2S1S0 are at logical levels LHHL respectively) and the following expressions are valid:

Active high data

When Cp, is high and Cp4 4 is high, then A < B
When Cp is low and Cp4 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

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

FIGURE 2, Truth tables and logic equations for device type Ol.
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INPUTS
== __A_ — - = V
AO 80 Al Bl Az B2 A383
AL AL AL b
Ag Bp A, B A8 A3B3
g — S~
]
[N
z
—_— M
Fo F| FoFy AzB Cneg G P
Fo R FpFs 6 P
OQUTPUTS
Active low data §/
Selection M=H M = L; Arithmetic operations
SaS9S¢S Logic
35291 og
0 functions Ch=0=1L Ch=1=H
LLLL F=A F = A minus 1 F=A
LLLH F = AB F = AB minus 1 F = AB
LLHL F=A+B F = AB minus 1 F = AB
LLHH F=1 F = minus 1 (2's compl) F = zero
LHLL F=A+B F = A plus (A + B) F = A plus (A + B) plus 1
LHLH F=8B F = ABplus (A + B) F = ABplus (A + B) plus 1
LHHL F=A®B F = A minus B minus 1 F = A minus B
LHHH F=A+ B F=A+ B F=(A + B)plus 1
HLLL F = AB F=Aplus (A + B) F=Aplus (A + B)plus 1
HLLH F=A@®B F = Aplus B F = A plus B plus 1
HLHL F=B F = ABplus (A + B) F= ABplus (A + B) plus 1
HLHH F=A+ B F=A+ B F=(A+ B)plus 1l
HHLL F=0 F=AplusA 1/ F=AplusAplusl
HHLH F - AB F = AB plus A F - AB plus A plus 1
HHHL F=AB F=Al-3'plusA F = AB plus A plus 1
HHHH F=A F=A F=Aplusl

4/ This device (ALU) can

Active low data

When Cp is low and Cp4+ 4 is low,
When Cp, is high and Cp. 4 is low,
When Cy, is low and Cp, 4 is high,
When Cp, 18 high and Cn+ 4 is high,

then A <B
then A <B
then A > B
then A > B

be used as a comparator when placed in the subtract mode (i.e.,
and the following expressions are valid:

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

FIGURE 2.

Truth tables and logic equations for device type 0l - Continued.
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N
+
=
o
>
+
s
o
=
Az =
O
o T4 B A M A
8 T A XX
& MM X 3 A XX X X A A X IE X
o) TG IR 3 X T IR I XA XK
0
21 & R RS | - R R P R R R
il
) E P RS E R S e
o | T K A XTI XX X
(G| m R KX T R X IR R K A M T X XX A
G MR RT K A X X XK XM X
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High voltage level
Low voltage level

Don't care

H
L
X

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

FIGURE 2.
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DEVICE TYPE 01

i

iy
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3 —1_J/ C *4
°?§4~4>> g F C n
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- ] 3 3./
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IJ .14
m

4F{ﬂ~'E3' 4Fc*;;g'
v
-
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X
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=
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FIGURE 3. Logic diagrams.
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DEVICE TYPE 02

|

(2]}

S[suie

Cn+z

Cn+y

Cn+x

§a

FIGURE 3. Logic diagrams - Continued.
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Veco
(SEE NOTE 5)

ouTt

-——— o — — — o —— o a— —t

] 12
- -
R
ANV
RI2
cP1 O
CP20
CPZ

ch LM UUUrUUue

NOTES:

1. Rj = 5 ohms +5%.

R7 = 27 chms 5%,

Rg thru Rg = Rg thru R11 = 180 ohms £5%.

R12 = 82 ohms +5%.

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

CP) = 100 kHz +10%, duty cycle = 50% +10%, 3 V minimum at device terminals.
CP3 = 100 kHz +10%, duty cycle = 50% +10%, 3 V minimum at device terminals.

QO.U\#&’N

FIGURE 4. Test circuit for burn-in and 1ife test for device type Ol.
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Vee (SEE NOTE 4)

Ry Ry 3 Ry IR IRy 3Rg

..J

(e) | (T) (12) )] 9] (0 (e)

Vce P Chex cn+y Cntz (¢} GND

Gg 8; O3 Po P P2 P3 Gy Cn

R2
CP2 0—AA-
CPg JuUruuuoounuuung
CPy M J LS LI
NOTES:
1. Rl = R2 = ].OQ *5%.
2. R3 = 4.79 *5%.
3. Ry thru Rg = 1800 *5%.
4. Vec shall be high enough to insure 5 ¥V minimum at device terminals.
5. CP{ = 100 kHz #10%, duty cycle, 50% £10%, 3 V minimum at device terminails.
6. CPp = 50 kHz #10%, duty cycle, 50% #10%, 3 V minimum at device terminals.

FIGURE 4. Test circuit for burn-in and life test for device type 02 - Continued.
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Vee = 5.0V MIN QYRS |
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2.7 MIN EIElclmlm (L3 ;‘!0
™, $909990
- ™= = & 2800
= | % S
48 c ! T |
L__ 83 ¢ [ SEE X |
PULSE 'rséeszr 23 M_% | |NOTED) : SEE
GEN TABLES kg E: ] €250 PF I NOTE 4
— MIN
(NOTE 1) %: Eé | 1. (séE L
50 Aseid I =noTE 2) = |
A0 [LOAD_CIRCUIT V'
M — — e ——
L L_ Ch LOAD CIRCUITS 2,3,
L - T 4,5,6,AND 7 |
- — SAME AS
) | LoD CiRcurT ! _ |
=== |
|
| Sr =280Q £6% |
| |
\ € =50 PF MIN |
| Lsee note2) |
e e —
(=== == ——3.0v
2.7V
INPUT 1.5v %!
WAVEFORM : 0.7V
P oV
—d tpLH et
0 = i VOH
OUTPUT ! 1.5V | 1.5V
WAVEFORM 2 ! | ]
] ! ————- VoL
=l tPHL ft— :
 1PLH ez ' ———— Vou
]
OUTPUT i L5V : 1.5V
WAVEFORM | ! i
b 1 VoL
—»{ TPHL :4—
NOTES:
1. The input pulse has the following characteristics: PRR <1 MHz, t, =

2.
3.
4

FIGURE 5.

tf <2.5 ns, Zgyr w 50q.

C_L Tncludes probe and jig capacitance.

A11 diodes are IN3064 or equivalent.

Load circuit is required on a given output only where table III indicates
"QUT" on that output. Load circuits may otherwise be omitted.

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

FUNCTION INPUTS: SO =S3 =27V, S1 =S82=M=0YV
INPUT OTHER INPUT arie - R, ouTPUT
TEST UNDER | _ SAME BIT OTHER DATA INPUTS | \ynppp | OUTPUT
TEST APPLY| APPLY APPLY ADPPLY TEST WAVEFORM
27V GND 27V GND
t -1/ - -
PLH1 Aiﬂl-’ Ri None Remaining C" Any Fj 1
tpHLI Aand B
t - - -
PLH1 Bi Ai None Remaining Cn Any Fj 1
i 3
tpHLI A and |
t — —_ —
PLH3 Ai Bi None None Remaining P 1
tPHL3 A and B, C,
t - —_ —
PLH3 B.l Ai None None _Remaining P 1
tPHL3 A and B, C,
t — — —
PLH5 Ay None B; Remaining | Remaining G 1
A, C
tPHLS B n
t — - —
PLHS Bi None Ay Remaining | Remaining G 1
A, C
tPHLS B * Tn
t -
PLHT c, | Nome | None All All Any F; 1
A B
tPHLY
t
PLHY Cn None None All All Cn+ 4 1
- A B
'PHLY
t — —
PLH11 A None B, Remaining | Remaining C 2
i i = = n+4
t B Aand C
PHL11 n
t —
PLH11 Ei None Ai Remaining | Remaining Cn+4 2
B Aand C
tpHL11 n

1/ InA4, Bjand Fy, 1= 0, 1, 2,

or 3.

FIGURE 5. Waveforms for propagation delay time and test circuit

Tor device type UL - Continued.
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DIFF MODE TEST TABLE

FUNCTION INPUTS: S1 =S2 =27V, SO =S3=M=0V
INPUT OTHER INPUT | — ouTPUT OUTPUT
TEST UNDER | SAME BIT OTHER DATA INPUTS | yjyppp | WAVEFORM
TEST APPLY[ APPLY ADPPLY APPLY TEST
2.7V GND 27V GND
t - _ —
PLH2 Ai v None 3, Remaining | Remaining Any Fi 1
tPHL2 A B, Cy
t — — -
PLH2 B, A.l None Remaining Remaining Any Fj 2
A B, C
tPHL2 n
t _ _ —
PLH4 A None By None _Remaining P 1
tPHL4 A and B, C
t - — -
PLH4 By Ay None None Remaining P 2
Aand B, C
tPHLA4 th n
t - - —
PLHS6 A Bj None None _Remaining G 1
A and B, C
tPHL6 and B, *n
t — - —
PLI6 Bi None Ai None _Remaining G 2
Aand B, C
tPHLG nd B, €,
t - —
PLH8 Ay None Bj Remaining Remaining A=8B 1
A B, C
tPHL8 n
t — —
PLH8 B, Ay None | Remaining { Remaining A=B 2
A B, C
tpHL8 n
t
PLH10 Ch None None _ ALl _ None Chid 1
t A and B
PHL10
t - —
PLH12 A B; None None _Remaining Chid 2
t A and B, Cj
PHLI12
tpLHI12 B. None A, None Remaining C .4 1
i i - = n+
t A and B, Cn
PHL12

1/ WA, Bjand Fj, 1=0, 1, 2, or3.

FIGURE 5. Waveforms for propagation delay time and test circuit

For device type 01 - Continued.
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LOGIC MODE TEST TABLE
FUNCTION INPUTS: S1 =S2 =M=2.7V,S0=S3=01V

INPUT OTHER INPUT OTHER DATA INPUTS {OUTPUT OuUTPUT
TEST UNDER SAME BIT UNDER | WAVEFORM
TEST | APPLY | APPLY | APPLY APPLY TEST
27V GND 2.7V GND
tpLH13 A v None B; None _Remaining Any Fi 1
t A and B, C
PHL13
t — - -
PLH13 B, None A, None Remaining Any Fj 1
1 1 -— —
t A and B, C,
PHL13

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

FIGURE 5. Waveforms for propagation delay time and test circuit
Tor device type OI - Continued.
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2.T v, MIN P _Cn+z Cnex
Vec=5.0 vV MIN G Cny
0 ? 0 0 ?
[ -
r ————— 0,
2 B | X RL=280802 5%}
&5 P { !
= NOTE 3
INPUT TEST ggz 6 p——e ' L=50pF) "
PULSE | TABLE 2 d VT (NotE2) |
GEN. m GJ ntz | = T \
500) 5 ¢ | = LOAD CIRCU .
g é"g nty L__{NTES) __
o,
+5% Chex
Cn fommm————-= A
'LOAD CIRCUITS 2,3,4 !
= L _] < — AND s Y
J (SAME AS LDAD 1
L___ﬁ'_ CIRCUIT |)__;
TEST CIRCUIT
.y
| 3.0V
INPUT 267vv 2,;’,, \\,/
ll . A
WAVEFORM o Lo Ty ov

—» bpLH [ |<—"'

v
- 5 OH
NON-INVERTING L5V N 1.5V
VoL
OUTPUT P Y
WAVEFORMS —» UPHL
VoH
NVERTING 1.5V 5V
INV K
L £ G ¢ VoL
—»itpLn
— b, PHL f—

NOTES:

1. The input pulse has the following characteristics: PRR < 1 MHz, t = t, < 2.5 ns,
Loy =~ 508.

2. CL includes probe and jig capacitance.

3. A1l diodes are 1N3064 or equivalent.
4. Load circuit is required on a given output only where table III indicates 'OUT" on
that output. Load circuits may otherwise be omitted.

FIGURE 5. Waveforms for propagation delay time and test circuit
TOF device fy_Epe Ug' = Tontinued.
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|Same tests, terminal conditions, and 1imits as subgroup

1/ Tests shall be performed in sequence.

y a summary of attributes data {s required.
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- Continued.
, L < 0.8V, or open).

beH > 2.0V

Group A inspection for device type 02

TABLE III.
Terminal conditions {pins not designated may

1 1

|Test 1imits

| Measured
| terminal

16

14

1

T

1
| MIL- |Cases |
|STD-883|E,F
imethod | Test |
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| Subgroup

| Min | Max |
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=

18

—
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|
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"

| pb to
| Cpsy

MIL-M-38510/78A

| Py to
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" 1P to
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8
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b e e pm e

e R et
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b e o o e e
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See footnotes at end of device type 02.
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b. Interim and final electrical test parameters shall be as specified in table
11, except interim electrical parameters test prior to burn-in is optional
at the discretion of the manufacturer.

c. The percent defective allowable (PDA) shall be as specified in MIL-M-38510.
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,

and D inspections (see 4.4.1 through 4.4.4).

4.4.1 Group A inspection. Group A inspection shall be in accordance with table 1
of method SUUE of MIE-STD-§83 and as follows:

a. Electrical test requirements shall be as specified in table Il herein.

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 Il
of method SUUE of MIL-31D-883.

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

a. End-point electrical parameters shall be as specified in table Il herein.
b. Steady state life test (method 1005 of MIL-STD-883) conditions:
(1) Test condition D, using the circuit shown on figure 4, or equivalent.

(2) Tp = +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 SGUE of MIL-S1D-883. End-point electrical tests shall be as specified 1n
table 11 herein.

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

4.5.1 Voltage and current. A1l voltages given are referenced to the microcircuit
ground terminal. Currents given are conventional and positive when flowing into the

referenced terminal.

5. PACKAGING

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

6. NOTES

6.1 Intended use. Microcircuits conforming to this specification are intended for
originaT equipment design applications and logisitic 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 1ot to be supplied with each ship-
ment by the device manufacturer, if applicable.

c. Requirements for certificate of compliance, if applicable.
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d. Requirements for notification of change of product or process to the
contracting 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 shall not apply to direct purchase
by or direct shipment to the Government.

h. Requirements for "JAN" marking.

6.3 Abbreviations, symbols, and definitions. The abbreviations, symbols, and
definitTons used herein are defined in MIL-M-38510, MIL-STD-1331, and as follows:

GND - - - - - - - « o - - - - oo Ground zero voltage potential.
VIN = = = = = = = = = = = = « - - Voltage level at an input terminal.
IIN - - = = = = = = = = = = - - - Current flowing into an input terminal.

6.4 Logistic support. Lead materials and finishes (see 3.3) are interchangeable.
Unless otherwise specified, microcircuits acquired for Government logistic support
will be acquired 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.

6.5 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 tempera-
ture 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 545181
02 545182

6.6 Manufacturers' designations. Manufacturers' circuits which form a part of
this specification are designated with an "X" as shown in table IV herein.

TABLE IV. Manufacturers' designations.

| [ |
| | Circuits |
| Device | |
| type | T |
| | A | B |
[ ! | |
| | I |
| ]| Texas Instruments | Signetics |
| | | Corp. |
[ [ [ |
| 01 | X | X |
| | | [
| | T [
| 02 | X | |
I | | !
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Custodians:
Army - ER
Navy - EC
Air Force - 17

Review activities:
Army - AR, MI
Navy - 0S, SH, TD
Air Force - 11, 19, 85, 99
DLA - ES

User activities:
Army - SM
Navy - AS, CG, MC

Agent:
DLA - ES
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