@ MOTOROLA Military 54F381

4-Bit Arithmetic
Logic Unit

ELECTRICALLY TESTED PER: ”Pa
MIL-M-38510/33803
The 54F381 performs three arithmetic and three logic operations on ”lllll

two 4-bit words, A and B. Two additional Select input codes force the
Function outputs to LOW or HIGH. Carry Propagate and Generate outputs

are provided for use with the 'F182 Carry Lookahead Generator for AVAILABLE AS:
high-speed expansion to longer word lengths. For ripple expansion, 1) JAN: JM38510/33803BXA
refer to the 'F382 ALU data sheet. 2) SMD: 5962-8671001
e Low Input Loading Minimizes Drive Requirements 3) 883: 54F381/BXAJC
o Performs Six Arithmetic and Logic Functions
X= E OUTLINE AS FOLLOWS:
¢ Selectable Low (Clear) and High (Preset) Functions %’}\%Mgg CEERDsw:% S
» Carry Generate and Propagate Outputs for use with Carry Lookahead CERFLAT: S
Generator LcC: 2

THE LETTER “M” APPEARS
BEFORE THE / ON LCC.
TEST CIRCUIT

27V 50V PIN ASSIGNMENTS
T DL FLATS LCC  BURN-N
FUNCT. 73203 737-02 756A-02 (COND.A)
Aq 1 1 1 vee
INPUTS By 2 2 2 Vee
VIN O— PER Ag 3 3 3 Voo
TABLE Bp 4 4 4 vee
Sp 5 5 5 Vee
Sq 6 6 6 vee
R2 CL S2 7 7 7 vee
(SEE NOTE 3) (SEE NOTE 2) Fo 8 8 8 OPEN
Fi 9 9 9 OPEN
GND 10 10 10 GND
= = = Fa il 1 1 OPEN
F3 12 12 12 OPEN
G 13 13 13 OPEN
P 14 14 14 OPEN
Cn 15 15 15 Voo
——>I tr |<— ——-’1 (i B3 6 16 16 Voo
30V v \ A3 17 17 17 vee
27v By 18 18 18 Ve
/ 5 A 19 19 19 vee
/ 15V \l Vee 20 20 20 Voo
ooV — A 03V | BURN-IN CONDITIONS:
Vee = 5.0 V MIN/6.O V MAX
NOTES:

1. Pulse generator has the following characteristics:
tr =1 <2.5 ns, PRR < 1.0 MHz, ZoyT =50 Q.
2. C| = 50 pF + 10% including scope probe, wiring and stray
capacitance, without package in test fixture.
3. R =499 Q * 5.0%.
4, Voltage measurements are to be made with respect to network
ground terminal.
Terminal conditions (pins not designated may be high >2.0 V,
low < 0.8V, or open).

o
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54F381

FUNCTIONAL DESCRIPTION

Signals applied to the Select inputs Sg-So determine the
mode of operation, as indicated in the Function Select Table.
An extensive listing of input and output levels is shown in the
Truth Table. The circuit performs the arithmetic functions for
either active-HIGH or active-LOW operands, with output
levels in the same convention. In the Subtract operating

operands, LOW for active-LOW operands) into the Cp, input of
the least significant package.

The Carry Generate (G) and Carry Propagate (P) outputs
supply input signals to the 'F182 carry lookahead generator for
expansion to longer word length, as shown in Figure 1. Note
that an 'F382 ALU is used for the most significant package.

modes, it is necessary to force a carry (HIGH for active-HIGH Typical delays for Figure 1 are given in Figure 2.

Figure 1. 16-Bit Lookahead Carry ALU Expansion
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OIN Cn st Cn gt Cn raas C",m Cnsa Cout
S S S s 1 OVR OVERFLOW
F G P F G P F G P F
foJ [*)
cscr iananilinnasllliana sl
Fo-F3 i Fa-F7 ‘L Fs-Fnl l Fi2F1s5
Go Po  Cpz Gy Py Chyy Gz P2 Cpyz
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Figure 2. 16-Bit Delay Tabulation
FUNCTION SELECT TABLE 9 y
Toward Output
Select Operation Path Segment F Cn + 4, Over
So S1 S» AjorBitoP 7.2ns 7.2ns
L L L Clear P1to Cp 4 g (F182) 6.2ns 6.2ns
’ ChtoF 8.1ns _
H L L B Minus A ChtoC over — 8.0ns
L H L |AMinusB n>n+d .
H H L APlus B Total Delay 215ns 21.4ns
L L H A®B
H L H A+B
L H H AB
H H H Preset

H = HIGH Voltage Level
L = LOW Voltage Level
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LOGIC DIAGRAM
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54F381

SWITCHING WAVEFORMS

Non-inverting Waveforms

VM VM
VIN
tPLH PHL
VM VM
Vout
Inverting Waveforms
M M
VIN
tPHL tPLH
Vout
VM M

VMm=15V

PRR < 1.0 MHz

tr=t<25ns

Input Amplitude (Base — Top) =0 — 3.0V
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54F381

TRUTH TABLE
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1 = HIGH Voltage Level

LOW Voltage Level
Immaterial
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X
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54F381

Symbol Parameter Limits Unit (UnlessTgf:':rm::"s);ecifi ed)
+25°C +125°C —-55°C
§tanc ters Subgroup 1 Subgroup 2 Subgroup 3
Min Max Min Max Min Max
Logical “1” Veec =45V, IgH=-1.0mA,
VoH Output Voltage 25 25 25 v VIN =2.0 Vor 0.8 V (all inputs).
Logical “0” Voo =4.5V,igL =20 mA,
VoL Output Voltage 05 05 05 v ViN=0.8Vor2.0V (all inputs).
v Input Clamping 42 v Voo =45V, iInN=-18mA,
IC Voitage i other inputs are open.
Logical “1” Vce=565V,Vig=27V,
liH Input Current 20 20 20 HA other inputs are open.
Logical “1” Vec =55V, VIHH=7.0V,
liHH Input Current 100 100 100 HA | Gther inputs are open.
Output Short Vce =55V, VIN=45V,
los Circuit Current —60 [-150 | -60 | -150 | -60 (~150 | mA |} o inputs are GND, VoyT =0 V.
; Ve =55V, VIN=4.5V (Sp, S1.Cp),
lop Diode Current 60 60 60 mA other inputs are GND, VoyT=2.5 V.
Logical “0” Ve =55V, VIN=05V(S),
lies) Input Current -0121-06 [ -012 | -06 | -012 ) -06 mA | other inputs are open.
Logical “0” Vec =55V, ViN=0.5V (A B, & Cp),
e Input Current -012| -24 | -012 | -24 | -012 [ -24 mA | other inputs are open.
Power Supply Vceo =5.5V, VN =4.5V (all inputs),
lcc Current Off 89 89 89 mA S =GND.
v Logical ™1" 20 20 2.0 vV |vec=45V
H Input Voltage : : . CC=a>V.
Logical "0” _
ViL Input Voltage 0.8 0.8 0.8 \ Vce=45V.
Subgroup 7 Subgroup 8A | Subgroup 8B
Functional Tests per Truth Table with Vcc = 4.5V,
(Repeat at), Voo =55V,
VINL=05V,VINH=25V.
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54F381

Test Condition

Symbol Parameter Limits Unit (Unless Otherwise Specified)

+25°C +125°C —-55°C

Static

parameters: Subgroup 9 | Subgroup 10 | Subgroup 11

Min Max Min Max Min Max

Propagation Delay
tPHL1 /Data-Output 25 8.0 2.5 12 25 12 ns |Veg =5.0V,CL =50pF R =499 Q.
ChtoFp

Propagation Delay
tPLH1 /Data-Output 25 12 25 15 25 15 ns |Vcc=5.0V,CL=50pF R =499 Q.
ChtoFp

Propagation Delay
tPHL2 /Data-Output 3.0 12.5 3.0 15 3.0 15 ns |[Vec=5.0V,CL=50pF R.=499 Q
AntoFp

Propagation Delay
tPLH2 /Data-Output 3.0 15 3.0 17 3.0 17 ns |Voc=5.0V,C=50pF R =499 Q
Anpto Fp

Propagation Delay
tPHL3 /Data-Output 3.0 125 3.0 16 3.0 16 ns |Vcc=5.0V,CL=50pF R =499 Q
Bpto Fpy

Propagation Delay
tPLH3 gData-l(:)utput 3.0 15 3.0 17 3.0 17 ns |Veoc=5.0V,Cp=50pF, R=499 Q.
ntoFn

Propagation Delay
tPHL4 /SData-Outpui 3.0 14 3.0 16 3.0 16 ns |Vcc=5.0V,C =50pF R =499 Q.
ntoFp

Propagation Delay
tPLH4 /SData-Output 3.0 20 3.0 21 3.0 21 ns |[Veg=5.0V,CL=50pF RL=499 Q
ntoFp

Propagation Delay
tPHLS /Data-Output 3.0 10 30 | 135 | 30 | 135 ns |Voe =50V, CL=50pF R =499Q
Anto G

Propagation Delay
tPLHS /:)ata-(@)utput 3.0 1.5 3.0 135 3.0 135 ns |Voc=5.0V,CL=50pF R =499 Q.
to

n

Propagation Delay
tPHLG /Data-Output 3.0 10 3.0 13.5 3.0 135 ns |Vce=5.0V,CL=50pF R =499 Q.
Bhto G

Propagation Delay
tPLH6 /Data-Output 3.0 11.5 35 13 35 13 ns |Voc=50V,CL=50pF R =499 Q
Bphto G

Propagation Delay
tPHL7 /Data-Output 3.0 9.5 3.0 125 3.0 125 ns |Voc=50V,Ci =50pF R =499 Q
AptoP

Propagation Delay
tPLH7 /Data-Output 2.0 11 2.0 14 2.0 14 ns |Voc=5.0V,CL=50pF R =499 Q.
AptoP
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54F381

_ . Test Condition
Symbol Parameter Limits Unit (Unless Otherwise Specified)
+25°C +125°C -55°C
gtatlc s Subgroup 9 | Subgroup 10 | Subgroup 11
Min Max | Min | Max Min Max
Propagation Delay
tPHLS /Data-Output 3.0 9.5 3.0 12.5 3.0 12.5 ns |Vcc=50V, C_=50pF R =493 Q.
BhtoP
Propagation Delay
tPLH8 /Data-Output 2.0 1 2.0 14 2.0 14 ns |Vcc=50V,CL=50pF R =499 Q.
BhtoP
Propagation Delay
tPHLO /Data-Output 3.0 13.5 3.0 18 3.0 18 ns [Vgoc=5.0V,CL=50pF R =499 Q.
Shto G
Propagation Delay
tPLHO /Data-Output 3.0 14 3.0 17 3.0 17 ns | Vcc =5.0V,CL=50pF R =499 Q.
Spto G
Propagation Delay
tPHL10 /Data-Output 3.0 135 3.0 18 3.0 18 ns |Vcc=5.0V,CL=50pF R =499 Q.
SphtoP
Propagation Delay
tPLH10 /SDa1a-9utput 3.0 14 3.0 16 3.0 16 ns Vcc=5.0V, C_=50pF, R =499 Q.
ntoP
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