Vﬂ National
Semiconductor
54F/74F381

4-Bit Arithmetic Logic Unit

General Description

The 'F381 performs three arithmetic and three logic opera-
tions on two 4-bit words, A and B. Two additional select
input codes force the function outputs LOW or HIGH. Carry
propagate and generate outputs are provided for use with
the 'F182 carry lookahead generator for high-speed expan-
sion to longer word lengths. For ripple expansion, refer to
the 'F382 ALU data sheet.

Features

m Low input loading minimizes drive requirements

B Performs six arithmetic and logic functions

B Selectable LOW (clear) and HIGH (preset) functions

m Carry generate and propagate outputs for use with
carry lookahead generator

Ordering Code: see Section 5
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Unit Loading/Fan Out: see Section 2 for U.L. definitions

54F/74F

Pin Names Description u.L. Input lyy/ i

HIGH/LOW | Output lon/loL
Ag~Az A Operand inputs 1.0/3.0 |20 pA/—1.8mA
Bo-Bj3 B Operand Inputs 1.0/30 |20 pA/—1.8mA
Sg~S2 Function Select inputs 1.0/1.0 |20 pA/—0.6 mA
[of Carry Input 1.0/4.0 |20 pA/—2.4mA
G Carry Generate Output (Active LOW) 50/33.3 —1mA/20 mA
P Carry Propagate Output (Active LOW) | 50/33.3 —1 mA/20 mA
Fo~F3 Function Outputs 50/33.3 -1 mA/20 mA

Functional Description

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

HIGH 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

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

Function Select Table FIGURE 2. 16-Bit Delay Tabulation

Select Operation Path Segment Tov::ard c C:—u;plgvn
So 4 S2 nt 4
L L L Clear éi or Bito P ‘ 7.2ns 7.2ns
H L L B Minus A PitoCn + j(F182) 6.2ns 6.2ns
L H L AMinus B CntoF 8.1ns —
H H L APlus B ChorCn + 4,0VR — 8.0ns
Total Delay 21.5ns 21.4ns
L L H ASB
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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FIGURE 1. 16-Bit Lookahead Carry ALU Expansion
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Logic Diagram
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Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays.
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Truth Table
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Absolute Maximum Ratings Note 1)

Recommended Operating

If Military/Aerospace specified devices are required, Conditions
contact the National Semiconductor Sales Oftice/ ) .
Free Air Ambient Temperature
Distributors for avallability and specifications. Military —§5°Cto +125°C
Storage Temperature ~65°Cto +150°C Commercial 0°C to +70°C
Ambient Temperature under Bias —55°Cto +125°C  gypply Voltage
Junction Temperature under Bias ~55°Cto +175°C Military +45Vto +5.5V
Ve Pin Potential to Commercial +45Vio +55V
Ground Pin —0.5Vto +7.0V
Input Voltage (Note 2) —0.5Vto +7.0V
Input Current (Note 2) —~30mAto +5.0mA
Voltage Applied to Output
in HIGH State (with Vo = 0V)
Standard Qutput —0.5V to Voo
TRI-STATE® Output —-0.5Vto +5.5V
surrent Applied to Output
in LOW State (Max) twice the rated lo. (mA)
Mote 1: Absolute maximum ratings are values beyond which the device may
te damaged or have its useful life impaired. Functiona! operation under
tyese conditions is not imphed.
Mote 2: Either voitage limit or current limit is sufficient to protect inputs.
DC Electrical Characteristics
Symbol Parameter S4F/74F Units | Voo Conditions
Min Typ Max
ViH Input HIGH Voltage 20 \ Recognized as a HIGH Signal
ViL Input LOW Voitage 0.8 \ Recognized as a LOW Signal
Vep Input Clamp Diode Voltage -1.2 \ Min | Iy = —18mA
VoH Output HIGH 54F 10% Vg 25 loH = —1mA
Voltage 74F 10% V¢g 2.5 \' Min | IoH = —1mA
74F 5% Vo 2.7 lop = —1mA
Vou Output LOW 54F 10% Vg 0.5 v Min loL = 20 mA
Voltage 74F 10% Vo 0.5 loL = 20 mA
IiH Input HIGH Current 20 uA Max | Vi = 2.7V
IBvi Input HIGH Current ViN = 7.0V
Breakdown Test 100 pA Max
it Input LOW Current -0.6 mA Max | VN = 0.5V (Sp)
~2.4 mA Max | Vin = 0.5V (Ap, Bp, Cp)
los Output Short-Circuit Current -60 —150 mA Max | Voyr = 0V
IcEX Output HIGH Leakage Current 250 pA Max | Vout = Vco
lec Power Supply Current 59 89 mA Max
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AC Electrical Characteristics: see Section 2 for Wavetorms and Load Configurations

74F 54F T4F
Ta = +25°C
Ta: Vec = Mil Ta, Vo = Com Fig
Symbol Parameter Vee = +5.0V - - Units
CL = 50 pF CL = 50 pF CL = 50 pF No
Min Typ Max Min Max Min Max
tpLH Propagation Delay 25 8.1 12.0 25 13.0 ns 2-3
tPHL ChtoFj 2.5 5.7 8.0 25 9.0
teLH Propagation Delay 4.0 104 15.0 4.0 16.0 ns 2-3
tPHL Any AorBtoAny F 3.5 8.2 11.0 3.5 120
tpLH Propagation Delay 4.5 8.3 20.5 45 215 ns 23
tPHL Sito F; 4.0 8.2 15.0 4.0 16.0
tpLH Propagation Delay 35 6.4 10.0 3.5 11.0 ns 2_3
tPHL AjorBitoG 35 6.8 10.0 3.0 11.0
tpLH Propagation Delay 25 7.2 10.5 25 115 ns 2.3
tPHL AjorBijtoP 35 6.5 9.5 3.5 10.5
tpLH Propagation Delay 4.0 7.8 12.0 4.0 13.0 ns 2.9
tPHL SitoGorP 45 10.2 13.5 4.5 14.5
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