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TABLE 9-1
Function Table for Arithmetic Circuit

Select Input

S1 S0 Y

0 0 all 0s  (transfer)  (increment)
0 1 B (add)

  01 (subtract)
1 1 all 1s  (decrement) (transfer)

G A Y Cin1 1( )=

Cin 0= Cin 1=

G A G A 1
G A B G A B 1

B G A B G A B 1
G A 1 G A
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(a) Truth table 
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(b) Function table
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TABLE 9-2
Function Table for ALU

Operation Select

S2 S1 S0 Cin Operation Function

T0000 ransfer A
0 0 0 1 Increment A
0 0 1 0 Addition
0 0 1 1 Add with carry input of 1
0 1 0 0 A plus 1s complement of B
0 1 0 1 Subtraction
0 1 1 0 Decrement A

T1110 ransfer A
1 X DNA00
1 X RO10
1 X ROX01
1 X )tnemelpmoc s1( TON11

G A
G A 1
G A B
G A B 1

G A B
G A B 1
G A 1
G A
G A B∧
G A B∨
G A B

G A
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TABLE 9-3
Function Table for 4-Bit Barrel Shifter

tuptuOtceleS

S1 S0 Y3 Y2 Y1 Y0 Operation

0 0 D3 D2 D1 D0 No rotation
0 1 D2 D1 D0 D3 Rotate one position
1 0 D1 D0 D3 D2 Rotate two positions
1 1 D0 D3 D2 D1 Rotate three positions
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TABLE 9-4
G Select, H Select, and MF Select Codes Defined 
in Terms of FS Codes

FS(3:0)
MF
Select

G
Select(3:0)

H
Select(3:0) Microoperation

0 0 0 0 0 0 0 0 0 XX
0 0 0 1 0 0 0 0 1 XX
0 0 1 0 0 0 0 1 0 XX
0 0 1 1 0 0 0 1 1 XX
0 1 0 0 0 0 1 0 0 XX
0 1 0 1 0 0 1 0 1 XX
0 1 1 0 0 0 1 1 0 XX
0 1 1 1 0 0 1 1 1 XX
1 0 0 0 0 1 X0 0 XX
1 0 0 1 0 1 X0 1 XX
1 0 1 0 0 1 X1 0 XX
1 0 1 1 0 1 X1 1 XX
1 1 0 0 1 XXXX 0 0
1 1 0 1 1 XXXX 0 1
1 1 1 0 1 XXXX 1 0

F A
F A 1
F A B
F A B 1
F A B
F A B 1
F A 1
F A
F A B∧
F A B∨
F A B
F A
F B
F sr B
F sl B
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(b) Control word
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TABLE 9-5
Encoding of Control Word for the Datapath

DA, AA, BA MB FS MD RW

Function Code Function Code Function Code Function Code Function Code

R0 000 Register 0 0000 Function 0 No Write 0
R1 001 Constant 1 0001 Data in 1 Write 1
R 01000102
R 11001103
R 00100014
R 10101015
R 01100116
R 11101117

1000
1001
1010
1011
1100
1101
1110

F A
F A 1
F A B
F A B 1
F A B
F A B 1
F A 1
F A
F A B∧
F A B∨
F A B

F A
F B
F sr B
F sl B
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TABLE 9-6
Examples of Microoperations for the Datapath, Using Symbolic Notation

Micro-
operation DA AA BA MB FS MD RW

R1 R2 R3 Register Function Write
R4 — R6 Register Function Write
R7 R7 — — Function Write
R1 R0 — Constant Function Write
— — R3 Register — — No Write
R4 — — — — Data in Write
R5 R0 R0 Register Function Write

R1 R2 R3← F A B 1
R4 sl R6← F sl B
R7 R7 1← F A 1
R1 R0 2← F A B
Data out R3←
R4 Data in←
R5 0← F A B
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TABLE 9-7
Examples of Microoperations from Table 9-6, Using Binary Control Words

Micro-
operation DA AA BA MB FS MD RW

001 010 011 0 0101 0 1
100 XXX 110 0 1110 0 1
111 111 XXX X 0001 0 1
001 000 XXX 1 0010 0 1
XXX XXX 011 0 XXXX X 0
100 XXX XXX X XXXX 1 1
101 000 000 0 1010 0 1

R1 R2 R3←
R4 sl R6←
R7 R7 1←
R1 R0 2←
Data out R3←
R4 Data in←
R5 0←
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