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FIGURE 4.19 The datapath in operation for an R- -type instruction, such as add $t1,$t2,$t3

- The control lines, datapath
units, and connections that are active are highlighted.



| cContol | Signainame | Rfomat| W | sw | bea
Ops

0 5 1 0

Op4 0 0 0 0
Op3 0 0 1 0
Opl 0 1 1 0
OpO 0 3 1 0
RegDst 0 X X
ALUSre 0 1 1 0
MemtoReg 0 1 X X
RegWrite 1 1 0 0
Cutputs MemRead 0 i 0 0
MemWrite 0 0 1 0
Branch 0 0 0 1
ALUOp1 1 0 0 0
ALUOpO 0 0 0 1

FIGURE D.2.4 The control function for the simple one-clock implementation is completely
specified by this truth table. This table is the same as that shown in Figure 4.22.

| Amwop |  Functfied .
| awopt | wow [rslr[rm[r[mlr| O™
X X X X X

o o X 0010
0 1 X X X X X X 0110
1 o X X o o o o 0010
1 X X X o o 1 o 0110
1 0 X X 0 1 0 0 D000
1 o X X o 1 o 1 ooo1
1 X X X 1 0 1 o 0111

FIGURE D.2.1 The truth table for the 4 ALU control bits (called Operation) as a function
of the ALUOp and function code field. This table is the same as that shown in Figure 4.13.
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FIGURE D.2.5 The structured implementation of the control function as described by the
truth table in Figure D2.4. The structure, called a programmable logic array (PLA), uses an array of
AND gates followed by an array of OR gates. The inputs to the AND gates are the function inputs and their
inverses (bubbles indicate inversion of a signal). The inputs to the OR gates are the outputs of the AND
gates (or, as a degenerate case, the function inputs and inverses). The output of the OR gates is the function
outputs,
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