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Control Logic Truth Table

CS61
c

Lecture 12: Control& Performance

Inst[31:0] BrEq BrLT PCSel ImmSel BrUn ASel BSel ALUSel MemRW RegWEnWBSel

add * * +4 * * Reg Reg Add Read 1 ALU

sub * * +4 * * Reg Reg Sub Read 1 ALU

(R-R

Op)
* * +4 * * Reg Reg (Op) Read 1 ALU

addi * * +4 I * Reg Imm Add Read 1 ALU

lw * * +4 I * Reg Imm Add Read 1 Mem

sw * * +4 S * Reg Imm Add Write 0 *

beq 0 * +4 B * PC Imm Add Read 0 *

beq 1 * ALU B * PC Imm Add Read 0 *

bne 0 * ALU B * PC Imm Add Read 0 *

bne 1 * +4 B * PC Imm Add Read 0 *

blt * 1 ALU B 0 PC Imm Add Read 0 *

bltu * 1 ALU B 1 PC Imm Add Read 0 *

jalr * * ALU I * Reg Imm Add Read 1 PC+4

jal * * ALU J * PC Imm Add Read 1 PC+4

auipc * * +4 U * PC Imm Add Read 1 AL U



Implementation: ROM or Combinational Logic

Combinational Logic: faster

ROM: easy to design and reprogram



RV32I, a nine-bit ISA!

inst[30] inst[14:12] inst[6:2]

Not in CS110

Instruction type encoded using only 9 bits

inst[30],inst[14:12], inst[6:2]



Inst[30,14:12,6:2] BrEq
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Control Logic Truth Table

CS61
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Lecture 12: Control& Performance

Inst[31:0] BrEq BrLT PCSel ImmSel BrUn ASel BSel ALUSel MemRW RegWEnWBSel

add * * +4 * * Reg Reg Add Read 1 ALU

sub * * +4 * * Reg Reg Sub Read 1 ALU

(R-R

Op)
* * +4 * * Reg Reg (Op) Read 1 ALU

addi * * +4 I * Reg Imm Add Read 1 ALU

lw * * +4 I * Reg Imm Add Read 1 Mem

sw * * +4 S * Reg Imm Add Write 0 *

beq 0 * +4 B * PC Imm Add Read 0 *

beq 1 * ALU B * PC Imm Add Read 0 *

bne 0 * ALU B * PC Imm Add Read 0 *

bne 1 * +4 B * PC Imm Add Read 0 *

blt * 1 ALU B 0 PC Imm Add Read 0 *

bltu * 1 ALU B 1 PC Imm Add Read 0 *

jalr * * ALU I * Reg Imm Add Read 1 PC+4

jal * * ALU J * PC Imm Add Read 1 PC+4

auipc * * +4 U * PC Imm Add Read 1 A2L6U
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AND OR

Control Word for add

Control Word for sub

Control Word for or

jal

Controller output (PCSel, ImmSel, …)



• sw= inst[2] • inst[3] • inst[4] • inst[5] • inst[6] •
inst[12] • inst[13] • inst[14]

• bne_t = bne • BrEQ

• bne_f = bne • BrEQ

Controller: AND logic (add, sw)
inst[30] inst[14:12] inst[6:2]

• add= inst[2] • inst[3] • inst[4] • inst[5] • inst[6] •

inst[12] • inst[13] • inst[14] • inst[30]



Controller: OR logic

• MemRW

• WBSel[0]

• WBSel[1]

= sw + sh + sB

= add + (all reg. to reg.) + AUIPC + …

= JALR + JAL

• PCSel = Beq_t + Bne_t + Blt_t + Bltu_t +
jal + jalr

• …
33
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Finite State Machines

• A convenient way to conceptualize computation over time

• Start at a state, given an input, follow some edge to another

• With combinational logic and registers, any FSM can be 
implemented in hardware

• edge: input/output
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