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Q1. Consider the single-cycle datapath and control given below along with ALU design for the
MIPS processor implementing a subset of the instruction set:

Branch Target Address

Jump Target = PC[31:28] 1 Imm28
ExiCp
Mext PC Address |
Imm16 /E-L\ e 8
+1 2/ ALU result
Zero
Instruction Rs el Data
- Memory (52 A Memory
Registers L
; L Address Rt a6 U Address 0
(=8 o 1 Data_out 1
2 In al® BusB —I— 0
Data_in
1 RW Bus\W I _
clk
func ALUop
\\\\\ MemPRd WEBdata
RegDst P ] \\\\\\\\\\\\\\\\\\\\
Op
MemWr
&
P ALUSTS

, Main \ |
&re Control

S [Mone =00 2
= = = ’
=5 SLL =01 32 !
% 3 ) sRL=10 il .
) SRA =11 Shift Amount Shifter
4 ish 5
Co AL Resul
A 3[2 sign esult
. 32
o = 32
= 5 “
2= [ADD=0
£g LlsuB=1
=)
. . FARE!
Logic Unit Selection
Shift = 00
=5 [ AND =00 SLT = 01
83 OR = 01 aath =10
S | NOR=10 5 Logic = 11
< | HOR =11 =



Q) (5 points) Show the control signals generated for the execution of the following
instructions by filling the table given below:

Op |RegDst|RegWrite| ExtOp [ALUSrc| MemRead | MemWrite | WBdata

R-type

Xori

Iw

bne

(i) (4 points) Show the block diagram for designing the main control unit for this
CPU and show the logic gates or equations for the control signals RegDst,
RegWrite and ExtOp based on these instructions. Assume that the opcode of these
instructions is a 6-bit opcode such that the opcode for R-type instructions is 0, the
opcode for xori is 1, the opcode for lw is 2, and so on for the rest of the instructions.



(iii) (12 points) We wish to add the following instructions to the MIPS single-cycle
datapath. Add any necessary datapath modifications and control signals needed for
the implementation of these instructions. Show only the modified and added
components to the datapath.

a. srl

b. lui



C. bgtz

d. jal



