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1. Design the CPU Controller, Datapath, bring together the basic units into Multiple-cycle CPU;
2. Verify the MC CPU with program and observe the execution of program.
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PCSource(1:0]

WritePC WriteC
lorD Zero
WriteMem ALUC[1:0]
_ WriteDR| Ctrl | ALUSrcA
WritelR | Unit | ALusrcs[1:0]
MemToReq | WriteA
RegDst | WriteB
| WriteReg
PC[31:0] PC[31:28)
op func 5 @
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R Type Instr. takes 4 Stages
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| Type Instr. takes 4 or 5 Stages

Multiple Cycle CPU Stages State Machine
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always @ (posedge clk or posedge rst) begin
if(rst) begin

startlF;
end
else begin
case(state)
IF:begin
end
ID:begin
case(op)
J:begin
end
R:begin
case(func)
ADD: ALUC <=3'h000;
SUB: ALUC <=3'h001;
SLT: ALUC <=3'b111;
AND: ALUC <=3'h010;
OR: ALUC <=3b011;
XOR: ALUC <=3'h100;
NOR: ALUC <=3'p101;
Endcase
end
endcase
end
EX_R:begin
endcase
end
endcase
end
end

ram(
[31:0] datain,
[31:0] addr,
WriteMem,
[31:0] out
)s

[31:0] data[255:0];
out = data[addr[9:2]];
@( WriteMem)
data[addr[9:2]] <= datain;
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1. ALU ¥it:

K A8 457 S
ALU(
[31:0] A,
[31:0] B,
[2:0] ALUC,
[31:0] result,

result =
ALUC[2]>?
(ALUC[1]?(

ALUC[@]? {31'b0, $ (A) < $ (B)} : {31'bo, A < B})

ALUC[@]? ~(A|B) : A*B )):
(ALUC[1]2(

ALUC[@]? A|B : A&B):(

ALUC[@]? A-B : A+B));

zero = ~|result;

ALU ERAERD L3855 73500 R«
000: add
001: sub
010: and
011: or
100: xor
101: nor
110: slt (B 5%)
111: slt (B 5 %)
ALU JHAACAS :

32'h00000002;
32'h00000003;

(ALUC=0;ALUC<7;ALUC=ALUC+1)
#50;

#50;
A = 32'hfffffffo;




B = 32'h00000003;
for (ALUC=0;ALUC<7;ALUC=ALUC+1) begin
#50;

end

COIE S WARARRS: WA PR BOE SR TANUNE, IR SENTRM, KRN AL

text
main:  addi $5, $0, 5 # set loop
addi $4, $0, 48 # load data address
add $8, $0, $0 #sum=0
loop: Iw $9, 0($4) # load data
add $8, $8, $9 #sum
addi $5, $5, -1 # counter - 1
addi $4, $4, 4 # address + 4
slt $3, $0, $5 # finish?
bne $3, $0, loop  # finish?

or $2, $8, $0 # move result to $v0
sw $2, 0($4) # store sum
j main # jump to the begining

.data

data:.word ~ 0x00000001, 0x00000002, 0x00000003, 0x00000004, 0x00000005
25 5L 1%}y 0x0000000f

N T SERIHLAD, A7 memory.list o, I I {3
$readmemh("memory.list",data);

ARG AT I

verilog JURARAG :
initial begin
clk =0;
rst=1;
#10;



rst=0;
end
ARG R
1E FIRARIS R AT 45 Bk % (2] PC=0 -

0. 000029786479 s

Value

000000000000000000000000:
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80000000
eoooeee4
80000008
eeeveeec
eoeveele
eo00eee14

80000018
eeeeeelC
8eeee020
00000024
00000028
eeeeee2C

80000080
80000084
80000088
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