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addi  $t1,S$s1,0 &A[0] -> $t1

addi  St2,Ss2,0 &B[0] -> St2

addi  S$t3,5s3,0 &X[0] -> $t3

addi  St4,Ss4,0 &Y[0] -> St4

addi  S$t7, SZERO,0 0->St7 counter =0
Loop: Iw St8, 0 (St1) A[i] -> 5t8

Iw $t9, 0 (5t2) B[i] -> $t9

add  S$t5, $t8, $t9 A[i]+B[i] = X[i] -> $t5

SW St5, 0 (5t3) X[i] -> &St3

Iw St9, 0 (St2) B[i] -> $t9




lw St8, 0 (St1) Ali] -> St8

sub St6, St8, S$t9 A[i]-BJ[i] = Y[i] -> St6

SW St6, 0 (St4) Y[i] -> &St4

addi  St1,5t1,4 &A[i+1] -> $t1

addi  St2,5t2,4 &B[i+1] -> $t2

addi  St3,5t3,4 &X[i+1] -> $t3
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addi  St7,S5t7,1 St7 +1 -> St7 counter =0
bne  $t7,$t0, Loop COUNTER =? Stop condition
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lIThis is the state machine of the multi-cycle MIPS controller

module multiFSM(clk, rstn, OpCode, MemRead, MemWrite, ALUSrcA, ALUSrcB, lorD,
ALUOp, PCWrite, PCSource, PCWriteCond, RegWrit e, RegDst
MemtoReg, IRWrite);

/ISignal interface
input clk;

input rstn;

input [5:0] OpCode;

output reg MemRead,;
output reg MemWrite;
output reg ALUSIcA,
output reg [1:0] ALUSIcB;
output reg lorD;

output reg [1:0] ALUOp;
output reg PCWrite;
output reg [1:0] PCSource;
output reg PCWriteCond,;
output reg RegWrite;
output reg RegDst;
output reg MemtoReg;
output reg IRWrite;

/ISignals for current and next State
reg [3:0] current_state;
reg [3:0] next_state;

lICurrent state register
always @(posedge clk or negedge rstn)
if(~rstn)
current_state <= STATE_O;
else
current_state <= next_state;

/IThe state machine
always @(current_state, OpCode)
begin
case(current_state)
STATE_O: /IFetch
begin
next_state = STATE_1;

MemRead = 1'b1;
ALUSIcA = 1'b1;
lorD = 1'b1;
IRWrite = 1'b1;
ALUSrcB = 2'b01;
ALUOp = 2'b00;
PCWrite = 1'b1;

10



51 PCSource = 2'b00;

52 end

53 STATE_1:

54 begin

55 IIAddressing dispatch ROM 1

56 case(OpCode)

57 5'd0 : next_state = STATE_G6;
58 5'd2 : next_state = STATE_9;
59 5'd4 : next_state = STATE_S;
60 5'd35: next_state = STATE_2;
61 5'd43: next_state = STATE_2;
62 endcase

63 ALUSrcA = 1'b0;

64 ALUSrcB = 2'b11;

65 ALUOp = 2'b00;

66 end

67 STATE_2: IMem1

68 begin

69 /IAddressing dispatch ROM 2

70 case(OpCode)

71 5'd35 : next_state = STATE_3;
72 5'd43 : next_state = STATE_5;
73 endcase

74 ALUSIrcA = 2'b1;

75 ALUSrcB = 2'b10;

76 ALUOp = 2'b00;

77 end

78 STATE_3: //ILW2

79 begin

80 next_state = STATE_4;

81 MemRead = 1'b1;

82 lorD = 1'b1;

83 end

84 STATE_4:

85 begin

86 next_state = STATE_O;

87 RegDst = 1'b0;

88 RegWrite = 1'b1;

89 MemtoReg = 1'b1;

90 end

91 STATE_5: IISW2

92 begin

93 next_state = STATE_O;

94 MemWrite = 1'b1;

95 lorD = 1'b1;

96 end

97 STATE_6: /IRformat 1

98 begin

99 next_state = STATE_7;

100 ALUSIcA = 1'b1;

101 ALUSrcB = 2'b00;

102 ALUOp = 2'b10;

103 end

104 STATE_7:

105 begin

106 next_state = STATE_O;



107 RegDst = 1'b1;

108 RegWrite = 1'b1;

109 MemtoReg = 1'b0;

110 end

111 STATE_8: IIBEQ1

112 begin

113 next_state = STATE_O;
114 ALUSrcA = 1'b1;

115 ALUSrcB = 2'b00;

116 ALUOp = 2'b01;

117 PCWriteCond = 1'b1;
118 PCSource = 2'b01;

119 end

120 STATE_9: /IJUMP1

121 begin

122 next_state = STATE_O;
123 PCWrite = 1'b1;

124 PCSource = 2'b10;

125 end

126 endcase /lend case(current_state)
127 end llend state machine

128

129 endmodule

Q'von JNnno

/lline 16 change
output [1:0] lorD

Illine 46 change
lorD = 2'b01;

/lline 60 add
5'd39: next_state = STATE_2;

llline 71 add
5'd39: next_state = STATE_3;

llline 80 change
case(OpCode)
5'd35: next_state = STATE_4;
5'd39: next_state = STATE_10;
endcase

/Nine 82 change - T NX D'NJIY DX TINY7 X7 "WON
lorD = 2'b01;

/lline 95 change - T NX D'NDIY DX TINY7 X7 TWOX
lorD = 2'b01;

INline 125 add
STATE_10:
begin
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next_state = STATE_4;
MemRead = 1'b1;
lorD = 2'b10;
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