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module register # (parameter
WIDTH = 32)
(1nput ena, clk, rst,
input [WIDTH-1:0] data,
output reg [WIDTH-1:0] out); clk reset

always (@ (posedge clk)
if (rst)

out <= 0; data

else if (ena)

out

data

out

out <= data;
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module adder
(input [3:0]a,
input [3:0]Db,
output [3:0]y)

assign y = a + b;

endmodule;

a[3:0]

b[3:0]

adder

d[3:0]
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module imem (
input [7:0] a,
output [31:0] rd); I‘d[3120]

reg[31:0] RAM[63:0];  a[7:0]

initial imem
begin

Sreadmemh (" testadd.dat" ,RAM) ;

end

assign rd = RAM[a[7:2]];
endmodule
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module regfile (input clk, input we3,
input [4:0] ral, ra2, wa3,
input [31:0] wd3,
output [31:0] rdl, rd2);

reg[31:0]rf[31:0];
always @ (posedge clk)
1f (we3) rf[wa3] <= wd3;

(ral '= 0)? rf[ral]:0;
(ra2 '= 0)? rf[ra2]:0;

assign rdl
assign rd2

endmodule
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module mux2 # (parameter WIDTH
(input [WIDTH-1:0] 40, d1i,
input s,
output [WIDTH-1:0] vy):

assign y = s ? dl : dO;

endmodule

dO
dl
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module signext
# (parameter WIDTH= 16)
(input [WIDTH-1:0] a,
output [31:0] y)

assign y = {{32-WIDTH{a[WIDTH-1]}}, a};

endmodule
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module sl2 §# (parameter WIDTH = 32) (
input [WIDTH-1:0] a,
output [WIDTH-1:0] vy);
//shift left by 2

assign y = {a[WIDTH-3:0], 2'b00};

endmodule
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module ALU (

input [1:0] op,

input [7:0] A, B,

Output zero,

output reg [7:0] result,

) ;

assign zero (result ==

always @ (op or A or B)
begin

case (op)
2'd00: result
2'd01: result
2’'d10: result
2'dll: result
endcase

end

dmodule

00 A+ B
01 A-B
10 A|B
11 A&B
0) 21 : 0;
op
= A + B; A \L\
— A - B; E result
= A | B; —>
= A & B; B
: —>
— Zero
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module dmem (
input clk, we,
input [31:0] a, wd,
output [31:0] xd);

reg[31:0] dRAM[63:0];
assign rd = dRAM[a[7:2]];
always @ (posedge clk)

1f (we)

dRAM[a[7:2]] <= wd;

endmodule
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module NPC (
input immi[15:0],
input br, zero,
input [31:0] pc,
output [31:0] npc);

wire [31:0] pc plus 4, pc br;
assign pc plus 4 = pc + 4;
assign pc br = pc plus 4 +
{{14{immi[15]}}, immi, 2'b00};

mux2 #(32) MUX (.dO0(pc_plus 4), .dl(pc br),
.s(zero & br), .y(npc) );

endmodule
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module s( a, b, y);

input a, b;
output y;

assign y = a & b;

endmodule
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® E*Eéiﬁgiﬁ)\iﬁﬁg 7 module testbench () ;
reg a, b;

s an(.a(a),.b(b), .y(out));

ad — initial
— begin
— Ek yL‘_ | a = 1'b0;
o b— b = 1'b1;
I #10 a
S #10 b
end

1'bl;
1'b0;

endmodule




testbenchi&;x[oljph

# + number : AYEFEHI , FEATIS
initialiRl : XJFiEEETEWYIE

i}

initial
begin
input = 1'bl;
#10 input = 1'b0;
#10 input = 1'bl;
#10 input = 1'b0;
end

always #number <iEf)>: EfEnumber T8
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initial

begin
b=1'bl; ¢ = 1"b0;
#10 d = 1’'b0;

end

initial

begin
d = #25 (blc);
end
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module div clk(reset, clk, dclk);
input reset, clk;
output dclk;

4
4

reg [2:0] cnt;
assign dclk = cnt[2];
always @ (posedge clk or posedge reset)

i1f (reset) cnt <= 3'dO;
else cnt <= cnt+l'bl;

endmodule
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module testdiv () ;

reg clk, reset;
wire dclk;

div_clk divclk (.reset(reset),
.clk(clk), .dclk(dclk));

initial
begin
clk = 1'b0; reset = 1'bl;

#22 reset = 1'b0;
end

always #10 clk = ~clk;

endmodule
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