/1 decoder : Q1
nodul e dec8x3(i nputl, input2, out);

input [1:0] inputl
i nput [5:0] input2
out put [2:0] out ;
reg [2:0] out ;

al ways @inputl or input?2)

begi n
case (inputl)
0: out=2;
1. out =6;
2:
case (input2[3:0])
0 : out=2;
2 . out=6;
4 . out=0;
5 : out=1,
10: out =7;
def aul t: out =" bx;
endcase
defaul t: out =" bx;
endcase
end
endrodul e

/1 Alu 32 : Q2

nodul e al u32(a, b, opcode, r, v, z);
i nput [31:0]a;

i nput [31:0]b;

i nput [2:0]opcode;

output [31:0]r;

out put v, z;

reg [31:0]r;
reg v, z;
always @(a or b or opcode)
begi n
case(opcode)
0: begin
/1 bitwise AND : no overfl ow possible
r =a&b;
v=1' bO;
end
1: begin
/1 bitwise OR: no overflow possible
r =a&b;
r=al b;
v=1' bO;
end
2: begin

/1 Assuming the inputs to be in 2's conpl enent notation
/1 can just add themirrespective of sign
/1l Overflow is detected when a and b have the sane sign,
/1 and r has the opposite sign of a (or b)
r =a+b;
if ((a[31] == b[31])&&(a[31]!=r[31]))
v=1' bl;



el se
v=1' bO;
end
3: begin
/1 As above : W can subtract normally..
/1 Overflow detection : a and b have the OPPOSI TE si gns,
/1 and r has sign OPPCSITE to a (or sanme as b)

r=a-b;
if ((a[31] != b[31])&&(a[31]!=r[31]))
v=1' bl;
el se
v=1' bO;
end
4: begin
/1 Here again we have to check sign. If the sign is the sane,
/1 then r = (a < b) (NOTE that this works when a and b are positive,
/1 as well as when bith are negative.
/1 But if signs are opposite, then if a is negative, r is 1, elser is O

if (a[31]==b[31])
/!l a and b are of the sanme sign

r = (a< b);
el se
/] a and b are not of the same sign
r = a[31];
end
defaul t: begin
r="bx;
v=" bx;
end
endcase
/1 now handl e the setting of z
if (r==32"d0)
z=1"b1;
el se
z=1" bO;
end
endnodul e

/1l satc : Q3
nodul e satc(in, state, clKk);
i nput in, clk;

output [1:0] state ;
reg [1: 0] state, nextstate;

/1 always good to explicitly nane states as Paraneters
par amet er weak taken=1, strong_taken=0, weak _not taken=2, strong_not _taken=3;

initial begin
state = weak_taken;
end

/1 the stuff that happens at the clock
al ways @ posedge cl k) begin

state <= nextstate; // NOTE the del ayed assi gnnent!
end



/1 the "conmbinatorial" logic
al ways @in or state) begin
/I def aul t
nextstate = state;
/1 in = 0 nmeans Not taken; 1 neans taken
case (state)
strong_taken: if (in==0)
next state = weak taken
weak taken: if (in==1)
nextstate = strong_taken
el se nextstate = strong_not_taken
weak not _taken: if (in==1)
nextstate = strong_taken
el se nextstate = strong_not _taken
strong_not _taken: if (in==1)
next state = weak _not taken;
endcase
end

endnodul e



