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• Its really one machine, designed as two
• HW version of parallel processes
• Be careful w/ Mealy
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s1 s2

s4 s5

s3s0

���#� P 

�5���!P5

 5  5 55�#� �5

Common Next State
S3: S1, S4, S5
S2: S1, S2, S5

Common Ancestor
S0: S1,S4
S5: S2,S3
S4: S2,S5
S1: S2,S3

&
&3

&

&3 &3 &
&3

&

Symbolically: S2 = I’(S1+S2+S4). If codes for S1,S2,S4 then logic is simpler
S1 = I(S0)
S4 = I’(S0) If codes for S1, S4 are close then logic is simpler

Can we satisfy all
Constraints?
How do I use empty cells?
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s0 = [NEG] + [NOT] 
s1 = [INC] + [DEC] + [PASS] + [NEG] + [NOT] 
s2 = [DEC] + [SUB] + [CMP] + [XNOR] 
s3 = [OR] 
s4 = [ARITHMETIC]’ 
s5 = [SH(L/R)] 
s6 = [AND] + [OR] + [SHR] 
s7 = [ARITHMETIC] 
s8 = [SHL] 
s9 = ([ADD] + [DEC])’ 

If state machine’s
Ouputs are opcodes
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module string (clk, X, rst, Q0, Q1, Q2, Z);

input clk, X, rst;

output Q0, Q1, Q2, Z;

reg state[0:2];

‘define S0 = [0,0,0]; //reset state

‘define S1 = [0,0,1]; //strings ending in   ...0

‘define S2 = [0,1,0]; //strings ending in  ...01

‘define S3 = [0,1,1]; //strings ending in ...010

‘define S4 = [1,0,0]; //strings ending in   ...1

‘define S5 = [1,0,1]; //strings ending in  ...10

‘define S6 = [1,1,0]; //strings ending in ...100

assign Q0 = state[0];

assign Q1 = state[1];

assign Q2 = state[2];

assign Z = (state == ‘S3);

always @(posedge clk) begin

if rst state = ‘S0;

else

case (state)

‘S0: if (X) state = ‘S4 else state = ‘S1;

‘S1: if (X) state = ‘S2 else state = ‘S1;

‘S2: if (X) state = ‘S4 else state = ‘S3;

‘S3: if (X) state = ‘S2 else state = ‘S6;

‘S4: if (X) state = ‘S4 else state = ‘S5;

‘S5: if (X) state = ‘S2 else state = ‘S6;

‘S6: state = ‘S6;

default: begin

$display (“invalid state reached”);

state = 3’bxxx;

endcase

end

endmodule
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