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Reset

ST1(t + 1) = ST1⋅A + ST2⋅B⋅C + ST3,   ST2(t + 1) = ST1⋅A,    ST3(t + 1)= ST2⋅(B  + C),   Z = ST2⋅B + ST3
For the D flip-flops, DSTi = STi(t + 1) and STi = QSTi. Reset initializes the flip-flops: ST1 = 1, ST2 = ST3 = 0. 
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     100110
     110101
     000000 Init PP
     100110 Add
     100110 After Add
     0100110 After Shift
     00100110 After Shift
     100110 Add
     10111110 After Add
     010111110 After Shift
     0010111110 After Shift
     100110 Add
     1100011110 After Add
     01100011110 After Shift
     100110 Add
     11111011110 After Add
     011111011110 After Shift
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library IEEE;
use IEEE.std_logic_1164.all;

entity asm_819 is
port (

A, B, C, CLK, RESET: in STD_LOGIC;
Z: out STD_LOGIC

);
end asm_819;

architecture asm_819_arch of asm_819 is
type state_type is (ST1, ST2, ST3);
signal state, next_state : state_type;

begin

state_register: process (CLK, RESET)
begin

if RESET='1' then--asynchronous RESET active High
state <= ST1;

elsif (CLK'event and CLK='1') then  --CLK rising edge
state <= next_state;

end if;
end process;

next_state_func: process (A, B, C, state)
begin

case (state) is
when ST1 =>

if A = '0' then
next_state <= ST1;

else
next_state <= ST2;

end if;
when ST2 =>

if ((B = '1') and (C = '0')) then
next_state <= ST1;

else
next_state <= ST3;

end if;
when ST3 =>

next_state <= ST1;
end case;

end process;

output_func: process (B, state)
begin

case (state) is
when ST1 =>

Z <= '0';
when ST2 =>

if (B = '1') then
Z <= '1';

else
Z <= '0';

end if;
when ST3 =>

Z <= '1';
end case;

end process;

end asm_819_arch;
    3 
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module asm_820 (CLK, RESET, A, B, C, Z) ;

input CLK, RESET, A, B, C ;
output Z ;
reg [1:0] state, next_state;
parameter ST1=2'b00, ST2=2'b01, ST3=2'b10;
reg Z;

//State register
always @(posedge CLK or posedge RESET)
begin
   if (RESET)  //asynchronous RESET active High
      state <= ST1;
   else             //use CLK rising edge
      state <= next_state;
end

//Next state function
always @(A or B or C or state)
begin

case (state)
ST1: next_state <= A ? ST2: ST1;
ST2: next_state <= (B && ! C) ? ST1: ST3;
ST3: next_state <= ST1;
default: next_state <= ST1;

endcase
end

//Output function
always @(B or state)
begin

case (state)
ST1: Z <= 1'b0;
ST2: Z <= B ? 1'b1: 1'b0;
ST3: Z <= 1'b1;
default: Z <= 0'b0;

endcase
end

endmodule 
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