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Block schematic of the datapath 

 

 

 

 

 

 



 

 

 

 

 

FSM of Controller 

 

 

FSM of the controller is expressed in the VHDL process below with the states shown in 

above diagram 

 

 



fsm: process (ar,br,im,op,flag,pr_state,clk)  

    begin  

        case pr_state is  

            when s_rst =>  

             pc_br <= '-'; pc_rst <='1'; pc_we <= '0';  

                mem_we <= '0';ir_we <= '0';reg_we <= '0'; 

                d0_sel <= "--"; d1_sel <= "--"; done <= '0';alu_inp_en <= '0';wr_reg_sel <= '-'; 

                nx_state <=s_fetch; 

             

            when s_fetch => 

                pc_rst <='0'; pc_we <= '0';  

                mem_we <= '0';ir_we <= '1';reg_we <= '0'; 

                d0_sel <= "--"; d1_sel <= "--"; done <= '0';alu_inp_en <= '0'; wr_reg_sel <= '-'; 

                nx_state <=s_decode;     

 

            when s_decode =>  

             pc_br <= '-'; pc_rst <='0'; pc_we <= '0';  

                mem_we <= '0';ir_we <= '0';reg_we <= '0'; 

                d0_sel <= "--"; d1_sel <= "--"; alu_inp_en <= '0'; wr_reg_sel <= '0';done <= '0';                

                if(ar = '1' or br ='1') then                        

                        nx_state <= s_alu_bin ;                

                elsif( im = '1' ) then 

                        nx_state <= s_alu_im; 

                elsif( op = load or op = store ) then 

                        nx_state <= s_alu_ofs; 

                elsif( op = lui ) then 

                        nx_state <= s_lui; 

                elsif( op = mov ) then 

                        nx_state <= s_mov; 

                else 

                        nx_state <= s_done;             

                end if; 

 



            when s_mov =>  

                pc_br <= '0'; pc_rst <='0'; pc_we <= '1';  

                mem_we <= '0';ir_we <= '0';reg_we <= '1'; 

                d0_sel <= "01"; d1_sel <= "--"; done <= '0';alu_inp_en <= '0';wr_reg_sel <= '0'; 

                nx_state <= s_fetch; 

 

            when s_alu_bin =>  

                pc_rst <='0';pc_br <= '0'; pc_we <='0';   

                mem_we <= '0';ir_we <= '0';reg_we <= '0'; 

                d0_sel <= "01"; d1_sel <= "00"; done <= '0';alu_inp_en <= '1';wr_reg_sel <= '0'; 

                if(br ='1') then 

                    nx_state <= s_branch; 

                else  

                     nx_state <= s_store_alu; 

                end if; 

                                      

            when s_branch =>  

                pc_rst <='0'; pc_we <= '1';  

                mem_we <= '0';ir_we <= '0';reg_we <= '0'; 

                d0_sel <= "--"; d1_sel <= "--"; done <= '0';alu_inp_en <= '0';wr_reg_sel <= '0'; 

                if(flag = '1') then  

                        pc_br <= '1'; 

                else 

                        pc_br <= '0'; 

                end if;      

                nx_state <= s_fetch; 

                 

             when s_lui =>  

                pc_br <= '0'; pc_rst <='0'; pc_we <= '1';  

                mem_we <= '0';ir_we <= '0';reg_we <= '1'; 

                d0_sel <= "10"; d1_sel <= "--"; done <= '0';alu_inp_en <= '0';wr_reg_sel <= '0'; 

                nx_state <= s_fetch;                           

      



            when s_alu_im =>  

                pc_br <= '-'; pc_rst <='0'; pc_we <= '0';  

                mem_we <= '0';ir_we <= '0';reg_we <= '0'; 

                d0_sel <= "10"; d1_sel <= "00"; done <= '0';alu_inp_en <= '1';wr_reg_sel <= '-'; 

                nx_state <= s_store_alu;                 

 

            when s_alu_ofs =>  

                pc_br <= '-'; pc_rst <='0'; pc_we <= '0';  

                mem_we <= '0';ir_we <= '0';reg_we <= '0'; 

                d0_sel <= "01"; d1_sel <= "01"; done <= '0';alu_inp_en <= '1';wr_reg_sel <= '-'; 

                if(op = load) then 

                    nx_state <= s_load; 

                else                 

                    nx_state <= s_store_mem; 

                end if;              

    

            when s_store_alu =>  

             pc_br <= '0'; pc_rst <='0'; pc_we <= '1';  

                mem_we <= '0';ir_we <= '0';reg_we <= '1'; 

                d0_sel <= "00"; d1_sel <= "--"; done <= '0';alu_inp_en <= '0';wr_reg_sel <= '0'; 

                nx_state <= s_fetch;          

                 

            when s_load =>  

             pc_br <= '-'; pc_rst <='0'; pc_we <= '0';  

                mem_we <= '0';ir_we <= '0';reg_we <= '0'; 

                d0_sel <= "00"; d1_sel <= "--"; done <= '0';alu_inp_en <= '0';wr_reg_sel <= '-'; 

                nx_state <= s_load_mem; 

             

            when s_load_mem =>  

             pc_br <= '0'; pc_rst <='0'; pc_we <= '1';  

                mem_we <= '0';ir_we <= '0';reg_we <= '1'; 

                d0_sel <= "--"; d1_sel <= "10"; done <= '0';alu_inp_en <= '0';wr_reg_sel <= '1'; 

                nx_state <= s_fetch; 



                             

            when s_store_mem =>  

             pc_br <= '0'; pc_rst <='0'; pc_we <= '1';  

                mem_we <= '1';ir_we <= '0';reg_we <= '0'; 

                d0_sel <= "00"; d1_sel <= "00"; done <= '0';alu_inp_en <= '0';wr_reg_sel <= '-'; 

                nx_state <= s_fetch;     

                 

            when s_done =>  

             pc_br <= '-'; pc_rst <='0'; pc_we <= '0';  

                mem_we <= '0';ir_we <= '0';reg_we <= '0'; 

                d0_sel <= "--"; d1_sel <= "--"; done <= '1';alu_inp_en <= '0';wr_reg_sel <= '-';         

                nx_state <= s_done; 

 

            when others => 

                pc_br <= '-'; pc_rst <='-'; pc_we <= '-';  

                mem_we <= '0';ir_we <= '0';reg_we <= '0'; 

                d0_sel <= "--"; d1_sel <= "--"; done <= '0';alu_inp_en <= '0';wr_reg_sel <= '-'; 

                nx_state <= s_rst; 

        end case; 

    end process fsm; 

 

 

 

 

 

 

 

 

 



Timing Report 

Clock Frequency : 100 MHz 

Duty Cycle = 50 % 

 

Utilisation 

 

 


