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FSM with Multiple Transition Arcs
State Diagram - One Always Block Coding Style
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module fsm1 (output reg y1,
             input      jmp, go, clk, rst_n);

  parameter S0  = 4'b0000,
            S1  = 4'b0001,
            S2  = 4'b0010,
            S3  = 4'b0011,
            S4  = 4'b0100,
            S5  = 4'b0101,
            S6  = 4'b0110,
            S7  = 4'b0111,
            S8  = 4'b1000,
            S9  = 4'b1001;

  reg [3:0] state;

  always @(posedge clk or negedge rst_n) 
    if (!rst_n) begin
      state <= IDLE;
      y1 <= 1'b0; 
    end
    else begin
      y1 <= 1'b0;
      state <= 4'bx;
      case (state)
        S0 : if (!go)      state <= S0;
             else if (jmp) begin
               y1 <= 1'b1;
                           state <= S3;
             end
             else          state <= S1;
        S1 : if (jmp) begin
               y1 <= 1'b1;
                           state <= S3;
             end
             else          state <= S2;
        S2 : begin
               y1 <= 1'b1;
                           state <= S3;
             end
        S3 : if (jmp) begin
               y1 <= 1'b1;
                           state <= S3;
             end
             else          state <= S4;
        S4 : if (jmp) begin
               y1 <= 1'b1;
                           state <= S3;
             end
             else          state <= S5;
        S5 : if (jmp) begin
               y1 <= 1'b1;
                           state <= S3;
             end
             else          state <= S6;
        S6 : if (jmp) begin
               y1 <= 1'b1;
                           state <= S3;
             end
             else          state <= S7;
        S7 : if (jmp) begin
               y1 <= 1'b1;
                           state <= S3;
             end
             else          state <= S8;
        S8 : if (jmp) begin
               y1 <= 1'b1;
                           state <= S3;
             end
             else          state <= S9;
        S9 : if (jmp) begin
               y1 <= 1'b1;
                           state <= S3;
             end
             else          state <= S0;
      endcase
    end
endmodule

module fsm1 (output reg y1,
             input      jmp, go, clk, rst_n);

  parameter S0  = 4'b0000,
            S1  = 4'b0001,
            S2  = 4'b0010,
            S3  = 4'b0011,
            S4  = 4'b0100,
            S5  = 4'b0101,
            S6  = 4'b0110,
            S7  = 4'b0111,
            S8  = 4'b1000,
            S9  = 4'b1001;

  reg [3:0] state;

  always @(posedge clk or negedge rst_n) 
    if (!rst_n) begin
      state <= IDLE;
      y1 <= 1'b0; 
    end
    else begin
      y1 <= 1'b0;
      state <= 4'bx;
      case (state)
        S0 : if (!go)      state <= S0;
             else if (jmp) begin
               y1 <= 1'b1;
                           state <= S3;
             end
             else          state <= S1;
        S1 : if (jmp) begin
               y1 <= 1'b1;
                           state <= S3;
             end
             else          state <= S2;
        S2 : begin
               y1 <= 1'b1;
                           state <= S3;
             end
        S3 : if (jmp) begin
               y1 <= 1'b1;
                           state <= S3;
             end
             else          state <= S4;
        S4 : if (jmp) begin
               y1 <= 1'b1;
                           state <= S3;
             end
             else          state <= S5;
        S5 : if (jmp) begin
               y1 <= 1'b1;
                           state <= S3;
             end
             else          state <= S6;
        S6 : if (jmp) begin
               y1 <= 1'b1;
                           state <= S3;
             end
             else          state <= S7;
        S7 : if (jmp) begin
               y1 <= 1'b1;
                           state <= S3;
             end
             else          state <= S8;
        S8 : if (jmp) begin
               y1 <= 1'b1;
                           state <= S3;
             end
             else          state <= S9;
        S9 : if (jmp) begin
               y1 <= 1'b1;
                           state <= S3;
             end
             else          state <= S0;
      endcase
    end
endmodule

Very
verbose
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module fsm1 (output reg y1,
             input      jmp, go, clk, rst_n);

  parameter S0  = 4'b0000,
            S1  = 4'b0001,
            S2  = 4'b0010,
            S3  = 4'b0011,
            S4  = 4'b0100,
            S5  = 4'b0101,
            S6  = 4'b0110,
            S7  = 4'b0111,
            S8  = 4'b1000,
            S9  = 4'b1001;

  reg [3:0] state;

  always @(posedge clk or negedge rst_n)
    if (!rst_n) begin
      state <= IDLE;
      y1 <= 1'b0;
    end
    else begin
      y1 <= 1'b0;
      state <= 4'bx;
      case (state)
        S0 : if (!go)      state <= S0;
             else if (jmp) begin
               y1 <= 1'b1;
                           state <= S3;
             end
             else          state <= S1;
        S1 : if (jmp) begin
               y1 <= 1'b1;
                           state <= S3;
             end
             else          state <= S2;
        S2 : begin
               y1 <= 1'b1;
                           state <= S3;
             end
        S3 : if (jmp) begin
               y1 <= 1'b1;
                           state <= S3;
             end
             else          state <= S4;
        S4 : if (jmp) begin
               y1 <= 1'b1;
                           state <= S3;
             end
             else          state <= S5;
        S5 : if (jmp) begin
               y1 <= 1'b1;
                           state <= S3;
             end
             else          state <= S6;
        S6 : if (jmp) begin
               y1 <= 1'b1;
                           state <= S3;
             end
             else          state <= S7;
        S7 : if (jmp) begin
               y1 <= 1'b1;
                           state <= S3;
             end
             else          state <= S8;
        S8 : if (jmp) begin
               y1 <= 1'b1;
                           state <= S3;
             end
             else          state <= S9;
        S9 : if (jmp) begin
               y1 <= 1'b1;
                           state <= S3;
             end
             else          state <= S0;
      endcase
    end
endmodule
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FSM with Multiple Transition Arcs
State Diagram - SystemVerilog Coding Style
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module fsm3 (output reg y1,
             input      jmp, go, clk, rst_n);

  enum_state {S0  = 4'b0000,
              S1  = 4'b0001,
              S2  = 4'b0010,
              S3  = 4'b0011,
              S4  = 4'b0100,
              S5  = 4'b0101,
              S6  = 4'b0110,
              S7  = 4'b0111,
              S8  = 4'b1000,
              S9  = 4'b1001,
              XX  = 4'bxxxx} state @(posedge clk);

  always_comb begin
    y1 = 1'b0; 
    if (!rst_n) ->> state.S0;
    else begin
      ->> state.XX; 
      transition (state)
        S0 : if (!go)      ->> S0;
             else if (jmp) begin
               y1 = 1'b1;
                           ->> S3;
             end
             else          ->> S1;
        S1 : if (jmp) begin
               y1 = 1'b1;
                           ->> S3;
             end
             else          ->> S2;
        S2 : begin
               y1 = 1'b1;
                           ->> S3;
             end
        S3 : if (jmp) begin
               y1 = 1'b1;
                           ->> S3;
             end
             else          ->> S4;
        S4 : if (jmp) begin
               y1 = 1'b1;
                           ->> S3;
             end
             else          ->> S5;
        S5 : if (jmp) begin
               y1 = 1'b1;
                           ->> S3;
             end
             else          ->> S6;
        S6 : if (jmp) begin
               y1 = 1'b1;
                           ->> S3;
             end
             else          ->> S7;
        S7 : if (jmp) begin
               y1 = 1'b1;
                           ->> S3;
             end
             else          ->> S8;
        S8 : if (jmp) begin
               y1 = 1'b1;
                           ->> S3;
             end
             else          ->> S9;
        S9 : if (jmp) begin
               y1 = 1'b1;
                           ->> S3;
             end
             else          ->> S0;
      endtransition
    end
endmodule

module fsm3 (output reg y1,
             input      jmp, go, clk, rst_n);

  enum_state {S0  = 4'b0000,
              S1  = 4'b0001,
              S2  = 4'b0010,
              S3  = 4'b0011,
              S4  = 4'b0100,
              S5  = 4'b0101,
              S6  = 4'b0110,
              S7  = 4'b0111,
              S8  = 4'b1000,
              S9  = 4'b1001,
              XX  = 4'bxxxx} state @(posedge clk);

  always_comb begin
    y1 = 1'b0; 
    if (!rst_n) ->> state.S0;
    else begin
      ->> state.XX; 
      transition (state)
        S0 : if (!go)      ->> S0;
             else if (jmp) begin
               y1 = 1'b1;
                           ->> S3;
             end
             else          ->> S1;
        S1 : if (jmp) begin
               y1 = 1'b1;
                           ->> S3;
             end
             else          ->> S2;
        S2 : begin
               y1 = 1'b1;
                           ->> S3;
             end
        S3 : if (jmp) begin
               y1 = 1'b1;
                           ->> S3;
             end
             else          ->> S4;
        S4 : if (jmp) begin
               y1 = 1'b1;
                           ->> S3;
             end
             else          ->> S5;
        S5 : if (jmp) begin
               y1 = 1'b1;
                           ->> S3;
             end
             else          ->> S6;
        S6 : if (jmp) begin
               y1 = 1'b1;
                           ->> S3;
             end
             else          ->> S7;
        S7 : if (jmp) begin
               y1 = 1'b1;
                           ->> S3;
             end
             else          ->> S8;
        S8 : if (jmp) begin
               y1 = 1'b1;
                           ->> S3;
             end
             else          ->> S9;
        S9 : if (jmp) begin
               y1 = 1'b1;
                           ->> S3;
             end
             else          ->> S0;
      endtransition
    end
endmodule
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module fsm3 (output reg y1,
             input      jmp, go, clk, rst_n);

  enum_state {S0  = 4'b0000,
              S1  = 4'b0001,
              S2  = 4'b0010,
              S3  = 4'b0011,
              S4  = 4'b0100,
              S5  = 4'b0101,
              S6  = 4'b0110,
              S7  = 4'b0111,
              S8  = 4'b1000,
              S9  = 4'b1001,
              XX  = 4'bxxxx} state @(posedge clk);

  always_comb begin
    y1 = 1'b0;
    if (!rst_n) ->> state.S0;
    else begin
      ->> state.XX;
      transition (state)
        S0 : if (!go)      ->> S0;
             else if (jmp) begin
               y1 = 1'b1;
                           ->> S3;
             end
             else          ->> S1;
        S1 : if (jmp) begin
               y1 = 1'b1;
                           ->> S3;
             end
             else          ->> S2;
        S2 : begin
               y1 = 1'b1;
                           ->> S3;
             end
        S3 : if (jmp) begin
               y1 = 1'b1;
                           ->> S3;
             end
             else          ->> S4;
        S4 : if (jmp) begin
               y1 = 1'b1;
                           ->> S3;
             end
             else          ->> S5;
        S5 : if (jmp) begin
               y1 = 1'b1;
                           ->> S3;
             end
             else          ->> S6;
        S6 : if (jmp) begin
               y1 = 1'b1;
                           ->> S3;
             end
             else          ->> S7;
        S7 : if (jmp) begin
               y1 = 1'b1;
                           ->> S3;
             end
             else          ->> S8;
        S8 : if (jmp) begin
               y1 = 1'b1;
                           ->> S3;
             end
             else          ->> S9;
        S9 : if (jmp) begin
               y1 = 1'b1;
                           ->> S3;
             end
             else          ->> S0;
      endtransition
    end
endmodule
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FSM with Multiple Transition Arcs
State Diagram & Two Always Block Coding Style
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module fsm2 (output reg y1,
             input      jmp, go, clk, rst_n);

  parameter S0  = 4'b0000,
            S1  = 4'b0001,
            S2  = 4'b0010,
            S3  = 4'b0011,
            S4  = 4'b0100,
            S5  = 4'b0101,
            S6  = 4'b0110,
            S7  = 4'b0111,
            S8  = 4'b1000,
            S9  = 4'b1001;

  reg [3:0] state, next;

  always @(posedge clk or negedge rst_n) 
    if (!rst_n) state <= IDLE;
    else        state <= next;

  always @* begin
    state = 4'bx;
    y1 = 1'b0;
    case (state)
      S0 : if (!go)      state = S0;
           else if (jmp) state = S3;
           else          state = S1;
      S1 : if (jmp)      state = S3;
           else          state = S2;
      S2 :               state = S3;
      S3 : begin y1 = 1'b1;
             if (jmp)    state = S3;
             else        state = S4;
           end
      S4 : if (jmp)      state = S3;
           else          state = S5;
      S5 : if (jmp)      state = S3;
           else          state = S6;
      S6 : if (jmp)      state = S3;
           else          state = S7;
      S7 : if (jmp)      state = S3;
           else          state = S8;
      S8 : if (jmp)      state = S3;
           else          state = S9;
      S9 : if (jmp)      state = S3;
           else          state = S0;
    endcase
  end
endmodule

module fsm2 (output reg y1,
             input      jmp, go, clk, rst_n);

  parameter S0  = 4'b0000,
            S1  = 4'b0001,
            S2  = 4'b0010,
            S3  = 4'b0011,
            S4  = 4'b0100,
            S5  = 4'b0101,
            S6  = 4'b0110,
            S7  = 4'b0111,
            S8  = 4'b1000,
            S9  = 4'b1001;

  reg [3:0] state, next;

  always @(posedge clk or negedge rst_n) 
    if (!rst_n) state <= IDLE;
    else        state <= next;

  always @* begin
    state = 4'bx;
    y1 = 1'b0;
    case (state)
      S0 : if (!go)      state = S0;
           else if (jmp) state = S3;
           else          state = S1;
      S1 : if (jmp)      state = S3;
           else          state = S2;
      S2 :               state = S3;
      S3 : begin y1 = 1'b1;
             if (jmp)    state = S3;
             else        state = S4;
           end
      S4 : if (jmp)      state = S3;
           else          state = S5;
      S5 : if (jmp)      state = S3;
           else          state = S6;
      S6 : if (jmp)      state = S3;
           else          state = S7;
      S7 : if (jmp)      state = S3;
           else          state = S8;
      S8 : if (jmp)      state = S3;
           else          state = S9;
      S9 : if (jmp)      state = S3;
           else          state = S0;
    endcase
  end
endmodule
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module fsm2 (output reg y1,
             input      jmp, go, clk, rst_n);

  parameter S0  = 4'b0000,
            S1  = 4'b0001,
            S2  = 4'b0010,
            S3  = 4'b0011,
            S4  = 4'b0100,
            S5  = 4'b0101,
            S6  = 4'b0110,
            S7  = 4'b0111,
            S8  = 4'b1000,
            S9  = 4'b1001;

  reg [3:0] state, next;

  always @(posedge clk or negedge rst_n)
    if (!rst_n) state <= IDLE;
    else        state <= next;

  always @* begin
    state = 4'bx;
    y1 = 1'b0;
    case (state)
      S0 : if (!go)      state = S0;
           else if (jmp) state = S3;
           else          state = S1;
      S1 : if (jmp)      state = S3;
           else          state = S2;
      S2 :               state = S3;
      S3 : begin y1 = 1'b1;
             if (jmp)    state = S3;
             else        state = S4;
           end
      S4 : if (jmp)      state = S3;
           else          state = S5;
      S5 : if (jmp)      state = S3;
           else          state = S6;
      S6 : if (jmp)      state = S3;
           else          state = S7;
      S7 : if (jmp)      state = S3;
           else          state = S8;
      S8 : if (jmp)      state = S3;
           else          state = S9;
      S9 : if (jmp)      state = S3;
           else          state = S0;
    endcase
  end
endmodule


