module flipflop(input CLK, RST, D, output logic Q);
  always_ff @(posedge CLK, negedge RST)
    if (!RST) Q <= 0;
    else Q <= D;
endmodule
■FIGURE 7.6 Behavioral code for a D-type flipflop with asynchronous reset


module aasd(input CLK, RST, output logic AASD_RST);
  reg STAGE1;
  always_ff @(posedge CLK, negedge RST)
    if (!RST) begin
      STAGE1 <= 1'b0;
      AASD_RST <= 1'b0;
    end
  else begin
    STAGE1 <= 1'b1;
    AASD_RST <= STAGE1;
  end
endmodule
FIGURE 7.9 AASD circuit description


module synchronizer(input CLK, DATA_IN, output logic DATA_OUT);
  logic STAGE1;
  always_ff begin @(posedge CLK)
    STAGE1 <= DATA_IN;
    DATA_OUT <= STAGE1;
  end
endmodule
■FIGURE 7.13 Code for a two-stage synchronizer and resulting circuit



parameter SIZE = 3;
reg [SIZE – 1 : 0] BIN, GRAY;

always_comb GRAY = B2G(BIN);
		
function [SIZE - 1 : 0] B2G(input [SIZE - 1 : 0] BIN);
  B2G[SIZE - 1] = BIN[SIZE - 1];
  for (int I = SIZE - 2; I >= 0; I--)
    B2G[I] = BIN[I] ^ BIN[I+1];
endfunction
FIGURE 7.25 A function for binary to Gray conversion and a call to that function
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function [SIZE - 1 : 0] G2B(input [SIZE - 1 : 0] GRAY);
  G2B[SIZE - 1] = GRAY[SIZE - 1];
  G2B[SIZE - 2] = GRAY[SIZE - 1] ^ GRAY[SIZE - 2];
  for (int I = SIZE - 3; I >= 0; I--)
    G2B[I] = G2B[I + 1] ^ GRAY[I];
endfunction
FIGURE 7.27 Code for a Gray to binary conversion function
	
