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Abstract In system-level design, RTL designs are generated by behavioral synthesizers from behavior descrip-
tions, and the equivalence between designs before and after behaviral synthesis should be guaranteed. However, few
verification methods, especially formal ones, are available for this purpose. In this paper, we propose a method to
formally verify the equivalence. In the method, behaviors executed in a clock cycle in RTL designs are extracted,
and symbolically simulated with the original behavior descriptions. When extracting behaviors from RTL designs,
several rules are applied to translate bit-level operations in RTL into word-level ones so that the equivalence can be
verified uninterpretedly. Also, we show the experimental results on some design examples.
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module EX(clk, rst, in, out);  assign wi =r1;
(#ES) assign w2 =r2;
always@(posedge clk) begin assign out =w3;
if(rst) begin ADD add{w1, w2, w3);
r1 <= 8'60000_0000;
r2 <= 8'b0000_0000;

endmodule
end

else begin module ADD(in1, in2, out);
M <=in; €131
12 <= w3, assign out = in1 + In2;
(a) end endmodule
end
(b)
intin, out; Icomb. logic
bool rst; wi=r;w2=r2;
wvoid EX{void) { add_{n1 = wi; add_in2 = w2;
int cycle=0; add_out = add_in1 + add_in2;
intrt, 12, r1_next=0,r2_next=0; w3 =add_oul;
intwil, w2, w3; out=w3;
while (1) { Ihregister update
Ilfinput signal update ri_naxt = in; r2_next = w3;
in = in_func(cycle);
st = rst_func(cycle); Ilincrement of cycle
liregister update cycle++;
Hrst==TRUE){r1 =0;2=0;} }
else {r1 =rt_next; 12 =r2_next; } }
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reg [15:0] REG;
wire [14:0] W1;

wire [15:0) W2;

W2 = REG << 1;
assign W1 = REG[14:0];
assign W2 = {W1, 1'b0};
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wire [31:0] W1, W2;
assign W2 = —_— (W2 =W1>>3;

{(3(W1311}}, W1[31:3)};
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wire [7:0] WO;

case{CASE)

2b00: WO <= 8'b0000_0000;

2b10: WO <= REG1;

2'b01: WO <= REG2;

default: WO <= 8'yoocx_x000;
end

!

If(W1 == false && W2 == false) W0 = 0;
else if(W1 == true && W2 == false) WO = REG1;
else If(W1 == false && W2 == true) WO = REG2;

reg [7:0] REG1, REG2;
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