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Analysis Flow for Combinational Logic
from RTL to Behavior Abstraction

Ryoraro ANRAKU!"®  Mormiro KUGA!?  Hiroro ITO?® Daisuke IDO*?  Masanmro IIDA®

Abstract: When reusing a digital circuit IP designed in the past, it is difficult to reuse the circuit developed by RTL
because it is designed with the cycle accurate model. On the other hand, it has become possible to explorer widely
design space by performing an architecture exploration by high-level synthesis from behavioral model. Therefore, in
this research, we aim to facilitate the reuse of IP by abstracting from RTL to behavioral description and enabling the
architecture exploration by high-level synthesis. We report the flow of formula extraction about the combinational

circuit as an example, based on the data flow graph obtained from the abstract semantic tree of RTL.
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SC_MODULE (MUX1){
sc_in<bool> S;
sc_in<bool > a,b;
sc_out<bool > y;

SC_CTOR(MUX1) {
SC_METHOD (method®) ;
3

void method® () {
if (S){
y=a;
} else {
y=b;
}
}
}s

3 IfS oEifEEdR (SystemC)

module MUX1 ( S ,a ,b ,y );

input S;
input a;
input b;
output y;
reg y 3
reg y_cl ;
always @ ( b or a or S )
begin
y_cl = 7S ;
y=CC{1{S}t} &a)
[ ¢ {1{ ycl}} &Db)
)
end
endmodule
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SC_MODULE (MUX2) {
sc_in_clk CLK;
sc_in<bool> RESET;
sc_in<bool> a;
sc_out<bool> y;

SC_CTOR(MUX2) {
SC_METHOD (method®) ;
sensitive << RESET.pos();
sensitive << CLK.pos(Q);

}

void method® () {
if (!RESET){
y=a ;
} else {
y=0;
}
}
1

6 IR OFIfEFA (SystemC)

module MUX2 ( CLK ,RESET ,a ,y );

input CLK;
input RESET;
input [7:0] a;
output [7:0] vy;

reg [7:0] y_r;

assign y = y_r ;
always @(posedge CLK or posedge RESET)
if ( RESET )
y_r <= 8’h00;
else
y_r <= a ;

endmodule

7 ENAK#ED IR RTL (Verilog HDL)
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() vy M
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A—FRERTEIEHNTES. L2L, X3 D SystemC
2—F%Z%Z CWBIZEDEMLAN4 D RTL 2— R, if
X% DFBranch ¥ L T TClid7z i & 2 REAHKEL
LTW3. Zo%a, il %2 Faiici i L True 7
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4. B SLUVER

4.1 REE
RIETCIRAZ ST IR W TE A 2175, A
731% RTL Tiab X 417z Verilog HDL 2 — R TH %25, Bl

SC_MODULE (MUX1_E){
sc_in<bool> S, a, b;
sc_out<bool> y;
sc_uint<8> _rnO_y_cl ;

void p_MUX1_E(void){
_rn®_y_cl=("S);
y=((S&a) | (_rnO_y_c1&b));
}

SC_CTOR(MUX1_E){
SC_METHOD (p_MUX1_E);
}

};

9 AR O IfS OEERLID

SC_MODULE (MUX2_E){
sc_in_clk CLK;
sc_in<bool> RESET, a;
sc_out<bool> y;

void p_MUX2_E(void){
if(RESET) {
y=0;
}else{
y=a;
}
}

SC_CTOR(MUX2_E) {
SC_METHOD (p_MUX2_E);
sensitive << CLK.pos(Q);
sensitive << RESET.pos();
}
}s

Bl 10 AR O R OFfERLD
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