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An Abstraction Method from RTL to Behavior Level Description
for Pipelined Modules

AKIrRA Takak1!®  Mormro KUGA!?  Masauro [IDA!®  Hiroro ITO*?Y  Daisuke IDO?®

Abstract: 1t is difficult to reuse RTL descriptions because they are designed with the cycle accurate model. On the
other hand, the high-level synthesis can generate RTL descriptions with various design spaces from behavioral de-
scriptions by architectural exploration. In this research, we aim to facilitate the reuse of RTL by abstracting RTL to
behavioral descriptions and enabling architectural exploration by high-level synthesis. We report a method for ab-
stracting RTL descriptions of pipelined modules into high-level synthesizable behavioral descriptions using transfer
tables. By the verification results, we confirm that the abstraction from RTL descriptions to behavioral descriptions of

pipelined modules is possible, although there are some restrictions.
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V—2Xa—FK1 JEOY—A2—F (SystemC)

1| SCMODULE(kasan_zyouzan)
2| {
3 sc_in_clk clk;
4 sc_in<int> a, b, c, d, e, f, g;
5 sc_out<int> x, y, z;
6 void kz(void)

7 {
8

int t;
9 wait ();
10 while (1)
11 {
12 t = (a+ b) % c;
13 X =t % €e;
14 y=(b+c)+ (t+1);
15 z = (c % d) = g;
16 wait ();
17 }
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18 }

19 SC_CTOR (kasan_zyouzan)

20 {

21 SC_THREAD (kz);

22 sensitive << clk.pos();
23 }

241 )5
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1. 1/1 Sns

2. 2/2 Sns

3. 2/2 2.5ns
4. 2/2 3.7ns
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L. 5 15 219 O
2. 4 15 224 O
3. 6 19 248 O
4. 4 13 204 O

MELrREDEZ 57 4 50 RIL ifid % 2 THRLT
2N TEL. MO RD S5, No.l @ RTL ilid
PRI L THE LN/ SystemC Y — 22— K%Y — 20—
K 2 1ZRT.

V—Za— k2 MG RoEELR (SystemC)

1| SCMODULE(s1_1_5){

2 sc_in_clk clk;

3 sc_in<int> a,b,c,d,e,f,g ;
4 sc_out<int> x,y,z ;

5

6 void p-sl_1_5(void){

7 wait ();

8 while (1)

9 {

10 x=(ex((a+b)xc));
11 y=(((b+c)+f)+((a+b)xc));
12 z=((cxd)xg);

13 wait ();

14 }

15 }

16

17 SC.CTOR(s1_-1_5){

18 SC.THREAD(p-s1-1_.5);

19 sensitive << clk.pos();
20 }

211 }
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Y —Z32— K3 Y=A+B+C ® RTL 3l (Verilig HDL)

module SAMPLE ( clk ,A ,B ,C ,Y ,RESET );
input clk ;

input [31:0] A ;

input [31:0] B ;

input [31:0] C ;

output [31:0] Y ;

input RESET ;

wire ST1.01d ;

wire STI1.02d ;

SAMPLE fsm INST_fsm ( .clk(clk) ,.RESET(
RESET) ,.ST1.02d(ST1.02d) ,.ST1.01d(
ST1.01d) );

SAMPLE_dat INST_dat ( .clk(clk) ,.A(A) ,.B(
B) ,.C(C) ,.Y(Y) ,.ST1.02d(ST1.02d) ,.
ST1.01d(ST1.01d) );

endmodule

module SAMPLE_fsm ( clk ,RESET ,ST1.02d ,
ST1.01d );

input clk ;

input RESET ;

output ST1.02d ;

output ST1.01d ;

reg BOl_streg ;

parameter ST1_.01 1°’h0 ;
parameter ST1.02 = 1’hl ;

ST1.01 )

assign ST1.01d = ( ( BOl_streg
? 1’hl 1’h0 ) ;
assign ST1.02d = ( ( BOl_streg
? 1’hl 1’h0 )
always @ ( posedge clk or posedge
if ( RESET )
BOl_streg <= STI1.01 ;
else
case ( BOl_streg )
ST1.01
BOl_streg <= ST1.02 ;
ST1.02
BO1l_streg <= ST1.01 ;
default

ST1.02 )

RESET )
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38
39
40
41
42
43

44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59

60
61

62
63
64
65
66

BO1l_streg <= ST1.01 ;
endcase
endmodule
module SAMPLE_dat ( clk ,A ,B ,C Y ,

ST1.02d
input clk ;
input [31:0] A ;
input [31:0] B ;
input [31:0] C ;
output [31:0] Y ;
input ST1.02d ;
input ST1.01d ;
wire [31:0] add32slot ;
wire Y_r_en ;
reg [31:0] X_r ;
reg [31:0] Y_r ;
reg [31:0] add32s1i2 ;
reg [31:0] add32slil ;

,ST1.01d );

or ST1.02d or B or ST1.01d )

add32s1i2 ( ({ 32{ ST1.01d } } & B ) |
( { 32{ ST1.02d } } &C ) ) ;

always @ ( X_r or ST1.02d or A or ST1.01d )

add32slil = ( ( { 32{ ST1.01d } } & A ) |
( { 32{ ST1.02d } } & Xr ) ) ;

assign Y_r_en = ST1.02d ;

always @ ( posedge clk )

if ( Y_r_en )

Y_r <= add32slot ;

SAMPLE_add32s INST_add32s_1 ( .il (add32slil
) ,.i2(add32s1i2) ,.ol(add32slot) );

assign Y = Y.r ;

always @ ( posedge clk )

X_r <= add32slot ;

always @ ( C

endmodule

module SAMPLE_add32s ( il
input [31:0] il ;
input [31:0] i2 ;
output [31:0] ol ;

,i2 ,o0l );

assign ol = ( il + i2 )

endmodule



