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Abstract  This paper presents a new register transfer level synthesis methodology for efficient SOC system
design. The previous register transfer level synthesis systems first translate from a hardware description language
to sequential circuits inadequately. Secondly, the systems separate registers and combinational circuits and then
optimize only combinational circuits. This paper describes their disadvantages and then proposes a new method
to overcome their shortcomings. This paper also shows the effectiveness of the proposed method by using the
proposed method at designing the controller of a surveillance system.
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library ieee;
use ieee.std_logic_1164.all;
use ieee.std_logic_unsigned.all;
entity counter is
port (clk, reset: in std_logic;
dout: out std_logic);
end counter;
architecture rtl of counter is
signal count: std_logic_vector (7 downto 0);
begin
pl: process (reset, clk)
begin
if( reset = "1’ ) then
count <= "00000000";
elsif rising_edge(clk) then
count <= count + 1;
end if;
end process pl;
p2: process (reset, count)

begin
if (reset = '1’) then
dout <= '0';
elsif (count = "00001011" ) then
dout <= '1";
end if;
end process p2;
end rtl;
(a) VHDL 7]& 1
(a) A VHDL description 1
clk S e ) e Y Y Y ) Y O B
reset 1
dout —

(h) AlEH el A7 1
(b) A simulation result 1

1% 1. VHDL 7113} AJEgold A3 1
Fig. 1. A VHDL descriptionl and a
result 1

simulation
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Fig. 3. A synthesized sequential circuit 1 by the
previous method

library ieee;
use ieee.std_logic_1164.all;
use ieee.std_logic_unsigned.all;
entity counter is
port (clk, reset: in std_logic;
dout: out std_logic);
end counter;
architecture rtl of counter is
signal count: std_logic_vector (3 downto 0);
begin
pl: process (reset, clk)
begin
if( reset = ‘1" ) then
count <= "0000";
elsif rising edge(clk) then
count <= count + 1;
end if;
end process pl;
p2: process (reset, count)

begin
if (reset = ‘1) then
dout <= '0’;
elsif (count = "1011” ) then
dout <= '1";
end if;
end process p2;
end rtl;
(a) VHDL 7|& 2
(a) A VHDL description 2
clk HgliplplininlnlnlininlelnBeleiy
reset 1
dout I

(b) AlE# el A} 2
(h) A simulation result 2

719 4. VHDL 7]% 29} AlEH ol A7 2
Fig. 4. A VHDL description 2 and a simulation
result 2
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