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Sorter Array Processor Design by Using VHDL
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(Department of Electronic Technology, Changsha, 410073)

Abstract VHDL is a standard language for the design and description of digital cir-
cuits. As a case study several array processors fullfilling the sort algorithm designed in
VDHL are discussed here. Their concise VHDL description can be synthesized into FP-
GA or ASIC gate-level netlist. Practice shows that applying VHDL can greatly improve
the efficiency of digital system design.
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 ENTITY sortpel IS
. PORT(SIGNAL d_in: IN BIT_VECTOR (7 DOWNTO 0);
SIGNAL d_cas;: OUT BIT_VECTOR(7 DOWNTO 0);
SIGNAL clk, reset: IN BIT);
END sortpel;

ARCHITECTURE behavior OF sortpel IS ‘
SIGNAL d-x: BIT_-VECTOR (7 DOWNTO 0);
SIGNAL d_y: BIT_-VECTOR(7-DOWNTO 0);
SIGNAL flag: BIT;

BEGIN
clockl; PROCESS
BEGIN

WAIT UNTIL(PRISING (clk) OR reset=*1");
IF (reset= ‘1" )THEN d_y<=X"00";
ELSE IF flag= ‘1’ THEN d_y<d_x;
END IF;
END IF;
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END PROCESS;

clock2: PROCESS
BEGIN
- WAIT UNTIL(PRISING(clk) OR reset= ‘1%);-
- IF (reset= 1’ )THEN d_x<X”"00";
ELSE d-x<=d_in; -
END IF;
END PROCESS;

PROCESS(d-x; d_y)
BEGIN
IF(d_x>d_y)THEN flag<“1’;
"ELSE flag<= ‘0’
END IF;
END PROCESS;

d_cas<=d_y WHEN (flag= ‘1)
'ELSE d_x;

END behavior;
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ENTITY sortl IS

PORT(SIGNAL d_in; IN BIT_-VECTOR(7 DOWNTO 0);
SIGNAL d_cas: OUT BIT-VECTOR(7 DOWNTO 0);
SIGNAL clk, reset: IN BIT);

END sortl;

ARCHITECTURE struct OF sortl IS - :
TYPE data_path IS ARRAY (20 DOWNTO 0)OF BIT. VECTOR (7 DOWNTO
0);
SIGNAL data_con: pata_path;
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COMPONENT sortpel

PORT(SIGNAL d_in: IN BIT_VECTOR (7 DOWNTO 0);
SIGNAL d_cas: OUT BIT_VECTOR(7 DOWNTO 0);
SIGNAL clk, reset: IN BIT);

END COMPONENT;

BEGIN , .

Ui: FOR i IN 0 TO 19 GENERATE

Ux:  sortpél , ) y .
PORT MAP(d-con(i), d-con(i+1), clk, reset);
END GENERATE; ' "

d_con(0)<=d_in;

d_cas<=d_con(20);
END struct;
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