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Arbitrary waveform generator. with phase—shift based on FPGA

Abstract

This system mainly controlded by FPGA and micro—processor Atmega64 is based on the
theory of DDS. The waveformigenerator with two independent outputs can supply any type of
waveform, ranging from 100Hz to 500KHz. Amplitude can be modulated from O to 5.0 with a
step of 0.1V .An extra function of PWM and phase—shift can meet the requirement of many
special fields .

This paper analyzes the general thought of how to develop a DDS waveform generator with
Field-Programmable Gate Array (FPGA). The whole system is based on the idea of modularization
and is developed from the bottom to higher hierarchies , combining the software and the
hardware. The main tool is QuartusIl software, whose language is VHDL .The design has a
friendly human—machine communication interface, by which the user can set up the parameter
with a keyboard and read the real-time data of the current waveform.
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LIBRARY ieee;
USE ieee. std logic 1164.all;
LIBRARY work;
ENTITY pipeline3 IS
port
( clk : IN STDROGIC;
incre : IN STDULOGIC VECTOR (27 downto 0);
result out : “.OUT STD LOGIC VECTOR(27 downto 0)
)
END pipeline3;
ARCHITECTURE bdf type OF pipelined IS
component lpm add sub0
PORT (clock : IN STD LOGIC;
dataa : IN STD LOGIC VECTOR(27 downto 0);
datab : IN STD LOGIC VECTOR(27 downto 0);
result : OUT STD LOGIC VECTOR (27 downto 0)
)
end component;
component lmp_d
PORT (CLK : IN STD LOGIC;
D : IN STD LOGIC VECTOR(27 downto 0);
Q : OUT STD _LOGIC VECTOR(27 downto 0)
)
end component;
signal SYNTHESIZED WIRE 0 : STD LOGIC VECTOR(27 downto 0);



signal SYNTHESIZED WIRE 1 : STD LOGIC VECTOR (27 downto 0);

BEGIN
result_out <= SYNTHESIZED WIRE 1;
b2v_inst : lpm add sub0
PORT MAP(clock => clk,
dataa => SYNTHESIZED WIRE O,
datab => incre,
result => SYNTHESIZED WIRE 1)
b2v_inst4 : lmp d
PORT MAP(CLK => clk,
D => SYNTHESIZED WIRE 1,
Q => SYNTHESIZED WIRE 0) ;
END;
INCLUDE “1pm add sub. inc”;
SUBDESIGN 1pm_add sub0

( clock : INPUT;
dataal27..0] : INPUT;
datab[27..0] : INPUT;
result[27..0] : OUTPUT;

)

VARIABLE

——component lpm add sub0

lpm add sub component : lpm add 'sub WITH ¢

LPM_DIRECTION = "ADD%

LPM_HINT = “ONE TNBUT IS&EONSTANT=N®, CIN USED=NO”

LPM_PIPELINE = 4,
LPM_TYPE = "REMADIOSUB”,
LPM_WIDTH\ % 28

BEGIN

result[27..0] = lpm add sub\component.result[27..0];
lpm add sub component.dataal[27..0] = dataa[27..0];
Ipm add sub component.'datab[27..0] = datab[27..0];

Ipm_add _sub_component. clock = clock;

END;
ENTITY LMP_D IS
PORT ( CLK:IN STD LOGIC;

——component Imp_d

D :IN STD LOGIC VECTOR(27 DOWNTO 0) ;
Q :O0UT STD LOGIC VECTOR(27 DOWNTO 0) ) ;

END LMP D;
ARCHITECTURE A OF LMP D IS
BEGIN
PROCESS (CLK)
BEGIN
IF CLK EVENT AND CLK="1" THEN
Q<=D;
END IF;
END PROCESS;



END A;
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entity PHASE is ——freugency modulate
PORT (
PHRASE UP:IN BIT;
PHRASE IN:IN STD LOGIC VECTOR (27 DOWNTO 0)r;
PHRASE_OUT:OUT STD LOGIC VECTOR(27 DOWNTQ )
)
END PHASE;

architecture PHR of PHASE 1is

CONSTANT QUART:STD LOGIC VECTOR(2Y DOWNTO 0):="0000001111111111111111111111";
SIGNAL X:STD LOGIC VECTOR (27 BOWNTO 0) ;
BEGIN

PROCESS (PHRASE_UP)

BEGIN

IF (PHRASE UP’ EVENT AND PHRASE UP="1") THEN
X<=X+QUART;

END IF;

END PROCESS;

PHRASE OUT<=X+PHRASE IN;

END PHR;
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entity PWM is ——freugency modulate
port (FRE IN :in std logic vector (27 downto 0):

PWM_OUT:OUT BIT vector (7 downto 0);——OUTPUT PWM
PWM_ADD :in BIT;——THE BOTTOM ADD WIDTH
PWM_ALT:IN BIT;—ALT BETWEEN PWM OUTPUT AND NORMAL OUTPUT
NORMAL IN:IN BIT vector (7 downto 0) );

end PWM;

architecture f of PWM is

SIGNAL

COMP:STD_LOGIC_VECTOR (27 DOWNTO 0) :=0001111111111111111111111111;

SIGNAL X:BIT_VECTOR (7 DOWNTO 0) :="00000000";

STGNAL Y:BIT VECTOR(7 DOWNTO 0) :

BEGIN

PROCESS (PWM_ADD)

BEGIN

IF (PWM_ADD’ EVENT AND PWM ADD="1") THEN

COMP<=COMP+"0001111111111111111111111411%;

END IF;

END PROCESS;

PROCESS (FRE_IN, COMP)

BEGIN

IF (FRE_IN<COMP) THEN—COMPARE

X<="111111117;

END IF;

TF (FRE_IN>COMP) THEN

X<="00000000";

END IF;

END PROCESS;

Y<=NORMAL IN;

WITH PWM ALT SELECT

PWM_OUT<=Y WHEN ’ 0", ——NARMAL OUTPUT

X WHEN ’ 1’ ;—PWM OUTPUT
END f;
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