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Design and Implementation of Direct Digital Frequency Synthesis
Multiple Signal Generator Based on FPGA
YANG Dawei, YANG Xiufang, CHEN Jianhong
(Faculty of Mechanical and Precision Instrument Engineering, Xi’ an University of Technology, Xi’an 710048, China)
Abstract; The convenient and adjustable multi-single resources with high precision and frequency are of-
ten required in the practical industrial and sci-tech fields. The basic components and design principle of
direct digital frequency synthesis ( DDS) multi-single generator based on FPGA are studied and de-
signed. Also, the software description language VHDL, and programming realization method are given.
Linder Quartus II software environ, the signal generator is simulated. ALTERA company cyclone 1V
hardware platform is used to achieve the program downloading. The experimental results indicate that this
design has realized the frequency adjustability, phase adjustability, and amplitude adjustability of the

sine wave, saw tooth wave, square wave and triangle wave with high accuracy, fast conversion of wave

patterns, and fine quality of output wave patterns, and better performance to price ratio.
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Fig.2 DDS signal generator circuit schematic diagram of the model structure
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LIBRARY IEEE;

USE IEEE. STD_LOGIC_1164. ALL;

USE IEEE. STD_LOGIC_UNSIGNED. ALL;
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ENTITY DDS_VHDL IS
PORT ( CLK:IN STD_LOGIC;
FWORD: IN STD _ LOGIC _ VECTOR (2
DOWNTO 0) ;
PWORD: IN STD _ LOGIC _ VECTOR (2
DOWNTO 0) ;
KWORD: IN STD _ LOGIC _ VECTOR ( 1
DOWNTO 0) ;
FOUT. OUT STD _ LOGIC _ VECTOR (7
DOWNTO 0) ;
POUT. OUT STD _ LOGIC _ VECTOR (7
DOWNTO 0) ;
DA_CLK:OUT STD_LOGIC) ;
END;

ARCHITECTURE one OF DDS_VHDL IS

/7w PR OE AR A A7 ROM FREF + /
COMPONENT

END COMPONENT
SIGNAL F32B. STD _ LOGIC _ VECTOR ( 31
DOWNTO 0) ;

SIGNAL RMI0B. STD _ LOGIC _ VECTOR (9
DOWNTO 0) ;

BEGIN

DA_CIK < =CLK;

F32B(24 DOWNTO 22) < = FWORD; F32B (31
DOWNTO 25) < = “0000000” ;
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F32B(21 DOWNTO 0) < = “0000000000000000000000” ;
P10B (5 DOWNTO 3) < = PWORD; P10B (2

DOWNTO 0) < =“000" ; PLOB(9 DOWNTO 6) < =
“0000” ;

KI0B(9 DOWNTO 8) < = KWORD; K10B (7
DOWNTO 0) < = “00000000” ;

ul : ADDER32B PORT MAP(A = >F32B,B= >
D32B,S = > DIN32B) ;

u2:REG32B PORT MAP(DOUT = > D32B, DIN
= >DIN32B,LOAD = >CIK) ;

u7 : REG10B PORT MAP ( DOUT = > SINI1OB,
DIN = > LINIOB,LOAD = > CLK) ;

u8 : ddata_rom PORT MAP (address = > SIN10B,
q= >FOUT,clock = >CLK) ;

END;
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Fig.3 Simulation waveform data of SignalTap II logic analyzer
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Fig.4 Simulation diagram of sine wave phase variation
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Fig.5 Analog output frequency triangular waveform on the oscilloscope
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