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1 DDS ( 3 ). verilog :
DDS . DDS always @ (posedge clk) //
ROM R begin
DDS if(rst)
ROM. , add a<<=16"b0;
ROM , else if(clk en)
DDS ’ add a<C=freq word nco;
end
’ always (@ (posedge clk)
’ ’ begin
DDS if(rst)
add reg<<=16"b0;
2.1 / else if(clk en)

add reg<.=add regtadd a; //add reg

=, end
2
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Fig.3 Diagram of the structural optimization
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Tab.1 Analysis of sine wave address
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Tab.2 Symbol judgment

N Rom

// Address judgment;

always @ (posedge clk) // N
m
begin
if(rst)

addr rom sin<.=14"h0;
else if(addr sin[0])
addr rom sin<C=~add reg[13:0];
else addr rom sin<=add reg[13:0];
end
always @ (posedge clk)
begin
if(rst)
addr rom cos<<=14"b0;
else if(addr cos[0])
addr rom cos<<= ~add reg[13:0];
else addr rom cos<<=add reg[13:0];

end

R verilog

// Symbol judgment;
always @ (posedge clk) // ,

begin
if(rst)
sin nco<C=16"b0;
else if(addr sin[1])

sin nco<<=~{1'b0,sine} +1'b1;

else sin nco<<={1'b0, sine} ;

end
always @ (posedge clk)
begin

if(rst)

cos nco<<=16"b0;
else if(addr cos[1])
cos nco<=~{1'b0,cosine} +1'bl;

else cos nco<<={1'b0,cosine} ;

end
3
Tab.3 Quadrant address translation

N m
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1 n N—2

2.3 ROM
1) MATLAB N
, 16 bit
MATLAB

x=linspace(0,pi/2,16384) ;

y sin=sin(x);

y sin=y sin* 2°15—1;

fid= fopen(’ f';/sin coe.txt’, wt');
FprintfC£id, %16.0 £ \n' vy sin);
Sfclose (fid)
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Fig.6 Shows the output frequency
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A high-precision and low-spur direct digital

synthesizer with dual orthogonal output

CHEN Liyan, XU Huiying* ,CHEN Liangliang

(School of Electronic Science and Engineering, Xiamen University, Xiamen 361005, China)

Abstract ; The paper first introduces the principle and optimizing method of the direct digital synthesizer (DDS), using Verilog

language in imegrated software environment (ISE) environment,a DDS with dual quadrature output and high precision and low

spurious output is designed and implemented on field programmable gate array (FPGA) , under the environment of MATLAB, the

spectral characteristics of its output are simulated, finally analyzes the relationship of the parameters and the spurious noise, which

can being a reference in DDS design.

Keywords: direct digital synthesizer;field programmable gate array;spurious noise; high precision;resource optimization



