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Optimized Design of a Direct Digital Frequency
Synthesizer Based on Low — end FPGA

LI Ke-wei , ZHANG Yu-ping
(Department of Communication Engineering, Chengdu Technological University, Chengdu 611730, China)

Abstract: Most existing DDS design schemes are costly and complex to satisfy engineering requirements. In this
paper, an optimization design based on phase synthesis and low — end FPGA is proposed. The hardware and soft-
ware design are provided. Test resuts show that the designed DDS consumes low power and can output stable sig-
nal, convert frequency fastly, output flexible frequency signals and has good effect in setting arbitrary wave-

forms. It can be widely applied in communication signal modulation, instrument detction and signal generation.

Vol.52 No.5

Key words: DDS; frequency conversion; arbitary waveform generation; low — end FPGA

1 35

WA AR )12 U A R AR R,
TLEIIR A BH AR AL FE W) 1) RCLLC 417 377 HL % A
BTN 9 B FR (PLL) $5 R, DL K B 5054
ZA 5 (DDS) FE AR DDS H A DL HAR {7 Mt A A A
R B Ry IR A o M AR TR i A R
T R R AR S A T R WA T
T B AL BRI 5 2R, X DDS AR A AT R
SR MO R . 2 BT TR R LA DDS A
PG T 2 O R Se bR TR R,
JIt LA DDS SR A il AR IEAE M 35T FPGA SEBUHLE
BRSO R, il FPGA SZ3 DDS # A Hh#%

T

* UWgFEHET2011 - 12 - 21;f8E B E9:2012 - 04 - 26
- 818 -

R, AT LA AT BAE 5 W, ol LS Z Fh DDS
LRI A R EE, 3 Bl DT B4l 4 X s e, H
B RZHGE T FPGA 523K DDS 3 A B3 2 52 b T
BOR X RN AR SR ARAR 5, B DAAS 345
T —Fh R R FPGA S2BE DDS ikt . %5
RRGAIRIE L, BTS2 B, B A AR o

2 DDS AR K TIERIE

DDS F-Z i iR FE il 4% AHAL S AR T
) ROM 3 \D/A JARGEJE 48 IO HL B4, R0
JRPRAE AN 1 7R . o, KOs s il 5= (45l
ARG 5 (3R E) , N O Lk (-4 ROM A 3
Hk) , PO AR AR (B AR BB AR 5 9w 46 AH



552 %

0]y A SR MRS FPGA SE 3L BB & i AL AL Bei

553

1), F. ASHIBR, RINEHE F, H9RE) T L
WA T K R A A R, i e 7 A v b
NI asint P BUE O AL (BB ROM 1
kML) s AL N XTBOE ROM #E4T Tk, P
ROM % i1 2 S5 K A7k 100 B0 Ze il A 1AL LU i 1
BIRME, FFZE D/A B4 B B DR | 15 40 o0 A5 8
e B -0 J5 R T LA B U 15 S O
N
%g;%hm&ﬁﬂkmqahmﬂamﬁm&ma

P

Kl 1 DDS J5HEAE A
Fig.1 Schematic diagram of DDS
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Fig.2 The control system circuit
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(3)2}%‘:{32/%%[“ inputsys _ clk, rest_n, key _in, key _ en;
IS L R - Chebyshev 10 i G 5 8 8 FL 5% outputlocked;
HLER AN E 4 5. output[ 3:0] step_ cs;
output[ 7:0] data_ out, step _ dis;
00 | 00 00 00 00 wireSYNTHESIZED . WIRE_ 0, SYNTHESIZED . WIRE_ 1,

SYNTHESIZED _ WIRE _4;
wire[ 7:0] SYNTHESIZED _ WIRE _2;
wire[ 9:0] SYNTHESIZED _ WIRE _ 3;
creat _ addrb2v _ inst(
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Fig.4 Structure of filter circuit

M\ DA B4 i ok 1) B 2374 B 2 i, IR It .sys_ clk(SYNTHESIZED _ WIRE _0),
T B FH U I PR B R B e S T R 1 TG, DT AR -rest_n(rest_n),
U R R FF 22 B 30 T LA T 25 Al 5 -step- en(SYNTHESIZED - WIRE..1).

.step(SYNTHESIZED _ WIRE _2),

B, BERE R ECE A .addr_ out(SYNTHESIZED _ WIRE_3));
RAM _ sinb2v _ inst1(
4 REHHFET .in_ addr(SYNTHESIZED _ WIRE_3),
GNP PR 2 508 K 4y DK 4 -ﬁ;mﬁﬁﬂ”“
SyS _ V _ 1nSl
AL (A2 1 28 0 3 TR sy control, B 0 b
%*ﬁﬁ& PLL ) Iiﬁlﬂﬁ :lfJJZ /_:E EE create _ addr & {BZﬂ:/; %ﬂ: . areset( SYNTHESIZED - WIRE _ 4) ,
BARAT i ROM, .cO(SYNTHESIZED _ WIRE_0) ,
AR T2 F . .locked(locked) ) ;

module DDS( assignSYNTHESIZED . WIRE_4 = “rest_n;

sys_ clk, rest_n, key_ in, key _ en, locked,
data _ out, step _ cs, step _ dis .sys_ clk(sys_ clk),
)3 .test_n(rest_n),
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sys _ controlb2v _ inst4(
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.key_in(key_in),

.key_en(key_en),

.step_ en(SYNTHESIZED _ WIRE_ 1),

.step_ cs(step_cs) ,

.step_ dis(step_ dis) ,

.step_ out(SYNTHESIZED _. WIRE_2));
Endmodule
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