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Abstract The realization of direct digital synthesizer (DDS) by FPGA based on
the principle of fraction division is introduced. It’s principle, structure and
realization method are also given. Then the linear function relationship between
output frequency and reference frequency is deduced. The DDS is high frequency
stability, accuracy and resolution that can easy to preset and display the output
frequency by single chip computer easily.

Key words FPGA, direct digital synthesizer, single chip computer

(Direct Digital Synthesizer, DDS) ,
. DDS DAC
. DDS . . N
(FPGA) DDS )
1 FPGA DDS
DDS FPGA . D/A

2003-07-03



272 19

o 1 FPGA DDS o 1
50MHz , FPGA DDS o FPGA
R()M ° - ) o
D/A ROM o
: P ks
i FPGA \ :
: |‘C ! e
— ! ——— Y ! i
&% | | ) : Fﬁ %
50MHz P B g 2047 A0 4 I ik 2% # FBROM "| DA o g
: 3 .
CogE - e |
E i mﬁﬂ&%ﬁ#l%ﬁ;
; ¥ VlomE 2
R O St . T O Y
‘ . B
1 FPGA  DDS
- D) o I)/A
1.1
s , 1.10,100,
1000, 10000 . o
FPGA ROM s ROM , s
o DDS
1.2
N N R s
R DDS o s
Cy ’ o
2 FPGA 20 . , Cy



: FPGA 273
1.3
20 , 3 8 o
’ 8 LEM_ADD SLT
Ao e
‘ & s T 1AL L
1.4 FPGA ROM i sl 0]
hiiwa] L
- " i '}
FPGA
(EAB), 2 FPGA
FPGA EAB Initialize Nemory = x|
ROM\ Memony Hame: LEM_AOM: Taliom sromlcasten j
RAM FIFO [1] Bddiass: Walus
’ i Bl @ W A7 B4 01 CE D8 OF =
FPGA 1] E7 E F5 F& FDO FF FF FF FF
12 F[i A N EF E/ OF 05 B (I
1 Ba A7 14, D g1 72 5 5a iC
EAB ROM EE 40 3 4 £l 18 n 3] MG 3
2 i ] g oo a1 03 I6 ug
’ 3 64 EE Lll: ?EI _ll ;:3 T S -L'n £
3F 72
. 6 . =l
8 3
o FPGA ROM ,
’ ’ ROM-Data o
o 64 s 16 o
1.5 -
1.6
DAC s
1.7
2 [2]
, P, k(k<P),
k/P, k/P . 20 ,
Cy




274 19
fo1 k
fo=Nur
’fo ;fr s 50 MHz ;N
. :1.10.100,1000,10000 M ,
, (16.32.64) ;% .1 ~ 1000000; P
(2% — = 1000000).f, P JMON R
° k= 1’M\N ’ H k ,M‘N
™ N M P 10" 64 10° ) ’
7.8125 X 10 °Hz,
fo 1 kB 50X 10° 1 10°
Jos = NP = 1 16 107 = 3125000 Hz;
3125000/10°=3. 125Hz.
/. 50 MHz, , Af =1Hz.
N = 100, M = 64, b .
NMP , 100 X 64 X 10° . .
b= LA AR L AN N ,
7 £ 50 % 10° f. = 1281,
, . 1Hz~ P /128=10°+128=7812.5 Hz, Ak =64,
0.5 Hz; Ak =1, 1/128 Hz.
3
, k If. .
, N . FPGA DDS
.DDS , .
DDS ,
; Somx  FPGA f.
S omax = Jo/2) 0
FPGA 200 MHZ ) D) 1)
. FPGA DDS . .
FPGA .
1 .EDA ,2002. 10.
2 ,1996. 9.
( )



