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Arbitrarywaveform generator for exciting ultrasonic
transducer in leak detection

Qi Lei Sun Lichen Li Zheng

(Beijing Institute of Spacecraft Environment Engineering, Beijing 100094, China)
Abstract: This paper introduces the principle of digital waveform generator and design a digital function generator based
on direct digital synthesizer (DDS) technology used FPGA and necessary analog circuits. By serial communication, the
single-chip microcomputer is used to set the {requency and amplitude, as well as the choice ofwaveform; FPGA to
change the word of DDS frequency control and to realize the waveform table’ s generation; The profile data which
FPGA produces is sent into AD7524 to carry on the analog-to-digital conversion; The latter level uses the low pass
filter and the OCL amplifier to improve the wave quality and to enhance its ability to take the load. At last, the paper
gives a frequency analysis between the sine wave produced by the circuit in this paper and the sine wave produced by a
signal generator.
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process(clk0)

begin

if(clkOevent and clk0="1")

then

freqwr<<= freqin;

phasewr<{= phasein;

phacc<C=phacc + freqwr;

end if;

end process;

Horp phace J& 32 bit IWAEAL BNy, HHE 1 SRS
Iy Jp e b kL AR B0 1 UK

2) A1/ i Fe i LG

e AR E T BcH T AR /R B 48 5 i L ST FE AR AL N iR
—— XF VLML AR N AE i D T R IR o Bk AT AR
VerilogHDL # 5 AT Ly 8 9 2 85 LPM b iy 3 2 e
FR R YIS BB R R I T 2, Quartus 11 g it



E BE -HATREALBELUMOEERBELS

% 8 4

TRZ sz H Ik ZhaE e, 0 LPM_ROM, LPM _ MUX,
LPM_FF 4555, A A A LPM_ROM # il & 1F 5% 28 4%
FAE FPGA L, J7 (8 0 S BUAH /iR i

4 RN

FIRAA BT AT B W & £ 2% 42 i 125 kHz 1E 5% Ik
e EWME 7 i, N T M ES RE. B ES SE
Bk A 5% HP33120A =AY 125 kHz 1E % (52 (| 8) k4T
tbdg. W LAEME 7 R E S, £ 06 E N, 7 125 +
20 kHzHH N (5 S e ol 7520, 10 K 8 5 576 125+
20 kHz #5457 P BER 5 B 51% . AAh. 7 R 8 Fi{E
S ARSI B (<X 25 kHz) . =5 # Bt 3 (375 kHz) | FL A% 50
RS (625 kHz) L 4% 45 it i (875 kHz) #BAE 16 M 75 T 48,
A7 g B /N 8 A b AR A
e T A 5 B T T
10
091
08+
0.7+
0.6
05+t
04}
0.3

02}
0.1F

H—{LiR(E

0 125 250 375 500 625 750 87510001 1251 250
$i%/kHz

K7 AR R R AR A W R RHE

1.0
091
08F
0.7+
0.6
0.5}
0.4F
03F
02F
0.1}

H—{LIR(E

Noaon

0 125 250 375 500 625 750 875100011251 250
$i#%/kHz

B8 BRER A HP33120A 7 A 1 IR A 3% 1

5 & i

TR AR T A g — ol R ARG T 7 3k » AR B 2 3t 1 T
Tk B . Ay i A A R R Sk Ol B L A S

NG T —FE B PO R S BT % BT R e T
AR A B (DDS) £ A L L FPGA 15 3 B2 28 05, 7 i A
WA TR B F B L S B B OR 19 7 A O HL R AE
AN T AT TR AR AR T R AR A
R

2 % ik

[1] SFR. E 28 2. 0 F Kl J7 i Bt AR 9E [0 ], it K A%
BT RE,.2010,27(6) :739-742.

[2] & IMb L har E. k4 fih =Xk 75 o O A DU R 42 1R
TR B I UE L) ], A R 2% 3 5% T FE, 2014, 31(2)
212-216.

(3] S I FL XU, SR AL B 25 78 [ A i K &%
w3 O A X 3 2 R, 2016, 37 (5):
1187-1191.

(4] SR, X0 BRF5IE. 45 38 S/ ik U A 0 3 35
FS RS L) ], i 5 24 ), 2016, 3(6)
834-844.

(5] ZRubBFE M. A S ICH R b E S 4
A SE E JR LT ], dbat Tl K2 % 42, 2007, 33 (4)
342-347.

(6]  IEUAME . PRORER. F T8 75 S S A I 1) 0 e 2 R X
O] R TR 2012,20(7) 1 72-75.

[7] SHEXHF . EEXAONETD. T FPGA ME RS
KA LT ], B S A 00 4 4 R . 2016,35(11) :63-67.

[8] LIUZ Y, ZHAO B R, XING F. Design and error
analysis of a high accurate star simulator based on
optical splicing technology [ J]. Instrumentation,
2015,2(1) :44-56.

[9] AU, BEOGH]. BUE E AR B B8 KA mH 4 A
BRG], B B R, 2016,39(4) :9-12.

(100 A, £ 55 AH 3¢ B 22 36 8 75 I <00 0 = 3 19 oF
78[D]. Rt R K2E,2007.

(1] #2404 §IHiE 3. 2T DDS 1 FPGA [ %07
PRBUE S BRI RS BT, AR T oK% 22 4]
B SR BE2E . 2009 (4) :390-393.

[12] #k#%E. 8RR ESRERESHPR SR B
FEL I 8 R, 2012,31(6) :80-83.

EEE N
FE 1985 A TR, TR, A SR K

7 B AR I P 2 L A S A B AE DT TR F AR
E-mail: gilei@tju. edu. cn

e 03



