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Digital single—phase and three—phase
reference sinewave signal generator

Wang Yong,He Kai,Shen Songhua
(School of Automation Science And Electrical Engineering Beihang University, Beijing 100083, China)

Abstract:In this paper a kind of single—phase and three—phase reference sinewave signal
generator is presented by using digital method together with phase—shifting circuit.The the-
ory of circuit and how to select circuit parameter are analyzed detailedly and the experi-
ment result is given.The experiment demonstrates that the kind of single—phase and three—
phase reference sinewave signal has the characteristics of high frequency precision,low
waveform distortion and the amplitude is stable and adjustable continuously,even,the cir-
cuit is simple and applied,it is a kind of ideal single—phase and three—phase reference
sinewave signal generator in the field of measurement and control.

Key words:sinewave ;hase—shifting circuit ; generator

EPROM

- 16 -



Vol.40 No.454

40 454
2003 10 Electrical Measurement & Instrumentation Oct. 2003
f[% T 1 1sv}—“ R
o — = |
. +
h & alkeB] <FRRY
| -
8 E g © :umaﬂ‘m:égz :ﬂmsvimsoéggg
4060
BEBBE BEEBIE
3555885883 A 1 i H’
- % ]% —£>$— F%l 1+
: ot 1T
I Iy T
RAESEORT 4 ):30:v):) 2 TH g H
Bl $HAREZALAAR LR
: 1 . 2 ,4018
) . THD( ) ) )
. CT . 4018
4060 , fo ; 9 Qi~Qy
4060 “17,
: “0”, , 1A v,
. 4018 . 2 . 3,
Ry~R, : R 4018 “1” (Ry~R.)
: R’ “0”
o , , (Ro~Ry) 0 ,
, ; Va , o
( Vi
18). , 4018
) ° by,
2N, | d
4018 /. /i | LLLLL‘
2N,  f=fx2N, 2N 18, | e
400Hz, 4018 f cx UL AR ASAAASANNT
fi= [x2N=400x18=7.2kHz, 4060 S o T
4018 . 4060 P — —
0 2 8_6, - T | S
¥ > R — R —
’ Q9 r T

2'=f /f=f x2N/f

B2 HHEesERTER

- 17 -



40 454 Vol.40 No.454
2003 10 Electrical Measurement & Instrumentation Oct. 2003
Ry R
o [ f { J
= b (w)=2arctan(w/w, )
3 () , 120° ,
) wRC=tan[1/2¢ (w) J=tan(60°) (6)
1.2 RC=tan(60°)/® (7)
s , R.C 120°,
THD N U4 \UB\UC 1200\
o Um 9
A
: wmanE | —mum |y —wsn T
, HEREE b ¥ 1
/N Ve Ve
0N T U oo Ya
T (i-1)w/N
N B4 =ZABEATFZALZLEBFIER
_sin(w/2N) . . B 2%
U"_iﬂ'/ZN U, sin[(2i-1)m/2N] (1) N
=19 e N+1 B3
(L_1’27 ) 2 ) E { I -
H Rl A3
3 § iy o - 7B :m B W
E . + L 4
R = 20, R = R, o ol ==
©U,-U """ cos(2im/2N) T T
L
(i=1,2, - ’Ngl )y (2) =
N BS5 ZHHAAEZEAASLRE
_sin(m/2N) T
U, =T AN U, sin(im/N) (3) 400Hz
(i=1,2, - ,IN/2) o 6
3 ; 7
; 8
U (1-U)(1-U._,) .
R<: 1 i i+1 R (4)
' (Ui,+1_Ui)<1_Ul) 0 ’
(i=1,2, JN/2)
2
4 ,
b 5 b
120° o
:R1:R3:R4:R6,R1:R2:R ,CIZCZZC
(5)
A(s)=-[(s—w,)/(s+w,)=U,/U,=U./U, (5) 6
0,=1/RC, ( 53 )

- 18-




40 454
2003 10

Vol.40 No.454

Electrical Measurement & Instrumentation Oct. 2003
Task_Creat ,Task_Del .Send_Sig- s CODE ,
nal ,Clear_Signal o TCB 1K - DATA
o 4
s MCS-51
) TO o
o C51BBS
3 , o
(1) :
, CPU , [1] [J]. ,L1998(11).
[2] .http://www.c51bbs.com
3 . C51 Windows
1000 . Al "
[M]. 2001.
(2) 4] ] 1992,
ISR N o (1972-), 1994
’ ' :2003-07-12
20 . ( )
(3)
18
( ) 4
EPROM
7 ’
I ©
I
I
I (1] . [M]. ,2000.
|I I| (2] . [M]. ,1987.
I‘ 'I [3] COMS [M].
I :
|I || (1975-), .
:2003-06-09
OHz  0.5kHz 1.0kHz 1.5kHz 2.0kHz 2.5kHz 3.0kHz 3.5kHz 4.0kHz ( )

8

~53—



