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Tab.1 Harmonic of rectifier input current when R =10 Q,C =3.3 mF
PR e/ A HADL/ () IR i B/ A HADL/ ()
1 56. 06 23.75 9 14. 47 -115.57
3 47.47 -110.53 11 11.29 149. 03
5 36.34 116.76 13 11. 60 43.65
7 24.35 -7.31 15 10. 41 -68. 58
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Tab.2  Harmonic of rectifier input current when R =20 0,C=3.3 mF

2l it e/ A FABE/(°) || IEBREL i {E/ A FHAL/ (°)
1 30.23 19.72 9 14.23 166. 78
3 26.28 -125.84 11 10.37 33.56
5 23.49 87.29 13 7.38 -87.21
7 19.36 -53.46 15 6.13 154. 84
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Tab.3 Node information of input current with CR load when R =10 Q,C =3.3 mF

W]/ s Lon (Lot —ton )/3 (Lo —ton )2/3 Loit
HFABL/(°) 52.313 66. 694 81. 133 95.515
WE{E/ A 0 115. 87 71.37 0

3 USRI T SRR B ORI B A LR Y B B (AR AR B A 2T
TIRE AR 3 A S L SR A0 TS i AP A T A T3 X ) 4 1 PR, TR
AL TAEREA N A B RS B, . A SCR AR AR ERE

)

TRy = ) TEIR I ) R3PS 5022,

WCHR Lo, | o SIS HIN 2RI f(x) B AL 2240 H 2 TR R
N, (%) =f(x0) +f1 %0 ,%: ] (2 =) +f %0,%1,% ] (x—20) (x —2,) +-- +
SLxo, 20,0, | (2 —x0) (6 =21 ) oo+ (% —2x, 1) (10)
G 3 AR B3 s AR AR AEL S B, SR =R (10) M (B Bk A T (s B, 19 B R M 2k
AHL A B i E R B O



72 ZETRRRAAR(HARBEAR) 2011 4F:

. {4.37E10t3—6.46E8t2+3.O4E6t—4.43E3 , ton <t <t (11)
L =

0 , L <bon B £ > Lo
3 Bk EIE A ERE T

ERYUE R ) MATLAB {5 B (R4 BRI 3 BT 7R i 2544
FE P JEA T, B AL R wi, = 311sin (1001 ) , S B R =10
Q,C=3.3 mF,r=0.005Q, = £ pREUAIHE BoRF AR e (i
K (8).(9) Ar/R Ay CORDIC 3%, 4% 12 ¥k, HL[0.01,
0. 02 ] X [a] PA] fit) S-388 Fsf 2] | S BT 2200 760 o i) S5 R B A 2 A s 1
SR E R IR AR (1) 9547, R MATLAB ff &
AT B A BNZ S 50T U L B A A FR S T AL

lzl 40 _40 0.[]Il D.OIZ 0.(|33 olo;; D.I(JS 0.t|)6 0.;)7 O.Il]s
S S 2 R S HIENT L AT T AS AR | - .
15 B TE 5 BT 2 [ B 6 20N 0. 96, His [ (19 53 4 CRGUHEE LB AL £

S0 W RS B0 4 R ’ 2 4 AT LI % Fig.4  Simulation figure of rectifier input current with
7 A B R BOE S B O AR Sl A R IR 2N T 2% | IR(E AR ZE/INT 5% |, iT LI O P
S IOE—2,

x4 HEEESEREREUELE

Tab.4 Comparison of the simulate and theory waveform

W SiEf/(°) KW/ (°) &1/ A
fHE Y 52.31 95. 51 203. 1
HLSWIE 52.92 95.94 213.0
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Tab.5 Consume of hardware resource with two different method
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A Method of Reference Current Waveform Production of Nonlinear Electronic Loads

LONG Hou - tao, HOU Zhen —yi, SUN Gang, WANG Wei

( Telecommunication Engineering Institute, Air Force Engineering University, Xi’an 710077, China)

Abstract : The generation of the reference current waveform is the key technique of the design of the nonlinear elec—
tronic load. The harmonic information has to be known when the harmonic superposition method is adopted. By this
method, the simulation of nonlinear load with arbitrary parameter can not be realized. In order to solve the limita—
tion of the traditional method, by taking the rectification circuit for example, a method of generating the reference
current waveform based on analyzing the equation of state of the circuit and the load parameter is presented. In the
hardware realization, an algorithm combining the CORDIC with the interpolation is adopted for the speed and re—
source factors, thus reducing the consumption of clock period and hardware resource. The simulation done with
MATLAB and Quartus II software shows that the use of this method can generate the nonlinear electronic load refer—
ence current waveform consistent with the theoretical current waveform by consuming less clock period and hardware
resource.

Key words : nonlinear electronic loads; CORDIC algorithm; interpolation algorithm; waveform generation; FPGA



