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Suppressing Electromagnetic Interference of the Inverter by

Random Center Position Modulation
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Abstract: Aiming at electromagnetic interference generated by the inverter of the electric vehicle, proposed a random
center position modulation method. On the basis of the original seven segment symmetry modulation, the method moves
around the center position of the pulse in the modulation cycle and changes the pulse time randomly within a certain range
in order to achieve random center location modulation. With Matlab/Simulink established a simulation model for vector
control of permanent magnet synchronous motor. The simulation results show that comparing with the conventional seven
segments symmetrical modulation, random center position modulation can reduce the carrier frequency and carrier-fold
harmonic amplitude of frequency, there by reducing the inverter external electromagnetic radiation interference.
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Fig. 1 Synthetic vector coordinate relations
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Fig. 3 Pulse waveform after the center position changing

I 3 RIAL,  FEAILH O R Y B — A Bk b
2o MERZ], BIFGEE 2 A HUBN ). O T RERLY
HAE D LB AATIX 2 SIS 2, g gl oy i 2 1Y
ISy IR, RIS = A TR R e A Bl A
P, RTTE)G, 18 2 MK 3 2351742 1K 4 Fil
W5, Ha, 7, M T, , Ci=1,2,3) 2BIXNT
WA R B R BT, AR THI AT U
ITERIS 215 2 bR ais, Bk ETHERTTRE
W2 VLR T s T s, (=1, 2,3 )

FELTI VA e T B Ik o PR AN 4 BT R, Ko
TCMPI_I =T, TCMP2_l:Tb’ TCMPS_l:TL" TCMP1_2:TS_T0’ TCMP2_2 =
TTy Toyws » =1 T o0

! CMP3 1

1

CMP2 1

CMPL 1 7|

T, T T
B4 ZELEIGIE R T B Bk %
Fig.4 Pulse waveform for continuous increasing modulated wave
A O B S BBk R InIEL 5 s o (R 5
H, T =T+k x T,, Ho K HEEVLEL, & e(-1,1),
HA 7' =T+k X T,» T'=T+k X T,, "3 7 -T =T~
T, T'-T=T-T, Hit, &dhoBiG, AR
SRR I 2 A T B, (B T A A, R
T'CMP1_1=T'0=T0+ kxTgs
T'CMP2_1=T'b=Tb+k X Ts
T'CMP3_1=T'L,=7"L,+k X T

1

T’CMPU:TS_TG-H{ X T, H T’CMP1_2 7 TS_T’,,;
T’CMP2_2:TS Ttk X T

T ’CMP3_2:T Tk X T,o

S

TIPR smmeeemeeemeeccc e - m -

gt
1 CMP2 2 =SS mmSmsmmmmmSmssmmSSSssss===- X

.
T CMP3_2 mmmmmmmmm——e—————————————

R e Ak EEL LEEEED

'
TCMPU ____________

.
LAY p—— —--

'
TCMPI 1-

A i

1

oo I
Es BEAROAERRBK R

Fig. 5 Pulse waveform after the center position changing
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Fig. 6 The random center position modulating model

incorporating in seven segment symmetrical method
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Fig. 8 The line voltage waveform and frequency spectrum for

random center position modulation
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