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Application of the dead time compensation algorithm
for a low—cost general purpose inverter

S.J. Jeong, S.K. Kim, S.H. Kim, H.]. Shin, K.J. Han, M.C. Kim and S.]. Lee
Electro-Mechanical Research Institute of Hyundai Heavy Industries Co., Ltd.

ABSTRACT

In a general purpose inverter, a dead-time
compensation strategy is very important for
reducing torque ripples and acoustic noises of
motors. However, in the case of small capacity
inverter, the accurate dead-time compensation is
hard to be obtained because a removal of the
switching noise in a feedback current signal is
difficult on condition of low-cost implementation.
In this paper, the operation characteristics of the
general purpose inverter applied the dead time
compensation algorithm using an instantaneous back
calculation of the phase angle of the current are
presented.
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Fig. 1 One Arm of the PWM Inverter and Gating Signal

2208 =Atel 7 | H2 M=



ON sequence ) Off sequence

7\

ithia0) /7

Tal ent-Tdead ent /7 \
* 2 A7 \

CMPRI A “ﬁ' e ——— F
\
\_\ /

/
N Timer /
\ /
N\

\/

I/

CMPRx reload

:
| :
i !
1 1
1

| !

= POy e

N
i
!
i
)
I
i
}
i
i
l
1

ON OFF | Top
ON Bottom

T8 2 el FRoIM AlRAY oi=Elel Babuk
Fig. 2 Dead time compensation method with positive
current
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al
«
w

g AFEs oA BAAFARZ W

:rl?ﬂ?ﬂ-ﬁ}- _—_1al 4= ABES Pu
%51 AHES Ol EFkolth
]*‘] 3ol A 24 ARFHLE %5}0}—‘5
durAQl fx9 AF AN 2 AHAE
F8 EFEHY o= A= —r7]”51
A5 ZE 2719 24/38 HEBEHo=R
43 gdez T + ez AR
o] ZA F7tHA =

a3, HEgdset ;‘4 77 0520 2 ZA§
284 a9 714 AFMANEE A2 Q3
BB E 28 AAe] 05Vde B -05Vde
il 7t etn BAE A AYe] grAd Hel A
7 022 n&AEEs A4S 2. g2y AF
7} 9B A7] olgldl = AFY A7) ot ®HA
& s Fojof A

M
o
K

fooX N o 8.
0 = N rlo iz o o
r‘°ﬁm_“‘“r$‘-'rﬂ

‘“%a

JRLN

o}mt’ﬁﬂ

_r_, oﬂi

|l'§LNlI F.E—‘Z‘-'

ZALY AHE ] HEE Rt o2 JAF A
3 Aol NFEE A% 27 2 AR N¥He
2 Fate] ARl 27l wet BARe Adsdc
labes @, ‘ Deadtime
———p abesidge - - dijeiabes—pm

S+ @ Comp
4 A

8 4 d-g¥iEl2 0|88 ANRe EEE EEL
Fig. 4 Block diagram of current filtering
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Table 1 Experimental motor parameters

AF7 AF Wk
Rs 0.544[ Q]
Rr 0.498[2]
Ls 75.7[mH]
Lsigma 6.68[mH]
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Fig. 5 Qutput Current with conventional inverter(2Hz Ref.)
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Fig. 6 Output Current with d-q filtering method(2Hz Ref.)
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Fig. 7 Output Current with d-q filtering method(60Hz Ref.)



