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Inverter Output Voltage Synthesis Using Novel Dead Time Compensation

o EOBE RO
(Jong-Woo Choi * Seung-Ki Sul)

Abstract - In this paper, a novel dead time compensation method is presented which produces inverter output voltages equal
to reference voltages. An experimental result is also presented to demonstrate the validity of the proposed method. It shows
that the compensation of the dead time is possible up to a sub-microsecond range. And the reference voltage can be used as
a feedback value, which is essential for sensorless vector control and flux estimation. The method is based on space vector
PWM strategy and can be carried out automatically by an inverter controller for initial set-up without any extra hardware.

Key Words : Dead Time, Space Vector PWM, Stator Resistance

1.M B

FHz AFANA Be] AgHE ALE PWM QBE=
IGBT(Insulated Gate Bipolar Transistor)@& 253 <93
azte] o g NFAENY Ay FEAAHgsA 1 ¢
SH9E st gk AMEs el A YW o]z
2 SgFobollA, M2 AL Wad Ay ge F
171 flste "esich 1oy} Hadue Qe &9

3|

HE A HYsHE AL ez BARS b A
== |
|

2

-0

1

q 2
o YL A AR FHALE ddstol,
9

; DRI YRS AQENUE AF§ete] 223 1)
obwb @t} uElnE AWEE Agste] Z4W EAg
AA FRAL vseskel Aol A Ho] Hoj2H
2E AR odrh oMY FRMAL Ar E st
Homt: FANYAYNG EAUGLR ol gl AHoloh
aeid dEeee) 9 2o ganel A Qe 9l
WE FeAEe 1 AR s wol sjslo} 3loiA o]
B g ns wow G AojRHom Y 47} )
Ak,

el dmeeel o AstRe waks] slsk] we
F7h AR OLHI-5], 29 ade] B-2 ehelw @ o=
22w 20Yae AWASel F GBL e o
%71 Wl FUH BAAYGS G4 Brhvesdy 2 g
AN 294 axel B2 Bl ©-0 B9)8
mEe] Qe 29l ate] ARER AT AYATE
M3, o A4% wgor FAAYIYAY) UYL 2
2 nPshs M2 dElndEs At of Pue
W8 PWM SIMEl] 483 3¢, dEee G3E uae)

lo o 2 m E 28 oX

2]
1

T

°

U Mk BT TR LEVEL WL RR

1 ME A LK ERLAE GBS - L
I'F- 1 199447 1201 611

UL B 19955 1)) 10M

NMEZ HSEUEHHE 0[88 UME SARY pis

Ay

1o

2. H=ElQ| Qo) ai

FEHEEZE BI}E 7HRE 34 IGBT PWM QHEE 21
3 1ol 2ola FzhdE PWMA 9% Alojy B sjde
# 20 Heolth dE=elQEohe 2 #ae] gl ¥ IGBTR

KRR

l . o
| HE

a8 1 fFeAE7 35 7HxRs 34 PWM QI E
Fig. 1 Three-phase PWM inverter with an induction motor
load

TS TS

a8 2 49y PWMe] AE A Aol Ha oY

Fig. 2 Typical gating pulse pattern of the space vector
PWM

453



BRAT #H3GE 44% 43 19955% 4R

=, AF7r z24 |

= 14 gole=rt &

SF 7L S S thol £E7}1u
5
-‘T‘.

o
XX
A

i)
e &Kl
o,
ol
il

= AdHeE A
%_,] uhfoko
g omdic}

Aleld B ﬂHHO]ﬂ 193(b)e
oz 55 weo] Ate d=ey BHe
Jol®l 2o sEolty, S 2919 247F T ol
P& W, a Aely Fx2E 94X T, -Tuen
at AlojEl TAE T;—TemtTa g A &
DA 293 AAE TolA eEZAAH 3 Wiz a’
H2E 1A Tyl LEAPIL a Aol H4E
T, +Ty oA A7tk 5 249 25 S Aolgs ¥ A

N
o
_?(_4’

lo

fit

ot

e

Tl
oy

=

14
o
W rir
&
oor
ful
°
2
N
o o
Ay
2
_>.L
T g A
A
P
2
o
e
o,>_',
L

b
N
-l
o
O
T
)
0

(a)

a I

] !

(b}

[
) \/.‘,l ! | Ten | Tor

(d) !

@ V|1 l ==

a8 3 tﬂEE}"‘ A
)y o] AF el Aoy Hx siEl
b) g=elgle g Ao’ B2 shE (i, > 0)
() AAI] V,, (i > 0)
) ekl e e d Aoy Ha sl (i, < 0)
(e) AALl Vi (s <0
Fig. 3 Dead time compensation strategy
(a) Ideal gating pulse pattern
(b) Gating pulse pattern with dead time (i, > 0)
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