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ABSTRACT : In this study, a new sinuscidal PWM
inverter suitable for use with power MOSFETs is
described. The output waveforms in the proposed
PW inverter are investigated both theoretically
and experimentally.

A modulating signal for the three-phase PWM
inverter is obtained by adding 3nth harmonics tao
the conventional three-phase sine wave.

By wusing the new modulating signal, the
amplitude of the f{undamental component is
increased about 15 percent more than that of a
conventional sine wave inverter and the
commutation number of the inverter is decreased to
two-thirds of a conventional one.

L ¥ &

AHE F o] 3lo] ZMMYBE /P4 25Y 2
F duiE ] FYnde spEantg, pNAge] Ed
Wt ol Aol g ARF UL R st A
el #92 Fyuz s gloemR rje aFy
A& 2 A UNANE gaz til oy
* Aol EILPEA Vol HIMB ot oh]al,
RE MK WANE EMEHNZATol  Frialsd
A2 HERIE ol PIMIFY & WA 7= Y2
AAERLL,  EdgAls] =REEE PMER R 2 %
AWEAE 7172 A YNTE AAY SHERESN
B rmglee e evialg sidsln, FIAnpgel =
HAE 2t Foed g HES, of7e) o817 W
ZAZE =M P E] ALY 5 gl 7ig o2
e g ddsigcl

E4 olelZRAFeof 2F FMelo] Fups o
PR el njelg Tl Zmug Eysia,
msiy Asiele] WA UER #edr. 2elz o6
el vieh e WEE 22 gelof oA B
BEHo] Bl g MWihony B

2. =K P 4R RR
2. 1 =HIERH PMeivie
3 218 wbEA Ag]A] Axled oYk =HAA
AW E 242 Ede TG Holch clEAY E
P AT 2 PiMlo g} e &y
o] 2% 2-2¢) UEl} Qlch

[+]
L& ; 5
5, f
e
Fe] s ) LUAD
W Euy l L
4 ™ 8y -3
] ] ] l I 7

Fig, 2-1 Switching model of three-phase inverter
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Fig, 2-2 Waveforms of three-phase PP inverter
based on einuscidal modulating signal
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Fig. 2-3 Waveforms of three-phase P¥M
inverter based on proposed modulating signal
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Fig. 2-4 Pulse Generation hy means of carrjer

signal and sinuscidal medulating signal

(1) 10, 22131 72

¢n) = - n ( Msinwst - 1)
¢hy = w [ Msinwst + 1 )
(2) [ 2073, 4ns3 ] F2b
¢az = - 1 { Msin(wst - w/3) - 1}
wb2 = w { Mein(wst - #/3) + 1)
{3) [ 4n/3, 2x ] F7¢
pug = Q, gpy = 0

~-7

~

ol B4 WX Folof AL chEgst el "Bk

1 2n/3 (¥
Kon = £, wst Jdoptdust
" (2a)e { ] 0 Lﬂe(wh st} tekos
4n/3
+ I ;/3 J%ze(ubt,wst)d«mt -dust} (2-8)
714 et

ef{unt,wst) = Eq4 exp[-j(munt + nwst)]
B A2-8)% I FylsAdE e o] Tabd
vl&=} gl

(1} AMEYE (n=0 n=0}
Koo = (3n/2) M Eq Ao =0

. Kep Ap =0

(2) XFEPAE (n=0,

1}

n

Kot = -j{ M Ea.s ZE) exp{-jn/6)

Al = 2cos(n/B) exp(jn/6) = ﬁ exp(.ja/6)
Kot A1 = -j( M Ea/2)
(3) KA EMEEE (0=0, nd1)
Kon=[MEs/{2n{1-n2 }}] (1+exp{ - j2rr/3)+exp( - j4nn/3)}
Kon An =0
Fhelol MBEY EREYE ( o2l

(4) n=10)

jo
Kmo=(-1)m{E4/mr? ) X X (I (1}
k=11, £3,
Co Kmo Ao =0
(5) ATl shejo] g o #o| Frjsdl
{(m>1n=0)

—J(-1¥{Eqa/mm) [ {1-(-1)"}{}+exp( - jrm/3)}

kH1+cos(krs3)b Ag=0

mn —

(Jn(v)/6}4[expl(cfj‘Zmr/li)/?r]E{1"(*1}“}Jk(v)
=1, k=
sin(kn/G){k/(kz-ng)]exp{jkrf.fﬁ]]

SKma An = -§(-1)m(Eq/3mm) {1-{-1)n}{1+cos(nns3))

Jn(pY+i(-1 ]'l""{EEdSin(n?{/3)/(ﬂzmal[ %E“-(Elm

sin{ka/6}(k/k2-n?}(2sin{kn/6)sin(kn/2)-1}]

58], (3)8elN KR EMEIEL] A Kol
nol 38] R oYk A& A1, Ae nol 39] 2R
vl Wo] FlBB HZALE] FEMLAE(TRIPEE)L
FH a1 o] LhebulA] ofi=c).

322, k& P2 Fue R HRA5
EAEE 71T And BEstel Dzule] WA o
Aol o] Xkp XL A 3o, =8 244
H8 23ER Folit dleE ReZ ¥l

ol&2] ATE A(2-2) sl Falof F+2
S dzeigdy] FHnde g ez vehdy

A,



A4 MOSFETE o]€% 44 HHs PWM ¥ Ele] Ax%o A% G

o @

Vuv{wbt, wst)/Ea-Msimst+ X Ehnn Xsin(mupt+nust)(2-2)

m=],n=11

Amn=2{-1[(1-(-1)0}/3mx])dn (2] X {L+cos{nn/3)}-(-1)n*m

13
(4/?12111)Xs1n(nn/3]EJk(i)]X———-—~——(25m—~ﬂ
k=I, 3 k¥*in (ksn)(k-n) 5

k
SEHT‘K -l] (2*10)

Aol MM RMEES oY) MR
2 EaEN, M=1Ym) A(2-5)2] SHIERHHZ
HE(HEEA YY) R} 15(x]¥ =T A =2 2]
o] mzmhe veha] g A& g 4 dlch

&, EHAN] SmMERY oY el F1EL, An
g Apgste] n2ng AAY & 44 "ok

W22 K5

3.1 ERHHR
3% 312 kK ATR A A g2 2w
Toln], dHERL] LY LAl HITo| FHREI
alis W Lel3e] 7Het POVER MOS-FETE Abgatal
ch.

AC 39
22y

Fig. 3-1 Block dia]gram of the total systes

3, 2 PwvH A WA

=IRMET PMelE N2 g TEsi7] slu e g
Aupg¥me nlola T e 2 Flzlo] MAHE, DA
s heeps PdselAcl & @FME PMA
A o] Yay TE do|HEF PCE AHEdA Z
2a8e] o3 Wey P HzME dolsg AL
a2, o3 FoArel RaMel]l AR T, ARMEE B
sjo] #Fgct E3 PRM2gl Yol Way oot
Ty ogio] os) 44, WAL Ro|z1A I, M
wa| (v Az )Ate] A Mgy 4 gl EH wdct

3.3 A°|E BRI
POWER MOS-FETS| Ao|E FEHZol A# 1A
ajo] glont, lelget mbalAE o] MMl K

&1, POWER MOS-FETE MEMcje]7] oo IR =
x| A2 ZEHZE PHH 5 gleo], ®E§ oA
olB JPEAARE 2Q S U ool FFAY A
onl PR Ay JPgdw IRy 4 Q). ez
ME 5l REEACAE ftoime F213 27 24
A e, XML Frkeel ArE i) A
Aelshe JERMAE pwMelsHE g, ey I
MW 2 FE2 EelE ujaste] ghEejd
P H AN sliele] 2z} el ¢l POYER MOS-FET
o} oN, OFF2lEg RhEolFolck ¥ich

YRER 1 M

a3 41 :k ATef A H o =M PR
A E el aleld DAY FHulHozy, MW Y
gy JFEMR e, ey, ezm WERA Alrh
o3 42 Aoy EIEmE, sielellr 9 POWER
MOS-FETS] 7o|= Axnd g vehjx glep. a3
4-32 =3 Pl e} A S alelafo) vt v
o] #Het2} B ehg Vel Belry,

344 alae] L= 150{uH], WM C= 40[pFlal
Hel§ S8l 100018 vHH Agdajed NS G
o) =Hafe] HAY ool WH2 AFnfE
# 2,055[Hz]elnd, HHuHojt mEmpdEeo| 4
¥ A H e ¥ o+ dUch

I35 K AT AR SHENELRE
812 #jo] AH N A Ea=100V, MM EF 0} fo=
we/2x = B2.5Hz #elel ABPulS v = w2
=500Hz, 2kHz, MEFANE M=0_8¢1 ¢4 vi#) e 8
SANE wfo] MzbMglzl Afsise|nh. ol egle]
slale] FErt G g8 uids] w1 fe] Ao,
Fut47 EE45 TR J7he BRTES 48
= glen, ofejulzl MEHR o3 IKRYe H
A=, EP2 WES 5 AL Xy 2HE o

% 4 qr. _
A |

SHERE PB|elg] ol 2 By ARy
7 2HR Y-S AT TEERBMMBE PWMIIEE of
Y FHNBZ Ahelel FriUR AKX Wz
o dWE g 7E8te] iy Q@ WA oR Tasiye
o, £ dfefqe ot 2L g

1) ®ad %2 Taie] EAY mMdu el RT) &
I5[x] ¥ = Frisidem, AL iyt Rngo)
Fri= et

b 5 shzle] Fulpol cfsh dlufeie] A9y
TE IR FY  drhe AE Yol &
I/E%J’i%"d 2% 22t FAE FAUo A Ay

RSP0 i 2] BME E9 4 U

3) AnE EYaiols mzapydRo] Lehiz] of
woll Be o] 2isial GolshA EHRMARS €& 47}
dglen, =¥ mMENel T EEAHS lolyL

,78_



Ol REA - B NEe HocH 1991, 11, 16

HEHA gl ® Edimel inje RifidHo] Holx
= A& dUdes gepgge)

b

lov/div Sax/dly

Fig. 4-1 OQutput waveforas of P¥M pulse generation
circuit
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Fig. 4-2 PW switching signals for inverter

Fig. 4-3 Qutput waveforss of invecter
{up ! phase voltage, down :@ line voltage}

Fig. 4-4 Oscillogram of filtering cutput waveforms
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Fig. 4-5 Voltage and Current waveforms of induction
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