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Abstract-This paper presents a simple circuit topology of the auxiliary active resonant DC link snubber
(ARDCL) which is used for the instantaneous space voltage vector modulation ARDCL assisted three phase
voltage source soft-switching inverter suitable for small scale PM motor drive applications. The specific
related pulse processing drive circuit interface of the auxiliary resonant DC link snubber circuit and its soft-
switching operation are discussed from an experimental point of view. In addition to these, the conductive
magnetic noise of quasi-resonant snubber-assisted three phase zero voltage soft-switching inverter in the case
of PM motor drive in its open loop scheme is actually measured and evaluated by using experimental setup as
compared with the general purpose three phase hard switching inverter.

Key Words: Voltage source inverter, Space voltage vector modulation, Active auxiliary resonant DC link,
Soft switching commutation, DC brushless servo motor, Conductive noise reduction.

1. [XEHIC o TS, £z, NUHERT AN, ZADE
T4, MOSFET, IGBT, MCT 72 ¥ MOS #— b [E® 2 WITE RO L NDWW D dv/dt,
B ST — YR TN A E R T —F D o di/dt \TERTHAAL v F o 7ERY—Y - &
~w%mwt ﬁﬁ@@%bfu/—&m% JEV— N & D8V L O ERE ) A4 R
(2B U 7 il B Al oD AR B ) 2R JE SR T MWAEL, BHMREMENEL D, SHIC, ACTE
w,ﬁﬁﬁ EDf b, KERELH X T A — & O R 28 AR I S — AR S 43 B L
UMUK LT, A N—=H e T R—=H D HEINdA =%« 2 "=FZB T
AA v F o T EARBOBEEBICA A v F T B dv/dt I K > TR Z B — H [HE -84 &
2OV A AN AR R R LTS, L 7 U — LMW ORTER & %8 LTI
ML, ERNDDN—RAAL vF 7 P = HEJEAIRIRNER £ 72 AC T—X OEIEE & X
W RE N EBREIE S AT L (f 2 N—H 2 TV /BEBROMERBELTE TS VY, &
VN=HR) TIET 7T 4 TNT =B KT NS BT, B\ di/dtil X b E—XEETER, b
ADE—F v e B—F TEE - BROAA A, VT 7 MVOES RO RE
O F L INAIBITITFPNAA v F o PR — Rakd72vy, Z D7, IGBT, MOSFET 72 & D&
FNA ZADEE - BWROELR VI LD TR BN —2PERT N A WA =X
BDZ Enb, NUREIRT A 2D AL ACH—HR KT A THERIT, A LV N—F DAL v
o F U THEOH R, HEGR DRI ERE & F U TR BEER T HICHONT, Zib DR
BN ETETHBHE LT 2HmCH D, Zhbo

Wi AR T ER R e iy



86 (86)

WARR R TFEL LT, A v Fr7E—F
B RE BB N T R TORT —REK
TNARET T 4 TR T R %
FALCErBEE LI EROE— K&
BIREET, #— Vv - Z— F 788D YT
NAA »F o TEIIEHREIEE I & 2B
H U720 B OFIEBEIRROBEAN KRR TH Y,
BTFOLZAT T 4 7HIBAFANERELZE
NaEFNTA L=« a3 — X ORI
HEREA « BRETS R EN TN D,
ZHBEEY 7 PR T T A R H
RLaN—=FZOEE MR =23 dE DC Y
v, IR AC Y vy, RABhERTE T — 2 (3t
WAR—=1) VT naolzdg ATk BH
B AR — O ERPIRBEINTNG DY,
A CTIL, DA E PN E—FE#EHAY 7
AL v F T EZMHEERA L NN—F L LTH
MEBEZONDEHE e —FERIHB T 7 7 4 7
IR DC V7 A FAEKT7 71U —0 1 53K
ZE B, WIRATF RO Y 7 N AL v F
VT ENMEIZOW T EIEREIME 21T > T\ b, IR
WCARSIR A F RN ZMEERA N —
B2, Zhhk PM E— & BRE) R
L7588 688N ) A X e ftkDn—
RRAA v F o THRA L R—=FZDFENLE DL
WA AT o T REBRIZ OV TR TV 5,

2. fBAEFI#IRDCY U HORFINEKX=H
BEEMA/IN\—4

<2.1> [EIRER
X 1 \ZHiBh T 7 7 4 TEy R DC V) vy —

FEAF ARG EMEBIEEY 7 FAL v TF 7
A 2R— B F AT/ B PM-AC & — & BRREh ]

—FEIHARDCY > 7 A F/3(ARDCL)

W AT JOMER 27T, PM-AC &— ¥ OEE
FERN ZHEBERA v X—=F D —/RA T
S4B EIB,

W7 77 4 7HAE DC U oy —FERF R [E]
BOBWEZ ST 57012, K2Rt UMET
— LEEAMEIEE 2 VD, 2 OB B AR
VAZR D PR T A A% 7 T 7T 548
B FERAA v F S, $OIEEIT S 2O OHE)
TIT 4 T HBAT AEIBENOMBA A~ F
Sty Sppr A U= FENE L EflBE AT DA
UR—H ERHEEAAL T Sy (WFNHE R S
N7 ERBENO EIEF v XU Z C, AL v T
S \ZAFFNZ B S VT B R v XU % C,,
RO R A % 7 2 L, Bk s Tn
Do ZODEEE FFRE =X, A N—F AT
2L FDAA v F o TRRICHERERETE Y
5T AL v FS LR AL »FS,, S, DEE
28D LC Oy IEH G = Hner A LA X
FAHRIZH EDSNTWND, ZOEEFRIAL
TEMEF v 3% C, OEBEENDWD D DC /XA
A EEEEREEICT S DC EEYHA (/
vF) BE—FERTLZZLICKY, BEEA
N— BT —ANOTRXRTDODERAAL v F %
IVS/ICS H— v A A ONT IVS X — 2 F 7 %
BLLTW5, 72k, ERERTIZ=MET 77T 4
T T VAL v F T ar"—=22kD
S%IERST D TETH D,

<2.2> [EXENE

BEFBA L NRN—BFDY T NAAL vF o T %
1T272OMBT 77 4+ 734R DC U 7 A F
AR OBMEE BRI ARET L (ZFEEEE
A NRN—=2OHNEHZTF a — 7 ANHH e —x
AT 4 NEEROGEIZ LT 7R

ZHIBERA >3 —F (IPM-INV)

PM Motor

Vol.51 No.1 (2000)




SC
te C
D.s, ] -+ \
A Vv
D, T R Sy

v, ‘@
= - 1= :

Figure 2 Fundamental Equivalent Circuit of the
Auxiliary Resonant DC-link Snubber
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Figure 3 Mode Transitions and Its Equivalent
Circuit Configuration
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Figure 4 Switching Patterns and Operation
Waveforms of Resonant DC-link Snubber
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Figure 6 Time-Sharing Switching Pulse Sequences
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Figure 7 Experimental Setup Configuration
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Figure 8 Operation Waveforms of the Resonant
DC-link Circuit

I IANANE SN
NSNS N NS

CLO[AMIV]

] M5.00ms Chi v 232V
s00mv

Figure 9 U-phase Load Current

— 60 hN

Z | N

/M A\ -

o N .

= N\ Hard Swits higtg

iy TR

i AN ot W
E 5 (e )

i vl

Soft Switching 'i

05 1 5 10
JE A [MHz]

Figure 10 Conductive Noise Measurements
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Figure 11 Auxiliary Resonant DC-link Snubber
Circuit with a Voltage Clamp Diode
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