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Voltage Balance Method of Serial Connected Voltage Clamped Bidirectional Switches.

Ken—-ichi Nagayoshi, Jun—ichi Ttoh (Nagaoka University of Technology)

1. [FL&HIC

~ M)y 2Rar"—=2OFMMELFEE LTI -
Z & AN D HROBIEET D0, T o RIRFMAKE <D
BT L7 b, £ THEELITELEY 7 v TR0
AA v F OBEINERZ L D @ ETE W TRET 21T -
T& 7o, EIEREOMEE LT, A, v TFDAL vF
VIRAIVTOTIICEI VAT HEET o NT o ABIG
NETOENDN, EHLIX 2 BIOHEIZOWTEENT
VARIEARR L, ERICI D ARAMEEERL TV,
AT, TRUBEOZEESOLAIZB T 5B T
VAR EREL, 4 BHIOEZAICONWT Y Iab—va s
IR BT LOBEMEMREIT > 12O THET 2,

2. XRAA v FOERK & EFI D

BE7 VNS VAR

M1 ITRENF WAL v FORKEZRT, RERAL vF
% 2inl @ IGBT €Y a2 —/b & & A F— FEY 2 —/L THERK
ARETH D, T, BEAA v FIXEILY 7 THOAS
NEEAENELTEY, Zhic k) EIESiEOEENHE
MATRE & 72 5, EAIHERRFOHI#EE & LTiE, FEmox
A vFERREA I T TEHAFTTTRITI, Lo LER
Wi, T AR R T A THIBEORMEORET, b hic
AA o F U T EA I VTR TNDHEEND D,

X 21%, F/AT7HA I TR TNEREOEEIZ O
THXMIZ R LD TH D, K 2)TEA 7oA~
DOBATHZ R L TR, SUl BEICHT7T 5L, BfRA >
By B ADTFNE =) SUL ORICHNE L, SUL OF
JER LR 5, £ 20)TIEA TN E A ~DBITH %
RLTHED, SUL BEicH 4 5L, SIS
A SU2 OAIZEIINS 4L, SU2 OFEEN AT 5,

3. BETDHERE/\T > RHlfEE

FIROEET L RNT R ERIT D EERN R TEL, &
AA Y FDOAL v F U THEAL I TEBHL, RX¥AIV
ZICHREIT AL ThB, LL, AAvF LT EAL I
JE R D 12 DIIZBIY A 7 v TEWET D IR A B
WEEERY, a XA MBEKRTD, £2C, EFLIFIK 2 ©

1 BERFF M AA > F OHERK

Fig.1. Configuration of the proposed bidirectional switch.
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Fig.2. Cause of the voltage unbalance
between serial connected switches.
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Voltage relation: Vsy; > Vsuz > Vsus > Vsua
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Fig.3. Switching sequence of the proposed balance control.
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Fig.4. Simulation circuit.
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Fig.5. Simulation result.

(Signal delay SU1: 0s, SU2: 0.12us, SU3: 0.24ps, SU4: 0.36ps, Tyjs: 0.1ps)
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ig.6. Simulation circuit of control characteristics.
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Fig.7. Characteristics of T v.s. convergence time and voltage.
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