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Optimal switching method of SI-Thyristor using intermal impedance evaluation
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Abstract : A Static Induction Thyristor (SI-Thyristor) has a great potential as power semiconductor switch for pulsed power or high
voltage applications with fast tum-on switching time and high switching stress endurance (di/dt, dV/dt). However, due to direct
commutation between gate driver and SI-Thyristor, it is difficult to design optimal gate driver at the aspect of impedance matching
for fast gate current driving into internal SI-Thyristor. Thus, to penetrate fast positive gate current into steady off state of the
SI-Thyristor, it is proposed and proceeded the internal impedance calculation of the SI-Thyristor at steady off state with the gaté
driver while switching conditions that are indicated applied gate voltage, Vox and applied high voltage across anode and cathode,
Vak.
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HE ST AMOI2IAE(Static Induction Thyristor, SI-Thyristory= AOIZIAE DB MAE X ARXIEMUMCT, IGCT,
GTO) U130 W2 turn-on 2HE AlZH =8 ARE AEFA R, dVAN2E Q1610 A IR ¥ DEY AKX
AQXZ 2D AUSH AMESZ2 Klystron®] MR AAIEZ AEBED UCH BHXILH T HA AKXE AMSBLE A0
SIAE J|Bt M2 BEH AYXIL HIRGINH NIMEOZE AOIZIAE W AR HHLISO HOE HHS commutation
TlE S40 Y R0 HOE JRE ZEZ QII6HI| AAMA AOITIAE WHRSY ANHAE HF6H0F & 2240 U
Ch OetA, 8 =20lhde HOIE S0l S4 % 2 80l OE Sl-Thyristor? LA LMEA gt R HIHE EF 6
O ZNOZ SI-ThyristorE HMOE £ U= LYS MstD UL

2. 20 & B9

SI-Thyristor® turn-on AlOIl= steady off state® £ X8t SI-Thyristor LHE2 P+ JHIOIE 10l 0i(internal P* gate layer) AHO[O}
84 E ZEE(depletion region)0ll SI-Thyristor HOIE E2IOIHOIA positive currentE W2 A SFAIZI= A0l gate delay X
tum-on ASE AUS UHEAY > Us YHOIZ HOEHD [1]. OetA, S-Thyristor2l tumn-on Al2b EHSE A=
SI-Thyristor®] HIO|E =2t0ItH 2 SI-Thyristor 2} impedance matching0| SHAICZ HCHEICL SXIQFH SI-Thyristor2l HOIE &
20IE Ol DXl S/2 JHOIE Z2H0IHIF £ [2] 6171 MS0 L AIOIE SEloltiel ALIHAS B35t A
O IR RHAHE, HIMAIE A, AHE)M positive currentE FTUE [ HOIE &2 HISIY R MFTQ B MES st
Oif M2t SI-Thyristor2 HIOIE Z=ctOIHE LNIHAE HMGHRAUCH steady turn-off switching phaseOl A SI-Thyristor WS 1
EA A& Y2 SI-Thyristor®] HOIE EHOIE0 QI0tZlE SI-Thyristor® HOIE Z2i0IH N ERY BSHE W HO
E CelolHe YmEAN 28 BHatE HOIE dY ¥ MF Ity Begtl Hindts WeHE HdEsRIC.

Z U2 =Z, SI-Thyristor®] steady off switching phaseOll Al MEIA 22 UHSH S FXSHH SEEB modeling processE
St SOtz JAIOIE EctOlB e SI-Thyristor?] ARE MEE S A0 Jtsoil=s AS BYEMOL SHXIGH SI-Thyristor2|
cathode®} anodelff 2IJiol= N (Vax)2 AJI0 M2t turn-on ! gate delay AIZHO] A BISISID| S0 H&8H wm-on
transient switching phase®il Al SI-Thyristor2 LB A BIgIE HETI| KAGNHE Vi FEE Deidls A0l B Ao
HOHECh
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