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Abstract

A high voltage and high current pulse switch has been developed using the avalanche mode of thyristor for
the high voltage pulse source. Thyristor switches from off to on when the exceeded voltage of the beak over
voltage of the thyristor is applied. We call the switch mode as an avalanche mode(AM). The AM thyristor
has many advantages that there is no need the gate drive circuits for each thyristor, the first switching
characteristics compare to the gate mode switching, etc. The switching characteristics of 17 stages of the AM
thyristors are that the peak pulse voltage 22kV, the peak current 440A, the switching time 20s and the pulse
width 100ns, respectively. The Marx circuit configuration of the AM thyristors is available to reduce the
apply DC voltage. The switching characteristics of 12 stages of the AM thyristors with the Marx circuit are
that the peak pulse voltage 11.5kV, the peak current 230A, the switching time 30s and the pulse width 50ns,

respectively.
1. [FC®IC

FEEE VA Z E— AL F v I —ERE L
TEEMAT 2 720[1][2][3]. BFEZIT>TW5D, HH.

Drift Step Recovery Diode(DSRD)% 7=, 578
Eﬂwz%ﬁ%%%bfwhﬁﬂwzt%aék%
KT H7OIZIEDSRDE KT A4 73572 4 KiR
fpaa@,légﬂ‘é?)@\ HHREEEHE CEELE UL AER
DETHDZ ENEoT-, £7-. DC-RFEFH /2
EDISHTIE %szfmﬁiwamME&&é
oo IXEEIE L LT LRI - EE DB %
FEDTWNA, \_@/\/1/7\/)/?\@@%?@3: LT, 1V
A B D Avalanche®— R&FE > 7= L A EJREZBATE L
7o A UVRFIIREBHRTAAL v T TBHT/NA AT
HORREEN L THRIETIZZ A4 A b YA
FZhrrORBELTORERAS v TF RSN
TW5[4], ZOISHTIZEHE DS — K~ 8 O
EEAL~A 70O AL v F o THETH D,

P A U AZOD Avalanche T— RKZfEH & h U HA
B3 FEEDO A TEEM D7 — RNEIEEZ LB L L7
W, F2, BETRKERE AA v T HSED TREMEMN
Hb, BMIZ 2T DOY A4 U RAXHEED Beak over
diode(BOD)[5]% i o 727V ZJE D BATE STV B [6],
BOD [ZEHERMB /XL A TH 2000 E/hS N2
HAxOEMIZIIEHTEROWRY A U RAHF Z /LR

*takashi.naito@kek.jp

RELTHEAERD ZEAERLTWS, @O A
U AT EHFE DSBS, A [A] MOS gated 1 U
ABEERT 52 LT 20ns BEDAA v F o 7 H
ENELND Z ER -T2,

MBHFTCARAR—=F N PR E B ST RNT
VAL v FEIBIIBEFFHEO T v R —R
L—W =R PBRICERLEN TS, TRT V=
AL v FIZHNEINTWANRNALR—TFT F T TVARE
1T 300mW FREDIEFIT/NSNEDTHY, Ins & F
FADEHEDAAL v F o T HFERTHI ERHRSIN
M EA 200V FREE LK< @B D Z SIiXEE LV,
F7o, 10000 225 KREREZRT Z EHFEEL LV,
AE, RERICHWZ MOS gated ¥ U R & IXit/E

Figure 1:
thyristor.
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Figure 2: Switching characteristics of thyristor for the
different gate current. Thyristor can switch even though
Ig=0, when exceed the break over voltage.
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Figure 3: Test circuit for the break over voltage switch
of the thyristor.
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Figure 4: Switching characteristics of CS35-12(IXYS),
when the break over voltage is applied to the cathode.
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Table 1: Specification of IXHX40N150V1IHV (IXYS)

Max. Voltage 1500V
Max. Current (1us) 11kA
Gate delay 50ns
Rise time 100ns
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Figure 5: Switching  characteristics ~ of

IXHX40N150VIHV (IXYS),
voltage is applied to the cathode.

when the break over
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Figure 6: Output waveform of the multi-stage avalanche
switch: Vout 22kV(500hm load), Fall time 20ns, FWHM
100ns
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Figure 7: Schematic drawings of the Marx circuit using
the AM thyristors.
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Figure 8: Output waveform of the MARX circuit using
the multi-stage avalanche switch: Vout 11.5kV(500hm
load), Fall time 30ns, FWHM 50ns
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