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Recently, high-repetition-rate all-solid-state pulsed power generators withlonglifetime and high reliability, have
been developed for industrial applications with plasmas, such as high-repetition-rate pulsed gas lasers, high energy
density plasma (EUV sources) and water discharges. Nowadays, power semiconductor device technology can
improve the performance of fast and high-power switching devices. In practical systems, however, semiconductor
switches are used with the assistance of magnetic switches because the semiconductor switches are not capable
of driving the usual generators by themselves. These generators consist of semiconductor switches,
step-up pulse transformers and magnetic switches. Progress of all-solid-state pulsed power generators is reviewed
with particular emphasis on industrial applications with plasmas.
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WAHBBE TS XS X A miEEN (EUV: Extreme
Ultra- Violet) JG[5-7]1%4% 5.

KRB EE/ISNANT —BEOAL v FIZEF vy T A
A9 FRHAT sy EORRIEELFMHL-S DOV %
CHWLNTEL., L LEESHICINS OXENE A
A v FRBATHINEAL v FEGRBEEHEIIEVTH
Bhd b, 19804E 0 EH H1990ETT I T T2V A
BB LAAR L —F — DR EIRFEK ISR v F &
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L —HF— DRI S BT #1 ns T20~30 kV D il
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Corresponding author’s e-mail: sakugawa @ kcr.kumamoto-u.ac.jp

350

THIDL) eHAREE - KEROMEMLZ EHEME &
L LREETH L. FODLELRR L v FOBREICH
E T Y ARBRAA v F % v 7z@E v A E# R B
(MPC: Magnetic Pulse Compressor) Z 4l L CHEBE - 48
IV IALE > TWD, TD XD RAEBARST —F N, X
LR AA v F A EbELREEL —F—DAhi 5F
BT 7 A= FAMIRL B SN, REO 7T A<
FEXLZTWVD,

RETU, PEARNT —F NS ZEBREAAL ¥ FIZDOn
TEEOLE, KPA M) —<RIRET T X ER, Wi
FBHEEE, 79 A HBE~OBEHA % BRR5.

2.2 FEBENT—FTNAXEERAM Y F

ISV AN —FRAEREEIZS R E TV B R E AN
T —FNA A EBEEDOY A Y A%, GTO (Gate Turn
Off) ¥4 Y X%, SI (Static Induction) ¥4 ) A ¥ % &D
H ARG RDIT =T34 ADIEHIZ, IGBT (Insulated
Gate Bipolar Transistor), MOSFET (Metal Oxide Semi-
conductor Field Effect Transistor) 2£4%&% 4 [11].

WERAAL v FIET7TENT 7 AGE&RT / HEREESETT
& 1R RO EHREEN (ERFROESWIRETHE
HEEHIEL, faMBoORERERET-RIEAETS) %
FHT 5. EEgoh IS 5 ¥ emnfafl b J v
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W7o LC RRHBETHD. BRAL v Fr etk —7
DAYEFrE v ARNELT B ETHIEREED EL %
H, BRIV AEREIITDOIS.

—BINIH AV A ROBRF IV —VERRELZEL T
EL7:0, RTOWHHEKBTE BDAL vF v 7R
PRV, FO0r— MNEREBEILLTAA v F v 7%
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4 v F RGBT 55— MR MR — RO D
BREE AN E WV, MOSFET IZF DR v F ¥ 7 OE#E
HIZBWTIEINS NI —F N ZOH T RHETMPC
EREETLHIEIETHEN 1 ETHL)OFEI/NE N
DIZEHBEETERE LA v F NNV T T 5 0E
Vdb.
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Fig. 1 Block diagram of pulsed power system for water dis-
charge.
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Fig.2 Output voltage and current waveforms.
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Fig.3 Photograph of streamer discharges in water [Conductiv-
ity: 0.1 mS/m].
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Fig.4 Schematic pulsed power circuit using Sl thyristor and
MPC for EUV source.
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Fig.5 Switching waveforms of Sl thyristor.
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Fig. 6 Output current waveform of MPC for EUV source.
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Fig. 7 Photograph of high energy density Z-pinch plasma for
EUV source [Gas:Xe].
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Fig. 8 Schematic pulsed power circuit using IGBT and MPC
for DPF.
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Fig.9 Schematic pulsed power circuit using IGBT and MPC
with energy recovery circuit.
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Fig. 10 CO voltage waveform from 7 kpps demonstrating en-
ergy recovery.
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Fig. 11 Schematic circuit using MOSFET.
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