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Recently, pulsed power generators for industrial applications have been developed. Here, a compact and reliable
pulsed power generator operated with the high repetition rate is developed using a magnetic pulse compression circuit
(MPC). In order to minimize the generator volume, compact magnetic cores and discrete ceramic capacitors are
mounted on a substrate. The voltage risetime of 40 ns, output voltage of 11.5 kV and repetition rate of 2 kpps are ob-

tained with the generator volume of 260 x 200 x 70 mny’.
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Fig.1 Block diagram of compact pulsed power system.
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Table 1 Specifications of PPM.

Parameter Value

Input voltage ~700V

Repetition rate ~2000 pps (pulses per second)
Charging Energy ~0.1J/s

Voltage rise time <30ns

Output voltage ~12kV
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Fig. 2 Module type IGBT and discrete type IGBT.
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Table 2 Specifications of IGBTs

GT60N322 IXGK100 IXGX32
N170 N170H1
M 1000 V 1700 V 1700 V
EHET (1ms) 120 A 600A 200 A
fufnEE - 25V 25V 25V
(Ve=15V)  (Ie=60A) (Ic=100A) (Ic=32A)
R 330 ns 192 ns 38 ns
TR 110 ns 395 ns 250 ns
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Fig.3 The waveforms of voltage, current and switching loss

using GT60N322.
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Fig.4 The waveforms of voltage, current and switching loss
using IXGK100N170.
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Fig.5 The waveforms of voltage, current and switching loss
using IXGK32N170H1.
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Table 3 Switching characteristics of IGBTs.

FT AA v F SN TYA B
NE-US ESD IRF ]
GT60N322 8 mJ 600 A #1450 ns
IXGK100N170 20 mJ 440 A #7800 ns
IXGK32N170H1 15 m] 470 A #1800 ns
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Fig. 8 The picture of PPM.
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Fig. 12 Voltage waveforms of Cy, C; and LOAD at high-repetition rate.
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