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Abstract

A high voltage and high current pulse switch has been developed using the avalanche mode thyristor(AMT) for the
high voltage pulse source. AMT has a fast switching characteristics compare to the normal gate switching mode.
However, the current rise rate of the AMT limits the steep current change and the minimum pulse width. Magnetic
switch(MS) is used to make the delay of the current pulse from the AMT switching timing. Consequently, the stable
high current pulse is generated by using MS. The output pulse of 11 stages of the AMT has a 65kV peak voltage, 43A
peak current, the fall time of the pulse100ns and the pulse width 300ns, respectively. The detail of the test results and

the future prospects are discussed in this paper.
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Table 1: Specification of IXHX40N150VIHV (IXYS)

Max. Voltage 1500V
Max. Current (1pus) 7.6kA
Gate delay 50ns
Rise time 100ns

2. Avalanche mode thyristor (AMT)
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Figure 1: Test circuit of the AMT.
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Figure 2: Switching characteristics of single stage AMT
Anode voltage : 3.1kV, Load register(RL): 0.5Q,
Storage capacitor(C2): 66nF.

3. ZERER AMT OXA Y Fr Ik
AMT % % Befzfe L 72854 DBl % Figure 3 12787,
Figure 2 D% HfIC L BRI L 727217 Tld 1kA %
WBZ5ERERT I LD Hjﬂé?itﬁ)ot[ﬂo JRERNE
AVAYDAA v F v TRMED T — F AJ1D [l &
FLXICHALVRYDBA I ) 7/ — FEED
TR TH A VEPLUE T TR > Tk nl
Fole, AVIEHDTR5BEERETCRERZRT
7eDICIFAMERDIP > D23 X)L n
ft%tw AMT D A A v FREICR VT [FER
7 —REBEBENTRo %, & VB3I
@5ifﬁowgbﬁéoﬁf AV ARE
J\ﬂ‘fﬁf MW - DL BB L5195
LIXARETH 203, AEREED 2 A v F v TRk Z
BIEICLTLEIZ LR DD, 72 F v I A
4y FM)EANSZ L E LT, MS IZHALRFIED
2T 2 a7 2 HwT, aAf LIt B8

WEkoTar7PEaMTs2ECcREA VI II R E
LTEE, a7hPfEaMds el vy 79 2EL
TEH< DT, a 7T % F TORMIZ 2024
B E BT 2@8E %255, MS 2T 52 &
T AMT XA VIl o Th s AMERIEY — 7 I10E
T 2FETCORBZESE 2 Z EBHRS,

HV
R1 MS
AMT R
|
| PR
: —_ ¢
amt X 5F 5
— RL Output
AMT 3¢ ?
R

Figure 3:  Test circuit of the multi-stage AMT with
Magnetic Switch
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Figure 4:  Switching characteristics of multi-stage
AMT and a drive thyristor at the condition of Anode
voltage: 19kV, Load register(RL): 8 (), Storage capacitor:
17nF.

AL vFLTWSE, AMT 3 FTED AL v FEIE
TRD AMT ZAA v F 570, LEEHRL T



%i&AEX4/%/7L§ﬁL<t6&Woﬁﬁ

BT 7 ) — FEEBPAAL v F L THh 56 200ns &
T MS DL ERDIMAIURD S, AL v F v
HMEEIEAKT 100ns TE—2ZIEL T35, AMERD
BN E AL v F v IHREIZANER & O
AVEIIIVATRED, a4 NVDEEZH LT
CENIFEZEL T LKL, A vy v
ANBEZ AL v F v PREGEL e D,

10KV PIN D %‘ Ms
e

AMT% e

| — C

| |

Pulse Trans
AT ¢ i
RL

SZ

AMTA£ 2 E% %

oim | I T
ya

Drive circuit SF R

Figure 5:  Test circuit of the multi-stage AMT with a
pulse trans
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Figure 6: Waveform of the pulse trans output and the

Anode voltage of AMT at the condition of Anode voltage:
14kV, Load register: 1.5k(), Storage capacitor: 17nF.
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