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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 65 kV peak voltage, 43 A
peak current, the fall time of the pulse 100 ns and the pulse width 300 ns, respectively. The detail of the test results and

the future prospects are discussed in this paper.
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Table 1: Specification of IXHX40N150V1HV (IXYS)

Max. Voltage 1500V
Max. Current (1ps) 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.
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Figure 3: Test circuit of the multi-stage AMT with
Magnetic Switch.

S IZIXHYZ4E % FINEMET FT-3H % 7z,
MS DIEFIRIGEIE Z JA K fE T 2 2o a 7zl
WMONAL 7 ZAERZR L TEE, 2SIV AERICK -
Ta7PEMT 2 £ TORRZR 2 f5I2 LT3,
Figure 4 12 AMT11 Bk 7 / — FEH: & A fifE
WO ERT, 7/ — F&EHIZ 50ns LFT 19kV
AL FLTWE, AMT I TED AL v F &
@%@AMT%X%V%éﬂ%tw\%&ﬁﬁtf
BIFEAERAL v F v THEMNEL 226 7\, Aff
WItIE 7/ — FEEBAAL v F L TH 5 200ns
T MS DM L EIRSTHIURD 5, AL v F T
WEEIZH) 100ns TE—2ZICEL T3, AfEHRD

20 : : ; ; 0.2

Anode Voltage(KV)
(¥3)uaung peo

0 200 400 600 800
Time(ns)

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.
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Figure 5: Test circuit of the multi-stage AMT with a pulse
trans.

BRa7FELANL v llbins,

SHRORE

SEIOREBTIZETHONEBLE L L THHT 2
ETHEHL LD 65kV D2V AZEHTEZ LA
K7, 5. AMT 2o 72V AEIRBY A 7
Fa R EAR 2 Ay F L L TR S
2%FHEL T FPETH S, K, HELRED
BB LT, +aRittEddd 2 5% 5§ %
BENRD D, iz, BRHOMAICH L THMG1H %
POHFI T 20803 H 5, RIEEHERICBEILTH, &
[l L 72 IXHX40N150VIHV DA &gl & 72 5
PFAVAZEHEDTZENS LT3 TFETH 5,

SEE

AZE 3B TP16K05034 DK %Z 2\ 72 b D
T, Aok, EEPFEE T8y —
ILZtR=ZZ2avA5FL—3 3 Y (TPEC), DH
L UTbNFE L, AHELZLEL T E
F L 2InOfEE, RIS L £7,

SE X

(1]
(2]

(3]

(4]
(3]

(6]

G.J. Caporaso et. al., LLNL-JRNL-416544, SEP. 2009.

K. Hasegawa et. al., “7 OV AEEEZ AW/ B THOHE
5, PASI2005 pp. 361-363, Jul (2005).

T Naito et. al., PASJ2018 FROMO09, Aug (2018).

T Naito et. al., PASJ2019 THPHO030, Aug (2019).

D.M. Benzel and M.D. Pocha, “1000-V, 300-ps pulse-
generation using silicon avalanche devices”, Rev. Sci.
Instrum. 56(7), July 1985.
http://www.kentech.co.uk/index.html

H

v

10kV PIN D

B

MS
_,74_\_

A

TEa

— C

Pulse Trans

AMT

|

|
¥
ya

AMT 5

Drive circuit F R
NE:IEEE

ya

o

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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