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Development of a High Voltage Semiconductor Switch for the Command Charging o
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Pohang Accelerator Laboratory. Postech

Abstract - A prototype semiconductor switch
for the command resonant charging system has
been developed for a line type modulator, which
charges parallel pulse forming network(PFN)
up to voltage of 5 kV at repetition rates of 60
Hz. A phase controlled power supply provides
charging of the 4.7 ps filter capacitor bank to
voltage up to 5 kV. A solid state module of
series stack array of sixe matched SCRs(1.6
kV, 50 A) is used as a command charging
switch to initiate the resonant charging cycle.
Both resistive and RC snubber network are
used across each stage of the switch assembly
.in order to ensure proper voltage division
during both steady state and transient
- condition. A master trigger signal is generated
to trigger circuits which are transmitted
through pulse transformer to each of the 6

series switch stages. A pulse transformer is’

required for high voltage trigger or power
isolation. This paper will discuss trigger
method, protection scheme, circuit simulation.
and test result.
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Table 1 Modulator specification for design of high
voltage semiconductor switch

Parameter Operate valijDesign valv
Charging Voltage (kV), Vm 18 25
Charging Current (A), Irms 5 8
Charging Current (A), Imaj 10 19
Charging Time (ms) 6 5.8
Charging Inductance (H) 2 2
Charging Capacitance (uF) 1.4 1.4
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Table 2 Specification of semiconductor device

Parameter Value
Voltage (kV), Vrms Max 1.6
Current (A), Irms 50

Surge On-state Current (A), Itsm, t=8.3 ms | 480
Rate-of-rise of On-state Current (A/ps), di/dt] 150
Rate-of-rise of Commutating Voltage(V/us), d] 1000

Peak Reverse Gate Voltage (V), Vrgm 10
Gate Trigger Voltage (V), Vgt 25
Gate Trigger Current (mA), Igt 50
Turn-off Time (ns). Tq 60
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Fig. 1 Switching circuit of high voltage
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Fig. 2 Overvoltage protection with BOD. (Rs.
snubber components)
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Fig. 3 Simulation Waveform of HV Switch
Module, V, = 1 kV/div, I, = 50 mA/div, Lsg
= 50 mA/div
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Fig. 4 Test waveform of HV switch module

(Vt = 1 kV/div, It = 50 mA/div, Vtrig = 2 V/div)
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Fig. 5 Test waveform of HV switch module at operated
BOD (Vt = 1 kV/div, It = 50 mA/div, Virig = 2 V/div)
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Fig. 6 Voltage waveform of each SCR device
(Vt = 1 kV/div, It = 50 mA/div )
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