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LD triggered three-electrode gas switch based on
photoconductive semiconductor
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Abstract: To trigger the gas switch with one fiber, a kind of LD (laser diode) triggered three--clectrode gas
switch based on photoconductive semiconductor without trigger charger source is presented in this paper. The
principle of this switch is that a GaAs PCSS, which is triggered by LD, is used to control the trigger pulse generation
of the trigger capacitor discharge circuit (CDC). The capacitor in CDC is charged with the energy of the main circuit
directly. As a result, this switch can work without trigger charge power source, which means this switch can be made
more compact compared with traditional electrical trigger switch. A prototype designed for three-electrode gas switch
working under 40 kV/8 kA and PCSS triggered with 83 pJ laser energy is described in this paper in detail. The
experimental result proves the feasibility of the switch. The experimental result also shows the life of the
photoconductive semiconductor is just several hundred shots. The life of the photoconductive semiconductor will be

improved in next phase of our research.
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Fig. 1 Simulation circuit of LD triggered three-electrode gas switch
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Fig. 2 Simulation results of LD triggered three-electrode gas switch
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Fig. 3 Structure of three-electrode gas switch
B3 ZHARAATIE RS A

1.0}
0.8
0.6
0.4t
02F

—200 0

400 600 800
time/ns

(b)

200 1000

Fig. 4 Photo and output waveform of LD
P 4 WOt T BOR A O BOE 1R

095003-3



trigger capacitor

PCSS

HVS LD and driver

Fig. 5 Schematic of LD triggered three-electrode gas switch
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Fig. 6 Waveforms of trigger electrode voltage and PCSS current of LD triggered gas switch
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Fig. 7 Typical waveforms of LD triggered three-electrode gas switch tests
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Table 1 Results of different laser width and energy experiments

V./kV laser width/ns laser energy/uJ misfire delay/ns jitter/ns
40 90 83 0 312 28.5
40 45 41 1 314 29.1
40 22 19 9 361 93.0
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Fig. 9 Photos of PCSS after life tests
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