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Abstract: A key electrode preparation process solution of GaAs photoconductive semiconductor
switch is proposed to solve the current problems of low yield, poor stability and low reliability of
GaAs photoconductive semiconductor switches. In this scheme, the semi-insulating GaAs
material is firstly used as substrate, and the Ni/Ge/Au/Ni/Au metal composite layer is deposited
on GaAs substrate by electron beam evaporation machine as electrode of GaAs photoconductive
semiconductor switch, and then the electrode is annealed quickly to form ohmic contact with the
GaAs substrate; then, in order to isolate the photoconductive semiconductor switch from the
external environment, silicon nitride is deposited on the GaAs substrate as a passivation
protective layer; finally, a GaAs photoconductive semiconductor switch with 4 mm gap between
two bilateral electrodes is fabricated by epitaxial field plate on ohmic contact electrode. Test
results of the GaAs photoconductive semiconductor switch show that the minimum specific
contact resistivity of the electrode can reach 0.019 5 Q ¢ cm” when annealed at 400 °C; When the

single pulse forming line of 50 () is adopted, the operating frequency is 1 kHz and the bias voltage
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is 22 kV, the output voltage pulse of photoconductive semiconductor switch is 10 kV and the

pulse rise time is sub ns. The yield of GaAs photoconductive semiconductor switch prepared by

this preparation method is about 98% , and it can work stably for tens of thousands of times.

Keywords: GaAs photoconductive semiconductor switch; electrode preparation; ohmic contact;

performance test; reliability
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Fig. 1 Schematic diagram and section of the basic structure

of the GaAs photoconductive semiconductor switch
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Fig. 3 Schematic diagram of ohmic contact system of GaAs

photoconductive semiconductor switch
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Fig. 4 Schematic diagram of field plate of GaAs

photoconductive semiconductor switch
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Fig. 5 Ohmic contact resistivity of GaAs photoconductive

=

semiconductor switch after rapid thermal annealing
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Fig. 6 AFM morphology of ohmic contact of GaAs
photoconductive semiconductor switch after

rapid thermal annealing
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