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(57) Abstract: The present invention provides a high-reliability, high-speed, low-loss semiconductor optical modulation
element that protects a pin-joined structure in a modulation region from reverse-voltage ESD by comprising an additional
capacitor having a thyristor structure between a plurality of power supply pad electrodes. An n-type contact layer 102, an
n-type cladding layer 103, a non-doped core-cladding layer 104, a p-type cladding layer 106, and a p-type contact layer
107 are layered in that order on a substrate surface. A Mach — Zehnder interference waveguide and a plurality of power
supply pad provision locations are formed via dry etching. The n-type contact layer 102 and n-type cladding layer 103 are
removed, except in a modulation region of the Mach-Zehnder interference waveguide and a power supply region in which
the plurality of power supply pad provision locations are formed, so as to clectrically isolate the modulation region and the
semiconductor beneath the power supply region. A plurality of power supply pads is formed on the shared n-type contact
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layer 102 and n-type cladding layer 103, and a pinip-joined thyristor structure is formed between the power supply pads.
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