©

2016 2018

(CSIP)

Study of plasmon effect on quantum efficiency of CSIP

Kim, Sunmi

ICT

3,700,000

THz CSIP
Gap CSIP
26
Tuning

Gap CSIP
10 ym 50 pm CSIP
CSIP

Charge-sensitive_infrared phototransistor (CSIP) is a highly sensitive
semiconductor terahertz (THz) detector with single-photon sensitivity. Due to the excitation
mechanism via intersubband transition in a quantum well, the CSIP requires careful design of the
photo-coupler and proper light illumination method to achieve high quantum efficiency. We have
improved the quantum efficiency up to 26% by optimizing plasmonic antenna structure (such as nanogap

and cross-hole array antenna) and introducing the radiation from the backside of the CSIP
substrate, which leads to efficient surface plasmon excitation in the photo-coupler.

In addition to the improvement of quantum efficiency, the possibility of the selective detection
with_g!agmonic antenna structure and the tuning of detection wavelength with gate bias was
clarified.
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