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Investigation of electrically tunable uncooled infrared detector

ZHANG Huan, LAI Jian-Jun, LI Hong-Wei, LI Ming-Ran, LIU Li
(Wuhan National Laboratory for Optoelectronics, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: Conventional infrared spectral imaging detection can provide large amount spectrum information and has ex-
tensive applications, but it cannot provide spectrum tunablility with compact volume. A novel FET detector structure
with electrically tunable plasmon absorption was proposed. Through electromagnetic simulation of infrared absorption
variation with the structure parameters, more than 90% absorption is reached within specified spectral band under opti-
mized condition for this kind of detector. When gate voltage is changed, the carrier concentration and complex refractive
index vary simultaneously, which lead to obvious characteristics of tunable absorption. Based on this FET structure, un-
cooled infrared detector will have the ability of spectral imaging on one single chip, which opens a new route to miniatur-

ization of spectral imaging systems.
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Fig.1 Schematic view of FET tunable infrared
absorption structure
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Table 1 4 order Lorentz parameters

S,.(eV) w,(eV) I,(ev)
1.816 0.86 0.95
0.972 2.8 0.23

1.04 3.48 0.28
1.05 4.6 0.34
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Fig.2 Diagram of device structure for simulation
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Fig.3 Absorption varied with wavelength under various

fill factors
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Fig. 4  Absorption varied with wavelength for various

grating periods
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Fig. 5  Absorption varied with wavelength for various
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Fig.6 Absorption curves at optimized structure parameter
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Fig.7 Electric field magnitude distribution at 4 wm wavelength
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Fig.8 Electric field magnitude distribution at 10 pwm wave-
length
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Fig.9 Power flux distribution at 4 pwm wavelength
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