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Abstract Detector samples based on resonant tunneling diode (RTD) are fabricated by molecular beam epitaxy. In
order to improve the detection responsivity, the detector uses bowtie antenna to enhance the terahertz electric field
intensity, in which the antenna structure is designed with reference to 0.2 THz incident frequency. The terahertz
source with an output power of 20 mW is used for testing. Current-voltage (I-V) test is performed with and without
THz irradiation at room temperature, and the peak voltage is 1.398 V. The difference between the maximum
current values is tested, the detector responsivity is calculated to be of 20 mA « W ! and the noise equivalent power
is 15 nW « Hz °°. The response of the detector to the terahertz wave in different directions of incidence is
measured, and the enhancement of the antenna on terahertz electric field is verified.
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Table 1 Sample structure of RTD

Layer Thickness /nm Doping /cm *
Iny.s5 Gagr As cap 100 210"
Inos; Gao.y; As spacer 2 undoped
AlAs barrier 1.1 undoped
Ing 53 Gagyr As potential well 4.5 undoped
AlAs barrier 1.1 undoped
Ing ;53 Gagqr As spacer 2 undoped
Ing 53 Gaour As emitter 100 2X10"
Inys3 Gao..r As buffer 500 2X10"

InP semi insulating substrate
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Fig. 1 Schematic of bowtie antenna
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Fig. 2 Impedance matching chart of bowtie antenna
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Fig. 8 Schematic of test device of THz detector
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