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Abstract Molecular beam epitaxy conditions of resonant tunneling diode photodetector (RTD-PD) are researched.
The structure of the detector with In,;GayizAs absorption layer and IngsAl) sAs/Ings;GayzAs/Ing AlyisAs double barrier
structure is designed. The growth quality of In,;Al sAs material under different Al flux and growth temperature is
tested and the optimal growth conditions are determined through X-ray diffraction and atomic force microscope
test. The growth quality of Iny:3Gasi-As material under different Ga flux is researched. As there are punctate
embossments on In,;;GagiAs surface grown under constant temperature, the Inys;3GasszAs material is grown under
varying temperature and the punctate embossments are eliminated. Two RTD-PD samples grown under constant
temperature and varying temperature are fabricated. The current-voltage and photo response test show that the
sample grown under varying temperature reaches higher peak current and photo response.
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Fig.1 Structure and working principle of the detector
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Fig.2 XRD test results of sample al~a4
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Fig.3 AFM test results of sample. (a) al; (b) a2; (c) a3; (d) a4
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Fig.4 AFM test results of sample. (a) b1; (b) b2; (c) b3
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Fig.5 XRD test results of sample c1~c4
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Fig.6 AFM test results of sample. (a) ¢1; (b) ¢2; (c) ¢3; (d) c4
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Fig.7 AFM test results of sample d
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Fig.8 AFM test results of sample. (a) el; (b) e2
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