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Operating at Long Wavelength
Cai Shiwei

(Institute of Optical Communication and Optoelectronics, Beijing University of Posts and Telecommunications ,

Beijing 100876)

Huang Hui Ren Xiaomin Li Jihe Huang Yongqing Wang Qi

Abstract A monolithically integrated wavelength-selective photodetector operating at long wavelength was reported
in this paper. The photodetector. which consists of an GaAs-based Fabry-Pérot filter and an InP-based p-i-n
absorption structure, was grown on a Si substrate by heteroepitaxy technology. A crack-free and high-quality GaAs
epilayer was obtained by using mid-patterned growth. The photodetector with a spectral linewidth of 1. 1 nm

(FWHM) and a quantum efficiency of 9.0% was demonstrated, and its absorption layer thickness is 300 nm.
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Fig. 1 Optical micrograph of the patterned wafer

(the right image is the cleaved cross-section)
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Fig. 2 Optical micrograph of the epilayer surface
morphology
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Fig. 3 SEM image of the cleaved cross-section of

the epilayer
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Fig. 4 TEM image of the cross-section of the

GaAs/Aly ,Ga, 1 As DBR of the epilayer
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Fig. 5 Optical micrograph of the surface morphology

of the epilayer grown without patterning
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Fig. 6 SEM image of the cleaved cross-section

of the photodetector of the epilayer
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Fig. 7 Optical micrograph of the photodetector
LER RN A8 . AR R T AOG I 7 T 7
B i i 3V B B0 R 3 P R g 1 9 06 35 we Rz
8 fir7 .

8 —Si-based

290 - —GaAs-based

Q

g

=

b=

[<H]

£ 10

8

g

=]

[«
0 . - .
1560 1565 1570 1575

Wavelength /nm

Bl 8 SiJEF GaAs HeoGHM & me 1 3%
Fig. 8 Spectral responses of the Si-based and
GaAs-based photodetectors
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