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Fig.1 Schematic diagram of the InGaAs RCE photodetector
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No Composition Doping/cm®  Thickness
6 InP Undoped 300 nm
5 Iny, 727 Gag, 273 Aso, s Po.s N2 X10® 500 nm
4 Ing, 727 Gao, 273 Aso, s Po.s Undoped 100 nm
3 Iny, 55 Gag, 47 As Undoped 200 nm
2 Ing, 720 Gao, 273 Asy. s Po.s Undoped 150
1 Ino. 720 Gao. 273 Aso. s Po.s P1X10% 160 nm
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Fig.2 The measured photocurrent response of the
sample under zero reverse bias
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Fig.3 The photocurrent of the photodetector versus optical
input power under various reverse biases
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Fig.4 Schematic diagram of the InGaAs RCE photodetector
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Fig.5 The measured photocurrent response of the
photodetector under zero reverse bias
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Fig. 6 Measured frequency response of the device
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Fig.7 The tuning characteristics of the photodetector
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Fig. 8 Tuning and FWHM of the photodetector

versus applied bias voltage
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The Fabrication of Low Cost Si-based Continuously Tunable 1. 55pm
RCE Photodetector
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Abstract A novel method for fabricating low cost Si-based continuously tunable long wavelength resonant
cavity enhanced (RCE) photodetectors was reported; in which InGaAs epitaxy layers were bonded to
silicon substrates without any special treatment on bonding surfaces,employing the silicate gel as bonding
medium. A thermally tunable Si-based InGaAs RCE photodetector operating at 1. 3~1. 6 um was obtained,
with a quantum efficiency of about 44% at the resonant wavelength of about 1. 5 um and a FWHM of about
12.5 nm. A tuning range of 14. 5 nm and a 3 dB bandwidth of 1. 8 GHz were obtained. This device was
fabricated with traditional processes,thus the cost was decreased. It demonstrates a great potential for
industry processes.

Keywords Resonant cavity enhanced photodetector; RCE; Medium bonding; InGaAs; Tunable; High
frequency response
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