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Abstract

Due to the functional problems of CMOS photodetectors such as low quantum efficiency, narrow
bandwidth and so on, this paper proposed a new resonant cavity structure compatible with SOI
CMOS process to fabricate the CMOS photodetector with a higher quantum efficiency based on
process optimization. By adopting the SiO; with the thickness of odd number of a layer of 1/4 wa-
velength (850 nm optical wavelength) as the bottom DBR mirror, and using the SiO; mirror with
the thickness of an even multiple of 1/4 wavelength as the top DBR mirror, the SOI resonant cavity
structure was prepared and demonstrated being suitable for the PD RCE device with the optical
communication wavelength of 850 nm. Numerical simulation results showed that the PD RCE de-
vice could improve the quantum efficiency effectively compared with the PD CMOS device, which
verifies the correctness of the resonant cavity structure.
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Figure 1. PD CMOS structure diagram
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Figure 2. PD RCE technology based on CMOS SOI
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Figure 3. The bottom mirror reflectivity with the thickness of SiO, single-layer
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Figure 4. The bottom mirror reflectivity and SiO,-Si logarithmic relationship
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Figure 5. The top mirror reflectivity with the thickness of SiO; single-layer
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Figure 6. The top mirror reflectivity and SiO,-Si layer diagram
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Figure 7. Resonator structure in CMOS-based CMOS RCE photodetectors
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Figure 8. (SiO,)-(SiO,) cavity PD device quantum efficiency with the relationship between
the wavelength (depletion layer width 0.03 pm)
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Table 1. Performance comparison of PD CMOS devices with standard PD RCE devices
# 1. RCE PD 22 5%r4E CMOS PD 2= #FMEREXTEL

PERES R FERZ DS R PD #31F ¥Rtk CMOS PD 244
0.03 pm 0.775x 10 1.80 x 107
-3 —4
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