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Simulation of the multiplication zone for linear APD
based on standard CMOS process
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(1. Key Laboratory of Infrared Tmaging Materials and Detectors, Shanghai Institute of Technical Physics,
Chinese Academy of Sciences, Shanghai 200083, China;
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3. ShanghaiTech University, School of Information Science & Technology, Shanghai 201210, China)

Abstract; The doping distribution in the multiplication zone of n*-p-w-p* structured linear avalanche
photodiode ( APD) based on standard CMOS process greatly determines the device performance. The
influences of implanting dose and the depth of its peak concentration of the p-layer on device character-
istics are simulated using Silvaco. The simulation results show that, at a given gain of 50, the opti-
mized doping dose of P layer is 1.82 x 10'?/cm’® with depth of peak concentration 2. 1 wm. Under opti-
mized conditions, the reverse bias voltage is 73.1 V, the excess noise factor is 4.59, and the excess
noise index is 0.34 ~0.45 (A =800 nm) ,which are better than those reported. The performance of the
APD may be further improved through process optimization.

Key words: standard CMOS process, linear APD, doping distribution, depth of peak concentration, sim-
ulation
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Table 1 Fitting coefficients from Overstraeten and De Man

e WA L5 G (V/em)
AN1 0.703 x 10° 1.75 x10° ~6.0 x 10°
AN2 0.703 x 10° 1.75 x10° ~6.0 x 10°
BN1 1.0231 x 10° 1.75 x10° ~6.0 x 10°
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Table 2 Material parameters in simulation

2H HLp Si

Bandgap eV 1.08
Nec300 per cc 2.8 x10"
Nv300 per cc 1.04 x10"

Electron mobility em?/(V - s) 1 000.0

Hole mobility em?/(V «s) 500.0
Electron Auger coefficient 2.8 x107%
Electron Auger coefficient 9.9 x10 %
Electron SRH lifetime sec 1.0x10°7
Hole SRH lifetime sec 1.0x1077
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Table 3 CMOS 0.35 pm standard process rules

= W B M B /em 3 L/ um
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