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Investigation of Curvature Effect on Planar InP/InGaAs Avalanche

Photodiodes for Edge Breakdown Suppression
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Abstract

With the progress of semiconductor processing technology, avalanche photodiodes (APDs) based on InP/InGaAs
are used for high-speed optical receiver modules. Planar-type APDs give higher reliability than mesa-type APDs.
However, Planar-type APDs are struggled with a problem of intensed electric field at the junction curvature,
which causes edge breakdown phenomena at the junction periphery. In this paper, we focused on studying the

effects of junction curvature for APDs performances by different etching processes followed by single diffusion

to form p-n junction. The performance of each process is characterized by observing electric field profiles and

carrier generation rates. From the results, it can be understood to predict the optimum structure, which can

minimize edge breakdown and improve the manufacturability.
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Table 1. Structural Parameters of APD

% T4 =35 E
P+ -InP 25 m | 1x10® em™
N-InP ($%%) 0.25¢m 2%10" cm™
N+-InP (H3}%) 0.15um 2%x10" em™
N-InGaAs (F5%) 0.8m 2%10® cm™
N-InP 3.45¢m 1x10*° ecm™
c3 czc _—
TUETUT
N

1 -InP multiplication

n-InP charge plate

o -InGaAs

absorption layer /

n*-inP

substrate

v x

a3 1. nP/InGaAs APDY] Ag= € H7)13 £X
Fig. 1. nP/InGaAs APD Schematic diagram and
electric field profile
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Fig. 4. Electric field profiles depending on cut
~line position at -30 V
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