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P — metal

n - InP

n - InGaAsP
n™ InGaAsP(i)
n~- InGaAsP(2)

n - metal

p - metal

charge plate 3
n - InP

n - InGaAsP
n™- InGaAsP(1)

n"- InGaAsP(2)

_—
n* _nP substrate

n ~ metal
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13 1. SAGM InGaAs APD #X%: (a) charge plate
Zo0) gl &, (b) charge plateZo] Qlv TZ.

# 1. Avalanche Photodiode 7z} 2] F7 %W ©39: %

~Layer = ) Carrier density(cm?) FA(um)

10 p*-Inp pn A§E <2X10% 11
9 n -Inp =53 <2Xx10" 04
8 n-InP charge plate 2X 107 0.08
7 n-InP charge sheet % 2X107 0.08
6 n-InGaAsP charge sheet Z(Eg=12¢V) 2X 107 0.07
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1 nt-InP 7| >2X 10"
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We fabricated and characterized the InGaAs separate absorption, grading and multiplication (SAGM)
Avalanche photodiode (APD) with a chrage plate layer. Channel was employed for the isolation of
the active area of APD. Metal-organic chemical vapor deposition (MOCVD) and liquid phase epitaxy
(LPE) were used for the epitaxial growth. Channel was formed using wet etching technique. Photo-
sensitive polyimide was used for the passivation and planarization of the device. APD shows very
low leakage current smaller than 10 nA and —38~39 V of breakdown voltage. Optical receiver consis-
ting of APD and GaAs FET pre-amplifier shows the sensitivity of —31.0 dBm at 107 BER (Bit

Error Rate) and 2.5 Gbps optical random signal of 22-1 in length,



