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Abstract

The dependence of the electrical properties in planar MQW - APD & pn, and p - i - n photodiode
implanted with oxygen on the annealing temperatures and ion dose has been investigated. The
oxvgen implantation was performed for inter-device isolation. The leakage current of as-implanted
p - i — n photodiode obtained was less than 50 nA. An annealing temperature dependence study
shows an abrupt increase of leakage current at 600 T for all devices under studv. This indicates
that donor complex centers introduced by the chemical activity of oxygen increase with increasing
annealing temperatures. Furthermore, leakage current was highly correlated with oxygen dose due

to the implanted related defects.
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Table 1. The thickness and carrier concen-
tration of MQW-APD.

Layer £7 Eem®  FAltnm)
p -InGaAs contact & 1x 10" 0
p'-InAlAs cap = 1x10% 100
undoped-InGaAs 4= <5x 10" N0
p -InAlAs field & 1x10% R
undoped-InAlAs spacer3 <5x10° 30
undoped-TnAlAs ~ barrierZ+ <5x10° 15
undoped-InGaAs wellZ+ <5x 10" 5
undoped-InAlIAs  barrier3« <5x10° 15
n'-InAlAs buffer® 1x10% 200
n"~Inp 71g 2x10% 30

* MQW (InGaAs / InAlAs) x 10periods
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Fig. 2. The calculated depth profiles of MQW-
APD with oxygen implantation using
TRIM.
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Table 2. Reverse current-voltage 1-V charac-
teristics as a function of area and
bias voltage for diodes fabricated
with mesa and planar devices using
oxygen implantation.
Ion implanted diode Mesa diode
(0 m/ 7 60 v/ 5 pm)
|5V 120nA/160nA™  16nA/40nA
MQW- ! ,
Wpn diode ™| 001 19 4A/28 wA  277nA/SdnA
P-i-nPD 5V| 0nA/20 gAY 40nA /80 nA
-0V 6.0 #A/S0 A 34 nA/68 pA
o o 3V 0 xA/40 pA™ 20 #A/60 A
MOWAPD ™| yov| ~a/ - a 104nA/66nA
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Fig. 3. The characteristics of leakage current as

a function of annealing temperatures for
mplanted devices.
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