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The Study of Annealing Effect on the Dark Current
of inGaAs Waveguide Photodiodes

Bongyong Lee, Hansung Joo, and ligu Yun
Yonsei Univ.

Abstract

This paper presents the temperature annealing effect on the dark current of the InGaAs waveguide
photodiodes, which are developed for high-speed optical receivers. The interesting experimental
phenomena were observed that the dark current is significantly decreased and the breakdown voltage
is slightly increased after annealing at 250 ° C whereas the dark current and the breakdown voltage are
almost constant after annealing at 200 ° C. Based on the experimental results, the long-term annealing
is more effective for the dark current improvement than the conventional curing process.
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Fig. 1 Microscopic image of fabricated WGPD.

3. 83 ¢

InGaAs %28 Brio|e=o izt Mz o
g F 7/HA &%, 2005 & 250=°AM FAL 4
He HEEE Atk 3749 AFo] HZe
S5 279 ¥ AgHAAT. AN A F
GAF FE HUYEd 54 L Keithley SMU
236 BH| & o] g3l ZAHH) FEAAGL &
A5 #do] 100 (Al =BT AH Aoz
Aeosolged, -V FAdA dozth 19 2&
200=9 250=M 744 dAE F ARAH FF
" I-V B4 FAHE Ushga doh 27] deolH
E 3B0EAgAM 392 IAEFH F EFA HoR
I-V dolHE 7|EFez dd AFolA 20052
30041t ES 4 XN E F AST AR Hdel A
o WatA @3 YFFE Hol= ¥, 250%A

80AIEEL @ AE & F¥e FAFY ol
238 #A2ge Holn Urh

1E-3

—u— Inltig) |
1E-4 1~ ARer 300hvtasting at 200°C -
[ ]
ot
1E-6
(]
1 't
1E-6-! [ '
< e vet
= 1':=|==l||==="
g e84
=
O ieoq
1E-1°]
1E-11 1
1E-12 T T T
° S5 -10 15 20
Blas [V]
(a)
E-3
1 & Initial
1E4 # _ Aftor SOhntasting at 250°C
»
-»
1E5 4 g
.-
1E-6 -
1 -
— L
% 1E-7-! an ..-........- - l:ul
»
£ 1E-8 4 o’
*
o 1694 N *
ee®
se*®
1E~10~| .
1E-11!
1E-12 T T
o 5 10 15 20

(b)

ag 2. 4 Ag IAFY 4AF 54 (@) 200
(b) 250%.
Fig. 2. Dark current characteristics after aneelaing
process (a) 200 (b) 250 °C.
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Fig. 3 Dark current characteristics variation after
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