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Research progress on rare-earth-doped polymer
optical waveguide amplifiers

ZHANG Dan' ZHENG Li-bing' LIANG Xu® WANG Jian-bin' GUO Dong-hui'

(1. Department of Electronic Engineering Xiamen University Xiamen 361005 China;
2. Xiamen Micro-electronic Integrated Technology R&D Center Xiamen 361005 China)

Abstract: Rare-earth-doped waveguide amplifiers have received increasing attention in the past few years due to the
small size and potential applications to integrate with other optical devices such as splitters couplers and switches. In
this paper the progress in research on the rare-earth-doped polymer waveguide amplifiers at 1.33 pum and 1.53 pm
wavelengths is reviewed. The characteristics for different polymer waveguide amplifiers are discussed.
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Tab.1 the gain of Er'* and Nd’* complexes doped polymer waveguide amplifiers
(ion/cm®) (dB/cm)
Er’* /Yb?*in SU -8 3.3 x10" ion/cm® 7.2@1533 nm 3
QB-Er in PMMA 3.57 x 10" jon/cm? 0.84@ 1540 nm 4
Er, , Yby 4 PBa) 4( Phen) , 10.8 wi% 3.5@1550 nm 5
Er( DBM) ;Phen in PMMA-GMA 3 % 10" ion/em? 0.73@ 1550 nm 6
Nd( HFA) ; NdCly < 6H,0 in PI 3 x10" ion/em? 1@ 1064 nm 7
Nd( TTA) ;Phen in 6-¥DA 1.03 x10% ion/em?® 5.7@ 1064 nm 8
Er'* 3 ms 78%
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Tab.2 the gain of Er'* and Nd** nanoparticles

doped polymer waveguide amplifiers

(dB/cm)

(ion/cm®)

LaF;:Nd in
10 wt% 0.1@1319 nm 23

SUPRANOL 3.0 kV X700 10 um WDT7.7

PMMA or SU -8

LaF;:Er Yb in MPTS 50 wt% 2.5@1535 nm | 24 (a) e RRE ) B4Rl SEM R+
(a) the SEM micrograph of the waveguide after

LaF;:Er Yb in SGHM 50 wt% 2.0@ 1550 nm 25
photolithography process
(1)
,
RAMC LEI 3.0 kV X250 100 um WDS.6 mm
’ (b)) 2 1% T 200 o 5 i 9 6 T P 4R
1 LaF;:Er Yb (b) the SEM micrograph of the waveguide after
— reactive ion-beam etching process
26

. B2 i 20 ok iy A% 2 1T SEM B 85 1 42
Fig.2 the SEM micrograph of the waveguide before and after
photo-lithography process
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Fig. 1 the upconversion luminescence in planar waveguide
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LaF3 “Er Yb MPTS Fig.3 cross section view of embedded waveguide
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