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

oK i+ B 7452 & dik (fon/cm’ ) Hi 45 (dB/cm) EZ BN
Er**/Yb®*in SU -8 3.3 x10" ion/cm? 7.2@ 1533 nm (3]
QB-Er in PMMA 3.57 x 10" ion/cm? 0.84@ 1540 nm [4]
Er, , Yby ¢ (PBa) 4 (Phen), 10.8 wt% 3.5@1550 nm [5]
Er(DBM); Phen in PMMA-GMA 3 x10" ion/cm? 0.73@ 1550 nm [6]
Nd(HFA),,NdCl; - 6H,0 in PI 3 x10" ion/cm’ 1@1064 nm [7]
Nd(TTA);Phen in 6-FDA 1.03 x 10% jon/cm® 5.7@ 1064 nm (8]
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Tab. 2

the gain of Er’* and Nd’* nanoparticles

doped polymer waveguide amplifiers

Wi LB THBaREE . 2%
R Cion/em) i 4i (dB/cm) ik

mon/ cm

LaF;:Nd in
10 wt% 0.1@1319 nm | [23]
PMMA or SU -8

LaFy:Er, Yb in MPTS 50 wt% 2.5@1535 nm | [24]
LaF;:Er, Yb in SGHM 50 wt% 2.0@1550 nm | [25]
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Fig. 1 the upconversion luminescence in planar waveguide
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(a)the SEM micrograph of the waveguide after

photolithography process
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SUPRAMOL LEI 3.0 kV X250 100 um WD8.6 mm

(b) 52 B 20 il 3 S R A B 5
(b)the SEM micrograph of the waveguide after

reactive ion-beam etching process
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Fig.2 the SEM micrograph of the waveguide before and after
photo-lithography process
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Fig.3  cross section view of embedded waveguide
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