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Abstract With the method of high-tempreture thermal decomposition, LiYF, : Er, Yb nanocrystals with an average
diameter of about 10 nm are synthetized, which are doped into SU-8 and used as the active layer of the waveguide
amplifier. The waveguide amplifier based on SU-8 doped with LiYF, : Er, Yb nanocrystals is fabricated by using SiO, as
an upper cladding and P(IMMA-GMA) as a lower cladding. For an input signal power of about 0.05 mW and a 980 nm
pump power of about 180 mW, a relative optical gain of about 2.3 dB/cm at 1535 nm is achieved in polymer
waveguide doped with LiYF, : Er,Yb nanocrystals.
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Fig. 1 Energy level transitions for Er-Yb co-doped system
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Fig. 2 TEM image of LiYF,:Er.Yb nanocrystals
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excited under 980 nm pumping light

4 RE YOG ORI 2

$40.047 g LiYF, :Er, Yb 4k 58 2.1 ¢ & 45
AR AR EE 3 h, SRIEH B A SU-8 2005 R4
AN AR AR S E A W R TR B 0. 27 0
WEOGHE 1 h, AT R A WGBS

REVICW TR T H s A& 5 fr
s DARKAS I EE L £ B SiO, g 2R . # 1]
BB oK D ERE KA SIO, 1Y SiAHE F i
% LiYF, =Er,Yb Yk B4R SU-8 2 MK 3) 08
2, 55 )5 AT IE AL s O HER: P(MMA-GMA)
L@Eﬁlﬁl%ﬁm%ﬁ&ﬂﬂé)’é, H SRR . B 6 Ky iE
U b A2 S U g D ) O R B BOR L B
RS pm, FERE R 8 pm,

LiYF:Er,Yb doped SU-8

(CIGI = 7P & 3 N T4 R g WP i

Fig. 5 Fabrication process for polymer waveguide amplifier
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Fig. 6 Microphotograph of cross section of the polymer

waveguide after spin-coated cladding
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Fig. 7 Experimental setup for the optical gain of

waveguide amplifier
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Fig. 8 Near-infrared output signal of polymer waveguide

amplifier
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Fig. 9 Output spectra of polymer waveguide amplifier

with pumping power of 0 and 180 mW at 980 nm
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Fig. 10 Relative gain curves of polymer waveguide amplifier

with the pumping power under different signal powers
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