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Jae Sun Kim, Dong Wook Shin, Sun Tae Jung* and Young Hwi Song*
Hanyang university, Dept. of Ceramic Engineering

*Samsung Electronics

(20011 19 49 ¢, 20014 34 314 HETHE HH)

x 8B

AN FFTIe iR dade] foldti, & ol thrle F2aAE AAE 5 ke AA GE s 47=

oA S}, & AFANE £50 FAF2A e Aol A43E B E A3 3G FHD) & ol48hed AE S /A27}(Si0)
#=jatg Axeh, o wetol Solution Doping W& ol43he] Er & W7ol 335 vl e Azbshe 478 $ashsn,

Abstract There have been many investigations and researches on PLC type of optical amplifiers because they are

convenient for mass production and also can integrate multi-functional devices into a single chip. In this research, the
fabrication of optical waveguide made of Si/SiO. by FHD(Flame Hydrolysis Deposition) for passive integrated optical
devices and 1.5 optical amplifier by Solution Doping method, which is one of the method doping Er* into the thin

film, are mainly discussed.
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Fig. 1. Sample cassette used in the experiments.
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Fig. 2. FE-SEM images of pre-sintered soots. Soots were sintered at {a) 800°C {b) 900°C (c) 950°C (d) 1000°C respectively.
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Fig. 3. Optical microscope images of Er-doped silica film sintered at 1200 . (a) 0.1wt% (b) 0.5wt%

(c) 1.0wt% (d) 1.5wt% Er** solution.
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Fig. 4. XRD patterns of Er-doped silica film sintered at 1200C.
(a) 0.1wt% (b) 0.5wt% (c) 1.0wt% (d) 1.5wt% Er** solution.

48 7HNES AHEste] 1200C M £2FTHE #3)
oic}. Fig. 3¢} F&tdn]A ojulx|9}, Fig. 42 XRD 4
Azl Ert 499 550} 371845 At dide] FH
A Jehds AL Bolxm glew, Erftgdel 10wtk
olate) Bz o) A utute] AAYSIE qlate] o Fdo]
AR EE AL AL B @ F 9ldler, XRD 4
Asbol = A4 (cristobalite) =7} Feio] vehte
A& g T AN

2 AR AHY s G shelld AE A
7o) AAiH o 2 Z7Igte] B HMEB, P9 ¢ F
AEEe o Qatod kugh whuhg 7] R
Nury FHA EE A28t 1330°C oA 2 H2FHE WA



AAR - AES - G - s B2 EV) 4% AT Er A7) AR 3 A9y Az 389

@

®

Fig. 5. Optical microscope images of Er-doped silica film sintered with open cassette. (a) 0.08wt%

(b} 0.1wt% (¢} 0.2wt% Er** solution.
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Fig. 6. XRD patterns of Er-doped silica film sintered with open
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Table 1. Concentration of elements in Er-doped silica film by RBS analysis.

0.08wt% Er sol.(wt%) 0.1wt% Er sol.(wt%) 0.2wt% Er sol.(wt%) 0.5wt% Er sol.(wt%)
SiO;, 88.36 87.50 87.97 87.54
GeO; 5.44 5.80 543 533
P.Os 0.94 1.01 0.98 1.04
B:Os 5.18 5.57 544 5.73
Er.0; 0.08 0.12 0.18 0.36
1.4595
4.0 T T T T
x 1.4590
3
£
$ 145854 2.0x10°
.§
S 1.4580
4
1.4575
0.00 0.05 010 0.15 0.20
Concentration of Er solution(wt%)
0 100 200 300 400 500
Thickness{nm) (a)
1.4745
Fig. 7. The variation of Ge concentration in film as a function 1.4740 1 y
of distance from the surface. 1.4735 4
x 147301
040 2 1.4725
0.35- $ 1.4720- 3.8x10°
<) = .8x10
§ 0.30- §1.4715-
§ 0254 ;‘-’14710—
i 1.4705
0.20
E 4 1.4700
0.15- ——— T T T
] 0.0 0.1 02 03 0.4 05
o 0.10 < Concentration of Er solution(wt%)
i 0.05- (b)
0.00 T T T T T Fig. 9. Refractive index changes with various Er** concentra-
oo o1 02 03 04 0S5 tion (a) without undercladding layer(A = 1550nm) (b) with
Concentration of Er solution(wt%)

Fig. 8. The changes of Er.0; concentration in silica film at vari-
ous Er solution.
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Fig. 10. Fluorescence spectra of Er-doped silica film (a) with-
out undercladding layer (b} with undercladding layer.
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