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Abstract The Er*-doped Al,O; optical films have been prepared on thermally oxidized SiOy/Si(100) substrate by the sol-gel
method with the dip—coating process, using the aluminium isopropoxide [Al (OC;H;)]-derived Al,O, sols with the addition of
erbium nitrate [Er (NOy),-5H,0]. The surface morphology, thickness and structure of the Er**-doped Al,O; films have been
analyzed by the scanning electron microscope (SEM), atomic force microscope (AFM), and X-ray diffractometer (XRD). The
even, smooth and compact surfaces of Er*-doped Al,O; films were obtained. The crystal size of 50~200 nm was observed for
the Er*-doped AlLQ; films. The thickness of the 1 mol% Er*-doped AlLQO; film for 9 layers sintered at 900 C is about 1.2 um
under a constant withdrawn rate of 100 mm/min. The phase structure, mixture of y-Al,O, and #-AlO; was observed for
undoped AL, film. The thin film exhibited (110) and (120) preferred orientation for y-AlLO; and 6-AlLO, phase, respectively.
The addition of 1 mol-% Er'* has slight influence on the phase structure and preferred orientation of ALO, film. The
photoluminescence (PL) spectra of 0.1 mol-%~1.5 mol% Er*-doped Al,O; films were detected at the measurement temperature
of 10 K. The PL peak intensity at 1.533 pm decreased with the increase of the Er* doping concentration. The corresponding full
width at half maximum decreased from 45 nm to 36 nm.
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Fig.1 SEM image of (a) the surface morphology (b) for the 1 mol% Er*-doped AlLO; film on thermally oxidized
Si0/Si(100) substrate
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Fig.2 XRD patterns of undoped and 1 mol% Er*-doped
AlL,O; powders and films for 9 layers on thermally
oxidized SiO/Si(100) substrates
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Fig.3 PL spectra of 0.1 mol%~1.5 mol % Er*-doped
ALO, films on thermally oxidized SiO./Si(100)
substrates measured at 10 K
y—AlOOH ¥ iz 1 [ e 45 1 A , 32 %) y—AlOOH HBEKE
VLA O B ) 4 S e A4 i, L ol ) ) I 2 3
HE AFRRIUE 1, 1R y-ALO, BIAHEEZE 4,
0-ALO; WAHN 2 HFFRIEHE, 2 1 mol% Er':
ALO, By AR FRE LA XRD 158240948 H T
C ARk, #FHE 1mol % Er¥N ALO, ¥R I AY &

RESHy R =4 3w,
2.3 REEH

3 45 T AR SiOySi(100)E A il £ 1Y
£ 0.1 mol%-~1.5 mol% Er*:AlLO, M7E 10 K Tl
A PLi%, ERR, =f82 Erk B
A THLBEEK N 1.533 um /9 PL %, Bi#E Er
e BE A9 I, PL 58 BERS A T RE, AOGHMZ A0 T8
M 45 nm J§/> %] 36 nm, Yeatman %45 | Sol-gel
Wil T8 Er*fl Si0,-TiO, %, th X Bl T PL 3
JEFEE 2 Ex ok ARSI FEARA AR, XRHT
Er*{2 78 ¥ B /8 s SRR K, SRR
ARG, R i TR T 20 TR AY kL
R [RRE 7= A g 3 mm , of F di R % 1 3R A AR 2
INEEAE L, 3 ErtS Ert 2 (6] 69 A B 4E A8,
W5 R PRS0V, 5 RAERIYEE , # Rk
SREEVR/D , R EXE ALO, MR AR R4,
{E AT LUHEN AR [F] Ex 524 vk B 15 i Er7E ALO,
Stark fER P RARRE , FBCLIETEAR

4 45

1) TERE LAY SIO/Si(100)3E - |34k 6l &
# 0~1.5 mol% Er*:ALO, Yl St . #2457 9 W, 12
FIEE B 100 mm/min, HE45iREE 900 CH R B
4 1.2 pm, MEEEREDCH PR, B4 U B ARk
. # Er*:ALO, MR b o> 355 MR ERE
& 50~200 nm , FfEREH 10~20 nm,

2) 900 T AEB A Ert:ALO; i N
y-ALO; MO-ALO; IR G Y, MR AH B
y-ALO;(110) F1 6 -ALO; (120) L@ 1k, #
1 mol% Er*Xt AlOy i) & (A48 1 4 O B i) 4
B4 R,

3) # 0.1 mol%-~1.5 mol% Er*:ALO, Y 5
fETE 10 K TH3KE T L8N 1.533 pm i PL
ik, PLIREFFEIBZA Ert B 0938 i~ kA0 AY
g TE MM 45 nm FFEF)] 36 nm,

By R A R DR A O S 2 U
X Scse AR B AR Y

& % X M

1 A. Bahtat, M. Bouazaoui, M. Bahtat et al. Fluorescence of Er’
ions in TiO, planar waveguides prepared by a sol-gel process|J].
Opt. Commaun., 1994, 111 (1): 55~60

2 M. Benatsou, B. Capoen, M. Bouazaoui et al.. Preparation and
characterization of sol -gel derived Er’*:ALO, -SiO, planar
waveguides[J]. Appl. Phys. Lett., 1997, 71 (4): 428~430

3 Huang Xiaorong, Huang Zhongtao. Microstructure of y-AlO,
prepared by sol-gel method[J]. J. of Chin Ceram Soc., 2000,
28(2): 173~180
WHA, WP, W -SR-S AR A RN (). 2
8 3k 4R, 2000, 28(2): 173~180

4 E. M. Yeatman, M. M. Ahmad, O. McCarthy et al.. Optical gain
in Er-doped SiO,-TiO, waveguides fabricated by the sol-gel
technique(J]. Opt. Commun., 1999, 164(1): 19~25

5 J. Lagsgaard. Dissolution of rare—earth clusters in SiO, by Al
codoping: A microscopic model[J]. Phys. Rev. B, 2002, 65(17):
1~10

6 A. Karthikeyan, R. M. Almeida. Crystallization of SiO,-TiO,
glassy films studied by atomic force microscopy(J]. J. Non-
Crystalline Solids, 2000, 274(3): 169~174



