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Fig.1 XRD of GaN film

& 2 fir7x A a-GaN [y FTIR ii%,560. 6cm ' [
WUl g ok B T Ga—N #9454k sh B,
605. 5em ™' Ak iy IR IR SR B TP ST C 5 g,
1107cm " b By W ik B T Si—O Ry 4R 3h . Bl h
A WLEE ] Ga—O B 6 W g e .

©2006 [ T2



110 S S N 527 %
50000
L.op a : Ar=0
0.8F 400001 b : Ar=10%
g ' c: Ar=20% e
E d . Ar=30% £
g 0.6 1 30000 O a0 NN
S 5 : s
204 3
<
0.2F
0 -
1 1 1 1 1 1 1 1 1 1 1 1 1
500 1000 1500 2000 2500 3000 3500 4000
Wavenumber/cm'!
K 2 a-GaN j# SEAWN it
; . F“Tlf ﬁg‘fm Gﬂﬁqﬁa FI5 a-GaN il A W 7 4
8 or aan i Fig.5 Absorption coefficient of a-GaN films

Bl 3 fif 7 kB B A IS I a-GaN 5 1) 37 59355
B Ar 3 2, R AE 7] 006 XY OF- 135 B R B
BN R RUEREE Ar Sy R OR, W R Y Ga 14
W% MA RN WX BB . i T W &0

ns — nising, = kx (B % (k — 1/2) 2 55) 15
B R R B (T A = R AT, BT R (d) Ry
742.3nm; T, & 420C B}, d N 2062. 4nm; T, K
600C I}, d & 2664. 8nm.

100

< 8T )
St B
g 60 14
.2 L a:
g 40 b Ar=10%
g | ¢ : Ar=20%
= 20 d . Ar=30%

e e : A[:40%

0 A T R I B |
400 500 600 700 800

Wavelength/nm

Bl 3 BEEE AR L a-GaN 35 I 1%

Fig.3 Transmission spectra of a-GaN films on glass
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Fig.4 Reflectance spectrum of a-GaN films on glass
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Fig.7 Optical bandgap of a-GaN films

ASINTE Ar S TE/NT 30% I E, AR AR K X SR
TS ok ) Ga f R 1) N 5 H [0, 3 85 ok
BUEEE ) Ga AR /D DT A 55 X Ar R A U Y
Ar Gy KT 30% 0. E, B W/ T, N 420C i,
E,=3.56~2.10eV. T, i 600C i}, E, = 3.00~
1. 90e V. 2 4 JIK ik BE T = B Aok RSF A8 K, B A
By = Eb+%(ml§ " mlh*
HLE, BEZE oL 12 (RO 8 K/, . E, Bl
R BE W T =i A2 /7R a-GaN R IR
TR TG M 0 [R) — 49 v 8 R A4 it 22 T 9 BB A 6
K ARG & B . a-GaN R R £ . S

) — 0. 248 £, /1218 ]



5 7 BB

S 4 2-GaN IR 25 P 11

Al i R B R . E, R T B i (>
400°C) IR 1 45 ity 1k M g B, R IT B 5 GaN 1y
1.

Ar B T R Ga 8%, B IK 4 ROk
AN BB S SUAT R (1 D BEL A LAk S st B A
T AT AT o6 0 5 49 — M Ol T P 2 L

Ml WA 2 S8 B i A I 0 R 1 i A o
FERBOPR . Al BUE L o6 T I WSO i R BR AT U
W AT 2R 5 PR A B AN e 8 1 o5 F IR S g A e BRE
a o< Epifninf9 Horpr, Py 2 BROTHE RS -l L BB 54
MGG F 02 28 56 91 7 B8 oo 0 4 25 2
Pt 52 NOgE A G v i, 25 B 25 O, AN g
VLU a-GaN A B iy o Jiad 2 o 5 /9 N BiAL Y
558 o(E) = Ax K (ED /A #3214 55 3 () AL
ARG ST REREZ M B K R (WK 8),a-GaN H
A FIE GaN 23 B T 5 50

0.10

0.08

0.06

0.04

Refractive index,n

0.02F W

Extinction coefficient,

?.5 20 25 3.0 35 40 45 50
EleV

P8 a-GaN WIS 1Y T o6 R BOR BT 4 %
Fig.8 Extinction coefficient and refractive index of
a-GaN films
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Optical Properties of a-GaN Deposited by Sputtering

Jia Lu, Xie Erqing’, Pan Xiaojun, and Zhang Zhenxing

(School of Physical Science and Technology, Lanzhou University, Lanzhou 730000, China)

Abstract: GaN films are deposited by direct current reactive sputtering. X-ray diffraction (XRD) , Fourier infrared absorp-
tion spectrum (FTIR),and UV-VIS spectrum are carried out. The XRD patterns indicate that the GaN films deposited at
room temperature have amorphous structures. The UV-VIS spectrum indicates that the sample is thicker with increasing sub-
strate temperature, but the optical bandgap is narrower. Ar pressure has a big influence on the bandgap and the roughness of
the films.
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