ERE Hr ot Vol. 40, No. 2
2013 4 2 A CHINESE JOURNAL OF LASERS February, 2013

B op OB DRI B TiO. A5 1 fig

g IXE 204 Azh & K £ B B¥E KAX

(R 2y BB 505 B LR Be . INARAOLEFER-E S HORE AL . (hR WK 252059)

WE RGO (PLD) B J5 AR B R 0 I Bl & 1 AL BRI, F 5% 0 B Fr i B2 R 40 T X il I = T P
B R SE R ROG AR RE R R, SRR B IR AR T 300 CEUE T 400 C o, 40 £ Bk 158 (4 3 S 32 #F B
5L R IR B (W T I B K B R IR B AL TF 300 'C ~400 CZIaIE, 7 S R B 3 A TR B A R T A B R R R R
300 CHE 3 S Fedm K, WY A S 38 Bl 5 460 9 3 T s/ o X AT B A (XRD) 88 7% T IR A 6 1 3R BE IR T
300 CHyAHE ML, 78 300 CH BT BLARH™ 4548 , 2 5 iR B FH i B 500 C i, R RSATS A B AR 7 45 4 5 300 C
BiF o AR Y ACLO L) 777 559 e g 54, 45 i BE SR 07 o 38 IR 00 B BBE (AFMD &1 3 B A5t AR T 300 C R Bl & 5 F L i
B T s AR AR R TS A st RO 38 O SRR 2 B O 5 5 T 300 C s bz 1 7 3 RS K/ LR 42,300 C Y,
RLHES S 451G T o AR AT O o SRS TR O T AR Y O A R T R B S IR R A R R A A B R A A R
A Bl SRR A R B AR E

KR W TIO, s Yr G 23 s 5L TR U 5 B 3 5 A B

FESES 0484.4 XERFRIZES A doi: 10.3788/CJL201340.0207001

Properties of TiO, Films Deposited by Pulsed Laser Deposition
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Abstract The TiO, films are deposited on glasses by pulsed laser deposition (PLD), and the effects of substrate
temperature and oxygen pressure on the surface morphology, structure and optical properties of TiO, films are
studied. The results show that the refractive index of TiO, films increases until the substrate temperature reaches
300 C, decreases from 300 C to 400 C, increases from 400 C to 500 C, and gets the maximum at 300 ‘C. The
refractive index decreases when the oxygen pressure getting higher. The X-ray diffraction (XRD) diagrams
demonstrate that the structure of TiO, films are all amorphous when the growth temperature is under 300 C,
transforms into anatase structure at 300 C , and keeps anatase from 300 C to 500 C. The crystallization degree is
the best at 300 C . The atomic force micrographs (AFM) of the TiO, films manifest that the particle size increases
with the substrate temperature increasing till 300 ‘C . When the substrate temperature exceeds 300 ‘C , the average
particle size remain unchanged almost, and the grain arrangement is best-orderly when the substrate temperature is
300 C . According to the transmission spectra, the band gap width of TiO. thin films is calculated. It is recorgnized
that the width of the band gap gets wider while the substrate temperature goes up, but narrower while the oxygen
pressure increases.
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Table 1 Thicknesses and refractive indices of TiO,
films with different O, pressures and the

same substrate temperature (400 C)

O, pressures /Pa 0.5 1 2
Thickness/nm 74.232 79. 482 60. 750
Refractive index 5 7,00 5 6300 25029

(at 550 nm)
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Fig. 1 X-ray diffraction of TiO, films deposited at
different oxygen pressures of 0.5, 1.0, 2.0 Pa

and substrate temperature of 400 C
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Fig. 2 (a) Transmission spectra and (b) (ahv)? versus hy plot of TiO, films deposited at different oxygen pressurses of

0.5, 1.0, 2.0 Pa and substrate temperature of 400 C
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Table 2 Thicknesses and refractive indices of TiO, films with different substrate

temperatures at the same oxygen pressure (1.0 Pa)

Temperature / C 26 100 200 300 400 500
Thickness/nm 350 336 286 313 255 297
Refractive index (at 550 nm) 1. 9400 2.1300 2.2562 2.5635 2.4995 2.5168
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Fig. 3 XRD pattern of TiO, films deposited at
different substrate temperatures
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Fig. 4 Two-dimensional AFM of TiO, films deposited at different substrate temperatures of
(a) room temperature; (b) 300 C and (c¢) 500 C
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