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rate, growth temperature and laser intensity, their influence on the characteristics of light emission of the ZnO thin
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ZnO thin films were grown on Si(111) substrates by pulsed laser deposition (PLD). The optical
properties of the films were studied by photoluminescence (PL) spectra using a 325 nm He-Cd laser. The structural

Further more, it was suggested that UV PL peaks were due to excitonics combination, the green bands were due to
the replacing of Zn in the crystal lattice for O and the blue bands were due to the O vacancies.
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and morphological properties of the films were investigated by X-ray diffraction (XRD) and atomic force microscopy

(AFM) measurements, respectively. Through controlling those growth paramters, oxygen pressure, laser repetition

films was studied. The optimized parameters were obtained. ZnO films with narrow full width at half maximum

(FWHM) and strong ultraviolet (UV) PL peaks were acquired under conditions of about 650 C , 50 Pa and 5 Hz.
materials; ultravidet emission; pulsed laser deposition; ZnO thin films
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KA1 emX1 em Si A1DHJE. A KB RHE
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FEMPE FESE 10°° Pa, FTABOLHRREER
248 nm ) KrF Y5> 78OS BOGRE & % B R R 7E
2.5 J/cm? A R E 42 2 in(4 50. 8 mm) . 4l K
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PR FE B, A K B ) R 2 20 min, YEEEAS LB, BRIE
AEFFTE 20 Pa, HOLE R SR N 10 Hz, 4 BI7E
250 'C.300 ‘C, 400 C, 450 'C, 500 C, 600 C,
650 ‘CH1 700 CHRE TV T ZnO W, HEE
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1 Pa.5 Pa,10 Pa,20 Pa,50 Pa.80 Pa, #ii %45 ki,
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325 nm He-Cd #0688 H R IR IEAT T 56035 1
Mg,
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Fig. 1 PL spectra of ZnO films grown on Si (111)

substrates at Various temperatures
2 1 N & Fh i Y (002) U I o 1 & 58
(FWHM) , 2% B ¥R B MR 5, 2F 0 4 8 R A8, 4 S MR
I, RGBT, 45 St S ROLRe A BRI —
Bk, 650 CHI 700 C iy HEBEE B B, 500 CAl
650 CHI A1 ZnO W KA K AMER R E AR,
KiELFERAHDER (A 14 nm),

£ 1 ZnO BIER X STEMGH 2L EL T
Table 1 FWHM of (002) peaks of XRD patterns

of ZnO films
Temp. /C FWHM /(®) | Temp. /C FWHM /(*)
250 0. 4050 500 0. 3867
300 0. 3005 600 0. 3451
400 0.4694 650 0.1902
450 0.4537 700 0. 1860
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Fig. 2 XRD pattern of ZnO film grown at 700 C,
20 Pa and 10 Hz



1o ERMHE: Bk BOCHR AR & Zn0 HIRA K2 BN RN E 1373

B .

Ef view angle

Z¢light angle

30 nm/div

Bl 3 600 'C,20 Pa,5 Hz FFEE T A KM ZnO B D
T B
Fig. 3 AFM image of ZnO film grown at 600 C,
20 Pa and 5 Hz
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Fig.4 PL spectra of ZnO films at various laser

repetition rates
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Fig. 5 PL spectra of ZnO films at various oxygen pressures
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Fig. 6 Mole fraction composition of Zn and O of the ZnO

films in vacuum (a) and oxygen ambient (b)
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