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Abstract ZnO:Li epilayers were synthesized on sapphire substrates by the pulesd laser deposition (PLD) after
the surface of the ZnO:Li sintered pellet was irradiated by the ArF (193 nm) excimer laser. The growth
temperature was fixed at 400°C. The crystalline structure of epilayers was investigated by the
photoluminescence (PL) and double crystal X-ray diffraction (DCXD). The carrier density and mobility of
epilayers measured by van der Pauw-Hall method are 2.69% 10 cm™ and 52.137 em?/V-s at 293 K, respectively.
The temperature dependence of the energy band gap of epilayers obtained from the absorption spectra is well
described by the Varshni's relation, Eg(T) =3.5128 eV - (9.51X10* eV/K)T?AT + 280 K). After the as-grown
Zn0:Li epilayer was annealed in Zn atmospheres, oxygen and vaccum the origin of point defects of ZnO:Li
has been investigated by PL at 10 K. The peaks of native defects of Vgz,, Vo, Znyy, and Oy, showned on PL
spectrum are classified as a donors or acceptors type. We confirm that ZnO:Li/Al;03 in vacuum do not form
the native defects because ZnQ:Li epilayers in vacuum existe in the form of stable bonds.

Keywords ZnO:Li epilayers, pulesd laser deposition, annealing, Hall effect point defect, photoluminescence.
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Fig. 1. Pulsed laser deposition system for Growth of ZnO:Li
thin film.
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Table 1. Annealing condition.

Sample Annealing Condition

Zn 0.0015 g (450°C, 1 hr)
Zn vapour Pressure : 10 Torr

oxygen, (900°C, 5 min)

vacuum (500°C, 1 hr)
vacuum : 10 Torr

ZnO:Li(1 wt%):Zn
ZnO:Li(1 wt%) : oxygen

ZnO:Li(1 wt%) : vacuum
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Fig. 2. X-ray diffraction patterns of as-grown ZnO:Li thin
films.
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Fig. 3. Surface morphology of as-grown ZnO:Li thin films.
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Fig. 4. PL spectrum of ZnO:Li thin films at 10 K.
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Fig. 5. Surface morphology according to substrate temperature
for as-grown ZnQ:Li thin film (a: 390°C, b: 410°C, ¢: 430°C).
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Fig. 6. Temperature dependence of mobility for ZnO:Li thin
films.
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Fig. 8. Optical absorption spectra according to temperature
variation of ZnO:Li thin films.

Table 2. Peaks of optical absorption spectra according to
temperature variation of ZnO:Li thin films.

Temprature (K)  Wavelength (nm)
293 367.8
250 364.5
200 361.1
150 358.0
100 355.5
77 354.5
50 353.6
30 353.2
10 352.9

Energy (eV)
3.3703
3.4007
3.4336
3.4630
3.4878
3.4970
3.5056
3.5100
3.5125
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Fig. 7. Temperature dependence of carrier density for ZnO:Li
thin films.
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Fig. 9. Temperature dependence of energy gap in ZnO:Li thin
film. (The solid line represents the Varshni equation.)
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Fig. 10. Photoluminescence spectrum of as-grown ZnO:Li
thin film at 10 K.
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Fig. 11. Photoluminescence spectrum at 10 K of undoped
ZnO:Li thin film annealed in Zn vapour.
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Fig. 12. Photoluminescence spectrum at 10 K of undoped
ZnO:Li thin film annealed in oxygen.
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Fig. 13. Photoluminescence spectrum at 10 K of undoped
ZnO:Li thin film annealed in vacuum.
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