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The structural and optical properties of thermal

annealed ZnO films deposited on Si (111) substrates

Ju - Young Lee

Major in Semiconductor Physics

Graduate School, Korea Maritime University

Supervised by Professor Hong Seung Kim

Abstract

Zinc oxide films were deposited on Si (111) substrates by
radio—frequency (rf) sputtering at a room temperature and annealed in
H20, air, N2 ambient at temperatures between 700, 800 and 900 °C for
2 hrs. The effects of thermal annealing on the structural and optical
properties of ZnO films were investigated by atomic force microscope
(AFM), X-ray diffraction (XRD), photoluminescence (PL), Auger and

transmission electron microscopy (TEM).
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Physical properties Values
Crystal structure Waurtzite
Lattice Constant (A) a=3.25, c=5.21
Bandgap E; (eV) 4K : 3.44, 300K : 3.37
Sublimation point (TC) 197525
Resistivity (Qcm) 107 ~ 10'°
Density (g/cm) 5.67
Heat capacity Cp (cal mol 'K ™) 9.6
Thermal conductivity (Wem'K™) 0.54
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Annealing
Temperature load center source
(O]
600 585 590 585
700 680 693 682
800 780 794 783
900 880 894 884
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SEM (scanning electron microscopy), TEM (tunneling electron
microscopy), STM (scanning tunneling microscopy), XRD (X-ray
diffraction), AFM (atomic force microscopy) 5°] FZ A& )
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0 | 400 : 450 500 50 600 650
Wavelength [nm]
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Peak FWHM | | (main peak) :
[nm] [nm] | I (deep level)
As—dep. ZnO 391 34.5 1:0.5
in Ny 385 24.4 1:0.2
Annealing in air 384.2 20.6 1:0.07
in H,O 380 10.7 1:0.08

X 4 €48 E97]9 W& ZnO =4l PL peak position,
FWHM, relative intensity of deep-level emission
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Sample Annealing #1 #2 #3 #4 #5 #6
condition
Temperature (°C) 800 | 800 | 800 | 900 | 900
As—dep.
Zn0O
Ambient P H20 air H20 air

# 4. Zn0 A=9) EAY =4
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Sample Peak FWHM | (main peak) :
(nm) (nm) | (deep level)

# 1 391 34.5 1:0.5
# 2 385 24.4 1:0.2
# 3 380 10.7 *
# 4 384.2 20.6 1:0.07
#5 381.5 12 *
# 6 382 24 1:141

¥ 6. 93¢ 4o W& PL peak position, FWHM, 18] 3 relative

intensity of deep-level emission
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