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by Pulsed Laser Deposition
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Abstract: Recently, n-InZnO/p-CuO oxide diode has attracted great attention due to possible application for
selector device of 3-dimensional cross—point resistive memory structures. To investigate the detailed
properties of InZnO (IZO), we have deposited IZO films on the fused quartz substrate using PLD (pulsed
laser deposition) method at oxygen pressure of 1~100 mTorr and substrate temperature of RT~6007C.
The influence of oxygen pressure and substrate temperature on structural, optical and electrical of IZO films
is analyzed using XRD (x-ray diffraction), SEM (scanning electron microscopy), UV-Vis spectrophotometry,
spectroscopic ellipsometry (SE) and hall measurements. The XRD results shows that the deposited thin
films are polycrystalline over 300C of substrate temperature independent of oxygen pressure. The resistivity
of films was increased as oxygen pressure and substrate temperature decrease. The thickness and optical
constants of the deposited films measured with UV-Vis spectrophotometer were also compared with those
of broken SEM and SE results.
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Fig. 1. Schematic diagram of pulsed laser deposition

system.

Table 1. Deposition condition for the indium alloyed ZnO

thin films.
Parameter Value
T InZnO 50 at.% alloyed
arget 710
Size: 1 inch / 4 t
Energy Density 4 J/em’
Repet 5 Hz

< 5x107 Torr
100, 10, 1 mTorr

Base Pressure
Working Pressures

Gas (O2) Flow Rate 20 sccm
Substrate Temperatures RT - 600C
Distance btw Substrate &

50 mm
Target
Thickness of deposited films 0.5 - 1 ym
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Fig 5. The resistivity, mobility, and concentration of 1IZO
thin films prepared by PLD at O, partial pressure of 10 mTorr.

Table 2. Hall measurement results of the indium alloyed

Zn0O thin films deposited at O partial pressure 10 mTorr.

T n u p Rs
(C) (#/cm®) (cm”V's)  (Q-cm) (/)
RT -3.19E+19 16.7 1.17E-02 221.2
150 -3.02E+19 324 6.39E-03 229.9
300 -1.50E+20 24.3 1.72E-03 62.1
450 -1.41E+20 25.1 1.77E-03 376
600 -2.11E+20 325 9.10E-04 22.1
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Fig 6. SEM images of IZO thin films deposited by PLD at

substrate temperature of room temperature and 600C.
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