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Abstract

Zn0O films doped with different contents of indium (0.1 ~ 10 at.%) were deposited on Si (111)
substrate by Pulsed Laser Deposition (PLD). The structural, electrical and optical properties of the
films were investigated using XRD, AFM, Hall and PL measurement. Results showed that un-doped
ZnO film had (002) plane as the c-axis orientated growth, whereas indium doped ZnO films exhibited
the peak of (002) and the weak (101) plane. In addition, in the indium doped ZnO films, the electron
concentration is ten times higher than that of un-doped ZnO film, while the resistivity is ten times
lower than that of un-doped ZnO film. The indium doped ZnO films have UV emission about 380 nm
and show a red shift with increasing contents of indium. The I-V curve of the fabricated diode show
the typical diode characteristics and have the turn on voltage of about 2 V.
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Fig. 1. X-ray diffraction patterns of un-doped
ZnO and In doped ZnO films.
(a) undoped ZnO, (b) ZnOIn (0.1 at.2),
(¢) ZnO:In (0.3 at.%), (d ZnOIn (0.6
at.%), (e) ZnO:In (1 at.%), (f) ZnO:In (5
at.%), (g) ZnO'In (10 at.%)
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Fig. 2. Surface images of un-doped ZnO and In
doped ZnO films.
(a) undoped ZnO, (b) ZnO:In (0.1 at.%),
(c) ZnOIn (03 at.2), (d) ZnO:In (0.6
at.%), (e) ZnO:In (1 at.%), (f) ZnO:In (5
at.%), (g) ZnO:In (10 at.%)
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Fig. 3. Grain size and surface roughness of
un-doped ZnO and In doped ZnO films.
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Fig. 4. The carrier concentration, mobility and
resistivity of un-doped ZnO and In
doped ZnO films.
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Fig. 5. PL spectra of In doped ZnO films at
room temperature.
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Table 1. The value of forward bias at 5 V and
reverse bias at -5 V.
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Fig. 6. I-V characteristics curve of n-ZnO:
In/p-Si (111) hetero-junction diode, the
inserted graph shows log (I)-V curves
of hetero-junction diode at bias voltage.
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