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Study on the Nano Semiconductor Structure due to the Electrical
Characteristics of Thin Films with Schottky Contacts
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ABSTRACT

To research the electrical properties of ZnS thin films with various annealing conditions, ZnS was prepared by RF

magnetron sputtering system and annealed in a vacuum for 10 minutes. All films were analyzed by the XRD, PL and

I-V measurement system. The XRD pattern of ZnS film annealed at 100 C was shifted to lower 2 theta because of

the formation of a depletion region at the interface between a substrate and ZnS thin film, and the capacitance was

abruptly increased. However, the pattern of XRD of ZnS film annealed at 100 ‘C with a Schottky contact was

showed the amorphous structure, and the current-voltage characteristics were non-linearly observed by the Schottky

contact.
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Table 1. Condition for ZnS processes
Substrate p-Si
Target ZnS
Equipment RF Sputtering
Initial vacuum 3x10"-3 Torr
High vacuum 2x10"=5 Torr
Vacuum during the deposition 1.1x10"-2 Torr
Gas for plasma Ar:0,=5:15 (sccm)
Deposition Time 10 Minute
Thickness ~150nm
Annealing Temperature, R.T, 100C~250C
Annealing Time 10 Minute
RF Power 70W
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Fig. 1. XRD patterns of ZnS thin films after annealing

process in an atmosphere pressure.

A ZnS 200 oC
2
c
S 0,
s 150 °C
£ -
= M\\
2 W/ \ 100°C
(TR
E

W

295 30.0 305 310 315
2 theta

Fig. 2. XRD patterns of ZnS thin films with various annealing
temperatures near 30.5 theta.
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Fig. 3. XRD patterns of ZnS thin films with various annealing
temperatures near 30.5 theta.
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Fig. 4. PL spectra of ZnS thin films after annealing process

in a vacuum.
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Fig. 6. Electrical characteristic of ZnS thin films after annealing in a vacuum, (a) capacitance, (b) long range I-V curve,

(c) short range I-V curve.
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