CHAPTER 1

INTRODUCTION

Transparent conducting oxide films (TCOs) have been extensively used in

isible transmittance and low resistivity.
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s deposited by sputtering of

oxide targets has alreafly bhéends £5 Sf : ., commercialized production
scale. Recently zinc @Kidg , & el “\o \ as a promising alternative
material to transparent gongdug ng v, oatings ‘dueyto its cheaply abundant raw
material, nontoxic nature, £osfofféctive 88, €asyfabmication and good stability [2].
ZnO has a wide and di ff;—- e Sy gap \ wurtzite crystal structure [3,4].
The electrical conductivity of Z ':;;;--......'.,_: d by intrinsic defect, i.e. zinc interstitial

atoms and oxygen vaca e donors. Hence, low resistivity
films can be obtai ;f—;; mg-thesemative-defects. Nevertheless doping with
group III elements sue o2 um@nd indium can decrease its

electrical resistivity.

ZnO fi different applications
are feasible dﬁ q’g‘gelmn opﬁ properties ?ddmonally, Al—-doped
zinc oxide ) ﬁ ndow layer in
thin ﬁlﬂ ﬁlplﬁﬁ ﬂﬁm lﬁ.ﬁj M mﬁ ﬂer layer, solar

cells w1th efficiencies up to 18% have been achieved [6].

Many techniques are being used for the fabrication of ZnO(Al) thin films,
including chemical vapour deposition [7], sol-gel [8], spray pyrolysis [9], pulsed laser
deposition [10] and magnetron sputtering [11-14]. Magnetron sputtering technique is
one of the most widely used due to its reproducibility and efficiency. It is a physical

technique in which the most important deposition parameters are deposition pressure,

power and the distance between the target and the substrate, all of which should be
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well determined and controlled in order to obtain thin films with the desired
properties. Moreover some works have been carried out on the enhancement of the
electrical and optlcal properties of ZnO(Al) films and the effects of parameters such
as oxygen flow rate [15], substrate temperature [16], Al content [13], etc. has been
gradually revealed. In the recent work of K. Ugsornrat [17], the preparation of
ZnO(Al) films by alternating single sputtering of ZnO(Al) ceramic target and co—
etallic target has been studied. The

films prepared by this sistivity and high transparency.
However, it consumed aJong-pe it ti msisted of unnecessary repetition
of sputtering. The goa
ZnO(Al) thin films by :
single ZnO(Al) with#e ed . spy »; g, target," and to find the suitable
parameters that yield 1o rgfi it '_ transpare ZnO(Al) thin films. These
ZnO(Al) thin films may gt asA *«‘ i \ i, Cu(In,Ga)Se; thin film solar
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This thesis is divided into three parts. The first part provides theoretical
background of ZnO(Al) thin film properties, preparation methods of thin film and
theoretical analysis of thin film properties. These are included in Chapters 2 and 3.
The second part described in Chapter 4 is the experimental procedures which involve
the fabrication techniques and the methods for characterization of the ZnO(Al) thin

films. The last part of this thesis presented in Chapters 5 and 6, describes the results
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and discussions on the influence of the sputtering parameters on the properties of
films. The conclusions are also included in Chapter 6.
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