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Summary: ZnO thin films deposited by nebulized spray pyryisave been simulated from
transmittance spectra and their optical propefieege been determined. Surface and structural
properties have been studied by XRD, SEM and AFMasueements. The transmittance
spectrum from UV-VIS-NIR spectrophotometer in 2001tL00 nm wavelength range was used
to retrieve the optical parameters and thicknessafiofiims. XRD measurements confirmed
mostly ZnO content of the thin films under consatem. The result of SEM analysis reveals
that the deposits have a rather homogeneous naftmeuniform ZnO nanocrystallites well
below 100 nm. The SEM analysis has further beetfiegiby AFM measurements.
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I ntroduction

Zinc oxide thin films continue to attract wide sadescientific attention because of its low
toxicity as opposed to indium-coated tin oxide filiiey can be used in fabricating a variety of
devices including flat panel color displays [1] asldctrode materials in LED and photovoltaic
cells [2], gas sensors [3] and varistors [4]. Doiets high conductivity, suitable work function
and transparency in the visible spectral ranget[djdoped indium oxides (ITO) are the most
widely used TCO films. The problem is that indiusnai relatively scarce element in the earth’s
crust, which implies that ITO is a costly materi@he other drawback of ITO films is its
chemical instability in a reducing environment: thdium of ITO layer can simply diffuse into
the organic materials, leading to the degradatiobE®D performance. Besides, the toxic nature
of indium could be hazardous to both human heaith environment. These factors entail that
LED industry is in a need for a better electrodaemal with improved device performance and
lower production cost. ZnO films are more stableaducing atmosphere, more abundant and
less expensive as opposed to ITO. In the pastndl@a ion-doped transparent conductive zinc
oxide films have been extensively examined as tarrdtive to ITO films [6]. Due to a wide
band gap (3.37 eV) and an exciton binding energglimeV, ZnO has unique electrical and
optical properties, such as low dielectric constaigh chemical stability, and good photoelectric
and piezoelectric behaviors. ZnO has a numberladraidvantages comparing to those in other
wide-band semiconductors such as GaN and SiC. Timetaede higher quantum efficiency,
greater resistance to high-energy radiation, aagdssibility of wet chemical etching. However,
despite much progress in ZnO technology in receats; high-quality-type ZnO and therefore,
the manufacture of ZnO homojunctions, continueddoproblematic. The properties of ZnO
might be best exploited by constructing heterojiomst with ZnO active regions; in this way, the
emission properties of an LED can still be detesdiby the advantageous properties of ZnO.
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Results

ZnO itself suffers from the lack of a reproducibhégh-quality, p-type epitaxial growth
technology. Although much progress has been madtisnarea, the fabrication of effective
ZnO-based devices is still a challenging work. €otly, however, several groups have
demonstrated good-qualifytype GaN p GaN) and used these in fabricating LED thin film
junction consisting oh ZnO withp GaN in combination [7]. The advantage of ZnO/GafDis
Is that these heterostructure-based devices exhipitoved current confinement compared to
homojunctions, which leads to higher recombinateoxd improved device efficiency. The
present work aims at castingAdoped zinc oxide films of improved quality by aap (water
solutions of respected salts) coating method. ferest of using this technique in fabricating
thin films springs from a number of practical calesations. These include its simplicity and
room temperature-based solution chemistry, whiclpshédomogenous mixing of chemicals,
yielding homogeneous distribution of dopant ionhwitthe host matrix. Secondly, since it does
not require vacuum it is very economic as opposed\D method and rf sputtering techniques.
Also, it can be adapted for making large-area fitmsgable for a display technology.

The transmittance spectra (UV-VIS-NIR spectrophatter) in 200 to 1100 nm
wavelength range were used to retrieve the badicabparameters: optical band gap, refractive
index, dielectric constant, packing density, dig8gn factor, optical conductivity, relaxation
time, carrier concentration to effective mass rgilasma frequency and thickness for all films.
Instead of entire Swanepoel algorithm, the minititra approach, which is appropriate to
achieve an absolute optical properties and thickasswell, was obtained from the transmittance
spectra. The analysis of the optical data revetilatithe percentage of transmittance decreases
gradually and there is widening of optical band-gapordingly on increasing the concentration
of AI*" inside the ZnO. However, the other optical paramsetshowed that only limited
concentration of Al ion could be adjusted inside the ZnO lattice.

Acknowledgement

The authors would like to thank financial suppoytthe Third World Academic of Sciences
(TWAS), ICTP,ltaly, through a research grant No-00% RG/PHYS/AS and European Regional
Development Fund within the framework of OperatioReogram Innovative Economy 2007-
2013 (No. UDA-POIG.01.03.01-14-071/08-00).

Refer ences

[1] K. Vanheusden, W. L. Warren, C. H. Seager, DT&lant, J. A. Voigt, B. E. Gnade, J. Appl. Phys.
79, 7983 (1996).

[2] X.Jiang, F. L. Wong, M. K. Fung, T. Lee, Applhys. Lett. 83, 9 (2003).

[3] F.C.Lin, Y. Takao, Y. Shimizu, M. Egashira,Am. Ceram. Soc. 78, 2301 (1995).

[4] K. Sato, Y. Takada, J. Appl. Phys. 53, 881989

[5] S. Seki, Y. Sawada, T. Nishide, Thin Solid 81388, 22 (2001).

[6] T.J.Coultts, D. L. Young, X. Li, Mater. ResulB 25, 58 (2000).

[71 Chen-Fu Chu, Fang-I Lai, Jung-Tang Chu, ChahgCru, Chia-Feng Lin, Hao-Chung Kuo, and
S.C. Wanga, J. Appl. Phys. 95, 8 (2004).

118 Abstracts Proceedings



	Zakopane_2010
	Zakopane_2010_1_praca

