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Abstract. The effect of incident radiation in the ultraviolet-to-visible light transition
region on the transmittance properties of thin zinc oxide layers deposited
electrolytically on ITO-coated glass substrates has been studied and the optical
band gap—layer thickness relationship has been established. The results indicate
the viability of a low-temperature deposition process yielding transmittance
properties comparable to those exhibited by conventionally obtained ZnO layers.

In recent years, a relatively new, low-temperature technique
based on the cathodic deposition of various oxides allowing
in situ doping [1] has been adapted [2—4] to ZnO deposition 394 . ¢

from an aqueous nitrate solution. This rapid communication 384 s . . .o
summarizes the results of a subsequent study [5] in S 37

which transmission measurements on zinc oxide deposited @ ~° .
electrolytically on ITO-coated glass in the transitional P 3.6 - .

region between UV and the visible spectrum [6,7] were 35

carried out. ZnO was deposited onto a single face of 25 mm
x 52 mm flat ITO-coated 3 mm thick glass slides from a
0.075 mol dn® aqueous zinc nitrate solution maintained 3.3 ‘ ‘ ‘ \ w
at pH 6 and 65°C. The cathode potential was controlled 0 0.5 1 15 2 25
in the range 700-950 mV by a PINE potentiostat linked d (um)
to a microcomputer through an OPTO-22 interface. The B
transmittance was measured with an HP 8452A diode arrayFigure 1. The effect of the ZnO layer thickness on the
spectrophotometer and wavelength scanning from 190 toband gap energy: the relationship is weakly linear with a
500 nm was carried out by a dual-beam spectrophotometer 95% confidence interval of [3.88; 3.91 eV] for the intercept
Table 1 illustrates the beneficial effect of the deposition ﬁ‘r?g \Ev_ngit r;n? é(t)g rse\éflghgo] ef\(;r ;23 i'g'f’ffef\}hﬁ regression
potential and the duration of deposition on the radiation
absorption.  Slight variations in the case of bare ITO-
coated glass are due to slight structural differences amongby extrapolating the experimentaf® (the square of the
the specimens. Experimental observations also indicateabsorption coefficient in Beer's law) versus photon energy
that wavelengths associated with the appearance of thecurve toa® = 0 expectably decreases [10] with increasing
absorption edge are Consistenﬂy h|gher when a ZnO |ayerﬂ|m thickness. The latter was estimated via Faradayls law
is present and that the onset of absorption edges OCCUI’§)f E|eCtr0|ySiS based on the mean value of the electrical
at somewhat lower wavelengths than 375 nm when ZnO charge passed during deposition. ~The mean cathodic
it is deposited by chemical means [9]. The electrolysis- hydrogen evolution [4]. It is instructive to compare
based results compare with the 20-45% transmittancethese results withE, = 3.3 eV found in the case of
range reported for visible light in the cited publications. chemical ZnO preparation methods [9]. In conclusion,
The variation of the optical band gap with the ZnO there is now suffl_c_lent ewdence _for thg viability _of the
layer thickness is depicted in figure 1. The (direct electrol_yt|c _de_posmon of zinc oxu?le with tra_nsmlttance
allowed) transition energy gag, determined [6, 10, 11] properties S|m|lar to those of ZnO f|lms depog!ted by non
electrochemical means. The optimal conditions for the
1 Author to whom correspondance should be addressed. electrochemical path still need to be determined, but its
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Table 1. Typical variations of transmittance with wavelength in the absence and the presence of a ZnO layer on ITO-coated
glass. The potential was measured against the potential of the saturated calomel electrode (242 mV at 25 °C).

Cathodic  Electrolysis Transmittance % at different wavelengths
potential  time
(mV) (min) ZnO-covered ITO-glass Bare ITO-glass
350nm 375nm 400nm 350nm 375 nm 400 nm
700 5.0 235 30.6 354 355 45.0 51.4
700 20.0 10.0 12.6 15.0 30.0 40.0 46.4
800 20.0 4.2 4.4 4.5 40.0 50.0 57.1
850 20.0 1.6 4.0 5.0 40.0 50.0 57.4
950 5.0 13.3 23.3 28.7 40.9 49.6 56.5
950 10.0 1.7 8.7 12.5 37.0 47.5 54.2
950 20.0 0 35 5.7 37.8 47.8 54.3

relative simplicity, easy controllability and reproducibility
hold considerable promise for electrochemical technology.
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