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Laser processing of transparent conductive oxide (TCO) films is a promising research area, mostly due to their applications in computer
screens and photovoltaic cells. One can notice, however, that most researchers trying to alter the electric properties of the films (e.g. their
conductivity) are employing either UV pulsed lasers [1] or far infrared CW sources [2]. Infrared pulsed lasers of pico- and femtosecond
pulse duration ranges are mainly used for laser ablation of the films [3, 4] (apart from some rare exceptions [5]). In this work, we present
new results on picosecond laser irradiation of spin-coated ITO films on glass. The effects of laser irradiation on surface morphology, as
well as the crystalline structure of the film are investigated. It is shown that laser treatment leads to a substantial decrease in the film
sheet resistance whilst retaining its transparency in the visible range. Obtained results present picosecond laser irradiation as a viable
alternative to conventional annealing methods, such as CO, laser irradiation or furnace heating.
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Material properties

Experimental setup

Initial ITO samples were
spin-coated on glass at
Leibniz Institute for New
Materials. Typical SEM
view of the surface is
presented in Fig. 1. Main

Analysis methods: arameters are given in
Morphology: surface profiler (Bruker DektakXT), optical 'FI)'abIe1 J

mICrOSCOpe (LelCa DM'LM), F 41245P12000x 20k11?D _25 m resr . t IITO
Crystalline structure: XRD diffractometer (PANalytical Empyrean); 9. 1. lypica o S‘;’;;VCZ e inia
Optical properties: optical transmission spectrometer (Thermo

Radiation source:

USP-100 (Rofin-Sinar UK Ltd): wavelength of 1030 nm,
pulse duration of 1 ps, average power of 100 W,
repetition rate up to 10 MHz.

Scientific Evolution 220); Substrate Sheit c;ﬁsi;c»tance, Thickness, t Total ,
Resistivity: four-point probe (Jandel, 1 mm probe distance). misq nm ransmission, 7o
Borofloat 919 505 013
glass

Table 1. Main properties of the initial ITO fiims

The irradiation procedure consisted of two steps:

irradiation of the film and irradiated area isolation & 00,
. . . E 2] T -
via laser ablation of the rectangle around it a i_
(Fig.2). 3201 | %
In order to investigate the dependence of the ITO = 200 s
film sheet resistance on the laser fluence a series [
of exposures was carried out (Fig.3). Repetition B o
rate of 5 MHz, scanning speed of 17 mm/s. ' < 100 :
The effect of laser irradiation on ITO film | — 06 08 10 12 14 16 18 20 22
thickness was investigated via irradiation of | 299 iy Fluence, mJ/cm?
separate lines and measurement of their profiles Fig.2. Optical microscope view of a typical Fig.3. Dependence of the ITO sheet resistance
(Fig.6) irradiated ITO sample on the laser beam fluence
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Fig.4. XRD spectra of the ITO films. Fig.5. Transmission spectra of the ITO films. Fig.6. Surface profiles of ITO samples irradiated
(fluence of 1.8 mJ/cm?) (fluence of 1.8 mJ/cm?) at different laser fluence values
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