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THANIT SAISOPA : WORK FUNCTION OF INDIUM TIN OXIDE
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THESIS ADVISOR : ASSOC. PROF. PRAYOON SONGSIRIRITTHIGUL,

Ph.D. 133 PP.

INDIUM TIN OXIDE/WORK FUNCTION/PHOTOEMISSION SPECTROSCOPY/

SYNCHROTRON IRRADIATION

This thesis focuses on the study of work function of indium tin oxide (ITO)
by using synchrotron photoemission spectroscopy (PES). Various causes for the
change in the work function of ITO were investigated. When ITO is exposed to
monochromatic vacuum ultraviolet (VUV), it was found that the work function of
ITO is reduced with the exposure photon fluence. With the same value of photon
fluence, the lower photon energy gives the higher impact on the reduction of the work
function. At lower photon energy, the top most layer, surface contaminations, absorbs
more photons with lower energy than higher ones. The absorbed energy may cause
the reduction in the surface contamination resulting in the decrease in the work
function of ITO. This assumption has been experimentally confirmed; when the
surface contaminations were removed, no change in the work function was observed
after VUV 1rradiation. Whenever, surface contaminations exist, the reduction of the
work function of ITO is always observed. This was confirmed with air and oxygen
exposure experiments.

It is also interesting to point out that the work function of ITO can be

increased by trradiating with the zero-order light. It was found that the work function




IV

of ITO could be increased by 10%, 12% and 14% when irradiated with the zero-order
light for 10, 20 and 30 min, respectively. The cause for the increase may be due to the
formation of a dipole layer on the ITO surface exposing to the high photons flux of
the zero-order light. PES study also shows that the reduction of the contamination in
the case of the zero-order light nradiations is much larger than when irradiated with
VUV.

PES was used to measure the work function of ITO treated by CsF and by
dichlorobenzene with UV light. With proper conditions, the work function of both

surface treated ITO samples as high as 5.7 eV could be obtained.
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