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PEERAWAT LAOHANA : PHOTO-INDUCED PROPERTIES OF BISMUTH FERRITE
THIN FILMS PREPARED BY RF MAGNETRON SPUTTERING TECHNIQUE. THESIS
ADVISOR : ASST. PROF. WITTAWAT SAENRANG, Ph.D. 81 PP.

Keyword: BIFEO; THIN FILMS HETEROSTRUCTURE/PHOTORESISTIVE PROPERTY/PHOTO-
SENSING SYSTEMS/CONDUCTANCE MEASUREMENT

Photoconductivity of a heterostructure is very interesting and can be applied
in photo-sensing systems and photo-electric electronic devices. The perovskite
heterostructures of BiFeO; (BFO) on SrTiO; (STO) have been studied for the photo-
induced conductance of two-dimensional electron gas (2DEG), where the theoretical
calculation indicates that a 2DEG exists at the interfaces. In this thesis, we present how
to control the conductance of BFO thin films as a function of an external electric field
and UV light irradiation. We prepared BFO thin films on STO (100) using an RF
magnetron sputtering system with 3 different conditions as follows: at room
temperature (RT), then calcination at 600 °C for 2 hours (CAL), in air, and at high
temperature 600 °C (HT). There are 3 configurations of the heterostructure as follows:
Au/STO, Au/mBFO/STO (m stands for masked), and Au/BFO/STO. In the experiment,
the BFO thin films with RT conditions were the main sample to study the conductance
of the heterostructure in 3 configurations and the effect of biasing high voltage. While
the CAL and HT conditions were compared to the conductance with the RT condition,
only the Au/BFO/STO configuration was tested. The conductance was studied with and
without UV irradiation. It was found that when the UV lisht was turned on, the
conductance of all samples increased abruptly due to the formation of oxygen-
vacancy-induced 2DEG states with slow-charging. The conductance has non-linearly
increased, with the Au/mBFO/STO configuration having greater conductance than the
total of each individual BFO film and STO crystal. Under UV exposure, the conductance
was ~76.46 nS, while the BFO film and STO crystal were ~0.23 nS and ~3.67,
respectively. Moreover, the conductance can be controlled to increase or decrease by
using an electric field to switch the ferroelectric polarization of BFO thin films. The

conductances of the Au/mBFO/STO configuration were increased by Ac =58.91 nS and



\Y

decreased by Ac =9.93 nS after the positive and negative bias under UV illumination.
The electric fields with positive and negative bias can also be switched in the diode
directions with the forward and reverse bias directions, respectively. Finally, the
current-voltage characterization (I-V curve) demonstrated the photovoltaic behaviors
that inferred the self-polarized and built-in electric field in BFO thin films under
illumination. The short- circuit current (I) and open- circuit voltage (V,J) can be
controlled to increase or decrease by using an electric field to change the polarization
of BFO thin films. These effects may find new applications in photo-sensing systems

with research development for next generation optoelectronic devices.
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