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The surge in demand for high-resolution displays, wearable electronics, and energy-
efficient devices has intensified the search for next-generation, advanced
semiconducting materials. Indium Gallium Zinc Oxide (IGZO), an amorphous oxide
semiconductor, stands out as a promising alternative to traditional silicon. IGZO offers
high electron mobility, a wide bandgap, and superior optical transparency, key traits for
cutting-edge electronic and optoelectronic applications.

While physical vapour deposition (PVD) techniques like sputtering are widely used to
deposit IGZO thin films, they often face limitations in achieving uniform coverage on
three-dimensional or flexible substrates. Atomic Layer Deposition (ALD), by contrast,
delivers excellent conformality and precise compositional control. The inherently low
processing temperature of ALD allows IGZO deposition on heat-sensitive substrates,
paving the way for innovative, next-generation, novel device architectures.

SENTECH has over thirty years of experience in developing and manufacturing plasma
process systems and thin-film metrology tools for the R&D and Industrial Production
communities. Our robust systems focus on thin film deposition, dry-etching, and
characterisation in semiconductor technology, microsystems technology, photovoltaics,
nanotechnology, and materials research.

Here, we will explore a bottom-up approach to deposit IGZO thin films. The first step
was to develop distinct, individual processes for zinc, gallium and indium oxide. In a
second step, the three single processes were combined into a super-cycle process. We
will demonstrate how this approach enables a low-temperature deposition with
controllable stoichiometry. In-situ ellipsometry was used for in-depth process monitoring.
X-ray photoelectron spectroscopy revealed homogeneous material composition
throughout the film. With a controllable film composition, we will demonstrate that the
electrical properties of the IGZO thin films can be tuned to the specific needs of this
application.



Short form:

The growing demand for high-resolution displays, wearables, and energy-efficient
devices drives the search for advanced semiconducting materials. Indium Gallium Zinc
Oxide (IGZO), an amorphous oxide semiconductor, offers high electron mobility, wide
bandgap, and optical transparency—making it a strong alternative to silicon. While
sputtering is common for IGZO deposition, it struggles with uniformity on complexor
flexible substrates. Atomic Layer Deposition (ALD) offers superior conformality, precise
control, and low-temperature processing—ideal for heat-sensitive materials. SENTECH,
with over 30 years in plasma processing and thin-film metrology, presents a bottom-up
approach for IGZO thin film deposition. Individual ALD processes for zinc, gallium, and
indium oxides were developed and combined into a super-cycle process. In-situ
ellipsometry enabled real-time process monitoring; XPS confirmed uniform composition.
This method enables stoichiometric control and tunable electrical properties for next-
generation devices.



