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Development of Broad-band Ultraviolet Light Sensors and the
Applications of Environmental Light Pollution Detection
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In 2020, the global spread of the COVID-19 epidemic
underscored the interconnected nature of our world,
facilitated by technological progress that transcends
traditional boundaries. Concurrently, the escalation of global
warming and disruption to the ecological balance have
dismantled natural barriers, enabling regional diseases to
breach boundaries and trigger a worldwide pandemic. The
swift growth of industrialization has exacerbated air pollution,
rapidly intensified the greenhouse effect, and contributed to
the depletion of the ozone layer. Consequently, the absence of
ozone absorption allows deep ultraviolet light (UVC) in the
solar spectrum to directly impact the Earth's surface, posing
risks to organisms.

Addressing viral prevention and treatment, the U.S.
Centers for Disease Control (CDC) and European research
publications have highlighted the efficacy of ultraviolet light
sterilization (UVGI) in disinfecting building air conditioners
and hospital intensive care units, mitigating virus
transmission. Similar research has been undertaken in
Taiwan. While ultraviolet light sterilization emerges as a
pivotal trend in virus prevention, improper handling of
ultraviolet light poses potential risks to human eyes and skin.
As ultraviolet light is imperceptible to the human eye,
developing ultraviolet light detectors becomes crucial in
effectively managing and applying ultraviolet light,
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preventing enduring harm caused by invisible environmental
light pollution.

Moreover, UV sensors find widespread applications,
encompassing  semiconductor lithography, industrial
processes such as UV glue curing and printing, flame and
missile detection, medical chemotherapy and detection,
weather astronomy research, gas sensing, and biochemical
research. Ensuring high responsiveness and durability against
UV radiation is imperative for UV sensors employed in these
diverse fields. The potential development of full-band UV
sensors holds promise, broadening their applicability to
various scenarios and benefiting users.

Thus, our project is focused on creating full-band
ultraviolet light sensors. It integrated oxide materials, i.e.,
Zn0O, ZnO Nanorods, Ga>03, AlGa;03, and Mg-doped ZnO
Nanorods, from diverse research teams across disciplines,
optimizing response light bands to develop sensors capable of
detecting UVA, UVB, and UVC. The physical, material, and
optoelectronic properties of the designed devices have been
meticulously analyzed. The goal is to achieve comprehensive
environmental ultraviolet light sensing, fostering sustainable
living in an environment free from light pollution for the well-
being of individuals.
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AlGa,0, Annealing Response Photocurrent
Al % Condition Wavelength @20V

0.0% As-deposited 255 nm 4.80 x10* pA @ 20V

11.8% 880°C-3hrs 248 nm 1.77 x104 pA @ 20V

18.3% 910°C-3hrs 247 nm 4.88 x104 uA @ 20V

22.8% 950°C-3hrs 246 nm 7.15 x10* pA @ 20V
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26.0% 1000°C-3hrs 238 nm 6.77 x10* pA @ 20V
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