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In recent years, the awareness of sustainable development of the
environment has risen. Electric vehicles have been highly valued, and
related industries around the world have actively invested in
development. Among the components of an electric vehicle, lithium
batteries are one of the key components. For development the
technology of high power density battery, the technology of combination
of lithium batteries and capacitors have gradually become the
mainstream. According to that, this project focuses on new solid-state
physical batteries. However, when the battery is working for a long time,
it may cause self heating, which influences output and input of power
characteristics and may deteriorate its reliability. Moreover, the low
temperature working environment will also affect the output
characteristics. Therefore, how to improve the performance and stability
of a battery at low and high temperature is an important issue in this
field.

This project is to use an accurate semiconductor electrical
measurement system to clarify the main cause of battery deterioration.
Through the constant current and constant voltage measurement system,

the performance of the charging and discharging and deterioration after



cycles of charging and discharging are analyzed. Based on the result, the
applied voltage and current for their corresponding measurement will be
varied for observation its influence on charging and discharging
characteristics. Moreover, to observe reliability of the battery at different
temperatures, the measurement system is combined with a temperature
control system for simulating the battery in different operation
environment. As to the material analyses, many instruments, such as
transmission electron microscope (TEM), N&K analyzer (NK), and
x-ray diffraction (XRD), are used for observation of its structure, its
optical characteristics, and its microstructures and phases, respectively,
before and after device deterioration. Finally, through the above analyses,
the model is proposed for explanation of device deterioration and
develop a battery with good low-temperature performance and

high-temperature stability.
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Temperature controller
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Digital-Scope
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self-dopping reaction formula:
TiO, + hv — e~ (conduction band) + h* (valence band)
e~ (conduction band) + Ti** — Ti** (trapped electron)
h* (valence band) + 0%~ - 0~ (trapped hole)

self-dopping complex conduction band

valence band

=0
I iO, quantum dot
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In this study, we propose Wmmmwmvmﬂqb&umﬂuhﬁwwﬂbhthlmbymhg‘hcrym!pnhm
amorphous Li:Ta,0, in an all-solid: device (ECD). l‘how-c'ysﬂ!hnmofbh.o, Iyt layer iz d by
the HPT with high pressure CO, gas (~200 m)ndbrmo@ﬂt} Thus, the sle b EC)p of WO,Li-Ta,0,/NiO coxplezmantary
ECD is greatly enkbaxnced after the treatment. In addition, the photolumis (PL) and i m:mﬁdwwmm.ﬁmofﬂ'o,
ndmobuﬁghudunhmhwnd‘{&xwmmnwwdymmmﬂ incl Zon and stuctars are confirmed
according to the kigh-resclution transmission electron microscopy (HR-TEM) imagzes ﬂlhmgy-dnpmmx-rn spomuop'\ (EDX) amalyses. Finally, physical
models are Hstrated o belp sxplyz the meaed ECD p 303 based ox the electi '
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In summary, the high pressure trsated slectrochromic devics can obtain stable switchi by ing the crystal paths in amorphbous Li:Ta205.
Comparing to the initial ECD with amorphous electrolyts layer, &Mmﬂﬂ!mﬂhlh@hm&ﬁx&ylﬂww“m
azalysis and electrical measmrement results confirm the material and optical properties. Robust optical were also verificd based on the reliability tests

to further prove its potsatial for use iz slecro-optical applications.
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