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Abstract

The market growth for handheld mobile devices has slowed down and
various consumer electronics manufacturers are urgently seeking the next
generation “indispensable” commodities. At the 2014 Mobile World Congress
(MWC), wearable devices have taken over the limelight and become the main
developmental direction of emerging commodities. The Canalys, a market
survey institution, points out that 2014 will be a turning point for wearable
devices, and the rapid growth of the market will endow component suppliers
and developers, whose development in mobile devices are currently restricted,

with new development opportunities.

As manufacturers compete to release wearable devices one after another,
Apple also formally exhibited its Apple Watch, a smart watch, in September
2014, which is scheduled to come on the market at the beginning of 2015. It is
predicted that Apple Watch will drive the growth of the global wearable device
markets. With the successive launch of new generation smart watches by market
competitors, wearable devices have gradually become fashion accessories with

special functions nowadays, and not just electronic products.

Basically speaking, the 'main functions of wearable devices are
physiological sensing, motion sensing and surrounding environment sensing
(including temperature, air pressure, environmental gas, direction and light),
from which different applications can be further derived. Such different usages
as infotainment, fitness, medical care, personal safety and special professional
purposes can be provided to correspond to different application demands.
Therefore, wearable devices will have the potential to surpass existing smart
mobile devices and become the most frequently used electronic products in
common people’s life. By linking up with the technology of the Internet of
Things in the future, they will become even closer bonded with life to provide

various unique customized services.

Facing the release of various wearable devices, the technologies and
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components utilized also vary with the devices. The technological emphasis
will shift from advanced process and high efficiency, which the mobile devices
pursued in the past, to the new technical development trend of low power
consumption, high stability and high environmental tolerance. On the other
hand, as the shape of the components of wearable electronic products are more
complicated and finer than other 3C products, and the fitting with human bodies
is also an important consideration factor, the key process of products and
components focuses on the two major production technologies of miniature
components and flexible electronics. In terms of flexible electronics
manufacturing, as product development still faces many technical bottlenecks,
while relevant circuit control technologies are still in the phase of early stage
development around the world, the key problem still lies in how to integrate
various functional modules on the flexible substrate. Concerning miniature
components manufacturing, with the constant improvement in semi-conductor
process and ultra-precision machining technology and equipment, it is expected
that more process platforms with unique features, more complete key
components and stronger integration capability, will be developed successively

in the future to drive the rapid progress of miniature products.

Europe, America, Japan and other advanced countries have listed the next
generation mobile devices as the future products with high growth, high
production equipment and technical level, great differentiation and rather high
conversion cost. However, Taiwan’s manufacturing technology of the key
equipment and components for such devices is still in the infancy stage. At
present, domestic equipment manufacturers are committed to the upgrading of
individual technical capabilities, but the degree of upgrade is limited, so it
cannot fully meet the application demand of downstream industries. In order to
grasp the winning opportunity of the key equipment and component
technologies for smart wearable devices and other next generation mobile
devices, Taiwan’s mechanical industry shall focus on establishing precision
manufacturing equipment, soft power equipment and smart automatic industries
with independent technical ability, improving the technical level of domestic
precision machinery industry, rooting the competitiveness of the mechanical

equipment industry, reinforcing the manufacturing output and energy of
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domestic end-users and thus creating integral development advantages for the
industry. Therefore, this research monograph aims to provide domestic
manufacturers the preferential input and innovative technical layout that are
required when developing the key production equipment and components for
wearable devices, and to serve as the guide blueprint for the

industry-academia-research institutions to develop optimal total solutions.
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