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Abstract

With the rapid development of science and technology, the demand for
compact and slim products has caused system function and integration
complexity level to rise continuously, so that the speed of Moore’s Law, which
promotes semi-conductor integrated circuit component industry, tends to slow
down. What integrated circuit components will encounter is the challenge of the
miniaturization of the plane size, which comprises semiconductor process,
component design, equipment and other physical limits. However, the concept
of emerging process technology, namely 3D IC, has appeared in recent years in

order to pursue and even surpass the Moore’s Law.

3D IC has the advantages of high density, low power loss and high
performance;_it utilizes three-dimensional stack architecture to meet the future
demand for compact and slim electronic products, and continues Moore’s Law
of the semi-conductor industry. The 3D IC process comprises many
multi-process procedures. At present, the research institutions take great pains
to develop low-cost, high-yield 3D architecture, which starts from a different
TSV production, slimming process and “jointing process, and adjusts the
sequence of the processes, with the aim of finding the best architectures.
However, the adjustment of ‘each process has its own advantages and

disadvantages, which are accepted by different markets, respectively.

The primary key for discussing the correct continuation direction of
Moore’s Law is actually the development cost. When the cost of developing line
width miniaturization technology, new transistor structure and higher-order
equipment is greater than the technical cost for importing three-dimensional
stack process equipment and improving the yield factor, the industry will start

the development of relevant applications.

Three-dimensional stacking chiefly means the integration of posterior
Through Silicon Via , Re Distribution Layer and Bump bonding added. The

technology orientation and threshold are more suitable for the development in
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Taiwan. Meanwhile, Taiwan possesses the complete vertical supply chain for
semi-conductors, which is quite suitable for developing three-dimensional
stacking technology products, and is helpful in the integration of the
semi-conductor industry and technology rooting. Therefore, the investments
made by local equipment and terminal manufacturers in the research and
development before the three-dimensional stacking technology matures will
reduce the costs of the overall equipment and processing in Taiwan, enabling
Taiwan to master proprietary technology and speed up the mass production of
the 3D IC industry in Taiwan. It is believed that this presents an opportunity for
the semi-conductor industry in Taiwan to get out of the traditional OEM mode;
Taiwan will play a greater role in global semi-conductor technology in the

future by means of technology rooting and sustainable development.

What is important for developing 3D IC equipment industry is to
investigate the industry strategy trend and future layout of the manufacturers,
so as to cope with the fast changes of the global semi-conductor industry. At
present, the industry-government-academia-research fields have realized the
decisive influence of constructing a complete semi-conductor industry supply
chain on the competitiveness of the entire semi-conductor industry. Supporting
local semi-conductor 3D IC equipment industry can not only depend on the
efforts made separately by enterprises; the government and legal entities must
play a more active role. Just like supporting the domestic wafer OEM industry
in earlier days, the government should invest more resources and manpower,
draw up an exhaustive development strategy together with private enterprises
and then carry out the plan, in order to foster world-class semi-conductor

equipment manufacturers.
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