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Objective

To devise a process that can economically produce high
quality silicon-on-insulator (SOI) wafers for next
generation electronic chips.

Background

During the creation of the Plasma lmmersion lon
Implantation (PHI) technology by Professor Chu's team in
the early 19yos, many ideas were generated as to possible

applications.

The timing to pursue an S0I1 application ¢oincided with the
opportunity to become the forerunner in producing a more
economical way to build SO[‘wafers. This step ultimately

enables more consumers to enjoy access to the benefits of
the “electronic age” through reducing the cost of materfals

and equipment.

Fabrication of the
Thin Separation by
Implantation of Oxygen
(SIMOX) by Plasma

Immersion lon

Implantation (PIII)

Selected Case Studies. Engineering

Summary

This silicon-on-insulator wafer

technology, co-developed in
Hong Kong and adopted by
Silicon Valley, represents the
next generation in electronic
chips. Cheaper and smarter
computers and appliances are

just around the corner.
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Results

Although Professor Chu held several assumptions over how
the results would transpire, the ultimate discovery
exceeded all expectations. The first full SO! wafer of its
kind in the world was praduced in early 1998.

The project demonstrated that SOl can be fabricated using
PIll, which features many benefits over traditionally
prepared SOl wafers used in low-power, high-speed

microelectronics.

With several patents now pending on this technology, the
discovery has reaped much commercial success, Professor
Chu and his team received an industrial contract-with a
Silicon Valley (USA) company to commercialise the Pl

process for SOI production.




Selected Case Studies Engineering

Academically, several project assistants received their PhDs, and many articles
and conference papers have been published. This work was also chosen to
represent Hong Kong and featured on the cover of the May 1997 special 4oth
year anniversary issue of Solid State Technology, one of the top trade journals
published in the US and read by engineers, managers, and academics in the

semiconductor world.

Professor Chu is currently
waorking on the
fundamental side of
further research to build
a bridge to industrial

application. Collaborative

projects so far have

SOl wafer Donor wafer

included application to

aeronautical and medical

fields, and general

materials for critical
. q o . 1
components such as improving the life spEFm@Roil pumps. e e /S0l WaTrs are only nassibla thanks

to the early work by Professor Chu
None of these results would have been possible had it not been for the

Research Grants Council’s continuing support, particularly their funding efthg 2
. . i A first of its kind a SOI wafer.
first project which led to the creation of Plli technology.

Contact Details
Prof Paul K. Chu
Department of Physics and Materials Science,
City University of Hong Kong

Email

appk.chu@cityu.edu.hk

Website
www.cityu.edu.hk/ap/plasma/default.htm
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