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The NSC sponsored “Core Facility for Nano-fabrication and Nano-characterization” program was formally
kicked off on Aug 1* 2003. With a total funding of 120M NT over a period of three years, this core facility has
the mission of establishing a world class laboratory with the state of the art instruments for nano-fabrication and
nano-characterization. Entering the second year, the program has been moving forward with full thrust. We have
completed the purchase and the installation of most of the instruments planned for the first two years. Both
NCTU and NCU have provided generous matching fund and the support on the lab space, personnel
management and other software support.

Hardware and operation of the core facility
All the instruments for the first two years have been purchased and delivered. The following table lists the cost

of each equipment, the NSC’s budget and the matching fund provided by the university. For the NCTUs’ part, all
the equipments except the low temperature and high magnetic field system have been installed and in operation.
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The status of each instrument is described in the following
1. MBE system:




MBE system (Veeco GEN ll) (class A)

The new system is connected with
one of our old MBE systems. It is in
operation since April 2005.
Another system in Po-Si campus
has been refurbished and will be
used for Sb and N compounds.

Combined capability:

As-based, P-based and Sb-based
semiconductor nanostructures, including
InAs/GaAs, InP/InGaAIP Quantum dots
InAs/InGaAs/InP quantum wires

InAs/GaAs, InAs/InP quantum rings

InP-based photonic crystal devices

A diversity of GaSb-based nanostructures:
type | ,type Il and “W” type quantum wells, which
find applications in telecommunication and
molecular spectroscopy.

GaSh/GaAs quantum dot

Dilute nitride semiconductor materials
GalnNAs and GalnNAsSb grown on GaAs
substrate provide excellent candidates for a
variety of lower cost 1.2—-1.6 mm lasers, optical
amplifiers and high power Raman pump lasers

Extremely low density regular QDs
QDs

2. High resolution TEM systems
High resolution TEMs (class B+)

With the additional support from NCTU, we have
purchased two HRTEMSs. The availability of the
systems makes possible to satisfy most of the
sample requirements for nano research.

JEOL, JEM-2100F JEOL, JEM-2010
EELS, EDS EDS Gatan Cryo-Transfer
Specimen Holder
In final stage of tuning, In service and operator
will be in service in a training since May 1st
~ month. 2005.
IEM-21001 Four week TEM training course is currently underway.

The shell thickness of the
18.5nm Fe/Fe,O, core-
shell nanoparticle is 2.5nm.

bamboo like CNT

3. ICP-RIE system



ICP-RIE for nanofabrication (Oxford,
plasmalab system 100, class B) Excellent etched profiles for
photonic crystal fabrication.

In service since April 2005.
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4. Low temperature high magnetic field measurement system

We have reached an agreement with the National Nano Device Laboratory to set up a low temperature
laboratory for nano research in the new NDL building. Our low temperature high magnetic field system will be
placed in this lab. The detailed design of the lab has been completed and is currently under final review. We
expect to move into the new lab in the summer.

Low temperature measurement lab in new NDL building
1. Low temp high mag measurement system
2. THz and optical measurement system
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Instruments
Kelvinox MX40

Base temperature 25mK

Magnetic Field: 16T Lab preparation underway



5. Other instruments purchased under the support of NCTU

Besides the equipment purchased using the NSC’s fund, some other instruments purchased under other
funding sources have also been included and put under the control of the facility. These instruments include: (1)
an SEM converted E-beam writer, (2) three AFMs, (3) a high vacuum SPM, (4) an XRD, (5) a mask aligner. All
of them are currently in operation and provide valuable services to the researches in nanotechnology. They are
open to all researchers with projects in nanosciences.

Management of the core facility

We have set up a membership system for each of the center’s instruments. By paying a membership fee, the
user can get a fixed number of machine time. When applying for membership, the user is required to provide a
NSC’s account number. If the application is approved, the membership fee will be automatically transferred to
our center’s account. The member has the right to be trained as an operator of the instrument he wants to use. In
this way, we establish a long term partnership with each user. Currently we have a total of 34 members. We also
provide paid service for those who do not want to be members and those who are in industry. The response from
the users for our system has been very positive. The usage of each machine in service for the period from 9/2004
to 3/2005 is listed in the following.:
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E-Beam Lithography System 156/68 487.4/189 6431257
Atomic Force Microscope 17.5/7 312.7/92 330.2/99
High Resolution X-Ray
Diffractometer 112.5/43 209.5/53 322/96
Deep UV Mask Aligner

714 67.08/37 74.08/41

It should be mentioned that our users come from many different universities and research
organization. For example we have users from NCKU in Tainan and NTU in Taipei as well as
prople from ITRI. The new equipment put in service recently does not have enough usage
data yet. The statistics will be added as time go by.

All the rules, the fees and the information of each instrument are clearly described in our
center’s website. The users can download the application forms. Once we receive an
application, we will respond within 4 days. We believe effective management is one of the
keys for the success of our center. The following items are clearly listed in the website.
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The web page of our center was designed to be very user friendly. Anybody can very easily
find the information he needs in terms of using the center’s facility.
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Conclusion:

With the support of NSC, NCTU and NCU we have set up a core facility for nano-fabrication and
nano-characterization. The facility is in operation and open to researchers in nanoscience and technology. A
management system has been set up for the operation of this facility. From the response of the users and the
statistics of the machine usage, our management and the operation of the facility have been very successful. We
believe that we have a model that can make us achieve the following goals:

u First class research facility that can accommodate
researchers from different disciplines in nanoscience.

= A service center with technical expertise that can
help people to do first class research.

s A platform for collaborative research.

= A research center that science takes priority over
everything else.




