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The NSC sponsored “ Core Facility for Nano-fabrication and Nano-characterization” in UST was formally
kicked off on Aug 1% 2003. With atotal funding of 120M NT over a period of three years, this core facility has
the mission of establishing aworld class laboratory with the state of the art instruments for nano-fabrication and
nano-characterization. While the NSC’s fund is primarily used for equipment purchasing, the lab space,
personnel management and other software support are provided by UST (in this case mostly NCTU and NCU).

Management of the corefacility

A management team was formed to oversee the day to day operation of the core facility. This team is a sub
group of the management organization of UST’s nano center. Besides the Pl and the co-Pls, 8 professors who are
active participants of the nano research programs were invited to be the members of a management committee.
Under the direction of the committee, a set of lab rules were set up for the use of the facility. Besides the students
and researchers, the facility currently has five full time employees: an administrative secretary, two post docs
and two technicians.
Each piece of equipment in the core facility has a small operation team consisting of a professor, a post doc, a
technician and a graduate student. This team is responsible for the maintenance, operation and service scheduling
of the equipment.

Hardwar e and operation of the core facility

The 40M NT dollars approved for this year was used for purchasing (1) alow temperature, high magnetic
measurement system, and (2) two high resolution TEMs. Since the fund allocated was not enough, a matching
fund of 19,034,460 NT was provided by NCTU and UST. After along process of
evaluation and negotiation, these instruments have already been ordered. Since
they are all major equipment, the delivery timeis pretty long. The low temperature
system is scheduled to be delivered in August and the TEMs are scheduled to be
installed at the end of this year. A brief description of these instrumentsis given in | =
the following: | rardea

(1) Low temperature, high magnetic field measurement system
Model: Oxford Instruments, Kelvinox MX40
Capability: base temperature  20mK, cooling power 40uW at 100mK, 16 T
at 22K, 14T at 4.2K
(2) Field Emission TEM
Model: JOEL JEM-2100F
1. Resolution: point resolution < 0.23nm, lattice resolution < 0.1nm
2. Accelerating Voltage: (A) range: 200KV (B) stability: < 2PPM/min
3. Electron Gun: (A) emission type: ZrO/W (100) Schottky type (B) brightness: 4x10°A/cm?  Str (C) high
current in probe ( 0.5nA or more in 1nm probe ) (D) vacuum pressure: 3
x10°® Paor better
(3) Filament type TEM
Model: JOEL JEM-2010
1. Resolution: point resolution < 0.23nm, lattice resolution < 0.14nm
2. Accelerating Voltage: (A) range: 200KV (B) stability: < 2PPM/min
3. Electron Gun: (A) acceleration: six stages (B) acceleration voltage: 80,
100, 120, 160, 200KV (C) bias: self-bias, continuously variable (D)
airlock and gun lift: automatic (E) filament: precentered single crystal
LaB6 cathode

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) two
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 hanotechnology. They are open to all researchers with projects in
Nanosci ences.
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Conclusion:

With the support of NSC, NCTU and UST, we have set up a core facility for nano-fabrication and
nano-characterization. The facility is in operation with five pieces of equipment running providing services for
various research projects related to nanoscience and technology. The new equipment purchased with the first
year’s fund from NSC will bein service later this year or early next year.



