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TEM micrographs of CNTs.
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1. Materials

Fullerence, Carbon nanotube, Photonics materials, Composite materials,
Excellent magnetic materials, Nano cluster, Nano glass, Nano particle
colloid, Nano coating, Nano metal, Nano ceramics, Nano composite

materials, Highly pure material

2. IT & Electronics

Quantum dots, Quantum wires, Quantum devices, Molecular devices,
Photonic devices, Next-generation LSIs, Data storage, Next-generation

cells, Next-generation displays, Optical communications materials

3. Biotechnology

Drug design, DNA chips, Protein chips, DDS, Genome-based drug
discovery, Bio reactors, Health care chips, Micro TAS, DNA manipulation,

Molecular imaging

4. Environment &

Energy

Photocatalyst, Hydrogen absorption storage tanks, Exhaust gas catalyst,
Fuel cell materials (films, electrodes, systems), Secondary battery materials,
Energy storage, Environment evaluation / monitoring / nondestructive

inspection system, Environmental cleanup, technology with less adverse

impact
5. Evaluation & | Optical microscopes, SPM, AFM, LSI test probers, Ultra precision
M measuring instruments, designing tools, simulation, Electron microscopes
easurement o .
(SEM, TEM), Molecular designing software, Piezo stage
6. MEMs Information and communication equipment, Sensors, Gyros, Infrared

imagers, Mini-motors, Ultra fine and narrow-space tools, Catheters,

Endoscopes

7. Nano fabrication

technology

Thin film manufacturing technology, Etching, Laser ion beam processing,
Electron beam processing, Priming charge processing, Exposure equipment
for micro circuit manufacture, Ultra precision surface processing
technology, Nano particle mixture, Dispersion, Fusion bonding technology,

Next-generation lithography, Nano imprint, Femto second laser
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Institute of Nuclear Energy Research, Atomic Energy Council
R+t B AP T AT

The Novel Application of Nano-scale YSZ Powder in Fabrication of

SOFC- MEA
SOFC-MEA ®ig ~®D + / R — )V YSZ /N7 ¥ —D & o *

The SOFC is an energy conversion device that produces electricity by
electrochemical combination of a fuel and an oxidant across an oxide electrolyte.
The attractiveness of the SOFC is its clean and efficient power generation from a
variety of fuels. The Institute of Nuclear Energy Research (INER) initiated in 2003
the project of developing SOFC from software, hardware to related technologies for
achieving high power density. The planer type SOFC with Anode Supported Cell
(ASCQ) is selected for operation at temperature range of 650 to 850°C. Key materials
for Anode, electrolyte, and cathode are NiO+8YSZ, 8YSZ / GDC, and LSM / LSCEF,
respectively. Both anode and electrolyte substrates (dimensions: 10X10 cm?;
thickness: 150~1200 um) are mainly fabricated either via tape casting or other
innovative processes. The screen printing, plasma spraying, RF sputtering, and
spin coating techniques are alternatively applied to fabricate SOFC-MEA in
sequential steps for product orientation. The nano-scale powder of YSZ are
processed and applied for the fabrication of SOFC-MEA with thin and dense film of
electrolyte to achieve the target of high power density. This sophisticated technology
is described in this exhibition.
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INER-SOFC- Anode Substrate (5 X 5 cm?) (High Mechanical Strength) )
INER-SOFC- Anode Substrate (5 X 5 cm?) (High Flatness) INER-SOFC-MEA (5 X 5 om’)
(Nano-scale Material Inside)

Maw-Chwain Lee / Institute of Nuclear Energy Research, AEC (Taiwan)
Tel : +886-02-8231-7717 ext. 5930

E-mail : mclee@iner.gov.tw

Website : http://www.iner.gov.tw
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Solar Cell Application of 111-V Semiconductor Nano-meter Thin Film
M-V 5%LEk T+ A—PMLEY, OXHBTHE LT

Solar cell uses the photovoltaic (PV) effects to directly convert solar energy into
the electric energy without having any generation of greenhouse effect and
pollution gas like CO2, Nox, Sox and so on. It not only enables to reduce the
dependence of fossil fuel but also provides a safe and independent power source.
The Institute of Nuclear Energy Research (INER) at Taiwan has devoted to the
development of manufacturing technique of high-efficiency III-V solar cells and
concentration-type PV power generation system based on the previously
developed technique. In the manufacturing technique development of
high-efficiency III-V solar cells, INER has successfully completed the
manufacturing of monolithic III-V solar cells in cooperation with a domestic
company and has obtained the energy-conversion efficiency of solar cell higher
than 31% (as shown in Fig. 1) when measured at 72Jsc illumination. In addition,
a small-scale of mass production pilot line capable of fabricating 4-inch
3-junction solar cells has been developed (as shown in Fig. 2) and the related
manufacturing technique has also been successfully transferred to a domestic
wafer foundry. In the aspect of concentration-type PV power generation system,
the development and manufacturing of 100x concentration-type PV power
module has been completed with the energy conversion efficiency (n)~22%
much higher than that of the commercial Si-based solar cell module where 7 is
10~14%. By integrating 12 modules with the solar-light tracking system, INER
has completed the manufacturing of the first refraction-type concentrating PV
power generation system in Taiwan with the maximum output power ~1.2 kW.
This 1.2 kW concentrating PV power generation system has been in a field test
stage for more than a year. At the end of year 2006, a 5kW concentration-type
PV power generation system is completed and demonstrated. Based on a
developed technique, another 100 kW concentration-type PV power generation
system is expected to be demonstrated at INER in the middle of year 2007.
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Fig.1 1-V and P-1 characteristics of Fig.2 Picture of 4-inch InGaP/GaAs/Ge 3J
InGaP/GaAs/Ge 3J solar when measured at solar after completed with the dicing and
72 sun illumination. expansion process.

Chih-Hung Wu
Institude of Nuclear Energy Research (INER), AEC (Taiwan)
Tel : +886-3-4711400 ext. 6321 ; Fax : +886-3-4711415

E-mail : chung@iner.gov.tw

Website : http://www.iner.gov.tw
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