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1.

¥ % 3% JOURNAL OF THE ELECTROCHEMICAL SOCIETY > % 7 ¥ » %
157 % » %% +# % [Investigation of Surface Passivation on
GaAs-Based Compound] -

# %%t J. Phys. Chem. B 2010, 114, 10277-10284 > #% ¥ & #-
[T g%k P3HT/PMMA 2.2 F = BRAp A~ gz L & F 452
% ° Manipulation of Nanoscale Phase Separation and Optical
Properties of PSHT/PMMA Polymer Blends for Photoluminescent
Electron Beam Resist] -

##%*" Optimal Control, Applications and Methods > #% ¥ & #-
% [Optimal Regional Pole Placement for Sun Tracking Control
of High-Concentration Photovoltaic (HCPV) System : Case
Study]) -

# f& > JAPANESE JOURNAL OF APPLIED PHYSICS - #% ¥ & # &
[ Influence of Rapid Thermal Annealing on Raman Scattering
of InN Epilayers])-

F# &> Journal of Materials Science and Engineering B #
¥ - # 5 [Properties of ZnO films fabricated on Si (100)
substrate by atmospheric pressure metal-organic chemical
vapor with different temperatures] -

# >t Journal of Materials Chemistry and Physics # ¥ &
# % [ Structural and optical properties of ZnO films
fabricated on Si (1 1 1) and Si (1 0 0) substrates by
atmospheric pressure metal-organic chemical  vapor
deposition] °

# 4% Thin Solid Films > #% ¥ %45 [Characterizations of
gallium-doped 7Zn0 films on glass substrate prepared by
atmospheric pressure metal-organic chemical vapor
deposition. )

# 45> Journal of Vacuum Science & Technology A # ¥ & #-
% [Comparison of ZnO films fabricated on Si(111) and Si(100)
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substrates by atmospheric pressure metal-organic chemical

vapor

deposition]) °

9. 4 4% ** Energy - The International Journal > #% ¥ ¥ - =
[ Characteristics of Heat Dissipation from Photovoltaic
Cells on the Bottom Wall of a Horizontal Cabinet to Ambient
Natural Convective Air Stream] -

10.

Efficiency of Clean Power Plants]-

I1.

# #% ** RENEWABLE ENERGY - # ¥ ¢ # 5 [Anticipated Cost

# 6%t The Journal of Physical Chemistry B> #% ¥ ¢ #

[ Manipulation of Nanoscale Phase Separation and Optical
Properties of P3HT/PMMA Polymer Blends for Photoluminescent
Electron Beam Resist]-

12.

FAa* Journal of Materials Science and Engineering B - #

¥ ¢ # % [Properties of ZnO films fabricated on Si (100)
substrate by atmospheric pressure metal-organic chemical
vapor with different temperatures]):

(D23 RAEFHEH 5 5
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Degradation International
Analysis of High Ak T kA Conference on A
01 |Concentration '%vf,g 2 Concentrating ibf;
Photovoltaic S photovoltaic "
Module system(2010)
New Packing International
09 Structure of | = Bk 7 % it gonferinci' on VbRt €
Concentration |3 E oncentra %ng EiR
Solar Receiver photovoltaic
system(2010)
International
Demostration of a WRE s K Conference on L e
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System S photovoltaic "
system(2010)
International
Establishment of|, Lo w s Conference on L o
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System at Taiwanﬁ = photovoltaic w
system(2010)
05 [PSHT/Ti02 ®4ZF |~ H k3 & s %3 (25th  European Ry K
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Photovoltaic
Solar Energy
Conference and
Exhibition
(25th EU PVSEC)
/ 5th  World
Conference on
Photovoltaic
Energy
Conversion

R

(WCPEC-5) 2010

l.

[Degradation Analysis of High Concentration Photovoltaic Module] :
The Institute of Nuclear Energy Research (INER) in Taiwan had
established a 100kW HCPV power generation system in October, 2007.
After operating for 16 months, the optical-electro conversion
efficiency of the system downgraded from 23. 5% to 20. 7%. This report
analyzes the root causes of HCPV module efficiency degradation and
provides some solutions to overcome the problems.

[ New Packing Structure of Concentration Solar Receiver]): This paper
presents the purpose of using a new thermal conductivity material
and packing structure to solve temperature 1issues 1in High
Concentration Photovoltaic (HCPV) module devices. In general, the
open—-circuit voltage of device reduces with the increases of
temperature and degrades 1ts efficiency. The new thermal
conductivity material silicon have high thermal-conductivity
coefficient (149 W/m°K) and steady semiconductor properties which
1s suitable for application of receiver in HCPV module devices. In
this receiver design, the solar cell was soldered on a metal-plate
Si substrate with a thicker Si02 film which acts as an insulating
layer and mounted on an Al-based plate shape heat sink to obtain a
better heat dissipation effect. It presents great potential becomes
candidate of suitable material to solve thermal 1ssue caused by high
temperature for concentration photovoltaic module devices.

[Demostration of a 7.5kW 900X HCPV System]): The high efficiency
concentrator photovoltaic system utilizing III-V multi-junction
solar cells generates the maximum electrical power with the minimum
of roof or land space, and lowers the cost of photovoltaic power
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generation. Generally speaking, the module efficiency increases
with the 1improvement of the optical efficiency and the heat
dissipation. There are more than 20 companies developing and
commercializing HCPV systems. But only 5 of them have products with
concentration ratio higher than 900X.

In this paper, a 26. 6% efficient solar module with 900X concentration
ratio is described. Last year, INER has set up 1.5kW, bkW, and 7. bkW
solar system with 476X concentration ratio modules. The field
performance data have been gathered everyday. Before the end of this
year, a 7.b kW solar system will be set up with the 900X solar module.
It is worth mentioning that we replace the traditional Fresnel lens
with “surface-curve” Fresnel lens to increase the optical
efficiency. This module generates 121. 86W at DNI=795W/m’ with 149g/V.
The upper frame is redesigned to minimize the “dead area” . Also
the antismudge layer is applied to the surface of the Fresnel lens
as the protection against air pollution.

4. [Establishment of One MW HCPV System at Taiwan] -’ Despite the sharp
economic downturn in 2008, one MW high concentration photovoltaic
(HCPV) system designed by Institute of Nuclear Energy Research
(INER), Atomic Energy Council, Executive Yuan, Taiwan, is still
constructed as planned, at Lujhu township of Kaohsiung county. At
the end of 2009, ad hoc system has been established, and which for
now is the largest HCPV power plant in Asia. Purposes of building
one MW HCPV system are not only to integrate technologies of upper-,
mid-, and down-stream of Taiwan HCPV industry, but to conduct the
field test to verify the different figures of cells to validate the
different modules against outdoor environment. To conform with IEC
standard, and to have a certified laboratory qualifying the required
tests of CPV module, INER has made lots of efforts on the
establishment of module qualification lab, and won the certificate
of accreditation from Taiwan Accreditation Foundation, and was
granted the IECEE Witnessed Manufacturer’ s Testing laboratory by
UL to provide services with test and qualification on CPV modules
for domestic companies.

5. [P3HT/Ti02 R#F ¥ B T # 2 n 2 HF & Hiks&E” 1 Study of
P3HT/T102 Nanorods Hybrid Organic Photovoltaic Devices by Kelvin
Probe Force Microscope]’ This is an in depth study on the surface
potential changes of P3HT/Ti0: nanorods bulk heterojunction thin
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films. They are affected by interlayer structures, the molecular
weight of P3HT, the processing solvents and the surface ligands on
the Ti10.. The addition of electron blocking layer and/or the hole
blocking layer to the P3HT/Ti0: thin film can facilitate charge
carrier transport and result in a high surface potential shift. The
changes in surface potential of multilayered bulk heterojunction
films are closely correlated to their power conversion efficiency
of photovoltaic devices. Changing ligand leads to the largest change
in surface potential yielding the greatest effect on the power
conversion efficiency. Merely changing the P3HT molecular weight is
less effective and varying the processing solvents 1s least
effective in increasing power conversion efficiency. The steric
effect of the ligand has a large influence on the reduction of charge
carrier recombination resulting in the great effect on the power
conversion efficiency. By monitoring the changes in the surface
potential of bulk heterojunction film of multilayer structures, we
have obtained a useful guide for the fabrication of high p
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1. % %% JOURNAL OF THE ELECTROCHEMICAL SOCIETY > % 7 % » %
157 % » %% +# % [Investigation of Surface Passivation on
GaAs-Based Compound]) . A promising passivation method for the
AlGaAs window layer of GaAs-based compound solar cells using
photoelectrochemical PEC oxidation  process  was
investigated. The advantage of this passivation method was
attributed to the reduction of interface states between the
window layer and oxide layer, and the decrease in original
contaminants on the window layer surface by self-oxidation.
The conversion efficiency of the solar cell could be improved
by more than 3.68% due to the PEC treatment. The obtained
results demonstrate that the PEC treatment is an effective
low temperature technique for surface passivation, which
enhances the performance of GaAs-based compound solar cells

2. % 4% Thin Solid Films » vol.517(18) » pp. 5537-5542 » #% ¥
# % [Characterizations of gallium-doped ZnO films on glass
substrate prepared by atmospheric pressure metal-organic
chemical vapor deposition. ) . Ga-doped zinc oxide (ZnO:Ga)
films were grown on glass substrate by atmospheric pressure
metal-organic chemical vapor deposition (AP-MOCVD) using
diethylzinc and water as reactant gases and triethyl gallium
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(TEG) as an n-type dopant gas. The structural, electrical and
optical properties of ZnO:Ga films obtained at various flow
rates of TEG ranging from 1.5 to 10 sccm were investigated.
X-ray diffraction patterns and scanning electron microscopy
1images indicated that Ga-doping plays an important role in
forming microstructures in ZnO films. A smooth surface with
a predominant orientation of (101) was obtained for the ZnO:Ga
film grown at a flow rate of TEG=T7.5 sccm. Moreover, a lowest
resistivity of 3.6x10—4 €2 cm and a highest mobility of 30.4
cm?2 V-1 s—1 were presented by the same sample, as evaluated
by Hall measurement. Otherwise, as the flow rate of TEG was
increased, the average transmittance of ZnO:Ga films
increased from 75% to more than 85% in the wavelength range
of 400-800 nm, simultaneously with a blueshift in the
absorption edge. The results obtained suggest that
low-resistivity and high-transparency 7Zn0 films can be
obtained by AP-MOCVD using Ga-doping sufficiently to make the
films grow degenerate and effect the Burstein - Moss shift to
raise the band-gap energy from 3.26 to 3.71 eV.

4 #& *> JAPANESE JOURNAL OF APPLIED PHYSICS » # ¥ & # =
[ Influence of Rapid Thermal Annealing on Raman Scattering
of InN Epilayers) . We studied the Raman scattering of the
InN epilayers with rapid thermal annealing (RTA). The
longitudianl optical (LO) phonon in Raman spectrum shifts
toward lower frequency and increases asymmetric broadening
as the RTA temperature is increased. We suggest that the
formation of indium-related defects, such as metallic indium
clusters or indium vacancies, are responsible for the change
in the asymmetric ratio in the LO mode. The E2 (high) mode
1n the Raman spectrum does not exhibit significant change
after RTA since the indium atom does not involve the E2 (high)
mode.

# &> Optimal Control, Applications and Methods ’ # ¥ & #-
% [Optimal Regional Pole Placement for Sun Tracking Control
of High-Concentration Photovoltaic (HCPV) System:Case Study ).
This paper proposes an optimal regional pole placement
approach for sun tracking control of high-concentration
photovoltaic systems. A static output feedback controller is
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designed tominimize an LQG cost function with a sector region
pole constraint. The problem cannot be solved by LMI approach
since 1t 1s a non-convex optimization problem. Based on the
barrier method, we instead solve an auxiliary minimization
problem to obtain an approximate solution. Simulation results
show the benefit of our approach.

& f& ** Energy - The International Journal ° # ¥ ¢ # &
[ Characteristics of Heat Dissipation from Photovoltaic
Cells on the Bottom Wall of a Horizontal Cabinet to Ambient
Natural Convective Air Stream] . This study proposes a model
to investigate the detailed behaviors of natural convective
cooling of photovoltaic cells mounted discretely on the
bottom wall of a horizontal cabinet. The effects of thermal
interaction between air streams inside and outside the
cabinet through the conducting wall are examined. The
numerical computation domain covers the cabinet and
surrounding area, so that the temperature and velocity fields
of the combined regions are solved simultaneously. Results
show that the Rayleigh number (Ra), dimensionless length of
cabinet (Cx), ratio of cabinet wall to air thermal
conductivities (Kef), and number of photovoltaic cells (N)
would affect significantly the flow and thermal
characteristics. The temperature differences among the
photovoltaic cells can be up to 28% for all the investigated
cases when 106=Ra=108, 5=Cx=12.5, 4=N=10 and 1000=
Kef =6300. The maximum difference in hot spot temperatures
of photovoltaic cells 1s about 26% among the cases with
various Kef. In addition, the temperatures are rather low for
the situation without consideration of thermal interaction
between the air streams inside and outside the cabinet.
Therefore, without the consideration of the thermal
interaction would cause serious under-prediction for the hot
spot temperatures of the photovoltaic cells in engineering
applications.

# # ** Thin Solid Films > #% ¥ % # % [ Carrier-phonon
interactions in Zn0 polycrystalline] . The energy relaxation
of hot carriers in Zn0 was investigated by the electric-field-
dependent photoluminescence (PL). From the high-energy tail
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of PL, the electron temperature of the hot electrons in Zn0
was determined. LO phonon emission alone can not explain the
relationship between the electron temperature and the
electron energy loss rate. Instead, 1t can be explained by
a model based on a combination of both the acoustic and LO
phonon emissions. From the temperature dependence of
lifetimes of the LO phonons, we suggest that the LO phonon
decay primarily into the TO phonon and the LA/TA phonon °
# #& *> RENEWABLE ENERGY - #% ¥ ¢ # % [ Anticipated Cost
Efficiency of Clean Power Plants]) . This paper is trying to
analyze the cost efficiency of two major clean power plants
including nuclear power plant and photovoltaic system. There
are three interesting differences for these two plants, such
as techniques, cost efficiency, and capacity. For sustainable
energy development of mankind, people always keep trying to
develop multiple techniques for electric utilization.
Obviously, photovoltaic system and nuclear power plant are
the most reliable and minute pollution techniques for mankind
with regard to carbon dioxide emission. The details will be
discussed in this paper.
# %t J. Phys. Chem. B 2010, 114, 10277-10284 > # ¥ & 4=
[ Manipulation of Nanoscale Phase Separation and Optical
Properties of P3HT/PMMA Polymer Blends for Photoluminescent
Electron Beam Resist]) . ##%h~ B3 ) - Az kF RTF Rk
pr Hiea 3 PSHT A PMMA » 5 A EER F k2 f347 & > AP A
PRl z K Ap2 A Ak o5 PSHT/PMMA v 5% 1:5 3] 1:50
pE o POHT e 32 = ] #- € 74.350nm 7 -] 3] 100nm o ¥ & 52 =ojz -
€7 FMB2 A K 520 # % = 470nme H L F k2 & € 660
# 3] 550nm o 5§ PSHT/PMMA vt ] ™ *% » gtk 2 & & € Fla &
Hap Rk B oiod 5 - P3HT chddrfidng 2 4 40 PMMA 7%
e s EREFRIDIRAES oMY T F ARG BTR
d 13500Da # + &2 P3HT » +* &1 5 1:1000 #78& & @ = o b F 347
BRIET U E T 2 A PR e d APTMS EUTiE %
FEZ AR AT QAR F LTI A EERET - A E R
PR A ERERZ NIRRT AL RT AL
E/ N
# % % Proc. of SPIE Vol. 7603 T76031H-1 - #% ¥ & # =
[ Nanopatterned optical and magnetic  Lao.+Sro.sMnOs
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arrays:synthesis, fabrication, and properties) . In the past
few years, we have fabricated nanoscale La0. 7Sr0.3Mn03
periodic arrays with unique optical and magnetic properties
successfully. These periodic patterns were made by
La0. 7Sr0. 3Mn03 resist that can be developed under
a nontoxic and environmental friendly manner using
pure water. The resist 1s also capable to exhibit
both positive and negative resist behaviors depending on
the electron beam dosage. Thus, these special characteristics
are used to fabricate and tune periodic structure thin film
having controlled optical reflectance properties in the
wavelength of 300 nm to 800 nm with one fixed design electron
beam pattern by simply changing the electron beam dosage only.
Additionally, the magnetization of La0. 7Sr0. 3Mn03
patterns can be enhanced by post sintering the sample
at 9000C after electronbeamirradiation. Therefore, our
study provides a one-step, simple, and convenient alternative
technique for the fabrication of tunable optical structure
and nanoscale magnetic patterns, which form the building
blocks for the study of optoelectronic and magnetic devices
1n nanoscale periodic arrays.

w % 2010, 25th European Photovoltaic Solar Energy
Conference and Exhibition (25th EU PVSEC) / 5th World
Conference on Photovoltaic Energy Conversion (WCPEC-5),
Valencia, Spain, Sep. 6, # ¥ ¢+ # = [Study of P3HT/Ti02
Nanorods Hybrid Organic Photovoltaic Devices by Kelvin Probe
Force Microscope] . ¢ & # <~ #= 3 P3HT/Ti02 2 %‘ra’%m N2 4
\53?,?“”’ e A i H“s—*## P3HT AR @iﬁi”m%%i
e Ti02 4@ ligand 2 ézl“ BT o HE A m*FP%/é]‘—;‘i"?,éé
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