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AR ;\;ILU; N R 2 Ee ?[;Jc/i (outcome)

E A (PR AT
RPRAERPEEH GOGAELE WG (F AR
F1T 5 ) §the 165 F1H2 634 0 1 MERY %
1§mpi¢%@£@m%1:

A BT A HAEEO L)

(1) [ Anodic, cathodic and cyclic votammetric deposition of

ruthenium oxides from aqueous RuCl; solution] : Anodic,
cathodic and cyclic voltammetric (CV) deposition of
ruthenium oxides from aqueous RuCl; solutions have been
investigated using stationary and rotating disk electrodes
(RDE) in this work. The CV deposition behavior was
examined using a RDE to differentiate the contribution of
current from the reactions of ruthenium ions in the
electrolyte and ruthenium oxides already adsorbed on the
electrode. The results indicatethat the CV growth of
ruthenium oxides within the potential range of aqueous
electrolyte decomposition is attributed to the anodic
oxidation of ruthenium ions in the electrolyte. Cathodic
deposition occurs only at potential negative than —0.30 V
versus saturated calomel electrode (SCE) when H, evolves
on the electrodes. Anodic deposition of ruthenium oxides can
be obtained effectively in the potential range of ca. 0.9-1.1 V
versus SCE, depending on the pH value of the electrolyte.
The optimum anodic and cathodic deposition potential for
maximum deposition efficiency 1s 1.0 and —0.9 V versus
SCE, respectively, in the electrolyte solution of pH,. ( & % #

++ ELECTROCHIMIC Acta (SCI) # 7)o

(2) [ Carrier localization in InN epilayers grown on Si

substrates ] : J1 # & fL ¥ ok & P2 PFRF % 2 4 17 InN/Si
e & 245 > %3 InN 7 Carrier localization I % ( @
¥ % *% Solid State Communications (SCI) # =] ) o

(3) [Characterization of InN films on Si(111) substrate grown

by MOCVD with a pre-deposited In layer and new two-step
growth method ] : In this study, MOCVD-grown InN films on
Si(111) substrate were achieved by using a new two-step
growth method with a thin pre-deposited In layer. The
surface morphologies of the InN films were examined by
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scattering electron microscope (SEM) and atomic force
microscope (AFM) and exhibited good surface quality.
Waurtizite structure with lattice constants, c= 5.69 A and a=
3.44 A, of the InN films was observed from the lattice image
which was obtained by high-resolution transmission electron
microscopy (HRTEM). 540 arcsec full-width at
half-maximum (FWHM) of InN(0002) diffraction peak and
0.756 eV room-temperature inter-band transition energy of
the InN films were also observed from X-ray diffraction
(XRD) and photoluminescence (PL) spectrum, respectively.
A small temperature coefficient, about 0.036 meV/K, of the
band gaps of the InN films is obtained in this study. Such a
small value could be explained by the less lattice mismatch
and thermal expansion of InN on Si substrate. ( (SCI) Journal
of Vacuum Science and Technology & #% ) o

(4) [ Heteroepitaxial growth of InN epilayer on Si(111) by
APMOCVD using LT-InN/HT-AIN double-buffer layers]): In
this study, indium nitride (InN) films were grown on silicon
(Si) (111) substrates by metalorganic chemical vapor
deposition (MOCVD). Three buffer layers: high temperature
grown aluminum nitride (HT-AIN), high temperature grown
gallium nitride (HT-GaN) on HT-AIN (HT-GaN/HT-AIN)
and HT-GaN/HT-AIN with a pre-deposited indium (pre-In)
layer (pre-In/HT-GaN/HT-AIN) were used individually for
the growth of the InN films. The best quality InN film was
grown by depositing a 3-nm-thick pre-In layer on
HT-GaN/HT-AIN as the buffer layer. The crystalline quality
of the InN film 1s remarkably improved by the
pre-In/HT-GaN/HT-AIN multiple buffer layers and exhibits a
0.230 full-width at half-maximum (FWHM) in the 6-26
X-ray diffraction (XRD) measurement at the (0002) plane.
The room temperature measured photoluminescence (PL)
peak energy of the InN film is ~0.75 eV. The free electron
concentration and mobility at room temperature are ~7x10'®
cm” and 450 cm?/V-s, respectively. ( ¢ % #5(SCI) Journal of
Crystal Growth » 2 & 7 )o

(5) [Enhanced cyclic voltammetry using 1-D gold nanorods
synthesized via AAO template electrochemical deposition] :
Gold nanarods were successfully fabricated by using
polycarbonate membranes and anodic aluminum oxide (AAO)
membranes as growing templates under electrochemical
deposition. The as-synthesized gold nanorods
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werepolycrystalline with unidirectional direction along [111],
having a uniform diameter around 100-200 nm and length of
5~6um. These gold nanorods were deposited on the
gold-coated working electrode of cyclic voltammetry, where
an enhanced current-voltage voltammograms were obtained.
The enhanced sensitivity is achieved with the Ilarge
electrocatalytic signals at amplified surface area using
nanorod-modified working electrodes. Current-voltage
voltammograms using ordered gold nanorod arrays are
enhanced more than those using disordered gold nanorods.
The results strongly suggested that the 1-D nanorods
facilitated the electrocatalytic reactions due to enhanced
diffusion occurring around these nano-structures. ( (SCI)

Desalination ¢ # % ) °

(6) [Thermally stimulated currents in a-Hgl2 polycrystalling
films): &< 4F3t % & a-Hgl2 § 88 & & fAIE A& e T on
FHEAfpL LigiE (@4 43 (SCI) Journal of Physics
D : APPLIED PHYSICS (SCI) # 7)o

(7) [ Growth of r-In2Se3 films on Si substrates by
metal-organic chemical vapor deposition): 4] # MOCVD #t
A BAE F o IngSe; E o F I H L WBHEE KT
F1+ ((SCI) Journal of Crystal Growth & #% ) °

(8) [ Preparation of Nanostructured mesoporous titanium
dioxide thin film by sol-gel method for dye sensitized solar
cell] : In this Study, titanium dioxide paste was prepared by
sol-gel and hydrothermal method with various precursors.
Nanostructured mesoporous TiO2 thin-film back electrode
was fabricated from the nanoparticle colloidal paste and its
performance was compared with that made by commercial
P25 TiO2. The best performance was demonstrated by the
DSSC having a 16um-thick TTIP-TiO2 back electrode,
which gave a solar energy conversion efficiency of 6.03%.
Strong adhesion ability on ITO conducting glass substrate
and high surface area are considered the important
characteristics for TiO2 thin film. The results show that thin
film with good adhesion can be made from the prepared
colloidal paste; as the result alleviating the possibility of
electron transfer loss. One can control the colloidal particle
size from sol-gel method. Therefore, by optimizing the
preparation conditions, TiO2 paste with nanoparticle and
narrow diameter distribution was obtained. ( ¢ 4%#% Solar
energy materials &solar cells ) e
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(9) [Geometries and Electronic Properties of Si Quantum Dots
Adsorbed on the TiO2 Anatase(101) Surface: A First
Principle Study] > We report the result of our first principles
calculations for the electronic properties of hydrogen
terminated silicon quantum dots (QD) adsorbed on the
anatase (101) surface. To study the size-dependence effect,
we optimize geometries and calculate the density of states
of six SinHx compositions with (n, x) = (1, 2), (3, 6), (10, 14),
(20, 26), (35, 34), and (67, 98) adsorbed on the bridging Ob
site. We found the geometry and electronic property of the
underlying TiO2 surface is approximately independent of the
size the SinHx. The adsorption of SinHx mainly causes the
Fermi level of TiO2 surface to shift from the edge of the
valence band to the conduction band, changing the surface
from a semiconductor to a conductor. On the other hand we
found the presence of the TiO2 surface affects the electronic
property of Si QD causing the excited states, originally
present in the isolated cluster, to disappear for a QD size
approximately smaller than 2nm. Those excited states only
reappear, at a reduced intensity, as thesize of Si QD
increases so more core Si atoms are surrounded
with tetrahedral Si atoms to give rise to an electronic
property similar to that of an isolated Si cluster. ( & # fg

Journal of Physical Chemistry C) °

2. 4 iR EQR)

(1) [ Characterization of dilute acid pretreatment of silvergrass
for ethanol production] : i & p 7 (h3F 3 ffpk = TP 17
GEEPSE L AMBA S AR T R LR A
fR2 B8 T:f*“&f““ﬁ’ﬁﬁﬁgw@“’}; v fe 2 fo 321
(URIRE § SHi R iFn AL R R ERERE A
FASL S 0 X AR KGR 0 B bRk R
% 0 F]@ % MEE R KRB o F o MBI WV G A
Ko d 2 fEZ KRR TS |IEEFT T s kiy
o EOLP WE- Gk SRR G R I Rk
2. Fe4 g 7 32 ((SCI) Bioresource Technology @ #

X ) e

(2) [Comparative study of sugar cane bagasse, rice straw and

silvergrass using dilute-acid hydrolysis pretreatment]) : & <
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ATFARPE AR AR PR S HE R L %
<+ o (= # 4 X (SCI) Bioresource Technology ) °

RHTAET ARG R)
(1) [Thermal stress analysis of a planar SOFC stack) : *#* 3
pend A% 5 U E 2474088 k4 45T 48 38 SOFC %7 15

2 AEHE IERROBL S A o BORE R B T 0 R4 s
7];;@_7 P\—:’?_, iﬁ_i;}'gw.;‘gfi:rﬂ ST s ‘%LL}’@J Av\l,ﬁm -g‘

" A
RA Y B AT R AR

54
Wﬁﬁ—ﬂ’é?ﬁﬂ%;iﬁﬁ '%%ﬁﬁﬁﬁaﬁ%
5] £

®
%7 PEN 2 $t%psg b T%Iﬁwﬁ:ﬁﬁﬁ o f@- i s
ma W W BB B P eE B % % B4 0 PEN
3% ﬂwwim%@J%%% R S L EE
p? &g g 4o (* 7% = Journal of power sources SCI) -
(2) [Influence of energy recuperation on the efficiency of solid

v

oxide fuel cell power system] : A# 7 i * 7t 5 Pl 2

A

I— v =

. AR e -SSPkl SR I AR C RS St RS
oy B5ET
L2 FF oo R E e
R e A = )
w ‘fl] N 95-?,3‘& SRR R R AAERDIGESR o FRE
1’Aﬁ&?ﬁ A EE- BEMWTF A EITERM
ZFR IR AN TS RTE RN R EOT &
moiEreod AT RV ITL Ak E i 2 AAH( T
> 1 Energy & Fuels SCI) -

(3) [Performance simulation of an anode-supported SOFC using
23
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)

Star-CD code] @ = # B * % £ f 6 4 ?'L;‘i b
(Star-CD with es-sofc module) & > & £ # 4| F i § i* 4~
e T4 B A pl3E2 3D F LA dRA TS Mw»\ 178
T E VR ETAEREEZ FRETIARAEZA
o E P TER B R FE Sl 3 BN TR
ﬂﬁﬁai FRSEG R E AT SN R R

» W4T R 3EE S (T F > Journal of Power
Sources SCI)

(4) [SOFC development at INER ] : %* R E TR T ﬁrﬂ ik
T # (SOFC)#FF MR8 B IS5kWH T kst
o AR AP REFIHF LD > ¢ 2|7 —w
FELRFEZFUTFREBRAFATS P RE R
o~ i 4R dr R~ IR RPN £ ?, e 3 #iﬁ‘tf
foiz 2 R it ikl 4 B 4 o1 kW SOFC E 7 & 5t
e Y o H Y s thd 24 HTceramix 2 & #74% &
(= 7% & Int. J. Applied Ceramic Technology SCI) -

(5) [ Evaluation on some metallic alloys for SOFC
interconnenct) : ##7 3 & * 5 #& £ i+ 42 (Crofer 22 ~ 5§
ZMG 232 ~ 7 4% 4% 304 ~ 7 454k 430 2 = 3 4% T718) B R
L FFATREFAFRBERFLERDE LT % ,‘Tﬁ?é%%’é
SEM - EDMA 2 XRD % = 2 ik & & Ml il B 1 %
oA {r R RETSMBL AL A DR XA L Cr0;
% (Mn, Fe) Cr,O4 spinel & &4 - 2 ¢ & & & % SOFC % 3+
%] 13 ¢ ferritic steel Crofer 22 2 ZMG 232 1% it {7 2 &

£ F 4P iT(® 7% # Materials Science Forum SCI) o

(6) [Study of assembly techniques for a solid oxide fuel cell
stack] : k@ BT # 3B H IR 0 11 ALOS-SIO, 4 b
F P Bg g s T4 SOFC A 800°C i * i
AL e %A & 800C 2 YSZ R i3 ir & By 7 i
WeREAR e o R e G o2 2 H T S H
*ﬁﬁﬁﬁ’ PG e i e R R B R X
P PR R T 0T R L T700°C~T750°C 4 FIp
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RERREZFIHREM G ERENEHF

S TE i%%&élm/%’%iﬁ"
4 z meiE 1200c.c./min FF 5 f < % F ¥ iE
340mW/cm® (2 4% #& Journal of the Chinese Society of
Mechanical Engineers SCI) o

(7) [Thermal stress analysis for a SOFC testing cell] : *#* 3
Gy A g TR g enT e 38 SOFC H < plE £ B (Cell
testing) & #7 3 ¥+ % > f1* 3 'V~ % 4~ 17408 MSCMARC
BEATARETTRTHEERFHER? 285 a L
178427 F R R 3P E_ 4 STAR-CD £ es-SOFC #c %8 i
BT TR o WA R AT o At (R R R g
TORSERARRS FEF GRS A (5K
#& Journal of the Chinese Society of Mechanical Engineers )-e

(8) [ A modeling and system analysis of a hybrid solid oxide fuel
cell and micro gas turbine] : 247 3 % E b= B\ FH ik §
PR TS EF RERBRSTT RS B
e AT R E M EERNEEY J¢ SOFC/MGT i Sf B £
Z XA BT~ N SOFC %2 25 iggh, v 7
G2 B A FRF R 645% @ ,Z‘< P 2. MGT ik &
SFRTEZ 30% F MGT 8 #rxxt 8 10%7 3 »cde 8
BV T A 3.2% (& #487>% Power Source) ©

EFRPFERAEZEBEFTT@R)

(1) [Segmental alignment in the aggregate domains of poly
(9,9-dioctyfluorene)in the semidilute solution ] : The structure
of poly(9,9-dioctylfluorene-2,7-diyl) (PF8) in deuterated
toluene solutions at concentrations ranging from 0.60% to
7.0% (w/v) has been investigated by means of small-angle
neutron scattering (SANS) and nuclear magnetic resonance
(NMR) spectroscopy. PF8 chains exhibited aggregation
above 1.0%, where the corresponding SANS profiles were
characterized by the superposition of an aggregate component

and a dynamic component associated with the transient
25



PE-002

network formed by interchain overlap. The 1H NMR
resonance lines for both the polymer as well as for the
residual protons in the solvent showed large upfield shift at
higher concentrations, indicating strong polymer-solvent
interaction. At a higher concentration (4.5%) an additional
resonance line was observed in the aromatic regions of both
the 1H and the 2H spectra that has been attributed to a
residual anisotropic chemical shift of the solvent molecules.
The later phenomenon is suggestive of the existence of
magnetically anisotropic aggregate domains of PF8 dispersed
in an isotropic bulk. ((SCI) Macromolecules ¢ F] %) ©

(2) [The luminescence mechanism of SiOx films grown by
atmospheric-pressure halide chemical vapor deposition] :
Strong  red-light luminescence was exhibited by
nonstoichiometric silicon oxide (SiOx) films grown by
atmospheric-pressure halide chemical vapor deposition. The
temperature-dependent photoluminescence (PL)
measurements and theoretical calculation of emission energy
demonstrated that the PL of our samples originated from the
energy level of the interface between Si quantum dots
(S1-QDs) and a SiO, matrix. Moreover, the continuous-wave
PL spectra showed that the PL intensity can be enhanced by
thermal annealing in CO, environment. The radiative lifetime
determined from the time-resolved PL measurement was
increased by increasing CO, thermal annealing temperature.
The high-resolution transmission electron microscopy
showed single-crystalline Si-QDs embedded in the SiOx
films. According to the results obtained, the emission peak of
the PL spectra of the SiOx films was probably due to the
energy level of the interface region transition, and the
nonradiative centers (or dangling bond, defect center) can be

passivated using subscript thermal annealing. ( (SCI) Japanese
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Journal of Applied Physics & # % ) o

(3) [Fabrication of Whitely luminescent silicon-rich nitride
films by atmospheric pressure chemical vapor deposition] :
Silicon-rich nitride (SRN) films that can present an intense
white-light emission were fabricated by atmospheric pressure
chemical vapor deposition. The SRN films were deposited on
Si substrates using gaseous SiH,Cl, (DCS) and NHj as the
source materials for Si and N, respectively. The deposition
temperature was kept at 850°C and H, was used as the carrier
gas with its flow rate being modulated to maintain the
chamber pressure at 1 atm during the deposition. The optical
properties of films obtained by varying the deposition time
from 15 to 60 min were examined by photoluminescence (PL)
measurements. It was indicated that an intense luminescence
band (1.5 - 3.5 eV) could be observed by the naked eye for
all as-deposited samples. Besides, time-resolved PL exhibited
a short radiative lifetime around 1 ns for the SRN films.
Moreover, high resolution plan-view transmission electron
microscopy demonstrated the existence of Si dots in the SRN
films with the dot sizes ranging from 2 to 6 nm and the dot
density of about 4x10'*/cm”. Based on the results obtained,
related luminescent mechanism for the SRN films is
considered to be connected to the crystalline Si dots produced
therein. ((SCI) Nanptechnology @ £ % ) e

(4) [ Seismic growth of well-alligned carbon nanotubes by
APCVDY)> Well-aligned good-quality carbon nanotube (CNT)
array was grown on silicon substrate by atmospheric pressure
chemical vapor deposition (APCVD) through SiO, masking.
First, the patterned substrate was pretreated with NH; and
then CNT were synthesized at 800" C using Ni as the catalyst,
acetylene (C,H,) as the carbon source material and N, as the

carrier gas. Effects of the NHj-pretreatment time, the flow
27



PE-002

ratio of [C,H,]/[NH3] and the CNT growth time on the
qualities of CNT array were analyzed in detail. It was found
that good-quality CNTs with an average length of around 15
« m could be grown by pretreating the Si substrate with NH3
for 10 min and then conducting the CNT growth with a flow
ratio of [C,H,]J/[NH3] = 30/100. Furthermore, the field
emission property of CNT array was investigated using a
diode structure. It was found that the turn-on electric field
decreased with increasing CNT length. The turn-on electric
field as low as about 2 V/um with an emission current
density of 10 1 A/cm® was achieved for a CNT-array diode
with the tube length near 18 1 m. For the same device, the
emission current density could be elevated to 10 mA/cm’
with the applied voltage of 3.26 V/um. ((SCI) Journal of
Materials Science: Materials in Electronics ¢ #%) °

T BB HG B)

( 1) [High-efficiency DC-DC converter with high voltage gain
and reduced switch stress]) : %8377 = 2K *
- % BRI R MR A 2 SOFC DC/DC i 3 %

( & % 4 " IEEE Trans. On Industrial Electronics (SCI) #p
J)

(2) [An improved decomposition scheme for assessing the
reliability of embedded systems by using dynamic fault
trees] : @& % F fL e AEA TR 2 R R R E 27 R
B~ @bt R o kB % ks (T8 £ 3% Reliability
Engineering & System Safety (SCI) # 7] ) o

(3) [Grid-Connected hybrid PV/Wind power generation system
with improved DC bus voltage regulation strategy ] : 14 51
Hurrg i g *;;‘: 4 gt (DCBus) 2. 7 BEH 35 91
L fReFE o M AT EF(C KM (SCD IEEE
Transactions on Industrlal Electronics) °

(4) [DC bus power dynamic analysis of the grid-connected PV
28
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o I ERB LA AR R( HF (SCH) IEEE
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(5) [Incremental conductance derived MPPT for photovoltaic
Stand-along DC bus system by variable frequency]: §]*
Constant Duty Variable Frequency 434/ = /2 » 14 Incremental
Conductance = ;' P> B frdh s # F o 4Fd L ¥ i H
Bk BB R B R % (° &4 (SCD IEEE

Transactions on Power Electronics) °
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9 [ dw@EssB s 2 @4 > 2] Amethod is disclosed
for making a titanium-based compound film of a poly-silicon
solar cell. In the method, a ceramic substrate is made of
aluminum oxide. The ceramic substrate is coated with a
titanium film in an e-gun evaporation system.
Dichlorosilane is provided on the titanium film by
atmospheric pressure chemical vapor deposition. A
titanium-based compound film is formed on the ceramic
substrate » = ¥ 3% B P B )
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285447 ) -

G [+t Bor 25 FFUmLFE - 25 T
moB AL E R T 2 BT )] A light emitting device
comprises a substrate, an epitaxial structure positioned on the
substrate, an ohmic contact electrode positioned on the
epitaxial structure and a current blocking structure positioned
in the epitaxial structure. The epitaxial structure comprises
a bottom cladding layer, an wupper cladding layer, a
light-emitting layer positioned between the bottom and the
upper cladding layer, a window layer positioned on the upper
cladding layer and a contact layer positioned on the window
layer. The current blocking structure can extend from the
bottom surface of the ohmic contact electrode to the
light-emitting layer. According to the present invention, at
least one ionic implanting process is performed to implant at
least one proton beam into the epitaxial structure to form the
current blocking structure - @ £ % B4 P & 1] ( & J1&E 5L
US7,271,021B2) -

4 [FPEFERH; 0 EF L -2 WH 2] - &F

TR "cs:é’lo TRz G G F e
RED SR Sl LI S W e IS =E N
R ”“‘4—Fﬂ+ﬁé ko EH L > 2 18| REA
BB AR AP A DRI S Y
kER R R BN - kg k- i kR Pew
TAPAEE 00 A - B R R e FRt 0 T R K

B - 5553264 ko 2 EEARFP LA
(5 151287887 ) »

5) [#¥melrisiam s £ E2 W05
2] - AV REL BN Wl B R KRR L
WaH =22 Gl - F RS F FAATH R
(Atmospheric  Pressure  Chemical Vapor Deposition,
APCVD) > - &% 2 72 %8 7T » JI* - ¢ 4r(external)
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B F AR 0 4 RN (cold-wall)4r £ 2 2N > 2 Rl g KR
Z kg P dfEe ,.r_i*-e,“{%’,f:‘“ﬁ mﬂq%-ﬁ%’g};)f%;
?%%ﬁé FAE T2 L Gt EHEL %G
E BRI AT AFP RTINS F T
g}{\?y\‘;{%&?ﬁ » ¥ L b4 B iE R A REN S e
FovREIAMESEURER CBREFEER
dooe VAR ZRER R

6) [iHcdHm &z K &/ Ew2 fl# /2] An amorphous

silicon (Si) film is taken to form a metal silicide of

y 7. ¥

Si-Al(aluminum) under a high temperature. Al atom is
diffused into the amorphous Si film for forming the metal
silicide of Si-Al as nucleus site. Then through heating and
annealing, a microcrystalline or nano-crystalline silicon thin
film is obtained. The whole process is only one process and is
done in only one reacting chamber » © ¥ 3% B# B % |
(7) [i=tkgkitz H9% > ;%] The present infra-red
light-emitting device includes a substrate with an upper
surface and a bottom surface, a silicon dioxide film
positioned on the upper surface, a plurality of silicon
nanocrystals distributed in the silicon dioxide film, a first
ohmic contact electrode positioned on the bottom surface.
The present method for preparing the infra-red light-emitting
device first forms a sub-stoichiometric silica(SiOx) film on a
substrate, wherein the numerical ratio (x) of oxygen atoms to
silicon atoms is amaller than 2. A thermal treating process is
then performed in a nitrogen or argon atmosphere to
transform the sub-stoichiometric silica film into a silicon
dioxide film with a plurality of silicon nanocrystals
distributed therein. The thickness of the silicon dioxide film
is between 1 and 10,000 nanometers and the diameter of the
silicon nanocrystal is between 1 and 10 nanometers > ¢ ¥ 3

FRFEP LA
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