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Abstract

This report reviews the performance on
the project NSC 95-2221-E-002-118-, for
8/1/2005 — 10/31/2006. In this period, P.I.
(and collaborators as well as students) have
published 10 journal papers to be listed in
SCI [1-10], and more conference/proceeding
papers. Main results and achievements
include: A) Optical Properties of Cubic SiC
Grown on Si substrate by Chemical Vapor
Deposition [1], B) Study of carrier
localization in InGaN/GaN quantum well
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blue light emitting diode structures [2], C)
Pulse Source Injection Molecular Beam
Epitaxy and Characterization of Nano-scale
Thin GaN Layers on Si substrates [3], D)
Surface and optical properties of AlGalnP
Films Grown on GaAs by Metalorganic
Chemical Vapor Deposition[4], E) Combined
optical, surface and nuclear microscopic
investigation of porous silicon formed in
HF-acetonitrile [5], F) Band-gap Blue Shift
of InGaAs/InP Multiple Quantum Wells by
Different Dielectric Film Coating and
Annealing [6], G) Anisotropic Properties of
GaN Studied by Raman Scattering [7], H)
Optical Characterization of ZnO Materials
Grown by Modified Melt Growth Technique
[8], I) Infrared Reflectance Study of 3C-SiC
Grown on Si by Chemical Vapor Deposition
[9], J) Observation of V Defects in Multiple
InGaN/GaN Quantum Well Layers [10], and
K) good trainings for more than 20 graduate
students.

Keywords: SiC, CVD, MOCVD, epitaxy,
microelectronics, energy-saving, power
electronics
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FREE 0 T O BB SRS & ik, In performmg this project, we have

ABIT 10 &N o B FAITEE B produced 10 loumal papers listed in SCI
g e e 4 Bz de A [1-10], and 7 international (abroad) [11-17]
tRawfea Bare kil i and 18 (in Taiwan) conference and
50 7| e Ak o AR g Y B o BT T # proceeding papers, within 2006 only 1-year.
Efrl £ 83§24 35 2 o A ghe IO—Citems g)f therg are(reviewed and
- b e oL iscussed one-by-one item (some contents
Thertx g i g ge -V ‘H gk modified according to the research results) as
S BUMOR O, R BT EET fllows.
PR LG LR HEF F
BB E S E B RS 1)_ Optical Properties .of Cubic SiC Grgvyn on
O ., Sisubstrate by Chemical Vapor Deposition
PRARFATA & i T fShe - ERERAL, We have performed photoluminescence
Fpk-p iR g 3C- > 60~ g (PL), Raman scattering (RS), Fourier
AH-SiC Hchk 8 ~ B4 2 L5 PLF transform infrared (FTIR) transmission and
reflectance measurements of a series of
CVD-grown 3C-SiC/Si samples with varied
WA e A B P RS 5B T X E 2 film thickness up to 17um. Typical key or
RF A HAI G ER T B R EF A main features on these optical spectra are
FRAETHER o # 5B P g obtained. It has'shown that thp thinner '(less
. oL . than 3 Im) 3C-SiC grown on Si have their PL,
BRI ALY 2R ORBRT > ERs B RS and FTIR optical spectral features,
el o2 B enjffl s GRS G ATY mainly associated with defects. After a
FHERTI AR LR certain thickness (>10 Im) of CVD film
N e growth, good and high quality of single
PR 1983 B DA crystalline cubic SiC films on Si were
o 2 0E A S R m?’? °® A 44 obtained, evidenced by PL, RS and FTIR

HAFFATARE G A ARG i

ZORF L B RE kT TR B spectra. From comparative measurements for
NP S AET R R, R it 3C-SiC grown on Si and with Si substrate

., removed, the stress and strain effects on

HEEHFLL DY B R 0 F 305i0/Si are exposed. Tensile stress in the

~ B 4EkF s auT B 3CSIC films grown on Si is identified and

BFHEFE S A AR T A Ry measured. A relation formulas on two

T STy deformation potentials, a and b, for 3C-SiC is

woE feRlATi <, deduced from the PL and Raman data.

E G S BF R P FEDER L Further interesting variations on  the

fri ke CIp g #hanti :L,-g - -z intensities from bound exciton lines of

A . 3C-SiC due to layer tensile stress are
described, to be studied further.

Y STP

® 5 LRy 4e R ] i—gﬁfpjxgi
EENLE N S mpﬁ‘%{ EENR S 2) Study of carrier locali-zation in
W, EPEH L FH R, EEERE [GaN/GaN quantum well blue light emitting
AR E LR E R #Eﬁsaa 72 ’f‘"%’ ¥ diode structures
S 13 LAAFIE 4 B E T 4o T LA We have investigated the carrier
kR BRI NP3 - EEFERFA 12 % localization of InGaN/GaN QW LEDs with




different structures. Crosssectional
HAADF-STEM images observations
revealed that the deep localization of
excitons (or carriers) originates from the
In-rich regions acting as QDs. From TD-PL
and EPD-PL experiments, we can expect
efficient luminescence in InGaN originates
due to carriers radiative recombination
through localizing states. The fact that the
localized energy depth depends on the
structural parameters can be observed from
our PL analysis. Generally speaking, stronger

localization effect increases the higher
internal quantum efficiency at room
temperature.  Furthermore, the deeper

localized potential fluctuations are highly
susceptible to rapid state filling as the
excitation level is increased.

3) Pulse Source Injection Molecular Beam
Epitaxy and Characterization of Nano-scale
Thin GaN Layers on Si substrates

A pulse source injection MBE technique
was successfully developed to grow
extremely smooth thin GaN films. This
pulsed-source growth process is different
from the atomic layer epitaxy (ALE) process
which provides one atomic layer of material
growth for each complete source injection
period. In the PSIMBE process, multilayers
of GaN is grown for each source injection
period. Calculations based on the growth rate,
indicated that the pulsed source injection
MBE process grew eight GaN lattice
constants of material for a 3 min source
injection period. The PSIMBE process has a
faster growth rate than the ALE process. It is
believed that this pulsed source injection
process provides a sufficiently long
relaxation time to allow high mobility Ga
atoms to move to the nuclear sites at island
boundaries and thereby form layer by layer
2-dimensional growth. Therefore, it can be
treated as a migration enhanced growth
process. However, detailed growth studies
need to be continued to completely
understand the growth mechanisms for
further process optimization.

4) Surface and optical properties of AlGalnP
Films Grown on GaAs by Metalorganic
Chemical Vapor Deposition

We have grown two sets of
(AlyGaj4)osIngsP  thin  films on GaAs
substrates with x near 24% and 18%,

respectively, by low pressure MOCVD and
performed a combined characterization by
Nomarski ~ microscopy, atomic  force
microscopy, photoluminescence, and Raman
spectroscopy. Nomarski microscopy observe
the cracking line and twist defect line on the
surface of the first set of AlGalnP films,
while the second set have almost clear
surface. AFM revealed the cross-hatch
dislocation patterns from the first set of films
but no cross-hatch observed from the second
set of films. Room temperature PL and
Raman spectra showed corresponding
variations. The degree of variations in
compositions and film quality with the
growth conditions were found from the
spectral analyses. Raman spectral features
are more sensitive to the sample growth
parameter variations. The line shape analysis
of line width, integrated intensity ratio and
spatial correlation model fitting leads to
information about the order of the sample
crystalline quality. The optimum growth
conditions have been obtained from our

comprehensive analyses. These
nondestructive techniques offers us a better
understanding of MOCVD-grown

Ing 5(Ga;xAlx)o sP/GaAs and a useful way to
optimize the growth parameters of high
quality quaternary semiconductor materials.

5) Combined optical, surface and nuclear
microscopic investigation of porous silicon
formed in HF-acetonitrile

We have prepared porous silicon (P-Si)
on various Si substrates by
photoelectron-chemical etching of silicon in
HF acetonitrile (MeCN) solutions, a new
type of HF solutions for forming P-Si.
Different types of Si wafers, Si(100), Si(111)
and polycrystalline Si, with different
resistivities, were employed to produce
10-30 Am thick P-Si layers. A combined
optical, surface and nuclear microscopic
assessment of these P-Si layers was
performed using photoluminescence (PL),
Raman scattering, X-ray photoelectron
spectroscopy  (XPS) and  Rutherford
backscattering spectroscopy (RBS). Red




wavelength PL. was emitted from these P-Si
samples, prepared from (100) Si and
polycrystalline Si, which showed clear
porous structures by SEM. The PL emission
intensities are dependent on the properties of
Si wafers prepared for forming P-Si. But
there is no visible light emitted from samples
prepared from (111) Si wafers in which no
porous structures were formed. All samples
exhibit dominant Raman bands with a slight
downshift and a broader/asymmetric shape
compared to the c-Si Raman band. The
extent of Raman line shape variation is found
to be a function of the resistivity of the
substrate. XPS studies reveal different
surface and oxidation properties from these
P-Si layers. Strong C 1s, O 1s, O KLL and C

KLL signals together with Si 2s and Si 2p
were observed. The amount of contaminant C
is varied with q. The surfaces of these
samples are shown to be largely SiO2 with
different amount of elemental Si, which
increases with decreasing q of single
crystalline Si. P-Si obtained by etching of
poly-Si showed the Ilargest amount of
elemental Si on the top. RBS data reveal the
existence of F on the top in addition to Si, O

and C. Simulations of RBS data indicate that
there exists a large difference in the thickness
and composition of the P-Si layers grown
from different wafers. Ion channeling
measurements distinguish the crystalline
variations  between the porous and
non-porous regions and from sample to
sample. It is worthy to make further
investigation on P-Si prepared in HF-MeCN
solutions, their luminescence mechanisms
and various properties.

6) Band-gap Blue Shift of InGaAs/InP
Multiple Quantum Wells by Different
Dielectric Film Coating and Annealing [6]

In this research, summarizing results of
photoluminescence and SIMS
characterization  for  three kinds of
InGaAs/InP samples are obtained: 1] The
band gap of quantum well structure of
InGaAs/InP can be tailed by IFVD at certain
conditions. 2] The blue shift of the band gap
of InGaAs/InP structure depends on the
dielectric layers, such as SiO,, Si3N4, SOG,
and annealing condition. 3] The blue shift of

the band gap of InGaAs/InP structure also
depends on the combination between
cladding layer and dielectric layer. 4] The
biggest blue shift of 30 meV can be reached
with the combination of InP cladding layer
and Si3Ny dielectric covered layer annealed
at 800 °C for 10 s.

7) Anisotropic Properties of GaN Studied by
Raman Scattering

The interface properties of the phonon
anisotropy property of GaN wurtzite crystal

have been studied using the angular
dependent Raman  spectroscopy  both
theoretically and experimentally. The

polarized Raman scattering spectra were
recorded from the cross-section of c-axis
oriented GaN films as a function of the angle
between the polarization direction of the
incident laser and the film normal direction
in three different polarization configurations,
the perpendicular, parallel, and un-polarized
configuration. The Raman intensity of
A1(TO) showed a sinusoidal dependence on
the rotating angle, as did the E1(TO) mode.
The theoretical fit is weighed in the
susceptibility contribution and the phase
differential of the different vibrating
elements. The intensity of E2 is quite
different to the Al and E1, because E2 mode
has the same vibrating elements but the Al
and E1 have two types of the elements and
will have the phase differential contributing
to the susceptibility of the polarized angle.

8) Optical Characterization of ZnO Materials
Grown by Modified Melt Growth Technique
We had performed the optical
characterization on a series of ZnO crystal
wafers, undoped and doped with various of
dopants, including Ga, Er, Co, Ho, Fe, Mn,
and co-dopant of Mg-Li, have been grown by
a modified melt growth method, and
characterized by optical techniques of Raman
scattering, photoluminescence and optical
UV-visible transmission. Raman
spectroscopic measurements have identified
the wurtzite structure with (0001) orientation
along the normal surface direction for wafers
after cutting and polishing. The observation
of weak Raman signals from
selection-rule-broken-modes  indicated a




small degree of imperfection in the
crystalline structure of experimental ZnO
samples. RT PL have showed most of

ZnO bulk wafer samples with the major band
edge emissions from wurtzite ZnO crystal,
which are affected only slightly by dopings,
and a lower energy emission band depending
on the dopants. UV-visible optical
transmission measurements revealed the
optical absorption gap varied greatly,
depending on dopants in ZnO, although they
show band edge emissions closely. A large
shift in the optical absorption edge has been
observed from these Mn/Co/Fe-doped bulk
ZnO crystals in comparison with un-doped
ZnO, with information of the impurity levels
of these dopants obtained. This interesting
phenomenon is significant and can be useful
in the fabrication of optical waveguide
devices based upon ZnO materials. In this
study, the computer fitting processes have
provided an easy and essential way to deepen
our understanding on the optical properties of
the ZnO bulk materials.

9) Infrared Reflectance Study of 3C-SiC
Grown on Si by Chemical Vapor Deposition

Infrared (IR) reflectance of 3C-SiC on Si
(100) has been studied both theoretically and
experimentally. Influences of structural and
electric properties on reflectance are
investigated in detail. Information can be
inferred about roughness at film surface and
possible presence of interfacial layer at
film-substrate interface. A damping behavior
of the interference fringes away from the
reststrahlen band and a dip or notch within
the “flat top” are observed from some
samples while they does not occur in high
quality 3C-SiC/Si samples. We performed an
extensive theoretical simulation study of the
IR reflectance from the cubic SiC/Si system
with various structural features. We assumed
an interfacial transition layer existed between
SiC-Si and a rough surface to be responsible
to the fringe damping. The dip-notch feature
can be demonstrated by a three-component
effective medium model. This work shows
that IR spectroscopy can be a useful tool to
reveal the structural features on 3C-SiC/Si
and other material systems.

10) Observation of V Defects in Multiple
InGaN/GaN Quantum Well Layers

We have observed an InGaN/GaN
multiple quantum well (MQW) layer by
high-angle annular dark-field (HAADF)
scanning transmission electron microscopy
(STEM) and conventional transmission
electron  microscopy  (CTEM), and
established the structure of V defects,
confirming the formation mechanism of the
V defects which was previously proposed by
Shiojiri et al. 1) Specimen used in this
experiment comprised five 4-nm
Ing.13Gag.soN QWs spaced with 40-nm GaN
barriers, which were deposited at a reactor
temerature of 800°C on the 2-mm GaN layer.
The MQW was covered with the 50-nm
p-AlGaN capping layer. In HAADF-STEM
images the Ing.3Gag.soN QWs appeared as
thin bright bands and the GaN barriers
appeared as thick dark bands between the
QWs. 2) In the MQW, V defects were
observed nucleating on a threading
dislocation (TD) crossed with the InGaN QW
just above the wunderlying GaN layer.
HAADF-STEM gave undoubted evidence
that the V defects have a thin six-walled
structure with InGaN/GaN {10 111} QWs. 3)
The segregation of In atoms was observed at
the starting points of the V defects, by
CTEM and HAADF-STEM. This might
work as the In-rich mask which induced the
{10_111} facets on the GaN crystal grown at
the low temperature, as proposed in the
formation mechanism of the V defects. 4)
The TD incorporated with the V defect
propagated to the free surface through the V
defect buried with the cap layer. This
provides evidence for the fact that the InGaN
QWs and GaN barriers were connected in
good lattice coherence with each other on the
{10 111} interfaces, to make the cellurally
same structure as a whole. 5) The corners
connecting the {10 111} interfaces on the
walls of a V defect with the (0001) interfaces
in the main MQWSs were curved. This is
explained as a result of the layer-by-layer
growth on the (0001) and {10 111} surfaces
where each monolayer did not cover over its
under-monolayer for lack of atom. The
successive growth of these monolayers
formed an interface with step-wise lattices




near the corner, which is observed as the
curved corner of the QW in the
low-magnified HAADF-STEM images.

In additions, we have produced 7
international (abroad) and 18 (in Taiwan)
conference and proceeding papers, within
2006 only I-year, with some examples listed
[11-17].
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P.I. has joint NTU since 2003 Fall and
in performing the NSC %, NSC 95-
2221-E-002-118 “x4 F &7 & & B * 2 UK
BELRP ORI Y795 & 08 7 01
P 396+#& 10" 31 p.P.I (and collaborators
as well as students) have published 10
journal papers (SCI), plus 7+18 conference
papers/reports. All the works would stand
among the world advanced class levels.
Continual penetrating research will be further
processed. The outstanding results and
achievements include:

A) Optical Properties of Cubic SiC
Grown on Si substrate by Chemical Vapor
Deposition, B) Study of carrier locali-zation
in InGaN/GaN quantum well blue light
emitting diode structures, C) Pulse Source
Injection Molecular Beam Epitaxy and
Characterization of Nano-scale Thin GaN
Layers on Si substrates, D) Surface and
optical properties of AlGalnP Films Grown
on GaAs by Metalorganic Chemical Vapor
Deposition, E) Combined optical, surface
and nuclear microscopic investigation of
porous silicon formed in HF-acetonitrile, F)
Band-gap Blue Shift of InGaAs/InP Multiple
Quantum Wells by Different Dielectric Film
Coating and Annealing, G) Anisotropic
Properties of GaN Studied by Raman
Scattering, H) Optical Characterization of
ZnO Materials Grown by Modified Melt
Growth Technique, 1) Infrared Reflectance
Study of 3C-SiC Grown on Si by Chemical
Vapor Deposition, J) Observation of V
Defects in Multiple InGaN/GaN Quantum
Well Layers, and K) good trainings for more
than 20 graduate students.

(1) 2HVR
1) Z.C. Feng, “Optical Properties of Cubic
SiC Grown on Si substrate by Chemical

Vapor  Deposition”,  Microelectronic
Engineering 83, 165-169 (2006).

2) J.H. Chen, Z.C. Feng, J.C. Wang, H.L.
Tsai, J.R. Yang, A. Parekh, E. Armour, P.
Faniano, “Study of carrier locali-zation in
InGaN/GaN quantum well blue light
emitting diode structures”, J. Crystal
Growth 287, 354-358 (2006)

3) W. Tong, M. Harris, B.K. Wagner,
JW.Yu, H.C. Lin, Z.C. Feng, “Pulse
Source Injection Molecular Beam
Epitaxy and  Characterization  of
Nano-scale Thin GaN Layers on Si
substrates”, Surf. Coat. Technol. 200,
3230-4 (2006).

4) Z.C. Feng, H.C. Lin, J. Zhao, T.R. Yang
& 1. Ferguson, “Surface and optical
properties of AlGalnP Films Grown on
GaAs by Metalorganic Chemical Vapor
Deposition”, Thin Solid Films 498,
167-173 (2006).

5) Z.C. Feng, JJW. Yu, K. Li, Y.P. Feng,
K.R.  Padmanabhan, @ T.R.  Yang,
“Combined optical, surface and nuclear
microscopic investigation of porous
silicon formed in HF-acetonitrile”, Surf.
Coat. Technol. 200, 3254-60 (2006).

6) J. Zhao, J. Chen, Z.C. Feng, J.L. Chen, R.
Liu & G. Xu, “Band-gap Blue Shift of
InGaAs/InP Multiple Quantum Wells by
Different Dielectric Film Coating and
Annealing”, Thin Solid Films 498,
179-182 (2006).

7) H.C. Lin, Z.C. Feng, M.S. Chen, Z.X.
Shen, W. Lu and W.E. Collins,
“Anisotropic Properties of GaN Studied
by Raman Scattering”, Mat. Sci. Forum
527-529, 1517-20 (2006).

8) Z.C. Feng, J.W. Yu, J.B. Wang, R.
Varatharajan, B. Nemeth, J. Nause, I.
Ferguson, W. Lu and W.E. Collins,
“Optical ~ Characterization of ZnO
Materials Grown by Modified Melt
Growth Technique”, Mat. Sci. Forum
527-529, 1567-70 (2006).

9) Z.C. Feng, W.Y. Chang, J. Lin, C.C. Tin,
W. Lu and W.E. Collins, “Infrared
Reflectance Study of 3C-SiC Grown on
Si by Chemical Vapor Deposition”, Mat.
Sci. Forum 527-529, 695-8 (2006).

10)H.L. Tsai, T.Y. Wang, J.R. Yang, C.C.



Chuo, J.T. Hsu, Z.C. Feng and M.
Shiojiri, “Observation of V Defects in
Multiple InGaN/GaN Quantum Well
Layers”, Materials Transactions, 48, No.
5, 894-8 (2007).

11)L.M. Kong, JN. Yao, Y.B. Deng, Z.Y.
Wu and Z. C. Feng, “Effects of the
Ing 1GagoAs Strained Layer on Structures
and Spectra of InAs Self-assembled
Quantum Dots”, Proceedings of the
International Workshop on Modern
Science and Technology in 2006, Wuhan,
China, p.347-352 (2006).

12)Z.C. Feng and Z.Y. Wu, “Cubic SiC
Grown on Si substrate by Chemical
Vapor Deposition: Optical
Characterization”, Proceedings of the
International Workshop on Modern
Science and Technology in 2006, Wuhan,
China, p.450-455 (2006).

13)Z.C. Feng, B. Xue, P. Chen, J. Lin and W.

Lu, “Structural and Optical Investigation
of Copper Nanoparticle and Microfiber
Produced by Using Carbon Nanotube as
Templates”, Proc. of 6th IEEE
Conference on Nanotechnology, 4-pages,
Cincinatti, USA, July 17-20 (2006).

14)Z. C. Feng, J. Chen, H. Tsai, J. Yang, P.
Li, C. Wetzel, T. Detchprohm, J. Nelson,
and 1. T. Ferguson, “Optical and
structural investigation on InGaN/GaN
multiple quantum well light-emitting
diodes grown on  sapphire by
metalorganic chemical vapor deposition”,
Proc. of SPIE Vol. 6337, Sixth
International Conference on Solid State
Lighting, edited by Ian T. Ferguson, N.
Narendran, T. Taguchi, lan E. Ashdown,
63370D 1-10 (2006).

15)Z. C. Feng, B. Xue, P. Chen, J. Lin, W.
Lu, N. Li and I. T. Ferguson, “Optical
and structural studies of copper
nanoparticles and microfibers produced
by using carbon nanotube as templates”,
Proc. SPIE 6321, Nanophotonic
Materials III, edited by Zeno Gaburro,
Stefano Cabrini, 63210H 1-8 (2006).

16)Zhe Chuan Feng, Li-Chi Cheng,
Chu-Wan Huang, Ying-Lang Wang, and
T. R. Yang, “Synchrotron Radiation
X-ray Diffraction and X-ray
Photoelectron Spectroscopy Investigation

on Si-based Structures for sub-micron
Si-IC Applications”, Proceedings: 2006
IEEE International conference on
semiconductor electronics (ICSE2006),
Malysia, Nov. 29-Dec. 1, p981-984
(2006).

17)Zhe Chuan Feng, Li-Chi Cheng,

Chu-Wan Huang, Ying-Lang Wang and
T. R. Yang, “Surface science and optical
investigation on nano-scale thin films for
Si-based 65-nm intergrated circuits
application”,  Proceedings: The 1
International Workshop on Functional
Materials and the 3™ International
Workshop  on  Nanophysics  and
Nanotechnology, Vietnan, Dec. 5-9,
p716-718 (2006).
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F‘P . has attended four conferences in
Chlna, 119 July 2007: i] International
Conference on Smart Materials and
Nanotechnology in Engineering, 1-4 July,
Harbin. Two oral presentations were
presented: “Luminescent Properties of
Cadmium Telluride Films Prepared by
Molecular Beam Epitaxy”, and
“Luminescent Properties of YAG Fluoride
Single Crystals”; ii] 5th International
Conference on Surface Engineering, 7-10

July, Dalian. One oral presentation was given:

“Surface Chemical Properties of Mg doped
GaN heteroepitaxial films on Sapphire”; iii]
IMR Symposium on Materials Science &
Engineering-Frontier & Future of Advanced
Functional Materials, 11-13 July, Shenyang.
Two invited presentations were given:
“IlI-Nitride  quantum  materials  and
nano-structures for new generation light
emitting devices”, and “ Advanced SiC
power semiconductor materials in the 21st
century”; iv] 15th International conference
on composites/nano engineering, 15-19 July
2007, Haikou. One invited presentation was
given: “Nano-structural Characteristics of
InGaN/GaN  multiple  quantum  well
light-emitting diodes grown by metalorganic
chemical vapor deposition”. All were warmly
welcome by audience, and all presentations

have Dbeen published in conference
proceedings.
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P.l. has attended the 2006 IEEE
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INTERNATIONAL CONFERENCE ON
SEMICONDUCTOR ELECTRONICS
(ICSE), 29 November - 1 December, 2006,
Kuala Lumpur, Malaysia.
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Oral presentation was given: “Synchrotron
Radiation X-ray Diffraction and X-ray
Photoelectron Spectroscopy Investigation on
Si-based Structures for sub-micron Si-IC
Applications”, which has been published in
ICSE 2006 Conference Proceedings, p.
981-984.

P.l. has also attended the 3™ International
Workshop on Nanophysics and
Nanotechnology (3 IWONN), 609
December 2007, HaLong, Vietnan. #=It
FE gy 2006 & F[%ng??nb:{‘ @%‘j[lt

i AR Ak
45,160 . Oral presentation was given:
“Surface science and optical investigation on
nano-scale thin films for Si-based 65-nm
intergrated circuits application”, which has
been published in the 3 IWONN conference
proceeding, p. 716-718.

Through friendly exchanging and discussion
with many scientists in these conferences,
many knowledge and significant ideals have
been obtained and raised. These are very
helpful to us to open the eyes and deepen the
scientific and technological sense. Indeed,
some knowledge obtained from these
conferences improves or deepen several
important ideals in the research items listed
in this research plan and for several papers or
manuscripts.



