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Nino Science Technology and Green Optoelectronics

* k kR Xk Xk k kR AR R KRR XKk XK

RImiEReE BANER
HkE ®RER (C.J Huang)

® Nano e
®c0000®

¢

Illl.mnsn'

@ Y

Siological celc e thess

red blood cels, have diame-

Lers i the range of thou-
tands of nanometers.

Less than a nanemeter
individual atoms are up
1o a few angstroms, or
up to a few tenths of a
nanometer, in diameter.

Nanomater

Ten shoulder-to-shoul-
der hydrogen atems
(blue bals) span |

11.: pirheed siced patch

of this thumb (circled in
black) is a million
rancmeters across,

cules are aboul 25

nanaimeters wide.

WA

109 10®

A twa meter IaII male
Is two billion
nnnnnn ters tall

7

103 1

M

1} NanoRods | Core@Shell
Ve Maiicintati] *-uihed

Nano Cubes
National Universitv of Kaohsiung 3 X

o Nano e
eeoe®

Nano-Father (K. Eric Drexier]

LEMEEF-EEE - FE(1959):

U BERTFAEARERME - ERER ERE
BAETHE}

Drexler 4+ & — 18 JF % M-S RA R AR L
ARGBEH—AHER. REsb ks R Y
BERARRARZR, 75 R AN RAEALIIB0FRK
B, 3| 3 7 2k # 3, “nanotechnology”.

AFH KA ABRALIER #L, 1991
IRE ARRARIER HE AL, 1979 (ARAHTRHHLL)
| BAAAE, RAREETER HEEL, 1977

e
C. J. Huang =" National University of Kaohsiung
=)

Nano e
CR RN L

o T, e, O EEMHIRREMRAA

. YoREESHHRE

- | SNAZAERRE L THh
R —RATEHGERN
A RAaeskEHENA -

O ATEMEERA  RIEAR
EELBWERACE T LM
FRRESHEE AL
AR e = R
EHWA -

- - ‘-.

r. 3 =
X %
—/ .
e — ‘@ ¢ A EBAREREBR]
RA5 8 HsE ~ RSEHRMARM

= = AEHRIERT - BT - T

Y FRHHFEN R AR S -
C. J. Huang National University of Kaohsiung

Atoms/
Molecules nM LLM mM M
1¢
C.J. Huang +/" National University of Kaohsiung’
-

Exploring Areas

Arom, Molecule
Manipulation Technology
Self-assembly process
Supramolecule

nanostructure novel
physical properties

Intermolecular Interaction
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7 Special-Shaped Metal Nanoparticles
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Dendritic Gold Nanostructures
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Schematic diagram of the laser irradiation
experiment apparatus.
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Figure. TEM image of Au nano-particle at CTABr of (a) 0.08, (b) 0.1, (¢) 0.12, (d) 0.14 and (e)
0.16 M; Scale bar of image is 20 nm. Laser wavelength at 1064 nm.
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Characteristic of Surfactant micelle &%, Electrochemical system and apparatus oo
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& Classical UV/vis Absorption Spectra

Au Nano-particles at Various Surfactant Concentrations
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Figure 1. Transmission electrographs of Au nano-particles prepared at auxiliary surfactant of

. T = o o) C.o) Soon . agen
Tt Wavelength (nm) Wiavelength (rm) (a) 0.5, (b) 1, (¢) 10, (d) 20, (e) 30 and (f) 40 mg; scale bar represents 20 nm.
33
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< Size distribution diagram *  Au Nano-particles at Various Surfactant Concentrations
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Ag Nano-particles at Various Surfactant Concentrations Fe Nano-particles at Various Surfactant Concentrations
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Auxiliary Surfactant Concentration
(a) 1 mg, (b) 10 mg, (¢) 30 mg, (d) 50 mg

| Ag nano-particles

\\\ (C)
1 1 @

Aunxiliary surfactant and maxium absorption position

5k % (2) 10 mg, 270 nm
G——=% (b)30 mg, 268 nm
®——® (¢) 50 mg, 265 nm
K——K (d) 70 mg, 260 nm

Fe nano-particles
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Figure 3. TEM of Ag nano-particles prepared at Figure 4. UV-visible absorption spectra that Ag Figure 5. TEM of Ag nano-particles prepared at auxiliary Figure 6. UV-visible absorption spectra that Fe
auxiliary surfactant of (a) 1, (b) 10, (c) 30 and (d) 50 mg. nano-particles with different auxiliary surfactant. surfactant of ()10, (b) 30, (c) 50 and (d) 70 mg. nano-particles with different auxiliary surfactant.
C. J. Huang - National University of Kaohsiung C. J. Huang =" National University of Kaohsiung
Fabrication of Metal Nanomaterials by Electrochemical Method Crooked Gold Nanorods by Addition of IPA Solvent

Crooked Gold Nanorods
and Network Structures

SO 2 AR S )

Electrochemical Gold Nanocubes
method

(&&KTR)

— | Gold Nanodumbbells

©Chien-Jung Huang, “Synthesis of Crooked Gold Nanocrystals by Electrochemical Technique”, Japanese Journal of Applied Physics, vol. 44, No. 29, 2005, pp. L941
£ N ©Chien-Jung Huang, “Formation of One-Dimensional Crooked Gold by Technique with Surfactant Solution”, Chemistry Letters, Vol. 35,
(&% K msb) No. 1, 2006, pp. 30.

C. J. Huang — :{C J. Huang =" National University of Kaohsiung

Crooked Gold Nanorods by Addition of IPA Solvent

Crooked Gold Nanorods and Network Structures

L] N ~
ano e (1] \nkriul ualrn .\‘ & 4 (b} Crooked rods ' " ) B helik,
cec0ee

[ e traansmr
e A | %,

© IEAIS mL ;
A4 IPA=2 ml

TEM images of gold nanoparticles obtained by adding (a) 0, (b) 0.05, (c) 0.1, (d) (]
0.15, and (e) 0.2 mL IPA. (f) The expanded picture illustrates the crooked gold s - = 508 o5 ™ L
nanorods. Wavelength (mm)

Absorption spectra of crooked gold nanoparticles prepared
with addition of 0.05, 0.1, 0.15, and 0.2 mL IPA.

© Chien-Jung Huang, “Electrochemical formation of crooked gold nanorods and gold networked structures by the additive organic

©Chien-Jung Huang, “Synthesis of Crooked Gold Nanocrystals by Electrochemical Technique”, Japanese Journal of Applied Physics, vol. 44, No. 29, 2005, pp. L941 solvent”, Journal of Colloid and Interface Science, Vol. 301, No. 1, 2007, pp. 56-65.
©Chien-Jung Huang, “Formation of One-Dimensional Crooked Gold by Technique with Surfactant Solution”, Chemistry Letters, Vol. 35, =
No. 1, 2006, pp. 30. 44
il
{{C.J. Huang ' National University of Kaohsiung C. J. Huang - National University of Kaohsiung
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Fabrication of Metal Nanomaterials by Electrochemical Method
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Electrochemical Synthesis of Gold Nanocubes

0.216 nm/(-\

Intensity (au.)

© Chien-Jung Huang, “Synthesis of the Gold N bes by El hemical
Technique”, Je [ of The Electrochemical Society, Vol. 153, I 8, 2006, pp. D129.
echnique”, Journal of The Electrochemical Society, Vol , Issue 8, . PP. </ National Universi
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Synthesis of the Gold Nanodumbbells by Electrochemical Method
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TEM images of gold nanodumbbells at (a) low and (b, ¢) high TEM images of gold nanoparticles prepared by injected rate of (a) 20, (b)
magnification. (d) The drawing of morphology of the dumbbell and rod.

40, (c) 60 and (d) 80  Lmin™! of acetone solvent.

© Chien-Jung Huang, “Synthesis of the Gold Ganod

bbells by Electroct
and Interface Science, Vol. 303, 2006, pp. 430.

ical Method”, Journal of Colloid

C. J. Huang =" National University of Kaohsiung

Electrochemical Synthesis of Gold Nanocubes

TEM images of gold nanoparticles prepared by injected rate of (a) 50, (b)
75, (c) 100 and (d) 125 ¢ L min! of acetone solvent.

T W0 B0

Waselength (nm)

@© Chien-Jung Huang, “Electrochemical Synthesis of Gold Nanocubes”,
Materials Letters, Vol. 60, Issue 15, 2006, pp. 1896.

= National University of Kaohsiung
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Synthesis of the Gold nanodumbbells by Electrochemical Method
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© Chien-Jung Huang, “Preparation and Characterization of Gold Nanodumbbells”, N hnology, Vol. 17 ,

2006, pp. 5355-5362 .
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Enhanced Lifetime Characteristics in Flexible Polymer Light-
Emitting Devices by ESGR

Epoxy/Silica Coated Gold Nanoparticles Resin (ESGR)

350 (The epoxy resin (Optocast AC-3715) was purchased from Electronic Materials Incorportated (EMI) Co. )
() ITO/PEDOT/SBTFS/Ca/Al
3 (b) ITO/PEDOT/SBTF8/Ca/AVSiO2(100nm) r —
300 (¢) ITO/PEDOT/5BTF8/Ca/Al/SiO2(50nm)/core@shell/SiO2(50nm)

g 5BTFS-

2 ke multilayer encapsulation
3 = -n Ll i Organic materials

£ Si0y i {Ca/Al cathode

E Si0 ESGR { Emissive area
2 I ITO,stripe
= Al Al Al ,_ :

Ca Ca Ca :
SBTF8 SBTF8 SBTF8
v 2000 400 600 800 1000 PEDOT:PSS PEDOT:PSS PEDOT:PSS
Operating Time (min) 3
Photographs of the flexible PLED with addition ITO ITO 1ITO
U] i 3 % > = core@shell particle to the passivation layer at an

Operationaltability of the P LED device drivenata applied bias voltage of 7 V. (a) and (b) are top view, Plastic substrate Plastic substrate Plastic substrate

‘constant current of 20 mA/ cm®. (c) is top view after flexible and (d) is cross section.

, (@) (b) © (@

il The structures of lab-made PLED. (a) Device without encapsulation; (b) Device with SiO, layer

C.J. Huang <+ National University of Kaohsiun: encapsulation; (c) Device with ESGR/SiO, multilayer encapsulation; and (d) Top view of device.
) Enhanced Lifetime Characteristics in Flexible Polymer ) Enhanced Lifetime Characteristics in Flexible Polymer

Light-Emitting Devices by ESGR

+% g —

Light-Emitting Devices by ESGR

s -
without encapsulation : “The Core@Shell Nanoparticles
Encapsulation of Plastic Polymer Light- H
1.6 18 : Emitting Devices”, ECS Transactions, Volume
° = 19, "Nanotechnology*, Volume 25, Issue 24, pp. &
14F |70 without encapsulation ’; | | without encapsulation E 7
: ==K SiO; layer encapsulation g 16 =K SiO; layer encapsulation m -
1.2F | @—e multilayer encapsulation %-D 14F | multilayer encapsulation
= 0, encapsulation
2 o} (b) :
=1}
£
g
s_ 300 hr
6 multilayer encapsulation
““0 300 600 900 1200 1500 0 300 600 900 1200 1500
Operating time (hr) Operating time (hr)
300 hr

(a) Normalized luminance (L/L) as a function of operating time and (b) the change of operating voltage for
the FPLEDs with various encapsulations.

i , Optical images of the electroluminance features of FPLED with various encapsulations after being

: :. .N. ® % stored at 80% RH and 60 °C environment. :0 ONO LY
. . . . L] . . . . L]
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Displays Paper-like Electronic Displays

j.;i

B Liquid Crystal Display (Lcn)x\

H Light Emitting Diodes (LED)

LCD e

B Plasma Display Panel (PDP) : Twen)/ Lo

B Field Emission Display (FED)

|/ C.J. Huang

- -
4500 um 4300 um
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Back-light
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BENOMRAETHAERZT » AR LB T AT ETHES -
(BARKHERARA + EERFALATE )

Mechanism of Electrorheological Nanoparticle-Based Display Structure and Mechanism of Nanoparticle-based Display

Buffer layer
EARETEH —RHNEHYE  EREENSNEHZT > EATRIFAR
By (B18) it > BB RMANIRE SMm EFH S F G RHEF] -

& 5 (dielectrophoresis) :

W RIMmBHN R G HRAH 6 0 AR ELEB(TR)BICT A0
R —FN  EMBRAFIRELNRBED -

3( C.J. Huang . ) . . 5( C.J. Huang X . . .
National University of Kaohsiung National University of Kaohsiung

(=

Back—]iﬁht Back-lifht
4 £

Structure and Mechanism of Nanoparticle-based Display Electrorheological Nanoparticle-Based Display

scattering

nanoparticles

ITO

[ = glass

@QEaLFRREGRE—BAREHEL -

(b) A P RFNRKMTF > ERARER BRLE -

O/ AEHFT > WEAARERARE > RFBEFHFARABBRS -

d) 2 EHFQOOVem) > bAMREFARL  BOYTHHAFLARGEBES -

() ST EHTFGEO0V em™) » JoutbiAEFBRE > F AR BBRETRA B TRA S -

(DS AT » stk EMBIATIA FLRBHBREHKE - .
L]

3( C.J. Huang . ) . . 5( C.J. Huang . . . . ® Nano e
National University of Kaohsiun National University of Kaohsiung e, .
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Operating Principles of OSC Electron transport layer (ETL)

:% AN TR RE FE T B

i-\i

Light EEMO

ee
—_—
o OO Light

————— LUMO

D Cathode

=[Sl

Cathode

Defect states
Anode A L

DD
Bt
ﬁzqm

Voc (max): D (HOMO)—A (LUMO) Source: Appl. Phys. Lett. (2001)
3( C.J. Huang . ) . . 5( C.J. Huang ) ) . .
National University of Kaohsiung National University of Kaohsiung
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Experiment

Evaporation system

T

Suhstrase
hesa
| Cryo Pump Rotary
Al
BCP(10nm)
Cg (30nm)
CuPc (20nm)
ITO

National University of Kaohsiung

1 T

2.Quadrant

current
(=]

|.Quadrant

v

. Voe
NN

I WV)ypax

3.Quadrant
0

4 .Quadrant

voltage

+¢ C.J. Huang

T

AI-V
.
Fo= P
Isc * Voc
FF*Isc*Voc

=)

Experiment

eagurement system

Wl

n Pin(100mW / cnr®)
Voc="F 8% & &
[sc=4a 3% & i
Vo= Ay th o) oy 2 TR
Ip=ZAH B R 2 Bk

National University of Kaohsiung
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hole transport layer (HTL)
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3
3.5 |35 3.5
g
=
g 4.5 AL
g CuPc |- 4.2
S
BCP
| _ ] ceéo
62| 62
! 7.0

Co-evaporation (CuPc:C60)

National University of Kaohsiung

National University of Kaohsiung

S LB

Al Al Al
BCP BCP BCP
60 (&)
- CuPc:C60 mixed CuP¢:C60 mixed
CuPc CuPc
ITO ITO ITo
Glass substrate Glass substrate Glass substrate

A B Ce
Structure Jsc(mA/cm2) Voce(V) FF Rs(Q-cm2) 7 p(%)
A 3.09 0.4 0.53 25.8 0.66
B 4.03 0.4 0.31 40.2 0.5
(@ 5.11 0.47 0.53 14.4 1.28

+¢ C. J. Huang

National University of Kaohsiung

B (g e 1

_'.%

Al
BCP
60
CuPc:Co0 mixed
CuPc
ITO
(Glass substrate

—)

Al

BCP

a0

CuPc:C60 mixed

CuPc

Pentacene

PEDOT: PS§
(doped with sorbitol)

} ERE R

ITO

Glass substrate

A B
Structure | Jsc(mA/cm| Voc(V) FF Rs(Q-cm2)| 7 p(%)
2)
A 5.11 0.47 0.53 14.4 1.28
B 17.7 0.5 0.44 7.2 3.9

+¢ C.J. Huang

National University of Kaohsiung
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Guiding Acoustic Wave Propagation Analysis with 2D PCs
LEZF 2k F
LY EF PR TAERL) 21K G AR H

The wave propagation characteristics of the selective phononic crystals with defect will be studied in the study.It
is used to design a new type of devices according to the characteristics of the band gaps of the phononic crystals
(PCs). Additionally, the selective materials are combined and used to be as different types of defects in the
system and the characteristics of the wave propagations of the system are investigated. The band structures and
transmission characteristics of the perfect and defect modes of the phononic crystal are obtained by The plane
wave expansion method and supercell calculation.

R 4£3® : phononic crystal, defect, waveguide, supercell.
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Al-6
Delay-Dependent Asymptotic Stability Study for Large-Scale Neutral Switched Systems
Based on Integral Partitioning Method

Ming-Sheng Yang

Department of Electrical Engineering Chienkuo Technology University Changhua, 500, Taiwan, R.O.C.

This paper studies the delay-dependent asymptotic stability problem for large-scale neutral switched systems.
By employing integral partitioning method, introducing both singular model transformation technique and
Finsler’s lemma, and constructing an augmented Lyapunov-Krasovskii functional combined with free matrices,
a new delay-dependent stability criterion is derived to guarantee the asymptotic stability of above systems. The
obtained criterion is formulated in terms of matrix inequalities, which can be efficiently solved via standard
numerical software. Two numerical examples are included to show that the proposed method is effective and
can provide less conservative results.

B 4£3P: Large-scale neutral switched systems, delay-dependent asymptotic stability, integral partitioning
method, singular model transformation, Finsler’s lemma, free matrices.
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A2-1
Smart Input Estimation Method in the Use of Heat Flux Estimation

1.Yang-Hsiung Ko 2.Jiu-Zhang Lu 3.Yung-Lung Lee
1.2.3.Department of Power Vehicle and Systems Engineering, CCIT, National Defense University

The research presents a smart input estimation method (SIEM) to estimate the unknown impulse heat flux on the
sources of a delay column applied at the on-line inverse heat conduction problem (IHCP). The smart estimator
of recursive input includes the adaptive Kalman filter and the weighted recursive least squares estimator. The
purpose of the adaptive Kalman filter is to generate the recursive innovation sequence and the weighted
recursive least squares estimator is used to identify the unknown impulse heat flux. The results of simulation
and experiment show that the smart estimator of recursive input can estimate the unknown impulse heat flux
on-line with more accuracy in IHCP mode. This study is also based on experimental method to construct a
fireworks-performance-measuring facility by using the dynamic measurement technique. The results can be
used to optimize the fireworks devices in gun propellants of current army and the control of interior ballistic
performance.

B 47 @ heat flux, inverse heat conduction problem, Kalman filter.
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A2-5
An Improved Result on Stability Analysis for Multiple-Delay Systems with Neutral-Type

Ming-Sheng Yang
Department of Electrical Engineering Chienkuo Technology University Changhua, 500, Taiwan, R.O.C.

An improved result on stability analysis for multiple-delay systems with neutral-type is proposed in this paper.
Based on the Lyapunov-Krasovskii functional approach, an appropriate parameterized model transformation
technique and concept of spectral radius, an improved discrete-delay-independent criterion is derived in order to
guarantee the stability of the above systems. The proposed stability criterion is expressed in terms of the linear
matrix inequalities (LMIs) and the spectral radius, and is also used for testing the asymptotic stability of the
retarded-type systems. Compared with existing results in the literature, our method is shown to be superior to
other ones. Numerical examples are given to demonstrate the effectiveness of the proposed approaches.

M 4% 3 : Multiple-delay systems, neutral-type, parameterized model transformation, spectral radius,
discrete-delay-independent criterion.

A2-6
Ao g 4 s ks

1.8 <4 230 % 3.1 4 0%
LRz L EfH~ 8 fp1fe,

Z@iﬁ&ﬁﬁ%%-%zzé+%ﬁpmw
LN S A AL

RIERUES Syl PSS V0 sl S h JHICIERE 3 Sl I - S i‘»%’”ﬁa' i-* FRE T Bl Ala A
B EEA SR (ERABEEEA VST AL RS ] - R R F R A e
EAEYLRBLR AL EREF E ’;ﬁﬂ B eyl 8 F %i’r%&l%?» '#ﬁﬁf%}ﬁﬂ..&‘wZ#@
BERFRA TR ERE T Al B L E AL “rF'“ém?_—"fﬁmﬂﬁ,f‘ “i*’ﬁlﬁi;’ﬁ*'ﬂifﬁfm’fﬁ%
oo kil Wl SIS RETFENTE RS AR ETE AL e LS LR
*Jw“%«ﬁ BT g B R

M@p : /})%"Tﬂ%‘/‘%"}ﬁ‘ii

32



2012 EAEERH AR TIEERAvE &

A2-7
PRFETLNF AL

L¥ 24 28R% 3HBWE 4Em4
1@]:%5&*??;7%1721&] EEAETFTRIRE X
SWzEEEFRIAES L AR L5 %fﬂlﬂ%

R HLES R SFDPET 0 TG R e 4 AR R a3 g
ok I A s LA S 7‘7.?;%‘[; :,\;;%,’é’!r EE S (T A ) b] o (e B AR giF A d § s
(IREAAPRTSFLENERE RS FFIAFAAPLIE R AH 3N LA ahE W
APHAIFLAREFAATEN  AHT RN P 2 FALFLY FLERE TR ARG
P E MR- BRREOIERAFOABI IR AR R RSB L FRRIFRATLYg  FBLAN
PEE Tk R AURTAL SRR T BT S AN B P A S A
NE i AERY FRAHDIFLID -
M@?Iﬁﬁ“ﬁ‘$*%‘kiﬁ°

33



2012 EAEERH AR TIEERAvE &

Session A3: F £ 4] % s(I)

A3-1
WA ks 2 Ty
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B1-2
Adaptive Robust Control of a Disability Assistive Service Robot

Tai-Yu Wang
Department of Electrical Engineering, Nan-Kai University of Technology, Nan-Tou

This paper presents methodologies for an adaptive robust path tracking control with nonlinear driving
characteristics and unknown dynamic parameters with the disability assistive service robot. To solve the
problem of position/orientation tracking control of the service robot, a robust kinematics control law is
developed to steer the vehicle to asymptotically follow the desired trajectories. To compensate for dynamic
effects associated with the dynamic models, an adaptive backstepping path tracking control law with robustness
is designed to ensure asymptotic path tracking for the service robot with unknown dynamic parameters and
changeable time-varying payload. Simulation results are included to illustrate feasibility and effectiveness of the
proposed control laws.

B 4&F @ adaptive control, robust control, service robot, nonlinear characteristics, path tracking.
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B1-7
Performance Amelioration of Retarded Systems with Multiple Delay Arguments
and Specifications

1.Yeong-Jeu Sun* 2.Bo-Sheng Li* 3.Shih-Lu Chen® 4.Shu-Han Yang®  Pei-Jung Lien*
* Department of Electrical Engineering, I-Shou University, Kaohsiung 840, Taiwan
? Metal Industries Research & Development Centre, Kaohsiung 811, Taiwan

In this paper, we propose a simple compensation under which the transient response and steady-state response of
closed-loop retarded systems with multiple time delays can be kept within prescribed limit. Finally, a numerical
example is provided to demonstrate the feasibility and effectiveness of the proposed method.

M4tF © Integral square error criterion, steady-state error, peak time, settling time, practical error criterion,
multiple time delays, retarded systems.
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A Comparison of Wireless Positioning Systems

1.Jiun-Ren Ding ~ 2.Yu-Chih Chang 3. Wen-Ru Ko 4. Pei-Chen Sun
1.Industrial Technology Research Institute 2.National Kaohsiung Normal University
3.National University of Kaohsiung 4.National Kaohsiung Normal University

The global positioning system (GPS) has been widely used in the world. Unfortunately, the GPS-based wireless
positioning system (WPS) can not be effectively applied to indoor. In this paper, we compare two kinds of WPS
technologies for elder care center (ECC) to assure that no one will be lost for the elder. The radio-frequency
identification-based (RFID-based) WPS is used to the general product; and the Zigbee-based WPS is developed
with the received signal strength indication (RSSI) algorithm in this paper. Simulation results show that the
proposed Zigbee-based is a prefect solution than RFIDbased WPS in the ECC.

B 4&37%: Wireless sensor network - received signal strength indication ~ radio-frequency identification
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Implementation of a Web-based Symbolic-assisted Mechanism Synthesis System using
Genetic Algorithms
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C2-1
Status of Built-in-storage Solar Water Heater

1.Wen-Bin Lin 2. Cheng-Ming Lee
1.Department of Optoelectronic Engineering, Far East University
2. Department of Computer and Communication Engineering, Nan Kai University of Technology

Solar water heating (SWH) or solar hot water (SHW) systems comprise several innovations and many mature
renewable energy technologies that have been well established for many years. In a "close-coupled" (or say
“Built-in-storage) SWH system the storage tank is horizontally mounted immediately above the solar collectors
on the oof. No pumping is required as the hot water naturally rises into the tank through thermo-siphon flow.
In this paper, we do not only discuss the principles of solar water heating system, but also investigate the status
of relative research scheme in recent years. These results provide useful information for the mechanical
structure design of the solar water heating systems.

B 4237 © alternative energy sources, solar water heating system, principle, status.
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C3-1
The Temperature Calibration of Vibration Tube Densimeters for Density Measurement

1.Yu-Pei Huang  2.Peng-Fei Tsai
Department of Electronic Engineering, Nation Quemoy University

The conversion of vibrating periods to densities through the calibration of the Anton Paar DMA 512 vibrating
tube densimeter is examined in this study. The U-shaped tube densimeter is modeled by means of a linear
hollow vibrating system. The test method applied in this paper covers the determination of the density or
relative density of beverage that can be handled in a normal fashion as liquids at test temperatures between 15
and 30°C. From the proposed calibration method, both overall behaviors are predicted very well with this
large-scale correlation, indicates that the accuracy of this parameter cannot be conserved over a wide range of
temperatures. Experiment result demonstrates that the proposed method can accurately calibrate the temperature
effect of the density measurement.

R 4&3% © vibration tube densimeter, density measurement, temperature calibration.

C3-2
Opportunities of Ligthing Concerns for Energy Conservation

1.Wen-BinLin  2.Yi-YuLu 3.Kuo-Nan Yu 4.Wei-Po Lin
1.Department of Optoelectronic Engineering, Far East University
2.Department of Electrical Engineering, Far East University
3.Department of Electrical Engineering, National Chin-Yi University of Technology
4 Department of Optoelectronic Engineering, Far East University

In recent years, many countries have paid more attentions in the issue of alternative energy sources due to
energy shortage problem. The energy conservation has the advantages of environment protection and easy
access, making the industry develop high performance lighting fixture and related products. In this paper, we do
not only discuss the principles of light sources, but also investigate the applications of relative research scheme
in recent years. These results provide useful information for the mechanical structure design of the energy
management coordinator.

B 4377 © energy shortage problem, lighting fixture, energy management coordinator, energy conservation.
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C3-4
Investigation and Application Examples of Cogeneration

1.Wen-Bin Lin  2.Yi-YuLu 3.Kuo-Nan Yu 4.Wei-Po Lin
1.Department of Optoelectronic Engineering, Far East University
2.Department of Electrical Engineering, Far East University
3 Department of Electrical Engineering, National Chin-Yi University of Technology
4 Department of Optoelectronic Engineering, Far East University

In recent years, many countries have paid more attentions in the issue of alternative energy sources due to
kenergy shortage problem. The energy conservation has the advantages of environment protection and easy
access, making the industry develop high performance Cogeneration and related products. In this paper, we do
not only discuss the principles of Cogeneration, but also investigate the application examples of relative
research scheme in recent years. These results provide useful information for the mechanical structure design of
the Cogeneration.

B 4£3% © alternative energy sources, distributed generation, Cogeneration, application examples.

C3-5
Investigation and Application Examples of HVAC Systems in Taiwan

1.Wen-Bin Lin  2.Chia-Ching Lin 3.Kuo-Nan Yu 4 Wei-Po Lin
1 Department of Optoelectronic Engineering, Far East University
2 Department of Electrical Engineering, Far East University
3 Department of Electrical Engineering, National Chin-Yi University of Technology
4 Department of Optoelectronic Engineering, Far East University

HVAC (heating, ventilation, and air conditioning) refers to technology of indoor and automotive environmental
comfort. In recent years, many countries have paid more attentions in the issue of energy conservation due to
energy shortage problem. The energy conservation has the advantages of environment protection and easy
access, making the industry develop high performance HVAC systems and related products. In this paper, we do
not only discuss the principles of HVAC systems, but also investigate the application examples of relative
research scheme in recent years. These results provide useful information for the mechanical structure design of
the HVAC systems.

8 4£39 : energy conservation, energy shortage problem, HVAC, application examples.
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A Very-Small-Ripple CMOS Regulated Charge Pump with Fast Start-Up

1.Tsung-Sum Lee 2.Yao-Hui Wang 3.Jia-Xian Chen
1.Graduate School of Electronic and Optoelectronic Engineering National Yunlin University of Science and
Technology, Taiwan (R.O.C.)
2.Graduate School of Electronic and Optoelectronic Engineering National Yunlin University of Science and
Technology, Taiwan (R.O.C.)
3.Graduate School of Electronic and Optoelectronic Engineering National Yunlin University of Science and
Technology, Taiwan (R.O.C.)

This paper presents a very-small-ripple CMOS regulated charge pump with fast start-up. The regulated charge
pump is based on two charge transfer branches using NMOS switches to provide very small output ripple
voltage and fast start-up. The related reversion loss and conduction loss are suppressed efficiently. The proposed
regulated charge pump is designed in a TSMC 3.3-V 0.18-um CMOS process. The circuit provides 30-mA load
current and generates a well regulated 4.5-V output voltage from a supply voltage of 3.3-V with a flying
capacitor of 330-nF. The circuit area is 1.044-mm?2 and the simulated output ripple voltage is less than 2.69-mV
with a 2-uF load capacitor. The power efficiency is greater than 69 % at the range of load current from 1 to
30-mA. The simulation results show that the proposed regulated charge pump has better performance than that
of prior arts at almost the same area.

M 4237 © Regulated Charge pump, ripple voltage
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F2-3
Digital Image Watermarking Using Biorthogonal Wavelets

1.Mao-Yu Huang 2.Pei-Hung Yeh ~ 3.Wei-Ren Chen
1.Department of Electrical Engineering, Kun Shan University of Technology, Tainan, Taiwan 710
2.Department of Electro- Optical Engineering, Kun Shan University of Technology, Tainan, Taiwan 710
3.Department of Electrical Engineering, Kun Shan University of Technology, Tainan, Taiwan 710

In this paper, we propose a blind watermarking scheme for the gray-level images. Since the biorthogonal
wavelet has the property of perfect reconstruction. The input image is decomposed into two-levels of horizontal,
vertical, and diagonal subband, separately by the discrete wavelet transform with biorthogonal wavelet filters.
The monochrome watermark is embedded into the second level subband of the significant coefficients. The

experimental results had tested of several image processing attacks such as sharpening, Gaussian filtering and
salt and pepper noise effect.

B 437 : Watermarking, Biothogonal wavelet.
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G1-2
Phosphor Glass Characteristic Dependency on Process Temperature for High Power WLED

1.Cheng-Feng Yue 2.Chun-Chin Tsai 3.Wei-Chih Cheng 4.Wood-Hi Cheng
5.Min-Ching Lin 6.Ming-Hung Chen 7.Ching-Jen Pan
1.Department of Optoelectronic Engineering, Far East University, Tainan 74448, Taiwan, ROC
2. Department of Optoelectronic Engineering, Far East University, Tainan 74448, Taiwan, ROC
3~4. Department of Photonics, National Sun Yat-sen University, Kaohsiung 80424, Taiwan, ROC.
5~6. LED Module and Application Operation Unit, Walsin Lihwa, Yang Mei, Taoyuan, , Taiwan
7 . HELIO Optoelectronics CorporationNo.276, Daming Rd. Zhudong Town, Hsinchu County 310, Taiwan
(R.O.C)
The processing temperature was optimized around 645°C for higher transmission (+10%) of the mixture of
Ce:YAG and Na20-SiO2 glass as high power WLED’s encapsulation materials, corresponding to lower
degradation (-2%) of quantum efficiency.
€ 4£3% : Phosphor, WLED.

G1-3
Chromaticity Shift and Lumen Loss of Phosphors in Glass and Silicone at Rising
Temperatures

1.Chun-Chin Tsai 2.Cheng-Feng Yue
Department of Optoelectronic Engineering, Far East University, Tainan 74448, Taiwan.

After accelerated test with three levels oftemperature, 150°C, 200°C, and 250°C, The lumenand transmittance of
silicone phosphors decayedmuch more rapidly than glass phosphors, due tomaterial degradation of silicone.
R 4&3% : Phosphor, LED.
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G1-5
High-power LED Inner Structure Effects on the Radiation Patterns

Chun-Chin Tsai'*", Cheng-Feng Yue!, Jin-Kai Chang2 , Li-Yin Chen?,
Min-Ching Lin®, Ching-Jen Pan*, and Wood-Hi Cheng?
1.Department of Optoelectronic Engineering, Far East University, Tainan 74448, Taiwan,
2.National Sun Yat-sen University, Kaohsiung 80424, Taiwan, R.O.C.
3.LED Module and Application Operation Unit, Walsin Lihwa, Yang Mei, Taoyuan, Taiwan
4.HELIO Optoelectronics CorporationNo.276, Daming Rd., Zhudong Town, Hsinchu County 310, Taiwan
(R.O.C)

Optical ray-tracing was used to analyze the effects of inner lens structure on the radiation patterns of highpower
LED, considering three inner lens geometry parameter structure: Radius of curvature (at corner)(r), Width (w)
and Height (4). The dependence of radiation pattern parameters on three geometry parameters of LED inner
structure. The results showed that the geometry parameters were different and had impact on the distribution of
radiation pattern.

# 4£3% : Radiation pattern, LED.

G1-6
Thermal Aging Mean-Time-to-Failure Evaluations of Encapsulation Materials for
Phosphor-Converted White Light-Emitting Diodes

1.Cheng-Feng Yue 2.Chun-Chin Tsai
Department of Optoelectronic Engineering, Far East University, Tainan 74448, Taiwan, R.O.C.

For characterizing thermal degradation of encapsulation materials of LED package, it’s important to study the
mean-time-to-failure (MTTF) evaluation in terms of Weibull and Arrhenius theory as quantitative investigation.
After thermal tests at 250°C and 150°C, furthermore, an order magnitude MTTF improvement at room
temperature had been achieved in the glass encapsulation case.

M4t ¢ MTTF, LED.
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H3-1
Tracking Control of Uncertain Chaotic Control Systemswith Uncertain Input Nonlinearities

1.Yeong-Jeu Sun 1.Chih-Ying Lu 2. Shu-Han Yang 2. Shih-Lu Chen 2. Pei-Jung Lien
1.Department of Electrical Engineering, I-Shou University, Kaohsiung 840, Taiwan
2.etal Industries Research & Development Centre, Kaohsiung 811, Taiwan

In this paper, the notion of virtual stabilizability for dynamical systems is introduced and the virtual
stabilizability of uncertain horizontal platform control systems with uncertain input nonlinearities is investigated.
Based on the time-domain approach with differential inequality, a tracking control is proposed such that the
states of uncertain horizontal platform control systems with uncertain input nonlinearities track the desired
trajectories with any pre-specified exponential decay rate and convergence radius. Moreover, we present an
algorithm to find such a tracking control. Finally, numerical simulations are provided to illustrate the feasibility
and effectiveness of the obtained result

R 4&37: Tracking control, uncertain systems, chaotic systems; uncertain input nonlinearities.

H3-2
Solution of non-linear oscillators using multi-step DTM, modified DTM and Runge-Kutta
method

1.Shing-Huei Ho 2.Shang Chen Wu  3.Chihng-Tsung Liauh
Departmentof Mechanical Engineering, Kun Shan University

Non-linear oscillator problems are investigated using multistep differential transform method(DTM) and
modified DTM in this study. First, solve non-linear oscillator problems by multi- DTM which is based on the
differential transform method and time domain division. Second, solve non-linear oscillator problems by
modified DTM which is based on the differential transform method and Laplace transform and Pade
approximants. Finally, on the basis of the results by Runge-Kutta method, three examples are given to compare
the accuracy and efficiency of these two methods.

B 477 © multi-step DTM, modified DTM, differential transform, inverse differential transform, T-function,
Duffing equation, Helmholtz equation, Van der Pol equation.

H3-3
Exponential Synchronization Between Two Classes of Uncertain Chaotic Systems with
Uncertain Input Nonlinearities

1.Yeong-Jeu Sun 1.Yu-Chen Lin 2.Pei-Jung Lien 2.Shu-Han Yang 2. Shih-Lu Chen
1.Department of Electrical Engineering, I-Shou University, Kaohsiung 840, Taiwan
2.Metal Industries Research & Development Centre, Kaohsiung 811, Taiwan

In this paper, the chaos synchronization between uncertain Duffing-Holmes system and uncertain horizontal
platform control system is investigated. Based on the time-domain approach, a tracking control is proposed such
that uncertain horizontal platform controlled system with uncertain input nonlinearities synchronizes the
uncertain Duffing-Holmes system with any pre-specified exponential convergence rate. Finally, numerical
simulations are provided to illustrate the feasibility and effectiveness of the obtained result.

B 4237 : Synchronization, tracking control, uncertain systems, chaotic systems, uncertain input nonlinearities.
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H3-4
Synchronization of ®° Van der Pol Oscillators via Self-Tuning Terminal Sliding
Mode Control
I8/5-93 PR IE

Lig T HE A FR1 A2 5(0) 2.8 THHAF TR Y AT

The main goal of this study is to introduce the selftuning terminal sliding mode controller for synchronization
between two identical ®6 Van der Pol oscillators with presentations of system uncertainties and external
disturbances. The proposed controllers can tackle the nonlinear dynamics without active cancellation and can be
implemented without known the bounds of system uncertainties and external disturbances. Meanwhile, the
feedback gains are not determined in advance but updated by the tuning rules. Sufficient conditions are given in
the sense of the Lyapunov stability theorem and numerical simulations are performed to verify the effectiveness
of presented schemes.

B 4& 37 synchronization, ®° Van der Pol oscillator, self-tuning, terminal sliding mode.

H3-5
ST IR o PR S LR LT oo R
Robust control of piezoelectric table with disturbance and uncertain input nonlinearity

Lz RE 1 e fR 2 2. MEHE 2
1.Department of Electrical Engineering, I-Shou University, Kaohsiung 840, Taiwan
2.Metal Industries Research & Development Centre, Kaohsiung 811, Taiwan
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Robust adaptive control of servo table with disturbance and input nonlinearity

H3-7

LaxAE 1.24p 38 2mE R 2E 28R E
1.Department of Electrical Engineering, I-Shou University, Kaohsiung 840, Taiwan
2.Metal Industries Research & Development Centre, Kaohsiung 811, Taiwan
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