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Enhanced Perpendicular Magnetic Anisotropy of Pr-Fe-B Thin Film by
Spontaneously Precipitated Fe-Si Underlayer

r4p 545 2 e FeSi A % 1 PrieB §%ehd2 gk % i

An-Cheng Aidan Sun*

Department of Chemical Engineering & Materials Science, Yuan Ze University, Taoyuan, 32003,
Taiwan.

*Presenter & correspondence: Prof. An-Cheng Aidan Sun
Tel: 886-3-4638800 ext. 2554

E-mail: acsun@saturn.yzu.edu.tw

Department of Chemical Engineering and Materials Science, Yuan Ze University, Taoyuan 32003,
Taiwan

Abstrate

High perpendicular magnetic anisotropy (PMA) Pr-Fe-B thin film was deposited on SisNa
underlayer on glass substrate by RF magnetron sputtering technique and in-situ annealed in a high
vacuum chamber. The effects of Pr-Fe-B thickness and in-situ annealing treatment on the
microstructure and magnetic properties of the Pr-Fe-B films were investigated. The results showed
that the PMA and coercivity were better at the magnetic layer thickness of 125 nm and in the
annealing temperature of 650 °C. With this compatible thickness and in-situ heat treatment, the
formation of FesSi layer by effective inter-diffusion of the main magnetic layer and underlayer
supported significantly the ProFe1sB phase as well as the PMA strength. The higher coercivity was
achieved at 7.5 kOe. The surface morphology was more blossom like. XPS analysis exhibited the
distribution of the main magnetic elements that strongly affected by the heat energy at the same
thickness through the elemental depth profile.

Keywords: Thin Film; ProFe14B; Annealing; SizN4; Perpendicular Magnetic Anisotropy; Magnetic
Properties
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To Study the Hydrothermal Processes to Fabricate

the Nano-grade crystalline Silica Power from Silica Sol
Fang-Chun Liao?, Ya-Ping Wu?, and Jun-Lin Lu?
! Department of Materials Science and Engineering, Dayeh University
2 Medical Device Design and Material Master Degree Program, Dayeh University
Abstract

This experiment original material is silicon slurry, which obtains by cutting the wafer. The solid
particles of slurry acquired by preliminary solid-liquid separation and alkalized to form the silica sol,
which is the initial material for experimental study. The main goal of this study is to prepare a hano-
scale crystalline silica powder from silica sol by simple hydrothermal processes.

From pre-experimental results shown that, besides the pH value of the silica sol will obviously
affect the appearance and crystalline intensity of the product. At the same time, changing
hydrothermal temperature and holding time are also important factors to influence the characteristics
of products. Regardless of the flake-like or granular-shape product, it is a standard a-quartz crystal.
Furthermore, the crystalline intensity of the product tends to increase continuously with increasing
the holding time. From results also knowing that applying a simple hydrothermal process treating
industrial silica sol, the nano-scale of a-quartz crystalline product can obtain successfully.

Key words: Silica Sol ~ Hydrothermal Processes ~ Nano-scale Crystalline Silica Powder.
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To Study the Preparation Technique of Micro-Nano
Crystalline Quartz Powder from Waste Glass

Fang-Chun Liao*and Jun-Lin Lu?
! Department of Materials Science and Engineering, Dayeh University

2 Medical Device Design and Material Master Degree Program, Dayeh University
Abstract

First, the recycled waste glass bottle was mechanical smash, and then subjected to the pre-
treatment steps such as particle size sieving, magnetic separation, hot alkaline washing, wet pickling,
cleaning and drying, etc., becoming the initial material for experimental research. Then proceed with
hydrothermal treatments, under high temperature and high pressure status, the glass powder is
dissolved and recrystallized by strong alkali liquor. The experiment will conduct FE-SEM
morphology observation, EDS component analysis, XRD crystalline structure analysis and recovery
measurement of the hydrothermal products with various parameters.

From experimental results show that there is precipitation of crystalline products on the surface
of the glass powder after hydrothermal treatment. From XRD analysis revealed the product was
mainly analcite (NaAlSi.O¢-H20) at 0.5 and 1.0 M mineralizer concentrations; when concentration
greater than 1.0 M, product would be converted into pectolite (NaCa»SizOg(OH)). Also, with
increasing the holding time, the recovery rate and intensity of crystalline structure of analcite product
will increase accordingly. However, increasing the hydrothermal time does not seem to have much
effect on the pectolite product.


http://terms.naer.edu.tw/detail/2935263/?index=1

Key words: Waste Glass ~ Hydrothermal Processes ~ Morphology Observation ~ Crystalline Structure
Analysis.
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Study the Influence of pH Value and Holding Time

on the Morphology of Silica Sol Hydrothermal Products
FANG-CHUN, LIAO' YA-PING, WU? YU-TING, DING?
! Department of Materials Science and Engineering, Dayeh University
2 Medical Device Design and Material Master Degree Program, Dayeh University
Abstract

In general, the material of silica sol (Na20O-+n SiOy) is an aqueous solution which composed of
very fine silica particles, common name as silica gel or silica sol, with unique physical and chemical
properties; such as: large specific surface area, extremely fine particle size, particle carried with
negative charge, adhesiveness, high temperature gelation resistance, etc. At present, it is widely used
in precision casting and paper industry.

This experiment attempts to use silica sol to prepare a nano-scale crystalline silica powder by
hydrothermal processes. First, the hydrothermal temperature was fixed at 200°C, selecting different
pH values of silica sol and holding time as the major experimental parameters to investigate their
influence on the morphology of hydrothermal products. From experimental results show that
adjusting pH value of sol solution will indeed affect the morphology of hydrothermal product. As for
increasing hydrothermal holding time, the particle size and the intensity of crystalline structure of
products will get bigger and increase. At the same time, observing the morphology of product will
gradually transform from spherical nano-flake to polyhedral nano-grade crystalline particles.

Key Words : Silica Sol ~ pH Value ~ Hydrothermal Method ~ Nano-grade Crystalline Silica Powder.
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To Investigate the Sintering Technology of SisN4 Coating on

Semiconductor Crucible
FANG-CHUN, LIAO! SHIH-PING, LIN?> YU-TING, DING?
! Department of Materials Science and Engineering, Dayeh University

2 Medical Device Design and Material Master Degree Program, Dayeh University
Abstract
In this research, semiconductor crucible fragments obtained from single crystal silicon rod

manufacturing industrial, were used as the experimental substrate for sintering study. Also, SizN4
powder was selected as the coating material to study the sintering processes, which included sintering
temperature and cooling rate. Applying FE-SEM to examine the morphology of upper surface and
cross section of sintered layer, and measure the average thickness of sintered layer. At the same time,
will also examine the fused bonding interface between sintered layer and substrate.

The overall experimental results suggested that although the pore size at the cross section
sintered at 1200°C and 0.4°C/min cooling rate is larger, the connection situation can be greatly
reduced, and it is limited at the upper surface, which believed to have the effect of blocking impurity
penetration. If the thickness of sintered layer is required, we can choose sintering at 1300°C with one
hour holding, then select 1°C/min cooling rate to cool down. Under this process parameters, the
proceeding time is adequate for fabrication, and the growth rate of sintered layer is good, both the
quantity of hole and pore in sintered layer is less and distribute at the upper surface area. However,
the crack will be significantly deeper and wider, which is caused by the internal residual stress.

Key words: Semiconductor Crucible, SisN4, Sintering Processes, Thickness of Sintered Layer,
Cracking, Prevent Impurities Penetration
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To Study the Preparation Technology of the HA and SiO;

Nano-Powder by Microwave Processes
* Fang-Chun Liao® Kai-Lin Lan? Yi-Cheng Wang*
! Department of Materials Science and Engineering, Dayeh University
2 Medical Device Design and Material Master Degree Program, Dayeh University
Abstract

In this study, the microwave processes, which commonly used in industry, was selected for the
hydroxyapatite (HA) and silica (SiO2) nano powders preraration. The experimental materials are
crucible fragment discarded from pulling semiconductor single crystal silicon pillars and egg shell
from breakfast shop. During the experiment, the microwave output power and holding time were the
testing parameters. Following will conduct FE-SEM and XRD for morphology observation -
crystalline structure analysis and particle size measurement for various parameter products.

From experimental results shown that both hydroxyapatite and silica powder made by this
method, the average particle size and intensity of crystalline structure trend to grow and become
stronger, with increasing the test time or power input. Also, we can prepare the nano-scale powder
products successfully.

Key words : Microwave Processes ~ Eggshell ~ crucible fragment ~ Hydroxyapatite Nano Powder -
Silica Nano Powder
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To Study the Preparation Process Parameters of Submicron
Silica Powder
Liao Fang-Chun?, Cian Jun-Yu? and Lin Shih-Chuan®
! Department of Materials Science and Engineering, Dayeh University
2 Medical Device Design and Material Master Degree Program, Dayeh University
Abstract

This research selected crucible fragment discarded from pulling semiconductor single crystal
silicon pillars as the raw material. According to its high purity, thus, hope can recycle it by simple
process processing into high purity micro/nano-scale powder. The pre-treated steps are mechanical
smashing -~ sieving ~ magnetic separation ~ wet pickling ~ cleaning and drying, to be the initial powder
for research. Then applying hydrothermal processes, dissolve and reprecipitate it, converted into
powder product. After that, using FE-SEM ~ XRD and particle size analyzer carefully examine the
morphology, analyze the crystal structure and measure the particle size distribution of products.

Experimental results show that under fixed hydrothermal temperature, changing the
concentration of mineralizer and the cooling method, will influence the product morphology
apparently. If under low mineralizer concentration or lower hydrothermal temperature with air
cooling method, the experimental powder can not completely dissolved and reprecipitate, the
obtained product will be mainly noncrystalline nano-scale flakes. If increased the temperature and
concentration, product will transform into sub-micron polyhedral columnar crystalline particles, and



the particle size distribution and morphology will also change accordingly. At the end, carefully
cleaned the products with ultra-pure water, filtered it with a micro/nano filter tube and dried, to
measure the recovery rate and average particle size of powder with different processing parameters.

Keywords: Semiconductor Crucible, Hydrothermal Processes, Noncrystalline Nano-scale Flakes,
Sub-micron Polyhedral Columnar Crystalline Particle
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Research on Transient Liquid Phase Bonding Properties of
"AgCuTi+Graphene™
to Al,Os -Ti6Al4V Heterojunction
I.LK. Leel, C.Y. Wang?
!Department of Materials Science and Engineering, Da-Yeh University
2Master program for design and materials for medical equipment and devices, Da-Yeh University
Abstract
This research is based on the development of vacuum brazing technology between Al;Os
ceramics and Ti-6Al-4V alloy dissimilar materials using AgCuTiSn filler metal. Various industries
are flooded with ceramic and metal components, such as military, aerospace engineering and so on.
However, due to the difference in the coefficient of thermal expansion (CTE) improvement between
the two materials in the cooling stage after the dissimilar materials are joined, the cooling rate of the
metal will be faster than that of the ceramic, which will induce a decrease in the joint strength.
Moreover, the internal stress extrusion caused by the difference in CTE will try to improve this
phenomenon. Based on the previous experience of our team, we will try to add graphene between the
solder sheets to improve it. The experimental results show that the compressive shear strength of the
weldment at 870°C /temperature for 30 minutes is 20 MPa. If the graphene test piece is added, the



compressive shear strength will increase to 52 MPa, which is 2.6 times the strength of the original
weldment. Macroscopic observation shows that the original arc-shaped damage has changed to a
mode of damage where a small amount of ceramic remains; microscopic observation reveals. The
weld width of the graphene test piece has the expected phenomenon, and the overall strength can be
improved.

Keywords: AgCuTiSn, TLP, Heterojunction, graphene, CTE



P8

CZTSe *H & # %% Sn-Se = = {p& 2~ 3
I L

TR R BT A
F50 P A QB

§e

% % H 4p CZTSe-based j& "+t CIGS-based j& "= %] ¥t » CZTSe-based & # % 2 Eﬁit‘ 3R
4 & Cu-Se ~ Zn-Se ~ Sn-Se% Cu-Sn-Se % = = 4p » ¢ F T sk T 4>k » H 7 1uSn-Se
xRS AT AR L_i (A3 C % 1 RadiF il‘fa‘ Sn-Se- =xAp o FAF ¢ ABER
it S ARArF R B ﬁw TNCA G - AR B RS CZTSe B - St Ap enit &
B EE RS LFEF X JHEI ;’%’1 kR EHMENPR o F G S F o CZTSe & M b i ism
v g aArRE (100cc/m|n) 4 & I;Lﬁs;# 4 £Sn- Se, ZAp(type 1) tdi g 4o i W ARArN:E
(150cc/min) > # 6 21175 X {12 % 4 e0Sn-Se= =< 4p (type IT) > Sn/Sert § A& % % 2 = type
I -Sn/Ser- & & ¢ ~typell - (HNO3+3HCI),p RT “ftypeHSn Se- S Ap HitEFR
)ﬂ%v Y SnSe+HNO3+3 HCI—SnCI3 +H2Se +H20+NO2 - d C-AFM 4 #7 17 &=Sn-Se= =t 4p
APRMMEEE T R g A BIRT IR BT A AE AL “ftype]ISn -Se= =t 4p 8 » 2 Voc
Jsc ~ FFY% #‘t—J v KT B T O 4 37% o

M4tF : CZTSe -~ i* #43%] ~ Sn-Se= =% 4p ~ C-AFM

Removing of the Sn-Se secondary phases from the surface of
CZTSe absorber

Chun-Han Lin!, Yi-Cheng Lin?

!Department of Mechatronics Engineering, National Changhua University of Education,
Changhua 50074, Taiwan

Abstract

Preparing of single-phase kesterite structure of CZTS-based film is more challenging than that
of chalcopyrite structure CIGS-based film, due to Cu-Se, Zn-Se, Sn-Se, and Cu-Sn-Se secondary
phases are easily existing during the CZTS-based film the grain growth process. Moreover, these
secondary phases may cause the detriment of device efficiency, Sn-Se phase is the most one of all. In
the study, the different flow rate of Ar gas in selenization processes was firstly changed, and the
influence of the Sn-Se secondary phase on the surface of the film was observed. Then, the chemical
etching process of the Sn-Se secondary phase on the surface of CZTSe was carried out, Finally, the
influence of Sn-Se secondary phase removal on the device performances was discussed. The
experimental results show that at the lower (100 cc / min) and higher (150 cc / min) Ar flow rate, the
rod-like (type 1) and round / semi-circular (type 11) Sn-Se second phase appears on the surface of the
CZTSe film during the selenization process. The lower the Sn/Se ratio, the easier it is to form type I,
and the higher the Sn/Se ratio, the more type Il is formed. Type II Sn-Se phase can be etched
effectively by HNOs and HCI chemical solution, the possible reaction is SnSe +HNOs+ 3 HCl—
SnClz+H2Se +H20 +NOo>. In addition, via conductive atomic force microscopy(C-AFM) analysis,
it can be confirmed that the Sn-Se phase might act as a path of current which causes leakage current
of device. The device efficiency can be increased by 37% after removing the type Il Sn-Se secondary


https://zip5.5432.tw/rzip5/50074

phase.

Key words: CZTSe ~ chemical etching ~ Sn-Se secondary phase -~ C-AFM
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Optical and electrical characteristics of graphene-like PN
junction made under atmospheric pressure process
HAO-YU TANG,MEI-YING CHE,JIH-HSIN LIU
Department of Electrical Engineering, Tunghai University.
No. 1727, Section 4, Taiwan Avenue, Taichung City
Abstract

Graphene has the advantages of high carrier mobility, low resistivity, high light transmission, etc.,
and is suitable for use as a semiconductor material to make device or transistors. This experiment
uses a thermal furnace tube to produce graphene-like materials from the soybean oil under
atmospheric pressure, and to measure the resistivity, carrier concentration, and carrier mobility of
graphene-like materials. Finally, the sample is doped with phosphor to fabricate the structure of the
PN junction device. When the PN junction is illuminated, electron-hole pairs are generated, which
in turn generates a significant photocurrent.

Key word: furnace tube, graphene-like, PN junction, photocurrent
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The study of 3D printing technique for multi-layers printed
circuit board

Presenter: Wang, Yen-Hsun
Department of Electrical Engineering, Cheng Shiu University
No. 840 Chengcing Rd, Niaosong dist. Kaohsiung City 83347 R.O.C. (Taiwan)
Abstract
The current production procedure of regular circuit board is more complicated and also have to
scrap a lot of materials which will cause environment pollutions. | plan to utilize 3D printer
technique to improve circuit board production method to speed up production, reduce environment
pollutions, and reduce cost. Also, the features of 3D printer technique are not only able to speed up
production, but also the printer filament is eco-friendly which could customed make the electric
circuit and circuit board easily. This way, it will cut off lots of production time and less harmful to
our environment. Once the 3D printer operation is trained well which will be able to replace the



traditional circuit board production method. Let me illustrate the possibility of this new production
method in my essay.

The purpose of this study is to utilize FDM (Fused deposition modeling) as 3D printing hardware
device, and use PLA (Polylactic Acid) as printer filament. Also, take Silver Paste to substitute Copper
Clad to print circuit board. Choose ATOM3 3D printer to print circuit board and use 3 kinds of
Conductive Silver Paste to do experiments. The temperature, speed of squeeze out & speed of print
during the printing will impact the print out size, precision and tolerance which will also affect the
value of resistance after Silver Paste is solidified. Besides, use different parameters of PLA filament
to conduct research, and change different filaments during printing to find out the impact for the
different colors on different layers. Then, also modify parameter on the internal software of ATOM3
printer, to verify if any impacts to print circuit board on the glass platform.

At the end, I print a 3 layers circuit board and also design a circuit in parallel to do an
experiment, and choose one out of three Conductive Silver Paste to replace Copper Clad to test the
resistance conduction for 5 pcs of 10 resistance on the different blind via on the circuit board, then
measure the resistance is the preset resistance value. Test result confirm the resistance on the circuit
board reaches 16 Q which has the same value as preset resistance. This test proves that uses 3D
printing technique for electric circuit and multi-layers PCB would work.

Key words: 3D printer, electric circuit board, multi-layers electric circuit, Conductive Silver
Paste,Copper Clad
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The stability and application of gold nanoparticles
fixed on the substrate

Chin-Wei Wu'* and Chien-Tsung Wang?
1Bachelor Program in Interdisciplinary Studies, National Yunlin University of Science and
Technology,
2Department of Chemical and Materials Engineering, National Yunlin University of Science and
Technology,
No. 123, Section 3, University Rd., Douliu, Yunlin 64002, Taiwan

Abstract

The noble metal nanoparticles could absorb specific light and then produce the spectra[1]. This
characteristic is sensitive to the environment[2]. Changes in the refractive index of the environment
will cause changes in the plasmonic resonance, so we can use the features to sense the environment.
This element uses chemical self-assembly to modify gold nanoparticles on the substrate as a sensing
element and uses a visible spectrometer to check the stability of this element. The element is stored
in a pure aqueous solution for 4 weeks, and the change in absorbance is less than 5%. We hope to
fabricate easy and simple sensing equipment.

Keywords: nanoparticle, plasmonic resonance, self-assembly
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2. Nath, N., Chilkoti, A. (2002) A colorimetric gold nanoparticle sensor to interrogate biomolecular
interactions in real time on a surface. Analytical Chemistry, 74, 504-509.
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Development of Tapered Fiber Optic Localized Surface
Plasmon Resonance Refractive Index Sensor

CHANG-Y UE CHIANGY?*, CHIEN-HSING CHEN?®, CHIN-WEI WU?, CHIEN-TSUNG WANG*, JIAN-NENG WANG®
! Graduate School of Engineering Science and Technology, National Yunlin University of Science and Technology,
2 Bachelor Program in Interdisciplinary Studies, National Yunlin University of Science and Technology,
3 Department of Biomechatronics Engineering, National Pingtung University of Science and Technology,
4 Department of Chemical and Materials Engineering, National Yunlin University of Science and Technology,
SDepartment of Civil and Construction Engineering, National Yunlin University of Science and Technology,
No. 123 University Road, Section 3,Douliou, Yunlin 64002, Taiwan, R.O0.C

Abstract

In recent years, fiber-optic sensors have been used in many fields [1-2]. The advantage of the
type of sensor is simple of composition and ease of operation, real-time detection and excellence
sensitivity to the local refractive index of the surrounding environment [3-6]. A novel fiber optic
localized surface plasmon resonance refractive index sensor composed of a tapered optical fiber was
demonstrated in the present study. The total length of the tapered fiber was 23 mm were fabricated
and modified with gold nanoparticles on the waist surface to produce the nano-plasmonics sensor.
The TFO-LSPR sensor was examined for analysis of sucrose solutions with various refractive indexes
(1.343 - 1.403 RIU). Experimental results obtained from the TFO-LSPR sensor showed a good



correlation coefficient (0.9962) from the linear regression analysis. It is certain that in the near future,
TFO-LSPR sensor and nanotechnology based detection methods will take the place of current
methods in agricultural, food, environmental and clinical diagnosis.

Key Words: localized surface plasmon resonance, gold nanoparticles, refractive index, fiber optic
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Batch Wet Etching Rinsing Device

(Downflow Overflow Rinse, DOR technology)
Lay Gaik Kevin Tsali

Da-Yeh University Electrical Engineering
No0.168, University Rd., Dacun, Changhua 51591, Taiwan(ROC)
Abstract

A batch wet etching rinsing device has a rinsing trough, two upper water supplying troughs, an
external pipe and a discharge pump. A main trough chamber is formed in the rinsing trough. A laminar
flow plate is mounted in the main trough chamber and divides the main through chamber into an
upper chamber and a lower chamber. A lower overflow pipe is disposed through the rinsing trough
and communicates with the lower chamber. The upper water supplying troughs are disposed outside
the rinsing trough. A water supplying chamber is formed in each upper water supplying trough and
communicates with main trough chamber. An upper water supplying pipe is disposed through each
upper water supplying trough. The external pipe is disposed through the rising trough and
communicates with the lower chamber. The discharge pump is disposed on the external pipe. The
rinsing device saves deionized water to be used such that cost for rinsing wafers is lowered.
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Preparation and Characterization of BaAl.O4:Eu Phosphors
by Sol-Gel Method
Lay Gaik Teoh, Kai-Chen Hsieh, Bo-Xun Wei
Department of Mechanical Engineering, National Pingtung University of Science and Technology,
No. 1, Shuefu Road, Neipu, Pingtung 91201, Taiwan
Abstract

The method of preparing the samples in this experiment is the sol-gel method, using the triblock
amphiphilic copolymer F-127 as chelating agent to prepare barium aluminate (BaAl>Os) and Eu-
doped BaAl:0s. X-Ray diffraction analysis (XRD), scanning electron microscope (SEM),
transmission electron microscope (TEM) and optical characteristic analysis such as
photoluminescence spectroscopy (PL) to explore its structure and properties.

According to the XRD results, all the samples obtained are characterized with hexagonal
structure and calcined at above 750°C . But with a little impurity in Eu-doped BaAl.O.. TEM analysis
also confirmed that the structure of undoped and doped BaAl>O4 is hexagonal. Eu-doped BaAl,O4 of
PL analysis shows that excitation at 395nm, the emission peaks at 579, 593, 618, 655 and 704nm
were attributed to the transitions of Eu ion. From the CIE results, it is know that BaAl,O4 emits blue
color light and Eu-doped BaAl.O4 emits pink and orange light colors.

KeyWords: BaAl>0s, sol-gel method, photoluminescence
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Preparation and Characterization of CaAl,O.:Eu Phosphors
by Sol-Gel Method

Lay Gaik Teoh, Sheng-Jun Lin, Zi-Ting Huang
Department of Mechanical Engineering, National Pingtung University of Science and Technology,
No. 1, Shuefu Road, Neipu, Pingtung 91201, Taiwan
Abstract

The crystal structure of CaAl204 is a monoclinic phase, which has the advantages of high
strength and high toughness, etc. It can get persistent light emission by doped rare earth or transition
metal ions. In this experiment, CaAl,O4 was prepared by sol-gel method. The effects of different
concentrations of Eu ions and calcination temperature on the properties of the powder were
investigated. Finally, exploring the structure and optical properties by X-Ray diffraction analysis
(XRD), scanning electron microscopy (SEM), transmission electron microscopy (TEM) and
photoluminescence spectroscopy (PL) analysis.

The XRD results show that the peaks of CaEuAlsO7 appear with the higher doping concentration.
The TEM analysis shows that it can be also confirmed is CaAl>Os structure. Eu-doped CaAl,O4 of
PL results showed that ultraviolet emission at 394 nm, and excitation at 618 nm. The best condition
is 10 mol% Eu-doped CaAl.O4 at 900°C calcination. Their peaks are in the red and orange regions.

KeyWords: CaAl0s, sol-gel method, Eu-doped



P16

A R-a5 0 8% MgALOs Eu 2 M2 =3
AT A 108
R AH S FR ARk
BN o R s 15
P

AT R RIFRA GG A S B 0 T Eu RGE A 1 3 -2 WA MgALO,

g P””#%%Fk&ﬁﬁw7%ﬂﬁ °P2ﬁ$ oM R g
5 LRSI E TN A B [ T SR S KPR RE o P F B %A XRD A 4512 900°C
BHER PR 2 LTS ﬁf?m MgAIzO4 R} z..%f# B BU P E R R R § ¢ Mkt
2 %‘% ’ ? E3AP NI o SEM B R BT o B AR S H kel > TEM 2% 57 > Sk % Bl
Heh- AT SESTEDCH AR E MOALOs 2 S W o PL 2 % 81 » 4852 7.5mol% Eu p¥ &
FoE TE, 395 nm £ T » 4 508 ~ 593 ~ 617 ~ 655 ~ 705 nm % Eu3+ﬁ" Foarid A 2 g > H
¢ 617 n(°Do—>"F2) 2. dbtiE B Eip 0 @ 5 CIE ¢ B R R BlAring ok o

M AL MgALOs » 3 " -587 72 » i3 e

Preparation and Characterization of MgAl.O4: Eu Phosphors
by Sol-Gel Method
Lay Gaik Teoh, Yu-Hsin Ku, Yi-Wen Wang
Department of Mechanical Engineering, National Pingtung University of Science and Technology,
No. 1, Shuefu Road, Neipu, Pingtung 91201, Taiwan
Abstract

In this study, undoped and doped MgAl.O4 were prepared by sol-gel process with citric acid as
chelating agent, and Eu as activator. The effects of different doping concentration on the crystal
structure, morphology and photoluminescence properties were investigated. XRD analysis showed
that MgAIl>O4 with cubic spinel structure was obtained. There were no impurities found in Mn-doped
and Eu-doped MgAl>04 with increasing concentration. SEM results revealed that the samples have
different morphology. TEM images showed that grains agglomerated with citric acid as chelating
agent, and the diffraction pattern also confirmed MgAl.O4 structure. The emission peaks at 580 nm,
593 nm, 617 nm, 655 nm and 705 nm were attributed to the (°Do—"Fo) (°*Do—"F1), (°Do—'F2), (°Do
— 'F3) and (°Do— 'F4) transitions of Eu®* ion, and excitation at 395nm. The Commission
Internationale de I'Eclairage (CIE) coordinates results showed that the emission color shift can be
tuned from bluish to reddish by doped Eu®* ion

Key Words: MgAl,0s4, sol-gel method, Eu-doped
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Preparation and Characterization of LaAlO3: Eu Phosphors
by Sol-Gel Method
Lay Gaik Teoh, Chin-Tang Liu and Shang-En Yu
Department of Mechanical Engineering, National Pingtung University of Science and Technology,
No. 1, Shuefu Road, Neipu, Pingtung 91201, Taiwan
Abstract

Most of the luminescent materials are caused by the internal atoms occupying the position of the
host lattice to cause energy emission to generate light. Therefore, the selection of phosphors is very
important. LaAlOs3 is a relatively new material. Good chemical stability, mechanical durability,
optical activity and other characteristics have become one of the research focus of light-emitting
materials in recent years. LaAlO3z and Eu-doped LaAlOs were prepared by sol-gol process with a
triblock copolymer F-127 as a chelating agent, and aluminum nitrate, lanthanum nitrate, and
europium nitrate as precursors. The as-synthesized products then calcined at 850°C and 900°C. X-
Ray diffraction analysis (XRD), scanning electron microscopy (SEM), and transmission electron
microscopy (TEM) and photoluminescence spectroscopy (PL) were used to characterize the
microstructure and properties of the samples. According to the XRD analysis results, it is known that
the crystal structure of LaAlOs which belongs to the rhombohedron in the trigonal system are obtained.
The diffraction pattern of TEM also confirmed LaAlOs structure. From the CIE analysis results, it is
know that Eu-doped LaAlOs emits light in the red region.

KeyWords: LaAlOs, sol-gel method, Eu-doped
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Evaluation of nano Rutile-phase titania as pigments for
organic intumescent fire retardant coatings

In the present study, the nano Rutile-phase titania are employed as pigments for organic
intumescent fire retardant coatings (FRC). The fire-resistant effects of the coatings were evaluated
accordingly. The content of the intumescent coatings comprises pentaerythritol as the carbon
source, melamine cyanurate as the blowing agent, ammonium polyphosphate as catalysts where
thermos-setting acrylic acid resins in ethyl acetate were used as binder. By adding nano-rutile titania
as pigment and additive, the synergistic effects for the above-mentioned FRC recipe is prominent as
the thickness of char-layers increased by the addition of nano Rutile-phase titania. It reveals that by
adding 2 wt.% of nano Rutile-phase titania, an remarkable fire resistant effects could be reached as
compared to others titania-adding recipes.
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Evaluation of the flame retardant performance of intumescent

flame retardant coatings with different resin/solvent ratios
WEI-JUN-HUANG!, MIN-XIU-LIANG?, PIN-CHUAN-YAQ?
1 Bachelor of Fire Safety, Da Yeh University

’Master s Program of Environmental Engineering, Da Yeh University
3 Department of Materials Science and Engineering, Da Yeh University
Abstract

Development of high-efficiency intumescent flame retardant in the research, formulate suitable
formula to make it have both the functions of historic site protection and building fire protection. This
intumescent flame retardant coatings of the composition includes 1 polyphosphate (such as
ammonium polyphosphate) referred to as APP-L, it is acid donor or catalyst, used pentaerythritol
(PE200S) as a carbon donor or char—forming agent, the environmentally friendly and non-toxic



melamine cyanurate referred to as MCA replaces the traditional melamine poison as the blowing
agent, used titanium dioxide (R-900) to be an inorganic additive, used thermal plastic acryl resin to
be a binder, used ethyl acetate to be a solvent.

This research will be divided into two stages, the A stage is to change the resin weight to fix the
weight of acid donor, carbon donor, blowing agent, inorganic additives and solvent. Stage B is to fix
the resin ratio (10%), change the weight of the solvent and fix the weight of acid donor, carbon donor,
blowing agent and inorganic additives to explore the influence of resin and solvent ratio on the
combustion characteristics of intumescent flame retardant coatings. Result was found the weight of
the resin accounted for 10% of the total weight and the weight of the solvent account for 40—42.5%
of the total weight, which has good flame retardant properties and viscosity.

KeyWord: Intumescent flame retardant coatings, Ammonium polyphosphate, Acid donor,
Pentaerythritol, Carbon donor or Char former, Titumani dioxide, Inorganic additive, Thermal plastic
acryl resin Binder, Ethyl acetate, Solvent
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Triple-Band Folded Antenna For MIMO
Chen Shao Qian ~ Chun-Te Wu

Electrical Engineering DepartmentDa-Yeh University51591, Taiwan.
Abstract
This paper proposes a triple-band folded antenna for MIMO. The triple resonant modes are
created by two bent meander radiating elements added to the end of the microstrip line to provide
several surface current paths. Altair FEKO software is used for structural analysis and simulation.
The proposed antenna has a substrate size of 36x72x1mm?3. Application frequency bands are 2.33-

2.65 GHz, 3.79-4.21 GHz and 5.67-6.45 GHz.

Key words : MIMO antenna , asymmetric antenna.
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Circularly polarized microstrip antenna, increase gain
through inductive coupling element
Wen-Jung Tian, Chun-Te Wu
Da-Yeh University Electrical Engineering ,Changhua ,51591
Abstract

This paper proposes a circular polarization antenna for radio frequency identification (RFID).
When a circular polarization antenna is used for transmitting (receiving), if linear polarization antenna
is used for receiving (transmitting), then linear polarization (circular polarization) antenna can receive
signals in any direction. We use Ansys HFSS software for analysis and simulations. The sizes of
the proposed circularly polarized antenna are 150x150x2mm3. Two orthogonal dipole antennas are
used to create 90 degrees phase difference. The application frequency band of this antenna is 2.45
GHz, and it can be used as long-distance RFID.

Key words: RFID, circular polarization antenna, High gain, HFSS
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Dual-Polarization Slot Antenna Array for Base Station
Application
Chieh-Chin Tsai®, Chun-Te Wu!

!Department of Electrical Engineering, DaYeh University,
Changhua 51591, Taiwan

Abstract

This paper proposes an antenna array for base station. The operating frequency bands include
GSM (1.71~1.99GHz), PCS (1.85~1.98GHz), UMTS (1.71~2.17GHz), WLAN (2.412~2.484GHz).
The simulation FEKO software is used for structural analysis and simulation. The substrate of this
antenna is FR4 and its size is 69x69x1mm3 with dual-polarization slots. The resonant frequency
depends on the total length of the three-stage Slot-Line. Based on the above content, in order to use
this antenna for base station application, a dual-polarized array antenna is designed. The application
frequency band is from 1.7GHz to 2.4GHz, and a T-junction power divider is used to divide two
signals with almost equal amplitudes to feed into two antenna elements by using 50Q transmission
lines. The proposed antenna array has good directivity in two polarization directions, and has high
gain and good efficiency.

Key words: antenna array, dual-polarized slot antenna, base station antenna
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Ultra-wideband MIMO antenna with orthogonal polarization
Yuan-Long Liang, Chun-Te Wu
Department of Electrical Engineering, DaYeh University
Changhua51591, Taiwan
Abstract

This paper proposes a multiple-input multiple-output (MIMO) antenna applied to ultra-
wideband (UWB). UWB antenna has many advantages such as small size, convenient portability, and
low cost. This antenna uses FEKO software for research and analysis. The substrate uses an
FR4_epoxy with a size of 32x32x0.8mm?3. The L-shaped groove on the back and antenna on the front
are used to achieve ultra-wideband applications. The antennas are set with orthogonal directions to
achieve high isolation results. They can be used for analog applications in the frequency range of 3.1
GHz ~ 10.6 GHz.

Key words: multiple-input multiple-output, ultra-wideband, FEKO
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A Triple-Band Monopole Antenna for WLAN/WIMAX
Applications

CHANG,JUI-YUAN, CHUN-TE WU
Department of Electrical Engineering, DaYeh University
No. 112, Shanjiao Rd., Dacun, Changhua 51591, Taiwan
Abstract

This paper propose an antenna used in the 2.4GHz to 7GHz frequency band. It has three frequency
bands to cover WIMAX and WLAN. The monopole antenna has the advantages: low cost, small size,
and easy to use and manufacture. Ansys HFSS software are used for analysis and simulation. Changing
the sizes of rectangular ring and the shape of the cross bars to match the specification. The sizes of the
substrate is 34x18x1.6 mm?. The relative permittivity of the substrate is 4.4.

Keyword:Monopole Antenna ,\WLAN/WiM



P25

X1 7] GPS Fl& 1 ¥ ME 1 A
PRE IR
AEAE TS %~ §51 2~ 51501

#&
A - A A ARG X Al ez A R 5 0007 e L RF
#1GPS FlHE 1 % & o £ * FEKO HOgmdial ko ie (7 S A 45 2 fidi - “7ie * enfhds < o 5 88x
88x1. 6mm’ 1 FR4 &1 = 5 » o * 456 5 1. 1GHz & 1. TGHz -

M@ it - E:< 8

A Half-Moon GPS Circularly Polarized Microstripline
Monopole Antenna
Abstract
This paper proposes a half-moon GPS antenna by using triangular background to create 90
degrees phase difference for circular polarization. FEKO is used for structural analysis and
simulation. The substrate is FR4 with sizes of 88mmx88mmx1.6mm.

Keywords: circular polarization, monopole antenna
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Broadband Compact CPW-Fed Circularly Polarized Square
Slot Antenna for WLAN Application

JIE-SHINTZENG, WEN-JUNG TIAN , CHUN-TE WU
Department of Electrical Engineering, DaYehUniversity
No. 168, Shanjiao Rd., Dacun, Changhua51591, Taiwan
ABSTRACT
This paper proposes a circularly polarized antenna for WLAN-5GHz. The circularly
polarized antenna has the advantage of not having to consider the polarization direction
of the antenna when receiving and transmitting linearly polarized antennas. The FEKO
software is used for structural analysis and simulation. A circularly polarized antenna has
size of 20x21.8x1.6mm3. The quarter-wave and half-wave radiating elements placed
orthogonally are used and one of the radiating elements is fed by a slotted transmission
line to achieve a phase difference of 90 degrees to create a circularly polarized effect.

KeyWords: circularly polarized antenna, coplanar waveguide, FEKO
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Study of the Growth Conditions of Oriented ZnO Nanorods
on Si(100) Substrate

Huang-Huei Sung® and Zhou-Liang Zheng?

! Department of Materials Science and Engineering, Da-Yeh University
2 Medical equipment design and materials-degree process, Da-Yeh University
Changhua 51591, Taiwan

Abstract

In this study, the seed layer on the substrate was properly etched to assist the directional growth
of ZnO nanorods. In the experiment, a layer of ZnO film was sputtered on the Si(100) substrate as
the seed layer, and then the seed layer was etched by HCI, and then ZnO nanorods were grown by
thermal oxidation CVD. The grown samples were investigated by FE-SEM to observe the surface
morphology of ZnO nanorods. The experimental results found that after adjusting the conditions of
the corrosion seed layer, the growth temperature and dwelling time during growth, the vertical growth
of ZnO nanorods on the substrate surface can be controlled.

Keywords: vertical growth, ZnO, nanorod, seed layer
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Study on the Magnetic and Structural Properties of

CoxFes-xOyFerrite Bulks

Zhuang-Ya Ting and De-Sheng Lee
Department of Electrical Engineering, Da-Yeh University,
168 University Rd., Dacun, Changhua 51591, Taiwan, R.O.C

Abstract

In recent years, it has been found that spinel of cobalt ferrite oxide film has a large magnetic
optic Kerr effect at short wavelengths, which has important uses in the study of magnetic order of
magnetic super thin films, magnetic anisotropy, interlayer coupling and phase change behavior of
magnetic super thin films. The application of the system can automatically scan the magnetic
sample hysteresis curve, thus obtaining the coercivity of thin films, magnetic anisotropy and other
information, coupled with its largest coercivity force to make it a highly competitive high-density
magnetic recording material. However, how to keep the saturation magnetization intensity of the
cobalt ferrite at the same time to further improve its coercivity, in order to obtain suitable for high-
density information storage level of magnetic optical reading and writing characteristics, is
currently a hot topic of research.

In this study, different proportions of cobalt ferrite powder were prepared by chemical sinking
method. CoxFesxOy (X-0. 5 to 1. 6), using X-ray winding experiment (XRD), scanning electron
microscope (SEM), vibration sample magnetometer (VSM) for research and analysis, data found.
Using SEM observations, the structure of the particles presented by CoosFe250y was found.
However, other samples will exhibit a flaky structure at sintered temperatures above six hundred
degrees Centigrade. Magnetic analysis of different samples shows that under different temperature
sintering. CoosFe250y and Coo.79Fe2.210y Sintering temperatures do not change under magnetic
hysteresis curves. But CoFe>Oy will show sintering temperatures at seven hundred eight degrees
Centigrade that are different from other temperatures. The hysteresis curve has a smaller amount of
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saturation magnetization, while Co1sFe1.40y is also present. The same effect is the same at six
hundred degrees Centigrade.

Keywords: Cobalt ferrite, Chemical precipitation method, Magnetic energy, Magnetic optic Kerr
effect



