
The Govemment of the Union of Myanmar
. MinlstlY of Education

Department of Higher Education (Lower Myanmar)
and

Department of Higher Education (Upper Myanmar)

Universities

Research Jcarnal

Vol. 1, No.3 December, 2008.



Universities Research Journal 2008, Vol. 1, No.3

Universities Research Journal 2008
Vol. 1, No.3

Editorial Board

Editors in Chief
Prof. Dr. Saw Hla Myint, Head of the Department of Chemistry, University
of Yangon
Prof. Dr. Thein Thein Win, Head of the Department of Chemistry, Yangon
Institute of Education
Prof. Dr. Thida Win, Department ofChemistry, University of Mandalay ,
Prof. Dr. Win Win Thar, Head of the Department of Physics, University of
Yangon
Dr. Khin Tint, Associate Professor, Head of the Department of Physics,
Yangon Institute of Education
Prof. Dr. Yin Mya, Head of the Department of Physics, University of
Mandalay
Prof. Daw Nwe Nwe Win, Head of the Department of Computer
Studies,University ofYangon

Editors
Prof. Tin Kyaing, Head of the Department of Chemistry, Yangon University
of Distance Education
Prof. Khin Khin Saw, Head of the Department of Chemistry, University of
Dagon
Prof. Dr. Aye Aye Tun, Head 'of the Department of Chemistry, University
ofSittway
Prof. Dr. Tin Tin , Head of the Department of Chemistry, University ofPyay
Prof. Dr. Daw HIa Than, Head of the Department of Chemistry, University
of Dawei



Universities Research Journal 2008, Vol. 1, No.3

Prof. Dr Phway Phway, Head of the Department of Chemistry, University
of East Yangon .
Prof. Dr. Khin Myo Nwe, Head of the Department of Chemistry, University
of Hinthada
Prof. Dr. Myint Myint Sein, Head of the Department of Chemistry,
University of Mandalay
Prof. Dr. Aye Aye Wai, Head of the Department of Chemistry, University
of Magway
Prof. Khin Hnin Lwin, Head of the Department of Chemistry, University of
Monywa
Prof . Dr. Sein Sein Aung, Department of Chemistry, University of
Panglong
Prof. Dr. Tha Zin, Head of Chemistry Department, University of Loikaw
Prof. San San Wai, Head of the Department of Chemistry, University of
Lashio
Prof. Dr. Aye Myatt Mynn, Head of the Department of Physics, University
ofMawlamyine
Prof. Dr. Than Hla, Head of the Department of Physics, Yangon University
ofDistance Education
Prof. Dr. Khin Mar Kyu, Head of the Department of Physics, University of
Dagon
Prof. Dr. Thet Tun Aung, Head of the Department of Physics, University of
Pathein
Prof. Dr. Daw Thein Win, Head of the Department of Physics, University of
Sittway
Prof. Dr. Khin Soe Win, Head of the Department of Physics, University of
Pyay
Prof. Dr. Myint Myint Moe, Head of the Department of Physics, University
ofDawei .
Associate Prof. Dr Ni Ni Zin, Head of the Department of Physics,
University of East Yangon
Prof. Dr Tin Tin Win, Head of Department of Physics, University of West
Yangon
Prof. Dr. Mya Mya Win, Head of the Department of Physics, University of
Hinthada
Prof. Myint Yee, Head of the Department ofPhysics, University ofMaubin
Prof. Dr. Myint Myint Tun, Head of the Department of Physics, University
of Hpaan



Universines Research Journal 2008, Vol. I, No.3

Prof. Dr. Than Win, Head of the Department of Physics, University of
Myeik
Prof. Swe Swe Vi, Head of the Department of Physics, University of
Monywa
rof. Dr Thet Thet, Head of the Department ofPhysics, Mandalay University
ofDistance Education
Prof. Dr. May Vee Thein, Head of Physics Department, University of
Panglong
Prof. Dr. Soe Soe Nwe, Head of the Department of Physics, University of
Lashio
Prof. Dr. Kltln May 00, Head of Department of Physics, Myinchan Degree
College



Universities Research Jouma12008, Vol. 1, No.3

Contents

Page

Determination of Calorie Contents of Myanmar Snacks from 1
Thanlyin Township
Nyo Nyo Aung. Mya Mya Mu and Myat Sandar H/a

Analysis of the Carbonate in Limestone from Loikaw Area 19
Tha Zin, Than Than Myint andNi Ni Sein

Preparation and Application of Intercalated Zinc Oxide Carbon 31
Molecular Sieves
Mya Thuzar, Nyum Wynn andKhin Mar Tun

Process Development of Lentil flour- based Adhesive for 39
Woodworking Industries
TinSein

Isolation, Identification and Antibacterial Activity of Some 47
Xanthones Present in Fruit Hulls ofGarcinia Mangostana Linn.
Sandar Aung, Aye Aye Tun. San San Aye. andMaung Maung Htay

Studies on an Unknown Compound from Argyreia barbigera 57
Choisy
Htay Htay Win

An Antioxidant Organic Compound Isolated from the Stem of 71
Hypericum calycinum 1. (pyin-nyar-lin-kar) •
Thida Win, Thant Thant Htwe, Myint Myint Sein andJoerg Heilmann

Repellent Action of Citronella Oil Against Aedes Aegypti Mosquito 81
Ei EiSoe

Investigation of the Antioxidant Activity of Cydonia cathayensis 95
Hemsl, (Chinsaw-ga) Fruit
SanSan 00

Isolation and Structural Elucidation of an Unknown Biologically 105
Active Compound from Myanmar Traditional Indigenous Medicinal
Plant Clerodendrum serratum SPRENG (Yin-bya-net)
Aye Myint, Myint Myint Sein and Mya Aye



Universities Research Journal 2008, Vol. I, No.3

Page

Anti-Helicobacter pylori and Anti-tumor Activities of 119
(Koreaand Myanmar) Herbal Medicines
Hnm Hnin Aye

Structural Elucidation ofa Bioactive Carbazole Compound Isolated 129
from Pteris pellucida Presl. (Say-ba-zun-doke)
Lwin Lwin Myint

Thermodynamic Investigation of Dodecylpyridinium Ion Binding 141
with Fulvic and Humic Acids
Min Mill fee, Tohru Miyajima and Noboru Takisawa

Detecting the Incoming Objects by Using Infrared Radiation 151
Moe Nyo, Than Tun 00 andAye Maw Aung

High Performance Computing in Yangon University 161
PhoKaung and fe Chan

Peripheral Interface Controller - Based Frequency Meter 167
HtarHtarAye Win, Thida Soe andNi Ni fin

Spectral Analysis on Voices of Myanmar Characters and Words 177
fe Chan and Win Win Kyi

Polarization Phenomena Associate with Scattering ofRadiation in 187
Astrophysics
fee fee 00, G. Padmanabha and G. Ramachandran

The Study ofthe Curves ofFunctions for Data Points 203
H/a Myint Kyaw

Analysis ofa Double-D Hypernucleus Event in the KEK-PS E373 217
Experiment
Khin Than Tint

Elemental Analysis of Tawkyetthun (Herbal Plant) for Treatment of 227
Diabetes
Khin Tint

Production of Kaonic Nuclei K -pp by p(p, K1 and p(d, KO) 235
Reactions
Htar Win Htike, Mar Mar Htay and Khin Swe Myim



Universities Research ]oumal2008, Vol. 1,No.3

Page

Study on the Nwnber ofAlpha Tracks and Pore Diameters Based on 247
Annealing Method
~aMyaWin

Charge Storage Mechanism ofPbTio.99 AlO.OI03 Gated Short - 259
Channel Thin Film Transistor
Khin Nyo Win, Kyi Kyi AungandLai Lai Aung

Effects ofOvergrowth, Growth Rate, and Capping oflnAs Quantum 269
Dots Grown on Cross-hatch Surfaces byMolecular Beam Epitaxy
Cho Cho Thet, Ko Ko Kyaw Soe, Teeravo: Limwongse, Somsak PanyaJceaw and
Songplwl Kanjanachuchai

Electrical Properties ofZnl.xCuxO/Si Thin Film 277
MinMaung Maung andAye Myat Minn

Growth and Characterization of Indiwn doped Zinc Oxide Solar Cell 285
Yee Yee 00, Aye Aye Swe and Than Thall Win

Growth Mechanism, XRD, Raman and FTIR Spectroscopic Studies 293
ofPotassiwn Pentaborate (KB5) Crystal
Zin Min Tun and Win Kyaw

Growth of Sol-Gel Derived Lead Titanate Thin Filmfor Non- 303
Volatile Memory Device Application
Khin Moe Thant and Yin Maung Maung

Ionic Conductivity and Dehydration ofZnS04'7H20 Crystal at High 313
Temperature
WutHmon Win

Ionic Conductivity ofxM20. (I-X) Bz03 Glass 325
SoeSoe Thin

Study on Ferroelectric Properties ofTi02/ Si02/p-Si (Metal! 335
Ferroelectric! Insulator/Semiconductor) Thin Films
May Yee Thein. Yin Yin Thein, Than Than Win and Ko Ko Kyaw Soe

Multi-Agent Architecture Approach to Web-Based Teaching 345
System
NweNwe Win

Optimizing Database Queries by Indexing 355
Soe Mya Mya Aye



Universities Research Joumal2008, Vol. I, No.3

Study.o.n Ferroelectric Properties of TiOz / SiOz/p-Si (Metal!
Ferroelectric! Insulator/Semiconductor) Thin Films

MayYeeTheinl
, Yin Yin Thein2
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Abstract
Fabrication of TiOiSiOfp-Si (MelB1/ Ferroelectric! Insulator!
Semiconductor) thin films, deposited by liquid phase epitaxial growth
method is presented. Samples are heated at SOO°C, SSO°C, 600°C, 6SOoC
and 700°C each for Ihr respectively. The ferroelectric properties such as
the remanent polarization Pn the spontaneous polarization p.. the
coercive field Ec and the memory window (MW) of thin films are
studied.

Keywords: remanent polarization, 'spontaneous polarization, coercive
field, memory window.

Introduction

Ferroelectric materials can be used in different ways in -memory
designs. The first used is a thin film of ferroelectric in 8 capacitor -as -a
nonvolatile storage element' using the hysteresis property of polarization
versus ,voltage as the means of storing data. Ti02 is well known -as 8

fundamental ferroelectric oxide. Titania (Ti02) has excellent in .optieal,
dielectric and catalytic properties and is widely'used in industry. Anatase
phase Ti02 plays an important role in solving' various environmental
problems because it can destroy harmfulcontaminants in water soil and air.
Compared to other photocatalysts, titania is cheaper and nontoxic to human
body and thus, is commercialized as the most powerful photocatalyst due to
its high efficiency and wide applications in most photocatalytic reactions.

Thin films are fabricated by the depositionof individual atoms on 8

substrate. Their thickness is typically less than several microns. Thin films
are now widely used fon 'making electronic devices, optical coatings and
decorative parts. Ferroelectric thin films have been attracting 8 great deal of
attention because of their potential application in microelectronic and micro
mechanical field; As modern electronic devices, such as mobile phones and
note book computers, become popular, considerable attention is focused
on ferroelectric devices, particularly non volatile memory devices.

1. Professor (Head), Dr, Department ofPhysics, Panglong University
2. Assistant Lecturer, Dr, Department ofPhysics, Dagon Univel'$ity
3. Assistant Lecturer, Dr, Department ofPhysics, Myingyan DegreeCollage
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Ferroelectric random access memories (Fe RAM) have good features such
as high speed operation, low power consumption, and large scale
integration (LSI). A number of efforts have been undertaken to prepare
good ferroelectric thin films by various methods such as RF sputtering,
electron beam evaporation, ion beam sputtering, metal organic chemical
vapor deposition, laser ablation and sol-gel processing. An insulating buffer
layer is usually inserted between the ferroelectric material and Si. Such a
structure is called a MFIS (Metal! Ferroelectric /Insulator/ Semiconductor).

An important characteristic of ferroelectric is the ferroelectric
hysteresis loop. A ferroelectric hysteresis loop can be observed by means of
a Sawyer-Tower circuit. Circuit arrangement of P-E measurement with
Sawyer-Tower circuit was shown in Fig 2. The external bias applied to the
circuit is saw tooth wave of frequency 100 kHz. In a ferroelectric material,
on the other hand, there is a spontaneous polarization, a displacement which
is inherent to the crystal structure of the material and does not disappear in
the absence of the electric field. In addition, the direction of this
polarization can be reversed or reoriented by applying an appropriate
electric field. The best ferroelectric properties (high remnant polarization
and low coercive field) are found for epitaxial films. The P-E characteristic,
remnant polarization versus bias voltage, and remnant polarization versus
frequency of Ti02/Si02/p-Si thin film are studied using the Sawyer-Tower
circuit.

The purpose of this paper is to investigate the processing conditions
for preparation of MFIS structures using ferroelectric Ti02 thin films and
Si02 as buffer layers. The hysteresis loops measured from Sawyer-Tower
technique shows the behavior ofnonvolatile memory.

Experimental Procedure

Ti02powder materials (purity 99.99%) are placed in cleaned beaker.
The 2-methoxyethanol (CH30CH2CH20H) solvent is added in Ti02 powder
and stirred with glass stirrer thoroughly till these are homogenous. The
mixture solution is stirred and heated up to 100°C by using indirect heat
treatment. After heat treatment, the solution is cooled down to room
temperature. Finally, the precursor solution or coating solution is obtained.
The p-Si (l00) wafer of dimension 0.5crnx0.5cm and thickness 625J1m are
used as substrate. Then silicon substrates are cleaned in acetone for 5min
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and dried in air atmosphere. Then they are rinsed with DW (distilled water)
for a few minutes and dried at room temperature. To form MFIS structure,
the Si02 , buffered layer is grown on cleaned p-Si substrate by thermal
oxidation and the precursor solution of Ti02 is deposited on Si02/p­
Si substrate by spin coating. After the spin coating process, the Ti02 layer
deposited on Si02 / p-Si films are annealed at 500°C, 550°C, 600°C
,650°C,700°C for one hour. For electrical measurements, Ag electrodes are
used. The schematic representation of Ti02 films deposited on Si02 / p-Si
substrate is shown in Fig 1.

Results and Discussion

The polarization versus electric field characteristics of the
ferroelectric thin films is investigated to determine the hysteresis
parameters. The P-E hysteresis loop display on oscilloscope by using
Sawyer- Tower circuit are shown in Fig 3(a - e). The changes of remnants
polarization Pr and coercive field E, are investigated from the hysteresis
loop measurements. The voltage vpp= 10V with frequency 100 kHz is
applied to the circuit. The variation of remnant polarization 2Pr with applied
bias voltage is observed. Fig 4 represents the saturations properties of
TiOiSi02/p-Si thin films with Ag electrodes. From the saturation plot, the
value of2Pr is linearly increased in applied voltage and it reaches to saturate
state. The working voltage is examined to be 5.5 V for all fabricated films.

Fig 5 represents the dispersion of hysteresis parameters such as Pr,

P, and E, as a function of substrate temperatures. According to that figure
remnant polarization gradually increases with increasing bias voltage,
which is consistent with theory of ferroelectricity. It is obvious that the
largest value of P, is caused by the film at 700°C. The minimum coercive
value is occurred the Ti02 cell at 550°C. Fig 6 shows the memory window
versus process temperature of Ti02thin films at lOY. The memory window
is linearly increased with increasing the process temperature is shown in Fig
6. The widest memory window is found at the fabricated memory cell at
600°C.
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Conclusion

Growth of AgI Ti02 / Si02/p-Si thin film and its memory behavior
have been successfully investigated. Processing parameters .are
systematically observed in this study. All fabricated films are examined to
be ferroelectrics because Of the formation of nonlinear P-E hysteresis loop.
Slim, symmetric and norminal saturating hysteresis loop is formed by the
cell at 600°C forA¢Ti02/Si02/p-Sithin.film. The polarization is reached
its maximum value (1) when absence of.electric field (0) whereas the.value
of polarization is approached-zero (0) when the maximum field (1) applied.
Thus, the fabricated cells are utilized for non-volatile memory device.
Working voltage ofall fabricated cells is found to be 5.5V. According to the
experimental results all hysteresis parameters are found in accepted range
for non- volatile memory technology. The present results in this research
indicate our fabricated MFIS multilayer memory devices with new sol­
based method are quite promising candidates for memory device
application.
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Fig. 2. Circuit arrangement of Sawyer-Tower circuit foP-E

Measurement in laboratory

Fig. 3 (a) P-E hysteresis loop of Ti02 thin film capacitor deposited on
Si02 formed at 500°C
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Fig. 3 (b) P-E hysteresis loop of
Ti02 thin film capacitor
deposited on Si02 fonned
at 550°C

Fig. 3(d) P-E hysteresis loop of Ti02

thin film capacitor
deposited on Si02 formed
at 650°C

Fig. 3(c) P-E hysteresis loop of fi lm
capacitor deposited on
Si02 formed at 600 °C

Fig. 3(e) P-E hysteresis loop erno.
thin film capaci tor
deposited on SiO: fonn ed
at 700°C
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