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Abstract

My internship program is about joining 3 laboratories including Surface and Materials Science Laboratory, Photonic Device 
Science Laboratory and Information Device Science Laboratory. The first laboratory, ‘Surface and Materials Science Laboratory’ 
researched on structural analysis of silicon surfaces with metal-silicides using electron diffraction and scanning tunneling microcopy. 
For second laboratory (Photonics Devices Science Laboratory), I did a work on implantable biomedical devices. Lastly, ‘Information 
Devices Science Laboratory’ was working on a study of effect of annealing temperature on the performance of oxide semiconductor 
thin-film transistors.

Experimental

Surface and Materials Science Laboratory

› Flash annealing of Si (111) - NH3

Flash annealing to clean silicon surface (break the bond between Si and ammonia) 

by defined current and voltage to generate heat

› Degassing process
This process is about remove of the dissolved gas in low temperature by using 
liquid nitrogen. We using liquid nitrogen because we want to go higher than usual 
degas temperature. We cannot go higher without liquid nitrogen because some 
electric connection might be melt inside the chamber. Liquid nitrogen will keep 
the temperature around receptor cool while degas in higher temperature.

› Take RHEED pattern
Reflection high-energy electron diffraction (RHEED) is a technique used to 
characterize the surface of crystalline materials. RHEED systems gather information 
only from the surface layer of the sample, which distinguishes RHEED from other 
materials characterization methods that also rely on diffraction of high-energy 
electron.

Photonic Device Science Laboratory

› Optical illumination device
This research is about illumination of brain. This part is 
making the green LED for the image sensor that detects 
the green light. This green LED is made from Green 
Fluorescence Protein (GFP) that can absorb blue light and 
illuminate green light.

2.After slice brain tissue, we fixed the slices on a slide glass.

3.After making specimens of macaque monkey brain slice, 
we used optical properties machine to measure power of 
light source that pass-through brain slice and current from 
photodiode that detect the scattering light after pass 
through brain slice.

Sample of brain slice (left) and measuring optical 
properties machine (right)

Information Device Science Laboratory

› Thin film transistor Group (TFT Group) 
Concept of this group is making thin film IGZO (In-Ga-Zn-O) transistor. In the past, a-Si (amorphous Si) was used because amorphous is more uniform than crystalline 
when the size of thin film is large. Now, a-IGZO is developed to be used instead of a-Si because of the mobility. There are 2 processes to make IGZO TFT, solution process 
and vacuum process. In this internship, I did both. 

› Work procedures

TFT process (Solution & Vacuum)
1.Clean the Si substrate by using SPM process. The 
SPM (Sample Preparation Method) cleaning process 
using a solution of sulfuric acid and hydrogen 
peroxide. To dry the substrate, we using N2 gas.
2. Deposited IGZO
3. Patterning by Mask aligner (UV lithography)
After we got the TFT, the next step is 
characterization. We characterize electrical 
properties by using probe analyzer.

› Objective of the work
In this laboratory, I have joined in Taiyo-2 group. Their research title is about 
structural analysis of silicon surfaces with metal-silicides using electron diffraction. 
This analysis is the basis for producing surface materials that have new electronic, 
magnetic, optical and chemical properties. In this internship, I did structural 
analysis of Si (111) - NH3 by using RHEED technique.

› Work procedures

1.Flash annealing 2.Degassing 3.Take RHEED pattern

› Work procedures
1.Making Specimens of Macaque Monkey Brain Slice 
Slice Brain Tissue

Chamber for doing 
Flash annealing

RHEED pattern of Si(111) 7x7Degassing
process 

Cut a brain on 
the micro slicer

Slice brain tissue

Spread the sliced brain 

on a slide glass

Pour about 5 drops of 

an adhesive on the sliced brain
Wait until the adhesive cure

Preparing substrates 
to sputtering process

IGZO TFT after 1st mask 
aligning from scope

IGZO TFT after 2st mask 
aligning from scope

Probe analyzer 
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The microfluidic in "lab-on-a-chip" is 
designed to isolate and quantify the same 
protein content as DNA and RNA. [11] 
Microfluidic microchip techniques can isolate 
proteins in alpha lactalbumin, beta-
lactoglobulin, alpha-casein, beta- casein and 
k-casein systems. In addition, the technique 
uses very small quantities of materials. This 
is attractive in that minimal sample volumes 
are required. Standard curve for the major 
whey protein were linear and the calculated 
concentration of the major protein in a milk 
sample were using microfluidics chip 
technique. These result technique indicate 
that the micro-luidics chip technology could 
be a rapid alternative for the separation and 
quantification of milk protein 

In the case of milk, the presence of fat, 
protein and other components in complex 
equilibrium conditions presents challenges in 
analysis. The two main components of 
microstructure of milk are caseins, micelles 
and fat globules. [2] There are 3 or 4 caseins 
in most milk types; Casein is a different 
molecule but are similar in structure. All other 
proteins found in milk are grouped together 
under the name Whey Protein. [3]  
The milk fat globules are composed of a 
triglyceride core, the composition of which is 
complex due to the numerous fatty acids 
present in milk, and are surrounded by a 
natural biological membrane.The size of milk 
fat globules naturally varies from 0.1 and 10 
micrometers (ranges and meanings vary by 
breed and animal health, feeding stage, etc.). 
90% of globules are between 1 and 8 
microns. The rest consists of scattered whey 
protein and dissolved lactose as the main 
ingredient. Fat can accumulate on the 
surface or even cause narrow channels in 
particular conditions.[6] 
The water-based fraction consists of various 
components, which are sugar and soluble 
protein. (Or milk proteins) are the main 
components of multiple whey proteins in 
milk, and the specific whey protein isolate 
found in mammary secretions varies by 
species, stage of lactation, internal mammary 
infection, and other factors. 
The major whey protein in cow's milk is ß-
lac tog lobu l i n and α - l ac ta lbumin a -
Lactalbumin. It is an important protein in 
lactose synthesis and its presence is central 
to the process of milk synthesis. The function 
of Lß-Lactoglobulin is unknown. 

ABSTRACT 

INTRODUCTION 

The purpose in this report is to separate 
and quantify the individual milk protein. In 

this report was base on the 
electrophoresis technique. 

Polyacrylamide gel electrophoresis under 
reducing conditions and in presence of 

SDS PAGE is an important technique for 
the separation, identification and 

quantification of milk protein. 

Microfluidic chip electrophoresis Separation of individual 
milk proteins was performed using the micro-fluidic chip 
electrophoresis system and the associated protein 80 
protein series (Agilent Technologies, Germany). These kits 
contain proprietary chips and chemicals such as gel matrix 
solution, proteins in a concentrated solution, a marker 
protein buffer solution and a protein molecular mass ladder 
solution to perform the electrophoresis.[5] It is a concept 
that uses traditional gel separators and produces accurate, 
reproducible data in a short time. [4] 
We present a micro-fluidic platform that contains a micro 
flow reactor for on-chip biomolecule labelling 
that is directly followed by a separation bed for continuous 
free-flow electrophoresis and has an integrated hydrogel- 
based near-infrared fluorescent pH sensor layer. 
Using this assembly, labelling of protein and peptide blends, 
their separation through isoelectric focus, free flow, and 
isoelectric (pI) point determination of products are 
separated via the integrated sensor layer can be operated 
in about 5 minutes. 
The fixation of the fluid structure and sensing are carried out 
via Multi-layered photolithography, assembly, and fluid 

This format permits the use of all liquids easily and is 
characterised by the separation of reactions and good 
separation even with the use of only one fragment of the 
FFIEF bed with the separation of molecular biomolecules. 

 
Free flow electrophoresis (FFE), also known as continuous 
flow electrophoresis, is a technique of fractionation. 
Isoelectric focused separation (IEF), one of the modes that 
FFE supports. The emphasis is on their isoelectric (pI) 
protein. The protein will migrate until it reaches the pH value 
of the gradient, where the value of the protein becomes 
zero. Fig1 is focusing on the assembly of the device. 
Isoelectric free 
Fig1  

They use Atto 425 fluorescent dye in micro-fluidic 
compounds. This compound is chosen for several 
reasons. It is a fluorescent with a high quantum yield 
and thus allows for significant detection. With radiation 
absorption (λex: 436 nm) and carbon dioxide 
emissions (maximum: 484 nm), the blue spectrum 
separates from the NIR pH sensor well from the 
spectrum and therefore can detect both the label and 
PH probe without interference from each other. In 
addition, the ATTO 425 also has moderate hydrophilic 
properties, which effectively glows in the 405 - 455 nm 
range. [7]  
 

After the micro-reactor step, the reaction product was 
introduced into a separate bed of about 70 µm high, 
and Ca had a hydrophilic layer that measured a pH of 
9 µm thick on the bottom surface. The glowing signal 
of the pH sensor layer is plot in red, while the glow of 
the Atto 425 label of the highlighted bar is shown in 
green. Fig3  

Fig4. To show how PH sensor detect the particle in 
microfluidics channel. 

Fig5.(b)Fluorescence microscopy image of separation 
channel inflow (c) fluorescent image of separation 
channel outflow. 

Microfluidic or "lab-on-a-chip" technique described as an 
alternative method for separation of the major whey proteins and 
casein in milk protein systems. In this report, α-Lactoglobulin and 
β-Lactoglobulin in milk samples can be separated and quantified 
that is directly followed by a Microfluidic chip electrophoresis 
separation and has an integrated hydrogel-based near-infrared 
fluorescent pH sensor layer. Also the Agilent 2100 Bioanalyzer 
System is use to determination the percentage of α-Lactoglobulin 
and β-Lactoglobulin with the lab-on-chip method. To do separate 
the component from whey protein we have been consistently 
prepared and Preparation, isolation, analysis, process 
observation, and analytical capability determination the size of a 
microscope slide. Also as you can see the most important 
advantage of micro-fluid chip technique is the speed of analysis. 

Purpose

Microfluidic chip electrophoresis 

Free-flow isoelectric focusing(FFIEF)

In microfluidics part Conclusion

Protein and peptide separations 
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Thermal control of Mobile devices
Using Phase Change Materials     

Nowadays, we use several kinds of electronic stuffs such as lab 
top, cell phones all the time as they are our part of lives and 
producers are trying to reduce weight and size of the stuffs. Due to 
the heavy usage caused over-heated and leading uncomfortable 
during usage and slowly broken down the inner part of our stuffs, 
so in this report is going to tell you basically about Phase Change 
Materials can helps avoiding these problems, also looking for their 
structural and thermal properties analyst (in this report we focus 
the Phase change Material as Paraffin) by using different 
conditions on ANSYS simulation. 

What is Phase Change Material?
Phase change Material or PCM is a substance with high heat

of fusion which is melting and solidifying at a certain
temperature, is capable of storing and releasing large amount of
energy. PCMs are classified as latent heat storage (LHS) units.
PCMs are necessary to seal (micro encapsulated) to prevent the
liquid leakage.

How do PCMs work?
PCMs absorb heat at a constant temperature due to their

latent heat during the melting process, the temperature increase
rate of PCMs decrease called “delay effect”.

Main Drawback of PCMs (Paraffin)
Low thermal conductivity which leads slow heat absorb rate

.Structural studies

Structural and Thermal Analysis of Phase Change Materials
Abstract

Conclusion
Phase Change Materials or PCMs is one of the ways to absorbs

some of the heat and reduce the temperature of electric devices.
As you can see the geometry of the MPCMs of PE such as the

thickness, the volume fraction or even the size can effect on both
structural in term of strength and thermal in term of amount of
latent heat could be absorbed by the PCM, also the usage (heat
flux applied) can be considered as one of variable that effects the
latent heat absorption amount.

Understandably of Phase Change Materials

Conclusion

Presented By
Kotchakorn Thanakhun
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Thermal studies

Geometry affected to strength of MPCM/PE composite
1st case : Change the size of MPCMs in the whole specimen by keeping
the thickness of melamine resins constant at 0.832 µm

Conditions
1. Applied boundary condition as UX=0, UY=0,
UZ=0
2. Applied the loading condition as displacement
increased 3% of the length of the cubic in +Y
direction, load occurs on the top plane of the
cubic.
3. Time of simulation is 100s

2nd case : Keep the volume fraction of melamine to MPCMs constant at
0.157 and see how the thickness of MPCM affects the strength.

1. Applied non-constant heat flux (q) = 1 W
m2 to heated up the specimen (Outer

radius =0.025mm, Inner radius =0.024168mm and Volume fraction of MPCM =
0.4652)

• Blue line : heated for 2000s and stop for1000s per 1 cycle
• Red line : heated for 2000s and stop for2000s per 1 cycle
• Green line : heated for 2000s and stop for3000s per 1 cycle
2. Ambient Temperature = 293K and Heat Convection Coefficient (h) = 0.0333 W

m2K
3. Time of simulation is 40000s

Conditions
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