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Glasses for Novel Photonic Applications

Glasses have been used for building and automobile windows, substrates and covers for various
displays because of its high transparency in the visible wavelength region. There are still a number of
emergent technologies that heavily rely on the development of innovative optical materials and devices.
Typical examples of these areas are fiber—optic communication, LEDs, night vision, Infrared lasers and
light sources, to mention a few,

Chalcohalide glasses refer to glasses composed of both chalcogen and halogen components. They
are being investigated for wide infrared windows as well as for hosts of many rare—earth ions. One of the
major issues is to reduce the multiphonon relaxation from the emission level of rare—earth ions. Author’s
group was able to control the multiphonon relaxation in Ge—Ga—S glasses by adding alkali halides. For
example, intensity of the 1.31um emission from Dy*" increased sharply at the expense of the 1.75um
emission intensity when the appropriate amount of alkali halides was added. Alkali halides added to
Ge—Ga—S glasses modified the phonon vibration through the formation of [GaS,/,Brl- subunits that
directly affect the non—radiative transition in rare—earths.

Semiconductors nanocrystals, in particular lead chalcogenide quantum dots (QDs) also provide
potentials for near—IR lasers, color convertor for light emitting diodes (LED) and fiber—optic amplifiers
because of their size dependent optical and electronic properties. It is particularly important to control the
sizes of QDs precisely since their optical characteristics are critically dependent on the diameters of QDs
precipitated. In addition to the conventional heat treatment technique, various methods were proposed
for the efficient and precise control of the sizes of QDs. By optimizing the concentration of Nd** ions in
glasses, wavelengths of the photoluminescence from PbS QDs were controlled to 1~2 um range that
match the fiber—optic telecommunication window. Irradiation of the green laser assisted the formation of
CdSe/Cd,_Zn,Se core/shell structure inside the glass that significantly decreased the adverse emission
at A=620 nm associated with the surface defects. Presentation will review the several methods
designed to control the size, shape and spatial distribution of quantum dots in inorganic glasses.
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Heteroepitaxial van der Waals semiconductors for
atomically thin two—dimensional electronic circuitry

We discuss a series of our recent works on epitaxial integration of van der Waals (vdW)
semiconductors by atomic heteroepitaxy for atomically thin two—dimensional electronic circuitry.
The first part is “the polymorphic heteroepitaxy”, where the distinct metallic and semiconducting
atomic layer vdW crystals were stitched or stacked by a sequential metalorganic chemical vapor
deposition [1—4]. It was verified that these polymorphic contacts are atomically coherent, showing
the lowest contact barrier height ever—reported, which immediately contributed to the substantial
outperformance of the epitaxial field—effect transistors (FETs) over conventional 2D FETs. The
second part is “the epitaxial superlattices (SLs)”, in which more than two kinds of dissimilar
vdW monolayer (ML) semiconductors were stacked by layer—by—layer sequential epitaxy with
programmable stacking periodicities [5—6]. We have achieved this accurate ML—by—ML stacking by
precise kinetics—controls in the near—equilibrium limit by metalorganic chemical vapor depositions,
resulting in the tunable 2D vdW electronic systems. We discuss several atomic stacking orders at
such vdW heterointerfaces, identified by various methods. These epitaxial vdW SLs are markedly
different from conventional vdW heterostructures, realized by manual stacking processes, in that
they can be a scalable quantum platform with atomic coherence. As an example, we demonstrate
valley polarized carrier excitations — one of the most distinctive electronic features in vdW ML
semiconductors, which scales with the stack numbers, upon optical excitations, by exploiting the
series of type Il band alignments at coherent heterointerfaces. References: [1] “Deterministic
two—dimensional polymorphism growth of hexagonal n—type SnS2 and orthorhombic p—type SnS
crystals”, Ji—Hoon Ahn et al., Nano Lett., 15, 3703 (2015). [2] “Interlayer orientation dependent light
absorption and emission in monolayer semiconductor stacks”, Hoseok Heo et al., Nature Comm,
6, 7372 (2015). [3] “Coplanar semiconductor—metal circuitry defined on few—layer MoTe?2 via
polymorphic heteroepitaxy”, Ji Ho Sung et al., Nature Nanotechnol., 12, 1064, (2017). [4] “Epitaxial
van der Waals contacts between transition—metal dichalcogenide monolayer polymorphs”, Chang—
Soo Lee et al., Nano Letters, 19, 1814 (2019) [5] “Atomically thin three—dimensional membranes of
van der Waals semiconductors by wafer—scale growth”, Gangtae Jin et al. Science Advances, 5,
eaaw3180 (2019). [6] “Heteroepitaxial van der Waals semiconductor superlattices”, Gangtae Jin et

al. Nature Nanotechnol, In Press (2021). “
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Two—dimensional van der Waals materials.:
synthesis for precursor, emerging applications,
and future challenges

Recent advances in atomically thin two—dimensional van der Waals materials, such as transition—
metals chalcogenides(TMCs), have led to a variety of promising technologies for nanoelectronics,
photonics, sensing, energy storage, and optoelectronics, to name a few. These materials are finding
niche applications for next—generation electronics and optoelectronics devices relying on ultimate
atomic thicknesses. However, of the numerous compounds available, only a handful, such as Mo—
and W—based TMCs, have been synthesized, typically via sulfurization, selenization and tellurization
of metals and metal compounds. Many TMCs are difficult to produce because of the high melting
points of their metal and metal oxide precursors. And 2D material synthesis using a single precursor,
because of the limitation of a single precursor, it is limited to synthesize 2D materials with a suitable
bandgap for various transition metal chalcogenides. Here, the current status of organometallic
compound novel precursors for solution and gas phase processes is introduced. Further, for the
application to optical devices and high mobility flexible semiconductors based on Van der Waals
layered materials, (i) new organometallic compound precursors for large—area synthesis and (i)
reliability of Van der Waals layered material synthesis technology, (i) bandgap control and their
characterization, (iv) process optimization for high—performance devices are reviewed.
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Multiscale defects in 2D materials

Semiconductors are core elements for modern technology. In this talk, | will present research
highlights on functioning nanoscale semiconductors, mainly layered two—dimensional crystals, with
multi—dimensional imperfections; atomic removal (point defects), substitution (doping) and crystal
deformation (topological defects). | will first introduce a defect engineering method for thermal energy
applications of semiconductors, combined with high—energy ion irradiation that allows to modulate
the density of point defects under high controllability. This method is successfully demonstrated
forhigh—performance thermoelectrics by decoupling the undesired interdependence among
three key transport parameters: electrical conductivity, thermopower and thermal conductivity.
| will then report how substitutional chemical doping can drastically alter the crystal structure
and optical properties of atomically—thin host materials where the electron wavefunction is tightly
confined thereby strongly interacting with the foreign atoms. Finally, a new paradigm of geometry/
topography—property relationship is explored as an innovative method to encode the desirable
properties at growth level.
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2D MXene Suspensions and Their Electronic
Applications

MXenes, 2D transition metal carbides, nitrides, or carbonitrides, have been attracted in many
electronic and optoelectronic applications, due to their high electronic conductivity (~5000 S/cm),
hydrophilicity, and solution processability. However, they suffer from poor stability against oxidative
degradation and poor dispersion stability in organic environments. This presentation demonstrates
that developing a ligand chemistry for MXene flakes and preparing MXene dispersions in organic
solvents is key to improve oxidation stability and long—term dispersion stability. Additionally, the
stable MXene dispersions provide an opportunity to prepare printable flexible MXene films or
electrodes for various flexible electronic applications including EMI shielding, flexible joule heater and
LED display.
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Precision—manipulation of two—dimensional
materials by defect/phase/interface engineering

Atomically thin 2D materials, such as graphene and transition metal dichalcogenides (TMDs),
consist of two surfaces with negligible influence of a bulk part so that they are very sensitive to
environment. Therefore, properties of 2D materials can be altered easily by surface modification.
When the van der Waals (vdW) heterostructures are produced by stacking 2D layers or epitaxial
growth, the heterointerface conditions, such as cleanness, flatness, and stacking angle, greatly
affect the properties of vdW heterostructures. In this talk, | will show novel approaches to fabricate
high performance 2D electronic devices by utilizing various surface treatments, such as fluorination
and hydrogenation of graphene and layer—by—layer oxidation of MoS2. When different types of
defects, such as sp3 bonds and vacancies, are induced on the surface of graphene, the electrical
properties of graphene can be tuned. With mild plasma treatment, MoS2 can be oxidized layer—
by—layer and monolayer MoS2 can be fabricated from the multilayer MoS2. We also developed
novel contact engineering strategies for vdW heterostructure devices by using graphene as etch
masks and etch stops in XeF2 etching process. Secondly, | will present the vdW epitaxial growth
of a—MoO3 on various 2D growth templates. Monolayer and multilayer o—MoO3 nanosheets are
successfully grown on a 2D substrate by simply evaporating amorphous molybdenum oxide thin
film in ambient conditions. A single—crystal a—MoO3 nanosheet without grain boundary is epitaxially
grown on various 2D substrates despite a large lattice mismatch. The epitaxially grown MoO3 shows
the thickness—insensitive electrical properties of high dielectric constant and tunnel resistance by
weak interlayer coupling, which are beneficial for nanodevice applications. Finally, | will introduce
our recent result on thickness—dependent phase transition of ultrathin MoTe2. The single crystalline
2H-MoTe?2 is transformed to high quality polycrystalline Td—MoTe2 by combinational effect
of thermal energy, pressure, and doping. Interestingly, large interface energy between layers
results in increase of phase transition temperature with decreasing thickness. Our works deepen
understanding of scientific phenomena occurring in 2D nanoscale and our engineering approaches
for surface and heterointerface in vdW heterostructures provide a novel way to fabricate the high
performance 2D devices.
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Solution—Processed Low—Dimensional
Nanomaterials for Wafer—Scale Electronics

The emergence of nanomaterials provides various advantages to alternate the conventional
silicon—based electronic materials platform, such as relatively simple processing, CMOS compatibility,
unique properties originated from confined structures, and a wide range of materials selection. For
practical high—performance electronic applications, it is highly required to produce large quantity
nanomaterials with high structural purity. Although solution—processing approaches for isolating
large quantities of nanomaterials have emerged as a scalable production approach, they typically
lack control over the materials purity, resulting in polydisperse dispersions with heterogeneous
properties. To overcome the limitations, firstly, | will introduce a post—synthetic process, density
gradient ultracentrifugation, to achieve high structural purity. Also, | will show our recent progress
on the electrochemical exfoliation and the wafer—scale electronic applications. From the results,
future directions and outlook will be further discussed for the next generation of electronics beyond
Moore’s law.
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Efficient, Stable and Scalable Perovskite Solar Cells

Power conversion efficiencies (PCE) of perovskite solar cells (PSCs) has rising from the initial
3.8% to the state—of—the—art 25.5% within the past few years. Most highly efficient PSCs utilize an
n—type layer of mesoporous titanium dioxide or tin oxide in an n—i—p device configuration, in which
organic conductors are widely used to transport holes into an adjoined metal. Thus far, a variety of
efforts have been devoted to achieve a defect—less perovskite film with high—quality morphologies
for realizing reduced loss—in—potential outcomes and enhanced efficiency levels. In this talk, we will
discuss several challenges that need to be addressed in improving the photovoltaic performance
and enhancing the stability of the perovskite solar cells, i.e. (1) preparation of high crystalline film
of (FAPbI3)1—x(MAPbBr3)x with controlled carrier mobility and light harvesting, (2) development
of selective charge—transporting layers (CTL) with physically and electrically tuned property,
(3) interfacial control between the perovskite and the CTLs for reducing the surface defect and
preventing the interfacial recombination, and (4), new hole—transporting materials for device stability.
Finally, our recent works on scale—up of PSCs will be discussed; 20.7%—efficient flexible cells and
large—area sub—modules. Our strategy as presented in this work will offer new directions for those
involved in the fabrication of highly efficient, stable and scalable PSCs.
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Artificial photosynthesis of value—added chemicals from CO2 and water has received
renewed attention, and diverse technical solutions for high—efficiency and durable systems have
been explored. Photocatalytic (PC) and photoelectrochemical (PEC) systems have long been
demonstrated to be technically viable with a number of semiconductor photoanodes coupled to
metal or metal oxide electrodes and photocathodes coupled to metal/metal oxide anodes. Although
they are promising, however, these single absorbers (photoanode or photocathode) exhibit
significantly lower efficiencies than the solar conversion limit and require external biases, primarily
because of energy losses arising from overpotentials in the O2—evolution and CO2-reduction
reactions. Recently, photovoltaic—assisted electrocatalytic (PV-EC) systems are considered
alternatives to the conventional PEC systems while reporting significantly higher efficiencies than
the PEC. In this study, we will show three types of photosystems (PC, PEC, and PV—EC) with
various metals and metal oxides electrodes synthesized in our group, and compare the systems in
terms of solar—to—chemical conversion efficiency and durability. Finally, possible applications of the
synthesized materials will be presented.




At DI2H71E HEXIH: S2toiLX] HEATH

62172U(2) 14:00-17:00 SHAHE]0JAl

S2-3 | 15:00-15:30

[Keynote]

Photoelectrochemical Energy Materials and Device

The increasing energy demand and environmental pollution are today’s most important problems
and the scientific community is searching a new form of energy alternative to fossil fuels which
is one of the primary research topics of the 21st century. Hydrogen is the fuel of the future
because of high gravimetric energy density and clean combustion. Hydrogen can be produced
by photoelectrochemical(PEC) water splitting method by using semiconductor photoanode/
photocathode. The efficient, stable, visible light absorption and cost effective photoelectrode
materials are certainly important in developing highly efficient PEC system. Here, we discussed the
related energy materials including the oxides and nitrides for the PEC water splitting and further,
the electrochemical CO2 reduction would be shortly discussed using the Cu—electrocatalyts. In
particular, to enhance the light harvesting efficiency as well as charge collection efficiency, a
variety of tools such as the doping, composite, heterojunction, nanostructuring and so on would
be suggested. In addition, the functionality of materials combination would proposed for the PEC
application to improved the performance. The detail discussion would be done in the presentation.
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Best Practice in Studying Electrocatalysis:
Unexpected Experimental Events inducing a
Failure in Result Interpretation

In general, the evaluation of the targeted electrode in a photo(electrochemical) system is
conducted in a conventional three—electrode system comprising of working, counter and reference
electrodes in a batch cell configuration. Depending on the targeted electrode, the proper use of
a counter electrode, balancing the reaction of the working electrode, is recommended to avoid
contamination unexpectedly arising from the electrochemical system. Herein, fundamentals of
electrochemical analysis are introduced with two different model systems, highly sensitive to
the chemical changes on the electrode surface. First, we have investigated a model reaction of
hydrogen evolution reaction (HER) in a conventional three—electrode system, employing p—Si
photocathode, Pt counter, and Ag/AgCl reference electrodes, Alternatively, an identical reaction
has also been investigated on a polycrystalline platinum cathode, Pt(poly), with a graphite counter
electrode. Significant overestimation/underestimation of the HER activity was verified. Potential
variations on the Pt counter electrode were concurrently monitored during the evaluations, of which
results were coupled to the online inductively coupled plasma—mass spectrometry (ICP—MS) and in
situ differential electrochemical mass spectrometry (DEMS), to monitor metal dissolution and carbon
corrosion simultaneously during the reactions. Significant dissolution of Pt counter and Ag/AgCl
reference electrodes and their consecutive redeposition on p—Si photocathode were confirmed
in the former system, while strong site—blockages of active Pt surface by CO evolved from
graphite counter electrode were demonstrated in the latter one. From these model studies, we can
suggest a suable form of the electrochemical system based on the targeted electrode for precise
measurement.
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Strategy for highly efficient perovskite/Si tandem
solar cells

Minimizing optical losses of the incident light at the window layers is one of the effective strategies
for high photoresponse to achieve highly efficient perovskite/silicon tandem cells. In this talk,
we will present the enhancement of the photoresponse of monolithic tandem cells via rationally
controlling their window layers consisting of C60 and indium tin oxide (ITO). The optical simulation
and experimental results are consistent that employing thinner C60 and ITO layers would reduce the
optical losses caused by absorption/reflection of the incident, which should lead to the increased
photocurrent density. However, we found that the enhanced optical properties have to be balanced
with the changes in the electrical and structural properties. The thickness of layers was optimized
to function as charge collection and protection (during sputtering process) layers. As a result, the
optimum design of the window layers maximized the photoresponse without degrading the device
performances.
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A study of Electrochemical Olefin Epoxidation

Over several decades, electrochemistry has played an imperative role in synthetic chemistry.
Starting from the Kolbe reaction, developed in 1848, a lot of effort has been devoted to synthesizing
target products with the use of electrochemistry. However, although electrochemical organic
synthesis can be driven with environmentally—friendly sources of electricity, only a small number of
commodity chemicals have been produced via electrochemical reactions; namely, anthraquinone,
some perfluorinated hydrocarbons (PFCs), and adiponitrile, a key intermediate for the polymer Nylon
6,6. Most research into these synthetic approaches is just at the laboratory or pilot scale. The fact
that such minimal attention has been paid to the commercialization of these methods has been
attributed to high energy costs due to the required large overpotential values and poor selectivity
toward desired products. In this regard, we should focus on addressing challenging electro—organic
synthesis problems through engineering efficient catalysts and gaining a deeper understanding
of reaction mechanisms on those catalysts. In this talk, | will present our recent studies about
electrochemical olefin epoxidation by using manganese oxide nanocatalysts. Epoxides are useful
intermediates for the manufacture of a diverse set of chemical products. Current routes of olefin
epoxidation either involve hazardous reagents or generate stoichiometric side products, leading to
challenges in separation and significant waste streams. Recently we demonstrated a sustainable
and safe route to epoxidize olefin substrates using water as the oxygen atom source at room
temperature and ambient pressure. Electrokinetic studies provided insights into the mechanism of
olefin epoxidation, including an approximate first—order dependence on the substrate and water and
a rate—determining step that involves the first electron transfer.
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Photoelectrochemical (PEC) water splitting to produce hydrogen fuel is an attractive strategy
to achieve a sustainable energy supply. To achieve stable hydrogen production, light harvesting,
charge separation/transport, charge transfer, and the stability or durability of PEC cells are strongly
required. In recent years, cost—effective, stable, and earth abundant n—type metal oxides have been
extensively studied for the efficient PEC water oxidation. However, these metal oxides show poor
efficiency because they cannot achieve high light harvesting, charge transport or charge transfer
performance at the same time. In this talk, a rational design of nanostructures for enhancing these
performance by harnessing novel plasmon induced energy transfer (PIET) will be discussed. The
tailored nanostructures and heterojunctions will be introduced as well. It is of great interests to
investigate the potential of using a highly ordered plasmonic nano—pattern array to enhance the
performance of metal oxide—based thin films by employing the PIET effect. Additionally, our recent
findings on strategies to improve the metal oxide nanostructure based PEC water splitting will be
introduced in this talk.
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Non—volatile memory for neuromorphic Al
accelerators

The recent breakthroughs in deep learning have spurred interests in the development of novel
computing architectures which can overcome downsides of conventional Von—Neumann computing
architecture. Novel computing architectures utilizing non—volatile memory as synaptic devices have
the potential to accelerate neural network computations, regarding both inference and training, in an
area— and energy—efficient manner. To realize this potential, one needs to address various issues
ranging from materials, devices, architectures, and algorithms. In this talk, the spiking neural network
chip utilizing phase change memory cells as synaptic devices will be discussed focusing on how
non—ideal characteristics of PCM cells as synaptic devices can be mitigated by material, device,
circuit, and algorithmic level to enable scalable learning algorithm with spiking neural network.
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Neuromorphic Devices and Materials for Efficient
Al Computation

Advances in artificial neural networks and Big Data analytics have begun to deliver impressive
cognitive capabilities for various Al applications. However, training large neural networks on
conventional computers is considered as a computationally—intensive task which requires
datacenter—scale hardware resources. Recently, cross—point arrays of novel resistive memories
have been proposed as an alternative computing paradigm to accelerate matrix operations for
neural networks in Al applications. Studies have shown that significant acceleration is achievable by
utilizing massive parallelism in such analog accelerators. To date, a variety of nonvolatile memory
devices have been studied as synaptic elements and used to build neural network prototypes.
While rapid progress is being made, non—ideal switching characteristics of these devices including
asymmetric weight update, cycle—to—cycle and device—to—device variations, and stochasticity are
yet to be solved in order to achieve the promised acceleration for Al applications. In this talk, | will
overview the recent progress and effort to achieve ideal synaptic device characteristics for novel
neuromorphic architectures, as exemplified in our recent experimental results on resistive memory
devices, capacitor—based approach, and 3—terminal ionic switching devices.
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Emerging device technology for neuromorphic
computing

Active research has been done on fabrication and characterization of nonvolatile memory
devices utilizing emerging materials for neuromorphic device applications. In this presentation, a
strategy toward designing of high—performance memory devices utilizihng emerging materials will be
discussed. Additionally, neuromorphic computing has attracted much attention due to its power—
efficient data processing. To realize efficient neuromorphic hardware systems, the development
of reliable and robust neuromorphic devices is essential. In this presentation analog memory
characteristics using emerging memory devices for neuromorphic device applications will be
discussed in detail.
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CNT (carbon nanotubes) yarns are one of the most commonly used electrodes for fiber—type
energy storage devices as they exhibit mechanical flexibility/durability, light weight, excellent
electrical conductivity, and thermal/chemical stability. Nonetheless, CNT yarns show relatively low
capacitance as they have electrical double layer capacitance only. Herein, we developed the CNT
yarn—PEDOT:PSS (poly(3,4 ethylenedioxythiophene):poly(styrene sulfonate)) core—shell fibers with
excellent electrical conductivity and high specific capacitance. The core—shell fibers were fabricated
by combining the CNT yarns with enhanced wettability (core) and PEDOT:PSS fibers with self—fusion
property (shell). The resultant core—shell fibers showed stable charging/discharging behaviors with
minimal voltage drop and capacitance degradation. These fibers can be employed for flexible power
sources in wearable and textile electronics.
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Versatile Approaches of Unconventional
Fabrication Process in Biomedical Applications

Recent advances in bioelectronic devices have been developed from the rigid boards to be
bendable, flexible, and even stretchable forms of circuits. New kinds of fabrication techniques
for unconventional integrated devices, such as flexible displays, skin—mountable sensors, or a
stretchable touch panel, are emerged as a dominant field of research to realize the new generation
of bio—interfaced devices. Some broad classes of materials and related design in the electronics
using mechanically stable interconnections or working electrodes built on plastic sheets, textile, or
other transparent substrates have received great interest in wearable displays, biomedical devices,
and multifunctional electronic systems. Here, some progress of designed principles effectively
together with the applications for proper biointerfaces will be presented with a set of unconventional
lithography, etching, and printing process. For practical bioelectronic applications, several flexible
circuits such as LEDs, sensor arrays, a curved microlens with suitable electrodes will be discussed.
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Thermal Management of High—Performance Bioelectronics
using Effective Assembly of Inorganic Nanosheets

As flexible and deformable electronics dramatically advance, their components should be fabricated
for miniaturized scale, and integrated on limited—size substrates with extremely high density. Current
technologies for 1) the integration and interconnection of electronics as well as 2) preventing thermal
degradation in deformable electronics show some critical limitations in the application of microscale
electronics. It is noted that highly integrated assembly usually has inevitable concern on assembling
accuracy which requires critical alignment and thermal degradation due to limited heat releasing property
of flexible and stretchable substrate. To address these problems, herein, a new direct and vertical
interconnection driven by selective dewetting of a polymer adhesive is introduced for question #1. The
interconnection system consists of the polymer adhesive and nanosized metal particles, or structured
electrodes. Nanoscale—dewetting windows formed by controlling the stability and wetting property of the
adhesive polymer are controlled by the interfacial property of the coated polymer adhesive. The adhesive
is coated on substrate by a simple spin—coating process, and its ultraviolet curable property allows only
the device—mounted parts to be selectively conductive and sticky, while the other parts form insulation
and protection layers. The interconnection of the electronics and substrate by adhesive makes it possible
to apply the technique to various microsize electronics with electrode size and pitch of 20 um or less,
and endure dramatic temperature change and a long—term high humidity environment. Moreover, over
display comprising over 10 000 microscale light—emitting diodes (micro—LEDs), and commercialized
microchips are demonstrated with monolithic integration on flexible and transparent substrate. Presented
here for question #2, moreover, is an effective assembly technique to realize a continuous array of boron
nitride (BN) nanosheets on tetrahedral structures, creating 3D thermal paths for anisotropic dissipation
integrated with deformable micro LEDs. The tetrahedral structures, with a fancy wavy shaped cross—
section, guarantee flexibility and stretchability, without the degradation of thermal conductivity during the
deformation of the composite film. The structured BN layer in the composites induces a high thermal
conductivity of 1.15 W m—1 K—1 in the through—plane and 11.05 W m—1 K—1 in the in—plane direction
at the low BN fraction of 16 wt%, which represent 145% and 83% increases over the randomly mixing
method, respectively. Furthermore, this structured BN composite maintains thermal dissipation property
with 50% strain of the original length of composite. Also, various electronic device demonstrations provide
exceptional heat dissipation capabilities, including thin film silicon transistor on flexible and stretchable
composite, respectively.
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Instant, multi—scale dry transfer printing by atomic
diffusion control at heterogeneous interfaces

Transfer printing is a technique that integrates heterogeneous materials by readily retrieving
functional elements from a grown substrate and subsequently printing them onto a specific target
site. These strategies are broadly exploited to construct unusual forms of heterogeneously integrated
electronic devices. A typical wet transfer printing method involves the selective removal of a
sacrificial layer between the substrate and device layer through wet chemical etching. However,
wet transfer printing exhibits limitations related to unwanted displacement and shape distortion of
the prepared device due to uncontrollable fluid movement as well as to slow chemical diffusion.
In this study, a dry transfer printing technique that allows reliable and instant release of devices
by exploiting the difference in the degrees of thermal expansion between adjacent materials is
demonstrated, and associated computational studies are conducted to investigate the fundamental
mechanisms of the dry transfer printing process. Extensive exemplary demonstrations of multi—scale,
sequential wet—dry, circuit=level and biological topography—based transfer printing demonstrate the
potential of this technique for many other emerging applications in modern electronics that have not
been achieved through conventional wet transfer printing over the past few decades.
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'AM|chstm, *M2IHstm, *Max—Planck Institute for Microstructure
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Effective Fabricating methods for efficient and stable perovskite—
based optoelectronic devices
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SS2-6 | 15:30-16:00

Multidimensional Perovskite Nanocrystal for Light Conversion
Applications
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Highly Stable Bulk Perovskite for Blue LEDs with Anion—exchange
Method
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SS8A-3 | 14:30-15:00 Invited

Recent research achievements in SiC,/SiC composites for accident
tolerant fuel cladding

*LI Xiaogiang’, ZHENG Ce', FAN Shangwu', CHENG Laifei', ZHANG
Litong*

'Northwestern Polytechnical University

SS8A—4 | 15:00-15:30  Invited
Design and multilevel construction of environmental barrier coatings
for SiC/SiC CMC

*WANG Jingyang'
'Chinese Academy of Sciences

SS8A-5 | 15:30-16:00 Invited
Mullite+Yb,SiO5 EBCARHS| EX/7|AIX Li7A
*LEE Kee Sung', MOON Heung Soo’

'Kookmin University, “Sewon Hardfacing Co. Ltd.
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G1A-1| 13:00-13:15

Effect of MnCO, addition on Grain Shape and Grain Growth
Behavior in La,0;—doped BaTiO,

CHOI Woo—Jin*, KIM Sang—Min*, *MOON Kyoung—Seok’

'Gyeongsang National University

G1A-2 | 13:15-13:30

Crystalline 0.97(Nay 40K 5)Nbg 9:Sbg 0605 = 0.03CazrO; thin film
grown at low temperature using Sr,Nb;O,, nanosheet as seed layer
SHIN Ho—Sung', WOO Jong-Un', HWANG Hyun—Gyu', CHAE Seok—
June', KIM Dae-Su', KIM In—Su’, *NAHM Sahn*

'Korea University

G1A-3 | 13:30-13:45

Phase structure and piezoelectric properties of the (K, Na)(Nb, Sb)
0,—CazZrO,—(Bi, Ag)ZrO, lead—free piezoelectric ceramics

GO Su—Hwan', EUM Jae—min", KIM Dae—Su’, SHIN Ho—Sung', CHAE
Seok—Jun', KIM Sun-Woo", KIM Eun—iji*, WOO Jong-Un', *NAHM Sahn'
'Korea University

G1A—4 | 13:45-14:00
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G1A-7 | 14:30-14:45

Modulating self—rectifying resistive switching behavior of crystalline
NKN thin film within adjusting the number of SNO seed layer
LI, 2EL24 SIBIFH, MLl

=2 [ = m]

G1A-8 | 14:45-15:00

Enhanced dielectric properties of (Ba,;Sro3)(TiseZr,1)O0s—based
ceramics with Ca’* substitution and ZnO addition

JO Nakbeom', EOH Young Jun', *KIM Eung Soo*

'Kyonggi University

G1A-9 | 15:00-15:15

Remarkable piezoelectric performance and good thermal stability
of —textured 0.96(K, sNa,s)(Nb,_,Sb,)0,—0.04SrZrO; lead—free
piezoelectric ceramics

Ach, GEL, TS, ABA YS!, HAT, ZNS!, YKl 2L,
*LEAH
gn [ =1m]

G1A-10 | 15:15-15:30

The superior piezoelectric properties of textured Pb(Zr,Ti)
05—Pb[(zn,Ni),sNb,/;]O; ceramics for multilayer actuators
LEX|', ZAMRE, U, *hAk

pnk [ ml

G1A-11 | 15:30-15:45

_,_,_OA%} TEHM M7 |H MES ZH=

G1A-12 | 15:45-16:00

Microwave dielectric properties of MgTiO,—based ceramic /
Polystyrene composites

JUNG Da Som', *KIM Eung Soo*

'Kyonggi University

G1A-13 | 16:00-16:15

Stable dielectric properties at high temperature of BaTiO;—
(Bio.s,Nay5) TIO; ceramics synthesized by hydrothermal synthesis.
SEHS MeF! Zstg! *H

SRS stm

G1A-14 | 16:15-16:30

{001)—textured (Na,K)(Nb,Sb)—CazrO, lead—free piezoelectric
ceramics for vibrational energy harvester applications

NA Ji-won', KIM Dae—su*, KANG Hyung—won?, HAN Seung—ho?,
*NAHM Sahn'

'Korea University, *Korea Electronics Technology Institute
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G1A-16 | 16:45-17:00

Conduction behaviors and ferroelectric properties of z mol% Fe,O,
doped 0.94N,B, T—-6BT ceramics

*SEO Intae", STEINER S.°, FREMLING T.?

'Korea Electronics Technology Institute, TU Darmstadt

G2A : ofjX] = Mj2faiA
Room 22}21 2
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G2A-1 | 13:00-13:30 Invited

Understanding the Electrochemical Behaviors of Layered Double
Hydroxides using in—situ X—ray Analyses

*o X-E-I

G2A-4 | 13:30-13:45

Ensemble Design of Electrode—Electrolyte Interfaces: Toward
High—Performance Thin—Film All-Solid—State Li—Metal Batteries
XY, AB, xS0 FUUS] U
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G2A-2 | 13:45-14:15 Invited

Revealing relationships between surface facets and performance of
LiNiO2 cathodes

KIM Minkyung®, LU Yanying?, *CHEN Guoying®

'Kwangwoon University, “Lawrence Berkeley National Laboratory

G2A-3 | 14:15-14:45 Invited

Continuous control of metal oxide based materials for electrochemical
energy storage & conversion
*113'121
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G2A-6 | 15:00-15:15

High—energy density of lithium—rich layered oxides by redesigning
the structure and cation migration pathway

o=l *zby|Al
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G2A-8 | 15:15-15:30

Suppressed Hydrogen Evolution Reaction by Covering Trace
lon Impurity on Cu Foil with Zr—based MOF for CO, Reduction
Electrocatalyst

KANG Shin Joon, KIM Mun Kyoung®, CHOI Han Saem?, KWON Young
Kook?, *JEONG Hyung Mo"

'Sungkyunkwan University, “Ulsan National Institute of Science and
Technology

G2A-9 | 15:30-15:45

Chemically modified lignin—derived protective layer for lithium metal
anodes

KWON Hye Min*, *JEONG Hyung Mo", *KIM Yong Sik?

'Sungkyunkwan University, ’Kangwon National University
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Evalutation of ceramic UF membranes for treatment of surfactants
in laundry wastewater
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G3-3 | 13:50-14:05

Effect of initial particle size on properties of porous SiC ceramics
YEOM Jeong—Ah', RAJPOOT Shalini*, *KIM Young—Wook', HA Jang—
Hoon’, SONG In—Hyeok®

"University of Seoul, *Korea Institute of Materials Science

G3—4 | 14:05-14:20

The crystallization behavior of SiC—based fibers and its application
to microwave—assisted heating element

*JOO Young Jun', CHO Kwang Youn', JOO Sang Hyun', LEE Hyuk Jun’
! Korea Institute of Ceramic Engineering and Technology, “Gyeongsang
National University

G3-5 | 14:20-14:35

Oxygen uptake of electron beam cured polycarbosilane fiber during
pyrolysis under Ar—5%H, gas flow

CHO Young-sik*, JIN Woo—seok’, KIM Dong—hyuk", *RIU Doh—hyung®
'Seoul National University of Science and Technology
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G3-7 | 15:00~15:15

Characterization of UO, Nuclear Fuel Pellets with Enhanced
Thermal Conductivity and Fission Gas Retention

*KIM Dong Seok, KIM Dong—Joo", YANG Jae Ho", LEE Heung Soo’,
YOON Ji—Hae', KOO Yang—Hyun', KIM Hyun—Gil*

'Korea Atomic Energy Research Institute
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G3-10 | 15:45~16:00

Joining of alumina using MgO(CaO)—Al,0,—SiO, glass—ceramic
fillers by hot pressing

SALMAN Muhammad", BISWAS Md Rokon Ud Dowla®, *YOON Dang—
Hyok"

“Yeungnam University
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G3-14 | 16:55~17:10

Microstructural characterization of a die—pressed Al,O; compact
based on numerical simulation, liquid immersion technique, and
X—ray tomography

BISWAS Md Rokon Ud Dowla', HYUN Sangil’, RYU Sung—Soo’, *YOON
Dang—Hyok*

*Yeungnam University, “Korea Institute of Ceramic Engineering and
Technology

G3-15 | 17:10~17:25
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G3-16 | 17:25~17:40

Fabrication of transparent y—AION doped with rare earth element
and the photoluminescence properties of y—AION:Sm** and Yb**
AYMAN Muhammad Tsabit', *YOON Dang—Hyok"

*Yeungnam University

G3-17 | 17:40~17:55

Impact of Milling Balls on Microstructure and Optical property of
Yttria—Magnesia Composite

*KUMAR Kundan', *PARK Young—Jo', OH Hyeon—Myeong’, KIM Mi—ju’,
KIM Ha—Neul', KO Jae—Woong', MA Ho Jin', LEE Jae—wook"
‘Engineering Ceramics
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High mechanical strength hydrogel via alpha—TCP cement reaction
as bone substitute material
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PARK Cheol Hyun', KIM Chansong’, LEE Jin Woong, HEO Jun Hyuk',
KIM Dai—Hwan®, YI Gyu Sung', KANG Ho Chang?, *LEE Jung Heon™®
'Sungkyunkwan University, “Probiomimetic Research Institute, *SKKU
Advanced Institute of nanotechnology
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SW3-1 | 13:00-13:30 Invited

Overcoming Fundamental Limitations of Metal Halide Perovskite
Light—Emitting Diodes

*CHO Himchan'

'Korea Advanced Institute of Science and Technology

SW3-2 | 13:30-13:50
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SW3-3 | 13:50-14:10

Effect of Nickel doping on optical properties and stability of
CsPbBr; Nanocrystals

HWANG Seung Hwan', *KIM Soo Young"

'Korea University

SW3-4 | 14:10-14:30

Vertical—oriented two—dimensional halide perovskite as artificial
synapses toward neuromorphic computing

UEF, "

a1 i

14:30-15:00 Coffee Break

SW3-5 | 15:00-15:30 Invited
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SW3-6 | 15:30-15:50

Eco—friendly mechanochemical approach: Reversible phase
transitions of highly luminescent phase pure cesium copper halides
HAN Joo Hyeong', *IM Won Bin*

'Hanyang University

SW3-7 | 15:50-16:10

Analyzing Graphene—Mediated Enhanced Raman Scattering of
Graphene—Sandwiched CsPbl; Perovskite Nanorods with Light
Lasing

SEOL Myeng Jin', *KIM Soo Young®

*Korea University

SW3-8 | 16:10-16:30

Strategies for more durable and compact halide perovskite ReRAM
towards next storage class memory
oISy *atS !
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S1-1 | 14:00-14:30 Keynote

Heteroepitaxial van der Waals semiconductors for atomically thin

two—dimensional electronic circuitry
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S1-2 | 14:30-15:00 Keynote

Two—dimensional van der Waals materials: synthesis for precursor,
emerging applications, and future challenges

*LIM Jongsun®, SONG Da Som', SHIN Sunyoung', SONG Wooseok',
MYUNG Sung', CHUNG Taek—Mo', KIM Chang Gyoun'

Shatet T

S1-3 | 15:00-15:30
Multiscale defects in 2D materials

e n e
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S1-4 | 15:30-16:00 Keynote
2D MXene Suspensions and Their Electronic Applications
*E_;‘:_F_ll

S [ [

S1-5 | 16:00-16:30 Keynote

Precision—manipulation of two—dimensional materials by defect/
phase/interface engineering

*0 _?:},341

RaE= Elimi

S1-6 | 16:30-17:00 Invited

Solution—Processed Low—Dimensional Nanomaterials for Wafer—
Scale Electronics

*KANG Joohoon'

'Sungkyunkwan University

063 17¥ 14:00- 17:00

B EE, AL (DRostm, Mehstm)

S2-1 | 14:00-14:30 Keynote
Efficient, Stable and Scalable Perovskite Solar Cells
*,

SEQ Jangwon'
'Korea Advanced Institute of Science and Technology

S2-2 | 14:30-15:00
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Keynote

S2-3 | 15:00-15:30 Keynote

Photoelectrochemical Energy Materials and Device
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S2-4 | 15:30-16:00 Keynote

Best practice in studying electrocatalysis: Unexpected experimental
events inducing a failure in result interpretation

*‘i-l,';pg_:!l
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S2-5 | 16:00-16:20 Invited

Strategy for highly efficient perovskite/Si tandem solar cells
*HPOIKH{ IH\—EZ, *%.'ﬂ%'z
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S2-6 | 16:20~16:40

A Study of Electrochemical Epoxidation
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Plasmon induced energy transfer for photoelectrochemical energy
conversion
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Non—volatile memory for neuromorphic Al accelerators
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Neuromorphic Devices and Materials for Efficient Al Computation
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Emerging device technology for neuromorphic computing
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Effects of the Operation Mode on the Degradation Behavior of
Anion Exchange Membrane Water Electrolyzers
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Effect of Electrolyte Composition on the Durability of Series—
connected Solid Oxide Fuel Cells

KIM Young Je', *LIM Hyung-Tae'

‘Changwon National University

SS13-7 | 11:00-11:15

Effect of Donor Doping in BiFeO;—BaTiO; —based Piezoelectric
Ceramics

AHMED TAUSEEF", KHAN Salman Ali*, HABIB Muhammad®, KIM Mingyu',
BAE Jihee", CHOI Soo Yong', SONG Tae Kwon'", *KIM Myong—Ho", *LEE
Soonil*
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Energy Storage Density and High Temperature Dielectric Stability
of Lead—free (Biy gsBag ss)(Feo s To35)Os—based Dielectrics

KHAN SALMAN ALI', AHMED Tauseef', HABIB Muhammad", BAE Jihee',
CHOI SooYong'", KIM Mingyu", PARK Hong Woo', SONG Tae Kwon',
*KIM Myong—Ho", *LEE Soonil*

'Changwon National University
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Indium—Tin—Oxide Nano—Branches: Growth and Applications
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High—capacity Ni—rich Layered Cathode with Ni/Hf coating, which
consist of various structural compounds

KIM Sunwook’, *PARK Kwangijin®, *MIN Kyoungmin®

'Gachon University, “Soongsil University
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Intrinsically Stretchable and Highly Conductive Polymers for
Stretchable Electrochromic Devices

*KIM YOUNGNO"

Yonsei University

SS3-3 | 9:24-9:36
Surface—modified Electrocatalysts for Enhanced Electrochemical
CO, Reduction Selectivity
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KIM Cheonghee'
"Yonsei University
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Development of Carbon Nanotube—Liquid Metal Composites
with Enhanced Mechanical and Electrical Properties for Three—
Dimensional Interconnection

MIN Hyegi"?, PARK Young—Geun', *LEE Chang Young’, *PARK Jang-Ung'"
“Yonsei University, > Ulsan National Institute of Science and Technology
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Triboelectric nanogenerators based on functionalized dielectrics for
output power enhancement
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Yonsei University
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Experimental Investigation of In—plane Performance Variation on
Solid Oxide Fuel Cells Using Segmented Cathodes and Reference
Electrodes
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Highly shape—reconfigurable alumimum—air battery
A, ZBe, 255, e

gl Elimi

PG1-2

Capacitive pressure sensors utilizing surface roughness

AL - S o

gl [ Eim]

PG1-3

Transparent capacitive pressure sensor with microstructured
surface embedded with nanoparticles

CHO Young Jun', KIM GwangMook®, KIM TaeHoon", *SHIM WooYoung"
Yonsei University

PG1-4
Thermochromic display to achieve fast switching Based on
molecular printing

SI=kl *AlOq1
pzel *Hey

gl Elimd

PG1-5

Organic electrode with high transmittance for radiofrequency
KIM Taehoon', KIM Gwangmook®, *SHIM Wooyoung"

“Yonsei University

PG1-6

Visualization of local pressure enabled by the combination of
thermochromic display and resistive pressure sensor

KIM Gwangmook', CHO Sungjun’, *SHIM Wooyoung®

Yonsei university

PG1-7
Nanomanipulation via nano—cymatic approach
ojale’, *Aleg

gl Elimi
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Gap confined graphene oxide membrane for salinity gradient power

generation
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PG1-9

Nano scale non—planar patterning using near—field photolithography
with Elastomeric photomask

SEO Dong chul’, PAIK Sangyoon', KIM Gwangmook®, *SHIM
Wooyoung’

'Yonsei university

PG1-10

Study of TilnZnO and TilnZnO/Ag/TilnZnO deposited roll films
using sputtering method
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Volatile Switching Behavior of Dewetted Silver Nanoparticles on
SiO, Surface

*LEE Yoon Kyeung', YOON Soon Joo', CHOI Sehyeon’,

JANG Kyung—-In?

“Jeonbuk National University, “Daegu Gyeongbuk Institute of Science
and Technology
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PG1-17

Polyvinylidene fluoride (PVDF) Nanocomposite Using 2D
Nanosheets for High Energy Density

FOIE'?, RAHY QUSHLY, AP, Z[x|&*°

Korean Institute of Science and Technology, *Korea University,
*University of Science and Technology

PG1-18

Physical and electrical properties of the HfO2/AI203/Hf02
laminated film structure with MIM structure

*KANGHYECK Hu', JINA Song', MINJUNG Oh', Gl Kang Seul’,

SU Lee Dong', *YOON Chang—Bun'

Korea Polytechnic University
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PG1-20

Synthesis of Novel Perovskite Layered Nanosheets and Electric
Properties of the Film Formed Using Electrophoretic Deposition.
iﬁu, ?:%HLP |—|‘A|-2 *xlxl_'__llza

'Korea Institute of Science and Technology, *Korea University,
®University of Science and Technology

PG1-21

Excellent piezoelectricity, thermal stability and fatigue resistance in
Nb/Ta co—doped Bi,Ti,O,, high temperature piezoceramics

JEONG Yun—Gi', LEE Sang-Hyeop', MA Hee-Seung', PARK Kyu—Hyun',
KIM Byung—Hoon", PARK Jin—Ju*, LEE Min—Ku", *LEE Gyoung—Ja*
'Korea Atomic Energy Research Institute
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Transperent electrodes based on metal-mesh structure by
controllable thickness of self—formable cracked template

JO Seung Taek?, SHIN Jin Wook®, LEE Young Ho', KIM Min Soo",
PARK Sang Shik*, *ROH Jong Wook®

'Kyungpook National University

PG1-24

Enhancement of electrical conductivity in RuO, nanosheets using
surface decoration co—doping with Cu and Ag nanoparticles

KIM Jongwon', YOUN Seonhye’, BAEK Ju Young®, MOON Hongjae?,
KIM Dong Hwan®, LEE Wooyoung’, PARK Hee Jung®, ROH Jong Wook',
*KIM Jeongmin®

'Kyungpook National University, *Yonsei University, *Daegu Gyeongbuk
Institute of Science and Technology, ‘Dankook University
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PG1-26

Effect of B—site modification on electromechanical properties and
relaxor behaviors in Biy;,Na,, TiO; — SITiO,

MUKHLISHAH aisyah devita', NGUYEN Hoang Thien Khoi", DUONG
Trang An', LEE Sang Sub', HAN Hyoung—Su', *LEE Jae—Shin"
'University of Ulsan
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PG1-28

Comparison of capacity and transmittance according to LiFePO4
deposition conditions for transparent battery anode

%LZ, ’é,*i'?;iz, *Z'EIII-?;JM

'Korea Institute of Science and Technology, *Seoul National University,
®University of Science and Technology
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Room temperature magnetoelectric coupling in nickel ferrite through
defect engineering

CHO Jae—Hyeon', *JO Wook'

'Ulsan National Institute of Science and Technology
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PG1-32

Role of oxygen vacancy defects in piezoelectric thermal stability
characteristics of Mn—doped (K,Na,Li)NbO, piezoceramics

MA Hee—Seung', LEE Min—Ku', KIM Byung—Hoon®, PARK Kyu—Hyun',
PARK Jin-Ju’, LEE Sang-Hyeop', JEONG Yun-Gi', *LEE Gyoung—Ja'
'Korea Atomic Energy Research Institute
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Structural and Multiferroic Features of Gd—doped BiFeO,—BaTiO,
Ceramics

HAH, R3S, OO, HAM *HHSS
iol3frfstm
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Inducing soft—ferromagnetism in 100(1—x)BiFeO,—100xBaTiO, by
engineering superexchange path

KO Nuri*, CHO Jae—Hyeon®, *JO Wook"

'Ulsan National Institute Science and Engineering

PG1-39

Synthesis of high—quality hexagonal perovskite BaCo,Ni,_,O,
through molten salt method

SEON Jeong—Woo", CHOI Jun—Yong®, *JO Wook"

'Ulsan National Institute of Science and Technology

PG1-40

Synthesis of Nanosize BaTiO, Particles by Glycothermal Process
for Electronic Material application

PEM Phakviseth', SONG Jeong—Hwan', *LIM Dae—Young'

'PaiChai University

PG1-41

Dependence of microwave dielectric properties on structural
characteristics of (Zn,_,Mg,),-,SiO,-, (0.00=x<0.40, 0.00=y<0.35)
ceramics

JO Nakbeom®, *KIM Eung Soo

'Kyonggi University

PG1-42

Interfacial Layer Effect on Dielectric and Piezoelectric Properties of
Chemical Solution—Derived (K,Na)NbO3 Thin Films
U, YR, ANl A HAF

g Elimd

PG1-43

Control of Switching Modes in Cobalt Oxide—Based Resistive
Random Access Memory

KIM Dohyung, LEE Jongmin', JEONG Bumho', *PARK Hui Joon'
"Hanyang University

PG1-44

Formation of protective layer on SrALO, persistent phosphor by
plasma method to enhance the moisture stability

YOO JungHyeon", *YOON DaeHo"

'Sungkyunkwan University

PG1-45

Fabrication highly conductive PET film using copper nanoparticles
with effective oxidation and mechanical stability

NASIR Sarwar', KUMAR Mohit', YOO Jung Hyeon', JEONG Dong In',
NAWAZ Ali*, *YOON Dae Ho'

! Sungkyunkwan University
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Resistive switching memory devices based MAPbBr; perovskite
perovskites for long endurance cycles
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Microwave dielectric properties of B — CaSiO; with LiF
BAEK Jin Seok’, *KIM Eung Soo"

'Kyonggi University

PG1-48
CuBr ¥ 0|83 T, TIMELY OtDL{of A
AN, QEE, "eXI

gl il

PG1-49

Flexible OLED Display& HIAX| & +2E0t Xt 7158 271
CHsato| x|=

*USRY, *utAe, ZEs, =F

‘otsistm, (F)olzo|H

4

PG1-50

Cu EZIS NIWO, AXHO| p& MESA BA
AoIN', 222, 0|HII, *o[7|2

12 M St

PG1-51

E&2 2 H01S S8 Cu—doped NiWO.HB} £[% MAH F2t &
ralae

22, ZoA, olger, *ol7|2'

"2t

PG1-52

HAt =8 E Snse, ©H2HO| 7tA AX| 4 A7

WIE, YA, o1FL, o7, oI’

'ZAtste, ‘A Mgt

PG1-53

Effective Synapse characteristic of Ag intercalation based TMD
memory for neuromorphic computing

GAYOUNG Cho', *WOOJONG Yu'

'Sungkyunkwan University




PG1-54

TMD/Graphene Heterostructure Biosensor with Increased On/Off
Controllability by Modification of Schottky Barrier

KIM Yea Hyun', *YU Woo Jong®

'Sungkyunkwan University

PG1-55

Synthesize large—area TMD patterns in MoSe2 through CVD
growth

YUN Dokyeong', *YU Woojong"

'Sungkyunkwan University

PG1-56

Fabrication of ketamine real—time detection layer using graphene
SIM JiHun', *YU WooJong'"

'Sungkyunkwan University

PG1-57

EHotalal £4 XIS U3t DUE, DAY 30
£ ALB10IE FRAMIA

SYEV, HSE, BRY, LIS’

IR | &R PTRStn

=
oy
=
kU
om

PG1-58
Nb7} EEE e—HAH M3lE0| ARTES 0[E8H T MEHY OIMIE MM
BHME, ZZX!, FRE, *@XIS?, *0IFE

ryst, M stn

PG1-59

HiO|HE ZIF Z7HIE 0|88t Co,0,/CoFe,0, ZEMHE SAE In,0,
LI Me oERS MIA

ZEfsd!, o|0l, ZER! 27! *0|EE!

S [ [

PG1-60
Lt= MEH AXHE o2t 0|M| &4 M7 HAEE olux| silAE
71E g

TREN, ded, SHE, TE

=
SR EA S HT, (FM

2

S lon

PG1-61

Synthesis of Forsterite(Mg,SiO,)—cordierite(Mg,Al,SisOg)
nanoparticles for millimeter—wave and study of their properties
MRE, SHE', Z¥E, BN, HeF!

BT oEtn

PG1-62

High—Response Molybdenum Disulfide Photodetector Based on 2D
Heterostructure within the Insulator

PARK Sungbum’, *YU Woojong"

'Sungkyunkwan University

PG1-63

Effect of LiBiO, addition on the properties of 0.69Pb(Zr, 4, Tiys3)
0;—0.31Pb [(Zng,Nigs)]; /sNb, /5 Os

HONG Sung Cheul**, KIM Shi Yeon', *YEO Dong—Hun',

PARK Zee—Hoon", SHIN Hyo—Soon", NAHM Sahn’

'Korea Institute of Ceramic Engineering and Technology, *Korea
University

PG1-64

Ideal PN Photodiode using Doping controlled WSe,/MoS, Vertical
Heterostructure

QFF, *RRF!

teTEsta

=

PG1-65
MNztel 33 = ¢ G
*REM ol2sl, e’ 28’

SRR IS AT, AF)EAHEIZ, Y(F)dTiot0| L

PG1-66
Rhombohedral In,0; LI=2Ixfe| T4 AA U DZHE OflEte ZE E4
Sus! M *gxig!

gt Bl

PG1-67

Inducing a high reliability for a beyond—BaTiO, dielectrics through
A&B site co—doping in Bi,,Na,,,TiO;,—CaZrO, system

LEE Ju-Hyeon', *JO Wook®

'Ulsan National Institute Science and Technology

PG1-68

Self-powered gas sensors using ionic—activated sensor and
piezoelectro generator for room temperature operation

A0l *x7pxEol

SoL, oo

eI P

PG1-69

Atomic—layer deposition of TiO, thin films using a (CpMes) Ti(OMe),
precursor with high thermal stability

CHUNG Hong Keun™, *KIM Seong Keun'*, WON Sung Ok,

PARK Yongjoo®, KIM Jin—Sang', PARK Tae Joo*

'Korea Institute of Science and Technology, 23K Trichem, *Korea
University, “Hanyang University

PG1-70

Al =T 2 MelFM L X ZE £X W 2 Zslpd TA
MM 38 A7

A, TS, A *ol7H!

%Hé_m

PG1-71

Near Unity ideality factor Graphene/TMD Diode Array enabled by
drain—gate connecting Drain—Gate Connected Graphene/TMD
Diode with Near Unity Ideality Factor

PARK Mihyang®, *YU Woojong"

'Sungkyunkwan University

PG1-72
ANE Q& S fI3h YT OLIX| SHHIAE 7|& S+

FREMI, BN &

BEATX ST, CAL|LIAARE(F)

roh

PG1-73

0.96(K,Na)NbShO,—0.04Bi(Na,K)ZrO, MIZtA | H|SFHZ ZAM0|
OIMTE Y 4™ ENo 0lXl= &

A *xZS

=il Bl

|| 58 - st A2t Bt Y



PG1-74

TiO, LI=7=H|E 0|88t S5-HAM-F5 7R o4 HIA
I.|*-|°112 3&':2 *7|.x012 *ox°.|§2

2517|147

E

'mafrystm, 5=

PG1-75

ATIAZFO|HOZ ZZtEl Ba—hexa Ferrite M2l2le] ZAsHx gl
i71H EN

-, o], *EA!

BRI T

PG1-76
A0 271 HMOHE (K,Na)NbO, 7|8t
T CHAY M

‘FIuistn

MMt AL| Seed—Free

PG1-77

AMIE 0[20] M7HE (K,Na,Ba)NbO,; MZtLAL| HHAM ME HS
EN

bl

Qo *5ZE!

‘ZeZuistm

PG1-78

M2 AZ hard| Y M2i2lg 0123 5 o OlLIX| SHIIAE]
R ERTRV]

HOIER, ZAal, 2Tk, ZER, ¥, *5i55!

SIEEA & HTY, 2naistn

PG1-79

Investigation of Ferroelectric Synaptic Transistors based on PZT
Films

LEE Ji Young"*, CHOI Hyung-Jin, BAEK Seung Hyub',

KANG Chong-Yun*?, NAHM Sahn?, *SONG Hyun—Cheol*’

'Korea Institute of Science and Technology, *Korea University, *Kyung
Hee University

PG1-80

The modulation of carrier density in Bi,Te;—based alloys via point—
defect engineering with cation and anion mediation method

LEE Seunghyeok™, JUNG Sung—Jin', PARK Tae Joo’,

BAEK Seung-Hyub®, KIM Jin—Sang®, *KIM Seong Keun“*

'Korea Institute of Science and Technology, *Hanyang University,
*Korea University

PG1-81
047| Lol Geks RIX| i FM wESk= st o LRk
zzsf, 0Il'-}"‘11 t—'.%ili. 2l

B2l

PG1-82

Strain engineering of ZnO multilayer thin films for highly efficient
piezoelectric energy harvesting

*JUNG Ye Seul', CHOI Hong Je', CHO Yong Soo'

Yonsei University

PG1-83

Origin of the enhanced electromechanical energy harvesting in
conductive core—piezoelectric shell nanofibers

*HAN Ju', KIM Young Eun', LEE Dae Eun', CHO Yong Soo'

'Yonsei University

PG1-84
BT HZ2I2 0|28t textured PMN-PT2| =2 &M
|:_||}_I<_>|_|I:|_|12 g,gz *7}7:012

o
“TeftfsE, ‘SR s

PG1-85

CHEI| X313 BEIAE] AX
OtARI! *Qo=!
PERLL!

=)

IS Rl HIZE

tolr
ofr
1S
B
oo
0%

Jon
El

PG2: OU%| ¢ M2t A

06% 162(x)-18Y(R)

PG2-1

ASHE AALMIEHS SO 3t d-Qu]Z AEHo| 7|of
SEiT, *ﬁgs

‘statsty|a e

PG2-2

Electrical conductivity of porous cathode in Solid Oxide Fuel Cell:
Microstructure and current affecting electrical conductivity

SONG Kyeong Eun', LEE Jae Woong", LIM Yu Ri*, LEE Shin Ku? *KIM
Jung Hyun'

'Hanbat National University, “HnPower,Inc.

PG2-3

Electrochemical properties of SmBa,sSr,sC0,0s.4 layered
perovskite oxide systems according to the amount of Ba and Sr
substitution

SONG Kyeong Eun', LIM Yu R*, *KIM Jung Hyun'

'Hanbat National University

PG2-4

Synthesis and electrochemical properties of SmBaCo,_,Ti,Os,4 for
IT-SOFCs

KIM Chan Gyu', WOO Sung Hun', *KIM Jung Hyun'

*Hanbat National University

PG2-5

Comparison of electrical conductivity characteristics of SOFC
Cathode with dense and porous Structure

KIM Chan Gyu', *KIM Jung Hyun'

'Hanbat National University

PG2-6

Electrochemical characteristics of SBSCO (SmBa, sSr,sC0,05 +
5)—CG091(Ce,4Gd,,0,_5) composite cathode for IT-SOFC

SANG Baek Ki', *KIM Jung Hyun'

'Hanbat National University




PG2-7

Changes in electrical conductivity behavior of SmgsSr,sC00,_ 5
(SSC) cathodes according to microstructure changes

SANG Baek Ki', *KIM Jung Hyun'

'Hanbat National University,

PG2-8

OJMITEE XH0|0fl 2 Bay Sy sCoysFey ;05 2712 BRO| M7 |1MT
= B35}

gleal’, *Zxu!

e el

rok
Job

PG2-9

Synthesis of 3D—¥—Fe,0;—N-rGO nanohydrogel for efficient
catalytic reduction and sensitive electrochemical detection of
ecotoxic 4—nitrophenol.

GOPAL Ramu Adam’, YANG Daejeong’, *CHOI Dongjin*

"Hongik University

PG2-10

Surface tailored MWCNT—NiPc/GCE composite based
electrochemical sensor for sensitive detection of Dopamine in real
sample

ASRALTBOLD Saruulbuyan', DASHDAVAA Gerelt Od', *CHOI Dongijin’
"Hongik University

PG2-11

The effect of Oxidizing agent on Growth of ZnO Tetrapod
nanostructures and its characterization

YANG Daejeong’, GOPAL Ramu Adam', *CHOI Dongjin*

'Hongik University

PG2-12
Hydroxyapatite &% Z32|E2| ZO{7iX8 SIMEEEL| S8
olge!, 24 2|s

e e

PG2-13
Qualitative analysis for overheating of accident tolerant fuel pellet
XL, YBAl U

FRURIAATE

PG2-14

W2 2 0| T3t HILKE 7|8t Sulo] Zof S S
Heap, ojHA, olal, Yst, LeKS’, *As’
BRI, ‘S MTE e, S AthEtm

PG2-15

2|E 0|2 HiE2IE SATX LINIO, Y=xHe| M|kt EN SHM2
2|8t boron EZ! 2 ALO, E

At HHS!, *SMH

Ra= Elimi

PG2-16

A Study on the Wet Synthesis Process for High—Performance
Sulfide—Based Solid Electrolytes for Lithium All~Solid Battery

CHO Chang-min', PARK Jun—-Woo', KIM Byung gon', LEE You—Jin',
HA Yoon—cheol', *LEE Sang—min®, *PARK Jun—Ho'

'Korea Electrotechnology Research Institute

PG2-17

MEFZR0IM HZE U-Zr—RE's 28 U Ao #HY

HA, QMEF, SIE, wugt
e e

PG2-18

ZAFE 37| ¥ 3£ =Zoj| M2 Bi3Te22| FTEHol| et A7
*rES, O|LIEY, *AYUS?, MBS PR’ *ZEY, FHEM’
‘st *gRustn, *s ARl |29, ‘HMEtn

PG2-19

Enhancement of Capacity Retention in Ni—rich LiNiygC0qosMng 50,
through B and Zr Dual Doping as a Cathode for Lithium—ion
Batteries

ml, *gggl

R ]

PG2-20

Interfacial Engineering of 3—D Foam for Ultra—stable and Fast—
charging Lithium Metal Anode

Rubha’, *KIM Do Kyung'

st atsly |9

PG2-21

Enhancement of thermoelectric properties of Fe nanoparticle—
dispersed Bi0.4Sh1.6Te3 matrix composites

YE Sungwook’, KANG Minji*, KIM Gwansik’, LEE Kyungm,

LEE Wooyoung®, *ROH Jong Wook®

'Kyungpook National University, ?Yonsei University

PG2-22

Design of electrochemical cation implantation process for Tin oxide
based carbon dioxide reduction electrochemical catalysts

KIM Mun Kyoung®, KWON Youngkook?, *JEONG Hyung Mo*
'Sungkyunkwan University, “Ulsan National Institute of Science and
Technology

PG2-23

A MOF—derived NiP,@C/graphene composites as high capacitive
anode materials for lithium ion storage
OIEY, *EHE!

a1t Elml

PG2-24

Analysis of Lignin—rich residue of larch—derived activated carbon
QU OIRfRS, XAt
SEARtR7 &Y, st

PG2-25

At IS 0138t SR Z0H MIZ 3 NO BHSY EIt

PG2-26

Effects of strong metal support interaction on catalytic activity and
durability of graphitic carbon—TiO2 Pt catalyst for oxygen reduction
reaction

T, g

SRt &

Il 60 - St A2t Bt Y



PG2-27

N, F co—doped activated carbon for supercapacitors at high
temperature condition

ﬂl, *El:ré"él

RV

PG2-28

TT%"_OH =

Hy|3tst £4
IMQ12 F10|x |
O O y Oe

st 42|12

SA|IFHIO|E HMZE 2 Elgt 20 T2

Ix|°2 *x-":HAZ

"nerista, St iE

PG2-29

Mechanofusion 38 0|85t I8 S¢/42|Z/EA 5§ 22
AXH gt

ZRIX[?, M2 ORI, *HLh4?

‘st *et=M2taly s 2

PG2-30
NiMn,0, At3tE Hiab M=o| Z7|3etd £ ot o
&!Q. EM u.17|-
S =o oS
g, dofgl’, 0|2l *ol=Z!
TE S

FrI{FHIHA|E]

PG2-31

Co—Mn-0 B8} MIo| AMREf K2 7|3l EM 24
2, XIS, M, e, ESY 0|FF, *o|=F!

g ==l =]

PG2-32

Synthesis of ZnO—TiO, Nanocomposites by Glycothermal process
for Photocatalyst application

SOUTHIDA kenenavong', SONG Jeong—Hwan', *LIM Dae—Young'
'PaiChai University

PG2-33

Properties and performances of rod—like ZnO—coated polyethylene
separator in lithium batteries

KO Jang Myoun', MUGOBERA Sharon®, *CHOI Seunghun’,

LEE Kwang Se’

'Hanbat National University, ’Kyungnam College of Information &
Technology

PG2-34

T 2IF0IRIHXIE 2IE MetE/2e=M £8 1

HrAM! O[RH2I, 2X| *g,s I

Ol5frhat, “EatAllatstei e

H|I TS E

|r°

Mo

PG2-35

Highly Efficient Color Tunable Perovskite Solar Cell with
Nanofabrication

HEO Jihyeon', JUNG Incheol?, KIM Hyeonwoo?®, PARK Hansol’,

LEE Kyu-Tae”, *PARK Hui Joon'

'Hanyang University, “Inha University

PG2-36

Research on defect passivation of organometal trihalide perovskite
with functionalized organic small molecule for enhanced device
performance

CHOI Joonhyuk', KAMARAJ Eswaran’, PARK Hansol', JEONG Bum Ho',
BAAC Hyoung Won®, PARK Sanghyuk?, *PARK Hui Joon"

'Hanyang University, ’Kongju National University, *Sungkyunkwan
University

PG2-37

Designing nickel nanoparticle decorated urchin—like titanium nitride
catalyst for CO, utilization reactions

OH DongHwan', KIM Seunghyun’, KIM YongBeom®, *JUNG WooChul*
'Korea Advanced Institute of Science and Technology

PG2-38
2318 MslElEtse| &2
SHCE 023 K YN
OIS, WA, M, FEE O, A, OlRE, AL, "uslE

—_
Cthatm, AN, ER0E, ‘AR B, M

3

A E—p

PG2-39

Nanoparticle—Connected Network of Uniformly Porous Manganese
Oxide Supercapacitor Electrode Using Aerosol Deposition Process
leail o_l_._ 2 |:||1’ *nA_I"on'_Jil

*Kwangwoon Un|ver5|ty, *Kookmin University

PG2-40

Thermal, electrical, and electrochemical properties of Pr,_ Sr,Co,-
Fe 055 as an oxygen electrode for solid oxide fuel cells

H_Il 011 *o|;|.E"1
a sk |&

PG2-41
Lilt Cu 25 BAS SA| XIBHE NO2] B4} 0lo] FHEY o7
0], 0712, WIFF, oLt

PG2-42

Studies on electrolyte preparation including silicone surfactant and
its application to batteries

*KO Jang Myoun®, MUGOBERA Sharon®, PARK Jongbin®

'Hanbat National University

PG2-43

IE A X8 7IEH[0|E EXI2 E3t in—situ 2| 22 0|55 85
7| =& ojat 2,* A Dol|ux| 21§ 24 MX|oe] Mg
0|2IoF, USHE! QXA *ZUBS!

et MRt I%ﬁ-‘r‘?ﬂ

PG2-44

THASHE ABHXIG ALY B 34 TXFI SA0IZ0) 3t
3t 745 24

MO, HZUL, HZ, RS, SN, *0IF

R e, SRS, B o+|L1x|7| 7

PG2-45
HIZE HILKE AMSHE 48 TIOFSA 47 OF OJXIXX|
Fa, *aser

Bk [ ml

HENE R IR |



PG2-46
ZQHA| 7l4to| ofE
Upit, S8E, oIS, B

e e

71 “E”.‘PI 7|8te] Sk ol x| =&
;2 7}7:03 *Aa,-é.p

2 Zo|°|.|;Horﬂ 3;1_31 CHstm

=

PG2-47

Separator Coated with Boehmite Particles for Safety Enhanced
Lithium—ion Batteries

LRS!, MK, *oEA!

'Korea Institute of Ceramic Engineering and Technology

PG2-48

ERA LHMQ AR HERIA 9] £5| MFA|Z1 2D TtE
AlE 7|t TS 2IE-8 FRIR QIEfH(0[of JHt
QAL MR Usep

gk ld il

251E L

PG2-49

AHATAELS AEILI0IOE Li-SE M3 RIE U H7|atsE 24
WEH *ser

B [ [

PG2-50
5127) MnH| 2ASOILFKIS 3D Y
sigar, *use

SN[ [

PG2-51
tifz LH-:HFOIH'PP EME XISY 7 - F7| 6l0|22|= ZE| 4K T
=]

0]

PG2-52

Thermoelectric Properties of Cu,Te Nanoparticles/Bi—Te—Se
Composites

JUNG Yong—Jae', KIM Sang-if?, *SHIN Weon Ho"

'Kwangwoon University, *University of Seoul

PG2-53

Ni-GDC &t2l=l A-site ZE LST HZEHAIIO|IE HEZ
OJMEF, *Ealzlt

‘oIt St

PG2-54

Analysis and experimental demonstration for the origin of the
resistivity anomaly in La—doped BaTiO,

LIM Jong—Chan', HWANG Ji-Hyun', LEE Chung—Hyeon',

*KIM Hyun—Sik’

'Hongik University

PG2-55

Lignocellulosic Fiber Materials for High—Sulfur—Loading Lithium—
Sulfur Batteries

YANG Sung Jin*, YUN Jong Hyuk', *KIM Do Kyung'

'Korea Advanced Institute of Science and Technology

PG2-56

RN BlS WIS MRlLSS ZaE Bale| =Yg S5t AlE 34
HE SN A0 W 4T S ThM
YR, OJRI0F, *SAIAY, *AU7IAK, "’

SRR S AT, B

PG2-57

MUK 2lE MG LiPS.Cl DA At 3 2 H7| SHaty
"t

OIRHEY, WM *gahEr

olsthstm

PG2-58

ARIHHEE MO nd ST 50143 7|8 Ti2CoNiSh2o| HHEN
oy}

o

RAHIDUL Hasan', &%, MZ¥", *LEE Kyu Hyoung
'IM|CH St

PG2-59

Mechanically driven self-resonance tunable piezoelectric energy
harvesterd

LEE Dong—gyu™?, KIM Hyun—soo?, KANG Chong—Yun?, NAHM Sahn’,
*SONG Hyun—Cheol®

'Korea University, Korea Institute of Science and Technology

PG2-60

TIO, L AIEQ| ZHkSHT ChE EhA 7HSH B
olFE! BHE wsE, *olFE

1GUHIEH°*_' f=co Bl

PG2-61

Li lon Irradiation Technology to Prepare High Density Nano—
cracked ZnO Sheets

o, HeAl, HY, ol

RaL [ e

PG2-62

Facile Synthesis Method of Morphology Controlled Mo:BiVO,
Photoanode for Photoelectrochemical Water Splitting

SHIM Sang Gi', TAN Jeiwan', LEE Hyungsoo', PARK Jaemin®, YUN
Juwon', PARK Young Sun', KIM Kyungmin®, LEE Jeongyoub',

*MOON Jooho'

Yonsei University

PG2-63

CO2 electrolysis on Ni-YSZ symmetrical half—cell

OH Min—Jun', YOON Kyung—Joong®, LEE Jong—Ho", HONG Jong—Sup"?,
*YANG Sung—Eun'

'Korea Institute of Science and Technology, Yonsei University

PG2-64

Exsolution® RuZ0He] £ 24 & MelolM LzL|ot & "ot
%I }@12 JAN ASlfz, *IIEOEIZ, %;ggzy *'i' |o_I12

“maffstm, ‘ER s s eTe

PG2-65
HATH 7|ut THASNE HBX|O B2 TASHE st YT A7
Olgl.le 3’ 7|A.|QZ’ 7|_§_A_'|I3, ol_a:_il.a' olxpoz *xl2 oJL3

P e el e T Ll B o P b

Il 62 - st A2t Bt Y



PG2-66

Universal PEIE Dipole Layer Derived An Enhanced Performance
For Diverse Photoelectrochemical Devices

YUN Juwon®, *MOON Jooho!, TAN Jeiwan®, LEE Hyungsoo", PARK
Youngsun®, PARK Jaemin®, SHIM Sang Gi*, LEE Jeongyeob'

"Yonsei University

PG2-67

E0AZ U ONT 43 SRf2|S Sof MIZE A2]2/CNT 22 &
Sxlo| DRMSIE S5 IIME H7IHEY U H7|35E 4
7|3ﬂ|:||1 *7|x-|=41

st2A2tel7|&

PG2-68

Long—cycling lithium metal anodes enabled by three dimensional
lithium guiding layer

LEE Jeongmun®, *JEONG Hyung Mo"

'Sungkyunkwan University

PG2-69

LIl ZXo| ERHBs| 2XM2 E5 HAMO| 7H58t Li20-B203@
Li1.3A10.3Ti1.7(P0O4)3 composite2| &

2R, * AR

MEACHSE, FBtE A2t 7 | &2

PG2-70

Improvement of high temperature dielectric property by switching
La—doping site on (Biy,Nay,,) TIO,—CaZrO; ceramic

KIM BoKyung', JuHyeonLee", *Wook Jo

'Ulsan National Institute of Science and Technology

PG2-71

Optimal ZnO based PSCs for efficient and stable hydrogen
production system with alternative oxidation reaction allowed by
double—layer metal oxides

gisiet, irfnl, opMel, FFelt D fEE
gl [l

1

foi

PG2-72
SISl glo] ANl 2AMMS s SUTHS S5t TNS

Sh2S3 J—Mhz}x‘l:l Mz

PARK Young Sun', TAN Jeiwan, LEE Hyungsoo', PARK Jaemin®,
SHIM Sang Gi', YUN Juwon?, KIM Kyungmin®, LEE Jeongyoub®,
IM Ha Young’, MOON Su Bin", *MOON Jooho'

Rl i

PG3 : AX|Uof HjatajA

068 162(+)-182(3)

PG3-1

E2t=0iE 0|83t OIOHEE AHEZCE HXE CiN TEQ| 2+
Bt LHAIEM

e HNEY, 2N ZEefs)!

'2RIHS

PG3-2

Mg 12 U0, 2ZA|9| Scale—up ME % SMZE LI}
LIS, Az’ HEfAl, Falnl', Z2H', olSA!

‘SHHRIZNRE

PG3-3

DHEEQ HI7t SA| HES WHoR MAE UM L3N AXE-1
YE S§le| 7|2 E-| n|xl= I

*SIE, O|RHG™, O], 0|F0l, A9Isf, *2 A

SIRME ALY, BAZ S

PG3—-4

CiAY MM EHMEIEC| 7125 47| 28t 4ol 4 ANIE flst

LiFe| Eut A7

=xL2 =2 2
oS, 3WE, A=Y

SRR AT, Sty E

i

PG3-5
LB mE0| 23 27t of3t 7|
*SEE, IR, Ol OlER, Solst

ShEE T

d=2| Bt

PG3-6
PVDE HZSt 0|EE 7|8 S2IS2| Z2t=0t Mo 2tst 3+
HH;|.H|12 *2°A11 *0|?_|9-._|’2

SHEME7[& Y, 2oysta

PG3-7

HHMET-FGR M ALY 912 AZR| 712 Tl
UST, USA, YAE, 0154, SR, 7Y, BB, U
ol&Hf

BIRARHATY, SRR

PG3-8

Crystal Structure and Microstructure Control of the (K,sNa,s)NbO,—
SITiO; System

LEE Seong—Eun’, KIM Geon—Hee', KWON Jun—Hyeong?,

KIM Chung—Soo®, *MOON Kyoung—Seok"

'Gyeongsang National University, *Korea Institute of Ceramic
Engineering & Technology

PG3-9
SIS ABAS 0128t BA-EHA TYS HE S T}
7I|:|-|G|1 gol-.’F_HH2 *JI%A'P
2R, Sofeta
PG3-10

M SHo2 Q5 zUrER2|/EEH 01532 ntd 7S
7|E.H.1 _T'_X-I_E_l, a5 =2 gklxﬁ 7|M32 *7|5741

ettty |29, Ak IA“EHOI FAZ|AL

PG3-11

HVOFE 0|88t WC-Ni-Cr2 &1
BN, 084, B

il EimiRci e el e




PG3-12

Nb,O, 22 X7} MIPE QMY HMeHHS 0|2t Sat=nt FaH At
s} SMOZ E|ElE Hof ®MZ=E Mz2te eS| EY

A, ZENE, &7 *ol= g

‘e ste

PG3-13

HiZ/HId 712 2= B4 oloj= 20| TAE U 7|AE SN
E5t2, Zefs], AEE, ojer, *us!

‘otHchEtm

PG3-14

Ciefet SRo| d2a0lE 2ol 2ot et A
2HINE HS0f tist ST

Aot Liste!, ZEtal’, ZFE, ol *eEs!
gl Elimd

£

2|7} oo = A2

PG3-15

KRS FE 7l WA, A 05 SLE Mol watel ptype

OJZF, ZZ2! UDIXH, WANG Yue!, SINGH Chabungbam Akendra’,
As2!, Zeys), F51, UFE, ojFH’, *S!

PG3-16

ATHER 7[dt |28 =2 MSlotH giato| e X BM H
0|ZF, SINGH Chabungbam Akendra’, WANG Yue', ZBIx{’, 2=,
ZENEl, 251, HYE, ol st

el [o =l md

PG3-17

Thermal properties and electrical properties of all-Inkjet alumina
hybrid film

JEONG seong guk’, JEONG Dong In', CHOI Hyung Wook,

YOO Jung Hyeon', KWON Seok Bin', KIM Ji Won, *YOON Dae Ho"
'Sungkyunkwan University

PG3-18

HfC-SIC LI-ESMRE MES =12 CMC M= Y S2t=0} LHE
EN otof 25t 7|ZHAZ TR CMC MZE L E2tX0} LHEEN T
7holl 25t 7|7

LYY, N, FIT, UST

EAMTYSHE, fat ARt a2

PG3-19
o 207|0|M AZR 0| [HE U082 E7IS
R, ORHEF, 0|7

etem, SRR e

PG3-20

Influence of starting Y,O; and Nd,O,; powders characteristics on
optical properties of highly transparent Nd:Y,O; ceramics

Y™, *Usls’, WSE’, IS, oI’

'‘2edalsta, SEME HTH

PG3-21
AR D QAL O|AZ AZO|LL B2 L AA
Lehg!, *olsd!

‘Featsm

Jm
0x
=
kI

PG3-22

Characteristics of silicon nitride granules fabricated through spray
drying

Kati*, JEON Seo—Yeon', *LEE Hyun—Kwuon'

'Kumoh National Institute of Technology

PG3-23

Effect of graphite and Mn,;O, on clay—bonded SiC ceramics for the
conductive heatable filter

BUKHARI Syed Zaighum Abbas', ANWAR Muhammad Shoaib™’,
NASEER Danyal*?, HA Jang—Hoon', LEE Jongman™?,

*SONG In—Hyuck™?

Korea Institute of Materials Science, “University of Science and
Technology

PG3-24

The preparation of Al,O; multichannel cylindrical tube—type
membrane support for microfiltration application with antifouling
properties

NASEERA Danyal"*, BUKHARI Syed Zaighum Abbas’, HA Jang—Hoon’,
LEE Jongman™?, *SONG In-Hyuck"’

'University of Science & Technology, *Korea Institute of Materials Science

PG3-25

L2802 RIAE OJFTER La:BaTiO; LKt SAE7}
058", M, U’

EEECEE

PG3-26

Fabrication of Pd—PCS coating on CVD SiC mat for stable and
active catalyst with high specific surface area
Az, 2EAY, ZIeY, R

Mty |astn

PG3-27
Tsiof 3! Ho|Z2t HAH| ZES S8t S2t=0t Halilitst Ch5d |
of &

#ED, A,

BhRARY7 ST

o
ol

I, s

’ =

PG3-28

Identification of synthesis mechanism of Pd—PCS nanocomposite
with respect to manufacturing methods

LT, 2N R

‘MEnteb|aystm

PG3-29
two—step sintering HHHS E8t 74! X[2FL|0}o| QIMEF AHRF|
28 U

e e

PG3-30

SHEY AZZHIM AtStotA 7(HE M2t SEo| X|2stet oMt
Z0| F7t0jXls g o7

ZIREN, QUMEI B!, AES, ZEY?, HiA4EF, SIYAR Muhammad?’,
“apgr

'MELHst, SK §l0|HA, *ALtisia, “National University of Sciences
and Technology

Il 64 - st AT Ot Y



PG3-31
ALO; E7} Elof| [E 3Y-TZP2| DIMIEE H 7|AIA £l &tet A

oIS7I!, e
‘Zethatm

PG3-32
LB 25t VOCs THA BRI
WEpI, *OlAZI

151‘7; I

HEH-HIZ2I0|E &

&=
o =
El

PG3-33

T3 Lt A2|7t 229
2N AR M=
otez", *o|MTI
'2REn

PG3-34
LUEMHS 0/8510] MIZE Ol=alo} Borto| UREAL &

&5, *olyz!
g Elimi

=~
=

PG3-35

7K Yttrium nitrateS 0|23t YAG 22 &AM 2 AZ7E 1E
Sl Hh
== Bl

PG3-36
L2ZEVISO ME ErEISA M2telo| WHMEatROr A HE
O[EfEH?, *°'-"‘-n'2 BEFEAP, 27, M¥sP, MRal, g

1015{CH5Hm, 2BHIRILl7 |2 S, *HIMSIM(Z)
PG3-37
AZZH M0 M2 SIC AZRQ| £3151EA] SHZH0IML] EA 17

d=2™, US’, *ol#Z’, 0|g=R!
Rl il W e

PG3-38

Hybrid processZ 0|25t0{ M|=5t EfslA
O[X|", *UDHZ!, ol wix|!, ZaF!
SRR ALY

=8twlo] 71715 S 37t

PG3-39
ELIDSHARZ 0|8

e, olsE!

oF M2tela 2™ STt

‘Zyetm

PG4 : U'c §3 HlapaiA

06E 16%(s)-18%(3)

PG4-1

Mutual Reinforcement between Crystal Defect Formation and
Interfacial Electronic Coupling in Holey Substrate—Based Hybrid
Electrocatalysts

XIAOYAN JIN', *HWANG Seong—Ju*

il i

PG4-2
MoS,/RuO,—I2{E!l LI=A|EQ
Z0f 85 A7
sl *geF
Ral[8=lm]

E2xt PEHO| M348t S22y

PG4-3

A Lattice Engineering Way to Optimize Electrochemical
Functionalities of Layered Double Hydroxide Nanosheets via
Defect— and Stacking—Structure Control

Tefst, *EHeF

'0|2toiRtCEtm, *HMIC ST

PG4—-4
Inter layer effect of Polyacrylic acid on the Multilayers assembly on

cotton using Bintonite/Halosite/Chitosan composite matrix

REHMAN Zeeshan Ur', AHMAD Altaf*, MINSOO Kim', *KOO Bon Heun"
‘Eeiristm

PG4-5

Lattice Engineering Route to 2D Heterogeneous Host—Based
Hybrid Electrocatalysts with Controlled Host and Interlayer Species
KIM Hyun Kyu', JIN Xiaoyan', *HWANG Seong-Ju*

*Yonsei University

PG4—6

Stability Enhancement of Perovskite Nanocrystals via Ligand
Functionalization and Siloxane Hybrid Encapsulation by In—Situ
Sol-Gel Reaction

SHIN Yongmin', JANG Junho', KWEON Hyungshin', *BAE Byeong—Soo"
'Korea Advanced Institute of Science and Technology

PG4-7
=V InP2} 1I-VI ZnSeTe UAFHZH E2 U L2 EA H|m H7

SIRILY, SMY 459 UFS! UM

‘Zolthstm

PG4-8

EY HS FEZ St nERY, Liol=2 PDMS I AZM 50|HE|E
AXH

o[sigr, 0|8, Z&E’, *HiEL

OiIEAI AELso|HE|E 7|H £ REMF 2 §lo|22|E S8

PG4-10

Zn—ZnO EeAXN M= thHat 7zno gkgzko| o= EM H71Zn-Zn0
ESIAH M= BTl zn0 ke ME EM A7

Z|RHY, SIEAY, QREEHT *MZOH! *ghoIx!

"Matrhstm

PG4-11

Effect of morphology on the magnetic properties of FeNi
nanoparticles

KUMARI Kavita', KUMAR Akshay’, *KOO Bon Heun', Seok Hwan Huh'
'Changwon National University




PG4-12

Single—walled carbo nanotube2| H7|X EMZ 0|23 EHst
Polycarbonate & =}

*OISHEr, et

(F)o|uMm HEA

-

PG4-13

Comparison of structural differences of nickel nanowires according
to the shape of the magnetic field

SHIN Min Ji', LEE Ji Eun', PARK Su Jeong’, KUMAR Akshay",

*HUH Seok Hwan', *KOO Bon Heun'

‘Changwon National University

PG4-14

HTH PVP 8 Hisloll 012 H7|AN HIZEZA TO, Lie MR
ojMRE

SME, LiZE, |ate’, *Hay!

1 =
Zeazsm

PG4-15
7 |ekAtof| ofsH MIZEl Fe—doped TiO, Lt M| OM7ZE 2 Z

Ol =
S, LiAEr, Uy, SMS", *Hpg
YSUFHD

PG4-16

PG4-17

Reduced graphene oxide on metal substrate for enhanced
thermophysical properties

*DOW Hwan Soo’, MOON Hae—in?, *LEE Jung Woo®

'Korea Institute of Ceramic Engineering and Technology, Pusan
National University

PG4-18

Synthesis of Mg—based Fiber Using H,SO, and Non—hydrothermal
Method

CHOI Areum', PARK Minsol', KIM Seiki*, *KIM Yoodin®

'Korea Institute of Ceramic Engineering and Technology,

PG4-19

One step surface madification process using carboxylate legand
PARK Minsol', CHOI Areum®, KIM Seiki', *KIM Yoodin®
'Korea Institute of Ceramic Engineering & Technology

PG4-20

CO IIE MOiE ot AlEl2 THE XN HEHE HBFXIG U3 £
ot

FXE, 0|23, Higo, ALY, UFL!, WYL, L2, 0IFLF,
*_?rg_J'\_l

HCst, A(F) Mcell

PG4-21
A2 MIXSmSEE S st or 2 AHQl2|A 2 (SUS) £

M= ST =252

UEL!, HHor, 025", L', "R
sl Elimi

PG4-22
AH HER HEHX| AHM XN RSZA0| 02 H2T S0) M3t
£ 3515 A

230, 023, HXIS, 23t "eEa’

drals Em]

N

PG4-23
PEMFCE CrAIN Lt TE/E uats AH[QI2|A Sajmol 3t 24|
S8 Y IR 2 ot

2101 x[x|84! ZIAS! 7I=O! OISOl 7I5{Z1R *OoiAl
o2, X[, A4d, 2B, UFES, AT, 2

PG4-24

H7|3f312 S S8 Se wire 7|5t =8 FHAR|S| AX SHof izt
o

OlSIE, Zolof, ZhS’, IR, UAE, *UnHE’

Jhfstm

PG4-25

-

BHE=2S £E6 SmCo/FeCo core—shell &2 FME 2l H7

LME, Zolol', ', Y72, o2IF!, *UxE!
sl Elaml
PG4-26

Interposer &2 /5t AAOO FHE Cu =259l 7|A1%/UaE £
o gl chet S
LS, ZQloll', 7|8, olaI!, LRS!, *UriE

SLELE

PG4-27
Anodic aluminum oxide(AAO) 7|dt MMEZFS ofEtE 7tA MM
CHEH i JH

Q7|EF, Zolofl, LS, ZXHE', o|TIF!, *URYS!

sl il

PG4-28
TEX HEH0|ES £E25 [FEM MEtRIAS HZE L EN BN
WENJI JIN'?, 2431, *HiAeH

‘Zethatm, FRstE

PG4-29

TsH=25H0|| 2ls &MEl Sh,Te, Biate| cu EZof| M2 GX EM Ty}
oo, x|, URHE?, *o|FE!

'GIMCEtm, PnS7|AHTY, SIS

PG4-30

Defect engineered ZnO nanoparticles for NO, gas sensing
PARK ChulOh', CHOI Myung Sik", KIM Jisu®, *LEE Kyu Hyoung®
! Yonsei University

PG4-31

Synthesis and Magnetic Properties of Ho,C and Er,C, Two—
dimensional Rare Earth Carbide—Based Electrides

HWANG Jeongyun', LEE Seung Yong', LEE Ki moon’, *KIM Sung
Wng®, *LEE Kyu Hyoung®

*Yonsei University *Kunsan University, *Sungkyunkwan University

Il 66 - St A2t Bt Y



PG4-32

PMMA ZE L TiO, 2AMEE 4A|7|7] st &
235106 PMMA@TIO, iOﬁE TE YN o7
2454 PESTARIA Sinaga’, *HiAIEH

= =l

=4

M SI-ATRPHE &

PG4-33

VO,@PMMA/PMMA BASED COMPOSITE FILM WITH
ENHANCED THERMOCHROMIC PROPERTIES FOR SMART
WINDOW APPLICATION

PESTARIA SINAGA', *BAE Sung Hwan'

'Kyungnam University

PG4-34

Z2IHo|| ot Ho|Z& == Bi,_M,0OCI LI A|E &
HEH', 27 LP.'=_ L et

SHRMA S

PG4-35

£4| SIS 0183 Liz Lik2at iz
ey, Laig!, e

B g

PG4-36

High—Efficiency Green Quantum Dot Light Emitting Diode Enabled
by Oleic Acid modified ZnO NPs as roles of electron transport layer
(ETL)

LEE Dayoung"*®, KIM Hong Hee?®, *CHOI Won Kook**

'Korea University, “Post—Silicon Semiconductor Institute, *Korea
Institute of Science and Technology

PG5 : HO|Q AaparA
06¥ 162(s)-18YL(F)
PG5-1
DNA Core@Ceramic Shell
*atryst

T ]

PG5-2
TEERI LI 7|32 Z= AIEZA 3XH $=ASIOHIIELO|E L 7
ZH| ME

1 % 1
D, A

EEE e

PG5-3

Multi—array Color Sensor Based on self-assembled nanostructure
M13 Bacteriophage for Salmonella Detection

KIM Ye—Ji', *OH Jin-Woo"

'Pusan National University

PG54

Self—assembled nanostructure based on M13 bacteriophage Color
Sensor for Stem Cell Differentiation Monitoring

LEE Yuijin', PARK Ji Hye', LEE Jong—Min', CHOI Eun Jeong’,

KWON Sang—Mo*, *OH Jin—Woo'

'Pusan National University

PG5-5
Biodegradable and Stretchable Electrodes using Metallic Glass
Nanofilm

HHRHGY, ZRXP, AFS, L&

Mt 25.’_E7I71IE-T‘9.;J, ®Ulsan National Institute of Science and
Technology
PG5-6

SHMZEZ40] calcium hydroxide?t phosphoric acidS AkZst ZFHS
E5t hydroxyapatite S0l O|Xli= Fgk

OS] 2N OOILE, BAE, Wi
BRsfstm
PG5-7

Spherically Condensed Au®**~DNA Nanoparticles and Their
Controlled Sacrificial Reduction into Functional Gold Nanoparticles
LEE WON KYU', *LEE Jae—Seung'

'Korea University

PG5-8

H2EAEH ot XIEFL(0F 7|Ee| S2AAELIOIE T 3 A
2 7

ooal *ol_ys_il

E L
PG5-9

Programmable Self-Assembly of M13 Bacteriophage for Micro—
Color Pattern with a Tunable Colorization

MIEN NGUYEN THANH', *OH Jin-Woo'"

'Pusan National University

PG5-10

%a_zumesgigw|§xm=umnmmAwww%*%w

—— oo

2| =ey
e, *olE
ERLE

PG5-12
54 1HS 95t

g, dis,
tAMCH ST

Z2OAMOIE LI=REO M= H £
stedolt

}Ooll m0||
o

PG5-13

Biocompatible Self-assembled Diphenylalanine Peptide Nanotube
for Piezoelectric Energy Harvesters

PARK Hyojin', KIM Yuseok®, KIM Yerin®, *LEE Ju—Hyuck"

'Daegu Gyeongbuk Institute of Science and Technology




PG5-14

Control of biodegradation of biocompatible diphenylalanine
nanotube based piezoelectric nanogenerator

KIM Yuseok', PARK Hyojin, KIM Yerin', *LEE Ju—Hyuck"

'Daegu Gyeongbuk Institute of Science and Technology

PG5-15

&7 72 YEES 0183 7 00|32 2|7 YRt M=
Ty, pmt wEld! olT!, *MEg!

a2t IS

PG5-16
FEZ RS MO B 2Tt HolE T Aaist iz W
UL, uRet, wstey, 0|71, *HEIS

e EILIp TP

PG5-17
o] WM 22 HMEH= MRS Ol Al AOIA LR
Hasl, SiF8f, oj2Ig!, AU, s, *olE!

NFEstm

i
101

PG5-18

ERUXES 0|Set FAB YN 71 S L2t Y VI
HIR|ot, MTIE?, Mol *olzIy’

gl Bl e e P |

PG5-19

Structural change and Bioactivity for Fe/Sr co—doped Tricalcium
Phosphates

*KIM So—Min", *YOO Kyung—Hyeon', *YOON Seog—Young®

'Pusan National University

PG5-20

Nitrogen doped single crystal silicon carbide electrode for sensitive
electrochemical immunoassay

PARK Jun—Hee", SONG Zhiquan', *PYUN Jae—Chul*

Yonsei University

PG5-21

Vertically stacked interdigitated electrode (IDE) for immuno—
capacitive biosensor

PARK Jun—Hee', SONG Zhiquan®, *PYUN Jae—Chul*

"Yonsei University

PG5—22
AEX|HOR HIAFH 24 QAT B0l S
0|58, U’

'h2ich&tm, 201 My skn

= =

PG5-23

Gold Nanoparticle—Functionalized Magnetic Beads for
Concentration and lonization of Analytes for LDI Mass
Spectrometry

UEF, i

Ll Elimi

PG5-24

TiO, nanostructures for the analysis of gouty crystals by laser
desorption/ionization (LDI) mass spectrometry
URF, O[3y, *HxE!

e le i

PG5-25

Synergistic effect of heterostructure of Au nanoislands
functionalized on the TiO, nanowires for efficient ion production in
LDI mass spectrometry
URF, HEa ey

el Elml

PG5-26

Peptide Sequencing for LDI-TOF MS by using Photocatalytic
Reaction of TiO, Nanowire Structure

YUN Tae Gyeong', NOH Joo—Yoon', KIM Moon—Ju", KIM Tae—Hun',
*PYUN Jae—Chul*

Yonsei University

PG5-27

Diagnosis of Multiple Cancers by Simultaneous and Quantitative
Analysis of Biomarkers by Parylene—Matrix Chip for MALDI-TOF
MS

YUN Tae Gyeong', NOH Joo—Yoon', KIM Moon—Ju', KWON Soonil",
*PYUN Jae—Chul*

Yonsei University

PG5-28

MALDI-TOF MS with Parylene—Matrix Chip for the
Medical Diagnosis of Sepsis by Quantitative Analysis of
Lysophosphatidylcholine

YUN Tae Gyeong', NOH Joo—Yoon', KIM Moon—Ju*, *PYUN Jae—Chul*
Yonsei University

PG5-29

WH2lo} ZES Slst THAMOLM F0| ILE FEFHTOE Lhx 9
0[O 0lZ3t 27 B8t W Biey 24

UBA, HAHG', O,

ETECH

PG5-30
CsPbBr, HZHA7}0|E HEG Y MoS, Lix AlE 7|8 nZie A
= MM 7 2 Hjo|2 Al S8

Lsal, R

AMehstm

PG5-31
AAII01TI80] SIS EPS U M2ta] Liototo] MRS Loty T
T S 17

|| 68 - St A2t Bt Y



PG6: 92| X U NjafyA

068 162(+)-18%(2)

PG6-1
LiEat=0t Sol-gel ZE!2t 72t
ES™, SXIMY, HRNY, QIZY, UaEP *UAF!

'S A2ta7|& 2, “Shtrhst

El

PG6-2
A8 aigalol Cra/o2/Ar B8 Sakxnt Alzt wiSol 02 UiZat

xo 3 Zat £4 24

o2 % =12 o© 1.2 o ML2 OIH|2 *7I5{=1
DR, XS, XM, BRY, dull, *UEE

Bty e, ‘attatn

PG6-3
AMMEH| Ge—Ga—Se ZIAXILIOI=E KE[9] Te H7I 1t
s, oIS, *SUH!, *0IXIQF, *TMF!, 2187

EEL Rl

PG6—4

Ho|M £} Hx B 93t AME Ge-Se-Te ZAXILIIE §
ajo] 24 57}

U, *Ust, *olx|el, *nMF!, *218F

L ’ s

BrastE st
PG6-5

Machine Learning 7|gt =& &5t dl= B,0,—La,0,~Ta,0:—SiO, Al
2| T ZHE 4|

o|zsl", ezl

PG6-6

x{2| =0 M Li,0-ALO,~SIO, Al £E AXs} Q2o 3I5t 23}
EM

= o

Zoig, A, gen

ZHITE 22| 7|€t CsPbBr3 Perovskite Li= 2 &7 REIE 0185t
TMHSA BHA | EDE Remote Phosphor
O|ZIF!, of3kE!, 24P, *Hzl

BROsD, TSN

PG6-8

T Az|7 ofloj2 20 e U S
O|Z{al", O|HZP, *EhslZ!"

lolstista, 2Wonik Materials

PG6-9
AE A0/ M2IHOIE R2lo] HIZX| WA 0|2mE 0= HE
20| 3

DM, OIRIO, L&, 0FE, 2U, *HgT

B2t

PG6-10

Ca0-SiO,—CaF,~Na,0 Al }2[0] Li,0 717} 2=t ZXstol 0|
= gkl st 2xtsYst A7

OlEfTI, HEIY', *xES!

EEE st
PG6-11
B NS S8t AR0|E MaAHOIERL| £ B2 M5
Fsla!, YT, MOF, *Mg!
1‘=U|\_H:H3I-I,l_
PG6~12

Q20| Z2st Xet LS U QI=OIXi T2 LirdE 24
DIZEF? HMEY, RN HRNY, P, *UHE

e CE e el ]

PG7 : Yigf= 3 AJHIE N=p9iA

06% 162()-18YU(R)

PG7-2

A study on the manufacturing of environmental friendly cement by
reduction of CO, emission

CHAIPHONE SICHAMPA', *LIM Dae—Young', MIN Kyung—So’

'PaiChai University, ’ACMTECH Inc.

PGS : HAH T2 Bpor 9 2 24

06E 16%(s)-18%(S)

PG8-1

wrZalxn AZHS 0183 WC-Co-B,C ZZAKHS] 71AA S
L}

YRS, uE

ML Stm, SR MAT S HT A
PG8-2

WNZaIADL AZYOR HZE WC-6Co-SIC ZHAKS| OHT7E
U 7|AR EMTTL

PG8-3
diMEst=0r AZHS S5l MZ=E WC—-3Co—Cr,C, DIMTZE Y 7]
A E-EI}

xS12 *HpS{1?
aFE, s




PG8-4
olayiEsts 2H 2teluie|o] CFRP2te| Hetd nlxl= g
0|%14" ASHONG Andrews Nsiah', *ZI&&H

- Bl

PG8-5
A3 W AIZ3(0|M 5l0|=a|= HlO|ES B85
H 2

EA R A

eI

X M2tal Al - 2

PG8—-6

Atomic—scale study on structure and electrical activity for
unintentionally misoriented homoepitaxial layer in $—Ga,0,

KIM Hyeon Woo', CHUNG Yong—Chae’, TRONG Ngo Si°,

VUONG Ngyuen Quoc®, KIM Young Heon®, JEONG Hu Young’,

*HONG Soon—-Ku®, *CHO Sung Beom*

'Korea Institute of Ceramic Engineering and Technology, *Hanyang
University, *Chungnam National University, ‘Ulsan National Institute of
Science and Technology,

PG8-7
Ax2lofl gt npaviEEEel oiEnt
*0|av~1 LiAL

"ShUTHSm

PG8-8

Role of Cu doping on NiWO, : Density functional theory study

SIM Sangjun’, KIM In Seo', LEE Jeongmin, LEE Kimoon®, *KIM Bongjae"
'Kunsan National University

PG8-9

First—principles calculation of two dimensional magnetic oxides
R RET

tolstry st

PG8-10

Interfacial Switching Mechanism of Cerium Oxide Based Resistive
Memory Developed Using Finite Element Method

KHOT Sagar', *#22", HM=H'
‘Zoltstm

PG8-11

Simulation of recrystallization statistics and scalability geometry
analysis in phase change memory by integrating electro—thermal
and phase field models

TRANG Ho Thi Thu', *#&2", 0[&t2!

‘Eolistm

PG8-12

Purification of boron nitride nanotubes by using Lewis acid—base
interaction

KANG Minsung™?, LEE Soul-Hee®, LIM Hongijin', MOON Se Youn®, KIM
Myung Jong®, JANG Se Gyu', LEE Hyo Joong®, *CHO Hyunjin®, *AHN

Seokhoon'

'Korea Institute of Science and Technology, “Gwangju Institute of
Science and Technology, *Jeonbuk National University, ‘Gachon
University

PG8—13
3t 24 ABH0IMS 083t v
902 55t ot
HEw, *Hge!
golhstm

=

VCM 7|gte]| XMghd mi=a2of st A

PG8-14

The Effect of Shot Peening Time on the Microstructure of Inconel
750

Ll Yahua', LIU Sijia", XU Liming', ZHANG Yan', *SHIN Keesam'
'Changwon National University

PSS1 : JtAEY 128

063 16%4(=s

BSSiltsll

Mizt2 02| HEtZ I8t DL
LS

ulaloy, BAEH, Us
EEET

o
w
)
[H
T
m
bl
oo
r.J_

283 M2t 2212

PSS1-2

Zr0, Sol ZEIOZ H|ESt Lazr,0,/Zr0, S| 229l EM
7IE__|.11 _,_| 3, mMAS! ANS! M USH! *HHZ!

PSS1-3
97127 HIOIE| MSTH H Ml 27| HiIE{e| 7| £
A58, 23|, 22K USH! *HHZ
1x}°_][H%

=40

PSS1-4

ABO, TE MatBo| Yo X[2l0f M2 TN, Balx 4
BA, STE, UEA, O, WX, YA, Y
Firyetm, *stelrhatm

=

BSSIES

== Mo S5 ysz7|8t Sxjm| FEo| A4 XY ey
LEN', AE2F LYU Guanlin', YS!, ASH', Y83 *HAz!

y O/, OO, co=, o

PSS1-6

Microstructural Characterization of Laser Shock Peened Ni—based
Super Heat—resistant Alloy

LIU Sijia*, JUNG Jinesung?, KIM YoungDae?, *SHIN Keesam®
'Changwon National University, ’KEPCO Research Institute

Il 70 - St AT Ot Y



2 H ASO|E Lt 2%
062 162(+)-182()

PSS2-1

Highly Green Emissive Inorganic Metal Halide Materials : Toxic

Metal Free Composition and Organic Solvent Free Green Synthesis
HMHIL *QrS!

PSS2-2

Origin of the luminescence spectra width in perovskite nanocrystals
with surface passivation

SHIN Yun Seop', YOON Yung Jin', PARK Chan Beom',

SON Jung Geon', KIM Jae Won', KIM Hyeon Seo', LEE Woojin',

HEO Jungwoo®, *KIM Gi—Hwan?, *KIM Jin Young

'Ulsan National Institute of Science and Technology, Gyeongsang
National University

PSS2-3

Sx{2|=l 2D/3D 0|& HETE:
O|E EHYHX]

Mg 7, 25!

Rl Elim]

S8t 182 BY CsPbl, HIZEAT}

PSS2-4

Contribution of Alternative Dopant Anions to Efficient and Water—
blocking Hole Transporting Layer in Perovskite Solar Cells

GOH Sukyoung®, MA Sunihl', JANG Gyumin®, PARK Jaemin®,

BAN Hayeon', LEE Chan UK, LEE Junwoo', *MOON Jooho'

Yonsei University

PSS4 : 71578 Mi=t9) 2% ¥4 R&D
HZoI2ioPIALY Tt WY

068 16¥()-18% (2

PSS4-1

La,0,2| xI&to]| 2lst oxy—fluoride ZXstRE(e] A
ot ’Higl EAM

o 20 |o

stefer *zs7!

"Z7|chstm

38t HAHUE |

PSS4-2

Effects of preparation method for MgO on the microwave dielectric
properties of MgO/Polypropylene composites

JEONG Jae Young', *KIM Eung Soo'

'Kyonggi University

PSS4-3

Effect of the particle size of ceramic powders on the dielectric
properties of Mg(TigesBo0s)O5 (B=Ti, Sn) / polystyrene composites
JUNG Da Som', *KIM Eung Soo"

'Kyonggi University

PSS4-4
ZIS2 17100 T2 (NLCoM)O, 2 BB 74Snt H7IHSY

T, ASF, OIFS’, 0|58, *alye!

‘ZA7|chstm, 2o At

PSS4-5
TIO,E F7| TAt +552= XEst Nty LAy T L Axt

PSS4-6

SnO, LI=UA 84 L 1§58 AR MALZ AXf2o| M8 A7
MSEH ZHM *7'x|%+1

Z7|cystm

PSS4-7
Gas sensing2 /8t nano—porous Sn At&lE M=
H20[', *Ru!

1247 |th3tm

PSS4-8
H7| E2HS 0183 4 um FH2| Kerf-Less M2|2
HUE!, "L

27 |theta

=

£llojm

PSS4-9
Na" 0|2 &t BiX|S S5t PERC EfUTX| PID XZH 72

1 oOAlO1L
ol *one

Eyle Bl

=

PSS4-10

80| EHE CuBi,0,2] BF7 (5151 4
Zost, *que!

‘Z7|chstn

PSS4-11

TR stojHE|E F& T YR TS HA S0t AT
RtOx[! *QApOL
o, TrToT

eyl

PSS4-12

HOHFX[E Nirich ¥=22| &
RLpS", HEE, olFF!
@7t

=

ot 3

PSS4-13
MgO #7tofl &It zrO,~TiC E&tx|e] 7| A=

0|_,_2. J_|;|-|311’ 7IE7<1’ 7|_=.<_x42, x-|o|x43, *|I:|_|J<k;|°1
sk, o7 | AR E ST, (F)MEEY

2ol 0jxl= S

HENE LR IRTEY |



PSS5 : FXHOL 0 3% XM uXU%E

HaBX] Syt e

068 162(+)-182(3)

PSS5-1

Carbon deposition behavior of Ni—=YSZ and Ni—GDC composite
anode for direct Linz—Donawitz gas fueled solid oxide fuel cells
PARK Han Bit', PARK Jae—Woo", PARK Yoon-Tae', *LEE Ki~Tae'
*Jeonbuk National University

l:II I‘l

PSS6 : M|

06¥ 1 6%(-1“—)-1 8y

PSS6-1

Evaluation of physical and thermal properties of 3D printed
zirconia(5Y—PSZ) additive manufacturing products

WEE Sung-Jun'?, PARK Chan', LEE Dong-Kyu", *SIM UK"

'Chonnam National University, “3D Controls Co., Ltd

PSS6-2

2% J8He| &HIS st 3D
! 31 MM HIE

teh, *2IE

i

HEZHeE MZE O1IuE Fof

ro )|.|:|

ofl 22
12'.'

o

PSS6-3

3D printing of electrostatic chuck with photo—curable Al,O, ink
HWANG Seungyeon', AN Taekyu', *KIM Jihoon'

'Kongju National University

PSS6-4

Ceramic Additive Manufacturing with Photo—Polymerization based
Material extruding system

SUNG Aram', JEON Hyeonkyou’, *YUN Hui—suk'

BIEMEHTY, ‘2 stn

PSS8: +%71°1 -

T MEY s8R =

SUATY HEX|

06 16¥(s)-18Y(S)

PSS8-1
Yh,Si,0,2t Ti,AICS| &
OI&R, ZEHR!, *0l7]4"
'Zolystn

el Mz R HEXIF

PSS8-2

TLAIC A
MTIX]', BRH,
ERI i

A7He| Mz H n20M2| FEIF
oIS, *ol7 14"

PSS8-3
12 ChESh Atst SHEoA MAHM
£l Ytterbium silicate 2tz ZtH FEIoO| &

Sat=0r Azjolof ofs M=
E LTE Al

12 1
HADI M, *22K

e R =2 o k=t

e B

PSS8-4
S151|AEIRIN T} 88 MRIZSEIM| sloHals ZHoR MAE &

B 23HI0| 71N 2= Bt
SHEMM MY, 223 7||;H2.=_4 [ES!

Flir= =)

MeiEta, Stolluix|7IE

T, YT, W, et
(=]
o

[=}
T8, 3"'ErEH§.*ﬂ ‘St R

PSS8-5

Pyrolysis 38 ZZ10]| (2 SiC/SIC SRAM| 7|1AIX E A7
Adar, E‘!%'-’-‘-Z, SO, ZUMF?, NEE? 0I&3), Zaral, *Uass

'etelrhsta, St X)7 |2 HT

ro

PSS12: 4169 M=% A HZ=0 HEX|H

06& 16 (s)-18¥(R)

PSS12-1
OlE2lof okyEt XZTLI0L| AHAT} BtstEAl| MBEY U HE
5 o1z

2|SX', ol Bk ?:.'-g.:.“. %“.’_'Ea RE, AFF, olz)
Bt |SARY, ‘FRrhEtn

PSS12-2

_I_X‘"Al'glﬁ 01§_I1x|9. CIo |A1IO| EA1.|.L17|- ajl H‘-"'gl' 01?.
*0|§T;|1, 3[},%12, ?:I|EH013' 0|01A1, 7|Q_|_|-1 2_75_:”1,2
SRR ISAIEY, “RRrhEtn, R At

PSS12-3

Mztal =z —-—xil | Xt @& Yrple o #&sl0f st 2
SCE2, WERS? 2P, OIS, ZEfR™, 28, oIS’

BetsE, ST, HRARIISAIEY, SAistm

=

PSS12-4

2IS0IXHXIE M2t} FE Eajate| gty 2 7|1 S4ol| chst
&S AP

Bl OIS, oI, HelKT, Ueie, oFY, U8’

g2rsta,

RIS AIEY | SRS

PSS13: BK21 AXAMME Za

9 e
06& 16 (s)-18¥(R)

PSS13-1

WC-Corll £Z83 Mt Al VC, TaC 2710l 2 45|
olsior, Ol#, R4, B, £TQ°, shEY’, “PEs’
EeEm, s s

tHat A7

I| 72 - st AT Ot Y



PSS13-2

EAAEI FHHIO|SQ} FUE
o] 24| #at 917
U, 012, 2B, QF, WA, ZejP, olcte’, R

HRIND, 7 Lzt

EE o3¢t Hielno| &2k ME =de=

RSSIGES

Inkjet—based microreactor for the synthesis of silver nanoparticles
on plasmonic paper decorated with chitosan nano—wrinkles for
efficient on—site surface—enhanced Raman scattering (SERS)
THUY TRUONG THI, *0|8¥"

atpirystn

PSS13-4

H2|ZA sl HI7HE 27|A HAMe| SR THE =

PESIEED
B0l Mat #x0 WE HetFel SdX| xtojof tigh A+

I*’”, ?:!E'_'—"‘—l 0I§}?_|1, U, &7IQ7 st xSt

PSS13-6

LATPE 7[HIeZ §t Fu
LS, A

g Bl

HZX|2| O|2T ot AHEE Ed

PSS13-7

TH| HM3HE Li—argyrodite Li;PS.Cl 2
M= 22N

0I5t *oISEpt

Arget H1uA| 2iF O|xRIX|Q|

oo, =]

sakrystn

PSS13-8

2| EE F2HOISIH HIRIHE 0|88t RF7| HEE =0 M2
LI EM HA

=0 T

PSS13-9

Investigating the Influence of Cutoff Voltage on the Performance of
Sulfide based ASSBs Composite Cathode Using Three—electrode
System

OH Yeong Seon’, *LIM Hyung-Tae'

'Changwon National University

PSS13-10

HIElA BNTAIS 0|83 ¥E MLCC M=

B! F42Y KHAN Salman A, OIFF, x2% *olay!
s, fS kel |E

PSS13-11

TiZt Z7}1E H|EEIU2M BiFe0,2F (BigsBag 15)(Feo s Tio5)O5 M
o| ILIMEE EM

g, UEF, oz IlP‘EI1 BHX|S[", wsE:
=yt Bl

=1 *n|A0Il
, '95'2, Ol=¢

PSS13-12

Inconel 706 Z=LHEEZC| oFst Hxiz| =
32|Z 2 0|2 EA trade off Ah_l-)\-l 'HM
*Usal dix|et 7'7<Iﬂ1 29!, AX|S°
ERIiE, CEASZU(F)

=4,

o]l wE OIMZ=ZE! Hetet

PSS13-13

FeMnAlIC Z2FAZE =Xo| Si M7} U A5 Ex2|of w2
k—carbide ME 7|1 2! |AXICHA £EIZE OHM

2RI, TERNER Mathieu?, O[3, HIMZ? Xx|S? 2XQ? 0|25°

*S o
*E5ig!

Hestn, FENE AT, P EEE IS
PSS13-14

UEFZE XMEZ HEZQ| HO|LIOIE HEf ¥ ME
LS} - LHZI EA n&t
e, ZElE, 2227 08E, HES® "3’

Fetem, SRR AT, SR

Zstol| w2

PSS13-15

Type 316L AH|Q12|AZ EIR{2| SHHFA|S(DSA) Ll FF0| M2
7|IAME St D|MZEIC| AtA| shAd

ZENS', ZEE, 2R, 0|FS, *EHS!

abelysta, et MR T

PSS13-16

Inconel 740H ZL{ESIZO| 2|H
2 0|MZ=ED} 7|A™ EM nEt
Q! =Dl MEP2 *EHS!

etel, SEMa T

Ex2| 8 H 7| €2t =Fofl ot

PSS13-17

Origin of Anomalous Water Permeation in CVD—Grown Graphene
Layer and Site—Selective Passivation by Electron Beam Induced
Carbon

JUNG Eunbee', *KWAK Jinsung’, JO Minjoon"

'Changwon National University

PSS13-18

Surface Film and Microstructure of Water Atomized Carbon Steel
Balls for Shot Peening

LEE Minsuk’, *SHIN Keesam'"

‘Changwon national university

PSS13-19

Study of the IN718 with Gradient Structured Surface Fabricated via
Ultrasonic Shot Peening

ZHANG Yan', LIU Sijia', XU Liming', LI Yahua', *SHIN Keesam'
'Changwon National University




PSS14 : 20} g2l A%y

068 162(+)-18%(2)

PSS14-1

M2t} LRSS M ATIMAEC| $iA S Simet ARl ATIRISA
1}

B, B, YA

RS RHTY

PSW2 : F0[ 34 Att2 $1719]

06¥ 162(3)-18YL(R)

PSW2-1

Characterization of Microstructures in Ferritic Steel T11, T22 after
Long Term Usage
Mol?, *M7 Ak

eyt

PSW3: {2 HAIO|E IZHE i3]

06 162(+)-18%(S)

PSW3-1

Influence of Rare—earth (R = La, Pr, Nd)— doping on the structural,
magnetic and magnetocaloric properties of R, ,Sr; (Mn,0O,
Ruddlesden—Popper perovskites

KUMAR Akshay", KUMARI Kavita', SHIN Min Ji*, *KOO Bon Heun'

gy Bl

PSW4 : 1N x| H3

06 16(4)-18%

PSW4-1
SEE M FMA| L20| D45 HM7 SR M
ursig!, ety

hastm

PSW4-2

Revisiting the LIPON/Li thin—film as a bifunctional interlayer for air—
stable NASICON electrolyte—based lithium metal batteries
OISEF?, FMIE', AZM', AT, *apapuy:

S aehy & AT, * mestn, *HF RSt

=

I| 74 - st AT Ot Y




HIF X}l 2|AE







X
=

He
P
n
| >
|m

4 9% = 82 W 3 4 9% = =& 4 3 &4 B = B W 3T
2714 PG1B-9 HEHd  PG1A-37 =8 PG2B-11
278 G2A-T71, PG2A-73, SS20-1, UM G4-5 =74 PG2B-20
PG2A-78, PG2A-79 HAMHl PG4-22, PG1A-53 =M PG3-4
2718 PG6-2 H&2  SS16-3 sS4+ SS6-4
4715 PG2A-69 HAH  PG3-27 =" PSS17-13
ACks|  PSS17-6 HPY  PSS17-17, SS18-7 =2t PG2A-54, PG2A-56
Zoid - G8-1 HRE2 SS3-4 4=x  PG3-4
Zas PG1B-9 HeE G8-5 USE PGY-5
e §3-3 HE2  G8-2, PG8-13 =8 PG3-13, SS15-2
ZM3  PG2A-15 HRH G54 =3 PG4-73, G5-8, G5-9, PG2B-18
UMZE PG2B-48 HZEH  PG4-40, SS16-1 253 PG2B-29
LAY PSS16-1 HEE  PG3-19 =S  S1-6
4471 PG1A-8 H¥Q2  PG3-35 4=3|  PG3-14
U&7 PG7-4, PG9-5 HHEE  PG2A-37 =S PG3-39
Z4a3  G5-11, PG5—2, SS16—4, HAY  PG4-32 AHF  PG2A-41
SS8—1 Hzl S$S3-4 S PGY-6
442 PG1B-8, PG1B-18 271 PG1A-39, PG4—20 2AHL2  PG2A-74, PG3-29
ZUFT PG3-18 2712 PG5-34 ZHE  SS15-8
z¥zl PG4-64 Aze  pPG7-4, PG9-5 AHES  PSS9-4
Zgal PG1A-60, PG1A—61 ARl PG3-18 UE2x G4-4, PG5—17
42M  PSS9-5 442 PG4-61 2lojA  SS2A-6
Ze¥A  PG3-35 LA} PG4-10, SS17-3 2o0|F  PG3-41, G3-7, SS1-3
Uex  PG1A-35, PG2B—1, PG2B-21, AAe  PG7-5, PG9-7 0F  G2A-2, PG1B-38, PSS9—4,
PG2B—22 PG2B—26, PG2B-27, 29l PG5-49 SS17-6, PSS17-12, PG2B-10
G1D-9 2444 G5-2 207  PG1A-5
UER  SS1-4, PSS7-1 UAZE  G2A-14, PG2B-7, PG2A-75 0N pG3-23, PG4—28, PSS17-13,
4TS PG5-32 2AS  PG2B-4, PG3-31, $519-3 PSS17-14
2z PG2A-23, $S21-9 2AS  PG3-26, PG3-6 20" G4-3, PG4-21
2512 PG2A-34, PG2A-36 2TE  SS16-1 0™ pPG7-2, PSS17-5, PG5—42,
258 G2B-6 232 pSS14-4, PSS14-7 PG5-43, PG8-11, PG8-14
ZSA PG1A-43, PG1A-46 M PG2A-16 Z9FE  PG4-36
n#AZE  S2-4 =8 PG6-9 Zos PG3-21
Kal PG1A-37 2 PG2A-49 MR §521-4, PSS22—-1, 8822-2,
DEH  PG2A-27, PG2A-28 271d PG2A-49, PG2A-52 §522-1
IMS  PG3-41, PG3-42, SS19-1, 271 G1D-9 2™ §823-3
G3-1, G3-7, SS1-3 4718 PG5-23 48S  PG2A-71
et PG1A-11, 8S22-5 47158 PG5-7 252 PG1A-41
&Y PSS17-6 2718t PG2A-2, PG2B-49 28" PG1A-36
I8N PG2A-74, PG3-29, G1C-7 ALY S$S9-7 2= G4-5
ZMY SS17-9 dds PGY-7 PG3-33
I pG4—-67 2ci] PG1B-31 2l PG1B-44, PG1B—45
=Xl G511 e PG2A-77 21 PG1B—37
THZ  SS9-6 A4 G1A-8, G1A-9, G1B-7 ZMH PG1A-1
TE2Z  PGIA-9 i PG2A-16 M §S16-5
TE2E  PG1A-57 AiE  G3-6, SS5-2, $S5-9, G3-8, MM PG8-14, PG2B—39
FUR  G5-5, G5-6, PG5-13 PG3-17 UM PG2B-15
TUSH  PG3-4 S SS9-6 Akl pSS2-3, PSS2-4, SS2B-2
Xl SS8-2 A=A PG1B-42, PG2B-44 M= $S17-5
TX|ot  SS5-4 =4 PG3-7, PG3-33, PG2B-20, M2 G5-14
TEiSt  PG4-3 SS2B—1 LME  PSS21-1, §521-1, SS21-8
22 PG2A-2, PG2B-49 4= G2A-14 UMY PG3-42



R = & W 3 R = & ¥ x I = & W 3z
UM G1A-10, GIA-9 USA G6-9, PG6-3, SS21-8, PG3-32 UxE  PG2B-19
UMS  G6-10, PG6-9, PG6-11 UeF  PG2B-48 Yze PG2B-27
LHE G611 URE  PG5-5 L PG3-23, PG4-28
UMs PGIA-11 ¥z G2A-9 UZIE  PSS14-12, PSS14-13,
g8 s2-3 UAF  G3-6, S85-2, 855-7, SS5-9, PG2B-39
82 PG2A-37 G3-8, PG3-17 Uz PGY-2
g+ SS20-2 Ug2l  PG1B-47, PG4-59 Uzs  G6-10, PG6-9, PG6-11,
UdE  PSS14-8 URE PG4-17 PG1A-55, PG1B-39, PG9—4
UN2  PG4-32 URE  PG7-2 Uzs  PG3-2
U8  G4-9 U8YM  G8-5, 82-5 U4+ PG448, PSS3-1
Uy sS3-3 U488  PG1B-8 &N PG7-1
U¥ZE  PG2A-14 dexl  G1A-10, G1IA-9 UEHH  PG4-51, PG4-52
UNE PG4-67 U2s  G7-2,G7-3 LEid  G3-4, PG3-10
UNs PG5-37, PG5-38 U8+ PGY-1 LEHS  PSS21-1, 85211
U¥E PG40, PGI-6 dolg  PG3-27 Uee  G74
LM7l SS19-7, SS3-3 yozl ss19-4 ZEHY  SS10-1
LMY SS5-1 Zololl  PG2A-32, PG2A-39, PG2A-40 ZE®  G1D-9
LM SS13-5 U0ls  PG2B-38, PG2A-83 UEeiE  PSS14-4
d2d  G6-2 Ur#  SS10-3 Usks  PG3-41, PG3-42, SS19-1,
a8l PGIB-39 Uriel  PG3-2 G3-1, G3-7, S81-3
e G1c-3 UrHE  PG2B-41, PG9-8 UslE  PG2A-47
s PG448 UrE  PG2B-39 sk G7-2
U499 G1D-8, SS18-3, S518-2, U¥F  PG1B-42, PG2B-44 ystal pG7-2
SS18-4 UBE  PG5-6 4 & PG4-74
Y+xl G5-3 Uyst  PG8-2 uste  PGIA-37
U+l PG4-55, PG4-56, SS5-1 U¥s  PG3-2 Usi®  PG8-11, PG8-14
a8 PGIA-34 U¥s  PG2B-30, PG2B-6 UslZ  PG2A-4, PG3—4
Ysst 832 Uys  SS1-5, PG1B-36 4siol  PG1A-41, SS6-2
U&7l PG2B-51 U¥E  SS3-6, PG5-21 Usigl  PG1B-46, PG4-58
Hs 8518-5 UE#  PG3-27 UslA SS15-2, PG4-44
U871 PG2A-42 UZ"  PG4-T70, PGI-6 282 PG1B-14, PG8-15
s PG5-33 UE2  PG2A-32, G1B-4, PSS19-4 USE PG5-40
Us8  PG4A-42 UEE  PG4-30, SS16-1, PSS16-1, US| PG1B-30
4 A PGIA-2 PG448, PSS3-1 U¥Z  PGIA-41, SS6-2
ULE  G5-6 UFH  PG2A-19 UgF  PG2A-14
U3 PG1B-46, PG4-58 gFg G511 UYE  PG5-49, PG2B-43, G6-1,
U¥al  SS13-5, SS13-6 UFd  PG2B-26 PG6-10, PG6-7, PG6-6,
UG pPG4-15 =M PSS17-9 PG2B-42
gy Ss17-9 Uz8  G3-5,PG3-11 ,PG3-12, UEE PG448
UFS  SS2A-1 PG3-13 2z PG1A-29
UPE Ss23-6 &S SS13-3 YA S$822-1, PSS22-1, PSS22-3,
UPs PG448, PSS3-1 U=F  PG2B-29 §822-2, PSS22-6
U¥s  Ss18-6 Uz Ss64 LYl PG1B-33
UdE  PG4-31 UZES PG2A-51 4s2 PG2B-30
dolgl  PG4-36 UxIM - sS7-4 Lsld  PG2A-42
ey PG4-5 U PSS22-1, §S22-2 UsE  PSS17-11, PG1A-41
UQst  PG2A-17 Uxe  PG5-2 Us¥  Ss12-B-1
U8  SS15-3, SS15-6 UXY  PG4-46 LSzl ss3-7
U8 PGIA-15 Uxl2  PG1A-13, PSS7-2 del  G7-4
U8F PG2A-28 Uxsl  PG2B-6 dsd  G5-7, PG4-16
88  PG2B-5 Ux|g  ss2B-7 4 pPG2B-10, PSS9-3, G1B-1




4 9% = 82 W 3

2sEf  SS1-8

25M  PG2B-19

45X PG2B-25

LIAk?  PG8—1

Li28  PG1B-4, PG1B-6, PG1B-7

LR  PG1A-39, PG4-20

Lisfiol  G6-1

HAs PSS17-17, SS18-7

L7018l PG4-48

HES  PG4-20

L A PG1A—-40, PG3—24, PSS19-2,
PSS7-2, G1A-10, G1A-S8,
G1A-9, G1C-1, G3-2,
PG1B-39, G1B—7, PG1A-58

HNEE PG7-1

L3 PG2A-61, PG2A-64,
PG2A-65, SS9-7

HR7|  PG2A-68

25  G6-8, G6-9

HEM 55216

HZEE PG2B-50

X2 PG2B-11

LS8l PG4-14

LZH  PG2A-15, PG2A-19, PG2A-21,
PG2A-22, PG2A-31

LE7F  PG2A-77, PG4-33

8% S519-2

L2 G5-9

LIE  PG4A-5

X2 PG5-22

LEH  PG2A-32

L3l G2B-4

LIZ2to] G2A-4

=of  SS5-9

2858  PG4-32

EZ HAQIA SS3-4

7l SS3-6

238 38S3-6

2Ed  PG3-23, PG4-28

BH?  PG3-2

2M4 883-4, PG3-31, SS19-7,
§53-3

BAH  PG1A-40

Zxz PG2B-10

2XM5  G1A-7, SS9-1

X% SS15-7,SS15-8

g8t7]  SS18-6

285t PG2A-33

235|8  SS16-1, PG4-53

oSzl PG3-33

WMHE  PG3-21

ox
2

[}

13

ol

—_

0% 0% 0%
= Ho o)

HO Ho
o oY

a 0 HO

|13
3
o

> >=rarer
fon g rx o%

r% rx Ix 0% 0X 0

T JT T T )T T T )T T T |
M 0R 2 ¥ ok o I |

s

N
2

JT T ogTogTogTogT )
0R 1@ 0F & 5 F

= W o

Mo

PG3-2

PG1A—-39, PG4-20
G2B-7, PG2A-17, PSS17-5,
PSS17-6

PG2A—-65, PSS3—1
PG4-73

G5-10

PG1A-22, PG1A-25, PG4—-8
PG5-3, PG5-7

G1C-12

PG1A-36, G1D-9
PSS14-7

PG2A-77, PG4-33
PG6-10, PG6-7, PG6-6
PG2A-49, PG2A-52
SS11-1, SS2A-3

PG8-14

SS1-5, G1B—4, PG1B-36,
PSS19-4, PSS19-5, SS19-2
G2B-10

PG2A-16, PG3-5
PSS17-7

PSS17-15, PSS17-7, PSS17-8
PG2B-22, PG2B-26
PG5-44

PG2A—-4

SS21-4

PG1A-13

PG1A-16

SS12-A-4

PG5-23, PG5-29
PG2A-83, PG2B—-35, PG2B-38
PG2B-17

PG4-19

PG3-24

PG2A-42

PG2A-74, PG3-29
PG2A—69, PG5-13
PG4-31

G1B—4

SS13-6, PSS6-1
PG2A-54

PG1A-25, PG4—-9
PG1A-36

G1D-9

PSS14-13

G3-2

SS19-5

PG1B-38

PG1A-32

PG2A-45

T IE 1T 1T

T T T T |
rere 19 1o Ho Ho rie rde Ho
' ol 1ok of0 0x = 4> 4> 91 ne 0F e

>
=

T T T g

>
=

T
=

L L |

OBt Off = o 0%

0x MN rdo Foi rlor

1= |

o 1= L | 3

HY 4 4 43 oY
08 Ol Jx or 19

2O HY MM HA A
re =1 lov ook fon ook

JT )T T T T T

JE JT JT T T ogTogT o
rA A A A A
4% 22 4o 02 4> FJ Hor 08

2

rr
Mo
rE
kot

PG2A-34, PG2A-36
PG3-41, PG3-42, SS1-2,
SS19-1, G3-1, G3-7, SS1-3
PG3-7

SS22-6

SS22-4

PG1B-5

PG4-63

PG1A-16, PG1A-17
S$S10-2, PG4—36

G1C-6

SS13-5

PG5-21

G1D-2, PSS14-13
G1C-12

PG8-3, PG8—4

PG1A-55

PG7-3

PG1A-43, PG1A-46
PG2A-2, PG2B-49, PG4-5
§S15-2

PG2A-27, PG2A-28
PG2B-7, G2A-14, PG2B-11,
PG2A-42

PG2A—-4

PG2B-17

G6-1

SS7-6

G2A-7, PG2B-50, PG2B-51,
PG2A-33

S4-2, PSS17-17, SS18-7
PG2B-11

PG3-26, PG3—-6

SS12A-4

PSS17-15, PSS17-7,
PSS17-8

PG3-24

PG2B-31

PG1B-33, PG4-62
PG5-14, PG5-15
PG5-35, PG5-36

G5-5, G3-6, SS5-2, SS5—7,
SS5-9, G3-8, PG1A-5
PG4-77

SS3-5

PG5-49

PSS12-3

PG1A-23, PG4—-9
PSS16—1

PG2A-16, PG3-5 S
PG4-5



oX
o8

= loi loh ol Ry T T T
Fob MY 03 oN 1o 08 MM Mo 31 Fo o |ol

O O [ JT JT T JT JT T T JT T 4T
2 S 1o o ojgy & 16k

HHALZ
by

HHAIS
HHRH
HHSH

xS
HH K|
1%
HEZE
]
e
izt

1=
ol
o

X 2|AE
= 2 W 3

PSS17-5

PG2A-49

PG4-21

PG7-1

PG4-63, PG4—64
PG2A-73

G7-2

SS2A-7, SS2B-7

G5-14

G4-7, PG4-24

PG1B-31

PG1B-14

PG4—-61

PG5-37, PG5—-38

SS5-1

PG2B-11

G3-9

PG1B-18, PG1B-8, PG1B-9,
PG4-31, PG5-32, PG5—-33
PG1A-8, PG6—2

SS18-3

PG3-41, PG3-42, PG3-5,
PG4-55, PG4-56

PG2B-4, PG2B-5

G5-11, SS8—1

PG2A-25, G2A-13, G2B—4,
PG2A-23, SS21-9
PSS14-10

PSS9-4

PSS17-12

PSS19-3, SS19-5

G2A-10

PG2B-34, PG2B-35, PG2A-83
PG4-56

PSS12—1, PSS12-2, PSS12-3,
SS12A-1

HHAA  G1C-10

BT G5-10

B2 PG3-2, PG3-11

HiOI  PSS19-3

HHXOI  SS12A-3

BHX|S  PG4-53

HEY  PG2A-69

HHESE  PG4-19

BMAM7|  PSS21-1, 85211, S4—6

MM  G4—4, PG5—14, PG5-17,
G5-7, PG4-16, PG5-15,
PG5-22

HMZES  §S5-3

EMZE  PG8-18, PG4-16

gydtsed  G1D-7

4 9

Aol
M2
Mz
M
PTES
MBS
NES
Mste
At
Afgt]
At
Aatel
Moz
MES
MXE
Sk
R
e

SOt

>
X
ra 4

e B~ B o
oY OX OM o

Ok Of> T
H1 rl o
rde 40 Fol

OF> OF> O
0% ro o2 02 0> rx og 1M
oo rrde A > rek

I

/0
-

OF> OF> OF> OF> OF> OF>

A
~

= W o

Mo

G5-5, PG5-13

PSS21-1, SS21-1

PG2A-14

PG2A-59

PG2A-26

G2B-9

S$S21-6

G7-2

G2B-9

PG2A-37

SS12B-4

PSS21-2

PG5-40

PG2B-10
Ot-32

PG5-20

PG5-19

PG2A-1

PG4-10

G3-7

5S5—1

S5519-2

PG4-16

PG5-34, PG5—41

PG3-39

PG3-6

PG3-21

PSS5-1

PG3-39

PSS17-13

PG4-30

SS16—-1

PG3-6

G4-5

G2B-11, G1C-6

PG2A-47, SS22-2, PG2B-17,

PG2B-18

PG2B—29

PG3-4

G3-5, PG3-2, PG3—-11,

PG3-13, PG3-12

G2B—1, PG2A-42

PG7-5

PG2B-33, SS17-4, PG2B—-34.

PG2B-35, PG2B—38, PG2A-83

PG1B-47, PG4-59

PSS7-1

PG1A-53

SS1-7

PG2A-24, PG2A-3

PG1A-8, PG6—2

PG1B-14

&4 B = 2 W 3

A3 PG2A-66

AEM  PG3-2, PG3-11

AEE PG1A-37

4£Z3  PG1A-56, PG2A-66,
PG2A—-67

&3F PG7-5

488 SS1-4

& 35 G3-6

AN5F2E SS2A-7

MR PG1B-14

AMCts|  SS2B-6

MEAl 5S8-4

ME2  PG2B-11,G3-8, PG2A—-49,
PG2A-52, $522-3

MER  PG2B-43

AMHst  S4-4, PG2A-68, S4-6,
PG2B-14

A&7 PG4A-67

Algst  SS12B-1

AMEZF  SS16-1, PG4—-40

M22|  G5-6

MeIS  PG2A-61, PG4-23

MEX|  PG2B-4, PG2B-5

A2z pG2B-41, PG9-8

MAE  PG7-3

M4 PG3-21

M™L  G2B-9

MXES  PG1B-18

AMHE|  PG2B-12

AMFES G5-8

MEH  PG4-29

MX|®  SS9-6

ME§S  PSS17-11, SS17-6, PSS17-12

AMSZE PG4-38

AMSHE  PG2A-54

AEE G2A-14

AME#  SS3-1, SS1-8

AH  PG4-70, PSS14-1, PSS14-10,
PSS14-2, PSS14—4, PSS14-7,
PSS14-8

M 2 845

AZEH  PG5-29, PG5-23

AZES PSS17-11, PG2B-18

M PG2A-5

ofo|2t B5IOE  SS3-4

OLAZl  PG1A-12

OtAlM  PG7-3, PG3-22

OILEl  PG2B—42

oMol SS11-4

OIMZE  PG2A-51

or2M  PG8-11, PG8-14



i g Sk

02 02 02 r2 r2 re

02
0z Ol O
1o rlo Hob rtol rX > > MY

Xr
(=

Mo
rE
fot

PG3-16

PSS14-13

PG2A-22

S2-1

PG3-1

G5-6

PSS2-3

G4-6, PG4-21
G2B-9, SS23-1
PG2A-23, SS21-10
§S9-2

G3-9, SS3-3
SS1-5, G1B—4, PG1B-36,
PSS19-5, SS19-2, PSS19-4
PG8-14, PG8-11
PG1A-10, PG3-8
PG1A-57

SS12A—-4

S2—-4

PG2B-39

PG2A-47

PG2B-17, G2B-5
S2—-4

PG2B-22

PG2B-32, PG4—-65
G3-5, G4-5, G7-2, G7-3,
PG3-13, PG3—-12
SS21-6

PG3-4

PG1A-54
SS12-A-5
PG1A-22, PG1A-23,
PG1A-25, PG4-9, PG4-8
PSS6-4, SS13-6, PSS6-1,
SS6-2

PG4-48, PSS3—-1
PG1B-46, PG1B-47,
PG4-58, PG4—-59
PG2A-14

PG3-32

PG8-14

PG3-11, PG3-12
SS1-8

G7-3

PG6-1

PG4—-67

PG3-24

PSS12-1

G7-4

G5-10

PG4-67

23y
28
EXE
sexy
2fd|oF
ocoo
MO
[S ===

Xr
(=

Mo
rE
fot

SS6-5

PG1A-8

PG2A-21

G2B-5

PG3-14

G2B-6

PG2A-2, PG2B—-49
PG2B-17

PG1B-42, PG2B-44
PG3-7

PG3-11, PSS19-1, PSS19-2
G3-2

G5-6

PG4-24

PG5-49

PG4-23

PG2B-41, PG9-8

S4-1

PG4—-62

PG1A-16 ,PG1A-5

G8-1
SS19-1, G3-1, G3-7, SS1-3
PSS6-3, PSS6—4

G5-11

G7-2

PG8-12

PG2B-1

PG1B-18

PSS21-1, 88211, SS5-1,
S$S21-8

PSS17-11

G1C-1, G1B-7

PG5-20

PG2A-17

PSS12-3

PGO-7

PSS14-2

PG5-40

PG1A-17, PSS6-3, SS13-6
PG2A—67

PG1B-31, G1C-12, PG2B-31
PG1A-12, PG1A-13, PG1A-29
PG1A-30

PG2A-23, SS21-9

PG9-3

SS16-1

PG3-9

PG4-22, PG1A-53

SS6-4

PG2B-48

SS17-8, PSS17—-17, SS18-7

0 HO HO HO
n

0|

o

1% 02 0F 08 22 0
02 Jfo rok rot fonr

Ho Mo Ho Ho Mo H

Ho Ho Ho

A B = o0x 0X 0x
W TR oM o ue H

Ho Ho Ho

Ho Ho

08 rx
4> 08

Ho Ho Ho Ho
Ho 0 & o8

Sl ok > Hol

Ho Ho Ho Ho Ho Ho
4% Ol O 02 r2 40
08 19 rio foh 02 rok

rr
Mo

H v

PG1A-15, PG1A-16
PG1A-17, SS6-1, SS6-2,
SS6-3

PG1A—61

PSS9-5

PG1A-15, PG1A-17
SS6-4

SS17-2, SS21-4, G2B-5
G2B-11

SS2A-2, SS3-4, SS5-7
PG4-22, PG1A-53
SS12-A-7

S$S22-6

PG1A-2
PG5-40, G5-2, PG5—11,
PG1B-46, PG4-58
PG1A-39

PG3-24

PG1A-41

PSS19-5

PG5-49

G3-6, G1A-3, G1A—4,
G1A-5, G1D-7, PG2A-42
PG2B-42

PG1A-11, SS22-5, PG1A-34,
PG2A-32, PG2A-34, PG2A-36
PG2A-39, PG2A-40
PG2A-58

PG2B-33, PG2B-34
S2—6

G1A-7, SS1-5, PSS19-4,
PSS19-5

PG5—-4

PG2A-49, PG2A-52
S§S7-1, PSS7-1, PSS7-2
PG2B-19

PG2B-20

PG3-21

PG1A-5, PG1A-16
G1A—-6, PG1B-2
PG6-10, PG6—6, PG6—7
PG8-1, PG8-2

PG1A-1

G1D-8, PG2A-16
PG3-4

PG1A-8, PG6-2

G1A-1

G2A-10

SS6-7

SS2B-7, SS2A-7, SS2B-5
PG2A-14



4 9% = 82 W 3

254 PG2A-T78

olzg G2A-13

O|ZEl  G2A-14, G2B-1, PG2B-7,
PG2A-75, PG2B—11, PG2A—42

olzsl  PG2B-31

O|l4xH  PG1B-18

0|4F  PSS9-3, PSS9-7

0|24&  G2A-13

0|Z%l  sS21-7

O|AY PG3-8

o|s  PG4-30, SS16—1, PSS16-1,
PG4—29, PG4—40, PG4-53

olZd  PG4-72

OlZM  PG2A-27

0|24 PG2B-42

I8 G2A-12

Ol78  PG4-46, G4-3, G4—6, G4-9,
PG4-21, SS15-6

0ltE  PG4-21

0|2¥ PG2A-14

028" G7-4

0|712  G4-9, PG4-24

0|7|4  PG3-8, SS5-8

0|71  SS19-4

ol  Ss9-7

olcH2  PSS6-1

ojciM  PG3-15

ol  PG4-62

0|54 PG1A-8, PG3-2

0|S¥  SS15-3, SS15-6

0IEF G7-1, G5—11

0|58 PG3-8

0|58 SS1-A-4

o|2tot3et  SS2B-7

oA SS15-4

0|HF PG2B-11

O|HZl  G7-4, PG2B-41, PG9-8

o|ES&t  PG2A-79

olojx{  G6-10, PG6-9

o|8IM  PG1B-4, PG1B-6, PG1B-7

o|2lo}  S3-5

o|RZEl  8S21-7

0|8 PG5-3, PG5-7

old  PSS12-3

os  PSS12-3

o] gl SS19-8

ojAlE  SS1-1

oM PSS9-3

O|AM  PG1A-26

oMY  S3-1

0|42  PG1B-37

olA2  GiD-1

| 82 - st3M2taty

4 oo
ol
ol
olatal

S§§13-2
olAtt

5
olAtad
olAtst
oz
olAd3]
oAz
olA3
IS
olAizt
ol

O M|
o|M&
O|MZE
o|AH
0|&

ol+d

ol

o5
os=
015¢
0158
0|52
05K
0|58
ol5=
5=
O[AIH
ofAl+
oA
oS
0[Szt

0[3%
0|8z
oloy2!
0187
oz
01g2

0|2y

029
023
022
025
08z

= 2 W
PG2A-58
G4-7
PG3-14, PG3-15, PG3-16,

PG1A-10, PG2A-26, SS18—

G2B-5

PG2A-46

PG2A-25

PG4-33

SS18-8

PG1B-47, PG4-59
SS156—4

PG3-26

SS1-2, 883-4, SS19-3,
SS19-7, SS3-3

G2B-9

PG1A-43, PG1A-46
SS5-4, SS2A-4
PG3-19

SS16-1

PG5—-17

SS12-B—-6, SS2B-3,
PG2A-61, PG2A—64, PSS9-4
G5-11, SS8-1
PG2A-42

PG1A-54

PG4-14, PG3-7
pPSSs21-2

PG3-17

SS3-1

PG4—-42

PG1A-43, PG1A-46
SS21-5

PG4-5

SS15-3

PG8-1, PG8-2
PG5-19, PG5-21, PG5-34
PG5-41

G6-10, PG6—9
PG2A-4

PG4-46

PG2B-11

$S20-3, PG2B—11
PG1A-31

PSS6-1, SS6-2, PSS6-3,
PSS6-4

G1A-6, PG4—66, PG1B-2
PG2B-48

PG1A-22

PG2A-34, PG2A-36
PG7-5

Tk
ol
e
olgut
0lg%
i@l
oigs
olgx
ole3
oley
ololz
ool
olxfe!
ol
ol
ol
olrhg
ol
olxfg
olifE
ofFel
of7
ojz?
olze
ojztat
ol¢!
015=
o152t
oIz
olz%
oi5Y

05

O[x|M
O|x|
o|x|ed
0IXIS
0|2
0|x|&]
0|Z!7|

= 8 4 =
PG1B-9, PG5-32, PG5-33
SS17-5
PG1A-34
G2B-11, PG5-29, PG5—-23
PSS17-14
S3-4, G2A-12
SS5-5
PG6-8
PG2A-45
PG1B-9
PSS19-1
PG2A-45
G2A-13
PG2A-76
PG1A-26
G1B-2, G8-3
PG2A—69
PG2B-39, PG4-36
G1C-12
PSS17-15, PSS17-7
G1C-10
G1B—4
PG6—-11
PG2A-22
G5-3, G5-2, PG5—11
PG5-5, PG5—4, PG5—6
SS1-7
SS17-5
G1B-1, PSS9-2
PG4-30
PG2A-20, G2A-8
PG2A-75
SS21-4, PSS22—-1, SS22-2,
G2B-5, PSS17-10
PG2A-79
G1D-8, SS21-4, PSS17-9,
PSS22-3, PG1A-35,
PG1A-36, G1D-9
SS8-3
SS8-5
PSS9-2
S1-5, PG1A-43, PG1A-46
SS6-8
PG1B-42, PG2B-44
G1D-5, SS21-3
G6-10, PG6—9
G3-8
PG5-49
§S20-5
PG1B-39, PG9-4
PG4-5
G5-3



o[sitl
ol
olsiot
olsig
olsigt
0|89
olgz
ol&fal
0[5
o8
Ol&fIx|
olzg
0|54
0|1%
oY
olgte
(k=2
o|lgzt
0|
0|&]cH
0|3]4
0|&]oH
03
Ql™st
U745l
U4
UZAEY

= 2 W B
PSS17-14
PG5—-11

G5-5, G5-6, PG5—13
PG5-18, PG5-34, PG5-41
PSS14-12

G4-4, PG5—-14, PG5-15
PG3-41

SS6-6

SS16-2

G1A-9

PG1A-59

PG1B-5

PG1A-57

PG4—-31

PG1B-14

PG5-31

PG6-3, SS21-8, SS2A-9
PG1B-18

SS18-8

SS9-7

G3-1, G3-3, G3-4, PG3-10

PG3-9, SS13-4, SS19-1

G3-6, SS5-2, S55-9, G3-8,

PG3-17

PG3-31

PG4—-66

SS15-3

S3-6

PG1B-8

PG1B-37

PG3-2

PG4-74

PG5-19, PG5-34, PG5-41
PG2A-45

PG3-31

PSS9-3

G6-6

PG2B-11

G1C-3

PG8-13

PG5-10

SS1-2

PG3-4

PG2A-23

G7-4, S§15-7, SS15-8
PG1A-43, PG1A-46
SS2A-4

G6-11

PG2A-21

G1D-8

PG2B-44

ox
o8

° e
=
===

[m)
==

I 19 = Ho > 19 r™ Ho of

A

A

me 0 me me ;e me o
08 0> 0

ro rde

URhE

02
O
Mo

021 021 021 02 0% 0% 0
fob fob Tl St MM MY 4™
10 0x ¥ ox o Jo lon

Lok

rx > ox o3
rg 4o
1% de r2 fop

= W o

Mo

PG2A-24, PG2A-3
PG4-15
PG2A-16, PG3-5
PSS17-10

SS9-7

PG1A-15

PG6-6, PG6—7, SS2A-9
PG1B-21
PG2A-39, PG4-46
PG4-44

PG4-23

G2A-2, PG1B-38, PG1B—43,

PG1B-45

PG2B—-45

PG2A-42

PG2B-7

PG1B-40

PSS14-12

PG2A-73

PG4—-42, SS15-5, G6-1,
PSS5-1

PG4-74

PG2A-73

G6-1

SS2B-6, G4—-8

PG2B-42, PG2B-45
PSS17-11

PG1B-30

PG5-7

PG2A-31

PG4—-66

PG5-36

PG4-36

PG1B-43

PG5-18

PG5-30, PG5-31, PG5-35
PG5-36, PG5—-48

SS1-5, G1B—4, PG1B-36,
PSS19-4

PG1A-38

G5-2, PG5—11

PG4-31

PG2B-10

S1-1

PG4-71, PG4-72, PG4-73
S4-3, SS18-10, PG1B-21,
PSS12-3, PG2B-13
PG3-1

G5—4

SS2A-4

SS15-3

izl
g2
a3
yg=
Hory
e
718
g
gre
i+
Hig
e

Y3

Hsol
HEN
B2y
My
M2}
Hos
Al

M=
xADO|
OO -
MM
ooo

o
B4R

49

A
B

rr
Mo
rE
kot

PG2B-13

G3-9

PG3-1

G2B-9

G7-4

PG1A-41

PG6-1

PSS19-1 ,PG3-11
G2B-4

PG6-8

PSS17-5

SS5—-4

PG2A-2, PG2B—49
SS13-1

PSS6-1

G2A-8

PSS14-1
PG2A-84
PG4-51, PG4-52
PG2B-1, PG2A-84
PG4-36
PG1B-44, SS9-1, G2A-2
PG1B-38, PG1B—-43
PG1B—45

G8-2

PG1A-53

SS7-4, PG9-2
SS10-5

PG2A—65

G7-4

SS20-4

SS21-6

PG1A-53
PG2B-4, PG2B-5
PG1A-35, G1D-9
G2A-10, SS11-5
PSS12-3
PG1B-30

SS9-6

G5-3

PG2A—-4

G7-3, G3-5 ,PG3-12, G4-5,
G7-2, PG3—-11, PG3-13
PG2A-13

SS7-3

PG5-49

PG3-32

PG1B—4, PG1B-6, PG1B-7
PG2B-48

PG3-2

PG2B-11



oX
o8

0x
[

Hoiy
HolH
7
Hen
HSHAZ

e
MO
L
fot

—

PG2B-15, G2B-9, PG2A-51,

S$S21-5

G6-5, SS2B—4, G6-8,
S$S21-8, SS2A-9, G6-9,
PG6-3

PG6-2

PG6-6, PG6—10, PG6—7

SS22-1, PSS22-3, SS22-2,

PSS22-6

§S23-2
PSS17-12
PG8-11

PG2A-75

G2A-9, G7-1, G8—1
PG4-51, PG4-52
PG2A-46
PG1A-33
PG1A-25
PSS16-1
PG2A-19
PG2B-14

PG3-21

PG3-20, PG8-18
G2A-14

PG2A-5

G5-10

G2A-2

PG2A-17
SS19-7, SS3-3
PG2B-25, PG2B-29
PG4-51, PG4-52
PG2B-46

PG1B-5

G4-6, PG4-23
PG1B-33
PG1A-23, PG4—9
PG2A-77, PG4-33
PG2B-14
S$S15-8, SS15-7
PG1A-30, PG1A-31,
PG1A-32, PG1A-33
PG3-19

PG3-28

PG2A-84
PG2A-13
PG1B-47, PG4-59
PG2A—69
PG2B-48

SS22-6

PG2A-75, G2B—1, PG2B—11,

PG2A-42

ox
o8

0X 0X r2 0%
Ho OF oN Hon

r

0|

e HiFﬁIﬁlﬁ raliva
gm%

02 B ox

40

KA

0
0.

40 +0 00 0}0 Ofo Ol

BB B BB B R
Ho rol gz ror 4> ok X

=
0l

0 08 0Z 02 T

=

Ol > Ofd OfM O
£ 40 H

[=o
=S

o I o o I
lob ofgh 09 rol
]

oo

4 4 Y Y 4y Y
O = rdo 02 08 0z
o 2 Fol 02 MM ret fon Mol

rot 40 40 o> B> r

U ol 0l el )
08 o 2t rok 1ok ©

= W o

Mo

PG1A-57

PSS17-15, PSS17-8
PG8-15, PG8—-18
PG1B-4, PG1B—-6, PG1B-7
PG2A-24, PG2A-3
PG7-1

SS1-6

G1D-8, PG1A-35
PG2A-1

PG1A-35, PG1A-36
PG7-1

SS9-4

PG3-26

PG3-20

PG4-51, PG4-52

G1B-1, PSS9-2, PG2B-10
PSS9-3, PSS9-5

PSS9-3

PG2A-16, PG3-5
PG2A-76

PG2A-61, PG2A-64, PG2A—65
PG6-1, G6-4, PG6-5
SS6—1, SS6-2

PG2A-58

PSS3-1

PG4-74, PG4-77

G5-3

PG4-74, PG4-77
PG3-28

PG3-28

G2B-6

G2B-6

PG5-41

G4-7, PSS17-17, SS18-7,
PSS17-13, PSS17-14
G1A—-6, PG1B-2

G2A-2, PG1B-38, PG1B-43,
PG1B-45

PG8-18, SS3-2

SS16-1

PG2A-47, PSS17-10, G2B-5,
PSS17-9

PSS14-1, PSS14-10
G3-3, PG3-9

SS9-7

PG2A-16, PG3-5
PG1A-34

PG3-20

G1A-8

SS11-6

G5-5, PG5-18

2
of

b p
N ooy
ro foh

ro [{o of 1@

{m}
Aol Ff re ofo m R rX rok 4o ri N 1 lov oo Rl

ol> o> o> 0> 4> 0x 0Xx 0% OF OF OF T

Lon

o >
o o2

Bic B B B B B B B B B B B B B B B B B B B

e
A

X

08

=
oS

bk
08
gl

rolr.

i b pi b b b pin kb
4o ok FO
1x ox

Ho rdo rde 4o

0% ro rlo Ho
lov & o

Ho

S

Bl Bl B B B B B B B B B B
OB 0 0% oX = = =

2 Hob Hob T]o Hol ol fob

B pie b b
O EY Y
08 rit ofo rot

= W T

MO

PSS9-5

PG5-42, PG5-43, PG8-11,
PG8-14

PG1A-59

PG2A-57

PG1B-5

SS21-6

SS17-5

PG2A-4

SS13-5

PG6-8

PSS14-7

PG2B-31

PG7-3, PG3—-22
PSS9-4

PG1B-46, PG4-58
PG4-21

PG2A-27, PG2A-28
PG4-22, PG1A-53
S2—-4

PG4-17

§S13-3

SS15-3

PG1A-56

SS2A-7, SS2B-7
PG8-18

PG2A-59

SS12A-2

PG3-6

PG4-36

PG2A-58

PSS17-6, PSS21-1, SS21-1,
SS21-5

PG2A-41

PG3-21

PG2A-24, PG2A-3
S3-2

PG1A-41

PG6-10

PG6-6, PG6—7
PG2B-21

PG4-73

PG9-2

PG1A-55, PG9-1
PSS19-5, G1B—4, PG1B-36,
G1A-7, S81-5, S§19-2
PSS19-4, PSS19-5
G6-11, G6-2, G6-5
PG2B-10

SS19-2

G7-3



ox

22

MM b g B B b b B b i b b b i i

K m m
02
[

rok [l ol rol ol ror

ro fol ol fob rol ok

—_

ol ok

ol

—_

) = 82 W 3 a4 o = 8 W 3
|XI¥  PG1A-38, PG1A-40, =M G4-5
PG1B-41, PG1B—40 Sl=®  SS18-2
X PG2A-34 8381 PG8-11, PG8-14
2 PG3-22 5182 PG1B-42, PG2B-44
S PG2B-25 3 2 G2A-10
28t PG1B-30 s PG7-3
S PG2A-56 d £ G6-3, G6-5, G6-6, G6-7
HE  PG4-24 M5 Ge-4
#F  PG3-35, G1B-7 S5 PG3-27
835  G4-5, G7-3 SZ¥ G2B-2
M PGO-3 W3 PG4-44
3%l PSSi12-2 &7|8 SS18-8
2X G1D-8 S8 PG2A-41
3" PG7-2 EMY  PGIA-2
o8 S2-4 EM®  PSS2-4
o $S21-3 EM&  SS18-4, PG2A-20, PG2A-5
8l QCkERl  PG2A-75 EMY  PSS19-2
M PG3-32 =0l2}  PG4-71, PG4-72
& PG3-12, PG3-11, PG3-13 B9 PG1A-58
HUIX| G1C-10, PG1B-35 =2  PG1A-23, PG4-8
MY  G6-3 EMe PG2B-33, PG2B-38
IS  PG5-30, PG5-48 X% PG2B-22
5HatXl  PG1A-58 =M G2B-2, G2B-10
SHIEL  PG2B-4 EZ2  PG2A-42, G2A-14
g sS15-2 M G1A-7
SIXZ  SS1-7 24N G511
= SS15-1 SHel  PG1A-55, PG1B—39, PG9—4
el PG7-4 =Xl PSS17-11
EH®  PG4-15 $I20| PG2B-42, PG2B—45
53l PG6-5 SMZ PG4A-1, PG4-3
s712t G6-8, G6-11, G6-5, G6-9 SME G4-8, G2A-7
M PG9-1, PG9-4 ol pG5-21
PHE  §519-2, PSS19-4 SS1-5, ol PG3-2
G1B-4, PG1B-36, PSS19-5 gxZ  PG7-5
A S1-3 M2 G4-9
401 PG1B-14 3=5| PG6-11, G6-10, PG6—9
2% PG2A-13 8=5  PG4-66
24 PG3-31, $33-3 8zl PG3-32
olM  $S5-1 175t PG2B-41, PG9-8, S1—-4
M PG2B-42, PG2B-45, SI5iXl PG2A-45, SS21-7,
PG2B-46, PG2B—43, PG2A-46, PG3—-18, PG6—8
PG2B-47, SS17-7 sisig GI1C-1, G1B-7
Z=4  PG4-T1 B G511
Zz5| PG6-3 $5™  PSS21-1, 8S21-1
zE  S2+4 85|14 PG2B—41, PG9-8
XLt PG4-59, PG1B-47
& PG3-22
84 SS2A-3
34 PG1A-26
8 PG1A-8, PG6-2
714 PG4-15

rr
rE

Mo




SR 2 AE

I

ADIL Akhtar
AGARKOVAE.A.
AHARONOVICH Igor
AHMED Tauseef
AHN Byoung Uk
AHN Chang Won

AHN Jinseong
AHN Junyong
AKRAM Fazli
ALl Abbas

ALl Asad

AN Cheol Hyun
AN Gye Seok
AN Hyungmin

= 8 W 3z

PSS17-3

G2A-4

PG4-68

PSS9-4, G5-1, SS9-3, G1A-2
PG1B-1, PG1B-23, PG1B-13
PG1A-27, PG1A-24, PG1B-19,
PG1A-50

PG4-6

PG4-6

PG1A-24

G1B-5

PG1A-24

G1C-8

PG3-38

G8-4

ARIFIADI Anindityo Nugra PG1B-29
ASHONG Andrews Nsiah PG8-2
AYMAN Muhammad Tsabit SS2A-2, SS5-7, SS19-6

BACK Jiyeon

BAE Hohan

BAE JiHee

BAE Jong-Seong
BAE Joongmyeon
BAE Si-Young

BAE Sung-Hwan
BAEK Jin Seok
BAEK JIYEON
BAEK Jong Won
BAEK Kum Ju
BAEK Seungjin
BAEK Youn-Kyoung
BAIK Jeong Min
BANG Jae Hoon
BARK Chung Wung
BHARDWAJ Aman

BINH Nguyen Vu
BISWANATH Bhoi
BOYNAZARQV Turgun
BREDIKHIN S.I.
BYEON Jai-Won
BYUN Jinho

BYUN Segi

CHA Eunho

CHAE Munseok S.
CHAE Seungchul
CHAE Yuijin
CHEONG Hyeonsik
CHO Ayoung

PG2A-6

SS17-4

G5-1, SS9-3
PG1A-24

PG2A-8

PG8-10

PG4-57

G1B-9

PG2A-11
PG1B-11

PG5-47

PG2A-35
PG1B-35

SS18-9

PG1A-7, PG1B-32
PG4-4

PG2B-37, PG2A-83, PG2A-82,
PG2A-81
PG2A-61, PG2A-64
PG1B-28
PG1A-21

G2A-4

PG1B-22
PG1A-18

SS21-2

PG2A-35

G2A-5

PG1A-18
PG2A-60

PG4-47

PG2A-30, PG2A-38

CEE

CHO Han Bin
CHO Hanbyeol
CHO Hayeong
CHO Hong-Baek
CHO Jae-Hyeon
CHO Kwang Youn
CHO Sung Hwan
CHO Sungjun
CHO Sunglae
CHO Yong Soo

CHO Young Jun
CHO Youngkwon
CHOA Hong-Ho
CHOI Areum
CHOI Changhwan
CHOI Cheong Soo
CHOI Haryeong

CHOI Hee-Lack
CHOI Heerang
CHOI Hong Je
CHOI Hyeonuk
CHOI Jae Ho
CHOI JaeBoong
CHOI Jeong Min
CHOIl Ji ll

CHOI Jin Uk
CHOI Jinsik
CHOI Jongchan
CHOI Jung-Hoon
CHOI Jun-Gyu
CHOI Seong Jin
CHOI Seon-Jin
CHOI Seung-Ho
CHOI Sihyuk
CHOI Si-Young
CHOI Soo Yong
CHOI Sung-Churl
CHOI SungJoon
CHOI Taekjib

CHOI Won Chang
CHOIWon I
CHOI Yoonseok
CHOI Yun-Hyuk
CHU Jinwoo

= 2 W
G1D-3
PG4-25
PG5-50
PG4-76
PSS9-1

PG3-25, PG3-37, PG3-36
PG1B-16

PSS14-3

PG1A-50

PG1B-23, PG1A-62, PG1B-12,
PG1B-13, PG4-43, PG1B-3,
PG1B-1, PG4-45

PSS14-6

PG2A-18

PG4-76

PG4-18

PG1B-34

PG2A-62

PG1A-51, PG1A-52, PG1B-27,
PG2A-63, PG2B-24
PG1B-35

G1C-9

PG4-43, PG4-45

PG2A-60

PG2A-44

PG2A-44

PG8-9, PG8-8

PG1A-6

PG3-38

SS3-5

SS3-5

PG1A-4

PG1A-14

GlC-11

PG1B-26, PG4-54
PG1B-26, PG4-54

G2A-1

S2-2

Gb5-1, SS9-3

PG3-38

GlC-11

PG1A-21, G1D-4, PG1A-19,
PG1A-20, PG2A-30, PG1A-18,
PG2A-38

PG4-25

PG5-45, PG5-46

S§821-2, SS17-1, PG2A-70
PG2A-7

PG2B-3



i = 2 od 3
CHUNG CHAN YEUP PG8-5
CHUNG Taek-Mo G1C-9
CRUMLIN Ethan J. SS17-1
DAl Zhengfei PG1A-36
DU Nguyen Van PG2A-61, PG2A-64, PG2A-65
DUONG Trang An PG1A-26, PG1A-27
ENDE Marie-Aline Van G7-1
EO Su Bin PG4-37
EOM Tae Hoon PG1B-15
EOM Taeyong G1C-9
EOMA Ji-Ho G1D-7
EUM JAE-MIN G1A-12
EUN SONG JEONG PSS14-11
EUNGSOO Kim G1B-10, PG1A-45
Euntae Jung SS23-5
FISHER J.G. G1B-1
FISHER John G. G1B-5
FRGCH Johannes E. PG4-68
GANDLA Srinivas G5-12, G5-13
GO Gwang-Myeong PG4-76
GO SU-HWAN G1A-12, G1A-11
GONG Oh Yeong PG2B-23
GRANDHI G. Krishnamurthy PG1A-48, G1D-3
GU Dong Hee PSS22-5
GUANLIN LYU G3-5
HA Jang-Hoon SS2B-8
HA Minh-Tan PG8-10
HA Tae Won PG4-13
HA Yang PG1B-19
HABIB Muhammad Gb5-1, SS9-3, G1A-2
HAILE Sossina M. G2A-11
HAN Cheol-Min SS8-6
HAN Gill Sang PG2B-23
HAN Hyoung-Su PG1A-27
HAN Jeong Woo PG2B-40
HAN Joo Hyeong PG1A-48
HAN Ju PG1A-62, PG4-43
HAN Ju-Hwan PG3-40
HAN Seung Min G2B-3, PG1A-7, PG1B-32
HAN Seungwu G8-4, PG8-9, PG8-8, PG8-7
HAN Tae-Hee PG1B-17
HEO Gi Seok PG4-13
HO Lee Jun PG4-34
HONG Changho G8-4, PG8-8
HONG Deokgi G4-2
HONG ILGOK PG8-5
HONG Jaewoon PG2B-37, PG2A-82, PG2A-81
HONG Jong-Sup PG2A-50
HONG KiChang PG2A-18

CEE

HONG Seungbum
HONG Seung-Tae
HONG Young Joon
HUANG Pinshane Y.
HUANG Ruiyun
HUANG Siyuan
HWANG Cheol Seong
HWANG Hyun-Gyu
HWANG Jin Uk
HWANG Kwang Taek
HWANG Kyu Hong
HWANG Seong-Ju
HWANG Younghun
HYUNSOOK Lee
IMJONG IN

IM Won Bin

IM Won Bin

JAFRY Ali Turab
JAN Asif

JANG Byung-Koog
JANG Gye-Ha
JANG Ho Won
JANG Hyejin
JANG Hyun-Woo
JANG Seung Soon
JANG Woosung
JANG Younjin
JANICEK Blanka E.
JELLA Venkatraju
JEON Ho Yeol
JEON Seokwoo
JEON Woogjin
JEONG Gwajeong
JEONG Hu Young
JEONG Hyeonwoo
JEONG Hyung Mo
JEONG Jae Hack
JEONG Seong-Min
JEONG Seong-Yong
JEONG Seung Jin
JEONG Sohee
JEONG Taeyoung
JEONG Wonseok
JIHAN KIM

Ji Whan Ahn

JIN Hyoung-Joon
JIN Wenji

JO Gi-Ryeon

JO Jang-Hun

=

Mo
rE
fot

G2B-3

G2A-5

SS10-6

PG4-47

G2A-11

SS16-1

G1C-5, G1C-9, G1C-8
G1C-4

PG4-37

PG2A-62, PG1A-4
PG5-8, PG5-9
PG4-2

PG1A-50, PG1B-19
PG4-50, PG4-34
PG8-5

PG1A-48

G1D-3, PG2B-8
G5-3

PG2A-47

SS5-6

PSS2-2

PG1B-15, PG1B-16, PG1A-42
G4-1

Gl1A-11

PG1A-6

PG1A-18

G1C-9

PG4-47

G1A-3

PSS22-4

G2B-3

G1C-9

PG4-7, PSS6-2
SS12-A-6
PG2A-11, PG2A-6
PG4-39, PG4-75, PG4-49
PG2A-44

PG8-10

G1D-10

G2A-11

PG2B-23

G1C-5

G8-4, PG8-8, PG8-7
S1-2

SS23-4, SS23-5
PG2A-80

PG4-57

PG1B-35

PG1B-22

SINAY Y - 87|



SR 2 AE

I

JO Minkyeong

JO Nakbeom

JO Seungyeon

JO Wook

JO Yong-Ryun

JO Young Woon
JOENG Beom gyun
JONES Jacab L.
JONGSEOK Chung
JOO Min-Kyu

JOO Sang Hyun
JOO Woobin

JOO Young Jun
JOO Young-Chang
JU Kyeongae

JU Suyeon

JUNG Chanhoon
JUNG Dae Soo
JUNG Hoyeon
JUNG Hyun Suk
JUNG Incheol
JUNG In-Ho
JUNG Jaeyong
JUNG Jina

JUNG Jisu

JUNG Wonzee
JUNG WooChul

JUNG Wook Ki
JUNG Ye Seul
JUNG Yoonsung
JUNG Young-Ran
KADATHALA Linganna
KANG Dong Jae
KANG Dong-Hoon
KANG Eun Seo
KANG Geosan
KANG InHan
KANG Jeong-Su
KANG Jeung Ku
KANG Jungwon
KANG Kisuk
KANG Kyung-Mun
KANG Seoung-Hun
KANG Sukin
KANG Sung

KANG Sungwoo
KANG Sunju

= 8 W 3z

PSS17-16

G1B-11, PG1A-47

G2A-3

PSS9-6, PSS9-1, PSS9-7
G1B-6

G1C-2

SS17-1

SS11-1

G1B-10, PG1A-45
SS11-2

PG3-25, PG3-37, PG3-36
PG6-4

PG3-25, PG3-37, PG3-36
G1C-2, G4-2

PG1A-20

PG8-9, PG8-8

G2A-5

PG2B-2

PG3-3

PG2B-23

G2A-5

PG4-47

PG5-24

PG4-25

PG8-8, PG8-7

PG8-6

PG2B-28, G2A-4, G2B-8, PG2A-48,
G2A-6, SS17-1, SS12-B-5,G2A-11,
PG2A-70

PG3-30

PG1B-1, PG4-45
PG2A-29

G1C-2

G6-11

PG2A-9

G1B-5

PSS2-1, PSS2-2

G4-2

PG2A-18

G1D-6

G2A-4

PG2A-18

PG2A-80, PG2A-72
PG1B-27, PG1A-51, PG1A-52
PG4-47

G1C-9

PG2A-9

PG8-9, PG8-8

G5-13

CEE

KANG Yoongu

KANG Youngho

KANG Yun Chan
KHAIRANI Inna Yusnila

=

Mo
rE
fot

PG4-47
G8-4, PG8-9
PG2B-2
PG1B-29

KHALID Muhammad Wagas SS19-8

KHAN Mohd Danish
KHAN Niaz Atif
KHAN Salman Ali
KIL Min Jong

KIM Bong-Joong
KIM Bosung

KIM Bumjoo

KIM Byeong Woo
KIM Cha Ho

KIM Chanho

KIM Da Bin

KIM Daejong
KIM Dae-Su
KIM Do kyung
KIM Do-Hoon
KIM Dohun
KIM Dong Hoe
KIM Dong Wan
KIM Dong-Ha
KIM Donghyeok
KIM Dong-O
KIM Dong-Wan
KIM Dong-Yeon
KIM Doyeub
KIM Du Ho

KIM Eung Soo

KIM Gil Seop
KIM Guntae

KIM Gwangmook
KIM Gwansik
KIM Gyoung-Deuk
KIM Haein

KIM Han Seul
KIM Hangyel
KIM HanWool
KIM Hayeong
KIM Hee Jun

KIM HERO

KIM Hoon

KIM Hwang-Pill
KIM HyeOhn
KIM Hyeongkeun

SS523-4

PSS17-2

PSS9-4, G5-1, SS9-3, G1A-2
PG2A-44

G1B-6

PG1B-28

G1D-6

PG1A-27

PG5-8, PG5-9

PG3-3

PG1B-23, PG1A-62, PG1B-12,
PG1B-13, PG1B-3
SS2A-5

G1D-6, G1A-12, G1A-11
PG2A-35, PG3-30
PG2A-80

PG2A-60

PG2B-23, G1D-4
PSS22-5

PG1B-10

PG6-4

PG1B-22

PG2A-53, PG2A-55
PG3-40

G2A-5

PG1B-34

G1B-8, PG1A-44, G1B-11, G1B-9,
PG1A-47

G1C-5

PG4-11

PSS14-3, PSS14-9, PSS14-6
PG4-38

SS2A-8

PG2A-38

PG1A-6

PG4-60

PG1A-28

SS18-1

SS18-9

G1A-12

G2B-3

PSS9-7

PSS14-6

PG2A-44



I

KIM Hyojung
KIM Hyo-Sun
KIM Hyoun Woo
KIM Hyun-Jung
KIM Hyun-Min
KIM Hyunseung
KIM Hyun-Sik
KIM II-Doo
PG2B-9

KIM In-Ho

KIM In-Su

KIM Jaewook
KIM Jeongmin
KIM Jeongwon
KIM Ji Ho

KIM Jihun

KIM JIN YOUNG
KIM Jin-Ho

KIM Jinwook
KIM Jinyeong
KIM Jiwoon
KIM Ji-Yong
KIM JONG HO
KIM Jong-Hun
KIM Jong-Hyun
KIM Joo Hyeon
KIM Joosun
KIM Jun Hyuk
KIM Jun Kyu
KIM Jun Shik
KIM Jungcheol
KIM Kangwon
KIM Kee Hoon
KIM Kihwan
KIM Kisun

KIM Kwangmin
KIM Kwang-Tak
KIM Kwanpyo
KIM Kyeong Joon
KIM Kyung-Hwan
KIM Min Ji

KIM Mingyu
KIM Minjae

KIM Minjeong
KIM Moon-Ju

KIM Mun Kyoung
KIM Myong-Ho
KIM Nayeon
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PG1A-42

G1D-4

PG1A-7, PG1B-32

PG4-47

PSS2-2

PG2A-70

PG4-26, PG4-27

PG1B-10, PG1B-11, PG4-41,

PG2B-37, PG2A-81
G1C-4

SS7-5

PG4-38, PG4-35
PG4-11

PG4-43

G1C-5, G1C-9
PSS14-11

PG1A-4

G2A-6, SS17-1
PG1B-22

PG3-3

G4-2

PG8-5

PG4-60

G1B-3

G1B-8, PG1A-44
PSS22-2

G2B-8, G2A-6, SS12-B-5
G2B-8, SS12-B-5
G1C-9

PG4-47

PG4-47

PG1B-29

PG8-6

G2B-3

G1C-9

PG1B-29

PG4-47, SS11-3
G2A-5

PG2A-7

PG2B-2

G5-1, SS9-3
PG1A-51, PG1A-52, PG1B-27
PSS14-5

PG5-24, PG5-25, PG5-26, PG5-27,
PG5-28

PG4-39

G5-1, SS9-3, G1A-2
G1C-9

CEE

KIM Purun-hanul

KIM Ryeong Myeong

KIM SangBum
KIM Sang-Koog
KIM Sangtae
KIM Sangwoo
KIM Sejeong
KIM Seongsoo
KIM Seung Min
KIM Seung Soo
KIM Seunghyun

KIM Seungkyu
KIM Soo Young
KIM Sun-Dong
KIM Sungmin
KIM Sunkook
KIM Tae Heon
KIM Tae Heun
KIM Tae Woo
KIM Taehee

KIM TaeHoon
KIM Tae-Hun
KIM Wan Dong
KIM Weon-Ju
KIM Whayoung
KIM Won Gi
KIM Wonsik

KIM Woo Sik
KIM Yeongbeom
KIM Yong Beom
KIM Yong Soo
KIM Yong-Hyeon
KIM Yongsub
KIM YooJin

KIM Yoon Hwa
KIM Young Baek
KIM Young Eun
KIM Young Je
KIM Younghun

KIM Youngmin
KIM Youngsik
KIM Young-Wook

KIM Young-Woon
KIM Yujin Richard
KO Jae-Hyeon
KO Nu-Ri
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G8-4

PG4-68

G1C-2

PG1B-28, PG1B-29
G8-4

G2B-8

PG4-68

PG5-16

PG8-16, PG8-17
G1C-5

PG2B-28, G2B-8, PG2A-48,
SS12-B-5
PG2A-29

SS18-1

SS821-2

PG3-3

G5-12, G5-13
PG1A-24
PG1B-34

SS821-2

PG2A-63, PG2B-24
PSS14-6

PG5-25

PG1B-17

SS2A-5

G1C-9

PG8-16

G2B-3

PG4-37

PG2A-11, PG2A-6
PG2A-48
PG1A-24

PSS2-1

PG1B-28

PG4-18

PG1B-11

PG4-13

PG1B-13
PSS17-1

PG1A-51, PG1A-52, PG1B-27,

PG2A-63, PG2B-24
PG1A-18

PG2B-23

PSS2-1, PSS2-2 SS2A-10,
SS2B-8, SS2A-11, SS2A-8
PG1B-28

G2A-11

G1B-5

PSS9-1
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KO Youngmin
KONG Jung Hoon
KOO Bon Heun
KOO Bonhyeong
KOO Bonjae

KU Boncheol
KULTAYEVA Shynar
KUMAR Akshay
KUMAR Aniket
KWEON Sang Hyo
KWON Do-Kyun
KWON Jiseok
KWON Nam Hee
KWON Young Jae
KYEONG Seo Min
Kyungho Park

LE Phan Gia

LEE Chan

LEE Chan-Woo
LEE Chung-Eun
LEE Dae Eun

LEE Dae Gon
LEE Do Kyung
LEE Dongheon
LEE Eui-Sung
LEE Ganggyu
LEE Geon-Ju

LEE Gun-Do

LEE Gwan-Hyoung
LEE Ha Young
LEE Haeng Ryeon
LEE Heedae

LEE Ho Jeong
LEE Hojin

LEE Hyeon-Geun
LEE Hyun Seok
LEE HyunJae
LEE Jae—Shin
LEE Jaekwang
LEE Jae-Young
LEE Jaichan
LEE Jeongsu
LEE Jinsil

LEE Jiyoung
LEE Jong Jun
LEE Jong-Heun
LEE Jong-Ho
LEE Jongmin
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PG2A-72

PG3-30

PG2B-36

PG2B-3

SS12-B-5
PG1B-34

SS2A-10

PG2B-36
PG2B-33, SS17-4, PG2A-82
G1B-3

PG1A-28

PG3-3

PG4-2

G1C-5

PG2B-23

SS823-5

G1B-1, G1B-5
PG1A-51, PG1B-27
G2A-5

SS9-5

PG4-43

PSS6-2

PG2A-7

G8-4

PG2A-44

PG6-4

PSS9-6

G4-2

PG4-47, PG4-60
PG1A-7, PG1B-32
PG5-8, PG5-9
PG2A-8

PG1A-24
PG1A-21, G1D-4, PG1A-19,
PG1A-18, PG2A-38
SS2A-5

SS10-4

G1C-8

PG1A-27

PG1A-18

PG1A-4

PG8-12, PG2A-43, PG4-12
PG2A-29

PG5-45, PG5-46
PG2B-9

G2A-5

G1D-10

PG2A-50, PG2B-16
PG2A-29

CEE

LEE Jong-Sook
LEE Jong-Sung
LEE Joonbong

LEE Joon-Seok
LEE Jung Heon
LEE Jung-Goo
LEE Kang Taek
LEE Ki-Tae

LEE Kyeongpung
LEE Kyu Hyoung
LEE Kyungmi
LEE Kyu-Yeon

LEE Minwoo
LEE Miso

LEE Moo Young
LEE Nohyun
LEE Noki

LEE Sang Hak
LEE Sang Yoon
LEE Sanghan
LEE Sang-Myung
LEE Sangwook
LEE Seoung-Jae
LEE Seungchul
LEE Seunghwan
LEE Seungwoo
LEE Shin Kyu
LEE Siwon

LEE Sol-Kyu
LEE Soonil

LEE Sung-Hyun
LEE Sungwoo
LEE Won-June
LEE Woo Sung
LEE Wooyoung
LEE Yangjin

LEE Yong Hee
LEE YoungJin
LIM Hyung-Tae
LIM CHAESUNG
LIM Dae Yun
LIM Dae-Kwang
LIM Hyeonsu
LIM HYEONSU
LIM Hyung-Tae
LIM Jong-Chan
LIM Kwang-Young
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G1B-5, PG1B-20, PG1B-25
G1C-2

PG1A-21, PG1A-20, PG1A-18,
PG2A-38

PG1B-26, PG4-54

PG5-12

PG1B-35

G2A5

PG2A-10, PG2A-12, PSS17-4
PG8-8

PG4-75

PG4-38

PG1B-27, PG1A-51, PG1A-52,
PG2A-63, PG2B-24

G512

G8-4, PG5-1

PG4-69

PG5-1, PG5-50

PG4-12

PG5-9

G1C-9

PG2A-29

PG5-16

PG4-25

PSS2-2

PG2A-29

PSS22-2, PSS22-4

PG3-3

PG4-4

G2B-8

GI1C-2

G5-1, SS9-3, G1A-2, PG8-10
PG8-16, PG8-17

G4-2

G1B-6

PSS6-2

PG4-35, PG4-38

PG4-47

PG1B-28, G1C-9

PSS9-6

PSS17-2

PG2B-47

PG4-13

G2B-8, PG2A-70

PG2A-11
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PSS17-1, PG2A-9, PSS17-3
PG4-26, PG4-27

PSS2-2
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LIM Yae-Chan

LIM Yoongu

LYU Guanlin

MA Ho Jin

MAJHI Sanjit Manohar
MALIK Rohit
MATHUR Lakshya

MOON Hongjae
MOON Jooho
MOON Seongbak
MOON Taehwan
MYUNG Jae-ha
NA Dan

NA Hyeonjun

NA Yoonhee
NAHM Sahn

NAM Dae-Hyun
NAM Hyeon Gyun
NAM Ki Tae

NAM Yoon-Mi
NAQI Muhammad

NAQVI Syed Furgan Ul Hassan

NASRIDINOV Aziz
NAZIR Agsa
NEATON Jeffrey B.

NGUYEN Hoang Thien Khoi

NGUYEN Hung Tai
NGUYEN Van Quang
NOH Joo-Yoon

OH DongHwan
OH Hyeryeon

OH Hyo Chan
OH JinJu

OH Min-Jun

OH Seol Hee

OH Seung-Hyun
OH Yeong Seon
PAIK Sangyoon
PAIK UN GYU
PARK Chang Bae
PARK Chan-Jin
PARK Cheol Hyun
PARK Dongjoo.
PARK Hong Woo
PARK Hyoyeol
PARK Hyung-Ho
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PG4-68

PG2A-60

PG3-13

PG3-30

PG1B-32, PG1A-7

SS2A-11

SS17-4, PG2B-34, PG2A-83,
PG2A-81

PG4-35

PG2-62, PG2-66, PG2-72, PSS2-4
PG2A-80

G1C-8

G2A-3

PG2A-11, PG2A-6

PG1A-14

PG5-39

G1D-6, G1A-12, G1B-3, PG1A-4,
G1A-11, G1C-4

G4-2

G2B-3

PG4-68, PG4-69

PG4-26

G5-13

G1B-5

SS3-6

PG1B-20

SS12-B-2

PG1A-26, PG1A-27
PG1B-25

PG1A-50

PG5-24, PG5-25, PG5-26,
PG5-27, PG5-28

G2B-8

PG5-45, PG5-46

PG1B-23

PG1A-3

PG2A-50

PG2B-16

G1C-2

PG2A-9

PSS14-9

PG8-5, PG3-3, PG6-4
PG1B-29

PG1B-20

PG5-12

PG2A-55

G5-1, SS9-3

PG1B-19

PG1A-51, PG1A-52, PG1B-27,

PARK Jae Ho
PARK Jae Woo
PARK Jeeyeon
PARK Jeong Hwa
PARK ji Hong
PARK Ji Yeon
PARK Jin Wan
PARK Jin-Seong
PARK Jong Chel
PARK Joonhyeok
PARK Junyong
PARK Jun-Young
PARK Keemin
PARK Kwan Hyun
PARK Kwangho
PARK Minhyuk
PARK Sangbaek
PARK Sangwoo
PARK Se Young
PARK Sei-Woong
PARK Seong-Dae
PARK Seulyoung
PARK Seung-Youn
PARK Sun Jae
PARK Sung Hyun
PARK Sun-Young
PARK Taegyun
PARK WoonYong
PARK YoonTae
PEDDIGARI Mahesh
PESTARIA Sinaga
PHAM Thuy Linh

PHUNG Nhat-Minh
PURBIA Rahul
PYUN Jae-Chul

QIAN ZHENG
RABE Karin M.
RAHIDUL Hasan
RAJPOOT Shalini
RASHEED Mamoon Ur
RIM You Seung
ROH Jongwook
RYU Huije

RYU Jeongjae
RYU Myeungwoo
S.V.N.Pammi
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PG2A-63, PG2B-24
PG3-38

PG1B-1, PG2A-10, PSS17-4
PG5-16

G2A5

PG8-16, PG8-17

SS2A5

G2A5

PG3-40

PG2A-53

PG3-3

PG4-6

PSS17-16

PG3-3

PG1B-3

PSS17-16

PGI1A-18

PSS22-4, PSS22-5, PSS22-2
PG6-4

SS12-B-2

G1D-10

PSS6-2

PG2A-43

GI1C-11

PG1A-62

PG1B-23

PG8-10

GIC-5

PG2A-12, PG2A-10, PSS17-4
PG2A-12, PG2A-10, PSS17-4
SS9-1

PG4-55

G1B-1, G1B-5, PG1B-20,
PG1B-25, PSS9-2
PG8-10

S518-9

PG5-24, PG5-25, PG5-26,
PG5-27, PG5-28

PG4-34

SS12-B-2

PG4-75

SS2B-8

PG1A-24

PG1A-20

PG4-38

PG4-47

G2B-3

PG3-3

G1D-7
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SANGHADASA Mohan G1B-7 SUN Jeong-Yun G1C-2
SAQIB Muhammad PSS17-16 SUN Seho PG6-4
SEO Dong chul PSS14-9 SUNG Daekyung PG5-39, PG5-47
SEO Han Gil G2A-4 SUNG Jeong Soo PG5-26
SEO Han Gil PG2A-70 SUNG WooJdun PG1A-28
SEO Inseok PG2A-11, PG2A-6 SUNG Yeon Soo SS9-3, G5-1
SEO Jongsu G2B-8 SURENDRAN Subramani  PG2A-60
SEO Sehun PG2A-29 SWATHI IPPILI G1A-4
SEO Young-Soo G1D-4 Taehee-kim PG1A-51, PG1A-52, PG1B-27
SEONG Hanwool PG1A-19 TAK Woo-Seong PG4-37
SEONG-JUN Kim PG4-34 TANIGUCHI Takashi PG4-47
SHARMA Vivek Vishal SS18-9 TANIGUCHI Takashi SS16-1
SHEERAZ Muhammad  PG1A-24 THANH Tran Thi Gb5-1, SS9-3
SHIM Wooyoung PSS14-3, PSS14-9 THOMAS Alphi Maria G1A-5
SHIM Wooyoung PSS14-5 Tihitnaw G6-7
SHIM WooYoung PSS14-6 TRAN Huu Ha PG2B-8
SHIN Byungha PG2B-3 TRAN Thi Huyen Tran PG1B-20
SHIN Donghyueop PG8-6 TRAN Thi Lan PG1B-25
SHIN Dongjae PG2B-40 TRAN Thi Ngoc Tran PG1B-20
SHIN Dong-Sik PG5-16 TRAN Thinh N. PG4-68
SHIN Hamin PG1B-10 TRAN Tran Thi Huyen PG1B-25
SHIN HO YONG PG8-5 TRAN Viet Dung SS12B-1
SHIN Hosung G1B-3 TUAN Lai Quang SS23-5
SHIN Hyosoon SS3-5 UWIRAGIYE Eugenie G1B-5
SHIN Hyunjung PSS22-2 VIDYASAGAR Devthade PG4-25
SHIN Jae Rok PG3-38 VU Thi Thanh Huong PG1A-49
SHIN Jonghwan G5-12 WANG Gunuk SS7-2
SHIN Ka Yoon PG1A-7, PG1B-32 WANG Sung Eun PG2B-2
SHIN Yoon Cheol PG1B-34 WANG Yue PG1A-51, PG1A-52, PG1B-27
SHIN Young-Han PG1A-24 WANG Zeli PG1B-22
SHIN Yun-Ji PG8-10 WATANABE Kenji PG4-47 , SS16-1
SIM Uk PG2A-60 WENJI JIN PG4-56
SIM Woo Hyeong PG4-75 WON Jong Ho PG4-39
SIM Woohyeong PG4-49 WON Yoochan G5-12
SINAGA PESTARIA PG4-57 WOO Jiseob PG5-47
SINGH Chabungbam Akendra  PG1A-51, PG1A-52, PG1B-27 WOO Jong-Un Gi1C-4
SIYAR Muhammad PG3-5 WOO Sang-Kuk SS21-2
SON Ji-Won PSS22-4 , PG2B-16 WOON Cho Sung PG1B-24
SON Young-Woo PG4-47 WOOYOUNG Lee PG4-34, PG4-50
SONG Dowon PG3-3 XIAOYAN JIN PG4-1
SONG In-Hyuck SS2A-8 XU Jingwei SS16-1
SONG Jaesun PG2A-29 YANG Hyunseung PG4-7, PSS6-2
SONG Lu PG4-41 YANG Jiwoong PG2A-29
SONG Myeongseop PG1A-18 YANG Sang Mo SS12-B-3
SONG Sun-Ju PG2B-37, PG2A-82, PG2A-81 YANG Sung-Eun PG2A-50
SONG Tae Kwon G1A-2, G5-1, SS9-3 YANG Yejin PG4-11
SONG Taesup PG6-4, PG3-3 YEO Donghun SS3-5
SONG TaeYeong PG1A-28 YERYEONG Jang PG4-50
SUMIN Kim PG4-50 YIM Kanghoon PG8-6
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YOO Dongsun
YOO Dongsun
YOO Jae Young
YOO Sang-Im
YOON Dang-Hyok
YOON Gyeonghui
YOON Ji-Wook
YOON Jung Ho
YOON Kyung-Joong
YOON Myung-Han
YOON Seonhye
YOON Sungho
YOUN Yong
Youngchae

YU Sohyeon

YU Woo Jong
YUN Jeongcheol
YUN Seokjung
YUN Tae Gyeong

YUN Yejin

YUN Yejin

YUN Yeonghun

YUN Young Soo
ZANDE Arend van der
ZHIQUAN SONG
ZHIQUAN SONG
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PG8-7

PG2A-8

Gi1C-11

SS19-6

PG6-4
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PG2A-50
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PG4-35
PG2A-44
PG8-8, G8-4
G8-4

PG5-39
PG1A-3, PG1A-49
PG4-25

G2B-3

PG5-24, PG5-25, PG5-26,
PG5-27, PG5-28
SS17-4
PG2A-82
PG4-25
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SS16-1
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From Eye to Insight Jeica

MICROSYSTEMS
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EM TXP (Target Surfacing Polishing System)
For Sawing, Grinding, Polishing
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EM TIC 3X (Triple lon Beam Milling System)
For Cross section and flat milling
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EM ACE coater (Automated Coating Equipment)

For conductive layer coating with metal and/or carbon
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Aluminum Hydroxide & Alumina
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Battery Materials
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The future of Materials
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Global Leader of Cosmetic Materials - CHEMLAND
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