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Fabrication Methods of Porous Ceramics and
Their Applications in Advanced Engineering
— Large Flat Precision Plate for Flat Display
Industries

Koji MATSUMARU, Kozo ISHIZAKI

Nagaoka University of Technology

Scalable and Viable Paths to Printed (or
Flexible) Electronics
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EM E&‘! (A study of Electrical Characteristics

of NMOS device with different sidewall angles
of poly—silicon gate using MEDICI and SUPREM4)
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etching method)

AT, HAAY, oldYg, W4T+ A :
ANt A L&A T ~EFF AT A LA
387

AFMZ 0|2
Wy, FA
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Photoluminescence analysis of patterned light
emitting diode structure
FeF w4, By, ol

U L U Bl R

=2 InGaZnO AMEHS Hiat ERMXIAES| e SHEk}
g% My
CEE:

SEHI 2N (15:10 ~ 16:25)
ZHE: ASHE(eH=2L))

A—7  Atomic Layer Deposition of TaC gate electrode
with TBTDET
2713), ol A%
TgFAHsta a3t

A—8 High Quality Nickel Atomic Layer Deposition
for Nanoscale Contact Applications
Woo-Hee Kim, Han-Bo-Ram Lee, Kwang Heo*,
Seunghun Hong*, Hyungjun Kim
Department of Materials Science and Engineering,
POSTECH (Pohang University of Science and
Technology); *Department of Physics and Astronomy,
Seoul National University
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A, A4, AFE, AT A9
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Effects of the buffer layer annealing and post
annealing temperature on the structural and
optical properties of ZnO nanorods grown by
a hydrothermal synthesis

A3, 538, olAY, HF3, uFd*, gl
FAE* Han Qi Fei

DAt A 2R F8) *AA gt Y
e

Il B wEs|= (58 21Y(=))

HMXIx| 21 (12:30 ~ 14:00)
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Bi(Me)0s:2| X|&t0f| M2 (1—x)PbZrOs—xPbTiOs3
Mzl iz ol UHEN LU Fa|lRE H9

o] A%, o|W3} AL,
A 3tw Ay ez}

O|AMSIE|ENS(TiO2) 2| AnataseAof M= 7tAZH
S 549 I

Luminous Characteristics of Transparent Field
Emitters Produced by Using Ultra—thin Films
of Single Walled Carbon Nanotubes

Eunsoo Jang, Jeungchoon Goak, Hansung Lee,
Seungho Lee, Naesung Lee

Faculty of Nanotechnology and Advanced Materials
Engineering, Sejong University

Fabrication of Transparent Heat—element
using Single— Walled Carbon Nanotubes
A¥, Nguyen Van Quy, o, A5, A=A
Sad s

Characteristics of Transparent Conductive
Films of Single—Walled Carbon Nanotubes
with Treatment of Surfactants and Nitric Acid
2T, FAE, °lFE, oA
AFN S L) T3

A
(=}

N

HHEXZ|S EALI-EH FHAZO| FAHE
ol O|Xl= xH EX{2|of| 2t A7
ME, A3 338 299
FANSE ARFAG AL2A AT <A
st A w3 ARA A5

1]
Am

(MA2)=HZA (14:00 ~ 14:30)

E: H271(8HE )

Surface assisted growth of CNTs and its
applications

A4 ¢

Fro| ~E AzA| T

XL 2 (14:40 ~ 15:55)

HE: ATH (T HC)

Structural and piezoelectric properties of
lead—free (1—X)(Nao_5 Ko_5)Nb03—XBa(Tio_9,Sno_1)03
ceramics

A, WA L, G F o), wF
_"3‘_**

s, 247)Eq; st =274

HIE A (1-x)(Bio sKo.5) TiOs—xBiFeOs AM|2tale|

Aspect ratio enhancement of ZnO nanowires
using silicon microcavity

J. P. Kar, S. N. Das, J. H. Choi, Y. A. Lee*, T. Y.
Lee*, J. M. Myoung**

Information and Electronic Materials Research Laboratory,
Department of Materials Science and Engineering,
Yonsei University; *Nanobio Fusion Device Laboratory,
Department of Electrical and Electronic Engineering,
Yonsei University; **Information and Electronic Materials
Research Laboratory, Department of Materials Science
and Engineering

Effect of annealing atmosphere on the
properties of chemically deposited Ag2S thin
films

S. M. Pawar, S. W. Shin, C. D. Lokhande*, J.H. Kim
Department of Materials Science and Engineering,
Chonnam National University; *Thin Film Physics
Laboratory, Department of Physics, Shivaji University

Growth and Characterization of Vertically
Aligned ZnO nanowires with different Surface
morphology

S. N. Das, J. H. Choi, J. P. Kar, J. M. Myoung
Information and Electronic Materials Research Laboratory,
Department of Material Science and Engineering,
Yonsei University
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-4 ZnO Nanostructures for Photovoltaic
Applications
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(F=M=)=HZ (12:30 ~ 13:00)
Ztah SEN(MSAtHE)
-5 Ultra—fine Grained Aluminum Alloy Sheets

fabricated by Roll Bonding Process
23 %, Nobuhiro Tsuji*
A ArdTL

FI7AL TR

FEMEI (13:00 ~ 14:30)
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; *Osaka University
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LA, w3
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HANHS AH
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C—4 High Power Diode LaserZ 0|25t 2= 9|
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C—6 EtAQ} ZA StafF HE0| M2 type 347 AH|QIZ|
Aol mzdgris T
RIS, R, o8, Pl
Fopd st *F2AAY AT

C—7 The effect of pore—control on thermal shock
in porous nozzle for continuous casting
&%, 243, ZEF AT o3
A A ggs; * g Ftd 7R Vs
2472

C-8 ETdY0| gz MA|2E2| K87{S0 0Xl=
A5k
oo
oy, 24, A%
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C—9 Carbide change of Inconel 617 by Cold Rolling

and High Temperature Oxidation
ZgA, 93 F, A, HIE>
heFi st A=A T8 rgqd g A LA T

g (58 21(F))

(LM Z)=HZA (12:30 ~ 13:00)

0§
HE: ASAHEATA)

The Applications of the Duplex Stainless
Steel as Hyperthermia Materials

Young Kon Kim

Biomedical Engineering Inje University

Lt M ZH 21 (13:00 ~ 14:30)
A ASA(MEATL)

OIRA SXHAEE o] xRtHiH HEQL ZEl(bone
quality) & =2%(bone quantity) Oftzt0|E{2| 3
A

o] 2] %, Keita Kawahara, Takayoshi Nakano, 7 %¢1*,
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Materal properties of Porous BCP Scaffolds
depending on the process conditions
o)z, WA, Wd7]* 3, o|yH
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Reinforcement of Calcium Phosphate—Calcium
Sulfate Injectable Bone Substitute Using
Citric Acid and Hydroxypropyl—Methyl—Cellulose
Van Viet Thai, Min-Sung Kim*, Ho-Yeon Song**,
Byong-Taek Lee

Department of Biomedical Engineering and Materials,
Shool of Medicine, Soonchunhyang University;
*Soonchunhyang  University;  **Department  of
Microbiology, School of Medicine, Soonchunhyang
University

Mechanical properties, Biodegradability and
Biocompatibility of Coronary Bypass Artery
with PCL Layer and PLGA/Chitosan Mats Using
Electrospinning

Thi-Hiep Nguyen, Young-Ki Min*,
Ho-Yeon Song*, Byong-Taek Lee
Department of Biomedical Engineering and Materials
College of Medicine, Soonchunhyang University;
*Soonchunhyang University

Hun-Mo Yang*,

Lt 37(9f Al
XIXIM2f M=
47, Wei Jie*,
)\];S] 0**

QAN o]LF33}: *Institute of Biomaterials,
East China University of Science and Technology; **
QAN o438} BK2L Al =77

MEE 0|8t =
sy 7}
A s, oA fx, el

A9 HA2 AsdF+E: ESEEdF+1E
2XE M EXIE I8t Novel Perfusion
Bioreactor

AIAS, A, A, AAD, AEd, A4
o

—-.li‘

A et 0§37} BK21 Ag ek <A
o] &3} ~ARATL ﬁ-ri}%‘ﬁ?l*

40 ~ 15:10)
A &5 A(=AE)

Polyvalent Nanoparticle—oligonudleotide con—
jugates: Synthesis, Properties, and Biodiag—
nostic/Therapeutic Applications
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R Al
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A FEHR
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oE: SSsA(=dE)

Tissue and Immune Responses on Implanted
Nanostructured Biomaterials

Dongwoo Khang, Sang-Soo Kang*, Tae-hyun Nam**
Pioneer Research Center for Nano-morphic Biological
Energy Conversion and Storage & School of Nano and
Advanced Materials Engineering; *Department of
Anatomy & Neurobiology, School of Medicine,
Gyeongsang National University; **School of Nano
and Advanced Materials Engineering, Gyeongsang
National University
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High frequency and high power PECVDE O]
&3t thin film solar cell& microcrystalline Si

g
B A A%



L 2009¥E BER RN AL EYY D M3 MAR

E-6

(X E =) =LA

RF Sputter2 S5t Sir, C, ot Lf Alalz
xtaol Zaks Smt

XY, AEF, o194

P EEE R

SIEIE7|44HS 088 34 SalUHl Yot 5
X}

x4

W9, o9F, A, A%

e e U

BEI BAS 9B BAOL0| IHE HA U e
AyFxolo] 28

A%, A7, o4

Ma|E EHUEK|Sl $0 HHE 7ZE Yt A
SHtof ofet 2 SBITAO] HE
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A
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(14:40 ~ 15:10)
ZHEh ()

(== |
3IeIE HHER| Cu(inGa)Se2ttat EHUFX|Q| K|
ot EfYEU 28
AL AS9*, WAEE, dhelak, FPAE, 2

e

2 2 e T
PP £ATY; *AFAAFALTY

3 e

Ol{X| A 2N (15:10 ~ 16:25)
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—_

B APHZA)

Effect of FTO coated on stainless steel
bipolar plate for PEM fuel cells

R & AL, HER* o5
sl Ed 7Y, st

double
for

Electrochemical performance of
perovskite structured cathodes
intermediate temperature SOFCs
Seung Hwan Jo, P. Muralidharan, Do Kyung Kim
KAIST

viii

EvaporationH2 0|25t Z=0{ Tio.Htat M=
34, A3A, AF, A5A

AFAAstm A=A T3}

LICTiOp A sHerEat
384, A3A~
FZHE}7|EA LA T ReSEAT TR I, I
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EAESE | ¢ AEHO|E
(58 214(=) 12:30 ~ 17:00)
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e DU

P—1

p—2

P-3

Synthesis of silica nanowires by
thermal annealing

Jin-Bok Lee, Seong-Han Park, Joon-Ho Oh, Chel-Jong
Choi*, Tae-Yeon Seong

Department of Materials Science and Engineering,
Korea university; *Deparment of Semiconductor
Science & Technology, Semiconductor Physics Research
Center (SPRC), Chonbuk National University

rapid

Effect of a NiCo interlayer on the electrical
and structural properties of nickel silicides
Jin-Bok Lee, Bong-Jun Park*, Chel-Jong Choi**,
Tae-Yeon Seong

Department of Materials Science and Engineering,
Korea University; *Department of Nano-Semiconductor
Engineering, Korea University; **Deparment of
Semiconductor Science & Technology, Semiconductor
Physics Research Center(SPRC), Chonbuk National
University

Effect of Au Nanocrystals Concentration on
Nonvolatile Memory Characteristics for
Polymer Memory—cells.

Kyoung-Cheol Kwon, Hyun-Min Seung, Jong-Dae Lee,
Chang-Hwan Kim, Jea-gun Park

Division of Nanoscale Semiconductor Engineering and
Tera-hit Nonvolatile Memory Development Center,
Hanyang University.

CO gas sensors based on ZnO:Al/Au
composite thin films

Nguyen Le Hung, Eunseong Ahn, Seongyong Park,
Hoocheol Jung, Hyojin Kim, Dojin Kim

Department of Materials Science and Engineering,

Chungnam National University
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The transparent field emission device using
the SWNTs synthesized by vapor phase

growth method
Nguyen Van Quy, Z5%1, Nguyen Duc Hoa, A%

Fdea

Effect of Metal Nanocrystal Properties on
Small-molecule Nonvolatile Memory—cells
Sang-Yi Lee, Yool-Guk Kim*, Kwang-Hee Park*,
Woo-Sik Nam*, Sung-Ho Seo, Jea-Gun Park**
Division of Nanoscale Semiconductor Engineering,
Hanyang University; *Department of Electronics
Computer Engineering, Hanyang University;
**Department of Electronics and Communications
Engineering, Hanyang University

Electrical characterization of interface and
bulk traps in Metal—Oxide—Semiconductor
Field Effect Transistors with hafnium based
dielectric

Tea Wan Kim, Rino Choi, Tae Young Jang

Asto) et

Effect of pH in Colloidal Silica Slurry on
Polishing Rate Selectivity of Nitrogen—doped
GexSboTes to SiO2 in Chemical Mechanical
Polishing

Woong-Jun  Hwnag, Jong-Yung Cho, Hao Cui,
Jin-Hyung Park, Ungyu Paik*, Jea-Gun Park
Advanced  Semiconductor  Material &  Device
Development Center, Hanyang University; *Division of
Advanced Materials Science Engineering, Hanyang
University

oo
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Nano—scale Patterning by Imprint Lithography

P-13

P-14

P-15

P-16

P-20

P—21

AodA, AR, 5T, A E, WER

Using Ni stamp

A9A, 443 A9, 3
F3), A4, 454
QgAY s A A T3}

RF magnetron sputtering o2 S2lst ZnOH!
mo| °"i-|E| §jl_|.
AWE A4, AAR
SRR A2ATs *EA g BEA o
S RELE!

The preparation of ATO thin films by the bar
coating Bar TEIH0|2|St ATO EfEto| K=

71 k‘ x]

A o &}

RES L]

XA St
Hgl, 29| edge—effect
7‘11/‘5]6] _ﬂ_u]/ﬂ 711:!] 0* 71
T
QAR o

AR MIHEF7| Rlolof oI5t
EM Izlkl

o T+

}H 710:]15]* 7‘;;(]1,]_

NP ELE R EL RS

22 7Zn E}AS AIRE RF OIOHEZ 2[lEE
Au1E1EI Zn0Q| 2= 4l AtAHSH| mE F7|™
IEA‘IOI I:I:|_<2|.

]

’ v

Teeatm 24355

LI mD2leloZ QIME PEDOT:PSS Source/
Drain M2 0|83t {74t EWX|AE
AAE AT, 4

AARFATR

Investigation of effective contact resistance
of GIZO based thin film transistors

AEA, A, oA, s, wE
DELEREE E

Capacitance—Voltage  Characteristics  of
Metal— Polymer—Silicon (MPS) Capacitor
Device by Inkjet Printing of Ag Electrode

AYE, AL, &64, 84, old=

A o 3

Photoluminesence study of SiOxcoated GaN
nanowires
713:] °‘ 71_—_q_k] o] _?_
sk et

Mesfin Abayneh Kebede
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==

ATEZ W A FR2l0f 2J5t CulnSe;
pS|ES

254, 445, A
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A3, oY, FRBE
\d-q]sl-_u_
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Encapsulant0f| [H2 WL—CSP AZ[A 7
B4, 5S, A5, TFE, NED, AAE, 9
&7, AAA

AR 743 24

PIB(Particle—in—Binder)H2 0|&%t X—M H3
A HE Y AE EH Hu 2N
uh2 S &, o4, Adulx A&, G

QAN o) g2t} At o) w et

Polymer stampE 0|&%t 3D7ZX2| RT-NIL &

=3
AL, A, o1, o2, 53, A, A
<3, A+4

QB A 2T

Effect of seed layer annealing temperature
and Growth of ZnO nanorod by hydrothermal

method
Mol edol, A5, WRY, =T

Synthesis of IGO thin film by using solution
deposition method in low temperature
w271, gr5d* FAS, Chih-Hung Chang*

g st oA 79 Wsta

RF power®} 82t & 2 H3510)| 2 AZO &t
ojo| 4

AW7], 344, , oldld, HAw

P ELERES UL

2
=
ol

ZnO:AI-SWNT E28iH|Q| LUASIEIA JIA ZIX|
E M
—_ O
A, AEE, VA F, ML, 25 AEA A
=4

Fudsm Az T AR T

ZnO/MgZnO core/shell L= 0j|A 2| SFAME
ZnO band edge emission

A, WS AL, Hv)A, TR, Y
A e

Single wall carbon nanotube gas sensor for
NOXx

Hydrothermal Synthesis and Characterization
of Cadmium Telluride Nanowires

|44, P. Muralidharan, 2 =7

KAIST Al &7 338t}

P-32

P-33

P-34

P-35

P-36

P-37

P-38

P-39

P—40

o>
K
Ral
o

Effects of thickness of IGZO channel layer
on device performance in oxide TFTs
35, TR, AFF, o], ¢HA, T4 W
A5 Hn A, 237

RN A2
Fabraction and efficiency for n—CdS/p—
uGaSe, hetrojunction solar cell

43, ¥2E

zAgtR Adtd s £tz

3 ZA 0|2 FE s=0 2 Atoto|of 7|&=
f MOCVDE 0|25t GaN =T Mzt

olFd AWE, AAIZ* o|A A+ WFAl
st ALAFEe} <3 BU|E9 LED &
e, I AAH AT FAA a8 &)
Ahgd st

rx

0>

Point defect for CulnSe;
photoluminescience measurement
g, F2E

zAYetR A s £t

PIB(Particle In Binder) 29| HIOIH Z=F0f| ot
2 Hgl2(Mercuric lodide)7|dto] XM Z=Fx|
ZE M= 2 HEA Ed "ot

olgif, 4w, A&I*, FulA, Aulex A3
AA g etm o] &3t A gm o8

layers by

of
o
A

o

fon
of JOI

o
—

e
o
)
2\_:
Rl
2
B
N

XY XM2E St M2I3FLE MEE Ultra
Thin Si02 ®HEfatol E4gfdoi| et A+
Investigation of the properties of Ultra Thin
SiO2 dielectric prepared at low temperature
process by electron beam treatment

oA, AA* HAL*

QxR *SAN S HdLAFTE
ALDEHOoZ MZEIA|ZI ZnO Ef2to| RTA X2|0f| o}
g ®™I7|M EMdHst

A, ARE AE, 394

2

=z

v

-

wy
U e B s

0 ol

=}
B

P3HT FZA IEX} LH=2}0|0jS 0|85t B/
27| S| TFT AXte] S4 4

473, 247, A9, o, BAw

P ELEREC L



P-41

P—42

P-43

P-44

P—45

P-46

P—47

P-48

P-49

P-50

Sol-Gel 2 0|23t 1GZO Bjaf EMX|AE| HX
2 EN B

A, o) 4

PEE L P b s

RF AE{ZIS 0|28t Zn0:Sb HHato| Hxz|o
0 ZA¥-ga oM-E

AWS, AL, AAg* A, 5t
At A RAAANgFe; AR gn $4
A=A F =

Crystalline Cr203 thin films growth by using
RF magnetron sputtering at room temperature
A4E, oA, AES, o4, YRAH~ e

st A 2A FE R d g A A Fs}

=)
B

72Tt SAEE SLHE2Z MIZE CuZnSnSes
2ol EfYTX| Eoil DIxl= S
ABARE, A, FAE, FA)3, A

A7 ed T, *E A

o
, TAF

Polyimide 7|Zt& O|&%! Flexible CIGS Hat Ef
x| M=
A$A, $AZ, A, FA 3,

FFA 7 AT *F st

3

Bias stress stability of solution processed
zinc tin oxide thin film transistors

RAqu, A¥=E, $27, R

Az Yol sAsd A, *dAdN gz A4
Azt

Characterization of polycrystalline Si thin
films prepared with direct negative Si ion
beam deposition

RS A

A e HkaA)Edt

“i“
Co7} =Z=l ZnO-CNT =8| 2]
AZUXIEN A7

Photoconductor?} Binderd?| Blending0i| =
Digital x—ray Detector®| M7|XEM Hs}

Z7A4, AN+ A&3]x o744, f9A, FA3E
AAY T o)&F33): *QdA e o) 5 g A}t

©:

q)

CVDZ 0|88t Cu &% A| plasma FMXz|2 ¢!
st IxX EMO| Hlm BAM
A, HEA, o5

& Ao

o

ot

, OIEE HFE

oy

xi

P-51

P-52

P-53

P-54

P-55

P-56

P-57

P-58

P-59

The structural and electrical characteristics
of the dual—gate InGaZnO transistor

A Y, o, AP HAR

AA st A=A g <A o g A 4] 55

2 /LG Display LCD |32

Dependence of the Properties of
Hydrorhermally—grown ZnO on Precursor
Concentration

73], {FHE, o)AY, TFd*, A 5* oldnl*,
Han Qi Fei

QAT sy Fateh ARt e
ey

Point defect for CdGazSes Single Crystal Thin
Film by Hot Wall Epitaxy
3FE

Atz AdBe s Bt

Point defect for AgGaSe: single crystal thin
film by hot wall epitaxy

33T FIAA

zAYtR Adtd s £tz

Temperature dependence of
energy for CdGa2Se4 epilayers
3FE

At AdBe s £t}

photocurrent

Optical properties for ZnIinySes Thin Film
grown by Hot Wall Epitaxy

zAd stz AdBe s Bt}

tHaE St 271Hd CulnSe2 &2 did 7|+
St Z=29] of

ol
1

al,

oy

—_—

$7

22 ;::'
Fy o

-
A8

&

“i“
ST T8 M2 AM IS
Indium Oxide (AIO) Efaf EZHX|
B3 AEY, AXE, wiES

F337] EA(KAIST) A2AF
T4 (LOMC)

or
o

Aluminum

>

=

&
ol

3 FeAad

http://lwww.mrs-k.or.kr —‘—



L 2009¥E BER RN AL EYY D M3 MAR

M =

P-60

P—61

P-62

P-63

P—64

P-65

Temperature Dependent Properties of Spray
Deposted ITO Thin Films

AV. Moholkar, S.M. Pawar*, K.Y. Rajpure**, C.H.
Bhosale**, J.H. Kim***

Department of Physics, Gopal Krishna Gokhale College,
Kolhapur 416 0012, M.S., India; *Department of
Materials Science and Engineering, Chonnam National
University; **Electrochemical Materials Laboratory,
Department of Physics, Shivaji University; ***Department
of Materials Science and Engineering, Chonnam National
University, 300 Yongbong-Dong,Puk-Gu, Gwangju,
South Korea-500-757

Effect of Hollow Perlite on Dielectric Constant
and Hardness of Glass composites
Chungyong Lee, Joonsoo Kim*, Seongjin Hwang**,
Hyunsun Kim

School of Material Engineering, Inha University,
Incheon 402-751, Korea; *Korea Institute of Energy
and research, 102 Gajeong-ro, Yuseong-gu, Daejeon
305-343, Korea; **School of Materials Engineering,
Inha University, Incheon 402-751, Korea

Graphene synthesized by the Thermal and
Electrical Pulse Induced Evaporation

H.Y Park, HW Kim*, C.E Song, H.J Ji*, S.k Choi
Department of Science and engineering, KAIST;
*Department of science and engineering, KAIST

The growth mechanism of carbon nano
tubes fabricated by Thermoelectrical Pulse
Induced Evaporation

H.Y Park, HW Kim*, C.E Song*, H.J Ji, S.K Choi
Department of Science and engineering, KAIST;
*Department of science and engineering, KAIST

Series resistance reduction in large—area
organic solar cells by introducing metal grid
ITO electrode

Kwang-Hyuk Choi, Han-Ki Kim*, Do-Geun Kim**,
Jae-Wook Kang**

Kumoh National Institute of technology; *kyung Hee
University; **Korea Institute of Materials Science

Effect of the dopant on the properties of
ZnO thin films prepared by RF magnetron
sputtering system

Kyu Ung Sim, Seung Wook Shin, Doo Sun Cho, Jon

xii

P—-66

P-67

P-68

P-69

P-70

P-71

Ha Moon, Jin Hyeok Kim
Department of Material Science and Engineering,
Chonnam National University

A study on the thermo—mechanical
characteristics and reliability of Anisotropic
Conductive Films (ACFs) according to the
curing methods of epoxy resins

Man-seok Gil, Jeong-soo Kim*, Jae-han Kim**,
Kyoung-won Seo**, Do-yeon Jeong**

polymer science engineering, Chungnam National
University / ACF research institute, Telephus; *polymer
science engineering, Chungnam National University;
**ACF research institute, Telephus

Effect of mixing solvent and the oxidant on
the polymerization of 3,4—ethylenedioxythiophene
(EDOT)

Mohammad Amdad Ali, 23 %&, £3)4* o|A7}
Fult)eta A2 B *Fald gt A7) =9 A

37 7A€ (CMPS)

Modified co—precipitation synthesis of
spherical shape Ce doped YAG

Prabhakar Rai, Yeon-Tae Yu, Suraj Kumar Tripathy,
Nam-Hee Park, Jin-Nyeong Jo

Division of Metrials Engineering, Chonbuk National

University

Effect of ZnO buffer layer on the properties
of 4wt% Ga doped ZnO thin films on AI203
(0001) substrate at low growth temperature
250 °C

Seung Wook Shin, Kyu Ung Sim, Doo Sun Choi,
Jong-Ha Moon, Jin Hyeok Kim

Department of Materials Science and Engineering,
Chonnam National University

Large—area organic photovoltaic with Al
metal bus electrode

Sun-Young Park, Joo Hyun Kim, Do-Deun Kim*,
Jae-Wook Kang*
Pukyung National
Materials Science

University; *Korea Institute of

Synthesis and characterization of (Au/Pt)@
Sn0O2 nanocomposites

Suraj Kumar Tripathy, Yeon-Tae Yu*, Prabhakar Rai*,
Ji-Nyoung Jo*, Nam-Hee Park*

Division of Metrials Engeenering; *Division of Advanced
Materials Engineering, Chonbuk National University




P-72

P-73

P-74

P-75

P-76

P77

P-78

P-79

P-80

Fabrication of Ruthenium Oxide Nanoparticles
by A Solution Method

Yong-Kwang Kim, Sungho Choi, Beyong-Hwan Ryu,
Ha-Kyun Jung

Advanced Materials Division, Korea Research Institute
of Chemical Technology

Synthesis of BaMgAlO:Eu®*
Solution Combustion Method
Yong-Kwang Kim, Sungho Choi, Ha-Kyun Jung
Advanced Materials Division, Korea Research Institute
of Chemical Technology

phosphor by

Understanding Bonding Structure of Low K
Transparent Dielectric Using
Polyphenylcarbosilane

Yonghyeon Yu, Hyungsun Kim, Seongjin Hwang,
Hyunsang Jung, Younghee Kim*, Jeonghyeon Lee*
School of Materials Engineering, Inha University; *Korea
Institute of Ceramic Engineering and Technology

dtmof M2 ASSIEATS & WE EY
olsy, AR HF*
Ay slm kAT et Fa: <A LA

2 2= A &8}

Deposition of TiO2 by ECR—ALD for organic
substrate devices

295 A, EE, adFs

epelatm Al

A Z7dof WE E2/0[0|= 7[E ol =
M= Ag Y32 AH Hatof| ME TN

L 2]
% ol 7]eh,

nimi*ﬂ4ﬂﬂﬂ FATY
@%ﬂ&qqn

Effect of BaCu(B205) on sintering behavior
and dielectric properties of (SrLa)(TiAl)Os3

ceramics
A7%, A%,

P81

P-82

P-83

P-84

P-85

P—-86

P-87

P-88

P-89

xiii

A€, A4E, A9
FFoeA T hehaA AT
Sigotol Mxt W EN T

Deposition of SiO; thin films using atmospheric
pressure dielectric barrier discharge

27149, 3147

T ELERES

Enhanced low—field magnetoresistance in
(7-x)Lag 7Cao sMnOs/ x{(CuFe;04) composites
ZdF, Shalendra Kumar, A]-8%, o] 34, +EE
At

mjo

s

Silver O|AtHA THEH &4
Xe[of| 2ot A
71&1_‘9‘_ A, 3+A A

AR FATY

Dispersion of silica nanoparticle in polyester
varnish and fabrication of silica—polyester
nanocomposites for enamel wire coating

g

et 7E71E 7#H

A48, AL, ASEr, ANY, A5, 25

ﬂ**
AFem Fris
HEH A}

Effect of post deposition annealing on the
properties of ITO/Au/ITO films prepared on
glass substrate by reactive magnetron
sputtering

A4, AFL, AR L
‘6&%7871‘8:-? Ux3A
2 A F e

CW%MHNU%EEE o Fazistale M
HE o
A4, aﬂa ko)

tsdgtm A&AFTEE FAZA A TAEH
Deposition of Aluminum doped ZnO(AZO)

film on PEN (polyethylene naphthalate)
A4, oA§, AAF* FAE*

http://lwww.mrs-k.or.kr —‘—



L 2009¥E BER RN AL EYY D M3 MAR

P-90

P—91

P-92

P-93

P-95

P-97

P-98

2|s 0|2 MK o=y
7|stetd EdEt
AFA, AR, AALY, D23, FFA, F3A
**’ 7‘40_]'3:;‘]_***’ ‘{l'i—f_r“

733w i-Cube A<, IT&
AR A 9 WA, At s
b, IT§ iz A 2 AR, 733
W) 3ka PRC-NBECS; ***(F) 4t-&

23

Effect of Polypropylene Glycol on Silver—Tin
Elecrolytes as a Function of pH

AFA, HE AST AAS A4, FE4, 2
$4, oz, A4

RFHN et A28

LED EX|xi S&Z /¢ Sol-Gel Methacrylate
Hybrimere| & & & E4 24

RAESF, FH, S

KAIST

Effects of Saccharin Concentration on Deposit
Stress Behavior of Electrodeposited Ni—Co—Fe
Ternary Alloy Films

A%, FHA, HE 95T
RFBEm A2 T

AEA, A%A

Fabrication of Cu2ZnSnS4(CZTS) thin film Solar
cell by co—sputtering method.

Aol 28, FAS5* HAE XY
Addigta A &AFE; *go vz 7| ed T4

LBL B0l Of8t 7154 LH=QURt RIE
225, 953, Q6
283(A2e)71 %

Effect of substrate temperature in th TaN—Ag
thin film resistor.

AHA, de W E AAS,
WA, el A5

AEad st A 2R3

o| 33, AFA, F

UV—Nano Imprint LithographyZE 0|&%t Nano
Pattern ArrayX|Zt

A%, B4, o134, FHA, A9d, 479,
+4, AAA, AFA

AR et

Interfacial investigation of Sn—Pb soldering
on the copper ribbon
AYF, A8, AAT, o2 AL AR

Xiv

P-99

P-100

P—101

P-102

P-103

P-104

P-105

P-106

P-107

i A L e RUR S ot e S A B )
Structural properties of ceramic—coated NdFeB
magnets using E—beam and thermal annealing
methods

AYHF, A3, AT, ARG, ST E oA,

FHYs
T3 ARG 2AFE G AdAEd
74

Electron beam irradiation effect on dielectric

properties of Cu/SiO2/p—Si (MOS) structure
A3, AFEE ALY

Ty U

FFUAG A7

Two—step AZ
Ao XHEEH

o

Photoluminescence of MgO—coated
BaMgAhoOnOZEu2+ phosphors using atomic
layer deposition

A3, ANF, FAT, A5

Fe g etm JuheiA T

Influence of Pd layer thickness and reflow
times on formation of Sn—Ag solder interfacial
Cu—Sn based IMC
HAE, wel s, AA4,
WA, A543
A=

o) 2 AEA DA

" o y |1 H

g
[
N

ofo|32 S3E1 SnO, LI=2t0|01E 0|&¢t
B ZXIE 7t& MM Xz

|

EEY, wEA 2o 2P, weAlr, o)l
:'.‘IL**

FFFFdste, ARNEEA LY, AARLFALY;
g o 8k

LAY YVOEW® SRl 2zwsto| w2
HIOFE A

2O/ o

zoul, 45, Fah
FF3eATY oA 7

MgF. ZE0 o5t LI AHY YVOLEL® S|

¢

o

of ZIZ ROl Of7IBfolMSl W S A
Egul, Y5, ST

FF3eATY oA 7

BaO-Y203 AMSHE| XAY S| Wy SN
e A4 SR AT



P-108

P-109

P-110

P—111

P-112

P-113

P-114

P-115

FFHAATY SeheA) AT *zeAHeta 3}
st
MATTh 245t LYOZEL &M STl L
=y

e HAE TR AT
FFARAT oA AP
st

F71&2HdE PEDOT:PSS
2A|S 1ZO/Ag/1Z0 FH=29|

— 1

5N NS
=S
od=

1T 0X
ofo
1
oy
e
N

1

ol
lo_\u‘
o
kI

o] 24 o] A 233}

AT

AT HOR HAS BUAE 8714
A IE TO—-Ag-IT O 1

%), e}, o

% 0l QJIHH
I
m|n rulm

ofo
X

FJ oY, Y
Lo of
)
2%

R

520l 2 Sn—Ag—-Cu| &
ot=d EMTUL

M EEAIRIS] SE8ETL

AFA, HALr, A23
_l *k @Aa]j}_*** olaF
7t el A58 i-Cube AHi, ITS
A=A A4 3 Wgie; ~3 3 st Brdstety
g3, 1T AlvA] A3 3 dgAe; =33 g
PRC-NBECS; ***(F) 4%

S, B

ol

k

Comparative study on electrical, optical,
structural properties of Ga:ZnO/Ag/Ga:ZnO
and Al:ZnO/Ag/Al:ZnO multilayer electrodes
for hetrojunction organic solar cells

ME Ao} wHEA, HAx FAS, 2]

A etn xZy oA s gty *F e TA s
2 AGeaA g A RdTE

Characterization of Multiferroic BiFeO3 Thin

Films Fabricated by Aerosol Deposition
"“73}—?— s> el AT AYL

Az A2 T} A 2AdFE 7)) 5A
AT+1H
Build—up PCB 7|Zt M=E It 72| HZo| H

d H E8E%

XV

P-116

P-117

P-118

P-119

P—-120

P—121

P—122

P—123

AFH, ol AFI

ARE, AT, AAET

79, ole g+

Electrical transport properties and
magnetoresistance of (La0.7 Sr0.3 MnO3)1—
x/(CuFe204)x composites

A&, Shalendra Kumar, 245, AZE, o3,

?‘\_T_‘

EREL

HUSEYA! HIAIEE nEuL KAME(bY)
ITO 88t XAt o SN

SRS, A, e, AR, o) EFrr

(FrASLE Y RATL s 2o
Felo| ekl A, ++7 ) Hebe) 2Fd oA =

LA AF4&

IR Y3 =ZRES 0|8% SHI3H
£ gioh EMX|AE HE

oot AR, e, 2], AN, 73249, =
AE 25, T2

AA et & iZH#EM *A AR LCDEZ
B23axzo| SAlof| M2 PZT-Si Rubber &A=
Aol 2271S

AEH, A&7, olFH*, FAEI*

ghiteha A &) 8L +(F) 9] ol =9

The effects of coupling agent on the mechanical
properties of PZT-Si rubber piezoelectric
composites

&7

shio) ey A LA TS *(F)F o £

(o) Juw K>3
oo

OLED TiON/meral/TiON Hfof 7Hgr
FES, Add

A M) e

A7 | =EHEHEX RS o|&st poly(3,4—
ethylenedioxythiophene) (PEDOT)2| MEHZXO|
Z=zta 0|2 0|&t (4—vinyl phenol) (PVP) &

7| HHS EMX|AE HME

oF71d, 1€ &, Mohammad Amdad Ali, £3]4]*, o]
ANz}

Sl e A&AFER; g stz A7) E2HF

37 7A€ (CMPS)

Thermal Stability of Epoxy—Hybrimer Based
on Sol-Gel Derived Oligosiloxane for LED
Encapsulation
F5A, AES, WY
KAIST Al A=A 33z}

http://lwww.mrs-k.or.kr —‘—



L 2009¥E BER RN AL EYY D M3 MAR

P-124

P—125

P-126

P—127

P-128

P-129

P-130

P—131

P-132

P—-133

2222

oo= BI-

XKR™E TFT Passivation Layer 2|5t
Fluorinated Methacrylate hybrimer2| H|=
A E AR E, FHE, WS

KAIST

Fabrication and Characterization of SnS; thin
films deposited on soda—lime glass using
sputtering method

283, Ao}, £F3} FAY
Aot A2 TR
A

ZTO 7|9t et
Bl Cu ™=
3, AE=E, 3L
At A& Fstt

=N

S&E S (metallo—thermic reduction)d]| 2|
ot LeE 2Y M=x

A4, oldn]|, Ay A+
g7z 9d 74

AASLE
295583

S A M i 2 e s

7

FABRICATION OF STAMP FOR NANOIMPRINT
PROCESS USING NANOSPHERE LITHOGRAPHY
R A3, olRY, TR, AeA, o132

A d &

Dielectric and piezoelectric properties of 0.94
(Bio.sNao 5)TiOs—0.06BaTiO3 lead—free ceramics
ol o] AAF, £FE, A I I
e

A9 m At Feta) ~Fdd g

3}, =R em a5t
CHEN znO Hatol L 71X HoiS S8t 5%
E S

o, RAEx, Jejelx, FEI, PLA

2 e, A )]
&9, Ao

ARt MBS 95t MIIE HHY 917 (Electrical

alignment study for nanodevice)
oulA, HXY, EAF, ol g, HAW
AA etz A LA

Micro—via Formation by Using Photosensitive
Dielectric in Embedded Active Device
o]F<, oA, A, Id5F, A

AR

DC magnetron sputterings 0|25t S=I5H P
doped ZnO 7|Eto| 2ot EZHX|AECS| E4 A
ZnO 7[dte| diat ESHX|AEQS| E4 H|w

XVi

P-134

P-135

P-136

P—137

P-138

P-139

P-140

P-141

P-142

HERY
o|A|, w7, AAY, v

ghok] A2 383

FE-SEMZ2 O|&%t CItst 24 Bt

o] gu], fA4

7| 2R PAFD EHANE

RuO2 Lt X}l £~ St 2 XMI|X EM 2
Et

olful, AYR 7|4, o|A& AAA, FHE, o
gt

gh=3tsld 7

ZSHE 0|25t Au L Pd LE-QXF &M

o] &4, HA$, zhangjin*, BHAld, 734>

/}1_1.:1]]5'—%1‘:‘ .

gahy; *alstjatn A2

A

R Rl i R Al
S

sk, #(F)ol 2019

N
o
3
i
40
rol
2]
(@]
0

R
Il
I
A
ol
i
10

E Fx0| mZE Sn—Ag-CuZ 294 &0
Ho| 7|AH E4Hs}
gy, gAY, kAl

A 7Y A=A F7F BE
Adgtz 53t}

o3l o
odt
2
2

*

b
4z

<
o

A Lie S8 Mzof TLt=AL
2718, A2

FEAagtt

|2 19
o2 |
£ |l

L

gt

Salted—sol—gel®H=S 0|&8t XA
YAG:Ce® Sx|o| &t
AQA, 7ATA*, FHE*,
F o, G A s
dRdetn AN EATL; *Eet ~z
Ao 3Fsz; o hahshol s s b sz e
e s

O|==! nano

AR e r*, o] G, A

SElfe) EtALI-SH 20| Zalx0t 0|2 EA &
1}

RFR, YT, A2

AR ATt

F4718 9| EtALIEHO| SIS A



P—144

P-145

P-146

P—147

P-148

P—149

P-150

P-151

P—152

P-153

leHap EtALI-EHO| R7|AMRIAD =X
, N. Olofsson*, E.E.B. Campbell**
7c}°1tﬂﬁ}i’_ X 2= 387} *Gothenburgh University,

Sweden; **Edinburgh University, UK

Amorphous indium zinc tin oxide electrode
grown by linear facing target sputtering for
organic solar cells

nglo]. g]sﬂ-@.* 71-;;“3,.** 71'5‘]-7]
FEEEERES S RE LR S
2 oA R T

Fo et

ZnSe—T0{/TiO—&l LI=2t0|0] £X2°| PL EN
2 o|zn

Z]%‘—l LZ]I/]-1 7\:181:]_7—1
shlatm AR TR

HI7I2sHES 0l8¢et Mg Ag¥A MZA| 25,
=], A, HY Soll IE Y3 Ed Fot
AR, AFH, FE3

L= HIERS 7

MIA
A%, olE, FPE, Zhangjin, B, 3134
At A H%’*?'E‘Hﬂ-

Patterning of SU—8 photoresist by UV Imprint

Xvii

P—154

P-155

Bl A 2ms

process.

AA, AP AR, 1R AFA%, olF
xR, AR

AFRN SR A2 T4, A TRy

AGd(PO3)4:Tb3+ (A=Na+, Li+, K+) A Szt
Mol =AM X3 ol EN

A4, @3}:’—;" FA =, s3I
F2sjsta 79 Ao etn shakst
Sol-Gel methodE 0|28t Zn2Si04:Mn2+
Mol &t

AR, A, A=, s
F23std 7 A stz st

4

ogl
o

12 (58 222(7))

HEZ= X X =M (09:00 ~ 11:00)

A-12

A-13

A-14

A-15

A-16

Sang-Joon Park, Heung-Soon Lee,

A8,

& dEE(ZEg30)
SiGe Nanostructure Fabrication Using
Selective Epitaxial Growth and Self—Assembled
Nanotemplates

In Chan Hwang,
Jong-Yeog Son, Hyungjun Kim

Department of Materials Science and Engineering,
POSTECH (Pohang University of Science and
Technology)

gold 77| SHME 018
O L= UREH| A

St Lt Trench Ol A]

2oHTX 7|H9| Zinc Oxide HX|AE Q|
ME A EY got

g AHE AEY, S

FFA7| EA(KAIST) A2AFTS BRI g

T4 (LOMC)

PR M LY
o ojXl= Bt
e, oleEr, AT, FH A
;g** 715’.0**

T vl o3 s

& 42 71A7L olm MIFE

1]
_l','-_'

[H
E'_
lll L]
2
)
rol
()
o)
>
72
|'|I
00
0x

http://lwww.mrs-k.or.kr —‘—



L 2009¥E BIREY A2 LEYY

A-17

Il B

CIGS EfYUMX| EHXTH| pastedd H+
g 2 okAlA, EAlE, A5, &AE
oz 7| Ed Y, *I g n Al LA TR

HE:E (58 222(7))

= A= IV (09:00 ~ 11:00)
I Bt T (B S)
A8 TSIS 7 WHClo|RCo| YREEE FHS 9
B Lialnele it 33

A-19

A-20

A-21

A-22

II C g

olAd, BAA,

Growth behavior on initial layer of ZnO:P
layers grown by magnetron sputtering with
controlled by O partial pressure

Aol AP, MAds, AEF =HT

A ddo gt

Study of passivation layers for the indium
antimonide photodetector
FAA, &AF

AL ARTHYE

Novel Activation by Electrochemical Poten—
tiostatic Method

o3, o|F7], AEYx, AR, P
Aot A F el N AF)

MEAN CHEE ME S 01&8 MgZnO Li=2t0]

ofol A=xH o SENE

ut
o
AR, THY, Aol HHY, M5, =34

Bt A 2A 2o

5% (58 229()

HMXXH 20 (09:00 ~ 11:00)

Z%: ol A (BHECH)

Cu-Zn g2 HZSE2 0|88t Sn—-Ag—Cu &4
Hetsol Lt 54 A2l A AR

Rgul, A9

ghofuj) gk

=1

[ R ]

HAE, WA, =99
i

U All63] Aax]

B—-14

o>
K
Ral
o

Microstructure and electrical properties of
high power laser thermal annealing on inkjet
printed Ag films

Yo Han Yoon, Seol-Min Yi, Jung-Ryoul Yim, Ji-Hoon
Lee, Young-Chang Joo

Seoul National University

Hole pattern M0 2 2£/PET sheet2| QI
A A| MEtHS)

Az AU, =99

war st A 235}

Deep RIEE 0|&3t0{ A%t 010|222 =& LHoi|
M FAHQ HS0l| Chet AFE AlE20l8 24
AE, 93, A5, gFEA*, HEF o)A
FreFsta; <A st

Surface Analysis of Fluorine—Plasma Etched
Y—=Si—Al—0O—N Oxynitride Glasses

Jungki Lee, Seongjin Hwang, Sungmin Lee*,
Hyungsun Kim

School of Material Engineering, Inha University,

Incheon 402-751, Korea; *Korea Institute of Ceramic
Engineering and Technology, Icheon-si, Gyeonggi-do,
467-843, Korea

ofo|2 =50 A

Bygieel A

97, AT, AFP, P, ol

R LER FELELE SRS RER R
FoR

£ 2B 0, Z2AX0IS 0|83 ofa T B2
FhU0E9] Azt B Hlm

BEE, oY, =34, HARE =, oA
AA N A28 Fds
Il D 2=sz (5% 229(2))
(L= MA M =2)=HZ (09:00 ~ 09:30)
EPé*. A (S ZHI A L)

-8

Fabrication of Functional Nanomaterials by

Peptide Self—Assembly
) B R%)

B I S = §

=387 &4 (KAIST)




Lt = MR xH 20 (09:30 ~ 11:00)

ZI&: st Z(SZHALDR)

A7\ ER SRS 018 YREel 4y
HBI0| BR0|HAZ Rz 25t AT

rJr; *(F)SD

o] M2 MEZLAZEEO| $A LA
3t

ZA, A2, Qiwu Zhang*, Fumio Saito*
(A)EEE 2x313; *IMRAM of Tohoku University

AHIIO|O{ 7|EH0f| sub—microng MEHES 2|5t
Lt =ZIE 2|AT2 0] 35

a3y, WwAA, F25, o3

Wtz A 3A)F8

Lt (Z2IE 2laT2in) 7|es 0|8 &8 H
= =2 ’il’é* Lt e 9y 7ls
714, &7, o3

EERLE]

glo|x 7hd 2|ATein|E olEst 2R+ L T
B 4 U SUBNHS 0183 Zn0 Ui TIS
2xt2 Bravais Xt XM=
A28, A%, AR ok, EF e

Agiate AxATHE AAduSE AsA F
By o e

Hydrogen sensing of Nano thin film and
Nanowire structured cupric oxide deposited
on SWNTs substrate: A comparison

Nguyen Duc Hoa, NguyenVanQuy, £%&, Li Wei,
e EARSE

e st

ofy

Bl E 2ms|a 58 229()
ol X|&tA X 2 (09:00 ~ 11:00)

E-11

ZHEh ghas (SR X 7| E )
TiO»/Carbon felte| ZX7| st&tdr=0] 2
Z220|E 0|2 HH
7110 u]‘d%‘j* l:g:,q** o];(-]%*
ﬂ%ﬂ“ﬂ 474, 2tz A7) AAA 935
3, gy edFY; g Ar|Az
AgFe

9

L

Xix

http://lwww.mrs-k.or.kr —‘—

E-12 Z™ miEd 7|&S 0|8¢f Tio, Lt mE Y
74, 714, °]d
st

E-13 77|20 ofsf MxE FaL=Leol 27|
£E HAZ 57
olz, WA, 9AE, ol FAY, AF

BEABIEA TR P E

I SE HiEZIE o] 712 T=29| oHX|
& Hlw

°J“:,'l:r_]L*, 71/\ )\]** 0]*]%*

s 45‘713-4—? , st AApA7)FE
g EA T cned st A1 3

i
]
Ul

JZ Jlor fon
ot U |

T A GG, g, TAR e Fg e
RSt sHtE et (F); (FAR 7]
L gAY S oo A st 203
s, ooen(F) AR 76T

L=
Pr

05 my X
= 2 Mo

ZEAEYE Il : AFHlO|E
(5¥ 222(x) 09:00 ~ 12:00)
g HHS(HXICH)

TEME

P—156 High—temperature Oxidation of oxynitrided Ti
alloys in air,
ChenLi, Sang-Hwan Bak, Dong-Bok Lee
School of Advanced Materials Science & Engineering,
Sungkyunkwan University, Korea

P—157 Effect of manganese addition on the adhesive
wear resistance of Fe—Cr—C—Mn austenitic
alloy
Ji Hui Kim, Seon Jin Kim
Division of Materials Science and Engineering, Hanyang
University

P—158 Effect of ZnO on physical and optical
properties of bismuth borate glasses
Nam Jin Kim, Young Hoon La, Sang Hyeok Im, Bong
Ki Ryu
Division of Materials Science and Engineering, Pusan
National University

P—159 Characterization  of High  temperature



L 2009¥E BER RN AL EYY D M3 MAR

P-160

P-161

P-162

P-163

P—164

P-165

P-166

P-167

P-168

Mechanical properties of CVD—SiC Coating
layer for Nuclear fuel particle

Park, Kwi-ll, Lee, Hyeon-Keun, Kim, Do Kyung
KAIST

Cyclic oxidation behavior of Ti—48Al—2Mn—
2Nb—(0~1%)W alloys between 800 and
1000°C in air.

Sang-Hwan Bak, Dong-Bok Lee

School of Advanced Materials Science & Engineering,
Sungkyunkwan University, Korea

Oxidation Behavior of Hf—based Ultra High
Temperature Ceramics Fabricated by Reactive
Hot Pressing

Seung Jun, Lee, Do-Kyung, Kim

MSE, KAIST

Effect of Bi»O3z on Structure and Properties of
Zinc Bismuth Phosphate Glass

Young Hoon Na, Bong Ki Ryu, Nam Jin Kim, Sang
Hyeok Im

Division of Materials Science and Engineering, Pusan
National University

Lol AESY, o EY, &
ba ARFet st

k3
3}
et 5717140

ABO61EIZ2| DIM==at 7|AIX E4of o|Xl=
Sc, Zr, Misch metal 27} & Ex|2|o| Hsk
A9 E =

A5t FAdE A2A T,

AE]

TH7led

-

43t NiA| =UHE

XX

P—169

P-170

P—171

P-172

P-173

P—174

P-175

P-176

P—177

o>
K
Ral
o

A%, A
FRARLATY ZAAAGAY,
9 2AFARA YA

~@F AR

%
it
r;\g
3
£
2
4
r‘-‘\g
B
>
Ey
>
ot
>
i

*
%
it
2
2
£
2

AM5081Z0| HEI4 HE9t SN
497 A5E S, 2o, Hua

N
FEARTI A

I

The tribological properties of self—lubricating
Fe—Cr—C—Mn—Cu alloys

A, A

Fopdistm et Az Gt A

A 35

A7 EHA TIJEYERIE 0[&8t ZrO; L2
x|2s} ¥ (Densification of ZrO2 Nano Powder
by Magnetic Pulsed Compaction)

AES, TLA, o)A, oA I

FFA S A A A AA—E AT

SiC coatings for
thermal—CVD
A, AFE, 20

Ty U

FFUAG A7

Z|&3HEl Si3N4A—AI203 FGMEEte| 7|A|A EXM
ol cHer A+

A9, oA, FA3], ¥Esl, Joe Lemberg*,
Robert Ritchie*

ghFol et A 523} *UC Berkeley

carbon fibers using a

Paradoxical phenomena between the homo—
geneous and inhomogeneous deformation of
bulk amorphous alloys

¥4, Eric Fleury, o] Ajd*

e 2ATY; *Ld e m

Plasticity criterion of bulk amorphous alloys
. homogeneous flow rate

kA9, Eric Fleury, o)A &>

x| EAdTY; *d g

Ni—base superalloy OIA Ti, Al 280 = V'
phase &« & 10| ME X E4 HWit
2, A



P-178

P—-179

P-180

P-181

P-182

P-183

P-184

P-185

P—-186

P-187

A UZGHJYRIE 018 TiO: + Ti 2F
N 4 7| A4A™ EN
=<

o -1 | o
, FEH, o1t o AT
FFotm A2AFHYE ~AF AR ATL

Fabrication of Glass Foam using Waste Glass
32, QAR FE), e

Agdsta s A e, S st
A2 33k}

EHYTXIE 2|2 dlojm el o A=l Tt
A8AR, &Y, 828, AT WAL

A& A S, <o oo

Characterization of various type of diamonds
by boron implantation
AAlw, whEe

DL e

The effect of carbon contents on sliding
wear in high temperature
AR5, AR, A7, A4

Fope sk A2

Monte Carlo Computer Simulation of
Continuous and Discontinuous Grain Growth
Mechanisms in Cemented Carbides

Al 7]

Addetm AxAsetFeE

MDA 0|Zet /M4t Aol Aiddol Olx|
= oirzro] sl

A7

PEELERET L LT L)

Simulation of Percolation Structure in
Composites

Al 7]

PEELERET LT

Aluminum anodizing ZX{2|of &5t o1
Ao}, Alss, A4, vhxlA, A143-, o))
(FAHAA7

Formation of AION Coatings on 6061

Aluminum Alloys by Electrolytic Plasma
Processing

S, WA, AT, o Fp, FRE
AUt e AaA e e v

AaAERY; ARt FEA TR,
e AL LERIRES L B

XXi

P-188

P—189

P-190

P—191

P-192

P—-193

P-194

P—-195

P—196

Densification and Oxidation behavior of HfC
and TaC
M, o 5FE, NEH

KAIST A &A) 387}

LI=QIEIE|0| 84S Ol&¢S! 00|32 ZHE| 7|AH
=d F7t

olFA, olFH*, ARE HY
}g.,l-a!.****l _ﬁ_
Addste Argsst; Addgn 3F7171A
B ~dddsha gaF ke ~XF)TYCO AMP;
oo S 7 A Fsek; oo sk v

a3}

XrSAHS oFEXHo
ME 0HEd
Zed, o]-&4*, Sanosh K P*

WAt A RAA LA T3t A e A =
-

=
%_}_*****

ofd

SRE MEF™IEH ] kol

Wer T7IYEe| ARl W2 olMEE
13}

oA, WA, FYE

FogARGm A2AN YR, 2227 A%
A& A ABATFLF

Fe~Cr-Ni—C BI20/M #3197 |AIHE7} adhesive
nb2 MEHAol Djxls s

vy TH W
st A4 2ot
LAY zUiges 3 SMIESe 12 E3tA
=
o
o|3HE, BN, F%
AgA7Y
2889 712 MEe ZAAE ElEts 2E
=93 oS ol

FFFFLFATY WA A&, AFGF
[~}

Change of Microstructure and Mechanical
properties of 17—-4PH Stainless Steel as a
function of Atmosphere and Aging temperature
A3, A5F, oAE FEF Aedr A4S

FegARGm A2 LPFRR (F)LRA

20 M2 In—-Situ Type HXZ Y202 HIX
E4 U T EY

A5F, ANA*, A3F, FEG
A olo] FH Aiek; *A A st

ol

|

oy

http://lwww.mrs-k.or.kr —‘—



L 2009¥E BIREY A2 LEYY

P—197

P-198

P—199

P-200

P—-201

P-202

P-203

Lhiz

P-204

F49: **ERI, AMRI, K-MEM R&D Cluster-GNU, 7
A n YA LA FEHE

Antg Zz2f=of 2
SXIAIZEO|
ZAA, W, S, 2WE T2 g

Ji*ﬂfh AR 2AFEAF, I
79 AgdTE SeEEdTIE

22 ElO|EHE MIZAl AZ2

4=

Z|&3l=l Crack—free FGM2| Z= HAE 32l mf
1| Hagol 24
Z5, 953, A3, Joe Lem berg*, Robert

Ritchie*, ©]41 4
ek stsz; *U.C berkeley

QAH|LIO|EA| HardfacingZ 7| 20llA Boron
o| sl2¥F0| Abrasive wear 710 O|X|= G&F

ZA 2, P4

ghoFol st A A=A 3 S
e

ClIATAT
3% o1
F435, x4, Fd3, FHAZ, o]tH],
%]}_:L**

iAol 4=

et QaAFE

g

o xios
2g Mgt

A-zn g20| YEI% RES 717 S
gH S, R, AW AE, ANA
Agdste d3 FEAR3SAF; 4t
FEARTHAE

AZ31 OfOUlE S20lA QEHESH W2 O|AlT
= Hgt

35, vzl

LA g AR Y& F et
Mechanochemical processing= 0|&¢t AI2TiO5

of MHist 715 2 24

FE7, AAA*, W3 T, g
Ageietam sl e £ 8 A
Al gats

~Agdea

=

Formation of TiO: nanofibers in the Porus
3-D AI03/TiO2 Membrane Using Sponge
method

Hyun-Jin Hong, Min-Sung Kim, Byong-Taek Lee
Department of Biomedical Engineering and Materials,

Y Al63

XXii

MA

P—205

P—206

P-207

CEAL:

In-Seon Byun, Swapan Kumar Sarkar*,

School of Medicine, Soonchunhyang University

Bioactivity, Crystallization and Sintering
Behavior of Ca0—SiO,—P20s Bioglass—Ceramics
with the Addition of ZnO

Im Sang-Hyeok, Na Young-Hoon, Kim Nam-Jin, Ryu

Bong-Ki
Division of Materials Science and Engineering, Pusan
National University

The Effect of Silicon Doped Porous BCP
Bone Graft Substitutes on the Osteoblast
Cell Proliferation, Differentiation and their
gene expression

Young-Hee
Kim, Md. Anirban Jyoti, Young-Ki Min, Hun-Mo
Yang, Byong-Taek Lee*, Ho-Yeon Song

Dept. Microbiology, School of Medicine, Soonchunhyang
University; *Dept. Biomedical Engineering and Materials,
School of Medicine, Soonchunhyang University

Fabrication of chitosan/PCL composites
electrospun mats loaded nano HAp powder
and their characterization for bone plate
application

Nguyen Thi Phuong, Ho-Yeon Song*, Byong-Taek Lee
Department of Biomedical Engineering and Materials
College of Medicine, Soonchunhyang University;
*Soonchunhyang University

P—208 Influence of tailored degree of substitution

P—-209

P—210

on hyaluronic acid hydrogels properties
Nguyen Thuy Ba Linh, Hun Mo Yang*, Young Ki
Min*, Byong-Taek Lee

Department of Biomedical Eng. & Mater., School of
Medicine, Soonchunhyang University; *Department of
Physiology, School of Medicine, Soonchunhyang
University

Systhensis lactic—co—glycolic acid nanoparticles
loaded Heparin

Quang Bao Trinh, Young-Ki Min*, Hun-Mo Yang*,
Ho-Yeon Song**, Byong-Taek Lee

Department of Biomedical Engineering and Materials,
College of Medicine, Soonchunhyang University;
*Soonchunhyang University; **University

Preparation and Characterization of
Hydroxyapatite Nano rods
Sanosh K P, Seong Jai Cho*, Min-Cheol Chu*, Taik

Nam Kim, Yong Jin Lee



P-211

P-212

P-213

P—214

P-215

P-216

Department of Information and Electronic Materials
Engineering, Paichai University; *Korea Research
Institute of Standards & Science

Fabrication of Fibrous Chitosan Mats Using
Electro—spinning Process and Their
Biocompatibility

Thi Hiep Nguyen, In-Seon Byun*, Ho-Yeon Song*,
Byong-Taek Lee

Department of Biomedical Engineering and Materials,
College of Medicine, Soonchunhyang University;
*Soonchunhyang University

Fabrication of PLGA/TCP composite by
elecrtospinning process and evaluation of
their mechanical properties

Yanghee Kim, Younghee Kim*, Ho Yeon Song*,
Byong Taek Lee

Dept. of Biomedical Engineering and Materials, School
of Medicine, Soonchunhyang University; *Department
of Microbiology, School of Medicine, Soonchunhyang
University

Fabrication and Characterization of Poly
Caprolactone(PCL) coated Porous BCP scaffold
for Drug delivery system

Al A, 34 3)* Trinh Quang Bao, 3 4*, o|H ¢
sAFN stz oA o Fstnd; *c} T g
o) "tz

BioreactorZ 0|25t PCLO| FEI=l BCP X|X|X|
O ZEME 3X}E HHQE

R3], AWA* Ao} MD. Anirban Joyti, o]
* 534

ARGz s "kl ~&H 3¢
o)z st o]FstmAl

)

gt

One—Dimensional Nano—Assembly of Block
Copolymers Tailored by Chemically Patterned
Surfaces

XXiii

http://lwww.mrs-k.or.kr —‘—

gto| skA T EN
H o —/ O
T3, o], 25, FEIH TR o) dd

AR stm A2 33 <ok gE s
ek wem Fess mea R T
BPARATLE

P-218 TiO; LI-RFHO| AES 1}
TRH, A, olFF
z3

et stm A LA FEY

HUXEEM =

P—-219 IMPROVEMENT OF CONVERSION EFFICIENCY
FOR MULTI-CRYSTALLINE SILICON SOLAR
CELLS USING POST METALLIZATION ANNEALING
Chang, Hyo Sik, Kim, Yoolin, Kim, Jinho, Hwang,
Kwang Taek, Choi, Kyoon
Energy & Semiconductor Center, Korea Institute of
Ceramic Engineering and Technology

P—220 Effect of Na;O on desulfurization for flourineless
for eco—process
Jin Cheng, %4, WE¥&
Department of Metallurgical Engineering, YONSEI
UNIVERSITY

P—221 A study of optoelecrical properties of ITO
thin films with post deposition electron beam

bombardment

Joo-Hyun Chae, Chang-Ho Shin, Cheol-Woo Jeong,
Deail Kim

School of material Science and Engineering, University
of Ulsan

P—222 Characteristics of TiOx thin film deposited
with different sputtering powers
Junjie Xiong, Sungyeon Kim, Jinhyong Lim*, Hyun
Choi*, J. M. Myoung
Information and Electronic Materials Research Laboratory,
Department of Materials Science and Engineering,
Yonsei University; *LG Chem, Ltd. / Research Park

P—223 Synthesis of Flower—Shaped Ag@TiO2 Core—
Shell Nanoparticles and Their Photocatalytic

Properties

Xiao-Feng Wu, Jeong-Mo Yoon, Yeon-Tae Yu
Division of Advanced Materials Engineering, Chonbuk
National University



L 2009¥E BER RN AL EYY D M3 MAR

P-224

P—225

P—226

pP-227

P—228

P—229

P-230

P—231

P-232

Influence of Various Top Electrodes Metal
Reflection Property on Power Conversion
Efficiency for Polymer Photovoltaic Cells
Zhen yi Wang, Su-Hwan Lee, Dal-Ho Kim, Ji-Heon
Kim, Tae-Hun Shim, Jea-Gun Park

Nano-SOI Process Laboratory, Hanyang University

ZEE/HIEE HE2|IZ AHo| 222 0|5TE Ef
LTX|ofl oIXlE B
AR T, ST, AL, AR

, g, o],

7|5t5t HALAIES
= £ o}
TRA, Ao, A3, B
FFANA7EATY, ka3 vol
P e =X R

olo|Z2Y0|E 71g9HE &2
1 TiO, S8 T3] T7|5ttx
37—513_/&]!. ;5‘]_%7,:}*, Ql-cg!'\_*
Uz EAdTY, S 23 E wpo)
%%5}"‘354'; *gLo x| 7| &AL

=2
S

A

Effect of the Cu underlayer on the properties
of ITO/Cu films

29, AFY, FES

LAY S Hh2A FER

HAnfo|M ZHES S5 Yi(Al, Ga)sOiCe™ Lic
2ot S| 2ol #AM U EN I}

Zule, WA

A9 m de A&A TR AL Yx
A2A FIR

XXiv

P-233

P-234

P—235

P—236

pP-237

P-238

P—239

P—240

P—241

P—242

CO; SIO|EB[0|EL| FilmY™ ZA™MZE

o

730

Az

AR, e

, o4, 3}

ARFTE *TIRVed 7Y 9

Passivation Qualities of ALD AlI203 Thin Film
via Surface preparation for Crystalline Silicon
Solar Cells

A=, e GAF AT o) 24, AED
Y A 2R TR

Sol-gel 2 0|85t L 2§ & Mzl A
X 2 x| 9222 EfUXX|o 2

Lo, HaY, FAY, FAwx

Qlstefetw Al gats; «Q st stm A2 F3
“i“

HE A4S EHYTX|(DSSC) 2| Tio 5 FH| Hst
of Iz EN o7

AR, RAFAx A9

FAYEw gtsA o2Zdgo] Fsta) *3A S
2 A=A stz

oAntolM ZH™ofl 2|5t Y,Si0s 1 Ce*t, T
M=ol A 2 EN

AEA, HEA

At Vel A T

Al-Si7| B2 TE XM7|ZEo| Hxpy| EMAT
AR, 273

/71 71 ZLEE 0|83 M=zE 2 Lt
CRAe Satdof et A

A3t °17A, o134t

FIAAE AL AN RA TR

HE|E2 YA EHYTXIE et ZgHIE Six Cx

25 ZHO| 25t Y3AIs0:Eu®t L QIXte)
g 2 M|

AF, A9, W5

TSR el aA e

250 25t BaMgoAlOzqiEu® L 22t
Hx 2 EN

224, W5

Aehstm eazA T3



P-243

P—244

P—245

P-246

P-247

P—248

P—249

P-250

P—-251

o] =

71 YA 2l Mi2te] Lol M=

= =
2|H 22X e gk
2E4, ol5E, °lU3], £F%
QA o) &t
Hetd 21" Zainel MxE Y SN
Preparation and Characterization of Eco—
riendly Geopolymer
Hh)a), o)1, Falx, ojgf 2
AgAddste A BTt A d st A%

A g-skat

Atomic Layer DepositiontHO 2 X|Z== EfUA
(=]

X|& AI203 Passivation2fo| @xz| EM AU =
o o

AL AR, GAF, AT, o|lFA, A5
Yt A 2A T8

Dye—Sensitized Solar Cells based on TiO>
Nanoparticle/Nanotube Composites by Hy-—

drothermal Methode.
whal, ARdr 2R HEA, T WY

o‘_l* E_ﬁ* ;].3“7(]**
S71ed, Astdste; *2qv)Ed; AsE
Rt

Grinding of Crystalline Graphite by Low
Expansion Process of GIC

g, AN A5, ATL, BT

F7A A% °M%L°J FEAAATER; 3%

A AQeBTet

DIIHEE ALEZIS 0l83 ITO/NI/ITO X5
Tx EZA FMgHioto] EM o
aRel, ARES, ATE, AR, BE

o)x
=

&4 AU, <2

*

-]
59, 7]

o

At 3

Effective hydrogen detachment using low
pressure condition for improving surface
texturing of silicon solar cells

aatel, P E, ML o] 24, AER

o
L
adstm A 53

=}
T

Hot water oxidation2 0|25t MzZ|Z EHZ9|
== sk =F

atgnl, A2 $54, 4std, AHE, °olFA4, A
o i

It A=A FE

Understanding of the Electrodes in Solid

Oxide Fuel Cells Using 2—Dimensional Image
Analysis

XXV

P—252

P—253

P-254

P—-255

P—256

pP-257

P—258

P—259

P—-260

P—-261

A,

SLil YRPH BAE C1BY UR0ls Sl0I=2
OIS Lit28in} 7|8 HZ0| 23t 917
AR, AT, ol e, G
Feprieha A2AFela ~ope st A2
B @I AT AR

ol
)

P
5
&
o
w
&
3
‘D
3
q
o
3
o)
lo
i
[
Pl
m
0x
L7
N

FAAA 2T

re

STXOIAM THE ==t

L =

Glycothermal Z270f| 2|8t Mn doped Zn;SiO,
Ll.iolxl.o| ol-kl EII E)é‘)l.lgj}
o] &3, w52l

ARtz ez T

The aging characteristics of Mg—AI—Zn powder
alloy prepared by gas atomization

o) 53, uA, AN

FE e L

446M AE|QI2|AZIO] ZFY B LHA
M2 zstz| Fit

o HE, AT, ol &g, AYE
KAIST AlZ&#]338t3}: *POSCO 7| &Ed T+4&

gofl 0Ixl=

Fabrication of dual—coated LSCF/SDC cathode
for low temperature SOFC
ol%3, AF, o3, BF2

T

http://lwww.mrs-k.or.kr —‘—



L 2009¥E BIREY A2 LEYY

P—262

P—263

P—264

P—-265

P—266

P—267

P—268

P—269

P-270

QA etz A2

o

Nano—particle
EN SFA
] 25 E]—

R} S 74

ThA B0|=R[0|E HAZIS 013 SFE/N2 E
BIAI ©f 22| W sl4of that A7
o1 &7, ol@F, o] &4, 3}, o] F 5>

FE

T

NoJ A+

, A8 A

Pareha A R+

:ﬂ7]€x]"f_ \_T

a1

r‘-‘\g

7edT

Evaluation of TiO. Photocatalyst Efficiency
and Microstructure depending on Coating
Condition

OJAE M, A&
=A5

Fe stz AN 2

i

Performance and Characterization of a GDC—
ased Unit Cell for Intermediate—Temperature
Solid Oxide Fuel Cells

o|EY, ALE FL3, WEE, o|FF* FA 3
s, *‘6&%4‘3—}71%‘8:-?

M AT LKA
olAE, Yul, LB, o) 5E

2317149, *RP e LA TN T

0

o}

LIc-HERIZEES 0|35t
oRF, T, Y
Hl—@_,]**
zAdtm A2 %w; s Lo EL R
e kA AT AE; > st A&A 3kt

2 AMME SEMEIIZ A Q| MEE 2|SH Ni/Ni3Al

288130l DIMZEEIR0 2 F7|stets Metsial
off 2/t EHINA

o]s]4d, Masahiko Demura*,

Hirano*, 3%

KAIST; *NIMS

Ya Xu*, Toshiyuki

Electrochemical and Microstructural Chac—
teristics of LSCF—GDC Composite Cathodes
for Intermediate—Temperature Solid Oxide
Fuel Cells

o] FA, WEH,

ESELE

2] 3}

Synthesis of Graded in Composition and

Y Al63

XXVi

MA

P-271

p-272

P-273

P-274

P-275

P-276

P-277

P-278

CEAL:

Microstructure Cathode Films for IT-SOFCs
by Electrostatic Spray Deposition (ESD)
HFE AL AFS

_'9'_
Wetw AlzA)2etst

n>*'

4712f0] DPNRE Al|2t]
=0 olxl=

1"7‘{":51], oj &>

K (F) AR A 2

st™

Studies and characterization of carbon—PTFE
electrode composites by nickel solution
dipping method as supercapacitor.
ZobE, ARG, AFH>

29714 @FFHER);, *2 47, T

)
R

r%% 1EIE 0|23+ NisAl HHIXHe| Ni =0

T

==

FOI'

At
H
A Ya Xur, HAEFR
Toshiyuki Hirano*, ] 3%
33871 &Y; *NIMS; **3HFo 2] 7] &d 74

NI’.E

85 *k

&, , Masahiko Demura*,

r.l

°

TiO2 Aerogel Synthesis by Supercritical Drying
and Its Photoelectrode Thick Film Synthesis
A%, AL, A, FobE, 2R, Y, T

<3, 34, 5%

9719

SARTIIES 0188 HeH BY MalE 1|
=9 S

AR, AAE, T, T4, AT
T5IEATY; H(F)l oY=

HETH HUS 0|8 HHE SELO| 54 U
Sy o7

AA, AAF, TN, FIA, AP
TE1EATY; (FRLRFA

dfot =X| 7142 MBS S7IEHUMA HAHE
o1z

AT, NS AT AERD AP, AE
__C,’,.***

FEIAATA $A ARATL, FeFHFASm
ARz T BRAAQTA 1A AR

F2; wASNEm 2B AT o
2 Fsp st A Hrke A 3o

Co SHsi=2E SOFCE Ealme] n2Als S
8 @t

FAe BUAT, AQH, AT, ARA>

Fopd st A 2T ~RP st ATAL
$8d72



P-279 NEXHZTXI(PEMFC) 22| 7y JHM=
2|5t TiN, Ti/TiN double layer coating X{2|
AR, A&, A 22* FHd5f
ARt Fod 2RSS RY; A St
o A} BARA 533

P-280 ITO7} TEI= Flexible?|Tt 20 Z7|5tst St
Hot Ll QM HE S5l 2= CdTe 71 59
AEMESHE ME
AEF, A5, AFF, o3, AEF

U L U Bl R

1

P-281 X™= Oto|3 2 SHE M0 MWCNTRt Lt &
At Sn02 2§ MEE 0|&st0] M=F 7tAMIA
o| & 7tA ZX| EY
FHZ-E, el argdx A5, A
AARZATYE FFAAA 22 A7, dA 3
2 A7 ARG, *AALFATD FHAA &AL
ATFANE; QA gt A7) A A-FE

o I_X o
A5, Peol, #4Y, P+
Qspe sk Alebe gstak, *elatojst AzA) et
B

L 2=

% FEEE Hh 1 E5 (0]FA

http://lwww.mrs-k.or.kr —‘—

P-283 The effects of TCO/a—Si:H layer on silicon
hetero—junction solar cells
AT, AT, oleE, AL, o|FA, oA
AEE
e ALA T 2Rl ed L

P—284 Synthesis and Properties of Nanocrystalline
Ceria—Based Electrolytes Using a Sonochemical
Processing
Fe3), WEE, o137, F3A, FA%
Foluiata A2AFeth

P—285 Properties of Silicon based anode using RF
magnetron sputtering for rechargeable lithium
ion batteries.

P45, At
gt L&A T3t 2w A2AF

a3}

2

L DEosh Ala) ek

1 22AH BHEQ F7]& 7F290cm X Al 2120ecm2A A4-§A] 7|9 10 1 oy ofof Bkfof Fu|ste

FA17] et

2. XA SR E ) WEAE= P1 ~ P155 : 59 21¥4(8) 12:30-17:00
P156 ~ P285 : 5 22%U(&F) 09:00-12:00

of AAJste FA17] vhEUH,

3, ZAE WAV ZAH WEE BAEIS FHF o= AL HFOo= &)

v ch (FHEol ) Avlx|glolZ 719 )

5101 ol A3} 4171

[

4, FEE =2 A A - 2 57 EoF A (A AT D)
b TF, EZAE UHE SR A4 - 59 21U(F) 18:30, 59 229(F) 12:10



20094k B2REYE) AR D Al6d] NAK MEXY

H 162 &ATH AEXY

- Direct Printing AT & &3 -

A F UESFE (ZHIIo[N)
LAl : 58 21¥4(5F) 12:20-17:00
g . RHE(stasIstei )

SR P Bt k)

12:20-12:30 | Opening

Printing Technology for Bulk-Heterojunction Organic Photovoltaic Cells: Inkjet and Aerosol-Jet Printing

12:33:12:50 24, BAHEY BeR, WA, oA
grastetpel; “aeioista
o, | f7IuEx] wuf ExAe] JF 231 RED 71E
12:50-13:10 | 2%, =8F, et
F=HREAIE T
53 Electric Circuit Fabrication Technology using Conductive Ink and Direct Printing
o0 | BAS AeM, g¢a
13:10-13:30 A7 2o}l LA
oa | ESPPIE mgo] RURIE 5T ISuuEt 3H MY
13:30-13:50 | L& O, 2TAY, AT
FR7AITE BE MadFA; 7 |AI9TY
13:50-14:00 | & Al
e R o (| B e |
o5 | T UBHE EWAIAE
L4001ar0 | AEL BN, 255), A1), @A), BOA, WAL, N, 270, U, wes

ETRI; *72s|cfata

Experimental Investigation of Electrostatic Dripping and Atomization Mode through Non-MEMs
S-6 based Nozzle Design

14:20-14:40 | Choi Kyung-Hyun, Dang Hyun-Woo*, M. A, Ali Rehmani

Cheju National University

Direct route to high yield synthesis of metal nanoparticles for printable electronic devices

a0 | AEE, ORIE, old, W, Az, HAW, PelE, BHT
AMdZ7] eMD Lab
oL AAA 2742 o] 3]t JAA UH 1 Al
15‘0(5)_?5‘20 AR, DAY, 285
T | s uwsta. 1A 2t
15:20-15:30 | & Al
I AR ERAATY)
59 Novel 3D nanofabrication technique and its applications - —

. . A0
15:30-15:50 J‘__'I;]_o]ii Al AR5}

UHHAE 2IFF EFE 2RI 8% Bl 7Ie
qe4, A3, HBA
SF7AIE T L g Ad TR

S-10
15:50-16:10

Fabrication of Thin Film Transistors based on Sol-Gel Derived Oxide Semiconductor Layers by
S-11 Ink-Jet Printing Technology

16:10-16:30 | £33, =2, £24, 99, 34

AAchEta A1 2Agstat

Oxidation-free Cu material for printed electronics
5-12 FAPNT 3
16:30-16:50 EL%—%—EHEPE_ s}sta}

5}
16:50-17:00 | Closing

XXViii



http://lwww.mrs-k.or.kr —‘—

@ Ao U

dt

LI

—

3 o u

1, 2009V SIEXZES| UAE3| e A A :2009d 5¥9 219(E) 19:00 ~ 21:00
e 2 A :2009¢ 5Y 21¢(E) 18:30 ~ 19:00 o & FFYXE HEDY Atk A
« Y 2 RFYZE €23 AoleF A AR (defE2)
(A o I 3 ZHHENHl= A3 2 8|3 WS
of |0l 3
2, sh=urys
m ShelRubE (S 3W, 2R oW, FE cogHaEoY
uhg: 8oW EAEMIE: 285W, AEX|Y: 12H)
AR ¢ 22H o= A7 s0E (FY 5" =D
B3|l ¢ 189 o Wk i 158 (Mo $& %3
carE3| 9 ;189 o IR & 9FA] : Beam Projector
DEFE 3] 0%} : 207 o W2l 4] . gt Session FAo|A SessionA]Ef
E‘?—__}.}: 94;5)]. . 16?__ ;ﬁoﬂ %’E—_—i—lﬂl o:]_llj‘% EﬂfiH “IZ"}\]7]
FELE 3| o1 ¢ 127 _ MR _
e UHE C 2853 o A 2 9l U Session AR} 108 Hof PARE
Hol| AZ3tAl & Session A& Ao
} Wt Y RS FRlete] W
3. M 163] AMAXH MEX| L T
7] A]7)al Session & & AR 11
—_ 1 inti A ol OxX — -
Direct Printing A4 % S8 Holl Hegste] SBHSHE AZstol
e o 2] : 5¢ 21¥(H) 12:30 ~ 17:20 Z=2]7] vl
o} 4 FRFYXE EHESY 13 PRI
(L f7te]A)
) 2] Y ety
SteWwE SEoY ‘8
33 =3¢ kil A3
e & A :2009d 5¥€ 21U(%) 11:00 Q13]H] | 20,0009 | 10,0009 Sl 20,0009
~ 20094 5% 2191 (E) 17:30 Qaj] | 45,0009 | 20,0009 | 150,0009 | 450,000
20094 5% 2221(&) 08:30
~ 20094 59 229 (&) 12:00 * On—Line 2}
o %} 4 H=IzZE EESH 2503 =3 A3 Az s o & &
3 | 13}7) 43| - - 5 33
e S2u| : A 3] Y 850004730 E3h A28 | 357|353 | 102-51660—248 | (AHEH=rA) 528+3]
H) 3] ¥ 130,000Q(7H213]H] Z3F
S5 45,0009 ooy INE
B o] 9 48,0004 (7H213]0] 23h
o b W ==Y (¥ 21 ~ 5¥ 22%) AT, o AR HEBZE EETE 15 (dulo])
SedE 199 19 o EEE0R 3 o wmay F439) : gRek AT
I 9loy, o]f FAIFY FAl7] HEYLh A5A 34 (010-4228-9043)

XXix



20094k B2REYE) AR D Al6d] NAK MEXY

T

2X=13 2ty

Jm

1, 2o o=
Bm m2odu peiste] 4go] Zhsd WA, ok HeoR BYSE g olol UshlE 2Ud
A BgatAe Aol Azstel, SEAERo R ARAE HUFAY] s Fados do| ARE B
Az Hae Bholey ASe AYAE HFAZIE FeEY UL,
BnE SgshIE AL HYE SEnEa MRS SRR oR MUFA] st
DA A sY 209 () ~ 59 2% (F)
2% & BRURE ) $RAEFY

http://www,. mujuresort, com
TEL, 063—322—9000
3) A1A71gk 20099 49 30L(E)7HA(H, Az npgre &2 7ot @ 4 gy
4) SSIAREA] © Fax, 02—-566—4497
Tel, 02—556—4496
E-mail, mrsk@mrs—k_ or kr
5) 129, Ao, e gl @y 24
6) Green Fee : 5/20 : 120,000¢ / 191 (Fidy, 7IEd+= E3XEF)
5/21, 5/22 : 100,000¢ / 121 ZiY¥], 7IEd &= &3

Golf Booking 417 A

2009 58 20Y(s)-PM 1:.00: ( )
Golf booking 20094 58 212(=)-AM 6:30: ()
20094 5 22Q(&)-AM 6:30: ()
493
At

A2 (Tel. / Mobile)

E-mail

XXX



http://lwww.mrs-k.or.kr

wseo| gty

> AR A FEERE FHOIAIE FFatste] FAI7] vbEyH,

(http://www, mujuresort, com)

M/ M2YY

ITYY
MYy

‘_§ MAP download g

T 2 A=

XXXi



20094k B2REYE) AR D Al6d] NAK MEXY

1. AF71H2 O[2AI(ICTIE)

> A&

ARIEEE — Y BAPEA) — dEEY — BR BeY - JAIEER - FROERE HaW - A4 4

Azjoln HEH — AR HEH - ABEY - PHEEY — BReRE (3% 206km, £AT 247 308

¢ EHIEER T8 49 1 SN Ao dietEr - gisee

« AEiet TSRS S A9 | EPAHC — A — ARICHN FHREER — AQEICHN diesrs — o)
=

=

I

1

)

> oA
HHAIC — HALEER — FFIC $HF FH3|A — 24w AANA Had — ARAR #3d — A5Ed — FHF

HY — 22 2E (9% : 63.5km, 29A|7F : 508

> 7u], ZAH
ABR3&TE — ZJAHIC — ARHH sHIE — Juddl FHA AAT oA $3A — gAEEA FHIA
(29% 1 99.1km, 2QA7F : 147 208)

> AF
26WFE — 709t — 30MRE — obH — HAEAAR 98H — $IAT AME AP W - BRYRE
(9% : 90km, AQA7F @ 1A7F 108)

HHIEER — A5 Z71d — liEeR — GRalc 3 & A3d — ARk R] 23 — A5EHE — s EHY

RRYZRE (FAF 1 222km, 2QA7F 1 2A1ZF 408, wRAF ¢ 177 8km, A&QAIZF 1 247h

)

> DA |
88TEER — PP/ — dUIEER — GHHC F3 5 HaH — AR $3H — AFEY — THFHY —

D2 ZE (29% : 90km |, AQA7F (1A7F 105

> B Y, o

BEIEER — PPR/H — WUILER — GHAHC B3 F HEH — MK $EH — A=EY — THEEY
HZE%E (294 © 182km, AQAIZF @ 2417F 108)

5 ARIE O§A] 1 BSTLER — WHRIC B3} — 199 FEE F4AH — U DEER GRCHARY — G40

£33 #old

> 24 =, A%
BARIEEE — FEEI|Y — BUHER — oF
Zold $3H — AJ=Ed — FAFEHE — F3

1 3AIZ

ZNHAAYY) — JRuEER — gHrHeET & Fe)d — AR
E (2AF 1 264.0km, 228A17F 1 3AZE 30, 7 ¢ 236.5km, ~RAR

=]
RO
B

> ol A, AL (A |

SHIHER — AfHA GREFER — RALLER — TFIC (A4 2QA17F 1 247F 208, HG 2847F 1 2417F 308)

XXXii



http://lwww.mrs-k.or.kr

5 2t Aoln) FUSRE ASlagl AR duglel WEES g, FWAY A ErdR el ezt

A 34 fe5(HE) 28 A7k
Me Aze(dFErd) 02-521-8550 ‘Z i; gi 222 Zifj 12,300 2A17F 30%
A AT (e e nld) 042-624-4451 HETZ 042-622-7291 3,900 505
(FFEu)d) 042-322-2245
AE 4 063-270-1741 8,400 oA 7F 105
AZ(X LW AEEY) 063-272-0109 B4 063-270-1741 8,400 1A)ZF 405
AE T4 063-270-1741 8,400 2A7F 305
B AETY) 062-360-8114 HEI14 062-364-2360 14,400 3A17F 305
=(P5En)Y) 043-744-1700 2,900 408
n BRelzEqlT (MAAR FX |
A 34 SH(HE) 28 A7k
A& AzE(dREE) 02-521-8550 - 14,600 3A]7F 305
A 4= (EHEunY) 042-624—4451 AEI14 042-622-7291 7,500 1IA17F 105
HAF(HAEE]Y) 063-272-0109 AE L 063-270-1741 12,000 2X17F 158
F2(F9EY) 063-322-2245 AEI24 063-322-2585 3,000 30%

% 22 A oble] WA B HakE FAW ookt Apgo] WelgT

A 2lE A 063-324-8000
Tt JRQIEA] R R 063-322-3249
el 063-322-5861 / 063—324—1452
FAZE A 063-322-2767 / 063—322-5582
- 063—324-9990 / 063-324—0002 / 063—322-2436 /
FEFEEA
063—322-6200 / 063-322-7707
2H A 7}3] 063—324-3020

XXXiii



20099 % SRR EAgted o U A6 MAM MEXA

712 a s
A o1
5
A 100,000
2918
zoud / EYFE 130,000
AIESE
A B e Adad
A 19 4 65,000
T = 28 6 90,000
2 oF 39 8 115,000

¢ utolok: clop SRS FHAS FReRE Gl PeiFolol Bl HutAoR Astoy] of
A & glons] ued
(&urRo] AT ¢ 063—320-6820, 063—320—7000)

XXXIV



http://lwww.mrs-k.or.kr

=

. SFIYZE BafYY AUYE

® Seminar Room 1F Layout

.#I—IJIﬁJHEéigI
W=atVild :: =F
I el g

-
) Uﬂ

- o -] S ] Bt st 50l : 2.6m
f sugzzy| C SESY |
EACIUED (4= o e
. . e 1" %
o & ry HAIZ YA ol 1
o i
(asyiolEe) T — S rrE T
! | s | e
—= 7.4m
Y
10.5m

XXXV



20099 E SRR R Rry

= Seminar Room B2 Layout

U All63] MAr] MEXA

| E F :
7| EpA| M umEIT B2 H2iE #0| : 6m
Z2}
b Tyga red
&
B YHSE
(R e?) i
' " 28
________ L sy vy :
E: 3 b =
(2 = L
+ X
| oz epcena
i 51 3m | s2EsH TEY PR IE FIEEY
: N2 (JESE J=2UIS 0[S5 A
SEEZAN S50 2 = uslnt
© PG a0 HETE 1F(AERSA, AYtolA), AshF (Y, o2, ARuto]
® 718 A2 g2sd Aeles AL 2)
® X235 F : g=sE s 1)
® =254 g2 Qe

XXXVi

=
(=]l

)

=/,

ra
i

A5k 25(A e,

2)



2 = 1 JI of
T 2 © e

K %{a %)F @@F

Sk







4 PT-1)

Fabrication Methods of Porous Ceramics and Their Applications in Advanced Engineering -
Large Flat Precision Plate for Flat Display Industries

Koji MATSUMARU, Kozo ISHIZAKI'

Nagaoka University of Technology
(ishizaki@mech.nagaokaut.ac.jpT)

Normal sintering process of producing porous ceramics is not to sinter perfectly, i.e., stop sintering in
middle-process. Our porous ceramic materials are a product of complete sintering. For example if one want to make
a porous carborundum, raw carborundum powder is sintered at either lower temperatures than normal sintering
temperature or shorter sintering periods than normal sintering time to obtain incompletely sintered materials, i.e.,
porous carborundum. This implies normally sintered porous ceramic materials can mot be used in high vacuum
conditions due to dust coming out from uncompleted sintering. We could produce completely sintered porous ceramic
materials. For example, we can produce porous carborundum material by using carborundum particles bonded by
glassy material. The properties of this material are similar to carborundum. We could make quasi-zero thermal
expansion porous material by using carborundum and particles of negative thermal expansion materials bonded by the
glassy material. We apply to sinter them also by microwave to sinter quickly. We also use HIP process to introduce
closed pores.

We could sinter them in large size to produce 2.5 m X 2.5 m ceramic plate to use as a precision plate for flat
display industries. This flat ceramic plate is the world largest artificial ceramic plate. Precision plates are basic
importance to any advanced electronic industries. The produced precision plate has lower density, lower thermal
expansivity, higher or similar damping properties added extra properties such as vacuum vise, air sliding capacity.
These plates are highly recommended to use in flat display industries. We could produce also cylindrical porous
ceramics materials, which can applied to precision roller for polymer film precision motion for also electronic
industries.

Keywords: porous ceramics, grinding

{ PT-2 )
Scalable and Viable Paths to Printed (or Flexible) Electronics

S EN
AR TR
(bckoh@samsung.comT)

Development of printed electronics, which is occasionally referred to as ‘flexible’ or ‘polymer’ electronics, has
attracted considerable world wide attention in recent years. Printed (or flexible) electronics is currently expected to
represent a new form of electronics and open up wide ranging applications in displays, electron devices for medical
use, sensors, and other areas. This presentation aims to provide a strategy for scalable and viable paths to accomplish
flexible, printable, large area circuits displaying high performance. Novel approaches evolving from system on package
(SoP) to system on flex (SoF) technology will allow the integration of heterogeneous materials platforms into a system
which is needed to enhance the functionality of the system. The talk also includes speculations about areas on which
future advances in printed electronics could have a substantial impact along with a brief introduction of the Korea
Printed Electronics Association (KoPEA).

Keywords: Printed electronics, flexible electronics, system on package, system on flex
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Surface assisted growth of CNTs and its applications

A4S
Frol2E Az Fo3t
(je0n39@kaist.ac.krT)

Carbon based nanoelctronic materials such as buckyball, CNT, and graphene have been active field of research
because of their superior electronic prperties and potential application to flexible electronics. Still the difficulty of
fabrication and spatial control prevent them from practical applications. Here I introduce a novel growth method of
CNTs, known as surface assisted growth, that can answer the challenge. Various device examples from as-grown CNTs
will prove the importance of this method for future nanoelectronics.

Keywords: surface assisted growth, CNT, carbon based nanoelectronics
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Ultra-fine Grained Aluminum Alloy Sheets fabricated by Roll Bonding Process
218 $" Nobuhiro Tsuji

FE7)AATY ¥4 A5 AF4; ‘Osaka University
(hwkim@kims.re.kr)

Ultra-fine grained (UFG) Al alloys, which have submicron grain structures, are expected to show outstanding high
strength at ambient temperature and excellent superplastic deformation at elevated temperatures and high strain rate. In
order to get the UFG microstructure, various kind of severe plastic deformation (SPD) processes have been developed.
Among these processes, accumulative roll bonding (ARB) process is a promising process to make bulky Al sheets with
ultrafine grained structure continuously. The purpose of the present study is to clarify the grain refinement mechanism
during the ARB process and to investigate on the effects of ultra-fine grained structure on the mechanical properties.
In addition, UFG AA8011 alloy (Al-0.72wt%Fe-0.63wt%Si) manufactured by the ARB had fairly large tensile
elongation, keeping on the strength. In order to clarify the reason for the increase of elongation in the UFG AA8011
alloy, detailed microstructural and crystallographic analysis was performed by TEM/Kikuchi-line and SEM/EBSP
method. The unique tensile properties of the UFG AA8011 alloy could be explained by enhanced dynamic recovery
at ambient temperature, owing to the large number of high angle boundaries and the Al matrix with high purity.

Keywords: Roll bonding, Ultra fine grain, Dynamic recovery



The Applications of the Duplex Stainless Steel as Hyperthermia Materials
Young Kon Kim'

Biomedical Engineering Inje University
(astunk@chol.comT)

The use of Duplex stainless steel as a thermo-implant categorizes into two clinical applications: hyperthermia and
thermal ablation or destruction. The goal of hyperthermia is to destroy the heat-sensitive abnormal cells and minimize
normal cell death maintaining heat between 42°C and 46°C. Thermal ablation takes place when the local tissue
temperature increases greater than 46°C. This elevated temperature denatures protein irreversibly resulting cellular
death.

The author introduced several thermo-implants such as thermo-rod, thermo-stent, thermo-coil and thermo-
acupuncture-needle. Those thermo-implants are made of duplex stainless steel which can produce regulated heat by
itself within an induction magnetic field.

Thermal ablation characteristics of the thermo-rod on tumor hyperthermia depend on configurations of the
thermo-rods and the magnitude of the induction magnetic strength. The exothermic properties of the thermo-implants
can be characterized using the calorimetric test and the heat affected zone(HAZ) analyses in vitro.

Thermal radiation studies using thermo-coils and thermo-stents show the capability of the occlusion of animal blood
vessels and inhibiting the proliferation of the abnormal smooth muscle cell growth and inflammatory cell reactions
maintaining the heat between 42°C and 46°C minimizing a normal cell death in the study on external iliac artery of
the New Zealand White (NZW) rabbit.

Thermal stimulation study using thermo-acupuncture needles suggests the potential applications of the automated
acupunctural therapies.

Keywords: Hyperthermia, Duplex stainless steel, thermo implants, thermo rod, thermo stent, thermo coil, thermo
acupuncture needle
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Polyvalent Nanoparticle-oligonudleotide conjugates: Synthesis, Properties, and
Biodiagnostic/Therapeutic Applications

SERY
EEE LI PEE S
T

(jslee79@korea.ac.kr')

Polyvalent nanoparticle-DNA conjugates exhibit a variety of unique features such as programmable assembly and
disassembly, sharp melting transitons, intense optical properties, high stability, enhanced binding properties, and easy
fabrication of the surface nature by chemical and physical modification. The unique properties of nanoparticle-DNA
conjugates enable one to build up a number of versatile assay schemes for the detection of various targets. In addition,
nanoparticle-RNA conjugates also demonstrate great promise of therapeutic applications in the context of RNA
interference when combined with polymeric materials. In this presentation, representative examples of each aspect of
nanoparticle-oligonucleotide conjugates will be discussed.

Keywords: Nanoparticle, DNA, RNA, Synthesis, Sensing, Therapeutics



Fabrication of Functional Nanomaterials by Peptide Self-Assembly
e

@313 7] €4 (KAIST)
(parkcb@kalst.ac.kr )

The self-assembly of peptide-based building blocks into nanostructures is an attractive route for fabricating novel
materials because of their capacity for molecular recognition and functional flexibility as well as the mild conditions
required in the fabrication process. Among various peptide-based building blocks forming nanostructures, the simplest
building blocks are aromatic dipeptides like diphenylalanine, which can readily self-assemble into nanotubes in aqueous
solutions at ambient conditions. Recently, we have developed a high-temperature solid-phase self-assembly process for
diphenylalanine. Through this novel process, we succeeded in the growth of vertically well-aligned, uniform nanowires
from amorphous peptide thin film. To demonstrate the versatility of our approach, we also fabricated a micropattern
of peptide nanowires by combining our solid-phase growth method and simple soft lithographic techniques. We believe
that our studies on peptide self-assembly will provide a new horizon for peptide-based nanofabrication.

Keywords: Hlo] QA& Y=7]&
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Printing Technology for Bulk-Heterojunction Organic Photovoltaic Cells:
Inkjet and Aerosol-Jet Printing

44" AT A5, AFA, oA

g ghatel +l; Tae e et
(yoonsch@krict.re.krf)

Bulk-heterojunction type organic photovoltaic cells have been remarkably improved due to the development of
efficient donors and post treatment process. However, most of researchers have studied on the OPVs using spin-coating
method during the past decade. To commercialize the OPVs, much cheaper printing process should be developed such
as inkjet, screen, gravure, and so on. In this study, we have focused on the development of printing technology using
Inkjet and Aerosol-Jet printing, which can offer reliable device performance. Finally, 4.5% power conversion efficiency
can be achieved under AM 1.5 1sun light illumination, which is the highest value in printed OPVs. We reveal that
substantial improvement can be realized by highly efficient bulk heterojunction after printing. Also, we can confirm
these two printing methods are promising fabrication methods for large area OPVs. Also, flexible and large area (18
cm2) printed OPVs have been fabricated and device performance will be discussed in detail.

Keywords: OPV, Bulk-Heterojunction, Printing, Inkjet, Aerosol-Jet
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47] dl=A v Egx A8 7]yl Z2lE RFID 7] &

(kjb0706@etr1 ekr')

2 oA = flexible display2] back plane & AA, organic sensor, LZ]3l organic radio frequency
identification (RFID) Tag 5229 §8& Hx2 L s AF 5 F7] WA vt ERX2~FHe gigh
ANE vtF R 7] WEAlE AAI| 2 Fokll A ARgEt7] e sidaof & EAIF I ATt sdo] HA3
dagh B2l el Avfstar 24 3k

organic RFID +-& 7)o 2H& %1 RFID 7<) M8, 7, 395 g9 ol gl 7149 A4S n}
B0 2 organic RFID2] &% A4 Aol tjd] E&3F & A PolylC, Organic ID, IMEC 5 2] A ZIALol| A A&
ShE SR &3] 7 FR1 organic RFIDO] AIAIA 7l ¢t A A7 A2 Fshalad.

< ETRIOA] & $ vlmz= giA & o2 &3] AT F2 item level tagging8 13.56 MHz= YUY RFID 7]
S 2sta olE FEsly] Y% FUI A EWA A, AR/ 5 U THe IRES

o2 AAE ] FAHE TR, U Holrl Y HA Axpe] AE&EE AT & & AT N FA
baF ol sl E&shaast.
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Electric Circuit Fabrication Technology using Conductive Ink and Direct Printing
AAS A4, 35T

AT FTeddTa

(kwansoo.yun@samsung.comf)

For the micro conductive line, memory device fabrication process use many expensive processes such as
manufactur-ing of photo mask, coating of photo resist, exposure, development, and etching. However, direct printing
technology has the merits about simple and cost effective processes because nano-metal particles contained inks are
directly injective without mask. And also, this technology has the advantage about fabrication of fine pattern line on
various substrates such as FPCB, PCB, glass, polymer and so on. In this work, we have fabricated the fine and thick
metal pattern line on flexible PCB substrate for the next generation electronic circuit using Ag nano-particles contained
ink. To improve the line tolerance on flexible PCB, metal lines are fabricated by sequential prinitng method.
Sequential printing method has vari-ous merits about fine, thick and high resolution pattern lines without bulge.

Keywords: Conductive ink, Inkjet, Micro pattern
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(shkp@etri.re.kr)

Transparent electronics has attracted many interests, for it can open new applications for consumer electronics,
transportation, business, and military. Among them, display backplane, thin film transistor (TFT) array would be the
most attractive application. Many researchers have been investigating oxide semiconductors for transparent channel
material of TFT since the report for transparent amorphous oxide semiconductor (TAOS) TFT by Hosono group and
ZnO TFT by Wager group. Especially, oxide TFTs have been intensively investigated during a couple of years since
the first demonstration of ZnO-TFT driving AM-OLED. Many papers regarding the fabrication and performance of
oxide TFTs, and active matrix display driven by oxide TFTs have been reported. Now lots of people have confidence
in the competitiveness of oxide TFTs for the backplane of AM-Display. Especially, high mobility, uniformity, fairly
good stability, and low cost process make oxide TFTs applied even to a large size AM-OLED. Last year, Samsung
mobile display, former SID, reported 12” AM-OLED driven by IZGO-TFT and it seems that the remained issue for
the mass production is the bias temperature stability. Here, we will introduce the application of oxide TFT and
important issue for oxide TFT to be used for the direct printing.

Keywords: oxide TFT, display, ALD, flexible
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Experimental Investigation of Electrostatic Dripping and
Atomization Mode through Non-MEMs based Nozzle Design

Choi Kyung-HyunT, Dang Hyun-Woo*, M. A. Ali Rehmani

School of Mechanical Engineering, Cheju National University;
"School of Electronic Engineering, Cheju National University
(khchoi@jejunu.ac.kr')

Electrostatic printing either it is drop-on-demand or continuous has immense applications in non-contact printing
systems such as solar cells, flexible printed circuits, RFIDs and bio applications. In this paper a laboratory
manufactured nozzle has been designed for the experimental investigation of electrostatic dripping and atomization of
liquid. Dripping and atomization conditions such as voltage, nozzle tip diameter, distance between counter electrode
and flowrate has been indentified for the designed nozzle. Furthermore it is also demonstrated that the diameter of a
generated droplet could be reduced from a significantly large size to a narrow size distribution which can be controlled
by volumetric flow rate and applied voltage. This study will help in classify the conditions between different
electrostatic dripping mode such as drop-on-demand formation, jet mode and finally the atomization mode based on
the laboratory fabricated nozzle head.

Keywords: Electrostatic atomization, electrostatic printing; drop-on-demand, Flexible Printing
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Direct route to high yield synthesis of metal nanoparticles for printable electronic devices
ASE, ol AF, o139, AYE, AFS, AJHA, ANE, BT
A4 A 7] eMD Lab
(solid305@samsung.comT)

We found a high yield synthetic route to organic-soluble metal nanoparticles in the concentrated organic phase. The
organic phase contains metal salt, amines, fatty acids, nonpolar solvent, and reducing agent. Even using only generic
chemicals, organic-soluble silver and copper nanoparticles could be easily obtained by this simple and rapid reaction
scheme at large scale. The hydrocarbon-protected metal nanoparticles showed excellent dispersion properties and were
successfully printed onto polymer substrates. The printed pattern was heated at 200 °C, which showed very low
specific electrical resistance (< 10 uOhmecm), sufficient for conducting line of various printable devices.

Keywords: nanoparticle, printed electronics
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Novel 3D nanofabrication technique and its applications
A4S

Fhol 2 E A4 A 75} 3}

(jeon3 9@kaist.ac.krf)

Nano transfer printing and micro contact printing is well known printing method based on soft lithography which
uses conformal soft elastomer with designed surface relief structures. Here I introduce another class of novel 3D
nanofabrication technique by using the same elastomer but in a different manner. The approach, which we refer to as
proximity field nanopatterning, uses the surface-reliefed elastomers as phase masks to pattern thick layers of
transparent, photosensitive materials. Aspects of the optics, the materials, and the physical chemistry associated with
this method are outlined. A range of 3D structures illustrate its capabilities, and several application examples
demonstrate possible areas of use in technologies ranging from microfluidics to photonic materials to density gradient
structures for chemical release and high-energy density science.

Keywords: soft lithography, 3D, nanofabrication
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(chkim@kimm.re.kr")

Manufacturing of printed electronics using printing technology has begun to get into the hot issue in many ways
due to the low cost effectiveness to existing semi-conductor process. This technology with both low cost and high
productivity, can be applied in the production of organic thin film transistor (OTFT), solar cell, radio frequency
identification (RFID) tag, printed battery, E-paper, touch screen panel, black matrix for liquid crystal display (LCD),
flexible display, and so forth. The emerging technology to manufacture the products in mass production is roll-to-roll
printing technology which is a manufacturing method by printings of multi-layered patterns composed of
semi-conductive, dielectric and conductive layers. In contrary to the conventional printing machines in which printing
precision is about 50~100/m, the printing machines for printed electronics should have a precision under 30um. In
general, in order to implement printed electronics, narrow width and gap printing, register of multi-layer printing by
several printing units, and printing accuracy of under 30um are all required.

We developed the roll-to-roll printing equipment used for printed electronics, which is composed of un-winder,
re-winder, tension measurement system, feeding units, dancer systems, guide unit, printing unit, vision system, dryer
units, and various auxiliary devices. The equipment is designed based on cantilever type in which all rollers except
printing ones have cantilever types, which could give more accurate machine precision as well as convenience for
changing rollers and observing the process.

Keywords: Printed electronics, Roll-to-Roll, Printing, Low cost, High productivity
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Fabrication of Thin Film Transistors based on Sol-Gel Derived Oxide Semiconductor Layers
by Ink-Jet Printing Technology

223" A%z £ A9, 739

AT sk Al A 33}

(jmoon@yonsei.ac,krf)

We have fabricated solution processed oxide semiconductor active layer for thin film transistors (TFTs). The oxide
semiconductor layers were prepared by ink-jet printing the sol-gel precursor solution based on doped-ZnO. Inorganic
ZnO-based thin films have drawn significant attention as an active channel layer for TFTs applications alternative to
conventional Si-based materials and organic semiconducting materials, due to their wide energy band gap, optical
transparency, high mobility, and better stability. However, in spite of such excellent device performances, the
fabrication methods of ZnO related oxide active layer involve high cost vacuum processes such as sputtering and
pulsed laser deposition. Herein we introduced the ink-jet printing technology to prepare the active layers of oxide
semiconductor. Stable sol-gel precursor solutions were obtained by controlling the composition of precursor as well as
solvents and stabilizers, and their influences on electrical performance of the transistors were demonstrated by
measuring electrical parameters such as off-current, on-current, mobility, and threshold voltage. Microstructure and
thermal behavior of the doped ZnO films were investigated by SEM, XRD, and TG/DTA. Furthermore, we studied the
influence of the ink-jet printing conditions such as substrate temperature and surface treatment on the microstructure
of the ink-jet printed active layers and electrical performance. The mobility value of the device with optimized
condition was about 0.1-1.0 ¢cm’/Vs and the on/off current ratio was about 10°. Our investigations demonstrate the
feasibility of the ink-jet printed oxide TFTs toward successful application to cost-effective and mass-producible
displays.

Keywords: Ink-jet printing, Oxide semiconductor, Thin-film transistors, Direct printing
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Oxidation-free Cu material for printed electronics
AR 5!

R
(sanghol 13O@kongju.ac.krT)

Developing a low cost printing material that can replace silver for the formation of a conducting pattern is an
important issue in printed electronics. We report a novel approach using a non-oxidized copper material during the
printing and sintering process under ambient conditions, which was previously considered unachievable. An attempt
was made to understand the conversion process of cuprous oxide nanoparticle aggregates on metallic copper crystals
through chemical reduction in the solution phase. The detailed mechanism for this conversion, including the role of the
surfactant and crystal growth, was examined.

Keywords: printing, Cu
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Phase change random access memory (PRAM)-<> large sensing signal margin, fast programming speed, low
operation voltage, high speed operation, good data retention, high scalability's< 7}A& 71 f 43t 2pA| o) 1] 3]t
A Mz oty #a] PRAME 33 Q525 52 Ge2Sb2Te57} AFE% 3 UA R reset A 71 3L reliability
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Keywords: Phase change memory, AgInSbTe, PRAM
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ITO= n®@ HE=A| 543 7HAH olg SAlo 2 7MAFFAE e A7HdEEs 7}%12&’%1 thg et
FRATAAY 7t AEAAMZ Eol &85 ok 2 Ao A= RF magnetron sputtering
204 glass 7]1% 9o F7 100nm= ITO L&l 3+ ITO 2t (77 50 nm) o =7+ &
SAskal Al - ITO BHet (77 45 nm) S 1’“6}04 359 AT HAAE AlZsEST
Au ¢} Cus Z12F AbEskginh vk S22k 34l 3297164 150C, 300C = dA e #4485 A
o) B4 9 A EAS v als| EO}E} Ay Qi XRD, SEM, AFM, Hall effect &3] & ©
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sto] Sk | Al Yimelolo] 9] 79 Xoray diffraction(XRD)EZ 2744 S 821815 S ™, high-resolution
transmission electron microscopy(HRTEM)S. 2 ZA4Al % yi=olojojo] W HEE 23t #1748 EAL
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st $1sl 05735}*3 lJrL O‘ia“f El*lﬂﬂﬁl% 01%"6}04 GeszzTes(GST)/
= S 3 3t 5 Cre 3= uf
238 A3 GSTE 2 Zbsksit}. 1 A, Mo o}‘:' ﬂl -.401]200nm x] =S IOOnm lﬁo] 2 7}A] & GST Y=

GST Y= 7|59 714 54 A7HE A8 A% 54 v 4 22 A7) SGAFMS AHESHTh AFMS 4
% Reg dAsglon, vt Z9% AFM upé *}QLM Cr 3t wp2=A e}t 3 A7 dA502 ARE-stSith
GST U= 7155 %718t A1717] 8l 1-V sweepS 3t o™, 2 A3} IMQOIA 10 kQo & Ado] Watgs 3
SLekTh GST thi 715§ 2V, Sns®] 241 Aol A vl WHs1G.0r, 13V, 150ns0] A H2el A A4
Az Wsleqleh o] F2F Mo R s 293 545 AUkski o, o] A= 24 PE] 200nm wGST
547 fArete] v AWst E2E HAEsS e Aﬂi Woz AbgE 4 s Aot

Keywords: %3} WX 2], Ge2Sb2Te5 (GST), C-AFM, 714 54

Photoluminescence analysis of pattemed light emitting diode structure
g3 WAA, Gy, o A
st Al A 35zt

(heonlee@korea.ac.krf)

el e = oy A WE g8o] Hi A A FHoR st AAd 2 E Fdow Zhguka 9l
th AR @A) dFrhol e EE W FFZa &R sty nHe] F8E FHFAYL F US WE TEH A
o] A&S Jelhx Eata gk @)oo s ve FEE & utnAaA e} o Frete] & 24 E
ztol &= Qlate] WAslE WAL @bel 7118k Ao R o] FAE s A37] H5te] WP rto| o= Azt g
2 71 E YA wol SR8 AAE I Ak SHA AAA ARl Fxo] mE FFE 54E
A A mg Adeolrt B AFdA e d=Zd" 9 A4 FAE ol &ate] T 7 x] vie B
micron & HE S ©Fr}o] L= 9] p-GaNZ ol FA3IGITE wPrho| 2= 7|3 9o st=nfAaR ARl 9]gh

Si02F 50nm T3 F 1 9ol UV dZ A" FAS st FEv AEH S AT dZUY FHo=
PAE Zgn) 9ElS CF4CHF3 Za}=vlE o] 83ke] sions AA A 7zbalglar, o] 3o Sicle9l Ar Zal=n=
ol &3 ICP A7t $4& A8} p-GaNFE 100nm A7l ). mpx|vho 2 BOEE o] §8 #4407 340w
p-GaNZ=o]| FollE= Si025S AASt] p-GaNZ9l sub-micron®l A micronFe] & &S FA 31T} Photoluminescence
(PL) 5745 SalA wgrie] o= Azt F4E ARl 2o B FFE 545 BAE0

Keywords: nano-pattern, GaN, photon extraction efficiency, green LED, photoluminescence, nanoimprint lithography
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Atomic Layer Deposition of TaC gate electrode with TBTDET
Z718], oAl
z gy sta 3 sha-sh

(srhee@postech.ac.krf)
kAl CMOS oA 37477 %2 AlolE ddwtat 3| AlolE d=o] #4lS Fa Sl Alo]E A
F& ALET} Folof Ohﬁ pMOS n—MOsoﬂ e AEaE 7ok st A Aol b of gt ©E R
AD gstEolut dotad AlE Ao ¥ FN S B33 Edol O]% A shetsay o whetst s
= 80l WS F1 ]EP AT shete Aol = A iﬂvﬂ ejgko]l Tastn ofo] 7|gRkS wirt S, U
s Wty &S Xilliﬂi olgafloF st} H ¢dto A= TBTDET (tert butylimido tris-diethylamido tantalum) %1
Al ]yt ]7414 < FTIR(Fourier Transform Infrared)% 0]%3H ‘:Po}O:‘E} ‘CEP T, OLDQO} W EFS o]
1

o

[e}

fz‘
o whz} HP% HAYFo] Defx|ar wheke] i*éo
+ TaC, TaN, Ta3N5, Ta205 (52 & 249 F<dol os) A
EAE gEprith

NFSHl 7t E ] ATE T3 ZF FAHNA oust o] wrdto] oA &= A& qFHEa uheke] Wik u}
g A FAFo] oG FEkK = AE 3.

Keywords: 7Al°|E A=, &&F 7lvlo] =, nano-CMOS
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High Quality Nickel Atomic Layer Deposition for Nanoscale Contact Applications
Woo-Hee Kim, Han-Bo-Ram Lee, Kwang Heo®, Seunghun Hong”, Hyungjun Kim'

Department of Materials Science and Engineering, POSTECH (Pohang University of Science and Technology);
*Department of Physics and Astronomy, Seoul National University
(hyungjun@postech.ac.krT)

Currently, metal silicides become increasingly more essential part as a contact material in complimentary
metal-oxide-semiconductor (CMOS). Among various silicides, NiSi has several advantages such as low resistivity
against narrow line width and low Si consumption. Generally, metal silicides are formed through physical vapor
deposition (PVD) of metal film, followed by annealing. Nanoscale devices require formation of contact in the inside
of deep contact holes, especially for memory device. However, PVD may suffer from poor conformality in deep
contact holes. Therefore, Atomic layer deposition (ALD) can be a promising method since it can produce thin films
with excellent conformality and atomic scale thickness controllability through the self-saturated surface reaction. In this
study, Ni thin films were deposited by thermal ALD using bis(dimethylamino-2-methyl-2-butoxo)nickel [Ni(dmamb)2]
as a precursor and NH3 gas as a reactant. The Ni ALD produced pure metallic Ni films with low resistivity of 25
pQcm. In addition, it showed the excellent conformality in nanoscale contact holes as well as on Si nanowires.
Meanwhile, the Ni ALD was applied to area-selective ALD using octadecyltrichlorosilane (OTS) self-assembled
monolayer as a blocking layer. Due to the differences of the nucleation on OTS modified surfaces toward ALD
reaction, ALD Ni films were selectively deposited on un-coated OTS region, producing 3 pm-width Ni line patterns
without expensive patterning process.

Keywords: Nickel, Atomica Layer Deposition, Area-Selective Atomic Layer Depostion
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Transparent thin film transistor(TTFT)= 712 t2Zd o7} 7HX 3l = &3H4, = A
o] 7bs3slH, o= tyaEd o] 4kl B VlEo] Xt WA, A4, 34 9] S4eds ?'fﬂgffﬂ % T 7] o
ol #H< TTFTel| ¥ Oﬂ?ﬂ 56}1 A

ZFskE 7INke] TFT= 8, 545, 292y 55 1 718 Sl ZHglol
ALoA iAo w Az 7hesta, AHg vEow Az Jhesivte FH Wi

e,
ro

Azpo] Fbsa, e o

#H Abgke S 7o w

=,
1\

= TFT A77F ol o]Fojxa gtk @A TTFT 42 o] dA7Ha gt A3ES Zn03.4 eV)H
IO3.6 ¢V), GaO(49 V), Sn03.7 eV)5-2] £ 45k 17ke] 2302 T Aol T2 A8s2 U 7}
T w2 AFIT o]F X ZnO 71Hk] TFTE mobility9} switching & =04 $-48F 5248 R o]}, amorphous

ZnO 7]8ke] TFTO A% &xbe] ehgAo] Wojx&= Z 0% Wiyl O]‘:}

whebA] 2 Aol A= ZnO KUt WS bandgap energys 7 4 912M, n-type 545 50|53, amorphous -
ZE2 A% 7He R IGZ0 =3 AH&-8ho] RF magnetron sputtering WH 0.2 WH) S3F 2o] WskE o] T3
sHSlaL, S35 1GZO BHee] dA e & F3l olo] wE 54 ®gE w4 O}Oiu}

Field emission scanning electron microscope(FESEM)$} surface profilerE ©]-83}4] 1GZO HWrute] ¥ o] g3}
FAE &5l o1, x-ray diffraction(XRD) 48 F3f ulute] AAe3 EAS 47“0}031:]- TTFT &2 2 A]
IGZO "hite] A o 75 Felsty] flste] TFTE WE F I.VE 343kl om, UVvisE o]&3te] 1620 vt
wo] EatgS BAsle] TIFTZ &8 715A4S a3k

Keywords: IGZO, sputtering, transparent thin film transistors(TTFT)
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71&0l AHEHEAE dFrlE il AL Tl Wi A7)7F SolsdA el g glvh webA o]
£ A7) S8l o 7HA A2 Sl bl lom, aF S v A &) Sl EM(electro-migration)
A#Adol Hold Frel= tAstE = A7k JAE A vk 2] w2 oln) electroplating & & ©] 83l Ak
of 4853 Q0m, seed layer=+ sputtering W< ©]-&3}3L T}, SFA|RF sputtering S E3FgH PVD He g
Zu bxl W27 24 @] Wi o]& CVDE wAFH T FHS 1A 4 gk kA9 cVD &
Ae Aqstr] AANE Be BARS] ged, oF ATA e FAE MES 5 G olgrolth

Cu(dmamb)2 = 7]E0| A}-8-3}5 B-diketonate 7] 4 <] XJ:rLiﬂiE]- gt oz w2 A4S 7R A 9o, CVD
FAo| Hgsie}, olo] whel Tre] wulk Z=2o A AL MAASIa, LEA uiuls &zlo}ﬂ -‘,345& 3k
Aoe waeel 2o AUE ARG, ABACe Feln SAe] Fob Al mALe] 71e]
of Wi Fob 7ld W= SitE 7] witel oS WASH] fete] Ta, Ti A9 wHehE Abg-ste] 24
A Qlvh mpEbd do) w5 widhe] gilat S E97] S5 agste] gels SAskglon, W vAlTE
8l 7d2E& FESEM 5& &3 &4sit
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Effects of the buffer layer annealing and post annealing temperature on the structural and
optical properties of ZnO nanorods grown by a hydrothermal synthesis

Agu], 987 oA, A58, 45", olghul’, HAE", Han Qi Fei
QA E A 2w e A Sn g
(hhryu@inje.ac.krT)

The zinc oxide (ZnO) material as the II-VI compound semiconductor is useful in various fields of device
applications such as light-emitting diodes (LEDs), solar cells and gas sensors due to its wide direct band gap of
3.37eV and high exciton binding energy of 60meV at room temperature.

In this study, the ZnO nanorods were deposited onto homogenous buffer layer/Si(100) substrates by a hydrothermal
synthesis. The Effects of the buffer layer annealing and post annealing temperature on the structural and optical
properties of ZnO nanorods grown by a hydrothermal synthesis were investigated. For the buffer layer annealing case,
the annealed buffer layer surface became rougher with increasing of annealing temperature up to 750°C, while it was
smoothed with more increasing of annealing temperature due to the evaporation of buffer layer. It was found that the
roughest surface of buffer layer improved the structural and optical properties of ZnO nanorods. For the post annealing
case, the hydrothermally grown ZnO nanorods were annealed with various temperatures ranging from 450 to 900°C.
Similarly in the buffer layer annealing case, the post annealing enhanced the properties of ZnO nanorods with
increasing of annealing temperature up to 750°C. However, it was degraded with further increasing of annealing
temperature due to the violent movement of atoms and evaporation. Finally, the buffer layer annealing and post
annealing treatment could efficiently improve the properties of hydrothermally grown ZnO nanorods.

The morphology and structural properties of ZnO nanorods grown by the hydrothermal synthesis were measured by
atomic force microscopy (AFM), field emission scanning electron microscopy (SEM), and x-ray diffraction (XRD). The
optical properties were also analyzed by photoluminescence (PL) measurement.

Keywords: Annealing treatment, ZnO, Hydrothermal synthesis
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SiGe Nanostructure Fabrication Using Selective Epitaxial Growth and
Self-Assembled Nanotemplates

Sang-Joon Park, Heung-Soon Lee, In Chan Hwang, Jong-Yeog Son, Hyungjun Kim'

Department of Materials Science and Engineering, POSTECH (Pohang University of Science and Technology)
(hyungjun@postech.ac.krT)

Nanostuctures such as nanodot and nanowire have been extensively studied as building blocks for nanoscale devices.
However, the direct growth of the nanostuctures at the desired position is one of the most important requirements for
realization of the practical devices with high integrity. Self-assembled nanotemplate is one of viable methods to
produce highly-ordered nanostructures because it exhibits the highly ordered nanometer-sized pattern without resorting
to lithography techniques. And selective epitaxial growth (SEG) can be a proper method for nanostructure fabrication
because selective growth on the patterned openings obtained from nanotemplate can be a proper direction to achieve
high level of control and reproducibility of nanostructucture fabrication. Especially, SiGe has led to the development
of semiconductor devices in which the band structure is varied by the composition and strain distribution, and
nanostructures of SiGe has represented new class of devices such nanowire metal-oxide-semiconductor field-effect
transistors and photovoltaics. So, in this study, various shaped SiGe nanostructures were selectively grown on Si
substrate through ultrahigh vacuum chemical vapor deposition (UHV-CVD) of SiGe on the hexagonally arranged Si
openings obtained using nanotemplates. We adopted two types of nanotemplates in this study; anodic aluminum oxide
(AAO) and diblock copolymer of PS-b-PMMA. Well ordered and various shaped nanostructure of SiGe, nanodots and
nanowire, were fabricated on Si openings by combining SEG of SiGe to self-assembled nanotemplates. Nanostructure
fabrication method adopted in this study will open up the easy way to produce the integrated nanoelectronic device
arrays using the well ordered nano-building blocks obtained from the combination of SEG and self-assembled
nanotemplates.

Keywords: SiGe Nanostructure, Selective Epitaxial Growth, Self-Assembled Nanotemplates
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Pattern lo]3 9 S AYA AAE w=A A F5 A F shuho|th. Pattern®] A Eo] Folxlol wpEt
Pattern®l] &4 71elA @3 LAPAE AA e A2 Y= oA ). 1wk ol V& F2AAA
TN <] gleto e 499 R uhuto] A FAVF HY| AR ol g TAE A A8 7]
= AFFRNA 3etdlo] FEE Y33 Megasonic 52 ©]&3lo] AFHE Bgsts W E] AyE 9l
o} SHAINE FAAA L A S et gEgoz Qe ¥ &4 2 B v e EAlw 3] olrt Ha ok
ol g TS 837 Y] dA AA Yol AAHI Qo o] F HolA FATGE HolAE HEAA T
A FATE o] &3l YAE 11]74 at7] wjito] FH-A Q1 AA o] Jhsah MAE ZHo| heste] £4bo] Al
48 & 4 vt 12 Pattern] T3 93] A¥E *ﬂl"é@_«l Zpo] 7} A3l Trench W2 @ G AAHA A
A A ] ‘?a_”éi% T AT

A2 Si STI Pattern< 100 nm PSL Particle (Red Fluorescence, Duke Scientific, USA) & 50ppm FX=Z 3| 4]
AlZ1 TPACl dipping 3t 2 A% ¥ N2 Gasg o] &3] {dzx3ste] Enlatsict. 18] o)A AT A4 Al
2®e FHd) oy 1.8 I7hA] 7% ol AE A ASE 1,064 nm Nd:YAG oA S o]&31e] Agst).
olx AT} AP FAI e} AlHALo] o] A, gap distance®} A E W3] AAFEES FE3IGITE AA
&S A AF JAF BAES 64%}3413]74 (LV-150, Nikon, Japan)Z ©]-&3&}o] =43} t}.

21 A3, Trench W] 2 AYA}FS] 79~ Trench 51 LAY =pol| v 3l Al E&o] Hojx|= o
v AlE 3 gel A 2" e At 7kl et Trench W9 S AR ] digh AA &85 S7HA1E &
AR

Keywords: Particle removal, Cleaning, Laser Shock Wave, Trench
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= 0}04*@}34 2o Fr1bekE vt ERA2EHE taFd ol 75 &), RFID, ~vtE Fo i g
at7] A% A7) wol Howl At 53], Absloled uput E%HX]iEi—E 71E9] A Aol A& A
2k E}ﬁ A AYZE active layer® AHR 3] A ZE AAtol] H]Ele] AMOLEDY AMLCDE %3817 283 A
A} olgm, BAH o A A4S Holx vwA AP tFo A vhEeie 5 %HE%EQE 135}k

&
TN B A G A T EAS HRIth B Ao A= Zinc acetate dehydrateS 3| 2 AF23}aL ethanolamine
S & AR AESt kst AAHQ &4 WHS F31o] Zine Oixde (ZnO)E active layer® AF8-3gh
1y WX ~E] 5 A28t ZnO vt EWA] B = Xd:rLiﬂ LS T Hoﬂ 27 I & 448 HA
of AAFE AL A ZFE Zn0 W ERA| 2B = TS GoolA w2 T (>90%) & EAITH 4k}
A vtk ERA 2O BEAE A A7) 9ste] ATAl &4 9] s x4, ZnO BHEH T”ﬂ x4, €44
ko 24 53 2E ATE FAEA o T8 279 WEE F3te] HAstE Zno ¥ ERA|AEH =
sl o] 5 =7t 9.4 cm”2/Vs, sub-threshold slope©] 3.3 V/dec L2 3L on-to-off current ratio”} 5.5x10°5= T]2=E2|
°of 225 Ty FRA 54E Bl

Keywords: ZnO, §434, At}
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A7 Wstel i A= F53 Aot
M AEEY $27E22(99.999%) 5 7F HE
o?ﬂ' SH 3 BPS-3 (Levitronix, USA) & o] &3} #4240
—2— Azt o, &F 424 ¥ %7, DHDI-1 (TOA-DKK, Jap
7, 3 LPMO] Tt fFESE W FHdl 2.0 ppm®] FEFE
7] 918kl 4 sx st W pH, ¥ UAE SASAT 3 ot W] wE
bathF e o] A 7] A A& 7??*&3 GrbeA k. Fage] AAHL SN, YA do =
915 o] &3l bath R w2 AA7IAAN 45 w29t v7kay FE B H7bA Wste
+9] SC-1 ANt 747} val H7}s }Oﬂt}.
7% 5 BG4 o] AAH PEHOML Bt 2089 =
N %FJ} A E = AS FIstslion, pHe] A5
}o 20 ppm®] FEo)A pH 534 =9 kS veERdh 2H 4
I ‘OiDP Bath Fefo] AA7AA w7t S Q7tsle] Fago] AFEasS
e 2Egobs Hlsh, SC-1R Tt W AR aEo] SA AT v wid 2] Al 7] oA
3 Ay, a5 Al H Aol 93 JFoz SC-1S AT 5 dE TS A
& 5 A‘ii@
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o] =2 WHgA BCL VIR GaAse] 72 A7ZFS et & 1 Adol gigte] AT 4] 3 Aol
o] wj A&k Azt I W= BCh EE‘rZHV’ﬂH«] bR, 4 9 RIE A 9] o] Wstolth WA ¥
A ¥ S 75 mTorr LA AT F BCL 73 ¥3} (2.5~10 scem)3f| A A &1t} “:fﬂ' BCLo F%< 5 scem
2 aAGAZ = FALEH S wsh47~180 mTorr)OH/H A7 A S AA AT X902 47 mTorr9t 100 mTorr
of Ztzbe] BALRNA RF % S92 WA (50-200 W) 213184
GaAs Zetz=vt 2 Zbo] 2y & xHEA 547 (Surface profiler) & AR&-3to] EW o] ©@atol AH7E 46}
St 2 & O AFE o] &3l A S (Etch rate), 212 ¥ A2 7] (RMS roughness), 217} A BIH] (Selectivity)
s A4 EARE ek e A7 3 Foll AlE Ho ISk A7) vholo] 28} BCL Eb=vt 7t E
Fsh g £417] (Optical Emission Spectroscopy)E o] &3}0] Zef=nte] AJHE AA o= FA81¢lH
o] A3 Aol wt=w T ¢t Tk AE A A7) vpolo] 29 s AAAIZIT BCL ¢ WSt
o] gk <

GaAs?l 27t A7HE Fe)5hA 5 seem®] BCL /b33 RF 3 5198 100 W 28RS 0 424
47 mTorrol A 7P =okom, 1 gk 042 m/min ©]ATh GaAs®] A7 £ G o] SRS A
2 om 180 mTorrol| A= A ZH&o] 0.03m/min= 72 21 7+= A eroxrh. gk 3¢S 75 mTorr, RF 3 I49]
£ 100 W2 LGA 7|31, BCly 7F2=2F 3 S 2.5 scemoll A 10 scemZ7hA] WA F S W], 10 scem & BCl; 7F2=F5F
oA 7hg E& 217H&<l 0.87 m/min®] 74 = At

ol whE GaAso] A7t § 9 AH7]= Al 2 nm B v wjEsiglom, Ao A 7hEA] ke 180
mTorr®] Z7el A= oF 1 nm® Yobxvh & A3 3o A GaAse] #-3Alol oigh 21zF el Hdf of 3:1
ot At
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Chalcopyrite "2 2|CIS 8¢&-2 A H o)y N2 & FF5 A (1x10° em™)9 ME=3] 249 §o
A ddd A o Qs nas uE HYdAE FEFS AR B RS Zu v s A 22
o] 43 Cu(InGa)Sex (CIGS) Bl =]2] A9 vk gofdx] F AA Hi E&2 20%5 G443 v glom,
ol 71&E AR dolHd Al BeEAA Y afol 2 sE FAoth 2y olgld $43 AfoE B
Teta wuk SHA] SASEAR S AHE P AR} 22 uvt AT E ALESH HH FAHEE =&
Wk oy gl ARS-E = Al 59) 20-50%2] £AS FHsobyt gt g ol A CellA 2ol o E o] 7] wiell
Z1EME o] o] 483 dAE nHT u FEFFT e Az FAHGE F)Hom UE 4 a gH s}
7} golgt Al FA o] Aot oleigt BHA v XY IR 93t CIS FEFFFT Ax Ve CIS
A= el A7tst @ A H S E 7 S AAY VER AAE I Jan H {45 e o] R gl
u A AAF FA, Alo] R & Vel Fgste] Be AA Al 2 vdAel 2as AFE At 9l

®

HAZ F2lol 93 CIS F&5F Ax 7&2 A3A B4 e wal A4 gAY AFANE AFRshe
WA g AFAE AESE MHoRE Ui £ duh B Ao E &9 AFAE paste SHCE AR
th ol SAqAFA BA Az7F JAE AFA) Azl wla] v ghdbsial, A B ) LAY 9t
HE g7 248 & ke Fd 2 AFEEE0] ol &% sourceR2 % BFEF A ZFo] shEE] FA w@rf Akl
2 2371 71t E 7] wiolg. A AFE B fN AT A= CuNO;) 2 InCls, Ga(NO3)Z Cu, In, Ga &4 &2
2 AAste] ol wet&o] 73] &) AA binderd! AEZQ =9} WEL S A2 gNH Egtale] ApA &
A& AT o] £ E pastedT H L= precursortS Y313 AL AR F Se 74 EA 5
CIGSTS A& & At whube] 548 XRD, SEM, AES, TGAS o2 B8

Keywords: solar cell, CIGS, non-vacuum
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Al AstE A DFTol e A azte] vt ERY, RutdE AFERE, wFENST 5 ET GA
of o ALEH I glom, 1 FEEokE doRE A G FA Utk o= gt e=9o] A
o, i, 88 A AR o3 Ao, Ak 2 FAow ARgEHY] 913 7] o] Es] W& Fo
b A Aste A dgvele=E vge] 28 Fdow AEey] feiMs FEHo] Bu P E o ok
ek dgtel e =0 FEEE AstA7IE aRlogE v Aol AN 53] v FFEEH o2
FEYAS £AE sAdl ok gk & AFolM s dilm A wdvol sl FFEEAS FIATIV A
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Growth behavior on initial layer of ZnO:P layers grown by magnetron sputtering
with controlled by O, partial pressure

Agol, HAY, g%, A5, 237

At 3hd) g
(chohk@skku.edu’)

The superior properties of ZnO such as high exciton binding energy, high thermal and chemical stability, low
growth temperature and possibility of wet etching process in ZnO have great interest for applications ranging from
optoelectronics to chemical sensor. Particularly, vertically well-aligned ZnO nanorods on large areas with good optical
and structural properties are of special interest for the fabrication of electronic and optical nanodevices. Currently,
low-dimensional ZnO is synthesized by metal-organic chemical vapor deposition (MOCVD), molecular beam epitaxy
(MBE), thermal evaporation, and sol-gel growth. Recently, our group has been reported about achievement the growth
of Ga-doped ZnO nanorods using ZnO seed layer on p-type Si substrate by RF magnetron sputtering system at high
rf power and high growth temperature. However, the crystallinity of nanorods deteriorates due to lattice mismatch
between nanorods and Si substrate. Also, in the growth of oxide using sputtering, the oxygen flow ratio relative to
argon gas flow is an important growth parameter and significantly affects the structural properties.

In this study, Phosphorus (P) doped ZnO nanorods were grown on c-sapphire substrates without seed layer by radio
frequency magnetron sputtering with various argon/oxygen gas ratios. The layer change films into nanorods with
decreasing oxygen partial pressure. The diameter and length of vertically well-aligned on the c-sapphire substrate are
in the range of 51-103 nm and about 725 nm, respectively. The photoluminescence spectra of the nanorods are
dominated by intense near band-edge emission with weak deep-level emission.

Keywords: ZnO:P, nanorod, sputtering
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Study of passivation layers for the indium antimonide photodetector
oA, AAA, FFA, FIF

Agelsha A 83 oy
(eyoon@snu.ac.krT)
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Novel Activation by Electrochemical Potentiostatic Method
o]3y, o] F-", AFL, ARS, AAA”
Aot Al F 3 e Y 2(F)

(junekey@chonnam.ac.krf)

Fabrication of good quality P-type GaN remained as a challenge for many years which hindered the III-V nitrides
from yielding visible light emitting devices. Firstly Amano et al succeeded in obtaining P-type GaN films using Mg
doping and post Low Energy Electron Beam Irradiation (LEEBI) treatment. However only few region of the P-GaN
was activated by LEEBI treatment. Later Nakamura et al succeeded in producing good quality P-GaN by thermal
annealing method in which the as deposited P-GaN samples were annealed in N2 ambient at temperatures above
600°C. The carrier concentration of N type and P-type GaN differs by one order which have a major effect in AlGaN
based deep UV-LED fabrication. So increasing the P-type GaN concentration becomes necessary.

In this study we have proposed a novel method of activating P-type GaN by electrochemical potentiostatic method.
Hydrogen bond in the Mg-H complexes of the P-type GaN is removed by electrochemical reaction using KOH
solution as an electrolyte solution. Full structure LED sample grown by MOCVD serves as anode and platinum
electrode serves as cathode. Experiments are performed by varying KOH concentration, process time and applied
voltage. Secondary Ion Mass Spectroscopy (SIMS) analysis is performed to determine the hydrogen concentration in
the P-GaN sample activated by annealing and electrochemical method. Results suggest that the hydrogen concentration
is lesser in P-GaN sample activated by electrochemical method than conventional annealing method. The output power
of the LED is also enhanced for full structure samples with electrochemical activated P-GaN.

Thus we propose an efficient method for P-GaN activation by electrochemical reaction. 30% improvement in light
output is obtained by electrochemical activation method.

Keywords: GaN, Activation, Electrochemical
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(chohk@skku.eduT)
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Luminous Characteristics of Transparent Field Emitters Produced by
Using Ultra-thin Films of Single Walled Carbon Nanotubes

Eunsoo Jang, Jeungchoon Goak, Hansung Lee, Seungho Lee, Naesung Lee'

Faculty of Nanotechnology and Advanced Materials Engineering, Sejong University
(nslee@sejong.ac.krf)

Carbon nanotubes (CNTs) are attractive material because of their superior electrical, mechanical, and chemical properties.
Furthermore, their geometric features such as a large aspect ratio and a small radius of curvature at tip make them ideal for
low-voltage field emission devices including backlight units of liquid crystal display, lighting lamps, X-ray source, microwave
amplifiers, electron microscopes, etc. In field emission devices for display applications, the phosphor anode is positioned
against the CNT emitters. In most case, light generated from the phosphor by electron bombardment passes through the anode
front plate to reach observers. However, light is produced in a narrow depth of the surface of the phosphor layer because
phosphor particles are big as much as several micrometers, which means that it is necessary to transmit through the phosphor
layer. Hence, a drop of light intensity is unavoidable during this process. In this study, we fabricated a transparent cathode
back plate by depositing an ultra-thin film of single walled CNTs (SWCNTs) on an indium tin oxide (ITO)-coated glass
substrate. Two types of phosphor anode plates were employed to our transparent cathode back plate: One is an ITO glass
substrate with a phosphor layer and the other is a Cr-coated glass substrate with phosphor layer. For the former case, light
was radiated from both the front and the back sides, where luminance on the back was ~30% higher than that on the front
in our experiments. For the other case, however, light was emitted only from the cathode back side as the Cr layer on the
anode glass rolled as a reflecting mirror, improving the light luminance as much as ~60% compared with that on the front
of one. This study seems to be discussed about the morphologies and field emission characteristics of CNT emitters according
to the experimental parameters in fabricating the lamps emitting light on the both sides or only on the cathode back side. The
experimental procedures are as follows. First, a CNT aqueous solution was prepared by ultrasonically dispersing purified
SWCNTs in deionized water with sodium dodecyl sulfate (SDS). A milliliter or even several tens of micro-liters of CNT
solution was deposited onto a porous alumina membrane through vacuum filtration. Thereafter, the alumina membrane was
solvated with the 3 M NaOH solution and the floating CNT film was easily transferred to an ITO glass substrate. It is
required for CNT film to make standing CNTs up to serve as electron emitter through an adhesive roller activation.

Keywords: carbon nanotube, field emission, transparent film, sodium dodecyl sulfate
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Fabrication of Transparent Heat-element using Single- Walled Carbon Nanotubes
A, Nguyen Van Quy, ol&wl, 2153, A=A"

Zedsta
(dojin@cu.ac.kr)

In this research, single walled carbon nano-tube film was manufactured with spray coating method on glass for
application as transparent heat element. SWNTSs solution to be used for spraying is obtained by dispersion of 0.01 wt%
purified SWNTs in dimethylformamide (DMF) solution through ultrasonification and centrifugation. The transmittance
and sheet resistance of SWNTs film were determined by the number of spray injection. Manufactured SWNTs film
will have sheet resistance range of 200 Q/0-900 Q/o at transmittance range of 70-90 %. Heat generation characteristic
of SWNTs film was measured by applying constant DC voltage of 15V. The result confirmed that SWNTs film with
sheet resistance of 200 Q/o reaches surface temperature of 80°C within several seconds. In addition, PET coating film
was coated on top of the SWNTs film by using laminator in order to solve weak adhesive property of the spray
coated SWNTs film on the substrate as well as to maintain its electrical and optical properties.

Keywords: Single walled carbon nanotube, Transparent heat element film

31



¢ B5 )

Characteristics of Transparent Conductive Films of Single-Walled Carbon Nanotubes
with Treatment of Surfactants and Nitric Acid

A4, 2AE, ol%E, oA’
R EEREA R A

(nslee@sejong.ac.krf)
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Structural and piezoelectric properties of
lead-free (1-x)(Naps Kos)NbOs-xBa(Tige, Sho1)Os ceramics

A54, FA, ARL”, AGET, o|9A”, W3
sedsn, 297169 nEdsn; a4
(jhpaik@kicet.re k)

Lead-free (1-x)(NaosKos)NbOs - xBa(TipoSne.1)O3 [NKN-BTS-100x] ceramics doped with 1 mol% MnO, have been
prepared by the conventional solid state method and their structural and piezoelectric properties were investigated. The
NKN-BTS-100x ceramics exhibited a dense and homogeneous microstructure when they were sintered at 1030-1150°C.
Grain growth was observed for the specimen sintered at relatively low temperature of 1050°C. A tetragonal/orthorhombic
morphotropic phase boundary (MPB) in the perovskite structure was also appeared for the NKN-BTS-100x ceramics
(0.04<x<0.07) sintered at 1050°C. The enhanced piezoelectric properties in the NKN-BTS ceramics with a MPB
composition were obtained. Especially, for the NKN-BTS-6 ceramics, a high dielectric constant (8T3/80=1,400),
piezoelectric constant (d3;3=237) and electromechanical coupling factor (k,=0.42) were obtained.

Keywords: Lead-free piezoelectric ceramics, morphotropic phase boundary (MPB), lead free relaxors

¥ A (1-X)(BiosKos) TiOs-xBiFeOs Algtd o] 44 % ¢td E4
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Ao e

(yssung@changwon.ac.krf)

Dielectric and piezoelectric properties of Lead-free (1-x)(BiysKos)TiOs—xBiFeO; ceramics prepared by a conventional
solid state reaction method were investigated in the range of x = 0~10 mol%. Piezoelectric coefficient was increased
from 31 pC/N at x = 0 mol% to 64 pC/N at x = 6 mol% then decreased with increasing x. Electromechanical
coupling factor (K,) was increased up to 0.18 at x = 10 mol%. On the other hand, mechanical quality factor (Qm) was
decreased. Grain size was not much changed with various x and a single perovskite with tetragonal symmetry was
maintained at all compositions forming a solid solution between (BiysKos5)TiO3; and BiFeOs;. Depolarization temperature
(Tq) was gradually decreased with increasing x from 302 C at x = 0 to 245 C at x = 10 mol%.

Keywords: Lead-free, Bismuth potassium titanate, Bismuth ferrite
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Aspect ratio enhancement of ZnO nanowires using silicon microcavity
J P. Kar, S. N. Das, J. H. Choi, Y. A. Lee”, T. Y. Lee", J. M. Myoung™"

Information and Electronic Materials Research Laboratory, Department of Materials Science and Engineering,
Yonsei University;
"Nanobio Fusion Device Laboratory, Department of Electrical and Electronic Engineering, Yonsei University;
“Information and Electronic Materials Research Laboratory, Department of Materials Science and Engineering
(jmmyoung@yonsei.ac.krT)

A great deal of attention has been focused on ZnO nanowires for various electronics and optoelectronics
applications. in the pursuit of next generation nanodevices, it would be highly preferred if well-ordered ZnO nanowires
of lower dimension could be fabricated on silicon. Before the growth of nanowires, silicon substrates were selectively
etched using silicon nitride as masking layer. Vertical aligned ZnO nanowires were grown by metal organic chemical
vapor deposition on patterned silicon substrate. The shape of nanostructures was greatly influenced by the
micropatterned surface of the substrate. The aspect ratio, packing fraction and the number density of nanowires on top
surface are around 10, 0.8 and 10’ per mm’, respectively, whereas the values are 20, 0.3 and 5x10’ per mm’,
respectively, towards the bottom of the cavity. XRD patterns suggest that the nanostructures have good crystallinity.
High-resolution transmission electron microscopy confirmed the single crystalline growth of the ZnO nanowires along
[0001] direction.

Keywords: ZnO, Nanowires, MOCVD, Etching
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Effect of annealing atmosphere on the properties of chemically deposited Ag2S thin films
S. M. Pawar’, S. W. Shin, C. D. Lokhande’, JH. Kim

Department of Materials Science and Engineering, Chonnam National University;
“Thin Film Physics Laboratory, Department of Physics, Shivaji University
(spawar_81 @yahoo.co.inT)

The silver sulphide (Ag2S) thin films have been chemically deposited from an alkaline medium (pH 8 to 10) by
using a silver nitrate and thiourea as a Ag and S ion precursor sources. Ethylene Damine tetraacetic acid (EDTA) was
used as a complexing agent. The effect of annealing atmosphere such as Ar, N2+H2S and O2 on the structural,
morphological and optical properties of Ag2S thin films has been studied. The annealed films were characterized by
using X-ray diffraction (XRD), scanning electron microscopy (SEM) and optical absorption techniques for the
structural, morphological, and optical properties, respectively. XRD studies reveal that the as-deposited thin films are
polycrystalline with monoclinic crystal structure, is converted in to silver oxide after air annealing. The surface
morphology study shows that grains are uniformly distributed over the entire surface of the substrate. Optical
absorption study shows the as-deposited Ag2S thin films with band gap energy of 0.92eV and after air annealing it
is found to be 2.25 eV corresponding to silver oxide thin films.

Keywords: Silver sulphide, thin films, X-ray diffraction, monoclinic, optical absorption
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Growth and Characterization of Vertically Aligned ZnO nanowires
with different Surface morphology

S. N. Das, J. H. Choi, J. P. Kar, J M. Myoung'

Information and Electronic Materials Research Laboratory,
Department of Material Science and Engineering, Yonsei University
(jmmyoung@yonsei.ac.krT)

Vertically aligned zinc oxide (ZnO) nanorods (NRs) with different surface morphology were grown by metal organic
chemical vapor deposition (MOCVD) on sapphire substrate. The films thus prepared were characterized by measuring
X-ray diffraction (XRD), Scanning electron microscopy (SEM) and Transmission electron microscopy (TEM) studies.
To study the effect of surface morphology on wettability, the contact angle (CA) of water was measured. It was
demonstrated that the CA of the deposited ZnO NRs varied between 104" and 135° depending upon the surface
morphology. Variable temperature photoluminescence (PL) have employed to probe the exciton recombination in high
density and vertically aligned ZnO Nanorod arrays. The low-temperature PL characterizes the dominant near-band-edge
excitonic emissions from such nanorod arrays.

Keywords: ZnO, nanorod, optical properties
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(Improved drop impact reliability of Sn-Ag-Cu solder joint using Cu-Zn solder wetting layer)
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OLED(organic light emitting diode)™= A} H3 tl2=Ed o2 AXFo], Y+
EYo]2% FEa glvh kAN, OLED] 7Hg & @4 59 shurh &3 2
o] 72 OLEDY] lifetimeZ} AZAHTE whebA] o]o] thdt mechanisme] &3o] Hg st} upgha] 2 <

il
al
b
K
T,
=)
10
4 f
S

flexible¢r OLED®| A-&¥H & 5% ZE W] A2 9 79 w&25d w ) NE 4
o thal MOCON<2| weight gain test (WGT)E &3l barrier layeroll thal]l H7}8FaL o]ol thét mechanisms &¢ 3}

=4 I H-o] At F% ZE IS OLEDY cathode®} anode A& & ®o] ALE-5 = Al ITOE sputterIH| &
o] &3] single layer?} multi-layer®] & 7Fx] F%= PET7| %ol Z&3}t). 3 =L wo| 2 BA4S dolr
3.A} bare PET / ITO coated PET(single layer 50 um) / Al coated PET(single layer 200 m)2] Al 7}%] A|#H-S A 2}5}
Atk o] AlAE 747} 25°C, 37.8C, 50T 2EolA tests W a8kl o 28-S 100%RH, 70%RH, 40%RHZ=7
o iz A Hedste] ztzhe] iz A 74zt ko] wE & IPHe] FEIAF B g
mechanisme &3 Th AS5 Tl WE 22T 54 H7F A3 multi-layer7} single layer2.th © $-5-3 4=
379 barrier 573 WERASATE 18] ZF 2o WE testd W 2 %27F F7HESF barrier®] 573 0] vk
o] B3t

Keywords: Flexible OLED, WGT, Moisture permeation, Barrier layer, Reliability
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Microstructure and electrical properties of
high power laser thermal annealing on inkjet printed Ag films

Yo Han Yoon, Seol-Min Yi, Jung-Ryoul Yim, Ji-Hoon Lee, Young-Chang Joo®

Seoul National University
(ycjoo@snu.ac.krT)

In this work, the high power CW Nd:YAG laser has been used for thermal treatment of inkjet printed Ag films—
involving eliminating organic additives (dispersant, binder, and organic solvent) of Ag ink and annealing Ag
nanoparticles. By optimizing laser parameters, such as laser power and defocusing value, the laser energy can totally
be converted to heat energy, which is used to thermal treatment of inkjet printed Ag films. This results in controlling
the microstructures and the resistivity of films. We investigated the thermal diffusion mechanisms during laser
annealing and the resulting microstructures. The impact of high power laser annealing on microstructures and electrical
characteristic of inkjet printed Ag films is compared to those of the films annealed by a conventional furnace
annealing. Focused ion beam (FIB) channeling image shows that the laser annealed Ag films have large columnar
grains and dense structure (void free), while furnace annealed films have tiny grains and exhibit void formation. Due
to these microstructural characteristics of laser annealed films, it has better electrical property (low resistivity)
compared to furnace annealed samples.

Keywords: CW Nd:YAG laser, furnace annealing, inkjet printing, thermal diffusion, resistivity
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Hole pattem & AJol w& <<-/PET sheete] <l A] #]dH s}

R EE R
(yescho@pusan.ac. krT)

H < 3lojf o] 7153 flexible display2] 7l b”'O] ghte] zldg el mwal OLED(organic light emitting diode)<] 2

4l 7}‘6*3 & AA AL A} AR cathode A FE Q] Cr, Als-2 tensile == bendingol] F &Fsc). wheha] £ 1o
A, AAA 8 olH 2 o] PET(125 1m) 'éﬁoﬂ Al, Cr, Cr+AlS Z}7} ZH5la F-5 2 22 holeS patterning®
9—3”‘1 1 Al AT S FAaAA AVIAGR) WstE HAstehs H IS designdtal Al 7HA =

%ol M71A8 fstE 3 £ © 7% flexible display® 55 2t 1 H40] ot A=) FAAHE vA
Hele] gk} el H hole SIZeoﬂ & H7]Age] W3S dolH 7] $13) hole sizex= 50 um, 30 tm, 10 m= A
Aehola 7h7be] Féutol patterning@halth, AGE ARL AGAF o] 3 % amwmin®] SEZ 917
28 fhEA Load®] 270 E FEtel H1ARHARIS BABFOD A AR AT A A
AW stE cro] e Azt 7bd FAEA Wakglon the O & CriAl Al 0] 9Ith BEEH hole size®] 710
w2 A7) A3 H3lE 50 m sized] holed patterndt Al o] 71 ok e A3 WIS WYL}

Keywords: Flexible display, Hole pattern, Tensile test, Reliability
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Decp RIEE ol $3te] AZe vhol 22 x& vol
WA AT A Aol JFAIA EA
T

olelE wag WAl g as} FopwA vhol a2 wZe] @ Faw ol
Z-2 Nano particle deposition system (NPDS)ol|l A 7Fg F Q3 oz F&olu Aty E2S
A7 98-S gk =3 mlo]a R =52 vlo]d R AFo]s MEI FAMEE O] flE oFE A
B Eolmﬂ’ﬂ AHE 7S

olglgh o] A2 wEL it 7 AA dAPH S 3
A mpol AR wEL A7t Yol Ay v iAE st Aol @a A OPU% /‘}*‘:’Lﬂ‘“d ’K‘jéo]
A 7ML o B E MY & GO R SRS ImmolstE Al &Sk Ale] ol Yk Aot whet
A B Ao A= Si waferS Deep RIE Hw% o]-g3ate] 33U A o7 ATt Deep RIE W4 % BOSCH
processE ©]-&3Fth oA whEoR wlo]A R =EE tolHE Iy WA S skl NPDSel #8383l
Si wafer= TH5o % UP |32 x=Z0°] 285 NPDSE ©] &3} graphite T2 714351 X5 /\é@% A A5
= 019} a”ﬂ A4 frA ASHCFD)E ol &3te] mpolaR wZY o] &3 &% Vb vt qRE % E‘rﬁ}c’“ﬂr.
s& f3 2 it”a ol-gate] FAo AT AlFHCIAE Tt dSFehe 740; UP SRS
LH°ﬂ*1 TrZﬂJ i%% o ge o vk AAl A Aot Aat fFA GohE o] &3k Al EH oA 7ﬂJerml H] 1l
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Surface Analysis of Fluorine-Plasma Etched Y-Si-Al-O-N Oxynitride Glasses
Jungki Lee, Seongjin Hwang, Sungmin Lee”, Hyungsun Kim'

School of Material Engineering, Inha University, Incheon 402-751, Korea; "Korea Institute of Ceramic
Engineering and Technology, Icheon-si, Gyeonggi-do, 467-843, Korea
(kimhs@jinha.ac kr')

Plasma etching is an essential process for electronic device industries and the particulate contamination during
plasma etching has been interested as a big issue for the yield of productivity. The oxynitride glasses have a merit to
prevent particulate contamination due to their amorphous structure and plasma etching resistance. The YSiAION
oxynitride glasses with increasing nitrogen content were manufactured. Each oxynitride glasses were fluorine-plasma
etched and their plasma etching rate and surface roughness were compared with reference materials such as sapphire,
alumina and quartz. The reinforcement mechanism of plasma etching resistance of the YSiAION glasses studied by
depth profiling at plasma etched surface using electron spectroscopy for chemical analysis. The plasma etching rate
decreased with nitrogen content and there was no selective etching at the plasma etched surface of the oxynitride
glasses. The concentration of silicon was very low due to the generation of SiF4 very volatile byproduct and the
concentration of aluminum and yttrium was relatively constant. The elimination of silicon atoms during plasma etching
was reduced with increasing nitrogen content because the content of the nitrogen was constant. And besides, the
concentration of oxygen was very low on the plasma etched surface. From the study, the plasma etching resistance of
the glasses may be improved by the generation of nitrogen related structural groups and those are proved by chemical
composition analysis at plasma etched surface of the YSiAION oxynitride glasses.

Keywords: plasma etching, xps, oxynitride glass, esca
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o] AR w-FL SFFIbA AFe AME vEFE d 8% vejag 2 Sorte A4H<
FEolth nfo]l A2 5L T3 YR A5 Al El(nano-particle deposition system, NPDS)ol| Eo14 4 Slth
FEHE UEEE YAE =52 T 2550 R A F A2dA olF 7w A% ]

71 M2 Al&dolth & A7 H3E+= NPDSO| 2ol =58 dWhbaQl vhieA] 345 o] &ste] wio]a
2 = 3 vo]lAR =SS AZes dH Avh Ba 382 oY d rlolaRn=ES AlAteke ]
A 3408, FEAdgEe=nE ol & HeE ~°rﬂ olHE A AT Ves TIth B T ARE
|5 SFe2t CiFsllUl, o] 5 714l 71A| & Wdol7bi A Abgato] du]2 dolsE o g 2zt
&g WETE EAEH o) E A Hdd] FAlstd who]l AR =F @%L?}
Zeads @E]f:_" gllo] 5 Lﬂ°ﬂ %*31\173 T AUtk & ATl E B oxg% o] &3te] 3ak9l WOl AR &S
A 23Tt 71E Z}(deep reactive ion etching, DRIE) &4 S 53| nlo]a 228 A 23t Ald7}
Bol E—\—Eloqx]”} o5& E":r LA O R mlo] AR S Xﬂz}o}oi‘:} 22k A o 2 Al =gk ‘:’P ]ﬂii%%
mpol AR mAlo] F= /\]'&5]9\1 Ak, 2550 R ThEE Edo] wmE9 o’E}Ei A f{A 55 =S84
wi-o] NPDSOll A= Qe ies AF-8-3 —/F itk LAl o] drh 2R I AFqA e velar S-S 37"*%

Ao 7 A3 o ZH o]aqs EAAES | dstaxt skt

] 32, NPDS

T
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M ofo
2,
3
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4 B-19 )
A AFY 0, F2RvE o] &3 o3 FE|FtE o] E Y A7 T w®lm
M2 E o)Ad, 34, AAE =4, oAt
] A oh s

E R PN
(jwlee@inje.ac.krT)
B A Ad47 4 FHEEVF Hojd of 3™ (PMMA) T £E]7tHE o] E (Polycabonate) 71 %] 7 A%HH
Zebzrnh (CCP) 4] A7t Aol ek Floleh. B3l A7 wrgy] o] ¢ Wael e T sl A4 4
7 54 A6 29e wRoY.

Ao AFEE 7]#e FA Imme] o}AE (PMMA) 3} Z&]7FH o] E (Polycabonate)E 1.5 x 1.5 e 2 Het
3lo] Photo-lithography 3785 &3t 734 (Photo-resist) = SHEBTE 217 ¥-§7] Uil #el & o34
(PMMA) ¥} EZ2]7}H H|9]E (Polycabonate)E €2 ¥ ¥H&7] Ul 3 FEZ2 =Y 1 £ 5 scem 0, 7k
E F%F27] Mass flow controllen)E& &3] 217} Wkg7] WHZ fste] AEE st oldf 217 34 ®
T A g7 iR e AE A gejolth. SR &5 A7 7]3 (Substrate)®] 21 ZE (Etch rate),
A7y e (Selectivity) 22|32 7] ¥ A& 7] (RMS roughness)©|th. A8 A¥= W w2} 4] 7](Surface
profiler)E ©]-83}¢] 7|3 (Substrate)®] XS 4 33t} E3F OES (Optical Emission Spectroscopy) & ©]-8-3}
of Azt T i Eet=rke] FHE B8

B Ag Avbe] wEW 5 scem 0, 7F2=9F 100 W F 9915 4 F vhgr] Wi <beES 25 mTorrol Al
180 mTorr7hAl WStAA A E g A3} 40 mTorr®] ¥H&7] - helol A A3 A8 & /M & A4E&= ofa
g (PMMA)2 0.46 um/min, & 2|7} 2. W] E (Polycabonate)= 0.28 pm/min2] 235 AUt L3t o] A8 E vlg
O & 5 scem Oy 7F2=9F WHE7] Ul 42 40 mTorr® LA A7) 3L RIE & 3915 25 WollA] 150 W2 F7FA 2
< o o}3™ (PMMA)S] A ZtE2 0.15 pm/min®l A 0.72 pm/min7} <] F718F$1 3L, & 2] 7FE H]©] E (Polycabonate)
o] AZ+E-E 0.1 pm/min®l A 0.36 um/min7}A] 5 7}8FS T

Keywords: Polymer etching, Capacitively coupled plasma, Dry etching

Fe-Al 3teluel= g Al 2 71AH §4 A7

Az eta; 7Egsta; “POSCO AAATFE

(kbkim@sejong.ac.krT)

W g g 0 34 24 GEe /150 48 s ve 958 ¥ 45 U g vy 9
et e, 2], sk B4 5w S5 783 54 Btk shA Aol A A58 AlFHE ] 4
o2 ddgte] 4% B4R B7an e Yool 8] ¥ R v oldl@ Wi nees] fato]
A 22 o] BgstE T3k A Fofol tigk AdrF @ds] xlgo] Har itk Ao A= Fe- FES AE
st HAA W45 B Aekel sig ARG 1 246l wE Az ws 2 AY 542 Bass
o 7IAA 54 G7HE A8 dEAES Ao, vz g AEAE Fete] 71AE 543k Bl
3l 2AME SHSih ofw] Al xA 9 A #ES 918ke] TEM, XRD, SEMS AF&-aHSitt

Keywords: Fe alloys, microstructure, nanostructure, glass forming ability
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Mg-Zn-Snit3e] dA=lel HE A4 54 H7}
AeA, W, A

QU sl Sha Al R] 3

(jwhan@inha.ac.krf)

HT AAIA ez 87 A7 AstE A FE7A A S AEst A Jhdo] #AlE o gl 53]
SR T ERvE A, v ZIAA Tk el e ntavlge AEAAEA B 23S AL vk
gy Ao g AR HE Mg-Al F52 MgrAlpdel 845 a1 71714 5ol Astdrt. whehA
AT E mtavlae A NAS A% dARA 2848 dAw Wol 2ol Znok 2o Hgdh
MgSne] &= Sns H7FE Mg-Zn-Sn¥ =5 AEste] Aakdd wE 7|44 543 AE&s BEs3
th A3 o] del dts A4S v O R Mg-Zn-Sngtw ol Zndt Wstel] whE A= ALt Bl A& wstet
HEers 2t Ead HAEL5E g oR MgZn-Sn§aS §43 Agsta AaAztd e 4%
wskel Al EE AT w13 714 54 Hrkstr] s A RS AAElAL XRD, FAR A ]

B olgstel 4EYS FAFAL

Keywords: metals and alloys, phased diagram, aging, precipitation, microstructure

¢ c3 )

R
(kbkim@sej ong.ac.krT)

k<]
= GAAIE Ak Es] AE HoiAan ik ol ¥ melaR A7]e 2442 SuAl sAEE] o
& S/l B olARE, At & For oA £4E YEhla vk Ao, A voeR o
Folx Sl Al sARTe] A& SHATIA, s P B PSS 2Hse T AUt B
AL A 2, AFelME Tis, Mgl a0l F538 ¥d24Ee st SrA $42H FF8 Ti, Me-&
e AL, ol d B d S WEd Fg AR S FAXA S35 Ti-, Mg-Fw o] 71AA 4F
of A= FFE AAH LR ATl

Keywords: Composites, Alloy design. Casting. Microstructure
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High Power Diode Lasers ©o|-&3F S3 A
294, AE2="", $4

9
D gAtEl 2xesta AER7 A A G kst T(F)A ol o g

of e A= T4 B

S
1o
e
;)
)
AL

(jdkim@hhu.ac kr')

H 582 AFAHERE ofy e} of g Abgoll A Ao AEFe] FAL EE AUl g S v
At olefdt 8L A, A3, aFagdadedd g8 xWAE HojH o), ojef o] 7[EY A7 WH
< BT AYE JAAE 7P AY 7 TES oA Esly] Wil WE e Aok MeFo] SrkEe] A
A, 18 S8 dF-ET At dast FEdE AE8tv] olEe wAHe] Ak

olggt EAIE MAT F v AWUAHEA oA xHAY WHel dFya o, HolA xuAEE
dolA e AAgEY] FHe XAt Ader S5 2 ol FE A HW ol HRANE7E F53HA 7HEH
I HelAo] Bt o= W do] YRR A% Ho] 543 27|98 Z(Self-quenching) s & 24 |

ANEzE 71AA S 2 dhs FdA g oltt. o]} o] PojAE o] &3 AR 7]E2 CW Nd:YAG

-1 = = = _::—5'_
dolA dY R §89] £ HPDL(High Power Diode Laser)E o83t 1 & &, 1175 58 FHAZ & A&
=45 Artetaa st

3 emast] hE BUANY, A9 Tea A P i Aws
3]

&l o]

N
fo

Ao HE A5 =4 F7}

A4 AAF, gd9, AAA”

(A 23 A7 EAAY St gkl ATt (F)FAEH 2
(wonsoo42 14@hanmail.net’)

ol

F:t Ak Al A= oA dAlglel gk Aol FEHar k. o= AAZA AREH $td A8
of Hla] o] - Aol Agho] A AFrt For F2 At 848 vk AW e EAZE 7] Wiol
ool gk o3 wiol AEAl Al Ve i el ApAl FiEe] skl dhEgE A Avle AR
dolA 7k Zles AEA7IAL 9l olYd e NeE A EHHor s o] 7t Q= FAolth

Aol E AA A skl VIR i Ha 9 dlolA SR vhaks Aol 43 =
AL 4T AR 7 #S A A8z3s WsAzlen, d939] 3 205 Fhol 84 S0 WsE FAn.

3 A=l 2A4E Wrke] skl Al R G xE vl AJEW S Skl B4 sk A Ad
W 7S dEsta, 9T 2 AT W 245 BEste] Vsl ve) ARH =4S Bkt
Eilsg
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type 347°] mA| 22 BEA I 1Al FAYFE wet 2dg EE0 S50 BEHAeH, A
2 apolg WOITh CHN FFol W AW F2 0.1 pm o)3ke] MAIF AAE] o xHL
el iAol 2 A FxE o] Ak Tefvk C+N Fgo] - AH ] A9-¢dl= 0.1 pm o] 3}
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=
3} A FRA R 1410 pme] EoHF YApEe] BEST g o] wAH 1o
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9e BUF 5 QATE TP w Aok G Ao a gael gFel BL4E AR FAYFES

o WA ekt

Keywords: type 347 stainless steel, Fatigue crack growth rate
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The effect of pore-control on thermal shock in porous nozzle for continuous casting
54, 283, 2FF, AFS, o34

Haroista A g T2l 74 Ve aA A TA

(heesoo@pusan.ac.krf)

A&F2FAGolA &7 =, AA 4 {x1 35S &olsH st 9&8E st 9FA =F(porous
nozzle)> 779l A1 HEFoR A% st vh-g P &4 AFALS WA 7] 98 EEd t=E F
dste] B Axsted ol &8 ¥4 T =5 I ow g widtdsH Al g A9 (crack) T
o] BAIEI o A P A7 LFHIL vk wEkA 2 AT E v1Faret VT EEIE a2t
AR 2 HETAG A= S dotra, oA Al B A S ot =Fe] AFEA Y ks
aZ A Th 1 FS AolF AJHS Al xste] VTR E WE 1AL sty s A g 219
S E1550C0)9 Buh £ L21700C)0l M 42 318 A PS S 954 S 2Eg A AAE 3 4
T8 AEE TR F agds BAsen ddeE gsty] fs EAE 2k wE 2 3w
AE WS nusllty, ek AR BAS B8l 250 gk AusE &1, Ajde] 1 ¢ vl g
ATz A4S EE A9 SRS At e =E VT RET 7Y @45 1244 2
dFA4d0] FFEE FA8IAL, o] & F3El Porous Nozzle®| d3teQlo® vty = 7|3 A7) W Fx0 &
a2 Ao s d8Y nEs st

. I~ J
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Carbide change of Inconel 617 by Cold Rolling and High Temperature Oxidation

Frofriehm AlA 3otk “qokel st Al 3ok

YAl 2HE3s Inconel 617 Cr, Mo 59 H7MEo| ¥ 1§ 4sld Feo=2H, §-
¥ A, WEAAL 2 WSS 7HA A e AR dEA 9 T8 Inconel 6179 % carbide
M;Ce®} 1] 2] MC carbideZ FAFoIdt) & AFol = ¥3F A 2 1-2H 387} carbide] Z7],

)=RKe)

& 14
3 A A3l mXE e Hrtstodth Wk AL 50%7HA et on, 50% Wik sk AlH L 1050°C
oA 117t Fot AEA S A o= <ls) vAlR AA YA carbides 7HA= AlHE FRT 5 9l%le

1, as-received A BT} T USHA carbides w4 Al 4 AT S A - 950°Col A 2F 3} o]
carbide®] W3tE Hrtgo2H, Y1t 4d 2 1243} 9§ carbide®] 7], ¥& L3 A Wt v o
s HJ7re = AU} Carbide] &S H71st7] 9184 BSE images #2331 2™, Image analyzers ©]-8-3)
o] AFEATE 18] 3L carbide®] A BAE F T MusCo®t MeCOl A5 H71al7] $138t] EPMA 45 S35}
s % | f18t] viA~ A=gs 54353
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nl9 2 ZAAmelo AFuydH AEe FA(bone quality) U
ZoF(bone quantity) =}et=| €l &4
o] A &' Keita Kawahara, Takayoshi Nakano, 249", #34"
ezt et g Ay AedTa

(leejw@mat.eng.osaka—u.ac.jpT)

FH <+ Hzx2 A A (hard tissue regeneration) o thdk A7} Eke] M E 3 Tk aHY o) AT+ E
z o, 1

EEYe] ojelw % oolakA Rl A A L‘HPE | Es=S THCE P lon, 7 A3} $EHE
of Aol AZFA - BAA R Z elaaE FRkgth a8y A MY EEe] dRES nhesol, B4
=37 B A =AY AL oBlEty] e m-2E o] &% A R Yol dgsitt wEkA
AT E vhe-2E Tl A AR AZPTEES AET s, A8l ek =4 (bone
quality) 2 % (bone quantity) H71e] WS FHsE AL BFow 3

[e]

ZAES AT gF nh9-2d /\]Eo}oﬂ‘ﬂr A8 = o]
(medlal) WHol|l A F47 (marrow cavity) WO Z 500 pmoe] ¥ 1L AlE $o ’LZH *ngq
S ##37] #18 uCT (SMX-100CT: Simazu) & ©]-&3te] F7|4 0w Zgsglom, =% (BV/TV) ¢ 35744
©3D-bon (RATOC) & ©]-&ste] AZFA e st 2elar Yo =4 (0}-4'5}01'5 wjs)/d; BAp
orientation) ¥ 7}+= F 3} micro-beam XRD (R-AXIS BQ: Rigaku)E ©]-&3}o] =335} T}

oft
iih)
b
o
k
o
of
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Materal properties of Porous BCP Scaffolds depending on the process conditions
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BCP powder was synthesized using microwave hydrothermal process with mixed calcium hydroxide and phosphoric
acid. After using replica method, porous BCP scaffold was fabricated. PU (Poly Urethane) was used as the fugitive
skeleton to fabricate the porous scaffold. BCP powder was mixed in PVB (Polyvinyl butyral) and ethanol solution and
then applied to the PU foam by dip coating. After several times of coating and the subsequent oven drying the coated
PU foam was burnt out at 750 °C at air to remove the PU. The resulting networked porous composites were sintered
at 1250°C, 1300 °C and 1350 °C in microwave furnace for 30 minutes. Material properties of the porous bodies like
compressive strength and porosity were investigated. Detailed microstructure of the BCP porous body was
characterized by SEM and XRD and TEM techniques. In our experiments, the relationship between mechanical
property and viscosity of powder, sintering temperature was investigated.

Keywords: BCP scaffold, Microwave assisted synthesis, Compressive strength, Process conditions
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Reinforcement of Calcium Phosphate-Calcium Sulfate Injectable Bone Substitute
Using Citric Acid and Hydroxypropyl-Methyl-Cellulose

Van Viet Thai, Min-Sung Kim’, Ho-Yeon Song™, Byong-Taek Lee'

Department of Biomedical Engineering and Materials, Shool of Medicine, Soonchunhyang University;
"Soonchunhyang University;
**Department of Microbiology, School of Medicine, Soonchunhyang University
(Ibt@sch.ac.kr')

In this study, we investigated a calcium phosphate-calcium sulfate injectable bone substitute (IBS) with organic
reinforcement of chitosan, citric acid and hydroxypropyl-methyl-cellulose (HPMC). The powder component of IBS
consisted of tetra calcium phosphate (TTCP), dicalcium phosphate dihydrate (DCPD) and calcium sulfate dihydrate
(CSD). The liquid component was a solution of citric acid and chitosan. The effect of HPMC in terms of setting time,
compressive strength and apatite forming ability on this IBS was investigated. The mass content of HPMC in liquid
phase was varied in array of 0%, 2%, 3% and 4%. The setting times obtained between 20 and 45 minutes.
Compressive strength was achieved over 20 MPa after incubation at 370C and in 100% humidity for 28 days.
Porosities were evaluated in relation with compressive strength. Elastic moduli of the 28 days after-incubation IBS
were obtained around 4GPa

Keywords: Bone Substitute; Calcium Phosphate Cement; Chitosan; HPMC; Citric Acid
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Mechanical properties, Biodegradability and Biocompatibility of Coronary Bypass Artery
with PCL Layer and PLGA/Chitosan Mats Using Electrospinning

Thi-Hiep Nguyen, Young-Ki Min", Hun-Mo Yang®, Ho-Yeon Song”, Byong-Taek Lee'

Department of Biomedical Engineering and Materials College of Medicine, Soonchunhyang University;
*Soonchunhyang University
(Ibt@sch.ac.kr’)

A coronary graft fabricated from PLGA poly (lactic-co-glycolic acid) and chitosan electros puns deposited on poly
caprolactone (PCL) electro spun tube. Mechanical properties of tube were evaluated through extruder machine
depending on thickness of vessel wall. Biocompatible properties were evaluated by SEM morphology, amount of cell
counting and MTT assay method for depending on culture days (1, 3, 5 days). MTT assay, counting cell and SEM
morphology showed that cells were fast growth and immigration after 5 days. Biodegradability was monitored through
loss weigh method for incubator days.

Keywords: PLGA, PCL, Chitosan, Electro spinning, Mechanical property, in vitro
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& A A A< :r“‘q ZH‘JE ARl 73% 71 A A 7JE g g ’\]7.4_ T oher—

kA I AFoA = U H7]9] HA, CaSiO3 & 1:]-,:}@1 Y AA &4 011} @ﬁ‘ﬂ precipitation
method)& &3te] A Z3kg o, o] &5 o] &ato] = AA FIE 2% 32k AAAE Xﬂ shlth =3k 71E S
atolA R A7) AA ARE ALE AR A A=A, 7AA vl JrFE Fote] YxeAar|e] AR
A 4ot il ARA R, Uk A7 AR Azt = A AAA Y AF 7L vhela
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FzA AA %Z‘l% 93 Novel Perfusion Bioreactor
oAl % 4R AxA" AAA, A5A”, AHL
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(sjw@bme.lnje.ac.kr )

In vitro ol A Z22& Y& AAsH] A 33 XA A S o] &3 M w3} AEZ vk Al A
o] et 7] = %X]/ﬁ(}};}/\]?]ﬂ ek A Ul mA BF S Aol kA 2 AT s W AR
I} FARE AA &4 2491 hydroxyapatite (HA)SF A3l Ad 2} poly e-caprolactone (PCL)E HZA R
&3to] U ddd o] e 22 AL 33D AAAE A en, & A 58 TS skl <A
2o 7|AA vulAH B4 Ao FEs 2L FHE Y perfusion bioreactor system= 7)|'&/%] 83} T},
Ao A 7)eE perfusion bioreactor system9] AE3HH HI7ME 93] MG63 (osteoblast like cell, 3t Al
)3} New Zealand White Rabbitol] 4 2] 3t %-7}04 Z7AEE 227 xw& 32+ A A Al 3EF38HS
8AIZF &<t +4 38} & perfusion bioreactor systems ©]-8-3to] 7| A =& FFE Mol A7tslslom,

7F SOl ALe] =4 stol W Hu sty BALS A AEA T}

A3}, perfusion bioreactor systems ©]-&3}o] 7| AX &A=& <l7Fsk A3
ol HF 58S &2 & 4 AT} wEbA, perfusion bioreactorE ©|
Z2 Aol =go] & Ao i A2 E T 2% perfusion bioreactorE ©]
2 S99 71420 5 85l v = AT Ui A7 28T Ao

Keywords: perfusion bioreactor, mechanical stimulation, scaffold
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Tissue and Immune Responses on Implanted Nanostructured Biomaterials
Dongwoo Khang', Sang-Soo Kang®, Tae-hyun Nam™

Pioneer Research Center for Nano-morphic Biological Energy Conversion and Storage &
School of Nano and Advanced Materials Engineering;
*Department of Anatomy & Neurobiology, School of Medicine, Gyeongsang National University;
“School of Nano and Advanced Materials Engineering, Gyeongsang National University
(dkhang@gnu.ac.krT)

Nanostructured biomaterials have increased those potential for utilizing in many medical applications. In this study,
benefit of nanotechnology for the response with biological targets will be described in terms of size, effective surface
area and surface energy (physical aspect). Also, correlations between physical and biological interactions (greater
protein adsorption on nano surface roughness) will be discussed for understanding biocompatibility of nanostructured
biomaterials including carbon nanotube composites and nanostructured titanium surfaces. In the application parts,
various major tissue cells, such as bone, cartilage, vascular and bladder cell responses will be discussed with suggested
nanomaterials. Lastly, immune responses with macrophage (adhesion and several major cytokines) on nanostructured
biomaterials will be described for evasive immune response.

Keywords: biomaterials, nanotechnology, tissue engineering, immune response
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sto] 32kl AS2deAom gaA Bolekw AAAE Axsdt Alxd veAe] 24 % 7174124 S4E
B7rekr] flstel dEAEA M S FAsglen, ob&e Az AAA L] BAARY FEE st &
Sarsk 34 o] xHAE Fdste] 2o dEd 54E ﬁﬂo}oﬂﬁ} ok vdoR Axd Xlx]iﬂb =
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A il ot o)gk e BHlTRE ZIAEY] B G F TS vAA Fe AoR 8y
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ISk TOUALV T ) 4 L A Aol W3 fah) el B s del A8
3L ok SHAIRE Ti-6%Al4VEaol E3H Al V°1 A FA4 e TS = F dve A7 23U B
HEA AR AAARY] A57F S 5] P et . AFoA = A Falg Ti-Nbe} hydroxyapatite
(HAp)E H& #71sle] 1ol Y A &8 & (high-energy mechanical milling, HEMM)2. 2 U= Sa82TS AX T o
S olste] Ti-Nb/HAp AAARE A% shAvh AZE Ti-No/HAp A A& SgA= A HAp 7 &
ool i, wdd ue ixﬁ‘ Wstel A ] AAAGA e Wt Bl VAH 54 WstEs BAselth o
Ti-42%Nboll HApS] H7FS 0%, 5%, 10%, 15%2 W3S F9lal, 23L& L01]L1Xl%‘£%7 & o]-&3to] 0~84
1 Eek Al 1 A A Aol SUME SR Fa 2] A77F vAlsi R on, 58] AR WAl
o] A7I7F v A7VIR FAaste] 7 BEAAEE B ARl SFsAE s 5 AslTh
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HT E4E Az A e dAE fete] v o AA Al(scaffold)E ©]-&3she= A7F &ks] o] F
oA gt AAA AmE 23 ABE FHSR o= 7§~°r°ﬂb A A, BEFAE AgY s B olE
o] BFAE A8, 24 giAE FAHoR oy Afole 55 B Ay s As57t %%C’i A8
Al Az dAE 93 dEHE ASZE AHEH A }—t— FEAE F gFEo] Eole e goley i
o|t}. EfolEHr2 B E, Aol 435, AA W A Fseae A SE71 H“PE'ﬁ g AA=x
2 @A AT gkol AA R AAEA ZHEg B QT E}%*é Efo] BT 2 7] ElolEHg Ao gl
thaAe FxH EAS Frlete] S e F Ado ALgd g wele) B AS ZoldlA 75k
&2 2t (stress shielding) &5 A48t & 3, 3A YFE2 224 A4S F2F 5 Ao AXAL =
22 o] A= =% 279 FUFE VU F Utk 2 AFAAE 7F FRE TS Aol =
i, 373 Ad VFFERE HE F AE A5 EY(layer manufacturing) 71eE o]&3std] 3xkd th34d ERolE
7 AAANE Az o, olo] st XA, ZZAHE TA% 5 in viro A A4S 781l Rat model
(e}

3

Keywords: Porous titanium, Scaffolds, Layer manufacturing, Biocompatibility, Bioactive treatment
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2 AFeAE, 7€ Eehay V1He] A ZUAE HHEY FAMES MdstaA Zehay Tse] |
FE of7letA @+ A PE-CVD WA S o] &3t #dd F/49 Sio4e 4 sgler, d44 9tahs
liquid self-assembled monolayer(L-SAM)"2]S o] &3}e] o7l xH o= A&t} ol & 3, Z8g Ad 4

oAl A Y&t 5F, FgH ofFl el ©AE 9 DNAS 22 A B nAsle] fojd E I7H %
ANES] EAS 4E& T A} o]iEwE oz, EE}*E‘ 713 9l = Alzdd FAGe] B B WS
A bAgo] Holk HFA xHoR JfE & 5 9lon, dus|= B JtERALY 5] thg A2 WY
o] Atk= Aol Utk

MAE A4 2He] HUrME fste] At w2 HE57 2 3 2 (Fluorescence Scanner)E ©]-8-3)¢]
FTAR e 54 2 AAEAE AFAES gttt E3 L-SAM 270l wE ofvlo] PP EE S48}
7] 9138k XPS(X-ray P Photoelectron Spectroscopy) A AN s FAslE WAL E AA Sy 2F
oyl 3ol A g3t Ao 55 #F shouth
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AZ R Q<2 Ca(OH)2¢t Ni(OH)2E Potoll B2 Ao We A4S AXE &, IS 73 oam $423 A
T} X-ray diffraction (XRD), thermogravimetry/ mass spectrometry (TG/MS), gas chromatography (GC) Y] & ©] &3]

[¢)

T DA Y Sole] el dete] Ak Sl Ni(OHRE WAl NiO E3= NiE AHERS 49 A
H Fufo] mE Fao BAFe] Ao]lE BAEH ole Fulje Ato]=rt 4 AT BEe] des BHoF
Sl &4, Ca(OHRE HAl5hy Li(OH)§ ARSI S ) A A &7 2F400~500 °C H el A 350~400 °C

o WA obd Wrh e EElA £4 A7 A5 adE ol HAT CO%F CO2E F ppmAER A
ool giet.
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Abshololt= AsE A GARLA AR A A FlRom TR ALgHe] A 1 Fae] ¥aEu g
o 53 vlA siElo] FHE Abvtolo] J]He o] §3te] ABHEA WHTho|o.E AAE AGEA el b
7} gohetel gEEaaol 2 oldle] tEhdth Eak Abvteloli B18HA gl Holtta, ¥ JEE AU

Y ZdE 5 o8 7H4 Y g4 e 94 sE2e 582 5 Atk ey o9 Z2 *}-4'0101-4
shetz] QHgd o= Q1ko] sub-micron Z7]9] PA| jElS @8] dEW, A Abgtolofe] SHE 2 micron A
712 Aol AFEE I QUrh B AFdAE ‘/P:_%]i AE @28 Y(NIL)E AHEste] Algjolo] 9o 9]
c-plane$] ©l| sub-micron =7]2] hole HHE 2 pillar HH S FASS T 4 Hole HHS FAd317] $13) Atato]of
713 9l =< hard mask ﬁﬂ < UV O‘JE‘E *Xéﬂr etch &85 Fall FA4s3dth 28jaL o] 35 ARl
maskZ Aol E ICP A1 ZS 3} hole W®S A th B3 Pillar WW S FA37] 98l lift-off & H S
o]-gato] & wtaa WS FAHEAL o] 5 ICP A ZHs Fall Abutolo] 7|3 9]l pillar S F/d s3I
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AR = oA A Haadga g o] &9 23k e H S ¥
o A ZnO Y 71%5& ZnO/Si 713 Aol A%t s3ith Zn0 W H TS &~
S o, el A (4 oA eSlE o gael T el RS ol 200 U ARE BT,
, # 4] 5}% IEHAZEE Zn0/Si 7] $lol =E5} L, 2500rpm 14 30237 2238 3 5 AWHA <
AX SR, Zn0OSi 1R HAAAA AWA B WA A7) e T oA B Ba) ads PRy @
e = O}Oﬂu} Z1gke] 34 9@ 7133 QJAL #HolA Atele] ALEE xdste] AME Y= HEe F

square lattice, centered rectangular lattice, oblique lattice, hexagonal lattice, rectangular lattice, 57HA 2, 2219 9]
AARE A2 etk AL LA HAA = Na citrateE 63“1110111] (surfactant ions)% AF&-3}o] ZnO Y= 7
< Y3 Y. NHOHE o] §3to] §de] pHE =435 , Zn nitrate hexahydrateE Zn9] 995 EH=Z Al&
Aot 23 Y sjEe] 32 FEl+= Atomic force microscopy (AFM, Veeco instruments, USA)E ©]-&-3}o] # 5‘
REoldq #FEY I, Zn0 Ui TFE FAF A} A4 (FE-SEM, Model: JSM-6701F, Tokyo Japan) = Eo}oﬁ
A ki v o] AFM 24 23} ZnO/Si 7138730 REHAZET 713 g S A= RS el
Skl ZnO/Si 7138730 R EUAAETL s dddE o] dAR Mids A= A 2‘(?1*}93‘3}. FTEY
A2~E7} @adso] 71k mwe] = F2 o A7) oF 250nm= 4 E At} ZnO Ui %9 FE-SEM &
8 A}, 27ke) the F27h eddl F 9708 AaE RS Fako] A AL BAsgn, 34
A A Z AHEH Na citrate®] F7F o] o] whal v 3] B oo %5}51 e S & 4 93U Th Na citrate
7F A7hE Y 7189 A9 oF 500nme] HolE 71X st Ve FEE 4% P e AE gelsksih
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Hydrogen sensing of Nano thin film and Nanowire structured cupric oxide deposited
on SWNTs substrate: A comparison

Nguyen Duc Hoa, NguyenVanQuy, £%3% Li Wei, 38, ="'
Fudeta
(dojin@cnu.ac.krT)

Cupric oxide (CuO) is a p-type semiconductor with band gap of ~1.7 eV and reported to be suitable for catalysis,
lithium-copper oxide electrochemical cells, and gas sensors applications. The nanoparticles, plates and nanowires of
CuO were found sensing to NO2, H2S and CO. In this work, we report about the comparison about hydrogen sensing
of nano thin film and nanowires structured CuO deposited on single-walled carbon nanotubes (SWNTs). The thin film
and nanowires are synthesized by deposition of Cu on different substrate followed by oxidation process. Nano thin
films of CuO are deposited on thermally oxidized silicon substrate, whereas nanowires are synthesized by using a
porous thin film of SWNTs as substrate. The hydrogen sensing properties of synthesized materials are investigated.
The results showed that nanowires cupric oxide deposited on SWNTs showed higher sensitivity to hydrogen than those
of nano thin film CuO did.

Keywords: sensor; Cupric oxide; Nanowire; Thin film; Carbon nanotubes.
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Si ¥ solar cell> Si 243 solar cell) H] cost @ A}t SHAA FHS 7}X] At} 7121} amorphous
Si2] 74-9- light soacking®l] «]ﬂ A3} EA7F da, mlcrocrystallme Si¢] A% e FHE & FHE 95+ 1.5m
ol FA7F Aoy, Z&Eo] 5A/kec.0)3Fe] W0l gtk B Ao A= high deposmon rate= microcrystalline
Si& F&3sl7] 98k hlgh frequency, high power PECVDE ©]-8&3}%1 21, RF power, 5 2F<%, H2/SiH4 ratio2]
3142 35302 WMaA 7] Aol A A

A A} F28-8 8.0A/sec~52.8A/sec M, crystalline fractione 0%~83.3% B 23S Ao, AAo]
FAE 2= XRDEA AT 20=28.5 2 47.59014 Si (111), (220) peaks <13 4= 12 Th. Surface Profilometer
£ o] 83 surface roughness®] 2% 6.3A~324A W A3s domn, crystallme Portion®] =S435 surface
roughness’} 5718 & 4 A

Keywords: Thin Film Solar Celll, Microcrystalline Si, PECVD

52



(=)
RF Sputter2 523t Siix Cx ¥ Wl A FAA 9 F383 54971
EAE, A8F, o134’

ge A7 sd T4
(jclee@kier.re.krT)

A E gEett g AR E Qs 2ugs HuE A des Ay 98 Silicon target¥} Carbon
target—o* FAlAl 2HE 5 Silicon Carbide B}#-S 5-2H5}91 T, Silicon Carbide B}22] FAJH] = targetol] <1715
= RF PowerZ F43}] Auger Electro Spectroscopys AH8-31¢] Si, C, O, N9 A9 & A3}t SAHSIATH
Si PowerZ 200Woll A3}, C PowerS OWoll A 400W7HA] W3AIZ w], Si 1-x C x EHEtoll A FA] H] xE 0 ~
043 BYATE. o] WS =3 3 Fo] Ak E7|oA 600 ~ 1000C 257 IHHZ AP TE High
resolution TEM¥} Raman 418 E3&), ¥halo] AA2] F Sij, C, & ol A8 & 44 o] A EASS A3
L‘I‘O)]\?j\il,2~10nm’]17]§ A= o= ﬂd%‘?»ﬁq o] Ag|& FAHE xSy, Cy Bt

4 Z3}o] UV-VIS-NIR spectroscopy, FTIRE PL9} 7 A& H Bala o x M=Me Walel 1o u}
E4E gl

M o ot
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Effect of FTO coated on stainless steel bipolar plate for PEM fuel cells
A E, A, WEA, o3

a7 Eod 74 eyt
(leejk@kist.re.kr)

A polymer electrolyte membrane (PEM) fuel cell has been getting large interest as a typical issue in useful
applications. The PEMFC is composed of a membrane, catalyst and the bipolar plate. SnOx:F films on SUS316
stainless steel were prepared as a function of substrate with using electron cyclotron resonance-metal organic chemical
vapor deposition (ECR-MOCVD) in order to achieve the corrosion-resistant and low contact resistance bipolar plates
for PEM fuel cells. The SnOx:F films coated on SUS316 substrate at surface plasma treatment for excellent stability,
before/after heat treatment for good crystalline structure and microwave power for were characterized by X-ray
diffraction (XRD), auger electron microscopy (AES) and field emission-scanning electron microscopy (FE-SEM). The
SnOx:F film coated on SUS316 substrate with various process parameters were able to observe optimum interfacial
contact resistance (ICR) and corrosion resistance. It can be concluded that fluorine-doping content plays an important
function in electrical property and characteristic of corrosion-protective film.

Keywords: PEMFC, Bipolar plate, FTO, ECR-MOCVD, plasma treatment
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Electrochemical performance of double perovskite structured cathodes
for intermediate temperature SOFCs

Seung Hwan Jo, P. Muralidharan, Do Kyung Kim'

KAIST
(dkkim@Kkaist.ac.kr)

The intermediate operating temperature of solid oxide fuel cells (IT-SOFCs) have achieved considerable importance
in the area of power fabrication. This is because to improve materials compatibility, their long-term stability and cost
saving potential. However, to conserve rational cell performance at reduced-temperature regime, cathode performance
should be obtained without negotiating the internal resistance and the electrode kinetics of the cell. Recently, double
perovskite structure cathodes have been studied with great attention as a potential material for IT-SOFCs. In this study,
double-perovskite structured cathodes of GdBaCoCuOs:s, GdBaCo,;3Cuz3Fes30s+5 compositions and (1-x)GdBaCo,0s+5
+ xCe09Gdo.10105 (x = 10, 20, 30 and 40 wt.%) composites were evaluated as the cathode for intermediate temperature
solid oxide fuel cells(IT-SOFCs). Electrical conductivity of the cathodes were measured by DC 4-probe method, and
the thermal expansion coefficient of each sample was measured up to 900°C by a dilatometer study. Area specific
resistances(ASR) of the GdBaCoy;3CuysFey30s+5 cathode and 70 wt.% GdBaCo205+8 + 30wt.% Ce0.9Gd0.101.95
composite cathode on CGO electrolyte substrate were analyzed using AC 3-probe impedance study. The obtained
results demonstrate that double perovskite-based compositions are promising cathode materials for IT-SOFCs.

Keywords: sofc, cathode, double perovskite
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Synthesis of silica nanowires by rapid thermal annealing
Jin-Bok Lee, Seong-Han Park, Joon-Ho Oh, Chel-Jong Choi’, Tae-Yeon SeongT

Department of Materials Science and Engineering, Korea university;
*Deparment of Semiconductor Science & Technology, Semiconductor Physics Research Center(SPRC),
Chonbuk National University
(tyseong@korea.ac.krT)

In this work, we have synthesized amorphous SiO, nanowires by rapid thermal annealing of Ni/poly-Si/SiO,/Si
substrate structures at 900 °C in a nitrogen ambient. It is shown that the diameter of the a-SiO; nanowires is
dependent on the diameter of the NiSi, catalyst particles; the former is about one third size of the latter. Considering
the presence of the nanoparticles located at the tip of the nanowires, the growth behavior of the a-SiO, nanowires is
described through a catalyst driven vapor-liquid-solid(VLS) growth mechanism.

Keywords: silica nanowires, nickel silicide, rapid thermal annealing
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Effect of a NiCo interlayer on the electrical and structural properties of nickel silicides
Jin-Bok Lee, Bong-Jun Park’, Chel-Jong Choi”", Tae-Yeon Seong'

Department of Materials Science and Engineering, Korea University;
*Department of Nano-Semiconductor Engineering, Korea University;
**Deparment of Semiconductor Science & Technology, Semiconductor Physics Research Center(SPRC),
Chonbuk National University
(tyseong@korea.ac.krT)

The effects of a nickel-cobalt interlayer on the electrical and structural properties of nickel silicide (NiSi) have been
investigated as a function of rapid thermal annealing (RTA) temperature. The insertion of a NiCo interlayer improves
the morphological stability of NiSi films which results in better electrical properties at high temperatures. This could
be attributed to the segregation of Co atoms at grain boundaries of NiSi film, which reduces grain boundary energy
leading to suppression of grain growth and grooving. The increase of thermal stability has been explained in terms of
concepts of the thermodynamics and kinetics. The low angle incident x-ray diffraction scans, field emission scanning
electron microscopy and field emission transmission electron microscopy were performed to investigate the electrical
and structural properties of silicide.

Keywords: nickel silicide, NiCo interlayer, thermal stability, segregation, miscibility
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Effect of Au Nanocrystals Concentration on
Nonvolatile Memory Characteristics for Polymer Memory-cells.

Kyoung-Cheol Kwon, Hyun-Min Seung, Jong-Dae Lee, Chang-Hwan Kim, Jea-gun Park'

Division of Nanoscale Semiconductor Engineering and Tera-bit Nonvolatile Memory Development Center,
Hanyang University.
(parkjgl@hanyang.ac.krT)

We researched the effect of Au nanocrystals on nonvolatile memory characteristics such as memory margin,
retention time, and endurance cycles of program and erase for polymer memory-cells. The advantage of polymer
memory-cells is the possibility of bistable switching characteristics, the smallest device feature size of 4F, and fast
access and store times of “10 ns.

Two-terminal electrical bistable memory-cells have been fabricated using a sandwich structure of Al / polystyrene(PS)
+ Au nanocrystals / Al. Au nanocrystals were prepared via chemical synthesis and mixed with PS. In our research,
through the electrical measurement and high-resolution cross-sectional transmission electron microscopy (TEM), we
propose that the synthesis condition of Au nanocrystals and optimal concentration is the important factor for
nonvolatile memory behavior such as Vu, V,, V., negative differential resistance(NDR) and enough bistability of ~
1x10°, due to the uniform distribution of monolayered Au nano-crystals.

Acknowledgement This research was supported by “The National Research Program for Terabit Nonvolatile Memory
Development” sponsored by the Korean Ministry of Knowledge Economy.

Keywords: memory, polystyrene, Au

CO gas sensors based on ZnO:Al/Au composite thin films
Nguyen Le Hung, Eunseong Ahn, Seongyong Park, Hoocheol Jung, Hyojin Kim', Dojin Kim

Department of Materials Science and Engineering, Chungnam National University
(hyojkim@cnu.ac.krT)

Al-doped ZnO (ZnO:Al) thin films were deposited on self-assembled Au nanodots fabricated on SiO2/Si (100)
substrates by rf co-sputtering from separated metallic Zn and Al targets for CO gas sensing application. The surface
composition of ZnO:Al/Au thin films analyzed by XPS showed the surface structure like ZnO/Au composites with the
Au/Zn atomic ratio on the surface 0.165. It was found from gas sensing measurements that the ZnO:Al/Au thin films
were sensitive to CO even at a low concentration of 5 ppm and exhibited a high sensitivity to CO in dry air in a
wide range of working temperature from 150 to 400 °C with a maximum sensitivity of 640% to 20 ppm CO gas at
a temperature of 250 °C. Moreover, the ZnO:Al/Au thin film sensors showed fast response and recovery to CO gas
in comparison with conventional Al-doped ZnO films. These enhancements are attributed to the double role of Au
dots; Au dots played the role of a buffer layer for the abnormal grain growth of ZnO:Al thin films, resulting in high
surface roughness and the role of catalyst through the spillover effect during gas detecting process for the ZnO:Al/Au
thin films.

Keywords: ZnO:Al, Au nanodots, CO gas sensor
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The transparent field emission device using the SWNTs synthesized
by vapor phase growth method
Nguyen Van Quy, Z =3 Nguyen Duc Hoa, 33
S
(dojin@cnu.ac.krT)

The transparent field emission device based on the purity of the SWNT-DMF solution was developed. Highly
crystalline single-wall carbon nanotubes (SWNTs) were successful synthesized by using a vapor phase growth method.
The transparence was improved by using a purification process which was performed to remove amorphous carbon and
inactive nano-particles remained in the SWNTs. The X-ray photoelectron spectroscopy (XPS) analysis and scanning
electron microscopy (SEM) were examined at each purification process for the SWNTs. The purified SWNTs were
diluted and dispersed in the n,n-dimethylformamide (DMF) by using an ultra-sonic and a magnetic stirrer. A
centrifugal machine was used to reject the residue in the SWNT-DMF solution. A spray-coating method was performed
to fabricate the transparent field emission devices. The transparent field emission device showed a maximum current
density of 1.7 mA cm” and a low turn-on field emission of 1.6 V pum’ with a high field enhancement factor of 2x10°

-1
cm .

Keywords: Transparence, Field emission, Carbon nanotube, Vapor phase growth

Effect of Metal Nanocrystal Properties on Small-molecule Nonvolatile Memory-cells
Sang-Yi Lee, Yool-Guk Kim", Kwang-Hee Park’, Woo-Sik Nam’, Sung-Ho Seo, Jea-Gun Park™

Division of Nanoscale Semiconductor Engineering, Hanyang University;
*Department of Electronics Computer Engineering, Hanyang University;
**Department of Electronics and Communications Engineering, Hanyang University
(parkj gl@hanyang.ac.krT)

Currently, a small-molecule nonvolatile memory has attracted much interest as one of candidate devices for next
generation nonvolatile memory because of its simple process, small device area, and high speed. To investigate
electrical characteristics of small-molecule nonvolatile memory cell using Ni, Cu, and Ti as a middle metal
nanocrystals layer, we fabricated with the device structure of Al / Alq3 (Aluminum tris (8-hydroxyquinoline)) / metal
(Ni, Cu, Ti) nanocrystals / Alq3 / Al. A high vacuum thermal deposition method was used for in-situ fabrication
process. Our devices showed a nonvolatile memory characteristic at only memory cell using Ni nanocrystal.
Characteristics of others are unstable and do not showed a nonvolatile memory behavior. Effect of formation of
various metal nanocrystals on small-molecule nonvolatile memory characteristics is showed by analyzing TEM image.
In case Ni, formation of metal nanocrystals is regular not only poly Ni, but Ni oxide as tunneling barrier. So it caused
good nonvolatile memory characteristics. However, in case of using Cu for metal nanocrystals, electrons have difficult
for charging and discharging to metal nanocrystals because tunneling barrier, Cu oxide, is not formed adequately. In
case of Ti, the space of charging and discharging by electrons is insufficient because poly Ti does not nearly exist in
metal nanocrystals layer. Formations of metal nanocrystals and metal oxide as tunneling barrier has critical role in
realizing small-molecule nonvolatile memory characterist ics.

Acknowledgement: This research was supported by “The National Research Program for 1.0 Tera-bit Nonvolatile
Memory Development” sponsored by the Korean Ministry of Knowledge Economy.

Keywords: nanocrystal, nonvolatile, small-molecule, organic, bistable, memory
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Electrical characterization of interface and bulk traps in
Metal-Oxide-Semiconductor Field Effect Transistors with hafnium based dielectric

Tea Wan Kim, Rino Choi', Tae Young Jang
ol sh e Shaw

(choirino@hotmail.comT)

Effects of interface and bulk traps on device performance and reliability of Metal-Oxide-Semiconductor Field Effect
Transistors (MOSFETs) were studied using high frequency characterization techniques. Charge pumping method and
single pulse technique were adopted to enable quantitative separation of interface and bulk traps in MOSFETs with
hafnium based dielectric. HfO, and HfSiO dielectric grown by atomic layer deposition (ALD) were compared to
investigate compositional effect on trap generation and device characteristics. The results indicate that MOSFET with
HfSiO dielectric has better interface quality and less bulk traps compared to HfO, dielectric. Consequently, high carrier
mobility and stable threshold voltage (V) stability under bias and temperature stress was achieved using HfSiO
dielectric

Keywords: interface trap, charge trap, carrier mobility, BTI, high-k dielectric

Effect of pH in Colloidal Silica Slurry on Polishing Rate Selectivity of
Nitrogen-doped Ge;Sh,Tes to SiO, in Chemical Mechanical Polishing

Woong-Jun Hwnag, Jong-Yung Cho, Hao Cui, Jin-Hyung Park, Ungyu Paik’, Jea-Gun Park’

Advanced Semiconductor Material & Device Development Center, Hanyang University;
"Division of Advanced Materials Science Engineering, Hanyang University
(parkjgl@hanyang.ac.krT)

The Phase-change random-access memory (PRAM) has been investigated as one possible substitution of next generation
nonvolatile memory (NVM) because of its high scalability, fast operation speed and good endurance as compared with
conventional Flash memory. In spite of its many advantage, there are some problem such as high reset current, cross talk as
the thermal stability in order to scale down below the 30nm design rule. Because of these problems, the PRAM structure was
changed from the conventional-T shape structure to the confined structure by chemical vapor deposition of nitrogen doped
Ge:SboTes (NGST). It is the use of a confined memory-cell structure that requires the chemical mechanical polishing (CMP)
of GST film as an essential process for avoiding etching damage and facilitating easy mass production of PRAM devices. To
obtain well defined structure, NGST CMP requires a high and controllable polishing rate selectivity of NGST film to SiO»
film.

We investigated the effect of pH in colloidal silica slurry on polishing rate selectivity of NSGT film to SiO film in CMP.
The electrostatic interactions between the slurry abrasives and film surface are important during CMP and these electrostatic
interactions are strongly influenced by the pH of the slurry.

The polishing rate of GST film is lowest at approximately pH ~8, and increased linearly as further decrease or increases
the pH. The slightly increase in the GST polishing rate as the pH decrease is due to the agglomerated large abrasive particle,
which is resulted from the low zeta potential at near neutral pH region. On the contrary, the increase in the GST polishing
rate as the pH increase is mainly due to the chemical reaction between GST film and TMAH in the slurry. From the result
of X-ray Photoelectric Spectroscopy, it is found that after dipping in the slurry, the Ge, Sb, and Te oxides peaks are
obviously decreased. It demonstrates that TMAH can react with surface oxides of GST and facilitate the mechanical abrasion.

SiO; polishing rate, however, remained constant until pH ~9, and then slightly increased as further increase of the pH. This
slight increase is due to the direct dissolution of SiO, by the hydroxide ions.

Keywords: PRAM, GST, CMP, polishing rate selectivity, pH
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ALDEZ F#H ZnO A=EAF< Z+ IA F-77 HHGERALHY AF E4H7}
F4A, HAL, FAS, ALE, AYY, 447, 495”7 454"
et AlaAlgata; Mgt Alebe g et

(hj chang@dankook.ac.krT)

AMLED, AMOLED, E-paper 52| FAIt] t] =& o] 2} RFID tag, smart card & Z}% sensor & T} §
ofell A&317] At A F5 2ol g AT TAlo] FuEIL At ol B TE& LAl 7
3 2AZE F7]ES o] &3 {7 E WX 2~ (organic thin film transistor, OTFT)7} %2 A2 thdo]
Atk BHAIRE OTFTE 718 AR AHA 9] Bt d ot vt 1714 54 o] s oford A4S 7HA oL
ol g AL MA37] f3ste] el ZnOo ASHES o] &3 AsE W EWRA ~H| digh A7 XS
AT ZnOE AA A SR & WA 547 337eVe] H2 olyx] wiezjo s Fwst 54& AU 9l
2 A Z7F golste] FHAR A B B AR el A AAE FE vk gtk whebx] whEA o] A
2 5 astE s fEAle fEFOE o] &5 TFT &AHE OTFT AAHET ofbye} dA A83tsa s
a-Si TFT Bt} 52 A714 545 2S5 o Atk A3 3} smart window, HMD 5 FH8AS &78k= 704 9
fx=Zgo] 2 Fd Aok & go] 7Hash T uhulE @) 2] 2~ (transparent thin film transistor, TTFT) 2A}7}
A &fo] 7hegh FH o R Q15ko] ofo #AAZ A7 AR FTkske FAoltk oH g A FHE R
A&l lolA Kt HgE B & & A7 A4S ZF7) AsiAE #7153 Zn0 AFEEo] 53
Moz FAE F-57) 53 AHEWX 2EHe g A77F 83t

B Ao A= PES(polyether sulfone) Z2F~€ 7] Qo] #7] Alo]E AT o2 PVP(poly-4-vinylphenol) =
spin-coating &2 FH S, W= o2 7Zn0E YRS T H(atomic layer deposition, ALD)S. 2 Z2+5}o]
inverted staggered 739 ¥4 BMHEWALHE A Zste] M4 54E AT HHEWAX2EH O] gate,
source, drain A= 2= AlS 73352 H(thermal evaporation) .2 S 23}t A 2he A v E 2] ~EH 9]
A714 B o2 AARY ol %(n), w8 MGV, =934 Hl(lon/off ratio)= 0.01 cm2/V's, 12 V, 104= 725
ATt

Keywords: Flexible Thin Film Transistor, ZnO, PVP, ALD, PES, Electrical Property
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e 1= Rl
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¢ P10 )
< o] £3le] Alzd gaH ¢F AFY 5A 4
AAZ, Furd], A, TAAT 9494°

BENEATL; FFAA AT

(hshong@iae.re.krT)
Axparglel F43) wHgel whek 2P AP HEA 2l A ofe] $ER NEE Yru G459 Favt
BeEl, H9F S @ Sk ek SUAAE U e BE Aae] FAL G Auke] Aok
FEe AT U] gRo] 449 Bl G EEs Fh 1w FHEE AWH D YA =

Akahs wgol A5ts| Ay oo} A,
98] M YA PR o] §5le] RUS Gl

B2dl SFEAES AZSHAL o S WA g 2ol ATl FiE A e YR 2HEE B v

o - o o] WA Zf=ulA 2 (Spark plasma sintering) &4 2.2 WS A =3}
AL o] AS FESle] B gE: AFS AXSGT AP A Az 1 B e Bde] YE &
A g XA 34 (Xeray diffraction) FA1-& AAB AL, FAMTARF AW 02 F2 9] morphology ¥HE-S 3}3ITH
aEal g gk o = T
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4 P11 )
CIS ®]lJA A& o] 33E CuSe Hx=dA A=
AFE, A, $A35 A8, A=A, $A4E

FF A EAF Tt
(y—kh@kler.re.kr )

A A 5 CulnSe, @ WX %+ [-M-VIF chalcopyriteZ] 5}@% dhE Aol A 7 @A Z9¢l IS FEFE
< Cu(n, Ga), Se 55 949 AT £ 2HHP I} 22 1dF FAE o] &sto] Ax H=v ol
AF FA= 52 289 HEAAE 4& F = AR A= ‘?_}7}7} AL A A o] FEFFTE WEY] o
& Aol 9t} o] & FEEY] flEiA e gL diH A o] cIsutY: A7) ThsE RT3 o o] H43
oty -9 v IR FAL AT FEel A o] FolA] 7] wjZel CIS Bt A A ] ATtstE ol E
UE HHoE oA AZITH

AT E Cuse, InSe o] A eI AHE FAEL ol & Se 571 A 7IA A st CIS FHRHE
S FAstazt siglon, & =EollAE CuSe WAt Azl wdtete] Wistaat ek CuSe WA
FZ2old W oFA AxsT AA S E glove boxQtoll A CulE pyridine &} &3tsla o] & nwt
shglom, o] TFES NaSeZl Folgle vk E3AIH Y. 1 & v pyridine EES 0T ice-bathet
oA wHkE Fal CuSe Wi ‘X}E A8tk AZ Fol Nalgh 1 9]¢ FAEELS AAE7|S o] &aA
HEE2 AHE st AlxE T8 €& CuSed] Wizt 4 2 A7]= SEMS $all4 242 EDS 1
23l AAHTEE XRDE O]ﬁsﬂ/ﬂ A el 423 oF 50~100nme] A7 A 19} Cu/Se ratio”} <F 1.5%
= o:h:]_

Keywords: solar cell, non-vacumm, CuxSe

q P-12 )
Nano-scale Patteming by Imprint Lithography Using Ni stamp
23R, Az, A5, AAA, FHEA, )¢y, FF3), 94, A+HT
Adadieta AlaA] st
(suhsj@skku.eduT)

NIL (Nano-Imprint Lithography) &4 7]& 2 U F32&E A2 2 &xp Aol QlojA] A7pe] ujgo =2 oAy
Ato] 7tk AAYE 9= AF %@215‘1 He Baes Wi 9l

oo = NILF A o] 7F4 523 Nano masters 7<ﬂ ZL:0‘}7] $3le] EBL (Electron beam lithography)
FH]E o]8-3} ). EBLS Photo-optical llthography Ho} 953 FEalsoz 533k device #A|2to] £-o]slr] uj
o] mask®lo] lithographyE & 4 A& FHE 7FAL 9o ?ﬂzﬂ g AME-EojHt

A ZE masterE ©] 83l Ni stampS Xﬂ&}opﬂr/} HA seed layer¢! AuZE 10nm "’90} 1, A EFHoeR
Istep: 2 mA/cm20 A 2 hr, 2step: 10 mA/cm22] AFEEZ 24 hrgQt NieTF S 3PS sk A=HE Ni stamp

= o] 83} Press Pressure 15MPa, Press Time: Sminol| 4] JZHE FAHS 73 0}03#‘:'%, SEM (Scanning Electron
Microscope)S ©]-&3te] A€ S glstqitt.

Keywords: NIL (Nano-Imprint Lithography), EBL (Electron beam lithography), Ni stamp
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{ P-13 )
RF magnetron sputtering ¥ &2 23k ZnO®t=te] A A e &3

3}

ZAdgE AxAgsh " EANGE A 2T ol
(jykim@hoseo.edu’)

o
b

1. AE @A AFdANA B AT o2 AFEE A QL ITO(Indium tin oxide)= HIEAlo] $-F=3laL FAo] H#
9§ 53 Qo= A A a9k 2@ ITO(Indium tin oxide)oll AF&-5 31 gl In

A& @A znoHtEte] 7 el wol= Aow x| al glrh ZnO¥t
7FA ol Adstar U 7oA shebH o r bty alolA dHew kst F4o] gle =dol

£ Ao A= RF magnetron sputtering < ©]-83}0] ZnOuhet-S 47435t 3 RTA(rapid thermal annealing)Z ©]
of IF % H, 29714 dAY $ d714, 724, B4 54 AT

) H : RF magnetron sputtering < ©]-88}9] corning glass 17377]% $J ol ZnO¥FEFS- <F 200nme] F7

2 ZAeh ol FAHFACRE 2714 5.6 x 10° Torr, 49442 1.2 x 107 Torr, EF7: ZnO 99.99%, RF

power: 100w, Ar gas: 25sccm, 7|35 200C, S 2A|ZF 20 min ©]Th 1 ¥ RTA & ©]&3}4] 200, 300C,

400C, 500C, 600C< X¥ = H, E¢7]0lA dAg &)

Tx B4 0 2= XRD(X-ray diffraction), FE-SEM(Field emission scanning electron microscope) = ©]-8-5}¢]
FWHM, 474 W&, xd 2 FASS ##esda, 7171420 542 4-point probe} Hall effect measurement
system(HMS-3000)2- ©]-&3}e] #& H carrier concentration, mobility 5 74 H7IsIch FexQ 54
UV-VIS-NIR & ©]-&3lo] 5433t}

3. 43843 A ENA 200C, 300C AA 3 Al vAF grol U ot S4 o] ofel o, 400C
ol A A g A% uAFgo] MQemAE o] LaL, 500C ol A= ulAge] 3.5 x 107 QemZ v W ghe vhE}
Uitk B8-S AAH SR 85% oS Helow dXE § Z HeE AEE = fTh Hy o E917160A
Az & A9 vy F2 A s A

Keywords: RF, ZnO, annealing
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q P-14 )
The preparation of ATO thin films by the bar coating Bar Z ¥ ¥ oj| 2] g ATO et A=z
AR
QAT S Al 4 A 253
(bookhansan@dreamwiz.comT)
FHEASAEZ A5 = sb¥ 7F SnO, ( Antimony doped Tin Oxide ) ¥9-S wet processing 3742 st bar
guo R 8-S &9tk ATO §4-& SOLVENTZ et 2 Ag-Sakolon, EiAd iAo} 33}

bk FARE, 22]A Sh,os 3] wEk Fabg R Rk, RUAATZE Aoz ek A9,

i

of EENE WETH, PET BE/1WH 475 0% FPAHo 2, SAYBELAzNAL. dAee
= 3t

H70] A FhE 0%, Hol= 19% EHAT 5500 m O F HANLE /Bl AEFeHS FABF 9

Keywords: Bar coating, ATO Thin film
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q P-15 )
F=AA FALG AR AFHA AT Zolo] 93 HglbPE9 edge- effect 54 F4
a4, AR$, AeA, A, AAY, A3

Nin
At o &5zl “Aw S o o4 oet
(nsh@bme.inje.a ckrT)

Ao B} FHAS Jvew ARG OAY AN AE7)e) AgHeme] B0l O W

S HAS A1 9], HAY A" WAL AEVE A ZEE uc}moﬂ/q A HAAH %].HLNJ,} R A g ukA] o)
oty B i y|Zeo] AwmshAe Y] AlgEoe] 9= AR ]W(Amorphous selemum)ﬂﬂu e
HIAMAAZT] B 2 A 9 B2 EAS M= Heh EEES ﬂz}ﬂoi XA wmF:A] LA Ao}
QAAE 1719 Gl BE ol & ol A% Aolet. A2 AgeAWe FAL nA BEAlE
o TAAEE H@_fs}j_x]- PIB(partical-in-binder) 4 H & ©]-&3to] A =4S 7}l ITO (Indium-tin-oxide) 5% ¥

frel ol A= thEa A Hel2S S 100pum, 200pm, 300pme] 74 2 3cm><3cm9] 7] & A28kl Magnetron
sputtering system<- /\]'*OLO}O% ol?_xd%g 3emx3cm, 2cmx2cm, lemxlem®] A712 ZbzF th2 7] 314 ITO(Indium-
tin-oxide)S T2 A7l H, X4 =FA] Hgho] 11 =s 47, Aad &3 585 17‘40}04 & ﬂﬂﬁ e

= 5A4S Ao grisiditt. Add3E R 259 T we tﬂﬂ sk Ae o g sl 2E
o A7 AT A7) HEo] E4F Y ‘371:]'57} sttt L'VHAEE AF qv‘i‘—(lntegratlon) rEE
AR-g-8F 3l T

Keywords: Hgl2, PIB, =4, H2% txd WALA AE7], Xeray, 1713

q{ P-16 )
=% Zn BAE AH43 RF s EE g R A9EHF Zn0g 25 ¥
Abafqte] & A7A 549 w3
AGA, F4A, o 5F HAE, wEA

seief et AL A 3oz
(dbyun@korea.ac. krT)

9

ZnOT SEAAY Wurtzite 72290 [I-VIS 33E w2 24 F24 oA, v sgEd 2F+=,
52 ME, JAgA g9 FYAdT =2 28 E, & 48T, 43 acoutooptic, H|AAE FEAGFE TF
]Uﬂ 7}/\]” GGdA 80% ol/de] F FALEE AL T} ZnO 24 S Wsle| A HE T SAW tjufo] 2~
bl = 3 7E2=9] A4 (gas sensor), WFTHO| L= Bl X (solar cell), T]2=E 8 0] Axte] AF 5 AHY °ﬂ

HHL A S&FH T 9

B AFo| = F5 Zn E‘rﬁ](99 999%)S AFE-3F RF vl EE 2] E] B AT E] ¥ H(RF Magnetron Reactive
Sputtering) S ©]-83l9] ZnOE AtAESNH 2Zof whe} FESIY, S Zno weke] V)3 B9 wgE
23T ZnO W2 Hall5A S g3k 2714 549 ®#stE #3389 2™, XRD(X-Ray Diffractrometry) 5%
< T3 AATx 3 g E gt

Keywords: ZnO, Reactive Sputtering, metal Zn
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q P-17 D
oJaA =z oz 4% PEDOT:PSS Source/Drain A =& o] &3 7|9t at B x| A ¥
AqE, A, gA A’

AR E A7
(hanji@keti.re.kr)

E A= JAA ZAYoZ AEH poly(3,4-ethylenedioxythiophene):poly(styrenesulfonate) (PEDOT:PSS)
source/drain A =+3 ©]-&8F] 7|9t E @] X~F(organic thin film transistor; OTFT)E A|2}t8lal 543 w43}
Stk 7SR 25 ptype] &AF Aol 7153 6,13-bis(triisopropylsilylethynyl) (TIPS) pentacenes AH8-3}S1 2
w GAl JaA =AY S o] &3] HEYSGIt ARt o & ptyped] FI7|WEAE AMESE OTFTY 74
T Au®t 22 EF2 work functions ZEE AS A& AR&EoF gl SHAIRF Aue A& EA417F 7] W&
o o= indium-tin-oxide(ITO)$} & H| W E & work functions 7FA|HA] 7}40] vhe& EAS Al&3la
Atk AR ITOE source/drain =22 AL-88 A9 AuE AFSET AR EAo] 9 YHElyE ez &
A4 deh kA 2 Aol A= work function ko] 5 eV o] oA & FA o] 7H5F PEDOT:PSSE <
a4 zAgez s gstal OTFTE A%, 54% B7healch

=3 A& 73S gate IFO2 AFE3FAL 200 nm T 9] thermally grown® A 2|2 4tsubS Ao g
AFEslA T A A ZHE S o] 83 channel length”?} 30 ~ 50 pm = =% source/darin A =S FAstaL 1 $ol
TIPS pentacenes UHA] A=A T#E o7 A& OTFTS A 26ttt Ay og AAEY olv =+ 2F 0.02
cm’/Vs, on/off ratio= 10°, F-E1 4 ¢t 21 v EAS grslglon 7]E9 ITOZ source/drain A= O & AFE3F &
ZHOIF = & 0.004 ~ 0.01 cm’/Vs, on/off ratio : 10* ~ 10)B T} 958 EAS 7IxE AS el

Keywords: & 73l X318 PEDOT:PSS, TIPS pentacene, 7] 9 E X ~H
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q P18 )

Investigation of effective contact resistance of GIZO based thin film transistors

AgA, A, oA, 34,

kil
gropel st Al &) 35tz

(jwpark@hanyang.ac.krT)

Thin film transistors (TFTs) based on amorphous oxide semiconductors have emerged as a promising technology,
particularly for active-matrix TFT based backplane due to the superior electrical performances, when compared with
the conventional amorphous silicon and polycrystalline silicon TFTs, respectively. In fact, several research groups have
already presented working devices with remarkable electrical and optical properties based on gallium-indium-zinc oxide
(GIZO) materials. Most of these TFTs use indium-tin oxide (ITO) as the material for source/drain electrodes. This
presentation focuses on the investigation of different electrodes to replace ITO in GIZO based TFTs. We discuss the
source/drain series resistances and their effect on TFT performance. Effective contact resistances between GIZO
semiconductor and various metallic electrodes, Al, Ti, Cu, Mo, were examined. The source/drain layers were patterned
by lift-off method, and the transistors had a fixed width of 100 /m, whereas the channel length was changed between
10 and 50 gm. The intrinsic TFT parameters are extracted by the transmission line method (TLM) using a series of
TFTs with different channel lengths measured at a low source/drain voltage. Concerning the different source/drain
materials, Cu led to the highest intrinsic mobility and the lowest effective contact resistance for all the tested
electrodes. For high gate voltage, effective contact resistance started to saturate at a minimum value.

Keywords: oxide TFT, GIZO, source/drain electrode, contact resistance, intrinsic mobility
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q P-19 )

Capacitance-Voltage Characteristics of Metal-Polymer-Silicon (MPS) Capacitor Device
by Inkjet Printing of Ag Electrode

A9Z, A, #6904, 284, o4z’
FEEL S

(hyunho@mju.ac.krT)

We have fabricated thin film Metal-Polymer-Semiconductor (MPS) capacitors using silver(Ag) ink electrodes that
are directly patterned by ink-jet printing. PVA (polyvinyl alcohol) and PVP (poly-4-vinylphenol) thin films for
dielectric polymer layer were prepared by spin coating on p-Si substrate. Capacitance voltage (C-V) behaviors of the
ink-jetted Ag/PVA/p-Si and ink-jetted Ag/PVP/p-Si MPS structures were investigated at high frequency of 1IMHz and
for a bias voltage ranging from -30V to + 10V. In addition, the C-V behaviors of the ink-jetted Ag/PVA/p-Si and
ink-jetted Ag/PVP/p-Si were compared with AI/PVA/p-Si and Al/PVP/p-Si of evaporated Al electrode. For evaporated
Al, PVP shows more efficient performance of capacitance, while, for ink-jetted Ag, PVA shows higher capacitance.
Flat band voltage (VFB) of ink-jetted Ag/PVA/p-Si device could be decreased down to 0.9 V with an additional UV
treatment. Cross-linking of PVA with the UV treatment could be confirmed by FT-IR. Therefore, it was found that
deposition methods of electrodes and chemical states of dielectric polymers could determine electrical performances,
respectively.

Keywords: Inkjet printing silver, flat band voltage shift, capacitance-voltage, Metal-Polymer-Silicon (MPS), Polyvinyl
alcohol, UV light, cross-linking

¢ P20 )

Photoluminesence study of SiOxcoated GaN nanowires
289" A 54 o] %9, Mesfin Abayneh Kebede

ol shoj &k
(hwkim@inha.ac.kr")

We have fabricated SiOx-coated GaN nanowires, by sputtering with Si target. The product has wire-like
morphology, regardless of SiOx-coated and subsequent annealing. EDX elemental mapping results have coincided with
what can be expected for the SiOx-coated GaN nanowires. HR TEM image and line profile spectrum reveal that the
smooth coating layer of SiOx on GaN core nanowires.

From SAED pattern it is investigated that the core nanowires correspond to a hexagonal GaN structure, whereas the
sheath layer is amorphous.

Gaussian fitting analysis on the photoluminescence spectra of GaN-core/SiOx-sheath nanowires have exhibited two
emission bands peaked at 2.4 eV and 2.9 eV, respectively. We observed that the relative intensity of 2.9 eV-peak to
2.4 eV-peak was increased by the thermal annealing. This result will significantly contribute to the potential
applications of SiOx-sheathed coaxial 1D nanostructures to a variety of nanodevices.

Keywords: GaN, nanowires, SiOx, Sputtering
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A

2¥E 8y 2 Adast A8 93 CulnSe, ¥ A=
EEQ, #4135 AR, FA3), o IdH", A&

o= 7| AT "Fe s
(y-kh@kier.re.kr)

oz BAFWL SAEY

Ll
Y
i A GEskE A i
o & Aol A= 2obijke] H

_‘]:_
B o2 Cugt Culn® FAAHEHS 8 Culn AFAE dQon 1 5 Adst o
Z3th AFA Cu/ln YA = Cu B 29 HY S92 24dste] st 2 AFE T3 o] X/ (Cu,Se,
InSe)°] §l= @A CIS ¥-8 Alx o™ XEM, XRD, EDS, AES To= whuhg EX8k4)

Keywords: solar cell, CIGS, Sputtering, Selenization

q P22 )
Encapsulantel] =& WL-CSP A2 A A+
A3 s, AAS, FFE, 4FE, Adx, dET, AEA

EEEEERER

(sh4741 .moon@samsung.comT)

M

WL-CSP (Wafer Level-Chip Scale Package)= 433}, 433}, 1453 52 54 2= A 71X 7l <+
U=, dlo)y # FFoF A7 H7]1A] Vge] Jhestal AZE Tl vl o= FHS JHA A 9t
g, WL-CSP 712 39 FF 59 FAZ A% & HFFoAe 2Eg 22 Qe 484 SE7t ofH
o= FHeFdo] 9tk ol = A3 918 Encapsulation 373 o2 HEES FEHe], goluel HE 719
2HE o gHE F3 AFAE P AT7F o] FoA L itk
B AFg A= A=A gRE capsulation 37 F & ool w2 37]%]9] &2 H Encapsulant &5l
w2 58 ¥E A EdelAS F3l ATSIATE E3l, o] AlEd o)l AXE v 22 Encapsulant TFE A
Wt 6%0# flo]HE ©]-83] Encapsulation 3785 &s & JIFS HESIGIYh. 1 A7}, Encapsulation ¥
d X Al Aol = AS EAT 4 A% Encapsulante] ¥ AIH(CTE) ¥ E%E 222 (Modulus) 5
o] E4 93t Warpage HStE #ET 4 gllon, =& AFA &RIT 715 S Encapsulant S HE HES 4

En
e

~

Keywords: WL-CSP, Encapsulant, 2124
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4 P23 )

PIB(Particle-in-Binden) ¥ & o] €3k X-A1 w34 Azt 2 AF 54 vz £4
e $ulA, eA4u, A, A44, 348’
At o g3t} ‘At m o 8 A7t
(nsh@bme.inje.ac. krT)

A g3l 7)< 3)et Haﬂ o7 WAbA RobollAm o]9} e FAE XHX* o7 wEA Ay glom,
ol ¢} TeHste] WALH A&7 e AT 3k Pk Wz gk o] AT ol A= PbO(Lead Oxide) 7]%F
o] Hyty x| d H”W 74%71 T@oll #e AFE FAEAh 71Nk gAY WAk HEV] B & A
2 4 EAE 7= AP AE7] el 9lo] Pbo E2F AFE T Aolth 71E 9] PVD(Physical

A}
2
Vapor Deposition) WH 9] F71& td4 X-A HEA| Ax7t e TAFES Atz o8 7px] WHE <
Fskal Ak 2 Foll o] 9ol = PIB(Particle-in-Binder) ¥ % Screen Printing® ¥} A H T A AHES
ol g3e] PhOT AHEste] A2e XA WA XA AEEAS vl BASA, olelg 4717 B ww
st B8] Y8 dadedde oy e oA F(Dark Current)}t XA ¥7F%(Sensitivity) S zﬂ 3}
I A% o FSH(SNR)E A4l T). Screen PrintingH 3 21 G A A H o2 AGs A3 LA (Uniformity)
Screen Printing'o] Z& =XAIRF F ] A5 (Signal) ﬁﬂ- A o] Al (Signal)E= 5.1pe/mR-mm’ =
Screen Printing™] ¢] 4l & (Signal)= 4.3pc/mR- mm’E Bl o £ A7E ot AR A Aoz XA wEkA] A
25 otiA A (Uniformity)& 2ol A7 5, AW % quﬁ‘:];ﬁ‘?j Hh 7 %ﬁ < o] &3l T
(Uniformity) S %°]7] ¢la A3 & Za7k ot

Keywords: X-ray, PIB (Particle-in-Binder), 3 A, PbO (Lead Oxide), Binder, Screen Printing

q P24 )
Polymer stampZ& ©]-&3 3D+Z¢ RT-NIL 34 N
G4z AGA, ol AY, o] B2, 53, ¢4, A2, A543
AFAd o AlLAZeT}
(suhsl@skku.eduT)
Nano-Imprint Lithography(NIL) 34 7|2 A0 HEY 7|24 7]E9] photo lithography SAE FESIH
A AEE o R g e xE Y A Ate] Thsste] FEEAL Qe AT 7]E &trfol . ]Oﬂ =z
F2E 9¢ o] &3k Thermal NILJqL ultraviolet(UV)& ©]&-3lo] s®lS /3 3+= UV- NILdeq o] it}

3 71
ATHE Hoh?j % Thermal NILZ A2 52 & 718t & 34 O]Ei ﬂ%x} O 2 RH stampE ﬂﬂs}
ol = Aok =3k 7t A7) s o] wHR s A Rt doju= EAH S 7HA AL Stk
agste] A2oA dEZIE FAHS FAste n2FHANA A= %ﬂl’ﬁ%% =5 e *J—% Az
(RT-NIL)& A o] 7L} ol BE uEA] Fedoex B & 2%
oAM= A4 Fgdw EHE%O] tholl JZHE & wfo] 254 93] 3FE F V]
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917 Wzl e 719 Slel
£HQ 30| ool A 4 Qe oshs mEHOoR 42 FHAAEL Ut REL ASHoR YrU=
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| Aol A& Si wet etchingd g S = 3D1+22] FHHS A3 Polymer stampE A|2Ha}Th 22]al =&
E #z1o 2= HSQ(Hydrogen Silsequioxane)E A&l 3DT2E Zte Y-S Ao AlHe 2v)&=
20mmx20mm A}o]Z9] Si 7| #H-S AFESFA T Si 7] resind o] HAAAS A7V Y AWEAA, 1
31 HSQ(Hydrogen Silsequioxane)Z 523} th. RT-NIL stampi= Polymer stampgl FE 2 A=A AL, O]gé*é*—g
A 7] 7] 918k Self-Assembled Monolayer(SAM)E A 2] & Al=3%F A3} ¢F 100°9] water contact angledtS 7}
A}k RT-NILF 2 Press Pressure, Press Times = W3} A|Z7]WAA Ago] P53

FAH 3DIE Q] 342 SEM(Scanning Electron Microscope)S ©]-&3Fo] #2415 ¢l a1, FIB(Focused Ion Beam)S
o]-g3te] WHRFTS WAl on, we v FHE Fote] AAALS el o] ATl A= Press Time :
Ssec, Press Pressure : 2MPa2] & FH x2S RS

Keywords: RT-NIL, HSQ(Hydrogen Silsequioxane), Self-Assembled Monolayer(SAM)
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Effect of seed layer annealing temperature and Growth of ZnO nanorod by hydrothermal method
Mg, Adgel, AEH, AL, =Y
Aol st
(chohk@skku.edu’)

One-dimensional (1D) ZnO nanostructures have attracted considerable attention owing to quantum confinement
effect and high crystalline quality, their semiconducting and piezoelectric properties. Recently, a number of growth
techniques such as, epitaxial -electro-deposition, catalyst-assisted vapor-liquid-solid, thermal evaporation, Spray
pyrolysis, hydrothermal method. Among these techniques, the hydrothermal technique has the advantages such as high
deposition rate, easy control of dopant concentration, and low temperature synthesis.

In this work, we studied the effect of the annealing temperature of homo seed layers on the formation of ZnO
nanorods grown by hydrothermal method. The growth process consists of two steps. Firstly, the ZnO seed layers were
prepared by sol-gel based spin coating process and then heat treatment of seed layers was conducted at various
temperatures of 400-700C in air ambient for 1 hour. Secondly, the ZnO nanorods were grown on these seed layers
by hydrothermal method. The effect of annealing temperature of seed layer on the length and orientation of the
nanorods was investigated scanning electron microscopy investigation. Transmission electron microscopy and X-ray
diffraction measurement were performed to understand the effect of annealing temperatures of seed layers on the
formation of nanorods. Moreover, the optical properties of the seed layers and the nanorods were studied by room
temperature photoluminescence.

Keywords: hydrothermal, ZnO, nanorods, seed layer
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Synthesis of IGO thin film by using solution deposition method in low temperature
wjeA 5d’, F4<" chih-Hung Chang”
Aeleta; “ed F3 Hea

(soryu@ynu.ac.kr*)

Indium gallium oxide thin films with different annealing temperature and indium ratio were prepared on si(1000 A)
wafer by the solution deposition method. As annealing temperature increases, the mobility of TFTs increases before
annealing temperature at 500 C. The mobility of TFTs was changed by indium ratio. The maximum value of
mobility, ~19.5 cm’/v's, was obtained by annealing at 500 ‘C. The mobility of low temperature, ~0.34 cm’/v's, was
obtained by annealing at 300 C. The On-to-off current ratios were > 10°. The average of transmittances with different
indium ratio was 98 %. The optical band gap of the films was varied with increasing gallium content from 3.83 eV
to 4.70 eV.

Keywords: IGO thin film, solution deposition method, low temperature
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RF powers} #et 53 2= wWste] g AZO #ute] £4
(Properties of AZO thin films deposited with different RF powers and deposition temperatures)

A7, A4, oA, oA, FAa’
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TCO(transparent conductive oxide)—‘:* oF1 AT taEdolet gAY AFo2 F2E AR CXET]
7181 AHE w3 BYslel MR IE Hase ] ] *}Oqoﬂ wgk3o] AFte} Aol Al Eo] 7t Ut

Wide band gap =2 <1 ZnO‘_ Al, Ga, B 59 ¥4E doping$t 22X carrier concentration 2 hall mobility & =
o a1 3o ¢kl 994 Zn0E WEE 40& 710 TCOEA R o] &= FITOo vls] ZA4 o= A=
3 4 ks FHel Atk 1 F AZOE A2 FAA AlRe] ThEshn, Hy 9l 71el A ek star, AP o] &0
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of o5k utufe] A o] Wstol] whE wiute] 545 njal Pt akglvk 3 A2 TS SEf el A=
e FEA7ILA dler, o= ¥4 97 B i‘:g WHE R Bho] Bheko E“tﬂﬁrE SiEdaT A=

AZO vtuto] ¥ I T/ = SEM(scanning electron microscope)¥} surface profilerE ©]-8-3 #41& F3l &

31 XRD (x-ray diffractometer)Z ©]-&3}o] AA 84 548 B39, Van der Pauw S 0] &3 ha
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Keywords: transparent conductive oxides (TCO), AZO, RF sputtering, H2 annealing treatment
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fol

Arc-discharge® ©. 2 A 2}3k SWNT $oll 27] o] 2SS sAl 52 AlZ 4 2= RF- Magnetic sputtering
system ©] 83} ZnO:Al filmS Z Y3} NO gaso] #Z=ol t3l] d+3F T} Composite FEI S EHQ1517] $30
FE-SEME SA3A L +24 f*é—o— x-ray, 4% 57| & I-V mesurementE AFE-3}$1 Th Porous 732 SWNT+
P-type &2 7}Z~ ukSA] A 3}gko] 7HAdlE WA ZnO:Al FilmS N-type Q8 A 3o 718t} 18]l SWNTS
template2 A}-8-310] ZnO:AlS ZH Al HH N-type?] ST YElUA = AS 183 Y. Zn0O:Al- SWNT
composites 72T W AAA S T7HAIA fimPF L] 2} 200504 NO gasoﬂ gk e} '3““?]‘11 Ll
EEE T7HEE S S0 4 Ak e SWNTS] W 713 A0 2 composite B E7} = filmd v X.ch
T oue A3gs 7}*]‘: AE G + UATh

Keywords: NO, ZnO:Al, gas sensor, CNT
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ZnO/MgZnO core/shell Y= F=o A2 gALE ZnO band edge emission
GAY, s, $335, HujA, Y, Y7
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B A= optoelectronic device®] §-8°] 7|E & Zn02] Ye7F9] 33 83 +ol7] 28] Mg2l alloyES
53 core-shell 725 A5 B80T Zn09F MgZnO2] Y= == Si 7] $]9ll thermal evaporations
o] &3t Thge LmolA A& S bt o] Mge] @Y F2E TEM¥} EDXO| #41& %8 #43)
St} S Photoluminescence =4S %3 ZnO Uiz 2o Rt} ZnO/MgZnO core-shell U=t ol 4] ZnO2] band
edge emissions FFH AES g3}

s

Keywords: ZnO/MgZnO core-shell structure, Nanowires, Catalyst free
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Single wall carbon nanotube gas sensor for NOx
5% A=A’

Fddstn AT
(doj in@cnu.ac.krT)

Nitrogen oxide NOy, a mixture of NO and NO,, is one of the typical air pollutants causing environmental problems.
In this study, single wall carbon nanotubes (SWNTs) as a gas sensor to detect NOx is reported. SWNTs film was
synthesized using the in-situ arc discharge method. The arc-discharge grown SWNTs showed porous structure and poor
adhesion on the substrate. The ethanol treatment process, however, makes the porous SWNTs agglomerate together to
form a film with good adhesion to the substrate. Scanning electron microscope was used to confirm the morphology
of the SWNTs. The resistance of the SWNTs film can be controlled by the SWNT density. The gas sensing property
of the SWNTs film was measured at room temperature. For the measurement of intrinsic response of SWNTs to the
gases, pre-heating in vacuum was carried out to remove moisture out of the SWNT surface. Moisture is an important
ingredient that affects the resistance of the SWNT films. Sensing properties for 60 ppm NO. were measured for
various film thicknesses or resistances. The maximum sensitivity of SWNTs was about 95%. It was found that the
sensitivity of SWNTs depends on its initial resistance. The film of higher resistance showed higher sensitivity possibly
due to the larger surface/volume ratio.

Keywords: CNT, NOx, porous, sensitivity
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Hydrothermal Synthesis and Characterization of Cadmium Telluride Nanowires
44w P. Muralidharan, 21 =71

KAIST Al 4] 3-3+3}
(dkkim@kaist.ac.kr)

Cadmium Telluride (CdTe) nanocrystals are significant II-VI group semiconductor that have been widely studied
because of their unique size-dependent optical properties. Recently, one-dimensional (1-D) inorganic nanostructures
have become attractive due to their unique physical and chemical properties. As a result, several techniques to
synthesize CdTe nanowires have been developed. One among them is a hydrothermal process, which offers significant
advantages, such as chemical homogeneity, low temperature synthesis and reproducibility. In this work, CdTe
nanowires were synthesized via a hydrothermal method. The effects of reducing agent, surfactant, reaction time,
temperature variation and mechanism were investigated. The products were characterized by X-ray diffraction (XRD),
scanning electron microscopy (SEM), high-resolution transmission electron microscopy (HR-TEM), ultraviolet-visible
(UV-vis) absorption and photoluminescence (PL). The XRD pattern shows that the CdTe nanowires are in pure zinc
blende phase. TEM images show that the average diameter and length of the nanowires are about 30 nm and 2pm,
respectively. The characteristics of the CdTe nanowires will be presented and discussed in detail.

Keywords: CdTe, nanowire, hydrothermal
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Effects of thickness of IGZO channel layer on device performance in oxide TFTs
A5 Fud, AF5A, Ao, A, 444, Mg, HuA, =Y
Ao sta Al st
(hrtemchohk@nate.comT)

Thin-film-transistors (TFTs) that can be prepared at low temperatures have attracted much attention because of the
great potential for transparent and flexible electronics. One of the mainstreams in this field is the use of organic
semiconductors such as pentacene. But device performance of the organic TFTs is still limited due to low field-effect
mobility and rapid degradation after exposing to air. Alternative approach is the use of amorphous oxide
semiconductors as a channel. Amorphous oxide semiconductors (AOSs) based TFTs showed the fast technological
development, because AOS films can be fabricated at room temperature and exhibit the possibility in application like
flexible display, electronic paper, and large solar cells. Among the various AOSs, a-IGZO has lots of advantages
because it has high channel mobility, uniform surface roughness and good transparency. [1] The high mobility is
attributed to the overlap of spherical s-orbital of the heavy post-transition metal cations. This study demonstrated the
effect of the variation in channel thickness from 30nm to 200nm on the TFT device performance. When the thickness
was increased, turn-on voltage and subthreshold swing was decreased. The a-IGZO channels and source/drain metals
were deposited with shadow mask. The a-IGZO channel layer was deposited on SiO2/p-Si substrates by RF magnetron
sputtering, where RF power is 150W. And working pressure is 3M Torr, at O2/Ar (2/28 sccm) atmosphere. The
electrodes were formed with electron-beam evaporated Ti (30 nm) and Au (70 nm) bilayer. Finally, Al (150nm) as a
gate metal was thermal-evaporated. TFT devices were heat-treated in a furnace at 250 °C and nitrogen atmosphere for
lhour. The electrical properties of the TFTs were measured using a probe-station.

The TFT with channel thickness of 150nm exhibits a good subthreshold swing (SS) of 0.72 V/decade and on-off
ratio of 1x108. The field effect mobility and threshold voltage were evaluated as 7.2 and 8 V, respectively.

Keywords: IGZO, TFTs, Al:ZnO
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Fabraction and efficiency for n-CdS/p- CuGaSe, hetrojunction solar cell
4%, $3E
AW st zpel 3}t 5t %F/l K
(k]hong@chosun.ac.kr )

CuGaSe, (CGS) layers were grown by the hot wall epitaxy method. The optimum temperatures of the substrate and
source for growth turned out to be 450 and 610 °C, respectively. Based on the absorption measurement, the band-gap
variation of CGS was well interpreted by the Varshni's equation. By analyzing these emissions, a banddiagram of the
observed optical transitions was obtained. From the solar cell measurement, an 11.17 % efficiency on the
n-CdS/p-CGS junction was achieved.

Keywords: CuGaSe2 (CGS) layers, efficiency on the n-CdS/p-CGS junction, solar cell
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Agoz AL o] FUH (0001) Abdtolo] 71 A MOCVDE o]-&3to] 43 A4 H GaNS A1t} (0001)
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Point defect for CulnSe; layers by photoluminescience measurement
- N
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High quality CulnSe, (CIS) were grown on GaAs substrate by using the hot wall epitaxy method. The CIS layers
were epitaxially grown along the <112> direction and the initial mole fraction was kept up during the layer growth.
Based on the absorption measurement, the band-gap variation of CIS was well interpreted by the Varshni's equation.
But, the energy difference, 180 meV, of the band gap between liquid helium and room temperatures was a very large
value unlike that of the reported CIS. The behaviorof point defects in the CIS layer investigated by using
photoluminescence (PL) at 10 K. Point defects originating from VCu, VSe, Cuint, and Seint were classified as donor
or acceptor types. These PL results also led us to confirm that the p-type CIS layer had obviously converted into
n-type after the Cu atmosphere treatment. Finally, we found that the In in the CIS layer did not form the native
defects, because In existed in the form of stable bonds in the CIS layer.

Keywords: CulnSe2 (CIS), absorption, photoluminescence (PL)
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PIB(Particle In Binder) " 9] ulelt] FFoll @& Hgl2(Mercuric lodide)”]4k<]
XA F=AHA dE AR 9 A% 54 HUt
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Hgl2¢] 79 e} FEAA 24 (a-Se, a-Si, Ge, etc)s ol B3l X U3 E7} 4510, @G Q7FAS A 5
o] golgt EAS 7 Ut} ol e EAES uigosE E AFoA e vijly FR{el wE Hgl2 (Mercury
lodide) 7]¥+e] H¥s] tlAd AP FEAA BF Fdol| B3 AFE T3

£ AFNAE 7]E9 PVD(Physical Vapor Deposition)H ] 771 tlW4 AEAZ7} ol A8 3§
A3st7] 93l PIB(particle- in- binder) WHS ARSI T

vl o] FHZE PVB (Polyvinylbutyral)2t DGME (Diethylene Glycol Monobutyl Ether)e} A&/ dA] S &-&
3} DGMEA (Diethylene Glycol Monobutyl Ether Acetate)@ A 2}sl= DGA|, -3t A4, Wstey, & &
BAETL Hold M714 E4E YEhUlE Yol B, gt W 88k4 MA A, WA BEAdo] -3
I HE RSl AFESE hd Al A A HIEE AF8-3F] Screen Printing'-& ©]&-3fe] Z}7be] wiQl
g o 77 200me] thA7 Hel2 &S A=kt

Ae HEo HM7)4 5XS dark current, X-41 sensitivity®} SNR(Signal to -Noise Rate) 5= 4 5Fo] A%
o= H7t &dvh. 1 A7 DGA HIRITE AF&-3te] AlZek Hel2 &2 WA 50 7Hd A SAHEHATL
olglgt Axw & uj DGA uIQItIE AR&ste] AlAFgHHgR2 71wke] HAE WA FrEdA 5L 7159
a-Se(Am norphous seleinum; a-se)& ©]-&3F TAYE WAk FEdA ZF] OiA AL di&)] 23 7ts4S
B3t

Keywords: Hgl2, H#3 F=7A &, PIBH, XA, Screen Printing'H
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AIAAEAH e Ahsio] weh Aol Wash dofuhs 54 Wbty Zenu AsE wue A7
A3} ge $e P SHow stel AWML AFna Qi ARt ol Beuwl AsE

uheks. A o= WHd = 38F57] 52 (chemical vapor deposition (CVD)), 5% (evaporation), &-72 &
(sol-gel coating), 2=3 E] ¥ (RF magnetron sputtering), 2~d| o] 4 52§ (pulsed laser deposition (PLD)) 5-©] =& A}
|5 ot} oo & AFeAM = EelBd 4HsE B2 (Mo03)S] FaEAA A = 885 7] 4% (Chemical
vapor transport)S ©]-83}o] thoFslt 7]l E]Bwl AbstE wbuks Faskal ol & Absl A Elsle] MoO;
o7 WEsle Wy g ] ATt FaE uetE ol FEEA] #a AFstaAt sk 2 ATolA AMEH
stetgrleEol ok vk Fe 71Ee] FAo] vlE w9 AatH, vhgFol FalshA g FAbEE Qs
s ol 3 gyt hest FHeE W g8 7dEn.

Keywords: Molybdenum oxide, Hydrogen reduction, Chemical vapor transport, Optical property, Electrochromic property
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2 ATdAE dA AYE o] gt 73 AASAAS 7H Si0, WS A 2ol A A7) aiA; el
olggh AR A Wk FAVFEEHE VA, W TG E 70 A Sputtering TG 0] & E 5 2l
5 Fomn 943 B5dS 7H Ultrathin SiO; ¥HeHe Al&be 4= Qlvh #4082 A F 7HA R B
stk AAZ, A3} vhube] ookt JAS B41817] 21814 Ellipsometer, XPS, AFME AF-&-3}9 T} AFs}uluto
457 T2 Ellipsometer? ZA4 30 24 Zabg wuto] Ww= AAsgith w3, Sio, B Si-0 A%
AHE g2lstaixl XPS 48 F3) binding energyS SA T ¥l o}y Ultra thin SiO; H9He] surface
morphology®ll W3 F&S dolr 7] 93] AFM S4& 3l RMS #1S vlussich 224 & 7 & 7 |
A2 4bsl BEE MOS typed] AR A Abste] Axp A4S 58350 AW olth Si0; S MOS TFERE
A ZsFe] Gate voltageol] ™St Gate leakage current 7S 3}l o™, A3} whelo] 71X capacitanceS & 74 5}
Ultrathin Si0, 2r9he] MOS capacitor 2412 871X & HESG T B8 TEM 248 B3 T2 &4 € 7
HAGF Fo HFAH Fgels skt

Keywords: SiO2, Electron beam, Sputtering
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ZnO = oA oF 33 ev A9 Y2 mZtA (band gap) NUAE 2= nE WFEAZ Zn IR0 O YA}
7to] v 3}stF 24 (nonstoichiometric) AF 02 <a] A7) A=Ad-S Yeh™ 7FA| 7 G 80 % o442 F
F3eE 7FXa ok Zno o] $-543 @7]31, Fshd B2 ELETO|QE (photo diode), Bl YA (solar cell),
o] Aol A=, 3 v 7 A% F JFA2AA (gas sensor) & Al FHLSA &5 Tk

& el A= ALD(Atomic Layer Deposition) ™ & ©]-8-8¢] ZnO W1oha =R = S#s}o], %ag ZnO ¥Het
S RTA(Rapid Thermal Annealing)oll 4] &2 3 & H7]4 549 tﬂ§]—e A&Z3EF T} ZnO BHERS Hall%@
< S3le HV|A 59 ¥stE #Esiglen, XRD(X -Ray Diffractrometry) 4 & 3 247x 9 WIgdS
g2l kit

=

Keywords: ZnO, RTA, ALD
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2 AFo| A= thefolojel PIHT EEW HFANE o83 thin-film-transistor(TFT) 227} 714l = 54 & &
Astdnt. ZEie wjFdule] EA4F AAQl vetolojo] HIFE Fa HIA FAE E 22 A8 JhsAddd gid 3
7F etk AAl B oRE /57 EFAR A AR Lu/ler ratio, ©]F %, subthreshold swing 1] 1L

2,

trapped density®F 22> H714 §5A4S 435t P3HTZF 7HA & AA| 543 vlal £41381%1 Tk P3HT 71& 54

< A7ksk7] 98 &) FRS sk, dAE A 2 2 e 5EA4S AEs Oiu} gk /7] 53 e
Lhi-ofolo] A s 53%5}04 Ao e Axtel 548 B sidlon, 5349 g Wilel nE 5485 o
7}8l AT}, Scanning electron microscope (SEM) & 3 A vieAe] FelE H7FeFl oM, Xoray diffraction
(XRD) ¥ transmission electron microscopy (TEM)S 53 24X H7lsl )y Alge Axe] 74 -$-HP-4145B &

olgate] I-ve SAsl e, 2 SA& vlal 48l

Keywords: nanowires, composite, P3HT, TFT, conducting polymer.
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InGaZnO(IGZO)= 7HEle] o] § w7} £ e AA el MAA S FATozA st frejste] 2 A
g EAR 2 gl 2dolrh 2 AT Sol-Gel & o] &3ate] 1GZO WS FgA A5
S Ao u ottt Sol-Gel' 2 719 A T2 022 Sputter W BT hP Sl frefahe] AT AL A7rEA
olghiz Aol glo] Wel AHEH I Atk AY £NL FEE 0.5ME FASI oM me] 2AWE WEAA A
g F s At ARSI 245 MSAA S 1GZ0 &= 747t AP T ¥ hot plate®

E @AY SISty B A3 ] 2uTF SUFESSE AE]e] ol =T oA EE A S| vtolA]

Keywords: Sol-gel, IGZO, TFT
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%t ZnO 719k FAA AF7E &S| o] FoX 1 ). ZnOuFY] 9 437 Al native defectsE 13+
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Zn0u S F+E ke A Bavl ojojxa gtk B Ao E 55 949 shE =P TE dAYE Fow
M 1ol wWE ZnO BHEte] EE1A 54 vAFRe] WEE BEsIGITE AE 2 ZnO powder(99.9%)9F Sb203
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&% = dAHYRTAE T3t oo w2 2447 v A5 %= HR-XRDS}F FE-SEM .2 #2319it) 1
A 3o A 2EAA B 52 2EdA 1 AAAgo] 8, AYE £ F EXYE ] dEG
grain size7t 43t AA o]l ¥ oSS & T AT o1ZH p-type ZnO THE Y3 A Fola 1
FA Znoutehs A7) HEAE @A vEA FelEojof dhg S1E S AT
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Crystalline Cr,O; thin films growth by using RF magnetron sputtering at room temperature
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In this presentation, we produced relatively good crystalline quality o-Cr,O; (0001) thin films on a-AlL,O; (0001)
substrate by using RF magnetron sputtering at room temperature and simple Rapid Thermal Annealing (RTA)
treatment. First, oxygen-rich Chromium Oxide thin films were deposited with various gas flow ratios of argon and
oxygen. Subsequently, RTA treatment was carried out on as-deposited films and then changed to stoichiometric a
-Cr,0;3 (0001) films with significantly improved crystallinty. We found the optimum gas flow ratio of argon and
oxygen for RF magnetron sputtering and the best gas atmosphere for RTA treatment. To investigate the crystallinity,
chemical properties and the surface morphology of Chromium Oxide thin films, X-ray Diffraction (XRD) 0-26 scans,
rocking curve analysis and ®-scans, X-ray Photoelectron Spectroscopy(XPS), Scanning Electron Microscope(SEM), and
Atomic Force Microscope(AFM) were performed.

Keywords: Cr203, thin films, sputtering
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UWHA O & cigs BHe} Bl O] Vo 2= AUt avkEblv|wbe] AbgH T 1y 7]Ee] fEr|ws fd
Z|#oz AT A9 o] ut Fabel] ERE ¥4S HE3T  glo] AertE dAsHA AR s
Aoz ZldErh 2 Aol M= PolyimideE A7) 4= Agstal, ofgp whejubet V)& wiep S35
& A g3lo] CIGS 2t Bl YA A S A %3 T} Polyimide 7133 Yol DC Sputtering® 2 Mo FAA TS =2 3}
ATk I F CIGS FF55L SASEY, CdSH ¥ E2 CBDF A, ZnOYUE$52 RF sputtering 18] 3 Al T4
A5E dSUHORE FFsto] HIAAE it durd o= Zejoln == 9F 400 C FE9] 2EolA
digo] dojur] witol, CIGS FAITHT A 7|F2=7}t 400 C ols7t H =% 34 AASIAT) o9
ANzsAds dgste] Ax3 dteddx o S 58 7.08 %, MFAYL 058 vV, GHAF 2499 mA/em® L
i FAAAE 049 2 SAHEAC
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Bias stress stability of solution processed zinc tin oxide thin film transistors
A4, A=, £, 253

AAN G T 7] 5A B ATA; AR m AL T3
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Characterization of polycrystalline Si thin films prepared
with direct negative Si ion beam deposition

RS ANg’
L S )
(dkim84@male.ulsan.ac kr')

Polycrystalline silicon (Poly-Si) thin films were deposited on glass substrate by direct negative Si ion beam
deposition. The glass substrate temperature was kept constant at 500°C for all depositions.

Prior to deposition, the ion energy spread and negative Si ion to atom arrival ratio as a function of ion bean energy
were evaluated. The ion energy spread was less than 10% with regardless of ion energy and ion to atom arrival ratio
increased proportionally from 1.3 to 1.6 with ion beam energy.

From X-ray diffraction patterns, it may concluded that the Poly-Si films could be grown with ion energy of 50 eV
and grain size also can be controlled by adjusting the Si ion beam energy. Atomic force microscopy images show that
the relatively flat surface can be obtained at 50 eV of Si ion energy. However surface average roughness increased
with ion beam energy.

Keywords: Ton beam deposition, Silicon, XRD, AFM
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NO 7}zl tf3t 7o} AeAS A 717] 218 ZnO9} B4y =F/ EE PLD(pulsed laser deposition)™d <
©]-¢-3k¢] ZnO-CNT E3HE =itk PLDEA o 23] ZnOE 4L 5-100me] 272 ghavefFHe] 853
th ZnO-CNT S &A1= znO BHet B} A2bshd 2 NO)7F=o] tigh 7k 48 548 F4A R o= d@av
EREE RS O 9] v 27) wiEe] SRR 2 2= zn0Ed o] mHvE whute] wjslA F
7Fat7] wiitolth. ZnOdll CoE =3 3F0] ZnO:Co-CNT H A& WESITE ZnO:Co SA] ©athi=iH el 5-10nm
o] FAZ SHEATE Zn0:Co-CNT H A ] 22 o] F2A 5L XA 34d7], FAEnF o= 283,
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Keywords: ZnO:Co gas sensor, carbon nanotube, ZnO:Co-CNT composite, NO gas sensor
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A 71E8] obdEa Fejo] A5/ W2 9 A L AE SO TARC] diFEEA, Xl wkg
sto] AARATHES BAA7IE FEAA S22 Hgl2, Pbl2, PbO 55 AHE3tE A4 wW2ale oxd WA A
7129 A7 JAYE o). o] -8 3} ¥ a-Se(amorphous-selenium)S- ©]-8-3F x-ray detector = high voltage
o] EAASH SHEE= o dHow dAEA Ate] Attt dellA AT T a-Sed] @RS A9
3 & FTF9 FT=AA(Hel2, PbI2, PbOS)E AFE3Fe] xray detectorol] A8 7H53AE A3} T} unicell
A2} Al Binder(Poly Vinyl Butyral, Diethylene Glycol Mono-butyl Ether, Diethylene Glycol Monobutyl Ether Acetate
e} FHAE A4 ¥E&Z Blending 351 Gel PasteE THET)E Normal Blending < unicell®] Pin-hole &
EAE FES DA unicell?] FAAFE F7IAIF S ZH sensitivity, SNR (Signal to Noise Rate)
A7 54 A
AT M= unicelld F4 AFE AFAI717] 21801 3Roll Mill, Paste MixerE A}-8-3}%1 3L Blending® unicell
ormal Blending unicell®] 4479} SensitivityS 22} L A 315tk 22 A3} 3Roll Mill#} Paste Mixer
lending @t unicell®] Normal Blending2. 2 = unicell 26} Pin-Holedd¢] &1 th. X3 Normal Blending®] 7
A= 0.014nA/en?] Zlol HIS) 3Roll Mill®] A 7 7= 0.005nA/cri, Paste Mixers= 0.013nA/en = oF 30} A=
= ZolE & HAAth 3 Sensitivity™ 3Roll Mille] 13.030nC/cm, Paste Mixer”}F 13.90nC/em ©. % 6.90nC/cm <1
Normal Blending B.t} ¢F 28|2 7} © A& HTh

Keywords: x-ray detector, Blending, 3 =71, 3Roll Mill, Binder, Paste Mixer
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g, A=

719 WA vjA FANAME Ao a1 7FA o] A Y3 Al(aluminium, &FV]E)S AESIATH Al B
2l A ge et AvlS P 4 d dEAo] S5 Wil Al A QAR 9EEA] Ao
g e A Ags st ARt @2 HAY g7 =2 electro-migration A& @S 7HAA e
Cu(copper, T2)E tAstE = A77F A&Har et

Al AFEEA Q= Cut electroplatingS 7] 02 3}3l seed layerE sputter® 28}l QoL ©]& CVD
(chemical vapor deposition, 3}8}7]35 22 A sl AF7F A3 = ATh CVDE sputterol] HI S| djE S
Al step coverage, aspect ratio®} gap fillo] 34Tk Cu2] 54 T sty =2 diffusivity WZol substrate W=
Cu7} ts7] w2, substrate 9ol Ta(tantalum, EF2-E)u; Tititanium, EJEFE)Z barrier layers = HE9]
diffusion®l] &3t LA E A3 AFEH L o)

CVD FAAAME F 7HA LAEE 7HA 3L Auk. 48 typical$t precursor’F $1th H 3} agglomeration &7
o7 & FEHo] yniformd}#] E3Fth= Folt).

olgfgt TAE A3 A ZE precursor] Cu(dmamb)2E =918t &S 8}t Cu(dmamb)2s 5%
&%Vl a3 A JER Holdo] 7]E9] precursorE.TF controlo] T FAS 7FA AL ok

T3 Cu?l agglomeration 74 3|2 317] 130 plasmas ©]-83 CVD A 2] 374 Fsubstrate2] Cu”} uniform
SHL flatdt TWS ZEE seed layers FAsH7| 91 AdFE Hstlon FESEMS E3F9] 1W< roughnessy}
dHo o FAE T3 FHAHEE L8

Keywords: Cu, CVD, plasma, agglomeration, seed layer
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T @2 HAE, & 9%, 53 electromigrationEM)A &E5A 55 HIEH S 2 2FA|t nano-scaleF
%) 3] 2 9] interconnect application®l] 2313t & A 52 A 7—]’-‘/“:”—’ At} copper 1nterc0nnectf damascene process

2]
E F2 o] gt CVDE o]-&31H step coverage”t $-3F seed layerd S 4= Qo] g H 2o F-do] It
sttt apAIRE cvDE @ E T Eheh 249 precursore] TR 1) PGl B aOPuﬂ srEs Bl
xgate] F=2 HAE s 7RI

ol ¥] 53} WS (disproportionation reaction)S ©]-&3to] I % FElvtatS A 23517913 B-diketonate
Cu( I) Lewis-base2] ATA|E @o| o] &3}=H 154 hexafluoroacetylacetonate(hfac)Cu( I ) vinyltrimethylsilane
(VIMS)7} 28] o] g9 glth. 28} (hfac)Cu( I )(VIMS) EE FAMAIEY ATASS 9444 2L Bier
Aol B8 FEE] W VoA v #Fs vhgeR Fi=Eo] FE Rt Yo EEER Vdste &
o] TAEE 7HXT Wb 71E9] B-diketonate Cu( 1) Lewis-base Al S A3t Cu(I)A A Cu(dmamb)2E
o] &3}l cvDHOo R FElutets A %ahgl T

Cu(dmamb)2¥& =2 S7|%(70TC, o9torr)§ 7HAW F2 9] (hfac)Cu( [ )(VIMS)l Hl&] & A3t oA
(~113 kI/mo)E 7 o2 A dAAA o] -F38lt). wepA 52 FAES 7HAE nFA] s Axd F
e Aoz 7|t}

AP 7| el A Fele ko] wlg- Er] wiFdd b WA He R Ta e Tivh
sputtering) 7] #S AFE-3}0] Cu(dmamb)29] <2} g3} SEME ©]-83te] ThH xH
L7t AT R vRE FEFE AR nFEGT

Keywords: Copper, CVD, thin film, Cu(dmamb)2
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The structural and electrical characteristics of the dual-gate InGaZnO transistor
AAY, o, 444", FAH

QA stm Al A g, “A A stm Al4A g3 /LG Display LCD 4
(jmmyoung@yonsei.ac.krT)

Dual-gated (DG) thin-film transistor (TFT) with amorphous InGaZnO (IGZO) channel is fabricated using a
poly(4-vinyl phenol) polymer as a dielectric layer. The spin-coated, thin (350 nm) PVP layer exhibited quite good
dielectric behaviors, such as dielectric strength of ~1.5 MV/cm (~10'8 Alem?), capacitance of 8.9 nF/cm’, and dielectric
constant of ~4.02. Compared to the two types of single-gated (SG) devices, DG devices provided a higher on current,
and showed much stronger gate controllability over the conventional SG TFTs. Under positive bias stress, the lowest
Vi shift of 0.17 V was observed for IGZO TFT with DG structure. It is demonstrated that DG operation, which must
play a critical role in novel low power devices, is an appropriate gate configuration to produce high performance
TFTs.

Keywords: Amorphous semiconductor, Thin-film transistor, Polymer dielectric, Dual-gate
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Dependence of the Properties of Hydrorhermally-grown ZnO on Precursor Concentration
453, F94", oA, uFd, él*li* olgf=l”, Han

1
QAL FrmA s Faa AR gy
(hhryu@mje.ac.kr )

= 2 NS Whol @ 31 T} Hydrothermal W2
859 o= ‘?_Ei] it ]’H ‘ﬂr Fet 25 vE7] 98 & §A A= Ak
B Ao E A3A sxe 9S Lol B 9l 0.06M oA 1.5 M7HA AFA ] wkel WEE ol
AHEE 712 Si(100) 71 9ol ZnO €FTol F& " AL 750CeA 1A 9k EAF HATH
Zn0/Si(100) Yol ¥ znOoE v Fe FE (0.5 M ©]3H)ol A & heterogenous nucleation®l] &J& A4 L=z
= g2 2 AdxEo A HAJ 28y F=7F 1.0 M o] o2 71 @ ul, homogeneous nucleation®l] 2] 3]
X 5¥ 27+ S 2 morphology”} ¥ Th

st4, Fx4 542 PL (Photoluminescence)¥} XRD (X-ray diffraction) YHo = 7Z}zto 2 &4 U 0.5
M} 0.3 Mol Al Z+2} 7} T F2A a3 FEA EAo] YERT ey 1.0 M oo R FETF FUt H
AE W olHT EAFEC] 43 HE AL T UUTH
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Point defect for CdGa,Ses Single Crystal Thin Film by Hot Wall Epitaxy
3z

ZA st Aol zhate) s el s
(kjhong@chosun.ac.krT)

To obtain the single crystal thin films, CdGa2Se4 mixed crystal was deposited on thoroughly etched semi-insulating
GaAs(100) substrate by the Hot Wall Epitaxy (HWE) system. The source and substrate temperature were 630 C and
420 C, respectively. The temperature dependence of the energy band gap of the CdGa2Se4 obtained from the
absorption spectra was well described by the Varshni's relation, Eg(T) = 2.6400 eV - (7.721 x 10" eV/K)TZ/(T + 399
K). After the as-grown single crystal CdGa2Se4 thin films were annealed in Cd-, Se-, and Ga -atmospheres, the origin
of point defects of single crystal CdGa2Se4 thin films has been investigated by PL at 10 K. The native defects of Vcq,
Vse, Cdin, and Sein obtained by PL measurements were classified as donors or acceptors. We concluded that the
heat-treatment in the Cd-atmosphere converted single crystal CdGa2Se4 thin films to an optical p-type. Also, we
confirmed that Ga in CdGa2Se4/GaAs did not form the native defects because Ga in single crystal CdGa2Se4 thin
films existed in the form of stable bonds.

Keywords: optimum growth condition, Hall effect, optical absorption, photoluminescence, point defect
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Point defect for AgGaSe; single crystal thin film by hot wall epitaxy
z3E AR

zAvsta Adsse) s e s
(khj0123@hanmail.net)

A stoichiometric mixture of evaporating materials for AgGaSe, single crystal thin films was prepared from
horizontal electric furnace. To obtain the single crystal thin films, AgGaSe2 mixed crystal was deposited on thoroughly
etched semi-insulating GaAs(100) substrate by the hot wall epitaxy (HWE) system. The source and substrate
temperatures were 630°C and 420°C, respectively. The temperature dependence of the energy band gap of the
AgGaSe2 obtained from the absorption spectra was well described by the Varshni's relation, Eg(T) = 1.9501 eV -
(8.79 x 10 eV/K)Tz/(T + 250 K). After the as-grown AgGaSe2 single crystal thin films was annealed in Ag-, Se-,
and Ga-atmospheres, the origin of point defects of AgGaSe’ single crystal thin films has been investigated by the
photoluminescence(PL) at 10 K. The native defects of Vag, Vse, Agin, and Sei, obtained by PL measurements were
classified as a donors or acceptors type. And we concluded that the heat-treatment in the Ag-atmosphere converted
AgGaSe2 single crystal thin films to an optical p-type. Also, we confirmed that Ga in AgGaSe2/GaAs did not form
the native defects because Ga in AgGaSe, single crystal thin films existed in the form of stable bonds.

Keywords: point defect, hot wall epitaxy, single crystal thin film, thermal annealing, photoluminescence

d P56 D

Temperature dependence of photocurrent energy for CdGa,Ses epilayers
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Single crystal CdGa2Se4 layers were grown on a thoroughly etched semi-insulating GaAs(100) substrate at 420 C
with the hot wall epitaxy (HWE) system by evaporating the polycrystal source of CdGa2Se4 at 630 C. The crystalline
structure of the single crystal thin films was investigated by the photoluminescence and double crystal X-ray
diffraction (DCXD). The carrier density and mobility of single crystal CdGa2Se4 thin films measured with Hall effect
by van der Pauw method are 8.27x10"7 cm”, 345 cm’/V's at 293K, respectively. The photocurrent and the absorption
spectra of CdGa2Se4 /SI(Semi-Insulated) GaAs(100) are measured ranging from 293 K to 10K. The temperature
dependence of the energy band gap of the CdGa2Se4 obtained from the absorption spectra was well described by the
Varshni's relation, Eg(T) = 2.6400 eV - (7.721 x 10" eV/K)Tz/(T + 399 K). Using the photocurrent spectra and the
Hopfield quasicubic model, the crystal field energy(Acr) and the spin-orbit splitting energy(Aso) for the valence band
of the CdGa2Se4 have been estimated to be 106.5 meV and 418.9 meV at 10 K, respectively. The three photocurrent
peaks observed at 10 K are ascribed to the Al-, Bl-, and Cl1-exciton peaks.

Keywords: CdGa2Se4, energy band gap, photocurrent crystal field splitting energy, spin-orbit splitting energy
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Optical properties for ZnIn;Se, Thin Film grown by Hot Wall Epitaxy
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(kjhong@chosun.ac kr')

Single crystalline ZnIn2Se4 layers were grown on thoroughly etched semi-insulating GaAs(100) substrate at 400C
with hot wall epitaxy (HWE) system by evaporating ZnIn2Se4 source at 630C. After the as-grown ZnIn2Se4 single
crystalline thick films was annealed in Zn-, Se-, and In-atmospheres, the origin of point defects of ZnIn2Se4 single
crystalline thick films has been investigated by the photoluminescence(PL) at 10 K. The native defects of VZn, VSe,
Znint, and Seint obtained by PL measurements were classified as a donors or acceptors type. And we concluded that
the heat-treatment in the Se-atmosphere converted ZnIn2Se4 single crystalline thick films to an optical p-type. Also,
we confirmed that In in ZnIn2Se4/GaAs did not form the native defects because In in ZnIn2Se4 single crystalline
thick films existed in the form of stable bonds.

Keywords: ZnIn2Se4, hot wall epitaxy, single crystalline thin film, thermal annealing, photoluminescence
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Temperature Dependent Properties of Spray Deposted ITO Thin Films
A.V. Moholkar’, S.M. Pawar, K.Y. Rajpure”, C.H. Bhosale™, JH. Kim™

Department of Physics, Gopal Krishna Gokhale College, Kolhapur 416 0012, M.S., India; *Department of
Materials Science and Engineering, Chonnam National University; “Electrochemical Materials Laboratory,
Department of Physics, Shivaji University; ***Department of Materials Science and Engineering, Chonnam
National University, 300 Yongbong-Dong, Puk-Gu, Gwangju, South Korea-500-757
(avmoholkar@yahoo.co.inT)

Sprayed indium tin oxide (ITO) thin films synthesized by mixing adequate quantities of ethanolic solutions of
indium trichloride and stannic chloride at different substrate temperatures. X-ray diffraction (XRD) results showed that
the films are polycrystalline with cubic structure and exhibit preferential orientation along (222) plane. The SEM and
AFM studies indicated that the surface morphology of the samples increase with substrate temperature. The pyrolytic
decomposition ‘Pd’ and surface mobility ‘Sm’ are found to affect on the properties and morphology of ITO samples.
The film deposited at 5000C shows perfectly cubic grains and has carrier concentration of 3.26 x 1020cm™ and
mobility of 9.77 cm’/Vs with highest figure of merit of is 4.4x10° Q-1. Optical absorption studies reveal that films
are highly transparent (T >90 %) in the visible region and band gap increases with substrate temperature owing to
Moss-Burstein effect.

Keywords: Indium doped tin oxide (ITO) thin films, Spray pyrolysis, X-ray diffraction, Scanning electron microscopy,
Electrical properties
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Effect of Hollow Perite on Dielectric Constant and Hardness of Glass composites
Chungyong Lee, Joonsoo Kim’, Seongjin Hwang™, Hyunsun Kim'

School of Material Engineering, Inha University, Incheon 402-751, Korea; "Korea Institute of Energy and
research, 102 Gajeong-ro, Yuseong-gu, Daejeon 305-343, Korea; “School of Materials Engineering, Inha
University, Incheon 402-751, Korea
(kimshs@inha.ac kr')

Low dielectric materials are required in the electronic materials such as low temperature co-fired ceramic (LTCC),
solar cell and display industry for the dielectric loss, the power consumption and the propagation delay time. The
proper hardness is also required for the electric devices for maintaining the inner structure of devices. In our study,
the perlite which is used as a filler in the composites has been developed for many applications such as a filter,
foundries and insulation for its low density and relatively low prices. Hollow perlite is a spherical shape and the
empty inside, so that the shape of perlite is able to contribute to the dielectric constant and hardness of the porous
solid. We investigated the porous solid of composite composed of hollow perlite and the B,03-ZnO-P,0s glass system
which is used in electronic devices. We examined the dielectric property of the composites included the perlite as a
filler and B,03-ZnO-P,0s glass frits with different mixing ratios and fired at 600°C for 30min. The dielectric constant
was measured using an LCR meter (E4980A, Agilent, USA) and the hardness was determined by a Vickers Hardness
Tester (HM-101, Mitutoya, Japan). The hollow perlite maintains its spherical shape in the composite and influences the
dielectric property and hardness. The purpose of our study is to understand the change of dielectric constant and
hardness by the different contains of hollow perlite in the porous solid.

Keywords: Perlite, Dielectric constant, Hardness
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Graphene synthesized by the Thermal and Electrical Pulse Induced Evaporation
H.Y Park, HW Kim", C.E Song, H.J J", S.k Choi'

Department of Science and engineering, KAIST; *Department of science and engineering, KAIST
(SikchoiSO@kaist.ac.kr')

Carbon-based nano materials have a significant effect on various fields such as physics, chemistry and material
science. Therefore carbon nano materials have been investigated by many scientists and engineers. Especially, since
graphene (hereafter GS), 2-dimemsonal carbon nanostructure, was experimentally discovered, GS have been tremendous
attracted by both theoretical and experimental groups due to their extraordinary electrical, chemical and mechanical
property. GS have an about 10 times electrical conductivity to the silicon material and the property is independent of
temperature. Because silicon-based semiconductor approached to the limitation in miniaturization of scale size,
graphene is a strong candidate substituting for silicon-based semiconductor.

There are many limitations on making GS; fabricating large scale GS without any defect and controlling chirality
of edge. Many scientists applied a mechanical cleavage method from graphite and a SiC decomposition method to the
fabrication of GS. However these methods are on the basic research stage and have a many drawbacks.

Our group fabricated GS through Thermoelectrical Pulse Induced Evaporation (TPIE) motivated by arc-discharge and
field ion microscope. This method is using interaction of electrical pulse evaporation and thermal evaporation and
useful to produce not only GS but also various carbon-based nano structure at feeble pulse and low temperature. On
fabricating GS procedure, we could recognize the distinguishable condition to form a variety carbon nano structures.

In this presentation we will show the structural properties of GS from TPIE. Transmission Electron Microscopy
(TEM) and Optical Microscopy (OM) are convenience to reveal the structural characteristics. Moreover, we confirmed
the number of layers of GS by Atomic Force Microscopy (AFM) and Raman spectroscopy. We believe our method
is more advanced and easy to control of carbon nano structure.

Keywords: graphene, TPIE, Raman, AFM
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The growth mechanism of carbon nano tubes fabricated
by Thermoelectrical Pulse Induced Evaporation

H.Y Park, HW Kim", C.E Song’, H.J Ji, S.K Choi'

Department of Science and engineering, KAIST,; *Department of science and engineering, KAIST
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Since carbon nano-tubes (CNT) are discovered, tremendous attention has been paid to this material due to their
unique mechanical, electrical and chemical properties. Thereupon, the methods of large-scale production for CNTs are
contrived by many scientists and engineers and the growth mechanisms of CNTs, an essential key to produce scale-up,
have been naturally attractive. Scientists have been strived to investigate and understand the growth mechanisms of
CNTs but it is still controversial. A variety of growth mechanisms are proposed for the formation CNT. We introduce
representative growth mechanisms, based on fabricating methods employed broadly.

Graphene (hereafter GS), 2-dimemsonal carbon nanostructure, was experimentally discovered and GS have been
attracted by both theoretical and experimental groups due to their extraordinary electrical, chemical and mechanical
property. There are many limitations on making GS; fabricating large scale GS without any defect and controlling
chirality of edge.

Thereupon, we apply Thermoelectrical pulse-induced evaporation (TPIE) method based on field and thermal
evaporation to the graphene fabrication. On applying this method to synthesis graphene, we found the experimental
results of which pioneers have asserted the growth model of CNT.

We presented the procedure of growing CNT through TPIE method totally by using Transmission Electron
Microscopy (TEM). This study is worth to understand and investigate the carbon based material.

Keywords: CNT, TPIE, growth mechanism
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Series resistance reduction in large-area organic solar cells
by introducing metal grid ITO electrode

Kwang-Hyuk Choi, Han-Ki Kim", Do-Geun Kim"™, Jae-Wook Kang™!

Kumoh National Institute of technology; *kyung Hee University; “Korea Institute of Materials Science
(jwkang@kims.re.krT)

There is currently considerable interest in bulkhetero junction based organic solar cells for use as new generation
energy harvesting devices, due to their low cost, ability to flex, simple process. To obtain the high performance
organic solar cells, it is of importance to prepare highly conductive, low resistance and transparence electrode. Until
now, organic solar cells have been fabricated on an ITO anode thin film mostly, because its low sheet resistance for
carrier extraction and high transmittance in visible range. However, to realize the large area organic solar cell process,
it is necessary to reduce the linear resistance of TCO materials for effective hole extraction and reducing series
resistance. For these reasons, several approaches have been employed to decrease the linear resistance of TCO
materials including surface doping, heat treatment and metal grid anode layer. In this work, the characteristics of
organic solar cells fabricated on with and without Al grid ITO electrode as a function of active area are described.
Organic solar cells fabricated on metal grid ITO electrode show higher power conversion efficiency, due to reduced
series resistance in organic solar cell devices. This indicates that the metal grid ITO electrode is a promising method
to improve device performance for large-area organic solar cell module applications.

Keywords: large area organic solar cell, device module
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Effect of the dopant on the properties of ZnO thin films prepared
by RF magnetron sputtering system

Kyu Ung Sim, Seung Wook Shin, Doo Sun Cho, Jon Ha Moon, Jin Hyeok Kim'

Department of Material Science and Engineering, Chonnam National University
(jinhyeok@chonnam.ac.krT)

Dopants such as Al, Ga and In doped ZnO thin films were prepared on glass substrate by RF magnetron sputtering
system at room temperature, RF power of 175W, working pressure of 6mTorr and doping concentration of 3wt %. The
annealing processing was carried out in vacuum atmosphere at 400°C for 2hours. The effects of different dopants on
structural, electrical and optical properties of thin films were investigated. Regardless of a dopant, thin films were
grown as a polycrystalline hexagonal wurtzite phase with the c-axis preferred out-of-plane orientation. After annealing,
regardless of a dopant, the electrical resistivity of thin films decreased, the average transmittance of thin films
increased from 85 % to 92 % and the optical band gap of thin films increased. The lowest resistivity and the widest
optical band gap were obtained at Ga doped ZnO and Al doped ZnO respectively. This trend is not changed before
and after annealing.

Keywords: dopant doped ZnO, vacuum annealing, RF magnetron sputtering, thin film

A study on the thermo-mechanical characteristics and reliability of
Anisotropic Conductive Films (ACFs) according to the curing methods of epoxy resins

Man-seok Gil, Jeong-soo Kim™, Jae-han Kim"™, Kyoung-won Seo™, Do-yeon Jeong™

polymer science engineering, Chungnam National University / ACF research institute, Telephus;
*polymer science engineering, Chungnam National University; "ACF research institute, Telephus
(jskim@cnu.ac.krT)

At present thermal latent curing agent using imidazole derivatives has a need of high temperature and long time
curing condition. In this research to solve these problems, we have used cationic initiator as thermal latent type for
the curing of cationically curable resin for fast cure at low temperature. Thermo-mechanical characteristics including
glass transition temperature (Tg), elastic modulus, thermal expansion coefficient (CTE) was investigated for the
analysis for curing behavior. Additionally, reliability of thermal cycling and high temperature-high humidity were
observed. From the results of DSC, cycloaliphatic epoxy (CAE) system using cationic initiator of thermal latent type
showed faster cure property than diglycidylether of bisphenol A (DGEBA) system using imidazol curing agent. From
the result of DMA and TMA, CAE system using cationic initiator showed lower CTE and higher Tg important for the
high temperature stability. As a result of reliability, CAE system using cationic initiator maintained a stable contact
resistance at the low temperature and fast curing condition. According to experimental result, we conformed that the
curing behaviors of epoxy have great effect on thermo-mechanical properties and reliability of ACF.

Keywords: ACF, cycloaliphatic epoxy, reliability, CTE
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of 3,4-ethylenedioxythiophene (EDOT)
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The effect of oxidant (FeCl; and ferric tosylate) and solvent on vapor phase polymerization of
poly(3,4-ethylenedioxythiophene) (PEDOT) thin films on APS-coated SiO, surfaces were studied. As increase the
concentration of oxidant the PEDOT film thickness were also subsequently increased. In case of ethanol solvent while
the concentration of the FeCl; was increased the porous site and size also increased. All iron ought to be removed
from the film by heavy washing by methanol but iron was detected by Auger Electron Spectroscopy (AES) measured.
Using tetrahydrofuran (THF) and ethanol (50:50) mixing solvent, the PEDOT film conductivity reach (~600 S/cm)
compared to only using the ethanol solvent conductivity was ~450 S/cm. Iron was absent in the film up to 7wt.% of
feCl; solution confirmed by Energy Dispersive X-ray Spectroscopy (EDS) measurement, in the 50:50 (ethanol : THF)
solvent. Fourier transform-infrared spectroscopy (FT-IR) data also revealed that the main characteristic peak of PEDOT
which is responsible for the quinodal like structure was more intense than the only using the Ethanol solvent. The
ferric tosylate oxidant added pyridine in ethanol solvent also studied on the polymerization of EDOT. At optimized
condition ~720 S/cm conductivity was achieved.

Keywords: PEDOT, Oxidant, FT-IR, AES
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Modified co-precipitation synthesis of spherical shape Ce doped YAG
Prabhakar Rai, Yeon-Tae YU, Suraj Kumar Tripathy, Nam-Hee Park, Jin-Nyeong Jo

Division of Metrials Engineering, Chonbuk National University
(yeontae@chonbuk.ac.krT)

Yttrium aluminum garnet (YAG), Y3Al5012, materials are well known, with high stability at the conditions of high
irradiance with an electron beam. Trivalent cerium-activated YAG (YAG:Ce3+) is suitable for converting the blue light
emitting diodes (LEDs) radiation into a very broad band yellow emission, which provides a basis to use YAG:Ce
phosphor along with GaN LEDs to produce white light emitting diodes (WLEDs). YAG (Y3Al5012) powders with
different percentage of trivalent cerium ion have been prepared by co-precipitation technique in which NH4OH is used
as a precipitant and Y203, AI((NO3) 3+9H20 and Ce(NO3)3.6H20 as raw materials. The phase formation process of
YAG and the properties of the powders were investigated by means of X-ray diffraction (XRD), Fourier transformation
infrared spectroscopy (FT-IR) and Scanning electron microscopy (SEM). The results of XRD show that single phase
YAG crystallite can be obtained as precursors when heated at 900°C for 2 h. The powders loosely dispersed with
narrow size distribution and spherical shapes could be observed by SEM. It has been found that the hydrothermal
treatment of precursor powder using water and ethanol as a solvent and citric acid as a surfactant is beneficial for the
synthesis of spherical YAG powder. The optical property of Ce doped YAG was investigated by photoluminescence
spectroscopy. The crystalline YAG:Ce showed broad emission peaks in the range 480-650 nm and had maximum
intensity at 520 nm. The emission intensity decreased with increasing the cerium ion concentration.

Keywords: Metal oxide, X-ray diffraction, electron microscopy, photoluminescence
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Effect of ZnO buffer layer on the properties of 4wt% Ga doped ZnO thin films on
Al203 (0001) substrate at low growth temperature 250 °C

Seung Wook Shin', Kyu Ung Sim, Doo Sun Choi, Jong-Ha Moon, Jin Hyeok Kim

Department of Materials Science and Engineering, Chonnam National University
(stttrryy@hanmail.netT)

The high-quality epitaxial Ga-doped ZnO (GZO) thin films with high Ga doping concentration (4 wt%) were
prepared on AlI203 (0001) substrates by using RF magnetron sputtering method at low growth temperature (250 C)
using ZnO buffer layer. The effect of ZnO buffer layer on the structural, surface morphological, optical and electrical
properties of the deposited films was investigated. X-ray diffraction and transmission electron microscope study
showed that ZnO buffer and GZO thin films with buffer layer were epitaxially grown with an orientation relationship
of. However, GZO thin films without ZnO buffer layer were grown as a polycrystalline hexagonal wurtzite phase with
a c-axis preferred, out-of-plane orientation and random in-plan orientation. The structural images from scanning
electron microscopy and atomic force microscopy showed that GZO thin films with ZnO buffer layer had a rougher
surface morphology than that of without ZnO buffer layer. The optical transmittance and electrical resistivity of GZO
thin film with ZnO buffer later became improved compared to that without ZnO buffer layer form 65 % to 75 % and
from to 4.69x10° Qcm to 1.01x107 Qcm, respectively.

Keywords: Transparent conducting oxide (TCO), RF magnetron sputtering, Ga-doped ZnO thin films (GZO), buffer
layer, epitaxial growth.
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Large-area organic photovoltaic with Al metal bus electrode
Sun-Young Park, Joo Hyun Kim, Do-Deun Kim", Jae-Wook Kang™'

Pukyung National University; "Korea Institute of Materials Science
(jwkang@kims.re.krT)

The preparation and characteristics of organic solar cells with Al metal bus electrode are described. To realize the
high efficient large area organic solar cell process, it is necessary to reduce the bulk resistance of TCO material. For
these reason, we prepared organic solar cells fabricated on Indium tin oxide (ITO) thin film with metallic bus
electrode as a anode material in organic solar cell device. Power conversion efficiency of the organic solar cells grown
on ITO anode with Al bus electrode shows higher device performance to those of organic solar cells on commercial
ITO anode due to reduction of bulk resistance of ITO anode resulting from the Al metal bus electrode.

Keywords: large area organic solar cell, metal bus electrode
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Synthesis and characterization of (Au/PY)@SnO2 nanocomposites
Suraj Kumar Tripathy, Yeon-Tae Yu™', Prabhakar Rai", Ji-Nyoung Jo", Nam-Hee Park”

Division of Metrials Engeenering; "Division of Advanced Materials Engineering, Chonbuk National University
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There has been a recent resurgence of interest in metal nanoparticle-embodied metal oxide matrices, spurred on by
new applications in diverse fields ranging from nonlinear optics and photocatalytic pollutant degradation through to
gas-sensing. The original work in this field was motivated by the unusual material properties of small metal particles
in contact with semiconductor matrices and led to the development of powerful, effective medium models to handle
the complex material properties of nanocomposites. SnO2 a wide band-gap semiconductor (Eg =~ 3.5 eV) has been
widely used in transparent conducting oxides, semiconductor gas-sensors and semiconductor photocatalysts. Recently
few reports expected the potential applications of tin dioxide based nanocompoaites in photocatalysis and solar-cells.
Researchers have used various techniques, such as, solid-state technique, impregnation technique (chemical loading),
sol-gel processing, etc for preparing tin dioxide nanostructres and thin films. Recently the successful use of metal
particles in the tin dioxide matrices has promoted the research activities in the area of metal-semiconductor hybrid
nanodevices. Most of the works involved the processing of Au or Ag core and SnO2 shell nanocompoaites. However
to the best of our knowledge, hardly any report has discussed about the processing of bimetallic core and SnO2 shell
nanocompoaites.

In the present paper, we have demonstrated a simple soft-chemical technique for the processing of (Au/Pt)@Sn0O2
nanocomposites. The phase and morphology of the nanocomposite particles were investigated by X-ray diffraction and
electron microscopy techniques respectively. Further studies on the potential applications of these nanocomposites as
gas-sensor materials are under investigation.

Keywords: Bimetallic, core-shell, gold, soft-chemical synthesis, platinum, tin dioxide
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Fabrication of Ruthenium Oxide Nanoparticles by A Solution Method
Yong-Kwang Kim, Sungho Choi, Beyong-Hwan Ryu, Ha-Kyun JungT

Advanced Materials Division, Korea Research Institute of Chemical Technology
(hakyun@krict.re.krT)

Recently, the ink-jet patterning of LCR components has been considered. To be compatible for ink-jet printing of
R component, it is necessary to fabricate the nanoparticle with high resistance. A RuO, has ohmic conductivity with
high chemical and thermal stability. It is known that the RuO, chemistry compared with that of other metal oxides is
more complicate. Various synthetic methods have been used to fabricate RuO,, such as solvothermal reaction,
precipitation method, sol-gel method and so on. A solution synthesis such as a micelle system is promising method to
prepare nanoscale particles. In the present work, a novel synthetic method using a reverse micelle system was designed
for preparing of nanoscale RuO, powders. The reverse micelle system for the reaction was formed from a surfactant
(Igepal COS520) and cyclohexane. For characterization of the RuO, powders, X-ray diffractometry, thermal
gravimetry-differential thermal analysis, scanning electron and transmission electron micrographs were used. The
obtained nanoscale RuO, has 5-8 nm in particle size and spherical type in shape with well-dispersion.

Keywords: reverse micelle, RuO2, nanoparticles, ink-jet printing
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Synthesis of BaMgAl;xO:7:EU®* phosphor by Solution Combustion Method
Yong-Kwang Kim, Sungho Choi, Ha-Kyun JungT
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The BaMgAl 0O17:Eu”" phosphor has been applied to fluorescent lamps and plasma display as an efficient blue
component. Commonly, BaMgAl00;7:Eu*" has been prepared by conventional solid state method at high temperature.
In this experimental, the BaMgAhoOn:Eu2+ blue phosphor has been successfully prepared by a solution combustion
method. The stoichiometric amount of metal nitrates were dissolved in a minimum quantity of deionized water, then
the weighed quantity of urea was added and stirred well to obtain homogeneous solution. The solution filled in
porcelain crucible was introduced into a muffle furnace pre-heated to 600°C. The solution in the crucible was dried
very quickly and then ignited with spouting out flames. The phosphor powders obtained were characterized by using
X-ray diffractometer, SEM and VUV-PL measurement system. The BaMgAl00,7:Eu>" particles are shaped to plate-like
type. The brightness is compared to that of commercially-available blue phosphor.

Keywords: solution combustion synthesis, BaMgAl10017:Eu, Blue, phosphor
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Understanding Bonding Structure of Low K Transparent Dielectric Using Polyphenylcarbosilane
Yonghyeon Yu, Hyungsun Kim', Seongjin Hwang, Hyunsang Jung, Younghee Kim’, Jeonghyeon Lee”
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Electronic industry such as display, solar cell, and ultra large scale integration (ULSI) device requires low dielectric
constant (low-K) materials for the power consumption and signal propagation delay time. The low K materials have
been made from thermal silicon dioxide, which has dielectric constant of 3.9~4.2. Furthermore, many researchers have
developed organic and inorganic materials to reduce K value. However, the new dielectric materials have some
problems such as thermally stability, metal diffusion and ion diffusion into the dielectric. Polyphenylcarbosilane
(PPCS), which Si—C bonds build up the backbone of the polymer, has been previously investigated as silicon carbide
and low-k materials. Therefore, we have attempted to make the thick films, which are silicon dioxide and other silicon
containing dielectric materials such as SiO» and SiOCy, from PPCS in oxygen atmosphere during firing. The electron
spectroscopy of chemical analysis (ESCA) was used to investigate the bonding which is Si-O, Si-O-C, Si-C, in the
thick films as a function of firing temperature. The thick films of PPCS were investigated for thermal property by
TG-DTA. Based on our result, the plenty of oxygen was substituted for the phenyl group in the PPCS during firing.
The PPCS holds considerable promise for the application of low K dielectric in the next generations of high
performance electric device

Keywords: Polyphenylcarbosilane, dielectric constants, low-K material
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Deposition of TiO, by ECR-ALD for organic substrate devices
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hefe shar Al A -3

(jwpark@hanyang.ac.krT)

The passivation layers for organic light-emitting diodes (OLED) or flexible display panels have been intensively
studied because they are easily degraded by water vapor and gaseous oxygen and high deposition temperature. Also
it is necessary to deposit the passivation layer at low temperature, because of low glass transition temperature of
polymers. Inorganic thin films like AI203, SiO2 and TiO2 have been reported as a passivation layer of plastic
substrate and optical devices.

In this work, we explore the deposition of titanium oxide at low temperature by PEALD using electron cyclotron
resonance (ECR) remote plasma that provides smooth, conformal, and pinhole-free films with a great potential as
passivation layer for organic based devices.

Ultra-thin titanium oxide was deposited on a polyethersulfon (PES), poly N-vinylcarbazole (PVK) and Si (001)
substrates by ECR-PEALD using O2 gas as a reactant at a deposition temperature of R.T. This temperature is
compatible with most thermally fragile plastic substrate. In order to investigate structural behaviors, chemical
composition, density, and morphology of deposited films, we used x-ray photoelectron spectroscopy (XPS), x-ray
reflectometry (XRR), atomic force microscopy (AFM), scanning electron microscope (SEM), transmission electron
microscope (TEM). Also we used permatran 3/33(MOCON instrument) to measure water vapor transmission rate
(WVTR) values, and investigated the passivation performance of the titanium oxide film deposited on OLED by
measuring lifetime of device.

Keywords: titanium oxide, passivation, atomic layer deposition, polymer
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Effect of BaCu(B205) on sintering behavior and dielectric properties of (SrLa)(TiAl)Os; ceramics
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Effect of BaCu(B205) (BCB) on the sintering behavior and dielectric properties of (SrLa)(TiAl)O3 (SLTA) ceramics
were investigated in this paper. The sintering temperature of the SLTA ceramics, which could be conventionally
sintered at approximately 1600°C, was efficiently lowered as much as approximately 150°C by the addition of BCB.
The SLTA ceramics doped with a small amount of BCB could be well sintered at 1450°C without degrading their
dielectric properties. In particular, the 0.05 wt% doped SLTA ceramics, sintered at 1450°C for 2h, exhibited optimum
dielectric properties of dielectric constant (41) and quality factor (41,000 GHz). Therefore, BCB could be a suitable
sintering aid to improve densification of the SLTA ceramics at very low temperature.

Keywords: BaCu(B205), (SrLa)(TiAl)O3, dielectric properties, low temperature
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Deposition of SiO, thin films using atmospheric pressure dielectric barrier discharge
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A ZAkstebe Ay, A, SAEEG] wiEoly § ke S&Lokedl AREH AL Ql7] wjiEel B A7}
A oj gl 71 F organic =AE o] &35to] Si0, TS FHdE dTE YFsta HFE) oy AUaE
/\}ﬁé}x] °L7] Hﬂ%oﬂ ]9 wjg Holt}, 121} hexamethyldisiloxane(HMDSO), tetraethoxysilane(TEOS) ¢} 7

oA o] Fox 7] wiitol] FX|7hA o] aLvbolal AL ALte] ETbE
EAL Qdck gk Eeha 2] A% Fehao) A\go WGl R A PoL ¥ esa )
A Ee] A7) dig A o] FH o Ao, Fro] REEAAEFS FAAI7I= Aol 7heste wE 34
&5 5zt 53 A e ol d(dlelectrl barrier discharg:DBD)-2 # < A4, &4, FH, polymerization,
S 5 oEg Lol 4] /ISt FebEukE o 8@ ATk BuE AW L
= 01—?01] A= t7]13F DBDE o] &3}l W& @ 24 hexamethylcyclotrisiloxane (HMCTSO)E o]g3lo] A&
S Si0,7HE AT METhATE 0)7]5 DBDE SHAEHA7I7] S1ako] HerbsE ALEEIe s sio;uol
A st E 5] 918kl 0% 3718helth DBD= 30kHz AC H9l= o8 0}04 4kV~7kv el Z3tel A
F W fAskeh 28 W9l Aol A Asto] Zrhael whek sio,rte] EA&EE gask o, akvelA

Si0, e ZHET = 600nm/min ©| T FAE Si0,THe Ao #AIGlo] v A AolQlth FT-IREA S Eato
HMCTSO/O, &l we}t S o] shsha)x Wsts a2agivt
Keywords: t]7]¢}, -7 2| vl 2] o1 -1 (DBD), Si0294}, HMCTSO
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oj'd o &g FCCL %ﬂtﬂr‘%@l AARY Fx W3

A4d" 453, d5A, o|5s’
g AdTd A Zﬁiod?i; YA Ed T
(shawnkim@kims.re.kr')

FCCL (flexible copper clad laminate)> dAZE $o Fe|udo] PFHH F2&5
film) 2 FPCB (flexible printed circuit board)2] YA A= A& 31 9l FCCLE] T2t dEd 34 S AA
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Sk dAe A T H ‘1}%‘9] e Zgolul=et A AW E KotTY JFo R st wAg 44
o] 4% Wk, o T AZRE A77F S eHHA o] waste AR Y T2E 7HA
gtk A YA gl oJste]l A9 A7|7F Frte o 4] Favt Wsehs
ki DARAA, ABAAA, BREAL TS aHst] AFH =

BN
il
A
fd
%0
o
)
(@)
o
i
E
]
o
=

KO
)

ol
k1

_}inl

i)

_O‘L

2

.—g' UU
12 o

2 Ok 3 [o FE ol

q P84 )

Enhanced low-field magnetoresistance in (1—Xx)Lay7CaosMnO; /x(CuFe,04) composites
2199 Shalendra Kumar, A &3, o3, 725"
Ao sta
(bhkoo@changwon.ac.krT)

The (1—x)Lag7Cao3MnOs/x(CuFe;04), (x = 0 ~ 0.15) composites were prepared by conventional solid state reaction
method. We have investigated the structural, magnetic and electrical properties of (1—x)Lag7Cao3MnOs/x(CuFe,0s4)
composites using X-ray diffraction (XRD), scanning electron microscopy, field cooled dc magnetization and
magnetoresistance (MR) measurements. The XRD and SEM results indicate that no reaction occurs between LCMO
and CFO grains, and that CFO segregates mostly at the grain boundaries of LCMO. The resistance measured as a
function temperature demonstrates that all the samples display metal to semiconductor transition. The MR was
measured in the presence of low magnetic field. The magnetoresistance (MR) effect is enhanced at a wide temperature
range in an applied magnetic field (5 kOe). The spin-polarized tunneling and the spin-dependent scattering may be
attributed to the enhanced low-field magnetoresistance (LFMR) effect.

Keywords: (1—x)La0.7Ca0.3MnO3 /x(CuFe204), Grain boundary, Spin polarized scattering, LFMR
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Silver w] Al A el JAH& A%t FH71% FAA Y A} AT
AqE, A, FAHA
AAFEATY
(hanji@keti.re.kr")

2] 718 Aol gaZgo]g Silver(Ag) U AEIA H®l HAS 9T 7@ Emﬂﬂoﬂ o gk Oﬂ‘?e 34313
oo gty o2 AH F fFE 7w 2H YA = wg =) “H"foﬂ YAA ZHAY T Ag widS FAASHA
| A9 Fo] 100 um o]e] AAE AA "ok B Ao A= Tt self-assembled monolayer(SAM) 2
surfactant® ©]-&3to] ] 71¥e] TAHE /AN SH 40 pm olste] AEHS zhe= Rl A VS Rl
=3

SAM< O]*Q“%J FAE Wl AE vdd SAM ZHJJ-, sk, A /\]7} T THdto] 747k xxio] w2
EAe ojH FHAEHAAE BAZ
TS WA 7@7PE]1—‘E surfactantgl RIS 1@@215&1 AR] 7)Fe] B EA

AT A3}, SAMS o] &3 A 49 FHAUAE EF 90 o] 4] A& EAHS A
T THEAYA 7 Y- vtol 219l FAdA] dropite] B3 @] Alste] sk 2l d' Aol of g whet
A DEAE 7Hto g a1 74 02 surfactantS A 7Fee] T UAE = ]
o7 gofst AFo Fdo| 7t
Keywords: Silver, F]AJu) A, WA ], 9
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Dispersion of silica nanoparticle in polyester vamish and fabrication
of silica-polyester nanocomposites for enamel wire coating
L9, ALA, A4, 429", 494" 3347

sk

AFAeta e Al A F e S st T e e 9

(ysseo@sejong.ac.krT)

ofipal sholofe] mol AL§HE Bl 2B A AHEYT WAGEAES MM 918, Fejol 26
s le] et g e § Rabstel e g aAE Az Arh Fedelst 39 o spoloj yu
doll o3k A YT dstE AAe= Aom dA vk A7k e S FEA7I7] S
3 T3 Vs AR FUAYE AlEstglen, O & 0}“ A 7=l /la FHAE Al ZAEAC]
= AdE Btk AR A7 A oF 10nme] A4S A glew, ki F, Gufel E4kd
tegiabe] A7l SARAEH e s S5t H*PEE 7450}03 L—‘“Lzﬂlﬁgl =i abe] A7)sh B4t
EE FARAAY A oR ST e AAeIse] Axd AeighEelol 28 engAle gl ¥
SIS A ey TR B O v T e it e e

Keywords: nanocomposite, Surge-resistance, Enamel wire, Coating

105



q P87 )
Effect of post deposition annealing on the properties of
ITO/AUITO films prepared on glass substrate by reactive magnetron sputtering
A8A, A5, g

FA AT YT AR ATIE; LA Aok et
(dk1m84@male.u1san.ac.krT)

ol

Transparent Sn-doped In,Os (ITO) single-layer and ITO/Au/ITO multilayer films were deposited on glass substrate
by reactive magnetron sputtering to compare morphology, optical and electrical properties of the films and were then
annealed in a vacuum of 1x10™ Pa at various temperatures from 150 to 450C to determine the influence of annealing
temperature on the properties of the films.

As deposited 100 nm thick ITO films exhibit a sheet resistance of 130Q/c and optical transmittance of 77% at 550
nm-wavelength. By inserting a 5 nm-thick Au layer in ITO/metal/ITO films, the sheet resistance decreased to as low
as 21Q/o and optical transmittance also decreased to as little as 73% at 550 nm-wavelength. Post-deposition annealing
of ITO/AWITO films lead to considerably lower electrical resistivity, higher optical transparency, and crystallization of
the films. A sheet resistance of 8€/0 and an optical transmittance of 82% at 550 nm wavelength were obtained from
the ITO/AWITO films annealed at 450°C. In the X-ray diffraction pattern, as-deposited ITO films did not show any
diffraction peak, while as-deposited ITO/Au/ITO films have Au (111) and In,Os (222) crystal planes. When the
annealing temperature reached the 150-450°C range, both diffraction peak intensities increased significantly.

Keywords: ITO, XRD, Optical transmittacne, Sheet resistiance
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CuSolderiCu = A%< F5AITE 44AF A7
24D, AH8, wpodut

otEdjdm AlLA| s szq/Lzﬂy] o 74l €

gl =

(ybpark@andong.ac.kr )

2 A7E7N 71 0] 285}, v WMEs), agake] FAol whet agush, aA sk, AP stE FaEe] &
oL glek ofoll mek F Alx ZEokellde 3 AAY wAls, AsF A H glom F7]A] okl A= A
wk sl | A 2e g7 29k Aol /e ar 9tk Through Silicon Via(TSV)E o] &3 o8 7H#] 7]% 9
HE 3ad oz AZ 3k 324 System-in-package (SiP) 7|2 7]E9] d7) Aol vl F-3 o} FAE i &
T UL, A 3 Zdeé’iqu =9 g e ARle] s B obyet R} av]sE 94 olF 5 3o
HT iP oA I S AZAskE T2olA CuSolder/Cu 7220 W= 7]

= = '?r__ 6"\___"
= Er o] s ”EHZ“’?L A & o diol AdRT W= gk Heo] WA ot mAl A=
T 3 o o gl B9 A7) AEETE 953 Cus ARSSH] w12 AR &
A

| al
Hho] 7453k lectromlgranonoﬂ o1& M7 A AHA A BAE A & 4 A} AN cus AEdoz A
2 &9 &9 whgste] HAEA ] U= —Z‘—Eﬂfﬂ' %é? F3}3}& (intermetallic compound)S FJAIA A 3H45-9] 7]
A% AEAES A :5’\17“3} o|A 4 Cu/Solder/Cu W FxolA o] &3tsbgha d4 3 A2 A A=A
o] e S HH= Ho PoH B 01?01“1‘—1 Az 7)1 E% Si® %LHECu/Sn/Cu 5z ?Mﬂ s
o] In-situ SEMS AHE-ste] AFEE 2.0x10°A/em, 2% 100~150°Ce] 7} 2710 A A|nkgo] wpe F471315
% QIS ANT Beke] AP TS AT

Keywords: Current density, Intermetallic compound, Growth kinetics, Cu/Solder/Cu bump
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Deposition of Aluminum doped ZnO(AZO) film on PEN (polyethylene naphthalate)
A7, ol AS, A4, $44
zggtefsta shebg bt g AA A
(srhee@postech.ac.krf)

2 wE7) e 94 Jlwel B G SASE A7E FAstanh SRve] xgE A

2}
< ©] &3] RF magnetron sputtering® 2 323} Th A4 7|22 PEN (polyethylene naphthalate)
S Al A AR oY, &5, Sghznt A9, g2 V93 AR 5o TS EE

[e5

L F8 BHOR AVARES FFEAEE SHRAT 2 WGt SAEEA WA G, vpnte] A

= Ge YA £ frel Twel FHeks Ao waste] wEA) gl F JFL e
o Eehxv dge] AAW FAEEL Fohstga vne] Nnt AsEE AFol et e He s
FALE} Bodn YT S5 ekt 57 135 B e 58 e ot PEN Z1%e] 3
$5 f2e] SR 12E olstold FHL ok ek, 7103 B Abele] AL FLSH FHEEE R
B AR ANAREE 5800 et AndoR felvle] FHE weurks nkg slwe] F3
§ ko] H4o] WolAt Ao® et

7 A8k PRC-NBECS; (F) 4H¢
(ahj@gnu.krT)
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Effect of Polypropylene Glycol on Silver-Tin Elecrolytes as a Function of pH
AFA, YAE AT, AAF, A4, F94, A4, oB2, A4+3'
Adadsta AlaA) g5kt
(suhsj@skku.edu’)

szl TUE, n s R weh B o] UF LTE AN vk m@e] FAE mael
= wE AR o9l Al 0423% ot A7HES sl osiA AT & Aol A= 7S 8t
121 Polypropylene Glycol(PPG)2 Z+2t 74k, ik, oFdZh2] 9] Sn-Ag =T ol Y3l =738t PPG7| =592
pHale] we wE EAl oW @S wALAd o dopuind Atk Taele] HS Tin
Pyrophosphate(Sn2P207), Silver Ionide(Agl), Tin2] Complexing Agent= Potassium Pyrophosphate(K4P207), Silver<]
Complexing Agent® Potassium lodide(KI) 12|12 H7}A| 2 PPG7} AF&-% At 47| =5 N 2] pHE Diphosphoric
Acid(H4P207)E ©] €3} 1.0, 40, 8.02.2 435} A-83}% ). Sn-Ag Thin Film =3 A] Ag/AgCl (Saturated
KCI 0.199V Versus Normal Hydrogen Electrode)E 7| A= =2 A8t 778184 <l #2412 PAR Potentio

Stat W] 2] Linear Voltammogram Method& ©| &3} o, ¥ AZH7|&= SEMo 2 #as3ith

At

uis
ol

Keywords: PPG, additive, sn-ag, electroplating
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LED £ A A €S 93 Sol-Gel Methacrylate Hybrimere] % ¥ o E4 24
AFES, F5A, g4t

KAIST
(bsbae@kaist.ac.kr’)
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Effects of Saccharin Concentration on Deposit Stress Behavior of
Electrodeposited Ni-Co-Fe Temary Alloy Films

ARASE, FH4, dHE d5T AFH, 443
HEFRA St A LA F%
(sjsuh@skku.eduT)

Recently, the Ni-Co-Fe films have been studied for its magnetic properties, internal stress, corrosion properties, etc.
It is reported that the electrodeposited Ni-Co-Fe films have the high deposit stress. The high deposit stress in the
magnetic films may result in the warpage of substrate or the delamination of films, which makes difficult to apply to
MEMS devices. Also the high stress may result in the changes of the magnetic properties. In this study, we
systematically investigated changes in the film stress, microstructure, and magnetic properties of the Ni-Co-Fe thin
films as a function of saccharin concentration in the plating baths.

Ni-Co-Fe ternary alloy films were electrodeposited from the sulfate bath. The effects of the saccharin concentration
on the deposit stress behavior of those films were investigated. When the saccharin concentration was 0.004 M, the
deposit stress was the lowest stress (61 MPa, tensile stress mode). Then the relation of the deposit stress and the
magnetic properties was investigated. As the deposit stress of Ni-Co-Fe thin films decreasedfrom 307 to 61 MPa, the
coecivity decreased from 6.17 to 1.35 Oe.

Keywords: NiCoFe, electroplating, magnetic properties
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Fabrication of Cu2zZnSnS4(CZTS) thin film Solar cell by co-sputtering method.
ARl 2¥8Y, §AME, 4% AAY'

=
Al Aok BFol A7 40 F
(jinhyeok@chonnam.ac.kr )

co-sputterS ©]8&35le] FAHAWS (&8 2 FHE WA H 294 CuyZnSnS, (CZTS) WHEks A 23k &
2 92 9]¢l Cu capping layerE F2F A17]aL, T2 vHehS Ny + HoS (5%) 917190 500C el A 3A17F €A €
AA AAststa 27gdstd dakS o] gste] HGFHAE A&ttt Ex#E CZTS WS X-ray diffraction,
SEM, EDX, UV-visibles &3l #213}31aL, XRD AF el A CZTS =H9he] (002), (112), (200), (220) L¥] L (312)
ko] peakES 91 4 AL, SEM imageE T3 €A A Fo FW morphologys #EET 4= AT}
T3 EDX A7 #2418 B3 Cu, Zn, Sn, S H[&°] AL 2:1:1:49 H]° 2DHA AL Fo18kar, UV-VIS
spectroscopy w2 02 Fi-E I =] oA gho] 1.567 eVZF HthE A& ERlakgith. o] ¢ e miubs: o]

g3t AYGd 05 em’E ZHe HAHAAE AFet] 1 A4S B A9 1% B8-S BT

Keywords: Cu2ZnSnS4 (CZTS) thin films, co-sputter, absorber layer, efficiency.
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(jhkim@kicet.re.kr')
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Effect of substrate temperature in th TaN-Ag thin film resistor.
A4, 45T IRE, AASE, o13Y, AFA, F94, s, A5FT
A sta AlaA skt
(suhsj@skku.eduT)

wA Hzel shAse AU Falo) weh 7T, B4 W AR 2ol AANRE wH
w3}, AEFsl, dash, At agar e A M-S AL Stk o] Foll A AF Ak THE
4ol 2AE F shifolu, B AR B oheh 2 7%l the f253) W 48 rad
. HepA Ak VIAA A S B ekl o3k B ol mrl glo] FAIZE A of sfal, L
ol Atsle ] ¢k BEAE 7hAoF st} S H| A E o] = A& A4(TCR : Temperature coefficient of
resistance)”’} zero ol 7}7h8 W& 7S JhAoksit). UnkA A% = &7 =55, &=, cerme
A 24 o] AQIth o] F Tash AAE WA AvE el o8] AxsHs TaNIEATGE 7bg durs o
2olE B4 7 sholy ~250pQ-cm®] 7] BIA S 7FA AL, 2 EAGAFE -200~+200ppm/ C FERE 1
spebA gro 2 AFRE 7ol She SAS BRIt TaN 2ol s E g Aol A2 29k of fobAw v Aol
st Hedl 2EAZAGTE Fo foew vl AAA ") o] & 3§

TaN-Ag nanocomposite 9} A 2F3}e] 2F 20000 mW-cm 2] H| A &S Ak & AFoA = 2HEH A 7]
wo LErh A71H5Ae AL g dolmgith 4N wuke wW FxE B8] 915k SEM
(scanning electron microscope)?} TEM(transmission electron microscope)E ©|-8-8}%] 31, RBS(Rutherford Backscattering
Spectrometry)E ©]-&-3lo] vlulo] XS A5 4-point T2 EE o] &35lo] H7|H EAS FSAH T

N

Keywords: thin film resistor, TaN, nanocomposite
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UV-Nano Imprint Lithography§ ©]-&3 Nano Pattem Array A 2t
A, A7 oA, Fu4, AdA, 453, ¢4, AAD, A5+AT

A it ol st
(suhsj@skku.ac.kr')

Nano-Imprint Lithography(NIL) &7 7] &2 7]&9] photo lithography A1 S =53tHA HE 32nmelshe] &
o] 7}s 3 A lithography 7]<=o]™ 83} @7l= oA nk Au|g o7 thgFdh et xm Bl AapA| 2o
7hestel @lrstAl A7 R E AL Qe Eekelth

E3] €S AP ultraviolet(UV)S o] €3t UV-NIL7| 42 w2 FAA Y e =547 ¢l =
2 ALY AEEE 7R3 9121, Nano Pattern®] A ZFell lolA 7]E<] hot embossing®| Y thermal type<]
NIL7| Rt A4 7 arp vf¢- =

2 AT A= NILE master2A] soft moldE A|#slel UV-NILEAS sl om FZFo] ¢l 200nm
Dot ArrayS A 25} T

AlH o FHE 15Smmx15mm Abo] 29 Si7] S AFR-3t T 7133 resin® o] AR A 7]7] e AW
g A E spin coatingdt ¥ UV Resine 52H3}$1 . NIL moldi= quarts backplate©ll soft stampE ]St polymer A
2 dispencing® ¥ 7}3tale] polymer HE-S A A 3= soft mold®] FElZ Al 2F= 2l a1, ]6§ 3S FIA17171
_,40}01 Self-Assembled Monolayer(SAM)E A &3l T o2 = S},

NIL 3742 UV curing time, press pressure, delay times S W3} Al ]Uq’ﬂ e A o
H3} FF5 o= SEM(Scanning Electron Microscope)S ©]-8-3le] #4311, L3k vk
i Q’Lﬁ}oﬂ‘:}

w, FA%E NIL
S Folo A

Keywords: nano-imprint lithography, nano pattern
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Interfacial investigation of Sn-Pb soldering on the copper ribbon
A™E, AT, AT, 4R, 34", A5’
Fozdusta FuvheaA) g Tnabat
(choibh@kumoh.ac.krT)

Aol Addstel A sthol] whe} 3t 7o) AAA] EHu F-o] T A il o3 I3 vw
Fo R ZIAA, A71A B9 AR mA= gaFe] Sl . olHd 94 R Al FUHE Al
AAE = S5 EdA T2 S

2 AT E g AAH Felg]Eell SnAl(Sn-Pb, Sn-Pb-Ag)e] &riT ol tdt A A YA 3=
w53 s ES BA st o whE VIAA, A4 548 BAs Y 53] &0 24, SU¥ 2= 2 AR
e WFE "Hatol Y E S50 SRETY 247 x W FAeS A6k 1o wE ribbon®] 7] A,
714 B0 4ads BAsdH

w53 SEe] A B AR £4S 918 FESEMeO] AR RAaL 1o wE ribbon o A3 o %
&0 2 EQ midk P4 ZAF 317] 93] SEM¥ EDSE o] -3 vhrw o] ks A A5kl T Ribbone] %17
A B BA4E B8 55385E o] ribbone] Ao WX JFS ST

Keywords: solder, soldering, ribbon, IMC
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Structural properties of ceramic-coated NdFeB magnets using E-beam
and thermal annealing methods
7‘:‘“?4%, A3, AT, AR, P15 oA, Ay’
et Au eyl FFAAH A7
(chmbh@kumoh.ac.krT)

AARA = F2 A sAew Ay TS A”ste] FE AREIT 2 Aol A= NdFeB A A ol

THE Q] A2 MeV, 50400 KGy)Ars o] §ok= Q177h FAH AL, NdFeB A4 Aol 2~z elo] 4
o7 Aty Tuks ISy AR Ao A HFH FAF 2L 1 MeV and 300 kGy ©]1th 1 MeV and
300 kGy °l4 wh= AlES 9 2=, 9] Ax, 2 2 WYY 55 2Hsslen, o8 7€ A3k wl
QA AAF AN 2S4S W e,

A 242 g8 QAT ae AN EE AS shn ARl BE e 54 B4 sglon
A AsE A8 2ke wE HHe] 54 E45 Ald alth 24 o R E OM 9 Xecutting & §% %W
B, B3 D A ARG G A4 Sol 5L v sy
Keywords: ceramic coating, E-beam, NdFeB, magnet
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Electron beam irradiation effect on dielectric properties of Cu/SiO./p-Si (MOS) structure
A4, AFg, 294"

AU A2
(phkang@kaerl.re.kr )

ol

Semiconductor devices used in outer space are required to operate in strongly ionizing radiation fields and in high
temperature. The gamma ray, electrons, neutrons and ions irradiation effect on the semiconductor devices such as MS,
MIS, MOS and solar cells are technological and scientific interest for the future. There are two important effects of
radiation: the transient and permanent effects are due to the electron-hole pair generation and permanent effect is due
to the bombardment of devices with radiation which cause changes in the crystal lattice.

In this study, we fabricated MOS semiconductor device Cu/SiO»/Si structure. SiO, layer was deposited on Si wafer
(p-type) with 200 nm thickness. The electron beam was irradiated on these samples, 100, 200, 300 kGy with 1.14
MeV and 7.46 mA. After then the upper electrode of Cu was deposited with shadow mask 1.2 cm diameters. The
dielectric property variations of the electron beam irradiations on these samples were analyzed using an impedance
analyzer from 100 kHz to 1 MHz.

Keywords: MOS, electron beam radiation, dielectrics
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Two-step £72-¢ 3] A =% Nd-Fe-BY 724 AAEA

AEA, AAE, AR A=
doprlsta Al Fata g tn Aagata T sta AR gy

(ydkiml @hanyang.ac.krT

Nd-Fe-B &2 A& 1 9578 2714 5402 Qs Az7)7], 2Absak B2 957]7] 5 4t kel A8
= diEHe g7 ot @A NEE Nd-Fe-B A2ZAxA ol A HAR7|dyx AL o274 FHujxel
64MGOe°ll A2l 2R HA o, FHLr7 Ha & 2Xoq 27138 s 37t A AgHreE &
Aol 9l7] M2 Sqa44 @ TAY HAsd B HAHES &4 AP0z AL EE 200°C A ER =]
v AdTrF 298 JaEa gk B uAltz 2 AR a9k A BAS XA 9lo], AR
Q1 Nd-rich’do] Nd2Fel4B/3zte] vlAlF2E /A7 2 E A4S AL oZN BAHe] s 7HA
S Atk wEgA 2d F AAEGE dASEA 1 ZAE & Zo] "o B AdfoM=
Nd-Fe-B &S H&5Y2AA 2EFY Ay S o] &3te] FF2EHS AR, ALHS 53 H 34
Oum¢] A71& 7FA+= Nd-Fe-B A EES A X383t o] #8-& 20k0eo] A1 3ol A A3 - Two-step &
AL Agate] P 7 um o8&t WA ZAHHS 2bE Nd-Fe-B 24A|S Axslal 1 AHEARS ST 24
Two-step AW S B 53 A 5SS /A= d7A44S A2 5 doS Felsalnh

g

32

Keywords: Nd-Fe-B sintered magnet, Two-step sintering, Magnetic property, Grain boundary diffusion
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Photoluminescence of MgO-coated BaMgAl;O7O:EU** phosphors using atomic layer deposition
AF, A¥F, AT, AP’

TeFH T v eaA st

(choibh@kumoh.ac.krT)

BaMgAl;0;0:Ev”" (BAM)& 3 A= t]2~Zelo] 2xAZTAolM 3 D lifetimeo] 723l Astd o]
Az o= AzHANA Eu'ol ol AFAANRE AJste] Bu'R AbgH ] Fmo] JFE FE sow
BaEa 9ok B ¢19to] A= BaMgAlO0:Eu” 39 HFEA S JAsy] fate] AAF SAYE o) &
sto] gA el Mgo #He TFRAI7IE A7 FREHAT Mgo= AA HaEHe] Bkl e o]
2 A E 3} passivation 98-S dhE HEFoR F2 AMSE I 9tk BaMgAlcO;0:Eu” @3 el Mgo
S SFA717] 913819 precursori= Mg(CpEt),S AF8-8F%1 3 reactant gas® H,05 AF8-51SI Ty 33 T 5
2l Mgoutete] 9 549 FESEMOZ ##agl 1, F72AS 918 TEMS S48t Mo utete] 38t
& 3le] Ramans ©] 8313l PLS B35l EFEA Y lifetimeS w23} o).

2 A4S #4387 9
PL A A3 MgOZ 3 AAS Wl 271357} 9 5%2] S715 B 2242 A 317 s 500C
2xolA dAEE S W ZREA &2 FFA | vl 10%] FFH intensityE FERN AT

Keywords: BAM, phosphor, PDP, MgO coating, ALD
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q P-103 )

Influence of Pd layer thickness and reflow times on formation of
Sn-Ag solder interfacial Cu-Sn based IMC

YA F, e, AAF, A5 AFA, AA4, F44, A5A]
A 7ol s
(suhsj@skku.eduT)

T Ero] Aol F45 = dEA Cu-Sn Al FE535HE2 CusSnsét CusSne 2 o] 52 A%523 T2
2 P &9 Az vte] HAol A A PAGA AT} BERE AMEEO] £ gt g4A douESE
st AdE AFsE TAHE 7HAA vk ditA o2 V)] AMR-E W 7 &1+ ENIG finishing A 2] €
Cu padoll A3l vA I X7F 85 Y 7139 % $ Cu pad = Cu pad’dell P % Cu postdl
&t FAol BastA Hol Cudt SnAl £U 9] AWHNA FAE= A7 2505 FE Aol digk A7 24
sioh 2 Aol A= Cu sheetE 7]H 02 ALE351e] Cugl F4lo] FHELESE 51921 PdS S 200, 400, 600 nm
FAR ANETHE o] &3t T2 55 E] Tl ARY F JEF FA pum

pzs

d

Keywords: Pd layer, Cu-Sn IMCs, Sn-Ag solder, Electrodeposition

q P-104 )
wfo] a2 FHREZF SnO; Y ofo]o]FE o] &3 w'l A § 7l AA AR
=228 wEAY 293y 239 HEAT T

FFFFostm, AALEATFY AALFLTY; TR T FFA g
(jspark@keti.re.krT)

14l Befol A MwE AGHE INGHAS F52 Aol AX] fstels GaL, £F § OE s
S} 2719 9P @ p AEgo] FowA g Hom AEE F Qi ks A4S o] Basth Ak
o2 Zb AMeIN AER 37 FE SAL Eoly] Astel AgHI gl Py Folt PR 4L
MAAZI7] fete] Al5d & SAT d4E ey =38k Wol ol ARgdrh & Aol A= o] 9
2 A Ame] 54 A oA, Sn029] WS VLSV TE o] 88t Axe §, vlo]la R FYF

¥ 2 dHgste] W AMg 7t AME Axsts T4 tete] ZALEATE ulo|I R ZHE xS 9
3lod, P-Type 4" wafer 910l 2 mm F7]2] SiNx A =o] LPCVDE ©]-&3te] 25912, 30 nm2] Ti2} 300 nm<]
Pt} J& F2E AT} 1 & Micro HeaterS WH57] 918l 9814 ¥ a1, Heater?} Electrode AFo]9] dAS €3
HAAubo] AF 8-S 18]5k9] Si02, SiNk, Si02 =22 ZFZEATE 1 T 73] Ao 2 AR 98], Ti
30 nm¢} Pt 300 nmE F &S $ A= E o] o] FoJHTE Membrane BAS f138) HiH HYELES FEHoR
KOHE A& o] §3ste] A7t Q). o]ef o] Az nlo]A2 EHFLS IR ThermometerS ©]-§-3 &=ujH] <l
7hAaet 2 AnjHEo] SAYAT AAAEY F9olE, VLS 3A4S o] 838Fo] Sn02 Y=ol AzEA=H,

wd A4S 93 ) EEEE 5 nme AuE Si Wafer (11140 S&ato] AFgE o, LMo A3 &
AL Sn powderE 2 A7 Aol dAE =2 71D W furnaceo] 3057+ Ar gas ¢ F, ool 02 gasS
AAIZL F 1.5 hourE FAAIA Sn02 Y=ol A AT et 202 AxH V=42 FESEM, XRD
S B vA F27F BYEAY o]F AFH Sn02 YA E vlo|a® ZPFEA ] A A Tl m)
A2 et AME Axstar, Wek b2 digh w-gAd F RS 7HA] Bdol digk Aol Aad o o)t A
T Alz" Sn02 Y=ol WS modificationdle] 7k A EAS A A7 A7 F3E o Aot
ALY 2 B AFE AAAAREY] “AAY A58 ARAGANAIG Y] AYS Fd FAHJFTULE dF
AT = A AAY 2 ARFANAFHATLY] ITIA7ENEAIG Y] dstoz =35 A 5T [2006-S-078-04,
A YeFEE o]&3 3 AR AE A2E] AFH]) APl ZA=HY T

Keywords: Sn02, Y=, wEr AlA vlo]3 2 Z &
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(M)
Br2Ad YVOES 449 25uiste] wE d3EA
4R’ H435, FaE

FFFATA FG A AT
(skymoon@krict.re.krT)

EU'7F A7FE YVO. &= 953 Aex 9 gehE oA e] o) wlie Aol Zetxzv taZee] dy
(Plasma Display Panels, PDP) % §-3-=3 %3 3 (Cold Cathode Fluorescent Lamp, CCFL)-8- 4] w3 S22 o] %

87Fs Aol A E ATt

2 eFol s el YOk G SATYYR AEdsl, A ool BYRY use
3k o 2 A A A Q) Eud+< BAQ YVO, 7Hel oA Ho] S E3 w33 G837} non-radiative sites S ©)
A b= FTHAre oo Auwryﬂ ZA el 1 A3 150K ©] 3kl Al Hl‘ﬂ 3 Ao AHE 243k OH-7] ¢
H|ggol 7]QlE g g go] 7kl e HIFA| R polyethylene glycol(PEG)E H713S w Hovhs A
3t} Aol OH-7]°l 1° | oHEg Hel7h Ak al o= ALPLE S FEA2(1000°0)E A AEI H
%@ A3e Yl A4S ¢+ AU

Keywords: ©|EF uvlLdo]E, A-2PL
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q P-106 )
MgF, 2o &3 YA d YVOEU ¥4 <
AF ALA o 713l Ao 3 EA A
299" A5 A
g stetel 9 shekaA o o

(skymoon@krict.re.krT)
nk vl g E R ekl =(MgFy)= 7HA1E A ol A 1.5% Qo] vhabg B Aol ol A 2 F (115
1100 mm) 744 & Fab S-S wols] el FeE HE| Fw olSuh $4F AeE 2 9 <l
Aol o]HE 7HH o]EF HIUHCE, YVO,&= ol Ed+=v g2aEdo]l 3d(Plasma Display Panels,

1
PDP)§ A4 g =d 2o &It do] AXEAeY YiregFA o] F-oe el d oA w2
Fagol EAE Ha A

B AP e s YVOE® @RAE FATANOR A%, PolT vheiwo] MeR® 34
FomM FrlHoR B G 2t AFAAM of7lsel e WaEAe] G AL BAA. ol
XRDSH TEME B34 244 2 94 Fejg BAsQ, FI-R #4973 o]7] B3 ~9E88 g2k

l
=
3|

].
Keywords: MgF2, Z132}9] 4, 228 33
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¢ P-107 )
BaO-Y203 At8HEA A4 FA4A e L =4
g A5 TR AT
gapstd T4 FtaA A7 ndsta 33

(shochoi@krict.re.krT)
Eu's 24412 AME-8te] Lamp ¥ UV-LEDE 3AEE A FFAR 4§ 7Hsd vhis,
B2d, S BvlE AstE 7o) FFAE ddides v Agad, 48 2 BAL so= s
g gl 716 hZAFo] Brk whebA, ASIA of 7] Sl A %P FEo] $5En HH O o

| A
AEEA A FFA ApRe] deAdol FEsl fTEA vk AbsEA A4 FFAR TP oixH
Y03 Eu’’ & & g G Bata AEnrt Yol Ao nAEE A4 E
Zl 8ot}

B oo A= BaO-Y,0; AHHEAS o] &3ko] 254 nm AL o] 7] Flol A R EE 2 A
3BaY,04Eu’" % BayY.OoEu'" H4A o HFEAS éA}o}oﬂE} Az Eﬂ%il%% =
el P UV-PLS A&3to] v 548 2A18Uh BaY,04Eu” = Y,05:Eu’ ¢} 553 Ao &
2131, BasY400:Eu’' = CIE M ZE 7} (0.663, 0.330)% 53 M2 et} 53],

24 HE 2 MgH7E 55 Fdte] g o] FHES Elsalth

Keywords: 21713+ 2 21 & 337

q P-108 )
A7t 93 LiYO2:Eu AA §3FA e wg E4
S A3 TR A
Zastd 7Y spshaA A e dew 83k

(shochoi@krict.re.kr’)

&2 LCD(Liquid Crystal Display)«] HuE‘rO]E(Backlight) P2 WS FA>X(Cold Cathode Fluorescent
Lamp, CCFL)7} AR, L& &, 11 +18 59 FHS 7L glo] @eol AHS s glvt. apAwk &4 CCFLe]
g A F3A Y,05Eu e X}-‘?Vﬂ o] 7] 0}°ﬂ A g gEo] 9 v AgiF o we Mek 54
] 7HH°] Jastrt. o] waf £ AMere gt g SAS UEhE QRS PFA S Hesth

2 ol A= LiYOxEW' 9] F3AE 1 “?j—o—i Fd3te] 254 nmo] A 7] ZAASA LFEAL L
A% 5% A% AL, XRD9F SEMS B3l 244 2 A FEE 2400 44 B’ wEws)
oF HA o] A H&& Ftobdio] 254 nm 0#7] stoll A -8 A FFA Y,05E ¥ A= 115%, CIE A

o

A
327} (0.663, 0.330)2 -8 g 545 veERTh B3 Gd F
Abatsict.

Keywords: 2 A& %), CCFL
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q P-109 )

$-714 et ¢ PEDOT:PSS ZHA FAL 3
S A& 1ZO/AgNZO A=9] AsrEet=et A2 54
aheA, A7)

A el st o E e o)A 2833}
(imdlhkklm@khu.ac.krT)

A5 771 BGFAA = AlAte] hdetal Arbolm Fojo] Awlstrte G ow gt glon, H
A ZE gl we A ﬂLﬁq13@ﬂﬂﬁﬁf]m4@*mLﬂﬂ'w“ﬂgﬂﬁ%ﬁ%ﬁﬁiﬁl%
A Mg Aol ofdl] & AFeME AL o] It EFE AHEE o] &ste] HAH
resistance 6.50hm/sq, transmittance 87.4%) S HA1E FHAF FgEg=
O ZA AbstE WAl B A5 F7]1E Alele] AW FRd s Fe
Fde AT vk FH ﬂ:" A A5 F34, 14714 54 ¥stE 5
4-point prebe, UV-Vis spectrometer 212 217} a3}l om AehZet=nt X2 & 55} AW 54
317] $) 3l Wetting angle measurement, XPS(X-ray photoelectron spectroscopy)i=1= 18 3ot} &
HAstE dAAE FAFO 1AL 78 AT A4S, 2ol A7Fe] $4E F3f o] Fox TA el
Famel Aol Wal glo] 5o uke] W2 wetting angleS LEFH O] Aozl ¥ s o]
wolom XpS w4 Aaw g3 {71 A4 a3dE Yetlideh old & A5 S F
g o] &3 T A5 dAE TS AV ZUAE F7IHEAAE dAe FHomA e A8TFsAd o]
=7 @7k

Keywords: 1ZO / Ag / 1ZO, atmospheric treatment, wetting angle
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¢ P-110 )
EFE A5 E AAR FYAE F71E}AE YA E ITO-AQ-ITO AF 54

e, 2187 Aol wEFE, 439 Y4A” AR
Asista HaZeo e FoerHdn AR i Fed; TRFHerE
(imdlhkkim@khu.ac.kr')

The preparation and characteristics of flexible indium tin oxide (ITO)-Ag-ITO multilayer electrodes grown on
flexible polyethersulphone (PES) substrates using a roll-to-roll (RTR) sputtering system for use in flexible organic
solar cells (OSCs) are described. By continuous RTR sputtering of bottom ITO, Ag, and top ITO layer at room
temperature, we can fabricate ITO-Ag-ITO multilayer electrode with sheet resistance of 4.28 C/square, optical
transmittance of 89.28 %, and figure of merit value of 75.03 10° Q"'. In addition, the ITO-Ag-ITO multilayer
electrode exhibited superior flexibility than RTR sputter grown single ITO electrode due to existence ductile Ag layer
between ITO layers. This indicates that the RTR sputtered ITO-Ag-ITO multilayer is a promising flexible electrode
that can substitute conventional single ITO electrode grown by bath type or RTR sputtering for low cost flexible
OPVs due to low resistance, high transparency, superior flexibility and fast preparation by RTR process.

Keywords: ITO, ITO/Ag/ITO, mulitilayer, Plasmon, organic solar cell
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¢ P-111 )
ot me] W Sn-Ag-Cudl Fd &g G54 E4%97)
HAE, A

z Ak Fhehed 7 AlEA Hop 25 A4 HoHA
(jangimnam@rist.re.krf)

HT FAEYAA FAEUR Askgol wet A EUEL Fuld ITAE 4 A e 7 35
Aol drop 54¢] Tog A=A 7 FERom diFHar tt ol g A=A W 7HA] drop Al JEDEC?
TAE AJ&star glon, o] Al 49 A9 AlF AEE 002 FA5t Al et e FFofd "Hojrmg
ITA|ES] A5 74 52 45°% °o]d9] Zte®m WolA A HEE old wE A4 H7l7t a7-%th

2 AT E H3AEE 00, 30°, 60°, 90°= AA|Ete] Ztwo] wE & JEF-o Heted 548 A5
Att. FHA Y E OSPE AAEF o SHEe AL Sn-Ag-CuZl, U E 9 7] 450umE A&t &=
g Yated Al * A AAAn A Fsrdn S o) &8te] SdHS 3, ARSI
Keywords: Y32t =, 4 40 %, Sn-Ag-CuZl, OSP, H3él524 A&
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HA4 AT, AL, A2, A0 A7 F547, ZHET a2 F
AR A4 T i-Cube AR, ITS ol =] A A gl #H 3kl
AAvera Awshshaets TE o ix A4 o Wz, "4 A sta PRC-NBECS; () 4%

B, 2 R oA ke e AL wa ol g AlNALE

% (Sphere type)¥} wlo] A E ZE]F(Microprism type)S] F SF/2 FEIF FE olEr) &
Hol| w2 t}orsl A7 wAx e EAEsLE &)

Keywords: A A YA}, ZE]E, HHALA|
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Comparative study on electrical, optical, structural properties of Ga:ZnO/Ag/Ga:ZnO and
Al:ZnO/Ag/Al:ZnO multilayer electrodes for hetrojunction organic solar cells

*k

s, Ao} g d, 3, FAST, A4
fgta gaZdolAsgets; ‘Feggdstn Jrve s g} TAHRdTA
(imdlhkkim@khu.ac.kr')

73

loke

In this study, We investigated the electrical, optical, structural properties of the Ga-doped ZnO (GZO)/Ag/GZO and
Al-doped ZnO (AZO)/Ag/AZO multilayer electrodes for a heterojunction organic solar cell, as a function of Ag
thickness. Both GZO/Ag/GZO and AZO/Ag/AZO electrodes were deposited by in-situ dual target DC magnetron
sputtering system at room temperature. The GZO and AZO films which were deposited at room temperature exhibited
higher electrical resistivity and lower optical transparency than post annealed GZO and AZO films. However, we
obtained the high performance multilayer electrodes with very low resistivity of ~10-5 ohm-cm and high optical
transparency of >85% in visible region without the post heat treatment by inserting the thin silver layer among the
GZO and AZO layer. In addition, we fabricated the heterojunction organic solar cell using the optimized
GZO/Ag/GZO and AZO/Ag/AZO multilayer electrodes. It showed the power conversion efficiency of GZO/Ag/GZO of
> 2.5% and AZO/Ag/AZO of <1%, respectively.

Keywords: Ga-doped ZnO, Al-doped ZnO, TCO, Sputtering, Plasmon
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Characterization of Multiferroic BiFeO3 Thin Films Fabricated by Aerosol Deposition
W 72, HE54, FA3, ANE
BANtE AxA gt AsdFL e AFaE

(dyj eong@mju.ac.krT)

AARE] adsstE st A3 F4A4 54 25 73 5 & BiFe03°] #3h A7 &3
g | 2 3 (aerosol deposition)= ©] 83} BiFe203 9}Elg- A
w2 dhete] A7)1H 54, A7 54, vATEE wEstal EEstas) g

Keywords: Aerosol deposition, BiFeO3, Multiferroic
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Build-up PCB 7] A =& $3 T8 H=e JA U 5437}
Aust Fud, A, 3L oy y”

15EATY; (FEA St
(minhye_s@iae.re.krT)

Build-up PCB 7|2 HAAES] A28 S5 A3 8 FFo2, EATH dATS 54 Pt A=x3)
= 7lEolth. PCB 7] build-up 8k 71&E ol 7HA7F glon i Aol e defjess S 7o Wz
5 FAANA S AE B aE Q5] hsste s sk ATE TSt B8 pulse-reverse W3 EH S
s P&t ]*ﬂﬂ ARHE 2 EaTs AA A B Y 2 7AA *é’él% ST W E

G4 ehaA shgck 484k, buildup PCB Hie] FHE W

= o0
T AU I pulse-reverse AFUE H[ES 111, 1:2, 113 &= %5}/\]?}% Ao = reverse-ﬂ AFU =7}
V&5 AT uASHA SUMeE e, FEA sRE TUMAAS "o =axde et gAHE S
gl 4 9\191‘:}

Keywords: build-up PCB, bump, copper electroplating, pulse-reverse plating
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Electrical transport properties and magnetoresistance of
(La0.7 Sr0.3 MnO3)1—x/(CuFe204)x composites

A &% Shalendra Kumar, 2 4%, A&, o3, F+1E&
LT
(bhkoo@changwon.ac.krT)

The (Lag7Sro3Mn03);-/(CuFe;04)x, (x =0 ~ 0.15) composites were prepared by conventional solid state reaction
method. We have investigated the structural, magnetic and electrical properties of (Lag7Sro3MnO3)i—/(CuFe;O4)x
composites using X-ray diffraction (XRD), thermal gravimetric analysis(TGA), scanning electron microscopy, field
cooled dc magnetization and magnetoresistance(MR) measurements. The resistance measured as a function temperature
demonstrates that all the samples display metal to semiconductor transition. The MR was measured in the presence of
5 kOe field. It clearly observed that The magnetoresistance (MR) effect is enhanced at a wide temperature range. To
be short, the spin-polarized tunneling and the spin-dependent scattering may be helpful to the improved low-field
magnetoresistance (LFMR) effect.

Keywords: (La0.7 Sr0.3 MnO3)1-x/(CuFe204)x composites, Grain boundary, LFMR, Spin-dependent scattering
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ARG HA22AE 25 AYEDY) 110 4 Az 9 54
FR5T 44 ‘:&EHJZ—, AEA, ol &5
("Zr)”ﬂi‘%‘% ATy AN mupdE g ol ksl AlH;
TR A2 eﬂ o)A 23 Y A AT &
(kdsong@max-ﬁlm.comT)

FRARY FHASHE v @ A7 aZdel, A, AM, ALY F R qgioks] wER
el we A7t AsA gk FHAEAY FEAFEZE HEH SR Zn0, 120, AZO, IGZO SITO 55 5 7 &
M ol e sl bR @l iE SReen sl dgeld,

A So], FUE, Aol A, PDA 5 Bl X 2T g A7} 200456 St AsfE T ek BX AT o)
AHEEE FYAEA F44H8 8 2= ITO(Indium Tin Oxide)’t FH7E 01T1 glom [TOZ WA 4 Q= kst
Aol digk A7 =gk X o, 7|Ed, 7FAAR] HollA o]F tiAste] Fitel A &EE Alse e A
ot

B X~ 7o) 9 wo] HE(base film)Q! PET(Polyethylene Terephthalate)oll F3H-&S Fo]lAY, ¥HALE Fo]7] 9
3 SF=F " (hard coating)= A-8&3tc} o] St 52T B (wet coating)® PET flo| ITO Wehs S-zhsle] A ghel vk
(Resistive type)2] ITO filmo 2 A}-§-F T},

2008135 Apgre] Eoguk BA|7) 7he et A 834 (capacitive type)®] EJ A=Al T #Alo] spobxaL 3l
o olH g A& FA o HA = A ]E ITO ¥te] @ 7212 T35 91% o4, M % b* 2.0 o|3tE &7
Shal = AFeA ddo FRES Fole WHS @AV vk HE Eo] PET Wlol2 FEHC 7 4kEEQ]
SiO;, NbOsE 2 ~ 3502 F&35te] FH&S Fole UHE /\}%0}5—’ Atk olelgh WP E PSS A o

E%ﬁ | B
ATNAME T AR S F36te] AHEEA 9 HA 2T 48 7hed FHE 91%, M % b* 2.0 o]3}

ol ITO filme A A8t 1 5SS AT
ALgE @39 AFsE Al doped SiO»E MF power 2 Dual DC cathodeS %83 sputtering 3738 ©]-83] Si0O»(20nm)

ITOGR0nm) W& 7h7} Z3ek & 538 9 ALE SAS 247, 212 91.4%, 1.939] a4 IA =HAvh =3 A7&
a0 2 9o A}9—7}~H% ERXISEE7] 9138 1TO Bhehs uHEW(panenng)d A3 ITO Helo] o= RIHA] ¥ 4

= ,:71] =t

Keywords: ITO, touch screen panel, capacitive type, transmittance, hue

(]moon@yonsel.ac.krf)

Semiconductor and electrode layers for thin-film transistor are fabricated using solution-processable sol-gel method
with zinc oxide (ZnO) material. For higher-performance thin-film field-effect transistors (TFTs), we investigate the
influence of the fabrication conditions on the electrical characteristics by controlling the sol-gel composition, annealing
temperature, and atmosphere. TFTs devices made from 57 nm-thick zinc tin oxide (ZTO) semiconductor deposited by
spin coating and 95 nm-thick ink-jetted zinc indium oxide (ZIO) electrode have been fabricated. The resulting devices
show mobilities of 1.1 cm2V-1S-1, on/off ratios of ~108, threshold voltage of 3.2 V and a subthreshold slope of 0.2
V/decade, which is comparable to the characteristics of TFTs fabricated by vacuum deposited aluminium electrode.

Keywords: Solution-processed, zinc tin oxide, zinc indium oxide, thin-film transistors
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¢ P-119 )
EFAF9 P4l mE PZT-Si Rubber A EFA 9 £F5AF

Asd, A&7 1%, AT

ghdbol st Al 4R3-Sk (T)ﬂﬂli‘jﬁﬂ
(ykklm@hanbat.ac.kr )

At b A A -E 2l 5313 (Piezoelectric composite)= 01’24 E2]o] -3 PZT(lead zirconate titanate)2} A 3 A
o] -5 A FAF-E ALl 7]E9 Mg g s E7hssk 71 Aol o] Aol EMA L] A 2ol 7hE3t
o Ht Z FES v ok gdAEEH AoEe ”E]ll!?‘ﬂ' PZTAH 2} &2 &5l ofs) Az, o
AEQE Fo3t7] st £5(poling)x2l7F DA o=z g -dth Aty shdA A9 E5A8e dstol
EETE, 257 255 e BEAE Holv AoR dHA vk 2y EWQl AT B
2o FE 28 Folv Ao AFHE EA7E Ak wEpA H}A A EAA L A5 EolV] HEAAE T
gt TS A 5 A seE o] Fasi

A B AT E 7|EY dEFESHAITHE G AF3 JdFd g 25595 AAEte] R
Ade] Agte] FHTRE H71FY A7IE TV 5 ' AFE At E5AEE st B354
off M= AFHLY J&FS nFsr] Yot F ALY HLS 10kV~30kV7EA] WA 71 E5A 8 8131
ohow=E b e dAsksdl o ARk AVlE edRAFEg olgste] SA 5L

Be B354 A 4334 9L B
e

¢ P-120 )

The effects of coupling agent on the mechanical properties of
PZT-Si rubber piezoelectric composites

AEY oY AE2 A4

ghe AL Al A A 3 g (T)-L]C’ﬂ}—eé]
(ykklm@hanbat.ac.kr )

A EA o] 2423+ PZT(lead zirconate titanate)9} A 8 AJ o] -3k /‘E‘E]:"El—‘?—g ARg3Ee] A AeE AlEbe kA
A& ET?}ﬂ](Plezoelectnc composite) 7| o] S A= Al o] WA GRS flste] AltebdAe] e
e FAR Bk Y Eeeohe] QR Po] AFH o a Pk 5o, Anearst Fewse] A
dkelo] $50 29 Ao LaA sl b gol G AR Aol sl AN gt gra sl
A7 Qe meEbA 2 Aol M= 3 7FE(coupling agent)©] TR R A 7FEOl whE Algbu] bR} E2jv Y]

)E}

Aol HASAE Brlednh. ddAgY e r 5ol s-grdte] g5t o] By = PZTE A E sk
B3R Abed v Ee N‘j/]iﬂ!f‘a ARkl PZT o] k= o lum= 7] A4 Q1 &5kl <]
3 AelEafe] n2A EAEESE 34 Y. Coupling agentZ = KCCAFol A ]_71:??} A, B, C Al 717 AEFS #
7FFE 0.5%~1.5%7t 2] HskA 7)™ ?i—ﬂ Stk HgHA 8] A A 52 o] Q1A 7]El whel AlEkE <l
FAAE o] &ate] AFEFE Skl Frsisinh 1A F A ﬁ}%% Al e “qﬁ’. Z/\]'ﬂx}d“]@pr@ﬁi
Skl PZTRE 2 Ae] Zart-oke] JAdHE Frhsksivh IGA A A akeh FARA 4 A3 g e
= coupling agent 7}7F PZTE S} A Zark-obe] JHEA A n A= &S

o
Keywords: $+4, Z2]H &34, ASHAHE, AFAE, Had
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( P-121 )
OLED 934§ TiON/meral/TION ®h=} 7wt
AR, AFF, AAS, 5 A9
S sta R ekaA) g
(dkim84@mail.ulsan.ac kr")

it

B AT e Aast ok2 @ Egvks £997] WA ASHEEHRTING BAS WA 2 EY AA
00nme] AL FTON S F AT QAT YA FAT A5 TONS - TION Aol 71
oS B e FESE SR, T F A NAL Fee wetel Agstst 2ol 54

it

—

1

= =2 pud o
of WA= FFE FASSAh

192 B FANS % N2/(Ar+N2)9] -3} BFZIR17F RF A3 & 747} 15%¢2) 210W= A48
1AL YR F45%9 TS 5 ~ 20nmE W3A7]H A TIiON dhate] H7).%

o
R

4 545 Al
A 3 TION2| F72 50nm, 70nm, 90nm= W3A]7]5L, Y AvES F7] snm= QA4 8A Z&38to] &
7] 100nm®] TiON "HehE& 283tk XRD w415 &3k W2 AuZ Fri-oF f1AIRistel] #AIgle] TIONS

HAgAz2 Azt
& Avs xRSk g2 3 d85E Avsel ¥ YMENASE SUMeteE AES YEIleH,
TiON 5nm/Au 5nm/TiON 90nm ¥}2hol] 4.81eVE 4= Ut} A ICP (Inductively Coupled Plasma)} 7] 37§91
AE FG olSHWEIE TON FH AFEE F2AATH
_]

Keywords: OLED, TiON/Metal/TiON, ¥H-$-4 23 €]

q P-122)

A7) Z Y k&S o] 3 poly(3,4-ethylenedioxythiophene) (PEDOT)9] A €3 el F 33}
o 143} (4-vinyl phenol) (PVP) 7] A% E:MAAH AF

o
(

%714, 2383, Mohammad Amdad Ali, 234", o]x|7H
1

—_—

=2
= ©

5

Ak A& geh SRldeha 747]23%1 2 574 o1 74l ¥ (CMPS)
(lgab@kookmm.ac.kr )

=

=

¥ 919 Poly(4-vinyl phenol) (PVP)E AlC|E HAZ oz AL§3lal 71 9o A=A uiAE Agsoz
2}+&}o] Organic Thin Film Transistor (OTFT)E A1 2Hsk Ao tfgh Aot

4 n'Si glo]3 Aol PP §91S ~¥lmyoR mxstu A5E Botol A= AFS FAHAG. 1
2] 3 Octadecyltrichlorosilane (OTS)E p-contact printing H O 2 HALE 3l (3 Aminopropyl)trimethoxysilane
(APS) &l T o= OTS7F AAFH A &2 el APSE FHAIZITH 1 F FeCl &% 20 AW 3]
APS W fo Medo=w ¥, 334 714 FTHHVPP)S ©]835t4 poly(3,4-ethylenedioxythiophene)
(PEDOT)S Aeglx o=z A7sleich PVP #el 44 ¥ PEDOTS &2 2 =<9 A52=2 A}-8-3}3l, Pentacenes
GAF 07 Abg3ke] OTFT A2AHS 412619 3L mobility 0.15 cm’/Vs, subthreshold slope 3.0 V/decade, on/off ratio
sx10'e) 714 S4E sl

Keywords: 7] 4<% EWRA 2, 27|z whzw, [ 3F4}, Poly(4-vinyl phenol)

123



{ P-123 )
Thermal Stability of Epoxy-Hybrimer Based on Sol-Gel Derived Oligosiloxane
for LED Encapsulation
FEA, AFESF, g4

KAIST Al & A2 383}

(bsbae@kaist.ac.kr’)

Light emitting diode (LED)¥™ %1 77, Ax &R, 92 d W&, 2 FEE&S SHOR 3= F5a55
A Fdolth. A =78 WA LEDE Al &tsh7] 918 4 51 #4e]4l LEDE RGBE #A| ¢} 3 7] A eF= U
o] AAFHI Ut o2t =8 WA LEDC JolA #F FF &8585 HA3 s17] A% LED w4 A9 S84
o] tiF¥ L gt} o] g =& WA LEDS] 13 =E Fdst7] Y3 LED B AAE & S 4EY FHES
7k of shal ARg Al WFFES AsskA F7] 9% WAL 2 AAdSs AYar lojof gk

T4 e LED 5A4#] & LEDS Au2A a2t 8he2 0|8 LED FA A=A dad o A3dd &
AR 7 A glok a2y AE7h4 9 LEDE A2 it shEe fEgel wal FdE (14 ~ 1.5)0]
we v o] 9l

B A Gl A = 2-(3,4-epoxycyclohexyl)ethyl-trimethoxysilane (ECTS) #} Diphenylsilandiol (DPSD)< H] 7}~ &-#
WS o] 83| cycloaliphatic epoxy group®] <=2 epoxy oligosiloxane= 3/ 3t} T4 epoxy oligosiloxaned} 4t
FE A3A 2 FvlE A28 inorganic-organic nano hybrid materials (epoxy hybrimer)E A2}l 15059

-

A AT E A AR W S w2 epoxy hybrimere] WEAA-S H7HTE o] Z Al Al=ZHE Epoxy hybrimert
120% 72A17F9] thermal aging®ll thal 3 EA, AelE nEa Qe nluws] 2F4dE(1.55S 7HA 9
T} L3 epoxy hybrimer= 80 ©]79] =2 shore D A%, 450nm 3o A 90%9] ¥ F3& 2 300% ]9
2 9 A E /HABRE WA LEDY] BAAR A Fe Edoth

Keywords: LED 5-X| 4|, 4-#  hybrimer, 2} F5%

q P-124 )
A A& TFT Passivation Layer -85 23} Fluorinated Methacrylate hybrimere] A=
SAE AARE, FHA, g4

KAIST
(bsbae@kaist.ac.kr’)

7] Ao 71wt &4 3 W3 22 A|Z 5= Fluorinated methacryl oligosiloxane 7] 9] 37 8} 2 A 2=
+ Fluorinated methacrylate 5}°] B8] = 2] 2(FM Hybrimer)= ]-$- FH3&lal, & ot o] §-F=3lar, -3 He
st A5l 7hsatm, 54 xdo] &olgte] F AR SE&EH Frh

B oAGo A= FM Hybrimer®] passivation layer=22| 382 9|8 7|4 54 H7lsdoh =3 174
545 98, AlZ5 = oligosiloxane 7] 3=t FAstol 9§ 7t =g A3} teF THS H A3
3tk AlZE FM Hybrimer 822 IMv/em o4 20nA/em” AL e FAHAAFZ 7FA 2, IMHzOl A 0.02
o] YW Joss tangentE 7HA M, &2 Fluorine o] S71EFE Aastd 25714 W& & JoAA 5
3k A& TFT passivation layer22] 58] 7}53}c].

Keywords: £-4 slo] B g]= ] &, Passivation layer, A+ d&, FAAAF
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{ P-125 )
Fabrication and Characterization of SnS; thin films deposited
on soda-lime glass using sputtering method
234, Aol £33, FAYT

At Az 3o

Pl

Ae—_ln:

(jinhyeok@chonnam.ac.kr")

Soda-lime glass 7] ¢]o] =B WS o] &8fo] thdd RF 3eloll A snS, e T2 & 5, Ny + HaS (5
%) T71A %5 300, 350, 400 CE 3} g A|7F 5 A E A RF 39 948 259
w2 SnS, whEhe]l F2F, g PFAAEH, FH EAJe Wl v X= JFTE Xray Diffractometer (XRD),
Scanning Electron Microscope (SEM), UV-Vis spectroscopy= ©]-83F] A7-3}31t). XRD 34 #ld A}, 3
A ke wjgd o s JAgsta, dxe F whah2 hexagonal 432l (0001) WEko 2 wgdo] 3 H© obA
Joz AAs) HJrt BE vty 1 YA FA W g3 glo] #YE A, RF 7 S & 5
A% gAre A77F Frtske AES Btk @A F Bhetel 2w FA4S A ARy A YA A7
¢} RMS kol F7bakgiar, weke] M=y o A= 2.4 ~ 2.6 eVE YERTH

Keywords: SnS2, tin disulfide, thin films, sputtering

q P-126 )
ZTO 714t et EdA2ee] 443 Ja3 =AY cu AF
3], AEF2, Hgu, £535'

(jmoon@yonsei.ac.krf)

Zinc Tin Oxide(ZTO) W= 7|HF whel E @2 2E 9] source-drain =& HALA 2] YAE o] &3l A=t
P Th A ZHY 7 A5 ufd E AxF AlZbel] B3 At Wol iyl Ho| o), uha Edx A
o] &v/EHR] AT ASRE FHE A& AEHA gtom, gEo] SN0 Az stE RtEA/a5 A
= Aldel] tig 441 At B HA Utk £ AFolA= ZTo wtEAe] dErE 18 3te] 8 v
ARt A5 Aojata, AT E-y 25 wE AF/REEA AW E84/884 ot A el 7
A= FFed oial] ATk A Aol Abgshe EE fU] 4] BAES gElste BW Absiete] 5
7 AR OE T8 YAE AZEG A, olo whet e guhe] v A 9l 3] WstE ElEit. o] g
Ao® T2 dAE 283tE Eibdo]l 58 AR JAZE AxFE, 200 nm T2 Si0,To] AP HAUE
n-type Si 9°]H el Zinc Tin Oxide WA E & FAH o2 Juhgt £ §HH (Piezo) HA Y JIA ZHHE o] &
sto] T8 Y=Y A} 719k source-drain AT Q1T A ZHE WA o Azt AFE e &AE
vl F7tstr] f13ke] 33 Fas FE d5S AFEe AXE At A2 2y WA o] &3 g
A ko] 49 200C2 A & A9 7 953 A5E BAon, 041 em’/Vs, FEH] 10°~10°V, 18] 3
TERSY 584 V 9 x5S Attt ] A=59 U3 (work function)E Kelvin probe®} Ultra-violet
Photoemission Spectroscopy(UPS)S ©] &3] B33l o, Axjgjo] wh& 384 F2Z W3}S X-ray photoemission
spectroscopy (XPS)E ©|&3}o] &213}3]

Keywords: J A4l ¥, 58 H=, vt ERA~H
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q P-127 )
=44 319 ¥ (metallo-thermic reduction)ol] 3 Y& #+ A=
EAAT, ologm], 7y’

g7 2HeA LAY A, cANtT A BF5Fe
(jaesiky@kbsi.re.kr")

US Ee 8ate A4 gargat vl fA AN A2 EAFS Yoo geF vt 1o A% F3a)
o e g g2Fe] 7 & Aol 259 B Aotk 4 YeES ¢ ¥ £8%(2,468°0)S 71A
5 v & 2uf S} 23 Yo B J)

Zris 3 2ol

=
o
5
L
vg l.o
=<

FgEaAz wol AFEEH, AAAR, o5 F T FoksolA AlEol F74eta e S50tk
weha] B oAt SdATF B S0 ouE JFS v XertE Loty I EAS B39 95
EZA 2 A K2NbF7, St A 24 Na, 3|44 2A4E KCl, KFE AF&31o] 850°CY] RS L 54 FhuksS 24

sHelth olwf YA Navw UEEZS HA FUANLAF e & o4 e} 217t 0%, +1%, +3%
I3 +5%= ) rtste] FUukeS AT A AT FUAA Y Mol FUMEel wEk dxke A7)
= Z7etgd e, 0% D 3.2umell A +5%Y W 9.8uml E Z7181g AL, Y1) FEjE AAFoR FPo 7 o
Sl T A Mool FUhshel wet YA #dEE Ao ol FdAe} duEH vt
A LA FFEE B d3H7E FEA R dAstA] ol ' A F JF
e

TS FAY B2 EeE

Aol M= FdAle] H7hEe] S7HE 5 Fe, Cr, Nitv ] T549 =& ¥ Sl o= wheF

ok ol Nazt EAJsto] 28 FSAHoRA whg87] Bl wnty] o] R4S 2Yste] M-S e FURS A

o7 gotdny, FEAdgdl g8 55 FUE A 94 B dagdited S HEel o7 wkeo

2 s 2o FAHEY uebd g 2 A5 24t WS WA 2Ast =t 2 5S4 M T

& Waroltt, whebA] ghdAl o] Yot Fe EF RN GBI UOH B2 Azt s Aow sdd
o

Keywords: metallothermic reduction, niobium, reductant, raw material

q P-128 )

FABRICATION OF STAMP FOR NANOIMPRINT PROCESS
USING NANOSPHERE LITHOGRAPHY
w7k, A2, oAy, FAAH, AFRT o R
47 B s
(suhsj@skku.eduT)

H Yiear|e Alse 1UE HARAAECE FAA, vlo] LA, FARAA Fof T4 1 7eH, §&

A wie] B BAS FESL Atk ol H e vimsized] F71F ] HEE A= Vo=
beam lithography (EBL), nanoimprint lithography (NIL) and nanosphere lithography (NSL) 5©] $l+&=Hl, NIL3 A2

stamp W O] YT7] S B A SEResist)ol] HASHE TGOt NIL 7[+S §83H7] AsiA e S vx
EAEN PSS A stampE AlASE 7]l &7 ¥vh EBLE G2 WA sElg o] 5 HgSd
o] &

oAl mEH o)A &7 wiol] 1 §8ol TAF ATk NSL YieA7]9 T YA self-assembled A4S
sho] HluLA A 7ke] FAgn|gow ojakd Ao m Fr]Aolal fH Al Y WS A &Sk 783 7ol
NSLE NILS 9% moldit ofuieh #7274 Ae 4ol 1 3-80] Asahet

H Ao A= NSLS ©]&3}o] NIL& soft polymer stampS #| 2}t NIL3 A S %13

bt

ol

Keywords: nanoimprint, nanosphere lithography
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q P-129 )

Dielectric and piezoelectric properties of 0.94(BigsNags)TiO3-0.06BaTiO; lead-free ceramics
ol oA Hds, 2FE, AW, A2, Sy’

Agesta A gsts, g s Aegsta; TR 2wy
(tksong@changwon.ac.krT)

Lead-free piezoelectric 0.94(BisNags)Ti03-0.06BaTiO; [BNBT6] ceramics with morphotropic phase boundary (MPB)
were fabricated by the solid state sintering method. The effects of sintering temperature on piezoelectric properties and
the dielectric characteristics of BNBT6 ceramic was investigated. The BNBT6 ceramics heat-treated at 1150 °C for 2h
exhibited a maxium piezoelectricity, piezoelectric coefficient d3; = 180 pC/N and electromechanical coupling constant
k, = 35%. The dielectric permittivity exibited the relaxor behavior at a phase transition from ferroelectric to
antiferroelectric and the freezing temperature is about 80 °C. Above 500 °C, Z" vs log frequency plots show peaks
and the peak positions shift to higher frequencies with increasing in temperature. The activation energy value is 2.02
eV indicating that possibly the sodium ion may be responsible for conduction mechanism.

Keywords: Lead-free piezoelectric, MPB, d33, activation energy
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ol
o,
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O
=
2
o
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b
-4
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it
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oo
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=
Agate] 91

[e] =
pyrolysis, A& A S X3t 52 T 93] Az o) R
Aate] sol-gel 7 LPDH & o] &3] & v RHA S 2e thaA ZnOWHhE Al 23835 ZnOWHHHe] S
e oA kg vhubs A2 qlvh vhebe] FibE-S sol-gel S ©] -8 Seed layer®] 79 LPDF
o] A7, 2o WE roughnessE AT ZH Ao 4 ATk F3F Zn02] UVEA S ©]838F4 Coating
H ZnOo°ll 300m MaskE ©]-&3}o] Patternings} S T}

Keywords: ZnO, sol-gel, Seed layer, X34~

127



q P-131 )

£A ALS 93 A7 A wld AT (Electrical alignment study for nanodevice)
olulA, AAY, FAF, oy, FAT
AA g Al 4 A 3
(jmmyoung@yonsei.ac.krT)

WA Yedg2E B4 i 24/38184 545 ol88 & ds But ol 2uEE/2NEE B
2750 wEE AE A T 5 A FAYE M ARE ge A7 3 635]—’ Atk ey Fge ¢
AAol o] e B B33 $4 5 olfE AA &£A S&olle oS A don dAl olF A}
3 B2 A7t &s] AaAxa vt 53] vede] ajde] H$ electrical allgnment, magnetic alignment,
microfludic alignment &9 ThFEH W& &3 Ui Alojrlzo] Basal glom yw/de] =2 ¥y T shu
A AVNEE o] &she B delal =& 58S ZEveE HES 7HAR o] EE AREEHAL lTh

2 AT E Yo AR AR IS kel A7IS o] &3 v vl el As }Oﬂ‘:} Lhie2d €]
Aolel M= Afo] o] 1HA o whef 7}3 FE= Age 3 g AT7IE Alojste] v mjdel tigk Ajte 24
S E=EFegivh e v v Fejel wE A% X“ioﬂ 7hede 7k Rl A71A
A ol gste] 1 ujdol o &k At Wigk A4S s oW, o]= UV sensor 3 FETO
L}E}%g golslsitt. ulE el Scanning electron microscopy (SEM)= ©]-&3fo] <l O}Oi om AE Axo
8-F, HP-4145BE o] &3] IV & A3 om 22 SA4S vl £4590

fg““

Keywords: ZnO =41, electrical alignment

q P-132)

Micro-via Formation by Using Photosensitive Dielectric in Embedded Active Device
o], oA, FAAM, F5F, FeNA

A4 77)

(seungeun38.1ee@samsung.c0mT)

Photosensitive dielectric material has been investigated for interconnection of embedded active device. Photosensitive
dielectrics are materials that, when exposed to ultraviolet light, polymerize and cross-link to reach a state where they
will not dissolve when sprayed with solvents or mild aqueous alkaline solutions. If the via holes are not exposed due
to photomasks, then when processed they are dissolved away by the developer. These kind of vias are called
photo-vias. There are some advantages of this type of process including the ability to produce all vias in a batch
process (mass via formation), high resolution, high registration and the ability to form smaller vias compared with
conventional methods. Both of Liquid and dry film type photosensitive dielectric were used in formation of micro-via
between die pad and PCB layer. As a result of optimizing the coating method, exposure dose, cure conditions and
developing conditions, 50 um vias were obtained with good reliability.

Keywords: Photosensitive dielectric, system on package

128



¢ P-133 )
DC magnetron sputtering= ©]-&3Fe Z 23k P doped ZnO 7]4t¢]
ubak B 28 54 9 ZnO 7]4be] whet Ed X AEHeLY B4 wm
o]A], £, AAH, g

ol Al A3

(jwpark@hanyang.ac.krT)
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A% ue EdX s o) AYFOR gl 977k Sule) o a5 el 13
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A et EAR L3 dA s nAA
7HA = AbEhE greA] A pE o MEAE FHEY] FEAAA n¥ T pHS A7 CMOSSt AR
A7F Ak ol BFA = pd FAol THE Fol VIS Zn0 7|vke] WHEA o] VE 94 E dopingdhs
A E3A T AF7HA vE 949 =32 Nitrogeng ©]-§3t] F2 A £33 21, Phosphorust}t ArsenideE ©]
% o] Fo] A L U}, Nitrogen> Oxygen¥} ionic radius”} H|5238}0] Oxygen#o] A ko] Z o] Fo]7 = Qlr}al
O 1} solubility7} Sroba] el w3l doping©] ©]FOIA| A ¢k W o] Aot Z1gA], & Lo A= Phosphorus
p-type A& A=A TE N-type2] A3 Silicon®ll Silicon Oxide”} 5 2H& 7] &2 ol ZnOoll P,Os7} 3 wt%
E}Zl 22 DC magnetron sputterings ©]-8-3t0] PZO HrehS F 243191 01 Hall effect measurement® 2 d 3
dS ZAFSF3TE. 18] 31 shadow maskE ©]-83}% PZOE channel layer2 5#8F ¥ Indium Tin Oxide E}
z+sto] HEtE X 2~ 5 A 2}3l9] semiconductor analyzer® Z:xe] E=EA 2 HolEA 1]
S Frrerodeh 19k S Aol ZnOE channel 502 Ab&dtE £A1E PZO9 e W OoR AlFste] Aol
NS H7hete] PZO &AAbehe] vl A& AAIEIth A3 PZO W] 7 9- ZnOoll HIiA] whe AbAE
P EWR 2ol 2§38 channel layerE e 03 PZO v EWAAE O FE 2 o] 542 ZnO
H5g 545 Btk ey pd SA4S JERIAE ko, @4 1714 biasoll o g A Al
Gt Aot oz py EAE 7HAE AAE A= ESA A phosphorus dopingS E319] carrier
concentrations ZE T = AT GO = phosphorus 5 VEH U429 zZnOol 3k doping mechanismol] #3 AF+E F
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q P-134 )
FE-SEM= °| &3 ohekd 4 4
olodu], &A4"
g7 23R AT TAAH
(jaesiky@kbsi.re.kr)

AR B2 ATAES AFHAANA A5 13| oA F TEsLY] fl8te] 7] A o]a, UYWA= FE-SEM
< &8t ik kA B AT 7231 ddTFY SHAE A T8t AdF&EA A s
S L& dll's FE-SEM(S-4800)°] tF4¥3k &5 o] &3to] EAla] Homm 27k daxfsi= o|njA] FollA 7}
& A3t ol A & FraA B AFE AAES Y. £ AlHoA FF3aL 9= FE-SEMQ] 4§ vt 2= o
A& 253 e, 3 HAR Auk o] xS o] &3 normal mode, AT R F 4 EHES 2H 9 ¢l
o] & sk 4= 9l ExB E AAGolA THEA o] BEE 4 2l Deceleration mode, detectore] €] X]of u} 2
oln| =] edge B S5& 8319 cross section E X WS AT

A WA 2 1AM (10kV) ] normal mode2} A A (2kV)S AF&3FE Deceleration modeo| A o]n] =] o] 2 Aol &=
RBolx] gkoron QoA THEFS doyls vEA 24 94 39 AstE 40 Deceleration mode”} Tl
$ fFElg Aoz ddeg.

T3 Deceleration mode™ Normal mode®} T2 A A 9] o] v 2] PAJ71%] wAlstA #2&E = glom o F &
of, o] wAl YA EHO| ou]A] F/(topology)E AUstA TET = Qlrh

il
ne
o

3
T HA 2 ExB mode®} Deceleration modet= A Aol Al A3l o]n]x] T A2 HExBe] -5 BSES}H
P

s ol AE 98 4 ole AHol

Keywords: FE-SEM, Deceleration mode, ExB mode, topology
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EdA 2 2L Seaa o, A48, fFAAe 2 FeihAE A8 HA gihagy] Aol ohd <l
ATHoZ PAste A77F A2 5o &le] A vk 58] widolut A7t A} e FEiate Al
Z @b A7hs S8 B el v g o] ofol A ojn FAH HL¥ i rt

AT A= A S o] &" AAA dAe] AEEA S YievE A7]9] Ru02 YAE FAEsHAL 54
& 2R A3 QA= TOPO(trioctylphosphine oxide)S ©]-&3te] BEAFH S =9 &= A JAke] 9F
2 EAL 74 899 pHell G WS el Eek dnbq oz Fujo] =8 ¢lo] Ru a5 Y=k 3
go] ufg- el Ao deA ot 180 C, 150 kgflem29] ¢ 2 E Y=daAE PSS el
o, ¥ AgFiate] AFATF 20 % oJHE Q1ME AFAaAR AFFS Fsitt

Keywords: Ru0O2, inkjet printing, resistor, hydrothermal
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(sangsub@inha.ac.krT)

1542 FulE ¥ 3 kst ool 851 gloH, 11 BEAS UL F3A]7]7]
f8 G=dA FeR AR e AT Bol o]FoX A Ut o8 e AwEHe YxdAE A
Q]34 thermal reduction =2 electrochemical method”} &2 A& o

o] A3 AR Y-S A7Fet A U S Feste W
Sol 4o Ut} oE W AFA g o duUAgez
JAUV)E 7tEt S-S Feshs WHol =2 AgE 9l il Pd AFAE g
Lo PSS g YA Yo R 2 HE AR Y Rte] A TS ZAFEIY. 53] A &
& 2
M

Au & PdE H]E3I

pud

o, A A7), ADH ZAAE Sol 1 sl 271, 9 AR om,
F Qebs 27) 2 9ol Au pd g A G A9 B

Keywords: nano particle, UV, photoreduction
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ATl A= Iridium 3F3HES 8313 - spin-coating™ = ©]-&3to] WA Q1 {7] Whgriol o= AAE A
245t 7] - FEH BEA4-S H71shSl Tl ITO(indium tin oxide)E ’:’k:(anode)o = AFE3kal A Y S (HIL, hole
injection layer)©. 2 PEDOT:PSS (poly(3,4-ethylenedioxythiophene):poly(styrene sulfolnate))E &35 (EML, emission
layer) 2.2 += hostZ AF&-% PVK (poly-vinylcarbazole)ell R, G, B dopantZ PFO (poly(9,9-dioctylfluorene)), Ir(ppy)3
(tris(2phenylpyridine)iridium (IIT)), Ir(pq)2(acac) (bis(2-phenyl-1-quinoline) iridiumacetylacetonate)s Z+Z} 313}
spin-coating o= W3FFS FA3UE AFAAFHBL, hole blocking layer) 3 X]'"’F%%(ETL, electron
transport layer) & 2= TPBIS, A% S5 (EIL, electron injection layer).>. = LiF (lithium flouride), &= (cathod) .=
AlS AF S&3t] #HF A S 2 ITO/PEDO T :PSS/PVK:PFO:Ir(ppy)3: Ir(pq)2(acac)/TPBI/LiF/Al %5 Zk+= 4]

g F7IMGT LEE AR st

‘jah 9] host9} dopantZ AF-8-% PVK, PFO, Ir(ppy)3, Ir(pq)2acaci= E 80C oA 250rpm 2. Z mono-chlorobenzene
S &2 24A)7F Fob SaEk o, WA w218 2] 9]3k9] host®l PVKOl dopant 1 PFO, Ir(ppy)3,
Ir(pq)2(acac)94 SEE 77 £dsto] TGl AAE ARG F sk dstel] wE WA g 218 A

Al T 27 8vel A7kt A CIE Aol (x=0.32, y=0.33)2] 5A& 2t &8 WA a9
Fo] BAF o, oy FHro} AFUEE 2040 cd/m’, 9} 720 mA/em’e] k& YFERSITE
Keywords: White PhPLED, Irdium Complex, Host-dopant System, PFO, Ir(ppy)3, Ir(pq)2(acac), PVK
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W]y & gAE 93 SiOx-Pt W A Al YA P 2 FA 4.
AE 2R, AL, A+AT

Age st A 3o
(sjsuh@skku.edu )

In this study, SiO-Pt nano-composite cermets were developed to control the resitivity and temperature coefficients
of resistance (TCR) of embedded thin film resistors. The SiO—Pt nano-composite was prepared by the co-sputtering of
a SiOx target and Pt chips onto glass. The experiments were conducted Pt concentrations in order to find the optimum
conditions to achieve a high resistivity and low TCR. The electrical properties of the sputtered SiO-Pt thin films were
investigated by probe station and their crystal structures were observed by X-Ray Diffraction (XRD) and X-ray
Photoelectron Spectroscopy (XPS). The surface morphology was observed by field emission scanning electron
microscopy (FE-SEM) and high resolution transmission electron microscopy (HR-TEM). It was found that the Pt
particles with a size of 3 ~ 5 nm were uniformly dispersed in the SiO matrix. A stable resistivity value of 26000 ~
57000 pQecm and TCR value of -197 ~ -322 ppm/K were obtained at 3.5 ~ 3.7 at. % Pt.

Keywords: resistor, embedded passive, thin film resistor
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W= Fzo| G Sn-Ag-Cudl Fo £ul¥ AT FAH 544
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A FAdEyol Fasyz degte] welr PCBSF BGA pade] FEIZF &4 Aol 7144 54 v
A= Fgo] FosA UFEHa k. A PCB/BGA pade] FHEH|= NSMD(Non-Solder Mask Defined)<}
SMD(Solder Mask Defined) 77} Fx2 A= o] v}l 12]u PCB/BGA pade] FEjo W& &Hu] 39
Z1AA ) EAO m X G 3 AT oz wjH|Elth

= el A= OSP lmg A B &k )1 T (Sn-3.0Ag-0.5Cu)®] pad FEIE NSMD, SMDE Defstef 357 Al
b A FE T3 &0 HEH IAH S4E ATesith B Hete A A asddAd § A

RT3} FoEAr e o gatel e w s,

Keywords: = =7-%, NSMD, SMD, Sn-Ag-Cu7l, Hat%ZA A3, & AT
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H B0l dyA A WA= F¥9] 233 2 24538 Ao T LAY A RoFso] o
TAA o Z A E = FAolth 53], A o] AL Qe oAy THA s FellA A71F duAE 71A A
UAZ WEsl= Vs &8 BH, AlUdolE, dFrdoly, AN Fo HA F-Fol d¥] &&F i gtk
AA7EA Gz GTAA ABE T ol BAAS 4] olEA<l gAE 23 7] Wit B2 A7AE
2 A2 Feo Aol digk AFE gkt ofol & EshAst s Zke ARAGA S} =& B
S 2He AAAAY 53 FRE 2= A2 71d 9 exchange-coupling magneto] At FH Atk & oUX A&
7}A & exchange-coupling magnet®] A5 siXE A A7), 4o £ a8z AAA A3 A3 49
FH) 5 ofg] 7k AR JAAE] AlolE 8 R vt wEpA B ATl AR A B el F
], w Azl gk thst modeling® 4] ZF modeling®l ¥t A}7+(domain)¥ 3}, exchange-coupling & 7}2]

B 55 ANEALE F38}o] 89213}aL, exchange-coupling magnetol]l A 3Hst AR, AR i EA Q] v A
TZE AQtstazr ok AARAL T2 a3 o 2= v|=he] NIST(National Institute of Standards and Technology)
ITL(Information Technology Laboratory)oll A 7N&3t 37l AZE o]l OOMMF(Object Oriented MicroMagnetic
Framework)S A}-8-3}91 © ™, Landau-Lifshitz-Gilbert (LLG)2]-& ©]-&3}o] HARALS 2183}t

Keywords: Nanocomposite magnet, simulation
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o

RTIA

SEEEE :LAE7]° S AME}I salted-sol-gelHS ©]&3to] CeriaZt 37
FAE Ax38lTh 100°C=E 2A] 7Fzol Ao =

-

H#  ytrium aluminum garnet
=0 25 AT AT

of, o
ok

<

(e}

7 oMW 250°Ci 2/\1{} ot A g st ulE Eidl A7l ool £3E /7] A EFE AAG =
A A AL 043 F olE I B97] 3o Al 900°C ~ 1200°CE 22X 7HE<E 9 X7 sl dAdA9] YAG:Ce
FFAE COiBP A &= tﬂﬁ} o] M AA T, el @ G S st AT 1100°C o] %
o] 39 AP oA AL YAG:Ce S AUt 2B AY YAG:Ce FFAE 480 ~ 650 nm BYNA w& o

7. Eg

F ¥& Hl5L 540 ~ 560nmol A XlEH &
Keywords: YAG:Ce, phosphor, sol-gel, Red-shift
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Carbon nanotubes (CNT) are made by rolling of graphite sheet and thus have one dimensional geometry with
nanometer scaled diameters. These peculiar nanostructures broaden their potential applications such as gas storage or
drug delivery systems by encapsulating foreign species into their hollow space. For these applications, opening of the
tube end is helpful to facilitate filling in and out processes of the species. As for CNT structure modifications, there
were several reports using such as mechanical milling or chemical etching.

Here, we demonstrate plasma ion bombardment effect on structure modifications of vertically grown CNT. A
vertically aligned CNT film with a few hundred micrometers was grown using thermal chemical vapor deposition with
acetylene sources. Then, dc Ar plasmas were used to carry out the ion bombardments. We have controlled ion
bombardment energy by changing the substrate bias voltages. For structural observation of the plasma treated CNT,
scanning and transmission electron microscope were used. A micro Raman spectroscopy was employed for a
quantitative analysis of structure modifications.

Keywords: Carbon nanotubes, Plasma ion bombardment, Structure modification
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From a practical viewpoint, carbon nanotubes (CNT) have been actively studied for various potential applications in
a wide range of areas. Among these, energy conversion or storage systems have attracted much attention because CNT
have high surface to volume ratios as well as inner space which can be used as a container. For instance, entangled
nanotube mats have already been tried to get a high battery performance. Recently it is suggested that if we make
vertical nanostructures we can maximize the electrochemical properties and develop to 3-dimensional electrochemical
devices.

From the background, we here report direct growth of vertically aligned (VA) CNT on commercial copper foil
using thermal chemical vapor deposition and present the feasibility of possible applications as anode materials of
lithium ion batteries. The nanotubes were vertically grown on the copper foil covered with catalytic films and alumina
layer. The tube length was controlled by changing the catalyst film thickness and growth time. The smaller diameters
of the grown tubes are expected to have higher take up of lithium ion than those of usual thicker CNT.

Keywords: Carbon nanotubes, Vertical growth, Metal substrates
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278 N. Olofsson”, E.E.B. Campbell”

7 ohstm Al L&A 35k *Gothenburgh University, Sweden; **Edinburgh University, UK
(ghjeong@kangwon.ac.krT)

Due to their promising electrical, chemical and mechanical properties, carbon nanotubes (CNT) have been studied
for their potential to achieve practical applications in a wide range of areas. During the past decade there have been
considerable efforts towards applications using vertically aligned CNT. Studies of the kinetics of the growth have not
only made it possible to optimize the length and quality of the CNTs but have also given better understanding of the
basic mechanisms involved in CNT growth. We have studied the initial kinetics of CNT growth using in-situ
measurements of laser transmittance and followed growth for longer times by stopping at certain growth times and
performed SEM, TEM and micro Raman characterization. Kinetics was obtained for different growth conditions by
varying growth temperature, partial pressure of feedstock and composition of catalyst.

Keywords: Carbon nanotubes, Growth kinetics, Laser transmittance
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Amorphous indium zinc tin oxide electrode grown by
linear facing target sputtering for organic solar cells

Axo}, AW, AL, @

AZdstn daEdolAggsa "FegAda; TAadTL
(imidhkkim@khu.ac.kr')

We report on characteristics of amorphous indium zinc tin oxide (a-IZTO) electrode co-sputtered by linear facing
target sputtering (LFTS) using ITO and IZO targets for bulk heterojunction organic solar cells (OSCs). Without
substrate heating or post annealing, the a-IZTO electrode exhibited a low sheet resistance of 17.48 ohm/square, an high
average optical transmittance of 88.1 % in 500 nm wavelength and work function of 5.22 eV. In addition, a-IZTO
electrode shows much smoother surface with root mean square (RMS) roughness of 0.35 nm than a crystalline ITO
electrode (RMS roughness of 1.25 nm), due to absence of bombardment of energetic particles on the IZTO electrode
during co-sputtering process. Moreover, the OSC with the a-IZTO anode showed comparable open circuit voltage (0.56
V), short circuit current (9.16 mA/cm?2), fill factor (68.1 %) and power conversion efficiency (3.5 %) to a OSC with
a commercial crystalline ITO electrode. This indicates that LFTS grown a-IZTO electrode is a visible alternative to
crystalline ITO electrode for low cost OSCs, eliminating annealing or substrate heating step for preparing high quality
anode electrode.

Keywords: 1ZTO, ITO, LFTS, Organic solar cells
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/2R A R ES AR, AR, AF R RS A el A7 A Vs s T ZH
Moz 2% 4 90 AFS oS ool MEA Bad A7 Eolt 1500 ] AE7HE 2 R ube
S Ax37] Y5t mAle] mHol vlo]laz eyt re] QHTEE JAA 7| T7}x4 o2 agA uiuks 3
A7 S A 5 A 2% Folt Jlde] DA, 2 AL f271 RS KAl 5 F
Q1 Layer-by-layer self assembly (LBL-SA)HS o]&3le] Z|H 2 FAH vlo]a a2 7|9 vtabS A x5l
3 Liquid phase deposition (LPD)H < ©]-&-3}o] L}‘:_Elj]«] Tio2urehs A Z35kelch §N ] pH, AZAI7H A&
SRS Alojale e X FEo| vee AZan 204 wue Az A4 2L Gelesln
ol ZH/TiO2 vlol ARt o] 2o Perfluoroalkylsilane S ©]-83}o] WA E 5} ?75] FH o7

ﬁ
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2 WEhe AET 5, QGO UVE 2ALE st B 542 A4 Tio2 wete] o8 Ew
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Keywords: super hydrophobic, super hydrophilic, thin film, wet process
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CNTE ©o] &3 53 A= g A7 2 53 A8E wE7] 98 o] #3 AFEo] Bo] s 9l
. A 7]Ee] AFELS 5 EY 2 ONTE 78l wE SFdAR A3 A5 F5 o]FA
om o CNTE #H7HdS 499 54 HelsE A3 A= A9 &84 &=t NiCoFe 394 &+
H A1 A, W 59, 74 54 Fol & B2 AEe] A=A} AT Co-rich &=l thgh A+
Eo] & o]F1 Qo™ Nixich Fwoll g AF+ Bol A8 Ze=rh

oo E Ao M| =7 WHE o] &3] Nirich NiCoFe &5 3 CNT2| composite film 5 2FS A] =38}
fod o] G A E4E TG

SDSE o] &3le] =F N Yo CNTE #AHA] 7] 3L Constant currentS €17}38FS] Cu(300nm)/Ti(20nm)/Si sub.
composite filmS FZA| HTh CNTQ] 5%, SDS9] &=, current density2] W 3}lol| 2 composite filme] 543}
Z #73ath. VSM(Vibating Sample Magnetometer) S ©] £34o] #4714 EA& #2slal, SEMIF XRDE o] &3}
of ZHARH AT E FAEAT

Keywords: NiCoFe, CNT, Composite, Electroplating
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ZnSe-ZoJ[TiO-d Yi=9fo]o] Fx9| PL 54
ARY, AW, AdF, o1FF
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ZnSe B4 A7|3MAA ZnSe LigtololS AFAZ thE 1 Yo AHEYHORE TiO, 4S5 FH S| PL
EAS ZAEA Y. ZnSe Yool o)+= 9F2 TiO, BS Z ¥ 8o ZnSe-70Y/Ti0r-2 9] coaxial 725 WO =
#] Photoluminescence (PL) 545 A FIAZ = A5S FASISTE TiOE WollA 1587 ZEIPS o F
g PL AEE 95 & JAU o|ALS I TiO, F7lA ZnSe W2 deep leveld} surface state2] W=7} 713
ol 7] witolth. Hdk 1w PL peaki= blue shiftd}™, TiO, & F717} ©f #7191 H PL peak’} ¥ A 5H=
Au = TS Bl

Keywords: PL, Yx=2}o]o], core-shell
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A7 a7s A& 0w vAste s o] a5 = 7159 top down A2 2pde] &4do] A
A 714 Aol a2sly. 18]kl AAl bottom up WA o] UlFH i 9= Bottom up WA T JAA
ZTHE AL @A AU T T 7 GAAQ Aot JAA ZHY FANA AAAQ A A=A
A9l A ZWH-S Polyol Process, Microemulsion Method, Thermal Decomposition Method 52| o1& W o] Aot
Hol o Abglell o] &at7|ol= A Al FolA EAHE ZHAAL dth AR Electrolysis W 2 9EA
ek g el Sk B 2% AU o R A4 JAE Alxshe e o R A Arbda A A
AdolA 2 e AT e FAHA FHo It B AT A E Electrolysis WHAl 2%, A4, #4HAl, $4
Al, 9 Algbol] mhE J a9 54 wstE At 25, A, wSAIES SR Ol et metal ol
SRl At AV % FUbshE BES AN B2kl o] T metal - St & FFE 71AA
o Fehlar SdAleh dad ko] HlE 2 v o] HA o yehgth jESAIRRE R gke] 1A o]skE Wig]
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A S
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Keywords: electrolysis, nanoparticle

Ta 29 EHE B A4 Cu oA A ZE A0 AFEEa 9Jom, H Cu WA 27 2 HjA
Zo| fa FAlo wet 2HEHY a8 P IS 8 Ta B3l mlAzZ 2 HxA Aot F o)
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2Z o] 1 A& = HPEZﬂ, A=, RES BT FYE 80% ) dS FFdoF atv, dAl 98 483} Hode=
FHASE ITOR 2 Fo=e 953 174 54 uE LCDE 14E1 H| 5k thekst Fofol A ALg-5 a1
=T 1‘?} AT QF Fa9 F5 g JHAAS v ITOS AT Edo that A7 &akaixa gl
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ZnOe I-VIF 3hehe WA 24 uve el b2 MER(3.37eV)S 7}xlt =gk A zolth. xm 2 gAe
HAAFE AEA 97t 24T = 0o, 53] 3F 558 doping & A FEA JHY 58 A4 4
548 1elel Buwa vk wEhd TCO9 23 FHE AR glon tgat v H 54
gk A7k d Tl At

B A A= v H A S 714 Al doped ZnO(AZ0)S] B84, 417
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6?"3@.
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Patteming of SU-8 photoresist by UV Imprint process.
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Pattern®] FAE moldE 71 %35t 2 He 9] PatternS W A 2}E 4= 1= Nano Imprint Lithography (NIL)
t

)
= 43 Wl upghA ZA 4 A3} WalS AFE-Sh= Thermal Imprint®} UV 7 3} W28 AF8-3= UV-Imprint
o W 4 9tk Thermal Imprints Y Z YA 7Fd3 Wzh FA4S 23 8 dS 5 ded wks) uv

Imprint®] 7 §-ol| = Imprinting & UV Z2Atol| 9J3)] cured PatterneS A& 4~ AT} ©] 28t Patterning WA &2 BF
TEHORE TIAAQ =Y Wlel] 723k lolA o] TIeA S FAHEC] ded 2% P 2 s A
A3t Aol Resin®] 7Ho|th Resin® 1 31814 S0 wraha A= e, AI7F & T8¢ #dE g
FES 93l A2 EE, De-molding $ol '= Plasma Ashings-2] WHOZ residual®] #A|AS L2 s17] wE
of THoz o] S wl Imprint lithography ol 7} F 8.8 7/ Foket & 4 9t}

£ ATl A& UV-assisted Thermal Imprint 28 -3l SU-8 photoresistE ©]-&3F &l A2} &g B3+ A
]S A] 8 3}SI T}, Photolithography process®} plasma etching W O 2 B & A 2}3 moldoll Imprinting - mold<}
resin®] & &ol3tAl 37l H3 Vapor WS ©]8g SAM(self-assembled-monolayer) coatings k3T
UV-assisted Thermal Imprint Bl 93] FAZA(=%E, 93, Holding time)S # A 3}slo] ¥4 5 Patterne] &
A3} 2738k residual S FE-SEMS 53] #2# sF3it).

Keywords: SU-8, UV Imprint, Thermal Imprint
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-84l PDP(Plasma Display Panel)§ 54 & 32| 2 AF&- ¥ 3L Q1= Zn2Si04:Mno] A o= A A & d 1
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High-temperature Oxidation of oxynitrided Ti alloys in air.
ChenLi, Sang-Hwan Bak, Dong-Bok Leef

School of Advanced Materials Science & Engineering, Sungkyunkwan University, Korea
(dlee@skku.ackr’)

Fretting wear behavior of titanium and titanium alloys can be improved by using diffusion gas treatments to form
the Ti-O-N coatings, owing to the high reactivity of titanium with respect of nitrogen or oxygen. The present paper
reports the effects of oxynitriding treatments, performed using air as treatment atmosphere, on the microstructure and
mechanical properties of Ti6Al4V alloy samples. The oxynitrided scale formed at 973 K for 10 hours was composed
of an outer compound layer, the coating nitrogenated layer, and an inner diffusion layer. The surface microhardness of
the oxynitrided titanium alloys increased due to the strengthening effect of the titanium oxynitrides (TiOxNy). The
oxide scales were characterized with scanning electron microscopy (SEM), X-ray diffraction (XRD), electron probe
microanalysis (EPMA), and transmission electron microscope (TEM).

This work was supported by the Korea-Ukraine Joint Research Program through KICOS, Korea.

Keywords: Ti-O-N coating, Oxynitrided Ti alloys, Ti6Al4V alloy
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Effect of manganese addition on the adhesive wear resistance of Fe-Cr-C-Mn austenitic alloy
Ji Hui Kim, Seon Jin Kim'

Division of Materials Science and Engineering, Hanyang University
(alloylab@hanyang.ac.krT)

The effect of manganese on the adhesive wear behavior of Fe-Cr-C-xMn (x = 5, 10, 12 and 15-wt.%) alloys were
investigated with respect to critical strain energy as an initiator for martensitic transformation in air at room
temperature under a contact stress of 69 MPa. The strain energy increased with increasing manganese concentration.
The decrease was thought to occur as a result of the higher incremental energy required to initiate the martensitic
transformation, which then made it difficult to transform austenite into martensite with respect to increasing manganese
concentration. In this study, strain-induced martensitic transformation was thought to be a more important factor in the
increase of adhesive wear resistance.

Keywords: Adhesive wear, Strain-induced martensitic transformation, Critical strain energy
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Effect of ZnO on physical and optical properties of bismuth borate glasses
Nam Jin Kim, Young Hoon La, Sang Hyeok Im, Bong Ki RyuT

Division of Materials Science and Engineering, Pusan National University
(bkryu@pusan.ac.krf)

This paper presents results and observations obtained from a study of the effects of zinc oxide on the optical
properties of B>03-Bi»03-ZnO glasses. In this study, we have prepared glasses with composition 2xZnO-(50-x)[B,O3 -
Bi,03], (x = 0, 5, 10, 15) and have analyzed physical, thermal and optical properties of glass. Systematic variation in
density and molar volume in these glasses indicates the effect of ZnO on the glass structure. Differential thermal
analysis (DTA) studies showed that the glass transition temperature (T,) decreases from 423°C to 390°C as the content
of ZnO increases. The values of optical band gap and theoretical optical basicity are also investigated.

Keywords: Bismuth borate glasses, Zinc oxide, Physical properties, Thermal analysis, Optical properties
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Characterization of High temperature Mechanical properties of
CVD-SIC Coating layer for Nuclear fuel particle

Park, Kwi-Il, Lee, Hyeon-Keun, Kim, Do KyungT

KAIST
(dkkim@Kkaist.ac.kr)

Very High Temperature gas cooled Reactor (VHTR) has been considered as one of the most promising nuclear
reactor in the near future because of many advantages including high inherent safety to avoid environmental pollution,
high thermal efficiency and the role of secondary energy source. TRIstructural ISOtropic (TRISO) nuclear coated fuel
particles used in HTGR are composed of 4 layers as OPyC, SiC, IPyC and Buffer PyC. The significance of SiC
coating layer is to maintain the strength of the whole particle from the pressure exerted by gas evolution from inner
side of the particle. Various methods have been proposed to evaluate the mechanical properties of SiC coating layer
such as flexural strength test, tri-layer test, crush test and internal pressurization test at room temperature.

However, few works have been attempted to characterize the mechanical properties of SiC coating layer at high
temperature. In this study, nanoindentation test was performed for the analysis of the hardness, modulus and creep
properties up to 500°C, and the fracture strength of CVD-SiC coating layers was measured by the micro tensile
method up to 700°C. From the results, we can conclude that the hardness and fracture strength are decreased with
temperature and no significant change in the modulus is observed with increase in temperature. And, it was observed
that the temperature dependent mechanical properties were related to the microstructure of CVD-SiC coating layers.
The results obtained from the analysis of temperature dependent mechanical properties for SiC coating layers will be
presented and discussed in detail.

Keywords: TRISO, SiC coating layer, High temperature, Fracture strength, Nanoindentation, Micro tensile test
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Cyclic oxidation behavior of Ti-48AI-2Mn-2Nb-(0~1%9W alloys between 800 and 1000°C in air.
Sang-Hwan Bak, Dong-Bok Leef

School of Advanced Materials Science & Engineering, Sungkyunkwan University, Korea
(dlee@skku.ackr’)

The cyclic oxidation behavior of Ti-48A1-2Mn-2Nb-(0~1%)W (at%) were studied in order to find the effect of W
on the oxidation behavior of Ti-48A1-2Mn-2Nb. Tests were performed in air between 800 and 1000 °C for 100 hr. At
800 and 900 °C, Ti-48Al-2Mn-2Nb-1W showed an excellent cyclic oxidation resistance, displaying much better
resistance than Ti-48Al-2Mn-2Nb-(0, 0.5)W. During cooling at 900 and 1000 °C, the oxide scale formed on
Ti-48A1-2Mn-2Nb-(0~1%)W was prone to spallation. The oxide scales formed consisted primarily of an outer TiO2
layer, an intermediate AI203-rich layer, and an inner TiO2-rich layer. Microstructural changes of the
Ti-48%A1-2%Cr-2%Nb-(0, 0.5, 1%)W intermetallics that occurred by cyclic oxidation were investigated by EPMA,
XRD, and SEM in this study.

This work was supported by KICOS of Korea and Ministry of Science and Education of Ukraine through the
Korea-Ukraine Joint Research Program.

Keywords: Cyclic oxidation, Ti-48A1-2Mn-2Nb-(0~1%)W, spallation, intermetallics
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Oxidation Behavior of Hf-based Ultra High Temperature Ceramics Fabricated
by Reactive Hot Pressing

Seung Jun, Lee, Do-Kyung, Kim'

MSE, KAIST
(dkkim@Kkaist.ac.kr)

Recent interest materials for thermal protection systems for hypersonic aerospace vehicles and reusable atmospheric
re-entry vehicles have resulted in significant research activity focused on ultra high temperature ceramics (UHTCs).
Among the UHTCs, transition metals boride likes hafnium and zirconium are currently accepted as potential candidates
due to the high melting temperature (>3000 °C), high mechanical properties and high thermal shock resistance.

In this study, HfB,-SiC was fabricated by ‘in situ’ reactive hot pressing from Hf, B4C and Si powders. The reaction
was conducted using two processes, (1) powder reactions at temperature from 900 to 1800 °C and (2) reactive hot
pressing between 1800 and 1900 °C. The products from the powder reaction of a 2Hf/1B4C/1Si molar mixture were
HfB,, SiC and HfO,. The final reactive hot pressed composition was HfB,, SiC with without any secondary phase.

Microstructure analysis indicated that distribution of the in-situ forms HfB, and SiC phase in the composites are no
homogenous and residual porosities were observed. The particle size of HfB, and SiC are in the particle size ranges
of the starting powders of hafnium and silicon. In the oxidation test at 1500 °C, non uniform surface SiO; distribution
was observed. This might due to the non-homogeneous microstructure distribution. To make more homogeneous
microstructure and reduce residual porosity, vibration milling of starting powders was conducted. Particle size of
starting powders was reduced after 2 hours vibration milling. In this study, starting powder effect on densification and
oxidation behavior will be discussed.

Keywords: Oxidation, UHTCs, Reactive Hot Pressing
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Effect of Bi,Os; on Structure and Properties of Zinc Bismuth Phosphate Glass
Young Hoon Na, Bong Ki RyuT, Nam Jin Kim, Sang Hyeok Im

Division of Materials Science and Engineering, Pusan National University
(bkryu@pusan.ac.krf)

Glasses composition (50-2x)Zn0O-xBi,03-(50+x)P,0s (x=0-20mol%) have been prepared. Particularly to examine the
effect of structure and properties in phosphate glass system by change of Bi:Os content, the present work studied
about ZnO-Bi,03-P,0s glass. As a method to expect the relation between structure and properties, the structure was
measured by FT-IR analysis. And the glasses were respectively confirmed to density, glass transition temperature (Tg),
molar volume and optical absorption edge through structural change of glasses. Tg, density and molar volume increase
with increase in Bi,O; content in glass. The optical absorption edge was determined from the optical absorption
spectra of the polished samples recorded at room temperature and has been associated with the structural changes
occurring in these glasses with increase in BiOs content. The FTIR spctra have been recorded in the spectral range
from 400 to 1400 cm™. The structural investigations based on these spectra show the rapid depolymerization of
phosphate chains with increase in Bi;Os; content and formation of P-O-Bi bonds. Also, Bi is incorporated as BiO6
octahedra in the glass matrix.

Keywords: bismuth phosphate glass, glass structure, physical properties, optical properties
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The tribological properties of self-lubricating Fe-Cr-C-Mn-Cu alloys
284, AR
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Recently, because of safety and environmental concerns, there has been a tendency to introduce solid self-lubricating
composite for bearing materials. In this paper, Fe-Cr-C-Mn-Cu cast composite alloys was been chosen as a
self-lubricating composite and investigated with respect to the role of Cu-rich 2nd phase particles which smeared on
the wear surface during sliding. The wear resistance of the material is improved with increasing copper concentration
up to 15 wt. %. It is thought that the improved wear resistance was obtained by forming protective tribo-film
preventing metal-to-metal contact through the smearing of the embedded Cu-rich 2nd phase particles. This
self-formation of protective oxide films is likely to improve the wear resistance of austenitic Fe-Cr-C-Mn-Cu cast
composite alloys.

Keywords: self-lubricating, wear, Cu, smearing

{ P-172 )
A7 B & 7MY FAAE 0] &3 210, Y Ede] AHE o
(Densification of ZrO, Nano Powder by Magnetic Pulsed Compaction)
AEZ, A" o1FF, 14T
FEUga AsA ey dAdAgd T4
(hongsj@kongju.ae.krT)
o v Alg dmAlss 7S 223 2PEs) s VIAE 249 @ FeE 54E AYa glol |

=3 12k S7FH 2 Ak

g B, g, PEG AR PASIA A4S gom, 1 Fart 4a -
58 uoh R Ropol 83, AER I Bl 471 %0 Bas

ob
£

Y AEe] HE BExe dUsty 22 UEE Zte AYAE AZsE Aol s 7Ee] AYHon
= st B AEsF Ebsskar, AF A Foll Aol Bol o] AlEstet] el dade] St whet
A ole gt FAIHE JHAskL e AlEke] Alse 5% SAS o] &) AsiAE MR AWl 87y
At} olo] HA APuS o] 43k 27| H 2 719 3 %X (Magnetic Pulsed Compaction: MPC)E o] &3} 4
lo] A2 % o] mj$ & A7t Fokol 2aQM(~4GPa)2] F& ¢HE vl omy B ?f‘”i} 9 AdstE
7bsatA R ndke] AFA AZte] 7hedtil, AAREE WHE S Erloll g dme fARE 27
nAzEAS 4 5 Ae 54 Atk

ole] & AFddA = Aete] Yo PVA B2 E& E8te] A wE =0 9 IA ArjEs 4
FTAS o] &3 A =4 YA ¥ 210, Yi=EH] PVAE E93e] MPCE oF 0.7~1GPa2] &g o
2 APAE AxsA AL, 2F2EE 1300~1450°C .2 W stA 7] A A o] A3} 74% 2 545 F471eked
t}.

Keywords: 27138 2 7FbAd @744, vhie Alebe] A=, Zr02

148



q P-173)

SiC coatings for carbon fibers using a thermal-CVD
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Carbon fibers are considered to be the most potential candidates in various industrial fields because of their high
strength, modulus, low density resistance and thermal stability. Unfortunately, carbon fibers exhibit a serious drawback,
namely, they are readily oxidized at temperatures as low as 400 C. Therefore, various kinds of coating materials are
suggested such as tantalum, titanium, silicon, boron carbides.

In this study, SiC layers were deposited on preform carbon fibers and carbon composites using a thermal-CVD
(chemical vapor deposition) system at 1,000 C and 1,100 C with MTS(methyltrichrolosilane; CH3SiCl4) precursor.
Their surfaces were observed using a SEM and their microstructures were investigated using a FE-TEM.

Keywords: SiC, carbon fiber, Chemical vapor deposition
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Paradoxical phenomena between the homogeneous and inhomogeneous deformation
of bulk amorphous alloys
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Experiments in binary alloys demonstrate that metallic glasses exhibiting more plastic strain during homogeneous
deformation tend to show lower global plasticity during inhomogeneous deformation. Testing of Cu-Zr binary alloys
supports the hypothesis that the formation energy of a shear transformation zone, as extracted from experimental data,
is related to the homogeneous flow rate. We also report the microstructural aspects that control the global plasticity
of metallic glasses in the light of structural disordering, softening and shear localization.

Keywords: amorphous alloy, structural disordering, free volume, shear localization, plasticity
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We explore the sole effect exerted by the packing density of an amorphous alloy on its homogeneous deformation
and subsequent inhomogeneous deformation. The experiments demonstrated that an alloy with higher packing exhibits
higher degree of homogeneous deformation, whereas the same alloy exhibits lower global plasticity associated with
inhomogeneous deformation in a typical compression test. We clarify this paradoxical relationship between the
homogeneous and inhomogeneous deformation by exploring the relationship between the homogeneous flow rate and
its effect on shear localization.

Keywords: amorphous alloy, atomic packing density, shear softening, homogeneous flow rate, global plasticity
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Fabrication of Glass Foam using Waste Glass
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Characterization of various type of diamonds by boron implantation
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In general, natural diamonds are classified by the types of Ia, Ib, Ila, IIb and the impurities were found within
them. Diamonds are classified depending on the amount of nitrogen contained within material and whether it is held
as interstitial or substitutional sites. Most natural diamonds contain a considerable amount of nitrogen impurity in
aggregated forms (type Ia). High purity natural diamonds with impurities fewer than a few ppm (type Ila) are rarely
yielded, but such natural type Ila diamonds are well known to consistently have high dislocation density and
considerable residual strain.

Ion implantation is commonly used to modify many near-surface properties of materials. High-energy ions, typically
1000 keV in energy, are produced in an accelerator and directed as a beam onto the surface of the substrate. In
previous research, it was reported that the blue color of type IIb diamonds is caused by impurities such as boron.
Accordingly, in this study, a color change was observed after injection of boron into diamond crystals using ion
implantation.

In this study, two natural colorless type la diamonds, two synthetic type Ila diamonds, and two synthetic type Ib
diamonds were used. The electron-beam was irradiated with 3 x 10" electron dose density at 10 MeV. The
distributions of boron were observed by secondary ion mass spectroscopy (SIMS) depth profiles. The accelerating
voltage used was 8kV with a O," ion beam used SIMS spectroscopy. Absorption spectra in the mid-infrared range
(4,000-400 cm™ with 1 em’ resolution) were recorded for the six samples at room temperature with a Thermo-Nicolet
Nexus 670 Fourier-transform infrared (FT - IR) spectrometer. Photoluminescence (PL) spectra were recorded with a
Spectra-pro 2150i and a Spectra-pro 2300i micro-spectrometer over a range of 350 - 600 nm and 520 - 800 nm using
55 mW, 325 nm He-Cd and 40 mW, 514 nm Ar-ion lasers, respectively.

Keywords: Diamond, boron, implantation, photoluminescence
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WC grains grow during liquid phase sintering and the change of grain size strongly affects the mechanical
properties of cemented carbides. Therefore control of microstructure is very important to produce highly qualified
cutting tools. The grain growth process on cemented carbides can be characterized by continuous and discontinuous
ones. Continuous grain growth is recognized as a uniform growth of the individual grains. Discontinuous grain growth
is known as an undesired formation of isolated coarse WC grains which grow faster and larger than the surrounding
grains. The grain growth in liquid phase sintered materials, which is generally understood as a solution/reprecipitation
process called Ostwald ripening, has often been studied from a theoretical point of view In the present study, the
Monte Carlo computer simulation technique is utilized to investigated continuous and discontinuous grain growth
mechanisms in cemented carbides. Because grain growth simulation using the Monte Carlo method is considered to be
useful for understanding the grain growth behavior in complicated systems. In addition to the simulations, experiments
on microstructures of cemened carbides are preformed. Comparing the simulations to the experimental results, the grain
growth mechanism is discussed with special focus on presence of WC/WC grain boundaries. The Ostwald ripening
process (solution/re-precipitation) and the grain boundary migration process are assumed in the simulation as grain
growth mechanism. The effects of liquid phase fraction, grain boundary energy and an implanted coarse grain are
examined. The results of these simulation qualitatively agree with experimental ones and suggest that distribution of
liquid phase and carbide particle/carbide grain boundary energy as well as contamination by coarse grain are important
factors controlling discontinuous grain growth in cemented carbides.

Keywords: Monte Carlo simulation, grain growth, cemented carbides, grain bioudary
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Simulation of Percolation Structure in Composites
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Composites of an insulator matrix phase and an electrically conductive second phase show large variation of
electrical resistivity with a change of composition and microstructure. Continuous contact of the second phase,
so-called percolation, is one of the interesting microstructures which plays an important role in mechanical, thermal,
and other properties of composites. A recent research on composites consist of carbon powder and vinyl ester resin
with a detection function in fracture is interesting application of percolation phenomena in materials. The function
arises from the change of percolation structure of the electrically conductive second phase, i.e., carbon powder, by an
applied load. A state of percolation structure and a critical volume fraction for percolation threshold of the second
phase depend on parameters concerning the morphology and the configuration of the second phase. For the
optimization of microstructure and a material system in formation of the percolation structure, many experimental
works on observation of microstructure and evaluation of properties in composites are necessary. In this sense,
simulation is considered to be a promising method for estimation of properties and functions from design of
microstructure in composites. The aim of the present work is the investigation of two-dimensional simulation to design
percolation structure of the second phase with different aspect ratios. That is to clarify the relation between formation
of percolation structure, the morphology and the configuration of the second phase. Finally, the results obtained from
the simulation were compared with the experimental result of the carbon powder-vinyl ester resin composites in the
point of percolation threshold. From the simulation prohibiting the overlap, it was predicted that a continuous path was
formed at less amounts of the second phase with higher aspect ratios. In the simulation allowing the overlap, a
continuous path throughout the array was formed by arranging the second phase of an aspect ratio of 5 with less than
43 % in the array.

Keywords: simulation, composites, percolation structure, second phase, aspect ratio
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Formation of AION Coatings on 6061 Aluminum Alloys by Electrolytic Plasma Processing
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Electrolytic plasma processing (EPP) is a novel electrochemical and physical surface treatment process for
generating protective coatings on light metals. Because they can present high hardness and continuous barriers, these
coatings can offer good protection against abrasion, corrosion and heat as well as electrical insulation. AION, a
translucent aluminum oxynitride spinel ceramic, is a unique material exhibiting many important properties which make
it useful in many applications and suitable for the protective coatings of Al alloy with similar thermal expansion
parameters. In the present work, 6061 series aluminum alloy is chosen as the matrix material for its wide application
in engineering to make AION coatings by EPP method. According to previous researches, the experiments carried out
on 6061 aluminum alloys in weak alkaline electrolytes which are environmental friendly. The experimental electrolyte
composition includes: 0.5-2 g/L NaOH as the electrolytic conductive agent, 2-30 g/L Na;AlO, as alumina formative
agent, 0.3-1 g/L NaNOs as a nitride supply agent. A combined composition and structure analysis of the coating layer
was carried out by XRD, OM, SEM/EDS for the specimens PEO-treated at room temperature for 5 min in 200DC plus
different AC 50Hz power supplies (140~220V). In addition, micro hardness on the surface and cross section layer
were measured to correlate the evolution of microstructure and resulting mechanical properties. A composite of
sheaflike structural AION-ALOs coating was formed as a result of a reactive process between Al in the alloy itself and
O-N supplied by the electrolyte, which presents high hardness and anti-abrasion behaviors.

Keywords: Electrolytic Plasma Processing, AION, Aluminum Alloy, Electrolyte, Coating
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Transition metal borides and carbides are characterized by high melting points, high mechanical properties and
relatively good oxidation resistance in extreme environments. This family of ceramic materials has come to be known
as Ultra High Temperature Ceramics(UHTCs). Interest in UHTCs has increased significantly in recent years because of
the drive to produce thermal protection systems (TPS) and other components for hypersonic aerospace vehicles.
Among the UHTCs hafnium carbide (HfC) and tantalum carbide (TaC) have the highest melting point (>3900 °C).
But due to the high melting point, densification of HfC and TaC need pressure-assisted sintering procedures at
temperatures higher than 2000 °C.

In this study, sintering techniques used for the densification of HfC and TaC were hot pressing and pressureless
sintering by using MoSi2 as a sintering aid. The microstructure, mechanical properties and oxidation behavior of dense
HfC and TaC materials will be discussed.

Keywords: Oxidation, UHTCs
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Change of Microstructure and Mechanical properties of 17-4PH Stainless Steel as
a function of Atmosphere and Aging temperature
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Formation of TiO, nanofibers in the Porus 3-D Al,Os/TiO, Membrane Using Sponge method
Hyun-Jin Hong, Min-Sung Kim, Byong-Taek Leef

Department of Biomedical Engineering and Materials, School of Medicine, Soonchunhyang University
(Ibt@sch.ac.kr")

TiO, nano fiber was fabricated in the Porous 3-D AL,O3/TiO, Membrane. the porous 3-D AlL,O3/TiO, Membrane as
a substrate was fabricated by sponge method. To fabricate the porous 3-D Al,O; membrane, PU foam was used. By
replica method, Al,O; powder was mixed homogeneously in PEG solution and then applied to the PU foam by dip
coating. After dyring process, substrate showed suitable pore size and surface roughness for fabrication of composite
membrane. Pore size and coating thickness could be controlled depend on dipping steps. Pore size of Porous 3-D
Al,Os substitute was about 190um in diameter. TiO, nano fiber was directly coated using TiO, slurry which contained
titanium tetra isoproxide(TTIP) as TiO, precursor. After dipping of TiO, solution, the TiO, coated Porous 3-D AlOs
substrate was aged in NaOH solution to grow the TiO, nanofibers. During the aging process, many TiO2 whiskers
came out through chemical reaction. Depend on the aging time, the morphology of TiO, whiskers was dramatically
changed. The investigations depending on the aging time of Porous 3-D ALO; were carried out using XRD, SEM
observation and EDS techniques.

Keywords: Sponge method, TiO2 coating, composites, TiO2 whisker, membrane
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Bioactivity, Crystallization and Sintering Behavior of
Ca0-SiO,-P,0s Bioglass-Ceramics with the Addition of ZnO

Im Sang-Hyeok, Na Young-Hoon, Kim Nam-Jin, Ryu Bong-KiT

Division of Materials Science and Engineering, Pusan National University
(bkryu@pusan.ac.krf)

In the bioactive glass-ceramics containing wollastonite and fluorapatite of the CaO-SiO,-P,Os system, different
amounts of ZnO were added and the crystallization behavior, sintering behavior and bioactivity characteristics of the
glass were examined. The nucleation and crystallization behavior of bioactive glass-ceramics samples was determined
by differential thermal analysis (DTA). The formed crystalline phases were identified using X-ray diffraction
investigation. Complete surface analyses were performed utilizing scanning electron microscopy.

It was found that in ZnO containing samples, the sinterability, crystallization and chemical resistance were improved
by increasing of ZnO amount. The glass transition temperatures, crystallization temperatures, and optimum sintering
temperatures decreased as the amount of ZnO increased. The chemical resistance and bioactivity of the glasses were
also examined and explained in correlation with the crystallization and densification.

Keywords: Bioglass-ceramics, sintering, crystallization, densification
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The Effect of Silicon Doped Porous BCP Bone Graft Substitutes on the
Osteoblast Cell Proliferation, Differentiation and their gene expression

In-Seon Byun, Swapan Kumar Sarkar, Young-Hee Kim, Md. Anirban Jyoti, Young-Ki Min,
Hun-Mo Yang, Byong-Taek Lee", Ho-Yeon SongT

Dept. Microbiology, School of Medicine, Soonchunhyang University;
*Dept. Biomedical Engineering and Materials, School of Medicine, Soonchunhyang University
(songmic@sch.ac.krT)

Cationic doping of Silicon(Si) within BCP improves the biocompatibility significantly along with functional activity
response in the physiological environment of the implant site. Granular bone substitute(BS) with cationic doping was
investigated for its effect on the cell proliferation and differentiation. Si was doped during BCP powder synthesis by
ultrasonic energy assisted synthesis method. Porous granular bone substitutes were fabricated by fibrous monolithic
(FM) process. The biocompatibility of the BS was evaluated by in-vitro study. Mg-63 cellular adhesion, spreading and
growth behavior was observed using SEM. Cell differentiation was stimulated with conditioned media(50ug/ml
2-phospho-L-ascorbic acid trisodium salt, 10mM glycerol 2-phosphate disodium salt hydrate) and stained with alizarin
red S. The cellular cytotoxicity result showed that cellular viability was better then pure BCP. The cellular adhesion
and spreading behavior on graft composites were evident by the presence of very active filopodial growth and
microvilli-like projections around the cells. MG-63 cells were also well grown and showed an accelereated
differentiation on Si-doped bone substitute. Also the expression of osteoblast specific gene markers(OP, ON, OPG) as
well as the phenotypic expression of collagen, MMPs, and TIMPs were observed in this study.

Keywords: Silicon-doped bone substitute, Proliferation, Differentiation, MMPs, TIMPs
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Fabrication of chitosan/PCL composites electrospun mats loaded nano HAp powder
and their characterization for bone plate application

Nguyen Thi Phuong, Ho-Yeon Song*, Byong-Taek Lee'

Department of Biomedical Engineering and Materials College of Medicine, Soonchunhyang University;
"Soonchunhyang University
(Ibt@sch.ac.kr")

In this study, hybrid chitosan/PCL nanofibers was fabricated by electrospinning method. Solution of chitosan in
trifluoacetic acid and PCL in trifluroethanol mixed together to get the final electrospinning solution. HAp is loaded on
the chitosan/PCL composite mats by filtration on buchner funnel. The morphology of the composite mats was observed
using scanning electron microscopy (SEM) and the mechanical properties such as compressive, bending strength were
investigated. The quantify of HA was observed using XRD method.

Keywords: Chitosan, Polycaprolactone, Electrospinning, Hydroxyapatite, Bone plate
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Influence of tailored degree of substitution on hyaluronic acid hydrogels properties

Nguyen Thuy Ba Linh, Hun Mo Yang", Young Ki Min", Byong-Taek Lee'

Department of Biomedical Eng. & Mater., School of Medicine, Soonchunhyang University;
*Department of Physiology, School of Medicine, Soonchunhyang University
(Ibt@sch.ac.kr’)

Hyaluronic acid (HyA) concentration and molecular weight have been correlated with the development of certain
pathological conditions and can be used as diagnostic markers for disease. HyA allowed attachment of a wide variety
of cell types and connected a wide variety of growth factors. The properties of HyA hydrogels having a broad range
of methacrylation are presented. Increasing solubility of glycidyl methacrylate (GM) in a co-solvent mixture during the
methacrylation of HyA with GM was shown to produce photopolymerizable HyYAGM conjugates with various degree
of methacrylation. 1H NMR spectroscopy was used to verify the methacrylation reaction on HyA. These novel GMHA
hydrogels are suitable for using in a variety of woundhealing applications.

Keywords: hyaluronic acid; hydrogel; photopolymerization; tissue engineering
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Systhensis lactic-co-glycolic acid nanoparticles loaded Heparin
Quang Bao Trinh, Young-Ki Min", Hun-Mo Yang”, Ho-Yeon Song™, Byong-Taek Lee'

Department of Biomedical Engineering and Materials, College of Medicine, Soonchunhyang University;
*Soonchunhyang University; **University
(lbt@sch.ac.kT)

In this study, the carriers of drug delivery system were fabricated by emulsion method (ultrasonic). The
nanoparticles of carriers system were controled depending on the ultrasonic levels, polymer concentration and time
conditions. SEM morphology shows that the nanoparticles were fabricated successfuly. TEM and determination of
heparin content by toluidine blue method showed that PLGA loaded Heparin with high performance.

Keywords: Drug delivery system, PLGA, Heparin, Ultrasonic
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Preparation and Characterization of Hydroxyapatite Nano rods
Sanosh K P, Seong Jai Cho™f, Min-Cheol Chu’, Taik Nam Kim, Yong Jin Lee

Department of Information and Electronic Materials Engineering, Paichai University;
"Korea Research Institute of Standards & Science
(sjcho@kriss.re.krT)

In the present work, we succeeded to synthesize HA nano rods having a hexagonal crystal structure by a simple
sol-gel method, using cheap chemical precursors calcium nitrate, potassium dihydrogenphosphate and ammonia. The
resulted HA precipitate dried and calcined in air at 700 ‘C. Field emission -Scanning electron microscope and
Transmission electron microscope was used to observe the morphology and the particle size of powder calcined at 700
C. Phase analysis of the dried and calcined powders were performed by powder XRD. Phase pur nano rod of
hydroxyapatie with 80 — 100 nm diameter and 300 -600 length HA by chemical process

Keywords: biomaterial, hydroxyapatite, nano rods, Morpholgy
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Fabrication of Fibrous Chitosan Mats Using Electro-spinning Process and Their Biocompatibility
Thi Hiep Nguyen, In-Seon Byun®, Ho-Yeon Song”, Byong-Taek Lee!

Department of Biomedical Engineering and Materials, College of Medicine, Soonchunhyang University;
*Soonchunhyang University
(Ibt@sch.ac.kr')

Fabrication of fibrous chitosan (CS) mats was investigated using electro-spinning process depending on different
solvents at different concentrations. SEM morphology showed that CS fibrous mats were fabricated successfully by
electrospinning. FT-IR (Fourier transform infrared spectroscopy) showed CS mat had successfully cross-linked. CS
cross-linked fibrous mats were insoluble in water and could be washed perfectly to prevent water soluble bio-toxic
agent. In vitro study, biocompatibility of fibrous mats not only before and after crosslinking mats but also including
a washed mat were tested through MTT and SEM. MTT assay and SEM morphology showed that CS fibrous mat
after washing showed high cell viability and low cytotoxicity compared to CS fibrous mat before washing.

Keywords: Chitosan, cross-linking, electro-spinning, biocompatibility
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Fabrication of PLGA/TCP composite by elecrtospinning process and
evaluation of their mechanical properties

Yanghee Kim, Younghee Kim’, Ho Yeon Song’, Byong Taek Lee'

Dept. of Biomedical Engineering and Materials, School of Medicine, Soonchunhyang University;
*Department of Microbiology, School of Medicine, Soonchunhyang University
(Ibt@sch.ac.kr’)

The electrospinning process is a simple and efficient method to fabricate the nanofibrous mats. In this work,
PLGA/TCP mats were made from poly(D, L-lactide-co-glycolide) (PLGA) and TCP nanopowders using electrospinning
process. PLGA has been widely used for bone tissue regeneration, because it is biodegradable with generally good
biocompatibility. Detailed structural characterization was done by SEM techniques. Fracture strength and elongation
were also evaluated for mechanical properties. The evidence obtained in this work implies the potential for use as a
bone plate.

Keywords: PLGA, TCP, electrospinning
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Fabrication and Characterization of
PolyCaprolactone(PCL) coated Porous BCP scaffold for Drug delivery system
A=A, 2948, Trinh Quang Bao, 3", o4 #’
sAgdn oee o gaad; ‘EAgdn oo e o tay
(Ibt@sch.ac.kr")

Biphasic Calcium Phosphate(BCP) powder was synthesized using microwave hydrothermal process. After that,
porous BCP scaffold was fabricated with the synthesized powder by the replica method using PU foam. After several
times of dip coating and the subsequent oven drying, the coated PU foam was burnt out at 750°C. The resulting
networked porous composites were sintered at 1300°C for 2 hours. Then, XRD analysis was performed to characterize

the BCP scaffold. PolyCaprolactone(PCL) was coated on the BCP scaffold and antibiotic drug was entrapped on the
surface of the scaffold. Microstructure of the porous body was observed by SEM.

Keywords: Microwave hydrothermal process, Biphasic Calcium phosphate(BCP) scaffold, PolyCaprolactone(PCL), Drug
delivery system
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Keywords: Bioreactor, Tissue engineering, Biphasic calcium phosphate, Scaffold, Polycaprolactone, Micro-CT
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One-Dimensional Nano-Assembly of Block Copolymers Tailored
by Chemically Pattemed Surfaces

KAIST

el el 1 Y
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Keywords: block copolymer, nanopattern, one-dimension, nanolithography
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Improvement of Conversion Efficiency for Multi-Crystalline Silicon Solar Cells
Using Post Metallization Annealing

Chang, Hyo Sik', Kim, Yoodin, Kim, Jinho, Hwang, Kwang Taek, Choi, Kyoon

Energy & Semiconductor Center, Korea Institute of Ceramic Engineering and Technology
(hschang@kicet.re.krT)

Post metallization annealing (PMA) of crystalline silicon solar cell was carried out at various conditions of
temperature, pressure, and time for as-fabricated samples. Compared with an as-fabricated sample, post-treatment
annealing in pure hydrogen ambient (100% H,) at 250 °C at 5 atm improved the cell conversion efficiency. It can be
attributed to significantly improved hydrogen-passivation in high concentration hydrogen process. Passivation effects
are observed after annealing and evaluated using minority carrier diffusion length measurements. The results of this
experiment represent a promising guideline for improving the high-efficiency solar cells by introducing an easy and
low cost process of post hydrogenation in optimized condition.

Keywords: Silicon, Solar cell, efficiency, PMA
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Effect of NaxO on desulfurization for flourineless for eco-process
Jin Cheng, %7, @5

Department of Metallurgical Engineering, YONSEI UNIVERSITY
(chemical@yonsei.ac.krT)

Recently, the eco-friendly process has been a matter of primary concerns according to increase of the protection of
environment such as reducing C, F and so on. In steelmaking process, especially desulfurization process, it is general
to use F containing slag, CaO-SiO,-CaF, which is well-known an effective desulfurization system. Desulfurization is
very important to produce special alloys with high strength and corrosion resistance. High S removal ability from
metal to slag, that is, sulfide capacity(Cs-) could be achieved by adding NaO into slags because it has a strong
potential to offer the O2- which acts desulfurization increaser as following reaction; [S]HO*)=(S*)+1/20,.

In order to study sulfide capacity, metal alloys were equilibrated with CaO-SiO,-CaF,-MgOga. slags including
different Na;O contents at 1623~1723K under CO/CO, gas mixtures. Contents of Na,O were generally increased
desulfurization, especially in low CaO/SiO, ratio (basicity) region. And temperature showed a small effect in low
basicity region, but it was getting larger as increasing basicity. Low basicity slag means that additions of CaO
decrease, and operating temperature decreases. Therefore it could be concluded that additions of Na,O lead effective
reduction of CaF, with raising the efficiency of process.

Keywords: Na20, desulfurization, flourineless, eco—process, sulfide capacity, basicity
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A study of optoelecrical properties of ITO thin films
with post deposition electron beam bombardment

Joo-Hyun Chae, Chang-Ho Shin, Cheol-Woo Jeong, Deail Kim'

School of material Science and Engineering, University of Ulsan
(dkim84@mail.ulsan.ac.kr)

Transparent and conducting indium tin oxide (ITO) thin films were prepared on glass substrates by a RF magnetron
sputtering without intentional substrate heating. The RF (13.56MHz) is applied to ITO. The thickness of ITO films
were kept constantly at 100 nm. In order to consider the effect of post deposition electron beam (E-beam)
bombardment on the physical and optoeletrical properties of ITO films at acceleration voltage (grid voltage) ranging
from 300 V to 900 V. The plasma discharge power was 300W, constantly. The temperature was rising above 552 K
at 900 V. Optical transmittance, electrical resistivity, crystallinity, surface morphology and roughness of the films were
analyzed with UV-vis spectrophotometer, hall effect measurement, X-ray diffraction (XRD), scanning electron
microscope (SEM) and atomic force microscope (AFM). The annealed films have a poly-crystalline structure with
(222), (400) and (440) planes at 900 V. And it's resistivity was decreased from 1.42x107 to 6.04x10™ Qcm. The
optical transmittance was increased from 89.10% to 90.21% at 550nm.

Keywords: Indium tin oxide, sputtering, electron beam bombardment, annealing
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Characteristics of TiOx thin film deposited with different sputtering powers
Junjie Xiong, Sungyeon Kim, Jinhyong Lim", Hyun Choi", J. M. Myoung'

Information and Electronic Materials Research Laboratory, Department of Materials Science and Engineering,
Yonsei University; LG Chem, Ltd. / Research Park
(jmmyoung@yonsei.ac.krT)

For a long time, efforts are devoted to researches on self cleaning coatings. TiOy is considered to be the idea choice
for self cleaning coatings due to the high oxidizing power, photoinduced superhydrophilicity, long-term photostability,
high transparency in the visible range, good thermal and chemical stability and non-toxicity. Because of these special
properties, TiOyx coated glass are developed for self-cleaning glasses, anti-fogging glasses, anti-bacteria glasses and
anti-pollution glasses.

Many methods are used for deposition of TiO, films, such as hydrothermal, sol-gel, electron beam, pulse layer
deposition(PLD), atomic layer deposition(ALD), chemical vapor deposition(CVD), evaporation, DC and RF sputtering.
Among these techniques, magnetron sputtering is a very promising method for low temperature deposition and large
area production.

In this research, TiOx thin films were deposited by sputtering. Power influence was mainly investigated. The
thickness and morphologies of TiOx thin films were determined using field emission scanning electron
microscope(FESEM) and atomic force microscope(AFM). The crystalline characteristics of TiOy thin films were
determined using x-ray diffractometer(XRD). Moreover, optical characteristics and superhydrophilic characteristic of
TiOx thin films were determined using UV-vis and UV irradiation using a goniometer for confirm the self-cleaning
applications.

Keywords: titanium oxide, magnetron sputtering, self-cleaning
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Synthesis of Flower-Shaped Ag TiO, Core-Shell Nanoparticles and Their Photocatalytic Properties
Xiao-Feng Wu, Jeong-Mo Yoon, Yeon-Tae yu

Division of Advanced Materials Engineering, Chonbuk National University
(yeontae@chonbuk.ac.krT)

Flower-shaped core-shell Ag@TiO2 nanoparticles have been synthesized by a hydrothermal route. The
morphological and structural features were characterized using transmission electron microscopy (TEM), X-ray powder
diffraction (XRD), and UV-vis spectroscopy, and so on. It was revealed that the flower-shaped TiO2 shells process
anatase-typed crystallinity and well-defined interface continuity within Ag-TiO2 heterointerface. The photocatalytic
properties of the as-prepared nanostructured core-shell Ag@TiO2 nanoparticles were investigated by photo-initiated
oxidation degradation of gaseous acetaldehyde. It has been indicated that the nanostructured core-shell Ag@TiO2
photocatalyst represents high catalytic activities when exposed to UV or visible light irradiation. Finally, the
structure-property relationship of as-synthesized nanostructured core-shell Ag@TiO2 nanoparticles was discussed.

Keywords: nanostructure, core-shell particles, hetero-interface, photocatalysis
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Influence of Various Top Electrodes Metal Reflection Property
on Power Conversion Efficiency for Polymer Photovoltaic Cells

Zhen yi Wang, Su-Hwan Lee, Dal-Ho Kim, Ji-Heon Kim, Tae-Hun Shim, Jea-Gun Park’

Nano-SOI Process Laboratory, Hanyang University
(parkng@hanyang.ac.krT)

In this study, we fabricated the organic photovoltaic (OPV) cells with a poly(3-hexylthiophene-2,5-diyl)
(P3HT):[6,6]-phenyl-Cs; butyric acid methyl ester (PCBM) blended layer and various metal electrodes (Al, Ag, Au, Fe,
and Ti in this study), the power conversion efficiency (PCE) is strongly influenced by the reflectivity of the metal
electrode. This phenomenon is related with the light absorption of the P3HT:PCBM blended layer. In this work, we
report that the light absorption variation of the P3HT:PCBM blended layer is directly affected by the reflectivity of the
metal electrode. We also investigated how the reflection of the metal electrode materials influences the PCE of the
OPV cells. We obtained PCE values of 6.63, 5.87, 1.3, 0.93, and 0.02% of PV cells fabricated with an Al, Ag, Au,
Fe, and Ti electrode, respectively.

*This project was supported by “The National Research Program for Tera-bit-level Non-volatile Memory
Development” sponsored by the Korean Ministry of Knowledge Economy

Keywords: organic solar cell, organic photovoltaic, power conversion efficiency
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Effect of the Cu underayer on the properties of ITO/Cu films
A’ AFA, FFS
Ak s A vk A gk
(dkim84@male.ulsan.ac kr')

Sn doped indium oxide (ITO) single-layer films and ITO/Copper (Cu) bi-layer films were prepared on polycarbonate
substrates by DC and RF magnetron sputtering without intentional substrate heating. In order to consider the influence
of the Cu bottom layer on the optoelectrical properties and microstructure of the films, the thickness of the Cu bottom
layer in the ITO/Cu films was varied from 5 to 20 nm.

Conventional ITO films had constant optical transmittance of 74% and an electrical resistivity of 3.1x10” cm, while
ITO/Cu films had different optoelectrical properties that were influenced by the thickness of the Cu bottom layer. The
lowest electrical resistivity, 5.7x10” cm, was obtained from ITO 80 nm/Cu 20 nm films and the highest optical
transmittance of 72%, was obtained from the ITO 95 nm/Cu 5 nm films. From the figure of merit, it can be concluded
that the most effective Cu thickness in the ITO/Cu films on the optoelectrical properties was 5 nm.

Keywords: ITO, Cu, resistivity, transmittance
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gutoldl FAHE T3 Yi(Al, Ga)sOp:Ce® vhix £t F4A Aze FA 9 54 H7}
2, WEA
QAT e AsA FHE ARSI e F
(dsbae7@changwon.ac.krf)

s

B
-+

Y3(Al, Ga)sOp:Ce™” Wi 2e 100% FAEE S4S 7= 7 83 345 F9] shjold. dAH
o] A= dufo]d FAHEL o] 4359 YAl Ga)sOp:Ce’ TS T4 AT F4 cyclohexane}, H|o]-&4
Al & Al poly(oxyethylene) nonylphenyl ether (Igepal CO-520) 2 T4 ¥ micro emulsion®] §~4F U=l &
A=l = FHoles dRYetsrR gtststel HH A @dE ETS s AHes A H
Thermogravimetry-differential thermal analysis (TG-DTA), X-ray diffraction analysis (XRD), Scanning -electron
microscopy (SEM), Photoluminescence spectra (PL)= ©|-&3lo] 5 H 7} stk

Keywords: Y3(Al, Ga)5012:Ce3+ nanoparticles, Nanopowders, Reverse Micelle Processing

l pP-232 l
SiNWsSF MWCNTS corefshell Y= F2A| 9 el kAR o] & AF
AR, o|dF, AEH

P L PR e
(solar@korea.ac. krT)

AT Hieetoloj= Bl A o] &8 A thE WEA EZI Bl BH Ao R A Hold drH
TAS 7HA AL §S spectral bandwidthe} ¥ o]k WAL WA 3915 ®olgth wdk A E vestoloj= & FH-
T3 HE&S 7HA A ol HEAAR HERS W 9 F 984S ATET) oA FEFTE A 9y & WA
S MMAEE sta de Fukatel dxFe FE H 3= exciton dissociatione 3 ¢ 2 AW} Ast kxS
Sukel = QlEE Fh Hod R4 ses A Z-8) F )

7 YeRHE Hold WA, 7AA A4S ]L]Uﬂ graphite layer’} @2]& WHol| wl single wall
nanotube} double wall nanotube, multl wall nanotube7} 2 4 ok Hie 4=y FAd g YeFHEE
metallic®] Y semiconducting®] ¥ Tk & Aol A= o] 1 ‘)r—LmETHQ} ‘Jr+Q} [o19] v Fx2AE e HYH
Aol &&3tel gt o]y & Y XA E CVDE ol &3t Fde -TF, SEM¥ TEM& ©]-&3fo] #41&
A& ygtolo] T FAE ML U =F EE Raman spectroscopys ©|83le] I F2E 'Hrﬁé}?\i‘:} %‘3]
Z Yofoloje] & BTWAF JHE Y FH O Fito] Aot Fo] HEEE B AlWoe] & ¥k ol H
AL Ao FEoZA AZE BFHA AN AT 7157F & Ao}

Keywords: silicon nanowire, carbon nanotube, solar cell
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q P-233)

CO, FFol=do]E9] Film¥ AAAR AFol I3 A+
A%H, o AF, oA, ARE, WA, o|FF, FY=
Badieta A gyetd; Ty E HHJ Fd7lEA AR
(yangdo@pusan.ac.kr )

AT exkste] Fad 9909 €O, 7hs AR AR B A7 $99 5 vk 53 slol o E P49
25 o]&% CO, &l B 3o i A HTel] #be] waE i glrk stol=glolE Pl glo] AA4
g AT #HF AT €O, Fel=HolE F wWAUF el T3 VxARE AFTY Ao AmEh
B oo A= 274.1K9] A& ZolA] R wHl whS )2 o] 23t9] 1.4MPacl A 3.0MPaCE ¢t AL
v E A CO, dho] =4 ]E§ FAAAY. Ao F38d 71AQ 2L CO; (99.999%)°1th. 28 #A=LS F3)
&) 7 (Nikon, SMZ 1000)°l] &Z# CCD7}¥ 2 ARTCAM-150P 1 )el| ¢] 5} Hoﬁ At} stol=eo]E 94 3
&2 ¥4< cepFivlE R &dstar Az whE 2k} oo WalE 7] %3} 6‘“3” *17* *é’é* S5, 38
Es BASA Aol A8H = gEdl uebA stol=dolE AP Eor AL A vg Z Aol E B
ol & At

Keywords: 7}2~ sleo]=d| o] E, CO2, Film Growth

q P-234)

Passivation Qualities of ALD AI203 Thin Film via Surface preparation
for Crystalline Silicon Solar Cells
A9=E, 4L, gAF, FHTF, ofF4, A5E
o shar A4 sk
(solar@korea.ac.krT)

A FHA ] 528 FFS gk w2 dsto T AXA A o]F X passivation =& 5 Atomic
Layer Deposition (ALD)E o]-&3}o] S35 A1203 ¥hatof gk dAlo] 57 Ut B A= A 4
olm o] ®H AEjo] upE Al203 ¥HFe] passivation E ol tafA] A3 o) élﬂ{" 71 £ Aejol] uhE
passivation & I-& H]ﬂo}-7] skl A o] X}ﬂ/‘é & /&5‘}“—'}% 7% A Al stekAQl g
oﬂx—]o] H]—HJ o7 /Hz]—/\] /\lﬂ:f /\}gj_uLO A 1\]7] 1\] S Lu] o]_ HF ‘qg]e =3 }\].Q,m-% A A3 7]
How o] AYe dsIGith AlR03 W ADL W ow —540}‘21#‘3%, TZ F N2 E97161A
annealingd} 31 tF.  Annealing & 7+ A&9] passivation qualityE B u3}7] $13}4]  Quasi-Steady-State Photo
ConductanceE AF8-3}% minority carrier lifetimes Z7d3}Th Capacitance-Voltage measurement, Transmission
Electron Microscopy, X-ray Photo-electron microscopy, EllipsometryE AF83}o] Aol 7|3 3w AHo] we

AI203 Hhebel] oigh A)S zasielch # ATE Fshel ¥W e wE ALDE FEE A1203 uhehe
passivation A5 =&t I YAS Ao T wpE Agd A gAY ag HIE s

ik,

Keywords: Atomic layer deposition, passivation, Al203, solar cell
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q P-235 )
Sol-gel A5 o]&3 vx B A AsAY Az g zA 9875 vldAR &8
Lo, Jad, $A4d, FAy"

Qsfe st Alehe) g esh; sl sa Al 3oy

(cmwhang@inha.ac.krT)
A3 A BEAAR A 7HE A4S B e GRS HEAAE A 7] vl djE o] Atgew
el 7] Al toagBee B dgedAs 7] A4 dedS oA dal

o2

Hl
AR A starzr sho) =3k of g 7hR] A AFE 2] dafjde] ARAS Y AA, =2 ol A
258 2 988 HFAAE AFstas} s} Sol-gel 3742 F30 SiO; clusters LA LA A E Y &
FAA Y= 53 A o dajdR A Z3H7] A3l poly ethylene oxideE A LEAF 7| E FZ fL2=2 i
LiI¢} LE redox source® ©]-&3}% T} SiO; cluster®] F &S dolr 7] H3l, SiO; precursore] T, YAk 771,
PEO®}S] & W& WA AL, Alxd U 5 A Malde] A3 732 2 vATFx, 944 kdAde Hrhsk &
A AEZHe vFHA ] gt FHG 5AFS HUF Sk

Keywords: Wi=33 A Hajd, 74 ds57h-g el A, SiO2 cluster

2

48 289 HGAA(DSSO)Y TioE F7 Hstell we 54 A7
AAR, A, DAL

FAdTE A gaFde] F33; ARG T AL 5T

(jykim@hoseo.eduf)

At A &2 s AR vgEe] o] dar Abgel whE 4 e @I AT s EAlE H
of thAl oA ] Aol AlEs] &t ¥al ol e, 2 Foll 3 o] kg g A 9 o]goltt

B AU AE o] &3] A% HFdA FTollA A8 #5d HEdA= F A7) 9% x5 7Y A
RS aekA] oL, B B Aol Hls) A7ER1 TiOE AFESEY] wiEel BlaA Alx Grhb vta Alx e
o] Ztekete] AbAl] BiFHA e F2 R Ha dn 98 e HEAAE v Tio, A5 5, 3 7S
g 97, dsidz FAue] vk adAM day dade] S8Rt okye Tio, A= 59 54 3 98 3
3 HFAA Bl 2 dFS PHh

EAFdME 98 AP HEAAY TIOT o 7 2 A ko] WE TioF o SA4Mstel RS ©

) =

3 o
§3 HFAAE DEAS Wel &
=

A e AAE 2ol HE gk} TiO,+= SolaronixAte] D20/SPE AF&3F 11 F7
= 30um, 55/m, 85um, 110um & W3S F 11 w3 344 &5 E 3507C, 450C, 550CE W3S F} Tio, =9
T32% 54 W3l XRD, SEMS 0] 8381901, A 7|4 542 4-point probeE ©] 83} FALEIGITE o] F A FH]
H TiOy% =7 lodolyte AN-50 7134, Ruthenium 535-bisTBA B HE AF&35te] Azst A8 753 SR

[e)
o] &< Solar simulator® =48] TiO, =9 T2 A7|d EAe] #AS AT

Keywords: TiO2, solar cell, dye-sensitized solar cell
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q P-237)
Aupoldl FAo| 97 Y,Si0s : Ce*, T FFAzY T U 54

(dsbae7@changwon.ac. kr' )

2,
>
rlr

Y5SiOs ¢ Ce™', Tb™ thie JAbE 100% FAEES 7= 8¢ FFAR F9 shtelth o] A
ulo] Al FAS o] &3] Y,S8i0s : Ce ¥, TO Ui 2S A9t 54 cyclohexaned}, Hl o] &4 A
poly(oxyethylene) nonylphenyl ether (Igepal CO-520) & 4% micro emulsion®] =4 == m|ele] &
© wHo2E dRYoleR Fkststel A AA @S 9" BEe st AAHS
Thermogravimetry-differential thermal analysis (TG-DTA), X-ray diffraction analysis (XRD), Scanning -electron
microscopy (SEM), Photoluminescence spectra (PL)= ©|-&3lo] 537} stk

ol, —
iﬁf—;;j:
o
25
4 %0, 24 1@

X
£

Keywords: Y2SiO5 : Ce3+, Tb3+u =i, <julo] Al &34

q P-238 )

(khcho@rist.re.krT)

Fe-3%Si A71738-2 AF5F tfejoll A 53 Ax7] S48 Holu 153 gl dEo] Frfsta 4

ol W A b 16l A Ak SN A6 el & el 8ol Tl g
A& zale] Aol a7Hm vk A, 2 AAE 540 hEA 249 65%Si A7) 4ol 483} o]
ot} 71E usi 4717 S sen iy Sl @ye g slel e 244 ale

—J—Tvq' AHEE A A olty, wehA E Aol M= ARAECHA AHES S
=371 $18ke] 3%si A

us)
2
),

OFO

b 2 Fraste] EtdA S PO EM Fe-Al-Si FadS
*ék] 7131 Fe-Al-Sigt=9] x/4¥3} Bl i%—%+ T APzl wel dEo] o S vA= Ao i)
Aot B4, HES FHaLo. ) AER AFEAFE v&) 20% 4% FdE Ao} A&
T 1AM U o FF AEE fAUA AELUEE A7) 9 FE5A7E Dasita wuE
=3

Keywords: electrical steel, core loss, magnetic flux density, Al dip coating
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AT AT G4 A AT
(ckrhee@kaeri.re.krf)

A dux a8 AHeY 71E FAYD A2 dug g8 A
gk AF7F Wol o] FojX 1 . & % I3

Elu] =70, Al 54 7] 2 LPSA A& o] &3}
& AFEE A/71E AN Za e gl HE3)
W Z0A 3 FAo] wmZoll A EALEE &9

Axte] iz Aato] 71sdty, 53 A4z A E WA o 5 e & F
7] 2 JEREE Zhe e fA 9 AzE 96 I3 L

2 YefAE Azt 1 Ay U350t
Uwgate] A7) 9 QEFE7E S7bskE Jlo] TEM & 2
7} A& 4= Aetx Ao djgle] Frbeta At wheg dAHAE

[

N
o
et

x|
J

il

Keywords: Ag, A7]4dZd L= R3], nanofluid

q P-240 )

AZZ FAA AFAAE AT =A4HE Six & HY A=z Y EAAT
8%, EAY, o174

BT 2 7] £ 74
g clee@kier.re.krT)

=L
L

Al
o

A A B 2188 A FAFA wheks A Ek7] 9180 Silicon Carbide M2 A H| o whe} p-&
A2 ol (100)eF A= 71 ol 23S th RF sputterS AF8-314], Si target®} C targets s Aol =3 E
[¢]

[ do ™

st o, ZbZEo] targetdl]l 917}E= RF PowersS FAsle] ZAS A|olsllth. ZAH]+= AES (Auger Electro
Spectroscopy) = 543 Si, C YA2FE AZFslato] A&ttt 24U E 543 43, Si PowerE 200Wol 1174
3al, C Powers OWOlA 400W7h=A] WA o, Sij,Cy BHEtelA] 241 x& 0 ~ 043 o] A TH 2H2He] SiLCx
WS 1000 Col A 4] E3F dA £971dA EXEE AAleGit o] wahg un g FRHAdAn S F8
SiinCy B o] AelE FAAe] 2~10nme] AV|E FAEHASFS #HEFF F 9k EF, UV-VIS-NIR
spectroscopy, FTIR, XRD && AH&3to] Sii.Cx B Ul Ag& 2o E4& glsisin

Keywords: 2] Fh4, de] 7hufo] =, RF&3E, B ¢~
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q P-241)
FEFA Tl A7 Y:ALOREL" YAt ¥4 U EA4% 7}
AAF, AgH, 54

ALle)sta deAlsa $Ey

(dsbae7@changwon.ac.krf)

(AI(NO;3);*9H,0), yttrium nitrate hexahydrate (Y(NO;);*6H,0), europium nitrate (Eu(NOs);*6H,0)E AF&-3F3A T ©]
AF A, YAl EH S 3:5 U &2 A3 AL, Y;ALO:Euw’ o] EH]E2 100:1 oA 100:57F< 2] HY = A
3tk Y;ALOnEw U= A= 150C ol 4210C Mo 222 6A17F 5ot Fd g ste] At of7)g ~9
ES Ty wlsol AR % vg 2 FA o] glon, o] AL Eulto] 4fo 45d olU A= =] Moo 9
& A7} Agach Eutt 9 0% Ato] Al olaf ol Asd MER o 7]® 54-L Eut'elsd ol U X F9 o] AR AT}

o Q&S v Hh FAHE VA0 EwT U E e Xoray diffractometer (XRD), transmission electron microscopy
(TEM), Fourier transform infrared spectroscopy (FTIR), Photoluminescence spectra (PL)°ll ]3] 5437} = it}

Y3ALO:Ee’ Ui Ates o 2x9) ote sl A FEFAAS Ea T AT A1 2FS aluminum nitrate

Keywords: hydrothermal process, nanoparticle, Y3A15012:Eu3+

¢ P-242 )
FEFAEol A% BaMgALOxES" =i d Az o 54
A4, W54

Aol eta el e 353}
(dsbae7@changwon.ac.krf)

e APZAGEFTEECE AZIT BaMmpAlOxEr" UxEEel F9ASE  AINO:)*9H,0(98%),
Ba(NO3),*6H:0(99%), Mg(NO3)2:6H,0(98%), 2 Eu(NO;3)s*6H0 (99.9%)5 AH&-3te] §Adslsltth 150C-210C H
Al A 6417 WA A BaMgAlOse: B’ Ui B8-S 3528130t} 355 Ui B2 B’ 7} 4f ol U A =910
Al 5d olUAEA R Heolg dor)7] wiitel of7] A ER Aart Wi vinnels 3 5 vje] FEg ol
UEbd T Bu’ ¢k 0% Abe] 4f - 5d olU A Wi=e) 7] 9L Eu'e] 5d lUA =S e AR adE m Ao,
G BaMgALOwEY" Wi 2e  XRD(X-ray diffractometer), TEM(transmission electron microscopy),
FTIR(Fourier transform infrared spectroscopy), % PL(Photoluminescence spectra) 233} T},

Keywords: 4~ 374, BaMg2A114024:Eu3+
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q P-243 )
7] BpAbH o 93 Al YA Az Y Fyw x| wE g
&4, o3, o|H3], £F5T
of Al of) gk s

g moon@yonsei.ac.krT)

o

Soolut EFARRE Ftell A= 25 A7) el o) Au wolgznE FF
A ow Aidshs vlEelth A7) WAMEE A71ES Artete] Yieds dEH e
EH“*OE Az g Qlo] vde S8 TheAe EAskal Uvhaba ol Hk 540l g Aldy
SDC(Sm0.2Ce0.801.9) Y=A-& A|2}317] 93] Dimethyl formamide(DMF)< -&-1ll, Poly-vinyl pyrrolidone (PVP)<
cross-linker® 3}3l, Samarium nitrate hexahydrate®} Cerium nitrate hexahydrateS raw material(Sm : Ce = 20 : 80
wt%) 2 3lo] A& A 23FF ) 15kve] A, 1kVieme] A71FS FAsHH £ ¥F £EE 0.lml/hrE 3L
Aata A7PAE S A o Zev Y S 300ColA 44)2F AA 2l st PVPE BX3taL, o] F 600C
o4 4x17t Bk shaalel Aolzl APy G g A3Aew Azagid. gole] W whe o) v
T 9 e AskE Bas] 8 Arkshs Fevie] BAw 189 ol shvl taedle] 47 9 o)
WaE B, FAAAAN AL Bal A2 e goloz AR Aoty thnde] vA Fx 2 FuE
#asta gole] gEste] wAo s nshelnh

Keywords: SDC, electrospun, nanofiber
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24874 FA4 B Az Y 54
du)s], o)Ay, FA™, ojef 2
Mgl e A 83t 104"4“‘15} Al A -3+
(thang@snut.ac.kr )

Al g AFdstE A AN OR TS A AU AL, A Y AS daew o
3 Ut} ool geopolymeri= & X}iﬂe AHEE BRRIHE RtEE FHLASHA AFE & F s WHo R A A,
BAAACE gAl A Zopl AdE 4 AL, A veld e 2R AES dAd8 U g e 8 o
& ofoldlom uFIZEA7L Qv 53] Ad BEE T dAelA ’\}%51L AFES] Al x= AT 2dste] F
2 A1l Co2E EF LA 7L geopolymers= @A AW A|MER T 923 =22 5EA4S Ad 31873 A
5 AR 1 EA &8 wrors oolr gt}

g Ao A AFH S HEUE 750CoAl A 6A1ZE 34238l meta-kaolins A| 23 § NaOHF €, A E
H, o TE T8k geopolymer Al S AZFeldrh. EF Awhs] 5l umEY o] iste] BAI YHoR
g eto] geopolymer WHg-3 HESIIE Albd A2 A A0 A 220 ©E F57 =, XRD, SEM &

o8 E49 gragit)
B AT B3¥ 87714 A8 A9 AYen FaE dFAR.

R

d

¢

Keywords: Geopolymer, meta-kaolin, 31$-7 2] &
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q P-245)
Atomic Layer Deposition 22 Al=% e kA =& Al203 Passivation= <)
a7 54 ° B4
HAge AAE, AF, T, ol FEA, AFY
el gt Al 4 A F St
(solar@korea.ac.krT)

r_&

H A HFdAE AA gkl A FAlA vk A2 sFdA e Ao A2 FAE A=
A Ay AR | o] A4A Q1 Zxdo] HAT ofol] what A2 EW Y] passivation® U F &
SHAl AR 1L %EP. A2 HFHdA 9 passivation?te] T FFHA AROIE UHE ZkgE EREIRE Y
negative fixed chargeE 7FA]3L @13l charge®] o] T 2H3}9he] density U} =0} p-type HEl9] A £9
passivation®} .2 o]-8-o] T %3 v} & Ao A= atomic layer deposition S Z AI2039HS A& 9o T&
sle] dAgo] mE 1 5EAS vty BYFHAAE AL T AR039S rapid thermal annealingS: 53] A2

2 EH7ollA A e & AIE capacitance-voltageE T3 S4slo] v, Bl ellipsomety NS B
3l FtA 54S vlasielty e dAe] 29 wste] ukE Al203Wl el chargeoll ®St7F Atk AS ¥t
St o] 3t charge®] W3l ElFHA Y] passivationo] FFES F=A #AESH7] 9181 Quasi- steady state
photoconductaceEs F 3l lifetimee] W3S -z ) olejst AFAAZRE A Q7|9 228 HH3)
slo] Bl A passivation 58S F7HAZ AU

Keywords: back surface passivation, Al203, solar cell

q P-246 )
Dye-Sensitized Solar Cells based on TiO, Nanoparticle/Nanotube Composites
by Hydrothermal Methode.
g4, ARG, 23447, d5d, T3 AL, F=2F, g7
24171E4, detdsta; "agdrE; Tl
(cyklmls@kicet.re.kr*)

leFgo] AAJo] JALEH FSRH(photon)= WA AT Aol o3|
FHE S AAE Tioe] ARth= Bylvh Tio, dkthel 91 al
7 A7l dAE dEstaL, dUAE AEd v W o UAE 7L o] A ST AR
T TiOd AR At g W oUAFEZE Ho| Tiodl dgst Az v A OHX]Q“’"OE—‘?—H AAE
T ol Ao AR SolrhA "k o) ul AEE = A8 A2 iodide/triodide o= ks gkl ofs) A
o2 RE AAE wol R HAesls 98-S F3ete] thA| AA7F F5E s AEAI 2 E o] 835}
EEANUAE A7lUAR AZAr7]= wAYUSTS 7HA L ok

kA Tio, A2 dRE 7Hee Bol ﬁ*om stol A A=) 7} 2Ha v EHE Ao 2o ExJo] @
TFEHAA, AAAEE &0l 0}7] AaA = vmgare] ddo] & o] Fojxjo} 3f= %i fHAl 54
Qg o] & adsty] flEiA 2 ATl A= Tio, HieiAbE FEddE e R deklar, Bk v qiate]
AAGE F=7 871 AsiA Tio, ‘/Pf—%ﬁg Fdste] Yi=datel 23ete 3ol ofste] 9 47]' A4S T
Al718 & A7E Y353l

L= 22 Titanium iso-propoxide® & &Ed & dto] 7hpia] A4S 74 FAFES T8l A= A
AR »)\04 o, o] wW Y§A+e] A7]E 15~20nmo]™ XRD A A3} o} UbERA]l A4l A& el;
FH AEZRMoRE A YeiEES 15M NaOHol| Yo d3Hd A7l Al &ste] o] 4 um, ¥ ~10 nm
o] Y= EH% FE T AJT et e fH e B3 E 2t )‘la YUY o R 10~15um9] at
S FAsilon, d5E N719, FUdFo2E P, HaAldE2E 1713 & AMESIL s
A (size:0.25cm) S A%+ &FITE ©]= 1 Sun AMI.5 (IOOmW/cm) solar 31mulatorE

Keywords: % 2.7+ Bl k37, Tio2, 4= ¥4
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q P-247 )

Grinding of Crystalline Graphite by Low Expansion Process of GIC
2 29 454, 3397 A%
FFAAADATY FEALATEE, "Far]EAFgHEed D5 33eha)
(bgkim@kigam.re.kr)

Graphite nanometer particles are typically prepared in liquids by vibration ball mills. However, it is known that the
wet process takes long periods of grinding time like 24 hours or more and requires a series of subsequent high energy
operations such as de-watering, drying, regrinding and classification. On the other hand, there would be numerous
advantages if fine grinding could be done effectively in dry atmosphere. However, since crystalline graphite has a
layered structure giving a high lubrication property, its dry grinding, especially when obtaining nanometer particles, is
extremely difficult. The shape of the graphite particles is also important for its utilization since particles with flaky
shape can maintain relatively high electrical and thermal conductance as well as lubrication ability. Therefore, it would
be necessary to reduce the size of graphite particles into fines with flaky shape while grinding proceeds. Also, some
studies on the fabrication of sub-micron-sized graphite particle powders were performed under various degrees of low
atmospheric pressure using an attrition mill. These attempts to reduce the size of natural crystalline graphite to
nano-scale thickness via a method that uses an attrition mill have not been effective. The objective of this research
described in this paper was to investigate the size reduction and the exfoliation model of a platelet-like natural
crystalline graphite with low expansion via the attrition mill system. The size reduction efficiency of the low-level
expanded graphite according to the grinding time revealed a stairway-type decreasing pattern. This is believed to have
been because the size reduction process involves repeated expansion and exfoliation of the units of clusters and/or
stacks. A new size reduction model with respect to such phenomenon was suggested. Nano-platelet-type graphite
powder with an average particle size of 3 pm and a thickness of 20-50 nanometers was fabricated.

Keywords: 17354, ¢S54, &4, SASHEFE

4 P-248 )
stV EE 23S o] &3 ITONINTO AF+2 544 A=t £4 A+
A, ARE, AFD, AAS, ¢, AL

4t A st e et sa A i T
(dkim84@mail.ulsan.ac.kr)
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Indium tin oxide(ITO)= H#HE t]xEd o] FX|o] FHAFOR AL H A E Au2ZH L 7 Fih&
O 2 80% ©1h ¥ e A7 AZ(1x107 Qem ©]dh) 54& SAlOl A oA e o €
2o FEAFoR AREE AL gtk 53], OLED FAdl|A] F=Fo 2 AMEH7] 98] ITO 152 FHdE 54
B ool Hekd gHAHY| 7 e ET

ole] E AFoM= vl ERE AFHE® HE ]85} Poly-carbonate 7]l ITO(50nm) /Ni(5nm) / ITO
@5nm)o] T2 E Z2te FUASS A ¢ A4 544 W ol xHAAY] 54 TS Hlu B4
e

ITO ¥ vretl 4 $-9} ITO(50nm)/Ni(5nm)ITO45nm) ¥HeS mlmaj B =423k dbuto] 7pa] 4 Fx}fo]
90% oA 76% 7FA ZABP oY AVAEEE 1/22x10° Qem oA 1/3.3x10* Qem 7HA] ZHAA AT
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Effective hydrogen detachment using low pressure condition

for improving surface texturing of silicon solar cells

daled, AHE, AL, oA, A
aefefsta A4 A F-sh
(solar@korea.ac.krT)

< 240 U eSS B8 dEHRE FVMA 289 P Tose
dA7g Al do)He] "Xy o= KOHY 22 &g S &=
Aok (118 oA A4S Alg FomA g Bt
. dAHo g AR E FAVAREY o= vEw 239

AA7] A8 et Bl @ 4 A AEs el 2o e 2WHs 4y 2H 542
FAF M 2F dn) 74 (Scanning electron microscopy)@} w34 B =7 (UV-VIS spectrophotometer)@ 3 715 1T},

Keywords: silicon solar cells, texturing, hydrogen detachment, screen effect
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Hot water oxidation= o]-&3F AZ|Z 39%F9 E£4E 55 23
ulgm wA e 38wl AYE o|FA, AEE

P L PR e
(solar@korea.ac.krT)

B Ao A= hot water oxidationHWO)S ©]€3le] HAF £ ¥ E4ES w28 24850, Ity
o2 Py YA Az FAHAA U(phosphorus) EAFS F3 ol Ml E (emitter) S FATT) LsER Q =3
H A2 FHol A Auger A} A 3H(Auger recombination)S % Al(carrier)2] FHS Eolt T8 Wlolt). 801
2 fFA THF Q) B3 @ o)A E Y A2 AsthSio2)s AFAF T A2 Absibe] Aol =
5 Zh(wetting angle) 545 &3l €<la3th BOES S S8 A% Hul Asha& AAS & 1Wo WA
s SAst] %W &3 FEE AAFSISITE BOE ol A ®E HHESE ol v HWO 34 ol #H4g&
WSk o7t B BeE v W Hole I 5 JSTh

Keywords: hot water oxidation, doping concentration, phosphorus, diffusion, emitter, solar cells
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Understanding of the Electrodes in Solid Oxide Fuel Cells Using 2-Dimensional Image Analysis
WEE, 333
Sl
(jhwangOOO@empal.comT)

Solid oxide fuel cells (SOFCs) have been gaining widespread attention, due to pollution-free energy resources in
replacement for the current fossil-based petroleum system. The electrochemical performance of SOFCs is crucially
dependent on the porous microstructure in electrodes, i.e., both cathodes and anodes. The current work aims to
characterizing of both cathode and anode layers in YSZ-based solid oxide fuel cells in terms of microstructural factors.
The microstructural interpretation is performed using image analysis, which involves a Electron Microscopy for
capturing digital images and an commercially available image-processing software for statistical analysis. The detailed
microstructural characterization includes the size, distribution, and contiguity of the corresponding constituents. Hence,
in this work, we employ the image analysis microstructural information based on 2-dimensional images in the
constituent phases in order to describe the electrodes in 3-dimensional aspects. The image processing approach will be
connected with the corresponding unit cell configuration in solid oxide fuel cells. The synergetic approach will be
discussed towards the optimization of solid oxide fuel cells.

Keywords: SOFCs, image analysis, microstructure

e AT F4E BFY FFUF HEEAIE eI TA B A zo] BE AT
Ao, kA, AR, ol FH”, AI="

gofdista AlaAgatah geFistn AaAgEy; Tda A Ed T A4
(ydkiml@hanyang.ac.krT)
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bl

F2E YB3 A 719ke] vl B A Ze #ek B Oﬂ:rLﬂ gbs] o=
) L 2 ¥W7 3}l Raman ¥4 (surface enhanced raman scattering), Z vl 4|, 38 2 A
=3 MM T3 2 bge S8 Theete] & FEE B ok dAZA e g5U=gAEe] FAE

AZxHE AA A7) ZHH (self-assembly), —‘?—ﬁOH E:(electroless plating), S/gA7|ZHH

t:lJ

(Layer-by-Layer assembly method), 22| 1 E-beam ]Z4~ 123 (E-beam lithography) 5= <& & 4 9\)\‘:}. 2 AT
Ot eheq A7t HaE Bg g SRl stol B abol = b Al o) Alxe] Bt A2 WE S Ak
03\:]— o/q Ol_’_u]w o]_o]l:i}\].o] \:]_—1—)\-1 7].1-]—0 J]—O] "L—ﬂ/ﬂ&] —,—U]*r 7] ] %_ ﬂ RV 7‘;_3 /\E]}\]?:]'

S =A JEEOH vt ARz o7t FAE AFuF so|=FAlo|= V| ¥E AX3IGITE o] EA AxH vFA Y]
e 2y Al AL Ao AX st FA E BAAT O ZA insituB U =PRI BAE GFEAF Slol=
EAlol= YB3 7]Ee e 4 gk 2 AT E 6%?4 AzE 2YU=gArt Bk GFuE shol=
Zabol= G BghA 7] 3 FALAAAN A(SEM) © XA EFH(XRD)S E5to] At ARAS AAE
Slom 2ol 7FAFA FF = (UV-vis spectroscopy)E E35t] FEELS 45T

Keywords: Nanocomposite substrate, Silver nanoparticle, Polyol process, Alkali surface modification, In-situ dispersion
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AR AYE B FAAY ohE pAdAE B4
G2 AT, ARE AAS A=t

Al shaL A Rk 2oy
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A FAT AN olar QL& Silicon Nitride(SiN)o] M4 & 1M S Btz Fapgo] Ha A2
Hab g o 2 ZbzE 243 ZFHES 71 Silicon Dioxide(Si02), Titanium Dioxide(TiO2)99HS 5% multi

211
A are] AmS vlasty] 9she] A FAF A A 2A0]i= Plasma Enhanced Chemical Vapor Deposition(PECVD)

4319 SiNS T&eklth wre] W AAVE SAHEY] $8te] AFME AFEslSla, tAlg 55 vt
oo A gAA 44 FHES SAE7] Y8 FE-SEM¥ ellipsometerS 2+7b o] &-3k3ith. 12]al SiNa}
)&} 3 Multi layer?] WHAPEA|Ere] A5 Z743517] 93te] UV-VisibleS ©]&3lo] whAl&3} F38&8& 543}
Atk Sio2¢} Tio29] thE whuto 2 o] ol WAPYA ek FIA G A GG A 1%H =] REAMEY A 96%
ool FHE&S HE ¥ oty SiNglH] FEo] 15%01d I = At) XNk PECVDE TaHH SiNg-2}of
H 3] 4] Siz} ARC Alole] ZAglo] Atd oz ol effective lifetime®] A Al Bt} &3 Si029} Tio29] tlA}
& o7t FAstal, Fas AE Q] AU 23S Y 5 A JE 9 U AR E BE=y 7
g Aoz AztHr).

Keywords: silicon solar cells, antireflection coating, multi-layer
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(cmwhang@inha.ac.krT)

PerovskiteZl] 4F8}&-S ©]-8-3F Ton Transport Membrane (ITM)2 31-29] AFAFIAE F-A8|FH AAarEs o
22 FHA7I7] el 90~95%°]/de] 4t ABEE JHXE Aol vk 1y o] g ITMS &2 At
A vl oA ow v AAAFERETE G o R A A Ik AT EE membrane®] FAE &
ologx Z7F A1 ¢ A=, UF A oA ¥ membrane®] &) EAJo] ke Ad3}sly] o] Hu
JBER B AFqAE B84 ST ALPdEE, AAFIE BRFE Fol7] g whHoeR FUd A9

support?] o membrane filmS FH LA} St} 7]E] 2 o|2AELESY AAATEE 7R = TF oA}
A=A 2FEEQD perovskite Al E 2] LaStMnOsol €4, 3184 Qb4 A] S 13 Mn-siteS Fe, Co, NiZ XA o
A%E T A (Lay,Sry)(Mno gsFe 0sC00.05Nioos)0ss (LSMFCN) powderE 3143 3}7] 913814 polymeric precursor
Q1 pechini method= #7333t 34 ¥ powderE o] 83 Tha/d <] support® A| =35 LSMFCNS Z¥ sl 4t
Z:42] membranes A Z3FGI T LSMFCNS] 284S £11317] 93te] XRDE S48t 28] 1WA +
AE #2317 Y3l SEME o] 8313tk e membraned] AAFAEE H7Ts7] et AV AEE) gas
chromatography S &-&-3} 31t}

Keywords: perovskite, ion transport membrane, pechini method
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KOH 4934 ez Al23 Titanate NanoTube?] Lithium A3 &4 A

84, AEST AL

grefesta AlaA gt FAdAA s AdTA
(dwshin@hanyang.ac.krT)

Efolehilo]E Lhefint: T2H Sol4ga 2 wERA, 4714 15k gdo] Sol g oz els) ol L

FAAR, 98 ed UGAA, E0) 5o e S8Rl ATE glrh ¥ AT el
e o Qe 240 WekE Basglon, 7 AZe] FUAAY
3

oft £

o >

5 A
9] 7bsA S 1 FE ST HPPLTS o] £3Fo] Al %3k Rutile TiO,S 27|52 & KOHE

2]

ol

= &l FEdEA

o A 120°C 24413t A 8T ElolBlo] E Ui B Al AHAIH T A S deElste] 2 ol bEet
d K] o] v AR o MES Azl on, 2 MES 27 400-900°Col A 2A17F A A E]ste] A2
o} 279 WzlE HEsh FAE BLES XRD, TGA, FE-SEM, TEMO. 2 #4351t} ek Aozl vhaksh
MEo BE Asd H7HE 98 171384 54997 Coin-type CellS AHE-3Fol o™, A=k A(Cell)o] 7
713}8+4 E-AJ(Charge / Discharge cycling, capacity)< battery cycler system= ©]-&3}] 1.0V~3.0Vd Holl A =743}
ot}

oA T

Acknowledgement: ¥ 1= the Seoul Research & Business Development Program 3}A]2] x| 98 o} 43 5| ¢)
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Abnel dme] EVAE TAll 7 AFol It AEetE B E nAMSE AsdAe] A2
HOCV)Z M3 2] @ el ts] nEsiglch By nASHE d5dA s dsa7 F7)=e] 74
7} Agel Abaol dis) AdeiAel Fu) &8 vefdio] ofo] wE HRARl A Y Apolol] ofs) gt
o|EHoR F AT g Aewr) o] gAY Ay, FAY A5 AA 9 FYUS Nerest volatge”} OCVE 2
Hojok 3tA W AAZE OCV7) o] Z3kr ) , Ni-YSZ | YSZ | LSM-YSZ A A% F7]5<l ocv &

al

Aol #EET. o]= YA A=) F7]4 1 Abs) - ghelo] =] HE WA 7]7] wZolg} oo,
AP oR sl wHAQl itk e EE AAtety] g8 dvbdd HE A Jeo] A5 AAE A=t
Ay B4 st A YA A5 =ow 3 7AE TEFH AL B9 W& ocvel WstE #Eeta A EF
L2 AR €F g Adow AAE YSZ(8 mol% Y203, Zr02) pelletS 1,500 Col A 10413F A4 81
Ao Aafd 7)ol Ni-YSZ(Ni:YSZ=55:45wt%) A=& ~IAZAY o7 ARt 1,200Col A 1A]7F 22438}
AZ=S I3 5, LSM(La0.8Sr0.2Mn02)-YSZ =S =T UZ AT F, 1,100CTolA 1417 2A 3+
A geleo] AXE A28 TE Au paste®} wireE Current collector= AF8310] AT Fo &= wEh, Al &
EVNIAE, IV FHdE FVIE THFH ocveE #EE, oF B AdadEEE AXSIaL, Gas
Chromatography 215 &3 Hd 7]A 243 Ni 59 wste] ojs) azatgict.
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Glycothermal ¥4 ol €3 Mn doped Zn,SiO; Y= =e] &4 U EA4H 7}

ol g3, w54
At YAl FE
(dsbae7@changwon.ac.krf)

Mn doped Zn,Si0s Ui PAHE =2 259 48 231 A] Glycothermal 34 S F3 A=A AlSF
zinc nitrate (Zn(NOs)26H,0), mangan nitrae hexahydrate (Mn(NOs),*6H,0), and TEOS(Si(OC:Hs).E AF-8-3+3lt}.
AF o)A, Mn dopedZnSiOsHF =Y A= 190°Col| 4250C W 9le] &%= 647 <t Glycothermal A& E31o]
At 71H AHMEHE Ty el AN FRE Az FAo] glon, o] A2 M9 4ffA5d 29
Aol o3k R ¥} &3k Mn' 9F 07 Akl Az ol4f o Asd W= o] ® 9F-S Mn’ olsd #Me] A
Ao 9SS v o FAE Mn doped ZnpSiO U2 X-ray diffractometer (XRD), transmission electron
microscopy (TEM), Fourier transform infrared spectroscopy (FTIR), Photoluminescence spectra (PL)°l ]3| 544 7}

= k.
Keywords: Mn doped Zn2SiO4 nano powder, Glycothermal
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The aging characteristics of Mg-Al-Zn powder alloy prepared by gas atomization
ol 3", 2, Ao

Eaia ]
(aduida@kau.ac.kr)

The aging characteristics of gas atomized Mg-6wt%Al-1wt%Zn powder alloys, followed by compaction under the
pressure of 700MPa at 320C for 10min were investigated. The Mg-6wt%Al-1wt%Zn powder alloy showed the
microstructure of super-saturated primary o solid solution, eutectic o and B-(Mgi7Aliz) compound. After aging
treatment, the precipitates of Mgi;Al;, and Mgsy(Al*Zn)s were detected by XRD and TEM. The peak hardness
appeared after aging treatment for 16h. Based on the microstructure and hardness, the aging characteristics of
Mg-6wt%Al-1wt%Zn powder alloy were discussed as compared with the wrought Mg-6wt%Al-1wt%Zn alloy.

Keywords: aging behavior, precipitation, hardness
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Fabrication of dual-coated LSCF/SDC cathode for low temperature SOFC
%3, 7%, olH 3, EF&T

Al eta Al 4 A gkt
g moon@yonsei.ac.krT)

For intermediate-temperature SOFC (IT-SOFC), scandia-stabilized zirconia (SSC) was selected as the electrolyte
material since it shows the highest ionic conductivity among the zirconia-based oxide material. Due to high
polarization resistance of the cathode in low-temperatures (600~700°C), an ideal cathode material should have mixed
ionic and electronic conductivities as well as proper catalytic properties. We have synthesized well-engineered
nanocomposite particles for the achievement of low polarization resistance and highly durable solid oxide fuel cell
cathodes. The use of a dual-composite approach in which both LSCF and SDC phases are placed on a SDC grain
allows for the development of an ideal cathode microstructure with improved phase contiguity and interfacial
coherence. SEM, XRD, dilatometer were employed to analyze microstructure of the cathode layers. The impedance
spectra were obtained over a frequency range from 100 kHz to 0.1 Hz with an applied ac voltage amplitude of 20mV
at temperatures from 550 to 700 °C in 50 °C intervals. Full cell performance was also investigated using the Solartron
1286 interfaced with a computer in humidified hydrogen as a fuel and air as an oxidant at ambient pressure.

Keywords: SOFC, cathode, intermediate
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FHAE st Qg e gy 2olal gl ITOE W74, 384 54 sttt dxdo] o, ITOY
F AR JMFS a7k Bk op et Wi AlghH °1‘ji FES AHEEHA &= tiA Ame] Aol Ala
Sttt Al doped ZnO(AZO)= 7HA1°84 Fabshs A S 7FA AL 9laL, 200°Co]ske] A2 g0l 7Hedh Z3 S
TR & Bk o}, A Be7IoA ] kg Bl w2 Ao R QIs)A ITO thAl TCOS| 2 gk § 1.0

o 2 ATl E A71F 5 R S E(haze)yE FHA717] 9150 seed® A}-&-3F= nano particles 2] 7] ol
HA% T f magnetron sputtering®-S ©]&3le] AZOFHAFES AZFEe 1 EAS EA3TE Hall
measurement, UV-VIS spectrophotometer Optical microscope, SEM< A-&3le] 714, Fe44, +x24 S 7
Zt zAbetg o, E3) F3td EA JfMo =HE Fo] BTl Nano- particle§ A8l A ZE AZO HF
e 3Y ds @ﬂ’\]ﬁ kol F x5S 913 =T B B Sl & 5 e, W 4 Aol E

ol e B AR Aes A FEds *}é‘r““’ A 4= AR

Keywords: TCO, Al-doped ZnO, rf magnetron sputtering, Haze
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HAFAANAN £ B NoY COFAE E3A1A B 8HA AME = 2
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*Oﬂ e % A ¥ 7F Basth & Al s 240l mhE SFYN, 971419 33 P (=-3t
ol =z 1‘5 71111)@% SAsAT. SH25% No7F B 8ol H7te EdALdTS ©F SFe AW E =R
Y oxd 4E, v e 2kddX d48e & Aa fnkE o s AdA) nhsefl stel=eo] E e 9]
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Evaluation of TiO, Photocatalyst Efficiency and Microstructure depending on Coating Condition
AE, AT, A5A, AUE, | FF, FAE, =A%

2o T a Rl L£A)A] A FEH _/;U]-EEi],

= IR e) T,
(jsroh@kumoh.ac.krT)

2 ALs] 16 Aol AFetE Algte] ol oz Aygr] S olgte AMEE FAEA 7 dFH ALt
LEY AU 31F 2447 F 80%0| S Aol EEstal lom, QAo v A= Au-Er]e]l 9] th)
edrt 9 At} old gz g oR FHuE o] & oPO% LHEHAS B3R e wH€S A&EHI glo
W, 22 AHgT 5 e EdE TiO,, ZnO, CdS, ZrO,, Sn0,, V,0;, WOs, SITiO; £°] th. o] 5 Tio2:
FEu| 2 A LH?“* ekd gl giidEe] Ab ¢7), f71Euiel A HA e B854 Aol -3k,
Zu 2 A 9] 7]5g 317] wlitel] AAlL WEhA] gof HkH o2 Algo] 71Estal HY|El S w 23} Gl
ik d#7) gloh 3 Tie Az Fol 9HAZ Be Ao AHEEQ Tio2E AYH oz m$ FRavs

7%@% ZFA 3L )
H Afg A= JJ’*UHE Degussa P-25 TiO, & Al&3lo] ZHAS Ax
I on, I AFgH FaE gWEAAS FAst HHe IEWHE Fux T ZYS %
A A2 FE-SEM, XRDE o] &3} Eﬁokoﬂ_o_nﬂ, 2} ALE =
Fe] Tio, ¥Z5vle] &S HUbskainh
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Performance and Characterization of a GDC-Based Unit Cell
for Intermediate-Temperature Solid Oxide Fuel Cells

oF4, ALE, L3, WEE, o|F35, FA

Folgta; "daeed 7
(jhwangOOO@empal.comT)

A high demand on solid oxide fuel cells requires the development of intermediate-temperature solid oxide fuel cells
(IT-SOFCs). The IT-SOFCs is constructed based on ceria-based electrolytes, especially Gd,Os3-doped CeO, (GDC). The
current work places special emphases on the unit cell performance in GDC-based solid oxide fuel cells. The cathode
composite was a mixture of GDC(Ce.9Gdo.10195) and LSCF (Lag.¢Sro4Co02FesO3) and the anode a composite of GDC
and Ni. In our electrolyte-supported SOFC system, both electrodes were fabricated through screen-printing and. the
printed electrolyte was attached hermetically to interconnect. The output characteristics are measured along with
electrochemical impedance spectroscopy from 700°C to 550°C. The electrical performance of the current IT-SOFC unit
cell was evaluated in terms of open circuit potentials, current-voltage characteristics, current-power features, impedance
spectroscopy etc. The unit cell performance is discussed with regard to the triple phase boundary concepts through the
simultaneous analyses assisted by electrical and microstructural techniques.

Keywords: GDC, IT-SOFCs, Unit Cell Test
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A FAZ A F UdE Ui A (nano-fluid)= 71E9] Quldk FART 80| o 52 Zow 4eA
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Keywords: organic-inorganic hybrid solar cell, CdSe, CdTe, nanotetrapod, type II heterojunction

q P-268 )
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o8 a1’ Masahiko Demura’, Ya Xu", Toshiyuki Hirano", ¢ %%
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Catalytic activity is expected to be higher on rough and irregular surface having larger surface area compared with
flat surface. In order to make active Ni3Al catalyst having such irregular surface, we here performed the
electrochemically selective etching of y matrix using Ni(y)/Ni3Al(y") two-phase foils. In this study, we examined
surface morphologies of the two-phase foils having various two-phase structures controlled by cold-rolling and
heat-treatment after the electrochemical etching of y matrix. The electrochemical etching was performed in the
electrolyte of distilled water with 1wt.% (NH4)2SO4 and 1wt.% citric acid at a constant potential of 1.75V. The foils
were cold-rolled and subsequently heat-treated at 873, 1073 and 1273K for 0.5h. The foil surface showed the y-etched
microstructure after the electrochemical etching: the matrix was selectively etched, leaving the heterogeneously
distributed y’-precipitates on the surface. It turned out that the rough and irregular y* surface, which is expected to
show high catalytic activity, can be formed.
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Electrochemical and Microstructural Chacteristics of
LSCF-GDC Composite Cathodes for Intermediate-Temperature Solid Oxide Fuel Cells

137" 55, 33
Fol o et
(baddrumer81 @hotmail.comf)

Intermediate temperature operation (ranging from 550 to 700°C) has attracted the wide-spread attention in solid
oxide fuel cells. The intermediate temperature solid oxide fuel cells (IT-SOFCs) have been exploited using a
ceria-based electrolyte as the basis components. The technical success depends on the optimized cell performance
where the key components of electrodes and electrolytes should be developed. La0.6Sr0.4Co00.2Fe0.803 (LSCF) has
been reported to exhibit mixed conduction unlike that of Lal-xSrxMnO3(LSM). The particular feature of LSCF is
combined with the Gd203-Doped Ceria(GDC) which functions as a cathode composite for IT-SOFCs. The electrode
polarizations are characterized at the intermediate temperature ranging from 500C to 700C. The optimized
information is discussed in terms of electrochemical performance and microstructural features.

Keywords: sofc, Iscf-gdc composite cathode, electrochemical and microstructural chacteristics.
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Synthesis of Graded in Composition and Microstructure Cathode Films for IT-SOFCs
by Electrostatic Spray Deposition (ESD)

ulel g, dFm AL AL
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(dwshin@hanyang.ac.krT)

Graded and controlled porosity of cathodes for solid oxide fuel cells have been studied. The cathodes are
composed of strontium-doped samarium cobaltite (SmgsSrosCoOs, SSC) and samarium-doped ceria (Smg,CeosO .9,
SDC). The nanostructured composite cathodes graded in both composition and microstructure have been successfully
fabricated on a SDC electrolyte by electrostatic spray deposition (ESD) method. The SSC has good electrochemical
properties for intermediate-temperature solid oxide fuel cells (IT-SOFCs) because it has mixed-conduction
characteristics which are electronic and ionic conductivities. It has higher ionic conductivities than other cathode
materials for SOFCs such as LSM and LSC. The composite SSC with SDC lowers the thermal expansion mismatch
and is effective for extension of the triple phase boundary (TPB). The graded porosity microstructure helps the rate of
electrode reaction to increase and make the oxygen gas easy to transport to the active reaction site. In this research,
the microstructure was controlled with both compositional and porosity gradient, consisting of fine grains close to the
electrode and electrolyte interface, and bigger sizes at the surface of the electrode. As a result, it was proved that the
ESD technique can control the graded porous microstructure.

Acknowledgements This work was supported by the Seoul Research and Business Development Program (Grant
No.10583)

Keywords: SOFC, cathode, graded microstructure, ESD
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g mEs7] wEed 4 Al QoA Htol JHF 44 HFE BAR T4 Ith. DPNR(Desel
Particulate NOx Reduction) Alg}®] sty o]k gAd oA A S = NOx 7F2=9 YA 82 (PM; Particulate
Matter)S sAldl AT = U= HAY IHE &3ty DPNRY A d& G343 A57F vy A& Frojg
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HE=AAF7E ol&std SYEE AxsGT A A dE ¥R AgY s AV|CFExAR)E

31, Aol 50mmE 3 th A 2= 4mmo] I, web FAIE 03mmE 3T Al sy 9

T2A B4 AFALE, XA HEEA, SEM A4 ofsiA H7EE A

stUze e Aes e o] T7ETE ALV S/HESFE T E A IS YEAT A8
7F 1200CQ1 A9, At Aes| 7 A7te A & IYojgto]EA Algty] U ¢S4 E+ 0.2kgf/mi S
Ebdl JHHO 30wt%e] e Aeks & HUhek Mgty styA e dEAEE 0.65kgt/mi = oF 3u] L FU)S)
ATHAINE AU
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Studies and characterization of carbon-PTFE electrode composites
by nickel solution dipping method as supercapacitor.
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o] WslE HA o= AYS Y. daAsER)Y 5L 8| =F)e FFol tisto] (R+F)yMg(Ac)2”t 50-500=

7% 2. & Nickel solution ©] 7}E oo} 244 dippingd A3 18 A & AFHS agrt. $gwr2 ° RF AL
CO2 U7 AETAHE o] &3t Frldoz2AaS FAdsislom, 2 5 800C A7) stollA 2412 G
e AL Fale] 1 ooz AL Az Th FA 3 Aoz A n AT E2E SEMI} TEMS 53] #&
stglon, AAagaydzte) BET RlRxWA Y wWZ7]|Fe A7 2 7|FAHS F3l3it)h 7MEdol2de] I
ofZ 7| dl2 dE& o] &atel FAsrh 4T Ta oo ZAE 30wi% H2S04 Full cell 725 ©]-&3to] 77
HANAE o] AFEAS 7189} Nickel solutiondl] dippings 3+ BZ o] 29 AHAE A Fho] 15 (Fig) A
T = =4 HAr) o)2)d AFAHE B3k A Nickel solutions dipping 8t A7 A4S W1 A7 HE
T} Fol R AMNAE EA Fol 7odste AL & F Uk
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wrgh el AbskSol ©XE Ni Ful72E aydo=z AAZL & &S FUdsa, o] EH/lEE NiAl Sufdt
A FARAEEHEA AL T3S 1.

Ne}
(=)
(=}
(=]
@)
2
>
22
oty
ol
-
i
2
o
oY
1
z
o
o,

Keywords: Ni3Al, Ni catalysts, surface modification, oxidation-reduction

q P-274 )

TiO, Aerogel Synthesis by Supercritical Drying and Its Photoelectrode Thick Film Synthesis
A, A3QT, 4, FolE, 23, d54, 7L, A4Y, F=Y
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FEDS HFAAE A JFEH D] aA/qA FiEe] FATIsSE A 53] 4hsh-gkd daid S X
ek A dElE ol &g Aotk WA AbstE AFoR FlE AAE YedARt AWe S5k
T Adzgduto g daso] dFE SAAA gk A5 il AAdE &L 2tshgky daj el of& dAE
whol thA] gl F o] AR HYHA e Aol ehdEh o2 ALE 2-50 nm 719 YienE F7]9] 7]
FOo o] Fo thF A AARA, 40 °C, 1007]5te] A AxZzUANA LulE FE3HE Wl st §4
g 4= gt} o] 3k ol o] 2 A& 400-1000 mY/g o= Wjg- Ha, FEFE 7]FE o] 90% oS A s wjEd] F=
vl A9 EA4E G E Ao sheetth olee FEm A5S duS HEHdAd $8F 49 vxd
2 Z7tE Buh Be ko] dRE FAANZ & Q7] Wi 284S AL F JdE AHES 7HH A Ik we
AP AT HRE TIO, o2 AS §Adstal ol $He R IYskE Bl oste] duThe HEHA FH
& AxsE ez Aot

TiO, ool 2 o] A= EEHg ol AT ZIAS(TIP), 57, e, 183l HNO:E 1:3.75:20:0.089] &H| =
&5 whEo] |9k HES Awdt A FH £y do] AAE I, AYE AL Co, tAE o] &T 29
ANZE A7) Aol 9o&te] F2UE 0] TiO, ool 24S ettt A%xE Tio, oo 248 o gk &
AAIZL & oA E 2 Q 2 (Bthyl cellulose)9t a-E] T W& (a-terpineol)s E 338l Ho]~EE A|Zsha, 23
d Zd" W] oate] HEE - F, 10~15um FA9 FHFS FTO glass flol A8k 1 &
450°C/30min @A & 3t TiO, M&7]F A58 FA 3tk o] o Tio, FAF9] REWA, ATz, 35

e BT,
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dEF7les ol &3 i=A 34 AZE #7=9 A4S

BlFgatsd ok A #7F 35 2 OMXH el szgel wh A 0“301 U= S o gl e g
T A Z=E A Al f7be]go] AFH s Bl TS 50% R Anidel e EmTE vy e A
Roltk, spAm At Aee] FRYHOL 8 AFPAY A 9 PL fﬁzH T 9laL glom B
2 ASd ddelold el srEe] A& TlEde] AFeith alek A2 ArEe ¥ AxeH
A Az gl FR dAseE b e vvlEe] dAE s e weA I F solv Mmoot
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TG B fIH G} 2 {715 7|0 AR dl7] T FiEoly Akl Fokse S
I Abae] HFAe 7| azbe] Ayt Al Aoyt A, W71A, 7IAA 5ol skl Tk {7l ek
HAA] AAF el HWCVD(Hot-Wire Chemical Vapor Deposition) & 73S ©]-&3F SiNx ¥ A S F3f v 54
2 8ttt g§28 948 1500°C 2 719 3ske] SiHd, H2, NH3 7FAE F9lste] 23S W &sglth NH3 7}
2> frgv)e] mE SiNx HeEte] FE S FA HEE Pt sl o, HWCVD 8485 A -831e] SiNxe] uhet
FAA NH3 7F2 frigH] 2 SiNx g2hehe] A Wslel] i fr e dda] Axke] s a8S S35t o
7] Foll =FH 7l SFAA axte] P a8 MFI)E oF 14270 @ "o 2 P SiNx B
T FgA A GRS E80 WU E 4ATE FEo R 3] Fristd e HAHNS AYa ok &
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SOFC(Solid Oxidation Fuel Cell)2] #2]3 A2 710 A&H A Aty A0S talste] 71742 o] A H s}
L 7bEetr7h goldt EAl el dESTSAXX)dl i Ak @ o 2y STS4XX A<D e] A5
Cr-rich 3= ¢]7] wjizell 800°C el A SOFC &7 Sl H08F HH5-31] Cry(OH)x(g), CrO(OH)(g) 5 °] 3]st
TR 7190 anodedl| Al o] dojuf SAEES Hojrmr) £ AT A E STS4XX] FHIAEFTFHoR
CoE 2um=w3% & Cr U3 2 A7 AREE SAHs] AA Sl A&7 golraz} sot Ald
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Cr0s7F 5ol WA s 957 giolth FANEF R Cog 2umEa3dt A9 49 oF 4004 ¢
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Spineld TZ7F A FHO AV|AEE £& ©

3 It} ®3 Co W Fo] LHC R Cr diffusionS
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| 98 =5A e, 184 34 e
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CdS/CdTe EHYHA= Al BlddAet A i @ BSFdAZA F5 e BddAolt. o2k
CdS/CdTe BfF A= flexibledt 722 RHE7] ffeiA $-2l= ITO7F AT E flexible 7] & 7]-318F 52
(electro chemical deposition)S &3t CdTe =& S A AlZTH 183 @& vt 271 ofd Y 2 &
F4A717] Y18+ 1TO 7} Z B flexible 71 loll vz 02l H(nano imprinting)S F3+¢] & F(template)S 3
A A7 H, 2] A (working electrode)Z Al-&-3l= WA S ALE-FT

olFA FAHE CdTe = 72 T 14 317] 913te] XRD9F eHHRAMAN) A& Sato] 734 A4

S B4 3l oH, FIB-SEMS E3lo] dAE +x A
1<
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AT S A A k-] ek »
Z} gk E] A A] (dye sensitized solar cell, DSSC)= 3%

sote] A A= g

A= 53 A=
o Qleh 2 Fel A ¢
4 dEE ol &3 HF A=A =

o0 &
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A U= Had, A

3 gtk e DSSCA F2 AREHE AAAR AL B UA MBEES HolAW, Fo, A, o /)

A 4 59 wale] vk meb B AT A o)e] 2 Fuatad, nbA A0S Adg B

Al o] gatarat shgiek. o] W, TiO, nanoparticles filler AF& 3O =A 7]E altat dsfde] Tl v

ol mret At HAE HAs AMUAMBFEES FHAAT o FA AlxE Ye5g a1t dAfd

o] EAS H7}slaiAlF FT-IR spectroscopy, differential scanning calorimeter (DSC), thermo gacimetric analyzer

(TGA), scanning electron microscopy (SEM) % o] A x=% =& =A3}9 1, A2E DSSCY #7148 EA 3 oy
AV EES dotr ] fal F AUE5AES Brksklvh
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The effects of TCO/a-Si:H layer on silicon hetero-junction solar cells
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&

B AT = A& olF AT HFAAA 53171 9180 rf-magnetron sputtering WS ©]-€3l Al ©] 2
wt.% =3 ¥ $43l8 AZO (HAZO) FH AL A3juts: xﬂﬂo}ﬂ TCO/p type a-Si:H layer AW EA S 241519
th. TCO/ p type a-Si:H layer 7+o] AWEALS I A1717] 913 buffer layer & A 0}04 CTLM (circular
transmission line model) &S o] &3 HFHA3 A 2 AES (auger electron spectroscopy) w215 &3t depth
profiles w213} OU% A E 3 TCOR ] EAWMSIE #HAsTh Al S 2HH Y ALSE WhgTks
o Esle ’\’\4 fFeFol] w2 vk 2 Al 54 wslE 3E3 H, flow ration series F AZO/a-Si layer A}]ol]
AE zn dabe] FA o] w2 WstE #E3 Zn thickness series & A&l ow, AlH A3 2]E RTA(rapid
thermal annealing) &35 &3 A 213 ol A 323t Q= At AZHE HAZO ate] H7]«F 24 5
AR E AREY BAS %Eﬂ A o] AT el FH XA TCOp type a-Si:H layer2] Al™H 54 o] X =
°§?f>hjr 74]‘355 4 e e weks ATekgith

Keywords: Hydrogenated Al-doped ZnO, rf magnetron sputtering, interface analysis, Silicon hetero-junction solar cell
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Synthesis and Properties of Nanocrystalline Ceria-Based Electrolytes Using
a Sonochemical Processing

L3, 5S04, FIA, FA
Foleta A4 2eat
(jhwangOOO@empal.comT)

High efficiency of solid oxide fuel cells (SOFCs) have gained widespread attention as environment-friendly energy
conversion techniques, along with less or negligible pollution. However, zirconia-based electrolytes limit the use of
cost-effective stainless steels as interconnects, due to high temperature operations, ranging near 1000°C. Such high
temperature fuel cells prevent SOFCs from being commercialized toward small- and large-power applications. Contrary
to zirconia-based electrolytes, ceria-based electrolytes offer higher conductivities at lower temperatures. However,
conventional ceria-based electrolytes requires sintering at significantly high temperatures, near or above 1500C.
Contrary to the microcrystalline ceria-based electrolytes, the nanocrystalline electrolytes can lead to reduction in
sintering temperature, along with full densification. This work will investigate the sonochemical approach to the
synthesis of nanocrystalline electrolytes, i.e, Sm,Os-doped ceria-based electrolyte. Sonochemical process can produce
nanopowders with the aim to achieving the full densification at lower temperatures. The characteristics of the
synthesized nanocrystalline powder were investigated in terms of physical and chemical features. In particular, X-ray
diffraction and Energy Dispersed Spectroscopy was performed in conjunction with impedance characterization.
Therefore, the ramifications of the sonochemical approach will be discussed towards the commercialization of
intermediate temperature solid oxide fuels.

Keywords: SOFC, impedance characterization, ceria-based electrolytes, sonochemical processing
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Properties of Silicon based anode using RF magnetron sputtering
for rechargeable lithium ion batteries.

345, Ed

gopesta Al Fetah; ekl gta Al4A s

(jwpark@hanyang.ac.krT)

H FUE ARV 71EE 28771 ¥ olYEt HEV, PHEVGS Y 22 S8 7]719] ovX] 39224 g
FolxbdA 9 o7t kel wel gl oAb Al gk A7t Ets] FeEal gl

25t AE3 Ho e gE oAb AY SSAEEE RS A 5 2A7F AFEE o] Stk FHEA
AzE W 7HA ko] Erhe A Yol B2 o] AR o] 24 &3] 372 mAlge 2 A|&HE] 7] U
ol 2 E&FSE a7 dAle] FA TAE =Yl At weEkA ol E AEE &5 BEE gAY 4§
g AF7F el ATl e, 1 F HEN FEd TS she AAE ol &% &5 Al oA 2=
7t AX gFZstel] tig S TE B ¢ e AHE Holi JAR T A o] WHEEHA H o]
Z B9 WstE Fhkste] dr)5EA B0l 5438 dstEe 4ol wAET

2 AT 542 gF ol oxHAAY ] AR AFHI e A2y o EEE = 0] EEEAM
= Al, Mo, Ti, V)= &A% 2% (Co-deposition method)™} =25 2 (multi-layer deposition method)= ©]-8-3}f &
WA S 34 Fy st gigk 2EYAE 4% AAF T A= AZEE AF F2E AAS o] A= A7)
sheta 545 FFAI7IE d 550 2

Keywords: Lithium ion batteries, anode, Si based alloy, multi-layer
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