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Profile of Materials Science Lab.

Name of Laboratory : Materials Science Lab.

Name of Director : Prof. Jin-Hyo Boo

Phone : +82 - 31 - 290 - 7072

Fax : +82 - 31 - 290 - 7075

Address : Dept. of Chemistry, Sungkyunkwan University.

Suwon 440-746, Korea




Main Goals of Materials Science Lab.

Atomic-level Understanding of
Materials Science and Surface Process

(From Surface Science to Material Science & Technologies)

Materials Science

1. MOCVD of various materials such as carbides, nitrides, and oxides.

2. High-rate & large area deposition using PVD (RF and DC unbalanced
magnetron sputtering) methods.

3. Plasma polymerization by plasma assisted CVD methods.

4. Nanochemistry - nanoparticles, nanowires, wiskers, nanotubes.

5. Synthesis of the new functional materials for NT, BT, IT, &
EE(energy&environment)T applications.

6. Bio-mimetic coatings & selective deposition with combination of CVD and
micro-printing methods.

7. Development of enviromentally friend industrial process (NOx/SOx,

Photocatalysis, Antifogging&Self-cleaning) using new functional materials.

Surface Science

1. Surface energy control with plasma treatment.
Surface modification with atmospheric and vacuum plasmas.
Functionalization of polymers for flexible electronic devices applications.

Development of new model catalyst & kinetic study on their initial growth.

A

Study on surface & interface chemistry for solar cells (DSSC, organic SCs),
displays (OLED, PDP), and semiconductors (OTFT) applications.
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. MOCVD-$- Etd A et ! ZHSRIEA| Al=Z|4% =
Korea Patent No. 111240 (1997H) and No. 197445 (1999+)
EU Patent No. 0723600 (2001+)
. Micro-Contact Printing(Self-Assembled Monolayer) =‘gi2 ©|-&-7t
otergntare] patterning S MEHE | AFE s
Korea Patent No. 0318113 (2001+)
. PECVDEiZ °|-3-Z! - [2EAE ¥ =
Korea Patent No: 0409040 (2003-)
. XS OIOYIEE AHE{REY 2|2t High-rate deposition 1=
“Sputtering apparatus for the deposition of Poly-Si and highly
functional thin-film coating by high rate pulse-DC magnetron
sputtering source®,
Korea Patent No. 0310784 (2001+)
. High and Low Dielectrics 22} A|Z=1|=
Korea Patent No: 0409040 (2003:)
. LHOMEY SR8 M= s
Korean Patent No : 10-0468283 (2005:-1)
. O ERI=ONE o4t Iy Hier FE e
Korean Patent No : 10-2009-0118480 (2009+)
L AN 3| =8 HE B EAFTAIY MR s
Korean Patent No : 10-2009-0112221 (2009-1)
. OrEpofed mfare] Alake] ofPE HIAY UD =
Korean Patent No : 10-2009-0104232 (2009-1)
B= LAt UAEIA AR Ft s

Korean Patent No : 10-2009-0056667 (2009-1)




Major Research Systems of Materials Science Lab.

Plasma Polymerization System

High Vacuum CVD System

Ultra High Vacuum(UHV) CVD System

Thermal MOCVD System

High Frequency RF PECVD System
* Vacuum Furnace System

= RF Magnetron Sputtering System

Unbalanced DC Magnetron Sputtering System

High Vacuum Dual Magnetron Sputtering System

Plasma Surface Treatment System with Microwave Plasma

Atmospheric Plasma Surface Treatment System
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1. Properties of ZnO:Al Films Prepared by Spin Coating of Aged Precursor Solution, Shankar
Prasad Shrestha, Rishi Ghimire, Jeevan Jyoti Nakarmi, Young-Sung Kim, Sabita Shrestha,
Chong-Yun Park, Jin—-Hyo Boo, Bulletin of the Korean Chemical Society, 31(1) (2010.01)
112-115.

2. XPS Analysis by Exclusion of a-Carbon Layer on Silicon Carbide Nanowires by a Gold
Catalyst-Supported Metal-Organic Chemical Vapor Deposition Method, Sang—-Hun Nam,
Myung-Hwa Kim, Jae—Sung Hyun, Young Dok Kim, and Jin-Hyo Boo, Journal of Nanoscience
and Nanotechnology, 10(4) (2010.03) 2741-2745.

3. Pretreatment Effect on CO Oxidation over Highly Ordered Mesoporous Silver Catalyst, Jeong
Kuk Shon, Jung—-Nam Park, Seong Hee Hwang, Mingshi Jin, Kiyoung Moon, Jin-Hyo Boo, Tae
Hee Han, and Ji Man Kim, Bulletin of the Korean Chemical Society, 31(2) (2010.02) 415-418.

4. Growth of TiO2 Nanorods on a Ta Substrate by Metal-Organic Chemical Vapor Deposition,
Kang Suk Lee, Jae-Sung Hyun, Hyun Ook Seo, Young Dok Kim, and Jin—-Hyo Boo, Journal of
Nanoscience and Nanotechnology, 10(5) (2010.05) 3346-3349.

5. Preparation of polypyrrole—incorporated mesoporous carbon—based composites for confinement
of Eu(lll) within mesopores, Yongju Jung, Hyung lk Lee, Jin—Hoe Kim, Myung-Hee Yun, Jaesik
Hwang, Do—-Hee Ahn, Jung—-Nam Park, Jin—Hyo Boo, Kyoung—-Shin Choi, and Ji-Man Kim, Journal
of Materials Chemistry, 20(22) (2010.05) 4663-4668.

6. Highly Ordered Mesoporous a-Mn203 for Catalytic Decomposition of H202 at Low
Temperatures, Jung—Nam Park, Jeong Kuk Shon, Mingshi Jin, Seong Hee Hwang, Gwi Ok Park,
Jin-Hyo Boo, Tae Hee Han, and Ji Man Kim, Chemistry Letters, 39(5) (2010.05) 493-495.

7. Metal-doped ZnO thin films: synthesis, etching characteristic, and application test for organic
light emitting diode (OLED) devices, Sang-Hun Nam, Myoung-Hwa Kim, Dong Geun Yoo, Seong
Hun Jeong, Doo Yong Kim, Nae-Eung Lee, and Jin—-Hyo Boo, Surface Review and Letters, 17(1)
(2010.02) 121-127.

8. A study on characteristics of organic-inorganic hybrid plasma—-polymer thin films by
co—deposition on toluene and TEOS, Sang-Jin Cho, Sungwoo Lee, Donggeun Jung, and Jin—Hyo
Boo, Surface Review and Letters, 17(3) (2010.06) 353-358.

9. Co-adsorption of CO and oxygen on W(100) surfaces, Taek-seung Yang, Hae-geun Jee,
Jin-Hyo Boo, Young Dok Kim, and Soon-Bo Lee, Vacuum, 85(1) (2010.07) 65-68.

10. Spray pyrolysis of manganese doped zinc silicate phosphor particles, Sang—-Hun Nam,
Myoung—-Hwa Kim, Jun—-Yong Lee, Sang Duck Lee, and Jin—Hyo Boo, Functional Materials Letters,
3(2) (2010.06) 97-100.




11. Low temperature fabrication and physical properties of 5 at.% Ga-doped ZnO films for
transparent electrode applications, Young Hun Kang, Choon-Gi Choi, Sung-Yool Choi, Eunkyoung
Nam, Donggeun Jung, Jin-Hyo Boo, Jeong-Won Kim, Ji-Hong Jung, Jae Sang Cha, and
Young-Sung Kim, Functional Materials Letters, 3(2) (2010.06) 101-105.

12. Fixation of carbon nanotube within mesoporous titania particles, Sung Soo Kim, Jin Hoe Kim,
Jeong An Yoon, Mingshi Jin, Jung—Nam Park, Jeong Kuk Shon, Yoon Yun Lee, Jin—-Hyo Boo, and
Ji Man Kim, Functional Materials Letters, 3(2) (2010.06) 115-118.

13. The effect of annealing atmospheres on structural, electrical and optical properties of the
ATO films prepared by RF magnetron sputtering, Sung Uk Lee, Byungyou Hong, and Jin—Hyo
Boo, Functional Materials Letters, 3(2) (2010.06) 119-123.

14. Characteristics of Organic—Inorganic Hybrid Plasma-Polymer Thin Films for Low-k ILD
Applications, Sang-Jin Cho, In-Seob Bae, and Jin-Hyo Boo, Thin Solid Films, 518(22) (2010.09)
6417-6421.

15. A low dielectric study on hybrid plasma—polymer thin films of different ratio between toluene
and TEOS, S.-J. Cho, S. Lee, D. Jung, and J.-H. Boo, J. of Nanoscience and Nanotechnology,
10 (2010) In press.

16. Polyimide Surface modificatin by Using Microwave Plasma for Adhesion Enhancement of Cu
Electroless Plating, Sang-Jin Cho, Trieu Nguyen, and Jin—-Hyo Boo, J. of Nanoscience and
Nanotechnology, (2010) In press.

17. Growth behavior and characteristics of one dimensional ZnO nanostructures by metalorganic
chemical vapor deposition, Sang-Hun Nam, Seong Hun Jeong, and Jin-Hyo Boo, J. of
Nanoscience and Nanotechnology, (2010) In press.

18. Surface Property Change of C doped TiO, Nano-pillars by O2 Plasma Treatment, Kang Suk
Lee, Sang—Hun Nam, Hyun Ook Seo, Sang Duck Lee, Young Dok Kim, and Jin—-Hyo Boo, J. of
Nanoscience and Nanotechnology, 10 (2010) In press.

19. Surface Plasma Treatment of Polyimide Film for Cu Metallization, Sang-Jin Cho, Jin—-Woo
Choi, In-Seob Bae, Trieu Nguyen, and Jin—Hyo Boo, Jap. J. of Appl. Phys. 50(1) (2011) In
press.

20. Study of the Characteristics of Organic Thin Film Transistors with Plasma-Polymer Gate
Dielectrics, Sang-Jin Cho, In-Seob Bae, Young Gug Seol, Nae-Eung Lee, Yong Seob Park, and
Jin—Hyo Boo, Jap. J. of Appl. Phys. 50(1) (2011) In press.

21. Rutile structured SnO2 nanowires synthesized with metal catalyst by thermal evaporation
method, Sang—Hun Nam and Jin—Hyo Boo, J. of Nanoscience and Nanotechnology, 10 (2010) In
press.




22. Deposition of TiOxNy Thin Films with Various Nitrogen Flow Rate: Growth Behavior and
Structural Properties, S. -J. Cho, C.-K. Jung, |.-S. Bae, Y.-H. Song, and J.-H. Boo, Modern
Phys. Lett. B (2010) In press.
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1. Surface Modification of TiO2 by Atmospheric Pressure Plasma, S,-J. Cho, C.-K. Jung, S.-S.

Kim, and J.-H. Boo, Journal of the Korean Vacuum Soclety (8t=& 28t3Xl) 19(1) (2010.01)
22-27.

2. Synthesis of Zn2Si0O4:Mn Phosphor Particles by Spray—pyrolysis Method, Sang—Hun Nam,
Myoung-Hwa Kim, Sang Duck Lee, and Jin-Hyo Boo, Journal of the Korean Vacuum Society (&t
=X B&3 Xl) 19(1) (2010.01) 66-71.

3. Synthesis of Porous Cu-ZnO Composite Sphere and CO Oxidation Property, Jung—Nam Park,
Seong Hee Hwang, Mingshi Jin, Jeong Kuk Shon, Sun Sang Kwon, Jin—-Hyo Boo, and Ji Man
Kim, Applied Chemistry for Engineering (st=3& 353 Xl) 21(3) (2010) 328-332.
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Change in the photocatalytic

SN, ZY, o4,
8 | activity of ZnO e < j 1< K ZAE
: . 27, Yoy, £Hs
nanoparticles by additive H,O
Surface modification of TiO;
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) Sang Duck Lee,
Synthesis of ZnO
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spray-pyrolysis method and . IEEE
. . Young Dok Kim,
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study on the Changes of Kang Suk Lee, Sang-Hun Conference
2 Surface Property of Grown Nam, Hyun Ook Seo, ZAg
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Treatment Dok Kim, Jin-Hyo Boo
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The Measurement of SU-8
Coating Thickness using
. . D.-K. LEE, J. -H. BOO, —
7 | Neutral Mechanical Plasma in ZAH
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ZnO nano-materials:

S.-H. Nam, M.-H. Kim,

The 3rd
International

Conference on 2010.03.11
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L . . PLAsma-Nano -03.12
Application Y.-J. Kim, Jin-Hyo Boo
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on the various substrates by | Min Hee Kim, Sang-Hun | Materials and -06.25
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15 | textured Si(100) wafer ) =32 51yl ZLAE
Cho Sang-Jin, Energy & 14th -07.14
substrate by MOCVD . .
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Thin Films 2010
o The 5th
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Jeong Seong-Hun,
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advances of thin
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TiOxNy thin films deposition
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17 by nitrogen flow rate: Growth S.-J Cho, C.-K. Jung, Conference on 2010.07.19 | &=, Lijiang, ZAE
behavior and structural L-S. Bae, J.-H. Boo Advanced -07.23 Yunnan -
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processing
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thin films for interlayer Sang-Jin Cho, _

18 . . . . . ZAH
dielectric materials using Jin-Hyo Boo
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Influence on the Sang-Hun Nam,

19 photocattalytic activity. .of ZnO Myoung-Hwa Kim, ZAE
nanoparticles by additive Sang Duck Lee,
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2010 -08.27

Wet-chemical etching of

. . . . Sang-Hun Nam,
ZnO films using various acid

. Dong-Geun Yoo, _
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. Seong Hun Jeong,
(Transparent Conductive .
. - Jin-Hyo Boo

Oxide) application
Rutile structured SnO; Sang-Hun Nam,
nanowires synthesized with Myoung-Hwa Kim, _

21 ZAE
metal catalyst by thermal Seong Hun Jeong,
evaporation method Jin-Hyo Boo
Investigationofhydrogenadsorp Sang-Hun Nam, Sang

22 | tiononsinglewall Duck Lee, Soon-Bo Lee, ZAH
carbonnanotubes Jin-Hyo Boo
In-situStudyonThermalDecomp
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Surface

Synthesis and photocatalytic Sang Duck Lee,

roperty of ZnO Sang-Hun Nam,
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nanoparticles prepared by Myoung-Hwa Kim,
spray-pyrolysis method Jin-Hyo Boo
Crystal Structure Analyses of
Bis(triisopropylsilylethynyl)-

Pentacene Nanofilms . .
) S. Kim, S. Choi, C. VYu, _
25 | Deposited on OTS-SAM and . ZAH
T. Kim, J.-H. Boo
Poly(3,4-
ethylenedioxythiophene)
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N-doped TiO; Photocatalytic International 2010.10.17 o|=,
Thin Films : Synthesis with Symposium and -10.22 = AR
. . J.-H. Boo, S.-J. Cho, I o
26 | Controlled Nitrogen Partial Exhibition ZAH
. C.-K. Jung, Y.-H. Song
Pressure and Study on Their
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Physical Properties of Zinc .
. - S.-H. Nam, M.-H. Kim,
Oxide Thin Films for . _
27 S. Kim, B. Hong, ZAH

HybridSolar Solar Cell
Application

J.-H. Boo




Anti-reflection coating using Jin-Woo Choi,
28 titanium dioxide on textured Sang-Hun Nam, Z A
i oA
Si(100) substrate by MOCVD Sang-Jin Cho, International
. Conference on N
method Jin-Hyo Boo 2010.11.08 S, ZF,
Nano Science
Growth of TiO; Nanoorod of Jin-Woo Choi, -11.09 GIST
‘ and Nano
29 switchable super Sang-Hun Nam, Technology ZAg
hydrophobicity on silicon in Sang-Jin Cho,
thermal MOCVD Jin-Hyo Boo
High photocatalytic efficiency Sang Duck Lee,
of ZnO nanoparticles Sang-Hun Nam, _
30 . . . ZAH
synthesized by spray-pyrolysis Myoung-Hwa Kim, 2010 Qe
method Jin-Hyo Boo International 2010.11.11 c32L
Physical properties of ZnO Sang-Hun Nam, Symposium on -11.12 L7torat
thin films on glass and PES Myoung-Hwa Kim, Dry Process Am A _
31 ZAH

substrates by RF magnetron
sputtering system

Sang Duck Lee,
Jin-Hyo Boo
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2 ¥F : MO NSs (Hydrolysis, Furnace-60%), Glass texture (wet-10%),
Flexible ZnO (RF Mag. Sputter-10%), TiO2 films (H-MOCVD-10%),
ZnO Nanoparticles (Spray-Pyrolysis-10%) with =%
&0 : Flexible ZnO (RF Mag. Sputter-40%)
2|5 : MO NSs (Hydrolysis, Furnace-60%), TiO2 films (H-MOCVD-40%)
o~ : ZnO Nanoparticles (Spray-Pyrolysis-60%), Glass texture (wet-40%)

14

N4
ZN

i

% Eco-materials Division
~Z! : Polymerization(PACVD-50%), MW & ATM Plasma Surface Treatments(50%),
&0 : Plasma Surface Treats & Functionalization (60%)
8= : Polymerization(PACVD-50%), MW & ATM Plasma Surf. Treats.(50%)

Dr. Aiping : Plasma Surface Treats & Functionalization for Biosensors or Biochips
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N-doped TiOxNy Research on
) ) for DSSC (XiA), ) Chemical
1| 1101 | 811 | 1seppo1y |PR//wWwisepd 1530 | 101505 | 101203 [Ti0,+Si0; Nano| Ats? Chiang | 1o e mediates,
org/ . Mai, Tailand .
composites Material
Atz Science Forum
2 | 1101 | 16-20 PCSI-38 www.avsorg | 101018 | 110201 Sa”UDS'Zgo' IVSTB
http://home.hiros Low-K(polymer, AP Tyoko,
- - |
3 1101 20-21 IWDTF-11 hima-u.acp/iwdtf 101025 110113 AFRI), 7720 01) S| Japan JJAP
ZnO WCE(EZ,
AFZ)-switched Nagova
4 1103 6-9 ISPlasma www.isplasma.jp | 101115 110331 | 110131 [from IUMRS2010, Jag a)r:’ JJAP
Cu Metallization P
(A%l Shankar)
ww.plasma.engg
5 | 1103 | 10-11 | ICPLANTS [nagoya-u.acjp/IC szgca’)[:a'
-2010 P
6 | 1104 | 7-9 | ICMSE2011 | www.icmsenet | 101031 | 101201 Guilin, |~ Adv. Mats.
China Res.,
Las Palmas
' i Ef LXK, de Gran
7 1104 13-15 ICREPQ'11 | www.icrepg.com | 101030 TALO| L | Canaria,
Spain
8 | 1104 | 16-21 | svc2o1l www.svcorg | 101001 ChL'fsa/f’o'
9 | 1104 | 25-29 | MRS2011 www.mrs.org | 101102 Sanzgf'co'
10 | 1105 | 2-6 | ICMCTF2011 | www.avs.org San U?Aeg"' TSF, SCT
Biomaterials Biomaterials
E-MRS20L1& |\ emrs-strasb (&%), DNA Nice Ener &l
11 1105 13 IUMRS o.urg com 101221 (EH2IE) e-MRS, i Francé Enviror1gr¥19ntal
ICAM2011 - DSSC (A=), Sei. SCT?
ThinFilms (At b o
|crp:XJtu.edu.cn/m Surf. Eng.(Surf. ' ' Rare 'Metals
12 | 1105 10-13 C-ICSE2011 |eeting.php?blogl| 101231 | 110415 o Xian, China| Materials and
Modification) . .
d=14 Engineering
Materials for
energy, Srface &
Coatings
13 | 1105 | 22-26 | 1cHMM-2011 | "MM2OLLSNUE) 151995 | 110330 | 110330 | Behavier sangha,
du.cn composites, China
biomaterials,
nanomaterials,
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lalc.surf.nuge.nago ZnO  NEXAFS Seoul surfce &
14 1105 22-27 ALC2011 a'—u a'c' jaicllgj/ 101130 (AZ), NT A Korear Interface
ya-uacjp @3 @) Analysis
. WWW.Mrs.org.sqg/i 2 .
15 1106 26-1 ICMAT2011 cmat2011 101231 77 Singapore
16 | 1107 47 ICMAP2011 www.JCMAP2011. Thin  Films, Surf. =01(BK21) DaI!an, TSE
org Treatment China
17 | 1107 | 68 ISSP2011  www.issp201lorg 110117 | 110708 | 110516 |  SPUttering Kyoto, Vacuum
Plasma process Japan
18 1107 28-31 IFFM2011 ww.iffm2011.orgl 110430 110731 | 110630 |Functional Mats. Jeju, Korea|NRL, MRB, FML|
http://res.tagen.tol Sendai
19 | 1108 2-6 ISFM-4 hoku..acjp/~isfm| 110228 Functional Mats| (BK21) ! JNN, FML
Japan
2011
Cancun,
20 | 1108 14-18 IMRC2011 www.mrs.org Maxico
Fuctional &
21 | 1108 21-26 ICCM18 www.iccm18.org | 110115 | 110531 | 110531 |Nano-composite Jeju, Korea| SCI & SCI-E

materials




Amorphous &
non-crystalline

22 | 1108 | 2226 | IcANs24  [MIP//wwwicans2 semiconductors, Nara, | J. Non-Cryst
4.0rg/index.html . Japan Solids
Organic
semiconductors
23 | 1108 | 2426 |NanoKorea2011[WMnanokorea.o Seoul,
r.kr Korea
24 | 1108/9 | 29-2 ECOSS2011 | www.IUVSTA.org Poland SS
25 | 1109 7.9 ChinaNANO201 (www.chinanano.o Nano-materials e Beumg, NN
1 rq China
9-11/ ECM112/ Piran,
260 109 | 1p1a | icapTg  [WwwIUVSTAOI Slovenia
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