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Thursday, May 12

Thu-R3 Rose THz Generation & Applications 2 Chair : Masayoshi Tonouchi (Osaka Univ.), Iwao Hosako (NICT)
Mid-infrared Ultrafast Plasmonics and Their Applications to Nonlinear Optical Phenomena 83
Satoshi Ashihara (Univ. of Tokyo)
Progress and Challenges Towards Monolithically Integrated Terahertz Transceiver 84
Kyung Hyun Park (ETRI)
THz Surface Plasmonic Wave: Characterization and Control ’

13:30 Thu-R3-1

14:00 Thu-R3-2

14:30 Thu-R3-3
Yan Zhang (Capital Normal Univ.)

High Power THz Gyrotron-based OAM Beam and Its Analysis 86
EunMi Choi (UNIST)

15:00 Thu-R3-4

Thu-E1 Emerald Laser Material Processing 1 Chair : Ya Cheng (SIOM), Tetsuo Tsuchiya (AIST) Page

Status and Trends of Femtosecond Laser Processing in AMOLED, Next Generation Displays
09:00 Thu-E1-1 Manufacturing Industry

Sung-Hak Cho (KIMM)

Toward High-Resolution Printing of Microdots: Laser-Induced Forward Transfer and Finite
09:30 Thu-E1-2  Element Approach

Aiko Narazaki (AIST)

Hybrid Femtosecond Laser Fabrication of 3D Electrofluidic Biochips

Jian Xu (RIKEN)

m Solid-State Lasers 2 Chair : Ji Won Kim (Hanyang Univ.) —

11:00 Sy Few-cycle Millijoule IR Light Source for Attosecond XUV and Soft X-ray Pulse Generation
Nobuhisa Ishii (Univ. of Tokyo)
Development of High Average Power fs Laser Systems in KERI
Guang Hoon Kim (KERI)
Driving Mode Locked Pulse Width and Energy to Extreme Based on the Dissipative Soliton
12:00 Thu-E2-3 Properties
Ding Yuan Tang (Nanyang Tech. Univ.)

m Laser Material Processing 2 Chair : Sungho Jeong (GIST), Jianrong Qiu (Zhejiang Univ.)

10:00 Thu-E1-3

11:30 Thu-E2-2

Pulsed Laser Processing of Nanoparticles 93
Dongsik Kim (POSTECH)

13:30 Thu-E3-1

Femtosecond Laser Two-photon Polymerization Via Focus Engineering 94
Yan Li (Peking Univ.)
Advanced Oxide Thin Films Produced by Excimer Laser-assisted Metal Organic Compound
14:30 Thu-E3-3  (ELAMOD)
Tetsuo Tsuchiya (AIST)
Fabrication of On-chip High-Q Microresonators by Femtosecond Laser Micromachining
Jintian Lin (SIOM)

14:00 Thu-E3-2

15:00 Thu-E3-4
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I report the present status and trend of femtosecond laser
processing in AMOLED display manufacturing industry of Korea
and world. Also, the current technical issues of ultrafast laser
processing in the next generation AMOLED (High-definition,
Flexible, Transparent, Large size AMOLED TV) manufacturing
mdustry will be reviewed.

Active-Matrix ~ Organic ~ Light-Emitting ~ Diode
AMOLED) is a new display technology for mobile phones,
=zlevisions, and everything in between. Currently used on
several top Android Smartphones like the LG Flex, Nexus, and
Samsung Galaxy S series, the market for AMOLED displays is
=xpected to reach a level of $28.3 billion by 2020. OLED
Organic Light-Emitting Diode) refers to the thin film of
srzanic material on top of the display. When electrical current is
woplied to this film, it gives off light, just like a regular LED —
=xcept it’s only a few nanometers thick. AM (Active Matrix)
=fers to the display is addressed. Each pixel has an active
=zment (a thin-film transistor, or TFT) that actively provides
serrent to the OLED, maintaining that pixel’s brightness while
‘e other pixels are being addressed. Without the active matrix,
LED displays are small and low-resolution, used for
wolications like mobile phone sub-displays. AMOLED
splays are a next-generation technology; they have both
‘mzher performance, and lower potential cost than AMLCDs.
“MLCD has the problem with most of the backlight's light in
2= LCD layers. The backlight must be on even during dim
mzges, wasting a lot of power. And the liquid crystal layer can’t
wock all the light, so some light leaks through, making the
wacks “gray”. Also, because the light comes from the backlight,
e has to pass through several layers, the viewing angle can be
wer. On the other hand, AMOLEDs have advantage with lower
=r. Only those pixels that are lit up consume power; dim
=ns (such as white text on a black background) consume

ost no power, and video (where the pixels are only about

", on) consumes much less power than LCD. Moreover, they

Thu-E1-1

Status and Trends of Femtosecond Laser Processing in AMOLED,
Next Generation Displays Manufacturing Industry

Sung-Hak CHO
Head, Department of Laser & Electron Beam Application, KIMM (Korea Institute of Machinery & Materials)
171 Jang-dong, Yuseong-gu, Daejeon 305-343, Korea
Professor, Femto Process Lab. (UST-KIMM, Korea Univ. of Science and Technology), Korea

have higher contrast, Better viewing angle, and richer colors.
When a pixel is off, no light comes out all. This high contrast
(over 100,000:1) gives stunning image quality. And because the
light comes from the OLEDs on top of the display, the viewing
angle is a true 180 degrees with no color shift. In addition, the
colors of the OLEDs are rich and deep, so the display looks

much more vibrant than LCD.
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