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27-4: Distinguished Student Paper: Integrated Sensing Platform Based on Quantum Dot Light Emitting Diodes
Juan He, Hao Chen, Shin-Tson Wu, Yajie Dong

27-51: Late-News Paper: Elongated Semiconductor Nanorods — Emitter of Polarized Light in Red and Green.............................. 347
Tobias Jochum, Jan Niehaus, Horst Weller

BOOK 1: SESSION 28: AR/'VR HUMAN FACTORS AND DISPLAY OPTICS

28-1: Invited Paper: Why FOcus CUes IMALLET .............c.ccocooviiiiiiiiiriieieiciieeeeeet ettt ettt bbb 350
Martin S. Banks

28-2: Invited Paper: Simple Method to Reduce Accommodation Fatigue in Virtual Reality and Augmented Reality

Displays...
Philip J. Bos, Liwei Li, Achintya K. Bhowmik

28-3: Invited Paper: Light Field, Focus-tunable, and Monovision Near-eye Displays .............ccccccoevniiininninninnicnieneeneceeeeeene 358

Gordon Wetzstein

Douglas Bryant, Afsoon Jamali,

BOOK 1: SESSION 29: ADAVANCES IN AUTOMOTIVE-DISPLAY MEASUREMENTS

29-1: Invited Paper: Recent Standardization Efforts and Measurement Procedures of German Automotive OEM

and German Flat Panel FOrum (DFF) ..ottt et ettt s h e bt eae e bt e st e st e st et e s besb e beesesaeeseeneeneeneans 361
Karlheinz Blankenbach, Udo Kriiger, Hans-Ulrich Lauer, Martin Zobl
29-2: Pixel Crosstalk: A New Metric to Characterize DOI Loss Due to AG Treatments of Display Glasses .............ccccoccocevevvvnnnnne 365

Thomas Fink, Udo Kriiger

29-3: High-Resolution Scatter Analysis of Anti-Glare Layer Reflection
Michael E. Becker




29-4: Image Blurring Induced by Scattering Anti-Glare Layers
Michael E. Becker, Thomas Fink, Udo Kriiger

BOOK 1: SESSION 30: LC BEYOND DISPLAYS

30-1: Invited Paper: Liquid Crystal Windows for Adaptive Facades ..
Casper van Qosten, Martin Zitto

30-2: A Low Voltage Blue Phase Liquid Crystal Spatial Light Modulator ................cccoccoiviiiiniininiccececeeseeeeeece e 379
Fenglin Peng, Yun-Han Lee, Zhenyue Luo, Shin-Tson Wu

30-3: Depth Enhancement of Light Field Microscope with Hexagonal Liquid Crystal Lens Array ............cccocoocevininiinininenennennens 382
Po-Yuan Hsieh, Chao-Yu Chu, Yun Hsuan, Yi-Pai Huang

30-4: Low-voltage Driving Liquid Crystal Lens with Precise Control of Pretilt Angles using E-beam Lithography ...................... 386

Chen-xiang Zhao, Fan Fan, Vladimir Chigrinov, Hoi-Sing Kwok

BOOK 1: SESSION 31: OLED DEVICES 11

31-1: Novel Laminated OLEDs Using a Non-Metal Transparent Top Electrode with an Embedded Metal Mesh............................ 389
Sunghee Park, Jong Tae Lim, Hyunkoo Lee, Won-Yong Jin, Byoung-Hwa Kwon, Nam Sung Cho, Jae-Wook Kang, Seunghyup Yoo,
Jeong-Ik Lee

31-2: See-through Image Blurrmg of Transparent OLED Display: Diffraction Analysis and OLED Pixel

Optimization .
Zong Qin, Yen-Wei Yeh,

31-3: Suppression of Ambient-Light Reﬂectlon in OLED Display by Using a Micro-Lens Array and Cruciform

BIACK IVIALIICES ..ottt ettt et ettt e st s et s et e st b e st e s et e s et es e e es et e s et en e ssen e e s emeebenseseasene s en e esen e et e st et entebensese s eneeseneeseneetenene 397
Zong Qin, Kuo-Chang Lee, Yen-Wei Yeh, Yi-Pai Huang, Han-Ping David Shieh

31-4: Novel Inorganic Electron Injection and Transport Materials Enabling Large-Sized Inverted OLEDs Driven

DY OXIEAE TETS ..ottt ettt ettt s st s et e st e st e st e s et e s e e es e s es et es et en e ssen e esen e ebensehea s en e s en e et en e et es e et entebensesenseneaseseeseneaseneane 401
Hideo Hosono, Junghwan Kim, Toshio Kamiya, Nobuhiro Nakamura, Satoru Watanabe

BOOK 1: SESSION 32: TOUCH MATERIALS I1

32-1: Transparent Conductive Film at In-Cell Touch Structure .............c.ccooiiiiiiiiiniiiiiiiceeeee ettt 405
Sejong Shin, Junsik Hwang, Taeheon Kim, Byungryul Choi, Youngseok Choi, Jinwuk Kim, Sangmun Shin, Dongwoo Kang,
Kwihong Park, Yuseon Kho

32-2: High-Speed Capacitive Touch Sensor with Pseudo-CMOS Buffer using a-IGZO TFTs on Plastic ..............cccocooeciniiniinns 408
Yuanfeng Chen, Di Geng, Jin Jang

BOOK 1: SESSION 33: FLEXIBLE MANUFACTURING AND TEST

33-1: Invited Paper: Development of AMOLED Display: From Rigid to Flexible.............c..cccocooiiiiiiiniiiiiiiceeseeeee 412
Xiugi Huang, Kun Hu, Li Lin, Qi Shan, Xiaolong Yang, Xiaoyu Gao

33-2: Invited Paper: Evaluating Reliability of Flexible Electronic Materials with Combined Electro-Mechanical

TeStING TECHIMIQUES ......c..oiuiitiiiiiiiiieie ettt ettt ettt sa e bt eb e sh e e bt e bt es s e st e s s e s s e b ettt she e bt e st es e estes b e st en b et enbenb et e ebesueebeeneeneennens 415
Megan J. Cordill, Julia Berger, Tanja Jorg

33-3: Study of Bonding Technology on Flexible SUDStrate ................c.ccccooiiiiiiiiiiicc et 419
Li-Qiang Chen, Tao Sun, Hong Li, Qing-Hui Zeng, Wei-Feng Zhou, Shan-Chen Kao, Da-Wei Wang

33-4: COA Technology Applied in ADS MOAe LCDS...........ccciiiiiiieii ettt sttt et b et sbe st e b se b sees e teneane 422

Lianjie Qu, Yun Qiu, Zhichao Lv, Peilin Zhang, Guangdong Shi, Shuai Liu, Dan Wang

BOOK 1: SESSION 34: QUANTUM-DOT MATERIALS

34-1: Invited Paper: Heavy Metal-Free Quantum Dots Making Inroads for Consumer Applications..............c.cocoocevviviinininrennnnnns 425
Nigel L. Pickett, Nathalie C. Gresty, Margaret A. Hines

34-2: A Rapid, Highly Emissive Procedure Synthesize of Giant Pure Red Coreshell Quantum Rods by Using

Modified Tributylphosphine-assiSted MEthod .................ccooiiiiiiiiiiiii ettt ettt ettt et sttt sae bt ese e e eaeen 428
Jing Qin, Junjie Hao, Wei Chen, Jian Deng, Dan Wang, Bing Xu, Dan Wu, Kai Wang, Shang Li, Zuoliang Wen

34-3: A Low-cost, Two-step Nucleation and Growth of CdTe Quantum Dots via Magic-sized Cluster Intermediates

in Aqueous Phase...
Junjie Hao, Wei

34-4: Simultaneous Scanning Transmission Electron Microscopy, Cathodoluminescence Imaging and EELS of

QUANTUIN DOt AN ROMS .....cooiiiiiiiic ettt e et e et e et eeteeeteeeseeeseeessessseesseassesssessseesseesseesseessessseasseessesssesssenssesssenssenssans 436

George R. Fern, Jack Silver, Terry G. Ireland, Ashley Howkins, Tobias Jochum, Jan S. Niehaus, Frank Schréder-Oeynhausen,
Horst Weller




BOOK 1: SESSION 35: AR/VR 3D-SENSING AND DISPLAYS

35-1: Invited Paper: Real-Time 3D-Sensing Technologies and Applications in Interactive and Immersive Devices......................... 440
Achintya K. Bhowmik
35-2: Invited Paper: RGB-D Image Understanding using Supervision Transfer ...............c..ccccociiiiiiniiiiiceeeeeee 444

Saurabh Gupta, Judy Hoffman, Jitendra Malik

35-3: Invited Paper: Industrial Deployment of a Full-featured Head-mounted Augmented-reality System and the

Incorporation of a 3D-Sensing PLAtfOrM..............cccooiiiiiiiiii ettt sttt et b sttt et et e bbbt st b et ennen 448
Philip Greenhalgh, Brian Mullins, Anders Grunnet-Jepsen, Achintya K. Bhowmik

35-4: Invited Paper: A Wide Field of View Head Mounted Display and Its Effects on Search Performance in

Augmented Reality ...
Kiyoshi Kiyokawa

BOOK 1: SESSION 36: AUTOMOTIVE DISPLAY-SYSTEM OPTIMIZATION

36-1: Automotive OLED Luminance Consumption Control Methods.................ccciiiiiiiiiiiiiiiiniee e 456
Paul Weindorf
36-2: Micro-Structure Optical Film for LED Backlight in Automotive Display.............c.ccccocoioiiiniiniiiniincnceceeceeeeeene 460

Qibi Feng, Huijuan Yi, Xin Che, Zuchuan Shi, Xudong Fang, Guogiang Lv
36-3: Emissive and Reflective Properties of Vehicle Displays Measured using Fourier-Optics Viewing-Angle

INSEIUIMEIIES .......oiiiiiiiiiii ittt ettt b e sttt bbbt s bt ea et eb ot eb et e b et e et s e st e e eme e b ea e e b et eue s e st saes e et e st et ea e bemtebe st ebeneeneenebetenene 463
Pierre Boher, Thierry Leroux, Thibault Bignon, Véronique Collomb-Patton
36-4: Effective Surface Treatment on the Cover Glass for Auto-Interior Applications...................cccccocoinniiiiiinnniciineceeene 467

Cheng-chung Li, Tomohiro Ishikawa

BOOK 1: SESSION 37: HIGH-RESOLUTION LCDS

37-1: Development of 82-inch Super Hi-Vision 10K4K Liquid Crystal Display .............cccocooiiiiiiiniiniinieeeeseseeeseeeeesieee 470
Yinglong Huang, Shou Li, Xinxin Mu, Weipin Hu, Sha Liu, Yuxin Bi, Ke Liu, Jungmok Jun, Yanping Liao, Xibin Shao
37-2: 1058-ppi 4K LC Display Using a Top-Gate Self-Aligned CAAC-OS FET...........cccooiiniiiiiiiiiiieieeeee ettt 473

Shuhei Yoshitomi, Yasuhiro Niikura, Yuko Oe, Daisuke Kubota, Koji Kusunoki, Yoshiharu Hirakata, Shunpei Yamazaki, Masahiro
Katayama, Natsumi Matsuo

37-3: A Novel Pixel Structure for 847 ppi Display with LTPS Technology .............cccccoocoiriiiiniiiniineincncecieceieneeseeeeeeeeneene 477
Yangzhao Ma, Hidenori Ikeno, Poping Shen, Ling Wu, Hao Wu, Qiong Song, Changho Tseng

37-4L: Late-News Paper: Development of a 27-in. 8K x 4K Liquid-Crystal Display Utilizing an InGaZnO TFT

BACKPIAIE ......coooiiiiiiiiii ettt ettt ettt h e bt h et s a ettt h et bt he e st et s ettt ea bt b et b st bt eaebe ettt 480
Shigeyuki Yamada, Fumikazu Shimoshikiryoh, Yasuhisa Itoh, Atsushi Ban

BOOK 1: SESSION 38: OLED PRINTING

38-1: Invited Paper: Ink-Jet-Printed OLEDs for Display APpHCations.................coocciiiiiiiiiiiiiiiiineccieececee et 484
Peter Levermore, Thorsten Schenk, Hsin-Rong Tseng, Hsing-Ju Wang, Holger Heil, Anja Jatsch, Herwig Buchholz, Edgar Bohm

38-2: Invited Paper: Latest Progress and Its Fundamentals for Polymer-OLED Material...............c.ccccoceoiniiniiiinneninecneceeee 487
Takeshi Yamada

38-3: Invited Paper: Solution Printing for OLED TeleVISIONS ..............ccociriiiiiiiiniiiiniicicceceesee ettt 491

Reid J. Chesterfeild, Adam Fennimore, Htay Hlaing, Ines Meinel Wyrsta, Jeff Merlo, Nora Radu, Hjalti Skulason, Arjan Zoombelt
38-4: The Interfacial Effect between HTL and EML on the Efficiency of Solution Processed Green Phosphorescent
OLEDs

BOOK 1: SESSION 39: CAPACITIVE TOUCH

39-1: Mutual-Capacitance in-Cell Touch Pamel...............coooiiiiiiiiiiiie ettt 498
Chen-Hao Chiang, Yang-En Wu, Kai-Ting Ho, Ping-Yu Chan

39-2: New In-cell Capacitive Touch Panel Technology with Low Resistance Material Sensor and New Driving

Method for Narrow Dead Band DISPIAY ...........c.ccoiiiiiiiiiiiiiiiicct ettt ettt 502
Yasuyuki Teranishi, Koji Noguchi, Hiroshi Mizuhashi, Koji Ishizaki, Hayato Kurasawa, Yoshiharu Nakajima
39-3: An Electrostatic Haptic Display with a Projected Capacitive Touch Screen...............cc.ccoooviiiniiiniininieecceeeceeee 506

Ki Duk Kim, Yongkyun Choi, Seung Hwan Yoon, Jeonggoo Kang, Heewon Kim, Jeha Ryu

BOOK 1: SESSION 40: OPTICAL MATERIALS AND COMPONENT MANUFACTURING

40-1: Distinguished Paper: A Novel Ultra-Thin Polarizer to Achieve Thinner and More-Flexible Displays..............c..cccocccoevniins 510
Shusaku Goto, Minoru Miyatake, Yuji Saiki
40-2: Super Retardation Film and Its Application as a Polarizer Protective Film...................ccocooiiiiiiiiicecceee 514

Koichi Murata, Yasushi Sasaki, Toshiyuki Oya, Toshitake Suzuki



40-3: Fabrication of a Wire Grid Polarizer on Liquid Crystal Display Using Nano-imprinting Lithography
Wei-Chi Wang, Tsai-Sheng Lo, Sheng-Kai Lin, Chih-Chiang Chen, Hui-Ku Chang, Ming-Jui Wang, Chia-Hsin Chung, Huang-.
Shen, Han-Sheng Nian, Sheng-Ming Huang, Jen-Kuei Lu, Norio Sugiura

40-4: Development of Color Resists Containing Novel Dyes for Liquid Crystal Displays

Yasuki Tatsumi, Masato Inoue

BOOK 2

BOOK 2: SESSION 41: PHOTOLUMINESCENT QUANTUM DOTS

41-1: Invited Paper: “Greener” Quantum-Dot Enabled LCDs with BT.2020 Color Gamut ...............c..cccooeoieiininineneeneineenreene 549
Ernie Lee, Chunming Wang, Charlie Hotz, Jason Hartlove, Jeff Yurek, Hugh Daniels, ZhongSheng Luo, Don Zehnder

41-2: Invited Paper: Quantum Dots and Aligned Quantum Rods for Polarized LC Backlights .................c.c.cccconiiiiinnninnnn. 552
Kristiaan Neyts, Moh 1 Mok limasoudi, Zeger Hens, Jeroen Beeckman

41-3: Invited Paper: Luminescent Nanocrystals and Composites for High Quality Displays and Lighting................c...c..cccceeit 556
Wei Chen, Junjie Hao, Jing Qin, Dan Wang, Kai Wang, Xiaowei Sun

41-4: Distinguished Paper: Design Considerations for Highly Efficient Edge-Lit Quantum Dot Displays ..............c..cccoeviniinins 560

Karen Twietmeyer, Sridhar Sadasivan

BOOK 2: SESSION 42: WEARABLE DEVICES AND DISPLAYS

42-1: Invited Paper: Display Technologies for Wearable DevViCes ................ccccccoiririiiiiiininiieiiiieeee et 564
Gang Xu, Liangyu Pan, Kai Yuan Ko, Weigang Shen, Weiqin Wang

42-2: Invited Paper: A True Circular 1.39 Inch AMOLED for Wearable Application ................cccccoeiiniiniininncnnenecncceccecene 566
JJ Lih, Tsang-Hong Wang

42-3: Invited Paper: Requirements for Next Generation Wearable Display and Battery Technologies.................ccccocovcininininnnnn. 570
Kunjal Parikh, Khaled Ahmed, Naoki Matsumura, David Gottardo, Ramon Cancel, Brian Girvin, Ronald Woodbeck

42-4: Invited Paper: A Full-Color Electrophoretic DISPIAY.............cccooiiiiiiiiiiiicc sttt 574

Stephen J. Telfer, Michael D. McCreary

BOOK 2: SESSION 43: AUTOMOTIVE APPLIED VISION: CHALLENGES IN HIGH AMBIENT LIGHT

43-1: Invited Paper: Automotive Biometric Automatic Luminance Control System...............cccccoevniiiniiniininnininceeeeeeeene 578
Paul Weindorf, Paul Morris, Shadi Mere

43-2: Measurement and Deformation of a Curved LCD ...ttt 582
Li-Xuan Chen, Yung-Jui Lee, Hsiao-Hsien Chen

43-3: Image Sticking Evaluation Using Fast Fourier Transform Analysis..............co.cccoiiiiiiiiiiniicc e 585
Yan-xue Wang, Li-xuan Chen, Yan-song Li, Yun Zhang, Ken Hsiao, Yung-Jui Lee

43-4: Revisiting Lighting Standards for Critical Viewing TasKS ...........cccoiiiiiiiiiiiiicc ettt 588

Michael E. Miller, Patrick Shorter

BOOK 2: SESSION 44: PHOTOALIGNMENT

44-1: Invited Paper: Photo-alignment and n-FFS LCD Technologies with IGZO-TFT Applied to Generation Eight

FACLOTY ..ottt a st a et bbbt s h et ea et ettt b et b et et et ettt h et bt e h e st et s ettt ea bt b ettt ebeea bt eaene 592
Isamu Miyake, Hiroaki Asagi, Masahiro Shimizu, Kazuhito Matsumoto, Yusuke Nishihara, Yoshito Hashimoto, Tomohisa
Matsushita, Shinji Shimada, Yasuhisa Ito

44-2: Ultra-Thin High-Dichroic-Ratio Polarizer Generated by Photoalignment................c.cc.cccoeiiiiniiiniininniinceneeeceeeeeene 596
Su Pan, Jacob Y. Ho, Vladimir G. Chigrinov, Hoi-Sing Kwok

44-3: Nanoscopic Patterned Photo-alignment for Electrically Switchable Liquid Crystal Pancharatnam-Berry

Phase DIfFractive LLEIS ...........c.ooiiuiiiiiiiiie ettt ettt b ettt sttt b et e bt s et s e st ettt et b et b et e b e st bt en b et et e 599
Alwin Ming Wai Tam, Fan Fan, Hung-Shan Chen, Tao Du, Vladimir G. Chigrinov, Yi-Hsin Lin, Hoi-Sing Kwok

44-4L: Late-News Paper: Photo-Aligned Quantum Rod Dispersed Liquid Crystal Polymer Films ...............cccccooconininininninnnns 602
Abhishek Kumar Srivastava, Wanlong Zhang, Julian Schneider, Andrei Susha, Andrey Rogach, Viadimir Grigorievich Chigrinov,
Hoi Sing Kwok

BOOK 2: SESSION 45: OLED DISPLAYS I

45-1: Invited Paper: Recent Progress of White Light-Emitting Diodes for an Application to New Models of OLED

Deok Yeo

45-2: Advanced OLED Display Technologies for Large-Size Semi-Flexible TVs..........cccccccoiiiiiiiiiiiiiicecirneecicereeeeeeeenes 609
Hong-Jae Shin, Kwang-Mo Park, Shinji Takasugi, Soo-Hong Choi, Yun-Sik Jeong, Hee-Dong Choi, In-Jue Kim, Han-Seop Kim,
Hyeon-Woo Lee, Chang-Ho Oh



45-3: A Novel Seamless Kawara-type Multidisplay with Flexible OLED Panels Using an Optically Isotropic Film
Daiki Nakamura, Nozomu Sugisawa, Hisao Ikeda, Yuichi Yanagisawa, Shingo Eguchi, Yoshiharu Hirakata, Shunpei Yamazaki,
Takumi Shigenobu, Naoto Goto, Masataka Sato

BOOK 2: SESSION 46: FORCE SENSING AND EMERGING TECHNOLOGIES

46-1: Invited Paper: Touch and Display Integration with FOrce................ccccocooiiiiiiiiiiccccec e 617
Kurth Reynolds, Petr Shepelev, Arnulf Graf

46-2: Multi-Level-Pressure Touch Sensors with P(VDF-TrFE) Deposited on Metal Oxide Thin Film Transistor ...................c........ 621
Taiyu Jin, Jeongjae Ryu, HanSaem Kang, Kwangsoo No, Sang-Hee Ko Park

46-3: Piezoelectric Pressure Sensor using Top-Gate Effect with Dual-Gate a-IGZO TFTS..........ccccccooviiiiiiniinininencceeeeeeeene 625

Di Geng, Songyi Han, Heejae Seo, Jin Jang

BOOK 2: SESSION 47: TFTS ON FLEXIBLE SUBSTRATES

47-1: Invited Paper: Sensor and Circuit Solutions for Organic Flexible...................o.cccoiiiiiicceceeeeeeeee e 629
A.KM. Mahfuzul Islam, Hiroshi Fuketa, Koichi Ishida, Tomoyuki Yokota, Tsuyoshi Sekitani, Makoto Takamiya, Takao Someya,
Takayasu Sakurai

47-2: Invited Paper: Oxide/Organic Semiconductor Electronics on Plastic Substrates for Flexible AMOLED

DIHSPLAYS ...ttt et h b h et e a et bbb et a s e Rttt h et bt e h et h e st es et s et et bt e bt ebe st bt ea b et ene e 633
Yoshihide Fujisaki, Mitsuru Nakata, Yoshiki Nakajima, Hiroshi Tsuji, Masashi Miyakawa, Genichi Motomura, Hirohiko
Fukagawa, Takahisa Shimizu, Toshimitsu Tsuzuki, Tatsuya Takei, Toshihiro Yamamoto

47-3: Invited Paper: Various Low-Temperature Activation Methods for IGZO TFTs in Flexible Displays ............ccccccoeiniineens 637
Hyun Jae Kim
47-4: Invited Paper: Flexible AMOLED based on Oxide TFT with High Mobility ...........c..cccocoiiiiiiiiiniiiiiiceeee 641

Hua Xu, Min Li, Lei Wang, Miao Xu, Honglong Ning, Junbiao Peng

BOOK 2: SESSION 48: ELECTROLUMINESCENT QUANTUM DOTS

48-1: Invited Paper: High Efficiency and Ultra-Wide Color Gamut Quantum Dot LEDs for Next Generation

DIESPLAYS ...ttt ettt sttt h e bt bt a e a e s e st et ettt e b bt bt eh e e bt ekt ea e st e Rt e e AR e bttt eh e bt e Rt es e eh b e st e Rt en b et e b e nbe bt ebesue bt ene et eneene 644
Jesse R. Manders, Jake Hyvonen, Alexandre Titov, Krishna P. Acharya, Jean Tokarz-Scott, Yixing Yang, Weiran Cao, Ying Zheng,
Lei Qian, Jiangeng Xue, Paul H. Holloway

48-2: Invited Paper: N- and P-type Metal-Oxides for Quantum Dot Light Emitting Diodes...............cccocccoeoniininniniinincncens 648
Hyo-Min Kim, Jin Jang
48-3: Invited Paper: Quantum Dot Electroluminescence: Towards Achieving the REC 2020 Colour Co-ordinates......................... 652

Poopathy Kathirgamanathan, Muttulingam Kumaraverl, Lisa M. Bushby, Seenivasagam Ravichandran, Nicola Bramananthan,
Sivagnasundram Surendrakumar

48-4: Invited Paper: Quantum Dots for Display: From Photoluminescence to Electroluminescence ................ccccocovevevienenenennnnns 657
Fei Zhao, Yongyin Kang, Xiaofang Jiang, Xiaogang Peng

BOOK 2: SESSION 49: WEARABLE/STRETCHABLE DISPLAYS/SENSORS

49-1: Invited Paper: Large-Area Tactile Skins Prepared with Thin-Film Technology.................c..ccccccccnniiiiinninecccene 660
Aaron P. Gerratt, Hadrien O. Michaud, Swati Gupta, Stéphanie P. Lacour

49-2: Invited Paper: Stretchable Passive Matrix LED Display with Thin-Film Based Interconnects
Rik Verplancke, Maarten Cauwe, Steven Van Put, Edsger C. P. Smits, Roel Kusters, Gert van Heck, Jeroen van den Brand,
Mitsuhiro Murata, Hideki Ohmae, Yoshihiro Tomita, Hideki Nakata, Jan Vanfleteren, Herbert De Smet

49-3L: Late-News Paper: Flexible and Stretchable Hybrid Electronics Systems for Wearable Applications .................c..cccoccceeee 668
Wei Yuan, Weibing Gu, Jian Lin, Zheng Cui

49-4L: Late-News Paper: All-Ink-Jet-Printed Wearable Information Display Directly Fabricated onto an

EIaStomeric SUDSIIALE .............oocooiiiiiiiiiiiic et bbbt e bbb 672
Byeongmoon Lee, Junghwan Byun, Eunho Oh, Hyunjong Kim, Sangwoo Kim, Yongtaek Hong

BOOK 2: SESSION 50: AUTOMOTIVE HEAD-UP DISPLAYS: TECHNOLOGY AND CHALLENGES

50-2: Development of New Head-Up Display System Utilizing RGBW LCD and Local Dimming Backlight......................c...c.c.... 680
Kazuhiko Sako, Naoyuki Takasaki, Shigenori Aoki, Tatsuya Yata, Tsutomu Harada
50-3: A Full Windshield Head-Up Display using Simulated Collimation ....................ccccoiiiiiiiiiiciincecceeeeccreeeeeeee e 684

Philippe Coni, Sylvain Hourlier, Aude Gueguen, Xavier Servantie, Laurent Laluque

BOOK 2: SESSION 51: REFLECTIVE LC DEVICES

51-1: Reflective Full-Color LCD Using LTPS TFT at 1Hz with Measures against Photo Leakage Current................ccocccooeeneee 688
Takumi Sano, Hajime Yamaguchi, Yasushi Kawata, Yuki Matsuura, Muneharu Akiyoshi, Kisako Takebayashi, Akio Murayama,
Yoko Fukunaga, Masaya Tamaki, Masashi Mitsui, Naoyuki Takasaki, Takashi Nakamura, Yoshiro Aoki, Hirotaka Hayashi



51-2: Novel Achromatic Polarizer with High Dichromatic Ratio
Noriaki Mochizuki, Norio Koma, Junji Toda, Takahiro Ishinabe, Hideo Fujikake

51-3: Polarization-Selective Reflective Liquid Crystal Lens with Wavelength-Tunability.................ccccooiiiiiiniiie 696
Hyunbae Park, You-Jin Lee, Jae-Hoon Kim, Chang-Jae Yu

BOOK 2: SESSION 52: OLED DISPLAYS II

52-1: Invited Paper: OLED Microdisplays Control Cell Behavior through Optogenetics ...............cocccveiniinininneneencinceeeene 699
Malte C. Gather
52-2: Invited Paper: OLED Microdisplays — Enabling Advanced Near-to-Eye Displays, Sensors, and Beyond .............................. 703

Uwe Vogel, Bernd Richter, Olaf Hild, Philipp Wartenberg, Karsten Fehse, Matthias Schober, Stephan Brenner, Judith
Baumgarten, Peter Konig, Beatrice Beyer, Gerd Bunk, Steffen Ulbricht, Christian Schmidt, Matthias Jahnel, Elisabeth Bodenstein,
Stefan Saager, Christoph Metzner, Volker Kirchhoff

52-3: Distinguished Paper: 3 Stacked Top Emitting White OLED for High Resolution OLED TV
Young Kwan Jung, Hong Seok Choi, So Yeon Ahn, Seunghyun Kim, Heedong Choi, Chang Wook Han, Binn Kim,
Jongmoo Kim, Jeong Hyeon Choi, SooYoung Yoon, Yoon Heung Tak, Hyun Chul Choi, Byung Chul Ahn, In Byeong Kang

52-4: Achievement of Blue Phosphorescent Organic Light-Emitting Diode with High Efficiency, Low Driving

Voltage, and Long Lifetime by Exciplex—Triplet Energy Transfer Technology ................cccoccoiiiiiiniiiniiniinincicneeneceeeeereene 711
Yui Yamada, Hideko Inoue, Satomi Mitsumori, Takeyoshi Watabe, Takahiro Ishisone, Tomoka Hara, Tatsuyoshi Takahashi, Harue
Nakashima, Satoshi Seo

BOOK 2: SESSION 53: DISPLAY IMAGING AND COLOR VISION

53-1: Invited Paper: The Winter Green and Summer BIUE..............ccoccoiiiiiiiiiiinicec ettt 715
Miyoshi Ayama, Toshiya Hamano, Akihisa Kumakura, Tomoharu Ishikawa

53-2: Wide-Color-Gamut and High-Dynamic-Range Color-Image Encoding Scheme based on CIECAMO2...............ccocevevvrennnne 719
Youngshin Kwak, Yeseul Baek, Jungwon Kang, Hui Yong Kim

53-3: Observer Metamerism and Its Effect on Color Accuracy in Display Media Technology ................c..cccccccoinniiciinnneccncnnnn. 723
Rodney L Heckaman, John Ho

53-4: Image Saliency Detection based Depth Adjustment for Stereoscopic Image..............c.ccccoociiiiiniiniiniiniinece e 727

Zhenping Xia, Cheng Cheng, Fuyuan Hu, Zhancheng Zhang

BOOK 2: SESSION 54: NOVEL ACTIVE-MATRIX APPLICATIONS

54-1: Parallel Fabrication for Integration of Electronic and Microelectromechanical Systems...............ccccooevivinineniininieniniennne 731
Patrick Schalberger, Sheikh Abdullah Al Nusayer, Cornelius Raichle

54-2: Transmissive OLED and Reflective LC Hybrid (TR-Hybrid) Display with High Visibility and Low Power

COMSUIMPTIOI ......oouiiiiiiiet ettt ettt b e b e st e st e s e st e s et e s e sbe b e eb e eb e e bt eh e es e ea s ea s em s e nb et e eb e sheeb e es e es e es e es e e st en b et e sbenbe bt ebesueebeeneeneennans 735
Tatsuya Sakuishi, Ryo Hatsumi, Akihiro Chida, Akio Yamashita, Masaru Nakano, Tetsuji Ishitani, Toshiki Sasaki, Koji Kusunoki,
Susumu Kawashima, Satoshi Seo, Yoshiharu Hirakata, Johan Bergquist, Shunpei Yamazaki, Masataka Nakada, Satoru Idojiri,
Hiroki Adachi

54-3: Invited Paper: Flexible Active-Matrix OLET Display on a Plastic Substrate................c.cccoooiiiiiiniiincreneeecceeeene 739
Hsing-Hung Hsieh, Wei-Chung Chen, Gianluca Generali, Caterina Soldano, Riccardo D'Alpaos, Guido Turatti, Viviana Biondo,
Michele Muccini, Edzer Huitema, Antonio Facchetti

BOOK 2: SESSION 55: EMISSIVE DEVICES

55-1: Invited Paper: Passive Matrix Displays with Transfer-Printed Microscale Inorganic LEDs
Matthew Meitl, Erich Radauscher, Salvatore Bonafede, David Gomez, Tanya Moore, Carl Prevatte, Brook Raymond, Brent Fisher,
Kanchan Ghosal, Alin Fecioru, Antonio Jose Trindade, David Kneeburg, Christopher A. Bower

55-2: Invited Paper: ILED Displays: Next Generation Display Technology ..............ccccoooiiiiiiiiiinininieieeeeeseee et 747
William Henry, Chris Percival
55-4: Large Size Quantum Dots-based Organic/inorganic Hybrid Light-emitting Devices ..............ccccccoviiiiiinniiiciinieecccene 751

Fushan Li, Qunying Zeng, Wei Wu, Hailong Hu, Jintang Lin, Tailiang Guo

BOOK 2: SESSION 56: AUTOMOTIVE LCDS I: WIDE COLOR GAMUT AND HIGH TEMPERATURE

56-1: High Performance Liquid Crystals for Vehicular Displays..............ccccoiiiiiiiiiiiiniiiceretsec et 754
Fenglin Peng, Yuge Huang, Fangwang Gou, Minggang Hu, Jian Li, Zhongwei An, Shin-Tson Wu
56-2: Development of a Higher-Performance Polarizer with Dye Components...............c..cocoeeviriiininiiieieieieeseseeese e 757

Hiroki Kato, Norio Koma, Junji Toda, Noriaki Mochizuki, Takahiro Higeta, Takuto Nishiguchi
56-3: Distinguished Paper: A Novel Moth-Eye-like Surface Film that is Anti-Reflective and Highly Scratch
Resistant ....
Shuntaro Ibuki, Ayako Matsumoto Miho Asahl
56-4: Quantum Dot LCDS for ReC. 2020..............ccooiiiiieiieieieieieste st ete ettt eteete ettt et esestesaessessessesseeseeseeseesseseessessensessessansessesseeseeseensensens 765
Ruidong Zhu, Zhenyue Luo, Haiwei Chen, Yajie Dong, Shin-Tson Wu




56-5: A New Optical Clear Adhesive Material for Vehicle Display
Takahara Naoki, Yoshida Akihiro, Miyamoto Yuuki

BOOK 2: SESSION 57: E-PAPER/REFLECTIVE DISPLAYS

57-1: Invited Paper: Measurement of Readability of E-paper
Masaru Miyao, Hiromu Ishio, Tatsumi Takahashi, Kei Hyodo, Shigusa Matsunami, Yuki Ishii, Kohei Iwata, Takehito Kojima

57-2: Invited Paper: Flexible Electrophoretic Displays with Novel Drive Schemes for Wearables and Mobiles.............c....ccoeene. 774
lan French, James Wu

57-3: Janus Particles Containing Inorganic Electroluminescent Phosphor for Emissive and Reflective Dual-Mode

TWIStING-BALl DESPIAY .....c.ooiviiiiiiiiii ettt e e bttt eb e bt b e ea e st e s s et e b et et e sb e e bt e bt es e es s es e e st en b et e benbe bt ebesueebeeneeneennens 778
Yusuke Komazaki, Toru Torii

57-4L: Late-News Paper: Silver Electrodeposition-based Multicolor Electrochromic Device Toward Color e-Paper
Norihisa Kobayashi, Ryo Onodera, Kazuki Nakamura

BOOK 2: SESSION 58: OLED MATERIALS

58-2: Revealing the Excited-state Dynamics of Thermally Activated Delayed Flourescence Molecules by using

Transient ADSOIPHON SPECLIOSPY ........c.ooueuiriiiiiiitiit ettt ettt bbbt e st b st e et et et e b et e bt st e st st es e st e st et en e e b et ebe st es e st eseeaeseebenene 786
Takuya Hosokai, Hiroyuki Matsuzaki, Akihiro Furube, Katsumi Tokumaru, Tetsuo Tsutsui, Hajime Nakanotani, Masayuki Yahiro,
Chihaya Adachi

58-3: Invited Paper: Demonstration of Highly Efficient and Air-Stable OLED Utilizing Novel Heavy-Doping

TECRIEQUE ...ttt a b et a st e et ettt s bt bt et e eh e e bt eh e ea s ea s e m s et e s b e bt eb e sh e e bt es e es e eh b es e e st en b et e b e nb et e ebesueebeeneentennene 790
Hirohiko Fukagawa, Katsuyuki Morii, Munehiro Hasegawa, Taku Oono, Tsubasa Sasaki, Takahisa Shimizu, Toshihiro Yamamoto

58-4: Highly Efficient Tandem Organic Lighting Emitting Diodes with Novel Electron Transport Materials ..................ccccccccceee. 794
Hyeong Woo Bae, Ju Young Lee, Young Hoon Son, Hye In Yang, Gyeong Heon Kim, Jang Hyuk Kwon

BOOK 2: SESSION 59: HIGH-DYNAMIC-RANGE AND FIELD-SEQUENTIAL-COLOR DISPLAYS

59-1: Invited Paper: Modeling and Suppressing of Color Breakup ...............cccooiiiiiiiiiiiiiiieeeseese e 798
Yuning Zhang, Jian Wang, Lili Wang, Yan Tu, Xiaohua Li

59-2: Distinguished Paper: The Role of Local Dimming Density, Native Panel Contrast, and Glare Sources in the

Visual Quality of HDR Displays ....
David M. Hoffman, Natalie Stepien, Wei Xiong

59-3: Proper Luminance of HDR TV SYSEEIM.........cccoociiiiiiiiiiiieietiee sttt et ettt st b et eseeb e st et et et e besb e besbesueebeeneeneeneens 806
Jingyu Fang, Haisong Xu, Weige Lv, M. Ronnier Luo

59-4: Reduction of Possible Flicker and Color Breakup using Deflicker-FSC Method for Field-Sequential-Color

Displays
Kai-Tung Teng, Fang-Cheng Lin, Chi-

Wen Chang, Ching-Huan Lin, Yi-

Pai Huang, Han-Ping D. Shieh

BOOK 2: SESSION 60: NEW TFTS

60-1: Invited Paper: The Emerging Era of 2D Materials
Saptarshi Das

60-2: A New Concept of In-Ga-Zn Oxide Composition for Fabricating High Mobility and Stability FETs ............c.c..cccoecniinis 816
Noritaka Ishihara, Kazuhiro Tsutsui, Takako Takasu, Masashi Tsubuku, Shunpei Yamazaki, Satoshi Higano, Kurosaki Daisuke,
Akihisa Shimomura

60-3: Distinguished Paper: Oxide Vertical TFTs for the Application to the Ultra High Resolution Display
Hye-In Yeom, Geumbi Moon, Yunyong Nam, Jong-Beom Ko, Seung-Hee Lee, Junyong Choe, Ji Hoon Choi, Chi-Sun Hwang, Sang-
Hee Ko Park

BOOK 2: SESSION 61: BACKLIGHT SYSTEMS

61-1: Content Adaptive Expandable Colour Gamut LiCD ...........ccocooiiiiiiiiiiiiiee ettt ettt 823
Ben Broughton, Ed Heywood-Lonsdale, Kenji Maeda, Fumitaka Seki

61-2: Optical Efficiency Enhancement in Wide Color Gamut LCD by a Patterned Quantum Dot Film and Short

PaSS REFIECEON ...ttt b bttt b et bbb e st s e e st e e et e b et e b et e h e e s e st et en et e st ek en b b et e bt eb et en e b et ene e 827
Hyo-Jun Kim, Min-Ho Shin, Joo-Suc Kim, Young-Joo Kim

61-3: Tripling LCD-BLU Efficiency by Simultaneous Color and Polarization Recycling............c..cccoccveinininninnininenccncene 830
Zhenyue Luo, Guiju Zhang, Ruidong Zhu, Yating Gao, Shin-Tson Wu

61-4: Holographic Diffuser Design for Multi-band Beam Shaping .............cc.cocoooiiiiiiiiiiiniiii e 833

Chao Yu, Yifan Peng, Tianyi Guo, Haifeng Li, Xu Liu



BOOK 2: SESSION 62: OLED WEARABLE DISPLAYS

62-1: Invited Paper: Directly Patterened 2645 PPI Full Color OLED Microdisplay for Head Mounted Wearables......................... 837
Amalkumar Ghosh, Evan P. Donoghue, Ilyas Khayrullin, Tarig Ali, Ihor Wacyk, Kerry Tice, Fridrich Vazan, Laurie Sziklas, David
Fellowes, Russell Draper

62-2: Novel Thin Film Encapsulation Structure for Wearable Plastic AMOLED Display ...........ccccoooniiniinininieneneceecneee 841
Chieh-Hung Yang, Pei Yin, Jonathan H. Tao, Ju-Cheng Hsiao, Meng-Ting Lee, Hsueh-Hsing Lu, Yu-Hsin Lin
62-3: Panel Design Technology for Circular OLED DISPIaY .........c..cccooiiiiiiiiiiiiiieieeeeses ettt sttt st sb e 844

Dae-Sung Jung, Sang-Moo Song, Hee-Kwang Kang, Nak-Woo Kim, Jae-Ho Sim, Byong-Wook Shin, Chang-Dong Kim, Byeong-
Koo Kim, Myoung-Kyu Kim
62-4L: Late-News Paper: A Circular Flexible AMOLED Display with a 1-mm Slim Border ...............c..ccoooniininniniininccncens 847
Li-Fong Lin, Chia-Hsun Tu, Ko-Ruey Jen, Yi-Chien Chen, Chien-Kai Ma, Pei-Yun Wang, Yu-Chun Huang, Kuan-Heng Lin, Hsin-
Hui Wu, Chieh-Hung Yang, Shu-Te Ho, Jia-Hua Lin, Chang-Chan Wu, Chih-Yu Yu, Ming-Chang Hsu, Chien-Ming Ko, Wan-Tsang
Wang, Chia-Kai Chen

BOOK 2: SESSION 63: AUTOMOTIVE LCDS II: FAST RESPONSE AND HIGH LUMINANCE

63-1: High Transmittance and Fast Response Time Liquid Crystal Displays Using A Novel Electrode Pattern ..................c........... 851
Ankai Ling, Jianqun Chen, Ling Wu, Huimin Xie, Poping Shen, Changho Tseng

63-2: Distinguished Paper: Large-scale Luminance Enhancement Film with Quantum Rods Aligned in Polymeric

Nanofibers for High Efficiency Wide Color Gamut LED DiSPIay ............ccccociiiiiiiiiiiiiiieesetreieeieseete et 854
Jing Qin, Zuoliang Wen, Shang Li, Junjie Hao, Wei Chen, Di Dong, Jian Deng, Dan Wang, Bing Xu, Dan Wu, Kai Wang, Xiaowei
Sun

63-3: The Novel FFS Structure to Improve Image-Sticking in Liquid Crystal Displays
ChangSeung Woo, SoonHwan Hong, DaeSeok Oh, MoonSoo Chung, HyoungSik Kim, Yousung Nam,
Jun, InByeong Kang

63-4: Anti-Reflection Films with Scratch Resistance
Yong Yang, Jia Liu, Hongqing Cui, De-jiun Li, Po-Hua Lung

BOOK 2: SESSION 64: FLEXIBLE/PRINTED TFTS

64-1: Photolithographic Integration of High Performance Polymer Thin-Film Transistors
Stephen Bain, Pawel Miskiewicz, Irina Afonina, Tomas Backlund

64-2: New Organic Semiconductors for Improved Processing — Direct Photo-Patterning and High Mobility

Materials for FIEXibIe TETS.............ccooiiiiiiie ettt ettt st sttt sttt b e eae e esesa st eneseneneane 869
Daniel Kaelblein, Thomas Musiol, Daniel Bahl, Fulvio Giacomo Brunetti, Roger Pretot, Pascal Hayoz, Zhou Mi, Jochen Brill,
Oriol Osso, Kai Exner

64-3: Distinguished Student Paper: Bulk Accumulation Oxide TFTs for Flexible AMOLED Display with High

Yield INte@rated Gate DITIVEL ...........ccc.ooiiiiiiiiiiiiie ettt b e bttt a st e et e b et e b et eh et e st st es e et e st et entebe s eb e st es e st eneeaeseebeneane 872
Jae Gwang Um, Di Geng, Mallory Mativenga, Jin Jang
64-4: Invited Paper: Printed Metal OXide TranSiStors .............ccccoviiiiiiiiiniiiniiicnet ettt sttt et ebe e es e nenene 876

Chang-Ho Choi, Seung-Yeol Han, Jenna Y. Gorecki, Liang-Yu Lin, Chun-Cheng Cheng, Chih-hung Chang

BOOK 2: SESSION 65: ADVANCED MEASUREMENT AND MODELING TECHNIQUES

65-1: Invited Paper: Characterizing High Dynamic Range Display System Properties in the Context of Today's
Flexible Ecosystems
Timo Kunkel, Stacy Spears, Robin Atkins, Tyler Pruitt, Scott Daly

65-2: The Required Attribute of Displays for High Dynamic Range .............ccccooiiiiiiiiiiiiiiceceeeeeeeee e 884
Jang-Un Kwon, Sungjin Bang, Dongwoo Kang, Jang Jin Yoo

65-3: Invited Paper: Light-Field, Holographic and Volumetric Display Measurements ..............c..cccoecereireineninenneneeneeeseeneene 888
Adi Abileah

65-4: Visual Effect Analysis for an Auto-stereoscopic Display Illuminated with Directional Backlight..................c..ccccocooninnnnnnn. 892
Kunyang Li, Yangui Zhou, Hang Fan, Di Pan, Xinjie He, Xiaolu Wang, Jiahui Wang, Jianying Zhou

65-5L: Late-News Paper: Sparkle Evaluation with Visual Weighting..............c.c..o.oooooiiiiccccecceeeeeeeeee 896

Michael E. Becker

BOOK 2: SESSION 66: CURVED AND 3D DISPLAYS

66-1: Invited Paper: Trends in Perception of Displayed 3D Stereoscopic Content ...............ccccoeoeviivineineincincnincnneneeneceeeereene 899
Alan C. Bovik
66-2: Comparison of Flat and Curved Monitors: Eyestrain Caused by Intensive Visual Search Task .............cccococevvniinnninnnnnn. 903

Gang Luo, Ying Chen, Amy Doherty, Rui Liu, Cong Shi, Shuhang Wang, Hoai Le, Eli Peli

66-3: Aftereffect of Viewing Concave Curved Displays in Large and Wide-angle Environment: Assessment of
INdividual DIffEIENCES .........cooviiiiiiiiiiiie ettt st ettt b et st sttt b et et es e e seen et b enene 907
Sakuichi Ohtsuka, Yohei Kumagai, Sayako Yonemoto, Ken Kihara



66-4: Effects of Display Curvature and Lateral Viewing Position on Spatial Presence and Image Quality for 55?
TV S ettt ettt bbb ekt h et b e H Rt h et eh et eh et h et a e h Rt ea Rt ettt h et bt e e bt E bt et st et s et a e bt e bt e b et ebeeaebe et eae e 911
Sungryul Park, Jihhyeon Yi, Donghee Choi, Songil Lee, Gyouhyung Kyung, Byeonghwa Choi, Ja Eun Lee, Seungbae Lee

BOOK 2: SESSION 67: LOW-TEMPERATURE-POLYSILICON TFTS

67-1: Novel LTPS Technology for Large SUDSEIALe...............ccooviiiiiiiiiiiiiiieieee ettt ettt sb et e st sbeeseeseeneens 915
Satoru Utsugi, Nobutake Nodera, Takao Matsumoto, Kazuki Kobayashi, Taimi Oketani
67-2: A 510-ppi 8K x 4K LTPS TFT-LCD with 120-Hz Frame-Rate Driving ...........cccocccoviiiiiiiiiiniiiiceeeeeesecseeeeeene 919

Kazuhide Mochizuki, Hirotaka Hayashi, Takashi Nakamura, Hirofumi Kato, Atsunori Oyama, Mitsutaka Okita, Yasuyuki Matsui,
Hiroyuki Kimura

67-3: Bottom-Gate ELA Poly-Si TFT for High-Resolution AMOLED Mobile DiSplays .............ccccoccccoeiinniiiiiiinncienreeccceenne 923
Kummi Oh, Shun-Young Yang, Jung-Il Lee, Kwon-Shik Park, In-Byeong Kang, Man Young Sung

BOOK 2: SESSION 68: APPLICATIONS BEYOND DISPLAYS

68-1: Invited Paper: Liquid Crystal Applications in PROtOMICS ...............c.oooiiiiiiiiiii e 927
Vladimir G. Chigrinov

68-2: Smart Liquid Crystal Beam Deflector With Laser Ablated Polymer Micro Grating Structure..............cccocovevvevienenenrennnnnns 931

Xiaobing Shang, Andres Desmet, Pankaj Joshi, Jelle De Smet, Dieter Cuypers, Herbert De Smet
68-3: Luminous Efficiency of SC-OLED Improved by Distributed Bragg Reflector
Chia-Sheng Wang, Yi-Jiun Chen, Hoang Yan Lin
68-4: Demonstration of the Novel Ultra-Slim Flexible Glass as Substrate with Metal Meshed Antenna ...............c..ccoecoviniininnns 937

Chia-Ying Tseng, Yi-Jiun Chen, Kai-Jiun Wang, Jen-Chieh Lin, Sean Garner, Scott Pollard, Kuan-Ting Kuo, Kao-Der Chang,
Hung-Yi Lin, Yu-Ming Wang, Hoang Yan Lin

BOOK 2: SESSION 69: OXIDE TFTS 1

69-1: Invited Paper: Oxide TFT Development for AMLCDs and AMOLEDs
Yong-Min Ha, Sung Ki Kim, Hoon Choi, Sang-Gul Lee, Kwon-Shik Park, Inbyeong Kang

69-2: Oxide-TFT Mobility Limits and CMOS Feasibility .............c..ccoooiiiiiiiiiiiiiiccc ettt 944
Kevin A. Stewart, John F. Wager

69-3: 806-ppi 4K2K LC Display using Top-gate Self-aligned CAAC-OS FET
Hideaki Shishido, Kei Takahashi, Kouhei Toyotaka, Daisuke Kubota, Tetsuji Ishitani, Yoshiharu Hirakata, Shunpei Yamazaki,
Masahiro Katayama, Natsumi Matsuo, Akihiro Oda, Takuya Matsuo

69-4: NBIS-Stable Oxide Thin-Film Transistors Using Ultra-Wide Bandgap Amorphous Oxide Semiconductors..............c........... 951
Junghwan Kim, Nobuhiro Nakamura, Toshio Kamiya, Hideo Hosono

BOOK 2: SESSION 71: PRINTED ELECTRONICS

71-1: Invited Paper: Additive Printing of Flexible Electronics
Tse Nga Ng, Ping Mei, Steve Ready, Greg Whiting, David Schwartz, Janos Veres

71-2: Invited Paper: Printed Transistors and MEMS for Large-Area EIeCtronics .............ccccccoviiniiiineiineininiincnenecneeeceeeceneene 956
Vivek Subramanian, Seungjun Chung, Gerd Grau, William J. Scheideler

71-3: Invited Paper: Bar-coated Ultra-thin Conjugated Polymer Films for Large Area Transparent Transistors

and Highly Sensitive CRemiICal SENSOI'S ...........c.ccoiiiiiiiiiiiiicc ettt ettt ettt s a sttt st bt ebe st bt saeseeaeseetenene 960
Yong-Young Noh, Dongyoon Khim, Gi-Seong Ryu

71-4: Illumination-Insensitive Mechanically Stable Transparent Flexible All-Ink-Jet-Printed Single-Walled

Carbon-Nanotubhe TETS.............cocooiiiiii bbb 962
Jewook Ha, Narkhyeon Seong, Taehoon Kim, Jongjang Park, Yunsik Joo, Yongtaek Hong

71-5: In-Depth Study on Large-Area Bar-Printing and Selective-Area Direct Patterning of Metal Oxide Dielectrics

for High-Performance Transistor APPLCAtION..............ccooiiiiiiiiiiiii ettt es e beaene 966
Myung-Han Yoon, Won-June Lee, Won-Tae Park, Sungjun Park, Yong-Young Noh

BOOK 2: SESSION 72: MEASUREMENT METHODS AND EQUIPMENT

72-1: Invited Paper: Reflection Measurements and Uncertainties Using Sampling Spheres on Flat, Convex, and

COMEAVE DESPIAYS ...ttt ettt ettt ettt s b et e et bt b et b et e et s e st s e e sttt e b et e ae s e st sa st ettt ea bt e bt bt eb e e b et ene e 970
Edward F. Kelley, Dirk Hertel, John Penczek, Paul Boynton
72-2: A High-Speed 2-in-1 Imaging Colorimeter for Display Production Applications...................ccccccooinniiiiiinnnicinneecceene 974

Martin Wolf, Jiirgen Neumeier
72-3: Optical Characterization of a Transparent LCD Using a Fourier-Optics Multispectral Viewing-Angle System
Pierre Boher, Thierry Leroux, Thibault Bignon, Véronique Collomb-Patton

72-4: New Contrast Metric for Realistic Display Performance Measure...............cccocoreiriiininiiiniiineinctnee ettt seene 982
Alex D. Hwang, Eli Peli



BOOK 2: SESSION 73: AUTOSTEREOSCOPIC DISPLAYS I

73-1: Design and Implementation of Landscape/Portrait Mode Convertible Light-Field 3D Display ............cc.cccoccoiviniviniiniincnnnns 986
Kyuhwan Choi, Young Ju Jeong, Byongmin Kang, Jin-Ho Lee, Yoonsun Choi, Dongkyung Nam

73-2: A Wide View Glass-less 3D Display with Head-Tracking System for Horizontal and Vertical Directions ...
Daichi Suzuki, Takeo Koito, Taiki Kasai, Hiroki Sugiyama, Shuji Hayashi, Hiroyuki Watabe, Takayuki Nakao, Yoshitaka Ozeki,
Kenji Tanase, Hiroshi Mizuhashi, Masayuki Ito

73-3: Super Multi-View 3D Display with Reduced Accommodation-Vergence Conflict Using the Holographic

Hoon Song, Wontaek Seo, Jungkwuen An, Juwon Seo, Geeyoung Sung, Chil-Sung Choi, Sunil Kim, Hojung Kim, Yunhee Kim, Yun-
Tae Kim, Young Kim, Yongkyu Kim, Hong-Seok Lee, Sungwoo Hwang
73-4: A Two-Way Multi-View 2D/3D Display Combining a LC Lens and HVxDP Panel Using a Novel Pixel
Arrangement...
Jin Matsushlma Yukie Ibata, Kazunorl Masumura, Takuya Asai, Tetsushl Sato, Koji Shigemura

BOOK 2: SESSION 74: OLED MANUFACTURING

74-1: Application of Transfer Technology to Manufacturing of Transmissive OLED and Reflective LC Hybrid

(TR-HYDIIA) DESPIAY ..ottt ettt sttt b bt s e st et et e b et e e bt s bt e bt e bt eaeeb e et e b en b e bt saesbeebeestebeeseententensensenbetene 1002
Takayuki Ohide, Seiji Yasumoto, Masataka Nakada, Hiroki Adachi, Satoru Idojiri, Kenichi Okazaki, Yoshiharu Hirakata, Johan
Bergquist, Shunpei Yamazaki

74-2: Collimated Flux Deposition Technology for RGB SBS OLED DiSPIAYS ........cccccoviiiiiiriiiiiiierieieeneseee et 1005
Shinichi Kawato, Satoshi Inoue, Yuhki Kobayashi, Seiichi Mitsui
74-3: Multicolor 1250 ppi OLED Arrays Patterened by Photolithography ..................cccooiiiiiiiiccce e 1009

Pawel E. Malinowski, TungHuei Ke, Atsushi Nakamura, Peter Vicca, Magalie Wuyts, Danli Gu, Séren Steudel, Dimitri Janssen,
Yoshitaka Kamochi, Ichiro Koyama, Yu Iwai, Paul Heremans

BOOK 2: SESSION 75: EMERGING TECHNOLOGIES

75-1: Invited Paper: GaN-based Emissiv Mlcrodlsplays A Very Promlsmg Technology for Compact, Ultra-high
Brightness Display Systems
Frangois Templier, Ludovic Dupré, Sauveur Tirano,
Denis Sarrasin, Frangois Marion, Thibault Catelain, Frédéric Berger, Lydie Mathleu Bertrand Dupont, Piero Gamarra

75-2: Invited Paper: Realizing Automotive Holographic Head Up Displays...........c.ccccoiiiiiiiiniiinincreceecee e 1017
Jamieson Christmas, Neil Collings

75-3: Chemical Gas Sensors using Chiral Nematic Liquid Crystall ...............ccccoiiiiiiiniiiiiniieeeesese et 1021
Yuki Otono, Khai Jun Kek, Jovia Jia Zhen Lee, Shoichi Ishihara, Yusuke Nakano, Kiyoshi Hashimotodani, Hiroaki Oka

75-4: Distinguished Student Paper: A High-Ambient-Contrast Augmented Reality System................c.cccoeeiiiiiinnniiiciinnncecne 1025

Ruidong Zhu, Haiwei Chen, Guanjun Tan, Tamas Kosa, Pedro Coutino, Shin-Tson Wu

BOOK 2: SESSION 76: OXIDE TFTS II

76-1: Invited Paper: CAAC-IGZO TeCRNOIOZY ........c.cccocciriiiimiiiiiiiiiiiieieeee ettt ettt sttt b ettt saeeebe e 1029
Takuya Matsuo, Yosuke Kanzaki, Hiroshi Matsukizono, Akihiro Oda, Seiji Kaneko, Naoki Ueda, Yoshiharu Kataoka, Hedeaki
Shishido, Kei Takahashi, Shunpei Yamazaki, Kenichi Okazaki, Junichi Koezuka

76-2: Invited Paper: Amorphous Oxide Thin Film Transistors with Nitrogen-doped Active Layers.............c..ccccccoeviniincinennnne. 1033
Haiting Xie, Qi Wu, Ling Xu, Jianeng Xu, Lei Zhang, Guochao Liu, Chengyuan Dong

76-3: Development of a Top-Gate Transistor with Short Channel Length and C-Axis-Aligned Crystalline Indium-

Gallium-Zinc-Oxide for High-Resolution Panels................ccoooiiiiiiiiiiiii ettt 1037
Yukinori Shima, Masami Jincho, Takashi Hamochi, Satoru Saito, Masayoshi Dobashi, Kenichi Okazaki, Junichi Koezuka, Shinpei
Matsuda, Masashi Tsubuku, Shunpei Yamazaki

BOOK 2: SESSION 78: FLEXIBLE AMOLED DISPLAYS

78-1: Invited Paper: Foldable AMOLED Integrated with On-cell Touch and Edge Sealing Technologies...................cccccoeeeneen. 1041
Janglin Chen, Jia-Chong Ho, Glory Chen, Ming-Hua Yeh, Yuh-Zheng Lee, Cheng-Chung Lee
78-2: Improving The Flexibility of AMOLED Display through Modulating Thickness of Layer Stack Structure.......................... 1045

Yi-Fan Niu, Sheng-Fa Liu, Ji-Yi Chiou, Ching-Yu Huang, Yi-Wen Chiu, Ming-Hsiang Lai, Yen-Wei Liu
78-3: Distinguished Paper: Flexible AMOLED Displays with Bending Interactive Interface
Chia-Hsun Tu, Chia-Chun Chang, Ji-Feng Chen, Ming-Chang Hsu, Wei-Jung Hsieh, Wen-Ting Wang, Cheng-
Huei Lai, Wan-Tsang Wang, Che-Ming Hsu, Hong-Shen Lin, Keh-long Hwu, Yu-Hsin Lin
78-4: Distinguished Paper: A 2.78-in 1058-ppi Ultra-High-Resolution Flexible OLED Display Using CAAC-IGZO

Takaaki Nagata, Shinich Hirasa, Yoshitaka Dozen, Yasuhiro Jimbo, Kohei Yokoyama, Yoshiharu Hirakata, Shunpei Yamazaki, Rai
Sato, Chieko Fujiwara, Takashi Shiraishi



BOOK 2: SESSION 79: MEASUREMENTS FOR AR/VR DISPLAYS

79-1: Invited Paper:Optical Measurements of Different Near-Eye Display Types............ccccccceoiininiinenninceeneeneeneeeeeeenenns 1056
Toni Jéirvenpdd, Marja Salmimaa

79-2: An Image Quality Evaluation Method of Near-eye Display
Wei Chen, Xue Xiao, Zhenzhen Li, Yong Huang, Xiaodi Tan

79-3: Eyewear Display Measurement Method: Entrance Pupil Size Dependence in Measurement Equipment .............................. 1064
Kosei Oshima, Kazuhiko Naruse, Katsutoshi Tsurutani, Junichi Iwai, Takahiro Totani, Shinichi Uehara, Satoshi Ouchi, Yoshihiko
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