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26-2: Extremely High-Efficient OLED Achieving External Quantum Efficiency over 40% by Carrier Injection

Layer With SUPEr-LOW REFFACTIVE TNUEX .........cuiuiiiiiiiiciiieitis ettt b ettt bbbttt
Takeyoshi Watabe, Ryohei Yamaoka, Nobuharu Ohsawa, Airi Tomida, Satoshi Seo, Shunpei Yamazaki

26-3: Difference in Optical and Hole-injection Properties between Organic Material/Molybdenum Oxide

Composite (OMOX) Layer and Hole-injection Layer With Organic ACCEPTON .........ccuorriieieiriiisieeeesi et
Harue Nakashima, Yusuke Takita, Naoaki Hashimoto, Shiho Nomura, Tsunenori Suzuki, Satoshi Seo, Shunpei Yamazaki

26-4: Computer-Aided Optimization of Multilayer OLED DEVICES ...........ccuriiuiuiieiiriiniieticitieie sttt
Franz Symalla, Pascal Friederich, Simon Kaiser, Timo Strunk, Tobias Neumann, Wolfgang Wenzel

SESSION 27: ADVANCES IN AUTOMOTIVE DISPLAYS

27-1: Invited Paper: OLCD: Manufacturing Glass-free VEhicle DISPIAYS ...ttt
Vincent Barlier, Francesca Bottacchi, Josephine Socratous

27-2: Distinquished Paper: Active Polarizer Dimmable LENS SYSTEM.........cciciiiriiieieriiiisseseeesie et seseasnsnns
Paul Weindorf, Qais Sharif, Brian Hayden, Elijah Auger, Jon Bay

27-3: High Performance Fringe Field Switching Mode Liquid Crystal Display with Photo-alignment Technology

L0 LY Z=T T TeTU L= Ul A o o] o7 L1 o] o ST SPRTTSRTN
Masanobu Mizusaki, Hiroshi Tsuchiya, Kiyoshi Minoura, Katsuya Ogawa, Koshiro Taniike, Toshiaki Fujihara

27-4: Material and Design Optimization to Improve Color Performance of Automobile DiSplays............cccoeuvrnniiiciennnnnnn.
Bo Shi, Xiongcan Zuo, Rui Xue, Kuochang Yen, Xiaojing Qi, Junrui Zhang, Ni Jiang, Yuanming Feng

SESSION 28: INTEGRATED GATE DRIVERS

28-1: A Robust Bidirectional Gate Driver on Array With OXid8 T TS .....oiciiiiriieeirissei et
Zhichong Wang, Haoliang Zheng, Seungwoo Han, Guangliang Shang, Lijun Yuan, Mingfu Han, Xing Yao, Dawei Shi, Yunsik Im,
Xiaochuan Chen, Yinglong Huang

28-2: A Novel OLED Display Panel with High-Reliability Integrated Gate Driver Circuit using IGZO TFTs for

[T go L= d=To IO L |0 NSRS
Hong-Jae Shin, Shinji Takasugi, Woo-Seok Choi, Min-Kyu Chang, Jae-Yi Choi, Sang-Ki Jeon, Seong-Ho Yun, Hee-Whan Park,
Jin-Mok Kim, Han-Seop Kim, Chang-Ho Oh

28-3: World's First 85-in. 120Hz-Driven 8K X 4K BCE IGZO GOA VA-LCD ..o
Ying-Chun Zhao, Feng Zhao, Ck Chang, Chung-Yi Chiu, Lin Ray, Long-Qiang Shi, Shi-Min Ge, Zeng-Jie Kong, Tong-Shuai Deng,
Feng-Cheng Xu, Peng Du



28-4: Design of High Reliability a-Si:H TFT Gate Driver with Threshold VVoltage Compensation on TFT-LCD
Y o] o 1T7= 14 o o SRS 365
Po-Tsun Liu, Guang-Ting Zheng

SESSION 29: NEW ALIGNMENT TECHNOLOGIES |

29-1: Invited Paper: Novel Alignment Layer, Insulation Materials and Color Photo Lithography Materials for

AGVANCEA LCD ..ottt b b1 E bbb E £ E bbb bbbttt 369
Hiroaki Tokuhisa

29-2: Advanced Photo-alignment Material for Both Photo and Rubbing-alignment Methods.............ccccccciiniicieines 372
Hyun Jin Park, Jong Hwae Lee, Su-Bin Lee, Chang-Hwan Kwak, Seung Ryull Park, Joun-Ho Lee, Myung-Chul Jun, In-Byeong
Kang

29-3: Highly Versatile and Stable Photoalignment Process fOr AIMLCDS.........ccicieiiiiineseniese et sesssesessssesssessssens 375
Colin McGinty, Junren Wang, Valerie Finnemeyer, Robert Reich, Harry Clark, Shaun Berry, Philip Bos

29-4: Pl-less IPS/FFS Liquid Crystal Displays Utilizing Reactive LC with Cinnamate MOIEtY ...........cccovrreiiinnnrseieneseeeneene 378

Rui He, Pushan Wen, Chang Suk Lee, Yulki Kim, Shin-Woong Kang, Seung Hee Lee, Myong-Hoon Lee

SESSION 30: INPUT TECHNOLOGIES FOR AR/VR

30-1: Cyclopean Eye based Binocular Orientation in Virtual REAITY ...t 381
Zhenping Xia, Eli Peli

30-2: Implementation of a Real-time Eye Gaze Tracking Solution for ASIC Based on VR Display ..........ccccovvviicieinnsnicienes 385
Quan Yang, Gaoming Sun, Yang Gao, Zhenkun Song, Hongzhen Xue

30-3: Ultra-High-Speed 6DOF SLAM uSing OPtical COMPIESSION ......cviiiiiieieiiriieeirieiee ettt ettt b bbb nnas 388
Klony Lieberman, Daniel Greenspan, Ouriel Moses, Gilad Barach

30-4: Semantic Simultaneous Localization and Mapping for Augmented RealITY ..........ccccveieriririseeieiirsce e 391

Bing Yu, Yang Li, Chao Ping Chen, Nizamuddin Maitlo, Jiagi Chen, Wenbo Zhang, Lantian Mi

SESSION 31: FLEXIBLE MATERIALS AND SUBSTRATES

31-1: Invited Paper: Green Printing Technology for Manufacturing Functional DEVICES ............cocvriiuieeieiirinniniiicsieeese e 395
Yanlin Song, Xiaotian Hu

31-2: Invited Paper: Silver Nanowire Transparent Conductive Films for Flexible/Foldable Devices ...........cccoovirrieiinnniccieninnne 397
Haixia Dai, Michael Spaid

31-4: Ultra-Thin Chemically Strengthened Cover Glass with High Impact Failure Resistance for Foldable Devices...........c.ccco...... 401

Yusuke Fujiwara, Izuru Kashima, Shusaku Akiba

SESSION 32: EMISSIVE DISPLAY MATERIALS

32-1: On-chip Red Quantum Dots in White LEDs for General HUmMINation.............ccoooinicssees s 405
Daniel Estrada, Ken Shimizu, Marcel Bohmer, Sumit Gangwal, Thomas Diederich, Stefan Grabowski, Greg Tashjian, Danielle
Chamberlin, Oleg B. Shchekin, Jyoti Bhardwaj

32-4: Potential Red Phosphors for LEDs: Replacing Eu® Activators in LIEU(WO,); with AP Cations...........c...ccocveerveerieecrverronns. 409
Jack Silver, Mohammed. M. Fathullah, George R. Fern, Terry G. Ireland, Roni Stone

SESSION 33: OLED DEVICES 11

33-1: Invited Paper: Exploring the Formation and Growth of Organic Semiconductors with mm-Scale Grains............c.cccccceeninennne 413
Barry P. Rand, Michael A. Fusella, Komron Shayegan, Jordan T. Dull
33-2: Flexible OLED Panels with Pixilated Graphene ANOGE............ccciiiiireeiiiiieseee st ssesese e saens 415

Jin-Wook Shin, Hyunsu Cho, Byoung-Hwa Kwon, Jun-Han Han, Kang Me Lee, Jong-Heon Yang, Chun-Won Byun, Jeong-1k Lee,
Jaehyun Moon, Nam Sung Cho

33-3: Systematic Optimization for Achieving Indistinguishable Color Shift of RGB OLED DisSplays .........cccccrrreeiiinnnieieniienns 418
Guanjun Tan, Jiun-Haw Lee, Sheng-Chieh Lin, Ruidong Zhu, Sang-Hun Choi, Shin-Tson Wu

33-4: Enhanced Adhesion and Stability of Silver Nanowire Transparent Electrode for OLED by Compositing with

a Biocompatible Polymer without High Temperature TreatmMeNt...........cooceiiiiiiieee et 422
Lu Lian, Dan Dong, Dongxu Feng, Gufeng He

SESSION 34: AUTOMOTIVE DISPLAY SYSTEMS AND FUNCTIONAL SAFETY

34-1: Invited Paper: Performance Optimization for Display Solutions by Smart System Integration .........c.ccccocveevivrvrsecinnnnnnns 426
Kai Hohmann, Markus Weber

34-2: The Benefit of Extensive Testing for the Development of Automotive Display and Head-up Display
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Pascal Boehler, Sebastian Koester, David Kuhn, Tobias Renz, Andreas Wittko



SESSION 35: OLED DRIVING AND COMPENSATION

35-1: Strategy for Developing an Ultra-High-Luminance AMOLED Display
Shingo Eguchi, Daiki Nakamura, Koji Kusunoki, Susumu Kawashima, Yusuke Takita, Satoshi Seo, Masayoshi Dobashi,
Misawa, Masataka Nakada, Shunpei Yamazaki

35-2: 40x Current Variation Reduction Enabled by an External VT-Compensation Scheme for AMOLED Displays

using @ 3T2C-Pixel Circuit With DUAI-GALE T TS ..ottt bbbt bbbt b bbbt bbbt n bt 437
Lynn Verschueren, Marc Ameys, Florian De Roose, Soeren Steudel, Jan-Laurens Steen, Gerwin Gelinck, Auke Jisk Kronemeijer,

Chin-Hai Huang, Chi-Chung Tsai, Yen-Yu Huang, Ming-Hua Yeh, Paul Heremans, Kris Myny, Wim Dehaene, Jan Genoe

35-3: Invited Paper: An Electro-optical OLED Model for Prediction and Compensation of AMOLED Aging

AATEITACES ..o R R 441
Xingtong Jiang, Chihao Xu
35-4: A Compensation Algorithm for Degradation in AMOLED DiSPIAYS .........cccoeirmiiiiciiiii et 445

Jaeshin Kim, Junhan Ko, Jongwoong Park, Geunyoung Jeong, Hosuk Maeng, Seungho Park, Wonjun Choe

SESSION 36: NEW ALIGNMENT TECHNOLOGIES 11

36-1: Invited Paper: The Evolution of the Vertically Aligned Liquid Crystal Display ....
Edward Alan Plummer, Melanie Klasen-Memmer, Rocco Fortte, Helmut Haensel, Graziano Archetti

36-2: Invited Paper: Self-Alignment of Liquid Crystal for Multi-Domain Liquid-Crystal DiSplay ...........cccccererirveeeininnissesinnnnnnnns 453
Song Lan, Xingwu Chen, Hongquan Wei, Ling Wu, Te-Jen Tseng, Chung-Ching Hsieh, Hsiao-Hsien Chen, His-Chien Lin, Yung-
Hui Lee

36-3: Invited Paper: Homogeneous Self-Alignment Technology without Forming Conventional Alignment Layers............cccoee... 455
Masanobu Mizusaki, Hiroshi Tsuchiya, Tomonori Itoh, Kiyoshi Minoura

36-4: The Correlation of Liquid Crystal Alignment and the Amount of Photo-Fragmented Surface Morphology ...........c.ccoeveeeee 459

In Hye Lee, Jong Sun Choi, Dong Myung Shin

SESSION 37: ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING (Al/ML)

37-1: Invited Paper: 3D Computer Vision Based on Machine Learning with Deep Neural Networks ..........cccccovrrcieiinnnneicnnennns 463
Kailas Vodrahalli, Achintya K. Bhowmik
37-2: Invited Paper: Enhancing Speech in Noisy and Reverberant Environments Using Deep Learning Techniques..........ccc....... 467

Tao Zhang, Achintya K. Bhowmik

37-3: Invited Paper: Deep-Learning based Approaches to Visual-Inertial Odometry for Autonomous Tracking

Applications
Harsh Menon, Aashik Ramachandrappa, Jake Kesinger

37-4: Invited Paper: Intelligent Virtual-Reality Head-Mounted Displays with Brain Monitoring and Visual

FUNCLION ASSESSIMIENT ...ttt s s s ettt 475
John K. Zao, Yu-Yi Chien, Fang-Cheng Lin, Yu-Te Wang, Masaki Nakanishi, Felipe A. Medeiros, Tzyy-Ping Jung, Yi-Pai Huang

SESSION 38: STRETCHABLE AND PRINTABLE ELECTRONICS/DISPLAYS

38-1: Invited Paper: Stretchable Oxide TFTS With PI/PDMS SUDSTIALE .........c.cciiriiiiiiicirieie e 479
Suhui Lee, Xiuling Li, Chanju Park, Jin Jang

38-2: Invited Paper: Strain-engineered Platform Technology for Stretchable Hybrid EIeCtronics ...........cocceovvinvicciinnncccnienne 483
Yongtaek Hong, Byeongmoon Lee, Junghwan Byun, Eunho Oh, Jaeyoung Yoon, Hyunjong Kim, Seongdae Choi, Hyun Cho

38-4: Clothing-shaped Organic Light-emitting Devices (OLEDSs) for Wearable DiSPIays ..........ccceeeiiriririneeiereriseeessesesesiesesssennns 486
Seungyeop Choi, Seonil Kwon, Myung Sub Lim, Yongmin Jeon, Hyuncheol Kim, Yong Min Kim, Jeong Hyun Kwon, Kyung Cheol
Choi

SESSION 39: NOVEL TFET APPLICATIONS

39-2: Highly Sensitive a-Si:H PIN Photodiode Gated LTPS TFT for Optical In-Display Fingerprint Identification....................... 490
Xianda Zhou, Meng Zhang, Yitong Xu, Wei Zhou, Kai Wang, Arokia Nathan, Man Wong, Hoi Sing Kwok, Hai Ou, Jun Chen,
Shaozhi Deng, Ningsheng Xu

39-3: Printed Organic Photodetector Arrays and their use in Palmprint SCANNEIS..........ccociiiiiiecci e 494
Hylke Akkerman, Bart Peeters, Albert Breemen, Santhosh Shanmugam, Daniel Tordera, Jan-Laurens Steen, Auke Jisk
Kronemeijer, Pawel Malinowski, Florian De Roose, David Cheyns, Jan Genoe, Wim Dehaene, Paul Heremans, Gerwin Gelinck

39-4: TFT Integrated Microelectromechanical Shutter for Display ApPPlICALION ..o 498
Sheikh Abdullah Al Nusayer, Patrick Schalberger, Holger Baur, Norbert Fruehauf

SESSION 40: OLED AR/VR

40-1: Invited Paper: Next Generation Virtual Reality Displays: Challenges and OppOrtunities .........c.ccvveeieinnneceininseeeneenne 502
Kunjal Parikh, Jim Zhuang, Kim Pallister, Jun Jiang, Marshall Smith
40-2: Invited Paper: Microdisplays for Augmented and Virtual REAIILY...........cccccuiiiiicii e 506

Gunther Haas



40-4: Effect of Evaporation Stagnation on the Performance 0f OLED DEVICE .........cccviiiicuiieinniniiictieieesissts e 510
Xiaohu Li, Haibin Zhu, Tun Liu, Zhigiang Jiao, Lu Wang, Guangcai Yuan

40-5: Invited Paper: High Frame-Rate 1” WUXGA OLED Microdisplay and Advanced Free-Form Optics for

UIFa-COmMPACT VR HEAUSELS ........oviiieiciieiiti ettt bbbttt bbbttt 514
Philipp Wartenberg, Marina Buljan, Bernd Richter, Gunther Haas, Stephan Brenner, Mike Thieme, Uwe Vogel, Pablo Benitez

SESSION 41: QUANTUM-DOT LCDS

41-2: Novel Thinnest Free Form QD Film with Honeycomb Structure
Hirofumi Toyama, Tatsuya Oba, Akiko Watano, Natsuru Chikushi, Takashi Yonemoto, Shinj
Suga, Yoji Ito

41-4: Perovskite Quantum Dots: Bringing LCD Technology t0 The NeXt LEVEL ..ot 522
Norman A. Luechinger, Marek Oszajca, Stefan Loher
41-5: Invited Paper: Quantum Dot Conversion Layers Through INKjet Printing ... 525

Ernest Lee, Ravi Tangirala, Austin Smith, Amanda Carpenter, Charlie Hotz, Heejae Kim, Jeff Yurek, Takayuki Miki, Sunao
Yoshihara, Takeo Kizaki, Aya Ishizuka, lIkuro Kiyoto

SESSION 42: NOVEL DISPLAY CIRCUITS

42-1: A Promising Strategy of Low-Power Circuit Design for Integrated Display Driver Using Charge-Trap

Memory and OXide Thin FilM TraNSISTOIS. .........cciiiiiii bbbt bbbt 528
Chun-Won Byun, Yeo-Myeong Kim, Byung-Chang Yu, Jong-Heon Yang, Chi-Sun Hwang, So-Jung Kim, Seung-Hyuck Lee, Seung-
Woo Lee, Nam Sung Cho, Jeong-lk Lee, Sung-Min Yoon

42-2: Invited Paper: OptRod: A Shape-Free and Multi-Functional Display System Operated by Projected Images ...........ccccouv.... 532
Yuichi Itoh, Ryo Shirai, Shori Ueda, Taichi Fukamachi, Mayu Yamashita, Takao Onoye
42-3: Invited Paper: A 4Gbps/lane Column Driver for 8K UHD 120Hz Display Larger than 85-iNChes ..........cccoeeeieiinnniccieninennne 536

Hyun-Wook Lim, Dong-Hoon Baek, Tae-Ho Lee, Eun-Young Jin, Kyoung-Ho Kim, Jin-Ho Kim, Young-Min Choi, Bup-Hee Kim,
Jun-Ho Song, Seong-Jong Yoo, Tae-Yong Kim, Hyoung-Sik Cho, Jae-Youl Lee, Im-Soo Kang
42-4: A Novel De-Mux and 120Hz Driving Technology for High Resolution OLED Displays............cccoeeeinnniiicieennncccenes 540
Soondong Kim, Jinwook Yang, Changnoh Yoon, Eungyeong Choe, Junhee Moon, Gyungsoon Park, Yeonhong Kim, Myungho Lee,
Bonghyun Yu

SESSION 43: SMART WINDOWS WITH LC TECHNOLOGY

43-1: Tri-stable Cholesteric Liquid Crystal SMart WINGOW ...........ccoeiiiiiirieeieiiiieee et esassssssesesesessssssesssessssnns 543
Cheng-Chang Li, Heng-Yi Tseng, Chun-Wei Chen, Chun-Ta Wang, Hung-Chang Jau, Yu-Ching Wu, Wen-Hao Hsu, Tsung-Hsien
Lin

43-2: Structured PDLCs for Controlling LCD VIieWiNG-ANGIE .........ccciiiiririreeiiitieteeee s sssse e ssssssesesesessssssesssesssnns 546
Takahiro Ishinabe, Yuya Horii, Yosei Shibata, Hideo Fujikake

43-3: Distinquished Paper: Brilliant Cosmetic Film for Ambient Displays, with Cholesteric Liquid Crystal ..........cccccceovninirienee 550
Makoto Ishiguro, Nobuhiko Ichihara, Yujiro Yanai, Michio Nagai, Katsuyuki Takada, Yoichi Suga, Yoji Ito

43-4: Self-Shading with Optically- and Thermally-Switchable Liquid Crystals...........ccooiiiiiiineiesiiseeeseee e 554
Seung-Won Oh, Sang-Hyeok Kim, Jong-Min Baek, Tae-Hoon Yoon

SID 2018 Speaker Contact INFOIMATION. ........cccviiiiiieieieeiii ettt e e st e s e e e e s s et e s e s e e seebesenesenessnsennre e nneas 557

SID 2018 Executive and Program COMMITTER............cciiiiuiiiietiei ettt bbbttt bbbttt 567

BOOK 2

SESSION 44: FAST-SWITCHING LCDS FOR AR/VR |

44-1: Distinguished Student Paper: Motion-blur-free LCD for High Resolution Virtual Reality Displays .........c.ccccccoeonnnciiennennne 577
Fangwang Gou, Haiwei Chen, Ming-Chun Li, Seok-Lyul Lee, Shin-Tson Wu

44-2: Invited Paper: Fast Response Time Advanced High Performance In-plane Switching (AH-1PS) Mode for

High RESOIULION APPHCALION .......cuiiiiieiiieeiete ettt b et b e s e £ bbb a2 £ b b e b e b e £ £ b e bR e b e b e b e bRt e e e b b e b b et st b bbb s 581
Soo In Jo, Sang-Soon Yoon, Seung Ryull Park, Joun-Ho Lee, Myung-Chul Jun, In-Byeong Kang

44-3: Large Area Multi-Layer Liquid Crystal Phase Modulators Enabled by Two-Photon Polymerization .............cccccoovcviennnne 585
Daniel Franklin, Yun-Han Lee, Zigian He, Debashis Chanda, Shin-Tson Wu

44-4: New Liquid Crystals Enabling High-Frame-Rate LCoS for Augmented Reality DiSPlays ......ccccccovveeririrreeeeinrnnessesensnennns 589

Yuge Huang, Zigian He, Shin-Tson Wu

SESSION 45: MICROLED EPITAXIAL SEMICONDUCTOR MATERIALS & MANUFACTURING

45-1: Status and Prospects 0f MICITOLED DISPIAYS .......ccoiuiurirueiiirieieiee sttt sttt bbb bbbt e b bbb et b bbb e ne b 593
Eric H. Virey, Nicolas Baron



45-2: Invited Paper: Micro-LED Displays: Key Manufacturing Challenges and SOIUtIONS............ccviicieiinnccieesse e 597
Ajit Paranjpe, Jay Montgomery, Soo Min Lee, Christopher Morath

45-3: Invited Paper: Enabling the Next Era of Display Technologies by Micro LED MOCVD Processing.........coccceeereeeseeesenenennns 601
Arthur Beckers, Dirk Fahle, Christof Mauder, Thomas Kruecken, Adam R. Boyd, Michael Heuken
45-4: Hybrid Integration of RGB Inorganic LEDs using Adhesive Bonding and Selective Area Growth........cccccoeeeivenvvseciennnnnns 604

Chang-Mo Kang, Jun-Yeob Lee, Mun-Do Park, Seung-Hyun Mun, Soo-Young Choi, Kyungpil Kim, Sanghyeon Kim, Jae-Phil Shim,
Dong-Seon Lee

SESSION 46: ULTRA-HIGH RESOLUTION |

46-1: Invited Paper: Large-area Ultra-high Density 5.36” 10KX6K 2250 ppi DiSPlay .........ccccoeiririreieeiininseieisseeee e 607
Hyun Sup Lee, Sanghee Jang, Hyungil Jeon, Byung-Seok Choi, Seong Heon Cho, Won Tae Kim, Keunkyu Song, Hye Yong Chu,
Sungchul Kim, Sung-Chan Jo, Jinoh Kwag

46-2: Invited Paper: Ultimate Resolution Active Matrix Display with Oxide TFT Backplanes for Electronic

HOIOGFAPNIC DISPIAY ...ttt bbb b bbbttt bbbttt 610
Chi-Sun Hwang, Yong-Hae Kim, Jong-Heon Yang, Ji Hun Choi, Jae-Eun Pi, Gi Heon Kim, Chi-Young Hwang, Kyunghee Choi,
Hee-Ok Kim, Won-Jae Lee, Sang-Hee Ko Park, Jinwoong Kim

46-3: Distinguished Paper: 4032ppi High-Resolution OLED MiCrodiSPIAY ...........ceeiririririeireiisisieeiesesssesssieseseseses e ssssssesssesessens 613
Takuma Fujii, Chiaki Kon, Yosuke Motoyama, Kan Shimizu, Tsutomu Shimayama, Takashi Yamazaki, Takayoshi Kato, Seigou
Sakai, Koichi Hashikaki, Koji Tanaka, Yasuhiro Nakano

46-4: 513-ppi Hybrid Display With StaCKed TranSISTOIS. ........cciiiiiiieieitiririeieee sttt 617
Hidenori Mori, Yukinori Shima, Yasuharu Hosaka, Kenichi Okazaki, Koji Kusunoki, Hideaki Shishido, Ryo Hatsumi, Shuhei
Yoshitomi, Shunpei Yamazaki

SESSION 47: OLED PROCESSES

47-2: Invited Paper: Highly Transparent AMOLED for Augmented Reality AppliCations............occeeiinneeiiinnneeceneseseeenne 621
Yu-Hsin Lin, Peng-Yu Chen, Kuo-Kuang Chen, Kr Jen, Hsueh-Hsing Lu, Chun-Hsin Liu, Hong-Jye Hong
47-3: High Efficiency and High PPI AMOLED with Cavity Tuned by Inkjet Printed Hole Injection Layer ..........cccccovveevivrininns 624

Meng-Ting Lee, Kun-Ta Lu, Yi-Hong Chen, Kuan-Heng Lin, Wen-Pin Chen, Tsu-Wei Chen, Kuo-Kuang Chen, Hsueh-Hsing Lu,
Yu-Hsin Lin, Daniel Walker, Matthew Creally, Gaélle Béalle, Hsing-Ju Wang, Hsin-Rong Tseng, Mark Goulding, Edgar Boehm,
Herwig Buchholz
47-4: Effects of Fine-Metal-Mask Wrinkling on OLED Patterning DefeCts. ... 627
Haibin Zhu, Weijie Wang, Fengjie Zhang, Xin Jin, Xiaohu Li, Xinxing Wang, Bin Zhang, Guangcai Yuan

SESSION 48: E-PAPER AND REFLECTIVE DISPLAYS

48-2: Electronic Paper 2.0: Frustrated eTIR as a Path to Color and ViIde0 ...........ccciiiiiiiiiiniiecct e 630
Robert Fleming, Sri Peruvemba, Robert Holman, Scott Ferguson, Bram Sadlik, Thomas Johansson

48-3: Distinguished Student Paper: Ambient-Light-Adaptive Image Quality Enhancement for Full-Color E-Paper

Displays Using Saturation-Based Tone-Mapping Method....
Yi-Wen Chen, Zong Qin, Fang-Cheng Lin, Han-Ping D. Shieh, Yi-Pai Huang

48-4: Colorful Active-matrix Reflective Display by Using Proprietary Surface Anchoring Liquid Crystal and High

Performance Front-lgNt IMOOUIE. ...t bbbt bbb bbb bbb bbbttt b bbbt n et 637
Chien-Hua Chen, Tai-Lu Lin, Jan-Tien Lien

SESSION 49: IMAGE PROCESSING

49-1: Visual Quality Improvement of Scattering-Mode Reflective Display Utilizing Color-Purifying and

SNAPPENING ALGOTTEMS ...t bbb bt E b s E e b bbb £ bbb s A £ b E bR s e e bbbt h b e bbb bt m bbbt e n e 640
Chia-Cheng Liao, Jan-Tian Lian, Jang-Jeng Liang

49-2: Hierarchical Logo Detection and Image Processing Algorithm for Preventing OLED Image Sticking..........ccccoeovvniniicienee 643
Euiyeol Oh, Jeisung Lee, Jinyoung Oh, Jihoon Park, Jongsang Baek, Yoonsik Choe

49-3: PMNet: Passive Matrix Electrochromic Display Driving Scheme Using Neural Networks...........cccooeeiiinnninieinnneeeneene 647
Seok-Jeong Song, Ki-Hyuk Seol, Hyoungsik Nam

49-4: A Low-power Reflective LCD System with Adaptive Compression Algorithm of Grey Scale..........c.ccccovovvniciiiiiicicine 650

Feng Long, Yu Zhang, Zongze He, Lingyu Sun, Xiuyun Chen, Dkyoon, Ming Chen, Shuo Li, Jianguang Yang, Liang Zhang,
Zhenghua Lu, Yuxuan Chen, Pin Xiao, Fei Liang, Tingxiu Hou, Liyu Fang, Jingjun Du

SESSION 50: TET MANUFACTURING TRENDS

50-1: Invited Paper: Integration of Key Components into the Panel: Adding Value and Increasing Performance of

Charles A. Annis



50-2: Accelerating Advanced Display Fab Yield Ramp with Innovative Autonomous Inline Electron Beam Review

£ 1 0 RS RT 656
Soonshin Choi, Xuena Zhang, Shengji Wu, Changjun Wan, Ben Han, Wei Liu, Gang Wu, Kaiyao Du, Sheng Miao, Zhihui Han,
Daobin Lin, Bernhard Mueller, Lingjia Li, Lin Meng, Yingiao Feng, Junyu Sun, Kulpreet Singh Virdi, Volker Daiker, Bernhard
Schueler, Robert Trauner, Peter Staffansson, Ludwig Ledl, Max McDadiel, Peter Nunan

50-3: Formation of Source and Drain Regions in Top-Gate Self-Aligned Oxide Semiconductor Field-Effect

TIPANSISTON ...ttt bbb b e E bR bbb 660
Kenichi Okazaki, Toshimitsu Obonai, Yukinori Shima, Seiji Yasumoto, Junichi Koezuka, Noritaka Ishihara, Yoichi Kurosawa,
Shunpei Yamazaki

50-4: Novel Large-size Process for Organic Thin-Film Transistor FabriCation ... 664
Chia-Hung Tsai, Kuan-Hsien Liu, An-Ju Wu, Shih-Hua Hsu, Wei-Han Chen, Chun-Hao Tu, Chu-Yu Liu, Ming-Feng Chiang, Yu-
Chieh Lin

SESSION 51: FAST-SWITCHING LCDS FOR AR/VR I

51-1: Optimal Fast-Response LCD for High-Definition Virtual Reality Head Mounted Display...........cccoveeiirinnninsieiininnesenenenns 667
Toshiharu Matsushima, Kenta Seki, Shunichi Kimura, Yasushi lwakabe, Tatsuya Yata, Yoshihiro Watanabe, Shinichi Komura,
Makoto Uchida, Takashi Nakamura

51-2: Development of In-Plane Super-Fast Response (ip-SFR) LCD for VR-HMD ..ot 671
Takashi Katayama, Shinpei Higashida, Atsuko Kanashima, Kazutaka Hanaoka, Hidefumi Yoshida, Shinji Shimada

51-3: High-birefringence Liquid Crystal for Phase-only Spatial Light ModUIAtOrsS .............cccoeiiiiiicieiineeeeseeee e 674
Ran Chen, Yuge Huang, Jian Li, Minggang Hu, Juanli Li, Shin-Tson Wu, Zhongwei An

51-4: Invited Paper: Ultra-Fast Moving-picture Response-time LCD for Virtual Reality Application.........cccccoveeieivinsseivinnnninns 678
Chang-Hung Li, Ssu-Hui Lu, Szu-Yen Lin, Tsung-Ying Hsieh, Ko-Shun Wang, Wei-Hung Kuo

51-5: Late-News Paper: Fast Motion Picture Response Color Filter LCOS for Wearable Applications............ccccoveieinniniciienes 681

Yuet-Wing Li, Wen-Hsu Chen, Chi-Wen Lin, Kuan-Hsu Fan-Chiang, Hung-Chien Kuo, Hsien-Chang Tsai

SESSION 52: MICROLED DEVICE PROCESSING AND HETERO-INTEGRATION

52-1: Invited Paper: Nanostructures on Silicon to Solve the Active Display Paradigms ..........cccooveeieinnnneiinnseeee e 684
Philippe Gilet, lvan-Christophe Robin

52-3: Invited Paper: Combining Engineered EPI1 Growth Substrate Materials with Novel Test and Mass-Transfer

Equipment to Enable MiCrOLED MaSS-PrOGUCTION ..ottt 688
Francois J. Henley

52-4: Laser-Enabled Extremely-High Rate Technology for LLED ASSEMDBIY.........cccciiiiiiiiciiiiiscee s 692
Val R. Marinov

52-5: Late-News Paper: The Future of MicroLED Displays using Next-generation TeChNOIOgIes...........cocoeeirinnnirrieiininsieeenenenns 696

Keith Strickland

SESSION 53: ULTRA-HIGH RESOLUTION 11

53-1: Distinguished Student Paper: A Novel Low Power Gate Driver Architecture for Large 8K 120Hz LCD

Display EMPIOYING IGZO TECHNOIOQY ......c.couiiiuiieiiiiiiiieieteieit sttt et bbbt e bbb £ £ b e b e bRt E e e bbbt e b b e b e bt st b bbb s 698
Yasuaki lwase, Akira Tagawa, Yohei Takeuchi, Takuya Watanabe, Satoshi Horiuchi, Yoshihiro Asai, Kaoru Yamamoto, Tohru
Daitoh, Takuya Matsuo

53-2: Development of Cu BCE-structure IGZO TFT for High-ppi 85-in. 8K x 4K 120Hz GOA LCD
Shi-Min Ge, Shan Li, Shu-Jhih Chen, Xiao Wang, Yan-Hong Meng, Wen Shi, Wei Wu, Feng Zhu, Yue Wu, Gong-Tan Li, Jing-Jing
Liu, M Jiang, Long-Qiang Shi, Feng Zhao, Hyun-Sik Seo, Chung-Yi Chiu, Chia-Yu Lee

53-3: Distinguished Paper: IGZO-TFT Technology for Large-screen 8K Display....
Yoshihito Hara, Tetsuo Kikuchi, Hideki Kitagawa, Junichi Morinaga, Hiroyuki Ohgami, Hajime Imai, Tohru Daitoh, Takuya
Matsuo

SESSION 54: FLEXIBLE OLED DISPLAYS

54-1: Distinguished Paper: World 1st Large Size 77-inch Transparent Flexible OLED Display ........ccccccvveieririnnisseisrnnessesensnenns 710
Chan Il Park, Miryn Seong, Mi Ae Kim, Dojin Kim, Hyunju Jung, Mingu Cho, Sang Hoon Lee, Hyokang Lee, Sungjoon Min,
Jaehyeong Kim, Minseok Kim, Jong-Hyun Park, Seyeoul Kwon, Binn Kim, Se June Kim, Weonseo Park, Joon-Young Yang,
Sooyoung Yoon, Inbyeong Kang

54-2: Flexible a-1GZO TFT for Large Sized OLED TV
Won Beom Yoo, Chanki Ha, Jinwoo Kwon, Jaewan Jeon, Heungjo Lee, Seyeoul Kwon, Weonseo Park, Bongchul Kim, Woosup
Shin, Jongwoo Kim

54-3: Distinguished Paper: High Temperature Thin-Film Barriers for Foldable AMOLED Displays
Hylke Akkerman, Raghu Pendyala, Pradeep Panditha, Ahmed Salem, Jie Shen, Peter Weijer, Piet Bouten, Suzanne Win arin
Diesen-Tempelaars, Gerard Haas, Soeren Steudel, Ching-Yu Huang, Ming-Hsiang Lai, Yen-Yu Huang, Ming-Hua Yeh, Auke Jisk
Kronemeijer, Paul Poodt, Gerwin Gelinck




SESSION 55: AUTOMOTIVE HEAD-UP DISPLAYS

55-1: Invited Paper: Superiority of Monocular Augmented Reality when Continuous Viewing is Required............ccccovvvevinnnninnns 721
Akihiko Kitamura, Yasunori Kinosada, Takahiko Kimura, Kazumitsu Shinohara, Takashi Sasaki, Haruhiko Okumura, Aira Hotta

55-2: Invited Paper: Volume Optimized and Mirror-less Holographic Waveguide Augmented Reality Head-up

1Y o] - RS SSTST 725
Pablo Richter, Wolff Spiegel, Jonathan Waldern
55-3: Holographic Grating to Improve the Efficiency of Windshield HUD ... 729

Philippe Coni, Jean-Luc Bardon, Natacha Damamme, Seth Coe-Sullivan, Fedor I. Dimov

SESSION 56: NOVEL DISPLAY TECHNOLOGIES

56-1: Invited Paper: Volumetric Displays using Holographic Laser DFaWiNg.........cccccoiiiieiieinininieeiesesisesieee s 733
Yoshio Hayasaki, Kota Kumagai

56-2: Seamless Scalable Large Format Display
Roger A. Hajjar

56-3: New Process to Fabricate Hybrid Display
Shuhei Yoshitomi, Ryo Hatsumi, Shingo Eguchi, Tomoya Aoyama, Hisao lkeda, Takaaki
Dobashi, Chieko Misawa, Masataka Nakada, Masahiro Katayama, Hiroki Adachi, Shunpei Yamazaki

56-4: Key Technologies for Assembling Kawara-type MUItIdiSPIAYS..........c.ouiuiiiiiiiiniiiciee e 744
Yusuke Nishido, Daiki Nakamura, Shingo Eguchi, Nozomu Sugisawa, Tomoya Aoyama, Yui Suematsu, Hitomi Sato, Kouhei
Toyotaka, Susumu Kawashima, Masayoshi Dobashi, Chieko Misawa, Masataka Nakada, Shunpei Yamazaki

SESSION 57: ADVANCE TFT MANUFACTURING PROCESSES

57-1: Invited Paper: Application of Rapid Thermal Annealing Process to the Display Technology ..........cccecervrirveeieinrnisseeinnnnnnns 748
Sang-Hee Ko Park, Sanghyun Ji, Pilseong Jeong, Yunyong Nam, Jong-Heon Yang, Chi-Sun Hwang
57-2: Scalable Crystallization of a-Si Film on a Glass Substrate by Using @ BIUg LaSer ... 751

Minok Park, Seungpyo Hong, Y. H. Jung, Suhui Lee, Yoonsoo Rho, H. K. Park, Costas P. Grigoropoulos, Jin Jang
57-3: Folded Pixel Circuit Design in Grain-Boundary Free (100) Oriented LTPS Stripes Fabricated by Selective

CWH-1ASEr Lateral CryStallIZALION ...........ocoueiiiiiiitece ettt b bbb bbb bbb R £ e e b b e e e s b b e b bttt b bbb et b ettt 755
Nobuo Sasaki, Muhammad Arif, Yukiharu Uraoka

57-4: Experimental Demonstration of Quasi-CW SBC of Si Films Using Ultra-High-Frequency UV Fiber Lasers..........c.ccccceveenn. 759
Ruobing Song, Insung Choi, Wenkai Pan, Miao Yu, James S. Im

57-5: Invited Paper: Excimer Laser Annealing and Spot-Beam Crystallization of Si Films for Advanced Displays...........c.ccceurvun. 762

James S. Im, Ruobing Song, Vernon K. Wong, Wenkai Pan, Insung Choi, Miao Yu

SESSION 58: HIGH-RESOLUTION LCDS FOR AR/VR

58-1: Invited Paper: High Resolution IPS-LCDs Fabricated with Transparent Polyimide SUDStrates ...........ccccovrrriiinnnincicninenne 764
Shinichiro Oka, Yosuke Hyodo, Lu Jin, Yohei Yamaguchi, Genki Asozu, Emi Higano, Toshiyuki Higano, Shinichi Komura

58-2: Invited Paper: High-Performance Displays for Wearable and HUD ApPliCations ...........ccoveeiiinnnseiinnsecce e 768
Akheelesh K. Abeeluck, Andrew Iverson, Howard Goetz, Edmund Passon

58-3: Sub-KHz 4000-PPI LCoS Phase Modulator for Holographic DiSPIays..........ccccciiiciiiiiicccieessns e 772

Jhou-Pu Yang, Huang-Ming Philip Chen, Yuge Huang, Shin-Tson Wu, Cynthia Hsu, Lily Ting, Ron Hsu

58-4: Distinguished Student Paper: Active Matrix Field Sequential Color Electrically Suppressed Helix

Ferroelectric Liquid Crystal for High ReSOIUtioN DISPIAYS.........c.coiiiiiiiici et 776
Liangyu Shi, Abhishek Kumar Srivastava, Alex Cheung, Tsz Kin Ho, Chia-Ting Hsieh, Ching-Lang Hung, Ching-Hsiang Lin,
Ching-Huan Lin, Norio Sugiura, Chia-Wei Kuo, Vladimir. G. Chigrinov, Hoi Sing Kwok

SESSION 59: MICROLED MICRODISPLAYS

59-1: Invited Paper: A Full-color Micro-light-emitting-diode Display by a Lithographic-fabricated Photoresist

1Y, [o] [ IS TSSOSO TSSOSO ST PO PETPTRPPPPPRPO 779
Chih-Hao Lin, Chun-Fu Lee, Akta Verma, Huang-Yu Lin, Chien-Chung Lin, Chin-Wei Sher, Hao-Chung Kuo

59-2: Invited Paper: Ultra-Fine Pitch Thin-Film Micro LED Display for Indoor Applications..........cccevveeiirinnsesininisseeensinnns 782
Chien-Chung Lin, Yen-Hsiang Fang, Ming-Jer Kao, Ping-Kai Huang, Feng-Pin Chang, Li-Chang Yang, Chih-1 Wu

59-3: Distinguished Paper: Wafer Scale Hybrid Monolithic Integration of Si-based IC and 111-V Epilayers - a Mass

Manufacturable Approach for Active MatriX MiCro-LED DiSPIAYS ......ccovivririeueeiiiririsiereienisissisteesessseessseseesssssseesssessssssesssessssssssesesenes 786
Lei Zhang, Fang Ou, Wing Cheung Chong, Yijing Chen, Yuankun Zhu, Qiming Li
59-4: Invited Paper: Electro-optical Size-dependence Investigation in Gan Micro-1ed DeViCeS .........ccccovrreierrinieiseieninsieeeieeenns 790

Anis Daami, Francois Olivier, Ludovic Dupré, Franck Henry, Francois Templier



SESSION 60: FLEXIBLE TFTS

60-2: Direct Patterning of Fine Electrodes by Wettability Control of a Novel Photocrosslinkable Polymer Insulator

FOF SOIULION-DASEA OTFTS ..ot b bbb bbb bbb bbb 794
Shinya Oku, Fumiaki Katagiri, Junghwi Lee, Shohei Yumino, Takashi Fukuda, Makoto Watanabe, Hiroshi Yamakawa, Masao
Tanabiki

60-3: High-Performance MoS, Thin-Film Transistors for Flexible OLED diSPIay ..........ccirriiiriririnrieiiirnisieeeseseseisee e 797

Youngjun Woo, Woonggi Hong, Sang Yoon Yang, Taegyu Kang, Sung-Yool Choi

60-4: Mechanically Robust High-Performance Flexible Oxide TFTs with Imbedded Buried CNT Electrode for
BENAADIE DISPIAYS. ...ttt ettt bbbt b bbbt b e b e s a8 £ £ s £ e b b e R eR £ £ e £ b e b e b 2R £ £ b b e b e R e £ e R e A b b e AR £ R e A e bR e AR e e b bbbt et b bt 800
Mohammad Masum Billah, Min Sang Park, Jewel Kumer Saha, Md Mehedi Hasan, Ji-Ung Han, Mangyu Hwang, Jin Jang

SESSION 61: NOVEL OLEDS

61-1: Form Birefringence-Based Achromatic Quarter-Wave Film for Anti-Reflection of OLEDS...........cccceceivririvieesininnisseeennninns 804
Masanao Goto, Goro Suzaki, Shigetaka Toriyama

61-2: Weakening Micro-Cavity Effects in White Top-Emitting WOLEDs with Semitransparent Metal Top

EIBCEIOTER ... e bbb b E bR bR bbb bbbt 808
Zhigiang Jiao, Qingyu Huang, Hongsheng Zhan, Xin Jin, Lu Wang, Guangcai Yuan

61-3: Demonstration of Long-Term Stable Emission from Inverted OLED with Imperfect Encapsulation............ccccccoevnvniicinee 811
Tsubasa Sasaki, Hirohiko Fukagawa, Taku Oono, Kenji Kuwada, Munehiro Hasegawa, Katsuyuki Morii, Takahisa Shimizu

SESSION 62: AUTOMOTIVE HMI TRENDS FOR CONNECTED AND AUTONOMOUS CARS

62-1: Invited Paper: HMI Concept FOr AULONOMOUS CaI ..ottt sttt b e ss bbbt se b bbb et b b bebe e nnanas 815
Hervé Drezet, Sébastien Colombel
62-3: Invited Paper: Human Interface Design in Transition from Automated Driving to Manual Driving ..........ccccccevrvvneicinnnnnnns 819

Toshihisa Sato

SESSION 63: PROJECTION: IMAGE IMPROVEMENT

63-1: Speckle Reduction for Laser Pico-projector with Dynamic Deformable Mirrors ... 823
Che-Wei Tsao, Hsuan-An Chen, Jui-Wen Pan, Zu-Po Yang

63-2: Distinguished Paper: Dependency of Speckle Reduction by Wavelength Diversity on Angular Diversity in

LASEE PrOJECTION SYSEEM .....viuitiiiiiiiiiti ittt bbb h bbb bbb bbb bbbttt bbb 827
Hirotaka Yamada, Kengo Moriyasu, Hiroto Sato, Hidekazu Hatanaka

63-3: Real-time Spatial-based Projector Resolution ENNANCEMENT.............oiiiiiiiiicicriee et 831
Avery Ma, Ahmed Gawish, Mark Lamm, Alexander Wong, Paul Fieguth

63-4: Q-View Technology - Approach to Achieving High Resolution and Low Power in Small Pixel Micro-Display ...........ccccu...... 835

Craig Waller, Eric Eisenbrandt, Ken Fung, Hiap L. Ong, Timothy Rost, Daniel Wong

SESSION 64: INK-JET PRINTING FOR DISPLAY MANUFACTURING

64-1: Invited Paper: Ultra-high Precision Inkjet Printing Technology fOr DiSPIaY ..........cccccceriiiiriieniirneeeess e 839
Seog Soon Kim, Hyun Surk Kim, Jong Gyun Lee, Chang Woo Seo

64-2: Fabrication of Auxiliary Electrodes using Ag Inkjet Printing for OLED Lighting........ccccoiieeiininnnseiinneeece e 843
Jun Ho Yu, Kwan-Hyun Cho, Kyung-Tae Kang, Young-In Cho, Chang-Soo Lee, Sang-Ho Lee

64-3: Photo Aligned Quantum Rod films DY INKJET PriNtiNG.......c.cviceiiiirieeieirisists e et sese e snnens 847

Swadesh Kumar Gupta, Wanlong Zhang, Maksym Prodanov, Valerii Vashchenko, Vladimir G. Chigrinov, Hoi Sing Kwok,
Abhishek Kumar Srivastava

64-4: Manufacturing and Encapsulation Process of Bottom Gate Bottom Contact Thin-Film Transistors with a

PriNted OXide SEMICONUUCTON ........cuiuiiiieeteieieiree ettt ettt ettt bbb e £ s b b eb £ £ s £ b b e b e b £ £ £ b e b e b e Rt £ b e A e b e b et b e e e b e b e b e b et e e bt e b b et n bt 850
Nesrine Kammoun, Yvonne Krieg, Guy Williams Ngaleu, Ralf Anselmann, Gerhard Renner, Norbert Fruehauf

SESSION 65: HUMAN FACTORS IN AR/VR SYSTEMS

65-1: Maximum Comfortable Luminance of Head Mounted Display under Various Surround Huminances...........cccoveveveerirnnas 854
Hyeyoung Ha, Youngshin Kwak, Hyosun Kim, Young-Jun Seo, Seungbae Lee, Sung-Chan Jo

65-2: Sensitivity to Peripheral Artifacts in VR DiSplay SYSTEIMS .........cccoiiiiiiiiiiiiiitictee e 858
David M. Hoffman, Zoe Meraz, Eric Turner

65-3: The Quantization of Cybersickness Level Using EEG and ECG for Virtual Reality Head-Mounted Display............ccccccovevnne 862
Yi-Tien Lin, Yu-Yi Chien, Hsiao-Han Wang, Fang-Cheng Lin, Yi-Pai Huang

65-4: Invited Paper: Ergonomic Approaches to Stereoscopic and 360° IMAGES .......cccvrvrirvrierreririririeieeresssesseeesesesesessesesesesessssesssesssssens 866

Takashi Kawai



65-5: Invited Paper: Resolving the Vergence Accommodation Conflict in VR and AR via Tunable Liquid Crystal

Yoav Yadin, Shamir Rosen, Yariv Haddad, Yuval Vardi, Itamar Grutman

SESSION 66: MICROOLED SYSTEM INTEGRATION AND APPLICATIONS

66-2: Invited Paper: PixeLED Display for Transparent APPIICALIONS ...........ccieiiiiiiicie e 874
Ying-Tsang Liu, Kuan-Yung Liao, Ching-Liang Lin, Yun-Li Li

66-3: Micro-LED Display with Simultaneous Visible Light Communication FUNCLION............cccoiiiiininieeeeee e 876
Xianbo Li, Wai Keung Cho, Babar Hussain, Hoi Sing Kwok, Chik Patrick Yue

66-4: High Brightness Active Matrix Micro-LEDs with LTPS TFT BaCKPIane.........cccccveuverieririnisieeienisisse e sssssssnnns 880

Hyo-Min Kim, Jae Gwang Um, Suhui Lee, Duk Young Jeong, Younghun Jung, Sang Hern Lee, Tak Jeong, Jaeyoung Joo,
Jeongwook Hur, Jong Hwa Choi, Joon Seop Kwak, Jin Jang

SESSION 67: FLEXIBLE ACTIVE-MATRIX DEVICES

67-1: Invited Paper: Doped Organic Transistors - Increased Stability and Reproducibility for Active Matrix

(DT o] = V£SO TSSOSO TSSOSO PR PPRPRO 884
Shiyi Liu, Akram Al-Shadeedi, Vikash Kaphle, Bjorn Lissem

67-2: Requirement of a Polyimide Substrate to Achieve High Thin-film-transistor Reliability ... 888
Tomoatsu Kinoshita, Yuichiro Ishiyama, Takashige Fujimori, Kenta Masuda, Kenichi Takahashi, Masanobu Tanaka, Toshiaki Arai

67-3: Invited Paper: Flexible Substrate Engineering to Enhance Bending Stability ... 892

Seongmin Park, Hyuk Park, Yoonyoung Chung

67-4: Distinguished Paper and Late News-Paper: 5.8-inch QHD Flexible AMOLED Display with Enhanced
BENUADITTTY OF LTPS TR TS, ..ttt bbb bbb bbbt b bbb 895
Jaeseob Lee, Thanh Tien Nguyen, Joonwoo Bae, Gyoochul Jo, Yongsu Lee, Sunghoon Yang, Hyeyong Chu, Jinoh Kwag

SESSION 68: OLED DISPLAYS

68-1: Invited Paper: Reliability and Failure Mode Analysis of Foldable AMOLED Display Module ...........ccccooiiiniiinnnciicninne 899
Li Lin, Yalong Li, Kun Hu, Bo Yuan, Genmao Huang, Xiaoyu Gao, Xiugi Huang

68-2: Invited Paper: Challenges for High-Resolution AMOLED DiSPIaYS........cccveieiririninierieiissiesiesesesisssseesessses e sessssesssesssssens 902
DZ Peng, Changho Tseng, Tsungyi Su

68-3: Study on Relation Between Fluorescent Dye Combination and Process Temperature as Photoresist............ccooevvnrniicienee 906
Seungbeom Lee, Sooin Kim, Wonrae Kim, Younghoon Kim, Musun Kwak, Jounho Lee, Mike Jun, Inbyeong Kang

68-4: Top-emission OLED Kawara-type Multidisplay with Auxiliary EISCErOGe. ........cccoouiiiiiiiiiirieeieeee e 910

Daiki Nakamura, Shingo Eguchi, Nozomu Sugisawa, Tomoya Aoyama, Sho Kato, Takeru Sasaki, Taisuke Kamada, Kazunori
Watanabe, Masayoshi Dobashi, Chieko Misawa, Masataka Nakada, Shunpei Yamazaki

SESSION 69: CAPACITIVE-TOUCH DISPLAYS

69-1: 43 Inch UHD Digital Kiosk System Using Advanced In-cell Touch Technology ... 914
Jaehun Jun, Yongwoo Choi, Hongju Lee, Hyeongwon Kang, Myungho Shin, Juneyoun Hwang, Hyunkyu Park, Kyungjin Jang,
Jongsang Baek

69-2: Overcoming an Abnormal Horizontal Dim Lines of an In-cell Touch Display
Wei Xue, Jian Tao, Lei Lv, Zhifu Dong, Silin Feng, Dong Wang, Hongmin Li, Xianjie Shao, Junsheng Chen, Seungkyu Lee

69-3: Distinguished Paper: Development of Middle Size Full In-Cell LCD Module for PC with IGZO .........cccoviiiiiiinniiicie 922
Masayuki Hata, Kohei Tanaka, Takuya Watanabe, Mikihiro Noma, Akira Tagawa, Keisuke Yoshida, Kaoru Yamamoto, Kosuke
Nagata, Shinichi Miyazaki, Daiji Kitagawa

69-4: Invited Paper: A Programmable Capacitive Imaging Technique Using Multiple Sigma-Delta Modulators for

High SNR TOUCH SENSOE @NT PEN ...ttt sttt se et es e s bbb e s e e s et e s e e e s e s e b e R e se e ss et e s e R e e et b e s en e e se b s et ene s 926
Gerald D. Morrison, Patrick Troy Gray, Rick Seger

SESSION 70: SCREEN TECHNOLOGY

70-1: “Unphotogenic Light”: Evaluation and Detail of the High-Speed Projection Method to Prevent Secret

Photography With SMall CAMEIAS .......c.c.euriiiiiiieieieiii et b bbb bbbttt 930
Ippei Suzuki, Shinnosuke Ando, Yoichi Ochiai
70-2: Projection-based Multi-view Three-dimensional Display with Angular Steering SCreen. .........cccoovrreieiinneeeeie e 934

Xinxing Xia, Xiangyu Zhang, Lei Zhang, Phil Surman, Yuanjin Zheng
70-3: Distinguished Student Paper: Novel Directional Projection Screen using Diverted Curved Surfaces Cube
Corner Reflector (D-CCR)
Ryosuke Ohtera, Kazuhiro Wako, Yumiko Ishitaka, Mitsuru Kano, K Ké&lantér, Tatsuo Uchida

70-4: Higher-Contrast and Lower-Haze Transparent Screen Using Waving Cholesteric Liquid Crystals............ccccccoeonnnciicnnnnne 942
Yujiro Yanai, Shusuke Arita, Akira Yamamoto, Makoto Ishiguro, Michio Nagai, Katsuyuki Takada, Yoichi Suga, Yoji Ito




SESSION 71: HIGH IMAGE QUALITY

71-1: Invited Paper: A Color Conversion Film with High Quantum Yield and Operational Stability..........ccccccocveeieiiiisecciniiinns 946
Ho Yong Lee, Duy Hieu Le, Jiyeon Sung, Sang Pil Moon, Nari Kim, Hyemi Oh, Jiho Kim, Sung Yong Min, Dong Mok Shin, Sehwan
Son

71-3: A New Solution without Quantum Dots for LCD to Achieve More Than 90% BT.2020........c.ccccuvviveeinerineniseneesieeseessenes 949

Jack Fan, Ken Hsiao, Yung-Jui. Lee, Ray Chang Chien, Chia-Yu. Lee, Shu-Jhih Chen

71-4: New LCD with 97.3% Rec.2020 Color Gamut....
Haiwei Chen, Ruidong Zhu, Juan He, Ming-Chun Li, Seok-Lyul Lee, Yajie Dong, Shin-Tson Wu

SESSION 72: MEASUREMENT CHALLENGES FOR NEAR-TO-EYE DISPLAYS

72-1: Requests to Lenses in Measuring Units Evaluating Near-Eye DiSPIaYs ..ot 957
Norbert Schuster, Udo Kriger, Tobias Porsch

72-2: Standardizing Fundamental Criteria for Near Eye Display Optical Measurements: Determining Eye Point

POSTHION. ...ttt bbbt e b bbb £ E b b e R R £ £ £ b e h SRR R £ £ e £ SR heE £ £ £ b b SR oA £ £ R b b E e AL £ R A e b e R e AL R eE e R b e b e E et e b bbbt r bt 961
Russell S. Draper, John Penczek, Rupal Varshneya, Paul A. Boynton
72-4: Head Movement-based Motion Blur Measurement System for Head Mounted Displays.........ccccoevreeririnneseinnnnissesenennnns 965

Keon-Woo Kang, Min-Woo Seo, Sang-Lyn Lee, Ho-Chul Lee, Eui-Yeol Oh, Jong-Sang Baek, Suk-Ju Kang

SESSION 73: OD ELECTROLUMINESCENCE |

73-2: Invited Paper: High-Performance Quantum Dot Light Emitting Diodes and their Challenges ............cccoooiiciinnncniccenes 969
Krishna P. Acharya, Alexandre Titov, Chen Y. Ying, Jake Hyvonen, Paul H. Holloway

73-3: Distinguished Student Paper: Full Color Quantum Dot Light-Emitting Diodes Patterned by

PhotolithOgraphy TECANOIOY ........c.ciuiuiiiiiiiiiiietiet ittt b bbbttt bbbttt 973
Tingjing Ji, Shuang Jin, Bingwei Chen, Yucong Huang, Zijing Huang, Zinan Chen, Shuming Chen, Xiaowei Sun
73-4: Tandem Red Quantum-Dot Light-Emitting Diodes with External Quantum Efficiency over 34 %0 .........cccocoeeivinnncncnnnnne 977

Qiang Su, Heng Zhang, Fengtian Xia, Xiao Wei Sun, Shuming Chen

SESSION 74: HIGH AMBIENT CONTRAST RATION |

74-1: Invited Paper: Can LCDs Outperform OLED Displays in Ambient Contrast Ratio? ..........c.cccevvrrvneieinrinnsesieesissesenennnns 981
Haiwei Chen, Guanjun Tan, Shin-Tson Wu
74-2: Sunlight-Readable LOW-REFIECTION FFS-LCD .......ccccoiiiiiiticiiieiiini ittt 985

Yuichi Kawahira, Koji Murata, Takako Nakai, Masahiro Hasegawa, Akira Sakai, Kiyoshi Minoura, Aya Nakatani, Hidekazu
Miyata, Youzou Kyoukane, Hisashi Watanabe, Nathan Smith

74-3: Polarized Light-Emitting Films for Transparent and Self-EmissivVe LCDS...........cccciciiiiniicieeiesseeisieies e 989
Noriaki Mochizuki, Ryoutarou Morita
74-4: High-image-quality Transparent Display based on AMOLED with Cholesteric Liquid Crystal Back-panel.............c.ccccoe.... 993

Cheng-Chang Li, Heng-Yi Tseng, Hung-Chia Liao, Han-Ming Chen, Ting Hsieh, Sin-An Lin, Hung-Chang Jau, Yu-Ching Wu, Hsu
Ya-Ling, Wen-Hao Hsu, Tsung-Hsien Lin

74-5: Late-News Paper: High Dynamic Range Incell LCD with Excellent Performance ..o 996
Zhuo Deng, Binyi Zheng, Jianping Zheng, Ling Wu, Wenbin Yang, Zongwei Lin, Poping Shen, Junyi Li

SESSION 75: HIGH-RESOLUTION OLED-DISPLAY MANUFACTURING

75-1: Distinguished Paper: High Resolution Photolithography for Direct View AMOLED AR DisSplays..........cccoeeeiiinnnesieninnnnns 999
Pawe- E. Malinowski, Tung-Huei Ke, Atsushi Nakamura, Ya-Han Liu, Dieter Vander Velpen, Erwin Vandenplas, Nikolas
Papadopoulos, Auke Jisk Kronemeijer, Jan Laurens Van Der Steen, Soeren Steudel, Che-Cheng Kuo, Yen-Yu Huang, Yu-Hsien
Chen, Ming-Hua Yeh, Gerwin Gelinck, Paul Heremans

75-2: Novel Plane Source FMM Evaporation Techniques for Manufacturing of 2250ppi Flexible AMOLEDS..........ccccoovveeinne 1003
Changhun Hwang, Sung Su Kim, Shin Woong Bang, Byung Doo Chin, Sung Min Jo, Se Ho Choi, Jong Yae Lee, Sung Hoo Ju

75-3: UV-curable Thin-film Packaging for OLED-based MiCrodiSPIays...........c.ccocueemiiniiiiciiieen et 1007
Marion Provost, Aurélien Suhm, Vincent Gaud, Katarzyna Raulin, Vincent Mandrillon, Tony Maindron

75-4: Invited Paper: FMM Materials and Manufacturing Process: Review of the Technical ISSUES ..........ccoccveririnirircieninininicicene 1011

Kisoo Kim, Chiwoo Kim, Jong Kab Park, Doh Hoon Kim, Kiro Jung

SESSION 76: FINGERPRINT SENSING AND OPTICAL SENSING DISPLAYS

76-1: Invited Paper: A New Full Screen Flexible AMOLED Solution with FINGerprint .........cccovvveeeiiinnsesinresssees s 1014
Wei-Feng Zhou, Li-Qiang Chen, Yan-Liu Sun, Ling Shi, Zheng Liu, Feng Guan, David Wang

76-2: Invited Paper: Optical Fingerprint Sensor Based on a-Si:H TFT TeChNOolOgy .........cocccciiririrniciiiiniiseiceeesiee e 1017
Sanghoon Bae, Yan Ling, Weiping Lin, Hong Zhu

76-3: A NeW PhOtOSENSITIVE OXIAE DIOUE ........c.euiuiiiieteieiisietet ettt bbbt b bbb bbb bbbt bbb bt b bbb 1021
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