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IEDMS 2014 Timetable

Nov. 20
08:00-17:00 On-Site Registration
09:10-09:20 Opening Ceremony
09:20-10:00 Plenary Session 1 — Prof. J.-G. Hwu (NTU) Chair: Prof. T.-Y. Tseng (NCTU)
10:00-10:30 Coffee Break
10:30-11:10 Plenary Session 2 — Prof. J. J. Liou (UCF) Chair: Prof. Y.-C. Ho (NDHU)
11:10-11:50 Plenary Session 3 —Dr. S. Yuasa (AIST) Chair: Prof. H. Ishiwara (TIT)
12:00-13:30 Lunch

Invited & Oral Sessions

Session 1 (Room A) | Session 2 (Room B) | Session 3 (Room C) | Session 4 (Room D) | Session 5 (Room E) Poster
FinFET Solar Cell I Compound Semiconductor [| Circuit & Simulation Novel Device [ Session 1
Prof. S. S. Chung Prof. C.-F. Lin Prof. H. Yamaguchi Prof. Z. Liu Prof. M. Chan (1F)
e 1s (SR (NTU) (N (UESTC) (LK) 13:00-15:00
13:30-15:00 Chair: Prof. J.-G HWU | (Chair Prof W-S. Liu | Chair: Prof. M.-C. Wu | poc prof ¢ -H Lien | Chair: Prof. H.-C. Cheng
(NTU) (YZU) (NTHU) (NTHU) (NCTU) St
#1209 #1134 #1178 #1083 #1147 EEE Led
#1212 41213 #1197 #1154 #1274 (NTNU)
#1308 #1310 #1243 #1343 #1316
#1332 41363 #1345 #1350 #1342
15:00-15:30 Coftee Break
Invited & Oral Sessions
Session 6 (Room A) | Session 7 (Room B) | Session 8 (Room C) | Session 9 (Room D) | Session 10 (Room E)
TFTI LED Novel Device 11 FETI Nonvolatile Memory I Poster
Prof. M. Wang Prof. C.-M Tan Prof. R. Huang Prof. S.-I. Ohmi Prof. K.-L. Pey Session 2
(SU) (CGU) (PKU) (TIT) (SUTD) (1F)
Chair: Prof. S. S. Chung Chair: Prof. C.-S. Lai | Chair: Prof. K.-N. Chen | Chair: Prof. M.-C. Wang Chair: Prof. C.-I Wu 16:00-18:00
15:30-17:30 (NCTU) (CGU) (NCTU) (MUST) (ITR1)
#1129 #1115 #1094 #1133 #1114 Chair
#1156 #1257 #1106 #1144 #1231 Prof. C.-H. Liu
#1185 #1261 #1111 #1192 #1237 (NTNU)
#1289 #1283 #1322 #1208 #1250
#1225 #1299
#1359 #1306
17:30-18:30 EDMA Annual Meeting
18:30-20:30 Banquet
Poster Session 1 (Nov. 20 13:00-15:00)
#1074 #1075 #1081 #1076 #1086 #1087 #1089 #1099 #1100 #1103
#1108 #1120 #1121 #1127 #1135 #1137 #1150 #1159 #1160 #1163
#1164 #1166 #1172 #1175 #1186 #1187 #1193 #1196 #1200 #1201
#1215 #1223 #1226 #1227 #1232 #1239 #1245 #1246 #1247 #1251
#1252 #1265 #1275 #1279 #1280 #1284 #1290 #1294 #1300 #1305
#1314 #1324 #1326 #1328 #1330 #1331 #1336 #1338 #1349 #1358
#1360
Poster Session 2 (Nov. 20 16:00-18:00)
#1079 #1090 #1091 #1096 #1098 #1102 #1110 #1117 #1118 #1128
#1136 #1140 #1151 #1161 #1182 #1188 #1214 #1216 #1217 #1218
#1219 #1220 #1221 #1224 #1229 #1236 #1238 #1244 #1248 #1249
#1253 #1256 #1259 #1260 #1266 #1267 #1269 #1270 #1272 #1282
#1285 #1286 #1297 #1301 #1302 #1303 #1312 #1315 #1323 #1327
#1339 #1347 #1348 #1352 #1356 #1301 #1362 #1365 #1366 #1367



TIEDMS 2014 Timetable

Nov. 21

08:00-12:00

On-Site Registration

Oral Sessions

Session 11 (Room A)

Compound Semiconductor I

Session 12 (Room B)

Sensor

Session 13 (Room C)

Novel Device 111

Session 14 (Room D)

Best Paper Competition [

Session 15 (Room E)

Best Paper Competition II

Chair: Prof. W.-C. Hsu

Chair: Prof. J.-C. Wang

Chair: Prof. T.-K. Chiang

Chair: Prof. H.-C. Lin

Chair: Prof. P.-W. Li

08:45-10:00 (NCKU) (CGU) (NUK) (NCTU) (NCU)
#1093 #1132 #1085 #1109 #1077
#1113 #1157 #1143 #1139 #1080
#1149 #1168 #1177 #1191 #1107 Poster
#1190 #1170 #1277 #1254 #1141 Session 3
#1281 #1351 #1295 #1325 #1204 (1F)
10:00-10:30 Coffee Break 09:00-11:00
Invited & Oral Sessions Chair:
Session 16 (Room A) | Session 17 (Room B) | Session 18 (Room C) | Session 19 (Room D) | Session 20 (Room E) Prof. C.-H. Lin
TFT I Solar Cell I Novel Device IV FETII Nonvolatile Memory II NI
Prof. H.-C. Lin Prof. T.-F. Guo Prof. P.-W. Li Prof. T.-K. Chiang Dr. C. Ho
10:30-12:00 (NCTU) (NCKU) (NCU) (NUK) (Winbond)
R Chair: Prof. S.-T. Chang | Chair: Prof. C.-C. Wu | Chair: Prof. Y.-L. Jiang | Chair: Prof. B.-Y. Tsui | Chair: Prof. T.-H. Hou
(NCHU) (NTU) (NCHU) (NCTU) (NCTU)
#1084 #1195 #1124 #1116 #1258
#1088 #1222 #1145 #1165 #1276
#1167 #1292 #1153 #1173 #1317
#1335 #1364 #1158 #1313 #1319
12:00-12:30 Closing & Award
12:30-13:30 Lunch
14:00-16:00 MOST (NSC) Annual Meeting
Poster Session 3 (Nov. 21 09:00-11:00)
#1078 #1082 #1097 #1101 #1104 #1105 #1112 #1123 #1126 #1130
#1131 #1138 #1142 #1146 #1152 #1162 #1169 #1171 #1174 #1179
#1180 #1181 #1203 #1206 #1207 #1210 #1211 #1228 #1230 #1233
#1240 #1241 #1242 #1262 #1263 #1264 #1268 #1271 #1273 #1287
#1288 #1291 #1293 #1298 #1304 #1307 #1309 #1311 #1318 #1321
#1329 #1334 #1337 #1340 #1344 #1346 #1353 #1355
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General Information

Organizer:

Electronics Devices and Materials Association (EDMA
Ministry of Science and Technology (MOST)

National Dong Hwa University (NDHU)
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General Program Information

2014 International Electron Devices and Materigismifosium (IEDMS 2014) will be

held on Nov. 20-21, 2014, at Fullon Hotel, Hualid@jwan. The IEDMS 2014 is

intended to provide a common forum for researchecsentists, engineers, and
practitioners throughout the world to present tHatest research findings, ideas,
developments, and applications in the area of smmdiector materials and devices.
Topics of interest will include, but are not lindtéo, the following:

A.Compound Semiconductor Materials, Electronic Bhdtonic Devices
B.Sustainable Energy Devices and Materials

C.Integrated Circuits and Packaging Technologies

D.Nano Devices and Materials, Memories, Displaysl, Sensors

Important Dates:

Abstract Submission: Aug. 31, 2014
Notification of Acceptance: Oct. 01, 2014
Early-Bird Registration Deadline: Oct. 31, 2014
Special Issue Deadline: Nov. 19, 2014

For Invited Talks
® Time for the invited talk is 30 minutes, includitagt 3 minutes for discussion.

For Oral Papers

® Time allotted for your presentation is 15 minutesluding last 3 minutes for
discussion.

® Please report to the Session Chair and upload mwverPoint file to the
Notebook computer in the session room at least itutes before the session
begins.

For Poster Papers
® The size of a poster board is 90 cm (width) x 1®80(keight). The recommended
size of your poster is A0 (84.1 cm (width) x 1188 (height)).

Free WiFi Access
WiFi: Fullon_Hotels HL
Password: 8888888888




Speakers (List by Session Schedule)

Plenary Speakers

Prof. Jenn-Gwo HWUiR¥R B 2435

National Taiwan University, Taiwan

Title: Nanoscale Oxide Engineering on Si Substrate
Time: Nov. 20 09:20-10:00 (Room B)

Prof. Juin J. Liou

University of Central Florida, USA

Title: Prospect and Outlook of Electrostatic Disgiea (ESD)
Protection in Emerging Technologies

Time: Nov. 20 10:30-11:10 (Room B)

Dr. Shinji Yuasa
National Institute of Advanced Industrial Sciencel &echnology
(AIST), Japan

Title: Perspectives on Spintronics and MRAM Teclogas
Time: Nov. 20 11:10-11:50 (Room B)

Prof. Steve S. Chungt4E#/24%

National Chiao Tung University, Taiwan

Title: The Experimental Observation of the DopalucRuations
in Trigate FINFETs

Time: Nov. 20 13:30-14:00 (Room A)




Prof. Ching-Fuh Linff% & 201

National Taiwan University, Taiwan

Title: Semiconductor Nanostructures for Solar Cells
Time: Nov. 20 13:30-14:00 (Room B)

Prof. Hiroshi Yamaguchi

NTT Basic Research Laboratories, Japan

Title:  Opto/electromechanical Resonators  Based
GaAs/AlGaAs Heterostructures

Time: Nov. 20 13:30-14:00 (Room C)

Prof. Zhiwei Liu
University of Electronic Science and Technology @iina,
China

on

Title : High holding voltage SCR devices design for high

voltage ESD protection
Time: Nov. 20 13:30-14:00 (Room D)

Prof. Mansun Chan

Hong Kong University of Science & Technology, Hdtgng
Title: Developing a Post-Moore Collaborative Teclogy
Platform for Emerging Device Deployment

Time: Nov. 20 13:30-14:00 (Room E)

Prof. Mingxiang Wang

Soochow University, China

Title: Suppress Dynamic Hot Carrier Degradation
Four-Terminal Poly-Si Thin Film Transistors

Time: Nov. 20 15:30-16:00 (Room A)
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Prof. Cher-Ming Tan[§i4&HH 245

Chang Gung University, Taiwan

Title: Exploring the Humidity Effect on the Relidby of High
Power LEDs

Time: Nov. 20 15:30-16:00 (Room B)

Prof. Ru Huang

Peking University, China

Title: Junction Engineering of Tunnel FETs for $te&awitching
and Improved Noise Behavior

Time: Nov. 20 15:30-16:00 (Room C)

Prof. Shun-Ichiro Ohmi

Tokyo Institute of Technology, Japan
Title: Room Temperature Fabrication of PentacenseBa
OFETs with Hf-Based High-k Gate Insulator for Lowltdge
Operation

Time: Nov. 20 15:30-16:00 (Room D)

Prof. Kin-Leong Pey

Singapore University of Technology and Design, Spae
Title: Filamentary Switching with Semiconducting tBmm
Electrode — Physical Insight and Advantages

Time: Nov. 20 15:30-16:00 (Room E)

Prof. Horng-Chih Lin 8 E &

National Chiao Tung University, Taiwan

Title: Fabrication of Thin-Film Transistors/Inversewith Film
Profile Engineering

Time: Nov. 21 10:30-11:00 (Room A)

Prof. Tzung-Fang Gue& | s2hhiZdss

National Cheng Kung University, Taiwan

Title: Nickel oxide p-type electrode interlayer @GH3NH3PbI3
perovskite/fullerene planar-heterojunction hybiaths cells
Time: Nov. 21 10:30-11:00 (Room B)
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Prof. Pei-Wen Li Z={fl2EZ 1%

National Central University, Taiwan

Title: Designer Germanium Quantum-Dot for Nanoeleits
and Nanophotonics Devices

Time: Nov. 21 10:30-11:00 (Room C)

Prof. Te-Kung Chiang T{# - 2%

National University of Kaohsiung, Taiwan

Title: A New Quasi-3D Compact Threshold Voltage Mbébr
Pi-Gate (PG) MOSFETs with the Interface Trappedr@és
Time: Nov. 21 10:30-11:00 (Room D)

Dr. ChiaHua Hofr] 5z B f#i -

Winbond Electronics Corporation, Taiwan

Title: Overview of Emerging Non-Volatile Memories
Time: Nov. 21 10:30-11:00 (Room E)

12



Plenary Session 1

Nov. 20, 09:20-10:00, 2F Room B

-

-~
Prof. Jenn-Gwo Hwu

Distinguished Professor, National Taiwan Universigiwan

Presentation Title: Nanoscale Oxide Engineering on Si Substrate

Authors: Po-Hao Tseng, Yen-Kai Lin, Han-Wei Lu, Yu-Chingol.iand Jenn-Gwo
Hwu*

Abstract:

Anodization technique was introduced for the oxidemation in nanoscale
device application. There are two parts in thig.t&8lingle crystal Si nanowires with
dimension down to sub-10 nm can be formed by lomg tanodization. Several new
phenomena were presented. Anodization with suitadnhelition can also form various
oxide thicknesses on single wafer. It is usefuljiow ultra-thin oxide with thickness
smaller than 3 nm. The MOS structures with variaxsde thicknesses will be
characterized in the view point of |-V and C-V. Téeare several fundamental
differences between MOS(p) and MOS(n) structureBe Turrent in inversion
becomes saturated when the oxide is thin enough s@turation behavior is sensitive
to temperature, illumination, and charge trappifgerefore, valuable applications of
nanoscale MOS devices are achievable. The physficbéhind is of importance for
nanoscale study.

Biography

Jenn-Gwo Hwu was born in Tainan, Taiwan, Republiclona, on August 29,
1955. He received the B.S. degree in electronicineeging from National
Chiao-Tung University, Republic of China, in 19Mtahe M.S. and Ph.D. degrees in
electrical engineering from National Taiwan UnivgtsRepublic of China, in 1979

13



and 1985, respectively.

He joined the faculty of National Taiwan University 1981. Presently, he is a
Professor in the Department of Electrical Enginegrand the Graduate Institute of
Electronics Engineering, National Taiwan Universkyom 1997 to 1998, he was the
vice chairman of the Department of Electrical Eweginng, National Taiwan
University. From February 2004 to January 2006whas invited as the Dean of the
College of Electrical Engineering and Computer 8cg National United University,
Miaoli, Taiwan, Republic of China. From Decembef2do December 2008, he was
invited as the Coordinator of Micro-Electronics Hregering Program, Department of
Engineering and Applied Sciences, National Scie@oencil, Taiwan, Republic of
China. On August 2006, he was appointed as thenQisshed Professor of National
Taiwan University. And from August 2007 to July 2Q0the was appointed as the
chairperson of the Department of Electrical Engimgg National Taiwan University.
His research work is mainly on ultra-thin gate @xahd its related Si MOS devices.
He has experience in teaching the courses of @ciilectronics, Solid-State
Electronics, Semiconductor Engineering, MOS Capaditevices, Radiation Effects
on MOS System, and Special Topic on Oxide Religbili

He was qualified to be a licensed Professical Technical Engineer on
Electrical and Electronics Engineering, R.O.C.1B¥78 and 1980, respectively. He
was honored as the owner of Outstanding Teachingrdwn 1991 by The Ministry of
Education and in 1987, 2003, and 2008 by Natioaaldn University. He was also
the owner of Excellent Teaching Award in 1988, 198990, 1991, and 1993 by the
College of Engineering, National Taiwan Universapd in 1999, 2000, and 2002 by
National Taiwan University. In 1999, he was theipent of Jan Ten-You Paper
Award by The Chinese Institute of Engineering, Qn 2005, he was the recipient
of Scientific Paper Award by Far Eastern Y.Z.Hsue8ce and Technology Memory
Foundation, Taiwan, R.O.C. In 2012, he was awatbedHimax Chair Professorship
at National Taiwan University.

Major Research Areas

Si MOS Devices/Ultra-thin Gate Oxide Processes/Nd&iebased Devices/Rapid
Thermal Processing-RTP /Uniformity Analysis andeS$r Control/Si MOS Solar Cell
and Photo Sensors
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Plenary Session 2

Nov. 20, 10:30-11:10, 2F Room B

Prof. Juin J. Liou

Lockheed Martin St. Laurent Professor of Enginegriichool of EECS, University
of Central Florida

Presentation Title: Prospect and Outlook of Electrostatic DischargeSQE
Protection in Emerging Technologies

Author: Juin J. Liou

Abstract:

Electrostatic discharge (ESD) is a process in whachnite amount of charge is
transferred from one object (i.e., human body)he other (i.e., microchip). This
process can result in a very high current pass$irmugh the object within a very short
period of time [1-2]. When a microchip or electrorsystem is subject to an ESD
event, the huge ESD-induced current can likely dgmiéne microchip and cause
malfunction to the electronic system if the heabegated in the object cannot be
dissipated quickly enough. It is estimated thatual85% of all damaged microchips
are ESD related, resulting in a revenue loss oérsd\nundred million dollars in the
global semiconductor industry every year [3]. Thatawing diminishing in the size
of MOS devices makes the ESD-induced failures emere prominent, and one can
predict with certainty that the availability of efttive and robust ESD protection
solutions will become a critical component to thecessful development of the
CMOS-based integrated circuits.

Advancement of low-voltage electronics has beerefited largely by the continue
scaling of CMOS technology, which is now reaching astonishing milestone of
22-nm node. Beyond that, several new featuresngid to be implemented to enable
the continuation of CMOS miniaturization, includitige high-k dielectric, metal gate,
multiple gate, etc. A noteworthy future CMOS deysi@nt is the Si nanowire
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technology. It has the advantages of a superigg gantrol, excellent on-current vs.
off-current ratio, very low power consumption, agxtremely high cutoff frequency.

The ESD protection issues of such a technologwtidargely unknown at this time

and need to be resolved urgently before the teclgyatan be commercialized in the
consumer market in about 3-4 years [4]. On therdtled, high-voltage electronics,
such as those used in the automobiles, are inagtgsmportant and popular. These
SoC'’s are typically fabricated in the bipolar/CMO$IOS (BCD) process, and such
applications imposed additional challenges on tksigh and implementation of
high-voltage ESD protection solutions [5].

Some comments on the ESD standards are in ordaraklloody model is a mature,
well-understood ESD model for simulating chargedsfar from a person's finger to
an electronic component. However, recent indusaitp thdicates that the HBM rarely
simulates real-world ESD failures. Latest generapackage styles such as mBGAs,
SOTs, SC70s, & CSPs with mm-range dimensions dea @fffectively too small for
people to handle with fingers. Even in cases cdtiadly large components, most
high-volume component and board manufacturing wmé@smated equipment, so
humans rarely touch the components. Charged denamel can more successfully
replicate in-house and customer IC failures attiraponent level [6].

In the presentation, the fundamentals of ESD, wholy its mechanisms, standards,
protection principles, and testing will first betrimduced. This is followed by the
exploration and evaluation of ESD protection solusi in emerging Si nanowire,
organic, and GaN technologies.

Acknowledgements—This work was supported finangial in-kind by Analog
Devices Inc., USA, Intersil Corp., USA, National ndeonductor Corp., USA,
National Center for Nanomaterials Technology, Koldeatitute of Microelectronics,
Singapore, and Ministry of Education, China.

REFERENCES

[1] J. Vinson, G. Croft, J. Bernier, and J. J.U,idclectrostatic Discharge Analysis
and Design Handbook, Kluwer Academic Publisheostén, 2002.

[2] J. Vinson and J. J. Liou, “Electrostatic disgde in semiconductor devices:
protection techniques,” (Invited Paper) Proceedingsthe IEEE, vol. 88, pp.

1878-1900, Dec. 2000.

[3] M. Brandt and S. Halperin, “What does ESD ngalbst?”, Circuits Assembly
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Magazine, June 1, 2003.

[4] W. Liu, J. J. Liou, et al.,, “Electrostatic dlsarge (ESD) robustness of Si
nanowire field-effect transistors,” IEEE Electroe\ice Letters, vol. 30, pp. 969-971,
Sept. 2009.

[5] Z. Liu, J. J. Liou, and J. Vinson, “Novel sitin controlled rectifier for
high-voltage ESD applications,” IEEE Electron Devicetters, vol. 29, pp. 753-755,
July 2008.

[6] Z. Gan, W. Wong, and J. J. Liou, Semicondu®aorcess Reliability: in Practice,
McGraw-Hill, New York, 2012.

Honor and Awards

Dr. Liou has been awarded 8 U.S. patents, and hilssped 10 books, 2 book
chapter, more than 260 journal papers (includingnified articles), and more than
220 papers (including more than 90 keynote/invipagers) in international and
national conference proceedings. He has been advards $12.0 million of research
contracts and grants from federal agencies, st@atergment, and industry, and has
held consulting positions with research laborawm@aéd companies in the United
States, China, Japan, Taiwan, and Singapore.

Dr. Liou was awarded the UCF Pegasus Distinguidhredessor in 2009 — the
highest honor bestowed to a faculty member at WG Distinguished Researcher
Award in 1992, 1998, 2002, and 2009, and IEEE Jo3¢pBiedenbach Outstanding
Engineering Educator Award in 2004. His other herame Fellow of IEEE, Fellow of
IET, and Chang Jiang Endowed Professor of MinistiyEducation, China — the
highest honorary professorship in China.

Dr. Liou has served as the IEEE EDS Vice-Presidémegions/Chapters, IEEE
EDS Treasurer, IEEE EDS Finance Committee Chaimbtr of IEEE EDS Board of
Governors, and Member of IEEE EDS Educational Albtis Committee.
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Plenary Session 3

Nov. 20, 11:10-11:50, 2F Room B

Dr. Shinji Yuasa

Director, Spintronics Research Center, Nationatitute of Advanced Industrial
Science and Technology (AIST), Japan

Presentation Title: Perspectives on Spintronics and MRAM Technologies
Authors: Shinji Yuasa, Kay Yakushiji, Akio Fukushima, TakayMozaki, Yoichi
Shiota, Makoto Konoto, Rie Matsumoto, Hitoshi Kab#toji Ando, and Y. Suzuki
Abstract:

This paper presents a review and perspectiveh@riunnel magnetoresistance
(TMR) effect in magnetic tunnel junction (MTJ) asgdin manipulation technologies
such as spin-transfer torque (STT) and voltagegaduorque for magnetoresistive
random access memory (MRAM) and other novel devidésjor challenges for
ultrahigh-density MRAM with perpendicular magnetinpa and novel functional
devices are discussed.

Education and Professional Experience

Shinji Yuasa was born in Kanagawa Prefecture (Japat®68. He received B.S.
in Physics from Keio University (Yokohama, Japam)1991. He received PhD in
Physics from Keio University in 1996. After receigi his doctorate, he served as a
staff scientist at the Electrotechnical Laboratffgukuba, Japan) where he worked
on spin-dependent transport in metallic magnetittitayers. Since 2001, he has been
a staff scientist at the National Institute of Adead Industrial Science and
Technology (AIST), working on the physics and devapplications of MTJs. Since
2010, he has been a director of the Spintronice&tel Center at AIST. Since 2010,
he has been concurrently holding a position of &wdr at University of Tsukuba
(Tsukuba, Japan). He has published more than 1660 neeiewed papers and has
given more than 100 invited talks at internatioc@iferences. For his achievement of
the giant TMR effect in MgO-based MTJs, he has besarded or co-awarded 21
prizes, including the Asahi Award in 2007.
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Research Field

His research field includes magnetism, magneticermas, thin films and
multilayers, and spintronics. For the last decaue,has been mainly working on
tunnel magnetoresistance and spin-transfer torgquenagnetic tunnel junctions
(MTJs), especially MgO-based MTJs. He is interestedoth the basic physics and
device applications of MTJs.
Contribution to Society

Shinji Yuasa served as an Editor of Magnetics S$paé Japan from 2001 to
2010. He also served as a member of Program Coeasifior 19th International
Colloquium on Magnetic Films and Surfaces (ICMF®&0 55th Annual Conference
on Magnetism and Magnetic Materials (MMM 2010), afliEE International
Magnetics Conference (Intermag 2011). He was a-®@@r of Gordon Research
Conference on Magnetic Nanostructure 2010 and alreenf International Advisory
Committee for The IEEE 7th International SymposiomMetallic Multilayers (MML
2010). He is now serving as a Program Co-chaitiHer2013 Joint MMM/Intermag
Conference, a member of the Advisory Committeettier MMM Conference, and a
member of Program Committee for 21st Internati@aloquium on Magnetic Films
and Surfaces (ICMFS 2012). He is an Editor of AggpliPhysics Express / Jpn. J. Appl.
Phys. since 2009. He has also been assigned d8EEeDistinguished Lecturer for
2012.
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He has been awarded or co-awarded the followirensific prizes :
-IEEE Distinguished Lecturer for 2012
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-Inoue Harushige Prize (2009) (together with CaAoeiva Corp.)
-The Prime Minister Award of Japan (2008) (togethéh D. D. Djayaprawira and Y.
Suzuki)
-Asahi Award (2007) (together with T. Miyazaki)
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-Tokyo Techno Forum 21 Gold Medal (2006)
-Marubun Science Prize (2006)
-The Japan Society of Applied Physics (JSAP) BagePAward (2005)
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-10 other prizes.

19



Oral Session

Session 1: FINFET (November 20)

Chair: Prof. Jenn-Gwo Hwu, Department of ElectriEagineering, National Taiwan

Room A

University, Taiwan

13:30~14:00

(Invited) The Experimental Observation of the Dopan
Fluctuations in Trigate FINFETs

Steve S Chung

Department of Electronics Engineering, Nationala@hlung University, Taiwan
The random dopant fluctuation is one of the mogidrtant issue
for the 16nm and beyond CMOS technologies withategFinFET
structure in terms of the device architecture amaghufacturing. This
paper will demonstrate the methodology to undedstidue dopant
fluctuation via a purely experimental approach. Jill be
demonstrated in advanced trigate FINFET devices discrete
dopant distribution along the channel direction bandetermined.
Boron clustering effect in nMOSFETs can be reaskynekplained
which results in a larger Vth variation, in comgan to that of
PMOSFETs. Moreover, experiments have been exteridethe
advanced trigate CMOS devices. The sidewall roughrand the
LER(Line edge roughness) in trigate have also lee@mined. Thig
approach provides a good monitor of the qualitgdfgate structure
and the random dopant fluctuation (RDF) of advantegate
devices.

(92}
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14:00~14:15

#1209 Simulation Study of Gate and Fin Line Edge Roughnes
Effects on 14 nm Inversion-Mode and Junctionless RFETs
Li-Syun Yang, and Keng-Ming Liu

Department of Electronical Engineering, Nationahdiwa University, Taiwan

U

In this paper we simulated the gate and fin lingeetbughnes
(LER) effects on the 14 nm inversion-mode (IM) guodctionless
(JL) FinFETs. Different rms amplitudes of gate dmdLER were
simulated to examine their effects on the devicaatteristics. The
simulation results show that the gate LER effects anore
significant than the fin LER effects except thestate current. W
also found that, as far as LER is concerned, JEEis are more

U

1%
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vulnerable than the IM FIinFETs except that the tates current
fluctuation of the IM FinFETSs is larger than théatlee JL FInFETS.

14:15~14:30

#1212 \Vertically Stacked Nanowire Transistors Using
Low-Temperature Microwave Annealing
Ming-Kun Huangd, Wen-Fa W§j and Chun-Hsing Shth
!Department of Electrical Engineering, National Qftan University, Taiwan
“National Nano Device Laboratories, Taiwan

Thermal budget is one of the major concerns to idate
three-dimensional nanowire transistors. This worksed
low-temperature microwave annealing to fabricateicaly stacked
gate-all-around nanowire transistors. A microwaoev@r of 400%
and a processing time of 150s were used in podaimgtion
annealing to minimize thermal energy while retagnisufficient
activation. The vertically stacked nanowire devigt®w nearly
doubled drain currents compared to their non-sthckeinterparts.

155

14:30~14:45

#1308 Fabrication and Characterization of AJOs/InAs Fin
Field-Effect Transistors

Cheng-Hsuan HsiéhWei-Jen Hsuétand Jen-Inn Chy#3*”

!Department of Electrical Engineering, National @ahtUniversity, Taiwan

“Optical Sciences Center, National Central Univgraiiwan>National Applied

Research Laboratories, TaiwdResearch Center for Applied Science, Academia

Sinica, Taiwan

Al,Os/n-InAs Fin Field-Effect Transistors (FINFETS) withate
length of 0.5um, source to drain separation ofuth and effective
fin width of 60 nm are demonstrated in this worlheTFInFETS
exhibit a maximum drain current densityq}) of 119 yA/um, a
maximum transconductance ffy) Of 77.2 uSjum, a thresholc
voltage of -2.37 V, a drain current on-off ratio 86, and a
subthreshold swing of 524 mV/decade.

14:45~15:00

#1332 Effect of Channel-Fin Width and Angle on Optnal
Characteristic of Trapezoidal-Shaped Bulk FInFET Deices
Li-Wen Cheh? and Yiming L3+
!Parallel and Scientific Computing Laboratory, Natib Chiao Tung University
Taiwan “Institute of Communications Engineering, Nationahi@® Tung
University, TaiwarfDepartment of Electrical and Computer Engineerivtagional
Chiao Tung University, Taiwan

In this work, we study the 16-nm-gate trapezoid&MG bulk
FINFET devices and its implication on static randamtuess memory
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(SRAM) cell. Electrical characteristic, short chehreffect, and
transfer property are assessed considering diffesditon fin
thickness and angle employed a calibrated 3D denrrceit coupled
simulation technique. To meet the given speciftrati the
subthreshold swing (SS) < 72 mV/dec, the drain cedubarrier
lowing (DIBL) < 65 mV/V, and static noise marginN$l) of 6-T
SRAM > 85 mV, optimal critical angles of channei:fd@, 8¢, and
76° are found for the fin widths: 16, 12, and 8 nnspextively.

Session 2: Solar Cell I (November 20)

Chair: Wei-Sheng Liu, Department of Photonics Eegimg, Yuan Ze University,

Room B

Taiwan

13:30~14:00

(Invited) Semiconductor Nanostructures for Solar Cés
Ching-Fuh Lin Hong-Jhang Syu, and Thiyagu Subramani
Director of i-PARC and Professor of GIPO, GIEE, & Pept., National Taiwan
University

Solar energy is one of the good choices to reptacerentional
fossil energies due to its abundance. However, lithged solar
intensity leads to a need of huge areas to hasugtient sunlight.
Therefore, low cost and high productivity are vamportant for
photovoltaics. Here we report the low-cost appreacto fabricate
semiconductor nanostructures for solar cells. Fisgt use organi
materials for light absorption and combine themhvdhO nanorods
that are grown using solution process. This platfarith ZnO
nanorods can lead to PCE of more than 7 % for akwsganic
polymers. The best one is over 8%. Second, Si na@esvare
combined with the organic materials to form p-ncion. The
fabrication can also be fabricated using low-coétitfon processes.
The device so far demonstrated PCE near 13 %. ¥déedaveloped
a technique based on chemical etching nano-stestor form very
thin single-crystal Si films. The thickness coule toom around 5
pm to 20pum. The rest of the Si wafer can be reused to formnem
single crystalline Si thin films, so the materiaktcan be reduced (o
only 1/10 or less. Details will be discussed.

14
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14:00~14:15

#1134 Fabrication of Deformed TiQ Aggregate and Application
as Photoanode in Dye Sensitized Solar Cells
Kuo-Che TsengHsueh-Tao ChdyHo-Chun Hsb
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'Department of Electronic Engineering, National YonUniversity of Science

and Technology, Taiwan’Graduate School of Engineering Science and

Technology, National Yunlin University of SciencedaT echnology, Taiwan.

The deformed Ti@ aggregate was synthesized by two-step

method with tri-block copolymer as template. Theotplroltaic
properties of deformed TiO aggregate as photoanode
dye-sensitized solar cells (DSSCs) were investijatdhe

n

photoanode of deformed Titaggregate possesses enhanced light

harvesting and a larger amount of dye loading. Arerall
conversion efficiency of deformed Ti@ggregate as photoanode
2.64% under illumination of simulated AM 1.5G solaht (100

S

mWcmi?). However, the efficiency is lower than the R25

nanoparticles as photoanode (3.1%). The electroclaéimpedance
spectroscopy (EIS) was performed to investigatectelric
processes in DSSCs, and the results showed thatned TiQ
aggregate possesses a lot of grain boundariestieihthe electrof
transport.

—

14:15~14:30

#1213 P-layer Properties on the Performance of a-8 p-i-n
Solar Cells
Yo-Jin Yang, Yeu-Long Jiang*, and Yi-Chih Kuo
Graduate Institute of Optoelectronic Engineeringl &epartment of Electrical
Engineering, National Chung Hsing University, Taiwa

Various p-layers of hydrogenated amorphous sili¢a-Si:H)
p-i-n solar cells were fabricated by plasma-enhdrteemical vapor
deposition (PECVD) to investigate the effects of bandgap (§.
the activation energy (E of p-layer and the double p-laye
structure on the performance of solar cells. Ingirgathe methan

=

[}

S

gas flow ratio (G) could raise the Eg of p-layer, resulting in the

decrease of the light absorption in p-layer, andegating more
electron-hole pairs in the i-layer. The open-ciraailtage (M) and

the short-circuit current densitys{QJwere increased. However, high

bandgap offset at the p/i interface and high endrayier at the
TCO/p interface increased the series resistange dRd reduced the
fill factor (FF). Modulation the methane and dibogagas flow ratig
(Cx(By)) to obtain the p- layers with the samglit change their £
the results showed that low, Eeduced the R resulting in the

increase of FF. Adding a lowyEP,) p-layer between the TCO and

a high-g (P4) p-layer to form a double p-layers could incretise
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conductivity and reduce Rresulting in increase of FF and the
efficiency () of a- Si:H p-i-n solar cells.

14:30~14:45 | #1310 Medium Bandgap Conjugated Polymer Merging a
Fluorinated Quinoxaline Moiety for Efficient and Air-Stable
Solar Cells

Wei-Hsuan TserfgJung-Hung Charlg Yun-Chen ChiénChih-1 Wd*
Department of Electrical Engineering and Graduaigtitute of Electrooptica
Engineering, National Taiwan University, TaiwaiQepartment of Chemistry,
National Taiwan University, Taiwan.

A new medium-bandgap conjugated copolymer conmgrisa
rigidly fused benzo[l,2-b:4,5-b']- dithiophene (BPTnit and &
fluorinated quinoxaline moiety through a thiophenspacer has
been rationally designed and synthesized by Stdtipling
polymerization and thoroughly evaluated for usa a®nor material
in bulk- heterojunction polymer solar cells (BHJ G5 A
comprehensive study of the structure-function reheship in the
PSCs was also explored. The PDBTQEH copolymer é@shgmod
solubility in a wide range of organic solvents drak a high holé
mobility. Introduction of highly electronegativeuirine atoms to
quinoxaline moiety further lowers both the highestcupied
molecular orbital (HOMO) and the lowest unoccupiedlecular
orbital (LUMO) energy levels of polymer, which iereficial for
attaining higher open-circiut voltage ¥ and long-term stability,.
The inverted device demonstrates outstanding abilgt; without
any capsulation, the solar efficiency of the deviemains abovs
74% of the original value after storage in air 1600 h.

\°24
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14:45~15:00 | #1363 Development of High-Efficiency Co-EvaporatedCIGS
Photovoltaic Devices
Chia-Hua Huang*, Chun-Ping Lin, and Yueh-Lin Jan
Department of Electrical Engineering, National Ddihga University, Taiwan
The Cu(In,Ga)Se(CIGS) films were prepared by using a thermal
evaporation system equipped with four Knudsen-sfibesion cells
and an electron impact emission spectroscopy (E#ySjem. The
evaporation process of the single-stage proceds tivé optimized
element flux rates and deposition temperatures al as the
three-stage process were employed for the deposfi€IGS films.
Both the element flux rates and the deposition tratpres hag
critical impacts on the characteristics of CIG3n&l Furthermore,

=2
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the deposition parameters of the three-stage psogese fine tuned

for improvement of junction quality and carrier lestion of CIGS
photovoltaic devices. The properties of the as-qegh CIGS films

were investigated. The conversion efficiency ofroi/é% has been

achieved for the fabricated CIGS photovoltaic desic

Session 3: Compound Semiconductor | (November 20)

Chair: Prof. Meng-Chyi Wu, Department of Electri€adgineering & Institute of
Electronic Engineering, National Tsing Hua UniversTaiwan

Room C

13:30~14:00

(Invited)  Opto/electromechanical resonators based
GaAs/AlGaAs heterostructures

Hiroshi YamaguchiDaiki Hatanaka, Imran Mahboob, and Hajime Okamoto

NTT Basic Research Laboratories, NTT Corporatiapah

We will review our recent activities on GaAs/AlGaAs

opto/electromechanical resonators. Carrier- medliate

optomechanical experiments, including mechanicacspscopy
and thermo-mechanical amplification are presentéék also

describe on-chip nonlinear phononic experimentsth&sexamples,

phonon lasing operation and phonon propagatiorckimig are both
demonstrated.

14:00~14:15

#1178 Effect of focused ion beam imaging on the @tallinity of
InAs
Tien-Hao Huang Wei-Chieh Chel Kuan-Chao Chefn and Hao-Hsiung Lih?
3%
!Graduate Institute of Photonics Optoelectronicstidwal Taiwan University,
Taiwan, “Graduate Institute of Electronics Engineering, bzl Taiwan
University, TaiwanDepartment of Electrical Engineering and Graduagtitute
of Electronics Engineering, National Taiwan UnivfsTaiwan

A board band between 220 and 240*cinduced by Gafocused
ion beam imaging process, has been observed in fiRapectra of
InAs. We used spatial correlation model to fit #pectra. The fitting
gives a correlation length of ~30A, implying a sevdamage in th
surface of InAs.

14:15~14:30

#1197 Large-Grain Ge-on-Insulator Structure by Rapd-Melting
Growth of a-GeSn
Y. Ka*, R. Matsumur&? H. Chikitd, T. Sadoh and M. Miyad

!Department of Electronics, Kyushu University, JapalSPS Reserch Fellow
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Kojimachi, Japan

To realize next generation thin-film-transistorseedless
rapid-melting growth of Ge on insulator is investgd. By
rapid-thermal annealing of amorphous GeSn layerdnsalating
substrates at a temperature between the soliddrcgoint and the
melting point, GeSn layers melt partially, whichngeates som
solid nuclei as residue. Once cooling starts, teplhase epitaxig
growth occurs from these nuclei, which results irowgh of
large-grain crystals. Since segregation coefficadr&n in Ge is very
small (~0.02), almost all Sn atoms segregate atedf the growr
regions. As a result, large-grain pure Ge cryssas achieved on
insulating substrates.

112

14:30~14:45

#1243 Demonstrating High-Performance a-InGaZnO Inveder at
Room temperature for BEOL Applications
Li-Jen Chi*, Yu-Hong Chang, and Tuo-Hung Hou
Department of Electronics Engineering and Institofe Electronics, National
Chiao Tung University, Taiwan

We have successfully fabricated a low-voltagell-dwing
enhancement mode-load inverter with a voltage géise to the
ideal value using a-IGZO TFTs fabricated at roommperature
Furthermore, we have also successfully fabricatddwavoltage,
full-swing depletion mode-load inverter with a \age gain up to 40
by demonstrating a depletion-mode a-IGZO TFT faliad at room
temperature. Because of the room-temperature pgptesy can be
easily integrated into the logic BEOL process f@GSto maximize
circuit density and functionality.

)%

14:45~15:00

#1345 NbQ-LAPS and TER for MDCK-E cell culture
monitoring

Chen-Ting Yeh Chia-Ming Yan§®**, Shun-Fu Tsermy Tsung-Ru Wi
Hsin-Chih LaF, Chao-Sung L&™* Wei-Chun Chify Chih-Hong L4, Tsann-Long
Hwand

!Department of Electronic Engineering, Chang Guniyehsity, TaiwarfInstitute
of Electro-Optical Engineering, Chang Gung UnivitsiTaiwan *Center for
Biomedical Engineering, Chang Gung University, Taiw‘Healthy Aging
Research Center, Chang Gung University, TaiwBepartment of Medical
Biotechnology and Laboratory Science, Chang Guniyéssity, Taiwan®school
of Engineering, University of California, Merced,SUDepartment of General

Surgery, Chang Gung Memorial Hospital at Linkou
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Cell culture progress based on LAPS is presentA(j.
high-dielectric constant material, niobium oxideaswvused as t

sensing membrane in LAPS. A PDMS well was encapsdilan
NbQOy surface to culture MDCK-E cells. Results of TERIA®APS
measurements both support for the cell culture nessy by days,
which could be used in drug and toxicity effectitegin the future.

Session 4: Circuit & Simulation (November 20)

Chair: Prof. Chen-Hsin Lien, Department of Ele@tiEngineering & Institute of
Electronic Engineering, National Tsing Hua Univefstaiwan

Room D

13:30~14:00

(Invited) High holding voltage SCR devices designof high
voltage ESD protection
Zhiwei Liu', Juin J. Liod, Jizhi Lid and Ze Jia

School of Microelectronics and Solid-State ElecizsnUniversity of Electronics

Science and Technology of China, ChfSahool of EECS, University of Centra

Florida, USA

Electrostatic discharge (ESD) protection for hightage integratec
circuit is challenging due to the requirements daghhholding
voltage to minimize the risk of ESD-induced latchand electrica
overstress. A high holding voltage can be realizgdeducing the
emitter injection efficiency of the parasitic BJirsa SCR device,
and it can be accomplished by using a segmentetieertopology.
Several type SCR devices with different segmemagattern and

=2

ratio are developed. Experimental data show thatngw SCR can

posses a holding voltage that is larger than 40V.

14:00~14:15

#1083 Dual-Directional Silicon-Controlled Rectifier Device for

ESD Protection in Biomedical Integrated Circuits
Chun-Yu Lin?and Yan-Lian Chit

!Department of Electrical Engineering, National TaiwNormal University,
Taiwan “Biomedical Electronics Translational Research Qeritational Chiao
Tung University, Taiwan

To protect the biomedical integrated circuitsGMOS process
from electrostatic discharge (ESD) damage, a ne®f protection
device was proposed in this work.

14:15~14:30

#1154 Low Voltage and Low Power VCO with Dual-BodyBias
Technique
Meng-Ting Hsti An-Cheng OY Ruei-wun Jhoriy
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Microwave Communication and Radio Frequency IntesgtaCircuit Lab,
Department and Institute of Electronic EngineeriNgtional Yunlin University of
Science and Technology, Taiwan

This paper presents a low voltage, low poweraggtcontrolled
oscillator (VCO) with dual-body-bias technique. THEO exhibits
a measured tuning range of 13.9%. Operating atwa dopply
voltage of 0.45 V, the core circuit of proposed VE@hsumes a low
total dc power of 1.04 mW. In this bias conditidghe measure
average value of phase noise for all frequency eang -107.5
dBc/Hz at 1 MHz offset from the carriers.

=

14:30~14:45

#1343 The Influence of the Bonding Wire for the Didttach
Plate on the CDM ESD Robustness of the Packaged [Chip
Tzu-Cheng Kab®, Jian-Hsing Le& Chen-Hsin Lieh Kuang-Cheng T&iand
Hung-Der Sd
Ynstitute of Electronics Engineering, National Tesitdua University, Taiwar
“GlobalFoundries Inc., USARichtek Technology Corporation, Taiwan
From the experimental measurements, the larggstotance for
a packaged IC chip comes from the capacitessCwhich exists
between the die-attach plate and the metal bus lling also found
that adding a bonding wire between the die-attdate@nd the Vs
pin to form a parallel LC resonance circuit camgigantly improve
the CDM ESD robustness of the packaged IC chip.

)

14:45~15:00

#1350 Charging Effect on Gate-Protected Transistors- A
Simulation Study
Wallace Lin
National Chiao-Tung University, Taiwan

A simulation study was performed on PMOS traosisharging
effect when gate of the transistor is protectece $tudy conclude
that diode protection at transistor gate may notags work ag
expected. Extra care may be required when one isgsrcuch
protection practice in the design of circuits attgtructures.

[72)

Session 5: Novel Device | (November 20)

Chair: Prof. Huang-Chung Cheng, Department of Ebe@ts Engineering, National

Room E

Chiao- Tung University, Taiwan

13:30~14:00

(Invited) Developing a Post-Moore Collaborative Teknology
Platform for Emerging Device Deployment
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Lining Zhang* and Mansun Chan
Department of Electronic and Computer Engineerifftgge Hong Kong University
of Science and Technology, Hong Kong

Due to the emergence of a larger number of neviceg with
different structure, material and operation mecsasi evaluation
and comparison between them become difficult. Taresk the nee
to evaluate the performance of many non-convenitideaices in
practical applications, a collaborative platformbiadge technology
to applications has been developed to create aememsystem for
evaluating new device technologies and acceleratihgir
deployment. The function of the platform as welltlas pathway tc
shorten technology transfer from individual devides practical
circuit in the post-Moore era will be discussed.

[®X

14:00~14:15

#1147 Size Tunable Strain for Germanium Quantum Dat
Embedded within SiOG;and SgN4
P. H. Liad, T. C. Hst, K. H. Chen, T. H. Cheng T. M. Hsd, and P. W. L’i
!Department of Electrical Engineering, National @ahtUniversity, Taiwan
?Department of Physics, National Central UniversTgiwan

Spherical Ge quantum dots (QDs) of desire sizek lacations
within the Si-containing layers has been demoredrasing thermal
oxidation of SiGe nanopillars over buffer layerS¥N, and SiQ on
the Si substrate. Very large (as much as 4%), cependent
compressive and tensile strain are observed foRbembedded if
SisNg and SiQ, respectively. Furthermore, the compressive styai
the Ge QD are confirmed by high resolution transiais electron
microscopy (HR-TEM) and Fast-Fourier transformingF1).
Finally decrease in temperature makes the pealggnasymmetry
and Gruneisen parameter all appear to have anseadpendence
on the QD size, suggesting that compressive stiaiharmonic
effect, and elastic modulus of Ge QDs are enhafarezinall QDs.

-

14:15~14:30

#1274 Gate Leakage Current Suppression and Reliaky
Improvement for Ultra-Low EOT Ge MOS Devices by Suiable
HfAIO/HfON Thickness Stack and Sintering Temperature
Yan-Lin Li, Kuei-Shu Chang-Liao, Shih-Han Yi, Cl@men Li, Wei-Fong Chi
andLi-Jung Liu
Department of Engineering and System Science, Nalti®dsing Hua University
Taiwan

Ultra-low effective oxide thickness (EOT) Ge M@8vices with
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different HfAIO/HfON stacks and sintering temperas are
investigated in this work. The suppression of datkage current
and improvement of reliability properties can béiaced by either
stacked gate dielectrics or a low sintering temjpeea Especially
the qualities of interface and high-k gate dieiector Ge devices
are significantly improved through a low sinteritemperature. A
0.5 nm HfAIO/ 2.5 nm HfON gate stack and a sintgii@emperature
at 350°C are the suitable conditions to achieve B@T, gate
leakage, and good reliability for Ge MOS devices.

14:30~14:45

#1316 Ammonia sensing characterization on monolayer
graphene/Au electrode by thickness and spacing etfie
Tsung-Cheng ChénLin Wei-Ts& Hui-Ling Lit*, Ming-che Hsiad Kuan-1 Hd,
Meng-Chin St Ming-Yang Shiy Chia-Ming Yan§®*% and Chao-Sung L& **
'Department of Electronic Engineering, Chang Guniyehsity, Taiwarfinstitute
of Electro-Optical Engineering, Chang Gung UnivigtsTaiwan®Healthy Aging
Research Center, Chang Gung University, TaiW@enter for Biomedical
Engineering, Chang Gung University, Taiwan

Ammonia gas sensor was fabrication by monolaya/DC
graphene transferred to the interdigitated Au ebelet. Electrode
spacing and thickness was modified to get a highsponse for
different ammonia concentration at room temperatdiiee best
ammonia gas sensing performance in this study igléctrode with
thickness and spacing of 120nm and 200um, resgdgcthvimmonia
sensing performance improvements could be explaibgdthe
bending of graphene and following more bindingssitehich could
be supported by the Raman mapping results.

14:45~15:00

#1342 Effects of Illlumination on Interface Propertes of
Al/SiO,/n-SiC MOS Structure
Po-Kai Chang and Jenn-Gwo Hwu
Graduate Institute of Electronics Engineering, okl Taiwan University
Taiwan

Electron injection from the gate is the main comgnt of gate
current at negative bias concerning the Al/BESIC structure
While the n-type 4H-SIC MOS capacitor is illumingtey tungster
lamp, deep acceptor-like interface states may camiectrons from
the valence band, which can block the gate-injeetedtrons from
tunneling through the interface states and give tosthe decrease of
gate current. On the contrary, the gate currenhegjative bias
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increases under UV irradiation, however. Then tlveent drops off
even less than the value of dark condition after thv light is
switched off, and gets back to the previous curlevel by degrees.
This represents that trapping of electrons at titerfiace ought tg
cause the reduction of gate current at negativ& bia

=4

Session 6: TFT | (November 20)

Chair: Prof. Steve S. Chung, Department of EledtoBngineering, National Chigo

Room A

Tung University, Taiwan

15:30~16:00

(Invited) Suppress Dynamic Hot Carrier Degradation in
Four-terminal Poly-Si Thin Film Transistors
Mingxiang Want, Huaisheng Wang, Dongli Zhang

Department of Microelectronics, Soochow Univ., Ghin

Poly-Si TFTs in operation are commonly subjectethe dynamig
hot carrier (HC) effect which causes severe dedmgradation. Tc
suppress dynamic HC induced degradation, four-teamiTFT
structure with an added substrate electrode asrircanjector was
proposed. During the pulse transition, carrierd b& injected into
the channel and diffuse further to the channelgource/drain
junction. The non-equilibrium state in the depletieegion of the
junction is suppressed, reducing the dynamic HGQeceff The
suppression of the degradation is more effectivehfgher carrier
injection level and shorter carrier transport disg&

16:00~16:15

#1129 Fabrication of Sub-100nm N-Type JunctionlesBhin-Film
Transistors with a Poly-Si Nanowire Channel
Liang-Hsu Chiefy Chin-I Kuart, Ting-Ting Wef)y Horng-Chih Lif*3 and
Tiao-Yuan Huany
!Department of Electronics Engineering and InstitafeElectronics, National
Chiao Tung UniversityNano Facility Center, National Chiao Tung Univeysit
Taiwan®National Nano Device Labs, Taiwan
In this study, based solely on | line-based itaphy, we
fabricated and characterized sub-100nm N-Type qoldss
thin-film transistors (TFTs) with a phosphorus-dop@oly-Si
nanowire (NW) channel. By utilizing the sidewallaspr etching
and PR trimming techniques, junctionless poly-Svides with
channel length down to 91 nm and width to 28 nmehaeen
fabricated. Well-behaved device characteristics afestrate the
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feasibility of this method for the academic stud@s nano-scalg
devices.

16:15~16:30

#1156 The Time Response for the Amorphous In-Ga-Z@®- Thin
Film Transistor under Multiple-Pulsed Illumination Stress
Chun-Yi Chanj and Ya-Hsiang Tai
!Department of Photonics & Institute of Electro-@pti Engineering, Nationa
Chiao Tung University, TaiwahDepartment of Photonics & Institute of Displa
National Chiao Tung University, Taiwan
In this paper, we studied the time response ¢ontiltiple-pulse
illumination and found that it can be fitted by tf@mula and
parameters. Based on the analysis, the time respémsthe
multiple-pulse illumination can also be depicted the same
formula and parameters as those to the single pofisgght. It
reveals the possibility to use the proposed formuaolaghe more
complicated illumination cases, which is importam the
development of transparent electronics using a-1GEQD.

A\Y”4

16:30~16:45

#1185 Bis-Amino-Silane-Plasma-Deposited Organic-Imganic-
Hybrid Materials as Gate Dielectrics for ZnO Thin-Film
Transistors
Chen-Hsuan Wen, Yun-Shiuan Li, and I-Chun Cheng*
Graduate Institute of Photonics and Optoelectromiegional Taiwan University,
Taiwan

Material properties of organic-inorganic-hybrid aterials
deposited from  bis-amino-silane  with  oxidants  us
plasma-enhanced chemical vapor deposition (PECVDgre
investigated. Films are more inorganic-like wherpaggted at &
higher oxidant dilution ratio. The deposited filmere then used &
the gate dielectrics for ZnO thin-film transistof$e best achieve
device exhibits an on-off current ratio of $1¢hreshold voltage o

3V, and subthreshold swing of 0.48 V/decade. Urdeositive gate

bias voltage of 10 V, a threshold voltage shifo@ V was observe
after 1000 s stressing time.

ng
v
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16:45~17:00

#1289 Poly-Si TFTs with Bridged-Grain Channels Fahcated
Using Nanoimprint Lithography

Pin Tun Huang, Syuan Shih, and Henry J. H. Chen*

Department of Electrical Engineering, National Glain University, Taiwan

This work addresses on the characteristics

of

polycrystalline-silicon (poly-Si) thin-film-trangigr (TFTs) with
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bridged-grain channels fabricated using nanoimplithiography.
The bridged-grain regions in channel were fabritatey ion
implantation through the grating PMMA mask, pategtnwith
thermal nanoimprint lithography. The bridged-graaly-Si TFTs
show lower threshold voltage, higher ON/OFF ratioetter
subthreshold swing, higher field-effective mobilignd higher drain
current than that with a conventional channel. Technique can b
utilized to fabricate high-performance poly-Si TRaidow cost.

D

Session 7: LED (November 20)

Chair: Prof.

Room B
Chao Sung Lai, Department of Electrtdemgineering, Chang Gung
University, Taiwan

15:30~16:00

(Invited) Exploring the humidity effect on the reliability of high
power LEDs
Cher Ming Taf and Preetpal Singh
Chang Gung University, Taiwan

As the applications of high power LEDs are extegdmoutdoor,
humidity effect on the reliability of LEDs becommportant. The
impact of humidity on LEDs’ reliability has beemndted by the first
author and their summaries will be presented irs thork. In
addition, simulation methodology is also recentlveloped and
will be shown so that our understanding of theat®lity impact on
LEDs' reliability can be enhanced.

16:00~16:15

#1115 Simple White Light-Emitting Diode Utilizing Separated
Color Conversion Layer
Ying-Nan Lal, Wen-Feng Ladj Wei-Chou Hsti', and Ching-Shung Lée
Ynstitute of Microelectronics, Department of Elézai Engineering, and
Advanced Optoelectronic Technology Center, NaticdBhéng Kung University
Taiwan?Department of Electronic Engineering, Feng Chiaversity, Taiwan
We first demonstrated simple WOLED architecturgsizing
blue-emission OLED and down-conversion CCL whichritzated
onto the separated glass substrate. The EL spedfuhe studiec
WOLEDs indicates the good chromatic stability initekemission
under low and high voltage operation, which is &mito the
reported results for conventional WOLEDs with CEurthermore
using CCL consists of green- and red-emission nadgeio produce
triple-wavelength white-emission and hence CRI dDMEDs can
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be improved significantly.

16:15~16:30

#1257 Optimizing Graded Structures in Blue LEDs byDoping
TiO, Nanoparticles into Silicone Encapsulation
Pin-Chao Wang Chun-Liang LiA, Yan-Kuin St® Pei-Ching Chief and
Guan-Syun Huarfg
Ynstitute of Microelectronics, Department of Elécal Engineering and
Advanced Optoelectronic Technology Center, NaticdBaeng-Kung University|
Taiwan “Department of Electrical Engineering, DepartmentEséctro-Optical
Engineering and Nano Technology Research and Dewelnt Center, Kun-Shan
University, Taiwan’Department of Electrical Engineering, Kun-Shan énsity,
Taiwan

This study uniformly doped silicone encapsulatiathwiitanium
oxide (TiQ) nanoparticles (NPs) with high refractive indexd
analyzed the photo and thermal characteristics. \\dudling 0.0
wt% of TiO, to the silicone encapsulation and injecting thiemie
on the blue LED chip, the blue LED achieved aneased ligh
extraction efficiency of 5.3% and a reduced junttiemperature
10.9 °C. These improvements were attributed to itlereased
silicone refractive index, enhanced light scatggriability, and
reduced total internal reflection of the LED chiji¢ene/air
interfaces, which increased light extraction e#firy and reduced
thermal accumulation in the packaging.

16:30~16:45

#1261 Improving the Color Rendering Indices of Hybid
Phosphor Structure in Warm White Light-emitting Dio des
Wei-Syuan Warlg Chun-Liang Lif*, Bo-Rong Cheh Pin-Chao Wang and
Yan-Kuin S&®

!Department of Electro-Optical Engineering and Ndechnology Research and
Development Center, Kun-Shan University, TaiVflstitute of Microelectronics

Department of Electrical Engineering, and Advan@gatoelectronic Technolog

<

Center, National Cheng Kung University, Taiwdbepartment of Electrical
Engineering, Kun-Shan University, Taiwan

A novel, white light-emitting diode (WLED) packag structure
with improved quality is presented in this papeauF WLED
profiles were compared, namely, dispensing yelltmwgphor (LED
), coating yellow phosphor layer (LED II), dispémg yellow and
red phosphor (LED III), and yellow—red hybrid phbep structures
(LED IV). Experimental results reveal that the aalendering index
(CRI) and special R9 of LED IV were 86 and 51, exgjvely,
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which were higher than those of LED Ill. High-eféocy and
high-CRI hybrid phosphor package WLEDs provide pprapriate
solution for general lighting.

16:45~17:00

#1283 Effects of Si@-doped silicone encapsulation material on
the photothermal performance of blue LEDs

Bo-Rong Cheh Chun-Liang Lif*, Wei-Syuan Warlg Pin-Chao Wangand
Yan-Kuin S&°

'Department of Electro-Optical Engineering and N@eehnology Research and
Development Center, Kun-Shan University, Taiarstitute of Microelectronics

Department of Electrical Engineering, and Advan@gatoelectronic Technolog

<

Center, National Cheng Kung University, Taiwdbepartment of Electrical
Engineering, Kun-Shan University, Taiwan

SiO, nanoparticles (NPs) with a size of 80 nm were dopean
encapsulation silicone to increase the Si@noparticles (NPs) wit
a size of 80 nm were doped in an encapsulatiocos# to increas
the light extraction efficiency of the GaN-basedéblight-emitting
diodes (LEDs). Two silicones with different refriaet indices were
used. The optical output powers ofthe LEDs with amithout
doping SiQ were compared to determine the optimal concentrati
of SiQ; in silicone. Results show that the optical outpatver of
LEDs with doping SiQin phenyl silicone was improved by 4.15%.
The junction temperature of the LEDs also decreasgd8 C
compared with that of a conventional LED. Therefateping SiQ
NPs at suitable proportions in an encapsulatiooosie can enhange
the light extraction efficiency of LEDs.

=
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Session 8: Novel Device Il (November 20)

Chair: Prof.

Room C
Kuan-Neng Chen, Department of Elega®ingineering, National
Chiao Tung University, Taiwan

15:30~16:00

(Invited) Junction Engineering of Tunnel FETs for Seep
Switching and Improved Noise Behavior
Ru Huang, Qiangian Huang, Chunlei Wu, Cheng Chen, Jiaxitgng, Lingyi
Guo and Yangyuan Wang
Key Laboratory of Microelectronic Devices and Citswf Ministry of Education,
Institute of Microelectronics, Peking UniversityhiGa

The tunnel FET (TFET), which can theoretically geteep
subthreshold swing (SS) and low off-currerfs shows great
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potentials for ultra-low power applications. Howew is difficult
to form abrupt doping profile in the experiments &harp band
bending, resulting in relatively large SS of experntal
demonstrations than expectations. In this talk adKkiof
junction-engineered TFET will be presented, withuieglently
abrupt doping profile achieved by a kind of selplétion effect,
rather than advanced junction technology. The ¢aled device
exhibits very small subthreshold swing and goodrséibn behavio
for output characteristics. Furthermore, the napesad behavior
can also be effectively alleviated in this kind reéwly-proposec
device with lower noise level. The low frequencyseomechanism
of TFETs is discussed as well, which is helpful flurther
understanding and optimized design of TFET devaérescircuits.

16:00~16:15

#1094 Heterogeneous Integration of Si/GaAs Wafer-ivel
Polyimide Bonding
Cheng-Hsien Lu, Yao-Jen Chang, Yu-Sheng Hsieh, rchna Cheng ang
Kuan-Neng Chen*
Department of Electronics Engineering, National@@hrung University, Taiwan
To achieve the high performance and small forctofaintelligent
product, heterogeneous integration has become rande more
significant in recent years. Different function dms with different
substrates can be fabricated and optimized sepgraed then
integrated by the stacking technology. This workndastrates
4-inch Si to 2-inch GaAs heterogeneous wafer-lI&eglding. Since
CTE mismatch between different substrates is thi& w@ncern for
stacking, polyimide with good mechanical elongatisrchosen a
the bonding media which can release the stressigitiie bonding
process and has good thermal stability. Void-freafewlevel
bonded results are achieved, and good bond strendgdmonstrate
as well by the reliability tests.

U)

L

16:15~16:30

#1106 A  Self-aligned Ge/SigSihsGeys Gate-stacking
Heterostructure Generated in A Single Fabrication $p

Wei-Ting Lat", Kuo-Ching Yang Ting-Chia Hsl, Po-Hsiang Liab Thomas
Georgé, and Pei-Wen L

Department of Electrical Engineering, National @ahtUniversity, Taiwan
*Private Consultant, La Canada, USA

We demonstrated a unique approach to generatdf-aligned

gate-stacking heterostructure of Ge-quantum dot
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(QD)/SIG,/SiGe-shell on Si in a single fabrication step fee
metal-oxide-semiconductor (MOS) devices, using dele
oxidation of SiGe nano-pillars over azSj buffer layer on the S
substrate. Intriguingly, a thin, 4nm-thick gate dxiof SiQ is
thermally grown between the Ge QD and SiGe-shedhabl with
high-quality interfacial properties, which are exded by low
interface trap density of @ 2-4 x 16' cm?eV?, low off-state
leakage of s ~10"3A/um, superior switching features aflo >
10°, and subthreshold slope of S.S. ~ 195 mV/dec medsn Ge
n- MOSFETSs. This novel self-aligned gate-stackie¢ehostructure
provides an effective building block for the reatibn of
high-performance Ge gate/SISiGe-channel MOSFETSs.

16:30~16:45 | #1111 Low-Temperature Crystallization of a-GeSn onnsulating
Films for Next-Generation Flexible Electronics
- (1) Characteristics of Solid Phase Crystallizatio -
Ryo Matsumurd?, Hironori Chikita!, Masaya Sasaki Taizoh Sadch and
Masanobu Miyab
!Dept. of Electronics, Kyushu University, Jagd8PS Research Fellow, Japan
In order to realize next generation flexible thim transistors,
we have investigated solid phase crystallizatiorGefSn films on
insulating substrates. It is revealed that growtraracteristics
significantly depend on the Sn concentration ardfilm thickness
These phenomena are attributed to weakening didhding energy
of Sn atoms and increase of bulk nucleation. Byoshw Sn
concentrations of 25-30% and thickness of 100 nitralaw
temperature (200°C) growth of GeSn films becomessibte. This
technique is very useful to realize next generatibexible
electronics.

16:45~17:00 | #1322 Improved switching characteristics using Cu-Aalloy in
Cu/Cu-Al/Ta,0s/TiIN CBRAM device
S. Roy, G. Sreekanth M. Duttd, D. Jana, Y. Y. Chefh J. R. Yang and S.
Maikap'*
1Thin Film Nano Tech. Lab., Department of ElectroBingineering, Chang Gung
University (CGU), TaiwarfDepartment of Materials Science and Engineerjng,
National Taiwan University, Taiwan

Improved resistive switching memory characteristissg a new
Cu/Cu-Al/TaOs/TIN structure have been investigated after
measuring 100 devices. Due to formation of Cu dopl€x), layer in
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Cu-Al alloy during deposition, good device-to-devicwitching
uniformity (yield >80%), stable dc endurance (108&les), and

robust retention of 8 with acceptable memory window of >40 are

obtained. The Cu-Al alloy layer helps to reduceetesurrent by
controlling the Cu ions diffusion inside the switatp material.

Session 9: FET | (November 20)

Chair: Prof Mu-Chun Wang, Department and Institute of Elecitdimgineering,
Minghsin University of Science and Technology, Taw

Room D

15:30~16:00

(Invited) Room Temperature Fabrication of PentacenéBased
OFETs with Hf-Based High-k Gate Insulator for Low Voltage
Operation

Shun-ichiro Ohmi

Tokyo Institute of Technology, Japan

Room temperature fabrication of pentacene-basedanarg
field-effect transistors (OFETs) with HfON and Hf@ate insulators
for low voltage operation was investigated. Becaok¢he small

4

RMS roughness of Hfgate insulator compared to the HfON gate

insulator, the crystallinity of pentacene films dsjed on the Hf®
at room temperature was superior to that of on Hifi@N gate
insulator, which led to a high hole mobility of @.2nf/(Vs) for
p-channel OFETs at the operation voltage of -2 \asneed in air
The fabricated OFETs with HfOgate insulator showed stal
electrical characteristics even after 8 months efick fabrication
although the mobility decreased to 0.22kNfs).

16:00~16:15

#1133 Enhanced Multi-Vry Modulation Efficiency in Tri-gate
GeOl p-MOSFETs
Shu-Hua Wu, Chang-Hung Yu, and Pin Su
Department of Electronics Engineering & InstitufeEtectronics, National Chiag
Tung University, Taiwan

This work investigates the multi-threshold (multiMmodulation
efficiency through substrate biasingp{Vfor tri-gate GeOl and SC
MOSFETs with thin buried oxide (BOX) by TCAD simtitan. We
have observed enhanced multi-\modulation in tri-gate GeGO
p-MOSFETSs, and the underlying mechanism can bibatéd to the
smaller bandgap of Ge channel. In addition, theaictg of channe
length and fin aspect-ratio (AR) on the body-effemtfficient {) of
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GeOl and SOI tri-gate p-MOSFETs have been investiigaOur
study indicates that, for a given the GeOl PFET can posses:
higher fin AR than the SOI counterpart.

\°2J

16:15~16:30

#1144 Relationship between Stress Distribution andot-Carrier
Effect for Strained nMOSFETs
Y. L. Cheh H. W. Hs@, H. S. Huan§ S. Y. Chenh M. C. Wang and C. H. Lid
'Dept. of Mechatronic Technology, National Taiwanridal University, Taiwan
?nstitute of Mechatronic Engineering, National Teiifuniversity of Technology
Taiwan *Dept. of Electronic Engineering, Minghsin Univeysibf Science and
Technology, Taiwan
In this experiment, NMOSFETSs with different
contact-etch-stop-layer (CESL) stressors are fatedc with 90-nm
technology and their corresponding stress disiobutipon device
structures are simulated respectively. The sinadatiindicate that
the CESL type (tensile or compressive) has a saamf effect on
the stress distribution in the channel. Besides, lihsic electrical
properties of devices with different CESL stressorder hot-carrief
stress test are measured individually for the ¢ation to stress
distribution. With degradation of interface stathlg), oxide trapped
charges (), saturate drain curreny{l) and threshold voltage ¢V
shift of different CESL stressors under hot-cars@ess test, it i
found that compressive CESL gets worst sub-threskaing (SS
and hot-carrier stress degradation than tensileLC&f@ssors and
control Si. Through simulation, worse SS is causgdompressive
stress in the channel region and gets worse asnehdangth
shortens. The experimental results include sysienth$cussions
and analysis for strained-Si devices with varioathlcompressivé
and tensile CESL.

")
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16:30~16:45

#1192 DC/AC/RF Characteristics of IlI-V Trigate MOSFET
Devices with In.xGasAs Channel Capping Layer
Cheng-Hao Huantf and Yiming Li%%*

o

'Parallel and Scientific Computing LaboratoRinstitute of Communication
Engineering; *Department of Electrical and Computer Engineeriigtional
Chiao Tung University, Taiwan

In this work, we study the impact of channel éagplayer on
llI-V trigate MOSFET. Device simulations show thiite 14-nm
device with InGaAs/IngsiGa47ASs channel has promising
characteristics. The mole fraction (x) of Ga, vagyifrom 0.27 to
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0.42, and the thickness of capping layegdTIn.«GaAs, ranging
from O to 5 nm, are examined for DC/AC/RF charastes.
Optimal devices are further explored when suffemayk-function
fluctuation (WKF).

16:45~17:00

#1208 Study on the Design Optimization of 0.35 um NMIOS
Process Compatible High-Voltage Extended-Drain MOSET
Yu-Han Wu, Keng-Ming Liu, and Yingchieh Ho
Department of Electronical Engineering, NationahQd1iwa University, Taiwan
High-voltage extended-drain MOSFET (EDMOS) cornipat
with standard CMOS process has the advantagesvafdet and cal
be integrated with low voltage circuits. In this nkowe simulateg
the I-V characteristics and the breakdown voltageEOMOS
compatible with standard 0.35 pm CMOS technologebyTCAD
simulation. The simulation results show that, dtsthte, EDMOS
has the electric field peak located under the dsale gate edge
and the breakdown voltage can be improved by plpgéifting the
n-well region.

=

17:00~17:15

#1225 Impact of Quantum Capacitance on Intrinsic Inversion
Capacitance for Tri-gate InGaAs-on-Insulator n-MOSH=Ts
Hsin-Hung Shen, Chang-Hung Yu, and Pin Su
Dept. Electronics Engineering & Institute of Elextics, National Chiao Tung
University, Taiwan

This work investigates the intrinsic inversion paeitance
characteristic of tri-gate §Ga47As-Ol n-MOSFETs with the
ITRS 2018-2024 technology nodes using quantum-nmechig
simulation corroborated by model calculation. Otudyg indicates
that, due to small electron effective mass of titédAs channel, th
guantum capacitance significantly degrades the rawe
capacitanceof the tri-gate devices. Since the impécgquantum
capacitance is negligible for Si channel, this dffbas to be
considered when benchmarking the performance di-imgbility
[1I-V nFETs and the Si counterpart.

14

(4%

17:15~17:30

#1359 Device scaling design of 700V super-junctiddOSFETs
for high figure of merits

Jyun-Yi Jhony Pei-Wen L, Tien-Chun Le®e Geng-Tai H8, and Shih-Kuei Ma

!Department of Electrical Engineering, National @ahtUniversity, Taiwan

2Episil Technologies Inc., Taiwan

Device scaling design has been conducted on -fupetion
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MOSFETs following charge balance principle. Scalicggl pitch
from 20 to 14um successfully reduces on-resistancg)(Rom 2.66
to 2.26Q-mn7, while keep breakdown voltage (BV) as high as 40
V. Process variation induced fluctuations on BV &ad have alsg
evaluated.

Session 10: Nonvolatile Memory | (November 20)

Chair: Prof.

Room E
Chih-1 Wu, Electronics and Optoelentos Research Laboratories,
Industrial Technology Research Institute, Taiwan

15:30~16:00

(Invited) Filamentary Switching with Semiconducting Bottom
Electrode — Physical Insight and Advantages
K.L. Pey*, N. Raghavah X. Wi and M. Bosmah
'Engineering Product Development (EPD), Singaporévéssity of Technology,
and Design (SUTD), Singapof&chool of Information Science and Technolopy,
East China Normal University, Shanghai, ChfAdSTAR Institute of Materials
Research and Engineering (IMRE), Singapore

Resistance switching phenomenon is popularly detrates
using the metal-insulator-metal (M-I-M) stack comddion.
However, studies have shown that the same phenomeso be
observed in a metal-insulator- semiconductor (M-ktack as well
In order to understand the intrinsic mechanism witching in
RRAM, we show here that the M-I-S stack with a siator-like test
structure is a better option as compared to the-NW-¢apacitor.
While the stability, performance and endurancevafching events
may be lower for M-I-S due to poor heat confinem@stsilicon is a
good thermal conductor), the mechanism remains waugh the
same as the semiconductor (M-I-S) or inert metdtebde (used i
M-I-M) both do not play an active role.

—

16:00~16:15

#1114 Thickness Effect on the Bipolar Switching Mémanism for
Nonvolatile Resistive Memory Device Using Ti/CeOxAtP
Structure

Muhammad Ismaif*, Anwar Manzoor Rana Muhammad Waseem Abbas
Tsung-Ling Ts&j Umesh Charfd Ejaz Ahmel ljaz Talib', Muhammad Younus
Nadeerh, Muhammad HussalnNazar Abbas Sh&h

!Department of Physics, Bahauddin Zakariya UniverstakistarfDepartment of

Electronics Engineering and Institute of ElectranidNational Chiao Tunt

University, Taiwan>Centre for High Energy Physics, University of Pimj
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PakistanThin Films Technology Research Laboratory, Depantma Physics,
COMSATS Institute of Information Technology, Pakist

Impact of switching layer thickness on the bipotasistance
memory performance and uniformity has been invast in

Ti/CeQ/Pt devices. XRD and FTIR analyses demonstrate Wweak

polycrystalline nature of Cg(films and the formation of a TiQ
layer. The bipolar switching characteristics areunid to be
dependent on the thickness of Gé&yer. As it is noted that forming
(Ve as well as SET voltages {y gradually increase with
increasing CeQ layer thickness however e remains almos
constant. Current transport behavior is based upuerface
modified space charge limited conduction. Based wmque
distribution characteristics of oxygen vacanciesGeQ, films, a
possible mechanism of resistive switching in C&RAM devices
has been discussed.

—

16:15~16:30

#1231 Simulation of Nonpolar Resistive-Switching Maory
Tzu-Ping Lif, Yu-Fen Wang, and Tuo-Hung Hou
Department of Electronics Engineering and Institofe Electronics, National
Chiao-Tung University, Taiwan
A nonpolar resistive-switching (RS) model hasrbdeveloped by
considering 2D thermal effect, oxygen ions disttido,
trap-assisted tunneling (TAT) conduction in condiectfilaments
(CF). Through our 2D thermal ions (TI) TAT modele wbtained
in-depth insights of filamentary RRAM operationacluding (1)
evolution of physical morphology of CF, (2) tempgera
dependence and ion migration behaviors during S RESET,
and (3) effects of physical material parametersshsas work
function (WF), activation energy {E resistivity, etc.

16:30~16:45

#1237 Effects of Fast Programming on Retention and
Endurance in Schottky Barrier Nanowire SONOS Memores
Wei Chang Chun-Hsing Shify Yan-Xiang Lub? Wen-Fa W8 and Chenhsir]
Lien'
Ynstitute of Electronics Engineering, National Tsitdua University, Taiwa
’Department of Electrical Engineering, National Q¥an University, Taiwan
3National Nano Device Laboratories, Taiwan

This study experimentally examines the effects faist
programming on data retention and cycling endurameeulti-level
Schottky  barrier nanowire silicon-oxide-nitride-dgtsilicon
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(SONOS) memoriesUnique Schottky barrier junctions produce
strong enhancement of hot-electron generation imot8cy barrier
nanowire SONOS cells, ensuring fast multi-level gseanming.
However, because injected electron current is sogmtly large, the
effective number of deep-level traps might be ifisignt in
charge-trapping layers, leading to potential reliigtconcerns.

16:45~17:00 | #1250 Effect of Grain Size on the Performance Varteon of the
Vertical Gate SONOS Memory Cell
Li-Wei Lu, Pei-Yu Wang, and Bing-Yue Tsui
Department of Electronics Engineering and Institofe Electronics, National
Chiao Tung University, Taiwan

In this paper, vertical gate SONOS devices withrious
micro-structures of channel are fabricated. Itaand that as th
grain size in channel is smaller than the chanmeeigth, the
threshold voltage variation gets larger. Furtheenas the number
of grain in channel decreases, the subthresholdgswiso gets
smaller. To conclude, larger grain size than chihrneegth is
preferred from the view point of device variation.

[1°)

17:00~17:15| #1299 Band Structure Modification of MgTiOs-CaTiO3
Composite on the Current Level of RRAM
Yu-Chi Chang, Zong-Han Lin, Wei-Shao Lin, and YeldagWang*
Institute of Microelectronics, Department of Elécaf Engineering, Advanced
Optoelectronic Technology Center, National ChengrkUniversity, Taiwan

To have low high resistance state (HRS) currémh@mory cell,
the suitable barrier height between metal contadtiasulator film
should be modified to block leakage. The high ditgie composite
magnesium titanate oxide-calcium titanate oxide M@ can
control the band gap continuously by sol-gel tegheiunder low
processingtemperature. Compared with pure MTO (ArOXC
memories, the HRS current of MCTO can be reduceah f£0* (or
3x107°) to 5x10® A. These results indicate that the current value a
HRS can be decreased by adjusting band offset. dWere the
resistive switching mechanism of MCTO was inveggdain the
formation and rupture of filaments confirmed by mio force
microscopy analysis.

17:15~17:30 | #1306 RRAM Crossbar Array Analysis with Line Resisance
Chih-Cheng Chang, Jen-Chieh Liu, and Tuo-Hung Hou

Department of Electronics Engineering and Institofe Electronics, Nationaf
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Chiao-Tung University, Taiwan.

In this study, we use a HSPICE based numericallstion and
equivalent circuit model of RRAM crossbar arrayet@luate impac
of line resistance on read margin and write marghe results shov
the line resistance has tremendous negative effetioth read an
write operations in large crossbar array.

<

Session 11: Compound Semiconductor Il (November 21)

Chair: Prof.

Room A
Wei-Chou Hsu, Department of Electrigagineering, National Cheng
Kung University, Taiwan

08:45~09:00

#1093 High Switching Efficiency Normally-off Air-Bridge
Matrix GaN Power HEMT with Cascoded Structure
Hsiang Chun Warlg Kai-Di Mai* ,Li-Yi Pend, Hsien-Chin Chiliand Kuang-Po
Hsuel
Department of Electronics Engineering, Chang Gungivélsity, Taiwan
’Department of Electronics Engineering, Vanung Ursitg, Taiwan

In this study, we investigated enhancement mouérage
matrix (ABM) of GaN HEMT with cascoded configuratic
characteristics. The ABM technique could furtherpioves the
breakdown voltage and self-heating phenomenon @all/GaN
HEMTs that are grown on Si substrate. Then, thecoxmiex
configuration helps to mitigate gate drive issuad &igh voltage
operation issues because the driven gate is thevtitage Si FET
and the operated breakdown voltage is accordirigetdnigh voltage
air-bridge matrix of GaN HEMT. Finally, we use tbascoded Gal
HEMT as a switching device for a converter circngasurement.

A=)

09:00~09:15

#1113 Study of Twin Defects in (111)B GaAsSb by Xay
Diffraction
Shih-Chang ChénHenry Y. H. Lif, and Hao-Hsiung Lih?*
'Graduate Institute of Photonics Optoelectronicstidwal Taiwan University,
Taiwan “Graduate Institute of Electronics Engineering, bal Taiwan
University, Taiwan °Department of Electrical Engineering, National Taiw
University, Taiwan

We used (111) and (333) HRXRI»-20 scans to identify
twinning and phase separation in (111)B GaAsSh. al¢e used
(220) pscans to understand how twinning affects the limepe of
HRXRD scans.
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09:15~09:30

#1149 Characterization of TiQ/AlI,O3 Asymmetrical Schottky
Barrier InP n-Channel Enhancement Mode MOSFET
M. K. Leé, A. C. Tang H. CheR, and T. H. Tang
'Department of Electronic Engineering, Chung Yuanistian University, Taiwar
’Department of Electrical Engineering, National Mat-sen University, Taiwan
In this study, asymmetrical Schottky barrier ImPchannel
enhancement mode MOSFET was studied. Thin titanaxide
(TiO2) and aluminum oxide (ADs) films prepared by atomic layer
deposition (ALD) were used as gate oxides of asymoa
Schottky barrier InP MOSFET. Moreover, a lower Sthobarrier
for tunneling carriers with dipoles induced by irisgy Al,O3/TiO2
dielectrics between metal and semiconductor orstlugce side and
a higher Schottky barrier without the insertingalgs on the drair
side was developed to improve the drain current effestate
leakage current of conventional InP Schottky baM©SFET.

=]

09:30~09:45

#1190 Low Temperature Crystallization of a-GeSn omnsulating
Films for Next Generation Flexible Electronics
- (2) Positioning Control of Nucleation -
Hironori Chikita®, Ryo Matsumurs, Yuki Kaf, Taizoh Sadch and Masonobt
Miyao*
'Department of Electronics, Kyushu University, Jaga8PS Research Fellow,
Japan
A new low-temperature growth technique of
GeSn-crystals-on-insulator at controlled positionas h beern
developed. Here, we perform two-step annealingslaind- shape
Sn/a-Ge stacked-structures covered with a-GeSs filmerestingly
lateral solid-phase crystallization of a-GeSn filmgenerated fron
the Sn/Ge islands at a very low temperature (~2DP0°This
technique is useful to realize high-performanceia=son flexible
plastic substrates.

=

—

09:45~10:00

#1281 Improvement of AlIGaN/GaN Schottky Barrier Diales on
6” Si Substrates by Anode Recess and $Freatment

Bo-Shiang Warlg Chun-Chieh Yarly Geng-Yen Lée Nien-Tze Yéh and
Jen-Inn Chyi?3%

!Department of Electrical Engineering, National @ahtUniversity, Taiwan
*Optical Sciences Center, National Central Univgrsitaiwan *Department of

Optics and Photonics, National Central Universitgiwan “Research Center fg

-

Applied Sciences, Academia Sinica, Taiwan
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In this work, low turn-on voltage (M), leakage current Jl and
high breakdown voltage @#) AlGaN/GaN Schottky barrier diodes
(SBDs) were fabricated on Si substrates using seckand fluorine
treated anode processes. With these processesyrtwroltage was
reduced from 1.3 V for the planar untreated deviogs67 V due td
the reduced Schottky barrier height, whilgr\Mcan be enhanced up
to 760 V compared to 582V for the untreated coynakts due to thg
fluorine passivated anode.

D

Session 12: Sensor (November 21)

Chair: Prof. Jer-Chyi Wang, Department of Electedangineering, Chang Gung

Room B

University, Taiwan

08:45~09:00

#1132 A New Indium-Tin-Oxide (ITO) Thin Film-Based Glucose
Sensor
Wei-Yuan Zheng, Po-Cheng Chou, Chun-Chia Chen;Kéartiou, Jing-Li Yang,
and Wen-Chau Liu*
Institute of Microelectronics, Department of Elézat Engineering, National
Cheng-Kung University, Taiwan

In this work, an indium-tin-oxide (ITO) thin filrbased
extended-gate field-effect transistor (EGFET)-tyglacose senso
prepared by a radio-frequency (RF) sputtering meds reported
and investigated. The ITO thin film-based pH serdg®rice shows
an excellent sensitivity of 61.85 mV/pH from pH@@gH 12. After
the enzyme immobilization, the ITO thin film-basgdicose sensa
device demonstrates a wide glucose sensing range-5600 mg/dL
with a high sensitivity of 0.132, 0.169, and 0.18Y/(mg/dL) at 0.1
M pH 6-8 phosphate buffer solutions (PBSs), respelgt In
addition, a good operational stability for repeatel times of
glucose sensing is observed.

-

=

09:00~09:15

#1157 Compensation Method for the Device in the Apigation of
Active Pixel Sensor
Chun-Yi Chany and Ya-Hsiang TAi

!Department of Photonics & Institute of Electro-@pti Engineering, Nationg
Chiao Tung University, TaiwafDepartment of Photonics & Institute of Display,
National Chiao Tung University, Taiwan

In this paper, the work based on the simplessiagncircuit
containing only two thin film transistors, two stge capacitors and
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two scan lines. The calibration method of applyim@s currents i
proposed to compensatethe variations in threshaltdge, mobility,
etc. The method is verified in its function expezmtally.

>4

09:15~09:30 | #1168 The Design and Fabrication of an AmperometridJric
Acid Array Biosensor
Tai-Ping Suh? Jia-Hao LI, Jia-Yi Zhd, Hsiu-Li Shief, Yi-Tai Cheh
Department of Electrical Engineering, National Q¥@n University, Taiwan
’Department of Electronics Engineering, Nan Kai lénsity of Technology
Taiwan

Hyperuricemia is a civilized disease in modemghhiiat and high
oil diet. Uric acid is a product of purin metabatisn the liver, and if
is widely distributed in human blood and urine. i®&s with
hyperuricemia could lead to gout, chronic kidneysedise
cardiovascular disease, and etc. An advanced haallogensor ig
proposed in this thesis. This uric acid array higse can
immediately detect uric acid for human blood bittéelanalyte. It is
more convenienceaccuracy and time-saving in comparison to other
traditional detection methods.

09:30~09:45 | #1170 Development of Amperometric Glucose Biosensavith
Arrayed Design by Thick-Film Printing Ceramic Substrate
Tai-Ping Sun®, Hsiu-Li Shiefy, Hui-en Hsiad, Jia-Hao L, Yi-Tai Cheh
!Department of Electrical Engineering, National Q¥@an University, Taiwan
’Graduate Program of Optoelectronic Technology, dtei Chi Nan University
Taiwan °Department of Electronics Engineering, Nan Kai émity of
Technology, Taiwan

This is the research to develop the array-typesdrisor or
aluminum oxide substrate through industrial-gradieckt film
printing process. The optimum sensitivity of thddgtype electrode
conductors on this array-type thick film biosensan be achieved
as a positive linear trend related geometric. Tlaeeefour different
sensing electrodes in the array-type thick film skeiwsor. The
reaction is quite stable for four groups of eled&roThe peak of th
response to different concentrations of glucoseutssl can
effectively falls 0.8V - 1.2V range of. Peak curtra@esponse for
glucose solution, its scope for the detection ohln blood glucos
concentration 5.6 mMol -16.7 mMol(100 mg/dL - 30@/dL), with
quite excellent stability, and within the sensoguieements the
detection range. After the four groups sensor eddels connected in

(4%

D

47



parallel of different concentrations of glucoseusioin for detection
SNR (Signal to Noise Ratio) is higher than the ioagsingle set of
electrodes detects the SNR, with the advantagetacé signa
detection enlarge.

09:45~10:00

#1351 Electrochemical sensor based gold nanoparted for the
detection of 16S rRNA of Sepidermidis
Agnes Purwidyantti® and Chao-Sung L7
'Biomedical Engineering, College of Engineering, @haGung University
Taiwan’Department of Electronic Engineering, Chang Gungvéhsity, Taiwan
®Biosensor Group Biomedical Engineering Research te€enChang Gung
University, Taiwan

This work presents the construction and appbcatf a DNA
electrochemical sensor based on gold (Au) nanapesti Au
nanoparticles were grafted onto the substrate Bctrelstatic
interaction with cysteamine. The hybridization dfiet newly
designed 16S rRNA sequence of nosocomial pathoden,
epidermidiswas tested. The assembly process of cysteamine,
nanoparticles, thiol-modified single stranded DNArolge
(HS-ssDNA) and hybridization of probe and targegahucleotides
were successfully recorded by cyclic voltammetryd akIS
(Electrochemistry Impedance Spectroscopy) techsiqud&he
biosensor provided a linear response to target DdN&r the

concentration range of 30°pM and achieved the sensitivity of 11

mV/ nM target DNA.

Session 13: Novel Device Il (November 21)

Chair: Prof. Te-Kuang Chiang, Dept. of Electricalgiheering, National University

Room C

of Kaohsiung, Taiwan

08:45~09:00

#1085 Resonant Raman Scattering in ZnO at Low Tempa&ture
Yi Ting Hé, Zhi Ren Qitr*, Feng Huang, Devki Talwaf, and Zhe Chuan Fefig

IState Key Laboratory of Optoelectronic Materialsl arechnologies and Schop
of Physics and Engineering, Sun Yat-Sen Univers@pjna “Department of
Physics, Indiana University of Pennsylvania, U%Astitute of Photonics ang
Optoelectronics, and Department of Electrical Eagimg, National Taiwan
University, Taiwan

The resonant Raman scattering of two ZnO bullstaiywafers,
un-doped and Co-doped, were measured. Unknown pesdes
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1,400 and 1,600 cim are observed under low temperature.
anharmonic behaviors in ZnO bulk under differemperature werg
investigated.

The

\1*4

09:00~09:15

#1143 The Concave |-V Behavior in the Depletion Remn of
MOS Device with ALO3-Al-SiO, Stack Structure
Ching-Kai Kao and Jenn-Gwo Hwu*
Graduate Institute of Electronics Engineering andp&tment of Electrica
Engineering, National Taiwan University, Taiwan

In this study, we find out that there is a corcgart in the I-V
curve of AbOs-Al-SiO; structure. The displacement currents play
important role in the depletion region. Theoreticalculation of the
voltage drop of AlOswas carried out and it was found that there
wave-like part which coincides with the concavet pzar the 1-V
curve.

an

is a

09:15~09:30

#1177 The role of Si interstitials in the migrationand growth of
Ge nanocrystallites under thermal annealing in an xidizing
ambient
Kuan-Hung Cheh Ching-Chi Wany Tom Georgeand Pei-Wen Li
Department of Electrical Engineering, National @ahtUniversity, Taiwan
“Private Consultant, La Canada, USA

We report a unique growth and migration behawdr Ge
nanocrystallites mediated by the presence of ®rsttials unde
thermal annealing at 900°C within an,® ambient. The G
nanocrystallites were previously generated by éhecsive oxidation
of SiGe nano-pillars and appear to be very semsttvthe presenc
of Si interstitials that come either from adjac8ntN,layers or from
within the oxidized nano-pillars. A cooperative rhanism is
proposed; wherein the Si interstitials aid in btith migration anc
coarsening of these Ge nanocrystallites througtw@lg Ripening,
while the Ge nanocrystallites, in turn, appear tthamce the
generation of Si interstitials through catalyticcdmposition of the
Si-bearing layers.

D

09:30~09:45

#1277 Improving Retention Properties for Polyimidebased
Nonvolatile Resistance Random Access Memories

M.-H. Liad", F-T. Chiff, Y.-P. Hsiad, Y.-Z. Yany C.-M. Kd, J.-R. Yan§j M.-F.
Kao', G.-W. Lift, W.-L. Yand*, Y.-M. Chang, Y.-H. Lirf, and C. C. Wh

Dept. of Electronic Engineering, Feng Chia UnivigtsbeatwerfPh.D. Program

of Electrical and Communications Engineering, F&tga University°Dept. of
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Electronic Engineering, National United UniversifiGraduate Institute of
Biomedical Materials and Tissue Engineering, Taledical University; Taiwan

In this research, a polyimide thin film is syrdgleed as a resistivie
layer for resistive random access memory (ReRAME flesistancs

D

switched between highand low- resistance states is caused by the

formation and dissociation of the charge transfemglex. This
polyimide-based ReRAM shows performances that @persor than
both electrochemical-metallization-based and vaeattange-based
ReRAM, including wider Ron/Roff ratio (>Ipand lower operatio
energy (ca. 0.02 MV/cm). In addition, th#etailed impact of
imidiation on Pl-based ReRAM properties is discdsse

—

09:45~10:00

#1295 Copper Catalyzed Crystallization of AmorphousCarbon
into Graphene
Udit Narula, Chao Sung Lat* Cher Ming Tan*

Chang Gung University, Taiwan

174

Possibility of crystallization of amorphous Canbiato Graphene
catalyzed by Copper is demonstrated in this worke Possible
reasons for the inability to observe Graphene fdionaon Coppel
in previous works are proposed, and they are kltehe Coppe
film stress and its enhancement on Hydrogen diftysthrough the
film grain boundaries.

-

Session 14: Best Paper Competition | (November 21)

Chair: Prof. Horng-Chih Lin, Department of ElectimeEngineering, National

Room D

Chiao Tung University, Taiwan

08:45~09:00

#1109 Designer Germanium Quantum Dot Phototransistofor
Near Infrared Optical Detection and Amplification
Ming-Hao Kuo, Wei-Ting Lai, Tzu-Min Hsu, and PeiWé
Department of Electrical Engineering and Center fdano Science and
Technology, National Central University, Taiwan

We demonstrated a unique CMOS approach for thecttion of
high-performance germanium quantum dot (QD) phatistor
(PT) offering great promises as optical switched mansducers for
Si-based optical interconnects. lllumination praskicsignificant
enhancement in the drain current of Ge QD PTs viesed at both
on- and off-states, primarily resulting from phaioductive ang
photovoltaic effects. Measured photocurrent to dewkrent ratio

50



(Iphotdldark) @and photoresponsivities from the Ge QD PT werkeigls
as 4.1x10and 1.7 A/W, respectively, under incident powelOcd
mW at 850 nm illumination.

09:00~09:15

#1139 Improved Electrical Characteristics of Largesized a-Si
Thin-Film-Transistor by Back Channel Treatment in H;
Hao-Chieh Lee, Kuei-Shu Chang-Liao*, and Yan-Lin Li
Department of Engineering and System Science, Nati®dsing Hua University
Taiwan

A hydrogen plasma treatment on the back-chanegion of
large-sized amorphous silicon thin film transigeSi TFT) by high
RF power and the process time of 20 s is propasedis work to
effectively reduce off current4) and threshold voltage (¥ shift
under high and low gate-field stresses. The chawmth (W) of
large-sized a-Si TFT is ranged from 1000 to 10069 which are
comparable to the realistic TFTs used in the gateedon array
(GOA) of display. It is experimentally found thdtet mechanism o
Vi shift (AVy,) at high gate-field stress is dominated by theede
generation in a-Si layer rather than charge trappm the gate
insulator (GI) layer, which is different from thebgervation in
previous literatures. It could be due to the reiductof charge
trapping in Gl layer. On the other hand, at lowegiald stresses,
the mechanism oA Vy, is dominated by defect generation in &
layer, which is consistent with previous reports.

= —h

Si

09:15~09:30

#1191 Influence of Channel Aspect Ratio and Work Fuction
Fluctuation on Gate-All-Around Silicon-Germanium Nanowire
MOSFET

Pei-Jung Chab? and Yiming L34

'Parallel and Scientific Computing Laboratoryinstitute of Biomedica
Engineering’Institute of Communications Engineerirfiepartment of Electricall
and Computer Engineering; National Chiao Tung Ursig, Taiwan.

In this work, the impact of geometry aspect réd®) and work
function fluctuation (WKF) on the performance of-df-gate
gate-all-around (GAA) silicon- germanium (SiGe) oatre field
effect transistors (NWFETS) is studied using expentally
validated three-dimensional (3D) quantum mechalyicabrrected
device simulation.

09:30~09:45

#1254  Efficient  Dye-Sensitized Solar Cells  Using
High-Conductivity Conducting Polymers as Counter Eéctrodes
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Chun-Yang LY Chih-Hung Tsdi Yu-Tang Tsaj and Chung-Chih Wt
Department of Electrical Engineering, Graduate ifmst of Electronics
Engineering, and Graduate Institute of Photoniad @ptoelectronics, National
Taiwan University, Taiwan’Department of Opto-Electronic Engineering,
National Dong Hwa University, Taiwan

Conducting polymers, such as PEDOT:PSS, have dmsidered
as one possible replacement of Pt as more costtieecounter
electrodes in DSSCs. However, earlier attemptseiplacing Pt
counter electrodes with PEDOT:PSS mostly resuttesbibstantially
degraded DSSC efficiencies, due to poorer condtctiand
electrochemical activity of PEDOT:PSS. Taking adage of the
development of high-conductivity PEDOT:PSS in récegsars, in
this work we report the preparation of high-condutt
PEDOT:PSS (up to ~100@-cm) and its application as counter
electrodes to achieve DSSC efficiencies (>9%) coaipa to those
achieved with Pt electrodes.

09:45~10:00 | #1325 Capping vertically-aligned InGaAs quantum dat with
AlGaAsSb overgrown layer for improving the performances of
solar cell

Wei-Sheng Liu*, Hsiao-Chien Lin, and Ching-Min Chan

Department of Photonics Engineering, Yuan Ze Umsigr Taiwan.

The seven-stack vertically-aligned InGaAs/GaAsarqum dotg
(QDs) were capped with AlGaAsSb strain-reduce la(&RL) in
demonstrating the high-performance intermediated lsotar cell in
this study. To improve the performances of QD salells, the
InGaAs QDs and the AlGaAsSb SRL with Al composisi@f 30%
and 60% were both employed. The experimental egllow the
enhanced open-circuit voltage to 0.7 V in contvatt 0.64 V of the
InAs/GaAs QD solar cells.

Session 15: Best Paper Competition Il (November 21)

Room E
Chair: Prof. Pei-Wen Li, Department of Electricaldiheering, National Central
University, Taiwan

08:45~09:00 | #1077 Evolution of Transfer Characteristics in P-Clannel SnO
Thin-Film Transistors with Oxygen Annealing
Chia-Wen Zhong Horng-Chih Lirt?, Kou-Chen Liéiand Tiao-Yuan Huarlg

!Department of Electronics Engineering and InstitafeElectronics, Nationaf
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Chiao Tung University, TaiwafNational Nano Device Labs., Taiwdmstitute
of Electronics Engineering, Chang Gung Universitgiwan

Good performance P-channel SnO TFTs have beeicd#dd and
characterized by adopting a conventional bottonedyatructure. Ir
this work, for the first time, we observe an evantof transfer
characteristics in the SnO TFT using cumulativeeating (CA)
time method. A superior hole mobility (2.6 tris?), good
subthreshold swing (430 mv/dec) and high on/offrenir ratio
(~10%) are obtained in this work.

09:00~09:15

#1080 Characterization of Nanowire Nonvolatile Memry
Devices Fabricated by Nitride-Spacer Hardmask Methds
Chun Chiang, Bo-Shiuan ShfeHorng-Chih Lirt? and Tiao-Yuan Huarlg
'Department of Electronics Engineering and InstitafeElectronics, National
Chiao Tung University, TaiwafNational Nano Device Labs., Taiwan

This work proposes and demonstrates a methodhwatopts
solely I-line lithographic technique to form thelp&i nanowire
(NW) channels of SONOS devices with channel lergftti40nm
and width of 15nm. Good memory characteristics héesn
obtained from the fabricated devices. Besides,ffér® a simple
approach to study the random telegraph noise (RTN).

09:15~09:30

#1107 GaN-based E-Mode MOS-HEMTs using ferroeleciri
LiNbO ; gate insulator
Ching-Ting Le& Chang-Lin Yanfy Chun-Yen Tseng Jhe-Hao Changand
Ray-Hua Horn§
!Department of Electrical Engineering, Institute Mifcroelectronics, National
Cheng Kung University, Taiwaflnstitute of Precision Engineering, Natioral
Chung Hsing University, Taiwan
The ferroelectric LINbGLNO) film was deposited on the
photoelectrochemically etched gate-recessed regmn the
AlGaN/GaN high electron mobility transistors as tiege insulator
using pulsed laser deposition system. The ferrtredeproperty of
the LNO film could effectively compensate the pieleatric
property and the spontaneous polarization betwlee®tGaN layer
and the GaN layer. Consequently, the two dimensielegtron gas
(2DEG) resided in the interface between the AlGajel and GaN

layer could be suppressed. The enhancement mode

metal-oxide-semiconductor high electron mobilityansistors
(E-mode MOS-HEMTS) were obtained. The thresholdagd and
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the maximum transconductance of the resulting @sweere +0.4 \
and 55.2 mS/mm, respectively.

09:30~09:45 | #1141 CV Frequency Dispersion without Interface Tra in
Ultra-thin Oxide MOS Structure
Chang-Feng Yang and Jenn-Gwo Hwu*
Graduate Institute of Electronics Engineering andp&tment of Electrica)
Engineering, National Taiwan University, Taiwan
The CV curves in Al/Sigp-Si MOS devices when the gate oxide
is thin was demonstrated (~below 2.3nm) and it feasd that an
anomalous hump in depletion bias region occurs wieam
frequency is applied. It was proventhat this termfrequency
dispersion in CV is not contribute to the respookmterface traps,
but is strongly related to the tunneling effect whike oxide is thir
enough. TCAD simulation was used in this study xplere the
reason of this hump and help us to know how thendling
mechanism affects this hump in CV curves.

09:45~10:00 | #1204 Effect of lonizing Radiation on the Random Tegraph
Noise of n-Channel MOSFET with Hf-based Gate Dieldrdc
Zhi-Hong Huang and Bing-Yue Tsui
Department of Electronics Engineering and Institofe Electronics, National
Chiao Tung University, Hsinchu, Taiwan

After exposing to ionized radiation, the chardstes of
MOSFET exhibit many significant changes due to gaten of
traps and trapped charges. In this work, the impaatradiation on
the low frequency noise behavior is examined byeexé ultraviolet
light and advanced nMOSFETs. Up to 70 mJcthe irradiation
would not generate new random telegraph noises.eMexythe time
constant of the random telegraph noise maybe eafifetty the
irradiation induced trapped charges.

Session 16: TFT Il (November 21)

Room A
Chair: Prof. Shu-Tong Chang, Department of Eleatritngineering, National
Chung Hsing University, Taiwan

10:30~11:00 | (Invited) Fabrication of Thin-Film Transistors/Inve rters with
Film Profile Engineering

Horng-Chih Lin
Department of Electronics Engineering, Nationala@hlung University, Taiwan
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Film profile engineering (FPE) has recently beeappsed and
demostared as a useful scheme for fabrication oflesdased
thin-film transistors (TFTSF. This scheme allows us to achidve
desirable profile for the major thin films in a dew, including gate
oxide, channel, and source/drain metal contact& RBs been
implemented in the fabrication of various TFTs wiihO"?, IGZO?,
ITO* or organic pentacenehannel. In addition, with an ingeniols
modification in the process sequence, devices with-100 nm
channel length can be readily achietellore recently, unipolar
inverters with either resistor or transistor loadrgvaslo succesfully
fabrcaited. In the preliminary study on inverteng tchannel was
made of amorphous IGZO and both load and drive comapts were
constructed with FPE. Superior transfer charadtesisire obatined,
especially for the ones with transistor load whsttow full-swing
operation and high voltage gain (~30 at operatimitage of 5V).
References:

1. R. J. Lywet al, IEDM Tech Dig., p. 288 (2013).

2. H. C. Linet al, IEEE Electron Device Letters, V.34, p.1160 (2013)

3. H. C. Linet al, IEEE Trans. Electron Devices, V.61, p.2224 (2014)

4. Y. A. Huanget al, reported in the SSDM, Tsukuba, Japan, Septenibeir3l 2014.

5. M. H. Wuet al,, Appl. Phys. Lett. vol. 105, 043304 (2014)

11:00~11:15

#1084 Improvement of Electrical Characteristics ofFilm-Profile
Engineered ZnO Thin-Film Transistors with Gate Eledrode
Thinning

Rong-Jhe Lyl Horng-Chih Lirt? and Tiao-Yuan Huarlg

'Department of Electronics Engineering and InstitafeElectronics, Nation
Chiao Tung University, TaiwafNational Nano Device Laboratories, Taiwan

Impact of thickness of gate electrode on the caostdstructure
and thus the electrical characteristics of ZnO -thm transistors
(TFTs) fabricated with film profile engineering (EpP scheme i
investigated in this work. Devices with 200nm-thigite electrod
would form two undesirable suspended TiN wiresdditon to the
central suspended bridge, leading to the discootistAl pads a
source/drain (S/D) sites. As a result, an incremsdhe serie
resistances will occur during operation and furtllegrade th
variation and field-effect mobility of fabricated=Ts. Reduction o
gate thickness to about 100nm-thick was found tameeffective
way to address the above issue.
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11:15~11:30

#1088 Improvement of Stability of a-IGZO Thin Film
Transistors with Organic Passivation Layers
Hao-Chun Chang, You-Tai Chang, Horng-Chih Lin, dfab-Yuan Huang
Department of Electronics Engineering and Institofe Electronics, National
Chiao Tung University, Taiwan
In this study we investigate the effectivenesstliod organic
materials as the passivation layers in improvingttability of the
a-IGZO devices. Two types of organic materials, #b6{6 and
Durimide 115A, were explored in this work. Becaust the
effective protection from the diffusion of the gamsolecules,
especially the oxygen molecules, to the activerlagdGZO TFTs
with the capping of organic passivation layer, aldww better
stability under light illumination with negativeds stress.

11:30~11:45

#1167 CMOS Inverter Circuits Utilizing n-Channel ZnO and
p-Channel SnO Thin Film Transistors
Yun-Shiuan Li, I-Chung Chiu, Min-Sheng Tu, and 4€Kheng*
Graduate Institute of Photonics and Optoelectronitzdional Taiwan University
Taiwan

We report a fully oxide-semiconductor-based CMQtverter
combining an n-channel ZnO and a p-channel SnOeothth-film
transistors (TFTs). Both ZnO and SnO TFTs were i¢abed
utilizing inverted-staggered bottom-gate structurBlse SnO TFT
exhibits a threshold voltage ¢y of 3 V, sub-threshold swing (SS) of
2.5 V/decade, and on/off current ratio of %1the corresponding
values for the ZnO TFT are 4.8 V, 400 mV/decade, ah®. The
achieved voltage gain of the CMOS inverters is all% suppliec
voltage (\bp) of 10 V when the geometric aspect ratio is 5.

11:45~12:00

#1335 Pentacene Thin Film Transistors Using
Surface-Treatment of Albumen Dielectric with De-lonized
Water
Ying-Chih Cheh Hsin-Chieh Y} Yan-Kuin St?*, and Ching-Kang Chen
nstitute of Microelectronics and Advanced Optoglegic Technology Center,
National Cheng Kung University, TaiwgBepartment of Electrical Engineering,
Kun Shan University, Taiwan

In this study, we investigate a simple treatmemthod for
improving the performance of the pentacene thim fifansistors
(TFTs) with chicken albumen dielectric. The deviesnproved by
spin-coating and curing the de-ionized (DI) waterthe albumer
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thin film. This simple surface-treatment methodoalsause the
increase of the device yield from 12.5 to 77.7 ¢4n&y be mainly
attributed to the increase of surface energy afirakn insulator. By
atomic force microscopy (AFM) measurement, thergbaundary is
clearly observed on the surface of the pentacemefim on the
surface-treated albumen thin film. The average ngreize of
pentacene is increased from 1.1 to 1.7 um. Moredtherdevices ar
with the field effect mobility |{er) of 0.4 cnf/v-s and on/off current
ratio (lnsof) Of 1.5 x 16.

[12)

Session 17: Solar Cell Il (November 21)

Room B
Chair: Prof. Chung-Chih Wu, Department of Electrieagineering, Graduate
Institute of Electronics Engineering, and Graduastitute of Photonics and
Optoelectronics, National Taiwan University, Taiwan

10:30~11:00 | (Invited) Nickel oxide p-type electrode interlayer in
CH3NH3Pbls perovskite/fullerene planar-heterojunction hybrid
solar cells
Jun-Yuan Jeng, Kuo-Cheng Chen, Tsung-Yu ChiangngfZang Guo and Peter|
Chen
Department of Photonics, National Cheng Kung Ursitgr Taiwan

The work presented the application of nickel oxide the
p-contact to fabricate the decent perovskite-bastestovoltaics-?
The p-type nickel oxide exhibits several opticdec#ical, and
chemical advantages being the potential electrotbglayer. A
respectful solar to electrical PCE of 7.8% witWg= 0.92 V, alsc
= 12.43 mA/cr, and a FF = 0.68 has been achieved with the device
configuration of the glass/ITO/NIGCH3NH3Pbk
perovskite/PCBM/BCP/AI structure under standardud AM 1.5G
simulated solar irradiatiohln addition, the device composed of the
mesoscopic nanocrystalline NiO/peroskite/PCBM  agunfation
exhibits aVoc= 0.96 V, aJsc = 19.8 mA/cm, and a FF = 0.61,
corresponding to a higher magnitude of PCE to 1¥:é% the bes
of our knowledge, this is the highest magnitude REEE for
perovskite-based solar cells applying p-contact amebxide
electrode interlayer. NiO electrode interlayer is mtype
semiconductor of high work function of 5.4 eV, wihis close to the
valence band edge level of gNH3;Pbk perovskite (5.4 eV). Th

174
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alignment of energy level minimizes the interfa@akrgy losses fo
the hole transfer and optimizes the photovoltagguiuof device,
Additionally, the higher magnitude d§c and PCE also results from
the better surface coverage (93%) ofs8H3;Pbk perovskite film on
the glass/ITO/NiIQ substrate. The efficient hole transfer |at
perovskite/NiO heterojunction was verified by photduced
absorption spectroscopy, showing a broad spe&alife above 800
nm, the long-lived charge-separation state of WO’ The succes
of this new style device configuration of p-typetadl@xide materia
has the advantages of providing robust perovslaged thin film
solar cells in future. Our findings reveal the desprinciple for
enhancing the photovoltaic performance of 38NH3Pbk
perovskite/PCBM hybrid PHJ solar cells through the judicious

selection of the metal oxide electrode interlayer.

1. J.-Y.Jeng, K. -C. Chen, T. -Y. Chiang, P. =Y, 0in-D. Tsai, Y. —C. Chang, T. —F. Guo, and P.
Chen "Nickel oxide electrode interlayer in ¢NHs;Pbk perovskite/PCBMlanar-heterojunctior
hybrid solar cells’Adv. Mater26, 4107 (2014).

2. K. -C. Wang, J. -Y. Jeng, P. =S. Shen, Y. —C. Ch&nyV. —G. Diau, C. —H. Tsai, T. Y. Chao, H.
—C. Hsu, P. =Y. Lin, P. Chen, T. —F. Guo, and T.. M&n "p-type Mesoscopic nickel
oxide/organometallic perovskite heterojunction soklls" Sci. Rep4, 4765 (2014).

3. K. -C. Wang, P. -S. Shen, M. -H. Li, S. Chen, M..-Mh, P. Chen, and T. -F. Gup
"Low-temperature sputtered nickel oxide compaat ffilim as effective electron blocking layer
for mesoscopic NiO/CkNH3Pbk perovskite heterojunction solar cell®CS Appl. Mater. Inter.
(2014) DOI:10.1021/am503610u.

4. J. =Y. Jeng, Y. —-F. Chiang, M. —-H. Lee, S. -R. Péhg-F. Guo, P. Chen, and T. -C. Wen
"CH3NH3Pbk perovskite/fullerene planar-heterojunction hytsalar cells"Adv. Mater.25, 3727
(2013).

5. Y.-F Chiang, J. -Y. Jeng, M. —H. Lee, S. —-R. P& &hen, T. -F. Guo, T. -C. Wen, Y. -J. Hsu,
C. -M. Hsu "High voltage and efficient bilayer hejenction solar cells based dn
organic-inorganic hybrid perovskite absorber witwicost flexible substrate Phys. Chem
Chem. Physl6, 6033 (2014).
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11:00~11:15

#1195 Efficiency Improvement of Single-Si Solar Celby Using
ZnO Nanotip Array under UV Light lllumination
Ming-Kwei Leé, Yi-Jung Wenf Yung-Chin ChY Yi-Fan Lirt
!Department of Electronic Engineering, Chung Yuani€tian University, Taiwan
’Department of Electrical Engineering, National ai-sen University, Taiwan
The ZnO nanotip array was synthesized on a sigkolar cell
by aqueous solution deposition with precursorsio€ anitrate ano
ammonia. The growth rate of ZnO nanotip array cannfuch
enhanced under UV light illumination. ZnO nanotipag has 3
continuous varying refractive index so that it ¢enused as a goad
anti- reflection layer. The characteristics of Zn@notip/single-S
solar cell with UV light treatment like short ciiiticurrent, oper
circuit voltage and efficiency were investigatedteA coating ZnO
nanotip array on single-Si solar cell, the effiadgrof solar cell is
improved.

58



11:15~11:30

#1222 TiO—gold nanocomposite for enhancing dye-sensitize
solar cell (DSSC) performances
Ho-Chun Hsti, Pei-Chun L3, Hsueh-Tao Chdwand Tien-Ming Wh
!Department of Engineering Science and TechnologyioNal Yunlin University
of Science and Technology, Taiw&Bepartment of Electronic Engineerin
National Yunlin University of Science and Technaglp@aiwan

Gold solution without reducing agent and stabilizwas
fabricated by UV light irradiation method. TiOnanoparticleg
dressed with gold nanoparticles on ITO glass waepared by
using spin coating method. A LSPR band was revedigc

Ultraviolet—visible spectroscopy, suggesting thaldghanoparticles

with narrow size distribution were formed in theluson. Dye
sensitized solar cells made by Bigold nanocomposite h3
superior conversion efficiencies of 3.2%. The etathole

recombination at the Tigold-dye-electrolyte interface was

decreased, thus the optoelectronic performancehareed by golc
nanoparticles when they were deposited on the TiliQ@.

d

d
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11:30~11:45

#1292 Dye-Sensitized Solar Cells with Reduced Graphe Oxide
Counter Electrodes Processed By Atmospheric PressiPlasma
Jets
Ting-Jui Wd, Hsiao-Weu Lily Sheng-ping Liarfy Haoming Chang Peng-Kai
Kao®, Cheng-Che HsliJian-Zhang Chéh Pi-Tai Chod, and I-Chun Cherly
'Graduate Institute of Photonics and Optoelectromiggional Taiwan University
Taiwan “Department of Chemistry, Nation Taiwan Universityaiwan
3Department of Chemical Engineering, National Taiwdniversity, Taiwan
*Graduate Institute of Applied Mechanics, Nationalian University, Taiwan
We investigated dye-sensitized solar cells (D3S@t reduced
graphene oxide (rGO) counter electrodes procesgatnospherid
pressure plasma jets (APPJs). The best achievedrpamversior

efficiency reaches 5.19%, which is comparable & tf the DSSC

with rGO counter electrode processed with a coneeal furnace
This new methodology consumes only about 1/3 of ttleymal
budget per unit area in comparison with the coriveat furnace
calcination process. Therefore, the energy paylaok can be
greatly reduced.

11:45~12:00

#1364 1I-VI Buffer Layers Prepared by Chemical Bath
Deposition Process for I-111-VI Chalcopyrite Solar Cells
Chia-Hua Huang* and Yueh-Lin Jan
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Department of Electrical Engineering, National Ddthga University, Taiwan
Various buffer layers including CdS, ZnS, InSdavig(O,0OH)
films were deposited on the soda-lime glass sulestrby the
chemical bath deposition (CBD) process. The effects the
depositions parameters on the surface morphologasl
compositions were investigated. The surface moguies were
assessed by using field emission scanning eleatn@roscope
(FESEM). The smooth morphologies and conformal caye of
buffer layers were achieved by optimizing the dépmss
parameters. The compositions of the as-depositbds fiwere
verified by X-ray photoelectron spectroscopy (XRBalysis.

Session 18: Novel Device IV (November 21)

Chair: Prof. Yeu-Long Jiang, Department of ElectriEngineering, National Chun

Room C

Hsing University, Taiwan

10:30~11:00

(Invited) Designer Germanium Quantum-Dot for Nanoeletronics
and Nanophotonics Devices
H. Chen, M. H. Kuo, and Pei-Wen Li
Department of Electrical Engineering, National Cahtyniversity, Taiwan

The authors have developed a unique, self-assem
complementary metal-oxide-semiconductor (CMOS) catibje
approach of deliberately locating Ge quantum dQiSg) of desirec
sizes, locations and depths of penetration withirbaSed
semiconductor nanostructures. The QDs were locatdg the
control available through lithographic nanopattegnand selective
oxidation of nanopatterned;SGe, layers over buffer layers of SjC
or SgN4 on Si substrates. The QD placement technique
advanced to precisely place a single Ge QD betv
nano-electrodes via symmetrical tunnel barrierSiel4/SiO, in a
self-organized approach. In this way, we offer aonpsing
nanofabrication solution for the realization of QB single electror

bled

U

A4

was
veen

transistors (SETs) with self-aligned electrodesrdlie convention
lithographic patterning and epitaxial growth tecjugs. Th
effectiveness of the self-aligned QDsSi/SiO.-electrodes |
evidenced by distinctive, well-resolved Coulombiltetory current
peaks with high peak-to-valley ratios (PVCR) oftap-110 couple
with an extremely low leakage of ~0.2fA fd% as high as -5.5
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measured on a 10nm Ge QD SET. The inhomogeneiGoafomb
oscillatory peaks suggests this 10nm-Ge QD SETpeyaiing in a
“few holes” regime where charges strongly intesaith each other
The atomic-like electronic characteristics of the @D is evidence
by clear and systematic, undulating hills and glasewithin the
experimentallp-Vp-Vs characteristics, thus making it possible
resolve the electronic band structure of the Ge Qe Coulomb
stability of the Ge QD SET is justified by distiiva, well-sealed
Coulomb diamonds, and each node between diamopdssents ar
additional charge tunneling through single-partefergy levels, o
overcoming particle-particle Coulomb interaction&stimated
single-addition energies fod = 1, 2, and 3 charges for the Ge (
are 10.1, 13.8, and 10.3 meV, respectively. Theeenpental
realization of Ge QD SETs clearly demonstrates tlesigner QD
nanostructures can become effective building blocks
silicon-based single electron circuits for futuagit, computing
information, and electrical metrology applications.

We also successfully demonstrated well-organizedayar of

stacked Ge QD/Sifand Ge QD/SNy structures that exhibit bright

tunable luminescence/absorption characteristicsr oe near
ultraviolet, and through visible to near infrare@welengths. Suc
novel structures are thus, suitable for broadbahdtquletection
while acting as a single receiver for optical comimations or
optical interconnects. A very low dark current dgnsf 1.1 pA/cm?
and a high photocurrent enhancement up to 35,0@D 13500,
respectively, for 1.5 mW incident illumination ab@m and 120(
nm were measured for our Ge QD-based MOS photosli
Additionally, Ge QD MOSFETs were realized with hilgtearity in
their photoresponsivity to 500—1000 light illumist.
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11:00~11:15

#1124 A Transistor-less Memory Cell with Positive/Hgative
Read Current Transient Characteristic in MOS Structure
Yu-De Tan and Jenn-Gwo Hwu*
Graduate Institute of Electronics Engineering andp&tment of Electrica
Engineering, National Taiwan University, Taiwan

This work introduces a simple MOSCAP device wutkrathin
gate oxide could have 100pA read current windowey df.5V/-1.5V
stress, if the thickness of the gate metal layes meauced to abol

17nm. The device’s characteristics of |-t measurgnohuration tes
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and retention test were discussed.

11:15~11:30

#1145 Effect of HIQ Gate Dielectrics on WSgTransistors
Chih-Pin Lirt, Pang-Shiuan Litj Chao-Yuan CharlgShih-Chieh WAjLain-Jong
Li%, and Tuo-Hung Hau

'Department of Electronics Engineering and InstitafeElectronics, National

Chiao Tung University, Taiwafinstitute of Atomic and Molecular Science
Academia Sinica, Taiwan

We investigate various H{(gate dielectrics, aiming to fabrica
high-performance WSdransistors. High surface roughness of K
deposited using atomic layer deposition (ALD) aOZ50n WSe
causes high gate leakage current of the transByocontrast, using
a lower deposition temperature at X50can reduce the surfa
roughness. Although the gate leakage current canetieced by
inserting an additional SiOlayer between Hf@ and WSe the
degraded electrical characteristics have to bé&duaimproved.

Ce

11:30~11:45

#1153 The comparison of B@&ri4TiO3 Sensing Membraneg
applied in Electrolyte-Insulator-Semiconductor Structure after

Rapid Thermal Annealing in O, and N, ambient
Shan Wei Chang, Chyuan Haur Kao, Che Wei ChangnGhuLin, Chia Lun
Chang, Yu Xuan Huang, Yen Lin Su
Department of Electronic Engineering, Chang Gung/ésity, Taiwan

In the paper, the EIS structure with high-k BSTE@nsing film
has more responsive to*Helative to Na and K. The BSTQ
sensing membrane annealed with & 600C shows a highe
sensitivity of 54.7 mV/pH, higher linearity, lowagsteresis voltag
of 5.81 mV and lower drift rate of 0.67 mV/hr thane other|
conditions.

D

11:45~12:00

#1158 Geometry-dependent phases and electrical preqies in
nickel silicide nanowires
Ching-Chi Wang Yi-Yeh Hsial Inn-Hao Cheh Tom George and Pei-Wen L
!Department of Electrical Engineering, National @ahtUniversity, Taiwan
“Private Consultant, La Canada, USA

We reported that the crystalline morphology, ghasmation, anc
electrical resistivity of the NBi, NW have strong dependences
precisely-defined widths of the as-formed Si NWdbefsilicidation.
A volume-accommodation mechanism is proposed tdaexpghe
observed width-dependence of 8l phases and electric

on

al

resisitivity in NWs.
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Session 19: FET Il (November 21)

Room D
Chair: Prof. Bing-Yue Tsui, Department of Electms1Engineering, National Chiao
Tung University, Taiwan

10:30~11:00 | (Invited) A New Quasi-3D Compact Threshold VoltageModel
for Pi-Gate (IIG) MOSFETs with the Interface Trapped Charges
Te-Kuang ChiangTsung-Ying Tsou, and Yi-Hung Chou

Dept. of Electrical Engineering of National Univigysof Kaohsiung, Taiwan

With the effects of equivalent oxide charges on tla¢-band
voltage, a new quasi-3D compact threshold voltagedeh is
presented for the pi-gatélG) MOSFETs with the interface trapped
charges based on the quasi-3D scaling equationatt@iunts for
equivalent number of gates (ENG) and virtual baekeg(VBG)
effects induced by the normalized gate extensigntbdéNGED) in
the buried oxide. The model reveals that a thire gatide can
effectively reduce the threshold voltage degradatiaused by th
trapped charges. Opposite to the thin gate oxidéjck silicon is
required to alleviate the threshold voltage shifsulited from the
negative trapped charges. For the short- chanmeiioar, the device
with negative/positive trapped charges can decfieasease the
threshold voltage roll-off caused by the short-ctedn effects
(SCEs). Due to its computational efficiency andarformula, the
model can be easily used to explore the threshelavior for the
charges trappinBlG MOSFETSs.

D

11:00~11:15 | #1116 A Sub-15nm FD GAA NWFET Device Manufacturing
with Conventional PD-SOI Wafer by Advanced Non-plamr
Device Platform Technology
Yi-Ju Chen, Yun-Fang Hou, Chia-Yi Lin, Chang-Hsikim, Kai-Shin Li,
Min-Cheng Chen, Jia-Min Shieh, and Wen-Kuan Yeh
National Nano Device Laboratories (NDL), Nationalppied Research
Laboratories, Taiwan

In this study, a Sub-15 nm FD (fully-depleted)t&all around
(GAA) NWFET was successfully developed on 70nm RD-S
(Partially Depleted) Wafer. The process is moreblstaand
convenient than it for bulk FInFET. The GAA NW Fipé&rformance
can boost more than 30 % than bulk FInFET devidee device’s
yield can be further improved to 90%. This fabii@atmethod car
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be applied on non-planar CMOS device platform fataming bettel
performance.

11:15~11:30

#1165 A Generic Quadruple and Cylindrical-Gate MOSET
Model via Scale Length
Kuan-Chou Lin, Wei-Wen Dinfj Meng-Hsueh Chiarlgand Shiou-Ying Chefg
'MS Degree Program on Nano-Integrated-Circuit Ergjiimg, Department of
Electrical Engineering, National Cheng Kung UnivigrsTaiwan ?Department of
Electronic Engineering, National llan UniversitgiWwan

In this paper, we develop a compact SPICE model
guadruple-gate (QG) MOSFETSs using Verilog-A. Fundatal I-V
characteristics of QG MOSFETs are physically andayelytically
calculated. Since this model is based on scalethengis highly
scalable and is universal to the cylindrical gatacsure as well. Ir
addition, as the Verilog-A modeling is flexible ammbrtable for
different circuit simulators, the modeling schemevides a useful|
tool for circuit designers.

11:30~11:45

#1173 Performance and Reliability Investigation ofGe-Based
PMOSFETs by Utilizing Integrated Strained Effects ¢ GeSn
Alloy and CESL
Chang-Chun Lee, and Sen-Wen Cheng
Department of Mechanical Engineering, Chung Yuarisfihn University, Taiwan
Mobility gain estimation for germanium based @chel
metal-oxide-semiconductor field-field-transistors PMOSFET)
having the layout character of extended width isspnted in this
investigation. To address stress impact inducecdh frogh lattice
mismatch of germanium-tin (GeSn) alloy embeddedrcsgdrain
(S/D) regions on narrow device channel, severateotmations of
tin (Sn) in GeSn alloy integrated with a compressientact etchin
stop layer (CESL) is logically analyzed. The sintethresults point
out that the stress magnitude and mobility gaifuerfced by GeS
stressor depends on Sn concentration. By contrasperformance
of proposed PMOSFET is strongly dominated by extendgidth as
CESL covered in a whole layout extent of semicotamtudevices is
applied. For the proposed PMOSFET device, a mglghin up to ~
160 % is achieved as a 100 nm extended width iged to use ir
the device having a 100 nm channel width. The foiregy behavion
is believed that the concave-type of gate defoiwnainduced by
CESL occurs evidently.
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11:45~12:00

#1313 High-Mobility Graphene Field Effect Transistas with P
and N-Doped Channels Utilizing Mixed-Solvent Doping
Technique
Shang-Yi Lit, Kuo-You Huany Tsung-Chin Chén Chao-Chen ChartgPo-Han
Chand, Chih-I Wit?+
'Graduate Institute of Photonics and Optoelectromizgional Taiwan University
Taiwan “Department of Electrical and Engineering, Natiofaiwan University,
Taiwan

We demonstrate graphene field effect transistord~ET3)
transferred via polymer-free method on Octadecyitarosilane

(ODTS)-coated Si@ substrates. These GFETs all show better

performance as compared to those on bare SiOstrates. The be

GFET on ODTS-coated SjOsubstrate exhibits extremely high
mobility of 11000 crf¥V's at room temperature, which is much

higher than the devices in prior researches. Furtbes, the
mixed-solvent doped graphene is adopted as chaohplsr n-type
GFETs as well, and the doping effect is considgrafiective.

St

Session 20: Nonvolatile Memory Il (November 21)

Chair: Prof. Tuo-Hung Howpepartment of Electronics Engineering and Institfte

Room E

Electronics, National Chiao-Tung University, Taiwan

10:30~11:00

(Invited) Overview of Emerging Non-Volatile Memories
ChiaHua Ho
Winbond Electronics Corporation, Taiwan

Being various applications on storage class mem&gM),
several emerging memories were announced few yagoswith
functionality between or beyond current NAND Flasemory and
DRAM/SRAM. Those memories include STT-MRAM, PRAMd,
RRAM. Reliability and speed wise, STT-MRAM has putal to
replace DRAM, or even L2/L3 catch memory, or emlsetichemory
applications. But its cost is relatively higher rihahe others
Die-cost wise, 2D RRAM can offer potential for cestective
EEPROM, low-density NOR Flash memory, or even erdbd(
memory applications with faster speed. With breadkifgh of 3D
RRAM selector, it can furthermore offer potentiat Eompeting 3D

NAND ultra high density. Those technologies arddweld to mass

production in near term future.
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11:00~11:15 | #1258 Crossbar Array of TaQ/TiO, Bilayer RRAM
Wei-Li Lai, Chun-Tse Chou, Chung-Wei Hsu, Tzu-Riig Boris Hudec, and
Tuo-Hung Hou
Department of Electronics Engineering and Institofe Electronics, National
Chiao-Tung University, Taiwan

We developed Ta@riO, bilayer RRAM array in a 6x6 crossbar
layout with desiring features, including: (1) higélf-rectifying ratio
up to 10 for sneak current suppression, (2) stable bipolar
resistive-switching (BRS) characteristics withoute t need for
electro-forming and current compliance, (3) datangon time ovel
10" s, (4) high working cell yield up to 70% in 6x6 ssbar array|
and (5) robust write disturb immunity. Finally, aegdiction of 200
Gb array size can be achieved using All-LPU redeése.

11:15~11:30 | #1276 Effects of Stacked Charge Storage Layers ora@olinium
Oxide Nanocrystal Nonvolatile Memory
Yi-Pei Chiang, Kai-Ping Chang, Chih-Ting Lin, Chéfig Chang, Jer-Chyji

Wang*, and Chao-Sung Lai
Department of Electronic Engineering, Chang Gung/éisity, Taiwan

The characteristics of stacked gadolinium oxidenacrystal
(GdOs-NC) memories have been investigated. As theGzd
thickness increases, the memory window and retemi@perties
are significantly improved. Though the £&3-NC memory with
stacked charge storage layers can exhibit highegramming
efficiency, the data retention property is degradsdng to the
redistribution of charges stored in stackegd@eNCs.

11:30~11:45 | #1317 Annealing Effect in ZrGQ/HfO, Bilayer Transparent
RRAM Device
Umesh Chand, Hsiang-Yu Chang, Chun-Yang HuangTaadng-Yuen Tseng*
Department of Electronics Engineering and Institofe Electronics, National
Chiao Tung University, Taiwan.
Fully transparent and stable resistive switchthgracteristics in
RRAM devices consisting of ITO/ZHHTO,/ITO architecture arg
investigated. The average transmittance of theeptedevices is
larger than 80% in the wavelength of visible ligagion from 400
to 800 nm. In memory properties, the device with°ZDannealing

U

process reveals a non-forming process and narrueuation in
both high resistance state and low resistance ¢izie the one

without annealing. Moreover, a high endurance ofertban 100
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cycles with the resistance ratios of HRS/LRS abblittimes is
achieved in this annealing device. Therefore, [the
ITO/ZrO,/HfO,/ITO device is a good candidate for the transparent
RRAM application.

11:45~12:00 | #1319 Thickness Dependent Nonlinear Resistive Swhiog
Behavior in ZrO,/HfO, Double Layer Device
Umesh Chand, Chun-Yang Huang, and Tseung-Yuen*Tseng

Department of Electronics Engineering and Institofe Electronics, Nation
Chiao Tung University, Taiwan.

In this study, the Zre@HfO, double layer RRAM devices wit
cross bar structure is fabricated. The ZHPO, double layer devic
shows the nonlinear resistive switching properti€esides
compared to thinner thickness of Hffdm, the thicker HfQ shows
higher nonlinear factor. Therefore, the high nogdinfactor of 24 i
achieved in the present device. Finally, accordmthe experimen
result, the nonlinear resistive switching property strongly
dependent on the thickness of the Kffdm in the ZrQy/HfO,
double layer RRAM device.
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Poster Session

Poster Session 1 (Nov. 20 13:00-15:00)
Room Poster & Exhibition (1F)
Chair: Prof., Min-Hung Lee, Institue of Electro-Qyatl Science and Technology,
National Taiwan Normal University, Taiwan

#1074 Emission Properties of Mg-In co-doped GaN Matials
Yueh-Chien LéeSheng-Yao H#, and Bo-Jhih Cheh

'Department of Electronic Engineering, Tungnan Ursitg, Taiwan “Department of Digital

Technology Design, Tungfang Design Institute, TaiwBepartment of Electrical Engineering,

National Taiwan Ocean University, Taiwan

Emission properties of the Mg-In co-doped GaNenals grown by MOCVD on

the ALO; substrate have been studied by the method of Xdifisaction and

photoluminescence measurements. It is confirmed &D that there is hexagonal

structure in the Mg-In contents of GaN alloys. Rartmore, one emission channe

around 2.8 eV has been observed arising from thdora alloys to suggest that
better emission properties for lower In concentratin the Mg-In co-doped GaN

samples.

#1075 Dielectric Characteristics of MggNio0sTiO3 Ceramics at Microwave
Frequencies
Chun-Hsu ShénChung-Long Pah Shih-Hung Lif, Sheng-Kai Huany

'Department of Mechanical and Energy Engineeringtiodal Chiayi University, Taiwar]

“Department of Electrical Engineering, 1-Shou Unsigr ,Taiwan *Department of Biomedical

Engineering, Hung Kuang University, Taiwan
The microwave dielectric properties and the natmactures of ilmenite titanate
MNT ceramics prepared by the conventional soliestaoute have bee
investigated. With partial replacement of ¥4y Ni**, the MNT ceramics could b
sintered at 1350°C and the microwave dielectricpproes were found to b
strongly correlated with sintering temperature. The values saturated
16.96-17.35. The &f values of 110,000-192,000 (GHz) can be obtainednwhe
sintering temperatures are in the range of 1300f@3IC. Ther; value was no
sensitive to the sintering temperature.
#1081 Low-fire Processing of (1-X)(MgosC00.059)TiO3 - X CageiNdo.78/3T103
Microwave Dielectric Ceramics
Chun-Hsu ShénChung-Long Pah Shih-Hung Lif, Sheng-Kai Huany
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'Department of Mechanical and Energy Engineeringtiodal Chiayi University, Taiwar
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“Department of Electrical Engineering, I-Shou Unsigr, Taiwan *Department of Biomedical

Engineering, Hung Kuang University, Taiwan

The effects of 3Z2B addition on the microwavelaetiric properties and the

microstructures of (1-X)(MgsCy o5 TiO3- XCa giINdo.7g3T103 ceramics prepare
with conventional solid- state route have been stigated. Doping with 3Z2B ¢

effectively promote the densification and the micawe dielectric properties (¢
(1-X)(MQo.osC 05 TiO3- XCaeiNdy 7831103 ceramics. It was found that (
X)(MQ0.95C 0005 TIO3-XCa 61N do 78/3T1O3 ceramics can be sintered at 1150°C du
the liquid phase effect of 3Z2B additions obserbbagdSEM. TheQxf value of (1-
X)(MQ0.95C .05 TIO3-XCa 61N do 78/3T103 ceramics decreased with increasing 3Z
content. At 1150°C, 0.9(Mg@sC0,9TiO5-0.1 Cg 4 Nd, 55105 ceramics with
1.0wt% 3Z2B addition possesses;aalue of 22.6, a & f value of 49,000 (GHz
and ars value of -10.7 ppm/°C.
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#1076 Origin of Hysteresis in Current-Voltage Charateristics of Film Profile
Engineered Indium-Tin-Oxide Thin Film Transistors
Yu-An Huang Horng-Chih Lirt% and Tiao Yuan Huarlg
'Department of Electronics Engineering and Instinft&lectronics, National Chiao Tung Universit
Taiwan®National Nano Device Labs, Taiwan

In this study, a counterclockwise hysteresis phamnon observed in the I-
measurements of an indium-tin-oxide (ITO) thin fitnansistor (TFT) is reporte
and analyzed. The TFT is fabricated by film progiegineering (FPE) featuring
highly concave channel. The trapping/de-trappingcesses via traps located n
the grain boundaries of the poly-crystalline ITCachel film is considered as tf
origin of the hysteresis occurrence. The proceatss result in anomalously hig
field-effect mobility due to the excess trapped#ltens in the channel.
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#1086 FTIR spectroscopy analyses on homo-epitaxy 451€C structures
Deng Xié, Yi Ting Hé, Zhi Ren Qitr*, Devki N Talwa¥, Ting Mef, Chin-Che Ti® and Zhe Chuar]
Fend

! aboratory of Nanophotonic Functional Materials @eVices, Institute of Optoelectronic Mater
and Technology, South China Normal University, @hiState Key Laboratory of Optoelectron
Materials and Technologies and School of PhysicsEmgineering, Sun Yat-Sen University, Chi
3Department of Physics, Indiana University of Peiveyia, USA“The Key Laboratory of Spac
Applied Physics and Chemistry, Ministry of Educatiand Shaanxi Key Laboratory of Optig
Information Technology, School of Science, Northisas Polytechnical University, Chin
Department of Physics, 206 Allison Laboratory, Aubtwniversity, USA®Department of Physics
University of Malaya, Malaysidlnstitute of Photonics and Optoelectronics and Bepent of
Electrical Engineering, National Taiwan Universifygiwan

In this work, we focus on the Si:C ratio deperidi@m thickness of 4H-SiC
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homo-epilayers by fitting a series of Fourier tfan® infrared reflectance (FTIR
spectrum using a parameterized model. Raman spedualso presented fg
comparison for the positions and intensities ofiaghtphonon modes. ALO)
phonon modes derived from these two methods arestlidentical, while ETO)
phonon mode shows a 40 ¢mshift. Generally, layer thickness increase with
increasing of Si:C ratio.

the

#1087 Device Characteristics of p-Channel InGaSb/Sb HFET with
Refractory Iridium Schottky Gate Metal

Wen-Yu Lif Li-Yi Pend, Kai-Di Mai*, Hao-Yu Wany Hsien-Chin Chily W. J. Hsueh Yue-Ming
Hsir?, and Jen-Inn Chi

'Dept. of Electronics Engineering, Chang Gung Ursitgr Taiwan?Dept. of Electrical Engineering,

National Central University, Taiwan

In the work, a novel approach in fabricating hmgrformance of InGaSb/AlS
high hole mobility transistors using iridium (Irpg technology was proposed §
investigated. The Ir-gate exhibited a superior metark function which wasg
beneficial for increasing Schottky barrier heightbB) of InGaSb/AISb
heterostructure from 0.45 to 0.48 eV. The Ir-ga€&dSb/AISb HFET exhibited

maximum drain current of 32 mA/mm, and a peak tanductance of 34 mS/mm.

In contrast, the Ti-gate InGaSb/AISb HFET a maximdnain current of 16
mA/mm, and a peak transconductance of 26 mS/mmectsely. It was suggeste
that Ir interface presented a high potential fghhpower transistor applications.

#1089 Capacitance- and Current-Voltage characterigts of
SiO,/AIN/AIGaN/GaN Structure
Chia-Wei Hsu, Chen-Ting Chiang and Y. M Hsin
Department of Electrical Engineering, National CahtUniversity, Taiwan

Rapid thermal oxidation of AIN and Metal Insulat&emiconductor(MIS
structure have been employed to reduce the gakadeacurrent in AlGaN/Gal
high electron mobility transistors. Current voltage- V) and capacitance Voltag
(C = V) characteristics of Schottky barrier and Mi®des were fabricated ar
compared. Reduction in gate leakage current by dixaer in reverse bias arn
forward bias is achieved upon oxidation and Mifdtire.

#1099 Fabrication and Characterization of Ins3Gag47As Tunnel Field Effect
Transistors
Liang-Shuan Peng, Kai-Po Kao, Kuan-Wei Lee, YuegNHrin, Chao-Min Chang, and Jen-Inn Ch
Department of Electrical Engineering, National CahtUniversity, Taiwan

In this work, IRs5:Ga 47AS (Berr = 0.74 eV) homojunction tunnel field effe
transistors (TFETS) were fabricated and demonstratechemical treatment befo
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insulator deposition was used to improve devicdéoperance in drive currentd)),
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on/off current ratio @/lo) and subthreshold swing (S.S.). AngdGa 47AS
homojunction TFET with chemical treatment demonega58% increase iyl
along with the d/loi of 1.5 x 1d and S.S. of 240 mV/dec.

#1100The leakage current mechanism and effect o,®@3; doped with Zr high-k
gate dielectrics
K. C. Lin*, C. H. Chod, P. C. Juai and C. H. Lid

'Dept. of Electronic Engineering, Ming-Chuan Univgrs Taiwan “Dept. of Mechatronig

Technology, National Taiwan Normal University, Tam’Department of Materials Engineering,

Ming Chi Institute of Technology, Taiwan

In this study, the O3 doped with Zr was fabricated to form these twoeddéht
stack structures, Al/ZrN/XOs+Zr/Y,0O3/p-Si (Zr in  upper layer) an
Al/ZrN/Y 204/Y ,03+Zr/p-Si (Zr in lower layer) at the rapid thermalnealing (RTA)

o

temperature range of 550, 700, and 850 °C. Theeati®t constants are 11.3 and

6.34, the equivalent oxide thickness (EOT) are 24@ 4.3, Schottky barrier heig

are 8.81 and 8.82, trap energy level are 0.43- &#60.49-0.52 for Zr in upper and
lower layer, respectively. Schottky emission (St&)Yound in the region of loy
electric fields (<1.2 MV/cm) and medium temperasu(@00-375 K). Poole-Frenkg
emission (P-F) is found in region of medium elecfields (1.2-2.0 MV/cm) an(

medium temperatures (300-400 K).
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#1103  Oxide-Passivated  AlGaN/GaN  Schottky-Barrier  lraviolet
Photodetector by HO, Oxidation Technique

Han-Yin Lid, Yi-Hsuan Wanfy Wei-Chou Hsu*?, Bo-Yi Chod, En-Ping Yad Ching-Sung Lée
Jia-Heng Wanlj Cheng-Hsuan Lj Shen-Hui Honly and Yi-Ying L}

Ynstisute of Microelectronics, Department of Elemtt Engineering, National Cheng Kung

University, Taiwan Advanced Optoelectronics Technology Center, Natio@heng Kung

University, TaiwarfDepartment of Electronic Engineering, Feng-Chiavérsity, Taiwan

This work demonstrates and investigates AlGaN/Gidtkaviolet photodetector

(UV-PD) with a simple passivation process. The bgen peroxide (kD)
oxidation technique is adopted to complete theipassn. The results of chemic
analysis suggest that the Al and Ga dangling boadst with the oxygen atom
The photo responsivity and the UV to visible reattratio of the PD with bD;

passivation process are enhanced to 8. xAMW and 2.3x18 when the PD is
biased at -10 V. The noise equivalent power andlétectivity are determined to be

1.63x10° W and 1.33x 1HcmHZW™. The simple passivation technique impro
the AlGaN/GaN UV PD performances effectively.
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#1108 InAlAs/InGaAs MOS-MHEMTs with Different
Tensile/Compressive-Strained Channel Structures
H.S. Huang J. C. Yeh T. T. W4, S. F. Cheh Y. C. Yany B. C. Chian§ H. Y. Lid, B. Y. Chof
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W. C. Hsg, and C. S. Lee
'Department of Electronic Engineering, Feng Chiavgrsity, Taiwarfinstitute of Microelectronics

Department of Electrical Engineering, National Cipé&tung University, Taiwan

This work provides comparative studies for INAASSBAS/INAIAS metamorphic
high electron mobility transistors (MHEMTSs) with nt&le/compressive-strained

channel structures. The devices with metal-oxiggrisonductor-gate (MOS-gat
or conventional Schottky- gate structures have b&sen investigated. The impa
ionization-induced kink effects are effectively iesed by the devise

MOS-MHEMT with tensile-strained channel. Signifitamprovements have been

achieved in current drive, voltage gain, linearggd power performances.
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#1120 Using a two-step etching under the patterned-electrodes to improve
current spreading in vertical-structured GaN-basedlight-emitting diodes
Tseng-Hsing Lih Shui-Jinn Want, Yung-Chun Tt Chine-Hsiung Hung Che-An Lif, Yung-
Cheng Lirt and Zong-Sian Ydu

Ynstitute of Microelectronics, Department of Elézat Engineering, National Cheng Kung

University, TaiwarfAdvanced Optoelectronic Technology Center, Natigaéng Kung University
Taiwan

An efficient current spreading design using astuitively coupled plasma (ICH
2-step mesa etching on n- GaN surface under pattenrelectrodes to improy
current distribution and light output power of highower vertical-structure

d
GaN-based light-emitting diodes (VLEDs) is proposadd investigated. The

feasibility of the proposed scheme was verifiedesxpentally. As compared wit
conventional VLED with a chip size of 1x1 rnthe proposed VLEDs with etchir
depth of 100, 200, and 300 nm shows a typical asgan light output power (Lo
by 19.8%, 58.2%, and 49.7% at 350 mA, respectively.
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#1121 Thermally-assisted UV-treated Low-k Si@Ny Films using Air and Argon

Gases

Yi Chang Chen and Jihperng Leu

Department of Materials Science and EngineeringioNal Chiao Tung University, Taiwan
Silicon carbonitride/porogen hybrid films are paeed by plasma enhan

chemical vapor deposition (PECVD) usi

methyl-aza-2,2,4-trimethylsilacyclopentane (MTSCP) as matrix and

2,5-norbornadiene (NBD) as porogen. Due to concemthermal budget and film

properties, thermally assisted UV treated is preteover the traditional therm

anneal required long cure time in removing poroderthis study, we investigates

the effect of air and argon on the thermally-assisiV treatment of hybrid films i
the removal of porogen and the matrix film.
Porogen in the as-deposited SiCxNy/porogen fibas be successfully removg

ce
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using thermally-assisted UV treatment in a shomtation of time compared tt
conventional annealing required long time. Furtheen UV curing under argo
environment eliminates the formation of NH- and Obbndings, which ar
detrimental to dielectric constant.

D

#1127 Optimizing the Transconductance in AlGaN/GaNDouble-Channel

HEMTs

Jia-Yi Lin and Yang-Hua Chang

Graduate School of Electronic and Optoelectronigif@ering, National Yunlin University of

Science and Technology, Taiwan
Depletion mode AlGaN/GaN double-channel HEMTs evedesigned angd

optimized for a flattened transconductance vg,g Curve. Design parameters

included Al mole fraction and thickness in the upped lower AlGaN films, ang

the thickness of GaN film. The optimized designessential for higher devige

linearity.
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#1135 High Current Gain Amorphous 1IGZO Metal-Base Tansistors with
Au/Ti Metal-Base Stacks

Chien-Hsiung Hunl Wei-Chih Lid, Shui-Jinn Wantf, Chien-Hung WY Hau-Yuan Huang
Yen-Han Cheh Chieh Lirt, Yung-Chun Tuand Tseng-Hsing Lin

Ynstitute of Microelectronics, Department of Elécat Engineering, National Cheng Kung
University, Taiwan?Advanced Optoelectronic Technology Center, Nati@f@ng Kung University
Taiwan,’Department of Electronics Engineering, Chung Huavéhsity, Taiwan.

Amorphous indium gallium zinc oxide (a- IGZO) rakebase transistors (MBT$)
with a thin dual metal base is reported by verycaitegrating two 1IGZO Schottky
diodes (collector: Ti/IGZO and emitter: Au/HfSIO/A®). High common-base and
high common-emitter current gainst @nd 3) of 0.999 and 2420 obtained are
attributed to the achievement of symmetrical emtad collector Schottky barriers
and the thermionic-field emission (T-F emission)milwant tunnel-able 1GZO
Schottky junction.

#1137 Opto-electrical properties of InGaN-based ligt emitting diodes using
different buffer layer

Bing Xu4? Hai Tao Dat, Xiao Wei Sul®, Chiang Pin Chef Yih Shiuan Gao Chia Hsin Chef) Bo
Yu Dond, Bing Liang Gu8, and Ray Ming Lih

Tianjin Key Laboratory of Low Dimensional Materig®hysics and Preparing Technology, School
of Science, Tianjin University, Chin&Graduate Institute of Electronic Engineering andeddr,
Technology Research Center, Chang Gung Univershigiwan Centre of Excellence for
Semiconductor Lighting and Displays, School of Hieal and Electronic Engineering, Nanyang

Technological University, SingapofBVD Produce Division, North Microelectronics, China

InGaN-based light emitting diodes grown on défr buffer layer werg

3%
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investigated. The crystal quality and opto-elealricharacteristics were improved
using physical vapor deposition (PVD). (0 0 2) &hd 2) X-ray rocking curve of
GaN layer are improved from 360 to 194.4 arcsee f@verse leakage current |of
the LED is about one order lower than the otherpdasn Moreover, the 350 mA
output power of LEDs also improved by 16.3% comg@avéth the other twg
samples.

#1150 Carrier Mobility Measurement in Thin-Filmed Organic Semiconductors
with Assistance of Numerical Analysis
You-Jen Lin, San-Yu Ting, Li-Yin Chen*
Department of Photonics, National Sun Yat-sen Usityg Taiwan

In this work, we propose a novel method to ewvaluearrier mobility in
thin-filmed organic semiconductors. We constructuanerical analysis to simulate
the photocurrent in organic film under the conditioof time-of-flight
measurement.With the assistance of the numericalysis, carrier mobility in
thin-filmed organic semiconductors, which cannotvil-resolved in conventio
time-of-flight measurement, can be successfullyrastéd. This method can
potentially make the film thickness in the measwsimsimilar to it in rea
optoelectrical device and efficiently reduce theguieed material amount i
time-of-flight measurement as well.

-
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#1159 Passivated AlGaN/GaN High-Electron Mobility Tansistors
Yu-Shyan Lin, Shin-Fu Lin, Chi-Che Lu, and Wei-&am
Department of Materials Science and EngineeringioNal Dong Hwa University, Taiwan
AlGaN/GaN high-electron mobility transistors (HEB) that are grown on
silicon. Thin films of HfQ and TiQ are usewd to passivate AlIGaN/GaN HEMTs.
Passivated HEMTs exhibit better device performamgeassivated HEMTs. TiC
passivation improves devices, with better dc, siraid large-signal performance
than can be achieved by HfPassivation. The Ti@passivated HEMT has potential
use in high-frequency and high-power applications.

#1160 InP/InGaAs Double Heterojunction Bipolar Trarsistors
Y. S. Lin, Y. J. Jog and W. C. Hsu

'Department of Materials Science and Engineeringtioial Dong Hwa University, Taiwa

=)

“Department of Electrical Engineering, National Gié&ung University, Taiwan

This study has presented data that describeidiseabd temperature-dependences
of the double heterojunction bipolar transistordHBTs). Current gain exhibits |a
strong dependence on temperature at low collectoet, but remains essentially
constant at high collector current throughout timire temperature range. The
extended large signal model is applied to explaéig- dependent offset voltage of
the DHBTSs, with good agreement found between tlelte of the model and the
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experimental measurements.

#1163 Improvement of Microwave Dielectric Material
(Mg 1-xC0x)2(Ti0.955M0.05)O4 and Application for Wireless Communication
Bing-Jing Li, Sih-Yin Wang , and Yi-Hong Liao

Department of Electrical Engineering, National Gh&ung University , Taiwan

The microwave dielectric properties and the nstmectures of (M@xCoy)2

(Tip.955M.0504 (X = 0.01~0.09) by the conventional solid-stateteonere prepared.

A fine combination of microwave dielectric propesi§~14.7, xf ~ 330,000 at
12.08 GHz, 17~48.18 ppm/°C) was achieved for (MgCay.05)2(Tio.955M.0504
ceramics sintered at 1350 °C for 4 h. In order thust their negativert;,
Ca gSIp2Ti0O3, Cay.gSmy.4/3T103, Ca s1Ndo g/3TI103 which have positiva; had been
add.

#1164 Abnormal Oscillation of the Switching Charactristics of AlGaN/GaN
MISFETs
Ching-Chuan Shiue and Jen-In Chyi
Department of Electrical Engineering, National CahtUniversity, Taiwan

This study used stress-recovery mode and stepsstecovery mode to evalug
the switching characteristics of AlIGaN/GaN HEMTsdato understand the tru
performance of the device in power electronic systerom curve tracer, voltag
oscillation was observed in both stress-recoverydenand step-stress-recove
mode. The oscillation might be due to the surged iGduiced by the accelerats
electrons in the channel. It was found that thisq@menon could be suppressed
adjusting the parasitic Rg, Cgs, and Cgd of thecdsv
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#1166 Effect of different cathode buffer layers fororganic solar cells based of
boron subphthalocyanine chloride and G,
Jhong-Ciao K& Yeong-Her WarlgKan-Lin Chef, and Chien-Jung Huarig
Ynstitute of Microelectronics, Department of Elécat Engineering, National Cheng-Kur
University, Taiwan?Department of Electronic Engineering, Fortunetitnge of Technology,
Taiwan®Department of Applied Physics, National Universifyjkaohsiung, Taiwan
The effect of organic solar cells (OSCs) usirftedent cathode buffer layers we
investigated. The efficiency of device employinghoeuproine (BCP) as a catho
buffer layer has a better efficiency than that e¥ides using other materials. Frg
the external quantum efficiency measurement, itlseen that the percentage
light converted into electron in device using BGhhigher than that of device usi
other materials from 300 to 700 nm. The resulttisbated to the lower serig
resistance of device using BCP as a cathode blaffer, leading to the higher shq
circuit current density and higher efficiency.
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#1172 Enhancement Mode AlGaN/GaN Metal-Oxide-Semiocductor High
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Electron Mobility Transistors Using Self-Aligned Gae-Recessed Process
Jian-Xuan X4 Chien-Hua Yt Po-Wen SZeChang-Luen WAjand Yeong-Her Want
YInstitute of Microelectronics, Department of Elémat Engineering, Advanced Optoelectromic
Technology Center, National Cheng-Kung Universitfaiwan “Department of Electrical
Engineering, Kao Yuan University of Technology, Wan*Transcom Inc., Taiwan
Enhancement mode AlGaN/GaN MOSHEMT using seljradd gate-recessed
process is demonstrated. A simple and low-costidighase deposition (LPD)
method was utilized to deposit Ti@hin films as the gate dielectric on gate recessed
AlGaN/GaN structure. The fabricated device withageglength of im exhibits a
maximum drain current density of 412 mA/mm withransconductance of 159
mS/mm. The J/l4 ratio can reach higher than®1énd leakage current density|is

two-order magnitude lower than that of the convardl HEMT.

#1175 Non-Sulfurized CZTS(CuZnSnS,) Solar Cell by Non-Vacuum Chemical
Bath Stacking Deposition Method
Shih-Mao Lif, Ting-Jen Hsueh, Chih-Hung Lin, Chih-Shih Chehand Siou-Yi Lih
YInstitute of Microelectronics, National Cheng Kukmiversity, Taiwan?National Nano Device
Laboratories, TainafDepartment of Electronic Engineering, National Yorlniversity of Science
and Technology, Taiwan
In recent years, the high-efficiency £aSng (CZTS) solar cell, which was
developed by IBM, Solar Frontier and TOK, have aatted great attention. The
highest efficiency of the CZTS solar cell is arouri6%. In this study, the CZT|S
solar cell was fabricated by Chemical Bath depaosijtiwhich is method withou
sulfurization treatment and non-toxic process arpplieation on solar cell
technology.
This paper will take it as a target, using of i@l bath deposition(CBD) then
developing no sulfurization treatment and optimizetar cells. We compare this
study with the methods of IBM, we can find that thigh efficiency of CZTS soI;]r
cells can be less toxic and less harm to the hubwaly by using the hydrazine
solution-based process. At the same time, we d¢huprsiduce the large-area of the
modular and the processes is able to be producddwar temperature. When
compared to other vacuum processes, the Chemitlal degposition method can
significantly reduce the cost of devices, and i carry out the no sulfurization
processes then regulation of the thickness and. tiimally, using the traditional
chemical bath deposition method to make the Cd®uffer layer and and then
complete the after of solar cell devices.
In this study, the highest conversion efficiengy2.44 % and the open voltage
(Voo) is reached 0.26 V and the short current dendity {s reached 24.14 mA/cdm
and fill factor(F.F.) is 39 %.
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#1186 Electrical Characteristics of MOS-HEMT with in-situ SiN Deposition
Yung-Yu Cheh Sin-Hong Ldi, and Hsien-Chin Chiu

'Department of Electronic Engineering, Lunghwa Ursity of Science and Technology, Taiwan

“Department of Electronic Engineering, Chang Gungyéhsity, Taiwan

The electrical characteristic of AlGaN/GaN maialde-semiconductor

high-electron-mobility-transistor (MOS-HEMT) witm-situ silicon nitride (SiN
thin film deposition is investigated. Various SiN-situ deposition condition ma
change gate capacitance and defect concentrahdmshafts threshold voltage (Y

and on/off current ratio. Experimental results dieandicated in-situ two-step

deposition will increase defect concentration witBIN thin film, while in-situ high
pressure deposition will exhibit suitablg, ¥nd the highest on/off current ratio.

#1187 Interfacial Electrical Properties of HfQ/AlI,O3/GaSb MOS Capacitors

Prepared by Atomic Layer Deposition

Cheng-Yu ChénHsien-Ming Hsli Chao-Min Chany Wei-Jen HsuéhJen-Inn Chyi?3*

'Department of Electrical Engineering, National @ahtUniversity, Taiwan’Optical Scienceg

Center, National Central University, Taiwadational Applied Research Laboratories, Taiwan
In-situhydrogen plasma treatment is proposed to cleasutface of p-type GaS

prior to HfQ,/Al O3 high-« dielectrics deposition. The MOSCAPSs prepared Iy

method show capacitance modulation of 36 % andemssis shift of 100 mV.

Interface trap density near valence and mid- gapxis0 eV'cm? and 6x16"
eV'lcm?, respectively. The good electrical performancehntge attributed to th
elimination of Sb-based oxides and the formationGai-oxide, which serves f
passivate defects at the semiconductor surface.

#1193 A Time Delay of Hot-Electron Induced Impact dnization in AlIGaN/GaN
HEMTs

[1°)
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Xinhua Wang, Sen Huang, Lei Pang, Yingkui ZhengWée Xiaojuan Chen, Weijun Luo, Guoguo

Liu, Tingting Yuan, and Xinyu Liu
Key Laboratory of Microelectronics Device & Intetgd Technology Institute of Microelectronig

Chinese Academy of Sciences, China

The current stability of AlIGaN/GaN HEMTs in Clagd3 and Class B bias

conditions is intensively investigated through sient and temperature-dependent

I-V characterizations. It is observed that hot-gtat induced impact ionization wi
be altered by the trapping/de-trapping processudiase/buffer traps with a tim
delay. An adequate supply of hot electrons is mreguto fill empty trap states J
screen its effect on impact ionization, while thegptcharging process will enhang
the impact ionization.

#1196 AlGaN/GaN MOS-HEMTSs with AlL,Os/La,0O3 Stacked Dielectrics
T.T. Wd, H. S. Huan§ S. F. Cheh Y. C. Yang B. C. Chiang H. Y. Liif,B. Y. Chofj W. C. HsG
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and C. S. L
'Department of Electronic Engineering, Feng Chiavgrsity, Taiwarfinstitute of Microelectronics
Department of Electrical Engineering, National Cipé&tung University, Taiwan

AlGaN/GaN metal-oxide-semiconductor high electronobility transistors
(MOS-HEMTS) with the device stacked A&/Al,O3; as gate oxides by using R
magnetron sputter and hydrogen peroxide oxidatiogatment have beg
investigated and compared with the conventional HENBoth of the MOS-HEMT
and the conventional HEMT have identical epitalagkers grown on silicon carbid

(SIC) substrates. The present MOS-HEMT design tasewed improved DC

characteristics including extrinsic transconductan(@,), breakdown voltagg
(BVep), and power characteristics.
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#1200 High performance top-gate poly(3-hexylthiophee)-based thin-film
transistors
Jr-Wei Lin, Bo-Ren Lin, Wei-Yang Chou, and Horngi €heng*
Department of Photonics, Advanced Optoelectronichfielogy Center, National Cheng Kur
University, Taiwan

We reported polymeric thin-film transistors wyhly(3- hexylthiophene) (P3HT,
as the active layer that are effective, air stablend possess
bottom-contact-top-gate structure. These trangst@chieved a maximui
field-effect mobility ¢,,) of approximately 0.2 chVs in the linear regime. Upo
the P3HT layer, a main layer of highly cross-linkealy(4- vinylphenol) and :
buffer layer of poly(vinylidene fluoride) were fabated using the solution proce
These layers acted as the gate dielectric andvadissi layers, respectively. Tihe,
of the developed transistor was two orders of ntagei greater than that of ti
transistor configured with bottom-contact-bottontegdased on the conventior
silicon dioxide gate dielectric.
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#1201 Effects of oxygen content on the characteriss of a-IGZO thin film
Chun-Hua Lt, Meei-Ru Chef Jia-Lin Jhand, Tzu-Ping Lih and Hui-Ling Kad
'Department of Electronic Engineering, Chung Yuanigian University, TaiwarfDepartment of
Electrical Engineering, Chien Hsin University ofi@we and Technology, Taiwan
INnGaZnO(IGZO) films were grown in-situ on ZnO/géaand ZnO/Si(111) 4
room temperature using RF magnetron sputtering. dim@rphous structure (
IGZO films deposited at various oxygen concentretizvas investigated with XRL
The composition analysis of IGZO was carried outAsS. The atomic ratio of In
Ga, Zn, and O is 1: 1.3: 0.5: 4. The Hall measurgra€lGZO grown at the oxyge

concentration of 0% shows that the film resistivitgrrier concentration and carrier

mobility are 1.437x10 Q-cm, 6.72x18° cm® and 6.724 ciiVs, respectively. I

order to enhance the carrier mobility of IGZO, fives were annealed at 400°C f
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one hour. The result shows that the carrier mgbilicreases with decreasing
oxygen concentration.

#1215 High Performance of Mn-doped ZnO nanorods adV Photodetector
Bing-Song WY Chien-Sheng HuaAg Sheng-Joue Youhgand Chih-Chiang Yarfg
'Department of Electronic Engineering and InstitofeElectronic & Optoelectronic Engineering,
National Yunlin University of Science and TechnglpgTaiwan “Department of Electroni¢
Engineering and Institute of Electronic & Optoeteaic Engineering, National Yunlin University of
Science and Technology, TaiwalDepartment of Electronic Engineering, National Fosa
University, Taiwarf'Institute of Microelectronics & Department of Elgcal Engineering Center far
Micro/Nano Science and Technology Advanced Optardaic Technology Center, National Chepg
Kung University, Taiwan
Mn-doped ZnO nanorod arrays were successfullggyesl on glass substrate by a
simple low temperature growth hydrothermal synthesethod. According to the
results of low resolution transmission electron nwscopy, EDX spectrum, and
selected area electron diffraction pattern, itrididgated that the doped Kfnhas
successfully incorporated into the ZnO crystalidatt A Mn-doped nanoro
metal-semiconductor—metal ultraviolet photodete@®®) was also fabricated. The
ratio of UV-to-visible rejection of the fabricat&D was approximately 10846 , the
photocurrent to dark current ratios is 26919, drel rheasured responsivity of the
PD was found to be 4.3 A/W when biased at 1 V waigtharp cutoff at 380 nm.
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#1223 0.pm emitter InGaAs/InP DHBTs with a 100nm collector,30nm base
demonstrating 274 GHz ft
Yongbo SY Xiantai Wan§ Xiaojuan Chehzhi Jint,Xu Anhu&i and Qi Ming
Institute of Microelectronics, Chinese Academy otieBces, China®’Shanghai Institute of
Microsystem and Information Technology, Chinese d&ray of Sciences, China
InP/InGaAs/InP double heterojunction bipolar sigtors (DHBT) have been
designed for increased bandwidth digital and analogyits, and fabricated using| a
conventional mesa structure. The devices empldnaahighly doped InGaAs base
and a 100nm InP collector containing an InGaAs axtblayer and a InGaAsP
composition grade structure. The DHBT with emitieea of 0.7x20m2 exhibits
current-gain cutoff frequency fT=274.1GHz and maxm oscillation frequency
fmax=158GHz at the high collector current densiftite high-speed DHBT with
high current density is very suitable for the aggiiion in ultra high speed digital
circuits.

#1226 Temperature Stress Probing Performance of gaannel FInFETs under
Different V1 Implanting Energies

Mu-Chun Wany Yi-De Lat, Wen-Shiang Ligo Cheng-Wei C4j Win-Der Led Piyas Samanfa
'Dept. of Electronic Engineering, Minghsin Univeysif Science and Technology, Taiwéfaculty
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of Physics and Electronics, Hubei University, Chilteept. of Electrical Engineering, Lee-Min
Institute of Technology, TaiwaiDept. of Physics, Vidyasagar College for Womenjdnd

The lower energy doping in threshold voltage sdjunent shows the worg
device performance. This consequence is more distthen the stress temperaty
is increased more. Fortunately, the doping enerigidhis case didn’t degrade tt
integrity of channel surface proved with the suéstiold swing.

>
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#1227 Growth of SICN PN Junctions for Ultraviolet ®tecting Application
Tse-Heng Chou
Department of Fire Science, WuFeng University, Taiw

We developed two structures, i.e., n-SiCN/p- SiGMmojunction, anc
n-SiCN/p-Si heterojunction for the study. The PDGRboth structures under 25
nm wavelength light source at various operatingpematures were measured g

compared. Experimental results show the n-SICNENShomojunction has the

better PDCR in both room and high temperatures ihpreferable for low cost ar
high temperature ultraviolet detecting applications

4
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#1232 Photo Matrix Technology Overcoming the Cons#éint of Nano-node
FINFETs

Yi-Hong Yd, Mu-Chun Wanly Wen-Shiang Ligo Shang-Lin Tsaj Win-Der Led Chuan-Hsi Lid
'Dept. of Electronic Engineering, Minghsin Univeysif Science and Technology, Taiw&raculty
of Physics and Electronics, Hubei University, Chilleept. of Electrical Engineering, Lee-Min
Institute of Technology, TaiwafiDept. of Mechatronic Technology, National Taiwan ridal
University, Taiwan

Photo matrix technology is useful to propose shé@able exposure energy

to

obtain the desirable Si-fin width @A) in engi- neering development era. Following

the etch technology, the ¢ was around 11nm with on-drawn channel wi
110nm. After measuring the drive current, the dicuerent was decreased due

the increase of exposure energy to reduce the WAbrtunately, the other devi¢

parameters in threshold voltage and swing wer@bwaibusly impacted.
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#1239 Effect of 45tilt channel implantation for uniform FinFET Si-fi n
N-channel doping
Yue-Gie Lia}, Wen-Shiang Liao* Hao Wang, Haoshuang Gl Xuecheng Zou*
'Dept. of Electronic Science & Technology, Huazhahdversity of Science and Technology, Chi
“Faculty of Physics and Electronic Technology, Hubeiversity, China

For a FINFET devices fabricated upon the SOI wattive silicon layer with goo
threshold voltage (Vt) stability and gate contrbildy, our TCAD simulation
demonstrates the advantages of 45 degree ang(@ditilt) ion implantations for

forming more uniformly distributed Boron doping fites and less implantatio
energy dependence within the Si-fin body of NMOBHET. On the other hand, t?l:‘e
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conventional near zero angle tilt°{@t) implantations demonstrate un-unifor
doping distributions and high sensitivity to the implantation energy.

m

#1245 Research on Radiation Properties of a New hafred Photonic Crystal
CMOS-MEMS Sensor
Chin Yu Chou and Hilbert C.S. Shen

Department of Mechatronics Engineering , Nationa&hua University of Education, Taiwan

In this paper, radiation properties of a newardgd photonic crystal sensor
investigated thoroughly. To obtain the characterisf infrared photonic crystg
sensor, this paper proposed a simple method basednstant current methodolo
without measurement under vacuum. A new CMOS-MEM®tgnic crystal

is

|l

included a floating membrane, photonic crystalghhsensitivity thermistor an
semi-circle etching windows. Photonic crystals weesigned as a square arra

in

the center. Etching windows are surrounded photoryistals to reduce the thermal
conductance. Both of photonic crystals and etcwitglows were manufactured by
CIC TSMC-MEMS 0.3am 2P4M standard process. Constant current modality
includes capacity and heat losses. Heat lossedeariassified as solid thermal

conductance, gas conductance and radiation combgctalherefore, relatio
between temperature of thermistor and power cadelwed from heat losses a
current through the thermistor. Constant currentud was designed to link th
photonic crystal sensor. The sensor was set onTikeG. (Thermo-electrig
Generator) and cladded to limit the effect of eowment. Furthermore, the effg
among variation of current in photonic crystal sensemperature of sensor a
thermistor on sensor is investigated thoroughlihia paper.

#1246 Characteristics and Kink Effect under Temperture Stress for 28nm
HK/MG nMOSFETSs after Plasma Nitridation Treatments
Jia-Siang Lah Mu-Chun Want, Wen-Sheng Chén Yu-Zheng L%y Heng-Sheng Huang
Shuang-Yuan ChérShea-Jue Wany, LS Huang
Ynstitute of Mechatronic Engineering, National Taiifuniversity of Technology, TaiwafDept. of
Materials and Resources Engineering, National Taiméversity of Technology, TaiwarfDept. of
Electronic Engineering, Minghsin University of Soiée & Technology, TaiwarReliability
Dept./ATD Device Division, United Microelectroni€orporation, Taiwan

The abnormal kink effect with gated diode metgyloapplied to HK/MG
NMOSFETs was observed. With the increase of stesaperature, the location
kink gate voltage was also shifted which meant temtre of trapping an
de-trapping locating at the channel surface wased@ut little. The other electric
parameters before-and-after temperature stressesalg® compared, including tk
drive current, swing and threshold voltage.
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#1247 PECVD low-k SiGNy films using a single-precursor methyl-aza-2, 2, 4
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trimethylsilacyclopentane: Effect of plasma power énsity

Wei-Yuan Chang and Jihperng Leu*

Department of Materials Science and EngineeringioNal Chiao Tung University, Taiwan
The RF power density in plasma-enhanced chendiepbsition of SICN films

affects the incorporation of rich carbon contentclitbond to silicon typically as §

(CH3) and CH chains. In this study, MTSCP has been successisky as a nove

single-precursor to fabricate carbon-rich low-k BCfilms. SiGNy film as low
dielectric constant barrier k=3.02, while the maximC/N ratio was obtained by
f. power 90W under 1 Torr.
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#1251 The effects of G&e nanoparticles on the CIGS thin film solar cell
Chia-Ming Chang*, Chien-Chih Chiang, Sheng-Wen Cl@imou-Cheng Li, Yun-Feng Chen
Green and Environment Research Laboratories, Industechnology Research Institute (ITR
Taiwan

For the sake of improving the open-circuit voiayoc) of CIGSe-based sol3
cell, the pre-selenized @&e is employed as a surface modifier undesSéet
selenization process in this study. The$ais deposited upon the alloyed CIG
immature CIGSe thin film by dip- coating and suhsagly a CIGSe absorber wi
Ga- containing upper-layer is grown through po$tseation. Eventually, th
related electrical characteristics are analyzed.
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#1252 Improvement of the device performance of phpkorescence organic
light-emitting devices and physical characteristicsfor solution-processed
fabrication

Ting-An Kd, Po-Chuan Warlg Jung-Hung Charlg Chih-1 Wi

'Graduate Institute of Electro-optical Engineerimgl &5raduate Institute of Electronics Engineeri

National Taiwan University, TaiwafDepartment of Electrical Engineering, Graduateituigt of

Electro-optical Engineering and Graduate InstitafeElectronics Engineering, National Taiwan

University, Taiwan

In this study, the small molecule of organic miate would be applied to solutig
process of phosphorescent organic light-emittingage(PHOLED). This paper wil
be separated into two sections. Firstly, we demmatestthat how to optimize th
extremely simplified structures step by step. Sdbgnthe device performang
could be further improved by increasing the elatimgection ability to reach mor,
charge balance. For the extremely simplified stngt the electron transpg
material  2,2'-(1,3-phenylene)bis[5-(4-tert-butylpii-1,3,4-oxadiazole](OXD-7
would be mixed into the emissive layer and then déeitons will be greatly
increased due to improving electron injection arahgport to reach more char
balance. In addition, the recombination zone waéllkept far away from the catho

ng,

n
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to prevent the excitons quenching effect. Extrensatyplified structure OLED with
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high efficiency is one of the most important objeetof solution processed OLED.
For our results, the maximum efficiency in our bRIEOLED with device structure:

ITO/PEDOT:PSS/EML/CsF/Al is achieved 17 Cd/A ankindw.

Finally, we modify electron injection at the irfeece of cathode to investigate t
interface of physical mechanism. For most of organaterials, the hole mobility
usually quite higher than electron mobility, anavduld result in the device havin
series charge imbalance, especially occurring isoluprocess. To solve such
problem, we utilize alkali metal Barium (Ba) in tape of CsF at the interface
cathode. The metal Ba has high work function amdngt activity, and hence
easily cases oxidation-reduction reaction with ptimaterials. This is why we ug
Ba to improve the electron injection of the devitbe experiment results are a
proved our contention and the device performanenienced again in comparis
of CsF. Consequently, the maximum luminous and posticiency of 18 cd/A
(increasing 8.5%) and 11.5 Im/W (27.8%) are acldeve

o @ @
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#1265 Drain Field Exposing Hump Effect for 28nm HKMG nMOSFETSs under
Plasma Nitridation Treatments
Yi-Ming Li*, Mu-Chun Wan@*, Wen-Sheng Chén Heng-Sheng Huang Shuang-Yuan Chén
Shea-Jue WargLS Huan§
YInstitute of Mechatronic Engineering, National Teiifniversity of Technology, TaiwafDept. of
Materials and Resources Engineering, National Taijmversity of Technology, TaiwarDept. of
Electronic Engineering, Minghsin University of Seie & Technology, Taiwan'Reliability
Dept./ATD Device Division, United Microelectroni€orporation, Taiwan

Following the increase of drain field for the dhchannel devices, th
phenomenon of hump effect was gradually less olsvamithe nitridation treatme
was at the lower N concentration and the lower annealing conditionis’
consequence was also observed at the highecddcentration and the lowsg
annealing case, but it was usually observed athigber annealing case. Tt
annealing or nitrogen concentration in nitridatineatment solidly influenced th
location of trapping and de-trapping center whendtain bias was applied.

e

#1275 Thermal stability and adhesion of molybdenuniback contact layers for
CIGS solar cells
Jhong-Hao Jiang an8hou-Yi K&
Department of Electronic Engineering, Chang Gungéhsity, Taiwan

The molybdenum back contact layers depo- site@Gysputtering. First growt
the adhesion Mo layer at hight pressure and thawtgrthe conductive Mo layer
low pressure. This Mo bilayer structure can get dowesistivity and highe
reflectance, also improve the thermal stability adthesion very well. For CIG

-
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solar cells, the efficiency can reach 6 %{\6f 0.426 V, dc of 36.48 mA/cm, FF
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of 38.5 %)

#1279 The Gate Leakage of 28 nm MOSFETs by DifferériProcesses of DPN
Treatments
Kun-Yun Lian*, Heng-Sheng Huarlg Shuang-Yuan Ché&h Wei-Jhih Jian, Shea-Jue WaAg
Mu-Chun Wany?®, LS Huang
'Graduate Institute of Mechatronic Engineering, dladi Taipei University of Technology, Taiwa
“Graduate Institute of Materials and Engineeringtidvel Taipei University of Technology, Taiwg
®Dept. of Electronic Engineering, Minghsin Univeysitf Science & Technology, TaiwédReliability
Dept./ATD Device Division, United Microelectroni€orporation, Taiwan

MOSFETs by 3 different DPN processes and haviriigrdnt W/L ratios arg
measured and stressed to compare and analyzgéteileakage characteristics. \
found that pMOSFETs of W/L=1um/0.03um and by DPMNgess of lower tha
10% concentration of Nand annealed between 800~1000°C has the most s

1
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leakage current. After analyzing all the obtainetadand the mechanisms, the

results suggested that the nitrogen concentratid®% and annealing temperaty
at 800 °C are the upper bounds for DPN procesgai®k gate dielectrics.

ire

#1280 Discussion of different Nitrogen Concentratits and Annealing
Temperatures on GIDL Current Characteristics of High-k Stack PMOSFETSs
Yi-Cheng Hsiett, Shea-Jue Warfg, Heng-Sheng Huarlg Fu-Yuan Tuah Shuang-Yuan Chén
Mu-Chun Wan$?, LS Huang
Ynstitute of Mechatronic Engineering, National Teifuniversity of Technology, Taiwafinstitute
of Materials and Engineering, National Taipei Umaigy of Technology, TaiwarDept. of Electronic
Engineering, Minghsin University of Science & Teolugy, Taiwan'Reliability Dept./ATD Device
Division, United Microelectronics Corporation, Taw

We discussed the nitridation effect of decouglema nitridation (DPN
process and different annealing temperatures orldwrical characteristig

and GIDL (gate-induced-drain-leakage) current badravof the de- vices.

GIDL current with different measure temperaturdependent on the proce
with large scale PMOSFETs, but the relationship short channe
PMOSFETSs is not obviously. Therefore, this studyukes on these points
identify and establish their relationships of tlewides.

S
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#1284 Transparent blue organic light emitting diods with n-type graphene as
top cathodes

Jung-Hung Chanf Ting-An Kd, Wie-Ting Cheh Shiang-Jiuan YanChih-1 Wi

'Graduate Institute of Photonics and Optoelectronitigtional Taiwan University, Taiwa
“Graduate Institute of Photonics and OptoelectroBid®epartment of Electrical and Engineerin
National Taiwan University, Taiwan

Graphene, a carbon monolayer with honeycombcéatsiructure, is one of th

e
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most fascinating materials due to its outstandimyspral properties, such
mechanical, electronic, and optical transmittanida@s conductive thin film has

S

strong potential to be transparent electrodes mmmic electronic devices with
excellent conductivity and highly transparent prtips. In the past few years, many
groups have already demonstrated the resiliencegraphene-based organic
photoelectrical devices to replace the commerciallgilable ITO electrodes. With

p- doped grapheme as anode transparent substmatesnly organic light emittin

diodes (OLEDs) can achieve high luminous efficieadbut also organic solar cell

can achieve high efficiency. However, it still lactor reliable methods to fabric

an n-doped graphene cathode for OLEDs. P-type dapegphene with ney
polymer-free transfer method has been shown upuinpeevious report, howeve
n-type doped graphene as cathode for OLEDs is asthiéor the first time. Thig
polymer-free transfer method provides an efficiay to modify the work functior
and sheet resistance of graphene to be used adéscfor organic devices. Wi
n-doped multilayer graphene used as top cathotesglation processed transpare
OLEDs could be fabricated without any vacuum precé&he results show th
graphene electrodes can be used in a wide varfetyganic optoelectronics wit
more efficient doping and simple transfer techngyue
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#1290 Gate-Recessed AlGaN/GaN HEMTs With the Engieeed Al Mole
Fraction for Normally off Operation
Jung-Ruey Ts&f*, Yi-Sheng Charlg Kuo-Shu Wéj Jui-Chang Lin, andTing-Ting Weh
'Department of Photonics and Communication Engingerhsia University, TaiwafDepartment of
Medical Research, China Medical University Hospi@hina Medical University, TaiwafNano
Facility Center, National Chiao Tung University,iWian

This work proposed the normally-off gate-recessé@aN/GaN high electror
mobility transistors (HEMTSs) with more suitabledkhold voltages by adjusting t
Al mole fraction in the various AlGaN layer thiclsseeunder the gate region. It
found that the slope of threshold voltage versumaAle fraction curves is decreas
with decreasing the thick- ness of AlGaN layer tlu¢he decrease of piezoelect
effect on 2DEG concentration.
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#1294 Organic light-emitting diode initial luminance decay improvement by

forming a p-n junction at hole injection layer andhole transport layer interface

Chia-Wei Lid, Chih-1 Wd

'Graduate Institute of Photonics and Optoelectrorind Department of Electrical Engineerir]

National Taiwan University, Taiwan
To understand the origins of light-emitting diq@®_ED) device degradation ar

the function of hole injection layer (HIL) in imprimg device lifetime, a series ¢

g’

nd
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OLED devices with typical structures with and witthanolybdenum oxide (MoO3
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as HIL are investigated. We found that the initiapid luminance decay can be
eliminated by inserting a MoO3 layer as HIL; andhaatance-voltage (C-V)
characteristic indicate that the devices with Mo@8 HIL show less holes

accumulated in the ITO/HTL interface than the desigvithout MoO3. Ultraviole
photoemission spectra (UPS) reveal that the bagdmaént of HIL conduction ban
and HTL's highest occupied molecular orbital (HOM@puld be a necessa
requirement to improve device lifetime. The bangrahent of HIL conductior]
band and HTL's HOMO would form an effective p-n ¢tion at HIL/HTL
interface, and therefore avoid charges accumulaingT O/HTL interface. Thig
finding provides a reasonable solution to the aadttion that why MoO3
simultaneously enhance device current and avoidiy®sharges accumulating
OLED devices.

'y

#1300 Near-infrared Micro-Light Source with Photonic Crystal Filament
Chi-Chen Huang, Yu-Chun Liu, Chong-Long Ho, and §4€hyi Wu*
Institute of Electronics Engineering, National Tsidua University, Taiwan

In this research, we report on the design of -indeared light source with
photonic crystal structure. By the photonic crystaicture, the emission spectry
of tungsten in near-infrared band significantly ited, which inhibited the mai
effect of heat in the mid-infrared band and faranéd band and increased {
power efficiency of the filament. In fact, as theesgy of thermal disturbang
approach to the bandgap of optoelectronic semiadoduwould result in low
quantum efficiency or the case with extra coolifitnerefore, photonic crysta
technology is indeed suitable to manufacture theaied light source, especial
with specific bands of infrared light.
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#1305 The Growth of Ultra-thin AIN/GaN HEMT Structu re by MOCVD
En Cih Shet) Yuen Yee WoAgChia Hao Chanty and Edward Yi Charfg
Ynstitute of Lighting and Energy Photonicepartment of Materials Science and Engineer
National Chiao Tung University, Taiwan

AIN/GaN high electron mobility transistor (HEMhgterostructures were grow
by metal organic chemical vapor deposition syst€he growth parameters for tk
AIN barrier layer were investigated. It is foundaththe V/III ratio played ar
important role to achieve a smooth surface morghofor an ultra-thin AIN layer
The optimize V/I ratio was 314. The HEMT devicabficated on the AIN/Gal
structure has a maximum drain current of 620mA/nantansconductance
240mS/mm, and an off- state breakdown voltage tatgmn 50V.
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#1314 Morphological and Structural Characterization with Different Cu
Concentration of Cup,ZnSnSe, Thin Films Grown by Evaporation

Yu-Ling WEei, Jui-Fu Yang?, Fang-I Lal and Shou-Yi Ku®
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'Department of Electronic Engineering, Chang Gungvehsity, Taiwan’Department of Photonics

Engineering, Yuan Ze University, Taiwan

CZTSe thin film solar cell were produced by thafravaporation. In this stud

we investigated the influences of different chermemanpositions. The Cu/(Zn+Smn)

ratio of the films were varied from 0.7 to 1.3. Tpeperties of CZTSe thin film
were revealed by XRD, SEM, and solar simulator.afyn when the ratio o
Cu/(Zn+Sn) was 0.8, it had highest efficiency alaft

s
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#1324 Dielectric and Optical Properties of Sol-GeDerived Mg,TiO4 Thin
Films
Yi-Da Ho, Chia-Hui Su and Cheng-Liang Huang*
Department of Electrical Engineering, National Cipé&tung University (NCKU), Taiwan

In this work, sol-gel derived M@iO4 thin film were fabricated on Si substra
The effect of annealing temperature on the diateend optical properties we
investigated. The dielectric constant is estimatede over 16 when the films aft

te.
[€

800°C annealing. In this study, the dielectric ¢cansand photoluminescence (PL)

intensity are highly related to the crystallinityMg,TiO,.

#1326 Structure and properties of LiBaVQ ceramics
Chia-Hui Su*, Yi-Da Ho, and Cheng-Liang Huang
Department of Electrical Engineering, National Cipé&ung University (NCKU), Taiwan

Monoclinic-structured LiBaV® ceramics were prepared by conventignal

solid-state method, their physical and microwavelediric properties wer

investigated as a function of sintering temperatdige forming of main phase
LiBaVO,4 ceramics was confirmed by XRD diffraction pattedmd microstructures
were observed by scanning electron microscopy (SH¥e@ relationships between
sintering temperature and microwave dielectric progs in LiBavVQ ceramics are

also discussed from 1030°C to 1150°C. The new miave dielectric materig
LiBaVO,4 ceramics sintered at 1090°C for 4 h has a dietectnstant;) of ~13.8,
aQ x f of ~15,300 GHz (measured at 10.56 GHz), ang a —-50.3 ppm/°C
demonstrating a candidate for microwave application

e

#1328 Optoelectronic properties studies of IGZO th films deposited by
pulse-DC magnetron sputtering
Wei-Sheng Liu*, Chien-Lung Huang
Department of Photonics Engineering, Yuan Ze UrsiNgr Taiwan

The usage of pulse-DC sputtering for the depmwsitf a-IGZO thin films show
an significant improvement in the structural, soefa morphology, an
optoelectronic properties. The pulse-DC system lmaroperated at low sputterir
power and modulated pulse frequency for reducing dihc-damage during th
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deposition process. From the experimental res@&0 thin films deposited by th
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pulse-DC sputtering show higher deposition ratej anproved carrier mobility
because of reduced surface roughness than thake BRF sputtering process.

#1330 Effect of Patterned Sapphire Substrate on th&ailure Mechanism of
Blue LED Chips
Man-Fang Huang Chia-Hung Suh Hsu-Han Yanband Tzung-Te Chén
YInstitute of Photonics, National Changhua Univgrsiof Education, Taiwan’Electronics
Optoelectronics Research Laboratory, Industriahfietogy Research Institute, Taiwan

LEDs grown on patterned sapphire substrates sheter optical performanc
smaller series resistance compared and bettebitéliavith planar substrate LED.
After a DC current stress, P-LED shows a slightease in output power and
driving voltage due to thermal effect. However, laghg red-shift in emission
wavelength was also found during aging becausdigiftsncrease in sub-threshold
current regime due to leakage shunt paths.

1%

#1331 GaN Polarity Control Using Low-Temperature G&l Interlayer
Yuen-Yee WongFranky Lumbantoruahn Chi-Feng Hsieh Wei-Ching Huanl Yue-Han WY and
Edward Yi Chany
'Department of Materials Science and EngineeringtioNal Chiao Tung UniversityTaiwan
?|nstitute of Lighting and Energy Photonics, Natib8&iao Tung University at Tainan, Taiwan
Low-temperature (LT) GaN interlayer is found tcomote the formation of
Ga-polarity GaN film that grown on N-polarity AINuEfer layer. The LT-GaN nat
only improved the surface morphology, but also@éd the crystal quality of GaN
film. The portion of Ga-polarity and resistivity tfie GaN film increased with the
increase of LT- GaN thickness. GaN film with optimerystal quality and surfage
morphology was achieved by using a 90-nm-thick LANGnterlayer.

#1336 High mobility microcrystalline silicon ambipdar thin-film transistors
Bing-Rui W0, Tsung-Hsien Tsiand Dong-Sing Wdd
National Chung Hsing University, Taiwaia-Yeh University, Taiwan

Ambipolar thin-film transistors with hot-wire cimécal vapor deposition prepared

microcrystalline silicon channel were reported histarticle. Raman spectrosco
and Hall measurement were used to analysis the riadatproperties o
microcrystalline silicon that prepared under difer hydrogen flow ratios. The
device qualities including threshold voltage, suéshold slope, on-off current ratip
and effective mobility in both n- and p-channelsravalso discussed. Finally, the
best device show showed a maximum effective mebitif 23.1 cn/V-s in
n-channel and a maximum effective mobility of 6¢F8/V-s in p-channe.

#1338 Effects on Deposition Power on Properties ¢idium-Zinc Oxide Films
by Radio Frequency Sputtering
Yih-Shing Lee, Shun-An Gu, Chih-Hsiang He
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Department of Optoelectronic System Engineeringagisin University of Science & Technolog
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Taiwan

In this study, indium-zinc oxide (1ZO) thin filmisave been prepared at a ropm
temperature with various deposition powers by rddemuency (r.f.) magnetro
sputtering from a 90 wt.% 4@;-10 wt.% ZnO sintered ceramic target. Ef- fects of
deposition powers on electrical and optical prapsrtof 1ZO thin films
post-annealed at 400°C in nitrogen atmos- phere werestigated. The chemical
bonding species of 1ZO films with varied r.f. powdrave been analyzed by using
X-ray Photoelectron Spectroscopy (XPS).

>

#1349 Ambient temperature dependence of small-sighenodel parameters in
AlGaN/GaN high electron mobility transistors

Lei Pang, Xiaojuan Chen, and Guoguo Liu

Key Laboratory of Microelectronics Device & Intetgd Technology, Institute of Microelectronig

w

Chinese Academy of Sciences, China
The ambient temperature (Ta) dependence of sigglal model parameters |n
AlGaN/GaN high electron mobility transistor (HEMT investigated over a wide
temperature range from -50 °C to 150°C with the st£50°C in this study. In th
22-element small signal equivalent circuit, Rg, Cg@gd, Gm, Gds and Ggsf are
temperature dependent. Based on the linear fitsexgpressions for describing the
variations of them with Ta are obtained. As a restlid dependent small-signal
model is generated, the validity of which is verfiwith a good agreement between
the measured and simulated S parameters withifrélgeiency range of 0.1 to 40
GHz at -25°C and 125°C.

#1358 Study the mechanisms of using ZnO or Al-dopednO as an electron
transport layer in organic ptotovoltaics
Hung-Shiuan Lih Chia-Chen Charly Tsung-Che Lj I-Chi N, Yi-Chen Lid, Shien-Der Tzerfg
Mei-Hsin Chen*
'Department of Opto-electronic Engineering, Natidbahg Hwa University, TaiwafDepartment of
Physics, National Dong Hwa University, Taiwan
In this study, both ZnO and Al-doped ZnO (AZQin fabricated via a non-toxic
so-gel process are utilized as an electron trabslayer (ETL) for organig
photovoltaics (OPVs). The purpose of using ZnO @dAas the ETL is due to their
appealing optical and electronic properties. Comgbavith ZnO film, AZO-based
OPVs enhance the conversion efficiency, improvetsticcuit photocurrent density
and fill factor. The AZO film has higher transmmsithan ZnO film, facilitate more
light into active layer improves the absorptionR#HT. Moreover, the morphology
og each ETL will be studied in order to relize manduenced factors related to
device performance.
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#1360 Crystallization treatment before sulfurizatiov for electrodeposited
CuxZnSnS, absorbed thin films
Hui-Ju Chen, Shih-Hsiung Wu, Sheng-Wen Fu, and Gfresag Shih
National Cheng Kung University, Taiwan

CwZnSng (CZTS) Thin film have been extensively studied@cent years du
to their high absorption>(0* cm) and appropriate band gap1(5 eV) for
photovoltaic application. Furthermore, CZTS thim8 were a promising candida
for commercialization for their advantages of lomstand non-toxicity. This stud
presents the structural, morphological, compositiand optical characteristics
CZTS thin films that were synthesized by sulfuri@at of electrodeposite
Cu/Sn/Zn precursors. Two different post-annealingtes were carried out ar
compared. The reference was kept precursors iettutie furnace at 550 °C for 2}
In the other approach, this process consisted af $tages with the alloyin
treatment first before the sulfurization, calle@ thwo-step sulfurization (TSS).
was found that alloying treatments has a signitidampact on the properties
CZTS thin films, yielding uniform and dense grawgh single kesterite CZT
phase.

[¢2)

Poster Session 2 (Nov. 20 16:00-18:00)
Room Poster & Exhibition (1F)
Chair: Prof. Chuan-Hsi Liu, Department of Mechatcofechnology, National
Taiwan Normal University, Taiwan

#1079 Thermal Coefficients Resistance of Carbon Natubes Tunneling
without Polymer Incorporation
Cheng-Ting Shih, Fu-Siang Yang, Yu-Yen Ho and Véeg-Chang
National University of Kaohsiung, Taiwan

This work measured temperature coefficient ofistaace (TCR) of carbo
nanotubes (CNTs) in-situ grown at electrodes wittterdigital (ID) and
finger-to-finger (FF) patterns. The CNTs were graatrcatalytic nickel film stacke
between electrode and insulator. The TCR of FHightsy higher than that of ID

=)

The electrical conduction variation respondingherimal heating is due to change

of tunneling current betweendiscontinuous CNTs iesy polymer-free structure.

The devices responding to radiation are also ddieeianal absorption on CNTSs.

#1090 Matrix layout design in GaN HEMTSs on Si subsate
Zheng-Xing Cheén Wen-Chia Liab? Yan-Cheng Jiarlgand Yue-Ming Hsitt
!Department of Electrical Engineering, National Gahtniversity, Taiwan

2Joint Research Center of NCU & Delta, Delta Eletits Inc., Taiwan

Two AlGaN/GaN HEMTs with differentdevice layoutsere fabricated an
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compared. A new matrix layout is proposed to reddeeice active area while
keeping drain current capability. Compared to dewidth single finger layout an
similar drain current ss= 140 mA), device with matrix layout only requirgs %
of device size with single finger layout.

o

#1091 Charge-to-switch distributions in resistivewitching MgO films
Fu-Chien Chiu*, Chun Wang, Min-Yu Yang, Wen-PingaGf), Ko-Chia Liao, Hsin-Mei Wang,
Yu-Jie Lin, Rong-Xun Yu
Department of Electronic Engineering, Ming Chuarnvdrsity, Taiwan.
Nonpolar resistive switching was demonstrateBtivigO/Pt nonvolatile memory
devices. Temperature dependence of |-V curvesaelicthat the device current
increases with temperature in low resistance $t&&). On the contrary, the device
current decreases with temperature in high resistatate (HRS). The resistive
switching resulted from the electric charge of eatrstress on MgO films was
explored. The temperature dependence of chargeitohswas studied.

#1096 Effect of Different Annealing Temperatures on Graphene/TiO,
Photoelectrode
Jung-Chuan Chatf, Chin-Hui Huang, Yi-Hung Liad, Yu-Jen Lif, Chia-Ming Chd, Li-Hong Taf,
and Yu-Hsun Nigh
'Department of Electronic Engineering, National YonUniversity of Science and Technology,
Taiwan “Graduate School of Electronic Engineering, Natio¥ahlin University of Science and
Technology, Taiwar’Department of Information Management, TransWorldiversity, Taiwan
“Graduate School of Chemical and Materials Engingeiiational Yunlin University of Science and
Technology, Taiwan
In this study, graphene/Ti@&omposite films at different annealing temperaure
from 450°C to 650°C as acted photoelectrode of dye-sensitized solb(@8SC).
The graphene/Ti® composite films were characterized by electroclai
impedance spectroscopy (EIS). The Nyquist plot udt io simulate the redox
reaction of internal device at the hetero-junctipnequivalent circuit model. It is
useful to analyze the component structure and pi@rpbotovoltaic conversion
g
t

efficiency of DSSC. According to the experimentules the optimal annealin
temperature of graphene/Ti@omposite film was 550C, where the open-circu
voltage was 0.73 V, the short-circuit current dgnsias 14.18 mA/ct the fill
factor was 52.69 %, and the photovoltaic conversefficiency was 5.47 %,
respectively.

# 1098 Wireless Sensing System Based on XBee Moduler fReal-Time
Monitoring of Glucose

Jung-Chuan Chatf, Jie-Ting Chefy Yi-Hung Liad, Ya-Li Tsai, Chin-Yi Lirf, Ruei-Ting Cheh and
Hsueh-Tao Chatf
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'Department of Electronic Engineering, National YonUniversity of Science and Technolog
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Taiwan “Graduate School of Electronic Engineering, Natio¥ahlin University of Science and
Technology, TaiwafDepartment of Information Management, TransWorldversity, Taiwan

In this study, the wireless sensor network (WSMbdh ZigBee standard is
integrated with the flexible arrayed glucose biesenthat achieves a wireless
sensing system. The wireless sensing system ismgdishied by the graphica
language laboratory virtual instrumentation engimgeworkbench (LabVIEW) and
the detection signals are displayed in real-timethe@ computer. Potentiometric
electrochemical method is used to measure the paiguoal of potential difference
between silver/silver chloride (Ag/AgCl) referenedectrode and the flexibl
arrayed potentiometric sensor. We provide a wigelsensing system of XBee
module, which has advantages of low cost, easyatipar portable device, high
accuracy, real-time monitoring, and rapid detectidocording to the experimental
results of flexible arrayed glucose biosensor, thege of glucose solutign
concentration from 100 mg/dL to 500 mg/dL has gawdrage sensitivity 0.179
mV(mg/dL)*and linearity 0.999. The actual target in this gtusl to provide 4
wireless sensing system for ion sensing and mongoof human physiologica
data.

#1102 Fabrication of Homojunction Cu20 Solar Cellsby Electrochemical
Deposition
Yu-Kuei Hst, Jan-Rung WY Yi-Jing LT, Mei-Hsin Cheh Ying-Chu Chef and Yan-Gu Lit
'Department of Opto-Electronic Engineering, NatioBaing Hwa University, TaiwariKarlsruhe
Institute of Technology (KIT), Institutfir Anorgastihe Chemie, GermariNational Synchrotror]
Radiation Research Center , Taiwan
Homostructural C© solar cells are fabricated by the consecutive
electrochemicaldeposition of p-g thin film, followed by n-CpO layer on a
transparent conductive substrate. From XRD and SHfdlyses, the crystalline
structure and the optimum & film thickness are accomplished at the growth
coulomb number of 0.135 C for n-g& and the growth coulomb number of 0.208 C
for p-CwO. Significantly, the best performance of the hamafion CyO cell is
able to achieve the conversion efficiency of 0.42wh Voc, Jsc, and FF being
0.42 V, 2.68 mA crj, and 0.38, respectively.

#1110 Fabrication and Investigation of GaAs/Si SotaCells Incorporating the
Recessed Procedure

Chun-Yen TsergChing-Ting Le&*, Oleg P. Pchelyakdyand Valerii V. Preobrazhenskii
YInstitute of Microelectronics, Department of Elézat Engineering, Research Center of Energy
Technology and Strategy, National Cheng Kung Umitgr Taiwan “Rzhanov Institute o

Semiconductor Physics, Siberian Branch of Russizadd@my of Sciences, Novosibirsk, Russia
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The epitaxial structure of the GaAs solar celiswrown on the Si wafer usir
molecular beam epitaxial system (MBE). The peridue-array bottom electrog
was fabricated on the Si wafer using the recessackfdure to reduce the transp
path of the photo-generated carriers in the GaAsd&ir cells. The associated ser,
resistance and the illuminated current densityag#t curves were measured
investigate the function of the periodic hole-artagttom electrode. The period
hole-array bottom electrode is beneficial to théraotion of the photo-generatg
carriers, and which contributed to an increasénénpthotocurrent and the fill factg

The corresponding conversion efficiency enhancenoértl.4% for the GaAs/Si

solar cells using the periodic hole-array bottoet#bde was obtained.
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#1117 RF Performance Evaluation of Wide-Drain LDMOS Transistors with
Various Drift Doping Concentrations
Bo-Yuan Chel?, Kun-Ming Cheh Guo-Wei Huant®, Yi-Jia Chefy, Hsin-Hui H{, and Edward-Yi
Chand
'National Nano Device Laboratories, Taiwdbep. of Materials Science and Engineering, Natig
Chiao Tung University, TaiwafDep. of Electronics Engineering, National Chiao gwniversity,
Taiwan®Inst. Comput. Commun. Eng., National Taipei Uniitgref Technology, Taiwan

RF characteristics of wide-drain laterally diffals metal-oxide-semiconduct
(LDMOS) transistors with various drift doping conteations are presented. T
wide-drain LDMOS exhibits a lower on-resistance dretter RF performance
compared to conventional multifinger one. The penfance improvements 4
wide-drain structure are more apparent for devigéh va lower drift doping
concentration. The transconductance and gate ¢apees are also extracted
demonstrate these observations.
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#1118 Preparation of Oxidized Si-Nanopatrticle ThinFilms for Development of
Ultra-Violet Sensing Devices
Kuen-Hsien Wu, Chong-Wei Li, and Chia-Chun Tang
Department of Electro-Optical Engineering, SouthEaiwan University of Science and Technolo
Taiwan,

Oxidized Si nano-particle (OSNP) thin films hadeeh prepared b
rapid-thermally oxidizing the nano-porous silicaimt that were formed on §
substrates by use of an anodization technology.pfépared OSNP films exhibite

high photoresponsivity of 130 mA/W for incident vedength of 350 nm.

Photodiodes based on the OSNP films obtained Highogurrent of 3.24 mA/cfn

and large photo-to-dark current ratio of 300. Tfees the developed OSNP thin

films were promising for development of ultra-vio(&)V) photodetectors.

IV

U7

d

#1128 Characterization of system Mn-doped GaN solacells operated under

concentrated light
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Po-Cheng Cheh Jinn-Kong Shelf, Zong-Sheng ZehgMling-Lun Leé Yu-Hsiang Yeh Po-Hsun
Liao', and Wei-Chih Lai
'Department of Photonics & Advanced Optoelectrongcinology Center, National Cheng Kupg

University, TaiwarfResearch Center for Energy Technology and Strafe@gnter for Micro/Nano

Science and Technology, National Cheng Kung UnitserSaiwan*Department of Electro-Optica
Engineering, Southern Taiwan University of Scieand Technology, Taiwan

GaN-based solar cells with Mn-doped absorptigerdagrown by metal-organi
vapor-phase epitaxy were investigated. Under onecsundition, a slight decrease
an open circuit voltage was observed in the Mn-dagevices compared with tho
of Mn-free samples.However, a prominent increaseéhm short circuit currer
density resulted in a significant enhancement efaverall conversion.
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#1136 Enhancing Crystalline Silicon Solar Cells Eitiency Using
Hydrothermally Grown ZnO nanostructures
Yung-Chun TY Shui-Jinn Wantf, Chien-Hung W8} Jhen-Siang Wu Chien-Hsiung Hung and
Tseng-Hsing Lih
Ynstitute of Microelectronics, Department of Elézat Engineering, National Cheng Kung
University, TaiwarfAdvanced Optoelectronic Technology Center, Natigaéng Kung University
Taiwan®Department of Electronics Engineering, Chung Huévéhsity, Taiwan

In this work, the use of a novel antireflectiorusture (ARS) of ZnO nanotube
(ZnO NT) arrays to improve the efficiency of cryBtee Si solar cells is proposed
and demonstrated. Compared to regular solar c€l) (8th SgNs/micro pyramids
ARS and to the cell with additional ZnO nanowirenZ NW) arrays atop, thie
proposed SCswith ZnO NT arrays show increaseanieguiar-sc by 27.6% anc
1.2%, respectively. The improvement is attributedhte use of tubing type arrays
could not only maximize the light transmission baiso boost the angular
randomization of incident sunlight.

#1140 Contact Resistance Improvement on Wgéayered Structure by Rapid
Thermal Annealing
Meng-Wei Lif, Hung-Yi Cheh Yen-Teng Hb Yung-Ching Chy Lin-Lung Wel, Hung-Ru Hsti
and Edward-Yi Charlg
National Chiao Tung University, Taiwgmdustrial Technology Research Institute, Taiwan
The contact resistance of source/drain is onehef most crucial issue of
two-dimensional (2D) material field effect transist(FET). In this study, we
evaporated Pd metal was as contact electrode or2 \thi8efilm and executed the
rapid thermal annealing (RTA) process to reducdamtresistance. From the |V
measurements of transmission line model (TLM),dra&n current biased at 5V are
enhanced with 30sec and 60sec @400°C RTA by 123%06380%, respectively.
The contact resistance on WSe2 layer can be efégimproved by RTA process
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#1151 Double Self-Aligned 4H-SiC DMOSFETSs
Jheng-Yi Jiang and Chih-Fang Huang
Institute of Electronics Engineering, National Tgsidua University , Taiwan
A 4H-SiC DMOSFET is realized by a double selfyakd process to reduce t
cell pitch. The channel length of the device iughrby a self-aligned oxidation

process and the cell pitch is reduced by an ohontact metal self-aligned proces

By reducing the cell pitch, the best measured §ipesn resistance is 85 écn?
for a 30um epi-layer device. A single zone JTE is used aldhe device perimete
to enhance the breakdown voltage. In this studg, ibst measured breakdo
voltage is 2240 V.
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#1161 Research of Ti@Based Flexible Selector for Resistive Switchin
Memory and its Maximum Readout Margin in Double-Layered Crossbar
Array
Han-Tang Lee, Chang-Yu Chen, Shuo-Wen Tsai, and-Chieh Lin*
Department of Electrical Engineering, National Ddthga University, Taiwan

1S1R structure can suppress sheak-path currestngathrough the unselect
bits at the crossbar array. In this work, the NDFNi flexible selector has goo
rectified characteristics. For getting the maximgadout margin, we simulate t

[-V curve in 1S1R structure with the Al/ADs/TiO,/Al resistive switching memory.

The result shows that the readout margin of théoldelayered crossbar array can
to 2 x 2® matrixes. The Ni/Ti@Ni flexible selector shows a good rectified prdpe
in the crossbar array.
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#1182 Electrical conduction mechanisms of Ni/Borodoped Zinc
Oxide(BZO)/TaN structure

Fu-Chien Chiu*, Wen-Ping Chiang, Chih-Chi Chen, €hwang, Min-Yu Yang, Ko-Chia Lia
Hsin-Mei Wang, Yu-Jie Lin , Rong-Xun Yu

Department of Electronic Engineering, Ming Chuanvdrsity, Taiwan

Let explore the Electrical conduction mechanidniNidBoron-doped Zinc Oxide

(BZO)/TaN structure. Based on the temperature dignare ofl-E characteristics
the conduction mechanisms in BZO films are domithdie the hopping conductio
and Schottky emission at low-temperatures and tegiperatures, respective
Simulation results show that the trap spacing, &agrgy level and refractive ind¢
in HRS are around 1.24 nm, 0.73 eV and 1.7, resfedgt
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#1188 Flexible green and red inverted organic lighémitting diodes based or
Mo-doped GaZnO cathode

Jun-Lin Huang, Chia-Chi Yeh Hao-Che Kad Szu-Wei WAChih-Hao Chand*, Hsin-Hua
Chang*

'Department of Photonics Engineering, Yuan Ze Ursigr Taiwan

95



“Department of Electro-Optical Engineering, Vanunmgjvdrsity , Taiwan

Inverted OLEDs have drawn considerable attenfion use in active-matri
OLED displays because of their easy integratiom withannel thin film transistor
In this study, a novel transparent conductive oxadhech combining molybdenur
and GZO (MGZO) has been developed. Flexible gremh r&@d phosphoresce
inverted OLEDs based on MGZO anode achieved hifhiegicies of 17.9% an
8.9%, respectively.

#1214 EGME process of CZnSn(S,Se) absorbers for thin-film solar cell
Yu-Yun Wang, Chia-Wen Chang, Shih-Hsiung Wu, Hungidi, Chou-Cheng Li, Sheng-Wen Ch
Lih-Ping Wang, and Tsung-Shin Wu
Green Energy and Environment Research Laboratdmesistrial Technology Research Institu
Taiwan

A quite simple and low-cost non-vacuum sol-gélison method to deposit thi
films of CwZnSn(S,Se)(CZTS,Se) as absorber layers was investigated.tfihe
films were prepared by spin-coating layers of e@utions containing Cu, Zn, S
salts and thiourea as precursors, which were astheml sulfur or seleniun
atmosphere to convert into CZTS or CZTSe layerse Tifluence of initial
composition ratios was studied. The Sn and pafilatontents tend to decrease
both sulfurization and selenization, because ofgadial evaporation of volatil
compounds during annealing process. When the limsbanposition ratios wer
Zn-poor (Zn/Sn<1.1), the zinc contents tend toease after annealing. The suita
composition ratios of solutions for sulfurizatiomda selenization processes &
different. Using the optimized ratios precursorusiohs, high-quality CZTS(Se
films were obtained. A solar cell exhibits powengersion efficiency of 2.7% wer
achieved for copper poor and zinc rich CZTSe alasrb
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#1216 Efficient exciplex-based white organic lighémitting diodes
Szu-Wei Wy Hao-Che Kad Chia-Chi YehChih-Hao Chang*, Hsin-Hua Chang*
! Department of Photonics Engineering, Yuan Ze Usitg, Taiwan
2 Department of Electro-Optical Engineering, Vanlhgversity, Taiwan
Recently, exciplex had drawn intensive interestlbge of its potential fg
employing as an emitting host in organic light-émg diodes (OLEDS). In thi
study, we successfully demonstrated that efficieimte OLEDs with exciplex hos
achieves maximum efficiencies of 15.6cd/A and 16.3V.
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#1217 Deposition of ZnO Nanoparticles on CellulosBaper with Zinc Acetate
Surface Pretreatment by Ultrasonic Spray

You-Lin WG, Shih-Hung LifA, Yu-Cheng Cherigand Jing-Jenn Lih

'Department of Electrical Engineering, National Qfian University, Taiwan’Department of

Biomedical Engineering, Hungkuang University, Taw#department of Applied Materials an
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Optoelectronic Engineering, National Chi Nan Unsigr, Taiwan

A zinc acetate surface pre-treatment by ultrasspray is proposed for the Zn

paper fabrication in this work. It is found that afttrasonic sprayed surfac

pretreatment of zinc acetate at 1680s helpful for depositing more Zn
nanoparticles onto the cellulose paper and high#OZratios of the depositg
nanoparticles can be obtained.

#1218 Study of Radiation Hardness of Hf@based Resistive Switching Memory
at Nanoscale by Conductive Atomic Force Microscopy

You-Lin W0, Shih-Hung Lif, Yu-Huei Huany and Jing-Jenn Lih

'Department of Electrical Engineering, National Qkan University, Taiwan’Department of
Biomedical Engineering, Hungkuang University, Taw#Department of Applied Materials an
Optoelectronic Engineering, National Chi Nan Unsigr, Taiwan

A top-electrodeless resistive switching memoryRART) with HfO,/Ti/Mo

structure was fabricated. The metal Mo substrate wsad to provide a solid supp
as well as good Ohmic contact with the substratdenoConductive atomic forc
microscopy (CAFM) with a Au-coated Si tip was usedmeasure the resisti
switching characteristics of the RRAM device befard after C& 7 -ray
irradiation. It is found that the set voltage s§/ forming voltage (VWrming),

resistance of high resistance state (RHRS) andrésigtance state (RLRS) all

exhibit large variation after b  -ray irradiation. Although the post-irradiats
RHRS/RLRS ratio is larger than “l@nd making the device has excellent ng
margin, the Hf@-based RRAM is still not actually radiation hard fwactical use.
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#1219 Fabrication of Intrinsic Layer by Hydrogen Diution Method on the
Characteristics of a-Si:H Thin-film Solar Cells
Bo-Han Ho, Yeu-Long Jiang
Graduate Institute of Optoelectronic Engineering Bepartment of Electrical Engineering, Nation
Chung Hsing University, Taiwan

The i-layer of hydrogenated amorphous silicosii&t) p-i-n thin-film solar cells
were prepared by 13.56 MHz plasma enhanced chemiapbr depositior
(PECVD). Hydrogen dilution ratio (R = B{[SiH4]) was changed from R6 to R1
The optical properties of the films were measurgdspectroscopic ellipsomet
(SE) to identify the film qualities. Increasing R 6 to 10, thdsy was increased
but the absorption coefficientr was reduced. R6, R8 and R10 conditions w
used to fabricate the i-layers of a-Si:H p-i-n saalls. R6 and R8 i-layer solar ce
had higha and low defect density, which obtained high slinduit current density
(Js9 and efficiency ). for R10 i-layer solar cell had high optical bagab €y) and
low a of visible light, which leaded to the increaseVgf, but the decrease of tlig

al

andz. TheEg anda of the intrinsic layer should be optimized to obténe suitable
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Jsc andVy to improve the performance of a-Si:H solar cell.

#1220 The effect of various concentrations of PVDAFP polymer-gel
electrolyte for dye-sensitized solar cell

Ho-Chun Hst, Chiu-Hui Lier, Hsueh-Tao Chduand Shi-Ting Chén

'Department of Engineering Science and TechnologgtioNal Yulin University of Science and
Technology, TaiwarfDepartment of Electronic Engineering, National Yiullniversity of Science

and Technology, Taiwan

—

The PVDF-HFP gel electrolytes were successfulgdufor the fabrication @
DSSCs. In this study, we have prepared liquid sd&de, add gel electrolytes of |5
wt % PVDF-HFP and 10 wt % PVDF-HFP, respectively, which the power
converting efficiency and electrochemical impedaspectra (EIS) of the cells were
measured. As the results shown, the short circureat density @) was descended
as the increase of the concentrations of PVDF-HfePy 11.55 mA/crfi to 10.22
mA/cn?. The ionic diffusion impedance for the redox-cauffl/ls) in the gel
electrolyte were also increased as the concentratid®VDF-HFP from 0.6X2 to
1.15Q. It would be caused by the decreased; afiffusion rate in electrolyte due to
the viscosity of gel electrolyte increased by coniaions of PVDF-HFP.

#1221 Fabrication of TiG, compact layer precursor at Various ReactionTimes
for Dye Sensitized Solar Cells

Hsueh-Tao Chady Ke-Ming Lirf, Ho-Chun Hsé

'Department of Electronic Engineering, National YonUniversity of Science and Technolog

TaiwanDepartment of Engineering Science and TechnologyioNal Yunlin University of Scienc

11

and Technology, Taiwan

A compact layer is used to increase the phott@econversion efficiency o
DSSCs due to it can improve the transparent coratuoikides (TCOs) surface and
prevent the electrolyte from directly contactinge thTO (Indium Tin Oxide
substrate. In this study, DSSCs with compact lagacting for three hours afe
compared to those without compact layer, wheresttwat-circuit current, fill factor
and solar energy conversion efficiency are improwsd 15%, 3%, and 29%,
respectively. Based on electrochemical impedaneetsp(EIS) measurements, we
understand that the compact layer can decreasehtrge interfacial resistance and
the leakage current due to that the dense TiO2paaticles can effectively prevent
the charge from transporting from the photoanodethi® ITO substrates. By
comparison of the compact layer reacting for défgrtime, the photoelectric
conversion efficiency of DSSCs with a compact laecting for 3 hours is higher
than that for 24 hours.
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#1224 Self-assembly of Gold Nanoparticles to ModifyTO Electrodes with
different surface modifying agents: MPTMS, APTES
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Hsueh-Tao Chdly Che-Wei Lit, Ho-Chun-Hsé Tien-Ming Wé
'Department of Electronic Engineering, National YonUniversity of Science and Technolog
Taiwan “Engineering Science and Technology, National Yulimiversity of Science an
Technology, Taiwan

Gold nanoparticles have been made by self-assemiethod on ITO glas
modified with different organosilane (MPTMS, APTES&) various self-assemb
time(4, 8 and 12 hours). The surface propertiese Haeen investigated by usit
UV-vis spectroscopy. The results show that the »Ifihictionality in the APTES
binder molecule is favourable for large amount oflNRs. Systematic C
measurements of Fe(CN)* in 0.1 M KClI revealed that the influence of thader
molecule on the electronic transfer reaction ismegligible: k0 increases with th

increase of nanoparticles grafting time and a smalEp is obtained. The

AuNPs-APTES/ITO electrodes have better electromstex and electrocatalyt
activity.
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#1229 Performance improvement and durability test D titanium-substrate
dye-sensitized solar cells
Qiao-Zhi Guan*, Ming-De Lu, Yung-Liang Tung
Green Energy and Environment Research Laboratdmesistrial Technology Research Institu
Taiwan

The back-illuminated DSSC sub-modules with higlability, performance, an
durability were fabricated .The effects of (a) #mess of TiQ, (b) post-treatment g
WEs (b) gap of CEs and WEs, (c) concentration dine and (d) transparency
counter electrode were investigated. The conversiiciency §) of the DSSC
sub-modules with low-volatility electrolytes was56.%. After more than 100
hours under one sun light soaking and®@nvironment condition, the conversi
efficiency maintained 95 % performance.

te,

#1236 Crystalline behavior of two-stage heat treatemt on printed CZTS films
Shih-Hsiung Wi?, Chuan-Feng Shft, Yu-Yun Wanlf Chia-Wen Charly Chou-Cheng L
Sheng-Wen ChanHung-Ru Hstj Chung-Shin Wu

'Green Energy and Environment Research Laboratdnidsistrial Technology Research Institu
Taiwan®Department of Electrical Engineering, National Gié&ung University, Taiwan

The CuzZnSng (CZTS) precursor was printed on Mo-coated gladsstsates

fe,

The crystallized &GZnSn(S,Se) (CZTSSe) films were obtained through two-stz
heat treatments. The one-stage CZTSSe film that welenized withou

age

pre-sulfurization had a bi-layer structure, in whithe fine grains (about 50 nm)

emerged near the bottom Mo. Contrarily, the twgst&€ZTSSe film that w

selenized with pre-sulfurization showed compact &rde grains (about 1 pm)
throughout. During pre-sulfurization process,,8uS phase and non-crystalline
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Zn-S compound were formed. After high temperateterszation process, the rapi

grain growth enhanced the formation of high qualli¥TSSe films. The resulte
efficiency of CZTSSe solar cell was 2.88 %.

d

#1238 A Single Molecule-Active-Layered WOLED with 3% External
Quantum Efficiency via Employing Excimer Fluorescerme
Chang-Hsuan ChénChun-Shu LéeWen-Yi Hun§ Ying-Hsiao Chehand Pi-Tai Chofi
Yinstitute of Optoelectronic Sciences, National TamOcean University, TaiwafDepartment of
Chemistry, National Taiwan University, Taiwan

A highly emissive blue fluorescent molecule, Cz9RhAvas found to emit
panchromatic white light spectrum (400-750 nm)ilim f powder and single crystg

in which an additional fluorescence band at ~550wam assigned as the excimeri

exciton emission. Exploiting Cz9PhAn as the singhaitter, a white organic ligh
emitting diode (WOLED) was fabricated with a maxmmuexternal quantun
efficiency (Jex) of 3.6% at 1000 cd mi (4.2 V) with CIE coordinates of (0.3
0.33). This non-doped, single component WOLED digamtly reduces thg
complexity of the fabrication process and henceleen a green and cost-effecti
alternative among the contemporary display/lightexchnologies.
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#1244 Laser-induced Protrusion on Ultra-thin Graphte for Field Emission
Kuang-Yu Wang, Wan-Lin Tsai, Po-Yu Yang, and Hu@mgrg Cheng
Department of Electronics Engineering and Institft&lectronics, National Chiao Tung Universit
Taiwan
Ultra-thin graphite was successfully synthesizedNofilm by thermal CVD. The
thickness of UTG could be modified via H2/C2H4 eatigrowth time, and coolin
rate. No noticeable field emission for pristine UB8en under the field of 5.
V/um. As the laser power density of 200 mJ/cm2 wadieghpL-UTG exhibited
better field emission properties with turn-on fig2.5 Vium. Laser power densit
should be under proper modulation to make protnssion UTGs. Power densi
under the threshold value provided insufficient €si@n sites for field emissio
However, excess power density may cause damageartats of UTG and reduc
the current density.
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#1248 High Thermal-Stable Glass-Based Phosphors fdfigh-Power White
Light-Emitting Diodes
Jin-Kai Chang, Li-Yin ChenWei-Chih Cheng, Jhih-Ci Huang, I-Yin Kuo and WétidCheng
Department of Photonics, National Sun Yat-Sen Unsitye, Taiwan

In this study, we demonstrate phosphor dopeddRBG) with excellent thermj
stability and color rendering properties, whichsigitable for high-power whit

A

D

light-emitting diodes (WLEDs). The quantum effioogn(QE) and color renderin
index (CRI) was 55.6% and 85, respectively. The PEhGws great thermal ar
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damp resistance. The PDG can be potentially usquh@sphor-converted layer f
high-power WLEDs.

#1249 Formation of Polycrystalline-Germanium Thin FHm via Solid-Phase
Crystallization with and without Capping Layer
Ming-Hui Huang, Chan-Yu Liao, Yu-Ren Li, Ching-YuwaHg and Huang-Chung Cheng

Department of Electronics Engineering and Instibft&lectronics, National Chiao Tung University,

Taiwan

This work investigated the crystallization anderthal loss of amorphoy
germanium (a-Ge) thin film via solid-phase crystallion (SPC) with differen
process parameters. The effect of oxide cappingrlaring high temperatur
annealing was also investigated in this work.
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#1253 Efficient Inverted Organic Solar Cells with Nno-Structured
“Quasi-Bilayer” Interfaces
Jung-Hao Chang, Kuan-Chen Chen, Wei-Ching Huangngtvu Huang, Wei-Chieh Lin, Hao-V
Lin"
Dept. of Materials Science and Engineering, Nafidising Hua University, Taiwan
We demonstrate the halogen-free solvent fabanadf “quasi-bilayer” inverteg
organic photovoltaic devices. The inferior soluliliof pristine fullerene in
non-halogenated solvents is utilized to control ihéerpenetration of uppe
polymeric donor layers with bottom fullerene laydstand-like nano-morphologig
are revealed by SEM and TEM. Correlation betweemicdeperformance an
thin-film nano-morphology is observed. High effices of up to 6.55% and 7.15
were observed for PBDTTT-C-T and PTB7 cells, respely.
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#1256 Vacuum Deposited Perovskite Solar Cells Fabated with Substrate
Heating Technique
Sheng-Yi Hsia Chang-Wen ChénHao-Wu Lir

'Department of Materials Science and EngineeringioNal Tsing Hua University, Taiwan

A novel vacuum-deposition and substrate heatingthod to fabricate

organometal halide perovskite solar cells is dgyatdo Uniform and highly
crystalline perovskite thin films with very highréace coverage are produced.
fabricating with optimized substrate temperturgdf°C, the cells deliver maximu
efficiency exceeding 15%.
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#1259 Silver Nanowire PEDOT:PSS Composite Transpan¢ Electrodes for
Efficient ITO-Free Organic Solar Cells
Kai-Ming Chiang, Wei-Jung Chi, and Hao-Wu Lin
Dept. of Materials Science and Engineering, Nafidising Hua University, Taiwan
In this study, we combine Poly(3,4-ethylene ditwgphene):

poly(styrenesurfonate) (PEDOT:PSS) and silver nares\AgNWSs) to fabricate
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highly conductive film as indium tin oxide replacemt in optoelectronic devices.
Different from traditional approaches, only veryahamount of AQNWs are mixed
in PEDOT:PSS, resulting to a loose connected nétsvovWe find that loose
connected AgNWs in the PEDOT:PSS matrix can effebti improve the
conductivity of the conductive polymer-based eled&. By utilizing these
electrodes in the optoelectronic devices, we detnates efficient P3HT:PCBM
organic solar cells with power conversion efficigp to 4.2%.

1%

#1260 Device Fabrications and Characterizations oinverted Organic Solar
Cells Using Polyethylenimine Ethoxylated Cathode herlayers
Xue-Qian Yoty Chih-Ting Yeh Chih-1 Wi
'Graduate Institute of Electro-optical Engineerimgl &5raduate Institute of Electronics Engineering,
National Taiwan University, TaiwafDepartment of Electrical Engineering, Graduateitumst of
Electro-optical Engineering and Graduate InstitafeElectronics Engineering, National Taiwan
University, Taiwan
The solar cells investigated in this thesis alwitated in inverted structures with
P3HT:ICBA as the active layer. First, we optimibhe PEIE cathode interlayer, and
the efficiency can reach 5.23% after optimizatibhe PEIE layer lowers the ITO
work function (WF), and can be used as a cathodéen, the AZO layer is
introduced in the devices along with PEIE to modifg WF and make the active
layer junction smoother and the PCE achieves 5.70%S measurements on
PEIE-coated ITO or AZO film show the consequence\# modification. AFM
measurements were also carried out to figure autrtbrphology of these layers.

#1266 Modeling and Simulation of Flexible Oxide Thi Film Transistors
Dongseok Shin, Sang Myung Lee and llgu Yun
'Department of Electrical and Electronic Engineerivignsei University, Republic of Korea
Electrical characteristic of amorphous indiumligad zinc oxide (a-1GZO) thirn
film transistors (TFTs) on flexible substrate angastigated with various channel
width and length. Its electrical properties accogdio the physical dimension of the
channel are analyzed through Technology Computdedi Design (TCAD
simulation.

#1267 The Experiment Observation of Dynamic Bendin&tress Test of Flexible

a-IGZO TFTs with Various Bending Radius

Sang Myung Lee, Dongseok Shin, and ligu Yun

Department of Electrical and Electronic Engineerivignsei University, Republic of Korea
As one of the next-generation display, the flexilisplay is the most attractiyve

one. For that, people researches through variougs veaich as changing the

materials or structure of the thin-film-transist¢f$-Ts). To use these flexible TRT

devices, we should study about the characterisfitse flexible TFTs with variou
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stresses such as mechanical stress, bias stigtssstiess and so on. So, in t
paper, we observed the electrical effect of the haeical stress on amorpho
IGZO TFT with various bending radius and cyclesdAme called this experimel
as a folding stress test because the bending rediess than 3R.
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#1269 Deposited a-Si:H solar cells by modulationiital gas flow of i-layer
Chia-Hung Chang, Yeu-Long Jiang*
Graduate Institute of Optoelectronic Engineerind Bepartment of Electrical Engineering, Nation
Chung Hsing University, Taiwan

The hydrogenated amorphous silicon (a-Si:H) pthim-film solar cells werg
fabricated using 13.56 MHz plasma enhanced chemagabr deposition (PECVD
technique by modulation initial gas flow for i-laygeposition. The initial gas flov
was controlled using Hfill up vacuum chamber to reach the target pressand
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then the SiH4 gas flow was step increased befodeadier plasma ignition. Th

results showed that increasing the waiting and ydélme could increase the

open-circuit voltage\,) and fill factory EF). Step increasing SiHbas changed t
hydrogen dilution ratio, which had the functions lgfdrogen passivation on tk

surface of the p-layer, and reduction the highatisgion of SiH in plasma. The

film density could be increased and the defectslavtne reduced. Increasing t
wetting and delay time of step increasing of Sias flow could improve th
performance of solar cells. The solar cell fabeddby watting time (-79s) and del
time (+104s) could obtain the energy conversiorerfly of 7.05%V,. of 0.873 V,
short-circuit current density of 11.62mA/gnandFF of 69.5%.
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#1270 Highly Efficient Exciplex For Green OLED
Pin-Yi Chiand, Wen-Yi Huny Shih-Wei LiA, Ken-Tsung Wong
Ynstitute of Optoelectronic Sciences, National TaivDcean University , Taiwan
“Department of Chemistry, National Taiwan Universifgiwan

A simple green emission exciplex device with atemal quantum efficiency g
high as 12.4 % has been successfully achieved bybicing hole-transportin
DSDTAF and electron-transporting 3N-T2T. The higfprmance OLED wa
from the effective harvest of exciplex triplet extis via reverse intersyste
crossing process.

#1272 Efficient Thermally Activated Delayed Fluoresence Material for Blue
Organic Light Emitting Diodes

Jhen-De Lek Chun-Shu LéeWen-Yi Hun§ Shuo-Hsien CheAgKen-Tsung Worfg

!Institute of Optoelectronic Sciences, National TaivDcean University, Taiwan

2Department of Chemistry, National Taiwan Universifgiwan

An organic light emitting diode based on thermalactivated delaye

fluorescence (TADF) has been produced using assigped 1,3,5-triazine core wit
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carbazole peripheral groups (pTCz) as an emittériclwexhibited a maximun
external quantum efficiency of 5.3% with CIE (0.0518).

#1282 Investigation of Graphene Nanosheets as Coent Electrodes for
Dye-Sensitized Solar Cells
Chih-Hung Tsai*, Chih-Han Chen, Yu-Chen Hsiao, Pivgan Chuang, and Po-Hsi Fei

Department of Opto-Electronic Engineering, Natiobahg Hwa University, Taiwan

In this paper, graphene nanosheets were premarddl O substrates as counter

electrodes for DSSCs. Graphene nanosheets+Pt amdupter electrodes wer

characterized for their physical and electrochempraperties and were used

fabricate DSSCs. The photocurrent density-voltad®/)( characteristics of the

DSSCs were measured under illumination of the stedl AM 1.5G sola
simulator. The Jsc, Voc, and fill factor of the S®%ased on conventional
counter electrode are 14.56mAfn®0.70 V and 0.70, respectively, yielding
overall efficiency of 7.13%. Under the same comwditithe DSSC based on graphg
nanosheets+Pt counter electrodes showed enhanced16$89 mA/cr) and
efficiency (8.16%). Power conversion efficiency tbk DSSC was enhanced
~14% with using the graphene nanosheets+Pt coelgetrodes.
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#1285 The Comparison of CZTSe Thin-film Solar CellsGrown on Various
Back-contact Materials
Jui-Fu Yang? Fang-I Lat’, Shou-Yi Kud
'Department of Photonics Engineering, Yuan-Ze Ursiitgr Taiwan
“Department of Electronic Engineering, Chang Gungyéhsity, Taiwan

CwZnSnSg (CZTSe) thin films were synthesized on differenbstrates by
sputtering Cu, Zn, and Sn precursor: selenizatioorder to achieve high efficieng
semi-transparent and bifacial devices, understgndirthe interfacial properties
the CZTSe/TCO boundary is one of the most imporiasties. In this pape
morphological changes of CZTSe films for each he&aatment step wer
investigated with respect to the kinds of glassssales: bare, Mo-coated, Indiu
Tin Oxide (ITO), and F-doped Sa@FTO) soda-lime glasses. It was found
deterioration in cell performance was due to reiductn the fill factor (FF)
originating from the increased resistivity of th&€ds. SIMS, XRD, and Ha
measure analyses revealed that the increasedviggisias mainly attributable fron
the crystal changed of ITO, and the FTO undesirédnimation at the CZTSe/FT(
interfaces.
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#1286 Investigation of Surface Passivation for CIGSolar Cells Formed by
AP-PECVD Selenization
Chien-Hung Wti, Kow-Ming Chan§ Bo-Wen Huang Po-Ching H8, Hao-Jhong L3, Tai-Yuan

Chand, Jui-Mei Hsd, Kuo-Hui Yangd, Chien-Hsiung Hurfy and Shui-Jinn Warig
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'Department of Electronics Engineering, Chung Huavéhsity, Taiwan’Department of Electronic
Engineering, National Chiao Tung University, TaiwdNechanical and Systems Resea
Laboratories, Industrial Technology Research Intit Taiwan “Institute of Microelectronics
Department of Electrical Engineering, National Cipé&tung University, Taiwan

In this thesis, different crystalline seleniuninttilms were deposited b
atmospheric plasma enhanced chemical vapor depogiiP-PECVD) on
In/CusGa precursor layer. Additionally, the CIGS thimfd were placed int
chemical solutions to carry out the experimentssafface passivatior
including thioacetamide (TAM) and Ga-S. We analyttee elements
composition of the CIGS thin films surface by XRAtakysis. The experimen
show the CIGS thin film was passivated by TAM liduiand the beg
conversion efficiency of the solar cell device i16%.
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#1297 Analysis of MoOx as hole injection layer in OEDs via sychrontron
induced radiation photoemission spectroscopy
Chia-Shou Li,Guo-Kai Liad, Jung-Hung Changand Chih-1 Wi?
'Graduate Institute of Photonics and Optoelectromiegional Taiwan University, Taiwan
“Department of Electrical Engineering, National TamUniversity, Taiwan

In our previous research, the efficiency of halely devices is obviousl
increased as thickness of molybdenum oxide (Mo®xJdcreased. To explore t
mechanism, various thicknesses of MoOx are depbsitel TO. The chemical shi
of core level of molybenum (Mo) and indium (In) abserved via synchrotro
induced radiation photoemission spectroscopy. M@eahe hole transport laye
(HTLs), N,N-DI(1-NAPHTHYL)-N,N -DIPHENYL-(1,1-BIPHENYL)-4,4
-DIAMINE (NPB), is incrementally evaporated on MoOw investigate thg
interaction between them. Compared with thicker Ma®@ore Mo can be reduce
by In and NPB at thin layer of MoOx. It indicatdsat there are more gap sta
between the interface of ITO/MoOx and MoOx/NPB. 3&@ap states can provi
hole transport path to improve hole injection eéficy.
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#1301 Niobium Diselenide Nanosheets as Counter Hiedes for Pt-free
Dye-sensitized Solar Cells
Wei-Chih Huan§ Mohammed Aziz lbrahémYu-Chen Hsiap Chih-Han Cheh Chun-Jyun
Shit,Chih-Hung Tsdi*, and Chih-Wei Chti
! Department of Opto-Electronic Engineering, NatioBaihg Hwa University, TaiwaADepartment
of Physics, National Taiwan University, TaiwdResearch Center of Applied Science, Acade
Sinica, Taiwan

In this work, niobium diselenide (Nb8§enanosheets were used as the cou
electrodes for DSSCs. NbSenanosheets and Pt counter electrodes
characterized for their physical and electrochemmraperties and were used
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fabricate DSSCs. The photocurrent density-voltad®/)( characteristics of thee

DSSCs were measured under illumination of the stedl AM 1.5G sola
simulator. The results showed that DSSCs based loGeNnanosheets count
electrodes achieved a conversion efficiency of %,7@hich was higher than th
efficiency of 7.01% for Pt-based counter electrodése NbSe nanosheets provide
cost-effective counter electrodes alternative ertbble metal Pt in DSSCs
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#1302 Performance enhancement of Amorphous Si ThiRim Solar Cells
Containing Nanostructure Silver Conductors Fabricaed Using a Nonvacuum
Process
Jun-Chin Lid? Yu-Hung Chef Chen-Cheng L Chung-Yuan Kurlg
'Department of Electrical Engineering & Graduatetitnge of Optoelectronic Engineering, Nation
Chung Hsing University, Taiwan’Photovoltaic Technology Division, Green Energy 4
Environment Research Laboratories, Industrial Tetdgy Research Institute, Taiwan
This paper proposes a low-cost highly reflectipiid organic nanostructur
silver conductor with superior conductivity, usifgack contact reflectors i
amorphous silicon (a-Si) single-junction superstrabnfiguration thin-film sola
cells produced using a nonvacuum screen printioggss. The conductive paste
composed of Ag nanowires (Ag NW) mixed with an Agnastructure sheet (
NS). The paste is referred to as “Ag NWS.” A conmgxar of silver conducto
samples with vacuum-system-sputtered silver sampledicated that the
short-circuit current density {J and the open-circuit voltage (Y of Ag NWS
conductor cells exceeded 0.22 mAfcand 66 mV, respectively. The Ag NW
conductor with back contact reflectors in solalsc@&as analyzed using exterr
quantum efficiency measurements to effectively eckdight-trapping ability in &
long wavelength region (580-700 nm). The cells toiesed using the optimized A
NWS demonstrated an increase of approximately 6ih%power conversior
efficiency under AM 1.5 illumination. These resuitglicated that the Ag NW
conductor back contact reflector layer is a sugatdndidate for high-performan
a-Si thin-film solar cells.
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#1303 Modified Co-evaporation Process for Thin-FilmnCIGS Solar Cells
Wei-Sheng Lin, Ding-Wen Chiou, Chou-Cheng Li, Sh&ieg Chan, Lung-Teng Cheng*
GREEN ENERGY AND ENVIRONMENT RESEARCH LABORATORIESJNDUSTRIAL
TECHNOLOGY RESEARCH INSTITUTE, TAIWAN

This study involves traditional three-stage andodified multi-stage
co-evaporation process. The position and slope afg&ading was successful
fabricated with a multi-stage process. The othediffel process was used with

ly
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insertion stage of annealing in Se atmosphere &ftee stage. The impact on (J‘he

Ga and sodium grading in the deposited CIGS layey @valuated by SIMS. Effe
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on the crystalline phases in the absorber layee wefestigated by X-ray diffractio
and Raman spectroscopy. The solar cell showed tmiapd efficiency of 14.779
without an anti-reflection layer.
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#1312 Highly Conductive and Transparent PEDOT:PSS-bBped Graphene for
Polymer Solar Cells
Ting-Hao Cheh Jieh-1 Tauf, Wei-Hsuan Tserigand Chih-1 Wi 2
Graduate Institute of Photonics and Optoelectromiegional Taiwan University, Taiwan
“Department of Electrical Engineering, National TamUniversity, Taiwan

Graphene, an extremely excellent 2-D materialeseas highly conductive ar
transparent electrode for Polymer Solar Cells (FSKsre we demonstrate a no
method to increase the performance of transpareBCsP by introducing
PEDOT:PSS-doped graphene. PEDOT:PSS-doped grapheoeeases thg
conductivity, and hence, increases the overallgoerance of PSCs. However, hi
doping concentration will decrease the transmitanicPSCs. Therefore, there ig
trade-off between the conductivity and transmitear&lso, the PEDOT:PSS-dop
graphene will also increase the work function, Whiserves great in anog
electrode. It will further help the carriers extramore easily. To obtain a bett
performance, we optimize the thickness of actiyelaAs a result, we overall cg
get a power conversion efficiency (PCE) of 2.82%joh is nearly similar to th
performance of metal-based electrode PSCs.
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#1315 Fabrication and characterization of vertical20 nm RRAM using novel
Ir(20 nm)/AIO /W cross-point architecture
D. Jana, A. Prakash, S. Chakrabarti, and S. Maikap*

Thin Film Nano Tech. Lab., Department of Electroligineering, Chang Gung University (CGU),

Taiwan
A vertical 20 nm resistive random access mem&RAM) using a new Ir(2(
nm)/AIO/W cross-point architecture have been fabricatéds Vertical cross-poin
memory device shows resistive switching with examslluniformity, long endurang
of >10° cycles and good data retention of $$at a current compliance (CC) of
pA. Repeatable >500 switching cycles are also obthwith a low CC of 1QA.

~—+

#1323 Direct Patterning of Graphene by E-beam Expasgy
Yi-Ling Shen, Chien-Ting Wu, Tung-Huan Chou, Ya-8len
National Nano Device Laboratories, Taiwan

We demonstrate a method to fabricate graphenerpetg by a long time e-bea
exposing via variable shape beam system. The témiyoprocesses sever
advantages of direct writing for making positivelen mask to protect grapher
Raman, TEM and XPS analysis indicated bi-layeregplgene with 2x2im? carbon
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area was deposited.
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#1327 The analysis of the effect with Ag disk-shade nanoparticles
incorporated in organic photovoltaics
Mei-Hsin Chef¥, I-Chi Ni? , Chang-Lin WY Yi-Chen Lid , Chia-Huan Hst Chih-Hung Tsat,
Yu-Kuei Hst, Chien-Chih L&, Shien-Der Tzerfg
'Department of Opto-Electronic Engineering, NatioRahg Hwa University, Taiwan
“Department of Physics, National Dong Hwa UniversTgiwan

In this study, the effect of P3HT:PCBM incorp@t Ag disk-shape
nanoparticles (NPs) was studied in organic photaied. The fabrication of Ag
disk-shaped nanoparticles was using the citratactexh method. The colloid ¢
nanoparticles was synthesized and then transféroed aqueous phase to organic
phase for mixing well with the polymer materialsccArding to experimental
results, the values of PCE made from the devicesrporated with the Ag NPs In
P3HT:PCBM solution have reached to 3.92%. The SEMges can realize the
annealing effect related to the active layer wittp WPs. Furthermore, the Raman
spectroscopy helps us to understand the crystapregerty and the difference of
vibration modes from the active layer. Finally, th€IR can provide the bonding
information between the organic atoms and the Ag.NP
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#1339 Effects of Q flows on the properties of Co-sputtering InO3-Ga,03-ZnO
Thin Films
Yih-Shing Le¥, Yuan-Zhe Lihand Sheng Yu Zhho
'Department of Optoelectronic System Engineering,ndfisin  University of Science and
Technology, Taiwarf Institute of Electronics, Minghsin University of iSnce and Technology,
Taiwan
Co-sputtered HD3-Ga0s-ZNnO (IGZO) thin films were deposited on glass
substrates in a mixed ambient of Ar ang & a fixed working pressure of 5 |m
Torr - The influence of @Ar flow ratio on the optical and electrical propes of
co-sputtering 1GZO thin films has been systemdiicalvestigated by means of
characterization from X-ray diffraction (XRD), scahectron microscopy (SEM
Energy dispersion spectrum (EDS), UV-vis spectrpgcand Hall measurements.
Results show that the average transmittance ofputiesed 1GZO thin films
increases from 82.93% to 84.76% and saturates.8¥8#hen Q flow is more thar
1 sccm, which is ascribed to the fact that agglateer particle structure changed
fine grain structure with increasing @ows from 0 sccm to 1 sccm.

#1347 Superficial Molybdenum Oxide (MoOx)-Molybdenmm (Mo) Extended
Gate EFTs as pH Sensor
Atanu Da$, Danny Hsu K§ and Liann-Be Charlg, Ray-Ming Lif, Lee Chow

'Graduate Institute of Electro-Optical Engineerimgl &reen Technology Research Center, Chang

Gung University, TaiwarfGraduate Institute of Electronic Engineering, ChaBigng University,
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Chang Gung University, TaiwaDepartment of Physics, University of Central FlaritVSA

The pH is one the most important parameters faracterizing the chemica
properties of an aqueous solution. Since the fist of glass electrode to the
detection of pH, much efforts have been devotedewveloping new materials and

methods. In this study, pH sensor in extended fyaltk-effect transistor (EGFETS

configuration is fabricated using superficial Mo@. A highly reproducible and

stable pH sensing properties are observed in dsespd Mo film with superficia
MoOx thin layer. We have found similar sensing hetaof Mo film furnace
annealed in gambient for an hour at 20C and 300C, respectively. We specul

N

e

that the stable sensing pH performance is owirthecsuperficial MoOx’s presence

on the as-sputtered Mo film. The average voltagesiseity of MoOx sensor fo
hydrogen ion detection shows a near-Nernstian sehsiof approximately 57.3

mV/pH in pH buffer concentration between pH 2 amtl 12 at room temperature

(300 = 2 K). The hysteresis effect in=A—7—10—-7 pH loop is 2.4 mV. Th
initial drift of is about 3.85 mV/h in the pH 7 Waf solution. The drift becom
small with the lapse of time and is stable to 210&h after 2 h. The MoOx sens

we have fabricated has shown good sensing propartieerms of sensitivity anE

linearity for 4-5 times of measurements in the pdhge from 2 to 12. Th
superficial MoOx sensor would be attractive for guial application in pH
detection for its simple fabrication process apassble biosensor.

#1348 Area effect of sensing property on schottkyngssion type Resistive
Switching Random Access Memory Sensor Device
Yu-Ren Ye, Jer-Chyi Wang, and Chao-Sung Lai
Department of Electronic Engineering, Chang Gungéhsity, Taiwan

In this paper, we demonstrate the high sensitsgnsor device at first time.
this structure, the Pt/GdOx/W schottky emissioretigRAM, we used the schottk
barrier to make difference between on and off cusreWe could get the optimiz
device with high sensitivity, about 74.36 mV/pHadahe high yield of RRAM with
the 00.2 cm radius of the sensing area. Platinattreldes have been found to ha
superior properties, except for the retention atabikty, owing to the ease ¢
movement of oxygen ions or atoms along grain boueslanto the atmosphere.
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#1352 GRAPHENE BASED FIELD EFFECT TRANSISTOR WITH
FLUOROGRAPHENE GATE INSULATOR
Kuan-l Hd', Ching-Yuan Sé, Chao-Sung Lat*

'Department of Electrical Engineering, Chang Gungvehsity, Taiwan?Graduate Institute o

Energy Engineering and Department of Mechanical iigeging, National Central University,

Taiwan

f

A novel graphene based insulator, fluorographengtroduced as gate insulator
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in a field effect transistor. To check the dielecstable or not, dielectric constant
and breakdown electric field are investigated ia thsearch.

#1356 A Three Dimensional Analytical threshold Vokge Model for Quadruple
Gate MOSFET with the Interface Trapped Charges
T. K. Chiand, Yi-Hung Chofi Hong-Wun Gao, and Yeng-Her Wong
'Dept. of Electrical Engineering of National Univigyf Kaohsiung, Taiwan
?Institute of Microelectronics of National Cheng Kubniversity, Taiwan

In this paper, a three-dimentional analytical glod for
interface-trapped-charge-degraded threshold behagiodeveloped by solving
Poisson’s equation for the quadruple-gate MOSFEifls the effects of equivalent
oxide charges on the flat-band voltage. To cheekattturacy of the present model,
the results are compared with a 3-D device simuf@&SSIS”. Good agreements
have been obtained for exploring the effects ofhibecarrier induced damage on
the quadruple-gate MOSFETs.This model not only gitree physical insights into
the device physics, but also offers the basic o@sgg guidance of thg
guadruple-gate MOSFETSs.

D

#1361 Influence of Oxygen Ambiance on Zr@Based Flexible Resistive

Switching Memory
Chun-Chieh Lin*, Huei-Bo Lin, Chang-Yu Chen, Shuen\Wsai, and Hsiao-Yu Wu

Department of Electrical Engineering, National Ddihga University, Taiwan

9%
o

Resistive switching memory and flexible electosniequipment have attract
much attention because of their possible applinaiiothe future. A Zr@based
flexible resistive switching memory is studied imst work. The flexible devics
shows good resistive switching behavior. The inflkeeof oxygen ambiance during
the ZrQ deposition step on the device characteristicavsstigated. The resistive
switching region and operation voltages are pogsibhtrolled.

117

#1362 Effect of Mo process on the growth of MoSdayer for printing Cu(In,
Ga)Se solar cells
Lih-Ping Wang, Wei-Chien Chen, Chien-Chih Chiang
Green Energy and Environment Research Laboratdnesistrial Technology Research Institute,
Taiwan

The MoSe layer is an interfacial layer formed at Cu(ln, S@JMo during
selenization and plays an important role for thectical performance far
high-efficiency Cu(ln, Ga)Sesolar cells. In this work, the growth of the Mg$e
layer was investigated with the correlation to Mepdsition process for the printing
CIGS solar cells with stainless steel (SS) sulistiaoth MoSe thickness and the
degree of c-axis MoS@rientation parallel to Mo surface decreased witheasing
the sputtering pressure.
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#1365 Transient Analysis of Elliptical Reflector Ariennas for Near Field
Application llluminated by a Huygen’s Source
Shih-Chung Tudnand Hsi-Tseng Chéu
'Dept of Communication Engineering, Oriental Ingétof Technology, Taiwan
’Dept of Communication Engineering, Yuan Ze UnivigtsTaiwan

A closed-form analytical solution is developed faredicting the early-timg
transient electromagnetic fields which are gendrdig a perfectly conducting
elliptical reflector antenna when it is illuminateg a transient step spherical wave
due to an elemental Huygen’'s source located atfdbes near the surface. This
closed-form time-domain solution, which is validtibonear and far from the
reflector (and anywhere in the forward region ex@ghe second focus point) can
be used via the convolution theorem to efficierdhtain the early time transient
fields generated by the same elliptic reflectoreant when it is illuminated by |a
realistic finite-energy pulse which emanates gsrescal wave from the focus.

D

#1366 A Novel Mutation Strategy for Differential Eolution

Sheng-Ta Hsiéh Chun-Ling Lif, Huang-Lyu Wiand Tse Su

'Department of Communication Engineering, Orientatitute of Technology, Taiwan.
“Department of Electrical Engineering, Ming Chi Ueiisity of Technology, Taiwan.

In this paper, an novel mutation strategy is psgal for improving solution
searching abilities of differential evolution (DEAIso, the elitist crossover is
involved to produce potential vectors. In the expents, ten test functions of CEC
2005 functions are selected for testing performaoteproposed method and
compare it with two DE variants. From the resuitscan be observed that the
proposed method exhibits better than related workshost test functions.

#1367 Spoofing face Detection based on single imag®lysis
ChinLun Lai, ChiuYuan Tai
Communication Engineering Department of Orientatitate of Technology, Taiwan
In this paper, an effective and fast algorithnpieposed to verify the live face
images in the bioinformatics authentication systetasimprove the system
reliability. Via analyzing the DCT coefficients tlibution of the interested fage
region, fake faces shown in high quality displags ©e easily distinguished from
captured live faces. The simulation results show ¢jood performance of the
proposed method and proved that it is practicabéoapplied in real time fage
recognition systems.

Poster Session 3 (November 21 09:00-11:00)
Room Poster & Exhibition (1F)
Chair: Prof. Chu-Hsuan Lin, Department of Opto-Hiaic Engineering, Nationa

111



Dong Hwa University, Taiwan

#1078 Interface State Related to TransconductancenoChannel Length of
Contact Etch Stop Layer with Mechanical Stress

Pin-Hung Kuo, Yu-Yen Ho, and Wen-Teng Chang

National University of Kaohsiung, Taiwan

This paper reports on the interface trap density (0 CESL nFETs with short and
long channel length and the correlation with tramsiuictance () performance
through mechanical stresses. A high &d high variation occur with mechanical
stresses on long-channel FETs. Thg éhhancement through mechanical stresses
corresponds to a decrease ipn d&crease, particularly on long-channel nFETSs. [The
1/f spectrum agrees with the defect density relatedhe tendency of applying
compressive/tensile stresses.

#1082 1GZO Unipolar Inverters Fabricated with Film Profile Engineering
Chin-Wen Chah Ming-Hung W&, Rong-Jhe Lyl Horng-Chih Lirt * , and Tiao-Yuan Huarlg
'Department of Electronics Engineering and InstitftElectronics, National Chiao Tung University,
Taiwan®National Nano Device Labs, Taiwan
Two types of n-channel unipolar InGaznO (IGZO) irtees with either resistor- ar
transistor-load have been designed and fabricatighl film-profile engineering
(FPE) method. The channel length of FPE TFT isgiesd to adjust M; of the
transistors for adjusting the voltage transfer abristics of the inverters. The
transistor-load design of the inverter can suffidgimprove the VTC and promote
the voltage gain (28 atp$=5V).

#1097 A Potentiometric Glucose Biosensor Based onrdphene and Glucose
Oxidase Modified Ruthenium Dioxide Electrode
Jung-Chuan Chadtf, Ruei-Ting Chef Yi-Hung Liad, Jian-Syun Chen Min-Siang Huany and
Hsueh-Tao Chatf
'Department of Electronic Engineering, National YonUniversity of Science and Technology,
Taiwan “Graduate School of Electronic Engineering, Natiowahlin University of Science and
Technology, TaiwariDepartment of Information Management, TransWorldversity, Taiwan
In this paper, an arrayed flexible potentiometricgcgse biosensor modified by
graphene (GR) was developed. In order to fabrithée glucose biosensor, GR
solution was first cast on the Rp@lectrodes, which were fabricated by radio
frequency sputtering and screen-printed technidifeer that, glucose oxidase
(GOx) and nafion were mixed uniformly and dropped BuQ to complete
fabrication of the Ru@&GR/ GOx-Nafion glucose biosensor. In this studye |w
utilized the voltage-time measurement system (V-Easurement system) fo
determine the sensitivity and linearity of the gise biosensor. In this system,

sensor was connected with readout circuit which wgesl to amplify the signal, and
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computer showed the detection signals through graplfanguage LabVIEW. Th
experimental results showed that the average s8stysitand linearity of
RuQ,/GR/GOx-Nafion glucose biosensor were 8.698 mV/mMd a0.992,
respectively.

#1101 Investigation of INN Nanorod-Based EGFET pHbensors Fabricated on
Quartz Substrate
Shi-Xiang Chen, Sheng-Po Chang* and Shoou-Jinn §€han

Institute of Microelectronics and Department of diteeal Engineering, Center for Micro/Nano n

Science and Technology, Advanced Optoelectronichi@logy Center, National Cheng Kung

University, Taiwan
The extended gate field effect transistor (EGFE®hststs of an ion-sensitiv
electrode and a metal-oxide semiconductor fieldatftransistor (MOSFET) devic
It can be used to measure ion content in an elgtitreolution. In this article, wé
present the work of our research group, which hasessfully fabricated the firs
Indium Nitride (InN) nanorod as a sensitive memberanh the EGFET pH sensc
The InN nanorod-based EGFET pH sensor was fabdcate a quartz substra
using molecular beam epitaxy (MBE). The EGFET piHsse with InN nanorod
demonstrated improved sensing performance. The urezhscurrent and voltag
sensitivities of the pH sensor were 26 pA/pH andb@2nV/pH, at pH value
ranging from 4 to 10. This makes them suitableafeariety of applications such
pH sensors and biosensors.
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#1104 Impacts of Mechanical Stress on Strained Gatdl-Around Sidewall
Damascened Nanowires FETs
Tien-Shun Chang, Yi-Hsuan Chen, Jer-Yi Lin, Po¥,Ki-Hsien Lu and Tien-Sheng Chao
Department of Electrophysics, National Chiao Tungversity, Taiwan

The characterization of strained Gate-All-Around deSvall Damascene
Nanowires-FETs (GAA SWDNW-FETS) is presented irs fp@iper. The dimensior
of the poly-Si NWs are approximately 7 nm x 12 nithva smooth elliptical shapt
According to our results, strained silicon is usefuen in a sub-10 nm poly-$

nanowire device. The larger shift in threshold agé and improvement in drajin

current of longer nanowires indicates that theyehgreater stain in their suspeng
structures.
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#1105 Deposition of Carbon Thin Films on Silicon Sastrates with
Nano-Porous-Silicon Buffer Layers for PhotodetectoApplications

Kuen-Hsien Wu, Chia-Chun Tang, and Chong-Wei Li

Department of Electro-Optical Engineering, SouthEaiwan University of Science and Technolo

Taiwan

IV

Carbon thin films were deposited on Si substratiéls mano-porous silicon (NP$
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buffer layers by electron-cyclotron-resonance cloaimi vapor depositio
(ECR-CVD). Photodiodes based on the developed oattio films demonstrate
high photoresponsivity of 67 mA/W at an incidentweiength of 350 nm an

achieved a photo-to-dark current ratio (PDCR) upli® under a bias of 5YV.
Therefore, carbon-on-NPS is very promising for diegweent of low-cosi

ultra-violet (UV) sensing devices.

#1112 The study of large scale MeSynthesized by HS sulfurization
Yen-Teng HY Yung-Ching Chly Meng-Wei Lih, Hung-Yi Cheh Lin-Lung Wei, Hung-Ru Hstand
Edward-Yi Chanty*

National Chiao Tung University, Taiwgmdustrial Technology Research Institute, Taiwan

In this study, the large scale of Mo&n 2” c-plan sapphire were synthesized. The

2 inches wafer sized M@Shin films were successfully grown by sulfurized a
furnace using kB from the sputtering Mo and MqQ@tarted materials. The Ram
and XRD analysis demonstrate the well synthesizexs;Morm Mo and MoQ.
However, better quality of MaSthin film grown by MoQ is confirmed. High
resolution transmission electron microscopy imagegealed layer structure
MoS, observed near the interface of sapphire about Jima.large scaled few lays

2D Mo$S can be achieved with great potential by contrglline thickness of started

material is proposed.

1%
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#1123 A Reliable and Rapid Test Vehicle for RRAM R#lm Characteristics
Verification with Different Materials

Chang-Hsien Lin, Kai-Hsin Li, Chia-Yi Lin, Ming-Tad.ee, Yun-Fang Hou, Yi-Ju Chen, Ju-Mei
Yun-Kai Yang, Bo-Wei Wu, Min-Cheng Chen, Jia-Mirelgrand Wen-Kuan Yeh

National Nano Device Laboratories (NDL)/National pNpd Research Laboratories (NARL),

Taiwan
The fast device processing platform is very impdrten verifying resistive
memory material. In this work, we proposed a simplgal/insulator/metal (MIM

cross junction structure on investigation of regesftilm (R-film) and double oxide

layer. The size of top and bottom electrodes (TH Bi) was 2um and the
transition metal oxide materials- TgiOy, AlOy, HfOx were employed as R-filn
layer and tunneling barrier. Those devices dematestr well electrica

characteristics such as forming voltage of <2.%,v6kt voltage of <1 volt, and

LU,

=)

Reset voltage of <1.5 volt under 108 operation. We also studied on double oxjde

layer device and proposed a physical mechanisnurpiatompared with previous

study.

#1126 Study of Thermal Effect on DIO-based Organi®hotovoltaics
En-Ping Yao, Yi-Jhe Tsai, Han-Yin Liu, Bo-Yi Chalgi-Chou Hsu*

Institute of Microelectronics, Department of Elézat Engineering and Advanced Optoelectro

nic
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Technology Center, National Cheng Kung Univershigiwan

The thermal effect on photovoltaic should be a iatuiask since the devices g
always exposed under solar illumination which worddult in much heat. In th
work, the active layers of diiodooctane (DIO)-baskigh efficiency organic
photovoltaics were heated to various temperatur@svestigate the changes in th
physical properties using atomic force microscopgge images. The mobilities
the carriers were characterized through space-eHangted current method, an
the average carrier lifetime were extracted by idgmee spectroscopy.

of
d

#1130 Dual-Band Composite Right/Left-Handed Oscilt@r in CMOS
Heng-Fa Teny Sheng-Lyang Jarfg and Che-Ming Hsu

Department of Electrical and Information Technolofyan Kai University of Technology, Taiwgn

“Department of Electronic Engineering, National TaimUniversity of Science and Technolog
Taiwan

A differential dual-band oscillator with a closesfp distributed composit
right/left-handed (CRL) LC transmission line netlwas designed. The dual-bar

oscillator has been implemented with the TSMC Qb8 CMOS technology and |

generates differential signals in the high-bandudency range of 6.58-7.42GHz &

in the low-band frequency range of 3.34-3.43 GHze tie area of the oscillator |i

1.033x0.998 mm

)Y,

#1131 Growth of Amorphous Carbon for Oxygen Sensingpplication
Feng-Renn Juartgand Shao-Hua Wu
'Department of Electrical Engineering, National Mat-sen University, Taiwan
“Department of Electronic Engineering, Kun Shan @rsity, Taiwan

A Pd/SnGQ/amorphous carbon/p-Si p-i-n diode prepared byl feglhanced hot wir
chemical vapor deposition (FEHWCVD) system on tliean substrate was studig
systematically. The better carbon film quality dgjped by the FEHWCVD lead
the developed diode to have a high relative sentsitratio of ~65% to 100 ppn
oxygen gas ambient. Thus, the developed p-i-n divake the potential for hig
performance @sensing applications.
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#1138 Electrical properties of hydrothermally grown n-type ZnO with
palladium Schottky contacts on Zn-polar and O-polarfaces
M. Hussair*, M.Asghaf, M. Igbaf, M.Ismaif, G. Murtaz& and Syed Mansoor Ali
'Centre for High Energy Physics, University of thenfab , PakistafDepartment of Physics, Islam
University of Bahawalpur, PakistdBepartment of Physics, Bahauddin University, PakiSCentre
for Advanced studies in Physics, Government Colldgiersity, Pakistan

Electrical properties of hydrothermally grown n4ygnO schottky barrier diod
were studied using deep level spectrometer (DLS@r otemperature rang

(150-330K). I-V measurements revealed that theesagsistance and the idearlj'

factor were strongly temperature dependent thatredsed by increasi
temperature for both Zn and O face of ZnO. Furtleeenvalues ofgsc.v) were
found greater than that gk,.y). The study shows that O-polar face could be a b
choice for device fabrication than Zn-face.

#1142 The Impact of TiN Barrier Layer on the Bias Emperature Instabilities
of High-K Metal-gate CMOS Devices

Da-Cheng Huany Jeng Gong Chih-Fang Huantand Steve S. Chuhg

Ynstitute of Electronics, National Tsing Hua Unisi¢y, Taiwan’Department of Electrica
Engineering, Tunghai University, Taiwdbepartment of Electronics Engineering, National &h
Tung University, Taiwan

This study investigates the impact of positive lemperature instability (PBT

stress on n-channel metal-oxide—semiconductor -&fk&tt transistors

(n-MOSFETs) and negative bias temperature instalfiNBTI) stress on p-chann
MOSFETs (p-MOSFETSs) with various thicknesses of Talrier layers betwee
gate electrodes and HfQilielectric. The experimental results clearly destate
that, in n-MOSFETs and p-MOSFETSs, different diftrsmechanisms related to T
barrier thickness influence the transistor’s religh For the n-MOSFETs, PBT,|
reliability is affected by oxygen diffusion throughN into HfO, dielectric, which
controls oxide defects. For the p-MOSFETS, the deperformances and NB]
reliability are affected by nitrogen diffusion froiN, which degrades the Sj(

quality. Our results show that reducing the thidehef TiN barrier layers caE
h

improve the driving current and the NBTI for p-MGSFs, but will enhance t
PBTI for n-MOSFETSs.

e
e

ity
g

etter

N4

#1146 Impact of Oxidation Levels of Graphene Oxiden Photo-to-Dark Ratios
of Graphene Oxide/n-Si Heterojunctions

Chun-Wei Chiu and Chu-Hsuan Lin *

Department of Opto-Electronic Engineering, NatioRahg Hwa University, Taiwan

We fabricated graphene oxide with different Oxidatievels and deposited (¢

N

n-Si substrates. The GO/n-Si heterojunction dioslls different oxidation levels
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show different photo-to-dark ratios. The GO samplgh a higher oxidation leve
have greater photo-to-dark ratio.

#1152 Comparison of Physical and Electrical Charaetistics of
MemoryDevices with NiG, and Ti-doped NiO, Charge Trapping Layer
Wei Kung Sung, Chyuan Haur Kao, Chun Fu Lin, ChiaQlhang, Che Wei Chang, Yen Lin Su,
Xuan Huang
Department of Electronic Engineering, Chang Gungélsity, Taiwan

In the study, the MOHOS-type memory using NiJt€@pping layer and combine

with rapid thermal annealing has been investigdterhn be found that the memary

device annealed at 9D can improve memory device performance, inclug
larger C-V hysteresis, faster P/E speed, bettexr wdention, andsmaller charge Iq
about 8.2%.

#1162 Passivation of Nitrogen on Zinc Oxide Thin fin Transistor
Chiung-Wei Lif? and Shu-Kai Honly
'Graduate Institute of Electro-Optical EngineeriAiDepartment of Electrical Engineering; Tatu
University, Taiwan

In this work, a zinc nitride (ZnN) film was depait at room temperature a
subjected to thermal oxidation. Then the ZnN wasvedaed into a kind of zin
oxide (ZnO) material with nitrogen atoms (ZnO:N)heT thin-film transistor
adopting this oxidized ZnN film as the channel tayal result in reduced thresho
voltage. It was attributed to the passivation adithims on the surface of ZnO, whi
improved the interface between gate insulator drashicel layer.
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#1169 New Model of Turn Over Penetration (TOP) on Gip

Husan-Yu Huarfy Wei-Jen W& Ray-Quen Hsuand Hueih-Min Cheh

'National Applied Research Laboratories, Nationahd@evice Laboratories, TaiwaiNational
Chiao-Tung University, Department of Mechanical iBegring, Taiwan

Instead of current through silicon via techniqueésYT single-side via), a ne
fabrication model (turn over penetration; TOP, detdde via) used for futur
interconnect applications is created. TOP includeger double-side alignmen
front/back side pore etchings protected by camaier and grinding after front sic
etching. As compared with TSV, TOP can: (1) promdbe pore ratio o

depth/width; (2)increase the number of pores pet area; (3) approach por

tomore idyllic shape. To accurately make throughibde-side via, a method ¢
turn-over alignment is introduced. As a new intargect, TOP can apply to 3D-I(
MEMS, micro-fluid, medical devices and aerosol ¢l&fe.
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#1171 Integrating the Fabrication of the Differental Reference Electrode in
Arrayed Flexible Chlorine lon Bio-sensing System
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Tong-Yu WY Shi-Chang TserigJung-Chuan Chdt?, Yi-Hung Liad, Ruei-Ting Chet Jian-Syun
Chert, and Chin-Hui Huang
'Graduate School of Mechanical Engineering, Natiovalnlin University of Science an
Technology, TaiwariDepartment of Electronic Engineering, National Mariniversity of Science
and Technology, TaiwatGraduate School ofElectronic Engineering, Nationahlin University of
Science and Technology, Taiw&bepartment of Information Management, TransWorldversity,
Taiwan

This study investigated about the fabrication agalsgivity of an arrayed flexibl
chlorine ion sensor with screen-printed technologadio frequency (R.F

sputtering technique was used to deposit the sgnisin film of ruthenium dioxide

(RuG,) onto flexible polyethylene terephalate (PET). BT substrate was act

as the base component of the chlorine ion sensothis study, the optimum

parameter of Clion film with the ration of PVC, DOS, ETH9033 andDMACI
was 33 : 66 : 2 : 10 (wt%).We make the chloride membrane on the sensi
window of the device. The sensitivity and lineartfythe chlorine ion sensor we
found to be 50.581 mV / pCl and 0.998, respectively

11°}
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#1174 Induced Thermo-Mechanical Reliability of Coppr-Filled TSV
Interposer by Transient Selective Annealing Technalgy
Chang-Chun Leand Chien-Chao Huarg
'Department of Mechanical Engineering, Chung Yuanisiihn University, TaiwariNational Nano
Device Laboratories, Taiwan

Managing the stability of related processes in ititegrated manufacturing
three-dimensional integrated circuits (3D-ICs) ramaunresolved, especially wi
regard to the thermo-mechanical behavior of cofiped through silicon via (TSV
interposer during annealing. In this work, transi@mnealing is successfully appli
on the filled copper using only one form of seleetheating technology. To addre
the integration problem, transient thermo-strudturaupling analysis using
nonlinear finite element simulation is proposedmpared with the experiment
data, the proposed simulation is found to be higélyable. Analytical results sho
that temperature decreases from the top surfatteecfSV to other regions within
silicon-based TSV interposer. Stress-induced fracisa common among bonds
films, thereby worsening the subsequent mechangtiability of 3D-IC devices. In
accordance with the results of this investigateamjmprovement can be obtained
optimizing the fabrication parameters during animgalThe proposed technolog
provides a high throughput and reliable process@ssV manufacturing.

#1179 A self-heated polysilicon nanobelt device witselectively deposion o
platinum as hydrogen sensor
Chen Hsiang Sang, Jhong-Ting Huang and Jeng-Tzbag*S
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Institute of Nanotechnology/Department of Materi&tsence and Engineering, National Chiao lemg
University, Taiwan

In this study, we report selective platinum (Ptpastion and self-heating gn
polysilicon nanobelt devices (PNDs) for gas sensuging Joule heating
technique[l]. The active channels of nanobelt d=siovere consisted of
n'/m(2um)/n” structure. Poly(methyl methacrylate) (PMMA) namopate was
formed by localized joule heating. Next, a 5-nnckhPt film was deposited via
ion-beam sputtering, and followed by lift-off pr@seso that the platinum thin film
was selectively deposited in the nanotemplate. Then in-situ annealing af
platinum thin film was performed via Joule heatuging PND at 15 V for 5 hr. The
hydrogen gas (k) sensing was characterized at 10 V. The detedtroit was
improved from 500 ppm to 100 ppm after joule hegtiand dramatic reduction [n
the response time and recovery time were also wbgder

#1180 Long-Term Stability of Gate-All-Around Nanowre Transistors in pH
sensing
Ru-Zheng Lin, Li-Chuan Chiang and Jeng-Tzong Sheu*
Institute of Nanotechnology and Department of Mater Science and Engineering, National
Chiao-Tung University, Taiwan
Nanowire field-effect transistors (NWFETS) are egieg as a powerful device as
sensors for chemical/biological species detectlanthis work, we characterized
both junctionless (JL) and inversion mode (IM) gallearound (GAA) nanowire
field-effect transistor (NWFET), and characterizedrrent (potential) drift an
stability for both devices at different gate-vokagegions in a long-time operation
for potential bio-sensing applications. JL devicénibits better carrier mobility
(transconductance, Gm), lower background noisellsnsiift in different operation]
regions in long-term operation, and a faster respam pH sensing.

14

-

#1181 A 0.5V 30 GHz Low Power Voltage-controlled @slator

Ren-Yuan Huang, Ro-Min Weng, and Huo-Ying Chang

Department of Electrical Engineering, National Ddihga University, Taiwan
A low voltage low power voltage-controlled oscidat\VCO) for 30GHz Ka-band

application is presented in this paper. A body4mbapproach is used to decrease

the operating voltage of the circuit as well asctonply with the concept of lov

<

power consumption. The power consumption of thédou$ limited in the designe
configuration. The output power is -27.93 dBm wtitle matching network and th
amplification body signal reinforcement. By utiligg tsmc0.18 process technology

o <

>

and proper simulation tool at 0.5Vsupply voltagee fpower consumption wit
buffer is only 1.25 mW.

#1203 Contact Resistivity of the Modified-SchottkyBarrier (MSB) Contact on
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Si-on-Insulator (SOI) Substrate
Bing-Yue Tsui and Chih-Ming Hsieh

Department of Electronics Engineering and Institft&lectronics, National Chiao Tung Universit

=<

Taiwan,

Dopant segregation techniques is a feasible shgliaation formation processes.
The segregated-layer forms the modified Schottkyidra(MSB) contact so that the
effective Schottky barrier height is reduced. Imstlvork, we extract the contact
resistivity of the lateral NiSi/Si MSB contact oiicon-on-insulator substrate using
a special designed quasivertical cross-bridge Kelgsistor (QV-CBKR) tes
structure. The contact resistivity as low as 9%@Bcn¥ is obtained on the NiSiBi
MSB contact. Line width dependence of the contasistivity is observed. This
phenomenon indicates that the MSB contact is slealab

[72)
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#1206 Rapid Thermal Annealed SnO Thin-Film Transisbrs
Jyun-Ci Hé, I-Chun Cheng?*, and Jian-Zhang Chen
'Graduate Institute of Photonics and Optoelectronibistional Taiwan University, Taiwan
“Department of Electrical Engineering, National TamwwUniversity, TaiwariGraduate Institute of
Applied Mechanics, National Taiwan University, Tamv
We investigated the electrical characteristics efyge tin monoxide (SnQ)
thin-film transistors (TFTs). Rapid thermal anng®TA) was used as the
post-deposition treatment for the SnO active chialayer. The device exhibits [a
field-effect mobility of 0.95 cfV's?, threshold voltage of 2.75V, subthreshold
swing of 1.37 \* dec’, and on/off current ratio of >£0The gate-bias stress stabiljty
was also investigated. Threshold voltage shifte.81 V and -1.34V were observed
after 10000 s stressing under gate-bias voltag&® & and -10 V, respectively.

#1207 Impact of Carbon Content on Effective Mass ilPMOS Devices Using
Strained Silicon-Carbon Alloy Thin Films
K. T. Chen, and S. T. Chang*
Department of Electrical Engineering, National Chudsing University, Taiwan

Effective mass and hole mobility of silicon-carb@tioy inversion layer in
PMOSFET are studied theoretically in this work. Bt&in condition considered |n
calculations are intrinsic strain resulting fronoging the silicon-carbon alloys an
the (001) Si substrate. The quantum confinememriceffesulting from the vertical
effective electric field is incorporated into thepkcalculation. Various effective
masses such as quantization effective mass, deositgtates effective mass,
conductivity effective mass, subband structure, vasl as hole mobility of
silicon-carbon alloy inversion layer for PMOSFET den substrate strain and
various carbon mole fraction are all investigated.

#1210 Effects of Ti inserted layer on the performare of HfO; based
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complementary resistive switching

Pang Shiu Chen, Kan-Hsueh Tsafu-Sheng ChénHeng Yuan LéeFred Cheh M.-J. Tsat

Department of Chemical and Materials Engineeringingiisin University of Science an

Technology, TaiwarfElectronics and Optoelectronic Research Laboratbmyystrial Technology
Research, Taiwan
Coexistence of bipolar resistive switching (BRSH asomplementary resistiv

switching (CRS) in TiN/HfOx/TIN stacked layer with thin Ti inserted layer ar

demonstrated. The dependence of the nonlinearitipwfresistance state in the
devices on the Ti thickness and operation speeddigsussed. High nonlinearity of

the devices during the first reset step and thev@d sweeping is observed. Wi
two step forming, the THT show CRS.

#1211 Long data retention and improved device unifmity using a new
W/AI ,03/TaOx /TiN RRAM at 30 pA operation current
S. SamantaS. Chakrabarti D. Jand, M. Duttd, S. Roy, R. Mahapatra? and S. Maikap*

Thin Film Nano Tech. Lab., Department of ElectroBingineering, Chang Gung University (CG\
Taiwan “Department of Electronics and Communication Enginge National Institute of
Technology, India

New W/ALOs/TaG/TIN RRAM with 2nm-thick ALOs interfacial layer evince
improved device-to-device switching uniformity (e >90%), stable rea
endurance X10° cycles), robust retention 0f900 hrs with acceptable mema

window at 88C under a low current compliance of 30 pA. Thisiayement is due

to controlled oxygen ions movement by 2nm-thick@llayer.

th

#1228 Amorphous Silicon Stacked to p-type Crystalie Germanium as Band
Switchable Photodetectors
H.-T. Hsiao, Guan-Yu Chen,Yu-Chang Peng, Chu-Hésirah
Department of Opto-electronic Engineering, Natidbahg Hwa University, Taiwan

A band switchable amorphous silicon on crystalljeemanium photodetector h
been studied. The visible or infrared can be detedepending on the bias volta
The sub-structure is also simulated to understaeddetailed mechanism of t
overall stacked photodetector.

#1230 BTI Comparison of CMOS LTPS-TFTs with Highk Gate Dielectric

William Cheng-Yu Mj Yi-Hsuan Cheh

'Department of Electrical Engineering, National Stmt-Sen University, TaiwafiDepartment of

Electrophysics, National Chiao Tung University, Wan
In this abstract, the NBTI of p-channel LTPS-TFTdaihe PBTI of n-channe

LTPS-TFT with HfQ gate dielectric are studied together for the firse. Similar

threshold voltage shifAVty, much more degradation of the,GS.S. and driving

=

current ), of p-channel device after NBTI stress than théhannel device afte
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PBTI stress are observed. It demonstrates thalNBiEl is more crucial than th
PBTI for the application of 3D-IC and system-on-glan

#1233 Back-Gate-Bias Induced Floating-Body-Related Subthreshold

Characteristics of SOl NMOS Device
S. K. Hu, D. H. Lung, J. B. Kuo and D. Chen*

Dept. of Elec. Eng., National Taiwan University,ivian

This paper reports the subthreshold behavior o5BENMOS device considering

the floating body and back-gate-bias effects. Asfied by the experimentally
measured data, as the channel length is scaled @i@mmn 1um to 120nm, th
S-factor is steeper due to the dominance of thastar BJT. For the channel leng
further scaled down to 60nm, its S-factor is léegs owing to the dominance of t
DIBL effect. As biased at the back gate bias of 1fov a long channel, the S-fact
is improved due to the enhanced parasitic BJT fonctfor a short channel, th
S-factor is not improved due to the dominance @IDI

#1240 Effect of Deposition Temperature on the Optal Properties of PECVD
SiCxNy films
Amit Kumar and Jihperng Leu*
Department of Materials Science and Engineeringtiddal Chiao Tung University, Taiwan
Amorphous silicon carbonitride (a-Si€,) films were deposited by RF (13.5
MHz) parallel-plate PECVD system at deposited terapee of 25C, 200°C, 300
°C, and 400°C with 0.6-Torr pressure. The optical properties, optical band-gaj
and refractive index of a-Si@y thin films were characterized by using UV-Vis-N
spectroscopy and n&k Analyzer, respectively. THeaative index of a-SidNy thin
films increases with increasing temperature, amdobtical band-gap of (a-SiN)
films also increases from 3.46 eV to 3.82 eV witbreasing deposition temperatt
up to 300°C.
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#1241 Sub-threshold Voltage Converting Using Multstage Bootstrapped
Circuit

Yingchieh Ho and Kuan-Chen Huang

Department of Electrical Engineering, National Ddiga University, Taiwan

A multi-stage bootstrapped circuit for subthreshieidel converting is presente

As conventional level converters convert sub-tho&stsignals to super-threshold
ones, different device characteristics result irbatance of driving capability.

However, process and temperature variations ma&eyikld of level converte
much worse. With the proposed bootstrapping teal®ighis work not only
eliminates tremendous imbalance of driving capigbidut also reduces degradati
due to process variations. Simulated in 65nm CM@fgss, and the results sh

d.

DW

that our proposal can successfully shift voltagellérom 0.2V to 1.0V.
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#1242 A Novel Development of Effiency-maximized OLE Devices
Ting-Ting Wen*, and Horng-Chih Lin
NANO FACILITY CENTER, NATIONAL CHIAO TUNG UNIVERSITY,Taiwan
In this research, we proposed an enhancement diftiteoutcoupling efficiency o

OLED device by using a new integration of squareratens arrays, 2-D photonic

crystal structures, and periodic corrugated padtarmich are produced by a low cq
and simple fabrication process. For high angleslsfervation with respect to tk
substrate surface normal, the light out intensitytr@ novel integration OLEL
device is increased from 0.03 (a.u.) up to 0.68.Yat the view angle around ¢
degree. The innovated integration leads to 65%eas® of the light out efficieng
compared with the conventional OLED device.
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#1262 Field emission characteristics of the carbonanotube thin films on the
the flexible pyramid-structured substrates
Wan-Lin Tsai*, Kuang-Yu Wang, Ching Hsiao, Yu-Regmahd Huang-Chung Cheng
Department of Electronics Engineering and Institft&lectronics, National Chiao Tung Universit
Taiwan
To diminish the severe screening effect for thdaarnanotube thin film (CNTH
in field emission, CNTFs are ultrasonically sprayemsh the flexible
polydimethylsiloxane (PDMS) substrates with an yaroh pyramid structures. A
oxygen-plasma treatment is applied to modify therfase@ energy o
pyramid-structured PDMS for the better adhesionttif CNTFsto achieve th
turn-on field of 1.39 \iim at a current density of 30°\/cm?.
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#1263 Analysis of Offset Voltage in Low-power Dynam Comparator
Po-Han Wu and Yingchieh Ho

Department of Electrical Engineering, National Dédiga University, Taiwan

The offset voltage in low-power comparators is dssed in this paper. As

conventional comparators,mismatch and processtivargresult in offset voltage

and degrade of their sensitivity. However, low-powkesignmakes the offs

voltage much worse. Simulated in 90nm CMOS prodéssresults of Monte Carlo

analysis showsthat low-power dynamic comparatordffset voltage in low-powe
comparators.

#1264 Effect of Polymeric Networks on Electro-Optial Properties of In-Plane
Switching Vertically Aligned Liquid Crystal Devices
G. J. Lirf, T. J. Chefy B. Y. Chef Y. T. Liff, Y. W. Ts&i B. R. Lir}, J. J. W@, and Y. J. Yarlg
'Graduate Institute of Electronics Engineering, dlagi Taiwan University, TaiwafDepartment of
Electro-Optical Engineering, National Taipei Unisigy of Technology, Taiwan

The electro-optical properties of in-plane switchivertically aligned (IPS-VA

n
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liquid crystal (LC) devices with polymeric networkse investigated. From th
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voltage-dependent light transmittance behaviordignace with polymeric network
shows the higher anchoring energyand the good trginsmittance, especially f
the device at higher driving voltages. With thesger anchoring effect, the ima
responses and viewing angle are significantly impdo Without the high driving
voltage, the rising-timeresponse of the polymeaeice is comparable to that of t
pure device under the high driving voltage. Thigpgrademonstrates that ti
polymeric networks applied to IPS-VALC devices dawost their electro-opticg
performance.
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#1268 Study on HCI and NBTI Induced Device Degradain for P-Channel
FINFET
Jia-Jian Hong, Ying-Ya Cheh Tsu-Ting Cherlg Tzuo-Li Wang Chien-Yi Lf, Wengi Zhany
Yi-Lin Yang and Wen-Kuan Yéh
'Department of Electrical Engineering, National Ussity of Kaohsiung, TaiwafDepartment of
Electronic Engineering, National Kaohsiung Normali\érsity, Taiwan

In this paper, the hot carrier injection (HCI) atiee negative bias temperaty
instability (NBTI) were investigated and comparesl @presentative reliabilit
issues for p-channel FINFET devices. The power fame exponent threshol
voltage (My) shift was largest at 0.6Vp for HCI stress. On the other hand, |
power law time exponent is consistent and indepeindé gate voltage for NBT
stress.
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#1271 Enhanced Line disturbance Immunity of New Vdical
Surrounding-Gate 1T-DRAM with Trenched body
Po-Hsieh Lin and Jyi-Tsong Lin
Dept. Electrical Engineering, National Sun Yat-&hamversity, Taiwan

A novel vertical surrounding-gate 1T-DRAM with tidred body is proposed at
studied. This 1T-DRAM has large pseudo neutral baatyon for positive charg
storage, and so has a visible programming windadvaemacceptable retention tim
Also, the immunity to the bit/word line disturbaniseimproved significantly. Thg

small degradation of the retention time which isléhan 45% is achieved aftef*1

ns line disturbance.
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#1273 Performance of low-temperature-grown GZO Nanmds in UV
Photodetectors

Chih-Chiang Yanly Bing-Song WA) Yan-Kuin St? and Chien-Sheng Huahg

Ynstitute of Microelectronics & Department of Elécal Engineering Center for Micro/Narn
Science and Technology Advanced Optoelectronic fi@olgy Center, National Cheng Kur
University, Taiwan “Department of Electrical Engineering, Kun Shan &nsity, Taiwan
3Department of Electronic Engineering and InstitafeElectronic & Optoelectronic Engineerin

National Yunlin University of Science and Technaglp@aiwan
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This study investigates effects of Ga doping in Zn@norods grown on jn

amorphous-ZnO seeded glass substrate by hydrotherethod. the average len

and diameter of the resulting nanorods was apprabeiy 1.5um and 117 nn
respectively. Also, Ga doped ZnO nanords-basedwidtiet photodetectors with
sharp cutoff at 370 nm were also fabricated. Atagplied voltage of 1 V, th
responsivity of Ga doped ZnO nanorods photodeteatas 14.1 A/W.
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#1287 PR Passivation Layer for Improvement of Eledc Characteristics
HfO ,/Al,O4/IGZO TFTs Using Atmospheric Pressure Plasma Jet

Chien-Hung Wtt, Kow-Ming Chang, Bo-Wen Huanfg Tai-Yuan Chanf Yu-Xuan Taf) Min-Han
Lin%, Wu-Yang Lify Zheng-Wei YarfgChien-Hsiung Hunty and Shui-Jinn Warig

'Department of Electronics Engineering, Chung Huavéhsity, Taiwan’Department of Electronic
Engineering, National Chiao Tung University, Taiw#mstitute of Microelectronics, Department
Electrical Engineering, National Cheng Kung UnivgrsTaiwan

Novel atmospheric pressure plasma jet (APPJ) metbodiGZO deposition an(

photoresistor (PR) layer as back-channel passivatice proposed to fabricate

HfO./Al,03/IGZO TFTs. The resulting transistor exhibits figtlect mobility of
8.7 cnf/V-s, a threshold voltage of — 0.68 V, a subthrislsaing of 0.42 V/dec
and an 4/l ratio of 4x16.
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#1288 Monolithic 3D Stacked Si nanowire FETs with th adjustable structure
Jia-Min Shieft?, Wen-Hsien Huarlg, Chih-Chao Yanf Tsung-Ta W4 Tung-Ying Hsieh
Chang-Hong ShénUio-Pu Chiod, Fu-Ming Pari

National Nano Device Laboratories, TaiwarfDepartments of Photonics and Institute

Electro-Optical Engineering, National Chiao-Tungikémsity, Taiwan®Department of Material$

Science and Engineering, National Chiao-Tung Usitagr Taiwan

A sequential layered integration technology that f@dricate 3D stackable epi-lik

Si FETs with and without metal back gate (MBG) unsigb-4008C are proposed i
this article. With laser crystallized epi-like Snch CMP thinning processes f
channel fabrication, 3D stackable ultra thin bodyTB) n/p-MOSFETs with
low-subthreshold swings and high on-currents areahestrated.
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#1291 Development of A 2 GHz Suspended All-phase blyd Quadrature
Coupler Utilizing MEMS technology
I-Yu Huang*, Wen-Hui Huang and Wun-Hong Syu

Nano Devices Research, NSYSU, Taiwan

A suspended all-phase hybrid quadrature couplemguMEMS technology is$

presented in this study.The coupler constructe@l 2t pum-thick TaN/Ta/Cu bottor
electrode, 50 um-height supporting copper, 10 picktBuspended bottom copp
conducting layer, 5 pm-height supporting copper aiad 10 pum-thick suspend

top copper conducting layer. Simulation results destrate insertion loss of 6.6

1)
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dB, return loss of -15 dB, isolation of -27.6 dBdanith all-phase characteristic
output ports. The size of this coupler is 22 mm8IAmx0.71 mm.

#1293 A Compact Tri-band Bandpass Filter Using SIRswith U-shaped
Defected Ground Structures

Huo-Ying Chang, Ro-Min Weng, Ying-Chieh Ho, and-Rean Huang

Department of Electrical Engineering, National Ddthga University, Taiwan

In this paper, a tri-band bandpass filter (BPF) piesented using stepp

impedance resonators (SIRs) with U-shaped defeptadhd structures (DGSs). The

center frequencies of the three passbands ar@.B.Bnd 4.9GHzfor WCDMA an
WIMAX wireless communication systems. The passbands created by th

odd-mode resonant frequency. On the other handgwbre-mode is affected by SIRs

and an open-stub load. By using DGS structure,oa guit-of-band attenuation cg
be made. The three 3dB frequency bandwidths ar@-2A4;, 3.28-3.89, an
4.4-5.41GHz with the minimum insertion loss of Q.8%7.26, and 0.8 dB
respectively.

#1298 Resistive Switching Phenomenon of Cu/CoO/TiNWith Different CoO

Fabrication Temperature

Chun An Lid, Shun Li Larf, and Tseung Yuen Tséng

Department of Electronics Engineering and Institft&lectronics, National Chiao Tung Universit

Taiwan
Resistive switching phenomenon is found in the cstme Cu/CoO/W, in this

article, we compare different fabrication temperataf CoO, and finally we sho

the influence of Cu/CoO with different bottom electes.

#1304 Silicon Carbide Based Light Addressable Potéometric Sensor
Integrated With LED Array
Chang Liann-Be, Lan Jyun-Ming, Lin Hao-Che , Dahtsy Ko
Graduate Institute of Electro-Optical Engineeri@§ang Gung University, Taiwan

LAPS, uses light stimulation to increase the sesisitand addresses a speci
area for ion concentrations. In the past, most LAR&lies were based on silic
semiconductor due to its mature fabrication Tecbgypl However, silicon is a
indirect band material with narrow gapwhich conssadts ability to emit light ang
the noise immunity of the ambient light is also pobhus, Silicon Carbide (SiC
adirect wide band-gap material has especially tzgmatied. In the future, the ligh
source and its detecting component can be comlimedne, not only eliminatin
extraneous space, but also further improve devicesolution. In this study
flip-chip technology (FC) was utilized in order &édtach LED dies to the back
SIC LAPS, significantly reducing the distance bedweéhe LED light source an

fic
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LAPS device. C-V, |-V, and LAPS characteristics areasured and detailed in t

he
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text. Finally, a two-dimensional pH distribution img FC LED array s
accomplished in this research.

#1307 Study of Plasma-treated ALD-TIN for Silver Difusion Barrier
Chao-An Jonty*, Hsin-Han Huang, Min-Hung Leé

L*National Nano Device Laboratories (NDL), NARLabBEaiwan ?Institute of Electro-optical Sci.

and Tech, National Taiwan Normal University, Taiwan

Strengthen of the ALD-TIN film using N containedapina bombardment for silv

diffusion barrier was demonstrated. Properties ifferént powers and duratio

times were recorded for comparisons. The as-degmbsiano-crystallite structut
was amorphousized by plasma bombardment. The N tatid changed with th
applied power and duration time. Higher N% was iolei@ using M diluted NH; gas
in high-power and longer-time bombardment. The t@aldiof N, in NH3; could
minimize the activity of NHin crystalline Ti-N formation (N/Ti ~1). Extra |
species were implanted into the amorphous film rduithe bombardment whe

higher power was used. To evaluate the capabifityreated TiN film as silver
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diffusion barrier, the leakage current of Ag/TiN/R-6i diodes were measured after

annealing at elevated temperatures. Effectivelyidrawith lower leakage currer

was obtained when a 100W-100s plasma treatmenfiotlodied 600C anneal were

applied. The lowest leakage current 3.2E-10 Alésnbetter than the diode wif
non-bombarded TiN barrier layer. (4.37E-7 Afgm
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#1309 Study on power effect of continuous wave laserystallized for thin film
transistors
Chia-Hsin Chou, Ming-Jhe Hu, I-Che Lee, Po-Yu Yabhao-Lung Wang, Yi-Shao Li,Wei-she
Chan, Kuang-Yu Wang, and Huang-Chung Cheng

National Chiao Tung University, Department of Etecics Engineering and Institute of Electroni
Taiwan

The polycrystalline silicon (poly-Si) thin film trsistors (TFTs) vid
continuous-wave laser crystallization exhibit vascelectrical characteristics wi
different crystallized laser power. The grain sizé longitudinal growth

crystallization of poly-Si film with 3.2 W was abb& um*100 um, resulting to the

highest field-effect mobility of 281 cfiV/-s.
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#1311 The effect of overlap scanning with various verlapping ratios by
continuous wave laser irradiation

Yi-Shao Li, Ming-Jhe Hu, Chia-Hsin Chou, Wei-Sh€han, Huang-Chang Cheng

Department of Electronics Engineering and Institft&lectronics, National Chiao Tung Universit
Taiwan

We have already successfully converted the a+3sfih the center region into th

poly-Si films with ultra large and high quality gna by continuous wave las
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crystallization[1]. Furthermore, the defects in #uge and transition regions can
eliminated. With the overlapping ratio of 70%~90%ge center regions we
overlapped with each other, and only longitudinahimgs were found in th
overlapping regions.
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#1318 Enhanced performance of optically induced dotrophoresis for
micro-beads manipulation using amorphous silicon bsed p-i-n photodiode
structure
Anirban Dad, Chih-Liang Yan§ Song-Bin Huarfy Min-Hsien W8, Yen-Heng Lih*% and
Chao-Sung Ldi**

'Department of Electronic Engineering, Chang Gungveksity, Taiwan?Institute of Biochemica
and Biomedical Engineering, Chang Gung Universitgiwan *Healthy Aging Research Cents
Chang Gung University, TaiwafiGraduate Institute of Medical Mechatronics, Changn&
University, Taiwan

In this present work, a comparative study of thenimalation efficiency betwee
the p-i-n photodiode based optically induced dietgzhoretic (ODEP) chip and th
conventional a-Si based ODEP chip was evaluatedtda@vely. It was observe
that under same operating condition, p-i-n photddidased ODEP chip gai
higher terminal velocity as well as manipulatiorrc® over conventional on
Efficient dragging of micro-beads has been sucadgsfiemonstrated using p-i-
photodiode based ODEP chip. The development of ghagnising platform may
provide a higher efficient ODEP device.
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#1321 Electrical Performance of n-channel FINFETs ith Threshold-voltage
Doping Energies under Heating Stress

Mu-Chun Wan$? Jian-Liang Li, Wen-Shiang Ligo Jhao-Jhong Jiarly Win-Der Leé®
Wen-How Laft®

'Dept. of Electronic Engineering, Minghsin Univeysif Science and Technology, Taiw&raculty
of Physics and Electronics, Hubei University, Chilleept. of Electrical Engineering, Lee-Min
Institute of Technology, TaiwafiDepartment of Electrical Engineering, National Uity of
Kaohsiung, Taiwan

The lower doping energy contributes the higher entrrat the on-drawn devig
W/L=0.11/0.5 im /um) at the room tem-perature, but the GIDL effeciriere
obvious, causing the higher OFF-current. Besides, tthe swing degradation f
lower doping energy at the high temperature heaisnglso the largest, whig
indicates the degradation of channel surface iittegifhe effect of depletior
MOSFET is seen at the lower doping energy, buttrsequence is not apparent
the higher one.
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#1329 Energy Level Characterization of Channel HotElectron Induced

Interface Traps in Single-sided Nonoverlapped Implatation nMOSFETs
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Chong-En Huang, S. W. Chou, H. X. Chen, E.S. Jeng
Department of Electronic Engineering, Chung Yuamigian University, Taiwan

In this study, the energy levels of channel hottete induced interface traps
single-sided non-overlappped implantation devicesrewinvestigated. By usin
three level charge pumping measurement, we obtalhedenergy profile with
gradually program stress. Two kinds of interfacgestwvhich is transitional durin
program stress are observed. For the initial sthgeinterface trap is believed to
charged dangling bond (Pb center). After being mogned, the interface trg
density peak locates at 0.95eV which can be defasathe Frenkel defect.
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#1334 High Performance Germanium Schottky PMOSFETwvithNiPtGe S/D
Che-Wei Cheh Hung-Pin Chieh Ju-Yuan Tzerlg Cheng-Ting Churly Chung-Chun Hsly
Wei-Chun CHj Ming-Li Tsaf, Chao-Hsin Chieh?, Guang-Li Lué

'Department of Electronics Engineering & InstitufeBtectronics, National Chiao Tung Universit
Taiwan?National Nano Device Laboratory , Taiwan

In order to enhance the thermal stability of niack@tmanide (NiGe), a thin Pt lay

was deposited between Ni and N-type Ge substratabticate Schottky junction.

The NiPtGe/N-Ge junction with RTA performed at 530D exhibits good electrica
characteristics, including the lowest ideality tac{n) of 1.064, highest Schottk
barrier height for electrong,) of 0.579 eV, highestol/lor ratio of 8.5x 16, and
lowest series resistance)(of 11.1Q). As a result, Ge Schottky PMOSFETg(E 5
um) with NiPtGe was fabricated with alloy formed5&0 °C. After FGA treatmen
a high drive-current of 33.pA/um at VosVT = -2.4 V and \bs = -2 V was
obtained.
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#1337 The effect of inserted W@layer in Pt/Ti/ ZrO ,/W Devices
Tsung-Ling Tsai, Yu-Hsuan Lin and Tseung-Yuen Fseng
Department of Electronics Engineering and Institft&lectronics, National Chiao Tung Universit
Taiwan

After double forming process, the bipolarresistswitching characteristics (¢
PUTi/ ZrO/W RRAM devices with different thickness of WQayer are
performed.Due to the thinner and less filamentZri@; layer, the device with 5nr]
WOsfilm shows the larger memory window in the switaniBesides, the variatio
of reset voltage is also improved by inserting 5SW@sfilm into Pt/Ti/ ZrO,/W
structure. That is because the formation and repbéifilaments could be confing
in WOgslayer during the resistive switching process.
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#1340 Improvement on Readout Window of 1M Bits NOMemory Array using
the Program Verification Algorithm
Kuan-Chung Wang, S. W. Chou, H. X. Chen, M. Z.C.irg. Chou, E.S. Jeng

Department of Electronic Engineering, Chung Yuamigian University, Taiwan
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For the purpose of improving readout window of M bits Non-Overlappe(
Implant (NOI) cell array, the program verificatigiVV) algorithm will be propose

O =

in this paper. From the experimental results witle tme program (OTP) case, we

could achieve a well converged Vth distributionttii@e span is only 1.0V, and

further extend the readout window to 1.3V. It iscabuperior at the retention test

with baking 150°C 25hr where the readout window &eepswithin 1.2V. It's
confirmed that NOI non-volatile memory with the gram verify algorithm is very
potential for Multi-Level Cell (MLC) applications.

#1344 Learning Scheme Evaluation and Hardware Implaentation of
Non-Overlapped Implantation MOSFET Synapses
Tsung-Sian. Wu, Y.L. Chiang, S. W. Chou, H. X. @hdrE.S. Jeng

Department of Electronic Engineering, Chung Yuamigian University, Taiwan

This paper uses the foundry’s 0.25um CMOS technpotogimplement the 8x4
NOI array neural network for the perceptron appicca The empirical model for

the circuit was established and embedded in thevaof to simulate the neur

network learning. We study not only the output jondmt voltage levels for th’e
g

system but alsoevaluate the possible operatingnsehido improve the trainin

efficiency. Finally, the feasibility of this hardwemeural network was verified by 10

random patterns learning.
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#1346 Enhancement of Pattern Recognition Capabilgs in Non-Overlapped
Implantation (NOI) MOSFET Synapses
Kun-Yan Jiang, Y.L. Chiang, S. W. Chou, H.X. ChehE&S. Jeng

Department of Electronic Engineering, Chung Yuamigian University, Taiwan

In this paper, we propose a new training methodckvimakes the neural system

have a higher recognition rate. The verified hamdwsgeural network was compos
of 4*3 NOI synapse array and followed the percapgorithms. Comparing to

traditional neural network, the judgment voltageslivided into 2 levels rather than
regular value in this paper. Furthermore, thisnirej method can improve the
tolerable error and ability of the pattern recoigmitin this hardware neural network.

The learned pattern with new training method stidimorized even at 180 baking

within 100K sec. Moreover, the system recognitiate was also improved 16.11%

compared to previous work.

#1353 Electrical Characteristic and Dimension Effeic of Flexible Graphene
Oxide Resistive RAM (RRAM) on PEN Substrate
Cheng-Li Lit® Tse-Wen War§, Ke-Yu Hun§ Cheng-Yu HsiéhYu-Jiun Ld, and Jian-Dong Lée

'Department of Electronic Engineering, Feng Chiaversity, TaiwarfEneragr Inc., Taiwan

This paper investigates the characteristic of Hexgraphene oxide resistive RAM
on PEN substrate. The effect of device size antthimig behavior of the device at a
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bended curvature are also studied. Larger deviowstarger switching cycle, but
the stability of HRS and LRS is worse. The smalienension of GO RRAM show
the better switching characteristic and lower SBd@ RESET current. In the oth
hand, the flexible RRAM bended with a compressitrais, the SET and RESET
voltage increases and the switching cycle decreases

[72)
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#1355 Performance Comparison of Vertical and Laterl Structure of
Transparent and Flexible ITO/ZnO/ITO Resistive Random Access Memory
(RRAM) on PEN Substrate

Cheng-Li Lifi, Ke-Yu Hun§ Tse-Wen Wang, Jian-Dong Lee and Yu-Jiun Lu

Department of Electronic Engineering, Feng Chiaversity, Taiwan

This paper studies the resistance switching cheniatit of vertical and latera
structure of flexible and transparent ITO/ZnO/ITENP RRAM. The latera
structure of the RRAM reveals better performan@ntthat of the vertical structure
device. Presumably, the current conduction flowsugh near the surface of ZnO
film close to the top ITO electrode, resulting Ive tsuperior I-V switching behavior
and large endurance. At the bended status, thetsngt behavior of the RRAM is
degraded. Presumably, the compressive and tensidim @ppears in the top and
bottom interface of ZnO film, respectively, resudfithe degradation.
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