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Preface

The goal of our laboratory is the creation of advanced photonic devices that can
fulfill challenging roles in this information-intensive and increasingly aged
society. To achieve this, we are vigorously engaged in research and
development into the field of photonic materials, and are continuously
examining new functionalities in our search for photonic elements that can
achieve faster and more flexible handling of optical images.
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|. People at Our Laboratory
I.1 Retinal prosthesis

[Student Members)
Yi-Li Pan, Yukie Higashimaru, Yuki Hiramatsu, Shohei Kurogi, Yusuke Fujimoto

Artificial Sight is an attempt to partially restore vision by electrically stimulating retinal cells in
order to counteract the effects of illness caused by photoreceptor dysfunction, such as pigmentary
degeneration of retina (retinitis pigmentosa) and age-related macular degeneration (AMD).The
ultimate goal of this course is the development of a CMOS-based retinal chip.
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1.2 Implanted sensors in mouse brain

[Student Members)
Makito Haruta, Hironari Takehara, Chikara Kitsumoto, Yoshinori Sunaga, Yoshiaki Ishii

The mechanisms of memory and learning are less well understood.We are developing unique
imaging devices that can be implanted in a brain for a novel measurement technique. By implanting
into the brain, imaging under freely moving condition is realized.We aim to observe functionality
corresponding to movements and elucidate the mechanism of memory and learning.

In 2012, we developed a needle type image sensor with embedded light sources for deep brain
imaging.VWe also developed a blood flow observation technique by using an image sensor for brain
surface with improved sensitivity. In future, we will conduct brain functional imaging of decision or
movements under awake conditions.
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1.3 On-chip imaging device

[Student Members)
Hironari Takehara, Daisuke Okabayashi, Kazuya Miyazawa

We are developing a highly sensitive imaging technology for detection of protein or cells etc. by
placing specimen directly on a image sensor. A miniature device without any large lens realized large
area imaging at one time and high speed measurement.

In 2012, we developed an on-chip imaging device for digital ELISA(Enzyme linked immunosorbent
assay), which is a technology for single molecule detection of proteins or viruses.We fabricated a
lensless device for fluorescence imaging and demonstrated improvement of spatial resolution by
image processing for high resolution and wide field of view.
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1.4 Chemo-photonics

[Student Members)
Norimitsu Wakama, Nobuya Tachikawa, Kazuhiro Uejima

We look forward to further advances in our micro-Total Analysis System (UTAS), which is based
on a chip capable of performing chemical analysis. The JTAS chip combines fluid channels, valves,
sensors and other fluid and mechanical components on a glass substrate several mm square, and is
capable of providing fast, highly efficient and inexpensive chemical analysis. Our laboratory is working
to incorporate additional sensing capabilities from CMOS technology and signal processing into

these chips.

B50 nm “
o
kB R

LED
F L A7 )R
J}(@ﬂ

4.2 mm

o BB 1 dddiiddddid
Pixel array & On-chip polarizer

2.1 mm

720 pm|

L L L LI P T o 2 8 o

BALLALLELLLLLLLLEEL LU L

1.0mm

HmMmABD/NSEHTRAER EDORBIZ/NNILT O YR EEREEL=uTAS(micro-Total
Analysis System)ld fERE. BRE, EIXNMEEDTERIR T 2-HDOFEZELTHEFINT
WET, AFRETIE. COMOSTNARIZL DBV T DEBNBEMEISHAL. LUSHEEL
uTASHEMrE B gLI=tTE 4T oTLVET,

AR ZISHER ZHEZEOXRPETY, EM24FEEICIE, KISHEEZEHEZETH
BLTWa<1o070-)T79AAREFE AT NAADNEEEfTNELZ, £, TNFETD0.35
um [ZEBHLLMR LD HTCMOSA A= HEREL. CNETRYITRESWMRIGRIREEE
EHELEL=,




1.5 Development of opto-electronic neural interface and neuro-LSI hybrid
BMI using LSI microchip technology

[Student Members)
Yosmongkol Sawadsaringkarn, Tomoaki Miyatani, Shun Nakajima

Based on bio-implantable LS| technology, we develop multifunctional neural interface microchip
which can stimulate and observe the neural cell using both light and electricity.VWe will demonstrate
feasibility of the proposed LSI-based neural interface and BMI technology.We also pursue a new
breakthrough to propose and demonstrate hybrid logic systems consisting of biological and LSI
systems.

In 2012FY, we developed an optoelectronic neural interface device for in vivo applications.We also
performed in vitro experimental demonstrations of optical stimulation functionality using ChR2-
expressed Neuro?a cells.
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3. List of Publications (Published between April 2012 and March 2013)

Papers

Takashi Tokuda, Hitoshi Matsuoka, Nobuya Tachikawa, Norimitsu Wakama, Kimitada Terao, Mikiko
Shibata, Toshihiko Noda, Kiyotaka Sasagawa, Yasuhiro Nishiyama, Kiyomi Kakiuchi, Jun Ohta,
"CMOS sensor-based miniaturized in-line dual-functional optical analyser for high-speed, in situ
chirality monitoring", Sensors and Actuators B: Chemical 1 76, pp.1032-1037,2013. |

Yosmongkol Sawadsaringkarn, Tomoaki Miyatani, Toshihiko Noda, Kiyotaka Sasagawa, Takashi
Tokuda, Jun Ohta, "A CMOS optoelectronic neural interface device based on an image sensor
with on-chip light stimulation and extracellular neural signal recording for Optogenetics," ITE
Transactions on Media Technology and Applications, 2012. 12 accepted

Toshihiko Noda, Kiyotaka Sasagawa, Takashi Tokuda, Yasuo Terasawa, Hiroyuki Tashiro, Hiroyuki
Kanda, Takashi Fujikado, Jun Ohta, "A Smart Electrode Array Device with CMOS Multi-Chip
Architecture for Neural Interface", Electronics Letters48(21), pp.1328-1329,2012.10

Yi-Li Pan, Toshihiko Noda, Kiyotaka Sasagawa, Takashi Tokuda, Jun Ohta, "Sputtering Condition
Optimization of Sputtered IrOx and TiN Stimulus Electrodes for Retinal Prosthesis," EXF %
R SCEE |EE), 2012. 10 accepted

Takuma Kobayashi, Mayumi Motoyama, Hiroyuki Masuda, Yasumi Ohta, Makito Haruta, Toshihiko
Noda, Kiyotaka Sasagawa, Takashi Tokuda, Hideki Tamura,Yasuyuki Ishikawa, Sadao Shiosaka, Jun
Ohta , "Novel implantable imaging system for enabling simultaneous multiplanar and multipoint
analysis for fluorescence potentiometry in the visual cortex," Biosensors and Bioelectronics
38(1), pp.321-330,2012.7
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AT NA R, BERFREHXESE IEE) Transactions on Sensors and Micromachines|31(12),
pp.404-408,2012.5

Arata Nakajima, Hiroshi Kimura,Yosmongkol Sawadsaringkarn, Yasuyo Maezawa, Takuma
Kobayashi, Toshihiko Noda, Kiyotaka Sasagawa, Takashi Tokuda, Yasuyuki Ishikawa, Sadao Shiosaka,
Jun Ohta, "CMOS image sensor integrated with micro-LED and multielectrode arrays for the
patterned photostimulation and multichannel recording of neuronal tissue," Virtual Journal for
Biomedical Optics (VJBO)7(5), pp.6097,2012. 4

International Conferences

Takashi Tokuda, "Design of CMOS image sensor and related surface-sensing sensors with
standard CMOS technology," International Conference on Microelectronic Test Structures
(ICMTS 2013), TUTORIAL SHORT COURSE 5., Mar. 25, 2013, Osaka Unuversity Nakanoshima
Center, JAPAN

Norimitsu Wakama, Daisuke Okabayashi, Toshihiko Noda, Kiyotaka Sasagawa, Takashi Tokuda,
Kiyomi Kakiuchi, Jun Ohta, "A polarization-analyzing CMOS image sensor with metal wire grid in
65-nm standard CMOS technology for in-situ chiral analysis", (poster), Seventh International
Conference on Molecular Electronics and Bioelectronics (M&BE7), D-P19, Mar. 19, 2013, Fukuoka
International Congress Center, JAPAN

Makito Haruta, Chikara Kitsumoto,Yoshinori Sunaga, Hironari Takehara, Toshihiko Noda, Kiyotaka
Sasagawa, Takashi Tokuda, Jun Ohta , "Intrinsic Optical Signal Imaging Based on Blood Flow with a
Biomedical Photonic LSI," Seventh International Conference on Molecular Electronics and
Bioelectronics (M&BE7), D-O7, Mar. 19, 201 3, Fukuoka International Congress Center, JAPAN
Takashi Tokuda, "Microelectronics-based Implantable Devices for Bio-Medical
Applications,"(invited), PrimeAsia Conference 2012, Dec. 6, 2012, Birla Institute of Technology
and Science, Pilani, Hyderabad campus, Hyderabad, INDIA

Jun Ohta, Chikara Kitsumoto,Toshihiko Noda, Kiyotaka Sasagawa, Takashi Tokuda, Mayumi
Motoyama, Yasumi Ohta, Takuma Kobayashi, Yasuaki Ishikawa, Sadao Shiosaka, "A Micro Imaging
Device for Measuring Neural Activities in the Mouse Deep Brain with Minimal Invasiveness,"
Biomedical Circuits and Systems Conference, B6L-A-I, Nov. 29, 2012, Sheraton Hsinchu Hotel,
TAIWAN
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Kiyotaka Sasagawa, Shogo Yokota, Chikara Kitsumoto, Takashi Matsuda, Peter Davis, Bing Zhang,
Keren Li, Toshihiko Noda, Takashi Tokuda, Jun Ohta, "Image Signal Transmission Through Brain by
an Implantable Micro-Imager," Biomedical Circuits and Systems Conference, B2L-A-1, Nov. 29,
2012, Sheraton Hsinchu Hotel, Taipei TAIWAN

Hironari Takehara, Daisuke Okabayashi, Toshihiko Noda, Kiyotaka Sasagawa, Takashi Tokuda, Soo
Hyeon Kim, Ryota lino, Hiroyuki Noji, Jun Ohta, "Lensless digital fluorescent detector using
CMOS image sensor," International Conference on BioElectornics, BioSensors, Biomedical
Devices, BioMEMS/NEMS and Applications 2012 (Bio4Apps 2012), No. 1., Nov. 20, 2012, National
University of Singapore, SINGAPORE

Toshihiko Noda, Kiyotaka Sasagawa, Takashi Tokuda, Jun Ohta, "A Smart Electrode Array Devices
with CMOS Microchip for Neural Interface," International Conference on BioElectornics,
BioSensors, Biomedical Devices, BioMEMS/NEMS and Applications 2012 (Bio4Apps 2012), Oral
Presentation 8:, Nov. 20, 2012, National University of Singapore, SINGAPORE

Jun Ohta, "CMOS Imaging Devices for Biomedical Applications," (invited), International
Conference on BioElectornics, BioSensors, Biomedical Devices, BioMEMS/NEMS and Applications
2012 (Bio4Apps 2012), Keynote Ill, Nov. 20, 2012, National University of Singapore, SINGAPORE

. Moderator: Nigel Lovell (University of New South Wales) [Australia] Takashi Tokuda (Nara

Institute of Science & Technology) [Japan] Philippe Bergonzo (CEA LIST Institute) [France]
Eberhart Zrenner (University of Tubingen) [Germany] Shelley Fried (Boston VA Medical Center)
[US], "Retinal Prosthesis challenge: Improving spatial and temporal resolution with novel
electrode designs and stimulation patterns,"(invited), The International Conference on
Neuroprosthetic Devices (ICNPD)-2012, Nov. 20, 2012, Freiburg, GREMANY

. Yi-Li Pan, "Fabrication and Characterization of Optimized Sputtered IrOx and TiN Stimulus

Electrodes for Retinal Prosthesis," The Asia-Pacific Interdisciplinary Research Conference (AP-
IRC2012), I5GSS-9, Nov. 15,2012, Irago Sea-Park & Spa Hotel, JAPAN

. Y. Sawadsaringkarn, "Integrated light delivery and neural signal recording on CMOS on-chip

optoelectronic device for optogenetics," The Asia-Pacific Interdisciplinary Research Conference
(AP-IRC2012), 15GSS-8, Nov. 15,2012, Irago Sea-Park & Spa Hotel, JAPAN

. Jun Ohta, "Microelectronics devices for biomedical applications,"(invited), 6th International

Workshop on Advanced Materials Science and Nanotechnology, CODE:NLEI-13,Oct. 31,2012,
Ha Long City, VIETNAM

. Kiyotaka Sasagawa, Norimitsu Wakama, Daisuke Okabayashi, Toshihiko Noda, Takashi Tokuda, Jun

Ohta, "Dual-Layer Metal-Grid Polarizer for Polarization Image Sensor in 65-nm CMOS
Technology," sensors 2012, Oct. 31,2012, Taipei International Convention Center, TAIWAN

. Makito Haruta, Takuma Kobayashi, Chikara Kitsumoto, Toshihiko Noda, Kiyotaka Sasagawa, Takashi

Tokuda, Jun Ohta, "An implantable CMOS-based device with hexagonal shape for wide-area brain
functional imaging",(poster), NEUROSCIENCE 2012, Oct.14,2012, New Orleans, USA

. Takashi Tokuda, Tomoaki Miyatani, Yasuyo Maezawa, Takuma Kobayashi, Toshihiko Noda, Kiyotaka

Sasagawa, Jun Ohta, "CMOS-based on-chip bio-image sensor with integrated micro LED array for
optogenetics",(poster), NEUROSCIENCE 2012, Oct.14, 2012, New Orleans, USA

. Norimitsu Wakama, Nobuya Tachikawa, Kimitada Terao, Mikiko Shibata, Toshihiko Noda, Kiyotaka

Sasagawa, Takashi Tokuda, Yasuhiro Nishiyama, Kiyomi Kakiuchi, Jun Ohta, "Real-time
multifunctional optical analyzer based on polarization-analyzing CMOS image sensor for
microchemical systems",(poster & short presentation), 2012 International Conference on Solid
State Devices and Materials(SSDM2012), Sep.26, 2012, Kyoto, JAPAN

. Takashi Tokuda, Tomoaki Miyatani, Yosmongkol Sawadsaringkarn, Takuma Kobayashi, Toshihiko

Noda, Kiyotaka Sasagawa, Jun Ohta, "A CMOS on-chip Image Sensor with Integrated LED Array
for Optogenetics",(poster), 2012 International Conference on Solid State Devices and
Materials(SSDM2012), Sep.26, 2012, Kyoto, JAPAN

. Makito Haruta, Takuma Kobayashi, Chikara Kitsumoto, Toshihiko Noda, Kiyotaka Sasagawa, Takashi

Tokuda, Jun Ohta, "A CMOS-based implantable imaging device for wide-area brain functional
imaging”, 2012 International Conference on Solid State Devices and Materials(SSDM2012), Sep.25,
2012, Kyoto, JAPAN
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Yasuo Terasawa, Hiroyuki Kanda, Koji Osawa, Hiroyuki Tashiro, Haruhiko Kishima, Motohiro
Kamei, Toshihiko Noda, Jun Ohta, Takashi. Fujikado, "The development of chronically implantable
visual prosthesis with suprachoroidal-transretinal stimulation",(invited), The eye and the chip, Sep.
8,2012, Detroit, USA
Takashi Tokuda, Tomoaki Miyatani, Yasuyo Maezawa, Takuma Kobayashi, Toshihiko Noda, Kiyotaka
Sasagawa, Jun Ohta, "A CMOS-Based On-Chip Neural Interface Device Equipped with Integrated
LED Array for Optogenetics”,Annual International IEEE EMBS Conference,Aug.31,2012, San
Diego, USA
Kiyotaka Sasagawa, Shogo Yokota, Takashi Matsuda, Peter Davis, Bing Zhang, Keren Li, Takuma
Kobayashi, Toshihiko Noda, Takashi Tokuda, Jun Ohta, "Baseband Signal Transmission Experiment
for Intra-Brain Communication with Implantable Image Sensor",Annual International IEEE EMBS
Conference,Aug.31,2012, San Diego, USA
Jun Ohta, "Implantable CMOS Image Sensors for Biomedical Applications",(invited), IEEE
EMB/CAS/SMC Workshop on Brain-Machine-Body Interfaces,Aug.27,2012, San Diego, USA
Toshihiko Noda, Kiyotaka Sasagawa, Takashi Tokuda, Jun Ohta, "Flexible Retinal Prosthesis Device
with CMOS Micorochip," CMOS-Emerging Technology 2012, Jul. 18, 2012,Vancouver, CANADA
Takuma Kobayashi, Mayumi Motoyama, Hiroyuki Masuda, Yasumi Ohta, Makito Haruta, Toshihiko
Noda, Kiyotaka Sasagawa, Takashi Tokuda, Hideki Tamura, Yasuyuki Ishikawa, Sadao Shiosaka, Jun
Ohta, "FLUORESCENCE POTENTIOMETRY USING AN IMPLANTABLE MULTIPLE IMAGING
SYSTEM TO VISUALIZE THE NEURAL ACTIVITIES IN BOTH VISUAL HEMISPHERES OF
FREELY-MOVING MOUSE," (poster), FENS(Federation of European Neuroscience Societies)
Forum 2012, Session Name: Optical Methods and Optogenetics Poster Board Number: GI |, Jul.
16,2012, Centre Convencions Internacional Barcelona (CCIB), Barcelona, SPAIN
Jun Ohta, "Session 4: Consumer Electronics |. Biomed CMOS Image Sensors,"(invited), 2012 VAIL
Computer Elements Workshop, Jun. 26,2012, Vail, Colorado, USA
Kiyotaka Sasagawa, Makito Haruta, Chikara Kitsumoto,Takuma Kobayashi, Toshihiko Noda, Takashi
Tokuda, Jun Ohta, "An Implantable CMOS Sensor Device for Multi-Area Fluorescence Imaging of
A Rat Brain," (poster), Neural Interface Conference, H-11, Jun. 18,2012, Salt Palace Convention
Center, Salt Lake City, USA
Takashi Tokuda, Tomoaki Miyatani, Yasuyo Maezawa, Takuma Kobayashi, Toshihiko Noda, Kiyotaka
Sasagawa, Jun Ohta , "CMOS-based Optoelectronic Neural Interface Device for Optogenetics,"
(poster), Neural Interface Conference, H-1, Jun. 18,2012, Salt Palace Convention Center, Salt
Lake City, USA
Makito Haruta, Takuma Kobayashi, Chikara Kitsumoto, Toshihiko Noda, Kiyotaka Sasagawa, Takashi
Tokuda, Jun Ohta, "Development of a CMOS-based implantable device for wide-area brain
functional imaging," (poster), International Meeting for Future of Electron Devices, Kansai
(IMFEDK 2012), PC-04, May 10,2012, Kansai University, JAPAN
Norimitsu Wakama, Hitoshi Matsuoka, Keisuke Ando, Toshihiko Noda, Kiyotaka Sasagawa, Takashi
Tokuda, Jun Ohta , "A polarization analyzing CMOS image sensor with metal wire grid in 65-nm
standard CMOS technology," (poster), International Meeting for Future of Electron Devices,
Kansai (IMFEDK 2012), PC-03, May 10,2012, Kansai University, JAPAN
Jun Ohta, "Implantable CMOS Biomedical Devices,"(invited), International Meeting for Future of
Electron Devices, Kansai (IMFEDK 2012),1-2,May 10, 2012, Kansai University, JAPAN
Kiyotaka Sasagawa, Keisuke Ando, Hitoshi Matsuoka, Takuma Kobayashi, Toshihiko Noda, Takashi
Tokuda, Ohta Jun, "On-chip metal wire grid polarizer for CMOS image sensor based on 65-nm
technology," Conference on Lasers and Electro-Optics (CLEO 2012), CM3M.7, May 7,201 2, San
Jose Convention Center, USA
Yasuo Terasawa, Hiroyuki Tashiro, Koji Osawa, Hiroyuki Kanda, Motoki Ozawa, Toshihiko Noda,
Jun Ohta, Takashi Fujikado, "Porous Platinum Electrodes for Retinal Prostheses," (poster),
Association for Research in Vision and Ophthalmology (ARVO 2012) ,May, 2012, Fort
Lauderdale, FL USA
Hiroyuki Tashiro, Yasuo Terasawa, Koji Osawa, Motoki Ozawa, Toshihiko Noda, Jun Ohta, Takashi
Fujikado, "In vivo Characterization of Electrochemically-Treated Platinum Bulk Electrodes for
Retinal Prostheses," (poster),Association for Research in Vision and Ophthalmology (ARVO
2012) , May , 2012, Fort Lauderdale, FL USA
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Toshihiko Noda, Kiyotaka Sasagawa, Takashi Tokuda, Yasuyuki Ishikawa, Sadao Shiosaka,
Jun Ohta, "BXPIERERI & T2k B, [ToEBOREE. KEREEF QLK (e
YA A—T U5 (KRG —), BAMERSEASR P4-e23 2012/9/21, 4 EEEEE
%



i

18.€ BHEE B4t M, W0 E— BB & KH = K E8, "NAM A4 F—bd2—FT1 >
THRDE=ODEE—FEENA TV ROEH R (PAFLDOFHY) HMOR
B"AREIT I VI RABPELE2EFEL VRO T L, 1K19, 2012/9/19, L HEBEKE

19. 34 =T, A #a% B H R ) B &0 &, B8 fE, KB %, "CMOSFv T #
B L= BRERIE AT /N R DR & HRERTHE,” ISAYBERFMEES, 13p-F7-2,
2012/9/13, ZiB K%

20.&% M &7, MM XI§ BFH RE, %) FE, 80 £, 2R ER=, KH F "65 nmiZ%
CMOSZ Rt X ERAWRILDIHCOMOSA A —Ct o OEILL M~ ISAYIEFERFM
#EESe 13a-F7-10, 2012/9/13, BER=E

21.37)I| Btb, BFH B2, B BE, {88 £, KH F, "CMOSERERIEE % A UL =EKREHIA
HETII O—R oY OERRKRE, CAYBEESFMERS, 12a-H3-8, 2012/9/12,
FIRKF

22.HN thiE, AL =T, B H R, F BE, Bl £, FF B HlH 17, A2 M, K
B Z "CMOSFv THEH I+ — IV ALIRET /N1 XADOEH LREEEIL" TAYEX<
PEEES, 12a-H3-4,2012/9/12, Bl K=

23. F4A K&, Yosmongkol Sawadsaringkarn, /K KB, BFH B2, &)l FE, f8H =, KH
BATR Sz x T4 U AAICAIT Y4 2 aLED7 L A 18 EHCMOSt#R 4 > 2 —

T —XTNAR ISRYBERFMERS, 12a-H3-2, 2012/9/12, BiERF

24. FH B, MK EKE, A H, FH B2, ) FRE FH £ AR = "THEERRKEREA
A—2 U THCMOSIAEEHAIT /N4 R, ISAYIBFLEM#ERS, 12a-H3-1,
2012/9/12, ZiB K=

25 f8H =, /K K, BTl RE, F)I B KH 2, "CMOSERBRIEHEMIC L EAFED
AHTNA R ICEAYEBEFSFEMEBE RS, 11p-H2-6, 2012/9/11, BIRKZF

26.[E# KIS, B &3, BFH RE, £)I| FE 80 £, KW Z, "6bhm JoEXEAL:
TREEF VT TARIBREFRBEA A -2 oY, BEEFERA T« TELSERKE,
19-2,2012/8/30, K& KE

27.¥5H HE BA H, FH RE, ®)IFE, Bl & KH ZF YUVANEBEEREAKET D
A A=V oYM EDTORILHNESDEFTR MBIBEBRA T4 TEEERKS,
19-3, 2012/8/30, IR I KE

28. /A A, /K KE, FFH R, EIEE, H £, Tl EfE KB £% /)l &R &
Ik 8k, KH ZE, "RIAREIN vivo IX#EHRIEBIETAIACMOS 4 A= U T T NA RORER,”
BURIBHR A T« TESERKSE, 19-4,2012/8/30, [RETHILKZF

29.48)I| BFE, "m0 R ERAWmAEHRICMOS 4 A = o8, KICHABH A

(PEM) BRI HEMAEE R F1 BFAES, 2012/8/24, BHib K=

30.f8H =&, BFH B, #)I FE, KA & "CMOSHE T &2 AL A AKIEBEOHAATIE/NA F T
INA R, (invited), EB25E] B ERTFLT—S a3y FOTd I 4L, As1-3-1,
2012/7/30, k2B EEHEXEZES

3.4 FE, B 25 WA EBEE T/AEX E—4— 3k K, & A A, /"MK KE, B5A £
E {8l £ KA 2, "NKABEREEZBELEZA A DU EBOR—INY RE
X BEFERBEFZLAEMAEEHRSL  (IEICE Technical Report), IST2012-38, 2012/7/27,
Iz RE KRF v /XX

2.4 FE, EE JEE WA EBSE T/AEX E—4— 3k K, & A A, /"M KE, B9A £

E Bl S KH Z HNABRKREEZEHE LEA AU EBEOR—IANY MR
K BHREY Y U IHRE - EREREMES, (12) ,2012/7/27, IWEKRE KR+ ¥
VINK

33. KM ;& "ISSCCoOEMMEIR ~ A A=Y, NAFEESE ~ (nvited), BEFIEHR
BEFEEMPZERE (IEICE Technical Report), ICD2012-29, 2012/7/27, iz K% *
RE¥EY IR

34. KM ;& "ISSCCOEMEIR ~ A A=Y, NAFTEEDE ~, (invited), 1§t >~
UTHIERS - £EBRIEMIES, (17) [EICE-ICD, 2012/7/27, ILFZ K= K RF* v /XX

3b. & fE I, M 15, FE AN#E, ZH EHF, ) B, A BE, Bl FE Bl = A
W % BN ERE, KH E, “RAEOFCMOSA A =St oHickbd~<a 7 OFEY X
T LB StuRFETRIT/NA R, N4 * - 744502 R T LHFERE, BMS-12-010,
2012/6/12, & KR¥ BREERTELSE



36. fEHk K25, )| SERE, BFH B2, f8E £ Soo Hyeon Kim, 8RE =X, B 1817, AXH Z,
"TORNBREAGEREERICAT ATy TEHIFHBCIXTL (RXE2—), 1ER
UV UTHMES 2012/5/28, BHERBEERAT—avhlbyd

37. %A 1, 18H Bz, /K BE, FFH R, §)I| FBE fflH =, KB = "7 v MXNER
EEEHAACMOSA A = U T TNA R (RRE =), Bty v THESR,
2012/5/28, HEERFHERAT—YavALy D

38. KH 2, "HERERBRIIEEMIC K DERRNEBIENA T AT 4 HILT/NA X, (invited),
BALEAKRETIFE KL, 053-03-1,2012/5/11, BHEEERLZEE




4. Honor of Awards & News Releases(between April 2012 and March 2013)
4.1 Awards

1. B 5 B EEEFAENEREELESFTERTE,
“IBEOIAFTICMOSA A= HIZEDIN VIVORKGRERA A=)
BANZELERITIAN=IAHFESIL—F, 2013. 3

2. WA h BAEBHREE, FALN vivoREEBIHHA
CMOSAA— 0 77/ A ADBIR, BGIEHAT A7 22,
2012. 12

3. &M &%, VDECTHAY7I—RERE, “65nmiZAECMOS
TOERIZKBARIL T /1EEE RN RIEDHTCMOSA A—
Sty VDECTHA U 7I—RREERSL, 2012. 8

4 -

==

4. KA F, MEBERATAT7TERTIO—RE,,
2012. 5

5. Norimitsu Wakama, Hitoshi Matsuoka, Keisuke Ando, Toshihiko Noda, Kiyotaka Sasagawa,
Takashi Tokuda, Jun Ohta, IEEE EDS Kansai Chapter IMFEDK Student Paper Award, “A
polarization analyzing CMOS image sensor with metal wire grid in 65-nm standard CMOS
technology,” nternational Meeting for Future of Electron Devices, Kansai (IMFEDK 2012) ,

2012.5

6. BH REZ, LE b, Fk =16, ®)I FE BA F ®H BT,
B E4T, % 5 A= @, AR = BFmXERE, “CMOS
FUTRBEHAVTICINNEERAZ—TI—AT IR, BLEEN
X - RAYAS AT LIRS BMSHIRR) L4 - v1o0< s VAR

(E#BF9), 2012. 4




4.2 News Release

MTHBEDE LG FAM-YRVEAIAE® RABY AIRERCFEYT RRERK
AX—PEB TN AR EZEFE1E Nikkei Sangyo Shimbun (morning edition, P1),2012.9.7

5. Collaborations
5.1 Projects

@ CREST (Competitive Funding for Team-based Basic Researches) — ST (Japan Science and
Technology) between FY2007 - FY2012

Research Area: Photonics and Quantum Optics for the Creation of Innovative Functions
Research Theme: Development of Biomedical Photonic LSIs

Principal Investigator: Prof. Jun Ohta

Maim Research Collaborators: Prof. Sadao Siosaka, Graduate School of Biological Sciences, Nara
Institute of Science and Technology, Prof.Amami Kato, School of Medicine, Kinki University, Prof.
Iwata Koichi, School of Dentistry, Nihon University

@ CREST (Competitive Funding for Team-based Basic Researches) — ST (Japan Science and
Technology) between FY 2010 - FY 2015

Research Area: Creation of Nanosystems with Novel Functions through Process Integration
Research Theme: Digital counting systems for biological assay

Principal Investigator: Prof. Hiroyuki Noji, The Univeristy of Tokyo

Research Collaborator:Assistant Prof. Kiyotaka Sasagawa

@ SRPBS (Strategic Research Program for Brain Science) — Ministry of Education, Culture, Sports,
Science and Technology, between FY 2007 - FY 2012

Research Area: Brain Machine Interface Development
Research Theme: Development of Retinal Prosthesis Devices with High Resolution
Principal Investigator: Prof. Jun Ohta

@PRESTO (Precursory Research for Embryonic Science and Technology) — JST (Japan Science and
Technology) between FY 2010 — FY2013

Research Area: Decoding and Controlling Brain Information

Research Theme: Development of opto-electronic neural interface and neuro-LSI hybrid
BMI using LSI microchip technology

Principal Investigator:Associate Prof.Takashi Tokuda

@ Grants-in Aid for Scientific Research — JSPS (Japan Society for the Promotion of Science)
9 projects accepted by JSPS funds were promoted.

@ Funds by NAIST in FY2012
5 projects accepted by NAIST internal competitive funds were promoted.



6.Activities & Events in 2012

Softball Tournament

Year End Party

Commencement




Guests from
overseas
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—
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from Japan




7. Dissertations
7.1 Doctoral course student

] BRREEALIERET A ADORIHERI_E I 50K
(Yi-Li Pan) Development of Stimulus Electrodes for High Resolution Retinal Prosthetic
Devices
Yosmongkol CMOSERBRIEHMICK DT TN R TAUVABLUPEIA A=V TRIT
Sawadsaringkarn HEREEAA—TT—RT/INAR

CMOS-based optoelectronic neural interface device for optogenetics and
fluorescence imaging

7.2 Master course students
AR KA TOSRIVELISAIZAIF =LY AL RF U F Y TAA—D U T TNAXIZE S B
(Daisuke Okabayashi)  #f3T
A lensless on-chip imaging device using a CMOS image sensor for digital
enzyme-linked immunosorbent assay

A 7 AR B BEEHRICMOS o Y O F B E L - BREEEIZEET 585
(Chikara Kitsumoto)  Studies on improvement of stimulus and recording functions of a neural
interface device with CMOS microchips

i)l Bt ARNEIAR S )L a— A H[EIFCMOSE A S AI[E IR IZBE 3 2R 2T
(Nobuya Tachikawa) Development of CMOS sensing circuits for an implantable glucose
monitoring device

BAL =T CMOSF VYT & EH L= ERERIE - 51817 /N1 RDER EHE REF i
(Yukie Higashimaru) Fabrication and Functional Evaluation of a Spinal Cord Stimulation and
Recording Device with CMOS Microchips

S a1 CMOSFYTHEATRET N\AANDAY—NEBEEEAICEHT S
(Yuki Hiramatsu) DI
A study on smart-electrode architecture with CMOS microchips for a
retinal prosthetic device

=R R¥ AN 2R T AV RAEITRAVOI R T LA HEEHCMOS 2 T /14 XD
(Tomoaki Miyatani) (S A S e
Performance Improvement of a CMOS Sensor Device with an Integrated
Micro Light Source Array for Optogenetics

MM 5 R PIERRE R OMOSA A — 2 H 15 B DK IIEEIC BT H %
(Shogo Yokota) A study on intra-body signal transmission of brain-implantable CMOS
image sensor
All dissertations are written and presented in Japanese.

8. Career Options after Graduation

KXt TX-T4- 7, FLAVKA S, FV/ ORI, BHERRTF ST,
HRASHT (TN ERERA ST RASHBIUATO, ZEBHITO=TIT
HRA =, KA zd)a—

(50EIR)
Canon Inc., JTEKT CORPORATION, Hitachi Medical Corporation, Mitsubishi Electric

Engineering Company Limited., NDR Co., Ltd., Nintendo Co., Ltd., OMRON Corporation,
Ricoh Company, Ltd. (Alphabetical order)




9. List of Members (as of March 2013)

Name

Jun Ohta

Takashi Tokuda
Kiyotaka Sasagawa
Toshihiko Noda
Kenzo Shodo
Yasuo Terasawa
Yasumi Ohta
Takuma Kobayashi
Arata Nakajima
Yoshiko Noda
Mayumi Motoyama

Yasuyo Maezawa
Ai Hachisuka

Yosmongkol
Sawadsaringkarn
Yi-Li Pan

Makito Haruta
Norimitsu Wakama
Hironari Takehara
Daisuke Okabayashi
Chikara Kitsumoto
Nobuya Tachikawa
Yukie Higashimaru
Yukl Hiramatsu
Tomoaki Miyatani
Shogo Yokota
Yoshiaki Ishii
Kazuhiro Uejima
Shohei Kurogi
Yoshinori Sunaga
Shun Nakajima
Yusuke Fujimoto

Kazuya Miyazawa

Title

Professor
Associate Professor
Assistant Professor
Assistant Professor
Research Associate
Research Associate

Ph.D. Researcher
Ph.D. Researcher
JSPS Postdoc
Research Associate
Research Associate

Research Associate

Research Associate
D3

D3
D2
D2
Dl
M2
M2
M2
M2
M2
M2
M2
MI
MI
MI
MI
MI

Ml
MI

Email Address
(add “naist.jp”’)
ohta@ms.
tokuda@ms.
sasagawa@mes.
t-noda@ms.
shodo@ms.

ohtay@m:s.
ta-kobay@bs.
n-arata@ms.
yoshiko-n@ms.
motoyama@ms.

maezawa@mes.
hachisuka@ms.

yo-sawadsaring@ms.

p-yili@ms.
m-haruta@ms.
w-orimitsu@mes.
t-hironari@m:s.
o-daisuke@ms.
k-chikara@m:s.
t-nobuya@ms.
h-yukie@ms.
h-yuki@ms.
m-tomoaki@ms.
y-shogo@ms.
i-yoshiaki@m:s.
u-kazuhiro@ms.
ku-shohei@m:s.
su-yoshinori@ms.
n-shun@ms.
f-yusuke@ms.

m-kazuya@m:s.



10. Site Plan

Photonic Device Science Laboratory
Graduate School of Materials Science
Nara Institute of Science and Technology
8916-5,Takayama, lkoma

Nara 630-0101, JAPAN
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Takayama Science Plaza L

Photonic Device Science Laboratory is on the 6% floor of Materials Science F wing.
For further information, please visit http://www.naist.jp/en/about naist/accessmap/index.html.



http://www.naist.jp/accessmap/index_j.html
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