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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)
Shohei Kurogi, Yusuke Fujimoto, Takumi Fujisawa

Retinal prosthesis is an attempt to partially restore vision by electrically stimulating retinal cells in
order to counteract the effects of diseases caused by photoreceptor dysfunction.The ultimate goal
of this study is the development of a super-multi-channel electrode array, for example over one
thousand channels, using smart electrodes integrated with CMOS microchips.
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1.2 Implanted sensors in mouse brain

[Student Members]
Makito Haruta, Hironari Takehara, Yoshinori Sunaga, Yoshiaki Ishii, Hajime Hayami, Takahiro Yamaguchi

The mechanisms of memory and learning are less well understood.VVe 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 2013, we performed (1) functional imaging based on blood flow with an implantable image
sensor for brain surface, (2) evaluation of immunological response of a brain tissue after implantation
of a needle-type image senor, (3) low power signal transmission technique using conductivity of body.
In future, based on these technique, we will conduct brain functional imaging of decision or
movements under awake conditions.

Brain
NeuN neurofilament
for neuron nucleus for axons and dendrites of neurons
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1.3 On-chip imaging device

[Student Members]
Hironari Takehara, Kazuya Miyazawa, Kazuki Kitaguchi

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 2013, we continued to develope 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 succeeded to detect fluorescent material generated in a micro-droplet through enzyme reaction
by using a lensless device for fluorescence imaging.
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1.4 Chemo-photonics

[Student Members)
Norimitsu Wakama, Kazuhiro Uejima, Keita Masuda

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

[Student Members]
Shun Nakajima, Naoya Kamiyama, Zijun Jin

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.VVe also pursue a new
breakthrough to propose and demonstrate hybrid logic systems consisting of biological and LSI
systems.

In 2013FY, we developed an neural interface device equipped with both optical and electronic
interfacing functions.Ve have also performed optical stimulation trials using ChR2-expressed
mouses.
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2. Scientific Contributions
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3. List of Publications (Published between April 2013 and March 2014)

Papers

Toshihiko Noda, Kiyotaka Sasagawa, Takashi Tokuda, Yasuo Terasawa, Hiroyuki Tashiro, Hiroyuki
Kanda, Takashi Fujikado, Jun Ohta, "Performance improvement and functionalization of an
electrode array for retinal prosthesis by iridium oxide coating and introduction of smart-wiring
technology using CMOS microchips," Sensors and Actuators A: Physical 211, pp.27-37,
DOI:10.1016/j.sna.2014.03.001,2014. 3.25 published online

Takuma Kobayashi, Hiroyuki Masuda, Chikara Kitsumoto, Makito Haruta, Mayumi Motoyama,
Yasumi Ohta, Toshihiko Noda, Kiyotaka Sasagawa, Takashi Tokuda, Sadao Shiosaka, Jun Ohta,
"Functional brain fluorescence plurimetry in rat by implantable concatenated CMOS imaging
system,"Biosensors and Bioelectronics53,DOI:10.1016/j.bios.2013.09.033,2014.3.15

.Makito Haruta, Chikara Kitsumoto,Yoshinori Sunaga, Hironari Takehara, Toshihiko Noda,
Kiyotaka Sasagawa, Takashi Tokuda, Jun Ohta, "An implantable CMOS device for blood-flow
imaging under freely moving experiments of rats ,"Japanese Journal of Applied Physics (Jpn. ). Appl.
Phys.), 53(4S), 04ELO5, DOI:10.7567/)JAP53.04EL05,2014.3.7

Hironari Takehara, Kazuya Miyazawa, Toshihiko Noda, Kiyotaka Sasagawa, Takashi Tokuda, Soo
Hyeon Kim, Ryota lino, Hiroyuki Noji, Jun Ohta, "A CMOS image sensor with stacked
photodiodes for lensless observation system of digital enzyme-linked immunosorbent

assay ,"Japanese Journal of Applied Physics (Jpn. ). Appl. Phys.), 53(4S), 04ELO02,
DOI:10.7567/)JAP53.04EL02,2014.2.19

Norimitsu Wakama, Daisuke Okabayashi, Toshihiko Noda, Kiyotaka Sasagawa, Takashi Tokuda,
Kiyomi Kakiuchi, Jun Ohta, "Polarisation analysing complementary metal-oxide semiconductor
image sensor in 65-nm standard CMOS technology,"The Journal of Engineering, pp.3,
DOI:10.1049/joe.2013.0033,2013.9

Kiyotaka Sasagawa, Sanshiro Shishido, Keisuke Ando, Hitoshi Matsuoka, Toshihiko Noda, Takashi
Tokuda, Kiyomi Kakiuchi, Jun Ohta, "Image sensor pixel with on-chip high extinction ratio
polarizer based on 65-nm standard CMOS technology,", Optics Express 21(9), pp.11132—-11140,
DOI:10.1364/OE.21.011132,2013.4.30 online

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 |(2), pp.184-189,DOI:10.3169/mta.l.184,
2013.4

Yi-Li Pan, Toshihiko Noda, Kiyotaka Sasagawa, Takashi Tokuda, Jun Ohta, "Sputtering Condition
Optimization of Sputtered IrOx and TiN Stimulus Electrodes for Retinal Prosthesis,"|EE]
Transactions on Electrical and Electronic Engineering8(3), pp.310-312, DOI:10.1002/tee.21860,
2013.4.10

International Conferences

2.

Jun Ohta, "Implantable CMOS photonic devices for biomedical applications," (invited), Delft
University of Technology, Mar. 21, 2014, Delft University of Technology

Jun Ohta, "Progress with artificial retina technology and applications,"(invited), Image Sensor
2014, Mar. 20, 2014, Park Plaza Victoria London, UK

Kiyotaka Sasagawa, Norimitsu Wakama, Toshihiko Noda, Takashi Tokuda, Kiyomi Kakiuchi, Jun
Ohta, "On-chip polarizer on image sensor using advanced CMOS technology,"(invited),(Invited
Paper), Photonics West, [8974-17], Feb. 4,2014,The Moscone Center San Francisco, California,
United States

Kiyotaka Sasagawa, Hironari Takehara, Kazuya Miyazawa, Soc Heyen Kim, Toshihiko Noda, Takashi
Tokuda, Ryota lino, Hiroyuki Noji, Jun Ohta, "Dual-mode lensless imaging device for digital
enzyme linked immunosorbent assay,” Photonics West, [8933-22], Feb. 2,2014,The Moscone
Center San Francisco, California, United States



Yoshinori Sunaga, Makito Haruta, Hironari Takehara, Mayumi Motoyama, Yasumi Ohta, Toshihiko
Noda, Kiyotaka Sasagawa, Takashi Tokuda, Jun Ohta, "Implantable CMOS imaging device with
absorption filters for green fluorescence imaging," Photonics West, [8928-20], Feb. 2,2014,The
Moscone Center San Francisco, California, United States

Takashi Tokuda, "CMOS-based Bio-Implantable Neural Observation and Stimulation
Device,"(invited), International Workshop on Biomedical Engineering Translational Research, Dec.
10,2013, National Chiao Tung University, Hsinchu City, Taiwan

Jun Ohta, "Challenges for high performance stimulation in a retinal prosthesis,"(invited),
Symposium on Grand Challenges in Neural Technology 2013, Dec. 4,201 3, Centre for Life
Sciences, National University of Singapore, SINGAPORE

Norimitsu Wakama, Kazuhiro Uejima, Kimitada Terao, Toshihiko Noda, Kiyotaka Sasagawa, Takashi
Tokuda, Yasuhiro Nishiyama, Kiyomi Kakiuchi, Jun Ohta, "A palm-sized in-line optical
measurement device with polarization-analyzing CMOS image sensor for in situ chiral analysis,"
(poster), GIST-NCTU-NAIST International Joint Symposium 2013, Nov. 21,2013, Nara Insitute of
Science and Technology, JAPAN

Makito Haruta, Chikara Kitsumoto,Yoshinori Sunaga, Hironari Takehara, Toshihiko Noda,
Kiyotaka Sasagawa, Takashi Tokuda, Jun Ohta, "Implantable device for intrinsic signals imaging in
cortices of freely moving rats," Neuroscience2013, MMMI | 871.15, Nov. 13,2013, San Diego
Convention Center, USA

. Takashi Tokuda, Shun Nakajima, Yasuyo Maezawa, Toshihiko Noda, Kiyotaka Sasagawa, Jun Ohta,

"Device Packaging of CMOS-Based Optoelectronic Neural Interface Device for in vitro and in
vivo Optogenetics," International IEEE EMBS Conference on Neural Engineering (NER201 3),
Paper FrDT8.3, Nov. 8, 2013, Sheraton San Diego Hotel & Marina, San Diego, CA, USA

. Takahi Tokuda, Shun Nakajima, Yasuyo Maezawa, Toshihiko Noda, Kiyotaka Sasagawa, Jun Ohta,

"CMOS-based Neural Interface Device with Integrated Micro Light Source Array for
Optogenetics," International Conference on BioSensors, BioElectronics, BioMedical Devices,
BioMEMS/NEMS and Applications 2013 (Bio4Apps 2013) & 5th Sensing Biology Symposium, O-
2F-6, Oct. 31,2013, Tokyo Medical and Dental University, JAPAN

. Jun Ohta, "Integrated Microphotonic Devices for Biomedical Applications,"(keynote),

International Conference on BioSensors, BioElectronics, BioMedical Devices, BioMEMS/NEMS
and Applications 2013 (Bio4Apps 2013) , KEY-1A-1, Oct. 30, 2013, Tokyo Medical and Dental
University, Japan.

. Toshihiko Noda, Kiyotaka Sasagawa, Takashi Tokuda, Yasuo Terasawa, Hiroyuki Tashiro, Hiroyuki

Kanda, Takashi Fujikado, Jun Ohta, "Intelligent Retinal Prosthetic Device Employs Smart Electrode
Array Integrated with CMOS Microchips," International Conference on BioSensors,
BioElectronics, BioMedical Devices, BioMEMS/NEMS and Applications 2013 (Bio4Apps 2013) , O-
I C-5, Oct. 29,201 3, Tokyo Medical and Dental University, Japan.

. Kiyotaka Sasagawa, Soo Hyeon Kim, Kazuya Miyazawa, Hironari Takehara, Toshihiko Noda, Takashi

Tokuda, Ryota lino, Hiroyuki Noji, Jun Ohta, "LENSLESS CMOS-BASED IMAGING DEVICE FOR
FLUORESCENT FEMTOLITER DROPLET ARRAY COUNTING," International Conference on
Miniaturized Systems for Chemistry and Life Sciences (MicroTAS 2013),W.070c, Oct. 30, 2013,
Messe Freiburg, GERMANY

. Takashi Tokuda, Makito Haruta, Yasumi Ohta, Mayumi Motoyama, Toshihiko Noda, Kiyotaka

Sasagawa, Yasuyuki Ishikawa, Sadao Shiosaka, Jun Ohta , "CMOS-Based Implantable Brain Imaging
Technology," 2013 International Conferences on Active Media Technology / Brain and Health
Informatics (AMT-BHI 2013) , SB7203, Oct. 30, 2013, Maebashi Terrsa, JAPAN

. Makito Haruta, Yoshinori Sunaga, Takahiro Yamaguchi, Hironari Takehara, Toshihiko Noda, Kiyotaka

Sasagawa, Takashi Tokuda, Jun Ohta, "Development of an Implantable Imaging Device for
Observation of Intrinsic Signals in the Brain," International Conference on BioSensors,
BioElectronics, BioMedical Devices, BioMEMS/NEMS and Applications 2013 (Bio4Apps 2013),
PM-3, Oct. 30, 2013, Tokyo Medical and Dental University, Japan.

. Norimitsu Wakama, Kazuhiro Uejima, Kimitada Terao, Toshihiko Noda, Kiyotaka Sasagawa, Takashi

Tokuda, Yasuhiro Nishiyama, Kiyomi Kakiuchi, Jun Ohta, "Application Demonstaration of
Polarization-Analyzing CMOS Image Sensor for Micro-Chemical Systems," International
Conference on BioSensors, BioElectronics, BioMedical Devices, BioMEMS/NEMS and Applications
2013 (Bio4Apps 2013) , PE-2, Oct. 30, 2013, Tokyo Medical and Dental University, Japan.



18.

20.

21.

22.

Toshikazu Kawamura, Masayuki Takahashi, Kazuhiro Uejima,Yasumi Ohta, Mayumi Motoyama
Toshihiko Noda, Kiyotaka Sasagawa, Takashi Tokuda, Teru Okitsu, Shoji Takeuchi, Jun Ohta,
"Development of a CMOS-Based Implantable Glucose Monitoring Device Using Glucose-
Sensitive Fluorescent Hydrogel," International Conference on BioSensors, BioElectronics,
BioMedical Devices, BioMEMS/NEMS and Applications 2013 (Bio4Apps 2013) , PS-1, Oct. 30,
2013, Tokyo Medical and Dental University, Japan.

. Hironari Takehara, Kazuya Miyazawa, Toshihiko Noda, Kiyotaka Sasagawa, Takashi Tokuda, Soo

Hyeon Kim, Ryota lino, Hiroyuki Noji, Jun Ohta, "A CMOS Image Sensor Having Stacked
Photodiodes for Fluorescencet Observation of Digital Enzyme-linked Immunosorbent Assay
(ELISA)," International Conference on BioSensors, BioElectronics, BioMedical Devices,
BioMEMS/NEMS and Applications 2013 (Bio4Apps 2013) , PNM-4, Oct. 30, 201 3, Tokyo Medical
and Dental University, Japan.

Makito Haruta, Chikara Kitsumoto,Yoshinori Sunaga, Hironari Takehara, Toshihiko Noda, Kiyotaka
Sasagawa, Takashi Tokuda, Jun Ohta, "Functional brain imaging under freely moving experiments by
an implantable CMOS imaging device," Asian Symposium on Advanced Image Sensors and

Imaging Systems, Oct. 8, 201 3, Shizuoka University, JAPAN

Makito Haruta, Chikara Kitsumoto,Yoshinori Sunaga, Hironari Takehara, Toshihiko Noda, Kiyotaka
Sasagawa, Takashi Tokuda, Jun Ohta, "An implantable CMOS device for functional brain imaging
under freely moving experiments of rat," 2013 International Conference on Solid State Devices
and Materials (SSDM), G-1-5, Sep. 25, 2013, Hilton Fukuoka Sea Hawk, JAPAN

Hironari Takehara, Kazuya Miyazawa, Toshihiko Noda, Kiyotaka Sasagawa, Takashi Tokuda, Soo
Hyeon Kim, Ryota lino, Hiroyuki Noji, Jun Ohta, "A CMOS Image Sensor Having Stacked
Photodiodes for Lensless Observation System of Digital Enzyme-linked Immunosorbent Assay
(ELISA)," 2013 International Conference on Solid State Devices and Materials (SSDM), G-4-4, Sep.
26,2013, Hilton Fukuoka Sea Hawk, JAPAN

23. Jun Ohta, Toshihiko Noda, Kiyotaka Sasagawa, Takashi Tokuda, "Implantable micro CMOS imaging

devices for biomedical applications,"(invited), Optical MEMS and Nanophotonics 2013, MM-S2.1,
Aug. 19,2013, Kanazawa Bunka Hall, JAPAN

24. Jun Ohta, "Implantable Biomedical Devices Based on Microelectronics Technology,"(invited), 2013

25.

Tsukuba Nanotechnology Symposium (TNS’13), Jul. 27,2013, AIST Tsukuba West, JAPAN
25.Takashi Tokuda, Toshihiko Noda, Kiyotaka Sasagawa, Jun Ohta, "Bio-Implantable CMOS Neural
Interface Device with Integrated Micro LED Array for Optogenetics," (invited), CMOS-Emerging
Technology 2013, Session A3 Bio Interfaces, Jul. 18,2013, Hilton Whistler Resort and Spa Whistler,
BC Canada

26. Jun Ohta, "Integrated Bio-Circuits for in Vivo and in Vitro Monitoring and Control of Biological

Systems —Introduction and Bio-Circuits in Vivo — (1),"(invited), Minisymposium, the IEEE
Engineering in Medicine and Biology Society (EMBC2013), FrA08.1, Jul. 5,2013, Osaka
International Convention Center, Osaka, JAPAN

27. Jun Ohta, "CMOS Image Sensor Design and Application to in vivo Brain Activitiy

28.

29.

Measurement,"(invited), the IEEE Engineering in Medicine and Biology Society (EMBC2013), Jul. 5,
2013, Osaka International Convention Center, Osaka, JAPAN

Takashi Tokuda, Shun Nakajima, Yasuyo Maezawa, Toshihiko Noda, Kiyotaka Sasagawa, Yasuyuki
Ishikawa, Sadao Shiosaka, Jun Ohta , "An in vitro Demonstration of CMOS-Based Optoelectronic
Neural Interface Device for Optogenetics," the IEEE Engineering in Medicine and Biology Society
(EMBC2013),ThBI3.14,Jul.4, 2013, Osaka International Convention Center, Osaka, JAPAN
Kiyotaka Sasagawa, Yoshiaki Ishii, Shogo Yokota, Takashi Matsuda, Peter Davis, Bing Zhang, Keren Li,
Toshihiko Noda, Takashi Tokuda, Jun Ohta , "Implantable Image Sensor Based on Intra-Brain Image
Transmission," the IEEE Engineering in Medicine and Biology Society (EMBC2013),ThD07.2,]ul. 4,
2013, Osaka International Convention Center, Osaka, JAPAN

30. Jun Ohta, "Implantable CMOS Imaging Devices,"(invited), the IEEE Engineering in Medicine and

3.

Biology Society (EMBC2013), Jul. 3,2013, Osaka International Convention Center, Osaka, JAPAN
Kiyotaka Sasagawa, H.Takehara, Kazuya Miyazawa, Daisuke Okabayashi, Toshihiko Noda, Takashi
Tokuda, Soo Hyeon Kim, Ryota lino, Hiroyuki Noji, Jun Ohta, "Lensless Imaging Device for Digital
Counting of Fluorescent Micro-droplet Chambers," The 10th Conference on Lasers and Electro-
Optics Pacific Rim(CLEO-PR 2013),TuJ2-1, Jul. 2,201 3, Kyoto International Conference Center,
Kyoto, JAPAN



32.

33.

Yoshinori Sunaga, Chikara Kitsumoto, Mayumi Motoyama, Yasumi Ohta, Toshihiko Noda, Kiyotaka
Sasagawa, Yasuyuki Ishikawa, Takashi Tokuda, Sadao Shiosaka, Jun Ohta, "Needle Type CMOS
Imaging Device for Fluorescence Imaging of Deep Brain Activities ," (Young Scientist Award), The
I0th Conference on Lasers and Electro-Optics Pacific Rim(CLEO-PR 2013),Tuj1-3,Jul. 2, 2013,
Kyoto International Conference Center, Kyoto, JAPAN

Takashi Tokuda, "Optoelectronics Devices for Biomedical Applications,"(invited), The 10th
Conference on Lasers and Electro-Optics Pacific Rim(CLEO-PR 2013), C10, Jul. 2, 2013, Kyoto
International Conference Center, Kyoto, JAPAN

34. Jun Ohta, "Implantable CMOS Image Sensors for Biomedical Applications,"(invited), (plenary),

International Symposium on Photoelectronic Detection and Imaging 2013 (ISPDI 201 3), Plenary
talks-7 , Jun. 26, 2013, China National Convention Center, Beijing, CHINA

35. Jun Ohta, Chiakra Kitsumoto, Makito Haruta, Yoshinori Sunaga, Toshihiko Noda, Kiyotaka

36.

37.

Sasagawa, Takashi Tokuda, Mayumi Motoyama,Yasumi Ohta, "A Low-Invasive Micro Imaging Device
for Measuring Neural Activities Implanted in the Mouse Deep Brain," 2013 International Image
Sensor Workshop (1ISW2013) ,7.05, Jun. 14,2013, Snowbird Ski & Summer Resort, Utah, USA
Takashi Tokuda, Norimitsu Wakama, Toshihiko Noda, Kiyotaka Sasagawa, Kiyomi Kakiuchi, Jun
Ohta, "Application Demonstration Of Polarization-Analyzing CMOS Image Sensor and
Performance Improvement Using 65 nm Standard CMOS Process," 2013 International Image
Sensor Workshop (1ISW2013) ,5.09, Jun. 13,2013, Snowbird Ski & Summer Resort, Utah, USA
Hironari Takehara, Kiyotaka Sasagawa, Toshihiko Noda, Takashi Tokuda, Kazuya Miyazawa, Soo
Hyeon Kim, Ryota lino, Hiroyuki Noji, Jun Ohta, "A CMOS Image Sensor with Low Fixed Pattern
Noise Suitable for Lensless Observation System of Digital Enzyme-linked Immunosorbent Assay
(ELISA)," International Meeting for Future of Electron Devices, Kansai (IMFEDK 2013),A-5, Jun. 5,
2013, Kansai University, JAPAN

38. Jun Ohta, Toshihiko Noda, Kiyotaka Sasagawa, Takashi Tokuda, Yasuo Terasawa, Hiroyuki Kanda,

Takashi Fujikado, "A CMOS Microchip-Based Retinal Prosthetic Device for Large Numbers of
Stimulation in Wide Area ," International Symposium on Circuits and Systems (ISCAS), A3L-L.3,
May 20, 2013, China National Convention Center, Beijing, CHINA

39. Jun Ohta, "Implantable CMOS Devices for Biomedical Applications,"(invited), International

Conference on Electronics Packaging (ICEP2013), FB3-3,Apr. 12,2013, Osaka International
Convention Center

Domestic Conferences

1.
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2014/3/18, iR i+ v /XX

0 —#& =57F fit, LR B, MR S5k I B Bl B2, {88 £ Soo Hyeon
Kim, 8R8F =K, Bpih 1847, KH Z, "L > XL ACMOSE LA T/NA RIZ L BDBERT v
4, BRFEELLEKRE, 3-123,2014/3/18, BIEXRF Wi+ v > /8X

A &X, AXx Ei, HFH %A, FH B, ®)I| BE, ffH &=, KB Z B2ty k
MeaeZ R A =ESNRAEMKIEIERI A A —C v U4 BR¥FELEKRS, 3-124,2014/3/18,
FRERE HiEF v /XX

ml Eh, P S B ANE LR FH R, B ER fE S ABH R NP x
T4 ADE=HDCMOSR—I KR T /N4 R, BEXFEELLEKE, 3-125, 2014/3/18,
FRERE HiEF v /XX

HH %A, Bk =4, LA BX, BFE B2, B FE, 8 & KB ZF "H£AEECMOS
A A=V T TNARERNIRETAIZ X 2 BHTE TNNERES A —C 0T 7 I6H
WIS LB EIMHEES 18p-E15-4, 2014/3/18, F1UFPEKFHEERER L v /X

> i



7. AR BURD, &8 B3, LIS fN5A, #H BEA AR R=E, Tl EHE HH RE, £ B
BE, R £ B ¥ TN B34, AH JE, "CMOSA A -t oHickdmAteHFRERNY
ILO—XEFRAEMOREE (1) 7 ICAYEZEEZTEMERSR, 17a-E14-6,
2014/3/17, BEUERRFHEERF ¥ /XX

8. R IE, B SBYE, £¥ 7B, BFH B2, ) B 0 £ KB Z "ACERFHEATLHE
AT EERIR T /N A DEREMREE | ICEYBEFAESTEMEBES, 17a-E14-8,
2014/3/17, BEUERRFHEERF ¥ /XX

9. &|K —, AF AL, I FRE, FH R, ffH £, AR Z, "IEEMIKREEETCMOS A
A=TEUHIZLBERRNESEE ) DEYEZEESEMERS 17a-E14-7,
2014/3/17, BEIUERRFHEERF ¥ /XX

104718 JEAk, =0F Ftb, 1)1 B, Bl B2, 8l 5, Soo Hyeon Kim, 8R%F 5T X, Fith &
7. KA Z "TUORIINERESREREEICAITEER A4 A A4 43— KCMOS A A —
SEUHORR" SRYBEEESTEMERS 17a-E14-2, 2014/3/17, B IUFRKE
HRERy v U /RR

1.8k £, EH A, MR &R, 1WA &KX, Tl ERZE KA T HH R, % 3
BE, R £, KA F, “HEEEEERCMOSA A —S U T TNA ADF BRI HBRER
ENAL - AV OV ATLHFES, BMS-14-5, 2014/3/12, HImRKE XKEx v >
N

12,785k E£42, BH %A, WO X, Tl EHxE AH *= FH B2, &I FE EH =,
KH 2, “HEEEBHEFRCMOSA A —S U TFNA XA e ELERA T 4L 2 D
" (RRE2— BFHHRE) BRZEMRBIEFRS, 2014/3/10, HEKZE

13. 232 FMith, MR &AL b0 —& L Eth, )1 B, M R, A =, LW =D,
Soo Hyeon Kim, 83 % 5T, B#th 1#17, KH %, "7 VX IILELISAICAITEZ LY XL R
CMOSA A= U T TNA ZOERREL,” (RR 4 —), ERFENERGERS,
2014/3/10, thE K%

14.KMA &, "CMOSERRIE il & FEAE/N( A —F v +, (invited), BARZfiRES &
JBEI131EES F263MEES - F2609KS |, 2014/2/27, £ VXA TS HHAR

15.KHE Z, "NAF - BROELE A D FERERER K & REHAM, (nvited), BEEEME/N A
Ty RMEIERS ARES, 2014/2/24 REEEE, HR

16. 8@ =, W 22, #)I| FE KB 2, CMOSA A=t o HgEaXR—XELEERFRED
AHTINA R, (invited), EBFENT /N1 R EISARIMEEMEEMNEZES, 2014/1/31, &
BIGBERATIL

17. %80 EE, #)I 7B, Peter Davis, & A A, KH & & &, "#KNE 0T DEHD
— MREARERWNET—AEEOFTE" MNRELEE TRy NV HES

(ASN) , (66) ASN, 2014/1/24, RTILBER AL

185014 BF0, =48 13, LIS FNsh, KH %, Tl EHE BFH B2, &) BE #H =,
B 8 MR B35 KA Z "L —XREEERN/ANA KOS ILEBEERERAHCMOS
A A= oHI2kD JILO—XEHA” BBIERA T4 7TFELEFERE, 11,
2013/12/19, ZHIT 2 K%

19.KH 2, "4 A—C oY oEMmERA, (nvited), EXUFAEFEXE HFHEZL,
2013/10/29, mAEBEREREE. KK

20.f8H £, "CMOSTF v THEHABERBDHIAHRTNA RA—T LY FOZT ZADH L LWL
A - EBEICHEIZART T ICAYBEELERS IR EESE20E RS A0S
J—2 NAFZLY bOZH XAAEOTRREEFEENASDRI(E] , 02, 2013/10/9, = L
— 7 Lhik—Ib, REEmRBEEMKRERKE

21.5H %A, Bk =&, MR &, FH R, F) FE, Al £ KHZ, "#iEZCMOSA
A= U TNA RIZKBHEOMBETAL” (RR 42 —), [SAYEBEZEERXEBEM25
FEEEIR#EES BAEOYT ) —2 - N AILY O AFRORREEFENADLD
2] ,P-37,2013/10/9, 2 L =7 Lk—IL, ER&HRFREMAFRASE

22. %M #7E, LIS F5h, FE N#, BFH R, FI B, ffH £, Al B%E BN ER=,
KHE ZE "RADHCMOSA A =S HEHWE nsitu AFEFHRID X T L7 (RXA—),
ISR B SEAmS RS EEF2EE RS EEOT ) —> - N(AT Ly o=
D ZAFEDODIRIKEEFEMNLDOFRIE] ,P-38,2013/10/9, S L =7 LK—IL, ER% G
R MKERKRE



23.

24.

25.

26.

27.

28.

29.

30.

3.

32.

33.

34.

35.

36.

37.

38.

39.

IR JERK, = FE Fth, 1)1 JBE, B H K2, f8H £, Soo Hyeon Kim, 81 5T X, B i#iE1T, X
HZ"T PR ILELISARABEREITEEB 74+ M4 A4 A — KCMOSA A= #," (RX
A=), ISAYBFLEAAX TR EERE2RFEERES B0 )—> - NMAT LY b
O AFERDIRIREBEFENDDFEIE] ,P-39,2013/10/9, S L =7 Lk—IL, EREImF
FEMKERKE

w|IN B, IR JER, B I, BFH R, fH £, € FK 5EF K, Bt 217, AH
BLUVRLAA A=V U TTNARIZKBIA 70ROy Ly b7 LA BALBRR"
NAF - T4 8 AT LIRS, BMS-13-042,2013/10/8, B R K4 FEEHL TR 22 AR

8 %=, & £, LIS F05A, JAIA 8080, KH %35, Tl EfE FH B2, ) BE,
2B M B, KH E, "EERIEHAHACMOS, A —S U HFICLDdEEARTILO—
AU U TEM" BRE Y Y THES, 2013/9/30, S IRE SR, BHIR

Ak EfS, FH A MR B, Tl EAHE, AH R3% FH B2, ) BFE, EH &=, K
M 2, "GFPEHE FHEERICMOSA A =Y U T TNA ZDRE," (RAA2—), BRI+ b=
Y AR ESFNAETE, 2013/9/23, HEREHE R (B R ERERE, FLIR

AF LA, BHE R, F) B, EE =, KH E "ERRA A =D U T8 1T 5 EEEE
VATLDOBRRRE" (RRAZ—=), BRI+ =7 AR INAETE, 2013/9/23, FHERBHEHE
TRERERIE, ALIR

U8 F15A, 28 1B, KR L%, ol EfE FH B2, ) B, A &, 5BE 48 TN
EA, Al Z,"CMOSA A —J o HITkdmIAFRERRNTIL O —XEHRIEMOREER "
ISAYEEEMER2MEES, 16a-C4-7,2013/9/16, AIEHAXFE FTHIOF v /X

B BN, BRSO, B H R, B B, 8l =&, 52 B, Al %, "CMOSTF v & F
BREBIZHAALAIRERBRAY— NEBT7 L1 OFER " ISAYIEZAMEHMERS,
|6a-C4-5,2013/9/16, AEHLKRE FRHLF ¥ /XX

A = BRSGE, 73F 7L, B5H B2, H)I B, KH Z "REESEATHEERIT T L
FL TILBIERIE T /N1 X" ISCAYEERINERMEESR, 16a-C4-4,2013/9/16, RE4E K
¥ mHEZIFvUNRR

AF LB, ) ERE, BE R, A =, KAl "S2EERCMOSA A —SE oDl
O DOEMEREIEER " ICAYIEFSUNEFMERSR, 16a-C4-3,2013/9/16, AEHLKRE HH
R VAW

T R ANE R HHE K, B BREH S ABHEZE"T P2 T4 7 AISAIC
AT =CMOSR— X K-BRHEA VA2 —T T —ATNA R " nAYIBEFEELUEZ2MER
=, 16a-C4-2,2013/9/16, AIE(RE RHEAF v /XX

=E Fth, MR AL, I B, B E R, f8H 52, Kim Soo Hyeon, 8k B 5TX, B ith 1547,
AH 2, "Digital ELISAIZ[A [T =& EECMOSA A —J o H L EBNBIZLDL VXL X
FUFy TEHIETAT NA ZORRE " ICAYIEZEENEFFMEES, 16a-C4-1,2013/9/16,
REHKE FREZLDFy /XX

Takashi Tokuda, Toshihiko Noda, Kiyotaka Sasagawa, Jun Ohta, "CMOS-based implantable neural
interface devices," 74 J TV =7 ) VB VR L2013,3C1-2,2013/9/14, BEE
HEIKRFE HEFv X

IR JER, = E Fth, )1 B, B &2, f8H £, Soo Hyeon Kim, 8k 52K, Fr iy 1247,
KBE"LVALATUHILELISA VAT ARITER I A XA 4+ —KCMOS 4 A—2
U ORRE" MEERA T« TERERKS, 15-7,2013/8/30, TERAKFE HEF vV
N

Ak EfS, FH %A, Tl EfE KH 2% FH B2, 8 BE, Bl =, X0 7, "
YR EEIIC & DERIBHERELA A —S VT TN, ZOEREL," MEERAT 47
HFLFERKE, 15-5,2013/8/30, TERKE FHEF ¥ /8K

W) 5, AR 7T, HH R, Al =, KAl F "CHEBRK 0 X I L3 RIAEFHE
A A=Y RISAE#ASE (PEM)EEMZEEFIZE 8 <, PEM2013-S05,2013/8/7,
KrKRE ZFFy /XX

8 %=, 51 £, LI§ F15A, KH %%, Tl EHR3E FH B2, F)I| BE, BE 8 MR
ER, AR Z "EREHIAHCMOSA A =V oYk BEAARTILO—ZEHEL" /R4
F <4083 RATLHES, BMS-13-031,2013/8/9, EIR TR K SHEHF v /NX

AR B, T4 EX E—42— ]Il B, Z /A, KA 2R &, "ExRE U0k
HDY— MRBERBES AT LAOFE" MNRELEE VYR Yy FT—08FES (ASN)
15235, ASN2013-47,2013/7/17, 7 7 N T 1 ERS , B2



40.40. 25 s, MR &R, WA KIS #0155, BHE 22, /A £, Soo Hyeon Kim, & =
K, B #47, K "TORILUELSAKIZHER T EEGUIBIZCEBZ L VA LAF U Fy T&
KRBT NA ZDOBA%,” (RXA2—), Rt v IHEEL IST2013-25, 2013/5/31, B E
KEERAT—YavAhAlbyS

41.41 FA %A BAR H IR &, Bk E£42, HA R, &) BR A £ KA E KN
ANARRMEL Y TFHILEHRIREBEETRCMOSA A —S U T TFNA R ((RAE—BFRARZ—F

RE) BHREYY U ITHES, IST2013-26, 2013/5/31, BEREHERTRAT—>3a v Hlwy

4

42 42 f8H £, LIg F5A, KHE =X, Tl EHE FH B, £ BE S5 EE, BE 8§ 7
N EL KH ZF "SR IEBEOIAAA A= USEMMICKEEALTNARTILI—RA Y
VM OREERE Bty TS, IST2013-18 , 2013/5/31, I ERFHER X
T—avAaAlbvyd

4. Honor of Awards & News Releases(between April 2013 and March 2014)
4.1 Awards

AH Z F15EIIE€RICELIHEME ] MMSE,
“ANIBEOSMEELIZEAT 2 E~ETRERFIAIZLD
TR 4 A EE BHELT~," TANAKA R—ILT (Y
TR &%, 2014.3

BHE = NASTEME, "EEEHAHKICAE
BFgLIzCMOSR—ZANAF A BZ—T—X TN\
AADERFE," AR EEARREIREFHAM K
FhRAFEME, 2014. 3

AKX EfL FI2EBARFERRNRGEER BFHEE,
CHERERERICMOSA A =DV T T RA RIZAIT =k B s L

REAT(IILAORR" BAXFS BRIANZIVAHERITIL
_ —= 2014. 3

R #7%, Bio4Apps 2013 Best Award,
“Application demonstration of polarization—
analyzing CMOS image sensor for micro-

chemical systems,“International Conference

on BioSensors,BioElectronics, BioMedical

Devices, BioMEMS/NEMS and Applications 2013, 10




IR &R, VDECTH A+ —XT74+—5L42013VDEC
THAUTI—RHEIE, "1ZEEIOXERANEEE
INR—2 JA RCMOSA A—S o4 “HRAF AR IEE
BOATLREHEZ2—, 2013. 8

ZB7k ZE#2, Conference on Lasers and Electro-Optics
Pacific Rim, Young Scientist Award, “Needle Type
CMOS Imaging Device for Fluorescence Imaging of
Deep Brain Activities with Low Invasiveness,”
Conference on Lasers and Electro-Optics Pacific Rim
(CLEO-PR), 2013. 7

EH WA MEBEBEBATAT7ER BERE VYT
HREEFRAZI—E, “NRNRREL T FILET
BIARIBRETRICMOSAA—U U T TINA R, BRAG B TR A
TATESR, 20145

5. Collaborations
5.1 Projects

@ Infrastructure Development for Promoting International S&T Cooperation (Collaboration with
Taiwan) — JST (Japan Science and Technology) between FY 2013 — FY2016
Research Theme:The Research on Self-Powered Sub-Retinal Devices for Visual Prostheses
Research Leader in Japan: Jun Ohta
Research Leader in Taiwan: Chung-Yu (Peter) Wu

@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

@ 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

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

@ Health Labour Sciences Research Grant

@ Funds by NAIST in FY2013
8 projects accepted by NAIST internal competitive funds were promoted.



6.Activities & Events in 2013

Table Tennis Tournament

Trip to Ise

Year End Party

Commencement



7. Guests 2013

—

Prof. Po-Kang Lin and Ms.Yi-Chen Huang

Mr. Tobias Flick

Participants of 2013 annual one-day
trial lectures



8. Dissertations (All dissertations are written and presented in Japanese.)

8.1 Doctoral course student

FH %A B HTBRBRICHIT DM REETRIZ AT REL 3 S/ N B E A CMOS
(Makito Haruta) AA=DV T TINA R T D
An ultra-small implantable CMOS imaging device for measuring brain
functions on freely moving animals

HE EIR RIDITCMOSAA—T oY E<Ao0)7 72 Ain situ SAFEHRIS AT
(NorimitsuWakama) — A~DISAICEE T 282
Application of in situ chiral analysis system using polarization-analyzing
CMOS image sensor for micro-reactor systems

7.2 Master course students
A3 FLHA NPIRERERI CMOSA A—S U HDORBERILICHIT-ERRNBES R T
(Yoshiaki Ishii) LIZBE9 205
The study about body-channel communication for minimally invasive of
implanted CMOS Image Sensor in brain

EIS F3A RNEECMOS o HIC & 2RIV AR T INI—REHRIT /NAZAD
(Kazuhiro Uejima) DI
Study on implantable glucose monitoring device based on CMOS image
sensor with fluorescent hydrogel

EXR BHE MBEAR—TT—RATNAZADKBREE{IZAIT=CMOSFvIIZRET S
(Shohei Kurogi) e

Development of CMOS chips for minimally invasive neuralinterface device

Ak =Eif BB RY R REETRIIC A = R YER HCMOS > DS R EEICEE T %
(Yoshinori Sunaga) DI
A study on detection sensitivity of CMOS image sensor for brain
functional imaging

hE R CMOSHAMTIZ LB IER B - EEHAMEA VX —TT—RT/NARIZBEHT
(Shun Nakajima) TSI
Study on CMOS-based Neural Interface Device for Optical Stimulation
and Electrical Measurement

R #B0 AILERT /A XRAITCMOSF VTN A Y —NEMRIZEE I 52T
(Yusuke Fujimoto) Study of Smart Electrode with Built-in CMOS Microchips for
Retinal Prosthesis Device

=iE Mt TORIVELISAIZAIFZCMOSA A= T T NA A0 S R EALIZEE T 5
(Kazuya Miyazawa) 5
Sensitivity improvement of CMOS imaging device for digital enzyme-
linked immunosorbent assay

9. Career Options after Graduation

Fv/2(8R), (R EEMRT, V= —E/N\AIILIZTa =7 —2av X(#k), KBARRY)—2 B (k)
BABEMR), (#R)N\vT77A— =ZITU7ILHR), REEmBPRMAZRKE, BLERY
AR

Canon Inc., Kobe Steel, Ltd., Sony Mobile Communications Inc., DAINIPPON SCREEN MFG. CO.,,
LTD., Nidec Corporation, BUFFALO INC,, Mitsubishi Materials Corporation, Nara Institute of
Science and Technology



10. List of Members (as of March 2014)

Name

Jun Ohta

Takashi Tokuda
Kiyotaka Sasagawa
Toshihiko Noda
Kenzo Shodo
Yasuo Terasawa
Yasumi Ohta
Mayumi Motoyama
Yasuyo Maezawa
Yoshiko Noda

Ai Hachisuka

Mamiko Kawahara

Makito Haruta
Norimitsu Wakama

Hironari Takehara
Takashi Ohta
Kazuhiro Kawamura
Yoshiaki Ishii
Kazuhiro Uejima
Shohei Kurogi
Yoshinori Sunaga
Shun Nakajima
Yusuke Fujimoto
Kazuya Miyazawa
Takumi Fujisawa

Naoya Kamiyama

Kazuki Kitaguchi
Hajime Hayami
Keita Masuda

Takahiro Yamaguchi

Jin Zijun

Title

Professor
Associate Professor
Assistant Professor
Assistant Professor
Research Associate
Research Associate

Ph.D. Researcher
Research Associate
Research Associate
Research Associate
Research Associate
Research Associate

D3
D3

D2
DI
DI
M2
M2
M2
M2
M2
M2
M2
MI

Mi

Mi
Mi
MI

MI
MI

Email Address
(add “naist.jp”)
ohta@ms.
tokuda@ms.
sasagawa@ms.
t-noda@ms.
shodo@ms.

ohtay@ms.
motoyama@ms.
maezawa@mes.
yoshiko-n@m:s.
hachisuka@m:s.

mamikawa@ms.

m-haruta@ms.
w-orimitsu@mes.

t-hironari@ms.
ota.takashi.ofl @ms.
k-toshikazu@ms.
i-yoshiaki@ms.
u-kazuhiro@ms.
ku-shohei@ms.
su-yoshinori@m:s.
n-shun@ms.
f-yusuke@ms.
m-kazuya@ms.
f-takumi@ms.

kamiyama.naoya.kc8@
ms.
kitaguchi.kazuki.jv3@m:s.

hayami.hajime.gx9@m:s.
masuda.keita.Ix9@ms.

yamaguchi.takahiro.yg7
@ms.

jin.zijun.iml @ms.



| 1.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 Sclence Plaza 4

Public Parking T:““"S

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



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