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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, Takasuke Ito, Takuya Kitao, Yukie Higashimaru, Yuki Hiramatsu

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)
Arata Nakajima, Makito Haruta, Keisuke Ando, Yuki Oda, Hiroyuki Masuda, Daisuke Okabayashi, Chikara
Kitsumoto, Shogo Yokota

As part of our research into the brain’s mechanisms of memory and learning, we are studying
devices that can be implanted into the brains of living mice in order to study brain-imaging
interactions.With these implanted chips, we can apply stimuli and obtain highly sensitive
measurements of internal events -- experimental techniques that were impossible with conventional
methods.

In 201 I, we developed tiny image sensors that realize multi area simultaneous imaging of a rat brain,
and a needle type image sensor with low invasiveness for deep brain imaging etc. The miniaturization
of the image sensors allows observation of specific area which is difficult by using conventional
microscopy.
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1.3 Chemo-photonics

[Student Members)
Norimitsu Wakama, Hitoshi Matsuoka, Nobuya Tachikawa

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

[Student Members)
Yosmongkol Sawadsaringkarn, Hiroshi Kimura, Tomoaki Miyatani

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 201 I FY, we developed multifunctional CMOS image sensor chips and optimized the packaging
structure and process to realize the opto-electronic neural interface device.We obtained an
optimum process with which we can operate more than 95% of the LEDs in the array.We also
succeeded to culture ChR2-expressed Neuro2A cells for in vitro applicational demonstrations.
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2. Scientific Contributions
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http://mswebs.naist.jp/LABs/pdslab/2011_performance1.pdf
http://mswebs.naist.jp/LABs/pdslab/2011_performance2.pdf
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List of Publications (Published between April 2011 and March 2012)

Papers

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," Optics Express20(6),
pp.6097-6108,2012. 3

Takashi Tokuda, Hiroshi Kimura, Tomoaki Miyatani, Yasuyo Maezawa, Takuma Kobayashi, Toshihiko
Noda, Kiyotaka Sasagawa, Jun Ohta, "CMOS on-chip bio-imaging sensor with integrated micro
light source array for optogenetics," Electronics Letters48(6), pp.312-314,2012.3

Yi-Li Pan, Toshihiko Noda, Kiyotaka Sasagawa, Takashi Tokuda, Hiroyuki Kanda, Takashi Fujikado,
Jun Ohta, "Optimization of Sputtering Condition of IrOx Thin Film  Stimulation Electrode for
Retinal Prosthesis Application," Journal of Physics: Conference Series (JPCS)352(12005), pp., 2012.
3

Yosmongkol Sawadsaringkarn, Hiroshi Kimura,Yasuyo Maezawa, Arata Nakajima, Takuma
Kobayashi, Kiyotaka Sasagawa, Toshihiko Noda, Takashi Tokuda, Jun Ohta, "CMOS On-Chip
Optoelectronic Neural Interface Device with Integrated Light Source for Optogenetics," Journal
of Physics: Conference Series (JPCS)352(12004), pp.,2012. 3

Kiyotaka Sasagawa, Keisuke Ando, Takuma Kobayashi, Toshihiko Noda, Takashi Tokuda, Soo Hyeon
Kim, Ryota lino, Hiroyuki Noji, Jun Ohta, "Complementary metal-oxide-semiconductor image
sensor with micro chamber array for fluorescent beads counting," Japanese Journal of Applied
Physics (Jpn.J.Appl. Phys.) 51(2), pp.02BLOI,2012.2
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ERBEDA A=V T DeAH," HAERINHREIN L BITH50(2), pp.146-149,2011. 10

Jun Ohta, Takuma Kobayashi, Toshihiko Noda, Kiyotaka Sasagawa, Takashi Tokuda, “CMOS Imaging
Devices for Biomedical Applications,” IEICE Trans. Commun. (invited), E94-B(9), pp.2454-2460,
2011.9

Toshihiko Noda, Pan Yi-Li,Arata Tagawa, Takuma Kobayashi, Kiyotaka Sasagawa, Takashi Tokuda,
Yumiko Hatanaka, Naoki Nakano, Amami Kato, Sadao Shiosaka, Jun Ohta, "2 &0 H # F #7 Fin
situf A—2 7 TO—TDFAH," IEE) Transactions on Sensors and Micromachines (IEE Trans.
EIS) ERFRMIXGHE (LY -7//av S U EFES) 131(12), pp.427-428,201 1. 12

Jun Ohta, A. Tagawa, T. Kobayashi, Toshihiko Noda, Kiyotaka Sasagawa, Takashi Tokuda, "Implantable
Distributed Biomedical Photonic Devices," Sensors and Materials23(7), pp.369-379,2011. 10
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" BFIBHBIEFRFEI4(6), pp.454-458,201 1.6

. Arata Nakajima, Toshihiko Noda, Kiyotaka Sasagawa, Takashi Tokuda, Yasuyuki Ishikawa, Sadao

Shiosaka, Jun Ohta, "Planar Multielectrode Array Coupled Complementary Metal Oxide
Semiconductor Image Sensor for in vitro Electrophysiology," Japanese Journal of Applied Physics
(Jpn. J.Appl. Phys.) 50(4), pp.04DL04-1-6,2011.4

. Sanshiro Shishido, Toshihiko Noda, Kiyotaka Sasagawa, Takashi Tokuda, Jun Ohta, "Polarization

Analyzing Image Sensor with On-chip Metal Wire Grid Polarizer in 65-nm standard CMOS
Process," Japanese Journal of Applied Physics (Jpn. ). Appl. Phys.) 50(4), pp.04DLO1,201 1.4

International Conferences

2.

3.

Kimitada Terao, Hitoshi Matsuoka, Yasuhiro Nishiyama, Takashi Tokuda, Toshihiko Noda, Kiyotaka
Sasagawa, Jun Ohta, Kiyomi Kakiuchi, "Diastereoselective [2+2] Photocycloaddition in Microflow
System with On-line Analysis," International Conferences on MicroREaction Technology
(IMRET2) , Feb. 20-22,2012, Lyon, Franc

Jun Ohta, "Implantable CMOS Devices for Biomedical Applications," International Workshop on
Biomedical Electronics (invited), Dec. 3,201 I, National Chiao Tung University, Hsinchu City,
Taiwan

Yosmongkol Sawadsaringkarn, Hiroshi Kimura,Yasuyo Maezawa, Arata Nakajima, Takuma
Kobayashi, Kiyotaka Sasagawa, Toshihiko Noda, Takashi Tokuda, Jun Ohta ,"A CMOS On-Chip
Neural Interface Device with an Integrated Light Source for Optogenetics," (poster), The Asia-



Pacific Interdisciplinary Research Conference 201 | (AP-IRC 2011), 18PP-8, Nov. 18,201 I,
Toyohashi University of Technology

4. Yi-Li Pan,Toshihiko Noda, Kiyotaka Sasagawa, Takashi Tokuda, Hiroyuki Kanda, Takashi Fujikado,
Jun Ohta, "Optimization of sputtering condition of IrOx thin film stimulus electrode employed in
retinal prosthesis device," (poster), The Asia-Pacific Interdisciplinary Research Conference
2011 (AP-IRC 201 1), 18PP-12, Nov. 18,201 I, Toyohashi University of Technology

5. Takashi Tokuda, Hiroshi Kimura,Yosmongkol Sawadsaringkarn,Yasuyo Maezawa, Takuma Kobayashi,
Toshihiko Noda, Kiyotaka Sasagawa, Jun Ohta, "CMOS-based on-chip intelligent neural
stimulation / imaging device with an integrated micro light emitter array for optogenetics,"
(poster), Neuroscience201 | (SfN2011),YY27 306.16, Nov. 13,201 |,Washington DC, USA

6. Takuma Kobayashi, Mayumi Motoyama, Toshihiko Noda, Kiyotaka Sasagawa, Takashi Tokuda, Hideki
Tamura, Yasuyuki Ishikawa, Sadao Shiosaka, Jun Ohta, "Potential fluorescent imaging for on-chip
cultured neurons, acute slice, and visual cortex by using an implantable imaging device," (poster),
Neuroscience201 | (SfN2011),YY26 204.22, Nov. 13,201 |,Washington DC, USA

7. Jun Ohta, "Will "medical electronics” be the next big engine for semiconductor industry?","
(panelist,), IEEE Asian Solid-State Circuits Conference 2011 (A-SSCC 201 1) (invited), Nov. I5,
2011, Jeju island, Korea

8. LY.Kim, K. Nomura, K. Kikuta, Jun Ohta, Takashi Tokuda, C. Ohtsuki, "Organic-inorganic hybrids
for bioinert coating on implantable electronic devices," (poster), Bioceramics23, P46 , Nov. 14-21,
2011, Istanbul, Turky

9. Takuma Kobayashi, Hideki Tamura,Yumiko Hatanaka, Mayumi Motoyama, Toshihiko Noda,
Kiyotaka Sasagawa, Takashi Tokuda, Yasuyuki Ishikawa, Sadao Shiosaka, Jun Ohta , "Functional
Neuroimaging by Using an Implantable CMOS Multimodal Device in a Freely-Moving Mouse,"
Biomedical Circuits and Systems Conference 2011 (BioCAS 201 1), 5203, Nov. I 1,201 1, San
Diego, USA

10. Jun Ohta, "Implantable CMOS devices for biomedical applications,” International Symposium on
Bioelectronics and Bioinformatics 2011 (ISBB 2011) (invited), Nov. 3,201 I, Suzhou, China

I'l. Kiyotaka Sasagawa, Hiroyuki Masuda, Ayato Tagawa, Takuma Kobayashi, Toshihiko Noda, Takashi
Tokuda, Jun Ohta, "Micro CMOS Image Sensor for Multi-area Imaging," IFIP/IEEE International
Conference on Very Large Scale Integration (VLSI-SoC2011) ,Oct. 3,201 I, Royal Plaza Hotel,
Hong Kong

|2. Toshihiko Noda, Takuya Kitao, Takasuke Ito, Kiyotaka Sasagawa, Takashi Tokuda, Yasuo Terasawa,
Hiroyuki Tashiro, Hiroyuki Kanda, Takashi Fujikado, Jun Ohta, "Fabrication of a Flexible Neural
Interface Device with CMOS-based Smart Electrodes," IFIP/IEEE International Conference on
Very Large Scale Integration (VLSI-SoC2011) ,Oct. 3,201 |, Royal Plaza Hotel, Hong Kong

| 3. Mohamad Sawan, Ecole Polytehcnique de Montreal, Canada Jun Ohta, Nara Institute of Science
and Technology, Japan Zhihua Wang, Tsinghua University, China Yong Lian, National University of
Singapore, Singapore , "SoC for biomedical applications : trends and challenges," (panel
discussion), IFIP/IEEE International Conference on Very Large Scale Integration (VLSI-
SoC2011) (invited), Oct. 4,201 I, Royal Plaza Hotel, Hong Kong

I4. Arata Nakajima, T. Kobayashi, Toshihiko Noda, Kiyotaka Sasagawa, Takashi Tokuda, Yasuyuki
Ishikawa, Sadao Shiosaka, Jun Ohta, "A novel CMOS image sensor with on-chip micro LED array
for spaciotemporally controlled light stimulation and on-chip imaging of a neuronal tissue," 201 |
International Conference on Solid State Devices and Materials (SSDM2011) , GH-2-5, Sep. 28,
201 1,WINC AICHI, Aichi Japan

I5. Kiyotaka Sasagawa, Keisuke Ando, Takuma Kobayashi, Toshihiko Noda, Takashi Tokuda, Ryota lino,
Hiroyuki Noji, Jun Ohta, "CMOS image sensor for fluorescent beads counting,”" 201 |
International Conference on Solid State Devices and Materials (SSDM2011) , H-4-3, Sep. 29,
201 1,WINC AICHI, Aichi Japan

16. Kiyotaka Sasagawa, Takashi Matsuda, Peter Davis, Zhang Bing, Keren Li, Takuma Kobayashi,
Toshihiko Noda, Takashi Tokuda, Jun Ohta , "Wireless Intra-Brain Communication for Image
Transmission through Mouse Brain," Annual International Conference of the IEEE Engineering in
Medicine and Biology Society (EMBC2011) ,ThP16.11,Sep. 1,201 1, Copley Place, Boston USA

| 7. Takashi Tokuda, Takasuke Ito, Takuya Kitao, Toshihiko Noda, Kiyotaka Sasagawa, Yasuo Terasawa,
Hiroyuki Tashiro, Hiroyuki Kanda, Takashi Fujikado, Jun Ohta, "CMOS-Based Smart-Electrode-
Type Retinal Stimulator with Bullet-Shaped Bulk Pt Electrodes," Annual International Conference




20.

21.

22.

23.

24.

25.

26.

27.

28.

of the IEEE Engineering in Medicine and Biology Society (EMBC2011) ,SaA7.5, Sep. |,2011,
Copley Place, Boston USA

. Jun Ohta, "Implantable CMOS Devices for Biomedical Applications," Japan-Singapore Joint

Workshop on Bioelectronics (invited), Aug. | 1,201 |, Keihanna Plaza, Kyoto Japan

. Jun Ohta, "Implantable CMOS Imaging Devices for Bio-Medical Applications," The 54th IEEE

International Midwest Symposium on Circuits and Systems (IEEE MWSCAS 2011) ,PI5_1017,
Aug. 10,201 1,Yonsei University, South Korea
Takuma Kobayashi, Mayumi Motoyama, Yosmongkol Sawadsaringkarn, Ayato Tagawa, Toshihiko
Noda, Kiyotaka Sasagawa, Takashi Tokuda, Yumiko Hatanaka, Hideki Tamura, Yasuyuki Ishikawa,
Sadao Shiosaka, Jun Ohta, "Voltage-sensitive dye imaging for primary cultured neurons, acute slice
of cerebral cortex, and visual cortex by using a biomedical photonic LSI (BpLSI) device," (poster),
8th IBRO20I | world congress of neuroscience, Jul. 14,201 1,Viale Filippo Strozzi, I, 50129
Firenze, Italy
Jun Ohta, Nara Institute of Science and Technology . Rabaey, Univ. of California, Berkeley K.
Shepard, Columbia Univ. M. Flynn, Univ. of Michigan H.Takahashi, The Univ.of Tokyo C.-C.Wu,
National Taiwan Univ. Hospital M. M. Maharbiz, Univ. of California, Berkeley, "Rump Session "Will
Circuit Design be a Key Issue in Biomedical Applications? (or Boring Circuits?) "," (panel
discussion), 201 1 SYMPOSIUM ON VLSI CIRCUITS (invited), Jun. 16,201 |, RIHGA Royal Hotel
Kyoto, Kyoto Japan
Kiyotaka Sasagawa, Takuma Kobayashi, Toshihiko Noda, Takashi Tokuda, Yumiko Hatanaka, Hideki
Tamura, Sadao Shiosaka, Jun Ohta, "Implantable CMOS sensor for in-vivo brain imaging of freely
moving mouse,” CMOS Emerging Technologies 201 | (invited), Jun. 15,201 I, Hilton Resort & Spa,
Whistler CANADA
Takashi Tokuda, Hitoshi Matsumoka, Sanshiro Shishido, Toshihiko Noda, Kiyotaka Sasagawa, Jun
Ohta, "Performance Improvements of Polarization Analyzing CMOS Image Sensor Using Multiple
Pixel Array Architecture and 65nm Standard CMOS Process," (poster), 201 | International Image
Sensor Workshop (1ISW2011) ,Pl,Jun.8,201 1, Prince Hotel Hakodate-Onuma, Hokkaido
Japan
Kiyotaka Sasagawa, Keisuke Ando, Takuma Kobayashi, Toshihiko Noda, Takashi Tokuda, Yumiko
Hatanaka, Hideki Tamura, Sadao Shiosaka, Jun Ohta, "An Implantable CMOS Image Sensor with
Light Guide Array Structure and Fluorescent Filter;" 201 | International Image Sensor Workshop
(1ISW2011) ,R25,Jun. 9,201 1, Prince Hotel Hakodate-Onuma, Hokkaido Japan
Jun Ohta, "Retinal Prosthetic Devices," IEEE Technology Time Machine 2011 (IEEETTM
Symposium) (invited), Jun. 2,201 I, Sheraton Hong Kong
Yasuo Terasawa, Hiroyuki Tashiro, Koji Osawa, Motoki Ozawa, Toshihiko Noda, Jun Ohta,
"Fabrication of an Electrode Array with Thick Film Platinum Wire Using Laser Micromachining,"
(poster),Association for Research in Vision and Ophthalmology (ARVO 201 1) ,4946-A345,
May. 4,201 |, Fort Lauderdale, FL USA
Hiroyuki Tashiro, Yasuo. Terasawa, M. Shinomiya, M. Ozawa, Toshihiko Noda, Jun Ohta, "Long-term
Suprachoroidal-transretinal Stimulation By The Bullet-Shaped Platinum Electrodes In Normal
Rabbits," (poster), Association for Research in Vision and Ophthalmology (ARVO 201 1) ,4946-
A346, May. 4,201 |, Fort Lauderdale, FL USA
Toshihiko Noda, Takasuke Ito, Takuya Kitao,Yasuo Terasawa, Hiroyuki Tashiro, Hiroyuki Kanda,
Kiyotaka Sasagawa, Takashi Tokuda, Takashi. Fujikado. Jun Ohta, "Fabrication of CMOS Based
Flexible Retinal Stimulator with Bullet-Shaped Platinum Electrodes," (poster), Association for
Research in Vision and Ophthalmology (ARVO 2011) ,4954-A353, May. 4,201 |, Fort
Lauderdale, FL USA

Domestic Conferences
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18. Takuma Kobayashi, Mayumi Motoyama, Hiroyuki Masuda, Yasumi Ohta, Makito Haruta,
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21.KH Z, B FE, /I BE, FFH B2, ffH &=, 8k 68X, T4 EX E—4%2—, aH
BE BE & Z AA "HERNEBEHEYA 703322y —4% ~ BEEEER - FEEKA
VR—T A RATNAREBELT ~" BV v IHRKST), 2011/9/30, K
IR

22.Takashi Tokuda, Hiroshi Kimura, Yosmongkol Sawadsaringkarn, Yasuyo Maezawa,Takuma
Kobayashi, Toshihiko Noda, Kiyotaka Sasagawa, Jun Ohta, “Optogenetics BfZR AT~ 4 7 O
FRBHEIICMOS 4 A =St oy, 20 BAERK - FBTZS VRIS T L, 2A2-4,
2011/9/21, s BEEEF v /XX

23. K#t K&, Yosmongkol Sawadsaringkarn, & 3, /N#k KEE, BY A R, &) B, 50
£ KBAE "FTUFYINAFT VIV TEARA I ORRT LA BHCMOSA A -2+
VHOER” ((RRA—), BRI+ b=V AR T IL—THEEEETE), 2011/9/15, #
PEZF—nNTR

24 BH E2, /I KE, FH BE, B FE 8l £ KB ZF "HWARALREAE8iELE:
BEBEOBEBRE A A -V oY, (RXRA2—), BRI4 b=V AT IL—THES
(Fk&1E), 2011/9/15, EEIF—nNT X

25 /MK KB, Il Ef3E, Sawadsaringkam Yosmongkol, BJII RLA, B H RE, %) FE
Bl =, B &, /)l AR Bk 58X, KB 2, YV XAEBEHFOBMERZEER A
A — v FZE 1+ BBiomedical photonic LSI (BpLSl) T /84 X & EED#ET,” ((RX
4 —), BA@SMBERZE KRS P2-u10, 2011/9/15, /8 T 4 OE

26.78H £, AF K&, Yosmongkol Sawadsaringkarn, BTiE &, R 5 T, I\ KE, BFH &
E. BINEE KB E T2 T4 9 X~NDISE%=BHH L7=CMOS #iF1( > 2—

TJI—ATNAR" RRA—), BRBREZ R, P3-u10, 2011/9/16, /X2 T 4 O
S

27.FE #E ¥AR 15, BBl B, fAE £ FHE R, B FE KRE BN ER=, 7T
O—) 7932 —&AWEIIERZBROERISGDA VT4 VER” (RX 2 —), HEEHNHRS,
2011/9/2011/06/09, =&

28. B9 IO, & BFE A E— EHE £ KHZE KM EBL, " NAM A A F—ha—FTq1 v
THEE—BENA Ty ROFEE . TRFY RRMOEE” MES VORI T L, 2022,
2011/9/8, dbiBE K=

2017k =4, dLE b, BHH BE, B FE, A £ KH %, "CMOSF v FHE IXHF|
WEARA T Oy VERBT LA OFEE” ISRYBEaFMERES, 30a-2G-7,
2011/8/30, Lz K=

30.dtE #hit, 7k 516 HH B, ®) BE fH £ &8 B17, B F17, FF B T
—F @, KB ZE "CMOSFv TEAICHIHBEBEEH LA —MAIRET NS XD
YESL & FEBESREL,” ICAYEF R ME#EES, 30a-2G-6, 2011/8/30, lUEX=%

31.K#t K&, Yosmongkol Sawadsaringkarn, & #r, /N#k ZKEE, B A R, &) B, 50
RAHZE TN xTA UV RIEAEBR LEYA VO RET L A HEEHCMOS/N A
FTA A= ICRAYBERFMEES, 30a-2G-3, 2011/8/30, X%

32.3BH Bz, /I KE, HFH B, #) BFE fH = AH Z "NRLRSIEBE L
IEXRERENFICMOS A A =St 4" ISAYEBFEFM#ERS, 30a-2G-9, 2011/8/30, 1
R

33.¥AM B, BT H B, )| FE, 8l £ FE o# Al 5% 3R ER= AEH 2, 'R
FHEDHCMOSA A = oY ZEAW N stuRFEHAL” 2011 EBRRBIBHRA T4 7TES
RRK=, 14-7,2011/8/26, EKZFE

34. Lk £+, /NEH BI, M 1B, R R, E)I BE ffH £, KA Z "6dbmTFoEXI(c
LBRA;ETAIA A =S oY OEER L, 2011 ERGIFRA T« TELERKE, 14-8,
2011/8/26, MiE K=

35. 51| JERE MAH BB, E—2— TAEX R & ZF aA, /I KE, BH BE, 80 =,
AHZ TEENABEIZLSE YT ANNEREE," 2011 EMEERA T4 TERER
K&, 14—107?, 2011/8/26, BB KE

36. 51| B, WAH BB, TAEXR E—42— iR &, ZF Al A, /"W KE, FH BE, 80 =,
KHEE RUOANEBRBEKETEIAN AV UV EEOERTR BREV YV ITHE
2=(IST), 4, 2011/7/21, RBITEX¥ ABEMHF v /XX

37.5%H BE, LE hit, FEk =4, E)I BE H £ &8 B17, BR F17, FF B T
—F @, KB ZE "CMOSFw THE A VTV MERA VE—T 2 —XTNA R



NAF - A0 RTLHES (BMSHZES) |, 2011/6/30, HERITEXKZE

38. 4 & #, /K EKEE, BFH R, Tl B, £ Al R Bk 68X AH FE "<V
AMATA RAEANEESEEERO O DNBLAEHAICMOSA A =S 87 Nq
I -4 0YATLHES BMSHESR) , BMS-11-007, 2011/5/30, EFEHEIX

39. %A 1y, Bk 1B TE), B RE, I B, Bl £ FE M AL BFE BN ER= X
H Z "BEPHCMOSA A= o HOERBEL Lin situRFEFHAINDRKA" (RX
A=) FHRtEY RS (IST) 6, 2011/5/27, ZRPEEREE

40. ZHk =4, I BE, BFH B, B BE EH £ AHZE "T4 A RT7LAEE
[CEBDERELA A =DV TOEEENMEEEL” (RXZ2—), BREV Y VYIRS
(IST), 12, 2011/5/27, ZRP L EE



4. Honor of Awards & News Releases(between April 2011 and March 2012)
4.1 Awards

1. KH Z, “SHBECMOSAA—2 B EZDNAF AT 4 AL AIZEET H8H”, NAISTEME,
2012/3/10

2. /NH B, BFH RE B ER EBH £ KB Z, "CMOSAA—U U HIZEDRHRAE—XD
FoFyTEAT BI0REAFEMRmGERRBFHEE, 2012/3/7

3. Makito Haruta, Takuma Kobayshi, Toshihiko Noda, Kiyotaka Sasagawa, Takashi Tokuda, Jun Ohta,
“Development of a CMOS-based implantable imaging device for wide-area brain imaging ”,
NAIST/NCTU joint symposium on advanced materials®67/R X 2—&,2011/11/21

4. #)I B BFHES BH K2 BH F AH F TSI IBLVUSAHRTLAE
BHELZIn-ViVORBRIEA A=V RBBEBAT 7T FRFHBRAREZERE,
2011/8/25

4.2 News Release

"H-B-W. SoldEdE MRBECFEARMTHEE Stz o(2) EfTTRISRE,
Nikkei Sangyo Shimbun (morning edition, P1),2012/1/5




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) — JST (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)
8 projects accepted by JSPS funds were promoted.

@ Funds by NAIST in FY201 |
4 projects accepted by NAIST internal competitive funds were promoted.




6. Activities & Events in 201 |

Welcome party

Lectures for M1 students

Practical training
at Toyohashi University of Technology




Daily work

Softball tournament

Experimental test with

International internship Dr.Unno and Dr. Honda

program

NAIST

Farewell party

Commencement




7. Dissertations

7.1 Doctoral course student
hE CMOSEB RIER e ATI= L DI BT RERIBETRA T /A RDBFF
(RBFFEE X8 !)
(Arata Nakajima) Optoelectronic neural stimulation and recording devices based on CMOS
integrated circuits technologies(winner of the best performance award!)

7.2 Master course students
Lk E£th WIS FERFEEECMOSA A= Y OEEELICB T 53R
(Keisuke Ando) Research on performance improvement of CMOS image sensors
integrated with micro-optical devices

Fik 244 CMOSF v B E IR AV B—T T — AT /INA ZADRE: EHBI#EEM £
(Takasuke Ito) EIEpraY iy

Studies on improvement of stimulus and recording functions of a neural
interface device with CMOS microchips

/N B CMOSAA—=D o HICKDAF YT EHETRIDEE A _LIZEET 538
(Yuki Oda) Research on image quality improvement of on-chip fluorescence measurement
using a CMOS image sensor

LB e ILARE ARRIZAEITZCMOSEHATRET /A RIZET 5

(Takuya Kitao) ~ Studies on a CMOS-based retinal stimulator for wide viewing angle

A K& FIN 2R T AU RIS AICAITLED7 LA B EHCMOSA A= HIZEE T %
(Hiroshi Kimura) #f3%%
A CMOS image sensor integrated with an LED array for optogenetics
applications

NG RADPFCMOS U HIZL D<A o) T V2 a R in situAF &t
(Hitoshi Matsuoka) > X7 AIZBE 9 2 3%
Development of microreactor-compatible in situ chiral analysis system
using polarization-analyzing CMOS image sensor

BH Ez HA R REETHRICMOS o SRR H 4 RE M) _E& % mEHRIMEIZRS
(Hiroyuki Masuda) 34 %#f2%
Improvement of an implantable CMOS image sensor for highly sensitive
fluorescence imaging and multi-area functional imaging in a brain

All dissertations are written and presented in Japanese.

8. Career Options after Graduation

PREITIRE, F v/ kAR, RRAH BREER, T O—TTV R4
HRRHTVY— ETBLSIRRR, vIARBMER A 0— AR
(50% )

Canon Inc., DENSO CORPORATION, FUJITSUVLSI LIMITED, Research Fellow of the Japan
Society for the Promotion of Science, ROHM Co., Ltd., SEIKO EPSON CORPORATION,
SHIMADZU CORPORATION, Yamaha Motor Co., Ltd.,

(Alphabetical order)



9. List of Members (as of March 2012




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

N
e B
-
Shin-Crsaka -~
] ] -.‘ [
+— To Hiroshima and Hakats &
|
t 5
F 3
33 .

= ToKobe 1 1 utain tine Osaka 1A
= 0= .
Hmzhin Namba Line ;
”‘hﬂ‘d—":'-:b'\.‘_‘
S

5 Nebikujyo
%

Kinwtis Ky ois Le

Daigakun Daig




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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