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Development of Si Opto-Neural Probe having Multiple Optical Waveguides with
Reflection Mirror for Cerebrum Cortex Stimulation
CRE Hth', & AL K EELH) BRLAH AXC . EBEL L Hp B
(1LRIEXRBRI. 2. ®ILXKT, 3. RILKERRBE, 4. B KERET)
°Takuya Harashima®, Takaharu Tani', Yusaku Suzuki', Takumi Morikawa?, Hisashi Kino®,
Takafumi Fukushima' and Tetsu Tanaka"*
(Dept. of Bioengineering and Robotics', Dept. of Mechanical and Aerospace Engineering?,
Frontier Research Institute for Interdisciplinary Sciences®, Dept. of Biomedical Engineering?,

Tohoku Univ.) E-mail: link@Ibc.mech.tohoku.ac.jp

MOEZRN - LR IR B 2 IEREIZ TRk, Dhokkx (‘)p'tical Fiber In'----"-'”---: e it
R LT 52 2L DTED LY avipikrn—7 ﬁ ij&@w% Reflection Light
TEIRIFFRIC B W CTEEREE 2 H > T D, RIS 7 / i ,’:( i b/ Wcident Light
DAT b= XT 4 7 AN L o TAEL Ao Tk , o a8
T, TCRDBRRLEM A IV HE L Y bIEEBIC PCB A ;;

SRIRME % 3 T AROIOS BT & | K& etk 24K Fot W Recorane WS
BT B[], | V. ;31 o

HEH IR % 72 FIEAMER SN TN B A, ik il G TN SRR

— T T Y SO IER S L AR i Opto-Neural Rrobe | J ; et
Al RPN A ORI 5 T, RS ALK p— S:Ib —
75§p AE\\/Q/\@t U*Eﬁjﬁw k/«@ I,lﬁ LU . igure 1 0p o-_neura_pro e a_vmg r_nu Iple optica
- ;; “Cjtj‘é)i%&); p @E{'/E@&fjﬁijq;;ﬁb?lﬁ&%ﬁ%m? . waveguides with reflection mirror
AR LR STV B, 25 130 B A 1) Re}:qf']:c‘ctlon mirror fabr]catlonA’ A-AAc;r:j:r;ectlon )
PIEBIED SH R ERL, SE DR T 0 —7 ORI A S a
Ji LR U EICEBH SRS, KMEED L5 728 \ii :’r- -

IR 2 B EBAL ~ O RR T 1 — TR & RN % 37 A 55" mirror structure
BAICEROB A FROEIM LT LE S - L2 anmmde@m
é: ﬂ/b ) R Waveguide(Si-N) \\

THUTH L, SEERESEMIT S| ORF MR LT \\<f/ T
55" D 7 —HEEAIENT 5 - LT, IR . 7
Uz A7 w =7 RAT R ERERECT D 2 LR 3) Formation of Au wiring
AR D, M ISR Y 7 — (& sl e AT 2 e . Auiing
T 0 — T 2R, AT =T RN D & TR \\</

KD X 5 K08 TR S A . BRI Sl \ 2/

WTxD, W2 IERTREZRT, Si v ki) A

Mo F o T2 L5 Si BfbEZ SN2 —=" 4) Formation of recording site and metal cover

JF B, SiERFET v F L7 Uik, SHEEEKD 2 A - Metalcover

Sy RE7RD SRR R L, < 5—HC Al 25K *\<ﬁ}/mmm“;i____ﬂ
WS 5, ZO%, a7 LD Si AL A R L, K \ 2/

AR T T 5, FEE SiBMLEL, & mBli. & —

MR A R | T & YR LN 42 AT 3)Fomation of probe shape

. SUAMEY B — T RIS 5, B{FLE 55 X A‘x\m

B3 5 — X M B A B R o — 7 I LT \\\aﬁ; -
IS CRER T B, A

[1] Ramin Pashaie et al. IEEE REVIEWS IN

Figure2  Fabrication process of Si opto-neural probe
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