courtesy of Prof. Toshiyoshi

Optical MEMS 2008 Freiburg

"~ AHigh Speed MEMS Scanner AN
ﬁ@)ﬁ 14@)—kHZ SS-QGT | B Powering at 1.5 ym Hia Lonl:)e

’ B OCT measurement at 1.3 ym

i

~ =mp
0.l

Power Supply
(A41.5 pm)

W . =3 Photovoltaic Cell

10 mW, 4 1.5 um, max 10 V

18K

Keiji Isamoto, Kohki Totsuka, Toru Sakai, Takuya Suzuki,
Atsushi Morosawa, Changho Chong S
(Santec Corporation)
Hiroyuki Fujita, Hiroshi Toshiyoshi
(The University of Tokyo)

~ This research is supported by Optoelectronic Industry and Technology Development Association y santec - o

(OITDA), subsidized by JKA through its Promotion funds from KEIRIN RACE.

% santec

B, Page 1 ' : : Page 2

lvantage of SS-OCT
: -ast and High-Resolution
[ Time-Domain OCT (TD-OCT) | [ swept-Source OCT (SS-OCT) |

cornea

Reference Arm

Powering Light 1.5 um

[? tnnnnon

N WDM Coupler
‘L: Optical Circulator E High Coherence
) — Source
Time-Domain Zeiss Visante OCT
Polarization Sample Arm
Controller Z o
Bal: d re-
Dae?enc(i(e)r Amplifier r avelength Scan
(A Scan)
2> . A
Delay Line Equalizer
TD-0CT | Ss-0CT '
e DAQ Sensitivity dB ~90dB ~110
nchronizer
4 I/ Interface Frame Rate fps 1 54 RAL
'// santec __ Resolution ym 10~15 5~10 % santec
Ty Page 3 : N, g Page 4

R&D of OCT Light Sources

\ . : . External Cavity Lasel \ 1400
/> » |
. Z 1 § n -
Scanner A A 00 5 f \\\\ 3 'l
; phthalmology \ 1
Axial Length % { Lo !
Beam ) A MEMS m
44=20~40 nm Scanner
Expander e 5= 0.02-0.03 nm \ il l
= f=1~5KkHz \ ‘. ||"||
= 800 - \[ Anterior Segment o
Eo] A=1um, 42=100 nm
I L94=0.1nm, f=20~100 kHz
@ .
m 600 Industrial Vascular Inspection
A n Endoscope AA=80~100 nm -
2 o e d 51=0.12 nm ]
i @ 400 f= 40~100 kHz
17} Pol, - 30~
8 . sﬁ’;'g"‘:"'_ £=30~100 kHz ]
Diffraction C 200 Retina Inspection ’
i B 2=1um, 42= 100 .
Grating 1ok o P e » Target : Over 100 kHz
' 0 o ! i ! ! ! ’
¥) santec ; 0 20 40 60 8 100 120 140 160 ¥ santec

e, Page 5 ~ Scan Speed kHz . Page 6


OWNER
テキスト ボックス
courtesy of Prof. Toshiyoshi


2DoF MEMS Scann

Comb
| Electrodes -

Comb
\ “Electrodes

> See (¢

¥17 T lrm A208 16/TlL A

ition Process

Photoresist “
SOl (60 um) ;|
BOX (4 um)

Substrate (400 um)
Aluminum (100 nm)

Photoresist

@) santec

Page 9

OCT of This Work 140 kHz
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2DoF MEMS Scanner
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. Co-developed by Epson and Santec in 2005
- M. Yoda, K. Isamoto, C. Chong, H. Ito, A. Murata, and H. Toshiyoshi, "Design and
- Fabrication of A MEMS 1-D Optical Scanner using Self-Assembled Vertical Combs '
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summary: High Speed OCT
MEMS Scanners for Both Endoscope Head and Light Source

Experimental Results Note F

Scan Speed 140 kHz Round-Trip Scan 4
Band Width 100 nm o

OCT Resolution 9 um

Spectrum Width 0.25 nm 1310 nm
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