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Development of safflower petal yarn twined by paper mulberry

Kumiko TSUKIMOTO Toshihiro MUKALI
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Improvement of bonding strength at the interface between electroless Ni-P film and
Pb-free solder by using dry-process treatment

Mutsuto KATOH Toshiaki MITSUI Tomoki FUJINO
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Effects of sonication and CNT additives on Ni-Based CNT Composite electroplating

Mutsuto KATO Toshiaki MITSUI Tomoki FUJINO Hiroshi SAITO

Seiya KOBAYASHI

Ni-based CNT composite coatings were deposited by electroplating with several agitation

CNT
CNT
CNT
1)
2) CNT
CNT
CNT
1,2)
CNT CNT Ni
CNT
10nm 0.1 10y m
CNT Nanocyl
Ni Ni(NH2S03)2 4H20: 500 g/L,

methods using a nickel sulphamate plating bath containing 0-10 g/l CNTs, which were
typically 10 nm in diameter and 0.1-10 um in length. Horn sonication method, which
ultrasonic horn immerses and directly vibrates to plating bath, improved the dispersion of
CNT in plating bath and in Ni matrix. The surface roughness of the coatings was improved to
0.1 pm Ra by horn sonication method. The amount of CNTs in the coatings was increased with
the concentration of CNT additives in plating bath. On the other hand, Vickers hardness of the
coatings increase with increasing CNT content up to its maximum value at about 1-2 g/L CNT
and then decrease. XRD analysis also indicates that the crystalline structures of the coatings
were changed at about 1-2 g/L in CNT concentration.

NiCl2 6H20: 4 g/L, HsBOa: 33 g/L
CNT
CNT Ni

(38kHz 100W) 22mm

(27kHz 200W)

Zygo  NewView200

Table 1 The plating bath and the operation
conditions for CNT composite electroplatings.

Bath Nickel Sulphamate plating bath

diameter 10 nm,

CNT size length 0.1-10 um

CNT in bath 0-10g¢/L

1) Rotaional stirring
Agitation method  2) Bath sonication
3) Horn sonication

Bath temperature 45 °C

Current density 5 A/dm?
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"Fig. 1 The SEM image
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A Research of The Loading Process to Increase The Tool Life Using Micro Diamond Electroplated Tools

Hiromasa ITTO
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Micro-dynamics of Ultra-precision Single-axis Stage with Linear Bearings

Tsuneyuki KOBAYASHI" Yuichi OKAZAKI™
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Study on High Accurate Forming of Superabrasive Wheel in Ultra precision Grinding

Takeshi MATSUDA Ryo KANEDA
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Development of High-efficiency Turning of Single Crystal Silicon with a
Straight-Nosed Diamond Tool

Hiroshi Saito
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Groove Processing on Silica Glass using Micro Diamond Electroplated Tools

21
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- Influence of Tool-end Profile on the Surface Roughness -

Jun-ichi MURAOKA
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MEMS

Development of Optical MEMS Devices for Low Coherent Interferometry

Yoshiyuki WATANABE Yutaka ABE Shinnosuke IWAMATSU
Yoshiyuki TAKAHASHI Toshiyuki SATO Yuji TANNO

Abstract  This paper presents development of an optical MEMS mirror device, micro-lenses, Si haf-mirrors and an
application to low coherence interferometry. The opticdl MEMS mirror device can vibrate £0.9mm along Z-axis under
resonant frequency (x10mAp-p, 28.5kHz) for lock-in detection, and can tilt to X, Y bi-direction (Optical angle
X:+10.6°/+10mA, Y:+5.2°/+10mA) for 2-D scanning and optical axis alignment by electromagnetic force between planar
coils and a permanent magnet. In order to collimate and focus the SLD light beams in low coherent interferometer, two
types of micro-lenses have been fabricated. The radius of curvature of UV cured resist and silicon lenses can be adjusted
by adopting lens diameter and process conditions. The inclined 45° and 90° silicon half mirrors against (100) wafer plane
are etched by TMAH ag. and surfactant added TMAH aq.. Their surface roughness(Ra) are single nm. In addition, stack
layered, planar and assembled low coherent interferometers are constructed and evaluated. A developed MEMS mirror is
embedded to the time-domain low coherent assembled interferometer. As a result of lock-in detection with MEMS mirror
vibration, the optical length of a glass plate have been evaluated with low noise (45dB).

1
OCT )
MEMS
1),2)
3).4)
Fig.1 , MEMS
SLD Super Luminescent Diode
, MEMS
MEMS mirror for single axis
vibration on reference arm
,,,,,,,,,,,,,,, [ —
| 2 MEMS
3 2.1 MEMS
| Half mirror .
MEMS mirror MEMS Fig.1
for 2D Iightiscanning
‘ d MEMS
§ 5).6) Fig.2
|
Objedt she;tcétgor Micro-lens Au/Cr

Fig.l Optica interferometer
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Table 1
+ 10mA
X + 10°
Y + 5° Y
X XY
X Y Y/IX
10 fs. 05 fs. Z
28.5kHz
5.24Vpp 10mApp
Q 1,000 0.9um
0.2um
1/4

Fig.2 Developed MEMS mirror device

Table  Characteristics of MEMS mirror
X,Ybi-directional tilting (optical)
X-axis tilting angle + 10.6° /+ 10mA
Y-axistiltingangle + 52° /£ 10mA
Crosstalk X/Y 10 fs
Y /X 05 fs
Z directional vibration

Resonant frequency 28.5kHz
Amplitude + 09y m/i+ 10mA
Q-factor 1000
2.2
SuU-8
uv
SU-8 80um
UV Hg-i 365nm 0.12J/cm?

MEMS

100 5min

SU-8
uv
1.1J/cm? 150
SU-8 Fig.3(a)
Fig.3(b) 0.3
1.0mm 3

10mm

(a) Shape of SU-8 micro-lens
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(b) Radius of curvature vs. lens diameter
Fig.3 UV cured resist SU-8 lens
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and refractive index) of a glass plate by low
coherent interferometry
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Development of a Technique for Wafer-Thickness Measurement on Machine

Toshiyuki SATO Tomoaki HASHIMOTO

Yoshiyuki TAKAHASHI
Zen-ei TANAKA Takeshi MATSUDA Tsuneyuki KOBAYASHI”

Jun-ichi MURAO™ Kazuhiro ISHIYAMA™
Masaki KONUMA™ Yuuji OOYAMA™ Huminori ITAGAKI™
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High Sensitive Conductivity Sensors for Micro Analysis System using

No.40 (2008)

Micro Interdigitated Electrodes

Yoshiyuki Watanabe

1)

Yuji Tanno

Toshiyuki Sato

1
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MEMS

2

2.1
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Development of foam sake with flavor by yeast blend fermentation method

Hiroyoshi ISHIGAKI Shinpei KUDO Yoshihiro MATUTA
Takehisa OOHARA Toshihiko KOSEKI
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Prevention of color change of red turnip

Yusuke AJIKI Koki TOBITSUKA Yoshiyuki NOUCHI
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0 15 30
pH
( e(n-n) St5W5:JIS Z
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1
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4
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pH
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2.2
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0.8y m
2 25
2.2.3 pH 3 35
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2.2.2
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The rheological improvement of paste foods using agricultural products including mucilage
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Yoshiyuki NOUCHI Koki TOBITSUKA Yusuke AJIKI
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1-3)
0.2 wt% 1.0 wt%
45¢ (0]
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2 o
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Physiological function and Processing utilization of Polyphenols in Sweet Cherry c.v Benisayaka

Tetuya SUGAWARA Ken ISHIZUKA Kiharu IGARASHI

1
15,000
s 73 15
)
, 3
, 40ha ,
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2
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7 13
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C
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DEVELOPMENT OF CU-BASED CNT
COMPOSITE ELECTRODES FOR

LOW WEAR PROPERTY IN
ELECTRICAL DISCHARGE
MACHINING

International Journal of Electrical Machining,
No0.13, pp. 41-44

Asian Electrical Machining Symposium
(AEMS) '07(2007.11.29)

CNT 1g/L

CNT

CNT
CNT

Development of an Electromagnetically
Driven Optical MEMS Mirror with
Functions of Z-axis Vibration and X, Y
Bi-directional Tilting, and an Application
to Low Coherent Optical Interferometer

E Vol.128 p.1 and pp.70-74.

(2008)
24
2007.10.17
MEMS
MEMS
z
28.5kHz
5.24Vpp 0.9um
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X
+ 106°/x 10mA Y + 52°/«
10mA SLD 832nm
MEMS

High Speed Spectral Domain Optical
Coherence Tomography with Forward
and Side-Imaging Probe

Japanese Journal of Applied Physics, 47,
6540-6543 2008

SD-OCT( Spectral domain optical coherence
tomography) 20,000 A-scan/s

OCT

Thermal Effects on Ultrasonic Joining of
Thin Plastic Films Using Torsional
Vibrations

* * * *

* *

JIAP Vol.47,No.8, pp.6431-6436(2008)
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Development of CNT-Coated Diamond
#1200 Grains Using Self-Assembly Techniques
Ral2nm for Improving Electroplated Diamond
Tools
International Symposium on Advances in
Abrasive Technology 2008(2008.10.1)
2008 2008.9.3
Improvement of grain retentivity of
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