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A photoacoustic sensor is developed for the noninvasive detection of

biological substances in human body. The photoacoustic sensor is consisted of a high quality factor
silicon resonator which is hermetically packaged by glass-silicon bonding. A glass window is formed
in the sensor in order to irradiate pulse laser light to an object. The laser pulses passing
through the window is irradiated to the object is converted to acoustic wave if the laser pulses are
absorbed. The acoustic wave travels to the resonators via the glass and silicon support, thus, the
acoustic wave can be detected from the vibration amplitude of the resonator. It is demonstrated that
the small amount of glucose concentration in gelatin samples can be estimated from the developed
photoacoustic sensors.



Clinical Chemistry 45 (1999) 1587.

LD

COo2

@

@

40

1550nm 905 nm

®

PZNT

570kHz

*
LD

PDMS

Q

(LD)

250Hz

25

790Hz

5000

Q

PZT

PDMS

100 1MHz

20 40

PDMS

11 2



1550nm

1)

)

®)

(4)

(®)

905nm

905nm

9
Nguyen Van Toan, Naoki Inomata,
Masaya Toda, and Takahito Ono,
ELECTRICALLY DRIVEN ION
TRANSPORT IN NANOPORES
FABRICATED BY METAL ASSISTED
CHEMICAL ETCHING METHOD,

Proceeding of IEEE International
Conference on Micro Electro
Mechanical Systems, 19 (2018)
1253-1256. ( )

Nguyen Van Toan, Masaya Toda, and
Takahito Ono, High Aspect Ratio
Silicon Structures Produced via Metal
Assisted Chemical Etching and
Assembly Technology for Cantilever
Fabrication, IEEE Transactions on
Nanotechnology, (2017) 567 — 573. (
)

Van Toan, N., Shimazaki, T., Inomata,

N, Song, Y., Ono, T., Design and
fabrication of capacitive silicon
nanomechanical resonators with

selective vibration of a high-order
mode, Micromachines 8, 10 (2017) 312.
( )

Nguyen Van Toan and Takahito Ono,
Progress in performance enhancement
methods  for  capacitive  silicon
resonators, Japanese Journal of
Applied Physics 56, (2017) 110101 (1 to
11). ( )

Gaopeng Xue, Masaya Toda, and
Takahito Ono, VACUUM PACKAGED
CANTILEVER SENSOR MOUNTED
WITH A MAGNETIC PARTICLE FOR
MAGNETIC FORCE DETECTION,
Proceeding of International Conference
on Solid-State Sensors, Actuators and
Microsystems, 19 (2017) 1096-1099. (

(6)

(@)

(8)

9)

@

@

®

*

®)

)

Nquyen Van Toan, suguru Sangu and
Takahito Ono, Design and fabrication
of a large area freestanding
compressive stress SiO2 optical window,
Journal of Micromechanics and
Microengineering, 26 (2016) 075016

(9pp)- ( )
Nguyen Van Toan, Tsuyoshi Shimazaki,
and Takahito Ono, Single and

mechanically coupled capacitive silicon
nanomechanical resonators, Micro &
Nano Letters, 11, 10 (2016) 591-594.
( )

Nguyen Van Toan, Suguru Sangu, and
Takahito Ono, Fabrication of high
aspect ratio SiO2 and Tempax glass
pillar structures and its application for
optical modulator device, Journal of
Microelectromechanical Systems, 25, 4
(2016) 668-674. ( )

Y. Kawai, J.H. Kim, N. Inomata, and T.
Ono, Parametrically Actuated
Resonant Micromirror Using Stiffness
Tunable Torsional Springs, 28 (2),
(2016) 131-139. ( )

11
Nguyen Van Toan, Masaya Toda, Takumi
Hokama and Takahito Ono, Patterning
high aspect silicon pillars on
cantilever by metal assisted chemical
etching for humidity sensing, The 30th
IEEE International Conference on Micro
Electro Mechanical Systems, January

22-26, Las Vegas, USA,
(2017)1232-1235.

Wataru Suwa, Naoki Inomata, Masaya
Toda and Takahito Ono, RESONANT
MAGNETIC  SENSOR  USING  MAGNETIC

GRADIENT FIELD FORMED BY PERMALLOY
CONCENTRATOR, The 19th International
Conference on Solid-State Sensors,
Actuators and Microsystems
(Transducers 2017) Kaohsiung, Taiwan,
June 18-22 (2017) 822-825.

34

10 31 - 11 2 2017 .
Nguyen Van Toan, Tsuyoshi Shimazaki,
Naoki Inomata, Takahito Ono
Capacitive silicon nanomechanical
resonators capable of selective
vibration of high-order mod, 34

10 31 -11 2 2017



10 31
-1 2 2017

(6) , - .

, 10 31 -11 2 2017

(7) Nguyen Van Toan, Suguru Sangu, and
Takahito Ono, Glass reflow process and
its applications, Proceeding of the
11th IEEE International Conference on
Nano/Micro Engineered and. Molecular
Systems (NEMS), Matusshima Bay and
Sendai MEMS city, Japan, 17-20 April,
(2016) 260-264.

(8) Tsuyoshi Shimazaki, Nguyen Van Toan,
and Takahito Ono, Mechannically
coupled capacitive silicon
nanomechanical resonators, Proceeding
of the 11th IEEE International
Conference on Nano/Micro Engineered
and.  Molecular Systems  (NEMS),
Matusshima Bay and Sendai MEMS city,
Japan, 17-20 April, (2016), 591 - 594.

(9) N.V. Toan, M. Toda, and T. Ono, High
aspect silicon structures using metal
assisted chemical etching,
Proceedings of the 16th International
Conference on Nanotechnology, Sendai,
Japan, August 22-25, 2016, pp.720-723.

(10) Imran Latif. Zhonglie An, and
Takahito Ono, Resonant acoustic

microsensor for photoacoustic
detection, Proceedings of the 16th
International Conference on

Nanotechnology, Sendai, Japan, August
22-25, 2016, pp. 925-927.

(@) Yuya Mochimaru, Masaya Toda and
Takahito  Ono, Fabrication and
evaluation of CVD diamond resonators,
Proceedings of the 16th International
Conference on Nanotechnology, Sendai,
Japan, August 22-25, 2016, pp.
676-677.

@

@
®
*

Ono, Takahito

90282095



