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This paper reports the proposal, design, fabrication, and evaluation of transmission-typed Rb vapor cells
sealed by twostep bonding for miniature atomic clocks. The sealing way employs a twestep bonding
technique. First, only the surrounding of the wafer is sealed. Second, after the activation of a Rb dispenser to
vaporize Rb atoms to the cell, the center part of the wafer is sealed. Rb atoms from one dispenser are vaporized
into three vapor cells. In each cell, the absorption line of Rb is confirmed, and the CPT (Coherent Population
Trapping) resonance is demonstrated. The FWHM of the CPT resonance fits almost the theoretical value in

a vacuum. This means that the fabricated vapor cells are sealed with Rb without degassing and leak. This
sealing way is useful for alkali vapor cells for miniature atomic clocks.
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Study of Gas Sensing Measurement Using Room Temperature lonic Liquid Coated on Interdigitated Array
Electrodes and Quartz Crystal Microbalance

Anifatul Faricha*, Parthojit Chakraborty, Tso -Fu Mark Chang, Masato Sone, and Takamichi Nakamoto
Tokyo Institute of Technology
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Modulative Urinary Reabsorption of Glucose Demonstrated by a Proximal Tubule on a Chip
Ramin Banan Sadeghian*{1}, Cheng Ma{1}, {13, {1}, {2}, {2}
{2}, {2}, {3, {35 {3}, {35 {4},
{4}, {54 {54 {1}
{1} {2} {3} {4} . {5}

We demonstrate reabsorption of glucose through a proximal tubule tissue formed on a porous polyester
membrane. The effect of two drugs administered to lower blood sugar levels by inhibiting glucose transporters
and reducing the absorption rates were studied.lt was verified that dapagliflozin is a more efficient drug than
phloridzin.
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9P3-SS31
Nguyen Van Hieu
University of Science (Vietnam National University of Ho Chi Minh City

9P3-SS32
Interdigitated Sensor for Ketamine Quantification - Sensor for drug-
Hsing-Ju Wu {1}, Pei-Yi Chu{1}, Nguyen Van Hieu {2}, Congo Tak Shing Ching{3}*
{1}Show Chwan Memorial Hospital, Taiwan, {2}University of Science (Vietham National University of Ho
Chi Minh City, {3}National Chung Hsing University, Taiwan

Ketamine is one of the most common date rape drugs.The aim of this study is to develop an interdigitated
sensor for ketamine quantification in drinking alcohol. Results showed that the sensor has good accracy,
sensitivity, specificity, and repeatability. It can be expected that the sensorcan help to reduce the incidence
of date rape.
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9P3-SS33
Jinxing Liang
Southeast University, China

9P3-SS34
Study of Perception of Odor in Human Compared to Gas Sensor in the Case of Ammonia
Nitikarn Nimsuk *, Rinlapat Chanonsirivorak ul
Thammasat School of Engineering, Thammasat University, Thailand

This paper works on the study of the perception of ammonia odor in human compared to the sensor response
of ammonia gas sensor. The study aims to standardize the odomeasurement. This work investigated various
concentration levels of ammonia on the relationship between the response of gas sensor and the human odor
perception in terms of annoyance and strength of odor perceived. The results showed that both of the
response of ammonia gas sensor and the human perception in terms of odor strength increased accordingly
to the concentration level of ammonia. The denser concentration of ammonia, the more sensor perceived
odor strength as in human perception. There was, howeve, an inconsistent relationship of the response of
ammonia sensor and the annoyance perception, which might be due to the emotions and complexity of
individual human perception.

9P3-SS35
MEMS sensors for single-cell biophysical analysis
Mehmet Cagatay Tarhan*
LIMMS/CNRS -IIS IRL2825, France

The single-cell analysis provides invaluable information on cellular mechanisms in various fields that allows
many clinical applications. Focusing on biophysical analysis leads to more rapid and practichperformance
for routine use. Integrated electromechanical stimulation and sensing capabilities of MEMS technology offer
a wide range of design and application possibilities for single cell measurements. Here, two examples are
introduced to capture, stimulate and sense single cells for biophysical analysis.
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Abdul Momin Md. *{1}, Zhuging Wang {1}, Masaya Toda{l}, Mai Yamazaki{2}, Krzysztof Moorthi {2},

Yasuaki Kawaguchi{2}, Takahito Ono{1}
{1}Tohoku University, {2}Mitsui Chemicals
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Le Hac Huong Thu*,

10A3-SS32 ( ID S-057)
AulTa/Ti
1}, {2, {2} {2}, {1} {2}
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We have developed a Au/Ta/Ti (from top to bottom) metal multilayer to improve the vacuum packaging
technique for microelectronic devices. Wafer-level vacuum packaging after degas annealing at 200C was
successfully demonstrated using the Au/Ta/Ti multilayer. Moreover, this multilaye r can absorb gas molecules
by annealing at 300°C that caused thermal diffusion of Ti underlayer atoms to the surface. Absorbing residual
gases in packages is an effective method to maintain a high vacuum environment. In addition, the temperature
for gas gettering was lower compared with the case of the Au/Pt/Ti layer. The Au/Ta/Ti multilayer would
contribute to fabrication of devise having thermally sensitive materials because it enables waferevel
packaging after degassing annealing and absorbing residuayas at low temperatures.
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Printed strain sensor with variable sensing direction and simultaneous compensation for temperature changes

Zymelka Daniel*, Kobayashi Takeshi

National Institute of Advanced Industrial Science and Technology(AIST)

This work demonstrates a printed flexible sensor that enables strain analysis in various directions,
simultaneously providing compensation for temperature changes. In contrast to the conventional rosette
strain gauges, which are composed of three conventional strain gauges, the sensor has a single symmesi
construction in which sensing direction can be switched using a dedicated electronic system and software.
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GUT-LIVER ON A CHIP WIT H CONTROLLABLE FLOW PERFUSION VIA MULTILAYERED
MICROFLUIDIC DEVICE

1} {1} {1} {1} {1} 2}
{1} {2}

We report a gut-liver-on-chip (GLC) to apply physiologically relevant perfusions and reconstruct in vivo -like
organ structures. We fabricated the multiple-layered PDMS-based microfluidic device integrating the
compartmentalized cell chambers and micropump. Our results highlighted the GLC recapitulated the gut-

liver axis, leading to obtain deeper insights ofliver diseases.
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a/b

In this study, we proposed aminiaturized system that can detect chlorophyll a/b ratio and their concentrations
simultaneously to measure the health condition of plants. In order to solve the problems of general
measurement systems such as largscale equipment and fracture measuremem, a filter-free multi-
wavelength detection sensor was used to evaluate the current ratio due to wavelength changes. Current
characteristics demonstrated that the sensor due to the chlorophyll a/b ratio and changes in their
concentrations are proportional to the spectral characteristics. The proposed method enabled simultaneous
measurement of the total amount of chlorophyll and the it's a/b ratio of plants with a non -destructive and
compact device and expected to be applied to the agricultural field.
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Nd-Fe-B

Here, preparation of isotropic Nd -Fe-B film magnets using a VAD (Vacuum Arc Deposition) method was
carried out. This contribution reports the improvement in squareness of a demagnetization curve of a Nd-
Fe-B film by eliminating the edge of a deposition area. Resultantly, we could increase the value of (BH)max
by approximately 10 kJ/m3 compared with that of a previously-reported Nd-Fe-B film prepared by VAD. In
order to ally the films to a small devices, favorable values of magnetic properties could be obtained in a sample
with 15 x15 mm square.
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We present the fabrication of AlGaN/GaN -based curved cantilever structure by using Si wet etching
processes. We found that the progressing direction of the Si etching under the GaN layer idimited due to
the Si as well as GaN crystal directions. It is important to fabrication of AlIiGaN/GaN -based curved cantilever
structure that the etching condition of Si(111) layer under the GaN interface is established.
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Our purpose is to investigate quantitatively a proper light environment for plant cultivation u tilizing an
optical fiber multipoint light measurement system. In order to evaluate the influenc e of functional vinyl film
for greenhouse quantitatively, we investigate the light environment 3-dimensionally around a plant individual
using the proposed light measurement system. For this purpose, a multiplane (6-axis) light receiving device
(6 mm square) with several optical fibers of 0.1 mm diameter has been fabricated by 3D printing technique
and evaluated. The detected light is analyzed by spectrometer. With the measurement system, we investigated
the light environment in the greenhouse. As a result, we found that near plant root the intensity of infrared
region becomes strong that was not absorbed into the leaf.
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Realtime chemical imaging sensor based on lhe light-addressable potentiometric sensors principle
Werner Carl Frederi k*{1}, Wagner Torst&n{2}, 83bchdning Mic

{1}
{1} , {2}Institute of Nano - and Biotechnologies, FH Aachen, Germany, {3}
:Light -addressable potentiometric sensor
(LAPS) 8X8LED FPGA
LAPS 30 frame/s 100upus 2
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10P3-SSR64 ( ID S-044)
pH

{1} {2}, {2, {3, {1}, {1}

{1} {2} {3}

Photochemical reactions induced with X-rays irradiation enable to produce finer structures than conventional
3D printers. We investigate the pH dependence of the X-ray-radiolysis-induced photochemical reaction to
control particle size, shape and compsition. Here, we demonstrate the synthesis and immobilization of nickel
nano/micro -scale particles onto LiINbO3 and Si substrates directly from the liquid solution using the X-ray-
radiolysis-induced photochemical reaction. It was found that the particle shapes and their aggregation depend
on not only pH but also substrate type.
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Lab-on-a-CD
*{1}, {1}, {1}, Edwin En-Te Hwu{2}, Sriram Thoppe Rajendran{2},
{1}
{1} , {2}Technical University of Den mark

This paper addresses evaluation of mixing in Labon-a-CD using the calculation of entropy. The evaluation
is performed by analyzing images of the two liquids and calculating the entropy from detected gradation
values. We present analysis of mixig in Lab-on-a- CD with and without the Euler force. The entropy

calculation method is useful to evaluate the mixing.
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Si
LINbO s  Si
Si
24.9 MPa 39.8 MPa
LINbO 3z  Si
10P3-SSR67 ( ID S-186)
1
{1}, {2}, {3} {4}, {1}, {1}
{1} {2} {3} {4}
(Triglycine sulfate; TGS) ,
, TGS , P-E
TGS

10P3-SSL-68 ( ID L-226)

45



eoé“g”"“‘io@ 38 ONLINE
59 Y 2021 11 9 11
7 e 10/11
"’oo,,. : ,\“’&
'Bologi®’

10P3-SSL-69 ( ID L-227)

*

10P3-SSL-70 ( ID L-231)

Se TiO2

*
(Se) TiO 2
Se
0.8V 3 2.3V TiO 2
TiO 2 TiO 2

10P3-SSL-71 ( ID L-242)

*

10P3-SSL-72 ( ID L-244)

CTAB
*
CTAB
CTAB

46



2 SYMp,
SO0
z o
“'*, . \5°$t
“hnologie®
10P3-SSL-73 (
*
10P3-SSL-74 (
Au
*
Au
PZT
PZT(110)
10P3-SSL-75 (
*
SMA
20-30Hz
Ni
10P3-SSL-76 (

38

ID L-246)

ID L-247)
PZT

PZT

ID L-250)

ID L-253)

SMA

(TSV)

2021 11
PZT(100)
DRIE
5 mN 60

ONLINE

11
10/11

Au
Au

TSV

DRIE

a7



S
SO0
196,8%
a"«’mw"w&
10P3-SSL-77 (
*
2
MEMS
10P3-SSL-78 (
*
5um SU-8
ECL
1/5
10P3-SSL-79 (

38

ID L-229)

33V

ID L-230)

ID L-233)

Development of electro-thermal excitation technique for graphene-based resonant mass sensor

PHAM VIET KHOA*{1},

{1},

{1}Toyohashi University of Technology, {2}
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on-chip PAN
*{1}, {1}, {2}, {2}, {2}, {1}, Karsten Stanislav{1},
{1}
{1} {2}

This paper addresses the construction of an onchip glomerular filtration barrier using podocytes recovered
from kidney organoids. The filtration performance was evaluated by the permeability of inulin and albumin.
We also evaluated the effect of PAN, a glomerular dysfunction drug, on the functionality of the device.
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