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ENIAC ENIAC-on-a-
(1946) Chip |

(1995) h—FESr—3a>
Vacuum tubes 18,000 none (RAF =T A=t
Transistors none 250,000
Resistors 170,000 none — |
Capacitors 10,000 none
Footprint 9x1 m 8x8 mm B
Clock speed 100 kHz 20 MHz*
Power 174 kW 0.5 W* IN—YFI)LarE1—~3

*astimated (NFVZv oK)
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Smart micro chip for pH imaging

Microorganism with microscope

e Based on CMOS

Technology
* Using Charge Transfer [@ : Y&
Technique pH image sensor chip
_ . |
Novel pH Sensor pH Imaging Model

(pH Imaging Sensor)
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Image of a pH change

Dropping of pH 6.89 solution onto sensing area (covered pH 9.18 solution)

1 I© #=T ] r s>
1

128

pH image Photo image
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Fabry-Perot F55t B W-IEEHB N1 AL HDRE

Fabry-Perot
Interference

Single wavelength light

(1) Adsorbed Molecules

/ (2) Membrane

—Parylene-C
membrane

deflection

(3) Transmittance change

Wavelength of
light source (4) Photocurrent change

Transmittance
Transmittance

1 .
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Wavelength
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Parylene-C: 350 nm
Air gap: 200 nm
SiO,: 270 nm

- Diameter 200 o]
107t Thickness 350 nm
E | o -
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Fabry-Perot
Interference

G. Yoshikawa et al., Nano Lett.11(3), p. 1044 (2011)

Piezoresistor Fabry-Perot
Dimension (® 1000) x 1 (® 200)x 0.3
(LM X um X pm)
Minimum detectable 63 1
surface stress (uN/m)
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K€ A4 A=Y

1531 PVC 41.9mg
] 2B DOS 22.9mg
A/ 2587 |IN) /A2 1.0mg
A 7 R HK TFPB 0.4mg
YL THF 0.4mL
72 75 18R A POSS 30.0mg
128 x 128 B E B pHA A—D
Y E1220 plE, 5218
0.800 ;
i
< 0.750
o K* Sensitivity: o
® 50 mV/decade
© 0.700
>
3 7
& 0.650
5 .
3 0600 | >
i |
. EBMAEL VS
0.550 . .

107 10 10+ 10+ 103 107 104 1
K* Concentration [M]
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Non Label ACh Dynamic Imaging

ACh concentration

Alzheimer’s disease

Neurotransmitters 4 B
Neuronal communication

* Real time imaging of Acetylcholine (ACh)
* There is no fluorescence label for ACh Imaging

B Acquire the behavior of neuronal communication
B Development medicine of Alzheimer’s disease
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T Sakurai, A iwashita, K Okumura, M Ishida, K Sawada, Transducers2013, accepted.
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