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1. Structures of (a) ISFET, (b) EIS capacitive sensor
and (c) LAPS.
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2. (a) Current-voltage characteristics and (b) pH
sensitivity of LAPS.
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3. Calibration plots for (a) monovalent and (b)

divalent cations.
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[X] 4. Principle of the chemical imaging sensor. The
photocurrent is dependent on the width of the depletion
layer, which is distributed in response to the spatial
distribution of the ion concentration on the sensing

surface.
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5. Scanning system for the chemical imaging sensor.
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6. User interface for the /-7 measurement mode,
which measures the current-voltage curve of the sensor to

determine the ion concentration.
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7. (a) User interface for the constant-current mode,
which measures the potential change as a function of the
time. (b) An example of temporal recording of pH
change.
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8. (a) User interface for the imaging-mode operation.
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9. Visualization of the pH distribution around

an E. coli colony after incubation of 10, 13 and 16 hours.
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10. (a) Redistribution of pH between two electrodes
due to diffusion of ions after electrolysis. (b) Diffusion
coefficients of various anions (normalized to that of Na")

plotted as a function of the molecular weight.
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11. LED driver unit equipped with programmable
function synthesizers. LEDs are modulated with

independently specified frequencies.
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12. FFT spectrum of the LAPS signal generated with
16 LEDs with different frequencies, 2.0 kHz, 2.1 kHz, -+,
3.5kHz.
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13. Simultaneous measurement of the current-voltage
characteristics at 16 points in the sensing area.
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14. Scan system with an array of 16 LEDs. The size
of the sensor is 4 inches in diameter.
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15. Current images of pH buffer solutions measured

with the new scan system.
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