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1. Structures of (a) ISFET, (b) EIS capacitive sensor
and (c) LAPS.
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2. Current-voltage characteristics of LAPS.
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3. 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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4. An example of a chemical image with artifacts
obtained by the chemical imaging sensor.
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5. Variation of photocurent due to the distribution of
the lifetime of minority carriers in the semiconductor
substrate.
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6 . Shift of the /-V curve along the voltage axis due
to the distribution of flat-band potential.
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7. Explanation of the saturation region and the
transition region of the /- curve.
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8. Current distribution map generated from 5
photocurrent images of a homogeneous pH 7 buffer
solution measured at a bias voltage of -1.5 V in the
saturation region.
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9. Potential distribution map generated from 25
photocurrent images of a homogeneous pH 7 buffer
solution measured at bias voltages of —1.13, —1.12, ...,
and —1.09 V in the transition region.
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10. Conversion of the distribution of photocurrent into
the distribution of flat-band potential.
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11. Chemical images of a homogeneous KCI solution
(a) before and (b) after image correction. (c) Histogram
of potential distribution in chemical images before (thin
lines) and after (thick lines) image correction.
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12. Application of the chemical imaging sensor to
measurement of ions in a microchannel.
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13. (a) Configuration of the chemical imaging sensor
combined with a flow channel and an enzyme reactor. (b)
A prototype system with a U-shaped enzyme reactor
attached to two flow channels on the sensing surface.
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14. Production of ammonia by hydrolysis of urea
catalyzed by (S1) urease in the solution before immersion
of glass beads, (S2) residual urease in the solution after
immersion of glass beads and urease in the wash solution
after rinsing glass beads, and (S3) urease immobilized on
glass beads.
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15. LAPS measurement setup with a flow system.
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16. Transient change of the potential recorded in the
downstream of the reaction chamber in response to the
change of flow rate of urea solution.
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17. Change of the potential recorded in the
downstream of the reaction chamber for various flow
rates of urea solution.
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18. Potential shift (plotted as a function of the
concentration of urea) observed in response to the change
of flow rate from 100 pL/min to 12.5 pL/min.
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