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Design of Compensated Digital Interface Circuits for
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Abstract

In order to implement the integrated capacitive pressure sensors, which contains integrated interface
circuits to detect the electrical output signal, several main factors that have a bad effect on the
characteristics of sensors must be improved, such as parasitic capacitance effects, temperature/thermal
drift, and the leakage current of a readout circuitry.

This paper describes the novel design of the dedicated CMOS readout circuitry that is consists of
two capacitance to frequency converters and 4 bit digital logic compensating circuits. Dividing the
oscillation frequency of a sensing sensor by that of reference sensor, this circuit is designed to
eliminate the thermal/temperature drift and the effect of the leakage currents, and to access a digital
signals to obtain a high signal-to-noise(S/Niratio.

Therefore, the resolution of this circuit can be increased by increasing the number of the digital
bits. Digital compensated circuits of this circuits, except for the C-F converters, are fabricated on a
FPGA chip, and fundamental performance of the circuits are evaluated.
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Fig. 1. Schemetic diagram of C-F converter.
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Fig. 2. Cross section of the capacitive sensor.
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Fig. 3. Block diagram of the interface circuit.
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Fig. 4. Timing control circuit.
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Fig. 7. Simulation result of the interface circuit..
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Table 1. 7-Segment LED output data.

Output fref (kHz)
data
{Hex)j| 10 20 40 60 80 100
10 || 8000
20 || 4000 | 8000

Co00

60 || 1559

A000
4CCD | 6667 | 8000
120[0AAB| 155E | 2AAB| 4000 | 5556 |6AAB
36DC | 4925 | 5BTE
160| 0800 | 1000 | 2000 | 3000 | 4000 | 5000
471D
199A | 2667 | 3333 | 4000
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