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(A Capacitance Deviation-to-Time Interval Converter
Based on Ramp-Integration and Its Application to a
Digital Humidity Controller)
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Abstract

A novel capacitance deviation—to-time interval converter based on ramp-integration is presented. It
consists of two current mirrors, two schmitt triggers, and control digital circuits by the upper and lower
sides, symmetrically. Total circuit has been with discrete components. The results show that the
proposed converter has a linearity error of less than 1% at the time interval(pulse width) over a
capacitance deviation from 295 pF to 375 pF. A capacitance deviation of 40 pF and time interval of
0.2 ms was measured for sensor capacitance of 335 pF. Therefore, the high-resolution can be known
by counting the fast and stable clock pulses gated into a counter for time interval. The application of
a novel capacitance deviation-to-time interval converter to a digital humidity controller is also
presented. The presented circuit is insensitive to the capacitance difference in disregard of voltage
source or temperature deviation. Besides the accuracy, it features the small MOS device count
integrable onto a small chip area. The circuit is thus particularly suitable for the on-chip interface.
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Fig. 1. The block diagram of the proposed converter. (a) and the circuit diagram of the
capacitance deviation-to-time interval converter based on ramp-integration (b)
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