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Low-Cost Floating Capacitive Sensor Readout Circuit Based on All-Pass Filter
for Remote Applications
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unautiihiaueisaseuandugesnugliil (Capacitive
Sensor) jUuuulual lngerfendnnisvesisasnsesiunnaud
(All-Pass Filter) @msun1sinAiuuusyeslina (Remote Sensor)
Jaununatdan1sUesdukuuwean v (Active Shield) L ean
HANTENUIINATINURIVDIAN 8T Y Y IUVIRUIY F99TaNTAAUI
A1A113 LA IINANNTITA UFIUVRIAND 535116 (Natural
Frequency) 9943939350303/ UNNA1NA 1ABIITAULUUTOITUY
1137 100-1000 pF A3119NABIUBIIITLATUNSE T UHIUNTS
1209892995928 1UsUN U PSPICE Uazn1svadauN935939 Nan1s
naapulIsuisuiuAIeilon1nsgu LCR meter WUAIUAATIA
\wwaeuAINI1 1% uenainil wasidiaueldgunsalduiudes way
IfosAusznouimeladieludmdyd viliddununuadandli
UszdnSaings
AdAey: Wuwesaug bl Wuwesssezlna augliiuwls
INTBINWYNAIIND
Abstract

This paper presents a novel readout circuit for capacitive
sensors based on the all-pass filter principle, designed for remote
measurement applications. To mitigate the adverse effects of
parasitic capacitance from shielded signal cables, an active-
shield technique is employed. The capacitance value can be
calculated from the fundamental equation of the natural
frequency of the all-pass filter circuit. The proposed prototype
supports a measurement range of 100—-1000 pF. The accuracy of
the circuit was verified through both PSPICE circuit simulations
and experimental tests. Comparative results with a standard
LCR meter indicate that the proposed design achieves less than
1% error. In addition, the circuit requires only a small number

of commercially available components, making it a low-cost yet
high-performance solution.

Keywords: Capacitive Sensor, Remote Sensor, Parasitic
capacitance, All-Pass Filter
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