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A Low-Power Consumption, Lower Temperature Drift,
Digital Capacitive Angular Displacement Transducer
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Abstract: This paper aims to develop a digital capacitive angular displacement transducer with the 180° mea-
surement range and settle the power consumption and temperature drift of the transducer. An optimal excitation
pattern and its implemental circuit are given based on ratiometric measurement principle. The signal is pro-
cessed according to the criterion of judging the quadrant and formula of angle when the rotor is overhung and
made of metal. The core unit of the information processing is a ultralow-power consumption MCU, which can
ensure the computing speed, realize communication, and lower the power consumption of system effectively.
The transducer presented here can reach the 4 ~20 mA industrial standard signal output and even can be sup-
plied by battery. Error experiments indicate that the maximal temperature drift of the transducer is lower than 0.
113%/10 °C when the temperature is from —10 °C to 55 C.
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temperature drift; ultralow-power consumption
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Fig.1 Basic structure of the sensitive elements
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Fig.3 Quadrant distribution based on ratiometric
measurement principle
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Tab.1 Formula based on ratiometric measurement
principle
2R nH R H a; X (8/m)
1 $20,C <0 0 (S+C)/(-S+C)
2 §<0,C=<0 w/4 (S-C)/(S+0C)
3 $<0,C>0 w/2 (S+C)/(-5+C)
4 S>0, C=0 3nw/4 (S-C/{8+C)
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Fig.4 Block diagram of system principle
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Fig.5 Implementation of excitation patterns

5 BEXRE

B SRR B A ER BRI ARA A
R KAE HIA005U, {B BE YL B - 40 C ~ 130
C,BEWESEMSSEEN £0.5 T, RHHFRER
Y. SR I AR IR O AR R S T B HLE IR D
RS485. ‘

AR RRE L KIEE R -10 € ~55 C. B/
KA B TR P HARERRN—E, B
M 10 CHEEE, —HF) 55 C, 8% 10 C, 5
ANELEE SR EREY 1.5 ~2 h. PIRAEEMRES
A3 72 AR R AR B AL 0. ARG A KB
1, EBNMAEFEE FREESR, ~HE
170°. SCH%E 4% 2, BB M R 1 6 Fm. BE T
XN W


http://www.ic-cn.com.cn

