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Development of a Low-Power Two-Wire Capacitive Liquid Level Transmitter
CHEN Haixia, GAO Zonghai, SHEN Awei, LAl Huafeng
(Faculty of Mechanical and Precision Instrument Engineering, Xi’an University of Technology, Xi‘an 710048, China)

Abstract; With an aim at overcoming the disadvantages of high output impedance, poor load capacity
and signal process difficulties caused by the small capacitance of capacitive liquid level transmitter, a
low-power two-line capacitive liquid level transmitter based on microcontroller MSP430 is designed. The
comparator and D/A converter inside the low-power 16-bit microcontroller MSP430 are rationally used to
convert the output signal into 4 ~20 mA current transmitted by a two-wire way. The whole system adopts
low-power chips so as to ensure that the transmitter can work properly with the static current less than 4
mA. Driven cable technology is also used effectively to shield the interference caused by distributed ca-
pacitance brought about by the measuring circuit and the cable. The results show that the transmitter can
achieve a precision for liquid level measurement of 6%o¢ within 700 mm and that the whole system can re-
alize two-wire system with low-power consumption, stability and reliability.
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Fig.1 Working schematic diagram and epuivalent

circuit of capacitive liquid level sensor
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Fig.2 Capacitance measurement schematic diagram
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Fig.3 Transmitter system hardware block diagram
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Fig.4 Power conversion circuit
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Fig. 6  Double shield cable schematic diagram
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Tab.1 Result of sensor calibration

WA, WA R (P31
pF mm mm mm
78.102 0.0 -1.481 -1.481
108. 032 100. 0 100. 948 0.948
137.201 200.0 200.773 0.773
166.013 300.0 299.376 -0.624
196. 062 400.0 402.213 2.213
224.253 500.0 498. 691 -1.309
253.645 600. 0 599.279 -0.721

283.121 700.0 700. 155 0.155

F2 WA AR SR

Tab.2 Measurement result of the liquid level transmitter

HL L/ mA - SV /mm A/ mm A 25/ mm

4.002 0.0 -1.002 -1.002
6.342 100. 0 101.583 1.583
8.615 200.0 201.232 1.232
10.921 300.0 302.327 2.327
13.053 400.0 395.794 -4.206
15.342 500.0 496. 143 -3.857
17.782 600. 0 603.113 3.113
20.012 700.0 701.876 1.876

MFE 1 AIE W, ARG RS as A 8
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Tab.3 Measurement result of transmitter calibration

HLA(E/ LRGN LA T W& {8/
pF {H/mA {H/mA mA
21.788 3.998 3.975 -0.023
41.434 4.306 4.301 -0.005
47.572 4.409 4.403 -0.006

48.652 4.421 4.421 0
51.399 4.429 4.466 0.037
64.443 4.637 4.683 0.046
101. 781 5.329 5.303 -0.026
217.127 7.260 7.218 -0.042
470. 667 11.372 11.426 0.054
508.324 12.007 12.051 0.044
987.962 19.996 20.013 0.017
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