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Electric Fuel Sender Apparatus for the Vehicles Using
CPW Transmission Line
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Abstract

Electric fuel sender for the vehicle fuel gauge system was designed and fabricated based on the CPW(Co-Planer
Waveguide) transmission line theory. It is applied on this system that characteristic impedance of RF transmission line
can be varied by the surrounded material of the line. By the characteristic impedance owing the level of gasoline or
diesel fuel in vehicle fuel tank, CPW line has corresponding reflected signal as much as changed impedance. Detected
signal is amplified, and delivered to fuel indicator into cluster unit on dash board.

Conventional floating mechanical buoy level gauge has several defects as low reliability and high break down rate
by mechanical operation, and has not good linearity for the fuel level difference. CPW line with electric circuits are
constructed on 1.6 mm thickness epoxy substrate, and measurement shows that this system has more accurate level
and better linearity than conventional mechanical system. New electric fuel sender which has good productivity with
long lifetime and low-in-cost by the SMT chip assembling could be replaced this system with conventional floating
buoy system.
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Fig. 1. Conventional floating type fuel sender module.
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Fig. 2. Transmission line model.
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Table 1. Theoretical values of impedance at fuel hei-
ght and reflection coefficient versus fuel

height.
FEE agmaa | wads |z

fom]

0.0 200.00 +j .00 0.00000
290 198.79 - j10.44 0.02635
4.0 195.28 - j20.22 b.05245
6.0 189.80 - j28.76 0.07807
8.0 182.83 — j35.68 0.10297
10.0 17490 - j40.77 0.12695
120 166.50 — j44.00 0.14981
14.0 158.08 — j45.50 0.17139
16.0 14997 - j45.44 0.19152
18.0 14239 - j44.06 0.21009
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Fig. 3. CPW line ‘and circuit elements.
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Fig. 4. Circuit block diagram for EFS(Electric Fuel
gauge System).
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Fig. 5. CPW reflection coefficient versus frequencies
(load resistance=100 ohms).
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Table 2. Relative dielectric constant for gasoline and

diesel(frequency 220 MHz).
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Fig. 6. Electric fuel sender by CPW transmission line.
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