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Abstract

By analyzing the giant magneto-resistance effect, a two-dimensional electronic compass was de-
veloped, which is based on a self-developed multilayer film structure GMR magnetic sensor. The
electronic compass includes two GMR magnetic sensors and a signal circuit. Through the calibra-
tion of the static characteristics of the sensor, the overall design of the electronic compass was
given. The AD620 instrumentation amplifier, arduino uno microprocessor and 12864LCD liquid
crystal display were used to implement differential amplification, signal processing and liquid
crystal display. And in the IDE programming software, C language is used to program the electron-
ic compass master control system to achieve the function of determining the current position in
the two-dimensional magnetic field. Through testing and analyzing the characteristics of the de-
veloped electronic compass, the experimental results show that the GMR electronic compass de-
veloped by this program achieves the basic functions.
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Figure 1. Basic structure schematic diagram of single-axis magnetic sensor
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Figure 2. Operating principle of single-axis magnetic sensor: (a) B=0T, (b)) B>0T,(c) B<0T
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Figure 3. Electronic compass design block diagram
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Figure 4. Electronic compass circuit diagram
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Figure 5. The photograph of electronic compass
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Figure 6. The program flow chart
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Figure 7. The photographs of electronic compass test system
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Figure 8. Magnetic sensor rotation characteristic output curve: (a) Sensor output; (b) Amplifier circuit output
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Figure 9. The relation curves between the output angle and the standard angle
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