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New Methodology to Detect Rotation Angle Using a Nano-Granular

TMR Magnetic Sensor

Masakatsu Asano

Synopsis

To detect a rotation angle, equipment such as encoders are utilized. Generally, some Hall-effect magnetic sensors (Hall sensor)

are applied on them and the rotation angle is calculated using the arctangent function method, since the output from the Hall

sensor is proportional to the sine and cosine function for the angle. However, a tiny sensor, which is much smaller than the Hall

sensor, will be required due to the arrival of a micro-motor only a few millimeters in size.
A nano-granular TMR magnetic sensor is one of the smallest magnetic devices in the world, so it will be applied to these
micro-motors. However, the signal output using a nano-granular TMR sensor is likely to be a triangular wave, which is different

from conventional sensors and thus means the arctangent function method will no longer be used. Therefore, a new method to

detect the angle has been invented for this sensor, with a practical angle error of less than 0.5 degrees.
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Fig. 5. Output voltage by digital readings after calculated.
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