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1 General Description 

This application note explains how step and position monitoring of a stepper motor can be 

performed using the AS5048 14-bit Rotary Position Sensor. 

Lots of applications require monitoring of stepper motor activity to detect step loss.  Otherwise, the 

position of the actuator would be wrong if steps are lost.  

 

Typically there are three main reasons to implement stepper motor position monitoring: 

 

1) Reduce power consumption and motor size by monitoring the stepper motor 

2) Safety relevant applications require permanent monitoring of the motor shaft 

3) Closed loop position control of a stepper motor 

 

Find more information on our webpage: 

http://ams.com/eng/Products/Magnetic-Position-Sensors 

 

2 Hardware configuration 

The example configuration of the stepper motor and AS5048 is shown below in Figure 1. The 

sensor PCB and the stepper motor is connected to the controller. 

 

Figure 1:  
Hardware Configuration 

Stepper Motor Sensor PCB ControllerMagnet

Airgap Displacement

 

For fast sensor evaluation, an evaluation kit for stepper motors is available on our webpage. 

-> AS5048A-EK-AB-STM1.0 

-> AS5048B-EK-AB-STM1.0 

 

  

http://ams.com/eng/Products/Magnetic-Position-Sensors
http://ams.com/eng/Support/Design-Resources/Demoboards/Magnetic-Position-Sensors/Magnetic-Rotary-Position-Sensors/AS5048A-EK-AB-STM1.0
http://ams.com/eng/Support/Design-Resources/Demoboards/Magnetic-Position-Sensors/Magnetic-Rotary-Position-Sensors/AS5048B-EK-AB-STM1.0
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3 General considerations 

For stepper motors, the angle per full step is calculated as shown below in  

 

Equation 1. 

 

Equation 1:  

Angle per step 
 

  
    

     
 

                                                    

 

This gives following full step angle values for a two-phase stepper motor with typically 50 polepairs. 

 

Table 1:  
Angle per step 
 

Polepairs Angle/step Wave drive Half step 1/16 step

50 1,8° 1,80° 0,90° 0,11°  

 

The position sensor resolution is 14 bit what gives an angular granularity of: 

                
    

   
              

 

The output noise is             rms and the non-linearity is: 

 

Table 2:  
AS5048 Non-linearity 
 

Magnet diameter Magnet displacement Temperature INL

8 mm 0 µm ±0.4°

8 mm 500 µm ±0.7°

8 mm 500 µm -40 to 150°C ±1.2°  

 

Including external averaging and linearization of the sensor output, a maximum system accuracy of 

0.05° is possible. 
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4 End of move position monitoring 

The end of move position monitoring is used to verify the motor position after movement. The 

stepper motor moves to the desired position. After the movement the angle position is read and 

analyzed. If the end position is not correct, the position is corrected or an alarm is triggered. 

To improve the precision of the high resolution angle value, averaging and linearization of the 

position sensor output can be implemented. The position sensor is read after movement and does 

not influence the motor speed. The flow chart is shown in Figure 2.  

Figure 2:  
End of move position monitoring
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5 Continuouse position monitoring 

To monitor the complete movement, the sensor output is read permanently and triggers an alarm or 

correction if the performed movement exceeds the target movement as shown below in Figure 3. 

Figure 3:  
Continuous position monitoring 
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6 Closed loop position control 

Other applications require a continuously corrected actuator position. This is enabled by 

implementing a closed loop position control. The position sensor is continuously read to calculate 

the position error. Existing position error is immediately corrected. 

 

Figure 4:  
Closed loop position control
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7 Reducing the power consumption 

By implementing a monitoring of the stepper motor movement, the power consumption of the 

stepper motor can be reduced. Depending on the error angle of the stepper motor, the motor 

current can be controlled. This allows reducing the power consumption as well as motor size. 
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8 Ordering Information 

 

Table 3:  
Ordering Information 
 

Ordering Code Description comments 

AS5048A-EK-AB-STM1.0 AS5048A Eval-Kit for stepper motor SPI interface 

AS5048B-EK-AB-STM1.0 AS5048B Eval-Kit for stepper motor  I2C interface 
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Copyright 

 

Copyright ams AG, Tobelbader Strasse 30, 8141 Unterpremstätten, Austria-Europe. Trademarks 

Registered. All rights reserved. The material herein may not be reproduced, adapted, merged, 

translated, stored, or used without the prior written consent of the copyright owner.  

 
 

Disclaimer 

Devices sold by ams AG are covered by the warranty and patent indemnification provisions 

appearing in its Term of Sale. ams AG makes no warranty, express, statutory, implied, or by 

description regarding the information set forth herein. ams AG reserves the right to change 

specifications and prices at any time and without notice. Therefore, prior to designing this product 

into a system, it is necessary to check with ams AG for current information. This product is intended 

for use in commercial applications. Applications requiring extended temperature range, unusual 

environmental requirements, or high reliability applications, such as military, medical life-support or 

life-sustaining equipment are specifically not recommended without additional processing by ams 

AG for each application. This Product is provided by ams “AS IS” and any express or implied 

warranties, including, but not limited to the implied warranties of merchantability and fitness for a 

particular purpose are disclaimed. 

 

ams AG shall not be liable to recipient or any third party for any damages, including but not limited 

to personal injury, property damage, loss of profits, loss of use, interruption of business or indirect, 

special, incidental or consequential damages, of any kind, in connection with or arising out of the 

furnishing, performance or use of the technical data herein. No obligation or liability to recipient or 

any third party shall arise or flow out of ams AG rendering of technical or other services.  

 
 

Contact Information 

Headquarters 

ams AG 
Tobelbader Strasse 30 
8141 Unterpremstaetten 
Austria 
T. +43 (0) 3136 500 0 
For Sales Offices, Distributors and Representatives, please visit: 
http://www.ams.com/contact 
 

 

 




