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i.MX RT10XX: Motor Control Lab 2  
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Pre-requisites:  
Complete Lab 1 

Objectives 
In this lab, you will learn: 

- Tuning and controlling the motor with the motor control application 

Hardware  
- NXP MIMXRT1050-EVK, MIMXRT1060-EVK, or MIMXRT1020-EVK 
- Micro-USB cable 
- Motor 
- 24 V Power Supply 
- FRDM-MC-LVPMSM 
- FRDM 2 EVK Crossover board 
 

Tuning your Motor with Freemaster and MCAT – Motor Control 
Application Tuning Tool 
1. If not already open - browse in a file explorer window to 

C:\NXP\AN12214SW\freemaster. Otherwise skip to 4 to start communication 

 
2. Double click on the file pmsm_ref_sol.pmp 

This opens the Freemaster application and the Motor Control 
Application Tuning Tool.  
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3. Click on the Continue button. 

4. Click on the STOP button   and communication between Freemaster and the 
project running on the EVK will start.  
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You can tell if the tools is connected by looking in the bottom edge of the FreeMaster 
window 

 
5. Click on the Tuning Mode and change from Expert to Basic 

 
6. Click on Motor Identify and review the parameters. 
7. The Linux motor has two poles so please change the pole-pair pp number to 2 

and scroll down and click on Store Data  



 

  P a g e  | 5 PUBLIC 
www.nxp.com 

 
8. Next, click on Measure electrical.  It will automatically measure Rs Ld Lq 

and Ke.  

 
What’s happening.  The tool is executing a series of measurements. 
You might hear the motor buzz as the phase windings are driven 

with voltage and current to obtain the resistance, inductance.  The 
Back-EMF constant is obtained by spinning the motor for a bit, 

slowly.  If you touch the shaft you can feel it turn. 

 
9. For a definition of any of the parameters simply hover over the symbol.  Wait for 

the electrical measure to complete and the click OK. 
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10. Click on Measure mechanical. Wait for the test to complete. 

 
What’s happening.  The tool is executing a series of acceleration and 
deceleration steps to determine the ability of the motor to demand 

speed changes.  

 

 
11. Click OK when the measurement is done.  
12. Click on the Parameters Tab and click Update Target 
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13. Click on the Current Loop Tab and Observe that in Basic mode there are no 

values you can change.   

 
14. Click on the Speed & Pos Tab and Observe the values you can modify.  

Speed Ramp ---- Inc Up default is set to 10000 [rpm/sec] 
Speed Ramp ---- Inc Down default is set to 10000 [rpm/sec] 
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15. Change the speed Ramp up and down to be 500 rpm/sec then click on Update 

Target and Store Data. This modifies the running application RAM variables 
corresponding to these parameters. It does not permanently update the control 
header file until we select the Output File tab and save the enter and 
measured values to the project header file. 

16. If you moved from Basic Tuning Mode to Expert as we will do later in the lab 
several other control parameters will open up allowing them to be changed. 
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17. If you had a position or speed sensor you would need to visit the next tab 

Sensors. Here you would enter the number of pulses per revolution.  

 
18. On the Sensorless tab are controls over the Open Loop Start up 

parameters. 
Start-up ramp 3000 [rpm/sec] 
Start-up current 0.65 [A] 
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19. The point on the speed control ramp that the motor switched from open-loop to 

FOC sensorless control is defined at the Merging speed.  The default is set at 
400 RPM, which is approximately 1/10 of the rated speed.   

20. Change the Start-up ramp to 300 rpm/sec. click on Update Target and 
Store Data. 

 
21. Select the Control Structure Tab.  
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22. This tab allows you to test various control options.  Click on On-Off button and 

the application state changes to RUN. Notice that the Variable Watch window 
shows the values of the select variables in real time.   

 
23. Click on the M1 Speed Required field in the watch window, type in 1000 and hit 

enter. Observe the results.  
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24. In the Project Tree Window Click on Speed Controller under 3. Speed Control 

  
25. The Oscilloscope window will open up and you can do real time analysis of the 

control loop.   

 
 

26. You can toggle between the control page view and the oscilloscope view with 
these tabs identified below and left of the oscilloscope. 
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27. Back in the variable watch window change the M1 Speed Required to 2000, then 
to 1000 then to -1000 then to -2000, observing the scope.  

28. Return the speed to 0. 
29. Repeat the changing of the speed to various values and while holding the motor 

to stabilize it slightly apply pressure on the motor shaft.  Watch the current 
change and react to the load change. 
NOTE: the time it takes to react to the load changes can be under our control if 
we step into Expert mode.    

30. While hold the motor run to rated speed 4000 rpm. Observe the oscilloscope. 

 
31. After a while the oscilloscope with auto range and you will notice that the speed 

varies quite a bit.  
32. Click on control page view at the bottom of the scope window, 
33. Click on the Speed and Position Tab 
34. Change the tuning mode to Expert 
35. Modify the Speed Control Loop Parameters F0 (bandwidth) to 5 and the 

Speed loop attenuation   to 0.8.  
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36. Click on Update Target and then quickly switch to Oscilloscope view.  And 

observe what happen to the control loop response.  

  
37. You can toggle back and forth between the control pages and the oscilloscope.  

Or on a larger display you can click on Menu item View  Show Control Page as 
a bar.  
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38. When you are done tuning click on Store Data. 
39. Switch to the Output File Tab 
40. Click on the button Generate Configuration File 
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41. Switch back to MCUXpresso IDE workspace. 
42. Open the project source file directory.  
43. Double click on the file m1_pmsm_appconfig.h.   

  
44. When it indicates the resource is out of sync that shows the generation of the 

header file has updated the source file.  Press F5 to refresh the file. 

 
45. Notice the Motor Parameters and the control parameters stored in this file. 
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46.  With the project selected in the Project Explorer window, in the 
QuickStart Panel click on build. 

 
  

47. Click on Debug to download the tuned application to the flash on-board.  
 

48. Click on Resume to start the program running.  
 

Congratulations, you have successfully tuned and commissioned 
a PMSM running sensorless speed Field Oriented Control with 

the i.MxRT1050 MCU.  

49. Move back to Freemaster and if not connected, re-connect to the application. 
50. Test you tuned motor control application by setting the desired motor speed and 

observing the results.  
51. Ask the presenter for a load disk and attach it to the shaft. After adding the new 

load re-test over speed.  Does the control loop need retuning? 
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52. Click on Control Structure tab and after turning the application off click on 
Current FOC.  

 
  

53. Type in the Iq_req field the value 0.5 and hit return. Observe the scope as the 
motor spins up.  This is Current Control or Torque control mode.   
Torque is equivalent to Current in FOC motor control. 

 
54. Type in the Iq_req field the value of 0.2 and hit return. Observe the scope. 

 
55. Click on the On/Off swith to turn everything off before you stop.  

 
56. Click on STOP sign to close communication. 
 
For more information please use all the references from the application notes, 
Design Reference manuals, User guides, and the MCU reference manual and Data 
Sheet.  
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