
Sensor less Commutation and Control of Brushless DC Motor (BLDC) using back EMF 

Objective 

 The objective of this LAB is to demonstrate InstaSPINTM which is a sensor less commutation and 

control method for BLDC motors developed by Texas Instruments (TI).  

Introduction 

 The InstaSPIN software is running on F28035 controlCARD which is installed onto the DRV8312 

baseboard. A demo GUI software is provided which runs on a PC and communicates with the 

controlCARD to demonstrate the capabilities InstaSPINTM without the need to program the 

microcontroller. In this lab we will be adjusting some parameters on the GUI and observe their effect. 

PART 1: Spinning the Motor 

1. Launch the program ‘InstaSPIN-BLDC_GUI_DRV83xx_v104.exe’ to open the GUI 

 

Ensure that it says “Connected” in the bottom left corner. Also, the “Fault Status” color should be green. 



2. Ensure the following parameters are set to the corresponding values 

- Control Mode -> Duty Cycle 

- Control Knob Value -> 0.3 

- Flux Threshold -> 0.4 

 

3. Click on the checkbox “Enable Motor” to start spinning the motor. The motor should now be 

spinning and the Motor Speed (RPM) should show a value close to 1800 RPM. 

Question: Change the Control Knob value to higher and lower values. What did you observe? What is 

the effect of setting it to a negative value? 

PART 2: Tuning the Motor Commutation 

 The commutation of the BLDC motor is controlled by the InstaSPINTM software running on the 

microcontroller. This is done without using sensors that measure the rotor’s position. Instead, the back 

electromotive force (back-EMF) is analyzed by the micro-controller to indirectly measure the motor 

speed and position. By measuring the rotor’s position using back-EMF, the micro-controller can switch 

the current through the windings by reversing the direction and enabling continuous rotation.  

 The ‘Flux Threshold’ slider on the GUI is used to control the motor commutation point. In this 

part of the lab we will vary this parameter and observe its effect. 

1. Ensure the following parameters are set to the corresponding values 

- Control Mode -> Duty Cycle 

- Control Knob Value -> 0.1 

- Flux Threshold -> 0.4 

2. Click on “Enable Motor” to start spinning the motor 

3. Enable display of graphs on the GUI by clicking on the “start continuous read” icon .  And 

adjust the “Graph Time Scaler” to be 5. The graphs are the following: 

Top graph: Displays the per-unit (PU) integrated motor flux. 

Second graph: Displays the per-unit (PU) Phase A back-EMF waveform. 

Third graph: Displays the per-unit (PU) Phase A current waveform. 



 

 

4. Increase the ‘Flux Threshold’ to 0.65 and capture the three waveforms to include in your report. 

5. Decrease the ‘Flux Threshold’ to 0.1 and capture the three waveforms to include in your report. 

6. Adjust the “Flux Threshold’ back to 0.4 and capture the three waveforms to include in your 

report. 

Question: Which one of the ‘Flux Threshold’ values indicates a correct timing of commutation? Why? 

PART 3: Closed loop control of Motor speed 

 In the “Duty Cycle” control mode, the motor is controlled in open loop. Therefore, if a load is 

applied to the shaft of the motor the speed will decrease. For better speed control in the presence of a 

load, a closed loop control is needed.  InstaSPINTM has control mode called “Cascade” which regulates 

the motor speed using a Proportional-Integral (PI) controller cascaded with is a motor current command 

that is regulated by a lower level current PI controller. This part of the lab will demonstrate the 

“Cascade” control mode. 

 



1. Ensure the following parameters are set to the corresponding values 

- Control Mode -> Duty Cycle 

- Control Knob Value -> 0.1 

- Flux Threshold -> 0.4 

2. Apply a load to the shaft of the motor using your fingers to resist the rotation and note the 

changes in “GUI Speed RPM” graph.  

3. Disable the motor to stop it from spinning and change the parameters to the following values 

- Control Mode -> Cascade 

- Control Knob Value -> 0.3 

- Flux Threshold -> 0.4 

And In “Settings” tab the parameters for the PI controller can be adjusted  

- Startup Duty Cycle -> 0.1  

- Startup Ramp Time (ms)  -> 25 

- Ramp Start Speed -> 50.00 RPM 

- Rand End Speed -> 100.00 RPM 

- Current Loop (Left on the GUI) -> Kp = 0.1, Kp = 20 

- Velocity Loop (Right on the GUI) -> Kp = 0.5, Ki = 3 

4. Enable the motor and apply load to the shaft and note the changes in “GUI Speed RPM” graph. 

Question: In which of the control modes “Duty Cycle” or “Cascade” was the speed affected more when 

applying the load. Why? 
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