
TI Designs 00143 Automotive 60W Brushless DC Motor Drive  

ck  1 

Abstract 

This design implements a complete control and drive solution for 3-phase brushless DC motors up to 

about 90 Watts in power rating.  The design includes analog circuits, digital processor, and software to 

spin BLDC motors without the need for position feedback from Hall effect sensors or quadrature 

encoder.    

Equipment needed: 

SAT0042 E4 Motor Drive board 

3-phase Brushless DC (BLDC) motor 

InstaSPIN-FOC software – InstaSPIN FOC Example GUI 

Code Composer Studio V5.4 

DC Power Supply 

Coupling, cable, PC 

 

Operational set-up 

 Power Connections 

The board is capable of operation up to 7.5A Amps at 12V.  Connect a suitable DC power supply to 

connector J1.  When 12V power is applied, the green LED should illuminate on the board. 

Motor to EVM board connections 

Connect the 3 motor phases to connector J3.  Note that the motor will operate with any assignment of 

the three motor phases to the three drive outputs on the board.  There are 3 equivalent arrangements 

(A-B-C, B-C-A, C-A-B) which will cause clockwise motion, and 3 equivalent arrangements (C-B-A, B-A-C, 

A-C-B) which will cause counterclockwise motion.  Either arrangement is valid as long as the user is 

satisfied with the polarity convention.  If the user wishes to reverse the rotation for a given command, 

any two phases can be swapped. 

 Code Composer Studio 

Code Composer Studio (CCS) is executed from the Start Programs menu, or from the desktop icon.  

Following the procedure indicated in the MotorWare labs, import the example project lab02b.   

Configure the target to TMS320F28027.  Build the project, and start a Debug session.   
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User Interface for Motor Variables to control BLDC 

First set the Flag_enableSys value to 1. 

Set the Flag_Run_Identify value to 1.  The system will begin to excite the motor to determine the 

characteristics.  This process will take a few minutes.  When it is complete, the Flag_MotorIdentified will 

change from 0 to 1, and the Flag_Run_Identify will reset to a 0 value,  and the motor will be idle. 

At this point you can again set the Flag_Run_Identify to 1 to enable the motor drive, and change the 

SpeedRef_krpm value as desired to control the motor speed. 
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Figure 1  Motor phase voltages (A,B,C) during operation 

Figure 1 shows the motor voltages as oscilloscope traces as the motor rotates.  Channel 1 is measuring 

output A, channel 2 is measuring output B, and channel 3 is measuring output C.  Note that the traces do 

not show the details of the pulse-width modulated (PWM) outputs, but the general characteristics of the 

waveforms can be seen. 
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