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Introduction 
 
Digital motor control was initially employed to overcome the challenges of drift and 
component aging. Today with the advancement in process technology, this has further 
enabled high speed feedback loop calculations, which in turn have enabled a much more 
efficiency and precise control system as well as enabling a wider range and more accurate 
RPM control. 
 
Digital motor control has applications in: 

- Blowers and compressors 
- HVAC (Heating, Ventilation and Air-Conditioning) systems 
- Industrial Servo drives and robotics 
- Automotive (Electric vehicles, regenerative braking and power steering) 

 
 

FPGA Advantages 
 
Advantages of a complete FPGA implementation is that it enables higher speed feedback 
control as well as a more integrated solution. Due to the programmable nature on the device, 
other system control and interfacing can also be collectively implemented within a single 
FPGA part. This overall increases system reliability and reduces hardware complexity & cost. 
 
Avnet Design Services is offering a complete FPGA based Permanent Magnet Synchronous 
Motor (PMSM) control solution development kit. The purpose is to provide a reference 
solution to aid developers in developing a high-performance, energy efficient motor control 
systems and algorithm. This serves as a proven platform for FPGA based algorithm 
development. 
 
 

Spartan-3 XC3S700A FPGA based PMSM Motor Control 
 
The solution is complete with a reference implementation enabled on the Xilinx Spartan-3 
XC3S700A FPGA. Following is the system block diagram which summarizes the internal 
blocks and motor feedback loop. 
 

 
This reference solution feature set and parameters are: 

- Rotation speed form 2 RPM up to 2400RPM 
- Feedback current loop ADC Sampling at 25kHz 
- PID parameters can be dynamically altered thru an accompanying UART interface. 

Sampling  
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The complete package is made available as an EDK version 12.3 project package. Also 
included in the hardware package is a PMSM motor. 
 

Hardware Board Features 

 
- Xilinx Spartan-3 XC3S700A FPGA 
- Texas Instruments DRV8402 PWM Driver 
- Texas Instruments ADS7861 ADC interface 
- UART interface for control and monitoring 

 
 

 
 

 

Windows XP GUI for Quick Start 
 
A simple Windows XP application is available as an interface to control the various control 
loop parameters and system tuning. 
 


