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Agenda

Á Why use Hardware and Software for motor 

control?

Á Why use Model-Based Design for motor control?

Á How to use Model-Based Design for motor 

control?
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Key trend: Increasing demands from motor drives

Á Increased performance targets 

require advanced algorithms

Á Advanced algorithms require faster 

computing performance.

ïField-Oriented Control

ïSensorless motor control

ïVibration detection and suppression

ïMulti-axis control
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Where are algorithms being run to gain performance?

Á Multi-core microprocessors

Á Multi-processor systems

Á FPGAs

Á ASICs

Á System-on-Chip devices (SoCs)

Á GPUs*

Á Hardware and Software algorithms must be designed together

*particularly for vision applications
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Punch Powertrain develops complex SoC-based motor 

control

Á Powertrains for hybrid and electric vehicles

Á Need to increase power density and efficiency at 

a reduced cost

ï Integrate motor and power electronics in the transmission

Á New switched reluctance motor

ï Fast: 2x the speed of their previous motor

Á Target to a Xilinx® Zynq® SoC 7045 device

ïComplex: 4 different control strategies

Á Needed to get to market quickly

Á No experience designing FPGAs!

V Designed integrated E-drive: Motor, power electronics 

and software

V 4 different control strategies implemented

VDone in 1.5 years with 2FTEôs

V Models reusable for production

V Smooth integration and validation due to development 

process ïthorough validation before electronics are 

produced and put in the testbench

Link to video

https://www.mathworks.com/company/user_stories/university-college-london-improves-computational-literacy-with-online-and-onsite-matlab-training.html
https://www.mathworks.com/videos/faster-and-more-accurate-control-of-switched-reluctance-electric-motors-using-zynq-soc-highlights-121425.html
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Whatôs Inside an FPGA SoC?


