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Brushless motors are everywhere



3

Why Simulink for motor control?

Customers routinely 

report 50% faster 

time to market

▪ Verify control algorithm with desktop 

simulation

▪ Generate compact and fast code from models

▪ Minimize development time using reference 

examples
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Motor Control Blockset simplifies the workflow

▪ Control blocks optimized for code 

generation

▪ Sensor decoders and observers

▪ Motor parameter estimation

▪ Controller autotuning

▪ Reference examples
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Brushless motors require complex algorithms – field-oriented 

control
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Workflow for implementing field-oriented control
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We will use Texas Instruments motor control kit

Teknic 2310P 

surface-mount PMSM

TMS320F28379D 

MCU

DRV8305 3-phase 

inverter
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Sensor calibration

▪ Calibrate ADC offsets
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Sensor calibration

▪ Calibrate ADC offsets

▪ Calibrate position sensor 

offset
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Parameter estimation

▪ Instrumented tests running 

on the target 

▪ Host model to start and 

control parameter estimation
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Bonus: you can use other techniques to parameterize motor 

models

From datasheet From ANSYS Maxwell, 

JMAG, Motor-CAD FEA tools

From dyno data
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Modeling motor and inverter

▪ Use linear lumped-parameter 

motor model

▪ Model inverter as an average-

value inverter or model 

switching with Simscape 

Electrical
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Bonus: you can model at needed level of fidelity
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Control algorithm design

▪ Model field-oriented control 

algorithm

▪ Model sensor decoders or 

sensorless observers

▪ Tune loop gains

▪ Verify in closed-loop 

simulation
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Control algorithm design

▪ Model field-oriented control 

algorithm

▪ Model sensor decoders or 

sensorless observers

▪ Tune loop gains

▪ Verify in closed-loop 

simulation
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Bonus: you can use several techniques to tune loop gains

Empirical Calculation FOC Autotuner Classic Control Theory



18

Control algorithm design

▪ Model field-oriented control 

algorithm

▪ Model sensor decoders or 

sensorless observers

▪ Tune loop gains

▪ Verify in closed-loop 

simulation
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Deployment

▪ Generate code (floating and 

fixed-point)

▪ Use host model to control and 

debug

▪ Validate on hardware
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You can generate code for a custom target

▪ Target any processor with 

ANSI C code 

▪ Use provided example to 

partition the model into 

algorithmic and hardware-

specific parts

▪ Generate algorithmic code 

for integration into 

embedded application

Algorithmic Code 
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You can verify and profile code using Processor-In-the-Loop 

testing
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Workflow for implementing field-oriented control
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Motor Control Blockset & Simscape Electrical
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Simscape Electrical Motor Control Blockset Key Differentiator

• No single precision, no 

fixed point

❖ Fast, compact code

❖ All precisions

• Will you be deploying code to a 

microcontroller?

YES → You need Motor Control Blockset

Simscape Electrical Motor Control Blockset Key Differentiator

❖ Switching (Motor Driver)

❖ All fidelity ranges

❖ Physical networks

• Average value (No switching)

• Linear motor with fixed Ld / Lq

• Signal-based

• Are switching effects important to you?

• Do you need nonlinear motor behavior?

• Is your motor part of a larger system 

(electrical, thermal network)?

YES → You need Simscape Electrical
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Use Model-Based Design for your next motor control project!

▪ Verify control algorithm with desktop 

simulation

▪ Generate compact and fast code from models

▪ Minimize development time using reference 

examples, built-in algorithmic blocks, 

automated parameter estimation, and gain-

tuning
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Takeaways

▪ Motor Control Blockset helps customers adopt production code generation 

for developing embedded motor control software

▪ It also provides an onramp to MBD for motor control engineers new to 

Simulink

▪ Reference applications is a key capability of the product

▪ There is intentional overlap with Simscape Electrical, many customers will 

benefit from using both products together
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Learn More 

▪ Visit  

https://www.mathworks.com/products/motor-

control.html

▪ And

https://www.mathworks.com/solutions/power-

electronics-control.html

▪ Get power electronics control design trial 

package with necessary tools for desktop 

modeling, simulation, control design, and 

production code generation of your next 

motor control project

https://www.mathworks.com/products/motor-control.html
https://www.mathworks.com/solutions/power-electronics-control.html
https://www.mathworks.com/campaigns/products/trials/targeted/mpc.html

