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Typical Requirements



Things to REMEMBER

● There are no:
○ Lossless Systems
○ Ideal Voltage Sources
○ Ideal Conductors



Non Ideal Voltage Source



Non-Ideal Conductor



DC Motor Types

● Brushed DC Motor
● Step Motor
● Servo Motor
● Brushless DC Motor



Brushed DC Motor

Case Study-1 Case Study-2

https://www.aliexpress.com/item/The-new-DC-geared-motor-encoder-Motor-bracket-12V125RPM-powerful-high-torque-DC-motor-Gearbox-motor/32395356487.html?ws_ab_test=searchweb0_0,searchweb201602_2_10152_5000015_10151_10065_10344_10068_10345_10342_10343_10340_10341_5130015_10541_10084_10083_10307_10539_5080015_10312_10059_10313_10314_10534_100031_10604_10603_10103_10605_10594_5060015_10596_10142_10107,searchweb201603_12,ppcSwitch_5&algo_expid=45d4981b-47ac-4f98-8dac-bccdd226bbbc-7&algo_pvid=45d4981b-47ac-4f98-8dac-bccdd226bbbc&rmStoreLevelAB=2
https://www.aliexpress.com/item/DC-gear-motor-AB-hall-encoder-For-Two-wheel-self-balancing-car-15KG-robot-driving-motor/32839601643.html?ws_ab_test=searchweb0_0,searchweb201602_2_10152_5000015_10151_10065_10344_10068_10345_10342_10343_10340_10341_5130015_10541_10084_10083_10307_10539_5080015_10312_10059_10313_10314_10534_100031_10604_10603_10103_10605_10594_5060015_10596_10142_10107,searchweb201603_12,ppcSwitch_5&algo_expid=45d4981b-47ac-4f98-8dac-bccdd226bbbc-1&algo_pvid=45d4981b-47ac-4f98-8dac-bccdd226bbbc&rmStoreLevelAB=2


Brushed DC Motor



Brushed DC Motor

For Wheel Drive: Always use with a 
gearbox and proper mechanical coupling



Step Motor



Servo Motors



Brushless DC Motors



DC Motor Drives: H-Bridge



DC Motor Drives: H-Bridge



DC Motor Drives

● L293D
● L293B
● L298
● L6205
● ...



Filtering/Isolating



Filtering/Isolating



Filtering/Isolating

Mitigation Methods:
● Connect Small Capacitors to motor terminals
● Connect Capacitors to Vcc of critical 

components
● Keep short-twisted motor cables
● Consider to use choke ferrite
● Use separate supplies + Optocouplers
● Use soft motor-start techniques



Optocoupler + Separate Supply

A few common optocopulers: HCP3120,  L1319, PC817...



Optocoupler + Separate Supply

A few common optocopulers: HCP3120,  L1319, PC817...



Soft Start

Jerk Control

Drag Race

https://www.youtube.com/watch?v=MzHvucdUaiA
https://www.youtube.com/watch?v=mfJejgODr3E


Do Your Homework!

● Practical Aspects of Motors for Mobile Robots
● Drivetrain Design
● Motor Selection Guide
● How to Choose a Motor
● Robot Drive System Fundamentals
● Dealing with Motor Noise
● PCB Design for Reduced EMI
● Reducing Motor Noise
● Electrical Noise in Motion Control Circuits
● Reduction of DC motor noise

http://courses.csail.mit.edu/6.141/spring2011/pub/lectures/Lec02-ElectricMotors.pdf
https://www.simbotics.org/files/pdf/drivetraindesign.pdf
https://cdn-learn.adafruit.com/downloads/pdf/adafruit-motor-selection-guide.pdf
https://www.systemseng.cornell.edu/se/intel/team/upload/Motor-Selection-Guide.docx
http://first.wpi.edu/Images/CMS/First/2007CON_Drive_Systems_Copioli.pdf
https://www.pololu.com/docs/0J15/9
http://www.ti.com/lit/an/szza009/szza009.pdf
http://www.robotshop.com/media/files/pdf/motor-noise-reduction.pdf
http://www.galilmc.com/download/application-note/note5438.pdf
https://electronics.stackexchange.com/questions/153628/reduction-of-dc-motor-noise
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