
1

Selecting the right 
Motor

Canberk SEZER
Digital Motor Control Field Application 

Engineer

EBV Elektronik



2

• Why Motor Selection Matters

• Motor Selection Criteria

• Motor Classification

• Overview of Motor Types

• Application-Based Motor 
Matching

• Motor Control Algorithms

Agenda



3

Why Motor Selection Matters

➢Impacts performance and efficiency

➢Determines control complexity

➢Directly affects system cost and reliability
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Key Criteria in Motor Selection

➢Application type (continuous vs. intermittent)

➢Torque and speed requirements

➢Positioning accuracy needs

➢Power source (battery vs. mains)

➢Cost vs. performance trade-off

➢Control system complexity
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Motor Classification

Electric Motors

AC

Synchronous

Reluctance

PMSM

Wound Rotor

Asynchronous

Induction

Single

Phase
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phase

Special 

Purpose

Stepper

Universal
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Linear

DC
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Excited

Self-

Excited

BLDC
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Induction Motors

There are two types of rotors.

➢ Squirrel-Cage

➢ Slip-Ring
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PMSM

There are two types of rotors.

➢ Surface Mounted Magnets

➢ Interior Magnets
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Brushed DC Motors

Strengths And Weaknesses

➢ The DC machine is very easily controllable i.e. low 

expenditure of power electronics and minimal need of 

microcontroller power.

➢ A weakness of this machine type is its increased 

maintenance demand and reduced lifetime due to the 

mechanical commutator i.e. the graphite brushes have to

be replaced. 

➢ The mechanical commutation can furthermore cause 

electromagnetic interference due to sparking.

➢ Because DC motors have mechanical brushes, they are 

used in environments with rather clean air, as not to cause 

cogging which increases the risk of brush / commutation 

failure.
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BLDC Motors

Benefits

➢ High Efficiency

➢ Longer Lifespan

➢ Low Maintenance

➢ High Reliability

➢ Compact Design

➢ High Power Density

➢ High Speed

➢ Improved Safety
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Application-Based Motor Matching

Application Motor Type Advantage

E-Scooter, Drone BLDC High efficiency, lightweight, good 

speed control

Washing Machine, EV PMSM High torque, quiet operation, 

suitable for FOC

Industrial Pump Induction Motor Rugged, cost-effective, simple for 

constant load

Toy, Simple Mechanism Brushed DC Motor Low cost, easy to drive, minimal 

electronics
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Motor Control Algorithms
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What's Next?

➢ How do we control these motors efficiently?

➢ How do MCUs support complex control techniques?
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Canberk SEZER
Digital Motor Control Field Application 

Engineer

EBV Elektronik

Why choosing the PSoC 
C3M for Multi-BLDC-motor 
control
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• PSOC Control C3 Overview

• PSOC C3M5 Block Diagram

• Analog Subsystem

• Timer Structure

• Benefits of PSOC Control C3 
for Motor Control
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PSOC Control C3  is the Brain for Industrial 

Applications

Sense Actuate

Light Electric 

Vehicles
Power Tools

Home 

Appliances

Server/Telekom 

Power Supplies

EV Charger

GaN

Solar

LED Lighting

Industrial 

Automation

Robotics

SiC

Aircons

MEGATREND

Decarbonization

MEGATREND

Digitalization
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PSOC Control C3 in Three Flavors:

Entry, Main & Performance

Motor Control

Motor Control & 

Power Conversion

Power 

Conversion

Entry Line
PSOC Control 

C3 M3/P2

Main Line
PSOC Control 

C3 M5/P5

Performance 

Line

Garden Tools

HVACs

Servo Drives

Telecom PSUs

EV Charging

UPSs

Residential HVACs

Commercial HVACs

Server PSUs

Workstation PSUs

Home Appliances

Power tools

Solar

Home Appliances

General Purpose Drives

LEVs

Robots

Cobots

LED Lighting

Industrial MCU 

Segment
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Infineon's Newest MCU for Motor Control 

PSOC Control C3M5

Packages

Features

Processing & Memory

‒ Arm® Cortex® -M33 running up to 180 MHz

‒ DSP and Floating-point unit

‒ 10-clock-cycles CORDIC Accelerator 

‒ Memory: 128 KB – 256 KB Flash with 64 KB 

SRAM

‒ 128-bit RWW Flash @ 20 MHz 

‒ 16 kB Instruction Cache

Analog

‒ Idle sampling ADC: 12 MSPS, 16-ch input with 

synchronous sample and hold

‒ Low jitter and high performance, obsoleting 

external buffer caps

‒ 16-bit oversampling, in-built gain 

‒ Comparators: < 10ns in-built 10-bit DAC and 

slope generator

Communication

‒ 6x Serial Communication interfaces

‒ 2 channels of CAN-FD

Block diagram

I/OSecurity

System

Communication

Up to 55 GPIO, 

16 analog
Crypto accelerator

SWD/JTAG/Trace/

Boundary scan

6x SCB (UART, 

SPI, I2C), 1x deep 

sleep, PMBus

10x Smart I/OsTRNG

Temp. sensor

2-ch; CAN-FD up 

to 8 Mbps

ARM®

Cortex® -M33

DSP/FPU

TrustZone

180 MHz

PLL/FLL
2x Independent 

WDT

128-256 kB 

RWW flash, ECC

64 kB

Boot ROM

2x 16-ch

DMA

64 kB SRAM, 

ECC, deep sleep 

retention

16 kB

I-Cache

MPU, 

Secured/non 

secured

4-ch

IPC

eFuse

1024 bits OTP

48 MHz, 8 MHz

32.768 kHz

External crystal 

oscillator I/F

SAU

Real-time control & peripherals

TCPWM timer

12-bit 12-MSPS 

SAR ADC

Up to 16-ch

TriggerMux

5x Comparator 

w/ 10-bit DAC

(2x deep sleep)

CORDIC 

accelerator

4-ch 32-bit

Encoder/Hall I/F

16-ch 16-bit

4-ch HRPWM QFN-48 

(6x6mm, 0.4mm)

QFN-64 

(8x8mm, 0.4mm)

QFP-48 

(7x7mm, 0.5mm)

QFP-64 

(10x10mm, 0.5mm)

QFP-80 

(12x12mm, 0.5mm)

Peripherals

− Timer/Counter/PWM (TCPWM):

− Complementary output, multi-ch

control, shadow update, glitch filter, 

dithering

− < 80 ps high-resolution PWM 

(HRPWM) for period, duty & dead time

− TriggerMux: < 1ns latency programmable 

peripheral interconnects

Security & Safety

− PSA L2 certified

− Device level Root of Trust 

− AES-128, RSA and ECC crypto 

acceleration

− ECC protected Flash & RAM

− Class B & SIL 2 compliant

Operating range & Power Modes

− 1.71 – 3.3 V

− Low power modes – deep sleep (<10 uA), 

sleep, hibernate (<1 uA)

− -40 – 105 °C Ta
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High performance, highly versatile/scalable Analog 

Subsystem

ADC Architecture

DIGITAL

DIGITALANALOG

INPUTs

P
O

R
T 

A
N

A
LO

G
_ 

A
[7

:0
]

P
O

R
T 

A
N

A
LO

G
_ 

B
[7

:0
]

AROUTE

M
U

X0
M

U
X1

M
U

X2
M

U
X3

Die Temp

B[4]

B[5]

B[6]

B[7]

GPIO

Internal

SAR ADC

SH0

SH1

SH2

SH15

SH12

SH11

SH3

CSG

B[7]
B[6]
B[5]
B[4]
B[3]
B[2]
B[1]
B[0]

A[7]
A[6]
A[5]
A[4]
A[3]
A[2]
A[1]
A[0]

G

G

G

G

G

G

G
tr

tr

tr

tr

tr

tr

tr

tr

pr
io

pr
io

pr
io

pr
io

pr
io

pr
io

pr
io

Comp

-

+

M
U

X

BP[x]
AP[x]

12b RESULT 
POST-

PROCESS

DAC 
CONTROL
DAC LUT

POST 
PROCESS

AUTONOMOUS 
CONTROL

INFRA

G ϵ [1, 3, 6, 12]

M
U

X

M
U

X

DAC
BN[x]
AN[x]

trg trgen

TRIGGER MUX

trg_1to1trg_group

TR
IG

G
ER

 M
U

X

trg_out

trg_out

interrupt

interrupt

P8[0]
P8[1]

GPIO

 P. DIG.

‒ Scalable 5 – 12 MSPS 12-bit SAR core with Idle sampling

‒ Synchronous sampling for all S/H possible

‒ Independent trigger source selection for each S/H

‒ 1,3 6,12 Gain / Offset calibration for each S/H in HW

‒ Oversampling (16-bit) / Average filter with decimation in HW up to 

16 samples

‒ Limit checking / Range checking w/ two threshold levels on each 

result

‒ Autonomously program sequencing of different channels

‒ Comparator and Slope Generator (CSG) including internal DAC and 

High-Speed Comparators with <10 ns latency

‒ Intrinsic 25% speed and jitter advantage

‒ Monitor multiple current, voltage, temp and speed sensors

‒ Enables BOM saving, obsoleting external buffer capacitors

‒ Offload MCU core with autonomous operation and streaming

‒ HW control without CPU or external intervention

‒ Offload ADC result monitoring with boundary values

‒ Make first-level decisions using post-processor

‒ Cycle-by-cycle current control 

Benefits

Key features and parameters
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HPPASS: Innovative idle sampling concept holds 

intrinsic advantages in performance, allows BOM saving
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Use Case 3: TCPWM

3 Phase Motor Control 
Key Feature TCPWM - 3 Phase PMSM Motor Control

‒ Three Phase motor control :

✓ By using 3 TCPWM counters ,a three phase motor 

can be controlled using centre aligned or edge 

aligned PWM signals with dead time.

✓ TCPWM (16 bit) #0: Generates the motor control 

period

✓ TCPWM (16 bit for motor) #0/1/2: Generates the 

motor control signals PWM

✓ TCPWM (16 bit) #3: Generates delay for ADC 

triggering 

− Three TCPWMs can be activated simultaneously using 

overflow of TCPWM or SW command of trigger multiplexer

− MOTIF is used to interface HALL and Encoder sensor to 

decode position and speed of motor

− Parallel sampling of 3 motor currents are possible with 

advance and fast SAR ADC

− Build-in Comparator with internal DAC can trigger a KILL 

signal to TCPWM to switch off PWM to safe state
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High Resolution PWM

Resolutions in bits achieved with and without HRPWM by different conditions: switching frequency of PWM and 

Duty cycle of PWM

Switching 

frequency
Duty cycle

Resolution 

w/o HRPWM 120 MHz

Resolution 

w/o HRPWM 240 MHz

Resolution 

w/ HRPWM-PSOC  

C31

200 KHz

50% 8.2 bit 9.2 bit 15.2 bit

20% 6.9 bit 7.9 bit 13.9 bit

10% 5.9 bit 6.9 bit 12.9 bit

500 KHz

50% 6.9 bit 7.9 bit 13.9 bit

20% 5.6 bit 6.6 bit 12.5 bit

10% 4.6 bit 5.6 bit 11.5 bit

1.5 MHz

50% 5.3 bit 6.3 bit 12.3 bit

20% 4.0 bit 5.0 bit 11.0 bit

10% 3.0 bit 4.0 bit 10.0 bit

1 PSOC Control C3 HRPWM resolution for calculation is used as 65ps 



23Copyright © Infineon Technologies AG 2025. All rights reserved.

Challenges 

Addressed Customer and System Benefits Features

Real-time 

control

Enable high-performance systems to respond to real-

time events with minimal delay and low utilization

‒ Systems combining dual-motor control and high-

frequency multi-phase PFC

‒ Very high RPM motor control systems with full dynamic 

control range

‒ Fast analog and digital peripherals, e.g.

12 MSPS ADC with 16 parallel S&H 

channels, 240 MHz timers

‒ HW Accelerators (DSP, FPU, CORDIC) for 

boosted task execution

‒ Trigger Matrix with direct interconnects 

between ADC, timer, ACOMP for minimal 

control latency

System 

efficiency

WBG-ready with fast, precise analog processing and 

digital control to improve control loop accuracy and 

system efficiency

‒ FOC for motor systems

Low standby power for battery powered applications

‒ High sample rate, autonomous analog with 

full control flexibility and digital IPs

‒ Versatile timers with 80ps high-resolution 

option for finest control

‒ Flexible topology coverage for increased 

efficiency

Safety & 

Advanced 

security

Enable secured on-site and cloud-based systems with 

secured Over-the-air (OTA) updates, software IP 

protection, and secured key storage

Implement functionally safe solutions

‒ PSA L2 certified with crypto accelerator, 

TrustZone®, key management, secured 

storage for various security options

‒ Class B / SIL 2 compliant Safety libraries

Benefits of PSOC Control C3 for Motor Control
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