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microcontrollers
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Challenges in Designing Motor Control System L_/

Complex Control Algorithms — Designers look for
L1 platform they can use to implement a variety of control
schemes depending on the application.

J
2
N) T Performance Optimization — Motors require necessary

Reduced HW performance to handle sensor processing, communication

Complex Control Performance
protocols and even Al at the edge

Algorithms Optimization BOM

Reduced HW BOM - Limited PCB space and power
budgets drive need for reduced BOM

Safety & Reliability — Worker and consumer safety is
paramount with high expectations for reliability and minimal
downtime

Safety & Efficiency Security Efficiency — Decarbonization with smaller carbon footprint
Reliability is driving requirement for highly efficient motors

Security — Industrial I0T necessitates need for secure
manufacturing and secure operation
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Industrial Microcontroller Market Segments Target MCU Market Outlook (in bn €)

Industrial MCU markets see increasing need for higher efficiency

3. Industrial
Communication Motor Control

— Evolving communication FY24 1.7
7%
_standards and user
interfaces FY29 2.3

Power Conversion

2. Power
1~ Conversion

(EF 1. Motor Control

— Higher system efficiency
(performance, power,
integration, ML)

— Higher efficiency and
performance enabled by

WBG (SiC/GaN)

— Optimized MCU
products needed for
WBG solutions

' Fy24 0.8
PSOC™ Control C3 Focus
CAGRy4.5
FY29 13

Key trends and drivers across all Industrial MCU segments

— Growth driven by
Robotics and Home
Appliance applications

@ Common Software & Tool environments (incl. more AI/ML) SAM by Segment
2 . Bl Home Appliance I Smart Home
€eF Strong and exhaustive Ecosystems ,
B industrial Other*
Functional Safety and Advanced Security Source: Imiinson Maket vodel g0mt. oo Segments
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Ecosystem & Software




Developers benefit from a unified and secured Software and Tools (iﬁ—firneon
environment that maximizes ease-of-use

PSOC™ Control / XMC™

(M Customer Benefits
_ L
Scalable Industrial MCU ? — Increased performance
family for motor and - Higher system efficienc
power systems. . Real-time Sygtem Advanged g y y
control efficiency security — Reduced system cost

S _of-
% Ease-of-use for developers

: e ModusToolbox™
.. with a unified and Tools, Application development resources, Middleware, BSPs, — Ease-of-use
secured Software and code examples and documentation resources, Motor and Power Suite )
— Reduced time to market

Tools environment

Advanced device security & tools — Increased security
Root of Trust, crypto, IP protection, isolation, HW countermeasures, secure updates

HW/SW development platform

Full suite of motor and power evaluation kits
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ModusToolbox™ Motor Suite, enabling customer development &—/

ModusToolbox™ Motor Suite
— Integrated into ModusToolbox

— Automatic kit identification
= Kit ID, Chip ID, Configuration ID
= Firmware & Parameter versions

Configurator View
= Hierarchical sub-systems and parameter structures
= Block diagrams (system and parameter)
= Parameters (Write to NVM and RAM; Auto-
calibration; Export to .csv)

— Test Bench View
= Control panel
= Command panel
= Faults panel
= Protection panel
= Gate driver panel

— Tools
= Motor profile
= High sample rate oscilloscope

— Not limited by comms b/w S e —
— No max limit (40khz sampling rate) Jrosse & R eE—
. ) I = ¥ » X
GUI Builder s

— MOSFET Tuning
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Motor control development is a complex task. ModusToolbox™ (iﬁ—firneon
Motor Suite simplifies development and accelerates innovation

New Project

QQ

IMD700A 3 Shunts GEDLH 1 Series 6EDL7141 3 Shunts
XMC1400 MC1400 XMC1400

One Graphical Interface to detect and operate
multiple evaluation boards and control schemes

Easy visual evaluation and in-depth analysis
with embedded digital Oscilloscope

Motor profiler for simplified motor tuning

ModusToolbox™
Mot Suit Interactive system diagrams and customizable GUI
otor suite for efficient analysis and debugging

ModusToolbox™ Motor Suite empowers developers to create innovative motor control solutions by providing a
comprehensive, integrated development environment, advanced algorithms, and optimized semiconductor products
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PSOC™ Control C3

PSOC™ Control C3 — Ecosystem for Motor Control Applications

PSOC™ Control C3 Software PSOC™ Control C3 Tools

Embedded Development

£ l:::l% *::_&a
o
Motor Control Library

Complex/ Device

Abstraction Layer Driver ﬂl S e O
n —
MCUI Host I A N -2
Portfolio of modular, interoperable SW building PC Tools Boards/ HW
blocks for evaluation and productive use
— Tool support for Motor Control Evaluation — Evaluation boards

applications such as MHA, Fans, drives etc, — Device intitialization/ configuration — Debuggers
- DEVice Drivel’ (PDL/HaI L|te) pPSOC™ ContrOI C3 — Sta“c and run_time parametrization
— Motor Control library incl. Basic and advanced —  Signal monitoring/ Tracing

algorithms — Oscilloscope

— User documentation and App Notes
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Infineon‘s microcontroller portfolio &
Focus on PSOC™ Control C3



PSOC™ Control C3 is the newest Industrial MCU In
Infineon’s extensive microcontroller portfolio for motor control

Auto / Functional Safety

infineon

MOTIX™
™
Cortex-MO and M3, ASIL-B AURIX™ TC4x
Up to 256KB Flash ) .
Motor Control SoC BE :g gz’\'ﬂrgcglr;sﬁsm D
PPU, SRM, Lockstep, PCle
PSOC™ Multitouch Auto PSOC™ TRAVEO™ T2G AURIX™ TC3x
Touch controller SoC ASIL-B Dual Cortex-M4/M7 and MO+ )
Touchscreen, Slider, Touchpad Up to 384KB Flash ASIL-B, Up to 16MB Flash BE :g %JECEES?SIL_D
Wet-finger trackin CAPSENSE HSM, GPU (Clust
9 9 » GPU (Clusten) HSM, ETH, Lockstep, CAN FD
o B ™
PSOC™ Fingerprint Auto PSOC™ HV XMC7000 AURIX™ TC2x
"1 Touch controller soc | asiL-c T Builo%%%?\jl(l—-:\;?aﬁgdm’\:gFlash Up to 3x Tricore ASIL-D
Capacitive fingerprint solution Up to 384KB Flash Ml:)tor and power control Up to 8MB Flash PSOC™ Edge E86
Support multi-surface solution Up to 42 V tolerant MCU P PSOC™ Control C3 HSM, ETH, Lockstep, CAN FD
Performance 400MHz M55/U55 and M33
N Up to 9.5MB SRAM, 4MB NVM
In development, sampling in Cgmoera GPU Audi’o Analog
XMC1000 XMC4000 2025
CORDIC Math co-processor iap i) ey Gl PSOC™ Control C3 Main PSOC™ Edge E84
CCuU8 timer EtherCAT support Up to 180MHz M33 400MHz M55/U55 and M33
12Msps ADCs Up to 6.5MB SRAM, 05MB NVM
: CORDIC Math co-processor GPU, Audio, Analog
Consumer / Industrial PSOC™ 4 PSOC™ 6
_ _ — ™
v Up to 48MHz and 384KB Flash Dual Cortex-M4 and Mo+ PSOC™ Control C3 Entry PSOC™ Edge E83
Industry leading CAPSENSE ™ Up to 150MHz and 2MB Flash Up to 100MHz M33 400MHz M55/US5 and M33
Mixed-signal functionality Ultra-low-power with security 6Msps ADCs Up to 5.5MB SRAM, 05MB NVM
CORDIC Math co-processor Audio, Analog
FM4 PSOC™ Edge E81
Up to 40MHz and 128KB Flash Up to 200MHz and 2MB Flash 400MHz M55 and M33
Entry level USB High-performance motor control Up to 5.5MB SRAM, 05MB NVM
Audio, Analog
v
. 32-bit Arm®
32-bit Arm® Cortex®-M0/MO+
Cortex®-M4/M33/M7
2025-01-20 public

32-bit Arm®

32-bit TriCore™ Cortex®-M55/M85, U55,
M33 with ML accelerators
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PSOC™ Control C3 — Infineon’s new Arm® Cortex®-M33 based MCU (iﬁ—firneon
family with real-time control and differentiating control peripherals

PSOC™ Control C3 Home appliance
— Arm® Cortex®-M33 based micro- m E

controllers with up to 180 MHz Smart homes

Real-time control for motor and
°
power conversion solutions ' l ‘_Q_’

Scalable and compatible portfolio

in features, packages, pinouts,
memory and performance

@ Infineon

PSOC™ Control

Server & Telecom

Differentiating control peripherals, Industrial automation
ready for Wide-bandgap solutions

PSA L2/ EPC2 security

Class B/ SIL 2 compliant
Safety libraries
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PSOC™ Control C3 — Enabling developers to create high-performance, (iﬁffneon
highly efficient and secured motor control and power systems with ease

&

K

r\
Q

2025-01-20

Real-time
control

System
efficiency

Ease-of-use
for developers

Advanced
security

public

Customer and System Benefits

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

WBG-ready with fast, precise analog processing and digital control
to improve control loop accuracy and system efficiency

— Power Conversion systems in Power Supply Units (PSUS)
— FOC for motor systems

Low standby power for battery powered applications

Quick time-to-market with ModusToolbox™ as unified and
comprehensive software and ecosystem platform for developers

Enable secure on-site and cloud-based systems with secure Over-
the-air (OTA) updates, software IP protection, and secure key storage

Copyright © Infineon Technologies AG 2025. All rights reserved.

Features

Fast analog and digital peripherals, e.g. 12 MSPS
ADC with 16 parallel S&H channels, 240MHz timers

HW Accelerators (DSP, FPU, CORDIC) for boosted
task execution

Trigger Matrix with direct interconnects between
ADC, timer, ACOMP for minimal control latency

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

Turnkey solution for complete development flow

Motor and Power Suite with multi-functional GUI as
well as dedicated tools, advanced libraries, etc.

PSA L2 certified with crypto accelerator,
TrustZone, key management, secure storage for
various security options
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PSOC™ Control C3 Application
Lawn Mower

Why to choose PSOC™ Control C3?

— High processing power to ensures seamless software
operations and multitasking performances

— Large Peripheral and Pin-count to support simultaneous
multi-motor control and replace individual controllers

— Cost and size saving thanks to high integration

Key Features
— Powerful MCU core with FPU and Cordic Accelerator
— High Speed ADC with Sample and Hold registers
— High Precision TCPWM Motor Control timers
— High Performance Direct Peripheral and Memory Connections
— Robust Security and Safety features
— Low-power standby

Target Applications
— Cordless Concrete Saw
— Battery-powered Chainsaw
— Cordless Blower/Trimmer
— Self-propelled Lawn-mower

2025-01-20 public
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Functional Block Diagram — Self-propelled Lawn-mower

Battery Terminal

N
(( Gate
. Driver
Wireless

Connectivity

3ph Inverter

Cutting
Blade

=0

Headlight LED

PSOC™ Control C3 Pilemsek

Buttons Microcontroller

3ph Inverter Propulsion

Wheels

Status LED
o |
Driver
Wheel Speed Analog .
Controller

Position
Sensor

On/Off Knob

Anal
Temp Sensor AL
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PSOC™ Control C3 Application (iﬁ—firneon
Heat pump type dryer with HPFC, Drum motor & Compressor controls

Why to choose PSOC™ Control C3? Functional Block Diagram — Dryer

— High performance and easy to control two motors control &
High switch frequency PFC (40-60KHz) of Dryer ( Drum motor
and Heat pump compressor)

— Providing a compact BOM with its unique motor control
peripherals: 1% IMO, CORDIC Accelerator, DSP/FPU, rich
TCPWM, 12 MSPS ADC

,,,,,,

Key Featu reS u’i.,u - ‘.‘ Heat Pump

Compressor

— CORDIC HW accelerator
— Internal oscillator +/- 1% full range (reduced external OSC)

— Upto 16 x 16-bit, 4 x 32-bit TCPWM PSOC™

Control C3
Main Control MCU l:l

— Upto 12 MSPS Idle Sampling ADC, 16 synchronous S&H, in-
built PGA

Target Applications o+

— Heat pump type clothes Dryer with HPFC& two motors control
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