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IPCElI Homepage Infineon
https://www.infineon.com/cms/austria/en/IPCEIl-on-ME
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Infineon Technologies Austria - Part of IPCEI Microelectronics

Infineon’s power semiconductors are deployed in key markets such as automotive, energy, digital and industrial equipment. These power
electronics solutions also drive innovation in environmental sustainability, energy-efficiency and reduction of CO, emissions.

T
Infineon’s IPCEI spillover activities include the following areas: o - 3 I P E |
Ll ( :

* STEM education and talent

Infineon Austria will actively involve educational institutions and STEM talent, from pupils to PhDs. on Microelectronics
e Event Date Time . .
Quick design of a flyback converter 28.11.2023 14:00 - 15:00 > More information
Microcontroller Co-Simulation 18.10.2023 10:00 - 11:00 > More information
New time! Application driven development Part I:  13.12.2023 14:00 - 15:00 > More information
o ) ) USB-PowerDelivery
Digital Power Supply Simulation 18.10.2023 11:00 - 12:00 > More information
New time! Application driven development Part 13.12.2023 15:00- 16:00 > More information
II: Embedded Coding
Online LCC development tool 28.11.2023 13:00 - 14:00 > More information

Application driven development Part 13.12.2023 16:00- 17:00 > More information
1I: Cloud Co-Simulation
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Driving decarbonization and digitalization. Together.

2025-04-14

public

Semiconductors are crucial to solve the
energy challenges of our time and shape the
digital transformation.

This is why Infineon is committed to actively
driving decarbonization and digitalization.

As a global semiconductor leader in power
systems and IoT, we enable game-changing
solutions for green and efficient energy,
clean and safe mobility, as well as smart
and secure loT.

We make life easier, safer, and greener.

Together with our customers and partners.
For a better tomorrow.
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Infineon is a global leader in power systems and loT

Global leader

in automotive, power management,
energy efficient technologies and l1oT

~58,060

employees?

Market position

Automotive Power Microcontroller
TechlInsights, Omdia, Omdia,
April 2024 October 2024 March 2025
1 As of 30 September 2024

2025-04-14 public Copyright © Infineon Technologies AG 2025. All rights reserved. 6



infineon
Infineon at a glance (nfineon

Growth areas FY24 revenue by segment?
——— T—
M Automotive (ATV) @
B Green Industrial Power (GIP)
M Power & Sensor Systems (PSS)
B Connected Secure Systems (CSS)

Energy Mobility loT

green and efficient clean and safe smart and secure

Financials Employees?

[EUR m] 16309 58,060 EMEA
employees worldwide 25,000
71
R&D and

Americas
- f ing locations? 860 Asia Pacific
manutacturing locations I Tl
2072 - . 305 28,200

FY18 FY19 FY20 FY21 FY22 FY23 FY24
B Revenue [ Segmentresult == Segment result margin 1 2024 Fiscal year (as of 30 September 2024) | 2 As of 30 September 2024

For further information: Infineon Annual Report.

2025-04-14 public Copyright © Infineon Technologies AG 2025. All rights reserved. 7
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Infineon at the core of IoT — Driving digitalization by serving
strongly growing multi-application markets

Battery- Coin
y cell-powered
powered .
. devices
Power devices
supplies 1)
-I
Industrial @ oo at the corg of
loT Qe o) )
A\ Information and data
about the real world
Drives E[HEJ
N
—
°
Smart /,’:\ Real-world \ Software/- Connectivity
Home applications J Ecosystem
{6l
Smart Value addition and
City optimized use of resources
P
Consumer - __
o 5 &
Smartphones

Health Automotive
care products

2025-04-14 public Copyright © Infineon Technologies AG 2025. All rights reserved.
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Digital
world

Sense: sensors | Compute and connect: microcontrollers, memories,
Wi-Fi, Bluetooth, BLE, USB | Actuate: Power semiconductors
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Power Converter Optimization Challenge

Gfireon

Design Space Exploration Trade-off Finding

[kgre f"kw]
[kge, /KW]
[kgy /kW]
[cmig; /kW]

\4
Weight

Environmental Impact...

State-of-the-Art

/ Volume

Losses

/

Failure Rate

m Performance Indices

Power Density [kW/dm"]
Power per Unit Weight [kW/kg]
Relative Costs [kW/$]

Relative Losses [%;l

Failure Rate [h]

Future

Efficiency

fr=50 kHz

Converter p =3 kW/dm3

Complexity Switching

Initial Costs Frequency

Life Cycle Costs

fr=72kHz
p = 4.6 kW/dm3

Reliability

7 Redundancy

/ Size
fr=250 kHz
p =10 kW/dm?

Operat. Temp.

Level of
Integration

Derating,
Redundancy

fp= 1 MHz
p =141 KW/dm3

— [Burkart Kolarl] Ralph M. Burkart & Johann W. Kolar: Tutorial Advanced Modeling and Multi-Objective

Optimization / Evaluation of SiC Converter Systems, ETH Zurich, Power Electronic Systems Laboratory



https://www.ethz.ch/content/dam/ethz/special-interest/itet/power-electronic-systems-lab/images/Publications/Tutorials/wipda-2015-tutorial-final-as-uploaded-final-061115-smaller.pdf

Simulation Platforms: proven way to design-win

Infineon Developer Center

2025-04-14
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Selection Tools
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Does the sensor
switch at the right
position?

Magnetic
design

Signal
Path
= ——

Power
Path

Power
Management

» Is my design stable?
» Does my software run w/o errors?

Electrical design

Software design
(Controller)

Path
-—— =l e —— [ 2

S &
Sense Compute Actuate Connect

Data

> What is the overall efficiency?
» Does my design not overheat?

Thermal design

(infineon

v easy
f
Digital ( saie
world ,/green
v’ connected

» Is my solution safe?
» Is my solution secure?

Software Design
(Protocols,
Safety/Security)

Sensor Tools

(3D, Angle & Hall
sensors)

Infineon Designer (MOSFET, IGBT, Gate
Driver IC, Voltage Regulator, Audio Class D,

MCU)
TINA

IPOSIM (IGBT, Bipolar, SiC)
Motor Simulator (IGBT, IPM)
OPTIREG™ (PMIC)
PowerEsim (SMPS)

arm KEiL

©IAR
SYSTEMS

TASKING

f Uspice’
OrCAD  jsmerx £y
TINA Spice, PSplce SIMetrix, [LTspicel]

MATLAB
IMULINK

plegs

ModusToolbox™
AURIX™ Development Studio

1Discrete switches & diodes only
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https://www.infineon.com/solutionfinder
https://www.infineon.com/iposim
https://www.infineon.com/cms/en/tools/landing/igbt.html
https://www.infineon.com/cms/en/tools/landing/optiregsim.html
https://www.infineon.com/cms/en/design-support/tools/simulation-modeling/poweresim-switch-mode-power-supply-simulation-tool/
https://www.infineon.com/ifxdesigner
https://softwaretools.infineon.com/
https://www.infineon.com/sensorsim
https://www.infineon.com/modustoolbox
https://www.infineon.com/cms/en/product/promopages/aurix-development-studio/
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Infineon Designer - Online SPICE Engine Infineon
https://www.infineon.com/cms/en/about-infineon/press/market-news/2016/INFXX201610-008.htm|

v - C
& Orline prototyping . X &= IPCEl on ME - Infineor X | e Infineon Designer (Or X | E| IPCEI Achievements~ X | E| Project Structure —IPC X | § NewTsb X | e Market News - Infinec X | +

Launched at Electronica 2016

&« C {} & infineon.com/cms/en/about-infineon/press/market-news/2016/INFXX201610-008.html S & w 0O

Online, no installation, no license fee,

Inflneon All | search Q Newsletter Contact WheretoBuy English~ & mylnfineon » & Cart
easy to use

Products Applications Design Support Community About Infineon Careers

1000+ application circuits (lighting,
power supplies, motor control,
computing DC-DC PoL, audio etc.)

Press Generalinformation  Press Releases Market Mews PressKits Media Pool Events Contacts

»Home > AboutInfineon »Press »Market News > Online prototyping made easy with Infineon Designer

Press Contact

Online prototyping made easy with Infineon Accurate transient and system
Designer _ Ei‘;‘;’;fggifggsg efficiency simulation powered by TINA
send Emall SPICE engine

Oct 27,2016 | Market News

Munich, Germany - October 27, 2016 - Starting at electronica 2016, Infineon Technologies AG (FSE: IFX/ OTCQX: IFNNY) introduces

Infineon Designer: the first online prototyping engine combining analog and digital simulation functionalities in an internet application.

Requiring a web browser only, it is a perfect match for supporting customers in selecting the right product for a defined application.

Infineon Designer works intuitively in a very short time, and neither installation nor licenses are needed. Download

Full-featured circuit editor with Infineon
SPICE library for free

Infinecn Designer features a wealth of application circuits in the domain of Industrial Power, Lighting, Motor Control and Mobile/RF Infineon-Designer E AI . PC B d . d
frontend design. It enables analog/digital co-simulation of the 32-bit XMC1000 industrial microcontroller ARM® Cortex®-M0 series, using JPG | 838 kb | 2126 x 1535 Xport tO tl um eS'g n an

the free-of-charge code generation platform DAVE™. The digital prototyping engine Infineon Designer aims at making the transition from

o . .
idea to functional system as smooth and fast as possible. It allows for prototyping a “soft evaluation board™ with all functional export Of the BOM (Blll Of Materlals)

parameters. In an early stage, hardware for testing and iterations can thus be saved.

> more

The prototyping tool is based on the easy-to-use TINACloud environment from » DesignSoft, who partnered with Infineon in this project. Fast param eter co nf|g u ra_t| on W|th
TINACloud is the online version of the TINA circuit simulation software running on multiple platforms such as PC, laptop, mobile, and 0 0

tablets. Analog circuits are modeled in SPICE and can be co-simulated with digital systems using hardware description languages such as deS|g n tOOI fOI’ better eval Uatl (0]

VHDL and Verilog or C language. For a greater market penetration, the frontend supports multiple languages. .
experience

Infineon Designer can be accessed at> www.infineon.com/ifxdesigner by Movember 8, 2016. At electronica 2016, Infineon will
demonstrate the functionality of the prototyping engine with Arduino shields for» lighting and » motor control applications and

compare the results with real hardware. The demonstration is part of the “Maker’s corner”. Dlgltal/an a|Og CO'S' m UIatlon (e . g .
Infineon at electronica 2016 (November 8-11, 2016, Munich, Germany) MlcrOCO ntrOI Ier COde debugg | ng)

The world is getting smarter and more connected by the day. At electronica 2016 Infineon presents exciting demos and product solutions

that ara malkino tnmarrnur’s rare fartariee and hnmee emart carnra and anerov-afficient New nradurte and damne ran ha dicrmverad ar
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Infineon Designer Server Infrastructure Infineon
www.infineon.com/ifxdesigner

www.infineon.com/ifxdesigner ; Www.tinacloud.com
|
) I
£ ' TIN :
= ==
c Upgrade WEB-BASED CIRCUIT -
o * DESIGN & ANALYSIS 5
I | 8 :
1 o
I -
S : N 4
2 i ' 3
= 1 PC. Mac, Tablet, Smartphone V=\ 3
— | Available in 22 languages mj
\ ¥ No registration needed (no circuit editor) : “
Demo mode o
https://design.infineon.com/tinademo/designer.php _ I 0
g ! &
. . g Industrial version
E t mod Please register here (full version): = 0
A 0aE https://design.infineon.com/tinaui/designer.php ! ! . o =
j # [
- - . o
Reglst_ratlon to A Texas INSTRUMENTS
myInfineon https://www.infineon.com/cms/en/mylnfineon/benefits/ FINAT

SPICE-based analog simulation program

2025-04-14 public Copyright © Infineon Technologies AG 2025. All rights reserved. 13
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http://www.infineon.com/ifxdesigner
http://www.infineon.com/ifxdesigner
https://www.tina.com/tinaupgrade
http://www.tinacloud.com/
https://design.infineon.com/tinademo/designer.php
https://design.infineon.com/tinaui/designer.php
https://www.infineon.com/cms/en/myInfineon/benefits/
https://www.infineon.com/cms/en/myInfineon/benefits/?register=yes#register

infineon
Infineon Designer Features (afineon.

Efficiency MCU-SPICE

Export BoM

simulation co-simulation

> Support of XMC1000

> Component > Infineon product » Detailed BoM ) Fast |
losses footprints including type, configuration of family |

»  Component »  Passive value, footprint, circuit variables ~ *  Instruction cycle accurate
junction component part number, and global co-simulation including
temperature footprints description, parameters peripheral support

»  Steady-state >y Altium PCB manufacturer ,  |pdividual > ModusToolbox™ replacing
system project with and more function DAVE™ IDE for code
efficiency schematic »  Export to excel programming generation

or print to PDF > New: XMC4400 simulation

2025-04-14 public Copyright © Infineon Technologies AG 2025. All rights reserved. 14

[Owner: Infineon Technologies AG Doc ID: Infineon IPCEI-ME Webinar Microcontroller Co-Simulation Vers.: v1.0]



infineon
Infineon Designer Features L/

Efficiency MCU-SPICE

Export BoM

simulation co-simulation

> Component > Infineon product » Detailled BoM ) Fast > Support of XMC1000 family
losses footprints including type, configuration of > Instruction cycle accurate

»  Component »  Passive value, footprint, circuit variables co-simulation including
junction component part number, and global peripheral support
temperature footprints description, parameters > ModusToolbox™ replacing

»  Steady-state > Altium PCB manufacturer ,  ndividual DAVE™ |DE for code
system project with and more function generation
efficiency schematic > Export to excel programming »  New: XMC4400 simulation

or print to PDF

2025-04-14 public Copyright © Infineon Technologies AG 2025. All rights reserved. 15
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Thermal & System Efficiency Simulation
24V Automotive Battery Switch Demonstrator

Gfireon

1. Open circuit and login
with mylInfineon account

@Set MOSFET as power loss

U3 IPLU300ND4S4_1R1_LO
U2 IPLU30OND4S4_1R1_LOD P_loss(U3)

@ui- -T 2@ -
- Clear power type
= o

r " Optoelectr

2. Check & set the power
types of components

Set as power source

4 1M2816

Set as power sink

Set as power loss

UG IPLU30OND4S4_1R1_L0D U7 IPLU300N04S4_1R1_LD

Source Source |_|Dﬂd V_Ioad
3. Set transient analysis i | @‘a@m A @
. . U1 AUIR32415 Diagram
and run simulation @ !E].
| File | Wiew | Process | LY E @
Set Battery as
- = Efficiency: 96.72% Total Input: 37 2k VW Total Output: 3593k W
Analysis
_ _ power source _ : ~SetLoad as
Run Transient Analysis s Component Power type Power dis... Percentag... PassiFail &l i
= ] 2
Parameter Value PN Battery Source 37.2k 100 Pass $3F power sink
Start display 1.1m =Y C) ) ] g‘”.
- =5 Rload Sink 35.98k 96.72 Pass =
End display 1.4m g gl
Start condifion Zero initial values v e N u3 Loss 201.45 0.54 Pass
Draw excitation G‘r E
Stress analysis enabled a “ | Mixed Transient 1 X " Power dissipation 1 X
Power digsipation analysis enabled =
Run | | Cancel ‘

2025-04-14 public
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https://design.infineon.com/tinademo/designer.php?path=EXAMPLESROOT%7CINFINEON%7CApplications%7CAutomotive%7CPower%7C&file=atv_24v_Battery_Switch_Demonstrator_AUIR3241S_application_circuit_V1.tsc

infineon
Infineon Designer Features L/

Efficiency MCU-SPICE

Export BoM

simulation co-simulation

> Component > Infineon product » Detailled BoM ) Fast > Support of XMC1000 family
losses footprints including type, configuration of > Instruction cycle accurate

»  Component »  Passive value, footprint, circuit variables co-simulation including
junction component part number, and global peripheral support
temperature footprints description, parameters > ModusToolbox™ replacing

»  Steady-state > Altium PCB manufacturer ,  ndividual DAVE™ |DE for code
system project with and more function generation
efficiency schematic > Export to excel programming »  New: XMC4400 simulation

or print to PDF

2025-04-14 public Copyright © Infineon Technologies AG 2025. All rights reserved. 17
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Export to Altium PCB Infineon
1.0V 6A Single Output Integrated PoL Solution IR38060

(1

File:

60 digrtal " 12Vin_1.0Va_ 306K Hz 6A” singleOut intl DO integrated POL_TR_VZT5C - Infineon Deswgner powered Dy TINAGIoud

1. Open circuit and login
with mylnfineon account

View | Analysis

L) ew DC2EH WARAZ |- £8-

(33 Open... Alt=0
LED Linear e © Ty - ey
Reopen L4 Driv LDO i " .

¥ Revert to original "

E s Meters || Sources " Semiconductors " Optoelectronic " Spice Macros " Gates " Flip-flops " Logic ICs-MCUs
ave. ..
o saveas. . Fum
{
. Report

(ﬁ Check eTailer availability... E 41 100 :

odel availability... % - =
. »  asTsC.

2. DOWnload aS Altlum Upload... as version 11 TSC..

zo0T
2410 C10 100n

[

arCh |Ve and Check iE Bil of Materials... as version 10 TSC... 11 I
Share... as version 8 TSC.. b G000 = e 5 L
o o
as version 7 TSC... T IR38060 1 ‘%E 3 3 g
IS : :
A Logout : i R0 NR I | 2
i : RS20 | Rezeg  Gzzn :
vy AN 17 e Lol §
é [FE 17‘.3|2n R 365K Ri10 5 E 3 B
= ’ '—‘—Aﬂpr i
= T ca1 28502p 1
: = f——— T8 =
E: COMP =
3r

» Usage of this website is subject to our Usage Terms
< Y 1R32060_digital_12...zip >

Name

Footprints P [ame
BZ! IR38060_digital_12Vin_1.0Vo_306KHz_6A_singleCut_intLDO_integrated_POL_TR_V2
D IR38060_digital_12Vin_1.0Vo_306KHz_6A_singleQut_intLDO _integrated_POL_TR_VZ.PrjPcbStructure
IR38060_digital_12Vin_1.0Vo_306KHz_6A_singleQut_intLDO_integrated_POL_TR_V2

£ CAPAEGG0XE00N
£ INDM108103%400M
£ IR38060-V

8 RESCOB03426N

2025-04-14 public Copyright © Infineon Technologies AG 2025. All rights reserved. 18
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https://design.infineon.com/tinaui/designer.php?path=EXAMPLESROOT%7CINFINEON%7CApplications%7CPower%20supplies%7CComputing%20POL%7C&file=IR38060_digital_12Vin_1.0Vo_306KHz_6A_singleOut_intLDO_integrated_POL_TR_V2.TSC&_ga=2.25292925.1311036967.1585569207-1590179271.1585569207

Export to Altium PCB

1.0V 6A Single Output Integrated PoL Solution IR38060

1. Open circuit and login
with mylnfineon account

2. Download as Altium
archive and check

3. Open project in Altium
and start PCB design

2025-04-14 public

Copyright © Infineon Technologies AG 2025. All rights reserved.
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https://design.infineon.com/tinaui/designer.php?path=EXAMPLESROOT%7CINFINEON%7CApplications%7CPower%20supplies%7CComputing%20POL%7C&file=IR38060_digital_12Vin_1.0Vo_306KHz_6A_singleOut_intLDO_integrated_POL_TR_V2.TSC&_ga=2.25292925.1311036967.1585569207-1590179271.1585569207

infineon
Infineon Designer Features L/

Efficiency MCU-SPICE

Export BoM

simulation co-simulation

> Component > Infineon product » Detailled BoM ) Fast > Support of XMC1000 family
losses footprints including type, configuration of > Instruction cycle accurate

»  Component »  Passive value, footprint, circuit variables co-simulation including
junction component part number, and global peripheral support
temperature footprints description, parameters > ModusToolbox™ replacing

»  Steady-state > Altium PCB manufacturer ,  ndividual DAVE™ |DE for code
system project with and more function generation
efficiency schematic > Export to excel programming »  New: XMC4400 simulation

or print to PDF

2025-04-14 public Copyright © Infineon Technologies AG 2025. All rights reserved. 20

[Owner: Infineon Technologies AG Doc ID: Infineon IPCEI-ME Webinar Microcontroller Co-Simulation Vers.: v1.0]



Export the Bill of Materials Infineon
1.0V 6A Single Output Integrated PoL Solution IR38060

0. 0 digrial " 12Vin_ 1.0Vo J06KHz_ 6A” singleOui int DO integrated” POLTRTVZT SC-Infineon Designer powered by TINAGIond

1. Open C|rCU|t and Iog|n File | Edit | View | Analysis | Tools | Help |
with mylInfineon account G%Z:‘;__ L 9CSE N RARR - £8-
BEETEe S

Reopen bi m
Meters " Sources " Semiconductors " Optoelectronic " Spice Macros " Gates " Flip-flops " Logic ICs-MCUs

Revert fo original

Save... L "

Save as... I

= Report
Check eTailer availability...

2. Open the Blll Of Check SPICE model availabiity... %

Download 3

BOOT

Materials, check details [priaass Tt B W

= [Bill of Materials...

1143y falla i ]

Bill of Matenals .

Group and sort by © | none b4 |
Type Label = Value Footprint Diescription Part Number Manufacturer Comments -
15 IR33060 IR_1 IR32060 IR33060-V  DC-DG Pol Regulater IR33050M Infineon high performance ﬁ’
16 Inductor L1 8.67u INDM10510...
3. Save to Excel .csv Gurent Lo
Current Arrow QOUT_I:2
Voltage Pin  OUT_VW-i =
Voltage Pin PGOOD
Voitage Pin PVIN
Resistor R_Load 2 RESCO603X...
Resisfor R1 21.74k RESCO603X. .
Resistor R10 o RESCOG03X. ..
25 Resistor R11 o RESCO603X...
26  Resistor R14 o RESCO603X. .
27 Resistor R13 17 RESCO603X. ..

2025-04-14 public Copyright © Infineon Technologies AG 2025. All rights reserved. 21
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https://design.infineon.com/tinaui/designer.php?path=EXAMPLESROOT%7CINFINEON%7CApplications%7CPower%20supplies%7CComputing%20POL%7C&file=IR38060_digital_12Vin_1.0Vo_306KHz_6A_singleOut_intLDO_integrated_POL_TR_V2.TSC&_ga=2.25292925.1311036967.1585569207-1590179271.1585569207

infineon
Infineon Designer Features L/

Efficiency MCU-SPICE

Export BoM

simulation co-simulation

> Component > Infineon product » Detailled BoM ) Fast > Support of XMC1000 family
losses footprints including type, configuration of > Instruction cycle accurate

»  Component »  Passive value, footprint, circuit variables co-simulation including
junction component part number, and global peripheral support
temperature footprints description, parameters > ModusToolbox™ replacing

»  Steady-state > Altium PCB manufacturer ,  ndividual DAVE™ |DE for code
system project with and more function generation
efficiency schematic > Export to excel programming »  New: XMC4400 simulation

or print to PDF
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Use Design Tool - Parameter Setting & Calculation Infineon
1.0V 6A Single Output Integrated PoL Solution IR38060

. . - 1. Wanna try it out? Click on analysis - 1 rer
1. Open CIrCUIt and Iogln 2. Double click on green window to design d} l l ‘
in 14 —:— —|—

e

. . 3. If you like what you see, buy online !
W|th myl nfl neon accou nt 4. Enjoy other circuits @ Design
BOC
— Please double click here to enter design criteria Ra1O
Transient Analysis - fast V-
@ ‘ Parameter Value
Transient Analysis - accurate UG i ; r
S V_in [5,21] 14
V_out[1.0,1.0] 1
: Double click | 1 LL
2. Open design tool, set = e (300K 350K 300 -
paramete rs and Run C_out [1n,1000u] 17.5u
C_out_Nr [2,100] 16
Wout_ripple [0.V_out*0.1] 10m ~(TCc
—{Ts
©8_Cc [1n,4.7n] 2.2n
L_ripple_percentage [20,50] 35
|_step [0.|_out-0.01] 500m
lerate your ci
)63 are prel
= = 5 loaded to |
3' SImUIate agaln ‘n.' Cancel | | Properties s can be ch.
jonent) and

— Design Tool (advanced mode see appendix)

— Easier parameter setting
— Faster value calculation for all circuit components set by defined formulas & scripts
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infineon
Infineon Designer Features L/

Efficiency MCU-SPICE

Export BoM

simulation co-simulation

> Component > Infineon product » Detailled BoM ) Fast > Support of XMC1000 family
losses footprints including type, configuration of > Instruction cycle accurate

»  Component »  Passive value, footprint, circuit variables co-simulation including
junction component part number, and global peripheral support
temperature footprints description, parameters > ModusToolbox™ replacing

»  Steady-state > Altium PCB manufacturer ,  ndividual DAVE™ |DE for code
system project with and more function generation
efficiency schematic > Export to excel programming »  New: XMC4400 simulation

or print to PDF
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Digital Twin Circuit Simulation @
simulate first on virtual system before building the real hardware

0 build application code project in ModusToolbox™ or DAVE™ IDE

Simulation: Digital Twin

https://www.Infineon.com/modustoolbox

upload .elf .hex to simulator

Value Proposition

co-simulate XMC™ w/ SPICE om_out f%‘i%::i:, > Flexible: You can use any IDE in your own
I S workflow (Eclipse, GNU Make, IAR Embedded
1. Value Proposition MCU co-simulation o "’3:833m Workbench, KEIL pVision; Visual Studio Code)
2. Time-to-market: start developing before you b P e > Cross platform: Linux, macOS, Windows
have the hardware kit w 'zioow > GitHub software ecosystem driven by
_ , . - = manifests: Create a project with the latest
3. Safety: test on virtual system will not harm version using Project Creator independent of any
engineer or destroy hardware Real System IDE and export to any IDE
4. Cost: exploration of design space cheaper than > Library Manager Add, update, or remove
building hardware many times libraries with the Library Manager
T . ) Kit & Board Support: Includes board support
5. Security: CSS cgntroller lack a debug interface e e e R R A
so code debugging can be only % is readily available

> Tools & Configurators: to set things up Device,
CapSense, QSPI, Smart I/O, USB, Bluetooth,
Segment LCD

run on real hardware kit .elf .hex
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ModusToolbox™ Example

infineon

Digital Twin of XMC1400 Boot Kit co-simulating Application Code generated by ModusToolbox™

mtw - FreeRTOS_Blinky_v3/main.c - Eclipse IDE for MedusToolbox
File Edit Source Refactor Mavigate Search Project Run  Window Help

BRI B-R-Bieo E IR S0 ® P 4R g . . . Q |
B i TR SRy \\rite & build application code = 0 5oume s -
v = build A #define BLINKICPRORTPRID CORTORCIIS ~ ERER RS a‘.;t|., g
< (o KIT XMC14_BOOT 001 #define MAIN_TASK_NAME ("Main") 81 FreeRTOSh
© = Debu #tdefine MAIN TASK_STACK_SIZE (configMINIMAL STACK_SIZE) : "
& 9 #define MAIN_TASK_PRIORITY (tskIDLE_PRIORITY + 1) = taskh
v = et 2 semphr.h
> = libs ©/* USER LED toggle peried in milliseconds */ B8 henh

> &b main.o - [arm/le]

> %5 mth-example-xmc-blinky-freertos.elf - [arm/le]

artifact.rsp

L@ cyqbuild.mk

inclist.rsp =
liblist.rsp = allosiobios

upload .elf .hex to simulator

/* IMLIG-2021-84-16: USE
/*#define USER LE BB mcu_XMC1400_Boot_Kit MTBv: X +

main.d
mith-gxample-xmc-blinky-freertos hex
mtb-example-xmc-blinky-freertos.map
mth-example-xme-blinky-freertos readelf
mitb-example-xmc-blinky-freertos tartgz

Interacfive mode: i W
EENCENE e Y-

ZZzZmeen

Function Name: blinky_task —
_Dth;t‘r;p . i ‘ Infinean “ || Switches ” Meters H Sources || Semiconductors H Optoelectronic || Spice Macros || Gates H Flip-flops H Logic ICs-MCUs H ADDA-555 H RF || Analog Cnrli
2/ compile_commands.json * Sumary: . A - A . s L
> g > deps « This RTOS task toggles the User T y-iPOU  FLIS
5 & images . Simulate Transien
5 (&= libs eters
cameters : Task parame) i .
4 Quick Panel (x)= Variables €' Expressions @ Breakpoints =g N P How to program the microcontroller:
turn 1. Download and install the development ecosystem: ModusToolbox™ V2.3
5 5 he RTOS task never returns. 2. click on New Application and create a new XMC1400 project Blinky
( : t X M ( : 140 0 A | t it main.c to speedup the blinker: #define USER_LED_TOGGLE_PERIOD_MS 5
rea e n eW p p I Ca I O n 4. buil ject and upload the simulation file * gz to the MCU
B _RETURN static void blinky_task Dir.  <installation=\aty\FreeRTOSBlinky\buil\KIT_XMC14_BOOT_001\Debug
~ Start 1 File: mitb-example-xmc-]
o XMC_UNUSED_ARG(pvParameters); Click here to upload the MCU code as archiveTq
. New Application 5. dlick on Simulate Transient to execute the simulation
= Launches for(s;)

Diagram

1eeRTOS Blinky v3 Debug (Lin /* Block until the semaphor|
FreeRTOS Blinky v3 Debug (ILink) /* Block until th h

xSemaphoreTake (xSemaphore, | Fie | view | Process | @)

HKAY» I $ X%

reel _Blinky_v3 Program (JLinl
FreeRTOS_Blinky_v3 P {JLink)
4.00

&, Generate Launches for FreeRTOS_Blinky_v3 e E|
7 - 0.00
Bl Console 2 [*] Problems [J Memory 47§

~ Tools ModusToolbox Console

ibrary Manager 1.30 Log file(s) for this sessicn are stored

evice Configurator 3.0

nline-simulator

~ Documentation

10.00m
Time (s)

Start online simulator (Infineon Designer)

T 1
15.00m 20.00m

2 Core Library (core-lib) [ cached ransient 1 x |

E

—

(2] xMC Peripheral Library for XMC1000 Family: Intreducing XMC Peripheral Library ]

y
P05 i P
LRI

]
Voo §

] [l

[2] XMC Peripheral Library for XMC4000 Family: Introducing XMC Peripheral Library Text

2025-04-14 public
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Simulation: 32-bit XMC1000™ Industrial MCU Arm® Cortex®-M
https://www.infineon.com/xmc

Performance

+ ARM® Cortexe-Mo

» Core up to 48 MHz

» Peripherals up to 96 MHz
» Wide supply voltage range 2-5V
» 12-bit ADC

> -40 ... +105°C temperature
» And more...

Universal

XMC1100

ARM® Cortex®-M0
CPU at 32 MHz
Flash: 8-64 kB
Package: 16-40 pins

Lighting

-~

XMC1200

ARM?® Cortex®-M0
CPU at 32 MHz
Flash: 8-200 kB
Package: 16-40 pins

Main features

» 9ch LED control

> 3x analog comparators
» BCCU LED unit

!

Motor Control, SMPS

-

XMC1300
Cortex®-M0

CPU at 32 MHz
Flash: 8-200 kB
Package: 16-40 pins

Main features

> Math co-processor
» CCUS PWM timer

» POSIF encoder

» Motor control SW

!

Performance

XMC1400
ARM® Cortex®-M0
CPU at 48 MHz
Flash: 8-200 kB
Package: 40-64 pins

!

Main features

> T0% more performance
> 2X CAN

> 2x CCU8

> Up to 4 serial channel

» 4x analog comparators

L A

2025-04-14
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https://www.infineon.com/xmc

New: 32-bit XMC4400™ Industrial MCU Arm® Cortex®-M

https://www.infineon.com/xmc

2025-04-14

: Brand : :
| | |
Memory Analog Timer/PWM Connectivity Package
L
= = =
= N T ) s =
" I =
'i'x E.. ﬁ : g I', ":" =
(=T} T [ —_— — Y = ]
§ g £ |82 |5 [518(2| |3 5|8
o T ey v g o~ T |2 | = E (v
= g — e = o = T — =
= & v [E& g |23 |2 ° g |3
= i g |25 & |8 |8 |z ) @ |
Flash 64-128kB VOQFN-48
e | | - |- .
XMC4alx | 80 RAM 20 kB 2/2 {upto9 | 2ch | 2x | 1x 4% | upto?2 TOFP-64
Flash 256 kB VOFN-48
XMC42x | 80 RAM 40 kB 22 |upto9 | 2ch |2x |1x |® |® | - 4x | 2x - |- - |- TQFP-64
XMC43x | 144 lSH 25 k 2/2 | 14 2ch | 2% | 1x |- | - |- 4x | 2x LA . | - LQFP-100

256-512 kB
80 kB

Flash 512 kB-1M LQFP-100/144
AMC45x | 120 RAM  128-160 kB 4/4 | upto26 2ch | 4x | 2x |- | 2x |4ch | 4x |upto3 . | - . @ LEBGA-144
Flash 1.5-2 MB
_ . |- . | ® =
XMCATx | 144 RAM  276-353 kB 4/4 (upto26 | 2ch | 4x | 2x 2x | 4ch | 6x | 6x LFBGA-196
Flash 1-2 MB LQFP-100/144
_ e @ e | ®
XMC48x | 144 RAM 276-352 kB 4/4 |upto26 | 2ch | 4x | 2x 2x | 4ch | Bx | 6x LFBGA-196

Supply voltage range 3.13to 3.63V

Temperature range -40°C ... 85°C/125°C

public
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ModusToolbox™ replacing DAVE™

Legacy: DAVE™

Software complexity in
embedded systems grows
faster than Moore's law.

XMC™ Link
Isolated Debug Probe,
based on SEGGER
J-Link

Technology

Digital Application Virtual Engineer

Free Eclipse CDT based IDE using GNU C-Compiler

Code generation with graphical user interface (GUI)

Configurable and reusable code repository consist of XMC™ Lib

(for all peripherals), DAVE™ APPs, and EXAMPLES

Automatic assignment of chip resources (resolver)

Debugger and Flash loader

All XMC™ MCUs powered by ARM® Cortex®-M supported
XMC™ Lib and DAVE™ APPs tested with GCC compiler,
ARM® compiler, and TASKING compiler released for Altium,
ARM/KEIL, Atollic, DAVE™, IAR Systems, and Rowley

https://softwaretools.infineon.com/tools?g=dave

2025-04-14 public

Copyright © Infineon Technologies AG 2025. All rights reserved.
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Step 1: download launcher utility and manage tools
https://softwaretools.infineon.com/tools/com.ifx.tb.launcher2

0 Infineon Toolbox Launcher
The Infineon Toolbox Launcher provides you the possibility to manage all Infineon tools easily.
Toolbox  Llauncher Installation  Updates  Management  DevelopmentTools  Utilities

Version: Filesize:

2021.6.0 65MB

All downloads

Choose operating system Version

Windows (exe, x32-x64) * 2021.6.0
License Release Notes Download
e Infineon Developer Center (Launcher) Filter results Q
MyTools  ManageTools  BRScan QR Code Login

ModusToolbox Tools P... Config Wizard for Emb... Capacitive Loads Tool
Version: Version: Version:
2.3.0.4276 2.6,4.202103181245 1.0.0.202110050903

Install Launcher Utility

Download and install the Infineon Developer
Center launcher (former Toolbox) utility:
https://softwaretools.infineon.com/tools/com.i

fx.tb.launcher2

The launcher utility on your computer from
the Windows Start menu. It has 3 tabs

My Tools: here you find all the tools you
installed. You start them and get informed
about the latest updates

Manage Tools: here you can download more
tools

Important: please login and allow admin
rights before installing a new tool

Scan QR Code: this is for the registration of
evaluation boards and new projects in

MySpace

(infineon
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Step 2: install ModusToolbox™ from Infineon Developer Center
https://softwaretools.infineon.com/tools/com.ifx.tb.tool.modustoolbox

@

Cinfineon  Infineon Developer Centel modustoolbox @  Technicalsuppert - & mylnfineon

My Space Tools Software

Tools

M

/ ModusToolbox™ Tools Package
ModusToolbox™ is a set of multi-platform development tools and a
’ comprehensive suite of GitHub®-hosted firmware libraries. Together, they

enable an immersive development experience for customers creating
converged MCU and Wireless systems.

Login

‘ Log in via 8 mylnfineon account

Version: 2.4.0.5972 @

File size: 1147 MB

Tags: Development Tools, Software Devel... Download

@ Linux (tar.gz, x64)
mac0S (pkg, x32-x64)

Windows (exe, x64)

v
4,
R
4,

Gfireon

Important: please login with
your mylnfineon account
and allow admin rights
before installing

Install (recommended): this
will install the tool in the
launcher utility where you
can easily manage all tools
and get informed if there is
an update

Download: use this for
downloading the installer for
another operating system
than Windows (e.g., Linux,
macOS, etc.)
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Step 3: start ModusToolbox™ (using Eclipse IDE)

File Edit Source Refactor MNavigate Search Project Run  Window Help

C-HE - R -RiRipnEeNse e SRSi4-0 - Q- @y -[HaE i @ -t cro-|m
5 Project Explorer 32 % Debug i Registers "2, Peripherals = B  [#] READMEmd [ main.c [w) READN
BES T §
& 2% FreeRTOS_Blinky #include "cybsp.h"
bl > FreeRTOS_Blinky_v1 [FreeRTOS_Blinky_v1 latest-v1.X T063db1] #include "cy utils.h"

S > FreeRTOS Blinky v2 [Fre=RTOS_Blinky_v2 lstest-u1.X 7083db1] #include "mmc_gpio.hR"

© [=% mtb_shared &/

* Macros

#define BLINKY TASK NAME

#define BLINKY TASK_STACK_SIZE

#define BLINKY TASK PRIORITY
7 gdefine MAIN TRSK NAME

#define MATN TASK STACK SIZE

#define MAIN TASK PRIORITY

/* USER LED toggle period in mil]
#define USER_LED TOGGLE_PERICD M3

[ Quick Panel ()= Variables €’ Expressions @ Breakpoi =5

= f xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
Quick Panel (x)= Variables &4 Expressions ©g Breakpoints = B8 -

Eclipse IDE for
ModusToolbox™

L

X

Q B

Starting Eclipse IDE for ModusToolbox™

'.
0
o'\

ModusToolbox“"

W
> < >

erminal aEEEGI:L"E'Fﬁ'C'El

tored at: C:\Users\Admin\&ppData\Local‘\Temp\Logs39949889326892241313

» Start

@ . Mew Application

. Import Application
& Search Online for Code Examples

@ & Search Online for Libraries and BSPs

=

GitHub :

Smart Insert 54:15:2502

Infineon

(T\

Start Eclipse IDE with
project and start panels

In Quick Panel under
Start click on New
Application which
opens the Project
Creator window (please
look for window in
background)

Connection to GitHub
to fetch code examples
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Step 4a: select Target Platform

Settings  Help

|Enter filter text

I[ti, Import| | KIT XMC14 BOOT 001

Kit Mame - MCU Connectivity Device = XMC 1400 Boot Kit (CPU-144-V 1) houses the ¥MC 1400 Microcontroller and a 2x30 pin edge for application
b AIROC Bluetooth BSPs “pansion.
~ PMG1BS5Ps Note:
PMG1-CY7110 CYPM1011-24LQX]  <none»
PMGT-CY7111 CYPM1111-40LOXIT <nones Programming this kit requires installing SEGGER J-ink software.
PMG1-CY7112 CYPM1211-40LQKIT  <none>
PMG1-CY¥7113 CYPM1311-48LCXI  <none>
» PS5oC™ 4 BSPs
Kit Features:
b PSoC™ 6 BSPs Famres
* XMC™ BSPs *XMC 1400 (ARM Cortex-M0 based) Microcontroller in a VQFNG4 package
KIT_¥MC14 BOOT_001 AMC1404-0064x0200 <none> *On board Debugger for downloading and debugging of application code
KIT ¥MC47 RELAX V1 XMCATOD-F144:2048 <none> *Virtual COM port for UART communication with terminal program e.g. Hyperterminal
- B - " * 230 card edge connector for extension to application card e.g. Colour LED Card and White LED Card
AMC-GENERIC AMC1404-QDBH0200 <nene> * 4 Liser LEDs connected to GPIO P40, P4.1, P4.2, P4,3
*ariable resistor R110 connected to analog input P2.5
* All the pins of XMC 1400 are accessible via the connector JP101, JP103, JP104 and JP105
*CAN interface with CAN transceiver mounted
*External crystal 20 MHz and 32,768 kHz mounted
Kit Contents:
*KIT_X¥MC14 BOOT_001 evaluation board
Summary:

BSP: KIT_XMC14_BOOT_001

Press Mext” to select application.

S

l Next = ] |

Close

infineon

Select target platform
XMC™ Board Support
Packages (BSP)

Select
KIT_XMC14 BOOT 00
1

Click on Next to select
code examples
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Step 4b: Select Code Example from GitHub

Settings  Help

Application(s) Root Path: |C:,|ﬂ..lsers,|fndminfmtw

| | Browse...

Target IDE: Edlipse IDE for ModusToolbox ™

-

|Search. .

Template Application + Mew Application Name

Getting Started
Em KMC A4
Y T T O A 116 <75 i s

* Peripherals
Analog Comparator
Brownout Detection
CAN Loopback
CAN Receiver
CAN Transmitter
CCU4 Capture
CCU4 PWH
CCU4 Timer
CCU4 Timer Concatenation
CCU8 Capture
CCUg PWh
CCUS PWM Complementary
CCU8 Timer
CCU8 Timer Concatenation
CCU8 Timer Synchronous Start
ERU EXTINT
Flash EEPROM
Flash Program
GPIO Toggle
12C Master and Slave
MATH CORDIC
MATH SQRT
POSIF Hall
POSIF QD
RTC Alarm
SCU Sleep
SPI Master
Template Application{s): FreeRTOS Blinky
Application(s) Root Path: C: fUsers/Admin/miw

Press "Create” to create the selected application(s).

@

« | | For more details, see the README on GitHub.

Mote: Programming this code example requires installing SEGGER J-Link software.

4

| I' il Import | v g;::j 5= This code example demonstrates blinking LED functionality implemented by FreeRTOS tasks running on the XMC MCU,

< Back

Create

Close

GitHub

infineon

Select the code
example FreeRTOS
Blinky

Set a New Application
Name as you like

Click on Create
This will take some
time since a GitHub

clone is done — please
wait until
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Step 5: wait until GitHub clone is finished — build project
Makefile: Set CY_SIMULATOR_GEN_AUTO=1

HAMC1400_FreeRTOS_Blinky_sim Program (JLink)
g
Q Generate Launches for XMC1400_FreeRTOS_Blinky_sim

+ Tools

Library Manager 1.40

Device Configurator 3,10

online-simulator
< >

x
File Edit MNavigate Search Project Run  Window Help
§ﬁivw-..u|®v‘§v@§&l§uuwum----|%€c'>|<uv§s O-Q-® - HE T H-F- O Q im|[E
[ Project Explorer 52 %3 Debug 1lf Registers =, Peripherals = B _& READMEmd [€] main.c [#] README.md [£] main.c [ Makefile 52 3 = 8 = Outline 2 = E
By . : " ' NN
4 (= Debug f \flle_HakEflle ® CY_SIMULATOR_GE
b et =\= “wersion 1.0 ® TARGET
b libs i \brief ® APPNAME
» [@ main.o - [arm/le] t “i e S @ TOOLCHAIN
1 op—-leve a; ilcation makKe 1le.
» 35 mitb-example-xmec-blinky-freertos.lf - [arm/le] : F eE ® CONFIG
=| artifact.rs| s @ VERBOSE
P #
[ & cyqbuild.mk * '\mpyng_ﬂ; ® COMPONENTS
=l 'hc!m'mp # Copyright 2018-2021, Cypress Semiconductor Corporation (an Infineon compa @ DISABLE COMPONI
liblist.rsp # SPDX-License-Identifier: Apache-2.0 ® SOURCES
main.d F & INCLUDES
mitb-example-xmc-blinky-freertos.hex # Licensed under the Apache License, Version 2.0 (the "License"):; ® DEFINES
mth-example-xmc-blinky-freertos.map # you may not use this file except in compliance with the License. @& WFP_SELECT
= mtb-example-xmc-blinky-freertos.readelf # You may cobtain a copy of the License at & CFLAGS
pl
gg mith-example-xmc-blinky-freertos.tartgz # & CHXFLAGS
|2 objlist.rsp # nttp://www.apache.org/licenses/LICENSE-2.0 ® ASFLAGS
|Z| compile_commands.json A # & LDFLAGS
# Unless required by applicable law or agreed to in writing, software & LDLIBS
i = Vari i @, i =
.Q'-"Ck Panel ()= Variabl G:Ff[r 15 @ Breakpoints = # distributed under the License i= distributed on an "AS I5" BALSIS, & LINKER SCRIPT
+ XMC1400_FreeRTOS_Blinky_sim (KIT_XMC14_BOOT_001) ol # WITHCUT WARRANTIES OR CONDITICNS COF ANY KIND, either express or :erpl:l.ed ® PREBUI[D
# - - - -
&, Build XMC1400_FreeRTOS_Blinky_sim Application M & POSTBUILD
M CY SIMULAIOR GEN AUITO= 1 v ® CV_APP_PATH
9 Clean XMC1400_FreeRTOS_Blinky_sim Application hiEs @ CV GETLIBS SHARE
+ Launches SIMULATOR GEN AUTO=1 © CY_GETLIBS SHARE
& CY_COMPILER_PAT
# KMC1400_FreeRTOS_Blinky_sim Debug (JLink) . N - & Y WIN HOMF

< <

B Console 3% [#] Problems [] Memory & Terminal JL ﬁ| LA RE = |§k| m B~~~y =E
CDT Build Console [XMC1400_FreeRT05_Blinky_sim]

16:46:18 Build Finished. 0 errors, 0 warnings. (took 25s5.897ms)

‘Writable Smart Insert 27:1[24]

infineon

Open Makefile

Set value for generation
of simulation image
CY_SIMULATOR_GEN__
AUTO=1

Speed-up blinking of
LED to 5 ms

Build project

In Debug folder the
image has been created

Resut: Mtb-example-

xmc-blinky-
freertos.tar.tgz
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Step 6: start Infineon Designer simulator — upload code
Digital Twin of XMC1400 Boot Kit co-simulating

_@

File Edit MNavigate Search Project Run  Window Help é; mecu_XMC1400_Boot_Kit MTB_v- X
iR ®-{-RiBiPDE N2 IR0 o o
- | S-& |% | * C B designinfineon.com/tinaui/designer.php?path=EXAMPLESROOT...
[ Project Explorer 52 %3 Debug i Registers &, Peripherals = B [« READI
&Y § "
4 Debug -+ DN ( Infineon Infineon Designer powered by TinaCloud
[ B ext # ’

b libs

» [ main.o - [arm/le] M mcu XMC1400_Boot Kit MTB_v2.tsc - Infineon Designer pow

. # Tope =

[ ﬁ mt.l:-a(ample-xmc-bllnky-freertos.elf— [arm/le] File ] Ediit l View | Analysis l Tools | Help | Log Rif0 ereale Shewe o load your own >

=| artifact.rsp T . , down 5
L = * F C =
. ' . . - - = s
& btk Pl PR00% hn RDCEE W RARG+-T £8-
= inclist.rsp : Co
B liblistrsp £ sp ﬁ 1& m Smart m Y m
| main.d + U < A LA : g et Drivasip T veripd nil2 gy N0 ) BB A A
=] mtb-example-xmc-blinky-freertos.hex $# Li T
2| mth-example-xme-blinky-freertos.map £ vo | Infineon | Basic | Switches | Meters " Sources | Semiconductors || Optoelectronic | 4
= mtb-example-xmc-blinky-freertos.read # Yo T — - ——
gg mt.b.-example-xmc-blinky-freertos.tar.tgz * Potentiometer iE SiIIiigjjenes
2| objlist.rsp # -
= compile_commands.json ¥ YTy TE] |

Quick Panel (x)= Variables &7 Expressions g Breakpoints = O

v KMC1400_FreeRTOS_Blinky_sim (KIT_XMC14_BOOT_001) "

@, Build XMC1400_FreeRTOS_Blinky_sim Application
ﬂ' Clean XMC1400_FreeRTOS_Blinky_sim Application

Feedback

Power Supply
* Launches

VAREF r -:;:

XMC1400_FreeRTOS_Blinky_sim Debug (ILink)
9
HMC1400_FreeRTOS_Blinky_sim Program (JLink) 1) ~ g
9 i
@, Generate Launches for XMC1400_FreeRTOS_Blinky_sim

[
@
~ Tools

Library Manager 1.40
E Device Configurator 3.10

ﬁ online-simulator

Copyright DesignSoft 2021

X ¥ B XMC1404_Q064 - U1 XMC1404_Q064
online-simulator

(infineon

In Quick Panel under
Tools click on online-
simulator

It will open the online
simulation kit: Digital
Twin of XMC1400 Boot
Kit co-simulating

Please login in order to
upload code

Drag and drop .tar.tgz
image on XMC

microcontroller

Upload code

38


https://design.infineon.com/tinademo/designer.php?path=EXAMPLESROOT%7CINFINEON%7CApplications%7CIndustrial%7C&file=mcu_XMC1400_Boot_Kit_MTB_v2.tsc
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| | Infineon
Step 7: simulate Transient and check result

1. Click on simulate

&« c # design.infineon.com/tinaui/designer.php?path=EXAMPLESROOT%7CINFINEQON%%7CApplications%7CIndustrial%7Ca&file=mcu_XMC1400_Boot_Kit_MTE_v2.tsc
— _ _ _ Transient to start the
Infineon , Infineon Designer powered by TinaCloud
mcu_ XMC1300T Boot "Kit_ MTE vZisc - Infineon Designer powered by TINAC @ T— E]ﬁ S I m u I atl O n
FlIeF Edit | View Analysis\ TUi::IS Help - = | — | r— | @ @ n LAY S % _'fl" | B @ .. E fify, 1]
[ BRI00+ INIXDCET «RAX o o ®
= VG1 I o
T HRBDBDOE == 000 2. Check the results in the
| Infineon |l EBasic Jl Switches J[ Meters Jl Sources Jl Semic |\/52 Sooj EJ[ d H H
» ) lagram window
000 @ 9
1. Wanna try it out? Click on simulate |_LED1 20_00m—: |
2. Click on circuit components to change -10.00m-
3. If you like what you see, buy online | LED2 200-00u—; 3. Resutl: | LED1 toggles
0 4. Enjoy other circuits B 400,005 | -
Simulate Transient | LED3 100.00u | INn 5 Mms
-200.00u-
How to program the microcontroller: | LED4 100-00u-
1. Download and install the development ecosystem: ModusToolbox - -400.00u ] | T N L I T | 4 U t -
2. click on New Application and create a new XMC1400 project (e.g ' . sSe curser 10 ve rlfy
3. in the Makefile set: CY_SIMULATOR_GEN_AUTO=1 0.00 5.00m 10.00m 15.00m 20.00m
4. in the main.c speedup the blinking: #define USER_LED TOGGL Time (s) - .
5. build the project and upload the simulation file *.tgz to the MCU - = § s Other Slg n al
Dir <installation=\mtw\FreeRTOSBIinky\build\KIT_XMC14_BO NI T 07 M =7 Y7720 = 7
o - 4 57m 33 5 5 64p 723p 723p 5.37p
File: mtb-example-xmc-blinky-freertos tar.tgz - 07 2 . sem  6yp  [635 59t
Click here to upload the MCU code as archive.tgz @ G coom 0 0 Saim 0095 0095 454 cf
6. click on Simulate Transient to execute the simulation Freg. & Slope|199.2 0 a 167 -181.17p  -181.17p  -80.54p
|Ca|:hed transient 1 X |
- = . T L

Copy

» Usage of this website is subject to our Usage Terms » Imprint > Contact > Privacy Policy > Glossary
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Step 8: debug code in interactive mode

8@ design.infineon.com/tinaui/designer.php?path=EXAMPLESROOT%7CINFINEON%7CApplications%7CIndustrial%7C&file=mcu_XMC1400_Boot_Kit_MTB_v2.tsc w oA

< c

( Iﬁfineon _

mcu_ XMCG1400 Boot” Kit_MTE vZisc - Infineon Designer powered by TINAGIoud

Edit | View Analysls Tools | Help

Infineon Designer powered by TinaCloud

I_ILIDE ERC.. S RAKE (-T2 -
Mode..
Linear = i
GO e IEEEET D@
Enable HDL Code Debugger
| Infineon 5 " S " Semil " Opteelectroni " Spice Macros " Gates || Flip-flops " Logic ICs-MCUs " ADDA-555 " RF " Analog Confral " Special |
lysis Parameters... A A - - T T E o -
I_LED4 ioofidooooldafdd = = F—iria
- q Global Parameters... P25 : | P25
Parameter Limits... y =& - o E S 9 ﬁ : oo AGND 3 { GND
P Part Selection Rules... @ T : - VAREF | VARE
Seebugger e Bl
DC Analysis » - @sharedmib-xmai v ||
AC Analysis N P4 | Settings [> Runish Stepi¥ Step over & Step outlEd Stop & RN ‘ =T
S-cal3aiesivo. inciame_gpio.h
P4 lib-cat3atest-vo. i thh
Transient .. os 208 . thumb_func el catsiatesta -
] ) : S-cal3aiesi v, incame_usic.n
é Fourier Analysis 3 209 .glob1 Reset_Mandler lib-cat3Uatest-v0. _gpio.c
3 P4 ‘melib-cat3\atest-v0. |_scu.c
& P2 210 .type Reset_Handler, ®function fip-cat3latest-vO. _gpio.c
= <o Digital Step-by-Step oot —mane
& y P2l 21 Resec_mandier: v ot e ot o
Digital... P - . X . {Ssharedtarget_Kit_xmc14_boot_001\atest-v \component_bsp._desian._
212 /= Imitialize interrupt veneer =/ [Sshared)target_kit_tme14_boot_001\atest-vd xicomponent_bsp_design_
= P2 {Sshared}argel_kil_xmc14_boot_001\atest-v0.x\component_bsp_design_
Noise Analysis 213 1dr ri, =eROData (sshared]target_kit_xmc14_boot_001\atesi-v0 X\component_bsp_design_
ysis... P2 {Sshared)\target_kit_xmc14_boot_001\atest-v0 x\component_bsp_design_|
=2 215 ldr r3, =veneerend L ‘
F Options. . P2 216 b1 __copy_data El
s
217
|—|VDD 218 1dr ro, =SystemInit
219 bix ro
> Usage of this website is subj 220
221 /= Initialize data =/
222 1dr ri, =DatalLoadaddr m

infineon

Select the Analysis
menu and Enable
MCU Code
Debugger

Click on TR to start
interactive mode

Wait until debugger
window opens

Inspect code in files
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Step 9: set breakpoints and inspect variables

&«

(infineon

c

Debugger @
Settings D Runssp Stepi# Step mell? Step wqﬁ Sfop@ Restart 0 {$prifmain.c w
139 [
140 cy_rs1t_t result;
141 BaseType_t retval;
142
@ 143 J= Initialize the device and board peripherals =/
w144 result = cybsp_init();
146 {
147 CY_ASSERT(0);
143 T
148
150 /= Create the Semaphore for synchronization between Blinky and main task =/ E|
151 xSemaphore = xSemaphoreCreateBinary();
152 i xSemaphore == NULL )
153 { E
Variable Value
= result 0 @
) Add variable 3§ Remove all
Registers | Memory " Watches || Peripherals || Breakpoints |

8 design.infinecn.com/tinaui/designer.php?path=EXAMPLESROOT%7CINFINEON%7CApplications%7CIndustrial%7C&file=mcu_XMC1400_Boot_Kit_MTB

Infineon Designer powered by TinaCloud

Sates || Flip-flops || Logic 1Cs-MCUs " ADDA-555 " RF

idaonnooonananain = =

- O W+ M N - OO

reaaa = po7 RS
P06
P05
P04
P0.3
P0.2
P0.1
P0.0
P3.4
P3.3
P3.2
P3.1
P3.0
P1.0
P1.1

XMC1404_Q064

Time: 330.81us

» Usage of this website is subject to our Usage Terms » Imprint > Contact > Privacy Policy > Glossary

infineon

Select main.c

Set breakpoint
Run to breakpoint
Add variable

Inspect variable result=
0
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Step 10: select other circuits Infineon
https://www.infineon.com/ifxdesigner

: 1. Open landing page

Infineon Designer — Online SPICE Simulator AL D0 et I MGG

m/ifxdesigner

> Home * Infineon Tools

»> Infineon Designer is the first online prototyping engine combining analog and digital simulation functionalities in an internet
application. Requiring a web browser only, it is a perfect match for supporting customers in selecting the right product for a defined
application. Infineon Designer works intuitively in a very short time, and neither installation nor licenses are needed. Please start
with one of the following application circuits.

Why to use Infineon Designer

2. Search for XMC circuit
in table

Infineon Designer is powered by TINACloud the online circuit analyzer of DesignSoft. You can upgrade to the full version of
» TINACloud or its offline version » TINA here: » https://www.tina.com/tinaupgrade

g md J

Circuit Description \

Showing 1 to 25 of 25 entries (filtered from 750 total entries)

00000 0:0235 i 3_ Select BLDC mOtOr

> Why to use Infineon Designer

Digital Twin of XMC1400 Boot Kit co- LED lighting - exam ple with FOC

Reset All Select v

simulating Embedded Application Code  Motor o XMC1404-Q064X0200 AA
generated by ModusToolbox™ control Microcontroller « KIT XMC14 BOOT 001 Read more Infineon Designer — Introduction .
Development Ecosystem along with Power - - - CO ﬂthl runnlng On
analog SPICE circuits supplies e e e — — — e
@ Brushless DC (BLDC) Motor controlled X M C 1302
by Sensorless Field-Oriented Control Motor o XMC1302-T038X0200 AB
(FOC) u_sing XI‘T’IC1302 32-bit ARM® control Microcontroller « KIT_XMC1X_AK_MOTOR_001 Read more
Cortex®M0 microcontroller (Ideal
Inverter)
Brushless DC (BLDC) Motor controlled
« XMC1302-TO38X0200 AB 1 i - ;
by Sensorless Field-Oriented Control Microcontroller > Infineon Designer - Introduction
(FOC) using XMC1302 with MOSFET Motor osrer S LIl pent o
Inverter OptiMOS™ BSC0925ND and control e » IR2301 B o o -
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Exercise: Brushless DC (BLDC) Motor controlled by Sensorless

infineon

Field-Oriented Control (FOC) using XMC™ microcontroller

0 @ Simulate Transient
o S0 @ o

X=
=

Ly SWI4S
P

e

o
o
8
s

vee

e W‘Tﬂ.tn;.

Debugger

Settings [> Runtp Step¥ Step over & Step outd Stop & Restart {Sprijstartup\startup. .~
203 .globl Reset_wandler [E
204 .type Reset_Wandler, wfunction

205 Reset_Handler:

206 /* Initialize interrupt veneer =/
207 1dr ri, =eROData

208 Tdr r3, =veneerend

210 bl __copy_data

212 ldr ro, =SystemInit
213 bix ro

214
215 /* Initialize data =/ E

Register Value Address Value

RO 00000000 =] {o0000020 00000000

R1 10008080 00000024 00000000

R2 00000000 b

R3 00000000

R4 00000000 E

Registers / Memory | Walches | Peripherals |

©

rpm-in

rom_out

shaft_ang|

2 Oij/
0.00

3 OOk}/\f//
-2.00k

- 50.00 l__/
-10.00

2.00 I A
-2.00

200 W
-2.00
-2.00

Motor: Maxon EC 32 BLDC, 15 Watt

il )

ST I [
ECEin

=

QU@
w

L=3865u

1]
@
=5

(=¥l
o l-]
&
=
=2
c

CM=05

Cb=49m

Ct=49m
r_snub=1k"2*pi*CL

param J

param CL
Jparam CR
param CC
param CM
param Cb

Moment of interia. Unit: kg*m~2

Damping end eddy current losses. Unit: kg*m*2/(s"rad)
Friction / drag losses. Unit: kg*m"2/s"2

Magnetic cogging torque. Unit: kg m"2/s*2

Number of north poles

Number of phases

Jparam B ...
jparam F ...
param D ...
Jparam A ..
Jparam P ..

.. Winding resistance

.. adjacent winding mutual coupling factor
.; BEMF constant. Unit: V*s/rad

param Ct ___ Torque constant. Unit: N*m/A

Jparam r_snub = 1k*2*pi*CL

Winding inductance

winding capacitance to ground

1. open application circuit: Brushless DC (BLDC) Motor controlled by Sensorless
Field-Oriented Control (FOC) using XMC1302 32-bit ARM® Cortex®-M0
microcontroller (Ideal Inverter)

2. simulate the circuit using Simulate Transient

3. check the results

- rpm ramp-up/ramp-down profile
- 3 phase currents

4. Enable the debugger mode

Analysis -> Enable MCU Code Debugger

- View -> Preference -> Draw diagram in interactive mode

In the task bar: start the debugger window by click on Interactive mode: TR

Your task
5 Step through the code and select the main.c file and set a breakpoint in main()
function

— run to the breakpoint
— add variables in the watch window
— temperature dependency

5 Change the motor parameter to your needs and simulate again

Bonus task

— Install DAVE™ IDE software and change the FOC code examples

— Simulate with real MOSFETSs Brushless DC (BLDC) Motor controlled by Sensorless
Field-Oriented Control (FOC) using XMC1302 with MOSFET Inverter OptiMOS™
BSC0925ND and high-side and low-side Gate Driver IC IR2301

— Explore stepper motor example: Stepper Motor Control Shield with IFX9201 &
XMC1300 using Fullstep, Halfstep or Microstepping modes

— Simulate PINUS Multicopter Board V2 with XMC1100, IR2301 and BSC0925ND
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Exercise: Brushless DC (BLDC) Motor controlled by Sensorless

Field-Oriented Control (FOC) using XMC1302

(infineon

motor_ 24V BLDC XMC1302 FOC control “ideal switch_v1.t2c - Infineon Designer powered by TINACToud

File | Edit | View | Analysis | Tools | Help

UREQ@O4 I RICSE « WA 4-T £F-

Heead

|| Switches ”

Gate

Motor@ LED
Diriver 8 Driver

Diiver

Simart|

| Infineon || Basic

=L LD ACDCS R [ MEU
Switchf LDO z \

Meters || Sources || Semiconductors || Optoelectronic " Spice Macr

Infineon Designer powered by TinaCloud

infineon

Welcome norbertimlig3!

nteracive mote: ) | ELCg IRy

Diagram

G

File | Wiew | Process |

el AV

X0 TH Q@O E

Inverter (B6 Bridge) based on ideal swilches

U3 BECOS2END_HIGHEIDE_LD
'@ | WS

-

BH_V)

2 ay
=2

Fiz )———E H_w

Lowside

FAAL)

mia »—L( L
{ P2t

P2 .—L L
P3N

=1z Lw

rpm-in

rpm_out

LU

LV

2.001:1/’//
0.00
-2.00k

shaft_angle_out 50.00 3

-10.00—

Z_WM.._ o "

o e WWMAAAL
2.003 r —r— —
-2.00

200

-2.003""‘ . YV

-3.003
200

PR, Y S S
300= T v .

T S S
-10.00 I

|
0.00

|""I"' I T
100.00m 200.00m

Zeit (s)

Cached transient 1 X |
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Demo & Exercise Summary

— Demo: we installed ModusToolbox™ and used the code example Blinky based on the real time FreeRTOS £ Q R -
— set value for generation of simulation image % @3
CY_SIMULATOR_GEN_AUTO=1 % ModusToolbox™ ¢ -

—  speed-up blinking of LED to 5 ms
—  started the online simulation circuit Digital Twin of XMC1400 Boot Kit co-simulating
— uploaded the generate .elf/.hex image Mtb-example-xmc-blinky-freertos.tar.tgz

.elf .hex

— started a transient simulation e RS
©
— Results: m;::{ |
—  verified blinking LED of 5ms with cursor Luon B0y ‘
—  verified uploaded code by starting interactive debugger e
o E—
—  Conclusion: Digital co-simulation has many advantages as reducing a) Time-to-market: start developing before you have the T

hardware kit, b) Safety: test on virtual system will not harm engineer or destroy hardware, c) cost: exploration of design space
cheaper than building hardware many times

— Exercise: Brushless DC (BLDC) Motor controlled by Sensorless Field-Oriented Control (FOC) using XMC™
microcontroller
— you co-simulated the software FOC code running on an XMC™ microcontroller
— you debugged the code compiled by DAVE™

rpm-in 2.00’(1/
— Infineon Designer (SPICE) is the tool of choice when co-simulating analog and digital microcontroller . 0.00
—  All Simulation models are available for download on the product pages rpm_out ZZZ’;EWA//

. 50.00
—  Where to go from here shaftangl oot ———
— Install DAVE™ IDE software and change the FOC code examples
—  Simulate with real MOSFETs Brushless DC (BLDC) Motor controlled by Sensorless Field-Oriented Control (FOC) using

XMC1302 with MOSFET Inverter OptiMOS™ BSC0925ND and high-side and low-side Gate Driver IC IR2301
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Gfineon
Tips & Tricks

> Menu >> View >> Full-screen (full-screen & remove banner)

Enlarge the editor area > F11 (Browser full-screen)
> Component view

»  Zoom-infout: mouse scroll, or key [Shift{}] + drag for zoom-in
> Wire connection: see demonstration

> Multi-selection: see demonstration

»  Circuit view shifting: see demonstration

Edit circuit

> Key combination [Ctrl] + [F]
Search text - Search components in circuit editor
« Search variable in design tool editor

: > browser and server caching issues
Solve artifacts - revert to original (Menu >> File >> Revert to original)
« change language (Menu >> View >> Language)

Import additional SPICE > First menu bar 4k - >> Upload macros. ..
models > Then menu bar [ - >> Insert macros...

> Menu >> Help >> Order or Upgrade...
> Upgrade to TINA Industrial offline version: www.tina.com

More features offline

2025-04-14 public Copyright © Infineon Technologies AG 2025. All rights reserved. 47
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How To Import A SPICE Model (Part 1/2)
@.. T —

File | Yiew | Analysis | Toocls | Help

0 Log in to save, share, download circuits:

34 Open.. Alt+O |

File | Edit | View | Analysis | Tools | Help

LUHE OO XOC2H W ARAX{ [#-T)E @ -
s o = d & Insert Component.
AR OREREEEEI, .

| khgeod H Basic ” Switches ” Meters ” Sources || Semicondu Ay Insert Text..

& Insert Interpreter Text.
4 Insert Design Text. .
B~ Insert Diagram...

V@ Insert Symbolic Result
=& Insert Picture

# Download macro...

@ Upload Macro

Macro name: IR2110

Source Current circuit (® From file

Macro file
(tsc |tsmi|cir)mod|s pillib|vhdlv|valvams)

@ Upload Cancel

2025-04-14 public

Dateien auswahlen | IR2110.0ib

=

Gfireon

Login with your mylnfineon account
Select File -> New, create a new circuit

Click menu bar symbol 4k~ and click “Upload
macro...”

Name your model, select “from file”, and browse to
your SPICE model in .SUBCKT format

Click on “Upload”

Example Model OrCAD Capture for IR2110

SUBCKTIR2110 VDD HIN SD
LIN V55 HO VB V5 VCC COM

LO

+PARAMS:

+ T1=-40T2=25
T3=125

ENDS  IRZ2110

Copyright © Infineon Technologies AG 2025. All rights reserved.
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https://design.infineon.com/tinademo/designer.php?path=EXAMPLESROOT%7CINFINEON%7C&file=start.tsc
https://www.infineon.com/cms/en/product/power/gate-driver-ics/ir2110/
https://www.infineon.com/cms/en/product/power/gate-driver-ics/ir2110/#!designsupport
https://www.infineon.com/cms/en/product/power/gate-driver-ics/ir2110/

How To Import A SPICE Model (Part 2/2)
@ Edit Macro Pins *

Pleaze specify the macro pins as index/name pairs on each edge
separated by commas or new lines! |.e. Replace 7 with pin names (Vin+,Out efc ).

0 ooz VB?
2 WS

so? VCC?
LIN? IR2140 COnM?
WIS LCv?
HOv?

Schematic Editor @

O+ NI XIDCRE A Z A (T £
% Find & Insert Component...

-
TP ) i " LED smartilinearl .. |
ISP ROERERE 4 rsersus.
Basic

Switc hes Maters Err D = T Insert Text...

Driver

Infineon
\j Insert Interpreter Text...

User macros # F. .

L Insert Diagram. ..
|!B21g Y& Insert Symbolic Result
Name £ Insert Picturs
IR2110 b 4

Il; Uplogd macro. ..

1 macros L Download macro...
QK Cancel
2025-04-14 public

ok ow

Edit symbol pin layout

Gfireon

Optional: Replace “?” with new pin nhame in symbol

Example: VDD/? -> VDD/VDD

Optional: place pins on top, left, right, bottom

Click on OK to upload macro

Click menu bar symbol (4 ~ and click “Insert

macro...”

Select IR2110 macro and place it on your schematic

U1 1R2110

—vDD

~HIN 32

~SD

A IR2110 VvC
COM

—VSS Lo

—IHO

/. Finalize your circuit and Save it with “Save -> Save

8.
9.

as
Test your circuit

Copyright © Infineon Technologies AG 2025. All rights reserved.
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Thank you an see you soon in our next webinar
https://www.infineon.com/cms/austria/en/IPCEI-on-ME

l/'
0 Infineon All ~ | Sea Q Newsletter Contact WheretoBuy @& mylnfineon~ Y& Cart(5)

Products  Applications Design Support Community AboutInfineon Careers

Home Aboutinfineon Austria  Research & D Fab i i Jobs Austria  Press  IPCEl on ME

B IPCE|
onMicroelectronics  figh *
*
5 :
S

Infineon Technologies Austria - Part of IPCEI Microelectronics

Infineon’s power semiconductors are deployed in key markets such as automotive, energy, digital and industrial equipment. These power
electronics solutions also drive innovation in environmental sustainability, energy-efficiency and reduction of CO, emissions.

Infineon’s IPCEI spillover activities include the following areas:

* STEM education and talent
Infineon Austria will actively involve educational institutions and STEM talent, from pupils to PhDs.

e Event Date Time

Microcontroller Co-Simulation 18.10.2023 10:00 - 11:00
New time!
Digital Power Supply Simulation 18.10.2023 11:00 - 12:00
New time!
Online LCC development tool 28.11.2023 13:00 - 14:00
2025-04-14 public

] |PCE|

on Microelectronics

Quick design of a flyback converter

> More information

Application driven development Part [

USB-PowerDelivery
> More information

Application driven development Part
II: Embedded Coding

> More information o .
Application driven development Part

I1I: Cloud Co-Simulation

Copyright © Infineon Technologies AG 2025. All rights reserved.

28.11.2023

13.12.2023

13.12.2023

13.12.2023

14:00- 15:00

14:00-15:00

15:00- 16:00

16:00-17:00

infineon

» More information

» More information

> More information

» More information
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Find us on Social Media

o www.facebook.com/infineon

, www.twitter.com/infineon

2025-04-14 public

. www.instagram.com/infineoncareers )( https://www.xing.com/pages/infineon
. . . - . . .
In www.infineon.com/linkedin u www.youtube.com/c/InfineonTechnologiesAG
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