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infineon
Infineon Vision: We are the link between the real and the digital world L/

Our vision

We are the link between the
real and the digital world.
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Our mission

Our values

We commit We make life
We partner easier, safer
We innovate and greener.
We perform

Part of your life. Part of tomorrow.
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Infineon offers a unique portfolio linking the real and the digital world
.com

https://www.infineon
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Software & Tools help developers to shorten design-in time (infineon
https://softwaretools.infineon.com

> Secure & Safeguard - ( easy
E e & vsate
2 «-- ¥ green
c Power Power o
o Path Management ModusToolbox v connected
3
& Sense Actuate Compute Secure & Connect
Y Safeguard

> Does the sensor
switch at the right
position?

> What is the overall efficiency? » Is my design stable?
> Does my design not overheat? > Does my software run w/o errors?
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Magnetic :
de?si . Thermal design

» g Software design
g
[ Sensor Tools IPOSIM (IGBT, Bipolar, SiC) Infineon Designer (MOSFET, IGBT, Gate
.g (3D, Angle & Hall Motor Simulator (IGBT, IPM) Driver, Voltage Regulator, Audio Class D, MCU)
© Sensors) OPTIREG™ (PMIC) PowerDesk (DC-DC Pol)
= OFTTREG ™ |
S PowerEsim (SMPS) oy = A i
plegs TINA

@ python A

EasyAPE PRO (ATV Body Power) TINA Spice, PSpice, SIMetrix, [Ltspicel]

1 switches & diodes only
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Infineon Designer - Online SPICE Engine
https://www.infineon.com/ifxdesigner

(infineon

\\\\\

650+ application circuits (lighting, power supplies, motor control, computing DC-DC PoL, Audio etc.)
Accurate transient and system efficiency simulation powered by TINA SPICE engine

Full-featured circuit editor with Infineon SPICE library for free

Export to Altium PCB design and export of the BoM (Bill of Materials)

Fast parameter configuration with design tool for better evaluation experience

Digital/analog co-simulation (e.g. Microcontroller code debugging)

2021-06-23
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Infineon Designer Server Infrastructure

(infineon

www.infineon.com/ifxdesigner

Infineon servers DesignSoft servers

www.tinacloud.com

Online

Excellence in Computer Aided Design and Educational Software

Offline

g
e g
_— E
S
Compatible
|
o
D PC, Mac. Tablet, Smartphone
[ o Available in 22 languages
=
[
@ m—
TINA] |
Q Upgrade j}r%
b . .
uo. TINA Industrial version
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Infineon Designer Features

(infineon

Efficiency

simulation

Component
losses

Component
junction
temperature

Steady-state
system
efficiency

)

Export
to
Altium

Infineon product »
footprints

Passive
component
footprints

Altium PCB
project with

schematic )

Export BoM

Detailed BoM
including type,
value, footprint,
part number,
description,
manufacturer
and more

Export to excel
or print to PDF

Design
tool

Fast
configuration of
circuit variables
and global
parameters

Individual
function
programming

MCU-SPICE
co-simulation

Support of XMC1000,
(PSoC® 4/6 under
evaluation)

Instruction Cycle accurate
co-simulation

DAVE™ support

New: available for
XMC1400: ModusToolbox™
support
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Thermal & System Efficiency Simulation (infineon
24\ Automotive Battery Switch Demonstrator

94-'1“,@7'

1. Open circuit and login ‘ﬁ Clear pawer type
with myInfineon account \ Set 23 power source
- " Optoelectr Set as power sink
U Set as power loss 9|Set U3 as power IOSSI
eAnaIYSis U3 IPLU300N04S4_1R1_LY
Run Transient Analysis J300N0454_1R1_LO Flossiuz)
Parameter Value
2. Check & set the power ot ooy 7N\ S
types of components End displsy AL .
Start condition | 2 hitial values vl & S 3
Draw excitafion z H
Stress analysis epablad
|—|Cancel . S”"‘T""“ @ S \_.I:ad V_load
. . | ate - .i _ Ragate 1k
3. Set transgnt an_aIyS|s werreeen 069
and run simulation Fie | View | Process | o]

Efficiency: 95.72% Total Input: 37.2k W Total Output: 35.98k W

- Component Power type Power dis. .. Percentag... PassiFail _ E
Battery Sourcs 37.2k 100 Pass ;%
Rload Sink 35.98k 96.72 Pass \ e
U3 Loss 201.45 0.54 Pass

Mixed Transient 1 ¥ |l Power dissipation 1 ¥ J

!
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Export to Altium PCB infineon
1.0V 6A Single Output Integrated PoL Solution IR38060

1 J60"digital_12Vin_ 1.0Vo_306KHZ_6A” singleOut intlDO_integrated” POLC_TR_VZT5C - Infineon Designer powered by TINAGlood'

1. Open circuit and login
with myInfineon account

View | Analysis

[ New DCRE N RAZOP-T L8
53 open.. Alt+0 =
Rz

Reopen 3
J{ Meters Jl Sources Jl Semiconductors Jl Opteelectrenic Jl Spice Macros Jl Gates Jl Flip-flops Jl Logic ICs-MCUs

¥ Revert to original

H Save...

o savess. o w
. Report
ﬁ Check eTailer availability

2. Download as Altium # ode-avauamw.. » _
archive and check T 2 verson 11750

BOOT
R410 C10 100n
sw
= Bill of Materials.. as version 10 TSC... s .

Share... as version 9 TSC... + 1

= =
as version 7 TSC... | = =| 2
4 [ L]
1 Logout B L T | c
v | :
as Altium archive... " FE20 | maen Cj TZN p
= =4 N

— ! T3E 17.92n A1 265K R0 T8 2

1
1 Fe1r 285 dzp o
f————g—FB =
COMP <=
g

sage of this website is subject to our Usage Terms

Footprints P Mame
=~ IR38060_digital_12Vin_1.0Vo_306KHz_6A_singleQut_intLDO_integrated_POL_TR_V2
D IR38060_digital_12Vin_1.0Vo_306KHz_6A_singleQut_intLDO_integrated_POL_TR_V2.PrjPchStructure
IR38060_digital_12Vin_1.0Vo_306KHz_6A_singleQut_intLDO_integrated_POL_TR_V2

& CAPAEGGOXE00N
£ INDM108103X400N
& IR38060-V

£ RESCO603X26N
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Export to Altium PCB

1.0V 6A Single Output Integrated PoL Solution IR38060

(infineon

1. Open circuit and login
with myInfineon account

2. Download as Altium
archive and check

3. Open project in Altium
and start PCB design

2% 75580 L, o N

{ Vacin

4 Footprint

Name

® IR33060-\

4 Models
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Export the Bill of Materials (infineon
1.0V 6A Single Output Integrated PoL Solution IR38060

1 60" digital_12Vin_1.0Vo_306KHZ_6A” singleCut intlDO_integrated” POLC_TR_VZT5C - Infineon Designer powered by TINAGlood

File | Edit | View | Analysis | Tools | Help

0 Now DCZH S ARAXA + -2 £8-

3 open... A0
Reopen

1. Open circuit and login
with myInfineon account

¥\ Rever fo original Jl Flip-flags Jl Logic ICs MCUs

o save.
E Save as..
L Report
o =
= Check eTailer availability 2 i_l‘jﬂ -
= Check SPICE madel availability.. o4 L £
2. Open the Bill of o 8 |
load r e R_1 £ (—f BOOT
- - C10 100n
Materials, check details = 1 B _WHFT_M
= EIEAA AR a <: g i ) 11143, nLT 19
Bill of Material (B3]
Group and sort by -
Type Label * Value Footprint Description Part Number Manufacturer Commenis | -
S - l
050 IR_1 IR33060 IR33060-V  DC-DC Pol Regulator IR33060M Infineon high performance
16 Inductor L1 8.67u INDM10810...
Current
3. Save to Excel .csv 17 Qurent . Loas
18 Current Arrow OUT_I2
19  Voltage Pin  OUT_V:1 E
20 Voltage Fin PGOOD
21 Voltage Pin  PVIN
22 Resistor R_Load 2 RESCOG03X...
23 Resistor R1 2174k RESC0603X...
24 Resistor R10 0 RESC0603X...
25  Resistor R11 0 RESCO603X...
26 Resistor R14 0 RESCOG03X ..
27 Resistor R15 T RESCOG03X ..
Close
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Use Design Tool - Parameter Setting & Calculation (infineon
1.0V 6A Single Output Integrated PoL Solution IR38060

with myInfineon account [t Hiasiaa ST T ‘ Lo
Please double click here to enter design criteria _p.;g
Double click —

Transient Analysis - accurate |9 B

1. Open circuit and login [ 1 Htieaiuibiiolil 3 TT | T
) T T

Transient Analysis - fast

V_in

V_out [1.0,1.0] 1
Please double click here io enter design criteria —n—
{ g H | out[06] ] pe

i""_l’“‘ Vﬂlﬂge b F_sw [300k,350K] 306k
in = 14;
{ Target output voltage - fixed due to Config file } C_out [1n,1000u] 17.5u

2. Open design tool, set
parameters and Run

V_out = 1; C_out_Nr [2,100] 16
{ Maximum output current }

|_out = 4; Vout_ripple [0,V_out*0 1] 10m j;c

| s 3

{ Target Switching Frequency - fixed due to Config file } | -3 [1n,4.7n] 29n

F_sw = 306k; = E

{ Derated (DC & AC) value for a single oulput capacitor | [ By L0y ch Y el R | 35

ELTTE= (7T - I_step [0.1_out-0.01] 500m

{CNI.IH:D:IT of :I.Iﬁ‘lpl.l‘l capacitors with value C_out } erate your i
,_out_Nr = 16; Jerate your ct

{ Target Vout ripple } 63 are prel

w
L

=

(=]

: : Vout_ripple = 10m; I d
3 . S | m U I ate ag al n { Compensation capacitor Default is 2 2nF } Qnmj Cancel | | Properties s can be ch:
C8_ Cc:=22n; onent) and
{ L_ripple vs lout percentage }
L_ripple_percentage = 35;
{ Load step current }
|_step := 500m;

Design Tool (advanced mode see appendix)
Easier parameter setting
Faster value calculation for all circuit components set by defined formulas & scripts

2021-06-23 Copyright © Infineon Technologies AG 2021. All rights reserved.
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Design Tool — Setup & Programming (infineon
1.0V 6A Single Output Integrated PoL Solution IR38060

Tools | Help Design Tool Ex
1. Open Menu >> Tools | |_ .
: E] Property Editor... B
>> DeS|gn TOOI . % Diagram Window... enierdemgn crrtena| |
. . Comment
Serial Monitor... e )
E Interpreter Window... V_out 1 1.0 1.0 Target output v._. @)
I_out & o & Maximum outp_.. @
33 Open Design F_sw 308k 300k 350Kk Target Switchin__. &)
2. Create parameters for | Re-design this Circuit... oo 17 " 1000 Dersted 0C &... @
user interpreter window @ i e

—
9 End; “

{===Input Parameters===
{Input voltage [V]}

Vin:=¥ in

{Qutput voltage [VT}
Vout=¥ out

{Cutput current [Al}

3. Assign values, create lout= |_out

i {===Calculation of final values: change with care===
formu Ias and Scrlpts {Recommended Confiqurations see Datasheet}

Vo _ripple:= Vout*0.01 {Voltage Ripple 1% of Vo} .
Vo _ripple=[10m
|_ripplec= lout*(L_ripple_percentage/100) {Current Ripple 20%}

|_ripple=[2.1]
Slew _rater=2.5 {2.5Aus}H
Cg=C8 Cc -
D= Vnntin TNty Cuelal
oK Cancel
Row: 1, Column: 1 y
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Design Tool — Setup & Programming (infineon
1.0V 6A Single Output Integrated PoL Solution IR38060

Assign values

sl BN 1. Assign parameter value to component
Settings N N
Design tool parameters s Vin:=V_in
Parameter  Value Min Max Comment | Y Vin = component label
V_in 12 5 21 Input voltage (=] Vin 12 L .
V_out 1 1.0 1.0 Target output v.. e T 9 Value a'SSIgnment
1_out 8 0 6 Maimum outp... @ N V_in - design tool parameter
F_sw 306k 300k 350k Target Switchin... &
e e " oo pmelest 0 |l 2. Assign parameter value to local variable
i e out_scale_loop-=Vout_scale_loop_calc{Vout)
Functions - out_scale loop=[1]
End; || Bvrer =Vout*Vout_scale_loop
{:::|r|pu[ Parameters=== VOU[.:V_OU[
Qin:= Vip/ m}o Vout - local variable used in
Pumsaliage .
: . 9 calculations
en
V_out - design tool parameter
{===Calculation of final yalues: change with care=== -
{Recommended Configurations see Datasheef}
%g_;:gg:::uyin%ro.m {Voltage Ripple 1% of Vo} . Global Parameters E] |0Ut:_|_0Ut
E;:Eg:gzz[ zluﬁy]f{g_ ripple_percentagei100) {Current Ripple 20%} lcliio s lout > global variable
Slew rate=25 {2.58/us} out i
RS, nmo d |l |_out > design tool parameter
| oK | [eacces
Row: 1, Golumn: 1 P | LLS
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Design Tool — Setup & Programming (infineon
1.0V 6A Single Output Integrated PoL Solution IR38060

Create formulas and scripts

====Calculate Inductor >}

1:=(Vin-Vout)* (Vout/(Vin*F_sw*I_ripple)) * Support math. operators: + - */ () etc...

e L « Support math. functions: e.g sqrt(), Round(), etc...
* = - value assignment

« = -> display value (e.g. calculated results)

* {} > comment

2. Assign parameter value to local variable

* Supoort Pascal scripting

*  Support math. operators: + - */ () etc...

* Support math. functions: e.g sqrt(), Round(), etc...
* = - value assignment

« = - display value (e.g. calculated results)

* {} > comment
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Design Tool — Setup & Programming (infineon
1.0V 6A Single Output Integrated PoL Solution IR38060

Insert Design Text (Interpreter Window) for quick access
T L6~

% Find & Insert Component.
% Insert Global Macro...

A% Insert Bus... l Gates Jl Flip-flaps Jl Logic ICs-MCUs Jl ADDA-
T Insert Text .
@ Insert Interpreter Text.. 1 Please double click here to enter design criteria }
4| Ingsert Design Text... { Input voltage }
Inser Global Parameters Text vn =12,
naert ialohal Farams { Target oufput voltage - fixed due to Config file }
B Insert Diagram... V_out = 1;
i 1 Maximum oufput current }
V¥a Insert Symbolic Result | out =6
Insert Picture {_Targel 5.wi1ching Frequency - fixed due to Config file }
F_sw = 306k;
1 Derated (DC & AC) value for a single cutput capacitor }
i Upload macra... C_out := 17 5u;
I { Mumber of output capacitors with value C_out }
Insert macro... C_ouf_Nr:= 16;
% Download macro... { Target Vout ripple }

Voul_ripple := 10m;

1 Compensafion capacitor. Defaultis 2.2nF }
C8_Cc=22n;

1 Lripple vs lout percentage }
L_ripple_percentage = 35

1 Load step current }

I_step = 1.38;

- = +

R2B1T

=
o
@
-+
@
o
o

R31 4.99

TAME 2
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infineon
All MCU Circuits

»Home >Tools »Infineon Tools

»  https://lwww.infineon.com/cms/en/to A . : :
2 . : Infineon Designer - Online SPICE Simulator
ols/landing/ifxdesigner.html?search e .
- > Int |r|eo.n eswgne.r.lstheflrs‘tonlme protot}:p-lngengme combmlnganalog-and dlgltal5|m.ulat\on f.unct\on.alltlesm an internet )
=true&keyword=microcontroller 2polcaion. nfincon esgnerworka ety very shot £, and et oo nr censes e meeded. Plesse st

with one of the following application circuits.

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

) Vldeo Gettl nq Started I nfl neon Showing 1 to 18 of 18 entries (filtered from 656 total entries) microcontroller
H Circuit Application ¥ | Product Category ¥ | Product Configuration Description ¥
Designer MCU

Reset All

BTT6030-2ERA
BTT6020-1ERA

24V smart High Side Switch shield with

Automotive  Smart Switch

™ . .
PROFET BTT.GOB(} 2ERA and BTT6020- ST Microcontrolier o XMCL100-TO38X0064 AR Read more
1ERA for Arduino

= 24V_SHIELD_BTT6030
Stepper Motor Control Shield with Motor Motor Driver + [PE20156
IFX9201 & XMC1300 using Fullstep, control Microcontrolier = XMC1302-T038X0200 AB Read more
Halfstep or Microstepping modes o KIT_XMC1300_IFX9201
i begib s Bl 12V DC Motor Control with BINS982TA | e » XMC1100-T038F0064 AB
and XMC1100 for one uni-directional DC B— Microcontroller « BTN8982TA Read more
brushed motor
: cun 12V DC Motor Control Shield with + KMCL100-To3EF0052 AR
This time lapse video BTN8982TA and XMC1100 for two uni- Motor Motor Driver * BIN8282TA Read
introduces the major features of the Infineon Designer ,a free online SPICE simulator combining analog SR directional or ane bi-directional DC control Microcontroller « DC- cad more
and digital co-simulation with debug functions. Requiring neither installation nor licenses it supports brushed motor MOTORCONTR_BTN8982

perfectly in selecting and design-in the right Infineon product for the right application in a very short

time.
48V inverse buck LED driver for RGB Power MOSEET + XMC1200-TO58F0200 AB
color controlling with BSR606N and LED lighting = BSRe06N Read more

XMC1200 Microcontroller

KIT_LED_XMC1202_AS_01
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https://www.infineon.com/cms/en/tools/landing/ifxdesigner.html?search=true&keyword=microcontroller
https://e.video-cdn.net/share?video-id=FS53e8fN5E1dfM-5PZ4yei&player-id=E9W5foaMoUuxrto5-fGaPP
https://e.video-cdn.net/share?video-id=FS53e8fN5E1dfM-5PZ4yei&player-id=E9W5foaMoUuxrto5-fGaPP

(infineon

Agenda

Infineon: the link between the real and the digital world
Infineon Designer introduction

Infineon Designer — SPICE & XMC™ MCU co-simulation using ModusToolbox™

Summary
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Solution: Digital Twin Circuit Simulation Cinfineon
simulate first on virtual system before building the real hardware

1, build application code project in ModusToolbox™ New Software Ecosystem: ModusToolbox™

Supporting XMC1400

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

upload .elf .hex to simulator

U

.elf .hex

Value Proposition

o o 1 > Flexible: You can use any IDE in your own
“Mdh —— workflow (Eclipse, GNU Make, IAR Embedded
- Workbench, KEIL pVision; Visual Studio Code)

— e > Cross platform: Linux, macOS, Windows

3

co-simulate XMC™ w/ SPICE

Value Proposition MCU co-simulation
> Time-to-market: start developing before you | ——] > GitHub software ecosystem driven by

have the hardware kit manifests: Create a project with the latest
version using Project Creator independent of any
IDE and export to any IDE

> Library Manager Add, update, or remove
libraries with the Library Manager

> Safety: test on virtual system will not harm
engineer or destroy hardware

) Cost: exploration of design space cheaper
than building hardware many times

> Security: CCS controller lack a debug
interface so code debugging can be only

> Kit & Board Support: Includes board support
packages (BSPs). Every release of every library
is readily available

> Tools & Configurators: to set things up Device,

run on real hardware kit CapSense, QSPI, Smart I/0, USB, Bluetooth,

Segment LCD

2021-06-23 Copyright © Infineon Technologies AG 2021. All rights reserved.
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infineon
ModusToolbox™ Design Flow

- x

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

BrHlE ®-{-BirnEr s IR SiE -0 W-i® ] Q iE|
[ Project Explorer 7 %5 Debug 3 Registers 3, Peripherals EY § =0 [@ma = O g= Outline 57 =8
v (= build ~ fidefine BLINK L S ~ AW e %|w B
~ (&= KITXMC14 BOOT_001 #define MATN_TASK_NAME ("Main") 2 FreeRIOSH
v Debug N #define MAIN_TASK_STACK_SIZE (configMINIMAL_STACK_SIZE) . :
9 #define MAIN_TASK_PRIORITY (tskIDLE_PRIORITY + 1) U taskh
> et =1 semphrh
> (2 libs ©/* USER LED toggle period in milliseconds */ B rihenh
> [@) main.o - [arm/le] /% IMLIG-2021-@4-16: USER LED togg] _ O
» 5. mth-example-xme-blinky-freertos.ef - [arm/le] /*#define USER LED TOGGLE PERIOD M mcu_XMC1400_Boot Kit_ MTB> X + (-]
artifact.sp [ Jl:define USER TOGGLE PERI!
(5 cygbuildmk ptatic unsigned int global_coun &« C {Y & designinfineon.com/tinaui/designer.php?path=EXAMPLESROOT%7CINFINEON%7CApplications%7Cindustrial%7Cafile=mcu XMC14.. ¥ Q ¢ # &
inclist.rsp Welcome Norbert}
liblist.rsp

| nteractive mode: FOTBiC A gz

main.d
mith-example-xmc-blinky-freertos.hex
mitb-example-xmc-blinky-freertos.map

mith-example-xmc-blinky-freertos.readeff
mitb-example-xmec-blinky-freertos.tar.tgz

Function Name: blinky_task
“’bﬂ“t""p . Iz L Gates Jl Flip-flops J{ Logic ICs-MCUs Jl ADDASSS J{ RF J{ Analog Cnltq‘
compile_commands.json . MO i
Summary: 8 7 F—i7z0
> G > deps v Oy P 27 vt amice il
This RTOS task toggles the User 27 = P23 yees  Pas(mo oz iren o
5 G images 2l s P210 ) i P2M(pz SR iR
22 & AGND 3y GND  VAREF | ¢ yarer o e e an %
[

5 (= libs
o Quick Panel ()= Variables € Expressions 9 Breakpoints

: Task parame How to program the microcontroller:

e 1. Download and install th ecosystem: V23
o RTOS task never returns. 2 dlick on New Application and create a new XMC1400 project Blini

. . ky
C t X M C 1400 ‘ ~ I t main c o speedup the blinker: #define USER_LED_TOGGLE_PERIOD_MS 5 Pap,, g [
rea e neW pp ICa |On s o s 4. build jgct and upload the simulation file *.19z to the MCU seeoaco

LRETURN static void blinky_task reeRT T_XMC14_BOOT_001\Debug iiiiEEEEERE
~ Start File: mtb-example-xmc-t larigz

This LED will blinkl 'Y

) XHC_UNUSED_ARG(pvParameters) ; Click here 1o upload the MCU code as archive 1gz Potentiomet
i ew Application 5. click on Simulate Transient to execute the simulation otentiometer
~ Launches for(ss) .
Diagram =
/= Block until th h =
45 FreeRTOS Blinky_v3 Debug (Link) oc “:E;E( e semap! f” Fie | View [Process |8 B ] € AV P» S XN THEH QO
© FreeRTOS_Blinky_v3 Program (ILink)
Va1 400 XMC1404_GUBS
& Generate Launches for FreeRTOS Blinky_v3 N
& Console 52 [ Problems [J Memory 4§ 3
~ Tools VG2
MedusToolbex Console N
Library Manager 1.30 Log File(s) for this session are stored| || ., 2oy 7
Device Configurator 3.0 . z’n’;m
(& online-simulator 5 | | e At 0 3 3 S
3 . |_LED3 100.00u
v Documentation 200003
. . - . I_LED4 100.00u T
00 T T T T 1
000 5.00m 10.00m 15.00m 20 00m
Time (5)
[2) CoreLibrary (core-lik) {cacneu iransient 1 % J
200 yRT Rt yma | FS—(e
[2) ¥MC Peripheral Library for XMC1000 Family: Introducing XMC Peripheral Library ] ]l P2 e oor [ enieagii=rion {4
[2) XMC Peripheral Library for XMCA000 Family: Introducing XMC Peripheral Library Text Copyright DesignSofl

Writable | smertinsert 62:1136] g
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Demo 1: ModusToolbox™ |oT/Binky XMC1400
Start circuit design

Infineon

> C 0O @ design.infineon.com/tinademo/designer.php?path=EXAMPLESROOT%7CINFINEON%7CApplications%7Cindustrial%7C&file=mcu_XMC1400_Boot_Kit_MTB_v2.tsc

1. Wanna try it out? Click on simulate

2. Click on circuit components to change
3. If you like what you see, buy online USER LEDs
4. Enjoy other circuits

Simulate Tran:

How to program the microcontroller:

1. Download and install the ecosystem: V23
2. click on New Application and create a new XMC1400 project Blinky
3. edit main.c to speedup the biinker: #define USER_LED_TOGGLE_PERIOD_MS 5
4. build the project and upload the simulation file * 1gz to the MCU
Dir. <installation>\miw\FreeRTOSBlinky\build\KIT_XMC14_BOOT_001\Debug
File: mib-example-xme-biinky-freertos tarigz
Click here to upload the MCU code as archive.tgz

This LED wiill blink!

5. click on Simulate Transient to execute the simulation Potentiometer

How to start the debugger.
1. activate debugger with Analysis -> Enable MCU Code Debugger 5 ol
Click here to start debugging & e

it - FreeT0S_Binky v/main.c - Ecipie IDE for ModusToolbe
e a0 Souce Relactor Navigate Sewch Project Rur
. R SRR

& ot o 71 19 Debug il Regaters ), Pangherals
@ - CapSense Buttons_and Sider.v) |Caple:

~ &8+ FreeRTOS, Blky. 3 f K105 Bink
& Sinares

¥ i Debug | Diagram

QAR IKAVHIS XN

e || e | view | Process |

on o - rmte]

5 mit-exampleam-binky-freertos o - [srnvle]

. download your own circui

Digital Twin of XMC1400 Boot Kit co-simulating Embedded Application Code
gt d by ModusToolbox™ Develop 1t Ecosystem with analog SPICE

Good news: ModusToolbox™ is now supporting code generation for our XMC1400 microcontrollers bringing together
the ARM® Cortex®-M0 core and market proven and differentiating peripherals for motor control, power supplies and lighting
Freely simulate your application code and benchmark the performance virtually before getting the real hardware.

ModusToolbox™ is all about making life easier for developers. From project creation to product deployment, ModusToolbox™

has labor-saving tools and utilties that form a complete development environment which can be integrated into established
development flows or swapped out for preferred alternatives.

Download Development platform: ModusToolbox™ 2.3
Product info: XMC1404-Q064X0200 AA
Reference manual: XMC1100 AB-Step
P 400 Bt
Simulation Code Example Blinky XMC1400 Boot Kit
: .

Other circuits

Buy online

& ethactsp V61 4.00 . Clnfineon
R | ol s epe
R mind |ve2 j s 5 TER S o oas
= mib-example-xme-blinky-freertos hex 0.00
& mib-sxamplesmc-blnky-reron
I e e i My oo |_LED 20.00m
- - mth-example xme-blinky-freertos tartgr -10.00m-
|1_LED2 200000
-400.00u-
|_LED3 100.00u-1 T
-200.00u
|
|_LED4 100.00u—
~400.00u~} T T T T T T T 1
0.00 5.00m 10.00m 15.00m 20.00m
Time (s)
|| cached ransient 1 x
Copyright DesignSofi 2021
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https://design.infineon.com/tinademo/designer.php?path=EXAMPLESROOT%7CINFINEON%7CApplications%7CIndustrial%7C&file=mcu_XMC1400_Boot_Kit_MTB_v2.tsc

Demo 2: DAVE™ Motor Control/FOC XMC1300
Start circuit design

Infineon

c 0

s | Tools | Help

1. Wanna try it out? Click on simulate

2. Click on circuit components to change

3. If you like what you see, buy online
4_Enjoy other circuits

Simulate Transien

Reset circuit

How te program the microcontroller:

1. Build project in DAVE

2. Pack together the project folder into a zip
3. Upload MCU code as zip file

Motor: Maxon EC 32 BLDC, 15 Watt

©_snub=Tk2pi"CL

paramJ ..
param B

Moment of interia. Unit: kg'm*2

Damping end edy curent losses. Urit: kg*m/2/(s*rad)
parsm F .. Friction / drag losses. Unit: kg'mr'2iz'2
param D . Magnetic cogging torque. Uit kg m'2/s'2
param A... Number of north poles

param P . Number of phases

param CL .. Winding inductance

parsm CR .. Winding resistance

param CC ... winding capaciianc to ground

param CM .. adjacent winding mutual coupiing factor
param Cb.; BEMF canstant. Unit W sirad

param Ct ... Torque constant. Unit: Nm/A

param r_snub = 1k“24pi*CL

o
g

Inverter (B6 Bridge) based on ideal switches

u;

o 3 BSCO825ND_HIGHSIDE_LO
1 ﬁ
Hv

XMC1302_T038

Closed-Loop/Oper
5V: clased loap
OV apen loop
Sw-sPOT1
VOO b .

8 design.infineon.com/tinademo/designer.php?path=EXAMPLESROOT%TCINFINEON%T7CApplications%7CMotor%20control%20and%20drives%7CBrushless%20DC%20Motor% 7C&file=motor_24V_BLDC_XMC1302_FOC_control_ideal_switch_v1.tsc

Log in to create, share, download your own circu

Brushless DC (BLDC) Motor Maxon EC 32 controlled by Sensorless
Field-Oriented Control (FOC) using XMC1302 (Ideal Inverter)

This simulation example shows how to control the brushless DC motor (BLDC)
Maxon EC 32 by sensorless Field-oriented Control (FOC) algorithm using
XMC1302 32-bit ARM® Cortex®-M0 microcontroller with focus on low-cost
embedded control applications. Our XMC1300 family is best suited to integrate

all the control and analog interface functions required for sensorless Field-oriented
Control (FOC), brushless (BLDC), brushed DC and PMSM motors achieving highest
cost-performance ratios.

How to start

1) adapt the motor parameters to your needs

2) set your speed profile [rpm]

3) run the simulation and check the performance of the motor control algorithm

Highside Phase Current Sensing ~ Debugging 4) update the control algorithm source code using DAVE™ IDE
P03 | (Cantrolinierrup Erar 6) flash the updated code to the simulator
sarLigy Diageem
P210 o - Fiie | View | Process | e €AYF I SIRN TEH OO X
piz ,—[.{.U-. 2 00k
Lowside fem-in ) m
P1LAL_U) 000
BRI g pm_out 3.mtw_
L 20
B shaﬂ_angle_om_wiooj________———————
L 2~ AAAA WA
-2.00
oo LV 203 AN AN
-2.00
LW 2 e NAAA AWAAAA
-2.00
Id 200 g — ~
3.00=
200
I = P S S _
1 -3.00= = v =
V.U T ——
-10.00 ' | ‘ T ' |
0.00 100.00m 200.00m 300.00m
Zeit (s)
Cached transient 1 X |
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https://design.infineon.com/tinademo/designer.php?path=EXAMPLESROOT%7CINFINEON%7CApplications%7CMotor%20control%20and%20drives%7CBrushless%20DC%20Motor%7C&file=motor_24V_BLDC_XMC1302_FOC_control_ideal_switch_v1.tsc

Demo 3: DAVE™ Power Supply/PFC XMC1300

Start circuit design

Infineon

IRCresistivetsc -Infineon Designer pawered by 11INACloud Dema

1. Wanna try it out? Click on simulate

2. Click on circuit components to change
3. If you like what you see, buy online

4. Enjoy other circuits

I_in
How to program the microcontroller:

Build project in DAVE

Export project into a .zip

Click on the microcontreller symbol

Click on the "MCU-code" details

Select "Upload”

Drag and drop the zip file created earlier
Click "Upload”, then click "OK"

(optional) Launch debugger by clicking
on the "TR" butten on the top right

PN R BN

Need support?
Technical Assistance

230VAC IN

8

R 1k

R4 1k

cc

SD2BASTO | SD1 BASTO <

4kohm load

L11.2m
|

| .|
Latl
D2 MURS360T3

T2BCBATC

R dk

R_GS 10k

T4BCB4TC

T1 BCBS7C

R_S21

XMC1302_T038

@ design.infineon.com/tinademo/tina.php?path=EXAMPLESROOT %7 CINFINEON%7CApplications%7Clndustrial%7 CPower%7C&ifile=power_ XMC1302_230V_boost PFC_QR _resistive.tsc&_ga=2.227517533.1708817891.1620398417-845527907.1620398...

V_out: 8

s Q 1

Login to create, share, download your own circuit Interactive mode: MO B4

XMC1000: 230V Boost PFC - Quasi-Resonant Conduction Mode

This example demonstrates active digital power factor correction performed by an XMC1302,
based on the DAVE project "PFC_XMC1302_QR"

Only the power factor corrector current loop is closed, by employing constant on-time, zero-
crossing detection, and valley delay. The voltage loop that controls the output voltage is left
open (not implemented). The constant on-time is fixed at a value that results in 410V output
over the fixed 4kohm load.

Diagram

BEX

File | view | Process | R KAV CXRTHEH QOOF

33000
V_AC

-20.00

20,00

-10.00
6.00
ZCD
-1.00
500

0.00
600.00m

-100.00m-
300.00m

I

-100.00m
500.00

1 A

-100.00—
4”-9‘?\_/!————\\
407.90— R BRAREEEEas names T .
0.00 5.00m
Time (s)

V_out

2.50m 7.50m 10.00m

Cached fransient 1 X ‘
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https://design.infineon.com/tinademo/tina.php?path=EXAMPLESROOT%7CINFINEON%7CApplications%7CIndustrial%7CPower%7C&file=power_XMC1302_230V_boost_PFC_QR_resistive.tsc

Simulation: 32-bit XMC1000™ |ndustrial MCU Arm® Cortex®-M (in/f?neon

https://www.infineon.com/cms/en/product/microcontroller/32-bit-industrial-microcontroller-based-on-arm-cortex-
m/?redirld=41403#!simulation

+ ARM® Cortex®-Mo Performance
» Core up to 48 MHz ModusToolbox™

Motor Control, SMPS

> Peripherals up to 96 MHz ( )
: DAVE™
> Wide supply voltage range 2-5V — (ModusToolbox™ coming soon) KME]ADU .
» 12-bit ADC Lighting p . ARM® Cortex®-M0
» -40 ... +105°C temperature DAVE™ XMC1300 CPU at 48 MHz
s And more. .. (ModusToolbox™ coming soon) Cortex®-Mo Flash: 8-200 kB
( ) CPU at 32 MHz Package: 40-64 pins
g KMEHOO . Flash: 8-200 kB :
= ARM® Cortex®-M0 : . Main features
Package: 16-40 pins
E Universal CPU at 32 MHz > 70% more performance
Flash: 8-200 kB .
E DAVE™ . - Main features ? 2XCAN
(ModusToolbox™ coming soon) Package: 16-40 pins » Math co-processor » 2% CCU8
) > CCUS PWM timer > Up to 4 serial channel
XMC1100 Main features A » 4x analog comparators
A vy
ARM? Cortex®-M0 e > Motor control SW
CPU at 32 MHz > 3% analc:-gcc:-mparators L )
Flash: 8-64 kB » BCCU LED unit
Package: 16-40 pins h d
- >
Integration
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(infineon

Agenda

Infineon: the link between the real and the digital world
Infineon Designer introduction

Infineon Designer — SPICE & XMC™ MCU co-simulation using ModusToolbox™

Summary
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Summary: what to remember...

Use Infineon Designer SPICE simulator to check the electrical & thermal performance of
your products & solutions

Use ModusToolbox™ ecosystem to enable rapid development of Infineon MCUs, covering
connected loT applications like motor control, power supply and cloud-connected solutions

Combine both to co-simulate & debug MCU software together with hardware by using
Infineon Designer — online SPICE simulator integrated into ModusToolbox™

More to come in December 2021, New integrated webpage release with all software &
tools as one interface to customers (Infineon Toolbox/Developer Center)



Resource List & Support
https://www.infineon.com/tools

2021-06-23

Finder Tools

> Infineon Solution Finder » Infineon Evaluation Board Finder

N Infineon Product Finder » Infineon Simulation Models

Hardware Simulation Tools
Thermal design

N Infineon IPOSIM Power Simulation for Power
Modules and Disk Devices

N Infineon Power Simulation for Integrated Power
Modules (IPM) powered by PLECS

> Infineon Power Simulation for discrete IGBTs
powered by PLECS

Electrical & software design
N Infineon Designer powered by TINACloud

N PowerEsim Simulation for Switched-Mode Power
Supply (SMPS)

Magnetic design
> Infineon Magnetic Sensor Design Tools

Software & Tools

> Infineon Toolbox (future: Infineon Developer
Center)

Software Development Tools

N ModusToolbox™ Software and Tools

> TriCore™ Development Tools for AURIX™ 32-bit
Automotive Microcontroller based on TriCore™

> DAVE™ Development Platform for XMC™ 32-bit
Industrial Microcontroller based on ARM®
Cortex®-M

Infineon Support & Distribution Partners

N Technical Support Center

N Forums Cypress Developer Community

> Newsletter for Engineers
> Orderable Part Number (OPN) Finder
»  Where to Buy your Products

Copyright © Infineon Technologies AG 2021. All rights reserved.


https://www.infineon.com/tools
https://www.infineon.com/iposim/
https://www.infineon.com/cms/en/tools/landing/ipm.html
https://plex.infineon.com/plexim/igbtmotor.html
https://www.infineon.com/ifxdesigner
https://infineon.poweresim.com/
https://www.infineon.com/cms/en/tools/landing/sensor.html
https://www.infineon.com/solutionfinder
https://www.infineon.com/cms/en/tools/solution-finder/product-finder/igbt-discrete/
https://www.infineon.com/cms/en/tools/solution-finder/product-finder/evaluation-board
https://www.infineon.com/cms/en/tools/solution-finder/product-finder/simulation-model
https://www.cypress.com/products/modustoolbox
https://www.infineon.com/cms/en/product/microcontroller/32-bit-tricore-microcontroller/#!tools
https://www.infineon.com/cms/en/product/microcontroller/32-bit-industrial-microcontroller-based-on-arm-cortex-m/#!tools
http://www.infineon.com/support
http://www.infineonforums.com/
https://community.cypress.com/
https://infineoncommunity.com/Newsletter4Engineers?src=Infineon
https://www.infineon.com/cms/en/product/search/opn/
https://www.infineon.com/cms/en/product/where-to-buy
https://softwaretools.infineon.com/tools

(infineon

Part of your life. Part of tomorrow.



(infineon

Tips & Tricks

Enlarge the editor > Menu >> View >> Full-screen (full-screen & remove banner)
> F11 (Browser full-screen)
area > Component view

Zoom-in/out: mouse scroll, or key [Shiftﬂ‘] + drag for zoom-in
Wire connection: see demonstration

Multi-selection: see demonstration

Circuit view shifting: see demonstration

Edit circuit i

> 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 > First menu bar/<= ~ >> Upload macros...
SPICE models > Then menu bar«F - >> Insert macros...

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

Infineon

;

How To Import A SPICE Model (Part 1/2)
o Loa in to save, share, download circuits: 9 .

1. Login with your mylinfineon
account

File | View | Analysic | Tools | Help
|:] New
C};I Open... Alt+0D

Reopen L3

2. Select File -> New, create a
new circuit

3. Click menu bar symbol [ ~ and
click “Upload macro...”

File | Edit | View | Analysis | Tools | Help

UPE 0041 X0CET  AARE#EIDLE- 4. Name your model, select “from
= p d & Insert Component . ”
T HRRROEE T s file”, and browse to your SPICE

Infineon Basic Switches Meters Sources Semicondu Tj :::Zz ;:jrprete[ . m Od el i n. S U B C KT fo rm at
Click on “Upload”

2, Insert Design Text... 5
1% Insert Diagram..
ya Insert Symbolic Result

4| Insert Picture

ﬁ Example Model OrCAD Capture
.ﬁ Upload aro m

#_ Download macro.

SUBCKTIRZ110 VDD HIN SD
LIN V55 HO VB V5 VCC COM

e Upload Macro Zx LO
Macro name :  IR2110 +PARAMS:
+ T1=-40T2=25
Source : Current circuit  (®) From file T3=125
Macro file

(tsc|tsmicirjmod|spillibjvhdlv|valvams) : | D8teien auswahlen | IR2110.lib
e Uplcad Cancel

2021-06-23 Copyright © Infineon Technologies AG 2021. All rights reserved.

.END5 1IR2110


https://design.intra.infineon.com/tinauifull/designer.php?&path=EXAMPLESROOT|INFINEON|&file=start.tsc
https://www.infineon.com/dgdl/orcad-ir2110.zip?fileId=5546d462533600a40153569180a32b30

How To Import a SPICE Model (Part 2/2)

e Edit Macro Pins

Please specify the macro pins as |nd=x.-'nan‘& pairs on each edge

separated by commas or new lines! |.e. Replace

DO?

507
LIN?
VS57
HO”?

Schematic Editor

IR2110

LOO+LinXDCmE

Infineon

EI} Simart]

{’@'ﬁ}lﬁi}w@m

Switc hes Meters
User macros
Name
IR2110 *x
1 macros

OK

2021-06-23

Cancel

Copyright © Infineon Technologies AG 2021. All rights reserved.

#
? with pin names (Vin+ Out etc ).
WB?
W5?
WCC?
COM?
LCw?
NN RENIE ) s

Sources S'l‘ Insert Text...
|j Insert Interpreter Text...
I Insert Diagram...
V& Insert Symbolic Result

=% |nsert Picture

= Downicad macro...

% Find & Insert Component ...

Limear
chil§ LDO | 4 Insert Bus...

10.

11.

Edit symbol pin layout

Infineon

(\

Optional: Replace “?” with new
pin name in symbol
Example: VDD/? -> VDD/VDD

Optional: place pins on top, left,

right, bottom

Click on OK to upload macro

Click menu bar symbol “F~ and
click “Insert macro...”

Select IR2110 macro and place
it on your schematic
U1IR2110

~vDD

~{HIN \\;2

T 'R2mo veg

COM|
~VSS Lol
Ho

12. Finalize your circuit and Save it
with “Save -> Save as”

13. Test your circuit



