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Microcontroller Portfolio




Infineon Microcontroller Portfolio Overview

32-bit Arm® Cortex®
MO/MO+ (32—384KB Flash)

infineon

32-bit Arm® Cortex® 32-bit Arm® Cortex®
M4/MO+ (128KB—2MB Flash) M33/M55/M7
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1200
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XMC
1400

Flexible PSoC™ 4 MCUs with
analog sensor integration,
CAPSENSE™ capacitive touch,
inductive sensing, wired and wireless
connectivity such as USB, CAN, and
BLE

XMC™ 1000 entry-level MCUs for
industrial applications like power
tools, LED lightning, eBike and fan
motor control
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61 62
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64
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XMC
4100/4200

(infineon

XMC
4500

Ultra-low power PSoC™ 6 MCUs (I Cortex-M55/M33 dual-core
with M4/M0+ dual-core and EPC PSOC DSP+ ML + GPU

security, ideal for battery powered P 6.5 VB SRAM, .5 MB RRAM
applications

Edge E8

Secured PSoC™ 6 MCU \CLEN o tex-M55/M33 dual-core, DSP+ ML
with PSA L2/EPC2 certification 2I{e]ollll 5.5 MB SRAM, .5 MB RRAM

Edge E83

@‘_ Cortex-M55/M33 dual-core,
PSOC DSP+ Peripherals
LY °-5 MB SRAM, .5 MB RRAM

XMC™ 4000 MCUs with built-in DSP

instruction set, designed particularly XMC™ 7000 low-power MCUs
for digital power conversion, mator with single- or dual-core M7 are
control, sense & control, and 10 built on 40-nm process technology
applications addressing high-end industrial

(LI applications
XMC™ 4300 and 4800 with

integrated EtherCAT® XMC
7200
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XMC7000 at a glance

Product features

Single/ Dual Arm Cortex®-M7 CPU (up to 350-MHz) for primary processing
Arm Cortex®-MO0+ (100-MHz) for peripheral & security processing

Up to 105x 16-bit & 16x 32-bit timer/counter pulse-width modulator blocks
Up to 11x reconfigurable Serial Communication Blocks

Up to Up to 220 Programmable I/Os

3x SAR ADC (up to 1Msps) with up to 57 external channels

Up to 10x CAN FD

Crypto Engine support

5 different low power modes

Extended voltage operating range: 2.7 to 5.5V

Extended temperature range: -40 to 125°C

Value proposition

YYYYY‘

A\

2024-05-29

Optimal solution for motor control

Cost-optimization & robustness: uses an available 40nm platform
Scalable solution: 2 series, 17 different package-memory combinations
ModusToolbox™ as software development platform

Advanced security options

Power saving for energy-critical applications

Availability & material

v
v
v

Copyright © Infineon Technologies AG 2024. All rights reserved.

Samples already available
Evaluation board already available
Marketing material & Datasheet:
infineon.com/XMC7000
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ModusToolbox™




About this document (imeon

— ZOFXa AU MK, XMCT72005HE+F v k (KIT_ XMC72_EVK) THRTF U 3 A —F (AIEEB)DEIZIE L
CTLEDDEEZZEE T S50 4 b ZEModusToolbox(FARIRE) ETERT A2FIEZHAT HHDTY,

LED

https://www.infineon.com/cms/jp/product/evaluation-boards/kit xmc72 evk/
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https://www.infineon.com/cms/jp/product/evaluation-boards/kit_xmc72_evk/

Reference (infineon

— XMC7200 Manual

XMC7200 Datasheet 32-bit Arm® Cortex-M7
https://mww.infineon.com/dgdl/Infineon-XMC-7200-Datasheet-DataSheet-v01 00-EN.pdf?fileld=8ac78c8c8412f8d30184443173374425

XMC7000 MCU family architecture Technical reference manual

https://mww.infineon.com/dgdl/Infineon-XMC7000 MCU FAMILY ARCHITECTURE TECHNICAL REFERENCE MANUAL-UserManual-v0O3 00-
EN.pdf?fileld=8ac78c8c850f4bee01859d6b36155cad

XMC7200 MCU registers Technical reference manual
https://www.mouser.com/pdfDocs/Infineon-XMC7200 Technical-reference-manual-UserManual-v01 00-EN.pdf

— Application Note

https://www.infineon.com/cms/jp/product/microcontroller/32-bit-industrial-microcontroller-based-on-arm-cortex-m/32-bit-xmc7000-industrial-
microcontroller-arm-cortex-m7/#!documents

AN235616 - Debug XMC7000 MCU in ModusToolbox™ environment

https://www.infineon.com/dgdl/Infineon-AN235616 Debug XMC7000 MCU in ModusToolbox environment-ApplicationNotes-v01 00-
EN.pdf?fileld=8ac78c8c8412f8d3018455dc4b2006ef

AN234282 - Using a SAR ADC in XMC7000 family

https://www.infineon.com/dgdl/Infineon-AN234282-Using a SAR ADC in XMC7000 Family-ApplicationNotes-v01l 00-
EN.pdf?fileld=8ac78c8c8412f8d3018451d1b5930227

AN234119 - Timer, Counter, and PWM (TCPWM) usage in XMC7000 family

https://www.infineon.com/dgdl/Infineon-AN234119 - Timer Counter and PWM TCPWM usage in XMC7000 family-ApplicationNotes-v03 00-
EN.pdf?fileld=8ac78c8c8412f8d301845123daf24f35

AN234226 - XMC7000 MCU: Usage of Interrupts
https://www.infineon.com/dgdl/Infineon-AN234226 - XMC7000 MCU Usage of Interrupts-ApplicationNotes-v03 00-EN.pdf?fileld=8ac78c8c8412f8d3018451e417060290

2024-05-29 Copyright © Infineon Technologies AG 2024. All rights reserved. Infineon Proprietary 7


https://www.infineon.com/dgdl/Infineon-XMC-7200-Datasheet-DataSheet-v01_00-EN.pdf?fileId=8ac78c8c8412f8d30184443173374425
https://www.infineon.com/dgdl/Infineon-XMC7000_MCU_FAMILY_ARCHITECTURE_TECHNICAL_REFERENCE_MANUAL-UserManual-v03_00-EN.pdf?fileId=8ac78c8c850f4bee01859d6b36155cad
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https://www.mouser.com/pdfDocs/Infineon-XMC7200_Technical-reference-manual-UserManual-v01_00-EN.pdf
https://www.infineon.com/cms/jp/product/microcontroller/32-bit-industrial-microcontroller-based-on-arm-cortex-m/32-bit-xmc7000-industrial-microcontroller-arm-cortex-m7/#!documents
https://www.infineon.com/cms/jp/product/microcontroller/32-bit-industrial-microcontroller-based-on-arm-cortex-m/32-bit-xmc7000-industrial-microcontroller-arm-cortex-m7/#!documents
https://www.infineon.com/dgdl/Infineon-AN235616_Debug_XMC7000_MCU_in_ModusToolbox_environment-ApplicationNotes-v01_00-EN.pdf?fileId=8ac78c8c8412f8d3018455dc4b2006ef
https://www.infineon.com/dgdl/Infineon-AN235616_Debug_XMC7000_MCU_in_ModusToolbox_environment-ApplicationNotes-v01_00-EN.pdf?fileId=8ac78c8c8412f8d3018455dc4b2006ef
https://www.infineon.com/dgdl/Infineon-AN234282-Using_a_SAR_ADC_in_XMC7000_Family-ApplicationNotes-v01_00-EN.pdf?fileId=8ac78c8c8412f8d3018451d1b5930227
https://www.infineon.com/dgdl/Infineon-AN234282-Using_a_SAR_ADC_in_XMC7000_Family-ApplicationNotes-v01_00-EN.pdf?fileId=8ac78c8c8412f8d3018451d1b5930227
https://www.infineon.com/dgdl/Infineon-AN234119_-_Timer_Counter_and_PWM_TCPWM_usage_in_XMC7000_family-ApplicationNotes-v03_00-EN.pdf?fileId=8ac78c8c8412f8d301845123daf24f35
https://www.infineon.com/dgdl/Infineon-AN234119_-_Timer_Counter_and_PWM_TCPWM_usage_in_XMC7000_family-ApplicationNotes-v03_00-EN.pdf?fileId=8ac78c8c8412f8d301845123daf24f35
https://www.infineon.com/dgdl/Infineon-AN234226_-_XMC7000_MCU_Usage_of_Interrupts-ApplicationNotes-v03_00-EN.pdf?fileId=8ac78c8c8412f8d3018451e417060290
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ModusToolbox™ & [& ?
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EclipseZ X— X [Z{ERL S =z InfineonD i & B FIRIZ(IDE)
XMCZ% L U &HPSoC™, AIROC™MEZE D Infineon& F7/84 X #HHR—

O— kYA XOREEF O HIRE

W—I)LF T —2Z &k B

£

HETHIAEE
R e, Connectivity, ¥ a2 ') 714 DY HKR—

GitHubIZ & A9 > JI)Ia— K, S FILDx7, T/ R |~74/\—0)¢E1,\

AR A LBSP(FR— KH7R—

Xy r—OVERD 1= 8 DBSP Assistant

Infineon Developer CommunitylZ& 574 > 5 4 Uiy R—

ModusToolbox

https://www.infineon.com/cms/jp/design-support/tools/sdk/modustoolbox-software/ S Q
E &\)

Infineon Developer Community
https://community.infineon.com/?cateqgory.id=jp
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Project creation for KIT_XMC72_ EVK




Preparation

y LUTORRREZA A M=)
(1230,
— ModusToolbox 3.2

LT

(infineon

https://www.infineon.com/cms/en/design- . o O
support/tools/sdk/modustoolbox-software/ |, . 7T
sEffTERh TATEHER
— s - o =JL= g f;—“ T;F:j‘c_j:;w - g};}:;'(‘(ﬁféh\
y THA Y R— FOPCBE&ETT—4
& YKIT_XMC72_EVK®D[E E%&z (pdf) e
é 9 Ij / D T F L/ -t- < T—- é L\ n 1TT_XMC72_EVKXMCTZOOevaluaﬂonkit
https://www.infineon.com/cms/jp/product/e e o s
valuation-boards/kit xmc72_evk/ }
Z'l:ﬁ;rT:;;-ll-OS \ 4.7 MB -
Note: BIEEEI(F~V 4 3 N iEfw S /=55 W=
(LED %) @fiﬁblf ﬁ g?@ﬁ? ICh %T/fﬁ [/ f?‘-o Mu;iusToclbox'”Soﬁware ? Read M
HrRk—
2024-05-29 Copyright © Infineon Technologies AG 2024. All rights reserved. Infineon Proprietary 11



https://www.infineon.com/cms/en/design-support/tools/sdk/modustoolbox-software/
https://www.infineon.com/cms/en/design-support/tools/sdk/modustoolbox-software/
https://www.infineon.com/cms/jp/product/evaluation-boards/kit_xmc72_evk/
https://www.infineon.com/cms/jp/product/evaluation-boards/kit_xmc72_evk/

ModusToolbox® i#Z & (iﬁneon

1. A3 — kA= a1—& YEclipse IDE for ModusToolbox 3.2% %2 1) w2 LT

ModusToolboxZ#E&I L £ 9,
2. 7002 FEBMMTHAIT—HDAR—R - I )LFEBELEFT,
Note: Z# /N XH, Path/CVILF/IN4 FXF, IN—IXF@FLTIVTS S,

3. Launch&2 1)vy 2o L%E9,

Note:End User License AgreementD ¥ 1 7 O O Zk i A58 1FAccept 220 1) w o L TS S0,

QoS locthox 3t Camrentuses) - < Eclipse IDE for ModusToolbox™ 3.1 Launcher e

bsp-assistant 1.10.0

BSP iris Select a directory as workspace

bt-confi 80, : . : , .
el st Eclipse IDE for MedusToolbox™ 3.1 uses the workspace directory to store its preferences and development artifacts.

capsense-configurator 6.10.0 @
CAP z735

TR Workspace: | C:¥useréwork¥modus¥KIT_XMC72_EVK_WS [ Browse..

dashboard 3.1.0
START 238

device-configurator 4.10.0
PEV. 38

dfuh-tool 2.0.0 [ ] Use this as the default and do not ask again

DFU z538

b Becent Workspaces

Eclipse IDE for ModusToolbox 3.1

ez-pd-configurator 1.21.0 @
et Launch Cancel

‘ fw-lnader 2350

£ ZZliAALTESR

2024-05-29 Copyright © Infineon Technologies AG 2024. All rights reserved. Infineon Proprietary 12



FaT Ty OEBRIERDLI) infineon

1. Quick panel®New AppricationX [&. File — New — ModusToolbox Application %
EIRLFET,

ﬂ KIT_XMC72_EVK_WS - Eclipse IDE for ModusToolbox™ 3.1 — O » ﬁ KIT_XMC72_EVK_WS - Eclipse IDE for MedusToolbox™ 3.1 — a X
Eile Edit Mavigate Search Project Run Window Help File JEdit Mavigate Search Project Run  Window Help
nie SRR E Ry R WY PPN = ET BN SR SRE New Ale=Shift=N > |~ Project... AN
RIS S = N Q E| Open File... M Othex.. an (1 Q el
EQ (0= VW & E o, B = " = H Dzpgwx = H 3 Open Projects from File System... = H BEoxn = H
e o= : [ ModusToolbox™ Application  Cirl+7 o=
g Recent Files ¥ P
ECliPse IDE for 2 Th_ereis nuacti\..re Close Editor Crl+W Thgreis nuacli\..re
edlturt_hat provides Close All Editors Ctrl+Shift+W editor that provides
ModusToolbox™ an outline, litor that
1 Save Ctrl+5
~ Start Save As...
E New Application ] Save All Ctrl +5hift+5
E Import Existing Application In-Place Revert
o Search Online for Code Examples Move
& Search Online for Libraries and BSPs Rename... E2
& Training Material Refresh Fs
‘% Refresh Quick Panel Convert Line Delimiters To »
v Project Print... Cirl+P
f Import..
o) B B = = | - - = &y Export.. - = =
B Console 52 [2] Prodlems (I Memory &9 Terminal B Bl | = mi] = = po ole i3 |_:_ Problems [J Memory @Terminal 1S Eﬁ |5 | ) *M =8
ModusToolbox™ Console . -
+* Launches . R " - - Properties Alt+Enter  plbox™ Console
h_og file(s) for this session are stored at: C:\Users\KEIJIR~1.COM\AppData'local\Te _e(s) For this session are stored at: C:\Users\KEIJIR~1.COM\AppData\local\Te
Switch Workspace » ) ] ] ) ]
v Tools
Restart
+ BSP Configurators Exit
LU 4 > =
v £ >

2024-05-29 Copyright © Infineon Technologies AG 2024. All rights reserved. Infineon Proprietary 13



ATy bOFRIER2/3)

infineon

2. XMC BSPs(Board Support Package)DKIT XMC72 EVKZZER LNextzx o 1) v

2024-05-29

727LFT,

E Choose Board Support Package (B5P) - Project Creator 2,10

Settings  Help

Source Template

|En'.s|' filte e H Create from MPN... |Browse for BSR..| |5
Kit Name MCU/SOC/SIP Connectivity K
PSoC™ 4 BSPs
PSoC™ 6 BSPs
TRAVEO™ BSPs
| i ging BSPs
]

) "BELL7141_FOC_35H XMC1404-Q064x0200 <none»
EVAL_6EDL7141_TRAP_15H XMC1404-CQ064x0200 <nones
EVAL_IMD700A_FOC_35H IMD701A-Q064x 128 (XMC1404-Q064x0128) <none>
KIT_XMC_PLT2GO_XMC4200 XMC4200-Fedx256 <none>
KIT_XMC_PLT2G0_XMC4400 KMC4400-F100x512 <nene>
KIT_XMC11_BOOT_0m XMC1100-TO2Bx 0064 <none>
KIT_XMC12_BOOT_om XMC1200-TO3Ex0200 <none>
KIT_XMC13_BOOT_oo1 XMC1302-TO28x 0200 <none>
KIT_XMC14_BOOT_001 XMC1404-Q064x0200 <nones
KIT_XMC43_RELAX_ECAT W1 KMC4200-F100x256 <nenes
KIT_XMC45_RELAX_V1 XMC4500-F100x 1024 <none>

! 2 ’KIT_XMCW_RELAX_V‘I KMCATO0-F144x2048 <none>
A AhAC A8 B APACABOO-F 144 208 Lone
KIT_XMC72_EVK XMC7200D-E272KB384 <none> m!
TR BV e = Az TEEEORL T T T
XMC-GENERIC XMC1404-0Q064x0200 <none>

€

KIT XMCT2 EVE

The KIT_XMC72_EVK, a 272-pin
evaluation board is based on the
XMC7000 family of devices, XMC7000
MCU is designed for industrial
applications. The evaluaticn board
carries a XMZ70000 microcontroller, a
M.2 interface connector for interfacing
radic modules based on AIROC™ Wi-Fi
and Bluetooth® combos (currently
not supported), SMIF dual header
compatible with Digilent Pmod for
interfacing HYPERBUS™ memories
(currently not supported), and headers
compatible with Arduino for
interfacing Arduine shields, In
addition, the board features an on-
board programmer/debugger
(KitProg3), a 512-Mbit QSPI NOR flash,
CAM FD transceiver, Gigabit Ethernet
PHY transceiver with RJ45 connector
interface, a micro-B connector for USB
device interface, three user LEDs, one
potentiometer, and two push buttons,
The board supports cperating voltages
from 3.3V to 5.0 V for XKMC7000D
device.

Loading the device db

0 error(s), 0 warningls)

Finished loading the device db (7126 ms)

FITTSTTED TOEUTTI CITE TR TTEST Liata [F950 115]

=) -

Copyright © Infineon Technologies AG 2024. All rights reserved.
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Aoy OFRIER3I3)

3. Getting StartedEmpty AppZF v LET,

4. New Application NamelZ’ADC_PWM_PJ" %}

5. Createzxz2 )y LZEY,

XELFT(IEE

E Select Application - Project Creator 2,10

Settings  Help

Application(s) Root Path: |C/user/work/modus/KIT_XMC72_EVK_WS

Browse...

Target IDE: Eclipse IDE for ModusToolbox™

|:I'I'.EI' filter text...

;_;_l Browse for Application..| ¥ B= I 2

il This is a minimal starter application

template for Infineon MCU devices.

Template Application MNew Application Name MNew B5P Name

v Getting Started
3 ) Empty App @lADC_PWM_PJ
|| FreeRTOS Blinky

[] Hello World

[ Multicore Empty App

] OTW Firrware Upgrade

[ Switching Power Maodes

[] ¥MC7000 OOB Demo
Peripherals

| APP_KIT_XMC72_EVK

N

For more details, see the README on
GitHub.

(infineon
55 A)

Note: Peripherals £l F/ZXMC7200/Z#
BEIAENYTZTSIFEDT>TL—
MNP TINDFESATEY, ENY
;_;_7»0)/,@%75'/2?’2/, Zd 5F ML F
F7=. Web H1~LYXMCT7000 )/ —X
DF T r—q0/—EFEETEFET,
https://www.infineon.com/cms/jp/produ

ct/microcontroller/32-bit-industrial-

microcontroller-based-on-arm-cortex-

TETNETaTE ApETCatnoTTiE TPy A pE

Application(s) Root Path: C/user/work/modus/KIT_XMC72_EVK_WS

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

® .

m/32-bit-xmc7000-industrial-

microcontroller-arm-cortex-m7/

2024-05-29

Copyright © Infineon Technologies AG 2024. All rights reserved.
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https://www.infineon.com/cms/jp/product/microcontroller/32-bit-industrial-microcontroller-based-on-arm-cortex-m/32-bit-xmc7000-industrial-microcontroller-arm-cortex-m7/
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https://www.infineon.com/cms/jp/product/microcontroller/32-bit-industrial-microcontroller-based-on-arm-cortex-m/32-bit-xmc7000-industrial-microcontroller-arm-cortex-m7/
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https://www.infineon.com/cms/jp/product/microcontroller/32-bit-industrial-microcontroller-based-on-arm-cortex-m/32-bit-xmc7000-industrial-microcontroller-arm-cortex-m7/

ModusToolBox/ \— AR F 4 J (iﬁneon

y JAS Y FEERT S EModusToolbox/ S—AREY F 4 T(BE@E LA 79 M)A
RRSINFET,

ﬂ KIT_XMC72_EVE_WS - ADC_PWM_PJ/README md - Eclipse IDE for ModusToolbox™ 3.1 — O x
File Edit Mavigate Search Project Run Window Help ( . )
Tool Panel L E R Bk 0 G B B lar. =T Perspective
- Bl - G o - e 5
I I 2 [FE| @@L 17 hogg
.. ¥ER. TR, = 0O Y@ READMEmd 32 = B8 Zox = O \ y
; S g . . ¢ B §
Project Explorer ~ " " | Empty application template A FiEmeymsicd £ .
FOszy MR L st | Code editor
7 7 4 JLView Mésuﬁgvl;ryggna starter application template for Infineon :2 i,:?g::js . a— KI5 4 4 View )

. . . . ) . . h2. Related res}
For instructions on modifying and using this application h2. Other reso

template to create applications, follow steps from the "My
first PSoC™ 6 MCU design using ModusToolbox™" section
in AN228571 — Getting started with PSoC™ 6 MCU on

\_ A ModusToolbox™ software or the "My first XMC7000 MCU
[ = o __ Y design using Eclipse IDE for ModusToolbox™" section in
- S| AN234334 — Getting started with XMC7000 MCU on

4 . )
QUle Panel ModusToolbox™ software. 9

h2. Document

— Eclipse IDE for o [
TOOI Panelﬁﬁd) \ p ™ warkduwn Source | Preview <
_ ModusToolbox : 2
)( N —/\O) 7 /r & Console [*] Problems &g Progress 32 [J Memory ™ Terminal B 2 = O

k\\J 7 77 7 t XVIeW) 'ét:lw R No operations to display at this time, CO”SOle / Memory
32 —)L ] *E!)View

ﬂ Impert Existing Application In-Place

& Search Online for Code Examples

& Search Online for Libraries and BSPs
\L )
Writable Insert 1:1:0

2024-05-29 Copyright © Infineon Technologies AG 2024. All rights reserved. Infineon Proprietary 16



Configuring with Device Configurator



Device Configurator® {2 f

(infineon

y AT MIEUTOHEZEELET .
- RT3 A—R (ALK DEZ12bit SAR ADC(A/Da U /\—43) THE

=JUL ==

— 12bit SAR ADCO{EIZ/ C TLEDIZ##: L I=TCPWM(PWM) D1l % 5% &
»  12bit SAR ADCHRRTCPWME WS =R1) TSP, RY DTS )ILEFHESES

28w %Y. LEDIZ#z#9 5 GPIO(/0)D

Configuratorzf£ A L TITLVE T,

E KIT_XMC72_EVK_WS - ADC_PWM_PJ/README.md - Eclipse IDE for ModusToolbox™ 3.1
File Edit Mavigate Search Project Run  Window Help
il 8- R -Ri%-0-%-i®v-B: |5 =&t

| R
I S

Fyr. 2 3D WHR. E R = B  [w] READMEmd i3

=% 7 8
=5 ADC_PWM_PJ

= mtb_shared

Empty application template Al VB

_ This is a minimal starter application template for Infineon
% Br. B MCU devices.

~ Forinstructions on modifying and using this application
template to create applications, follow steps from the "My
first PSoC™ 6 MCU design using ModusToolbox™" section .,
in AN228571 — Getting started with PSoC™ 6 MCU on

Markdown Source | Preview

B Console [ Problems &g Progress [J Memory (& Terminal 2

& ADC_PWM_PJ ModusShell &%
v 5

« ADC_PWM_PJ APl Documentation

=5 ADC_PWM_PJ

Q |
=8 Zox = OB

SNERIEETY =T

O X

1. Empty applicai
h2. Requiremer]
h2. Supported {
h2. Supported |
h2. Hardware s
h2. Related resq
h2. Other resoy
h2. Document |

= O

2024-05-29
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=% F [ZModusToolbox® Device

1. Project ExplorerTADC_PWM_PJ7O

DxOMED ) VILTERLET,

2. Quick PanelTDevice Configurator %%

)y ILFET,
Note: Project Explorer CZADC_PWM_PJZO2z ok

FZEIR T B L Quick Panel /ZDevice Configurator
DEAFET,

Infineon Proprietary 18



12bit SAR ADC®DE% 7€ (1/5)

E C/userfwork/modus/KIT_XMC72_EVK_WS/ADC_PWM_PJ/bsps/TARGET_APP_KIT_XMC72_EVK/config/design.modus” - Device Configurator 4.10 O =
File Edit Settings View Help
XMCT200D-E272K8384 12-bit SAR ADC 0 (SARADC_0) - Parameters g X
Peripherals § Pins  Analog-Routing  System  Peripheral-Clocks ~ DMA Enter filter text... & | v =
|En'.s|':l'.s|".s-.'.... ,r_;_lkf =] =] I Mame Malue G
Resource Name(s) Personality * e O\.'en:'iew
v Analog '\"_?: Configuration Help Open SARZ Documentation
v Programmable Anal eneral
i 12-bit SAR ADC 0 I SARADC O SAR2-1.0 4 FEnable SAR Black ]
] 12-bit SAR ADC 1 z 0 \.7) Enable The SAR MUX ]
[ 12-bit SAR ADC 2 : (2) Enable The SAR ADC
[] epassaref 0 (2) Precondition Time a
v Communication '\?,' Power Up Time 0
Controller Area Network FD (CAN FD) 0 (2) Power Down If Idle O
Controller Area Network FD (CAN FD) 1 (7) MSB Cycles Use 1 clock cycles per conversion ~
[ Inter-IC Sound Bus (125) 0 '/'_)\, Half LSB
[ Inter-IC Sound Bus (125) 1 ,"-_): T T E |1
[ Inter-IC Sound Bus (125) 2 Connections
[ Quad Serial Memory Interface (QSPI) 0 (5 Clock ] <unassigned> ~
[ 5D Host Controller (SDHC) 0 Clock Frequency =
[ Serial Communication Block (SCB) 0 v Channel 0
o
[] Serial Communication Block (SCB) 1 "?\, Channel Name . & bit Divider 2 clk
[ serial Communication Block (SCB) 2 W 12) Enabled . & bit Divider 3 clk W
< > - © & bit Divider 4 clk u
12-bit SAR ADC 0 (SARADC_0) - Paramete| . & bit Divider 5 clk
Notice List © s hbit Divider 6clk x

@ &hbit Divider 7 clk

'ModusToclbox 3.1.0'

00 Errors I 0Warnings EJ 2 Tasks o 2 Infos . & bit Divider & clk b
Fix Description Location G
The file was last saved with a different version of the tools than will be used to perform code generation on save. Last
saved with: 'Configurator Backend 2.0.0' from 'ModusToolbox 3.0.0'. Current: 'Configurator Backend 3.10.0' from design.modus
v

Ready

2024-05-29

Copyright © Infineon Technologies AG 2024. All rights reserved.

infineon

1. Device Configurator 0
Peripherals227% 1)y LET,
2. 12bit SAR ADC 0&FvILET,
3. Najrpe(s)l"’SARADC 0"z EL

i (o)

Note: Name(s)IZEREL=&HIIE. V—X
O—k(main.c) i 57475 (PDL/HAL) %1{&
FALTT7 2RI 5EIC. BED5I13ELTE
FAENFEI(SARADC_0 HW,
SARADC_0_configZk)

4. Enable SAR BlockZzF v LZE

-d—
5. Clock[Z”8 bit Divider 0 clk’% &%

FTLET,
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12bit SAR ADC®D

EX TE (2/5)

% (Connections

F . ..
(7) Clock @ © & bit Divider 0 clk [USED] v
=) Cock Frequency % | Go to signal
E C:/userfwork/modus/KIT_XMC72_EVK_WS/ADC_PWM_PJ/bsps/TARGET_APP_KIT_XMC72_EVK/config/design.modus™ - Device Configurator 4.10 — O *
File Edit Settings View Help
XMC72000-E272K8384 & bit Divider O - Parameters F X
Peripherals Pins Analeg-Routing System Peripheral-Clocks DMA Enter filter text... & || B
|En'.s|':l'.§|".s-.'.... ,_,,_|\f' = ERE I Mame Value
Resource MNarme(s) Personality L e Gven:fiew
v Peri Clock Group 0 '/'_?\, Configuration Help Open Peripherals Clock Dividers Documentation
~ g hit ~ General
[ &hbit Divider 0 (2) Source Clack (%) CLK HF2 (196 MHz + 4%)
[ & bit Divider 1 8 (& Divider 16 J
[ & bit Divider 2 group_0_div_§ 2 (2) Frequency (%) 12.25 MHz = 4%
& bit Divider 3 |CYBSP_TRACE_CLK_DIV | Peripheral Clack-1.0 (2) Start on Reset
16 bit (7) Peripherals @ 12-bit SAR ADC 0 clock_sar (SARADC_0) [USED] ...
24.5 bit
¥ Peri Clock Group 1
v Bbit
‘ l 8 bit Divider 0 Peripheral Clock-1.0
[ & bit Divider 1
[ & bit Divider 2
[ & bit Divider 3
[ &bit Divider 4
[ & bit Divider 5
[ & bit Divider &
[] &bit Divider 7_|p hd & bit Divider 0 - Parameters Code Preview
Notice List F X
o 0Errors I 0Warnings Ej 2 Tasks o 2 Infos
Fix Description Location =
The file was last saved with a different version of the tools than will be used to perform code generation
(i ] on save, Last saved with: 'Configurator Backend 3.0.0' from "ModusToolbox 3,000 Current: 'Configurator design.modus
Backend 3.10.0' from 'ModusToclbox 3.1.0' A
Ready
2024-05-29
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ClocklZE% % L 7=8 bit Divider 0
clk DEETEZEITI=H[2|ED )Y
JLFT,

Peri Clock Group 108 bit
Divider 0ZFv-L. Name(s)
[Z“PERI CLK 1 07%8%&ZELE
ERE

Divider[Z“16" %% ELE T,
Note:Divider(5/E L) [C16 R E T EET

12bit SAR ADC 0 DEjfEo O 057
12.25MHz/ZRESHFT,

9. Peripherals®|¢ |&2') v LT
12bit SAR ADC 0 DR FEEmIZ
RYZET,
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12bit SAR ADC D& 5 (3/5) Cinfineon

12-bit SAR ADC 0 (SARADC_0) - Parameters - Device Configurator 4,10 n 10 . Chan nel O 0) Enabled%?l\yg L/'i'd_ o

Enter filter text

e — . 11.Group End&FzvoLEY,
@ Clock & | @ & bit Divider 0 clk (PERI_CLK_1_0) [USED] 12 |nput7é”P6[6]”':EQ;'_E L'af'é—

':'f: Clock Frequency 2 1225 MHz
* Channel 0 - TrrTTmmmmmm T
'f'f: Channel Mame channel_0 | : Potentiometer i
[nf_?} Enabled | J18 VDD_POT
o . - ! HDOR 2 ;
(7) HW Trigger Disabled ~ : R105 i
'f'f: Trigger Input <unassigned=> W I Qo 10K :
i VDDA VDD _POT :
I.-',}'\I . . : L ol %t | —_—— :
.2 Trigger Output <unassigned:> | T 7 > POT_AOUT |
'f'f: Trigger Chanel Input <unassigned:> W : ——0.1uF A E
. i FE1DEWI]I OHM 16V i
(2] Vbltage Range Trigger Output | <unassigned=> i DMI :
: N N :
':'f: Channel Done Trigger OQutput | <unassigned=> i !
(7) Debug Freeze Input <unassigned> v U N
'f'f: Pricrity 0 ; . :
. | : - : Analog Potentiometer Interface ;
@ [.7) Preempticn Type Abort engoing acquisition, do not return w : i
(@ GroupEnd : |@({>& R188, ~ AO0OHM 4Pt ACUT) ?
'f_'f:' Output Trigger Type Pulse w : — < ;
: ‘ FHEI‘I D CIHI".I'I < i
@ @ Input & | @ Pe[e] analog (CYBSP_POT) [USED] : Q>EKT PE_6 ;
! ;
(2) Enable External Analog Mux [ !--——---——---——---——---——---——----——---——---——---——---——---—"
'f'f: Precondition Mode Mo Preconditicning o

2024-05-29 Copyright © Infineon Technologies AG 2024. All rights reserved. Infineon Proprietary 21



12bit SAR ADCMD % 7E (4/5)

12-bit SAR ADC 0 (SARADC_0) - Parameters - Device Configurator 4,10

Enter filter text... PN L =]
Mame Value
(7) Clock & | @ & bit Divider 0 clk (PERI_CLK_1_0) [USED] ~
'/’f\, Clock Frequency 2 1225 MHz
* Channel 0
'/‘_?\ Channel Mame |channe|_ﬂ |

(7) Enabled

(7) HW Trigger Disabled v
'f‘f: Trigger Input <unassigned=> e
'/'f\, Trigger Cutput <unassigned:>

'f‘_?: Trigger Chanel Input <unassigned> W
'/’f\, Voltage Range Trigger Output | <unassigned=>

':?: Channel Done Trigger OQutput | <unassigned=>

"’E’\ Debug Freeze Input <unassigned=> e
'f_: Pricrity |U

'/'f\, Preemption Type Abort engoing acquisition, do not return e
'f_: Group End

'f_t Output Trigger Type Pulse e
(7) Input @ & | @ Pél6] analog (CYBSP_POT) [USED]

'f_: Enable External Analog Mux ]

(7) Precondition Mode Mo Preconditioning v

(infineon

13.P6[6]DEREFITO=O[2 |0 )vILET,
14. Drive ModeZAnalog High-Z, Input

buffer offl

SERELFRT,

15. Analog®

£1Z&41)v/-7LT12bit SAR

ADC 0 M

BREBEHEICRYET

Pe[a] (CYBSP_POT) - Parameters - Device Configurator 4,10 n
|En'.s|"'|'.s|".s-.'.... .f_.?_|U =]
Name Value

¥ Owerview

'\"_?: Configuration Help  Open GPIO Documentation
14 «
'@ Drive Mode Analeg High-Z. Input buffer off

(2) Initial Drive State High (1)
¥ Input

(7) Threshold cMOos

',"_?: Interrupt Trigger Type | None
v Qutput

(2) Slew Rate Fast

'/'_?\, Drive Strength 1/2

“ Internal Connection

(7) Analog @ @ 12-bit SAR ADC 0 vin[0] (SARADC_g) [USED]

2024-05-29

Copyright © Infineon Technologies AG 2024. All rights reserved.

'\"_): Digital Input

(7) Digital Qutput

(7) Digital InOut
v Advanced

'\"_?: Store Config in Flash

<unassigned>

<unassigned>

<unassigned> v

Infineon Proprietary
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12bit SAR ADC D& 5 (5/5) Cinfineon

12-bit SAR ADC 0 (SARADC_0) - Parameters - Device Configurator 4,10 n 16 Sam ple TI me% 11 8 ” ' — E&E L/-i_d—
. ~ o

Enter filter text... 1 B . 14 . 14 A -

- o 17.Post Processing Mode# “Averaging” (<
@ Input & | @ Pels] analog (CYBSP_POT) [USED] ... HTFEL. Averaging Cou ntx“1" 2% EFLFE
':‘f: Enable External Analog Mux ] _d_
'f‘f: Precondition Mode Mo Preconditicning o o
'f‘f: Owverlap Diagnostic Mode Mo Overlap or SARMUX Diagnostics o

':‘f: Sample Time (Aperture) -]
':’f: Selection Of Calibration Values | Regular o
'f‘f: Result Data Alignment The data is right aligned in Result[11:0] w
"‘f: Sign Extension Unsigned w

@ @ Post Processing Mode Averaging o
'f‘f: Averaging Count 1
(7) Shift Right 0
':'f: Positive Reload o
(7) Megative Reload o
':‘f: Range Detection Mode Below Low Threshold (Result < Low) v
'f‘f: Range Detect Low Threshold [0
(7) Range Detect High Threshold |65535

v Advanced
':‘f: Store Config in Flash v

2024-05-29 Copyright © Infineon Technologies AG 2024. All rights reserved. Infineon Proprietary 23



TCPWM®D % E (1/3) (infineon

» XMC7000IZIETCPWM®D ChannelMZ#EFHINTHY ., H HIZHE&E T gE7ZGPIOIX
Channel&I|ZE27:51-8 . LEDMNEHE SN TULVAGPION R EMNSTCPWMA Channel
#HEELET,

. . . 7‘
ﬁ C:/user/work/modus/KIT_XMC72_EVK_WS/ADC_PWM_PJ/bsps/TARGET_APP_KIT_XMC72_EVK/config/design.modus® - Device Configurator 4.10 — O * 1 L] D eVI C e C 0 n fl g u rato r @ I I n S S %

File Edit Settings VMiew Help
XM@Z?ZKSSM P16[1] (CYBSP_USER_LED, CYBSP_USER_LED1, LED1) - Parameters g x 4 7 IJ “J‘ 7 I i a o

Peri I Pins I Analog-Routing System Peripheral-Clocks DMA |EI'|'.EI':|'.EI".E-.'.... ,_,,_lU =
N
|§|-,-_5|-=|-_5|':e-.'.... & |\f =l 4 F B | Name Value ‘ T £ \
. N I \JL
Resource MName(s) L v G\{EI"\:‘IE’W " -
Port 13 (7) Configuration Help  Open GPIO Documentation
Port 14 g eneral ? W i
Port 15 e ‘\3 sr? Drive Mode Strong Drive. Input buffer off J ol I / ....... L/ ................... et —————————
¥ Portls . e ¢ (2) Initial Drive State | High (1) ~ : :
[] P16[q] |ioss 0 port 16 pin O c v Input E UTHRG_REF User LEDS
P1e[1]|CvBSP_USER_LED, cvasp)| || . : (7 Threshold MOS - : :
( 2 L] Pi6[2] |CYBSP_USER_LEDZ, LED2 E @) Interrupt Trigger Type | None LEDH1 AAORANGE  R104. .. 1K A 16 1 i
[ P16[3] |CYBSP_USER_LED3, LED3 | |+ output : S \,O}P 0
[ P16[4] [ioss_0_port ' () Slew Rate Fast v R e ra e e oo e e A AR AR R R AR R AR AR AR AR AR AR AR R R R ;
[ g5 i /'?\ Drive Strength 1/2 ~ - 79 -
IR 3. Drive ModeZz"Strong Drive, Input
- . _ - u
[ P16[7]|ioss 0_port_ Nt i (7) Analog <unassigned> !
Port 17 ~ . 9y - =JL |
Port 18 ( 4 [? Digital Qutput @ TCPWMI[1] Groupl0] 16-bit Counter 61 pwm [USED] b uﬁer O'I:f [ — = x E l
Port 19 ”M R N (7) Digital InOut nassigned> hd n °
Eort 20 v Advanced . . "
ort 21 =N .
v 4. Digital OutputZz"TCPWMI1]
< i P1&[1] (CYBSP_USER_LED, CYBSP_USER_LEDA, LED1) - Parameters ~ Code Preview

- - s Group[0] Counter 61"I1ZERELFE T,
o 5. TCPWM®MDEREIH D=L TV

The WCCQ is enabled. Chip startup will be slower because clock configuration cannot continue until the WCQO is ready.
(i ] See the device datasheet for WCO startup timing. If WCO is not required during startup, consider starting it in main()  XMC7200D-E272K8384: WCO

for faster chip startup. I (N Y l
Ready J O
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TCPWM®D %

TE (2/3)

ﬁ Cfuser/work/modus/KIT_XMC72_EVE_WS/ADC_PWM_PJ/bsps/TARGET_APP_KIT_XMC72_EVK/config/design.modus™ - Device Configurator 4,10 — O X
Eile Edit Settings WView Help
KMC7200D-E272KE384 TCPWIM[1] Group(0] 16-bit Counter 61 (PWM_1_0_61) - Parameters q X
Peripherals Pins  Analog-Routing System Peripheral-Clocks DMA |En'.s|' filter text... o | (LR
|En'.s|' filter text... & |K|j7' = ENE] § Mame Value 2
Resource Name(s) Personality v D\."er\:'iew
P . . .
[ TCPWM[1] Groupia] 16-bit Counter 61| PWM_1_0_61 PWM-1.0 v] \2) Configuration Help Open PWM (TCPWM) Documentation
v G |
[ ] TCPWM[1] Group[d] 16-bit Counter 62 _group_0_cnt_62 Enera .
',_'3’, TCPWM Version %) TCPWM_ver2
[ TePwmM] Group[0] 16-bit Counter 63 1_group_0_cnt_63 —
- (2) PWM Mode PWM
] TcPwM1] Group[0] 16-bit Counter 64 1_group_0_cnt_64 .
i - ?) Clock Prescaler Divide by 1
[ TerwmM) Group[0] 16-bit Counter 685 1_group_0_cnt_65 —
. (?) PWM Resolution Y 16-bits
[ Terwm) Group[0] 16-bit Counter 66 tc roup_0_cnt_66 —
. (2) PWM Alignment Left Aligned
[ TePwWMIT] Groupl0] 16-bit Counter 67 Ip_0_cnt_&7 .
(2) Run Mod Conti
1 TCPWM1] Groupld] 16-bit Counter 68 1_group_0_cnt_68 — un " Dcm {nueus
. R (2) Immediate Kill
[ TCPWM[1] Group(d] 1E-bft Counter 69 up ,_,n._:j. v Period
] TcPwM1] Group([0] 16-bit Counter 70 group_0_cnt_7 (7) Enable Period Swai
] TePwm) Group[0] 16-bit Counter 71 1_group_0_cnt_7 (%) Period 65535 I
[ Terwm) Group[0] 16-bit Counter 72 1_group_0_cnt_72 L Com;-)are
[ TePwmM) Group(0] 16-bit Counter 73 .:7: Enable Compare 0 Swap ]
[] TCPWM[1] Group(a] 16-bit Counter 74 l "'f: Compare 0 0 l
[] TCPWM[1] Group(d] 16-bit Counter 75 (?) Enable Compare 1 Swap
] TePwWM1] Group[0] 16-bit Counter 76 [@ Compare 1 H l
[ TcPwmM) Group[0] 16-bit Counter 77 1_group_0_cnt_77 Interrupt Source W
[ TePwm) Group[0] 16-bit Counter 78 _1_group_0_cnt_78 i 2
] reriumaras ron = hd TCPWIM[1] Group[0] 16-bit Counter 61 (PWM_1_0_61) - Parame... Code Prev...
MNotice List g X
00 Errors | 0Warnings Ej 1 Task n 1Info
A

Fix Description

= The 'Clock Signal' parameter must not be empty.
The WCQ is enabled. Chip startup will be slower because clock configuration cannot

Location

XMC7200D-E272K8384: TCPWM[1] Group[d] 16-bit Counter €1 (PWM_1_0_61) [Clock Signal]

o rontinne nntil the WO e readyv See the devire datachest for WD etarbun timina WO e YhACT2000-F272K 8384+ WICT) 2
Ready
2024-05-29 Copyright © Infineon Technologies AG 2024. All rights reserved.

infineon

TCPWM[1] Groupl[O] 16bit
Counter6lzFxzv%¥ L.
Name(s)IZPWM_1 0 61"
iR TELFT, Personality
[X‘PWM-1.0"IZERE L E 9
Period|Z“65535" # & 7E
F9,

Compare 0[Z0" %
ERE

Compare 1IZ“0" % 5% %E
ERE

Infineon Proprietary
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TCPWM®MD % T (3/3)

TCPWMI1] Group[0] 16-bit Counter 61 (PWM_1_0_61) - Parameters - Device Configurator 4.10 n

Enter filter text... ;_;_| g B
Mame Value &R
":‘_}: Compare 1 |{J
¥ Interrupt Socurce
(7) Overflow & Underflow [
'/?\, Compare 0 O
":‘_}: Compare 1 O
¥ Inputs
Clock Signal <unassigned>

'/?\, Count Input
(7) Kill 0 Input
'/?\, Reload Input

':'_?: Start Input

'/?\: Swap Input

(7 Kill 1 Input
v PWM Output Polarity

":E’: Invert PWM Cutput

'/‘_}\; Invert PWM_n Output
~ PWM Disabled Output

(Z) PWM Disabled Qutput
¥ Qutputs

(7) PWM (line)

(7) PWM_n (line_compl)
¥ Trigger Outputs

":E’: Trigger 0 Event

'/'_?\, Trigger 1 Event
v Advanced

'/'_?\, Store Config in Flash

& bit Divider 1 clk
@ &bit Divider 2 clk
@ & bit Divider 2 clk
@ &bit Divider 4 clk
@ &bit Divider 5 clk
@ &bit Divider & clk
@ &bit Divider 7 clk
:.r & bit Divider 8 clk

O

High Impedance

& || @ P16[1] digital_out (CYBSP_USER_LED, CYBSP_USE|

<unassigned>

Disabled
Disabled

2024-05-29

Copyright © Infineon Technologies AG 2024. All rights reserved.

(infineon

10. Clock Signal 1=“8 bit Divider 0 clk"Z&%ELE T,
Note: 8 bit Divider 0 clk/ASARADC & AF/=7Y, BE/Divider(%*
B DERTEIFFTZ 7L TLVE/=8. Divider DiRTEIFBEDHYEE A,
1 DClock #58F 7 3155 (ASARADC L/a7#/Divider #38EL E T,

11.File -> SaveZ EIRL TR EBEHRTFRFLET,
12.Device Configurator DA FH%EALCT
ModusToolboxIZRYE 9,

E C/fuserfwork/modus/KIT_XMC72_EVK_WS/ADC_PWM_PJ/bsps/TARGET_APP_KIT_XMC72_EWK/config/design.modus - Device Configurator 4,10

File § Edit Settings \View Help

_®U

L | MNew.. Ctrl+N
@ ' Open... Ctrl+0 I B
Close caw .
Ed save Ctrl+S
Save As...

Open in System Explorer

Change Libraries...
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Device Configurator CE%E SN t=T— 2 D&HRIFAT

(infineon

» Device Configurator CTERESNT=T—R(XCEFZBI—F TCLU T DIGFFRIZEIHSNET,

¥ADC_PWM_PJ¥bsps¥TARGET_A:PP_KIT_XMC72_EVK¥config¥GeneratedSource¥cycfg_peripherals.[c|h]
» FT=. Code Preview? Iz V)09 5FTOA— =R ITLHENEEFT,
y A—HF—h"Codingd ARIZIE. COTF7AILTCEESINI=T—FZEFEHALET,

E C/user/work/modus/KIT_XMC72_EVK_W5/ADC_PWM_PJ/bsps/TARGET_APP_KIT_XMC72_EVEK/config/design.medus - Device Configurator 4.10 — O *

Eile Edit
XMCT200D-E272K58384

Settings  View Help
Code Preview g X

Peripherals Pins Analog-Routing System Peripheral-Cl 4P| |Enter search fext..
s fltar £ . ] = include "cy_sysclk.h" ~
Enter filter text... : | 7 = #inc —
: o '\"' = 7 = #include "cyecfg_routing.h”
Resource Namels) ~
$define SARADC 0 HW PASS0 SRRO
¥ Analog - = =

#define SARADC 0 CHO_HW PASS0_SRARO_CHO
#define SARADC 0_channel 0_HW SRRADC O_CHO_HW
#define SARRDC 0_CHO_IRQ pass_0_interrupts_sar 0_IROn
#$define SLRADC 0 channel 0_IRQ SARADC 0_CHO TRQ
#define SRZRADC 0 VDDA RRNGE CY SARR2 VDDA 2 TV _TO 4_5V
$ifndef SAEMUX0_CHO_PORT_ADDR

¢#define SARMUXO0_CHO_PORT_ADDE 0
#endif
#define SAZRADC 0_channel 0_IDK (OUL)

¥ Programmable Analog
12-bit SAR ADC 0
[] 12-bit SAR ADC 1
[] 12-bit SAR ADC 2
[] epassaref
v Communication
Controller Area Network FD (CAN FD) O
Contreller Area Metwork FD (CAN FD) 1
[ Inter-IC Sound Bus (125) 0
[ Inter-IC Sound Bus (125) 1
[ Inter-IC Sound Bus (125) 2

conat cy_stc sard channel config t SARADC 0 channel 0_config =

{
.channelHwEnable = true,
.triggerSelection = CY_SAR2 TRIGGER_OFF,
.channelPricricy = 00,

[ Quad Serial Memory Interface (QSPI) 0 Tm w ||l e TEommmoiosTime — e aonen T e > v
o ad 12-bit SAR ADC 0 (SARADC_0) - Parameters l Code Preview l
Notice List g X
0 0 Errors I 0Warnings D 0 Tasks o 1 Info
Fix Description Location

) The WCO is enabled. Chip startup will be slower because clock configuration cannot continue until the WCO is ready. See the device

datasheet for WCO startup timing. If WCO is not required during startup, consider starting it in main() for faster chip startup. KMC7200D-E272KE364: WCO

Ready

2024-05-29
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Note: cycfg_peripherals.[c|h][CE&ZSNnf-O—F&
BlHkDI—K% B 4% TCodingd 5% T. Device
Configuratorz{ERE T 12700 S LEERT HE
L A[EETY .

LWL, ERRNGENRET DEEEITLH-D.
Device Configuratorz A9 5B Z#HRELET,
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Adding libraries using the Library Manager




2 4 75 ) (retarget-io) DB HN(1/2)

)

DebugAHIZ Y

L TADC PWM PJ7OY

w2 R - E=F 2SR S0 Ui®
SUREIRA I RER NS RN & Q E| |
5P 2 4D, HER. B R, T O [w READMEmd i3 = 0 g=o0x: = O
B4 7 & . ; B| & 8
@ Empty application template A i Empty applica
1= mtb_shared h2. Requiremer|
o o o h2. Supported 1
This is a minimal starter application template for Infineon h. Supported |
MCU devices. h2, Hardware s
= . . - . . . . h2, Related res(
e Quo. ()= Ve G Ex.. 9 B = Forinstructions on modifying and using this application h2. Other resoL
template to create applications, follow steps from the "My hz. Document |
- Tools A first PSoC™ 6 MCU design using ModusToolbox™" section

G& BSP Assistant 1.10
ﬁ Device Firmware Update Host Tool 2.0
E Library Manager 2.ID]

w» BSP Configurators (APP_KIT_XMC72_EVK)

ﬁ Device Configurator 4,10

ﬁ QSPI Configurator 4,10

ﬁ Smart I/O Configurator 4,10

~ ADC_PWM_PJ APl Documentation
=] Core Library (core-lib)

£
=5 ADC_PWM_PJ

>

KIT_XMC72_EVK_WS - Eclipse IDE for ModusToolbox™ 3.1
Eile Edit Navigate Search Project Run Window Help

L

7 bk Lretarget 0>

in AN228571 — Getting started with PSoC™ 6 MCL on
ModusToolbox™ software or the "My first XMC7000 MCU
design using Eclipse IDE for ModusToolbox™" section in
AN234334 — Getting started with XMC7000 MCU on

ModusToolbox™ software. W

Markdown Source | Preview < >

B Console [#]] Problems =g Progress [0 Memory @ Terminal 33 = &
& 2 | 5 G BE| P

& ADC_PWM_PJ ModusShell 23

tomokawa@ISCNSCG1273M1T

-]

2024-05-29
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J7ZILaAVy—ILE~DODEADZFITH18. Library Manager%{&H

45 )&EBMLET,

1. Project ExplorerT
ADC_PWM _PJ7OYxHh%E
H )L TEIRLET,

2. Quick PanelTLibrary
Managerz9'JvyILE7,
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2 4 75 1)(retarget-io)MEHN(2/2) infineon

S - 3. Add LibraryZx2 ') v LET,
P P 4. RRE([“retarget’Z#ZE L F I,
o 5. PeripherallZ3R 7R S L Hretarget-ioz

(® APP_KIT_XMC72_EVK (ACTIVE)

" : FryvILFET,
6. OK&EZ v LFET,
e @0 Updatg’é’] )9 Lri_d_o
e e e * 8. FATZVDEMNTETITHELUTD
G . [ p@ , v] Ayt—RERINBD T, CE se
%% 1) v % L TModusToolboxIZR Y

core-lib
core-make
mitb-hal-catl
mitb-pdl-catl
recipe-make-catic

LALRLE LR

~

Target Project: | ADC_PWM_PJ ~ : ------------------------------------------- 1
1 Summary: :
= - 1 . . 1
@ retarget ) F B » |retargetio " | Successfully updated application "ADC_PWM_PJ" I
Name Version The Retarget 10 library provides APls I'Successfully refreshed dependencies. '
: for transmitting messages to or from 1 1
v Peripheral g g
5 ) er|e:;ar ct-io 1.5.0 release the board via standard printf/scanf LEJEL-'E'_ _____________________________________ _'
9 — functions using a UART connection
which is generally connected to a host
machine, W

@ Cancel
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Coding (main.c)




main.czx &R~

FypP S:i%f\}:D MR E P = 0
BES Y §
ADC_PWM_PJ

3 g’;‘ Binaries

> @].I Includes

> [= bsps

» 2= build

» [= deps

@fuc=

L& Makefile
[%] README.md
5 =% mtb_shared

Q. w-\. §TE. ®%B. = O

&, Build Application

9 Clean Application

+ Launches

7;3: ADC_PWM_PJ Debug (KitPreg2_Minil
Q) ADC_PWM_PJ Program (KitProg2_Mir
Q Generate Launches for ADC_PWM_PJ
+ Tools

BSP Assistant 1.10

Device Firmware Update Host Tool 24 v

< >
Connected - Enceding: Default (1SO-8859-1)

KIT_XMC72_EVE_WS - ADC_PWM_PJ/main.c - Eclipse IDE for ModusToolbox™ 3.1 — O X

File Edit Source Refactor Navigate Search Project Run  Window Help

C-HE®-&-BiE-0-Q-i®F-iDin

MNP S E i~
Q s
[%] README.md [€] main.c &2 = O g=outine 32 = O

e e R e e e S b Sl

e EEE N e

*

File Name: main.c
. E
* Description: This is the source code for the Empty Application Example g
for ModusToolbox. 8 cyhalh
* Related Document: See README.md &l cybsp.h
* @ main(void) : int

e ok ek A A K R R R R R R R R R R R R R AR AR R AR AR R AR R R R R R R R R R

* Copyright 2821-2823, Cypress Semiconductor Corporation (an Infineon company
* an affiliate of Cypress Semiconductor Corporation. All rights reserved.

" This software, including source code, documentation and related

" materials ("Software”) is owned by Cypress Semicenductor Corporation

* or one of its affiliates ("Cypress™) and is protected by and subject to

* worldwide patent protection (United States and fereign),

* United States cepyright laws and international treaty provisieons.

" Therefore, you may use this Software only as provided in the license

" agreement accompanying the software package from which you

* obtained this Software ("EULA")

* If no EULA applies, Cypress hereby grants you a personal, non-exclusive,

" non-transferable license te copy, medify, and compile the Software

" source code solely for use in connection with Cypress's

* integrated circuit products. Any reproduction, modification, translation,

* compilation, or representation of this Software except as specified v
. . L e ... .. - -

< >

E) Console |:: Problems &g Progress [J Memory ® Terminal &3 <‘|='={>| 2 | 'I,g, En Eﬁl

& ADC_PWM_PJ ModusShell 53

BH=0

tomokawa@ISCNSCGL273MLT
1
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1. Project ExplorerT
ADC_PWM PJZ7OSIHRD
main.cx3 7ILY1)voL T
main.c77AMILZEFHEET,
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main.c® Coding

2. main.clZEL T DORE#ZCodingL £9,

2024-05-29

main()B%L : MCU, Ry 7 =5 I)LDOHHEIE. EYAH

saradcintHandler() : | Y AAZR DHEE.
fOx7 M) ABRIT
C main() D
|
BSPD#IHA1E

IRQE! Y JA A5 7]
retarget-ioM#HAL

TCPWMMD I EA1E

SARADCD #) &A1t

ZNYAFHINY S DESR

SARADCDY 7 b7
k1) HDFET

<
«

1 —

axX fE «

(infineon

12bit SARADCY 7 b x 7 B HHLT
ADZEMEMD > —ILHE J1 - TCPWMADERE.

ADCY 2

-

saradcintHandler()

D

Y AHER DA L

2| YIAHER ==
ADZEHISET ?

ADZEIIED A+ H L

ADZEHA{E<<4 % TCPWMLLERE

ADZEHREDI Y —ILHE S

— s

~axX &

SARADCDY 7 k7

~Y) HDFET

-

Return

D
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main.c(1/4)

/*******************************************************************************

* File Name: main.c
* Measure potentiometer with SARADC

* and set the measured value to PWM to change LED brightness
*******************************************************************************/

/*******************************************************************************

* Header Files
*******************************************************************************/
#include "cy pdl.h"

#include "cyhal.h"

#include "cybsp.h"

#include "cy_retarget_io.h"

/KKK oK o K o K o ok o o K ok K R KR K K K R K K KR KR K SRR RS R SRR SR KSR SRR R SRR SK RS RS SKRSKRSK R K R ok ok

* Macros
*******************************************************************************/

/KKK K ok o K ook o o K ok KR KR K K K R K K KR KR K SRR RS R SRR K SRR SRS RS SKRSKRSK R SRRSKRSKRSR R R R ok ok

* Global Variables
stk ok sk sk s ok sk sk sk sk ok s sk ok skl sk skl ks sk ok sk sk skl sk sk sk sk sk skl ks sk ok sksk skl sk ki skl sk sk ok sk ok ok ok /
/* SARADC interrupt configuration structure */
cy_stc_sysint_t SARADCO_IRQ cfg = {

/* Bit ©-15 of intrSrc is used to store system interrupt value and bit 16-31
to store CPU IRQ value */

.intrSrc = ((NvicMux2_IRQn << 16) | pass_@_interrupts_sar_0_IRQn),

/* Interrupt priority */

.intrPriority = 7

}s

(infineon

cy_pdlLhlEXPDL, cyhal.hiIxHAL®DIncludeZ 7 1 JL
TY (FEMIE &R R)

Cybsp.h[EBSP(FR— FHR— k/3w o — ) 2B
E L f=IncludeZ7 7 4 JLTY,

Cy retarget io.hl&Retarget-io5A4TIU%E7T
AT AH-OIZHEELET,

SARADCO IRQ cfgldCy SysInt Init()RE%D 3|
HELTHERAINZFT,
intrSrclC AT LEIYAAIT, CPU IRQZEFEEL.
intrPrioritylZCPU IRQEEELZZRELET .
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0/
L] [ ]
main.c(2/4) (Infineon
/*******************************************************************************

* Interrupt routines for SARADC ) X%—QZI/:)ZQ’E%EE@LTEU Ui&ﬂgh‘\
id dcIntHandler(void) { —
Vintaa £ val; D) TEITVET,

if( Cy_SAR2_Channel GetInterruptStatus(SARADC_©_HW, SARADC_O channel © IDX ) ==
CY_SAR2_INT_GRP_DONE){

// Clear interrupt ) AD%*@1E(@~4@95)€EJ'1EJ’“II:H L/\ :l.\/\j_)l/':
Cy_SAR2_Channel ClearInterrupt(SARADC_O HW, SARADC_O channel @ IDX,
CY_SAR2_INT_GRP_DONE); II:I:II jj in-d— o

val = (uint32_t)Cy_SAR2_Channel_GetResult( SARADC_O HW, SARADC_O channel _©_IDX,

NULL );
printf("SARADC Value:%d¥r", (int)val ); < . >
// Set the measured value to PWM ) AD£@1E(6~4695)€\ 4b1t7_F_ /7I‘L—CPWM
Cy_TCPWM_PWM_SetCompare@Val( PWM_1_0 61_HW, PWM_1_©_61_NUM, val<<4); — S
// Start next AD-Conversion 0)C0mpa Peﬁﬁ (6 ~65535 ) l“ ax ;& Lid— o
Cy_SAR2_Channel_SoftwareTrigger (SARADC_© HW, SARADC_©_ channel_© IDX);
Yelse{

) CY_ASSERT(false); // Unexpected interrupt y \le‘r?ITFU ﬁ‘%%?ﬁ_b—cmo)Angéxg
} _I\l/g:-j_o
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main.c(3/4)

/*******************************************************************************
* main
********************************************************************************/
int main(void){

cy_rslt_t result;

/* Initialize the device and board peripherals */
result = cybsp_init();

/* Board init failed. Stop program execution */
if (result != CY_RSLT_SUCCESS){
CY_ASSERT(9);

}

/* Enable global interrupts */
__enable_irq();

/* Initialize retarget-io to use the debug UART port */
result = cy_retarget_io_init(CYBSP_DEBUG_UART_TX, CYBSP_DEBUG_UART_RX,
CY_RETARGET_IO_BAUDRATE);

/* retarget-io init failed. Stop program execution */
if (result != CY_RSLT_SUCCESS){
CY_ASSERT(Q);

}

/* Print message */

/* ¥x1b[2J¥x1b[;H - ANSI ESC sequence for clear screen */
printf("¥x1b[2J¥x1b[;H");

Printf (M- - s s m e e ¥r¥n");
printf(" Measure potentiometer with SARADC ¥r¥n");

printf(" and set the measured value to PWM to change LED brightness¥r¥n");
Praintf (M- o m e ¥r¥n¥n");

(infineon

&#Icybsp_init () EAHEMUHTET
DeviceD#EAILZEITLNET

__enable irq()BE#IZXY~NaoyOarbO—
SDENAAZTEMELFET,

cy _retarget io init()EAFIZKVUIZH#EA
HAE)TILR—MITYTLET,
DT NE—SFILZLUTDEIIERET HF
Tprintf()BE#MGEZFERLTHANTHIEN
A[EETY (Port BB IFRIRICKYELGDH=HE
BELEY)

Baud rate: 115200

Data: 8bit

parity: None

Stop bit: 1

Flow Control: none
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main.c(4/4)

/* TCPWM Init */

Cy_TCPWM_PWM_Init( PWM_ 1 © 61 HW, PWM_1_© 61 NUM, &WM 1 @ 61 _config );
Cy_TCPWM_PWM_Enable( PWM 1 © 61 HW, PWM_ 1 © 61 NUM );
Cy_TCPWM_TriggerStart_Single(PWM_1_© 61 HW, PWM_1_© 61 NUM );

/* SARADC Init */

Cy_SAR2_Init( SARADC_© HW, &SARADC_©_ config);

Cy_SAR2_Enable( SARADC_© HW );

Cy_SAR2_Channel TInit( SARADC_O© HW, SARADC_O_channel_© IDX,
&SARADC_O channel 0 _config );

Cy_SAR2_Channel Enable( SARADC_O HW, SARADC_© channel @ _IDX );

/* Clear whole interrupt flags */
Cy_SAR2_Channel_ClearInterrupt(SARADC_O HW, SARADC_O_channel_©_IDX, CY_SAR2_INTR);

/* Masking interrupts other than CY_SAR2_INT_GRP_DONE */
Cy_SAR2_Channel_SetInterruptMask(SARADC_O_HW, SARADC_O_channel_©_ IDX,
CY_SAR2_INT_GRP_DONE);

/* Set Interrupt */

Cy_SysInt_Init( &SARADCO_IRQ cfg, saradcIntHandler );
NVIC_ClearPendingIRQ( (IRQn_Type)(SARADCO_IRQ cfg.intrSrc >> 16) );
NVIC_EnableIRQ( (IRQN_Type) (SARADCO_IRQ_cfg.intrSrc >> 16) );
Cy_SAR2_Channel_ClearInterrupt( SARADC_O_HW, SARADC_O_ channel_©_ IDX,

CY_SAR2_INT_GRP_DONE );
Cy_SAR2_Channel_SoftwareTrigger( SARADC_O_HW, SARADC_O@ channel_©@ IDX );

for (5;){}
}

/* [] END OF FILE */

(infineon
TCPWMD FEAEZITLVE T,

Note: 5/#IZHEE I TLVE/NTA—5F
cycfg _peripherals.[c|h] CTEZEZESHA TIVET,

SARADCD 1 ER1EZ#1TLNE T,
ZAAERDV) T EITVNET,
ADZEHESE T BV AH LASr ZEMaskLET S

BYAAH NSRS DEFENVICN DR EET
A3

VI TR)AHEHETL. ADE#ZERIBLE
j_o
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PDL/HAL Referencef&#iGErIZ DLV T

(infineon

» Coding Z4TRIZRY TSIV EHIEHTEHZ4 TS 1) & LT, PDL(Peripheral driver
library) & HAL(Hardware Abstraction Layer)D2fEf8M BRIt SN FE T,

» PDLIEZN—=FDIT7ZFEPOT LY API DYk

FERALTHEEIN-FIC:

REDEWNIATI)ERYET,

Note:PDL FHAL/LHZARTEET T,
» CodingT{E A9 HAPDL/HAL APIDReferenceldHTMLZ7AJLEL TULTFIZI&#HES N T

HFYWebT S5O TSR]

PDL: ¥KIT_XMC72_EVK _WS¥mtb_shared¥mtb-pdl-catl¥release-v3.8.0¥docs¥pdl_api_reference_manual.html

HETY,

HAL: ¥KIT_XMC72_EVK WS¥mtb_shared¥mtb-hal-catl¥release-v2.5.4¥docs¥api_reference_manual.html

(infineon MTB CAT1 Peripheral driver library

1 1 1
SAR2 (Analog to Digital Converter (ADC))

\\\\\\\\\

o -
Genera | Descri ption

“*| Configuration Considerations

\\\\\\\\\\\\\

rigger a call by the software
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Build & Program




Project@®Build

» Project®BuildZ 1T o f=1&. DebuggerZi

infineon

2 &) L TBuild L 7=Project%

KIT_XMC72_EVKIZZ&3AA TDebugZziTLVE T,

ﬁ KIT_XMC72_EVE_WS - ADC_PWM_PJ/main.c - Eclipse IDE for ModusToolbox™ 3.1

Ea. w-\V. §E. %B. = O

r*
+ Launches ~

7&;& ADC_PWM_PJ Debug (KitProg3_Minil
D ADC_PWM_P] Program (KitProg3_Mii <

SARADC interrupt configuration structure */

cy_stc_sysint_t SARADC® IRQ cfg = {

- O X
File Edit Source Refactor MNavigate Search Run  Window Help
. |®'Q',ﬁq?’§$‘0" Open Project S LE | .ﬁ” > & [E ﬂ;.&u'é"ﬂjd}@v v|=|_‘«‘
1 Close Project Q I\ | =
5P 22 4D MWR P = B [@F[& BuildAl Cirl+B = 8 GS=outine 2 = B
=] <5=|,=> 7 Build Configurations ¥ 2 @ B8 s e
v 125 ADC_PWM_PJ | BuildProject .10 proiect b Jioc *
3, Binaries Build Werking e > |PWM to change LED brightness g
[t Includes Clean.. 9 cy_pdlh
(2= bsps H yhal.h
& build . Build Automatically | cyhal
[ ]
. S cybsp.h
= | te}ps CfC++ Index > Wl cy_retarget_ioh
% ! 5 o " ® SARADCO IRQ cfg
L 'T‘a'”-c roperties @ sardcintHandler{w
2 library-managerlog FINCIUOE ~CYOSpLh - il int
= LICENSE #include "cy_retarget_ic.h" o mainfvoid): int
& Makefile -
README.md * Macros
=5 mtb_shared
* Global variables

/* Bit @-15 of intrSrc is used to store system interrupt wvalue and bit 1t

.intrSrc = ((NvicMux2 IRQn << 18) | pass_@ interrupts_sar @ IRQOn),
/* Interrupt priority */

‘% Generate Launches for ADC_PWM_PJ

[E Console 3

[#7 Problems Progress [] Memoary & Terminal

COTBuild

Console [ADC_PWM_PJ]

+ Tools

= R Total Internal Flash (Available) 8585216 -

i B5P Assistant 1.10 Total Internal Flash (Utilized) 58676

[ Device Firmware Update Host Tool 2.1

ﬁ Library Manager 2.10

16:8@:86 Build Finished. @ errors, @ warnings. (tock 15s.161ms)
+ BSP Configurators (APP_KIT_XMC72_E
v v

[ o
< > Ry

Writable Smart Insert 1:1:0
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1. Tool Panel®@Save®2 ') w9 L
Tmain.cz®kFLET,

2. Project -> Build ProjectZ:&1RL
TProjectZBuildLE 9,

3. Buildh'5e T L1=5ConsoleZfEER
L CErrorMEWNEZEELET,
Errorhdh 515 & [FProblems%2 7
=)L CeEMZMEREL ., BIE
L1=% . BEBuUIldZ{TLVET,
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KIT XMC72 EVK®D#E(E Cinfineon

1. ModusToolboxZ E{E S TULVAPCEKIT_XMC72_EVKZKitft/@MDUSB Type-A - Mirco-B4~— J )L T#Efi L
F9,
2. HEDI2VIBADCERT7Z 72 #HEHELET,

@ DC7 4574 wm

L R R TR RS AR m .. Note USB]ﬁ‘b@'EE /#:f“/i'500mA
@ - | e m B ~STR L ‘o

oooooooooooooo
LA ARl DR T

........................
000000000000000000000000000000000000000000000
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Debug(1/12)

infineon

1. DebugZ7A4 a2 #=DEDVY %5 ) v% L TDebug Configurationz#RLE 9,

2. GDB OpenOCD Debugging®ADC_PWM_PJ DebugZ4 ') w9 LET,

3. Debug Configurations|ZFRImMNEILT 5D TDebugzV J v U LFET,

ﬁ KIT_XMC72_EVE_WS - ADC_PWM_PJ/main.c - Eclipse IDE for ModusToolbox™ 3.1
File Edit Source Refactor MNavigate Search Project Run  Window Help

ﬁv |®'Q—',n‘?

1ADC PWM_PJ Debug (KitProeg3 MiniProg4)

Jo-a-®s-0im e

Fyp 2 D MWHR B Debug As
= <‘_5_|>[ Debug Configurations...
~ 15 ADC_PWM_PJ Urganize Favorites...
% Binaries ¥ and set the measured value to PW

[ Includes

Note: 2/Z £ LIFE(ZDebug 713> %5 #2109 EET

Debugger 0EEILF T,

Q Debug Configurations

Create, manage, and run configurations

B § ‘ B Y- Configure launch settings from this dialog:

type filter text |

- Press the 'Export' button to export the selected configurations.

[c]
gL Cre

[T] ADC_PWM_PJ Program
GDB PyQCD Debugging

GDB SEGGER J-Link Debug
/@ Launch Group

ADC_PWM_PJ Debug (KitProg3_MiniProg4)
TR i € - Press the 'Delete’ button to remove the selected configuration.
1 - Press the ‘Filter' button to configure filtering options.

- Edit or view an existing configuration by selecting it.

< >

Filter matched 9 of 13 items

@

plicate’ button to copy the selected configuration.

[ - Press the 'New Configuration’ button to create a configuration of the selected type.

GDEB Hardware Debugging @ - Press the 'New Prototype’ button to create a launch configuration prototype of the selected type.
| GDB OpenCQCD Debugging

|L| - Select launch configuration(s) and then select 'Link Prototype' menu item to link a prototype.
|u| - Select launch cenfiguratien(s) and then select 'Unlink Prototype' menu item to unlink a prototype.

- Select launch configuration(s) and then select 'Re...pe Values' menu item to reset with prototype values.

Configure launch perspective settings from the Perspectives' preference page.

Debug

Q Debug Configurations

Create, manage, and run configurations

[E] ADC_PWM_P] Attach (k

[c] ADC_PWM_PJ Debug (K ||| c/cs+ Application:

Browse...

CRE®ERX B Y | Nme [ADC_PWM_PI Debug (KitProg3_MiniProg4)
|'—‘f|3E filter text | 2] Main ._%¥ Debugger| b= Startup| % Source| [] Common| &, SVD Path
[] GDB Hardware Debugging Project:
~ [£] GDB OpenOCD Debugging
[aDc_Pwi_ps

[] ADC_PWM_PJ Erase (Kit

| ${cy_prj_path:4d7871eb-caad-47e4-82ad-fd4561284e5a}/build/APP_KIT_XMC72_EVK/Det

[T] ADC_PWM_P] Program
[£] GDB PyOCD Debugging
[ GDB SEGGER J-Link Debug
g Launch Group

Build (if required) before launching

Build Configuration: | Select Automatically

(O Enable auto build
(®) Use workspace settings

£ »
Filter matched 9 of 13 items

@

Close

Variables...

Search Project...

() Disable auto build
Configure Workspace Settings...

Revert

Browse...

Apply

Close
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Debug(2/12)

)
>

Debug/N\—RARI T4 TADYYEBEZZTVET

(infineon

ModusToolbox/Ss— X XRJ 7 4 TDFE £DebugZ 1T 5> F L AIEGETT A, Debugger
FEARFIZE L -Debug/\—ARI T4 TADYYEBEZFTITVET,

4. Perspective®Open Perspective 74 aA>&x21) v LET,

5. Open Perspective® 4 7 AT MNRR SN FEF D TDebugZ::EIR L TOpen

=0 )w I LET,

KIT_XMC72_EVE_WS - ADC_PWM_PJ/main.c - Eclipse IDE for ModusToolbox™ 3.1 — O .

]

2024-05-29

File Edit Source Refactor MNavigate Search Project Run Window Help
Hm | B - R - @ HF-0- QG- By~ B0 B &2 2.0 | & @
B e QU (E)=
EoP #D 2 % = B [w README.md [€] mainc 52 [E] x21a = 8 9= Outline 52 @
B % | i 8 c iﬁglﬁahglﬂgﬂegzzcsi ;ii;‘iaii Ewm 1 @ 61 _HW, PN :|A CPEAERY X
v [£] ADC_PWM_PJ Debug (KitProg3 | __,.f—sta_t—nex;_ ;-‘-.D-CcEve*sic:n e 2
- O x

| Note: 2 /& 5 LI/#/#Debug Perspective 7734"
2 BB FRINEDTFIILELY T EET
o Perspective ZtJYEZ 51 F T,

v BB Rs 0%

Copyright © Infineon Technologies AG 2024. All rights reserved.

ks Open Perspective O by

®

% C/C++
|Z5Debugi )
lar Git

ﬁ ModusToolbox™ (default)
{5 Resource

& Team Synchronizing

Lise F2 to display the description for a selected perspective.

[ Qpen |

Cancel
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Debug(3/12)

Debug PerspectivelFLLTFD K S 127G Y FT,

O X

Debugger Action
J045 5 L0OETHZIE
BET7A4aY

Debug View
Debug® X L v Fi&E$R
R
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File Edit Source Refactor Mavigate Search Project Run Window Help

E KIT_XMC72_EVE_WS - ADC_PWM_PJ/main.c - Eclipse IDE for ModusToolbox™ 3.1

i+

(infineon

Editor View
YYV—XOA— KFLULARJT

Y - | Eids~ 0O~ _ MY EE-IEE: _|<>:,§~i —
;Ig_rlvé|v{::lc|’}<;:lv '|m I@|ﬁ%§' = /— JL — > RS
(%5 Debug 52 iy Proje.  — O0Y %) READMEmd [§ mainc 37 [E]0x21a = Y-V iz %B 6FE % = O) O)%'fT{lLIEi%/l\&U\ 7
3 i _— \ L - -~ ° _
=l | i+ 2 // Set the measured value to PWM ~ 4 E|| o o8 7 _I_ /r N I\ 0):}1.al"-|/
. Cy_TCPWM_PWM_SetCompare@Val( PWM_1_@_61_Hi - AR O
w [ ] ADC_PWM_P) Debug (KitProg3| ,f'?:_sta't_nex:_ ;L_[:-Ccﬁ'w'sicn( - - Name Type Value l/ ‘/ EXE
v [l mib-example-empty-app.elf Cy_SAR2_Channel_SoftwareTrigger(SARADC @ t 9= result cy_rslt_t <optimize... ﬁ” B/\
w f# Thread #1 1 (Name: Curre telse{ q: 'f‘
= main{) at main.c:53 O« CY_ASSERT(false); // Unexpected interr
s openocd.exe 3
w | arm-none-eabi-gdb.exe b . .
a Variable/Breakpoint
int main(void){ V
cy_rslt_t result; IeW
kY A3 [e]
1] -
/* Initialize the device and board peripheral: » 'dﬁ&/j l/— 7 ,l\/r / I\
result = cybsp_init(); 4 .
BE NSA—
/* Board init failed. Stop program execution ° O)JIEL*E&UEXE
if (result != CY_RSLT_SUCCESS){
CY_ASSERT(8);
1
(% Commlalms ~Tal=T fosmmmimds- &
- = n Memory/Regist
— emory/Register
& Console 52 1l Registers [®] Problems {3 Executables &} Debugger Console  [J Memory = O
BB ERE®E ~2~-9- V|eW
ADC_PWM_PJ Debug (KitProg3_MiniProg4) [GDB OpenOCD Debugging]
(57) d15 (/64): Gx2PREE20402000600 - )( NS =
(58) fpscr (/32): Gxeeeee028 =1 E IJ /I/VZ 0)%1
===== Cortex-M DWT registers W s
\ A » BRUE
=
Writable Smart Insert 53:1:2308

Copyright © Infineon Technologies AG 2024. All rights reserved.

Infineon Proprietary 44



Debug(4/12) Debugger Action7 4 2> —%& (iﬁneon

743 |&H____®H

-

[
1
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Skip All Breakpoints

Resume

Suspend

Terminate

Step Into

Step Over

Step Return

Restart

ITJL—9ORA 2 FZEPIELET, TL—U1RA 2 FOHIKRIZITULEE A,
21) w493 BE[ZEnable &Disablex® S ILLET,

JO73 LT EREITLES,
RITPDTOT S LEZFILELET,

TN H—%EFLELET,
ModusToolbox™ /N\— ARG T 4 TIZFENT DRI TIEIEL TLESLY,

DUV FTRBEICIAT— AV RZERITLETA, RTIHRAT— AU MCHE
ENEENTND5E. TOEBARITBHLET,

EITTHIRT— AV MIBA#EMAEENTWSEES. TOEBNBOETORT—
FADVRZEZEITLET,

HAEETHOBEHOFEVEHLITETCETCDRAT—F AV FEEITLET,
Reseth{THn. main()BEHEEDRAT— AV MIRYET,
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Debug(5/12) Cinfineon

» Debugtzy i aUhRIRENSETOT T LAEZTAEN, main(BEEELEIED X
T— AV FETEEBMIZCEITEINETT,
Note: main() B DAZEIZEEHIIZ T L—OK1 > FARESIAFT, CDIL—IFK1> FE
Debugger Configuration dStartup % 7/ & &Set Breakpoint at: DIES THEEI A TIVE T,

*r ) .
El miain.c E:E E x21a El startup CImf.C 1 = E mDebug Configurations O x
) ._.' 3 oie e 3kt ke oie o i e ke ok e okt ok i s 3 o o ok o oie o e o i e i e i e i e ode i e ok e i e i obe oo ok e ok e ke o A Create, manage, and run configurations
* main
- lint_main(void}{) CeeExX/BY -~ Name: |PWM_LED Debug (JLink) |
cy rslt t result: x| Main | %> Debugger | & Startup %~ Source| & Common| %, SVD Path
— — ¥ . RUTTLTTE JPLons
[] GDB Hardware Debugging ~
[£] GDB OpenOCD Debugging [1rRAM application (reload after each reset/restart)
/* Initialize the device and board pe*iphe*al: [£] GDB PyOCD Debugging T e B TR
result = cyhsp_init [: :I H v [£1 GDB SEGGER J-Link Debugging Pre-run/Restart reset Type: I:I (always executed at Restart)

[©] PWM_LED Attach (JLink)
[©] PWM_LED Debug (JLink)
[©] PWM_LED Erase (JLink)

/* Board inif failed. Stop program execution

if (r‘esult I= C¥ RSLT SU[[ESS:I{ [©] PWM_LED Program (JLink) — ot e
N - Launch Grou et program counter at (hex):
CY_ASSERT(@); ] p
- t: :I ! [ Set breakpoint at: [main |]
} Continue
Restore d «
< >
Filter matched 9 of 13 items Revert Apply
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6. Debugger Action MStep Into . 74 AV %9 1) v LET
main)BEBANDRFIDRAT— A > Fif%ﬁéhf‘ EEHERLET,

[l & = B

7. BEDebugger Action DStep Into . 74 a0 1)v Y LET
Editor View[Zcybsp.chARR . cybsp int)BEABADZIIDAT— AL FETEITIN-ZEZTHRELET,

[€] eybsp.c 53 = B8
y rslt t cybsp init(void) ~

// Setup hardware manager to track resource usage the
."." rati

#i4 dafined Cy USTHG HALY
cy rslt_t result = cyhal hwmgr_init();]

if (CY_RSLT_SUCCESS == result) v
< >

Note: Step Into 77 I /E0 ) w I T REICNR T7— X FEETLETD, FTTBXT—FX2 FMZE
HOEFATIEEE, EDEHANEIICEE L FT,
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8. Debugger Action MStep Return -2 74 a9 1) v LET

cybsp_init)BE#DIZEY DR T— F A2 AL TEITSIN. main)BEE#Dcybsp_init)BEEHFEVH LR T—F
AURDRETEODTWAILEZHEELET, V—RXO— KDresultizY XA A—YILEZEHHE HE Tresult
[T SNT-IEZMHERT H5FNTH TTO

[ main.c &2 [€] cybspc = O

i=hil to
sult != CY_| RSLT SIJC'CESS){
LY _ASSERT(E);

11111 :

9. ﬁf"Debugger Actlon MDStep Into & 74 3 /%7 )w o LFET
main() BN D RD X T— F%/Fif%ﬁéh# EEfERLET,

[£] main.c 2 [g eybsp.c = B8

/* Board init failed. Stop program execution * A
if (result != CY_RSLT_SUCCESS){

2024-05-29
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10.Debugger Action DStep Over 74 A @& ) v LET
__enable_irq() BABARIZBEIET. RORXT—F AV FETEITINEIETHEELED,

[Elmain.c 52 [§ cybsp.c = B8

S

f* Indtialize retarost 0 0 yze the debys |14
result = cy retarget io_init(CYBSP_DEBUG_UART
CY_RETARGET_ IO B

/* retarget-io jinit failed. Stop program exect
if (result != CY RSLT SUCCESS){

CY_ASSERT(@); .
< >

11. Editor View®D XY O—)L/N\—% K5 v 4 L Tmain.cMsardcintHandler)BEER D .

Cy_TCPWM_PWM_SetCompareOVal() B UH LITDOXEZ T IV )y I LET,
Cy_TCPWM_PWM_SetCompareOVal() BIZFEUH LiTICbreakpoint N ek ESi=C &R L E T,

main.c & cy_scb_common.h e 8
g y
gr—
Y
- wvoid sardcIntHandler(void) {

uint32 t wal;

if( Cy_SAR2_Channel GetInterruptStatus| B
/{ Clear interrupt
Cy_SAR2_Channel _ClearInterrupt(SARA
val = (uint32_t)Cy_SAR2_Channel Get
printf("SARADC Value:¥d\r", (int)va
// Set the measured value to PWM
| Cy_TCPWM_PWM_SetCompare@Val( PWM_1 |
!/ Start next AD-Conversicn al
£ >

2024-05-29 Copyright © Infineon Technologies AG 2024. All rights reserved. Infineon Proprietary 49



Debug(9/12) (infineon

12. Debugger Action MResume7 1 3 i 0O LET
BreakpointZ %% L 7=Cy TCPWM_PWM_SetCompareOVal() B UH LITETETEIN=2 ¢ %
FEER L. Variable/Breakpoint View|ZZE #valh &R R ‘c‘< *L’C WAEZEEILET,

» = =V 57 9B ¥
@ e Eiii_izli;csﬁn;?sn‘:;lue'%;‘\r‘" (int)va: AEI i E|| § NOte dval w/E (Value) /i/7l—7-//5
// Set the measured value to PWM @ Name Type Value )( ﬁw/_[ ?/ﬁ L/ O ~4095 @/E/ﬁ f~ U
Cy_TCPWM_PWM SetCompare@Val{ PWM_1 | | co-val  uintzzt 40w
£/ Start next AD-Conversion fjo
Cy_SAR2 Channel_SoftwareTrigger(SAR a
telse{ .
CY_ASSERT(false); // Unexpected : Hame It i . 4804 "
} W Default:4a94
e » Decimal 4@94
Hex:@xffe v

13. Variable/Breakpoint View®D Z #val®Valuex 2 ') v o L. "0"# A1 L TEnter®

¥ L71-%. Debugger Action WResume7 4> b &9)yoLET
Er‘breakpomti'cgéﬁéht;t’éﬁﬁmt, KIT_ XMC72_EVKDLEDIMNHATL TS EZHEZRELET .

JVEE OB »;
EE| o 8

@ Mame Type Value

[ eosval  uint32t 0

< >
Name : wal ~
Details:d
Default:@
Decimal: @
Hex:8x8 b4
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Debug(10/12) Cinfineon

14.Variable/Breakpoint ViewD Z #valDValuex 2 ') v L. "4095% AL T

Enterz#8 L1-%. Debugger Action WResume7A4 2> B &5y LFET
ﬁf"breakpomtif%ﬁéi’w‘* EEHEFRL. KIT_XMC72_ EVKOLEDIAGEITL TWAEZHEDRLET,

=V i 8B T = 8
5B

o

E

MName Type Value
| o-val  wuint32t 4005 |
>

Mame : wval
Details:48495
Default:4895

Decimal 4895
Hex:@xfff

15. Debugger Action M Skip All Breakpoints 743> = #41)w~L. Resume7 Ak
=) vOLET
Resume7 A3 h Disable - [Z747Y) |, ETIRENBMBEL TWSELE, RT3 aA—3FEILTCLEDIDOEEMNZE LT
HEZTWHERLET,

Note: BEZ ) w2 dBEF1I>DEHEYDisablet Y FE T,
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16.Debugger Action MSuspend 743> W #51)v o LET
Resume” 4 3 U h'Enable [ 127 Y . FIEREICBITLTWSEL, RT3 A—42ZEILTIHLEDL
DEENEILLAENVEZERLET,

17.Debugger Action MRestart 744> & #91)vHoLFET

ResethfTh i, main(BEEEED AT — AV MR- =2 EFHEELET,

L Indidalize the dewvice and board peripherals */
result = cybsp init({); |

/* Board init failed. Stop program execution */
if (result != CY_RSLT _SUCCESS){ v
£ >

18.Debugger Action M Terminate 743> W &5 vy LFET
Debugger Action® 7 4 3 > h'Disable L. Debug ViewdD X Ly KM Terminatec N TULVA Z & ZHERL

i d o KIT_XMC72_EVE_WS - ADC_PWM_PJ/main.c - Eclipse IDE for ModusToolbox™ 3.1
File Edit Source Refactor Mavigate Search Project Run Window Help

il |mit-0-Q-® - 8] Bt o i]iv)

X R I R RN |

%5 De.. 2[5 Pr. = B [g mainc i3 [g] cybsp ¥ = 0
@® DR . eeenernererrerrerrerrrrn.

w [c] <terminated=ADC_PWM_PJ . main

o <terminated, exit value: - R R EEEFEE R R RE R R R ERFF R E R AR

m <terminated, exitvalue: -f ain(voi =
S [
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Debug(12/12)

19. PerspectiveModusToolbox Perspective 74 a> & % 1) v % L TDebugt v

vaAVERTLETY

Note:Debug w32 ## 79 88 £4 9 Terminate L TS/,

ﬁ KIT_¥XMCT2_EVE_WS - ADC_PWM_PJ/main.c - Eclipse IDE for ModusToolbox™ 3.1

cy_rslt t result;

/* Initiglize the device and b

£ > <

= kg = )
ﬁ_ﬂ] Lot - B Console 72 |} Problems &g Progress [J
ﬁ Library Manager 2.10

File Edit Source Refactor Mavigate Search Project Run Window Help
- | B~ R-EBiHFE-0-QX-®F-BiDE N TS E
FIRE AT R RN o im (@
F9P 3D 2 % = B8  [f mainc 2 [g cybsp.c [£] main{) at m... e = O 5= Outline 3 = O
B % 8 LY e BARw s e

~ [&] <terminated=ADC_PWM_PI E 3

m <terminated, exit value: = g

& | <terminated, exit value: = int main(void){ 8 cybsph ~

<terminated> ADC_PWM_PJ Debug (KitProg3_MiniProg4) [GDB OpenOCD Debugging] openocd.exe (Termir

— a X

Bl cy_retarget_io.h

oard peripheral: .y & SARADCO_IRQ c
> < >

Memery 48 Terminal = 0

X% BB B9

v BSP Configurators (APPKT 03" 015 (/64): exe204020402000000

[ Device Configurator 4,10 (58) fpscr (/32): @xbooEOOGE
===== Cortex-M DWT registers

ﬁ Q5P Configurator 4.10 Info : [catlc.cpu.cm?l] external reset detected
J— w TemfFea o+ Aecmmna A Tadh!' cmmma— + R
£ >
Writable Smart Insert 53..08 : ii@

M

2024-05-29
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XMC7000 Sensor-less Motor Control




Block Diagram

(infineon

XMC7000 MCU

TCPWM

+ 3

Trigger
Multiplexer

v

Sensor-less FOC Algorithm runs on XMC7000 CM7

|
. | |
- w Vq i !
.~ Speed_PID » IgqPID Inverse > P
i —»  Control » Control Park SVM b
: Transf |£ > Ly
i L
! h : i
| “0” » IdPID P
i —»| Control [ v, 9 vy Lo
i Lo
! Sensor-less : i
i w Algorithm : :
| H |
i [
i A 3 : :
! S
! v L
| lq a P :
| Park Clarke | i |
i Iy Transf lg Transf | ! |
: N [
i P
i !
: |
| i
i b
i !
i !
i L
i |
! !
! !
. |

ADC

Vmotor
i |
UH : -
UL : :
i Lal
L : > Gat Inverter
VL ! d ge
! »  Driver
|
WH : -
WL : : >
i Ll
i
: YyvYyvy
|
i
GPIO i Current Sense
|
i
|
! _
|
< i
- |
- 1
|
i
i
T
i
H
i
T

XMC7000 Peripheral
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Copyright © Infineon Technologies AG 2024. All rights reserved.

Infineon Proprietary 55



XMC7000 Peripheral Configuration

— The configuration of the peripheral is shown below.
— TCPWM 16-bit counters for Motor Control (U/V/W: 3 ch)
— ADC (U/V/W: 3 unit)
— Trigger Multiplexer

Software
Start

2024-05-29

ADC Trigger

(infineon

Trigger Multiplexer
for Synchronous
Start

TCPWM (U phase)
Adds dead time

TCPWM (V phase)
Adds dead time

TCPWM (W phase)
Adds dead time

WH

——— > WL

Trigger Multiplexer

for ADC Trigger L

Copyright © Infineon Technologies AG 2024. All rights reserved.

SAR ADC
«<— U phase Current

U phase

SAR ADC
+<— V phase Current

V phase

SAR ADC
< W phase Current

W phase
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— There are three TCPWM to generate PWM for
U, Vand W

Time chart for motor control

TCPWM for U 100usec for example — The TCPWM for V and W are not shown here

Compare Value B E /E\ ! /;\ ! é
i R | i . |~ Dead time insertion are introduced to line_out
B 1 i \/ ’ <. | and line_compl_out of TCPWM for U, V and W

1 N S I S oy NS O

&k L L ; L — The three ADC are triggered synchronously at
Line_out (UH) l._l |_ [ __J L under flow of TCPWM for U
Line_compl_out (UL) _;_Il i Il—i

— Once the ADC sampling are done, the ADC
ISR (Interrupt Service Routine) will be
triggered, and Torgue control loop is then
performed in the ISR

ADC Trigger

|
|
|
|
I

CPU Process for Torque control | |
| |
| I
| [

T
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Device Configurator setting value for SARADC

infineon

12-bit SAR ADC 0 (SARADC_D) - Parameters - Device Configurator 4,10

Enter filter text...

7|0

12-bit SAR ADC 0 (SARADC_0) - Parameters - Device Configurator 4,10

Name
v Owverview
@ Configuration Help
v General
(7) Enable SAR Block
(7) Enable The SAR MUX
(7) Enable The SAR ADC
'ﬁ':" Precendition Time
@ Power Up Time
'ﬁ':" Power Down If Idle
(7) MSB Cycles
(7) Half LSB
@ Number Of Channels

* Connections
(@) Clock
'ﬁ'} Clock Frequency
v Channel 0
'ﬁ'} Channel Name
(%) Enabled
'ﬁ'} HW Trigger
@ Trigger Input
'ﬁ'} Trigger Qutput
@ Trigger Chanel Input

'ﬁ'} Voltage Range Trigger Output

@ Channel Done Trigger Qutput

'ﬁ'} Debug Freeze Input
(7) Priority

Value

Open SARZ Documentation

1 clock cycles per conversion

DEDG =& K [

-

'# | @ 8bit Divider 0 clk (PERI_CLK_1_0) [SHARED]

(%) 12,25 MHz

|chann el_0

Disabled

<unassigned:>

<unassigned >

<unassigned>

<unassigned>

<unassigned>

<unassigned=>

0

L]

|En‘.er filter text... & | (L]
MName Value 2
(7) Pricrity 0
'@ Preemption Type Abort ongoing acquisition, do not return w
@ Group End
'ﬁ':' Qutput Trigger Type Pulse w
(7) Input a (D Pe[e] analog (CYBSP_POT) [USED]
'@ Enable External Analeg Mux [
@ Precondition Mode Mo Preconditicning w
'@ Onwverlap Diagnostic Mode Mo Overlap or SARMUX Diagnostics w
@ Sample Time (Aperture) 8
'@ Selection Of Calibration Values | Regular w
@ Result Data Alignment The data is right aligned in Result[11:0] w
'@ Sign Extensicn Unsigned ~
@ Post Processing Mode Averaging w
'@ Averaging Count 1
(7) Shift Right 0
(7) Positive Reload = 0
@ Negative Reload o
ﬁ"} Range Detection Mode Below Low Threshold (Result < Low) w
@ Range Detect Low Threshold |0
(7) Range Detect High Threshold |65535
v Advanced
@:‘ Store Config in Flash W

2024-05-29
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Device Configurator setting value for TCPWM infineon

TCPWM([1] Group[0] 16-bit Counter 61 (PWM_1_0_&1) - Parameters - Device Configurator 4,10 n TCPWMI1] Group[0] 16-bit Counter 61 (PWM_1_0_61) - Parameters - Device Configurator 4.10 n
|E|'|ter filter text... ,ﬂ | (L] |Enter filter text... £ | (L]
Mame Value el Mame Value =
¥ Inputs ¥ Owerview
@ Clock Signal | & " . & bit Divider 0 clk (PERI_CLE_1_0) [SHARED] ~ @ Configuration Help Open PWM (TCPWM) Documentation
'ﬁ'} Count Input Disabled ~ ¥ General
(@) Kill 0 Input Dicabled | g: TCPWM Version 2 TCPWM_ver2
4
(7) Reload Input Disabled . \2) PWM Mode PWM |
(@ Start Input S ! (7) Clock Prescaler Divide by 1 N
~ (7) PWM Resoluti 16-bit
(7) Swap Input Disabled ~ = Ejm HHan = : =
@ K1 put Dieabled | (7) PWM Alignment Left Aligned .
; - 'ﬁ‘:" Fun Mode Continuous -
¥ PWM Qutput Polanty ; _ _
@ Invert PWM Output [ O Immediate Kill L]
.@ Invert PWM_n Qutput [ M PE”D:' :
“ PWM Disabled Output Q Enable Period Swap [
(7) PWM Disabled Output | High Impedance . \2) Period |65535
v Outputs v Compare
':':?} Enable Compare 0 Swap ]
.@ PWM (ling) & | @ Pig[1] digital_out (CYBSP_USER_LED, CYBSP_UUSER_LED1, LED1) [USED] ... @ Compare 0 |{J
e
@ PWM_n (line_compl) <unassigned=> \2) Enable Compare 1 Swaplj
. @ Compare 1 |{J
w Trigger Outputs
¥ Interrupt Source
@ Trigger O Event Disabled ~ @ Overflow & Underflow []
':'E' Trigger 1 Event Disabled ~ @ Compare 0 ]
v Advanced @ Compare 1 O
@) Store Config in Flash v v Inputs o
< > £ >
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Device Configurator setting value for GPIO P6[6], P16[1]

Pe[a] (CYBSP_POT) - Parameters - Device Configurator 4,10

Enter filter text...

Mame Value
¥  Cherview

@ Configuration Help  Open GPIO Documentation

n P1g[1] (CYBSP_USER_LED, CYBSP_USER_LEDA, LEDA) - Parameters - Device Configurator 4.10 n
& | Enter filter text... 7|0
Mame Value

¥ Ohverview

@ Configuration Help  Open GPIO Doecumentation

¥ (General ¥ General
@ Drive Mode Analog High-Z. Input buffer off w @ Drive Mode Strong Drive. Input buffer off
'f':?:' Initial Drive State High (1) o ':'E‘:' Initial Drive State High (1)
¥ Input ¥ Input
'@ Thresheld CMOS w ':':?:' Threshold CMOS
@ Interrupt Trigger Type | None e @ Interrupt Trigger Type | None
v Qutput v Output
@ Slew Rate Fast e @ Slew Rate Fast
(7) Drive Strength 1/2 v (7) Drive Strength 1/2
* |Internal Connection * Internal Connection
':'E‘:" Analog & || @) 12-bit SAR ADC 0 vin[0] (SARADC_0) [USED] ':'E‘:' Analog <unassigned:
@) Digital Input T i (7) Digital Qutput & | @ TCPWMI[1] Group[] 16-bit Counter 61 pwm (PWM_1_0 |
ﬁ} Digital Output s » '@ Digital InCut <unassigned>
- v Advanced
@ Digital InCut <unassigned= -

':':?:' Store Config in Flash

v Advanced
@ Store Config in Flash

2024-05-29
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Device Configurator setting value for Peripheral Clock (iﬁneon

5 bit Divider 0 (PERI_CLK_1_0) - Parameters - Device Configurator 4.10 n
Enter filter text... 1 B
Mame Value

¥ Overview

':'E‘:' Configuration Help Open Peripherals Clock Dividers Docurmentation

% (General
(7) Source Clock (% CLK_HF2 (196 MHz = 43)
(7) Divider |16
(7) Frequency (5 1225 MHz + 4%

':?:' Start on Reset

@ 12-bit SAR ADC 0 clock_sar (SARADC_0) [USED]

':'?:' Peripherals )
- . TCPWM([1] Group[0] 16-bit Counter &1 clock (PWM_1_0_
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