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— This document helps application developers understand how to use the MCWDT configuration of the

Device Configurator as part of creating a ModusToolbox™ application
— The Device Configurator is part of a collection of tools included with the ModusToolbox™ software.

It provides a GUI to configure the target device.

Scope of work

— ModusToolbox™ tools package version
- 3.1.0

— Device Configurator version
— 4.10

— Device
— This code example uses the TRAVEO™ T2G CYT4BF8CDS device.

— Board
— The TRAVEO™ T2G KIT_T2G-B-H_LITE board is used for testing.
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Introduction

— MCWDT has the following features:
— Up to four MCWDTs, each supporting the following:

27 July 2023

LFCLK (ILOQ, ILO1, WCO, LPECO, or ECO) as the input clock source

Fault and device reset generation, if not serviced, within a configurable interval
Periodic interrupt/wakeup generation in Active, Sleep, and DeepSleep power modes
Three independent counters: two 16-bit counters and one 32-bit counter

Warning threshold generates an interrupt to request servicing

Window mode

Running and freezing timers during DeepSleep mode

Debug

restricted Copyright © Infineon Technologies AG 2023. All rights reserved.
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Launch the Device Configurator

[ mtw - Eclipse IDE for MadusToolbox™ 3.1

H File Edit Mavigate Search Project Run  Window Help
— From Eclipse IDE S Eele~ %~ BIBS § 8K R Sle~0~R~iDl ey
You can launch the Device Configurator by either of the following % Project Explorer ' ¥ Debug " Registers % Peripherals = ©
. & MCWDT Interrupt
methods: & mtb_shared New >
a. Right-click on the project in the Project Explorer and select ModusToolbox™ > Go Into
Device Configurator <version> Open in New Window
Show In Alt+Shift+W >
w  ModusToolbox™ >
Show in Local Terminal > BSP Assistant 1.10
Copy Ctrl+C Device Firmware Update Host Tool 2.0
Library Manager 2.10
X Delete Delete
Source > Device Configurator 4.10 |
QSPI Configurator 4.10

b. Click the Device Configurator link in the Quick Panel

& Quick Panel “-Variables % Expressions °e Breakpoints
Eclipse IDE for
ModusToolbox™

» Start
» MCWDT _Interrupt (APP_KIT T2G-B-H_LITE)
*» Launches

» Tools

~ BSP Configurators (APP_KIT T2G-B-H_LITE)

W Device Configurator 4.10
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Device Configurator view for MCWDT config

— Peripherals tab

— Set each MCWDT on the Peripheral tab

Configure selected
MCWDT parameters

:/Users/karino/mtw/MCWDT_Interrupt/bsps/TARGET_APP_KIT_T2G-B-H_LITE/config/design.modus - Device Configurator 4.10 (] X
Multi-Counter Watchdog Timer (MCWDT) 0 (MCWDT_0) - Parameters [
Peripherals Pins  Analog-Routing System Peripheral-Clocks DMA Enter filter text... L8 B H
Select used Multi-Counter [Enter flter text. dlvem 42 [Name Value
WatCthg Timer (MCWDTO) Resource Name(s) Personality v Overview
(T Inter-IC Sound Bus (12S) 2 audioss_2_i25_0 (2) Configuration Help Open MCWDT Documentation
[0 Local Interconnect Network (LIN) O lin_0 v Cour{ter()
[7) Quad Serial Memory Interface (QSP) 0 |smif 0 picalLovern iy 0
[ SD Host Controller (SDHC) 0 schc_0 (&) o Upper Limit OXFPFE
() serial Communication Block (SCB) 0 scb_0 ) SO T (il 32000
[ serial Communication Black (SCB) 1 sch_1 © €0 Lower Action Hane 4
() serial Communication Block (SCB) 2 sch2 picilnpegaction Hane 4
[ Serial Communication Block (SCB) 3 sch 3 (&) COWarn Action Intermmt v
(] Serial Communication Block (SCB) 4 scb_4 pelCORuoRencalFably :
(%) €0 Deep Sleep Pause Enabl
(7] Serial Communication Block (SCB) 5 scb 5 & chbeep Sleep Fause tnable
) o (2) CO Debug Run Enable ]
() Serial Communication Block (SCB) 6 sch_6
. o v Counterl
C] Serial Communication Block (SCB) 7 sch_7 @ C1 Lower Limit 0
() Serial Communication Block (SCB) 8 sch 8 @ Upper Limit OXFFFF
() Serial Communication Block (SCB) 9 sch_ 9 (@ C1 Wam Limit 32000
> igi ey -
- legiltaI (2) C1 Lower Action None v
ystem . .
[loyTechin . - (2) C1 Upper Action None v
\ 2 I @ ; o
Multi-Counter Watchdog Timer (MCWDT) 0 MCWDT 0 Multifounter watchdog-1.0 - €1 Warn Action ;terrupt
(2) C1 Auto Service Enabl
[0 Multi-Counter Watchdog Timer (MCWDT) 1 |srss_0_mcwdz_1 — © Sefvice Enable
) ) (Z) C1 Deep Sleep Pause Enable @
[ Multi-Counter Watchdog Timer (MCWDT) 2|srss 0 mcwdt 2 o~
(2) C1 Debug Run Enable (]
() Real Time Clock (RTC) srss_0_rtc_0
Notice List 8 x
°D Errors 1 0 Warnings 0 Tasks o 2 Infos
Fix Description Location
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Quick start k/

— To use the Device Configurator for MCWDT setting
— Launch the Device Configurator.
— Use the various pull-down menus to configure signals. Refer to the descriptions in the Routing tab section for more details.
— Save the file to generate the source code.

— The Device Configurator generates code into a "GeneratedSource" directory in your Eclipse IDE application, or in the
same location where you saved the *.modus file for non-IDE applications. That directory contains the necessary source
(.c) and header (.h) files for the generated firmware, which uses the relevant driver APIs to configure the hardware.

— Use the generated structures as input parameters for MCWDT configuration functions in your application.
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Use case

— Use case operation overview

— Use MCWDT Subcounter0, 1, and 2. Subcounter0 and 1 count up to the Warn limit (32000). Then an interrupt is generated
and the count value restarts from zero. When Subcounter2 counts up to the setting value in the toggle bit, an interrupt is
generated. The count value continuously counts up to a maximum value (OxFFFFFFFF). Then the count value restarts

from zero.

(infineon

— When each interrupt generates, the LED is repeatedly turned on and off. Combinations of Subcounter and LED are shown
in the following diagrams.

— Subcounter0: LED3, Subcounterl: LED4, Subcounter2: LED5

— Subcounter operation

Counts Value

OXFFFF

Warn limit

27 July 2023

A

Interrupt Interrupt
(LED3,4 ON) (LED3,4 OFF)

Counts Value

OXFFFFFFFF 1 ———————————————————————————————— % B
: Interrupt
(LED5ON) .
47(0X0000002F) ¢~ gl
Interrupt Interrupt
LEDS OFF
(LEDS 2 ON) 31(0x0000001F) | (LEDSOFF P < I

15(0x0000000F)

restricted

Subcounter0,1 operation

Time 0

Interrupt
(LED5 ON)

Subcounter2 operation

Copyright © Infineon Technologies AG 2023. All rights reserved.
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Use case (contd.)

— CLK _LF frequency set to 32.8 kHz
— Source clock uses ILO
— MCWDTO Subcounter0O, Subcounterl, and Subcounter2 operations with interrupt.

— Subcounter0O
— Upper limit: OXFFFF, Lower limit: 0, Warn limit: 32000, Warn limit action: Interrupt

— Enabling Auto service (Count up to Warn limit, then restart at zero), Pausing in DeepSleep mode, Enabling debugger connection run

— Subcounterl

— Upper limit: OXFFFF, Lower limit: 0, Warn limit: 32000, Warn limit action: Interrupt

— Enabling Auto service (Count up to Warn limit, then restart at zero), Pausing in DeepSleep mode, Enabling debugger connection run
— Subcounter2

— Toggle bit position value: 15, Toggle bit position action: Interrupt

— Pausing in DeepSleep mode, Enabling debugger connection run

— See the MCWDT __Interrupt application for operation

27 July 2023 restricted Copyright © Infineon Technologies AG 2023. All rights reserved. 8



MCWDT configuration

— Create project

1. Click New Application in the Quick Panel and open
the Choose Board Support Package (BSP) window

| Quick Panel (= Variables @ Expressions % Breakpoints ~ O

Eclipse IDE for
ModusToolbox™

~ Start

Iﬁ New Application I

(=) Import Existing Application In-Place

1) Select “New Application”

& Search Online for Code Examples
& Search Online for Libraries and BSPs
& Training Material

% Refresh Quick Panel

a k~ w0 DN

27 July 2023 restricted

Select TRAVEO™ BSPs and KIT_T2G-B-H_LITE
Click the Next button and open the Application window
In this use case, it changes to “MCWDT _training”

Click the Create button, and then start application creation

@ Choose Board Support Package (BSP) - Project Creator 2.10

- O X
Source Template
[ Create from MPN... Browse for BSP.. = KIT T2G-B-H LITE
Kit Name MCU/SOC/SIP Connectivity The KIT_T2G-B-H_LITE, a 176-pin evaluation board is based on the
v TRAVEQO™ BSPs TRAVEO™ T2G family of devices. T2G-B-H MCU is designed for
KIT T26-B-H EVK CYTABFBCHE  <nones. automotive and industrial applications. The evaluation board carries a
KIT_T2G-B-H_LITE CYTABFECDS  <none> T2G-B-H microcontrollerand headers compatible with Arduino for
interfacing Arduino shields In addition the board features an on-board
@ ” g
2) Select “TRAVEO™ BSPs” and
« ”
KIT_T2G-B-H_LITE :
— — B-H
device.
Kit Features:
0 error(s), 0 warning(s)
Summary:
. « » |
BSP: KIT_T2G-8-H LITE | 3) Click the “Next” button |\
| Next > I Close
Select Application - Project Creator 2.10 = O X
Application(s) Root Path: C:/Users/karino/mtw Browse.
Target IDE: Eclipse IDE for ModusToolbox™
Enter filter text... 7| Browse for Application.. § You can Change appllcatlon
Template Application New Application Name New B! name here
> Additional Code Examples
~ Getting Started
| MCWDT _training | APP_KIT_T2G-B-H_LITE
[ Hello World
[ Multicore Empty App
“ ”
() switching Power Modes 4) CheCk the Empty App bUttOﬂ
> Peripherals ‘
BSP: KIT_T2G-B-H_LITE
Template Application(s): Empty App
Application(s) Root Path: C:/Users/karino/mtw
H « »
Press “Create” to create the selected application(s). 5) CIle the Create button |\
Create Close

Copyright © Infineon Technologies AG 2023. All rights reserved.
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MCWDT configuration (contd.)

— Launch the Device configurator
1. Selectthe MCWDT _training project.
2. Click the Device configurator in the Quick Panel
3. Then, open the Device Configurator window

mtw - Eclipse IDE for ModusToolbox™ 3.1
File Edit Navigate Search Project Run Window Help

1= E-EA S A H-H N F SIS IrIE 2
& Project Explorer & % Debug ! Registers #: Peripherals U [ B Cusers/karino/mtw/MCWDT traing/bsps/TARGET_APP_KIT T2G-B-H LITE/config/design modus - Device Configurator 410 - o
BL Y § |
& MCWDT_Interrupt | CYT4BFBCDS CLK_HF1 - Parameters 8 x
< — | Peripherals  Pins  Analog-Routing  System  Peripheral-Clocks  DMA Enter filter text.. Zlvo B®
=
MCWDT_training I enter filter text.. dlvem 4 an KKK [Name Value
? & mib_shared Resource Name(s) Personality v Overview
1) Select “MCWDT training” project 8 Debug Debug Access-2.0 D C Help Qpen High-frequency Clacks Dot
— () EM_EEPROM m_0 2 v General
B Power ; Power Setings-1.0 T [ g D Source Clock  CLK_PATHI -
~ & System Clocks sres 0 clock 0 SysClocks-3.0 : MO I < _E .g. Source Frequency %) 340 MHz 1%
~ FLL+PLL e | | § Chmam EET (@) Divider 1 =
oo ] Al E H | (% Frequency ) 340 MHz £ 1%
| e [N — [
k= Quick Panel “~Variables % Expressions °s Breakpoints == CR . )
Qui P p EaL__mrree
Eclipse IDE for (oo
ModusToolbox™ i : 3) Open the Device Configurator || ==
| [ 5755 0.clock D pll 0___|PLL-30
@ ru s 1 PLL-30
st | B PLL4OOMO  [srs5 0, P 0
» MCWDT training (APP_KIT T2G-B-H_LITE) . nghlﬁzzﬂ“ e
PL e | @ CLKFASTO |55 0 )| CLK_FAST-20
aunches O CLk_FAST1
1 & cLK_HFO CLK_HF-3.0
| " Tools | B LK HF1 CLK HF-30
| = BSP Configurators (APP_KIT_T2G-B-H_LITE) | B Lk KR el
| 8 QK _HF3 CLK_HF-3.0
- De\”ce Conﬁgurato' 4'1 0 I B cukes QEHE2D CLK_HF1 - Parameters Code Preview
| & - - - ; s
| 5Pl Configurator 4.10 2) Click the Device configurator Hotce L %
| & smart 1/O Configurator 4,10 OOEnms 0 Wermings BDT‘“‘G oz'"m‘

Fix Description Location

* MCWDT training APl Documentation
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MCWDT configuration (contd.)

— Configure MCWDT Subcounter0 and Subcounterl

— Open the Peripherals tab and make the following settings

— The values without description are default settings.

@ C:/Users/karino/mtw/MCWDT_training/bsps/TARGET_APP_KIT_T2G-B-H_LITE/config/design.modus* - Device Configurator 4.10

CYT4BF8CDS

Peripherals Pins

Analog-Routing

System

Peripheral-Clocks DMA

‘Emer filter text..

; |\FE| X b B

1) Select Multi-Counter
Watchdog Timer(MCWDT)0

~  System
) EVIGEN 0

Name(s)

2) Fill the Name to
‘MCWDT_0"

XI Multi-Counter Watchdog Timer (MCWDT) OMCWDT_0

) Real Time Clock (RTC)

[:] Multi-Counter Watchdog Timer (MCWDT) 1
D Multi-Counter Watchdog Timer (MCWDT) 2

I\ﬂu\ti-(ounter atchdoo.10)
p Subcounter0
srss_0_rtc_0
Subcounterl

(infineon

Set CO Upper Limit to OXFFFF

Set CO Warn limit to 32000

Select CO Warn Action to
Interrupt

X

Multi-Counter Watchdog Timer (MCWDT) 0 (MCWDT_Q) - Parameters F X
Enter filter text.. (LN =]
Name Value
v Qvernview

(%) Configuration Help Open MCWDT Documentation
~ Counter0

= () CO Lower Limit 0

k?,‘ CO UEPer Limit DAFFFF

@}co Wam Limit 32000 1

(2) €O Lower Action None
== (3) COUpper Action None

(2) [C0 Warn Action Interrupt

@ 0 Service Enable -]
@K v
L /;\ ,-0 Deep Sleep Pause Enable @ | ¢

Check all items(Auto service,
DeepSleep pause, Debug run)

Set C1 Upper Limit to OXFFFF

~ Counterl
- =y .

(2) C1 Lower Limit 0

(1 Upper Limit OxFFFF 4

(@ [C1 Warn Limit [32000

(2) C1 Lower Action None ~
- ey -

() C1 Upper Action None ~

@ C1 Warn Action Interrupt VIq

?) [C1 Auto Service Enable

(2 [C1 Deep Sleep Pause Enable @
Y
(2
~ Counter2

Set C1 Warn limit to 32000

(@ €2 Toggle Bit [15

(3 €2 Action Interrupt
(2) C2 Deep Sleep Pause Enable @
(%) €2 Debug Run Enable

Select C1 Warn Action to
Interrupt

Notice List

27 July 2023 restricted

Multi-Counter Watchdog Timer (MCWDT) 0 (MCWDT_0) - Parameters
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Check all items(Auto service,
DeepSleep pause, Debug run)
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MCWDT configuration (contd.)
— Configure MCWDT Subcounter2

— The values without description are default settings.

@ C:/Users/karino/mtw/MCWDT_training/bsps/TARGET_APP_KIT_T2G-B-H_LITE/

fdesign.modus* - Device Configurator 4.10 *
CYT4BF8CDS Multi-Counter Watchdog Timer (MCWDT) 0 (MCWDT_0) - Parameters f? X
Peripherals Pins Analog-Routing System Peripheral-Clocks DMA Enter filter text... B
Enter filter text.. LT B 4 B M [ Name Value
Resource Name(s) Personality () CO Upper Limit OxFFFF
> Analog (@ €O Warn Limit 32000
> Communication (2) €O Lower Action None v
> Digital (%) CO Upper Action None ~
~  System - .
(2) CO Warn Action Interrupt ~
(C) EVTGEN O evtgen 0

) CO Auto Service Enable

Multi-Counter Watchdog Timer (MCWDT) 0| MCWDT_0 | CO Deep Sleep Pause Enable @

O Multi-Counter Watchdog Timer (MCWDT) 1|srss_0_mcwdt_1

Multi-counter watchdog-1.0

(2) €0 Debug Run Enable
() Multi-Counter Watchdog Timer (MCWDT) 2 |srss 0 mcwdt 2 v Counterl
(] Real Time Clock (RTC) srss 0 rtc 0 (%) €1 Lower Limit 0
(2) €1 Upper Limit OxFFFF
) C1 Warn Limit 32000

) C1 Lower Action None
(2) €1 Upper Action None
(2) €1 Warn Action Interrupt

() €1 Auto Service Enable
(7) C1 Deep Sleep Pause Enable @

() €1 Debug Run Enable
5 Cnun_ er2
(f C2 Taggle Bit 15

@} C2 Action Interrupt

\

Subcounter2 M e

infineon

Set C2 Toggle Bitto 15

Set C2 Action to Interrupt

@ c2 Debug Run Enable I‘

—
~ Common

Check all items (DeepSleep
pause, Debug run)

(@|MCWDT Core Select CM7_0 e
~ Advanced
(2) Store Config in Flash

Multi-Counter Watchdog Timer (MCWDT) 0 (MCWDT_0) - Parameters Code Preview
Notice List

restricted
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MCWDT configuration (contd.)

— System tab

— Set Low frequency clock (CLK_LF) on the System tab.

Select CLK_LF

27 July 2023

Configure parameters of Source
Clock

C:/Users/karino/mtw/MCWDT_training/bsps/TARGET_APP_KIT_T2G-B-H_LITE/config/design.modus* - Device Configurator 4.10 a X
File Edit S gs View Help
CYT4BF8CDS CLK_LF - Parameters 8 Ix
Peripherals Pins Analog-Routing System Peripheral-Clocks DMA |Enter filter text... L8| B
‘Enterﬁ\tertext... 4|F B Name Value
Resource Name(s) Personality v~ Overview
[ ] Debug cpuss_0_dap_0 Debug Access-2.0 | (2) Configuration Help Open Low-Frequency Clock Documentation
() EM_EEPROM srss_0_eeprom_0 v General
& Power srss 0_power 0 Power Settings-1.0 —| @ S CEES G0 B
v (@ System Clocks srss_0_clock_0 SysClocks-3.0 (@ frequency 5 328kHz £ 10%
> FLL+PLL =
> High Frequency
v Input —
(O eco srss_0_clock 0_eco 0
O ExTaLK srss.0_clock 0 ext 0 |
& oo srss_0_clock_0_ilo_0 ILO-3.0
B ot srss_0_clock_0_ilo_1 ILO-3.0
@ IMO srss_ 0_clock 0 imo_0 IMO-3.0 —
[ ] o WCOo srss_0_clock_0_wco_0 WCO-3.0
v Miscellaneous
() CLK_ALT_SYS_TICK |srss_0_clock 0_al tsystickclk_0 |
8 CLK BAK srss_0_clock_0_bakclk 0 CLK_BAK-3.0
i CLK_LF srss_0_clock_0_lfclk_0 CLK_L§3.0 —
TCTRCTIER T T T T TIMER 3.0 "D'
() ECO prescaler srss_0_clock_0_ecoprescaler_ 0
- I
F X

Notice List

o 0 Errors 1 0Warnings

Tasks ozlnfus

restricted

=
Fix Description
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MCWDT configuration (contd.)

— Confirm configuration result

— Check the configuration result in the “Code Preview” tab of the Device Configurator

27 July 2023

MCWDT

Code Preview

Enter search text...

/* NOTE: This is a preview only. It combines elements of the

* cycfg_peripherals.c and cycfg_peripherals.h files located in the folder
* C:/Users/Rarino/mtw_EVE/MCWDT Interrupt_2/bsps/TARGET_APP_KIT T2G-B-H_EVE/config/GensratedSource.

*/

#include "cy mcwdt.h"

#if defined (CY_USING_HAL)
#include "cyhal hwmgr.h"

#endif //defined (CY USING HAL)

fdefine MCWDT_O_HW MCWDTO
#define MCWDT_0_IRQ srss_interrupt_mcwdt_0_IROn

const cy_stc_mewdt_config t MCWDT O config =

{
.c0LowerLimit = 0U,
.c0UpperDLimit = OxFFFFU,
.cOWarnLimit = 32000U,
.c0LowerAction = CY_MCWDT_ACTICN_NONE,
.cOUpperAction = CY¥_MCWDT_ACTICON_NONE,
.cO0WarnAction = CY MCWDT WARN ACTION INT,
.cl0BiutoService = CY_MCWDT_ENRABLE,
.c0sleepDespPause = CY_MCWDT_ENABLE,
.c0DebugRun = CY_MCWDT_ENABLE,
.clLowerLimit = 0U,
.clUpperLimit = 0xFFFFU,
.clWarnLimit = 320000,
.clLowerAction = CY¥_MCWDT_ACTICON_NONE,
.clUpperAction = CY MCWDT_ ACTICN NONE,
.clWarnAction = CY MCWDT WARN ACTION INT,
.clhutoService = CY_MCWDT_ENRELE,
.cl8leepDeepPause = CY_MCWDT_ENABLE,
-clDebugRun = CY MCWDT_ ENABLE,
.c2ToggleBit = 15U,
.c2hction = CY MCWDT CNT2_ACTICN_INT,
.c28lecpDeepPause = CY_MCWDT_ENABLE,
-c2DebugRun = CY MCWDT_ ENABLE,
.coreSelect = CY MCWDT_PAUSED_BY DPSLP_CMT_0,

restricted
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MCWDT configuration (contd.)

— Close Device configurator

— Click the Save button after completing all settings, then close the Device configurator

Eile Edit View Help

B =

-

CYT4BFBCHE
Peripherals  Pins

1) Click “Save” button

Analog-Routing  System  Peripheral-Clocks ~ DMA

Resource Namel(s) Personality
[ pr2i4) lcYBSP_AT2
[ er2is) lcYBsPA13
O ei2i6l |cvese A14
Ceiam (CYBSP_ATS
[ smart 0 12,
v Port13
CIP1300]  [CYBSP.DEBUG_UART_RX.CYBSP.DO |
[WEIEI] (CYBSP_DEBUG_UART_TXCYBSP_D1
(mEET]
[mEEE]
[4 p1314
P13[5]
[ p13i6]
[ p1317] RSTIN.N
[ Smart /0 13|smart_io Smart 1/0-30
v Port 14
[ pr4jo) ICYBSP_AD
[mET} CYBSP_A1
e CYBSP_A2
[mEIRE] CYBSP_A3
[ p14i4) CYBSP_A4
[ p4gs) ICYBSPAS
[ praje) ICYBSP_A6
O P ICYBSP_AT
Notice List

Qocros | owamings [Joress @10

Fix Description

@  The WCO s 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.

Ready

— If an Errors/Tasks message appears, resolve that according to the instructions as shown in the following screenshot

MNone

hlana

~

18
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17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2

| 2) Close Device configurator

- T ammo A a >

4 m vz z -

< c

Name

Overview
?) Configuration Help
External Tools

Valve

Open SmartlO Documentation

Smart /O Configurator | Launch Smart /O Configurator

General
Clock Divider
) Hold Override
1/O Terminal
1/O terminal 5 output

) 1/O terminal 6 input
1/O terminal 7 input
Advanced

@ @ 16 bit Divider 2 clk (CLK_SmartiO) [USED}

& | @ P13(5] digital_out (RST_OUT_N) [USED]
& @ P13]6] digital_in (PIN_RST_ENABLE) [USED)
& | @ P13(7] digital_in (RSTIN_N) [USED]

7 Store Config in Flash [

Smart /0 13 (smart_io) - Parameters  Code Preview

Location

8 x

x

CYT4BFBCHE: WCO

Notice List - Smart I/O Configurator 4.0

Qocros i, 2 Wamings DZT:sks [ LI

" Fix Description

l:j Invalid DU connection. DU TRO is sourced from LUT [6] but the LUT is not enabled to drive it.

Copyright © Infineon Technologies AG 2023. All rights reserved.
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CYTABFBCHE: Smart 1/0 13 (smart_io) v
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MCWDT configuration (contd.)

— Configuration file

infineon

— The Device Configurator generates code into a "GeneratedSource" directory in your Eclipse IDE application, or in the same location you

saved the *.modus file for non-IDE applications.

— In this example, the following code is generated:

< config > GeneratedSource

~

[ Name
[] CAT1C_SMIFFLM
m cycfg.c
m cycfg.h
0 cycfg.timestamp
EI cycfg_clocks.c
E:I cycfg_clocks.h

E| cycfg_natices.h

~ m cycfg_peripherals.c

m cycfg_pins.c

m cycfg_pins.h

EI cycfg_gspi_memslot.c

E:I cycfg_gspi_memslot.h

D cycfg_gspi_memslot.timestamp
m cycfg_routing.h

m cycfg_system.c

v O Search GeneratedSource

Date modified

7/6/2023 3:37 PM

7/5/2023 11:53 AM

7/5/2023 11:53 AM

7/6/2023 3:37 PM

7/6/2023 11:49 AM

7/6/2023 11:49 AM

7/6/2023 3:37 PM

Size

307 KB

2 KB

2 KB

2 KB

3 KB

3 KB

2 KB

7/

cycfg_peripherals.c |

S/2023 11:5 A

18 KB

| cycfg_peripherals.h m

7/5/2023 11:53 AM

7/6/2023 3:37 PM

7/5/2023 11:53 AM

7/5/2023 11:53 AM

5 KB

2 KB

2 KB

27 KB
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36 .cOlowerbction = CY_MCWDT _ACTION_MOME, &
37 .cOUpperdction = CY_MCWDT _ACTION MOME,

38 ccOWarndction = CY_MCWDT WARM ACTION_ INT i
39 cObutoService = CY_MCWDT EMABLE, !

40 .c0S leepDeepFause = CY_MCWDT_ENABLE,¢

4 .c00ebugRun = CY _MCWDT ENABLE, L

47 cllowerLimit = 0U, 4

43 cllpperlimit = OxFFFFU, L

44 cllarnLimit = 320000, 1

4h cllowerhction = CY_MCHDT ACTION HONE , &

46 .clUpperdction = CY MCWOT ACTION MOME, L

47 clWarndction = CY_MCWDT WARM ACTION_ INT 1
43 .clbutoService = CY _MCWDT ENABLE )

49 .c151eepDeepPause = CY_MCHDT ENABLE 1

hO .c1DebugRun = CY MCWOT _EMABLE,

51 c2TozgleBit = 18U,

b2 .c2hotion = CY_MCHDT_CNT2 ACTION_INT, ¢

_-_._._._._--_________~_’ 53 .c25eepDeepPause = CY_MCWOT EMABLE, L
b4 .c2DebugRun = CY_MCWDT_ENABLE,

CY_MCWDT_PAUSED_BY_DPSLP_CH7 0,4

bb .coreSelect
BB

B7 [#1f defined (CY_USING_HAL)

b const ovhal _resource_inst_t MCWDT 0 obj = 4

e [

60 type = CYHAL RSC_LPTIMER, )
.“61. block num = 0U, 4

6z .channe! num = 0U, !

30 Ii”lllHII”IIII'E”II”H”II”I PRFRNI NP LPR RAPRRPIN PRSP RPN 2 SR I |11
g% ?onst oy _sto_mowdt _config t MCWOT 0 config = L
4
33 ccOlowerLimit = QU, L
34 .cOUpperLimit = OxFFFFU, .
35 coOlarnLimit = 320000, 4

64 [#endif //def] fidef ine MCWOT_D_ENABLED TUL
651 fidef ine MCWDT_D_HW MCWDTOL

fidefine MCWDT 0 IRQ srss_interrupt mewdt 0 IROn!
L

Copyright © Infineon Technologies AG 2023. All rights reserved.
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Implementation

— The structure generated by the Device Configurator can be used by implementing the following

function in your application code.

mtw - MCWDT_Interrupt/main.c - Eclipse IDE for ModusToolbox™ 3.1

File Edit Source Refactor Navigate Search Project Run Window Help
[ 57 | ® v R v@RiOinunm N ST SiBrOvQRr®er v Lo w v |

& Project Explorer # % Debug '/Registers % Peripherals ~ © [@mainc (@ mainc

QP B o/ EREREEKEEKEKEEKKEEERKREEE LR SRR KRR ARSI RS REERR KRR R AR LR AEAE

v & MCWDT_Interrupt * File Name: main.c

# Binaries - L s
* Description: This is the source code for the MCWDT Interrupt Application Example
& Includes .
for ModusToolbox.
@ bsps ®
& build * Related Document: See README.md
= deps
. . . - R R R RO R R R R R
b :.rsages 1) DOUbIe-CIICk the main.c flle ght 2022-2023, Cypress Semiconductor Corperation (an Infineon company) or
= libs an arrtiliate of Cypress Semiconductor Corporation. All rights reserved.
& templates / .
* This software, including source code, documentation and related
= LICENSE * materials ("Software”) is owned by Cypress Semiconductor Corporation
- Makefile * or one of its affiliates ("Cypress") and is protected by and subject to
- * worldwide patent protection (United States and foreign),
[# README.md *

United States copyright laws and international treaty provisions.

*

& MCWDT_training
& mth_shared

Therefore, you may use this Softwar

agreement accompanying the sm‘twar‘:] Open the main_c ed|t Window
obtained this Software ("EULA").

*

*

=n * If no EULA applies, Cypress hereby grants you a personal, non-exclusive,
non-transferable license to copy, modify, 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

above is prohibited without the express written permission of Cypress.

|l Quick Panel - Variables % Expressions e Breakpoints
Eclipse IDE for
ModusToolbox™

- Start

M

*

*

N

P

& New Application
* Disclaimer: THIS SOFTWARE IS PROVIDED AS-IS, WITH NO WARRANTY OF ANY KIND,

EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, NONINFRINGEMENT, IMPLIED

WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. Cypress

& . reserves the right to make changes to the Software without notice. Cypress
Search Online for Libraries and BSPs does not assume any liability arising out of the application or use of the

& Training Material * Software or any product or circuit described in the Software. Cypress does

] * not authorize its products for use in any products where a malfunction or
Refresh Quick Panel * failure of the Cypress product may reasonably be expected to result in

* significant property damage, injury or death ("High Risk Product"). By

<

"

& import Existing Application In-Place

*

# Search Online for Code Examples

*

~ MCWDT_Interrupt (APP_KIT T2G-B-H_LITE)

% Build Applicati
| il ppication B Console @ [ Problems = Progress 0 Memery & Terminal

- :
| ¥ Clean Application CDT Build Console [MCWDT Interrupt]
‘ L h | .bss | ©ex28@28cec | 1ese |
» Launches | .heap | ex28e21124 | 384732 |
(PTeols ST
> BSP Configurators (APP_KIT_T2G-B-H_LITE) Total Internal Flash (Available) 8585216
Total Internal Flash (Utilized) 41028

» MCWDT Interrupt APl Documentation

17:23:52 Build Finished. @ errors, @ warnings. (tock 11s.344ms)

27 July 2023 restricted

=0

Q izl
EQutlines < ERRN e % i=0
cy_pdlh
cyhalh
cybsp.h
cy_retarget_io.h

maewdt_irg_cfg : o
handle_error{void)
ISR_MCWDT 0(void) : void
main(void) : int
ISR_MCWDT 0(void) : void
handle_error{void) - void

¢S am-&zrevoy=-o
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Implementation (contd.)

— Add MCWDT initialization enable function

[¥ README.md 8 main.c 2

©int main(void)

cy_rslt_t result;
cy_en_mcwdt_status_t mcwdt_init_status = CY_MCWDT_SUCCESS;

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

/* BSP initialization failed. Stop program execution */
if (result != CY_RSLT_SUCCESS)

CY_ASSERT(@);
/* Enable global interrupts */
__enable_ira();
/* 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 initialization failed. Stop program execution */
if (result != CY_RSLT_SUCCESS)

handle_error();

/* Initialize the WMCWEI—Gui
mewdt_init_status F Cy_MCWDT_Init(MCWDT_@_HW, &MCWDT_@_config);

if(mewdt_init_status!=CY_MCWDT_SUCCESS)
handle_error();

/* Sets up the interrupt handler */

Cy_SysInt_Init(&mewdt_irq_cfg, ISR_MCWDT_O);

/* Enable the MCWDT interrupt in NVIC */
MVIC_EnableTRQ((TRQn_Type) NvicMux3 TRQn);

Add MCWDT initialization function

/* Enable the MCWDT_® counters */

Msk) 5

Cy_MCWDT_Unlock (MCWDT_0_Hi) 5 Add MCWDT enable function

Cy_MCWDT_Enable (MCWDT_@_HW, CY_MCWDT_CTR_Msk,

Ty MWD T_Lock (MCWD T_6_HWY ;

/* Print a message on UART */
/% Ax1b[2J\x1b[;H - ANSI ESC sequence for clear screef
printf("\x1b[21\x1b[;H");
Prantf (RO oo R
"XMC7@00 MCU: Multi-Counter Watchdog Timer Example *
TR AR \ P \R\N" ) ;

printf("\r\nMCWDT initialization is complete. USE LED blinking \r\n");

for(;;)
{

¥

27 July 2023 restricted

You can use the “MCWDT_0_HW” (MCWDT#0)
to specify the hardware

[* README.md gl main.c [€ cycfg_peripherals.c 2

const cy_stc_mcwdt_confi

~cOLowerAction = CY_MCWDT_ACTION_NONE,
.cOUpperAction = CY_MCWDT_ACTION_NONE,
.cOWarnAction = CY_MCWDT_WARN_ACTION_INT,
.cOAutoService = CY _MCWDT_ENABLE,
.c@SleepDeepPause = CY _MCWDT_ENABLE,
.c@DebugRun = CY_MCWDT_ENABLE,
.cllowerLimit = QU,
.clUpperLimit = @xFFFFU,
.clWarnLimit = 32000U,
.cllLowerAction = CY _MCWDT_ACTION_NONE,
.clUpperAction = CY_MCWDT_ACTION_NONE,
.clWarnAction = CY_MCWDT_WARN_ACTION_INT,
.clAutoService = CY_MCWDT_ENABLE,
.c1SleepDeepPause = CY MCWDT_ENABLE,
.c1DebugRun = CY MCWDT_ENABLE,
.c2ToggleBit = 15U,
.c2Action = CY_MCWDT_CNT2_ACTION_INT,
.c2S1leepDeepPause = CY _MCWDT_ENABLE,
.c2DebugRun = CY_MCWDT_ENABLE,
.coreSelect = CY_MCWDT_PAUSED_BY DPSLP_CM7_8,
b
#if defined (CY_USING_HAL)
const cyhal _resource_inst_t MCWDT_O@_obj =
{

.type = CYHAL_RSC_LPTIMER,

\ #define MCWDT_©_ENABLED 1U

[#define MCWDT @ HW MCWDT® |
#define MCWDT_@_TRQ srss_interrupt_mcwdt_@_TRQn

Copyright © Infineon Technologies AG 2023. All rights reserved.
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Implementation (contd.)

Initialize the MCWDT_0

— Call the Cy_MCWDT Init() function to initialize the MCWDT 0.
— The MCWDT configuration that is set in MCWDT _0_config can be changed using Device Configurator
— Subcounter0/1 is set to generate interrupt when the counter matches to warning threshold value (=32000)
— Subcounter?2 is set to generate an interrupt when bitl5 of the counter toggles

Set up the interrupt handler

— Call the Cy_Sysint_Init() function to set up ISR_MCWDT _0() as the ISR.
— The ISR reads the status of the interrupt by calling the Cy MCWDT _GetlInterruptStatusMasked() function
— Then it controls each user LED by calling Cy _GPIO _Inv() depends on cause of interrupt
— If the cause is MCWDT SubcounterQ, user LED3 (P5.0) is toggled.
— If the cause is MCWDT Subcounterl, user LED4 (P5.1) is toggled.
— If the cause is MCWDT Subcounter2, user LEDS5 (P5.2) is toggled.
— Clear interrupt by calling the Cy MCWDT_ClearlInterrupt() function.

27 July 2023 restricted Copyright © Infineon Technologies AG 2023. All rights reserved. 19
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Implementation (contd.)

Enable the MCWDT 0 counters
— Unlocks the MCWDT _0 configuration registers by calling the Cy MCWDT Unlock() function.

— Set MCWDT _O interrupt mask register by calling the Cy MCWDT _SetInterruptMask() function.

— Enables MCWDT_0 counters by calling the Cy MCWDT Enable() function.
— Locks out configuration changes to the MCWDT _0 registers by calling the Cy MCWDT Lock() function.
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IMPORTANT NOTICE

The information given in this document
shall in no event be regarded as a
guarantee of conditions or characteristics
(“Beschaffenheitsgarantie”) .

With respect to any examples, hints or
any typical values stated herein and/or
any information regarding the application
of the product, Infineon Technologies
hereby disclaims any and all warranties
and liabilites of any kind, including
without limitation warranties of non-
infringement of intellectual property rights
of any third party.

In addition, any information given in this
document is subject to customer’s
compliance with its obligations stated in
this document and any applicable legal
requirements, norms and standards
concerning customer’s products and any
use of the product of Infineon
Technologies in customer’s applications.

The data contained in this document is
exclusively intended for technically
trained staff. It is the responsibility of
customer’s technical departments to
evaluate the suitability of the product for
the intended application and the
completeness of the product information
given in this document with respect to
such application.

For further information on the product,
technology, delivery terms and conditions
and prices please contact your nearest
Infineon Technologies office
(www.infineon.com).
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WARNINGS

Due to technical requirements products
may contain dangerous substances. For
information on the types in question
please contact your nearest Infineon
Technologies office.

Except as otherwise explicitly approved
by Infineon Technologies in a written
document  signed by  authorized
representatives of Infineon Technologies,
Infineon Technologies’ products may not
be used in any applications where a
failure of the product or any
consequences of the use thereof can
reasonably be expected to result in
personal injury.
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