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(infineon

Learning objectives
— How to use Modus Toolbox with KIT _T2G-B-H _LITE
— How to develop a TRAVEO™ application

14 Nov 2023 restricted Copyright © Infineon Technologies AG 2023. All rights reserved. 4



Overview — Modus Toolbox™




Modus Toolbox™

— Modus Toolbox™ software structure
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— Tools:
— Creation of new embedded applications
— Managing software components
— Configuring peripherals
— Development tools
— Application:
— Used for starting point of application development
— Libraries:
— BSP: supports the target device and board
— HAL: LLD of simple functions and high-level interface
— PDL: LLD to support all hardware features
— Documentation
— These are hosted in GitHub

BSP: Board Support Package
HAL: Hardware Abstraction Layer
PDL: Peripheral Driver Library
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Modus Toolbox™ (MTB) application interface L/

— An application has four ways to access the hardware

User application A. Application code uses the HAL, which
interacts with the PDL through structures
created by the HAL

B. Application code uses PDL through
structures created by a configurator tools

C. Application code uses PDL through
structures created manually

Register

direct access D. Application code uses direct register read
and writes

Hardware
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Software & Hardware Setup




TRAVEO™ T2G Evaluation kit (KIT_T2G-B-H_LITE)

— KIT_T2G-B-H_LITE

Features KIT_T2G-B-H_LITE

MCU

CYT4BFS (176pin-TEQFP)

Size

130mm x 66mm

MTB connection

Kitprog3 USB connector
Kitprog3 programing/Debug

JTAG interface

MIPI1-20 connector

User interface

LED x3
Button x2
Potentiometer x1

Communication interface

CAN FD
Ethernet

Expansion interface

(infineon

Potentiometer

Shild2go

Button|[CAN FD| Arduino

1 111
SRR

L 4B

SEETERSR! T
HHTHTY

Arduino x1 mikroBUS

Shield2go

Ethernet

CYT4BF8

Arduino

USB

mikroBUS x1
Shield2go x2
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CYT4BF series
TRAVEO™ T2G body MCU family

Applications

Body control module (BCM), gateway, and infotainment

Features

> 32-bit MCU core systems
- 350-MHz Arm® Cortex®-M7 Dual, I/D-Cache
- 8MB flash, 256KB work flash, 1024KB SRAM, and Cortex®-MO0+ for crypto
» 2.7-V to 5.5-V supply voltages
Interfaces
— Upto 10-ch CAN FD, up to 11-ch SCB, and 20-ch LIN-UART
-  eMMC, SMIF (QSPI/HS-SPI), up to 2-ch 10/100/1000-Mbit ethernet and FlexRay
- I2S/TDM with TX 3ch and RX 3ch
> AD converter
- Up to 96-ch, 12-bit with 3x successive approximation ADC (SAR ADC) units
> Timers
— Up to 15-ch motor control, 87-ch 16-bit timer/counter/pulse-width modulation
(TCPWM), and 16-ch 32-bit TCPWM
— Event generation timer
> High-speed I/O at 3.3-Vin BGA
- Second operation voltage required for 3.3-V 1/O
» Packages
- 176-pin TEQFP, 272-ball BGA, 320-ball BGA

Collateral

Datasheet: CYT4BF series

~
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CYT4BF series

System control Core block

Regulators SW.IP/JTAG/ SRAM Code flash
arm
Cortex®-MO0+
LVD/BOD arm Work flash

Cortex® M7

Reset
Peripheral

WDT/CSV GPIO 10-ch
[REARY Smart 1/0 S CAN FD
; 16-bit motor 11-ch SCB
Real-time clock
TCPWM WlE SPI/IPC/UART
S t?;r:ram” 2S/TDM 16-bit TCPWM 20-ch LIN-UART
Power mode 32-bit TCPWM FlexRa el 2l RIS
management y (3 x SAR ADC)

Availability

Sampling: Now Production: Now

14 Nov 2023 restricted Copyright © Infineon Technologies AG 2023. All rights reserved.
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Software and Firmware Required for Training

Note: Admin rights are required to install the programs

— Step 1. Modus toolbox™ installation - mandatory
— Install Modus toolbox 3.1
— URL: https://softwaretools.infineon.com/tools/com.ifx.tb.tool.modustoolbox

o

e==="—"1] 4@ Click here to download
Modus Toolbox 3.1

Note: A newer version of Modus Toolbox may be available

14 Nov 2023 restricted Copyright © Infineon Technologies AG 2023. All rights reserved. 11
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Software and Firmware Required for Training

— Step 2: Perform the “ModusToolbox_3.1.0.12257-windows-install.exe”

| Setwct Serzs bontad Moce - Sero ModarToobor™ 31012257 - " = Seto Vodaifooibor™ 31012257

B s wi v st .-
a - - ——- | L] select install mode R Lagv— r
ey 3o Bt | il et It odi Welcome to the iy arpor NSRRI Infineon
— L ke - ModusToolbox™ Setup Wizard Ry
> i = n r - - Pt e b At e et et yTe® $e e o b,
- tak F } . S . a L -
- B o oo warded P pus Jom ot Whet g
ey —
W - ® inatal | . s FAARE T b ot “
0 Sudioe oW o e s ki e s Tl 2 b fx
| Cowet 1
- estme ws ] oo
o Sero Modaloobor™ 31012257 - " o Sero Modaloobor™ 31012257 - " o Sero ModaiToobor™ 31012257
B R e ek T bl sl Ty N
e Pl STuebe Infineon o s it rasii e s naniy e, LIDTINGEN Completing the .
- ModusToolbox™ Setup Wizard
T AL P T A T by (e Ihhn—_lu-mm I
Vo GBS 0§ sou sl M A0 st b S wwd St O B
Ll - o0 (1L . -
Pt s raoess M Wil 110 T8 of B aptes
— — T
- e dms a - e aww - e dms a e e aww - e d =z 43 v

It is recommended the default location. - Select default installation

If you need to install to other location, - Start install when click “Next” button
additional work will be required.
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Jumper Connections and Prerequisites for the session

— Step 3: Hardware Requirements

— Make sure your received board has: Silk screen MCU J21 J20
— Silk screen: KIT_T2G-B-H_LITE
— MCU: CYT4BF8xx

— Make sure you have a USB Type-A to Micro-B cable

— Make sure default jumpers are inserted on the evaluation Kit
— J20: VDD power jumper
— J21: VDDIO power jumper

— Now: Connect your PC and board via USB connector USB connector

T R

USB cable

14 Nov 2023 restricted Copyright © Infineon Technologies AG 2023. All rights reserved.



Software and Firmware Required for Training

— Step 4: Terminal emulator installation

— Any Terminal emulator can be used — in case you don’t have one please follow the steps below
1. Tera Term 5.0 (free): Download here — the download will start immediately after you clicked on the link

2. Go to Downloads and follow the steps below to launch the Tera Term

1. Download will start automatically after clicking on the link 4. Right Click on teraterm-5.0
2. Open to the Downloads folder 5. Click on Extract All...
3. Click on “Show in folder” 6. Click on Extract
" m o @ & W
aaj TeraTerm o Il . » % e
» ..-.»l'.temevmso 122023 1103 AM Compressed (DL 10,927 KB » b _ f’j::"‘:ll“‘;h

14 Nov 2023 restricted Copyright © Infineon Technologies AG 2023. All rights reserved.
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Software and Firmware Required for Training

— Step 5: Confirm your Tera Term setup (Used to communicate with the board)
— Terminal emulator setting
Open Tera Term Software on PC
Select New connection in File tab
Select Serial option and select the COMxx: KitProg3 USB-UART (COMxx) in the list Box, then click the “OK” button
Select Setup (Tab bar) and then Serial port ... and make sure below setup, and click the “New setting” button
Select Setup (Tab bar) and then Terminal ... and make sure below setup , and click the “OK” button
Optional — you can save your settings under Setup — Save Setup..

Q Term: Senal port s&tup and connection X ‘ Eé'n Termy: Tary

1.
2.
3.
4.
5.
6.

lina! setup
Port comas I [ Mo oot ] rlvmm.l sze New-line N -
o La e Iﬁq e I
Speed 115200 i X |30 Recewve: (R .
] Term size = win size Tearemit: g v Cancel
Data g Coneal %] '
Parity: none v Help
Stop bits 15k Help Termunal 0= VTIO0  ~ [CJLoce echo
Flow controk ond Answerback: ] Auto switeh (VT<-JTEX)
Coding {rgceive) Coding (tsagsmut
Transmit delay
UtF-g UTF-8 :
msec/char 0 msec/ine \. S/
logale:  amen can
Device Friendly Name: KitProg3 USB-UART (COM3E)
Devsce Instance 1D: USB\VID_OMBASPID_F155&MI_D\6&TABE 6B
Device Manufacturer Cypress
Provider Name: Cypress
Driver Dete 6-12-2018
Driver Version: 1900
Note: Please do not close Tera Term window :

14 Nov 2023 restricted Copyright © Infineon Technologies AG 2023. All rights reserved. 15



Create ,,Hello World*“ Application
(Single Core)




Hello World Application
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First Use Case Description:
In this example you will test your Software and Hardware Setup

— Step 1: Create “Hello World” application
— Launch Modus Toolbox™

1.

2.
3.
4

14 Nov 2023

From the start menu, run the “Eclipse IDE for ModusToolbox 3.1” application
Set your workspace location, then click the “Launch” button.

License Agreement dialog is displayed at the first launch. Click the “Accept” button.

After that, open the Eclipse IDE window.

Ccligee IDE far
ModunToetbas”

-
m
-
T
e
"o
R
e
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Hello World Application L/

Create “Hello World” application
Click New Application under Start. After that, open the Project creator

Select “KIT_T2G-B-H_LITE” in the Choose Bard Support Package (BSP) window, and click “Next” button
Select “Hello world” in Getting Started, then click the “Create” button

5
6
7.
You can change
o 0

P application name here
art ‘o Dot Sowt s Fecinge B4 - oo Cwerer 213 = 0 " [FURN.
- 15 ) ADD! e seiroa — S b IF ' [ & » \
F 5 "
P raming
R Refrest
» Project
2 Brief description of this example
Lausches
Tool [pam—
« BAP Comfigurnton 0%
-
14 Nov 2023 restricted
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Hello World Application

— Create “Hello World” application
8. When application creation is complete, return to the Eclipse IDE window and the applications will be displayed in the
Project Explorer

Hlﬂ-»l“_‘ﬂdllW-‘dw“h ModuFeclco™ L1 - o x
Rl B Magie  Sewihn Paent Ban Windes  Hilg
N LR S i | - | Z| 2 0~0-Q-® v~ Rl v b~ - i Q pl@

| tagates L Juryrumis =% & raoutsd < I

S
— HAL: Hello world -

Thes code examps demonsiates 8 smpke UART communcation by ponting the “Feiio word® message on a tenming and bivking an LED uang 8 tmer resoume Tha code
eampia 5 Dased on HAL (Hardwars Absaction Layer) Ibrarss

View 5 BEADME on GitHub

F"h‘!tl'ol faadnack on thes (ode SIamy L
Requirements

+ ModusTooboxirade. sobware v 0 o Wter (ksiad wih v3 0)

+ Board support package (BSF) minmum requead verson for
+ PScC™ 6 MCU w00

+ CYWS20E2MIEVE-O2 vi0 Y
+ Programming languago C
+ Associod parts AN PSoCAirade: § MOU pants XMCTO00 MG and AIROCATage: CYWZ0820 Rlussocth&reg. LE SoC

Supported toolchains (make variable "TOOLCHAIN')

. - meamm 7 Liprenors Bvegun (=]
% Pt - - » GNU Ann® embedded compiist w10 3 1 (500 o) - Dastadt viblos of tooroens)
Eclipse IDE for * Armi® compier v6 16 ()
ModusToolbox™ o LAR CACes compidesr vE 0 1 |1a7)
g Supported kits (make variable "TARGET')
e spphcate
-.‘ w"_ A -_ ”‘_ e v PSoCAuade, 6 W Fi Blussoothdiag, prolotepion KE (cracrmsme-sea - 409 m) = Delaut value of maaors
F; otk Ot G Encopl » ARQCAYAdS . CYW20E3S BumtoothRrag LE svilkation il ¢-meesor: smarem-03)
& Senh v At Ui avad W30 ¢ PSoCAlnde & Wi E Blpsouthling, pooeet b (creoerT. ses wirs o7 }
@ Nevrg Vateul v PSoCAlade 6 Blpsocth&eg LE poosat kE (cysorrr ez
& o i Pase * PRoCAkude. & ShutoolhBeon LE prololyeang & {-ecimers—ses-cz) v
. Martdown Saane Frovim
b A -
< D lomske * dmmers & dmgwn [ Mevory @ lemre 35 D tey % .
o N cperatom t= dapley &t e irve
= Lovertme
= fouty

- AP Cambxpmmbory

Wristhe et nne
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Hello World Application

— Step 2: Build “Hello World”
1. Select Hello World application, then click the “Build Application” in the Quick panel
2. Confirm build window for successful completion without error

o w7 - Phalie Tkl AT Lwe - Tehpoe 1O for Moderteodar™ 11
e I Neaphe Jeench Pogect Fun Window  Melg

- q..‘._u, "Wl

& = Fugime 7, Peiphawt

e L T L
Eclipsf IDE for
ModugToolbox™

SRR L N . . . o|po!

! -} ») FEADAE

HAL: Hello world

Ths code axamplo demcnsirates a smpk UART communicaton by penting tho “"Hallo word™ message on a termesal and banking an LED using o tmer resoarca. The code

exampie s based on MALINadwre Absracion Layer) branes
Yiesw this REAOME on Gt

Provdga Sesabiack on ths code xampke
Requirements

+ ModusToolwwktirady softwas v 0 of lake {Iesied with ¥2 0)
+ Boarg suppont package (BSP) mnmum required yarson for

* PSoC™8MCU va 00

o CYWHR0O2ZOM2EVK.02 w1 0.1

* Programmng Bngusge C

« Assoomied parts Al PSoCAtrade. 6 MCU parts, XACTO00 MO and AIROCAYpde CYW20H2S Bysioothlinyg LE SoC

Supported toolchains (make variable 'TOOLCHAIN')

* GNU ArmB embadded compear w103 1| san) - Dafaul vatua of 1
\ * A compiar v6 18 ()
‘ + {AR C/C++ compubor w8 30 1 [155)

Martdown Scurts Previes

* Bt
& vew acffester © Consnn 17 (& Prammen yProgon [) Venay J9Temas 5 Discently B A e
st et Avedinitin:ts- P COT Bty Comnle JHefis_Satd]
- | AR exise | masetects | ® |
& tawn Pwwe boi Coute luan | Jcopy.cable | misedaswe | = |
e atlle ai | ceere eable | mameens | »
g | ey dzem T I T |
& TuregPatmut | ety | wareeeses | |
v | teta | Bosetdets | TR |
& i Gk Faam T | mrksetise | Jese I
) | Jras | masesiesc | Ieae
-a Wm | heay | asssiae | ums |
‘“ Tetel Interral Flash (anedloble) B
Total Ietwreal flaah (xiliaee) “ale
* {nwncher
:»:.: : ‘ . 2 l 10112000 Pucdls Pindabee, B errer 2. B werniegs v S8y N | ]
& cemml ! 1
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Hello World Application

— Step 3: Program and Test “Hello World”

1. Select “Hello World” application, then click the “Hello_World Program (KitProg3_MiniProg4)” in the Quick panel under

Launches.

2. You can observe the message on the Tera Term, and blinking LED3 on the board

- Toaae e S« eigor O S Ml Sicmon™ )

S b rd D L8 Jew Cpeter Sedow Hely
;

i et e o
Eclifgse IDE for
ModlisToolbox™

Blink LED3
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Create Basic Multicore Application
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Create Basic Multicore Application- Overview L/

— What you learn this exercise
— You will learn how to create application to display the message to terminal software
— You will learn how to add new library using Library manager
— Create “MyTRAVEQ” application from “Multicore” application
— In this exercise, we will use UART in the application to transmit data from MCU to PC.
— Add “retarget-io” library using Library manager
— retarget-io: A utility library to retarget the standard input/output (STDIO) messages to a UART port. You can directly print
messages on a UART terminal using printf().
— UART is controlled by CMO+

Add retarget-io library to use UART function USB cable

Modify the code to initialize UART and send message

Build the code

Programming and Test in KIT_T2G-B-H_LITE

14 Nov 2023 restricted Copyright © Infineon Technologies AG 2023. All rights reserved. 23
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Basic Multicore Application L/

— Create “MyTRAVEQO” application

1. Click the New Application in the Start. After that, open the Project creator

Select “KIT_T2G-B-H_LITE” under TRAVEO™ BSPs in the Choose Board Support Package (BSP) window, and click
“Next” button

Select “Multicore Empty App” in Getting Started

Change the name to “MyTRAVEO_App” then click the “Create” button

N

B w

You can change

e — S — R T
Torget D4
L Newe MULCSR  Caventaty e A0 G 84 UTT & 178 oo e o Boec) X eeed A A
TP e A T3 ey . S A Ve et e application name here
SO0 Comacsty B9y ey - ME L apcatans
P o s Terpue Agdatce e L L
Souten = ot waw et tee Whe BRAIME S2 EAK
X T
Project
= s o)
.
........
« Lausches
* Tool
« BAP Comfigurnton oy
- ——
- ------
.
woeat P Vatiom
{ st oo (oA ey -
. v by
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Basic Multicore Application - Add library

— Add “retarget-io” library to MyTRAVEO _App application
— You can specify the TX pin, RX pin, and the baud rate through the cy_retarget_io_init() function.
— In this session, retaget-io library adds to proj_cmOp Libraries
1. Select your application (Click the MyTRAVEO_App), then click the “Library Manager 2.10” in the Quick Panel
2. Select “proj_cmOp Libraries” and click the “Add Library” button
3. Select “retarget-io” in peripheral tab, then click the “OK” button

T p——— 0 Al Uy - oy Mg 210 x| retarget-io:
L — e oyl rojeck TS / The Retarget IO library provides APIs for
- m, transmitting messages to or from the board via
o stanard printf/scanf functions unsing a UART
Yersn Geab: 140 esense connection which is generally connected to a
T s i i s S host machine.
e This window will show you a short
S || S Ee—— description of the function
e v
14 Nov 2023 restricted
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Basic Multicore Application - Add library

— Add “retarget-io” library to MyTRAVEO_App
4. Make sure “retarget-io” has been added, then click the “Update” button
5. Click the “Close” button after update completion

| kg Libvary Manager 2.10

| Settings  Help
Application Diectory: C/mtw TAE training 2021 Multis
Name Update Avallable Remave *
v 85Ps

® APP_KIT_T2G-B-H_UITE (ACT...
v proj_emp Librares

eatlemdp

cmss

core-lib

Core-make

mt-hal-catl

mib-pdi-catl

x]v

Acdd BSP  Add Liorary

[ Starting to refresh dependencies for project ‘prof_cm7_0
Refreshed all dependencies for progect ‘proj_om7 0%
Starting to refresh dependencies for project ‘proj_om7_t
Refreshed all dependencies far progect ‘proj_cm7 1.
Click *Update” to commit the changes

Properties
Property
Name
Version
Type
Locaton

Saurce

= O X
Browse.
Description
Value
1AD release
Shared Git Repo -l

Cymaw _FAE training_2023/..

nitps//github com/ ..

*mib file locaton C/maw_FAE_raining_2023/..

14 Nov 2023 restricted

infineon

k4 Litvary Manager 2.10

| Settings  Help
Application Directory: mrw FAE traming 2R/ Multicote_Empty_App
Name Update Avadahle Remowe
v 856

® APP_KIT_T2G-8-H_LITE (ACT...
v pro]_emlp Libranes

catlemOp

onus

core-lib

COfe-make

mib-hal-catl

mib-pdl-catl

recipe-make-catlc

retarget:io x
v _prol cm7 0 libanes

Add BSP Add Linrary

vfl;q_v,»:—;-_:'h,!:-, updated project "proj_omop”
Succesafully updated project “g
Successiully updats
Siccessiully refreshed dependencies

Done

praject *

"

~

Browse..
|
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Basic Multicore Application - Coding

1. Double-click the “main.c” of MyTRAVEO_App.proj_cmOp in the MyTRAVEO_App project to open the edit window

TR g s - bt D ot i Kt
T 100 Seme Seune Neoger Teewt Pyt Be Yo Hep
B4 a D . AR S P T
.

RALVE 4
i

LSRN
W i |

o - . Edit window

1Y WY VR VS ¥ W Wy G
Eclipse IDE for
ModusToolbox™

“SEE
v 78

2. Include header file for retarget-io I
It provides APls for transmitting messages to/from the terminal via standard “printf()”/ "scanf()” functions. .
#include "cy_pdl.h"
#include "cyhal.h" In this document, black characters are already in the main.c
#include "cybsp.h"
e | #include "cy_retarget_io.h" | Add the green text yourself to main.c FoIIowing Exercise has same manner
14 Nov 2023 restricted
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Basic Multicore Application - Coding

Add function to initialize retarget-io to use the UART port.
Add code of check initialization result

Add functions to display on your terminal

Comment out to enter DeepSleep power mode

2 e

__enable_irq();

Initialization function for redirecting low level IO commands to
allow sending messages over a UART interface.
cy_retarget_io_init (tx, rx, baudrate)

tx: UART TX pin

rx: UART RX pin
baudrate: UART baudrate

3 result = cy_retarget_io_init(CYBSP_DEBUG_UART_TX, CYBSP_DEBUG_UART_RX,
CY_RETARGET_I0_BAUDRATE);

You can use a different baud rate if you prefer.

if (result!= CY_RSLT_SUCCESS)

4| {
CY_ASSERT(0);
}

Check if initialization is success

It is recommended manner to create application on MTB

/* Enable CM7_0/1. CY_CORTEX_M7_APPL_ADDR is calculated in linker script, check it
in case of problems. */
Cy_SysEnableCM7(CORE_CM7_0, CY_CORTEX_M7_0_APPL_ADDR);

#if CM7_DUAL
Cy_SysEnableCM7(CORE_CM7_1, CY_CORTEX_M7_1_APPL_ADDR);
#endif /* CM7_DUAL */

printf("\x1b[2J\x1b[;H");
5| printf("Hello World!!"\r\n\n");
printf("Welcome to TRAVEO Training!!"\r\n\n");

- Specify the character to display on the terminal

for(;;)
{

C

6 [* Cy_SysPm_CpuEnterDeepSleep(CY_SYSPM_WAIT_FOR_INTERRUPT); */

- Comment out of enter DeepSleep function

I

14 Nov 2023 restricted Copyright © Infineon Technologies AG 2023. All rights reserved.
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CYBSP_DEBUG_UART_TX and
CYBSP_DEBUG_UART_RX
pins are already defined by
following header file in the BSP
(C:lyour work
space/MyTRAVEO_App/bsps/TA
RGET_APP_KIT_T2G-B-
H_LITE/config/GeneratedSource/
cycfg_pins.h)

CY_RETARGET_IO_BAUDRAT
E is already set to 115200 by
following header file.

(C:lyour work
space/mtb_shared/retarget-
io/release-v1.4.0/
cy_retarget_io.h)

For the final code please go to
the last slide of this exercise
(slide 30)

28
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Basic Multicore Application - Build

1. After editing, click “save” button to save the changes

ile Edit Source Refactor Navigate Search Project Run Window Help
\ SvRvBBiruES kSRS Urid Y HRE il oT |2
{5 Project Explorer &2 45 Debug ' Registers 7 Peripherals =~ O [¥] READMEmd [ *main.c &

2. Select your application (MyTRAVEO_App), then click the “Build Application” in the Quick panel
3. Check build window for successful completion without error

U b Mcconon 1)
R
| w-S-n B . L L R ' - - . . A niel
i L N el ) LA . —

TRpr——

Ot Ry wwn | brmee oo
Eclipse IDE for
ModusToolbox]"

o
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Basic Multicore Application - Flash L/

1. Select your application (Click the MyTRAVEO App), then click the “MyTRAVEO_ App Program Application (KitProg3_MiniProg4)”

in the Quick panel. After programming, run the program automatically
2. You can observe the message on the Tera Term

| |
.F(i:p:; I(!:‘ (:n
ModusToolbox™
v YT AP - Swieediils o P
o[ | Gmm e g e e Click here to see the final code for this Exercise
MaELC
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Create GPIO handling application using HAL - Overview g/

— What you learn this exercise
— You will learn how to create application using HAL (Hardware Abstraction Layer)
— HAL function shows “cyhal xxxx”
— In this exercise, we will use HAL function to configure GPIO, and blink LED (LED?3)
— First, LED blinks in a 1 second cycle
— When the USER button (USER1) is pressed, a GPIO interrupt is generated and the LED flashes in a cycle of 250 ms
— Each time the USER button is pressed, the flashing cycle of the LED changes.
— In this exercise LED3 is controlled by CM7_0

Modify the code to initialize GPIO (LED and Button) LED3 blinks in a 1 second

Modify the code to configure GPIO interrupt [ Press USER button

Modify the code to blink LED

Modify the code to add interrupt handler

LED3 blinks in a 250 millisecond

[ Press USER button

LED3 blinks in a 1 second

&
<

Build the code

Programming and Test in KIT_T2G-B-H_LITE
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1. Double-click the “main.c” of MyTRAVEO App.proj cm7 0 in the MyTRAVEO App project to open the edit window

hm MyTRAVED A progy ¢ T O/manit - Ex)vulbib ¢t MotuaToabeee™ 31

Fle Bt Sowce Aclattor Madgete Searcd Fropeet Fus  Aindow  Help

,"_" DX L' 0D » - SRR IR O SR R R ‘. .| e Q #E
| g Paggecr L e e O READMEmG 8 e il =
=] ¢ r Iz hase » " 1 ::;
5 Hello_Wawd K x
& mis_ared Des r e L the 84 ¢ . 1

v (5 MyTRAYO App

L Edit window

» Wi
15 NYTREED Appgred cmT 1 ‘ersinre, pou sey see this Zuftmers iy es srovid
| » Gir " agresssrt sxcompatrying the coftueers ssctage frie
| i, Swbres Erained this Sefrence ("TULA
W Comenen_spp ek . I » oLl Jress hace Jrent
» commenmk
Vbeary manages bog
LCENG
& Nobeiie
* FEADNE me

W ed . ok Vesbier 7 Bpau. % lnspe. < O

Eclipse IDE for
ModusToolbox™

J .
u dor Code Exampim QD Canseie (4] Protews 5 Poges [ Meeory M Tesnns & Diassently & b - Cerde -
| o Pecuc bogibos™ Comcle
Leg file{n) for thic sesslon are stored at: © O Uders WG DApaCut s Laoal \Tase L age SETH T IS0 Mesi Wi 77
|
ol

. Wy TRAVIO Agpgval cm? 0 (AIY KT 1260 1 111T)

&t -

o Camn 3

* Lasrstion

& shym App proy_em 7 2 Detg (KrProgt_ Mgl

O W TRMED Arp Progiess 2pphosteen (K89 1eyd Mndrogd
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2. Add definitions
3. Add following variables
“‘gpio_intr_flag” indicates interrupt detection, and “gpio_btn_callback data” stores interrupt handler address
4. Add interrupt handler declarations
5. Add local variable and initialization in main() function

#include "cy_pdl.h"
#include "cyhal.h"
#include "cybsp.h®

DELAY_MS: defines wait time for normal blinking
DELAY_MS_FAST: defines wait time for fast blinking
The number specifies the wait time in ms

#define DELAY_MS (500)
o | #define DELAY_MS_FAST  (125)
#define GPIO_INTERRUPT_PRIORITY (7u)

GPIO_INTERRUPT_PRIORITY: defines USER button interrupt priority

gpio_intr_flag: indicate interrupt detection
gpio_btn_callback_dat: store interrupt handler address

- Interrupt handler declarations
{ : .
cv rslt t result: I/ - Setlocal variable and initialize to DELAY_MS

3 volatile bool gpio_intr_flag = false;
cyhal_gpio_callback_data_t gpio_btn_callback_data;

4 | static void gpio_interrupt_handler(void *handler_arg, cyhal _gpio_event_t event);

int main(void)

5 | uint32_tdelay led blink = DELAY MS;

Hint: For the final code please go to the last page of the exercise.
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Add function to initialize GPIO port to use LED output and button input, and add code of check

initialization result
Add function to register interrupt handler
Add function to enable USER button interrupt

__enable_irq();

result = cyhal_gpio_init(CYBSP_USER_LED, CYHAL_GPIO_DIR_OUTPUT,
CYHAL_GPIO_DRIVE_STRONG, CYBSP_LED_STATE_OFF);

if (result = CY_RSLT SUCCESS)
{

CY_ASSERT(0);
}

result = cyhal_gpio_init(CYBSP_USER_BTN, CYHAL_GPIO_DIR_INPUT,
CYBSP_USER_BTN_DRIVE, CYBSP_BTN_OFF):
if (result 1= CY_RSLT SUCCESS)
{
CY_ASSERT(0);
}

gpio_btn_callback_data.callback = gpio_interrupt_handler;
cyhal_gpio_register_callback(CYBSP_USER_BTN,
&gpio_btn_callback_data);

cyhal_gpio_enable_event(CYBSP_USER_BTN, CYHAL_GPIO_IRQ_FALL,
GPIO_INTERRUPT_PRIORITY, true);

14 Nov 2023 restricted

for (;;)

Initialize the GPIO pin

cyhal_gpio_init (pin, direction, drive_mode, init_val)
pin: GPIO pin to initialize

direction: pin direction

drive_mode: pin drive mode
init_val: Initial value on the pin

Check if initialization is success

Register/clear an interrupt handler for pin events
cyhal_gpio_register_callback (pin, callback_data)
pin: GPIO pin

callback _data: The callback data to register. Use NULL to unregister.

Enable or Disable the specified GPIO event.
cyhal_gpio_enable_event (pin, event, intr_priority, enable)
pin: GPIO pin

event: GPIO event

intr_priority: Priority for NVIC interrupt events.

enable: true (Enable interrupts) / false (Disable interrupt)

Copyright © Infineon Technologies AG 2023. All rights reserved.
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— CYHAL_GPIO_xxx is already
defined in the HAL header file.

— CYBSP_xxXx is already defined in
the BSP header file.
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9. Add LED control code

Change the wait time, USER button interrupt is detected each time
10. Add function to write the GPIO port and wait LED blink cycle
11. Add interrupt handler under main() function

for (;}) -
[ Check if interrupt detected
”{(”“e == gpio_intr_flag) Interrupt flag set to false when interrupt detected
gpio_intr_flag = false; Switch the wait time
/* Update LED toggle delay */
if (DELAY_MS ==delay_led_blink)
{
9 delay_led_blink = DELAY_MS_FAST;
gse Set the output value for the pin
cyhal _gpio_write (pin, value)
delay_led_blink = DELAY_MS; pin' GPIO pin
} .
} value: The value to be set (high = true, low = false)
cyhal_gpio_write(CYBSP_USER_LED, CYBSP_LED_STATE_ON); _
cyhal_system_delay_ms(delay_led_blink); Requests that the current operation delays for at least the
10 cyhal_gpio_write(CYBSP_USER_LED, CYBSP_LED_STATE_OFF); specified length of time.
cyhal_system_delay_ms(delay_led_blink); o
T cyhal_system_delay_ms (milliseconds)
} milliseconds: The number of milliseconds to delay for

static void gpio_interrupt_handler(void *handler_arg, cyhal_gpio_event_t event)
11 |
}

gpio_intr_flag = true; Set the “gpio_intr_flag” to true, when USER button interrupt occur
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1. After editing, click “save” button to save the changes

mtw - MyTRAVEC_App.proj_cm7_0/main.c - Eclipse IDE for ModusToolbox™ 3.1
File Edit Source Refactor Navigate Search Project Run Window Help

[)l® -4 -BiBmomss i S3R &% 0" Qv i®e~
i Project.. 52 %5 Debug Mif Registers "2, Periphe.. = O [w] READMEmd [} main.c §2

2. Select your application (MyTRAVEO_App), then click the “Build Application” in the Quick panel
3. Check build window for successful completion without error

B 0@ ™o

Qs Vexaies O Lipasi %y B

Eclipse}DE for
ModusJoolbox™

......
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1. Select your application (Click the MyTRAVEO_App), then click the “MyTRAVEO_App Program Application
(KitProg3_MiniProg4)” in the Quick panel. After programming, run the program automatically

2. You can observe blinking LED (LEDS3)
Also, you can verify that the LED blinking speed changes by pressing the USER

e e e b + e Vb

1 button each time.

o * |
B B Neepen Sowih Pwget Few e o

s-4-4 0 . O "Ry . "y . . q wmil

Eegect © Debeg Fagaen Cware S SAONE o e T 19900, HO000 Pwnadrousl | gl pucf 000 OUvmat ) wonad 1] damail) = -

Mo 3ecrn rvwtats Per N poc QONTL R mandsoop 1TLMET] peaci&000] Drtaunt! (] Sveed 'S bemel

Blink LED3

| Gnn & o N Dipmn . % P

Click here to see the final code for this Exercise

- e
ax

% R O Comee 70 (1 Prwviens 5 Pogren 1) Memoy B rves 55 Dsneeiey e S =8 . o
’ Hrnmied s M TREEO gy hegrev dpghn s (aF mgd Mo apll LW Qe L1 Dobppmy | cpowa d mur [Frwmmabod e 14 210 28k g2 P00 e
) > e
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(infineon

— HAL structure is used by HAL function, and defined by BSP (Board Support Package)
— In BSP, some functions are defined by device or board. e.g. LEDs, buttons, etc.

— These definitions can be used in HAL functions

— If you use a different board, just assign the defined name to the appropriate port, therefore your application will work

without any source code changes.

— Default setup: The correspondence between the LEDs
on the board and the CYT4BF8xx device pins and the
port pins are pre defined and shown in Table 5

— In the following slides you will learn how to
change this using the device configurator

14 Nov 2023 restricted

KIT_T2G-B-H_LITE user guide

™ e
(Infineon

Hardware
4 Hardware
4.1 KIT_T2G-B-H_Lite kit connections

4.1.1 USER LEDs

The correspondence between the LEDs on the board and the CYT4BFSxx device pins and the port pins are
shown in Table 5

Table S USER LEDs

T T
| CYTABFSxx
USER LED Ref. Designator { -
Pin Pin
USERLED 1 LED3 |29 PS5.0
USERLED 2 | LEDA 130 1P51
USER LED 3 LEDS [31 [Ps.2

KIT_T2G-B-H_LITE user guide — link in Appendix D

Copyright © Infineon Technologies AG 2023. All rights reserved.
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You can see the assigned pin cofiguration of each function by:

1. hovering over the CYBSP_USER_LED command in the edit window

2. or by clicking Ctrl + Left Mouse Click on the command which will get you to the cycfg_pins.h window
In the main.c
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How to change the LED / User Button using Device Configurator:

1. Select your application (Click the MyTRAVEO _App), then click the “Device configurator 4.10” in the Quick Panel
2. After that, open the Device configurator window and go to the Pins tab
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Change blinking LED from LED3 to LEDS5: e e o
1. Cut (Ctrl + x) ,CYBSP_USER_LED" from P5[0] i -
2. Paste (Ctrl + v) itin P5[2] om [
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Change User Button from USER1 to USER2:
3. Cut ,CYBSP_USER BTN from P5[3]

. ort 17
4. PaSte It In P17[O] [[:] P17[0] CYBSP_USER_BTN ]
OJ P17[1] CYBSP_D7, CYBSP_S2G_0_GPIO1
v ports J p17[2] CYBSP_D8, CYBSP_MIKROBUS_INT, CYBSP_S2G_1_GPIO1
o
(] p5[0] CYBSP_USER_LED1, LED (J P173] ioss_0_port_17_pin_3
| J P51 CYBSP_USER LED2, LED2 0 P1714) l0ss_0_port_17_pin_4
() P17[5] ioss_0_port_17_pin_5
(O P5[3] CYBSP_USER_BTN1, (RS L » (J p1716] ioss_0_port_17_pin_6
() Paf4] ioss_0_port_5_pin_4 () P17[7 ioss_0_port_17_pin_7
[ Ps[s] ioss_0_part_5_pin_3 () Smart I/O 17 |ioss_0_port_17_smartic_0
5. Now save the Device configuration by going to: File =% Save
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After saving, the header file (cycfg_pibs.h) will be updated based on the device configuration
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#define CYBSP_USER LED (P5 0)

After:

#define CYBSP_USER_LED (P5 2)



LED / User Button Configuration

6. Select your application (MyTRAVEO App), then click the “Build Application” in the Quick panel
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7. Select your application (Click the MyTRAVEO _App), then click the “MyTRAVEO_App Program Application
(KitProg3_MiniProg4)” in the Quick panel.
8. You can observe blinking LED (now LEDS instead of LED3)

LED / User Button Configuration

Also, you can confirm that the LED blinking speed changes by pressing the USER2 button each time.
B e S ot b e 56 o o™ 4 o x|
S — Ay ——————— USER2 button
ez Blink LED5
l'-;'.7‘."".",,._ rereroee -
===}
2
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Appendix A —ask ChatGPT

What is HAL ?

— The Hardware Abstraction Layer (HAL) is a software layer that serves as an interface between highler-level
software and the hardware of a computing system.

— In the context of GPIO (General-Purpose Input/Output) handling, the HAL is used to abstract the low-level
hardware details of interacting with GPIO pins. GPIO pins are often used for tasks like reading sensor data,
controlling LEDs, or interfacing with external devices. The HAL provides a uniform way for software to interact
with these pins regardless of the specific hardware platform.

What is PDL ?

— The Peripheral Driver Library (PDL) is a set of software routines or functions provided to facilitate the
interaction between a microcontroller and its peripherals, such as timers, GPIO, UART etc.

— These libraries make it easier for developers to configure and control the microcontrollers’s peripherals without
having to write low-level register manipulation code from scratch.
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Appendix B - Debugging

— Debug connection and execution

1.

w

When you want to debug your application, select your application (MyTRAVEO App), then click the “MyTRAVEO_App Debug
Multicore (KitProg3_MiniProg4)” in the Quick panel. After that, open the debug window.

You can execute Resume, Suspend, Step Into, Step Over, Step Return, Terminate, and Restart.

Also, you can set a hardware breake point Resume  Suspend Terminate

Select Disassembly tab, you can debug with disassemble code 2. [ mtw_FAE training_2023 - Muiticore_Empif_ App.proj_cmOp/mafie - Eclips
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Appendix B - Debugging

— Reqister view
1. Select “Registers” tab, you can show CPU specific register

2. Select peripheral what you want to see in “peripherals” tab, then open the peripheral register window
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Appendix C - Documentation

— Refer the function details
— You can see the function details from Modus Toolbox
— If you want to check the “cy retarget_io_init()”":
1. Click the “Retarget 10 (retarget-io)” in Quick panel
2. Input “cy_retarget_io_init” in search box, and click the function you want to search
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— You can check other function such as PDL / HAL function details

as same manner
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1 .
¢ cy retarget [o_init

#define cy_retarget_io_init{ tx,
x,
baudrate
) cy_retarget lo_init_fo(tx, rx, NC, NC, baudrate)

Initislization function for redirecting low level 10 commands 10 allow sending messages over 3 UART intertace
This wit setup the communication intertace 10 allow using printf and related functions

In an RTOS environment, this Aunction must be called after the RTOS has been initlalized

Parameters
x UART TX pin, 1 no TX pin use NC
(3 UART RX pin, I no RX pin use NC

baudrate UART baudrate

Returns
CY_RSLY_SUCCESS Ir sucoessfiully initlakzed, £iae an eror aboul what went wiong
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Appendix D — Additional Information

— Infineon Websites: — Code examples:
— 32-bit TRAVEO™ T2G Arm® Cortex® Microcontroller — To access additional code examples, please see the GitHub
— KIT_T2G-B-H LITE page below.

— https://github.com/Infineon/TRAVEO T2G code examples

— MyICP:

— MyICP KIT T2G-B-H LITE — Start Guides for TRAVEO™ T2G Body High Lite Kit:

— Will be updated soon — stay tuned!

— Application note:
— AN235305: Getting started for ModusToolbox™ in
TRAVEO™ T2G family MCUs

— Modus Toolbox™ usage Training
— ModusToolbox™ Software (User Manuals, Getting
Started, Application notes etc.)
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https://www.infineon.com/cms/en/product/microcontroller/32-bit-traveo-t2g-arm-cortex-microcontroller/
https://www.infineon.com/cms/en/product/evaluation-boards/kit_t2g-b-h_lite/
https://myicp.infineon.com/sites/TRAVEODocumentation/SitePages/default.aspx?RootFolder=%2Fsites%2FTRAVEODocumentation%2FLists%2Fdefaultdoclib%2FTraveo%20II%2FTraveo%20II%20Body%2FTest%20Board%2FKIT%5FT2G%2DB%2DH%5FLITE&FolderCTID=0x01200023F2B2CA20D58647B6BFDE768454209B&View=%7b2F45495C-91FE-4400-9CDE-974C8AB9B678%7d
https://doc.cypress.com/dms3/details?&docNum=002-35305&searchresultsurl=test
https://www.infineon.com/cms/en/design-support/tools/sdk/modustoolbox-software/
https://github.com/Infineon/TRAVEO_T2G_code_examples
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