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Target products

» Target product list for this training material

TRAVEO™ T2G Automotive Body Controller Entry
TRAVEO™ T2G Automotive Body Controller Entry
TRAVEO™ T2G Automotive Body Controller Entry
TRAVEO™ T2G Automotive Body Controller Entry
TRAVEO™ T2G Automotive Body Controller High
TRAVEO™ T2G Automotive Body Controller High
TRAVEO™ T2G Automotive Cluster Entry
TRAVEO™ T2G Automotive Cluster 2D
TRAVEO™ T2G Automotive Cluster 2D

Restricted

CYT2B6
CYT2B7
CYT2B9
CYT2BL
CYT3BB/4BB
CYT4BF
CYT2CL
CYT3DL
CYT4DN

Up to 576 KB

Up to 1088 KB
Up to 2112 KB
Up to 4160 KB
Up to 4160 KB
Up to 8384 KB
Up to 4160 KB
Up to 4160 KB
Up to 6336 KB
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What is SDL L/

» Infineon’s sample driver library (SDL) simplifies software development for TRAVEO™ T2G devices

— Drivers for an extensive set of peripherals

— Arm® Cortex® Microcontroller Software Interface Standard (CMSIS) core header files directly from
the CMSIS 5.7 release

— CMSIS compliant device header files, startup code (platform initialization), and device
configuration header files

— Application programming interface reference manual

— Examples to evaluate various peripherals

» SDL is provided as an executable, tested on
Windows 10 with a minimum installation size
requirement of around 400 MB.
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Disclaimer &/
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. SDL sample software is provided “as-is” and for

& - evaluation purposes onl
- - we purp y
7 & T [

. It does not adhere to any industry standard and is not

I - aproduction software #
"~ b !‘
Infineon may, but is not required to, provide ‘
technical support for the SDL

e -
L3

-

In no event shall Infineon be liable for incidental or
consequential damages arising from use of the SDL.
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What does the SDL include? 7» | &/

The SDL contains

» Device-specific header files that provide a
complete definition of all peripheral registers
and bits in the respective device

» CMSIS-compliant startup code to initialize the
system after device reset, and transfer the
code execution to main()

» Template workspaces, linker files for each
supported device, and toolchain (IAR and
GHS)

» Peripheral drivers and middleware

» Code examples covering all basic functions of
all peripherals supported by the device

» Tool-specific patches to support download and
debug, and SVD (system view description)
files
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Supported toolchains

» Green Hills MULTI: 7.1.4, Compiler: 2017.1.4,
Probe Version: 6.4.4 recommended
— Development Autobuild 5.6 634260/AB as of
patch #12996, or higher

002-31149 Rev. *A 11-16-2021 Restricted
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» IAR Embedded Workbench for Arm® 8.42.1

(EWARM-CD-8421-xxxxx.exe),
IAR [-Jet debugger
— Flash loaders are available at the location

— “\misc\tools\iar\
IAR_EWARM_8421 FlashLoader_Patch_Traveoll”

— Refer to “\misc\tools\iar\Readme_Patch.txt” to
update the TRAVEO™ T2G patch for IAR

Copyright © Infineon Technologies AG 2021. All rights reserved.
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SDL patch for the tools L/

» Green Hills toolchain » AR patch:
— Install GHS MULTI, set license, and set probe  /misc/tools/iar/IAR_EWARM 8421 FlashlLoader
firmware in advance __Patch_Traveoll.7z
— Copy files of
— Using the scripts tvii_detect.py and multi.irc, in \misc\tools\ianlAR_EWARM_ 8421 FlashLoad
\misc\tools\ghs\debugging\AppData_GHS er_Patch_Traveoll.7z to the IAR install folder
— Copy the files to the <%APPDATA%\GHS> folder (do not copy anything at folder level)
(C:\Users\<LOGIN_NAME>\AppData\Roaming\G
HS) on the PC ~ Restart IAR EWARM
— Rebuild All

— Download & debug
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SDL folder structure (1/2)

common/ hdr/cmsis CMSIS core access headers

common/ src/drivers Drivers common across all the devices

common/ src/mw Middleware common across all the devices

common/ src/startup Tool specific startup code for all the devices

docs SDL API documentation, release notes, known issues

misc/tools GHSJ/IAR specific flash loaders, SVD files

TRAVEO™ T2G Body and Cluster Entry devices (tvilbbe1m/2m/4m/512k, tviice4m)

hdr Device-specific header files, BSP for T2G Base Board/CPU boards, GPIO assignments

hdr/ip Device IP specific headers

hdr/mcureg IP Specific Register Addresses

src/drivers Driver source and respective headers specific to TVIIBEIM/2M/4M/512K, TVIICE4M device
src/examples Code examples in accordance to TVIIBE1IM/2M/4M/512K, TVIICE4M device

src/system TVIIBELM/2M/4M/512K, TVIICE4M system specific code and system header for clock configurations
src/interrupts/cy_interrupt_map_cmOplus.h User interrupt mapping file

src/interrupts/cy_interrupt_map_cm4.h User interrupt mapping file

src/main_cmOplus.c Sample main source file for CM0+ core

src/main_cm4.c Sample main source file for CM4 core

tools/ghs GHS MULTI workspaces for SRAM/Flash for CM0+/CM4 cores, linker specific files, and GRD files
toolsliar IAR workspaces for SRAM/Flash for CM0+/CM4 cores, linker specific files
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SDL folder structure (2/2)
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dr
hdr/ip
hdr/mcureg
src/drivers
src/mw/
src/examples
src/system
src/interrupts/cy_interrupt_map_cmOplus.h
src/interrupts/cy_interrupt_map_cm7_0.h
src/interrupts/cy_interrupt_map_cm7_1.h
src/main_cmoOplus.c
src/main_cm7_0.c

src/main_cm7_1.c

tools/ghs

tools/iar

TRAVEO™ T2G Body High and Cluster 2D devices (tviibh4m/8m, tviic2d4m/6m/6mddr)

Device-specific header files, BSP for T2G Base Board/CPU boards, GPIO assignments
Device IP specific headers

IP Specific Register Addresses

Driver source and respective headers specific to TVIIBH4M/8M, TVIIC2D4M/6M/6MDDR devices
Middleware support

Code examples in accordance device specific

Device system specific code and system header for clock configurations

User interrupt mapping file

User interrupt mapping file

User interrupt mapping file

Sample main source file for CMO+ core

Sample main source file for CM7_0 core

Sample main source file for CM7_1 core

GHS MULTI workspaces for SRAM/Flash for CM0+/CM7_0/CM7_1 cores, linker specific files, and GRD files

IAR workspaces for SRAM/Flash for CM0+/CM7_0/CM7_1 cores, linker specific files
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SDL drivers (1/3)

Analog to digital converter

Sound Subsystem for I12S, DAC, Mixer, PWM,

SG, TDM
M-DMA on AXI bus

Controller Area Network Flexible Data-Rate

CPU driver
Cryptographic Operations
Clock eXtension Peripheral Interface

Direct Access Memory

Ethernet

Event Generator

Flash Memory

FlexRay Interface
FDP-Link or LVDS
General purpose /O ports

Inter-IC Sound (TVII-B-H devices Only)

Restricted

Infineon

;

Manage ADC operations
Manages 12S, Audio DAC, Mixer, PCM-PWM, Sound Generator, TDM as part of sound subsystem

Memory to memory transfer over AXI bus

Manages Classic and FD operations

Enables core of CPU specific features

Perform cryptographic operations on user-designated data. Available as libraries
Manages communication over CXPI interface

Perform memory-to-memory (M-DMA) and peripheral-to-memory (P-DMA) (and vice versa)
operations

Basic ethernet driver supporting automotive and gigabit ethernet PHYs
Performs event generation for interrupts and triggers in active power mode
Manage code/work flash memory operations

Manages FlexRay communication

FPD-link or LVDS video driver

Configure and access device input/output pins

Manage Inter-IC Sound. 12S is used to send digital audio streaming data to external I12S devices,
such as audio codecs or simple DACs. It can also receive digital audio streaming data



SDL drivers (2/3)

Inter process communication
Local interconnect network

Low voltage detection
Multi-counter watchdog timer
Video input

Memory protection unit

Memory and peripheral protection

Serial communication block
Secure digital host controller

Smart I/O

Serial memory interface

Internal SROM driver
System clock
System fault

System interrupt

Restricted

Infineon

;

Manage data transfer between CPUs or processes in a device
Provides master and slave data transfer capabilities

Provides LVD capabilities

Provides control and status capabilities

Manage and control serial camera inputs

Manages the configuration of core specific MPU

Manages the MPU, Shared MPU (SMPU), and Peripheral Protection Unit (PPU) structures for memory
and peripheral secured access

Manage serial communication as 12C, SPI, or UART

Manages SD and eMMC devices

Configure and access the Smart I/O hardware present between the GPIOs (pins) and HSIOMs (pin
muxes) on select device ports. It can be used to perform simple logic operations on peripheral and
GPIO signals at the GPIO port

SPI-based communication interface for interfacing external memory devices to T2G. The SMIF
supports Octal-SPI, Dual Quad-SPI, Quad-SPI, DSPI, and SPI. This interface also supports xSPI
protocol devices like HyperRAM and HyperFlash devices.

APIs to support some basic access to SROM System calls
Provides APIs to control and read status of various clocking capabilities of the device
Controls CPUs fault processing Subsystem

Manage interrupts and exceptions, in conjunction with the CMSIS core NVIC API
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API functionality

SYSLIB System library Utility functions to handle delays, register read/write, asserts, silicon unique 1D, and more

Driver

SYSPM System power modes Controls device power modes

SYSREGHC/
SYSPMIC

SYSRESET System reset Provides APIs for reading reset reason and clearing them

REGHC/PMIC control and status Controls High Current Regulator or the PMIC module

SYSRTC System real time clock Provides capabilities to handle RTC, Alarms etc.

SYSTICK Systick timer Manage a 24-bit down-counter timer

SYSWDT Free running watchdog timer Provides control and status capabilities

TCPWM Timer counter PWM Manage a 16- or 32-bit periodic Counter, PWM, Quadrature decoder, Shift register

TRIGMUX Trigger multiplexer Manage the multiplexing of trigger outputs to specific trigger inputs across multiple peripherals
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SDL middleware

(infineon

» Device-specific

GFX_ENV Graphics environment setup Supported only for TVIIC2D6M/TVIIC2D4M (Graphics environment setup support)

MIPI_SENSOR MIPI CSI2 controller Support top level MIPI CSI2 APIs for camera access map to capture interface of VIDEOSS IP

POWER Reghc or PMIC based power control REGHC or PMIC controller middleware (REGHC/TVIIBHAM/TVIIBH8M, PMIC/TVIIC2D6M/TVIIC2D4M)

SMIF_MEM SMIF SPI/Hyper Access Control SPI or HyperBus specific device support

» Common

Button Button middle layer APIs to support buttons
Semihosting SCB/UART middle layer Supports “printf” via UART for debugging
SW_Timer Software timer Enables multiple software timers

Flash Code and work flash User level APlIs for ease of use

» Hardware-specific middleware such as CS42488, DP83867, AlC26, TJA110, etc.

Viddleware API functionality
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Device startup sequence

» System reset (@0x0000 0000)

» CMO+ executes ROM
boot (@0x0000 0004%Y)

- Applies trims

— Applies debug access port
(DAP) access restrictions
and system protection
from eFuse and
supervisory flash

- Authenticates flash boot
(only in SECURE life-cycle
stage) and transfers
control to it

1. ROM boot code is located at the
address pointed by the value @0x0000
0004

002-31149 Rev. *A 11-16-2021 Restricted

» CMO+ executes flash
boot (@0x1700 2000)

— Configures debug pins as
per the SWD/JTAG

— Sets CMO+ vector offset
register to the beginning of
flash (@0x1000 0000)
(Simple case without TOC?2)

— Flash Boot saves the user's
vector table address in a
register, then triggers CMO+
soft reset, ROM is executed
again, but this time a short
cut is taken and the shortcut
will then use the information
from the register to set SP
and PC according to users
configuration

» CMO+ starts its
application execution

Infineon

(‘.\

» CM4/CMT7 executes
directly from either

code-flash or SRAM

— CM4/7 branches to its
Reset handler

— Continues execution of
CM4/7 user application

Moves CMO+ vector
table to SRAM (updates
CMO+ vector table
base)

Sets CM4 /
CM7_VECTOR_TABLE

_BASE to the location of

CM4/7 vector table
mentioned in flash
Releases CM4/CM7
from reset

Continues execution of
CMO+ user application

Copyright © Infineon Technologies AG 2021. All rights reserved.
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Application startup sequence

- -

ey sy AU ENGE  GhEh ww Sy

Dual core application

» System reset » Enables CM4/7 » CMO+ executes application main and calls “Systeminit”:
(@0x1000 0000) application core _ Disables WDT
— Applies flash wait states
— Sets clock configuration
— Enables generic system IRQ
— Continues execution of CM0+ user application
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SDL sample blinky example

ude "cy_project.hn int main(void
#include "cy_device headers.h"
enable _irq
#if (CY_USE_PSVP 1)
#define USER_LED_PORT CY_LED@_PORT SystemInit
#define USER_LED_PIN Y LEDO_PIN
#define USER_LED PIN_ MUX CY_LED@ _PIN_MUX
#else
#define USER_LED PORT ( CB LED PORT Cy_SysEnableApplCore(CY_CORTEX M4 _APPL_ADDR
define USER_LED PIN Y CB_LED_PIN
#define USER_LED PIN MUX CB_LED _PIN_MUX
#endif Cy_GPIO Pin_Init(USER_LED_PORT, USER_LED PIN user_led port pin _cfg

for

cy stc _gpio pin_config t user_led port pin
outVal Cy_SysTick_DelayInUs
driveMode CY GPIO DM STRONG IN OFF Cy GPIO Inv(USER_LED PORT, USER_LED PIN
hsiom USER_LED PIN_MUX
intEdge
intMask
vtrip
slewRate
driveSel
vregEn
ibufMode
viripSel
vrefSel
vohSel
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SDL supported workspaces

» Workspaces supported

_ Flash #  debugging
- SRAM %  flash
#  settings
#  sram
» Flash workspace downloads the example » SRAM workspace downloads the example
application code on to the device code flash application code on to the device’s SRAM area;
area and is permanent; the program will stay in a power on and off will wipe out the program

between resets
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SDL GHS toolchain

(infineon

» Green Hills toolchain

— Start the MULTI Project Manager and open the SDL project file
—T2G_Sample_Driver_Library_rev\*device*\tools\ghs\*device* *rev* template.gpj

— Select the template

A
Look in: [ ghs V] (<) % o (A
* Name : Date modified Type
% _9pj 11-02-2021 10:31 File f¢
Quick access ' Gebugging 22-09-2021 21:24 File fc
o flash 27-10-2020 12:19 File fc
- & libcrypto 27-10-2020 12:19 File fc
Desktop & libmw 27-10-2020 12:19 File f¢
= # librtos 03-12-2020 08:54 File fc
™~ % libsdl 27-10-2020 12:19 File fc
Libraries & sram 27-10-2020 12:19 File fc
& tviibbelm_common.gpj 03-12-2020 08:54 GPJF
._ &K tviibelm_rev_b_template.gpj 14-07-2020 17:11 GPJF
This PC &K tviibelm_rev_c_template.gpj 14-07-2020 17:11 GPJF
@elm_rw_d_temp% 14-07-2020 17:11 GPJF
_‘ < I Select the MULTI Project >
Network Y
File name: Idefam gl v | Open
Files of type: All Projects (*.gpj. “bid) » Cancel

002-31149 Rev. *A 11-16-2021 Restricted
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SDL GHS toolchain — Build (1/2)

» Building a project

File Edit View Build Connect Debug Tools Windows Help
EeabveBdm o@D
e ] <[ |
Name Type Options

Project :optionsFile =options_global.opt -Dtvibe Im -Deyt2b7 DCYT2878CAE -DCY_MCU_rev_d -DCY_USE_
Subproject

23} 0j
86 ok ﬁﬁ
B O _QDJAbSd top gpj Subproject | Select either the flash.gpj or sram.gpj for
® g _QDJﬁ'bf tos t00 QDJ Subproject fbuild process
_gpjfibcrypto j subproject

B0 _ooJ/debuqom - Project

[ options _global.opt Text

O options_cmOplus.opt Text

D options_cm4.opt Text
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SDL GHS toolchain — Build (2/2)

» Build successful

A& ghs\tviibelm_rev_d_template.gpj - MULTI Project Manager - O >
File Edit View Build Connect Debug Tools Windows Help

FPEksBRoc R GET

|Fir1d: V|| ~
Mame Type Options
B 3 ghe\tvibe Im_rev_d_template.gpj Top Project
E @ tvibeim_commeon.gpj Project :optionsFile =options_global opt Dtvilbe im -Deyt2b7 -DCYT2B7SCAE DCY
@3 _apj/fiash.apj Subproject
El B _gpj/sram.gpj | subproject .| |
3 cmoplus.gpi Subproject
@ cm4.gpi Subproject
[ sram\cmiplus_only.ghsmc Multi-Core Configuration
[ =ram\cmoplus_with_cm4.ghsme  Multi-Core Configuration
& _apifibmw_top.apj Subproject
@3 _apiflibsdl_top.apj Subproject
& _agpjflibrtos_top.apj Subproject
M _gpjfibcrypto_top.apj Subproject
@ _api/debugging.apj Project
[ options_global.opt Text
B options_cmOplus.opt Text
O options_cm4.opt Text
< >
Archiving librtos_cm4.a because timers.o has changed ~

Archiving libmw_cm4.a because cy_mw_flash.o has changed
Linking cm4.elf because it does not exist

[Build Successful v

|C:\_WGrk‘I,TZG_Sample_Driver_Library_}'.3.0‘l,tviibe 1m'tools\ghs'_gpj\sram.apj ARM
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SDL GHS toolchain — Debug (1/2)

» Start the debugger
A ghs\tviibe1m_rev_d_template.gpj - MULTI Project Manager

File Edit View Build Connect Debug Tools Windows Help
I LRI €] T

IChck the BUG icon I—
| ~ -

Name Type Options
B @ ghs\tvibe im_rev_d_template.gpj Top Project
B @ tvibe im_common.gpj Project :optionsFile =options_global.opt -Dtviibe im -Dcyt2b7 -
B @ _ogpj/fash.gpf Subproject
B @ _gpj/sram.gpj Subproject
@ £ cmoplus.gpj Subproject

@ () cm4.gpj Subproject
, Multi-Core Configuration

ulti-Core Configuration

g g jz; A:zdv'\—_t::::.? Subproject ISelect emOplus_with_cm4.ghsmce I
@ @ _gpjfibrtos_top.gpj Subproject

& _gpjfibcrypto_top.gpj Subproject
@ @ _opj/debugging.gp) Project

[ options_global.opt Text

O options_cmOplus.opt Text

[0 options_cm4.opt Text
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SDL GHS toolchain — Debug (2/2)

» Detect the debugger

¥ ghs\sramiemOplusemDplus.elf - MULTI Debugger - [m] x
File Debug View Browse Target TimeMachine Tools Config Windows Help
L x = =
dteF(INIPHSI LB BEKRERACARID[E 0
Target Status B33 .hsiom = USER_LED PIN MUX, Click the D icon for detecﬁng ~
Bl Unconnected Exed a4 -intEdge = @, o
3 Traves 1T 35 LintMask = o, the debugger
ST cnplu. 11 ot L vtrip - o,
T omd.elf Not La 37 .slewRate = @,
38 .drivesel = 8,
39 .vregEn = @,
40 .ibuftode = @,
la1 .vtripsel = &,
la2 .vrefSel = 8,
a3 .vohsel = @,
s b
45
a5 int main(void)
47 1 {
43 2 mps __enable_irq();
49 3
504 e SystemInit();
515
52 B /* Enable CM4. CY CORTEX M4 APPL ADDR is calculated in linker script, check it in case of problems. */
537 . Cy_SysEnableApplCore(CY_CORTEX_M4_APPL_ADDR);
54 8
55 9 /* Place your initialization/startup code here (e.g. MyTnst_Start()) */
56 18 « Cy_GPIO_Pin_Init(USER_LED_PORT, USER_LED_PIN, &user_led pert_pin_cfg);
57 11
58 12 = for(s;)
59 13
68 14 // wWait @.85 [s]
61 15 = Cy_SysTick_DelayInUs(50808);
62 16 = Cy_GPIO_Inv(USER_LED_PORT, USER_LED_PIN);
63 17 }
< > 64 18 } w
Sorce | Fle: | ..\.\reimain_omplus.c | Func: [main MIEED
MULTI> ~
v
cmd [ Py J Tfc )| NO PROCESS
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SDL GHS toolchain - Load

» Load the program (either to flash or SRAM memory)

F¥ ghetfizsh\cmdplus\cmiplus.eff - MULT Debugger - o x € ghsvsram\cmdplus\cmOplus.ff - MULT] Debugger - o X
i Dby Vew frowee Taget Timebachios ook Confy Vindows Help File Debug View Browse Target TimeMachine Tools Config Windows Help

dikfIviplevispsiEEpaecauE o EVE 5EEQRee T e 2i®VE

£232 .driveMode = C¥_GPIO DM_STRONG_IN OFF, ~ 2033 .hsiom = USER_LED_PIN_MUX, " N ~
= - ; (Click on F icon, to select FLASH e ected Bt 5 i ey Click the R icon, to select SRAM
' | download B Traveo II 35 JintMask = @, download
1 liot Lo -- ad -verdp =
cnd.elf  Not Le 36 cné.elf 37 +slewRate
37 38 .drivesel
38 39 .vregen
39 40 .ibufMode = @,
48 la1 vtripSel
a1 a2 vrefsel
a2 43 .vohsel
43 a4 b
44 b 45
5 45 int main(void)
26 int main(uoid) 47 1 {
a71 1 43 2 mpo __enable irq();
452w _enable 3rg(); g 3
43 S04 e SystenInit();
04 . Systenlnit(); 515
515 52 6 7% Enable CM4. CY_CORTEX_M4_APPL_ADDR is calculated in linker script, check it in case of problems. */
526 J* Enable M8, CY_CORTEX_MA_APPL_ADOR is calculated in linker script, check it in case of problems. */ 37 . Cy_SysEnableapplCore (CY_CORTEX_M4_APPL_ADDR) ;
537 . Cy_SysEnableapplCore(CY_CORTEX M8 APPL ADOR); 54 8
54 8 55 9 /* Place your initialization/startup code here (e.g. MyInst_Start()) */
55 9 our initialization/startup code here (e.g = 5618 o Cy_GPIO_Pin_Init(USER_LED_PORT, USER_LED_PIN, &user_led_port_pin_cfg);
5618 . Cy_GPT0_Fin_Init(USER_LED_PORT, USER LZD_PIN, Ruser_led jort pin cig); 57 11
571 5812 o for(53)
5812 for(s3) 59 13
59 13 { 60 14 7/ wait 8.5 [s]
60 14 71 Wait 0.85 [s] 6115 + Cy_SysTick DelayInUs(s50020);
6115+ Cy_SysTick_DelayIns (s2000); 6216 o €y GPI0_Inv(USER_LED_PORT, USER_LED PIN);
6216 = Cy_GPIO_Inv(USER_LED_PORT, USER_LED Pl 63 17 T

< > Bu } v < > |ea 18 }

Sore | Fier [ lrcimain aniphs.c ] i [main v Sorce | Fler -\ \chmain_cmOphus.c ] Func: [main Ve w
Current working directory: €/ Work/T26 Sample Driver Library 7.3.8/tviibeln/tools/gh ~ Current working directory:  C:/_liork/T26_Sample Driver Library 7.3.8/tviibelm/tools/ghs ~
TVIT debug script found at: C:/_Work/T26_Sample Driver_Library 7.3, Wth.Lbelllltbols.ﬂghsﬁdehuggmgitvn debug.py (using relative path from current working dire TVII debug script found at: C:/_Work/T2G_Sample Driver_Library_7.3.@/tviibelm/tools/ghs/debugging/tvii_debug.py (using relative path from current working dire
True True
MULTI> MULTT> |

v v

] > < s

Cod [ Py ] T ] Mo PROCESS cmd [ Py J TR ] NO PROCESS
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SDL GHS toolchain - Run

» Run/execute the program (either from flash or SRAM)

Infineon

R gheflashhcr0plust emOplus,lf:0c2 - MULT Debugger - o x
File Debug View Browse Target TimeMachine Tools Config Windows Help
dALes(I+IPNes s/ nKE0QR0Q/%[ E1L[FVERNG
Target Sighis 3732 .driveliode = CY_GPIO_D_STRONG_IN_OFF, ~
B 6tis Probe (UsB) 73 .hsiom = USER_LED_PIN_MUX, ﬁ
34 ash execution
; e
36
37
38
9
Click on RUN icon, to start ?
executing the program 2
.vohSel = @,
e b
s
46 int main(void)
47 1 {
43 2 mplflp  _ enable_irg();
49 3
564 . SystenInit();
515
526 /* Enable CM4. CY_CORTEX_14_APPL_ADDR is calculated in linker script, check it in case of problems. */
537 . Cy_SysEnableApplCore(CY_CORTEX_M4_APPL_ADDR);
548
55 9 /* Place your initialization/startup code here (e.g. MyInst Start()) */
5618 = Cy_GPI0_Pin_Init(USER_LED_PORT, USER_LED PIN, Buser_led port_pin_cfg);
5711
5812 = for(s;)
59 13 {
60 14 // Vait .85 [s]
6115 Cy_SysTick_DelayInUs(56820);
62 16 Cy_GPI0_Inv(USER_LED_PORT, USER_LED_PIN);
< > 8317 } v
‘saurce V‘ Fie: | \.\srclmain_cmdplus.c v‘ Func: ‘mam v @ ®
Block 17 (@x18088008-8x1006FFFf) verification...done A
Flash programming complete
Target reset...done
Reset target via CM+ SCB_ATRCR_SYSRESETREQ and halt CM@+
Setting up trace (also check GHS trace options!). This may take a while.
Stopped by hardware breakpoint on execute (main)
HULTT>
< >[7]
md [ Trg* J_1j0 J_Py ] Tfc™ JIn seci STOPPED
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Downloading application to RAM
Reset target via (M@84 SCB_AIRCR_SYSRESETREQ and halt CMa+

Patching PC and MSP because of RAM build ((M@+ vector table base: @x3@e@aee)
setting up trace (also check Gis trace options!). This may take a while...
Stopped by breakpoint

MULTT>

<

Tfc* ] [In section: . text

end JTrg* ] 10 J_Py

H ghs\sram!\ cmOplushcm0plus.elf.0x2 - MULTI Debugger - o X
File Debug View Browse Terget TimeMachine Tools Config Windows Help
dierIoiPHes (s ERE 2000.%E 54 RVERNG
Target atus 2333 hsiom = USER_LED_PIN_MUX, ﬁ
[ GHS Probe (USB Fp4e -intEdge = 0, .
S5 robe (U58) o Cintheck — o, SRAM execution
Eal 36 wtrip = o,
s 37 .slenRate
38 drivesel
.vregEn = 8,
" — o .ibuftlode = @,
Click on RUN icon, to start | .vtripsel = @,
lexecuting the program 2 vrefsel = 0,
.vohSel = @,
g I3
a5
a6 int main(void)
47 1 {
43 2 wy(@mp  _enable_irq(};
29 3
504 . systemInit();
515
526 /* Enable CM4. CY_CORTEX M4_APPL ADDR is calculated in linker script, check it in case of problems. ¥/
37 o« Cy_SysEnableApplCore(CY_CORTEX_MA4_APPL_ADDR);
548
55 9 /* Place your initialization/startup code here (e.g. MyInst_Start()) */
5618 Cy_GPI0_Pin_Init(USER_LED_PORT, USER_LED PIN, Ruser_led_port_pin_cfg);
57 11
5812 » for(s;)
59 13 {
60 14 // Wait .05 [s]
6115 Cy_SysTick_DelayInUs(50060);
62 16 Cy_GPIO_Inv(USER_LED_PORT, USER_LED PIN);
63 17
< > 6418 }
Sarce | le: [\ brciman_antplis.c | Fnc: [main MY
Reset target via CM@+ SCB_AIRCR_SYSRESETREQ and halt CHe+

STOPPED
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SDL IAR toolchain

» IAR Embedded Workbench for Arm®
— Refer to SDL Readme file for the installer

— Open the IDE
— (Typical path: C:\Program Files (x86)\IAR Systems\Embedded Workbench 8.4\common\bin\larldePm.exe)

— Ensure the licenses are properly set for the build process

@ 4R Embedded Workbench IDE
File Edit View Project Tools Window Help

Waorkspace

7 Product Info {overview)

Files
Product Version

IAR Embedded Workbench for ARM 8.42.1.23378
IAR Embedded Workbench shared components 8.4.1.6293

Copyright 2002-2019 IAR Systems AB.
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SDL IAR Toolchain — Flash workspace example

infineon

» Open workspace from the IDE

File Edit View Projet I-jet Tools Window Help

be1m_flash_ci

DR@ = XK D C < Q>%2< 0> BOG-=0
Workspace ¥ & X | main_cmOplus.c X
revd @3 Jdevice revision | .
. 43 .vohSel = 0,
Files L Gl
v
-- 5 " Sample Blinky Main
46 int main(void)
nterruts, mw, and
tem sources 7Bl
| = 48 __enable_irq();
| 49
| 50 SystemInit ();
| @ 1
| -system 52 /* Enable CM4. CY CORTEX M4 APPL ADDR is calculated in linker script, cl
| L@ @ main_cm0plus ¢ 53 Cy_SysEnableApplCore (CY_CORTEX_M4_APPL ADDR),
L o Output 2 _ o
F @cmﬂplusmap 55 /* Place your initializati tartup code here (e.g. S *
= 56 Cy_GPIO_Pin_Init (USER_LED_PORT, USER_LED_PIN, &user_led ort_pin _cfqg);
[ cmOplus.out i Y_GRIO_PAn_ ( = S _port_p 9
58 for(;;)
59 [ (
60 Wait 0.05 [s]
61 Cy_SysTick_DelayInUs (50000);
62 Cy_GPIO_Inv(USER_LED_PORT, USER_LED_PIN);
63 - )
64 - )
€5
|cm0plus <l
Build
Messages
_tcpwm_sr.c
cy_trigmux.c
main_cm0plus.c
startup.c
system_tviilbelm_cmOplus.c
Linking
cmOplus.out
Converting

Total number of errars: 0

Total number of warnings: 0
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SDL IAR toolchain - Build

° tviibe1m_flash_cmOplus_template - IAR Embedded Workbench IDE - Arm 8.42.1

) Bulld Or rebulld File Edit View Project Ijet Toals Window Help
ERa Ml =N - =N RN e Q> K2 B >R Be=0- 050

Workspace v 0 X | main_cmiplus.c x
rev_d =
a3 L .vohsel = 0,
44 1i
45
Options.. make/build, a6 int main(void)
hanged files build ]47 {
Make ¢ 48 T __enable irq();
Compile -
. Rebuild, builds all SystemInit ();
Rebuild All ¢ es
Clean il 52 /* Enable CM4. CY CORTEX M4 APPL ADDR is calculated in linker script, ch
, 53 Cy_SysEnableApplCore (CY_CORTEX_M4_APPL_ADDR) ;
C-STAT Static Analysis :
I—EI utput b o N -
B emplt —— 55 /* Place your initialization/startup code here (e.g. MyInst_Start()) */
— op Bui N . .
56 Cy GPIO Pin_Init (USER_LED PORT, USER_LED PIN, é&user led port pin cfg):
[ crlpl A ) 57
58 for(;;)
Remove 59 {
N 60 // Wait 0.05 [s]
ename. 61 Cy SysTick_DelayInUs(50000);
e ) S B 62 Cy_GPIO_Inv(USER_LED_PORT, USER_LED_PIN);
63 | }
Open Containing Folder... G Sy
65
File Properties.. — s
I cmlplus <
=T Set as Active
Messages
cy_tcpwm_sr.c
cy_trigmux.c
main_cm0plus.c
startup.c
systermn_tvilbelm_cmOplus.c
Linking
cmilplus.out
Converting No errors or warnings,
successfully built
Total numberof errars: 0
Total number of warnings: 0
<

Build Debug log Find in Files
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SDL IAR toolchain — Download, Run

infineon

> Download
— Ensure power to the device
is enabled

> Run
— Observe the LED blink

° tviibe1m_flash_cmOplus_template - IAR Embedded Workbench IDE - Arm 8.42.1

File Edit View Project Ijet Tools Window Help

il @ = XKD OC

1< Qo sl NE B8 =(0]

maln_cmOplusc. X © Download and Debug (Ctri+D)
rev_d Xl Download the application and starf
= 43 .vohSel = 0, the debugger
.
Files o 2 L)
B Jcmoplus - rev_d [v [ | 45
| W hdr 46 int main(void)
47 (
48 __enable_irq();
49
‘ 50 SystemInit();
| 51
‘ I_system 52 /* Enable CM4. CY CORTEX M4 APPL ADDR is calculated in linker script, check
: 53 Cy_SysEnableApplCore (CY_CORTEX_M4_APPL_ADDR) ;
[ main_cmOplus.c . ! Sl g e
L7 ol Output ok
cmtlplus map 55 /* Place your initialization/startup code here (e.g. MyInst Start()) */
= % 56 Cy_GPIO_Pin_Init(USER_LED_PORT, USER_LED PIN, &user_ led port pin cfg);
'_GPIO_Pin_: _LED_| \_LED_| - _pin ¢
@ O emOplus.out o
@ wiibem flash_ cm0plus template - 1AR Embedded Workbench IDE - Arm 8421
File Edt View Project Debug Disassembly ljet Tools Window Help
N RELE LA ELD.C 200 $02¢ B> RR B8=06.c.0%03r il o Dma:al
|-
Workspace v R main_cm0plus.c X » Go(F)
rev_d E Run the program in the debugy F“
N 30E( A
Files 8 . 31 _outval = 0x00,
o 32 .driveMode = CY_GPIO_DM_STRONG_IN_OFF,
33 .hsiom = USER_LED_PIN MUX,
34 .intEdge = 0,
35 .intMask = 0,
| 36 .verip = 0,
| 37 .slewRate = 0,
| 38
‘ 39
| -2 B main_cmOplus.c J !
LE‘ l'Outpul 41 .vtripSel = 0,
[ Bontpkesncp by ety
@ [0 embplus.out . '
by
15
9 26 ot main(void)
aTH
48 T __enable irq();
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SDL IAR toolchain — Debug

© wiibe1m_flash_cmOplus_template - IAR Embedded Workbench IDE - Arm 842.1
File Edit View Project Debug Disassembly ljet Tools Window Help

MO0 EE = XEQO DC 1< Qo S l.i@co:@-;r»;q.og.‘

o

) Debug N v B X | main cmdplusc x
M Step Over (F10)
rev_d - = Step over the current step
. =1l S . |
— F10 — step over a function o [ 5T - oo,
= @cm0plus - rev_d v 32 .driveMode = CY_GPIO_DM _STRONG IN_OFF,
33 .hsiom = USER_LED_FIN MUX,
31 i .
35 .
| 36
| 37 .slewRate = 0,
| 38 .drivesel .
| 39 .vregEn = 0,
| L@ B main_cmiplus.c e +ibubods = 0,
U i Output a1 .vtripsel = 0,
B 8| e
L@ O cmiplus.out = ..
45
% 46 int main(woid)
47 {
48 __enable_irq();
49
50 SystemInit();

— F11 - step into a function or
a statement

© tviibe1m_flash_cm0plus_template - IAR Embedded Workbench IDE - Arm 8.42.1

File Edit View Projet Debug Disassembly Ljet

Tools Window Help

hoR@ = xB0 DC | Q2 5= oN0 A8 = i
Workspace ¥ 8 X | main cm0plusc X 3 Stepnto (F11)
rev.d - Step into the current step p
300 ¢ _
Files 2. |ie 31 .outval = 0x00,
= @cmiplus -rev_d v 32 -driveMode = CY_GPIO_DM STRONG_IN OFF,
o} 33 .hsiom = USER_LED_PIN MUX,
== 34 .intEdge =
| F= 35 -intMask = 0,
| k= 36 .vtrip = 0,
| b= 37 slewRate = 0,
| e 38 drivesel = 0,
| 2 s system 39 vregén = 0,
| L= B main_cm0plus.c 20 dbuiode =:0,
L2 i Output 41 .vtripsel = 0,
— B cm0plus map :§ ':;:i?: b
3 D emOplus.out aly ’
45
% 46 int main(void)
LY A
8 __enable_irq();
49
50 SystemInit();
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Tnfineon
SDL IAR toolchain — Pause, Reset L/

° tviibe1m_flash_cmOplus_template - IAR Embedded Workbench IDE - Arm 842.1
File Edit View Projec Debug Disassembly ljet Tools Window Help

NDOES = XKD} DC L QD 8 o2 <
y Pause

.
Workspace ¥ 2 X | main_cm0plusc x

rev.d

— Random pause halts at o -

£ @ cmOplus - rev_d v

any random instruction S

{2 Wl drivers

— Use breakpoints to methodically e

|-= W startup

halt at a needed statement lzm

° tviibe1m_flash_cmOplus_template - IAR Embedded Workbench IDE - Arm 842.1

) Reset File Edit View Project Debug Disassembly ljet Tools Window Help
—_ Brlngs the Control to the NoRS = XK3 2C Tl > + =

. ) =< 0> NNRAe =600 3r '@imm 20
beginning of main - —— '

Files & .

main_cmOplus.c
L1 ol Output
— B cmOplus.map
& [ cmOplus.out

int main(void)
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SDL IAR toolchain — Stop

° tviibe1m_flash_cmOplus_template - IAR Embedded Workbench IDE - Arm 842.1

) Stop the debugger File Edt View Project Debug Disassembly ljet Tools Window Help

ANARELE LB .C 16Q2 50 B8N0 Re=0c@ioar i 00 Nima:al

e SR | oo ombphc x © Stop Debugging (Ctri-Shift+D)
rev_d = Stop the current debug session
308 ¢ |
Files ik 3 .outval = 0x00,
£ @ cmiplus - rev_d b4 32 .driveMode = CY_GPIO_DM_STRONG_IN OFF,
{2 i hdr 33 .hsiom = USER_LED_PIN MUX,
o s 34 .intEdge = 0,
| H@ s drivers 35 .intMask = 0,
| @ dinterrupts 36 .vtrip = 0,
\ o w 37 .slewRate = 0,
| & i startup 38 .drivesel = 0,
| @ disystem 33 .vregn = 0,
| = B main_cm0plus.c 40 -ibutiode = 0,
L i Output 1 .vtripsel = 0,
{— B cmlplus.map :; :K:ézel: .
L@ O cm0plus.out .
45
9 46  int main(void)
410 ¢
18 _enable_irq();
49
50 SystemInit();

» Make sure you do this before the power to the CPU board is removed
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SDL examples usage

» Copy any example > Rebuild the )
“main_**core**.c’! into the project in the IDE j
“\device\src” location o

4; Note 1: **core** may indicate cmOplus or
cm4orcm?7_Oorcm7_1

» Download and
debug

» Readme inside the
example helps,
understand the
description, do necessary
hardware connections if
required
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SDL API documentation

» APl documentation (T2G_Sample_Driver_Library revidocs\SDL_**device**.chm)

B

Hide | Locate Stop Reflesh Home Font  Pint  Opsons

Contents | index | Search | Favortes |

o @y @ TRAVEO(TM) T2G Sample Driver Library (TVII-B-E-1M) 3.0

= @ Data Siuciures

= @ Fies MainPage  Modules  Data Structures ~  Files =

Sample Driver Library (SDL)

SDL is the MCU specific framework for the user appiication with  collection of driver, system services and complex drivers. It infegrates device header files, startup code, peripheral drivers, middieware, 2nd a set of code examples. The SDL
reguces the need to understand register usage and bit structures, thus easing software development for the extensive set of peripherals in the device family

The Sample Driver Library provides a simple interface to access various peripherals and is used for only for board bring up and cannot be used for production purposes as it does not qualify 1o any aulomotive standards.
The SDL contains the below software components

+ The ARM Cortex Microcontroller Software Interface Standard (CMSIS) core access header files directly from the CMSIS release

+ Device header flles, stariup code and device configuration header file. The device configuration species the peripheral IPs presented in the device, and the peripheral IP configurations, f there are any.
+ Peripheral arivers for each supported peripheral, Cypress owned

- Integrated middieware, Cypress owned

- Exampie applications demonstrating higher leve! functionality, possibly integrating content from the Platftorm Drivers, Peripheral Drivers, and Middleware.

- FreeRTOS integration

SDL Overview

Cypress provides the SDL to simplify software development for the TVII family of devices. It includes all required device-specific fies, as well as higher-ievel middieware and RTOS support. The SDL provides the code required to configure,
and enable peripheral drivers. It reduces the need to understand registers, and their respeciive bit-fields, thus easing

ATVII MCU device has an Am® Cortzx® M4 (CM4)Cotex® M7 (CM7) and a Cortex® M0+ (CMO+) processor in a single die, with multiple peripherals. In most cases, ither core can use any peripheral. In some cases, there are muttiple
instances of a peripheral. For example, we can set up mulliple serial communication blocks.

The SDL is designed to be both comprenensive and flexibie to handle TVII MCU devices. The SDL provides the souroe coge o customize any peripheral to implement the behavior you need and ensure that it can work with whatever data is
required

The SDL delivers some for. asa binary library rather than as source code. In this case, header files provide the public API and the documentation describes how to use the driver. The library
also includes middieware and RTOS code that is fully integrated with the SDL. If you have your own middleware or prefered RTOS, use the resources provided as examples on how 1o infegrate such code with the SDL.

The installer puts the SDL documentation here: <TVIl_Sample_Driver_Library_x y z>\docs The SDL API Reference is HTML-based and generated directly from Source code

Note: Instaliztions can be co-exist with olger revisions.

Details on the drivers, migdlewares, etc. supported, the SDL folder structure are documented in the Release Notes under the same “docs” folder.

» Modules supported are listed on the left pane
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External links for the tools L/

» AR » Greenhills
- Overview EWARM — Training
— https://www.youtube.com/watch?v=sMLS4S3-htl — https://www.ghs.com/training.html
- EWARM Download — GHS Multi/Patch
— http://ffiles.iar.com/ftp/pub/box/EWARM-CD-8421- — https://www.ghs.com/products/MULTI IDE.html
23878.exe — https://support.ghs.com/downloads/
- Debuggers — Debuggers
— https://www.iar.com/iar-embedded- — https://www.ghs.com/products/probe.html
workbench/add-ons-and-integrations/in-circuit-
debugging-probes/ — Licensing

— https://support.ghs.com/licensing/

— Licensing
— https://www.iar.com/iar-embedded-
workbench/#!?architecture=Armé&currentTab=editi
ons-and-licensing

002-31149 Rev. *A 11-16-2021 Restricted Copyright © Infineon Technologies AG 2021. All rights reserved.


https://www.youtube.com/watch?v=sMLS4S3-htI
http://files.iar.com/ftp/pub/box/EWARM-CD-8421-23878.exe
https://www.iar.com/iar-embedded-workbench/add-ons-and-integrations/in-circuit-debugging-probes/
https://www.iar.com/iar-embedded-workbench/#!?architecture=Arm&currentTab=editions-and-licensing
https://www.ghs.com/training.html
https://support.ghs.com/downloads/
https://support.ghs.com/downloads/
https://www.ghs.com/products/probe.html
https://support.ghs.com/licensing/

infineon
Technical support &-/

» If you have any questions, our technical support team is happy to assist you
— Create a support request on the Infineon Technical Support page

» You can also use the following support resources if you need quick assistance
— Local Sales Office Locations
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https://www.cypress.com/support
https://www.cypress.com/about-us/sales-offices

(infineon

Part of your life. Part of tomorrow.
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