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ModusToolbox™ tools package version 3.2.0

A newer version of this document may be available on the web here.

About this document

Scope and purpose

This document provides information and instructions for using Visual Studio Code (VS Code) with
ModusToolbox™ software.

ModusToolbox™ software is a set of tools and libraries that support device configuration and application
development. These tools enable you to integrate our devices into your existing development methodology.

Document conventions

Convention Explanation

Bold Emphasizes heading levels, column headings, menus, and sub-menus

Italics Denotes file names and paths.

Courier New Denotes APIs, functions, interrupt handlers, events, data types, error handlers, file/folder names,
directories, command line inputs, code snippets

File > New Indicates that a cascading sub-menu opens when you select a menu item

Reference documents
Refer to the following documents for more information as needed:

e ModusToolbox™ tools package installation guide -Provides information and instructions about installing
the tools package on Windows, Linux, and macOS.

e ModusToolbox™ tools package user guide —Provides information about all the tools included with
ModusToolbox™ tools package.

e Debuggingin Visual Studio Code

e GitHub - Marus/cortex-debug: Visual Studio Code extension for enhancing debug capabilities for Cortex-M
Microcontrollers
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1 Download/install software

1.1 ModusToolbox™ tools package

Refer to the instructions in the ModusToolbox™ tools package installation guide for how to download and
install the ModusToolbox™ tools package.

1.2 VS Code

The ModusToolbox™ tools package includes various tools to create and manage applications, but it does not
include VS Code. If you do not already have VS Code installed on your computer, you can download it from the
website:

https://code.visualstudio.com/

After opening an application in VS Code, it will recommend several extensions. The C/C++ tools and Cortex-
Debug extensions are required for build and debug. Other extensions such as Arm Assembly ,ModusToolbox™
Assistant, and clangd improve the development and debug experience.

e C/C++tools
4 C/C++ D 416M % 35

C/C++ IntelliSense, debugging, and code browsing.
# Microsoft Install |

Cortex-Debug

@ Cortex-Debug @ 418K k5
conrex  ARM Cortex-M GDB Debugger support for VSCode
k marus25 Install

Arm Assembly

Arm Assembly @ 433K ¥ 5
Arm assembly syntax support for Visual Studio Code
dan-c-underwood Install

e ModusToolbox™ Assistant

ModusToolbox Assistant

m An Assistant for ModusToolbox
C & T Software

141

Install

e clangd
clangd <P o50K % 45

c C/C++ completion, navigation, and insights
& LLvm Install

1.3 J-Link

For J-Link debugging, download and install J-Link software:

https://www.segger.com/downloads/J-Link
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2 Getting Started

This section covers the ways to get started using VS Code with ModusToolbox™ software

e Create new application

e Exporting existing application

e OpenworkspaceinVS Code

2.1 Create new application

Creating an application includes several steps, as follows:

2.1.1 Step 1: Open Project Creator tool

The ModusToolbox™ Project Creator tool is used to create applications based on code examples and template
applications. The tool is provided in GUI form and as a command line interface. For more details, refer to the
Project Creator user guide. By default, the tool is installed in the following directory:

<user_home=>/ModusToolbox/tools_<version>/project-creator

Open the Project Creator tool as applicable for your operating system. You can launch it from the
ModusToolbox™ Dashboard or the VS Code ModusToolbox™ Assistant extension.

Settings  Help

Source Template

Enter filter text... /7 || |Create from MPN... |Browse for BSP.. [5 [H

Kit Name MCU/SOC/SIP Connectivity
AIROC™ Bluetooth® BSPs
AIROC™ Connectivity B5Ps
PMG BSPs
PSoC™ 4 BSPs
PSoC™ 6 BSPs
TRAVEO™ BSPs
Wireless Charging BSPs
XMC™ BSPs

Finished download of file "'https://gitlab.intra.infinecn.com/repo-staging/mth-mw-manifest/raw/vZ X mtb-mw-manifestxml ~
Finished download of file 'https://gitlab.intra.infinecn.com/repo-staging/mtb-mw-manifest/raw/~v2.X/mth-mw-manifest-fuxml’

Finished download of file 'https://gitlab.intra.infinecn.com/repo-staging/mtb-mw-manifest/raw/v2.X/mth-mw-dependencies-manifestxml’

Finished download of file 'https://gitlab.intra.infinecn.com/repo-staging/mth-bt-mw-manifest/raw/v2.X/mth-bt-mw-manifestxml’

Finished download of file "hitps://gitlab.intra.infineen.com/repo-staging/mth-bt-mw-manifest/raw/v2.x/mtb-bt-mw-manifest-fu xml'

Finished download of file 'https://gitlab.intra.infinecn.com/repo-staging/mth-bt-mw-manifest/raw/v2.X/mtb-bt-mw-dependencies-manifestxml’

Finished download of file "hitps://gitlab.intra.infinecn.com/repo-staging/mth-wifi-mw-manifest/raw/v2. X/mtb-wifi-mw-manifestxml'

Finished download of file "hitps://gitlab.intra.infineen.com/repo-staging/mth-wifi-mw-manifest/raw/v2. X/ mtb-wifi-mw-manifest-fv2 xml'

Finished download of file 'https://gitlab.intra.infinecn.com/repo-staging/mtb-wifi-mw-manifest/raw/v2.X/mtb-wifi-mw-dependencies-manifestxml’

Finished loading the manifest data (3164 ms)

Loading the device db hd

Mext = Close
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2.1.2 Step 2: Choose Board Support Package (BSP)

When the Project Creator tool opens, expand one of the BSP categories under Kit Name and select an
appropriate kit; see the description for it on the right. For this example, select the CYS8CKIT-06252-43012 kit.
The following image is an example; the list of boards available in this version will reflect the platforms available
for development.

Settings  Help
Source Ternplate
Enter filter text Browse... = CYBCKIT-06252-43012
Kit Name MCU/SOC/SIP Conne * | | The CYSCKIT-06252-43012 PSoC™ 652 Wi-Fi BT Pioneer Kit is a low-cost hardware platform that
AIROC™ Bluetooth ® BSPs enables design and debug of PSoC™ & MCUs, It comes with a Murata 1LV Module (CYW43012
- . Wi-Fi + Bluetooth Combo Chip), industry-leading CAPSENSE™ for touch buttons and slider,
,SIISE‘CBSPCOHnectmty BSPs on-board debugger/pregrammer with KitPreg3, microSD card interface, 512-Mb Quad-5PI
s MNOR flash, PDM-PCM microphone interface,
PSoC™ 4 BSPs
v P5oC™ 6 BSPs Kit Features:
CYBCEVAL-06252 CYBCE24ABZI-52D44 <none:
CVBCEVAL-DE252-LAI-4373M2  CYECH24ABZI-52D44 Sterling : Support of up to 2MB Flash and 1MB SRAM ]
CYBCEVAL-05252-MUR-43420M2 CYBCE24ARZI-S2044 LBEESK Dedicated SDHC to interface with WICED wireless devices. o
o BZ1-BLDS3 <none: * Delivers dual-cores, with a 150-MHz Arm Cortex-M4 as the primary application
CYBCKIT-062-BLE CYBCE347 . processor and a 100-MHz Arm Cortex-MO+ as the secondary processor for low-power
CYBCKIT-06252-43012 CVYBC624ABZI1-52D44 LBEE39 operations.
CYBCKIT-06254 CY2CE244LQ1-54D52 <none: * Supports Full-Speed USB, capacitive-sensing with CAPSEMSE, a PDM-PCM digital
CYBCKIT-062-WIFI-BT CYBCE247BZ1-D54 LBEESK. microphone interface, a Quad-5P| interface, 13 serial communication blocks, 7
CYBCKIT-064B052-4343W CYBOB44ABZI-52044 CYW43 programmable analog blocks, and 56 programmable digital blocks.
CYBCKIT-0645052-4343W CYS0644AB71-52044 CYw43 Kit Contents:
CYBCPROTO-062-4343W CYBCE24ABZI-52D44 LBEESK. )
CYBCPROTO-06253-4343W CYBC6245L01-53D72 LBEE3K * PSoC™ 652 Wi-Fi BT Pioneer Board
CY8CPROTO-063-BLE CYBLE-416043-02 (CY8C6347BZ1-BLD33) CYBLE- * USE Type-A to Micro-B cable
CYBCPROTO-064B0S1-BLE CYBOB447B71-BLDS3 <none: ® Quick Start Guide
CYSCPROTO-064B053 CYBO6445L01-53042 <none: : Four jumper wires (4 inches each)
CYBCPROTO-06451-58 CYB054476Z1-D54 <none: Two jumper wires (3 inches each]
CYBLE-416045-EVAL CYBLE-416045-02 (CY8CH347BZI-BLD53) CVYBLE-
CYSBSYSKIT-01 CYBCE24AFNI-52D43 CYwa3
CYSBSYSKIT-DEV-01 CYBCE24AFNI-52D43 CYw43
CYWIPG251-43012EVB-01 WM-BAC-CYW-30 (CYBCE24TFDI-D32)  WM-BY
CYWIPE251-43438EVE-01 AW-CU427 (CYSCe247BZ1-D54) AW-CU
KIT-BGTEOTR13C-EMBEDD CYBCE247FDI-D02 <none:
PSOCE-GEMERIC CYBC6347BZI-BLD33 <none: ¥
< >
Summary: ~
BSP: CYBCKIT-06252-43012
Press "Mext" to select application. v
Mext = Close
User guide 5 002-37543 Rev. *B
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2.1.3 Step 3: Select application

Click Next > to open the Select Application page.

Settings  Help

Application(s) Root Path: | Ci/Users/Test/ Browse..,
Target IDE: <Mone= ~

Enter filter text... & || Browse.. | ¥ HI Hz 5

Template Application MNew Application Name  Mew B5P Name
Bluetooth®
Connectivity
Getting Started
Graphics
Machine Learning
Manufacturing
Peripherals
Sensing
Voice
Wi-Fi

Select one or more template applications to proceed with the new project creation process,

< Back Create Close

e

This page displays example applications, which demonstrate different features available on the selected BSP.
In this case, the CY8CKIT-06252-43012 provides the PSoC™ 62 MCU and the AIROC™ CYW43012 Wi-Fi &
Bluetooth® combo chip. You can create examples for PSoC™ 6 MCU resources such as CAPSENSE™ and QSPI, as
well as numerous examples for other capabilities.

Click Browse... next to Application(s) Root Path to create or specify a folder where the application will be
created.

Pull down the Target IDE menu and select Microsoft Visual Studio Code.

Application(s) Root Path: |C:_a‘U5er5_a"I'e5ta' Browse...
Target IDE: <MNonex w
<Monex
Enter filter text... Eclipse IDE for ModusToolbox™
_— 1AR Embedded Workbench
Template Applicat
EMPIEE APRICERON | ARM MDK (uVision)
Blistanth ® I
User guide 6 002-37543 Rev. *B
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Under the Template Application column, expand Getting Started and select Hello World from the list. This
example exercises the PSoC™ 6 MCU to blink an LED.

Template Application Mew Application Mame
Bluetooth ®
¥ Getting Started
[] Dual-CPU Empty P5oC6 App
L] Empty App
Hello World |Hello_World
[ switching Power Modes
Graphics
Machine Learning

Manufacturing
Peripherals
Sensing

Wi-Fi

Note: The actual application names available might vary.

Type a name for your application or leave the default name. Do not use spaces in the application name. Also,
do not use common illegal characters, such as:

* oY/ N =,

2.1.4 Step 4: Create application

Click Create to start creating the application. The tool displays various messages.

[ Select Application - Project Creator 2.10 - [m} x
Settings  Help
Application(s) Root Path: | C:/Users/Test/mtw3.1/vscode Browse..,
Target IDE: Microsoft Visual Studio Code
Search... Browse... F 5 B2 B [ | Thiscede example demonstrates simple UART communication by printing a "Hello
World" message on a terminal and blinks an LED using a Timer resource.
Template Application New Application Name
Bluetooth® For more details, see the README on GitHub.
¥ Getting Started
Dual-CPU Empty PSoCE App
Empty App
Hello World Hello_World
Switching Power Modes
Graphics
Machine Learning
Manufacturing
Peripherals
Sensing
Wi-Fi
TIPS gt COT_CyprT TITC OO IOTCU_CUTE=TTTdKEy COTE=TTTaRE T oe -
Starting: git -C Ci/Users/Test/mtw3.1/vscode/mtb_shared/mth-hal-cat1 clone --origin cypress --no-checkout C:/Users/follettcj/.modustoolbox/cache/git/
https__github.com_cypresssemiconducterco_mth-hal-cat1/mth-hal-cat1 release-v2.2.0
Starting: git -C C:/Users/Test/mtw3.1/vscode/mtb_shared/mth-pdl-cat1 clone --origin cypress --no-checkout Ci/Users/follettej/.modustoolbex/cache/git/
https__github.com_cypresssemiconducterco_mth-pdl-cat1/mth-pdl-cat release-v3.2.0
Clening into "TARGET_CYSCKIT-06252-43012"... v
< Back Create Close
User guide 7 002-37543 Rev. *B
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When the process completes, a message states that the application was created. Click Close to exit the Project
Creator tool.

0 error(s), 0 warning(s) ~
Summary:
Successfully created and exported "Hello_World" application. v
< Back Create Close
. . . .
2.2 Export existing application

If you have a ModusToolbox™ application that was created for another IDE or the command line, you can export
that application to be used in VS Code. Open a terminal window in the application directory and run the
command make vscode.

2.3 Open workspace in VS Code

In VS Code, select File > Open Workspace from File, navigate to the location of the application that was just
created, select the workspace file, and click Open.

Organize « Mew folder =~ O @
e My Desktop ~ MName - Date modified Type Size
@ My Documents wscode 23 12:50 PM F?lEfCl(lEl'
bsps 23 12:49 PM File folder
@ My Sync build 123 12:50 PM File folder
B This PC. T:Ieps 312:49 PM F?Iefcltler
images 31249 PM File folder
< 3D Objects libs /23/200312:49 PM File folder
I Desktop Hello_World.code-workspace 1/23/2023 12:50 PM Code Workspace ...
|z Documents
* Downloads
J‘s Music
&= Pictures
B videos
s Windows (C)
P v £ >
File name: | Hello_World.code-workspace v| Code Workspace (*.code-work:
Cancel

Depending on your settings in VS Code, you may see a message about trusting the authors. If so, click Yes, |
trust the authors.

@ Do you trust the authors of the files in this workspace?

Code provides features that may automatically execute files in this workspace.

If you don't trust the authors of these files, we recommend to continue in restricted
mode as the files may be malicious. See our docs to learn more.

C:\Users\Test\mtw3.1\vscode\Hello_World\Hello World (Workspace)

Yes, | trust the authors No, | don't trust the authors
Trust workspace and enable all features Browse workspace in restricted mode

User guide 8 002-37543 Rev. *B
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VS Code opens with the Hello_World workspace in the EXPLORER view.

Infineon

’Q File Edit Selection View Go Run Terminal Help 2 Hello_World [Workspace)

@ EXPLORER

~ HELLO_WORLD (WORKSPACE)
~ Hello_world

wvscode

bsps

build

deps

images

libs

.cyignore

2
2
2
2
2
2

€ .gitignore
Hello World.code-workspace
LICENSE

C main.c

M Makefile
openocd.tcl

@ READMEmd

~ mtb_shared
catlcmOp Show All Commands
cmsis
core-lib
core-make Find in F
mtb-hal-cat1
mtb-pdl-catl start Debugging
recipe-make-catla

>
>
>
> e
5
5
5
5

» OUTLINE
» TIMELINE

retarget-io

DB5maos

User guide 9

002-37543 Rev. *B
2024-01-29



o~ _.
Visual Studio Code for ModusToolbox™ user guide |n f| neon

Add/modify application code

3 Add/modify application code

Code example applications work as they are, and there is no need to add or modify code in order to build or
program them. However, if you want to update and change the application to do something else, open the
appropriate file in the code editor.

Double-click the main.c file to open it.

%) File Edit Selection View Go Run Terminal Help 2 Hello_Werld (Workspace) DB2mo - O =
@ EXPLORER - € maine X & @ m -
~ HELLO_WORLD (WORKSPACE) [ B © &  Hello_world > € mainc > .
e WU BN LG BNy SAGUASELY U S04 WML UI UL URRAILLLIUH Wi Wow W Lri
~ Hello_World 33 * Software or any product or circuit described in the Software. Cypress does
> wscode 34 * not authorize its products for use in any products where a malfunction or
> bsps 35 * failure of the Cypress product may reasonably be expected to result in
3 build 36 * gignificant property damage, injury or death (“High Risk Product”). By
> deps 37 * including Cypress's product in a High Risk Product, the manufacturer
3 images 38 * of such system or application assumes all risk of such use and in doing
- 39 * so agrees to indemnify Cypress against all liability.
> libs A T2 2 s 2t S R R e R i e e P R R R e S R R P R b R R e S s S P R
.cyignore a1
€ .gitignore 42 #include "cyhal.h"
Hello_World.code-workspace 43 #include "cybsp.h”
LICEMSE 44 #include "cy_retarget_io.h"
Lemane [
Ny 46
M Makefile 7 e R R et E e L LT
openocd.tcl a8 * Macros
(i) README.md A9 s s R R SR R R R R R R R R R R R R R R R
~ mtb_shared ca f* LED blink timer clock value in Hz */
> catlcmop 51 #define LED_BLINK_TIMER_CLOCK_HZ (10080)
> cmsis =2 ) ) . . )
3 core-lib 53 /* LED blink timer period value */
54 #define LED_BLINK_TIMER_PERIOD (9999)
> core-make
55
» mib-hal-cat1 56
> mtb_pd'.cat'l 57 }(**R***R**Réﬂi!é‘*iﬂi‘*z-n-:Ji(*R’3*****R**RﬁJh-(Ji‘*J-n-:*Jiﬂ'!Ji()Oﬂ-!***R**R*é!é****!!**n**!***!**!é*
> recipe-make-catla 58 * Function Prototypes
N 59 B 000 B0 6 DB DR 00 00 D00 060 DR 360 26 D60 O4C N 8 00020 DB 000 D6 D0 D4 90 8 090 20 D00 D0 3 000 D60 O 3 B N0 26 DN B 000 B 00 D4 090 000 20 080 D0 800 D00 O 60 O N0 26 DN B K0 000 00 D9 090 26 08 D4 OB OO
> retarget-io
60 void timer_init(void);
61 static void isr_timer(void *callback_arg, cyhal_timer_event_t event);
62
> OUTLINE 63
> TIMELIMNE 84 }(8*R***R**R*éﬂé*Jiﬂi(*Fﬂ'!8BR******R**Ré*FJi(*KF!*Jiﬂ'!8*R***R**Réﬂiﬂé****!!**!**!***!**!é*

Ln1,Col1 Spacess4 UTF-8 LF C MIB & [

As you type into the file, a dot will appear in the file’s tab to indicate changes were made. The file icon will also
indicate that there are unsaved changes.

3Q File Edit Selection View Go Run Termimal Help “—

EXPLORER C main.c [

HELLO_WORLD (WORKSPACE) Hello_World > € main.c > .

User guide 10 002-37543 Rev. *B
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4 Using ModusToolbox™ tools

4.1 ModusToolbox™ Assistant extension

The easiest way to open various ModusToolbox™ tools with VS Code is by installing the ModusToolbox™
Assistant extension, which provides access to tools, configurators, and documentation.

¥ = “ O mtb-example-hal-hello-world (Workspace) Do do - O 4

MODUSTOOLBOX ASSISTAMT Preview README.md ModusToolbox X M -

~ PROJECT INFO
PROJECT TYPE MTE 3.X Single Cor...

e s | ModusToolbox Assistant 1.0.23

TARGET APP_CYSCKIT-06252-420...
DEVICE CYBCE24AB7I-52044

~ TOOLS . Getting Started Documentation Recent Applications

~ Global

Create Project

e There are three ways to get a ModusToolbox application into Visual

Show Welcome Page Studio Code.
e ~ Application .
&) Run 'make getlibs' * You can create a new project.
BSP Assistant 1.10 * You can import an existing project from a git repository.
Device Firmware Update Host T... * You can load a project located on your local disk. It will
3 B':f”'"—‘" Manager 2.10 automatically be prepared for vscode.

CAPSENSE™ Configurator 6.10 . . .
| omanEere Creating a new project, starts the project creator where you can
CAPSENSE™ Tuner 6.10

Device Configurator 4.10 create a new project by selecting a target board and an example
QSPI Configurator 4,10 project supported by the target board.

Smart 1/0 Configurator 4,10
S DOCUMENTATION Importing a project provides a method to share a project that has

> ASSETS been previously created and stored in a git repository. Importing a

ModusToolbox: Ready 27 [

4.2 Command line

Alternatively, you can open various ModusToolbox™ tools using make commands in the terminal. Select
Terminal > New Terminal, then select the main project folder for your application (in this case, Hello_World):

View

tele:t current working directory for new termina | |

Hello_World CAUsers\Testimitw3.T\wscode

mtb_shared C\Users\Test\mtw3.1\wscode

KSPAC

Note: On Windows, use the modus-shell (Cygwin) terminal.

This section covers a few of the tools you might open more frequently. For a complete list of the tools available,
refer to the ModusToolbox™ tools package user guide.
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Using ModusToolbox™ tools

4.2.1 Library Manager

To add, remove, or modify libraries, open the Library Manager using the following command:

make library-manager

Refer to the ModusToolbox™ Library Manager user guide for details about that tool.

4.2.2

BSP Assistant

To create or modify a BSP, open the BSP Assistant using the following command:

make bsp-assistant

Refer to the ModusToolbox™ BSP Assistant user guide for details about that tool.

4.2.3

Device Configrator

To view peripherals, pins, clocks, etc., open the Device Configurator using the following command:

make device-configurator

The Device Configurator provides access to the BSP resources and settings. Each enabled resource contains
one or more links to the related APl documentation. There are also buttons to open other configurators for
CAPSENSE™, QSPI, Smart I/0, etc. For more information, refer to the Device Configurator user guide, which is
also available by selecting View Help from the tool’s Help menu.

Motice List

o 0 Errors

=
I 0Warnings UOTasks o4|m‘o;

File Edit View Help
CY8Ch24ABZI-52D44 L BEES9B1LV/CYWA3D12COWKWEG Real Time Clock (RTC) - Parameters g X
Peripherals Pins  Analog-Routing System Peripheral-Clacks DMA Enter filter text... s | g =
|EntE| filter text... & |'\F = X B Name Value 2]
Resource MName(s) Personality &~ e OVE“_'iEW
I ) . .
[ TCPWMIO] 32-bit Counter 1 tepwm_0_cnt_1 (2} Cenfiguration Help Open RTC Documentation
[] TCPWM(D] 32-bit Counter 2 tepwm_0_cnt_2 Y General
() Date Format MM/DD/YYYY ~
[ TCPWHILD] 32-bit Counter 3 tep = . .
M — - (2) Enable Daylight Savings (DST) Oa
JOIS2zbiE ountsy cpwm ~ Time and Date
[] TCPWMID] 32-bit Counter 5 (7 Seconds )
[ TCPWM[O] 32-bit Counter & o b
[ TCPWM[D] 32-bit Counter 7 -:';‘.- Hours Format 24H N
Timer, Counter, and PWM [TCPWM] 1 p= o
v System
CSD (CapSense, etc.) 0 CYBSP_CSD CSD-3.0 !
[] LCD Direct Drive D led re_0) LE0LETy =~
[] Multi-Counter Watchdog Timer (MCWDT) 0 e |:|
O]
[ Multi-Counter Watchdog Tirmer (MCWDT) 1 v ag Dd“ ijthepieck (5 SATURDAY
vance
=1 .
Real Time Clock (RTC) Real Time Clock-3.0 + (7Y Stare Confin in Flash = ]
< 2 Real Time Clock (RTC) - Parameters Code Preview

Fix Description

Location

The WO is enabled. Chip startup will be slower because clock configuration cannot continue until the

i ] WCO is ready, See the device datasheet for WCO startup timing. If WCO is not required during startup,  CYBCE24ABZI-52D44: WCO
consider starting it in main() for faster chip startup. hd
Ready
Note: The Device Configurator cannot be used to open Library Configurators, such as Bluetooth®.
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5 Build the Application

Building the application is not specifically required, because building will be performed as part of the
programming and debugging process. However, if you are running VS Code without any hardware attached you
may wish to build your application to ensure all the code is correct.

Select Terminal > Run Task. Then select Build Hello_World.

®) File Edit Selection View Go Runl Terminal |Help

bele:tﬂ'e task to run |

EXPLORER New Terminal Ctrl+shift+
N Build Hello_ World recently used 3 €3 X
“ HELLO_WORLD (WORKSPACE) Clean Hello_ World
> mtb_shared : Library 2 o_World
L Run Build Task.. Ctrl+Shift+8 Tool: Library Manager Hello_World
. . B3 grunt contributed
Run Active File
B gulp
Run Selected Text B jake
B npm
B3 typescript
B3 eppbuild

Show All Tasks...

Configure Tasks...

Configure Default Build Task...

Build information will display in the Terminal.

TERMIMAL ~ MEMORY  XRTOS [] Build (Hello Woridy - Task {  +~ [0 @ - ~ X

Compiling ext file cy ctdac.c
Compiling ext file cy dma.c
Compiling ext file cy dmac.c
Compiling ext file cy_efuse.c
Compiling ext file cy efuse v3.c
Compiling ext file cy_ephy.c
Compiling ext file cy ethif.c
Compiling ext file cy_evigen.c
Compiling ext file cy flash.c
Compiling ext file cy flash_srom.c
Compiling ext file cy flash v2.c
Compiling ext file cy_gpio.c
Compiling ext file cy i2s.c
Compiling ext file cy_ipc_bt.c
Compiling ext file cy_ipc_drv.c
Compiling ext file cy_ipc_pipe.c
Compiling ext file cy ipc_sema.c
Compiling ext file cy_keyscan.c
Compiling ext file cy_lin.c

The build should complete successfully with messages similar to the following:

= Build complete =

Calculating memory consumption: CYS8C624ABZI-S2D44 GCC_ARM

| Section Name | Address | Ssize

| .cy_mdp_image | exleooeese | 5224

| .text | exleee2eee | 43654 |
| .ARM.exidx | exleeacase | 8

| .copy.table | exieedcass | 24

| .zero.table | exleeecabe | 8

| .data | exosea22ed | 1582 |
| .cy_sharedmen | exeses2o1s | 8

| .noinit | exeseezeze | 224 |
| .bss | exezee2ade | 1532 |
| .heap | oxoseezees | 1630144 |
Total Internzl Flash (Available) 2887152
Total Internal Flash (Utilized) 53504

ﬂ Terminal will be reused by tasks, press any key to close it.
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6 Program/debug using KitProg3/MiniProg4

Most PSoC™-based kits use KitProg3/MiniProg4 as the default programmer/debugger. The VS Code GUI shows
these configurations by default:

UG | B | Launch PSoC6 CMA4 (KitPrag3_MiniProgd) (Hello_World) ~

Launch PSoC6 CMA (KitProg3_MiniProg4) {Hello_World)

6 CM4 (KitProg3 niProg4) (Hello_World)

~ VARIABLES

orld)

Program (KitProg3_MiniProg4) (Hello_world)

P
o o o

e Launch: This builds the entire application on both cores, programs all the device's memories, and then
starts a Cortex-M4 debugging session.

e Attach: This starts a Cortex-M4 debugging session attaching to a running PSoC™ 6 target without
programming or reset.

e Erase: This erases all internal memories.

e Program: This builds the entire application on both cores, programs all the device's memories, and then
runs the program.

6.1 Connect the Kit

Follow the instructions provided with the kit to connect it to the computer with the USB cable.

6.2 KitProg Firmware Loader

The PSoC™ MCU kits include onboard programmer/debug firmware, called KitProg. The CYSCPROTO-062-
4343W kit has KitProg3 by default. However, some older kits come with KitProg2 firmware installed, which does
not work with the ModusToolbox™ software and you must update them to KitProg3. KitProg3 provides the
CMSIS-DAP (Bulk) protocol by default, which is up to ~2.5 times faster than the CMSIS-DAP (HID) protocol. Both
modes can be used via OpenOCD.

ModusToolbox™ software includes a command-line tool "fw-loader" to update kits and switch the KitProg
firmware from KitProg2 to KitProg3, and back. The following is the default installation directory of the tool:

<install_path>\ModusToolbox\tools_<version>\fw-loader\bin\

Use the fw-loader tool to update the KitProg firmware as needed. KitProg2 does not work with the
ModusToolbox™ software. Likewise, if you update to KitProg3, PSoC™ Creator won’t work with the kits until you
restore KitProg2.

Note: On a Linux machine, you must run the udev_rules\install_rules.sh script before the first run of the
fw-loader.

For more details, refer to the KitProg3 user guide. The fw-loader tool also provides a readme text file in the fw-
loader installation directory.
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6.2.1 Supplying power with KitProg3_MiniProg4

If using the KitProg3 connector on a kit, power is generally supplied by the host PC. When using a MiniProg4,
power is not supplied via the MiniProg4 by default. It is expected that the target MCU will be powered
externally. However, the MiniProg4 does provide the ability to supply power to the target MCU.

Note: Verify the voltage range supported by the target MCU, since it can be damaged by supplying
unsupported voltage. Make sure that your MCU is not powered externally before supplying power
via the KitProg3_MiniProg4 launch configuration. This supply is limited to approximately 200 mA
and is protected against excess current draw. You can select 1.8V, 2.5V, 3.3V, or5V.

6.2.1.1 Turning power supply on

To turn power supply on, edit the Launch configurations:

1. Open the Run and Debug view, select the launch configuration to be modified, and click the gear icon that
opens the selected launch configurations in launch.json file.

»J File Edit Selection View Go Run - &

@ RUM AND DEBUG | [» | Launch PSoC~ | &% -

~ VARIABLES Open ‘launch.json

2. Look forthe openoCDPreConfigLaunchCommands property. If it is not present, add it. Update the
property to include the following value:

"set ENABLE POWER SUPPLY <mV>"

Where <mv> defines target voltage in millivolts. For example:

Hello_World.code-workspace launch.json ®

chjson » [ ]configurations > {} 1 > [ ] openOCDPreConfigLaunchCommands

aunc
a9 "${workspaceFolder}",

lee "${config:modustoolbox.toolsPath}/openccd/scripts/"
161 1.

182 "open0CDPreConfiglaunchCommands™: |[

163 "set ENABLE POWER SUPPLY 3388",

164 "set ENABLE_ACQUIRE 17

185 1

186 "configFiles": [

187 "openocd.tcl”

108 1s

3. Savethe changes to thefile.

6.2.1.2 Turning power supply off

To turn power off, look for the the openoCDPreConfigLaunchCommands property in the launch.json file.
Update the property to include the following values:

"monitor kitprog3 power config off",

"quit"
15 1
154 "postStartSessionCommands™: |[
155 "monitor kitprog3? power config off",
15¢ "quit”
157 1,
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6.2.2 Power cycle programming mode with KitProg3_MiniProg4

By default, Launch Configurations use Reset mode to program the device. However, Reset mode is not available
in all situations (for example, if the XRES pin is not available on the part's package). In these cases, Launch
Configurations use an alternative reset with software. However, using the software reset type is not sufficient in
cases in which access to the device's DAP is restricted (such as when set by security settings).

If there is no XRES pin available and DAP access is restricted, the only way to reset a part is to use Power Cycle
mode. Follow these instructions to add commands to the launch configuration and switch to Power Cycle
mode.

Note: Verify the voltage range supported by the target MCU, since it can be damaged by supplying
unsupported voltage. Make sure that your MCU is not powered externally before supplying power
via the KitProg3_MiniProg4.

1. Open the Run and Debug view, select the launch configuration to be modified, and click the gear icon that
opens the selected launch configuration in the launch.json file.

®] File Edit Selection View Go Run - =

RUM AMD DEBUG | [»  Launch PSoC

~ VARIABLES Cpen ‘launchjson

2. Look for the openOCDPreConfigLaunchCommands property. If it is not present, add it. Update the property
to include the following value:

For PSoC™ 6:

"set ENABLE POWER SUPPLY <mV>",
"set ENABLE ACQUIRE 2"

For PSoC™ 4:

"set ENABLE POWER SUPPLY <mV>",
"set PSOC4 USE ACQUIRE 2"

Where <mv> defines target voltage in millivolts. For example:

43 "openOCDPreConfiglaunchCommands”: |
44 "set ENABLE_POWER_SUPPLY <mv>",
45 "set PSOC4_USE_ACQUIRE 2"
46 1
6.3 Changing programming interface SWD/JTAG

To change the target interface for KitProg3_MiniProg4, edit the openocd.tcl file in the project root directory.
This file contains the OpenOCD command allowing you to select the debugging interface: "transport select".
Set this to either swd or jtag.

openocd.fcl X

~MB-EX.. [ BT U @ Hello_world openocd.tel
> deps 1 source [find interface/kitprog2.cfg]
transport select swd

> images If
> libs i
a

.cproject 5

source [find target/psocé_2m.cfg]
-cyignore 6 ${TARGET}.cm4 configure -rtos auto -rtos-wipe-on-reset-halt 1
© .gitignore 7 psocé sflash_restrictions 1
.project 8
LICENSE
C main.c
M Makefile
mtb-example-hal-he...

. < openocd.tcl

@® READMEmd

> mtb_shared
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6.4 Program

Select the Run and Debug icon in the VS Code Activity Bar, select the Program (KitProg3_MiniProg4) Launch
Configuration, and click Start Debugging icon or press F5.

RUM AND :EELGl [> §Program (KitProg3_MiniProg4) (Hello_World) ~ |

If needed, VS Code builds the application and messages display in the Terminal. If the build is successful, device
programming starts immediately. If there are build errors, then error messages will indicate as such. When
programming completes successfully, the LED will start blinking.

6.5 Debug

Select the Run and Debug icon in the VS Code Activity Bar, select the Launch PSoC6 CM4
(KitProg3_Miniprog4) Launch Configuration, and click Start Debugging icon or press F5.

RUM AMD DEBUG | [» | Launch PSoCé CM4 (KitProg3_MiniProg4) (Hello_World) ~ |
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If needed, VS Code builds the application and messages display in the Console. If the build is successful, VS
Code switches to debug mode automatically. If there are build errors, then error messages will indicate as such.

>Q File Edit Selection View Go Run .- = — pmIbremmplefha\—he\lnrwudd[Wurlﬁpa(s]

RUN AND DEBUG | [>| Launch PSoC6 CM4 (KitProg3_MiniProg4) (Hello_world) v | &2 = (b I <

- VARIABLES Hello_w
~ Local 9
9@ cy_rslt_t cybsp_init(void)
result:
91
» Global 92 // Setup hardware manager to track resource usage then initialize all s
> Static 93 // configuration
M~ » Registers 94 #1f defined(CY_USING_HAL)
gh (-1 cy_rslt_t result = cyhal hwmgr_init();
a6
37 if (CY_RSLT_SUCCESS == result)
98 {
> WATCH 99 result = cyhal_syspm_init();
 CALL STACK Passdonzep 100 3
cybsp_init@ex100028d6 bsps/TARGET_APP_CYBCKIT-06252-43012/cybsp.c (85 e o ’
main@0x10602084 - G PROBLEMS OUTPUT DEBUG CONSOLE TERMINAL MEMORY XRTOS C/C++ Configurat v | = \E’ o~ X

[5/8/2823, 2:49:33 PM] "c:\Users\follettcj'\mtw3.1\5-8-vscode\Hello World/build/
compile commands.json™ could not be parsed. 'includePath' from c_cpp_properties.json in
folder "HELLO WORLD' will be used instead.

~ BREAKPOINTS

~v CORTEX PERIPHERALS
BACKUP @ 0x40270000
CPUSS @ 0x40200000
CSDO @ 0x40360000
DMAC @ 0x40230000
DWO @ 0x40280000
DW1 @ 0x40290000
EFUSE @ 0x402c0000

FAULT @ 0x40210000
v CORTEX REGISTERS

0 134228280
rno
r2 134217728
30
r4 2684889638

N " VR

®0A0 & Launch PSoth CM4 (KitProg3_MiniProg4} (Hello_World) In95 Col1 Spaces4 UTF8 LF {}c MIBE & 0O
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7 Program/debug using J-Link

Most PSoC™-based BSPs default to using the KitProg3/MiniProg4 programmer/debugger launch configurations.
This section covers how to use J-Link.

7.1 Configure J-Link programmer/debugger settings
1. Openyour ModusToolbox™ single-core application's Makefile, or multi-core application's common.mk file,
and enter the following variable:

BSP PROGRAM INTERFACE=JLink

2. Ifyouinstall J-Link software in a non-default location, or intend to use make commands, such as make
programand make gprogram,also enter the following variable:

MTB JLINK DIR=<path to J-Link>

Note: If you want all projects/applications for the BSP to use the J-Link programmer/debugger, you can
specify the BSP PROGRAM INTERFACE and MTB JLINK DIRvariables in the bsp.mk file instead.

3. Save the Makefile.

4. |Inabash Terminal run:
make vscode

When the command completes, J-Link configurations will be shown. These are the same configurations
described in Program/debug using KitProg3/MiniProg4, but applicable to J-Link.

®] File Edit Selection View Go Run Terminal Help

RUN AND DEBUG > | Launch PSoC6 CM4 (ILink) (Hello_World) ~ | |4} ---

~ VARIABLES Launch PSoC6 CM4 (JLink) (Hello_World)

Attach p 6 CM4 [JLink) (Hello_World)

Erase (JLink)

Program (JLink)

5. Open the settings.json file and <app>.code-workpace file to verify the path to the J-Link GDB server.

For example, the default on Windows is:
"cortex-debug.JLinkGDBServerPath": "C:/Program Files/SEGGER/JLink/JLinkGDBServerCL.exe"

settingsjson X

Hello_World > wscade settings json
1z fmeos
13 "modustoolbox.toolsPath™: "C:/Users/follettcj/ModusToolbox/tools_3.1",
14 "cortex-debug.armToolchainPath”: "${config:modustoolbox.toolsPath}/gcc/bin”,
15 "cortex-debug,openocdPath”: "${config:modustoolbox.toolsPath}/openccd/bin/openocd.exa”,
16 "cortex-debug.JLinkGDBServerPath.windows™: “C:/Program Files/SEGGER/JLink/JLinkGDBServerCL.exe",
17 "cortex-debug.JLinkGDBServerPath.osx™: "/Applications/SEGGER/JLink/JLinkGDBServerCLExe",
18 "cortex-debug.ILinkGDBServerPath.linux": "JILinkGDBServerCLExe"
19

mtb-example-hal-hel

Hello_world mtb-examp ode-workspace > ...
21 R
22 "cortex-debug.armToolchainPath”: "${config:modustoolbox.toolsPath}/gcc/bin”,
23 "cm*tex—deb%.apenuchath”: "$7config:modustoolbox. toolsPathl}/openocd/bin/openccd. exe”
24 "cortex-debug.JLinkGDBServerPath.windows™: "C:/Program Files/SEGGER/JILink/JLinkGDBServerCL.exe",
25 "cortex-debug.JLinkGDBServerPath.osx™: "/Applications/SEGGER/JILink/JLinkGDBServerCLExe",
26 "cortex-debug.JLinkGDBServerPath.linux": "JLinkGDBServerCLExe"
27 )
H *
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7.2 Connect the Kit

Follow the instructions provided with the kit and from SEGGER to connect it to the computer with the J-Link
probe.

7.3 Changing programming interface SWD/JTAG

To change the target interface for J-Link, edit the launch.json file to specify the applicable "interface": swd or
jtag. Do this for all the applicable configurations (e.g., Launch, Attach, Erase, etc.)

EXPLORER

vMIBEX. [ B © &  Hello_World > vscode aunch.json » [ 1configurations > {} 0

~ Hello_ World

"version": "@.2.8",

> .mtbLaunchConfigs i "configurations”: [
» settings 34 {
~ yscode 5 "name": "Launch PSoC& CM4 (JLink)",
c_cpp_propertiesjs... 36 "type": "cortex-debug”,
7 "request”: "launch”,

extensions,json

-_ P p 38 "cwd”: "${workspaceFolder}”,
avnch=on 39 "executable": i P_CYSCKIT-86252-43812/Debug/mtb-example-hal-h

settings.json

48 "servertype"

tasks.json 41 “device": " XA CM4_sect256KB
> bsps 42 "interface": " N
> build 43 "preLaunchCommands": [
> deps 44 // Program via the hex file to get complete coverage

. 45 "exec-file ./build/APP_CVYBCKIT-86252-43@12/Debug/mth-example-hal-h
> images a6 L

7.4 Program

Select the Run and Debug icon in the VS Code Activity Bar, select the Program (JLink) Launch Configuration,
and click Start Debugging icon or press F5.

RUM AND DEBUG| [> | Program (JLink) (Hello_World) ~ |

If needed, VS Code builds the application and messages display in the Terminal. If the build is successful, device
programming starts immediately. If there are build errors, then error messages will indicate as such. When
programming completes successfully, the LED will start blinking.
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7.5 Debug

Infineon

Click the Run and Debug icon, select Launch PSoC6 CM4 (JLink) config, and click Start Debugging icon or

press F5.

RUN AND DEBUG .Launch PSoC6 CM4 (JLink) (Hello_World) ~

%) FEile Edit Selection View Go - (= =
RUN AND DEBUG | [>| Launch PSoC6 CM4 (Link) (He~ | &% -
 VARIABLES
~ Local

result: <optimized out>
> Global
> Static
[Nl > Registers

» WATCH
~ CALLSTACK Faused on step
cybsp_init@@x100023d6 bsps/TARGET_APP_CYBCKIT-062...

main@@x1e0@2984 main.c ({10

> BREAKPOINTS

v CORTEX PERIPHERALS
BACKUP @ 0x40270000
CPUSS @ 0x40200000
CSD0 @ 0x40360000
DMAC @ 0x402a0000
DWO0 @ 0x40280000

v CORTEX REGISTERS
r0 134228280
rno

fv v v v

®0A0 £ Launch PSoCh T4 (JLink) (Hello_World)

User guide

DQDe -

2 mitb-example-hal-hello-world (Workspace)

s1t_t cybsp_init(woid)

91

92 // Setup hardware manager to track resource usage then initialize all :
93 // configuration

24 #if defined(CY_USING_HAL)

a5 cy_rslt_t result = cyhal hwmgr_init();

96

o7 if (CY_RSLT_SUCCESS == result)

a8 {

k] result = cyhal syspm_init();

100 3

lel

102 #ifdef CY_CFG_PWR_VDDA MV

183 if (CY_RSLT_SUCCESS == result)

PROBLEMS  OUTRUT TERMINAI XRTOS | Filter {e.g. text, lexclude)

DEBUG CONSOLE

2) Resetting

main.c:97

Temporary breakpoint 1, main () at

Ln 95, Col 1

21

Spaces4 UTFE LF (}c MIE & 0Q
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8 Multi-core debugging

Projects created for VS Code also provide debug configurations for multi-core applications. They support these
probes:

e KitProg3 onboard programmer

e MiniProg4

o J-Link (See Configure J-Link programmer/debugger settings)

8.1 Configurations

The configurations support debugging one core at a time and multiple cores as well. After the application has
opened, there will be several configurations available for use in the Run and Debug tab of Activity Bar as
shown.

RUM AND DEBUG | [> | Multi-Core Debug (JLink) (Dual-CPU_Empty_PSoC6_A ~ [ I
Multi-Core Debug (JLink) (Dual-CPU_Empty_PSoCé_App)

Program Application (JLink) {Dual-CPU_Empty_PS

~ VARIABLES

Erase Application (JLink) (Dual-CPU_Empty PSoC6_App)

Launch PSoCé CMO+ (JLink) (proj_cm0p)
Attach PSoC6 CMO+ (JLink) (proj_cmOp)
&
aunch PSoCé JLink) (proj_cm4)
Attach PSoC6 CM4 (JLink) (proj_cm4)
Node,js.
Add Co Dual-CPU_Empty_PSoC&_App)...

Add Co

Add Co

Add Co

Add Config (workspace)...

These include:

e Multi-Core Debug: programs multiple hex files, launches OpenOCD|J-Link GDB Server and starts multi-core
debug session

e Program Application: downloads combined hex file into the flash

e Erase Application: erases all internal memory banks

e Launch <device>: launches debug session on the chosen core

e Attach <device>: attaches to the running core

8.2 Changing programming interface SWD/JTAG

For multi-core debugging, there are more than one separate projects, and each project defines its own
debugging interface. If changing from SWD to JTAG, or vice versa, make sure to set the same interface for all
projects.

e For KitProg3_MiniProg4, set the same interface in all openocd.tcl files (see Changing programming
interface SWD/JTAG for KitProg3/MiniProg4). There should be one openocd.tcl file per project and one for
the application located at the application root directory.

e For J-Link, set the required interface for "interface" property (see Changing programming interface
SWD/JTAG for J-Link). The multi-core debugging configuration also involves launching Attach
configurations; define the same interface for each of them.

User guide 22 002-37543 Rev. *B
2024-01-29



o~ _.
Visual Studio Code for ModusToolbox™ user guide |n f| neon

Multi-core debugging

8.3 Launch the configuration

To launch multi-core debugging, run the Multi-Core Debug configuration. You will end up with a debug session
containing two debug processes in CALL STACK view.

] FEile Edit Selection View Go - 2 Dual-CPU_Empty_PSoC6_App (Workspace) D& 0o - m| pas
RUM AND DEBUG | [>| Multi-Core Debug (JLink) (Dual-CPU_Empty_PSocs i () I = ¥ T O O+ ty PsoCé_App.code-workspace C main.c X e @ M -
“ VARIABLES proj_ecmOp > € main.c > f main{void)
~ Local 38 * including Cypress's product in a High Risk Product, the m iz
e e s 39 * of such system or application assumes all risk of such us T
> Global a8
41 *
> Static a2
™~ > Registers 43 #include "cy_pdl.h"
B 44 #include "cycfg.h"
45 #include "cybsp.h"
46 —
5 ey 47 int main(void)
|[} 43
VCAELSTACK =) 49 /* Enable global interrupts */
I ~ I} Multi-Core Debug {JLink) (Dual-CPU_Empty_PScC6_App) PAUSED ON BREAKPCINT | 58 enable_irq();
main@@x10000118 mainc @8 51
I",:J Attach PSoC6 CM4 (JLink) (prej_cm4) RUNNING I 52 cy rslt t result;
OUTPUT ~ DEBUG CONSOLE  TERMINAL ~ MEMORY  XRTOS + v e A X
Read 2 bytes @ address 8x8008012A (Data = BXE7F3) bash Task
Received monitor command: halt [] gdb-server
Halting target CPU...
...Target halted (PC = BxBAOBO12A) G gdb-server-1

Read 2 bytes @ address 8x1800476C (Data = @xBS82)

Setting breakpoint @ address 8x10808476C, Kind = 2, Type =
THUMB, BPHandle = @x@eel

Starting target CPU...

~ BREAKPOINTS

» CORTEX PERIPHERALS

» CORTEX REGISTERS
@0A0 &£ MultiCore Debug (JLink) (Dual-CPU_Empty PSoC6 App) Ln48 Col1 Spaces4 UTFS LF {}C MIBE & [¥

Once a session has started, the CMO+ core is halted at the beginning of main (), while the CM4 core is spinning
in an endless loop in boot code, waiting for start. It will start and halt at main () as soon as the application
running on the CMO+ executes the Cy SysEnableCM4 () function.

In the CALL STACK view you can observe two debug processes, each of them associated with a specific core.
You can switch between the cores by selecting the appropriate process.

Note: There is one limitation for XMC7000 MCUs. Before launching a multi-core debug session, you must
program the MCU by launching the Program Application configuration.
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