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hardware product units, and (2) under those claims of Cypress’s patents that are infringed by the Software (as provided by
Cypress, unmodified) to make, use, distribute, and import the Software solely for use with Cypress hardware products. Any other
use, reproduction, modification, translation, or compilation of the Software is prohibited.

TO THE EXTENT PERMITTED BY APPLICABLE LAW, CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, WITH REGARD TO THIS DOCUMENT OR ANY SOFTWARE OR ACCOMPANYING HARDWARE, INCLUDING, BUT
NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. To
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Overview

ModusToolbox™ software is a set of tools that enable you to integrate Cypress devices into your existing development
methodology. One of the tools is a multi-platform, Eclipse-based Integrated Development Environment (IDE) called the
ModusToolbox IDE that supports application configuration and development.

In the IDE, the top-level entity that you ultimately program to a device is called an application. The application usually consists of
one Eclipse project, but it may include more than one. The IDE handles all of the dependencies between projects automatically.
It also provides hooks for launching various tools provided by the software development kits (SDKs).

The SDKs provide the central core of the ModusToolbox software. They contain Configurators, drivers, libraries, middleware, as
well as various utilities, Makefiles, and scripts. You may use any or all of these tools in any environment you prefer.

Another aspect of ModusToolbox includes Cypress kits that are enabled for the Mbed OS ecosystem. For more information,
refer to the Cypress webpage on the Mbed OS website: https://os.mbed.com/teams/Cypress/.

The following shows a high-level view of the tools included in the ModusToolbox software.

ModusToolbox IDE Environment Mbed OS Environment

Application User Application User Application User Application
| g
om') = 0 c %
w2832 x| b 2 =l | & B Z |5
_ =4 =l =l N = Tl gl = =2 =l s = (x| 2|8
Middleware o o 2 x 35 o Wl g 2 x cy |of =N | ol (2
o|l| & |3||8]| £ 19| || 8 of =45 = | =
ol |lC| | 2| |L||O = 0= B 2|5 T O of | E
w w o o o =
S Tl O 5

= =
I g BN BU BN NN Ju B S sl LW
2
‘ WICED HAL of (= Mbed HAL ‘ s
Drivers =
‘ PDL ‘ WICED LLD VWWD PDL ‘ o
o)
D
Devices ‘ PSoC 60/61/62/63 ‘ CYW20819 PSoC 63 + CYW4343W ‘ g
Delivered in ModusToolbox | | Delivered in Mbed OS PSoC 63 + CYW43012 ‘

Installation and through GitHub

This document provides information about creating applications as well as building, programming, and debugging them. This
guide primarily covers the ModusToolbox IDE aspects of these concepts. It also covers various aspects of the SDKs.

ModusToolbox™ IDE User Guide, Document Number: 002-24375 Rev *A 5
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The following documents should be referenced as needed for more information about a particular topic, For more information,

see Documentation.

B ModusToolbox Installation Guide

m  Configurator Documentation (open from a particular Configurator)

m  Eclipse Documentation (available from Eclipse)

m  Eclipse Survival Guide

Document Conventions

The following table lists the conventions used throughout this guide:

Convention Usage
Courier New Displays file locations and source code:
C:\ ..cd\icc\, user entered text
Italics Displays file names and reference documentation:

sourcefile.hex

[bracketed, bold]

Displays keyboard commands in procedures:
[Enter] or [Ctrl] [C]

File > New Application

Represents menu paths:
File > New Application > Clone

Bold

Click the Debugger icon, and then click Next.

Displays commands, menu paths and selections, and icon hames in procedures:

Text in gray boxes

Displays cautions or functionality unique to ModusToolbox software.

Revision History

Document Title: ModusToolbox™ IDE User Guide
Document Number: 002-24375

Revision Date Description of Change
*x 11/21/18 New document.
*A 2/22/19 Updates for ModusToolbox version 1.1.
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This section provides a basic walkthrough for how to create a couple starter applications using the IDE, selecting either a kit or
custom hardware. It also covers how to build and program them using the IDE and basic launch configurations supplied for the
applications.

®  Launch ModusToolbox IDE

m  Create Starter Applications

®  Build Starter Application

®m  Program Starter Application

m  Download/Import Code Examples

ModusToolbox™ IDE User Guide, Document Number: 002-24375 Rev *A 7
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Getting Started

Launch ModusToolbox IDE

The ModusToolbox IDE is installed in the following directory in Windows, by default:
<user_home>\ModusToolbox_1.1\eclipse\

For other operating systems, the installation directory will vary, based on where the software was installed.

Run the “ModusToolbox” executable file to launch the IDE as applicable for your operating system. Refer to the Modus Toolbox
Installation Guide for more information.

When launching the ModusToolbox IDE, it provides an option to select the workspace location on your machine. This location is
used by the IDE for creating and storing the files as part of application creation for a particular platform. The default workspace

location is a folder called "mtw" in the user's home directory. The user is free to add additional folders under the mtw folder or to
choose any other location for each workspace.

When the IDE opens the first time (or for any new workspace), it shows the Welcome Page. See Welcome Page for more
information.

Blinky - ModusTaolbax IDE

= Eol =8|

File Edit Mavigate Search Project Run MWindow Help

& [ Welcome 32

ModusToolbox™ E

The ModusToolbox software is a complete development system for embedded applications using Cypress devices. It provides all the tools, firmware, and
decumentation you need to rapidly create unique, reliable, and feature-rich products to dominate your market!

For a step-by-step guide to creating applications, configuring devices, and building applications, read the Quick Start Guide

Create a New Application

It is important to get your application
off to a good start, and the
ModusToolbox IDE contains a
comprehensive wizard that guides
you through the process. You can
create an application for a supported
kit or evaluation board, or select
custom hardware. The wizard helps
set up an application that is
guaranteed to build without having
to set up include paths, linker
scripts, and build optiens, or hunt
around for startup code and
middleware packages.

= New Application Wizard Help
+ Creating ModusToolbox
Applications video

Configure a PSoC Device

PSoC is the most configurable
device on the planet. The
ModusToolbox IDE gives you one-
click access to our new Device
Configurator that makes setting up
the clocks, pins, and peripherals
easier than ever before.

There are also specialized
Cenfigurators to help you use
amazing PSoC technology like
CapSense®, Bluetooth Low Energy,
and Smart /O™

- Device Configurator Help
- Configuring PSoC Peripherals

Add in Middleware

Nobody has enough time to write
every line of code in a modern
application. The ModusTeolbox
software includes dozens of
middleware packages for you to use
free of charge.

Every package is fully validated and
characterized so our Middleware
Selector tool only shows you
packages that are compatible with
your selected device(s), ensuring
you don't waste time with the wrong
codel

- Middleware Selector Help

video

» Selecting Middleware video

Thank you for trying the ModusToolbox software. We hope you have fun with it and make some awesome products!

Build and Debug your Application

Setting up debugger connections
can be a real pain! So, the
ModusToolbox software includes
everything you need to make it
simple. New applications are
created with all the debug options
that support the target device, pre-
set in the launch configurations. You
can select the debugger hardware,
including popular teols such as the
Segger J-LINK or Cypress KitProg,
and perform every function
imaginable: program, run, debug,
afttach and erase, on both single- or
multi-core devices without every
worrying about flash loaders or
download options.

+ ModusToolbox
Programming/Debugging Help
« Program and Debug video

Click the X on the Welcome Page tab to close it, or click the Restore

button to move it to the side.

ModusToolbox™ IDE User Guide, Document Number: 002-24375 Rev *A
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Create Starter Applications

The ModusToolbox IDE provides several starter applications for use with different development kits. Refer to the ModusToolbox
IDE Release Notes for the supported platforms. This section provides a walkthrough for creating an application by selecting a
kit, and another application by selecting a chip.

Open New Application Dialog

Click the New Application link in the ModusToolbox IDE Quick Panel.

B D ] E B = B

ModusToolbox™ E

- Start

Mew Spplifgtion
& Search Online for Code Examples

m

- Project

You can also select File > New > ModusToolbox IDE Application.

Edit Mawvigate Search  Project Fun WPL  Window  Help
Mew Alt+Shift+M b | T Project..,

Open File,.,
P ™ Exarnple...

(3 Open Projects from File Systern..,
=i Other... Ctrl+M
Close Crl +4if

Clase Al Cirl+Shift sy | ModusToolboxIDE Application m(:trlﬂ

ModusToolbox™ IDE User Guide, Document Number: 002-24375 Rev *A 9
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Select Kit

The ModusToolbox IDE Application dialog displays a list of kits, showing the Kit Name, MCU, and Connectivity Device (if
applicable). As you select each of the kits shown, the description for that kit displays on the right.

You can also select Custom Board, which will allow you to pick a specific device to use for your application. See Custom Board.

3¢ ModusToolbox IDE Application = @

Choose Target Hardware

Choose a Cypress kit to start your application with a pre-configured device setup or create a custorn application with your own choice of MCU and/for connectivity device,

Kit Mame rMCU Connectivity Device i
CYBCKIT-062-BLE CYBCH3I4TBZI-BLOS3 CYSCKIT-062- WIFL BT

HEHBCKITD6 25T E T ACHECOZHEZL 0 L VMG SIWKLES The PSoC 6 WiFi-BT Pioneer Kit is a low-cost hardware platform that enables design =~ |&
CYBCPROTO-D62-4343 | CYSCEIMARTI D44 | CriwdddawklIBE and debug of the PSoC 62 MCU (CY8C6247BZI-D54) and the Murata LBEESKL1DX
CYBCPROTO-D63-BLE | CYBLE-416045-07 | -- Module (CYW4343W WiFi + Bluetooth Combo Chip).
CYELE-416045-02 CYELE-416045-02
CYET-213043-MESH CYET-213043-02 - Kit Features:

CYWva20819EYE-02 CYWY2081941KFBG
Custom Board -

+ BLEv3.0
+ Seral memory interface

L TYTVAL TWOR L el Dol s £

'/?) < Back Einish Cancel

For this example, select the CY8CKIT-062-WIFI-BT kit.

Click Next > to open the Starter Application page. This page lists various starter applications available for the selected kit. As
you select a starter application, a description displays on the right.

MUdusTUUImbIDEApplicatiun = @

Starter Application
Choose starter code foryour CY8CKIT-062-WIFI-BT,

Application Mame:  CapSenseSlider

Enter filker text Capsense slider application

BlinkyLED -
CE219881 Powertodes
CE220060_PSoCt_\WatchdogTimer| =
CE220263_PSoCi_GPIO
CE221773_PSoCH_HelloWarld
[oF: er

m ptyPSDCﬁpp

ErmptyPSoCaCMIp e
Impaort... &
'f?j' < Back H Mext > Einish Cancel

For this example:
m  Select the "CapSenseSlider” application from the list.

m  Type a name for your application. Do not use spaces in the application name. In this case, “CapSenseSlider” is the
default name.

Note You can use the Import... button to select other examples that are not listed as starter applications. Many examples are
available for download from the web, or you may have received an example from a colleague. In the Open dialog, select only
examples that are supported by the hardware you selected for this application. Then, the example will be shown in the New
Application dialog with all the other Starter Applications. See also Import Code Examples for additional details.

ModusToolbox™ IDE User Guide, Document Number: 002-24375 Rev *A 10
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Click Next > to open the Summary page. This page shows the various options chosen for this application. Review them to
ensure they are correct.

&l ModusToolbox IDE Application =] @I

Summary

Werify application creation information,

You selected:

Device: CYBCA247B71-D54
Connectivity device: CYWw4343WKUEG
Board: CYSCKIT-062-WIFI-BT
Example: Cap3SenseSlider

Press "Finish" to create "CapSenseslider” application,

':?:' et » Einish ] [ Cancel

Click Finish to create the application. After a few moments, the ModusToolbox IDE displays progress information. When
complete, the application's project folders display in the Project Explorer.

CapSense - ModusToolbox IDE =
File Edit Mavigate Search Praject Run Window Help
0 - N T RN ' EEE Y - gl - .
Quick Aecess | 5 | (G
Hpr =z D R P =0 0= Outline 52 = O
5@ - - s
=)

» 1= CapSenseSlider_mainapp

A outline is not available.
> 1S psochipd_Cortex-M4

EolED w=v &7FE 8B = O

ModusToolbox™ E

- Start
& Hew Applicstion & Console 52 Problems Memary =] Mews = BEE| *Cf-=0

m

ModusToalbox Consale

& Search Onine for Code Bxamples Log file(s) for this session are stored at: C:hWUsers\ckfiAppDatalLocallTemphlogs277176@987115958221

~ Project

To learn how to build the application, go to the Build Starter Application section.

ModusToolbox™ IDE User Guide, Document Number: 002-24375 Rev *A 11



Getting Started :

ws CYPRESS

-

Custom Board

EMBEDDED IN TOMORROW™

If you choose the “Custom Board” option in the Select Kit step, the next step of the dialog displays a list of devices by part

numbers. When you select a part, the description displays on the right.

ModusToolbox IDE Application
Choose the Target MCU

Run the application on a wireless ar Bluetooth 3oC, with ernbedded ARM processor, ar an MCLU that may optionally be combined with a Cypress connectivity device,

Application Mame Custormbpp
Pick a device from the list, You can filter

the list by typing in the filter contral belows, CYSC6016BZI-F04
e.q,, 63*bld or bld33

The CYEC6016BZI-F04 15 a member of Cypress’ PSoC 60 series. This device features:

CYRCE036BZI-FO4

CY3CE116BZI-F54 + USB
CYBCH11TBZI-F34

CY¥3CE11TFDI-FO2

CYRCHLITWI-F34

CY3CH136BZ-F14

CYRCATIRRTT-FI4 S

For a complete specification, you can view the datasheet on-line here.

<Back || Mets Einish

= e

Cancel

You can type in the Filter box to limit the number of devices displayed.

ModusToolbox IDE Application
Choose the Target MCU
Run the application on a wireless or Bluetooth SoC, with ernbedded ARM processor, or an MCU that may optionally be combined with a Cypress connectivity device,

Application Mame Customdpp

Pick a device from the list. You can filter

the list by typing in the filker contral belows. CYW20819A1KFBI1G
a19|
The CYW20819A1KFB1G 15 a member of Cypress' 20819 series. This device features:
CYW2081941KFBG
CYWBIB19BYMLE * Bluetooth
For a complete specification, you can view the datasheet on-line here.
(‘;?3.

<Bock || Mests Einish

B

Cancel

For this example, select the “CYW20819A1KFB1G” device.

Type a name for your application. Do not use spaces in the application name. In this case, “CustomApp” is the default name.

ModusToolbox™ IDE User Guide, Document Number: 002-24375 Rev *A
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Click Next > to open the Summary page. This page shows the various options chosen for this application. Review them to
ensure they are correct.

ModusToolbox IDE Application = @
Summary

Werify application creation information,

fou selected:

Device: CYW2081081KFE1G
Example: EmptyicedBluetooth

Press "Finish" to create "Custormdpp” application,

|/':?> < Back Mext = Finish ] I Cancel

Click Finish to create the application. After a few moments, the ModusToolbox IDE will display progress information. When
complete, the application's project folders will display in the Project Explorer.

bt - Customapp_mainapp/readme.tt - ModusToolbox IDE =l = ==
File Edit Mavigate Search Project Run  Window Help
finhe | ® &~ & ! |[S2| S -0 -Q-i® 4~ [ R S
Quick dccess | g5 | ()
EyP. 2 (4§D MR, Bp. = O 20819_read e bt =) readretd 53 =8 Houwi.x = 8
BT s aactenth Tewiate sepiteanion T 3
a5 Custornpp_mainapp) | 00T ':'"? 77777 Tﬁjfifﬂf‘if? 777777777777777777777777777777777777777 An outline iz not available,
@) Includes
(= bt_2081941-1.0
= GeneratedSource Overview
|4 appbtcfge | i
This applicaticn is provided as a template application for
app_bt_cfh pp p p PP
- CyWzes1s family of devices, a starting point for adding new code and
e empty_wiced_bte functionality. As provided, the app only outputs a trace message on
€] wiced_platfarm.c initialization of the bluetocoth stack. E
wiced_platfarr.h
= 20819 readrme.tet Ses 20519 readme.txt for more information about the BT SDK.
B desi
. designmadus Instructions
= makefileqnit | .
& modus.mk To demenstrate the app, follew these steps -
= readme.tt

1. Build and download the application to the eval board

2. Use Terminal emulation teocls like Teraterm open to the WICED
Peripheral UART serial port and chserve trace message output. Usually
baud rate is 115200 (application configurable).

EWo Jop v &FE %E = O

Note
T PR
ModusToolbox* B4 ;
. i '
~ Start L
2] Hew Bpplication 7| B Censole 2 Problems [ Memory =] Mews LB mBE-mN-=0

ModusToolbox Cansole

& Search Online for Code Examples Log file(s) for this session are stored at: C:llsers\ckfifppDatailocalyTemphlogs7622701381420537@16  »

* CustomApp_mainapp
&, Build Custorndpp Application
o Clean Customapp Spplication
B3 Project Build Settings
« . 3 P

=5 Customapp_mainapp

Note Applications that include a readme.txt file will open that file in the code editor when the application is created.

To learn how to build the application, go to the Build Starter Application section.
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Build Starter Application

After loading an application, build it to generate the necessary files. Select the <app-name>_mainapp project in the application.
Then, in the Quick Panel, click the “Build <app-name> Application” link.

& o b W E E = B

ModusToolbox™ E

« Start

m

Mew Application
& Search Online for Code Exarnples

= CapSenseSlider_mainapp -

IQ Build CapSenseSlider Spplication
& Clean CapSenseflider Application
83 Project Build Settings

B Confiqure Device 2

Messages display in the Console, indicating whether the build was successful or not. For more details about building
applications and the various Consoles available, see the Build Applications chapter.

Program Starter Application

There are many more details about programming an application. This section only covers it briefly. For more detailed
information, see the Program and Debug chapter.

In the Project Explorer, select the <app-name>_mainapp project. Then, in the Quick Panel, click the “<app-name> Program
KitProg3” link for a PSoC 6 application, and “<app-name> Build + Program” for a CYW20819 Bluetooth application.

PSoC 6 Application CYW20819 Bluetooth Application
Bgo B m=v 6E %EB = O B0 2D @m=y 6TE %E = O

ModusToolbox™ E ModusToolbox™ E

- Start - Start
Mew Spplication Mewr &pplication
& Search Online for Code Examples & Search Online for Code Exarnples

b CapSenseSlider_mainapp

* Launches

%5 CapSenseSlider Debug (J-Link) Custormdpp BTSpy
7@’“@ Capsenseslider Debug (KitProg3) @ Customdpp Build + Program
D CapSenseslider Prograrn (J-Link) L, Customdpp ClientControl

9 CapSenseSlider Program (KitProg3)
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Download/Import Code Examples

Cypress provides many code examples. These examples allow you to explore the capabilities provided by the SDK, create
applications based on them, examine the source code demonstrated in them, and read their associated documentation.

Download from GitHub

The Quick Panel provides a link to access online code examples. Click the “Search Online for Code Examples” link.

o BEo wm=v &E %B = O

ModusToolbox™ E

~ Start

[ew Application
& Seach Online for Code Examples

g lmport ppl\cmon

» BlinkyLED_mainapp

3 i.aunches:

This opens a web browser to the GitHub repository to select and download the appropriate examples.

[o[E] % ]
o GitHub - cypresssemiconductors X +
&« (] & GitHub, Inc. [US] | https//github.com feypresssemiconductorea MAVICED-SDK-with-PSeC-6-Support-Examp... @

Code Examples

Cypress provides arich set of code examples for the PSoC 6 MCU, using the ModusToolbox IDE, PSoC 6 MCU bridges the gap
between expensive, power hungry application processors and low-performance microcontrallers (MCUs). The ultra-low-power,
dual-core architecture of FSoC 6 MCU offers the processing performance needed by [oT devices, eliminating the tradeoffs
between power and performance,

Code examples are grouped by category. The same code example may appear in more than one category. All the code examples
corne with well docurnentad design guidelines to help you understand the design and how to develop it Fesl free to explore the
code example source files and let's innovate together!

This Readhe also includes information about ModusToolbox software, links to avaliable kits, and programming resources for
PSoC & MCU,

Getting Started Examples

Code Example Supported Kits Notes

Examples are collected into repositories on the Cypress GitHub site. You can clone or download a repository to your computer
using GitHub mechanisms. You can also import a GitHub repository directly to your workspace. Use File > Import > Git >
Projects from Git and follow the instructions in the wizard. This is standard Eclipse functionality.

Importing the repository in this way does not create an application you can build. It does bring in all the source code for all the
examples in the repository for you to examine. If you instead want an application that you can build, follow the instructions in the
next section to import a code example as a ModusToolbox application.

Import Code Examples

Whether you've downloaded an example, or received one from a colleague, Cypress recommends one of the following methods
to import the example into the Modus Toolbox IDE (the method you choose depends on the format of the code example):

m  |f you've downloaded an example that includes a Makefile (modus.mk), use the New Application wizard to create a new
application, and select the Import... button to open the Makefile to use as the starter application. All examples on the
Cypress GitHub site follow this format.
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If you have an Eclipse-ready code example (for example, a project exported from Eclipse) that you want to import into

]
the ModusToolbox IDE, use the standard File > Import process. Note the following:

On the Import dialog, select General > Existing Projects into Workspace.

O
& rport = =
Select N
Create new projects from an archive file or directory. g 4 E
Select an import wizard:
type filter text
a [ General -
& Archive File
% Existing Projects into Workspace E
([ File Systern
] Preferences
[ Prajects frorn Folder or Archive
G
. (= fit i
@ <Back Finish Cancel
O On the next page, enable the Copy projects into Workspace check box.

Options
Search far nested projects

7] Copy projects into workspace
Hide prajects that already exist in the warkspace

Note There are various ways to import examples into Eclipse. If you prefer a different method, make sure that all of the
project files are copied into the workspace directory.
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For ModusToolbox 1.1, Cypress has enabled several kits to be used in the Mbed ecosystem. For more information, refer to the
Cypress webpage on the Mbed OS website: https://os.mbed.com/teams/Cypress/.

These kits support various connectivity applications that you cannot create from the ModusToolbox IDE. You must use the Mbed
OS flow for these types of applications. This section provides the necessary steps to import, build, program, and debug Mbed
OS applications in the ModusToolbox IDE. The main steps include:

m  |nstall Software for ModusToolbox
m |nstall and Configure Mbed CLI

m  Switch Kit to DAPLink Mode

m  Create Application in Mbed CLI

®m Compile Application in Mbed CL (Optional)

m  Export Application from Mbed CLI

m  Import Application into ModusToolbox IDE

m  Configure ModusToolbox IDE

m  Build, Program, Debug Application

Install Software for ModusToolbox

In addition to installing ModusToolbox 1.1, you need to install other software for the Mbed OS flow. This is only required once.

Note ModusToolbox 1.0 doesn't include the GNU MCU Eclipse plugin for pyOCD debugging; you must use ModusToolbox 1.1.

Cygwin Make (Windows)

For Windows, you must install Cygwin make for the Mbed flow to work in Eclipse. Refer to the Cygwin website for instructions to
download and install Cygwin. Do not add Cygwin to your Windows PATH system environment variable. Cygwin is only required
for Eclipse.

SRecord

For Cypress PSoC 6 devices, the SRecord tool (https://sourceforge.net/projects/srecord/) is used by the ModusToolbox IDE
build process to produce a combined HEX file (mbed-os-example-blinky-combined.hex). This combined HEX file includes the
required application core from the CMO+ core, which is not included in the ELF file produced by the makefile build process
(BUILD/mbed-os-example-blinky.elf).

You must install the SRecord tool to produce the combined HEX file in order to debug the CM4 application.

®m  Windows: download srecord-1.64-win32.zip and extract srec_cat.exe file to C:\cygwin64\bin.

m  MacOS: install Homebrew, then use the command: brew install srecord

m  Ubuntu Linux: use the command: sudo apt install srecord
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Install and Configure Mbed CLI

You should be familiar with Arm Mbed OS and the command line interface (CLI). Refer to the official Mbed OS instructions:

https://os.mbed.com/docs/mbed-os/v5.11/tools/installation-and-setup.html

For Windows and macOS, download and use the installer rather than manually installing it. The “see documentation” link on
the Mbed webpage is for manual installation.

For macOS, you will get an error that it is from an unidentified developer.

"MBEDCLI" can't be opened because it is
from an unidentified developer.

Your security preferences allow installation of only
apps from the App Store and identified developers.

github.com

If you get this message, right-click on the MBEDCLI application and select Open. Then, the message will look like the following:

"MBEDCLI" is from an unidentified
developer. Are you sure you want to open it?

Opening "MBEDCLI" will always allow it to run on
this Mac.

github.com

Cancel

Click Open.

Note You only have to do this once; macOS will remember the decision, and the app will open normally from then on

Update PyOCD

In order for Mbed applications to work with ModusToolbox, make sure the Mbed Python packages are updated to versions
compatible with Cypress kits.

For macOS, run the MBECLI application to start an mbed-capable Terminal before installing pyocd. This ensures pyocd installs
in the self-contained mbed environment. PyOCD is directly supported by the Python bundled with the MBEDCLI application.

Run the following command from a terminal window:
pyocd —--version

The reply should be (or later):
0.16.1
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If you don’t have the correct version, run:
pip install -U pyocd

Configure Compilers
Install and configure the appropriate compilers for Mbed CLI. Refer to the Mbed OS for website supported compilers:

https://os.mbed.com/docs/mbed-os/latest/tools/after-installation-configuring-mbed-cli.html

To use the GCC 7.2.1 distribution bundled with ModusToolbox, run the mbed config command as appropriate for you
operating system:

For Windows:
mbed config -G GCC_ARM PATH $USERPROFILE%\ModusToolbox 1.1\tools\gcc-7.2.1-1.0\bin

For macOS:
mbed config -G GCC_ARM PATH /Applications/ModusToolbox 1.1/tools/gcc-7.2.1-1.0/bin

For Linux:
mbed config -G GCC_ARM PATH ~/ModusToolbox 1.1/tools/gcc-7.2.1-1.0/bin

To use another compiler, run the mbed config command and enter the appropriate path. The following are a few typical paths
for compilers on Windows:
mbed config -G GCC_ARM PATH "C:\Program Files (x86)\GNU Tools ARM Embedded\6 2017-g2-
update\bin"
mbed config -G ARM PATH "C:\Program Files (x86)\ARM_Compiler_5.06u6"
mbed config -G ARMC6 PATH "C:\Program Files\ARMCompiler6.ll\bin"
mbed config -G IAR PATH "C:\Program Files (x86)\IAR Systems\Embedded Workbench 7.5\arm"

Note IAR 8 is not compatible with Mbed OS 5.11.

To use the ARM v5/v6 compilers bundled with Keil MDK v5, use one of these commands as appropriate:

mbed config -G ARM PATH "C:\Keil v5\ARM\ARMCC"
mbed config -G ARMC6 PATH "C:\Keil_v5\ARM\ARMCLANG\bin"

Switch Kit to DAPLink Mode

Use the fw-loader tool included with ModusToolbox 1.1 to upgrade the kit firmware using the following instructions. See also
KitProg Firmware Loader for more information. The tool is located in the following directory, by default:

<install_dir>/tools/fw-loader-2.1/bin/

Note For Windows 7 only, the Mbed serial port driver must be installed on your system with the connected kit. This driver should
be installed with the Mbed CLI. If not, the driver can be found at: https://os.mbed.com/handbook/Windows-serial-configuration.
Do not install this on Windows 10.

®  Press and hold button SW3 while reconnecting the kit to the computer; the kit enters KitProg Bootloader mode. If
successful, the amber LED2 will blink at ~2 Hz rate.

®  Run the fw-loader tool from the command line to update the KitProg3 firmware:
fw-loader --update-kp3
m  After updating the firmware, switch the kit to DAPLink mode:
O For single-button kits (CYSCPROTO_062_4343W) press button SW3 for >2 seconds and release.

O For two-button kits (CY8CKIT-062-BLE, CY8CKIT_062_WIFI_BT, CYW943012P6EVB-01, and CY8CKIT-062-
4343W ) press and release button SW4 (custom app).
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®  Run the following from the command line:
mbedls

The reply should indicate that a valid device is connected.

Create Application in Mbed CLI

Open an Mbed CLI prompt and create the directory for Mbed examples. For example:

mkdir mbed-examples
cd mbed-examples

Note On Windows, do not use a Cygwin terminal window, and make sure Cygwin is not in your Windows PATH system
environment variable.

Import the mbed-os-example-blinky example:
mbed import mbed-os-example-blinky

Switch to the example directory:
cd mbed-os-example-blinky

Compile Application in Mbed CLI (Optional)
Note This step is optional. It may be useful to confirm that the application builds successfully and produces a HEX file.

Compile the Mbed application for one of the supported target boards with one of the supported toolchains
mbed compile --target TARGET --toolchain TOOLCHAIN

where TARGET is one of:

CYS8CKIT_062_WIFI_BT
CYS8CPROTO_062_4343W
CYS8CKIT_062_BLE
CY8CKIT_062_4343W

and TOOLCHAIN is one of:
GCC_ARM
ARM
IAR

For example:
mbed compile --target CY8CKIT 062 WIFI BT --toolchain GCC_ARM

Export Application from Mbed CLI

To export the Mbed application for use in the ModusToolbox IDE, use the Mbed CLI export command. For example:
mbed export -i eclipse gcc arm -m CY8CKIT 062 WIFI BT
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Import Application into ModusToolbox IDE

Use the standard Eclipse Import function to import the Mbed application. Expand the C/C++ folder and select the Existing
Code as Makefile Project option. Click Next >.

B tmport [E=2(ESEE=T)
Select
. o N
Creates a new Makefile praject in a directory containing sxisting code =l |

Select an import wizard:

type filker text

= General -
4 (= C/C++

[E] C/C ++ Executable

¥ C/C++ Project Settings

Existing Code as Makefile Project
> (= Git
> [ Install

mn

Click Browse... and navigate to the directory where you exported the application. Ensure the Toolchain for Indexer Settings is
set to <none>. Do not change any other settings. Click Finish.

New Project =0 Ech ==
Impont Existing Code

Create a new Makefile project from existing cade in that same
directory

Project Name

rbed-os-example-blinky

Existing Code Location

CAUsershckfymbed-examplesimbed-os-example-blinky

Languages

Fc Fc++

Toolchain for Indexer Settings

Cyguin GCC

Shows only available toolchains that support this platform
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When the import finishes, the Mbed OS application will be shown in the Project Explorer.

mbed-blinky - ModusToolbox IDE el e ==
File Edit Mavigate Search Praject Run Mfindow Help
5 - B Rt O Qe = EXIE- LR T
Quick Aecess | 5 | (G
It Proj.. 32 Deb... Regi... Peri. = O =0 go.® =0
=1
=
Fl IL% » mbed-os-ezample-blinky [mbed-os-example-blink: Anoutline is not
= BULD available,

(Z% > eclipse-extras

2 rbed-os [HEAD ecbiche] Merge pul request #35.
[# main.cpp

[ mhbed_configh

[R stats_reporth

¥ CONTRIBUTING.md
& GettingStarted.html
Makefile

LT mbed_spp.jsan

2 mbed_settings py
B mbed_settings.pyc
&7} mibed-oslib

&) README.rmd

« i v

Bd Qu.. | & Do.. ®=Va., € Ex. %% Br. = O

ModusToolbox™ E

. B console =2 Problems Mermony Mewws =% bH B[ ~M-=0a
= S ModusToolbox Console
Mew Application Log file(s) for this session are stored at: C:'\lUserstckfidppDatatlocal’Tempilogs7l3624641496¢ »

&P Search Online for Code Examples
~ mbed-os-example-blinky
&, Build rmbed-os-exarnple-blinky

9 Clean mbed-os-example-blinky @ .
4 [

: C/C++ Indexer: (56%) = L -]

Configure ModusToolbox IDE

Define the Workspace pyOCD Path

Open the Preferences dialog, select MCU > Workspace pyOCD Path, and set the following workspace paths (adjust the path to
the Scripts directory for your python/pyocd installation):

. > Lo e
type filter text Workspace pyOCD Path (=1 g v -
Install/Updat -
Jns all/Update Configure the location where pyOCD is installed, The values are stored in the
a weorkspace and override the global paths, Unless redefined per project, they are
4 MCU used for all projects in this warkspace.
Global ARM Taolchains Paths
Global Build Toals Path Afterinstalling pyOCD updates, restart Eclipse for the defaults to be
Global OpenOCD Path re-evaluated and use the Restore Defaults button to configure the new
location,
Global py0CD Path metan
Global SEGEER J-Link Path Executable:  pyocd-gdbserver
Workspace ARM Toslchains F_| | gojger, CAPythani T Scripts Browse.. Pack..
Workspace Build Tools Path
Jiarkspace Open(CO Dath
pyOCD Path
TrOTRIpaCE AT at
Remate Development
Fun/Debug
Team - e e 1 ]
. = . Restare Defaults Apply
@ [2pplyand Close| | Cancel |
Windows:

m  Workspace pyOCD Path > Executable = pyocd-gdbserver
m  Workspace pyOCD Path > Folder = C:\Python27\Scripts
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macOS:
m  Workspace pyOCD Path > Executable = pyocd-gdbserver
m  Workspace pyOCD Path > Folder = /Applications/MBEDCLI.app/Contents/Resources/miniconda/bin

m  Workspace pyOCD Path > Executable = pyocd-gdbserver
m  Workspace pyOCD Path > Folder = ~/.local/bin

Create the PATH variable

Right-click on the project and select Properties. Navigate to C/C++ Build > Environment.

¢ Properties for mbed-os-example-blinky = @
type filter text Environment G-
Resource
Builders
4 CfC++ Build Configuration: | Default [ Active ] v| | Manage Configurations.., |
vg9ing Environment variables ta set
Settings Add...
Tool Chain Editor Variable Value isin Select
CAC++ General WD CiUsershckfymbed-exa..  BUILD SYSTEM
Git PO Ch\Users\ckfumbed-exa..  BUILD SYSTEM Edit...
Project References
Refactoring History Delete
Run/Debug Settings Undefine
@ Append variables to native environment
Replace native emvironment with specified one
Restore Defaults Apply
@ [4pply and Close| [ cancel |

Click Add to add a new variable with name PATH, and select "Add to all configurations."

Click OK to close the New Variable dialog. This step is recommended for Windows to clean up any existing value of the system
PATH variable in the current project (this ensures that the project configuration is isolated from the host environment).
Then, click Edit to open the dialog again. Enter the appropriate value:

m  Windows: C:/cygwin64/bin;${cy_tools_path:gcc-7.2.1}/bin

m  macOS: ${cy_sdk_install_dir}/tools/gcc-7.2.1-
1.0/bin:/usr/bin:/bin:/Applications/MBEDCLI.app/Contents/Resources/miniconda/bin:/Applications/MBEDCLI.app/Conte

nts/Resources/bin:/Applications/MBEDCLI.app/Contents/Resources/git/bin:/usr/local/bin

Also add /usr/local/Cellar/srecord/1.64/bin to /etc/paths
m  Linux: Check the gcc directory path: /usr/bin:/bin:${cy_sdk_install_dir}/tools/gcc-7.2.1-1.0/bin

Note It is possible to target a custom Arm Toolchain instead of GCC 7.2.1 provided by ModusToolbox. To use the official GNU
Arm Embedded Toolchain, install the following to the default location:

https://developer.arm.com/open-source/gnu-toolchain/gnu-rm/downloads

Then prepend the following to the Eclipse PATH instead of ${cy tools_path:gcc-7.2.1}/bin:

<install_dir>/GNU Tools ARM Embedded/7 2018-q2-update/bin
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Build, Program, Debug Application

Build

Select Project > Build to build the project and generate the combined HEX file discussed previously. When complete, the
Console displays a message similar to the following:

hex file ready to flash: BUILD/mbed-os-example-blinky-combined.hex

Program

Open the Run Configurations dialog. Select the “program” configuration under GDB PyOCD Debugging.

On the Main tab, under C/C++ Application, click Browse... to change the specified target from the ELF file to the combined
HEX file. Click Apply

[E] Main| %5 Debugger| = Startup | B Source| [ Cormmaon | 5L SWD Path

Praject:

rbed-os-example-blinky Browse..

C/C++ pplication:
Ci\UsershckPmbe d-examplesimbed-os-example-blinkyABUILDymbed-os-example-blinky- combine d hex

Variables... | [Search Project..| [ Browse.. |

On the Startup tab, make sure the Load symbols option is using the ELF file. If not, select the elf file, and then click Run.

[E] Main | %5 Debugger | = Startup | & Source| ] Common | & SvD Path

Load Symbals and Executable
7] Load symbols
@ Use project binaryi mbed-os-example-blinky.elf

Use fille: Workspace.. | [ File System..
=

When programming is complete, the LED should blink red on the board. You may need to press the Reset button.

Debug

Open the Debug Configurations dialog and select the “debug” configuration under GDB PyOCD Debugging. Repeat the same
process for changing the configuration as shown under programming. Then click Debug.

The IDE will switch to debugging mode and will halt at the break, ready for debugging.

Note While debugging, you may see various errors in your code (main.cpp file), such as “function ‘printf’ could not be resolved.”
These are likely not real errors. They are caused by the import of the make file into Eclipse. To turn these errors off, go to
Project > Properties > C/C++ > Code Analysis, and disable “Potential Programming Problems” and “Syntax and Semantic
Errors.”

3¢ Properties for mbed-os-example-blinky = =]
type filker et Code Analysis Loy
Resource -
Use workspace settings i
Builders 2P = Configure Warkspace Settings...
C/C++ Build @) Use project settings

4 C/C++ General ——
Cade Analysis | E

Documentation 3 type filter text

File Types Narne Severity
Formatter Cading Style
Indexer | Patential Prograraming Prablerns |

Language Mappings

Security Vulnerabilities
Paths and Symbals [

Syntax and Semantic Errars |

Preprocessor Include Patl _

< I b i

@ Applyand Clase | [ Cancel
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The ModusToolbox IDE is based on the Eclipse IDE “Oxygen” version. It uses several plugins, including the Eclipse C/C++
Development Tools (CDT) plugin. For more information about Eclipse, refer to the Eclipse Workbench User Guide. Cypress also
provides a document called the Eclipse Survival Guide, which provides tips and hints for how to use the ModusToolbox IDE.

The IDE contains Eclipse standard menus and toolbars, plus various panes such as the Project Explorer, Code Editor, and
Console. One difference from the standard Eclipse IDE is the “ModusToolbox Perspective.” This perspective provides the “Quick
Panel,” a “News View,” and adds tabs to the Project Explorer. “Perspective” is an Eclipse term for the initial set and layout of
views in the IDE. The ModusToolbox IDE also provides a Welcome Page, which displays on first launch of the IDE for a given

workspace.

Hmie

|?§3"%'.ﬁv§

EyP.. 2 45D R.. P =

]
L

4 15 CapSenseSlider_mainapp

+ @) Tncludes
. (= GeneratedSource
(= psoctsw-1.1
4 (= Source
.+ [§) rnain.c
) eybetod_cmd_dual.d
design.modus

Project

Explorer el

ModusToolbox™ E

- Start
Hews Application
of Search Online for Code Examnples

Quick Panel

tion

T T
B Configure Device

CapSense - CapSenseSlider_mainapp/Source/main.c - ModusToolbox IDE

File Edit Source Refactor MNavigate Search

m}

m

=
Project  Bun  Window Help
|==|si%-0-4 Toolbars — jg s o
Quick Access | 5 | ()
[ rnaine 52 =0 gSow.xx = 0O
* Glebal censtants - — laz " E\s P
#define SLIDER_POS_TO_COMPARE_SCALER (320u) *
-
ddefine WY_TCPHM_PUM_NLM {1y .
#define MY_TCPUM_PUM_MASK (1UL << MY_TCPUM_PUM_NLM) o cypdh -«
5 cyefgh
= 2 cycfg_capse
“define CHECK_BTHE_STATE {1ul) E # SUDER POS
#/#define CHECK_BTNL_STATE (1uL) I
#define CHECK SLOR STATE (1uL) # MY TCRWY
= = #  MY_TCPUN|
. # CHECK BTM =
~| Code Editor ¥ chrocaol
W > @ (anonyrmous
T LED_STATE:
typedef LEQ_OFF = lu, LED ON = Qu} LED_STATE; 5 =
ypedef enum{LED_ . - 4} LED ++  UpdateLEDsy
+ TnitTunerCol
+ Tnitledindice
* Function Prototypes 48 EZIZC Intem
/ s N
woid UpdateLEDs(void); LI CopSenseIn
void InitTunerCommunication(void); @ ° Caplense IS
void InitLedIndication(void); ® © EZI2C ISR_cf
B - @ @ E7IC_conte T
] m » <« L r
B Console &[5 Problems [ Memory 2] News SR ME-8-=0
ModusToolbox Console
Log file(s) for this session are stored at: CitUsershckfiAppData‘local’\Tempi\Logs3@4855133@963713886 ~
Console
] »
Wiritable Smart Insert 1:1

Note If you switch to a different perspective, you can restore the ModusToolbox Perspective by clicking the ModusToolbox icon
button in the upper right corner. You can also select Perspective > Open Perspective > ModusToolbox from the Window
menu. To restore the ModusToolbox perspective to the original layout, select Perspective > Reset Perspective from the

Window menu.
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The following describe different parts of the IDE:

Menus and Toolbars — Use the various menus and toolbars to access build/program/debug commands for your
application. Many of these are covered in the Eclipse Workbench User Guide.

Project Explorer — Use the Project Explorer to find and open files in your application. See Project Explorer for more
information.

Quick Panel Tab — Use this tab to access appropriate commands, based on what you select in the Project Explorer.

Documents Tab — Use this tab to access various documents. This tab is next to the Quick Panel tab. You can also open
documentation from the Help menu.

News View — This is an Eclipse view in the ModusToolbox Perspective that displays a page of blog articles from
cypress.com. This is located in the same panel as the Console and Problems tabs.

B Console [*] Problems [J Memony E]News 5 =g

& CYPRESS

~amge> EMBEDDED IN TOMORROW

m o

SOLUTIONS PRODUCTS DESIGN SUPPORT BUY & SAMPLE
ABOUT CYPRESS

4 m b

Code Editor — Use the Code Editor to edit various source files in your application.

Welcome Page — This is an HTML document. It contains links to Help topics and videos. You can open it it any time
from the Help menu.

Project Explorer

In the ModusToolbox IDE, after creating an application, the Project Explorer contains one or related project folders. The following
images show a PSoC 6 application and a CYW20819 Bluetooth application. For applications imported from Mbed OS, see Mbed
OS to ModusToolbox Flow.

EoP. 2 4D R ZP. = O Eyr. 2|40 R, FP. = O
= ’\’1:‘.:2 = = ’\'1:,:‘) =
4 1% CapSenseSlider_mainapp 4|25 Custam&pp_mainapp
» [a Includes » [aptl Includes
» = GeneratedSource > = bt_20819A1-1.0
» = psochan-11 » = GeneratedSource
4 [ Source + e app_bt_cfg.c
o L] rmain.c d app_bt_cfg.h
S| cyltefT_crnd_dualld > el empty_wiced_bt.c
design.modus > ] wiced_platfarm.c
=| mmakefile.init > wiced_platform.h
modus.mk =| 20819 _readrme
|£\,'. psoch_01_crmlp_sleep_signed.elf design..m-oc.jus
» 125 psocBpdl_Cortex-hd4 5| rnakefileinit
modus.mk
=| readrme.txt

Both types of applications contain a similar project structure. In most cases, focus on the <app-name>_mainapp project. It
contains the main application source code, includes, generated source, design.modus file, and the Makefile.

Note PSoC 6 applications also include a psoc6pdl_Cortex-M4 project folder, which makes available all of the source code
necessary to interact with the peripherals.
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Quick Panel

As stated previously, the Quick Panel is part of the ModusToolbox Perspective. It provides quick access to commands and
documentation based on what you have selected in the Project Explorer.

Quick Panel Dacuments = B8
ModusToolbox™ B
~ Start

Mew Application
& Search Online for Code Exarnples

~ BlinkyLED_mainapp
@, Build BlinkyLED &pplication
< Clean BlinkyLED &pplication
83 Project Build Settings
B Confiqure Device
@ Select Middlewsare

~ Launches
%5 BlinkyLED Debug (J-Link)
% BlinkyLED Debug (KitPrag3)
{2 BlinkyLED Pragrarn {1-Link)
{9 BlinkyLED Prograrm (KitProg3

Quick Panel Tab

The first tab of the Quick Panel contains links to various commands, organized as follows:
m  Start — This contains the New Application link to create new applications, and a link to find Code Examples.

m  Selected <app-name>_project — This contains different project-related links based on the project that is selected in
the Project Explorer, as well as the type of application. Links here include: Build and Clean the application, access
Build Settings, Configure Device, and Select Middleware.

m  Launches — This contains various Launch Configurations, based on the selected application project and device, which
can be used to program the device and launch the debugger. This area is only populated if you have the top project in
your application selected (<app-name>_mainapp). For more information, see Launch Configurations.
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Documents Tab

This tab contains links to various documents, such as the applicable device datasheet, IDE documentation, and API
documentation.

34 Quick Panel =] Documents 52 = 0
Documents

~ General
[ C¥BCH247BTI-D54 Datasheet
=] ModusToolbox Docurnentation Index

=] Release Motes

~ IDE

(@) ModusToolbex IDE Help
g Quick Start Guide

=] User Guide

=] Eclipse IDE Survival Guide

~ APIReference

g PSoC PDL AFI Reference
=] WICED API Reference

Most of these documents are also available from the Help menu, along with other useful documentation and links to the web.
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Welcome Page

IDE Description

The Welcome page is a static HTML file that provides an overview of the ModusToolbox software, as well as links to various
Help topics and videos. This opens by default for a new installation and any new workspace.

=

Elinky - ModusToolbox IDE
File Edit Mavigate Search Project Run  Window Help

[ Welcome 22

ModusToolbox™ E

[E= E=R =)

" =

The ModusToolbox software is a complete development system for embedded applications using Cypress devices. It provides all the tools, firmware, and
documentation you need to rapidly create unique, reliable, and feature-rich products to dominate your market!

For a step-by-step guide to creating applications, configuring devices, and building

Create a New Application

It is important to get your application
off to a good start, and the
ModusToolbox IDE contains a
comprehensive wizard that guides
you through the process. You can
create an application for a supported
kit or evaluation board, or select
custom hardware. The wizard helps
set up an application that is
guaranteed to build without having
to set up include paths, linker
scripts, and build options, or hunt
around for startup code and
middleware packages.

= New Application Wizard Help
- Creating ModusToolbox
Applications video

Configure a PSoC Device

PSoC is the most configurable
device on the planet. The
ModusToolbox IDE gives you one-
click access to cur new Davice
Ceonfigurator that makes setting up
the clocks, pins, and peripherals
easier than ever before.

There are also specialized
Configurators to help you use
amazing PSoC technology like
CapSenss®, Bluetooth Low Energy,
and Smart /O™

» Device Configurator Help
+ Configuring PSoC Peripherals

pplications, read the Quick Start Guide

Add in Middleware

Nobody has enough time to write
every line of code in a modern
application. The ModusToolbox
software includes dozens of
middleware packages for you to use
free of charge.

Every package is fully validated and
characterized so our Middleware
Selector tool only shows you
packages that are compatible with
your selected device(s), ensuring
you don't waste time with the wrong
codel

+ Middleware Selector Help

video

- Selecting Middleware video

Thank you for trying the ModusToolbox software. We hope you have fun with it and make some awesome products!

Build and Debug your Application

Setting up debugger connections
can be a real pain! So, the
ModusToolbox software includes.
everything you need to make it
simple. New applications are
created with all the debug options
that support the target device, pre-
set in the launch configurations. You
can select the debugger hardware,
including popular tools such as the
Segger J-LINK or Cypress KitProg,
and perform every function
imaginable: program, run, debug,
attach and erase, on both single- or
multi-core devices without every
worrying about flash loaders or
download options.

- ModusToolbox
Programming/Debugging Help
- Program and Debug video

=

Click the X on the Welcome Page tab to close it, or click the Restore button to move it to the side.

You can access this page at any time from Help > Welcome.
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The SDK provides the central core of ModusToolbox software. It contains configuration tools, drivers, libraries, middleware, as
well as various utilities, Makefiles, and scripts. You may use one or a few of these tools in any environment you prefer.

Directory Structure

Refer to the ModusToolbox Installation Guide for information about installing ModusToolbox. Once it is installed, the various
ModusToolbox top-level directories are organized as follows:

, desc

, docs

| eclipse

. libraries
) sdk_data

) tools

These directories contain the following files and folders:

m  desc - This contains xml files used with information about installed SDKs. You do not need to use anything in this
folder.

m  docs — This is the top-level documentation directory. It contains various top-level documents and an html file with links
to documents provided as part of ModusToolbox. See Documentation for more information.

m  eclipse (or ModusToolbox.app on macOS) — This contains the IDE. See |DE Description.

m libraries — This contains firmware and resources files, including:
O bt_20819A1-<version>— This contains Bluetooth support drivers, middleware, and documentation.
O platforms-<version> — This contains internal / helper Makefiles used with the IDE and command-line builds.
O psoc6sw-<version> — This contains PSoC 6 support drivers, middleware, and documentation.

O udd-<version> — This contains internal device data files. You do not need to use anything in this folder.
m  sdk_data - This contains files used to track installed SDKs. You do not need to use anything in this folder.

m  tools — This contains all the various tools and scripts provided as part of ModusToolbox. See Tools for more
information.
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Documentation

The /docs directory contains top-level documents and an html document with links to all the documents included in the
installation and on the web.

Release Notes

For the 1.1 release, the release notes document is for all of the ModusToolbox software included in the installation. In the future,
there may be separate SDK-only and IDE-only versions of the release notes, depending on what updates you install.

Top-Level Documents

This folder contains the ModusToolbox IDE Quick Start Guide and this user guide. These guides cover different aspects of using
the IDE.

Document Index Page

The doc_landing.html file provides links to all the documents included in the installation and on the web. This file is available
from the IDE Help menu and the Documents tab in the Quick Panel.

[=[=] % ]
[ ModusToolbox Documentation X +
C @ File | file:y/##C:/Users/ekfModusToolbox_1.1/docs/doc_landing.html r O [« I 2] Q

ModusToolbox™ 1.1 Documentation

ModusToolhox contains several different types of docurnentation. This page provides hbrief descriptions of these documents and links to open therm

Mote: All of these links are for versions of documents included with MadusToalbax 1.1 and the associated SDKs. f you have installed newer versions of the
SDkKs, you must manually navigate to the newer directary versions to locate documents.

Getting Started Documents

This section contains general documents to install ModusToolbox software, use the IDE, learn tips for using ModusToolbox in Eclipse, and porting
applications from other Cypress IDEs

Name Description
WodusToolbo Installation Guide This document is available onling only. It describes how to install the ModusToolbox software on Windows, Linux,
and mac0s
ModusToolbox Release Wotes Features and Known 1ssues for the ModusTooloox 1.1 release
ModusToolbox IDE Quick Start Guide  Step-by-step guide to create and build starter applications using the IDE.
ModusToolbox User Guide Guide covering more details about the ModusToolbox IDE and software features
Eclipse Survival Guide This document is also online only. It offers tips on how the ModusToolbox IDE works in the Eclipse environment
Parting from PSoC Creator Information to port an application from PSoC Creator to Modus Toolbox
Running_ModusToolbosx from the Guide for using the command-line make for ModusTaoloox applications. See also Cypress Programmer 2.1
Command Line OpenQch CLI Guide.
EULA End user license agreement; provided on disk as part of installation.
T e e [ o R pr ey M
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Tools

The /fools folder contains the following tools (version numbers may be different in your installation):

bt-confiqurator-1.1
capsense-configurator-1.1
cfg-backend-cli-1.1
cytmcuelftool-1.0
device-configurator-1.1
dfuh-tool-1.0
fur-loader-2.1
gce-1.2,1-1.0

jre-1.0

rmodus-shell-1.0
openocd-2.1
qspi-configurator-1,1
srnattio-configurator-1.1
ushdew-configurator-1.1
wiiced-scripts-1.0

wiced-toals-1.0

m  Configurators — There are several Configurators used to update various settings for different peripherals. See Use
Configurators.

m  cfg-backend-cli — This contains backend support files used by the system. You do not need to interact with this folder.

m  cymcuelftool — This tool is used to manipulate EIf files. Refer to the CyMCUEIfTool User Guide located in the tool’s doc
folder.

m  dfuh-tool — This tool is used to communicate with a PSoC 6 MCU that has already been programmed with an
application that includes device firmware update capability.

m fw-loader — This is the Firmware Loader tool used to update firmware on the programmer/debugger device on PSoC 6
kits. See KitProg Firmware Loader.

m  GCC — ModusToolbox software includes GCC version 7.2.1 as the preferred toolchain. See
https://www.gnu.org/software/gcc/ for information.

®  JRE - This folder contains the Java Runtime Environment version provided as part of the tool. This is used by the IDE
and the backend. See https://www.java.com for more information.

®  Modus-Shell — This folder contains various helper utilities used by the system. You do not need to interact with this
folder.

m  Open OCD - This contains the version of the Open On-Chip Debugger used by ModusToolbox to program various
boards. For more information, refer to the Cypress Programmer 2.0 User Guide.

m  WICED Scripts — This contains scripts used to build WICED applications You do not need to use anything in this folder.

m  WICED Tools — This folder contains different scripts and tools for programming and debugging the Bluetooth-based
platforms. Refer to the Bluetooth documentation as needed.
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This chapter covers how to make various changes to your application. It includes:

m  Modify Code
m  Use Configurators

m  Change ModusToolbox Settings

m  Select Middleware

®m  Rename Application

Modify Code

Most starter applications work as they are, and there is no need to add or modify code. However, if you want to update and
change the starter application to do something else, or if you are developing your own application, open the appropriate file in
the code editor.

m  PSoC 6: In the Project Explorer, expand the <app-name>_mainapp\Source project folder and double-click the main.c

file.
5P =2 D.. R P = 8 [ mainc 52 = B8
BE - /
4 '_‘5 CapSenseSlider_rmainapp
> [l Includes #include "cy_pdl.h"

> [= Generated3ource #include “cycfg.h™

psactisw-11 #include "cycfg capsense.h” 1

* Global constants

i

#define SLIDER_POS_TO_COMPARE_SCALER (320u)

=] makefile.init

% modus.mk #define MY_TCPUM_PUM_NUM {10y

psoch_ DL cmiip_sleep_signedhelf wdefine MY_TCPUM_PUK_MASK (1UL << MY_TCPUM_PUM_NUM)

+ 25 psoctpdl_Cortex-M4

#define CHECK_BTN@ STATE (1uL}
i fdefine CHECK RTN1 STATE fn -
4 »

m  CYW20819 Bluetooth: In the Project Explorer, expand the <app-name>_mainapp project folder and double-click the
application <app-name>.c file.

e o= D R poo= O = readmebd [£] empty wiced_bt.c 52 = 0
*
=] - i/ B
4 '_‘7‘: ErmphyicedBluetooth_mainapp winclude "app_bt_cfe.h”
> [l Includes #include “"sparcommon.h™
> = bt_2081941-1.0 #include "wiced_bt_dev.h™
» (= GeneratedSource #include "wiced platform.h™ =

#include “wiced_bt_trace.h®
#inclwde "wiced_hal_puart.h"

> [g app_bt_cfg.c
I

#include "wiced_bt_stack.h” =
ot diathe o/
> [0 wiced_platform.h * Function Prototypes E
@A 4 X d
i e‘l‘f:_‘m“_t‘“ static uiced _bt_dew_status t app_bt_management_callback  ( wiced bt _management_evt t event,
= makere, ini

rnodus.mk

= readme.tt o/
B

* Function Nasme: woid application startfwoidl
P
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As you type into the file, an asterisk (*) will appear in the file’s tab to indicate changes were made. The Save/Save As
commands will also become available to select.

Use Configurators

ModusToolbox software provides graphical applications called configurators that make it easier to configure a hardware block.
For example, instead of having to search through all the documentation to configure a serial communication block as a UART
with a desired configuration, open the appropriate configurator to set the baud rate, parity, stop bits, etc. Upon saving the
hardware configuration, the tool generates the C code to initialize the hardware with the desired configuration.

Overview

The ModusToolbox IDE manages configuration of resources in a target application. The IDE stores configuration settings in the
design.modus file. This file is used by the graphical configurators, which generate firmware. This firmware is stored in the
application’s “GeneratedSource” folder. The following diagram provides a high-level view of this interaction between the IDE and

the configurators.

ModusToolbox IDE
Application

— <app-name>_mainapp Folder
—— Includes

—— Generated Source (.c/.h) = o/ files |<

—— Library

. Device |F—————————— > QSPI .¢/.hfiles
—— design.modus P - - .
T Configurator | — — — — — — — — | Configurator
—— Source (application code) IWW W |
—— makefile.init I
—— modus.mk Il ¢/.h files
_| CapSense — | CapSense | .
"| Configurator |a— —— — Tuner o
—— psoc6pdI_Cortex-M4 (PSoC Only)
Bluetooth .c/.h files‘

Y

Configurator

.c/.h files

uUsB
Configurator

Y

Smart 1/0
Configurator

Y

The design.modus file is responsible for holding all of the hardware configuration information. It contains the following:
m  Selected device
m  Resource parameters
m  Configurator parameters
m  Constraints

m  Referenced kits
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Configurators are independent of each other, but they can be used together to provide flexible configuration options. If intended
to be used together, the generated source needs to be saved in the same location. They can be used stand alone, in conjunction
with other tools, or within a complete IDE. Everything is bundled together as part of the unified SDK for distribution purposes.
Configurators are used for:

m  Displaying a user interface for editing parameters
m  Setting up connections such as pins and clocks for a peripheral

®  Generating code to configure middleware

Available Configurators

The available Configurators include:

m  Device Configurator: Set up the system (platform) functions such as pins, interrupts, clocks, and DMA, as well as the
basic peripherals, including UART, Timer, etc.

m  CapSense Configurator and Tuner: Configure CapSense, test it, and generate the required firmware.
m  USB Configurator: Configure USB settings and generate the required firmware.

m  QSPI Configurator: Configure external memory and generate the required firmware.

®  Smart I/O™ Configurator: Configure the Smart I/O.

m  Bluetooth Configurator: Configure the Bluetooth settings.

Refer to the applicable Configurator guide, available from that tool’s Help menu.
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Launching the Device Configurator

If your application includes a design.modus file, double-click on it in the Project Explorer to launch the Device Configurator from
the ModusToolbox IDE. You can also click the “Configure Device” link in the Quick Panel.

CapSense - ModusTaolbox IDE = e
File Edit Mavigate Search Project Run Window Help
- EXE ) EEIEE I - v Bl vt YD

Quick Access | 29 | (G

ByP. 2 350D R.
CifUsersfckfymtwl.1/142/CapSense 2¢CapSenseSlider_mainapp/design.madus - Device Configurator o= =3

. File Yiew Help
4 1= CapSenseSlider_mai

> [ Includes Ifﬁ E

b & GenentedSource) ™ e | Pins | Platferm | Penpheral-Ciocks | |*[*) | 03D (CapSense, etc. (GapSense) - Paramet 5 x
| ot p ins_|_Platform | _Peripheral-clod (CapSense, etc) (CapSense) - Parameters
@ Souree [Enter Fter rext .. |7 B E| ¥ R | [errerfrertet.. ZE
—Ld L Resaurce Per| | Name Value -
> Analog (7) Enable CapSense

> Communication Target CPL core | Cartex M4 -

& madus.mk

» Digital

. psoc6 01 emlp g | , Systern (2) Capacitor count ‘3 ‘
> = psochpdl_Cortex-M4] CSD (CapSense, etc) @ 4 Exterr_mITqus
T Multi-Counter Watchdog Timer (MCWDT) 0 (3) CapSense Configurator Launch Capsanse Confiquratar BE
[C] Multi-Counter Watchdog Timer (MCWDT) 1 (%) CapSense Tuner ILaunch CapSense Turer ]
o] [T Real Time Clock (RTC) 4 CSDADEC
Q [AD w=y & (7) Enable CSDADC B
4 CSDIDAC
(7) Enable CSDIDAC B

4 CapSense Capaciters

ModusToolbd |« ' @ cmod [ J[erim anaing wsec) -]

& X

b Start Matice List

ey e o i Ermr’s] (] Warr\mqs] D 0 Tasks o 0Infos

@&, Build CapSenseSlider Fix Description
= Clean CapSenseSlider
B Project Build Settings

B Configure Device

@y Select Middleware

Location

= Launches

Ready

As you select and enable different resources in the Device Configurator, the Parameters pane displays various configuration
settings that can be updated. For more details, refer to the ModusToolbox Device Configurator Guide available from the Help
menu.
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Launching Separate Configurators

Configure Applications

To launch a separate configurator from the Device Configurator, enable the desired resource under Peripherals > Resource,
then click the [Launch . . .] button under Parameters.

Eile  ¥iew Help

=

Peripherals | Pins | Platform | Peripheral-Clocks | oma |

Enter filter text...

AYE® & 2@

CufUsers/ekifmbwd.1/142/CapSense2/CapSenseSlider_mainapp/design.modus - Device Configurator

[E=S ol ==
C3D (CapSense, ete.) (CapSense) - Parameters g X
|Er|ter filter text... LL‘ =

Resource

- Bnalog

> Communication

> Digital

4 Systern

7] Multi-Counter Watchdog Timer (MC
[C] Multi-Counter Watchdog Timer (MC
[7] Real Time Clock (RTC)

4 1]

Motice List

o 0Errars

I 0Warnings | [—| 0 Tasks

Fix Description

Ready

In this example, the CapSense Configurator opens in a separate window.

Personality

Marne Walue
4 External Tool

-

"‘3\, CapSense Configurator Launch CapSense Configurator

m|

T In L

T.

CifUsers/ckf/mbnl, 1/142/CapSense2CapSenseSlider_mainapp/GenerstedSource/cycfg_capsenseh - CapSense €. | = || 5 |

Eil:  Help

HE

+

Basic | Adwanced Pins.

4+ Move up ¥ Move down | | % Delete 5D buning mode: | Manual tuning -
Type  Name Sensing Mode Sensing Element(s) Finger Capacitance
o Buttonl CS (Mutual-cap) 1 R T M2

» LinearSliderl CSD (Self-cap) 5 Segments MR

Sensor resources
5D electrodes: 5

S electrodes: 2

Pins required: 10

Motice List

8 x

Fix Description

Lacation

Ready

information. These are available from the configurators’ Help menu.

Change Application Settings

Refer to the individual configurator guides for more

For CYW20819 Bluetooth applications only, use the Change Project Settings dialog to change various application parameters.

Change Project Settings

o[B8 =]

OTA P UPGRADE: [0

5

BET_DEVICE_ADDRESS: default

LIART: AUTO
APP YIP: |xip_pi
TRAMSPORT: |LART

EMABLEDEBUG: |1

) o
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To open the dialog, right-click on a project and select Change Application Settings. For more information about the various
parameters, refer to the 20819 _readme.txt file.

Select Middleware

The Middleware Selector allows you to select what firmware packages to add or remove from the application. The tool displays
only middleware that is valid for the current platform. After adding or removing middleware from an application, the necessary
compiler options, such as include paths, will be added or removed.

Iiddleware Selector = @
Search:
in all DFL applications. ’ ' ’ -
DFU SDK transpart BLE BLE transpart layer for Dewvice Firmware Update Software Development Kit, Use it on top of
the DFU SDK Core.
DFLI SDK transport T2C 12C transport layer for Device Firmware Update Software Development Kit, Use it on top of
the DFU SDK Core,
DFL SDK transport SPI SPILtransport layer for Device Firrmware Update Software Developrment Kit, Use it on top of
the DFU SDK Core.
DFLI SDK transport UART UART transport layer for Device Firmware Update Softwsre Development Kit, Use it an tap
of the DFU SDK Core. E
Ernulated EEPROM Allows creating an ernulated EEPROM in flash that has the ability to do wear leveling and
restare carmupted data from a redundant copy. Operates an the top of the Flash driver fram
POL.
FreeRTOSv10.0.1 FreeRTOS adapted to run on Cortex-M4, Consult the FreeRTOS docurnentation for details
on how to port it to Cortex-h0+,
MCUbaot Library This is the MCUbaot Library component,
P5&, Crypta Library This is the PSACrypta Library companent,
Retarget /O Application cade frequently uses standard 10 library functions, such as scanf) and printf()

ta perfarm input and output operations. This utility allows you to retarget standard C
tun-time librang IO functions to the user-defined target,

Segger emin Core, no 05, no Touch, Hard FP 45,46 Segger Graphical user interface for embedded applications, core software companent hard
FP, without operating system support and without tauch suppart, Tt is required in any
ernilin display applications, Note that this software component is not compatible with
ChD + as it requires a floating paint unit.

Segger emiin Care, no 05, no Touch, Soft FPv5.46  Segger Graphical user interface for embedded applications, core software companent saft
FP, without aperating systern support and without touch suppart. Itis required in any -

@ |

A middleware component can be distributed as a pre-compiled library. In this case, there are library variants compiled using soft-
float and hard-float application binary interfaces (ABls). The ABI used to compile a library is specified in the middleware
component name. You must compile your entire application with the same ABI and link with a compatible set of libraries.
Therefore, use the same floating-point ABI for middleware libraries and the toolchain settings for your application. To change the
Float ABI toolchain settings, open Project > Properties. Then select the C/C++ Build > Settings > Target processor and
specify the Float ABI option. You must also specify the same Float ABI for all dependent projects.

Launch the Dialog

Right-click on the main project and select ModusToobox Middleware. You can also click the “Select Middleware” link in the
Quick Panel

P 23D HHR Z P

4 [15 CapSenseSlider_mainapp.
) Includes Mewr »
(= GeneratedSource

Go Into
= piochsw-11
(= Source Open in Mew Window
=) cybetind_crmd_dual|
& design modus Change MadusTaalbox Settings..
2 makefile.init ] MndusTnnIhan\ddlew%& Selectar Ctrl+8

A mndusmk
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Search

The Search box helps you find various components in the dialog by filtering the matching string. This follows the Java pattern

matching syntax (https://docs.oracle.com/javase/7/docs/api/javalutil/regex/Pattern.html). For example, a period (.) will show
everything.

Middleware Selector o |-G wEss]

Search: sd
X -
[] DFU SDK Care

Dewice Firmware Update Software Development Kit, core software component, Itis required in all DFU applications.

[C] DFU SDK transport BLE

m

BLE transport layer for Device Firmware Update Software Developrent Kit. Use it on top of the DFU SDK Core,

[7] DFUSDK transport T2C. T2C transport layer for Device Firmware Update Software Develapment Kit. Lise it on tap of the DFU SDK Care,

[ DFUSDK transpart ST SPtransport layer far Device Finmware Update Saftware Development Kit, Use it on top of the DFU SDK Core,

[] DFU SDK transport UART  UART transport layer for Device Firrmware Update Software Develaprent Kit. Use it on top of the DFU SDK Core,

Y
'\:?/'

Enable/Disable Middleware Component

Click the check box next to the desired middleware component to enable it or disable it as applicable.

Middlewsare Selector

=8 B X5

Search:  sdk
11 £
[C] DFU SDK Core

Dewice Firmware Update Software Development Kit, core software component Itis required in all DFU applications,

[7] DFUSDK transport BLE  BLE transport layer for Device Firmware Update Software Develaprent Kit. Use it on top of the DFU SDK Care,

[7] DFU SDK transpart 12 I2C transpart layer for Device Firmware Update Software Develapment Kit. Use it on top of the DFU SDK Care,

[ DFU SDK transport UART - UART transport layer for Device Firrmware Update Software Develaprent Kit, Use it on top of the DFU SDK Core,

ey
|\‘__7/|

When you click on a middleware component, it is highlighted.

m  |f there are any dependencies, they will be highlighted in a lighter color.
m If an enabled component has dependencies, all dependencies will also be enabled.
]

Disabling a component will not disable dependent components. You must disable dependent components one at a
time.

Click OK to close the dialog and update your application.
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Rename Application

Due to various project dependencies, you cannot use the Eclipse Rename function for ModusToolbox 1.1 applications. If you
want to rename an application, you must create a new application with the desired name. Then, copy files from the old

application to the new one.

If you attempt to use the Eclipse Rename dialog, a message will display when you click OK.
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This chapter covers various aspects of building applications. Building applications is not specifically required, because building
is performed as part of the programming and debugging process. However, if you are running the ModusToolbox IDE without
any hardware attached, you may wish to build your application to ensure all the code is correct. If you changed code in one of
your projects, you may wish to build just that project.

®  Build with Make

m  Build with IDE

m  Generated ELF Files

m  Enable HEX File Generation
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Build with Make

You can build applications from the command line using your preferred version of Make. Refer to the Running ModusToolbox
from the Command Line document located in the <install>/docs directory for more information.

Build with IDE

After loading an application, it is best to first build everything to generate the necessary files. Click on an application’s “mainapp”
project in the Project Explorer. Then in the Quick Panel, click the “Build <app-name> Application” link.

o Hp v fE %B = O

ModusToolbox™ E

b Btart
~ BlinkyLED_mainapp

I &, Build BlinkyLED Application I
<3 Clean BlinkyLED Application

B Project Build Settings
B Configure Device
&y Select Middleware

} Launches

Messages display in the Console, indicating whether the build was successful or not.

B Console 32 | [2 Problerns  [] Mernory ER | q mH -5,-<| #BE-Cr= 8
COT Build Console [BlinkyLED_tmainapp]

A T ke e I e Ay T

Invoking: GHU ARM Cross Creste Flash Image
arm-none-eabi-objcopy -0 ihex "BlinkyLED mainapp.elf"™ "BlinkyLED mainapp.hex"
Invoking: GHU ARM Cross Print Size
arm-none-eabi-size --format=berkeley "BlinkyLED mainapp.elf™
text data bss dec hest filename
o852 32 85 1ego2 28fc BlinkyLED mainapp.elf
Finished building: BlinkyLED mainapp.siz
Finished building: BlinkyLED mainapp.hex

m

11:54:@5 Build Finished (teock 2s.263ms)

Note Be aware that there are several Console views available.

You can access the different views using the Display Selected Console Q- button (or the pull-down arrow). The Global
Build Console is the only way to see all of the results in one place. If you just have the standard Console open, it resets every
time a new project in the application starts building. You won'’t see any errors if they are not on the final project that gets built.

For subsequent updates, you can build one or more projects using the right-click menu options. Any projects that are dependent
on the project being built will also be built. The ModusToolbox IDE supports all the usual application and build options available
for the native Eclipse IDE.

Note When the active build configuration is changed it affects only the selected project. The active build configuration for any
dependent projects is specified separately for each project. Therefore, if you want to use the same configuration for all projects
(for example, Debug or Release), it must be set for each project. It is possible to select multiple projects at once from the Project
Explorer and then select the active configuration.
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Build Settings

The ModusToolbox IDE uses standard Eclipse CDT build settings for things such as:
m  Custom defines
®  Include paths

m  General options to the compiler/linker

To change build settings, first select the appropriate project and then click the “Project Build Settings” link in the Quick Panel.
Note that build settings are project specific, NOT application specific. So, they must be set in the project or projects in which they
are to be used.

BEo =D w=v S&TE %8B = 8

ModusToolbox™ E

~ BlinkyLED_m ainapp
GS Build BlinkyLED Application
g Clean Bl L "

B3 Project Build Settings

Configure Device

@y Select Middleware

} Launches

This link opens the Eclipse Properties dialog on the C/C++ Build > Settings page. This dialog has many pages with a lot of
settings. The following sections show a few that you may wish to use for your application and environment.

[3& Properties for CapSenseSlider_ mainapp [= [ =]
type filker text Settings B T
> Resource
Builders
4 C/C++ Build Configuration: [Debug [ Active | '] [Manage Configurations..

Build ariables
Ervironrment

) Tool Settings | ¥ Toolchains | Bl Devices | # Build Steps | © Build Artifact | [p Binary Parsers | @ Error Parsers |

SOl CRam Eamar (22 Target Processor ARM farmily [mrtax-md v]
s C/C++ General (2 Optimization
> MCL (2 Warnings
Project References (2 Debugging Instruction set [ Thumb (mthumb) -
Refactoring History 4 B GNU ARM Cross Assembler
RunsDebug Settings (3 Preprocessor
Task Tags (B Includes Endianness [Tasichain default -]
> Walidation (2 Warnings
(B Miscellaneaus
4 55 GHUARM Cross C Compiler | FPU Type [Tasichain default -
5 Preprocessor
2 Includes
(2 Optirization Generic (-mcpu=generic)
(2 Warnings
(2 Miscellaneous

Architecture [Too\cham default v]

[T Thurnb interwork {-mthumb-interuork)

(]

Float AET [Library with FP softfi) -

Unaligned access [Taalchain default -

Toolchain default

4 15 GNU ARM Cross G Linker TeslEein dEeul
(B General
(2 Libraties Toolchain default

A
(5 Miscellaneous Enabled (+simd)

Small {(-memodel=smally
Strict align (-mstrict-align)
Othertarget flags

@ Apply and Close| [ Cancel

Note Any changes made to C/C++ build settings in the IDE are not written back to external Makefiles, such as modus.mk.
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The Tool Settings tab contains the following settings:

Target Processor — This section allows for configuring settings related to the target device and what optional hardware
features it provides.

Optimization — This section allows for configuring optimization options that apply to both the assembler and compiler.
Warnings — Provides controls for configuring common warning options for the assembler and compiler.
Debugging — Provides controls for configuring common debug related information for the assembler and compiler.

GNU ARM Cross Assembler — Provides a summary of the assembler command line options that were configured in any
of the other tabs.

O Preprocessor — Provides options for setting up additional command line specified preprocessor defines and
undefines for the assembler.

O Includes — Provides options for setting up include paths for the assembiler.

O Warnings — Provides general input for specifying command line arguments for controlling how different warnings
are handled for the assembler.

O Miscellaneous — Provides general input for any additional assembler command line options to specify.

GNU ARM Cross C Compiler — Provides a summary of the compiler command line options that were configured in any
of the other pages.

O Preprocessor - Provides options for setting up additional command line specified preprocessor defines and
undefines for the compiler.

O Includes — Provides options for setting up include paths for the compiler.

O Optimization — This allows for compiler specific optimization settings which where not specified in the top level
Optimization section.

O Warnings — Provides general input for specifying command line arguments for controlling how different warnings
are handled for the compiler

O Miscellaneous — Provides general input for any additional assembler command line options.

GNU ARM Cross C Linker — Provides a summary of the linker command line options that were configured in any of the
other pages.

O General — Provides options for specifying basic linker command line options.
O Libraries — Provides options for specifying what libraries to link against and where those libraries are located.

O Miscellaneous — Provides options for specifying additional linker command line arguments.

For details about what options are available, and what they do, refer to the GCC option summary:

https://gcc.gnu.org/onlinedocs/gcc-7.2.0/gcc/Option-Summary.html

More details about the Eclipse build settings can be found here:

https://help.eclipse.org/oxygen/index.jsp?topic=%2F org.eclipse.cdt.doc.user%2Freference%2Fcdt u_properties.htm
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Macros

To define a macro, click the Tool Settings tab, and select GNU ARM Cross C Compiler > Preprocessor. Use the icons to add,
delete, edit, or reorder macros.

Properties for CapSenseSlider_mainapp [ ==
type filter text Settings =g - v
a Resource

Linked Resources =
Resource Filters Configurstion: |Debug [ Active ] = | [Manage Canfigurtions.. |
Builders
4 C/C++Build
Build Variables & Taal Settings | ﬁ} Toolchains | B Devices | # Build Steps Build Ar’tlfactl Binary Parsers | @ Error Parsersl
Ervironment 4
Logaing (32 Target Pracessor [7] Do not search systemn directories (-nostdine)
Settings (22 Optimization [] Preprocess only {-E)
Y
Tool Chain Editor % Warnings Defined symbels (-0)
> C/C++ General (# Debugaing
> MCU 4 B3 GNU ARM Cross Assernbler

Praject Referances
Run/Debug Settings

(8 Preprocessor
(2 Includes

Task Tags (2 Warnings
> Validation i

DEBUG
APP_MNAME=""CapSensedlider_cmd"

m

4 B GNUARM Cross C Compiler
(2 Preprocessor
T T
(2 Optimization
(2 Warnings
(3 Miscellaneous

4 B3 GNUARM Cross C Linker
(2 General
(2 Libraries Undefined syrmbals (-L) £
2 Miscellaneous

GCC Version

ModusToolbox software includes GCC version 7.2.1 as the preferred toolchain to use with the ModusToolbox IDE. If you have a
different version of GCC you prefer, update the project properties to point to the appropriate toolchain folder. You must do this for
all projects in an application. Click the Toolchains tab, and then click the appropriate link to update global or workspace
preferences, or project properties.

Properties for CapSenseSlider_mainapp [= '@
type filker text Settings (=14 - v
a Resource

Linked Resources =
Resource Filters Canfiguration: [Debug [ &ctive ] VI IManage Canfigurations...
Builders
4 C/C++ Build
Build Variables 5 Tool Settnlgs | & Toalchains | a Devices | 4 Build Steps | Build Ar’tlfactl Binary Parsers | @ Error Parsersl
Ervironment
Logging Marne: GHU MCL Eclipse ARM Ernbedded GCC (arm-none-eabi-goe) -
Settings
: ARM (Ahrch32, -
Tool Chain Editar Architecture fputrch32)
> CIC++ General Prefix: arm-none-eabi-
> MCU
Suffiz:
Project Referances b 1
Run/Debug Settings C compiler: gee 3
Task Tags C e+ compiler: ger
> Walidation
Archiver: ar
Hex/Bin converter:  objcopy
Listing generstor:  objdurnp
Size command: size
Build comrmand: make
Remave cormmand:  rm
Toolchain path: $cy_sdk_install_dirl/taals/gec-7.2.1-10/bin
{to change it use the glabal or workspace preferences pages or the project properties page)
Build taals path:
{to change it use the glabal or workspace preferences pages or the project properties page)
@ Apply and Clase| [ Cancel
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Pre-Build/Post-Build Commands

Click the Build Steps tab to access pre-build and post-build commands.

a Resource
Linked Resources

Resource Filkers Configuration: |Debug [ Active ]

~| [Manage Canfigurations.. |

Builders
4 C/C++ Build
Build Wariables

i Tool Settingsl 5] Too\chainsl B Device”i Bluild Steps || I Build Ar’tifactl Binary Parsersl @ Error Parsersl

Emvironment
Lagging Pre-build steps

Settings Comrand:
Tool Chain Editar
o C/C++ General
> MCU
Project References
Run/Debug Settings
Task Tags
» Walidation

Description:

Post-build steps

Command:

Description:

Include Paths

To add/update include paths, go to C/C++ General > Processor Include Paths ...

Hey_sdk_install_dirltools/madus-shell- L0/bin/bash --nore --naprofile ${cy_sdk_install_dir}/libraries/psacEsw- L0/ makefiles/platfarm

B4 Properties for CapSenseSlider_mainapp = @
type filter test Preprocessor Include Paths, Macros etc. (=g -
> Resource
Builders
4 C/C++ Build Configuration: [Debug [ Active ] =] [anage Configuratians..

Build Variables
Environment

Logaing Entries | <= Prowiders

Settings
anl Chain Editn Languages Setting Entries Add...
4 CfC++ General Assernbly § CDT User Setting Entries aih

> Code Analysis GHUC
Documentation

& Exported Entries from Referenced Projects [ Shared |

> &3 CDT Managed Build Setting Entries [ Shared | Clear Entries

File Types
Farmatter Expart
Indexer

Language Mappings

Daths and hal Mowe Up
Preprocessor Include Paths, Macros etc. Move Diowvn

> WICY
Project References
Run/Debug Settings

Task Tags
> Validation
(@) Setting entries for this provider are supplied by the system and are not editable,
Show built-in values
Restore Defaults Apply
‘/7)‘ [Apply and C\osel [ Cancel ]

Path/Build Variables

¢ Properties for CapSenseSlider_mainapp = @
type filter text Settings =14 v -

-

1

A

A

-

4 CYPRESS
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As shown in previous screen captures, there are path variables used in various settings. Some are defined by the underlying
Eclipse framework, others are added for use with the ModusToolbox IDE. The following sections show where these are defined.

ModusToolbox™ IDE User Guide, Document Number: 002-24375 Rev *A

46



A

CYPRESS Build Applications

g@” EMBEDDEDIN TOMORROW™

Eclipse Path Variables

These are defined on the Resource > Linked Resources Properties page.

Properties for CapSenseSlider_mainapp
fype filter text Linked Resources
Pathariables | Linked Resources
FEE FIETs Path variables specify lacations in the file systern, including other path variables with the syntax "$yAR}",
Builders The locations of linked resources may be specified relative to these path variables,
C/C++ Build Defined path variables for resource 'CapSenseSlider_mainapp®
» CfC++ General
Mew...
MU MName Value D,
Project References Ml cosishete) Edit..
Run/Debug Settings [ CY_SDK_INSTALL_DIR CAUsersickftodusToolbox_L0
Task Tags (= ECLIPSE_HOME CiUsers\ckPModusToolbox_LD0heclipsel, Remove
» Validation (= PARENT_LOC C\Usersickfimtuwh 2856\ CapSensed
(= PROJECT_LOC Clsers\ckfirmtni2856\CapSense 2 CapSenseSlider_mainapp
(= WORKSPACE_LOC Ci\Usershckfimbnt 28564 CapSensed
(=2 cmisis_rte
®@ Apply and Close| [ Cancel
ModusToolbox IDE Build Variables
These are defined on the C/C++ Build > Build Variables page.
B¢ Properties for CapSenseSlider_mainapp = [ B[]
type filter text Build Variables (CR AR
» Resource
Builders
Configuration: |Debug [ Active | ~| [Manage Canfigurations..|
Environmment
Logging —
Sattings Mame Type Value ~ | Add.,
Toal Chain Editar = String i £ Edit
» C/C++ General ALLUSERSPROFILE String ChProgramData
MCU APPDATA String Cillsers\ckfAppData\Roaring Delete
Project References ArchType String 8664
Run/Debug Settings asl g String Destination=file
Task Tags build_files String <ECLIPSE DYHAMIC VARIABLE
Validation build_praject String <ECLIPSE DYHAMIC VARIABLE >
build_type String <ECLIPSE DYMAMIC YARIABLE -
BuildAstifactFileBaseMarne String HPrajMame}
BuildArtifactFileExt String elf
BuildAstifactFileMName String $PraojMamelelf
BuildArtifactFilePrefix String
BuilderVersion String 0.0.4
CARBOMN_MEM_DISABLE String 1 i
V1Ehow system vaniables
Build Yatiables are IDE anly wariables, which can be used for string substitution when defining external builder
configuration, such as environment variable value or camman line parameter in form of ${WARY, internal builder may
use them directly,
Restare Defaults Apply
®@ [Bpplyand Close [ concel |

Generated ELF Files

By default, the IDE only generates ELF files as part of the build. To enable generating HEX files, see Enable HEX File
Generation. Each type of application generates ELF files as follows:

PSoC 6 Devices

For PSoC 6 MCU devices, the following ELF files are generated. After a build, the ELF files are located in <app-
name_mainapp>/Debug/
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m  <app-name>_mainapp_final.elf: This is used by the Run / Debug Configurations in the IDE

m  <app-name>_mainapp_signed.elf: This is used by the command-line interface (CLI) to program the image via
OpenOCD.

®  <app-name>_mainapp.elf: This is a standard ELF file created by the linkers in the PSoC 6 MCU build process.

CYW20819 Bluetooth Devices

For CYW20819 Bluetooth devices, only the <app-name>_mainapp.elf file is generated.

Enable HEX File Generation (PSoC 6)

Follow these instructions to enable HEX file generation in the ModusToolbox IDE for a PSoC 6 application. These steps include
using the final ELF file as an input. This is not applicable to CYW20819 Bluetooth devices.

1. Click on the <app-name>_mainapp project and select the “Build Settings: link in the the Quick Panel.

e 22 D HHR TP = O
B[ <
=5 CapSenseSlider_mainapp
=% psochpdl_Cortex-Md
< >
®a = o

ModusToolbox™ E

~ Start
Mew Application
& Search Online for Code Examples
~ CapSenseSlider_mainapp
&, Build CapSenseSlider Application
«§f Clean CapSenseSlider Application
I B3 Project Build Settings I
M Configure Device v
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2. On the Properties dialog, select the Toolchains tab on the C/C++ Build > Settings page, select the Create flash image
check box.

type filter text

+ Resource

Builders

AT+ Build
Build Variables
Environmment
Logging
Settings
Tool Chain Editar

[

Prefix: arm-none-eabi-
s CfC++ General
. MeU Suffba
Project References C compiler: gee
Run/Debug Settings .
Tosk Tags C++ compilen: g+t
> Walidation Archiver: ar
Hex/Bin converter:  objcopy
Listing generator: abjdurmp
Size command: size L
Build command: make
Rernowe cornmand:  rm

Properties for CapSenseSlider_mainapp

Settings

—
[ 153 Tool Setting| | & Toolchains | | Devices |

Marne:

Architecture:

Build Steps Build Artifact | i) Binary Parser * [ *

GMNU MCU Eclipse £RM Embedded GCC (arm-none-eabi-gcr)

ARM (BArchid) -

Taolchain path: Hey_sdk_install_dirlftaols/gee-7.2.1-L.0/bin

{ta change it use the global or workspace preferences pages or the project properties pa

Build tools path:

(to change it use the global orworkspace preferences pages or the project properties pa

Create sxtended listing
[ Print size

3. Select the Tool Settings tab Then, select GNU ARM Cross Create Flash Image in the tree and edit the Expert Settings,
Command line pattern field.

Properties for CapSenseSlider_mainapp
type filter text Settings . o
> Resource

Builders
a C/C++ Build l
Build Yariahles
Eriranment
Logging
Settings
Tool Chain Editor
» CAC++ General
> MCU
Project References
Run/Debug Settings
Task Tags
» Walidation

5 Tool Settings |{5 Toolchains | B Devices | # Build Steps | 7 Build Artifact [ [sj Binary Parsers [ @ Error Parsers

(5 Target Processor
(# Optirnization
(2 Warnings
(2 Debugging
a4 15 GNU ARM Cross Assembler
(8 Preprocessor
(% Includes
(22 Warnings
5 Miscellanzous
4 B GNUARM Crass € Compiler
(8 Preprocessor
(% Includes
(2 Optimization
5 Wamings
(5 Miscellansous
a B GNUARM Cross C Linker
(# General
(3 Libraries
ol
4 [ GNUARM Crass Create Flash Image
T eneral

Coramand:  Hcross_prefixi¥crass_objcopylffcrass_suffid

All aptionsi .0 ihex "CapSenseSlider mainapp.elf" -

Expert settings:
Command

line pattern: HCOMMAEND] -0 ihex ${ProjName]_final.elf ${ProjMame]_final_manual hex

m

£ Lpply and Close] I Cancel

a. Change the existing pattern to the following:
${COMMAND} -O ihex ${ProjName} final.elf ${ProjName} final manual.hex

b. Click Apply and Close.
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4. Build the application. When complete, expand the Debug folder and observe that the specified HEX file was generated.

[¥y Projec... 33 Az Debug Uil Regist.. ', Periph.. = O
B -
v 125 CapSenseSlider_mainapp ~
4 Binaries
[ Includes
~ [= Debug
(& GeneratedSource
(= psocsw-1.1
= Source
?f; CapSenseSlider_mainapp_final elf - [arm/lg]
%5 CapSenseSlider_mainapp_signed.elf - [arm/le]

S

pSen
CapSenseSli

SpSenseshder mamapp.mop
[ makefile
[ ebjects.mk
[ sources.mk
& eihelir mb

ModusToolbox™ IDE User Guide, Document Number: 002-24375 Rev *A 50



8. Program and Debug

& CYPRESS

- EMBEDDED IN TOMORROW"™

Programming and debugging is native to your chosen development environment. Cypress devices are supported in the major
program and development solutions. Primarily, this means J-Link and OpenOCD. These solutions provide for programming flash
within a device and provide a GDB server for debugging.

This chapter covers various topics related to building and debugging using the ModusToolbox IDE for PSoC 6 devices and
CyW20819 Bluetooth devices.

m  PSoC 6 Programming/Debugging

O Launch Configurations

O Attach to Running PSoC 6 Target

O Programming eFuse

O Debug Connection Options

O Select Specific CMSIS-DAP Device

O Select Specific J-Link Device

O KitProg Firmware Loader

®  Bluetooth Programming/Debugging

O Launch Configurations

O Debug Settings
m  Mbed OS Programming/Debugging

O Launch Configurations

O Change PyOCD Message Color

O Enable Peripherals View

O  Attach to Running Target (PyOCD)
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The flow for programming and debugging is similar for all devices. The ModusToolbox IDE contains several Launch

Configurations that control various settings for programming th

e devices and launching the debugger. Depending on the kit and

type of applications you are using, there are various Launch Configurations available.

There are two sets of configurations: one for KitProg3 (included on-board on most Cypress PSoC 6 based kits) and another for
J-Link. These are shown in the Run/Debug Configurations dialog, similar to the following.

Run Configurations

Create, and run confi

‘ = ::: v Configure launch settings frorm this dialog:

type filter text - Press the 'Mew! button to create 3 configuration of the selected type.

4 [c] GDE OpenOCD Debugging? | - Press the 'Duplicate’ button to copy the selected canfiguration,

[c] BlinkyLED Debug tkitPrag3
[£] BlinkyLED Erase (KitProg3)
[£] BlinkyLED Program (KitPrag3)
GDB PyOCD Debugging

5DB SEGGER. J-Link Debugging
[T] BlinkyLED Debug {J-Link)

[£] BlinkyLED Erase (-Link)

[©] BlinkyLED Program {)-Link)
Ju JUnit

4 Launch Group

i Launch Group (Deprecated)

®

- Press the 'Delete’ button to remove the selected configuration.

i

v - Press the 'Filter’ button to configuee filtering options.

Pl

- Edit or view an existing configuration by selecting it.

(2

Filter matched 12 of 16 iterns

‘?:' Run

Configure launch perspactive settings fram the 'Berspectives’ prefarence page.

Close

=
(5

You can open these dialogs from the Run menu or by selecting the down arrow * next to the Run and Debug commands.

These configurations include the application name and protocol, for example:

CapSenseSlider Program (KitProg3)

CapSenseSlider Debug (J-Link)

Note KitProg3 configurations may not work if a J-Link probe is attached to the kit.

When an application is created, the tool generates the following launch configurations for both KitProg3 and J-Link. Some items
display in the Quick Panel, and some are in the Run/Debug Configurations dialog only.

Debug: This launch configuration builds the entire application on both cores, programs all the device's memories, and

]
then starts a Cortex-M4 debugging session.

m  Erase: This launch configuration erases all internal memories.

®  Program: This launch configuration builds the entire

and then runs the program.

ModusToolbox™ IDE User Guide, Document Number: 002-24375 Rev *A

application on both cores, programs all the device's memories,

52



@ CYPRESS Program and Debug

EMBEDDED IN TOMORROW™

Attach to Running PSoC 6 Target

There are some cases where you may wish to attach to a running PSoC 6 target as part of a debug session. This is
accomplished by copying and modifying existing debug configurations.

KitProg3 over OpenOCD

1. Open the Debug Configurations dialog, and duplicate the appropriate debug configuration for the application; for example,
"BlinkyLED Debug (KitProg3)."

IR
type filter text

[ GOEB Hardware Debugging
4 DB OpenOCD Debugging
[ BlinkyLED Debug (KitProg3h

[C] BlinkyLED Erase (KitProg3) Mewr
[E] BlinkyLED Program (KitPro) [ Duplicate %
[] GDE PyOCD Debugging % Delete

. [€] GDB SEGGER J-Link Debugging,

2. Rename the new Debug configuration to something meaningful, such as "Attach CM4."

3. Go to the Debugger tab.

Name: | Attach ChM4
[ Main | %5 Debugger| = Startup E - Source| [C] Common | &, SVD Path

-~
Config options: -5 "${cy_tools_path:openccd}/scripts” ~
-5 "S{workspace_loc)/BlinkyLED_config/GeneratedSource”
-c "set ENABLE_ACQUIRE 0"
-c "source [find interface/kitprog3.cfg]” v
Allocate console for OpenOCD Allocate consele for the telnet connection

a. Inthe Config options field, insert the following as the first command:
-c "set ENABLE ACQUIRE 0"

4. Go to the Startup tab.

Name: | Attach CM4

[2] Main | %% Debugger | b Startup| % Source | [] Common| %, SVD Path

~
Symbolsoffsethe | |

[oad executable
Us

roject binary:  BlinkyLED_mainapp_final.elf

Use file: Workspace... File System...

Runtime Options
[IDebug in RAM

Run/Restart Commands
[ Pre-run/Restart reset Type: | run

[ 5et program counter at (hex):
[ 5et breakpoint at: main
[4 Continue

Restore defaults

a. Unselect Initial Reset.
b. Unselect Load executable.
c. Unselect Pre-run/Restart reset.

d. Delete everything in the text field under the Pre-run/Restart reset check box.
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e. Unselect Set breakpoint at.
f.  Select Continue.

5. Program your device, and attempt to attach to the running target using the new launch configuration.
J-Link
6. Duplicate the appropriate debug configuration for the target core; for example, "Debug (J-Link)."

EI=E
type filter text
[Z] GDB Hardware Debugging
GDB Open0CD Debugging
~ [C]| GDB SEGGER J-Link Debugging
[c] BlinkyLED Add CM4 to CMO+ Debug session (J-L
[5] BlinkyLED Debug (I-Link}

[ BlinkyLED Debug CMO+ New

[©] BlinkyLED Erase (-Link) = Duplicate
[£] BlinkyLED Program (-Lir 3¢ Delete
[] BlinkyLED Program CM0-~

7. Rename the new Debug configuration to something meaningful, such as "Attach (J-Link)."

8. Go to the Debugger tab.

Name: | Attach CM4 (J-Link)

[E] Main ﬁ% Debugger| [@= Startup E Source | [T] Common Q‘ SVD Path

P
J-Link GDB Server Setup L
Start the J-Link GDB server locally Connect to running target

a. Select Connect to running target.

9. Go to the Startup tab.

Name: | Attach CM4 (J-Link]

[ Main | % Debugger | & Startup| & Source | [] Common | 5., SVD Path
Erecutobleoffset he: | | ~

Runtime Options
[1RAM application (reload after each reset/restart)

Run/Restart Commands

Pre-run/Restart reset Type: 0

[ Set program counter at (hex):
[] 5et breakpoint at: main
[ Continue

Restore defaults ,

a. Delete everything in the text field under the Pre-run/Restart reset check box.
b. Unselect Set breakpoint at.
c. Select Continue.

10. Program your device, and attempt to attach to the running target using the new launch configuration.

Programming eFuse

PSoC 6 MCUs contain electronic fuses (eFuses), which are one-time programmable. They store device specific information,
protection settings and customer data.
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By default eFuses are not programmed even if they are present in the programming file. To enable eFuse programming, add the
following command for the appropriate Debug Configuration, under the Debugger tab in the Config options field (after -c
"source [find target/psoc6.cfg]"):

-c "psoc6 allow efuse program on"

Mame: BlinkyLED Debug (KitProg3)
[E] Main | % Debugger | b Startup | & Source | [ Common | 7, SVD Path
e, vhow

Config options:

wearkspace_locl/BlinkyLED_config/Generated Source” -
-c "source [find interface/kitprog3.cfg]”

- "

-¢ "transport select swd” -

Allocate consale for OpenCCD Allocate console for the telnet connection

Debug Connection Options

By default, a typical PSoC 6 application created in the ModusToolbox IDE includes launch configurations set up for two probes:
Cypress KitProg3 (built into Cypress kits) and Segger J-Link.

Communication Firmware Debug Connection More Information
Cypress-provided KitProg3 OpenOCD via CMSIS-DAP https://www.cypress.com/products/psoc-programming-solutions
SEGGER-provided J-Link DLL [ SEGGER J-Link SEGGER J-Link

Select Specific CMSIS-DAP Device

If there are two or more CMSIS-DAP devices connected to your computer, the first detected device will be used by default.
KitProg3 supports both CMSIS-DAP modes — HID and BULK. BULK devices are selected first, then HID devices. You can
specify a CMSIS-DAP device by:

m  VID and PID of the USB device
m  Serial Number of the USB device

m  VID, PID, and Serial Number of the USB device

To do this, you must add a specific command for the appropriate Debug Configuration, under the Debugger tab in the Config
options field (after -c "source [find interface/kitprog3.cfg]")

Mame: | BlinkyLED Debug (KitProg3) |

| Main | %% Debugger| [ Startup . Source | [C] Common | 7, SVD Path
rerpre wbrerer

Config options: -5 "S{workspace_loc}/BlinkyLED_config/GeneratedSource” ~
-¢ "source [find interface/kitprog3.cfg]”

-c "source [find targeta'psoc&(fg]”|

-c "gdb_port 3332" W

Allocate consele for OpenOCD Allocate console for the telnet connection

Selecting by VID and PID

Use OS-specific tools to determine the VID and PID of connected devices. For example, on Windows, use the Device Manager.
Use the “cmsis_dap_vid_pid” command to select a CMSIS-DAP device with a specific VID and PID. If there are two or more
devices with the same specified VID/PID pair, OpenOCD uses the first detected device from the passed list.

m  To specify KitProg3 in CMSIS-DAP BULK mode with VID = 0x04B4 and PID = OxF155:
cmsis dap vid pid 0x04B4 OxF155
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m  To specify KitProg3 in CMSIS-DAP HID mode with VID = 0x04B4 and PID = O0xF154:
cmsis dap vid pid 0x04B4 0xF154

m  To specify any (HID or BULK) connected KitProg3 device:
cmsis dap vid pid 0x04B4 OxF154 0x04B4 OxF155

Selecting by Serial Number

There should not be more than one device with the same serial number. Use this method if you want to use only one specific
device. Use OS-specific tools to determine the Serial Number of connected devices. You can also use the fw-loader utility with -
-device-1ist option. See KitProg Firmware Loader.

Use the “cmsis_dap_serial” command to select a CMSIS-DAP device with a specific Serial Number.

m  To specify a CMSIS-DAP device with Serial Number = 0BOBOF9701047400 the following command is used:
cmsis dap serial O0BOBOF9701047400

Selecting by both VID/PID and Serial Number

You can use both commands together in any order. For example:
cmsis dap vid pid 04B4 F155 cmsis dap serial O0BOBOF9701047400

Select Specific J-Link Device

If there are two or more J-Link devices connected to your computer, the first detected device is used by default. You can select a
specific J-link device by setting the serial number for the appropriate Debug Configuration, under the Debugger tab:

Name: ‘ BlinkyLED Debug (J-Link)

[E) Main | 35 Debugger| = Startup | & Source| (] Common | %, SVD Path

{to change it use the global or werkspace preferences pages or the project properties page)

Device name: Supported device names
Endianness: @ Little O Big

Connection: @use O I (USB serial or IP name/address)

Interface: @) SWD (O ITAG

Initial speed: ®) Auto O Adaptive (O Fixed kHz

KitProg Firmware Loader

The PSoC 6 MCU kits include onboard programmer/debug firmware, called KitProg. The CYSCPROTO-062-4343W kit has
KitProg3 by default. However, the CY8CKIT-062-BLE and CY8CKIT-062-WIFI-BT kits come with KitProg2 firmware installed,
which does not work with the ModusToolbox software. You must update to KitProg3. KitProg3 provides the CMSIS-DAP (HID)
protocol and the CMSIS-DAP (Bulk) protocol, which is up to ~2.5 times faster. Both modes can be used via OpenOCD.

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

<user_home>\ModusToolbox_<version>\tools\fw-loader-<version>\bin\
For other operating systems, the installation directory will vary, based on where the software was installed.
Use the fw-loader tool to update the KitProg firmware as required for your needs. KitProg2 does not work with the

ModusToolbox software. Likewise, if you update to KitProg3, PSoC Creator won’t work with Cypress kits until you restore
KitProg2.
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Note On a Linux machine, you must run the udev_rules\install_rules.sh script before the first run of the fw-loader.

Command-Line Options

Run the tool from the command line:
[install path]>fw-loader

Use the following options, as needed:

®m  --help or /? (ornoarguments)— Display a list of supported commands with their descriptions.
B -—-device-list — Display a list of connected devices.

B --update-kp3 [device-name] — Update the FW of the specified device name to KitProg3.

B --update-kp2 [device-name] — Updates the FW of the specified device name to KitProg2.

Display List of Devices

Use the following command to see if the device is recognized. For KitProg2 devices, use the SW3 Mode Switch button on the
kit to enable Proprietary mode. Otherwise, the fw-loader tool will not recognize the device. See Mode Switch. If you have more
than one KitProg attached, use the following command to display devices by name and identifier:

[install path]>fw-loader --device-list

Cypress Firmware Updater, Version: 2.1.0.31

(C) Copyright 2019 by Cypress Semiconductor

All Rights Reserved

Info: Start API initialization

Info: Connected - KitProg3 CMSIS-DAP BULK-1718126C03227400

Info: Connected - KitProg3 CMSIS-DAP HID-181B025303147400

Info: Hardware initialization complete (899 ms)

Connected supported devices:
1: KitProg3 CMSIS-DAP BULK-1718126C03227400 FW Version 1.1.157
2: KitProg3 CMSIS-DAP HID-181B025303147400 FW Version 1.10.1289

Update to KitProg3

Use the following command to update to KitProg3. If you have more than one KitProg device attached, you must use the
[device-name] option to specify the KitProg to update. If you have only one KitProg device attached, you can omit the
[device-name] option.

[install path]>tools>fw-loader-1.0>bin>fw-loader --update-kp3 “KitProg3 CMSIS-DAP BULK-
1718126C03227400”

Cypress Firmware Updater, Version: 2.1.0.31
(C) Copyright 2019 by Cypress Semiconductor
All Rights Reserved

Info: Start API initialization

Info: Connected - KitProg3 CMSIS-DAP BULK-1718126C03227400

Info: Connected - KitProg3 CMSIS-DAP HID-181B025303147400

Info: Hardware initialization complete (899 ms)

Device 'KitProg3 CMSIS-DAP BULK-1718126C03227400' opened successfully
Info: Kit FW is 'KitProg3' wver. 1.01 bl57. Upgrade file is 'KitProg2' ver. 1.05
b000.

Info: Disconnected - KitProg3 CMSIS-DAP BULK-1718126C03227400

Info: Connected - KitProg Bootloader-1718126C03227400

Info: Bootloader Version: Major 1, Minor 1, Build 40

Info: FW Upgrade to version: 1.05 b00O

Info: Bootloading of KitProg FW...

Info: Verifying of KitProg FW...

Info: FW Upgrade completed
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Info: Disconnected - KitProg Bootloader-1718126C03227400
Info: Connected - KitProg2-1718126C03227400
FW update completed successfully

Switch Back to KitProg2

Use the following command to switch back to KitProg2. If you have more than one device attached, you must use the [device-
name] option to specify the KitProg to update. If you have only one KitProg device attached, you can omit the [device-name]
option.

[install path]>fw-loader --update-kp2 “KitProg3 CMSIS-DAP HID-181B025303147400”

Cypress Firmware Updater, Version: 2.1.0.31
(C) Copyright 2019 by Cypress Semiconductor
All Rights Reserved

Info: Start API initialization

Info: Connected - KitProg2-1718126C03227400

Info: Connected - KitProg3 CMSIS-DAP HID-181B025303147400

Info: Hardware initialization complete (888 ms)

Device 'KitProg3 CMSIS-DAP HID-181B025303147400' opened successfully
Info: Kit FW is 'KitProg3' ver. 1.10 bl289. Upgrade file is 'KitProg2' ver. 1.0
5 b000.

Info: Disconnected - KitProg3 CMSIS-DAP HID-181B025303147400

Info: Connected - KitProg Bootloader-181B025303147400

Info: Bootloader Version: Major 1, Minor 1, Build 40

Info: FW Upgrade to version: 1.05 b00O

Info: Bootloading of KitProg FW...

Info: Verifying of KitProg FW...

Info: FW Upgrade completed

Info: Disconnected - KitProg Bootloader-181B025303147400

Warning: Wait for upgraded device is timed out

FW update completed successfully

Mode Switch

The kits have a set of LEDs and a SW3 Mode Switch button. To switch KitProg modes, push and release the SW3 Mode
Select button on the kit. LED2 indicates the status, as follows:

Firmware Switches Between Status of LED2

KitProg2 Proprietary and CMSIS-DAP HID On = Proprietary
Off = CMSIS-DAP HID

KitProg3 CMSIS-DAP HID and CMSIS-DAP Bulk On = CMSIS-DAP Bulk
Breathing (1 Hz) = CMSIS-DAP HID
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Bluetooth Programming/Debugging

CYW20819 Bluetooth applications have different launch configurations than PSoC 6 MCU applications. Bluetooth applications
use External Tools configurations for programming the device, and Debug configurations for launching the debugger. The
Program launch configurations are available from the Quick Panel when you select <app name>_mainapp project. The Debug
Configurations are visible in the Quick Panel only after you set ENABLE_DEBUG to 1 in the Change Project Settings dialog.
Each configuration is preceded by the application name.

Note For Bluetooth applications, if you use the Quick Panel Program or Debug options, the IDE builds the application. However,
if you go through the IDE menu to use a launch configuration, the IDE will not build the application.

B Qui.. | 2] Do (d=Va., 64 Ex.. @ Br., = 8

ModusToolbox™ E

b Start

¢ BLE Beacon_mainapp

4 BLE_Beacan Debug Attach

= BLE_Beacon Build + Frogram + Debug
@ BLE Beacon BTSpy

G4 BLE_Beacon Build + Program

Q4 BLE_Beacon ClientContral

Program Configuration

This launch configuration runs a script and programs the device's memories.

®  <app-name> Build + Program: Build + Program is used to build and program embedded applications onto the target
device.

There are also additional configurations shown here for Bluetooth functionality. These configurations just launch the specified
tool in a separate window:

m  <app-name> BTSpy: BTSpy is a host app that can be used in conjunction with ClientControl to receive, decode and
display protocol application and stack trace messages.

m  <app-name> Client Control: ClientControl is a host app that can communicate with the embedded app to perform
various functionalities, tests, exercising features, etc.

Debug Configurations
Make sure to enable debug to see the debug configurations. The configurations include:
m  <app-name> Debug Attach: Debug Attach is used to start the debugger without first programming the device.

m  <app-name> Build + Program + Debug: This configuration builds and downloads the application to the board and
starts debug mode.
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Debug Settings

CYW20819 Bluetooth devices use the JTAG SWD interface on a kit for debug via OpenOCD or J-Link probe. Typically, GPIOs
need to be reprogrammed (via firmware) to enable SWD, so debug can't be performed directly after a device reset. The
debugger is usually attached to a running device and symbols only are loaded.

The CYW920819EVB-02 and CYBT-213043-MESH kits have additional requirements in order to launch the ModusToolbox IDE
debugger. In general, most debugging for these kits is done with logs and sniffers, since real time execution is usually needed
for the protocols to run properly.

Refer to the WICED Hardware Debugging document (002-20504) for more details.
Mbed OS Programming/Debugging

Launch Configurations

When an application is imported from Mbed OS into the ModusToolbox IDE, the tool generates the following launch
configurations. There are three debug configurations and three program configurations:

<target>_<app-name>_debug — Programs the device as needed and launches the debugger.
<target>_<app-name>_erase — Erases the device.
<target>_<app-name>_program — Programs the device.

Bg Quic.. | ] Docw., 0=Varia.. &% Expr.. 9 Brea.. — O

ModusToolbox™ E

b Start

¢ mbed-os-example-blinky

| 5 CYBCKIT_062 WIFLBT_mbed-os-example-blinky_debug |
7@:& CYRCEIT_062_WIFL BT rmbed-os-exarmple-blinky_erase
ﬁ& CYECEIT_062_WIFL_BT _mbed-os-exarmple-blinky_prograrm
0 CYECEIT_062 WIFL BT rmbed-os-exarmple-blinky_debug
QD CYICKIT 062 MAFLET rrbed-os-exarnple-blinky_erase
0 CYRCEIT_062_WIFL BT _rmbed-os-exarmple-blinky_prograrm

Note The three debug launches will attempt to switch to the debug perspective, while the three program launches will not.
Cypress recommends using the debug launch for “debug” and the program launches for “erase” and “program.”

Change PyOCD Message Color

Messages in the console for pyOCD display in red because they are written to stderr. The Eclipse preference for stderr defaults
to red. If you want to change the color of stderr:

1. Open the Preferences dialog and select Run/Debug > Console.
2. Click on the option for Standard Error text color, select the desired color, and click OK.

3. Then, click Apply and Close to close the Preferences dialog.

ModusToolbox™ IDE User Guide, Document Number: 002-24375 Rev *A 60



CYPRESS

EMBEDDED IN TOMORROW™

A
L
-

Enable Peripherals View

Program and Debug

For applications imported from Mbed OS, the Peripherals view does not contain any peripherals because you must provide the

path to the device hardware description .SVD file. To do this:

1. Open the Debug Configurations dialog and select the appropriate pyOCD debug launch configuration.
2. Select the SVD Path tab and provide path to the .SVD file. The following .SVD files included with ModusToolbox are
available under the following paths:
PSoC6ABLE?2: <install_dir>/libraries/udd-1.1/udd/devices/MXS40/PSoC6ABLE2/studio/svd/psoc6_01.svd
PSoC6A2M : Install_dir>/libraries/udd-1.1/udd/devices/MXS40/PSoC6A2M/studio/svd/psoc6_02.svd
3. Click Apply and then click Debug. When the debugger halts, notice that the Peripherals view contains various peripherals
to select, depending on the application.
miw1_1_test - mbed-os-example-blinky_CY2CPROTO_062_4343W/main.cpp - ModusToolbox IDE - [m] *
File Edit Source Refactor MNavigate Search Project Run  Window Help
Juld @i mm 3 @l | &ite-0-Qu-i®® -
H-eerD |ouick acegal I 5% | @R[4%
45 Debug 32 ‘ i® ¥ = O == \Variables 9p Breakpoints € Expressions i} Registers B Modull = O
v [€] CYBCPROTO_DEZ_4343W_mbed-i =
v i} mbed-os-example-blinky_C¥ Peripheral Address Description 2
~ o Thread £2 [main] 1342412
= main{) at main.cppr1d l;h‘ DMAC Ox402A0000 DMAC
o P O%, owo (x40280000  Datawire Controller
o Thread #3 [rbe_timer] 134 5 A
P Thread 24 [roc idle] 13423 1%, pwi 0x40250000 Datawire Controller
i ocd-gdbserver.exe D% EFUSE Ox402C0000 EFUSE MX540 registers
2 pyoccrg o %, FAULT (40210000 Fault structures
»d arm-none-esbi-gdb M5 m s PANIANINN  Flach cotealler v
o5 Semihosting < >
< >
[€] main.cpp 52 = B 5= Outline 32 = 8
. . . ~ EARR o % T
z;nc}u:e "sltjaiétrepor't‘h" © u mbedh "
2l stats_reporth
S z & ledl - NimitalCht 2
=
g 1w qo| E‘f-%|ﬂu' -
Monitors & % 3 |2 DMAG 0x402A0000 52 | 4& New Renderings...
@ DMAC Register Address Value
v '% DMAC 0x402A0000
~ e CTL w402 A0DDD 0x00000000
& ENABLED [31 0x0: DISABLED
Wit ACTIVE 0x402A0008 000000000
a5 CHD 0x402A1000

Attach to Running Target (PyOCD)

There are some cases where you may wish to attach to a running PSoC 6 target as part of a debug session. This is

accomplished by copying and modifying existing debug configurations.

1.

workspace.
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2. Open the Debug Configurations dialog, and duplicate the Debug configuration; for example,
"CY8CPROTO_062_4343W_mbed-os-example-blinky_debug."

EIEE
type filter text

[£] GDB Hardware Debugging
[£] GDB OpenOCD Debugging
4 [£] GDB PyOCD Debugging
[£] CYBCPROTO 062 4343W_mbed-os-example-blinky_debug

[£] CYBCPROTO_062 4343W_mbed-os-example-blinky_erase New

[E] CYECPROTO_062 4343W_mbed-os-example-blinky_progre [ Duplicate
[£] GDB SEGGER J-Link Debugging % Delete
Ju Unit

3. Rename the new Debug configuration to something meaningful, such as "CY8CPROTO_062_4343W_mbed-os-example-
blinky_attach."

4. Go to the Startup tab.

Name:  CYBCPROTO_062_4343W_mbed-os-sxample-blinky_attach
[E Main | % Debugger | = Startup & Source| ] Common | 7, SVD Path
Initialization Commands

[T]Initial Reset. Type: | init

Enable ARM semihosting

Load Symbals and Executable
[7] Load symbols
@ Use project binary: mbed-os-example-blinky.lf

) Use file: Workspace... File System...
Symbols offset (hex):

[ Load executable
(@) Use project binary:  mbed-os-example-blinky.elf

m

Use file: Workspace... | | File System..

Runtime Options
[ Debug in RAM

Run/Restart Commands

[7] Pre-run/Restart reset Type: | halt

[ Set program counter at (hex):
[] Set breakpoint at: main
[¥] Continue o

Revert Apply

a. Unselect Initial Reset.

b. Unselect Load executable.

c. Unselect Pre-run/Restart reset.
d. Unselect Set breakpoint at.

e. Select Continue.

5. Ensure your KitProg3 is in DAPLink mode and your target is running. See KitProg Firmware Loader.

6. Click Debug to attach to the running target using the new launch configuration.
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