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© Cypress Semiconductor Corporation, 2018-2019. This document is the property of Cypress Semiconductor Corporation and its
subsidiaries, including Spansion LLC ("Cypress"). This document, including any software or firmware included or referenced in
this document ("Software"), is owned by Cypress under the intellectual property laws and treaties of the United States and other
countries worldwide. Cypress reserves all rights under such laws and treaties and does not, except as specifically stated in this
paragraph, grant any license under its patents, copyrights, trademarks, or other intellectual property rights. If the Software is not
accompanied by a license agreement and you do not otherwise have a written agreement with Cypress governing the use of the
Software, then Cypress hereby grants you a personal, non-exclusive, nontransferable license (without the right to sublicense) (1)
under its copyright rights in the Software (a) for Software provided in source code form, to modify and reproduce the Software
solely for use with Cypress hardware products, only internally within your organization, and (b) to distribute the Software in binary
code form externally to end users (either directly or indirectly through resellers and distributors), solely for use on Cypress
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
the extent permitted by applicable law, Cypress reserves the right to make changes to this document without further notice.
Cypress does not assume any liability arising out of the application or use of any product or circuit described in this document.
Any information provided in this document, including any sample design information or programming code, is provided only for
reference purposes. It is the responsibility of the user of this document to properly design, program, and test the functionality and
safety of any application made of this information and any resulting product. Cypress products are not designed, intended, or
authorized for use as critical components in systems designed or intended for the operation of weapons, weapons systems,
nuclear installations, life-support devices or systems, other medical devices or systems (including resuscitation equipment and
surgical implants), pollution control or hazardous substances management, or other uses where the failure of the device or system
could cause personal injury, death, or property damage ("Unintended Uses"). A critical component is any component of a device
or system whose failure to perform can be reasonably expected to cause the failure of the device or system, or to affect its safety
or effectiveness. Cypress is not liable, in whole or in part, and you shall and hereby do release Cypress from any claim, damage,
or other liability arising from or related to all Unintended Uses of Cypress products. You shall indemnify and hold Cypress harmless
from and against all claims, costs, damages, and other liabilities, including claims for personal injury or death, arising from or
related to any Unintended Uses of Cypress products.

Cypress, the Cypress logo, Spansion, the Spansion logo, and combinations thereof, ModusToolbox, WICED, PSoC, CapSense,
EZ-USB, F-RAM, and Traveo are trademarks or registered trademarks of Cypress in the United States and other countries. For
a more complete list of Cypress trademarks, visit cypress.com. Other names and brands may be claimed as property of their
respective owners.
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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.

The following shows a high-level view of the tools included in the ModusToolbox software. For a more comprehensive
description of the ModusToolbox software, refer to the ModusToolbox Software Overview document.

User Application

ModusToolbox Software
For MCU and For Mbed OS For Amazon
Bluetooth SOC FreeRTOS

AwS loT

Secure Sockets

HTTPS

Cordio BLE BLE

|
|
‘ Wi-Fi
|
|
|

ModusToolbox IDE
Configurators & Tools
Build System Infrastructure

Included in the - Delivered by Delivered by a
ModusToolbox Installer Cypress on GitHub 3" Party

As shown, the ModusToolbox ecosystem includes loT development platforms like Mbed™ OS and Amazon FreeRTOS™, in
addition to the software installed on your computer.

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 software installed
along with the IDE, where applicable. For information about using Mbed OS, refer to the Mbed OS to ModusToolbox Flow
chapter in this document. For information about using Amazon FreeRTOS, refer to the their website.

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

®m  ModusToolbox Installation Guide

m  ModusToolbox Software Overview

m  Configurator Documentation (open from a particular Configurator)

m  Eclipse Documentation (available from Eclipse)

m  Eclipse Survival Guide

m  KitProg3 User 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

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

Click the Debugger icon, and then click Next.

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

b 11/21/18 New document.

*A 2/22/19 Updates for ModusToolbox version 1.1.
*B 10/15/2019 Updates for ModusToolbox version 2.0.

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

®  Open New Application Dialog
m Create PSoC 6 MCU Starter Application
m  Create WICED Bluetooth Application

m  Build Starter Application

m  Program Starter Application

m  Download/Import Code Examples

Launch ModusToolbox IDE

The ModusToolbox IDE is installed in the following directory in Windows, by default:
<user_home>\ModusToolbox\ide_2.0\eclipse\

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

Note If the software is not installed in the default location, you will need to set an environment variable. Refer to the
ModusToolbox Installation Guide for details.

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 your home directory. You may add additional folders under the "mtw" folder or to choose any
other location for each workspace.

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

Open New Application

Dialog

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

ModusToolbox™ E

~ Start
Mew Spplifgtion
& Search Online for Code Examples

= Project

& o D Y E B = B

| »

m

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

Edit Mavigate Search Project Run WPL  Window  Help

e
Open File..,
[ Open Praojects fram File System...

Close

Close &l Ctrl+

Alt+Shift+l v | [

Project...

Crl +4
Shift -+

i}
= Other..,
I

Exarnple..,

ModusToolbox IDE &pplication thrI +7

Ctrl+N

A
e
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The New Application dialog provides several starter applications for use with different development kits. Refer to the

ModusToolbox IDE Release Notes for the supported platforms.

ModusToolbox IDE Application

Choose Board Support Package (BSP)
Select the target board for your application,

CYBT-213043-EVAL

The Cypress CYBT-213043-EVAL
Evaluation Kit enables you to evaluate
and develop single-chip Bluetooth
applications using the EZ-BET WICED
Madule CYBT-213043-02. The CYBT-
213043-02 EZ-BT WICED Module is an
integrated, fully certified, 12.0 mm x
16,61 mm x 1.70 mm, programmable
dual-maode Bluetooth medule designed
to reduce your time-to-market, The

Kit Marme MCU Connectivity Device
CYBCKIT-062-BLE CYBCH347BZ1-BLDS3

CYBCKIT-062-WIFI-BT CYBC6247BZ1-D34 CYW4343WELBG
CYBCKIT-06252-43012 CY3CE24ABZI-D44 CYW43012C0WKWBG
CYBCKIT-06252-4343W CYBCE24AB71-D44 CYW4343WKUBG
CYBCKIT-06452-4343W CYBOB44ARTI-DA4 CYW4343WKUBG
CYBCPROTO-062-4343W CYBCE247BZ1-D34 CYW4343WEKLUBG
CYBCPROTO-06253-4343W  CYBCH245L00-53D72  CYW4343WKUBG
CYBCPROTO-063-BLE CYBLE-416043-02

CYBCPROTO-064-5B CYB0B447BZ1-D54

@ < Back

Finish Cancel

v

ModusToolbox™ IDE User Guide, Document Number: 002-24375 Rev *B
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Create PSoC 6 MCU Starter Application

This section provides a walkthrough for creating a PSoC 6 MCU application.

Choose Board Support Package

Getting Started

The ModusToolbox IDE Application dialog displays a list of boards, 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. For this example, select the

CYB8CKIT-062-WIFI-BT kit.

MedusToclbox IDE Application

Choose Board Suppert Package (BSP)
Select the target board for your application.

Kit Name Mcu Connectivity Device VKT 067 WIFLET
CVBCKIT-DE2-BLE CVBCE347BZI-BLD33

{ CYBCKIT-062-WIFI-BT CY8C6247BZI-D54  CYW4343WKUBG The PSoC & WIFI-ET Pieneer Kit is a low-
CYECKIT-06252-43012 CYBCE24ABZI-D44  CYW4012COWKWEG cost hardware platform that enables

design and debug of the PSoC 62 MCU
CYBCKIT-06252-4343W CVBCE4ABZI-D44  CYW443WKUEG (CYEC6247871-D34) and the Murats
CYBCKIT-06452-4343W CYBOB44ABZI-D44 CYW4343WKUBG LBEESKL1DX Maodule [CYWA343W WiFi +
CVBCPROTO-062-4343W  CVBC6247BZI-DS4  CYW4343WKUBG Bluetosth Combo Chip).
CYBCPROTO-06253-4343W  CYBC6245LQI-53D72  CYW4343WKUBG it Feot
it Features;

CYECPROTO-063-BLE CYBLE-416045-02

CYBCPROTO-064-5B CYBO6447BZ1-D54 + BLEVSO
L e - e Cial e et

@ < Back Next > Finish Cancel

Choose Starter Ap

plication

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.

ModusToolbox IDE Application

Choose Starter Application

Choose starter code for your CY8CKIT-062-WIFI-BT.

]

x

Application Name: | Hello_World

| Enter filter text ‘

Fault Handling ~
GPIO Interrupt

QSPI Flash Read Write

RTC Basics

Ramping LED using Smart 0

SCEB 12C Master

SCB 12C Master EzI2C Slave &

Import ...

P
@

Hello World

This code example demonstrates simple UART communication by printing a

"Hello Warld" message on a terminal and blinks an LED using a Timer resource

using PSeC & MCL.

< Back

Next » Einish Cancel

For this example:

m  Select the "Hello World" application from the list.

m  Type a name for your application. Do not use spaces in the application name. In this case, use "HelloWorld" as the

Application nam

e.

Note You can use the Import... button to select other examples you downloaded from the web or received from a colleague. In
the Open dialog, select only examples that are supported by the BSP 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 *B




Getting Started A r

ws CYPRESS

- EMBEDDED IN TOMORROW™

Review Summary

Click Next > to open the Summary page. This page shows the various options chosen for this application. Review them to
ensure they are correct.

MedusToolbox IDE Application

Summary

Verify application creation information.

Board: CYSCKIT-062-WIFI-BT
Starter Application: PSoC & Hello World

Press "Finish” to create "HelloWorld" application.

@ | Conc

Click Finish to create the application. After a few moments, the ModusToolbox IDE displays progress information.

Note The application creation process performs a git clone operation, and downloads the selected application from the
Cypress GitHub website. Depending on the selected application, this process can take several minutes.

When complete, the application's project folders display in the Project Explorer.

1649 - Hello_Weorld/README.md - ModusToolbox IDE - ] X

File Edit Navigate Search Project Run Window Help

EQ. |®=V.. &'E. %B. = 0O

ModusToolbox™ @

v Start

New Application

& Search Online for Code Examples
* Hello_World

&, Build Hello_World Application
' Clean Hello_World Application

~ Launches v
< >

2 [ B-R-@Bi-0-Q-: ) 2R S @S 4~ v -
EyP 32 450 R P = &  [# READMEmd 2
Bls -
v B > Hello_World [Hello_World latest-1 % PSoC 6 MCU: Hello World
ﬁ] Archives
[l Includes . . o ]
= build This code example demonstrates simple UART communication by printing a
 images "Hello World" message on a terminal and blinks an LED using a Timer
e - libs resource using PSoC®& 6 MCU
[7) main.c
[ LICENSE B
D » Makefie Requirements
|55 makefilenit
{7 README.md
* ModusToolbox™ [DE v2.0
+ Programming Language: C
+ Associated Parts: All PSoC® 6 MCU parts
< >

Supported Kits

» PRn RWI_FiI RT Protnhmina Kit (CYRCPROTOLNAR?_A3AWNWN _ Nafanlt
<
Markdown Seurce | Preview

B Console 2 Problems Memon MNews
ModusToolbox Console

Found 16 file(s)
libs directory search complete.

= Impert complete =

Successfully created “"Hello World™ application.

<

]|
= B S=cutines = 8

C =
w h1.PSaC 6 MCU: Hello
h2. Requirements
h2. Supperted Kits
h2. Hardware Setup
h2. Software Setup
h2. Using the CodeE
h3. In ModusTool
h3. In Command-
h2. Operatien
h2. Debugging

~

<

~ h2. Design and Implh
w h3. Resources ant
h5. Table 1. Ap

h2. Related Resource
h2. Other Resources
h2. Decument Histo

ModusToolbox™ IDE User Guide, Document Number: 002-24375 Rev *B
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Create WICED Bluetooth Application

This section provides a walkthrough for creating a WICED Bluetooth application.

Note For Bluetooth applications, you must first create a separate project called wiced_btsdk, which contains the SDK, BSPs,
and libraries that are shared among all Bluetooth applications in a workspace. This application only needs to be created once
per workspace.

Choose Board Support Package

The ModusToolbox IDE Application dialog displays a list of boards, 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. For this example, select the
CYW920819EVB-02 Evaluation kit. For the wiced_btsdk project, you can choose any board.

ModusTeelbox IDE Application a X

Choose Board Suppert Package (BSP)
Select the target board for your application.

Kit Name MCu Connectivity Device CYWO20219EVE-02 A
CYET-213043-EVAL CVET-213043-02  CYw20819
CYBT-213043-MESH CYET-213043-02 CYW20819 The Cypress CYW920819EVE-02
CYWO20719B2040EVB-01  CYW20719B2KUMLG  CYW20T1982 :f;‘ :a:::rat‘ts;ngtf;f:;:Z;ﬁr‘:a|E
CYWO20721B2ZEVK-D1 CYW20721B2KUMLG  CYW2072182 applcation wing the CYUIZ0819, an
CYWS2072182EVK-03 CYW20721B2KUMLG  CYW2072182 ultra-low-power dusl-made Bluetooth

| CVWS2081SEVE-02 CVW20819ATKFEG G813 5.0 wireless MCU device, The CYW20819
CYW920220EVB-02 CYW20820ATKFBG  CYW20820 is a stand-alone baseband processor
CVWO43012PGEVE-01 CVSCE47BZI-DSA  CYWA3012COWKWEG with an integrated 2.4 GHz transceiver
Crseeno | oo v | s s

"?:' < Back Next > Finish Cancel

Choose wiced_btsdk Starter Application

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.

ModusTeelbox IDE Application [m] *

Choose Starter Application
Choose starter code for your CYW920819EVB-02.

Application Name: [ wiced_btsdk

e b N
Low Power 208 A
Mesh-Demo-20819EVEB02 Note: create wiced_btsdk application first (just once) before creating any
Mesh-Snip-20819EVE02 other apps.
Motion Sensor
OTA-20819EVEO2 Do not change the name of this project, ETSDK apps use the project name "wiced_btsdk” in the
RFCOMM-20819EVB02 makefile paths.
wiced_btsdk

¥ || This directory contains SDK for BT SDK apps. It includes: )
Import ...
@ < Back Next > Finish Cancel

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

® Do not change the name of this project. Bluetooth applications use the project name "wiced_btsdk" in the makefile
paths.

ModusToolbox™ IDE User Guide, Document Number: 002-24375 Rev *B 11
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Review Summary

Click Next > to open the Summary page. This page shows the various options chosen for this application. Review them to
ensure they are correct.

MadusToolbox IDE Application

Summary

Verify applicaticn creation information.

Board: CYW920819EVB-02
Starter Application: wiced_btsdk

Press "Finish" to create "wiced_btsdk" application.

< Back HNext » Cancel

Click Finish to create the application. After a few moments, the ModusToolbox IDE displays progress information.

Note The application creation process performs a git clone operation, and downloads the selected application from the
Cypress GitHub website. Depending on the selected application, this process can take several minutes.

When complete, the application's project folders display in the Project Explorer.

bt2 - wiced_btsdk/README.md - MedusToolbox IDE

- [m] X
File Edit Navigate Search Project Run Window Help
ke B/ -Ritt-O~ Q- | 09 2R/ E®™o &~ - Bl vt -l
5|
ByP 8 40 R P =0 READMEmd £3 = 0 Sroutine 3 = O
B9 - . vBE <
w2 = wiced_btsdk [wiced_bisdk bisclk200 ched_thdk Ao bl wiced_btsdk
4% Binaries h3. Building code ex
Hl Archives h3. ModusToolbox T
) Includes All BTSDK code exampl(les neeq wwce'dbrsqk repo rp build and test the apps. h3. SDK software fea
G > dev-kit wicedbtsdk includes the ‘dev-kit' and 'tools' folders: ha. List of boards avi
(2 libs . h3. Application settit
(y » tools dev-kit h3. Downleading an
=, LICENSE.bdt . . . h3. Using BSP (platf
- This folder contains the files that are needed to build the embedded BT apps. cing B3P (platfe
[ makefile h3. Using libraries
E_E ?g‘;ﬂ:":; = baselib : Files for chips supported by BTSDK. For example CYW20819,
B ' CYW20719, etc.
5 version.xml

bsp : Files for BSPs (platforms) supperted by BTSDK. For example
CYW8920819EVB-02, CYW920721B2EVK-01, efc.

<

> + btsdk-include - Common header files needed by all apps and libraries
B0 |04V 6E. %8 = g + btsdk-tools - Build tools needed by BTSDK
- moE R R + libraries - Profile libraries used by BTSDK apps such as audio, BLE,
HID, etc.
A
™ tools hd
ModusToolbox™ B4
Markdown Source | Preview < b3
~ Start
& New Lpplication B Console 3 Problems emo ews % BB | Tl - -=08
ModusToolbox Console
o Search Online for Code Examples Found 31 File(s) .
S| . directory search complete.
~ wiced_bts
&, Build wiced_btsdk Application = Import complete =
9 Clean wiced_btsdk Application
successfully created "wiced_btsdk” application.
~ Launches v v
< > < >

ModusToolbox™ IDE User Guide, Document Number: 002-24375 Rev *B 12
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Choose a Bluetooth Stater Application

Repeat the new application process to create a BLE-20819EVBO02 application in the same workspace as the wiced_btsdk
project.

MadusToolbox IDE Application u] X

Choose Starter Application
Choose starter code for your CYW920819EVE-02.

Application Name: | BLE_20819EVB02

BLE-20819EVB02

A
Audio-20819EVB02 -
BLE PEnEHEral anaci Note: create wiced_btsdk application first (just once) before creating any
other apps.
CYW208:0 Data logger
Empty-20819EVB02 This application group demonstrates BLE protocols and functionality.
HAL-20819EVB02
HID-20819EVB02 NN .
Lo e e « || Applications included:
|mport .. + beacon; Implementation of Google Eddystone and Apple iBeacons N
@ < Back Next > Finish Cancel
For this example, select the CYW920819EVB-02 Evaluation kit.
ModusToolbox IDE Application a x
Choose Board Support Package (BSP)
Select the target board for your application.
~
Kit Name Mcu Cennectivity Device CYWO20819EVE-02 A
CYET-213043-EVAL CVYET-213043-02 CYW20819
CYBT-213043-MESH CYET-213043-02 CYW20819 The Cypress CYW0208198VE-02
CYWO20719B2040EVB-01  CYW20719B2KUMLG  CYW20T1982 Bvaluation Kit enables you to evaluate
721B2EVK-01 CYW20721B2KUMLG  CYW20721B2 and develop single-chip Blustocih
Crwaz07 ; 7 applications using the CYW20819, an
CYW20721B2EVK-03 CYW20721B2KUMLG  CYW20721B2 ultra-low-power dual-made Bluctooth
§ CYW020819EVE-02 CYWZ0B19ATKFEG  CYW20819 5.0 wireless MCU device, The CYW20819
CYWO20820EVE-02 CYW20820A1KFBG  CYW20820 is a stand-alone baseband processor
CYWO43012PEEVE-01 CVeC6247BZ1-D54  CYW43012COWKWEG with a:!"*gﬁ%’;;ﬁiﬁ "a’;sci've’d
CYW3B9320EVE-01 CYWBIB20BWMLG  CYW20820 supportng - Manacured g
— — — v || using advanced CMOS low-power
@ < Back Next > Finish Cancel
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Choose Starter Application

Click Next > to open the Starter Application page.

ModusToolbox IDE Application u] X

Choose Starter Application
Choose starter code for your CYW920819EVB-02.

Application Name: | BLE_20819EVB02

BLE-20819EVB02 .

Audio-20819EVB02 A

ELE Penﬁharal anaci

CYW208:xx Data logger
Empty-20819EVB02
HAL-20819EVBO2
HID-20819EVB02

Note: create wiced_btsdk application first (just once) before creating any
other apps.

This application group demonstrates BLE protocols and functionality.

Applications included:

Low Power 208 R
Import . + beacon: Implementation of Google Eddystone and Apple iBeacons N
@- < Back MNext > Finish Cancel

For this example:
m  Select the "BLE-20819EVB02" application from the list.

A

-

CYPRESS

EMBEDDED IN TOMORROW™

®  Type a name for your application. Do not use spaces in the application name. In this case, use "BLE_20819EVB02" as

the Application name.

When complete, the application's project folders display in the Project Explorer.

Note Many Bluetooth starter applications contain multiple projects. For example, the BLE-20819EVBO02 starter application

contains projects for BLE services such as anc, ans, bac, bas, beacon, etc.

bt - BLE_20819EVE02.beacon/README.md - MedusToolbox IDE

File Edit Navigate Search Project Run Window Help

- ]

X

you

5P 22|40 MR HP = O
-

> BLE_20B19EVB0Z.2nc [BL
+ BLE_20819EVB02.ans [ELE
+ BLE_20819EVB02.bac [BL
> BLE_20819EVB02.bas [BLE_202
» BLE_20819EVBO2.beacon [ELE 202
+ BLE_20819EVED2.env_sensing temr
> BLE_20819EVB02 find_me [BLE_20!
> BLE_20819EVEO2 hello_client [ELE.
+ BLE_20819EVED2.hello_sensor [BL
> BLE_20819EVBO2.hre [BLE_20819E\
> BLE_20819EVBO.hrs [ELE
» BLE_20819EVBO2.le_coc [BLE
> wiced_bsdk [wiced_btedk b

LB Diinn

LRRRRRRRLRRRRER

~
v

[ E B. = 8

ModusToolbox™ %

- Start

MNew Application

&P Search Online for Code Examples
~ wiced_btsdk

Q Build wiced_btsdk Application

9 Clean wiced_btsdk Application

~ Launches v
< >

[ & wiced_btsdk/makefile

|- R-E@ite~- 0~ G~

README.md 3

BLE Examples

This application group demanstrates BLE protocols and functionality
Applications included are -

beacon . Implementation of Google Eddystone and Apple iIBeacons
hellosensor and helloclient: BLE Vendor Specific Service and Client
envsensingtemp - BLE Environmental Sensing Service

ans and anc : BLE Alert Notification Service and Client

bas and bac : BLE Battery Service and Client

hrs and hrc : BLE Heart Rate Monitor Service and Client

le_coc . BLE Connection Qriented Channel

find_me : BLE FindMe Service

Each app directory has a readme txt file which provides details of the
application and usage.

Supported board

Markdown Source | Preview

Bl Console 2 Problems Memo News =
MedusToolbox Console

Searching . directory...
. directory search complete.

L CR I =

(e acee] | 2 |
= 0 Scoutine iz = O

C =
~ h1.BLE Examples
h3. Supperted board
w h1. wiced_btsdk
h3. Building code ex
h3. ModusToclbox T
h3. SDK software fea
h3. List of boards avi
h3. Application settii
h3. Downloading an
h3. Using BSP (platfc
h3. Using libraries

~

= Import complete =

Successfully created "BLE_20819EVB82" application.

<
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Build Starter Application

Getting Started

After loading an application, build it to generate the necessary files. Select a project. Then, in the Quick Panel, click the "Build

<project> Application" link.
PSoC 6 MCU Application

o |[EpD w=v &'E 8B = O

ModusToolbox™ E

- Start
MNew Application
& Search Online for Code Examples

~ HelloWorld

&, Build HelloWerld Application
9 Clean HelleWorld Application

WICED Bluetooth Application

Quick ... | (0= Variabl... & Expres.. ©g Break.. =

ModusToolbox™ E

* Start

New Application
& Search Online for Code Examples

= BLE_20819EVE02.env_sensing_temp

I @, Build BLE_20819EVB02.env_sensing_temp Application

< Clean BLE_20819EVBO02.env_sensing_temp Application

8

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 desired project. Then, in the Quick Panel, click the "<app-name> Program (KitProg3)" link for
a PSoC 6 MCU application, and "<app-name> Program" for a WICED Bluetooth application.

PSoC 6 MCU Application

Quic... | ()= Vari... 7 Exp.. ©g Bre... =

ModusToolbox™ E

b Start

» Hello World

# Hello_Werld Debug (JLink]
‘Jﬁs‘- Hello_Weorld Debug (KitProg3)
0 Hello_World Program (JLink)
I 0 Hello_World Program (KitProg3) I

+ Tools

¢ Documentation

WICED Bluetooth Application

B Quick ... ariab 1" Expre... %@g Break =

ModusToolbox™ E

b Start

» BLE_20819EVB02.env_sensing_temp

* Launches

ﬁs- BLE_Z0819EVBOZ.env_sensing_temp Attach_JLink

%&- BLE_Z0819EVBOZ2.env_sensing_temp Attach_KitProg3
I @ BLE_20819EVED2.env_sensing_temp Program

b Tools

» Documentation

ModusToolbox™ IDE User Guide, Document Number: 002-24375 Rev *B
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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 EAD w=v &TE %%E = 0

ModusToolbox™ E

« Start

il Li

& Seach Online for Code Examples I

fug Import &pplication

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

Code Examples for ModusToolbox Software

There are hundreds of code examples available - so many we can't put them all in one repository. Use the links below to find
the example you want, learn more about each repo, and discover how to bring that code example into your development
envirenment,

Code Examples for ModusToolbox Software

Repo Description
PSoC 6 SDK A single repo with many examples that demonstrate the peripherals and functionality of the PSoC® 6
Examples MCU. These examples support ModusToolbox 1.1
Bluetooth SDK A single repo with demo applications and snippets for various bluetooth devices and kits, including
Examples mesh network examples.
AWS loT This search link displays Amazon Web Services examples: publisher and subscriber, and greengrass,
Examples using the Mbed OS ecosystem.
Mbed OS This search link displays a list of all Mbed-OS examples on the Cypress GitHub site, including
Examples CapSense, the emWin library, AWS loT, and more.

The AWS examples rely on the AWS loT Client Library. The examples will link that library automatically.

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 ModusToolbox IDE:

m  Use the New Application wizard to create a new application, and in that process select the Import... button to select a
folder that contains the application to import.
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m 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 filker text
a [ General -
& Archive File
% Existing Projects into Workspace E
([ File Systern
] Preferences
[ Prajects frorn Folder or Archive
- CfC+s
. o [ -
@ <Back e ]
O On the next page, enable the Copy projects into Workspace check box.
Options
[ Search for nested projects
LCopy projects info workspace:
[ Hide projects that already exist in the workspace

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.

ModusToolbox™ IDE User Guide, Document Number: 002-24375 Rev *B
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For ModusToolbox 2.0, 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  |Install 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 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
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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

Install/Update PyOCD

In order for Mbed applications to work with ModusToolbox, make sure the Mbed Python packages are installed and updated to
versions compatible with Cypress kits. See https://github.com/mbedmicro/pyOCD#installing for more details, including
information about libusb installation.

For macOS, run the MBEDCLI 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):
0.1l6.1

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\tools 2.0\gcc-7.2.1\bin

For macOS:
mbed config -G GCC_ARM PATH /Applications/ModusToolbox/tools 2.0/gcc-7.2.1/bin

For Linux:
mbed config -G GCC_ARM PATH ~/ModusToolbox/tools 2.0/gcc-7.2.1/bin
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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\ARMCompiler6.1ll\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:\Keiliv5\ARM\ARMCLANG\bin"

Switch Kit to DAPLink Mode

Use the fw-loader tool included with ModusToolbox software to upgrade the kit firmware using the following instructions. Refer
also to the KitProg3 User Guide for more information. The tool is located in the following directory, by default:

<install_dir>/tools_2.0/fw-loader/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.

®  Run the fw-loader tool from the command line to update the KitProg3 firmware:
fw-loader --update-kp3

m  After updating the firmware, run this command to switch to DAPLink mode:
fw-loader --mode kp3-daplink

®  Then, run the following from the command line:
pyocd list

The reply should indicate that a valid device is connected. For example:
# Probe Unique ID

0 CYBCKIT-062-WIFI-BT [cy8c6xx7] 190013016c121817036c121800000000000000002e127069

Note If you get an error message that libusb library was not found, make sure you have completed all the required steps
described in https://github.com/mbedmicro/pyOCD#installing.

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. Use the MINGW bash terminal instead.

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

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

CY8CKIT_062_WIFI_BT
CY8CPROTO_062_4343W
CY8CKIT_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

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 >.

Import [m] X
Select \‘
Creates a new Makefile project in a directory containing existing code E a 5

Select an import wizard:

type filter text

(&= General
v O/
[E] C/C++ Executable
£ C/C++ Project Settings
[&] Existing Code as Makefile Project
= Git
= Install
(= Run/Debug
(= Tasks
(= Team

@ < Back Next > Einish Cancel
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Click Browse... and navigate to the directory where you exported the application. Ensure the Toolchain for Indexer Settings is

set to ARM Cross GCC. Do not change any other settings. Click Finish.

New Project [m] X

Impert Existing Code

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

Project Name

| mbed-os-example- blinky

Existing Code Location

‘ Ci\Users\CKPumbed-examples\mbed-os-example-blinky

Languages

McC Flc++

Toolchain for Indexer Settings

<none>

Cross GCC
Cygwin GCC

Show only available toolchains that support this platform

@ < Back Next > Cancel

When the import finishes, the Mbed OS application will be shown in the Project Explorer.

mbed - ModusToolbox IDE

Eile Edit Navigate Search Project Run Window Help
52 [~/ -G@is~ O~ Q~in DR

Lo g -iRE TR -
[awrcced] | |

B=0ui.2 = O

-
~ {=f > mbed-os-example-blinky [mbed-os-exa A An outline is not
¥ Binaries

fo. available.
ﬁ Archives

= BUILD

(% > eclipse-extras

(Zy mbed-os [mbed-os-5.14] Merge pull re
[y tests

[ main.cpp

[B mbed_config.h

[ stats_reporth

E'g CONTRIBUTIMG.md

&% GettingStarted.htm!

[ & Makefile

= bcd e o

< >

g Qui.. ar... 6 Ex Br. = O

ModusToolbox™ E

~ Start

Problems [] Memary [2] News = S| B
& New Application B Consale 52 cblems [ Memory =] News % BiE | # B~ B

ModusToolbox Console
& Search Online for Code Examples

Log file(s) for this session are stored at: C:\Users\CKF\AppData\lecal\Temp'logs787961171683831360

~ Project

LY
o

~ Launches

0 items selected

C/C++ Indexer: (2%) R
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Configure ModusToolbox IDE

Define the Workspace pyOCD Path

Mbed OS to ModusToolbox Flow

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):

«

@

Rernote Developrment
Run/Debug
Team -

Preferences
type filter text

Install/Update -
Java
a MCL

Global ARM Taolchains Paths
Global Build Toals Path

Global OpenOCD Path

Glabal pyOCD Path

Global SEGGER J-Link Path
Warkspace ARM Toolchsins F|
Warkspace Build Taols Path |
Moskspace QpeniC D Datl

. »

o (= )
Workspace pyOCD Path & - L

Configure the location where pyOCD is installed. The values are stored in the
workspace and override the global paths, inless redsfined per project, they are
used for all projects in this workspace,

Afterinstalling pyOCD updates, restart Eclipse for the defaults to be
re-evaluated and use the Restore Defaults button to configure the new
location.

Executable: pyocd-gdbserver

Folder: CAPython2 PScripts Browse.., =Pack..

Restore Defaults pply
[4pply and Clase| [ Cancel |

Note Your path folder may differ from these examples. Check the correct path folder using the which pyocd-gdbserver
command.

Windows:

macOS:

Linux:

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

Workspace pyOCD Path > Executable = pyocd-gdbserver
Workspace pyOCD Path > Folder = C:\Python27\Scripts

Workspace pyOCD Path > Executable = pyocd-gdbserver

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

Workspace pyOCD Path > Folder = /Applications/MBEDCLI.app/Contents/Resources/miniconda/bin

23



A

Mbed OS to ModusToolbox Flow '

4 CYPRESS

- EMBEDDED IN TOMORROW™

Verify Properties Settings

Right-click on the project and select Properties. Navigate to C/C++ Build > Settings. Verify that the Toolchain path and Build
Tools path have appropriate vales. Click Apply and then click Apply and Close.

Properties for mbed-os-example-blinky ml X
pe filter texi] Settings T T
Resource Frer arm-none-eabi- ~
Builders

« C/C++ Build Suffi

Build Variables C compiler:

Environment
Ce+ compiler | ge+

;:gﬂ:;f Warning: these definitions do not affect the build and are for the benefit of the indexer only
Tool Chain Editor
C/Cr+ General Toolchain path: | S{cy_tools_path:gec-7.2.1)/bin
Ef:tcu (to change it use the global of workspace preferences pages or the project properties page)
Project Natures Build tools path: | S{cy_tools_pathimodus-shell}/bin
Project References (to change it use the global or workspace preferences pages or the project properties page)
Refactoring History

Run/Debug Settings
Task Repository
WikiText

Restore Defaults Apply v

@ A A Faren

Note This step is needed due to a defect in Eclipse.
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Build, Program, Debug Application

Build

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

link: mbed-os-example-blinky.elf

arm-none-eabi-objcopy -0 binary mbed-os-example-blinky.elf mbed-os-example-blinky.bin
arm-none-eabi-objcopy -0 ihex mbed-os-example-blinky.elf mbed-os-example-blinky.hex

Program

In the Quick Panel, under Launches, click the "CY8CKIT-062_W!IFI_BT_mbed-os-example-blinky_program" link.

Bg Cick Pa... | ()= Variables 67 Expressic.. 9 Breakpoi.. = O

ModusToolbox™ E

} Start
} mbed-os-example-blinky
» Configurators
} Documentation
~ faunched
i? CY8CKIT_062_WIFI_BT_mbed-os-example-blinky_debug
i$ CYBCKIT_062_WIFI_BT_mbed-os-example-blinky_erase
A5 CYBCKIT 062 WIFI_BT_mbed-os-example-blinky_program
@ CYECKIT_082_WIFI_ET_mbed-os-example-blinky_debug
@ CYSCKIT_062_WIFI_BT_mbed-os-example-blinky_erase
| O CYBCKIT_062_WIF_BT_mbed-os-example-blinky_program |

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

Debug

In the Quick Panel, under Launches, click the "CY8CKIT-062_WIFI_BT_mbed-os-example-blinky debug" link.

B8 Quick Pa... | (%)= Variables € Expressio.. 9g Breakpoi.. = O

ModusToolbox™ E

» Start

} mbed-os-example-blinky
} Configurators

» Documentation

- :Launches:

I 5 CYBCKIT_D62_WIFI_BT_mbed-os-example-blinky_debug I
%? CYBCKIT_062_WIFI_BT_mbed-os-example-blinky_erase
A5 CYBCKIT 062 WIFI_BT_mbed-os-example-blinky_program
) CYBCKIT_062_WIFI_BT_mbed-os-example-blinky_debug
@ CYBCKIT_082_WIFI_BT_mbed-os-example-blinky_erase
@ CYECKIT_062_WIFI_BT_mbed-os-example-blinky_program

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

Properties for mbed-os-example-blinky ?@
type filter text Code Analysis o .
> Resource -
Builders (71 Use workspace seftings a

= Configure Warkspace Settings...
. C/C+ Build |-q Use praject settings |

4 C/C++ General Prablems
. Cade Bnalysis L

E type filter text

m

Documentation

File Types Marme Sewerity
Formatter > [7] Cading Style

Indexer | > [] Fotential Frogramming Problerns |

Language Mappings

|| Security Vulnerabilities
[ Syntax and Semantic Errars |

Paths and Symbols | -

Preprocessor Include Patl _

« m ¢ x

@ Apply and Close | [ Cancel
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Overview

The ModusToolbox IDE is based on the Eclipse IDE. 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.

hw3 - HelloWerld/main.c - MedusTeclbox IDE - [m] X
Menus &
File Edit Source Refactor Navigate Search Project Run Window Help
= \ o | > Toolbars : :
il ‘g-Qv‘mv: ‘ g;f‘ Q- VAR E E e
e | |
EyPr. 22 |%FDe. [iliRe. ZPe. = O  [dmanc =8 gEo.® =0
2lE - 7j='1 e @ EERY e
v 2% > HelloWorld [HelloWorld master] (e tame e #*
=
35, Binaries * Version: 1.00 -
Hl Archives d .
= build “ Description: This is the source code for the P5oC 6 MCU Hello World H cy_pdlh
Gy images : For ModusToolbox. U ophalh
o iibs ‘ o cfgh
Related Document: See Readme.md [
7 mai S cybsp.h
) main.c . ; . N
—~ aop manifestaml “ Default Hardware Tarest: [YBCKIT-B62-WiFi-BT PSoC 6 Pioneer Kit Bl eybsp_core,
# LED_BLINK_TIM
Project Code Editor # LED BLINKTIM
E | << Semiconductor Corporation. All rights r ++  timer_init{void)
xplorer £+ isr_timer(void*,
“ This software, including source code, documentation and related mate 0 timer interrupt
_ W.lib * ("Software™), is owned by Cypress Semiconductor Corporation or one o interupt.
“ subsidiaries ("Cypress") and is protected by and subject to worldwid @ led_blink_active
- ) ) protection (United States and foreign), United States copyright laws @ cybsp_debug u
Q. O E B = 8 * international treaty provisions. Therefore, you may use this Softwar @ uart_read_value
* as provided in the license agresment accompanying the software packa & led Blink timer
* which yeu obtained this Software ( AMY. . -
. i ©  main(void)  int
o - B . i ) init(void)
™ E If no EULA applies, Cypress hereby grants you a personal, non-exclus o _timer init(voi
MOdUSTOOIbox * non-transferable license to copy, modify, and compile the Software s © ¥ isr_timer(void®,
“ code solely for use in connection with Cypress's integrated circuit
~ Start ¢ Rrne maneadiction  medifiootion  teomelobion  comnilation e canceca T
< > < >
New Application
B Console 53 [2] Problems emo ews xbiE | ®mB-9-=08
o Search Online for Code Examples . = Bl |
MedusToelbox Consele
. Log fi stored at: C:\Users\CKF\AppData\Local\Temp\lLogs41081774866542177
Quick Panel Console
v o< >
=% HelloWorld

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.

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

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

m  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 Consale [2] Problems [ Memary | =] Mewsi 52 = 8

&= CYPRESS

e EMBEDDED IN TOMORROW

W

SOLUTIONS PRODUCTS DESIGN SUPPORT BUY & SAMPLE
ABOUT CYPRESS

<« [ T b

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

Project Explorer

In the ModusToolbox IDE, after creating an application, the Project Explorer contains one or more related project folders. The
following images show a PSoC 6 MCU application and a WICED Bluetooth application. For applications imported from Mbed
0OS, see Mbed OS to ModusToolbox Flow.

PSoC 6 MCU Application WICED Bluetooth Application

5 Pr. 32 |4FDe. HiRe. i Pe. = O 5 Projec... 7 | %% Debug (il Regist.. & Perp.. = O
= <}=.=|> - = <}=.=|> -
VI;_-S- > HelloWorld [HelloWorld latest-v1.X fal8274] [CE = BLE_20819EVB02.bac [ELE_208129EVE -
B Archives =% > BLE_20819EVE02.bas [BLE_20
[l Includes (=5 = BLE_2081SEVBO2.beacon [ELE_20219EVELZ bts
= build w [,_—g = BLE_20813EVB02.env_sensing_ternp [BLE_20819EVB02 b
&% images [ Includes
Ex = libs = build
|._—|"E1 main.c =% GeneratedSource
|55 LICENSE % images
@ = Makefile (5 secure
5 makefileinit [} thermistor_app.c

[#) README.md

|._—re, thermistor_gatt_handler.c
|._—PE, thermistor_gatt_handler.h
|._—ra thermistor_util_functions.c
|._T-E, thermistor_util_functions.h
[} wiced_app_cfg.c
cycfg_bt.cybt

& = makefile
|55 makefileinit
[#} README.md
=5 = BLE_20819EVBO2.find_me [BLE_20219EVBO2 btsdk200]
=% » BLE_20819EVBO02.hello_client [BLE_20819EVED2 btsdk20l w
£ >

Both types of applications contain a similar project structure. Each contains the main application source code, and a Makefile.
Note that PSoC 6 MCU applications contain a libs directory, which BT applications have a wiced_btsdk project with shared SDK,
BSPs, and libraries for all Bluetooth applications in a workspace.
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Quick Panel

IDE Description

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.

PSoC 6 MCU Application

B8 Quick Pa... ariables Expressio

ModusToolbox™ E

~ Start
MNew Application
& Search Online for Code Examples

+ Hello_World

&, Build Hello_World Application
o Clean Hello_World Application

= Launches

7{:& Hello_World Debug (JLink}

7&}‘\ Helle_World Debug (KitProg3)

0 Helle_World Program (JLink)

@ Hello_World Program (KitProg3)
= Tools

Library Manager

@ CapSense Configurator

B CapSense Tuner

¢ Device Configurator (new configuration)
@€ Device Firmware Update Tool

@& Power Estimator

@ CS5PI Configurator

@& Smart I/O Configurator

@€ USE Configurator (new cenfiguration)

~ Documentation

=] Cypress Core Library (core-lib)
=] PSoC 6 Hardware Abstraction Layer (HAL)

WICED Bluetooth Application

B Quick Panel ariables

ModusToolbox™ E

- Start

Mew Application

o Search Online for Code Examples

~ BLE_20819EVB02.beacon

@, Build BLE_20819EVBD2.beacon Application
«f Clean BLE_20819EVB02.beacon Application
~ Launches

4§ BLE_20819EVB02.beacon Attach_JLink

7&}‘\ BLE_20819EVB02.beacon Attach_KitProg3
% BLE_20819EVB02.beacon Program
~ Tools

Library Manager

@& Bluetooth Configurator

@& Device Configurator

B Power Estimator
* Documentation

2] WICED Bluetooth SDK Documentation

=] Cypress CapSense Middleware Library 2.0: Cypress CapSense Mid

The Quick Panel contains links to various commands and documentation, 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.

®  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>). For more information, see Launch Configurations.

m  Tools — This contains links to the various tools available for the selected project.

®  Documentation — This may contain several documents in HTML format, which are included as part of the chosen BSP.
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The installer provides the central core of ModusToolbox software. It contains configuration tools, build system infrastructure, and
the IDE. You may use one or more 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:

v MeodusToolbox
A ide_2.0
docs
eclipse
tools_2.0

These directories contain the following files and folders:
m  ide_2.0

O 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.

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

m  tools_2.0 — This contains all the various tools and scripts provided as part of ModusToolbox. See Tools for more
information.

Documentation

The /ide_2.0/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 2.0 release, the release notes document is for all of the ModusToolbox software included in the installation.
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.
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Document Index Page

Installation Description

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.

Getting Started Documents

Cypress IDEs.

Running ModusToolbox from the
Command Line

Configurator and Tool Documents

Device Confiqurator Guide

ModusToolbox™ 2.0 Documentation

This page provides brief descriptions and links to various types of documentation included as part the ModusToolbox software.

Note: Many of these documents are also provided online at the ModusToolbox website. Also, some of the documents anline might be more current than versions installed on disk

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

Name Description

ModusTaolbox Installation Guide ;Igiggcument is available online only. It describes how to install the ModusToolbox software on Windows, Linux, and
ModusToolbox Release Notes Features and Known Issues for the ModusToolbox 2.0 release.

ModusToolbox IDE Quick Start Guide Step-by-step guide to create and build starter applications using the IDE

ModusToolbox IDE 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.

Guide for using the command-line make for ModusToolbox applications.

EULA End user license agreement; provided on disk as part of installation

These documents are located in the "tools” directory in each individual configurator and tool "docs” subfolder.

Name Description
Covers how to enable and configure platform peripherals, such as clocks and pins, as well as standard MCU peripherals.
that dn not reanire their caun tonl

Tools

The /tools_2.0 folder contains the following tools:

w tools_2.0
bt-configurator
capsense-configurator
cfg-backend-cli
cymeuelftocl-1.0
cype-tool
device-configurater
dfuh-tool
driver_media
fw-loader
gee-7.2.1
jre-1.0
library-manager
make
modus-shell
openocd
project-creator
gspi-configurator
seglcd-configurator
smartio-cenfigurator

usbdev-configurator
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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-1.0 — This tool is used to manipulate Elf files. Refer to the CyMCUEIfTool User Guide located in the tool’s
doc folder.

m  cype-tool — This is the Low Power Estimator tool.

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

m  driver_media — This folder contains WICED board drivers.

m  fw-loader-2.2 — This is the Firmware Loader tool used to update firmware on the programmer/debugger device on
PSoC 6 MCU kits. See KitProg Firmware Loader.

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

®  jre-1.0 — 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.

m  library-manager — This is the Library Manager tool. See Update BSPs and Libraries for more details.

®  make — This folder contains scripts for the build system.

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

m  openocd — 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 User Guide.

m  project-creator — Tool used to create projects when you do not want to use the IDE.
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This chapter covers how to make various changes to your application. It includes:

m  Modify Code
m  Use Configurators

m  Use Tools

®  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 MCU: In the Project Explorer, double-click the main.c file.

#yPro.. 52| 45 Deb.. fffReg.. B Peri. = 0O  [¢ mainc & = 08

|5 - B #include <stdio.h> Py
#include <cy pdl.hs

~ & > BlinkyLED [BlinkyLED master] #include <cybsp_core.h>

[
35 Binaries #include <cybsp types.h>
FH, Archives #include <cybsp_retarget.h>
= build
o ik ©int main{int ac, char **av)

{
cy_rslt t res ;
> Makehle

5 makefile.init
l&] README.md
[& > TARGET_CYBCKIT-062-WIFI-ET.lib

// initialize the resources that are located on the board and ar
/{ sources setup via gopfigurators. This includes the clocks th
initializaed via gonfigurators.

i
res = cybsp_init()
if (res != CY_RSLT_SUCCESS)

{
/{ This should never fail, if it does something is wrong wit

return @ : e

< b

ModusToolbox™ IDE User Guide, Document Number: 002-24375 Rev *B 33



Configure Applications

o CYPRESS

- EMBEDDED IN TOMORROW™

m  WICED Bluetooth: In the Project Explorer, expand the <app-name> project folder and double-click the application

<app-name>.c file.

> BLE_20819EVB02.anc [ELE
» BLE_20819EVB02.ans [ELE_2
> BLE_20819EVB02.bac [ELE
> BLE_20819EVB02.bas [ELE 2
= BLE_20819EVB02.beacon [ELE . SEVED.
» BLE_20819EVB02.env_sensing_temp [ELE

[ Includes

= build

(2% GeneratedSource

(&% images

s secure

i thermistor_gati_handler.c

E;] thermistor_gatt_handler.h

|6 thermistor_util_functions.c

E;] thermistor_util_functions.h

.6l wiced_app_cfg.c

[g] the

rmistor_app.c 53 = a
application_start() This function acts like a Finite S A
for the application.

@param event Bluetooth management event type

iparam p_event_data Pointer to the blustooth management ev

@return wiced_bt_dev_status_t BT status of the callback funct

= static wiced_bt_dev_status_t thermistor_management_callback(

{

wiced_bt_management_evt_t event
wiced_bt_management_evt_data_t

wiced bt_dev_status_t status = WICED_SUC
wiced bt_ble_advert_mode_t *p_adv_mode = NULL;
wiced_bt_device_address_t local_device_bd_addr;

switch (event)

case BTM_ENABLED_EVT:
WICED_BT_TRACE( "\

@ cycfg_bt.cybt

@ > makefile

= makefile.init

% README.md v

"This applicatien measures voltage on t
"every ¥d milliseconds (configurable) a ¥
< >

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.

Many configurators do not apply to all types of projects. So, the available configurators depend on the project/application you
have selected in the Project Explorer. Configurators are independent of each other, but they can be used together to provide
flexible configuration options. They can be used stand alone, in conjunction with other configurators, or within a complete IDE.
Everything is bundled together as part of the installation. Each configurator provides a separate guide, available from the
configurator's Help menu.

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

m  Generating code to configure middleware

Configurators store configuration data in an XML data file that provides the desired configuration. Each configurator has a
"command line" mode that can regenerate source based on the XML data file. Configurators are divided into two types: Board
Support Package (BSP) Configurators and Library Configurators.

BSP 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: Configure CapSense hardware, and generate the required firmware. This includes tasks such
as mapping pins to sensors and how the sensors are scanned.

m  QSPI Configurator: Configure external memory and generate the required firmware. This includes defining and
configuring what external memories are being communicated with.

®  Smart I/O™ Configurator: Configure the Smart I/O. This includes defining and configuring what external memories are
being communicated with.

m  SeglLCD Configurator: Configure LCD displays. This configuration defines a matrix Seg LCD connection and allows you
to setup the connections and easily write to the display.
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Library configurators include:

m  Bluetooth Configurator: Configure Bluetooth settings. This includes options for specifying what services and profiles to
use and what features to offer by creating SDP and/or GATT databases in generated code. This configurator supports
both PSoC MCU and WICED Bluetooth applications.

m  USB Configurator: Configure USB settings and generate the required firmware. This includes options for defining the

‘Device’ Descriptor and Settings.

Configure Applications

The following diagram shows a high-level view of the Configurators in a typical application. For a more comprehensive

description of the configurators, refer to the ModusToolbox Software Overview document.

Application

—— GeneratedSource |

—— main.c

—— <cfg_name>.cybt

—— <cfg_name>.cyushdev 4—‘

.cl.h files

Library Configurators

Bluetooth

-]

Y

Configurator

USB

— libs

]

TARGET_<BSP_NAME>

Configurator

Y

L]

COMPONENT_BSP_DESIGN_MODUS

—— GeneratedSource

AdA

.cl.h files

\

Device

A

—— design.modus

Configurator

[T 7T

QSPI

A

—— design.cyqspi

Y

Configurator

{ Ad

[T

SegLCD

A

—— design.cyseglcd

Configurator

[

CapSense

L—— design.cycapsense -«

Configurator

Smart I/O
Configurator

BSP Configurators

CapSense
Tuner
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To launch a configurator from the ModusToolbox IDE, right-click on the <app-name> project in the Project Explorer, select

ModusToolbox, and then select the appropriate configurator.

FyPr. 2| %FDe.

v =5 > HelloWorld [He
B Archives
[t Includes =
(== build
[Z% images %
Ex = libs
[ main.c

= LICENSE

& = Makefile

s makefileinit

[ READMEmd

MNew

Go Into

Open in Mew Window
ModusToolbox

Copy
Paste

Delete

Source

Move...
Rename...

Import...
Export...

Ctrl+C
Ctrl+V
Delete

F2

Library Manager

Cap5ense Configurator
Cap5ense Tuner

Device Configurator

Device Firmware Update Tool
Power Estimator

QSPI Configurator

SegLCD Configurator

Smart I/O Configurator

USE Configurator (new configuration)

Ctrl+8

Note You can also launch available configurators from links in the Quick Panel.

Depending on the enabled resources in your application, there may be several configurators available to launch.

m If you launch the Device Configurator from the IDE, you are opening the project’s design.modus file, which is

responsible for holding all of the BSP configuration information. It contains the following:

O Selected device

O Resource parameters

O Constraints

m  If you launch any of the other configurators from the IDE, they will open using that configurator’s configuration file
(design.cycapsense, design.cyseglcd, etc.). These files are specific to the given resource, and they may rely on
configuration data from the design.modus file.
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Launching BSP Configurators from Device Configurator

You can launch BSP Configurators from the Device Configurator; however, you must launch Library Configurators

Configure Applications

independently. All configurators can be launched independently, as well as from the command line. Refer to the individual
configurator guides for more information. These guides are available from the configurators’ Help menu.

To launch a BSP Configurator from the Device Configurator, enable and/or select the desired resource under Peripherals >
Resource, then click the [Launch . . .] button under Parameters.

Ci/Users/CKF/mitw2.0/1106/blinky/BlinkyLED/libs/ TARGET_CYBCKIT-062-WIFI-BT/COMPOMNENT_BSP_DESIGN_MODUS/design.modus - Device Configurator - [m} X
File View Help
CYBCA247BZI-D54 CYW4343WKUBG CSD (CapSense, etc.) 0 (CYBSP_CSD) - Parameters [
Peripherals Pins Analog-Routing System Peripheral-Clocks otha Enter filter text... u_| g B
Enter filter text... & |\[|/ = & Ea @ Name Value A
Resource Personality v Peripheral Documentation
Analog (7) Configuration Help | Open CSD Documentation
Communication v Inp
Digital (?) Clock & | 8 bit Divider 3 clk (CYBSP_CSD_CLK_DIV) [USED] ~
A rﬁiﬂﬂ—l — v CapSense
CSD (CapSense, etc.) 0 CsD-2.0 _}\ Enable CapSense
|| LCD Direct Drive O v External Tools
] Multi-Counter Watchdog Ti MCWOT) 0 | Multi- ter watchi = .
Y I ounter Watchdog Timer ( on B (2) CapSense Conﬂguratml Launch CapSense Configurator
[ Multi-Counter Watchdog Timer (MCWDT) 1 =
Real Tirme Clock (RTC) Real Time Clock-1.1 (7)) CapSense Tuner Launch CapSense Tuner
v CSDADG
CifUsers/ CKF/mibw2.0/ 1106/ blinky/BlinkyLED/libs/ TARGET_CV8CKIT-062-WIFI-BT/COMPOMNENT_..., — O X
h File View Help
HE e
W B L
v =
Basic Advanced Pins
4+ Move up ¥ Move down | 3 Delete C5D tuning mode: | SmartSense (Full Auto-Tune) ~
v (CapSeny |Type Name Sensing Mode Sensing Element(s) Finger Capacitance
— (@] Button0 CSX (Mutual-cap) 1 Rx 1 T /A
< >
(@] Button1 CSK (Mutual-cap) 1 Rx 1 Tx /A
Ready
» LinearSliderd CSD (Self-cap) 5 Segments 0.16 pF
SEensor resources
CSD electrodes: 5 CSX electrodes: 4 Pins required: 12
Ready

In this example, the CapSense Configurator opens in a separate window, and it contains various configuration information
related to the application.

Launching Configurators without the IDE

To launch any Configurator without using the IDE, navigate to the desired configurator’s installation directory, and run the
executable. Some configurators will open without any configuration information. You will need to open a configuration file or
create a new one. Others will open with a default configuration file that needs to be saved.
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Use Tools

In addition to the configurators, there are several tools, including Library Manager, BTSpy, ClientControl, Power Estimator, and
Device Firmware Update (DFU) Host Tool. Many tools do not apply to all types of projects. So, the available tools depend on the
project/application you have selected in the Project Explorer.

Launching Tools from the IDE

To launch a tool from the ModusToolbox IDE, right-click on the <app-name> project in the Project Explorer, select
ModusToolbox, and then select the appropriate tool.

MNew b
5 Pr. 2| 4FDe. Go Into
Open in Mew Window
<
w [zg » HelleWorld [He ModusToolbox 5 T Crlss
ﬁ, Archives Cans Conf
il Includes B Copy ChrleC apSense Configurator
= build Paste CtrleV CapSense Tuner
[*% images 3 Delete Delete Device Configurator
G = libs 5 > Device Firmware Update Tool
L main.c ource .
- Y Power Estimator
= LICENSE Move... -
& = Makefile Rename... 2 QSPI Configurator
= makefileinit 5egLCD Configurator
[} README.md = Import... Smart I/O Configurator
i3 Beport.. USB Configurator (new configuration)

Note You can also launch available configurators from links in the Quick Panel.

Library Manager

The Library Manager allows you to select which Board Support Package (BSP) and version should be used by default when
building a ModusToolbox application. It also allows you to add and remove libraries, as well as change their versions.

For more information about how to use this tool, refer to the Library Manager User Guide, available from the tool's Help button.

BTSpy and ClientControl

BTSpy is a trace utility that can be used in the WICED Bluetooth applications to view protocol and generic trace messages from
the embedded device. The tool listens on the UDP port 9876 and can receive specially formatted message from another
application on the same or different system.

BTSpy can be used in conjunction with ClientControl to receive, decode and display protocol application and stack trace
messages. ClientControl communicates with the embedded app to perform various functionalities, tests, exercising features, etc.

DFU Host Tool

The Device Firmware Update (DFU) Host tool is a stand-alone program used to communicate with a PSoC 6 MCU that has
already been programmed with an application that includes device firmware update capability. For more information, refer to the
Device Firmware Update Host Tool guide, available from the tool's Help menu.
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Power Estimator

The Power Estimator tool provides an estimate of power consumed by a target device (also called platform). This is a stand-
alone tool included with the ModusToolbox software. Currently, it can only be used with the following devices:

m  CYW920819EVB_02 (BTSDK)
m  CYSCKIT-062S2-43012 (Mbed OS)

For more information, refer to the Power Estimator User Guide, available from the tool's Help menu.

Rename Application

The ModusToolbox IDE uses the standard Eclipse rename functionality. That is, right-click on the project and select Rename. If
you use the rename feature, you will need to update your application’s launch configurations. Open a terminal window in the
application's folder, and type the following command:

make eclipse CY IDE PRJNAME=<New Eclipse project name>

For more information about make commands, refer to the Running ModusToolbox from the Command Line document, available
from the IDE's Help menu.

ModusToolbox™ IDE User Guide, Document Number: 002-24375 Rev *B 39



/. Build Applications

& CYPRESS

- EMBEDDED IN TOMORROW"™

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

Build with Make

You can build applications from the command line using Make. Refer to the Running ModusToolbox from the Command Line
document located in the <install>/ide_2.0/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 a project in the Project
Explorer. Then in the Quick Panel, click the "Build <app-name> Application” link.

B0 ED m=vw &TE 9B = B

ModusToolbox™ E

= BlinkyLED _mainapp

@, Build BlinkyLED Application
g Clean BlinkyLED Application

Building an application will typically allow IntelliSense to work better. It may also be useful to right-click on a project and select
Index > Rebuild to allow IntelliSense to find references.
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Messages display in the Console, indicating whether the build was successful or not.

& Console &3 @ﬁ(-‘j‘)| =Y -Eal':"E'i:?'DEl
COT Build Console [HelloWorld]

| .data | ex@sewlisc | 194 I -

| .ey_sharedmem | exesea2a2s | 12 |

| .noinit | exesep2a3s | 148 |

| .bss | exese@lacc | 964 |

| .heap | exespe2ecm | 276348 |

| .ey_sflash_user_d | exleeeesee | 8

| .ey_toc_part2 | Bxleg@7ices | 512 |

Total Internal Flash (Available) 1848576

Total Internal Flash (Utilized) 44772

Total Internal SRAM (Available) 292864

Total Internal SRAM (Utilized) 279920

B87:27:22 Build Finished. @ errors, @ warnings. (toock 43s.348ms)

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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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. Open the project
Properties dialog, and click the Toolchains tab, and then click the appropriate link to update global or workspace preferences,
or project properties.

Properties for Hello_Weorld a x
type filter text Settings =14 v v

Rescurce

ARM Toolchains Paths

Builders Configuration: | Debug [ Active ] e .
w C/C++ Build

Build Variables

Environment & Toolchains | Devices Binary Parsers @ Error Parsers

Logging
Settings Name: [ 6NU MCU Eclipse ARM Embedded GCC (srm-none-eabi-gee) -

Toal Chain Editor
C/C++ General
Git Prefix: arm-none-eabi-
Project Natures

Architecture: ARM (AArch32)

i

Suffix:
Project References M
Refactering History C compiler: gcc
Run/Debug Settings C++ compiler: g+
Task Repesitory
WikiText Archiver:

Hex/Bin converter: | chjcopy
Listing generator: | objdump
Size command: size

Build command: make

Remove command: | rm

S{cy_tools_pathigec-7.2.1}/bin |

Toolchain path:

(to change it use the global or workspace preferences pages or the project properties page}

Build tools path: | Sicy_tools_pathimodus-shell}/bin I

(to change it use the global or workspace preferences pages or the project properties page]

[7] Create flash image
[ Creste extended listing
[ Print size

Restore Defaults Apply

@ Apply and Close Cancel
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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
WICED 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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PSoC 6 Programming/Debugging

Launch Configurations

The flow for programming and debugging is similar for all devices. The ModusToolbox IDE contains several Launch
Configurations that control various settings for programming the 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 m} X
Create, manage, and run configurations P

o

G SR Configure launch settings from this dialog:
type filter text - Press the 'New Cenfiguration' button to create a configuration of the selected type.
~ [£] GDB OpenOCD Debugging ﬁ - Press the 'New Prototype’ button to create a launch configuration prototype of the selected type.

[E] HelloWerld Attach (KitProg3)
[E] HelloWorld Debug (KitProg3)
E HelloWorld Erase (KitProg3) =| - Press the 'Duplicate’ button to copy the selected configuration.
[&] HelloWorld Program (KitProg3)

[E] GDB PyOCD Debugging

~ [c] GDB SEGGER J-Link Debugging

E HelloWaorld Attach (JLink)
[£] HelloWerld Debug (JLink)
[&] HelloWorld Erase (JLink)
[E] HelloWorld Program {JLink)

& Launch Group

= Launch Group (Deprecated)

- Press the 'Export’ button to export the selected configurations.

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

EIE 4

- Press the 'Filter' button to configure filtering options.
- Edit or view an existing configuration by selecting it.

- Select launch configuration(s) and then select 'Link Prototype’ menu item to link a prototype.

E

|u| - Select launch cenfiguration(s) and then select 'Unlink Prototype’ menu item to unlink a protetype.

=

- Select launch configuration(s) and then select 'Reset with Prototype Values' menu item to reset with prototype values,

Configure launch perspective settings from the Perspectives’ preference page.

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.

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

m  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.

m  Program: This launch configuration builds the entire application on both cores, programs all the device's memories,
and then runs the program.
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Erasing external memory
To erase external memory, you must modify the "Erase" launch configuration options on the Debugger tab as follows:

For the CY8CKIT-064-S2-4343W and CY8CPROTO-064-SB kits, remove the entry to disable SMIF:
-c "set DISABLE SMIF 1"

MName: | Hello_Weorld Erase (KitProg3)
[E] Main |35 Debugger @ Startup |t~ Source| [ Common | &, SVD Path

Config options: -5 "S{openocd_path}/../scripts”
-¢ "source [find interface/kitprog3.cfg]”
-c "set TARGET_AP cm4 _ap"

-c "set DISABLE_SMIF 1]

Allocate console for Open0CD Allocate console for the telnet connection

For all other kits, add the path to the GeneratedSource folder (after -s "${openocd path}/../scripts"):
-s "./libs/<TARGET NAME>/COMPONENT BSP DESIGN MODUS/GeneratedSource"

Name: | Hello_Warld Erase (KitProg3)

[E] Main | %% Debugger > Startup | & Source| =] Common | 2, SVD Path

Config options: - enocd_path}/./scripts”
ibs/TARGET_CYSCKIT-062-WIFI-BT/COMPONENT BSP_DESIGN_MODUS/GeneratedSource'|

-¢ "source [find interface/kitprog3.cfg]”
-c "source [find target/psocb.cfg]”

Allocate console for OpenOCD Allocate console for the telnet connection

Programming eFuse

PSoC 6 MCUs contain electronic fuses (eFuses), which are one-time programmable. They store device specific information,
protection settings and customer data.

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 "psoc6b allow efuse program on"

Name: | HelloWorld Debug (KitProg3)

[2] Main | %5 Debugger | i Startup | 1. Source| [[] Common 2, SVD Path
e o o e

Config options: source [find interface/kitprag3.cfg]” A

e
-c "source [find target/psocb.cfg)]
[

"puts stderr {Started by GMU MCU Eclipse}" v

Allocate console for OpenOCD Allocate console for the telnet connection

Warning Because blowing an eFuse is an irreversible process, Cypress recommends programming only in mass production
programming under controlled factory conditions and not prototyping stages. Programming fuses requires the associated 1/0
supply to be at a specific level: the device VDDIOO (or VDDIO if only one VDDIO is present in the package) supply should be set
to 2.5V (£5%).
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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]")

MNeme: | BlinkyLED Debug (KitProg3) |

=] Main ‘#&Debugger | Startup E Source | [C] Common % SVD Path
S e

Coenfig options: -5 "$workspace_loc}/BlinkyLED_config/GeneratedSource” A
-c "source [find interface/kitprog3.cfg]”

-c "source [find targeta’psuc&(fg]”l

-c "gdb_port 3332" w

Allocate consele for OpenQCD Allocate consele 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 0xF155

m  To specify KitProg3 in CMSIS-DAP HID mode with VID = 0x04B4 and PID = 0xF154:
cmsis dap vid pid 0x04B4 OxF154

m  To specify any (HID or BULK) connected KitProg3 device:
cmsis dap vid pid 0x04B4 0OxF154 0x04B4 O0xF155

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-1list option. See KitProg Firmware Loader.
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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 0BOBOF9701047400

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 {-Link)

[5) Main | 3% Debugger| = Startup | % Source| (] Common | %, SVD Path

(to change it use the global or workspace preferences pages or the project properties page)

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

Connection: @ uss o] I (USE serial or IP name/address)

Interface: ® SWD O JTAG

Initial speed: @ Auto O Adaptive () 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 \tools_<version>\fw-loader\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.

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

For more details, refer to the KitProg3 User Guide.
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Bluetooth Programming/Debugging

WICED Bluetooth applications have different launch configurations than PSoC 6 MCU applications. Bluetooth applications use
External Tools configurations for programming the device, and Attach configurations for attaching to the debugger. The Program
launch configurations are available from the Quick Panel when you select <app name> project. Each configuration is preceded
by the application name.

@& Quick Panel = 8

ModusToolbox™ E

= Start

Mew Application

& Search Online for Code Examples
= BLE 20819EVB02.beacon

@, Build BLE_20819EVB02.beacon Application

:()’ Clean BLE_20819EVB02.beacon Application
+ Launches

:t:; BLE_20819EVB02.beacon Attach_JLink

7@:& BLE_20819EVEOZ beacon Attach_KitPro
I @4 BLE_20819EVB02.beacon Program

[rs)

+ Tools

Program Configuration

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

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

Attach Configurations
The Attach configurations are used to attach to the debugger without first programming the device. They include:
m  <app-name> Attach_JLink

m  <app-name> Attach_KitProg3

Debug Settings

WICED 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.
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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.. | 2] Docu., 0= Varia., & Expr.. 9 Brea.,. = O

ModusToolbox™ E

b Start

} mbed-os-example-blinky

I 7@:& CYRCKIT_062_WIFL BT _mbed-os-exarmple-blinky_debug I
7%:& CYECKIT_062_WIFLBT_mbed-os-example-blinky_erase
itp: CYWECKIT_062_WIFL BT _mbed-os-example-hlinky_program
G CYBCKIT_062_WIFLBT _mbed-os-example-blinky_debug
G CYRCKIT_062_WIFL BT _mbed-os-exarmple-blinky_erase
@ CVBCKIT_D6Z_MWIFLBT_mbed-os-example-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.

Enable Peripherals View

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.
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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_CY28CPROTO_062_4342W/main.cpp - MedusToolbox IDE - [m] X
File Edit Source Refactor MNavigate Search Project Bun Window Help

0% - [@iw|o-n m st 22 2| | Sits~ O~ Qu-i®d® ¢~

AR i

45Debug 3 ¢| 1% T T B =\ariables 9g Breakpoints 69 Expressions 1 Registers B Modulf ., Peripherals 5
v [E] CVBCPROTO_DE2_4343W_mbed-: 4

v B mbed-os-example-blinky_CY

Peripheral Address Description "
v P Thread £ [main] 1342414
= rmaind atmaincppd | 21 55 DMAC 0x40240000  DMAC
& Torenc =3 t‘m'ﬂ?; . O%F 0wo 0x40280000  Datawire Controller
" Thresd il iy E DW (40290000 Datawire Controller
8 o ocd-odbserver me 1%, EFUSE (:402C0000  EFUSE MX540 registers
b %, AT 40210000 Fault structures
s arm-none-eabl-g [T MeANIANNNN Elach rantrallar 5
we| Semihosting < >
< >
[& maincpp X = O 5= Outline 32 =g
~ SHC R B
#include "mbed.h™ o zb dhk Sy
#include "stats_report.h” - mbed

Bl stats reporth
>

S & ladl - Mirmital it
0 Memory 52 =0
g 1 =‘| T:‘ EE <:‘;‘)| B~

Meniters = 3 % |5 DMAC 0x402A0000 3 | 45 New Renderings..
@ DMAC Register Address Value
v % DMAC 0x402A0000
e 0x402A0000 0x00000000
& ENABLED [21] 0x0: DISABLED
i ACTIVE 0x402A0008 0x00000000
4 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. See Import Mbed OS Applications for instructions to import an example Mbed project into the ModusToolbox IDE
workspace.

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

2 %| 5 2~
type filter text

[£] GDB Hardware Debugging
[£] GDB OpenOCD Debugging
4 [£] GDB PyOCD Debugging
[£] CYBCPROTO_062 4343W_mbed-os-example-blinky_debug

[£] CYECPROTO_062 4343W_mbed-os-example-blinky_erase New

[£] CYBCPROTO_062_4343W_mbed-os-example-blinky_progrz [ Duplicate
[£] GDB SEGGER J-Link Debugging % Delete
Jir JUnit

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

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 Symbols and Executable
[7] Load symbols
® Use project binary: mbed-os-example-blinky.elf
@ Use file:
Symbols offset (hex):
[ Load executable
(@) Use project binary: - mbed-os-example-blinky.elf

Use file:

Runtime Options
[]Debug in RAM

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

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

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.

Workspace... File System...
Norkspace... | | File System...
Revert Apply

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