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

This guide provides a quick walkthrough for creating a starter application with the ModusToolbox IDE, as well as
programming the application onto a device and debugging the program.

Download/Install/Run ModusToolbox IDE

Refer to the instructions in the ModusToolbox Installation Guide. After you accept the License Agreement, the IDE
opens a dialog to specify the workspace. Then, it opens with an empty Project Explorer by default.
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This guide focuses on these areas of the IDE:
m  The Project Explorer contains the application folders and files.
m  The Quick Panel provides links to tool commands and documentation.

m  The Console displays various messages when updating the application in some way (building,
programming, etc.)
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Create New Application

Creating an application includes several steps, as follows:

Step 1: Open New Application Dialog
In the Quick Panel, click the “New Application” link.
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Or, select File > New > ModusToolbox IDE Application.
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Step 2: Choose Board Support Package (BSP)

On the ModusToolbox IDE Application dialog, click on the desired board number; see the description for it on the
right. For this example, select the CY8CKIT-062-WIFI-BT kit. The image below is an example; the precise list of
boards available in this version of ModusToolbox will reflect the platforms available for development.

ModusToolbox IDE Application u] X
Choose Board Support Package (BSP)
Select the target board for your application.
Kit Name Mcu Connectivity Device ~ | cvackiT-osz-wirLeT ~
CY8CKIT-D82-BLE CY8C6347BZI-BLDS3
§ CVECKIT-082-WIFI-BT CVECRIATEZIIDSE ™ EWWASASWIKUES The PSoC 6 WFi-BT Picneer Kit is 2 low-
CVBCKIT-D6252-43012 CVBCE24ABZI-D44  CYWA43012COWKWEG cost hardware platform that enables
design and debug of the PSaC 62 MCU
CYBCKIT-06252-4343W CY3C624ABZI-D44  CYW4343WKUBG (CVBC6247871-D54) and the Murata
CYBCKIT-06452-4343W CYBOBMABZI-DA4 CYW4343WKUBG LBEESKL1DX Madule (CYWA343W WiFi =
CYSCPROTO-0B2-4343W  CYBCE247BZI-D34  CYW4343WKUBG Blustooth Combe Chip).
CVBCPROTO-06253-4343W  CVBCE245L0-53D72  CYWA4343WKUBG it Feat
It Features;
CY8CPROTO-063-BLE CYBLE-416045-02
CY8CPROTO-064-SB CYBOB4478Z1-D354 . - BLEVSO v
ST o e  Cmial s fna
@ < Back Next = Finish Cancel
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Step 3: Choose Starter Application
Click Next > to open the Starter Application page.

The starter applications demonstrate different features available on the kit. For this example, select Hello World
from the list. This application exercises the PSoC 6 MCU to blink an LED.

ModusTeelbox IDE Application [m] *

Choose Starter Application
Choose starter code for your CYBCKIT-062-WIFI-BT.

Application Name: | Hello_World

[ Enterfitter text [ Helto World

Empty PSoC6 App ~ || This code example demonstrates simple UART communication by printing a
Emulated EEPROM "Hello World" message on a terminal and blinks an LED using a Timer resource
Fault Handling using PSoC 6 MCU,

GPIO Interrupt

QSPI Flash Read Write
RTC Basics
Ramping LED using Smart [0 hd

Import ...

(?;' < Back Next > Einish Cancel

Note The actual application names on your screen might vary.

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

* oMY /SN =y,

Step 4: Review Summary Details

Click Next > to open the Summary page. Review the application options to ensure they are correct.

ModusTeolbox IDE Application [m] X

Summary

Verify application creation information.

Board: CYBCKIT-062-WIFI-BT
Starter Application: Hello World

Press "Finish" to create "Hello_World" application.

(?:I < Back Next > Cancel

&
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Step 5: Create Application

Click Finish to start creating the application. The ModusToolbox IDE indicates it is loading the application. After
several moments, the application opens with the Hello_World project in the Project Explorer, and the
README.m(d file opens in the file viewer.

hw2 - Hello_World/README.md - ModusToolbox [DE — m] x
File Edit Navigate Search Project Run Window Help
e [ B-R-@HiH-0-Q- ] 2R S @5 &~ - Bl -t -
ey
P 32 |4%D iR TP = O [# READMEmd 33 = B Szoutinez = 8
=1=3 g P E v
v B > Hello_World [Hello_World latest-v1 X PSoC 6 MCU: Hello World AL h1.PSoC 6 MCU: Hello
ﬁ Archives h2. Requirements
@l Includes . i o . h2. Supported Kits
= build Th|s code ex"‘amp\e demonstrates simple UART communication by printing a h2. Hardware Setup
2 images Hello World" message on a terminal and blinks an LED using a Timer h2. Software Setup
e - libs resource using PSoC®& 6 MCU + h2. Using the Code £
[ main.c h3. In ModusTool
|5 LICENSE H h3. In Command-
& > Makefile Requ"ements h2. Operation
5 makefile.nit h2. Debugging
£#) README.md e ~ hZ Design and Impl
* ModusToolbox™ IDE v2.0  h2. Resources anc
+ Programming Language: C h5. Table 1. Ap
. s = Associated Parts: All PSoC® 6 MCU parts h2. Related Resource
h2. Other Resources
&a. E B = 7 Supported KitS h2. Document Histo
~ v
™ + PRn( A Wi_Fi RT Pratahmina Kit (CYRCPROTOLNA?_ AN - Nafanlt
ModusToolbox" B < >
Markdown Source | Preview < >
~ Start
LR M-S =
Mew Application Bl Console 52 oblems emo aws = BE B | () g8
® ) MedusToolbox Console
Search Online for Code Examples Found 16 file(s) "
+ Hello World libs directory search complete.
&, Build Hello_World Application = Import complete =
' Clean Hello_World Application
Successfully created “"Hello World™ application.
~ Configurators v v
< > < >
iz Hello_Werld

Add/Modify Application Code

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, open the appropriate file in the code editor.

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

ByP % 45D i P =B READMEmd  [g maine &2 =0
Bl% ~ o/
. ) : * Function Prototypes
& > Hello_World [Hello_World latest-v1.%
EE Archives void timer_init(void);
) Includes static void isr_timer(void *callback_arg, cyhal_timer_svent_t event};
& build
[ images )
il * Global Variables
T TICEN bool timer_interrupt_flag — false;
% > Makefile bool led_blink_sctive_flag - true;
£ makefileinit /* UART HAL object used by Refarget-I0 for Debug UART port
/* UBRT HAL object used by Retarget-I0 for Debug UART port */
&) README.md extern cyhal uart t cy_retarget_io uart_obj;
/* Varisble for storing character resd from terminal */
uints_t uart_resd_value;
/* Timer object used for blinking the LED */
cyhal_timer_t led_blink_timer;
* Function Name: main
M
< > < >

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.
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Configure Device Resources

To enable and configure peripherals, pins, clocks, etc., open the Device Configurator. Right-click on the project
folder and select ModusToolbox > Device Configurator.

EyP 22 |#D MR FP = O [W READMEmd 3 = B Zzouline i = 5
2% - =
w5 > HelloWorld [1 1+ wre o e PSac: & MlJ: Hello World ™+ h1.PSeC 6 MCU: Hello
@g Archives Rl > h3. Requirements
[ Includes Go Inte h3. Supported Kits
build h3. Installing the C
5 bui Open in New Window ts neteing the Lot
{2y images h3. Overview
[y > libs &7 Change Application Settings... h3. Hardware Setup
sy main.c ModusToolbox > Library Manager Ctrl+2 h3. Software Setup
|5, LICENSE Bluetooth Confi - i tion) - All ~ h3. Operation
[ - Makefile [ Copy CtrlaC uetooth Configurator (new configuration hd, Debugging
5 makefile.nit B Ctri+V CapSense Configurator h3. Design and Impl:
[ READMEmE o0 oy T CapSense Tuner h3. Updating This Ex
D + h3, Related Resource
Source ¥
h4, Other Resourc
; Device Firmware Update Tool i )
< Move... h3. Version History
Rename... BE C:/Users/CKF/mtw2.0/1404/hw/HelloWorld/libs/ TARGET_CVBCKIT-062-WIFI-BT/COMPOMENT_BSP_DESIGN MODUS/design.modus - Device Configurator [m] X
9 9
File View Help
CYBCE247BZ1-D54  CYW4343WKUEG CSD (CapSense, etc.) 0 (CYBSP_CSD) - Parameters g X
Periherals  Pins  AnslogRoutng  System  PeripheralClocks ~ DMA Enter flter text... Z | U B
Enter fter text... )T BB %8 3B . Value -
Resource Name(s) Personality || v Peripheral Documentation
Analog (7) Configuration Help | Open C5D Documentation
Communication ~ Inputs
Digital (2) Clock & | 8 bit Divider 3 clk (CYBSP_CSD_CLK_DIV) [USED] ~
S v B
CSD (CapSense, etc) 0 CYBSP_CSD CsD-2.0 /,}\ Enable CapSense
[ LCD Direct Drive 0 lcd_0_drive 0 v [EEamicoE
Multi-Counter Watchdog Timer (MCWDT) 0| CYBSP_MCWDTO Multi-count| ’»,\ CapSense Configurator | Launch CapSense Configurator
] Mutti-Counter Watchdog Timer (MCWDT) 1|srss_0_rncudt_1
- (7) CapSense Tuner Launch CapSense Tuner
Real Time Clock (RTC) CYBSP_RTC Real Time C
v CSDADC
< > (7) Enable CSDADC O
Motice List g X
oo Errors 1 0 Warnings D 0 Tasks o 3 Infos
Fixx Description - Location
Ready

The Device Configurator provides access to the BSP resources and settings. Each enabled resource contains
one or more links to the related API documentation. There are also buttons to open other configurators for
CapSense®, QSPI, Smart I/O™, etc.

Note The Device Configurator cannot be used to open Library Configurators, such as Bluetooth and USB.

For more information, refer to the Device Configurator Guide, available by selecting View Help from the tool’s
Help menu.
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Build the Application

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

In the Quick Panel, click the “Build Hello_World Application” link. Build information will display in the Console
pane.

B Qui.. [00=\ari.. 67Ec. O Bre. = O [ Console M T Y= S R R =
CDT Build Console [Hello_World]
[ -ZerU. taoie [eXIgEEAIC | G l "
E | .data | exesee2zsc | 1892 |
™ | .cy_sharedmem | exeseezafe | 12 |
MOdUSTOOIbOX | .noinit | exeseezage | 148 |
| .bss | exesep2asa | 976 |
» Start | .heap | exesee2ess | 276888 |
v HelloWorld | TTTTTTTTTmmmmTmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmeeeT
I &, Build Hello_World Application | Total Internal Flash (Available) 1848576
- Total Internal Flash (Utilized) 45916
o Clean Hello World Application
Total Internal SRAM (Available) 292864
» Configurators Total Internal SRAM (Utilized) 279916
+ Documentation 12:@9:43 Build Finished. B errars, @ warnings. (took 45s.387ms)
+ 1aunched o
< > < >

If you have the Hello_World project selected, you can also select Build Project from the Project menu or from
the right-click menu. The Eclipse menus change based on what you have selected in the Project Explorer.

hw2 - Hello_World/main.c - ModusToolbox IDE
File Edit Source Refactor MNavigate Search Project Run  Window Help
Juid | B~ K~ Emid O~ OpenProject
Cleose Project
£y Pr. % |45Dew WiRe. B Pe. = O lm BuidAl Ctrl+B
= % - Build Configurations ¥
~ [y% > Hello Werld [Hello Weorld latest-v1.X 37203, Build Project
3 Binaries Build Working Set >
Efl Archives Clean...
& Includes Build Automatically
&3 > build
(25 images B ModusToolbox >
&g > libs )
L‘u". main.c C/C++ Index 3
=) LICENSE Properties
& » Makefile - - - —

Program the Device

There are several different “Launch Configurations” for programming and debugging the various development kits
and starter applications within the ModusToolbox IDE. These Launch Configurations provide details about how to
configure the application. This section provides a brief walkthrough for programming this example. For more
details about other Launch Configurations and settings, refer to the ModusToolbox IDE User Guide,
“Programming and Debugging” chapter.

Connect the Kit
Follow the instructions provided with the CY8CKIT-062-WIFI-BT kit to connect it to the PC with the USB cable.

Note This kit's firmware is set to KitProg2 by default. To use this kit with the ModusToolbox software, you must
upgrade the firmware to KitProg3. Refer to the KitProg3 User Guide for more details.
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Program

In the Project Explorer, select the Hello_World application. Then, in the Quick Panel, click the “Hello_World
Program (KitProg3)” link.

B Qui.. 0=Var.. 6 Ex. %Bre. = O

ModusToolbox™ E

b Start
» Hello_World
} Configurators
} Documentation
= Launches
{;. Hello_World Debug (JLink)
%.’} Helle_World Debug (KitProg3)
D Hello_World Program (JLink}
IO Helle_World Program (KitProg3) I

< >

If needed, the IDE builds the application and messages display in the Console. If the build is successful, device
programming starts immediately. If there are build errors, then error messages will indicate as such. When
complete, the LED will start blinking.
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Debug the Program

As mentioned under the Program the Device section in this document, there are many different Launch
Configurations for different kits and applications. This section provides a brief walkthrough for debugging this
example. For more details about other Launch Configurations and settings, refer to the ModusToolbox IDE User
Guide, “Program and Debug Applications” chapter.

In the Project Explorer, select the Hello_World application. Then, in the Quick Panel, click the “Hello_World
Debug (KitProg3)” link under Launches.

=

B Qui.. |0=Vari.. &7 Ex. @ Bre.. 8

ModusToolbox™ ﬁ

b Start
» Hello_World
} Configurators
} Documentation
~ {aunches
#5 Hello_World Debug (JLink)
| & Hello World Debug iGiProg3) |
Q Hello_World Program (Link)
0 Hello_World Program (KitProg3)

If needed, the IDE builds the application and messages display in the Console. If the build is successful, the IDE
switches to debug mode automatically. If there are build errors, then error messages will indicate as such.

hw?2 - Hello_Warld/main.c - ModusToalbox IDE - u] b4
File Edit Source Refactor Navigate Search Project Run Window Help
i (B~ R -BiF-~-O-Q-in 0 & 22 e | &t &~ AR TR R CECR A
]| @ |
g De.. 53 M Re Pe. = O README.m [& main.c 01600400 startup_psoc6_01_cm4S =0 Zouw.x = O
i = = Return: ~ e B 1% 8w
e .
v [E] Hello_Warld Debug (KitProg3) [GDB Open0CD % o %
~ 52 mib-eample-psoct-helloworld.elf -
~ o Thread #1 1 (Wame: Current Execution) (¢ © int main(void)
= main() at main.c:99 0x10006a% s # LEDBLINKTA
B cpenocd.ece cy_rslt_t result; # LED BLINK 7
5 arm-none-eabi-gdb f _timerinit(vo
L 9 /* Initialize the device and board peripherals */ £+ s timer(voi
resule = cybsp_init(); o e mem
/* Board init failed. Stop program execution */ @ led blink_ac!
if (result != CY_RSLT_SUCCESS) ©  cy_retargeti
= ) ® uart_read_va
CY_ASSERT(®); & led_blink_tin
B Qui.. ®=Var.. 6 Ex. % Bre. = O © mainfveid) :
[% Emahla mlakal Sntemminbe ® 7 < @ timer_initive ¥
< > < >
ModusToolbox™ E & Console 3 (2] Problems = BB EREE e -8-= 0O
Helle_World Debug (KitProg3) [GDB OpenOCD Debugging] openced.exe
e (26) d3 (/64): @xF3BF57963D716316 -
(27) d& (/84): @x778D6RE1CB31FEIL
} Hello_World (28) d5 (/64): @xBCC18D29BCABS3DE
(29) d6 (/64): @x2DBF7BAROAESERSA
+ Configurators (30) d7 (/64): @x7T852AC361184C840
5 (31) dB (/B4): @xC3203C516288A23E
+ Documentation (32) do (/64): BxBSCBSBA47FOA2EGC
(33) d1@ (/64): Bx152BIBE285D4276B
(34) d1l (/64): @x4B6AEB4516670202
4 Hello World Debug (ILink) (35) d12 (/64): @xFBID3448832E0D02
) (36) d13 (/64): @x3636F37415C476CB
3 Hello_World Debug (KitProg3) (37) d14 (/64): BxBB6GBBAEBBIF2CER
; (38) d15 (/64): @x1C154372276C2102
 Hello_World Pregram (Link) (33) fpscr (/32): DxoRAGERG
Q Hello_World Program (KitProg3) ===== Cortex-M DWT registers
v
< > < >
Writable Smart Insert 99:1
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Next Steps

Refer to the ModusToolbox IDE User Guide for information such as configuring pins, application settings,
peripheral options, as well as adding/removing software components.

Refer to the Eclipse Workbench User Guide for information about the Eclipse environment. Cypress also provides
the Eclipsis IDE Survival Guide.

© Cypress Semiconductor Corporation, 2017-2019. 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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