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Version 1.1

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 Software

Refer to the instructions in the ModusToolbox Installation Guide. After accepting the License Agreement and
minimizing or closing the Welcome Page, 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 three main 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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ModusToolbox™ ﬁ
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& Search Online for Code Exarmples

m

~ Project

Or, select File > New > ModusToolbox IDE Application.
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Edit Mavigate Search Project Run WPL Window Help

Ctrl+M

Mew Blt+Shift+N ¥ | [ Project..
el ™ Example...
[ Open Projects frorm File Systerm...
™ Other.,
Close Chrl+i
Close &Il

Chrl+Shift+4 ModusTaolbox IDE Application  Ctrl+7

Step 2: Select Kit

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.

ModusToolbox IDE Application

Choose Target Hardware

Kit Narne MU
CYBCKIT-062-BLE CYBCH3I4TEZL-BLDSE -
CYBCKIT-062-WIFI-BT ~ CYBCA247HA-Da4 CVW4343MrCLIBG
CYRCPROTO-062-4343%  CYBCAZ44B7T-D44 CNWF4343WKLIBG
CYBCPROTO-062-BLE CYBLE-416043-02 -
CYBLE-416045-02 CYBLE-416045-02

CYBT-213043-MESH CYBT-213043-02

CYWa20819EVE-02 CYW20813A1KFBG

Custom Board -

Connectivity Device

o

= o]

Choose a Cypress kit to starbyour application with a pre-confiqured dewice setup or create 3 custorn application with your own choice of MCU andfor connectivity device,

CYSCKIT-062-WIFI-BT

The PSoC 6 WiF1-BT Pioneer Kit 1s a low-cost hardware platform that enables design &
and debug of the PSoC 62 MCU (CY8C6247BZI-D54) and the Murata LBEESKL1DX
Module (CYW4343W WiFi + Bluetooth Combo Chip).

Kit Features:
+ BLEv5.0

+ Serial memory interface
e TYVAR MU ATt ol feae i

< Back Einish Cancel
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Step 3: Select Starter Applicati

on

Click Next > to open the Starter Application page.

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

ModusToalbox IDE Application
Starter Application
Chouose starter code for your CY8CKIT-062-WIFI-ET.

=[5 [m]

Application Name: | BlinkyLED

Enter filter text Blinky application

ElinkyLED .
CE219831 PowerModes

CE220060_PSoCh_WatchdogTimer E
CE220263 PSoCh_GPIO
CE221773_PSaCh_HelloWorld
CapSenseSlider

EmptyPSaC6app
ErmptyP SoCACMIp 2

Einish

Cancel

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:

* AAU Y

. /N L1 s

Step 4: Review Details

Click Next > to open the Summary page

4

. Review the application options to ensure they are correct.

ModusToalbox IDE Application

o |5 s
Summary
Werify application creation infarmation,
Wou selected: e
Device: CYBCA247B7T-D54
Connectivity device: CVWAZ4MWKUBG
Board: CYBCKIT-062-WIFI-BT
Example: BlinkyLED
Press "Finish" to create "BlinkyLED" application.
»
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Step 5: Create Application

Click Finish to start creating the application. After a few moments, the ModusToolbox IDE displays the application
with the <app-name>_mainapp project in the Project Explorer.

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

For a PSoC 6 application, expand the <app-name>_mainapp\Source folder.

g Pr. &2 De.. Re.. Pe.. = 08 l.g] main.c 2 = 8
5| - -
==

#include “cy_pdl.h™

=t
4 1% BlinkyLED_mainapp Kinclwde "cyc . h”

1 Tncludes
(= GeneratedSource int main(void)
= prochsv-11

4 (= Source #* set up internal reuting, pins, and clock-te-peripheral connectic

init_cycfg_all();

St _cmd_dual ld /% enable interrupts */

esign.modus __enable_irq(l;
=| makefile.init
& modus.mk ?’" 03s)
. & proch DL cmdp sleep_signed.elf Cy_GPIO_Inw(LED_RED_PORT, LED_RED_PIN); /* toggle the pin */ |
= psochpdl_Cortex-M4 Cy_SysLib Delay(100@/*msec/); 3
¥
i
‘ i v
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For a CYW20819 Bluetooth application, the <app-name>.c file is located in the <app-name>_mainapp folder.

Bop o dpD ®R ZPp = O 20319 _readme.ba readme bt g beacon.c &2 =0
= = LAEY_INT MLN = 51M HLE ALYERI LNIEWWAL MLN, g
= .adv_int_max = BTM_BLE_ADVERT_INTERVAL_M&X,
4 -5 BLE_Beacon_mainapp cadv_type = MULTI _ADVERT MONCONNECTABLE EVENT,
> ) Includes .channel_map = ETM_BLE_ADVERT_CHN!_37 | BTM_BLE_ADVERT_CHNI_38 | BTM BLE
. = bt 209194110 cadv_filter_policy = BTM BLE ADVERT_FILTER_WHITELIST CONNECTION REQ WHIT

vadv_tx_power = MULTI_ACNV_TX_ POWER_MAX,

(= GeneratedSource e bl addr - (@},

» (= libraries .peer_addr_type = BLE_ADDR_PLELIC,
- = secure .oun_bd_addr = {@},
. |[d] beacon.c .oun_addr_type = BLE_ADDR_PLELTC
» [ wiced_bt_cfg.c ¥
> [ wiced_platform.c /
» W) wiced_platform.h * varisbles Definitions
= 20819 _readme.td
design.modus f* Beacon timer *f
= makefile.init static wiced timer t beacon_timer;
S uintlé_t beacon_conn_id = 8;
@ modus.mk - - =
=| readme.tt . PR I . - ads
« I r

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.

Configure Device Resources

To enable and configure peripherals, pins, clocks, etc., open the Device Configurator. Double-click the
design.modus file. You can also click the “Configure Device” link in the Quick Panel.

Blinky - BlinkyLED_mainapp/Source/main.c - ModusToolbox IDE =8 E=B ===
Eile Edit Source Refactor [Navigate Search Project Bun  Window Help
N-HQ B8 B |22 Lit-0-Q-i® 9~ - il= -
QuickAccess | 55 | (@)
B9 Pr. 82 5 De.. il R
B8 CiUsers/ckf/rmtnd 1/128/Blinky/BlinkyLED_mainapp/desian, modus - Device Configuratar EI@
Eile  Wiew Help
4 1% BlinkyLED_mainapp —~
+ il Includes | E
> & GeneratedSource Peripherals | Pins | Platform | Peripheral- 44 CSD (CapSense, etc.) - Parareters 8 x
» (= psochsw-1l .
a (= Source ‘Enter Filter text... “|\rf SRERE N E R =Y ‘Enter Filter text... & IE
g] main.c Resaurce Name Value
2 > Analog 4 Documentation
> Cammunication (%) CSD Driver Open CSD Driver Documentation
> Digital 7) CapSense Middleware | Open CapSense Documentation
=| makefile.init 4 Systern —
() CSDADC Middleware | ©pen CSDADC Docurnentstion
i> rrodus.mk 3D (CapSense, etcy + [fputs
b psacs 01 cmilps| [] Multi-Counter Watchdo
= - - g Tirner (MCW
» 15 psoctpdl_Cortex-h4 [7] Multi-Counter Watchdog Timer (MEW (D) Clock [ JsbrtDwern ek o) =
[7] Real Time Clack (RTC) 4 CapSense
() Enable CapSense
(2) Target CPU core [Cortex M4 -
B0 2D. w=wv. & 4 External Tools
(2) CapSense Canfiguratar |Launch Capsense Canfigurator )
(3) CapSense Tuner [Launch capsense Tuner =
ModusToolbg « [0S
5 = . (%) Enable CSDADC =
» Biark
~ BlinkyLED_m ainapp [t Ui S
& Build BlinkyLED Applic uErmrsI 1 Dw.ammgs] U 0 Tasks | o 0 Infos
o Clean BlinkyLED &ppli Fix Description Laocation
83 Project Build Settings
B Configure Device
& Select Middleware
Ready

This tool provides access to the application’s resources and settings. Each enabled resource contains one or
more links to the related APl documentation. There are also buttons to open other configurators for CapSense®,
Bluetooth, QSPI, Smart I/O™, etc.

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 <app-name> Application” link. Build information will display in the Console
pane.
& |ED. @=V. &LE, 9%B. = O & Console 32 [% Problems [J Memory 2] Mews B ER =& ®B-~=0

COT Build Consale [BlinkyL ED_mainapp]
. 2: CMBP_LOC : C:hUsershckfimtwy2242481inky 81 InkyLED_mainapp_cmap/Debug/Blinky ED_mainapp_cmap.el =

™ 31 CMA LOC @ CohUsershckfimtw2242%Blinky6linkyLED mainapp/Debug/BlinkyLED mainapp.elf
ModusToolbox™ B4 31 HeucoRe ¢ AR O
b Start No ELF section .cychecksum found, creating one

m

pplication checksum calculated and stored in ELF section .cychecksum

No ELF section .cymeta found, cresting cne

Checksum calculated and stored in ELF section .cymeta

pplication application checksum calculated and stored in ELF section .cychecksum
q . Checksum calculated and stored in ELF section .cymeta

i) Project Build Settings
B Configurs Devics
o Select Middleware

m

12:37:@5 Build Finished (tock 2s.&24ms)

- 4w v

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

File Edit MNavigate Search Run indow  Help

(il ‘ ® - % - Open Project
Close Project
[ Project .. 52 | 4% Debug | s Build Al Cirl+B
Build Configurations 3
=5 BlinkyLED_rnainapp Build Project
5 peoctpdl_Corbex-M4 Build Working Set s

Clean...

Build Automatically

MaodusTaolbox Middleware Selector Ctrl+8
Build ModusTeolbox Application. | €3 |

TR TS T O Ao

Change Application Settings...

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 the ModusToolbox IDE User Guide, “PSoC 6 MCU KitProg
Firmware Loader” section for more details.
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Program

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

Bo. |ADb. ®=Vv. &E. %B. = O

ModusToolbox™ E

b Start
b BlinkyLED_m ainapp
~ Launched
4. BlinkyLED Debug (J-Link)
% BlinkyLED Debug (KitPrag3)
D BlinkyLED Prograr (J-Link)
| Q BlinkyLED Program (KitProg3) |

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.

1
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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 BlinkyLED mainapp application. Then, in the Quick Panel, click the “BlinkyLED
Debug (KitProg3)” link under Launches.

B Q. B D. ®=Y. &E. %B. = O

ModusToolbox™ E

b Start
}# BlinkyLED_m ainapp
~ {aunches

ElinkyLED Debug {J-Link,
35 BlinkyLED Debug (KitProg3)
D ElinkyLED Program {J-Link)
Q BlinkyLED Prograr (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.

Blinky - BlinkyLED_mainapp/prj_Ch4/main.c - ModusToolbox IDE oo ===
File Edit Source Refactor [Navigate Search [Project Bun WAL Window Help
il | S~ R~ @ik 0 @82 | Sifi -0~ Q~i® &~ TGy
Quick Access B ‘
Pr.. 3gD. 2 MR . =8 BASD0400:  [@] msinc 32 =8 Z=ow.x &8
liv = #include "cy_syslib,h" p SPCIR RIS
) #include "cy_gpio. h"
4 [£] BlinkyLED Pragram +Debug Ch4 Kitprog3 [61 e ..(if.’;_pins_h.. #*
4 {2 BlinkyLED_mainapp_final.lf -

4 P Thread #1 (Suspended : Breakpoint)
= rmain() at main.ci27 01008057
B operocd

int main{void)
5 ey device_head

/* enable interrupts */ = cy_syslibh
__enable irq(); 2 cygpinh

21 cycfg_pinsh
@  rainfvoid) :int

5 arm-none-eabi-gdb exe
f* inftislire red LED */
Cy_GPIO Pin Init(LED RED_PORT, LED RED_PIN, &LED_RED config);

for ()
{

(]

Cy_GPIO_Inw(LED_RED_PORT, LED_RED PIN); /* toggle the pin */

v = Cy_SysLib_Delay(1@@@/*msec*/);

T
Bo B0 w=v &L 8B = O i -
« i v . ! f
E B Console & [2) Problems  [] Memany =) Mews ] | BEEEE 22-5-=08
™

ModusToolbox BlinkyLED Prograr +Debug G4 Kitprag3 [6DB Open0tD Debugging] openocd

(4@) dwt_ctrl (/32) -
b Start 41) dwt_cycent (/32)

42} dwt_@_comp [/32)
43) dwt_@ mask (/4]
44 dwt_@_functien (/32)
45) dwt_1_comp [/32)
46) dwt_1 mask (/4]

{
} BlinkyLED_m ainapp E
E
(47) dwt_1_functien (/32)
{
(
{
(
(
(

- h

# BlinkyLED Pragram +Debug CMA4 Kitprog3
4 BlinkyLED Program +Debug CM4 jLink
Q) BlinkyLED Erase Kitprog3
@ ElinkyLED Erase jLink
52) dwt_3 mask (/4)

D BlinkyLED Program Kitprog3 S3) dwb_3_functien {f32)

Q) BlinkyLED Prograr jLink i
‘ i v

48) dwt_2_comp [/32)
49) dwt_2 mask (/4]
5@) dwt_2_function (/32)
51) dwt_3 _comp (/32)
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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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