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Scope and purpose

This application noteintroduces you to PSoB4, an Arm® CortexX@0/M0+ basegrogrammable systerron-
chip. It helps you explore the PSé{@ architecture and development tools and shows you how to create your
first projectusingd 3 | # Hu #ahd? ;| RIOIM4 | |thHe devdopment tools for PSd@4. This application
note also guides yotio more resources to accelerate idepth learning about PSogA.

Intended audience

This application note is intended for engineers new to P$téhd ModusToolbok, and those with experience
in working with embedded microcontrollers.

Associatedpart family

AllPSoG4 parts

Software version

PSoCGHCreator 4.3SP2or higher, ModusToolboxH&2.3 or higher

More code examples? We heard you.

To access an evegrowing list of hundreds of PSd€code examples, please visit ogpbde examples web page
You can also explore the videmaining library here.
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Introduction

1 ) HNLI >O=NCI H

PSoC4 is a trugorogrammable embedded systeron-chip, integrating customanalog and digital peripheral
functions, memory, and a®yrm®Cortex®MO0or Cortex®MO0-+microcontroller on a single chipThis type of
system is different from most mixegignal embedded systems, which use a combination of a microcontroller
unit (MCU) and external analog and digital peripherals. Such systems typically require many ateshcircuits
in addition to the MCU, such as opamps, ADCs, Apglication-specific Integrated Circuit (ASICs)

PSo@4 provides a lowcostalternative to the combination of MCU and external ICs. In addition to reducing
overall system costthe programmalle analog and digital subsystems allogreatflexibility, in-field tuning of
the design and speedyime to market.

The capacitive toucksensing feature in PSd@4, known as BPSENSIE, offers unprecedented signalo-noise
ratio; best-in-class waterproofingand a wide variety of sensdypessuch as buttons, sliders, trackpagand
proximity sensorsPSoCG4 offersa best-in-classcurrent consumptionof 150nA while retaining SRAM,
programmable logic, and the ability to wake up from an interruf@SoCG4 consumes only 2MA while
maintaining wakeup capabilityin its nonretention power mode. The PSd@4 family of devices also contain
PSo@U4 Bluetooth®LE, which integrates a Bluetoo®Low Energy radio system. For more details on PBeC
Bluetooth®LE, seeAN91267

Using this document

The next few pages describe PS4Z and the advantages of designing with PS&ModusToolboky, and
031 #H #Q@Qryoubamh jump right in and quickly build a simple desigm- | > OM4 | fkde to Mkt
0 31 #Atbsignusing- | > OM4 | IinfDIl REHL  #kigotqNlirdt O 3 | # dbsign using0d 3 1 # H
Creator.
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Thewealth of data availabléhere canhelp you select the right PSd@€device,and quickly and effectively
integrate the device into your design. The following is an abbreviated listH8i0G4:

1 Overview: PSoG-portfolio , PSoGlroadmap
1 Product selectors: PSoG4. In addition,PSoCGLCreator includes a device selection tool.
1 Datasheetsdescribe and provide electrical specifications feach family.
1 Application notes cover a broad range of topics, from basic to advanced level, and include the following:
T AN88619 PSoE€U hardwaredesignconsiderations
T AN73854 Introductionto bootloaders
T AN89610 ArmRCortexRcode optimization
T AN86233 PSoCt4 low-power modes andpower reduction techniques
T AN57821 Mixed-signal circuit board layout
T AN890568 PSoEUA - IEC 6073@lass B and IEC 61508 SIL Safety Software Library
T AN648486 Gettingstarted with CAPSENSEL
T AN85951 PSoEl4 and PSoE6 MCU EPSENSEldesignguide

1 Codeexamples demonstrate product features and usagésee0 3 | # Hb #Cbdeexadriples and
-1 >0M4 | CddeckaRple.

1 Technical reference manuals (TRM): Provide detailed descriptions of the architecture and registers in
eachO 3 | # dtbvice family.

7 0 31 #ptogramming specification provides the information necessary to program P3d£ nonvolatile
memory.
1 Development tools:

1 CY8CKIT040, CYBCKITD41, CYBCKITD42, CYBCKIT044, CYBCKT-046, CY8CKIT042-BLE CY8CKIT
045S and CY8CKIT041SMAXPSoC4 pioneerkits are easyto-use and inexpensiveevelopment
platforms. These include connectors for Arduirgpmpatible shields and Digileff0 G| >H >; OABN? L
cards.

T CY8CKII43, CYBCKITL45, CYBCKIT1L47 and CY8CKITL49 are very lowcost prototyping platforms for
sampling PSo€&4 devices.

1 TheMiniProg3 or MiniProg4 kit provides and interface for flash programming and debug.

1 Integrated Development EnvironmenfiDE): There are two development platforms that you can use for
application development with PSo€4 ModusToolboxHand PSoCGHCreator

1 PSCHA CAD librariesprovide footprint and schematic support for common tool$8IS modelsare also
available.

1 Training videos are available on a wide range of topics including tR&oCG4 101 series

1 Cypressdeveloper community enables connection with fellowd 3 | #edelopers around the world, 24
hours a day, 7 days a week, and hoatdedicatedPSoG14 MCUcommunity

2.1 &CLGQJUTFYE=3?WPCIFH J G? HN

There are two development platforms that you can use for application development with RS4C

1 ModusToolboxHs ModusToolboXxsoftware includes configuration tools, lovlevel drivers, middleware
libraries, and operating system support, as well as other packages that enable you to create MCU and
wireless applications. It also includes the optiongktlipselDE
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- 1 > 0OM4 | bubports Rtihdalone device and middleware configurators that can be launched from the
Eclipse IDE. Use the configurators to set the configuration of different blocks in the device and generate

code that can be used in firmware developmemtl > O M4 | IslkpportsfRaid 3 | & MCU and the latest
PSoGW4 MCU deviceS.able llists the supported PSoBA devices. It is recommended that you use

-1 >0M4 | folrakdpplithtion development for supported PS&G4 devices. See | >OM4 1 | F<| RH
resourcesfor more information.

Table 1 List of PSoG4 devicessupportedin - | >OM4 1 | F<I|I RH

Devices -1 >0M41 1 F<I RH O3I1 #H #L?; NI L
PSo@4000S, PSa@4100S, Yes Yes

PSoCG14100S Plus, PS$G1100S

Plus256K

PSoE14100S Max Yes No

All other PSo€&W4 devices No Yes

The libraries and enablement software are available GitHub.

-1 >0M4 | tobsahdRddpurces can also be used in the command lBeeRunning ModusToolbox-u
from the command line for detailed documentation.

T 031 #H # PS0@CiHedtoris a free Windowsdased IDE. It enables concurrent hardware and firmware
design of PSoB.3, PSo€W4, PSoEWLLP, and PSads MCU system#pplications are created using
schematic capture and over 150 paeerified, production-ready peripheral Components.

1See0 3| #Atdatureset@ L =1 GIJF?N? 031 #H B JI LN@I FCIl 5
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Figure 1helps you choose an appropriate IDE.

infineon
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Is device

No
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Figure 1 Choosing an IDE
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1 Comprehensivelt has the resources you need
1 Flexible You can use the resources in your own workflow
1 Atomic: You can get just the resources you want
1 Alarge collection of code repositories oBitHub, including
T Board Support Packages (BSPs) aligned witfineon kits
T Low-level resources, including a Hardware Abstraction Layer (HAL) and Peripheral Driver Library (PDL)
T Middleware enabling industrjleading features such a€APSENSE
T An extensive set of thoroughly tested code example applications
Supported across Windows, Linux, and macOS platforms.

1 IDEneutral and supports thirdparty IDESs, including/isual Studio Code, Al@MDK (uVision), and IAR
Embedded Workbench

1 Choo®- | > OM4 | If yoxHawe Idsior experience with Eclipdeased tools and want to take advantage of
the power and extensibility of the optional Eclipgeased IDEfor | > OM4 1 | F<I RHK

2.3 -1 >OM4 THLFMII RL =? M

- 1 >0OM4 1 Is & sel oRbbIs and software thahables an immersive development experience for creating
converged MCU andireless systemsandenablesyou to integratelnfineon devices into your existing
development methodology.

Eclipse IDEor- | > OM4 | Is & mdltHRl&tform development environment hat supports application
configuration and development- | > OM4 | Indtadler iRClddes the design configurators and tools, and the
build system infrastructure. The build system infrastructure includes the new project creation wizard that can
be run indendent of the Eclipse IDE, the make infrastructure, and other tools.

2.3.1 03 IHHM @NQL? MP OL =7 M
- | > OM4 | hlgomtludddnfineon-provided software resources delivered viaitHub. These include:

1 BSP¥BSPis the layer ofirmware containing board-specific drivers and othefunctions. The BSP is a set of
libraries that provide APIs to initialize the board and provide access to belexel peripherals. It includes
low-level resources such as the Phihrary for PSo€W4, and has macros for board peripherals. Custom BSPs
can be created to enable support for erabplication boards. See th#lodusToolboxHlLibrary Manager
user guide for more infomation.

1 HADLkTheHAL provides a highevel interface to configure and use hardware blocks lofineon MCUSs. Itis a
generic interface that can be used across multiple product families. The focus on-e&sese and portability
meansthat the HAL dos not expose all lowevel peripheral functionalites. HAL wraps the lowevel drivers
(like PSo®4 PDL) and provides a higlevel interface to the MCU. The interface is abstracted to work on any
MCUThis helps you write application firmware independenf the target MCU.

1 The HAL can be combined with platforspecific libraries (such aBSo®4 PDL) within a single application.
You can leverage the HAL's simpler and more generic interface for most of an application, even if one
portion requiresfiner-grained control.

1 PSoCt4 PDLkThePDL integrates device header files, startup code, and peripheral drivers into a single
package. PDL supports the PSa@ device family. The drivers abstract the hardware functions into a set of
easyto-use AIs. These are fully documented in the PDL APl Reference.
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1 PDL reduces the need to understand register usage and bit structures, thus easing software development for
the extensive set of peripherals in the PSd€ series. You configure the driver for yapplication, and then
use API calls to initialize and use the peripheral.

1 Extensive middleware libraries that provides specific capabilities to an application. @hailable
middle ware spans across connectivity (Bluetoo@ AWS loT,IBetooth®LE, Secure Sockets) @3 | # H
specific functionality (APSENSEY).The middleware is delivered as libraries vizitHub repositories.

1 Utilities, Makefiles, scripts, and other configuration software.

2.3.2 #1 H@QCAOL; NI LM

- 1 > 0OM4 | prévidds Braphical applications called Configurators that make it easier to configure a
hardware block. For example, instead of having to search through the docuotaion to configure a serial
communication block (SCB) as a UART with a desired configuration, open the appropriate Configurator and set
the baud rate, parity, and stop bits. Upon saving the hardware configuration, the tool generates the "C" code to
initialize the hardware with the desired configuration.

Configurators are independent of each other, but they can be used together to provide flexible configuration
options. They can be used as a staatbne, in conjunction with other tools, or launched from ¢hEclipse IDE.
Configurators are used for:

1 Setting options and generating code to configure drivers
1 Setting up connections such as pins and clocks for a peripheral
1 Settingoptions and generating code to configure middleware

For PSo€&U4 applications, the asilable Configurators include:

1 Device Configurator: Sets up the system (platform) functions and the basic peripherals (for example, UART,
Timer, PWM).

1 CAPSENSHEConfigurator and Tuner: ConfiguresCAPSENS#and generates the required code.
1 Smart I/O Configurator: Configures the Smart 1/0.

Each of these Configurators create their own files (for examgksign.cycapsenser CAPSEN3H. The
configurator files lesign.modu®r design.cycapsengare usually provided with the BSP. When an application
is createdbased on a BSP, the files are copied into the application. You can also create custom device
configurator files for an application and override the files provided by the BSP.-Sée> OM4 | |hélpfdr R HU
more details.

2.3.3 31 @GNQ@?R?2F 1| JAB?LH NP | #

Significant source code and tools are provided to enable software development for PBb@evices. You can
use the tools to specify how you want to configure the hardware, generate code that you can use in your
firmware, and include various middleware libraries, such @APSENSH for additional functionality This
source code makes it easiéo develop firmware for supported devices. It helps you to quickly customize and
build firmware without the need to understand the register set.

Inthe- | > 0OM4 | environmRrityyou can useonfigurators to configure either the device or a middleware
library, like theCAPSENSHunctionality.

The driver code is delivered as tmatb-pdl-cat2library. Middleware is delivered as separate libraries for each
feature/function.

If you are working at the registdevel, regardless ofvhether youuse Eclipse IDER, third-party IDE, or the
command line, see the driver source code from the PDL. PDL inclatletevicespecific header files and
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startup code you need for your project. It also serves as a reference for each driver. PDL is provided as source
code, so yo can see how it accesses the hardware at the register level.

Some devices do not support particular peripherals. PDL is a superset of all drivers for any supported device.

This superset design means that:

1 All API elements needed to initialize, configuand use a peripheral are available.

71 PDL is useful across various P$t€devices, regardless of available peripherals.
1 PDL includes error checkinp make sure that the targeted peripheral is present oretelected device.

This enables the code to maintaicompatibility across the PSd@4 device family as long as the peripherals are
available. A device header file specifies the peripherals that are available for a device. If your code attempts to
use an unsupported peripheral, you will get an error duringmpilation. Before writing the code, see the device
datasheet to check if the peripheral is supported.

Figure 2showsthat with the Eclipse IDE fdvloduM 4 | | Fyou cRri:b

1.
(kit).

Use Project CreatorHile > New > ModusToolbox Applicatiof to create a new application for your BSP

Configureperipherals and middleware librariessing configuration tools

Add, update, or remove libraries and BSPs easily gunickly using the Library Manager.

Optionally, develop code in an Eclipdeased IDE.

Project Creator 1.30 - Select Application
Settings Help

o X

Application(s) Root path: |C:/mtw i Uibrary Manager 1.30

Settings Hel
Ciipse IDE for ModusToolbox S3us Gk

Directory: | €:/miw/Hello_World

Project: | Cx/mtw/Hello_World

~ New Appli
Active BSP: | CYBCKIT-0415-MAX
Empty PSoC4 App
GPIO Interrupt eate arte
Hello World Hello Wor i e
12C Master EzI2C Slave
12C Slave Using Callh;gsxam p e Or BSPs Libraries
Name “ Shared

MSC Cap5: CSD B preir
wsc Copsense c30 Teuc SHIIAke B SP

MSC CapSense CSX Button Tuning

b Abstraction Layers

~ Base Libraries

Version

@ Add libraries

L= mtb-pdl-cat2

=

The Peripheral Driver Library (PDL) integrates device header files, startup code, and low-level

peripheral drivers into a single

Version details: 1.3.0 release

package.

MSC Multi-Touch CSX Touchpad Tuning 3 core-lib
Periodic Interrupt Using TCPWM 2 coremaK e mtw - Hello_World/main.c - Eclipse IDE for ModusToolbox - o x
:&NJFTMOGES OMA Chamnel b Board Utils File Edit Source Refactor Navigate Search Project Run Window Help
riggering a anne » MCU Middlewarg: — &/ v & O v Q- - v il o w|r
SCB UART Transmit and Receive with DMA - PSuC4 Base LD ES [BrQ{~mitr0o-G 3 AR R © o a is|E
SPI Master 3 mtb-hal-qIP # #D MR P 7 [¥) READMEmd  [& mainc = = B g outline = = a8
SPI Slave = EG T 8 o/ T o v T o
UART Transmit and Receive Loy Hello.World [Hello. Wonld = * Function Name: main { Usean Ethpse DE -+
Watchdog timer interrupt and reset @ recipe-m3 & - IE |°;1 onie trelieore | T din
& Includes ) Mooy p
[ C/mtw/Hello_Worid/design.modus - Device & build * Summary (Optlona u cybsph
Summary: * System entrance point. This funct orms
File Edit View Help 25 COMPONENT_CUSTOM_D  initial setup of devi # LED_DELAY_MS
[—— initial setup of device ) & OV ASSERT FAILE
Template AP CY8CA149AZ1-S598 &y ~ deps - configure the SCB block as UART interface B -
Application(s Successfully updated th & GeneratedSource - prints out "Hello World" via UART interface © main(void) : int
Press "Creatd Peripherals | Pins = Analog-Routing Sysl | ______ 5 images * _ Blinks an LED under firmware control at 1 Hz
- & libs
iter filter text... Reading project (C:/mtv & oo * Parameters
Resource Successfully acquired pr [l design.modus none
b Analog ) LICENSE * .
=] ~ Communication SR v . Rgt:r‘r\
» Controller twork FD (CAN FD) 0 < > A
Int (125) 0 EQ. ®=V. &E. %B. ~ O
Sef nBlock (SCB) 0 [sch ©int main(void)
s Block (SCB) 1 |scb_1 i 2
> on Blod (58 o Eclipse IDE for cy_rslt_t result;
V| B se unication Block (SCB) 2| CYBSP_UART ModusToolbox® cy_ste_scb_uart_context_t CYBSP_UART_context;
Serial Communication Block (SCB) 3 |scb_3
i - Start /* Initialize the device and board peripherals */
Serial Communication Block (SCB) 4 |scb_4 Erewtoniaton e T — cuhen inidf)- v
H H New Application < > < >
»
> @onfigure peripherals # SectOnine for Codle Exar = e
earch Online for Code Bxam| @ console 2 [z Problems 0 Memory = bl ME-f~=0
~ V| B CapSense msc_0_msc_superbloc) & search Online for Libraries ani ModusToolbox Console
VI 8 msco CYBSP_MSCO & Refresh Quick Pane ~
MSC 1 mse_1_msc_0 . ) ) .
: - - Hello_World (CYSCKIT-0415-)  Created Eclipse launch configurations for project Hello World.
LCD Direct Drive 0 - v
Watchdog Counters (WDC) < R >
Watchdog Timer (WDT) R
q 5| CapSense - Parameters | Code Preview
Notice List o=
gDErrurs 1 0Warnings G 11 Tasks onlnrus
~ Fix  Description Location
Ready

Figure 2 Eclipse IDE for- | > OM4 |
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2.34 #1 >R, GIJF?

The Project Creator tool is used with thel > OM4 | boRwale Bldsede applications based on BSPs and
code examples. Project Creator is provided as a graphical user interface (GUI) and a corimaurikterface
(CLI) to create applications, which can be used in any software environment

1. Open theProject Creatotool.

Follow the menuFile > New> ModusToolbox Application.

E mtw - Hello_World/main.c - Eclipse IDE for ModusToolbox

File Edit Source Refactor Mavigate Search Project Run Window Help

New Alt=Shift+N > [ Project..
_ Open File... ™ Other.. Ctrl+N
E s:ceennfrF?lj:;ts from File System.. 8 EmnMoiil:roolbox Application  Ctrl+7
Figure 3 Opening project creator tool

2. Select a target PSd@4 development kit.
In the Choose Board Support Package (BSP) diaseggct your kit from the list.

Project Creator 1.30 - Choose Board Support Package (BSP) - O X
Settings Help
Enter filter text |'_! Import] | CYSCKIT-0415-MAX
Kit Name - MCU Connectivity Device | The PSoC 41005 Max Pioneer Kit enables you to evaluate and develop with
» AIROC Bluetoath BSPs Cypress's fifth-generation, low-power CapSense solution using the PSoC 41005
Max device.
¥ PSoC 4 BSPs
CYSCKIT-041-41XX CY8C4146A71-5433  <none= Kit Features:
CYBCKIT-0415-MAX  CYBC4149AZI-5598 * World's Most Reliable, Lowest Power CapSense Solution
CYBCKIT-0455 CYBC4548A71-5485  <none> * On-board Programmer and Debugger
CYBCKIT-145-40XX CYBC4045A71-S413  <none= * Ready-to-Use CapSense Buttons
CYSCKIT-149 CY8C4147AZI-S475  <none> * Ready-to-Use CapSense Touchpad
* Ready-to-Use CapSense Slider
PSOC4-GEMERIC CYBC4548A71-5485  <nonex « Ready-to-Use CapSense Proximity
b PSoC 6 BSPs * Thermistor
b XMC BSPs

Kit Contents:

* CYBCKIT-0415-Max PSoC 41005 Max Fioneer Board

* CYBCKIT-0415-Max Capacitive Sensing Expansion Board
* USB Type-A to Micro-B cable

* Six jumper wires

* 40 pin FFC cable

* Quick Start Guide

4 4
Summary:

BSP: CYBCKIT-0415-MAX

Press "Mext" to select application. -
Mext = Close
@
Figure 4 Choosingtarget hardware
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3. Select anapplication.

The SelectApplication dialog lists theApplicationapplicable for the selected BSP. Select the required
application and clickCreate. The selected application will be created.

Q Project Creator 1.30 - Select Application - O X

Settings Help

Application(s) Root Path: |C:/mtw Browse...

Target IDE: Eclipse IDE for ModusToolbox

Search g Import J'- g:: | This code example demonstrates simple UART communication by printing a "Hello
World" message on a terminal and blinks an LED using PSoC 4 devices.

Template Application ~ New Application M

Empty PSoC4 App

GPIO Interrupt

v| Hello World Hello_World

12C Master EzI2C Slave

12C Slave Using Callbacks

MSC CapSense CSD Button Tuning

MSC CapSense CSD Touchpad Tuning

M5C CapSense CSX Button Tuning

MSC Multi-Touch CSX Touchpad Tuning

Periodic Interrupt Using TCPWM

Power Modes

PWM Triggering a DMA Channel

SCB UART Transmit and Receive with DMA

SPI Master

Pl VI T T

] »

For more details, see the README on GitHub.

Summary: =

BSP: CYBCKIT-0415-MAX
Template Application(s): Hello World
Application(s) Root Path: C:/mtw

Press "Create" to create the selected application(s). -
< Back Create Close
@
Figure 5 Selecting anapplication
2.35 -1 >OM4IHBFEJ R

ModusToolboxHuser guide provides a highlevel overview of the | > OM4 | boRwate.R Hu

Download the latest version of | > OM4 | laRd<nstdll iuLaunch Eclipse IDEferl > OM4 | bnd <1 RH
navigate toHelp >ModusToolbox General Documentation

1 User Guide versthe aspectsof building, programming and debugging application#.also covers various
aspects of theools installed along with the IDE

1 ModusToolbox Documentation Index: Provides brief descriptions and links to various documentation
includedinthe- 1 > OM4 | boRwate R H

Release NotesDescribes features for the corresponding release of > OM4 | |akddidtsiRélnown
issues, workarounds, and design impacts that you should be awaré-of.documentation on Eclipse IDE for
- 1 >0M4 | |n&vigdteRdHelp >Eclipse IDE for ModusToolbox Documentation

1 Quick Start Guide: Provides the basics for using Eclipse IDE-fdr > OM4 |1 | F<I| RH

1 User Guide Describes how to creatapplications, and build, program, and debug them using Eclipse IDE

1 Eclipse IDE Survival GuideProvides answers to the common issues that might occur while using an Eclipse
IDE. Most questions are related to Eclipse IDE and-nbt> OM4 1 | F<I|I RHK
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2.4 O3IH# L ?; NI L

PSoG-LCreator is anIDE that enables concurrent hardware and firmware editing, compiling and debugging of
PSoGsystems AsFigure 6shows,with0 3 | # Hu #yowcanN | L

1. Drag and drop Components to build your hardware system design
Cadesign your application firmware with the PSéthardware.
Configure Components with config toals

Explore the library omore than 100Components

Review Component datasheets

ok wnN

file Edit View Project Build Debug Tools Window Help
y - L BN G x . M- . Debug =B
137 3 X, & B uElES A2 iR 43 Sk S b S B,
Workspace Explorer v x Start Page /1 cysch + 4 b x Component Catalog (105 compone... » 8 X N
Bg =] e aas A o e 3
) Workspace 'CE220891_CapSense_with_Breathing_L A [ . 8 Search for 2
Z 13] Project "CE220891 CapSense.s e d ' X L g
= RO N © | off. 40 I3
T TopDesgncyen 1B CE220891 CapSense with Breathing LED = | ol oo > 1§
=14 Design Wide Resources (CE220891 CapSen 8 A >’""°""“““’ °3
@ Pins A e log
%88 ADC
A\ Analog 2 o
% H + &8 Amplifiers
@ Clocks g ~~ = = o A y
# Intemopts E CapSe ear Slider and Buttons 12C for tuning CapSent 38 Analog MUX
+ Comparators
el g Sensing datato EZ-BLE| | -wmoc
& g Dl + Manual Roy
&) Flash Security g CapSense EZI2C b ”:ps«s:
= Header Fil | T
. teada Eles = CapSense | clll| &a communicad
1] cyapicallbacks.h 29pin ooz
569 Source Files | oL USB- s ‘c:v Cont v3.0)
€] mainc g & i
% CE220891_CapSense_with_Breathing LEDp |f
G A~ 1.0)
= ted_S ]
U5 oot e s CYPRESS oo o UGB Slock (5
42 CapSense PSoC 4 Capacitive Sensing (CapSense®) ’““"“_‘L:W -
& CopSense ISR rH ransmit UART [v1.50]
32 Clock_1 GapSanse
35 cy_boot Features 2 | mode) [v4.0]
& cy_dmac CapSense Key Confi( . invcla: ki Fatio (SNR)
$ 5 cy_lclk 1. Three buttons . and Mt
% Em_EEPROM 2. One Linear slider w CSX Mutusteap) . — S
5 Ez2¢ 3. Sensing Mode: CS o (a2 CSX Mutusl<a0) 1R 1 V
+ ) £20C 508 RQ 4.CSD Tuning Mode] | = s 5D (S ea) & |Segmers >
¥ SCBCLK L S i
#QE CapSense and 12C | TCPWM and LEDs
HE
) i
) Show output from: Al Y
s@uon - e Build Succeede o yiucde 6  CSXelectrodes 6 Pinsrequited 13 Pins vilables
=1
$0 L v[a[l€ Dotastest [ ]
. 5 1% [ ovpe i =1
Ready

Figure 6 Featuresof0 3 | # Hu #feature®N | L

24.1 #1 >?R; GJF? M

031 #H #Hncl@desMllatge number of code example projects. These projects are available frod e # H
CreatorStart Page, as shown iRigure 7.
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£ PSoC Creator 4.3

File | Edit View Project Build
New »
Open »
Code Bample ...
Close Ctri+F4
Recent Files >
Recent Projects 4
Exit

Figure 7 Codeexamplesin0 31 #H #L?; NI L

Example projectan speed up your design process by starting you off with a complete design, instead of a
blank page. The example projects alshow howO 3 | # H  #Chnponbiis lcan beused for various
applications. @de examples and datasheets are included, as showrrigure 8.

In the Find Example Project dialog, shownHkigure 8, you can:

a) Filterexamplesbased on architecture or device familthatis,0 3 | 8,8L3 | #,6L3 | B8URor0 3 1 6 H,
MCU, categoryor keyword

b) Select from thefiltered list of examples.

c) Review he datasheet for the selection (in thBocumentation tab)

d) Review the code example for the selection. You can cibygycode from this window and paste iyour
project, which can help speed up code developme#titernatively, you can creata new project (ad a
new workspace if needed) based on the selection. This can spaegour design process by starting you
off with a complete, basic design. You can then adapt that design to your application
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Find Codeimple c E - O X
A
vice family " All v Documentation |~ Sample Code a| 4 b
B fter by P int main() P
{
e 1__“'V_Comparator_&nalogMux A f* Start the components * f
W 6-SegmentSlider LCD_Char_1 Start();
i VDACB 1 Start():
DC_DMA. ADC DelSig 1 Start():
& | ADC_Mulinp
e ADC_SAR_PriSM f* Configure DMA to transfer ADC outp
) DMA Config():
ADC_SAR_Seq_DieTemp -
& ADC_SAR_Seq Example /* Start the ADC conversion */
@ ADC_SingleEndedMode ADC DelSig 1 StartConvert()
& | ADC_Voltagelnp LCD Char_l1 Position(Ou, Ou):
& | Analog_Voltage_Comparator LCD_Char_1_PrintString("ADC Output: "
@ Band Pass lsolation LCD Char 1 Position(lu, 0Ou);
B - LCD Char 1 PrintString("DAC Input: ")
@ BasicDesign
W) BLE_4.2_Datalength_Security_Privacy for(::)
S BIE Aleshosieotiog v { v
< » < »
I Create Project I Cancel
Figure 8 Codeexample projects with sample code
2.4.2 O3IH#L?;BNIFU

VisittheO 3 | # Hu #Horhe phigetb download the latest version o® 3 | # Hu #Thén;adnch0 3 1 # H
Creatorand navigate to the following items:

1 Quick Start Guide: ChooseHelp >Documentation >Quick Start Guide. This guide givegou the basics for
developing0 3 | # Hb #piojecisN | L

1 Simple Component example projects: ChooseFile >Open>Example projects. These example projects
demonstrate how to configure and us@ 3 | # Hu #Cobrppniris.L

1 System Reference GuideChooseHelp > System Reference>System Reference Guide This guide lists
and describes the system functions provided ly3 | # Hb #L ? ; NI L

1 Component datasheets: Right-click a Component and selecOpen Datasheet Visitthe0 3 | # H
Component datasheets page for a list o&ll 0 3 | # Gemponent datasheets.

7T 031 #H #tkahing\Niddos: These videos provide stepy-step instructions on how to get startedith
031 #KH #L7?; NI L

1 Document Manager.0 3 | # Hu #ptoAdes\alddcument manager to help you to easily find and review
document resources. To open the document managehoosethe menu itemHelp >Document Manager.

2.5 4?2?=BHM3FJIFLN

If you have any questions, our technical support teasthgopy to assist yo. You can create a support request
on theTechnical support page. The support team monitors and responds to your questions, issues, and bug
reports posted on theGitHub repositories.

You can also use the following support resources if you need quick assistance

1 Self-help
1 Local sales office locations
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0 3 | # khsan extensiveset of features, which include a CPU and memory subsystedigital subsysteman
analogsubsystem, and system resources, as showrrigure 9. The following sections give brief descriptions of
each feature For more informationseethe 0 3 | # fieimily devicedatasheets technical reference manual
(TRM), and application notes listeih PSoG-Hresources.

CPU Subsystem
PSoC 4100S
Max SWD/TC, MTB SPCIF
Cortex :
MO+ FLASH SRAM ROM DataWire/
32-bit 48 MHz 384 KB 32 KB 8 KB DMA
AHB-Lite NVIC',:'?:gl\;AUUi VMPU Read Accelerator SRAM Controller ROM Controller Initiator/MMIO
System Resources ii ﬁ ﬁ ﬁ
Lite | System Interconnect (Single Layer AHB) |
Sle:;VCVce):mtrol Peripherals IE )
POR W|'C REE ) Peripheral Interconnect (MMIO)
PWRSYS
JC 10 1L JCICICICICICICIL 17
Clock Control Programmable = < -
e < ~ Analog <l |2 [x &
O | IMO = | - ol (3] | )
7| = |2|[Z]||g]| |5 ol |o%
Reset =l SAR ADC =8| |2 glle||o||al x| |ES
2| x 12-bi al |9 2l 12| o] |z]| [$¢
XRES oll& s Pl SISIIE] (2] 2] <] |zE
[ XRES | a . 3
Ol||x | 2] 12] (o] |o O| |O¢%
Test <O [} & 8 1 A )
TestMode Entry w o 1 X - g
Digital DFT O X SN <
il bolb T T |2 A AA A A A X A &
O | [SARMUX| 1x cTBm
| 2x Opamp
\_ A A /
v t y v A A 4 A \ 4 y v
[ High Speed I/0O Matrix and 3x Smart 1/O |
Power Modes i
[ Active/Sleep | [ Up to 84x GPIOs ]
[ Deep Sleep |
1/0 Subsystem
Figure 9 0 3 | # #tchitecture (0 3 | A0S M)

TheO 3 | # portfolio consists of several families of A@EMO and CMO+ microcontrollers. Most devices in the
portfolio has CAPSENSHechnology for capacitivesensing applications. Other key features of the3 | # Hu
portfolio include a customizable analog front end through programmable analog blocks and wiredairdless
connectivity options such as USB, Controller Area Network (CAN), &met@®th®LE. These unique features
make0 31 HUINB? CH>OMNL SAM GI Mbdwer@fixedRighal &réhitectite> Th@13 ) B H< F ?
devices are classified as differefamilies, as shownn Table 2, based on different features.

F

Table 2 0 31 #Atamilies

Classification Family Features Details
Entrylevel 0 3|1 #080family | CAPSENSEUL Table 3
Intelligent analog 0 31 #180family | CAPSENSEUL+ Programmable Analog Table 4
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Classification Family Features Detalils
Programmabledigital |0 3 | #280family | CAPSENSEUL+ Programmable Analog + Table 5
Programmable Digital Blocks
Applicationspecific 0 3 1 #5aofamily | CAPSENSEUL+ Motor Control Table 6
0 31 #7@0family | CAPSENSEU+ Inductive Sensing
Analogcoprocessof |0 3 | #A@Ofamily | CAPSENSEU+ Programmable Analog Blocks | AN211293
Note: InTable 3and Table 4 the columns highlighted igreenindicate the family is supported in

-1 >0M41.1 F<I| Rt

Table 3 0 3 | #AQ@Ofamily features

Features 0 31 #4040 0 31 A0Q0S

CPU 16-MHz Corte®MO 48-MHz Corte®MO0+
Flash memory 16KB 32KB

SRAM 2KB 4KB

GPIOs 20 36

CAPSENSIEUL 16 sensors 35 sensors
Single-slope ADC (1it 46-ksps) None 1

Comparators

1 CSD comparator with a fixed
threshold (1.2 V)

Two low-power comparators with
wakeup feature

IDAC3 One 7bit and one 8bit Two 7bits
Smart I/O ports None 2
Power supply range 1.71Vto 5% 1.71V1to 5%
Low-power modes Deep Sleep at 2.pA Deep Sleep at 2.6A
Segment LCD drive None 4 COM segment LCD drive
Serial communication One fC Two SCBs with programmablég,
SPI, or UART

Timer Counter PulseWidth 1 5
Modulator (TCPWM)
Clocks | Internal mainoscillator | 24MHz/32MHz 24MHz to 48VHz

(IMO)

Internal low-speed 32-kHz internal ILO 40kHz

oscillator (ILO)

Watch crystal oscillator | None 32-kHz

(WCO)
Power supply monitoring Poweron reset (POR) POR, BOD

Brown-out detection (BOD)

Supportedkit CYB8CKII040 pioneer kit CYB8CKII041 pioneer kit

Supported IDE

031 #H #L?; NI L

O31 #KH #LP>QM4AI | F

2SeeAN211293@! L

A? NNCHA MN;

LN?>

QCNB 031 #H B

sy Hy FI'A =1 JLI =?2MMI L

3IDACs are available only whei\B5%. 3 % Hot in use. See the respéee PSo€W architecture TRMfor more details.
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Table 4 0 3 1 #AXOfamily features
Features 031 A140|{0 3| A0S |0 3| A#HOS|0 3 | A#HO0S|0 3 | AKOPS|0 3 | AHAOM |0 3 | AKOBL*|0 3 | #AKOS
Plus 256K Max
CPU 24-MHz 48MHz 24-MHz 24-MHz
Cortex®MO0 Cortex®M0+ Cortex®M0 Cortex®MO0
DMA N/A 8 channels 8 channels 8 channels
Flash memory |32KB 32 KB 128 KB 256 KB
SRAM 4KB 4 KB 16 KB 32 kB
GPIOs 36 38 55 36
CAPSENSIEUL 1 channel, 1 channel, 33 | 2 channels54 | 1 channel, 35
35 sensors sensors sensors sensors
12-bit SAR ADC | 806KSPS 1-MSPS 806-KSPS 806-KSPS
with sequencer
Opamps 2 4/PGA 4 2
(programmable)
Programmable | None Four channels | None None
Voltage
Reference
(PVref)
Voltage DAC None Two 13bit None None
(VDAC) VDAC
Comparators 2 2 2 2
(low power with
wakeup feature)
IDACS One 7bit Two T-bits Two 7-bits One 7bit and
and one 8 and two & one 8bit
bit bits
Smart I/0O ports | None 1 None None

4 SeeAN91267for gettingMN ; L N? >

@ BIdeBotIIRALE Faktily devices.

5IDACs are availablenly when @Q\PS%. 3 % Hot in use. See the respective P$®€architecture TRMmore details.
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031 #1XOBL*|0 3 | AKOS
Max

Features 031 #H0|03 | A0S |0 3| AMOS|0 3 | #H0S|0 3 | AKOPS|0 3 | #A#1HOM
Plus 256K

Power supply 1.71Vto 1.71Vto5Y |171Vto5% |[1.71Vto5Y%

range 5.5V

Low- Deep |1.3pA 2.5uA 1.35pA 2.5uA

power |sleep

modes | Hipern | 150nA NA 150nA NA

ate
Stop 20nA NA 35nA NA

Segment LCD 4 COM 4 COM 4 COM 4 COM

drive

SCBs with 2 3 4 2

programmable

I’C, SPlpr UART

TCPWM 4 8 8 4

CAN None None None None

BLE None None None 4.1/4.2

Clocks | IMO 3MHz to 24MHz to 3MHz to48 24MHz to
24MHz 48MHz MHz 48MHz

ILO 32kHz 40kHz 32kHz 40kHz
WCO | Nil 32kHz 32kHz 32kHz

Power supply POR, BOD, POR, BOD POR, BOD, POR, BOD, LV

monitoring Low- LVD
voltage
detection
(LVD)

Supportedkit CY8CKIT CY8CKIT147 |CY8CKII044 | CY8CKII042
049 prototyping pioneer kit BLEpioneer
prototypin kit kit
g kit
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Features

031 AK0|03 | A#1A0S |0 3| AMOS|0 3 | AHOS|0 3 | AKOPS

Plus 256K

031 #10BL|0 3 | AKOS
Max

Supported IDE

031 #H
Creator

0 31 #A1A0M
PS # H 031 #H 031 #H #
Creator Creator
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Table 5 0 3 | #AZ20family features
Features 031 #2090 (0 3| A2Q40DS 0 3 | #A2A0M|0 3 | #A2Q0L|0 3 | #2420
BL®
CMO0 CPU 48 MHz 48 MHz 48 MHz 48 MHz 48 MHz
Cortex®M0 | Cortex®MO Cortex®MO0 Cortex®M0 | Cortex®MO
DMA None 8 channels 8 channels 32 channels | None
Flash memory 32KB 64 KB 128KB 256KB 256KB
SRAM 4KB 8KB 16KB 32KB 32KB
GPIOs 36 21 55 96 36
CAPSENSIEUL 1 channel, 35| None 2 channels, 2 channels, |1 channel, 35
sensors 54 sensors 94 sensors | sensors
AD((12-bit, 1-MSPS SAR |1 None 1 1 1
ADC with sequencgr
Opamps (programmable) None
Comparators (low power 2 2
with wakeup feature)
IDACS One 7hits None Two 7bits Two 7-bits One 7bit
and one 8bit and two 8 and two 8 and one 8bit
bits bits
Programmable logic blocks | 4 4 4 8 4
(UDBSs)
Smart I/O ports None 1 None None None
Power supply range 1.71Vto 1.71Vtob¥ [1.71Vto5% |1.71Vto 1.71Vto
5.5V 5.5V 5.5V
Low-power | Deep Sleep |1.3pA 2UA 1.3pA 1.3pA 1.5pA
modes Hibernate 150nA NA 150nA 150nA 150nA
Stop 20nA NA 20nA 20nA 20nA
Segment LCD drive 4 COM None 4 COM 8 COM 4 COM
SCBs with programmable |2 3 4 4 2
I’C, SPI, or UART
TCPWM 4 4 8 8 4
CAN None None 2 2 None
BLE None None None None 4.1/4.2
USB Full Speed Device None None None Yes None
Controller (USB)
Clocks IMO 3MHz to 3 MHz to 3 MHz to 3 MHz to 3 MHz to
48MHz 48 MHz 48 MHz 48 MHz 48 MHz
ILO 32kHz 40 kHz 32kHz 32kHz 32kHz
WCO None None 32kHz 32kHz 32kHz

6SeeAN91267forA? NNCHA MN; L4NBRietootRQ B AmIlY @VicksL
71DACs are available only whe\ES%. 3 9% Hot in use. See the respective PSt€architecture TRMor more details.
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Features 031 #2900 (0 3 | #A240DS 0 3 | #A240M{0 3 | #200L|0 3 | #2400
BL®
External None None 4MHz to None None
crystal 33MHz
oscillator
(ECO)
Power supply monitoring | POR, BOD, |POR, BOD POR, BOD, |POR,BOD, |POR,BOD,
LVD LVD LVD LVD
Supportedkit CY8CKIT CY8CKIT146 | CY8CKIT044 | CY8CKIT CYS8CKIT
042pioneer | prototyping pioneer kit O46pioneer | 042
kit kit kit Bluetooth®
LEpioneer
kit
Supported IDE O31#KH |03 #H 031 #HKH O31#KH (031 #H
Creator Creator Creator Creator Creator
Table 6 0 31 #5340 and0 3 | #HOfamily features
Features 0 31 #A340S 031 #AH0S
CMO+ CPU 48 MHz Corte®MO0+ 48 MHz Corte®MO+
DMA 8 channels None
Flash memory 256KB 32KB
SRAM 32KB 4KB
GPIOs 53 36
CAPSENSIEU 1 channel, 52 sensors 1 channel, 35 sensors
MagSense None 1 channel
ADC Two 12bits, -MSPS SAR ADCq 10-bit, 16.8ksps Single slope ADC

with sequencer

Opamps (programmable) 4 None
Comparators (low powewith 2 2
wakeup feature)
IDACS Two 7-bits Two 7-bits
Smart I/O ports 2 2
Power supply range 1.71Vto5¥% 1.71Vto5¥%
Low-power Deep Sleep 1.3pA 2.5 pA
modes Hibernate 150nA NA

Stop 20nA NA
Segment LCD drive 4 COM 8 COM
SCBs wittprogrammable fC, SPI, or |5 2
UART
TCPWM 8 5
Motor Control Acceleration (MCA) |2 None

8IDACs are available only whei\B3%. 3 % Hot in use. See the respective P$t®€architecture TRMfor more detaik.
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o~ _.

' 2NNCHA MN; LM?> QCNB 031 #H <|nf|neon
0 3| # leature s&®
Features 0 31 #A3Q0S 031 #AHOS
Clocks IMO 24 MHz to 48 MHz 24 MHz to 48 MHz

ILO 40 kHz 40 kHz

WCO 32 kHz 32 kHz

ECO 4MHz to 33VIHz None
Power supply monitoring POR, BOD POR, BOD
Supportedkit CYBCKIT045Spioneer kit CY8CKIT148evaluation kit

Supported IDE

031 #KH #L7?; NI L

031 #H #L7?; NI L
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Figure 10showsthat atypical MCU contains &PU(such as 805dbr an Arn®Cortex® with a set of papheral

functions such afADCs, DACs, UARTSs, SPIs, and general FOF
a B ? ; LktheE-PU @anbdpBs?everythiRy@ronPaptto data movement to

MCUthe CPLCM NB?

FCHE?>

timing. Without the CPUthe MCUltannot function.

NI NB?WihiotheAM L °

Figure 11shows that0 3 | i Huite different. WittD 3 | #he&sCPU, analog, digital, and I/O are equally

important resourcesin a programmable system). N CM NB?

MSMN? G¢gM CHN?L=I1 HH? =

heart of0 3 | #nbt the CPUThe peripheral analog and digital are interconnected with a highly configurable
matrix of signal and data bus meshing that allows youd@ate custom designs that meet your application
requirements.You can prograr® 3 | # £mulate an MCU, but you cannot program an MCU to emulatd PSoC

wul o

| Port A | | Port B |
"%
ADC UART X
SPI X
CPU DAC ARM —
12C X
X Pwm_—{X
| |
| Port C | | Port D |
Figure 10 Block diagram of atypical MCU
X X X X
___----""""|Digital System
N T a SCBs
M ° Digial System Q M UDB: PWM (12C, SPi CAN S(-)I_g('r,‘ﬂDem uUsB
< 5 (with Programmable Logic) 2 s s UART, b
}A O o ? }X‘ LIN) rive
ARM Cortex MO/MO+ T
___---="""" |Analog System
% o B Q }X‘ Low
= Analog System o SAR ADC CTBm Power CapSense
% 8 o 4 and MUX (Opamps) Comparat (IDACs, Comparators, Touch Sensing)
X | |9 v
X X X X
Figure 11 0 3| #lebk diagram

A typical MCU requires CPU firmware to process state machines, use a timer for timing, and drive an output pin.
Thus, the functional path is almost always through the CPU. However, @ith | #asynchronous parallel
processing is possible. You can configw® 3 | fbHave elements that operate independently from the CPU.

The projects included with this application note demonstrate this concept. The | # Eonfigured to make an

LED blink without writing any code for the CPU.
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4.1 4B3 H=? ONB IH#Q ? ;#NGLI H? HN M

One other important thing aboud 3 | i5 Hue availability of0 3 | # Hb ADRE?ION I 1# H  #differenN | L

0 3 | tesburces are organized as graphical elements called Components, which can be dragged and dropped
onto a schematic to quickly build esigns.Every peripheral i 3 | # Blvailable as are-validated0 3 | # H
CreatorComponentkPWM Component, ADC Component, DAC ComponekfRSENSEUWComponent, UART
Component and so on. The availability of pralidated Components inth® 3 | # H, #sigrifficaitly reduces

the development time. It also allows you to quickly make changes in the design using graphical options.

For example, configuring a PWM to blink an LED in a typical microcontroller involves the following:

1. Locate the registers correspondingtthe PWM block.
2. Calculate the values to be written to the PWM registers based on the required PWM period and duty cycle.

3. Write many lines of code to configure the PWM registers, set the pin drive nawdeto connect the PWM
output to the pin. Many MCUsodnot offer alternate pins to connect to the internal blocks.

To implement the same functionality i® 3 | i5 Blirivial exercise, as you will find out later in this application
note. Later, if you need to reconfigure the same PWM block to a Timer, yowtoe®ed anything more than a
few mouseclicksi® 31 #Ho #L ?; NI Ln

TheO 3 | #lddyhas programmable digital blocks known as Universal Digital Blocks (UDB3)I # H, #alsd? ; NI
provides several Components made of UDBs such as UART, SPI, I12S, Timer, PWM, Counter, Digital Gates (AND
OR, NOT, XOR, and so on), and many more. You can even create your own custom state machines and digital
logic using the UDBs i 3 | # Hb # The?metiidd lto create your own custod 3 | # Hb  #ComMppndrtslis
provided inthe PSoCGHCreator Componentauthor guide.
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5 - S@ LAMNIHH>? MCMEHB>O0OM41H F<I R

This section:

1 Demonstrates howd 3 | #akHbe programmed to do more than a traditional MCU.
1 Shows how to build a simpl@ 3 | #pglication and program it into a development Kit.
1 Provides detailed steps to use Eclipse IDEfor > OM4 | . F<I RH

However- | > OM4 | boRwale R HDEheutral. The steps in this section use the Eclipse IDE for
- 1 >0M4 | tokunthRheWProject Creator. The resulting project is automaticailgported into the IDE.

Note that you can use Project Creator, Library Manager, and any Configurator as-siané tools on Linux,
macQOS, or Windows. These tools create or modify files in your application folder. From the command line, you
can then expot that application to the supported thirdparty IDEs, like VS Code, IAR Embedded Workbench, or
KeilnVision. It is not mandatory to use Eclipse IDE. For more details, see Exporting to IDEs in the

-1 >0M4 | luserglideH

5.1 " ? @IL&@? ACH

5.1.1 (;P? SI O-CHNNMAFHME>x< 1 R

Download and install | > OM4 | frdintheRIH> O M4 | Théme pdgelAfter installing the software, see
the Quick Start Guide and User Guide-in > OM4 | IDE to geRdt overview of the software.

5.1.2 $1 SI1 O>BP PRI JEGRBINLNI NBCINOM A

Testing thisdesign requiresone of the kitdisted in Table 7, whichhasan integrated programmer.

Table 7 Listof 0 3 | # ploneer kits, prototyping kits, and supported devices

Kit name Kit type Supported device family | Part number
CY8CKIT145 Prototyping kit 0 31 #089S CY8C4045A8413
CYB8CKIT041-41XX Pioneerkit 0 31 #180S CY8C4146AA433
CY8CKIT149 Prototyping kit 0 3 | #180S Plus CY8C4147AB475
CY8CKITN41SMax Pioneerkit 0 3 1 #l1AOSMax CY8C4149AA598
5.2 S MCNBA MPMNL O=NCI HM

These instructions are grouped into seversdctions. Each section explains a phase of the application
development workflow. The major sections are:

1 Part 1: Creating anew application

Part 2: Viewing andmodifying the design
Part 3: Writing firmware

Part 4: Building the application

Part 5: Programming the device

Part 6: Testingyour design

= =4 =4 A

This design is developefbr the kits listed in Table 7. You cartest this example by selecting thappropriate kit
while creating the application

00179953 Rev.*U
202107-08
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5.3 I'<l ON? NNEA H

This design uses the CMO+ CPO @& | # tebexecute two tasks: UART communication and LED control. The
#-TU #05 OM?M NB? 5! 24 NI JLCHN & ( ?F F Its blfnkirg fhe uder G? MM
LED on the Kkit.

5.4 O; LN ry HWLQU,INCHA NCI H

This section provides the stepy-MN?J JLI =?2 MM NI =L ? ENRyPSoCHApfstarted J FC = ;
application is used to guide you through the design development stages and programming.

If you are familiar with developing projects with | > OM4 | § FS Il ® H= ;Hello @oMl@A NVBN?; LN ? L
application directly; seeCodeexample for details. This starter application is a complete design, with the
firmware written for the supportedkits. You can go through the instructions and observe how the stape
implemented in the code example.

Even if you start from the scratch and follow the instructions in this application note, you can use the code
example as a reference.

Launch- 1| > OM4 | toBetdtaRddiNote that- | > OM4 | WwiFreddRddess tohe internet to
successfully clone the starter application onto your machine.

5.4.1 32F?=N ; H?Q QILEMJ; =2

When launched; | > OM4 | Hisplayis &dialog, where you can choose a directory for the workspace. The
workspace directory is used to store workspace peegnces and development artifacts. Cli&owse and

choose an existing empty directory, alternatively you can type a directory name along with the complete path,
and- | > OM4 | WwiFcrebt®tHe directory.

Q Eclipse IDE for ModusToolbox Launcher X

Select a directory as workspace

Eclipse IDE for ModusToolbox uses the workspace directory to store its preferences and development artifacts.

Workspace: V| I Browse... I

[]Use this as the default and do not ask again

Recent Workspaces
Figure 12 Selecting workspace directory
5.4.2 #L?;, N? H? Q H; U3 B4, INEE4 IHR

a) ClickNew Application in the Start group of theQuick Panel
b) Alternatively, choosd-ile >New >ModusToolbox Application.

The- | > OM4 | IDEapgdlidatidn window appears.
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[ mtw - Eclipse IDE for ModusToolbox — O >
File Edit Mavigate Search Project Run Window Help
Tl | ® v Q& vitevOv Qi EXIRIC-XAs HvHveT ey |
Q E e
WQ ®-v &E %B ~— O = 0 Bouwi.x ~ O
e 8
Eclipse IDE for There is no active
ModusToolbox® ::'zﬂtﬁ:? provides
i Start

IE New Application I

& Search Online for Code Example
& Search Online for Libraries and

@& Refresh Quick Pane

= Project
= Launches
= Tools

&l Console 2 [2 Problems O Memory SRR B~y =0
~ Documentation ModusToolbox Console

kog file(s) for this session are stored at: C:\Users\THOMAS~1\AppData‘\locall\Temp\
< > < >

E mitw - Eclipse IDE for ModusToolbox

Eile Edit Mavigate Search Project Run Window Help

New Alt+Shift+ 5 ™ Project..
Open File... 4 Other. Ctrl+N

2 Open Projects from File System... X E e

Recent Files

Figure 13 Create anew ModusToolboxHUDEapplication

5.4.3 3?F?=N;0L3ARRMH>?P?FI JG?HN ECN

-1 >0OM4 | bpEedd up tHe development process by providing BSPs that set various workspace/project
options for the development kit specified in the new applicationadog.

a) Inthe Choose Board Support Package (BSP) dialog, choose the Kit Namexample CYS8CKID41SMAX
b) ClickNext.
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Project Creator 1.30 - Choose Board Support Package (BSP) — O s

Settings Help

Enter filter text [_f Import | CY8CKIT-0415-MAX

Kit Name - MCU Connectivity Device | The PSoC 41005 Max Pioneer Kit enables you to evaluate and develop with

» AIROC Bluetooth BSPs Cypress's fifth-generation, low-power CapSense solution using the PSoC 41005
Max device.
[ A |50C4BSPs

CY8CKIT-041-41XX CY8C4146A71-5433  <nonex Kit Features:
CYBCKIT-0415-MAX  CY8C4149A7I1-5598 * World's Most Reliable, Lowest Power CapSense Solution
CY8CKIT-0455 CY8C4548A71-5485  <nonex * On-board Programmer and Debugger
CY8CKIT-145-40XX CY8C4045A71-5413  <none= * Ready-to-Use CapSense Buttons
CYBCKIT-149 CYBC4147AZI-S475  <none> * Ready-to-Use CapSense Touchpad

* Ready-to-Use CapSense Slider
® Ready-to-Use CapSense Proximity

PSOCA-GEMERIC CY8C4548A71-5485  <none>
b PSoC 6 BSPs ® Thermistor
b XMC BSPs

Kit Contents:
® CYSCKIT-0415-Max PSoC 41005 Max Pioneer Board
* CYSCKIT-0415-Max Capacitive Sensing Expansion Board
* USB Type-A to Micro-B cable
*® Six jumper wires
* 40 pin FFC cable
* Quick Start Guide

4 4
Summary:

BSP: CYBCKIT-0415-MAX

Press "Next" to select application. “ -

Figure 14 Choosetarget hardware

c) IntheSelectApplication dialog, select theEmpty PSoC4 Appgemplate application.

d) IntheNew Application Namefield, type a name for the application, such &tello_World. You can also
retain the default name.

e) ClickCreate.- | > OM4 | WiFcrebt®Rthe application project.
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Figure 15 Choosingstarter application

You have successfully created a newl > OM4 | bpplicdtidR Fr a0 3 | #.H
The BSP uses the device listedliable 7based on the selected ki

If you are using custorhardware based o® 3 | #,bba diferentO 3 | #pdut number,see the
ModusTook | Rukerguide. The guide is also available in tide_22>docsfolder ofthe- | >OM4 1 | F<I RH
installation directory.

5.5 O; LN fy 6&?>QUCESACH MICNK Bl ?

5.5.1 OLI DWRI=EQ=NOL ?

Figure 16showsthe- | > OM4 | préjectlexplbber displayinghe structure of the application project.
Inthe- | > OM4 | IDE,<0l 3R H# &pplication consists of a project to develop code for the CNIPH.

a) The project folder consists of various subfolders, each denoting a specific aspect of the project.

b) Thebuildfolder contains all artifacts resulting from the make build of the project. The output files are
organized by target BSPs.

c¢) Thelibsfolder haslibraries that are local to the application. By defauthe BSP for the created application
is local and available in this foldefhis allows you to change the BSP for a given application without
worrying that the changes will propagate to other applitians.
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