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Getting started with PSOC™ MCU and AIROC™
connectivity devices

About this document
Scope and purpose

This application note introduces the diverse connectivity portfolio offered by Infineon Technologies including
AIROC™ wireless connectivity products, and also explains the module partners. It introduces the various
connectivity middleware libraries offered by ModusToolbox™ with a brief introduction. This application note
helps you to explore the Wi-Fi and Bluetooth” LE development tools. It provides the demonstrative guide on
how to create a first basic Wi-Fi and Bluetooth” Low Energy (LE) connectivity project using the PSOC™ Edge E8
MCU interfaced with AIROC™ CYW55513 Wi-Fi & Bluetooth combo chip and the Eclipse IDE on ModusToolbox™
software.

Intended audience

This application note is intended for users who want to work on connectivity applications on Infineon MCUs
such as PSOC™ Edge E8 using the ModusToolbox™ software.
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1 Introduction

1 Introduction

Infineon’s devices such as PSOC™ 6 MCU and PSOC™ Edge E8 MCU are ultra-low-power devices specifically
designed for wearables and Internet of Things (I0T) products. The ecosystem of ModusToolbox™ software works
seamlessly with these devices interfaced with AIROC™ connectivity devices allowing you to include connectivity
in your applications.

This application note provides the information on Infineon MCUs and connectivity devices, connectivity
solutions provided by ModusToolbox™. Additionally, you can develop the basic Wi-Fi (Secure TCP client) and
Bluetooth” Low Energy (Find Me) applications using ModusToolbox™.

To have an overview of the MCU and the information to get started, you can see the following application notes:
+  Getting started with PSOC™ 6 on ModusToolbox™ software

+  Getting started with PSOC™ Edge E8 on ModusToolbox™ software

You can also refer to the datasheet of the corresponding MCUs.

Note: This application note uses a PSOC™ Edge E84 MCU interfaced with AIROC™ CYW55513 Wi-Fi &
Bluetooth’ combo chip to demonstrate how to build a basic connectivity application. You may use
other Infineon products such as PSOC™ 6 interfaced with any compatible AIROC™ device or any
Bluetooth’ system on chip (SoC) to develop the connectivity application. In such cases, you may adapt
the instructions according to the device used. For MCU-related documents, see the References section.

1.1 Infineon MCUs and AIROC™ connectivity products

Infineon supports Bluetooth” and Wi-Fi on multiple families of devices. See the following sections for more
details.

Note: This application note covers the AIROC™ CYW55513 Wi-Fi & Bluetooth® combo chip interfaced with a
PSOC™ Edge E84 host that falls under the first category of Infineon MCUs and AIROC™ connectivity
products.

1.1.1 AIROC™ Wi-Fi and Bluetooth® combo devices with host MCU

«  The CYWxxxxx (that is, CYW5551x, CYW4343x, CYW43012, CYW4373x) device runs the lower levels of the
stack in hosted mode while a host processor such as PSOC™ Edge E8 or PSOC™ 6 MCU runs the upper levels
of the stack and the application

«  This solution supports Bluetooth” and Wi-Fi

+  The communication between the host MCU and the AIROC™ device happens via UART in case of Bluetooth”
LE and Secure Digital Input Output (SDIO) in case of Wi-Fi

See the References section for more details on PSOC™ 6, PSOC™ Edge E8 MCU, and various AIROC™ devices

1.1.2 AIROC™ Bluetooth® SoC

«  The CYW20xxx device runs the entire Bluetooth’ stack and the application

+  This solution supports Bluetooth’ Basic Rate/Enhanced Data Rate (BR/EDR) and Bluetooth® LE.
See the AIROC™ Bluetooth’ LE webpage for more details on AIROC™ Bluetooth” SoCs

1.1.3 AIROC™ Bluetooth’ microcontroller (PSOC™ 63 MCU)

«  The PSOC™ 63 device runs the entire Bluetooth® stack and the application

«  This solution supports Bluetooth® LE

See the PSOC™ 63 MCU with AIROC™ Bluetooth® LE webpage for more details on PSOC™ 63 MCU.
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1 Introduction

1.2 Module partners

Infineon provides a broader portfolio of Wi-Fi and Wi-Fi + Bluetooth”’ combo devices by partnering with various
module partners, such as ITON, Laird Connectivity, AzureWave, and so on. Figure 1 shows some of the module
partners, partner description, and the products offered by them.

Partners from the Infineon Partner Ecosystem help design your device and application based on our
components. They have been selected by Infineon on the basis of their competence and ability to design and
deliver strong and trustworthy solutions, especially for new technologies and use cases. Their knowledge and
experience spans areas as diverse as hardware, software, tools, services, and target applications.

«  Premium partners enable significant access to business opportunities and have an extensive know-how
and portfolio offering based on Infineon products

+  Preferred partners provide enhanced market access and offerings based on various Infineon products and
application experience

+  Associated partners offer knowledge and solutions for specific Infineon products to generate business

development
Partner Partner Description Product Family Application Partner Offering Regions
Iton ITON Technology Corp. was RF Wi-Fi, Bluetooth and Asia-Pacific, Greater
fT2N | premium Partner established in 2006 and is Combo module China
headquartered in Shenzhen, China. solutions, BT/BLE
ITON has an R&D team of 01 ...» more Module, Wi-F ...> more
Pairlink Pairlink, named after Bluetooth Pair- RF BLE Mesh Module, BT Asia-Pacific, Greater
Pairlink  Premium Partner Link focuses on connected things and SIG mesh solutions & China
BLE networked systems which Bluebee, BT SIG mesh
leverage Infineon Bluetootl ...» more solutions &E ...> more
Laird Connectivity Laird Connectivity has the RF Smart Thermostat Laird Connectivity W- Americas, Europe,
Preferred Partner experience, expertise, and focus on Fi/Bluetooth modules, Middle East, Africa,
wireless product development to Laird Connectivity W- North America, Japan,
ensure a successful partner ...»> more Fi/Bluetooth ..> more  Asia-Pacific, Greater
China
usl Universal Scientific Industrial RF Automotive, Industrial, ~ WiFiand BT combo Asia-Pacific, Greater
S preferred Partner (Shanghai) Co., Ltd was founded in Datacenter and module by USI, US| China
January of 2003 and listed in computing solutions, Combo Wi-Fi &
Shanghai Stock Exchange ir ...» more Consumer electronics Bluetooth Mc ...> more
Alinket Alinket Technology is a high-tech RF Wireless modules Asia-Pacific, Greater
st=t=T | pssociated Partner  enterprise with specialization, special hosting Infineon's Wi- China
innovation and double soft Fi/Bluetaoth radios,
certification; The company ' ...» more Wireless moc ...> more

Figure 1 Module partners

For more details, see the Wireless Module Partners.
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2 Connectivity solution in ModusToolbox™

ModusToolbox™ provides support for many types of devices and environments for connectivity solution. It
provides a set of libraries, tools, and code examples enabling rapid development of connectivity-based PSOC™
MCU applications interfacing with AIROC™ connectivity devices.

Figure 2 shows the various applications, libraries, and tools available in ModusToolbox™ for connectivity.

Applications

Code Examples Application Notes KB Articles Device

Configurator

Libraries (Middleware)

Bluetooth®
Configurator
OTA MQTT Secure Sockets LwIP LPA
e DFU Host Tool
HTTP Server HTTP Client BTSTACK Azure C SDK gDKe‘"‘e

Library Manager
Board Support Packages (BSPs)

Project Creator
Peripheral Driver Library (PDL)

Figure 2 ModusToolbox™ for connectivity

Note: Only a few libraries are shown as examples in Figure 2. See the ModusToolbox™ software GitHub page
to view all the libraries that Infineon offers for connectivity.

If you are new to ModusToolbox™, see the ModusToolbox™ user guide for instructions on using ModusToolbox™
and its tools. Additionally, see the ModusToolbox™ for connectivity webpage for more details on how
ModusToolbox™ can be used for connectivity.

Additionally, the ModusToolbox™ Software Training GitHub page provides the following:

+  Level 1 getting started classes cover the basic concepts and building blocks of ModusToolbox™
+ Level 2 classes cover a product or product family such as PSOC™

«  Level 3 classes cover more advanced systems such as Bluetooth®, Wi-Fi, or machine learning

2.1 Connectivity libraries in ModusToolbox™

ModusToolbox™ offers a range of libraries for connectivity-based application development. These libraries
provide functionalities such as security, device firmware updates, application layer protocols, and low power,
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among others. While some of these libraries are developed by Infineon, others use industry-standard open-
source libraries.

Most libraries are available as GitHub repositories, containing source files, Readme files, and documentation,
including an API reference.

These libraries can be added automatically when creating an application or manually using the Library
Manager tool in ModusToolbox™. This application note provides guidance on adding libraries using the Library
Manager tool in the Add libraries and middleware section.

The ModusToolbox™ software GitHub page provides details and repository links for all the libraries available in
the ModusToolbox™ ecosystem.

Furthermore, this document discusses some of the essential Infineon-developed libraries for creating
connectivity (Wi-Fi and Bluetooth” LE) applications in the following sections.

2.1.1 Wi-Fi core FreeRTOS lwIP Mbed TLS

This library comprises core components needed for Wi-Fi connectivity support. It also includes the following
libraries as dependees in the ModusToolbox™ manifest system. Using the ModusToolbox™ manifest system the
dependees are automatically pulled when an application uses this library in the ModusToolbox™ environment.

«  Wi-Fi Host Driver (WHD): Embedded Wi-Fi host driver that provides a set of APIs to interact with Infineon
WLAN chips. For more details, see the Wi-Fi Host Driver (WHD) GitHub page

«  FreeRTOS for Infineon MCUs: FreeRTOS kernel, distributed as standard C source files with the
configuration header file, designed for use with Infineon MCUs. See the Readme file for more details

«  CLib FreeRTOS support library: This library provides the necessary hooks to make C library functions,
such as malloc and free thread-safe. This implementation is specific to FreeRTOS and is required for
building your application. See the CLib FreeRTOS support library GitHub page for more details

+  lwlP: A lightweight open-source TCP/IP stack. For more details, see the lwIP website

« lwIP FreeRTOS integration library: This repository contains the FreeRTOS dependencies required by the
lwIP stack. See the lwIP FreeRTOS integration library GitHub page for more details

+ lwlP network interface integration library: This library serves as an integration layer that links the lwIP
network stack with the underlying Wi-Fi host driver (WHD). See the lwIP network interface integration
library GitHub page for more details

+ mbed TLS: An open-source, portable, easy-to-use, readable, and flexible SSL library with cryptographic
capabilities. See the mbed TLS website for more details

+ mbedTLS crypto acceleration: This library provides an easy-to-use mbedTLS library with crypto-
accelerated hardware. See the cy-mbedTLS-acceleration GitHub page for more details

«  RTOS abstraction layer: The RTOS abstraction APIs allow the middleware to be written to be RTOS-aware,
without depending on any particular RTOS. See the RTOS abstraction layer GitHub page for additional
details

«  Wi-Fi connection manager (WCM): WCM is a library designed to assist application developers in managing
Wi-Fi connectivity. This library provides a comprehensive set of APIs that facilitate the establishment
and monitoring of Wi-Fi connections on Infineon platforms that support Wi-Fi connectivity. See the Wi-Fi
connection manager GitHub page for more details

«  WPA3 external supplicant: The WPA3 external supplicant serves as a dependency of the WCM library,
supporting WPA3 SAE authentication using the Hunting and Pecking method (HnP) using RFC and Hash
to Element method (H2E) using RFC and following the 802.11 spec 2016. The WPA3 external supplicant
consists of the following components:

- The WPA3 SAE finite state machine based on the 802.11 spec 2016 'Wireless LAN Medium Access
Control (MAC) and Physical Layer (PHY) Specifications'

- Acryptographic library to support ECP Group 19 (NIST P-256 elliptic curve). The WPA3 external
supplicant uses the MBEDTLS API cryptographic suite to perform ECP curve NISTP256 operations of
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bignum and ECP point operations for computing the scalar and element in the SAE authentication
commit message. It also computes the shared secret, which is subsequently used to send confirm
message and verify peer confirm messages

- Implements constant time comparison, assignment, and other relevant procedures, leveraging the use
of MBEDTLS API(s) to prevent the leakage of security information to side channel attacks

- Interfaces with Wi-Fi Host Driver to set PMK, PMKID, and WLAN F/W handles EAPOL key exchange
for key derivation and connection to WPA3 access points. For more details, See the WPA3 external
supplicant library GitHub page

+  Secure sockets: This library provides network abstraction APIs for the underlying lwIP network stack
and mbed TLS security library. By exposing a socket-like interface for both secure and non-secure socket
communication, the secure sockets library simplifies application development. See the Secure sockets
GitHub page for more details

+  Connectivity utilities: The connectivity utilities library is a collection of general-purpose middleware
utilities such as a JSON parser, linked list, string utilities, network helpers, logging functions, and
middleware error codes. See the Connectivity utilities GitHub page for details

For more details on the Wi-Fi core FreeRTOS lwIP mbedstls library, see the Wi-Fi core FreeRTOS IwIP mbedtls
library GitHub page.

2.1.2 AWS loT device SDK port library

This library contains the port layer implementation for the MQTT and HTTP client libraries, enabling them to
integrate with the open-source AWS-loT-device-SDK-Embedded-C library on PSOC™ 6 and Edge MCUs equipped
with network connectivity. AWS-loT-device-SDK-Embedded-C and AWS IoT device SDK port library will be
imported along with the MQTT or HTTP client libraries.

For more details, see the AWS loT device SDK port library GitHub page.

2.1.3 Azure C SDK port library

This library contains the port layer implementation for the open-source Azure SDK for Embedded C, designed to
work on PSOC™ 6 and Edge MCUs with network connectivity. If your application requires the use of Azure SDK
for Embedded C library with MQTT client functionality, it must explicitly import the MQTT library.

For more details, see the Azure C SDK port library GitHub page.

2.1.4 Message queuing telemetry transport (MQTT)

This library includes the open-source AWS loT device SDK embedded C library, along with supplementary glue
to ensure seamless MQTT cloud connectivity.

Some of the key features of the library include:

«  Support for Wi-Fi and Ethernet connections

« MQTT3.1.1client

«  Synchronous API for MQTT operations

«  Multi-threaded API by default

+  Complete separation of MQTT and network stack, enabling MQTT to run on top of any network stack
«  Support for MQTT persistent sessions

«  Supports Quality-of-Service (QoS) levels 0, 1, and 2

«  Supports MQTT connections over both secured and non-secured TCP connections

«  Supports authentication based on both X509 certificate and SAS tokens for MQTT connection with Azure
broker
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«  Glue layer implementation for MQTT library to work on Infineon connectivity platforms
«  Supports multi-core architecture
For more details, see the MQTT GitHub page.

2.1.5 Over-the-air (OTA) update

The OTA library provides support for downloading over-the-air updates of the application code running on an
Infineon device. The device can use either Wi-Fi or Bluetooth’ LE interfaces. For Wi-Fi, the OTA library utilizes
MQTT or HTTP and TLS to securely connect to an MQTT Broker/HTTP server for downloading the user
application. In the case of Bluetooth’ LE, the OTA library collaborates with an intermediate peer application on
a laptop (or phone) to push the image to the device.

The Edge Protect Bootloader is necessary for executing firmware update using the OTA update middleware
library. This is available as a code example, PSOC™ Edge Protect Bootloader in the Early Access Pack.

For more details, See the OTA update GitHub page.

2.1.6 Hypertext transfer protocol (HTTP)

The HTTP module consists of two separate libraries: one for HTTP servers and another for HTTP clients. These
libraries facilitate both secure (HTTP) and non-secure (HTTP) modes of connection, supporting RESTful HTTP
methods such as HEAD, GET, PUT, and POST.

The Library Manager names for these HTTP libraries are 'http-client' and 'http-server".
For more details, see the HTTP server library and HTTP client library GitHub pages.

2.1.7 Low-power assistant (LPA)

The LPA middleware for Wi-Fi offers a convenient method for developers to access low-power features through
a portable configuration layer. It provides features implementing low-power functionality for MCUs, Wi-Fi, and
Bluetooth”. However, the LPA library is only required to be included in applications that use low-power Wi-Fi
operation.

For more details, see the Low-power assistant (LPA) GitHub page.

2.1.8 Ethernet Core FreeRTOS lwIP Mbed TLS

This repo comprises core components needed for ethernet connectivity support. The library bundles FreeRTOS,
lwIP TCP/IP stack, mbed TLS for security, ethernet connection manager (ECM), secure sockets interface,
connectivity utilities and configuration files.

For more details on the Ethernet Core FreeRTOS |lwIP Mbed TLS, see the Ethernet Core FreeRTOS lwIP Mbed TLS
GitHub page.

2.1.9 Ethernet Connection Manager (ECM)

This library is fetched as part of Ethernet Core FreeRTOS lwIP Mbed TLS library. ECM can be used to establish
and monitor ethernet connections on Infineon platforms that support Ethernet connectivity.

For more details on the Ethernet Connection Manager (ECM) library, see the Ethernet Connection Manager
(ECM) GitHub page.

2.1.10 BTSTACK

BTSTACK is Infineon's Bluetooth” host protocol stack implementation, optimized to work with Infineon
Bluetooth” controllers. It supports Bluetooth® Basic Rate/Enhanced Data Rate (BR/EDR) and Bluetooth® LE core
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protocols. The stack is available as libraries built for CM3, CM4, CM33, and CM55 Arm’” cores using Arm’, GCC,
and IAR toolchains.

For more details, see the BTSTACK library GitHub page.

2.1.11 BTSTACK integration

The BTSTACK integration serves as a platform adaptation layer (porting layer) bridging the BTSTACK and the
Peripheral Driver Library (PDL) for different hardware platforms. This layer either implements or invokes the
interfaces defined by the platform-agnostic BTSTACK library to facilitate OS services and enable
communication with the Bluetooth’ controller.

It offers COMPONENT_BLESS-IPC, COMPONENT_BTSS-IPC, and COMPONENT_HCI-UART porting layer components for
various hardware platforms (such as psoc6-bless, 20829, and psoc6+43xx respectively) and IPC methods
(IPC_PIPE, IPC_BTSS, and UART respectively).

For more details, see the btstack-integration overview GitHub page.

2.1.12 bt-audio-profiles

This library includes the following Bluetooth” audio profiles:
« Advanced Audio Distribution Profile (A2DP)

« Audio/Video Remote Control Profile (AVRCP)

« Hands Free Profile (HFP)

«  Serial Port Profile (SPP)

For more details, See the bt-audio-profiles GitHub page.

2.1.13 le-audio-profiles

This library includes the following profiles:
+  BAP/ASCS/PACS

+  MCS/MCP
+ VCS/VCP
+ TBS/CCP
« CAP

Applications working with any of the above profiles are expected to include this library as well as the gatt-
interface library.

2.1.14 Third-party connectivity libraries

In addition to the libraries developed by Infineon, there are other libraries provided by partners such as
Amazon, Microsoft, Memfault, Golioth, and more. Some of the third-party connectivity libraries are aws-iot-
device-sdk-embedded-C, and azure-sdk-for-c. These third-party libraries are also available in the
ModusToolbox™ software GitHub page alongside the other libraries.

2.2 Wi-Fi Bluetooth’ LE tester application

Apart from the libraries offered by Infineon for connectivity, Infineon also provides a Wi-Fi Bluetooth” tester
application for PSOC™ Edge E8 MCU. This application is available in Infineon Github repository. You can create it
using the project creator tool by selecting the PSOC™ Edge Tester - Wi-Fi Bluetooth® Console application under
Wi-Fi after selecting the KIT_PSE84_EVAL_EPC2 (EPC2 based MCU) or KIT_PSE84_EVAL_EPC4 (EPC4 based
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2 Connectivity solution in ModusToolbox™

MCU) BSP. For detailed instructions on how to create a code example using ModusToolbox™, see the later
sections Bluetooth” LE Find Me example and Wi-Fi Secure TCP client example.

The tester application integrates the command console library, including Wi-Fi iPerf and Bluetooth” Low Energy
functionality. It allows you to characterize the Wi-Fi/Bluetooth’ LE functionality and performance using the
PSOC™ Edge E8 MCU. Additionally, this application provides a console interface for testing Wi-Fi and Bluetooth®
LE commands.

For more details, see the README file of the Wi-Fi Bluetooth’ LE tester application.
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3 Bluetooth’ LE Find Me example

Note: The Bluetooth® LE connectivity design using the Eclipse IDE for ModusToolbox™ software is developed
for the PSOC™ Edge E84 Evaluation Kit (KIT_PSE84_EVAL_EPC2/KIT_PSE84_EVAL_EPC4), which has a
PSOC™Edge E84 MCU interfaced with AIROC™ CYW55513 Wi-Fi & Bluetooth® combo chip. You can use
other PSOC™ 6 kits or AIROC™ Bluetooth” SoCs to develop this example by selecting the appropriate kit
while creating the application. Additionally, adapt the prerequisites and other sections that are
specific to PSOC™ Edge E84 according to the PSOC™ 6 kit that you are using. See the References
section for documents related to the kit.

This chapter provides step-by-step instructions to build a simple Bluetooth® LE-based application for the PSOC™
Edge E84 device using the Eclipse IDE for ModusToolbox™. A Bluetooth” SIG-defined standard profile called Find
Me Profile (FMP) is implemented in the design.

The steps covered in this section are:

+  Create a new application

+  Configure design resources

«  Write the application code

+  Build, program, and test your design

These instructions require a particular code example (Bluetooth® LE Find Me Profile in this case). However, the
extent to which you use the code example (CE) depends on the method you follow through these instructions.

Table 1 lists the two defined methods on these instructions depending on what you want to learn.

Table1 Method to follow

Method Best for

“Using CE directly” (evaluate existing code example If you are new to the tool or device, and want to see

(CE) directly) how it all works quickly

“Working from Scratch” (use existing code example If you want the hands-on experience to learn to

(CE) as a reference only) develop PSOC™ Edge-based Bluetooth” applications in
ModusToolbox™

Respective sections of each option provide you with the instructions on what you want to do.

If you start from scratch and follow all instructions in this application note, you must use the code example as a
reference while following the instructions. Working from scratch helps you learn the design process and takes
more time. Alternatively, you can evaluate the existing code example directly to get acquainted with the PSOC™
Edge E84 development flow in a short time.

See the sections from the Prerequisites and go through the Firmware description in both the cases.

3.1 Prerequisites

1. Ensure that you have the appropriate development kit for the PSOC™ Edge E84 MCU product, which
is PSOC™ Edge E84 Evaluation Kit (KIT_PSE84_EVAL_EPC2). Note that KIT_PSE84_EVAL_EPC2 is the
default BSP, which supports EPC2 based MCU and you can optionally use KIT_PSE84_EVAL_EPC4 if you
have an EPC4 based MCU

2, See the AN235935 - Getting started with PSOC™ Edge E8 MCU on ModusToolbox™ software application
note for hardware and software prerequisites.
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3 Bluetooth’ LE Find Me example

Additionally,

a. Install any terminal emulator on your PC. Tera Term is used/shown in this design

b. Install AIROC™ Bluetooth” Connect i0S/Android app or any Android or iOS app that supports the
Immediate Alert Service (IAS).

Scan the following QR codes from your mobile phone to download the AIROC™ Bluetooth®

Connect app
iI0S Android
Figure 3 QR code for AIROC™ Bluetooth’ Connect app
3.2 About the design

This design demonstrates the implementation of a simple Bluetooth® Immediate Alert Service (IAS)-based Find
Me Profile (FMP) using the Infineon PSOC™ Edge E8 MCU with AIROC™ CYW55513 and ModusToolbox™ software
environment.

The design uses the two LEDs (red LED and green LED) on the KIT_PSE84_EVAL_EPC2 kit. The red LED
(USER_LED1) displays the IAS alert level - no alert (LED OFF), mild alert (LED blinking), or high alert (LED ON).
The green LED (USER_LED2) indicates whether the peripheral device (PSOC™ Edge E84) is advertising (LED
blinking), connected (LED ON), or disconnected (LED OFF). In addition, a debug UART interface is used to send
the Bluetooth” stack and application trace messages.

Find Me Target
IAS GATT Server

Immediate
Alert Service

Find Me Locator

IAS GATT Client

LED OFF

ite Alert Levd
g
—

Characteristic
Alert Level

Figure 4 Find Me profile design

Application note 13 002-36697 Rev. *D
2025-09-05


https://teratermproject.github.io/index-en.html
https://apps.apple.com/in/app/airoc-bluetooth-connect-app/id6443702288
https://play.google.com/store/apps/details?id=com.infineon.airocbluetoothconnect

o _.
Getting started with PSOC™ MCU and AIROC™ connectivity devices |n f| neon

3 Bluetooth’ LE Find Me example

3.3 Host Controller Interface - UART

In this solution where there is a separate radio controller and a host MCU, the interface between the host (for
example, PSOC™ Edge E8 MCU) and the radio device (for example, CYW55513) uses the Host Controller Interface
(HCI). The lower level of the Bluetooth” stack (the Controller Stack) will run on CYW55513 while the higher level
of the Bluetooth’ stack (the Host Stack) will run on the PSOC™ Edge along with the user application.

The HCl interface physically runs using a 4-pin UART interface. However, the PSOC™ Edge E8 MCU has multiple
UARTs on it, you will still have a UART interface to print debug messages.

The controller (for example, CYW55513) runs the radio physical layer (PHY) and link layer (LL). Everything above
that runs on the PSOC™ Edge E8 MCU.

PSOC™ Edge MCU (Host)

Host Stack

Host Controller interface (HCI)

4 pin UART

Host Controller Interface (HCI)

Controller Stack
CYW55513 (Controller)
Figure 5 HCI-UART
Note: The AIROC™ CYW55513 device also supports Wi-Fi that uses a completely independent SDIO interface

for communication between the PSOC™ Edge E8 host and the AIROC™ CYW55513 device.

3.4 Create a new application

This section provides you with step-by-step instructions to create a new ModusToolbox™ application. Before
performing the steps in this section, decide whether you want to create and run the code example as-is or you
want to learn how to create an application from scratch. Depending on your choice, do the following:

+  “Using CE directly” (evaluate existing code example (CE) directly)
Follow these sections:

- Select a new workspace
- Create a new ModusToolbox™ application
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- Select PSOC™ Edge E84 MCU-based target hardware
- Create the Bluetooth’ LE FindMe code example (applicable only for the “Using CE directly” flow)
Ignore the following section:
- Select a starter application and create the application (applicable only for “Working from scratch”
flow)
«  “Working from Scratch” path (use existing code example (CE) as reference only)
Follow these sections:

- Select a new workspace
- Create a new ModusToolbox™ application
- Select PSOC™ Edge E84 MCU-based target hardware

- Select a starter application and create the application (applicable only for “Working from scratch”
flow)

Ignore the following section:

- Create the Bluetooth’ LE FindMe code example (applicable only for the “Using CE directly” flow)

Launch a ModusToolbox™ application with the name “Eclipse IDE for ModusToolbox™ <version>" and get
started.

34.1 Select a new workspace

At launch, ModusToolbox™ displays a dialog box to choose a directory as the workspace directory. The
workspace directory is used to store workspace preferences and development artifacts, such as device
configuration and application source code.

You can choose an existing empty directory by clicking the Browse button. Alternatively, you can typein a
directory name to be used as the workspace directory along with the complete path, and ModusToolbox™ will
create the directory for you.

E Eclipse IDE for ModusToolbox™  Launcher O X

| Select a directory as workspace

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

‘ CA\mtb_projects| ~ | Browse..

I ("] Use this as the default and do not ask again

| » Recent Workspaces

Figure 6 Select a directory as a workspace

3.4.2 Create a new ModusToolbox™ application

Click New Application (see Figure 7) in the Quick Panel. Alternatively, go to File > New and click
ModusToolbox™ Application.
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les Quick Panel ©=Variables & Expressions ® Breakpoints - B

Eclipse IDE for
ModusToolbox™

- Start

O >

= New Application

Import Existing Application In-Place
& Search Online for Code Examples
& Search Online for Libraries and BSPs
& Training Materia

@ Refresh Quick Pane
~ fm (APP_KIT_PSE84_EVAL)

% Build Application

% Clean Application

Figure 7 Create a new ModusToolbox™ application

3.4.3 Select PSOC™ Edge E84 MCU-based target hardware

ModusToolbox™ displays the list of Infineon kits to start your application development. In this case, develop an
application on the PSOC™ Edge E84 Evaluation Board that uses the PSOC™ Edge device. Select

KIT_PSE84_EVAL_EPC2 and click Next, as shown in Figure 8. Select KIT_PSE84_EVAL_EPC4 if you have an
EPC4 based target hardware.
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C Project Creato _ )
Source Template
Enter filter text.. Create from MPN... Browse for BSP... [—| [|+| KIT PSE84 EVAL EPC2
~
Kit Name MCU/SOC/SIP Connectivity The PSOC™ Edge E84 Evaluation Kit (KIT_PSE84_EVAL) is based on the PSOC™ Edge
> AIROC™ Bluetooth® BSPs family of devices. It enables the evaluation and development of applications for the
> AIROC™ Connectivity BSPs PSOC™ Edge E84 EPCZ MCU.
> PMG BSPs . . -
5 PSOC™ 4 BSPs This evaluation kit carries a PSOC™ E84 EPC2 MCU (PSEB46GPS2DBZC4A) on a
. SODIMM based detachable SOM board connected to the base-board. The MCU SOM
7 PSOC™ 6 BSPs also has 128 Mb QSPI flash, 1 Gb Octal flash, 128 Mb Octal RAM, PSOC™ 4000T as
> PSOC™ Control BSPs CAPSENSE™ co-processor and on-board AIROC™ Wi-Fi & Bluetooth® combo
~ PSOC™ Edge BSPs (CYW55513IUBG). |
[ KIT_PSE84 EVAL EPC2 PSE846GPS2DBZC4A CYW55513IUBGJ |
KIT_PSE84_EVAL_EPC4 PSE846GPS4DBZC4A CYWS5513IUBG The base-board has M.2 interface connectors for interfacing external radio modules
> Reference Design BSPs based on AIROC&#8482 Wi-Fi & Bluetooth® combos and external memary interfaces.
5 TRAVEO™ BSPs The base-hoard features an on-board programmer/debugger(KitProg3), ETM/ITAG/
+ USB BSP SWD debug headers, custom display capacitive touch panel connector, R-Pi
i s . compatible MIPI-DSI and MIPI-DSI custom display, Analog and PDM microphones,
> Wireless Charging BSPs Headphene connector, Speaker, USB Host Type-A and USB device Type-C connectors,
» XMC™ BSPs RJ45 Ethernet connector, M.2 (B-key) memory interface and M.2 (E-key) radio
interface, Infineon's Shield2Go interface, Mikroelektronika's mikroBUS compatible
headers, 6-Axis IMU sensar, 3-axis Magnetometer, microSD cardholder, CAPSENSE™
buttons and slider, user LEDs and user buttons. The MCU power domain supports
following operating voltages - 2.7 V, 3.3 V, 4.2 V and the peripheral power domain
supports operating voltages - 1.8 V and 3.3 V.
Summary:
BSP: KIT_PSEB4_EVAL_EPC2
Press "Next" to select application.
Next > Close

Figure 8 Choose target hardware

3.44 Create the Bluetooth’ LE FindMe code example (applicable only for
the “Using CE directly” flow)

Here, you create an existing code example (Bluetooth” LE Find Me code example) into the Eclipse IDE for
ModusToolbox™. Do this for the “Using CE directly” flow. Figure 9 shows the Select Application window of the
Project Creator tool. Select the Bluetooth” LE FindMe application under Bluetooth®, and optionally, in the New
Application Name field, change the name of the application. Click Create and wait for the application to get
downloaded and created in the workspace. Click Close to complete the application creation process.
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Application(s) Root Path: C:/mtb_projects Browse...
Target IDE: Eclipse IDE for ModusToolbox™ |
|
Enter filter text.. Brawse for Application... J 3 Z =] [+| This code example demonstrates the implementation of a simple
—~ Bluetooth® Immediate Alert Service (IAS)-based Find Me Profile
Template Application New Application Name ~ New BSP Name (FMP) using the Infineon PSOC™ Edge MCU with AIROC™
~ Bluetooth® CYW55513 and ModusToolbox™ software environment.

] PSOC Fdge Bluetooth A2DP Sink |

[J PSOC Edge Bluetooth A2DP Source !

[CJ PSOC Edge Bluetooth LE Alert Client

[J PSOC Edge Bluetooth LE Alert Server

] PSOC Edge Bluetooth LE CTS Client

] PSOC Edge Bluetooth LE CTS Server
rE PSOC Edge Bluetooth LE FindMe PSOC_Edge_Bluetooth_... APP_KIT_PSE84 EVAL EPC2 |

[_I"PSOC Edge Eluetooth LE Hello Sensor

(] PSOC Edge Bluetooth LE I1SOC Central

[[J PSOC Edge Bluetooth LE ISCC Peripheral

(] PSOC Edge Bluetooth LE Multi Beacon

() psoc Edge Bluetooth LE Periodic Advertisement

(] PSOC Edge Bluetooth LE Periadic Sync

["] PSOC Edge Bluetooth LE Peripheral Privacy

(] PSOC Edge Bluetooth LE Sensorhub

BSP: KIT_PSE84_EVAL_EPC2
Template Application(s): PSOC Edge Bluetooth LE FindMe
Application(s) Root Path: C:/mtb_projects

Press "Create” to create the selected application(s).

< Back Create Close

Figure 9 Create Bluetooth’ LE FindMe code example

3.4.5 Select a starter application and create the application (applicable
only for “Working from scratch” flow)

You can use an existing empty application as the starting point for the “Working from Scratch” development
flow. This is a minimal starter application template for PSOC™ Edge MCU devices. This example uses FreeRTOS
to blink two LEDs with different frequencies respectively from the Arm” Cortex’-M33 CPU and the Arm” Cortex -
M55 CPU.

This code example has a three project structure (that is, CM33 secure, CM33 non-secure, and CM55 projects). All
three projects are programmed to an external QSPI flash and executed in the XIP mode. Extended Boot
launches the CM33 secure project from a fixed location in an external flash, which then configures the
protection settings and launches the CM33 non-secure application. Additionally, the CM33 non-secure
application enables the CM55 CPU and launches the CM55 application.

The application code of the Bluetooth® LE FindMe uses only the CM33 CPU of the PSOC™ Edge E8 MCU.
Therefore, the application is written under the CM33 non-secure project (proj_cm33_ns) and the CM55 CPU (in
proj_cmb55) is subsequently put into Deep Sleep mode.

To create an Empty_app, in the Select Application window (see Figure 10), select PSOC Edge Empty
Application. In the Name field, type in a name for the application if required and click Next; the application
summary dialog appears. Click Create and wait for the application to get downloaded and created in the
workspace. Click Close to complete the application creation process.
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3 Bluetooth’ LE Find Me example

=

Application(s) Root Path: C:/mtb_projects Browse...

Target IDE: Eclipse IDE for ModusToolbox™

Enter filter text.. Brawse for Application... J 3 Z =] [+] Thisis a minimal starter application template for PSOC™ Edge

MCU devices.

Template ApplicationA New Application Name  New BSP Name
> Bluetooth®
v Getting Started
[ PSOC Edge Empty Application  PSOC_Edge_Empty_Ap... APP_KIT_PSE84_EVAL_EPC2 ]
T PSOCEdge Hele Word
Graphics
Machine Learning
Peripherals
Security
Sensing
Voice |
Wi-Fi

B A Y

BSP: KIT_PSE84_EVAL_EPC2
Template Application(s): PSOC Edge Empty Application
Application(s) Root Path: C:/mtb_projects

Press "Create” to create the selected application(s). |

< Back | Create I Close

Figure 10 Starter application window

You have successfully created a new ModusToolbox™ application for the PSOC™ Edge E84 MCU.

3.5 Configure design resources

In this step, you will configure the design resources for your application and generate the configuration code.
You will also be adding the required middleware libraries.

Table 2 Method to follow

Method Actions

“Using CE directly” (evaluate the existing CE directly) | Read and understand all steps. The CE has the
resource configurations done; therefore, you need not
perform any of the steps in this section

“Working from Scratch” (use the existing CE as Perform all steps
reference only)

3.5.1 Add libraries and middleware

ModusToolbox™ provides a Library Manager tool to select various middleware components for developing
Bluetooth® applications. To launch the Library Manager, select the empty application (the application name will
vary based on the name you provided while creating the empty_app) and in the Quick Panel, click Library

Manager, as shown in Figure 11. Click Add Library to add the required libraries and middleware for your
application.
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- |®'%',ﬁqa W o 2 | T | &
5 Project Explorer X 15 Debug ¥ Registers &= Peripherals = O
SV &

3 =5 mtb shared
> =5 PSOC_Edge_empty_Application

lsd Quick Panel =Variables & Expressions % Breakpoints - 0

Eclipse IDE for

ModusToolbox™

» Start

» PSOC_Edge_empty_Application (APP_KIT_PSE84_EVAL)
» Launches

~ Tools

BSP Assistant
& Device Firmware Update Host Tool

- Library Manager
& ModusToolbox Setup

mtb-programmer

Figure 11 Open Library Manager

For Bluetooth® LE Find Me, follow these steps to add the required libraries:

1. Remove FreeRTOS from the CM33_NS project as shown in Figure 12 as it will be added as part of
BTSTACK INTERGRATION, which will be added in the following steps
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=~
MName

~ BSPs

© APP_KIT_PSE84 EVAL EPC2 (ACTIVE)
~ proj_cm33_ns Libraries

abstraction-rtos

async-transfer

bt-fw-if-cyw55500a1

clib-support

cmsis

core-lib

core-make

device-db

Update Available Remove

| freertos

mib-device-support-pse8xxgp
> proj_cm33_s Libraries
> proj_cmb55 Libraries

Figure 12 Remove FreeRTOS

2. Add the retarget-io middleware to redirect the standard input and output streams to the UART
configured by the BSP. The initialization of the middleware is done in the main.c file. Select Target
Project as proj_cm33_ns and Peripheral as retarget-io (see Figure 13). While adding the required library,

you can also search the library name in the Enter filter text box provided

[Enter fiter text 2] E

Name Update Available Remove

~ BSPs

Target Project:  proj_cm33_ns ~

© APP_KIT_PSE84_EVAL_EPC2 (ACTIVE)

ret
> proj_cm33_ns Libraries |

v

=

> proj_em33_s Libraries Name

Version

> proj_cms5 Libraries ¥ Peripheral
B retarget-io

Add BSP | Add Library I

Refreshed all dependencies for project ‘proj_cm33_s".
Starting to refresh dependencies for project ‘proj_cm55'.
Refreshed all dependencies for project 'proj_cm33".

Click "Update” to commit the changes

retarget-io

The Retarget IO library provides APIs for transmitting messages tc
o from the board via standard printf/scanf functions using & UAR'
connection which is generally connected to a host machine.

Figure 13 Add retarget-io library

3. Add the btstack integration porting layer that sets up the physical transport required for the HCI traffic,

memory, threads, and other OS constructs required by the stack library

Select Target Project as proj_cm33_ns. Under Bluetooth’ drop down, select btstack-integration (see

Figure 14 for this option)

Note that selecting btstack-integration will in turn select the required btstack version, which is a
software implementation of the Bluetooth” Host protocol stack. Select btstack explicitly unless a specific
version is required. With btstack, btstack-integration also adds the dependency libraries abstraction-rtos

and freertos
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Add Library - Library Manager 2.30

Target Project] proj_cm33_ns ~

Enter filter text...

.J-_ —| [+ btstack-integration

Name Version
v Bluetooth®

(] airoc-hci-transport

() Audio

("] BTSDK Shared Includes

[C) BTSDK Shared Source

() bistack

The btstack-integration middleware library provides Bluetooth® porting layer
component for PSOC™ Edge E&4 targets.

| btstack-integration

] fw-cyw20829b0
) fw-cyw89829b0

Core

Ethernet

Graphics

Middleware

Peripheral

Utilities

B R

Figure 14 Add btstack-integration middleware library
4, All the required libraries are selected. To add them to the project, click OK and then Update

Figure 15 shows all the libraries selected and the respective dependency libraries. The necessary files to
use the retarget-io and btstack integration middleware are added in the mtb_shared > retarget_io and
mtb_shared > btstack_integration folders. Additionally, the .mtb file is added to the deps folder.
Similarly, you can find other libraries under the respective folder in the mtb_shared folder

BSPs

¥ proj_cm33_ns Libraries

abstraction-rtos
async-transfer
bt-fw-ifx-cyw55500a1
btstack
btstack-integration
clib-support

cmsis

core-lib

core-make
device-db

freertos
mib-dsl-pse8xxgp
mib-srf

retarget-io

proj_cm33_s Libraries
proj_cm55 Libraries

Figure 15 Libraries for Bluetooth’ LE FindMe code example
5. Change the version of any library by selecting the library and then click the library version, as shown in

Figure 16
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Name ~  Update Available Remove Property Value
K Name btstack-integration
~ proj_cm33_ns Libraries
abstraction-rtos [ Version Latest 6.X release V]
async-transfer -
bt-fw-if-cyw55500a1 A Type Shared Git Repo ~
brstack Location C:/Arvind/B0-ES100/CE/CE_WD_RSG/BLE/FM1_BK/mtb_shared/btstack-integration...
(R x
chb-support Source https://gitlab.intra.infineon.com/repo-staging/btstack-integration
cmsis
core-lib *mtb file location C:/Arvind/B0-ES100/CE/CE_WD_RSG/BLE/FM1_BK/FM1_BK/proj_cm33_ns/deps/...
core-make
device-db

freertos
mtb-dsl-pse8xxgp

mtb-srf
Dbistack-integration
Er— x btstack-integration
proj_cm33_s Libraries The btstack-integration middleware library provides Bluetooth® porting layer component for PSOC™
proj_cm>5 Libraries 6 targets,
Version details: Latest 6.X release
Figure 16 Change library version
. .
3.5.2 Device Configurator

ModusToolbox™ provides a Device Configurator tool to configure the communication, digital, and system
peripherals. For the Find Me application, configure the Timer Counter Pulse Width Modulation (TCPWM)
peripheral to control the USER LEDs on the kit. In this application,

« USERLEDL1 (red LED) indicates the IAS alert level characteristic when the device is connected to a peer
device

«  USERLED2 (green LED) indicates the advertising/connected state of the Bluetooth’ LE peripheral device

Launch the Device Configurator by selecting the Empty Application (the application name will vary based on
the name you provided while creating the empty app) and click the Device Configurator option under BSP
Configurators as shown in Figure 17.
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infineon

I Project Explorer » %5 Debug % Registers . Peripherals

s 125 mtb_shared
=5 PSOC_Edge_empty_Application

[es Quick Panel ©=Variables & Expressions ® Breakpoints

Eclipse IDE for
ModusToolbox™

» Start

» PSOC_Edge_empty_Application (APP_KIT_PSE84_EVAL_EPC2)

» Launches
v Tools
BSP Assistant
Device Firmware Update Host Tool
Library Manager
MaodusToolbox Setup
MaodusToolbox™ Programmer
& ModusToolbox™ archiving and sharing

ModusToolbox™ settings

~ BSP Configurators (APP_KIT_PSE84 EVAL EPC2)

Device Configurator

wd Edge Protect Configurator
QSPI Configurator
Smart I/O Configurator

Figure 17

Open Device Configurator

Follow these steps to add the required configurations for the PWMs:
1. Steps to configure PWM instance for USER LED2 (green LED):

a. Navigate to the Peripherals section and expand Digital. Select the TCPWM[0] Group[0]
32-bit Counter 6 and choose PWM from the available options. Name this instance as
"CYBSP_PWM_LED_CTRL_1" as shown in Figure 18. Do not alter this name, as it is used to
generate macros in the source code and is referenced in the application code during PWM
initialization. If you prefer to use a different name, ensure that you update the code accordingly
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Peripherals Analog Pins Clocks System Memory DMA

Enter filter text...

Resource Name(s) Personality

Communication

o)
&4 Pulse Density Modulated (PDM) 0 CYBSP_PDM PDM-PCM Multi Mic-40

~ Timer, Counter, and PWM (TCPWM) 0
~ TCPWMIO0] Group O

TCPWMIO] Group|
TCPWMIO] Group
(O TcPwMI0] Group
() TcPwMIO] Group

0] 32-bit Counter 0 YBSP_GENERAL_PURPOSE_TIMER = Timer - Counter-1.0 ~
0] 32-bit Counter 1 CYBSP_USB_OS_TIMER_COUNTER = emUSB-Host/Device-1.0  ~
0] 32-bit Counter 2 | tcpwm_0_group_0 2
0] 32-bit Counter 3 tcpwm |

D TCPWMI0] Group[0] 32-bit Counter 4 = tcpwm_0_group_0_cnt_4

TCPWMIO] Group([0] 32-bit Counter 5 = CYBSP_PWM_LED_CTRL PWM-1.0 ~
TCPWMIO] Group([0] 32-bit Counter 6 =~ CYBSP_PWM_LED_CTRL 1 PWM-1.0 ~ ]
TCPWMIO] Group([0] 32-bit Counter 7 CYBSP_PWM_LED_CTRL_2 PWM-1.0 v

~ TCPWMIO0] Group 1

O TCPWMI0] Group(1] 16-bit Counter 0 tcpwm_0_group_1_cnt_0

C] TCPWMIO] Group([1] 16-bit Counter 1 tcpwm_| oup_1_cnt_1

O TCPWMIO] Group([1] 16-bit Counter 2 tcpwm_0_group_1_cnt_2

[

O TCPWMI0] Group[1] 16-bit Counter 3 = tcpwm_0_group_1_cnt_3

Figure 18 Select and name PWM instance for USER LED2
b. On the right panel, configure the PWM settings as follows:

1. Set the PWM mode to PWM with a period value of 10000 and a Compare 0 value of 0

2, Under the Inputs section, select the Clock Signal option and choose the 16.5 - bit divider
(CYBSP_SMARTIO_PWM_CLK_DIV)

3. Next, select the pin symbol under the clock option and configure the divider to 10000,
resulting in a frequency of 10 kHz. Deselect and disable other unused peripherals shared by
the same clock or you can also choose a different clock. Then, click the pin symbol again to
return to the Peripherals tab

4, On the Outputs section, select the pin symbol in PWM (line) and choose P16[6]
(CYBSP_USER_LED2, CYBSP_USER_LED_GREEN). A prompt will appear requesting that you
change the drive mode for the selected LED. Click Fix and proceed to change the Drive
Mode to "Strong Drive. Input buffer off'
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(CY _LED_CTRL_1) - Parameters - Device Configurator 5.50
Enter filt (6] | [+
Name Value
~ Geperal
(2) PWM Mode PWM v
Clock Prescaler Divide by 1 ~
PWM Alignment Left Aligned v
(?) Run Mode Continuous ~
|~ Period
(?) Enable Period Swap @)
() Period 10000
~ Kompare
(?) Enable Compare 0 Swap @]
(?) Compare 0 0 |
~ Interrupt Source
(2) Overflow & Underflow @)
(?) Compare 0 O
~ Kill Mode
(2) PWM stop on Kill
PWM Sync Kill @)
PWM Immediate Kill @)
PWM Terminal Count Sync Kill DT D
(?) PWM Sync Kill DT ()
~ Inputs
":?' Clock Signal & @ 165 bit Divider 1 clk (CYBSP_SMARTIO_PWM_CLK_DIV) [USED] ~
2) count Input Tisabled v
(2) Kill 0 Input Disabled i
(?) Reload Input Disabled o
() start Input Disabled %
(?) Swap Input Disabled !
~ PWM Qutput Polarity
(?) Invert PWM Cutput @)
(?) Invert PWM_n Output D
~ PWM Disabled Output i
(7) PWM Disabled Output High Impedance ~
~ Qutputs
":?' PWM (line) & @ Pi6ls] digital_out (CYBSP_USER_LED2, CYBSP_LED_GREEN) [USED]
‘-f'?,' PWM_n (line_compl) <unassigned>
~ Trigger Outputs
(?) Trigger 0 Event Disabled ~
(?) Trigger 1 Event Disabled w
~ Advanced |
() store Config in Flash
Figure 19 PWM settings for USER LED 2
16.5 bit Divider 1 (CYBSP_SMARTIO_PWM_CLK DIV) - Parameters - Device Configurator 5.50
nter filter text...
Name Value
~ General
(?) Integer Divider 10000
ractional Divider 0
(?) Start on Reset
(?} Peripherals & . TCPWMI[0] Group[0] 32-bit Counter 6 clock_counter_en (CYBSP_PWM_LED_CTRL_1) [USED]
. . .
Figure 20 Clock configuration for PWM for USER LED2

2. Steps to configure PWM instance for USER LED1 (red LED):
Follow the similar steps used to configure PWM for USER LED2 above with the following changes

a. Select the TCPWM[0] Group[0] 32-bit Counter 7 option and choose PWM from the available
options and name the instance "CYBSP_PWM_LED_CTRL_2" as shown in Figure 21
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Peripherals Analog Pins Clocks System Memory DMA

Enter filter text...

Resource Name(s) Personality
Communication
~ Digital
Pulse Density Modulated (PDM) 0 CYBSP_PDM PDM-PCM Multi Mic-40 ~

~ Timer, Counter, and PWM (TCPWM) 0
~ TCPWMIQ] Group 0
TCPWMIO] Group([0] 32-bit Counter 0 [YBSP_GENERAL_PURPOSE_TIMER = Timer - Counter-1.0 ~
TCPWMIO] Group([0] 32-bit Counter 1 CYBSP_USB_OS_TIMER_COUNTER ~ emUSB-Host/Device-10
(0) TCPWMIO] Groupl0] 32-bit Counter 2 ¢ 0 0_cnt_2
() TCPWMIO] Group[0] 32-bit Counter 3t 3
(O) TCPWMIO] Groupl0] 32-bit Counter 4 ¢ 4
[ [
[f
[

TCPWMI0] Group[0] 32-bit Counter 5 CYBSP_PWM_LED_CTRL PWM-1.0 ~

ﬂ TCPWMI0] Group[0] 32-bit Counter 6 CYBSP_PWM_LED CTRL 1 PWM-1.0 ~

TCPWMI0] Group[0] 32-bit Counter 7 CYBSP_PWM_LED_CTRL_2 PWM-1.0 ~ ]
~ TCPWMIO] Group 1

O TCPWMIO] Group[1] 16-bit Counter 0 ¢
C] TCPWMIO] Group[1] 16-bit Counter 1 tc

Figure 21 Select and name PWM instance for USER LED1
b. Select "24.5 bit Divider 0 clk (CYBSP_SMART_IO_CLK_DIV) and deselect and disable other unused
peripherals shared by the same clock or you can also choose a different clock
c. In the Outputs section, select the pin symbol in PWM (line) and choose P16[7]
(CYBSP_USER_LED1, CYBSP_USER_LED_RED). A prompt will appear requesting that you change

the drive mode for the selected LED. Click Fix and proceed to change the Drive Mode to "Strong
Drive. Input buffer off"

Application note 27 002-36697 Rev. *D
2025-09-05



o _.
Getting started with PSOC™ MCU and AIROC™ connectivity devices |n f| neon

3 Bluetooth’ LE Find Me example

Enter filter text... O WI- I+
Name Value
~ General
(2) PWM Mode PWM v
Clock Prescaler Divide by 1 v |
PWM Alignment Left Aligned ~
(?) Run Mode Continuous v

~ Period

Enable Period Swap D

?) Period 10000
compare
(?) Enable Compare 0 Swap @]
(?) Compare 0 0
~ Interrupt Source
(?) Overflow & Underflow @)
(?) Compare 0 O
~ Kill Mode
(2) PWM stop on Kill
PWM Sync Kill @)
PWM Immediate Kill @)
PWM Terminal Count Sync Kill DT D
2) PWM Sync Kill DT (]
I Inputs |
() Clock Signal & @ 24.5 bit Divider 0 clk (CYBSP_SMART_IO_CLK_DIV) [USED] v
AN E) coantmput UN5aled v
Kill 0 Input Disabled v I
Reload Input Disabled v
Start Input Disabled >
(?) Swap Input Disabled ~
~ PWM Qutput Polarity
(?) Invert PWM Cutput @)
(?) Invert PWM_n Output D
~ PWM Disabled Output |
(?7) PWM Disabled Output High Impedance ~
~ QOutputs
(2) PWM (line) & @ P16[7] digital_out (CYBSP_USER_LED1, CYBSP_USER_LED, CYBSP_LED_RED) [USED]
(2) PWM_n (line_compl) <unassigned>
~ Trigger Outputs
(?) Trigger 0 Event Disabled ~
(?) Trigger 1 Event Disabled ~
~ Advanced
() store Config in Flash
Figure 22 PWM settings for USER LED 1

24.5 bit Divider 0 (CYBSP_SMART_IO_CLK_DIV) - Parameters - Device Configurator 5.50

Name Value

> General
(?) Integer Divider 10000

) Fractional Divider 0
(?) Start on Reset
(@) Peripherals & @ TCPWMIO] Groupl0] 32-bit Counter 7 clock counter_en (CYBSP_PWM_LED_ CTRL_2) [USED)]

Figure 23 Clock configuration for PWM for USER LED1

Once both the PWM instances are configured by following the earlier steps, save and close the Device
Configurator tool. These configurations are generated as part of code in the Project_Name > bsps >
TARGET_BSP_NAME > config > GeneratedSource.
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You can also see the code preview of each configuration by selecting the code preview in the Device
Configurator as shown in Figure 24.

PSEB46GPS4DBZCAA  CYWSSS131UBG Code Preview

Peripherals  Analog  Pins  Clocks  System  Memory ~ DMA

e it e Y

==
Resource Name(s) Personality
Communication oo
~ Digital
Pulse Density Modulated (PDM) 0 CYBSP_PDM PDM-PCM Multi Mic-40
~ Timer, Counter, and PWM (TCPWM) 0
~ TCPWMI0] Group 0
TCPWMI[O] Group(0] 32-bit Counter 0 :YBSP_GENERAL PURPOSE TIMER _ Timer - Counter-1.0 v
TCPWM[O] Group(0] 32-bit Counter 1 CYBSP._ TIMER COUNTER  emUSB-Host/Device-10
(O TCPWMI0] Groupl0] 32-bit Counter2  tcpwm 0_cnt 2
(O TCPWMO] Group[0] 32-bit Counter 3 tcp
(O TCPWMI0] Group(0] 32-bit Counter 4  tcpwm_0_gr 4
TCPWM[0] Group(0] 32-bit Counter 5 CYBSP_PWM_LED_CTRL PWM-1.0 ~
TCPWM[0] Group(0] 32-bit Counter 6 CYBSP_PWM _LED_CTRL 1 PWM-1.0 ~ ]
TCPWM[O] Group(0] 32-bit Counter 7 CYBSP_PWM _LED_CTRL 2 PWM-1.0 >
~ TCPWMI0] Group 1
() TCPWMIO] Groupl1] 16-bit Counter 0
(O TCPWM(0] Groupl1] 16-bit Counter 1
() TCPWMI0] Group(1] 16-bit Counter 2
() TCPWMI0] Group(1] 16-bit Counter 3
() TCPWMIO] Groupl1] 16-bit Counter 4
(O TCPWM(0] Group(1] 16-bit Counter 6 CYBSP_SMARTIO_PWM _TCEMM_INT_ON_( LT LTI

=
tep
P
cp:
P
tep
Ve
() TCPWMI0] Group(1] 16-bit Counter 7  tcp
(O TCPWMI0] Group([1] 16-bit Counter 8 tcp
(O TCPWMIO] Groupl1] 16-bit Counter 9 tcp
(O TCPWMI0] Group([1] 16-bit Counter 10 tcp
() TCPWMI0] Group(1] 16-bit Counter 11 tcpwm_0_gro:
cp
e
tep
tep
P
cp
‘;
tep
tp,
tep
P

() TCPWMI0] Group[1] 16-bit Counter 12
(O TCPWMI0] Group(1] 16-bit Counter 13
() TCPWMI0] Group[1] 16-bit Counter 14
(O TCPWMI0] Group([1] 16-bit Counter 15
() TCPWMI0] Group(1] 16-bit Counter 16
(O TCPWMI0] Group(1] 16-bit Counter 17
() TCPWMI0] Group[1] 16-bit Counter 18
(O TCPWMI0] Group(1] 16-bit Counter 19
() TCPWMI0] Group(1] 16-bit Counter 20
(O TCPWMI0] Group(1] 16-bit Counter 21
() TCPWMI0] Group[1] 16-bit Counter 22
(O TCPWMIO] Group[1] 16-bit Counter 23 tcpwn

TCPYITOT GTSUBIOY 32T COURTer & (CV

PWRITED CTRL_T] - Paramet®e | Code Preview

Figure 24 Configuration code preview

Apart from these configurations, which are done manually by following the earlier steps. Other configurations
for USER LED, Debug UART, Bluetooth” UART. etc. are done in the default board support package (BSP), which is
generated as part of an empty application. You can view them by opening the Device Configurator anytime.

3.5.3 Bluetooth’ Configurator

The Bluetooth’ peripheral has an additional configurator called the Bluetooth® Configurator that is used to
create the Bluetooth® LE configuration structure and GATT database for the application. The Bluetooth’ LE
configuration structure generated will be used by the application during stack initialization.

For the Find Me Profile application, you need to generate a GATT database and Bluetooth” settings to initialize
the host btstack corresponding to the Find Me Target role of the PSOC™ Edge E84 device. To launch the
Bluetooth® Configurator, in the Quick Panel, click on the Application and then click Bluetooth® Configurator
under proj_cm33_ns Library Configurators section, as shown in Figure 25
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infineon

5 Project Explorer X 15 Debug ¥ Registers = Peripherals = O
%Y 8

s 125 mtb_shared

> == PSOC_Edge_empty_Application

les Quick Panel ©=Variables & Expressions ® Breakpoints - B

Eclipse IDE for

ModusToolbox™

» Start

» PSOC_Edge_empty_Application (APP_KIT_PSE84_EVAL)
» Launches

» Tools

» BSP Configurators (APP_KIT_PSE84_EVAL)

+ proj_cm33_ns Library Configurators

Bluetooth® Configurator

Edge Protect Configurator

b ML Configurator

Figure 25 Open Bluetooth’ Configurator

General

Select Bluetooth” mode as "Single mode LE".

General LE

Set the General LE properties, as shown in Figure 26.
« Under the General LE tab, select the Enable the GATT database checkbox

«  Set Maximum remote client connections to "1". This will configure the Bluetooth” LE stack appropriately

« Additionally, under the General LE tab, c@onfirm that the Peripheral checkbox is selected as the GAP role.
This sets the device to act as a Bluetooth LE Peripheral device and respond to central device requests
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infineon

General General LE

GATT Settings

GATT

GAP Settings L2CAP Settings

Isochronous Connection configuration

Enable GATT database

Maximum remote clients connections; 1

Max SDU size:

Max audio channels per packet:

Maximum remote servers connections:

RX PDU size (bytes):

GAP role

Peripheral (] Broadcaster

312 I+

u] |

Max number of CIS connections:

Max number of CIG connections:

»

Max number of buffers per CIS:

Max number of BIG connections:

4r LS L1 4k 4r

4k

(] Central (] Observer
Figure 26 General LE configuration
GATT settings

+ To add the Find Me Target profile, select the GATT Settings tab. Click GATT profile, and then click the +
icon. Select the Find Me Target (GATT Server) profile from the dropdown menu, as shown in Figure 27

General  General LE ~ GATT Settings ~ GAP Settings ~ L2CAP Settings General  General LE ~ GATT Settings ~ GAP Settings  L2CAP Settings
@V GRS . 5 B [+ )< @Z L@ e =l @
v |E' GATT I (®) Alert Notification »
v (R Server (®) Automation IO »
v (8" Generic Access (®) Blood Pressure »
(€ Device Name (® Continuous Glucose Monitoring »
(€ Appearance ’ Cycling Power »
S Generic Attribute ® Cycling Speed and Cadence »
(®) Environmental Sensing »
[® Find Me » Find Me Target (GATT Server) ||
® Glucose »
(® Health Thermometer »
® Heart Rate »
(® HID over GATT »
(®) Internet Protocol Support »
Figure 27 Adding Find Me Target profile

+  Similarly, select Generic Attribute, click the +icon, and then select the Service Changed characteristics

from the dropdown menu as shown in Figure 28
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infineon

~ (& Generic Access

£ Device Name

General LE

&) Client Supported Features
€' Database Hash

|® Generic Attribute

C) Server Supported Features

General General LE GATT Settings GAP Settings L2CAP Settings General GATT Settings GAP Settings L2CAP Settings
= v D 2 A R 9 [F = i
Y D) Bang s BE 2)
v ® GATT - :
~ (B Server 'L Service Changed ]

57 Tmmediate Alert

Add All

£ Alert Level

v 5! Immediate Alert
€ Alert Level

Figure 28 Adding Service Changed characteristics
Figure 29 shows the GATT database view once the Find Me Target Server is added. Note that the Immediate

Alert Service corresponding to the Find Me Target profile is added. Click File > Save in the Configurator window

or click Save. The configurator stores the GATT database in the source files cycfg_gatt_db.c and
cycfg gatt_db.h in the GeneratedSource folder.

General General LE GATT Settings GAP Settings L2CAP Settings
"'G;' v ,,;- = WS W an| || d
v @ GATT

v '-E_-' Server

W '-,§_-' Generic Access

'-_'é_-' Device Name

'-!;_-' Appearance
hd '-.§_-' Generic Attribute

b '-.E::_-' Service Changed
! 9" Client Characteristic Configuration

W '-5_-' Immediate Alert

'-_'é_-' Alert Level

Figure 29 Final GATT database view

GAP settings

There is a series of panels to cover GAP settings. The left-side menu provides access to all the panels.
«  General GAP Settings

Click the GAP Settings tab to display GAP options. The General panel appears by default. Enter Find Me
Target as the device name as shown in Figure 30

All other general settings use default values. This configures the device name that appears when a host
device attempts to discover your device
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002-36697 Rev. *D

2025-09-05



Getting started with PSOC™ MCU and AIROC™ connectivity devices

infineon

3 Bluetooth’ LE Find Me example

General General LE GATT Settings GAP Settings L2CAP Settings

e X 9 Enter filter text = [+
Name Value
~ “Peripheral configuration ~ Device Address
Advertisement settings Device address |004050-000000
Advertisement packet MAC-based ‘Company assigned’ part of address [_J
Scan response packet - [E—
Security configuration [ eI |Find Me Target ]
Appearance Unknown ~
~ Other
TX power level (dBm) o hd
Enable RPA timeout
RPA timeout (s) 900
Filter accept list size 0
Figure 30 General GAP settings

+  GAP advertisement settings

Click Advertisement settings under the Peripheral configuration. Default values work for this application
(see Figure 31). It uses a high-duty advertising interval of 30 ms and a low-duty advertising interval of 1280
ms. High-duty advertising allows quick discovery and connection but consumes more power due to
increased RF advertisement packets

General General LE GATT Settings L2CAP Settings
-i‘= > X 9 Enter filter text... = [+
General Name Value
~ Peripheral configuration ~ General
| Advertisement settings ! Agdvertising channel map All channels v
Advertisement packet v | Advertising Interval
Sc_an resp_onse Fvacket High duty advertising interval minimum (ms) 30
security configuration High duty advertising interval maximum (ms) 30
Enable high duty advertising timeout
High duty advertising timeout (s) 60
Low duty advertising interval minimum {ms) 1280
Low duty advertising interval maximum (ms) 1280
Enable low duty advertising timeout
Low duty advertising timeout (s} 60
High duty directed advertising interval minimum (ms) 250
High duty directed advertising interval maximum (ms) 500
Low duty directed advertising interval minimum (ms) 30
Low duty directed advertising interval maximum (ms) a0
Enable low duty directed advertising timeout
Low duty directed advertising timeout (s) 30
High duty non connectable advertising interval minimum (ms) (100
High duty non connectable advertising interval maximum (ms) [ 100
Enable high duty non connectable advertising timeout
High duty non connectable advertising timeout (s} 30
Low duty non connectable advertising interval minimum {ms) |1280
Low duty non connectable advertising interval maximum (ms) (1280
Enable low duty non connectable advertising timeout
Low duty non connectable advertising timeout (s) |30

Figure 31

+  GAP advertisement packet settings

GAP advertisement settings

In this step, you specify the data for the advertisement packet (see Figure 32)

- Click Advertisement packet under Peripheral configuration

Application note
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- The application uses a General discovery mode

- Select the Enable Local name checkbox to include it in the advertisement packet and the local name
type as Complete

This configures the advertisement packet of the device. As you add items, the structure and content of the
advertisement packet appear on the right-side of the configuration panel

General  General LE  GATT Settings L2CAP Settings
LAVt Ente ext =) [ Name Value  Inc
General Name Ve © AD Data 0: <<Flags>>
~ Peripheral configuration Length 0x02  [0]
Advertisement settings ~ lhgg - v <<Flags>> ox01 [1]
Enable Flags Qtrue BR / EDR not supported | General discoverable mode  0x06  [2]
Can response packet Discovery mode General 2 v AD Data 1: <<Complete local name>>
Security configuration Local name Length O0F 3]
Enable Local name v <<Complete local name>> 0x09 [4]
Local name type Complete ~ P 0x46  [5]
> TTX Bower Level d 069 [6]
Enable TX Powier Level 0 n ox6E 7]
v Service UUID 'd 0x64 [8]
Enable Senvice UUID 0 20 9
~ Senice Solictation ™ 04D [1C
Enable Service Solicitation @] e 0x65 [11
v | Senice Data B 020 (12
Enable Service Data @] T 04 112
 Service Manager TK Value @ Ox61 14
Enable Service Manager TK Value @] v 0x72 [1%
v Peripheral Connection Interval Range v 067 [1€
Enable Peripheral Connection Interval Range (] e 0x65 17
. o T o4 [e
Enable Appearance [m]
~ | Public Target Address
Enable Public Target Address 8]
~ | Random Target Address
Figure 32 GAP advertisement packet settings
«  Scanresponse packet settings
In this step, you specify the data for the scan response packet. Note that as you add values, the structure,
and content of the scan response packet appear on the right-side of the configuration panel
- Click Scan response packet under Peripheral configuration
- Select the Enable Local name checkbox to include that item in the response as shown in Figure 33
General General LE GATT Settings L2CAP Settings
+-xX9 Enter filter text.. —| [+] Name Value Index
General N ~ AD Data 0: <<Complete local name=>>
ame Value
~ Peripheral configuration Length 0x0F  [0]
Advertisement settings v eapans ~v <<Complete local name> > 0x09  [1]
Enable Local name - 046 121
|Scan response packet I Local name type Complete M i 069 [3]
Security configuration T TX Power Leve n' Ox6E  [4]
Enable TX Power Level O g %64 [5]
~  Service UUID %20 [6]
Enable Service UUID ()] 0x4D  [7]
~  Service Solicitation 0xe5 [8]
Enable Service Solicitation O 0x20  [9]
~  Service Data T 0x54 [10]
Enable Service Data O a 0x61  [11]
~  Service Manager TK Value T 0x72 [12]
Enable Service Manager TK Value O g 0xe7 [13]
~ Peripheral Connection Interval Range e Ox65  [14]
Enable Peripheral Connection Interval Range [ T 0x74  [15]
~  Appearance
Enable Appearance O
~  Public Target Address
Enable Public Target Address O
~ Random Target Address
Enable Random Target Address O
Figure 33 GAP scan response packet settings
After the successful configuration, click Save and close the configurator.
You can find this design. cybt file under proj_cm33_ns and code files generated for these configurations under
proj_cm33_ns/GeneratedSource.
The following files will be generated in this GeneratedSource folder:
. cycfg bt _settings.c
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. cycfg_bt_settings.h
. cycfg_gap.c

. cycfg_gap.h

. cycfg gatt.db.c

. cycfg _gatt.db.h

. cycfg bt.timestamp

3.6 Write the application code

At this point in the development process, you have created an application, added required middleware libraries
and generated the configuration code, including the Bluetooth® LE GATT database. This part examines the
application code that implements the Find Me Target functionality.

Table 3 Method to follow

Method Actions

“Using CE directly” (evaluate existing code example Ignore Step 1 and Step 2. The CE already has

(CE) directly) all the necessary source files added. Read through
the Firmware description section to understand the
firmware design

“Working from scratch” (use existing code example Perform Step 1 and Step 2. Also, read through
(CE) as reference only) the Firmware description section to understand the
firmware design

The application code must do the significant tasks as follows:
«  Perform system initialization, including the Bluetooth’ stack

« Implement Bluetooth” stack event handler functions for different events, such as an advertisement,
connection, and attribute read/write requests

+ Implement user interface logic to update the LED state on the kit based on the events triggered

Note: The empty application of the PSOC™ Edge E8 MCU has a three project structure (proj_cm33_ns,
proj_cm33_s, and proj_cm55). The application code of the Bluetooth’ LE Find Me is to be written on
the proj_cm33_ns project that uses the M33 core and subsequently the proj_cmb55 project that uses
the M55 core is put into Deep Sleep mode.

STEP 1: Add files to your project (required only for the “Working from Scratch” flow).

+  Clone or download the Bluetooth’LE Find Me application code from the Infineon GitHub repository to a
local repository

«  Copy and replace the following files/folder under proj_cm33_ns to your proj_cm33_ns folder of the
"Empty_App" inside the ModusToolbox™ workspace folder

- source/main.c

- source/app_bt/app_bt_utils.c

- source/app_bt/app_bt_utils.h

- FreeRTOSConfig.h

- source/app_retarget_io/retarget_io_init.c
- source/app_retarget_io/retarget_io_init.h

«  Copy and replace the main.c file from the proj_cmss folder of the same code example to your proj_cmss
folder of "Empty_App" inside the ModusToolbox™ workspace folder
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STEP 2: Add the values to the variables in the Makefile of proj_cm33_ns of the PSOC_Edge_Empty_app as
follows (required only for the “Working from Scratch” flow).

. COMPONENTS+=FREERTOS RTOS_AWARE WICED_BLE

«  The components FREERTOS, RTOS_AWARE, and WICED_BLE are required to include the files from
FreeRTOS and BTSTACK libraries for compilation

. DEFINES+=CYBSP_BT_PLATFORM_CFG_BAUD_FEATURE=3000000

The above defines is required to set the Bluetooth’ feature baudrate to 3 MHz. This can be varied from
115200 to 3000000 based on the requirement

¢ DEFINES+=CY_RETARGET IO _CONVERT_LF_TO_CRLF CY_RTOS_AWARE

- CY_RETARGET_IO_CONVERT_LF_TO_CRLF is provided by the retarget-io library to enable conversion of the
line feed (LF) into a carriage return followed by the line feed (CR and LF) on the output direction
(STDOUT)

- CY_RTOS_AWARE must be defined to inform the Peripheral Driver Library (PDL) that an RTOS
environment is being used

3.7 Firmware description

This section explains the application firmware of the Find Me application. The important source files relevant to
the user application-level code to this code example are listed in Table 4.

Table 4 User application-related source files
Files Description
GeneratedSource/cycfg gatt_db.c These files are located in the GeneratedSource folder

under the application folder. They contain the GATT
database information generated using the Bluetooth’
Configurator tool

GeneratedSource/cycfg gatt_db.h

source/app_bt/app_bt_utils.c These files consist of the utility functions that will help
to debug and develop the applications easier with
much more meaningful information

source/app_bt/app_bt_utils.h

source/main.c This file contains the int main

() function that is
the entry point for execution of the user application
code after device startup. Additionally, it contains the
code for the Bluetooth’ stack event handler functions
and code for the application user interface (in this
case, the LED) functionality

source/app_retarget_io/retarget_io_init.c These files contain the initialization routine for the
source/app_retarget_io/retarget_io_init.h retarget-io middleware
design.cybt This file is used by the application to specify

Bluetooth” configurations and the GATT database
using the GUI tool bt-configurator

FreeRTOSConfig.h This file is provided by the FreeRTOS library and
copied into the application directory. This file has
settings for the FreeRTOS Kernel. The application can
modify the settings based on the use case

Makefile This file contains settings for application build
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3.7.1 User application code entry

The main.c file contains the int main() function. This function is the entry point for executing the user
application code after device initialization is complete. In this code example, this function does the following:

+ Initializes the BSP that includes the initializing the target hardware. For example, it initializes system
power management and device configuration. It performs other platform-specific initialization. If the BSP
initialization fails, the app enters CY_ASSERT. If you are debugging the application, CY_ASSERT acts as a
breakpoint

+ Initializes retarget-io to use the debug UART port to view the trace messages and print messages on the
debug UART using the printf function

« Initializes the tickless idle timer instance of the CM33 CPU. This |ptimer instance is initialized and setup and
an object is created and passed to the abstraction RTOS that implements the tickless idle mode. This is
done to allow the device to enter into Seep Sleep when an idle task is executed

«  Registers a Bluetooth stack management callback function by calling wiced_bt_stack_init(). The stack
management callback function then typically controls the rest of the application based on Bluetooth”
events. Typically, only a minimal application initialization is done in the int main() function. Most
application initialization is done in the stack callback function once the Bluetooth’ stack is enabled. The
stack callback function app_bt_management_callback() is defined in main.c. A callback function is a function
that is called by another function when a particular event happens. If the stack initialization fails, the
application enters CY_ASSERT

« Enables the CM55 core. The RTOS task in the CM55 core is suspended which puts the CPU to Deep Sleep
because only the CM33 core is used to run the Bluetooth® LE application

«  After successful initialization, the application starts the FreeRTOS scheduler

3.7.2 Bluetooth’ stack events

The main.c file contains the application code logic to handle the different types of events generated by the
stack. At a high level, the following two categories of events need to be handled:

«  Bluetooth® stack management events
« GATT events

Bluetooth’ stack management events

The callback function app_bt_management_callback() handles events such as Stack Enabled, Advertisement
State Change, and Security-related events, such as Pairing and Key Exchange. This callback function is
registered as a part of the int main () function. See the wiced_bt_management_evt_t definition in wiced_bt_dev.h
file for the list of management events. It is not required for the application code to handle all the management
events. The events handled depend on the application requirements.

Figure 34 shows the execution logic for the stack management event handler in this code example. Additionally,
note that Figure 34 shows only the two management events (BTM_ENABLED_EVT and
BTM_BLE_ADVERT_STATE_CHANGED_EVT) that are handled in the BTSTACK management callback function.
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Initialize AIROC™
BTSTACK

Bluetooth®
Controller and
host stack
enabled?

CY_ASSERT()

1. Start FreeRTOS scheduler

2. Event BTM_ENABLED_EVT denotes stack is
initialized successfully, print trace messages
relevant for this event and enable app code by
calling le_app_init()

3.Start advertisement

4. Update app_bt_adv_conn_state application
state variable based on current advertisement
state

5. Update advertisement LED state by calling
adv_led_update

1. Print trace messages relevant for this
event

2. Update app_bt_adv_conn_state
application state variable based on
current advertisement state

3. Update advertisement LED state by
calling adv_led_update

Central
connected?

Continue
Advertisement until
timeout

Figure 34 Bluetooth’ stack management event handler function flow

All the application code initialization is done only after the Bluetooth® stack has been enabled successfully by

calling the 1e_app_init() function.

The le_app_init() function defined in the main. c file performs the following initialization tasks:

« Initializes two PWM blocks used to control IAS LED and Advertisement LED

+ Disables pairing by calling wiced_bt_set_pairable_mode(). For this application, the pairing feature is not
used

«  Configures the advertisement packet data by callingwiced_bt_ble_set_raw_advertisement_data(). Look
at this function definition in the code example to understand how to configure the elements of an
advertisement packet

+  Registers the callback function to handle GATT events (le_app_gatt_event_callback()) by calling
wiced_bt_gatt_register()

« Initializes the GATT database (gatt_database) defined in cycfg_gatt_db.c by calling
wiced_bt_gatt_db_init()

« Asthefinal step of the initialization process, the device starts advertising by calling
wiced_bt_start_advertisements()
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GATT events

The le_app_gatt_event_callback() function handles GATT events, such as connection and attribute request
events. This function is registered with a call to wiced_bt_gatt_register() from the le_app_init() function.
Refer to the wiced_bt_gatt_evt_t definition in the wiced_bt_gatt.h file for the list of GATT events. It is not
required for the application code to handle all the GATT events. The events handled depend on the application
requirements. Figure 35 shows the execution logic for the GATT event handler in this code example. Figure 35
shows only two GATT events (GATT_CONNECTION_STATUS_EVT and GATT_ATTRIBUTE_REQUEST_EVT) that are
handled in the function.

Bluetooth® Stack

User Application Code

Call le_app_connect_handler() function
which does below things

Yes 1. Updates the state variables
bt_connection_id, app_bt_adv_conn_state
2. In case of disconnection, turn off IAS alert
level LED, and restart the advertisements
wiced_bt_start_advertisements()

3. Update the Advertisement LED to reflect
the current connected / advertising states

GATT
connection
status
change?

GATT_CONNECTION_STATUS_EVT

A 4

No

Call le_app_server_handler() function to process
GATT attribute request. This function does
below things

1. Calls le_app_write_handler() to handle
attribute write request. This function in turn
calls le_app_set_value() which does the actual
write to the GATT database

2. Calls le_app_read_handler() to handle
attribute read request. This function in turn calls
le_app_get_value() which does the actual read
from the GATT database.

GATT
Attribute
Request
from client?

GATT_ATTRIBUTE_REQUEST_EVT

A 4

Add other GATT events that
need application level
handling like above

Set status variable as success
for unhandled events

v

Return from GATT event handler

Figure 35 GATT event handler

At this point, it is pertinent to discuss the GATT_ATTRIBUTE_REQUEST_EVT event, which is used to process the
GATT Attribute read/write operations. Figure 35 gives information on the functions called in the case of a read
or write operation. In this code example, when the Find Me Locator updates the IAS Alert Level characteristic on
the PSOC™ Edge Bluetooth’ LE device, GATT_ATTRIBUTE_REQUEST _EVT is triggered, which in turn calls the
series of functions related to the attribute write request. At the end of the write operation, the
app_ias_alert_level () function inthe GATT database in the cycfg_gatt_db.c file gets updated with the alert
level set by the Find Me Locator, and the LED is set appropriately to the alert level.

Summary of Bluetooth’ stack events

Figure 36 shows the function call chart summarizing the sequence of function calls for different stack events
for this application. All these functions (except adv_led_update()) are defined in the app_bt_event_handler.c file.
See the source code to understand the implementation details of these functions.
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Bluetooth® Stack

User Application Code app_bt_management_callback ()

BTM_BLE_ADVERT_STATE BTM_ENABLED_
_CHANGED_EVT EVT

le_app_gatt_event_callback() adv_led_update () le_app_init ()
GATT_CONNECTION_ GATT_ATTRIBUTE_
STATUS_EVT REQUEST_EVT
le_app_connect_handler () le_app_server_handler ()
GATTS_REQ_TYPE_READ GATTS_REQ_TYPE_WRITE
le_app_read_handler () le_app_write_handler ()
- ® o
Figure 36 Bluetooth stack events function call chart
3.7.3 User interface logic

The main.c file contains the application code to handle the user interface logic. The design uses the following
two LEDs for the user interface:

«  USER_LED2 (green LED) on the kit indicates the advertising/connected state of the Bluetooth’ LE peripheral
device. If the device is not advertising, USER_LED2 is in the OFF state. If the device is advertising (until
timeout), the LED is in a blinking state. The LED is always in the ON state when connected to the peer
device. See the adv_led_update () function forimplementation details. The adv_led_update () functionis
called from two places in the application code:

- The app_bt_management_callback() function updates USER_LED2 when the advertisement state
changes (stack management event BTM_BLE_ADVERT_STATE_CHANGED_EVT)

- Thele_app_connect_handler() function updates USER_LED2 when the connection state changes

« USER_LEDL1 (red LED) on the kit indicates the IAS alert level characteristic when the device is connected to
a peer device. When connected to a peer device, USER_LEDL1 is in the OFF state for low alert, blinking state
for mid-alert, and ON state for high alert. See the ias_led_update() function for implementation details.
The ias_led_update() function is called from two places in the application code:

- Thele_app_set_value() function updates USER_LED1 when an attribute write request to the IAS Alert
Level characteristic is done from the client side

- Thele_app_connect_handler() function drives USER_LED1 to the OFF state when a disconnection
occurs
Note that both the user LEDs are controlled by using Pulse Width Modulation (PWM) technique by setting the
compare0 value, which in turn varies the duty cycle. The Cy_TcPwM_PwM_SetComparea() function is used to set the
compare value to change the duty cycle to 0 (off state), 50 (blinking state), and 100 (on state) to control the
LEDs. The PWM configuration for the USER LEDs are done using the Device Configurator. See the Device
Configurator section for details on PWM configurations.
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3.8 Build, program, and test your design

This section shows how to build and program the Bluetooth’ LE Find Me application on the PSOC™ Edge E84
Evaluation Kit. It also explains how to test the Find Me Profile Bluetooth” Low Energy design using the AIROC™
Bluetooth” Connect mobile app, and the USB - UART serial interface to view the Bluetooth® stack and
application trace messages.

At this point, it is assumed that you have followed the previous steps in this application note to develop the
Find Me Profile application.

Table 5 Method to follow

Method Actions

“Using CE directly” (evaluate existing Code Example Perform all the steps in this section
(CE) directly)

“Working from Scratch” (use existing Code Example Perform all the steps in this section
(CE) as reference only)

Note: To understand the build and program process of a simpler application, see the Getting started with
PSOC™ Edge E8 MCU application note that explains how to run a simple hello world application on the
KIT_PSE84_EVAL_EPC2/KIT_PSE84_EVAL_EPCA4.

To build, program and test the application, do the following:
1. Connect the kit to your PC using the provided USB cable

2, The USB - UART serial interface on the kit provides access to the UART interface of the PSOC™ Edge E84
device. Use your favorite serial terminal application (Tera Term is used in this design) and connect to the
USB - UART serial port. Configure the terminal application to access the serial port using the following
settings:
Baud rate: 115200 bps; Data: 8 bits; Parity: None; Stop: 1 bit; Flow control - None; New line for receiving
data: Line Feed (LF) or auto setting

3. Build and Program the Application: In the Project Explorer, select the <App Name> project. In the

Quick Panel, under the Launches dropdown list, click the <App Name> Program (KitProg3_MiniProg4)
configuration, as shown in Figure 37
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5 Project Explorer » %5 Debug % Registers = Peripherals = &% 8§ =0
y mtb_shared
=5 PSOC_Edge_empty_Application

s Quick Panel -=Variables & Expressions ® Breakpoints - B
Eclipse IDE for
ModusToolbox™
~ Start
i New Application
= Import Existing Application In-Place
& Search Online for Code Examples
& Search Online for Libraries and BSPs
& Training Material
@ Refresh Quick Panel

~ PSOC_Edge_empty_Application (APP_KIT_PSE84_EVAL)
@ Build Application
# Clean Application

= Launches

8 PSOC_Edge_empty_Application Debug MultiCore (KitProg3_MiniProg4)

QG PSOC_Edge_empty_Application Program Application (KitProg3_MiniProg4)

% Generate Launches for PSOC_Edge_empty_Application

+ Tools

Figure 37 Build and program the application

Note: You can also use the command-line interface (CLI) to build and program the application. See
the Build system section in the ModusToolbox™ tools package user guide. This document is
located in the /docs_<version>/folder in the ModusToolbox™ installation directory

4, After programming, the application starts automatically. Wait for the device to make all the required
connections and observe the messages on the UART terminal as shown in Figure 38
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VT

koo pSOC Edge MCU @ Bluetooth LE Find Me Profile koo

Bluetooth Stack Initialization Successful

Wait few seconds... Patch is getting downloaded.

Unhandled Bluetooth Management Event: ©x16 BTM_LOCAL_IDENTITY_ KEYS REQUEST_EVT
Local Bluetooth Address: 43:01:2C:00:1F:AC

2k i 2k 2k 2k i 2k 2k 3k 2k 3k 2k ik 2k i 2k i Sk 3 2k i ok i 2k i 2k ok 2k ik ok i 25k 3k ke ok i ok ok ok ok ok ko

**Discover device with "Find Me Target" name*
i 2k 2 ke 2 2k 2k 2k 23 25 3k ke 2k 2k 2k ke 2 2k 2k 2k 2 2k 25 2k 2 2k 2k 2k 3k e ke S 2k 2k 23 2k 2k 3k 2k 2k 2k 2k ok ok ek

GATT event Handler registration status: WICED_BT_GATT_SUCCESS

GATT database initialization status: WICED_BT_GATT_SUCCESS

Advertisement State Change: BTM_BLE_ADVERT_UNDIRECTED_HIGH

Advertisement started

Unhandled Bluetooth Management Event: ©x15 BTM LOCAL_IDENTITY_KEYS_ UPDATE_EVT
Unhandled Bluetooth Management Event: ©x15 BTM_LOCAL_IDENTITY_KEYS UPDATE_EVT
Advertisement State Change: BTM BLE ADVERT UNDIRECTED LOW

Advertisement started

Figure 38 Log messages on UART terminal after programming
5. To test using the AIROC™ Bluetooth” Connect mobile app, do the following (see equivalent AIROC™
Bluetooth’ Connect app screenshots in Figure 39(i0S) and Figure 40)(Android):
«  Turn ON Bluetooth” on your Android or iOS device
«  Launch the AIROC™ Bluetooth’ Connect app
+ USER_LED2 (green LED) starts blinking if the advertising is started. Advertising will stop after 120
seconds if a connection is not established and USER_LED2 (green LED) will turn off

«  Swipe down on the AIROC™ Bluetooth® Connect app home screen to start scanning for Bluetooth”
LE peripherals; your device (“Find Me Target”) appears in the AIROC™ Bluetooth’ Connect app
home screen. Select your device to establish a Bluetooth’ LE connection. Once the connection is
established, USER_LED?2 (green LED) changes from the blinking state to the always ON state

e Select the 'Find Me Profile' from the carousel view

o Selectan Alert Level value on the Find Me Profile screen. Observe the state of USER_LED1 (red LED)
on the device; it changes based on the alert level
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Pull down to refresh...
Immediate Alert [ selet |
Find Me Target
No Services RSSI =71 dBm
Find Me
Find Me
Select O
your « Select Alert
device Level
Select Find bt
Me profile Mild Alert
High Alert
Cancel
Figure 39 AIROC™ Bluetooth’ Connect app on iOS device
SCANNER PAIRED
Immediate Alert No Alert v
Find Me Target Mild Alert
61:8F.74:51:F8:FC RSSI: -70 dBm High Alert
Find Me Select Alert
Level
Select
your
device
Select Find
Me profile
Figure 40 AIROC™ Bluetooth’ Connect app on Android device

6. Observe the messages on the UART terminal based on the Alert Level selected as shown in Figure 41
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Unhandled Bluetooth Management Event: ©x15 BTM_LOCAL_IDENTITY_KEYS_UPDATE_EVT
Unhandled Bluetooth Management Event: Ox15 BTM LOCAL IDENTITY KEYS UPDATE EVT
Unhandled Bluetooth Management Event: ©x14 BTM PAIRED DEVICE LINK KEYS REQUEST EVT
@onnected : BDA 42:D2:72:A2:E0:21

Connection ID '32768"

Advertisement State Change: BTM BLE ADVERT OFF

Advertisement stopped

Unhandled Bluetooth Management Event: ©0x21 BTM_BLE_PHY_UPDATE_EVT

Unhandled Bluetooth Management Event: ©x24 BTM BLE DATA LENGTH UPDATE EVENT
Alert Level =

Alert Level

Alert Level

Figure 41 Log messages on UART terminal based on the alert level selected

You have successfully developed and tested a simple Bluetooth’ LE application for the PSOC™ Edge E84 device
using Eclipse IDE for ModusToolbox™.
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4 Wi-Fi Secure TCP client example

Note: The MCU Wi-Fi connectivity design using Eclipse IDE for the ModusToolbox™ software is developed for
the PSOC™ Edge E84 Evaluation Kit (KIT_PSE84_EVAL_EPC2/KIT_PSE84 _EVAL_EPC4) that has PSOC™
Edge E84 MCU interfaced with AIROC™ CYW55513 Wi-Fi & Bluetooth® combo chip. You can use other
PSOC™6 kits to develop this example by selecting the appropriate kit while creating the application.
Also, adapt the prerequisites and other sections, which are specific to the PSOC™ Edge E84 device
according to the PSOC™ 6 kit that you are using. See the References section for documents related to
the kit.

This section provides step-by-step instructions to build a simple Wi-Fi-based application for the PSOC™ Edge
E84 device using the Eclipse IDE for ModusToolbox™. In this design, the TCP client establishes a secure
connection with a TCP server through an SSL handshake.

The steps covered in this section are:

«  Create a new application

+  Configure design resources

«  Write the application code

+  Build, program, and test your design

These instructions require that you use a particular code example (Wi-Fi Secure TCP client in this case).
However, the extent to which you use the code example (CE) depends on the method you follow through these
instructions.

Table 6 lists two defined methods to follow through these instructions depending on what you want to learn.

Table 6 Method to follow

Method Best for

“Using CE directly” (evaluate existing code example If you are new to the tool or device, and want to see

(CE) directly) how it all works quickly

“Working from Scratch” (use existing code example If you want the hands-on experience to learn to

(CE) as a reference only) develop PSOC™ Edge E84-based Wi-Fi applications in
ModusToolbox™

What you need to do for each option is clearly defined at the start of each part of the instructions.

If you start from scratch and follow all instructions in this application note, you must use the code example as a
reference while following the instructions. Working from scratch helps you learn the design process and takes
more time. Alternatively, you can evaluate the existing code example directly to get acquainted with the PSOC™
Edge E84 development flow in a short time.

It would help if you started reading from Prerequisites and also go through the Firmware description section in
both the cases.

4.1 Prerequisites

1. Ensure that you have the appropriate development kit for the PSOC™ Edge E84 MCU product line, which
is PSOC™ Edge E84 Evaluation Kit (KIT_PSE84_EVAL_EPC2). Note that KIT_PSE84_EVAL_EPC2 is the
default BSP, which supports EPC2 based MCU and you can optionally use KIT_PSE84_EVAL_EPCA4 if you
have an EPC4 based MCU

2, See the AN235935 - Getting started with PSOC™ Edge E8 MCU on ModusToolbox™ software application
note for hardware and software prerequisites
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Additionally,
a. Ensure that the Python interpreter is installed on the PC. Python v3.12.1 is used in this design
b. Install any terminal emulator. Tera Term is used/shown in this design

4.2 About the design

This design demonstrates the implementation of a secure TCP client using the Infineon PSOC™ Edge E8 MCU
with AIROC™ CYW55513 and ModusToolbox™ software environment.

In this design, the TCP client establishes a secure connection with a TCP server through an SSL handshake.
After the successful completion of the SSL handshake, the TCP client turns the user LED ON or OFF based on the
command received from the TCP server. The Wi-Fi device can be brought up in either STA interface or Soft AP
interface mode. Additionally, this code example can be configured to work with IPv4 or link-local IPv6
addressing mode.

During the SSL handshake, the client presents its SSL certificate (self-signed) for verification and also verifies
the server's identity to which it is connecting. Once the SSL handshake completes successfully, the TCP client
controls the user LED to turn ON or OFF based on the command received from the TCP server.

This design uses the Wi-Fi Core FreeRTOS lwIP mbedstls library of the SDK. This library enables application
development based on Wi-Fi, by pulling Wi-Fi Connection Manager (WCM), FreeRTOS, lwIP, mbed TLS, secure
sockets, and other dependent modules. The secure sockets library provides an easy-to-use API by abstracting
the network stack (lwIP) and the security stack (mbed TLS).

4.3 Host Controller Interface - SDIO

In this solution where there is a separate radio controller and host MCU, the interface between the host (for
example, PSOC™ Edge MCU) and the radio device (for example, CYW55513) uses the Secure Digital Input Output
(SDIO) interface. The lower level of the Wi-Fi stack (the Controller Stack) will run on the CYW55513 while the
higher level of the Wi-Fi stack (the Host Stack) will run on the PSOC™ Edge along with the user application.
Wireless coexistence between Wi-Fi and Bluetooth’ is supported so both functions can operate simultaneously.
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PSOC™ Edge MCU (Host)

Application

Host Stack

Controller Stack

CYW55513 (Controller)

Figure 42 SDIO interface

4.4 Station (STA) and access point (AP)

In the development of a Wi-Fi-based application that involves configuring the PSOC™ Edge E8 MCU in both STA
and AP modes, it is essential to know the concepts of Station (STA) and an access point (AP).

Station (STA):

A station is a device that connects to a wireless network and communicates with the access point. Stations are
also referred to as "wireless clients."

When the device is configured in station mode, connect the device to a Wi-Fi network.
Access point (AP):

An access point is a device that connects to a wired network and broadcasts a wireless signal, allowing other
devices to connect to the network wirelessly. Access points often have a range of a few hundred feet and they
can support multiple devices at once.

When the device is configured in AP mode, the device will broadcast a Wi-Fi signal and the other device (server
in this case) will connect to this AP.

To know more about various Wi-Fi modes and other networking basics, you can see the training material
provided by Infineon on Wi-Fi or you can refer to any open-source resources available.

4.5 Create a new application

This section provides you with step-by-step instructions to create a new ModusToolbox™ application. Before
performing the steps in this section, decide whether you want to create and run the code example as-is or you
would instead learn how to create an application from scratch. Depending on your choice, do the following:

«  “Using CE directly” (evaluate existing code example (CE) directly)
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Follow these sections:

- Select a new workspace
- Create a new ModusToolbox™ application
- Select PSOC™ Edge E84 MCU-based target hardware
- Create the Wi-Fi TCP Secure client code example (applicable only for the "Using CE directly" flow)
Ignore the following section:
- Select a starter application and create the application (applicable only for "Working from scratch"
flow)
«  “Working from Scratch” path (use existing code example (CE) as reference only)
Follow these sections:

- Select a new workspace
- Create a new ModusToolbox™ application
- Select PSOC™ Edge E84 MCU-based target hardware

- Select a starter application and create the application (applicable only for "Working from scratch"
flow)

Ignore the following section:

- Create the Wi-Fi TCP Secure client code example (applicable only for the "Using CE directly" flow)

Launch a ModusToolbox™ application with the name "Eclipse IDE for ModusToolbox™ <version>" and get
started.

4,5.1 Select a new workspace

At launch, ModusToolbox™ displays a dialog box to choose a directory as the workspace directory. The
workspace directory is used to store workspace preferences and development artifacts, such as device
configuration and application source code.

You can choose an existing empty directory by clicking the Browse button. Alternatively, you can type in a
directory name to be used as the workspace directory along with the complete path, and ModusToolbox™ will
create the directory for you.

E Eclipse IDE for ModusToolbox™  Launcher O X

| Select a directory as workspace

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

‘ CA\mtb_projects| ~ | Browse..

I ("] Use this as the default and do not ask again

| » Recent Workspaces

Figure 43 Select a directory as a workspace
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4.,5.2 Create a new ModusToolbox™ application

Click New Application (see Figure 44) in the Quick Panel. Alternatively, go to File > New and click
ModusToolbox™ Application.

[ Quick Panel ®)=Variables 7 Expressions ®e Breakpoints = O

Eclipse IDE for
ModusToolbox™

v Start

A >

& New Application

= Import Existing Application In-Place
& Search Online for Code Examples
& Search Online for Libraries and BSPs
& Training Materia

@ Refresh Quick Pane
~ fm (APP_KIT_PSE84_EVAL)

% Build Application

% Clean Application

Figure 44 Create a new ModusToolbox™ application

4,5.3 Select PSOC™ Edge E84 MCU-based target hardware

ModusToolbox™ displays the list of Infineon kits to start your application development. In this case, develop an
application on the PSOC™ Edge E84 Evaluation Board that uses the PSOC™ Edge device. Select

KIT_PSE84 EVAL_EPC2 and click Next, as shown in Figure 45. Select KIT_PSE84_EVAL_EPC4 if you have an
EPC4 based target hardware.
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C Project Creato - -l
Source Template
Enter filter text.. Create from MPN... Browse for BSP... [—| [|+| KIT PSE84 EVAL EPC2
~
Kit Name MCU/SOC/SIP Connectivity The PSOC™ Edge E84 Evaluation Kit (KIT_PSE84_EVAL) is based on the PSOC™ Edge
> AIROC™ Bluetooth® BSPs family of devices. It enables the evaluation and development of applications for the
> AIROC™ Connectivity BSPs PSOC™ Edge E84 EPCZ MCU.
> PMG BSPs . . -
5 PSOC™ 4 BSPs This evaluation kit carries a PSOC™ E84 EPC2 MCU (PSEB46GPS2DBZC4A) on a
. SODIMM based detachable SOM board connected to the base-board. The MCU SOM
7 PSOC™ 6 BSPs also has 128 Mb QSPI flash, 1 Gb Octal flash, 128 Mb Octal RAM, PSOC™ 4000T as
> PSOC™ Control BSPs CAPSENSE™ co-processor and on-board AIROC™ Wi-Fi & Bluetooth® combo
~ PSOC™ Edge BSPs (CYW55513IUBG). |
[ KIT_PSE84 EVAL EPC2 PSE846GPS2DBZC4A CYW55513IUBGJ |
KIT_PSE84_EVAL_EPC4 PSE846GPS4DBZC4A CYWS5513IUBG The base-board has M.2 interface connectors for interfacing external radio modules
> Reference Design BSPs based on AIROC&#8482 Wi-Fi & Bluetooth® combos and external memary interfaces.
5 TRAVEO™ BSPs The base-hoard features an on-board programmer/debugger(KitProg3), ETM/ITAG/
+ USB BSP SWD debug headers, custom display capacitive touch panel connector, R-Pi
i s . compatible MIPI-DSI and MIPI-DSI custom display, Analog and PDM microphones,
> Wireless Charging BSPs Headphene connector, Speaker, USB Host Type-A and USB device Type-C connectors,
» XMC™ BSPs RJ45 Ethernet connector, M.2 (B-key) memory interface and M.2 (E-key) radio
interface, Infineon's Shield2Go interface, Mikroelektronika's mikroBUS compatible
headers, 6-Axis IMU sensar, 3-axis Magnetometer, microSD cardholder, CAPSENSE™
buttons and slider, user LEDs and user buttons. The MCU power domain supports
following operating voltages - 2.7 V, 3.3 V, 4.2 V and the peripheral power domain
supports operating voltages - 1.8 V and 3.3 V.
Summary:
BSP: KIT_PSEB4_EVAL_EPC2
Press "Next" to select application.
Next > Close

Figure 45 Choose target hardware

4.5.4 Create the Wi-Fi TCP Secure client code example (applicable only for
the "Using CE directly" flow)

Here, you create an existing code example (Wi-Fi Secure TCP client) into the Eclipse IDE for ModusToolbox™. Do
this for the “Using CE directly” flow. Figure 46 shows the Select Application window of the Project Creator tool.
Select the Wi-Fi Secure TCP Client application under Wi-Fi, and optionally, in the New Application Name field,
change the name of the application. Click Create and wait for the application to get downloaded and created in
the workspace. Click Close to complete the application creation process.
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)

Application(s) Root Path: C:/mtb_projects Browse...

Target IDE: Eclipse IDE for ModusToolbox™

Enter filter text.. Browse for Application.. " = =] U+ This code example demonstrates the implementation of a secure
= TCP client with PSOC™ Edge E84 MCU and AIROC™ CYW55513
Template Application New Application Name  New BSP Name Wi-Fi & Bluetooth® combo chip.

> Security
> Sensing
> Voice
~ Wi-Fi
) PSOC Edge Azure IOT
([ PSQOC Edge OTA Wi-Fi HTTPS
) psoc Edge OTA Wi-Fi MQTT
(] PSOC Edge Tester - Wi-Fi Bluetooth Console
[ PSOC Edge Wi-Fi MQTT Client
(C) PSOC Edge Wi-Fi Scan
PSOC Edge Wi-Fi Secure TCP Client PSOC_Edge Wi-Fi_Secu... APP_KIT_PSE84 EVAL EPC2 ]I
[1'PS0C Edge Wi-Fi Secure TCP Server
[ psoc Edge Wi-Fi TCP Client
[C) PSOC Edge Wi-Fi TCP Server
[J PSOC Edge Wi-Fi UDP Client
("] PSQC Edge Wi-Fi UDP Server

BSP: KIT_PSE84_EVAL_EPC2
Template Application(s): PSOC Edge Wi-Fi Secure TCP Client
Application(s) Root Path: C:/mtb_projects |

Press "Create" to create the selected application(s).

< Back | Create I Close

Figure 46 Create Wi-Fi Secure TCP Client code example

4.5.5 Select a starter application and create the application (applicable
only for "Working from scratch" flow)

You can use an existing empty application as the starting point for the “Working from Scratch” development
flow. This is a minimal starter application template for PSOC™ Edge MCU devices. This example uses FreeRTOS
to blink two LEDs with different frequencies respectively from the Arm” Cortex’-M33 CPU and the Arm’

Cortex M55 CPU.

This code example has a three project structure (that is, CM33 secure, CM33 non-secure, and CM55 projects). All
three projects are programmed to an external QSPI flash and executed in the XIP mode. Extended Boot
launches the CM33 Secure project from a fixed location in an external flash, which then configures the
protection settings and launches the CM33 non-secure application. Additionally, CM33 non-secure application
enables the CM55 CPU and launches the CM55 application.

The application code of the Wi-Fi Secure TCP client uses only the CM33 CPU of the PSOC™ Edge E84 MCU. Thus,
the application is written in the CM33 non-secure project (proj_cm33_ns) and the CM55 CPU (in proj_cm55) is
subsequently putinto Deep Sleep mode.

To create an Empty_app, in the Select Application window (see Figure 47), select PSOC Edge Empty
Application. In the Name field, type in a name for the application if required and click Next; the application
summary dialog appears. Click Create and wait for the application to get downloaded and created in the
workspace. Click Close to complete the application creation process.
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=

Application(s) Root Path: C:/mtb_projects Browse...

Target IDE: Eclipse IDE for ModusToolbox™

Enter filter text.. Brawse for Application... J 3 Z =] [+] Thisis a minimal starter application template for PSOC™ Edge
—~ MCU devices.

Template Application New Application Name  New BSP Name

> Bluetooth®
v Getting Started
[ PSOC Edge Empty Application  PSOC_Edge_Empty_Ap... APP_KIT_PSE84_EVAL_EPC2 ]
T PSOCEdge Hele Word
Graphics

Machine Learning
Peripherals
Security

Sensing

Voice

Wi-Fi

B A Y

BSP: KIT_PSE84_EVAL_EPC2
Template Application(s): PSOC Edge Empty Application
Application(s) Root Path: C:/mtb_projects

Press "Create” to create the selected application(s). |

< Back | Create I Close

Figure 47 Starter application window

4.6 Configure design resources
In this step, you will configure the design resources for your application. That is, you will be adding required

middleware libraries and generating SSL certificate and private keys (not mandatory) required for the
application.

Table 7 Method to follow

Method Actions

“Using CE directly” (evaluate existing Code Example Read and understand all steps. The CE has the
(CE) directly) resource configurations done; therefore, you need not
perform any of the steps in this section

“Working from Scratch” (use existing Code Example Perform all steps
(CE) as reference only)

4.6.1 Add libraries and middleware

ModusToolbox™ provides a Library Manager tool to select various middleware components for developing Wi-Fi
and other applications. To launch the Library Manager, select the empty application (the application name will
vary based on the name you provided while creating the empty_app) and in the Quick Panel, click the Library

Manager, as shown in Figure 48. Click on Add Library to add the required libraries and middleware for your
application.
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- |®'%',ﬁqa W o 2 | T | &
5 Project Explorer X 15 Debug ¥ Registers &= Peripherals = O
SV &

3 =5 mtb shared
> =5 PSOC_Edge_empty_Application

lsd Quick Panel =Variables & Expressions % Breakpoints - 0

Eclipse IDE for

ModusToolbox™

» Start

» PSOC_Edge_empty_Application (APP_KIT_PSE84_EVAL)
» Launches

~ Tools

BSP Assistant
& Device Firmware Update Host Tool

- Library Manager
& ModusToolbox Setup

mtb-programmer

Figure 48 Open Library Manager

For Wi-Fi Secure TCP client design, follow these steps to add the required libraries:

1. Remove FreeRTOS from the CM33_NS project as shown in Figure 49 as it will be added as part of
wifi-core-freertos-lwip-mbedtls library, which will be added in the following steps
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v BS5Ps

~ proj_cm33_ns Libraries
abstraction-rtos
async-transfer
bt-fw-if-cyw55500a1
clib-support
cmsis
core-lib
core-make
device-db

5
Name

© APP_KIT_PSE84_EVAL_EPC2 (ACTIVE)

Update Available Remove

| freertos

> proj_cm33_s Libraries
> proj_cmb55 Libraries

mib-device-support-pse8xxgp

Figure 49

Remove FreeRTOS

2. Add the retarget-io middleware to redirect standard input and output streams to the UART configured
by the BSP. The initialization of the middleware will be done in the main. c file. After clicking on Add
Library, select proj_cm33_ns the target project and retarget-io as the Peripheral (see Figure 50). You can

also search the library name in the Enter filter text box provided

[Enter fiter text

il BB

v BSPs
© APP_KIT_PSES4_EVAL_EPC2 (ACTIVE)
> proj_cm33_ns Libraries
> proj_em33_s Libraries
> proj_cms5 Libraries

Name Update Available Remove

Target Project:  proj_cm33_ns ~

[

ST O ® e

Name Version

" Peripheral
8 retarget-io

Add BSP | Add Library I

Refreshed all dependencies for project ‘proj_cm33_s".
Starting to refresh dependencies for project ‘proj_cm55'.
Refreshed all dependencies for project 'proj_cm33".

Click "Update” to commit the changes

The Retarget IO library provides APIs for transmitting messages tc
o from the board via standard printf/scanf functions using & UAR'
connection which is generally connected to a host machine.

Figure 50

Add retarget-io library

3. Add the wifi-core-freertos-lwip-mbedtls library. This bundle library comprises core components needed
for Wi-Fi connectivity support. It bundles FreeRTOS, lwIP TCP/IP stack, and mbed TLS for security, Wi-Fi
Host Driver (WHD), Wi-Fi Connection Manager (WCM), Secure Sockets interface, and configuration files.

Click on Add Library, select proj_cm33_ns as the Target Project and select Wi-Fi > wifi-core-freertos-
lwip-mbedtls (see Figure 51)
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Add Library - Library Manager
Target Project] proj_cm33_ns ~
Enter filter text... v = F wifi-core-freertos-lwip-mbedtls
Name Version Wi-Fi core freertos lwip mbedtls bundle library comprises core components needed
> Bluetooth® for Wi-Fi connectivity support. The library bundles FreeRTOS, lwiP TCP/IP stack, and
5 Core mbed TLS for security, Wi-Fi Host Driver (WHD), Wi-Fi connection manager, Secure
Sockets interface, and configuration files.
> Ethernet
> Graphics Additional Information:
> Middleware
> Peripheral * Wi-Fi core freertos Iwip mbedtls bundle library README.md
> Utilities * Wi-Fi core freertos Iwip mbedtls bundle library RELEASE.md
v WiFi
() whd-bsp-integration
wifi-core-freertos-lwip-mbedtls )
[_] wifi-host-driver
[ wifi-mw-core
() wifi-resources
Figure 51 Add wifi-core-freertos-lwip-mbedtls library

4, All the required libraries are selected. To add them to the project, click OK and then Update

Figure 52 shows the libraries selected and their dependency libraries. The files necessary to use the
retarget-io and wifi-core-freertos-lwip-medtls are added in the mtb_shared > retarget_io and
mtb_shared > wifi-core-freertos-lwip-mbedtls folders, and the .mtb files are added to the deps folder.
Similarly, you can find other libraries under the respective folder in the mtb_shared folder
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infineon

BSPs

~ proj_cm33_ns Libraries

abstraction-rtos
async-transfer
bt-fw-ifi-cyw55500a1
clib-support

cmsis
connectivity-utilities
core-lib

core-make

device-db

freertos

ifx-mbedtls

Iwip
Iwip-freertos-integration
lwip-network-interface-integration
mbedTLS Acceleration
mtb-dsl-psed:xgp
mitb-srf

retarget-io
secure-sockets
whd-bsp-integration
wifi-connection-manager
wifi-core-freertos-lwip-mbedtls
wifi-host-driver
wifi-resources
wpa3-external-supplicant

proj_cm33_s Libraries

proj_cmb55 Libraries

Figure 52

Libraries for Wi-Fi Secure TCP client example

5. Change the library version by selecting the library and clicking on the library version, as shown in Figure

53
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Name ¥ Update Available Remove

Property Value
ke Name wifi-core-freertos-lwip-mbedtls
v proj_cm33_ns Libraries
abstraction-rtos Version [ 3.0.0 release ~ ]
async-transfer -
bt-fuv-ifx-cyw55500a1 A Type Shared Git Repo v
clib-suppart Location C:/Arvind/BO-ES100/CE/CE_WD_RSG/BLE/FM1_BK/mtb_shared,wifi-core-freertos-...
cmsis
connectivity-utilities Source https://gitlab.intra.infineon.com/repo-staging/wifi-core-freertos-lwip-mbedtls
core-lib
ooretmake *mtb file location C:/Arvind/B0-ES100/CE/CE_WD_RSG/BLE/FM1_BK/FM1_BK/proj_cm33_ns/deps/wi...
device-db
freertos
ifx-mbedtls
Iwip

Iwip-freertos-integration
Iwip-network-interface-integration
mbedTLS Acceleration

wifi-core-freertos-lwip-mbedtls
mtb-dsl-pse8xxgp

mtb-srf Wi-Fi core freertos Iwip mbedtls bundle library comprises core components needed for Wi-Fi
retarget-io K connectivity support. The library bundles FreeRTOS, IwlP TCP/IP stack, and mbed TLS for security, Wi-Fi
secure-sockets Host Driver (WHD), Wi-Fi connection manager, Secure Sockets interface, and configuration files.

whd-bsp-integration
Additional Information:

wifi-connection-manager
| | wifi-core-frertos-wip-mbecitls [ = * Wi-Fi core freertos Iwip mbedtls bundle library README.md

wifi-host-driver * Wi-Fi core freertos wip mbedtls bundle library RELEASE.md

wifi-resources

wpa3-external-supplicant
proj_cm33_s Libraries
proj_cmb55 Libraries

Version details: 3.0.0 release

Figure 53 Change library version

4.6.2 Generate SSL certificate and private key (optional)

This section explains how to generate the self-signed SSL certificate and private key required for the
implementation. It is not mandatory to generate an SSL certificate and private key as it is already present in the
code example. You will be reusing the same while developing this design. However, you can still generate the
certificate if you want to or if the certificate that is already present has expired.

The TCP client demonstrated in this design uses a self-signed SSL certificate. This requires OpenSSL that is
already preloaded in the ModusToolbox™ software installation. Self-signed SSL certificate means that there is
no third-party certificate issuing authority, commonly referred to as "CA" involved in the authentication of the
client. Servers connecting to this client must have an exact copy of the SSL certificate to verify the client's
identity.

Note: An SSL certificate is a digital certificate that authenticates a website's identity and enables an
encrypted connection. Secure Sockets Layer (SSL), a security protocol that creates an encrypted link
between a web server and a web browser.

Follow these steps to generate a self-signed SSL certificate and private key:

1. Run the following command with a CLI (on Windows, use the command line "modus-shell" program
provided in the ModusToolbox™ installation instead of a standard Windows command-line application)
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to generate the CA certificate using the following commands. Follow the instructions in the command
window to provide the details required

openssl ecparam -name prime256v1 -genkey -noout -out root_ca.key
openssl req -new -x509 -sha256 -key root_ca.key -out root_ca.crt days -1000

2, Generate the client key pair and client certificate (signed using the CA certificate from Step 1). Follow the
instructions in the command window to provide the details required

openssl ecparam -name prime256v1 -genkey -noout -out client.key

openssl req -new -sha256 -key client.key -out client.csr

openssl x509 -req -in client.csr -CA root_ca.crt -CAkey root_ca.key -CAcreateserial -out
client.crt -days 1000 -sha256

Note: You can also find these steps to generate a self-signed SSL certificate and private key in the README
file under proj_cm33_ns folder of the wifi-secure-tcp-client code example.

Note: The certificates will expire once the validity period ends. The validity of these certificates is based on
the number of days provided in the command. You can change this by providing a different value in
the days -<number of days> field in the command.

After running the above commands, you will have a few generated files (that is, keys and certificates). Out of the
generated files, you only require the following files:

« client.crt (client's SSL certificate)
« client.key(client's private key)
« root_ca.crt (client's root SSL certificate)

The values in these certificate and keys should be provided into the network_credentials.h file of TCP client.
Ensure you follow the same format (see the existing application file) while providing the certificate and key
values into the network_credentials.h file. All these client’s (generated above) certificates and keys should
match with the server’s certificate and key. Therefore, the client.crt and client.key should be renamed to
server.crt and server.key and placed along with root_ca.crt inside the python-secure-tcp-server folder under
proj_cm33_ns that contains the TCP server implementation.

The python scripts located inside the python-secure-tcp-server that contains a simple TCP server
implementation will make use of these SSL certificates and a private key to make a handshake with the TCP
client.

4.7 Write the application code

At this point in the development process, you have created an application and added the required libraries.
This part examines the application code that implements the Secure TCP client functionality.

Table 8 Method to follow

Method Actions

“Using CE directly” (evaluate existing code example Ignore Step 1 and Step 2. The CE already has

(CE) directly) all the necessary source files added. Read through
the Firmware description section to understand the
firmware design

(table continues...)
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Table 8 (continued) Method to follow

Method Actions

“Working from scratch” (use existing code example Perform Step 1 and Step 2. Also, read through

(CE) as reference only) the Firmware description section to understand the
firmware design

The application code must do the following significant tasks:

+  Perform system initialization followed by the initialization of UART (retarget_io), real-time clock (RTC), CLIB
support library, and setup the LPTimer instance for CM33 CPU

« Implement a task called tcp_secure_client_task, which does all the required functions such as initialization
of SDIO instance and WCM, connection to Wi-Fi in either STA or AP addressing mode, initializing secure
socket, initializing rootCA certificate, and creating TCP client identity for security and establishing a
connection with the TCP server

+ Implement the callback functions to handle incoming messages from the server and to handle
disconnection

Note: The empty application of the PSOC™ Edge E8 MCU has a three project structure (proj_cm33_ns,
proj_cm33_s, and proj_cm55). The application code of the Wi-Fi Secure TCP client example is to be
written on the proj_cm33_ns project that uses the M33 core and subsequently the proj_cm55 project
that uses the M55 core is put into Deep Sleep mode.

Step 1: Add files to your project (required only for the “Working from Scratch” flow).

+  Clone or download the Wi-Fi Secure TCP Client application code from the Infineon GitHub repository to a
local repository

+  Copy and replace the following files/folders under proj_cm33_ns to your proj_cm33_ns folder of the
"Empty_App" inside the ModusToolbox™ workspace folder

- Source, which contains:
- main.c
- network_credentials.h
- secure_tcp_client.c
- secure_tcp_client.h
- retarget_io_init.c
- retarget_io_init.h

- python-secure-tcp-server, wWhich contains:
- tcp_secure_server.py
- root_ca.crt
- server.crt

- server.key

Note: The root_ca.crt, server.crt, and server. key files contain the SSL certificate and private key.
You can use the same key that is provided in the application or you can generate your own key
and SSL certificate by following the Generate SSL certificate and private key (optional) section.
If you are generating your own key and certificate make sure that you provide the same in the
network_credentials.h file of the TCP client application

« Copy and replace the main.c file from the proj_cmss folder of the same code example to your proj_cmss
folder of Empty_App inside the ModusToolbox™ workspace folder
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Step 2: Add values to the variables in the Makefile of proj_cm33_ns of the Empty_app as shown below (required
only for the "working from Scratch" flow).

. COMPONENTS=FREERTOS LWIP MBEDTLS RTOS_AWARE

+  These components are required to include the files from FreeRTOS and to include lwIP and Mbed TLS
libraries of the Wi-Fi stack

. DEFINES+=MBEDTLS_USER_CONFIG_FILE="'"mbedtls_user_config.h"'

¢ DEFINES+=MBEDTLS_CONFIG_FILE='"mbedtls/mbedtls_config.h""

. DEFINES+=MBEDTLS_PSA_CRYPTO_CONFIG_FILE='"configs/ifx_psa_crypto_config.h"'

. DEFINES+=CYBSP_WIFI_CAPABLE

o DEFINES+=CY_RETARGET IO CONVERT_LF_TO CRLF

. DEFINES+=CY_RTOS_AWARE

* - MBEDTLS_USER_CONFIG_FILE=""mbedtls_user_config.h"" is defined to provide the user configuration
to the Mbed TLS library

- MBEDTLS_CONFIG_FILE=""mbedtls/mbedtls_config.h"' is defined to provide the default configuration
of the Mbed TLS library

- MBEDTLS_PSA_CRYPTO_CONFIG_FILE=""configs/ifx_psa_crypto_config.h"" is defined to provide the
PSA configuration of Mbed TLS library

- CYBSP_WIFI_CAPABLE is provided to enable the Wi-Fi functionality

- CY_RTOS_AWARE is provided to inform the Peripheral Driver Library (PDL) that an RTOS environment is
being used

- CY_RETARGET_IO_CONVERT_LF_TO_CRLF is provided by the retarget-io library to enable conversion of
the line feed (LF) into a carriage return followed by the line feed (CR and LF) on the output direction
(STDOUT)

4.8 Firmware description

This section explains the application firmware of the Secure TCP client application. The important source files
relevant to the user application-level code to this design are listed in Table 9.

Table 9 User application-related source files
Files Description
source/main.c This file contains the int main

() function
that is the entry point for execution of the user
application code after device startup

source/secure_tcp_client.c This file contains tasks and functions related to secure
TCP client operation

source/secure_tcp_client.h This file contains a declaration of tasks related to
secure TCP client operation.

source/retarget_io_init.c These files contain the initialization routine for the

source/retarget_io_init.h retarget-io middleware

source/network_credentials.h This file is the public interface for Wi-Fi/Soft-AP

credentials and TLS credentials

(table continues...)
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Table 9 (continued) User application-related source files

Files Description

python-secure-tcp-server/root_ca.crt, These files are the root CA (self-signed) certificates for
python-secure-tcp-server/server.crt the server side. Doing execution, these files are

compared with the certificates on the TCP client

python-secure-tcp-server/server.key This file contains the server’s private key. This key
should match with the client’s private key to establish
a TCP connection

python-secure-tcp-server/tcp_secure_server.py This file is the Python script that has to be run on the
server side. This script contains a simple TCP server
implementation

FreeRTOSConfig.h This file is provided by the FreeRTOS library and
copied into the application directory. This file has
settings for the FreeRTOS Kernel. The application can
modify the settings based on the use case

Makefile This file contains settings for application build

Note: The python-secure-tcp-server folder contains files that are required for the secure TCP server. See the
Build, program, and test your design section for details on how to run the Python script on the server.

4.8.1 User application code entry

The main.c file contains the int main () function. This function is the entry point for executing the user
application code after device initialization is complete. In this code example, this function does the following:

+ Initializes the BSP that includes initializing the target hardware. For example, it initializes system power
management and device configuration. It performs other platform-specific initialization. If the BSP
initialization fails, the app enters CY_ASSERT. If you are debugging your application, CY_ASSERT acts as a
breakpoint

« Initializes retarget-io to use the debug UART port to view the trace messages and prints a startup message
on the debug UART using the printf function

« Initializes real-time clock (RTC) and CLIB support library

+  Registers the SDHC System Power Management (SysPm) Callback

« Initializes the tickless idle timer instance of the CM33 CPU. This Iptimer instance is initialized and setup and
an object is created and passed to the abstraction RTOS that implements the tickless idle mode. This is
done to allow the device to enter into Deep Sleep when an idle task is executed

+  Enables the CM55 core. The RTOS task in the CM55 core is suspended which puts the CPU to Deep Sleep as
only the CM33 core is used to run this application

o Atask named tcp_secure_client_task is created and the RTOS scheduler is started

The secure_tcp_client.c file contains the tcp_secure_client_task() function, callback events, and user

interface logic. The tcp_secure_client_task() function does the following:

«  Configures and initializes the SDIO instance used in communication between the host MCU and the
wireless device

+ Initializes the Wi-Fi Connection Manager (WCM) using the cy_wem_init() function. This function initializes
the WCM resources, WHD, Wi-Fi transport, turns Wi-Fi on; and starts up the network stack

«  Connects to Wi-Fi AP using the user-configured credentials WIFI_SSID and WIFI_PASSWORD in case of STA
interface mode and configures the device in AP mode and initializes a SoftAP with the given credentials
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SOFTAP_SSID, SOFTAP_PASSWORD, and SOFTAP_SECURITY_TYPE in case of Soft AP interface mode. This
Wi-Fi connection is made using either the IPv4 address or the IPv6 address

Note: Wi-Fi credentials for STA and SoftAP modes are provided in the network_credentials. h file.
Additionally, the Wi-Fi Connection mode (STA or SoftAP) and IP address (v4 or v6) are selected
through the USE_AP_INTERFACE and USE_IPV6_ADDRESS macros in the network_credentials.h
file

+ Abinary semaphore is created to keep track of the TCP server connection
« Initializes secure socket library using cy_socket_init() function

« Initializes the global trusted RootCA certificates used for verifying certificates received during TLS
handshake by calling the cy_t1s_load_global_root_ca_certificates() function. This function parses the
RootCA certificate chain and converts it to the underlying TLS stack format. It also stores the converted
RootCA in its internal memory. This function overrides previously loaded RootCA certificates

+  Creates TCP client identity using the SSL certificate and private key
« Infor() loop,
- Reads IPV4/IPV6 address of the TCP server from UART terminal

- Establishes connection to the secure TCP server by creating a secure TCP client socket and connecting
a TCP/TLS socket to the specified server IP address and port

- Asecure TCP client socket is created using the connect_to_secure_tcp_server() function and it does
the following:

- Creates a new secure TCP socket
- sets the socket options to use TLS identity

- Sets a callback function to handle incoming messages from the server and to handle
disconnection

4.8.1.1 Callback events

Two callback functions tcp_client_recv_handler() and tcp_disconnection_handler() are implemented to
handle the callback events such as command from the server and disconnection of TCP.

+ Thetcp_client_recv_handler() callback function is implemented to handle incoming TCP server messages.
In this function, the command (‘0’ or ‘1’) is received from the TCP server using the cy_socket_recv() APl and
the LED is turned ON or OFF based on the received command

+ Thetcp_disconnection_handler() callback function handles the TCP client disconnection event

4.9 Build, program, and test your design

This section shows how to build, program, and test the Wi-Fi Secure TCP client application on the PSOC™ Edge
E84 Evaluation Kit. It also explains how to run the Python script on the server side (your PC in this case).

At this point, it is assumed that you have followed the previous steps in this application note to develop the Wi-
Fi Secure TCP client application.

Table 10 Methods to follow

Method Actions

“Using CE directly” (evaluate existing Code Example Perform all the steps in this section
(CE) directly)

“Working from Scratch” (use existing Code Example Perform all the steps in this section
(CE) as reference only)
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Note: To understand the build and program process of a simpler application, see the Getting started with
PSOC™ Edge E8 MCU application note that explains how to run a simple hello world application on the
KIT_PSE84 EVAL_EPC2/KIT_PSE84 EVAL_EPCA4.

To build, program, and test the application, do the following:

1. Connect the kit to your PC using the provided USB cable

2. The USB - UART serial interface on the kit provides access to the UART interface of the PSOC™ Edge E84
device. Use your favorite serial terminal application (Tera Term is used in this design) and connect to the
USB - UART serial port. Configure the terminal application to access the serial port using the following
settings:
Baud rate: 115200 bps; Data: 8 bits; Parity: None; Stop: 1 bit; Flow control - None; New line for receiving
data: Line Feed (LF) or auto setting

3. The kit can be configured to run either in the Wi-Fi STA interface mode or in the AP interface mode. The
interface mode is configured using the USE_AP_INTERFACE macro defined in the network_credentials.h file.
Based on the desired interface mode, do the following:

Kit in STA mode (default interface):

a. Set the USE_AP_INTERFACE macro to '0', which is the default mode

b. Modify the WIFI_SSID, WIFI_PASSWORD, and WIFI_SECURITY_TYPE macros to match with the Wi-
Fi network credentials that you want to connect to. These macros are defined in the
network_credentials.h file. Ensure that the Wi-Fi network that you are connecting to is configured
as a private network for the proper functioning of this example

Kitin AP mode:

a. Set the USE_AP_INTERFACE macroto 'l’
b. Update SOFTAP_SSID, SOFTAP_PASSWORD, and SOFTAP_SECURITY_TYPE macros as desired, which is an
optional step
4, Configure the IP addressing mode. By default, IPv4-based addressing is used. To use IPv6 addressing
mode, set the USE_IPve_ADDRESS macro defined in the secure_tcp_server.h file as follows:

#define USE_IPV6_ADDRESS (1)

5. Build and Program the Application: In the Project Explorer, select the <App name> project. In the
Quick Panel, scroll to the Launches section, and click the <App name> Program (KitProg3_MiniProg4)
configuration as shown in Figure 54
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5 Project Explorer » %5 Debug % Registers = Peripherals = &% 8§ =0
y mtb_shared
=5 PSOC_Edge_empty_Application

s Quick Panel -=Variables & Expressions ® Breakpoints - B
Eclipse IDE for
ModusToolbox™
~ Start
MNew Application
Import Existing Application In-Place
& Search Online for Code Examples
& Search Online for Libraries and BSPs
& Training Material
@ Refresh Quick Panel

~ PSOC_Edge_empty_Application (APP_KIT_PSE84_EVAL)
@ Build Application
# Clean Application

= Launches

8 PSOC_Edge_empty_Application Debug MultiCore (KitProg3_MiniProg4)

QG PSOC_Edge_empty_Application Program Application (KitProg3_MiniProg4)

% Generate Launches for PSOC_Edge_empty_Application

+ Tools

Figure 54 Build and program application

Note: You can also use the command-line interface (CLI) to build and program the application. See
the Build system chapter in the ModusToolbox™ tools package user guide. This document is
located in the /docs_<version>/ folder in the ModusToolbox™ installation directory

6. After programming, the application starts automatically. Confirm that the text as shown in either one
of the following figures is displayed on the UART terminal. Note that the Wi-Fi SSID and the IP address
assigned will be different based on the network that you have connected to. In AP mode, the AP
credentials will be different based on your configuration in Step 3
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infineon

[4351 chip ID: 555808, chip rev: 1. Support Chipld Read from SDIO Core

[1448]1 WLAN MAC Address : BA:AB:50:82:12:5C

WID #1-6376a68h

(14371 WHD UVERSION : 4.9.8.23771
(14371 : EAP v4.0.8
: GCC 11.3
: 2024-985-89 12:23:49 5]
#i—-Fi Connection Manager initialized.
Buccessfully connected to Wi—-Fi network 'MY_MWIFI_SSID’.
[Pvd4 address a551gned. 172.20.18.3
Becure Socket initialized
lobal trusted RootCA certificate loaded
onnect to TCP server
Enter the IPuv4 address of the TCP Server:

[1443]1 WLAN Firmuare : wlB: Mar 29 2024 01:03:03 version 28.18.198 <(aSf78d3>

[1447]1 WLAN CLM : API: 20.0 Data: IFX.BRANCH_18_53 Compiler: 1.49.5 Clml
port: 1.48.0 Customization: vl 23,09/11 Creation: 2024-03-28 23:29:23

Figure 55 Wi-Fi connection status (IPv4 address and STA mode)

[435]1 chip ID: 55588, chip rev: 1, Support Chipld Read from SDIO Core
[1455]1 VLAN MAC Address :92:12:5C

wstomization: vl 23/39/11 Creation: 2024-83-28 23:29:23

[14371 WHD UERSION : 4.8.8.23791
: EAP v4_8.8
GCC 11
: 2024-85-09 12:23:49 +0000
Ji—-Fi Connection Manager initialized.
Successfully connected to Wi—-Fi network MY _WIFI_SSID’.
I1Pv6 address (link-local) assigned: FE8@::2AB8:5@FF:FEB2:125C
Secure Socket initialized
lobal trusted RootCA certificate loaded
onnect to TCP server
Enter the IPv6 address of the ICP Server:

[1458]1 VLAN Firmware wlB: Mar 29 2024 91:03:03 version 28.10.198 <(a5f78d3> FWID B1-6376a68

[1462]1 WLAN CLM API: 28.8 Data: IFA.BRANCH_18_53 Compiler: 1.49.5 Clmlmport: 1.48.8 C

Figure 56 Wi-Fi connection status (IPv6 address and STA mode)
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T COMS - Tera Term VT - [m] x

File Edit Setup Control Window Help

[435]1 chip ID: 55508, chip rev: 1, Support Chipld Read from SDIO Core
[1438]1 WLAN MAC Address : BB:AB:50:82:12:5C
[1434]1 WLAN Firmuare : wlB: Mar 29 2024 81:83:83 version 28.160.198 (a5f78d3> FWID B1-6376a60

[1438]1 WLAN CLM : API: 20.08 Data: [FR.BRANCH_18_53 Compiler: 1.49.5 ClmImport: 1.48.8 C
istomization: vl 23/89/11 Creation: 2024-83-28 23:29:23

14371 WHD UERSION = 4.0.8.23791
: EAP v4.0.8
: GCC 11.3
: 2024-85-09 12:23:49 +0000

Wi—Fi Connection Manager initialized.

Mi-Fi Device configured as Soft AP

onnect TCP client device to the network: SSID: MY_SOFT_AP Password:psocl234

Sof AP [Pv4 Address = 192.168.16.1

Secure Socket initialized

lobal trusted RootCA certificate loaded
onnect to TCP server
[Enter the IPv4 address of the TCP Server:

Figure 57 Wi-Fi connection status (IPv4 address and AP mode)

Similarly, when the application is configured for IPv6 and AP mode, the IPv4 address displayed in Figure
57 will be replaced by the IPv6 address

7. Connect your PC to the Wi-Fi AP that you have configured in Step 3
a. In STA mode: Connect the PC to the same AP to which the kit is connected
b. In AP mode: Connect the PC to the kit's AP
8. Determine the PC's IP address
To determine the IP address, type the following command in the command shell based on your
operating system
Windows: ipconfig
Linux: curl ifconfig.me
macOS: ifconfig | grep inet

9. Open a command shell from the project directory and run the Python TCP secure server ({project
directory}\python-secure-tcp-server). In the command shell opened in the project directory, type the
following command based on the IP address mode configuration:

For IPv4-based addressing:

python tcp_secure_server.py

For link-local IPv6 based addressing:

python tcp_secure_server.py ipv6

Note: Ensure that the firewall settings of your PC allow access to the Python software so as to allow
communication with the TCP client. See this community thread
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10. Intheterminal program, enter the IP address determined in Step 8

11. From the Python secure TCP server, send the command to turn the LED ON or OFF to the TCP client
("0"to turn the LED OFF and '1' to turn the LED ON). Observe the user LED (CYBSP_USER_LED1) turning
ON/OFF on the board

Listening on port: 50007

Incoming connection accepted: ('172.20.10.12', 52432)

Enter your option: 'l' to turn ON LED, @ to turn OFF LED and Press the 'Enter' key: 0
Acknowledgement from TCP Client: LED OFF ACK

Enter your option: 'l' to turn ON LED, @ to turn OFF LED and Press the 'Enter' key: 1
Acknowledgement from TCP Client: LED ON ACK

Enter your option: 'l' to turn ON LED, © to turn OFF LED and Press the 'Enter' key: 0
Acknowledgement from TCP Client: LED OFF ACK

Figure 58 LED status on TCP server (IPv4 addressing mode) - using python script

#i—Fi Connection Manager initialized.

Buccessfully connected to Wi-Fi network *MY_WIFI_SSID’.

[ Pv4 address assigned: 172.20.168.12

Becure Socket initialized

lobal trusted RootCA certificate loaded

onnect to TCP servepr

nter the IPv4 address of the TCP Server:

172.20.18.7

onnecting to TCP Server (IPuv4 Address: 172.20.18.7. Port: 58887)

Connecting to TCP server...

[LS Handshake succe ul and connected to TCP sewrver

icknowledgement sent to TCP server

LED turned OM

lcknowledgement sent to TCP server

icknuwledgement sent to TCP server

Figure 59 LED status on TCP client (IPV4 addressing and STA mode)
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li-Fi Connection Manager initialized.

WWi-Fi Device configured as Soft AP

Connect TCP client device to the network: S$SID: MY_SOFT_AP Password:psocl234
Sof AP IPv4 Address = 192.168.18.1

Secure Socket initialized

Global trusted RootCA certificate loaded

Connect to TCP server

Enter the [IPv4 address of the TCP Server:

192.168.10.2

Connecting to TCP Server (IPv4 Address: 192.168.10.2, Port: 58887>

Connecting to TCP server...

server

Acknowledgement sent to TCP server

Figure 60 LED status on TCP client (IPV4 addressing and AP mode)

Listening on port: 50007

Incoming connection accepted: ('fe80::2a0:50ff:fefl:7b26', 52u32, 0, 13)

Enter your option: 'l' to turn ON LED, © to turn OFF LED and Press the 'Enter' key:
Acknowledgement from TCP Client: LED ON ACK

Enter your option: 'l' to turn ON LED, © to turn OFF LED and Press the 'Enter' key:
Acknowledgement from TCP Client: LED OFF ACK

Figure 61 LED status on TCP server (IPV6 addressing mode) - using python script

/i-Fi Connection Manager initialized.

uccessfully connected to Wi-Fi network *“MY_WIFI_SSID’.

IPv6 address <link—-local) assigned: FE88::2A8:58FF:FEF1:7B26
Secure Socket initialized

lobhal trusted RootCA certificate loaded

onnect to TCP server
Enter the IPub address of the TCP Server:
fe8@::1264:e418:3849:8831

onnecting to TCP Server <(IPvét Address: FE8PA::1264:E418:3849:8831, Port: 58887)>

Connecting to TCP server...

ILS Handshake succe ul and connected to TCP server

LED turned ON
Acknowledgement sent to TCP server

LED turned OFF

Acknowledgement sent to TCP server

Figure 62 LED status on TCP client (IPV6 addressing and STA mode)

When the CE is configured in AP and IPv6 mode, the only change from Figure 60 is the IPv6 address that
is being displayed instead of IPv4
You have successfully developed and tested a simple Wi-Fi application for the PSOC™ Edge E84 device using
Eclipse IDE for ModusToolbox™.
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5 Summary

The application note introduced the connectivity portfolio offered by Infineon Technologies. It also explained
the module partners and connectivity solution provided by ModusToolbox™. It provided the step-by-step
demonstration on how to build a simple Bluetooth® LE and Wi-Fi application and to test it on the PSOC™ Edge
E8 MCU.

A wealth of code examples, application notes, and other technical documents are available to help you quickly
develop PSOC™ 6 or Edge E8 based Bluetooth” and Wi-Fi applications that meet your end application
requirements. See the References section to continue learning more about the PSOC™ device and to develop
Bluetooth® and Wi-Fi applications.
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The Bluetooth” word mark and logos are registered trademarks owned by Bluetooth SIG, Inc., and any use of
such marks by Infineon is under license.

PSOC™, formerly known as PSoC™, is a trademark of Infineon Technologies. Any references to PSoC™ in this
document or others shall be deemed to refer to PSOC™.
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evaluate the suitability of the product for the intended
application and the completeness of the product
information given in this document with respect to such
application.
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