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About this document

Version

1.0.0

Scope and purpose

The AIROC™ Wi-Fi/Bluetooth® STM32 integration uses SEGGER emusb-host middleware as the USB host. The
stm32_segger_usb.zip archive includes SEGGER emusb-host middleware and three projects, which show how
USB host middleware is integrated.

Intended audience

This document helps application developers understand how to enable the Wi-Fi/BT USB Adapter (e.g. Sterling-
LWB5+ USB) with the AIROC™ Wi-Fi/Bluetooth® STM32 Expansion pack.

Document conventions

Convention Explanation
Bold Emphasizes heading levels, column headings, menus and sub-menus
Italics Denotes file names and paths.

Denotes APIs, functions, interrupt handlers, events, data types, error handlers, file/folder names,

Courier New . . o .
directories, command line inputs, code snippets

File > New Indicates that a cascading sub-menu opens when you select a menu item
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1 Segger-STM32-License

SEGGER emusb-host middleware has a license for non-commercial use or for evaluation purposes. Any other
use of the software is considered commercial use, for which a commercial-use license must be obtained from
SEGGER. Before using SEGGER emusb-host middleware, please read the SEGGER license.

SEGGER's Friendly License (SFL), January 16th 2020

For non-commercial use or for evaluation purposes, you - regardless whether you
are an individual person or a legal entity - are welcome to use the software

free of charge under this license.

Any other use of the software is considered commercial use, for which a

commercial-use license must be obtained from SEGGER.

DEFINITIONS

"Non-commercial use" means using the software for teaching, learning, studying,
or projects that do not have a commercial background. If the software is used
for products or services intended to be sold, the use is considered to be
commercial.

"Evaluation" means you are trying out the software for possible future use.

While the length of this time period is up to you, once it becomes a standard

part of your workflow we no longer consider it evaluation.

DISCLAIMER OF WARRANTY
When using the software under this license, you accept that it is provided on

an "“as is" basis, without warranty of any kind.

LIMITATION OF LIABILITY

When using the software under this license, you accept that SEGGER is not liable

for any damages arising out of the use of or inability to use the software.

3RD-PARTY SOFTWARE AND LICENSES

More information about 3rd-party components, if any, included in the software
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and the licenses that these components are under can be found in the file

doc/license/3rd-party.txt after installation of the software.

RESTRICTIONS

You may not:

(a) decompile, disassemble, reverse engineer, or otherwise attempt to derive the
source code of the software,

(b) redistribute, encumber, sell, rent, lease, sublicense, or otherwise transfer
rights in the software,

(c) remove or alter any trademark, logo, copyright or other proprietary notices,

legends, symbols or labels of the software.

REVOCATION
SEGGER reserves the right to revoke the right to use the software granted by
this license on a case-by-case basis. In this unlikely event, SEGGER will

provide the revocation notice in writing, allowing an adequate notice period.

APPLICABLE LAW, VENUE
German Law (with the exception of its rules for Conflicts of Law) applies.

Sole venue is Monheim/Rhein.

(c) 2020 - 2021 SEGGER Microcontroller GmbH www.segger.com info@segger.com
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2 Configure system to use Wi-Fi/Bluetooth® USB Adapter

2.1 Add SEGGER emusb-host Middleware to STM32CubeMx workspace

1. Addthe SEGGER emusb-host middleware (USB-H) sources to the Project workspace as Link:

[[ usb - STM32CubelDE — (] X
File Edit Source Refactor Navigate Search Project Run Window Help & myST
" W& v < @vadvdv@vy HvQOvrQv e &4 v
- vt - | e Q |
¢ Project Explorer X = o =al=x0. xXi@g =0
v [ wifi_mfg_tester A There is no active editor
@ Drivers that provides an outline.
B3 wifi_mfg_tester CM4
v [ wifi_mfg_tester_CM7
¥ Binaries
' Includes
v (& Application
v 2 U
G 1 New > ]’ Project...
& Go Into & C/C++ Project
& Debu . [ STM32 Project
Open in New Window o )
@& Drive [l STM32 Project from an Existing STM32CubeMX Configuration File (.ioc)
Show In Alt+Shift+«W >
& Midd
g File
w STM: Copy Ctri+C -
u STM: Eile from Templat
wifi_mfc [ Folder ]
R wifi_mfc R Delete Delete
Source > @ Cass e
Move... n  Header File
Rename... F2 ¢ Source File
8% Source Folder
Import..
[E Thread-Safe Solution
Export...
I Other.. Ctri+N
Build Project s 8 =
——— Memarv Reninng Memary Detailc Click to review ar|
Refresh FS
= /wifi_mfg_test 10k
[T New Folder ] X
Folder 1
Create a new folder resource. —
Enter or select the parent folder.
wifi_mfg_tester_CM7/Application
il wifi_mfg_tester
[ wifi_mfg_tester_ChM4
w [ wifi_mfg_tester_CM7
(= settings
v (= Application
& User
= Debua
older name: USB-H
<< Advanced
> Use default location
Folder i I in the fil m (Virtual Folder)
g Link to alternate location (Linked Folder)
C:‘\_stm32,segger,ush\uSB—H Browse.. Variables.
Choose file system: default
Resource Filters...
@ ‘ Finish | Cancel

2. Addtheinclude paths (-1) to the../USB-H/Inc and ..USB-H/Config folders of SEGGER emusb-host
middleware:
"S{workspace_loc:/S{ProjName}/Application/User/USB-H/Inc}"

"S{workspace_loc:/S{ProjName}/Application/User/USB-H/Config}"
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[ usb - STM32CubelDE

File Edit

™

M

[BvR v
Ity Project Explorer X
v [ wifi_mfg_tester (in STM3
& Drivers
[ wifi_mfg_tester_CM4
« B wifi_mfg_tester_C|
@ Includes
v @ Application
v > User
&= Core
& Startup
v @ik USB-H
& Config
» & Doc
& Inc
& Lib
@ 0s
& Setup
£ Segger-§
& Debug
» & Drivers
» @ Middlewares
u STM32H747XIHX]
u STM32H747XIHX]
R wifi_mfg_tester.ioc

Source Refactor

Navigate Search

it=n

type filter text
> Resource
Builders
v C/C++ Build
Build Variables

Project Run Window Help

M"‘ m Properties for wifi_mfg_tester CM7

Settings

Configuration: Debug [ Active ]

e
Envi

> C/C++ General

CMSIS-SVD Settings
Project References
Run/Debug Settings

¥ Tool Settings| # Build Steps

X myST
v @Sy dv@vyHvOrQUr O

¥ Manage Configurations...

Build Artifact [a) Binary Parsers| @ Error Parsers

@ MCU Toolchain
@ MCU Settings
2 MCU Post build outputs

Include paths (-1)

H/Inc}

nej/F
“${workspace_loc;/${ProjName)}/Application/User/USB-H/Config}”

v ® MCU GCC A
2 General
&% Debugging
& Preprocessor
(2 Include paths
&3 Miscellaneous
v ® MCU GCC Compiler
(& General
& Debugging

(% Preprocessor
l * Include paths I

7CMT7COTETIT
./Middlewares/Third_Party/Infineon_Wireless_Connectivity/lwip-network-interface-integration/include/
./.././Middlewares/Third_Party/Infineon_Wireless_Connectivity/lwip iork-interfac /source/
/Middlewares/Third_Party/Infineon_Wireless_Connectivity/lwip-freertos-integration/
/.J./Middlewares/Third_Party/Infineon_Wireless_Connectivity/wifi-host-driver/inc/
.././Middlewares/Third_Party/Infineon_Wireless_Connectivity/wifi-host-driver/src/
./Middlewares/Third_Party/Infineon_Wireless_Connectivity/wifi-host-driver/src/include/
/Middlewares/Third_Party/Infineon_Wireless_Connectivity/wifi-host-driver/resources/resource_imp/
./Middlewares/Third_Party/Infineon_Wireless_Connectivity/wifi-host-driver/
./Middlewares/Third_Party/Infineon_Wireless_Connectivity/wifi-connection-manager/include/
/.././Middiewares/Third_Party/Infineon_Wireless_Connectivity/connectivity-utilities/
./Middlewares/Third_Party/Infineon_Wireless_Connectivity/connectivity-utilities/cy_log/

& Optimization

&2 Warnings

& Miscellaneous
~ ® MCU GCC Linker

(2 General

@ Libraries

3 Miscellaneous

Include files (-include)

®
%

Apply and Close

Cancel

1. Problems ) Tasks @ Console x [ Properties
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3. Add the path to SEGGER emusb-host prebuild library to the Project workspace:
"S{workspace_loc:/S{ProjName}/Application/User/USB-H/Lib/libUSBH_v7m_t_vfpv4_le_r.a}"

m Properties for wifi_mfg_tester_CM7T

O X
type filter text Settings *+ o« §
» Resource

Julders Configuration: Debug [ Active ] M Confiourat
. u I " .
w C/C++ Build onfiguration: g anage Configurations.

Build Variables

Envirenment ® Tool Settings | # Build Steps| " Build Artifact |l Binary Parsers @ Error Parsers

Lq..
x

CMSIS-SVD Settings
Project References
Run/Debug Settings

~ @ MCU GCC Assembler
(= General

(& MCU Post build outputs

Logging
® WCU Toolchain Othe fags
> ¥+ General (# MCU Settings

2 Debugging
(2 Preprocessor
& Include paths
2 Miscellaneous
v & MCU GCC Compiler
& General
% Debugging
& Preprocessor
% Include paths
& Optimization

# Warnings

@ Miscellaneous
« @ MCU GCC Linker

2 General

# |ibrarie

(= Miscellaneous

@ Apply and Close Cancel
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2.2 STM32CubeMx configuration
To configure the USB part in the STM32CubeMx environment:

1. Inthe Software Pack Component Selector, select the proper device or module with USB support (e.g.
Sterling-LWB5+ USB).

[0 Software Packs Component Selector X
! Filters Packs ‘
* B @B = vl = % 0 % Show components for context:
Semrer - Pack | Bunde Componer [ Siatus | version | Soecion | &
~ Infineon. AIROC-Wi-Fi-Bluetooth-STM32 (&) 16.0
Q| ~ Wireless Connectivity @ 16.0
> Bluetooth
Pack Vendor hd ) -
> Wifi @
O mmA_DB ~ Platform @
Infineon pal @ 16.0 ™
[] SEGGER abstraction-rtos (&) 16.0 FreeRTOS ~
devi @ 160 CYWA4373 -
[ STMicroelectronics evice N ]
module ) 16.0 STERLING-LWB5plus-USB ]
O wes _
+ MigToals L]
[ emotas > RTOS Middleware 10.3.1
[ portGmbH
[ wolfSSL
Software Component Class o~
[[] Application

[ Avrtificial Intelligence
[ BLE_Features

[] BLE_Manager

[ Bluetooth

[] Board Extension

2. Insection Connectivity, enable and configure the USB_OTG_HS hardware block:

e External Phy: Host_Only
e InParameter Settings:
= Speed: High Speed 480Mbit/s
» Enableinternal IP DMA: Enable
= Physical Interface: External Phy
e In NVIC Settings:

= Disable all interrupts.
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| m STM32CubeMX wifi_scan.ioc STM32HTATXIHx STM32HT47I-DISCO ] X

STM32 ﬁ File Window Hel @ n - O k ‘
| Cubel P , YsS

Clock Configuration Project Manager
v Software Packs ~ Pinout

{"—‘} USB_OTG_HS Mode and Configuration
Mode

System view

4 Pinout view

A

Buating

PowerDomain
O

R
External Phy |HUSI_On\y ~ |

Cortex-M7 Intemal FS .f--:_.-|Disa:Ia |

[J Activate_SOF

USART1

Activate VBUS |Disacle |

gooosooon

ljJooo\sooon

Configuration

Multimedia >
Reset Configuration © NVIC Settings
Security > o N S F
. @ Parameter Setti NWIC1 Interrupt Table
Computing >

SB On The Go HS End Paint 1 Out glo. .
SB On The Go HS End Paint 1 In globa. .
5B On The Go HS global interrupt

onfigure the below parameters :

Middleware and Software Packs > Ql:l © @ F

v
Trace and Debug ’ Speed High Speed 480MBit/s
Enable internal IP DMA Enabled
Power and Thermal ’ Physical interface External Phy
Use external vbus Enabled
Utilities * Signal start of frame Disabled Q [ ] '9\ u
. . . .
2.3 Application configuration

1. Addthe Preprocessor macro name to the project:
- CYBSP WIFI INTERFACE TYPE=CYBSP USB INTERFACE

- NO_NVRAM FILE

2. The pre-built library of SEGGER emusb-host middleware requires to set Floating-point ABI as Mix HW/SW
implementation (-mfloat-abi=softfp) in the Project environment.

user guide 9 XXX-XXXXX Rev. **
2024-03-06



o~ _.
AIROC™ Wi-Fi/Bluetooth® STM32 Expansion pack user guide | n f| neon
Enabling Wi-Fi/Bluetooth® USB Adapter with SEGGER emusb-host middleware

Properties for wifi_mfg_tester CM7

[m] X
; type filter text Settings Cror
| > Resource
Builders Confi ion: Deb Acti M Confi i
< C/C++ Build onfiguration: Debug [ Active ] anage Configurations...
Build Variables
Environment .
Logain ® Tool Settings & Build Steps Build Artifact Binary Parsers @ Error Parsers
gaing
# MCU Toolchain STM32H747XIHx Select..
> C/C++ General £ MCU Settings
M32H7471-
CMSIS-SVD Settings (% MCU Post build outputs TVEARTE THDECY
Project References v i MCU GCC Assembler Floating-point unit FPv5-D16 ~
Run/Debug Settings & General

Floating-point ABl  Mix HW/SW implementation (-mfloat-abi=softfp) V]
2 Debugging

(& Preprocessor Instruction set Thumb2 7
2 Include paths

Runtime library Reduced C (--specs=nano.specs) ~
& Miscellaneous @ Use float with printf f lib-nano (-u_printf_float)
v % MCU GCC Compiler - se floa Wf printf from newrl nano (-u _printf_floa
& General & Use float with scanf from newlib-nano (-u _scanf_float)

2 Debugging

(?) Apply and Close Cancel

3. Before enabling Wi-Fi, initialize and enable SEGGER emusb-host middleware by calling the
USBH_start () function.

The stm32_segger_usb.zip archive the applications, which you can use as a reference for enabling the USB
connectivity:

- {Path to stm32 segger usb content}\Projects\STM32H747I-
DISCO\Applications\4373 USB\wifi scan

- { Path to stm32 segger usb content }\Projects\STM32H747I-
DISCO\Applications\4373 USB\wifi mfg tester

- { Path to stm32 segger usb content }\Projects\STM32H747I-
DISCO\Applications\4373 USB\wifi bt tester
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3 Hardware setup

3.1 Using STM32H747 DISCO kit with Wi-Fi/ Bluetooth® USB Dongle

The STM32HT747 DISCO board setup requires two discrete boards to enable the STM32H7xx board to host
Infineon's CYW4373/USB connectivity device. The two boards and links are:

e STM32HT747 Discovery (DISCO) Kit: The STM32H7471-DISCO Discovery kit is a complete demonstration and
development platform for the STMicroelectronics STM32H747XIH6 microcontroller, designed to simplify
user application development.

o Sterling™-LWB5+ USB Adapter: Wi-Fi 5 + Bluetooth 5.2 USB Adapter for embedded devices.

Sterling™-LWB5+ WiFi 5 +

Bluetooth 5.2 USB Adapter
_ i
CN2 " CN1 \ uUsB OTG cable
ST-LINK USB USB OTG HS (USB micro to USB A female)

(bottom side) (bottom side)

e® O

= =TT
S [ " -4

o
- Yo e

¢ [ [STM32H7471-DISCI)
D, = “312480 B0

This setup does not require any connecting wires.
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Important notice

The information given in this document shall in no
event be regarded as a guarantee of conditions or
characteristics (“Beschaffenheitsgarantie”)

With respect to any examples, hints or any typical
values stated herein and/or any information
regarding the application of the product, Infineon
Technologies hereby disclaims any and all
warranties and liabilities of any kind, including
without limitation warranties of non-infringement
of intellectual property rights of any third party.

In addition, any information given in this document
is subject to customer’s compliance with its
obligations stated in this document and any
applicable legal requirements, norms and
standards concerning customer’s products and any
use of the product of Infineon Technologies in
customer’s applications.

The data contained in this document is exclusively
intended for technically trained staff. It is the
responsibility of customer’s technical departments
to 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.

Warnings

Due to technical requirements products may contain
dangerous substances. For information on the types
in question please contact your nearest Infineon
Technologies office.

Except as otherwise explicitly approved by Infineon
Technologies in a written document signed by
authorized representatives of Infineon Technologies,
Infineon Technologies’ products may not be used in
any applications where a failure of the product or any
consequences of the use thereof can reasonably be
expected to result in personal injury.
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