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STM32 Quest : 2024 University
Developer Contest (GFX & Wireless)

Mission 2 : Wireless basics with
simple P2P BLE server

STMicroelectronics




Mission overview

» Goal :
* The goal of the second mission is to become familiar with STM32WB55 and the most common
BLE profile, the P2P server.
e Steps:

 In the first part “STM32WB — Preparations”, you will setup your PC and install the right tools to
start developing on STM32WB55.

* Inthe “STM32WB — RF Stack upgrade” part, you will update the wireless stack. This is a
mandatory step prior to starting the user application development.

 In the last part, you will implement a P2P Server that will connect to a phone and send debug
data to your PC.

« Completion Conditions :
 After the project is complete, record a video of the STM32WB55 and smartphone interaction.
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Useful resources

« STM32WB Wiki page
https://wiki.st.com/stm32mcu/wiki/Category:STM32WB Series

« STM32WB Online training:

https://www.st.com/content/st com/en/support/learning/stm32-education/stm32-
online-training/stm32wb-online-training.html

« STM32WB Online training video session (Youtube):
https://www.youtube.com/playlist?list=PLNnMKNIbPkDnGKMxFkRArrQuOq Es a7v
G
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https://wiki.st.com/stm32mcu/wiki/Category:STM32WB_Series​
https://www.st.com/content/st_com/en/support/learning/stm32-education/stm32-online-training/stm32wb-online-training.html
https://www.st.com/content/st_com/en/support/learning/stm32-education/stm32-online-training/stm32wb-online-training.html
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STM32WB - Preparations



Hardware Preparations

 Laptop

» Administrative privileges are needed for the driver/software installation and later during the workshop for
compiling the code.

» Window 10-64bit is preferred.

 Mobile Phone (Android or iOS)

» Need a cable to connect to the laptop.

 NUCLEO-WB55RG
> Need a USB A to Micro-B cable

> https://www.st.com/en/evaluation-tools/nucleo-wb55rqg.html
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https://www.st.com/en/evaluation-tools/nucleo-wb55rg.html

Hardware
NUCLEO-WB55RG

RF area

. 2.4GHz PCB Antenna

. Impedance matching

. Ext. LP filter (IPD)

. (space for SMA connector and RF switch)

Space for CR2032 battery socket

‘YI
: 88 oo o
MCU area — A geeH)
. STM32WB55RG f‘ 2% ¢
. HSE & LSE crystals E | (38 g:!
«  Decoupling 5 el &
«  SMPS ext. parts [ B - 3 | &
&B i - :
. ; ek ¢ 8% |
ST-Link area | a8 88 5.
+  ST-Link/V2-1 i -89 im' v ‘»2? 3
+  SWD debugger 3% &5 b $ :§§
. Virtual COM Port I :i b "
. USB MSC (.bin flashing) ' am B
ST-Link connector User USB FS Device
. 3 Button (Micro ype B) (MicroUSB Type B)
- 3xLED
" ResetButton Arduino Uno V3 Connector
‘Yl More information in UM2435
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Software Tools Preparations

* Register and account < STM32CubelDE (latest version) — Download and Install
at www.st.com & >
download the
following software
form the links e STM32CubeMX (latest version) — Download and Install
provided. .

https://www.st.com/en/development-tools/stm32cubeide.html

https://www.st.com/en/development-tools/stm32cubemx.html

« STM32CubeProgrammer (latest version) — Download and Install

> https://www.st.com/en/development-tools/stm32cubeprog.htmi

 Mobile Applications

» STBLESensor - https://www.st.com/en/embedded-software/stblesensor.html

"—l » STBLEToolbox - https://www.st.com/en/embedded-software/stbletoolbox.html
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http://www.st.com/
https://www.st.com/en/development-tools/stm32cubeide.html
https://www.st.com/en/development-tools/stm32cubemx.html
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https://www.st.com/en/embedded-software/stblesensor.html
https://www.st.com/en/embedded-software/stbletoolbox.html

CubeMX Installation STM32WB Package

[Z sTv32CubeMX Untitled - O *

-

sTm32 U File Window Hel @ n O ‘k

i oy Lys
R [

STM32Cube MCU Packages and embedded software packs releases

ﬂ Releases Information was last refreshed less than one hour ago.

R WES
&7 STM32Cube MCU Packages

g software installations

D Installed Version | Available Version

- S TM32US tk for STM32CubeMX and embe. ..

CHECK FOR UPDATES

¥ STM32WB

9
- rl or remove embedded software .
B STM32Cube MCU Package for STM32WB Series Download latest version
INSTALL / REMONVE
O STM32Cube MCU Package for STM32WB Series (Size : 163 MB) 1.15.0
Details mmmma
STM32CubeWB Firmware Package V1.16.0 f 08-February-2023 l =
Main Changes
P Direct cocess to all >
Maintenance Release for BLE, 802.15.4, Thread and Zigbee updates E W ;
i
Porting AR toolChain 9.20.1. B Picouts Connguestion
- Throadisdatos .
‘ Refresh Install Remaove Close
'l - - About STM32 ‘) External Tools 8
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STM32WB — RF Stack upgrade




Wireless Stack Update
Jumper Setting

JP1 setting should be “USB STL".

JP3

e

TX  RX]T.VD
[E=TLEDL

{

[WILED3

[FTLED2

Please make sure all the
jumpers are correctly placed.

10
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Wireless Stack Update
Confirm the install address of co-processor binary

C:\Users\{user name}\STM32Cube\Repository\STM32Cube FW_WB_ V1.16.0\Projects\STM32WB_Copro_Wireless Bin
aries\STM32WB5x

Wireless Coprocessor Binary Table: Provides Install address for thy

Wireless Coprocessor Binary STMIZWBSHxxG({1M)

stm32wh5x_BLE_HCILayer_extended_fw.bin 0x080DC0O00
stm32wh5sx_BLE_HCILayer_fw bin 0x080E0000
|stmaaw hRyx BLE_HCI_AdvScan_fw bin 0x030EE000
stm32wb5x_BLEx'\ 1D fw bin 0x080EDOOD

Refer to Release Notes.html in the above
path to update FUS (Firmware Update
Services) and wireless stack firmware.

Stack full extended fu.bin stm32wb5x_BLE_Mac_8uZw15 4 fw.bin 0:x080B9000
Stack full Fw.bin 5tm32wb5x_ElLE_Stack_fulI_extennu;_ﬁv.bin‘ | MNvnancC7onn
] ) ) stm32w Stack light fu.bin
Confirm the install address of co-processor binary stm32u_BLE Thread_dynarmic_w bin B s
. stm32w _Thread_static_fw.bin stm32wb5x_BLE_Stack_full_fw.bin
aCCOI‘dIng tO yOUI’ pal’t numbel‘. stm32w _Zighee_FFD_dynamic_fw.bin - 0x080CEO000

(NUCLEO_WBS5 : STM32WB55RG) S

_Zigbee_RFD_dynamic_fw.bin

_Zigbhee_RFD_static_fw.bin

We will use “stm32wb5x_BLE Stack full fw.bin” for
today’s hand-on training.

‘ ' l 5 hee RFD_fw.hin 11
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Wireless Stack Update
Changing boot mode

1. Connect Nucleo board to laptop

ST-LINK

ST-LINK configuration

066CFF313... v

4000

&
SWD -
-
Normal A

-

0

2. Click connect ST-LINK with Hardware reset mode.

Hardware reset v ]

Reliable

3. Click “Option Bytes™ icon and expand “User

Configuration”

v nBOOTO - tick Name Value
v nBOOTL1 - tick OB "B00T0
v" nSWBOOTO — untick

nBOOT

NSWBOOTO ]
4. Then, “Apply”
"I 12
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Wireless Stack Update
Confirm FUS Version

Click “Firmware Upgrade Service” icon  |BX
Start FUS (Need to try it twice at least if fail) T
Click “Read FUS infos” after StartFus activated.

A

FUS Version : 1.2.0.0 If FUS version is not v1.2.0.0, Should do the following

: FUS State steps in release note. (Refer. the release note.)
Read FUS infos
» STEP 4: Read and upgrade FUS Version

FUS Status , , , ,
o it can been obtained selecting “Read FUS infos”

= 00050300 FUSV0.5.3 == Must be updated using STEP 5.
FUS Version = 010X0Y00: FUSV1.X.y == Must be updated using STEP & (when x < 2),
= 01020000 FUSV1.2.0 == Up to date, you can download the new wireless stack using STEP 7.

» STEP 5 Download latest FUS for only FUSV0.5.3 upgrade

STACK Version s in Firmware Upgrade Services: (File Path: [stma32wb5x_FUS_fw_for_fus_0_5_3.bin], Start Address: [Install@])
= then select “Firmware Upgrade” Please check Firmware Upgrade Services Binary Table for Install@ parameter depending of
the binary.
FUS Operator « STEP 6: Download latest FUS or Safeboot

o in Firmware Upgrade Service: (File Path: [FUS_Binary], Start Address: [Install@])
o then select “Firmware Upgrade” Please check Firmware Upgrade Services Binary Table for Install@ parameter depending of
the binary.

Ly
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Wireless Stack Update
Co-processor Binary Update

+ C:\Users\{user name\STM32Cube\Repository\STM32Cube FW_ WB V1.16.0\Projects\STM32WB_Copro_Wireless Bin
aries\STM32WB5x

1. Click “Browse” to choose the binary of co-processor.
» stm32wb5x_BLE_Stack full_fw.bin

Wireless COPTCICESSOT Elinary' Table: Provides Install address for the
-
2. Input the install address to Start address
stm32wb5x_BLE_HCILayer_fw. hin 0x0E0EODDO
» 0x080CE000 stm32wb5x_BLE_HCI_AdvScan_fw bin 0x020EB000
] stm32wb5x_BLE_LLD_fw bin 0x020ED000
3. C h ec k 0 pt| ons stm32wh5x_BLE_Mac_802_15_4_fw bin 0x080B9000
[stm32wb5x_BLE_Stack_ iui-cxiendad_fuhie.  0x020C7000
> First install — Untick

» Verify download — Tick
» Start stack after upgrade — Tick (Default)

4. Click “Firmware Upgrade”

m Message X
Firmware delete Success
File path C:\Users\chomoris\STM32Cube\Repository\STM32Cube i | =

ctart addrs an
Start address Ox0D80CEDDD

[ Message x

First install: No stack delete

Verify download o Firmware Upgrade Success
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Making simple BLE project



Making simple BLE project
Recelving data from phone

 Write a single arbitrary byte to the characteristic.
Al » Green LED will be turned on or off.
. ———  Parsing the input value is shown as optional hands-on at the end of this
presentation.

ooooo Custom SERVICE

AAAAAAAAAAAAAAAAAA

Write Custom CHARACTERISTIC 1

A 4

D LED Control

Gree

Ky 16
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Making simple BLE project

1. Execute “STM32CubeMX”.
2. Select “ACCESS TO BOARD SELECTOR?

Ly
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\ f File Window Help @ n n , k ‘YI

\4

/N
L)

Existing Projects New Project Manage software installations

Recent Opened Projects

| need to : Check for STM32CubeMX and embe...
BLE_Beacon.ioc »f*_,—”_«’zr
Last modified date : 09/06/2022 3:14:25 Start My project from MCU
RTC LSLi ACCESS TO MCU SELECTOR Install or remove embedded software ...
_LSl.ioc ACCESS TO MCU SELECTOR

Last modified date : 09/06/2022 3:14:25

INSTALL / REMOVE

Start My project from ST Board

ACCESS TO BOARD SELECTOR

o e ]
S T
Other Projects E, Start My project from Example
s . - Thread-Safe
ACCESS TO EXAMPLE SELECTOR 4 Setltlln sle » 4
%’gﬂ SoCs

BLE_p2pServer.ioc
Last modified date : 09/06/2022 3:14:25

ey
LY nowinve

& About STM32 “ External Tools

Step #1
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Making simple BLE project
Step #2

* Typing “NUCLEO-WB55RG” on Commercial Part Number.

E New Project from a Board X
Board Selectory| Examp
Board Filters
R & O Feat ; : ensbont f rar Pro
Commercial NG EE
NUCLEO-WB55RG]| v
Part Number
Q v o - .
PRODUCT INFO v
Type > 3
Supplier > °
R
MCU / MPU Series > L
Marketing Status >
Piice , STM32US5 ultra-low-power MCU series
with comprehensive STM32Cube ecosystem
MEMORY ™
Ext. Flash = 0 (MBit) Doards iz 1 em ¢h Export
0 || overview X] __ CommercialPartNo | ______Type ______X| Marketing Status _X| Unit Price (s$) X| Mounted Device X}
Ext. EEPROM = 0 (kBytes)
Ov H NUCLEO-WB55RG Nucleo-64 Active 350 ST
Ext. RAM = 0 (MBit) ot
&
0
FEATURES
Embedded Sensor
User Button
Camera

18
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Making simple BLE project
Step #3

1. Click NUCLEO-WB55RG

2. Making an example project for Hid after select IDE and project’s folder.

Boards List: 1 item ¢ Export
[+ | Overview X] _ CommercialPartNo | Type ______X| Marketing Status X| Unit Price (US$) X| Mounted Device X
EEI NUCLEO-WB55RG Nucleo-64 Active 350 *
Click! \
E Board Project Options: NUCLEO-WB5S5RG >

0 Initialize all peripherals with their default Mode ?
o

Initialize all peripherals with their default Mode? No

This will only initialize GPI1O for LEDs and Buttons

Ky 19
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Making simple BLE project
Step #4

* If you need more information about NUCLEOQO board, you can check “Docs &
Resources”

[ NUCLEO-WBS55RG Board Technical Docs — O X
E STM32CubeMX Untitled: STM32WB35RGVx NUCLEO-WE535RG
. NUCLEQ-WB55RG
sTm32 U File Window Help @ I 9 + -
X

- NUCL 5RG Untitled - Pinout & C ails Fi = Bill of Materials (1) >

Ahouat Al A
- ) Board Manufacturing Specifications (2) >

Clock Configuration Docs & Resources AID
Tutonal Videos =W Evaluation Board Terms of Use (1) >

v Software Packs
- Refresh Data yR o ; N
Q =y LF | User Preferences yers (1)

Check for Updates Alt-C License Agreement (1) ?

Manage embedded software packages At-U
System Core > Updater Settings ... Al-S Presentations (1) >
Analog by Praduct Specifications (1) >
Timers S Schematic Pack (2) >
Technical Notes & Articles (1) >
Training Material (1) >
User Manuals (1) >

Ky 20
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Making simple BLE project
Step #5

* GPIOs are assigned by default to match the
corresponding board.

LD3 [Red Led]

"N STM32WB55RGVx - [l
VFQFPN68
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Making simple BLE project
Step #6

Middleware and Software Packs

* Hover the cursor on STM32_WPAN FATFS
Middleware. 4 oUBE O
0
« It will give you contextual help on %
what to do. We will do each step 4

together.

| Bluetooth Low Energy 5, 802.15.4 OpenThread and Zighee 3.0

Status:

Mot available:

Thread mode is active only if RF, RTC, RCC, IPCC & HSEM are enabled
pEWNISISY ||t gyailable with STM32WEB1 0o and STM3I2WEB Sxooc orfand

Zigbee mode is active only if RF, RTC, RCC, IPCC & HSEM are enabled and if FreeRTOS is disabled
L+ RN o ayailable with STM32WB 1000 and STM32WBH Sx00¢ or/and
LREMVEIS 5| F mode is active only if RF, RTC, RCC. IPCC & HSEM are enabled
£} X-CUBE-DI
L
4

EoEEE

BLE mode is active only if RF, RCC, IPCC & HSEM are enabled.

"I 22
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» Select GPIO under System Core Tab.

» Configuring Pull-up for B1, B2 and
B3.

Making simple BLE project

Step #7

il R7  SB47 Close
GND <—o0 > |
User PB 1K
SB48 Open
> |
2
Sw-‘ R%
GND <}+—0 o—— |~ PDD |
SW3 RG
GND <}—0 o—— | PDI |

Ly
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STM3 .'

CubeMX

Categories

System Core g

DA

GPID

HSEM

IPCC

'WDG

NWVIC

RCC

SYS

TsC

WwWDG
Analog >
Timers >
Connectivity >
Multimedia >
Security >
Computing >
Middleware hd

FATFS

FREERTOS
Utilities >

File Window Help

Untitled - Pinout & Configuration _

Clock Configuration

Vv Software Packs
GPID Mode and Configuration

Configuration

& GPRIO

Search Signals

l:l [ Show only Modified Pins
GF'IO out.._|GPIO mode|GPIO Pul._| User Label | Modified

PBO nlfa Output P_.. No pull-u_.. Low nfa LD2 [Green ..
PB1 n/a Low Output P... Mo pull-u... Low n/fa  LD3 [Red Led]
DRE nia 1_rane Nutrat B Rla sl 1_raae nla 1 DA Rlua | /]
PC4 n/a nia Input mode Pull-up n/a n/a  B1[Push Bu
PDO nfa nia Input mode Pull-up n/a nla B2[PushB..
PD1 nfa nia Input mode Pull-up nfa nla B3[PushB..
+PC4 Configuration :
GPIO mode |Input mode V|
GPIO Pull-up/Pull-down [Pull-up ~]

User Label [B1 [Push Button] | ‘ |




Making simple BLE project
Step #8

m 5TM32CubeMX Untitled™ STM32WB55RGVx NUCLEO-WB35RG

]
sTma2 W
CubeMX

File Window Help

L4 S I t SYS d S t C b SYS Mode and Configuration
elec unaer stem Core Tab.
System Core “ Debug Serial Wire ~]
[ D b n LI System VWake-Up 1
e u g DMA [ System Wake-Up 2
GPIO
« HSEM O System Wake-Up 3
. . + IPCC [0 System Wake-Up 4
- Serial Wire o
s D Power Voltage Detector In ‘D\Sab\e vl
4 SYS VREFBUF Mode [Disable ~]
WWDG Timebase Source |SysT\ck v|
Analog >
Timers >
Connectivity > o w0
= =
Multimedia > [ - —
=3 =3
Security >
Computing >
Middleware >
Utilities >

) /4
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figuration

Warning: This peripheral has no parameters to be configured.
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Making simple BLE project
Step #9

® S e I eCt R CC u n d e r SySte m CO re Tab . E 5TM32CubeMX Untitled*: STM32WB35RGVx NUCLEQ-WB33RG

STM32 ‘.' File Window Help
CubeMX
nout & Configuration Clock Configuration
° Enable HSE v Software Packs
’ {0} RCC Maode and Configuration
egarie A->Z Mode
9 C ryStal/Ce ram i C R eso n a‘to r. System Core “ High Speed Clock (HSE}|CryslaIfCEramm Resaonator ~ ‘
. Low Speed Clock (LSE) ‘Crysta\l‘Ceramic Resonator ~ ‘
DMA [ Master Clock Qutput
GPIO
° E bl LSE [ LSCO Clack Output
n a‘ e - ESCEM [ SAI1 Extern CLock
oo CRS SYNC Disable -
i
- Crystal/Ceramic Resonator. =
WWDG
Analog >
. . . Timers >
« HSE 32Mhz is directly used by the radio PHY. S, >
Multimed > = —_—
RCC_0SC32_IN [SSuESs
Securi ity > | & GPIO Settings
RCC_0SC32_OUT [SSiS
Computing G [P Vo [Signal on _[GPIO autp._| GPIO mode |GPIO Pull_ | Maximum __] Fast Mode | User Label | i
. . OSC_IN RCC_OSC.._nfa nfa n/a n/a n/a [}
® LS E d I - p d I k by d P H Y Midel > 0SC_OUT RCC_OSC.. o/ ¥ ¥ ¥ ¥
IS used as a Iow-speeda CIoC radio . e PCIE05. IRCC 056 s o . e o RCC_OSC_IN
Utilit > PC15-058... RCC_OSC...n/a n/a n/a n/a n/a |

It is used to time events such as connection or | |
advertising interval.

Ly
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Making simple BLE project
Step #10

Untitled - Pinout & Configuration

« Select HSEM (Hardware Semaphores) e
and tick activate. —
P
« HSEM provides synchronization between e
CMO+ and CM4 when using shared
resources. (ex. Clock tree registers,
RNG, etc.)

nnnnnnnnnnn
Multimedia

ssssssss

uuuuuuuuu

llllllllll

Ky 26
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» Select IPCC (Inter-processor communication
controller)

» Tick “activated”.
« Enable both interrupts in NVIC.

« |IPCC provides asynchronous messaging
mechanism between CM4 and CMO+.

 Part of SRAM2 is shared.

Application

SRAM2 IPCC

STM32WB RF StaCk

Ly
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Making simple BLE project
Step #11

m STM32CubeMX Untitled™ STM32WB55RGYx NUCLEQ-WB35RG

STM32 ﬁ File Window Help
CubeMX

STM32 5V - NUCLEO-WBSERG Untitled - Pinout & Configuration _

ut & Configuration

Clock Configuration
v Software Packs

I

IPCC Mode and Configuration
Mode

System Core v Activated

DMA
GRIO
I

uuuuu

ara @ MNVIC Settings
NVIC Interrupt Table | Enabled |  Preemption Priarity
IPCC RX occupied interrupt 0
IPCC TX free interrupt

Sub Priority
0

W
=z
v W v v v v W v

27



Making simple BLE project
Step #12

° S e I eCt RTC u n d er TI m e r Tab . [ STM32Cubelix Untitled™: STM32WESSRGY:x NUCLEO-WESSRG

File Window Help

5RG Untitled - Pinout & Configuration _

Clock Configuration

* Tick Activate Clock Source

v Software Packs

« Enable Internal Wakeup

RTC Mode and Configuration

- o

 Enable interrupt in NVIC N R S
Analog > Alarm A |D|53:Ie ‘
Timers ~ Alarm 5|Disa:|e ‘
R O Timestamp
F;’lw: WakeUplImema\ WakeUp V‘
* Required due to Virtual timer server FW m—
[ Tamper 3

component. (We will not use it in this hands-on) i el 7

[ Reference clock detection

Connectivity >
Multimedia >
Configuration

Security >

Reset Configuration
Computing M -
Middleware > NVIC Interrupt Table Enab\ed Preemption Priority Suh Priority

RTC wake-up interrupt through EXTI line 19

Utilities >

Ly
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Making simple BLE project
Step #13

beMi Untitled*: STM32WB35RGVx NUCLEQ-W

« Select RF under Connectivity Tab.

File Window Help

Untitled - Pinout & Configuration _

Pinout & Configuration

- NUCLEQC

* Tick Active RF1

Q fet RF Maode and Configuration N

Categories Mode

Activate RF1

System Core e

M External PA t

DMA
GPIO
HSEM
IPCC
IWDG
MNVIC
v RCC
SYS
TSC
WWDG

<<

Analog >

Timers A

LPTIM1
LPTIM2
RTC
TIM1
TIM2
TIM16
TIM1T

L
=
L
o

Connectivity h

12c1
12C3

LPUART!

Resst Congurtin

SF1

SPI2 GPIO Settings

USART1
usB

Search Signals

l:l [ Show only Modified P
Multimedia > GPIO outp...| GPIO mode [GPIO Pull-. [Maximum ._ | Fast Mode | User Label
’l RF RF1  nia nfa n/a n/a a m]

RF1

Security > 29
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« Select USART1 under
Connectivity Tab.

* Mode : Asynchronous

* Disable Hardware Flow
Control

« Enable USART1 global
interrupt in NVIC Setting tab.

« DMA: USART1 TX, Normal,
Memory to Peripheral,

: ] ® GPI(
® Parameter Settings
IConfigure the below parameters :
AfemErs ] © © o

v Basic Parameters

Baud Rate 115200 Bits/s

Word Length 8 Bits (including Parity)
Parity None

Stop Bits 1

~ Advanced Parameters

Data Direction Receive and Transmit

QOver Sampling 16 Samples
Single Sample Disable
ClockPrescaler 1

Fifo Mode Disable

Txfifo Threshold
Rufifo Threshold
~ Advanced Features

1 eighth full configuration
1 eighth full configuration

Auto Baudrate Disable
TX Pin Active Level Inversion Disable
RX Pin Active Level Inversion Disable
Data Inversion Disable
TX and RX Pins Swapping Disable
Overrun Enable
DMA on RX Error Enable
MSB First Disable

Width(Byte)

Reset Configurati

L] @ Us its | @ N\ S © DMA Settings | & GF
USART1_TX DMA1 Channel 1 Memory To Peripheral Low
Add Delete
DMA Request Setting
Peripheral Memory
Mode Increment Address O
Data Width Byte ~] | [Byte -
:DMARequesl ynchronization Setting
Enable synchronization [}
chronization signal [ |
Signal polarity | |
Enable event O
'l Request numbe [ |

life.augmented

m 5TM32CubeMX Untitled*: STM32WB35RGVx NUCLEQ-WB35RG

STM32 ﬁ File

Window Help
Cube MX

Untitled - Pinout & Configuration _

Clock Configuration

v Software Packs
USART1 Mode and Configuration

v Pinout

Categories M
System Core 5 Mode |Asynchmn0us R |
Hardware Flow Control (R5232) [Disable ~]
Analog >
Timers >

Connectivity hd

STLINK_TX
STLINK_RX

Multimedia
Security
Computing
Middleware
Litilities

Configuration

® VD Settinas
@F

NVIC Interrupt Table ‘ Enabled Preemption Priority Sub Priority
4 | 0

USART1 global interrupt

Making simple BLE project
Step #14
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Making simple BLE project
Step #15

® S e I eCt ST M 3 2_W PAN u n d e r M i d d Ieware Tab . E STM32CubeMX Untitled*: STM32WB55RGVx NUCLEO-WB55RG

.
sTmz2 File Window Help

I CubeMX
» Tick BLE.
5RGVX - NUCLEO-WBS5RG Untitled - Pinout & Configuration
Pinout & Configuration

STM3

Clock Configuration
v Software Packs
STM32_WPAN Mode and Configuration

v Pinout

Categories | - Mo |
System Core > BLE
] A
> R
Analog 0 ZIGBEE
Timers >
Connectivity ’
Multimedia >
Security >

Reset Configuration
Computing 2

@ BLE Applications and Senices | @ Configuration | @ User Constants

Middleware - [Conﬁgure the below parameters
Eéffpmq + BLE Wireless Stack
: BLE Wireless Stack Full
& STM32_WPAN i
- - ~ BLE Application Type
BLE Application Type Server profile
~ Server Mode

BT SIG Beacon Disabled

Utilities 3 BT SIG Blood Pressure Sensor Disabled
BT SIG Health Thermometer Sensor Disabled
BT SIG Heart Rate Sensor Disabled
Custom P2P Server Enabled

¢

Custom Template Disabled
‘ , BLE Semices Configuration
l 31
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Making simple BLE project
Step #16

» Select BLE Applications and Services Tab
* BLE Wireless Stack : Full

® User Constants
« BLE Application Type : Server profile ® Configuration © BLE Advertising

%Conﬁgure the below parameters
« Custom P2P Server : Disabled [ ]
~ BLE Wireless Stack

* Custom Template : Enabled BLE Wireless Stack Full
v BLE Application Type
BLE Application Type Server profile
v Server Mode
BT SIG Beacon Disabled
BT SIG Blood Pressure Sensor Disabled
BT SIG Health Thermometer Sensor Disabled
BT SIG Heart Rate Sensor Disabled
Custom P2P Server Disabled
Custom Template Enabled

v BLE Sermvices Configuration

BLE_CFG_SVC_MAX_NBR_CB
BLE_CFG_CLT MAX_NBR_CB

Ky 32
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Making simple BLE project
Step #17

¢ SeIeCt Conflguratlon Tab @ EBLE Pairing @ User Constants
@ BLE Applications and Senices ©® BLE Advertising
b CFG_DEBUG_TRACE_UART hW_UaI’tl [Configure the below parameters
v HW UART
- CFG_HW USART1 ENABLE : Enabled g o I
CFG_HW_USART1_ENABLED | Enabled
. CFG_HW_U SART 1_D|\/|A_T)(_SU PPORTED : CFG_HW_USART1_DMA _TX_SU...| Enabled
v Generic parameters
Enabled CFG_HW_RESET_BY_FW Enabled
CFG_USE_SMPS Disabled
. CFG_DEBUG_BLE_TRACE - Enabled CFG_LPM_SUPPORTED Disabled I
CFG_DEBUGGER_SUPPORTED Enabled
CFG_DEBUG_BLE_TRACE Enabled
« CFG_DEBUG_APP_TRACE : Enabled CFG_DEBUG_APP_TRACE Enabled
CFG_DEBUG_TRACE_LIGHT Enabled
+ CFG_DEBUG_TRACE_LIGHT : Enabled CFG_DEBUG_TRACE FULL  Disabed
— — — DBG_TRACE_USE_CIRCULAR_.... | Disabled
DBG_TRACE_MSG_QUEUE_SIZE 4096
- DBG_TRACE_USE_CIRCULAR QUEUE : MAX DBG_TRACE MSG SZE 1024
. v Application parameters
Disabled CFG_TX_POWER -0.15dBm (0x18) I
CFG_DEBUG_TRACE_UART hw_uart1
e CFG_ 10 _CAPABILITY : No input, no output | | i te
~ CFG_ADV_BD_ADDRESS 0x000000000000
(0X03) CFG_FAST_CONN_ADV_INTERV... 80
CFG_FAST_CONN_ADV_INTERV... 100
CFG_LP_CONN_ADV_INTERVAL... 1000
CFG_LP_CONN_ADV_INTERVAL .. 2500
‘ CFG_IO_CAPABILITY No input, no output (0x03)
’l CFG_MITM_PROTECTION MITM protection required (0x01) 33
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Making simple BLE project
Step #18

» Select BLE Advertising Tab

+ Include AD_TYPE_COMPLETE_LOCAL_NAME T
: Yes | @ BLE .ﬁ.[:upliu::at.il:uns and Semwices @ Configuration

Configure the below parameters

* Name your device with a unique 1D

« Example : XX_DEV

v Advertising elements

Include AD_TYPE_TX_POWER_LEVEL element No
Include AD_TYPE_COMPLETE_LOCAL_NAME element | Yes

AD_TYPE_COMPLETE_LOCAL_NAME ST_DEV
Include AD_TYPE_SHORTENED_LOCAL_NAME element No 1

Lyy s
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Making simple BLE project
Step #19

Configuration

« Name your BLE service, both a long and short ST SRV ® User Constants

name. @ BLE Applications and Semvices @ Configuration @ BLE Advertising

|C|.‘mﬁgure the below parameters

 Select BLE GATT tab.

 Set number of services to 1

* For example : XX_SRV

v Senices configuration

Number of senvices 1

v Senicel
Service long name ST_SRV
Service short name ST SRV

Ky 3
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Making simple BLE project
Step #20

« Select “ST_SRV” tab. (The exact name depends on

Configuration
your previous selection.)
. . . | ®bicPamg | @bLEGATT [[SNGWSISRVAN| ® User Constants
° UU | D OXAAOO IS for Prlmary SerV|Ce @ BLE Applications and Semices m @ BLE Advertising
|Configure the below parameters
« Name your characteristic “XX_WCHAR” as both log . ?
Number of characteristics
and Short name. UUIDbtype o 123 bits UUID(0x02)
. . ) UUID 128 input type re?uced
« UUID 0xBBOO is for Characteristicl. e LI
« CHAR_PROP_WRITE : Yes  Characieiete genere -
—_ —_ aracteristic long name ST_WCHAR
Characteristic short name ST_WCHAR
« GATT_NOTIFY_ATTRIBUTE_WRITE : Yes 10 2ty il
uuID BB 00
e GATT _NOTIFY _WRITE_REQ _AND WAIT FOR_AP i S
PL—RESP NO V Cha[acgs:::jpilz;p;f;RSOADCAST No
CHAR_PROP_READ No I
+ GATT_NOTIFY_READ_REQ_AND_WAIT_FOR_APP CHAR_PROP WRITE WIHOUT FESP o
|_ RESP : NO CHAR_PROP_NOTIFY No
—_ CHAR_PROP_INDICATE No
v Characteristic1 GATT events
+ GATT_NOTIFY_NOTIFICATION_COMPLETION : No GATT KOTIY ATIREUTE WRIE |
—_ —_ —_ GATT_NOTIFY_WRITE_REQ_AND_WAIT_FOR_APPL_RESP | Mo
GATT_NOTIFY_READ_REQ_AND_WAIT_FOR_APPL_RESP | Mo

Ky 3
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* Go to Clock Configuration Tab.

« Set RTC clock to LSE.
« Set RFWKP clock to LSE.

Ly
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Making simple BLE project

Step #21

E STM32CubeMX Untitled™ 5TM32WB35RGV: NUCLEO-WB55RG

-
stmz: U
CubeMX

File

STM32ZWBS5RGYx - NUCLEO-WBESRG

Untitled - Clock Configuration
Pinout & Configuration Clock Configuration

Window Help

a O

RTCILCD Source Mux

HSE HEE_RTC |
LsE | _
s -0 | . l-Tu RTC (KHz)
LS|
P
f 1

e Enable C55

LPUARTA C . >
PCLKT -
—l LSE
5YSCLE — w0
T -~

—= 0 RFWKP Clock Mux

() [ ...] HSE
o

o
LeE : u RF system wakeup [KHz)

 ARO0
=
v
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» (o to Project Manager

* In Project Tab.
» Name for project.
» Set path for saving new project.
» IDE : STM32CubelDE

* In Code Generator Tab.
» Tick “Copy only the necessary library files”

Making simple BLE project

Step #22

[ STM32CubeX Untitled*: STM32WB35RGYx NUCLEQ-WBSSRG
STM3? r' File
Cub

-

Pinout & Configuration

+Praject Settings

Window

Help

G Untitled - Project Manager

Clock Configuration

Project Manager

Project Name

|S|mple_BLE_F'rnje:t|

Project Location

Application Structure

(G \Hands-on |
|Advanced V‘ [ Do not generate the main()

Toolchain Folder Location

Code Generator
Toolchain / IDE

STM32CubelDE v Generate Under Root

¢Linker Settings

d Settings

Minimum Heap Size

Minimum Stack Size

[ox200 |

[oxa00 |

¢ Thread-safe Settings

Cortex-M4NS

[1 Enable multi-threaded support

‘ Copy only the necessary library files

Ly

+STM32Cube MCU packages and embedded software packs

gy

|Dafau|l — Mapping suitable strategy depending on RTOS selection

O Add necessary library files as reference in the toolchain project configuration file

and Version

_ocation

[sTm32wBSsERGVX

|STM32Cube FW_WB V1150

Browse
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* Click GENERATE CODE.
» Click Open Project.

Making simple BLE project
Step #23

« Launch STM32CubelDE after set the path of workspace

[} STM32CubelDE Launcher

Select a directory as workspace

STM32CubelDE uses the workspace directory to store its preferences and development artifacts.

(TT0Y 7T 0=l C\ Hands-on\IDE_ Workspace

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

» Recent Workspaces

®@ oy 9<

\__

L —
|

Browse..

Browse

| [ Do not generate the main()

Cancel |

[STM32CubeIDE

| H Generate Under Root

[ Code Generation X

[ox200

‘ The Code is successfully generated under :

C:iitands-on/Simple_BLE_Project

Project languaga. C

[ox400

Cpen Folder | Cipen Project m

Ly
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Application and system initialization -

+ Interrupt service routine

v [[1] Simple_BLE_Project
k! Includes
v 2 Core
= Inc
W == 5rc
le| app_debug.c
El app_entry.c
El hwi_timerserver.c
El main.c
@ stm32_lpm_if.c
El stm32whxx_hal_msp.c
El strm 3 dwbo_it.c
le] syscalls.c
L£] sysmem.c

El system_stm32whixx.c

~— = Startup

w 2 Drivers
CMSIS and Hal Drivers { = CMSIS

Ly
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= STMIZWBxx_HAL_Driver

Making simple BLE project

v 2 Middlewares
v = 5T
= STM32_WPAN
v [ STM32_WPAN
v = App
l£] app_ble.c

L] app_ble.h
El ble_conf.h

lh| ble_dbg_conf.h
El custom_app.c
lh| custom_app.h
EI custom_stm.c
El custom_stm.h
Lh] template_server_app.h
lh| tl_dbg_conf.h

[ Target

v [ Utilities
= lpm

[= sequencer

)

Step #24

> BLE Middleware

BLE application files.
= Configuration, BLE service
definition. Event handlers etc.

Utilities

P °

Low power manager

* Sequencer

40



Making simple BLE project
Step #25

 Build Project.
» Ctrl + B

" | &

*. Problems & Tasks B Console » [ Properties x|
COT Build Console [Simple_BLE_Project)

Sl T IAIT T EaL LT 3 LT S AN AT ULl W ok .Cd0 -
arm-none-eabi-objdump -h -S Simple BLE Project.elf > "Simple BLE Project.list™
text data bss dec hex filename

ias2e 2289 2739 35548 Badc Simple_BLE_Project.elf
Finished building: default.size.stdout

It
L

H fH :l'l.'-'.|"'|:l"",-f"="ﬂ

Finished building: Simple BLE_Project.list

10:22:35 Build Finished. @ errors, 2 warnings. (took 15s.685ms)

Ly
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Download FW using CubeProgrammer.

Click “Erasing & Programming” menu.
Click “Full chip erase” first.

Load firmware file from below path.

Making simple BLE project

Connect via SWD. (with hardware reset mode)

A

» C:\Hands-on\Simple_BLE_Project\Debug\Simple BLE_Project.elf

Ly
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File path C\Hands-omSimple_BLE_Project\Debug)\Simpl | »

Start address

|:| Skip flash erase before programming

Verify programming

Run after programming

|_| Full Flash memary checksum

Start Programming

Click “Start Programming” with following flags.

Step #26

ST-LINK configuration

0670FF5355...

SWD

4000

MNormal

0

Hardware reset

Reliable

Disabled

B | Message *

o File download complete

B Message

o Download verified successfully

B | Message

o Start operation achieved successfully

42




Making simple BLE project
Step #27

 Launch TeraTerm to see the UART message

v' Baudrate:115200, 8bit, No parity, 1bit, No flow control
v" New-line: Receive (AUTO)

Tera Term: New connection X Tera Term: Serial port setup and connection X Tera Term: Terminal setup b4
OTCPIP myhost.example.com Port: COM25 - New setting Terminal size New-line
| N = 0K
Histor Speed: 115200 v - -
ol ty 22 pe IEE | X ‘24 Receive: AUTO
elne ; J
Data: 8 bit v
= Cancel . T ] =
SSH SSH2 _ Term size = win size Transmit: ¢R v Cancel
Parity: none v
Other Auto window resize
AUTO Stop bits: 1 bit v Help
Help
Flow control: none i Terminal ID:  VT100 ~ [(JLocal echo
® Serial Port: COM25: STMicroelectronics STLink Virt ~ * »
Transmit delay Answerback: U Auto switch (VT<->TEK)
Cancel Hel 0 0 . n - .
eP |: msecichar |: msecifine Coding (receive) Coding (transmit)
Device Friendly Name: STMicroelectronics STLink Virtual COM P UTF-8 ” UTF-8 -
Device Instance ID: USBIVID_0483&PID_374B&MI_0217425AD 13B
Device Manufacturer: STMicroelectronics ) .
Provider Name: STMicroelectronics locale: american
Driver Date: 4-1-2021
Driver Version: 2.2.0.0
< >

Ky e
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Making simple BLE project
Step #28

T COMA9 - Tera Term VT — O X

Eile Edit Setup Control Window Help

Wireless Firmware version 1.16.8

Wireless Firmware build 4

FUS version 1.2.8

»>>== SHCI_SUB_EUT_CODE_READY
WIRELESS _FW_RUNNING
DBGMCU_GetRevisionID= 2083

»>== DBGMCU_GetDevicelD= 495

Success: SHCI_C2_BLE_Init command

b ” ==>>» Start Ble_Hci_Gap_Gatt_Init function

® PreSS Reset SW4 . Success: hci_reset command
Success: aci_hal_write_config_data command — CONFIG_DATA_PUBADDR_OFFSET
Public Bluetooth Address: B:el1:27:ae:17
Success: aci_hal_write_config_data command — CONFIG_DATA_IR_OFFSET

: aci_hal_write_config_data command — CONFIG_DATA_ER_OFFSET

: aci_hal_set_tx_power_level command
: aci_gatt_init command

* You can see the characteristics that you added
on boot log.

aci_gap_init command
heci_le_set_default_phy command
aci_gap_set_io_capability command
Success: aci_gap_set_authentication_requirement command
==3>> End Ble_Hci_Gap_Gatt_Init function
Success: aci_gatt_add_service command: ST_SRU

y_mask command

’l 44
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Making simple BLE project
Step #29

* Check the custom service & characteristic using BLEToolBox

. -
2:16 il = 6B 2116 all
Reset Configuration
, < Back | Reset Congution |
) Peripherals
@ P E] . ST DEV @ BLE Pairing ® BLE GATT @ User Constants
Q _— ons ation ® BLE Advertising
Unknown
‘Conﬁgure the below parameters
Sort by: DC6D4D11-8515-82A5-2C42-445244FC5727 Q ; g o
None RSSI Name Manufacturer v Senicel
Number of characteristics 1
DEVICES: 81 RSSI Status UUID type 128 bits UUID(0x02)
I UUID 128 input type rodued
+))) -55dBm &
Unknown ) -55 O uuID AADD
Unknown -77 dBm m Type rnmary Senvice(0x01)
ST_DEV ) ) v Characteristic1 general
Unknown -35 dBm Services: 1 Characteristic long name ST_WCHAR
Characteristic short name ST WCHAR
? UUID type 128 bits UUID(0x02)
0000AAQDS UUID 128 input type radunad
CC7A-482A-984A-7F2... uuiD BB 00
Unknown ) Value lenath
Unknown -64 dBm el eng ) ‘
Lengtircharacteristic Constant
Unknown B S »~~Characteristic1 properties
8 Unknown ) AAOO CHAR_PROP_BROADCAST No
Halaswn B CHAR_PROP_READ No
fjl_lﬁl'l nnf\n \AIQITE \JHITLI/:\I’IT I'!EE‘H H:
e ; CHAR_PROP_WRITE Yes
UnknOWn \./I'\HH_V‘HUV‘_N\JIII' T INU
0000 SET5-4541-9D4 CHAR_PROP_INDICATE No
C—ZWEuHEOQ‘JED‘IQ 14:16:49 v Characteristic1 GATT events
' GATT_NOTIFY_ATTRIBUTE_WRITE Yes
GATT_NOTIFY_WRITE_REQ_AND_WAIT_FOR_APPL_RESP  No
’ l GATT_NOTIFY_READ_REQ_AND_WAIT_FOR_APPL_RESP Mo 45
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Making simple BLE project
Step #30

* Add the green LED On/Off code.
(Simple_BLE_Project/STM32_WPAN/app/custom_stm.c)

T Project Explorer 3 5SS 7Y 8 = 0O
v [ simple_BLE_Project
g;-?‘ Binaries
[ Includes
[ Core
3 Drivers
2 Middlewares
v 2 STM32_WPAN attribute modified->Attr Handle tomSt WcharHdle + CHARACTERISTIC VALUE ATTRIBUTE OFFSET))
v (= App
[£] app_ble.c
[B] app_bleh
[n] ble_conf.h
[B ble_dbg_cent.h APP DBG MSG(
[€] custom_app.c (attribute modific¢
0] CUELUTTI_dp .l
g custormn_str.c
[n] template_server_app.h
[B] ti_dbg_conf.h
7= Target
3 Utilities
= Debug
E Simple_BLE Project.ioc
Simple_BLE_Project.launch
STMIZWBS5RGYX_FLASH.IA
S5TM3IZWBSSRGYX_RAM.Id

Ky 4
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Making simple BLE project
Step #31

° BUlld PrOJeCt Unknown

Unknown

HEX ASCII Response <$
O

. . 0
« Download new firmware again. o1 v

(Refer, Hands-on Step #26)

Unknown

 Write data to the characteristic.

0x00(hex) : Green LED off

Unknown

T COM14 - Tera Term VT - ] >
File Edit Setup Control Window Help

. HEX ASCIl Response
OXOl(heX) . G reen LED On Public Bluetooth Address: 80:-el:26:48:e8
B te_config_data command — CONFIG_DATA_IR_OFFSET

Success: aci_hal u
Success: aci_hal write config _data command — CONFIG_DATA_ER_OFFSET
00 Success:- aci_hal_set_tx_power_level command
Success: aci_gatt_init command

Success: aci_gap_init command

Success: hci_le_set_default_phy command

Success: aci_gap_set_io_capability command

Success: aci_gap_set_authentication_requirement command
==>> End Ble_Hci_Gap Gatt_Init function

Success: aci_gatt_add_service command: ST_SRU

Success: aci_gatt_add_char command : ST_UWCHAR

Success: aci_hal_set_radio_activity_mask command
aci_gap_set_discoverable — Success

Success: Start Fast Advertising
HCI_LE_CONNECTION_COMPLETE_SUBEUT_CODE — Cennection handle: @xB@1
— Connection established with Central: @:75:68:88:47:28:fh

Connection Interval: ns

Connection latency: 5]

Supervision Timeout: 728 ms

_Cmd

47
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Making simple BLE project
Sending data to phone

Central « Slave will send notification data to phone after increasing
. —— Y number if button_1 is pressed.
RSSI Status | Peri p h eral
Custom SERVICE
Custom CHARACTERISTIC 1
CCTAASABOARTF2 @ LED Gl
Notification
< Custom CHARACTERISTIC 2
m Button 1 notification
"

Button 1

Ky "
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Making simple BLE project

1. Double click “Simple_BLE_Project.ioc” on CubelDE

Ly
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0 Praject Explorer x
« [ Simple_BLE_Project
& Binaries
i Includes
&2 Core
& Drivers
£ Middlewares
= STM32_WPAN
& Utilities
= Debug
(1 Simple_BLE_Project.ioc
Simple_BLE_Project.launch
w 2 I MIZWBLSORGYX_FLASH.I
u STM3I2ZWBS5RGVX_RAM.Id

Step #32

E Open Associated Perspective?

Do you want to open this perspective now?

Device Configuration Tool editor is associated with Device Configuration Tool perspective.

*

Yes No

49




Select “ST_SRV” tab in STM32WPAN Tab. (The exact name
depends on your previous naming.)

Add a second characteristic with notification properties.
Set Number of characteristic to 2.

Name your second characteristic “XX_NCHAR” as both log
and short name.

UUID 0xCCO0O0 is for Characteristic2.
CHAR_PROP_NOTIFY - Yes

@ BLE Pairing @ BLE GATT @ ST_SRV

@ Configuration

@ BLE Applications and Services

Configuration

|Cunﬂgure the below parameters :

~ Senvice
MNumber of characteristics 2
UUID type T2 uits UUID(0x02)
UUID 128 input type reduced
uuIiD Ad 00

Type Primary Semvice(0x01)

triputes recordls 2

Ly
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Making simple BLE project
Step #33

® BLE GATT

Configure the below parameters

Charactenstic2 general

Characteristic long name
Characteristic short name
UUID type
UUID 128 input type
UuID
Value length
Length characteristic
Encryption Key Size
Update char value offset

» Charactenstic2 properties
CHAR_PROP_BROADCAST
CHAR_PROP_READ
CHAR_PROP_WRITE_WITHOUT_RESP
CHAR_PROP_WRITE
CHAR_PROP_NOTIFY
CHAR_PROP_INDICATE

~ Characteristic2 permissions
ATTR_PERMISSION_AUTHEN_READ
ATTR_PERMISSION_AUTHOR_READ
ATTR_PERMISSION_ENCRY_READ
ATTR_PERMISSION_AUTHEN_WRITE
ATTR_PERMISSION_AUTHOR_WRITE
ATTR_PERMISSION_ENCRY_WRITE

v Charactenstic2 GATT events
GATT_NOTIFY_ATTRIBUTE_WRITE
GATT_NOTIFY_WRITE_REQ_AND_WAIT_FOR_

Configuration

ST_NCHAR
ST NCHAR
128 bits UUID(0x02)
aducad
CC 00
Constant

0x10

0

No

No

No

NV

No

No

No

No

No

No

Yes

Yes

GATT_NOTIFY_READ_REQ_AND_WAIT_FOR_A . Yes
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Making simple BLE project
Step #34

« Save all (Ctrl+Shift+S)

» Code will be updated

E Cuestion E Open Associated Perspective?

pd
o Do you want generate Code?
| [

This action can be associated with C/C++ perspective. Do you want to open this
- > perspective now?

(] Rerermber my decision

Yes No Yes No

Progress Information

0 Device Configuration Tool Updating Code...

Ly
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 Build Project again.
» Ctrl + B

" | &

Making simple BLE project
Step #35

I#] Problems J&| Tasks B Console % [ Properties

COT Build Conscle [Simple_ BLE_Project]

from ../STM32_WPAN/App/custom_stm.c:22:

112 | #define PAUSE( t )

|
arm-none-eabi-gce -o “"Simple BLE_Project.elf™ @"objects.list™
Finished building target: Simple_BLE_Project.elf

M_BEGIN

arm-none-eabi-size  Simple BLE_Project.elf
arm-none-eabi-cbjdump -h -5 Simple_BLE_Project.elf
text data bss dec hex filename
54465 2389 3839 59836 e9bc Simple BLE Project.elf
Finished building: default.size.stdout

Finished building: Simple_BLE_Project.list

13:18:48 Build Finished. @ errors, 4 warnings. (took 2s.526ms)

. ./Middlewares/ST/STM32_WPAN/stm32_wpan_common.h:112: note: this is the location of the previous definition

» "Simple_BLE_Project.list™

x| L4 |B EERE = B

-mcpu=cortex-md -T"C:\Hands-on\Simple BLE_ Project\STM32WBSSRGVX_FLASH.1d"™ --specs=nosys.specs -Wl,-Map="Simple_E

Ly
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Making simple BLE project
Step #36

Download FW using CubeProgrammer.

ST-LINK configuration

Connect via SWD. (with hardware reset mode)

SWD

 Click “Erasing & Programming” menu. ‘\
 Click “Full chip erase” first.

Load firmware file from below path.
» C:\Hands-on\Simple_BLE_Project\Debug\Simple BLE_Project.elf

Click “Start Programming” with following flags.

ownioad B | Message B | Message X
File path C\Hands-omSimple_BLE_Project\Debug)\Simpl | »
o File download complete o Start operation achieved successfully
Start address
|:| Skip flash erase before programming B Message

Verify programming |:| Full Flash memary checksum
Download verified successfully
Run after programming

KYI 53
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Making simple BLE project
Step #37

* Executing TeraTerm to see the uart message
v Baudrate:115200, 8bit, No parity, 1bit, No flow control
v" New-line: Receive (AUTO)

Tera Term: New connection X Tera Term: Serial port setup and connection X Tera Term: Terminal setup b4
OTCPHP myhost.example.com Port: COM25 v [ — Terminal size New-line
| N = 0K
spaed: =m . | ok |
ry T pee EN lm l ¥ ‘24 Receive: AUTO ~
Telnet Data: 8 bit N .
I Cancel f R f T it: Cancel
SSH M Term size = win size ransmitt R v
> SSH2 .
Parity: none v
Other Auto window resize
AUTO Stop bits: 1 bit v Help T
Flow control: none v Terminal ID:  ¥T100 v [(JLocal echo
® Serial Port: COM25: STMicroelectronics STLink Virt ~ * »
Transmit delay Answerback: 0 Auto switch (VT<->TEK)
Cancel Hel 0 0 . n - .
eP |: msecichar |: msecifine Coding (receive) Coding (transmit)
Device Friendly Name: STMicroelectronics STLink Virtual COM P UTF-8 ” UTF-8 -
Device Instance ID: USBIVID_0483&PID_374B&MI_0217425AD 13B
Device Manufacturer: STMicroelectronics ) .
Provider Name: STMicroelectronics locale: american
Driver Date: 4-1-2021
Driver Version: 2.2.0.0
< >

Lyy 54

life.augmented



Making simple BLE project
Step #38

T COMA49 - Tera Term VT — O x

File Edit Setup Cgntrol Window Help

Wireless Firmware version 1.16.8

Wireless Firmware build 4

FUS version 1.2.8

>>»== SHCI_SUB_EUT_CODE_READY
WIRELESS_FW_RUNNING

> DBGMCU_GetRevisionID= 2083
>>== DBGMCU_GetDevicelD= 495
“ ) Success: SHCI_C2_BLE_Init command
® PreSS Reset SW4 . ==3>» Start Bll?_Hci_Gap_Gatt_Init function
Success: hci_reset command

Success: aci_hal _write_config_data command — CONFIG_DATA_PUBADDR_OFFSET
Public Bluetooth Address: AB:80:el1:27:ae:17

* You can see the new characteristic that you rccens Ai il eiteconF 13 data conmand - GONFIG DATA-ER-ORFOEY

Success
Success: aci_hal_set_tx_power_level command
added Success: aci_gatt_init command

Succes aci_gap_init command

Success: hci_le_set_default_phy command

Success: aci_gap_set_io_capability command

Success: aci_gap_set_authentication_requirement command
==3>» End Ble_Hci_Gap_Gatt_Init function

Success: aci_gatt_add_service command: ST_SRU

Succes aci_gatt_add_char command : ST_MWCHAR

Success: aci_gatt_add_char command = ST_NCHAR

Succea:s ac:i._halTset_Pad:i.o_act:i.u:i.ty_mask command

- i - o

s rah g —
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Making simple BLE project
Step #39

« Checking the second characteristic using BLEToolBox

Status
plications @ Configuration
DisconneCt { L'”l"f!(}‘u[& the below parameters
i
Charactenistic2 general
'? Characteristic long name ST_NCHAR
S Characteristic short name ST_NCHAR
CC7A~32(2)2}-\;§£10A-7F2.,. D) e 10 O LOeToe)
L UUID 128 input type reduced

UuID CC 00

UBKAown Value length ‘_

; Length charactenistic Constant
Encryption Key Size 0x10
*  Update charvalue offset 0

Unknown ~ Characfenstic2 properties

0000BB! )-454 CHAR_PROP_BROADCAST No
CHAR_PROP_READ No
CHAR_PROP_WRITE_WITHOUT_RESP No
CHARTFROFP-WRITC o

NOTIRIABLE CHAR PROP_NOTIFY

Unknown f CHAR_PROP_INDICATE No

Characteristic2 permissions
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Making simple BLE project
Step #40

« Update app_conf.h as follows
(location : Simple BLE_Project/Core/Inc/)

(5 Project Explorer X ; i = n
~ [ Simple_BLE_Project
& Binaries
wi Includes
w 2 Core
v & Inc

f
S e e

app_conf.h

3

TASK

CFG

(L2CAP ES =0 )

T v e
app_entry.h
hw_confh CFG_TASK
hw_if.h

main.h
stm32_lpm_ifh
stm32wbx_hal_confh
stm32wheo_ith
utilities_confh

F B E

=

CFG TASK
LFG TASK

FEE

E

» Src
- Startup
& Drivers
& Middlewares
2 STM32_WPAN
& Utilities
& Debug
[ Simple_BLE_Project.ioc
Simple_BLE_Project.launch
u STM32WB55RGVX_FLASH.Id
w STM32WB55RGVX_RAM Id
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Making simple BLE project
Step #41

« Update app_ble.c as follows
(location : Simple_BLE_ Project/STM32_WPAN/App/)

(1 Project Explorer X : i =0
v [ Simple_BLE_Project
& Binaries
s Includes (RADIO_ACTIVITY_EVENT != @)
® Core = BLE_STATUS_INVALID PARAMS;
& Drivers

2 Middlewares
v & STM32_WPAN

v QAR UTIL_SEQ RegTask(1<<CF( ASK BUTTON SEQ RFU, task_buttonl);
¢ app_blec UTIL_SEQ SetTask(i< 3 B \ D, CFG SCH 0 0);
Bepp=otei
W ble_confh

k2

ble_dbg_confh
custom_app.c
custom_app.h
custom_stm.c
custom_stm.h
N template_server_app.h
& tl_dbg_conf.h
& Target
& Utilities
Debug
i Simple_BLE_Project.ioc
Simple_BLE_Project.launch
w STM32WB55RGVX_FLASH.Id
u STM32WBS55RGVX RAM.Id
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Making simple BLE project
Step #42

« Update custom_app.c as follows
(location : Simple_BLE_ Project/STM32_WPAN/App/)

o Project Explorer X i =M

v [ Simple_BLE_Project

notidata =

»/ Includes - -
wtiflag = . :
3 Core notiflee (IHAL_GPIO_ReadPin(B1 GPIO Port, B1 Pin))
(& Drivers }::'t“!"' state = o =
& Middlewares (keystate == )
v & STM32_WPAN 1

v & App ! e

¢ app_ble.c APP DBG l‘ﬁ(_](

% app_bleh keystate = 1;

n ble_conf.h

S Gied by oo NotifyCharData[@] = notidata;

. custom_app.c

Custom_St_nchar_Send_Notification();

"OLUSLUTH_app.il

custom_stm.c

custom_stm.h notidata++;

z =

template_server_app.h (notidata ==
R tl_dbg_confh notidata = @;
Target
= Utilities
& Debug

[ Simple_BLE_Project.ioc

Simple_BLE_Project.launch
& STM32WBS5RGVX_FLASH.Id keystate = 0;
u STM32WBS55RGVX_RAM.Id }

UTIL_SEQ SetTask(1<<CFG
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Making simple BLE project
Step #43

« Update custom_app.c as follows
(location : Simple_BLE_ Project/STM32_WPAN/App/)

s Project Explorer X § =M

v [ Simple_BLE_Project
»! Includes
£ Core APP DBG |
(&3 Drivers notifla

&8 Middlewares
v 2 STM32_WPAN

v & App
app_ble.c
app_bleh
ble_conf.h
e APP DBG MSG(
S custom_app.c notiflag =

= o

=

w LUSWOIT_app.n

custom_s!mc
custom_stm.,h
template_server_app.h
K tl_dbg_confh
Target
2 Utilities
& Debug
[ Simple_BLE_Projectioc
Simple_BLE_Project.launch
u STM32WBSS5RGVX_FLASH.Id
u STM32WBS55RGVX_RAM.Id

-3

z
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Making simple BLE project
Step #44

« Update custom_app.c as follows
(location : Simple_BLE_ Project/STM32_WPAN/App/)

( Project Explorer X S = |
v [ Simple_BLE_Project
»! Includes
S Core
&3 Drivers
& Middlewares
v & STM32_WPAN
v & App
app_blec
app_bleh
ble_confh

= b

-3

SR e = e

QUStom_Bppc ST NCHAR, ( *INotifyCharData);

nOLUSLWUINTI_app.i
custom_stm.c
custom_stm.h
template_server_app.h
tl_dbg_conf.h
Target

£ Utilities
& Debug
[ Simple_BLE_Projectioc

Simple_BLE_Project.launch APP DBG MSG(
u STM32WB55RGVX_FLASH.Id
u STM32WB55RGVX_RAM.Id

2 & o

(notiflag

=

Custom_STM_App_Update_Char(CUSTOM STM ST ! *INotifyCharData);

Ky 61

life.augmented



Making simple BLE project
Step #45

 Build Project. P — -

Unknown File Edit Setup Control Window Help

DBGMCU_GetRevisionlD= 28081 ~
DBGMCU_GetDevicelD= 495
Success: SHCI_C2_BLE_Init command
==>»> Start Ble_Heci_Gap_! _Gatt_Init function
Success? hc t command
Success: aci_hal write_config_data command — CONFIG_DATA_PUBADDR_OFFSET
L \ El F “N10 Public Bluetooth Address: BB:8@:el:26:d8:32
=L o ' te_config_data command — CONFIG_DATA_IR_OFFSET
hal_write_config_data command — COMFIG_DATA_ER_OFFSET
hal_set_tx_power_level command
Success? init command
E bl N t'f Success: i_gap_init command
na. e O I y Buccess: h le_set_default_phy command

Success aci_gap_set_io_capahility command

Success: aci_gap_set_authentication_requirement command
=>> End Ble_Hci_Gap_Gatt_Init function
- - - Success: aci_gatt_add_service comman
 Programming new firmware again|  Unknown i fuccost aohoaioicher comend
I W I W I NOtIfy . Success: aclgat “char command
0000( 2 Success: aci_hal ..et _radio_activity _mask command
{ Ll 5 >> aci_gap_set_discoverable - Success

1¢ SN >> Success: St Fast fAdvertising
T4 d -EU »>»== HCI_LE_GONNECTION_GOMPLETE SIJBEUT _CODE - Connection handle: Bx881

(Refe r’ Hands-on Step #36) - gg:::igig: tle;::gl];;*hed ;1!:1\ Central: B:53:ab:56:89:4f:87

Superul"lun Tlmeuut.
nntlflt:atum enahled?

NOTIFIABLE

« Enable notify by phone

Unknown

e Press Button 1

NOTIFIABLE
Send notification data

—

Unknown Notify

,’ The number will increase with every press.
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Recording a video for completion

» Please record a video for the following three operations.
1. Turn on LED by phone.
2. Turn off LED by phone.

3. Increasing number by pressing button 1.

Unknown B = Unknown E

AADO AAQO

Unknown ® Unknown

0000BB00-8E22-4541-9D4 0000BB00-8E22-4541-9D4

C-21EDAE82ED19 4:42:41 C-21EDAES82ED19 14:42:4
HEX ASCIl Response HEX ASCII Response

o1 D 00 [ send ]

Unknown

NOTIFIABLE

Unknown Notify i‘i \)
0000CC00-8E22-4541-
ADAC.21EDAES82ED19
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