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Mission overview

« Connect the STM32U5G9J-DK2 to STM32WB55RG-NUCLEOQO via UART

« When receiving data from BLE, send it to U5G9-DK2 over UART then pass it to
the GUI task and update the GUI content.

* When pressing a button on the display, send data to WB via UART and WB
should transmit the data to the smartphone over BLE.




Behavior graph
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Write (0x0x) — Led ON/OFF




Missions' completion conditions

e Conditions

« Submit each mission deliverable
» Mission 1 : zip file with the GUI simulation
« Mission 2 : video recording the expected behavior between the WB55 and the smartphone.
« Mission 3 : video recording the expected behavior between the WB55, the U5G9 and the smartphone.

 Note :

* You are expected to reuse projects created in mission 1 and 2 and add the UART
communication between the 2 boards.
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Expected result

* Necessary hardware
e 1x STM32U5G9J-DK2
 1x STM32WB55-NUCLEO
« 3x male-to-female cables (UART RX/TX, GND)

« 1x USB-C cable to power and flash the STM32U5G9J-
DK?2

e 1x USB micro B cable to power and flash the
STM32WB55-NUCLEO
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Analog by
Timers ?
Connectivity hd
FDCAN1
FMC
v HSPI

arameter Settings

Configure the below

UART implementation on U5G9
CubeMX UART configuration

~ Basic Parameters
Baud Rate
Word Length
Parity
Stop Bits

parameters :

115200 Bits/s

8 Bits (including Parity)
Mone

1

o ¢ Enable USART2

« Make sure the parameters

12C1 ~ Advanced Parameters

settings are the same as on the

12C4 Over Sampling 16 Samples

@ 12C5 Single Sample Disable .
12Ch ClockPrescaler 1 e p I C u re .
Fifo Mode Disable
LPUART1 Txfifo Threshald 1 eighth full configuration u
OCTOSPI Rufifo Threshold 1 eighth full configuration [ ] E I I th b d t t
o St specially, the baud rate mus

~ Advanced Features

SE:; Auto Baudrate Disable be 115200

apI3 TX Pin Active Level Inversion Disable
UART4 RX Pin Active Level Inversion Disable
@ UARTA Data Inversion Disable
UCPD1 TX and RX Pins Swapping Disable
USARTA Owerrun Enable
& USART2 DMA on RX Error Enable
USART3 MSB First Disable
USARTE
USB_OTG_HS

Ky :
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UART implementation on U5G9
CubeMX UART configuration

& NVIC Settings @ DMA Settings @ GPID Settings

® Parsmeter Setings ® Use: Constars * Check that the pins used for the
Search Signals USART are PA2 for TX and PA3

| | ] Show only
for RX
Pin__|Signal o.[Pin Cont..[Pin Priil._|GPIO 0._.{GPIO m._{GPIO P._.[Maximu... [Fast Mo._[User |
PAZ USART... nfa n/a n/a Alternat... Mo pull-_.. Low nfa .
PA3 USART... nia n/a n/a Alternat._. No pull-. Low n/a ° Enable the Interrupt Of the

USART2 to be able to receive the
@ MNVIC Settings @ DMA Settings L] GF‘ICI Settings data from the STM 2WBS5 On

@ Parameter Settings @ Lser Constants

Interrupt.

USARTZ global interrupt

* Then, generate code.

- GENERATE CODE .

Ly
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UART implementation on U5G9
CubeMX UART configuration

O [uunuiyuiy O

 Why use USART2 with pin PA2
and PA3 ?

« Because we want to easily connect
the U5G9J-DK2 with the WB55-

T | Nucleo board.

© XY i, i o For this, using the Arduino connectors
g; = is the easiest way.

- v
i
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UART implementation on U5G9
Declare a queue in app_freertos.c

* In order to provide data to the
TouchGFX task when running
FreeRTOS, we need to create a
gueue.

-  First, we declare the queue.

PRI  Second, we initialize it to only store
msgQueuelUARTtoUT = (1, uint8_t)); One byte-

defaultTaskHandle = osThreadNew(StartDefaultTask, , &defaultTask_attributes);

GUI TaskHandle = osThreadNew(TouchGFX Task, , &GUI Task attributes);

Ky 9
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UART implementation on U5G9
Receilve/Send UART data from main.c

* Now that the gqueue is created, we
need to use it when we receive
data through UART

mi 1. First, we need to include some
QueueHandle_t msgQueueUARTtoUTI; F ree RTOS fi |eS

2. Then, we declare the queue and a
buffer in main.c

3. Enable the interruption trigger in the
init() function

4. Create the data reception callback.

I, (s e, S0 * In order to send data to the WB55,
HAL_UART RxCpltCallback(UART HandleTypeDef *huart) We al SO C re ate a fu n Cti O n .

(msgQueueUARTtoUI, &pDataRx[@], @);

sg a);
"l HAL_UART_Receive IT(&huart2, (uint8 t *)pDataRx, 1); 10
h
i
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UART implementation on U5G9
GUI creation to use the UART feature — TouchGFX Designer

 Now, we need to create the GUI and the backend communication. The GUI should

resemble the picture below.

This number will 0x00
correspond the last 2

number received 01
from the WB55 — 0x02

(see table on the
right for more
details)

Room 1 Room 2 0x03

Pressing this button will send the
‘— current status value to the WB55,
In this example it will be 2.

life.augmented

OFF OFF
ON OFF
OFF ON
ON ON
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GUI creation to use the UART feature - TouchGFX Designer

UART implementation on U5G9

m Mo image

Appearance

Alternate Theme A% % 48 50 % 50 Mixins

* You learned how to include a text and an image to a GUI during mission 1.

« Here, you will learn how to create an image based on a Google icon in SVG
format. To do this, follow these steps :

Ly
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1.

2.
3.
4

Create an image widget and in the image selector interface, click on “Stock”.
Type “lightb” in the search bar
Select the image in size 50x50

Finally, create 2 lightbulb images in size 200x200 : one will have a value color of
OXFFC53D and the other will have 0x707070 as the color value. (see previous slide for reference)



UART implementation on U5G9
GUI creation to use the UART feature - TouchGFX Designer

SendTextViaUartinteraction

 Create an interaction for the
button to send data when
pressed.

Ky 13
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UART implementation on U5G9
GUI creation to use the UART feature - Code

MainView.hpp X

: :sendTextVialart() USIng the
after button has been pressed
we send data by propagating
the information from
T s View — Presenter — Model

model->»sendText(text, size);
Backend

MainPresenterhpp X

Madelhpp X

Model: :sendText(uir t ui iz
K 'l Send_UART Message(text, size); 14
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https://support.touchgfx.com/docs/development/ui-development/software-architecture/model-view-presenter-design-pattern

UART implementation on U5G9
GUI creation to use the UART feature - Code

Model.hpp X

Touc!

 This code iIs used to receive
the value available in the
gueue and send it the View.

el::Model() :
modellistener(@),
newValue (8)

el::tick()

(uxQueueMessagesWaiting (msgQueueUARTtoUI) > @)
¥QueueReceive (msgQueueUARTtoUI, &newValue, @);
if(modellistener != @

modellistener->setNewValue{newValue);

15
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UART implementation on U5G9
GUI creation to use the UART feature - Code

Modellistenerhpp X

TouchGFX > gui > include > gui > model > ModelListener.hpp > ...

Modellistener

setNewValue(uint8 t value) {]

MainPresenter.hpp X

TouchGFX > gui |1|1nl:[|1||1:~r|e': :::_: .:I rr|:.-_=|in_5|::r55r“| Zi::D - }I‘;r_lnprwsrt':z:! o O nce a.g a.l n y We use th e
, after receiving data from the
gueue and we propagate the

TouchGFX > gui > src > main_screen » MainPresenter.cpp > (@ activate() i n fo rm a'ti O n i n th e fo I I OWi n g m a'n n e r :
MainPresenter: :setNewValue(uint8 t value) M Od el —> M Od el LlSte n er —> P rese nte r —> VI eW

view.setNewValue(value);

33

setNewValue(uint8 t value);

MainPresenter.cpp X

{

MainViewhpp X

TouchGFX > gui > include > gui > main_screen > MainV|

MainView : MainViewBase

setNewValue(uint8 t wvalue);

Ky 16
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https://support.touchgfx.com/docs/development/ui-development/software-architecture/model-view-presenter-design-pattern
https://support.touchgfx.com/docs/development/ui-development/software-architecture/model-view-presenter-design-pattern

UART implementation on U5G9
GUI creation to use the UART feature - Code

setNewValue(uint
if(value <= TBULB
lightbulbs_status = value;

ode: :snprintf(DataRXTextAreaBuffer, DATARXTEXTAREA_SIZE,
RXTextArea.invalidate();

 Here is one way to turn on/off

L ITBULBS_OFF :
lightbulbl_Img.
lightbulb2_Img.

etBitmap(tc i MAP_ICON_THEME_IMAGES_ACTION_LIGHTBULB_200_200_707670_SVG_ID)

etBitmap(touct i MAP_ICON_THEME_IMAGES_ACTION_LIGHTBULB_200_200_707070_SVG_ID) th e I i htb u I bS aCCO rd i n to th e
HTBULB1_( g g

1lightbulbl_Tmg. setBitmap( i BITMAP_TCON_THEME_TMAGES_ACTION_LIGHTBULB_208_200_FFC53D_SVG_TD)

Lo o | data received through UART.

| |  Don't forget to declare the different
i S lightbulb states in an enum
e declaration. And initialize the
lightbuth:Img.invalidate H Iightbulb_status Variable.

* Note : The application should start
with both lightbulbs turned off.

S
S

lightbulh17£ setBitmap(
lightbulb2 Img.setBitmap(tc

’l 17
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UART implementation on STM32WB55




Adding UART function
UART scenario

* If phone sends 1 byte write command to the device, it will be

transmitted to the UART TX.
 If UART RX interrupt (1byte) occurs, the received data (1byte) will

be transmitted to the phone.

. —
CGD&DH-EEI5-82;:’2’::42-445244%572? CUStom SERVICE Peripheral
RSSI Status l
IS72
Custom CHARACTERISTIC 1
Write
> m LED Control
e Custom CHARACTERISTIC 2
Notification
)y m Button 1 notification
"

Ky 19
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Adding UART function
Step #1

1. Wire setting with U5G9 board

HEADER 2X19 M 5V_INT
| ONT
PBI1 B[O PB2
PC5 310 O-— pE4 []E’f
VDD |700 a——15V_EXT
[ BOOTO | 5 oo 75+ GND
O O
510 O3V PCO : UART RX
PAL3 0O NRST :
PA14 13 loord8—3v3 PC1: UART TX
Lo ofL8 Isv
_ iz)e 20 ]
GND <——0 © > GND
ooﬁ
O O VIN
S 27 00_)223?
PC15 005, PCO_ e UART TX
2150 5 PCI
VBAT |50 Of—- PAD UART RX U5G9
E:oc - PC3
00O PC2
SB14
i {ZGCIOSE

"_l PB6 % Open
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Adding UART function
Step #2

1. Open Simple_BLE Project project by CubelDE
2. Double click “Simple_BLE_Project.ioc” on CubelDE

5 Project Explorer X ; i = 0
+ [ Simple_BLE_Project
¥ Binaries

sl Includes
E Core [[H Open Associated Perspective? ™

& Drivers . : . . . . — .
Device Configuration Tool editor is associated with Device Configuration Tool perspective.

= Middlewares # Do you want to open this perspective now?
& STM32_WPAN
E Utilities
= Debug Yes No
[ Simple_BLE_Projectioc
Simple_BLE_Projectlaunch
w STM3I2ZWBSSRGVX_FLASH.IM
uw STM32WBS5RGVX_RAM.Id

Ky 2
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Adding UART function

Pinout & Configuration

&

Connectivity hd

[2C1
12C3

WUADSFI
RF

SPI
SPI2
USART1
USB

Multimedia be
Security >

Computing >

Middleware and Software Packs >

1 Itiliting >

Clock Configuration
v Software Packs
LPUART1 Mode and Configuration :

Mode|Asynchronous

~ Pinout

Hardware Flow Caontrol {RS232}|Disable

[ Hardware Flow Control (RS485)

[J LPBAM Advanced Settings

Configuration

Reset Configuration

@ NVIC Settings
& Para

NVIC Interrupt Table m Preemptlon Priority Sub Priority

LPUART1 global interrupt

@ DMA Settings

Ly
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S @& DIVA Settings
] Parameter Settings User Constants

Configure the below parameters :
Qlsearch(ci+f) | @  © i
~ Basic Parameters

Baud Rate 115200 Bits/s

Word Length 8 Bits (including Parity)

Parity None

Stop Bits 1

Step #3

1. Select LPUART1

2. Set Mode to Asynchronous

3. Enable LPUART1 global interrupt
4. Set Baud rate to 115200

IO will be assigned as thisa

LPUART1_RX &l

LPUART1_TX (588

22



Adding UART function
Step #4

« Save all (Ctrl+Shift+S)
e 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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Adding UART function
Step #5

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

hl
1]
D
D
1]
1)
D
D
D

PFwETECEER
“

24




Adding UART function
Step #6

« Update stm32wbxx_it.c as follows (location : Simple_BLE Project/Core/Src/)

¢
L
Uart_Rx_Callback();

HAL_UART_IRQHandler(&hlpuartl);

e
e
e
es
[
o
=]
RSt
E

25




Adding UART function
Step #7

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

v

UTIL_SEQ RegTask(1<<CFG TASK BUTTON1 ID, UTIL_SEQ RFU, task_buttonl);
UTIL_SEQ SetTask(1<<CFG TASK BUTTON1 ID, CFG SCH PRIO 9);

UTIL_SEQ RegTask(1<<CFG TASK UARTTX ID, UTIL SEQ RFU, task_uarttx);
UTIL_SEQ RegTask(1<<CFG TASK UARTRXCALLBACK ID, UTIL SEQ RFU, task_uartrx);

B bl

1)

B cust

D

:

1]

n ’

B
=
STM32WB55RGVX_FLASH.Id

Ly
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Adding UART function
Step #8

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

notidata = 9;
notiflag = 9;
keystate = 9;

uart_rxdata;
uart txdata;
hlpuartl;

“
o
cBRERS N
fa

L L :
: CH-N-N-N-B-J-N-N-N :

( )

I
1

APP DBG MSG( , uart txdata);

HAL_UART _Transmit_IT(&hlpuartl, &uart txdata, 1);
}

( )

I
8

APP DBG_MSG( , uart rxdata);
NotifyCharData[#] = uart rxdata;

Custom_St_nchar_Send_Notification();

HAL_UART_Receive_IT(&hlpuartl, &uart rxdata, 1);

Ly
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« Update custom_app.c as follows
(lo

L

APP_DBG_MSG(
Huli{'ldu = >

HAL_UART_R _IT(&hlpuartl, &uart

“
E ¢
W »
e ]
-
e : PEB2EBPDDEHDIBEBEBD :
N :
s : - :
) ) y :
Wi
v ) -
P
(") :
< <
> :
e 2 ]
>
- |
e

rxda

ta,

cation : Simple_BLE_Project/STM32_WPAN/App/)

Adding UART function
Step #9

)

28




Adding UART function
Step #10

« Update custom_stm.c as follows
(location : Simple_BLE Project/STM32_WPAN/App/)

- .
Pl
T

v &
] ;
D
B bl
[ 1]
.
B
.,
:
:
8
STM32WBS55RGVX FLASH.Id
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Adding UART function
Step #11

« Update custom_stm.c as follows
(location : Simple_BLE Project/STM32_WPAN/App/)

== (CustomContext.CustomSt_WcharHdle + CHARACTERISTIC_VALUE_ATTRIBUTE_OFFSET))

APP DBG_MSG(
(1'?! 1bute &

“
g &
c R BEES RN

fa

HAL_GPIO_WritePin(LD2 GPIO Port, LD2 Pin, GPIO PIN RESET);

(‘7"' ibute modified->Attr [ :7‘-[ J ==

HAL_GPIO_WritePin(LD2 GPIO Port, LD2 Pin, GPIO PIN S

s+ rnihirte n s fiad_sA++r Nat
(attribute modified->Attr [

uart txdata = attribute modified->Attr D
UTIL_SEQ SetTask(1<<CFG TASK UARTTX ID,

=
] ;
D
B bl
[ 1]
’
B
.,
:
D

8

Ly
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Adding UART function
Step #12

« Update custom_stm.h as follows
(location : Simple_BLE Project/STM32_WPAN/App/)

-
L
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Adding UART loopback
Step #13

%
. Build Project.

¥ COM26 - Tera Term VT - [m] X
i Edit  Setu Control  Window  Hel,
Unknown U e e

- - - DEGMCU_GetRevisionID= 2001
DBGMCU GetDeun:eID 495
_C2_BLE_Init command
u " >> Start Ble _Hci_Gap_Gatt_Init function

]\1:1 _reset command

_hal_urite nnnflg_data command — CONFIG_DATA_PUBADDR_OFFSET
Public Bluetnntll Address: 1:26:d8:32

te nnnflg data command — CONFIG_DATA_IR_OFFSET

. Connect your device through BLE | e

Enable Notify Roigor Tnie Lot and

ac ljap et_io_capability conmand

w N B

NOTIFIABLE

et_authentication_requirement command
>> End Ble H|:1 Gap Gatt_Init function

. ' acigatt add service conmand: ST SRU
aci_gatt_add_char comman _|
Unknown Notify aci_gatt_add_char command ST_HCHAR
. . i_hal set_radio_activity mask command
CO0- 11 i _discoverable — Success
Start Fast Advertising
1¢ HCI_LE_CONNECTION_COMPLETE_SUBEUT_CODE — Cnnnentlnn ]\andle. Bx8081
— Connection estah hed with Central: ah: f =
. — Cnnnectlnn Inl:el-ual
5 erte OXO :I Supervision Timeout:
. .

notif 1cat ion enabled?

6. Checking the received data.

HEX ASCII Response UART

NOTIFIABLE

Unknown Notify

UART

Received data (0x01) 32
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Expected result

* Necessary hardware
 1x STM32U5G9J-DK2
« 1x STM32WB55-NUCLEO
« 3x male-to-female cables (UART RX/TX, GND)

* 1x USB-C cable to power and flash the STM32U5G9J88
DK2 L

» 1x USB micro B cable to power and flash the
STM32WB55-NUCLEO
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Useful resources for Graphics

 Demos in TouchGFX Designer

» TouchGFX Technical videos YouTube playlist

* Videos in Korean YouTube playlist

o ST CO m m u n |tv Demos in TouchGFX Designer

Q
K7 communry & rasons

+ TouchGFX documentation

« Dribble for Ul inspiration

e 923 441K 6
« st.com for information on ST products v e

* Free image creation tool : Paint. NET

Ly

life.augmented Dribble website
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https://youtube.com/playlist?list=PLnMKNibPkDnGCh1M8IOCjtnJHbg9UNiMW
https://youtube.com/playlist?list=PLnMKNibPkDnFoxJqVXp51jXs-sZF34Ruf
https://community.st.com/s/topic/0TO0X0000003iw6WAA/touchgfx
https://support.touchgfx.com/4.21/ko/docs/introduction/welcome
https://dribbble.com/
https://www.st.com/content/st_com/en.html
http://www.getpaint.net/

Useful resources for Wireless

« 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=PLnMKNIbPkDNnGKkMxFkRArr9uOqg Es a7vG

"I 35
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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
https://www.youtube.com/playlist?list=PLnMKNibPkDnGkMxFkRArr9uOq_Es_a7vG​
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