Vhodno izhodne naprave

Laboratorijskavaja 4 - VP 4
VIN projekt, ,Edge Al*, STM32 F4/H7
PWM-I2C-SPI primeri, Misko3 Demo
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VIN projekt - VP4: STM32-Edge computing,
CubelDE primeri, Misko3

{- VIN projekt }

m Al v vgrajenih napravah (,Edge Computing”)

m STM32 CubelDE F4,H7 — PWM izhodi

m STM32F4 CubelDE: SPI in LIS3DSH, 12C in CS43L22

m STM32H7 CubelDE, 12C

m Misko3 — demo projekt
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Delo na STM32F4 razvojnem sistemu - zgodba
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https://stm32f4-discovery.net/

VIN projekt

Spisek opreme

VIN-VSP 2022-23 zvezek

- KnjiZnica vsebine e

188 (Cerd + E)

2 - Dodaj stran
‘-------\

Tipala za delo

sreda, 31. marec 2021 18:50

Preberi me

Tipala za delo

HC SR04 UZ Senzor

IR tipalo

Time-of-flight

37 in 1 sensor kit for Arduino
KY-005 in KY-022 IR TX/RX
KY-015 DHT11 Hum&Temp senso
KY-024 LINEAR MAGNETIC HALL
KY-028 Digital temperature modul
KY-032 INFRARED OBSTACLE AVO
KY-038 Microphone Sound Detecti

TIL A AT XL Y Y

Rain drop Sensor Module
Soil Moisture sensor
DHT22 Hum&Temp sensor
Tranzistor BC 337
Sound Sensor Detection Module LM3
PIR Napion Senzor
MPXV10GC7U Senzor pritiska
LPS35HW tipalo pritiska
LCD zasloni
SSD1306 OLED Controller
Nokia5110 graf, LCD
led 2x16 pve160203P
Izhodne naprave
WS2812 NeoPixel LED naslovijive dio
Platforme s tipali
SensorTile.box STEVAL-MKSBOX1V1
NUCLEO-MEMS Sensors
LSM6DSOX STEVAL-MKI197V1
MEMS sensors for environmental s

MEMS sensors for Industrial sampl

.-------------_,

MEMS sensor sample kit

\

e ————
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VIN projekt
Ideje

N B B B S S . .-
VIN-VSP 2022-23 zvezek S g

I - KnjiZznica vsebine

7
\Brezstiéno zaznavanje - CapSense - \
nedelja, 24. april 2022 11:28 f Spletni viri I
I Teme, podrodja I
I Brezsti¢no zaznavanje - CapSense
Capacitive Sensing Library i el
by Paul Badger I Sigrok - SW I
I 12¢ sniffer I
I Red Pitaya I
I Praktiéni izzivi v LAPSYLAB I
How it works | e
Send pln Recelve pln Breadboard samogradnja I
Gibanje I
Joystick I
DIY osciloskop STM32 I
Arduino I
Upormost/prevodnost koZe
WS2812 Neopixel I
Praktiéni lzzivi I
STM32H7508 DK + dickboards |
STMod-+ konektor 1
STM32F4 Shield + Click boards |
Clickboards |
LTE [OT 2 CLICK (BG96) |
Model Hiske |
The capacitiveSensor method toggles a microcontroller send pin to a new state and then Asddino et Homa S |
waits for the receive pin to change to the same state as the send pin. A variable is GBS S imect |
incremented inside a while loop to time the receive pin's state change. The method then |
reports the variable's value, which is in arbitrary units. ]
Watch a short video demonstration (YouTube) o

From <https://playground.arduino.cc/Main/CapacitiveSensor/>
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VIN projekt

Vasa tema ?

’——m—-

VIN-VSP 2022-23 zvezek 5

Prostor za sodelovanje
S ——————

Preberi.me

sreda, 16, marec 2022 18:09

VIM projekti Teme VIN Projekt Ideje

DN1 V-1 naprave \JN Projekt Viri

A + Dodaj stran

a| Preberi.me
1

\

Tukaj lahko objavljate svoje vsebine, vas VIN projekt:
* Naredite svojo stran z naslovom VIN projekta
*  Naredite lahko podstrani z razliénimi vsebinami (viri, gradiva, sheme, ...}
* |mejte kopijo v svojem osebnem zvezku - tukaj lahko spreminjamo vsi vsebino.

Predstavitev projekta : R
* Porocilo, ki ga oddate na e-uéilnico
o Objavite tudi na svoji strani v tem zvezku ali spletnem blogu
* Kratek video posnetek - poéljete nam ali objavite sami (link)
* GitHub: opis projekta (Readme.md) in koda

Primer DdIiEnEga| opisa projekta (informativen, izobrazevalen, ponovljiv):

Snake game on 8x8 LED matrix ysing the STM32F4 discovery board. | zrezke’s blog R

VIN - LV 6 © Rozman,Skraba, FRI



Osnovni projekt CubelDE — GPIO — nivoji programiranja

Baremetal - zbirnik

Baremetal - C

/* USER CODE BEGIN 2 */

RCC->AHB1ENR |= 0x08;
// Enable clock for GPIOD

GPIOD->MODER |= 0x01000000; //
MODE Register: bit 12 == out

/* USER CODE END 2 */
/* Infinite loop */

/* USER CODE BEGIN WHILE */
while (1)

{
GPIOD->0DR "= 0x1000;

//

INIT IO:
push {r5, re6, 1lr}
// Enable GPIOD Peripheral Clock (bit > in AHBIENR register)
ldr r6, = RCC_AHBIENR / Load peripheral clock reg address to ré
1dr r5, [ré] // Read its content to r5
orr r5, 0x00000008 // Set bit 2 to enable GPIOD clock
str r5, [ré] // Store result in peripheral clock register
// Make GPIOD Pinl2 as output pin (bits 25:24 in MODER register)
ldr r6, =GPIOD_BASE // Load GPICD BASE address to ré
1dr r5, [r6,#GPIOD MODER] // Read GPIOD MODER content to r5
and r5, Ox00FFFFFF // Clear bits 31-24 for P12-15
orr r5, 0x55000000 // Write 01 to bits 3.-24 for P12-15
str r5, [ré] // Store result in GPIOD MODER register
pop {r5, ré, pc}
LED_ON:
push {r5, ré, 1lr}
// Set GPIOD Pins to 1 (through BSSR register)
ldr ré, =GPIOD BASE // Load GPIOD BASE address to ré
mov r5, #LEDs_ON
str r5, [r6,#GPIOD BSSR] // Write to BSRR register
pop {r5, ré, pc}
LED OFF:
push {r5, ré, 1lr}
// Set GPIOD Pins to 0 (through BSSR register)
ldr r6, =GPIOD_BASE // Load GPIOD BASE address to ré
mov r5, #LEDs_OFF
str r5, [r6,#GPIOD BSSR] // Write to BSRR register
pop {r5, ré, pc}

https://qgithub.com/LAPSYLAB/ORLab-

STM32/tree/main/GPIO LEDs

https://github.com/LAPSyLAB/STM32F4 Discovery

Toggle PD12
/* USER CODE END WHILE */

/* USER CODE BEGIN 3 */
for (int i=0; i<0x1000000; i++) {};
// waste some time

}
/* USER CODE END 3 */

VIN Projects/tree/main/LED GPIO C Baremetal C

HAL - C

/* Infinite loop */

/* USER CODE BEGIN WHILE */
while (1)
{

HAL_GPIO_TogglePin(GPIOD, GPIO_PIN 12);

/* USER CODE END WHILE */

/* USER CODE BEGIN 3 */
HAL_Delay(1000);

¥
/* USER CODE END 3 */

void HAL_GPIO_TogglePin(GPIO_TypeDef* GPIOX,
uint16_t GPIO_Pin)

{
uint32_t odr;

/* Check the parameters */
assert_param(IS_GPIO_PIN(GPIO_Pin));

/* get current Ouput Data Register value
*/
odr = GPIOx->ODR;

/* Set selected pins that were at low
level, and reset ones that were high */
GPIOx->BSRR = ((odr & GPIO_Pin) <<
GPIO_NUMBER) | (~odr & GPIO_Pin);

}

https://github.com/LAPSYyLAB/STM32F4 Discov

ery VIN Projects/tree/main/LED Blink Demo

VIN - LV
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https://github.com/LAPSyLAB/ORLab-STM32/tree/main/GPIO_LEDs
https://github.com/LAPSyLAB/ORLab-STM32/tree/main/GPIO_LEDs
https://github.com/LAPSyLAB/STM32F4_Discovery_VIN_Projects/tree/main/LED_GPIO_C_Baremetal_C
https://github.com/LAPSyLAB/STM32F4_Discovery_VIN_Projects/tree/main/LED_GPIO_C_Baremetal_C
https://github.com/LAPSyLAB/STM32F4_Discovery_VIN_Projects/tree/main/LED_Blink_Demo
https://github.com/LAPSyLAB/STM32F4_Discovery_VIN_Projects/tree/main/LED_Blink_Demo

"
VIN projekt - VP4: STM32-Edge computing,
CubelDE primeri, Misko3
m VIN projekt

{- Al v vgrajenih napravah (,Edge Computing” ) }

m STM32 CubelDE F4,H7 — PWM izhodi

m STM32F4 CubelDE: SPI in LIS3DSH, 12C in CS43L22

m STM32H7 CubelDE, 12C

m Misko3 — demo projekt
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dge computing
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" N
Edge computing

Smart system challenges
Moving to edge computing

CLOUD COMPUTING EDGE COMPUTING
Collect and send data Protocol translation and Big Data and
device management heavy computation

{3“@{;\ - =) & Time-sensitive applications should be locally processed
G <o e () o
- S e LD
&
«®
Optimized computation

Collect, Process Local Processing of Data and Advanced Analysis

3 Mission-critical functions
3§ I Qo Th L 1T '|' ARLE u " (_H\BI And S&nd Data
‘ Wwith [T1

{3} N 11100101 101010011 1000111001 — g Dppnr!unlty: wmp'-'tm\r?mse 0
@ & bt e e ’ i processing for real-time elaboration and best power efficiency
Privacy and security considerations

_E:_
=

Power consumption

© Rozman,Skraba, FRI
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dge computing

Al is moving to the edge I

Capabilities included in a project Advanced technology in a project

m Currently Using 2019 [N = 194)
Real-time capability 5‘”‘59-& Considering Using 2019 (N = 314

Digital signal processing I 51'@6“

43%
Embedded vision
Metworking capability 40‘!%4% 3T
Analog signal processing T "“ﬁm "'T: ' L EZ
capabilities
; ity 47,
Wireless capability 435_'.-“ T 68%
Battery-powered |—————— %‘;{; Embedded speech 7%, of EMEA users
. are considering
Rugged design EG—_—————— 3':&,{_ I using Machine
- ) oy Learning
U % e, 2018 (N = 843) 38%
Al (machine learning)* @ 2017 (N = 1,107) Virtusl Reality (VR) capabilities [ 1:;;
GPU* 9%
& Augmented Reality |AR) capabilities - i 19%
ASPENCORE *Al and GPU were added in 2019. | A FENGOUE

+ 15% of embedded projects already include Al in 2019
+ Pervasion of Machine Learning and other Al capabilities

VIN - LV 11 © Rozman,Skraba, FRI
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dge computing — moduli, tipala

LSM6DSOX — SensorTile.box

’_----------------------------------------------------.

. ~

'l Cabture data Label data Build Embed Process \

i P decision tree decision tree new data :

: i d?’ :

I :“f i

: > > : i ﬁf‘ i ) I
- Accelerometer ; I
< : > Filters > Classification ; |
% I > Gyroscope > - DT tati > ) Real-time test > :

; : implementation /:
1 > Features > Results i e 5 I
\ > External sensors > ; ' ; /
SensorTile.box SensorTile.box
+ STEVAL-MKSBOX1V1 { - - - i+ STEVAL-MKSBOX1V1
I E i ! ,
ol B NOUSB cable: . wmieoguUl* . NoUSBcable:
= . STBLESensor Ynico GUI .+ STBLESensor
) | *External tools for building decision tree: With USB cable:
g Wih USB cable: Weka, RapidMiner, MATLAB, Python .+ EP-SNS-STBOX1
« Unicleo GUI ] .+ Unicleo GUI

(for advanced level)
= AlgoBuilder

VIN - LV 12 © Rozman,Skraba, FRI
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dge computing — moduli, tipala

BHI260AP ) BOSCH

Ultra-low power, high performance,
self-learning Al smart sensor with
integrated accelerometer and gyroscope

LSM6DSOX Unique Performance

Distance

E v . optimization
| . | atsystem | l

! : level |

B Full activity i B .

@l monitoring ':2,%2;2:'

W processing ! A’ . %

__________________________________________

LSM6DSOX adapter board
for a standard DIL24 socket

VIN - LV 13 © Rozman,Skraba, FRI
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dge computing — moduli, tipala
)

LSM6DSOX Unique Performance

7

~
0OND "R 38 OO0 odn Oon

-
-

-

High Accuracy
Noise: Gyro 3.8 mdps/\VHz

& compressed 9kB FIFO

Sensor HUB

Accelerometer 70 pg/VHz
h LSM6DSOX

Low Current Consumption

Embedded Pedometer 2.x

LSM6DSOX adapter board
for a standard DIL24 socket

WeChat Compliant

0.55mA HP combo

‘
%b B

-15% vs. LSM6BDSL/M

QIS Stabilization Core

Q

Q +
f X3 mm O
New ultra low power Axl: : 25xx0.86
14uA @100Hz ODR '

New Standard Protocol ]

13C /12C / SPI

Finite State Machine &
Machine Learning Core

Machine Learning Core

Start node

node

Finite State Machine

RESET

RESET

COMMAND
PARAMETERS

RESET
CONT

FSM & MLC allows sensors to process data with reduced help of a host MCU

VIN - LV 14
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Edge computing — Optimizacija Al modelov

9 = --- Easily optimize and bencmk
1’ = neural netwolrk models for STM32

—— == |

-
sTm32 U
Cube Al

Optimize
Load pre- pand
trained NN quantize

Generate
code

B al *Q
Upload your own Get metrics on Measure inference Download the Al code
model or select one complexity and time on real STM32 for your STM32
from STM32 model memory footprint boards remotely
Zoo

https://stm32ai-cs.st.com/home

VIN - LV 15 © Rozman,Skraba, FRI


https://stm32ai-cs.st.com/home

"
VIN projekt - VP4: STM32-Edge computing,
CubelDE primeri, Misko3
m VIN projekt

m Al v vgrajenih napravah (,Edge Computing“ )

{l STM32 CubelDE F4,H7 — PWM izhodi }

m STM32F4 CubelDE: SPI in LIS3DSH, 12C in CS43L22

m STM32H7 CubelDE, 12C in Touch panel, zaslon

m Misko3 — demo projekt

VIN - LV 16 © Rozman ,Skraba, FRI




CubelDE — delo s projekt

Kopiranje/preimenovanje projekta:
+ Kopiranje projekta Cube MX I:
* Znotraj CubelDE

Kopiranje CubelDE projekta z CubeMX .ioc da
1) Edit > Copy.
2) Edit > Paste.

@
3) Preimenuj .iW

5) Project > Clean.

6) Generiraj kodo s CubeMX.

7) Project > Build Project.

8) Debug As Stm32 Application.
9) Debug aplikacije.

4) Zbrisi Debug.launch dato%r

Skopiram, preimenujem ioc, generiram kodo, briSem Debug.launch, clean in build

+ Kopiranje projekta Cube MXII:
° Uporaba OrOdJa STM Cube Project Copy

€=

I8 Copy Project

Project name: | STM32_SPI_LIS302DL_Basic

[ Use default location

Location: ‘

Browse...

Choose file system: | default ~

Project location directory must be specified

Copy

Cancel

5TM32_SPI_LIS302DL _Basic.ioc
SR 5B KeytEBaunch—

-------’

Uhodni Projekt: |/

Ime Hovega Projekta: |NewProject

Kopira) Projekt

Pomoé

Brskaj

https://github.com/LAPSYLAB/STM32F4 Docs _and Examples/tree/main/CubelDE

[ Izberite mapo

«

Organiziraj »

v [}« Cub.. >

& Sluzba

@ Workspaces
&/ Arduino_IDE

&/ BlucPil
&/ CubelDE

Misko3
ORLab-5TM32

STM32F4_Discov.. »

Nova mapa

ORLab-STh32_TODO_Projects

STM32Cube_FW_F4_VTZ6)
STM32F4 Discovery_Projects
STM32F4 Discovery_TODO_Projects
STM32F4_Discovery_VIN_Projects

v

<

X

v o O Preiséi STM32F4 Discovery....

Datur

Ime

@ Audio_playback_and_record

e n e e oo0e

git

Buzzer_PWM_Deme
Initial_Breadboard_VIN
LED_Blink_Demo
LED_Blink_Deme_QEMU
LED_GPIO_C_Baremetal.C
LED_PWM_Demo.
STM32_SPI_LIS302DL_Basic
STM32_USE_Key_LED

Mapa:

STM32_SPI_LIS302DL_Basic

Izberite mape

VIN - LV

17
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https://github.com/LAPSyLAB/STM32F4_Docs_and_Examples/tree/main/CubeIDE

¢—-—--—---\ L4

,/ \ oy {Green f‘}
LEDY gy, PDI2 JR40 1 2
1 LIS isln
. . . . Reset_State 1 I LD ”
Oange
STM32F4 — PWM signali za LED diode (LED dimmer) Aoe B ) N
ADC3_EXTI1H| 1 SRR [Ty
FSMC_D1 — 1 'ﬁsj A
ESMC. DAt LR pood IR4L g 2
1 | T T H
GPIO_Input 1 |Mm LOG
HAL C GPIO_Output 1 I Flue e
- GPIO_Analog LED% Py s VR4Z 1 3
EVENTOUT ‘\ TR, 7 'I [
GPIO_EXTI15| N o e e _—

PR1R

CubeMX :
1. New project -> STM32 Project -> Board -> 407DISC1
2. CubeMX: Spremeniti USB Host v USB Device :
Connectivity -> USB_OTG_FS -> Mode v Device Only
Middleware -> DEVICE_USB in Class Virtual Com Port

Berime.txt

B

Al ] ®@

Categories

3. Spremeniti pine PD12-PD15 (LED diode) v TIM4_CH1-4

tim4 Vse kanale spremeniti na PWM Generation CH1-4 System Core 4
4. Clock : \
Ura $tevca = 1 MHz i [ e
Prescaler (PSC - 16 bits value) Prescaler (PSC - 16 bits\ s - ADC3
must be between 0 and 65 535 = 84-1=83 (clogk 1M }ii T oo
Perioda Stetja je 100 (duty cycle pa lahko 0-100)
Counter Period (AutoReload Register - 16 bits value ) CO fimers -
Period (AutoReload Register - 16 bits value ) = 100-1 = 99 RTC .
TIMA1

TIM2

Pinout & Configuration

[ LED_PWM_Demoiioc main.c

Clock Configuration

v Software Packs

TIM4 Mode and Configuration :

~]

Slave Mode |D|sable

~]

Trigger Source |D|sable
mwmraa.uwwnw-__-__-__-__-_\d‘

I' Channel1 |F'WIVI Generation CH1 V| 1
| Channel2 [PWM Generation CH2 ~|1
I Ghannei3 [PvuM Generation GH3 ~] :
I\ Channeld |[PYWM Generation CH4 ~ ’l

—— -
G s |Disable

[ Use ETR as Clearing Source

[ XOR activation
[1 One Pulse Mode

Configuration

Reset Configuration

ettings

arameter Settings

Configure the below parameters :

@ o)

Qfsearcn citF) | @ @
W&w’igﬁ_-__-__-

Prescaler (PSC - 16 bits value) 84-1

TIMA3

TiM14
Connectivity >
Multimedia >

-
rP.nufWMW-----J.Jn.‘
Counter Period (AutoReload ... 100-1,
Hn emal Clock UTwEun'[CRdT "5 Division
auto-reload preload Disable
~ Trigger Output (TRGO) Parameters
Master/Slave Mode (MSM bit) Disable (Trigger input effect not delayed)

Trinner Fuent Selartinn Res=eat (116G hit from Ty FGRY

VIN - LV 18
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Osnovni projekt CubelDE — GPIO — PWM, LED diode

HAL - C CubeMX - dodatne spremembe osnovnega projekta :
/* USER CODE BEGIN PV */ 1. New project -> STM32 Project -> Board -> 407DISC1
#define BUFSIZE 256
char SendBuffer[BUFSIZE]; 2. CubeMX: Spremeniti USB Host v USB Device :
Connectivity -> USB_OTG_FS -> Mode v Device Only
/* USER CODE END PV */ Middleware ->DEVICE_USB in Class Virtual Com Port

/* USER CODE BEGIN 2 */
3. Spremeniti pine PD12-PD15 (LED diode) v TIM4_CHO-3

HAL_TIM_PWM_Start(&htim4, TIM_CHANNEL_1); tim4 Vse kanale spremeniti na PWM Generation CHO-3
HAL_TIM_PWM Start(&htim4, TIM_CHANNEL 2);
HAL_TIM_PWM Start(&htim4, TIM_CHANNEL 3); 4. Clock -

HAL_TIM_PWM_Start(&htim4, TIM_CHANNEL_4); Ura ite 1 MH
ra stevca = z

Prescaler (PSC - 16 bits value) Prescaler (PSC - 16 bits value) must be

/* USER CODE END 2 */
between 0 and 65 535 = 84-1 =83 (clock 1Mhz)

/* Infinite loop */ . o e
/% USER CODE BEGIN WHILE */ Perioda Stetja je 100 (duty cycle pa lahko 0-100)

while (1) Counter Period (AutoReload Register - 16 bits value ) Counter Period
{ (AutoReload Register - 16 bits value ) = 100-1 = 99

htim4.Instance->CCR1 = duty;
htim4.Instance->CCR2 = 100-duty;
htim4.Instance->CCR3 = duty;
htim4.Instance->CCR4 = 100-duty;

/* USER CODE END WHILE */

/* USER CODE BEGIN 3 */
snprintf (SendBuffer,BUFSIZE,"USB:0.1 secs. Duty=%d%%\r\n",duty);
CDC_Transmit_FS(SendBuffer,strlen(SendBuffer));

duty = (duty + 1) ;
if (duty > 100 )
duty = 0;

HAL_Delay(1090);

}
/* USER CODE END 3 */

https://github.com/LAPSYyLAB/STM32F4 Discovery VIN Projects/tree/main/LED PWM_ Demo

VIN - LV 19 © Rozman,Skraba, FRI


https://github.com/LAPSyLAB/STM32F4_Discovery_VIN_Projects/tree/main/LED_PWM_Demo

Osnovni projekt CubelDE — GPIO — PWM, LED diode

HAL - C RIGOL F 1. 441
/* USER CODE BEGIN PV */ ! =
#define BUFSIZE 256
char SendBuffer[BUFSIZE];
Max Duty
/* USER CODE END PV */
/* USER CODE BEGIN 2 */

HAL_TIM_PWM Start(&htim4, TIM_CHANNEL_1);
HAL_TIM_PWM Start(&htim4, TIM_CHANNEL 2);

HAL_TIM_PWM Start(&htim4, TIM_CHANNEL_3);

HAL_TIM_PWM Start(&htim4, TIM_CHANNEL_4); Min Duty

/* USER CODE END 2 */

/* Infinite loop */
/* USER CODE BEGIN WHILE */

while (1)

{
htim4.Instance->CCR1 = duty; -
htim4.Instance->CCR2 = 100-duty; RIGOL

htim4.Instance->CCR3 = duty;
htim4.Instance->CCR4 = 100-duty;

* * .
/* USER CODE END WHILE */ Min Duty
/* USER CODE BEGIN 3 */

snprintf (SendBuffer,BUFSIZE,"USB:0.1 secs. Duty=%d%%\r\n",duty);
CDC_Transmit_FS(SendBuffer,strlen(SendBuffer));

duty = (duty + 1) ;
if (duty > 100 )
duty = @; Max Duty

HAL_Delay(100);

————————— e —

}

/* USER CODE END 3 */ H1= 1.AEL U Time Sa

https://github.com/LAPSYLAB/STM32F4 Discovery VIN Projects/tree/main/LED PWM Demo
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https://github.com/LAPSyLAB/STM32F4_Discovery_VIN_Projects/tree/main/LED_PWM_Demo

STM32F4 — PWM signali/melodija za brencaca (Buzzer)

HAL - C
Brencac se prikljuci na PA15 (TIM2->CH1) in GND

g

Reset_State

ADC1_EXTI15]
CubeMX : ADC2_EXTI15
1. New project -> STM32 Project -> Board -> 407DISC1 e
2. CubeMX: Spremeniti USB Host v USB Device : g;:;-:gg

Connectivity -> USB_OTG_FS -> Mode v Device Only
Middleware -> DEVICE_USB in Class Virtual Com Port

SYS_JTDI

|22

TIM2_ETR
GPIO_Input
GPIO_Output
GPIO_Analog
EVENTOUT
GPIO_EXTI15

3. Spremeniti pin PA15 v TIM2->CH1
tim2 kanal 1 spremeniti na PWM Generation CH1

4. Clock :
Ura Stevca =1 MHz
Prescaler (PSC - 16 bits value) = 84-1 = 83 (clock 1Mhz)
Perioda Stetja se bo dolocala glede™a noto (duty cycle je vedng 50%)
Counter Period (AutoReload Register -6 bits value )
ARR = 1000000 (ura $tevca) / Frekv.ndte[Hz]
CCR1 bo vedno ARR/2 (50% duty cycle)

Vec informacij ABeriMe.txt

g net PTP clock (MHz)

HCLK to AMRbus, core,
memarv and QIMHz7)

e HEAN

To Cortex System timer
FCLK Cortex clock (MHz)
SYSCLK (MHz) | AHB Prescaler HCLK (MHz)

168 11~ 168 14~

APB1 Prescaler

Nota:

ARR_period = (int)(leeeeee/NoteFreq);

168 MHz max
el el rel ]

//Already prescaled to 1 MHz
setPWM(htim2, TIM_CHANNEL_1, ARR_period, ARR_period/2);

==

APB1 Timer clocks (MHz)

snprintf (SendBuffer,BUFSIZE,"Melody[%d],Note #%d F=%d Hz Duration:%d ms| ARR=%d CCR
1

1 1
I Delaymsecs = noteDurations[melodyIndex][noteIndex] * melodySlowfactor[melodyIndex]; 1
1 1
1 1
I ¢DC_Transmit_FS(SendBuffer,strlen(SendBuffer));

1

/

N HAL Delay(Delaymsecs) i, o o o o o o o o o o o o o o e o e e e o e o e e

PO
SN 42 | apet peripheral clocks (MHz)
2 Ninz ma

e

melody.h

[ ##H Y "Crazy Frog" song of Crazy frog album™*g#i###istat//
const uint32_t CrazyFrog notes[] = {

NOTE_D4, @, NOTE_F4, NOTE_D4, 8, NOTE_D4, NOTE_G4, NOTE_D4, NOTE_C4,
NOTE_D4, 8, NOTE_A4, NOTE_D4, @, NOTE_D4, NOTE_AS4, NOTE_A4, NOTE_F4,
NOTE_D4, NOTE_A4, NOTE_D5, NOTE_D4, NOTE_C4, @, NOTE_C4, NOTE_A3, NOTE_E4
8,NOTE_D4,NOTE_D4

1s

const uint32_t  CrazyFrog_durations[] = {
8, 8, 6, 16, 16, 16, 8, 8, 8,
8, 8, 6, 16, 16, 16, 8, 8, 8,
8, 8, 8, 16, 16, 16, 16, 8, 8, 2,
8,4,4

B
[ /#iHEHEREEEND of Crazy Frog##tsHititht//

Buzzer_PWM_Demo.ioc - Pinout & Configuration

Pinout & Configuration Clock Configurat

w Software Packs

Q TIM2 Mode and Configuration :
Mo |
Categories 5
AR Slave Mode |D|sable ~ |
System... * Trigger Source |Disable A |
N Clock Source ‘Internal Clock ~ |

-
Channel1 |PWM Generation CH1 1 ~
- - o
Channel2 |Disable ~

Timers ™

- Channel3 [Disable ~|

?J\; Channel4 Disable ~|
Combined Channels |Disable |

Tims [ Use ETR as Clearing Source

TIM4

TIM5 [0 XOR activation

I:m: [J One Pulse Mode

TIM8

TiMe

TIM10

TIM12

TIM13 ® NVIC Settings @ GPIO Settings

® Parameter Settings @ User Constants

TIM14

ure the below parameters :
afsearch ctivF) | @ @ o
~ Counter Settinﬁ
i
Prescaler (PSC - 16 bits... 83 1
— TR T P —— g ——
Counter Period (AutoRel... 0

Connect... »

Multime... #

Qaruritu 3
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STM32F4 — PWM signali/melodija za bren¢aca (Buzzer)

HAL - C

/* Infinite loop */

/* USER CODE BEGIN WHILE */
while (1)

{

melodyCount = sizeof(melodySizes)/ sizeof(uint32_t);

for(melodyIndex = @; melodyIndex < melodyCount; melodyIndex++)

Melody.h:

[/ A "Crazy Frog" song of Crazy frog album**#t######E/ /
const uint32_t CrazyFrog_notes[] = {
NOTE_D4, @, NOTE_F4, NOTE_D4, ©, NOTE_D4, NOTE_G4, NOTE_D4, NOTE_C4,
NOTE_D4, ©, NOTE_A4, NOTE_D4, ©, NOTE_D4, NOTE_AS4, NOTE_A4, NOTE_F4,
NOTE_D4, NOTE_A4, NOTE_D5, NOTE_D4, NOTE_C4, @, NOTE_C4, NOTE_A3, NOTE_E4,
NOTE_D4,
0,NOTE_D4,NOTE_D4
s

const uint32_t CrazyFrog_durations[] = {

( 8, 8, 6, 16, 16, 16, 8, 8, 8,
i 8, 8, 6, 16, 16, 16, 8, 8, 8,
for(noteIndex = @; noteIndex < melodySizes[melodyIndex]; noteIndex++) 8, 8, 8, 16, 16, 16, 16, 8, 8, 2,
{ 8,4,4
// buzzerSetNewFrequency(melody[melodyIndex][noteIndex]); }s
NoteFreq = melody[melodyIndex][noteIndex]; [ [HHEHEHHEHEHEND Of Crazy FrogitHHHHHHHE/ /
if (NoteFreq == @) NoteFreq = 1;
ARR_period = (int)(1000000/NoteFreq); //Already prescaled to 1 MHz
setPWM(htim2, TIM CHANNEL_1, ARR_period, ARR_period/2);
Delaymsecs = noteDurations[melodyIndex][noteIndex] * melodySlowfactor[melodyIndex];
HAL_Delay(Delaymsecs);
} Melody.h:
snprintf (SendBuffer,BUFSIZE,"\r\n\r\nEnd of Melody[%d]\r\n\r\n",melodyIndex); const uint32_t* melody[] ={marioMelody, secondMelody,

CDC_Transmit_FS(SendBuffer,strlen(SendBuffer));

Titanic_Melody,Pirates_notes,CrazyFrog notes};

const uint32_t* noteDurations[] = {marioDuration, secondDuration,
Titanic_duration,Pirates_durations,CrazyFrog_durations};

const uint16_t melodySlowfactor[] ={15, 30, 20, 20, 20};

const uint32_t melodySizes[] ={sizeof(marioMelody)/sizeof(uint32_t),
sizeof(secondDuration)/sizeof(uint32_t),
sizeof(Titanic_duration)/sizeof(uint32_t),
sizeof(Pirates_durations)/sizeof(uint32_t),
sizeof(CrazyFrog_durations)/sizeof(uint32_t)};

https://github.com/LAPSYLAB/STM32F4 Discovery VIN Projects/tree/main/Buzzer PWM _ Demo
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STM32F4, H7 — PWM signali/melodija za bren¢aca (Buzzer)

/* Infinite loop */ HAL - C
/* USER CODE BEGIN WHILE */

while (1)

{

melodyCount = sizeof(melodySizes)/ sizeof(uint32_t);

for(melodyIndex = @; melodyIndex < melodyCount; melodyIndex++)
{
for(noteIndex = @; noteIndex < melodySizes[melodyIndex]; noteIndex++)
{
// buzzerSetNewFrequency(melody[melodyIndex][noteIndex]);
NoteFreq = melody[melodyIndex][noteIndex];
if (NoteFreq == @) NoteFreq = 1;

ARR_period = (int)(1000000/NoteFreq); //Already prescaled to 1 MHz
setPWM(htim2, TIM_CHANNEL_1, ARR_period, ARR_period/2);

Delaymsecs = noteDurations[melodyIndex][noteIndex] * melodySlowfactor[melodyIndex];

HAL_Delay(Delaymsecs);

}

snprintf (SendBuffer,BUFSIZE,"\r\n\r\ntEnd of Melody[%d]\r\n\r\n",melodyIndex);

CDC_Transmit_FS(SendBuffer,strlen(SendBuffer));

} Melody.h:
const uint32_t* melody[] ={marioMelody, secondMelody,
Titanic_Melody,Pirates_notes,CrazyFrog_notes};
const uint32_t* noteDurations[] = {marioDuration, secondDuration,
Titanic_duration,Pirates_durations,CrazyFrog durations};
const uint16_t melodySlowfactor[] ={15, 30, 20, 20, 20};

const uint32_t melodySizes[] ={sizeof(marioMelody)/sizeof(uint32_t),
sizeof(secondDuration)/sizeof(uint32_t),
sizeof(Titanic_duration)/sizeof(uint32_t),
sizeof(Pirates_durations)/sizeof(uint32_t),
sizeof(CrazyFrog_durations)/sizeof(uint32_t)};

Melody.h:
// Zapisi not v [Hz]
#define NOTE_C4 262
#define NOTE_CS4 277
#define NOTE_D4 294
#define NOTE_DS4 311
#define NOTE_E4 330
#define NOTE_F4 349
#define NOTE_FS4 370
#define NOTE_G4 392
#define NOTE_GS4 415
#define NOTE_A4 449

// Zapisi melodij v notah [Hz] in trajanju
[ /AR Y "Crazy Frog" song of Crazy frog
album* * st/
const uint32_t CrazyFrog_notes[] = {
NOTE_D4, @, NOTE_F4, NOTE_D4, ©, NOTE_D4, NOTE_G4,
NOTE_D4, NOTE_C4,
NOTE_D4, ©, NOTE_A4, NOTE_D4, ©, NOTE_D4, NOTE_AS4,
NOTE_A4, NOTE_F4,
NOTE_D4, NOTE_A4, NOTE_D5, NOTE_D4, NOTE_C4, @,
NOTE_C4, NOTE_A3, NOTE_E4, NOTE_D4,
0,NOTE_D4,NOTE_D4
¥

const uint32_t CrazyFrog_durations[] = {
8, 8, 6, 16, 16, 16, 8, 8, 8,

, 8, 6, 16, 16, 16, 8, 8, 8,

, 8, 8, 16, 16, 16, 16, 8, 8, 2,

4,4

00 00 0O

3
[/ ##HHHHHHEEND of Crazy Frog#it#Hii#iitt//
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melody.h

[/ ###EHH Y "Crazy Frog" song of Crazy frog album**##f#########H//
const uint32_t CrazyFrog notes[] = {

NOTE_D4, @, NOTE_F4, NOTE_D4, 8, NOTE_D4, NOTE_G4, NOTE_D4, NOTE_C4,
NOTE_D4, 8, NOTE_A4, NOTE_D4, @, NOTE_D4, NOTE_AS4, NOTE_A4, NOTE_F4,
NOTE_D4, NOTE_A4, NOTE_D5, NOTE_D4, NOTE_C4, @, NOTE_C4, NOTE_A3, NOTE_E4
8,NOTE_D4,NOTE_D4

1s

STM32H7 — PWM signali/melodija za bren¢aca (Buzzer)

HAL -C

Reset_State

const uint32_t  CrazyFrog_durations[] = {

ADC1_INP15
Brencac se prikljuci na PA3-PWM na STMod+ Clickboard (TIM2->CH4) in GND ADC2_INP15 308 0 18 T8 10 8 5 5
riklju¢itev lahko naredimo skupaj na nasledniji vaji — VP5 ETH_COL 8, 8, 8, 16, 16, 16, 16, 8, 8, 2,
(priklj paj ji vaj ) LPTilfs.ouT
LTDC_B2 s
LTDC_B5 [/ #HEEEHEEHENd of Crazy Frog###sitinasast//

CubeMX:
1. Osnovna nastavitev plosée

TIM15_CH2

STM32H750B-DK_Buzzer_PWM_Demo.ioc - Pinout & Configuration

TIM5_CH4

USART2_RX g . ]
e . - Pinout & Configuration Clock Co
2. Spremeniti pin PA3 v TIM2->CH4 USB_OTG_HS_ULPI_DQ .
. e . GPIO_Input v Softwar
tim2 kanal 4 spremeniti na PWM Generation CH4 GPIO_Output ol @ 12 Mode and Confauration
ke i e
EVENTOUT Categories | A->Z
3. Clock & TIM2: GPIO_EXTI3 < Slave Mode Disable ]
v ystem Core >
Ura stevca = 1 MHZ Trigger SourcelDisabIe V‘
Prescaler (PSC -16 bits Value) =6 Analog ; Clock Source ‘Intemal Clock V‘
Timers v Channel1 |Disable ~]
Perioda Stetja se bo dolocala glede na no Ghafnei2 Disable ~]
Counter Period (AutoReload Register - 16 bl 2“2"‘_9'3.2‘5_5%.__.__‘_—V‘
N Chi 14 PWM G tion CH4 4
ARR = 1000000 (ura 3tevca) / Frekv.note[H ez l_c_a;e_da_ TenT:a '::‘ 1 V:
ombine: annels Isable
CCR1 bo vednoJARR/2 (50% duty cycle) LPTIM4 _ :
LPTIMS Use ETR as Clearing Scurce
v . .. H RTC [J XOR activation
Vec informacij | BeriMe.txt L& o cpo clocks tarn TIM 1 ] One Pulse Mode
TIM3
e Tia4
— TIM5
—_ 4-7.; APB3 Peripheral C MHz) TIMT
. TIMg
.TU AHB1.2 Peripheral Clocks (M T|M12 s User Constants
SYSCLK(MHz)  D1CPRE Prescalsr HPRE Prescaler o Configure the below parameters
> 64 > 1 v . e M~ [ 64 o apez periphera Ciocks i) Ql:l © @ (i ]
SPH.23 € ook Mux e X1 (= 64 Ta APB2 Timar clocks (MHz) \I ‘i’-ﬁww STt T oL ————— £y

Prescaler (PSC ... 63 1
—— | —— — - —-—
Counter Period (... 4294967295

Nota: '

o e e e

Connectivity >

-

ARR_period = (int)(1000000/NoteFreq); //Already prescaled to 1 MHz 1
setPWM(htim2, TIM_CHANNEL_4, ARR_period, ARR_period/2); :

1

Delaymsecs = noteDurations[melodyIndex][noteIndex] * melodySlowfactor[melodyIndex]; 1

= ———

A S S N R S RN N SN SN RN NN SN SN NN SN SN NN NN SN SN SN SN SN NN NN SN RN N SN SN NN SN SN SN N S S S
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STM32H7 — PWM signali/melodija za bren¢aca (Buzzer)

Pravilna prikljucitev
Rt RS w T\ S e e

Idl

Qe HO

PWM — PA3
GPIO - PH12

vor L¥VN 309
WNDJSP AC'C

AN RST, CS SCKMSOMOS| 33 GND
e =N~
S i o (— % =

IR |
2 > © oo

%
:
B9 9w

GND
ad 3
No*

.
= v(ds zas

8l @ 1
CINO
ol Mol

i8s

ADC - PA4

GPIO - PH10
o
f2°)

AS

UNDJOP AC'E

g 0
| @® 4
SN =
@ @)
aNo
921 9A0I9

https://www.st.com/en/evaluation-tools/stm32h750b-dk.html
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STM32H7 — PWM signali/melodija za bren¢aca (Buzzer)

HAL - C

/* Infinite loop */

/* USER CODE BEGIN WHILE */
while (1)

{

melodyCount = sizeof(melodySizes)/ sizeof(uint32_t);

for(melodyIndex = @; melodyIndex < melodyCount; melodyIndex++)

Melody.h:

[ [ Y * "Crazy Frog" song of Crazy frog album**#tHt##i#t/ /
const uint32_t CrazyFrog_notes[] = {
NOTE_D4, @, NOTE_F4, NOTE_D4, @, NOTE_D4, NOTE_G4, NOTE_D4, NOTE_C4,
NOTE_D4, ©, NOTE_A4, NOTE_D4, @, NOTE_D4, NOTE_AS4, NOTE_A4, NOTE_F4,
NOTE_D4, NOTE_A4, NOTE_D5, NOTE_D4, NOTE_C4, @, NOTE_C4, NOTE_A3, NOTE_E4,
NOTE_D4,
0,NOTE_D4,NOTE_D4
¥

const uint32_t CrazyFrog_durations[] = {

( 8, 8, 6, 16, 16, 16, 8, 8, 8,
for(noteIndex = @; noteIndex < melodySizes[melodyIndex]; noteIndex++) S Bl e ey e R B S
8, 8, 8, 16, 16, 16, 16, 8, 8, 2,
{ 8,4,4
// buzzerSetNewFrequency(melody[melodyIndex][noteIndex]); }s
NoteFreq = melody[melodyIndex][noteIndex]; [ [HHEHHEHEHAHEND Of Crazy FrogHHHHEHHHAHI/ /
if (NoteFreq == @) NoteFreq = 1; & COM4 - PuTTY
ARR_period = (int)(1000000/NoteFreq); //Already prescaled to 1 MHz
setPWM(htim2, TIM_CHANNEL_4, ARR_period, ARR_period/2);
Delaymsecs = noteDurations[melodyIndex][noteIndex] *
melodySlowfactor[melodyIndex];
HAL_Delay(Delaymsecs); Melody. h:
snprintf (SendBuffer,BUFSIZE,"Melody[%d],Note #%d F=%d Hz Duration:%d ms| const uint32_t* melody[] ={marioMelody, secondMelody,
CCR1=%d\r\n",melodyIndex,noteIndex,melody[melodyIndex][noteIndex],Delay titanic Melody,Pirates notes,CrazyFrog notes}:
m2.Instance->ARR,htim2.Instance->CCR1); const uint32_t* noteDurations[] = {marioDuration, secondDuration,
HAL_UART_Transmit(&huart3,SendBuffer,strlen(SendBuffer),100); Titanic_duration,Pirates_durations,CrazyFrog_durations};
} const uint16_t melodySlowfactor[] ={15, 30, 20, 20, 20};

const uint32_t melodySizes[] ={sizeof(marioMelody)/sizeof(uint32_t),
sizeof(secondDuration)/sizeof(uint32_t),
sizeof(Titanic_duration)/sizeof(uint32_t),
sizeof(Pirates_durations)/sizeof(uint32_t),
sizeof(CrazyFrog_durations)/sizeof(uint32_t)};

https://github.com/LAPSYLAB/STM32H7 Discovery VIN Projects/tree/main/STM32H750B-DK Buzzer PWM Demo

VIN - LV

26 © Rozman,Skraba, FRI


https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/tree/main/STM32H750B-DK_Buzzer_PWM_Demo

" JEE
VIN projekt - VP4: STM32-Edge computing,
CubelDE primeri, Misko3
m VIN projekt

m Al v vgrajenih napravah (,Edge Computing”)

m STM32 CubelDE F4,H7 — PWM izhodi

{ m STM32F4 CubelDE: SPI Iin LISBDSHJ 12C in CS43L22

m STM32H7 CubelDE, 12C

m Misko3 — demo projekt
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VP 4 - STM32 CubelDE, SPI in LIS3DSH

Gradiva

SPI - serial peripheral interface

Subject to general operating conditions for Vdd and Top. o T ———

5

541

Digital main blocks

State machine

The LIS3DSH embeds two state machines able to run a user defined program.

The program is made up of a set of instructions that define the transition to successive
states. Conditional branches are possible.

From each state (n) it is possible to have transition to the next state (n+1) or to reset state.
Transition to reset point happens when "RESET condition” is true; Transition to the next step
happens when “NEXT condition” is true.

Interrupt is triggered when output/stop/continue state is reached.

Each state machine allows to implement gesture recognition in a flexible way, free-fall,
wake-up, 4D/6D arientation, pulse counter and step recognition, click/double click,
shake/double shake, face-up/face-down, turn/double turn:

Table 8. LIS3DSH state machines: sequence of state to execute an algorithm

next

'
|
'
i
1
'

reset

=) ] INTset

AMT0212v1

SPI slave timing values | | I
Vaue () |
el Parameter r Unit I
Min. Max.
|
] SPI clock cycle 100 n ns I
) SPI clock frequency L] 10 MHz
" A2 eatin Hma & I I
I’C - inter IC control interface | I
Subject to general operating conditions for Vdd and Top. I I
12C slave timing values I I
12 standard mode "/ 2]} fast mode ) Unit I
ni
Min. Max. Mirl Max. I
SCL clock frequency o 100 oi 400 kHz |
I I
Table 7. Absolute maximum ratings I I
Symbol Ratings Iﬂaximum value Unit
Vdd | Supply voltage I oswas v I

- -

Application hints

Figure 5. LIS3DSH electrical connection

o
Vd
L oa
o o ¥ M
y Vedio O—([1] [4d]
ne |0 ] L]
l_“ we |7 ToPwiew [ 7
INT1/DRDY
100nF {7 C13
e’ i 1
051 — — — 8
INT 2
|S. LJ .SI
o |0 |w
g2 °
: 5|2
3 @i
3 3
@ oy
GND
——® Digital signal fromite signal contraller Signal's levels are defined by proper selection of Vdd_IO
AMTO211V1

https://qithub.com/LAPSYLAB/STM32F4 Docs and Examples/blob/main/STM32F407 Discovery Kkit/LIS3DSH.pdf
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II H %ﬁgﬂﬁ SCLSPC |4 f|PAS CFAT > SPILSCK \i
VP 4 - STM32 CubelDE, SPI in LIS3DSH 10007 ] YoDIo - SCLSPC PRS2 opiiwost
: SDI/S {_PAT e Sy |
. 7 | PAG SPII_MIS0
3 SELSDO ———pp3 }1ab cs pose
= NC s 1 : PE3 = I
CubeMX nastavitve : amn I I
: : 5
Pinout & Configuration —=—| GND 1 |
LEL1E) o I g MEMS INT2 |
3 | - . B
16 GND .INT' 11 PED ﬂ_ MEMS_INTI .
SPI1 Mode and Configuration 10 GND INTI/DRDY _PE0O__ >
Reserved V4
categones P e e e e e
i LIS3DSH
System Core > Mode |FuII—DupIex Master =
Hardware NSS Signal |Disable
pmelog , MEMS
spi.c:
Timers 2
/* USER CODE END SPI1 Init 1 */
Connectivity ~— > hspil.Instance = SPI1;
N hspil.Init.Mode = SPI_MODE_MASTER;
CANA hspil.Init.Direction = SPI_DIRECTION_2LINES;
CANZ hspil.Init.DataSize = SPI_DATASIZE_B8BIT;
@ ETH hspil.Init.CLKPolarity = SPI_POLARITY_LOW;
FSMC hspil.Init.CLKPhase = SPI_PHASE_1EDGE;
v 12C1 y hspil.Init.NSS = SPI_NSS_SOFT;
®:§E§ hspil.Init.BaudRatePrescaler = SPI_BAUDRATEPRESCALER 256;
prry=iylay hspil.Init.FirstBit = SPI_FIRSTBIT_MSB;
i = hspil.Init.TINMode = SPI_TIMODE_DISABLE;
- : hspil.Init.CRCCalculation = SPI _CRCCALCULATION_DISABLE;
hspil.Init.CRCPolynomial =
@ UART4 ettings ® DMA Ssttings | 4 if (HAL_SPI_Init(&hspil) != HAL _0K)
@ UARTS @ Parameter Settings Us {
@ USART .
USART? Configure the below parameters : Error_Handler();
USART3 Q[Search(CtitF) | ®  ©® }
USARTE ) /* USER CODE BEGIN SPI1 Init 2 */
- P ~ Basic Parameters
v USB OTG_FS
USB_OTG_HS Frame Format Matorola
— Data Size 8 Bits
First Bit MSB First
Multimedia 5 rGIﬂDhE'WE—————————-.

Prescaler (for Baud Rate) VI\
Security ? ‘----;---------B’\ Spremenimo iz 2 v 256

(pocasnejsa kRomunikacija)
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VP 4 - STM32 CubelDE, SPI in LIS3DSH

Figure 6. Read and write protocol

Ccs \ _

SPC (VAVAVAVAVAVAVAVAVAVAVAVAVAVAVAV RN
S I D i I D I D OB D BB D O 0D B

DI7 DI DI5 D4 DI2 DIZ2 DA DID

O —

DOT DOE DOS DO4 D03 02 DO1 DO

sDo

A2

ANV _
T M5 ADs ADd4 AD3 ADZ AD1 ADD

bit 0: RW bit. When D, the data DI{7:0) is written into the device. When 1, the data DO(7:0)
from the device is reqd. In the latter case, the chip drives SDO at the start of bit 8.

bit 1-7: address AD(8:0). This is the address field of the indexed register.
bit 8-15. data DI(7:0) [write mode). This is the data that is written into the device (MSb first).
bit 8-15. data DO(7:0)| (read mode). This is the data that is read from the device (MShb first).

(@ rozmanz6. 04.2022,0. (%)

= [0x3F

Table 19.  WHO| AM I register default value
T e O e e e e e |

8.3 WHO_AM_I

Who_AM_| registér.

// Config accelerometer

// Read WHOAMI regisfer

HAL_GPIO_WritePin(GPIOE, GPIO_PIN_3, GPIO PIN RESET);
outdata[@] = oxef | Ox80 ; // read whoami
HAL_SPI_TransmitReceive(&hspil, &outdata, &indata, 2, HAL_MAX_DEYAY);
lis_id = indata[1];

HAL_GPIO_WritePin(GPIOE, GPIO_PIN_3, GPIO PIN SET);

// Write to CTRL register (enable 3 axes meaurements on 25Hz)

HAL_GPIO_WritePin(GPIOE, GPIO_PIN_3, GPIO PIN RESET);

outdata[@] = @x20 ; // switch on axes

outdata[1] = ox47 ;

HAL_SPI_TransmitReceive(&hspil, &outdata, &indata, 2, HAL_MAX_DELAY);
HAL_GPIO_WritePin(GPIOE, GPIO_PIN_3, GPIO PIN SET);

Gradiva

8.5

SPI - serial peripheral interface

Subject to general operating conditions for Vdd and Top.

SPI slave timing values Oy

“u, m I
b1 Parameter Unit
Min. I Max. I
3 SPI clock cycle 100 I sl
) SPI clock frequency ] 10 MHz |y
B 8 eatin Hma & I I
Table 7. Absolute maximum ratings "
Symbol Ratings iﬂaximum value Unit I
vdd | Supply voltage y 031048 v I
\Jd
L L K ,
CTRL_REG4 (20h) &) rozman26. 04, 2022, 0.. (%
Control register 4. S) 0x47 (25Hz, all axes on)
Table 22. Control register 4
| ODR3 | ODR2 | ODR1 I ODRO | BDU | ZEN I YEN ‘ XEN |
Table 23. CTRL_REGH4 register description
ODR 3:0 Qutput data rate and power mode selection. Default value:0000 (see Table 24)
BDU Block data update. Default value:0
o= — |EWWW“1MTﬁ"°' updated until M5B and L5B reading)
l Zen Z axis enable. Default value:1
I (0:Z axis disabled; 1:Z axis enabled) I
I Yen Y axis enable. Default value:1 I
(0:¥ axis disabled; 1:Y axis enabled)
I X X axis enable. Default value:1
| (ask 0=X axis disabled; 1=X axis enabled JJ
LB | L& B __ & & _§ _§ _§ _d
Table 24. CTRL4 ODR configuration
ODR3 ODR2 ODR1 ODRO ODR selection
0 1] 0 0 Power down
0 1] 0 1 3125 Hz
0 [] 1 0 6.25 Hz
0 3 1 1 12.;Hz
rl---- N _ N _ N _ N N N _§B B B I | [y

https://qgithub.com/LAPSYLAB/STM32F4 Docs and Examples/blob/main/Documentation/STM32F407 Discovery Kkit/LIS3DSH.pdf
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VP 4 - STM32 CubelDE, SPI in LIS3DSH Gradiva

Figure 6. Read and write protocol 7 Reister mappin
cs b = Table 16 provides a list of the 8/16-bit reqisters embedded in the device and the related
address:
A VAVAVAVAVAVAVAVAVAVAVAVAVAVAVAV A
R O e S 6 S o S O S S Tabie 16. _Roglstor address map
DI7 DIE OIS D4 DI3 DIZ DN D0 - Register address—\
ME ADS ADd ADZ AD2 AD1 ADD Mame Type Default Comment
s00 I e o
DOT DOS DOS D04 DO3 DO2 DO1 DOo INFO1 r | oD 00001101 0010 0001 Information register 1
AMATI29V1 INFO2 r | 0E 00001110 0000 0000 Information register 2
WHO_AM_| . | OF 00001111 [ 0011 1111 Who | am 1D
bit 0. BW bit. When 0, the data DI{7:0) is written into the device. When 1, the data DO(7:0) |
from the device is read. In the latter case, the chip drives SDO at the start of bit 8.
QUT_X_L r 28 00101000 ||
bit 1-7: address AD(6:0). This is the address field of the indexed register. OUT X H . 29 00101001 |
bit 8-15. data DI(7:0) (write mode). This is the data that is written into the device (MSb first). OuT ¥ L ¢ 24 00101010 ||
. ) i . — 0000 0000 Output registers
bit 8-15. data DO(7:0) (read mode). This is the data that is read from the device (MShb first). QUT_Y_H r 2B oo101011 ||
QuUT_Z L r 2G 00101100
OuT_Z_H L P 00101101

T T T T T Ld

// Read x,y,z axes 8.23 OUT_X (28h - 29h)
outdata[@] = O0x29 | 0x80 ; // read x

X-axis output register.

Table 49. OUT_X_L register default value

HAL_SPI TransmitReceive(&hspil, &outdata, &indata, 2, HAL_MAX_DELAY); T o [ o] o] o o] o o [ o |

AccelX = indata[1];
outdata[@] = ox2B | ox80 ; // read y I |m':5°' | U?ﬂm:wj aul:.valur o [ o [ o [ o ]}
HAL_SPI_TransmitReceive(&hspil, &outdata, &indata, 2, HAL_MAX_DELAY);

Acce]_Y:j_ndata[]_]; -------------------J

outdata[@] = @x2D | ©x80 ; // read z
HAL_SPI TransmitReceive(&hspil, &outdata, &indata, 2, HAL_MAX_DELAY);

AccelZz = indata[1];

https://qgithub.com/LAPSYLAB/STM32F4 Docs and Examples/blob/main/Documentation/STM32F407 Discovery Kkit/LIS3DSH.pdf
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. RIGOL T°O

VP 4 - STM32 CubelDE, SPI in LIS3SDSH - Osciloskop scK

5P _SCK
SPIL MOSI

SP11 MIS0 MOSI

Cs _12C/8P1

Figure 6. HRead and write protocol

Cs

s W e SR o T N o B o T B N e R L T T AT T T T

soi O OOt
AN _ DI7T D6 D5 DM DI3 DI2 DI D40
ME ADS AD4 ADZ AD2 AD1 ADO

SDO s

DO7 DOs DOS D04 D03 DOz DO1 DOO

AR

MISO

CHi= 1.884  [HEER 1.08U  Time 28.80u:

X-Accel: 5 Y-Accel: -1 Y-Accel: 67

RIGOL T°Dv s ZEml) - 1Z28ml)

Time 5 .88EL:
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/* USER CODE BEGIN PV */
#define BUFSIZE 256
charSendBuffer[BUFSIZE];
intCounter;

Spremen|J|Vke int KeyState=e;

// Global variables

uint8_t indata[2];

uint8_t outdata[2] = {0,0};
Glavna zanka uints_t 1is_id;

int8_t AccelX;

int8_t Accely;

int8_t AccelZz;

I n I C I al I ZaC IJ a HAL_StatusTypeDef SPIStatus;

/* USER CODE END PV */

VP 5 - STM32 CubelDE, SPI in LIS3DSH

main.c : dodana koda

/* Infinite loop */
/* USER CODE BEGIN WHILE */
while (1)

{

// Read x,y,z axes
outdata[@] = @x29 | @x80 ; // read x

HAL_SPI_TransmitReceive(&hspil, &outdata, &indata, 2, HAL_MAX_DELAY); /* USER CODE BEGIN 2 */
AccelX = indata[1];

// Config accelerometer

outdata[@] = @x2B | ex80 ; // read y // Read WHOAMI register
HAL_SPI_TransmitReceive(&hspil, &outdata, &indata, 2, HAL_MAX_DELAY); HAL_GPIO_WritePin(GPIOE, GPIO_PIN_3, GPIO PIN_RESET);
AccelY = indata[1]; outdata[@] = exef | ex80 ; // read whoami
HAL_SPI_TransmitReceive(&hspil, &outdata, &indata, 2, HAL_MAX_DELAY);
outdata[@] = @x2D | ©x80 ; // read z lis_id = indata[1];
HAL_SPI_TransmitReceive(&hspil, &outdata, &indata, 2, HAL_MAX_DELAY); HAL:GPIO_WritePin(GPIOE, GPIO_PIN_3, GPIO PIN SET);
Accelz = indata[1]; HAL_Delay(500);
HAL_GPIO_TogglePin(GPIOD, GPIO_PIN_12); // Set CTRL register ox47 -> [0x20]
HAL_GPIO_TogglePin(GPIOD, GPIO_PIN_13); HAL_GPIO_WritePin(GPIOE, GPIO_PIN_3, GPIO_PIN_RESET);
HAL_GPIO_TogglePin(GPIOD, GPIO_PIN_14); outdata[@] = @x20 ; // switch on axes
outdata[1] = ox47 ;
KeyState = HAL_GPIO_ReadPin(GPIOA, GPIO_PIN_O); HAL_SPI_TransmitReceive(&hspil, &outdata, &indata, 2, HAL_MAX DELAY);
HAL_GPIO_WritePin(GPIOD, GPIO_PIN_15, KeyState); HAL_GPIO_WritePin(GPIOE, GPIO_PIN_3, GPIO PIN_SET);
HAL_Delay(500);
snprintf(SendBuffer,BUFSIZE,"Hello World [%d]: Key:%@4d Accel[ID:%02x] outdata[1] = 0xe0 ;
X:%04d Y:%d Z:%e4d\r\n",Counter++,KeyState,lis_id,AccelX,AccelY,AccelZ);
CDC_Transmit_FS(SendBuffer,strlen(SendBuffer)); /* USER CODE END 2 */

/* USER CODE END WHILE */
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VIN projekt - VP4: STM32-Edge computing,
CubelDE primeri, Misko3
m VIN projekt

m Al v vgrajenih napravah (,Edge Computing“ )

m STM32 CubelDE F4,H7 — PWM izhodi

[ m STM32F4 CubelDE:}SPI In LISSDSH,[IZC In CS43L22 1

m STM32H7 CubelDE, 12C

m Misko3 — demo projekt
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VP 4 - STM32 CubelDE, 12C in CS43L22 Gradiva

CIRRUS LOGIC CS43L22

Low Power, Stereo DAC w/Headphone & Speaker Amps

+1.65V o +3.47 V

rnterfalce Supply +1.60 W to +5.25V __

5.1

I*C Control

The upper 6 bits of the address field are fixed at 100101. To communicate with the CS43L22, the chip ad-
dress field, which is the first byte sent to the CS43L22, should match 100101 followed by the setting of the
ADO pin. The eighth bit of the address is the R/W bit. If the operation is a write, the next byte is the Memory
Address Pointer (MAP), which selects the register to be read or written. If the operation is a read, the con-
tents of the register pointed to by the MAP will be output. Setting the auto-increment bit in MAP allows suc-
cessive reads or writes of consecutive registers. Each byte is separated by an acknowledge bit. The ACK
bit is output from the CS43L22 after each input byte is read and is input to the CS43L22 from the microcon-
troller after each transmitted byte.

001 2 3 4 5 6 7 8 9 10 111213 1415 16 17 18 19 24 25 26 27 28
CHIP ADDRESS (WRITE) MAP BYTE DATA DATA +1 DATA +n

rd4 £ L

2TF T 27
SDA —Hw 1 A0 o] [ 54 321 0] [7 g}1o||7 ES‘,WG“}| 0] r

T ACK ACK ACK ACK?
START STOP
"k e il L

Figure 16. Control Port Timing, I*C Write
ADO - GND Addr=0xe4 |

708 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

STOP
CHIP ADDRESS (WRITE) MAP BYTE CHIP ADDRESS (READ) DATA DATA+1 DATA+n
SDA 1 00 1 01 ADO O wer| 6 5 4 3 2 10 100 10 1 ADD A 0 0
—II | [oer] \I_IL I Z :; Z; |
ACK ACK 1- ACK
START START ACK SToP
Figure 17. Control Port Timing, I°C Read
5.1.1  Memory Address Pointer (MAP,

The MAP byte comes after the address
pseudo code above for implementation d

te and selects the register to be read or written. Refer to the
ils.

5.1.1.1 Map Increment (INCR)

The device has MAP auto-increment capability enabled by the INCR bit (the MSB) of the MAP. If INCR is
set to 0, MAP will stay constant for successive 1°C writes or reads. If INCR is set to 1, MAP will auto-in-
crement after each byte is read or written, allowing block reads or writes of successive registers.

Battery
T

4 \ | eattary Lovel Monitaring & Compansation | . Sterea/Mano
! Puisa-Widlh : Full Bridge
I ! Speaker
) | Yodeer Outputs
Serial 1
Audio ™| 1 o o—_ | | T
Input 1|2 Digital Vohmea, Left HP/Line
3 Mana Mis, Wt
R e » - Ot
Reset —»| S| 1 [& Trevle Adust 1 Right HP/Line
w Output
| | Zs7+
H : L ————)———d 1
1 Beep [ ) GrouncContaren
1] : Sumimtag : o +—|— SpeakerHP
4 - e
FC 1z | i 1 sﬁffm
| —E VHE
Control HIE | 1
| I +1.65 Vo +263 Y
I Charge P -
Nl L S N O == et
+1 EEViD"Z.BBV_I ||Z1l L!“ I_+‘I.65Vl0+2.63\('
Digital Supy Leit Right Analog Supply
Inputs Inputs

7. REGISTER DESCRIPTION

All registers are read/write except for the chip 1.D. and Revision Register and Interrupt Status Register which are
read only. See the following bit definition tables for bit assignment information. The default state of each bit after a
power-up sequence or reset is shown as shaded in the table. Unless otherwise specified, all “Reserved” bits must
maintain their default value.

7.1 Chip LD. and Revision Register (Address 01h) (Read Only)

7 6 5 4 3 2 1 0
M CHIPID CHIFIDO | REVID2 REVID1 REVIDO |
Chip 1.D. (Read Only)
1.D. code for the CS43L22.

CHIPID[4:0]
11100

Chip Revision (Read Only)
CS43L22 revision level.

\

~N
o
-

|Device
|cs43L2z

Level

000 A0
001 Al
010 BO
011 B1

oS Ny,
~
-
o

s .

’

\—------_

https://qithub.com/LAPSYLAB/STM32F4 Docs and Examples/blob/main/STM32F407 Discovery kit/CS43L22 F2.pdf
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Delo na STM32F4 razvojnem sistemu

"’ lifer augrrented

UM1725°

User manual

Description of STM32F4 HAL and low-layer drivers

36 HAL I12C Generic Driver
36.1 12C Firmware driver registers structures
36.1.1 12C_InitTypeDef

12C_InitTypeDef is defined in the sim32fdxx_hal_i2c.h
Data Fields

uint32_f ClockSpeed
wint32_f DutyCycle
uint32_t OwnAddress1
uwint32_t AddressingMode
uint32_f DualAddressMode
uwint32_t OwnAddress2
wint32_t GeneralCallMode
uint32_t NoStretchMode

Field Documentation

uint32_t12C_InitTypeDef::ClockSpeed

Specifies the clock frequency. This parameter must be set to a value lower than 400kHz

uint32_t I12C_InitTypeDef::DutyCycle

Specifies the 12C fast mode duty cycle. This parameter can be a value of 12C_dufy_cycle_in_fast_mode

wint32_t 12C_InitTypeDef::OwnAddress1

Specifies the first device own address. This parameter can be a 7-bit or 10-bit address.

wint32_t 12C_InitTypeDef::AddressingMode

Specifies if 7-bit or 10-bit addressing mode is selected. This parameter can be a value of

12C_addressing_mode

Lastni viri :

=7 Y Contnt
Contents
1 General information ..........iiiii i it i it 3
2 Acronyms and definitions. . ... . ..o i s 4
3 Overview of HAL drivers
3.1 HAL and user-application files. . ... .. . e 8
3141 HAL driverfiles . ... .. .. ... ... ..................8
3.1.2 User-application files. .. . ... ... . i i e e s 8
3.2 HAL data structUures .. ... e s 10
3.21 Peripheral handle SIUCIUTES . ... ... ... i 10
3.22 Initialization and configuration structure . ... ... . . 1
323 Specific process structures . . ... ... 12
33 APl classification . .. ... . e 13
3.4 Devices supported by HAL drivers ... ... ... ... ... . ... . . 14
3.5 HAL driVEr TUIBS. ... .o e s e e e e 16
351 HAL APT naming fmulEs. . .. ... e e e e e 16
352 HAL general naming rules. .. ... ... L. e 17
353 HAL interrupt handler and callback functions . ... .............................. 18
3.6 HALgeneric APIS .. ... . e 18

https://github.com/LAPSYLAB/STM32F4 Docs and Examples
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O VP 4 - STM32 CubelDE, 12C in CS43L22 E -

- B B &N B §B N N N _§N _§N 3 C54 C55
u7 0.0220F| 0.0220F 2 CN4
. ' :Ei:,gcbé ggz ‘ ]2 SDA HP/LINE_OUTA :: T T
CubeMX nastavitve I - TN e [ e —
u e AD SPRR/HP = I\ R6S 1
- - 1253 MCK A | 7 = ! o 5T-225.02
(12C1 Ze nastavljen) ! e
I — CI2 SR | SDIN SPKR_OUTA- [—— Jie
= —— —Hue  gmombB Lo L.
Il - I l o - vp ? TI] TuF TD,IUF }3\'
- - _ - - :ll 14 3l “VHPFILT VP —]
STM32_I2C_CS43L22_Basic.ioc - Pinout & Configuration T L I s L e Lo - .
C47 C50 i 9] R47 | LLuF(¥7R Audio_DAC_OUT
IuF1X7Ii[ LuF (X7R 12 | pyp AIN2B _g_ 100 1 |
. . S == AIN2A -5 I*
Pinout & Configuration T ; 5 As
_I_ _]_ _L _]1 6 ‘VHP AIN3A > os1 T 52
cap ==ca1 ==cs3 == E NS rtvrd P I TJrinERss RSS pcs PDM_OUT
0.1uF 0.1uF 0.1uF 100 1TTuFX7R) K [
T . 0 | 1ero vo |12 .
= 3V 361 1510 AFILTB (25 St
33 r 27 o
1 12C1 Mode and Ci co [ pnD My o Cd6 J;f(spzskz v Not Fitted
0.1uF GND/Thermal Pad AGND C48 | S0pF(COG)
Caregons IR Lo e
-
12C [12C . -
System Core > i2c.c:
b p - * 12C1 init function *
Analag Configuration / Lac L function
= void MX_I2C1_Init(void)
i > ese i { i
Timers Reset Configuration /* USER CODE BEGIN I2C1 Init @ */

/* USER CODE END I2C1_Init @ */

Connectivity ™

L

arameter Settings /* USER CODE BEGIN I2C1_Init 1 */

CAN: Configure the below parameters : /* USER CODE END I2C1 Init 1 */
CAN? Q © O] hi2cl.Instance = I2C1;
' T ——————— hi2cl.Init.ClockSpeed = 100000;
© EmH |~ Master Features |- hi2cl.Init.DutyCycle = I2C_DUTYCYCLE_2;
| 12C Speed Mode Standard Mode || hi2cl.Init.OwnAddressl = 0; -
I \ 12C Clock Speed (Hz) 100000 ] hi2cl.Init.AddressingMode = I2C_ADDRESSINGMODE_7BIT;
N S T e hi2cl.Init.DualAddressMode = I2C_DUALADDRESS DISABLE;
[2C3 . hi2c1.Init.OwnAddress2 = 0;
@ SDIO C'_C'Ck No Stretch Mode . D'S_ab'Ed hi2cl.Init.GeneralCallMode = I2C_GENERALCALL_ DISABLE;
v SPI Primary Address Length selecti... 7-bit hi2cl.Init.NoStretchMode = I2C_NOSTRETCH_DISABLE;
sp|2 Dual Address Acknowledged Disabled if (HAL_I2C_Init(&hi2c1l) != HAL_OK)
; {
Primary slave address . I.'J. Error_Handler();
@ UART4 General Call address detection  Disabled } -
@ UARTS /* USER CODE BEGIN I2C1 Init 2 */

/* USER CODE END I2C1_Init 2 */

VIN - LV 37 © Rozman,Skraba, FRI



/* USER CODE BEGIN PV */
#define BUFSIZE 256
charSendBuffer[BUFSIZE];
intCounter;

Spremen”lee int KeyState=0;

. HAL_StatusTypeDef retval;
main.c : dodana koda uints_t ChipID;
/* USER CODE END PV */

VP 4 - STM32 CubelDE, 12C in CS43L22

Inicializacija

/* USER CODE BEGIN 2 */

Glavna zanka

HAL_GPIO WritePin(GPIOD, GPIO_PIN_4,GPIO_PIN_SET); // Set Reset Line to 1 (switch device on)

HAL_Delay(1000); // recomended by datasheet

/* Infinite loop */

/* USER CODE BEGIN WHILE */
while (1)

{

HAL_GPIO_TogglePin(GPIOD, GPIO_PIN_12);
HAL_GPIO_TogglePin(GPIOD, GPIO_PIN_13);
HAL_GPIO_TogglePin(GPIOD, GPIO_PIN_14);

// From Device with address=0x94, Read register with address 0x01 and put value in ChipID
// DevAddress_0x94, tMemAddress=0x01, MemAddSize=8b, *pData,Size, Timeout);
retval = HAL_I2C_Mem_Read(&hi2cl, 0x94, 0x01, I2C_MEMADD_SIZE_8BIT, &ChipID, 1, 1000);

/* USER CODE END 2 */ “.ADOJ GND Addr=0x54 ||

01 2 3 4 5 8 7 B 9 10 111213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

STOP

CHIP ADDRESS (WRITE) MAF BYTE i CHIP ADDRESS (READ) DATA
KeyState = ITIAL_QPIO_ReadPln(GPIOA, GPIO_PIN_O); SDA —l ‘ P ——— | |m|5 s 7 3210 Il_l [T 00 101 A07] E{S"_o
HAL_GPIO_WritePin(GPIOD, GPIO_PIN_15, KeyState); $ e Ak & YR
START START
snprintf(SendBuffer,BUFSIZE,"Hello World [%d]: Key:%d | Id:%@2x \r\n",Counter++,KeyState,ChipID); Figure 17. Control Port Timing, I°C Read

CDC_Transmit_FS(SendBuffer,strlen(SendBuffer));
/* USER CODE END WHILE */

/* USER CODE BEGIN 3 */
HAL_Delay(1000);

}
/* USER CODE END 3 */
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"
Primer kompleksnejse demo USB-Audio aplikacije :
"Wave player - Predvajalnik .wav datotek iz USB kljucka na izhod za slusalke

WAVEPLAYER using STM32 || I12S AUDIO || CS43L22 || F4
DISCOVERY

From <https.//www.youtube.com/watch?v=_PmOL1ropJs>

AN3997 Application note Audio playback and recording
using the STM32F4DISCOVERY

https://www.st.com/resource/en/application _note/an3997-audio-playback-and-recording-using-the-
stm32f4discovery-stmicroelectronics.pdf

WavePlayer using STM32 Discovery

From <https://controllerstech.com/waveplayer-using-stm32-discovery/>
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VIN projekt - VP4: STM32-Edge computing,
CubelDE primeri, Misko3
m VIN projekt

m Al v vgrajenih napravah (,Edge Computing”)
m STM32 CubelDE F4,H7 — PWM izhodi

m STM32F4 CubelDE: SPI in LIS3DSH, 12C in CS43L22

{ m STM32H7 CubelDE, 12C }

m Misko3 — demo projekt
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. /* USER CODE BEGIN PV */
#define BUFSIZE 256

charSendBuffer[BUFSIZE];
VP 4 - STM32H7 CubelDE, 12C4 scanner intCounter;

int KeyState=90;
uint8_t dataBuffer[10];

main.C . dOdana kOda HAL_StatusTypeDef retval;

uint8_t Answer;

HAL_GPIO_WritePin(GPIOB, GPIO_PIN_12, 1); // Set LCD_RST to high

STM32H750B-DK_|2C_TS Demo.ioc - Pinout & Configuration

/*-[ I2C Bus Scanning ]-*/

snprintf(SendBuffer,BUFSIZE,"I2C Scanning started !\n\r"); Clock Conf
HAL_UART_Transmit(&huart3,SendBuffer,strlen(SendBuffer),100);
for(i=1; i<128; i++) .
{ l 12C4 Mode and Configuration |
retval = HAL_I2C_IsDeviceReady(&hi2c4, (uintl6_t)(i<<1), 3, 5); “
if (retval != HAL_OK) /* No ACK Received At That Address */ Timers -
{ 12C |12C -
HAL_UART_Transmit(&huart3, Space, sizeof(Space), 100);
Connectivity v
else if(retval == HAL_OK) .
{
snprintf(SendBuffer,BUFSIZE, "0x%X", i); Y
HAL_UART_Transmit(&huart3,SendBuffer,strlen(SendBuffer),1); —
} PD12 12C4_SCL r
}
snprintf(SendBuffer,BUFSIZE,"I2C Scanning stopped !\n\r"); @ 12C1 PD13 |2C4—SDA r
HAL_UART_Transmit(&huart3,SendBuffer,strlen(SendBuffer),100); @ 12C2
/*--[ Scanning Done ]--*/ @ 12C3
Touch
£2 COM4 - PuTTY Audio Add O X @ LPUART1
e @ MDIOS
Addr.
SDMMC2
@ sPI1
Audio
D g SPI3
SPI4
@ SPI5 @ GPIO Settings
@ sPle @ NVIC Settings @ DMA Settings
SWEMI1 @ User Constants
Touch o 32212 Configure the below parameters :
ID @ UART? i
@ UARTS < Timing configuration
USART1 Custom Timing Disabled
41 USART2 12C Speed ... Standard Mode
12C Speed F... 100
USARTE

Rise Time (ns) 0



VP 4 - STM32H7 CubelDE, 12C4 scanner

main.c : dodana koda

/" USER. ConE. BEGIN WHILE */ pdefine BUFSIZE 256
. #define BUFSIZE 256

while (1) charSendBuffer[BUFSIZE];

{ _ intCounter;
HAL_GPIO_TogglePin(GPIOI, GPIO_PIN_13); int KeyState=0;

uint8_t dataBuffer[10];

int i=0;

uint8_t Space[] = " - ";

KeyState = HAL_GPIO ReadPin(GPIOC, GPIO PIN_13);
HAL_GPIO_WritePin(GPIOJ, GPIO_PIN_2, KeyState);

HAL_StatusTypeDef retval;

. . . c. |
// Reading from address ©xla register RO (addr. 0x00) default value should be 0x8994 - Both variations work ! /* USER CODE END PV */

//dataBuffer[0] = 0; dataBuffer[1l] = 0x00;

//retval = HAL I2C Master Transmit(&hi2c4, (©Oxla << 1), dataBuffer, 2, HAL MAX DELAY);

//retval = HAL I2C Master Receive(&hi2c4, (©Oxla << 1), dataBuffer, 2, HAL MAX DELAY);

retval = HAL_I2C_Mem Read(&hi2c4, (@xla << 1), @, I2C_MEMADD_SIZE_ 16BIT,dataBuffer, 2, HAL_MAX_DELAY);

// Reading from address 0x38 register Vendor's Chip ID (addr. OxA8) default value should be 0x51=81 - Both variations work !
//dataBuffer[5] = OxAS8;
//retval = HAL I2C Master Transmit(&hi2c4, (©x38 << 1), &dataBuffer[5], 1, HAL MAX DELAY);
//retval = HAL I2C Master Receive(&hi2c4, (©0x38 << 1), &dataBuffer[5], 1, HAL MAX DELAY);
retval = HAL_I2C Mem Read(&hi2c4, (8x38 << 1), @xA8, I2C_MEMADD_SIZE 8BIT,&dataBuffer[5], 1, HAL_MAX_DELAY);

snprintf(SendBuffer,BUFSIZE,"Hello World [%d]: Key:%d Audio Chip ID: ©x%4x Touch ID: ©x%2x=%d\n\r",Counter++,KeyState,
dataBuffer[0]*256+dataBuffer[1],dataBuffer[5],dataBuffer[5]);
HAL_UART_Transmit(&huart3,SendBuffer,strlen(SendBuffer),100); o CoMa-PutTY B - %
HAL_Delay(10090);
/* USER CODE END WHILE */

/* USER CODE BEGIN 3 */

}
/* USER CODE END 3 */

ellc T
1c T
1¢ T
1c T
1c T
1 T
1¢ T

ellc T
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CIRRUS LOGIC WM8994

VP 4 - STM32H7 CubelDE, 12C Audio WM9884 Gradiva

9]
D -
The sequence of signals associated with a single register write operation is illustrated in Figure 72. 1 i

VMIDC
AvDD2
GO
VRE
VoD
HDOZENA
DGND
MLDOTENA
VD1
VMIDC
LaGho
PKVOD1
PRVDDZ
SPKGNDT
PRGNDZ
HP2GND
LoPVDD
LCRGND
LCRVOUTR.
ICPVOUTN

g fwpovon

wr [yEPCA
CRCE

i
13
g

Al

g
il
o

HPOUTIL —

f N2LPVRXPY
INTRM

1T

HPOUTIR —
...... M1RP

EOIelw  [mOes] [FOIrs] [whdel=] [¢0dsl=]l__ f |™
| | |
[

1T | \ 1T 1 ‘
device D (Write) ACK  register address A15- A8 ACK register address A7 - A0 ACK dala bits B15 - B& ACK data bits B7 — B0 ACK  STOP

HPOUT2E = [
HPOUTZN —

|

SPROUTLN
SPKOUTRP-

S
e Tt g

LINEOUTIP

2

i

Note: The SDA pin is used as input for the control register address and data; SDA is
pulled low by the receiving device to provide the acknowledge (ACK) response

LINEQUTIN

LINEOUTZP

i

[Brez nasloval neconn 3 e R [:E:ﬁg
Figure 72 Control Interface 2-wire (12C) Register Write e = B ] “?I_‘
wemern<Jem g8 aswonsr | [esmonse | [[smouss | [ o
= T I ]
The sequence of signals associated with a single register read operation is illustrated in Figure 73. 5 ;o E ff%
Rl aEakakaiftEaEaEaEai{sEaEnEak iRl
SDA D7 H D1 | RAW [a5 ] A% | A8 AT
il L | L
START devcerD (Wite) ACK | register address A15 — AB ‘ ‘ register address A7 A0 ACK |smlar device ID httDS//Q|thUbCom/LAPSVLAB/S
TM32H7_Discovery VIN_Proje
O 6 O O I I A B K O A O S 1 i
/ cts/tree/main/STM32H750B-
g Dr JrRiw ] [ers[y([ee[me| [e7 [{{]8 Jso] f DK |2C TS DemO
| | | | | |
device ID ‘(Rsad" ACK ! data bits B15 - B8 ! ACK l data bits B7 - BO ! ACK ‘ STOP
Note: The SDA pin is driven by both the master and s'=v= in trimn dn drancfar davina addrace ranictar addrace data and ANK racnnneac

REGISTER MAP

The WM8994 control registers are listed below. Note that only the register addresses described here should be accessed; writing to
other addresses may result in undefined behaviour. Register bits that are not documented should not be changed from the default

Figure 73 Control Interface 2-wire (12C) Register Read

values.
REG_ | NAME 5 | | s 2] n[ 0] o] s 7] 6] s ] a] s 2] 1] o [oeraur
RO (0h)  |Software Reset 1 SW_RESET [15:0; 0000h
LB __ N | L_B__J 4
R1(th) |Power Management 0 0 | SPKO[SPKO [HPOU| 0 |HPOU|HPOU| 0 0 |MICB2|MICB1| 0 |VMID_SEL[1:0]| BIAS_| 0000h
M UTR E|UTL_E|T2_EN TIL_E | T1IR_E _ENA | _ENA ENA
NA NA A NA NA
VIN - LV R2(2h) |Power Management 0 |TSHUT|TSHUT| 0 |[OPCLK| © [MIXINL| MIXIN [IN2L_E|IN1L_E| IN2R_|INTR_| O 0 0 0 6000h
- 2) _ENA | _OPDI _ENA _ENA [R_ENA| NA NA ENA | ENA

S
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VP 4 - STM32H7 CubelDE, 12C

Audio WM9884 — vezalna shema

Gradiva

uls
3V3 WMBR994ECS/R
o Sg LDOIVDD AGND E?
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/* USER CODE BEGIN PV */
#define BUFSIZE 256

1 charSendBuffer[ 1;
VP 4 - STM32H7 CubelDE, 12C4 branje Spremenljivke intcouters

int KeyState=0;
uint8_t dataBuffer[10];

main.c : dodana koda HAL_StatusTypeDef retval;
/* USER CODE END PV */

// Reading from address ©xla register RO (addr. 0x00) default value should be ©x8994
dataBuffer[@] = 0; dataBuffer[1l] = 0x00;
retval = HAL_I2C Master_Transmit(&hi2c4, (@xla << 1), dataBuffer, 2, HAL_MAX_DELAY);
retval = HAL_I2C Master_Receive(&hi2c4, (©xla << 1), dataBuffer, 2, HAL_MAX DELAY);

snprintf(SendBuffer,BUFSIZE, "Hello World [%d]: Key:%d
Reg.valuel:0x%\n\r",Counter++,KeyState, dataBuffer[@]*256+dataBuffer[1]);

HAL _UART Transmit(&huart3,SendBuffer,strlen(SendBuffer),100); Glavna Zanka

Device ID !rw|A| MSByteData |A| LSByeDama |A|P|
(1)

| ) | Device ID iRWl A | MSByte Address | A | LSByte Address | A |
(0)

B el ) e
=

Figure 75 Single Register Read from Specified Address
SOFTWARE RESET AND DEVICE ID

The device ID can be read back from register R0. Writing to this register will reset the device.

The software reset causes most control registers to be reset to their default state. Note that the
Control Write Sequencer registers R12288 (3000h) through to R12799 (31FFh) are not affected by a
software reset; the Control Sequences defined in these registers are retained unchanged.

The status of the WM8994 digital I/O pins following a software reset is described in Table 141.

The device revision can be read back from register R256.
I o WS

REGISTER | BIT LABEL DEFAULT DESCRIPTION

ADDRESS

RO (0000h) | 15:0 | SW_RESET l 8994h I Writing to this register resets all registers
Software [15:0] am mm mm | to their default state. (Note - Control
Reset Write Sequencer registers are not

affected by Software Reset.)

Reading from this register will indicate
device family ID 8994h.

https://github.com/LAPSyLAB/STM32H7 Discovery VIN Projects/tree/main/STM32H750B-DK 12C TS Demo
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Gradiva

VP 4 - STM32H7 CubelDE, 12C LCD-Touch RK043FN48H

8-bitni naslovi in 8-bitni registri !

1.2 I°C Read/Write Interface description

Module P/N: RK043FN48H-CT672B

Version: 1.0

Description : 4.3 inch TFT 480%272 Pixels with LED
Backlight and capacitive touch Panel

A
Write N bytes to 12C slave
Slave Addr Data Address[X] Data [X] Data [X+N-1] 480X 3(RGB)x 272
JAARAAAAR[RRRRRRRR[,[DDDDDDDD[,[ "DDDDDDDD[,J, Display Panel
6 5432 10W 76543210 76543210 76543210 (TFTLCD
- < s
4 5z z z > E Transmissive)
= =i = = ]
I Source signal (480%3) I
Set Data Address 2.1.26 ID_G_FT52011D
Slave Addr Data Addn::s:i[.‘(] ‘Tﬂeﬂer describes vendor’s chip id
AAAAAAAIR RERRRRRR alp ‘[-Address ‘ Bit Address Register Name | Description
56543210|W‘1765432I0||‘ I pl IDG_ K%
{n = - ) FT52011D
g 5z 22 - —
3 3R ok
- Data(RO~R7, GO~G7, BO~B7, )
Power( VDD )
Read X bytes from I°C Slave
Slave Addr Data [N] Data [X+N-1]
SAAAAAAAR‘A‘DDDDDDDD‘A| DDDDDDDD‘A‘P‘
6543210W 76543210 76543210 Control,Signal(PCLK,HSYNC,VSYNC,DE
“ o . s RESET)
= 20 a o3
= 2= ~ ~3
2.1 Work Mode -
In this mode the CTP is fully functional as a touch screen controller. Read and write access address is ju ‘Device Mode Val Description
logical address w:hlch is not enforced by hardware or firmware. Here is the operating mode register map. Work 000b Read touch point and gesture
Work Mode Register Map
- - : - - - - . Factory 100b Read raw data
Address | Name Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 | Host
Access
00h DEVIDE MODE Device Mode[2:0] RW
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VP 4 - STM32H7 CubelDE, 12C LCD-Touch RK0O43FN48H — vezalna shema

U33
RK043FN48H-CT672B

PI14_LCD CLK 30 [ (/o 0 13 LCD RO__PI15

Pl12  LCD HSYN(32 [‘iSYNC RI [ LCD R1 PJO
PB__LCD VSYNG3 | yovne el LCD R2__PJT

ok LCD R3__PH9

RI42  PK7 LCDDE 34 | o S LCD R4__PJ3
aK7,, PD7 LCD DISP 31 P, ke [10__TcbRrs PUM
Re [1_LCDRs PJ5

Ry [ 12 LCDR7T PJb

i LCD BL A 2 13 LCD GO PJ7
LCDBLK 1| yor' [ _1coGr P
C103 | ™= ™ wm = == == ----‘ g§ }i IE(CE 2% ﬁj‘?a
1o W pG2 LeDINT 38 | oo o2 [II_LCD G& PuTT
LCD SCL 39 | gy | a5 I8 LCD G5 Pi0

LCD SDA 40| ot o [yt Ge Pt

LCD RST 37 RESET a7 20 LCD G7 PK2
37 i o =/ 5o L2l LCD B0 PJ12
T Bl 22 LCD Bl ﬁﬁi

- 4 23 ICh B2
l l VDD B of 1w 2
- +C98 21 GNp B4 2 LD B

104 29 26 LCD B5S __PKA
TIDUnFT“'?“F KK [ b [27 LD B6 PK5

o 36 o oS [ __tcoBr__pke

.|||__.

Default 12C Address : 01110000

Backlight driver & PFC of LCD panel

I2C Naslov naprave: 0x38 (ali 6x70 - pomiR)
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/* USER CODE BEGIN PV */
#define BUFSIZE 256

1 charSendBuffer[ 1;
VP 4 - STM32H7 CubelDE, 12C4 branje Spremenljivke intcouters

int KeyState=0;
uint8_t dataBuffer[10];

main.c : dodana koda HAL_StatusTypeDef retval;
/* USER CODE END PV */

// Reading from address 0x38 register Vendor's Chip ID (addr. 0xA8) default value should be ©x51=81 - Both variations work !
//dataBuffer[5] = OxAS8;
//retval = HAL_I2C Master Transmit(&hi2c4, (©x38 << 1), &dataBuffer[5], 1, HAL_MAX_DELAY);
//retval = HAL_I2C_Master Receive(&hi2c4, (©x38 << 1), &dataBuffer[5], 1, HAL_MAX DELAY);
retval = HAL_I2C_Mem_Read(&hi2c4, (@x38 << 1), OxA8, I2C_MEMADD_SIZE_8BIT,&dataBuffer[5], 1, HAL_MAX_DELAY);

snprintf(SendBuffer,BUFSIZE, "Hello World [%d]: Key:%d Audio Chip ID: Ox%4x Touch ID: Ox%2x=%d\n\r",Counter++,KeyState,
dataBuffer[@]*256+dataBuffer[1],dataBuffer[5],dataBuffer[5]);
HAL_UART_Transmit(&huart3,SendBuffer,strlen(SendBuffer),100);

HAL_Delay(1000);

Glavna zanka

2.1.26 ID_G_ FT5201ID

ws Egis»ter describes vendor’s chip id

I Address‘. Bit Address Register Name | Description
j Ash i 70 DG R: xx
- FT52011D
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VP 4 - STM32H7 CubelDE, 12C4 branje

main.c : dodana koda

// Reading from address 0x38 register Vendor's Chip ID (addr. ©xA8) default value should be ©x51=81

retval = HAL_I2C_Mem Read(&hi2c4, (8x38 << 1), OxA8, I2C_MEMADD_SIZE_8BIT,&dataBuffer[5], 1, HAL_MAX_DELAY);

A A A N
sDA | frsprsffesfeaf ook oreelPefeatedeneelsy [ieakerabiofeake ko forfedosorfortertoeol
SCL

F B 1.440 GOL F B 1.44U GE0L F B l.490 ML

g1 Ie 11 RRNQBER 5l Rt | A RNENRNG i f
@_%_%_@LW“ UL '”MMMMMLLMLIMLLLWJ

— [ ccli] CHZ= 2 .@aEl) Time 10.80us 25660 BB 2 .86 CHZ= 2.@aEl) Time 18.88us G- 145.6us BB 2.8al) CHz= 2 .@E0 Time 18.80us D=2Zoc.dus BB 28810 CHZw 2.66L) Time
Y
I2C Addr 6x38<<1 ks I2C RegAddr 6xA8 ] I2C Addr 0x38<<1 S X RegValue 0x51 x
£ < < € S S
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/* USER CODE BEGIN PV */
#define BUFSIZE 256

1 charSendBuffer[ 1;
VP 4 - STM32H7 CubelDE, 12C4 Touch Spremenljivke intcounters

int KeyState=0;
uint8_t dataBuffer[10];

Pomembni registri : HAL_StatusTypeDef retval;
/* USER CODE END PV */

// Reading from address 0x38 register Vendor's Chip ID (addr. 0xA8) default value should be ©x51=81 - Both variations work !
//dataBuffer[5] = OxAS8;
//retval = HAL_I2C Master Transmit(&hi2c4, (©x38 << 1), &dataBuffer[5], 1, HAL_MAX_DELAY);
//retval = HAL_I2C_Master Receive(&hi2c4, (©x38 << 1), &dataBuffer[5], 1, HAL_MAX DELAY);
retval = HAL_I2C_Mem_Read(&hi2c4, (@x38 << 1), OxA8, I2C_MEMADD_SIZE_8BIT,&dataBuffer[5], 1, HAL_MAX_DELAY);

snprintf(SendBuffer,BUFSIZE, "Hello World [%d]: Key:%d Audio Chip ID: Ox%4x Touch ID: Ox%2x=%d\n\r",Counter++,KeyState,
dataBuffer[@]*256+dataBuffer[1],dataBuffer[5],dataBuffer[5]);
HAL_UART_Transmit(&huart3,SendBuffer,strlen(SendBuffer),100);

HAL_Delay(1000);

Glavna zanka

2.1.26 ID_G_ FT5201ID

ws Egis»ter describes vendor’s chip id

I Address‘. Bit Address Register Name | Description
j Ash i 70 DG R: xx
- FT52011D
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/* USER CODE BEGIN PV */
#define BUFSIZE 256

1 charSendBuffer[ 1;
VP 4 - STM32H7 CubelDE, 12C4 Touch Spremenljivke intcounters

int KeyState=0;
uint8_t dataBuffer[10];

Dodana koda : HAL_StatusTypeDef retval;
/* USER CODE END PV */

// Reading from address 0x38 register Vendor's Chip ID (addr. 0xA8) default value should be ©x51=81 - Both variations work !
//dataBuffer[5] = OxAS8;
//retval = HAL_I2C Master Transmit(&hi2c4, (©x38 << 1), &dataBuffer[5], 1, HAL_MAX_DELAY);
//retval = HAL_I2C_Master Receive(&hi2c4, (©x38 << 1), &dataBuffer[5], 1, HAL_MAX DELAY);
retval = HAL_I2C_Mem_Read(&hi2c4, (@x38 << 1), OxA8, I2C_MEMADD_SIZE_8BIT,&dataBuffer[5], 1, HAL_MAX_DELAY);

snprintf(SendBuffer,BUFSIZE, "Hello World [%d]: Key:%d Audio Chip ID: Ox%4x Touch ID: Ox%2x=%d\n\r",Counter++,KeyState,
dataBuffer[@]*256+dataBuffer[1],dataBuffer[5],dataBuffer[5]);
HAL_UART_Transmit(&huart3,SendBuffer,strlen(SendBuffer),100);

HAL_Delay(1000);

Glavna zanka

2.1.26 ID_G_ FT5201ID

ws Egis»ter describes vendor’s chip id

I Address‘. Bit Address Register Name | Description
j Ash i 70 DG R: xx
- FT52011D
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" JEE
VIN projekt - VP4: STM32-Edge computing,
CubelDE primeri, Misko3
m VIN projekt

m Al v vgrajenih napravah (,Edge Computing“ )
m STM32 CubelDE F4,H7 — PWM izhodi
m STM32F4 CubelDE: SPI in LIS3DSH, 12C in CS43L22

m STM32H7 CubelDE, 12C

( m Misko3 — demo projekt 1
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Misko 3 in ,Spajka” party 2022

Konektorji

\stavi konektorie v tiskano vezje




VP 5 — Misko 3

MISKO 3 BLOCK DIGRAM POWER CONNECTOR . MCU BUTTON .

—---------------------\

CONNECTORS

I{ ARDUINO DUE
i
1

-

» STM32G474QET6

.- LB ] el (MCU) 5%
| _ N N | L \
& | 1
7y |
SWD + = I |
TRACE I I
I [
I [
I [
1 [
J ‘\ ’
I I RESET o
1 | Jov : BUTTON BUTTON
STICK e
{ ' ‘w:nml (MCU)

------------------'

Slika 1: Blo¢ni diagram razvojnega Sistema MiSKo 3
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VP 5 — Misko 3 - Inicializacija

int main(void)

{
/* USER CODE BEGIN 1 */

coord_t joystick_raw, joystick_out;
joystick_t joystick;
uint8 t MSG[100]={0};
uintl6_t touch_x = @, touch_y = 0;

char str[10];
float framerate;

/* USER CODE END 1 */

/* Reset of all peripherals, Initializes
the Flash interface and the Systick. */
HAL_Init();

/* USER CODE BEGIN Init */

/* USER CODE END Init */

/* Configure the system clock */
SystemClock_Config();

/* USER CODE BEGIN SysInit */

/* USER CODE END SysInit */

/* Initialize all configured peripherals */

MX_GPIO Init();
MX_ADC1_Init();
MX_ADC2_Init();
MX_FMC_Init();
MX_I2C2_Init();
MX_UART4_Init();
MX_UART5_Init();
MX_USART1_UART Init();
MX_USART2_UART_Init();
MX_QUADSPI1_Init();
MX_SPI1_Init();
MX_TIM5 Init();
MX_TIM8 Init();
MX_TIM20_Init();
MX_ADC3_Init();
MX_DAC1_Init();
MX_DAC2_Init();
MX_FDCAN2_Init();
MX_I2C1_Init();
MX_TIM15_Init();
MX_USART3_UART_Init();
MX_ADC4_Init();
MX_USB_Device_Init();
MX_DMA_Init();
MX_CRC_Init();
MX_TIM6_Init();

https://github.com/LAPSyLAB/Misko3 Docs and Projects

/* USER CODE BEGIN 2 */

LED_init();
KBD_init();
SCI_init();
joystick_init(&joystick);

for (uint8_t i=@;i<3;i++)

HAL_Delay(250);
LEDs_on (OxFF);
HAL_Delay(250);
LEDs_off(0xFF);

}

LCD_Init();

UG_Init(&gui, UserPixelSetFunction,
ILI9341_GetParam(LCD_WIDTH),
ILI9341_GetParam(LCD_HEIGHT));

UG_FontSelect (&FONT_8X12);

UG_SetForecolor(C_WHITE);

UG_SetBackcolor(C_BLACK);

UG_DriverRegister(DRIVER_FILL_FRAME, (void
*)_HW_FillFrame_);

UG_DriverEnable(DRIVER_FILL_FRAME);

DrawStartScreen();
framerate = DrawColors(89);

UG_SetForecolor(C_WHITE);
UG_FontSelect (&FONT_16X26);

sprintf(str,"%.0f fps",framerate);
UG_PutString(5,105,str);
/* USER CODE END 2 */

/* Infinite loop */
/* USER CODE BEGIN WHILE */

VIN - LV
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VP 5 — Misko 3 — Glavna zanka

while (1)
{
/* USER CODE END WHILE */
/* USER CODE BEGIN 3 */ // Touchscreen
if(XPT2046_TouchPressed())
//LEDs {
LED_set(LEDO, !KBD_get_button_state(BTN_OK)); uintlé t x = @, y = 0;
LED_set(LED1, !KBD get_button_state(BTN_DOWN));
LED_set(LED2, !KBD_get_button_state(BTN_RIGHT)); if(XPT2046_TouchGetCoordinates(&x, &y, 0))
LED_set(LED3, !KBD_get_button_state(BTN_UP)); {
LED_set(LED4, !KBD get_button_state(BTN_LEFT)); touch_x = x;
LED_set(LED6, !KBD get_button_state(BTN_ESC)); touch_y = y;
LED_set(LED7, !KBD_get_button_state(BTN_JOY)); UG_FillCircle(x, y,2, C_GREEN);
UG_FillCircle(250, 50, 49, C_BLACK);
// Joystick }
HAL_ADC_Start(&hadc4); }
HAL_ADC_PollForConversion(&hadc4,10);// Waiting for ADC conversion
joystick_raw.x=HAL_ADC_GetValue(&hadc4); sprintf(MSG, "Joystick X:%@5d, Y:%@5d, Touch: X:%@5d, Y:%@5d

\r",joystick out.x,joystick_out.y, touch_x, touch_y);

HAL_ADC_Start(&hadc4);

HAL_ADC_PollForConversion(&hadc4,10);// Waiting for ADC conversion SCI_send_string(MSG);
joystick_raw.y=HAL_ADC_GetValue(&hadc4); CDC_Transmit_FS(MSG, strlen(MSG));
HAL_ADC_Stop(&hadc4); UG_DrawCircle(250, 50, 50, C_RED);
joystick_get(&joystick_raw, &joystick_out, &joystick); HAL_Delay(20);

UG_DrawCircle(joystick_out.x+250, joystick_out.y+50,5, C_YELLOW);

/* USER CODE END 3 */
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Maze game Maze game

Maze game contains a maze, move counter and a yellow circle which represent current player position.

We will implemented three different presets of the maze: easy, normal and hard; which is defined in MainMenuRefresh() shown above. Easy
dificulty will of size 21x13 and have a cell size of 31, with a (5.43) offset and a player circle radius 7. Normal dificulty will of size 29x19 and
have a cell size of 21, with a (12,40) offsct and a player circle radius 5. Hard dificulty will of size 51x33 and have a cell size of 12, with a
(10.40) offset and a player circle radius 2.

Easy dificulty Normal dificulty Hard dificulty
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F4: Air Mouse

3D Sonar

€Y1 STM32H7508-D

H7: Circle Popper

F4: Wave Player with LCD

https://github.com/LAPSyYLAB/STM32F4 Docs and Examples/
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