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VIN projekt - VP6: STM32F4 VIN Demo

. AOsvegitev: STM32F4 }

A CubelDE projekt STM32F4 in V/I naprave
A CubelDE projekt, GPIO in VCOM port
A PWM-LEDdimmer, br enl| al
A SPI-LISBDSHpospegkomer
AIRZC-CS43L22 zvol ni | 1 p
A ADC

A S| e d e macirgi YCAbeMonitor, osciloskop
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VIN Projekt i Osnovna platforma
STM32F407 ST Discovery

STM Discovery F4 (Cortex M4)
ASTM32F407VGT6 microcontroller featuring 32-bit
ArmE CortexE-M4 with FPU core, 1-Mbyte Flash memory and
192-Kbyte RAM in an LQFP100 package
AJSB OTG FS
AT MEMS 3-axis accelerometer
AST-MEMS audio sensor omni-directional digital microphone
A\udio DAC with integrated class D speaker driver
AUser and reset push-buttons
Aight LEDs:
A D1 (red/green) for USB communication
A D2 (red) for 3.3 V power on
Aour user LEDs, LD3 (orange), LD4 (green), LD5 (red)
and LD6 (blue)
Aoard connectors:
AJSB with Micro-AB
AStereo headphone output jack
A.54 mm pitch extension header for all LQFP100 I/Os
for quick connection to prototyping board and easy
probing
Axternal application power supply: 3V and 5V

STM32
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STM32F4DISCOVERY 3.3V !l
USB Programmer/Debugger

ﬂ:;_ .. 5_
T

“m m“ﬂlmmlﬂ gm

VIN - LV 5 ERozman, Gkr aba,



"
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elo na STM32F4 razvojnem sistemu

Prikljulitev

A Mini USB priklopnak r aj ¢gi ,svetitaa mieldED diodi

A Micro USB priklop (VCom port)

Poseben zal etShM32F4 (ewNe Kk tni T &)

A dodajanje vsebine (_ main.c):

m CubelDEWorkspace - STM32_USB_Key_LED/Core/Src¢/main.c - STM32CubelDE
File Edit Source Refactor Mavigate Search Project Run Window Help

(=R B~ vEBin|Lid @vEvEvEvrigvO~Qr @I~ fHEIHrHrodara |0
& Project Explorer % - P78 &mainc %
@ CubelDE_Workspace A @103
» @& Delo 184  /* Infinite loop */
I 185 /* USER CODE BEGIN WHILE */
> [@ Node_V4 (in node v4 106 while (1)
~ & Sluzba 107
[ CAN_IEX_Module 188
2= CAN_IEX_Module bak 189 HAL_GPIO_TogglePin(GPIOD, GPIO_PIN_12);
I - 118 HAL_GPIO_TogglePin(GPIOD, GPIO_PIN_13);
7-BSP-LCD-
[ H7-857-ACD-05 111 HAL_GPIO_TogglePin(GPIOD, GPIO_PIN_14);
» & ORLab-STM32 112 - - - -
» > ORLab-STM32H7 113 KeyState = HAL_GPIO_ReadPin(GPIOA, GPIO_PIN_@);
» & ORLab-STM32H7_bak 114 HAL_GPIO_WritePin(GPIOD, GPIO_PIN_15, KeyState);
@ RALab-STM32H7 ﬁ:
> B STM3Z_USB Ky AdvDebug 117 snprintf(SendBuffer,BUFSIZE,"Hello World [%d]: Key:%d\r\n",Counter++,KeyState);
FZ1STM32_USB Key_FreeRTOS AdvDebug 118 CDC_Transmit_FS(SendBuffer,strlen(SendBuffer));
& STM32CubelDE_Adv_Debug 119
v = STM32F4_Discovery_VIN_Projects 120 /* USER CODE END WHILE */
: 121
[~ I
Audio_playback_and_record 120 /* USER CODE BEGIN 3 */
» [ Buzzer PWM_Demo 123 HAL_Delay(1000);
[ CAN_IEX Module Base 124}
[0 CAN_IEX Sniffer 125 /* USER CODE END 3 */
I Initial_Breadboard VIN 126 }
L 127

Lastni viri :

https://github.com/LAPSYLAB/STM32F4 Discovery VIN Projects

& Mini USB

Mikro USB
VCom-port

@ | STM32F4DISCOVERY Discovery kit with STM32F407VG MCU ¢
@ | VINLab-STM32 - GitHub repozitorij 4

@ | ORLab-STM32 - GitHub repozitorij #*

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

https://github.com/LAPSyLAB/ORLab -STM32

=== -
] STM32F4 - Dokumentacija ¢*

VIN - LV 7

ERozman, Gkr aba,


https://github.com/LAPSyLAB/STM32F4_Discovery_VIN_Projects
https://github.com/LAPSyLAB/STM32F4_Docs_and_Examples
https://github.com/LAPSyLAB/ORLab-STM32
https://github.com/LAPSyLAB/ORLab-STM32
https://github.com/LAPSyLAB/ORLab-STM32

Osnovni projekt CubelDET GPIOTr az |l i | ni

ni voj i

pr

Baremetal - zbirnik

INTT T0:
push {r5, ré6, 1lr}
// Enable GPIOD Peripheral Clock (bit 3 in AHBLENR register)
ldr r6, = RCC_RHBIENR // Load peripheral clock reg address to ré
ldr r5, [ré] // Read its content to r5
orr r5, 0x00000008 // Set bit 3 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 GPIOD 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, 1r}
// Set GPIOD Pins to 1 (through BSSR register)
1ldr 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, ré6, 1r}
// Set GPIOD Pins to O (through BSSR register)
1ldr ré, =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://github.com/LAPSyYLAB/ORLab-
STM32/tree/main/GPIO LEDs

Baremetal - C

/* USER CODE BEGIN 2 */

RCE>AHB1ENR= 0x08;
/I Enable clock for GPIOD

GPIOB>MODER= 0x01000000; "
MODE Register: bit 12 == out

/* USER CODE END 2 */

/* Infinite loop */

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

GPIOB>0ODR"= 0x1000 ; 1
Toggle PD12

/* USER CODE END WHILE */
/* USER CODE BEGIN 3 */
for (int i=0;i<0x1000000; i++) {};

/I waste some time

}
/* USER CODE END 3 */

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

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

RA, OR

HAL - C

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

HAL_GPIOTogglePin (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
uintlé_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/LAPSyLAB/STM32F4_Discov

ery VIN Projects/tree/main/LED Blink Demo
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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/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

Delo v CubelDE

[I CubelDEWorkspace - STM32CubelDE

Vzpostavi

A Uvoz

File Edit Source Refactor Navigate Search Project Run \
New Alt+Shift=N > | %
1 : E
tev zaletnega pr oj ekt openfe.
_ . Open Projects from File System...
obstojel ega I Recent Fies >
A Open projects from File System | I mportProjcts rom FeSystem o Avchive o X
i Import Projects from File System or Archive B
) ! This wizard analyzes the content of your folder or archive file to find projects and import them in the IDE.
|
A Select project(s) |
; Import source: ‘ D:\OneDrive - Univerza v Ljubljani\Delovni\Workspaces\CubelDE\STM32F4_Discovery_VIN \/‘ Directory... Archive...
[ type filter text | Select All
Folder Import as o] Deselect Al

STM32F4_Discovery VIN_Projects

A Nov projekt Cube MX

|

STM32F4_Discovery VIN_Projects\Audio_playback_and 1 Eclipse project

Edlipse project
2 of 8 selected

<

[ Hide already open projects

0]

[ Close newly imported projects upon completion
. Use installed project configurators to:

Search for nested projects

Detect an

A Kopiranje tojeleg

-

roject natures

m CubelDEWorkspace - STM32CubelDE

File Edit Source Refactor Navigate Search Project Run Window Help
HvH@ ®~]R~Eividigre~r
&2 Project Explorer 22

Prevajanje, zagon :
A Project -> Build Project

Open Project
Close Project

B Build All
> & OR

Build Configurations

& RA
Build Proje Md Proj
A Run -> Debug s s g
~ 2 STM32F4_Discovery_Projects (in STh : 9
Clean...

> & Audio_playback_and_record
> [ Buzzer PWM_Demo

» [ Initial_Breadboard_VIN

> [ LED_Blink_Demo

Build Automatically

Build Targets

A Step (Into,Over), Breakpoint

m CubelDEWorkspace - LED_Blink_Demo/Core/Src/main.c - STM32CubelDE

C/C++ Index

File Edit Source Refqmiemblaidlcite S dim roject Run Window Help [ CubelDEWorkspace—SIM32CubelDE .
‘- ey = = F'_d}, Bt e D v G ovi® 1) Edit > Copy.
g SR BiS iR % e o Ml tidie 8 “ File Edit Source Refactor Navi Search Project Run Window Help 2) Edit = P
; f = . = . N ) Edit > Paste.
4 Debug = i Project ExSTardr = Berime.txt main.c st vEHR I ® & v Bivwidigr > & @ Run 3) Bename the igs files
~ [ LED_Blink_Demo Debug [STM32 Cortex-M C/C ;Z :/@m ant & Project Explorer & % Debug 1) Delete the Debug.launsh file.
~ & LED_Blink_Demo.elf [cores: 0] 75-int main(void) ¥ = FRI Run History 5) Project > (Jeap.
b # i 3 > = O0R
o Tfreac.l 1 [malr.1] 1 [core: 0] (Suspende 76 { X T O Run As ) . 6) Generale the ubelX.
= main() at main.c:84 0x800057¢ ;; /* USER CODE BEGIN Cun Run Configurations... 7) Project > Build Project.
# arm-none-eabi-gdb (8.3.1.20191211) v ; P
& ST-LINK (ST-LINK GDE server) 79  /* USER CODE END 1 ¥ 1 STM32F4 Discovery Projects i STV32F4 DI Dzl ity g)Rﬁ@&LEAS 5tm32 Application.
8e > & Audio_playback_and_record Delingg A ) i )Anddﬂbugﬁlﬁ ﬁﬂm
81 /* MCU Configuratio » [ Buzzer PWM Dermo Debug Configurations...
82 N N

> [ Initial_Breadboard_VIN
> [ LED_Blink_Demo

Breakpoint Types
Toggle Breakpoint

Br gt g 211 per
8 HAL_Init( ;l
S
/* USER CODE BEGIN

Ctrl+B

Navodila :
* CubelDE asm projekt

1) Edit > Copy.
2) Edit > Paste.
3) Delete the Debhuglaungh file.
4) Project > (Jgap.
5) Project > Byild Project.
6) Debug As Stm32 Application.
7) And debug the aprlisation

> 8) Add hreaknaint on first instuction if nesessary

>

* CubelDE projekt z CubeMX

Skopiram, preimenujem, generiram jog, ¢lean in build

/* USER CODE END In

/* Configure the sy
- —— -‘..:: .t

Toggle Breakpoint
- s e mm o
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" N
CubelDE i1 delo s projekt

Kopiranje/preimenovanje projekta :
A Kopiranje projekta Cube MX I:
A Znotraj CubelDE

KopiranjeCubelDprojekta zCubeMXiocd
1) Edit >Copy
2) Edit >Past
3) Preimenujioc datoteko:

no Yoebudldukb datoteka, p
5) Project >XClean O\‘@

6) Generiraj kodo EubeMX
7) Project BuildProject.

8) DebugAs Stm32Application
9) Debugaplikacije.

E 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_5PI_LIS302DL _Basic.ioc
SR 5B KeytEBHaumneh—

--------’

Skopiram, preimenujeriocz 3 Sy S NA NI YDebu@ldugchleaniNBui@ S Y

A Kopiranje projekta Cube MX II:
A Uporaba orodja  |[® s™ cube Project Copy

Uhodni Projekt: |/

Ime Hovega Projekta: |NewProject

Keopira) Projekt

Pomoé

Brskaj

[ Izberite mapo

< v « Cub.. » 5TM32F4 Discov.. »

Organiziraj *  Novamapa

@ Sluzba
@ Workspaces
&/ Arduino_IDE
o/ Blucpil
&/ CubelDE
o Misko3
o ORLab-5TM32
ORLab-5Th32_TODO_Projects
& STM32Cube FW_FA_V1 26
& STM32F4 Discovery Projects
@ STM32F4 Discovery_TODO_Projects
@ STM32F4 Discovery VIN_Projects

a

v

v o O Preitéi STM32F4 Discovery ..

Ime -

o gt

& Audio_playback_and_record
& Buzer PWM_Demo

& Initial_Breadboard_VIN

& LED_Blink_Demo

& LED Blink_Demo_QEMU
& LED_GPIO_C_Baremetal_C
& LED_PWM_Demo

& STM32_SPI_LIS202DL Basic
@ STM32_USB_Key LED

23.03

Mapa: | 5TM32_SPI_LIS302DL _Basic

Izberite mapo

https://github.com/LAPSyL AB/STM32F4_Docs_and_Examples/tree/main/Documentation/CubelDE

VIN - LV
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https://github.com/LAPSyLAB/STM32F4_Docs_and_Examples/tree/main/Documentation/CubeIDE
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Vir: UM2217 - HAL and Low-layer drivers

Bookmarks
(=R #® New . Edit
&
W+ 1 General information
W 2 Acronyms and definitions
. 3 Support of dual-core
architectures
@k 4 Overview of HAL drivers
s, O Overview of low-layer
drivers
@kt 6 Cohabiting of HAL and LL

#kt 7 HAL System Driver

@kt 8 HAL ADC Generic Driver
@kt 9 HAL ADC Extension Driver
@k 10 HAL CEC Generic Driver
@kt 11 HAL COMP Generic Driver
=B 12 HAL CORDIC Generic
Driver
=B 13 HAL CORTEX Generic
Driver
@kt 14 HAL CRC Generic Driver
@kt 15 HAL CRC Extension Driver
@kt 16 HAL CRYP Generic Driver
=B 17 HAL CRYP Extension
Driver
@kt 18 HAL DAC Generic Driver
@kt 19 HAL DAC Extension Driver
@kt 20 HAL DCMI Generic Driver
=B 21 HAL DFSDM Generic
Driver
=B 22 HAL DMA2D Generic
Driver
@kt 23 HAL DMA Generic Driver
=B 24 HAL DMA Extension
Driver b
@kt 25 HAL DSI Generic Driver
@kt 26 HAL DTS Generic Driver
@kt 27 HAL ETH Generic Driver
@kt 28 HAL ETH Extension Driver
@kt 29 HAL EXTI Generic Driver
=B 30 HAL FDCAN Generic
Driver
@kt 31 HAL FLASH Generic Driver
=B 32 HAL FLASH Extension
Driver
@kt 33 HAL FMAC Generic Driver

afe %47 HAL GFXMMU Generic

t NEINF YAl (Ye2ALMAOl
’I life.augmented

Vsebuje predpripravljene

UM2217

User manual

funkcije za delo s sistemskimi
in V/I napravami.

This section contains the following APls:

. HAL USART_Transmit()

. HAL USART_Receive()
HAL:USART_TransmitReceive(}
HAL_USART_Transmit_lT{)

. HAL USART_Receive_IT()
HAL—USART_TransmitReceive_lT(j
HA L— USART_Transmi t DMA()
HAL:USART_Receive_DMA()

This section contains the following APls:
. HAL_Init()

. HAL_Delnit()

. HAL_Mspinit()

. HAL_MspDelnit()

. HAL_InitTick()

35.2.
2.4 10 Operation functions

This section Contains the following Apys: ‘
* HAL_ GPIO_R’eadP:’n{} ?
HAL%GP!O‘WritePin() .
HAL GPIO_ Togg.‘ePin{} '
HAL_ GPIO_LockPin() '
HAL_GPio gx TIIR .

QHandler,
HAL_Gpy O_ EXTI_ Caﬂbackﬂ ’

.

.

.

This Section Contains th

HA

Description of STM32H7 HAL and low-layer drivers

This section contains the following APls:
. HAL_IncTick()

. HAL_GetTick()

. HAL_GetTickPrio()

. HAL_SetTickFreq()

. HAL_GetTickFreq()

. HAL_Delay()

. HAL_SuspendTick()

. HAL_ResumeTick()

. HAL_GetHalVersion()

HAL USART_TransmitReceive_DMA()

e follow; .
HAL_IE‘C_!njf() wing APjs:

HAL 12 C_Delnit))
::ALJ? C_Mspinig)
AL_I12C_MspDeiniy)

AL I
! _fzzg_RegtsterAddrCaﬂback{)
_ _UnRegisterA ddrCaﬂbackﬂ

UM2217 - Rev 6 page 2/4020

‘M4 2 of4020 P M Q@ ©

VIN - LV
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Electrical characteristics

STM32F4DISCOVERY

STM32F405xx, STM32F407xx

Table 11. Voltage characteristics

Symbol Ratings Min Max Unit
Vpp—Vss | External main supply voltage (including Vppa, Vpp)'" |  —0.3 4.0
Input voltage on five-volt tolerant pin‘?) Ves—0.3 | Vpp*4 | V
Vi Input voltage on any other pin Vgs—0.3 4.0
|AVpp«l Variations between different Vpp power pins - 50
Vssx - Vssl .Vaﬁati.ons between all the different ground pins ~ 50 mV
including Vggr_
see Section 5.3.14:
Vespmew) | Electrostatic discharge voltage (human body model) g?;ﬂ?;gﬁﬁgﬁm
sensitivity)
Table 12. Current characteristics
Symbol Ratings Max. Unit
oD Total current into Vpp power lines (source)") 240
lyss Total current out of Vgg ground lines (sink)(") 240
Output current sunk by any 1/0 and control pin 25
o Output current source by any I/Os and control pin 25 mA
| @) Injected current on five-volt tolerant 1/03) —5/+0
INJ(PIN) Injected current on any other pin(‘” +5
Zhyemy™® | Total injected current (sum of all I/O and control pins)(®) +25
VIN - LV 12 ERozman, Gkraba,

12
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VIN projekt - VP6: STM32F4 VIN Demo

AOsvegitev: STM32F4

A CubelDE projekt STM32F4 in V/I naprave
[ CubelDE projekt, GPIO in VCOM port }
A PWM-LEDdimmer, br enl| al
A SPI-LISBDSHpospegkomer
AIRZC-CS43L22 zvol ni | 1 p
A ADC

A S| e d e macirgi YCAbeMonitor, osciloskop
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CubelDE T Vzpostavitev novega projekta

Nov projekt
m CubelDEWorkspace - STM32_USB_Key_LED/Berime.txt - STM32CubelDE
File FEdit Source Refactor MNavigate Search Project Run Window Help

Open File... C/CHi Project
TM32 PrOJect

Makefile Project with Existing Code

---------------1

(i}
H STM32. PrOJect from an E)ustmg g STM32Cubelx Conflguratlon file ( |oc]

Convert to a C/C++ Project (Adds C/C++ Nature)

Fea... Large Pi... Docs & Reso... E Data... 0.

¥ Project...
Close Editor Ctrl+W
Close All Editors Ctrl+Shift+W oo ¢ oo Folder
Save Ctrl+S [ Folder
. Save As... & Source File
Save Al Ctrl+Shift+S [ Header File
Revert [ File from Template
@
Move... ass
Rename... F2 = Other..
-
&1 Refresh F5 15

[[ sTM32 Project

Target Selection

& sTM32 target or STM32Cube example selection is required

MCU/MPU Selectcr [FBoard Selector

—xample §

Commer(rh---------l

N
Part | [STM32F407 ~ 11
Number | |STM32F407G-DISCH I

\__________’

Vendor >

w0 OVERY Discover
lm Ieuerages the capabilities of

the STM32F407 high-performan
microcontrollers, to allow users t
develop audio applications easil
— L 5.7 E Itincludes an ST-LINK/V2-A
- embedded debug tacl, one
O Nucleo-84 ol

Boards List 1 item ort
ACUIMPU Series - B B BN B § N § B BN N | w
[~ | Overview  X|commercial [T X[Marketi.. *]unit Pri_. <[ Mounte... x]

Check/Uncheck All ] l

l || owniew xdcommer | Type i Markatin_unit Price. x| Mounted ] I

w* STM32F407G.. Di . Active 1889

\—------------

VIV = LV v

14 ERozman, Gkr aba,




Osnovni projekt CubelDE i CubeMX

Konfigur a

cija : prikl

Project Settings.

software packs

rSTM32Cube MCU packages and

@ Copy only the necessary library files

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

Project Name
LED_GPIO_C_Baremstal G

Project Location
|D\DelevniiCubel DE\CubelDEWarkspace

Application Structure

lAdvanced

Tosichain Folder Laeation

Benerated files

[ Generate peripheral initializa
[ Backup previously
Keep User Code when re-generating

n as a pair of ".c/.h' files per peripheral

files when re-g g
Delete previously genarated filas when not re-generated
HAL Settings

[ Set all free pins as analog (to optimize the power consumption)

[ Enable Full Assert

Tosichain / IDE
[sTMazCwReiDE |
Linker Sattings
Minimum Heap Sze
Minimum Stack Size

Thread-safe Settings-
Cortex-M4NS

r Template Settings-

Select a template to generate customized code

Setting:

O] Enable multi-threaded support

Thread-safe Locking Strategy
o Mapping s t

gy depending on R

Mew and Firmware Package

HSE - HEE_RTC S

Input frequency

RTC Clock Mux

Meu Reference

] PC15-0SC32_0UT

[ Do nt generats the main()

OTG_FS_PowerSwitchan

PDM_OUT |

B1 [Blue PushBution]

[ETM32F407VGTx

Bl Use lstest svallsble version

System Clock Mux

Fa)
. -

Lse “eo s _w Jrewmcm

KH;
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Osnovni projekt CubelDE 7 USB Virtual COM Port

Konfiguracija : USB Device,CDC Class = Virtual COM Port

Q_______~|®
Categories | A

System Core be
Analog >
Timers bs

. ..
Connectivity J ha
N -

CAN
CAN2
© ETH
FSMC
v 12C1
@ 12¢2
12C3
@ sbIo
v SPI1
SPI2

& UART4

& UARTS

@ USART1
USART2
USART3

P TN =1 - Sga—
] CIEXGEG )

Berime.txt  [*LED_GPIO_C_Baremetal

Pinout & Confir

51 USB

Device

Mode

Mode |Device_Only

Activate_VBUS

Reset Configuration
@ NVIC Settings

& Parameter Settings

Y -_—-_---------J
t| Activate_SOF

& GPIO Settings

@ User Constants

Berimetxt  [*LED_GPIO_C Baremetal Cioc 2
Pinout & Configuration Clock Configuratid
v Software Packs
Q @ USB_DEVICE Mede and Configuration

e s g

Class For HS IP|Disable |

Connectivity ™ Class For FS IP |Disable ~
- Disable
CAN1 Audio Device Class
- N B B S S .
CAN2 Communication Device Class (Virtual Port Com)
@ ETH T SV S YL PR U P e
Fsmc Human Interface Device Class
+ 12C1 Custom Human Interface Dg s (HID)
@ 12c2 Mass Storage Class
12C3
@ sDIO
+ SPI1
SPI2 a0
@ UART4, 6 I VC P
@ UARTS
@ USAR ¢ -
AVirt COM Pg
USART3 U

USARTS
+ USB_OTG_FS
USB_OTG_HS

Configuration

Multimedia >
Security »
Computing »

-
Middleware ’
[ - "N ]
a

FATFS
FREERTOS
LIBJPEG

MBEDTLS

-
r USB_DEVICE '

VIN - LV
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Osnovni projekt CubelDE 7 USB Virtual COM Port

Konfiguracija : USB Device,CDC Class = Virtual COM Port

STM32F4_GPIO_PWN_SPLI2C_C. Demoioc-Project Manager »

Pinout & Configuration Clock Configuration Project Manager

STM32Cube MCU packages and embedded software packs

QO Copy all used libraries into the project folder

® Copy only the necessary library files I

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

Project
Gal
generiranje

Generated files

Generate peripheral initialization as a pair of ".c/.h' files per peripheral kOde

] Backup previously generated files when re-generating

Code Generator

Keep User Code when re-generating

Delete previously generated files when not re-generated

Advanced Settings

VIN - LV 17 ERozman, Gkr aba,



Osnovni projekt CubelDE 7 USB Virtual COM Port

> B STM32_WavePlayer
v [[Z STM32F4_GPIO_PWM_SPI_12C_C Demn

> @l Includes New
Program : z a pVotgalOM®Portj e po 'U&EB Golnto
» & Drivers Open in New Window
[* Private variables — ------------ */ 1 » & Middlewares Show In
» @ USB_DEVICE
[ STM32F4_GPIO_PWM_SPL_I: Copy
/* USER CODE BEGIN PV */ STM32F40TVGTX FLASHIA PDaSIt‘:

- STM32F407VGTX_RAM.Id elete
#deflne BU FSIZE 256 & README.md Source
Chal’ SendBUffer [BUFSIZE], v = STM32F4_Docs_and_Examples Move...
Int Counter ’ » = Documentation Rename...

> = LSM6DSOX 1 Import...

I* USER CODE END PV */

> [ STM32_F407G_MISKA _pospese .-
7 T U S B > & STM32_Wav_Player_SD_USB

I & README.md : :
v = STM32F4_TODO_Projects i amental Build of Selected Projects

. VCP koda g i Bund
* Infinite loop */

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

ﬁmﬂ--——————-

CDCTransmit _FS(SendBuffer , strlen ( SendBuffer ));

snprintf  ( SendBuffer,BUFSIZE, "Hello World [%d ]\ r\n",Counter ++); 1
/* USER CODE END WHILE */

/* USER CODE BEGIN 3 */
HAL Delay (1000)' m CubelDEWorkspace - STM32_USB_Key LED/Core/S, [NV EvlaiT]o7=lIn] S -

— File Edit Source Refactor Navigate Search Projfct Run Window Help
} 5?3'[m]ﬂulﬁ}'\'l‘-ﬂaﬁ'ﬁﬁ'ﬁ‘|@%mn

/* USER CODE END 3 */ & Project Explorer ‘_m

~ = FRI Run History

» = O0R O RunAs
= RA = S Y - ST SR

91 Debug
prOJECt ERozman, Gkr aba,
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Osnovni projekt CubelDE i USB Virtual COM Port

Program : sprejem na PC strani (povezava z Micro-USB kablom)

ﬁ PuTTY Configuration ? bt
': R Upravitel] naprav Category:
-e Datoteks  Dejenje  Pogled  Pomofd —} Session Basic options for your PuTTY session
| dm =) 7| B kX3 Lo.gglng Specify the destination you want to connect to
il —I Terminal o
| § USE Composite Device . ~Keyboard Serial line Speed
§ USE Mass Storage Device Bell COM15 115200
IS8 R . Features ; -
: t:; E:E: ::E %-V:Vindow Connection type:
§ USE Root Hub [USE 3.0) . ~Appearance (OssH Serial (O Other:  Telnet v
& Ermulmika za zvok, wideo m igre - Behaviour
[ Miike in druge kazalne naprave
l f'.-‘.:'rd-u.-’-pmglrr".-'c opremo r ---------
§ Maprave z univerzalnim senijzkim vedilom - -’_'-’:'“ 1. '_:'Iir" ' O b

E!'_'j Omrefne kartice
= Pogoni DVD/CD-ROM
B Prencsne naprave
O Procesorji
[ | Radfunalnik
Bm Sictemicke naprave
=2 Tipkovnice
W YnoIne naprave (HID
L E Vrzta (COM in LPT
W Communications Port (COMT)
W Intel{R) Active Management Technology - S0L (COM3)
ﬁ Pnnter Port (LPT

ST g sctranica SThigh irtual COM Port (COMI14) DC

- -

iy 2o vhodi in izhad
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m CubelDEWorkspace - STM32CubelDE
File Edit Source Refactor Navigate Search Project Run Window Help
HvEdR B~/ vEinidig-e~ Open Project

CubelDE i Zagon, debug o s

» = OR

Build Configurations >
= RA
v &VIN Build Project

% STM32F4 Discovery Projects (in sTh  Culd Working Set

Prevajanje, zagon :

R R ; > = Audio_playback_and_record Utz
A Project -> Build Project e Bl Automaticaly
m CubelDEWorkspace - STM32CubelDE s >
File Edit Source Refactor Navigate Search Project Run Window Help o >

Myl ® >/ ~@inidigy &~ [~ 6 @ Run
& Project Explorer %
v = FRI

> B OR

Run History
O RunAs

Run Configurations...
v =VIN

v = STM32F4 Discovery Projects (in STM32F4 DI
» = Audio_playback_and_record
> [ Buzzer PWM_Demo
> [ Initial_Breadboard_VIN Breakpoint Types
>[I LED_Blink_Demo

o MEarms Rt L kA

Debug History
4+ Debug As
Debug Configurations...

A Run -> Debug

@ Toggle Breakpoint

E CubelDEWorkspace - LED_Blink_Demo/Core/Src/main.c - STM32CubelDE

File Edit Source Refﬁ:rﬂw& Sad gam 2roject Run Window Help
Oyl @sgm|Smiorz = 0 iditr 0~ G -i®dsy
& D. T Project ExSToT P - Berime.txt  [@ main.c stm3
~ [E LED Blink Demo Debug [STM32 Cortex-M C/¢ />~ @retval int

74 %
A Step (Into,Over), Breakpoints v BBk Demodi o0l g 75 ant matn(vote)
1 H ~ o Thread #1 [main] 1 [core: 0] (Suspended . 7¢ {
= main() at main.c:84 0x800057¢ 77 /* USER CODE BEGIN
\2 arm-none-eabi-gdb (8.3.1.20191211) 78
3 ST-LINK (ST-LINK GDB server) ;g /* USER CODE END 1
81 /* MCU Configuratio
82

8 g w211 per
HAL_Tnit(); 1
- ...
86 /* USER CODE BEGIN

88 /* USER CODE END In

%e /* Configure the sy
-r-----‘—.::-f

Toggle Breakpoint
-_— - e e e o

Build <->Debug
project, €
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CCh data Rak 64 KB [~y External memcry LK RE ] AR
KTRST, I cantrales (FSMC) - b gL ven. wew
e ITAG & 5W [ WMPU KETY caam, pSRAM, NOR Flash, [ V| o et
VIWTL. § ETM | NG P Cond (ATA], MAND Flash e
HICAD, KR, WY
aceong prosphtpine
) Arm Corlex-iis
168 MHz e : : -
FFL Flaah
A 5 = [
e v 2 § ol upto ]
- [ Ethermat MAC | oo 2 H =k 1 MB HMG -
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PAD SB0 Lt} GO PORT A \
T [
220K
I (=] GPID PORT C I
= GRIOPORT D I ]
os0_our
USER & WAKE-UP Button GPIOPORTE I
GRID PORT F
I *‘ * * et :'““ (  hWEAT - 1EZis 1BV
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[
Orsage A - o T
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o> P oossz - e T K e 5T
Lbs = 5 e Ts e
il
B4l Red ,': Fu e AHBIAPEZ | RHEAPEY = TIM 12 tEe 7 chawwi s A1
LEDS ST roid Rl 1 H 2 o ke (TR AP,
i) T e e e e
LIy - . -
Blue )r’ unr:p uumhu:tc‘»:lj;_la . w =y TIM14 164 ? 1 chawnd ik 8
LEDM: IE} rpis  R42 1 2 A el USART2 T T TS
L3 I e o AF RS, T sa AF
SHIN — . e USARTI okt s
’ o i g TR e LU
[ - ;‘um..u
e e o I e
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—— N e
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Vir: RM0090 Reference manual

RMO0090
Lyy......

Reference manual
STM32F405/415, STM32F407/417, STM32F427/437 and
STM32F429/439 advanced Arm®-based 32-bit MCUs
......... 267
General-purpose 0s (GPIO) - - v '_ -_ ------------------- 26?‘:'
g1 GPIO introduction -« 25_{
g2 GPIO main features - - SO PRPRT L 225;9
O f nct‘ona‘ descriptlon ..................................
8.3 32\1 u General-purpose t{e] {GF'lO). ........................ 270
a32 VO pinmultiplexer and mapping -+t 274

\l-eg' me e
833 VO port contro! ‘ 8 G .....
p34 VO pordatae0® eneral-purpose 1105 (&pig)
8.35 |/O data bitwise h

g

: bit lockin
register {GF’IDx_,qFR'Hg
VIN - LV
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GPIO krmilnik 1 /izhod

Figure 25, Basic structure of a five-volt tolerant I/O port bit

T = .l
To on-chip Analog |
peripheral - |
Alternate function input
‘I'-'-_
N on/off
I 2 |
Read L=
< ? | (1)
E | TTL Schmitt
o LE ’ chmi ' Protection
% P i .g | trigger on/off, diode
g ! £ Input driver
. < 1 = LIinpL I _ _ ~ > 1/O pin
wite = | 15 m---oDomosooososD==as p
g a2 V,
ARHEE : bb on/o Protection
@ S —d[ P-mos diode
I=al Qutput
sl control
Read/write 113 |1 —f N-MOS
1
1 1
From on-chip ——— Vss Push-pull
peripheral Alternate function OUt[i_.li open-graih or
\.ﬁ—.——.——.——.——.——.——.——.&'sﬁﬂe&— —.fl_l Analog
ai15939b

Potrebni koraki za krmiljenje izhoda:
1. RCC_AHB1ENR(Peripheral Clock Register): b;=1 .. Port D Enable
2. MODER (Mode Register): 01: General purpose output mode
3. Defaultvr ednosti @ge ustrezne v registrih
OTYPER (Output TYPE Register): 0: Output push -pull (reset state)
OSPEEDR (Output SPEED Register): 0071 Low speed (reset state)
PUPDR (Pull Up/Down Register): 0071 No pull (reset state)

4, d o | @dnje izhoda s pisanjem v ODR ali BSRR (nastavljamo NA 1/0)

VIN - LV 23 ERozman, Gkr aba,



Osnovni projekt CubelDET GPIOTr az |l i | ni

mogol i ni

Baremetal - zbirnik

INIT IO:

push {5,

r6, 1lr}

// Enable GPIOD Peripheral Clock (bit 3 in AHBLENR register)

ldr r6, = RCC_RHBIENR // Load peripheral clock reg address to ré
ldr r5, [ré] // Read its content to r5

orr r5, 0x00000008 // Set bit 3 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 GPIOD BASE address to ré
1dr r5, [r6,4GPIOD MODER] // Read GPTOD 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:|

LED_(

push {r5, ré, 1r}
// Set GPIOD Pins to 1 (through BSSR register)
1ldr 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, pcl

OFF:

push {r5, ré6, 1r}

// Set GPIOD Pins to 0
ldr ré, =GPIOD_BASE
mov r5, #LEDs_OFF
str r5, [r6,#GPIOD_BSSR]
pop {r5, ré, pcl

https://qgithub.com/LAPSYLAB/ORLab-
STM32/tree/main/GPIO LEDs

(through BSSR register)
// Load GPIOD BASE address to ré

// Write to BSRR register

Baremetal - C

/* USER CODE BEGIN 2 */

RCE>AHB1ENR= 0x08;
/I Enable clock for GPIOD
GPIOB>MODER= 0x01000000;
MODE Register: bit 12 == out

/* USER CODE END 2 */

/* Infinite loop */

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

{

GPIOB>0ODR"= 0x1000 ;
Toggle PD12

/* USER CODE END WHILE */
[* USER CODE BEGIN 3 */
for (int i=0;i<0x1000000; i++) {};

/I waste some time

}
/* USER CODE END 3 */

Il

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

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

uintlé_t  GPIO_Pin)

{
uint32_t odr;

/* Check the parameters */

assert_param(IS_GPIO_PIN(GPIO_Pin));

/* get current Ouput Data Register value

*/

odr = GPIOx >0ODR

*

/* Set selected pins that were at low

Potrebni koraki za krmiljenjeizhoda:

1. RCC_AHB1ENR(Peripheral Clock Register): bs=1 .. Port D Enable
2. MODER (Mode Register): 01: General purpose output mode

3. Default vrednosti Ze ustrezne v registrih :

OTYPER (Output TYPE Register): 0: Output push-pull (reset state)
OSPEEDR (Output SPEED Register): 00 — Low speed (reset state)

PUPDR (Pull Up/Down Register): 00 — No pull (reset state)

=

4. doloéi stanje izhoda s pisanjemv ODR ali BSRR (nastavljamo Na 1/0)

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

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

}

https://github.com/LAPSyLAB/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/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

v
R
Hackied - -
)

aniel

—-—— - I{IOnF__ b
mifea

R3%

Osnovni projekt CubelDE T GPIO T tipka, LED diode

SW-PUSH-CMS
B1

4 1
] —. R3s
HAL - C i = e SBI0 33
UM1725 N\ -
/* USER CODE BEGIN PV */ 220K
#define BUFSIZE 256 User manual -
char SendBuffer [BUFSIZE], -
int Counter ; Description of STM32F4 HAL and low-layer drivers USER & WAKE-UP Button
int KeyState =0;
31.2.4 10 operation functions ,"""""‘\\ o P
i R0
[T USER CODE END PV This section contains the following APls: : e — Fit ' -
+  HAL_GPIO_ReadPin() 1 : ;Dmi*w e
. HAL_GPIO_WritePin() : LEDd o LRl 1R — 1 H 2
e loon «  HAL_GPIO_TogglePin() I :““ ws
nfinite oop . HAL GPIO LockPi 1 Fred o
/* USER CODE BEGIN WHILE */ —GPIO_LockPin() T = e S R Vi
while (1) +  HAL_GPIO_EXTI_IRQHandler() I =auu .
{ «  HAL_GPIO_EXTI_Callback() 1 b e e
\\ LEW - P 3 ’ﬁm 1 H P L
HAL_GPIOTogglePin (GPIOD, GPIO_PIN_12); e o e =

HAL_GPIOTogglePin (GPIOD, GPIO_PIN_13);
HAL_GPIOTogglePin (GPIOD, GPIO_PIN_14);

KeyState = HAL_GPIO ReadPin(GPIOA, GPIO_PIN_0);

HAL_GPIO_WritePin(GPIOD, GPIO_PIN_15, KeyState );
snprintf  ( SendBuffer,BUFSIZE, "Hello World [%d]: Key:%d \r\n",Counter ++, KeyState );
CDCTransmit _FS(SendBuffer , strlen ( SendBuffer ));

/* USER CODE END WHILE */

/* USER CODE BEGIN 3 */
HAL Delay (1000);

}
/* USER CODE END 3 */

https://github.com/LAPSYLAB/STM32F4 Discovery VIN Projects/tree/main/STM32 USB Key LED
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https://github.com/LAPSyLAB/STM32F4_Discovery_VIN_Projects/tree/main/STM32_USB_Key_LED

" JEE
VIN projekt - VP6: STM32F4 VIN Demo

AOsvegitev: STM32F4

A CubelDE projekt STM32F4 in V/I naprave
A CubelDE projekt, GPIO in VCOM port

[ PWM - LED dimmer, bren| al }
A SPI-LISBDSHpospegkomer
AIRZC-CS43L22 zvol ni | 1 p
A ADC

A S| e d e macirgi YCAbeMonitor, osciloskop
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'_
Timer - Counter W elnlpinlinigigipglpinininl

owe | [ L L L L L

X
A Obilajno vel enakovrednih anaI‘T
A Uporabni za J
. gtetje doagwe)kov ( ﬂ

- tvorjenje | asWaveformh si gnal ov ( |
- zakasnitve (DELAY s !asovnikc"’;;
- merjenje intervalov —L

- periodilne prekinitve

- tvorba signalov s pulzno girinsko modul acij o

Vari aci jCgcleADut y i T o0 Variacije periode:
) Duty Cycle Duty Cycle Duty Cycle
A L E Ddimfnerii o . A krmiljenje servo motorjev
A krmiljenje hitrosti motorjev \ i """" """" mm ””””” A pribligek sinusnih
A Aenost avimpiofiv pDleQ | e A primer: nota C2 = 262Hz,
A kodiranje podatkov \ MEN NN EE N E—  — perioda T=1/262=3.8ms
A izhod: brenl| al
IR
MMsignal || I I 1 I I 11l gos
L N T A
Data =] 1 2 4 e g,us
1.0 |<—3.8ms—>{

] 5 10 15 (ms) 20
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'/ \ Pl {Green f‘}
LEDM - P2 g R40 1 2
I | o H
. . . . Reset_State 1 : LD3 P
T ADC1_EXTI15| i Dirampe x
STM32F4 i PWM signali za LED diode (LED dimmer) o Lol | e ey o i "7
ADC3_EXTI1| 1 JaR0 .
FSMC_D1 — 1 L'I-.i y)
ESMC DAl I ens poi IR41 1 %
I oo — )
GPIO_Input 1 1 LOG
HAL C GPIO_Output 1 I, Bl e
- GPIO_Analog LEDW Py s p B2 1 2
EVENTOUT ‘\ o T H ]
GPIO_EXTI15 e e e e e 4 _

CubeMX
1. Newproject-> STM32 Project Board-> 407DISC1
2.CubeMX Spremeniti USB Host v USB Device :
Connectivity> USB_OTG_FESMode v Devic®nly
Middleware -> DEVICE_USBGlassVirtual ComPort

2] Beime.txt [ LED_PWM_Demo.ioc main.c

Pinout & Configuration Clock Configuration
v Software Packs

LeH] TIM4 Mode and Configuration :
3. Spremenitpine PD12PD15 (LED diode) v TIM4_ .
tim4 Vse kanale spremeniti ®WWMGenerationCH14 SystemCore > Slave Mode [Dsatl -]
\ lzmgamm-lmm-----------------l\
4.Clock * : E:::njljulr:-.e'.l.l Ii:ilnc‘::cm :: :
1 NI Ot S@Oolt r m all ﬁgg; I Channel2 [PWM Generation CH2 ~] :
PrescalefPSC 16 bits valug) = 841 = 83 (clock1Mhz) ADC3 : Channel3 [PYVM Generation CH3 ~]1
(PSG 16 bits value) mustbe between0 an 535 o X ~ ,'
t SNR 2 Rl Odu§y éy@dpa |&& 0100) n Combined Cha B
Counterperiod: 1001 =9 Timers X s [ Use ETR as Clearing Source
(AutoReloadRegister 16 bits valu . FleR actiato
M1 [ One Pulse Mode

Configuration

Reset Configuration

Configure the below parameters :

afseacncti) | @ © o

T Y e —— l

Prescaler (PSC - 16 bits value) 84-1
o ——— -
TIM14 \ i UOE o e e o e
—_— Counter Period {AutoReload ... 1-;-3-1‘
ﬁnﬁrﬁ Tlock UTwEuﬂdR‘di "o Dision

Connectivity > auto-reload preload Disable

e D o ~ Trigger Output (TRGO) Parameters
. — I Multimedia > Master/Slave Mode (MSM bit) Disable (Trigger input effect not delayed)
—

Trinner Fuent Selartinn Rea=eat (116G hit fram TIMy FGRY

VIN - LV 28 ERozman, Gkr aba,



Osnovni projekt CubelDE T GPIO T PWM, LED diode

HAL - C
/* USER CODE BEGIN PV */
#define BUFSIZE 256
CubeMX
har SendBuffer [BUFSIZE]; : :
icntar Coﬁrrllter;u o ] 1. Newproject-> STM32 Projeet Board-> 407DISC1
int KeyState =0; 2.CubeMX Spremeniti USB Host v USB Device :
int  Duty=0, Connectivity> USB_OTG_FSMode v Devic®nly

/* USER CODE END PV */
I* USER CODE BEGIN 2 */

Middleware -> DEVICE_USBGlass/irtual ComPort

HAL_TIM_PWM_ Sta&htim, TIM_CHANNEL_1): 3. Spremenitpine PD12PD15 (LED diode) v TIM4_GH1

HAL_TIM_PWM_Sta(&htim4, TIM_CHANNEL_2); tim4 Vse kanale Spremeniti AWM GenerationCH14
HAL_TIM_PWM_Sta(&htim4, TIM_CHANNEL_3);
HAL_TIM_PWM_Sta(&htim4, TIM_CHANNEL_4); 4. Clock
/ USER CODE END 2 */ | N OdSgOr ' m all
 Infinite loop */ PrescalefPSC 16 bits valug) = 841 = 83 (clock1Mhz)
/* USER CODE BEGIN WHILE */ _ (PSG16bits valug) mustbe between0 and 65 535
?h"e @ t SNA 2RI Odufydy@dpa l@i® 6100) 1 6
htim4. Instance ->CCR1= Duty; CounterPeriod= 1061 = 99
htim4. Instance ->CCR2= 100 - Duty; (AutoReloadRegister 16 bits value)

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

KeyState =HAL_GPIO ReadPin(GPIOA, GPIO_PIN_0);

snprintf  ( SendBuffer ,BUFSIZE, "Hello World [%d]: Key:%d Duty:%d \r\n", Counter ++, KeyState ,Duty);
CDCTransmit _FS(SendBuffer , strlen ( SendBuffer ));
/* USER CODE END WHILE */

/* USER CODE BEGIN 3 */
Duty = (Duty + 10) ;
if (Duty >100)
Duty = 0;

HAL_Delay(1000);

}
/* USER CODE END 3 */

https://github.com/LAPSYLAB/STM32F4 Discovery VIN Projects/tree/main/LED PWM Demo
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Osnovni projekt CubelDE T GPIO T PWM, LED diode

/* USER CODE BEGIN PV */ HAL - C RIGOL el 1.44Y
#define BUFSIZE 256

char SendBuffer [BUFSIZE];
int  Counter;

int KeyState =0;

int  Duty=0;

/* USER CODE END PV */

/* USER CODE BEGIN 2 */

Max Duty

HAL_TIM_PWM_Sta(&htim4, TIM_CHANNEL_1);
HAL_TIM_PWM_Sta(&htim4, TIM_CHANNEL_2);
HAL_TIM_PWM_Sta(&htim4, TIM_CHANNEL_3); Min Duty
HAL_TIM_PWM_Sta(&htim4, TIM_CHANNEL_4);

I* 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;

KeyState =HAL_GPIO ReadPin(GPIOA, GPIO_PIN_0); Min Duty

snprintf  ( SendBuffer ,BUFSIZE, "Hello World [%d]: Key:%d Duty:%d \r\n", Counter ++, KeyState ,Duty);
CDCTransmit _FS(SendBuffer , strlen ( SendBuffer ));
/* USER CODE END WHILE */

/* USER CODE BEGIN 3 */

————————— e —— e

Duty = (Duty + 10) ; Max Duty

if (Duty>100)

Duty = 0;

HAL_Delay(1000);
} y R
/* USER CODE END 3 */ = La -0 Qg Time S8

https://github.com/LAPSYLAB/STM32F4 Discovery VIN Projects/tree/main/LED PWM Demo
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Vezava brenl] al a

Prikljulitev na STM32 1 x PWM izhod za brenl al

Testno vezje (primer) :

GPIO Vrsta Povezava
I PA15 Brencac +
PD12-PD15 |Dig. Izhodi vgr. LED diode ' : Q llllllll!lll@ [l
VIo
B er-mgﬂim»
m
;
;
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STM32F41T P WM

signal i/ mel oBuzzerp 1z a

melody.h

HAL - C
Brencac se prikljuci r@A15 (TIM2>CH1)in GND

CubeMX

1. New project> STM32 Projeet Board> 407DISC1
2.CubeMXSpremenitiUSB Host v USB Device :
Connectivity-> USB_OTG_FESMode v Device Only
Middleware -> DEVICE_USB in Class Virtual Com Port

3. Spremenitipin PA15 v TIM2CH1
tim2 kanal 1 spremeniti na PW®8enerationCH1:

4.Clock

' N} OGS@O0F I m all

PrescalefPSGC 16 bits value) 84-1 = 83 (clock 1Mh

t SNA2RI OGSdael

CounterPeriod AutoReloadregisteF46 bits value)
ww T
CCR1 bo vedno ARR/2 (5@4ty cycle

+S6 AYyT2NXIOA2 Y

Hz)

s LN

aS  dud cyblegdetvetiiol50%)

MA N AN n Rrekolegidz] OG SOOI 0

SNABS PG E

&

MEMS_INT2 [LIS3020L_INTZ]

_5DA|
_scl

Audio_SDAC543L22.
Audio_SCL [CS43L2.

SYSCLK (MHz) | AHE Prescaler HCLK (MHz)

APB1 Prescaler

Nota: 168 11~ 168

ARR_period = (int)(1@@0008/NoteFreq): //Already prescaled to 1 MHz
setPWM(htim2, TIM_CHANNEL_1, ARR_period, ARR_period/2);

CDC_Transmit_FS(SendBuffer,strlen(SendBuffer));

168 MHz max
—— -

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

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

N
42 MHz gl

\ HAL Delay(Delaymsecs) i, o o o o o o o o o o o o o o o o o o o e o o e Y

168 FCLK Cortex clock (MHz)

APB1 peripheral clocks (MHz)

o PB1 Timer clocks (MHz) I
—— -

)_SDIN]

BB, 1253 sDicseaLa:,

Imo.ioc - Pinout & Configuration

Wit & Configuration Clock Configurat
w Software Packs

TIM2 Mode and Configuration

Slave McdelDisabIe V|

Trigger Source|DisabIe V|

——
r Clock Source |Internal Clock - V|
aa
Channel1 [PWI Generation CH1 | ~|
Timers “thannei2 |Disable v
J3f SRS Yy y2 G2 o- Channel3 [Disable ~]
RTC 5
TIM1 Channel4 |D|sab|e ~ |
0 TIM2 Combined Channels |Disable |
I:mi [0 Use ETR as Clearing Source
TIM5 [ XOR activation
Time [J One Pulse Mode
et PTP clock (MHz) TiM7
TIM8
Tag | HCLK to s, core, TIM9
mamarv and DIQIMH7) TIM10
TIM11 Reset Configuration
To Cortex System timer [Mgz) TIM12
TIM13 & NVIC Settings @& DMA Settings @ GPIO Settings

® Parameter Settings @ User Constants

Configure the below parameters :
Q|Search (Ctri+F) © (O] ﬂ

" Counter Settings
i e
Prescaler (PSC - 16 bits... 83
— ST S ——— - —

Counter Period (AutoRel... 0

TIM14

Connect... »

Multime... *

Qarurity 3
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STM32F41 P WM

signal / t omBuzze brenl| al a (

HAL - C

/* USER CODE BEGIN PV */

A

int NoteFreq =440; // Note Ad =440 Hz

int NotePeriod ; //Already prescaled to 1 MHz

/* USER CODE END PV */

/* USER CODE BEGIN 2 */

A

HAL_TIM_PWM_Start(&htim2, TIM_CHANNEL_1);
/* USER CODE END 2 */

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

htim4. Instance ->CCR2= 100 - Duty;
htim4. Instance ->CCR3= Duty;
htim4. Instance ->CCR4= 100 - Duty;

KeyState =HAL_GPIO ReadPin(GPIOA, GPIO_PIN_0);

NotePeriod = ( int )(1000000/ NoteFreq); // Already prescaled to1 MHz
setPWNhtim2, TIM_CHANNEL_1, NotePeriod , NotePeriod /2);

‘FL
htim4. Instance ->CCR1= Duty; {B U Z

/* USER CODE BEGIN 0 */
void setPWNTIM_HandleTypeDef timer, uint32_t channel, uintl6_t period, uintl6_t pulse)

HAL_TIM_PWM_Stop(&timer, channel ); //stop  generation of pwm
TIM_OCInitTypeDef  sConfigOC;

timer. Init . Period =period; // setthe period duration
HAL_TIM_PWAhhit (&timer);  // reinititialise with  new period value
sConfigOC. OCMode= TIM_OCMODE_PWM1,

sConfigOC. Pulse = pulse ; //setthe pulse duration

sConfigOC. OCPolarity = TIM_OCPOLARITY_HIGH,;

sConfigOC. OCFastMode= TIM_OCFAST_DISABLE;
HAL_TIM_PWonfigChannel (&timer, & sConfigOC, channel);
HAL_TIM_PWM_Start(&timer, channel ); // start pwmgeneration

}
/* USER CODE END 0 */

Duty konsa
Bo ey

S EESY
tZZ?Z/(A,

snprintf  ( SendBuffer ,BUFSIZE, "Hello World [%d]: Key:%d Duty:%d PWM - Freq:%d PWMPeriod:%d \r\ n", Counter ++, KeyState ,Duty, NoteFreq, NotePeriod );

VIN - LV
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STM32F4T PWM signal i/ mel oBuzzera za brenl| al

HAL - C Melody.h :
[ " Crazy Frog" song of Crazy frog album* st
* Infinite loop */ const uint32_t CrazyFrog_notes [] ={
/* USER CODE BEGIN WHILE */ NOTE_D4, 0, NOTE_F4, NOTE_D4, 0, NOTE_D4, NOTE_G4, NOTE_D4, NOTE_C4,
while (1) NOTE_D4, 0, NOTE_A4, NOTE_D4, 0, NOTE_D4, NOTE_AS4, NOTE_A4, NOTE_F4,
( NOTE_D4, NOTE_A4, NOTE_D5, NOTE_D4, NOTE_C4, 0, NOTE_C4, NOTE_A3, NOTE_E4,
NOTE_D4,
0,NOTE_D4,NOTE_D4
melodyCount = sizeof (melodySizes )/ sizeof (uint32_t ); %
for (melodylndex =0; melodylndex < melodyCount; melodylndex ++) const uint32_t  CrazyFrog_durations [ ={
{ 8, 8, 6, 16, 16, 16, 8, 8, 8,
. 8, 8, 6, 16, 16, 16, 8, 8, 8,
for (notelndex =0; notelndex < melodySizes [ melodylndex ]J; notelndex ++) 8.8 8,16, 16, 16, 16, 8, 8, 2,
{ 8,4,4
1 buzzerSetNewFrequency ( melody[ melodylndex ][ notelndex J); ;

NoteFreq = melody[ melodyindex ][ notelndex I; [[HHHAHHHAHEN of  Crazy Frog #HHHHHHEHH

if (NoteFreq ==0) NoteFreq =1;

ARR_period = ( int )(1000000/ NoteFreq); //Already prescaled to 1 MHz
setPWNhtim2, TIM_CHANNEL_1, ARR_period, ARR_period/2);

Delaymsecs = noteDurations [ melodylndex ][ notelndex ]1* melodySlowfactor [ melodylndex J;

HAL_Delay( Delaymsecs);

} Melody.h :
snprintf  (SendBuffer,BUFSIZE, "\r\n\r\nEnd of Melody[%d] \r\n\r\n",melodylndex); const uint32_t * melody[] ={ marioMelody , secondMelody,
CDC_Transmit_FY SendBuffer, strlen (SendBuffer )); Titanic_Melody,Pirates_notes,CrazyFrog_notes I
const uint32_t * noteDurations [|={ marioDuration , secondDuration ,
Titanic_duration,Pirates_durations,CrazyFrog_durations t
} const uintl6_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,H7T PWM si gnal i/ mel oBuzzerpa za brenl| al a™x

/*  Infinite loop */

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

{

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

for (melodylndex =0; melodyindex < melodyCount; melodylndex ++)

{

for (notelndex =0; notelndex < melodySizes [ melodylndex ]; notelndex ++)

HAL - C

Melody.h :

/I 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 440
1 buzzerSetNewFrequency ( melody[ melodylndex ][ notelndex J);
NoteFreq = melody[ melodyindex ][ notelndex J; /I Zapisi melodij v notah [Hz] in trajanju
if (NoteFreq ==0) NoteFreq =1; | Crazy Frog" song of Crazy frog
album**
PR . const uint32_t CrazyFrog_notes [] ={
ARR_perl9d ( int )(1000000/ NoteFreq ),. /IAlready ‘prescaled to 1 MHz NOTE_D4, 0, NOTE_F4, NOTE_D4, 0, NOTE_D4, NOTE_G4,
setPWNhtim2, TIM_CHANNEL_1, ARR_period, ARR_period/2); NOTE_D4, NOTE_C4,
NOTE_D4, 0, NOTE_A4, NOTE_D4, 0, NOTE_D4, NOTE_AS4,
Delaymsecs = noteDurations [ melodyindex ][ notelndex ]* melodySlowfactor [ melodylndex J; NOTE_A4, NOTE_F4,
NOTE_D4, NOTE_A4, NOTE_D5, NOTE_D4, NOTE_C4, 0,
. NOTE_C4, NOTE_A3, NOTE_E4, NOTE_D4,
} HAL_Delay( Delaymsecs); 0.NOTE_D4,NOTE. D4
h
snprintf  (SendBuffer,BUFSIZE, "\r\n\r\nEnd of Melody[%d] \r\n\r\n" ,melodylndex);
CDC_Transmit_FS SendBuffer, strlen ( SendBuffer )); const uint32_t CrazyFrog_durations [] ={
8, 8, 6, 16, 16, 16, 8, 8, 8,
} Melodyh : 8, 8, 6, 16, 16, 16, 8, 8, 8,
const uint32_t * melody[] ={ marioMelody , secondMelody, 8,8,8,16,16,16,16,8,8, 2,
Titanic_Melody,Pirates_notes,CrazyFrog_notes L ) 844
const uint32_t * noteDurations []={ marioDuration , secondDuration , Y

Titanic_duration,Pirates_durations,CrazyFrog_durations
const uintl6_t melodySlowfactor [] ={15, 30, 20, 20, 20};

[[#HHHAHAAHHEND of  Crazy Frog #HHH#HHHHEHH]]

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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" JEE
VIN projekt - VP6: STM32F4 VIN Demo

AOsvegitev: STM32F4

A CubelDE projekt STM32F4 in V/I naprave
A CubelDE projekt, GPIO in VCOM port
A PWM-LEDdimmer, br enl| al

[ SPI-LISBDSHpospegkomer

|

A12C-CS43L22 zvolni | i
i ADC

A S| e d e macirgi YCAbeMonitor, osciloskop

P
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SPI - serial peripheral interface

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

VP 6 - STM32 CubelDE, SPI in LIS3DSH Gradiva P siave timing values I 1
vgue (1)
el Parameter r Unit I
. w Min, Max.
5 Digital main blocks : 1 I
Hl SPI clock cycle 100 " ns I
3y SPI clock frequency ! 10 MHz I
- £Y FQ eatim Hmea =
5.1 State machine : |
_ ) IC - inter IC control interface |
The LIS3DSH embeds two state machines able to run a user defined program. Sublect to general operating conditions for Vd and Top, I |
The program is made up of a set of instructions that define the transition to successive 2 | |
g o IC slave timing values
states. Conditional branches are possible. I
12 standard mode {1} 12} tast mode 1) ‘
From each state (n) it is possible te have transition to the next state (n+1) or to reset state. ' Win. e wief P R |
Transition to reset point happens when "RESET condition” is true; Transition to the next step
happens when “NEXT condition” is true. SCL clock frequency 0 100 o! 400 kHz I
Interrupt is triggered when output/stop/continue state is reached. Table7.  Absolule maximum ratings | :
Each state machine allows to implement gesture recognition in a flexible way, free-fall, Symbol Ratings Waximum vaive | unit
wake-up, 4D/6D arientation, pulse counter and step recognition, click/double click, vdd | Supply voltage I ©03wa4s v |
shake/double shake, face-up/face-down, turn/double turn: \ l
Table 8.  LIS3DSH state machines: sequence of state to execute an algorithm App| ication hints = ===
Figure 5. LIS3DSH electrical connection
e
Vdd
L [mmian]
o O 1§
e Yoo o—01] ik
ne |07 L]
' l_“ we |7 ToPwiew [ 7
E 100nF (] rJ INTH/DROY
next ! 5] (o]
; T BDE |
reset
— I Tset B 3
[
AMI0212V1 GND__
——® Digital signal fromto signal contraller Signal’s levels are defined by proper selection of Vdd_IO
A1V

https://qithub.com/LAPSYLAB/STM32F4 Docs and Examples/blob/main/STM32F407 Discovery Kkit/LIS3DSH.pdf
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" A pmmmmmmm————
. 'I‘I || -| E,T:;E;vﬁg SCL/SPC 4 1 PAS w SP“_‘-‘;CK’_ \‘
VP 6 - STM32 CubelDE, SPI in LIS3DSH 100nF 4 A N SPII_MOSI
VDD SDASDLESDO = SAE PAT > SPI MISO |
3 seLsDO 73— Pas cs poser
H=— NC Cs — PE3 et I
CubeMX nastavitve : A NC | I
. : 5
Pinout & Configuration —=—| GND : |
GND
13 ] 9 PEl MEMS_INT2 |
y 16 | SND INT2 =55y CPEL__ ) MEMS_INT1  §
Q Lo SPI1 Mode and Configuration 10 GND INTI/DRDY (PEO___ >
. — - Reserved y4
Caieaoies | A2 et N ———
System Core > Maode |FL|II—DL|pIex Master e .
Hardware NS5 Signal |Disable
Analog > . MEMS
spi.c :
Timers be
/* USER CODE END SPI1 Init1*
Connectivity hspil. Instance = SPI1;
R hspil. Init . Mode = SPI_MODE_MASTER;
CAN hspil. Init . Direction = SPI_DIRECTION_2LINES;
CANZ hspil. Init . DataSize = SPI_DATASIZE_8BIT,;
@ ETH hspil. Init .CLKPolarity = SPI_POLARITY_LOW;
FSMC hspil. Init . CLKPhase= SPI_PHASE_1EDGE;
v 12C1 E— hspil. Init .NSS=SPI_NSS_SOFT;
© :§g§ hspil. Init .BaudRatePrescaler = SPI_BAUDRATEPRESCALER_256;
prry=iyay hspil. Init . FirstBit = SPI_FIRSTBIT_MSB;
i = hspil. Init . TIMode = SPI_TIMODE_DISABLE;
- . hspil. Init . CRCCalculation = SPI_CRCCALCULATION_DISABLE;
hspil. Init . CRCPolynomial = 10;
@ UART4 ® I\VIC Settings ® DMA Settings | 4 it (HAL_SPI_Init (&hspil)!=  HAL_OK
g B’;i;% & Parameter Settings ® Us {
USART2 Configure the below parameters : Error_Handler ();
USART3 Qeach il | ©  © ; _
USARTE /* USER CODE BEGIN SPI1_lnit 2 */

~ Basic Parameters

v USB_OTG_FS

USB OTG HS Frame Format Motorola
aEEE—— Data Size 8 Bits
First Bit MSB First
Multimedia 5 rthhPWﬁ—————————-.

Prescaler (for Baud Rate) v|\
Security ? ‘- - ;-_; . S S S S . . -B’\ Spremenimo iZ 2 Vv
]

sDi e AOT AE
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VP 6 - STM32 SPI1 in LIS3DSH - program

Figure 6. Read and write protocol

cs \ ,

SPC (WAVAVAVAVAVAVAVAVAVAVAVAVAVAVAV R
Write _to
SR S G 6 S 6 0 6 o

D7 DIE DI5 D4 DI3 D2 DN DI0

Read from

SDO {

DOT DOE DOS DO4 DD3 D02 DO DOO

AV _
T M5 ADs AD4 AD3 AD2 AD1 ADD

AN

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 read. In the latter case, the chip drives SDO at the start of bit 8.

bit 1-7: address AD(6:0). 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 (MSb first).

S (@ rozman26. 04, 2022,0.. (%)

[0x3F

8.3 WHO_AM_I

Table 19. WHO| AM_I register default value
LI .1 ) e [ T T
/I Config acceleromet&r

/I Read WHOAMI register
HAL_GPIO_WritePin(GPIOE, GPIO_PIN_3, GPIO_PIN_RESHT

outdata [0] = OxOf | 0x80 ; /lread  whoami
HAL_SPI_TransmitReceive (&hspil, & outdata , & indata , 2, HAL_MAX_D
lis_id = indata [1];

HAL_GPIO_WritePin(GPIOE, GPIO_PIN_3, GPIO_PIN_SEJ

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

HAL_GPIO_WritePin(GPIOE, GPIO_PIN_3, GPIO_PIN_RESHT

outdata [0] = 0x20 ; /I switch on axes

outdata [1] = 0x47 ;

HAL_SPI_TransmitReceive (&hspil, & outdata , & indata , 2, HAL_MAX_DELAY);
HAL_GPIO_WritePin(GPIOE, GPIO_PIN_3, GPIO_PIN_SEJ

8.5

SPI - serial peripheral interface

Subject to general operating conditions for Vdd and Top.

SPI slave timing values

“u, ) I
bl Parameter Unit
_— min. | Max. |
5 SPI clock cycle 100 || s ]
) SPI clock frequency | 10 L |
i M2 eatiin tima " I I
Table 7. Absolute maximum ratings "
Symbol Ratings Illaximum value Unit I
Vdd | Supply voltage y 030048 v I
\d /
L L L L L 5
Gradiva
CTRL_REG4 (20h) & rozman26. 04. 2022, 0., (%
Control register 4. S) 0x47 (25Hz, all axes on)
Table 22. Control register 4
| opRs | opRz | opRi | ooro | BOU | zEN | vEN | xen |
Table 23. CTRL_REGH4 register description
ODR 3:0 QOutput data rate and power mode selection. Default value:0000 (see Table 24)
BDU Block data update. Default value:0
= - |EWWWW1MTﬁ"°' updated until M5B and L5B reading)
l - Z axis enable. Default value:1
I (0:Z axis disabled; 1:Z axis enabled) I
I Yen ¥ axis enable. Default value:1 I
(0:Y axis disabled; 1:Y axis enabled)
I X X axis enable. Default value:1
| Vi 0=X axis disabled; 1=X axis enabled JJ
L__& | LB & & _&§B _&B _§ _§ _d
Table 24. CTRL4 ODR configuration
ODR3 ODR2 ODR1 ODRO ODR selection
] 1] 0 0 Power down
o] [] 0 1 3125 Hz
0 1] 1 0 6.25 Hz
J E NN N E.;HZ.
25Hz &
ﬁ,—

https://qgithub.com/LAPSYLAB/STM32F4 Docs and Examples/blob/main/Documentation/STM32F407 Discovery Kit/LIS3DSH.pdf
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VP 6 - STM32 CubelDE, SPI in LIS3DSH Gradiva
Figure 6. Read and write protocol 7 Reister mappin
cs - = Table 16 provides a list of the 8/16-bit registers embedded in the device and the related
address:
S VAVAVAVAVAVAVAVAVAVAVAVAVAVAVAV AR
" e - - - — Teblo 16. Registoraddressmap _ o o
AN _ DI7 DIE DI5 D4 DI3 DI2 DN DID g Register address—\
ME ADs ADd ADZ AD2 AD1 ADOD ¥
Read from Name Type Hex Binary D Comment
sSDo {
DOT DOS DOS D04 DO3 DO2 DO1 DOo INFO1 r | ob 00001101 0010 0001 Information register 1
AMAT129Y1 INFO2 r | 0E 00001110 0000 0000 Information register 2
WHO_AM_I . | OF 00001111 [ 0011 1111 Who | am ID
bit @: RW 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.
OUT_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 ||
. ) ) ) — 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 ||
ouT Z L r 2Cc 00101100
OUT_Z_H rfq 2P 00101101 4

/I Read x,y,z axes
outdata [0] = 0x29 | 0x80 ; /l read x

HAL_SPI_TransmitReceive (&hspil, & outdata , & indata , 2, HAL_MAX_DELAY);
AccelX = indata [1];

outdata [0] = 0x2B | OX8M Table 50. OUT_X_H register default value

read y
HAL_SPI_TransmitReceive (&hspil, & outdata , & indata , 2