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VIN projekt - VP6: STM32-breadboard vezave

[ m Osvezitev: STM32 breadboard vezave }

m Osciloskop

m Uporaba osciloskopa — VP4 :
0 SPI
0 PWM
0 12C

m VIN Projekt
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STM32F4DISCOVERY

Electrical characteristics STM32F405xx, STM32F407xx

Table 11. Voltage characteristics

Symbol Ratings Min Max Unit
Vpp—Vss | External main supply voltage (including Vppa, Vpp)!"! | 0.3 40
Input voltage on five-volt tolerant pin(?) Vgs—0.3 | Vpptd Vv
Vi Input voltage on any other pin Vgg—0.3 4.0
|AVppyl Variations between different Vpp power pins - 50
Vssx - Vss| _Variati_ons between all the different ground pins ) 50 mV
including VRgr_

see Section 5.3.14:
Absolute maximum

Vespmewm) | Electrostatic discharge voltage (human body model) ratings (electrical

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 I/O and control pin 25

o Qutput current source by any I/Os and control pin 25 mA

I @) Injected current on five-volt tolerant 1/0(3) —5/+0
INPIN) Injected current on any other pin(®) 5
g™ | Total injected current (sum of all /O and control pins)®) +25
VIN - LV 4 © Rozman,Skraba, FRI



Delo na STM32F4 razvojnem sistemu
PrikljuCitev :
* Mini USB priklop na kra

Poseben zacetni projekt za STM32F4 (e-udilnica) :
« dodajanje vsebine (main.c):

m CubelDEWorkspace - STM32_USB_Key_LED/Core/Src/main.c - STM32CubelDE
File Edit Source Refactor Navigate Search Project Run Window Help
DrvHdulge~& @S¢ @vSrydv@vinvovravimsv{dRErlvilveosreys e

[& Project Explorer X BRY =0 @manc x
> O CubelDE_Workspace ~ 8
5 & Delo . /* Infinite loop */
. /* USER CODE BEGIN WHILE */
> [M Node_V4 (in node_v4) while (1)
v & Sluzba

{
> [ CAN_IEX Module

> = CAN_IEX_Meodule_bak
» [E H7-BSP-LCD-0S
» 12 ORLab-STM32
» 1= ORLab-STM32H7
> = ORLab-STM32H7_bak
> & RALab-STM32H7
» [ STM32_USB_Key AdvDebug
» [ STM32_USB_Key_FreeRTOS_AdvDebug
» & STM32CubelDE_Adv_Debug
~ 2 STM32F4_Discovery_VIN_Projects
> & Audio_playback_and_record
> [ Buzzer PWM_Demo
> [ CAN_IEX_Module_Base
> [ CAN_IEX_ Sniffer
> [ Initial_Breadboard_VIN

Lastni viri :

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

KeyState = HAL_GPIO_ReadPin(GPIOA, GPIO_PIN_®);
HAL_GPIO_WritePin(GPIOD, GPIO_PIN_15, KeyState);
snprintf(SendBuffer,BUFSIZE, "Hello World [%d]: Key:%d\r\n",Counter++,KeyState);
CDC_Transmit_FS(SendBuffer,strlen(SendBuffer));

/* USER CODE END WHILE */

/* USER CODE BEGIN 3 */
HAL_Delay(10€9);

}
/* USER CODE END 3 */

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

Si stranici, svetita rdeci LED diodi

& Mini USB

Mikro USB
VCom-port

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

@ | ORLab-STM32 - GitHub repozitorij #*

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

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

= .
[l STM32F4 - Dokumentacija #

VIN - LV 5
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https://github.com/LAPSyLAB/STM32F4_Discovery_VIN_Projects
https://github.com/LAPSyLAB/STM32F4_Docs_and_Examples
https://github.com/LAPSyLAB/ORLab-STM32

" A 3.3V I
STM32H750B — DISCOVERY StMod+ konektor

Pravilna prikljucitev
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https://www.st.com/en/evaluation-tools/stm32h750b-dk.html

HNoJap AL

VIN - LV 6 © Rozman,Skraba, FRI


https://www.st.com/en/evaluation-tools/stm32h750b-dk.html

" A 3.3V I
STM32H750B — DISCOVERY StMod+ konektor
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3.3V I

STM32H750B — DISCOVERY StMod+ konektor
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"
STM32H750B — DISCOVERY

STM32H750VB STM32H750ZB STM32H7501B STM32H750XB

StMod+ konektor

Electrical characteristics (rev Y)

3. This formula has to be applied on power supplies related to the 10 structure described by the pin definition

table.

4. To sustain a voltage higher than 4V the internal pull-up/pull-down resistors must be disabled.

Table 20. Current characteristics

Symbols Ratings Max Unit
ZIVpp Total current into sum of all Vp power lines (source)(") 620
$IVgs | Total current out of sum of all Vg ground lines (sink)(") 620
Vpp Maximum current into each Vpp power pin (source)!) 100
Vsg Maximum current out of each Vgg ground pin (sink)(") 100
lio Output current sunk by any 1/0 and control pin 20
Total output current sunk by sum of all I/Os and control pins‘® 140 mA
e Total output current sourced by sum of all I/Os and control pins? 140
Injected current on FT_xxx, TT_xx, RST and B pins except PA4, —5/+0
Iingping 3@ | PAS
Injected current on PA4, PAS -0/0
Zlingpiny | Total injected current (sum of all I/Os and control pins)® 25

Output driving current

The GPIOs (general purpose input/outputs) can sink or source up to +8 mA, and sink or
source up to +20 mA (with a relaxed Vo /Vop).

In the user application, the number of I/O pins which can drive current must be limited to
respect the absolute maximum rating specified in Section 6.2. In particular:

VIN - LV

© Rozman,Skraba, FRI



o
'.D_ Mikro USB prikiop na daljsi stranici

elo na STM32H7 razvojnem sistemu (srednji )
Prikljucitev : |
« Mikro USB priklop na daljsi stranici (srednji !!!)

Poseben zacetni projekt (github) in info za STM32H7 (e-udikai
« dodajanje vsebine (main.c):

E CubelDEWorkspace - Sluzba/ORLab-STM32H7/5TM32H750B-DK_C_Bgsic/Core/Src/main.c - STM32CubelDE
File Edit Source Refactor Mavigate Search Project Run Window [Help

o - B~ vEin|Sidigv@vEv@rivPDrQvidyvidBE T H~Frodo~
% Project Explorer % BEY £ 70 Bmanc  Emainc X

0 CubelDE_Workspace ~ 131

& Delo 132 /* Infinite loop */

133 /* USER CODE BEGIN WHILE */

[ Node V4 (in node v4) 134 while (1)

v 12 Sluzba 135 {
[T CAN_IEX_Module 136 HAL_GPIO_TogglePin(GPIOI, GPIO_PIN 13);
&= CAN_IEX_Module_bak 137 HAL_GPIO_TogglePin(GPIOJ, GPIO_PIN_2);
138
[ H7-85P-LCD-05 139 /* USER CODE END WHILE */
= ORLab-5TM32 94e . - Razvojni sistem STM32H750-DK -----------
v = ORLab-STM32H7 141 /* USER CODE BEGIN 3 */
& Docs 142 snprintf (SendBuffer,BUFSIZE,"USART3:%d secs\r\n",Cnt); ) o .
¢ DWT Cycles Measurements 1:‘31 HAL_UART_Transmit(&huart3,SendBuffer,strlen(SendBuffer),1); @ | STM32H750B-DK Discovery kit with STM32H750XB MCU &
& GPIO_LEDs _ 145 HAL_Delay(1000); @ | VINLab-STM32H7 - GitHub repozitorij #
v & STM32H750B-DK_C_Basic 146 Cnte+;
v & Core 147 @ | STM32H7-online training (tutorials from ST) ¢
& Inc 148  /* USER CODE END 3 */
149 . N
M BS:C 150 r @ | ORLab-STM32H7 - GitHub repozitorij ¢
=== ..
... ] STM32H7 - Dokumentacija ¢*
Lastni viri :

https://github.com/LAPSYLAB/STM32H7 Discovery VIN Projects

https://github.com/LAPSYLAB/ORLab-STM32H7
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https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects
https://github.com/LAPSyLAB/ORLab-STM32H7

Delo v CubelDE

Vzpostavitev zaCetneqga projekta :

« Uvoz obstojecega
* Open projects from File System
« Select project(s)

* Nov projekt Cube MX

Kopiranje obstojecega

Prevajanje, zagon :

« Project -> Build Project
* Run -> Debug

Step (Into,Over), Breakpoint

m CubelDEWorkspace - LED_Blink_Demo/Core/Src/main.c - STM32CubelDE
File Edit Source Ref-wrﬂhﬂah Saar gam roject Run Window Help

m CubelDEWorkspace - STM32CubelDE
File Edit Source Refactor Navigate Search Project Run Window Help

=g

m CubelDEWorkspace - STM32CubelDE

File Edit Source Refactor Navigate Search Project Run \
New Alt+shift+N > | %
Open File... 5
. Open Projects from File System...
I} Recent Files >
i [I import Projects from File System or Archive ] 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.
)
!
! Import source: ‘ D:\OneDrive - Univerza v Ljubljani\Delovni\Workspaces\CubelDE\STM32F4_Discovery VIN ~ ‘ Directory... Archive...
)
[ type filter text | Select Al
~
Folder Import as Deselect All

STM32F4_Discovery VIN_Projects Eclipse project
STM32F4_Discovery VIN_Projects\Audio_playback_and_r Eclipse project
|

" [ Close newly imported projects upon completion

: Use installed project configurators to:

Search for nested projects

E Detect and-tons

2 of 8 selected

<

[] Hide already open projects

2 project natures

Navodila :

U B R vEminidigy &y Open Project
& Project Explorer & Close Project . QHQQ!%)EE%.%{H ErOJEkt
n it > Co L
=== Build All Ctrl+B 2) Edit > Pa:)tz
> ®OR i 8 ; -
Build Configurati >
o RA B“fld e 3) Delete the DebugJaungh file.
v BVIN L 1) Project > {lgap.
« © STM32F4 Discovery Projects (in 5Tn  Puild Working Set ’ 5) Project > Build Project.
> & Audio_playback_and_record e 6) Rebug As Stm32 Application.
+ [ Buzzer PWM_Demo Eilgopatcly 7) And debug the anplisation
» [ Initial_Breadboard VIN Build Targets > 8) Add hreakpeint on first instruction if necessary
» [ LED_Blink_Demo
PR Dl P AFRALL C/C++ Index ’
* CubelDE projekt z CubelMX

m CubelDEWorkspact

32CubelDE 1) Edit > Copy.

N>R BS i %o e M= idiey O vi®™S L i Source Refactor Novh Search Project Run Window Help 2) Edit > Paste
¥ Debug ® 5 Project M’EF!-_ZJ = Berime.txt L8 main.c Bstm3~ LB ®~v&~vEisvidigy (Y & & Run 3) Bename the igg files
~ [E LED Blink_Demo Debug [STM32 Cortex-M C/C ;i :/@m int & Project Explorer % # Debug 4) Delete the Debyg.Jaunch file.
~ i LED_Blink_Demo.elf [cores: 0] 75-int main(void) v 2RI Run History 5) Project > (leap.
~ o Thread #1 [main] 1 [core: 0] (Suspende 76 { 7 BOR O Run As 6) Genetate the CubelX.
= main() at main.c:84 0x800057¢ 77 /* USER CODE BEGIN =RA Run Configurations... 7) Project > Build Project.
& arm-none-eabi-gdb (8.3.1.20191211) 78 v EVIN ; 8) Debug As Stm32 Application
8 ST-LINK (ST LINK GDB server} 79  /* USER CODE END 1 ¥ 1 STM32F4 Discovery Projects (in STM3274 D/ DQE"Q History 9) el
80 » & Audio_playback_and_record B2argis § . ) the :
81 /* MCU Configuratio + [ Buzzer PWM_Demo Debug Configurations...
:2 — w211 per > [ Initial_Breadboard_VIN Breakpoint Types
8 HAL_Init() ;' > [ZLED Blink Demo Toggle Erezl et
e e e LR nEn e AT

/* USER CODE BEGIN

/* USER CODE END In

/* Configure the sy
- —— -'_:.- -7

Toggle Breakpoint
- e s mm o)

Skopiram, preimenujem, generiram jgg, ¢lean in build

11 © Rozman,Skraba, FRI
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VIN projekt - VP6: STM32-breadboard vezave

m Osvezitev: STM32 breadboard vezave

[ m Osciloskop }

m Uporaba osciloskopa — VP4 :
0 SPI
0 PWM
0 12C

m VIN Projekt

VIN - LV 12 © Rozman ,Skraba, FRI



Spoznavanje merilne opreme...

Prednja stran osciloskopa - shema
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VIN - LV
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Spoznavanje merilne opreme...

Prednja stran osciloskopa - realna

RIGOL T'D AAAAAABAAAA | Cursors

W L . Mode
Manual

,_._...._,_;’-/‘-':—\Sv—d'_———_—
g lj : Type
| ~

RIGOL DS1102E ="
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& ¥
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| JE—

rednja stran osciloskopa - kontrole

Y-0s (el. napetost)

* nastavitev merila
[V/razdelek]

* pozicioniranje

CHI

o
L

cDgli"

OFF

e SCALE

—

REF

e POSITION

")

L=
: 3

5—_ [

Spoznavanje merilne opreme...

X-os (€as)

e nastavitev merila

[s/razdelek]
* pozicioniranje

= HORIZONTAL =

<] POSITION [>

Prozilnik
* zacetek dogodka
* obicajno 50%

Fay
W

S TRIGGER ===

N
&%/
B

g

FORCE [Local

LEVEL

o

S0%

https://www.rigolna.com/products/diqgital-oscilloscopes/1000/

https://www.youtube.com/watch?v=TAQflYAa2VM

VIN - LV
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https://www.rigolna.com/products/digital-oscilloscopes/1000/
https://www.youtube.com/watch?v=TAQflYAa2VM

Spoznavanje merilne opreme...

PC aplikacija za osciloskop (USB povezava)

Virtual Panel
Contral Output Dizplay MENU
E Stop || [ Expot S Frint [ &) Preview | [ Zoom [ ] [ ] [ ]
keazure Aoquire  Storage [:] [:]

RIGOL Fo [ ] [ ] [ ] AUTO RUMASTOR
T . d - - —
= ! Curzor Digplay [Itility
i |
| ]
i | Vertical Horizontal Trigger
; ! - N B ~ y T
| | Position Level
| | Position | ] | m =
1 1
| | | |
| 1 Menu
| ; OFF Menu
| 1
i ! -50%

13 i : Scale | Scale
! |||

[MEFEE SEEARL) Time S5.8688m= _) . J \ y
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Zaslon osciloskopa — meritev periode

RIGOL T°[D
T

VIN - LV

f Programska
— nastavitev:
AR L= 28 By * Delay 10ms
S =5

* Perioda 20ms

© Rozman,Skraba, FRI
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Zaslon osmloskopa meritev amplitude

RIGOL =
= e PR - s - m —r —rl_l | - — r|I|1 I:"jEI

CurE: 24 . Amll
LAYl 3,28 hlarial

Twpe

COUrce

H 1= Ee=le Time 5.088m=
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VIN projekt - VP6: STM32-breadboard vezave

m Osvezitev: STM32 breadboard vezave

m Osciloskop

m Uporaba osciloskopa — VP4 : }
TSP
0 PWM
0 12C

m VIN Projekt
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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

VIN - LV 20 © Rozman,Skraba, FRI


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

. 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
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RIGOL T°Dv s ZEml) - 1Z28ml)
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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

https://github.com/LAPSYLAB/STM32H7 Discovery VIN Projects/tree/main/STM32H750B-DK 12C Basic Demo
VIN - LV
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https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/tree/main/STM32H750B-DK_I2C_Basic_Demo

"

VIN projekt - VP6: STM32-breadboard vezave

m Osvezitev: STM32 breadboard vezave
m Osciloskop

m Uporaba osciloskopa — VP4 :
0 SPI
0 PWM
0 12C

[ m VIN Projekt .- Smarteh }
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"
Smarteh

Matricni senzorji (LIR, LIDAR)

\ \‘ ¥

Osnovni PLC komplet za uporabo :
3206 *Model pametne hise
*VIN LAB vaje

*RS485, Modbus, osciloskopi, ...
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