Vhodno izhodne naprave

Laboratorijskavaja5- VP 4
STM32-CubelDE projekt, breadboard
vezave, komunikacije
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VIN projekt - VP4: STM32-CubelDE projekt,
breadboard vezave, komunikacije

{ m Osvezitev J

m Breadboard vezava

m STM32 CubelDE + Breadboard

0 LED, tipka, potenciometer, uporovna tipala
1 PWM brencac z melodijami

m Primeri komunikacijskin projektov
1 STM32+LIS3DSH
1 Arduino
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VIN Projekt — Osnovna platforma
STM Discovery F4 (Cortex M4) STM32F407 ST Di scovery

*STM32F407VGT6 microcontroller featuring 32-bit
Arm® Cortex®-M4 with FPU core, 1-Mbyte Flash memory and ST M 3 2
192-Kbyte RAM in an LQFP100 package
*USB OTG FS
ST MEMS 3-axis accelerometer
*ST-MEMS audio sensor omni-directional digital microphone
*Audio DAC with integrated class D speaker driver
*User and reset push-buttons
*Eight LEDs:
+LD1 (red/green) for USB communication
*LD2 (red) for 3.3 V power on
*Four user LEDs, LD3 (orange), LD4 (green), LD5 (red)
and LD6 (blue)
*Board connectors:
*USB with Micro-AB
*Stereo headphone output jack
+2.54 mm pitch extension header for all LQFP100 I/Os
for quick connection to prototyping board and easy

probing

*External application power supply: 3V and 5V
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Delo na STM32F4 razvojnem sistemu

Lastni viri :

https://github.com/LAPSYLAB/STM32F4 Discovery VIN Projects
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https://github.com/LAPSYLAB/STM32F4 Docs and Examples

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

elo ha STM32F4 razvojnem sistemu

Prikljuditev :
* Mini USB

priklop na kra

STM32 CubelDE

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

Si stranici, svetita rdeci LED diodi

[ cubelDEWorkspace - LED_PWM_Demo/Core/Src/main.c - STM32CubelDE
File Edit Source Refactor Navigate Search Project Run Window Help

R4 SvAvhnddvEvEvErovOovArids v HRN Iy HvOIGvL (@

i Project Explorer * A

@ OR ~
©RA
v &VIN
v @ STM32F4_Discovery_Projects (in STM3274 D
& Audio_playback_and_record
& Buzzer PWM_Demo
I Initial Breadboard VIN
& LED_Blink_Demo
[ LED _Blink_Demo_QEMU
~ [ LED_PWM _Demo
& Includes
v @ Core
& Inc
v @S
14 main.c
@ stm32f4xx_hal_msp.c
& stm32f4xx_it.c
@ syscalls.c
4 sysmem.c
@ system _stm32fdxcc
& Startup
& Drivers
@ Middlewares
i USB_DEVICE
@ Debug
Berime.txt
& LED_PWM_Demo.ioc
LED_PWM_Demo Debug.launch
W STM32FA07VGTX_FLASH.Id
i STM32FA07VGTX RAMIA

Berimett  WILED_GPIO_C Baremetal Cioc (@ mainc @ mainc (@ stm32f4xc hal gpio.c 1 stm32f4oc hal gpioh & main.

97  MX_GPIO_Init();

98  MX_SPI1_Init();

99 MX_USB_DEVICE_Init();
100 MX_TIM4_Init();
101  /* USER CODE BEGIN 2 *

103 HAL_TIM_PWM_Start(&htimd, TIM_CHANNEL_1);
104 HAL_TIM_PWM_Start(&htim4, TIM_CHANNEL_2);
185  HAL_TIM_PWM_Start(&htimd, TIM_CHANNEL_3);
166 HAL_TIM_PWM_Start(&htim4, TIM_CHANNEL_4);

107

108 /* USER CODE END 2 */
109

IBCE /* Infinite loop

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

113 [
114 htim4.Instance->CCR1 = duty;

115 htim4.Instance->CCR2 = 10@-duty;

116 htim4. Instance->CCR3

117 htimd.Instance->CCR4 = 100-duty;

118

119 /* USER CODE END WHILE */

120

121 /* USER CODE BEGIN 3 */

122 snprintf (SendBuffer,BUFSIZE,"USB:0.1 secs. Duty=X%dX¥%\r\n",duty);
123 CDC_Transmit_FS(SendBuffer, strlen(SendBuffer));

124

125 duty = (duty + 1) ;

126 if (duty > 100 )

127 duty = ©;

128

129

130 HAL_Delay(16@);

131

USER CODE END 3 */

v [ STM32_USB _Key_LED
# Includes.
v @ Core
= Inc
v &5rc
@ gpio.c
@i2ce
4 i2s.c
@ main.c
@ spic
@ stm32f4xc_hal_msp.c
4 stm32fdxc itc
4 syscalls.c
18 sysmem.c
@ system _stm32fdxcc
& Startup
& Drivers
@ Middlewares
A 1168 NEVICE

* @brief System Clock Configuration
* @retval None

12 Problems  Tasks © Console [ Properties
<terminated> LED_GPIO_C Baremetal C Debug [STM32 Cortex-M C/C++ Application] ST-LINK (ST-LINK GDB server) (Terrr

Verifying ...
Region
Download verified successfully

Shutting down. ..
Exit.

(-] Writable

axXRk| ApFPEE MO vy =0 w» Build Analyzer

Memory Regions Memory Details

©

& Static Stack Analyzer

Size Free

134:1(535)

Outline = @ Build Targets
u mainh

o ush_deviceh

* hspit

© htimd T

# BUFSIZE

« SendBuffer

+ SystemClock_Config(void)
' MX_GPIO_Init{void)
MX_SPI1_nit{void) : void
MX_TIM4_Init{void)

« mainivoid) : int

® SystemClock_Config{void) : v
* MX_SPI1_Init{void)
¥ MX_TIM4_nit(void)
IX_GPIO_Init(void) :
« Eror_Handler(void) : voi

Used Usage (%)
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https://www.st.com/en/development-tools/stm32cubeide.html

Delo na STM32F4 razvojnem sistemu & ol i v e .

New Alt+Shift+N > | %

Vzpostavitev zacetnega projekta : Open File.. :
s v . Open Projects from File System...
 Uvoz obstojecega 15 Recent Fies X
* Open projects from File System

[I import Projects from File System or Archive ] X

Import Projects from File System or Archive B

« Select project(s)

|
)
|
)
! 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
Fold I It A
older mport as Deselect All
. I STM32F4_Discovery VIN_Projects Eclipse project
° N O V p rOJ e kt C u b e M X —> [ STM32F4_Discovery VIN_Projects\Audio_playback_and_r Eclipse project 2 of 8 selected
O v | [] Hide already open projects

(V n a.d a.lJ evanj U) [ Close newly imported projects upon completion

: Use installed project configurators to:

! Search for nested projects

)

| Detect and configure project natures

m CubelDEWorkspace - STM32CubelDE

Prev al an I e , Zaq O n : . lF-i;evEdit S‘o;rci ‘R‘efavctn; Qla\gga; feﬁa;cll Prcje;tpezu;mjve\!:dow Help Navodila -
» Project -> Build Project

& Project Explorer = Close Project . QH,I?S!Q.E asm PrOjEkt
1) Edit > Copy.

== Build All Ctrl+B .
2) Edit > Paste.
> ®OR Build Configurations > ) II ahs ° fil
—RA ST 3) De ete the RebugJauneh file.
. . v BVIN . - 4) Project > (Jgap.
R un -> De b u g « @ STM32F4_Discovery,_Projects (in ST\ Puild Working et ’ 5) Project > Bujld Project.
> & Audio_playback_and_record ez 6) Rebug As Stm32 Application.
> [@ Buzzer PWM_Demo Build Automatically 7) Alld .de,bug.thﬁ QBQIJ&QQQD
. » [ Initial_Breadboard VIN Build Targets > 8) Add hreakpeint on first instruction if necessary
« Step (Into,Over), Breakpoint . ZILED ik Dermo S ,
++ Index

COFEER Dl P AFRAL

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

* CubelDE projekt z CubeMX

File Edit Source Refﬂﬁfﬂﬂﬂah Sl G Qroject Run Window Help [I5 CubelDEWorkspac 32CubelDE 1) Edit > C
A . ] _ — . . : it > Copy.
[mif 5 | i« | &% o> Hee Mle s lidie Yy O~ Q- i®F g ghi Source Refactor Navh Search Project Run Window Help 2) Edi
. ; = : : ‘ v ) Edit > Paste.
¥ Debug ® 5 Project M’EF?-_: = Berime.txt L8 main.c g stm3iry v [ ®~& v Einidigy (Y & & Run 3) Bename the igg files
¥ [ LED Blink_Demo Debug [STM32 Cortex-M C/C ;i :/@m int & Project Explorer 52 % Debug 4) Delete the Dehuglaunch file.
~ i LED_Blink_Demo.elf [cores: 0] 75-int main(void) v @ FRI Run History 5) Project > (leap.
. . > ©OR
v P Tfreac.l #1 [malr.1] 1 [core: 0] (Suspende 76 { i o O Run As - 6) Generale the GubelaX.
= main() at main.c:84 0x800057¢ ;; /* USER CODE BEGIN Cun Run Configurations... 7) Project > Build Project.
# arm-none-eabi-gdb (8.3.1.20191211) M i 8) Debug As Stm32 Application
8 ST-LINK (ST-LINK GDB serven) 79  /* USER CODE END 1 ¥ 1 STM32F4 Discovery Projects (in STM3274 D/ DQE"Q History 9) et
80 » & Audio_playback_and_record Debug As § . ) the ’
81 /* MCU Configuratio » [ Buzzer PWM Demo Debug Configurations...

8 e st w511 per i ElLréiga;.BrEagboard,VIN Breakpoint Types
8l HAL_Init();' STD
LB B |

Toggle Breakpoint
Skopiram, preimenujem, generiram jgg, ¢lean in build

86 /* USER CODE BEGIN

88 /* USER CODE END In

89 8 © Rozman,Skraba, FRI
=] /* Configure the sy
-e---——--'_:.--,

Toggle Breakpoint
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" JEE
VIN projekt - VP4: STM32-CubelDE projekt,
breadboard vezave, komunikacije

m Osvezitev

{ m Breadboard vezava J

m STM32 CubelDE + Breadboard

0 LED, tipka, potenciometer, uporovna tipala
1 PWM brencac z melodijami

m Primeri komunikacijskin projektov
1 STM32+LIS3DSH
1 Arduino
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Breadboard vezava

Izhodis¢e : breadboard vezava TinkerCad

Izhodni tok (C-E)

. S)
[fov | @
[sma] O | soovje [ 250mv]s 7a9mvje | 644malS
-® 99

- 1

NURTIN O AT ST W -
S
Q I SETIESELE

Tipka = LED dioda

© ©

©

Prikljucitev na STM32 : 1x analogni, 1x digitalni vhod, 1x digitalni izhod, 4x vgrajene LED diode

Testno vezje (primer) :

GPIO Vrsta Povezava
PAO _ _ Usertike
I PA1 Analogni vhod Rumena Zicka ﬁ!
I PB4 Dig. Vhod Zelena 3igka :
I PB5 Dig. Izhod - LED | OranZna Zicka _Al

PD12-PD15 | Dig.Izhodi | vgr.LED diode

VIN - LV 10
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Breadboard vez

ava

Uporovna tipala

LDR — Light Dependent Resistor PGM5337
FOTO UPOR PGM5537 100mW 16-50kR 540nm

» Electronics Characteristics

NTC — Termistor NTCC-2K2

UPOR NTC

NTCC-2K2 SR PASSIVES

Vmax | Pmax Ambient Spectral Photo Dark 9 ResponseTime
Model wDO) | (mw) Temp Peak Resi Resi « min (ms)
C) (om) | (10Lx)(KD) | (Mmin R Doy
PGMS5506 100 90 =30 ~+70 540 2~6 0.15 0.6 30 40
PGMS5516 100 90 =30 ~+70 540 5~10 0.2 0.6 30 40
PGMS5537 150 100 -30 ~ +70 540 16 ~ 350 2.0 0.7 20 30
& 2 | - - L N = & 0 X | LN L a | | | & N
0,
2K2 5%
. - o
NTC thermistor; 2.2kQ; THT; 3900K; -55=+125" C; 500mW,; @6.5mm
o Standard Resistance Table
Proizvajalec Suntan

TrimPot — Trimer Potenciometer TSR-32967-104

Features
| Multiturn / Germet / Industrial / Sealed m Mounting hardware available
W 5 terminal styles (H-117P)

m RoHS compliant* version available
W For trimmer applications/processing
quidelines, click here

W Tape and reel packaging available

m Chevron seal design

m Listed on the QPL for style RJ24 per
MIL-R-22097 and RJR24 per High-Rel
Mil-R-39035

3296 - 3/8 ” Square Trimpot® Trimming Potentiometer

Stevilka proizvajalca

TSR-32967-104

Resistance Resistance

(Ohms) Code
10 100
20 200
50 500
100 1M
200 201
500 501
1,000 102
2,000 202
5,000 502
10,000 103
20,000 203
25,000 253
50,000 503
100,000 104

11
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Breadboard vezava Uporniki

www.resistorguide.com

Signficant figures Multiphy Tolerance Temp. Coeff. Fail Rate
Elektronske komponente (%) {ppmK) (%)
black 0 0 0 x 1 250 (U)
brown 1 1 1 x 10 1(F) 100 (S) 1
2 2 2 x 100 2(G) 50 (R) 0.1
3 3 3 X 1K 15 (P) 0.01
: | yellow [ 4 4 4 X 10K 25 (Q) 0.001
Dioda LED 5 5 5 x 100K | 0.5(D) | 20(2)
6 6 6 x 1M 0.25(C)| 10 (Z)
Flat edge 7 1 7 | 7 X 10M 0.1(B) | 5(M)
8 8 8 X 100M | 0.05 (A)| 1(K)
E 9 9 x 1G
_|_ - Sthagt]  x 0.1 500)
ony for ™ % 0.01 10 (K)
bands 20 (M)

CATHODE 6 band 3.21kQ 1% 50ppm/K
5 band 5210 1%
4 band 82k 5%
— 3 band :)—330!2 20%

-
gap between band 3 and 4
indicates reading direction

Resistor Color Code Calculator and Chart (4-band, 5-band or 6-band)
Shorter lead

/ Z naslova <https://www.allaboutcircuits.com/tools/resistor-color-code-calculator/>
Longer lead

VIN - LV 12 © Rozman,Skraba, FRI


https://www.allaboutcircuits.com/tools/resistor-color-code-calculator/

Breadboard vezava

Orodja

Multimeter EMOS MD-420

FUNC.| 'RANGE' |MAXE

AUTO POWER OFF

iemp w208
Preverjanje povezav WEE o ® ©
. . . »'")o
Merjenje upornosti 0

Merjenje el. Napetosti DC
O vzporedna vezava !!!
O visoka upornost

nt
L

DATAR

https://www.emos-si.si/multimeter-md-420

BwNn =

Merjenje el. toka
O zaporedna vezava !!!
O nizka upornost

Prakti¢ni nasveti :

O Vecinoma merimo napetost, upornost

O upornost samo izven tokokroga

O pazimo, da ne sklenemo kratkega stika z
merilno sondo

O pazimo predvsem na majhne upornosti:
[ Med +V in GND
[ Na izhodih, vhodih mikrokrmilnikov

VIN - LV

13

© Rozman,Skraba, FRI


https://www.emos-si.si/multimeter-md-420
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VIN projekt : TinkerCad

Ponovitev

Breadboard vezave

LB R AR A - s s
L B B - s
L A " e EE>s
LR R R R L B B IA:
L R B AR L A N
+ - abcde fghij 4+ - L -
ki E.xnn;;;.: simimimim s [ R ——— BB 2238 SSRRE R
i‘l 2 clelele] 11 slalninin > wp — - _77 S ( - 0 -w LU L
S| s Smmwy s | R | s S ¥ SRiREARE § REEER B3-S
s | 4 srEIEIEIE ) elsiwmiwie s | 0 I ol SRR meREER (BRS
e | 5 SINIMIEING  s1EIEININs | Gfe | = e~ il L3 REARE X
} i 6 §'1’.'"}'{“ slalaluine '3 4 —— =
7 SONNK | :laisieinz | O i
:;;: o SLEINININ | Slalwinins | She = o
Wi | o SLEIEIEIEI)  simrenwino | GRS = , A ToET L
A | 1o SLRIEIEIE | cis=isleimio | 00 ¢ S e )
G| nELEEEE ] sranenann | s === =
yul 2 SiuiNiNie | zisislais e . ) J e G
v | BElEIEIEIE L slelwieiee | 6O = |y
.:;| 14 cluIeleiel | sialalalae i'f? ) = | RRRERE
| SEOKAE ] sl | O o] =
RO 0. 00 L RS TETETURCH B
o | RN sianaas e |5 e
g | eEINNTL CSanniEe | gy [ e —————
oy | e RIMIKIXIE  siWNiNdRie | RS e
-i}i 20 g;:]l;:}: s:n-l-h:zo s e, et
Pe | 21 TN ININl Y| siafagugn | S0 2
v | 2R snananagaz | G = : =
PO SR T8 E 8 (IR PR TR TR T kO s o
3 sy | gy s e
s sisisnaiaas | 5 ==
.‘.‘.. CEETRTRTE RO e | Soaeans
i saaisnz | = e
b sieisiages | Ao o =]
: slaininin® e | acsses
ol i aferetatwd L e e v
+ - abcde tghi | + — | | FIETS PIIIE SPETIE TIORE CeEE
Viri
. : . un. utori W-to-use-a-
https://learn.sparkfun.com/tutorials/how-to-use-a-breadboard/
. https://www.sciencebuddies.org/science-fair-projects/references/how-to-use-a-breadboard
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https://learn.sparkfun.com/tutorials/how-to-use-a-breadboard/
https://www.sciencebuddies.org/science-fair-projects/references/how-to-use-a-breadboard
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VIN projekt : TinkerCad
Breadboard vezave — primeri vezav

Ponovitev

Breadboard vezave
O
[=m]©
1 431pA 8
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Breadboard vezava

PrikljuCitev na STM32 :

Testno vezje (primer) :

1x analogni, 1x digitalni vhod, 1x digitalni izhod, 4x vgrajene LED diode

GPIO Vrsta Povezava

PAO User tipka

PA1 Analogni vhod Rumena Zicka

PB4 Dig. Vhod Zelena zicka

PB5 Dig. Izhod - LED | Oranzna zicka
L i el L o __§ _§ ]|

PD12-PD15 | Dig. Izhodi vgr. LED diode

| Y pe——

VIN - LV

(EETSER (Pv)

—']" A j(mo

SV E [5v[} ﬂv

37T
2 m: lecorc]

(D

USARTL RX
——
Seri os])

- -
(Sp13 sck](spPit SCK]
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VIN projekt - VP4: STM32-CubelDE projekt,
breadboard vezave, komunikacije

m Osvezitev

m Breadboard vezava

m Primeri komunikacijskin projektov
1 STM32+LIS3DSH
1 Arduino
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Osnovni projekt CubelDE !
A ' Reset_State
Testno veze (primer) : CAN2_RX
DCMI_D10
1 . GPIO Vrsta Povezava Reset_State § ETH_PPS_OUT
Spremembe v projektu : , 1283, oxt_SO 12G1_SMBA
PAO User tipka SPI1_MISO 253_SD
PAl Analogni SPI3_MISO SPI1_MOSI
Pinout & Configuration — vhod ki m;:?:za
PB4 Dig. Vhod
Q ADC1 Mode and PB5 Dig. Jzhod - GPIO_Analog
LED EVENTOUT GPIO_Analog
: GPIO_EXTH EVENTOUT
PD12-PD15 | Dig. izhodi | vgr. LED diode by GPIO EXTIS

{ Syste... 7 IN1 ‘
|

E||N2|

0 “inial_beeacitond, VN oc 1T (1) maing (8 startup stm B00vgte ¢

Pinout & Contiguration

I Analog

ans |
I - v Softwaro Packs v Pinout
\ n ADC1 . IN4 A 5 USH_DEVICE Mode and Cordg ) Ploowt view
-~ - TEEE——
ADC3 Cormectity
& DAC B IN6 . Class For FS 1 [Communmcation Device Class (Virtusl Pert
CANY —
cAN
QM
F S
@ue2
@ ’4" »‘ €010 L 0ERL £0_ X 49
@ 501
O s
potss
@ UART4
@ USARTY
USART2
USART)
USARTS
v Search Conatants
UsSt O1G HS
Mutimes >
o : STM32F407VGTx
o =1 LQFP100
Computing
Wadonare
FATFS
-
»enow e,
ADC2 W1
ADCI N1
ETH_REF_CL o Q
ETH_RX_CLK o

MZ_CH2
TG CH2
UARTS_RX
USART2_RTS
GPIO_tnput

GPIO_Output

100007 i ovT [
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VIN projekt - VP 4 STM32-CubelDE projekt, breadboard vezave, komunikacije

Program : za poSiljanje po USB Virtual COM Port
/* Infinite loop */
/* USER CODE BEGIN WHILE */
while (1)
{

HAL_ADC_Start(&hadcl);
HAL_ADC_PollForConversion(&hadcl, HAL_MAX DELAY);
AnalogValue = HAL_ADC_GetValue(&hadcl);

HAL_GPIO TogglePin(GPIOD, GPIO PIN_12);

HAL GPIO TogglePin(GPIOB, GPIO PIN_5); //External LED on PB5
KeyState = HAL_GPIO ReadPin(GPIOB, GPIO PIN 4); //External Key on PB4

snprintf (SendBuffer,BUFSIZE,"Hello [%d]: Key:%d Analog:%d\r\n",Counter++, 1-KeyState, AnalogValue);
CDC_Transmit_FS(SendBuffer,strlen(SendBuffer));

/* USER CODE END WHILE */

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

}
/* USER CODE END 3 */

VIN - LV 19 © Rozman,Skraba, FRI
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VIN projekt - VP4: STM32-CubelDE projekt,
breadboard vezave, komunikacije

m Osvezitev
m Breadboard vezava

m STM32 CubelDE + Breadboard

0 LED, tipka, potenciometer, uporovna tipala
{ PWM brencaé z melodijami J

m Primeri komunikacijskin projektov
1 STM32+LIS3DSH
1 Arduino
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Vezava brencac

IzhodiSce : breadboard vezava

Izhodni tok (C-E)
) ©

o ®
Q | soovje [ 250mv]s 7a9mvje | 644malS

Bazni tok

Tipka ~ LED dioda (S

© ©

Priklju€itev na STM32 : 1x PWM izhod, 1x GND, 4x vgrajene LED diode

Testno vezje (primer) :

GPIO_ __|Vrsta _ _ _ |Povezava _
I PA15 Brencac + \I
Weno __ _Brencac |- .0

PD12-PD15 Dig. Izhodi vgr. LED diode

VIN - LV 21 © Rozman,Skraba, FRI



Vezava brenc¢aca

PrikljuCitev na STM32 :

Testno vezje (primer) :

GPIO L Vrsta | JPovezava
PA15 Brencac +

AL Y=l 1
PD12-PD15 Dig. Izhodi vgr. LED diode

VIN - LV

(EETSER (Pv)

1x PWM izhod, 1x GND, 4x vgrajene LED diode

37

2 m: lecorc]

(D

(EP11 MoST) (SPI3 Mos]
m




Vezava brenc¢aca

[LIS302DL_INT2]
[CS43L22_SDA]
[CS43L22_5CL)
[CS43L22_RESET]

[CS43L22_5CLK]

» |253_5CK
-y,

[C543L22_5DIN]
A
|
|
|
|
!

Spremembe v projektu :

SWO
TIM2_CH1

s OTG_FS_OverCurrent

s MEMS_INT2
s Audio_SDA
» Audio_SCL
 Audio_RST
w |253_5D

Pinout & Configuration Clock Con

w Software

Q TIM2 Mode and Configuration

Reset_State |
. ADC1_EXTI1B
L= Slave Mode |D|sab|e e
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Program : za poSiljanje po USB Virtual COM Port

void EETIM|(TIM_HandleTypeDef timer, uint32_t channel, uintl6_t period, uintlé_t pulse)

/* Inicializacija*/ HAL_TIM_PWM_Stop(&timer, channel); // stop generation of pwm
. . TIM_OC_InitTypeDef sConfigOC;
HAL—TIM—PNM—StaPt(&htlmz’ TIM—CHANNEL—]')-' timer.Init.Period = period; // set the period duration
HAL_TIM_PWM_Init(&timer); // reinititialise with new period value
. sConfigOC.0CMode = TIM_OCMODE_PWM1;

while (1) { sConfigOC.Pulse = pulse; // set the pulse duration
sConfig0C.0CPolarity = TIM_OCPOLARITY HIGH;

sConfigOC.0CFastMode = TIM_OCFAST_DISABLE;
HAL_TIM_PWM_ConfigChannel(&timer, &sConfig0OC, channel);
HAL_TIM_PWM_Start(&timer, channel); // start pwm generation

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

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];

snprintf (SendBuffer,BUFSIZE,"Melody[%d],Note #%d F=%d Hz Duration:%d ms| ARR=%d
CCR1=%d\r\n" ,melodyIndex,noteIndex,melody[melodyIndex][noteIndex],Delaymsecs,htim2.Instance->ARR,htim2.Instance-

>CCR1);
CDC Transmit FS(SendBuffer,strlen(SendBuffer));

HAL_Delay(Delaymsecs);

}
}

HAL_Delay(2000);

}

melody.h
Melodije in notni zapis : https://github.com/bogusz2233/Buzzer music_stm32/blob/master/Inc/melody.h

https://circuitdigest.com/microcontroller-projects/playing-melodies-on-piezo-buzzer-using-arduino-tone-function
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VIN projekt - VP4: STM32-CubelDE projekt,
breadboard vezave, komunikacije

m Osvezitev
m Breadboard vezava

m STM32 CubelDE + Breadboard

0 LED, tipka, potenciometer, uporovna tipala
1 PWM brencac z melodijami

[ m Primeri komunikacijskin projektov J
1 STM32+LIS3DSH
[ Arduino |
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Serijske komunikacije — 12C

m How to use I12C in Arduino: Communication between two
Arduino Boards

O Z naslova <https://circuitdigest.com/microcontroller-projects/arduino-i2c-tutorial-communication-between-
two-arduino>

m Communication Between Two Arduinos (12C)

O Z naslova <https://www.instructables.com/id/Communication-Between-Two-Arduinos-12C/>

m Master Slave 12C Connection

O Z naslova <https://www.hackster.io/PIYUSH K SINGH/master-slave-i2c-connection-flaa53>

Typical I°C Bus SV S A— WV

<
o
Q

S

r:‘ llllllllll
? § START Condition STOP Condition
| SDA
rc
Master 1 SCL
%l Message |
Read/ | ACK/ ACK/ ACK/
START 7 or 10 Bits Write | NACK| 8 Bits |NACK| B8Bits |NACK|STOP
. Bit |Bit Bit Bit ~x
|2C |2C '2(: / I— Address Frame —I l-Dmn Frame 'JJ anu Frame 1 ]
Slave 1 Slave 2 Master 2 Start Conction Stop Condition
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Vdd Typical I°C Bus

|

[ ]
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Serijske komunikacije — 12C - Primer

VIN I2C Communication example E

s

@ « ~» [E © Simulatortime: 00:00:01.481 Export

Text + 8 #% 2 (Arduin,

scL 18| void loop()

{
1

1| void dataReceived(int howMany)

®

[ —

22| {
23 int bState = Wire.read();
4 Serial.println (bState);

int tempVal = (Wire.read(} * 2553) + Wire.read();
tempVal = tempVal - 40;
Serial.println(tempVal);

3 B3 BRI B RO B3R
o m wn

°° 30 int lightVal = (Wire.read() * 253) + Wire.read();
31 Serial.println(lightVval);

.0

int testVal = (Wire.read({)} * 255) + Wire.read();
34 Serial.println(testVal);

if (bstate =— 1){
lcd.clear();
led. setCurseor (0,1)
lcd.print ("Keypressed!!");
digitalWrite (8, HIGH);

} oelse {
lcd.clear();

AR Do m

44 lcd.setCursor (0, 0);
5 led.print {"TC:="} ;
lcd.print (tempVal) ;

lcd. setCursor (0, 1);
lecd.print ("L%: ") ;
led.print (lightVal);

lcd. setCursor (4,0)
3 lcd.print ("Ls: ") ;
54 led.print (testVal);

lcd.setCursor (9%, 1);
lcd.print ("F ");
led.print (" H
digitalWrite (8, LOW);

’_
”
.
.\

RO R LR T T T I I, IS, RS At S ST St S
b

https://www.tinkercad.com/things/14ImcXzZtzb-vin-i2c-communication-example
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Serijske komunikacije — SPI

m How to use SPIl in Arduino: Communication between two
Arduino Boards

Z naslova <https://circuitdigest.com/microcontroller-projects/arduino-spi-communication-tutorial>

SPI Line | Pinin Arduino

SPI Master with Multiple Slaves MOSI 11 or ICSP-4
MISO 12 or ICSP-1
SCK 13 or ICSP-3
ss 10
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Serijske komunikacije — SPI

m How to use SPIl in Arduino: Communication between two
Arduino Boards

Z naslova <https://circuitdigest.com/microcontroller-projects/arduino-spi-communication-tutorial>

Pozor: SPI knjiznica po nasih
informacijah v TinkerCadu ne deluje, je
pa mogoce protokol implementirati v
lastni kodi.
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Serijske komunikacije — UART

F B 320mU

-
CurA:

Ch
! DIGITAL (PWM~)
S !7! @ o~ \? n = P:!

[
DIGITAL (PW!

Umbx(1l= 4 .640)

+1BY—
J L3E MSE
= J 0 1 00 o0 o0 o 1 0 1 1
Spare [ ] [ ]
=0
+ B ———— -— -4+ R e —
oy } Inciete rminate
Region
Pozor : v N I e _
Po tej povezavi poteka UART komunikacija na TTL napetostnih nivojih Mark
=1} I —_— . —_— -
. v . . Se Data Bit
Ni namrec povezave na zunanji RS232 pretvornik ! /l | - e . | b\ ‘_i
_15V_
Start Parity Two stop
bit bit bits

|‘ .._|

VIN - LV Data packet comespanding 1o the ASCH character A
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Serijske komunikacije — UART - Primer

)1:12.023
Y

. 2 int wal;
|3 3 int T
4 woid setup() {

pinMode (20, INPUT) ;

7 Serial.begin(9600); // Begin the Serial at 9&00
10 woid loop() { /
11 wval = anal chead{A’T!
12 //Serial.println(val);
T = maptva_ 20,358,0 1 3}

;—'. Serial.write (T :I&
- TSI

Serial.println(wal};

https://www.tinkercad.com/things/8TvZHT xb8jv-vin-uart-communication-demo
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