Vezbe 1 Merenja u realnom vremenu

Vezbe 1
Primer 1: LED blinking i spoljasnji prekid

Konfiguracija sistema

e Podesavanje oscilatora
Pod sekcijom Pinout & Configuration - System Core - RCC za High Speed

Clock (HSE) odabrati Crystal/Ceramic Resonator (slika 1).
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Slika 1: RCC podesavanja

U Clock Configuration prozoru podesiti ulaznu frekvenciju (Input frequency)
na 8 MHz sa eksternog oscilatora HSE. Na PLL Source Mux odabrati HSE, na
System Clock Mux podesiti PLLCLK. Kao zeljenu frekvenciju u polje HCLK

uneti 168 MHz (slika 2).
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Slika 2: Clock Configuration podesavanja
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e LED diode STM32F407Discovery razvojne ploce

U Pinout view podesiti pinove PD12, PD13, PD14 i PD15, na koje su povezane
odgovaraju¢e LED na STM32F407Discovery razvojnoj ploci, levim klikom na
pin i odabirom GPIO Output funkcije (slika 3).
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Slika 3: Pinout view - podesavanja Slika 4: LED diode STM32F407Discovery
funkcionalnosti pina

razvojne ploce

Dodatno, svakom od navedena ¢etiri pina dodeliti naziv prema boji LED koja
pripada datom pinu (slika 4) - u polju System Core - GPIO - User Label (slika

5):

PD12 - zelena_ LED
PD13 - narandzasta_LED
PD14 - crvena_ LED

PD15 - plava_LED
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Slika 5: GPIO podesavanja
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e User taster STM32F407Discovery razvojne ploce
User taster STM32F407Discovery razvojne ploce povezan je na pin PAO mi-
krokontrolera (slika 6). U cilju upotrebe spoljasnjih prekida sa ovog pina, PAO
podesiti u okviru Pinout view kao GPIO_EXTIO (slika 7).
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Slika 6: User taster

STM32F407Discovery razvojne ploce
Slika 7: GPIO input podesavanja

Pod sekcijom Pinout & Configuration - GPIO - PAO-WKUP Configuration za
GPIO mode PAO podesiti Fxternal Interrupt Mode with Falling edge trigger
detection (slika 8).
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Slika 8: EXTIO podesavanja
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Kod

U okviru listinga 1 dat je kod kojim se realizuje ukljucivanje crvene, plave, zele-
ne ili narandzaste LED u odnosu na pritisak User tastera. Svakim pritiskom ta-
stera, sa pina PAQ generiSe se eksterni interrupt, koji se obraduje i izvrsava se
HAL_GPIO_EXTI Callback funkcija, pri cemu se inkrementira cnt promenljiva. U
odnosu na vrednost ostatka pri deljenju vrednosti cnt i broja 4, u okviru beskonacne
petlje glavnog koda vrsi se uklju¢ivanje jedne od cetiri diode.
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#include

Listing 1: LED blinking i spoljasnji prekid

"main.h"

UART_HandleTypeDef huart2;

/* USER CODE BEGIN PV x/
uint32_t cnt=0;

/* USER CODE END PV */

/* Private function prototypes ———————-—--- - - -
void SystemClock_Config(void);

static void MX_GPIO_Init(void);

static void MX_USART2_UART_Init (void);

VAE

*
*

*/

@brief
@retwval

The application entry point.

int

int main(void)

{

/* MCU Configuration

/* Reset of all peripherals, Initializes the Flash interface and the Systick
HAL _Init ();
/* Configure the system clock */
SystemClock_Config();

/* Initialize all configured peripherals */
MX_GPIO_Init ();
MX_USART2_UART_Init ();
/* Infinite loop */
/* USER CODE BEGIN WHILE x/

wh
{

ile (1)

/* USER CODE END WHILE */
/* USER CODE BEGIN 3 */
switch (cnt%4)

{

case O0:

HAL_GPIO_WritePin(zelena_LED_GPIO_Port, zelena_LED_Pin
GPIO_PIN_SET);

HAL_GPIO_WritePin(GPIOD, crvena_LED_Pin|plava_LED_Pin|
narandzasta_LED_Pin, GPIO_PIN_RESET);

break;

case 1:

HAL_GPIO_WritePin(plava_LED_GPIO_Port, plava_LED_Pin,
GPIO_PIN_SET);

HAL_GPIO_WritePin (GPIOD, crvena_LED_Pin|zelena_LED_Pin
narandzasta_LED_Pin, GPIO_PIN_RESET);

break;

case 2:

HAL_GPIO_WritePin(crvena_LED_GPIO_Port, crvena_LED_Pin
GPIO_PIN_SET);

HAL_GPIO_WritePin (GPIOD, zelena_LED_Pin|plava_LED_Pin]|
narandzasta_LED_Pin, GPIO_PIN_RESET);

>

>

*/
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55 break;

56 case 3:

57 HAL_GPIO_WritePin(narandzasta_LED_GPIO_Port,
58 narandzasta_LED_Pin, GPIO_PIN_SET);

59 HAL_GPIO_WritePin(GPIOD, crvena_LED_Pin|plava_LED_Pin|
60 zelena_LED_Pin, GPIO_PIN_RESET);

61 break;

62 }

63 }

64 /* USER CODE END 3 */

65 }

66

67 /**

68 * Q@brief System Clock Configuration

69 * @retval None

70 */

71 void SystemClock_Config(void)

72 {

73 RCC_OscInitTypeDef RCC_OscInitStruct = {0};

T4 RCC_ClkInitTypeDef RCC_ClkInitStruct = {0};

75

76 /*% Configure the matin internal regulator output voltage

7 x/

78 __HAL_RCC_PWR_CLK_ENABLE();

79 __HAL_PWR_VOLTAGESCALING_CONFIG(PWR_REGULATOR_VOLTAGE_SCALE1);

80 /**% Initializes the RCC Oscillators according to the spectified parameters
81 * in the RCC_OscInitTypeDef structure.

82 */

83 RCC_OscInitStruct.0OscillatorType = RCC_OSCILLATORTYPE_HSE;
84 RCC_OscInitStruct.HSEState = RCC_HSE_ON;

85 RCC_OscInitStruct.PLL.PLLState = RCC_PLL_ON;

86 RCC_OscInitStruct.PLL.PLLSource = RCC_PLLSOURCE_HSE;

87 RCC_OscInitStruct.PLL.PLLM = 4;

88 RCC_OscInitStruct.PLL.PLLN = 168;

89 RCC_OscInitStruct.PLL.PLLP RCC_PLLP_DIV2;

90 RCC_OscInitStruct.PLL.PLLQ = 4;

91 if (HAL_RCC_OscConfig(&RCC_OscInitStruct) != HAL_OK)

92 {

93 Error_Handler () ;

94 }

95 /** Initializes the CPU, AHB and APB buses clocks

96 */

97 RCC_ClkInitStruct.ClockType = RCC_CLOCKTYPE_HCLK|RCC_CLOCKTYPE_SYSCLK
98 |RCC_CLOCKTYPE_PCLK1|RCC_CLOCKTYPE_PCLK2;

99 RCC_ClkInitStruct.SYSCLKSource = RCC_SYSCLKSOURCE_PLLCLK;
100 RCC_ClkInitStruct.AHBCLKDivider = RCC_SYSCLK_DIV1;

101 RCC_ClkInitStruct.APB1CLKDivider = RCC_HCLK_DIV4;

102 RCC_ClkInitStruct.APB2CLKDivider = RCC_HCLK_DIV2;

103

104 if (HAL_RCC_ClockConfig(&RCC_ClkInitStruct, FLASH_LATENCY_5) != HAL_OK)
105 {

106 Error_Handler ();

107 }

108 }

109

110 /**

111 * Q@brief USART2 Initialization Function
112 * @param None

113 * @retval None

114 */

115 static void MX_USART2_UART_Init (void)

116 {

117 huart2.Instance = USART2;

118 huart2.Init.BaudRate = 115200;

119 huart2.Init.WordLength = UART_WORDLENGTH_8B;
120 huart2.Init.StopBits = UART_STOPBITS_1;

121 huart2.Init.Parity = UART_PARITY_NONE;
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122 huart2.Init.Mode = UART_MODE_TX_RX;
123 huart2.Init.HwFlowCtl = UART_HWCONTROL_NONE;
124 huart2.Init.OverSampling = UART_OVERSAMPLING_16;

125 if (HAL_UART_Init (&huart2) != HAL_OK)
126 {

127 Error_Handler ();

128 }

129 }

130

131 /**

132 * @brief GPIO Initialization Function
133 * @param None
134 * @retwval None

135 */

136 static void MX_GPIO_Init(void)

137 {

138 GPIO_InitTypeDef GPIO_InitStruct = {0};
139

140 /% GPIO Ports Clock Enable */

141 __HAL_RCC_GPIOH_CLK_ENABLE();

142 __HAL_RCC_GPIOA_CLK_ENABLE();

143 __HAL_RCC_GPIOD_CLK_ENABLE();

144

145 /*Configure GPIO pin Output Level x*/

146 HAL_GPIO_WritePin(GPIOD, zelena_LED_Pinl|narandzasta_LED_Pin|
147 crvena_LED_Pin|plava_LED_Pin, GPIO_PIN_RESET);
148

149 /*Configure GPIO pin : PAO */

150 GPIO_InitStruct.Pin = GPIO_PIN_O;

151 GPIO_InitStruct.Mode = GPIO_MODE_IT_FALLING;

152 GPIO_InitStruct.Pull = GPIO_NOPULL;

153 HAL_GPIO_Init(GPIOA, &GPIO_InitStruct);

154

155 /*Configure GPIO pins : zelena_LED_Pin narandzasta_LED_Pin crvena_LED_Pin plava_LED_P1
156 GPIO_InitStruct.Pin = zelena_LED_Pin|narandzasta_LED_Pin|
157 crvena_LED_PinIplava_LED_Pin;

158 GPIO_InitStruct.Mode = GPIO_MODE_OUTPUT_PP;

159 GPIO_InitStruct.Pull GPIO_NOPULL;

160 GPIO_InitStruct.Speed = GPIO_SPEED_FREQ_LOW;

161 HAL_GPIO_Init(GPIOD, &GPIO_InitStruct);

162

163 /* EXTI interrupt init*/

164 HAL_NVIC_SetPriority (EXTIO_IRQn, O, 0);

165 HAL_NVIC_EnableIRQ(EXTIO_IRQn);

166

167 }

168

169 /* USER CODE BEGIN 4 */

170 void HAL_GPIO_EXTI_Callback(uinti16_t GPIO_Pin)

171 {

172 cnt++;

173 }

174 /* USER CODE END 4 */

175

176 /**

177 * @brief This function 1s ezxzecuted wn case of error occurrence.
178 * @retwval None

79 x/

180 void Error_Handler (void)

181 {

182 /* USER CODE BEGIN Error_Handler_Debug */

183 /% User can add his own implementation to report the HAL error return state */
184 __disable_irq();

185 while (1)

186  {

187}

188 /* USER CODE END Error_Handler_Debug */
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189 }

190

191 #ifdef USE_FULL_ASSERT

192 /**

193 * @brief Reports the name of the source file and the source line number

194 * where the assert_param error has occurred.

195 * @param file: pointer to the source file name

196 * @param line: assert_param error line source number

197 * @retwval None

198 x*/

199 void assert_failed(uint8_t *file, uint32_t line)

200 {

201 /* USER CODE BEGIN 6 */

202 /* User can add his own implementation to rTeport the file name and line number,
203 ex: printf("Wrong parameters wvalue: file Js on line Zd\r\n", file, line) */
204 /% USER CODE END 6 */

205 }

206 #endif /* USE_FULL_ASSERT */

Primer 2: Merenje kapacitivnosti kondenzatora

U ovom primeru potrebno je realizovati merenje kapacitivnosti kondenzatora na
osnovu oCitavanja napona sa kondenzatora pri njegovom punjenju, odnosno, praznjenju
preko otpornika otpornosti R. Ilustracija realizacije sistema prikazana je na slici 9.
Pomoc¢u GPIO pina mikrokontrolera, koji je konfigurisan kao digitalni izlaz, na RC
¢lan dovodi se napon napajanja (logicka 1) ili masa (logicka 0), ¢ime se inicira
punjenje, odnosno, praznjenje kondenzatora, preko otpornika.

Digital
output
R
Analog
input
< ADC1
C

Slika 9: Kontrola punjenja i praznjenja kondenzatora putem GPIO izlaza i ocitavanje
vrednosti napona sa A /D konvertora
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Ukoliko je poznat vremenski interval punjenja kondenzatora, napona napajanja Vcc
i otpornost R, moguce je odrediti kapacitivnost kondenzatora C. Naime, ukoliko je
u trenutku T1 vrednost napona na kondenzatoru Vi, jednacina punjenja konden-
zatora na datu vrednost napona je (slika 10):

Ver =Vee- (1 — e’%) (1)
Odakle je vreme T1:
% —1—¢ R (2)
In(1— %) =25 ) (4)
T1=—RC-In(1 — %) (5)

Ukoliko se punjenje kondenzatora nastavi i vrednost napona na kondenzatoru se
o¢ita u trenutku T2 (slika 10) jednac¢ina punjenja kondenzatora glasi:

Voo = Vee- (1 — e_lgé) (6)
Odakle je vreme T1:
Vo
T2 =—-RC -In(l — — 7
w1 - 7 2) (7

Vremenski interval punjenja kondenzatora od vrednosti Viz; do vrednosti Vg iznosi:

At=T2-T1 (8)
Ve Ver
At = — 1— -2y —in(1 - =<
t=—RC(n(1 - 12) = in(1 - 1)) (9)
Vee—Vioo
Vee
Vee — Vo
At — — . S 11
= —RC-In(g (11)

Iz jednacine (11) moguce je izraziti kapacitivnost kondenzatora C kao:

.V

R - In({e=e)
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Slika 10: Promena napona na kondenzatoru pri punjenju i praznjenju

U datom zadatku kao digitalni izlazni pin uzima se pin PE13, dok se kao analogni
ulazni pin uzima pin PC2. Dakle, postavljanjem logicke nule na pin PE13 ostvaruje
se praznjenje kondenzatora. Za praznjenje kondenzatora pravi se pauza od 10 s,
a zatim se ocitava vrednost na izlazu A/D konvertora koja odgovara naponu na
kondenzatoru u datom trenutku T1. Zatim se na pin PE13 postavlja stanje logicke 1,
¢ime se na otpornik dovodi napon napajanja Vcc i postize se punjenje kondenzatora,
za koje se pravi pauza od 5 s. Nakon isteka 5 s ocitava se vrednost na izlazu A/D
konvertora, koja odgovara naponu na kondenzatoru u trenutku T2. Na osnovu datih
vrednosti vrsi se prora¢un kapacitivnosti kondenzatora prema jednacini (12).
Opisani postupak merenja kapacitivnosti kondenzatora implementiran je u okviru
koda datog u listingu 2.

Konfiguracija sistema

e Podesavanje oscilatora
Oscilator i frekvenciju takta sistema podesiti kao u prethodnom primeru.

e A/D konvertor
U polju Analog ukljuciti ADC1 modul (slika 11). Za ulazni analogni pin oda-
brati IN12, koji odgovara PC2 pinu. PC2 pin predstavlja AN pin mikroBUS
socket-a 2, na koji ¢e biti povezana RC komponenta. Jedan kraj (-) kon-
denzatora povezati na GND mikroBUS socket-a 2, a drugi kraj u spoju sa
otpornikom od 100k€2 povezati na AN pin mikroBUS socket-a 2. Drugi kraj
otpornika povezati na PWM pin mikroBUS socket-a 2, odnosno, na PE13 pin
mikrokontrolera.
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Pinout & Configuration Clock Configuration Project Manager
v Software Packs v Pinout
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ADC2 Mode Independent mode
ADC3 v ADC_Settings
DAC Clock Prescaler PCLK2 divicled by 4
Resolution 12 bits (16 ADC Clock cycles) ADC1_IN12
Data Alignment Right alignment
Timers > Sean Conversion Mode Disabled
Continuaus Conversion Mode Disabled
Connectivity > Discontinuous Conversion Mode Disabled
DMA Continuous Requests Disabled
Multimedia > End Of Canversion Selection EOC flag at the end of single channel conversion
 ADC_Regular_ConversionMode
Security > Number Of Conversion 1
Extemal Trigger Conversion Source Regular Conversion launched by software
Computing > External Trigger Conversion Edge None
> Rank 1
Middleware > ~ ADC_Injected_ConversionMode
Number Of Conversions 0
 WatchDog
Enable Analog WatchDog Mods u] @ ra Q

Slika 11: ADC1 podesavanja

e GPIO output
Pin PE13 postaviti kao GPIO izlaz. Dovodenjem stanja logicke 1 vrsi se punje-
nje kondenzatora preko otpornika na vrednost Vee, dok se dovodenjem logicke
0 na PE13 kondenzator prazni (slika 13).

System Core ~

[Group By Peripherals

DVA

GPIO Search Signals
IWDG =
NI
v RCC
v sYs
WWDG

[ Show only Modified Pins

Pin Name Signal on Pin |GPIO output. .| GPIO mode |GPIO Pull-u._{ Maximum o. User Label Modified
PE13 n/a Low Output Push... No pull-up a... Low

Analog ~

put

¥ ADCA
ADC2
ADC3
DAC

GPIO_Out

Slika 12: PE13 - GPIO output

e Podesavanja USART2 modula
Ukljuciti USART2 modul (pinovi PA2 - Tx, PA3 - Rx) za USB-UART ko-
munikaciju sa racunarom. Pinovi PA2 i PA3 povezani su na Rx i Tx pinove
FT232RL ¢ipa na STM32F4 Discovery Shield ploéi (slika 13), ¢ime je omo-
gucena USB-UART konverzija i komunikacija ra¢unara i STM32F407VGT

mikrokontrolera.

10
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Slika 13: Deo seme STM32F4 Discovery Shield ploce za USB-UART komunikaciju

Podesiti asinhroni mod rada, brzinu prenosa podataka 115 200 bps, 8 bitova
podataka, bez bita pariteta i 1 stop bit (slika 14).

USART2 Mode and Configuration

Mode |Asynchr0n0us v|

Hardware Flow Control (R5232) |Disable w |

Reset Configuration

Settings

Q I ey
A w2

~ Basic Parameters

Baud Rate 115200 Bits/s
Word Length 8 Bits (including Parity)
Parity None
Stop Bits 1

~ Advanced Parameters
Data Direction Receive and Transmit
QOver Sampling 16 Samples

Slika 14: USART?2 podesavanja

11
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Kod
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Listing 2: Merenje kapacitivnosti kondenzatora

/¥ Includes ————————m - */
#include "main.h"

/* Private tncludes ——————— == - - */
/* USER CODE BEGIN Includes */

#include <string.h>

#include <stdio.h>

#include <math.h>

/* USER CODE END Includes */

/% Private variables ——————m - mm e m e e~ */
ADC_HandleTypeDef hadcil;
UART_HandleTypeDef huart2;

/* Private function prototypes ——————— - - - - - — - m - */
void SystemClock_Config(void);

static void MX_GPIO_Init(void);

static void MX_ADC1_Init(void);

static void MX_USART2_UART_Init(void);

VAE

* @brief The application entry point.

* Q@retval nt

*/

int main(void)
{

/* USER CODE BEGIN 1 */
HAL_StatusTypeDef status;
uintl6_t adc_raw;
float voltagel ,voltage2;
char adc_string[40];
float c;
const uint32_t R=100000;
const int8_t t=5;
const float vcc=3300;

/* USER CODE END 1 */

/% MCU Configuration ———————————-—— - - */

/* Reset of all peripherals, Initializes the Flash tinterface and the Systick.
HAL_Init ();
/* Configure the system clock */
SystemClock_Config();
/* Initialize all configured peripherals */
MX_GPIO_Init ();
MX_ADC1_Init ();
MX_USART2_UART_Init ();
/* Infinite loop */
/* USER CODE BEGIN WHILE */
while (1)
{
/% USER CODE END WHILE */

/* USER CODE BEGIN 3 x*/

HAL_GPIO_WritePin(GPIOE, GPIO_PIN_13, GPIO_PIN_RESET);
HAL_Delay (10000);

HAL_ADC_Start (&hadcl);

status = HAL_ADC_PollForConversion (&hadcl, 1000);

if (status == HAL_O0OK)

{
adc_raw = HAL_ADC_GetValue (&hadc1l);
voltagel = ((float)adc_raw)*3300.0/4096;

12

*/
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64 3

65 HAL_GPIO_WritePin (GPIOE, GPIO_PIN_13, GPIO_PIN_SET);

66 HAL _Delay (5000) ;

67 HAL_ADC_Start (&hadcl);

68 status = HAL_ADC_PollForConversion (&hadcl, 1000);

69

70 (status == HAL_OK)

71 {

72 adc_raw = HAL_ADC_GetValue (&hadc1l);

73 voltage2 = ((float)adc_raw)*3300.0/4096;

74

75 c = -t/(R*log((vcc-voltage2)/(vcc-voltagel)))*1000000;
76 sprintf (adc_string, "Kapacitivnost je: 7%.2f uF\n", c);
77 HAL_UART _Transmit (&huart2, (uint8_t *)adc_string, strlen(adc_string),
78 HAL_MAX_DELAY);

79 }

80

81 {

82 sprintf (adc_string, "Greska\n");

83 HAL_UART _Transmit (&huart2, (uint8_t *)adc_string, strlen(adc_string),
84 HAL_MAX_DELAY);

85 }

86

87 /* USER CODE END 3 */

88 }

89

90 /%

91 * Q@brief System Clock Configuration

92 * @retval None

93 */

94 void SystemClock_Config(void)

95 {

96 RCC_0OscInitTypeDef RCC_OscInitStruct = {0};

97 RCC_ClkInitTypeDef RCC_ClkInitStruct = {0};

98

99 /**% Configure the matin internal regulator output wvoltage
100 */

101 __HAL_RCC_PWR_CLK_ENABLE () ;

102 __HAL_PWR_VOLTAGESCALING_CONFIG(PWR_REGULATOR_VOLTAGE_SCALE1l);
103 /**% Initializes the RCC Oscillators according to the spectified parameters
104 * 4n the RCC_0OscInitTypeDef structure.

105 */

106 RCC_OscInitStruct.0OscillatorType = RCC_OSCILLATORTYPE_HSE;
107 RCC_OscInitStruct.HSEState = RCC_HSE_ON;

108 RCC_OscInitStruct.PLL.PLLState = RCC_PLL_ON;

109 RCC_OscInitStruct.PLL.PLLSource = RCC_PLLSOURCE_HSE;

110 RCC_OscInitStruct.PLL.PLLM = 4;

111 RCC_OscInitStruct.PLL.PLLN = 168;

112 RCC_OscInitStruct.PLL.PLLP RCC_PLLP_DIV2;

113 RCC_OscInitStruct.PLL.PLLQ = 4;

114 (HAL_RCC_OscConfig (&RCC_OscInitStruct) != HAL_OK)

115 {

116 Error_Handler ();

117 }

118 /** Initializes the CPU, AHB and APB buses clocks

119 */

120 RCC_ClkInitStruct.ClockType = RCC_CLOCKTYPE_HCLK|RCC_CLOCKTYPE_SYSCLK
121 |RCC_CLOCKTYPE_PCLK1|RCC_CLOCKTYPE_PCLK2;

122 RCC_ClkInitStruct.SYSCLKSource = RCC_SYSCLKSOURCE_PLLCLK;
123 RCC_ClkInitStruct.AHBCLKDivider = RCC_SYSCLK_DIV1;

124 RCC_ClkInitStruct.APB1CLKDivider = RCC_HCLK_DIV4;

125 RCC_ClkInitStruct.APB2CLKDivider = RCC_HCLK_DIVZ2;

126

127 (HAL_RCC_ClOCkConfig(&RCC_ClkInitStruct, FLASH_LATENCY_5) != HAL_OK)
128 {

129 Error_Handler ();

130 }

13
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131 }

132

133 /#*

134 * @brief ADC1 Initialization Function

135 * @param None

136 * @retval None

137 */

138 static void MX_ADC1_Init(void)

139 {

140 ADC_ChannelConfTypeDef sConfig = {0};

141

142 /% USER CODE BEGIN ADC1_Intit 1 */

143

144 /% USER CODE END ADC1_Init 1 */

145 /*% Configure the global features of the ADC (Clock, Resolution, Data Alignment and nu
146 */

147 hadcl.Instance = ADC1;

148 hadcl.Init.ClockPrescaler = ADC_CLOCK_SYNC_PCLK_DIV4;
149 hadcl.Init.Resolution = ADC_RESOLUTION_12B;

150 hadcl.Init.ScanConvMode = DISABLE;

151 hadcl.Init.ContinuousConvMode = DISABLE;

152 hadcl.Init.DiscontinuousConvMode = DISABLE;

1563 hadcl.Init.ExternalTrigConvEdge = ADC_EXTERNALTRIGCONVEDGE_NONE;
154 hadcl.Init.ExternalTrigConv = ADC_SOFTWARE_START;
155 hadcl.Init.DataAlign = ADC_DATAALIGN_RIGHT;

156 hadcl.Init.NbrOfConversion = 1;

157 hadcl.Init.DMAContinuousRequests = DISABLE;

158 hadcl.Init.EOCSelection = ADC_EOC_SINGLE_CONV;
159 if (HAL_ADC_Init (&hadcl) != HAL_OK)

160  {

161 Error_Handler () ;

162}

163 /*% Configure for the selected ADC regular channel tts corresponding rank in the seque
164  */

165 sConfig.Channel = ADC_CHANNEL_12;

166 sConfig.Rank = 1;

167 sConfig.SamplingTime = ADC_SAMPLETIME_3CYCLES;
168 if (HAL_ADC_ConfigChannel (&hadcl, &sConfig) != HAL_OK)
169 |

170 Error_Handler ();

71}

172 }

173

174 /**

175 * @brief USART2 Initialization Function

176 * @param None

177 * @retval None

178  */

179 static void MX_USART2_UART_Init (void)

180 {

181 huart2.Instance = USART2;

182 huart2.Init.BaudRate = 115200;

183 huart2.Init.WordLength = UART_WORDLENGTH_8B;

184 huart2.Init.StopBits = UART_STOPBITS_1;

185 huart2.Init.Parity = UART_PARITY_NONE;

186 huart2.Init.Mode = UART_MODE_TX_RX;

187 huart2.Init.HwFlowCtl = UART_HWCONTROL_NONE;

188 huart2.Init.0OverSampling = UART_OVERSAMPLING_16;
189 if (HAL_UART_Init (&huart2) != HAL_OK)

190 |

191 Error_Handler ();

192}

193 }

194

195 /**

196 * @brief GPIO Initialization Function

197 * @param None
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198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251

* @retwval None

*/

static void MX_GPIO_Init(void)

{

3

GPIO_InitTypeDef GPIO_InitStruct = {0};

/* GPIO Ports Clock Enable */
__HAL_RCC_GPIOH_CLK_ENABLE();
__HAL_RCC_GPIOC_CLK_ENABLE();
__HAL_RCC_GPIOA_CLK_ENABLE();
__HAL_RCC_GPIOE_CLK_ENABLE();

/*Configure GPIO pin Output Level */
HAL_GPIO_WritePin(GPIOE, GPIO_PIN_13, GPIO_PIN_RESET);

/*Configure GPIO pin : PE13 */
GPIO_InitStruct.Pin = GPIO_PIN_13;
GPIO_InitStruct.Mode = GPIO_MODE_OQUTPUT_PP;
GPIO_InitStruct.Pull = GPIO_NOPULL;
GPIO_InitStruct.Speed = GPIO_SPEED_FREQ_LOW;
HAL_GPIO_Init(GPIOE, &GPIO_InitStruct);

VAE

* @brief Thts function ts exzecuted in case of error occurrence.
* @retval None

*/

void Error_Handler (void)

{

}

/* USER CODE BEGIN Error_Handler_Debug */

/* User can add htis own implementation to report the HAL error return state */
__disable_irq();

while (1)

{

}

/* USER CODE END Error_Handler_Debug */

#ifdef USE_FULL_ASSERT
VAE

* @brief Reports the name of the source file and the source line number

* where the assert_param error has occurred.
* @param file: pointer to the source file name

* @param line: assert_param error line source number
* @retwval None

*/

void assert_failed(uint8_t *file, uint32_t line)

{

}

/% USER CODE BEGIN 6 */

/* User can add his own implementation to report the file mname and line number,
ex: printf("Wrong parameters wvalue: file /s on line Zd\r\n", file, line) */

/* USER CODE END 6 */

#endif /* USE_FULL_ASSERT */
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