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OBJECTIFS DU MODULE

L’objectif de ce module est de vérifier 'aptitude des compétiteurs a comprendre le fonctionnement
bas niveau d’'un microcontrdleur et a programmer celui-ci.

CORRECTION

TACHE 1 — CONFIGURATION DU TIMER, BOUTONS UTILISATEUR
ET AFFICHAGE ECRAN

Configuration du timer TIM22

Pour que la LED RGB LED1 fonctionne, la fréquence de base du timer doit étre fixée a 24 MHz ou
32 MHz. Le fonctionnement de la LED n’étant cependant pas demandé par le sujet, le choix de la
fréquence de base du timer TIM22 est laissée libre a I'utilisateur.

Afin de faciliter le travail du compétiteur, 'horloge est déja partiellement préconfigurée :
La source de I'horloge est positionnée sur PLLCLK
La fréquence de base de I'horloge est fixée a 32 MHz

L
L]
RTC (KHz)
32 FCLK (MHz)

> 32 HCLK (MHz)

i

<

IWDG (KHz) 32 Cortex System Timer (MHz)

N

32 MHz max

System Clock Mux IR APB1 peripheral clocks (MHz)
PCLK1
MST |
—» 0 X1 H 32 APE1 timer clocks (MHz)
HSI 18 32 MHz max
N P
O 32 MHz max
HSE APB2 peripheral clocks (MHz,
SYSCLK (MHz) AHB Prescaler HCLK (MHz)
PLLCLK@ X 1 H 32 APB2 timer clocks (MHz)
USART1 Source Mux
PCLK2 | ™
Enable CSS ©\
SYSCLK
2~ -l
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Connaissant I'expression de la fréquence de l'interruption d’'un timer STM32, il est alors attendu que
le compétiteur configure le timer TIM22 de la fagon suivante :

- Clock Source : Internal Clock

- PSC=7

- ARR = 39999

- TIM22 global interrupt : enabled

Frimer[HZ] 32.10°

S = = 100 H
rm2z 2] = Cos e N (ARR T 1) ~ 8 x 40000 ’

| ‘ {D} TIM22 Mode and Configuration ‘
Categories | A->Z
Trigger Source ‘D|sable e |
System Core g
Clock Source |Interna| Clock e |
Analog ? Channel1 |Disable ~ |
_ Channel2 |Disable v |
Timers i

Configuration

LPTIM1 Reset Configuration

RTC
TIMZ2 & Parameter Settings @ User Constants | @ NVIC Settings
TIM6 |Configure the below parameters : |
v TIM21
Q f\'\ /_:\
& TIM22 | | © - o
~ Counter Settings
Prescaler (PSC - 16 bit... 7
Connectivity 5 Counter Mode Up
Counter Period (AutoR... 39999
Multimedia 5 Internal Clock Division ... No Division
auto-reload preload Disable
Security 5 = Trigger Output (TRGO) Para...
AMMAartav/Olavia NMAAA 7RA Nicahla ITricaaar nmiid Affant At (
Q| v | L3 TIM22 Mode and Configuration :
Categories | A->Z
Trigger Source |Di5able g ‘
System Core by
Clock Source ||nterna| Clock h ‘
Analog ’ Channel1 |Disable d ‘
, Channel2 |Disable v |
Timers i

LPTIM1 Reset Configuration

RTC

TIM?2 @ Parameter Settings @ User Constants [EENVIC Settings

TIM6 NVIC Interrupt Table Enabled Preemption Priority
v TIM21 TIM22 global interrupt
& TIM22
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SCR.c
/******************************************************************************/
/* @function _ SCR Page Timers Y
/* */
/* @brief Generates user screen content for "Timers" page. &7/
/* @param [in] Fclk Global source clock frequency =Y
/* @param [in] tim22_timer TIM22 timer handler &7
/* @param [out] pageContent User screen content Y
/* @req SYS_REQ-0406-002 : Ecran timers (STATE_TIM) &/

/******************************************************************************/

static void __SCR_Page Timers

(
const double Fclk,
const TIM HandleTypeDef * const tim22 timer,
tScrUsrBuffer pageContent

)

{

double tim22f;
tim22f = Fclk / ((tim22_timer->Init.Prescaler + 1) * (tim22_timer-
>Init.Period + 1));

snprintf(pageContent[E_SCR_USR_LINE_1], sizeof(tScrUsrBufferLine), "Timer
frequency");

snprintf(pageContent[E_SCR_USR_LINE_3], sizeof(tScrUsrBufferLine), "TIM22:
%8.2f Hz", tim22f);

}
Afin d’activer les interruptions, I'instruction suivante doit étre activée dans la fonction main :

main.c

HAL_TIM Base_Start_IT(&htim22);
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Boutons utilisateur

Les boutons BTN_MODE et BTN_DISP sont respectivement connectés aux pins PA2 et PA3 du
STM32. Ces pins doivent étre configurés de la fagon suivante :

e GPIO mode : input mode

o No pull-up and no pull-down

Search Signals
[[] show only Modified Pins

Signal on Pin [GPIO output..| GPIO mode |GPIO Pull-u...| Maximum o...| FastMode | UserLabel | Modified

nfa n/a Input mode No pull-up a... n/a n/a BTN_MODE
PA3 nla nia Input mode Mo pull-up n/a nia BTN_DISP
PAS nfa Low Output Pus... No pull-up Low n/a LED_RGB
FA15 n'a Low Output Pus. Mo pull-up Low nia COM_ADD
FB3 nla Low Output Pus... Mo pull-up Low nia COM_ADD
PB4 nfa Low Output Pus... No pull-up Low n/a COM_ADD
PBS n'a Low Output Pus... No pull-up Low n/a COM_ADD
PBY n'a Low Output Pus... Mo pull-up Low Disable RF_CARRI
PAZ Configuration
GPIO mode Input mode v
GPIO Pull-up/Pull-down No pull-up and no pull-down o
User Label BTN_MODE

Deux solutions s’offrent au compétiteur pour implémenter la détection des boutons telle que
demandée :

o Grace ala bibliothéque PushButton fournie dans le projet : un compétiteur attentif a son
environnement de travail remarquera une bibliothéque « PushButton » mise a disposition
dans le dossier « Drivers ». Cette bibliotheque permet d’instancier immédiatement les
boutons de la fagon suivante :

main.c

tPushButton BtnMode_handler;
tPushButton BtnDisp handler;

void Init_ PushButtons()

{

PushButton init(&BtnMode handler, BTN_MODE_GPIO Port, BTN MODE Pin,
PBM_RISING EDGE);

PushButton_init(&BtnDisp_handler, BTN_DISP_GPIO_Port, BTN_DISP_Pin,
PBM_RISING_EDGE);

}
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void PushButtons_ReadCurrentStates
(

bool * const V_BTN_MODE,

bool * const V_BTN_DISP

/* ---- Temporary disabling TIM22 interrupts to copy button states ------ Y
HAL_NVIC_DisableIRQ(TIM22_IRQn);

/38 -=- N Settingt buitton  sitatlsE o Ut pUE N = Is s s s s */
*\/_BTN_MODE = (BtnMode_handler.lstate == PBLS_ACTIVE);
*V/_BTN_DISP = (BtnDisp_handler.lstate == PBLS_ACTIVE);

/* ---- Acknowledgement of rising edge detection ------------------------ Y
BtnMode_handler.edge_ack = true;
BtnDisp_handler.edge_ack = true;

/* ---- Re-enabling TIM22 interrupts ------------------ooooooooooooo----. W)
HAL_NVIC_EnableIRQ(TIM22_IRQn);

stm32loxx_1it.c

void TIM22 IRQHandler(void)

{
/* USER CODE BEGIN TIM22_IRQn © */

/* ======================================================================== ¥/
/* Button state reading frequency &/
/* ======================================================================== %/
/* Button states are read by TIM22. TIM22 interrupt frequency is set by e/
/* MX_TIM22 Init and button states are read by TIM22_ IRQHandler function. <
/* TIM22 config is set as follows: */
/* - Fclk = 32 MHz Y
/* - PSC =7 */
/* - ARR = 39999 */
/* Finterrupt = Fclk / ((PSC+1)(ARR+1)) = 32.1076/(8*40000) = 100 Hz */
/* > T=10ms */
/* ________________________________________________________________________ */

PushButton_read(&BtnMode_handler);
PushButton read(&BtnDisp handler);

/* USER CODE END TIM22 IRQn © */
HAL_TIM IRQHandler(&htim22);
/* USER CODE BEGIN TIM22 IRQn 1 */

/* USER CODE END TIM22_IRQn 1 */
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¢ Implémentation compléte : si le compétiteur ne remarque pas la bibliothéque ou n’arrive
pas a l'utiliser, la deuxiéme solution est d'implémenter le fonctionnement des boutons a la
main. Pour répondre au cahier des charges de boutons pris en compte seulement sur front
montant de leur activation, I'implémentation doit suivre la logique suivante :

1
&

Le bouton
est-il pressé ?

Le bouton
était-il
physiquement

presse lors de la

Ne rign | précédente Etat logique qu
faire ‘LU lecture ? il bouton = actif
<> ‘activation duo
bouton a-t-elle
. eteé prise en ]
Conservatllon compte par le Conservation
en |'état

programme oui en |'état

oui
‘ (acquittement) ?

Réinitialisation du bouton
(état logique du bouton = inactif)
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TACHE 2 - TENSIONS D’ALIMENTATION

La lecture des tensions d’alimentation nécessite la configuration du convertisseur
analogique — numérique (ADC) sur les pins PAO et PA1.

[LUIIGUIE Uie DEIUW paran e
Analog v ' | | | )
~ ADC_Settings
= Clock Prescaler Synchronous clock mode divided by 2
Resolution ADC 12-bit resolution
g Egmg; Data Alignment Right alignment
DAC Scan Direction Forward
Continuous Conversion Mode Enabled
Discontinuous Conversion Mode Disabled PS_EXT_P_Voltage [N
Timers v DMA Continuous Requests Enabled PS_EXT_N_VoRage (o]
) End Of Conversion Selection End of single conversion arn_nooe [EIRA
Qverrun behaviour Overrun data preserved
LPTIM1 Low Power Auto Wait Disabled
RTC Low Frequency Mode Disabled
mg Auto Off Disabled :
 TIM21 Oversampling Mode Disabled h
 TIM22 ~ ADC_Regular_ConversionMode !
Sampling Time 160.5 Cycles
External Trigger Conversion Source Regular Conversion launched by software
Connectivity 3 External Trigger Conversion Edge None m rAa \
o WatehDinn

Deux méthodes sont possibles pour lire les valeurs de I'ADC :

e Par polling : ne peut lire qu’un canal de 'ADC a la fois, et nécessite une reconfiguration de
I’ADC chaque fois que I'on souhaite changer de canal. En plus de ces opérations, la méthode
par polling est longue car n’exécute la lecture de la valeur que sur demande.

e Par direct memory access (DMA) : les canaux ADC sont lus en boucle par le matériel (pas
par le logiciel), et les valeurs lues sont directement recopiées en mémoire volatile et
disponibles a tout instant. Cette méthode est plus complexe a mettre en place, mais ne
nécessite pas de reconfigurer '’ADC pour changer de canal, les valeurs sont toujours
disponibles immédiatement et la fonctionnalité ne consomme pas de charge CPU.

Pour cette correction, la méthode choisie est le DMA.

DMA Request L Channel | Direction ]| Proity |
ADC :;'\FJC W :Paripheral To Memory Medium
USART1_RX DMA1 Channel 3 Peripheral To Memory Low

N I

DMA Request Settings

Peripheral Memory
Mode |Circular W Increament Address ]

Data Width Half Word W Half Word W
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Contexte de la lecture des alimentations

PWR.c

#define C_PWR_ADC_MAX_VALUE ((double)4095.0) /* 12-bit ADC */
#define C_PWR_PS_EXT_P_MAX_VOLTAGE ((double) 9.8) /* PS EXT P
#define C_PWR_PS_EXT_N_MAX_VOLTAGE ((double)-9.8) /* PS _EXT N

9] V */
0] V */

O o
e Vo

typedef enum

{
E_POWERSOURCE_P = @,

E_POWERSOURCE_N,

E_NB_POWERSOURCE
} tPWR_PowerSource;
static unsigned int __ PWR_POWERSOURCE_ADC_CHANNELS[E_NB_POWERSOURCE];
static ADC_HandleTypeDef * _ PWR_ADC_HANDLER;

/* Warning: DMA is configured in half-word values (16 bit values) */
static volatile uint16_t _ PWR_ADC_DMA_VALUES[E_NB_POWERSOURCE];
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Initialisation du DMA

PWR. c

/******************************************************************************/
/* @function PWR_Init Y
/* */
/* @brief Initializes power supply monitoring context. &7/
/* @param [in|out] adcHandler Analog to digital converter handler &7/
/* @retval Result value of HAL_ADC Start DMA function. Y
/* @req None Y

/******************************************************************************/
HAL_StatusTypeDef PWR_Init(ADC_HandleTypeDef * const adcHandler)
{

tPWR_PowerSource ipwrs;
HAL_StatusTypeDef retval;

__PWR_ADC_HANDLER = adcHandler;

__PWR_POWERSOURCE_ADC_CHANNELS[E_POWERSOURCE_P]
__PWR_POWERSOURCE_ADC_CHANNELS[E_POWERSOURCE_N]

ADC_CHANNEL_®;
ADC_CHANNEL_1;

/* Power supply monitoring is done by reading power supply voltages. &7/
/* To do so, the ADC (analog to digital converter) is configured to read */
/* both positive (PS_P_Voltage, on channel ADC_CHANNEL_©) and negative <Y

/* (PS_N_Voltage, on channel ADC_CHANNEL_1) board power sources. &7
/* */
/* There are two methods to read the ADC values : &7/
/* - Polling method, which can only read one channel at a time and &/
/* requires to reconfigure ADC each time to change the channel read. <Y
/* - Continuous reading with DMA copy, which continuously reads the ADC */
/* values and store them in an array. e/
/* */
/* The DMA method is more complex than the polling method, but have many */
/* benefits: Y
/* - There is no need to reconfigure the ADC each time, which reduces CPU */
/* usage as less instructions are performed. e/

/* - The values are always available and there is no need to wait for the */
/* ADC to read them (the reading is done in background, while polling  */

/* method starts to read the values only when asked to). e/
/* - The cyclic reading is a hardware feature, and DMA only copies values */
/* to RAM when they are ready, which means no CPU usage at all! &/
/* ______________________________________________________________________ */

for(ipwrs = @ ; ipwrs < E_NB_POWERSOURCE ; ++ipwrs)
{ PWR_ADC_DMA VALUES[ipwrs] = 0; }

retval = HAL_ADC_Start DMA(__PWR_ADC_HANDLER,

(uint32_t*) PWR_ADC_DMA_VALUES, E_NB_POWERSOURCE);
return retval;
¥
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Lecture des valeurs de ’ADC

PWR. c

/******************************************************************************/
/* @function PWR_ReadPowerSourceVoltage Y
/* */
/* @brief Reads the voltage of a board power supply. &7/
/* @param [in] powerSource Power supply source to read &7/

/* @retval Power supply voltage if the power source is known; NaN otherwise. */
/* @req SYS_REQ-0106-001 : Numérisation de la tension d'alimentation positive */
/* @req SYS_REQ-0107-001 : Numérisation de la tension d'alimentation négative */
/******************************************************************************/

double PWR_ReadPowerSourceVoltage(const tPWR_PowerSource powerSource)

{

double rawAdcValue;
double powerSourceVoltage;

/* ______________________________________________________________________ */
/* Note: as the DMA directly copies the ADC values into RAM in a &7/
/* user-defined variable (here __ PWR_ADC_DMA_VALUES), there is a risk &
/* that the program reads the values at the same time they are written, &/
/* which may lead to inconsistent data read. To prevent this behavior, &7/

/* the HAL_ADC ConvCpltCallback callback function can be defined to store */
/* the values in non volatile memory upon DMA copy. However, there is no */
/* need for precise reading in this application and an occasional reading */

/* error is acceptable, so this method is not implemented. W/
/* ______________________________________________________________________ */
/* Note: the ADC sampling duration is not guaranteed, so the data stored */
/* in __ PWR_ADC_RAW_VALUES may not always be up to date. Y
/* To ensure periodic ADC reading, a method might be to poll ADC values */
/* during a periodic interruption instead of asking the hardware to do e/
/* the job on its own. However, there is no need for precise reading in */
/* this application, so this method is not implemented. Y
/* ______________________________________________________________________ */
switch(powerSource)

{

case E_POWERSOURCE_P:
/* PS_EXT P = [0;9] V converted to PS_EXT P Voltage = [0;3.3] V  */

/* in order to be numerized by the ADC. As the [0;9]->[0;3.3] /)
/* value mapping is linear, and as 3.3V is the maximum value the */
/* ADC can read, the [0;3.3] mapping is transparent for the Sy
/* ADC raw value to [0;9] voltage conversion. &/

rawAdcValue = (double) PWR_ADC_DMA_ VALUES[E_POWERSOURCE P];

powerSourceVoltage = (rawAdcValue / C_PWR_ADC_MAX_ VALUE) *
C_PWR_PS_EXT_P_MAX_VOLTAGE;

break;
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case E_POWERSOURCE_N:

/* PS_EXT N = [-9;0] V converted to PS EXT_N Voltage = [9;3.3] V */

/* in order to be numerized by the ADC. As the [-9;0]->[90;3.3] &/

/* value mapping is symetric-linear, and as 3.3V is the maximum  */

/* value the ADC can read, the [0;3.3] mapping is transparent for */

/* the ADC raw value to [0;9] voltage conversion. &Y/

rawAdcValue = (double)_ PWR_ADC_DMA_VALUES[E_POWERSOURCE_N];

powerSourceVoltage = (rawAdcValue / C_PWR_ADC_MAX_VALUE) *
C_PWR_PS_EXT_N_MAX_VOLTAGE;

break;

default:
powerSourceVoltage = NAN;
break;

}

return powerSourceVoltage;

Affichage des valeurs

SCR.c

/******************************************************************************/
/* @function __ SCR_Page Power &/
/* */
/* @brief Generates user screen content for "Power" page. &/
/* @param [in] ps_p_voltage Positive power source voltage <
/* @param [in] ps_n_voltage Negative power source voltage &/
/* @param [out] pageContent User screen content &/
/* @req SYS_REQ-0404-001 : Ecran alimentation (STATE_PWR) */

/******************************************************************************/

static void __SCR_Page Power

(
const double ps p voltage,
const double ps_n_voltage,
tScrUsrBuffer pageContent

)

{

snprintf(pageContent[E_SCR_USR_LINE_1], sizeof(tScrUsrBufferLine), "Power
voltages ")

snprintf(pageContent[E_SCR_USR_LINE_2], sizeof(tScrUsrBufferLine), "PS_EXT_P:
%6.3f V", ps_p _voltage);

snprintf(pageContent[E_SCR_USR_LINE_3], sizeof(tScrUsrBufferLine), "PS_EXT_N:
%6.3f V", ps_n_voltage);

}
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TACHE 3 —- TRANSMISSION DES DONNEES RF

Activation de la génération de la porteuse
L’activation de la porteuse est effectuée en configurant la sortie RF_CARRIER_ACTIVE (PB9) en

sortie et en la positionnant a I'état haut lorsque la porteuse est active, et a I'état bas lorsqu’elle est
inactive.

[ Pin Name | Signal on Pin |GPIO outpu...| GPIO mode |GPIO Pull-u...| Maximum o...| FastMode | UserLabel | Modified

PA2 nla nla Input mode Mo pull-up ... nfa nla BTN_MCDE
PA3 nla na Input mede Mo pull-up ... n/a nla BTN_DISP
PAS n/a Low Output Pus... No pull-up ... Low nla LED_RGB
PA15 na Low Output Pus. Mo pull-up Low n/a COM_ADD
PB3 n/a Low Output Pus... Mo pull-up Low n/a COM_ADD
PB4 n/a Low Output Pus... Mo pull-up Low n/a COM_ADD
PB5 n/a Low Output Pus... Mo pull-up Low n/a COM_ADD
FB9 nia Low QOutput Pus... No pull-up ... Low Disable RF_CARRI...
PC10 n/a Low Output Pus... No pull-up ... Low nla COM_ADD
PC11 nfa Low Output Pus... No pull-up ... Low nla COM_ADD
PC12 nfa Low Output Pus... No pull-up ... Low nia COM_ADD
PB9 Canfiguration
GFIO output level ll oW o
GPIO mode .OLJ[;]LJ[ Push Pull v
GPIO Pull-up/Pull-down lND pull-up and no pull-down o
Maximum output speed .l ow o
Fast Mode .DISHtjli.' 7 |

COM_RfCarrier.c

void COM_ManageRfCarrier(const bool rfCarrierActivationStatus)

{
tCOM_EpromBits bit;

if(rfCarrierActivationStatus)

{
HAL_GPIO_WritePin(RF_CARRIER_ACTIVE_GPIO_Port, RF_CARRIER_ACTIVE_Pin,
GPIO_PIN_SET);

}

else

{
HAL_GPIO_WritePin(RF_CARRIER_ACTIVE_GPIO_Port, RF_CARRIER_ACTIVE_Pin,
GPIO_PIN_RESET);

}
}
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Configuration de la liaison série permettant I’envoi des données

Categories

System Core

Analog

Timers

Connectivity

12C2
LPUART1

@ sPi

SPI2

(& USART1

USART2
UsSB

Multimedia

Security

Computing

Middleware and Software Packs

Mode [Asynchronous
Hardware Flow Control (RS232) |Disable
[l Hardware Flow Control (RS485)

Reset Configuration

© Parameter Settings

Configure the below parameters

- Basic Parameters
Baud Rate
Word Length
Parity
Stop Bits
< Advanced Parameters
Data Direction
Owver Sampling
Single Sample
+ Advanced Features
Auto Baudrate
TX Pin Active Level Inversion
RX Pin Active Level Inversion
Data Inversion
TX and RX Pins Swapping
Owverrun
DMA on RX Error
MSB First

Sélection du facteur de modulation

@ User Constants @ NVIC Settings @ DMA Settings @ GPIO Settings

9600 Bits/s

8 Bits (including Parity)

None
1

Receive and Transmit
16 Samples

Disable

Disable
Disable
Disable
Disable
Disable
Enable

Enable

Disable

Afin de sélectionner le facteur de modulation, il suffit de configurer les pins COM_ADDR_BIT_xx en
sorties et d’écrire I'état du bit d’adresse correspondant.

Lorsque la porteuse est active, les adresses du facteur de modulation dans 'EPROM sont
respectivement 0x72 et 0x73 pour I'état bas et I'état haut. Ces deux adresses sont successives,
c’est-a-dire que I'état haut ou bas est choisi par le bit O, relié & RS_DATA. Il suffit alors d’écrire les
bits de « 0x72 » (en binaire : 0111 0010) sur les pins restants :

Pin
COM ADDR BIT 00

| Décalage de bit

Etat du pin
RS DATA

COM_ADDR BIT 01

(0x72 >> 1) & 0x01

COM_ADDR_BIT_02

(0x72 >> 2) & 0x01

COM_ADDR_BIT_03

(0x72 >> 3) & 0x01

COM_ADDR_BIT_04

(0x72 >> 4) & 0x01

COM_ADDR_BIT_05

(0x72 >> 5) & 0x01

COM_ADDR_BIT 06

(0x72 >> 6) & 0x01

COM_ADDR_BIT_07

(0x72 >> 7) & 0x01

Ol
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COM_RfCarrier.c

/******************************************************************************/

/* @function COM_ManageRfCarrier */
/* */
/* @brief Manages the RF transmission carrier. &7/
/* @param [in] rfCarrierActivationStatus RF carrier activation command &7/
/* @pre The RF carrier control context must have been initialized by &7
VA COM_RfCarrier_Init */
/* @req SYS_REQ-0603-001 : Redressage du signal RS_DATA Y
/* @req SYS_REQ-0604-001 : Génération de la porteuse Y

/******************************************************************************/

void COM_ManageRfCarrier(const bool rfCarrierActivationStatus)

{
tCOM_EpromBits bit;
if(rfCarrierActivationStatus)
{
/* __________________________________________________________________ */
/* Note: The modulation factors stored in EPROM are placed one after */
/* the other. The _ C COM_EPROM_ADDR_MODULATION_FACTOR address stores */
/* the low state value, and _ C COM_EPROM_ADDR_MODULATION_FACTOR + 1 */
/* stores the high state value. Y
/* The address COM_ADDR_BIT 00 is therefore never directly written by */
/* this function, but is set by the RS_DATA signal. Y
/* __________________________________________________________________ */
for(bit = E_COM_EPROM_ADDR_BIT_@1 ; bit < E_COM_EPROM_ADDR_NB_BITS ; ++bit)
{
HAL_GPIO WritePin
(
C_COM_EPROM_ADDR[bit].gpioPort,
C_COM_EPROM_ADDR[bit].gpioPin,
(__C_COM_EPROM_ADDR_MODULATION FACTOR >> bit) & 0x01
)
}
}
else
{
for(bit = E_COM_EPROM_ADDR BIT @1 ; bit < E_COM_EPROM_ADDR_NB_BITS ; ++bit)
{
HAL_GPIO WritePin
(
C_COM_EPROM_ADDR[bit].gpioPort,
C_COM_EPROM_ADDR[bit].gpioPin,
GPIO_PIN_RESET
)
}
}
}
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