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FatFs Driver:
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FatFs Driver:

[ X HHF A SPTL  #H A /

#define NUCLEO_SPIXx SPI1
#define NUCLEO_SPIx_CLK_ENABLE() __HAL_RCC_SPI1_CLK_ENABLE()
v |l FatFs_uSD_Standalone (in 5TM32CubelDE) #define NUCLEO_SPIX_SCK_AF GPIO_AF@_SPI1
% Binaries #define NUCLEO_SPIx_SCK_GPIO_PORT GPIOB
[l Includes #define NUCLEO_SPIX_SCK_PIN GPIO PIN_3
(= Application #define NUCLEO_SPIx_SCK_GPIO_ CLK_ENABLE() __HAL_RCC_GPIOB_CLK_ENABLE()
= Debug #define NUCLEO_SPIx_SCK_GPIO_CLK_DISABLE() __HAL_RCC_GPIOB_CLK_DISABLE()
= Doc .
“ (o Drivers #define NUCLEO_SPIx_MISO_MOSI_AF GPIO_AF@_SPI1
#define NUCLEO_SPIx_MISO_MOSI_GPIO_PORT GPIOB
v (&= BSP #define NUCLEO_SPIx_MISO_MOSI_GPIO_CLK_ENABLE() _ HAL_RCC_GPIOB_CLK_ENABLE()
v (= Adafruit_Shield #define NUCLEO_SPIx_MISO_MOSI_GPIO CLK DISABLE() _ HAL_RCC_GPIOB_CLK_DISABLE()
g} stm32_cec_sd.c #define NUCLEO_SPIx_MISO_PIN GPIO PIN_4
(= Components #define NUCLEO_SPIX_MOSI_PIN GPIO PIN_5
v = STM32G0xx_Mucleo /* Maximum Timeout values for flags waiting loops. These timeouts are not based
@ stm32g0xx_nucleo.c on accurate values, they just guarantee that the application will not remain
CMSIS stuck if the SPI communication is corrupted.
. You may modify these timeout values depending on CPU frequency and application
E’_SWBEGDH-HAL-DWH conditions (interrupts routines ...). */
(= Middlewares #define NUCLEO_SPIx_TIMEOUT MAX 1000
f FatFs_u5D_Standalone.ioc
|=| FatFs_usD_Standalenelaunch 3
o STM3IZGOTORBTX_FLASH.Id /** RN \
* @brief SD Control Lines management N © l——J = l:‘_.' o
/ . | k
#define SD_CS_LOW() HAL_GPIO WritePin(SD_CS_GPIO_PORT, SD_CS_PIN, GPIO_PIN_RESET) | L-_r_—_;F=m'C"°SD Clic
#define SD_CS_HIGH() HAL_GPIO WritePin(SD_CS_GPIO_PORT, SD_CS_PIN, GPIO_PIN_SET)  [ii il
/X%
* @brief SD Control Interface pins (shield D4)
*/
#define SD_CS_PIN GPIO_PIN_6
#define SD_CS_GPIO_PORT GPIOB
#define SD_CS_GPIO_CLK_ENABLE() __HAL_RCC_GPIOB_CLK_ENABLE() 13

#define SD_CS_GPIO_CLK_DISABLE() __HAL_RCC_GPIOB_CLK_DISABLE()
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FatFs Driver:

static void SPIx_Init(void)

{
W FatFs_u5D_Standalone (in 5TM32CubelDE) if(HAL_SPI_GetState(&hnucleo_Spi) == HAL_SPI_STATE_RESET)
:;:f Binaries {
[l Includes /* SPI Com.cig */
& Application hnucleo_Spi.Instance = NUCLEO_SPIx;
/* SPI baudrate is set to 12 MHz maximum (PCLK1/SPI_BaudRatePrescaler = 48/4 = 12 MHz)
= Debug . . .
to verify these constraints:
& Doc - ST7735 LCD SPI interface max baudrate is 15MHz for write and 6.66MHz for read
(= Drivers Since the provided driver doesn't use read capability from LCD, only constraint
v (= BSP on write baudrate is considered.
w = Adafruit_Shield - SD card SPI interface max baudrate is 25MHz for write/read
E%shﬂ3lﬁegﬁd£ - PCLK1 max frequency is 48 MHz
= Components */ . .
v (= STM32G0xx_Nucleo hnucleo_Sp}.In%t.B?udRa?ePrescaler = SPI_BAUDRATEPRESCALER_4;
hnucleo_Spi.Init.Direction = SPI_DIRECTION_2LINES;
[ stm32g0xc_nucleo.c hnucleo Spi.Init.CLKPhase = SPI_PHASE_2EDGE;
CMS5IS hnucleo Spi.Init.CLKPolarity = SPI_POLARITY HIGH;
(= 5TM32G0xx_HAL Driver hnucleo_Spi.Init.CRCCalculation = SPI_CRCCALCULATION DISABLE;
(= Middlewares hnucleo_Spi.Init.CRCLength = SPI_CRC_LENGTH_DATASIZE;
i FatFs_uSD_Standalone.ioc hnucleo_Spi.Init.CRCPolynomial =
£ FatFs_uSD_Standalone.launch hnucleo_Spi.Init.DataSize = SPI_DATASIZE 8BIT;
= 5TM32GOTORETX_FLASH.Id hnucleo_Spi.Init.FirstBit = SPI_FIRSTBIT_MSB;
hnucleo_Spi.Init.NSS = SPI_NSS_SOFT;
hnucleo_Spi.Init.TIMode = SPI_TIMODE_DISABLE;
hnucleo_Spi.Init.NSSPMode = SPI_NSS_PULSE_DISABLE;
hnucleo_Spi.Init.Mode = SPI_MODE_MASTER;
SPIX MspInit();
HAL_SPI_Init(&hnucleo_Spi);
}
}
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static void SPIx_MspInit(void)

: {
W FatF=_u5D_Standalone (in 5TM32CubelDE) GPIO InitTypeDef gpioinitstruct = {0};

:;;-P' Binaries
[ Includes /*¥** Configure the GPIOs ***/
(= Application /* Enable GPIO clock */
= Debug NUCLEO_SPIx_SCK_GPIO_CLK_ENABLE(); VTCC I
= Doc NUCLEO_SPIx_MISO_MOSI_GPIO_CLK_ENABLE(); - l ——
. - ¥ x R3
v (& Drivers /* Configure SPI SCK */ %% EIJ- a 22
v = BSP gpioinitstruct.Pin = NUCLEO SPIx_SCK_PIN; qE 1°°“F/2°VI WI oia
¥ (= Adafruit_Shield gpioinitstruct.Mode = GPIO_MODE_AF_PP; s L L L
gy stm32_cec_sd.c gpioinitstruct.Pull = GPIO_PULLUP; o | - 1
(= Components gpioinitstruct.Speed = GPIO_SPEED_FREQ_VERY_HIGH; . N - T ) z
v (= STM32G0xx_Mucleo gpioinitstruct.Alternate = NUCLEO_SPIx_SCK_AF; S ol R el E
R stm32g0oc_nucleo.c HAL_GPTO_Init(NUCLEO_SPIx_SCK_GPIO_PORT, &gpioinitstruct); P Hite 5[55 500 7
& M35 /* Configure SPI MISO and MOSI */ _[i_ v -
(= STM32G0oc HAL Driver gpioinitstruct.Pin = NUCLEO SPIx_MOSI_PIN; = =
(= Middlewares gpioinitstruct.Alternate = NUCLEO SPIX MISO MOSI_AF; / =
m FatFs_usD_Standalone.ioc gpioinitstruct.Pull = GPIO_PULLDOWN;
=| FatFs_uSD_Standalone.launch HAL_GPIO_Init(NUCLEO_SPIx_MISO_MOSI_GPIO_PORT, &gpioinitstruct);

o STM3I2G0TORBTX_FLASH.Id
gpioinitstruct.Pin = NUCLEO_SPIx_MISO_PIN;
HAL_GPIO_Init(NUCLEO_SPIx_MISO_MOSI_GPIO_PORT, &gpioinitstruct);

/*** Configure the SPI peripheral ***/

/* Enable SPI clock */
NUCLEO_SPIx_CLK_ENABLE();

15
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static int32_t FS_FileOperations(void)

{
FRESULT res; /* FatFs function common result code */
uint32_t byteswritten, bytesread; /* File write/read counts */
uint8_t wtext[] = "This is CEC's NUCLEO-GO7RB working with FatFs and uSD diskio driver!";

VE FatFs_uSD_Standalone (in STM32CubelDE)  /* File write buffer */
uint8_t rtext[100]; /* File read buffer */ I
||

1@? Binaries
il Inclu.u:les.. /* Register the file system object to the FatFs module */
~ (= Application if(f_mount(&SDFatFs, (TCHAR const*)SDPath, @) == FR_OK)
v = User {
(= Core /* Create and Open a new text file object with write access */
if(f_open(&SDFile, "STM32CEC.TXT", FA_CREATE_ALWAYS | FA_WRITE) == FR_OK)
w = FATFS {
v (= App /* Write data to the text file */
@ app_fatfs.c res = f_write(&SDFile, wtext, sizeof(wtext), (void *)&byteswritten);
Target
= larg if((byteswritten > @) && (res == FR_0K))
[= Startup {
(= Debug /* Close the open text file */
= Doc f_close(&SDFile);
[= Drivers . . .
. /* Open the text file object with read access */
(= Middlewares if(f_open(&SDFile, "STM32CEC.TXT", FA_READ) == FR_OK)
E FatFz_u5D_Standalone.ioc {

/* Read data from the text file */

|=| FatFs_u5D_Standalonelaunch
res = f_read(&SDFile, rtext, sizeof(rtext), (void *)&bytesread);

[ STM32GOTORETH_FLASH.Id
if((bytesread > @) && (res == FR_OK))

{
/* Close the open text file */

f_close(&SDFile);

/* Compare read data with the expected data */
if((bytesread == byteswritten))

if(Buffercmp((uint32_t *)rtext, (uint32_t *)wtext, sizeof(rtext)))
{ /* Success no error occurrence */ 16
return 0;

}
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FatFs Driver:
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STM32U585 Nx_TCP_Echo_Client:

W Mx_TCP_Echo_Client (in 5TM32CubelDE)

9:;3 Binaries
ml Includes
v (= Application #define PAYLOAD_SIZE 1544
v = User #define NX_PACKET_POOL_SIZE (( PAYLOAD_SIZE + sizeof(NX_PACKET)) * 10)
(= AZURE_RTOS #define WINDOW_SIZE 512
. S g NCTE & NC L A
v g E-IZ’E;DLID #define DEFAULT_MEMORY_SIZE 1024 4 <. gt 2@ L3 oot Esik BV
#define DEFAULT_PRIORITY 10
= App R —
[ app_netxduo.c #define NULL_ADDRESS ) | EEREE
Startup A [t: i §§§§3§g -
= Debug #define DEFAULT_PORT 6000 & ) 3e8R 6% g
(= Drivers #define TCP_SERVER_PORT 6001 F ¥ Ii EiE L33
& Middlewares #define TCP_SERVER_ADDRESS IP_ADDRESS(192, 168, 1, 73) ¥ l LR
= Release . E ==
™ N TP Echo Client.ioc #define MAX_PACKET_COUNT 5 e
mOM TR #define DEFAULT_MESSAGE "TCP Client on STM32U5-IOT\r\n" g0
=/ Nx_TCP_Echo_Client.launch #define DEFAULT TIMEOUT 10 * NX_IP_PERIODIC_RATE i

g STM3ZUSE5AI_FLASH.I

=

18



IoT Device Prototyping with STMicroelectronics Nucleo Development Boards

Continuing
Education Sponsored By

Center = @F corrorarion |

STM32U585 Nx_TCP_Echo_Client:

W Mx_TCP_Echo_Client (in 5TM32CubelDE)

3 Binaries /* create the TCP socket */
! Includes ret = nx_tcp_socket create(&IpInstance, &TCPSocket, "TCP Server Socket", NX_IP_NORMAL, NX_FRAGMENT_OKAY,
v [= Application NX_IP_TIME_TO LIVE, WINDOW_SIZE, NX_NULL, NX_NULL);
v = User if (ret != NX_SUCCESS)
(= AZURE_RTOS {
= Core Error_Handler();
w = MetdDuo }
= App /* bind the client socket for the DEFAULT_PORT */ am
[& app_neteduo.c ret = nx_tcp_client_socket bind(&TCPSocket, DEFAULT_PORT, NX_WAIT FOREVER); i
(= Startup 28
(= Debug if (ret != NX_SUCCESS)
= Drivers {
= Middlewares Error_Handler();
= Release }
) Mo _TCP_Echo_Client.ioc . o
= Nx_TCP_Echo_Client.launch /* connect to the remote server on the specified port */

= CTM3IUSESAIK ELASH.I ret = nx_tcp_client_socket_connect(&TCPSocket, TCP_SERVER_ADDRESS, TCP_SERVER_PORT, NX_WAIT_FOREVER);
1 _ .

=

19
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STM32U585 Nx_TCP_Echo_Client:

while(count++ < MAX_PACKET_COUNT)

¢ TX_MEMSET(data_buffer, '\0', sizeof(data_buffer));
v [ Nx_TCP_Echo_Client (in STM32CubelDE) /* allocate the packet to send over the TCP socket */
3+, Binaries ret = nx_packet_allocate(&AppPool, &data_packet, NX_TCP_PACKET, TX_WAIT_FOREVER);
ml Includes
w = Application if (ret != NX_SUCCESS)
w = User {
(= AZURE_RTOS break;
[= Core ¥
v (& NetXDuo /* append the message to send into the packet */
= App ret = nx_packet_data_append(data_packet, (VOID *)DEFAULT_MESSAGE, sizeof(DEFAULT_MESSAGE), &AppPool, TX_WAIT_FOREVER);
[} app_neteduo.c _
Startup
= Debug
= Drivers
= Middlewares
= Release £ y R
o Nx_TCP_Echo_Client.ioc TR 5885 B8 Mrcy MY RS ATCoT
=| Mx_TCP_Echo_Client.launch = . S
o STM32USE5A10_FLASH.I A= ’t"'% o S
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STM32U585 Nx_TCP_Echo_Client

/* send the packet over the TCP socket */
ret = nx_tcp_socket send(&TCPSocket, data_packet, DEFAULT_TIMEOUT);
W Mx_TCP_Echo_Client (in 5TM32CubelDE)
9:;3 Binaries
ml Includes

if (ret != NX_SUCCESS)
{

STM32CubeProgrammer - o X

break; 5 v 37
. . 9 v oK
w = Application } i e /4
e E? USEr Memory & File edition Not connected
. ce memory |INKOTCPAECOXCIienteif "
= AZURE_RTOS5 /* wait for the server response */
= Core ret = nx_tcp_socket_receive(&TCPSocket, &server packet, DEFAULT_TIMEOUT); facres | 0W00_|ig e |00y J e (S Frave | O £ T
Address 0 4 8 c Ascll
L' E;. N EtKD LI 0x08000000 200C0000 080011E1 08000D5D 08000DSF T P
. e 0x08000010 08000D61  08000D63 08000D65 08001231  a...c...e...l..
E;. _,l:'lFl Fl 1f ( ret - NX_SUCC ESS ) 0x08000020 00000000 00000000 00000000 08001231 . 1... e
{ 0x08000030 08000067 00000000 08000319  080002C5  g.. AL
|'—TNL EFlFl_rIEthLICI.C 0x08000040 08001231 08001231 08001231 08001231  1...l...L...1..
/* get the server IP address and pOI"t */ 0x08000050 08001231 08001231 08001231 08001231 1...1...1...1.. Software reset
E;- Startu P . . 008000060 08001231 08001231 08001231 08001231 1...1...1...1.
nx_udp_source_extract(server_packet, &source_ip_address, &source_port); T T I F T e T ORI
E;- DEhLIg 0x08000080 08001231 08001231 08001231 08001231 1...1L...1...1..
. 0x08000090 08001231 08001231 08001231 08001231  1...1...1...1..
E;- DTIUEFS /* ret r‘ieVe the data sent by the server */ 0x080000A0 08001231 08000069 08000071 08001231 Teiiieaige.. e,
. . 0xOR0000RN 08001231 08001231 08001231 08001231 .11, .1,
= Middlewares nx_packet_data_retrieve(server_packet, data_buffer, &bytes read); - —
og Live Update  Verbosity level () 1 2
= Release T ST
. : P e e
= Mx_TCP_Echo_Client.ioc /* print the received data */ §i§§ﬁ§%ﬁz§;&hﬁ °
= Nx_-n:p_EChl:l_C“Ent.lEUﬂch PRINT—DATA( Sour\ce—lp—addr‘ess-‘ Sour‘ce—por‘t’ data—bu'f:'f:er‘) 5 133200 : Time elapsed during download operation: 00:00:00.779

w S TM32U585AIK_FLASH.Id

=

/* release the server packet */
nx_packet_release(server_packet);

1003

/* toggle the green led on success */
BSP_LED_Toggle(LED_GREEN);
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STM32U585 Nx_TCP_Echo_Client:

Sponsored By

B8 RealTerm: Serial Capture Program 2.0.0.70

Mx_TCP_Echo_Client application started..lf

STHM32 IpAddress:

[122.168.1.73:2605841

LT

192.168.1.128 If
—» 'TCP Client on STM32US5-TOTelr

[192.168.1.73:205841 —> 'TCP Client on STM32U5-10Tklr

CET

[192.168.1.73:285841 -> *‘TCP Client on STM32U5-T0T (ilr

CET

[192.168.1.73:28584]1 -> *TCP Client
.168.1.73:285841 -> 'TCP Client

STHM3205-T0T (el
STHM3205-T0T (kL

% Hercules SETUP utility by HW-group.com

UDP Setup | Serial | TCP Client  TCP Server | UDP | TestMade | About |

Received data

ICPF Client on S5TM32U05-I0T
ICPF Client on S5TM32U05-I0T
ICPF Client on S5TM32U05-I0T
ICPF Client on S5TM32U05-I0T
ICPF Client on S5TM32U05-I0T

Server status

B0

x Cloze

TEA authorization

TEA key
1.|01020304 3 |09040B0C
2. 05060708 4: |ODOEOF10

Sent data [ Client authorization
Client connection statuz
1716 PM: All connections clo s
11730 PK: Al connechions clo
1:18:35 PM: 192.168.1.128 Clie
11500 Ph: Al connections clo
11913 PR: 192.168.1.128 Clie
1:13:21 PM: 192168.1.128 Clie
Display Fort | Captue | Pins | Gend | EchoPort] 120 | 1202 | 120Mise | Misc | An| Clear| Freeze| 7| 1:19:22 PM: 132.168.1.128 Llie
o F2132PM 1216811280l v
Baud [115200 +] port [16 <] Toren spy| | o Change | _| Corrected Clients count: -1
) . . Software Flaw Caontral _IRxD (2]
Parity Data B!ts Stop Bl_ts _ ™ Receive Yon Char I_.I? | TED (3] Send
(ff: Esge (¥ Eb!tg f+ 1 hit ™ 2 hits _ _|CTS [8) |+WE||:|:|mE [ HEX sSepd H I-IJ
O Even | . 1Bt | Hardware Flow Contl W] izl el L R | DCD 1] A group
? Mak | EEI:S i E?EE'DSH({: Egi;?ﬁ Winsock is: —| D5 (B Cursor decode Server settings vy HW-group.Lom
ILs -[EE i
Space g ?ealbr:let j EEE}-'ESK] HE: D ecimal Decoder Input W Server echo Hercules SETUP stility
lEnar [ 10 [~ Rediect to UDP Version 3.2.8
Char Count:910 CPS:0 Port: 16 115200 8M1 Mo
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MORE TO COME..

'

R

Thank you for attending!!!

Please consider the resources below: \ &

 Today’s Project Download Package a\w
* AZURE RTOS S

AN
N SN
LN R R
* FatFs
N \\\,\
N
2 ]
X 2

To get today’s Project Download Package please send an email request to:
therealfredeady@gmail.com
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Sponsored by

( Dig-Key
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