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= Build a NUCLEO-C071RB ETH WIZ click Application
= Configure the Hardware

Code the DHCP Module
= Code the Connect Module
= Program and Run the ETH WIZ click Project

= Build a NUCLEO-C071RB WizFi360i0-H Application
= The Song Remains the Same
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Configure the Hardware
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Configure the Hardware
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Code the DHCP Module — Includes and Typedefs

/* USER CODE END Header */ v | <071rb_ethwiz
/¥ INClUdeS === - m s m s mm e o e e - ﬁf Binaries
-*/ ! Includes
#tinclude "main.h" v @8 Core
#include "adc.h" A
#include "i2c.h" (= Inc
#include "spi.h" v = Src
#tinclude "usart.h" adc.c
#include "gpio.h" dhecp.c
/* Private includes ---------mmm oo -:Inls,.c
_*/ gpio.c
/* USER CODE BEGIN Includes */ 12c.c
#tinclude <stdio.h> main.c
#include "wizchip_conf.h" cocket.c
t#tinclude "socket.h" _
spiLC

#include "dhcp.h"

#include <string.h>

#tinclude <stdint.h>

/* USER CODE END Includes */

stm32clx_hal_msp.c
st 32l it.c
syscalls.c

) SYSMEm.c
/* Private typedef --------cmmmmmmmm e
-%/
/* USER CODE BEGIN PTD */
wiz_NetInfo netInfo = { .mac = {0x00,0x04,0xA3,0x06,0xE7,0x48},

.dhcp = NETINFO_DHCP

system_stm32clhx.c
usart.c

w3300.c
wizchip_conf.c

FRERREBRRERERERRERRERRE

¥ ot (= Startup
// pstates 2 Drivers
enum{
MODE_DHCP = 0, = Debug
MODE _CONNECT, cl71rb_ethwiz.ioc
3 = c71rb_ethwiz Debug.launch /

/* USER CODE END PTD */

w STM32C071RBTX_FLASH.Id
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Code the DHCP Module — Variables

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

Recened data

Server statuz
Fart

3088 b Listen

TEA, authaorization

//* SOCKET USER VARIABLES TEA key

3k 3k >k 5k >k 5k >k ok >k 3k ok 3k 5k >k ok >k 5k 3k 5k >k 5k >k 3k >k 3k 5k 3k 5k Sk 5k >k 5k >k 5k >k 5k >k 5k >k 3k 5k ok >k 3k 5k >k 5k >k 5k >k 5k >k 5k >k 5k >k 3k >k >k 5k >k 5k >k 5k k 5k %k
/! 1:[M020304 3 [D30a0B0C

u;ntS_t sktRxBuf[64]; 2. 05060708 4 |ODOEOFTO
uint8 t retval;

/* USER CODE BEGIN PV */

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

intl6_t rcvlLen; Sent data [~ Client authaorization
uint8 t bufSize[] = {2, 2, 2, 2}; _ _
ui nts t dhc pBuf [ 1924] ; Client connection status

uint8 t serverIP[] = {0xCO,0xA8,0x01,0xF4}; //192.168.1.244
uintlé_t serverPort = 8088;

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

//* USER VARIABLES

//*******************************************************************
uint8 t scratchs;

uint8 t pstate; Clients count: 0
uint8_t lastpstate; Send
/* USER CODE END PV */ [TCP Server @ Port 8088 I HEX
group
Curzor decode Semer sethings wun.HW-group.com
HE Decimal Decader Input [~ Server echo Herculas SETUP atility
| ™ Rediect to UDP Version 3.2.8
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Code the DHCP Module — SPI Functions

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

//* WIZNET SPI CS FUNCTIONS
[ [ FFEF AR A A A A AR A AR KRR KK KKK KK SR SRR KK SR KSR KR KK SR KSR KR KK Sk K KR Kk K sk ok ok

A4 SDA
A5 SCL
. DO_RY
D1 T
. D5 _PYAM

x LED_BLU

L 05 D9

void wiz_csLO(void)

{

HAL_GPIO WritePin(CS_D1@_GPIO Port, CS_D1@ Pin, GPIO PIN_RESET); -
} I D6 _
void wiz_csHI(void) _ CS_D10
{ BTN_BLU  [edkeh

HAL_GPIO WritePin(CS_D1@_GPIO Port, CS_D1@ Pin, GPIO PIN_SET); - —

} =..
//***************************************************************************** PC15-..

//* SPI READ/WRITE FUNCTIONS PF3
//*****************************************************************************

void ReadBuf(uint8 t* buf, uintl6_t len) L5 D2NT
{ \DD..

HAL_SPI Receive(&hspil,buf,len,HAL _MAX_ DELAY); sy |
}

. . . . RCC_OSC_IN  [akels D3_INT
void WriteBuf(uint8 t* buf,uintl6_t len) - -

{ RCC_OSC_OUT |l

HAL_SPI Transmit(&hspil,buf,len,HAL_MAX_DELAY); PF2-N.. STM32C071RBTx
}
uint8 t ReadByte(void) i LQFP64 GP
{ PC1 2

uint8 t bite; PC2
ReadBuf(&bite,sizeof(bite));
return bite;

PC3

) S ] sl 5| g
void WriteByte(uint8_t bite) (e R &) & | e | e
{ 3 3 3 3 EI E| E' §I g| E E g 2
WriteBuf(&bite,sizeof(bite)); z 2z oo o2 O = 9
} Tt g e goag =
u oS = =
> 3
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Code the DHCP Module — Register Callbacks

printf("INFO: Register Callbacks\r\n");
reg wizchip cs _cbfunc(wiz_csLO, wiz_csHI);

reg wizchip_spi cbfunc(ReadByte, WriteByte);

reg wizchip spiburst_cbfunc(ReadBuf,WriteBuf);

printf("INFO: Calling wizchip init\r\n");

wizchip_init(bufSize, bufSize); // Initialize Socket Buffer Size
setSHAR(netInfo.mac); // Set the local MAC Address

printf("INFO: DHCP_Init\r\n");
DHCP_init(@,dhcpBuf);

10
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Code the DHCP Module

//*********>|<************>|<***************************
//* MODE_DHCP
//*********>|<************>|<***************************
case MODE DHCP:

switch(DHCP_run())

'gnMa
oLve N Bulyo

{ ¥ JNID9Zoordl

case DHCP_FAILED: : Mo pdd-MNIT |

printf("DHCP FAILED\r\n");

break;

case DHCP_RUNNING: _

break; = - an ¥ T orooes

case DHCP_IP_ASSIGN: ‘ ) CNooEs

printf("INFO: DHCP IP ASSIGN\r\n");

break;

case DHCP_IP CHANGED:
printf("INFO: DHCP IP CHANGED\r\n");

NN D5S/IPWM

- . RST/A2 D3/INT

break; | < cs/Dg DO/RX

case DHCP_IP LEASED: 2F | , 2 = saile . s

printf("INFO: DHCP IP LEASED\r\n"); s - R EEE = : ‘, -

wizchip_getnetinfo(&netInfo); e : . - ETH WIZ, +3.3V :Z +5V
showNetInfo(); i [ ©

wizchip_setnetinfo(&netInfo);

tate = MODE CONNECT; e ]

bﬁZai-e - ’ R (! ge Arduino UNO
: '- i D

case DHCP_STOPPED: — E L click SHIEL

printf("INFO: DHCP STOPPED\r\n"); : &

break;

}

break;
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Code the Connect Module

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

//* MODE_CONNECT
//*************************************************************
case MODE CONNECT:
retvVal = socket(®, Sn_MR_TCP, 5000, 0);
if(retval == 0)
{
printf("INFO: Socket © opened.\r\n");
retVal = connect(®, serverIP, 8088);
if(retVal == SOCK_OK)
{
printf("INFO: Connected\r\n");
HAL Delay(2000);
rcvLen = 0;
do{
rcvLen = getSn_RX_RSR(9);
twhile(rcvLen == 0);
recv(@, sktRxBuf, rcvLen);
HAL_UART_Transmit(&huartl, sktRxBuf, rcvLen, HAL_MAX DELAY);
while(1);
}
}

break;
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Program and Run the ETH WIZ click Project

@

» INFO: Register Callbacks
x| E s el INFO: Calling wizchip init

= 3 ne Sta __. i ] ]
INFC: Register Callkbacks - IHF{:‘ : DHE P Inl t-

INFC: Calling wizchip_init

INFO: DHCP Tnit : > Send DHCFP DISCOVER

> Send DHCP_DISCOVER

S eeccive pace orera 07} 3iE mecerved: DHCP message : 192.168.1.1(67) 312 receiwved.
> Send DHCP_REQUEST

DHCP message : 192.168.1.1(6€7) 312 received. T EEEEi"I‘_FE ]::IHI:P GFFER

> Receiwve DHCP_ACK

> Check leased IP - OCOK :} SEnlj. DHEP_EEQUEST

Hetwork configuration: DHCP I'I].EEEE.Q'E : lgz.lﬁa.l.ll:'ﬁ'?:l 312 IEEEj—ITIFEIj-I

IF ADDRESS: 192.168.1.166

MAC ADDRESS: Ox00:0x04:0xA3:0x06:0xET7:0x48 -
NETHMASK: 2:5.25;.255%0 B B * :} E-Et:EJ-.Tl?-E DHC P_RCK

GATEWAY: 192.168.1.1

DNS: 0.0.0.0
INFO: Socket 0 opened.

replL onnerted  oss > Check leased IP - OK
INFO: DHCP IP LEASED
Hetwork configuration:
IP ADDRESS: 1%2.168.1.166
MAC ADDEESS: (0x00:0x04:0xA3:0x060:0xE7:0x48
NETHMASK : 2505.255.255.0
GATEWAY : 182.168.1.1
49 48 46 4F 34 20 53 6F 63 6B 65 74 20 30 20 € 70 65 GE 65 64 2€ 00 OA DHNS: 0.0.0.0
S4 43 50 20 33 65 72 76 &5 72 20 30 20 50 6 72 78 20 38 30 38 38 2 | INFO: Socket 0 opened.
Ascl . semd ITNFO: Connected

Send TCP Server B Port BO0OS8S8

@RXD @Ring @TXD @Error @Break

Disconnect
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Program and Run the ETH WIZ click Project

UDP Setup | Serial | TCP Client TCP Server | UDP | Test Made | about |

Received data
| Server status
Expression Type Yalue
a0a3 X Cloze ‘ v (# sktRxBuf uints_t [64] [64]
()= sktRxBuf[(] uintd t & 'T
TEA authorization (9= sktRxBufl 1] u?ntﬂ_t o7 C
TEA key ()= chktRxBuf[2] Ufntﬂ_t a0'p
(0= sktRyBuf[2] uintd t g
1.|01020304 3 |09040B0C (9= sktRxBuf[4] vint2t =
2. |05060708  4: |ODOECF10 (= sktRxBuf[3] uintd t 10e
()= cktRxBuf[&] uint®_t 114
Sent data [ Client authorization 69= sktRxBuf[7] ”?ntg-t R
TCP Server @ Port 8088 ()= sktRxBuf[8] uint®_t 101 'e'
Client connection status ()= sktRxBuf[3] uintd t N4’
()= cktRxBuf[10] uint®_t 32
24701 Pr: 192.168.1.166 Elient C (9= sktRxBuf[11] uintd_t 64 '@
24702 Pr: 192.168.1.16E Client ¢ (= sktRxBuf[12] uints_t 330
()= sktRxBuf[13] uintd_t a0'p
()= cktRxBuf[14] uint®_t 111 '
()= =ktRxBuf[15] uintd_t 114
= sktRyBuf[16] uintd t 116 't
(9= sktRxBuf[17] uintd_t 32"
Clients count 12 (9= sktRxBuf[18] uints_t 568"
()= sktRxBuf[19] uintd_t 480
Send (9= sktRxBuf[20] uintg t 568"
|TCP Server @ Port 5088 [~ HEX Send | H LIJ (9= sktRxBuf[21] uintd_t 568"
group (0= sktRxBuf[22] uintd_t 32"
Curgor decode Server zettings wuw.HW-group.com
HE= Decimal Decoder [nput [ Server echo Hercules SETUP stility 14
| ™ Rediect to UDP Version 3.2.8
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Configure the Hardware

38 xx =g =

l'.l".lI l'.l".lI n:l |—I | I‘:"lI I‘:‘ll

T 4 8 B a8 8 g

_ [ pe—
PC11 5, D6_Pvm .
pciz | 1 cs pio -
BTN_BLU [aedfe : -

PC14-. R -
PC1S-.. . B D o

.
“WizFI360i0-H V1.0

FF3

WREF+

VDD,
WSS,
RCC_OSC_N  [JHiEsE

RCC_OSC_OUT  [E@Eeis

PF2-N. STM32C071RBTXx
— LQFP64_GP

D3/INT

DO/RX
SCK/D13 DA/TX
MISO/D12 AS5/SCL
MOSI/D11 A4/SDA
+3.3V

PC1

Arduino UNO

PC2 E
click SHIELD

PC3

PA1
PAT
PC4
PCS

AN_AD [
AN_A1
RST_A2 [0
SCE_DM3 [FE
MISD_D12 R0
RST_A3 [3=)

USART2_Tx [FL
MOS|_D11

USART2Z_R¥ [FAE



/* USER

void sendAT(void);

uint8_t
uint8_t
uint8_t
uint8_t
uints8_t
uints8_t
uints8_t
/* USER

/* Private user code ---------mmmmccmm e e */

/* USER

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

//* SEND AT

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

void sendAT(void)

{

uint8_
HAL_UART_Transmit(&huartl, cmd, sizeof(cmd), HAL_MAX DELAY);

}

IoT Designs Using STmicro Microcontrollers

Continuing
Education
Center

Code the Application — AT Handlers

CODE BEGIN PFP */

chk_atok(void);
setStationMode(void);
setSingleConnectionMode(void);
setDhcpEnable(void);
connect2AP(void);
connect2Server(void);
send2Server(void);

CODE END PFP */

CODE BEGIN © */

t emd[]={"A",'T',"\r','\n’};

16



IoT Designs Using STmicro Microcontrollers

Continuing
Education
Center

Code the Application — AT Handlers

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

//* CHECK FOR OK
//*****************************************************************************
uint8_t chk_atok(void)
{

rc = 0;

bufIndx = 0;

memset (rxBuf,0,sizeof(rxBuf));

HAL_GPIO WritePin(LED_BLU_GPIO Port,LED BLU_Pin,GPIO PIN_SET);

do{
if(IsCharInQueue())
{PxBuf[buFIndx++] = readRxRing();
}ihile(IsChaPInQueue());
if(rxBuf[bufIndx-4] == '0O' && rxBuf[bufIndx-3] == 'K’)
{
rc = 1;
}
return rc;
}

17
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Code the Application — Typical Command Sequence

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

//* SET SINGLE CONNECTION MODE

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

uint8 t setSingleConnectionMode(void)
{

uint8_t emd[J={'A',"'T',"+','C',"I',"P','M',"U",'X","'=","'0","\r","\n’ };
rc = 0;

resetRxRing();

//printf ("AT+CIPMUX=0\r\n");

HAL_UART Transmit(&huartl, cmd, sizeof(cmd), HAL_MAX DELAY);

HAL _Delay(1000);

if(chk_atok())

{
rc = 1;
}
return rc;
}

18
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RingBuffer_Init();

HAL_GPIO WritePin(RST_A3_GPIO Port,RST_A3_Pin,GPIO PIN RESET);

HAL Delay(5090);

HAL_GPIO WritePin(RST_A3_GPIO Port,RST_A3_Pin,GPIO PIN SET);

HAL Delay(5090);
resetRxRing();
do
{
resetRxRing();
bufIndx = 0x00;
//printf("AT\r\n");
sendAT();
HAL Delay(590);
do{
if(IsCharInQueue())

{
rxBuf[bufIndx++] = readRxRing();

}
}while(IsCharInQueue());

if(rxBuf[bufIndx-4] == '0' && rxBuf[bufIndx-3] == 'K’)

{
okat = ox01;

}
lwhile(okat == 0);

IoT Designs Using STmicro Microcontrollers

Code the Application - Initialization

19
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Code the Application — Application Flow

if(!setStationMode())

{

do{
HAL_GPIO WritePin(LED_BLU GPIO Port,LED BLU Pin,GPIO PIN_SET);
Delay(200);
HAL_GPIO WritePin(LED_BLU_GPIO Port,LED BLU Pin,GPIO PIN_RESET);
HAL Delay(200);
twhile(1);

}

if(!setSingleConnectionMode())

{

do{
HAL_GPIO WritePin(LED_BLU GPIO Port,LED BLU Pin,GPIO PIN SET);
HAL Delay(100);
HAL_GPIO WritePin(LED_BLU_GPIO Port,LED BLU Pin,GPIO PIN RESET);
HAL Delay(100);
}while(1);

by

if(!setDhcpEnable())

{
do{
HAL_GPIO WritePin(LED_BLU GPIO Port,LED BLU Pin,GPIO PIN SET);
HAL Delay(100);
HAL_GPIO WritePin(LED_BLU_GPIO Port,LED BLU_Pin,GPIO PIN RESET);
HAL Delay(100);
}while(1);

20
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Code the Application — Send Some Data to the Server

[ [ FFEAE A A AR KK KR KKK R K KKK KKK SR KKK KK KKK KR K SR KKK K KK oK KR K oK K o

//* SEND DATA TO THE SERVER
[ [ FFEAE A A AR KA KRR KK KKK KKK R K KKK KKK SR KKK KKK KKK K SR KKK K KK oK KR K oK K o

uint8_t send2Server(void)
{

uint8_t bite[] = {'W','i","'z","F',"i","'3",'6"','0"};

uint8 t emd[]={'A','T','+','C','I','P','S',"E','N','D"', '=","'8","\r','\n’};
rc = 0;

resetRxRing();

memset (rxBuf,0x00,sizeof (rxBuf));

bufIndx = 0;

//printf("AT+CIPSEND=8\r\n");

HAL_UART_Transmit(&huartl, cmd, sizeof(cmd), HAL_MAX DELAY);
HAL Delay(10090);

do{
if(IsCharInQueue())

{
rxBuf[bufIndx++] = readRxRing();

}
}while(IsCharInQueue());

if(rxBuf[bufIndx-2] == '>’)
{

resetRxRing();

memset (rxBuf,0x00,sizeof(rxBuf));

bufIndx = 0;

HAL_UART _Transmit(&huartl, bite, 8, HAL_MAX_DELAY);
HAL Delay(2000);

27



IoT Designs Using STmicro Microcontrollers
Continuing Nucleo-C071RB Networking
E Education

Center

Program and Run the WizFi360 Application

m Edit | View | Configuration
& o 9 Hex a

ASCHI Send 4 HEX Send Line Status Clear Terminal 5 ) Data Graph

Input/Cutput \ 5 Tools

AT+CWHMODE CUR=1

OK
AT+CIPMUX=0

AT+CWMODE_ CUR=1

OK
AT+CIPHMUX=0

OK
oK
AT+CWDHCP_CUR=1,1 AT+CWDHCPF CUR=1,1

OK

AT+CWJARP_CUR="
WIFI CONNECTED
WIFI GOT IF

OK

oK
AT+CWJAP CUER="
WIFI CONNECTED

AT+CIPSTART="TCPE","192.168.1.244",8088 WIFI GOT IF
CONNECT
oK O
AT+CIPSEND=8
AT+CIPSTART="TCP", "1592.1a8
OX CONNECT

>
Recv 8 bytes

SEND OK OK

AT+CIPSEND=38

IPD,44:You are connected to port 8088 wia WiFi!

OKE

20 38 30 38 38 20 76 69 61 20 57 69 46 69 21 =

Eecwv & bytes

Send SEND COK
Send
@RXD @Ring @TXD @Error @ Break IPD,44:¥You are connected to port 8088 wvia WiFi!

COM31 8N1 115200 ROCO R3IC1 Disconnect l
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Program and Run the WizFi360 Application

UDP Setup | Serial | TCF Client  TCP Server | UDP | TestMode | About |

Received data Server status
WizFi360
anes x Cloze |
TE&, authorization = % ‘é:,%,f
TEA key e

1:|01020304 3 |09040B0C
2. |05060708 4 |ODOEOFTO

Sent data [ Client autharization

You are connected to port BOEE via WiFi!
Clignt connection status

1:35:46 PM: 132.168.1.233 Cliert ¢

Clientz count: 0

Send

|Y|:uu are connected to port 8083 wia Wikl <CR> <LF> [~ HEX  Send H LIJ
group

wwu.HW-group.com

Curzor decode Server zettings
HE= Decimal Decoder [nput [ Server echa Hercules SETUP atility
|30 48 ™ Rediect to UDP Version 3.2.8

23
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Next Time...

MORE TO COME..
Thank you for attending!!!

— POWER GND
™ 18T080VDC
| e WINDING A

» WINDING & 3

<n WINDING B 3

= WINDING B

~ DISABLE

= DIR g
| © STEP 2

= COMMON

= CURRENT SET
= CURRENT ssr} JRRR =

Please consider the resources below:
 Today’s Download Package

« STM32C071RB Datasheet

« NUCLEO-C071RB Schematic

« W.izFi360io0-H User Manual

=F

3AIYQ d3LSOHIIN 0}

,%

FEEEERs -
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