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The RP2040, Arduino and Wi-Fi

Arduino Wi-Fi First Contact — setup()

#include <SPI.h>
#include <WiFiNINA.h>
#include "arduino_secrets.h”

/ enter your sensitive data in arduino_secrets.h

char ssid[] = SECRET_S5ID;
char pass[] = SECRET_PASS;
int status = WL_IDLE_STATUS;

void setup() {

/' your networ

k. SSID
[/ your network password
S/ the WiFi radio's status

//Initialize serial and wait for port to open:

Seriall.begin(9608);
while(!Seriall);

Jf check for the WiFi module:

if (WiFi.status() == WL_NO MODULE) {

Seriall.println{"Communication with WiFi module failed!"™);

/{ spin here and don't continue
while (true);

'/ check NINA firmware version
String fv = WiFi.firmwareVersion();
if (fv < WIFI_FIRMWARE LATEST VERSION) {

Seriall.println{"Please upgrade the firmware");

/ attempt te connect to WiFi network:
while (status != WL_CONNECTED) {
Seriall.print("Attempting to connect to
Seriall.println{ssid);
/ Connect to WPA/WPA2 network:
status = WiFi.begin(ssid, pass);

delay(1688@);

ff you're connected now, so print out the
Seriall.println{"You are connected to the
printCurrentNet();

printWifiData();

Seriall.println();

WPA SSID: “};

data:

network!!\r\n™);

& Serial Inp

utput Monitor

File Edit | View | Configuration

iii;50| g Hex

B 2501 send | 5 HEX Send

Line Status

Input/Output

@& |z

Clear Terminal

LAttempting to connect to WPA S55ID: edtpnet2
You are connected to the network!!

S55ID: edtpnet2

BS5ID: C0:56:27:
Signal Strength
Encryption Type:

IP Address: 192.
MAC address: 58:

S55ID: edtpnet2

BS5ID: CO0:56:27:
S5ignal Strength
Encryption Type:

55ID: edtpnet2

B5S5ID: C0:56:27:
S5ignal Strength
Encryption Type:

55ID: edtpnet2

B5S5ID: C0:56:27:
S5ignal Strength
Encryption Type:

S55ID: edtpnet2

B55ID: CO0:56:27:
Signal Strength
Encryption Type:

4F:ER:89
(RS5I):-20
4

4F:6R:89
(R55I):-19
4

4F:6R:89
(RS5I):-20
4

4F:6R:89
(RS5I):-19
4

20 54 79

@DCD

70 B85 3A 34 0D 0A

@ Error

© Break

018-00 22118
MOOEL:NINA-W102

Disconnect
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Arduino Wi-Fi First Contact —

id printWifiD

IPAddress
Seriall.print("IP Ad
seriall.println(ip);

Aarint vo
HULTTL i

byte mac[&];
WiFi.macAddress(mac)
Seriall.print("MAC
printMacAddress(mac);

void printMacAddress{byte mac|
or (int i = 5; 1 »= 8; i--)
if (mac[i] < 16) {

| Seriall.print("e8");

-
H

Seriall.print{mac[i],

if (i»8){
| Seriall.print(":");

H

Seriall.println();

N A

s Serial Input/Output Monitor

Edit | View = Configuration
9 Hex
g Hexsend | e —
= - Line Status Clear Terminal Columns

Attempting to connect to WPA S55ID: edtpnetz
You are connected to the network!!

S55ID: edtpnet2

B55ID: CO:56:27:4F:6RA:89
Signal Strength (R55I):-20
Encryption Type:4

IP Address: 182.168.1.7%
MAC address: 58:BF:25:0E:E6:2C

S55ID: edtpnet2

BSS5ID: CO:56:27:4F:6R4:89
Signal Strength (RS55I):-20
Encryption Type:4

S55ID: edtpnet2

BSS5ID: CO:56:27:4F:6R4:89
Signal Strength (RS55I):-19
Encryption Type:4

S55ID: edtpnet2

B55ID: C0O:56:2T7:4F:64:88
Signal Strength (R55I):-20
Encryption Type:4

S55ID: edtpnet2
B55ID: CO:56:27:4F:6RA:89

Signal Strength (R55I):-1%
Encryption Type:4

63 72 79 70 74 69 6F 6E 20 54 F9 70O 65 3A 34 0D 0A

@DcD : @RXD @Ring

COMS 8N1 9600 ROCO

@ TXD

Data Graph

@ Error

Designing, Building and Coding Custom Raspberry Pi RP2040 Arduino Devices

© Break

018-00 22118
MOOEL:NINA-W102

Disconnect
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void loop() {

}

f/ check the network connection once
delay(lee68);
printCurrentNet();

void printCurrentNet() {

 print the SSID of the network you'
Seriall.print("ssID: ");
Seriall.println(WiFi.SS5ID());

'/ print the MAC address of the route
byte bssid[6];
WiFi.BSSID(bssid);
Seriall.print("BSSID:
printMacAddress(bssid);

'/ print the received signal strength
long rssi = WiFi.RSSI();

Seriall.print("Signal Strength (RSSI):

Seriall.println(rssi);

/ print the encryption type:
byte encryption = WiFi.encryptionType
Seriall.print{"Encryption Type:");

Seriall.println{encryption, HEX);
Seriall.println();

The RP2040, Arduino and Wi-Fi

Arduino Wi-Fi First Contact — loop()

s Serial Input/Output Monitor

Edit | View = Configuration

& ~sa § Hex

B asciisend | 5 Hex

every 18 seconds:

Attempting to connect to WPA S55ID: edtpnetz2
You are connected to the network!!

S55ID: edtpnet2
B55ID: CO:56:27:4F:6h:889
Signal Strength (R55I):-20
- PR . Encryption Type:4
re attached to:
IP RAddress: 152.168.1.75
MAC address: 58:BF:25:0E:E&:2C

S55ID: edtpnet2
r you're attached to: J|essip: coise:27:4F:6a:89
- Signal Strength (RS55I):-20
Encryption Type:4

S55ID: edtpnet2

BSS5ID: CO:56:27:4F:6R4:89
Signal Strength (RS55I):-19
Encryption Type:4

S55ID: edtpnet2
BSS5ID: CO:56:27:4F:6R4:89

: Signal Strength (RS55I):-20
Encryption Type:4

oy S55ID: edtpnet2
i BSSID: CO0:56:27:4F:6L:89
Signal Strength (RS55I):-19
Encryption Type:4

% -
Wi
45 B6E 63 72 79 70 74 69 6F BE 20 54 79 70 65 3A 34 0

) DA

@RXD @Ring @TXD @Error
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~ Ribbon

018-00 22118

B MODEL:NINA-W102

@ Break

Disconnect
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Driving NINA GPIO Pins — nina_pins.cpp/nina_pins.h

26 class NinaPin { 1 //nina_pins.cpp

27 public: 2  #include “"nina_pins.h"

28 NinaPin(int pin) : pin{_pin) {}; 3

29 int get() { . ]

1B | return pin; 4  NinaPin LEDR(27);

31 }; 5 NinaPin LEDG(25);

32 int analogReadResolution() { G NinaPin LEDB(26);

33 | return getAnalogReadResolution(); 7 NinaPin A4(34);

34 }i i .

35 bool operator== (NinaPin const & other) const { 8 NinaPin A5(39); >
36 | return pin == other.pin; 9 NinaPin A6(36); £
37 b 18 NinaPin A7(35); /
33 //operator int() = delete; 4

39 __attribute__ {(error{"Change me to a #define"))) operator int(); 5 . _ j/

48 private: ! g y

41 | int pin; ‘

2 ) ‘\ 5

43 Fiad

44 extern NinaPin LEDR; A

45 extern NinaPin LEDG;
46 extern NinaPin LEDB;
47 extern NinaPin A4;
a3 extern NinaPin AS;
49 extern NinaPin A6;
58 extern NinaPin A7;

¥ ‘j.\ i

51

52  #define NINA PINS AS CLASS et
53 e
G Rk S S K R K R R K e o R

55 * FUNCTION DECLARATION

56 R R R B K H KRR KRR ROK H KRR R KRR K TR B R R R

57

58 void NINA_ATTRIBUTE pinMode (NinaPin pin, PinMode mode);

59 PinStatus NINA_ATTRIBUTE digitalRead (NinaPin pin);

66 void MINA ATTRIBUTE digitalWrite(NinaPin pin, PinStatus value);

61 int NINA_ATTRIBUTE analogRead (NinaPin pin);

62 void NINA_ATTRIBUTE analogWrite (NinaFin pin, int value);

#undef NINA_ATTRIBUTE
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Driving NINA GPIO Pins

//nina_pins.cpp
#include "nina_pins.h"

#include <SPI.h>

#include <WIFiNINA.h»
#include <WiFiUdp.h>
#include <utility/wifi_drv.h>
#include "arduino secrets.h”

MinaPin LEDR(27});
NinaPin LEDG(25);
NinaPin LEDB(26);
NinaPin A4(34);
NinaPin AS5{39);
NinaPin AB(36);
NinaPin A7(35);

// LEDs on Universal RP284@ Development Platform

// reference nina_pins.cpp and nini_pins.h

#define ORG 27 // associates to -» MinaPin LEDR(27)
#define RED 25 // associates to -» MinaPin LEDG(25)
f#define BLU 26 // associates to -> MNinaPin LEDB(26)

[T T L = T o B A R R

[y
==}

uint8_t i;

int status = WL _IDLE STATUS;

// enter your sensitive data in arduino_secrets.h

char ssid[] = SECRET_S5ID; f{ your network SSID (name)

char pass[] = SECRET_PASS; ff your network password (use for WPA, or use as key for WEP)
int keyIndex = ©; ff your network key index number (needed only for WEP)
unsigned int localPort = 8888; // local port used to listen

char packetBuffer[256]; {/buffer to hold incoming packet J14
char ackBuffer[64]; f/ contains an acknowledge string
WiFiUDP Udp; f/MWIFIUDP is a class

void setup() {
WiFiDrv: :pinMode(ORG,OUTPUT);
WiFiDrv: :pinMode(RED,OUTPUT);
WiFiDrv: :pinMode(BLU,OUTPUT);
WiFiDrv::digitalWrite(ORG,LOW);
WiFiDrv::digitalWrite(RED,LOW);
WiFiDrv::digitalWrite(BLU,LOW);

pinMode(LED BUILTIN,COUTPUT);
digitalWrite(LED _BUILTIN,HIGH);
delay(1688);
digitalWrite(LED BUILTIN,LOW);
//Initialize Seriall and wait for port to open:
Seriall.begin(96ee);
while(!Seriall);

@ N K

N
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Driving NINA GPIO Pins

void setup()
WiFiDrv::pinMode (ORG,OUTPUT) ;
WiFiDrv: :pinMode(RED,OUTPUT ) ; d
WiFiDrv: :pinMode (BLU,OUTPUT) ; B
Send Command

WiFiDrv::digitalWrite(ORG,LOW); S dend (SET PIN MODE. PARAM NUMS 2°

WiFiDrv::digitalWrite(RED,LOW); f..sendpm T, a i 1— MO [ﬁ;; DARAN

WiFiDrv::digitalWrite(BLU, LOW); viisendParam((uints_t*)&pin, 1, NO_LAST_
v::sendParam((uintg t*)&mode, 1, LAST PARAM);

vold WiFiDrv::pinMode{uint8 t pin, uint8_t mode)

WAIT FOR SLAVE SELECT();

to multiple of 4
v::readChar();

:spislaveDeselect();
ffWait the reply elaboration
SpiDrv: :waitForSlaveReady();
S5piDrv: :spislaveSelect();

f Wait for reply

uinté t data = 8;
uints t _datalen = @;
if (!5piDrv::waitResponseCmd(SET _PIN _MODE, PARAM NUMS 1, & data, & datalen))
WARN( "error waitResponse");
_data = WL_FAILURE;

SpiDrv: :spiSlaveDeselect();
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Driving NINA GPIO Pins

vold setup() { void WiFiDrv::digitalWrite{uint8 t pin, uint8 t wvalue)
WiFiDrv: :pinMode{ORG,OUTPUT ) ; {

WiFiDrv: :pinMode (RED,OUTPUT); WAIT FOR_SLAVE_SELECT();

WiFiDrv: :pinMode(BLU,OUTPUT); /f Ssend Command

WiFiDrv::digitalWrite (ORG,LOW); iDrv::sendCmd (SET_DIGITAL WRITE, PARAM NUMS_2);
WiFiDrv::digitalWrite(RED,LOW); iDrv::sendParam((uint® t*)&pin, 1, NO_LAST_PARAM);
WiFiDrv::digitalWrite(BLU,LOW); iDrv:zsendParam( (uintd t*)&value, 1, LAST PARAM);

to multiple of 4
r:zreadChar();

::spislaveDeselect();
f/Wait the reply elaboration
SpiDrv: :waitForSlaveReady();
SpiDrv::spislaveSelect();

/ Wait for reply

uinté t data = @;
uints t datalen = @;
if (15piDrv::waitResponseCmd({SET DIGITAL WRITE, PARAM NUMS 1, & data, & datalen))
{
WARM({"error waitResponse™);
_data = WL_FAILURE;

SpiDrv::spiSlaveDeselect();




Designing, Building and Coding Custom Raspberry Pi RP2040 Arduino Devices

Continuing The RP2040, Arduino and Wi-Fi
CEC Education
Center
Start and Listen on Local Port 8088

¢ Serial Input/Qutput Monitor

File Edit | View | Configuration

i ASCI =’ R ::n ’,;Zz_\

B sciisena | 5

Lttempting to connect to S55ID: edtpnet2
Connected to WiFi!!
S55ID: edtpnet2
IP Address: 19%2.168.1.75
r i = ignal I I R55I):-33 dBm
// attempt to connect to WiFi network: signal strengen | . "
'.-}'hile IZStEItUS != HL_CGNHECTED: : it,art,ing connection to Server...
Seriall.print("Attempting to connect to S5ID: "};
Seriall.println{ssid);
/ Connect to WPA/WPAZ network:
status = WiFi.begin(ssid, pass);
f/ wait 18 seconds

delay(18888);

Seriall.println{"Connected to WiFi!!");
printWifistatus();

Seriall.println{"\nStarting ceonnection to
'/ if you get a connection, report back vi
Udp.begin(localPort); //unsigned int local

74 61 72 74 69 6E 67 20 63 6F 6E 6E 65 63 74 69 6F 6E 20 74 6F 20 73 65 72 76 65 72 2E 2E 2E 0D QA

@RXD @Ring € ) (2]

Disconnect




Designing, Building and Coding Custom Raspberry Pi RP2040 Arduino Devices

Continuing
Education
Center

Setup UDP Client/Server

void loop() { COMMAND FROM PC

% Hercules SETUP utility by HW-group.com

's data available,

- O >
Udp. parsePacket ( I HUDF'.Sedtudp] Serial | TCP Client | TCP Server UDP | Test Made | About |
_?cewe a_ta : UDP
UDF socket created
eriall.print(“Received packe [192.168.1.75 2092

eriall.println(packetSize);
Seriall.print(“From "); 4044 X Close
IPAddress remoteIp = Udp.remoteIP();
Seriall.print{remotelp); Server settings
eriall.print(", port ");

[ Server echo
Seriall.println(Udp.remotePort());

Sent data [~ Rediect ta TCP Server
[~ Rediect ta TCP Client
JDP broadcast
File name:
packetBuffer[len] = 8; No file
. . . Laad fi ‘ ‘
eriall.println(”Conten e
or(i=8;i<packetSize;i++] -
El
e . i . ND ™ HEX Send H LU
Seriall.print{packetBuffer[i],HEX)}; | group
Seriall.print(" "); | [~ HE® Send wraHW-group.com
Hercules SETUP atility
_ . . . HE*  Send :
Seriall.println(); | A __EE_J Version 3.2.8

ACKNOWLEDGEMENT FROM RP2040 "
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Parse Received Command to Turn on the ORG LED

1ee if(packetSize == 3)

101 {

102 switch(packetBuffer[e])

103 {

104 case Ox4E: //"N" nina

105 switch(packetBuffer[1])

106 { . .

107 case Ox4F: //"0" ORG 1ee if(packetSize == 3)

1es8 switch{packetBuffer[2]) 181 {

109 { . R

110 case ex3@: //"8" 182 switch{packetBuffer[g8])

111 WiFiDrv::digitalWrite(ORG, LOW); 183 {

112 sprintf(ackBuffer, "NINA ORG LED = OFF\rin"); . .

113 break; 184 case @x4E: //"N” nina

Ha case @tz JAL 105 switch(packetBuffer[1])

115 WiFiDrv::digitalWrite(ORG,HIGH); ) .

116 ‘ sprintf(ackBuffer, "NINA ORG LED = ON\r\n"); 186 1

117 b k; P TIPS TR,

112 . 187 case @x4F: //"0" ORG

119 break; 108 switch{packetBuffer[2])

120 case Bx52: //"R" RED

121 switch{packetBuffer[2]) 189 {

122 { 118 case @x3@: //"@"

123 case @x3e: //"a" s e s . .
124 ‘ WiFiDrv::digitalWrite(RED, LOW); 111 WiFiDrv::digitalWrite(ORG,LOW);
125 ) zpr‘intf(ackBuf-Fer‘, "NINA RED LED = OFF\r\n"); 112 SPPiﬂt'F(EICkBU'F‘FEP, "NINA ORG LED
126 reak;

127 case @x31: //"1" 113 break;

128 ‘ l-JiF:.'LDr\-'::digitalWrilte(RED,HIGH); 114 case @x31: // "

129 sprintf(ackBuffer, "NINA RED LED = ON\r\n"); .. .. .

130 break; 115 WiFiDrv::digitalWrite(ORG,HIGH);
- e 116 sprintf(ackBuffer, "NINA ORG LED
133 case @x42: //"B" BLU 117 break;

134 switch{packetBuffer[2])

135 . 118 3

136 case @x30: //"@" 119 break;

137 WiFiDrv::digitalWrite(BLU, LOW);

138 sprintf(ackBuffer, "NINA BLU LED = OFF\rin");

139 break;

148 case @x31: //"1"

141 WiFiDrv::digitalWrite(BLU,HIGH);

142 sprintf(ackBuffer, "NINA BLU LED = ON\r\n");

143 break;

144 }

145 break;

146 1

147 break;




Designing, Building and Coding Custom Raspberry Pi RP2040 Arduino Devices

Continuing
Education
Center

Execute the Command and Turn on the ORG LED

@ Serial Input/Output Monitor

Edit | View | Configuration

& o 9 Hex (D ‘@ Ribban
B accns = S S -
! ASCll Send | |55 HEX Send | ) ine Status | Clear Terminal
Input/Cutput

Attempting to connect to 55ID: edtpnet?
Connected to WiFi!!
S55ID: edtpnet2

IP Address: 1%2.168.1.75

£% Hercules SETUP utility by HW-group.com
signal strenmgth (RS55I):-32 dBm 1

ial | TCP Client | TC r UDP | Tes
Starting connection to server...

Received packet of size 3

From 192.168.1.236, port 4044

Contents:
4 4F 31 |

333333

[~ Rediect to TCP Client

IJDP broa

6D 20 31 39 32 2E 31 36 38 2E 31 2E i H Lljgr.ou p
74 65 6E 74 73 3A 0D 0A ) m
20 33 31 20 [ i —_—

Hercules SETUP stility
Yersion 3.2.8

@DCD ©ORTS @CTS @GRXD @Ring @TXD @Error @Break

COMS 8N1 9600 ROCO RI11C10 Disconnect

P01 ¢
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Execute the Commands to Turn on All NINA LEDs

@ Serial Input/Output Monitor

Edit | View | Configuration

9 Hex (a ‘@ Ribbon

3 HBXSend | e status

Input/Output

Attempting to connect to S55ID: edtpnet2
Connected to WiFi!!

S55ID: edtpnet2

IP Address: 192.168.1.75

signal strength (RS55I):-32 dBm

Starting connection to server... — UOP
Received packet of size 3

From 19%2.168.1.236, port 4044

Contents:

4E 4F 31

Received packet of size 3

From 192.168.1.236, port 4044

vy
R R tl‘ . Contents:
e N | e e
- . - r Received packet of size 3
c8

From 192.168%.1.236, port 4044

..... n.-! E‘ G 1 .' = Contents:
3 \ 4E 42 31

- wn
P
.

| | - Received packet of size 3
J 3 £10 ; | 7 o ) From 192.168.1.236 ort 4044
e 69102: = =36, P
1 — \ Contents:
' ‘ | ‘."z 3 12 4E 4F 30
GP1021 D! s, Received packet of size 3
i 3 a0 . -
a e / . » ~ From 192.168.1.236, port 4044 LIDP bio
\ . .
IR # | . Contents:
~ " cmamm——— _ - 4E 52 30

Th

File: s
I

a1

eFiuLY b Received packet of size 3
.168.1.236, port 4044
Contents:

4E 42 30

o
'S GPI1018

5
\l
=
N\
3
" -9 %

a0

GP1016 D

74 65 GE 74 73 3A OD Of ' Huﬂ'grﬂ‘”P

34 32 20 33 30 20 OD 04 _wwrw.HW-groupcom
Hercules SETUP wt

HED Yersion 3.2.8

@CTs @RXD @Ring OT @Error @ Break

Disconnect
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Control the "BUILTIN” LED

case @x42: //"B" builtimn LED
switch({packetBuffer[1]) £% Hercules SETUP utility by HW-group.com
{ Serial | TCP Client| TCP Sever UDP | Test Mode | About |
case Bx4F: //"0" ORG LE
switch{packetBuffer[2])
d
case @x38: //"8"
digitalWrite(LED BUILTIN,LOW);
sprintf(ackBuffer, "BUILTIN LED
break;
case @x31: //"1"
digitalWrite(LED BUILTIN,HIGH);
sprintf(ackBuffer, "BUILTIN LED
break;

UDP bro:

} g » i File name:
break; "t : A T S Mo file

L|:|

/f send a reply, to the IP address and port that sent us the packet we

Udp.beginPacket (Udp.remoteIP(), Udp.remotePort(});

Udp.write(ackBuffer); wrwrr. HU-groupcom
Udp.endPacket(); Hercules SETUP stility

Yerzion 3.2.8
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MORE TO COME..

Thank you for attending!!!

Please consider the resources below:
e arduino.cc

* raspberrypi.org

* u-blox.com
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Thank You
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