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RP2040 Arduino BLE Hardware Design
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Load the Arduino BLE and Wi-Fi Libraries

£ Arduino Library Manager X il

B Cnly show libraries supported by current board

ArduinoBLE

[BETA] Enables BLE connectivity on the Arduino MKR WiFi 1010 and Arduino UNO WiFi Rev.2. This library
cumrently supports creating a BLE peripheral.

-~ § Install

WIFiNINA

Enables network connection (local and Internet) with the Arduino MKR WiFi 1010, Arduino MKR VIDOR
4000 and Arduino UNO WiFi Rev.2. With this library you can instantiate Servers, Clients and send/receive UDP
packets through WiFi. The board can connect either to open or encrypted networks (WEP, WPA). The IP address
can be assigned statically or through a DHCP. The library can also manage DNS.

12
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Pins Up - The Monster Is Dead

& Serial Input/Output Monitor

File Edit | View | Configuration

& sa 9 Hex I:a

R 2 .
! ASCll Send | 3§ HEX Send | cpapys Clear Terminal

WiFiNINA firmware check.

Communication with WiFi module failed!

#include <SPI.h>
#include <WiFiMINA.h>

vold setup() {
'/ Initialize serial
Seriall.begin(9668);

Print a welcome message

Seriall.println("WiFiNINA firmware check.");

¥

Seriall.println();

/f check for the WiFi module:

if (WiFi.status() == WL_NO MODULE) {
Seriall.println{"Communication with WiFi module failed!");
[/ don't continue

while (true};
oD 0A

43 6F 6D 6D 75 BE 69

@DCD S @CTs @RXD @Ring @TXD @Error @Break

Disconnect
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Give Life to the Monster

&) TouchTest | Arduine IDE 2.1.1 - O x
File Edit Sketch Tools Help
Archive Sketch
TouchTes . age Libraries.. Ctrl+Shift <]

L3 b
38 Serial Monitor Ctrl+Shift+M I
31 Serial Plotter
32
‘ WiFi101 / WiFiNINA Firmware Updater
34 Upload 551 Root Certificates
35
36 Board 4
37 Port v f
’ Get Board Inf
3g g oar o
46

- Burn Bootloader
41
4z
43
44 oid setup() {
45 Serial.begin(966@);
46 Serial.println("Adafruit STMPES1® example");
a7 Serial.flush(};
48
49
ta
51 pinMode (18, OUTPUT);
52
53
54
55

&6 if (! touch.begin()) {

7 Serial.println("STMPE not found!"}; 14
5B while(1};

Ln1,Col1 X Mo board selected [}
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Give Life to the Monster

& ble_peripheral | Arduine IDE 2.1.1 - O >
File Edit Sketch Tools Help
Select Board
ble_peripheral.ino
1 #include <ArduinoBLE.h> B
2
3 int buttonPin = 2;
4 boolean ledSwitch;
5
G BLESE‘F‘\-’J‘.CE _EDSep-\’rice("l_ﬁn"lﬁﬂﬂﬂ_EQF?‘_EQTE_ﬂI-'Rr-rﬁﬂ;"l'.-‘ﬁ;!.l‘n"l".I'i.v'l"‘l- ff BIE IEM Carmeira
7 '/ BLE LED Switch Characi — N i n
8  BLEByteCharacteristic LEI WIFi101/ WiFININA Firmware Updater . H
9 void setup() {
18 Serial.begin(968@); Select Board
11 pinMode (buttonPin, INPL
12 'f begin initializatiol R N AN e o s A -
- e b)) 1 Arduino Nano RP2040 Connect at COM3 (' CHECK UPDATES )
14 Serial.println("star
15|} o . o
16 // set advertised local Select firmware version - - @
17 BLE.setlocalName("Butty 150
18 BLE.setAdvertisedServit _ 148
19 '/ add the characterisi /N Installation will overwrite the Sketch on the board B
28 LEDService.addCharacter 14T
21 '/ add service 14.6
22 BLE.addService(LEDServi._,., 145
23 / start advertising
24 BLE.advertise();
25 Serial.println("BLE LED Peripheral, waiting for connections....");
26 1}
27 void loop() {
28 /f listen for BLE peripherals to connect:
29 BLEDevice central = BLE.central(); 15
38 '/ if a central is connected to peripheral:

Ln1,Col1 X No board selected [}
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Give Life to the Monster

sge Serial Input/Output Monitor

Edit | View | Configuration

& ssa 9§ Hex @ ﬁ :

B ascisena | G HEXSend | e cloor terminal —
Input/Cutput W

WiFiNINL firmware check.

version imstalled: 1.5.0
irmware wversion available

FPASSED

__se1on2

6P1020 D8

oP1019 07

WIiFI101 / WIFININA Firmware Updater

[ 1011 ' | GP1018 D4
6P1012 A4/50A D18

Select Board GPIO1Y AS/SCL 019
1014

|

| spr01s 03

: Arduino Nano RP2040 Connect at COM3 - ( CHECK UPDATES )

- @

i}
=

Select firmware version
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Arduino BLE Setup
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28 #include <ArduinoBLE.h>

21

22 const int ledPin = LED BUILTIN; // set ledPin to on-board LED (D2 - RP285@ GPIO2S)

23 const int buttonPin = 18; f{ set buttonPin to digital pin 10 (D1@ - RP2858 GPIOS)

24

25 BLEService ledService("19B18818-E8F2-537E-4F6C-D184768A1214"); // create service

26 // create switch characteristic and allow remote device to read and write

27 BLEByteCharacteristic ledCharacteristic("19816811-E8F2-537E-4F6C-D104768A1214", BLERead | BLEWrite | BLENotify);
28 // create button characteristic and allow remote device to get notifications

2%  BLEByteCharacteristic buttonCharacteristic("198108612-E8F2-537E-4F6C-D104768A1214", BLERead | BLENotify);
EL:]
31 void setup() {

32 Seriall.begin(9668);
EE) while (!Seriall);
34
35 pinMode(ledPin, OUTPUT); // configure the LED pin as an output 3 4
36 pinMode (buttonPin, INPUT); // configure the button pin as an input v/ 3 s ] e 0 o
37 :
38 f{ BLE initialization
EL if (!BLE.begin()) {
L] Seriall.println("Starting Bluetooth® - Low Energy module failed!™);
41 while (1);
a2 3
43
a4 // set the local name peripheral advertises
45 BLE.setLocalName( "BTNLED");
16 // set the VWID for the service this peripheral advertises
a7 BLE.setAdvertisedService(ledService);
43
4g f/ add the characteristics to the service
58 ledService.addCharacteristic(ledCharacteristic);
51 ledservice.addCharacteristic(buttonCharacteristic);
52
53 f/ add the service
54 BLE.addService(ledService);
GG
56 ledCharacteristic.writevalue(@);
57 buttonCharacteristic.writevalue(8);
58 A
58 // start advertising buttonPin
60 BLE.advertise(); J S SPITX
e ' | SPIRX 18
62 Seriall.println{"Bluetocoth® device active, waiting for comnections...™); f
f SPICLK / LEDE
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Arduino BLE Loop

vold loop() {
// Poll for Bluetooth® Low Energy ewver
BLE.poll();

'/ read the current button pin state
char buttonValue = digitalRead({buttonPin);

'/ has the wvalue changed since the last read
bool buttonChanged = (buttonCharacteristic.value() != buttonvalue);

if (buttonChanged) {
" button state changed, update characteristics
ledCharacteristic.writeValue(buttonValue);
buttonCharacteristic.writeValue(buttonValue);

if (ledCharacteristic. wrltten( y || buttonChanged)
// central has written to characteristic

// or button state has changed. .Update LED

if (ledCharacteristic.value(}) {
Seriall.println("LED on");
digitalWrite({ledPin, HIGH);

1} else {
Seriall.println("LED off");
digitalWrite({ledPin, LOW);

¥
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Arduino BLE First Contact

1323 WM & o 2l 100% M 1323 WM & o =l 100% 8 1323 WM & o
LightBlue® = ¢ <  BTNLED < BTNLED
X 0x020106110614128A7604D16C4F7ES3F2E81000B11
= g ADVERTISEMENT DATA 9070942544E4C4544000000000000000000000000000
] 3 000000000000000000000000000000000000000
(1) PunchThrough ’ b Connection status
< CEILEELEE DEVICE INFORMATION
Advertised name .
. Device Address
Enjoying LightBlue®? 58:BF:25:0F:E6:2F
Learn about our insights into BLE. Advertised service UUIDs
, o 19b10010-e8f2-537e-4f6¢c-d104768a1214 GENERIC ACCESS
Email Address
Raw advertisement packet Device Name
0x020106110614128A7604D16CAF7E53F2E81000B11 Readable

Q

-66dBm

-39dBm

-98dBm

-63dBm

-95dBm

b3

Sca

[TV] Samsung T...
04:B9:E3:2B:54:17

BTNLED

58:BF:25.0E:E6:2E

Unnamed
56:2D:B4:62:67:CF

Unnamed
22:00:CB:E8:ED:D2

Unnamed
90:DD:5D:EE:34:E3

(e
n Bonded

1 @)

9070942544E4C4544000000000000000000000000000

E 000000000000000000000000000000000000000 Appearance
Readable
A ONNEST DEVICE INFORMATION
. GENERIC ATTRIBUTE
Device Address
CONNECT 58:BF:25:0E:E6:2E Service Changed
Indicate
GENERIC ACCESS
CONNECT . 19b10010-e8f2-537e-4f6¢c-d104768a
Device Name 1214
Readable
CONNECT Appearance 19b10011-e8f2-537e-4f6c-d104768a
Readable 1214
Readable, Writable, Notify
CONNECT
GENERIC ATTRIBUTE 19b10012-e8f2-537e-4f6c-d104768a
® . 1214
Learn SSfVIce Changed Readable, Notify

< " @) < " @) <

4  BTNLED

46dBm - 58.8F:25:0E:£6:2E

IBM  56:2D:84:62:67.CF

B 22:00.CB.E8:ED:D2

Unnamed

20
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Arduino BLE First Contact

_—\

<  BTNLED ]

0x020106110614128A7604D16C4F7ES3F2E81000B11
9070942544E4C4544000000000000000000000000000
000000000000000000000000000000000000000

DEVICE INFORMATION

Device Address
58:BF:25:0E:E6:2E

GENERIC ACCESS

Device Name
Readable

. : _ ST -, « [TVl samsung T...
Appearance 2 ‘ 46dtGs 04::5;9.153:213:54:17g
Readable

4 BTNLED
46dBm 58:BF:25:0E E6:2F

GENERIC ATTRIBUTE

) dBM  56.9D:84:62:67:CF
Service Changed !

Indicate

13?10010 e8f2-537e-4f6c-d104768a BLEServi 510 -ESE?-C37E-AF6C- D104
'/ create switch characteristic and all

19b10011-e8f2-537e-4f6c-d104768a LEByteCharacteristic ledCharacteristic("19618811-E8

1214 {/ create button characteristic and allow remote

il o L LN =

Readable, Writable, Notify

19b10012-e8f2-537e-4f6c-d104768a
1214
Readable, Notify
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Arduino/B4A BLE Remote Control App

1421 @ MG » el 93% M 1344 M Q@ Gd Zeall 96%M 14:22 Gd 2 4 13:56 M Gd & « Zeall 95%1
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MORE TO COME..

l I £% Hercules SETUP utility by HW-group.com — O *
=-m

Thank you for attending!

UDF Setup | Serial | TCP Client | TCP Gerver UDP | Test Made | About |
Received data

- LDP

JDF socket created

NINL ORG LED = ON

NINL RED LED = ON [192.168.1.75 |a088

NIN& BLU LED CH

Please consider the resources below: o [
» arduino.cc
¢ b4x- com S [ Server echo

[~ Redirect to TCP Server
HO1HE1NE1

° raspberrypi_org B P et 0 TED Bl
¢ I.I-b'OX.Com UDF broadeast

File narne:
Mo file

Leed | |

Send

O ™ HEX  Send ngrnup
|NFH ™ HEX Send vevrw.HW-group.com

Hercules SETUP utility

|NB'I [~ HEX Send Verzion 3.2.8
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