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1.

General description

It's time to get Bluetooth 4.0 into your project, together with your phone! For
aficionados of smart devices and wearables, now you can go further than
hacking things bought in the market to building your own prototype out of garage.
The BLEduino board is first of its kind in integrating BT 4.0(BLE) module into
Arduino Uno, making it an ideal prototyping platform for both software and
hardware developers to go wireless. You will be able to develop your own smart
bracelet, smart pedometer and more. Through the low- power Bluetooth 4.0
technology, real-time low energy communication can be made really easy. The
BLEduino integrates with a TI CC2540 BT 4.0 chip with the Arduino UNO
development board. It allows wireless programming via BLE, supports Bluetooth
HID, supports AT command to configure the BLE, and you can upgrade BLE
firmware easily. The BLEduino is also compatible with all Arduino Uno pins
which means any project made with Uno can directly go wireless! What is more,
we also developed the App for the BLEduino (both Android and I0S), and they
are completely open source, so that you can modify and develop your own
BLE-hardware platform. Below is a quick demo video covering some of the
major features of BLEduino with the help of an Accessory Shield for BLEduino,
which will also be available very soon. In short, you can use BLEduino with any
Bluetooth 4.0 compatible devices and enjoy features such as wireless
transmission, host and slave settings, wireless burning, and even establishing a
Bluetooth HID connection with the PC

Note: For the demo application and Arduino code, we integrated elecfreaks
wireless libraries for the beginners. The idea is supplying a simple way for you to
use wireless modules without learning the wireless comunication
protocol.However, for the developer, recommend to custom or choose the
protocol according to the product features or the application.
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2. Hardware and Software Preparation

Hardware:

Android phones with system 4.3 and Bluetooth 4.0
USB Cable

BLE Adapter

BLEduino Mainboard

Bop-=
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Software:

1. Arduino IDE
2. APP: Arduino Controller
3. Serial port debugging software (sscom32E)

3. Application

Part1 BLEduino USB Programming

Step 1 Hardware preparation
Connect the BLEduino to the PC via USB cable
Step 2 Install the driver

When connected to the computer, the computer will prompt to install driver,
follow the prompts to install it( the way to install the driver is the same with
Arduino UNO and the Driver Name is TI CC2540 Drivers).

= seaEs
MR BfEA) EEV) #EEH)
@ | m|E] | %D
42 PC-20130309JFEI
‘& Android Phone
>-cg IDE ATA/ATAPI 1558
3 Bits
47 &0 (COM #1 LPT)
.} TI CC2540 USB CDC Serial Port (COM157)

>y

Step3 Programming

1. Open the program we need to upload with Arduino IDE, and then choose the
Board of Arduino UNO, in addition, the corresponding Serial Port.
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Button | Arduino 1.0.5
File Edit Sketch (Tools) Help
Auto Format Ctrl+T
Archive Sketch
Buion Fix Encoding & Reload
Serial Monitor Ctrl+Shift+M -
Mighty 1284p 16MHz using Optiboot
Board *  avr-developers.com pinouts 16MHz using Optiboot
Twns on and off  Serial Port ¥ Bobuino
socbi U e Original Mighty 1284p 16MHz

Original Mighty 1284p 8MHz

Burn Bootloader

¢ LED attached from pin 13 to ground Arduino Duemilanove w/ ATmega328

¢ pushbutton sttached to pin 2 from +5V Arduino Diecimila or Duemilanove w/ ATmegal68
¢ 10K recictar attached toa nin 2 from sround Radilie Mava il A¥ecia N

D Button | Arduino 105 e
File Edit Sketch Help

Auto Format Ctrl+T
Archive Sketch
Fix Encoding & Reload

' Serial Monitor Ctrl+Shift+M &
attor
Board »
Turns on and off Serial Port » CcCOM1 =
pin | 3, when prd J C°M157
Programmer 4

Burn Bootloader

2.Compiling sketch until Done compiling appears
3.Uploading sketch until Done uploading appears(when uploading, TX, RX LED
will be blinking)

Note: When USB programming, BLEduino had to disconnect with other Bluetooth,
and the LINK LED will be twinkling when the Bluetooth is disconnected.
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Arduino Uno on COM1G61

Part 2 BLEduino Wireless Programming

Step 1 Hardware preparation
Prepared BLEduino, BLE Adapter and USB Cable

Step 2 Host searched slave and then connected to Slave

Connect the BLE Adapter Defaulted as host),BLEduino Defaulted as Slave)
to the computer.Via serial port debugging software, open the serial port of
host and Slave,and then host send AT SCAN+ Enter to search Slave,just as
the following screenshot shows

! hh SSCOM3.2 (Author: NieXiaoMeng . http://www.mcu51.com, Email: ... | = 7E17MW§I§7

Scanning. . .

| |Ho.1 devName:ELF-USE Addr:C5:3B:B5:72:39:D0  rssi=—43

Scan finished!

OperFile ]File}lm SendFile | Savelata | Clear |F‘ HexData

ComRum @ CloseCon| Help |  WWW.MCU51.COM  Ext
|=115200 = |,— DTR ~ RTS ESPE26EHIFIYE SR 1207T, QQE¥120693138

S o Time FOVIRITASRIE ! 4 AR

DataBi [” Send eve |1000  msihime (I s g o e e

StopBi{l [~ SendHEX | SendNew |37 RIPCBFTH10%10en D ESOTT. iEH .

N
Verifyl|None | Data input: SiXEBM A http: /fwww. sz—ilc. com. enf
- ET SCAN i

I FlowCojNone

mvw.mcu51.cor |S:7 R:86 COM157 opened 115200k |/CTS=0 DSR=0RL ~
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After the host searched the Slave, the host send AT CON 1 + Enter to connect the
Slave, and the Slave can get the host Return Value of connected if connection is

successful,at the same time, BLEduino link LED will stop blinking and be always lit.

a! SSCOMS3.2 (Author: NieXiaoMeng . http:/fwww.mcuS1l.com, Email:.. [ = |[ & | & |

Scanning. . .
No.1 devName:ELF-USE Addr:C5:3B:B5:72:39:D0  rssi=—43

Connecting. . . )
Connect device ok!
Connected addr: CS:3B:B5:72:39:D0)

] Openl’ile”FileNm Send.l’ilel SaveDataI Clear Il_ HexDat;
Comll'um @ CloscCon| Help |  WWW.MCU51.COM  Et ]
Mmoo 4| - DTR ~ RTS ESPB2GEHIFIHESRC1205T, QAFF120693138
. e ime POIRIAREAZ! £ A SRR R
DataBi |7 Send eve P hrE

v

StopBi{l v|/ [~ SendiEX | SendNew =7 AIPCEFT#E10%10en D BS05T. N AL

VerifylNone v/ Data input: SIREHAhtto:/feww. sz-ile.comen/
S

FlowCoy None AT CON 1
%MchuSl.cor!S:lS ER:156 [COM157 opened 115200l1CTS=0 DSR=0RL /

-~

ﬂ! SSCOM3.2 (Author: NieXiaoMeng . http://www.mcu51.com, Email: ... IEREEEl
Connected -
OpenFile | [Fileln SendFile | |SaveData || Clear. || HexData
ComHum @ CloseCom ] Help I WWW.MCU51.COM EXT
BaudRa ~] I~ DTR [~ RTS ESPa2e6HIFIEAR1205T, AU8F120693138
i = o me/Time FROMRISASREAT ! A AR (R
DataBi [7 Send eve BT
StopBi{] v| 7 SendtEX [ SendNew | Z37RIPCEHTH¥10%10em D BS05T. il F.
Verifyl None v| Data input: SIXEBH Ahtto: /fwww. sz-ile. com. en/
FlowCojNone v || |AT SCAN
pww.mcu51.cor (S:0 R:11 |COM161 opened 115200k/CTS=0 DSR=0RL
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Step 3 BLE Adapter(host) Programming for BLEduino (Slave)

After the host connected to Slave, open the program need to be uploaded
via Arduino IDE, choose the corresponding Board of UNO, choose the BLE
Adapter (host) Serial Port, and then the specific operating steps are the
same with USB programming, which has been introduced in detail
previously.

Part 3 Mobile APP Control BLEduino MCU IO Mode

Step 1 Firmware Programming

Download Firmware (AndroidlOControl) and then open it Via Arduino IDE, program the
firmware to BLEduino MCU with USB, and the specific operation steps are the same with
previous USB programming.

Step 2 Mobile phone connected to BLEduino(had to be set

to Slave)
1. Open the Phone APP operating interface
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®! ArduinoController
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2. Click Scan to search Slave (BLEduino) as below

EelecFreaks

ELF-USB

D0:39:72:B5:39:EA
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3. After searching the Slave ELF-USB) , click ELF-USB to connect it, when it succeeded,

Link LED will be always lit and phone App will prompt“connection successful’

®! ArduinoController
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Step 3 Mobile Control BLEduino MCU IO

Note: After the connection between BLEduino and mobile, if you want to perform the
MCU read and write operations, MCU has to be reset firstly(pressing the reset
button is ok)

1. Firstly is Read Control to BLEduino MCU 10. On the left side of the App UlI,
modify the 10 switches which mean to control to | mode, then press the Read
button on the right, you can read the current MCU 10O status, such as the following
examples. (Operation 10: 2, 3,4,567)
2. When press the Read, the |10 value is low (0). This is the complete simple Read

operation.

i ArduinoController

0 oo N
i oo N

oo
3 oo IS
4 oo B
5 oo N
6 oo N
7 oo N
8 oo B
9 oo N
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3. Below is the Write control for BLEduino MCU [O. On the left side of the App Ul,
modify the 10 switches which mean to control to O mode, such as the following

examples. (Operation 10: 13)
4.  When press the Write button, Write out 1013 value as high (1), and the D13 LED of
the BLEduino mainboard would be lit, but if Write out 1013 value as low (0), the D13 LED
would be off.

11 ArduinoController

o

@,
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Part4 AT Command description

1. AT CON // Connecting to slave, and the following parameters are the Slave Number
from the searching list. AT CON ? can view help information.

2. AT BAUD // View, Set the baud rate, following no parameter means viewing baud rate,
following with parameter means setting baud rate( parameters are baud rates).

AT BAUD ? can view help information.

3. AT NAME // View, Set the device name, following no parameter means viewing device
name, following with parameter means setting device name ( parameters are device
names). AT NAME ? can view help information.

4. AT RENEW // Restore to factory settings, no parameters, AT RENEW ? Incapable
use, factory setting baud rate as 115200.

5. AT ROLE // View, Set the current role, following no parameter means viewing current
role , following with parameter means setting current role( parameters are Role
Code, 0 represents Slave, 1 represents host). AT ROLE ? can view help information.

6. AT MYMAC // Obtain MAC Address, no parameters, AT MYMAC ? Incapable use.

7. AT TRANSMODE // View, Set the transfer mode, following no parameter means
viewing current transfer mode, following with parameter means setting transfer
mode,( parameters are transfer odes)AT TRANSMODE ? can view transfer code
detail.

8. AT SCAN // Scan Settings, following no parameters, AT SCAN ? Incapable use

9. AT DISCON // Disconnect the current connection, following no parameters,
AT DISCON ? incapable use

4. Revision history

REVISION DESCRIPTION RELEASE DATE
V1.2 Initial version 9/29/2014

5. Contact information

If you need more information, please refer to: http://www.elecfreaks.com
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