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Revised Version Of History

Date Version ‘ Description Author
2019-1-29 V.1.0 Create Ken. chen
2019-4-9 V.11 Perfect AT Command Ken. chen
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2019-7-29 V.1.3 Add AT command note Ken. chen
2019-7-30 V.14 Add iphone connection method Abbott. chen

introduction
2019-8-9 V.15 Overall document improvement Belle. xu
2020-1-3 V.1.6 Modification diagram Abbott. chen
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Chapter 1 overview of Ble-Nano

1.1 Introduct

Ble - Nano bluetooth 4.0 protocol is based on perfect combination Arduino Nano by emakefun to create
customer research and development of a revolutionary product, function and the pin is fully compatible with
traditional Arduino Nano motherboard, scope of work frequency of 2.4 GHZ, modulation mode for the
GFSK, maximum transmitted power of O db, the largest launch distance of 50 meters, USES the import
original T1 CC2540 chip design, support user through AT commands to modify to check the device name,
service UUID, transmission power, such as matching password instructions, convenient use and flexible.The
size of the product is very small, suitable for many applications where there are severe restrictions on the
size.

We provide Android and 10S mobile phone demo, you can quickly develop a communication with the
phone hardware device.Just like the popular wearable mobile phone peripheral devices, all of them can be
developed with the Ble Nano platform. You can connect the Ble Nano with the bluetooth 4.0 device, realize
the wireless transmission between the two bluetooth devices, and set the master and slave.Even establish
bluetooth HID connection with PC.AT the same time, we provide developers with a great degree of freedom
and support, the user can not only by the AT command debugging Ble - Nano, you can also add on Ble -
Nano controller Arduino compatible extension board, sensor, motor and servo drive, emakefun exclusive
research and development of bluetooth host mode automatic connection from the machine function, and
support for more than 20 bytes to send, it is more convenient to use.

1.2 Product Parameter

@ Itis fully compatible with the Arduino nano-v3.0 pin and its usage method
BLE chip :TI CC2540
Work channel : 2.4G
Transmission distance: 50m
Supports AT directive to configure BLE
Support USB virtual serial port, hardware serial port,BLE three-way transparent transmission
Support master and slave switch
Supports sending over 20byte.
Supports iBeacons
Interface:Mircor-Usb

L K R 2K 2R 2R 2R 2R 2% 2R 4

Input voltage: Usb power supply,Vin6~12V, 5V
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¢ MCU: ATmega328P-MU QFN32
¢ Bootloader: Newest Arduinol.8.8
@ Pin: Two Lines 2.54mm-15Pin
4
L 4

Size: 48mm x 19mm x 12mm
Weight: 18g

1.3 Pin define

A4/SDA

A5/SCL

1X1 RX0 RSTGND

o

SPI

Figure 1.3.1 pin description
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1.4 Indicator LED description
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Figure 1.3.2 indicator light description
@ When the bluetooth is not connected, the blue light will flicker, and the blue light will always
be on
@ The green light flashes when the module communicates with other bluetooth data, or when usb
has data, or when ATmega328P sends serial data
@ The green light flashes when the module communicates with other bluetooth data, or when usb
has data, or when ATmega328P sends serial dataWhen the USB data cable is connected successfully,
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the USB light will be on. If only the power light is on after connecting the USB cable, but the USB
indicator light is not on, it means that the usb-micro cable is broken, please replace it

Chapter 2 drive installation preparation
2.1 Ble-Nano driver install

1) Right-Click “Computer” - “attribute” - “Device manager” —>check “port (COM&LT) 7,
If you look at this figure 1.1

File Action View Help

e« 2B EE =

'g- Computer Management (Local
4 m& System Tools
b (® Task Scheduler
i b §2] Event Viewer
I 22| Shared Folders
i &% Local Users and Groups
» () Performance

4 il Zach|
[> {8 Computer
¢ Disk drives
;B Display adapters
!{2‘, Human Interface Devices
g IDE ATA/ATAPI controllers
-5 Imaging devices

=4 Device Manager b= Keyboards
4 23 Storage b ‘-8 Mice and other pointing devices
=7 Disk Management » B4l Monitors

4 ??t Services and Applications
(4, Services
&5 WMI Control

b l‘:" Network adapters
T S POE CONT &L TP T)
- .05 TICC2540 USB CDC Serial Port (COM28)
1> -4k Processors
b -% Sound, video and game controllers
» g8 System devices
b i Universal Serial Bus controllers

> g5 WSD Print Provider

< s (1] J

Figure 1.1 Drive the successful installation interface
2) The driver has been installed successfully. Then we open the IDE and select the corresponding

development board model and port in the toolbar. If it appears as shown in figure 1.2, the computer
does not recognize the development board and needs to install the driver.
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@r Management ) r _ X

File Action View Help

e 2B HE =

:E‘ Computer Management (Local|| 4 #ﬂ_;a;b_\
4 ‘[(é System Tools ;f-' Computer -
b (®) Task Scheduler 1 =y Disk drives -
b @] Event Viewer >'-‘ Display adapters
1> @] Shared Folders b % Human Interface Devices
i & Local Users and Groups S - IDE ATA/ATAPI controllers
> . Performance b -5 Imaging devices
&4 Device Manager b Keyboards
4 23 Storage b ﬂ Mice and other pointing devices
=9 Disk Management b A Monitors
4 7y Services and Applications b i-? Network adapters
| £, Services -}3) Other devices
& WMI Control ADDDRSREESRED  SEAEI-I EHAE. Gt PMDEREET " TEELiEe.
» Y3 Ports (COM & LPT)
5[5} Processors
b -% Sound, video and game controllers
» g8 System devices
»-§ Universal Serial Bus controllers
b ﬁs WSD Print Provider
< | m [ KN 1 »
———— — — — — )

Figure 1.2 The driver failed to install the interface
3) Right-click the USB serial port and select the update driver software option, as shown in figure 1.3.
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Computer Man,
File Action View Help

_

a4 ff} System Tools
5 () Task Scheduler
p §&] Event Viewer
> 21| Shared Folders
i &% Local Users and Groups
b @ Performance
&2 Device Manager
4 &3 Storage
=% Disk Management
4 74 Services and Applications
4 Services
&% WMI Control

e 2B E BB ® 2 %S
gi Computer Management (Local|| Zach

1% Computer

1w Disk drives

., Display adapters

£ Human Interface Devices
g IDE ATA/ATAPI controllers
25 Imaging devices

<2 Keyboards

8 Mice and other pointing devices
A Monitors

8% Network adapters

5 Other devices

“{n>  ADDORSHFEESRED
&} Portable Devices

v AT T 2
Update Driver Software... 4 Lo

Y3 Ports (COM & LPT)

I} Processors

%/ Sound, video and game contro
1M/ System devices

i Universal Serial Bus controllers

Disable
Uninstall

Scan for hardware changes

Properties

A= WSD Print Provider

Figure 1.3 Update successful

4) Click "browse the computer to find driver software™ as shown in figure 1.4, and click "browse" as

shown in figure 1.5
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F— .-'-— - P

() 1l Update Driver Software- = ATDCRSFFREEED SRARN-I GEme. GY PNDEENIGT "FERRER2U2

p—— =X

How do you want to search for driver software?

= Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation
settings.

< Browse my computer for driver software
Locate and install driver software manually.

Cancel

Figure 1.4

w BB Yo - e -

@ il UpdateDfiverSnFtuva:e—a- SAOOCESHAETEED AR Enre- oY JNLSHEIST e RS R D

,
o ——— =5

Browse for driver software on your computer

Search for driver software in this location:

I\ CC2540_Driver| - Browse...

[¥]Include subfolders

= Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.,

F Mext ][ Cancel ]

Figure 1.5

Driver path: "CC2540_Driver \ ccxxxx_usb_cdc.inf” click "next", as shown in figure 1.6

Copy right © 2018 Shenzhen Emakefun Technology co., Ltd.




~makefun

make yourideas fun

@ [l Update

T i——

.-t--- i

25|

Driver Software- = AODDRSBGETSMED BRASD-O°FERE- MY SMDESREIGI S TEE2rEE-R 2

Browse for driver software on your computer

Search for driver software in this location:

[IACC2540_Diriver| - Browse...

Include subfolders

< Let me pick from a list of device drivers on my computer

This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.

[ Mext ][ Cancel

Figure 1.6 choose the driver file
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5) Click "always install this driver software™ in the popup window as shown in figure 1.7

54 Windows Security @

CS] Windows can't verify the publisher of this driver software

< Don'tinstall this driver software

You should check your manufacturer's website for updated driver software
for your device.

< Install this driver software anyway

Only install driver software cbtained from your manufacturer's website or

disc. Unsigned software from other sources may harm your computer or steal
informaticon.

.;:;;;. See details

Figure 1.1.7
2
N, [l Update Driver Software - TI CC2540 USB CDC Serial Port (COM28)
Windows has successfully updated your driver software
Windows has finished installing the driver software for this device:
TICC2540 USE CDC Serial Port

Figure 1.1.8 Driver installation successful
At this point, we have the driver installed. Next, we will install the Arduino IDE.
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2.2 Ble-Nano downloads programs through the arduion IDE

BLE-Nano burns the latest version of Bootloader, so you need to use the latest IDE (version 1.8.8 or

above) to burn the program :https://www.arduino.cc/en/Main/Software download latest Arduino IDE

1) "tools - \board -Arduino Nano"

File Edit Sketch [Tools| Help

Auto Format
Archive Sketch
sketch_apr24a Fix Encoding & Reload

wvoid setup () { Manage Libraries...

/f put your se Serial Monitor

Serial Plotter

woid loop() {

G e O Board: "Arduino Nano"

Processor: "ATmega328p"
I Port
Get Board Info

Programmer: "AVRISP mkIl"

Burn Bootloader

WIF101 / WiFININA Firmware Updater

Ctrl+Shift+1
Ctrl+Shift+ M
Ctrl+Shift+L

Boards Manager...

Arduino AVR Boards
Arduino Ydn
Arduing/Genuing Uno

Arduing Duemilanove or Diecimila

Arduino Mano

Figure 2.2.1

2) click "tool-processor --" ATmega328P ",

Arduinof/Genuino Mega or Mega 2560
Arduino Mega ADK

Arduino Leonardo

Arduino Leonardo ETH
Arduino/Genuino Micro

Arduino Esplora

Copy right © 2018 Shenzhen Emakefun Technology co., Ltd.
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S P L B S

File Edit Sketch [Tools| Help

sketch_apr2da

void setup () {
f}r put wyour se

void loop () {
Jf put wyour ma

Auto Format

Archive Sketch

Fix Encoding & Reload

Manage Libraries...
Serial Monitor

Serial Plotter
WIiF101 / WiFININA Firmware Updater

Board: "Arduino Mano”
Processor: "ATmega328P"
Port

Get Board Info

Programmer: "AVRISP mkIl"

Burn Bootloader

Ctrl+T

Ctrl+Shift+1
Ctrl+Shift+M
Ctrl+Shift+L

3

@ ATmega32sp

ATmega328P (Old Bootloader)
ATmegalbd

Figure 2.2.2
3) open the Arduino IDE software and click "tools -- port -- COM17(different computer port Numbers are
different)”, as shown in figure 2.2.3
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File Edit Sketch [Tools| Help
Auto Format
Archive Sketch
sketch_apr2da Fix Encoding & Reload
void setup () { Manage Libraries... Ctrl+Shift+I
/] put your se Serial Monitor Ctrl+Shift+ M
Serial Plotter Ctrl+Shift+L

WIiFi101 / WiFININA Firmware Updater
wvoid loop () {

P e s O Board: "Arduino Nano®

Processorn: "ATmega328pP”
Port: "COM36" Serial ports
Get Board Info v | COM3B

Programmer: "AVRISP mkil”

Burn Bootloader

Figure 2.2.3
4) open the Arduino IDE software, click "serial monitor”, and send AT instructions;
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COM36  — 5 o] 51
||1 Send II
step3
|
step 1
Autoscroll DShow timestamp [Buth L & CR v] I‘JEIUU band - Clear output

Figure 2.2.4
Chapter 3 Ble-Nano and electronic device connection

3.1 Ble-Nano Connect to your android phone

1) Open the Arduino IDE, connect the serial port as shown in figure 1.9, and open the serial port
monitor as shown in figure 1.10.

Ja | Arduinc 1.8.8 | = O 5T |
h [Toals| Help 00
Auto Format Ctrl+T
Archive Sketch
2 Fix Encoding & Reload
=l Manage Libraries... Ctrl+Shift+1
Serial Monitar Ctrl+Shift+M
P Serial Plotter Ctrl+Shift+L

WiF101 / WiFININA Firmware Updater

Board: "Arduino/Genuino Una” 3 e .
Port: "COM30" Serial ports
1 GetBoard Info coM1
- v COM30
P Programmer: "ArduincISP"

Burn Bootloader ‘

Figure 3.1.1 Figure 3.1.2
2) The test AT instruction is shown in figure 1.11. The USB and bluetooth data transmission mode of
BLE-Nano is set as USB serial port data and BLE transmission as shown in figure 1.12
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o) COM30

| | [5emal sr+pLEvSE=D | [Csena |
Eva = [[-ox 2
" {|0K+UsbBLeTransmi tMode=3
+SUCCESS
i
i
[@] Autoseroll [F]Show timestamp [Bath 1 & R | 9800 baud v | [ Clear output [#] Autoscroll [F]Show timestamp [Both ML &R+ (0600 band v | [ Clear output
Figured. 1.3 Figure 3.1.4
3) Install “Ble-Nano\TestApp\BLETestTools.apk” and open Bluetooth, Get location info
permissions

Note: Ble-Nano is bluetooth4.0 not Classic Bluetooth, So we can’t connect in phone’s setting

we need use “BLE test tools”.

Copy right © 2018 Shenzhen Emakefun Technology co., Ltd.
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/234

Thu, Aug 22

Mobile data
e
Screenshot

(]

Lock screen

Q

13.1KB/s 7 ® © Ll 4GH .l 4G &GO

= v

WLAN 4 Flashlight

o - :

Bluetooth 4 Auto brightness Airplane mode

Rotate off Reading mode

'\';,'- Today: 1.04GB Plan exceeded: 4.91GB

.-

Unimportant notifications >

10:34 AM
< BLE test tools
CHARGES
Send MMS messages

directly send multimedia messages

PRIVACY

Get location info
get precise location (GPS and network-based)

Get device info
Access phone number, IMEI, and IMSI

Get info about installed apps
get info about the apps installed on this device
MULTIMEDIA

Access and change files on internal
storage

add and delete files on device's internal storage

SETTINGS

Modify system settings

modify system settings

Change Bluetooth connectivity

+:0.0KB/s % @ 2t © .l & GD

Figure 3.1.5

on the phone(lIOS install LightBlue On apple store) and open the test APP. The interface is shown in

figure 1.13. Find the corresponding bluetooth name (Ble-Nano) and click to connect. After

connection, as shown in figure 1.14, four options will appear to test different functions, respectively.

Because here we only test whether bluetooth can send and receive data normally, so we select SK

Service and select SK_KEYPRESSED as shown in figure 1.14 and 1.15

Copy right © 2018 Shenzhen Emakefun Technology co., Ltd.
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18:23

Device List

Unknow Device

address:05:4C:E5:7C:DA:D6

Rssi-64

Broadcast package
‘1EFF0600010920027F43DC5B4FBESC98E4F9793CBBA9741
AC6E23B283E7DBC000000000000000000000000000000000
00000000000000000000000000000

be name in the broadeast par\l-{ﬂrrp'nnll
Ble-Nano
address:F8:30:02:08:D6:EA
Rssi-44
Broadcast package .

:0201060302E0FF0909426C652D4E616E6F05120600060002
0A0000000000000000000000000000000000000000000000 \

0000000000000000000000000000
The name in the broadcast package:Ble-Nano

Unknow Device

address:36:D2:A3.0B:EB:B9

Rssi-70

Broadcast package
:1EFF060001092000D90A71523F3C90BE2CDFF29EBSDFEF4
973C626E82D2AD2000000000000000000000000000000000
00000000000000000000000000000

The name in the broadcast package:null

Figure 3.1.6

Service list

GenericAccess
00007800-0000-1000-8000-00805f9b34fb
Instance Id: 1

Type : primary

GenericAttribute
00001807-0000-1000-8000-00805f9b34fb
Instance Id: 12

Type : primary

Device Information
0000780a-0000-1000-8000-00805f9b34fb
Instance Id: 16

Type : primary

SK Service
P000ffe0-0000-1000-8000-00805f3b34fh
nstance |d: 35

Mype : primary

Figure 3.1.7
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14:08

Feature list

SK_KEYPRESSED
DO0Offe1-0000-1000-8000-00805f9b34fb

nstance 1D: 37

Property: 26

Figure 3.1.8

13:53

Feature operation

Description list:
00002902-0000-1000-8000-00805f9b34fb
00002901-0000-1000-8000-00805f9b34fb
Eigenvalues:

String:

Hex:

Reading time:20-01-03 13:53:43

READ WRITE START
NOTIFICATION
The value of the notification is shown here
Number of bytes: EMPTY SAVE
@ String O Hex
Figure 3.1.9
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4) After clicking "sk-keypressed", as shown in FIG. 1.17, we can see that there is a "write" button.

Click to enter the interface as shown in FIG. 1.18

@ String O Hex

Write value

00

TIMED TRANSMISSION 100

ms 10

01

Edit the value of button 1

02

tall

Edit the value of button 2

Edit the value of button 3

SEND

Figure 3.1.10
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@ String O Hex
keywish — """

TIMED TRANSMISSION 100 ms 10
tal:

00 01 02
Edit the value of button 1 e

Edit the value of button 2

Edit the value of button 3

- SEND

Figure3.1.11
5) After clicking "send"”, we can see that the content sent by the mobile phone is printed on the serial
port monitor, as shown in figure 1.19, indicating that the bluetooth module can normally send data.
Of course, in order to test the accuracy more accurately, we can test it several times and try to test it
in different environments.
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&8 COMS57

keywishkeywish

Autoseroll D Show timestamp

Eoth IL & CR

> 9800 baud v

|_Clear output

Figure 3.1.12

6) Asshown in figure 1.20, we can input the content we want to Send on the serial monitor, and then

click "Send" to Send the data to the mobile APP via bluetooth, as shown in figure 1.21.

Hell oMaker

keywishkeywish

Autosecroll D Show timestamp

Both IL & CR

| %600 baua

-

| Clear output

Figure3.1.13
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14:49

Feature operation

Description list:

00002902-0000-1000-8000-00805f9b34fb
00002901-0000-1000-8000-00805f9b34fb

Eigenvalues:
String:
Hex:

Reading time:20-01-03 14:42:31

READ WRITE START
NOTIFICATION
K N
keywishBLE Test
BLE Test
keywishHelloMaker
HelloMaker

~

Number of bytes:58 EMPTY SAVE

(®) string () Hex

Figure 3.1.14
In the above test process, both PC terminal and android terminal can send and receive data normally,
indicating that the Ble-Nano communication is normal and achieves the expected effect.
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3.2 Ble-Nano connect to your iphone
1. Search LightBlue in the APP store to download the software LightBlue ® Explorer.

- O x
18:47 al 4G (D'
Q |lightblue & Cancel

LightBlue® Explorer

The go-to BLE development tool Cp

2 8. 6.6 8

Ll -

LightBIue  amn e grve sl Dore

4 Health Monitor Health Monitor [rI—

“ 7 wernces [P RS —— Temperatue Measrement
A Matt's M Comected L) A%

. ) sirwe g Cormected

£ Thed's inoUno ALAVERTISEMENT OATA Pow
= 2 weeaces

“ &e(cm.s Fﬁﬂ Blam Oevice ndaomation
6 R i Herdwere Fevson Syng Clou) Connect
A4 Heart Rate Monitor

~ ] sereces Marufache Mome SYyrng

A4 Coln'siPhone Xs 4
. Hea I Thesmomed [
4 Sous Vide Bean

- e 'f.’"- -~.'-1_'- Terpontum
A Mike's MacBook Pro

- Nosersces

4 PT Dovkit

- Qsersces

Figure 3.2.1
2. Install the APP, open APP and scan device name Ble-Nano
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Welcome to

LightBlue

" (L] PunchThrough

Hello!

We're Punch Through, and we're experts
in BLE. LightBlue® was developed years
ago to help us test devices for our own
clients, and we've been sharing the love

with over one million users such as
yourself ever since.

l"' = |':'

LightBlue Filter

5 Nearb

Al Unnamed
-90 No services

Al Unnamed
-84 No services

Al Unnamed
-88 No services

Al Amazfit Watch-1A19

-94 1service

Al Unnamed °

91 No services

Al Unnamed
93 No services

Al Unnamed
92 No services

Jll Unnamed

- No services

all Unnamed

- | service

,Il Ble-Nano
-41 1service

© B 9

Peripherals Virtual Devices Log More

= Qamm C27 4

Figure 3.2.2
3, Connected BLE-NANO
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3. Select the character type and click Write new value, Input characters to give BLE-NANO send

data.

all 0

Peripheral Clone

System ID
<b15dd400 00f7b134>

Model Number String
Model Mumber

Serial Number String
Serial Number

Firmware Revision String
Firmware Revision

Hardware Revision String
Harchware Revision

Software Revision String

Software Revision °

Manufacturer Name String
Manufacturer Name

Regulatory Certification Data List
<fe006578 70657269 60656674 616c>

PnP 1D
<010d0000 001001>

UUID: FFEO

Characteristic 1
Properties: Read White Notify
UuID: FFET

©® B -8

Peripherals Virtual Devices Log More
& Qam Cz L
Figure 3.2.4
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11:59 = 11:59
< Ble-Nano OXFFE1 < OXFFE1 Edit Value
Characteristic 1 Hex
UUID: FFE1 1234
Connected

READ/NOTIFIED VALUES

Read again Stop listening

@ Cloud Connect

Mt

0x202020626967687 44CE696768743A3234300D0A

11:59:31.212

x202020526967687441766F6964616E63653A300D
11:59:31.212

x0A20202052696768744CE96768743A3234300D0A
11:89:30.701
11:59:30.640 D E F
11:69:30.044
WRITTEN VALUES

Write new value 7 8 9
DESCRIPTORS 4 5 6
0
Client Characteristic Configuration 1 2 3

@ © B o

Peripherals Virtual Devices Log More

E

Figure 3.1.5 Figure 3.1.6
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Ble-Nano

Characteristic 1
UUID: FFE1
Connected

READ/NOTIFIED VALUES

Read again Stop listening
@ Cloud Connect

RightLight:290
10:44:08.930 °
" RightAvoidance:0
10:44:06.902
RightLight:281
10:44:08.330
RightAvoidance:0
10:44:06.301

10:44:05.730

WRITTEN VALUES

Write new value

1234 O

10:41:02.287

Figure 3.1.7

3.3 Ble-Nano with Windows10 Bluetooth connect

Note: Ble-Nano is bluetooth4.0 not Classic Bluetooth, So we can’t connect in Win10’s setting we need

download “BluetoothLEExplorer”
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Microsoft Store o O X ‘

& Home Gaming Entertainment Productivity Deals A Search F‘l,, ‘

Bluetooth LE Explorer
Microsoft Corporation * Developer tools > Utilities

*xkkk* 10 |2 Share

Bluetooth LE Explorer allows users to find and interrogate nearby Bluetooth LE devices, read their
service and characteristics and write to them. It can also be used in server mode to advertise as a
battery server or a Microsoft test service server.

More

e EVERYONE Free

Add to cart
 Wish list
Overview System Requirements Reviews Related
Figure 3.3.1
First turn on the usb and bluetooth switches on the board
=2 COM30 =
| AT+ELEUSE=3
+0K =
OK+UsbBleTransmitMode=3 I
+SUCCESS
[¥] tntoseroll [7]Show timestamp Both L & CR v | 9600 band A @
Figure 3.3.2

Click start scan
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Bluetooth LE Explorer — n

[ continuous Enumeration

snee ]

Total Device Count: 0

Figure 3.3.4
Find our device named Ble Nano and click link

Bluetooth LE Bxplorer

—

[ continuous Enumeration

Total Device Count: 9

o

Figure 3.3.5
We select character character codesCharacteristicl
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<« Bluetooth LE Explorer

(o

{mr  Virtual Pel

Pair

Virtual Peripheral

BT Address: a8:10:87:51:b4:90
Number of Services: 4

BT 4.2 Secure Connection: False
Device Connected: True

Refresh

Lnaracterisuc Name: >erviceLnangea - User Uescription; - Han
Service Name: Devicelnformation
Service UUID: 0000180a-0000-1000-8000-008059b34fh
Characteristic Name: Systemld - User Description: - Handle: 17
Characteristic Name: ModelNumberString - User Description: -
Characteristic Name: SerialNumberString - User Description: -
Characteristic Name: FirmwareRevisionString - User Description:
Characteristic Name: HardwareRevisionString - User Description:

Characteristic Name: SoftwareRevisionString - User Description:

Characteristic Name: ManufacturerNameString - User Descriptiol

Characteristic Name: leee11073_20601RegulatoryCertificationDatalList - User Description:

Characteristic Name: Pnpld - User Description: - Handle: 33 -

Service Name: 65504
Service UUID: 0000ffe0-0000-1000-8000-00805f9b34fb

Characteristic Name: SimpleKeyState - User Description: Characts

Ble-Nano - 65504 - SimpleKeyState
Handle: 36
Read Value: test Read Again = (O Decimal O

Write Value:

Properties: Read, Write, Notify
Use Windows notifications
Notify

@D on

Descriptor Name: ClientCharacteristicConfiguration - Handle: 38 - Value: 00-00

Descriptor Name: CharacteristicUserDescription - Handle: 39 - Value: 43-68-61-72-61-63-
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O Decimal O Hex

}ale: 13 - value: Kead NOT rermitteda

- Value: 90-B4-51-00-00-87-10-A8
Handle: 19 - Value: Model Number
Handle: 21 - Value: Serial Number
- Handle: 23 - Value: Firmware Revision
- Handle: 25 - Value: Hardware Revision
- Handle: 27 - Value: Software Revision

n: - Handle: 29 - Value: Manufacturer Name

Value: 01-0D-00-00-00-10-01

eristic 1 - Handle: 36 - Value: NULL

Figure 3.3.6

Hex (® uTrs

(® utrs

- X
- Handle: 31 - Value: FE-00-65-78-70-65-72-69-6D-65-6E-74-61-6C
- X
com22
t
helloword
M B#:% R []5hov timsstanp NL A0 CR v 9600 RAFEE

Figure3.3.7
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Ble-Nano send hellowin10

Ble-Mafed - 55504 - SimpletsySlate
Hardhe: 36

Hd ke Fead Again | () Decimad (D) viex (®) umrs O v

wiite vaiue  Caicca | wie | () dedmal () bex @) wen
Properties: Read, Weile, Notify ® cou o =
Use: Windhoews Potificationss |
Mtify hel loword
@D o

escriptor Hirme: SlhantCharschirkiticConfigarstiol

Descriptor Mame: CharscterivticterDescription -

Figuer 3.3.8

Chapter 4 introduction of AT instruction

4.1 AT instruction set

Users can communicate via a serial port and bluetooth chip, a serial port using Micro - USB cable, baud
rate support. 9600192 00384 00576 00115 200. The default baud rate of the serial port is 9600bps. ( note:
when sending the AT command must be carriage returns, the AT command can only be effective in the
module not connected state, once the bluetooth module is connected to the equipment, bluetooth module into
data passthrough mode), the AT commands are case sensitive, both ends in return, newline characters: \ r \

n)

+0K "

[¥] hutosero 11 [7]Show timestamp Both WL & CR ~ | 8600 baud - Clear output
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Note: Need send CRLF end line

List Command Effect M/S | Work Mode default
1 AT+ALL Print all the configuration information for | M/S |/ /
the BLE configuration
2 AT+BAUD Configure serial port baud rate M/S 9600
3 AT+PARITY Set the serial port check bit M/S 0
4 AT+STOPBIT Set the serial port stop bit M/S 0
5 AT+NAME Configure bluetooth device name M/S Ble-Nano
6 AT+VER View the BLE firmware version number M/S V1.1
7 AT+MAC View bluetooth 12-bit MAC address S /
8 AT+ROLE Configure the BLE master-slave mode M/S 1
9 AT+SCAN Scan surrounding bluetooth devices M /
10 AT+CONN Connect the scan result to the subscript of | M /
bluetooth
11 AT+CON Connect the corresponding Mac addressto | M /
bluetooth
12 AT+AUTOCON | Automatically connect to the nearest slave | M 0
bluetooth, and restart to take effect
13 AT+DISCON Break the current link /
14 AT+AUTH Set whether a password is required for a S 0
bluetooth connection
15 AT+PASS Set the bluetooth connection password S 000000
16 AT+ MODE Set bluetooth working mode M/S 0
17 AT+ BLEUSB Set bluetooth USB and bluetooth data M/S 0
transfer modes
18 AT+ TXPOWER | Set bluetooth transmission power M/S 0
19 AT+MINI_INTE | Set the minimum communication interval | M/S
RVAL of BLE chip
20 AT+MAX_INTE | Set the maximum communication interval | M/S 6
RVAL of BLE chip
21 AT+SRVUUID Get the bluetooth signature UUID M/S OXFFEOQ
AT+CHARUUID | Gets the character signature M/S OxFFE1
21 AT+RXGAIN Set the BLE receive gain M/S 1
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22 AT+RESETR Bluetooth device software restart M/S /
23 AT+SETTING system settings M/S /
4.2 AT Instruction set specification
1. Test instruction
Command Response Parameter
AT +0OK NULL
2. Print all configuration instructions for Ble-Nano
Command Response Parameter
AT+ALL Detailed configuration Null
information
3. Configure serial port baud rate
Command Response Parameter
AT+BAUD=<Param> OK+Baud=<Param> 0:9600
+SUCCESS 1:19200
2:38400
3:57600
4:115200
4, Configure the check bit for the serial port
Command Response Parameter
AT+PARITY=<Param> OK+Parity=<Param> 0:NULL

+SUCCESS

1: even parity check
2: Odd Parity Check

5. Configure the stop bit for the serial port

Command Response Parameter
AT+STOPBIT=<Param> OK+StopBit=<Param> 0:1bit
+SUCCESS 1:2bits
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6. Configure bluetooth name

Command Response Parameter
AT+NAME=<Param> OK+Name=<Param> Bluetooth Name
+SUCCESS
7 Query BLE-Nano firmware version
Command Response Parameter
AT+VER OK+Version=<Result> Null

8. Query the Mac address of bluetooth

Command Response Parameter

AT+MAC OK+Mac=<Result> Null

9. Query sets bluetooth master-slave mode

Command Response Parameter
AT+ROLE=<Param> OK+RoleMode=<Param> 0:Master
+SUCCESS 1:Slave

10, Bluetooth master slave mode scans nearby slave

Command Response Parameter

AT+SCAN OK+Scan Null
OK+DISC[0]:xxxx
OK+DISC[1]:xxxx

OK+SCAN DONE

11.  Connect slave bluetooth by scanning return index

Command Response Parameter
AT+CONN=<Param> OK+CONN=<Param> Scan slave bluetooth subscript
Numbers

12,  Connect the slave to bluetooth by connecting the master to the slave via bluetooth Mac address

Command Response Parameter

AT+CON=<Param> OK+CON=<Param> Slave bluetooth address
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OK+Scan

OK+SCAN DONE

OK+DISC[0]:3234CFE9D1C3
OK+DISC[1]:464288AEABSF
OK+DISC[2]:3CA5080A62FB
OK+DISC[3]:30AEA42BF189
OK+DISC[4]:58803C6EFBOA

AT+CONN=1 Represents the second bluetooth device scanned by the connectionAT + CON =

464288AEABSF Connect directly to a device with the Mac address 464288 AEABSF

13. Enable bluetooth automati

¢ connection mode

When enabled, the bluetooth module will automatically connect to the device that was successfully

connected last time

Command

Response

Parameter

AT+AUTOCON=<Param>

OK+AutoCon=<Param>

0: Close automatic connection

+SUCCESS 1: Automatic connection at
startup
14,  Disconnect from the current bluetooth device
Command Response Parameter
AT+DISCON OK+Disconnect Null
15.  Set whether a password is required for a bluetooth connection
Command Response Parameter
AT+AUTH=<Param> OK+AuthMode=<Param> 0: Not need Password connection
+SUCCESS required

1: Password connection required

16.  Setting the bluetooth connection is a password
Command Response Parameter
AT+ PASS=<Param> OK+ PassWord=<Param>
+SUCCESS
17,  Set bluetooth working mode
Command Response Parameter
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AT+ MODE=<Param>

OK+ WorkMode=<Param>

0: unvarnished transmission

+SUCCESS 1: driving pattern
2:iBeacon
18.  Set bluetooth USB and bluetooth data transfer modes
Command Response Parameter
AT+ BLEUSB=<Param> OK+UsbBleTransmitMode=<Param> 0O:close
+SUCCESS 1:USB Serial data to BLE
2:BLE data to USB H: [
3:USB Serial data and
BLEunvarnished transmission
19,  Set the bluetooth transmission power
Command Response Parameter
AT+ TXPOWER=<Param> OK+TxPower=<Param> 0:4db
+SUCCESS 1:0db
2:-6db
3:-23db
19. Sets the minimum communication interval in milliseconds for the BLE chip
Command Response Parameter

AT+MINI_INTERVAL=<Param>

OK+ Mini_Interval=<Param>
+SUCCESS

For PC and Android, it is
recommended to set it to 10i0S
device, and it is recommended to
set it to 20

20, Sets the maximum communication interval in milliseconds for the BLE chip

Command

Response

Parameter

AT+MAX_INTERVAL=<Param>

OK+Max_ Interval=<Param>

For PC and Android, it is

+SUCCESS recommended to set it to 10i0S
devices and 40
21. Set the BLE receive gain
Command Response Parameter
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AT+RXGAIN=<Param> OK+RxGain =<Param> 0: Typical Gain
+SUCCESS 1: HG(high gain)

22. Set the BLE feature code UUID

Command Response Parameter

AT+SRVUUID Servic UUID=0XFFEO

23. Set the BLE character feature code

Command Response Parameter

AT+CHARUUID Char UUID=0XFFE1

24, Software Reset

Command Response Parameter

AT+RESETR null NULL

25, System setting

Command Response Parameter
AT+SETTING=<Param> +SUCCESS DEFAULT: factory data reset
PARI_DEFAULT :Clear pairing
information

4.3 development instructions

Because bluetooth of the product is pass-through function, bluetooth programming is actually to read and
write arduino serial port (Serilal)

BLE protocol stipulates that the length of each bluetooth packet should not exceed 20byte, and the data
transmission interval of each packet should be more than 150ms, otherwise it is easy to lose the packet. We
need to pay attention to two points when programming

4.4 Ble-Nano master-slave communication and Processing application

Most of the time, we use Ble Nano and Processing to complete our own ideas. The simplest solution is as
follows
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-\

=gl |the host Ble-Nano the slave Ble-Nano
micro USB data wire Bluetooth i
S
Sensor
Figure4.4.1
Stepl. First read the MAC address of the slave (COM57) usb connection to the slave (COM52) as follows
' COMS7 ' . =
ATHMAC| | Send

[¥] Autozera 11 [7|Show timestamp | Both L & CR vI 9500 baud -:

Figure 4.4.2

Step2. Connect Usb to host Ble Nano and set it to host (COM52) mode
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& coms2 . ESREER
e

COK+RoleMode=0
+5UCCESS

hutoscroll D Show timestamp :Eoth L & CR v: :‘BEIUU band v: Clear output
Figure 4.4.3
Step3. Turn on the automatic connection function of (COM57) to facilitate direct connection next time
(@ coms7 - " = G |
AT+ELEUSE=3

OE+4+UskBleTransmitMode=3
+5UCCESS

Antosecroll D Show timestamp

Both IL & CR v 9500 bsud

- Clear output

Figure 4.4.4
Step4. AT+BLEUSB=3 host (COM52) open USB serial port and bluetooth communication function so that

bluetooth can communicate directly with USB port
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& coms2 ESREER
AT+ELEUSE=3)|
OK+UsbBleTransmitMode=3
+3UCCESS
hutoscroll D Show timestamp :Eoth L & CR v: :‘BEIUU band v: Clear output
Figure 4.4.5
Step5. AT+CON add slave machine (COM57) MAC address can be directly connected

& comsz [ESREER ™

QE+CONN
CharHandle=0x25
Connected

[ hutoscroll [F Show timestamp Both IL & CR = |9600 besud  +
Figure 4.4.6
Note that if there are other programs in the host that will affect the use, it is recommended to burn a blank

program in the host arduino

The host connects to the computer by creating a virtual port. In my computer device manager, | can see the
port number

The corresponding port number can complete the communication
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4.5 FAQ

Q1: What is the difference between a Ble-Nano and a regular Nano board, and how do | start using this
development board

Al: Ble - is the Nano in the original official arduino Nano V3.0 adding CC2540 Mini bluetooth 4.0 interface
- Usb upgraded to a more general Micro - Usb interface, pin function is fully compatible with latest
Bootload Bootload burning need to use the above 1.8.8 IDE can burn, other methods of use please refer to
the official arduino Nano usage.

Q2 : Common problem of abnormal communication between bluetooth 4.0.

A2: Recommended inspection steps:

1) Update firmware to latest version;

2) Restore factory Settings by AT instruction (AT+SETTING=DEFAULT). (see: configure BLE
devices by AT instruction)

3) Check whether the communication baud rate of bluetooth module, program code and other relevant
places is consistent; (the control panel with a crystal oscillator frequency of 8MHz supports a baud
rate of up to 38400bps.)

4) Whether the bluetooth device supports 4.0 or not, there will be compatibility problems with the
bluetooth module of CC2540 and other brands. Please try your best to connect with the bluetooth
module of CC25xx

Q3 :Why can't my phone connect to the Ble-Nano, and even if it does, it can't communicate?

A3: Please check whether your mobile phone supports bluetooth 4.0. In addition, please use the Scan button
in the APP to Scan the connection of Ble-Nano. No password is required for connection. The bluetooth
setting interface and other BLE apps are not supported.

Q4:How to use Ibeacon function?

A4: Not support

Q5 : Does Ble-Nano support multi - connection? | want to connect many slave machines with one host, how
many can | connect at most?

A5: Ble-Nano does not support multi-connection, but the idea of multi-connection can be realized by
constantly switching binding slave machines.

Q6 : Why can't the Ble-Nano bluetooth 4.0 products connect to bluetooth 2.0 devices?

AG6: In order to achieve very low power consumption, our Ble-Nano series adopts single-mode Bluetooth
Smart, which is optimized in both hardware and software, and can only support BLE, but not connected to
Bluetooth 2.0 devices.
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