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1. Product introduction

1.1 Overview

Arduino WisNode-UART WIFI EVB is based on the RAK473(476) module design of an Arduino-compatible
development board,Can be plugged into the Arduino EVB,it also can be used as a base plate plug other Arduino
series peripherals.This document will be through a detailed description make developers to quickly grasp
RAK473(476) WiFi module. For example, through the PC(C) serial debugging assistant  test module’s AT
command function, Establishment of Socket communications, Use the web or mobile phone APP to configure the

module to the designated router and so on.
1.2 Evaluation Kit Introduction

After buying the Evaluation Kit on Taobao, We will use the following items box send to you,As shown in Figure
1-1. Article in the box as shown in Figure 1-2: A WisNode-UART WIFI EVB,A Micro USB line.If you buy an

external antenna EVB, there will be an antenna in the box.

Figure 1-1
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Figure 1-2

1.3 Hardware Introduction

As the following Figurel-3, 1-4 shown is the Arduino WisNode-UART WIFI EVB hardware and hardware
distribution.Because the RAK473 module and the RAK476 module are very similar in operation and procedure,
Therefore, this document is mainly based on the case of RAK473 WiFi module. However, there are differences
between the tow modules in the peripheral hardware circuit, So when you use this EVB you should pay attention
to the hardware version switch. If you uses the RAK473 module, you should welded a 0Q resistor at R3, As the
Figure 1-3 show. If you uses the RAK473 module, you should welded a 0Q resistor at R6. Besides, different
modules need different external circuit. At the bottom of the EVB, you should welded 0Q resistor follow the
instructions. Use this EVB, Users only need a Micro USB line, one end connected to the EVB, one end connected

to the computer, and pay attention to the use of serial jump cap jump mode.
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Figure 1-3 Arduino WisNode—UART WIFI Top Diagram

Slots Usage:
(1) When WisNode—UART WIFI EVB used independently or as a host: Using H1, H2, H3, H4;
(2) When WisNode-UART WIFI EVB as a slave or plugged into other Arduino board: Using P4, P5, P6, P7

Serial Port connect methods:
(2) When WisNode—UART WIFI EVB used independently or as a host: RXD connect to CTX, TXD connect to CRX;

(2) When WisNode-UART WIFI EVB as a slave or plugged into other Arduino board: RXD connect to TX, TXD connect
to RX;
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corresponding RAK473 module. If
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Figure 1-4 Arduino WisNode—-UART WIFI Bottom Diagram

B 1-5 Arduino WisNode—UART WIFI EVB Linking Methods
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2. Use Introduction

21 STA Mode Test

ConmlUart Assistant

~COM Settings 1 Data receive SAVAGE V405

PortMum IEDMB ‘_! Welcome to BAKATI L==
Baudm |115200 |

DPaity  MOME

Boot information

Datab E

L

StopB 1

@ Close

L

Recw Options—
I Receiwe to file. ..
¥ futo linefeed
I~ Show timestamp
|~ Receive az hex

|” Panse receive

Save. .. Clear

rSend Options il
I~ Data from file ...
I futo checksum
[~ Auto clear input
[~ Send as hex

I™ Send epelic {'I.DCD‘ 2RxD@& 3T<D& 4ADTR® SGHND# EDSH#& 7RTS® SCTS# S.Hl‘..
Interwal i'l 000 ms |
Load. .. Clear Send
1§ Ready! T | Send:0 | Resv:13 _ Reset | y

Serial debugging assistant interface diagram

Use serial debugging assistant test:

(Serial baud rate: 115200, Check bit:NULL,Data bit: 8,Stop bit: 1,Flow control: Disable)

Welcome to RAK473 //Boot information

at+ascii=1 //Set AT command return to the ASCII dispaly
OK

at+psk=123456789 //Set routing password

OK

at+connect=rakwireless //Connection route

OK

at+ipdhcp=0 //Obtain the dynamic IP address

OK

mac=9C:44:3D:00:06:59

addr=192.168.31.103

ETDX1701061900
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mask=255.255.255.0
gw=192.168.31.1
dns1=192.168.31.1

dns2=0.0.0.0

at+ltcp=25000 //Establish a tcp server

OK8

at+recv_data=128,0,59231,192.168.31.180 //Receive tcp client connection event
at+recv_data=0,59231,192.168.31.180,12,hello rak473 //Receive data
at+recv_data=129,0,59231,192.168.31.180 //Receive tcp client disconnect event

2.2 AP Mode Test

Use serial debugging assistant test:

(Serial baud rate: 115200, Check bit:NULL,Data bit: 8,Stop bit: 1,Flow control: Disable)

Welcome to RAK473 //Boot information

at+ascii=1 //Set AT command return to the ASCII dispaly
OK

at+psk=123456789 //Set AP psk

OK

at+ap=RAK473 AP //Establish AP

OK

at+ipstatic=192.168.9.5,255.255.255.0,192.168.9.1,192.168.9.1,0 //Set static IP address

OK

at+ipdhcp=1 //Open dhcp server

OK

at+ltcp=25000 //Establish tcp server

OK8

at+recv_data=connect //Receive STA connect event
at+recv_data=128,0,47466,192.168.9.2 //Receive tcp client connect event
at+recv_data=0,47466,192.168.9.2,12 ,hello rak473 //Receive data
at+recv_data=129,0,47466,192.168.9.2 //Receive tcp client disconnect event
at+recv_data=disconnect //Receive STA disconnect event

Detailed list of AT commands please refer to RAK473(476) UART software programming manual.
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2.3 Creating AP and Establish TCP_SEVER

This part gives an example process of AT command, set the module to AP mode, and establish TCP Sever, PC(C)

connects to the module AP, and create TCP Client to communicate with the module.

(i TCPAIUDP-Debug - (=l )

| Operate(Q) View(¥) Windows(W) Help(H) Language
¢ (2] CreateConnn & CreateServer | 38 Startterver 3 @3 | 38 Connect 52 | %8 5 DisconnAll | 3% Deletctonn %% @ | B

M Server Mode

TCP/UDP test tool interface diagram
Frequency band: 2.4GHZ
Information channel: channel 1
AP Name: rak _ap
AP password: rakwireless
Encryption mode: WAP2-PSK-CCMP
Module IP address: 192.168.9.4
Country code: CN

RS232 irel
WiFi Module(B) |[—= e Y PC(C)

4

PC(A)
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AT command flow is as follows:
Starting-up returns
57 65 6C 63 6F 6D 65 20 74 6F 20 52 41 4B 34 37 33 0D 0A

Set channel
Send: at+channel=1\r\n

Return: 4F 4B 0D 0A

Set AP psk
Send: at+psk=rakwireless\r\n
Return: 4F 4B 0D 0A

Set module to connect the wireless of rak ap
Send: attap=rak ap\r\n
return: 4F 4B 0D 0A

Set module static IP is 192.168.9.4
Send: attipstatic=192.168.9.4,255.255.255.0,192.168.9.1,0,0\r\n
Return: 4F 4B 0D 0A

Setting the module to automatically set the DHCP SEVER parameter
Send: at+ipdhcp=1\r\n
Return: 4F 4B 0D 0A

Module create a TCP Server with local port of 25000
Send: at+ltcp=25000\r\n
Return: 4F 4B 08 0D 0A

When PC connected the module’s ap, module return:

61 74 2B 72 65 63 76 5F 64 61 74 61 3D 82 0D 0A

Use PC create a TCP Client ,IP address is 192.168.9.4, target port is 25000 and connect to the
TCP Server created by WiFi module, module return:
61 74 2B 72 65 63 76 5F 64 61 74 61 3D 80 00 18 CA 02 09 A8 C0O 0D 0A

1 Copyright © Shenzhen Rakwireless Technology Co., Ltd
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61 74 2B 72 65 63 76 5F 64 61 74 61 3D 00 18 CA 02 09 A8 C0 04 00 61 62 63 64 0D 0A

TCP Sever send a string of “ABCD” to TCP Client
Send: at+send data=0,49729,192.168.9.2,4,ABCD\r\n
Return: 4F 4B 0D 0A

 COMSettings COM port data receive

PartMum ]EDM12 J

BaudR |115200 v

at+channel=1

4F 4 0D 04
DPaity  |MOME < ] attpsk=rakwireless
Datab {3 = 4F 4B 0D 04
attap=ral_ap
tops || ] 4F 4B 0D 04

@ Close 4F 45 OD 04
= § at+ipdhep=1
Recw Options 4F 4F 0D 04
I Beceive to file. .. at+ltop=25000
I~ Show timestamp AF 4F 08 0D 04
|¥ Receive as hex

| Receive pause

CO 0D 04

Save. . Clear

04 00 61 62 63 64 0D 04
at+zend_data=0,0,0,4, ARECD
4F 4B 0D OA

rSend Options
I Data from file ...
[ Auto checksum
I Auto clear input
™ Send as hex
I Send cyeclic

ST B5 BC B3 6F BD 65 20 T4 6F 20 52 41 4B 34 37 33 0D OA

attipstatic=192. 168, 9. 4, 265, 255, 266, 0, 192, 168.5. 1, 0,0

g1 74 2B T2 65 63 T BF 64 61 T4 61 3D 52 0D O4
51 74 2B T2 65 63 75 BF 64 61 T4 61 3D B0 00 CZ D2 OZ 09 AR

| |61 74 2B T2 65 63 TG BF 64 61 T4 61 30 00 18 Ci 02 02 A CO

Interval (100 ms

Load. .

attzend_data=0,0, 0,4, ARCD

Clear

& COMSettings

Send: 273

Send

Reset 4

Recv: 182

Operate(Q) View(¥) Windows(W) Help(H) Language x
) CreateConnn & CreateServer | 32 2oz 32 | % Disconnall | 38 DeleteConn 5% | @ | & |
Properties # % | 4192.168.9.4:25000 | b x
2 Client Mode T
DastIP: oo T
> 192.168.0.4:25000 o r— Eend BT A e E s oz

B, Server Mode
DeztFort

[” Send Hex | Send File[ Send Keceived

Clear | Option| — Broadption

25000
r

4001
Type [1CP
r

Eve |0 s
-

Eve |0 ms
Disconnect
Rec

Count.

Send

abed

[ Save(In Time)

StopShow | Clear

Save | Option| [ ShowHex

ABCTABCT

[«
Reew B
Clear

-
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2.4 Module connected to Router (STA) and Establish TCP Client
This part gives a sample process of AT command, connect the module with the router with SSID of RAK, PSK of
rakwireless, then establish TCP sever. PC (C) establishes TCP Client and connects to the module terminal TCP

SEVER to transmit data.

RS5232
------------ e
k\

’11

-
~. -

. L

Wireless s, A -~

-
-
~, -
N, -
) g

Wireless

Frequency band: 2.4GHZ

AP name: rak_sta

AP password: rakwireless

Encryption mode: WPA2-PSK

IP address of WiFi Moudle (B): DHCP acquiring
RAK 2.4GHz

AT command flow is as follows:
Boot information

57 65 6C 63 6F 6D 65 20 74 6F 20 52 41 4B 34 37 33 0D 0A

Scan wireless network with SSID of rak sta in all channels
Send: at+scan=0,rak sta\r\n

Return: 4F 4B 01 0D 0A

Set wireless password is rakwireless
Send: at+psk=rakwireless\r\n

Return: 4F 4B 0D 0A

Module connects the wireless network with SSID of rak sta
Send: attconnect=rak sta\r\n

Return: 4F 4B 0D 0A

1 Copyright © Shenzhen Rakwireless Technology Co., Ltd
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Open module DHCP Client, obtain module IP address
Send: at+ipdhcp=0\r\n

Return: 4F 4B 9C 44 3D 00 06 52 7F 01 A8 CO0 00 FF FF FF 01 01 A8 C0 01 01 A8 C0 00 00 00 00 0D 0A

PC terminal use TCP/UDP tool to establish TCP Sever with local port of 9000, and start up the server. The module

terminal establishes TCP Client, and then connects to the TCP Sever of PC terminal

Send: at+tcp=192.168.1.106,9000,25000,0\r\n

Return: 4F 4B 00 0D 0A

TCP Sever of PC terminal sends a string of "abcd" to TCP Client, the module returns

61 74 2B 72 65 63 76 5F 64 61 74 61 3D 00 28 23 6B 01 A8 C0 04 00 61 62 63 64 0D 0A

TCP Client of module terminal sends TCP Sever of PC terminal a string of "ABCD"
Send: at+send_data=0,9000,192.168.1.106,4,ABCD\r\n
Return: 4F 4B 0D 0A

COMSettings ~COM port data receive

Partum [C0M12 =] | |57 65 6C 63 6F 60 B5 20 74 6F 20 52 41 4B 34 37 33 0D 0A
+ =, rak_=zta

115200 atfsean=0, rak_

Baudi 4F 4B 01 0D 04

DPay | MOME 1 attpsk=rakwireless
DalaB & 4F 4B 0D 04

attconnect=rak =sta
Stop | =] 4F 4F OD 04

4F 4B BC 44 3D 00 05 52 TF 01 48 CO 00 FF FF FF 01 01 48 CO

01 01 A8 CO 00 00 00 00 0D 04

L Gn s at+top=192. 168, 1. 107, 8000, 25000, O
[ Receive to file... 4F 4F 00 0D 04
| Shew timestanp 61 T4 2B T2 65 63 76 5F 64 61 74 61 3D 00 28 23 6B 01 43 CO
v Receive as hex 04 00 61 52 63 64 0D 0A
[~ Receiwe pause attzend_data=0,0, 0, 4, ABCD
4F 4B 0D 04
Save. . . Clear

Zend Options

[ Data from file ...
[ Auto checksum

[ huto clear input
[~ Send as hex

I Send cyclic

Interval [100 ms || i+cend data=0,0,0,d, 4BCD

Load. .. Clear Send
[& COMSettines Send: 418 Recy : 281 Fesat .
2 Copyright © Shenzhen Rakwireless Technology Co., Ltd
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Operate(Q) View() Windows(W) Help(H) Language X
{z) CreateCannn & CreateServer | 32 “tartterer 3 €3 | 38 Connec S8 | 32 Disconnall | 3 DeleteConn 3% | G Q%
Properties ® x| 741921681127:25000 e

| Client Mode
DestIF TR -
| B Server Mode kA Send [Tihtobend Eve e Stop
E+-38 Local(192.168.1.107):9000, [~ Send Hex [~ Send File[” Send Received e [ | e
DestPort: |Z5000 |_| i

- [ 192.168.1.127:25000

bed
[F LocalFort e

EGH]
Type ITCP vl

[T AtuoConn

Rec ‘ StopShow | Clear | Save | Option| [ Showlex
S [~ Save (In Time) | _l

KECD
Recv |4
Clear
< (] »
Send Speed(B/S): 0 Receive Speed(B/S): 0
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2.5 Network Configuration

This part mainly introduces several network configurations of RAK473, RAK473 mainly includes three kinds of
network configuration modes, that is, AP, WPS and Easyconfig.
2.5.1 AP Network Configuration

This section introduces how to use the web page to configure the module to the specified. router under the
AP mode.
Boot information
57 65 6C 63 6F 6D 65 20 74 6F 20 52 41 4B 3437 33 0D 0A

Start web configuration, the module will establish ap according to the internally stored web parameters,ap name

defaults to RAK473 WEB XXXXXX (XXXXXX is module MAC address after six bits).

Send: at+start web\r\n

Return: 4F 4B 0D 0A

COMSettings COM port data receive
Portum [C0M12 =] | |57 55 6C B3 6F 6D 65 20 74 6F 20 52 41 4B 34 37 33 00 04

at+start web
Bt |10 -] 4F B 6D 0a
DPaity  |MOME

DatB  |©

Recw Options

[ Receive to file...
[ Show timestamp

W Receive as hex

|~ Receive pause

Save. .. Clear

Send Options

[ Data from file ...
| #ute checksum

I futo clesr imput
I Send as hex

[~ Send eyclic

Interval |100 ms HE—S[EIT_‘,VE}J
Load. .. Clear Send
L& Ready! Send: 432 | Recv:323 Resat |

PC terminal connects module ap to open web page, input 192.168.7.1 to go to the webpage, then enter the user

name "admin" and password "admin" to go into the web page.

1 Copyright © Shenzhen Rakwireless Technology Co., Ltd
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Windows &%

fiiT RAK LOGIN BIfRSEE 192.168.7.1 ERFAFPENERE.

= HEESEEHRL A S S A S S (e EE
HIEEIAIE).

-

I

In the network configuration page:
1, Slect the Wlan Mode of STA mode
2, Click on "Search" to search ap hot spots around the module, and
choose one of the ap for the module connection
3, Select AUTO as channel selection mode
4, If ap is encrypted, then fill in password of ap
5, Select the DHCP Mode of DHCP

6, Click "Save", and jump to the next page

N

Low Power Wifi For 10T

Advance

FW Update

~ @show
DHCP [~]

2 Copyright © Shenzhen Rakwireless Technology Co., Ltd
ETDX1701061900



4

AR SRR AR AR
RAK

The simplest, the best

7, Save the Settings

Shenzhen Rakwireless Technology Co., Ltd

WISNODE-UART WIFI EVB QUICK START GUIDE

8,Starting automatical net-connecting,The module is

connected to the designated router

Send: at+auto_connect\r\n

Return: 4F 4B 9C 44 3D 00 06 52 7F 01 A8 CO0 00 FF FF FF 01 01 A8 C0 01 01 A8

C0 00 00 00 00 0D 0A 45 52 52 4F 52 FF 0D 0A

COMSettings

COM port data receive

Parttum ]EUMWZ J
Baudn 1152000 -
DFaity | MOME

DataB | 5
StopB 1

Reav Options

[~ Receive to file
[~ Shew timestamp
¥ Receive as hex

|~ Receive pause

Save Clear

Send Options

[~ Data from file ...

[~ #uto checksum
[~ duto clear input
[~ Send as hex

[~ Send cyclic

Interval [100 ms

Load. .. Clear

[# COMSettings

Net Config
Advance

FW Update

at+aufo_connect

57 65 6C 63 6F 6D 65 20 74 6F 20 52 41 4B 34 3733 0D 0A

4F 4B 9C 44 3D 00 06 52 7F 01 A8 CO 00 FF FF FF 01 01 A8 C0 01 01
|AS C0 0000 00 00 0D 0A 45 32 52 4F 32 FF 0D 0A

at+auto_connect

Low Power Wifi

Save success !

Send

Recv: 414 Reset |

For 10T

fZ|English

The current configuration will take effect after restart.

If you still need to configure the other pages of

information,please go to complete your required

configuration.

Configuration is complete,you can log on to the advanced

Settings page,click on the"reset"button.

Confirm to reset the module?

Copyright © Shenzhen Rakwireless Technology Co., Ltd
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In the "advanced management" page, the login account and password can be modified.

Rax

Net Config

In the "advanced management" page, the login account and password can be modified.

Net Config

Advance

4 Copyright © Shenzhen Rakwireless Technology Co., Ltd
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2.5.2 Easyconfig Configuration
This section introduces how to use mobile APP to one-key configure the module to the specified router. And

please download RAK47X Config Tool APP from http://www.rakwireless.com.

Stepl: The mobile phone connects to the network that module will be connected to. Open RAK47X Config Tool
APP, Ssid automatic filling, input Psk:

2t e & P P © & & 10%E 21:20

SimpleConfig

1.Let phone connect to a network.
2.Input the password of the network.
3.Click "default” key to let device be in
simpleconfig mode.

APConfig

Use APC to configure local

4. Click "Connect" to start configure the

device connect to a network

device to the network.

5.If configed succ
MACofthe device{ Please enter the correct

route password

hlink /

1234567890

1
Connect
o | comea
il oTA

LocalScan

Step2: Reset wifi module, Send at+easy config\r\n, make the module get into configuration status, and “link”

indicator light faster flicker:
u 0 test- ERAE
(R WERE EFN) FMO) EET) EEH)

Welcome to RAKATG o
attascii=1 | Open ascii display
il JOK
il 3:’3553’_0011* 12 —* | Send AT command
mac=9C:44:3D:00:06:10
fl ||addr=192. 168. 3. 7 | _—»| Configure successful
mask=255. 255.255.0 °
ew=192.168. 3.1
dns1=192. 168. 3.
il [|[dns2=192. 168. 3.

1
1

1] m

B 1:06:09 ANSI 115200 8-M-1| SCROL CAPS | NUM

1 Copyright © Shenzhen Rakwireless Technology Co., Ltd
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Step3: Click Connect, start configure:

SimpleConfig

1.Let phone connect to a network.
2.Input the password of the network.
3.Click "default” key to let device be in
simpleconfig mode.

4.Click "Connect" to start configure the
device to the netwark.

5.If configed success,it will return the
MAC of the device,or return timeout.

hlink

1234567890

Step4: If configure successful, APP will return module’s mac address:

Configured Device

9¢:44:3d:00:06:10

OK

2 Copyright © Shenzhen Rakwireless Technology Co., Ltd
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3. Modification Records

Edition Author Date Modification content
V1.0 Wenyong.tang 2017/01/06 Creating document
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