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1 Examples Overview 
 
1.1 Introduction 

 
This Application Note covers the configuration and usage of the ethernet interface included with the WF121 
module for software versions 1.3 and later. The SDK includes two separate ethernet examples, "eth" and 
"eth_device". The first example, "eth", demonstrates how the WF121 can be configured to operate as an 
Ethernet-to-WiFi bridge. The second example, "eth_device", demonstrates how the WF121 can be configured to 
operate as an Ethernet Device. This application note breaks down each of the two examples into their 
respective components so that each component can be described in a functional sense individually. 

 
Each of the two projects includes 2 BGScript source files, an HTML source file and companion CSS style sheet, 
a project configuration file, and an image used by the HTML source file. The BGScript source in each project 
are responsible for the application logic while the HTML source files provide a user facing medium (Web Page) 
for user defined parameters. This application note is comprised of three sections: the first sections provides an 
overview of the possible Ethernet connectivity modes, the second covers the "eth" example, and the last section 
covers the "eth_device" example. 

 
1.2 Ethernet connect modes 

The WF121 is capable of operating in the one of the three following Ethernet "modes": 

Ethernet-to-Wi-Fi bridge 
Ethernet Server 
Ethernet Device 

 
1.2.1 Bridge 

 

 
Bridge mode 

 
The Ethernet-to-Wi-Fi Bridge mode can be used to provide Wi-Fi connectivity for devices that only support 
Ethernet connectivity. The "Bridge" forms a transparent data pipe between the Client ethernet interface and the 
Wi-Fi network connected to by the WF121, allowing for a bi-directional data stream. 

 
In this example, the setup is made easy by running an HTTP-server on the module, accessible via the Ethernet 
connection and a web browser. After the Wi-Fi network has been configured the WF121 will act as a Bridge and 
the Wi-Fi router only sees the end device (i.e., the device connected to WF121 over Ethernet) and will assign 
an IP address for the end device. 

 
1.2.2 Ethernet Server 
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Ethernet Server 
The Ethernet server mode is designed to enable the configuration of the WF121 Wi-Fi module using internal 
web pages of the module. Using this setup the module may be setup to act as a Wi-Fi client in bridge mode. 
Before setting the mode on, the module must first be initialized like a Wi-Fi access point with or without DHCP 
server usage. 

 
 
1.2.3 Ethernet Device 

 

 
Ethernet Device 
The Ethernet device mode can be used to connect the WF121 to a network with an Ethernet cable. 
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2 Implementing Wi-Fi Bridge ("eth" SDK example) 
 

The "eth" example included in the SDK demonstrates how the WF121 module may be configured to act as an 
Ethernet-to-Wi-Fi bridge between a Wi-Fi network and client device that only supports Ethernet connectivity. 
This section provides an overview of the "eth" example, breaking down the project into its' individual 
components. 

 

 
 
2.1 Project Configuration 

 
2.2 Module firmware compiling and installation is covered in WF121 
Configuration Guide. 

The project configuration is contained within the project.xml file. The project configuration for the "eth" example 
is defined by four tags: <hardware>,<script>, <binary>, and <files>. 

 

 
 

<hardware> Defines the XML-file or XML-tags containing the hardware configuration. 
<script> Defines the BGScript-file which contains the BGScript application code. 
<binary> Defines the WF121 firmware image used in the project. 
<files> Defines the HTML, CSS and image files used by the embedded HTTP server. 

 
2.2.1 Hardware Configuration 

 
The project.xml file contains the hardware configuration for the WF121 Wi-Fi module. It describes which 
interfaces and functions are used and defines their properties: 

 

 

 
The Ethernet cable used between WF121 and PC must be of the cross-over type. 
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<uart> This setting configures the UART interface. The UART tag sets the UART2 
Interface to use 5000000 bps baud rate and enables hardware flow control. The UART provides access 
to the BGAPI protocol. 
<ethernet> This setting enables the Ethernet (RMII) interface on the WF121 module. 
<sleep> This setting enables INT0 (pin 38) wake-up interrupt. 

 

2.2.2 WF121 Development Kit Physical Hardware Configuration 

The following switch positions should be used in regards to the WF121 Development Kit 

Set the Ethernet switch (labeled SW1) to ON position 
Set the UART1 switch (labeled SW4) to OFF position 
Set the UART2 switch(labeled SW5) to ON position 
Set board power switch (labeled SW14) to ON position 

 

 
 
 
2.3 BGScript 

 
The BGScript source file, wifi.bgs, included with the "eth" example is responsible for implementing the 
application logic. The BGScript source file, wifi.bgs, includes multiples events and procedures, which together, 
comprise the BGScript application functionality. The events most closely related to the overall application 
functionality are covered here in more detail. 

 
Functionality of embedded HTTP server is specified in HTTP Server Example v1.3 document. 

 
Flowchart illustrates the logical flow for a successful operation of the Ethernet-to-Wi-Fi Bridge. 

 
When Ethernet port is used with the WF121 Wi-Fi Module (applies to all Ethernet applications) the 
following pins / ports of WF121 cannot be used for any other purpose. 

 
RD1, RD7, RD8, RD9, RB15, RD[port] and RF0 and RF1. 
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2.3.1 system_boot Event 

 
The system_boot event when the module is powered up: 
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2.3.2 sme_wifi_is_on Event 
 

The sme_wifi_is_on event is received when Wi-Fi hardware is initialized: 
 

 
 

2.3.3 sme_scanned Event 
 

The sme_scanned event is received when Wi-Fi access point scanning is done: 
 

 
 

2.3.4 sme_ap_mode_started Event 
 

The sme_ap_mode_started event is recieved when Wi-Fi access point is initialized: 
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2.3.5 sme_connected Event 
 

The sme_connected event is received when module connection to defined Wi-Fi access point is ready: 
 

 



Silicon Labs 
 

Page 10 of 14  

3 Implementing Ethernet device ("eth_device" SDK example) 
 
The goal of this example is to connect to a network via Ethernet cable or via Wi-Fi network. Wired network is 
the primary connection and the Wi-Fi connections acts as a backup. Before an automatic connection switch is 
possible, Wi-Fi access point information must be set by using the embedded HTTP server. 

 
3.1 Creating a project 

 
The process of creating a project and configuring the hardware is similar as in the Bridge mode example. 

 
 
3.2 BgScript code 

 
Flow chart illustrates the logical flow for linking the WF121 Ethernet device to a network with the Wi-Fi used as 
the backup connection. 

 
Functionality of the embedded HTTP server is specified in document HTTP Server Example v1.3 document. 

 

 
Ethernet Device flow 

 
3.2.1 Catching System boot 

 
System boot event is sent when the module is powered up: 
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3.2.2 Catching Ethernet link status change 
 

Ethernet link status event is sent when the link is changed from up to down or vice versa: 
 

 
 

3.2.3 Catching Wi-Fi disconnected and Wi-Fi off 
 

Disconnected event is sent when the Wi-Fi connection is lost: 
 

 
 

Wi-Fi is off event is sent when the Wi-Fi state is changed from initialized to uninitialized: 
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#***Nj.,-Fi is off*** 
vent sme_wifi_is_off (state) 

call  hardware_io_port_write (LED_PORT,STA_LED,0) 
call ethernet_set_dataroute (ETH_DEVICE) 

nd 
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