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Renesas Synergy™ Platform 

Synergy Wi-Fi Application Project for DK-S3A7 

Introduction 

This document describes a Renesas Synergy Platform-based Wi-Fi application for a Synergy DK-S3A7 kit, using am 

external JORJIN WG6611 Wi-Fi module (Realtek RTL8711AM) connected over an UART interface. It also 

introduces the APIs for module to configure on-chip networking stack, and the implementation details on the DK-S3A7 

The RTL8711AM Add-on module-based sample application demonstrates how Wi-Fi connectivity can be easily added 

to a multi-threaded application using the SSP, and the target devices of this Wi-Fi add-on application are S3 and S1, 

which have less SRAM memory size than S5 and S7. 

Document Scope 

The following topics are covered in this document: 

• Introduction to Synergy RTL8711AM Add-on Module 

This section is intended to familiarize you with the general capabilities of the module. The information in this 

section is meant as a high-level overview. For the addon installation and limitations, please refer to the Synergy 

RTL8711AM Add-on release note listed in the reference section of this document. 

• Quick setup for DK-S3A7 

This section provides common steps in creating an e2 studio project with the Synergy RTL8711AM Add-on Module, 

and how to connect the JORJIN WG6611 module to the PMODA connector on the DK-S3A7 platform. 

• Wi-Fi Application using Synergy RTL8711AM Addon Module 

This section provides details on creating a sample application, sample code snippets for on-chip networking stack 

support APIs, implementation using SSP, and the supported Synergy RTL8711AM Add-on Module. 

Target Device and Required Hardware 

• Renesas SynergyTM developer kit DK-S7G2 rev 2.0 and above 

• JORJIN WG6611 Wi-Fi module based on Realtek RTL8711AM module with a PMOD plug-in 

• Wi-Fi Access Point or Wi-Fi Router 

Required Resources 

The example application targets Renesas Synergy S3A7 devices. To build and run the application, you need the 

following resources. 

1. e2 studio ISDE 5.3.1.002 or above (from Synergy Gallery→Development Tools→e2studio). 

2. Synergy Software Package (SSP) 1.2.0 (from Synergy Gallery→Synergy Software Package→Download 

Details). 

3. Synergy RTL8711AM Add-on package (from Synergy Gallery→Partner Showcase→Synergy RTL8711 

Module). 

4. Release Notes for items 1, 2 and 3 listed above, from Synergy Gallery. 

Import requirement before installation 

Read the Synergy RTL8711AM Add-on Release Note, chapter 5: Installation 

Installation steps 

Follow these steps: 

1. Download and Install e2 studio from the Gallery in your local directory, for example, 

C:\Renesas\e2studio_5_3_1_002. 

2. Download the Synergy Software Package from Gallery→SSP→Download Details. Install the SSP Distribution 

1.2.0 to C:\Renesas\e2studio_5_3_1_002. 
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3. Download the Synergy RTL8711AM Add-on package. Import the pack file to the folder 

C:\Renesas\e2studio_5_3_1_002\internal\projectgen\arm\Packs. 

Prerequisites 

As the user of this application note, you are assumed to have some experience with the Renesas e2 studio ISDE and 

SSP. For example, before performing the procedure in this application note, you should follow the procedure in the 

board’s Quick Start Guide to build and run the “Blinky” project. 

By doing so, you will become familiar with e2 studio and SSP, and ensure that the debug connection to your board is 

functioning properly. In addition, you are also assumed to have some knowledge on the network communication stack 

and specification of Realtek RTL8711AM Wi-Fi module. 

In addition, you can use the SSP User Manual (available as part of the SSP download) to get complete information on 

the SSP architecture, modules, and starting development with SSP. 

Intended Audience 

The intended audience are users who want to integrate the Wi-Fi connectivity to their application, using Synergy 

MCUs. 
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1. Synergy RTL8711AM Wi-Fi Add-on Overview 

1.1 Key Features 

This section describes the key features of the RTL8711AM Wi-Fi Add-on.  

Form the user Wi-Fi provisioning point-of-view, options selectable by the user are: 

• Interface mode (AP/ Client mode) 

• SSID 

• Channel selection 

• Security selection (WEP/WPA/WPA2) 

• PSK/Passphrase 

 

From the specification of RTL8711AM perspective: 

• Single-Chip 802.11b/g/n 1T1R WLAN SoC 

• Complete 802.11n solution for 2.4GHz band 

• 72.2Mbps receive PHY rate and 72.2Mbps transmit PHY rate using 20MHz bandwidth 

• 150Mbps receive PHY rate and 150Mbps transmit PHY rate using 40MHz bandwidth 

• Compatible with 802.11n specification 

• Backward compatible with 802.11b/g device while operating in 802.11n mode 

• Standards Supported: 

• 802.11e QoS Enhancement (WMM) 

• 802.11i (WPA, WPA2). Open, shared key, and pair-wise key authentication services 

• WIFI WPS support 

• WIFI Direct support  

• Light Weight TCP/IP protocol 

• WLAN MAC Features 

• Frame aggregation for increased MAC 

• Low latency immediate High-Throughput Block Acknowledgement  

• Long NAV for media reservation with CF-End for NAV release 

• PHY-level spoofing to enhance legacy compatibility 

• Power saving mechanism 

 

From the device on-chip stack interface point-of-view: 

• JORJIN WG611 Wi-Fi Module provide an AT Command interface for existing MCU to configure above features. 

• Wi-Fi provisioning support 

• Networking support APIs 

• Scan 

• Get network information 

• TCP Socket APIs 

• Client 

• Server 

• Transparent transmission 

• UDP Socket APIs 

• Client 

• Server 

• Transparent transmission 

• SSL Connection 

• Module Setting 

• Reset system 

• Erase Wi-Fi information 

 

The AT command interface is taken care by the Synergy RTL8711AM Add-on, so user can easily implement a WiFi 

application on target Synergy MCU. 

 



Renesas Synergy™ Platform Synergy Wi-Fi Application Project for DK-S3A7 

R01ANxxxxEU0100  Rev.1.00  Page 5 of 24 

  

1.2 Synergy RTL8711AM Wi-Fi Add-on Design Overview 

The Synergy RTL8711AM Add-on module is designed to provide generic APIs to configure and control the Wi-Fi 

module, so user can directly call provided APIs to execute initialization, provisioning and protocol stack. 

Figure 1.1 shows the layered architecture overview of Synergy RTL8711AM Add-on and how it fits in with the SSP. 

 

Figure 1.1 Synergy RTL8711AM Add-on module architecture overview 

1.2.1 Wi-Fi on-chip stack interface 

Add-on module provides APIs to communicate with the on-chip stack to configure the Wi-Fi setting and to start/stop 

network services on the Wi-Fi module. The Synergy RTL8711AM Add-on supports the Jorjin WG6611 module based 

on the Realtek RTL8711AM (see the reference section for details), which has the on-chip stack that can be enabled and 

used for the application instead of the NetX stack. The on-chip stack is suitable for applications that require the bare 

minimum TCP/IP stack, and use the host MCU that has very limited performance and memory foot-print.  

If you are looking for the flexibility to fine-tune the application and TCP/IP stack as required by the application, you 

can refer to the Synergy Wi-Fi Framework User’s Manual. 

1.3 Synergy RTL8711AM Add-on Module APIs 

The RTL8711AM Add-on module APIs can be categorized as follows: 

• Wi-Fi device driver APIs 

• Wi-Fi Provisioning APIs 

• On-chip Networking Stack APIs 

1.3.1 Wi-Fi device driver APIs 

Wi-Fi device driver APIs can be used to configure the Wi-Fi module with given parameters, get the information from 

the Wi-Fi module, and configure a callback to handle the received data. 

The following APIs are included: 

 Open 

The open function enables the Wi-Fi module and initializes a thread to handle its AT command interface. The 

open function returns the Wi-Fi control structure, uniquely identifying the instance of the RTL8711AM Wi-Fi 

device driver () 

 Close 

This API turn of the network connection and power Wi-Fi module off. The Wi-Fi framework close function takes 

the Wi-Fi control structure as argument. 

 CleanAllSetting 

This API clean the Wi-Fi provisioning setting by the Module’s Reset pin. 
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 Baudset 

This API can configure the Wi-Fi module’s baud rate for UART communication. After the Wi-Fi module’s baud 

rate is changed, the changed value should be stored and used to update the baud rate of Synergy UART peripheral. 

 MacAddressGet 

This API can be used to read the specified MAC address of each RTL8711AM module. 

 ConfigMode 

The RTL8711AM provides UART communication interface in 2 different modes. This API can be used to configure 

the module interface to be operated in Data Mode or Command Mode. The Data Mode is basically used in 

transparent transmission during the socket connection is opened, and the Transmit and Receive function can 

only be operated in Data Mode. 

1.3.2 Wi-Fi Provisioning APIs 

Wi-Fi provisioning APIs can be used for scanning Wi-Fi networks and provisioning a Wi-Fi module, either in access 

point (AP) or client (Station) mode. 

The following APIs are included: 

 ProvisioningSet 

The API sets the Wi-Fi module in the given mode AP/Station. The ProvisioningSet function uses the 

following parameters to provision the Wi-Fi module: 

• WIFI Mode (enumeration, that is, AP or STA) 

• SSID (string) 

• Channel (string, only used in AP mode) 

• Security type (enumeration) 

• Password (string) 

Note: once the Wi-Fi device is provisioned in any Wi-Fi mode, then in order to switch to another mode, the 

application should call ProvisioningClear function first for preparing new Wi-Fi provisioning. For example, 

if the Wi-Fi device is provisioned in AP mode first and wants to switch to the station mode, then the application 

code should call ProvisioningClear function to clear the previous provisioning and reset the device. Then, 

call ProvisioningSet function to set to station mode. The same applies for switching from the station to AP 

mode. 

 ProvisioningGet 

This API takes the Wi-Fi control structure as an argument and returns the following parameters: 

• WIFI Mode (enumeration, that is, AP or STA) 

• SSID (string) 

• Channel (string, only used in AP mode) 

• Security type (enumeration) 

• Password (string) 

• IP Address (string) 

• Gate Address (string) 

• DNS Server Address (string) 

 ProvisioningClear 

This API takes the Wi-Fi control structure as an argument and clean the current Wi-Fi provisioning setting. 

 Scan 

The API scans the available SSIDs (that is, access points) in range. The Scan function takes the Wi-Fi control 

structure as an argument and returns a list of SSIDs scanned by the Wi-Fi module with the following parameters: 

• SSID (string) 

• BSSID (string) 

• Security type (string) 

Note: The Scan function takes the SSID count as an argument, which acts as an in/out parameter. It specifies the 

size of the scan result  

1.3.3 On-chip Networking Stack APIs 

These APIs can be used to configure the Wi-Fi module to use an on-chip TCP/IP stack, which helps to configure 

the IP address for the interface, and start/stop DHCP server (when configured in the AP mode). 

These APIs can be used by the application to perform data transfer using sockets. It includes the socket APIs, which are 

compliant with BSD APIs. The following APIs are included 
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 tcp_client_socket_connect 

The tcp_client_socket_connect service creates a TCP client socket on the Synergy device IP and 

connects the socket to the specified server’s port. 

Table 1: Parameters 

Name Direction Description 

p_ctrl in Pointer to control block 

server_ip in Server’s IP address 

server_port in Server port number to connect to 

wait_option in 

Defines how the service behaves 

while the connection is being 

established.  

The wait options are defined as 

follows: 

NX_NO_WAIT (0x00000000) 

NX_WAIT_FOREVER (0xFFFFFFFF) 

timeout value (0x00000001 through 

0xFFFFFFFE) 

 

 tcp_server_socket_listen 

The tcp_server_socket_listen service creates a TCP server socket on the Synergy device IP and enables 

listening for a client connection request on a specified TCP port. When a client connection request is received, the 

supplied server socket is bound to the specified port and the supplied listen callback function is called. 

Table 2: Parameters 

Name Direction Description 

p_ctrl in Pointer to control block 

port in Port number to listen on (1 

through 0xFFFF) 

listen_callback in Application function to call when 

the connection is received. If a 

NULL is specified, the listen 

callback feature is disabled. 

wait_option in The wait options are defined as 

follows: 

NX_NO_WAIT (0x00000000) 

NX_WAIT_FOREVER (0xFFFFFFFF) 

timeout value (0x00000001 through 

0xFFFFFFFE) 

 

 tcp_socket_close 

This service deletes a previously created TCP socket 

Parameter p_ctrl 

Definition: sf_rtl8711_ctrl_t * const p_ctrl 

The control block of RTL8711AM Wi-Fi device driver.  

 

 udp_socket_connect 

This service creates a UDP socket on the Synergy device IP and connects this socket to the specified server’s port 

Table 3: Parameters 
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Name Direction Description 

p_ctrl in Pointer to control block 

server_ip in Server’s IP address 

server_port in Server port number to connect to 

wait_option in 

Defines how the service behaves 

while the connection is being 

established.  

The wait options are defined as 

follows: 

NX_NO_WAIT (0x00000000) 

NX_WAIT_FOREVER (0xFFFFFFFF) 

timeout value (0x00000001 through 

0xFFFFFFFE) 

 

 udp_socket_bind 

This service creates a UDP socket on the Synergy device IP and binds this socket to the specified port on the 

Synergy device IP.  

Table 4: Parameters 

Name Direction Description 

p_ctrl in Pointer to control block 

port in Port number to listen on (1 

through 0xFFFF) 

wait_option in The wait options are defined as 

follows: 

NX_NO_WAIT (0x00000000) 

NX_WAIT_FOREVER (0xFFFFFFFF) 

timeout value (0x00000001 through 

0xFFFFFFFE) 

 

 udp_socket_close 

This service deletes a previously created UDP socket 

Parameter p_ctrl 

Definition: sf_rtl8711_ctrl_t * const p_ctrl 

The control block of RTL8711AM Wi-Fi device driver.  

 

 transmit 

This service can be used to send the data out when the JORJIN WG6611(Realtek RTL8711AM) is configured in 

the Data mode. The transmit function takes the Wi-Fi control structure, the data buffer, and the buffer length as 

arguments. The transmit function transparently passes the raw data to the On-chip TCP/IP stack, and then 

JORJIN WG6611(Realtek RTL8711AM) sends TCP or UDP data through an established TCP or UDP connection. 

Table 5: Parameters 
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Name Direction Description 

p_ctrl in Pointer to control block 

p_src in Pointer to a source data buffer 

from which data will be 

transmitted to the JORJIN 

WG6611(Realtek RTL8711AM) 

module 

bytes in Number of units of data to be 

transferred (unit size specified by 

the bit_width) 

wait_option in The wait options are defined as 

follows: 

NX_NO_WAIT (0x00000000) 

NX_WAIT_FOREVER (0xFFFFFFFF) 

timeout value (0x00000001 through 

0xFFFFFFFE) 

 

 receive 

This service can be used to receive the data in when the JORJIN WG6611(Realtek RTL8711AM) is configured in 

the Data mode. If no data is received by JORJIN WG6611, the returning Number of units of received data is zero. If 

a callback function is already assigned to the Wi-Fi Config Structure, the callback function will be automatically hit 

without calling the receive service while the data is received by Wi-Fi module. The Figure 1.2 shows the 

callback setting in the Synergy Configurator. The Figure 1.2 demonstrates the configuration of Wi-Fi control and 

config structure. 

 

Figure 1.2 The property window of RTL8711AM On-Chip Stack on sf_wifi_rtl8711am 

 

Figure 1.3 a snippet of code for Wi-Fi control and config structure configuration 
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Table 6: Parameters 

Name Direction Description 

p_ctrl in Pointer to control block 

p_dest out Pointer to destination buffer in to 

which data will be copied that is 

received from JORJIN 

WG6611(Realtek RTL8711AM) 

module 

bytes in Number of units of data to be 

transferred (unit size is byte) 

 

2. Synergy RTL8711AM Add-on Module Instance 

The application has to define the Synergy RTL8711AM Add-on module instance before it starts using it. This instance 

is a structure which includes pointers to control the structures, config structure, RTL8711AM Add-on APIs structure. 

Following are the members of the Synergy RTL8711AM Add-on module instance. 

2.1 Control structure 

The structure is used in all RTL8711AM Add-on module APIs. It includes the following fields: 

• Pointer to driver handler, which is used by the Add-on module APIs while working with AT Command 

Interface of Wi-Fi module. 

• In the open call, the control structure is pointed to the RTL8711AM driver handler as below snippet of code, 

and the g_rtl8711am_driver is defined by the structure of RTL8711AM driver handler. 

p_ctrl->p_instance_ctrl = (void *) &g_rtl8711am_driver 

 

Figure 2.1 the structure of RTL8711AM driver handler 

2.2 Config structure 

This structure is used in open call which is used to configure various parameters of the Synergy RTL8711AM Add-on 

module. These parameters are listed as below: 

• operation mode: Command Mode or Data Mode 

• module status: connect, disconnect, AP Mode, Socket open, etc. 

• network status: the information of Wi-Fi provisioning 

• UART baud rate: The baud rate setting of AT command Interface. It should be as same as the baud rate of low-level 

communication interface. 

• callback: pointer to callback function for data reception 

• extend: the extension structure is a pointer to the low-level communication interface (UART) 

2.3 RTL8711AM Add-on APIs structure 

This structure contains pointers to the RTL8711AM Add-on APIs specific to a given module. These APIs are already 

mentioned in section 1.3.  
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3. A Wi-Fi Application on DK-S124 Using the Synergy RTL8711AM Add-on Module 

3.1 Overview 

This Synergy RTL8711AM Add-on application project demonstrates the features of the RTL8711AM Add-on module 

on the DK-S124 board. The application project currently does the following: 

• Supports AP mode, create a software AP with user-configured credentials. 

• Supports a web server of WG6611 Module while module is operated in AP mode. Client can use this web page to 

change the provisioning setting of WG6611Module. 

• Supports client mode, connecting to an existing AP/Router with user-configured credentials. 

• Creates a TCP server socket, and waits for the TCP client to connect. 

• Once the TCP server socket is connected, the application allows TCP client to control the LED through the TCP 

data transmission. 

The application is fully integrated with Express Logic Inc.’s ThreadX® RTOS, and SSP modules such as Synergy 

RTL8711AM Add-on. 

The application also includes code that uses a subset of the ThreadX® ROTS feature: 

• Thread operation 

• Semaphores 

 

3.2 Key Features 

The main features of this Synergy RTL8711AM Add-on module -based application project are as follows: 

• Wi-Fi connectivity from Synergy DK-S124 boards to AP (Access point)/Router  

• Establish transparent transmission through TCP connection using On-Chip networking stack 

• Control on board LEDs through the customized protocol. 

3.3 Architecture 

A high-level architecture of the Wi-Fi application is shown in Figure 3.1 and 3.2. In the Figure 3.1, the WG6611 

Module is configured in the AP mode first, and then user can change the Wi-Fi provisioning to connect existing 

AP/Router through the web page of WG6611 Module. In the Figure 3.2, the Wi-Fi application runs in client mode. In 

this case, it connects to the Access Point(AP) or Router, gets the leased IP address from the AP/Router, and becomes 

available for the IP application that uses TCP or UDP IPv4 addressing. The Synergy RTL8711AM Add-on exposes the 

generic APIs to connect to the PMOD-based WG6611 Wi-Fi module. The RTL8711AM Add-on driver communicates 

with the module using the SSP UART drivers.  

The connectivity from the DK-S124 board to the WG6611Wi-Fi module is through a standard PMOD connector. 

 

Figure 3.1 operation scenario 1 of Synergy RTL8711AM Add-on Application 
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Figure 3.2 operation scenario 2 of Synergy RTL8711AM Add-on Application 

3.4 Hardware Requirements 

The DK-S124 board and Wi-Fi module shown in Figure 3.3 and 3.4 are required for the Wi-Fi application project. 

 

Figure 3.3 Synergy DK-S124 
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Figure 3.4 Jorjin WG6611 Wi-Fi module with PMOD adaptor 

3.5 Board Setup 

3.5.1 DK-S124 Board Setup Details 

For the setup: 

• Make sure that 3.3V is selected for PMOD D using jumper (J8), as shown in Figure 3.6. 

Note: It is important to select 3.3V for the modules. Otherwise, the modules might be damaged. 

 

• After setting the jumper as mentioned above, connect the module to the PMOD D, and the micro USB cable to the 

J14 port to power up the board as well as to download the image to the board. 

Note: For the pin description of WG6611 module, please see the Reference section for details 

3.6 Application Set-up 

In order to run the application, the below processes are needed to go through.  

3.6.1 Installation of RTL8711AM Add-on Driver 

Note: Release information and compatible tools 

Release Module Name Version Description 

RTL8711AM Add-on module 1.0.0 This Add-on pack is based on the SSP 
version 1.2.0 

Tools Version Description 

e2 studio 5.3.1 Software development environment 

GNU ARM Compiler 4_9-2015q3 GNU ARM® compiler 
GCC_4.9.3.20150529 

IAR Compiler 7.71.1 IAR ARM® compiler toolchain 

 

The steps to install the distributions are as follows: 

1. Check SSP v1.2.0 has been installed first 

Note: The default installation folder for the SSP is C:\Renesas\e2_studio 

2. Download the RTL8711AM Add-on pack from Renesas Synergy Gallery (https://synergygallery.renesas.com/) 

Note: The file locates in Davicom’s project, which is under Partner Showcase of Synergy Gallery. 

3. Open the SSP Packs folder following the below direction under e2_studio folder 

e2_studio → internal → projectgen → arm → Packs 

4. Manually copy and paste the Ethernet Add-on pack into the Packs folder as the Figure 3.5. 

https://synergygallery.renesas.com/
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Figure 3.5 the directory of e2studio’s pack folder 

After the add-on pack is imported to e2sutdio’s pack folder, the Synergy configurator will be able to see this add-on 

component as the Figure 3.6. 

 

Figure 3.6 The component view of RTL8711AM Add-on module in Synergy Configurator 

3.6.2 Importing and Configuring the Project 

Follow the procedure in the Synergy Project Import Guide (r11an0023eu0116_synergy_ssp.pdf) to import the project 

RTL8711AM_WiFi_Addon_App_V120_DKS124.zip into synergy workspace. In this step, don’t build the 

project.  

Then, open the configuration.xml for the project, select the Threads tab, and choose WIFI Comm Thread. 

You should see a module, which is RTL8711AM On-Chip Stack on sf_wifi_rtl8711am, located on the 

stack content window as Figure 3.7. (If stack content window is empty, you should go back to the last step to check the 

pack folder. 
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Figure 3.7 The Threads view of application project in Synergy Configurator 

3.6.3 Setting the operation scenario of Synergy RTL8711AM Add-on Application 

As the Figure 3.1 and Figure 3.2, there are 2 different operation scenarios for this application. User can open the 

src/wifi_comm_thread_entry.c to manually select the scenario which you want to run. The setting is shown 

as Figure 3.8. 

 

Figure 3.8 setting the operation scenario in user application code 

3.6.4 Modifying the User Credentials in the Existing Project 

User credentials required for the user Wi-Fi network need to be hardcoded in order to run the application on the user’s 

Wi-Fi network. According to the operation setting in the last step, we separately explain the user credential 

modification. 

1. START_IN_SOFTWARE_AP_MODE is defined as 1: 

In this operation, the Wi-Fi module is operated in AP mode, so you may make changes to 

wifi_provisioning_information.SSID and wifi_provisioning_information.PWD 

(password) in the src/wifi_comm_thread_entry.c, remove the default SSID and PWD, and hard code it 

to the SSID and Password, which you want to use for Synergy AP. The snippet of code for this modification is 

shown in Figure 3.9. 
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Figure 3.9 The snippet of code for AP SSID and AP Password modification 

Once the changes are made to the project, the can be build and the image can be downloaded on to the board through 

the on-board J-Link debugger. After the board starts to run, the Synergy AP can be detected by user’s PC as the below 

Figure 3.10. 

 

Figure 3.10 Synergy AP is detected by user’s PC 

Connect to Synergy AP, which is named as Renesas. After the connection is established, you will notice that AP mode 

doesn’t implement DHCP Server feature, so user should change the Wi-Fi port of your PC to static IP address, which is 

in the same domain of the http://192.168.1.1 (WG6611’s web page). The process is shown as below Figure. 
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Figure 3.11 Configure the Wi-Fi port of your PC to static IP address 

After PC gets the right IP address, user can access the web page of WG6611 by entering http://192.1681.1 in the 

browser as the Figure 3.12. 

Note: The Web page of WG6611 module works only on AP mode. 

 

Figure 3.12 Use Web page to modify the provisioning setting for AP mode 

Once we get the web page to display, we can manually modify the SSID, Security Type, Password and Channel of 

module for the AP mode. Also, we can configure module to operate in Station mode and select the existing AP. The 

configuration is shown as below 

 

Figure 3.13 Use Web page to configure the provisioning setting for Station mode 

http://192.1681.1/
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After we click the submit button, the Wi-Fi module will reboot operation based on the latest provisioning setting. 

 

Figure 3.14 Response for successful setting 

2. START_IN_SOFTWARE_STATION_MODE is defined as 1: 

In this operation, the Wi-Fi module is operated in Station mode, so you can make changes to SSID and PWD 

setting for station mode. Basically, you just need to modify the default SSID, which is “Goat iPhone”, and the 

associated Password. 

 

Figure 3.15 Modify the SSID and Password for station mode 

Once the changes are made to the project, the project can be built and the image can be downloaded on to the board 

through the on-board J-Link debugger. After the board starts to run, the application will configure Wi-Fi module to 

connect with AP. When the IP address is printed through the virtual console, which is shown as Figure 3.16, it means 

that the IP connectivity has been established between the board and AP/Router. 

 

Figure 3.16 Renesas Debug Virtual Console 

Following the IP confirmation, application will create a TCP server socket on Port 7, and wait for the TCP client to 

connect. In this time, you can use any TCP testing tool on PC or Mobile to make a TCP connection with Synergy board. 

Here, I use one of the TCP Testing Tools on mobile to connect with Synergy TCP Server socket. The result is shown in 

Figure 3.17. 

 

Figure 3.17 Using WIFI TCP Test Tool on Mobile to test TCP socket connection 
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After the TCP connection is established, you can follow the Figure 3.18 to send the specified command to control the 

on-board LED. The valid commands are listed as below. 

Commands Functions 

LED1:ON# Turns on the LED1 

LED1:OFF# Turns off the LED1 

LED2:ON# Turns on the LED2 

LED2:OFF# Turns off the LED2 

LED1:ON#LED2:OFF# Turns on the LED1 and turn off the LED2 

LED1:OFF#LED2:ON# Turns off the LED1 and turn on the LED2 

 

The Figure 3.18 shows the specified command is ready to send from mobile, and the Figure 3.19 shows the result of on-

board LED control. You may play different command, which is listed above, to see the reaction of Synergy board. 

 

Figure 3.18 Using WIFI TCP Test Tool on Mobile to test TCP data transmission 

 

Figure 3.19 Testing result of on-board LED control 

4. A Wi-Fi Application on DK-S3A7 Using the Synergy RTL8711AM Add-on Module 

4.1 Overview  

The RTL8711AM Add-on application project on DK-S3A7 is not as same as the application project on DK-S124. It is 

intended for developers needing a quick reference when using the Synergy RTL8711AM add-on module APIs. 

The application project currently does the following: 

• Supports client mode, connecting to an existing AP/Router with user-configured credentials. 

• Supports Command Line Interface for user to execute Synergy RTL8711AM Add-on APIs through the PC console. 

• The information of Wi-Fi provisioning and TCP transmission data can be displayed through the PC console. 

 

The application is fully integrated with Express Logic Inc.’s ThreadX®
 RTOS, and Console framework.  

The application also includes code that uses a subset of the ThreadX® RTOS features:  
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• Multiple thread interaction  

• Semaphores  

4.2 Key Features 

The main features of this application project are using the commands to exercise the Wi-Fi applications, with 

instruction that guide you while you learn supported API commands. The supported commands in command line 

interface are listed in the Table 4.1, and the Figure 4.1 shows access to the Root menu form the command line interface, 

where you type the command to run. 

Table 4.1: Command lists 

Command Description Usage 

help Print the introduction message of this 

application 

help 

config_brate Configure the baud rate of RTL8711 

UART interface 

config_brate <rate> 

maximum rate: 115200 

scan Scan for network AP scan 

ap_mode Configure module in AP mode ap_mode <ssid> <password> <channel> 

station_mode Configure module in Station mode station_mode <password> 

status Get the status of Wi-Fi provisioning status 

disconnect Disconnect from the network connection disconnect 

erase_provision Erase the Wi-Fi provisioning setting erase_provision 

tcp Go to the sub menu for TCP commands tcp 

tcp_server_bind Create a TCP client socket to connect to 

TCP server port.  

Configure RTL8711AM AT Command 

Interface in Data mode. (Only transmit 

and receive API can be used) 

tcp_server_bind <IP address of Server> 

tcp_client_listen Create a TCP server socket on specified 

port to wait for TCP client connection. 

Configure RTL8711AM AT Command 

Interface in Data mode. (Only transmit 

and receive API can be used) 

tcp_client_listen <Port of TCP server 

socket> 

tcp_socket_close Return RTL8711AM AT Command 

Interface in Command mode. 

Close the TCP connection 

tcp_socket_close 

tcp_data_send Send the raw data to RTL8711AM on-chip 

stack 

tcp_data_send <data> 

udp Go to the sub menu for UDP commands udp 

udp_server_bind Create a UDP socket to connect to UDP 

server.  

Configure RTL8711AM AT Command 

Interface in Data mode. (Only transmit 

and receive API can be used) 

udp_server_bind <IP address of Server> 

udp_client_listen Create a UDP socket on specified port to 

wait for UDP connection. 

Configure RTL8711AM AT Command 

Interface in Data mode. (Only transmit 

and receive API can be used) 

udp_client_listen <Port of UDP socket> 

udp_socket_close Return RTL8711AM AT Command 

Interface in Command mode. 

Close the UDP connection 

udp_socket_close 

udp_data_send Send the raw data to RTL8711AM on-chip 

stack 

udp_data_send <data> 
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Figure 4.1 help menu showing a list of supported commands 

4.3 Hardware Requirements 

 

4.4 Application Set-up 

 

5. Appendix: Wi-Fi Application creation using the configurator 

Once the Wi-Fi application thread placeholder has been created, the RTL8711AM Add-on Module can be added and 

configured by following the below processes. 

1. The Figure 4.1 shows where we can find the RTL8711AM Add-on Module to add. It’s located on the Framework 

Category. 

2. After the RTL8711AM Add-on Module is added, the Mode Selection Pin, Reset Pin and the callback can be 

configured through the properties view of “RTL8711AM On-Chip Stack on sf_wifi_rtl8711am” 

Note: Make sure to set the pin configuration for Mode Selection Pin and Reset Pin from the Pins tab. 

3. Then, configure the properties of UART driver for RTL8711AM module as the Figure 4.3. 
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Figure 4.1 Adding Wi-Fi framework using framework configurator 

 

Figure 4.2 The properties of RTL8711AM Add-on module for running on DK-S3A7 

 

Figure 4.3 The properties of UART driver for RTL8711AM Add-on module running on DK-S3A7 
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6. Limitations 

• The Synergy RTL8711 Add-on module only supports on-chip stack, so it can’t be used with NetX TCP/IP stack and 

any NetX application protocol. On the other hand, the features of Synergy RTL8711 Add-on module is based on 

the on-chip stake of Jorjin WG6611 module. 

• Currently, the on-chip TCP/IP stack of Jorjin WG6611 module only supports single socket creation. 

7. References 

1. Synergy Project Import Guide attached as part of the Application and this App-Note Bundle, named  

2. Development Kit DK-S124 User’s Manual 

3. Development Kit DK-S124 Design Files 

4. Development Kit DK-S3A7 Design Files 

5. Jorjin WG6611 User Guide 

6. Jorjin WG6611 AT Command User Guide 
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Website and Support 

Support:  https://synergygallery.renesas.com/support 

Technical Contact Details: 

• America: https://renesas.zendesk.com/anonymous_requests/new   

• Europe: https://www.renesas.com/en-eu/support/contact.html  

• Japan: https://www.renesas.com/ja-jp/support/contact.html 
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7. Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific characteristics such as the occurrence of failure at a

certain rate and malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please ensure to implement safety measures to guard them

against the possibility of bodily injury, injury or damage caused by fire, and social damage in the event of failure or malfunction of Renesas Electronics products, such as safety design for hardware and

software including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures by your own responsibility as warranty

for your products/system.  Because the evaluation of microcomputer software alone is very difficult and not practical, please evaluate the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please investigate applicable laws and

regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive carefully and sufficiently and use Renesas Electronics products in compliance with all

these applicable laws and regulations.  Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

9. Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws

or regulations. You shall not use Renesas Electronics products or technologies for (1) any purpose relating to the development, design, manufacture, use, stockpiling, etc., of weapons of mass destruction,

such as nuclear weapons, chemical weapons, or biological weapons, or missiles (including unmanned aerial vehicles (UAVs)) for delivering such weapons, (2) any purpose relating to the development,

design, manufacture, or use of conventional weapons, or (3) any other purpose of disturbing international peace and security, and you shall not sell, export, lease, transfer, or release Renesas Electronics

products or technologies to any third party whether directly or indirectly with knowledge or reason to know that the third party or any other party will engage in the activities described above. When exporting,

selling, transferring, etc., Renesas Electronics products or technologies, you shall comply with any applicable export control laws and regulations promulgated and administered by the governments of the

countries asserting jurisdiction over the parties or transactions.

10. Please acknowledge and agree that you shall bear all the losses and damages which are incurred from the misuse or violation of the terms and conditions described in this document, including this notice,

and hold Renesas Electronics harmless, if such misuse or violation results from your resale or making Renesas Electronics products available any third party.

11. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products.

(Note 1) "Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.
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