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This Week’s Agenda

10/30/17 Wireless Connectivity for IoT Designs 

10/31/17 The Renesas Synergy Platform 

11/01/17 BlueTooth

11/02/17 Wi-Fi

11/03/17 Cellular and More
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Course Description

• This course will focus on three important wireless IoT 
connectivity methods- BlueTooth LE, Wi-Fi and Cellular. 

• A short description of each technology will be provided, along 
with hands-on example implementations. 

• The Renesas Synergy Platform will be used as the target for 
the hands-on implementations and interested students can 
optionally download the free software, which includes the 
popular ThreadX RTOS and associated networking stacks. 

• Additionally, students can optionally purchase a Synergy 
hardware kit to test out the hands-on designs used in the 
course. 

3



Presented by:

Today’s Topics

• Wi-Fi Application Project

• Hardware

• Wi-Fi architecture

• Software flow

• Implementation example

• Resources
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Wi-Fi Application Project
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Required Resources

• Renesas Synergy starter kit SK-S7G2 rev 2.0 and above

• Longsys GT202 Wi-Fi module based on Qualcomm 

(QCA 4002 chipset) with a PMOD plug-in 

• iOS or Android-based Smart Phone or Tablet (optional)

• Wi-Fi Access Point or Wi-Fi Router.

• Windows PC

• E2 studio ISDE or IAR EW for Synergy

• Synergy Software Package (SSP) or Synergy Stand 

Alone Configurator (SSC)

• Wi-Fi add on from Synergy Gallery

Application Project

• Typical Wi-Fi IoT application using a thermostat example

• Control thermostat operation using the smart phone via 

an HTTP server
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Hardware
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Renesas Synergy SK-S7G2 v 2.0 and above
• S7G2 microprocessor with 176 LQFP package

• Four connectors- access to all S7G2 microprocessor 

signals

• Low cost QVGA TFT touch screen

• Three user LEDs

• Arduino Shield Uno compatible socket

• Two mechanical switches connected directly to 

microprocessor interrupt pins

• Two capacitive touch-buttons connected to pins that 

can generate interrupts

• One capacitive slider

• Audio output

• QSPI memory (8MB)

• SPI, IIC, CAN, and SCI interface 

Hardware used with application project

•Longsys GT202 Wi-Fi module

Resources
https://www.renesas.com/en-us/doc/products/renesas-

synergy/doc/r12um0004eu0100_synergy_sk_s7g2.pdf

https://www.renesas.com/en-us/doc/products/renesas-synergy/doc/r12um0004eu0100_synergy_sk_s7g2.pdf
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Wi-Fi Project Architecture
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Wi-Fi Project Architecture

• Frameworks via Wi-Fi add-on

• ThreadX

• NetX

• Drivers

• BSP
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Wi-Fi Project 
Design Process

• Add DHCP Client, select lower level 
options

• Configure modules

• Generate code

• Add application code using APIs
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App Thread
Code is in src/wifi_app_thread_entry.c

• Brings in the DHCP client with TCP/IP core

• Brings in the Wi-Fi Framework, NSAL and 

Wi-Fi driver and initializes them

1) Make sure IP link is enabled

(nx_ip_interface_status_check (&g_ip0, 0, NX_IP_LINK_ENABLED, &ip_status, 
NX_WAIT_FOREVER)) ;

2) Provision Wi-Fi

g_sf_wifi0.p_api->provisioningSet (g_sf_wifi0.p_ctrl, &g_provision_info); 

3) Start DHCP

nx_dhcp_start (&g_dhcp_client0); 

4) Check that IP address is resolved and then get leased address 

nx_ip_status_check(&g_ip0, NX_IP_ADDRESS_RESOLVED, (ULONG *) &status, 10); 
nx_ip_interface_address_get (&g_ip0, 0, &ip0_ip_address, &ip0_mask); 
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HTTP Server 
Thread
• Code is in src/http_server_thread.c

– Brings in the HTTP Server application

• This thread creates the HTTP server, and starts the server where the user 
created page will be hosted from the board. 

• It also gives the option to Get/Set the user data from/to the page. 

• It also sets the event flag to indicate to the LED control thread the user desired 
operation (ON/OFF/BLINK) for the LEDs on the board. 

1) Create server

status = nx_http_server_create(&my_server, (CHAR*)"My HTTP Server", &g_ip0, 
&ram_disk_media, &NETX_SVR, 4096, &g_packet_pool0, authentication_check, get_notify); 

2) Start server

status = nx_http_server_start (&my_server); 
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Simple Web Server Design

• A simple web server is a common embedded 
design that illustrates how easy networking 
designs can be with SSP

• Webserver provides view of embedded 
design activity

• Demonstration design uses the SK-S7G2 kit

Page 11
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Web Server Description

• Initialize the webserver

• Create activity threads to generate data for 
web page reporting

• Create a callback function (my_get_notify) to 
respond to resource requests

• Client requests a resource

• Usually an html file or graphics file

• Data can be generated on the fly or 
read from a file system

• In this simple example graphics files 
are stored as an array of bytes and 
html code generated by the program
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Implementation

application.c creates the webserver:

– nx_system_initialize: Initialize NetX TCP/IP stack

– nx_packet_pool_create: Create packet pool

– nx_ip_create: Create IP instance

– nx_ip_fragment_enable: Enable fragmentation

– nx_arp_enable: Enable SRP

– nx_icmp_enable: Enable ‘ping’

– nx_http_server_create: Create http server instance

– nx_http_server_start: Starts the server instance

graphics.c holds the logo hex files

htmlstrings.h holds the html string defines

httpserver_query.c holds code to handle URL requests
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Metrics

The simple webserver reports counter values from 
several activity threads

• Thread 0: Status flag to wake Thread 5, Sleep 10

• Thread 1: Sends message to queue 0

• Thread 2: Receive message from queue 0

• Thread 3: Get semaphore, Sleep 2, Release

• Thread 4: Get semaphore, Sleep 2, Release

• Thread 5: Wait for event flag

• Thread 6: Get mutex, Sleep 2, Release

• Thread 7: Get mutex, Sleep 2, Release

Page 14
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Reporting
• httpserver_query.c serves up 

resource requests via 
my_get_notify

• Creates packet via packet_allocate()

• Write html into the packet via 
htmlwrite()

• Send packet via tcp_socket_send

Page 15
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Demonstration

• Set-up PC host

• Connect Ethernet Cable

• Ping

• Enter server address

• Refresh web page

• See metrics change

• Compare metrics 
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Wi-Fi Application 
Set-up
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• Connects to Smartphone via 

Router/Access Point

• Web server running on the board 

can be accessed by browser

• Need to modify User Credentials
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Wi-Fi Application 
Running
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• Can access web page

• Can control LEDs

• Can press button and the web 

page reports the number of button 

presses
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Class Resources

• Synergy Wi-Fi Project

https://www.renesas.com/en-
us/doc/products/renesas-
synergy/apn/r11an0082eu0101-synergy-
wifi-sk-s7g2.pdf

• Other CEC Courses

https://www.designnews.com/continuing-
education-center/may-16-day-1-
introduction-rtos-concepts

https://www.designnews.com/continuing-
education-center/july-26-day-2-
implementing-networking-connectivity-
using-rtos-and-apis-part-1 19

https://www.renesas.com/en-us/doc/products/renesas-synergy/apn/r11an0082eu0101-synergy-wifi-sk-s7g2.pdf
https://www.designnews.com/continuing-education-center/may-16-day-1-introduction-rtos-concepts
https://www.designnews.com/continuing-education-center/july-26-day-2-implementing-networking-connectivity-using-rtos-and-apis-part-1
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Course Resources

• Express Logic Web Site: www.rtos.com

• Express Logic Articles and White papers Here

• Express Logic RTOS Book (Amazon) Here

• Renesas Synergy Platform Kits at Digi-Key Here

• Course Kit Resources Here

• Renesas Synergy Platform Here

• Renesas Synergy Gallery (https://synergygallery.renesas.com/auth/login) 

20

http://rtos.com/downloads/articles_and_white_papers-1/
http://www.amazon.com/Real-Time-Embedded-Multithreading-ThreadX-Second/dp/1856176010/ref=sr_1_3?ie=UTF8&s=books&qid=1247621023&sr=1-3
http://www.digikey.com/product-search/en/programmers-development-systems/evaluation-boards-embedded-mcu-dsp/2621773?k=Synergy%20Kit
https://www.renesas.com/en-us/software/D3016947.html
https://www.renesas.com/en-us/products/synergy.html
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