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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, WiFi 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. 
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Today’s Topics

• BlueTooth Implementation Example

• Hardware

• Software architecture

• Software flow

• Selected code review

• Resources
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BlueTooth Implementation
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Required Resources

• Renesas Synergy SK-S7G2 v 2.0 and above

• Digilent PmodACL2 accelerometer

• iOS or Android smart device

• Windows PC

• E2 studio ISDE or IAR EW for Synergy

• Synergy Software Package (SSP) or Synergy 

Stand Alone Configurator (SSC)

Application Project

• Typical BLE IoT application using sensors

• Accelerometer, Temp, Touch, Button

• LED

• Smartphone

• Control sensor operation via the smart phone
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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 that provide 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

Other types of example projects

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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Application Architecture
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BLE Application Threads

• Dispatcher

• Sensors

• GUI

• Receiver

• BLE App and Host

• Generic Access Profile

• Security Manager

• Sample Custom Profile Server
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SSP Components
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• Application

• Modules (Drivers)

• Frameworks

• BSP

• Thread-X
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Modem Operation
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• APP MCU

• Serial Interface

• Renesas protocol

• BLE MCU

• Software components

• Functional model- client/server
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Memory Usage
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Report on memory use by module



Presented by:

BLE Application in Action
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BLE Framework for Synergy
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Some Code- Input Callback
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Some Code- Button Processing
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BLE Code

• Host and Application Entry

• rBLE_Run and APP_Run do the work
– R_BLE/src/host/rble_host.c, rble_if_app_cb.c
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BLE Code- App Run
• rble_if_app_cb.c
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https://www.renesas.com/en-

us/software/D6001083.html

https://www.renesas.com/en-us/software/D6001083.html
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Class Resources

• Synergy BLE Project

https://www.renesas.com/en-
us/doc/products/renesas-
synergy/apn/r12an0056eu0112-synergy-
ble-rl78-g1d.pdf

• Creating custom profiles

https://en-
in.knowledgebase.renesas.com/?title=En
glish_Content/MCUMPU/End_Application
s_%26_Key_Technology/Key_Technology/
Bluetooth_low_energy/Protocol_Stack/R
eference_documents_for_creating_Custo
m_Profiles
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https://www.renesas.com/en-us/doc/products/renesas-synergy/apn/r12an0056eu0112-synergy-ble-rl78-g1d.pdf
https://en-in.knowledgebase.renesas.com/?title=English_Content/MCUMPU/End_Applications_&_Key_Technology/Key_Technology/Bluetooth_low_energy/Protocol_Stack/Reference_documents_for_creating_Custom_Profiles
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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) 
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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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