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Notice

1.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products
and application examples. You are fully responsible for the incorporation or any other use of the circuits, software, and information in the design of your
product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use
of these circuits, software, or information.
Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights,
or other intellectual property rights of third parties, by or arising from the use of Renesas Electronics products or technical information described in this
document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics
or others.
You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any
and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification, copying or reverse engineering.
Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for
each Renesas Electronics product depends on the product’s quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home

electronic appliances; machine tools; personal electronic equipment; industrial robots; etc.
"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key
financial terminal systems; safety control equipment; etc.

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not intended or authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause serious property damage (space
system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics
disclaims any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product
that is inconsistent with any Renesas Electronics data sheet, user's manual or other Renesas Electronics document.
When using Renesas Electronics products, refer to the latest product information (data sheets, user's manuals, application notes, “General Notes for
Handling and Using Semiconductor Devices” in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by
Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc.
Renesas Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products
outside of such specified ranges.
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. Unless designated as a high reliability
product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics
products are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily
injury, injury or damage caused by fire, and/or danger to the public in the event of a 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. Because the evaluation of microcomputer software alone is very difficult and impractical, you
are responsible for evaluating the safety of the final products or systems manufactured by you.
Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas
Electronics product. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use of
controlled substances, including without limitation, the EU RoHS Directive, and using 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.
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 comply with any applicable export control laws and regulations
promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions.

10. lItis the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or

transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document.

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.

(Notel) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled

subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

(Rev.4.0-1 November 2017)

Corporate Headquarters Contact information

TOYOSU FORESIA, 3-2-24 Toyosu, For further information on a product, technology, the most up-to-date
Koto-ku, Tokyo 135-0061, Japan version of a document, or your nearest sales office, please visit:
WWW.renesas.com www.renesas.com/contact/.
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1. Overview

Renesas e? studio is the Integrated Development Environment for Renesas Synergy™ microcontrollers.

e? studio is based on the industry-standard open-source Eclipse IDE framework and the C/C++ Development
Tooling (CDT) project, covering build (editor, compiler, and linker control) and debug phases with an
extended GNU Debug (GDB) interface support.

The €2 studio IDE provides support for the Renesas Synergy™ Software Package (SSP), including
Frameworks, Hardware Abstraction Layer (HAL) drivers, and Board Support Package (BSP) drivers for
Renesas Synergy projects. The SSP provides a complete driver library for developing Renesas Synergy™
applications in the e? studio.

The €2 studio IDE includes multiple Graphical User Interface (GUI) wizards for auto-generating code,
including and configuring existing drivers, configuring build and debug options, and running the applications
you create. Driver documentation is integrated in the form of tooltips, which are available in the code editor
view.

Renesas Synergy™ support is included in release 4.1 and higher of the e? studio. Multiple views and editors
are available to support specifically Renesas Synergy Arm® Cortex®-M-based microcontrollers and the
open-source GNU Arm toolchain.

The Renesas Synergy™ specific add-ons provide easy-to-navigate wizards for configuring hardware and for
managing the extensive Renesas Synergy™ software library

Graphical Configurator

e Synergy Project Generator
¢ HW configurators: Pin mapping, Clock, SSP Source Management
Peripheral, Interrupts

o Automatically manages
encrypted source files and
licenses

Synergy Tools
Smart Manual ynergy

Built-in Manual of SSP API 0.
ThreadX Debug Manager
ThreadX

debugging and tracing

e Synergy License
Management

e2studio

e Secure Source Builder /
Debugger

e TraceX support Eclipse Framework Eclipse Based IDE

Plug-in: Functional
Enhancement works with
Secure Source Build to

e Code analysis tool Windows PC provide visibility into
protected SSP source files.

Eclipse Codan

e Checks coding rules and
standard compliance

Debugging Compiler Support
¢ Standard debugging functions ARM GNU GCC compiler
support

e Segger J-Link support (SWD,
JTAG)

Figure 1. Renesas Synergy™ in e? studio

Most e? studio features are common to all supported Renesas product lines. Specific to Synergy products
are the GCC Arm Embedded toolchain support, the Renesas Synergy™ Project Generator, and the
Renesas Synergy™ Configuration Editor.

R20UT4204EU0120 Rev.1.20 Page 3 of 86
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Table 1. e? studio Features Comparison

Feature Renesas Synergy™ RX/RL78/RZ / RH850
IDE framework Eclipse + CDT Eclipse + CDT

and C/C++

support

Code-generating
tools

Synergy Project Generator
Synergy Configuration Editor

Code Generator/Smart Configurator

Expressions view

Toolchain GCC Arm Embedded RX family (GNURX-ELF and Renesas CC-RX
build plug-ins)
RL family (GNURL78-ELF, Renesas CCRL build
plug-in)
RZ family (GNUARM-NONE-EABI)
RHB850 family GHS (*supported Debug only)
HEW / CS+ Not Supported Supported for MCUs supporting HEW/CS+ IDE
project import
Target SEGGER J-Link® E1, E2, E2 lite, E20, IECUBE, E10A-USB,
Debuggers Segger J-Link
Smart Manual Supported (for SSP API) Supported
tooltips
Code Analysis Supported Supported
(CODAN)
Simulator Not Supported Supported for selected RX and RL family devices
Debugger GDB with trace and real-time memory | GDB with trace and real-time memory access
access
RTOS Express Logic ThreadX® Various operating systems
ThreadX Supported Not Supported
Configuration
ThreadX Debug Supported Not Supported
Memory Usage Supported Supported
view
Visual Supported Supported

1.1 System Configuration
A typical system configuration includes a host machine and a target board as shown below.

Host Computer
(Windows PC)

USB Cable

Target Board with
SEGGER J-Link On-board

Figure 2.

System configuration

R20UT4204EU0120 Rev.1.20
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1.2 Operating Environment
Following are the system requirements for this product.

1.2.1 System Requirements
Host Computer e Processor: At least 2 GHz (with Intel® Core™ family processor)
e Memory capacity: At least 1 GB (8 GB or larger is recommended)
e Hard disk capacity: Minimum 250 GB
e Display: Resolution at least 1,024 x 768; at least 65,536 colors
e Interface: USB 2.0 (High-speed/Full-speed). High-speed is recommended.
Operating System | The following operating systems on the host computer are supported:
e Windows 7 (32/64-bit OS)
e Windows 8.1 (32/64-bit OS)
e Windows 10 (32/64-bit OS).

1.2.2 Supported Toolchains
GNU Arm® compiler (version: GCC_4.9 2015g3 and GCC_7.2_2017qg4)

1.2.3 Supported Emulator Device
Segger J-Link

1.3 Outline of a Synergy Project Development

This document provides detailed instructions on how to start developing with Renesas Synergy™ platform.
The main steps are outlined as follows. By understanding the main steps that follow, you can relate better to
the procedures described in section 3 and section 4.

1. Generating a Synergy project.

2. Configuring the Synergy project to fit hardware specifications, such as clock, ICU, pin functions, and so
forth.

Configuring the ThreadX OS.

Configuring the BSP (selecting HAL driver models).

Adding user code.

Building the project.

Configuring the debugger and launching debugging.

NoOkMw

2. Installation
The development tools can be installed using either the Platform Installer or Standalone Installer.

The latest version of installer package can be downloaded from Solutions Gallery of the Synergy Platform
website_https://www.renesas.com/products/synergy.htmi

2.1 Installing the Platform Installer

The Platform Installer includes the following:

e Synergy Software Package (SSP),

e e?studio or the IAR Embedded Workshop® for Renesas Synergy™ (IAR EW for Synergy) ISDE,

e GCC Arm embedded compiler, and
e SEGGER J-Link Drivers.

To download and install the Platform Installer, use the following steps:

1. Visit the Solutions Gallery page at the Synergy Platform website. Navigate to Software -> Synergy
Software Package or Software Tools -> e? studio and select the option Download Platform Installer
(login to My Renesas account is required).

R20UT4204EU0120 Rev.1.20 Page 5 of 86
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( Download Platform Installer

Download Standalone Installer

VERSION 1.6.0

CURRENT PUBLIC RELEASE

Release Date: 2019-04-03

MCUs Supported: S7G2, S3A7, 5124, S3A3, 5128,
S5D9, S5D5, S5D3, S3A6, S3A1, S1)A

WHAT'S NEW?

Figure 3. Installation — Download the Platform Installer

2. Select e? studio as the development environment.

Select a Development Environment

Select which development environment to include with your download

ﬁ e2studio l ( IAR )

Figure 4. Installation — Select e?studio Development Environment

3. Click I Accept in License Agreement, the installation file (for example,
setup_ssp<version>_e2s <version >.zip) will be downloaded.

License Agreement

SSP Evaluation License Agreement

This SSP Evaluation License Agreement (“Agreement”) is between you (the
entity on whose behalf you are entering into this Agreement or, if there is no
such entity, you as an individual) (“You" or “Your”) and Renesas Electronics
Corporation ("Renesas”). YOU SHOULD READ THIS AGREEMENT CAREFULLY,
AS IT CONSTITUTES A BINDING CONTRACT BETWEEN YOU AND RENESAS.

)
( | Accept ( | Do Not Accept )

Figure 5. Installation — Accept the License Agreement

R20UT4204EU0120 Rev.1.20 Page 6 of 86
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4. Unzip and run the installation file.

5. Inthe Select Install Type page, choose Quick Install, and click Next. If users would like to customize

the components to be installed, choose Custom Install then click Next.

New users are recommended to select the Quick Install option to minimize the configuration steps
needed. This option will install e2 studio, SSP, and GCC Arm Embedded by default. If the user selects

Quick Install, then step 7 is not shown.

A Renesas Synergy Software Package (SSP) v1.6.0 with e2 studio 7.3.0 Setup

Renesas Synergy Software Package (SSP) v1.6.0 with e2 studio 7.3.0 Setup

Install Type

Select Install Type:

[ Q) Quick Install ]
~— Default installation of e2 studio, SSP & GCC ARM Embedded

Custom Install
Installation of e2 studio & SSP along with optional components

v201903272038 < Back Install

O

Cancel

X

o

Figure 6. Installation — Select Install Type

6. In the Welcome page, you may use the default folder or change it by clicking Change.... Click Next to

continue.

R20UT4204EU0120 Rev.1.20
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[Z" Renesas Synergy Software Package (SSP) v1.6.0 with e2 studio 7.3.0 Setup

Renesas Synergy Software Package (SSP) v1.6.0 with e2 studio 7.3.0 Setup

° Prerequisite software already installed
Ready to install
Software to install:

= Renesas e2 studio v7.3.0.R20190109-2156
« Renesas Synergy v7.3.1.v20190227-1135

= Renesas Synergy SSP v1.6.0

= User Manual for Renesas SSP v1.6.0

+ GCC ARM Embedded v7.2 20174

« Segger J-Link USB Driver
Size of install: 1.2 GB

Temporary space required: 1.6 GB
Available: 99.7 GB

v201903272038 <Back [ Nex> | Install

@ Welcome Install directory ready
Install Location: C:\Renesas\Synergy\e2studio_v7.3.0_ssp_v1.6.0

O X
a
Y
~
v
Cancel

Figure 7. Installation — Welcome Page

7. Inthe Optional Components page, select the components to be installed, then click Next. This page will

not be shown if the user selects Quick Install.

4 Renesas Synergy Software Package (SSP) v1.6.0 with e2 studio 7.3.0 Setup O X
Renesas Synergy Software Package (SSP) v1.6.0 with e2 studio 7.3.0 Setup
Select the components you wish to install
Welcome wllil\l User Manual for Renesas S5P v1.6.0
. o Renesas SSP User Manual
@Optlonal = GCC ARM Embedded v7.2 2017q4
o) mbedded v7. q
Components o GCC ARM Embedded toolchain - v7.2 2017q4
Py TraceX
|:| "\EI/I -
Analysis tool for ThreadX
0 wllil\l GUIX Studio
o GUIX Studio provides a complete GUI application desiagn environment
Select All
v201903272038 <Back [ Next> || Install Cancel

o

Figure 8. Installation — Select optional components

R20UT4204EU0120 Rev.1.20
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8. Tick the checkbox to accept the license agreement, click Install to continue.

Renesas Synergy Software Package (SSP) v1.6.0 with e2 studio 7.3.0 Setup

Welcome Please read and accept the following Software Agreements

@ Licenses Renesas e2 studio License Terms and Conditions for RENESAS e2 studio

28 Renesas Synergy Software Package (SSP) v1.6.0 with 2 studio 7.3.0 Setup O

*

(7

Renesas Synergy SSP v1.6.0
User Manual for Renesas SSP v1.6.0 This Renesas e2 studio license agreement ("Agreement”) is between the entity on whose behalf

you are entering into this Agreement ("Client”) and Renesas Electronics Corporation, a Japanese
company with its registered office at 3-2-24 Toyosu Koto-ku Tokyo, 135-0061, Japan ("Renesas”).
YOU SHOULD READ THIS AGREEMENT CAREFULLY, AS IT CONSTITUTES A BINDING CONTRACT
BETWEEN CLIENT AND RENESAS.

The Renesas IDE Software (defined below) is intended for commercial use by a company or
corporation only and is not designed, developed or produced for any private use or purpose. If
you are an individual, or you intend to install the Renesas IDE Software on behalf of an individual,
or the Renesas IDE Software is expected to be used for a private purpose directly or indirectly,

GCC ARM Embedded v7.2 2017g4

you should click "No" on the installer.

Otherwise, by dlicking the "I accept” button or other button or mechanism designed to
acknowledge agreement to the terms of an electronic copy of this Agreement, or by
downloading, installing, accessing, or otherwise copying or using all or any portion of the

I accept the terms of the Software Agreements

Ranacac INE Snfhaara (a) von arcant thic Anraamant an hohalf of tha antihe far which von ara

v201903272038 < Back Next > Install Cancel

Print all...

Figure 9. Installation — Software Agreements
9. Click OK to finish the installation.

View Renesas SSP User Manual?

Useful Links:
Renesas Synergy SSP: C\Renesas\Synergy\e2studio v7.3.0 ssp v1.6.0
Renesas SSP User Manual: C\Renesas\Synergy\e2studio v7.3.0 ssp v1.6.0\SSP Documentation
GCC ARM Embedded: C\Renesas\Synergy\e2studio v7.3.0 ssp v1.6.0\toolchains\gcc arm\7.2.1 2017g4

v201903272038 < Back Next > [ ok | Cancel

A Renesas Synergy Software Package (SSP) v1.6.0 with e2 studio 7.3.0 Setup 1 X
Renesas Synergy Software Package (SSP) v1.6.0 with e2 studio 7.3.0 Setup !"
Welcome Installation of Renesas Synergy Software Package (S5P) v1.6.0 with e2 studio 7.3.0 is complete.
Licenses Please click OK to close.
Installing...
@ Results Run e2 studio?

Figure 10. Installation — Complete Installation

R20UT4204EU0120 Rev.1.20 Page 9 of 86
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2.2 Installing the Standalone Installer
This section describes installation of the following development tools separately using the standalone
installer.

e e?studio ISDE
e GCC Arm Embedded Compiler
e Renesas Synergy™ Software Package (SSP)

The latest version of installer package can be downloaded from Solutions Gallery of the Synergy Platform
website https://www.renesas.com/products/synergy.html

2.2.1 Installing e? studio
To install e2 studio for Synergy, follow these steps:
1. Click Solution Gallery on the Synergy Platform website https://www.renesas.com/products/synergy.html.

2. In the Solution Gallery page, navigate to Software and select Development Tools, then e? studio.
3. Inthe e? studio page, select Download Standalone Installer.

( Download Platform Installer )

VERSION 7-3-0 [ Download Standalone Imsial\er]

CURRENT PUBLIC RELEASE

Release Date: 2019-04-03

MCUs Supported: S7G2, S3A7, S124, S3A3,
S128, S5D9, S5D5, S5D3, S3A6, S3A1, S1JA

WHAT'S NEW?

Figure 11. Installation — Download the Standalone Installer

4. Click | Accept in License Agreement to download a standalone e2 studio Installer
setup_e2studio_<version>.zip. (you may need to sign in MyRenesas account to enable the ‘Download
Standalone Installer’).

License Agreement

License Terms and Conditions for
RENESAS e? studio

By clicking "l accept” then on behalf of the Client (defined below) you
legally bind the Client to the License Terms and Conditions set forth
below regarding RENESAS e? studio license (the "Agreement”), and this
Agreement constitutes valid contract between Client and Renesas
(defined below).

If vri ara nat antharizad ta inctall tha cafhuara an thic inctallar rmadionm

=)
( | Accept ( | Do Not Accept )
J

Figure 12. Installation — Accept the License Agreement
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5. Unzip the download file and run the €2 studio installer to invoke the €2 studio installation wizard page.

Click the Next button to continue.

A e? studio Setup O X
2 .
e’ studio 7.3.0.R20190227-1135 Setup - ze N ESAS
Welcome Welcome to the e studio installation wizard. This wizard will guide you through the installation
process.
Click Next to proceed to the next page.
Click Back to change something on a previous page.
Click Cancel to cancel this installation at any time.
Configure Proxy Settings...
v201901092328 <Back | Next> | Install Cancel

Figure 13. Installation — Welcome page

6. Install Folder:

The default installation location is set to: C:\Renesas\e2_studio. Input install folder directly to the

text box or click Browse... button to modify it.

A & studio Setup O x
2 .
e* studio 7.3.0.R20190227-1135 Setup - ze NESANAS
* Welcome Where would you like to install?
Install Folder [| C:\Renesas\e2_studio ] |
) Restore Default
v201901092328 < Back Install Cancel
Figure 14. Installation — Install Folder

7. Device Families:

Check the box for Renesas. Checkboxes of other device families are optional.

Click the Next button to continue.
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&N e? studio Setup

e’ studio 7.3.0.R20190227-1135 Setup

Select the device families you wish to install components for

= Welcome

* Install Folder

Device Families ]

v201901092328

RENESAS Support for Synergy Devices
Includes Build, Debug & Code Generation

]

] W Support for RX Devices
X Includes Build, Debug & Code Generation

] W Support for RZ Devices
RZ Includes Build, Debug & Code Generation

] W Support for RH850 Devices
RHBS0 |,qydes Debug

n W Support for RL78 Devices
RUT7T8 qydes Build, Debug & Code Generation

n W Support for RZ/G Devices
Rz Includes Build & Debug Support

Select All

< Back .. Install

|

Cancel

X

RENESAS

8. Extra Components
Select Extra Components (that is, language pack, SVN & Git support, RTOS support) to install. These
components are optional. Click the Next button to continue.

9. Components
Ensure that Renesas Synergy and Renesas Synergy Build Support Files, Renesas Synergy Debug

Support Files are checked.

Figure 15. Installation — Device Families

Click the Next button to continue.
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& e? studio Setup O X

e? studio 7.3.0.R20190227-1135 Setup .2EN ESAS

= Welcome Select the components you want to install and deselect the components you do not

want to install.
IAR Plugin Manager 1.7.0.201808011454

* |nstall Folder

® Devies Emiles IAR Plugin Manager simplifies installation of IAR compiler

and debugger plugins
* Extra Components e

»

& Optional Components
[ Renesas Synergy /.3.7.v2( >
Renesas Synergy Development Environment
Renesas e2 studio ARM Common GCC Build 6.6.0.,20181
Renesas e2 studio ARM Common GCC Build
Renesas e2 studio Common Build 6.6.0.,20181204-0924
Renesas Common Build

Components ]

(%]
|
L
(%]
W

Renesas e2 studio Common Debug 6.6.0.v20190103-1945

Renesas e2 studio Memory Usage View 6.6.0.v20181211-1005

Renesas e2 studio Memory Usage View

Renesas Debug Views 6.6.0.v20181226-0616
Renesas Debug Views

Renesas Smart Help 6.6.0.v20187126-1550
Renesas Smart Help

<]
~
1]
3
1]
0
')
n
%, ]
<
3
1]
=
(=]
<
(o]
c,
o
%, ]
=1
-]
-]
=]
=
+
n
@
wn
!\.J
w
[Cs
3]
‘I
98]
o

Renesas Synergy Build Support Files
Renesas Synergy Debug Support Files 1.7.0.v20190322-1323
Renesas Synergy Debug Support Files hd

Select All Optional | Deselect All Optional
Around 595.2 MB required

v201901092328 Next > Install Cancel

Figure 16. Installation — Components

10. Additional Software

Check the checkbox for the latest version of GCC Arm Embedded in the Additional Software dialog (the
latest versions of GCC Arm Embedded supported by SSP v1.6 are 4.9 201593 and 7.2 2017g4). The
older versions are optional.

Click the Next button to continue.
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2N e? studio Setup O X

e? studio 7.3.0.R20190227-1135 Setup - 2E N ESAS

Select additional software to be installed

* Welcome =3 Renesas Utilities ol

* |nstall Folder D Renesas E2 Self- Checklng Program V1.01.00
f-chec srogram for the E2 emulators V1.01.00

*' Device Families

*' Extra Components

* Components

I Additional Software l

GCC ARM Embedded 4.9 201 5q3 9 2015g3
GCC ARM Embedded 4.9 2015q3
ze: 63.7 MB

v| GCC ARM Embedded 7.2 2017q4 7.2 2017g4
ARM Embedded 7

ad size: 82.5 MB

2 2017g4

(V]
146.2 MB download required

v201901092328 Next > Install Cancel

Figure 17. Installation — Additional Software

11.Licenses

Read and accept the software license agreement to proceed with the Next button.

Note that users must accept the license agreement, otherwise installation cannot proceed.
12.Shortcuts

Select the shortcut name for the start menu and click Next button to continue.

13. Summary
Click the Install button to install Renesas e? studio.

14. Installing...
The installation will start. Depending on the items selected in the Addition Software dialog, new dialogs
may open to proceed with the installation of these software packages.

The GCC Arm Embedded... will be installed. Keep all default settings throughout the installation and check
Add path to environment variable at the final dialog.
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%) GNU Tools for ARM Embedded Processors —

Completing the GNU Tools for ARM
Embedded Processors 4.9 2015
Setup Wizard

GNU Toals for ARM Embedded Processors 4.9 2015 has been
installed on your computer.

Clidk Finish to dose this wizard.
Show Readme

[E Lauoch gcouar bat
Add path to environment variable]
Add registry information

<k ([_poish J] | cone

Figure 18. Installation — GCC Arm Embedded Compiler Installation

2.2.2 Setting Up the GNUARM Compiler

The GNUARM toolchain can be installed during e? studio installation. To install the GNUARM compiler
separately, follow these steps:

1. Download the latest version of the GNU Arm compiler supported by Renesas Synergy™ (currently v7.2.1)
from https://developer.arm.com/tools-and-software/open-source-software/developer-tools/gnu-
toolchain/gnu-rm/downloads
Run the installer to install the GNU Arm compiler on the host machine.

Select the installation language. Click Yes in the installation confirmation dialog.

Keep all default settings in the installation wizard.

When the Install wizard Complete dialog appears, check the box Add path to environment variable,
click Finish to complete the installation.

aprwn

2.2.3 Installing the Renesas Synergy™ Software Package (SSP)

The €2 studio installer does NOT include the Renesas Synergy™ Software Package (SSP). The SSP must
be installed separately, unless the Platform Installer is used. The SSP Package Installer includes the driver
library, an evaluation license for SSP, HTML User's Manual and a readme file.

To install the SSP, follow these steps:

1. Click Solution Gallery in Synergy Platform website www.renesas.com/synergy.
2. Inthe Solution Gallery page, select Software and select Synergy Software Package

3. Inthe Synergy Software Package page, select Download Standalone Installer to download the file
SSP_Distribution_<SSP-version>_zip. (Sign in to MyRenesas account is necessary to enable

the Download Standalone Installer option).

The Release Note and SSP User Manual can also be downloaded from the Synergy Software Package
page.
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VERSION 1.6.0

( Download Platform Installer )

[ Download Standalone Installer l

CURRENT PUBLIC RELEASE
Release Date: 2019-04-03
MCUs Supported: S7G2, S3A7, S124, S3A3,

$128, 55D9, S5D5, S5D3, S3A6, S3A1, S1JA

6923a3a55

WHAT'S NEW?

Synergy

No ok

Figure 19. Installation — Download the standalone SSP package

Make sure that a compatible e? studio was installed and closed during this installation.
Unzip the package and run the SSP_Distribution_<SSP-version>.exe installer.

Click Next on the installation wizard dialog.

Read the License Agreement, and then click | Agree to continue the installation process.

e Renesas Synergy Software Package Setup = X
~ License Agreement
RENESAS ' SYnergy Please review the license terms before installing Renesas
Synergy Software Package.

Press Page Down to see the rest of the agreement.

SSP Evaluation License Agreement A
This SSP Evaluation License Agreement ("Agreement”) is between you (the entity on
whose behalf you are entering into this Agreement or, if there is no such entity, you as
an individual) ("You" or "Your™) and Renesas Electronics Corporation ("Renesas”). YOU
SHOULD READ THIS AGREEMENT CAREFULLY, AS IT CONSTITUTES A BINDING
CONTRACT BETWEEN YOU AND REMESAS.

Pursuant to this Agreement, Renesas is willing to provide You with the Program (defined
below) solely for Your own internal business testing and evaluation purposes in a non-
production capadty, as set forth below. If You wish to obtain a production license or
obtain other rights to the Program, please contact Your Renesas representative or visit

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install Renesas Synergy Software Package.

<Back || 1Agree Cancel

Figure 20. Installation - License Agreement
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8. Use the default setting in the Choose Components dialog and click the Next button to continue.

“ﬁ Renesas Synergy Software Package Setup = X

Choose Components

-
RENESAS SYNETEY"  choose which features of Renesas Synergy Software Package
you want to install.

Check the components you want to install and uncheck the components you don't want to
install. Click Next to continue.

Select components to install: ([0TSR T g ey 1 .Descr.i[.ntio.n
SSP_Documentation

Space required: 130.8 MB

< Back |‘_ﬂext> l Cancel

Figure 21. Installation — Choose components

9. Install the SSP in the root folder (default root folder is C:\Renesas\e2_studio) of e? studio. The default
installation folder for the SSP is C:\Renesas\e2_studio. Click the Install button to start the installation.

“ﬁ Renesas Synergy Software Package Setup — X

Choose SSP Install Location

RENESAS SYNEIBY"  (hoose the folder where the compatible e2 studio (7. 3.0) or 55C
(7.3.0) is installed

Setup will install Renesas Syneray in the default selected folder. To install in different folder,
dlick Browse and select a different folder. Click Install to start SSP installation.

| C:\Renesas\e2_studio | Browse

ook [(Temi ] | conce

Figure 22. Installation — SSP Installation Folder Selection
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10.During the SSP installation process, the SSP Documentation Installation wizard will prompt for the
document installation. The default location for document installation is C:\Renesas\Synergy. Users
can change the default location. Click the Install button to start the installation.

fﬁ Renesas SSP Documentation Setup = X

: : SSP Documentation Installation
RENESAS 'SYNEIBY"  (hoose the folder in which to install Renesas SSP Documentation.

The set-up installs the following documentation in S5P_Documentation folder in the location
below (e.g. C:\Renesas\Synergy\SSP_Documentation)

SSP Documentation indudes:
readme_SSP. txt

Browse to select different S5P documentation location

:\Renesas erg Browse...

Space required: 1.0 KB
Space available: 112.4GB

Install Cancel

Figure 23. Installation — SSP Documentation Installation

11.Click the Close button to close the installation wizard when installation is done.

After the SSP is installed, the evaluation license file can be found in the directory
<e2_studio_base_dir>/internal/projectgen/arm/Licenses/.

2.3 Uninstalling e? studio
Users can uninstall e? studio by following typical steps to uninstall a program in the Windows OS.

1. Click Start — Control Panel — Programs and Features.
2. From the currently installed programs list, choose e2 studio and click the Uninstall button.
3. Click Uninstall to confirm the deletion in the Uninstall dialog.

At the end of the un-installation, e2 studio will be deleted from the installed location and the Windows
shortcut menu is removed.

2.4 Updating e? studio

Updating to a new version requires installer download from Solutions Gallery of the Synergy Platform
website https://www.renesas.com/products/synergy.html either platform installer or standalone installer).

Note that you should not overwrite an existing installation. Prior to the IDE upgrade, users must uninstall the
old version of e? studio. However, to keep both old and new €2 studio versions, users can create a new folder
as installation destination for the new e? studio version.
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2.5 Register Synergy license

Building and running a project requires a Synergy license (in XML format) to be registered in the e? studio.
The registration information is stored in the workspace folder. Therefore, whenever a user switches to a new
empty workspace, the registration needs to be repeated.

Follow the steps below to register a Synergy license.

1. Onthe menu bar, click Help — Synergy License.

@
@

92

Welcome

Help Contents

Search

Show Contextual Help

Show Active Keybindings... Ctrl+Shift+L

Tips and Tricks...
Report Bug or Enhancement...
Cheat Sheets...

Synergy Helpdesk |Set or change the Synergy license

Synergy License... ]

Ll . P

® &

RenesasRulz Community Forum

Add Renesas Toolchains

Perform Setup Tasks...

Check for Updates

Install New Software...

Renesas e2 studio feedback

IAR Embedded Workbench plugin manager...

About e” studio

Figure 24. lli?iegilster Synergy license

2. Click ... then click Browse to browse to the license file. The default evaluation license file stored under
<e2 studio_base_dir>\internal\projectgen\arm\licenses\ is automatically pre-selected.

Select the license file, click Open and click OK twice to register the license.
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E Preferences O

type filter text Synergy License
General A
v C/C++
Appearance
Build

Code Analysis License Details:

License file:

Code Style

Core Build Toolchains
Debug

Editor

File Types

Indexer

Language Mappings

New C/C++ Project Wizard

Property Pages Settings
v Renesas Visit the Apps Gallery for license file and Pack file downloads

Brea-kpclnts. [IReplace encrypted files with decrypted files
Device add-ins Support

Emulator

Launch Settings

Legging

Renesas Toolchain Management

Smart Browser

Smart Demo

Smart Manual

Support Folders

Synergy Configuration Editor

w o Restore Defaults Apply

@® Apply and Close Cancel

X

Specify Synergy License

License file:

a2studio_v7.3.0_ssp_v1.6.0\internal\projectgen\arm\licenses\SSP_License_Example_Evallicense_20180531 .xm‘ |

‘ Browse..l Variables...

Figure 25. Specify the location of Synergy license file

3. Project Generation

This section describes the creation of a new Synergy project. The e? studio includes a wizard to help create a
new Synergy project quickly. This is achieved by the ability of the wizard to match the project to a particular
Synergy device and board.

The project generator can set up the pin configurations, interrupts, clock configurations and even the
necessary driver software.

As a pre-requisite, the SSP and the toolchain must be installed on the host machine (see section 2).
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3.1 Generating a New Synergy Project

A simple project generation wizard is available in €2 studio to generate a new Synergy project with a project
name and the associated device and board, including board-level drivers.

Start the e? studio application and choose a workspace folder in the Workspace Launcher. To configure a
new Synergy project, follow these steps:

1. Select File — New — Synergy C/C++ Project.

e2_synergy - http://tool-support.renesas.com/autoupdate/support/smartbrowser/en-us/ToolNews/e...  — 1 X
Edit Source Refactor Mavigate Search Project Renesas Views Run Window Help

' New Alt+Shift+N )]L Synergy C/C++ Projec|
Open File... & Makefile Project with Existing Code
L. Open Projects from File System... <) C/C++ Project
=1 Project..
Close Ctrl+W
. Convert to a C/C++ Project (Adds C/C++ Nature)
Close All Ctrl+Shift+W
&% Source Folder
Save Ctrl+S % Folder
Save As... [¢ Source File
Save All Ctrl+Shift+S | [ Header File
Revert L% File from Template
@ C(lass
Move... - b
Rename... F2 |
Eefiesh F5 I Other. Ctrl+N
Convert Line Delimiters To >
Print... Ctrl+P  jom Go through tutorials
&1 Ilmport...
i Export.
Properties Alt+Enter
b | Try out the samples
1 Web Browser [tool-support.renesas.c...] EAIways show Welcome at start up \s
Switch Workspace » psted >
Restart _
(5]
Exit
Figure 26. Project Generation — New Project Creation
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2. Select Renesas Synergy C Executable Project template. Click Next to continue.

E New Synergy C/C++ Project

Templates for New Synergy C/C++ Project

a

ped

All

Renesas Synergy C Executable Project
wenesas A C Executable Project for Renesas Synergy.

Renesas Synergy C Library Project
aenesas A C Library Project for Renesas Synergy.

Renesas Synergy C Project Using Synergy Library
aenesas Creates a C application project which uses an existing
Synergy library project
Renesas Synergy C++ Executable Project
aenesas A C++ Executable Project for Renesas Synergy.

Renesas Synergy C++ Library Project
aencsas A C++ Library Project for Renesas Synergy.

ICy)

Cancel

Figure 27. Project Generation — Select executable project template

3. In the project generation wizard, enter the following project information:

— Project name: enter a name, such as Synergy.

— Click the checkbox, Use default location. If users want to create a project in a different location, they
can uncheck the box and enter a new location.

— Toolchain: GCC Arm Embedded

— License: In case a Synergy license file is not yet registered in the current workspace, click Change
license file to open the Synergy License dialog box. Click the ... button and browse to the Synergy
license file of your choice. The default location for the Synergy license is:
{e? studio installed folder}\internal\projectgen\arm\Licenses.
This license file is available only after the SSP has been installed.

— Click the Next button to continue.
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e2 studio - Project Configuration (Synergy C Executable Project) O X

e2 studio - Project Configuration (Synergy C Executable Project) |

Specify the new project details.

Project Toolchains

Project namell Synergy l GCC ARM Embedded

Use default location

C:\Renesas\Workspace\e2_synergy\Synergy Browse...

default

License

License file:

C\Renesas\Synergy\e2studio_v7.3.0_ssp_v1.6.0\internal\projectgen\arm\licenses\SSP_License_Exampl e_EvaIHEO 18

License Details: B8 specify Synergy License 5

CUSTOMER |NFORMAT|ON €~ v 4 « internal » projectgen » arm » licenses v U Search licenses e A
Company: Renesas Electronics Ar| Oranize = New folder = - ([
UserName: Renesas Synergy Eval mOesktop  # A pame ’ Date modified Type

Email: n0r9p|y@ren9565-C0m W Doimioads: A SSP_License_Example_Evallicense_20180531.xml
‘| Documments o

= Pictures o+

LICENSE INFORMATION:
Issued: 31/05/2018

001_G5G_RX_RL_
002_Synergy
003_MCU

data

v £ S

Visit the Apps Gallery for license fi

File pame: = | License files {xmi lic) w

@ < Back Next > Einish Cancel

Figure 28. Project Generation — New Synergy Project Generation Wizard

4. In the device selection dialog, enter device and tool information:
— Board (such as S7G2 DK)
— Toolchain version: Latest GNU compiler approved for use with Renesas Synergy™ (for example,
GCC Arm Embedded 7.2.1.20170904)
— Keep all other fields as default.
— Click Next to continue.
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Device Selection

SSP version: | 1.6.0

Board: b 7G2 DK

Device: R7FSTG27H2A01CBD
Select Tools
Toolchain:

GCC ARM Embedded

Select the board support that you require.

E e2 studio - Project Configuration (Synergy C Executable Project)

e2 studio - Project Configuration (Synergy C Executable Project)

o Board Details

Toolchain version: 4.2.1.20170904 | v
Debugger: J-Link ARM b
@ < Back

a hed

Available Tools

v GCC ARM Embedded
7.2.1.20170904
54.1.20160919
49.3.20150529

v Debuggers
J-Link ARM

v RTOS
Express Logic ThreadX

~ Smart Manual

IO Registers Supported

Software Manual Supported

Einish Cancel

Figure 29. Project Generation — Device Selection
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5. In the project template dialog, select a project template, such as Blinky.

H e2 studio - Project Configuration (Synergy C Executable Project)

e2 studio - Project Configuration (Synergy C Executable Project)

Select the type of project you wish to create.

Project Template Selection
Ol 3 BSP
Base Board Support Package for the chosen Synergy family.
[Renesas.Synergy.1.6.0.pack]

Q' Blinky

Blinky project.

[Renesas.Synergy.1.6.0.pack]

O Q' Blinky with ThreadX

Threaded version of Blinky project.
[Renesas.Synergy.1.6.0.pack]

Code Generation Settings
Use Synergy Code Formatter

@ < Back Next >

Cancel

6. Click the Fi

Figure 30. Project Generation — Project Template

nish button to create a new project.

You may be prompted to open the Synergy Configuration perspective. Click Yes to open the perspective.

(In Eclipse, a ‘perspective’ is a predetermined arrangement of panes and views.)

e? studio creates a new project with various views, among them are the Project Explorer view, the Synergy
Project Configuration editor and the Package view.

IESIESIE)

% Developer Assistance

et o Board support package for RTFS7G27H2A01CED Vi60
Board support package for S7TG2 vi6.0

Proj ect Board support package for 57G2 viB0

Simple application that blinks an LED. No RTOS included v1.6.0

Explorer SSP Commen Code V160

\Vi | ew Clock Generation Circuit: Provides=[CGC] v1.6.0

Event Link Controller: Provides=[ELC] vi6.0

Factory MCU Information Module: Provides=[FMI| vi6.0

110 Port; Provides=[I0 Port] vi6.0

57G2_DK Board Support Files vi6.0

«@EO

) \Gummary BSP Clocks Pins Thiesds Messaging Components

2804 [pany [a03 [Paos [P70a [raos (7o [Peaz [peas | v

= [paos {pete | Pend P107 | peny | pens |Paow |Paos P58 (Baos (Broz [Fe0d (2

ooz (poot [P (108 |peus feerz | vee | ves |roor |pooa | vas |vec [o7

| vss | vee [P1os [Poos PSS P08 |PS0s |PO1S |PoLs | POL0 | Po0S |Pe0s (P4

= (P16 |P103 [P104 |RS01 | P02 | P30T

11 [Foos {Foaz o4
v ‘P10t (Peos {pa1 |Peox {paad eS| vee T 06 [Po01 PeoT |25

= (P10 [P0t | peo2 [Pe00 [Paos [vauz | vss hmend' e roos (poos [eoon e

RPFSTG2 TocoondD - 224BGA (Top View)

Connecton stanss:
Emer wamng o

Package view

\& >/

Figure 31. Project Generation — New Project Creation View
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3.2
To import an existing Synergy Project, fo

1. Click File — Import.

Importing an Existing Synergy Project

llow these steps:

File Edit Source Refactor Navigate Search Project Renesas\
New Alt+Shift+N >
Open File...

. Open Projects from File System...
Close Ctrl+W
Close All Ctrl+Shift+W
Save Ctrl+S
Save As...
Save All Ctrl+Shift+S
Revert
Move...
Rename... F2
&1 Refresh F5
Convert Line Delimiters To >
Print... Ctrl+P
'4@ Import... I
i Export...
Properties Alt+Enter

Figure 32. Import project

2. Inthe Import dialog, select General — Existing Projects into Workspace. Click Next.

Note: To rename the project to be imported, select General — Rename & Import Existing Projects into

Workspace instead.

H Import

Select

Create new projects from an arch

Select an import wizard:

type filter text

ive file or directory.

a X

R2q

~ (= General
.E Archive File
4 _CMSIS Pack

Existing Projects into Worl

kspace I

3 File System

Tl Preferences

= C/C++
= Git

&2 Projects from Folder or Archive
9 Rename & Import Existing C/C++ Project into Workspace

@ <B

ack | I Next > Finish

Cancel

Fig

ure 33. Select type of import
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In the Import Projects dialog, click the Select archive file option, then Browse... to locate the
compressed file (.zip) containing the project.

If the existing project is stored in a folder, choose the Select root directory option.

3.

4. Select the project to import and click Finish.

H Import O X
- —
Import Projects
],
Select a directory to search for existing Eclipse projects.
() Select root directory: Browse...
@) Select archive file: C:\Users\d- ynergy.zip v m Browse... I
Projects:
| £4 Synergy (Syneray)) | Select Al
Deselect All
Refresh
Options
Search for nested projects
Copy projects into workspace
[ ] Hide projects that already exist in the workspace
Working sets
[ ]Add project to working sets New...
Select...
@ < Back Next > Cancel

Figure 34. Select the project in the compressed file
5. The project imports into e? studio.

& =
&5 Pr plorer 52 5| ~ =
4 \

h :

& Includes
2 src
& script

&% configuration.xml

El R7TFSTG27H2A01CBD.pincfg
El S7G2-DK.pincfg

El Synergy Debug.jlink

El Synergy Debug.launch

El synergy_cfg.txt

@ Developer Assistance

. J

Figure 35. The imported project
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3.3 Generating and Using a Synergy Static Library

This section describes how to generate a Synergy static library project and an executable project that
references to the library project.

3.3.1 Creating the Static Library Project
The following steps show an example of how to create a Synergy static library project,

1. Select File — New — Synergy C/C++ Project.
2. Select Renesas Synergy C Library Project template. Click Next to continue.

E New Synergy C/C++ Project O X

Templates for New Synergy C/C++ Project

All Renesas Synergy C Executable Project ~
aenesas A C Executable Project for Renesas Synergy.

Renesas Synergy C Library Project
A C Library Project for Renesas Synergy.

Renesas Synergy C Project Using Synergy Library
aenesas Cregtes a C application project which uses an existing
Synergy library project

Renesas Synergy C++ Executable Project
aenesas A C++ Executable Project for Renesas Synergy.

Renesas Synergy C++ Library Project

‘‘‘‘‘‘‘‘ A4 lihrans Drninct for Danncnc Cinarans Y
@ < Back Einish Cancel
Figure 36. Project Generation — Select library project template
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3. On the project details page, enter a name for the static lib project ( such as, synergylib) and click Next.
e2 studio - Project Configuration (Synergy C Library Project)

o X
e2 studio - Project Configuration (Synergy C Library Project) —

Specify the new project details.

Project Toolchains

Project name | S)l1ergylib| I GCC ARM Embedded

Use default location
C:\Renesas\Workspace\e2_synergy\synergylib Browse...

default

License

License file: Change license file

C\Renesas\Synergy\e2studio_v7.3.0_ssp_v1.6.0\internal\projectgen\arm\licenses\SSP_License_Example_EvalLict
License Details:

CUSTOMER INFORMATION:

Company: Renesas Electronics America Inc.
UserName: Renesas Synergy Evaluation User
Email: noreply@renesas.com

LICENSE INFORMATION:
Issued: 31/05/2018

Visit the Apps Gallery for license file and Pack file downloads

@ < Back Finish Cancel

Figure 37. Library Project configuration

4. Inthe Device and Tool Selection dialog, select the same device and toolchain as your executable project

and click Next.

E e2 studio - Project Configuration (Synergy C Library Project) O X

e2 studio - Project Configuration (Synergy C Library Project) ‘_{"'
Select the board support that you require.

Device Selection

SSP version: 1.6.0 o dmmdleals

Board: S7G2 DK v

Device: R7FS7G27H2AD1CBD
Select Tools Available Tools
Toolchain: GCC ARM Embedded GCC ARM Embedded
Toolchain version: [7.2.1.20170904 v Debuggers

- RTOS

Debugger: J-Link ARM w Srmart Manual

@ < Back Einish Cancel

Figure 38. Select device and toolchain
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5. In the project template dialog, select Blinky. Click Finish to create the project.

E e2 studio - Project Configuration (Synergy C Library Project) O X

e2 studio - Project Configuration (Synergy C Library Project)

Select the type of project you wish to create.

Project Template Selection
Ol ¢y |BsP ~
 Base Board Support Package for the chosen Synergy family.
[Renesas.Synergy.1.6.0.pack]

® “} Blinky

Blinky project.

[Renesas.Synergy.1.6.0.pack]

O 3 | Blinky with ThreadX
~ Threaded version of Blinky proiect. N

Code Generation Settings
Use Synergy Code Formatter

5
(?/.

< Back Next > Cancel

Figure 39. Select project template for library

6. e? studio may prompt user to switch to Synergy perspective. Click Yes to open it.
7. Click Generate Project Content.

£ [synergylib] Synergy Configuration & -

o
Generate Project Content

Summary

Project Summary

Renesas (Synergy
Board: STGZ DK Accelerate, Innovate. Differentiate.
Device: R7FS7G27H2A01CBD
Toolchain: GCC ARM Embedded

Toolchain Version: 7.2.1.20170904 8762
SS5P Version: 1.6.0

Selected software components

Board support package for RTFS7G27H2A01CBD v1.6.0
Board support package for S7G2 v1.6.0
Board support package for S7G2 v1.6.0
Simple application that blinks an LED. No RTOS included v1.6.0
SSP Common Code v1.6.0
Clock Generation Circuit: Provides=[CGC] v1.6.0
Event Link Controller: Provides=[ELC] v1.6.0
Factory MCU Information Module: Provides=[FMI] v1.6.0
I/O Port: Provides=[lO Port] v1.6.0
S7G2 DK Board Support Files v1.6.0

o e
=1 - [ete

Summary BSP| Clocks| Pins Threads| Messaging| Components,

Figure 40. Generate library project content
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8. From project explorer window, open hal_entry.c under synergylib\src\.

i [synergylib] Synergy Configuration & hal_entry.c ==
2 ®| * Copyright [2@15-2017] Renesas Electronics Corporation and/or its licen: a
20 @* File Name : hal_entry.c[]
23
24 #include "hal_data.h"
25
27 @ * @brief Blinky example application]
33 =void hal_entry(void) {
34
35 /* Define the units to be used with the software delay function */
36 const bsp_delay_units_t bsp_delay_units = BSP_DELAY_UNITS_MILLISECOND:
37 /* Set the blink frequency (must be <= bsp_delay_units */
38 const uint32_t freq_in_hz = 2;
39 /* Calculate the delay in terms of bsp_delay_units */
40 const uint32_t delay = bsp_delay_units/freq_in_hz;
41 /* LED type structure */
42 bsp_leds_t leds;
43 /* LED state variable */
44 ioport_level_t level = IOPORT_LEVEL_HIGH;
45

Figure 41. Old hal_entry.c

Then rename the function hal_entry() to hal_entry_lib(), and add a declaration for hal_entry_lib().

i [synergylib] Synergy Configuration | [€ *hal_entry.c - E
2 @ * Copyright [2015-2017] Renesas Electronics Corporation and/or its licen:a
20 ®* File Name : hal_entry.c[]
23
24 #include "hal_data.h"
25
26 Ivoid hal_entry_lib(void);“
27
29 ® * @brief Blinky example application[]
35 1void hal_entry_lib(void) {
36
37 /* Define the units to be used with the software delay function */
38 const bsp_delay_units_t bsp_delay_units = BSP_DELAY_UNITS_MILLISECOND:
39 /* Set the blink frequency (must be <= bsp_delay_units */
40 const uint32_t freq_in_hz = 2;
41 /* Calculate the delay in terms of bsp_delay_units */
42 const uint32_t delay = bsp_delay units/freq_in_hz;
43 /* LED type structure */
44 bsp_leds_t leds;
45 /* LED state variable */
46 ioport_level_t level = IOPORT_LEVEL_HIGH;
fily)
Figure 42. New hal_entry.c
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9. Build the Library Project. The build outputs a static library file synergylib\Debug\libsynergylib.a.

. 0 &
i Project Explorer & B s

v & synergylib [Debug]
~ B Archives

||:| libsynergylib.a l

W Includes

v (2 src
& synergy_gen
lg hal_entry.c
2 synergy
= Debug
= script
= synergy_cfg
# configuration.xml
B R7FS7G27TH2A01CBD.pincfg
B S7G2-DK.pincfg
@ Developer Assistance

v = "

Figure 43. The built static library

3.3.2 Using the Static Library in the Executable Project

This section shows how to use the static library created in section 3.3.1 in a Synergy executable project by

performing the following steps,

o Create a Synergy executable project.

¢ Modify the source code to call a function (hal_entry_lib()) declared in the static library project.

o Modify the build settings to add the static library.
e Build the Synergy executable project.

Apply the following steps:

1. Create an executable project named synergyapp and select the BSP template. Click Finish to create the
project. For details on creating an executable project, see section 3.1.

E e2 studio - Project Configuration (Synergy C Executable Project)

e2 studio - Project Configuration (Synergy C Executable Project)

Select the type of project you wish to create.

Project Template Selection
©| 75 BSP
 Base Board Support Package for the chosen Synergy family.

[Renesas.Synergy.1.6.0.pack]

" Blinky
Blinky project.
[Renesas.Synergy.1.6.0.pack]

Oley

©! 3 | Blinky with ThreadX
 Threaded version of Blinky project.

Code Generation Settings
Use Synergy Code Formatter

@ < Back Next >

O X
N
L

Figure 44. Select project template for executable project referring to the library
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2. After the executable project is created, click Generate Project Content.
3. From project explorer window, open hal_entry.c under synergylib\src\.

[¢ hal_entry.c =
1 [/* HAL-only entry function */
2 #include "hal_data.h"
3 =void hal_entry(void)
4
# 5 /* TODO: add your own code here */
6 }
7

Figure 45. Old hal_entry.c

Add codes to call the LED blinking library function hal_entry_lib() in hal_entry() function and add a
declaration for library function.

¢ hal_entry.c
1 /* HAL-only entry function */
2 #include "hal_data.h"
3
4 |extern void hal_entry_lib();l
5
6 “void hal_entry(void)
7 {
8 * : own code here */
9 hal_entry_lib();|
e }
11

Figure 46. New hal_entry.c

4. Right-click on synergyapp project, then select Properties.
5. In the Project Properties dialog, select C/C++ Build — Settings, then select Tool Settings tab. Select
GNU ARM Cross C Linker — Libraries, then add synergylib as a library

Build Variables

Properties for synergyapp O X
type filter text Settings Fvov
Resource
Build 2 Target Processor Libraries (-I) 2 ~
uilders
. 2 Optimization
v C/C++ Build . .
& Warnings
X

) 2 Debugging Enter Value
Environment
L ) v & GNU ARM Cross Al
oggin ibraries (-
(& Preprocessor Inerves )
ettings
2 2 Includes I synergylib I

Tool Chain Editc

2 Warnings
C/C++ General d

# Miscellaneous

MCU
X v & GNU ARM Cross C
Project References
(2 Preprocessor
Renesas QF Cancel

% Includes
(# Optimization
# Warmnings

Run/Debug Settin
Task Repository

& Miscellaneous
v & GNU ARM Cross C Linker
2 General
& Miscellaneous
v & GNU ARM Cross Create Flash Image

Library search path (-1 L= ER=

< > S v
Figure 47. Add library project as a library for executable project
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6. Add new library search path ${workspace_loc:/synergylib/Debug} for GNU ARM Cross C
Linker — Libraries.

Properties for synergyapp O X
type filter text Settings ER AR
Resource I N
CRER=REE I
Builders E Add directory path X =
v C/C++ Build

Build Variables | Directory:
Environment
Logaing
T
Tool Chain Editc

C/C++ General [ ] Add subdirectories
MCU

Project References

Renesas QF OK Cancel

Run/Debug Settin
Task Repository

I ${workspace_loc;/synergylib/Debug} I

@ Uptimization
& Warnings

# Miscellaneous
v i GNU ARM Cross C Linker
2 General
# Miscellaneous
v ® GNU ARM Cross Create Flash Image

Library search path (-L)

< > - v
@ Apply and Close Cancel
Figure 48. Update library search path
7. Under GNU ARM Cross C Linker — Libraries check the new path updated.
B8 properties for synergyapp O x
type filter text Settings ®© T
Resource
Builders (2 Target Processor Libraries (-]) a8
v C/C++ Build 2 Optimization DSP Li
Build Variables & Warnings
Environment & Debugging
Logging v & GNU ARM Cross Assembler
S % Preprocessor
Tool Chain Editc 2 Includes
C/C++ General & Warnings
MCU # Miscellaneous
Project References v ® GNU ARM Cross C Compiler
Renesas QE (2 Preprocessor
Run/Debug Settin 2 Includes
Task Repaository 2 Optimization
2 Warnings
=
& Miscellaneous Library search path (-1) & 8§ L
~ |2 GNU ARM Cross C Linker | Py - -
p/src/bsp/cmsis/DSP_Lil
& General
# Miscellaneous
< > v ® GNU ARM Cross Create Flash Imaae M
@ Apply and Close Cancel

Figure 49. GNU ARM Cross C Linker libraries are already updated

Note: The Libraries(-1) option shown in the preceding figure is used to add the library file with file
name format libxxx.a only. If the format of library name is not libxxx.a, add it using GNU ARM Cross
C Linker — Miscellaneous settings.
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E Properties for synergyapp O X
type filter text Settings ey v~
R
e.source (2 Target Processor Linker flags (-Xlinker [option]) €] ~
Builders

# Optimization

v C/C++ Build
/ & Warnings

Build Variables

) & Debugging
Environment

. v & GNU ARM Cross Assembler
Logging

< m 2 Preprocessor

& Includes
Tool Chain Editc .
£ Warnings
C/C++ General .
& Miscellaneous

Mcu v & GNU ARM C CccC il
ross C Compiler ]
Project References P Other objects {D
2 Preprocessor
Renesas QE

& Includes
& Optimization
(2 Warnings
 Miscellaneous

v & GNU ARM Cross C Linker
& General
2 Libraries

« 1 GNU ARM Cross Create Flash Image Generate map | "${BuildArtifactFileBaseName}.map"

[ -~

Run/Debug Settin
Task Repository

@ Apply and Close Cancel

Figure 50. Add library which name does not use the format libxxx.a

8. In the Properties dialog, select Project References in the left pane, then check the synergylib box to
mark the executable project as depending on the static library project. Click Apply and Close.

Properties for synergyapp O X
type filter text Project References eraTT
Reisource Projects may refer to other projects in the workspace.
Builders Use this page to specify what other projects are referenced by the project.
v C/C++ Build
Build Variables Project references for 'synergyapp”:

Environment

Logging CesSynergy:
" . I
Settings [ M synergyli

Tool Chain Editor
C/C++ General
MCU
Renesas QE
Run/Debug Settings
Task Repository

@ Apply and Close Cancel

Figure 51. Mark the executable project as depending on the static library project
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9. Build the application project.
10.Set a breakpoint where the library function hal_entry_lib() is called. Run synergyapp project.

11.When the program stops at the breakpoint, resume it. Confirm that the library function that blinks the
LEDs (hal_entry_lib()) is executed.

il 4 BYKvyRERin|OENIT R i, v R M B SIS LA

[&|[4|[m] # Debug v | E synergyapp Debug ¥
It
vy Q@O i Al yhilyney Dy @ §| B C/C++ & Synergy Configuration % Debug
% Debug = || ® ¥ 7 0 woygr %Bre.. © [MiRe. ®MMo. @ E. BEIMMU «*Ev.. %Per. DO e
v @ synergyapp Debug [Renesas GDB Hardware Debugging] A~ +RRPAw R BES T
~ & synergyapp.elf [1] I [] @ hal_entry.c [line: 9] [type: Hardware]l
v o Thread #1 1 (single core) (Suspended : Breakpoint)
= hal_entry() a-i hal_entry.c:9 0x3534 I
= main() at main.c:5 0x352e
# arm-none-eabi-gdb (7.8.2)
w? Renesas (GNR server (Hnst) v
[ hal entry.c 2 [E startup S7G2.c nain.c = B E Outline & Project Explorer B % s
& A &% Synergy ~
extern void hal_entry_lib(); ~ 15 synergyapp
“void hal_entry(void) g Hinges
{ & Includes
* T0D0: add vour own code here */ . v@sic
00003534 hal_entry 1ib(); & synergy_gen
T > 18 hal_entry.c
¥ 2 synergy

s

Figure 52. Application project executing library function

3.4 Synergy Project Configuration Editor

The Synergy Project Configuration editor view displays the current project configuration settings. The
settings are saved in the file configuration.xml. The project configuration settings are grouped into
multiple pages, allowing you to set several configurable aspects of the project; such as how pins and clocks
are set up and which drivers are included. Drivers can range from simple hardware-level drivers to
RTOS-aware applications. Multi-thread specific components like mutexes, semaphores, and events can be
configured.

To edit the project configuration, be sure to:

e Select the Synergy Configuration perspective in the upper right-hand corner of the e? studio window, or
click Window — Perspective — Open Perspective — Other... — Synergy Configuration.

e Open the ‘configuration.xml’ file.
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&1 Project Explorer & BRle Y= 0 @ [Synergy] Synergy Configuration & = B
& Synergy Summary Click here to generate e
v 5 tast prOjeCt content Generate Project Content
! Includ .
. e Project Summary Z
& src RENESAS 'SYNergy
2 synergy Accelerate. Innovate. Differentiate
; Board: S7G2 DK
= seript i
- Device: R7FS7G27H2A01CBD
= synergy_cfg
__ Toolchain: GCC ARM Embedded
i S7G2
= RITSTGITHIAOTCED pincfg Toolchalrf Version: 7.2.1.20170904
5 $7G2-DK.pincfg SSP Version: 1.6.0

= test Debug.launch

® Developer Assistance Selected software components

il Board support package for RTFS7G27H2A01CBD V160
Board support package for S7G2 v1.6.0

Board support package for S7G2 v1.6.0

Double-click .xml file to Simple application that blinks an LED. No RTOS included v1.6.0
open Synergy Configuration| ~ SSP Common Code v1.6.0
Clock Generation Circuit: Provides=[CGC] v1.6.0

Event Link Controller: Provides=[ELC] v1.6.0

Factory MCU Information Module: Provides=[FMI] v1.6.0

I/O Port: Provides=[10O Port] v1.6.0

S7G2 DK Board Support Files v1.6.0

YoulTD) G“.,, .I1 Page selection
ISummary BSP| Clocks Pins|Threads Messaging Componentsl

Figure 53. Synergy Project Configuration — Synergy Project Configuration View
There are seven pages (or tabs) in Synergy Project Configuration editor.
The Summary page contains a project-specific summary information.
The BSP page allows users to select the SSP version, the type of Synergy board, and the device.

In addition, Clocks, Pins, Threads, Messaging and Components pages are discussed in the following
sections, including configuration steps and options.

3.4.1 Summary Page

The summary page contains a project-specific summary on the currently selected device, the board, the
Synergy software components, and other details. There are useful links to the Synergy Platform website, the
‘Renesas Presents’ YouTube channel, and the SSP user manual.

If user adds new threads and modules/objects to a thread, this information will be also shown in Summary
page.
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& *[Synergy] Synergy Configuration

Summary

Project Summary

=

(V]

Generate Project Conte

RENESAS @}nergy ’

Accelerate. Innovate, Differentiate

oard: S7G2 DK

evice: R7FS7G27H2A01CBD
oolchain: GCC ARM Embedded <
oolchain Version: 7.2.1.20170904

SP Version: 1.6.0

Interrupts Summary

Informati

toolchain

board, device,
chain and Ssp | [SYACYA

on about

T’roperty Value

g_cac0 Clock
Accuracy Circuit
Driver on r_cac

Frequency Error
Interrupt Priority

g_cac0 Clock
Accuracy Circuit Disabled
Driveronr_cac

g_cac0 Clock
Accuracy Circuit
Driver on r_cac

Measurement End
Interrupt Priority

Overflow Interrupt
Priority

Threads Summary

< threads and interrupts

Information about

Property Value

Priority HMI Thread 1

. J

Selected software components

(" Board support package for R7FS7G27H2A01CBD V160
Board support package for S7G2 v1.6.0
Board support package for S7G2 v1.6.0
Simple application that blinks an LED. No RTOS included v1.6.0
SSP Common Code v1.6.0
Clock Generation Circuit: Provides=[CGC] v1.6.0
Event Link Controller: Provides=[ELC] v1.6.0
Factory MCU Information Module: Provides=[FMI] v1.6.0 Software
I/O Port: Provides=[lO Port] v1.6.0 component
S7G2_DK Board Support Files v1.6.0 [©7] included in the
Clock Accuracy Check: Provides=[CAC] v16.0 project
Express Logic ThreadX: Provides=[ThreadX] v1.6.0

. J

Il fube Useful links
Y e &

Summary | BSP| Clocks| Pins| Threads| Messaging Components

Figure 54. Summary Page
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3.4.2 BSP Page
The BSP Page allows the user to select the SSP version, the board, and the device. A user can also import
the CMSIS pack from this page.

% [Synergy] Synergy Configuration

. . [F]
Board Support Package Configuration Generate Project Content

| Click here to select SSP version % Restore Defaults

Device Selection

SSP version: | 1.6.0 Board Details
Board: S7G2 DK v @4—| Click here to import CMSIS pack |
Device: R7TFS7G27H2A01CBD <—| Click here to select device |

Click here to select board |

Summary |BSP| Clocks| Pins| Threads| Messaging Components

Figure 55. Synergy Project Configuration — BSP Page

3.4.3 Clocks Configuration Page
The Clocks Configuration page sets up the initial clocking for the application. Clock sources, PLL settings,
and clock divider settings can be selected for each of the output clocks.

For details on the Clock Generation Circuit (CGC), see the Synergy MCU User’s Manual. To update the
project, perform the following steps:
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1. Select a value in the drop-down list for the clock setting on GUI.

% *[Synergy] Synergy Configuration =

Clocks Configuration

| XTAL 24MHz
PLL Src: XTAL M
!
PLL Div /2 v
!
PLL Mul x20.0 v
}
|USBMCLK 24MHz | |PLL 240MHz }—>dock Sre: PLL v
Clock Src. HOCO
HOCO 20MHz i Clock Src: MOCO

| LOCO 32768Hz |

| MOCO 8MHz |

| SUBCLK 32768Hz |

Summary |BSP|Clocks Pins| Threads| Messaging Components

Clock Src LOCO
Clock Src: XTAL
Clock Src: SUBCLK

Clock Src: PLL

Py

= ICLK Div /1
t= PCLKA Div /2
t= PCLKB Div /4
t= PCLKC Div /4
> PCLKD Div /2
SDCLKout On
f
(= BCLK Div /2
)
BCK/2

(= UCLK Div /5

* FCLK Div /4

o

Generate Project Content

& Restore Defaults

v —{ ICLK 240MHz

v —{ PCLKA 120MHz

+ —{ PCLKB 60MHz

+ —{ PCLKC 60MHz

v a| PCLKD 120MHz

v —{ SDCLKout 120MHz

v —{BCLK 120MHz

v —{ BCLKout 60MHz

+ —{ UCLK 48MHz

v —{ FCLK 60MHz

Figure 56. Synergy Project Configuration — Clocks Configuration

2. Save the Project Configuration Settings, for example by using the Ctrl-S shortcut.

0

3. Click the Generate Project Content button Generate Project Content
4. The file, bsp_clock_c¥g.h, is updated with the selected clock configuration.

&3 Project Explorer & s%ls =0 Sy “onfiguratio [ bsp_clock cfg.h &
¥ 5 Synergy [Debug] ~ 1 /* generated configuration header file - do not edit */
S wicluedes 2 “#ifndef BSP_CLOCK_CFG_H_
i 3 #define BSP_CLOCK_CFG_H_
e 4 #define BSP_CFG_XTAL_HZ (240000@0) /* XTAL 24000080Hz */
& synergy 5 #define BSP_CFG_PLL_SOURCE (CGC_CLOCK_MAIN_OSC) /* PLL Src: XTAL */
> & script 6 #define BSP_CFG_HOCO_FREQUENCY (2) /* HOCO 2@MHz */
v = synergy_cfg 7 #define BSP_CFG_PLL_DIV (CGC_PLL_DIV_2) /* PLL Div /2 */
o o 8 #define BSP_CFG_PLL_MUL (20.8) /* PLL Mul x20.8 */
=28 9 #define BSP_CFG_CLOCK_SOURCE (CGC_CLOCK_PLL) /* Clock Src: PLL */
bl ?SF’ 10 #define BSP_CFG_ICK DIV (CGC_SYS_CLOCK_DIV_1) /* ICLK Div /1 */
18 bsp_board cfgh 11 #define BSP_CFG_PCKA_DIV (CGC_SYS_CLOCK_DIV_2) /* PCLKA Div /2 */
& bsp_cfg.h 12 #define BSP_CFG_PCKB_DIV (CGC_SYS_CLOCK_DIV_4) /* PCLKB Div /4 */
B 13 #define BSP_CFG_PCKC_DIV (CGC_SYS_CLOCK_DIV_4) /* PCLKC Div /4 */
ey mm—— 14 #define BSP_CFG_PCKD_DIV (CGC_SYS_CLOCK_DIV_2) /* PCLKD Div /2 */
S shIrgea 15 #define BSP_CFG_SDCLK_OUTPUT (1) /* SDCLKout On */
[9 bsp_mcu_device cfg.h 16 #define BSP_CFG_BCK_DIV (CGC_SYS_CLOCK_DIV_2) /* BCLK Div /2 */
[ bsp_mcu_device_pn_cfgh 17 #define BSP_CFG_BCLK_OUTPUT (2) /* BCK/2 */
& bsp_meu_family_cfgh 18 #define BSP_CFG_UCK_DIV (CGC_USB_CLOCK_DIV_5) /* UCLK Div /5 */
B bep.pin, clg b 19 #define BSP_CFG_FCK_DIV (CGC_SYS_CLOCK_DIV_4) /* FCLK Div /4 */
M 20 #endif /* BSP_CLOCK_CFG_H_ */
5 S7TG2-DK.csv 21
& driver
# configuration.xml
|5 R7TFS7G27H2A01CBD.pincfg
2 S7G2-DK.pincfg
[ Synergy Debug.launch
2 synergy cfg.txt
@ Developer Assistance
£ svneravann 4
>

Figure 57.

bsp_clock cfg.h is updated
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3.4.4 Pin Configuration Page
The Pin Configuration page provides a graphical user interface to generate the pin configuration settings for

the project.

i [Synergy] Synergy Configuration

Pins Configuration

[F]
Generate Project Content

Select pin configuration

(1) Pins Tutorial j& ¥ &l

S7G2-DK.pincfg

™ Generate data: ‘ g_bsp_pin_cfg

Pin Selection

type filter text 2w B

v Ports
+ Peripherals
Other Pins

(2)

Pin Configuration

(3)

Summary |BSP |Clocks |Pins| Threads| Messaging  Components

Figure 58. Synergy Project Configuration —Pin Configuration GUI

The Pin Configuration window has three parts:

1. Select Pin Configuration: Selects pin-configuration file and specifies the name for the associated data
structure. Multiple pin configurations can be set as follows:
A. Create a new .pincfqg file (for example, NewName.pincfg) in Project Explorer by copying an

existing one.

B. Select the new .pinc¥Fg file (for example, NewName.pincfg) in the Select Pin Configuration dialog

box.

C. Check the Generate data box and give the new pin configuration a unique data structure name in

the text field.

D. The multiple pin configurations will be created in different data structures.

wn

Pin Selection: Selects pin or peripheral that will be set up.
Pin Configuration: Set up for function/property of the selected pin / peripheral.

The user may refer to the tutorial video for pin configuration on YouTube by clicking Pin Tutorial.

The best way to configure pins is to configure the peripherals to be used in the project using the steps below:

1. Select a peripheral in the Pin Selection pane; for example, Connectivity:SCI — SCI1. The
configuration for this peripheral will be shown in the Pin Configuration pane.

2. Select an Operation Mode for the peripheral; for example, Simple SPI.

3. Select the pins you would like to use for the Input/Output functions of the selected peripheral in the

selected mode.
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i *[Synergy] Synergy Configuration ==

Pins Configuration

Select pin configuration

'S7G2-DK pincfg

Pin Selection

type filter text

v Ports
v v Peripherals
Monitoring:CAC
Analog:ADC
Analog:CMP
Analog:DAC12
Connectivity:CAN
v Connectivity:ETHERC
Connectivity:1IC
| ~ v Connectivity:SC||
SCIo
[sad
SCl2
(1) scs
SCl4
SCI5
SCle
ScI7

W

[}
Generate Project Content

Pins Tutorial & ~ &l

Generate data: | g_bsp_pin_cfg

Pin Configuration

Module name: Sci

Usage: When using Simple 12C mode, ensure port pins
output type is n-ch open drain.
When switching between 12C and other modes,

first disable.
Pin Group Selection: | Mixed >
Operation Mode: I Simple SPI > I (2)
Input/Output
TXD_MOSI: - |p213 v =
RXD_MISO: v |P708 ‘1 (3) =
SCK: «|P710 v R4
CTS RTS SS: None w

None

None
< >

Summary BSP|Clocks Pins| Threads| Messaging Components

Figure 59. Synergy Project Configuration — Pin Configuration Setting (by Peripheral)

A single pin can also be set up through the following steps:

1. Select a pin in the Pin Selection pane; for example, Ports — PO — P003. The configuration for this pin
is shown in the Pin Configuration pane.
2. Enter properties for this pin, for example:
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i *[Synergy] Synergy Configuration &

Pins Configuration

Select pin configuration

S7G2-DK.pincfg

Pin Selection

type filter text | 2 | ® B
v v Ports A
v v PO

(1)

P01
+ P002
P004
P005
P006
P007
P00S
P009 v

i Generate data: | g_bsp_pin_cfg

Pin Configuration

= 0

o
Generate Project Content

Pins Tutorial % ¥ &,

\_

&

("Module name: POO3 )

Symbolic Name: | GPIO1

Comment: ‘ ‘

Port Capabilities: ADCO: PGAVSSO

PO03 Configuration (2)

Mode: Input mode

Chip input/output

¥ GPIO )

Summary |BSP |Clocks | Pins| Threads| Messaging | Components

Figure 60. Synergy Project Configuration — Pin Configuration Setting (by single pin)

3. The Package view shows this pin change.
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& @
&1 Package = o
1 2 3 4 5 6 7 a8 9 10 11 12 13 14 15
& v v v
A P302 |P303 || vSS | vSS |P90s |[PO11 | VT | VLO |VCLL | P902 |P202 VCCUSUSBDA P407 | A

v v v v v
B (P109 |P108 |P301 | VCC || VCC |P312||P912 |P200 | VLO || VSS ||P901 |P203 [VSSUSUSBDN P408 | B

o o o o o ' o ' '
C|P111 (|P110||P112 || P304 | P209 |P310 | P311 |P201 | PS04 | VSS |P315 || P205 | P207 | P409 |P410 (C

o ' o \/ ' \/ o \/ ' o a
D |VCC || VWSS |[P113 |P305 || P306 | P307 |P308 ||P910 [ PS03 | VCC ||P204 | P413 |P412 ||P411 |P708 (D

o e o o o e
E |P610 (|P611 |P115|P114 |P914 |P915 | P908 |P90% |PS00 [P313 |P414 (P711|P709 |P415| V5SS |E

V&S
1USBH
V&S

~ ~ ~ o
G |P813|PAl5 [[PAL14 |P609 |PAL2 [|PALL |PAOS |P615 | P206 | P713 |PBOV 2USBI-USBHEAVSS PSSl G

o o o o o o
F|P614 |[P612 |P613 | P608 |(P300 |P906 ||PSO07 | RES |P314 (P710|P712 N CCUSUSBHUSBHS F

v v v v v
HIVCLL | WSS | VCC |PADS HPAIG PADZ |PA13 |P913 | PEOO |PBO4 |(PBO6 | VCC [AVCCYP213 (P212 (H

o o
PAQ7 |PAOG |PADS |PAD4 |PAO3 (PADI [PAOO |P703 | P406 | P704 |PBO2Z | PBOS || VSS [MCOUT XCIN |2

-

~ o v ~ ~ o o ~ ~
K |P605 |P604 || P603 | P107 | P07 | P606 | PEOS | PBOS | P515 | P404 |P702 | PBO3 | PBOL |VBAT | VCL |K

v v v 7 v v v
L |P602 |(PGO1 |(PGO0 | P106 ||P811 (PE12( VCC || WSS |POO7 |POO3) V5SS | VCC ((P705 |P706 |P707 |L

o o ' o a
M| V5S || VCC |P105 | P804 |(P505 | P506 || P508 yf»—ﬁ}ﬁ P0O10 ||P0O04 | PBOG6 || P405 | P700 |P701 M

o o 1 o o AVSS \/ e
n P102 P103([P104 | PS01 P02 |pso7 [Ps10 [VReR > | po11 |[poos |Po02 | 400 | p402 | P03 |
e v v v v v
PO03is P|p101 |Ppsoo|peierP803 (PS03 | Psoo | vec p“';]cc VR‘EFL POO6 | P001 | PEO7 | P512 || PSi4 |P401 P
changedto [+ —+= 7|V N REFH
beset * P100 | Pgo1 |Pe02 [Psoo | PS04 vz | vss |vrerd 1 po0s |poos |pooo | P80 | P512 | Ps11 (R
1 2 3 4 5 6 7 8 3 10 11 12 13 14 15
(OK status)
R7FSTG2TxoccoxBD - 224BGA (Top View)

Connection statys:
Error LE'WH‘H'I]Q ok

|

Figure 61. Synergy Project Configuration — Package View (Connection Status)

It is possible to migrate a pin configuration from one device to another device on this page. Use the Import a
pin configuration button on the toolbar to perform this migration. This function allows migration of the pin

configuration to the new device while retaining user setup.

To import an existing pin configuration to the current project, click Import a pin configuration and
select the pin configuration file to import.
E Import Pin Configurations from File O et
File:
@ | oK Cancel Workspace... File System...
Figure 62. Import an existing pin configuration to the current project
The import function might point out conflicts and provide the following options for the user:
1. Cancel the import operation.
2. Ignore the conflicts and import the conflicting settings anyway.
3. Continue the import operation without importing the conflicting settings.
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3.4.5 Threads Configuration Page
The Threads Configuration page allows users to:

e Configure threads within a Synergy project.

e Add Synergy modules and objects to a thread.
e Modify module and object properties in the Properties View.

i *[Synergy] Synergy Configuration &= =

s . [}
Threads Conflguratlon Generate Project Content

(. )
Threads &) New Thread = | (HAL/Common Stacks £ New Stack > %] Remove

~ £ HAL/Common
# g_fmi FMI Driver on r_fmi
4 g_ioport I/O Port Driver on r_ioport

4 g_elc ELC Driver on r_elc (1) ® @ @ @
4 g_cgc CGC Driver on r_cgc

& g_fmi FMI Driver on # g_ioport I/O Port Driver & g_elc ELC Driver on r_elc & g_cgc CGC Driver on
r_fmi on r_ioport r_cge

HAL/Common Objects

(2)
(3) \, J

Summary | BSP | Clocks | Pins Threads|Messaging Components

, E——
B Properties % [l Problems @ Smart Browse o =
g_ioport |/O Port Driver on r_ioport

Settings Property Value ~
APl Info ¥ Common
Parameter Checking Default (BSP) (4)
v Module g_ioport /O Port Driver on
L Name [Fixed] g_ioport

Y

Figure 63. Synergy Project Configuration — Threads Configuration GUI
The Threads Configuration page consists of three panes:
1. Threads pane: Add/remove threads. For details, see section 6.
2. Stacks pane: Add/remove SSP module instances, such as 10 port, SCI, UART, and so on.
3. Objects pane: Add/remove kernel objects. For details, see section 6.

In addition, the Properties view supports the Threads Configuration and is used to modify module/object
properties.

A module can be added to the existing project using the following steps:

1. Select a thread, such as HAL/Common. The modules and objects in this thread are shown.

2. Inthe Stacks pane, click %] New Stack to add a module to the thread, that is New Stack — Driver —
Monitoring — Clock Accuracy Circuit Driver on r_cac.
[»)
Click the Generate Project Content GenestePropectContent hjtton to generate the source code content.

The Properties view shows the properties of the selected module. Users can change them according to
their requirements.
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i *[Synergy] Synergy Configuration

Threads Configuration

= 8

]
(i) Generate Project CJﬂent

Threads £] New Thread = HAL/Common Stacks (2) %] Remove
(1) \ € g_ioport /O Port Driver & g_elc ELC Driver on r_elc ® g_cgc CGC Driver on ® g_cac0 Clock Accuracy
@ g fmi FMI Driver on r_fmi onr_ioport r_cgc Circuit Driver on r_cac
4 g_ioport I/O Port Driver on r_ioport
4 g_elc ELC Driver on r_elc o) ® o)
# g_cgc CGC Driver on r_cgc
4 g_cac0 Clock Accuracy Circuit Driver on r_cac
HAL/Common Objects
< >
D Properties @ 2! Problems & Smart Browser L
_cac0 Clock Accuracy Circuit Driver on r_cac )
Eettings Property Value o)
API Info | ¥ Common
Parameter Checking Default (BSP)
v Module g_cac0 Clock Accuracy Circuit Driver on r_cac
Name g_cac0
Continuous Measurement Operation Enabled
Measurement Complete Interrupt Enabled
Overflow Interrupt Enabled
Frequency Error Interrupt Enabled (4)
Upper Limit Threshold 0
Lower Limit Threshold 0
Reference clock source Main Oscillator
Reference clock divider 32
Reference clock edge detect Rising
Reference clock digital filter Disabled
Measurement clock source HOCO
Measurement clock divider 1
Callback NULL
Frequency Error Interrupt Priority Disabled
Measurement End Interrupt Priority Disabled
\_ Overflow Interrupt Priority Disabled J v

Figure 64. Synergy Project Configuration — Add New Module to Thread

Note: For another example, see section 6.1, General Purpose Timer Example in ThreadX. This section
describes the procedure to add GPT module to the Blinky Thread.
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An added module (for example, UART Driver on r_sci_uart) may require dependent modules or configuration
settings. Necessary dependent modules are added automatically. Optional dependent modules are

suggested to be added manually by the user. In this case, users should click on the suggested modules to
add and to configure its properties.

i *[Synergy] Synergy Configuration

Threads Configuration

Threads &) New Thread
=

~ %f HAL/Common
4 g_fmi FMI Driver on r_fmi
4 g_ioport I/O Port Driver ol
# g_elc ELC Driver on r_elc
# g_cgc CGC Driver on r_cgc

% g_cac0 Clock Accuracy Cirnt v
< >

HAL/Common
Objects

= 8

o
Generate Project Content
HAL/Common Stacks %] New Stack >
¢ ELC Driver on r_elc € g_cgc CGC Driver on i g_cac0 Clock Accuracy @ g_uart0 UART Driver on r_sci_uart )
r_cge Circuit Driver on r_cac
@ @ ® y
[ )
¥ g_transfer0 Transfer %1 Add DTC Driver for
Dependent mOdUle Wthh iS Driver on r_dtc SCI0 TX Reception [Not
. recommended]
added automatically ®

<

Summary |BSP Clocks |Pins | Threads| Messaging Components

+ Transfer Driver on r_dtc | ﬂr New > |

Suggested dependent module.
Click on it to add

Figure 65. Synergy Project Configuration — Problem of Added Module

A module or a module stack can also be added by performing a copy and paste operation in the Threads
Configuration page. Right-click a module and select Copy to copy it. Right-click in the stack pane of the
same or a different thread in the same project and select Paste. A cut and paste operation is also available.
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& *[Synergy] Synergy Configuration # | [ hal_entry.c

Threads Configuration

Threads <1 New Thread

~ &% HAL/Common
# g_cge CGC Driver on r_cgc
# g_fmi FMI Driver on r_fmi
@ g_elc ELC Driver onr_elc
# g_ioport I/O Port Driver on r_ioport
# g_cac0 Clock Accuracy Circuit Driver on r_cac
% g_uart0 UART Driver on r_sci_uart

HAL/Common Objects

It bsp_common_leds.c

B

Summary BSP |Clocks |Pins Threads Messaging Components

& *[Synergy] Synergy Configuration % (€ hal_entry.c

Threads Configuration

Threads & New Thread

v &' HAL/Common
4 g_cge CGC Driver on r_cgc
4 g_fmi FMI Driver on r_fmi
# g_elc ELC Driver onr_elc
# g_ioport I/O Port Driver on r_ioport
# g_cacO Clock Accuracy Circuit Driver onr_cac
# g_uartO UART Driver on r_sci_uart

HAL/Common Objects

[9 bsp_common_leds.c

Summary |BSP | Clocks |Pins | Threads Messaging  Components

L main.c

VE
Q &
Generate Project Content
HAL/Common Stacks #] New Stack > % Remove
g_ioport /O Port Driver @ g_cacO Clock Accuracy i g_uart0 UART Driver on r_sci_uart
on r_ioport Circuit Driver on r_cac
Team >
® @ Compare With >
— Replace With >
.B ] . .
i Resource Configurations >
o Cut Ctrl+X
o I = Copy I Ctrl+C
- Paste Ctrl+V
¥ Delete Delete
Import...
w4 Export...
@ Module Resources...
Run As >
Debug As >
Profile As >
Remove from Context Ctrl+Alt+Shift+ Down
< >
=g

[g main.c

HAL/Commeon Stacks

[}

Generate Project Content

€] New Stack >

g_ioport I/O Port Driver @ g_cac0 Clock Accuracy

on r_ioport

@

Circuit Driver on r_cac

@

& g_uartO0 UART Driver on r_sci_uart

[

Team

Compare With >
Replace With >

Resource Configurations >

Cut
Cop

Ctrl+X
Ctrl+C

Paste

I Ctrl+V

Delete

Import...

Export...

Module Resources...

Run As >
Debug As >

Profile

Rorno

in Froven Cantot

Delete

As >

el L AW L Chift L Navam

Figure 66. Copy and Paste operation
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There will be a name conflict between the old module instance and the new one. Renaming one of the
module instances will solve the problem.

& *[Synergy] Synergy Configuration 2 | [9 hal entry.c (& bsp_common_leds.c  [2 main.c ==

" . o
Threads Configuration Generate Project Content

Threads ] New Thread = HAL/Common Stacks ] New Stack > #] Remove

~ @' HAL/Common
# g_cgec CGC Driver on r_cgc
# g_fmi FMI Driver on r_fmi

Accuracy 4 g_uartQ UART Driver on r_sci_uart 4 g_uartO UART Driver on r_sci_uart
N r_cac

4 g_elc ELC Driver on r_elc @
4 g_ioport I/O Port Driver on r_ioport 11
v

@

T
& m ,arD Clacl Arroease Ciecuit Divivear An e~z

T T
2 Bt L4 g_transferQ Transfer &1 Add DTC Driver for 4 g_transferQ Transfer &1 Add DTC Driver for
Driver on r_dtc SCIO TXI Reception [Not Driver on r_dtc SCI0 TXI Reception [Not
HAL/Common Objects recommended] recommended]
@

Name conflict after the copy and
paste operation

< >

Summary BSP Clocks |Pins @ Threads|Messaging| Components

O Properties & H. Problems @& Sma

¢_uart0 UART Driver on r_sci_uart

Setting v Module g_uart0 UART Driver on r_sci Rename one Of the module A
e g y—— instances to solve the conflict

Channel 0

Baud Rate 9600
Data Bits 8bits
Parity None

v
Chmm Ditn alis

Figure 67. Module Instance name conflict

A module or a module stack can also be added by performing the export and import operation in the Threads
Configuration page. Right click on a module and select Export... to export the configuration of the module to
an XML file. Right-click in the stack pane of the same or a different thread in the same project and select
Import... to import the configuration from the exported XML file. The name conflict can be solved by
renaming one of the module instances.

& *[Synergy] Synergy Configuration % [2 hal entry.c & bsp_common leds.c  [& main.c ==
. . [+]
Threads Conflguratlon Generate Project Content
Threads ] New Thread = HAL/Common Stacks 4] New Stack > %] Remove
v > 1
AT Common A\ccuracy @ g_uart1 UART Driver on r_sci_uart 5
# g_cge CGC Driver on r_cge bn 1 cac Team
@ g_fmi FMI Driver on r_fmi B Compare With >
# g_elc ELC Driver on r_elc © Replace With >
4 g_ioport I/O Port Driver on r_ioport : I = TrseE CeRiEE e 5
% g_cac0 Clock Accuracy Circuit Driver on r_cac & g_transfer1 Transfer ¥ Add DTC . Cut Cirlex  [river for
? g_uart1 UART Dr!ver on rﬁsc!iuart Driver on r_dtc SCIO TXI Receptior B Copy CirlsC N(;t]
# g_uartO UART Driver on r_sci_uart o recomme Caite Ctrl+V e
® Delete Delete
Import...
HAL/Common Objects (2 _Export..
@ Module Resources...
>
>
>
m Context Ctrl+Alt+Shift+Down
< >
Summary | BSP Clocks Pins|Threads Messaging| Components
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Export O X
Synergy Stack Export I /‘ﬂ

Export a stack to a Synergy configuration fragment on the local file system.

To file: ‘ C\temp\uartxml ~ Browse...

Options

L] Include common properties

Figure 68. Export the Synergy stack

& *[Synergy] Synergy Configuration % (2 hal_entry.c bsp_common_leds.c main.c =

0

Threads Configuration Generate Project Content

Threads & New Thread ) Remmove B HAL/Common Stacks Team > Femove
v gt . Compare With >
sghiatCommon \ccuracy A4 g_uart1 UART Driver on r_sci_uart .
# g_cgc CGC Driver on r_cgc b 1 cac Replace With 2
% g fmi FMI Driver on r_fmi Resource Configurations >
# g_elc ELC Driver on r_elc ® Tt Ctrl+X
 g_ioport /O Port Driver on r_ioport T = T Copy Ctrl+C
% g_cac0 Clock Accuracy Circuit Driver on r_cac @ g_transfer1 Transfer % Add DTC Drivel Paste Ctrl+Vv  for
# g_uart1 UART Driver on r_sci_uart Driver on r_dtc SCIO TXI Reception [Not Delete Delete
% g_uart0 UART Driver on r_sci_uart recommendedm Import... )
@ E
ources...
HAL/Common Objects &) [ Object > % Remove R ’
Dj >
P >
R m Context Ctrl+Alt+Shift+Down
< >
Summary|BSP‘C|ocks|Pins Threads Messaging|Components‘
B import O X
Synergy Stack Import E\A |
Import stacks from a Synergy configuration fragment on the local file system.
From file:| ((:\temp\uart.xml ] v Browse...
Stacks:
éf’:g_ualﬂ UART Driver on r_sci_uart: ] Select All
Deselect All
Options
[ ] include common properties
Figure 69. Import the Synergy stack
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3.4.6 Messaging Page
The Messaging page allows the creation of event classes, events and subscribers for use with the Synergy
messaging framework.

The Messaging Page consists of three panes:

1. The Event Classes pane shows a list of event classes that have been provided by instantiated Synergy
modules or created manually.

2. The Events pane provides the events that have been provided by instantiated Synergy modules or
created manually.

3. The Subscribers pane provides a list of subscribers that have been created. The checkbox alongside
each subscriber entry indicates whether the subscriber receives messages for the currently selected
event class. A subscriber may be enabled/disabled to receive messages for the currently selected event
class by checking/unchecking the checkbox.

i *[Synergy] Synergy Configuration & -

Messaging Configuration Generate pmoject Content

Event Classes &1 New Event Class... Gubscribers )
Thread Start End

(1)

‘ 3)

Events £ New Event...

(2)

Summary |BSP |Clocks Pins|Threads Messaging| Components

Figure 70. Synergy Project Configuration — Messaging Page

An event class, an event, or a subscriber can be created manually by clicking the button of the
corresponding section.

e2] X

New Event Class

Enter new messaging event class details

Name: ‘ Examp|e|
Symbol: ‘ SF_MESSAGE_EVENT_CLASS_EXAMPLE

Payload header: ‘ example_api.h

|
|
Payload: ‘ example_payload |
|
|

Payload type: ‘ example_payload_t

Figure 71. Messaging Page — Adding a new event class

=
To remove the item created manually, select the item, and click ¥l in the corresponding section (items
added by instantiated Synergy modules cannot be removed).

When a user selects an item, the e? studio Properties view displays the properties associated with the
currently selected event class, event, or subscriber.
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&k *[Synergy] Synergy Configuration £ ==

0

Messaging Configuration Generate Project Content

Event Classes # New Event Class... ®/Remove Example Subscribers &1 New Subscriber...

| G-'EEE)camEIe l Thread Start End

Events €| New Event...

Summary |BSP|Clocks | Pins | Threads | Messaging Components

D Properties £ Problems @ Smart Browse| =
Example
r "
Settings Property Value ~
Symbol SF_MESSAGE_EVENT_CLASS_EXAMPLE
Name Example
Payload header file example_api.h
Payload example_payload
Payload type example_payload_t v
\ . J >

Figure 72. Messaging Properties

3.4.7 Components Configuration Page

The Components Configuration page enables the individual modules required by the application to be
included or excluded.

Modules common to all Synergy projects are preselected (for example, HAL Drivers — all — r_cgc).

All modules that are necessary for the drivers selected in the Threads page are included automatically.
Users can include or exclude additional modules by checking the box next to the required component.

Note: The primary way of adding modules to an application is using the Threads page. The Components
page is primarily used as a list of components available in the installed SSPs.

& *[Synergy] Synergy Configuration

Components Configuration Ganarate pmojm Contant
Filter All ~ || Search
Component Wersion Description Wariant 15
v ¥ slg?
? device 1.6.0 Board support package for RTFSTG2TH2ZANMCED RIFSTG2TH2ZADTCBD
? device 1.6.0 Board support package for 762
device 160 Board support package for RTFSTG27G2A0TCED RIFSTG2IG2ADTCBI
device 160 Board support package for RTFSTG2TG2A01CRG RVFSTG2TG2ADTCBG
devica 1.6.0 Board support package for RTFSTG27G2A0CLK R7FSTG2TG2AMCLK
device 1.60 Board support package for RTFS7G27G3ADTCFB RYFS7G27G3A01CFB
device 160 Board support package for RTFSTG2TGIADTCFC R7FSTG2TGIAOTCFC
device 1.6.0 Board support package for RYFSTG2TGIADICFP RYFSTG2TGIADICFP
device 1.6.0 Board support package for RTFSTG2TH2ZADTCBG RYFSTG2THZADTCEG
devica 1.6.0 Board support packege for RTFSTG2TH2ZA0CLE RTFSTG2THZADCLE
device 1.6.0 Beard support package for RTFSTG2THIADTCFB RIFSTG2THIADICFE
device 1.6.0 Board support package for RTFSTGATHIAQTCFC RTFSTG2THIADICFC
Y sep 1.6.0 Board suppart package for 57G2
v Comman
~ * all
4 s5p_common 1.6.0 55P Comman Code
» # Express Logic
# Framework Services
v P HAL Drivers
~ 2 all
r_acmphs 1.6.0 High Speed Anslog Comparator: Provides=[Comparator]
racmplp 1.6.0 Low Power Analog Comparator: Provides =[Comparator] -

Summary BSP Clocks Pins Threads Messaging Components

Figure 73. Synergy Project Configuration — Components Configuration
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3.5 Editor hover

e? studio supports hovers in the textual editor. This function can be enabled or disabled via Window —
Preferences — C/C++ — Editor — Hovers.

Preferences

type filter text

Code Style ~
Core Build Toolchains
Debug
v Editor
Content Assist
Encrypted Files
Folding
Hovers
Mark Occurrences
Save Actions
Scalability
Syntax Coloring
Templates
Typing
File Types
Indexer
Language Mappings
New C/C++ Project Wizard
Property Pages Settings
Renesas
Task Tags
Template Default Values

@®

X
Hovers L
Expand vertical ruler icons upon hovering (does not affect open editors)
Text Hover key modifier preferences:
Text Hover Name Pressed Key Modifier While Hovering
!|»’| Combined Hover I

|| Debugger

|:| Renesas 10 Register Help
l:‘ RenesasCDocHover

|:| Problem Description
l:‘ Documentation

|:| Macro Expansion

Source

|:| Annotation Description

Shift

Pressed key modifier while hovering:

Description:

Tries the hovers in the sequence listed below and uses the one which fits best
for the selected element and the current context.

Restore Defaults Apply
Apply and Close Cancel

Figure 74. Hover settings

To enable hover, check Combined Hover box. To disable it, uncheck this box. By default, it is enabled.

The Hover function allows a user to view detailed information about any identifiers in the source code by
hovering the mouse over an identifier and checking the pop-up.

/* LED state variable */

figuration ] Synergy Configuration & hal entry.c ®
bsp_leds_t leds;

ioport_level_t level = IOPORT_LEVEL_HIGH;

1
70 Eou.® Hl. ®Bu. ®Do. ~ 5

A ElRE e ¥|w 7
4 hal data.h

e hal entry(void) : void

Name: R_BSP LedsGet

Description:

Prototype: ssp_err t R BSP LedsGet (bsp leds t *p leds)

Return information about the LEDs on the current board.

Structure with LED information. p_leds Pointer to structure where LED info is stored.

* Get LED information for this board */
R BSP LedsGet(&leds);

eIsStY

level = IOPORT_LEVEL_LOW;

Figure 75.

Information from hover function
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3.6 Developer Assistance

Synergy Developer Assistance provides developers with module and Application Programming Interface
(API) reference documentation in e2 studio. After configuring the threads and software stacks for a Synergy
project with the Synergy Configuration Editor, Developer Assistance quickly helps you get started writing
C/C++ application code for the project using the configured stack modules.

1. Expand the project explorer to view Developer Assistance

1T Project Explorer = E&le v- B
v 1% Synergy
! Binaries
) Includes
2 src
i synergy
= Debug
= script
= synergy_cfg
% configuration.xml
5 R7FS7G27H2A01CBD.pincfg
[ §7G2-DK.pincfg
= Synergy Debugjlink
= Synergy Debug.launch
= synergy_cfg.txt
@ Developer Assistance |

& HAL/Common

Figure 76. Synergy Developer Assistance

2. Expand a stack module to show its APIs

i Project Explorer # E&le =0
[ §7G2-DK.pincfg A
2 Synergy Debug.jlink
E Synergy Debug.launch
= synergy_cfg.txt

v @ Developer Assistance
v £ HAL/Common
# g_cgc CGC Driver on r_cgc
% g_ioport I/O Port Driver on r_ioport
# g_elc ELC Driver on r_elc
# g_fmi FMI Driver on r_fmi

f ¢ g_cacO Clock Accuracy Circuit Driver on r_cac )

v @ ssp_err_t (*open) (cac_ctrl_t *const p_ctrl, cac_cfg_t const *cc
& Call open()

v @ ssp_err_t (*read) (cac_ctrl_t *const p_ctrl, uint8_t *const p_ste
i Call read()

v @ ssp_err_t (*close) (cac_ctrl_t *const p_ctrl)
& Call close()

v @ ssp_err_t (*stopMeasurement) (cac_ctrl_t *const p_ctrl)
& Call stopMeasurement()

v @ ssp_err_t (*startMeasurement) (cac_ctrl_t *const p_ctrl)

i Call startMeasurement()
- Cre s Ca s . -

\£

Figure 77. APl information
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Develop Assistance to source file helps to write source code quickly.

3. Dragging and dropping an API from

‘4 Project Explorer &

4 57G2-DE.pincig

1 Synergy Debug jlink

1 Synergy Debuglaunch
synergy_chg.txt

v (@ Developer Assistance

* & HAL/Common
» & g_cge CGC Driver on r_cge
» % g ioport /O Port Driver on r_ioport
» & g_elc ELC Driver onr_glc
» & g_tmi FMI Driver on r_tmi

4

# q_cacl) Clock Accuracy Circuit Driver an r cac

v ® s5p err | ("open) {cac_ctrl_L *const p_ctrl, cac_cfg_t const "ce
i Call nf)

v ® cep err t(*read) (cac_ctrl t *const p_ ciThwigtd t *const p_ste
& Call read()

~ ® ssp_err_t (“close) (cac_ctrl_t “const p_ctrl)
= Call close()

v & scpoerr_t (*stopMeasurement) (cac_ctrl_t *const p_ctrl)
& Call stopMeasurement()

® ssp err | ("startMeasurernent) (cac_ctil t "const p_etrl)

& Call startMeasurement()

'3 Project Explorer &
STG2-DK pincfy
| Synergy Debug.jlink
o Synergy Debug.launch
synergy_clg.lx
~ (7 Developer Assistance
v & HAL/Common
# g_cge CGC Driver on r_cge
# g_ioport /O Port Driver on r_ioport
» # g ele ELC Driver on r_ele
> & g_tmi FMI Driver on r_fmi
@ g_cacl) Clock Accuracy Circuit Driver on r_cac
® ssp e L (*open) (cac_ctil t *const p_ctil, cac cfg L const *cc
® sep err t(*read) (cac_ctrl t *cans
& Call read()
® ssp e t (*close) (cac_ctrl_t “const p_ctrl)
& Call closa{)
#® ssp_en_L (*stopMeasurement) {cac_ctrl_t *const p_ctr

s _uintth t *const p stz

& Call stopMeasurement()
® ssp e | ("startMeasurement) (cac_ctil t *const p_etel)
% Call startMeasurementf)

o . [Synergy] Synergy Configuration 14 *hal entry.c =

A 24 #include “hal_data.h"
25
27 # * ghrief Blinky example application(]

“void hal_entry(void) {

/* Define the units to be used with the software delay function '
const bsp_delay units_t bsp_delay_units = BSP _DELAY UNITS MILLIS!
/* Set the blink frequency (must be <= bsp_delay_units */

const uint32_t freq_in_hz = 2;

/* Calculate the delay in terms of bsp_delay_units */

const uint32_t delay = bsp_delay units/freq_in_hz;

/* LED type structure */

bsp_leds_t leds;

/* LED state variable */

ioport_level_t level = IOPORT_LEVEL_HIGH;

B

/* Get LED information for this board */
R_BSP_LedsGet(&leds);

/* If this board has no LEDs then trap here */
if (@ == leds.led_count) |

while(1

1 [Synergy] Synergy Configuration # *hal_entry.c &

- 24 #include "hal_data.h™
25
27 # * @hrief Blinky example application[]
33 void hal_entry(void) {

/* Define the units to be used with the software delay function
const bsp_delay_units_t bsp_delay units = BSP_DELAY UNITS_MILLIS!
/* set the blink frequency (must be <= bsp_delay units */

const uint32_t freq_in_hz = 2;

/* Calculate the delay in terms of bsp_delay_units
const uint32_t delay = bsp_delay_units/freq_in_hz;
/* LED type structure */

bsp_leds_t leds;

/* LED state variable */

ioport_level_t level = IOPORT_LEVEL_HIGH;

® )
!

/* Get LED information for this board */
R_BSP_LedsGet(&leds);

/* If this board has no LEDs then trap here
if (@ == leds.led_count)|

xf

L while{1)[]

= g cac@.p_api-ropeni{g cac@.p_ctrl, g cace.p_cfg); I

<

Figure 78. Devel

oper Assistance — Drag and drop an API
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4. Building

This section describes the build configurations and key build features in e? studio.

4.1 Build Configurations

The default build option generates when a project is created; it can usually be used to build the project.

However, if changing build options is necessary (such as the toolchain version, optimization options, and so
on), do the following steps before building the project.

Properties for Synergy

Build Variables
Environment

type filter text Settings
Resource
Builders
v C/Ct+ Build Configuration: |Debug [ Active ]

—foot-Settmg® i Toolchain 4 Build Steps

~ Manage Configurations...

Build Artifact [ Binary Parsers @ 4 | »

Logging
Settings ( Target Processor Command: | ${cross_prefix}${cross_c}${cro
Tool Chain Editc & Optimization All options: | -D_RENESAS SYNERGY_-I'C:
C/C++ General  Warnings \Renesas\Workspace\e2_syne
MCU & Debugging
Project References i % GNU ARM Cross Assembler
'G5 Project Explorer B5|e "=n fitr %Preprocessor Bxpert seftings:
& Includes Command
v 1% Synergy [Debug] “ttn 3 Warnings line pattern: | ${SECURE_BUILD_COMMANC
& Includes @ oy £ Miscellaneous
M= ~ & GNU ARM Cross C Compiler
¥ (= synergy_gen (2 Preprocessor
l¢ common_data.c  Includes
[ common_data.h (£ Optimization
¢ hal_data.c 2 Warnings
® hal data.h @ & Miscellaneous
& main.c > ~ & GNU ARM Cross C Linker v
9 pin_data.c
[4 hal_entry.c Cancel
= synergy
& script ; for main.c O X
= synergy_cfg
£ configuration.xml E Settings T T
2 R7FS7G27H2A01CBD.pincfg
2 57G2-DK.pincfg d
= Synergy Debug.launch nfigaraion: Debug [ Active ] ~ | Manage Configurations...
B synergy_cfg.txt n Editc

@ Developer Assistance
et ueneral

Run/Debug Settin

[ ] Exclude resource from build

% Tool Settings # Build Steps

~ & GNU ARM Craoss C Compiler
(# Preprocessor
# Includes
2 Optimization
& Warnings
& Miscellaneous

Apply and Close

Command: | ${cross_prefix}${cross_c

-D_RENESAS_SYNERGY.
\Renesas\Workspace\eZ

All options:

Expert settings:

${SECURE_BUILD_COM!

Command
line pattern:

Restore Defaults Apply

Cancel

Figure 79. Build — Properties for Synergy Project and main.c Source File
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Build options can be accessed in the properties window of a project or a source file.

1. @ Set the focus at the project name or @ set the focus at the source file name.
2. Right-click to select Properties, or use shortcut keys Alt+Enter to open the properties dialog.
3. Click C/C++ Build option to view or edit the configuration settings.

The Properties window is supported at project and source level. The Properties window for projects supports
more configurations which apply across all the files within the same project.

4.2 Building a Sample Project
Follow the steps below to build the project.

1. In Project Explorer, click the Synergy project to bring it into focus.

2. Click Project — Build Project or the a8 icon to build this project.
3. Confirm that there are no errors after build is finished.

E e2_synergy - Synergy/configuration.xml - e? studio - O X
File Edit Navigate Search Pnesas Views Run Window Help
& |[#][®] |4 Debug Open Project E’)V v ARF AL abh L T
O il vy § v o Ee BRI Access %\| % C/C++ & Synergy Configuration  Debug
= Open Synergy Configuration - .
3 Project Explorer & S
I a¢ Build All Ctrl+Alt+8B ol
- lg Synergy [Debug] l Build Configurations > Generate Proji| &
i \ncILTdes [Build Project ] Ctrl+B . e
v @ src Build Working Set p Subscribers al
¥ (= synergy_gen Clean... Thread Start
k5 common_data.c Build Automatically
common_data.h e T N
[8 hal_data.c /C++1In e)lc
hal_data.h Change Device
g main.c Properties
(& pin_data.c Events €l New Event...
[9 hal_entry.c
& synergy
= script
& synergy_cfg
& configuration.xml
= R7TFS7G27H2A01CBD.
5 S7TG2-DK.pincfg
5| Synergy Debug.launch v Summary|BSP|Clocks |Pins Threads|Messaging| Components
< > < >
Figure 80. Build — Building a Sample Project
4.3 Saving the Build Settings Report
Project build settings in e2 studio IDE can be saved to a file using the Project Reporter feature.
1. Right-click in the Project Explorer view to pop up the context menu.
2. Select Save build settings report to save the build settings report.
R20UT4204EU0120 Rev.1.20 Page 57 of 86

Aug.08.19 RENESAS




Renesas Synergy™ Platform e? studio Getting Started Guide

File Edit MNavigate Se £ Copy Ctr||+C
Paste Ctrl+V ) o _
E # DebL o Delete Delete A-B M " T
C vl &l Remove from Context Ctrl+Alt+Shift+Down % & | @& C/C++ |& Synergy Configuration * Debug
S > - .
1 Project Explorer & ouree B =
- Move... ol@
A l:c' Synergy [Debug] | Rename... F2 Generate Proji &
[0 £
+ndudes o e Subscribers -
v & src & Export... &
v = synergy_gen ia Export Synergy Project... Thread Start
ld common_c¢ & Export Synergy User Pack...
common_c Build Project
:a:fjata.rc] Clean Project
[ ta.
af ata Refresh F5
l& main.c a S
ose Proje
[8 pin_data.c L .
& hal_entry.c Close Unrelated Projects
2 synergy Build Targets >
= script Index g
& synergy_cfg Build Configurations >
#F configuration.xr Run A ,
S RIFSTG2TH2AC
S S7G2-DKpincfg ~ DePug As ’
5 Synergy Debug. Profile As ? ymponents
< Restore from Local History... >
B Properties 2 I Save build settings report I M v=08
Change Device
Cunarau
Figure 81. Build — Saving the build settings report
5. Debugging

This section describes the debug configuration usage and key debugging features for e2 studio. The
following illustration refers to the Synergy project built in section 4.2, Building a Sample Project, and is based
on the following hardware configuration: J-link Arm emulator and the Synergy DK-S7G2 board.

See the TraceX® User’s Manual available in Synergy Platform website (www.renesas.com/synergy) to debug
ThreadX-based projects using TraceX®. Debugging ThreadX projects using TraceX is not covered in this
document.

Right-click on any perspective icon, select Show Text to show the name of each icon.

= | BEH |

Customize...
Save s,
Reset

Close

" Show Text

© | EEC/C++ & Synergy Configuration *f Debug

Figure 82. Debug — Switch to Debug Perspective
Open the Synergy project in €2 studio and click Debug to switch to the Debug perspective.

As discussed earlier, a Perspective in Eclipse defines the layout of panes and views in the Workbench
window. Each perspective consists of a combination of views, menus and toolbars that enable the user to
perform a specific task.
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For instance,

e The Debug perspective has views that enable the user to debug the program.

e The Synergy Configuration perspective, along with configuration.xml in the editor window, opens
the Synergy configuration, as well as the Package and Properties views for project configuration
settings.

e The C/C++ perspective has views to help the user develop C/C++ programs.

If a user attempts to connect the debugger when not in the Debug perspective, e? studio prompts the user to
switch to the Debug perspective.

One or more perspectives can exist in a single Workbench setup. Users can customize perspectives or add
new ones.

5.1 Changing an Existing Debug Configuration

A default debug configuration is automatically created the first time a specific Synergy project is built. An
existing debug configuration can be changed as follows.

1. Click the project name in the Project Explorer view to set focus.

2. Click Run — Debug Configurations... or the o icon (downward arrow) — Debug Configurations...
to open the Debug Configurations window.

File Edit Navigate Search Project Renesas Views window Help

# Debug &l Synergy Debug ® TraceX | B @Aty G
| ] Q L =
U= v TRer v Run cul+F [/C++ & Synergy Configuration # Debug
— * Debug F11 - -
&5 Project Explorer = 0 o® [Synergy] Syner . B =
% | - Run History > ol
« FSyneroy Debug] ) ~ Messaging € Runas > Generate Proj &
& Indludes Run Configurations... . =
Event Classes scribers =
v Esrc - Debug History > =
¥ (= synergy_gen & Example Debug As , ead Start
4 common_data.c [ Debug Configurationsl.
common_data.h -
2 hal_data.c @& External Tools >
hal_data.h
g main.c
14 pin_data.c Events & New Event...
2 hal_entry.c
2 synergy
= script
& synergy_cfg
& configurationxml
=l R7TFS7G27H2A01CBDf
=1 S7G2-DK.pincfg

5 Synergy Debug.launch v Summary |BSP |Clocks |Pins Threads | Messaging Components
< > < >

Figure 83. Debug — Opening the Debug Configurations Window

3. In the Debug Configurations windows, expand the Renesas GDB Hardware Debugging debug
configuration and click on the existing debug configuration (for example, Synergy Debug).
4. Go to the Main tab and browse to add the load module (that is, Synergy.el¥) in the project build folder.
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Debug Configurations X
Create, manage, and run configurations < ‘f‘f’l
Bxle®~ Name:| Synergy Debug ‘
t filter text -
ype Trertex El Main % Debugger| ¥ Startup| % Source| & Common
] C/C++ Application .
[E1 C/C++ Remote Application Project:
27 EASE Script | synergy Browse...
[£1 GDB Hardware Debugging C/C++ Application:
[£1 GDB OpenOCD Debugging I‘ Debug/Synergy.elf l
9 GDB Simulator Debugging (RH850) b " Pror
Java Applet Variables... Search Project... Browse...
Java Application Build (if required) before launching
@ Launch Group Build Configuration: |Use Active ~
¥ Launch Group (Deprecated)
Remote Java Application (O Enable auto build O Disable auto build
1 Renesas GDB Hardware Debugging (®) Use workspace settings Configure Workspace Settings...
o
1 synergyapp Debug
9 Renesas Simulator Debugging (RX, RL78)
< >
Filter matched 15 of 17 items ey Apply

Figure 84. Debug — Selecting the Load Module

5. Switch to the Debugger tab, set J-Link ARM and R7FS7G2 as the target device.
— Debug hardware: J-link ARM
— Target Device: R7TFS7G27H
6. Click the Apply button to confirm the settings.
7. Click the Debug button to execute the debug launch configuration to connect to the J-Link and the
Synergy board.

Mame;

Synergy Debug

Main | %5 Debugger ] = Startup | & Source| ] Common

Debug hardware: | J-Link ARM ~ | Target Device: | R7TFS7G27TH

Figure 85. Debug — Changing the Connection Settings

8. For a successful connection, the Debug view shows the target debugging information in a tree hierarchy.
The program entry point is set at Reset_Handler() in startup_S7G2.c.

% Debug (| =18
v &7 Synergy Debug [Renesas GDB Hardware Debugging]
v i Synergy.elf [1]
~ i Thread #1 1 (single core) (Suspended : Signal : SIGTRAP:Trace/breakpoint trap)
[ = Reset Handler() at startup_S7G2.c:60 0x2f64 ]
# arm-none-eabi-gdb (7.8.2)

» Renesas GDB server (Host)

Figure 86. Debug — User Target Connection in the Debug view
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5.2 Creating a New Debug Configuration
The simplest way to create a new debug configuration is by duplicating an existing one. It can be done by

the following the steps below.

1. Open the Debug Configurat

ion window (see Figure 83).

2. Inthe Debug Configurations window, select a debug configuration (for example, Synergy Debug) and

click the icon (which duplicates the currently selected launch configuration). A new debug launch

configuration (for example,

Synergy Debug (1)) is created.

3. The new debug configuration can be configured per section 5.1.

Debug Configurations

Create, manage, and run configurations

EIEES

type filter text

[E] C/C++ Application
[E] C/C++ Remote Application
[E7 Debug-only
=/ EASE Script
[€] GDB Hardware Debugging
[£] GDB OpenOCD Debugging
[£7 GDE Simulator Debugging (SH, RHE50)
Java Applet
Java Application
= Launch Group
v [EL Remote Application
&L * New configuration [local]
%5 Remote Debugger
Remote Java Application

[d7 Synergy Debug
[ Synergy Debug (1)

Renesas Simulator Debugging (RX, RLTE)
gging
[ﬁ Target Communication Framework

£ >
Filter matched 20 of 22 items

"
@

Name: | Synergy Debug (1) |
[£] Main %3 Debugger| = Startup | [] Common E - Source

Project:

| Synergy Browse...

C/C++ Application:

| Debug/Synergy.elf
Variables... Search Project... Browse...
Build {if required) before launching
Build configuration: | Use Active ~
(O Enable auto build (C) Disable auto build
(®) Use workspace settings Configure Workspace Settings...
Revert Apply

Figure 87. Debug — Duplicating a Selected Debug Launch Configuration
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5.3 Basic Debugging Features
This section explains the typical Debug views supported in e? studio.
e Standard GDB Debug (supported by Eclipse IDE framework): Breakpoints, Expressions, Registers,

Memory, Disassembly and Variables. Note that MMU view is not supported in Synergy.
e Renesas Extension to Standard GDB Debug: 10 Registers, Eventpoints, Trace and Fault Status.

To open the Debug Toolbar, click the pull-down menu button and check the Show Debug Toolbar option.
The following screenshot identifies some useful toolbars in the Debug view.

| Download | Reset || Restart | Disconnect || Step Into (F5) || Step Over (F6)

Refactor Mavigate Search Project Renesas Vie

Flle Edit Sourgé Run Winddw Help

A | I O RN 2 @i O

3 ! & & i Sl ® | BC/C++ £ Synergy Configuration # Debug
e Debug & A=E(: (o & B= 0wy n s -5
_E v [ Synergy Debug [Renesas GDB Hardware Debugging] View Management... E | et
&
= v i Synergy.elf [1] Threads Update Policy >
o v o Thread #1 1 (single core) (Suspended : Signal : SIGTRAPArace/breakpoint trap) | avoutt N
'EI_'T‘ = Reset Handler() at startup_S7G2.c:60 0x256 [‘/ EE—— ]
; w arm-none-eabi-gdb (7.8.2) A _>10W Debug joorbar
R 5 Renesas GDB server (Host) ;: Show Full Paths
Resume (F8) | | Suspend | | Terminate (Ctrl-F2)
b0
L)
D] Check here to show debug

operation icons

e

H

=

ke startup_S7GQ2.c & - = &5 Project Explorer # o H
60 eeee2fed { A =k =
61 /* Initialize system using BSP. */ v 15 Synergy A
62 @eee2fes SystemInit(); & Binaries
o3 Includ
64 /* Call user application. */ & Includes
65 000263 main(); ¥ &src
66 = synergy_gen
67 while (1) l¢ hal_entry.c
68 { )
69 /* Infinite Loop. */ v % synergy
= Debug
< > v

et

Figure 88. Debug — Useful Toolbars in Debug Views

The program is run by clicking the UB putton or pressing F8.

Program execution can be suspended by breakpoint or by clicking the ! button. When program execution is
suspended, the user can perform the following operations:

e Clicking the =¥ button or pressing F5 can be used to step into the next method call at the current line of
code being executed.

e Clicking the “=** button or pressing F6 can be used to step over the next method call (executing, without
entering it) at the current line of code being executed.
e Clicking the UE button again resumes program execution.

To stop the debugging process, click the ® button to end the selected debug session and/or process, or the
user can click the e button to disconnect the debugger from the selected process.
The other operations available are as follows:

e Clicking the 24 putton resets and runs the program. It may stop at main() if the breakpoint is configured
in the Debug configuration.

¢ Clicking the " button resets the program to its entry point at the PowerOn Reset.
e The “& button is used for re-downloading the binary file to the target system.
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5.3.1 Breakpoints View

The Breakpoints view stores the breakpoints that were set on executable lines of a program. If a breakpoint
is enabled during debugging, the execution suspends before that line of code executes. e? studio allows
software and hardware breakpoints to be set explicitly in the IDE. Any breakpoints added via double-click on
the marker bar are by default hardware breakpoints. If the hardware resources are not there, then the
breakpoint setting will fail. In case of a hardware breakpoint setting failure, an error message will prompt the
user to switch to a software breakpoint.

To select a Hardware or Software breakpoint:

1. Right-click on the marker bar to pop up the context menu.
2. For a hardware breakpoint, select Breakpoint Types — e? studio Breakpoint.
3. For a software breakpoint, select Breakpoint Types — C/C++ Breakpoints.

To set a breakpoint:

1. As an example, in startup_S7G2.c at line 62, double-click on the marker bar located in the left margin
of the C/C++ Editor pane to set a breakpoint. A dot ¥ (Hardware breakpoint) or #% (Software
breakpoint) is displayed in the marker bar depending on the Breakpoint Type selected. Breakpoint
Type is hardware breakpoint by default.

2. Alternatively, right-click at the marker bar to choose Toggle Hardware Breakpoint or Toggle Software
Breakpoint to set a hardware breakpoint ¥ or a software breakpoint #.

3. Click Windows — Show View — Breakpoints or icon % (or use shortcut key ALT + Shift + Q, B) to
open the Breakpoints view to view the corresponding breakpoints set. Breakpoints can be enabled and
disabled in the Breakpoints view.

To disable breakpoints, users can choose to disable specific breakpoints or to skip all breakpoints:

1. To disable a specific breakpoint, right-click on the Software breakpoint i or the Hardware breakpoint z
located in the left margin of the C/C++ Editor pane and select Disable Breakpoint, or uncheck the
related line in the Breakpoints view. A disabled breakpoint is displayed as a white dot ( = or &),

2. To skip all breakpoints, click on the ™. jcon in the Breakpoints view. A blue dot with a backslash appears
in the editor pane, as well as in the Breakpoints view.

= Variables ‘lo Breakpoints ’5? Registers B Modules % Expressions B MMU «® Eventpoints - Peripherals [ 10 Registers
FREEAF BESG T

.« startup_S7G2.c [line: 62] [type: Hardware]

display for the current selection.

[fl startup_S7G2.c & =5
{ ~
/* Initialize system using BSP. */
SystemInit();
/* Call user application. */
main();
while (1)
/* Infinite Loop. */
) }
72 N
< >
Figure 89. Debug — Breakpoints view
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5.3.2 Expressions View
The Expressions view monitors the value of global variables, static variables, or local variables during
debugging.

Follow the steps below to watch a variable:

1. Click Windows — Show View — Expressions or icon % to open the Expressions view.
2. Drag and drop a variable (for example, g_cgc_versionin r_cgc.c) to the Expressions view.

3. Alternatively, right-click the variable to select the Add Watch Expression... menu item to add it to the
Expressions view.

g1 cgec 2 - =
#pragma GCC diagnostic ignored "-Wmissing-field-initializers" ~
#endif
/** Version data structure used by error logger macro. */
static const ssp_version_t| e -{a -1 g-E 1)
{
.api_version_minor = CGC_API_VERSION_MINDR,
.api_version_major = CGC_API_VERSION_MAIDR,
.code_version_major = OR,
.code_version_minor = CGC_CODE_VERSION_MINOR
1 W
< >
= g

#=Variables ° Breakpoints (i Registers ¢ Expressions 2 |e® Eventpoints 7. Peripherals [ 10 Registers
HE| & K% ried| e -
Expression Type Value Address ame : g_Cgc_version

l v (£ g_cgc_version const ssp_v... {..} 0x4310 r g:;::ii Ever‘;lon_ld
= version_id uint32_t 16974093 0x4310 Decimal:{...}
%= code_version_minor uint8_t 13\ 0x4310 Hex:{...}
®- code_version_major uint8_t 1"001" 0x4311 Binary:{...}
= api_version_minor  uint8_t 3 "\003" 0x4312 Octal:{...}
&= api_version_major  uint8_t 1 %001 0x4313

% Add new expression

< >

Figure 90. Debug - Expressions view

5.3.3 Registers View

The Registers view lists the information about the general registers in Synergy. Changed values are
highlighted when the program stops.

1a1a
1. Click Windows — Show View — Registers or icon """ to open the Registers view.
2. Click a register to view the values in different radix format.

Values that have been changed are highlighted (for example, in yellow) in the Registers view when the
program stops.
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(x)= Variables ®g Breakpoints  i{li Registers %7 | m), Modules 9 Expressions @® Eventpoints || IO Registers 7, Peripherals = 0
tB| et e
MName Value Description e

v M4 \General Registers ] General Purpose and FPU Register Group

Ox64000000
Ox&0000000
Ox64000000
O FFFFFRD
Ox1ffeD96¢
Ox1ffel9cd
O 1 ffe09cd
Oxb2806e31
(naZb22ecd
(xa20Tccad
(x30b62abe

4

Name
Hex:0x64000000
Decimal:1677721600
Octal:014400000000
Binary:1100100000000000000000000000000

Figure 91. Debug — Registers view

5.3.4 Memory View

The Memory view allows users to view and edit the memory presented in memory monitors. Each monitor
represents a section of memory specified by its location called base address. The memory data in each
memory monitor can be presented in different memory renderings, which are the predefined data formats (for
example, Hex integer, signed integer, unsigned integer, ASCII, image, and so on.).

To view the memory of a variable (for example, g_ssp_version_build_string):

1. Click Windows — Show View — Memory or icon 0 to open the Memory view.

2. Click the icon % to open the Monitor Memory dialog box. Enter the address of the variable
&g_ssp_version_build_string.

| Monitor M. X .
BB Moritor Memory The global variable

g ssp_version_build_string is presented in
B memory renderings of Hex Integer format.

Enter address or expression to monitor:

&g _ssp_version_build_string

Z OK Cancel

PRI =~ EE sy =0

B Console ¥#ITasks !"! Problems [ Live Trace Console art Browser % Trace U Memory Usdge 0 Memory @ Fault Status AR

Monitor: x % &g _ss

sion_build_string : 0x3C74 <Hex Inteder> # . %= New Renderings...

[9 &g_ssp_version_build_string] 9 - 3 4 -7 82 -B C-F ~
0ooee0ee00083C70 47700000 BLICEFELFE 69772074 52206874

0000eeeooPee3C80 73656E65 53287361 72656E79 28207967
0oooeecoeeee3C9e 20294D54 74666F53 65726177 63615620
0000ePeoePeR3CARD 6567616B 72657620 6E6F6973 362E3120
0000000000003CBO 622B3@2E 646C6975 6531372E 63623165
0o00eecoepee3CCo 34383836 ©0eeee36 2E362E31 oooeeese
©oooeecoepee3CDe ©loceeee BFEBBSFE8 BCeSBCF8 4770469E
00000RC0PPBR3CE® BFOBGBSF8 BCOSBCF8 4770469E  FFFFFFFF
3CF@ FeeeF85F 40leeeel ©eeeeBD1 ©eeeeBCl v

Memory Monitor for
g_ssp_version_build_string
is specified by the address

&g ssp_version_build_string

Figure 92. Debug — Memory view
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To add a new rendering format (for example, ASCII) for the variable g_ssp_version_build_string:

1. Click the tab = Mew Renderings... | to select ASCII to add the rendering.

This creates a new tab named &g_ssp_version_build_string <ASCII> next to the tab

&g_ssp_version_build_string <Hex Integer>.

0 Memory
Monitors

# &g ssp_version build_string Memory Monitor: &g_ssp_version_build_string : 0x3C74

Select rendering(s) to create:

XK &g_ssp_version_build_string <Hex Integer>

£
]
%
4
£
iy
e
q
4
0
0

Image

Raw Image
Floating Point
Traditional

Signed Integer
Unsigned Integer

AT e

0 Memory %

smreCnlEaBa~r ~-c

Monitors

@ &qg_ssp_version_build_string

+ X% &g_ssp_version_build string <Hex Integer> [&gisspiversionibuildistring 1 0x3C74 <ASCIl> # f} New Renderings...
)

@-34-7 8 p—t——v
W1
as S yner gy (
™) Soft ware Pac
kage ver sion 1.6
.0+b  uild .71e elbc
(1] 1.6.

Address

©000000000003C70
£600000000003C8
©000000000003C9
0000000000003 CA
©600000000003CB
©000000000003CCH

8008000800003CDB [P YA TFPG
00000000PR0O3CER oul  oUl%  IFpG YV
000000PREEER3CFE _pld M@ NI Al

Character string of
g_ssp_version_build_string
is displayed.

Figure 93. Debug — New Rendering In Memory view

5.3.5 Memory Usage View

Memory Usage can be used to get the information of (*.map) file or library list file (*.lbp) from project. This
view lists out the total memory size, usage of ROM and RAM ratio, and detailed information of sections,

objects, symbols, module, vector, and cross reference used in the project.

From version 7.3, e2 studio supports the graphical view to show usage in the ROM and RAM memory areas.

To show Memory Usage view, click menu Window — Show view — Others.... In the Show View dialog,

select Memory Usage and click Open.

E Show View O X

type filter text

% Fault Status A~
] IO Registers
k2 Live Trace Console
0 Memory
0 Memory Browser
I Memory Usage I

l=umiie)

B Modules

#5 OS Resources

& Performance Analysis
% Peripherals

@ Profile

&, Real-time Chart

1010

iiii Registers

% Renesas Coverane

Figure 94. Show Memory Usage view
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The Memory Usage view has three regions:

1. Group size region,

2. Memory Region Usage region (Device Memory Usage region is not supported yet),

3. Detail table region.

B Console « Tasks [2! Problems [ Live Trace Console ® Trace @ Memory Usage % |0 Memory ¢ Fault Status & $|#2]d =0
rSize: ) rIVIemory Region Usage| Device Memory Usage )
L Program: 17984 byte(s) Memory Region Usage: 2 ~
M Constant: 0 byte(s) FLASH | 1o 4006KB
M |nitialized Data: 116 byte(s) 17KB used
B yninitialized Data: 4244 byte(s) |
M pata: 56 byte(s) RAM 6KB used 1.9 640K3
Stack: 2048 byte(s)
Others: 16 byte(s) ip.copes NG | :
1) 168 used
\__QSPI FLASH 0 % 65536KB Jv
\ ]Il £ >
| Section Object|Symbol
Section Group Start address  End address  Size (byte) Align Attribute N
text Program 0x00000000 0x0000463F 17984 - -
glue 7 Constant 0x00004640 - 0 - --- 3)
.glue_7t Constant 0x00004640 - 0 - -
vfp11_veneer Constant 0x00004640 - 0 -—- -—
v bx Constant 0x00004640 - 0 -- ---
Jiplt Constant 0x00004640 - 0 --- --- "

Map file: Synergy\Debug\Synergy.map

Figure 95. Regions of Memory Usage views

Memory Usage view supports the following operations:

*: Choose a map or library list file for Memory Usage display.

<": Refresh all information of Memory Usage view.

=, Open *.map or *.Ibp file in Editor (there is no library list file in the Synergy library project).

=i : Open Section page of selected project.
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5.3.6 Disassembly View

The Disassembly view shows the loaded program as assembler instructions mixed with the source code for
comparison. The currently executing line is highlighted by an arrow marker in the view. In the Disassembly
view, users can set breakpoints at assembler instructions, enable or disable these breakpoints, step through
the disassembly instructions, and even jump to a specific instruction in the program.

To view both C and assembly codes in a mixed mode:

1. Click Windows — Show View — Disassembly or icon =" to open the Disassembly view.
2. Click icon = to enable the synchronization between assembly source and the C source (active debug
context).
3. In Disassembly view, right-click at the address column to select Show Opcodes and Show Function
Offsets.
2 startup_S7G2.c ® ==
void Reset_Handler (void) A
peee2fed {
/* Initialize system using BSP. */
oeee2fee SystemInit();
/* Call user application. */
0eep2f6a main();
while (1)
/* Infinite Loop. */
00002f6e }
¥
(V]
e >
&= Outline # Disassembly % T Project Explorer Fnfer locaion he ~ || €1t %fﬁ R
00e02T64: Ox000008b5 Reset_Handler+e push {r3, 1r} ~
o 62 SystemInit();
»00e02f66: Oxeefees5f8 Reset_Handler+2 bl 0x2f74 <SystemInit>
65 main();
ooee2f6a: ©x@efeb9fc Reset_Handler+6 bl ©x38e@ <main>
70 H i
00e02f6e: OxP@OOfee7 Reset_Handler+1@ b.n 0x2f6e <Reset_Handler+le>
R_BSP_WarmStart:
00002f70: Ox0e007047 R_BSP_WarmStart+e bx 1r
00002f72: ©Oxeeeeeebf nop
146 SCB->CPACR |= (uint32_t)CP_MASK;
SystemInit:
00802f74: ©)0ee0284a SyktemInit+e | ldr r2, [pc, #16@] ; (@x3818 <SystemInit+164>)
133 hd
Onbcodes Function Offsets >
Figure 96. Debug — Disassembly view
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5.3.7 Variables View
The Variables view displays all the valid local variables in the current program scope.

To observe a local variable (for example, timeout for function R_CGC_Init()):

1. Click Windows — Show View — Variables or icon #= to open the Variables view.
2. Step into the function R_CGC_Init () to view the local variable timeout value.

- Variables 2 e Breakpoints i Registers % Expressions e® Eventpoints % Peripherals 10 Registers ==
HE |t e ~
Name Type Value Name : timeout
Details:13149
= ssp_feature ssp_feature t
=P = Lt Default:13149
(= info fmi feature info £ { 1 Decimal: 13149
9= i ut yuolatile nint32 £ 13149 ] Hex:8x335d
Binary:110011010111¢
Octal:@31535
< >
Ercgcc ® & startup_S7G2.c ==
302 eeeoldse ssp_feature.id = SSP_IP_CGC; A
363 eeeelds2 g_fmi_on_fmi.productFeatureGet(&ssp_feature, &info);
304 0ee0ldgc gp_system_reg = (R_SYSTEM_Type *) info.ptr;
385
306 i : — .
387 eeeeldae LR = MAX_REGISTER_WAIT_COUNT;
308 UPUatE NOCONICR. Do Ts
309 & if(true == r_cgc_clock_run_state_get(gp_system_reg, CGC_CLOCK_HOCO))
31e
311 /* Make sure the HOCO is stable before changing wait control register */
312 eeeele24 - while ((false == r_cgc_clock_check(gp_system_reg, CGC_CLOCK_HOCO)) && (@U != timeout))
313
314 /* wait until the clock state is stable */
315 eeeele2s timeout--; v
< >

Figure 97. Debug — Variables view
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5.3.8 10 Registers View

The 10 Registers are also known as the Special Function Registers (SFRs). The 10 Registers view displays
all the registers defined in a target-specific 10 file. Users can further customize the 10 Registers view by
adding specific 1O registers to the Selected Registers pane.

To view selected IO registers:

1. Click Renesas Views — Debug — 10 Registers or icon ﬂ to open the 10 Registers view.

2. Under the All Registers tab, locate a module (such as CAC) in the 10 Registers view. Expand its 10
register list.

3. Drag and drop its registers (such as CAICR and CASTR) to the Selected Registers pane. A green dot &
next to the 10 register indicates the status of being a selected register.

4. Switch to the Selected Registers tab to view the selected 10 Registers.

The expanded 10 register list may take more time to load in the All Registers pane. It is advisable to
customize and view multiple selected 10 registers from the Selected Registers pane.

(x)= Variables ©g Breakpoints i Registers m), Modules €7 Expressions @® Eventpoints ||| IO Registers % |2, Peripherals = 0
FECdwO=H ~# ~
MName Value (Hex) Walue (Bin) . Address Access "
w O CAC
CACRD (aeDO D0DODO0D DxdD044600 RW
CACR1 1] 00000000 Duxd0044601 RW
CACR2 (D0 D0DOD00D (40044602 RW
@ CAICR (ee00 00000000 Dxd0044603 RW
o _CASTR 170 ] 00000000 TeAD0A4604 R
CAULVR (re0000 0000000000000000  CdD044606 RW
CALLVR (ee0000 0000000000000000 0044608 RW
CACMNTER (reDODO 0000000000000000 DxdD04460a R W

All Registers  Sglected Registers

(%)= Varial ' Breakpaints {iif Registers @) Modules &Y Expressions @® Eventpoints | [T 10 Registers 32 |2,
=
Mame Value (Hex) Value (Bin) .. Address Access
w O CAC
@ CAICR 0x00 DODD0DOD (Dx40044603 RW
@ CASTR 000 00000000 OxA0044604 R

All Registers  Selected Registers

Figure 98. Debug - IO Registers view
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5.3.9 Eventpoints View

An ‘event’ refers to a combination of conditions set for executing break or trace features during program
execution. The Eventpoints view enables users to set up or view defined events of different categories; for
example, trace start, trace stop, or event break.

Data access event break is supported for Synergy projects. The emulator detects access under a specified
condition to a specified address or a specified address range. This allows complex address and data
matching criteria to be set up.

An event combination (for example, OR, AND (cumulative) and Sequential) can be applied to two or more
events.

Table 2. Event combination explanation

Event combination Explanation

OR The condition is met when any one of the specified events occurs.

The condition is met when all of the specified events occur regardless of the

AND (cumulative) timing

Sequential The condition is met when the specified events occur in a specified order.

1. To set an event break for a global variable when an address/data is matched (for example, when
g_bsp_leds is accessed), do the following:

A. Click Renesas Views — Debug — Eventpoints or icon e® 1o open the Eventpoints view.
B. Double-click the Event Break option to open the Edit Event Break dialog box.
C. Click the Add... button to continue.

The Data Access eventpoint type is selected by default.

o® Eventpoints I (0= Variables ©g Breakpoints il Registers 7y Signals & Expressions [ | 1O Registers =08
w X % E @ | PC:O/60A0/4 | 89| =#
Type Address Data Count  Timer  Handle Comment

E# Trace Start

| B Trace Stop

" - €0 Edit Event Break P
1% TraceRecord
I | ] €1 EVEM Break ] Trigger: | OR -
LS ”mf:'_.'t‘:"" Type Address Data Count Timer Channel Comment
L
I] Edit. || Delete | pC:0/0 OA: 0/4 All: 074
oK I ’ Cancel

Figure 99. Debug — Eventpoints view (1/2)

2. Gotothe Address Settings tab and click the ... icon to browse for the symbol g_bsp_leds. (The
address of this global variable is &g_bsp_leds.)

3. Next, switch to the Data Access Settings tab and set the Read/Write selection to Read.

4. Click OK to proceed.

R20UT4204EU0120 Rev.1.20 Page 71 of 86
Aug.08.19 RENESAS




Renesas Synergy™ Platform e? studio Getting Started Guide

i i % |
Add Eventpoint [ 2Z Edit Eventpoint $
Eventpoint | Data Access hd Eventpoint | Data Access e
Address Settingsl Data Access Settings | Address Settingsl Data Access Settings]
Address: [&g_bsp_leds ']B Data Settings:
Read/Write: Read
Address Conditions ead/Write [ = v]
@ None Size: Not Specified ~
() Mask Bus Master: CPU -
Value: Equals - [] Compare Settings:
() Range Compare: 0
End Address: M ES Mask Value: 0
Type: Inclusive  ~ Comparison; Equals -
o® Eventpoints §2 | ()= Variables 9 Breakpoints !fi{ Registers 3 Signals &7 Expressions |i_| 10 Registers =40
w X% E|R| @|rcosoals | | 2
Type Address Data Count  Timer  Handle Comment

[T & Trace Start
[T @ Trace Stop
[1¥ Trace Record
[¥] €0 EventBreak
¥ OR &ug_bsp_leds ((x36a8) Read All 2
[ Tpe = Timer Start
[ Jig> Timer Stop

< I 3

Figure 100. Debug — Eventpoints view (2/2)

5. Perform a Reset to execute the program from the start.
6. The following figure shows that when the variable g_bsp_leds is accessed (read), the program stops.

startup_S7G2.c main.c [ bsp_common_leds.c 3 = g
48 ~
50 # * @ingroup BSP_COMMON LEDS[]
L4
56 # * Public Functions[]
58

0 @ * g Return information about the LEDs on the current board.[]

~zsp_err t R BSP LedsGet(bsp leds t * p leds)
{
~#if BSP_CFG_PRRAM CHECKING ENABLE

00002d0c S55P_ASSERT (p_leds);

#endif
00002d10 *p leds = g bsp leds; /* Copy over information #*/

J 00002dle return S5P SUCCESS;
TooUZale H
v
< >
Figure 101. Debug — Execution of Event Break
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5.3.10 Trace View

Tracing means the acquisition of bus information per cycle from the trace memory during user program
execution. The acquired trace information is displayed in the Trace view. It helps users to track the program
execution flow to search for and examine the points where problems arise.

The trace buffer is limited, therefore older trace data is overwritten with new data after the buffer has become
full.

To set a trace until the program is suspended, users can do as following:

1. Click Renesas Views — Debug — Trace or icon % 1o open the Trace view.

T
2. Turn on the Trace view by selecting the icon.

=

B Co.. I Tasks 2 Pro.. @Exe.. BLiv.. ®Sm.. BRen.. BDe.. % Trace ® % Rea.. 0§ Me . @ Fau...

.. * Ren.. =
4 EXyiierl |ﬁvavu|=»v

No records

Record label Addr.. Source

Figure 102. Debug — Turn on Trace view

3. Execute the program and stop program execution by using a breakpoint or by pressing the Suspend
button on the Debug Toolbar. The content stored in trace memory at that point in time is displayed as
trace result.

4. Select the display mode by clicking on the corresponding button.

The following figure shows the trace result before the main() function is executed.
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{ % [Synergy] Synergy Configuration € startup_S7G2.c ¥ [& main.c bsp_delay.c - B
54 @* Function Name: Reset_Handler[] ~
59 “void Reset_Handler (void)
60 00002b18 {
61 /* Initialize system using BSP. */
62 eeee2bla SystemInit();
/* Call user application. */
eeee2ble main();
S while (1)
{ v
< >
2 Co... ¥ Tasks 2/ Pro.. @ Exe.. Bliv.. #Sm.. BDe.. % Trace ¥ “%Rea.. B Me. Z*Ren. OMe. ¢ Fau. °
i QAT HS|
Listing from record 1 of 9464
Record Label Address Source
0 2E8A
Dsp-aspie >0 } Bus Disassembl Source
2ESA popl{rd, 15, 16, pc} y
1 2E88
bsp_gspi.c 590 } Display mode selection
2E88 addsp, #8
2 2FDO
bsp_gspi.c 588 R_QSPI->SFMCMD_b.DCOM = (uint32_t)0;
2FDO b.n0x2e88 <bsp gspi init+116> N
0x00002b1e @ Ons G DWT & 0
o I &8

Figure 103. Debug - Select display mode in Trace view

5. The trace records are displayed from oldest data to latest data by default. The display order can be
changed by clicking “Ibutton.

B Console % Trace # | 0 Memory # [#QZ | | ¥ ( Oles|l= ==t
C:\Renesas\Workspace\e2_synergy\Data_Flash_Sample\Debug\Data_Flash_Sample.elf: Thread [1]
Listing from record 1 of 9466
Record] Label Address Source ~
19465 3204 [
bsp_sci_i2c_h... 308 while (IR_SCI7->S5R_b.TEND); Click to
3204 Islsr0, 0, #29 change
9464 3206 display order
bsp_sci_iZ2c_h... 308 while (IR _SCI7->SSR_b.TEND);
3206 bpl.n0x3202 <bsp_sdiiic_r+ 106>
9463 |« 3202
hen cri 39~ b 2N0 vaihila /ID 17 ~CCD L TCRIMO. N
Susprend 0x00003466 @ o @ Not Accurate &

Figure 104. The display order is changed
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6. The trace result can be filtered by clicking on 3 putton. Users can select to filter by Record and/or
Address.

% Trace 2 ‘% Rea.. @ Me.. *Ren.. O Me.. ¢ Fau.. C
2 E L] || VIR %[O e = -

Filter X
e?
Record,
Address Address
0
D Range
0
[ ]Exclude

Cancel

Figure 105. Debug - Filter trace result

7. Trace result can be saved to a .csv file (with the inclusion of bus, assembly and source information).
Trace view also allows to load trace result from a .csv file.

% Trace ©2 ‘% Rea.. @ Me.. Z*Ren. OMe. ¢ Fau. U

4 %/@@'\lﬁva%lwl%lfv

Save trace result Load trace result

~

Figure 106. Debug — Save and load trace result

5.3.11 Fault Status View

This view shows the bit status of several fault status registers and the value of the key register to the user
when a hardware fault crash occurs. When a hardware fault occurs, the bits of the register related to the
cause of the fault are checked and the r0, r1, r2, r3, r12, Ir, pc, and psr register values are displayed. This is
shown in following figure. This function is available in e? studio v5.2 and above.

) Console 4" Search [] Memory © ] ErrorLog [ ARM CoreSight ITM Live Trace Console l! Fault Status 3 l = e
» HFSR 0x0
» MMFSR 0x0
» BFSR 0x0
» UFSR 0x0 b
» Registers ’ UsageFault Status Register }

Figure 107. Fault Status No hardware fault
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@ Fault Status 23

~ HFSR 0x40000000
[J VECTTBL[1]

FORCED [30]
[] DEBUGEVT [31]

» MMFSR 0x0

» BFSROx0

v UFSROx1
UNDEFINSTR [0] |

[J INVSTATE q The processor has attempted to execute an undefined instruction h

[J INVPC[2)
] NOCP 3]
[] UNALIGNED (8]
[J] DIVBYZERO (9]

When mouse is hovered over the bit name,
the description of the bit is displayed.

Ox 1ffe093c
Ox4001e3fe
0x0
0x4001e0a0
Ox 1£fe08b0
Ox FFFFEFFF
Ox4d20

(% 1000000

Figure 108.

Fault Status Hardware fault occurred
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5.3.12 Run Break Timer

The Run Break Timer feature allows user to see the last execution performance on the status bar. When the
program is suspended, user can check the current program counter (PC), the last execution timing either in
time or CPU cycles and the accuracy or measurement method used.

# Debug 1 Synergy Debug el &2 @ v &Q v @in|m0®82 2.
(h v QB FAO By yOOS I vIIYHYFH YOOy
= | BC/C++ % Synergy Configuration % Debug
% Debug S S R e > Mg - _ o
v @ Synergy.lf 1] When mouse is hovered over the bit .
v o Thread #1 1 (single core) (Suspended : Step) n_ame’ the descrlptlon of the bit is
= hal_entry() at hal_entry.c:47 0x3474 dlsplayed .
= main() at main.c:5 0x346a
i [Synergy] Synergy Con...  ld startup_S7G2.c W mainc € bsp_delay.c B halentry.cx =~ O =D = - E
3 /* LED state variable */ ~ | Fnter laocation he v H
4 90083482 ioport_level t level = IOPORT_LEVEL_HIGH; o n@EE| oo
5 =
5 00003474 | é BgstLLEDGIEQEmZti?n o e Bocoostre. oxcrromete
. —ooF_Ledsbet(sieds); 00003476: Oxfff755fz
. 000e347a: oxbdf8ee3e
9 /* If this board has no LEDs then trap here */ 7 AnAAm AT AAAAAdaLa
< >
& Console = % S =

| R EE 2B~y
Synergy ngug [Renesas GDB Hardware Debugging] Renesas GDB server (Host)
Option Function Select, writing to address @x8e0884688 with data fffffffffffdffff ~

SECMPUxxx, writing to address 9xeeeee4e8 with data ffffffffffffffffffffffffffffffff...
Finished download

Hardware breakpoint set at address ex3474

((0x00003474) | © 292 ns l (& ow
A Writable T Smart Insert f A7 :1 Cycle count a8
: I
Last execution timing | Data Watchpoint and
Current PC | Trace Unit

Figure 109. Run Break Timer shows the last execution performance
The following table shows the support of Run Break Timer feature available for various Synergy devices.

Table 3. Support for Run Break Timer

Device Debugger | Support

Synergy S1 Series J-Link System Time

(Cortex MO+/M23)

Synergy S3, S5, S7, Series | J-Link Data Watchpoint and Trace Unit (DWT) — Cycle Count and
number of overflows calculated using the System Time

The Run Break Timer feature is supported in e2 studio v7.3.0 and higher version. For updates in the
specification, visit www.renesas.com/synergy/e2studio for the e? studio release note.
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6. Setting up a ThreadX Application

This example demonstrates how to generate and build a Synergy project to include ThreadX objects and the
General Purpose Timer (GPT) module using the project template Blinky with ThreadX.

6.1 General Purpose Timer Example in ThreadX

In the Blinky with ThreadX Synergy project from Project Template Selection, the LEDs are blinked by
putting the task to sleep for a while before toggling the LEDs state.

In this example, instead of a sleep delay, the Blinky Thread waits for a semaphore and a timer interrupt
(generated by GPT), which puts this semaphore every 1 second so that thread can resume.

. Interruptin
I . Blinky Thread every 1 second
starts
Blinky Thread I
SRaIk I Create a semaphore Put semaphore
Change state of LEDs I
I Change state of LEDs
Sleep for a while I
I Get semaphore
Operation of project I Operation of project “Blinky with ThreadX” using GPT and
“Blinky with ThreadX" I semaphore

Figure 110. Setting_up a ThreadX Application — Introduction
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6.2 Creat

ing the Sample Project

To create a sample ThreadX project with GPT and semaphore, configure the Synergy project as follows:

1. Invoke the New Project editor and follow the steps in section 3.1,Generating a New Synergy Project to
generate a new project. However, in the last dialog (the Project Template dialog), select Blinky with

ThreadX.

E e2 studio - Project Configuration (Synergy C Executable Project)

e2 studio - Project Configuration (Synergy C Executable Project)

Select the type of project you wish to create.

Project Template Selection

Ol BSP

Base Board Support Package for the chosen Synergy family.

[Renesas.Synergy.1.6.0.pack]

Blinky

Blinky project.

O(}

[Renesas.Synergy.1.6.0.pack]

Blinky with ThreadX
Threaded version of Blinky project.

@(}

[Renesas.Synergy.1.6.0.pack]

Code Generation Settings
Use Synergy Code Formatter

)
@.

Next >

Cancel

Figure 111. Setting up a ThreadX Application — Blinky with ThreadX template selection

2. Open the Threads Configuration page in the Synergy Project Configuration. See section 3.4.5.
3. Add the GPT module to the Blinky Thread by selecting Blinky Thread in the Threads panel and selecting
“| New Stack — Driver — Timers — Timer Driver on r_gpt in the Stacks panel.

i *[ThreadX] Synergy Configuration =

Threads Configuration

Threads

v £ HAL/Common

¥g.cg

 New Thread % Remove =

¢ CGC Driver on r_cgc

# g_elc ELC Driver on r_elc

4 g_ioport I/O Port Driver on r_joport

4 g fmi FMI Driver on r fmi

s‘.{ Blinky Thread ]

Blinky Thread Objects & New Object >

% Input Capture Driver on r_agt_input_capture
%  Input Capture Driver on r_gpt input_capture
% RTC Driver on r_rtc

A _Timer Driver on r_gpt

B

Add
toolk

Blinky Thread Stacks

Analog

Connectivity

Crypto
Graphics
Input
Monitoring
Power
Storage
System

Transfer

.

= O

[#]

Generate Project Content

>
‘New Stack >
> Framework > lboard.

> X-Ware >

% Search...

Summary |BSP | Clocks Pins|Threads|Messaging | Components

Figure 112. Setting up a ThreadX Application — Adding the GPT module
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4. Configure the GPT module as follows.
— Name: g_timer
— Mode: Periodic
— Period Value: 1
— Period Unit: Seconds
— Callback: gpt_callback
— Overflow Interrupt priority: 2

i *[ThreadX] Synergy Configuration

Threads Configuration

Threads

T Blinky Thread

53
| # g_timer Timer Driver on r_gpt| v ®

I New Thread %/ Remove E

4 g_cgc CGC Driver on r_cgc

g_timer Timer Driver on
r_gpt Stacks

# g_fmi FMI Driver on r_fmi @
# g_ioport 1/O Port Driver on r_io

g_timer Timer Driver on
r_gpt

g_timer Timer Driver
on r_gpt Objects

Summary |BSP |Clocks | Pins | Threads| Messaging Components

<

D Properties # 2l Problems @ Smart Browser

g_timer Timer Driver on r_gpt

Settings
API Info

o
Generate Project Conte

£l New Stack > == Extend Stack >

“| Remove

Property Value
v Common
Parameter Checking Default (BSP)
v Module g_timer Timer Driver on r_gpt
Name g_timer
Channel 0
Mode Periodic
Duty Cycle Range (only applicable in PWM mode) Shortest: 2 PCLK, Longest: (Period - 1) PCLK
Period Value 1
Period Unit Seconds
Duty Cycle Value 50
Duty Cycle Unit Unit Raw Counts
Auto Start True
GTIOCA Qutput Enabled False

GTIOCA Stop Level
GTIOCB Output Enabled
GTIOCB Stop Level

Pin Level Low

False

Pin Level Low

Callback
Overflow Interrupt Priority

gpt_callback
Priority 2

Figure 113. Setting up a ThreadX Application — GPT module configuration
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5. Add a semaphore object to the Blinky Thread by selecting the Blinky Thread in the Threads panel and

select £ — Semaphore in the Objects panel.

it *[ThreadX] Synergy Configuration 22
. . o
Threads Configuration Generate Project Conte

Threads &) New Thread % Remove = Blinky Thread Stacks &) New Stack >

# g_cgc CGC Driver on r_cgc )
% g_fmi FMI Driver on r_fmi % g1 T ori
4 g ioport 1/O Port Driver on r_io ?‘g;:;er fmerLrveron

v k% Blinky Thread I
@ g_timer Timer Driver on r_gpt v ®
>

<

Blinky Thread & New Nhiact ~

Objects ® Event Flags
® Mutex
® Queue
¢ Semaphore )
Summary |BSP | Clocks | Pins | Threads| Messaging| Components
< >

Figure 114. Setting up a ThreadX Application — Adding a Semaphore Object

6. Configure this newly created semaphore as follows:

— Name: Blinky Semaphore
— Symbol: g_blinky _semaphore

— Initial count: O
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i *[ThreadX] Synergy Configuration =

. . )
Threads Configuration Generate Project Content

Threads &) New Thread = Remove = Blil'll(y Thread Stacks &) New Stack >

£ HAL/Common
v @ Blinky Thread
# g_timer Timer Driver on r_gpt

@ g_timer Timer Driver on

r_gpt

@

Blinky Thread & New Object >

Objects %] Remove

4§g_b|inky_semaph0re Semaphore I

Summary | BSP | Clocks |Pins | Threads Messaging | Components

O Properties &

J v =2 H
g_blinky_semaphore Semaphore
Settings Property Value ~
Name Blinky Semaphore
Symbol g_blinky_semaphore
Initial count 0
v
< >

Figure 115. Setting up a ThreadX Application — Semaphore Object Configuration

o
Press Ctrl+S to save the setting and click the Generate Project Content Generate Project Content yutton to
generate source code content.

7. Open blinky_thread_entry.c and implement the following contents:
— Add source code to initialize the GPT module before the while(1) loop in blinky_thread_entry().
g_timer.p_api->open(g_timer.p_ctrl, g _timer.p_cfg);

— Delete the thread sleep instruction and add code to wait for the semaphore in blinky_thread_entry().
tx_semaphore_get(&g_blinky semaphore, TX WAIT_FOREVER);

— Implement the gpt_callback() function to signal the semaphore for the Blinky thread.
void gpt_callback(timer_callback args t * p_args){
tx_semaphore_put(&g_blinky semaphore);
}
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i3 Project Explorer = B i [ThreadX] Synergy Configuration IEi blinky_thread_entry.c 53'

| | -

HLg

. =] v }
» & Synergy
= ThreadX [Debug] Initizlize GPT
> ¥ Binaries l g_timer.p_api->open(g_timer.p_ctrl, g_timer.p_cfg); ]
Y Includes While (1)
¥ B src /* Determine the next state of the LEDs */
& synergy_gen if(IOPORT_LEVEL_LOW == level)
I » 4 blinky_thread_entry.c l
T halentry.c ; level = IOPORT_LEVEL_HIGH;
> 2 synergy alge
& Debug
» & script level = IOPORT_LEVEL_LOW;
= synergy_cfg }
& configuration.xml
; inch /* Update all board LEDs */
BRVESZG2/H2A01CBD.pinclg for(uint32_t i = @; i < leds.led_count; i++)
2 S7G2-DK pincfg {
E synergy_cfg.txt g_ioport.p_api->pinWrite(leds.p_leds[i], level);
I ThreadX Debugjlink b
= ThreadX Debug.launch * Delay *
» @ Developer Assistance /7tx_thread_sleep (delay);
}
1
“void gpt_callback(timer_callback_args t * p_args){
tx_semaphore_put(&g_blinky_semaphore);

Figure 116. Setting up a ThreadX Application — Adding User Source Code

8. Build and run the project on the Synergy DK-S7G2 board. Confirm that the LEDs are turned ON/OFF
every 1 second.
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7. Help

The help system allows users to browse, search, bookmark and print help documentation from a separate
Help window or Help view within the workbench. Users can also access an online forum dedicated to the e?2
studio from here.

Click the Help tab to open the Help menu.

@ Welcome @
@ Help Contents O]
% Search

3)

Show Contextual Help

Show Active Keybindings... Ctrl+Shift+L
Tips and Tricks...

Report Bug or Enhancement...

Cheat Sheets...

Synergy Helpdesk

Synergy License...

RenesasRulz Community Forum (4)
Add Renesas Toolchains

Perform Setup Tasks...

Check for Updates

Install New Software...

Renesas e2 studio feedback

& %R

{::-.

?.'

i& IAR Embedded Workbench plugin manager...
B About e studio

Figure 117. Help — Help Menu
Quick Help Tips:

1. Click Welcome for an overview of the e2 studio and to view Release Notes.

Click Help Contents to open a separate Help window with a search function.

Click Show Contextual Help to open the Help view within the workbench.

Click RenesasRulz Community Forum to go an online forum that is dedicated to topics and
discussions related to the e? studio (Internet connection is required).

AN

Under the Help Contents window, there are many useful topics such as:

e The e? studio Debug Help topic which provides useful information such as debug configuration,
supported number of breakpoints, and so on.
It can be launched by clicking on the Help menu — Help Contents — e? studio Debug Help.

e The Synergy Contents topic provides information about Synergy project creation, using the Synergy
Configuration Editor and FAQs.

This topic can be launched by clicking on the Help menu — Help Contents — Synergy Contents.
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Website and Support

Visit the following vanity URLSs to learn about key elements of the Synergy Platform, download components
and related documentation, and get support.

Synergy Software
Synergy Software Package
Software add-ons
Software glossary
Development tools

Synergy Hardware
Microcontrollers
MCU glossary
Parametric search
Kits

Synergy Solutions Gallery
Partner projects
Application projects

Self-service support resources:
Documentation
Knowledgebase
Forums
Training
Videos
Chat and web ticket

www.renesas.com/synerqy/software
WwWw.renesas.com/synergy/ssp
www.renesas.com/synergy/addons
www.renesas.com/synergy/softwareglossary
www.renesas.com/synergy/tools

www.renesas.com/synergy/hardware
Www.renesas.com/synergy/mcus
www.renesas.com/synergy/mcuglossary
www.renesas.com/synergy/parametric
www.renesas.com/synergy/kits

www.renesas.com/synerqgy/solutionsgallery
www.renesas.com/synerqy/partnerprojects
www.renesas.com/synerqgy/applicationprojects

www.renesas.com/synergy/docs
www.renesas.com/synergy/knowledgebase
www.renesas.com/synergy/forum
WwWw.renesas.com/synergy/training
www.renesas.com/synergy/videos
www.renesas.com/synergy/resourcelibrary
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