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Notice

1.

10.

11.

12.

13.
14.

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 infingement 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 be responsible for determining what licenses are required from any third parties, and obtaining such licenses for the lawful import, export,
manufacture, sales, utilization, distribution or other disposal of any products incorporating Renesas Electronics products, if required.
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.
No semiconductor product is absolutely secure. Notwithstanding any security measures or features that may be implemented in Renesas Electronics
hardware or software products, Renesas Electronics shall have absolutely no liability arising out of any vulnerability or security breach, including but not
limited to any unauthorized access to or use of a Renesas Electronics product or a system that uses a Renesas Electronics product. RENESAS
ELECTRONICS DOES NOT WARRANT OR GUARANTEE THAT RENESAS ELECTRONICS PRODUCTS, OR ANY SYSTEMS CREATED USING
RENESAS ELECTRONICS PRODUCTS WILL BE INVULNERABLE OR FREE FROM CORRUPTION, ATTACK, VIRUSES, INTERFERENCE,
HACKING, DATA LOSS OR THEFT, OR OTHER SECURITY INTRUSION (“Vulnerability Issues”). RENESAS ELECTRONICS DISCLAIMS ANY AND
ALL RESPONSIBILITY OR LIABILITY ARISING FROM OR RELATED TO ANY VULNERABILITY ISSUES. FURTHERMORE, TO THE EXTENT
PERMITTED BY APPLICABLE LAW, RENESAS ELECTRONICS DISCLAIMS ANY AND ALL WARRANTIES, EXPRESS OR IMPLIED, WITH
RESPECT TO THIS DOCUMENT AND ANY RELATED OR ACCOMPANYING SOFTWARE OR HARDWARE, INCLUDING BUT NOT LIMITED TO THE
IMPLIED WARRANTIES OF MERCHANTABILITY, OR FITNESS FOR A PARTICULAR PURPOSE.
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.
It is 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.
This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.
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.5.0-1 October 2020)

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/.

Trademarks

Renesas and the Renesas logo are trademarks of Renesas
Electronics Corporation. All trademarks and registered trademarks
are the property of their respective owners.
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General Precautions in the Handling of Microprocessing Unit and Microcontroller Unit
Products

The following usage notes are applicable to all Microprocessing unit and Microcontroller unit products from Renesas. For detailed usage notes on the products
covered by this document, refer to the relevant sections of the document as well as any technical updates that have been issued for the products.

1. Precaution against Electrostatic Discharge (ESD)
A strong electrical field, when exposed to a CMOS device, can cause destruction of the gate oxide and ultimately degrade the device operation. Steps must
be taken to stop the generation of static electricity as much as possible, and quickly dissipate it when it occurs. Environmental control must be adequate.
When it is dry, a humidifier should be used. This is recommended to avoid using insulators that can easily build up static electricity. Semiconductor devices
must be stored and transported in an anti-static container, static shielding bag or conductive material. All test and measurement tools including work
benches and floors must be grounded. The operator must also be grounded using a wrist strap. Semiconductor devices must not be touched with bare
hands. Similar precautions must be taken for printed circuit boards with mounted semiconductor devices.

2. Processing at power-on
The state of the product is undefined at the time when power is supplied. The states of internal circuits in the LSl are indeterminate and the states of
register settings and pins are undefined at the time when power is supplied. In a finished product where the reset signal is applied to the external reset pin,
the states of pins are not guaranteed from the time when power is supplied until the reset process is completed. In a similar way, the states of pins in a
product that is reset by an on-chip power-on reset function are not guaranteed from the time when power is supplied until the power reaches the level at
which resetting is specified.

3. Input of signal during power-off state
Do not input signals or an 1/0 pull-up power supply while the device is powered off. The current injection that results from input of such a signal or I/O pull-
up power supply may cause malfunction and the abnormal current that passes in the device at this time may cause degradation of internal elements. Follow
the guideline for input signal during power-off state as described in your product documentation.

4. Handling of unused pins
Handle unused pins in accordance with the directions given under handling of unused pins in the manual. The input pins of CMOS products are generally in
the high-impedance state. In operation with an unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of the LSI, an
associated shoot-through current flows internally, and malfunctions occur due to the false recognition of the pin state as an input signal become possible.

5. Clock signals
After applying a reset, only release the reset line after the operating clock signal becomes stable. When switching the clock signal during program
execution, wait until the target clock signal is stabilized. When the clock signal is generated with an external resonator or from an external oscillator during a
reset, ensure that the reset line is only released after full stabilization of the clock signal. Additionally, when switching to a clock signal produced with an
external resonator or by an external oscillator while program execution is in progress, wait until the target clock signal is stable.

6. Voltage application waveform at input pin
Waveform distortion due to input noise or a reflected wave may cause malfunction. If the input of the CMOS device stays in the area between Vi. (Max.)
and Vi (Min.) due to noise, for example, the device may malfunction. Take care to prevent chattering noise from entering the device when the input level is
fixed, and also in the transition period when the input level passes through the area between Vi. (Max.) and Vi1 (Min.).

7. Prohibition of access to reserved addresses
Access to reserved addresses is prohibited. The reserved addresses are provided for possible future expansion of functions. Do not access these
addresses as the correct operation of the LS| is not guaranteed.

8. Differences between products
Before changing from one product to another, for example to a product with a different part number, confirm that the change will not lead to problems. The
characteristics of a microprocessing unit or microcontroller unit products in the same group but having a different part number might differ in terms of
internal memory capacity, layout pattern, and other factors, which can affect the ranges of electrical characteristics, such as characteristic values, operating
margins, immunity to noise, and amount of radiated noise. When changing to a product with a different part number, implement a system-evaluation test for

the given product.
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Renesas Synergy™ Platform e? studio Quick Start Guide

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 e? studio ISDE (Integrated Solution Development Environment) 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 e? studio IDE includes multiple Graphical User Interface (GUI) wizards for auto-generating code, including
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 Renesas e? studio. Multiple views and
editors are available to specifically support 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.

Note: “Azure RTOS ThreadX” is described in ThreadX. “Azure RTOS TraceX” is described in TraceX.

Graphical Configurator

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

o Automatically manages
encrypted source files and
Synergy Tools licenses

e2studio

Smart Manual

Built-in Manual of SSP API e Synergy License

Management
Config SW Pack
ThreadX Debug Tools Manager e Secure Source Builder /
ThreadX Dl gz
debugging and tracing
Eclipse Framework Eclipse Based IDE

e TraceX support
Plug-in: Functional

X Compile Enhancement works with
Eclipse Codan Secure Source Build to
e Code analysis tool Windows PC provide visibility into

protected SSP source files

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 1-1. Renesas Synergy™ in e? studio
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Renesas Synergy™ Platform

e? studio Quick Start Guide

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

Table 1-1. e? studio Features Comparison

Feature

Renesas Synergy™

RX/RL78/RZ/RH

IDE framework
and C/C++
support

Eclipse + CDT

Eclipse + CDT

Code-generating
tools

Synergy Project Generator
Synergy Configuration Editor

Code Generator/Smart Configurator

Toolchain

GCC ARM Embedded
IAR toolchain for ARM

RX family (GNURX-ELF, Renesas CC-RX and IAR
build plug-ins)

RL family (GNURL78-ELF, Renesas CCRL and IAR
build plug-ins)

RZ family (GNUARM-NONE-EABI)

HEW/CS+ project
import

Not Supported

Supported for MCUs supporting HEW/CS+ IDE

Target Debuggers

Segger J-Link

El, E2, E2 Lite, E20, IECUBE, E10A-USB, 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 Azure RTOS ThreadX Various operating systems
ThreadX Supported Not Supported
Configuration
ThreadX Debug Supported Not Supported
Memory Usage Supported Supported
view
Visual Supported Supported
Expressions view
R20UT5036EJ0110 Rev.1.10 .QEN ESNS Page 2 of 89
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Renesas Synergy™ Platform e? studio Quick Start Guide

1.1 System Configuration

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

Host Computer USB Cable Target Board with
(Windows PC) SEGGER J-Link On-board

Figure 1-2. System configuration

1.2 System Requirements

e Host Computer:

— Processor: At least 2GHz (with Intel® Core™ family processor)

— Memory capacity: At least 4GB (8GB or larger is recommended)

— Hard disk capacity: Minimum 2 GB

— Display:Resolution at least 1,024 x 768; at least 65,536 colors

— Interface: USB 2.0 (High-speed/Full-speed). High-speed is recommended.
o Operating System:

The following operating systems on the host computer are supported:

Windows 8.1 (64-bit OS) and Windows 10 (64-bit OS).

1.3 Supported Toolchains

GNU ARM® compiler (version: GCC v9.2.1 and GCC v7.2.1)

Note: IAR Embedded Workbench for Synergy is no longer available for download from renesas.com. Contact
IAR for access to the Embedded Workbench for Synergy. Licenses for EWSYN are issued by IAR, users
can find additional information on licensing Embedded Workbench for Synergy and request a new or
updated license key from JAR.

1.4 Supported Emulator Device
Segger J-Link.
1.5 Outline of a Synergy Project Development

This document provides detailed instructions on how to start developing with Renesas Synergy™. The main
steps are outlined below. By understanding the main steps below, readers can relate better to the procedures
described in Chapter 3 and Chapter 4.

1. Generating a Synergy project

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

3. Configuring the Azure RTOS ThreadX

4. Configuring the BSP (selecting HAL driver models)

5. Adding user code

R20UT5036EJ0110 Rev.1.10 :-{EN ESNS Page 3 of 89
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Renesas Synergy™ Platform e? studio Quick Start Guide

6. Building the project
7. Configuring the debugger and launching debugging

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 the Solutions Gallery of the Synergy Platform
website_https://www.renesas.com/products/synergy.html.

2.1 Installing with the Platform Installer

The Platform Installer includes the Synergy Software Package (SSP), e? studio ISDE, GCC ARM embedded
compiler and J-Link Drivers. To download and install the Platform Installer, follow the steps below:

1. Visit the Solutions Gallery of the Synergy Platform website. Select Download SSP under Synergy
Software-> Synergy Software Package (SSP) to go to the SSP page. Select Download under Synergy
Download to log in to your My Renesas account and then download the platform installer.

Synergy Download
SSP 2.2.0 DOWNLOAD PLATFORM INSTALLER »
2.2.0 Download Standalone Installer

Current Public Release

Release Date:2022-01-31

MCUs Supported: 57G2, S3A7, 5124, 53A3, 5128, 5509, 55D5, 5503,
S3A6, 53A1, 51JA

MD5: d1fb8deedd0ffOfs2646cefd4af16e935

Figure 2-1. 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

Figure 2-2. Installation — Select e? studio Development Environment

R20UT5036EJ0110 Rev.1.10 RENESAS Page 4 of 89
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Click | AGREE in the License Agreement, and 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
ar, 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.

Pursuant to this Agreement, Renesas is willing to provide You with the Program (defined below) solely for Your cwn internal business
testing and evaluation purposes in a non-production capacity, as set forth below. If You wish to obtain a development and production
license or obtain other rights to the Program, please contact Your Renesas representative or visit the Renesas Synergy Gallery website
(located at synergygallery.renesas.com/) for more information.

P rlicking nn tha “l arrant” hittan ar nthar hitton ar marhaniem dacionad tn arknnwlados agrasmeant tn tha tarme nf an elartranic

Figure 2-3. Installation — Accept the License Agreement

3. Unzip and run the installation file.

4. In the Select Install Type page, if users would like to customize the components to be installed, choose
“Custom Install” then click Next.

R20UT5036EJ0110 Rev.1.10 RENESAS Page 5 of 89
Apr.29.22




Renesas Synergy™ Platform e? studio Quick Start Guide

We recommend that new users select the Quick Install option to minimize the configuration steps. This option
will install 2 studio, SSP and GCC ARM Embedded by default. If a user selects Quick Install, step (1) will not

be shown.

EM Renesas Synergy Software Package (55P) vZ.2.0 with € studio 2021-10 Setup a >

Renesas Synergy Software Package (55P) v2.2.0 with e® studio 2021-10 Setu
ENESAS

Install Type

Select Install Type:

Quick Install

Default installation of e studio, SSP 8 GCC ARM Embedded

/", Custom Install
\.— 4 Custom installation of e? studio, SSP & GCC ARM Embedded

V202201061248 User All Users < Back In=tall Cancel

Figure 2-4. Installation — Select Install Type

R20UT5036EJ0110 Rev.1.10 RENESAS Page 6 of 89
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Renesas Synergy™ Platform e? studio Quick Start Guide

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

continue.
EA Renesas Synergy Software Package (S5P) v2.2.0 with & studic 2021-10 Setup O ey
Renesas Synergy Software Package (SSP) v2.2.0 with e studio 2021-10 Setup
LENESAS
]

Install directory ready

Install Location: C:¥Renesas¥Synergy¥e2studic v2021-10_ssp-v2.2.0
[Change..;

@ Welcome
Prerequisite software already installed

Internet connection available

Change Proxy Settings...

Ready to install

Software to install:
» Renesas e2 studio v21.10.0.R20210916- 1304
« lava Runtime v11.0.0

» Ranarar Grmnarmre P A0 Do BOHNGTToAR3ID R
V202201061248 ser 25096654 < Back Install Cancel
Figure 2-5. Installation — Welcome Page
R20UT5036EJ0110 Rev.1.10 .zEN ESNS Page 7 of 89
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Renesas Synergy™ Platform e? studio Quick Start Guide

2. If you specify a custom installation, configure the settings from Figure 2-11 to Figure 2-13
3. Tick the checkbox to accept the license agreement, and click Install to continue.

EM Renesas Synergy Software Package (55P) vZ.2.0 with € studio 2021-10 Setup a >

TRENESAS

Renesas Synergy Software Package (55P) v2.2.0 with e® studio 2021-10 Setu

Welcome Please read and accept the following Software Agreements
. Renesas e? studio License Terms and Conditions for REMESAS e2 studio -
Licenses _
OpenlDK License Agreemen

) This Renesas e2 studio license agreement ("Agreement”) is between the
ARM D5-5 Toolchain Integra entity on whose behalf you are entering into this Agreement ("Client")
GMU ARM Embedded 9.2.1 % |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, ASIT
COMSTITUTES A BINDING COMTRACT BETWEEN CLIEMT AND REMESAS.
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 Renezas IDE Software on behalf of an individual, or
the Renesas IDE Software is expected to be used for a private purpose
directly or indirectly, you should click "Me" on the installer.

Otherwise, by clicking the "l accept" button or other button or
mechanism designed to acknowledge agreement to the terms of an
electronic copy of this Agreement, or by installing, accessing, or
otherwise copying or using all or any portion of the Renesas IDE

£ 2 Cnftarare armis arcemd thic Aarccmmcnd am bhobh ol A 2he cetite facaackhi -k v
I [1] accept the terms of the Software Agreements; Print all...
v202201061248 User All Users < Back Install Cancel
Figure 2-6. Installation — Software Agreements
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4. Click OK to finish the installation.

[ Renesas Synergy Software Package (S5P) v2.2.0 with e studio 2021-10 Setup O .

Renesas Synergy Software Package (S5P) v2.2.0 with e’ studio 2021-10 Setu

Welcome
Licenses
Shortcuts

Installing...

@ Results

v202201061245

“LENESAS

Installation of Renesas Synergy Software Package (SSP) v2.2.0 with e® studio 2021-10 is complete.

Please click OK to close.

[JLaunch e? studic?

[~] View Release Notes?

[A View What's New?

[~] View Renesas SSP User Manual?

Useful Links:
Get Azure RTOS TraceX
Get Azure RTOS GUIX Studio
Renesas 55P: C:¥Renesas¥Synergy¥elstudio v2021-10 ssp-v2.2.0
Renesas 55P User Manual: C:¥Renesas¥Synergy¥e2studic v2021-10 ssp-v2.2.0
GCC ARM Embedded: C:¥Renesas¥Synergy¥e?studio w2021-10 ssp-v2.2.0¥toolchains¥gce anm¥9 2019g4

User: All Users < Back Next = Cancel

Figure 2-7. Installation — Complete Installation

2.2 Installing e? studio and SSP Independently

This section describes installation of the following components independently.

« e?studio IDE
« GCC ARM Embedded Compiler
« Renesas Synergy Software Package (SSP)

R20UT5036EJ0110 Rev.1.10

Apr.29.22
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2.2.1 Installing e2studio

To install e? studio for Synergy, follow these steps:

1. Download the offline installer for e? studio (64-bit version) of the version compatible with your SSP from

https://www.renesas.com/e2studio.

2. Unzip the download file and run the e? studio installer to invoke the e? studio installation wizard page.

3. If e? studio was installed in your PC, the options to modify, remove the existing version, and install e2 studio
to a different location will be shown. It is possible to install multiple versions of e? studio by selecting Install

to a different location. Click the Next button to continue.

EN Renesas & studio 2021-10 Setup

Renesas e studio 2021-10 Setup

LENESANS

O x

e2 studio is already installed.

What do you want to do?

. Modify

| + | Add or remove features in the existing installation,
— Location: C¥e2studic_synergy¥e2studio2021-10+55P210

.. Remove
[ x | Uninstall the exi sting version,
Location: C¥e2studic_synergy¥e2studio2021-10+55P210

.. Upgrade
( |;| | Upgrade to version 21.10.0.R20210916- 1304,
~—" Location: C:¥Renesas¥RE ¥eZstudio_v2021-07_fsp_v1.1.0

Install

Install to a different location.

v202109161450 User; All Users < Back Install

Cancel

Figure 2-8. Install Multiple Versions of e?Studio

R20UT5036EJ0110 Rev.1.10 RRENESAS
Apr.29.22
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4. In the Welcome page, the default installation location is set to: C:\Renesas\e2_studio. You can click
Change... to modify it. Click the Next button to continue.

A Renesas & studio 2021-10 Setup O *

LENESAS

Renesas e studio 2021-10 Setup

A
Install directory ready

Install Location: C¥Renesas¥e?_studio¥e?_studio2021-10

@ Welcome

[Change..d

Prerequisite software already installed

Internet connection available

Change Proxy Settings...

Ready to install

Software to install:
= Renesas e2 studio v21.10.0.R20210916-1304
= Java Runtime v11.0.0
= |AR Plugin Manager v1.1.0.202007251457

L e e

V202109161450 User: All Users < Back Install Cancel

Figure 2-9 Installation — Welcome Page

5. Device Families page:

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

Click the Next button to continue.

EA Renesas & studio 2021-10 Setup [m} X

Renesas e” studio 2021-10 Setup

Select the device families you wish to install support for ] z E N ESAS

‘Welcome "\ RA
O
@ Device Families BA

Build, Debug & Code Generation support for Renesas RA devices

W RZ

Build, Debug & Code Generation support for Renesas RZ devices

U=

O RL7&
Softwar RU78 Build, Debug & Code Generation support for Renesas RL78 devices

B RX

O
RX Build, Debug & Code Generation support for Renesas RX devices
0 RHa50
RrRHB850 Debug support for Renesas RHE50 devices
AW FE
DlRe
Build & Debug support for Renesas RE devices
Synergy
RENESAS
Build, Debug & Code Generation support for Renesas Synergy devices
Select All
V202109161450 User. All Users = Back Install Cancel

Figure 2-10. Installation — Device Families

R20UT5036EJ0110 Rev.1.10 RRENESAS
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6. Extra Features page:
Select Extra Features (that is, Language support, Git Integration, RTOS support, and so on) to install.
For non-English language users, select the language to support at this step.
Click the Next button to continue.

[E8 Renesas e studio 2021-10 Setup ] x
Renesas e” studio 2021-10 Setup
Select the extra features you wish to install | E N E SAS
Welcome — J L: 5 it
P apanese Language Suppo
. " (=)
Device Families NI
ra reatures P inese (Simplifi anguage Support
Extra Feat Ch (Simplified) L 5
=)
Ry
P Chinese (Traditional) Language Support
[ ]
=N (=)
P Git Integration
[ Q )|
g Git SCM Support
P Terminals
1)
g ANSI/vt102 compatible Terminal support for Serial, ssh and Telnet
N RTOS
=)
g FreeRTOS & OpenRTOS Debug Suppert
Select All
v202109161450 User: All Users < Back Install Cancel

Figure 2-11. Installation — Extra Features Page

R20UT5036EJ0110 Rev.1.10 RENESAS Page 12 of 89
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7. Customize Features page:

Ensure that Renesas RA Family Support is checked.
Click the Next button to continue.

Renesas e’ studio 2021-10 Setup

Welcome
Device Families

Extra Features

EA Renesas e studio 2021-10 Setup [m] X

RENESANAS

Select the components you want to install.

"
] Renesas e2 studio Common Components (21.10.0.R20210916-1304)

&b [#) Renesas e2 studio Common Components for ARM Devices (21.10.0.R20210916-1204)

Customise
Features

202109161450

L+l D Renesas 2 studio Teols (21.10.0.R20210916-1204)
4 [J Renesas RA Family Support (21.10.0.R20210916-1304)

4 () Renesas RZ Family Support (21.10,0.R20210916- 1304)

LH D Renesas RZ Family Support (requiring .Net Framework) (21.10.0.R20210916-1304)

LH D Renesas RL78 Family Support (21.10.0.R20210916-1304)

4[] Renesas RL78 Family Support (requiring .Net Framework) (21.10.0.R20210916-1204)

4[] Renesas RX Family Support (21.10,0.R20210916- 1304)

&[] Renesas RX Family Support (requiring .Net Framework) (21.10.0.R20210916-1304)
> [[J Renesas RHB850 Family Support (21.10.0.R20210916-1304)

€ [[) Renesas RE Family Support (21.10.0.R20210916-1304)

& () Renesas Synergy Family Support (21.10.0.R20210916-1304)

T THenmeae FET Crmart [ i rator [ rors T8 0 w05 1 Na A A TT

Select All Optional | | Deselect All Optional

Size of install: 225.5 M8
Temporary space required: 1.5 GB
Available: 6.2 GB

User: All Users

Cancel

Install

5. Additional Software

Figure 2-12.

Installation — Components

Check the checkbox for the latest version of GCC ARM Embedded in the Additional Software dialog (for
example GNU ARM Embedded 9.2.1 or GNU ARM Embedded 7.2). The older versions are optional.

Click the Next button to continue.

R20UT5036EJ0110 Rev.1.10
Apr.29.22

RENESAS

Page 13 of 89




Renesas Synergy™ Platform e? studio Quick Start Guide

EA Renesas & studio 2021-10 Setup O *

Renesas e” studio 2021-10 Setup

Select the additional software you wish to install | z E N ESAS

Welcome Renesas OF (0) | Renesas Toolchains & Utilities [{]‘JI GCC Toolchains & Utilities [2]|

Device Families

»

e GMU ARM Embedded

Extra Feat _ :
e reatrE 1GNIU RN Embedded 8.3.1 2018g4 9.2.1.201904

Customise GMNU ARM Embedded 9.2.1 20194

Features Download size: 94.0 MEB

Additional [2] GNU ARM Embedded 7.2 2017g4

Software GNU ARM Embedded 7.2 201794

176.6 MB download required

V202109161450 tser: All Users < Back Install Cancel

Figure 2-13. Installation — Additional Software

6. Licenses

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

Please note that users must accept the license agreement, otherwise installation cannot proceed.
7. Shortcuts

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

8. Summary
Click the Install button to install Renesas e? studio.
9. Installing...

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

2.2.2 Setting Up the GNU ARM Compiler

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

1. Download the latest version of the GNU ARM compiler supported by Renesas Synergy™ (for example,
v9.2.1) from https://developer.arm.com/tools-and-software/open-source-software/developer-tools/gnu-
toolchain/gnu-rm/downloads

2. Run the installer to install the GNU ARM compiler on the host machine.

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

4. Keep all default settings in the installation wizard.

w

R20UT5036EJ0110 Rev.1.10 RENESAS Page 14 of 89
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5. When the Install wizard Complete dialog appears, check the box Add path to environment variable. Click
Finish to complete the installation.

2.2.3 Installing the Renesas Synergy™ Software Package (SSP)

The e? 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. Visit the Solutions Gallery of the Synergy Platform website.

2. Select Download SSP under Synergy Software-> Synergy Software Package (SSP) to go to the SSP
page.

3. Select Download under Synergy Download to log in to your My Renesas account and then download the
standalone installer.

4. In the Synergy Software Package page, select Download Standalone Installer to download the file
SSP_Distribution_<SSP-version>_zip. (You must sign in to My Renesas account to enable the
‘Download Standalone Installer’ option)

The release note and User Manual of SSP can also be downloaded from the Synergy Software Package page.

Synergy Download

SSP2.2.0 DOWNLOAD PLATFORM INSTALLER »

2.2.0 Download Standalone Installer

Current Public Release

HTH:2022-01-31

MCUs Supported: 57G2, 53A7, 5124, 53A3, 5128, 5509, 5505, 5503,
5346, 53A1, 51]A

If52646cef4af16e995

MDS5: d1fb8deeddoffo

What's New?

S5P v2.2.0 is a minor release with new stack updates, enhancements and quality improvements.

Figure 2-14. Installation — Download the standalone SSP package

R20UT5036EJ0110 Rev.1.10 RENESAS Page 15 of 89
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1. Make sure that a compatible e? studio was installed and closed during this installation.
2. Unzip the package and run the SSP_Distribution_<SSP-version>.exe installer.
3. Click Next on the installation wizard dialog.
4. Read the License Agreement and click | Agree to continue the installation process.
License Agreement
SSP Evaluation License Agreement
This S5P 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.
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 capacity, as set forth below. If You wish to obtain a
development and production license or obtain other rights to the Program, please contact Your Renesas representative or
visit the Renesas Synergy Gallery website (located at synergygallery.renesas.com/) for more information.
By clicking on 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 Program, (a) you accept this Agreement on behalf of the entity for which vou are authorized to act (e.g., an -
| AGREE
Figure 2-15. Installation - License Agreement on Renesas Web
R20UT5036EJ0110 Rev.1.10 .QEN ESNS Page 16 of 89

Apr.29.22




Renesas Synergy™ Platform e? studio Quick Start Guide

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 Install to start the installation.

'fy‘ Renesas Synergy Software Package Setup - *

Choose S5FP Install Location

RENESAS SYNErgy Choosze the folder where the compatible e2 studio (2021-10) or
55C (2021-10) is installed

Setup will install Renesas Synergy in the default selected folder. To install in different folder,
dick Browse and select a different folder. Click Install to start 55P installation.

Ci¥Renesas¥e? studio¥e? studio2021-10

Figure 2-16. Installation — SSP Installation Folder Selection

6. Click the Close hutton 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 e2 studio

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

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

At the end of the uninstallation, e? studio will be deleted from the installed location and the Windows shortcut
menu is removed.

R20UT5036EJ0110 Rev.1.10 RENESAS Page 17 of 89
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3. Project Generation

This chapter 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 prerequisite, the SSP and the toolchain must be installed on the host machine as described in chapter 2.
3.1 Generating a New Synergy Project

e? studio provides a simple wizard for creating projects. You can create a new Synergy project by specifying the
project name, corresponding devices and boards, project type, output object type, and project template.

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.

Edit Mavigate Search Project RenesasMiews PRun  Window Help

Mew Alt+Shift+MN >| Renesas C/C++ Project -]

Cipen File... | Synergy C/C++ Project |
[, Open Projects from File System... ™ Project..

Recent Files * M Example...

Close Editor Cirl+W < Other.. Cirl+N

Close All Editors Ctrl+Shift+W

Save Ctrl+5

Save A=

Figure 3-1. Project Generation — New Project Creation
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2. Select the Renesas Synergy C Executable Project template. Click Next to continue.

8 New Synergy C/C++ Project m} x

Templates for New Synergy C/C++ Project

Renesas Synergy C Executable Project

G+ zenesas A CExecutable Project for Renesas Synergy:

Renesas Synergy C Library Project
Renesas A Clibrary Praject for Renesas Synergy:

Renesas Synergy C Project Using Synergy Library
Renesas (reates a Capplication project which uses an existing Synergy library project

Renesas Synergy C++ Executable Project
zenesas A O+ + Evecutable Project for Renesas Synergy:

Renesas Synergy C++ Library Project
Renesas A C#+ Library Project for Renesas Synergy:

Renesas Synergy C++ Project Using Synergy Library
Renesas (reates a C++ application project which uses an existing Synergy library project

< >

D
)
)
[[==]
i
12
1]

Einish Cancel

Figure 3-2. Project Generation — Select executable project template

3. In the device selection dialog, enter device and tool information:

— Board (for example, S7G2 SK)

— Toolchain version: Latest GNU compiler approved for use with Renesas Synergy™ (for example, GCC
ARM Embedded 9.2.1.20191025)
Note: IAR Embedded Workbench for Synergy is no longer available for download from renesas.com.
Contact IAR for access to the Embedded Workbench for Synergy. Licenses for EWSYN are issued by
IAR, users can find additional information on licensing Embedded Workbench for Synergy and request a
new or updated license key from IAR.

— Keep all other fields as default.

— Click Next to continue.

R20UT5036EJ0110 Rev.1.10 RENESAS Page 19 of 89
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ﬁ e2 studic - Project Configuration (Synergy C Executable Project) O ot

e2 studio - Project Configuration (Synergy C Executable Project)

—-."\‘{

Select the board support that you require.

Device Selection

S5P version: |2.2.0 o trmmlEEs
Board:  |S7G25K v
Device: R7FSTG2THIADCFC
Select Tools Available Tools
Teclchain: GMU ARM Embedded w GMU ARM Embedded
. . 10.3,1.20210824
Toolchain version: [9.2.1.20191025 o
9,3,1.20200408
Debugger: J-Link ARM w 9.2.1.20191025
7.2, 20170904
£.3.1.20170620
w Debuggers
J-Link ARM
w RTOS
Express Logic ThreadX

w Smart Manual
I Registers Supported
Software Manual Supported

® < Back Finish Cancel

Figure 3-3. Project Generation — Device Selection
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4. In the project template dialog, select a project template, Blinky. Click the Finish button to create a new
project.

Q e2 studio - Project Configuration (Synergy C Executable Project) O *

e2 studio - Project Configuration (Synergy C Executable Project)

Select the type of project you wish to create, [

Project Template Selection

o | BSP
(3 Base Board Support Package for the chosen Synergy family.
[Renesas.Synergy.2.2.0.pack]

® " Blinky
Q Blinky project.

[Renesas.Synergy.2.2.0.pack]

O " Blinky with ThreadX
(} Threaded versicn of Blinky project,

[Renesas.Synergy.2.2.0.pack]

Code Generation Settings
Use Synergy Code Formatter

@ < Back Next > Einish Cancel

Figure 3-4. Project Generation — Project Template

5. 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.

[ Project Explorer 53 2% W § = O || synergyl Synergy Configuration 13 =0
v = Synergy o ~

il Includes STy Generate Project Content

8 s

&8 synergy Project Summary Renesas Synergy™ ~

= script

(& synergy cfg Board: STG2SK

= ;DQ;‘QG”'EE"’:“'“(‘FC . Device: RIFS7G27TH3A01CFC

mj S:G;S:;:Efz‘ -pincfg Toolchain: GCC ARM Embedded 5762

) Syneray Debug.launch TDD\ChaIr! Version: 9.2.1.20191025 Synergy Project

SSP Version: 220
(@) Developer Assistance

Configuration Editor

Selected software components

SSP Common Code v2.2.0
Clock Generation Circuit- Provides=[CGC] v220 s
PI‘DjECt Explorer View Event Link Controller: Provides=[ELC] v2.2.0 Package View
Factory MCU Information Module: Provides=[FMI] v2.2.0

110 Port: Provides=[I0 Port] v220 4

g!!lES( @ @
ymery
Ynu cer Msupport fl ==

RTFSTG2 T FC
176LQFP

(Top View)
Summary | BSP | Clocks| Pins| Threads| Messaging | Components < S > N
[ Properties 52 |[5] & @ AV-h-F571- 4 § = O [igPinConfiicts E) Console | [§ Memory Usage 5T & | =0
Figure 3-5. Project Generation — New Project Creation View
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3.2 Importing an Existing Synergy Project

To import an existing Synergy Project, please follow the steps below:

1. Click File — Import...

File | Edit Mavigate 5earch Project Renesas Views PR

New Alt+Shift+N > |
Open File...
L Open Projects from File System...
Recent Files b
Close Editor Chrl+W
Close All Editors Ctrl+Shift+W
Save Ctrl+5
Save As...
Save All Ctrl+Shift+5
Revert
Move...
Rename... F2
Refresh B
Convert Line Delimiters To ¥
Print... Ctrl+P
&y Export..
Properties Alt+Enter
Switch Workspace ¥
Restart
Exit
Figure 3-6. Import project
o
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2. In the 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.

Import
& mp

Select

Create new projects from an archive file or directory.

Select an import wizard:

v (= General
JE Archive File
CMSIS Pack
mp |.¢ Existing Projects into Wurkspacel
—, File System
[C] Preferences
(=} Projects from Folder or Archive
= Rename & Import Existing C/C++ Project into Workspace
e Renesas C5+ Project for CATBKOR/CATEKO
& Renesas C5+ Project for CC-RX and CC-RL
= UC++
(= Install
(= Oomph
(= Run/Debug

(2, Team

Einish

Cancel

Figure 3-7. Select type of import
R20UT5036EJ0110 Rev.1.10 :-{EN ESNS Page 23 of 89

Apr.29.22




Renesas Synergy™ Platform e? studio Quick Start Guide

3. Inthe Import Projects dialog, select Select archive file: then Browse... to browse to the compressed file
(.zip) containing the project.
If the existing project is stored in a folder, then Select root directory: should be selected.

4. Select the project to import and click Finish.

ﬁ Import O >
Import Projects :_i
Select a directory to search for existing Eclipse projects. .-_" “;
() Select root directory: Browse...
I@ Select archive file: I |D:MorkSpace_S}fnerg}nzip V| I Browse... I
Projects:
|21 Synergy (Synergyn | Select All
Deselect All
Refresh
Options

Search for nested projects

Copy projects into workspace
[]Clgse newly imported projects upon completion
[]Hide projects that already exist in the workspace

Working sets
[] Add project to working sets MNew...

Select...

Figure 3-8. Select the project in the compressed file

5. The project will be imported to e? studio.

5 Project Explorer 23
v i Synergy
B Includes
2 src
[= script
iﬂf:':f configuration.xmi
| R7FSTG2TH3ADICFC pincfg
| S7G2-SK.pincfg
mj Synergy Debug.launch

(%) Developer Assistance

Figure 3-9. The imported project
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.
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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 the Renesas Synergy C Library Project template. Click Next to continue.

8} New Synergy C/C++ Project O X

Templates for New Synergy C/C++ Project

Renesas Synergy C Executable Project

O+ aenesas A O Executable Project for Renesas Synergy:

Renesas Synergy C Library Project
aenesas A CLibrany Project for Renesas Synergy:

Renesas Synergy C Project Using Synergy Library
aenesas Creates a Capplication project which uses an existing Synergy
library project

Renesas Synergy C++ Executable Project
aenesas A O++ Executable Project for Renesas Synergy:

Renesas Synergy C++ Library Project
Renesas A C++ Library Project for Ranesas Spnergy

Renesas Synergy C++ Project Using Synergy Library
Renesas Lreates a U++ application praject which uses an existing Synergy
fibrary project

® < Back Mext > Einish Cancel

Figure 3-10. Project Generation — Select library project template
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3. Inthe Device and Tool Selection dialog, select the same device and toolchain as your executable project

and click Next.

Q e2 studio - Project Configuration (Synergy C Library Project)

e2 studio - Project Configuration (Synergy C Library Project)

Select the board support that you require,

Device Selection

Board Details

SSP version: | 2.2.0
Board: 57G2 SK ~
Device: RTFSTGZTH3A0ICFC
Select Tools Available Tools
Toolchain: GNU ARM Embedded v GNU ARM Embedded
) T : 10.3.1.20210824
Toelchain version: |§9.2.1.20191025 VI
9.3.1.20200408
Debugger: J-Link ARM ~ 9.2.1.20191025
7.2.1.20170504
6.3.1.20170620
v Debuggers
J-Link ARM
v RTOS
Express Logic ThreadX
w Smart Manual
10 Registers Supported
Software Manual Supported
@ < Back Finish Cancel
Figure 3-11. Select device and toolchain
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4. In the project template dialog, select Blinky, then click Finish to create the project.

ﬁ e2 studio - Proj

e2 studio - Project Configuration (Synergy C Library Project)

Select the type of project you wish to create.

ect Configuration (Synergy C Library Project) O

Project Template Selection

BSP

Base Board Support Package for the chosen Synergy family.
[Renesas.Synergy.2.2.0.pack]

Blinky

Blinky project.

[Renesas.Synergy.2.2.0.pack]

@

Blinky with ThreadX

Threaded version of Blinky project.

[Renesas.Synergy.2.2.0.pack]

Code Generation Settings
Use Synergy Code Formatter

Cancel

Mext >

Figure 3-12. Select project template for library
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5. The e? studio may prompt user to switch to Synergy perspective. Click Yes to open it.
6. Click Generate Project Content.

113:5 [SynergyLib] Synergy Configuration &3

Summary

Project Summary

Board: STG2 5K

Device: RTFSTG2TH3ADICFC
Toolchain: GCC ARM Embedded
Toolchain Version: 9.2.1.20191025

SSP Version: 220

Selected software components

S5P Commeon Code

Clock Generation Circuit: Provides=[CGC]

Event Link Controller: Provides=[ELC]

Factory MCU Information Module: Provides=[FMI]

11O Port: Provides=[|O Port]

S57GZ2_SK Board Support Files

Board support package for RIFSTG2ZTH3AMCFC

Board support package for 57G2

Board support package for 57G2

Simple application that blinks an LED. Mo RTOS includad

Renesas
Symengy E
‘I‘I]Il G.:iller'g-i. Support

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

v22.0
v2.2.0
v2.2.0
v2.2.0
v2.2.0
v2.2.0
v2.2.0
v2.2.0
v2.2.0
v22.0

=

8

o

Generate Project Content

Renesas Synergy™

™

Figure 3-13. Generate library project content
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7. From the project explorer window, open hal_entry.c under SynergyLib\src\.

{8% [Synergylib] Synergy Configuration B hal_entry.c X

2 &1 * Copyright [2015-2821] Renesas Electronics Corporation and/or its
pl ®* File Mame : hal entry.c[]
23
24 #include "hal _data.h™
25
27 @ * (ibrief Blinky example application[]
33 - wvoid 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 MILLI®
37 /* set the blink frequency (must be <= bsp delay units */
33 const uint32 t freg_in_hz = 2;
39 /* Calculate the delay in terms of bsp delay units */
48 const uint32_t delay = bsp_delay units/freq_in_hz;
41 J* LED type structure */
42 bsp_leds_t leds;
43 /* LED state wariable */

Figure 3-14. Old “hal_entry.c”

8. Then rename the function hal _entry() to hal_entry_lib() and add a declaration for
hal_entry_lib(Q).

48t [Synergylib] Synergy Configuration B *hal_entryc X

2 @® * Copyright [2815-2821] Renesas Electronics Corporation ar
2@ ®* File Name : hal entry.c[]
23
24 #include "hal data.h”
25
void hal_entry 1ib();
* il b eannle anplication]]

Jwvoid hal_entry_lib{wvoid) {

/* Define the units to be used with the software delay
const bsp delay units t bsp delay units = BSP DELAY UNI
/* 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;

LR |

Figure 3-15. New “hal_entry.c”
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9. Build the Library Project. The build outputs a static library file SynergyLib\Debug\libSynergyLib.a.

i Project Explorer 23
LI Synergy
v =% Synergylib
v HH Archives
O] likSynergyLib.a
[ Includes
2 src
2 synergy
= Debug
[= script
[= synergy_cfg
5% configuration.xml

| R7FS7G27H3A01CFC pincfg

| 57G2-SK.pincfg
(7) Developer Assistance

Figure 3-16. The built static library

3.3.2 Using Static Library in Executable Project

This chapter shows how to use the static library created in the previous chapter (3.3.1) in a Synergy executable
project by performing the following steps,

« Create a Synergy executable project
« Modify the source code to call a function (hal_entry_lib()) declared in the static library project
« Modify the build settings to add the static library
« Build the Synergy executable project
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Follow the following steps:

1. Create an executable project with template Renesas Synergy C Project Using Synergy Library.

ﬁ Mew Synergy CfC++ Project

Templates for New Synergy

d

Cf'C++ Project

x

CfC++ REMNESAS

REMNESAS

Renesas Synergy C Executable Project
A C Executable Project for Renesas Synergy:

Renesas Synergy C Library Project
A C Library Project for Renesas Synergy:

REMESAS

Renesas Synergy C Project Using Synergy Library
Creates a C application project which uses an existing Synergy
library profect

REMNESAS

REMNESAS

RENESAS

Renesas Synergy C++ Executable Project
A C++ Executable Frofect for Renesas Synergy:

Renesas Synergy C++ Library Project
A C++ Library Project for Renesas Synergy:

Renesas Synergy C++ Project Using Synergy Library
Creates a C++ application project which uses an existing

Synergy librarny project

®

< Back Mext = Finish Cancel

Figure 3-17. Select template for executable project using Synergy library
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2. Name the project synergyapp.

C application project to use a Synergy library project

Creates a C application project which uses an existing Synergy library project |

Project name

| synergyapp |

Use default location

Location: | C¥WorkSpace_for_Synergy¥ws_2021-10_S5P220¥synergyapp Browse...

Choose file systern: [defaulE

Toolchains

GMNU ARM Embedded

18.2,1.20191025

Debugger
J-Link ARM

Finish Cancel

Figure 3-18. Specify project name
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3. Select the library project. Click Finish to create the project.

&

Creates a C application project which uses an existing Sy

Synergy library

C application project to use a Synergy library project

nergy library project

Select Synergy library project: |§SynergyLib |

Include paths for library access

Configuration: | Debug

~

${workspace_loc:/SynergyLiby/src/synergy_gen}
${workspace_loc:/SynergyLib/src}
${workspace_loc:/SynergyLib/synergy/ssp/inc/bsp/cmsis/Include}
$iworkspace_loc:/SynergyLib/synergy/ssp/inc/bsp}
$workspace_loc:/SynergyLib/synergy/ssp/inc/driver/api}
${workspace_loc:/SynergyLib/synergy/sspfinc/driver/instances}
$iworkspace_lec:/SynergyLib/synergy/ssp/inc}
${workspace_loc:/SynergyLib/synergy_cfg/ssp_cfg/bsp}
$workspace_loc:/SynergyLib/synergy_cfg/ssp_cfg/driver}

Linker

Select Linker script to use:

script

script/r7fs7g27h3a01cfc.ld

MNext > Cancel

Figure 3-19. Select the library project

4. After the executable project is created, from project explorer window, open hal_entry.c under

synergyapp\src\.
§ Project Explorer &3 = B & [Synergylib] Synergy Configuration [€] hal_entry.c [ hal_entryc 3
= <,=,‘=l> T g 1 /* HAL-only entry function */
o 1E [Debug] ) 2 #include "hal data.h”

= synergyapp [Uebug 3 = void hal_entry(void)

wp Includes 4 {

= script =3 /* TODO: add your own code here */
W SrC 6 }

[ hal_entry.c 7
/| synergyapp Debug.launch
Figure 3-20. Old hal_entry.c
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5. Add codes to call the LED blinking library function hal_entry_lib() in the hal _entry() function and
add a declaration for the library function.

5 Project Explorer 3 = B & [Synergylib] Synergy Configuration [£] hal_entry.c [£] hal_entry.c &2
== 1 /* HAL-only entry function */
© - 2 #include "hal data.h”
v = synergyapp [Debug] 3
P - -
3%, Binaries 4 Iex‘tern void hal_en‘try_lib(:l;l
mp Includes 5
(= Debug 6 “void hal_entry(void)
script i
VE' P 3 [* i gdd vour own code here */
(= sre 9 [hal_entry_1ib();
[£] hal_entry.c 8 1

Figure 3-21. New hal_entry.c

6. Build the application project.
Set a breakpoint where the library function hal _entry_lib() is called. Run the synergyapp project.

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

N

%5 Debug &1 = | i# & = B (0=Varables 9 Breakpoints 37 B} Module
v [£7 synergyapp Debug [Renesas GDB Hardware Debugging]
v (¥ synergyapp.elf [1] [cores: 0] I A hal_entryec [line: 8] [type: Hardware]l

w o Thread #1 1 (single core) [core: 0] (Suspended : Breakpoint)
= hal_entry() at hal_entry.c:® 0x2b34
= main[) at main.c:5 Ox2ade

pe| arm-none-eabi-gdb (7.8.2)

.~ Renesas GDB server (Host) ] . .
- l: Mo details to display for the current selection.

£ >
hal_entry.c [ hal_entryc 22 [g] main.c e = O [ Project Explorer 33
1 /* HAL-only entry function */ v [ synergyapp
E #include "hal_data.h” #::-P Binaries
) =
4 extern void hal_entry 1lib(); k! Includes
5 (&= Debug
= = void hal entry(void) &= script
' 1 W [ 5IC
/ * : add your own code here */ - hal entry.c
[ _entry.

2pea2b34 h 1 ent 1ib(); -
[Froo=d } I al entry _1ib() I _| synergyapp Debug.jlink
2

o s e Dl cm lmim s b

Figure 3-22. 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
that allow 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.
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To edit the project configuration, make sure that:

« Synergy Configuration perspective is selected in the upper right-hand comer of the e? studio window or click
Window — Perspective — Open Perspective — Other... — Synergy Configuration

o The configuration.xml file is opened.

I¥5 Project Explorer &3 B %S Y & = O | Synergy] Synergy Configuration 53 = 8
L g " -

v I Synergy Summary Click here to generate #
¥ Includes projcct Eantent *| Generate Project Content
B src
? S‘fn_eig}' Project Summary Renesas Synergy™ A
= scripf
= synergy cfg

Board: S7G2 SK
C - Device: RTFSTG2TH3A01CFC S7G2
4 S:G;S;T. 3f°1 -Pincrg Toolchain: GCC ARM Embedded
1 - Nullyln
ﬁ rery Debietaunch Toolchain Version: 9.2.1.20191025
| oyneray me SSP Version: 220

(7) Developer Assistance

Selected software components

SSP Commeon Code v2.2.0

Clock Generation Circuit: Provides=[CGC] v2.2.0

Event Link Controller: Provides=[ELC] v2.2.0

- - Factory MCU Information Module: Provides=[FMI] v2.2.0
Double-click ;""" f'_|° to open IO Port: Provides=[10 Port] v22.0
Synergy Configuration S7G2_SK Board Support Files v22.0
Board support package for RTFS7TG27H3A01CFC v2.2.0

Board support package for 57G2 v2.2.0

Board support package for S7G2 v2.2.0

Simple application that blinks an LED. No RTOS included v2.2.0

Renesas
Synergy

W L &9 Page selection

You(T

ISl..ln’l.mar).r BS5P | Clocks | Pins| Threads | Messaging Componentsl

Figure 3-23. Synergy Project Configuration — Synergy Project Configuration View
There are 7 pages (or tabs) in the Synergy Project Configuration editor.
The Summary page contains a project-specific summary information.
The BSP tab allows users to select the SSP version, the type of Synergy board, and the device.

The configuration steps and options for the Clocks, Pins, Threads, Messaging, and Components pages are
discussed in the following chapters.
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3.4.1 Summary Page

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

If a user adds new threads and modules/objects to a thread, this information will be also shown in the Summary
page.

Summary
Generate Project Confent

Project Summary

Renesas Synergy™ *

Board; 5TG2 5K
i RTFSTG2THIANCF =
Davice STG2THIANICFE Information about board,
Tool:hain: GCC ARM Embedded . .
Toolchain Version: 72120170904 device,toolchain and SSP
S5P Version: 220
Threads Summary
Prope Value .
- L #| Information about thread
Prririty GUI Thread 0
Interrupts Summary
Property Value
ELC Software Event Interupt  g_transferd Transfer Driver on
Pubarity r_dic SPI0 TX]
ELC Software Event Interrupt  g_transler] Transber Driver on .
Priority 1 dic SPID RX) Diitiad
Undarfiow 2 Interrupt Priority ?—;L‘:"*’D Display Driver on
Transmi End Interrupt Priority  g_rspi_lede SPI Driver on r_rspi  Prioity 0 (highest)
Eivar Intermupt Pricdty g_rspi_lede 5P Dviver on r_rspl _ . .
Receive Imermupt Priority o_rspi_lede SPI Dviver on r_rapi  Priosity 2 »| Information about interrupt
Transmi Intarmupt Priosity g_rspl_lcde 5P Dviver on r_rspl
g_jpeg_decodal JPEG Decode
Data Transfer Intenmupt Priority Driver on r_jpeq_dacode
Decompression Infemipl g_jpeg_decoded JPEG Decode
Priarity Duiver on r_jpeg_decode
i 0 D Diriver on L1
Line Detect nterrupt Priorty 9S24y Dlaplay
Undarfiow 1 interrupt Priority  9-0esplay0 Display Driver on
_gled
Selected software components
S5P Common Code v22.0
SF_EL_GX GUIX Adaptation Framework: Providess[S5P GUIX Adaptation Framewark] , Requiress[ThreadX GUIX] v22.0
Framework JPEG Decode: Provides=|5F JPEG Decode] , Requires=[Thread JPEG Decode] w220
TES IVAVE 2D Port: Provides=[D/AVE 20 Porl] , Requires=[ThreadX D/AVE 2] v2.2.0
TES IVAVE ZD: Provides=[DVAVE 3D v2.20
Clock Ganaration Circult: Provides=[CGC] v2 2.0
Data Transfer Controllor. Provides=[Transfer] V220 i .Sufmrare_curnpun E_"t
Ewant Link Controller: Provides=[ELC) w220 included in the prﬂ]eﬂt
Factory MCU Information Madule: Provides=[FMI] w220
Graphics LCD: Provides=|Display] w220
10 Port: Provides=[10 Pon) w220
JPEG Common v22.0
JPEG Decods: Provides=[JPEG Decoda) v2 2.0 ot

T Tube) g Useful links

Summary | BSP | Clocks | Ping | Threads | Mesiaging | Components

Figure 3-24. Summary Page
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3.4.2 BSP Page

The BSP tab allows the user to select the SSP version, board, and device. The user can also import the CMSIS
pack from this page.

Board Support Package Configuration

Click here to select SSP version

Device Selection

S5P version: | 220 e
Board: 5762 SK ~ || pug # Click here to select import CMSIS pack
Device: RTFSTG2TH3IADICRC E i—h Click here to select device

Click here to select board

Figure 3-25. 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.
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For details on the Clock Generation Circuit (CGC), see the Synergy hardware user's manual. To update the

project, follow these steps:

1. Select a value in the drop-down list for the clock setting on the GUI.

& *[Synergy] Synergy Configuration

Clocks Configuration

| XTAL 24MHz #ICLK Div /1
PLL Src: XTAL v > PCLKA Div /2
|
PLL Div /2 v > PCLKR Div /4
}
PLL Mul x20.0 v |> PCLKC Div /4
!
| USBMCLK 24MHz || PLL 240MHz —= Clock Src: PLL ~ = PCLKD Div /2
Clock Src: HOCO
HOCO 20MHz id Clock Sre: MOCO SDCLKout On
Clock Src; LOCO i
| LOCO 32768Hz | Clock Sre: XTAL > BCLK Div /2
Clock Src: SUBCLK |
| MOCO 8MHz | Clock Src: PLL BCK/2
| SUBCLK 32768Hz | > UCLK Div /5
> FCLK Div /4

Summary |BSP|Clocks Pins| Threads|Messaging Components

[¥)
Generate Project Content

£ Restore Defaults

v —{ICLK 240MHz |

+ —{ PCLKA 120MHz |

v || PCLKB 60MHz |

v —{ PCLKC 60MHz |

v —{ PCLKD 120MHz |

v —{ SDCLKout 120MHz |

+ —{ BCLK 120MHz |

+ —{ BCLKout 60MHz |

v a| UCLK 48MHz |

v —{ FCLK 60MHz |

Figure 3-26. 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 Senerste Project Content

4. The file bsp_clock _cfg.h is updated with the selected clock configuration.

[ Project Explorer 52 =
3 GUIX_Driver_SF_EL_GX_MG_AP
] S7_SK_guix_audic_player

W 1_,v§ Synergy [Debug]

ﬁ-? Binaries

[ Includes

B src

8 synergy

(= Debug

(= script

w [= synergy_cfg
v (= ssp_cfg
v (= bsp

[€] bsp_board_cfg.h
[€] bsp_cfg.h
[€] bsp_clock_cfg.h
[€] bsp_irg_cfg.h
[€] bsp_mcu_device_cfg.h
[£] bsp_mcu_device pn_cfg.h

= 8 @r} [Synergy] Synergy Configuration B bsp_clock_cfg.h X

1 I-’ generated configuration header file - do not edit */

2 = #ifndef BSP_CLOCK CFG H_

3 #define BSP_CLOCK_CFG_H_

4 #define BSP_CFG_XTAL_HZ (24800800) /* XTAL 24000800Hz */

5 #define BSP_CFG_PLL_SOURCE (CGC_CLOCK_MAIN_0SC) /* PLL Src: XTAL */
6 #define BSP_CFG_HOCO_FREQUENCY (2) /* HOCO 28MHz */

7 #define BSP_CFG_PLL DIV (CGC_PLL DIV 2) /* PLL Diy /2 */

8 #define BSP_CFG_PLL_MUL (28.@) /* PLL Mul x28.8 =/

9 #define BSP_CFG_CLOCK_SOURCE (CGC_CLOCK_PLL) /* Clock Src: PLL =/
18 #define BSP_CFG_ICK DIV (CGC_SYS _CLOCK DIV 1) /* ICLK Diy /1 =
11 #define BSP_CFG_PCKA DIV (CGC_SYS_CLOCK DIV 2) /* PCLKA Div /
12 #define BSP_CFG_PCKB DIV (CGC_SYS_CLOCK DIV 4) /* PCLKE Div /
13 #define BSP_CFG_PCKC DIV (CGC_S¥S_CLOCK DIV 4) /* PCLKC Diyv /
14 #define BSP_CFG_PCKD DIV (CGC_S¥S5 _CLOCK DIV 2) /* PCLKD Div /
15 #define BSP_CFG_SDCLK_OUTPUT (1) /* SDCLKout On */

16 #define BSP_CFG_BCK DIV (CGC_SYS CLOCK DIV 2) /* BCLK Diy /2 */
17 #define BSP_CFG_BCLK_QUTPUT (2) /* BCK/2 */

18 #define BSP_CFG_UCK DIV (CGC_USB_CLOCK DIV 5) /* UCLK Diy /5 */
19 #define BSP_CFG_FCK_DIV (CGC_SYS CLOCK DIV 4) /* FCLK Diy /4 */
28 #endif /¥ BSP_CLOCK_CFG_H_ */

21

Figure 3-27. bsp_clock_cfg.his updated
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3.4.4 Pins Configuration Page

The Pins Configuration page provides a graphical user interface for generating the pin configuration settings for
the project.

o

Pins Configuration
g Generate Project Content

Select pin configuration (1) Pins Tutorial |/ » &),
57G2-DK.pincfg e Generate data: | g_bsp_pin_cfg
Pin Selection Pin Configuration

type filter text

v Ports
v Peripherals (3)

(2)

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

Figure 3-28. Synergy Project Configuration —Pins Configuration GUI
The Pin Configuration window consists of 3 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 .pincfg file (for example, NewName .pinc¥g) in Project Explorer by copying an existing
one.
b. Select the new .pincfg file (for example, NewName . pincfg) in the Select Pin Configuration dialog
box.
c. Checkthe Generate data checkbox 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.
2. Pin Selection: Selects pin or peripheral that will be set up.
3. Pin Configuration: Set up for function/property of the selected pin / peripheral.

Refer to the tutorial video for pin configuration on YouTube by clicking Pin Tutorial.
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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.
484 [Synergy] Synergy Configuration 53 - H
Pins Cnnfiguratinn Generate Pr.c?e:: Content
Select pin configuration Pins Tutorial [ £,
S7G2-SK.pincfg w Generate data: | g_bsp_pin_cfg
Pin Selection Pin Configuration

type filter text

¥ Por.ts ~ Madule name: sCliz
v v Peripherals Usage: ‘When using Simple 12C mode, ensure port pins cutput type is n-ch c
Analog:ACMP drain.
+ Analog:ADC When switching between 12C and other modes, first disable,
Analog:ANALOG
v Analog:DAC Pin Group Selection: Mixed ~
+ Connectivity:CAN Operation Mode: ISimpIe SPI VI {2)
v Connectivity:ETHERC
Connectivity:lIC Input/Cutput
| v v Connectivity:SCl | TXD: - -
v SClo
(1) SCi RXD: = “I 3)
v SCi3 '
SCl4 CTS: None R
SCIs
v <Cle None
SCI7 MNone
v SCI8
W £ >

N

Summary |B5P | Clocks | Pins | Threads | Messaging | Components

Figure 3-29. Synergy Project Configuration — Pin Configuration Setting (by Peripheral)
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A single pin can also be set up following the steps below:

1. Select a pin in the Pin Selection pane, for example, Ports — PO — P003. The configuration for this pin will
be shown in the Pin Configuration pane.

2. Enter properties for this pin, for example:

i8% *[Synergy] Synergy Configuration 53 = 8

[} ]

Pins Configuration
9 Generate Project Content

Select pi figurati ins Tutor
elect pin configuration Pins Tutorial f& + &,
57G2-SK.pincfg i v | [“]Generatedata |g_bsp_pin_cfg
Pin Selection Pin Configuration
|t}-|:e;ilter text | &
, - Module name: PoO3
s Symbolic N GPIO
= PooD ymbolc Name: 1
< PO01 Comment:
( 1) + PO02
Port Capabilities: ADCO: PGAVSS0
« PO04 . ) (2)
v POOS P002 Configuration
+  PO06 Mode: Input mede ~
Poo7
+ Poos Chip input/output
+ P00 ¥ |GPIO
+ PO10
.4 DA N
< > < >

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

Figure 3-30. Synergy Project Configuration — Pin Configuration Setting (by single pin)

3. The Package view shows this pin change.

& Package &2

P400 A
P401 A
P402
P403 A
P404 17
P405
P406 7
P700
P70L A

o7ne T

P003 is changed to be set
(OK status)

= B s W B LM e

n

Figure 3-31. Synergy Project Configuration — Package View (Connection Status)
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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 "1 and select
the pin configuration file to import.

&) Import Pin Configurations from File O >

Files

.-"_._?\ i
L) Cancel Workspace... File System...

Figure 3-32. 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.

Note: For pin information, a . csv file is created in the project folder \synergy_cfg\ssp_cfg\bsp. No other
information is output.
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3.45 Threads Configuration Page

The Threads Configuration page allows users to:

» Configure threads within a Synergy project.
« Add Synergy modules and objects to a thread.
« Modify module and object properties in the Properties View.

{84 *[Synergy] Synergy Configuration I3

Threads Configuration

=g
o

Generate Project Content

Threads 4| New Thread = HAL/Commeon Stacks

~ &% HAL/Common

4] New Stack >

%] Remove

42 g_elc ELC Driver on r_elc 49 g_elc ELC Driver on 4 g_cgc CGC Driver on
4% g_cge CGC Driver on r_cge rele r-ege

47 g_ioport /O Port Driver on r_joport 6] @

42 g_ioport I/O Port
Driver on r_ioport

@

4 g_fmi FMI Driver on
r_fmi

®

4 g_fmi FMI Driver on r_fmi

(1)
(2)

IHAUCommon Objects

(3)

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

[ Properties &2 |,‘_ Problems @& Smart Browser

g_ioport |/O Port Driver on r_ioport

Settings Property Value (4)
APl Info w Common
Parameter Checking Default (B5P)
w Module g_ioport I/Q Port Driver on r_ioport
Mame [Fixed] g_ioport

B
Qo0

i
|

Figure 3-33. Synergy Project Configuration — Threads Configuration GUI

The Threads Configuration page consists of 3 panes:

1. Threads pane: Add/remove threads. More details are explained in Chapter 6.
2. Stacks pane: Add/remove SSP module instances, i.e. I/O port, SCI, UART, etc.
3. Objects pane: Add/remove kernel objects. More details are explained in Chapter 6.

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

properties.
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A module can be added to the existing project following the steps below:

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

In the 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.

[}
3. Click the Generate Project Content GenerteProectContent by tton to generate the source code content.

4. The Properties view shows the properties of the selected module. Users can change them according to their
requirements.

{8t *[Synergy] Synergy Configuration 52 = B8
Threads Configuration (3) e 0 -
Generate Project Content
reads 5| Mew Threa = ommon Stacks i ew Stac | Remove
Thread MNew Thread HAL/C Stack: Mew Stack R
~ g HAL/Common 1
g_eic ELC Driver on r_elc n 4% g_cge CGC Driver on 4F g_ioport I/ Port 4% g_fmi FMI Driver on & g_cac0Clock

r_cgc Driver on r_ioport r_fmi Accuracy Circuit

Ao o
4% g_cge CGC Driver on r_cgc Driver on r_cac

47 g_ioport /O Port Driver on r_ioport @ @ @
& g_fmi FMI Driver on r_fmi
& g_cac0 Clock Accuracy Circuit Driver on r

HAL/Common Objects

< >

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

[ Properties 2 [® Problems & Smart Browser s O S =/

g_cac0 Clock Accuracy Circuit Driver on r_cac

Settings Property Value (4) -
APllnfo | ¥ Commen
Parameter Checking Default (B5P)
w Module g_cac0 Clock Accuracy Circuit Driver on r_cac
Mame g_cacO
Continucus Measurement Operation Enabled
Measurement Complete Interrupt Enabled

Sl Lok i Eeabklad

Figure 3-34. Synergy Project Configuration — Add New Module to Thread

Note: HAL/Common is not a thread. It is used to demonstrate how to add a module to the existing project in this
example only. For other example, refer to chapter 6.1, General Purpose Timer Example in ThreadX. This
chapter 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 will be 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.

{85 *[Synergy] Synergy Configuration 53

Threads Configuration

Threads 4| New Thread =

v i HAL/Common
4 g_elc ELC Driver on r_elc
42 g_cge CGC Driveron r_cge
42 g_ioport IO Port Driver on r_ioport
42 g_fmi FMI Driver on r_fmi
4 g_caco Clock Accuracy Circuit Driver on r
4% g_uart0 UART Driver on r_sci_uart

HAL/Common Objects

HAL/Common Stacks

= O
o

Generate Project Content

4| New Stack > 2 Extend Stack > %] Remove

r_fmi

@

48 g_fmi FMI Driver on

& g_cac0Clock

Accuracy Circuit
Driver on r_cac

a4 g_uart0 UART Driver on r_sci_uart

®

Dependent module
which is added
automatically

& g_transfer0 Transfer
Driver on r_dtc SCI0
TXI

% Add DTC Driver for
Reception [Not
recommended]

I

Suggested dependent module.
Click on it to add

Figure 3-35. Synergy Project Configuration — Problem of Added Module
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A module or a module stack can also be added by performing a copy and paste operation in the Threads
Configuration page. Right-click on 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.

{8t *[Synergy] Synergy Configuration 53 = 8
Threads Configuration ~ o -
Generate Project Content
Threads 42| New Thread = HAL/Commeon Stacks | New Stack > =% Extend Stack > &:] Remove
v .535 HAL/Common
48 g_elc ELC Driveron r_elc 4% g_fmi FMI Driver on & g_cacoClock 4% g_uart0 UART Driver on r_sci_uart
g8 . - t r_fmi Accuracy Circuit
47 g_cge CGC Driver on r_cgc Driver on r cac
47 g_ioport IO Port Driver on r_ioport @ @ - @ Team >
48 g_fmi FMI Driver on r_fmi - — i N i
3 g_cac0 Clock Accuracy Circuit Driver on r es.ource onrigurations q
4% g_uarto UART Driver on r_sci_uart & %—F’ Validate
iy
Tl of  Cut Crl+X
i Copy Crl+C |
£ >
R Paste crl+v I
3  Delete Delete
HAL/Common Objects Import...
Ly Export..
(D Module Resources...
O FRunAs »
72& Debug As >
Compare With >
< Replace With > b
Summary | BSP | Clocks | Pins | Threads | Messaging | Components
{8} *[Synergy] Synergy Configuration 3 = 0
Threads Configuration ~ 0 -
Generate Project Content
Threads 4| New Thread =] HAL/Common Stacks 4] New Stack >
v .‘?5 HAL/Common
48 g_elc ELC Driver on r_elc 49 g_fmi FMI Driver on & g_cacoClock @ g_uartd UART Driver on r_sci_uart
g8 . - t r_fmi Accuracy Circuit
47 g_cgc CGC Driver on r_cge Driver on r cac
47 g_ioport /O Port Driver on r_ioport ® @ - Team 2
& g_fmi FMI Driver on r_fmi Resource Configurations >
3 g_cac0 Clock Accuracy Circuit Driver on r VRS
4% g_uartd UART Driver on r_sci_uart idate er for
Cut Cirl+¥ Mot
ed]
Copy Cirl+C
< > I Paste sV |
Delete Delete
HAL/Commeon Objects g Import..
Export...
Module Resources...
@ FRunAs »
7%& Debug As »
Compare With >
Replace With >
< >
Summary | BSP | Clocks | Pins | Threads | Messaging | Components
Figure 3-36. Copy and Paste operation
o
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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.

48k *[Synergy] Synergy Configuration &3 = 0
Threads Configuration 0
Generate Project Content
Threads & | New Thread = HAL/Common Stacks &) New Stack > =% Extend Stack > 3] Remove
v 5:5 HAL/Common -
48 g_ioport |/ Port Driver on r_ioport d} g_uart0 UART Driver on r_sci_uart d} g_uartd UART Driver on r_sci_uart
42 g_elc ELC Driver on r_elc
R g_fmi FMI Driver on r_fmi ® ®
4% g_cge CGC Driver on r_cge a =
4 g_cac0 Clock Accuracy Circuit Driver on r_ : :
g 0 Vel On T sci g g_transfer0 Transfer %% Add DTC Driver for #+ g_transfer0 Transfer %7 Add DTC Driver for
d} g_uart0 UART Driver on r_sci_uart & &
&8 q_uartd UART Driver on r_sci_uart w Driver an r_dtc SCIO Reception [Not Driver on r_dtc SCIO Reception [Not
< d_uart —== 5 TXI recommended] TXI recommended]

HAL/Common Objects

Name conflict after “copy and
paste” operation
< >

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

5] Properties 2 [%] Problems t# § = O [EPinConfli. B Console [ Memory (D RTOSRes. #5Debug 52 = OB
g_uart0 UART Driver on r_sci_uart = | i» 8
Settings Property Value
APlInfo | | » Common
v Module g_uart0 UART Driver on r_sci_uart Rename one of the module
[ Nome guato | instances to solve the conflict
Channel Q
Baud Rate 9600
Data Bits Bbits ]
< >
Figure 3-37. Module Instance name conflict
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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.

£} “ISynergy] Synergy Configuration &2 o=
Threads Configuration o 2o P,‘ ;
Threads @] New Thread ) | e B HAL/Common Stacks &) New Stack > =2 Extend Stack > 5| Remove
[ v gt HAL/Common ~
& g_ieport /O Part Driver on r_iopon el g_uart1 UART Driver on r_sci_uart | | £ g_uartD UART Driver on r_sci_uart
¥ g_elc ELC Driver on r_elc
: Team »
& g_froi FMI Deiver on r_fmi @
4 g_cge CGC Driveron r_cge = Ressurte Configurations ¥
# g_caco Clock Accuracy Circuit Driver on r_ 1 - , 1
@ g_uart! UART Driver on r.sci_uart & g transfer) Transter | [ §9 Add 0 &1 Validate &7 Add DTC Driver for
@ g _uartD UART Driver n  sci_uart " Driver on r_dtc SCi0 Recept of  Cut Cirl+X Reception [Mot
= e TH recomi recommended)]
| < * # Copy CirlsC
¥ =\

HAL/Common Objects Delete
os

L4

L

Summary | BSP Clocks | Pins | Thresds Meszaging | Components

[ Properties &7 [*! Problams =N » b WDbugE = O
g_uartl UART Driver on r_sci_uart ? =K k.8
¥
Settings Property Value
APilnta 2 Common 8 bport o =
w Module g_wadt1 UART Driver on r_sci_uart

Mame Symergy Stack Expert /’1

Channe Expar 8 flack to & Syreigy Confipuenatan fagment on the local file gystem, H

Baud Rate

Cata Bits Yo fie || g | P

2 Options:
[Jinclusde common properties
Finitsh Cancel
Figure 3-38. Export the Synergy stack
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{8 ~|Syrergy] Synergy Configusation 17 =
Threads Configuration o _‘rﬂ P
Threads | New Thread ] fer = HAL/Common Stacks | Mew Stack » =& Extend Stack » &) Remove
- ;‘3 HAL/Cormmon ~
&F g iopoe 'O Port Driver on r_iopart & g_uart1 UWART Driver on r_sci_uart | | @ g_uand UART Driver on r_sci_uart
#F g edc ELC Deiver on r_ele
& g_fmi FMI Driver on «_fmi @® Team :
& 9.¢9¢ CGC Daver an r_cge . Resource Configurations ¥
& g_cach Oock Accuracy Circuit Driver onr_ - z § I
@ o_uset1 UART Driver on r_sci_uart @ g transferi Transfer | [ 3 Add oy 1 Validate %9 Add DIC Driverfor
& g_uan0 UART Driver on r_sci_uart b '?;:‘I“r on r_dte 5010 Recept of  Cut Ct+X Reception (Mot
v % FECOA o CHteC recommended]
£ A @ i Copy
T Paste Ci«V
HALMommon Objects — # Delete Delete
)
Trrapegat.
< >
Summary | BSP | Clocks | Pins | Threads | Messaging| Components 5
O] Properties &1 [*] Problems Mt E=0 Besd y k. 4 Debug it
g_uartl UART Driver on r_sci_uart L4 k| 1> 2
3
Seftings  PTOPeTty Value L
hlﬁl Infor L cmm
~ Madule g_uart1 UART Daver on r_sci_uart
Name guartl
Channed
[ a x
Baud Rate u mpart
Data Bt Synergy Stack Impoert “
<
Imgort stacks from a Synergy configuration fragment on the local file system. -
From file: F.i‘u'np\’umtxml I vl Browse...
Stacks
IE &g _transteri Transter Driver on r_dtc module.drivertransferevent.ev Select ANl
|
Deselect All
L€ >|
Options
D Include common properties
==

Figure 3-39.

3.4.6 Messaging Configuration Page

Import the Synergy stack

The Messaging Configuration page allows the creation of event classes, events, and subscribers for use with
the Synergy messaging framework.
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The Messaging Configuration page consists of 3 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 will receive 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.

Messaging Configuration

Generate Project Content

o

|Event Classes

4| New Event Class... Subscribers

Thread

(1)

Events

4| New Event...

(2)

3)

Start

End

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

Figure 3-40. Synergy Project Configuration — Messaging Configuration Page

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

section.

8

New Event Class

Enter new messaging event class details

Marme: | Example
Symbol: | SF_MESSAGE_EVENT_CLASS_EXAMPLE
Payload: | example_payload

Payload header: | example_api.h

Payload type: | example_payload_t

Cancel

Figure 3-41. Messaging Configuration Page — Adding a new event class

To remove the item created manually, select the item and click %] in the corresponding section (items added by
instantiated Synergy modules cannot be removed).
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When a user selects an item, the e? studio Properties view displays the properties associated with the currently
selected event class, event, or subscriber.

Messaging Configuration o
ging 9 Generate Project Content
Event Classes 4| New Event Class... | Remove Example Subscribers 4| New Subscriber... 3] Remove
Thread Start End
Events 4| New Event... 3] Remove
Summary|BSP|Cluck5|Pin5|Thread5 Messaging | Components
[T Properties 2 [2] Problems t & = O [iPinConfii. B Console [ Memory (2 RTOSRes.. #rDebug 22 = O
|Example - i g
~
Settings Property Walue
Symbel SF_MESSAGE_EVENT_CLASS EXAMPLE
MName Example
Payload header file example_api.h
Payload example_payload
Payload type example_payload_t v
£ >
Figure 3-42. Messaging Properties
—
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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 by using the Threads page. The Components
page is primarily used as a list of components available in the installed SSPs.

Components Configuration

Component Version Description
v ¥ s7g2
device 220 Board support package for RTFSTG27H3A0ICFC
device 220 Board support package for 57G2
[ device 220 Board support package for RTFS7G27G2A01CED
[[] device 2.2.0 Board support package for RTFS7G27G2A01CEG
[T device 220 Board support package for RTFSTG27G2A01CLE
[[] device 2.2.0 Board support package for RTFS7G27G3A01CFE
7] device 220 Board support package for RTFS7G27G3A01CFC
[ device 2.20 Board support package for RTFSTG27G3A01CFP
[ device 2.2.0 Board support package for RTFS7G27TH2AMCED
[T device 220 Board support package for RTFS7G2TH2A0CEG
[[] device 2.2.0 Board support package for RTFSTGZTH2ZAOCLE
7] device 220 Board support package for RTFS7G27TH3IA0CFB
ssp 220 Board support package for 57G2
w gy Common
e g oall
SSp_Common 2.2.0 55P Common Code

@ Express Logic
% Framework Services

w gy HAL Drivers

e g oall
] r_acmphs 2.2.0 High Speed Analog Comparaton Provides=[Comparator]
[ r_acmplp 220 Low Power Analog Comparator: Provides=[Comparator]
[ r_adc 2,20 A/D Converter: Provides=[ADC]
[ r_agt 220 Asynchronous General Purpose Timer: Provides=[TIMER]
[[] r_agt_input_capture 220 Asynchronous Timer Input Capture: Provides=[Input Capt...
[7] r_analeg_connect 2.2.0 Analog Connections: Provides=[Analeg Connect]
[ rcac 220 Clock Accuracy Check: Provides=[CAC]
[] rcan 2.2.0 Controller Area Network: Provides=[CAN]
r_cgc 220 Clock Generation Circuit: Provides=[CGC]
[ rerc 220 Cyclic Redundancy Check: Provides=[CRC]
[ rctsu 2.2.0 Capacitive Touch Sensing Unit: Provides=[CTSU] , Require...
[ retsuv2 220 Capacitive Touch Sensing Unit: Provides=[CTSU] , Require...

Summar}r_BSP Clocks | Pins | Threads | Messaging | Components

Filter | S5P .20~

Variant

R7FSTGZTHIAOCFC

R7TFS7G27G2AMMCED
RTF57G27G2A0CEG
RTFSTG27GZAOTCLE
RTF57G27G3A0CFE
R7FSTG27G3A0CFC
RTF57G27G3AMMCFP
R7F57G2ZTH2A0CED
R7TFSTG2THZADCBG
RTFS7G2TH2ACICLE
R7FSTG27H3A0ICFB

Generate Project Content
Search..,
A
W

Figure 3-43. Synergy Project Configuration — Components Configuration Page
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3.5 Editor hover

e? studio supports hovers in textual editor.

C/C++ — Editor — Hovers.

This function can be enabled/disabled via Window — Preferences —

Q Preferences

| type filter text

General A
w CIC++

Appearance

Build

CMake

Code Analysis

Code Style

Cere Build Teelchains

Debug

w Editor

Content Assist
Encrypted Files
Folding
Hovers
Mark Occurrences
Save Actions
Scalability
Syntax Colering
Templates
Typing

File Types

Indexer

Language Mappings v

£ >

@ s @

O

Hovers L= ¢ v

Expand vertical ruler icons upon hovering (does not affect open editors)
Text Hover key modifier preferences:

Text Hover Name

Combined Hover I

| Debugger

[ RenesasCDocHaver

[] Renesas IO Register Help
[ Problem Description

[ Documentation

[] Macro Expansion

Source Shift
[] Annotation Description

Pressed Key Modifier While Hovering

Pressed key modifier while hovering:

Description:

Restore Defaults Apply

Apply and Close Cancel

Figure 3-44. Hover settings

To enable hover, check Combined Hover. To disable, uncheck it. This function is enabled by default.

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

{8 *[Synergy] Synergy Configuration

[€] hal_entry.c 53

ioport_level t level = IOPORT_LEVEL HIGH;

R_BSP

_LedsGet (&leds);

for this board */

= Name: R._BSP LedsGet

Prototype: ssp_err_ t R_BSP LedsGet (bsp_leds_t *p_leds)
Description:

Return information about the LEDs on the current board.

= Structure with LED information.

Parameters:

p_leds - Pointer to structure where LED info 1s stored.

r

Figure 3-45. Information from hover function
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3.6 Developer Assistance

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

1. Expand the project explorer to view Developer Assistance.

v =% Synergy
it Includes
2 src
2 synergy
[= script
= synergy_cfg
5% configuration.xmi
| RIFS7G27H3A0ICFC pincfg
| 57Gz2-SK.pincfg
j Synergy Debug.launch

| v (7 Dweloperﬁ.ssistancel
= HAL/Common

Figure 3-46. Synergy Developer Assistance

2. Expand a stack module to show its APIs.

[t Project Explorer 32 EEY § = O
113:3 uart.xml o]

v (7) Developer Assistance
v g HAL/Common
4% g_ioport I/0 Port Driver on r_ioport
42 g_cge CGC Driver on r_cge
48 g_fmi FMI Driver on r_fmi
v @ g elc ELC Driver on r_elc
vl & ssp_err_t ("init) (elc_cfg_t const "const p_cfg)l
B2 Call init()

v @ ssp_err_t ("softwareBventGenerate) (elc_software_event_t event_num)
=1 Call softwareEventGenerate()

v @ ssp_err_t (*linkSet) (elc_peripheral_t peripheral, elc_event_t signal)
B2 Call linkSet()

v @ ssp_err_t ("linkBreak) (elc_peripheral_t peripheral)

W
[ Properties &2 [2] Problems @ Smart Browser & =0
ssp_err_t (*init) (elc_cfg_t const *const p_cfg)

APl Info Description -
Resource ELC HAL Module Intreduction
The Event Link Controller (ELC) HAL module provides a high-level APl for connecting various
MCU peripherals for autonomous cperation and uses the ELC peripheral en the Synergy MCU,
There are no callbacks associated with the ELC HAL module. The project configurator in the e
2 studio Integrated Solution Development Environment (ISDE) includes the ELC HAL module in
every project by default. To configure the ELC HAL medule, select it in the HAL/Common module
in the Threads tab and click on it in the HAL/Common Stacks window.
ELC HAL Module Features
The ELCHAL medule can perform the following functions:
» (reates an event link between two blocks,
v
Figure 3-47. API information
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3. Drag and drop an API from Develop Assistance to source file helps to write source code quickly.

[ Project Explorer &3 = <'I=|='> W & = O {8 *[Synergy] Synergy Configuration hal_entryc &3 = 0O
= 3 /* LED state varlable =/
S Debug.l h ! -
iﬁ }’I::I’g)’l ebug-launc ioport_level t level = IOPORT_LEVEL_HIGH;
uartxml
5
v (@) Developer Assistance 6 /* Get LED information for this board */
w -‘:‘5 HAL/Common 7 R_BSP_LedsGet(&leds);
42 g_ioport 1/O Port Driver on r_ioport 8 - . ~ o
42 g_cge CGC Driver on r_cge ] ’ If this board has no LEDs then trap here */
42 g_fmi FMI Driver on r_fmi ¢ - if (@ == leds.led count)
| i 1 {
v & g_elc ELC Driver on r_elc 2 while(1); // There are no LEDs on this board
v @ ssp_err_t (*init) (elc_cfg_t const *const p_cfg) 3 T
EGrmm] 4 i
~ @ scp_err_t [“softwareEventGenerate) (elc_software_event_t event_num) E - ‘Ehlle(l)
[t Call softwareEventGenerate() 7 /* Determine the next state of the LEDs */
~ @ ssp_err_t (*linkSet) (elc_peripheral_t peripheral, elc_event_t signal) g g if (IOPORT LEVEL LOW == level)
=1 Call linkSet() 9
~ @ ssp_err_t["linkBreak) (elc_peripheral_t peripheral) 8 ) level = IOPORT_LEVEL HIGH;
3 i 1
[tz Call linkBreak() N else w
~ @ ssp_err_t("enable) (void) >
[ Project Explorer &3 = <'I=|='> W & = O {8 *[Synergy] Synergy Configuration “hal_entryc &1 = C
= 3 /* LED state varlable =/
S Debug.l h '
iﬁ }’I::I’g)’l ebug-launc ioport_level t level = IOPORT_LEVEL_HIGH;
uart.xml
5
v (@) Developer Assistance 6 /* Get LED information for this board */
w -‘:‘5 HAL/Common 7 R_BSP_LedsGet(&leds);
4% g ioport IO Port Driver on r_ioport 8 - . ~ o
42 g_cge CGC Driver on r_cqe ] ’ If this board has no LEDs then trap here */
42 g_fmi FMI Driver on r_fmi ¢ - if (@ == leds.led count)
| i 1 {
v & g_elc ELC Driver on r_elc 2 while(1); // There are no LEDs on this board
v @ ssp_err_t (*init) (elc_cfg_t const *const p_cfg) 3 i
[EGrmm] 4 E=EH - £ elc.p_api-rinit(g_ele.p_cfg);|
~ @ scp_err_t [“softwareEventGenerate) (elc_software_event_t event_num) E hile(1)
6 = while
[E= Call softwareEventGenerate() 7 I
~ @ ssp_err_t (*linkSet) (elc_peripheral_t peripheral, elc_event_t signal) 8 /* Determine the next state of the LEDs */
Bz Call linkSet() 9 = if (TOPORT_LEVEL_LOW == level)
~ @ ssp_err_t ("linkBreak) (elc_peripheral_t peripheral) 8
& Call linkBreak() ; level = IOPORT_LEVEL_HIGH; "
~ @ ssp_err_t(“enable) (void) >

Figure 3-48. Developer Assistance — Drag and drop an API
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4. Building

This chapter describes the build configurations and key build features in e? studio.
4.1 Build Configurations

The default build option is generated when a project is created, and it can usually be used to build the project.

However, if changing build options is necessary (for example, toolchain version or optimization options), please
follow the following steps before building the project.
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v

type filter text

Resource

Builders

C/C++ Build
Build Variables
Environment
Legging
Settings
Tool Chain Editc

All options: | -D_RENESAS_SYNERGY_-I"C:
C/C++ General & Warnings \Renesas\Workspace\e2 syn¢
MCU # Debugging
Proiect References ~ ® GNU ARM Cross Assembler
& Project Explorer = 5% e 770 \gHistor (2 Preprocessor Expert settings:
- AE % Includes
* 15 Synergy [Debug] : e Command | ¢/ce \JRE BUILD_COMMANE
—TnTades @ 1g Settin 2 Warnings line pattern:
v @ src ssitory % Miscellaneous
. ~ i GNU ARM Cross C Compiler
& synergy_gen % Preprocessor
lg common_data.c & Includ
2 Includes
W common_data.h & Optimization
l¢ hal_data.c 2 Warnings
8 haleata.h @ (2 Miscellaneous
s ~ ® GNU ARM Cross C Linker
lg pin_data.c
hal_entry.
€ hal_entry.c Apply and Close Cancel
= synergy
= script
= synergy_cfg ties for main.c u X
& configurationxml
B RTFSTG27TH2A01CBD.pincig text Settings T
2 57G2-DK.pincfg e
[ Synergy Debug.launch ToTd >
El synergy _cfg.txt B Configuration: Debug [ Active ] ~ | Manage Configurations...

@ Developer Assistance

Properties for Synergy

Settings

Configuration: |Debug [ Active ]

—
® Tool Settings ® Toolchain # Build Steps

2 Target Processor
2 Optimization

~ | Manage Configurations...

Build Artifact [ Binary Parsers @ 4| »

Command: | ${cross_prefix}${cross_c}${cro

1w Chain Editc

C/C++ General
Run/Debug Settin

[ ] Exclude resource from build

® Tool Settings 4 Build Steps

v i GNU ARM Cross C Compiler
(& Preprocessor
& Includes
(2 Optimization
(2 Warnings

& Miscellaneous

Command: | ${cross_prefix}${cross_c

All options: | -D_RENESAS_SYNERGY.
\Renesas\Workspace\e:

Expert settings:

Command ['¢cr - RE BUILD. COMI
line pattern:

< > < >
Restore Defaults Apply
Apply and Close Cancel

Figure 4-1. Build — Properties for Synergy Project and main.c Source File

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 the C/C++ Build option to view or edit the configuration settings.
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The Properties window is supported at the 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 %‘ icon to build this project.

3. Confirm that there are no errors after build is finished.

File Edit MNavigate SegrchRenesasEim-s Bun  Window Help

HIENEREES

l§ Project Explorer 23

Open Project

Close Project

Open Synergy Configuration

hal_entry.c

v ﬁ"[ﬁ]“l.aﬂ@"ﬁ'ﬁv

p |z Build All Ctrl+Alt+B
Build Cenfigurations »
I’ == Synergy [Dehugj - -
—TTcludes | Build Project Ctrl+B
w 23 src Build Working Set * |New Event Class... Subscribers
(= synergy_gen Clean... Thread
rea
€] hal_entry.c Build Autometically

(2 synergy

(= script C/C++ Index y

[= synergy_cfg Update All Dependencies Alt+D

igjr' cenfiguration.xml Change Device

| RTFS7G2ZTH3A0ICFC pi

| S7G2-SK.pincfg W% Cf/C++ Project Settings Ctrl+Alt+P

;—.Em synergy_cfg.txt Properties

_| Synergy Debug.launch |

{?) Developer Assistance

Events 4| New Event...
I
Figure 4-2. Build — Building a Sample Project

4.3 Saving the Build Settings Report
Project build settings in e? studio IDE can be saved to a file using the Project Reporter feature.
R20UT5036EJ0110 Rev.1.10 .zEN ESNS Page 58 of 89

Apr.29.22




Renesas Synergy™ Platform

e? studio Quick

Start Guide

1. Right-click on the project in the Project Explorer view to pop up the context menu.
2. Select Renesas C/C++ Project Settings-Save build settings report to save the build settings report.

Iv == Synergy [Debug] I
3, pInares
[ Includes
B src
= synergy
= Debug
= script
= synergy_cfg
%% configuration.xml

| RTFS7G27H3AOICK 9¢

| S7G2-SK.pincfg
M:| Synergy Debug.laur
{7) Developer Assistanc

3 Q

Mew

Go Into

Open in New Window

Show In

Copy
Paste
Delete
Source
Move...

Rename...

Import...
Export...
Renesas Synergy Export

Build Project
Clean Project
Refresh

Close Project

Close Unrelated Project

Build Targets
Index

Build Cenfigurations

Run As

Debug As

Team

Compare With

Restore from Local History...
MISRA-C

C/C++ Project Settings

Alt+Shift+W »

Ctrl+C
Crl+V

Delete

F2

Fs

Ctrl+Alt+P

Renesas C/C+ + Project Settings

d

[C] Properties 3 |_:_ RRE
Synergy
Resource  Froperty
» Info
derived

KB ® %

Run C/C++ Code Analysis
System Explorer
Command Prompt

Validate

Configure

Source

Properties

Alt+Enter

Change Device

Change Teolchain Version

Proje

Board
Device
Toolcl

Toolcl
SSPV

Select:

S5F
Claoc
Eve
Faci
o1
3TC
Boa
Boa
Boa
Sim

Save build settings report

Value

false

Figure 4-3. Build — Saving the build settings report
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5. Debugging

This chapter describes the usage of debug configuration and key debugging features for e? studio. The following
illustration refers to the “Synergy” project built in section 4.2,

Building a Sample Project, and based on the following hardware configuration: J-link ARM emulator and Synergy
S7G2 DK board.

Debugging of ThreadX projects using TraceX is not included in this chapter. Please refer to the TraceX User's
Manual available in Microsoft website https://docs.microsoft.com/en-us/azure/rtos/tracex/about-this-quide for
information on debugging ThreadX based projects using TraceX.

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

| @ iﬁ?@|

Customize...
Save fs...
Rezet

Close

" Show Text

% | B C/C++ & Synergy Configuration | # Debug

Figure 5-1. 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. For instance,

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

« The Synergy Configuration perspective together with configuration.xml in the editor window will open
the Synergy configuration, as well as the Package and Properties views for project configuration settings.

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

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

One or more perspectives can exist in a single Workbench setup. The user can customize them or add new
perspectives.

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

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

File Edit Mavigate Search Project Renesas Views @ﬂindow Help

% 1 C %5 Debug v || BT Sy Renesas Debug Tools L
[{5 Project Explorer 23 Q. Run Cirl+F11  E
w == Synergy 3, Debug F11

:,i-;; Binaries _

[l Includes Run History g
2 src i) FRunAs ¥
(2 synergy Run Cenfigurations...

= Debug

= script Debug History -]
[= synergy_cfg %5 DebugAs *
ﬁf cenfiguration.xml Debug Configurations...

| R7F57G27H3IA0ICF  pincfg

”j 5§76G2-SK.pincfg (L External Tools *

mj Synergy Debug.launch
{?) Developer Assistance

Figure 5-2. Debug — Opening the Debug Configurations Window

3. Inthe 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 f) located in the project build

folder.
8 Debug Configurations m] X
Create, manage, and run configurations
CEeEX | B W Mame: |S}'nergy Debug |
l:l [E] Main | 35 Debugger| = Startup | [] Common | & Source
[E] C/C++ Application Project:
[] C/C++ Remote Applicati
1 EASE Script [synergy Browse...
[£] GDB Hardware Debuqgir || | ¢/C++ Application:
[£] GDB OpenOCD Debugg.u IDEbug_fSynErgy.elfI
[E¥] GDB Simulator Debuggir
Java Applet Mariables... Search Project.. Browse...
Java Application Build (if required) before launching
L Launch Group
Z Remote Java Application Build Configuration: | Use Active ~
« [c7| Renesas GDB Hardware [
=] Synergy Debug () Enable auto build () Disable auto build
[© Renesas Simulator Debuc ®) Use workspace settings Configure Workspace Settings...
< >
Revert Apply
Filter matched 13 of 15 items e BBy
Figure 5-3. Debug — Selecting the Load Module
—
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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 E Source| [[] Common

Debug hardware: | J-Link ARM ~ | Target Device: | R7TFS7G2TH

Figure 5-4. 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.

15 Debug i3 = |i'=€> § = 0
~ [£7] Synergy Debug [Renesas GDB Hardware Debugging]
v 2 Synergy.elf [1] [cores: 0]
w f# Thread #1 1 (single core) [core: 0] (Suspended : Signal : SIGTRAP: Trace/breakpoint trap)
= Reset_Handler{) at startup_57G2.c:62 Ox2bb4
| arm-none-eabl-gdb (7.6.2)

g Renesas GDB server (Host)

Figure 5-5. Debug — User Target Connection in the Debug view
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5.2 Creating a New Debug Configurations

The simplest way to create a new debug configuration is by duplicating an existing one. It can be done by
following the steps below.

1. Openthe Debug Configurations window (refer to Figure 5-2. Debug — Opening the Debug Configurations
Window).

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.

{8} Debug Configurations O H

Create, manage, and run configurations

' Iﬁ 5 x | =) ? M Name: |S}fnerg}f Debug (1) |

| | | Main | %% Debugger| = Startup | B Source| ] Common
€] C/C++ Application
[c] C/C++ Remote Application
= EASE Script |S}fnerg}f Browse...
[c] GDB Hardware Debugging C/C++ Application:
[t GDB OpenOCD Debugging
[£7 GDB Simulator Debugging (I
F Java Applet Variables... Search Project... Browse...
[T Java Application
g Launch Group
Z Remote Java Applicaticn Build Configuration: | Use Active ~

+ [c7] Renesas GDB Hardware Deb

[E5] Synergy Debug () Enable aute build () Disable aute build
) r
! [c7| Synergy Debug (1) (®) Use workspace settings Configure Workspace Settings...
Lggir

< >

Project:

| Debug/Synergy.elf

Build (if required) before launching

Rewert Apply

Filter matched 14 of 16 items

Figure 5-6. Debug — Duplicating a Selected Debug Launch Configuration

3. The new debug configuration can be configured as described in chapter 0.

5.3 Basic Debugging Features

This section explains the typical Debug views supported in e? studio.

« Standard GDB Debug features (supported by the Eclipse IDE framework): Breakpoints, Expressions,
Registers, Memory, Disassembly and Variables (MMU view is not supported in Synergy).

« Renesas Extension to Standard GDB Debug: 10 Registers, Eventpoints, Trace, and Fault Status.
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To open the Debug Toolbar, click the pull-down menu button and click on Show Debug Toolbar. The following
are some useful toolbars in the Debug view:

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

mill | B~ R-v@ia|m o m e i %4 Q-
G- min| B e Q
= B8 {5 [Synergy] Synergy .. ] hal_entry.c 46 startup S7G2.c 22 = B =V 2 %B E5P &E = 8
View Management... * File Name : startup S57G2.c[] - = | S eA 8
Name Type

Layout » PIncludes  <System Includes> , "Project In
| #include "bsp_api.h"

| +  Show Debug Toolbar

/* Only build this file if this board is ¢
Fenesas GOB servef (Host) 27 SrmlHlEals #if defined(BSP_MCU_GROUP_S7G2)

Java >

p Macro definitions[]

Resume(F8) | ‘ Suspend ‘ | Terminate(Ctrl-F2) |

@ Typedef definitiens[]
/* Defines function pointers to be used wi
typedef void (* exc_ptr_t)(void);

L e L
= &0

Check here to show ® Exported global variables (to be accessed
debug operation icons ® Private global variables and functions[]
4T void Reset Handler(void);

5@ void Default Handler(void);

int32_t main(void);

@ * Function Name: Reset_Handler[]
= void Reset_Handler (void)
{ .
/* Initialize system using BSP. */
SystemInit();

/* Call user application. */

Figure 5-7. Debug — Useful Toolbars in Debug Views

The program is run by clicking the UE 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:

« =% putton or F5 can be used for stepping into the next method call at the currently executing line of code.

« "2 putton or F6 can be used for stepping over the next method call (executing but without entering it) at the
currently executing line of code.

.« U putton can be clicked again to resume program execution.

To stop the debugging process, click the ® button to end the selected debug session and/or process or click the
&t button to disconnect the debugger from the selected process.

The other operations are as follows:

B
« The " button can be clicked to reset and run the program. It may stop at main() if the breakpoint is
configured in the Debug configuration.

e The -I:ED button can be clicked to reset the program to its entry point at the PowerOn Reset.

e The 0, button re-downloads the binary file to the target system.

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.
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To select a hardware or software breakpoint:

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

To set a breakpoint:

1. As anexample, 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 i or a software breakpoint #.

3. Click Windows — Show View — Breakpoints or icon e (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 & or Hardware breakpoint = 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 ™ icon in the Breakpoints view. A blue dot with a backslash will appear
in the editor pane as well as in the Breakpoints view.

-Variables °s Breakpoints i i Registers = Modules % Expressions EIMMU s® Eventpoints  Peripherals [Tl 10 Registers ==

EREBA P BEES
-« startup_S7G2.c [line: 62] [type: Hardware]

No details t for the current selection.

C ¢ startup_S7G2.c &

/* Initialize system using BSP. */
SystemInit();

/* Call user application. */
main();

while (1)
{

/* Infinite Loop. */
}
} v

< >

Figure. 5-8 Debug — Breakpoints view

5.3.2 Expressions View

The Expressions view monitors the value of global variables, static variables, or local variables during
debugging.
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Follow the steps below to watch a variable:

1.
2.

Click Window — Show View — Expressions or the icon 7 to open the Expressions view.
Drag and drop a variable (for example, g_cgc_version in r_cgc.c) to the Expressions view.

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

Expressions view).

[ regec 33
158 /*LDRA_INSPECTED 69 S */
151 #pragma GCC diagnostic ignored "-Wmissing-field-initializers”
152 #endif
153 J** Version data structure ysed by errgr logger macro. */
154 static const ssp_versinn_tlé céc version B
155 7
156 .api_wversion_minor = CGC_API_VERSION_MINCR,
157 .apl_versicn major = CGE _API_VERSION MAJOR,
158 .code_version_major GC_CODE_VERSION MAJOR,
159 .code_wversion_minor.s CGC_CODE_WERSION MIMNOR
8 }:

xplorer & Expressions i3 h E|| ae %

Expression Typ Value Address Name : g_cgc_version
— - Details:{version_id = 3355494«
| w (= g_cgc_version const ssp... {...} Ox35ed Default:{...}
)= version_id uint3z_t 33554944 (35ed Decimal:{...}
()= code_version_minor  uintd_t 0¥ [ 35ed Hex:{...}
()= code_version_major  uinfd_t 2 Yooz 0x35e5 Binary:{...}
)= api_version_minor uintd_t 0¥ [ 35e6 Octal:{...}
)= api_version_major uints_t 2 "¥002' (357

gp Add new expression

5.3.3 Registers View

Figure 5-9. Debug - Expressions view

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

when the program stops.

110
101

1. Click Window — Show View — Registers or icon " to open the Registers view.
2. Click a register to view the values in a 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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()= Variables 9g Breakpoints | !}I{ Registers 57 m) Modules €< Expressions @® Eventpoints || IO Registers =, Peripherals = 0
EE| A& ~

Marme Value Description 63
v 5% General Registers General Purpose and FPU Register Group

3548 0 k64000000 |

il rl 0x60000000

i 2 064000000

1t r3 OwFFFFFES0

80 rd D 1ffel%6c

il 13 (1 ffel9cd

1ihi b Ox1ffel9cd

i 7 Oxb2806e31

i 8 Mva2622ec?

i 9 Dwa207ccad

118§ r0 Ox30b68abe v
Hame : r0 ~

Hex:0x64000000

Decimal:1677721600

Cctal: 014400000000
Binary:1100100000000000000000000000000

Figure 5-10. 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, and image).
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To view the memory of a variable (for example, g_ssp_version_build_string):

1. Click Window — 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 Memory >

Enter address or expression to monitor:

':'—55 e L Sile - The global variable “g_ssp_version_build_string”

is presented in memory renderings of

? Cancel “Hex Integer” format.

& Console ij Debug Shell 4" Search l:_ Problems @& S Browser [J Memory &2

Monitors ||f|}| |x % g_SSp_versi uild_string : 0x3478 <Hex Ifteger> &3 ] gp MNew Renderings...|
| r g_ssp_versiun_build_string| Address -3 al 7 2-B C-F
F
0000000000003470 1FFEQ1B4 ATT04T70 BOTT2074
0000000000003480 52206874 73656E65 53207361 72656E79
0000000000003490 28207967 20294054 T4666F53 65726177
Memory Monitor for 00000000000034A0 63615020 65676168 72657620 GEEFEO73
“g_ssp_version_build_string” is 00000000000034B0 302E3220 &12D302E 61687060 £22B312E

specified by the address | 7 [ERREE - REEEEEEE
“&g_ssp_version_build_string”

Figure 5-11. Debug — Memory view

To add a new rendering format (for example, ASCII) for the variable g_ssp_version_build_string:

1. Click the tab 5~ Mew Renderings... | to select ASCII to add the rendering. This creates a new tab named
&Qg_ssp_version_build_string <ASCII> next to the tab &g_ssp_version_build_string <Hex Integer>.

) Console [J] Debug Shell 4" Search [#] Problems @ SmartBrowser [J Memory 3 o g W o [ "’| E| L&l <§>| g v § = O
Monitors = X S& g_ssp_version_build_string <Hex Integer=> Il:,'}:l New Renderings...l
@ g_ssp_version_build_string [Memary Monitor: g_ssp_version_build_string : 0x3478

Select rendering(s) to create:

Image l | Add Rendering(s) |
Raw Image

Floating Point
Traditional
Raw Hex

Signed Integer
Unsigned Integer

) Console [i] Debug Shell " Search (%] Problems @ Smart Browser  [J Memory i1 SR CI "'l tgl LE <}.===>| g~ §
Menitars oF ® 3& g_ssp_version_build_string <Hex Integer> Ig_ssp_version_build_string 03478 <ASCl> B3 | or New Rend
@ g_ssp_version_build_string Address 0-3 4-7 a-B C-F

0000DDOD00003470 h PGRG twi -
000D00D000003450 thR enes  asS yner ?haracter Str'”g Of o
0000000000002490 gy ( ™) Soft ware [ g_ssp_versmn_bwId_strlng is
00000000000034A0 Pac kage ver sion displayed.
00000000000034B0 20 -a Ipha J+b
00000000000034C0 uild f5b 74 4240

Figure 5-12. Debug — New Rendering In Memory view
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5.3.5 Memory Usage view

Memory Usage will be used to get the information of *.map files or library list files (* . Ibp) from a project. It will
list out the total memory size, usage of ROM and RAM ratio, and detailed information of sections, objects,

symbols, module, vector, and cross references used in project.

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

To show the Memory Usage view, click on the menu Window — Show View — Others... to open the Show
View dialog and click C/C++, select “Memory Usage" and click [Open.

& show View | X

| type filter text

= General
w = OC++

98 C/C++ Index
% C/C++ Projects
2% Call Hierarchy
“= Include Browser
Memony Usage
= Peripheral Register Calculator
E Problem Details
|E| Stack Analysis
'Eg Type Hierarchy

= CfC++ Packs

= Connections

= Debug

= Help v

o

Figure 5-13. Show Memory Usage view
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The Memory Usage view has 3 regions: (1) Group size region, (2) Memory Region Usage region (Device
Memory Usage region is not supported yet), (3) Detall table region.

(] Console [1) Debug Shell 4 Search [#7 Problems Memory Usage &2 [J Memory = |
5 Memory Region Usage | Device Memory Usage
ize:
~
B Frogram: 16196 byte(s) Memory Region Usage: (2)
. Constant: 0 byte(s)
B Initialized Data: 216 byte(s) FLASH | 1% A4096KB
. Uninitialized Data: 4256 byte(s) 15KB used
B Data: 68 byte(s)
Stack: byte(s)
N 2048 byte() RAM | 1% 640KB
Others: 16 byte(s)
6KEB used
(1)
168 used
v
< >
Section | Object | Symbol
Section Group Start address (VMA) End address Size (byte) Align Attribute  Load address (LMA) ~
1l vip11_veneer Constant 0x00003F44 --- 0 ]
b Constant 00003 F44 --- 0
text Program 000000000 0x00003F43 16196
stack_dummy Stack Ox1FFET1C0 Ox1FFE19BF 4s (3)
.ssp_dtc_vector_ta.. Others e 1FFEQOOD --- i}
.sdram Uninitialized Data 090000000 --- 0 ---
.gspi_non_retentive  Others 0x60000000 --- 0 --- --- 0x0000401C v

Map file: Synergy¥Debug¥Synergy.map

Figure 5-14. Regions of Memory Usage views
Following operations are supported in Memory Usage view:
®: Choose a map or library list file for Memory Usage display.
#: Refresh all infformation of Memory Usage view.
“: Open a *.map or *. Ibp file in the Editor (there is no library list file in the Synergy library project).
<: Open Map file output page of selected project.
<% Open Section page of selected project.
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 Window — Show View — Disassembly or the icon = to open the Disassembly view.
2. Click the iconq:i‘? 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.
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_@ startup_57GLc 2

& * Function Name: Reset_Handler[]
- void Reset_Handler (woid)

1
/* Initialize system using BSP. */
I SystemInit();

/* Call user application. */

main();
= while (1)
1
/* Infinite Loop. */
¥
b
(%)= Variables ®g Breakpoints =% Disassembly 52 [ Project Explorer & Expressions 1l Registers = 8
Enter location here VH &1 f‘ﬁj@l il
62 SystemInit(); ~
Reset Handler:
»  Bepe2bb4: 6xB00808b5 Reset Handler+8 | push {r3, 1r}
Beea2bbe: exeefeesfs Reset_Handler+2 bl @x2bc4 <SystemInit>
65 main();
Beea2bba: 8x08T899f9 Reset_Handler+s bl @x2ef@ <main>
7a
Beea2bbe: @xBeBETee? Reset Handler+1® b.n @x2bbe <Reset Handler+l@:
R_BSP _Warm5Start:
Beee2bca: B8x00887047 R_BSP_MWarmStart+@ b 1r
peeazbc2: Bxeeeaeabt nop
154 SCB->CPACR |= (uint32_t)CP_MASK;
SystemInit:
Beee2bcd: Bx@B88454a SystemInit+@ 1dr r2, [pc, #276] ; (Bx2cdc <SystemInit+2383)

peee2bcs: Awd2fEE830 SystemInit+2 ldr.w r3, [r2, #136] ; @x88
BBBE}?bca:lBx43f4?883|EystemInit+6 | orr.w r3, r3, #15723648 ; BxTeasns

Opcodes Function Offsets

Figure 5-15. Debug — Disassembly view

5.3.7 Variables View

The Variables view displays all the valid local variables in the current program scope.
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To observe a local variable (for example, timeout for function R_CGC_Init()):

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

Mame Type Value Mame : timeout
. o Details:65535
= ssp feature  ssp_feature_t {on} Default:65535
(= info fmi_feature_info_t ..} Decimal: 65535

| 9 timeout volatileuint32_t 65535 Hex:@xffff

Binary:11111131111311111
Octal:e177777

4g) startup_S7G2.c [€ rcgoc 52 = O
383 A
384 ssp_feature_t ssp feature= {{{ssp_ip t) eU}l};

385 9B8e1968 fmi_feature_info_t info = {BU};

386 ssp_feature.channel = auU;

a7 ssp_feature.unit = 8uU;

383 oepalice ssp_feature.id = 55P IP CGC;

389 oepa1978 g fmi _on_fmi.productFeatureGet(fssp feature, &info);
318 eeRE1978 gp_system _reg = (R_SYSTEM Type *) info.ptr;

pu i

312 volatile uint32_t timeout;

313 e|ealsic timeout = MAX_REGISTER_WAIT COUNT;

314 TUpTETE MOTORTCR ST

B 315 = if(true == r_cgc_clock run_state_get(gp system_reg, CGC_CLOCK HOCG
316 7
317 /* Make sure the HOCO is stable before changing wait control r
313 = while {((false == r_cgc_clock _check(gp system reg, C&C CLOCK HO
o v

Figure 5-16. Debug — Variables view
5.3.8 10 Registers View

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

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

2. Under the All Registers tab, locate a module (for example, CAC) in the 10 Registers view. Expand its 10

register list.

3. Drag and drop its registers (for example, 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 IO register list may take more time to load in the All Registers pane. Hence, it is advisable to
customize and view multiple selected 10 registers from the Selected Registers pane.

(x)= Variables ®g Breakpoints B Modules & Expressions @® Eventpoints &,

Mame
ACROD
CACR1
CACR2
@ CAICR
@ CASTR
CAULVR
CALLVR

All Registers | elected Registers

(x)= Variables ®g points B Modules @7 Expressions @® Eventpoints &

=)=}

| v

Value (Hex) Walue (Bin) o Address

(000 00000000 ChedD044600
w00 00000000 Ched 0044601
(000 00000000 ChedD044602
Oz 00 00000000 040044603
000 00000000 OmedD044604
(00000 0000D00000000000 Chcd0044606
(ne D000 0000000000000000 (Cred0044608

oo

Peripherals | |I_| IO Registers &3
Eedw

Access

RW
RW
RW
RW
R

RW
RW

Peripherals || IO Registers &3

Mame Yalue (Hex) Value (Bin) o Address Access
w0 CAC

@ CAICR O 00 00000000 OxdD044603 RW

@ CASTR 000 00000000 OxAD044604 R

I
E
m 0
e telal m

>

Figure 5-17. Debug — 10 Registers view
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To find 10 registers:

1. Enter the name of the 10 register to search in the search box and click the down arrow button
2. The searched register is displayed in the IO Register view.

&

(%)= Variables ®g Breakpoints B} Modules 4% Expressions g® Eventpoints % Peripherals || 10 Reg

IM vlﬁ +

Mame Value (Hex) Value (Bin) v Address Acces
w O CAC

(%)= Varia @, Breakpoints B Modules &% Expressions @® Eventpoints 2, Peripherals [[] IO Registers i3 = 8

= st mE2 A0 ®mMB| g

Mame Value (Hex) Value (Bin} o Address Access 2
DMACO
DMACT
DMAC2

Figure 5-18. Debug — 10 Registers view(Find 10 registers)

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, such as

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.

Event combinations (for example, OR, AND (cumulative) and Sequential) can be applied to two or more events.

Table 5-1. Event combinations

Event combination Explanation
OR The condition is met when any one of the specified events occurs.
AND (cumulative) The condition is met when all of the specified events occur regardless of the timing.
Sequential The condition is met when the specified events occur in a specified order.
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To set an event break for a global variable when address/data is matched (for example, when g_bsp_leds is

accessed):

1. Click Renesas Views — Debug — Eventpoints or the icon ®® to open the Eventpoints view.

2. Double-click the Event Break option to open the Edit Event Break dialog box.

3. Click the Add... button to continue.

® Eventpoints 5 (x)= Variables @g Breakpoints !il{ Registers g Signals €7 Expressions || 10 Registers = 0
w X% E|R| §|rco60n0s | |
Type Addrgss Data Count Timer  Handle Corment =
€0 e
l— I_:a Trace Start . Edit Event Break
[F] E Trace Stop Trigger: |OR -
| [1¥ TraceRecord | -
— Type Address Data Count Timer Channel Comment
[7] €0 Event Break
[Tl Timer Start
g Timer Stop
i
[ Ada.. || Ecit. || Delete  peojo om0 Al o
[ OK ] [ Cancel

Figure 5-19. Debug — Eventpoints view (1/2)
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1. The Data Access Eventpoint Type is selected by default.

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.
Q Add Eventpoint s ﬁ Add Eventpoint s
Eventpoint Type: | Data Access ~ Eventpoint Type: | Data Access ~
] Data Access Settings Address Settings | Data Access Settings
Address: I&g_bsp_leds vI Data Settings:
Address Conditions Read/Write: IFI"‘EE"'j VI
{® Mone Size:
OMask Bus Masten CPU
Value: Equals [] Compare Settings:
O Range Compare: 0
End Address: Mask Value: 0
Type: il Comparison: Equals
Trigger Count: Timer: Trigger Count: Tirmer:
Comment: Comment:

Type Address
[ & Trace Start
[J] & Trace Stop

[ & Trace Record

Diata

Count Timer

(%)= Variables ®g Breakpoints =) Modules &7 Expressions g® Eventpoints 53 %._ Peripherals EI IO Registers

Handle  Comment

L0 Event Break
OR

&ug_bsp_leds (0x46cd)

Read Byte

[ T - Timer otart
[ - Timer Stop

Figure 5-20. Debug — Eventpoints view (2/2)
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5. Perform a reset to execute the program from the start.
6. Figure 5-21 shows that when the variable g_bsp_leds is accessed (read), the program stops.

[£] bsp_common_leds.c &3

& = ESPF_COMMON LEDS[]

@& # Public Functions[]
L Return information about the LEDs on the current board.[]
ssp_err t R BSP LedsGet(kbsp leds © * p_leds)
{
#if BSP_CFG_PARAM CHECKING ENAELE
00002d0c 55PF_RSSERT (p_leds):
fendif

00002410 *p_leds = g_bsp_leds; /* Copy over information */
oo - s

00002dic

Figure 5-21. Debug — Execution of Event Break
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:
1. Click Renesas Views — Debug — Trace or icon % 10 open the Trace view.

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

=

B Co.. + Tasks 2 Pro.. OExe.. B Liv.. @Sm.. BRen. BDe.. ®Trace ¥ % Rea.. 0 Me.. = Ren.. E] - =
i |3 Q& HS| |V B % Ol |

No records

Record Label Addr.. Source

Figure 5-22. Debug — Turn on Trace view

1. 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.

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

Figure 5-23 shows the trace result before the main() function is executed.
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B Console ® Trace 2 0 Memory = |
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->5SSR _b.TEND); Bus
3204 IslsrQ, r0, #29
9464 3206
bsp_sci_i2zc_h... 308 while (IR_SCI7->55R_b.TEND);
3206 bpl.n0x3202 <bsp_sciiic_rx+106>
9463 3202
rm mmi i~ 200 waihila (1D ©17 < CCD b TCAIMY
0x00003466 @ 0 @ Not Accurate

{ % [Synergy] Synergy Configuration & startup_S7G2.c ¥ [& main.c bsp_delay.c -0
54 @* Function Name: Reset_Handler(] A
59 “void Reset_Handler (void)

66 eeee2bls {
61 /* Initialize system using BSP. */
62 Peee2bla SystemInit();
63
64 /* Call user application. */
eeee2ble main();
S while (1)
{ v
< >

Source

Disassembly

Display mode selection

&

Figure 5-23. Debug — Select display mode in Trace view

1. The trace records are displayed from oldest data to latest data by default. The display order can be changed

by clicking “ putton.

& Co... “ITasks [/ Pro.. @ Exe.. BLliv.. @Sm.. BDe.. ®Tace ¥ %Rea. BMe.. *Ren. OMe. ¢ Fau. O
2 |20 | Hes| |3 Y B%|O| % e -
Listing from record 1 of 9464
Record Label Address Source )
0 2E8A
bsp_qgspi.c 590 } Click to
2E8A popird, 5, 16, pc} change
1 JE88 display order
bsp_qgspi.c 590 }
2E88 addsp, #8
2 2EDO
bsp_qgspi.c 588 R_QSPI->SFMCMD_b.DCOM = (uint32_t)0;
2FDO b.n0x2e88 <bsp gspi init+116> M
0x00002b1e @ Ons @ DWT % 0
o

Figure 5-24. Display order is changed
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2. The trace result can be filtered by clicking on the > button. User can select to filter by Record and/or
Address.

% Trace © % Rea... Me.. *Ren.. 0 Me.. ¢ Fau. U
e nlFaz g (VI8 %[O | = ~

E Filter
Record,

Address Address
0

D Range
0

[ ]Exclude

Cancel

Figure 5-25. Debug - Filter trace result

3. 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 © % Rea... e. Z*Ren.. O0Me.. % Fau. =
el | % @ [ V][R %| [0 e = -
| Save trace result | | Load trace result |

~

Figure 5-26. Debug — Save and load trace result

5.3.11 Fault Status View

The Fault Status 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 10, r1, r2, r3, r12, Ir, pc, and psr register values are displayed. This is
shown in Figure 5-27 below. This function is available in e? studio v5.2 and above.
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B Console 47 Search [] Memory ©]Erorlog [ ARM CoreSight ITM Live Trace Console ==
» HFSR 0x0
» MMFSR 0x0
» BFSR 0x0
» UFSR 0x0 [}
» Registers ’ UsageFault Status Register L

Figure 5-27. Fault Status No hardware fault

» Fault Status §2

« HFSR 0x40000000

[J VECTTBL[1]
FORCED [30]
[] DEBUGEVT [31]

» MMFSR 0x0
» BFSROx0

v UFSROx1
UNDEFINSTR [0] |

O |NVSTATEq The processor has attempted to execute an undefined instruction i
O INVPC [2)
[] NOCP [3] When mouse is hovered over the bit name,
[J UNALIGNED [8] | the description of the bit is displayed.

[] DIVBYZERO (9]

w Registers
3ot r0 Ox1(e093c
Hiial Ox4001e3fe
stoi r2 0x0
Wi r3 0x4001e0a0
el r12 Ox 1§e08b0
it Ox FFEFFFFF
el pe Ox4d20
atei psr 0x1000000

Figure 5-28. Fault Status Hardware fault occurred

5.3.12 Run Break Timer

The Run Break Timer feature allows the 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.
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4 Debug 1 Synergy Debug il g @ v Q v @ix|[pDEN R P
0y v Ty BE B A Oyl @Iy Fvyrobvy v
:=f | fEC/C++ i Synergy Configuration % Debug
# Debug % D0 AN 2RRI[HF|®@ T8 -y, pr. X HiRe. Ex. e°F Pe.. El. 7O
v % Synergy.elf [1] ~ & @ 4w | | s -
v o Thread #1 1 (single core) (Suspended : Step)
= hal_entry() at hal_entry.c47 0x3474
= main() at main.c:5 0x346a e
i& [Synergy] Synergy Con..  ld startup_S7G2.c @ main.c < bsp_delay.c [Ehalentryc= = B O &D ®wHp ~ O
' /* LED state variable */ N | Fnter location he + ||
1 90003482 ioport_level t level = IOPORT_LEVEL_HIGH; 8 nED| o
00003474 | é BgﬁtLLgDelggimZt;?n o e Boooosre. oxpervone:
—ooF_Ledsbetialeds); 00003476: Oxfff755f:
. 0000347a: oxbdf3ee3e
/* If this board has no LEDs then trap here */ 4 ,nnﬂﬁ,q?. nﬁnnnnJﬂL.
< >
& Console % ¥ Tasks [E Problems [& Live Trace Console % Trace @ Memory Usage O Memory @ Fault Status ==
| &R EFE vy~
Synergy Debug [Renesas GDB Hardware Debugging] Renesas GDB server (Host)
Option Function Select, writing to address oxeeeee4ee with data fffffffffffdffff ~
SECMPUxxx, writing to address exeeeee4e8 with data fffffffffffffffffrfffffffffffrfe...
Finished download
Hardware breakpoint set at address @x3474
"
R S
Writable Smart Insert A7 -1 : a8

Data Watchpoint and

Current PC | Last execution timing | Trace Unit

Figure 5-29. Run Break Timer shows the last execution performance
Table 5-2 shows the support of Run Break Timer feature available for various Synergy devices.

Table 5-2 Support for Run Break Timer

Device Debugger Support
Synergy S1 Series J-Link System Time
(Cortex M0+/M23)
Synergy S3, S5, S7, J-Link Data Watchpoint and Trace Unit (DWT) — Cycle Count and number of overflows
Series 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,
refer to e? studio release note in this link. https://www.renesas.com/us/en/software-tool/e-studio
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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
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, LEDs are caused to blink 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 out this semaphore every 1 second so that thread can resume.

Sleep for a while

Get semaphore

Operation of project
“Blinky with ThreadX”

Operation of project “Blinky with ThreadX” using GPT and
semaphore

) Interruptin
I . Blinky Thread every 1 second
starts
Blinky Thread I
starts I Create a semaphore Put semaphore
Change state of LEDs I
I Change state of LEDs

Figure 6-1. Setting up a ThreadX Application — Introduction

R20UT5036EJ0110 Rev.1.10 RENESAS Page 82 of 89
Apr.29.22




Renesas Synergy™ Platform e? studio Quick Start Guide

6.2 Creating 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 Chapter 3.1 (Generating a New Synergy Project) to
generate a new project. However, in the last dialog (Project Template dialog), select Blinky with ThreadX.

a e2 studio - Project Configuration (Synergy C Executable Project) m} x

e2 studio - Project Configuration (Synergy € Executable Project) —

Select the type of project you wish to create.

Project Template Selection

o o) BSP
_ Base Board Support Package for the chosen Synergy family.
[Renesas.Synergy.2.2.0.pack]

o d " Blinky
L Blinky project.
[Renesas.Synergy.2.2.0.pack]

® () Blinky with ThreadX

Threaded version of Blinky project.

[Renesas.Synergy.2.2.0.pack]

Code Generation Settings
Use Synergy Code Formatter

Figure 6-2. Setting up a ThreadX Application — Blinky with ThreadX template selection

2. Openthe Threads Configuration page in the Synergy Project Configuration. Please refer to Chapter
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.

£} *[ThreadX] Synergy Configuration & =
Threads Configuration Generate Prooject Content
Threads & New Thread # Remove = Blinky Thread Stacks [m
v £ HAL/Common '.0‘ Add Analog B ’ Driver ’ ‘New Stack >'
# g_cgc CGC Driver on r_cgc W toolt BRI ¢ Framework > Iboard.
# g_elc ELC Driver on r_elc Crypto z X-Ware ¥
# g_ioport |/O Port Driver on r_ioport Graphics > | 47 Search...
# g_fmi FMI Driver on r_fmi Input >
& Bhin rea Monitoring b
Power >
Storage >
Blinky Thread Objects £ New Object > System >
% Input Capture Driver on r_agt_input_capture >
% Input Capture Driver on r_gpt_input_capture %er: 5

% RTC Driver on r_rtc
#  Timer Driver on r_agt

TMer DIvVer on r_gp
'
Summary |BSP |Clocks |Pins | Threads Messaging Components

Figure 6-3. Setting up a ThreadX Application — Adding the GPT module

1. Configure the GPT module as follows.
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— 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 & New Thread #® Remove = g_timer Timer Driver on

o
Generate Project Conte

&l New Stack > == Extend Stack >

# g_cgc CGC Driver on r_cgc ~ r-gpt Stacks #) Remove
# g_fmi FMI Driver on r_fmi > - - -
.. i i g_timer Timer Driver on
# g_ioport I/O Port Driver on r_io o
v @ Blinky Thread
l i _:. E D lv 5
< >
g_timer Timer Driver
on r_gpt Objects
Summary BSP Clocks |Pins Threads| Messaging Components
< >
O Properties # [l Problems ‘@ Smart Browser M ~=0
g_timer Timer Driver on r_gpt
Settings Property Value ~
APl Info ¥ Common
Parameter Checking Default (BSP)
v M 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
eriod Unit Seconds
Duty Cycle Value 50
Duty Cycle Unit Unit Raw Counts
Auto Start True
GTIOCA Output Enabled False
GTIOCA Stop Level Pin Level Low
GTIOCB Output Enabled False
GTIQOCB Stop Level Pin Level Low
Callback gpt_callback
Overflow Interrupt Priority Priority 2 v
< >

Figure 6-4. Setting up a ThreadX Application — GPT module configuration
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2. Add a semaphore object to the Blinky Thread by selecting the Blinky Thread in the Threads panel and
select 2/ — Semaphore in the Objects panel.

£ *[ThreadX] Synergy Configuration 2

Threads Configuration

Threads € New Thread % Remove =

% g_cgc CGC Driver on r_cgc A
4 g_fmi FMI Driver on r_fmi
% g_ioport 1/O Port Driver on r_io
VI Blinky Thread I
# g_timer Timer Driver onr_gpt  w

< >
Blinky Thread & New Nhiart ~
Objects ® Event Flags
® Mutex
® Queue

Blinky Thread Stacks &€ New Stack >

@ g_timer Timer Driver on

r_gpt

®

[‘i Semaphore

Summary BSP | Clocks Pins|Threads| Messaging Components

<

o
Generate Project Conte

Figure 6-5. Setting up a ThreadX Application — Adding a Semaphore Object
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3. Configure this newly created semaphore as follows:

Name: Blinky Semaphore
Symbol: g_blinky semaphore
Initial count: 0

i% *[ThreadX] Synergy Configuration 2

Threads Configuration

Threads € New Thread # Remove =  Blinky 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

@ g_blinky_semaphore Semaphore I

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

= 0

o

Generate Project Content

D Properties & ® ve= g
g_blinky_semaphore Semaphore
Settings Property Value ~

Name Blinky Semaphore

Symbol g_blinky_semaphore

Initial count 0

V]
£ >

Figure 6-6. 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 hytton to generate
source code content.

4. Openblinky 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_cal Iback() function to signal the semaphore for the Blinky thread.

void gpt_callback(timer_callback args t * p_args){
tx_semaphore_put(&g_blinky_ semaphore);

3
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& Project Explorer &
E&le ~
= Synergy
~ 1% ThreadX [Debug]
# Binaries
@ Includes
¥ 2 src
= synergy _gen
l 44 blinky_thread_entry.c l
[¥ hal_entry.c

& synergy

= Debug

& script

& synergy_cfg

i configuration.xml

[ R7FS7G27H2A01CBD.pincfg
= S7G2-DK.pincfg

= synergy _cfg.txt

2 ThreadX Debug.jlink

= ThreadX Debug.launch
@ Developer Assistance

m

i

~ B & [ThreadX] Synergy Configuration

}

// Initialize GPT

l g_timer.p_api-sopen(g_timer.p_ctrl, E_timer.p_ctg);
Tile (a

=7

{
/* Determine the next state of the LEDs */
® if(IOPORT_LEVEL_LOW == level)
{

}

else
- {

}

level = TOPORT_LEVEL_HIGH;

level = TOPORT_LEVEL_LOW;

/* Update all board LEDs */
& for(uint32_t 1 = @; i < leds.led_count; i++)

{

g_ioport.p_api->pinWrite(leds.p_leds[i], level);

¥
* Delay *

tx thread sleep (delay);
tx_semaphore_get(&g_

inky_semaphore, TX_WAIT_FOREVER);

}

[D

~void gpt_callback(timer_callback_args_t * p_args){
tx_semaphore_put(&g_blinky_semaphore);

Figure 6-7. Setting up a ThreadX Application — Adding User Source Code

5. Build and run the project on the Synergy SK-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? studio
from here.

Click on Help tab to open the Help menu.

Help
(s Welcome (1)
(7) Help Contents (2)
&' Search
Show Contextual Help (3)
Show Active Keybindings... Ctrl+Shift+L
Cheat Sheets...
Renesas Help -]

Add Renesas Toolchains

oY

Perform Setup Tasks...

Check for Updates
Install New Software...
IAR Embedded Workbench plugin manager...

@ &

About e? studic

Figure 7-1. Help — Help Menu
Quick Help Tips:
(1) Click Welcome for an overview of the e? studio and to view Release Notes.
(2) Click Help Contents to open a separate Help window with a search function.
(3) Click Show Contextual Help to open the Help view within the workbench.

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

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

« The “Synergy Contents” topic which provides information about Synergy project creation, using the Synergy
Configuration Editor and FAQs.

It can be launched by clicking on the Help menu — Help Contents — Synergy Contents.
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Page Summary
1.00 Jul.20.2021 - Initial release
1.10 Apr.29.2022 Fixed by version upgrade of e? studio and SSP.
- Removed "2.4 Confirmation of Synergy license" (SSP 2.2.0 no longer requires license
keys)
16 "3.1 Generating a New Synergy Project” changed due to e2 studio updates.
g4 |Help menu changed due to e2 studio updates.
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