LENESAS Application Note

Renesas Synergy™ Platform
Customizing a SSP Module

Introduction

This application note describes how to create a copy of a Synergy Software™ Package (SSP) Module, which
you can customize for your application.

Background

There may be cases that you want to modify the functionality of an existing SSP Module. To do so, you must
make a copy of the Module, which you can then customize. SSP Modules cannot be modified in-place
because their source files are automatically extracted and copied each time the project is built, overwriting
any modifications that you might have made.

Goals and Objectives

The goal of this application note is to show you how to create a customizable copy of a SSP Module.

Prerequisites

The reader of this application note is assumed to have some experience developing SSP-based applications
using the Renesas Synergy™ e2 studio ISDE and SSP.

Required Resources
To perform the steps in this application note, you will need:

e Synergy Board: DK-S124 Synergy MCU Group.
¢ A PC running Microsoft® Windows® 7 and above with the following Synergy software installed:
— e? studio ISDE Version: 7.3.0 or later
— Synergy Software Package (SSP) v1.6.0 or later
— 1AR Embedded Workbench® for Renesas Synergy™ v8.23.3.
— Synergy Standalone Configurator (SSC) v 7.3.0.

You can download the required Synergy Software Platform resources by visiting the Renesas Synergy
Gallery at https://www.renesas.com/us/en/products/synergy/software/ssp.html.

Time Required
You can perform the steps in this application note in under 30 minutes. The high-level steps involved are:

1. Use the Synergy Configurator in the e? studio ISDE to instantiate the SSP Module in your Synergy
project.

2. Generate the project content.

3. Copy the Module’s source files to a directory outside of the directories used for Synergy code.
Synergy directories are overwritten on every build. The recommended directory to place your custom
SSP Module is the top-level src folder, which is at the same level as the Synergy folder in the Project
Explorer view in the e? studio ISDE.

4. In the Renesas Synergy Project, exclude original module driver from the build to avoid duplicated source.

5. Build the project.

These steps allow you to treat the copied sources as any other project sources. You can modify the custom
Module source code without your custom source code being deleted in the next project rebuild. These steps
are described in detall in this document.
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1. Customizing a SSP Module

For example, let's assume you would like your own version of the Analog to Digital Converter Driver (ADC).
What is needed is a customized version of this Module, a replacement for the existing ADC Driver supplied
by the SSP.

Note: If you want a new module in addition to the existing module, the process would be significantly more
complex, requiring renaming entries in all the files that need to be copied. This use case is not
covered by this application note.

The following process shows how to replace a SSP Module with your own customized version of the module.
You can implement a different directory structure below the top level src folder. For example, creating
separate file folders that the directory structure would need to be reflected in the project’s Include Path
settings.

2. Connecting to the Board

Follow the procedure in your target board’'s Quick Start Guide to set up the J-Link® Debug Probe connection
from your PC to the JTAG connector on the target board and power-up the board.

3. Importing and Building the Project: e? studio.

Follow the procedure in the Synergy Project Import Guide (r11an0023eu0121-synergy-ssp-import-guide.pdf),
which is included in this package, to import the project into the e? studio ISDE, and to build and debug the
project. When prompted to select the debug configuration, select AnalogSensorsLED _DK_S124 Debug
(under Renesas GDB Hardware Debugging).

4. Adding the SSP Module to be customized to the Existing Project

This feature of customizing the SSP Module is available for all the Synergy MCU Group and on all SSP
modules that require user modification. For example, in the case of the Ethernet PHY driver, if the project
requires a different PHY driver other than the default driver supported in the SSP, you can customize the
new driver in a similar way to the example shown in this application note. For demonstration purposes, this
application note shows the customizing of SSP module on the DK-S124 Analog sensor as an example. It can
be done on all other boards as well. You can refer to the example project as part of this application note to
understand the code details and its working after the customization.

After importing the project and double clicking the configuration.xml Threads window, shown below:

Threads & 5 Sensor Thread Stacks &
gfI'HALICUmmDn — -
g_cge CGC Driver on r_cge “ g_adcD ADC Driver on
g_ioport I/Q Port Driver on r_icport r_adc

g_elc ELC Driver onr_elc ..
i Blinky Thread

% Sensor Thread
g_adc ADC Driver on r_adc

Figure 1. Configuration.xml Threads window

4.1 Generating Project Content
Click the Generate Project Content button at the top right of the Synergy Project Editor window in e? studio.

(¥ ]

Generate Project Content

Figure 2. Generate Project Content button
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4.2 Making a Copy of the SSP Module
Using the Project Explorer window, navigate to the synergy/ssp/src/driver folder.

Select the r_adc driver folder from synergy/ssp/src/driver, and copy it using the Edit > Copy menu
option. Then, select the top-level src folder and paste the copy using the Edit > Paste menu option.

__’]‘ C/Ce» = AnalogSensorlED_DK_5124/configurationxml - e2 studio
Eile Edit Zource Refactor MNavigate 5Segrch Project Renesas Views Bun Window Help

el m|

I Project Explorer 32 = 367 [AnalogSensorlED_DK_5124] Synergy Configuration i1

& AnalogSensorlED_DK_5124
Rl b s Threads
3%, Binaries
mil Includes
2 src -*______ Threads & 1l Sensor Thread Stacks
v i synergy = i
(& board = HAL/Common .
5 2 g_cge CGC Driver on r_cge 4 g_adc ADC Driver on
b e g_ioport I/0 Port Driver on r_ioport radc
= Inc II g_ele ELC Driver on r_elc ...
W g WO | 4 Blinky Thread
i b5p
v = driver
= radc ™
= rege & Sensor Thread
= - ate g_adell ADC Driver on r_adc
=
(= r_fmi
(= rioport
- Tamennr Sensor Thread Objects &) W
= Debug &
= script

v [ synergy_cfg

Figure 3. Making a copy of the SSP Module

4.3 Copying Required Files

Using Copy and Paste under the Edit menu options and copy all the Module related files in the
synergy_cfg/ssp_cfg/driver, synergy/ssp/inc/driver/api, and
synergy/ssp/inc/driver/instances directories. For the ADC Driver:

e Copythe r_adc_c¥fg.h file from synergy_cfg/ssp_cfg/driver to your top-level src folder.
e Copythe r_adc_api .h file from synergy/ssp/inc/driver/api to your top-level src folder.
e Copy the r_adc.h file from synergy/ssp/inc/driver/instances to your top-level src folder.
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Figure 4. Making a copy of the SSP Module

4.4 Exclude the Original SSP Module from the build

To prevent a conflict between the ADC Module sources in the src directory and those created with the
e? studio ISDE GUI, the ISDE-created Module must be excluded from the project build. Right click the
original driver Module r_adc and select Resource Configurations > Exclude from build.... Choose

Select All and OK.
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[ Project Explorer 33 H%&% ¥ = 0 [AnalogSens startup_S124.c main
v B synergy * | (Can'tfind a source file at "C:\My_Drive\Repo\55p-AddOr
= board e_thread_schedule.c”
v = ssp Locate the file or edit the source lookup path to include i
= inc Mew >
¥ i sre Go Into
iz bsp
v = Iiiiii Open in Mew Window
m | Copy Ctrl+C Path...
= r_cgc
= rele T Paste Ctrl+V
- editor is shown | Preferences...
(= rfmi # Delete Delete
(= riop Source >
= framewo Mave...
== Debug
= script Rename... F2
(= synergy_cfg iy Import..
[ Properties 5% Problen L Expert.. A v =
fAnalogSensorLED DK Refresh F3
Ind >
Resource Property nes
« Info Build Targets >
derived I Resource Configurations >I| Exclude from Build... I
editable Reset t
last mod Team b == 10 T Exclude from Build
linked Compare With b
lnratinn Restore from | neal Historw... rkenacete?<tudin A 2 R2018 01 07

This will exclude the original driver from build.

Figure 5. Exclude the original driver from the build

4.5 Building and Running the Project

Right-click the project in the Project Explorer view and select Build Project from the menu or use the
shortcut on the task bar. After the Build is successful click the debug configuration window and click
debug as the following screenshots show.
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E Synergy Configuration - AnalogSensorLlED_DEK_5124/configuration.xml - e2 studic
File Edit Mavigate Search Project Renesas Views Run Window Help

- - | By o W w o o E) el trOrQr ' r - v 5 S o -
& Project Explorer 51| Build ‘Debug’ for project ‘AnalogSensorLED_DK_5124' | & 9 @ [Analog
~ & AnalogSensorLED DK 5124 [Debug] Threac
il Includes
& src Threads
& syner &
¥ s ay ®HAL/C
= script
j g_elc
= settings g_fm

= synergy_cfg
AnalogSensorLED_DK_5124 Debug.jlink
AnalogSensorlED_DK_S124 Debug.launch
AnalogSensorlED_DK_S124.dep
AnalogSensorLED_DK_5124.ewd
AnalogSensorlED_DK_S124.ewp ¥ Senso
AnalogSensorlED_DK_5124 ewt g_ad
AnalogSensorlED_DK_S124.eww

& configuration.xml
RTFS124773A01CFM. pincfg
S124-Di pincfg
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g_col
¥ Blinky

Figure 6. Project Explorer view and Build Project

Synergy Configuration - e2 studio
File Edit MNavigate Search Project RenesasViews Run Window Help
fu R R R F - B A e S A R SR A R RS
r[\:lpro_iect Explorer 3 = <'==={> - =g (no launch history)
v % AnalogSensorLED_DK_5124 [Debug] " Debug As >
#¥, Binaries | Debug Configurations... I

g Includes Organize Favorites...
src

2 synergy

&= Debug

(= script

(= synergy_cfg

|= AnalogSensorLED_DK_5124 Debug jlink
= AnalogSensorLED_DK_5124 Debug.launch
= AnalogSensorsLED_DK_5124 Debug.jlink
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Figure 7. Debug Configurations
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Debug Configurations

2% B2~
type filter text

[€] C/C++ Application

[E] C/C++ Remote Application
Debug-only

= EASE Script

[©] GDB Hardware Debugging

[£] GDB OpenOCD Debugging

= Launch Group
Renecas GOB

Filter matched 11 of 18 items

Create. manage. and run configurations

GDEB Simulator Debugging (SH, RH50)

MName: | AnalogSensorLED_DK_5124 Debug

2 Main ﬁ‘FDebugger = Startup| [[] Commen 'E_/ Source

Project:
‘ AnalogSensorlED_DK_5124 Browse...
C/C++ Application:
‘ Debug/AnalogSensorLlED_DK_S124.elf
Variables... Search Project... Browse...
Build (if required) before launching
Build configuration: | Use Active ~
() Enable auto build () Disable auto build
(®) Use workspace settings Configure Workspace Settings...
Revert Apply

Figure 8. Select file and click the Debug button

LI

Click the Debug button or press F8.

To stop this project, click on
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5. Importing and Building the Project: IAR Embedded Workbench

Follow the steps in the Renesas Synergy™ Project Import Guide (r11an0023eu0121-synergy-ssp-import-
guide.pdf), to import the project AnalogSensorLED_DK_S124 in IAR Embedded Workbench® for Renesas
Synergy™. The IAR EW for Synergy window looks like the screen below once the import is successful.

File Edit View Project RenesasSynergy J-link Tools Window Help

—
Debug ~

Files -
B @ AnalogSensorLED_...  +
|2 @ Synergy
L g & Source Files

[ =

| i adc
B synergy_gen
hal_entry.c
B [ led_thread_e
B r_adch
t_adc_apih
[ r_adc_cfgh
sensor_threa. a
B synergy

GITTELEE

| nslogSensorl ED_DK_$124

Debug Log

Log
Wed Jan 24, 2018 14:30:12; |AR Embedded Workbench 8.21.1 (C\Program Files (xBENAR Systems\Embedded Workbench 8.100 EWSYMNarmibiniarmproc.dil)

Figure 9. Successful import screen

5.1 Generating Project Content
From the Renesas Synergy™ Configurator, click the Generate Project Content button.

o
Generate Project Content

Figure 10. Generate Project Content button

R11ANO014EU0113 Rev.1.13 Page 9 of 15
Mar.04.19 RENESAS




Renesas Synergy™ Platform Customizing a SSP Module

5.2 Making a Copy of the SSP Module

Copy the driver r_adc from Project Name-> Synergy ->Source Files -> synergy -> ssp -> src ->driver to
Project Name-> Synergy ->Source Files->src. See figure below.

‘Workspace x
Debug ~

Files &x B
= (FJ AnalogSensorLED_DK_S124 - Debug * v

23 @ Synergy
L3 (3 Source Files

@ 3 synergy_gen
[ blinky_thread_entry.c
B hal_entry.c
— R r_adch
— ) r_adc_apih
— Bl r_adc_cfg.h
[ sensor_thread_entry.c
—8 (J synergy
@ 1 board
Lagssp
& inc
O src
Cbsp
&8 O driver
| Cr_ade
| Har_cge
| CIr_ele
|
|

Car_fmi

L@ ar_iopont
I framework
(3 Output

Figure 11. Copy the driver r_adc file

5.3 Copying Required Files

Using the File explorer, locate where the original application program folder is located and copy all the
Module related files in the synergy_cfg/ssp_cfg/driver, synergy/ssp/inc/driver/api, and
synergy/sspl/inc/driver/instances directories similar to e? studio.

For the ADC Diriver:

e Copythe r_adc_cfg.h file from synergy_cfg/ssp_cfg/driver to the top-level src folder.
e Copythe r_adc_api .h file from synergy/ssp/inc/driver/api to your top-level src folder.
o Copy the r_adc.h file from synergy/ssp/inc/driver/instances to your top-level src folder
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5.4 Exclude the Original SSP M

odule from the build

Since r_adc driver is present twice in the project, one driver must be disabled. Before compiling the project
using the Make button, right-click r_adc located under the Project Name-> Synergy ->Source Files ->
synergy -> ssp -> src ->driver and select Options. See the following figures for details.

_':# AnslogSensorlED_DE_5124 - AR [mbedded Workbench IDE - AfRM 7112

Fle Edit View Project

Fenesas Synergy  J-Link  Tools  Window  Help

(= - B o] [
Dabug -
Filag E= -
B B AnalogSensorlED_DE_5124 - Debug = -
—i"g Symargy
L Eource Files
src
L synmrogy
L board
Clssp
Dinc
= [ =rc
I_—('_'I Cibep
= [ dirpwar |
=
Optione..
= Cr_e e
b= e pake
I ML r_tn
Las e Cumpih.
I"ml_llrﬂﬂ'lﬂ" Rebinld &0
=={f] ) Chitpiit Clean
C-STAT Static Analysis L
Stop Build
Add ¥
Remove
Remarme...
Varsion Control System .
Lipen Contadining Folde
File Properties
et an Aot
[ Anslogtenscil ED_DE_5124 I <

Figure 12. Options and Exclude from Build
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From the pop-up window, select Options and check the box, Exclude from Build. Press OK.

Options for node "r_adc”

Category;

Static Analysis
C/C++ Compiler
Assembler
Qutput Converter
Custom Build

] Owerride inherited settings

C-RUN Rurtime Checking

Enable
Use checked heap
Enable bounds checking
Instrumentation
Track pointer bounds
Check accesses

Generate functions
callable from
nen-nstrumented code

Check pointers from non-

instrumented functions

Global bounds table

Check poirters from non-
instrumented memory

i

Murnber of entries: 1000

Factory Settings

Insert checks for
Integer overflow
Including unsigned
Inteqer conversion
Including explicit casts
Integer shift overflow
Including unsigned shifts
Division by zero

Unhandled switch case

Carcel

Figure 13. Check box Exclude from build

R11ANOO14EUO0113 Rev.1.13

Mar.04.19

RENESAS

Page 12 of 15




Renesas Synergy™ Platform Customizing a SSP Module

5.5 Building and Running the Project

x AnalogSensorLED_DK_5124 - 1AR Embedded Workbench IDE - ARM 7.71.2

File Edit View Project RenesasSynergy J-Link Tools Window Help

Dwd@ S 2R o VY e IEr e pERGRIEEURS| LD
‘Workspace x

Debug w

Files S
B (J AnalogSensorLED_DK_5124 - Debug v
& @i Synergy
La 1 Source Files
= s
@ Car_ade
@[3 synergy_gen
hlinky_thread_entry.c
hal_entry.c
R _adch
— Bl r_adc_apih
F— B r_adc_cfgh
sensor_thread_entry.c
L& 3 synergy
& Jboard
Laassp
& (Jinc
Lasrc
F@ECbsp
3 O driver
| Ho=co e
I FEOr cge
|

F@car elc
@ Car_fmi
| Lmariopor
L@ [ framework
L2 3 Output
— B AnalogSensorlED_DK_S124.map
[ AnalogSensorl ED_DK_S124.0ut

AnalogSensorLlED_DK_5124

x
Messages

Building configuration: AnalogSensarlED_DK_S124 - Debug
Updating build tree...
Linking

Total nurmber of errars: 0
Total number of warnings: 0

Figure 14. Messages after build
6. Next Steps

You now have a customizable copy of the ADC SSP Module in the src directory. The custom module is
already included in your project. You can edit the custom module source code as needed for your
application, then rebuild the project.

7. Reference

SSP User Manual: Available in html format in the SSP distribution package and as a pdf from the Synergy
Gallery: https://www.renesas.com/us/en/products/synergy/software/ssp.html.

Links to all the most up-to-date reference materials and resources are available by visiting the Synergy
Knowledge Base at www.renesas.com/synergy/knowledgebase.
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Website and Support

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

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

Synergy Hardware
Microcontrollers
MCU glossary
Parametric search
Kits

Synergy Solutions Gallery
Partner projects
Application projects

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

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

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

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

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

1.

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

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

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

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

10. 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.

11. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.
12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas

Electronics products.

(Notel) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled
subsidiaries.
(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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