REN ESAS Application Note

RZ/T2M
Getting Started with Flexible Software Package

Introduction

This manual describes how to use the Renesas Flexible Software Package (FSP) for writing applications for the RZ
microprocessor series.

Target Device
RZ/T2M
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1. Introduction

1.1 Overview

This application note describes how to use the Renesas Flexible Software Package (FSP) running on the Cortex®-R52
(hereinafter referred to as CR52) incorporated on RZ/T2M.

1.2 Introduction to FSP
1.2.1 Purpose

The Renesas Flexible Software Package (FSP) is an optimized software package designed to provide easy to use,
scalable, high quality software for embedded system design. The primary goal is to provide lightweight, efficient the
hardware abstraction layer (HAL) drivers and the board support package (BSP) that meet common use cases in
embedded systems.

1.2.2 e2 studio IDE

FSP provides a host of efficiency enhancing tools for developing projects targeting the Renesas RZ series of MPU
devices. The e2 studio IDE provides a familiar development cockpit from which the key steps of project creation,
module selection and configuration, code development, code generation, and debugging are all managed.

1.2.3 FSP Smart Configurator

The Renesas FSP Smart Configurator (FSP SC) is a desktop application designed to configure device hardware such as
clock set up and pin assignment as well as initialization of FSP software components when using a 3rd-party IDE and
toolchain.

For creating RZ project, the FSP SC can currently be used with
- TAR EWARM with IAR toolchain for Arm

1.2.4 FSP Documentation

The related file “FSP Documentation” contains HTML documentations describing the features, APIs and usage notes
regarding the BSP and HAL drivers implemented as FSP modules and interfaces. After clicking the “index.html” in
“FSP Documentation” to open the introduction page on your html browser, the reference documents for utilizing each
FSP module and interface can be read from “API Reference” menu.

1.3 Related documentation files

The related documentation files are shown in the followings.

1.3.1 Renesas Starter Kit+ User’s Manual
This Getting Started Guide refers the following “Evaluation Board Kit User’s Manual”.
e RZ/T2M Group Renesas Starter Kit+ for RZ/T2M User’s Manual

»  Document Number: R20UT4939

1.3.2 FSP Documentation
This Getting Started Guide refers the following “FSP Documentation”.
e RZ/T2M Flexible Software Package Documentation

»  File name: fsp_documentation_vx.x.x.zip
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1.4 Starting Development Introduction

FSP application project can be created by e2 studio or FSP SC (for IAR EWARM), and this Getting Started includes
tutorial for both tools; the chapters you should read changes.

e2 studio users should read the following chapters:

e Chapter 2 ’Set up Renesas Starter kit+ for RZ/T2M CPU Board”
e  Chapter 3 “e2 studio setup”

e  Chapter 4 “Tutorial: Your First RZ MPU Project - Blinky”

e  Chapter 6 “FSP Configuration Users Guide”

FSP SC users (for IAR EWARM users) should read the following chapters:
e  Chapter 2 ”Set up Renesas Starter kit+ for RZ/T2M CPU Board”

e  Chapter 5 “FSP Smart Configurator User Guide”

e  Chapter 6 “FSP Configuration Users Guide”

The summary of each chapter is shown below.
e  Chapter 2 ’Set up Renesas Starter kit+ for RZ/T2M CPU Board”
»  Explains how to setup Renesas Starter kit+ for RZ/T2 CPU Board to proceed the tutorials in Chapter 4 and 5.
e  Chapter 3 “e2 studio setup”
»  Explains the setup of e2 studio for utilizing FSP.
e  Chapter 4 “Tutorial: Your First RZ MPU Project - Blinky”
»  Explains the tutorial with minimal steps to create, run, and debug a FSP project by using e2 studio.
e  Chapter 5 “FSP Smart Configurator User Guide”

»  Explains the tutorial with minimal steps to create a FSP project as IAR EWARM project by using the FSP
Smart Configurator and to run and debug the created IAR EWARM project.

e  Chapter 6 “FSP Configuration Users Guide”
»  Explains how to create and configure a FSP project in detail.

»  The explanation is described based on e2 studio, but most of the explanations are applied the FSP smart
configurator.
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2. Set up Renesas Starter kit+ for RZ/T2M CPU Board

2.1 Obtaining an Renesas Starter Kit+

To develop application with RZ/T2M FSP, start with Renesas Starter Kit+ (RSK).

The Renesas Starter Kit+ for RZ/T2M CPU Board (hereafter, called RSK+RZT2M board) are designed to seamlessly
integrate with the e2 studio.

Ordering information, User Manuals, and other related documents for RSK+RZT2M board are available. Please contact
Renesas to get them.

2.2 System Configuration
Below is an example of a typical system configuration of RSK+RZT2M board.

- N R
- B— I-Jet L E PR,
h \ g € B | L‘!-
or 4 L=
/ﬁ 7‘,:
f . P
—J-LiNK™ TR s LU &L i
\ Ve ¥ H
- or T Y
.“J"“' by v
£ 3 .I' %,

micro-USB Type-B (for J-Link OB) ‘CI‘:’U Bo.a.r<‘:lA

HOST PC

-

USB Type-C (for power supply)

Figure 1: System Configuration Example —- RSK+RZT2M Board

For the details, please refer to the related document “Renesas Starter Kit+ User’s Manual”.
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2.3 Supported Emulator

2.3.1 SEGGER J-Link

SEGGER J-Link can be used on Renesas e2 studio only for debugging on RZ/T2M device.
Renesas €2 studio supports the following emulators.

e J-Link EDU V11 and later

e J-Link BASE V11 and later

e J-Link PLUS V11 and later

e J-Link WiFi V1 and later

e J-Link ULTRA+ V5 and later

e J-Link PRO VS5 and later

e J-Link OB-S124 V1.00

Renesas has tested debugging RZ/T2M with J-Link BASE V11 and J-Link OB-S124.
For the details on SEGGER J-Link, please see SEGGER website.

2.3.2 I|AR I-Jet
IAR I-jet can be used on IAR EWARM only for debugging on RZ/T2M device.
For the details on IAR I-jet, please see IAR Systems website.
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2.4 Board Setup

2.41 Boot MODE
The operation mode settings for the RSK+RZT2M board are as follows.

Figure 2: Boot MODE

SW Setting Description
Sw4.1 ON | 16-bit bus boot mode (NOR Flash)
Sw4.2 OFF
Sw4.3 ON
Sw4.4 ON | JTAG Authentication by Hash is disabled.
SW4.5 ON | ATCM 0 wait
Valid for CPU operating frequency equal to or less than 400MHz.
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2.4.2 Debugger connection

If you use JTAG connection with I-Jet or J-Link,

1) Short the jumper pin (J9) for switching the debug connection so that RSK+RZT2M can use the emulator connected
to JTAG connector (J20).

2) Connect the emulator (J-Link or I-jet) to a free USB port on your computer.

3) Connect the IAR I-Jet to the RSK+RZT2M board ensuring that it is plugged in to the header “J20”.

[

B
. RENESAS

Figure 3: JTAG connection

If you use J-Link OB on RSK+RZT2M,

1) Open the jumper pin (J9) for switching the debug connection so that RSK+RZT2M can use J-Link OB on the
board.

2) Connect the micro-USB type-B to J-Link OB USB connector (J10), and then the LED4 is lighted.

B
. RENESAS

Figure 4: J-Link OB connection
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2.4.3 Power Supply

Power is supplied using a USB cable (Type-C) or an AC / DC adapter.

e When using a USB cable (Type-C), connect it to the USB connector "CN5" of the RSK+RZT2M board.

e  When connecting the AC / DC adapter, connect it to the USB connector "CN6" of the RSK+RZT2M board.

Figure 5: Power Supply
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3. e2 studio setup
3.1 What is e2 studio?

Renesas e2 studio is a development tool encompassing code development, build, and debug. €2 studio is based on the
open-source Eclipse IDE and the associated C/C++ Development Tooling (CDT).

When developing for RZ MPUs, e2 studio hosts the Renesas Flexible Software Package (FSP). FSP provides a wide
range of time saving tools to simplify the selection, configuration, and management of modules and threads, to easily
implement complex applications.

3.2 e2 studio Prerequisites
3.21 Windows PC Requirements
The following are the Windows PC requirements to use e2 studio:
For Windows 64-bit version
e IBM PC/AT compatible
- Windows® 10 (64-bit version)
-  Windows® 8.1 (64-bit version)
e  Memory capacity: We recommend 8 GB or more. At least 4 GB.
e  Capacity of hard disk: At least 2 GB of free space.

e  Display: Graphics resolution should be at least 1024 x 768, and the mode should display at least 65,536
colors.

e Interface: USB 2.0
e  Microsoft Visual C++ 2010 SP1 runtime library *1
e  Microsoft Visual C++ 2015-2019 runtime library *1
*1. This software will be installed at the same time as the ¢? studio.

3.2.2 Installing e2 studio, platform installer and FSP package.

Detailed installation instructions for the €2 studio and the FSP are available on the Renesas website. Review the release
notes for e2 studio to ensure that the e2 studio version supports the selected FSP version. The starting version of the
installer includes all features of the RZ MPUs.

3.2.3 Choosing a Toolchain
The GNU ARM Embedded Toolchain (version 9.3.1.20200408) is required.

If the version of the toolchain has not been installed, please download the toolchain from ARM Developer website, and
install it.

3.2.4 Licensing

FSP licensing includes full source code, limited to Renesas hardware only.
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4. Tutorial: Your First RZ MPU Project - Blinky

4.1 Tutorial Blinky

The goal of this tutorial is to quickly get acquainted with the Flexible Platform by moving through the steps of creating
a simple application using e2 studio and running that application on an RZ MPU board.

4.2 What Does Blinky Do?

The application used in this tutorial is Blinky, traditionally the first program run in a new embedded development
environment.
Blinky is the "Hello World" of microprocessors. If the LED blinks you know that:

e The toolchain is setup correctly and builds a working executable image for your chip.

e The debugger has installed with working drivers and is properly connected to the board.

e The board is powered up and its jumper and switch settings are probably correct.

e The microprocessor is alive, the clocks are running, and the memory is initialized.
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4.3 Create a New Project for Blinky

The creation and configuration of an RZ/T C/C++ FSP Project is the first step in the creation of an application. The base
RZ/T2M pack includes a pre-written Blinky example application.

Follow these steps to create an RZ MPU project:

1. Ine2 studio, click File > New > C/C++ Project.

Q work - ¥ studio

Edit Source Refactor Navigate Search Project RenesasViews Run Window Help

I New Alt+Shift+N >| Renesas C/C++ Project >~ )
Open File... [6¥ Makefile Project with Existing Code

() Open Projects from File System... I@_C"Céd» Project N I 7
Recent Files > [ Project..

Figure 6: New C/C++ Project

2. Select Renesas RZ > Renesas RZ/T C/C++ FSP Project and Click Next.

&) New C/C++ Project ] X

Templates for New C/C++ Project

All GNU for Renesas RZ C/C++ Executable Project
CMake FEEn A (/C++ Executable Project for Renesas RZ using the GNU
Make ARM Embedded toolchain.
Renesas Debug
Renesas RA GNU for Renesas RZ C/C++ Library Project
C=Z A /C++ Library Project for Renesas RZ using the GNU

ARM Embedded toolchain.

Renesas RZ/G C/C++ FSP Project

EEZ (reate an executable or static library C/C++ FSP

project for Renesas RZ/G.

Renesas RZ/T C/C++ FSP Project
e Create an executable or static library C/C++ FSP
project for Renesas RZ/T.

) -
'\?j < Back Finish Cancel

{[u=]

Figure 7: Renesas RZ/T C/C++ FSP Project

(Continued on next page)
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3. Assign a name to this new project. Blinky is a good name to use for this tutorial.
4. Click Next. The Project Configuration window shows your selection.

e Renesas RZ/T C/C++ FSP Project

Renesas RZ/T C/C++ FSP Project —

Project Name and Location

Project name
[Blinky |

B4 Use default location

default

You can download more Renesas packs here

Figure 8 : e2 studio Project Configuration window (part 1)

(Continued on next page)
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5. Select the board support package by selecting the name of your board from the drop-down list.
In this tutorial, please select the RSK+RZT2M (RAM execution without flash memory).
6. Select GNU ARM Embedded in Toolchains and version is 9.3.1.20200408 as its toolchain version, and click

Next.

o  Ifthere is NOT the 9.3.1.20200408 version of GNU ARM Embedded Toolchain, please download the version
of the toolchain from ARM Developer website and install it.

e Renesas RZ/T C/C++ FSP Project

Renesas RZ/T C/C++ F5P Project

Device and Tools Selection

Device Selection

FSP Version: |i<FSP Vesrion>

: Board Description

Board: RSK+RZTZM (RAM execution without flash memor without flash memory)

Renesas Starter Kit+ for RZ/T2M CPU Board (RAM execution

Device: ROAD7GO7T5M2BGEG

Language: ®C OC+ Device Details
TrustZone Mo
Pins 320
Processor cortex-r3d
Toolchains Debugger
GNU ARM Embedded J-Link ARM v
[ 9.3.1.20200408 “|
@ < Back Finish Cancel

Figure 9 : e2 studio Project Configuration window (part 2)

(Continued on next page)
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7. Select the build artifact and RTOS.

e Renesas RZ/T C/C++ FSP Project a X

Renesas RZ/T C/C++ FSP Project —
Build Artifact and RTOS Selection

Build Artifact Selection RTOS Selection

@® Executable |NorTOS ~]
® Project builds to an executable file

O Static Library

® Project builds to a static library file

(?) < Back Einish Cancel

Figure 10 : e2 studio Project Configuration window (part 3)

(Continued on next page)
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8. Select the Blinky template for your board and click Finish.

¢ Renesas RZ/T (/C++ FSP Project

Renesas RZ/T C/C++ FSP Project

Project Template Selection

Project Template Selection

@® Q‘ Bare Metal - Blinky

the C runtime environment.
[Renesas.RZT2M.0.6.0.pack]

Bare metal FSP project that includes BSP and will blink LEDs if available. This project will initialize clocks, pins, stacks, and

O '| Bare Metal - Minimal

[Renesas.RZT2M.0.6.0.pack]

Code Generation Settings
FA Use Renesas Code Formatter

/4

Bare metal FSP project that includes BSR This project will initialize clocks, pins, stacks, and the C runtime environment.

Cancel

Figure 11 : e2 studio Project Configuration window (part 4)

Once the project has been created, the name of the project will show up in the Project Explorer window of e2 studio.
Now click the Generate Project Content button in the top right corner of the Project Configuration window to

generate your board specific files.

o [Blinky] FSP Configuration ;

= =

Summary

Project Summary

Board: RSK+RZT2ZM (RAM execution without flash memory)
Device: RYAOTGO75M28GBG
Toolchain: GCC for Renesas RZ

Toolchain Version: 9.3.1.20200408

FSP Version: <Selected FSP Version>
Project Type: Flat
Location: [o) Iworkspace/Blinky =

(]

Generate Project Content

RENESAS

Figure 12 : e2 studio Project Configuration tab

Your new project is now created, configured, and ready to build.
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4.3.1 Details about the Blinky Configuration

The Generate Project Content button creates configuration header files, copies source files from templates, and
generally configures the project based on the state of the Project Configuration screen.

For example, if you check a box next to a module in the Components tab and click the Generate Project Content button,
all the files necessary for the inclusion of that module into the project will be copied or created. If that same check box
is then unchecked those files will be deleted.

4.3.2 Configuring the Blinky Clocks
By selecting the Blinky template, the clocks are configured by e2 studio for the Blinky application.

The clock configuration tab (see 6.3.3 Configuring Clocks) shows the Blinky clock configuration. The Blinky clock
configuration is stored in the BSP clock configuration file.

4.3.3 Configuring the Blinky Pins

By selecting the Blinky template, the GPIO pins used to toggle two LEDO~1 are configured by e2 studio for the Blinky
application.

The pin configuration tab shows the pin configuration for the Blinky application (see 6.3.4 Configuring Pins). The
Blinky pin configuration is stored in the BSP configuration file.

4.3.4 Configuring the Parameters for Blinky Components
The Blinky project automatically selects the following HAL components in the Components tab:

e 1 _ioport

To see the configuration parameters for any of the components, check the Properties tab in the HAL window for the
respective drivers (see 6.5 Adding and Configuring HAL Drivers).

4.3.5 Where is main()?

The main function is located in < project >/rzt_gen/main.c. It is one of the files that are generated during the project
creation stage and only contains a call to hal_entry(). For more information on generated files, see 6.5 Adding and
Configuring HAL Drivers.

4.3.6 Blinky Example Code
The blinky application is stored in the hal entry.c file. This file is generated by e2 studio when you select the Blinky
Project template and is located in the project’s folder < project >/src/ folder.

The application performs the following steps:

1. Get the LED information for the selected board by bsp_leds_t structure.

2. Initialize output level information (pin_level variable) for LED pin to LOW.

3. Use R_BSP_PinWrite ((bsp_io_port_pin_t) pin, pin_level) to set the output level information to the LED
pin.

4. Toggle the output level information for LED pin.

R_BSP_SoftwareDelay(delay, bsp_delay_units) waits for a certain period of time. Then run #3 again.

b
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4.4 Build the Blinky Project
Highlight the new project in the Project Explorer window by clicking on it and build it.

There are three ways to build a project:

1. Click on Project in the menu bar and select Build Project.
2. Click on the hammer icon.
3. Right-click on the project and select Build Project.

Q workspace - Blinky/configuration.xml - e studio

file Edit Navigate Search Em?ﬁr‘d‘i?wr Rum—Window—Help—— — a. Project -> Build Project

4 Debug [ Blinky Debug_Flat =R R LY v}-,.,l;, ——— b. Click hammer icon

Fi Project Explorer X E S 7 & = O | -[Blinkyl FSPConfiguraion 32 | — ———— c. Right click > Build project
- Summary

Figure 13 : €2 studio Project Explorer window

Once the build is complete a message is displayed in the build Console window that displays the final image file name
and section sizes in that image.

[&:;PinConflicts_ R LGB ERE-EBE r2E-N-= O

ICDT Build Console [Blinky]

‘arm-none-eabi-gcc -mcpu=cortex-r52 -mthumb -mfloat-abi=hard -mfpu=neon-fp-armv8 -fdiagnostics-parseable-fixits -0g -fmessage-length=t A
arm-none-eabi-gcc -mcpuscortex-r52 -mthumb -mfloat-abi=hard -mfpu=neon-fp-armvé -fdiagnostics-parseable-fixits -0g -fmessage-length=t
arm-none-eabi-gcc -mcpu=cortex-r52 -mthumb -mfloat-abi=hard -mfpu=neon-fp-armv8 -fdiagnostics-parseable-fixits -0Og -fmessage-length=¢
arm-nene-eabi-gcc -mcpu=cortex-r52 -mthumb -mfloat-abi=hard -mfpu=neon-fp-armvé -fdiagnostics-parseable-fixits -0g -fmessage-length=¢
arm-none-eabi-gcc -mcpu=cortex-r52 -mthumb -mfloat-abi=hard -mfpu=neon-fp-armvd -fdiagnostics-parseable-fixits -0g -fmessage-length=t
arm-none-eabi-gcc -mcpu=cortex-r52 -mthumb -mfloat-abi=hard -mfpu=neon-fp-armv8 -fdiagnostics-parseable-fixits -Og -fmessage-length=¢
arm-none-eabi-gcc @"Blinky.elf.in”
arm-none-eabi-objcopy -0 srec "Blinky.elf" ™“Blinky.srec™
arm-none-eabi-size --format=berkeley "Blinky.elf"

text data bss dec hex filename

=2 @ 65568 63564 1ebd4 Blinky.elf

11:46:51 Build Finished. @ errors, @ warnings. (took 12s.789ms)

Figure 14 : e2 studio Project Build console
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4.5 Debug the Blinky Project

4.5.1 Debug prerequisites

To debug the project on a board, you need the followings:

e  The board to be connected to e2 studio

e  The debugger to be configured to talk to the board.

e The application to be programmed to the microprocessor.

Applications run from the internal ram of your microprocessor. To run or debug the application, the application must
first be programmed to ram by JTAG debugger.

RSK+RZT2M board has an JTAG header and requires an external JTAG debugger to the header.

4.5.2 Debug steps
To debug the Blinky application, follow these steps:

1. Configure the debugger for your project by clicking Run > Debugger Configurations ... or by selecting the drop-
down menu next to the bug icon and selecting Debugger Configurations ...

Run Window Help

Renesas Device Partition Manager

@ Tracex >
) Tracealyzer >
Q, Run Ctrl+F11
1% Debug F11
Run History >
Q RunAs >

Run Configurations...

Debug History b
%> DebugAs >
Debug Configurations...
Q, External Tools >

Figure 15 : e2 studio Debug icon

Debug As >
Debug Configurations...

Organize Favorites...

Figure 16 : e2 studio Debugger Configurations selection option

(Continued on next page)
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2. Select your debugger configuration in the window. If it is not visible, then it must be created by clicking the New
icon in the top left corner of the window. Once selected, the Debug Configuration window displays the Debug
configuration for your Blinky project.

3. Click Debug to begin debugging the application.

¢ Debug Configurations

Create, ge, and run g g\

[ & [ X[ & 7 ~ | Name: [Blinky Debug_Flat ]
[type filter text ‘ _ %5 Debugger| B Startup | i Source | [7] Common

[c] C/C++ Application Droget

[€] C/C++ Remote Application

[5 EASE Script [Btinky Browse...

[€] GDB Hardware Debugging C/C++ Application:

GDB OpenOCD Debugging

p— Debug/Blinky.elf

{c*] GDB Simulator Debugging (I | g/ X

® Java Applet Variables... Search Project... Browse...

[T Java Application Build (if required) before launching

& Launch Group

T Remote Java Application Build Configuration; | Use Active g
w [c7] Renesas GDB Hardware Deb .

= Blinky Debug, Flat () Enable auto build

[£7] Renesas Simulator Debuggir ® Use workspace settings

< >
i Rever Apply

Filter matched 13 of 15 items
':_?3' Debug Close

Figure 17 : e2 studio Debugger Configurations window with Blinky project (1)

&) Progress Information O X
@l Preparing launch delegate...
Configuring GDB

Figure 18: Start Debugging
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Warning:
When the following dialog box is shown, please click Yes to proceed the launch.

&' Proceed with launch?

The device (RBAOTGOT5M28_CPUD) set in the launch configuration does not match
I_i the target device (ROADTGO75M28GBG) set in the project. The launch may not

function correctly.

Do you wish to proceed with the launch?

Figure 19: e2 studio debug issue target device is not matched
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4.5.3 Details about the Debug Process
In debug mode, e2 studio executes the following tasks:
1. Downloading the application image to the microprocessor and programming the image to the internal memory.

2. Setting a breakpoint at main().
3. Setting the stack pointer register to the stack.
4. Loading the program counter register with the address of the system_init().
5. Displaying the startup code where the program counter points to.
{5} [Blinky] FSP Configuration m = 8
384 RFEIA sp! \n" /* Return from system mode tack using RFE. */ A
ti: "memory™);
}
- BSP_TARGET_ARM BSP_ATTRIBUTE_STACKLESS void system_init (void)
{
__asm volatile (
set_hactlr: n
MOWW r@, X[hactlr_bit_1] \n" /* Set HACTLR bits(L) */
MOVT re, #0 \n"
MCR pls, #4, r@, cl, co, #1 \n" /* Write r@ to HACTLR */
::[hactlr_bit_1] "i" (HACTLR_BIT_L) : "memory");
__asm volatile (
"set_hcr: \n"
: MRC pl15, #4, r1, c1, c1, #80 \n" /* Read Hyp Configuration Register *
ORR  r1, r1, %¥[hcr_hcd_dis] \n" /* HVC instruction disable *
MCR pl5, #4, rl, c1, cl1, #0 \n" /* Write Hyp Configuration Register *
::[her_hed_dis] "i" (HCR_HCD_DIS) : “"memory”);
__asm volatile (
"set_vbar: \n"
LDR r@, =vector_table \n"
MCR  plS, #0, r@, cl2, c@, #8 \n" /* Write r@ to VBAR */
1t "memory”™);
Figure 20 : e2 studio Debugger memory window
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4.5.4 Change CPSR register value
Before running the loaded program, please change the CPSR register of CR52 general register on Registers tabs.

e  Please change the “T” register bit (bit 5 in CPSR register), which is Thumb execution state bit, from “1” to “0” to
switch the instruction mode from “Thumb” to “Arm”.

»  For example, when the register value is “0x000001fa”, set it to “0x000001da”.
Please note that the program halts at Default Handler() when running if the value of “T” bit in CPSR register is not

changed.

Narme
~ K General Registers

]
Wi
§ili e
iili 3
A 4
LY o5
Ll
B o7
R
e
HERL]
wia 1
sl 2

File Edit Source Refactor Mavigate Search Project Renesas Views Run Window Help
& || % || 8 | | % Debug + || [ FSP_Praject Debug_Flat v Y= B-% -G B u|kimMs e oS il Q-
B~ MEPE D H F @ - Kl Vv | Q | B CC+ (PSP Configumstion 1 Debug
4 Debug B R E = 0O |[&starups X | [ bspich {€ mainc [2 hal_entry.c (£ bep_delay.c %y =0 |V X (% P ATE M =0 =
w [£7] FSP_Project Debug_Flat [Renesas GDB Hardwar | 387 } A 5 i il
v FSPT:MJ:C::TH.I Iclmu 0 - & = Abter bt prd M e Hame Trpe Bn
¥ -':ﬁ_’"  (single core) [care: 0] (Suspel = 8SP_TARGET ARM BSP_ATTRIBUTE sw:lu.:ss void systeun inlt {void)
= gystem_init) at startup.c:394 O 10000 {
Wi arm-none-esbi-gdb (T.82) _ asm volatile (
i Renesas GOB server (Host) "set_hactlr: "
" MOW 8, %[bsp_hactlr_bit_1] \n" /= Set MA
MIVNT r@, #O '-.1"
MCR  pl5, #4, ré, cl @, 71 n" Write
::[bsp_hactlr_bit 1] “i* (BSP_HACTLR_BIT L}| “memory™)
—asm wolatile | 2 i
set her: n"
MRC pl5, %4, rl, c1, €1, ™ 1"
ORR  rl, rl, X[bsp_hcr_hcd dlsable]
MCR  pl5, &4, rl, cl, <1, #@
<
m;ﬂ:mg%:ll [¥] Problems i@ Smart Browser [ Debugger Console [ Memary aB |t ]

Value

0l
(xBOZE110
OeaS00
OheBO2E1 300
Oebbd2ead
Ox1e58a574

OeeSTFO04
e 100fed
(xasssssas

Ol

2000012

i oepsr

Description

General Purpose and FPU Register Group

In this case, change this value to "0x200001da"

Figure 21 : CPSR register of CR52 generic register on Registers tab
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4.6 Run the Blinky Project

While in Debug mode, click Run > Resume or click on the Play icon twice.

Figure 22 : e2 studio Debugger Play icon

The LEDs on the board LED 0~1 should now be blinking.
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5. FSP Smart Configurator User Guide

5.1 What is FSP Smart Configurator?

The Renesas FSP Smart Configurator (FSP SC) is a desktop application designed to configure device hardware such as
clock set up and pin assignment as well as initialization of FSP software components when using a 3rd-party IDE and
toolchain.

For creating RZ/T2M project, the FSP SC can currently be used with
- IAR EWARM with IAR toolchain for Arm

Projects can be configured, and the project content generated in the same way as in e2 studio. Please refer to 5.2
Configuring a Project section for more details.

5.2 Tutorial Blinky

The goal of this tutorial is to quickly get acquainted with the Flexible Platform by moving through the steps of creating
a simple application using FSP SC and 3™ party IDE and running that application on an RZ MPU board.

The application used in this tutorial is Blinky, traditionally the first program run in a new embedded development
environment.

Blinky is the "Hello World" of microprocessors. If the LED blinks you know that:

e The toolchain is setup correctly and builds a working executable image for your chip.

e The debugger has installed with working drivers and is properly connected to the board.
e The board is powered up and its jumper and switch settings are probably correct.

e The microprocessor is alive, the clocks are running, and the memory is initialized.

5.3 Using Smart Configurator with IAR EWARM

IAR Systems Embedded Workbench for Arm (EWARM) includes support for Renesas RZ devices. These can be set up
as bare metal designs within EWARM. However, most RZ developers will want to integrate RZ FSP drivers and
middleware into their designs. SC will facilitate this.

FSP SC generates a "Project Connection" file that can be loaded directly into EWARM to update project files.

5.3.1 Prerequisites
- TAR EWARM installed and licensed.
»  Please refer to IAR systems website regarding IAR EWARM.
—  FSP SC and FSP Pack installed.
»  Please refer to Renesas website regarding to FSP SC and FSP Pack.
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5.3.2 Create new project

The following steps are required to create a project using IAR EWARM, FSP SC and FSP:
1. Start the FSP Smart Configurator.

2. Select “Renesas RZ/T” device family (if the device family selection window is shown.)

3.  Enter a project folder and project name.

Device Family Selection
(@) Select a device family

|Renesas RZ/T v

Figure 23 : FSP SC device family selection

New Renesas RZ/T FSP Project

New Renesas RZ/T FSP Project

Project Name and Location

Project name

| New IAR Project

Location: I C:¥MyProjectPath

You can download more Renesas packs here

Browse...

Cancel

Figure 24 : FSP SC project settings

(Continued on next page)
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Select the FSP version.
5. Select the Board for your application.

»  You can select an existing RZ MPU Evaluation Kit or select Custom User Board for any of the RZ MPU
devices with your own BSP definition.

»  Here, select RSK+RZT2M (RAM execution without flash memory) for proceeding the following tutorial.
6. Select IDE Project Type.
»  Here, select IAR EWARM.
<> As the Toolchain, IAR Toolchain for ARM is preselected.
7.  Click Next.

New Renesas RZ/T FSP Project

New Renesas RZ/T FSP Project

Device and Tools Selection

Device Selection

- Board Description
FSP Version: | «<FSP Version> -
Renesas Starter Kit+ for RZ/T2M CPU Board (RAM execution
Board: RSK+RZT2M (RAM execution without flash memor |  without flash memory)
Device: RIADTGO75MZEGBG
Device Details
Language: @C (O C++ TrustZone No
Pins 320
Processor cortex-r32
IDE Project Type
1AR EWARM i
Teelchains

|AR. Toolchain for ARM

< Back Finish Cancel

Figure 25 : Target device and IDE selections

(Continued on next page)
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8.  Select RTOS.
»  Here, select No RTOS for proceeding the following tutorial.
9. Click Next.

New Renesas RZ/T FSP Project O X

New Renesas RZ/T FSP Project
RTOS Selection

RTOS Selection
No RTOS [ B%

< Back Finish Cancel

Figure 26 : RTOS Selection

(Continued on next page)
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10. Select a project template from the list of available templates.
» By default, this screen shows the templates that are included in your current RZ/T MPU Pack.
»  Here, select Bare Metal - Blinky for proceeding the following tutorial.

< If you want to develop your own application, select the basic template for your board, Bare Metal -
Minimal.

11. Click Finish.

New Renesas RZ/T FSP Project a X

New Renesas RZ/T FSP Project

Project Template Selection

Project Template Selection

® Q‘ Bare Metal - Blinky

Bare metal FSP project that includes BSP and will blink LEDs if available. This project will initialize clocks, pins, stacks, and
the C runtime environment.

[Renesas.RZT2M.0.6.0.pack]

O " Bare Metal - Minimal
@ Bare metal FSP project that includes BSR This project will initialize clocks, pins, stacks, and the C runtime environment.
[Renesas.RZT2M.0.6.0.pack]

< Back Next > Cancel

Figure 27 : Template Selection

(Continued on next page)
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12. Configure the FSP configuration by referring to Chapter 6.3 “Configuring a Project”.

e  Here, skips this configuration step for proceeding the following tutorial.

13.  On completion of the FSP configuration, press Generate Project Content.

8% [New_IAR_Project] FSP Configuration X = 8

Summary o

Generate Project Content

Project Summary
RENESAS
Board: RSK+RZT2M (RAM execution without flash memory)
Device: RIADTGOTEM28GBG
FSP Version: <FSP Version>
Project Type: Flat
Location: C:/MyProjectPath ==

Figure 28 : FSP Project Configuration and Generation

A new AR EWARM project file will be generated in the project path.
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5.3.3 Build the project

Click on Project -> Make from menu bar or Make button on tool bar to build.

File Edit View I-jet Tools Window Help
: [& AddFiles...
e [Ce Add Group..

‘Workspace
‘ 2 "
Det [_] Import File List...
Add Project Connection...
Oon Edit Configurati
onfigurations...
B @ Blinky - Debu ¢

M Flex Softw x | Remove

[ buildinfo.

B Output D Create New Project...
?® Add Existing Project...

£ Options... Alt=F7
Version Control System >
@ Make F7
B  compile Ctrl+F7
@ Rebuild All
& Clean
& Batch build... F8
C-STAT Static Analysis >
| Binky € stopBuild Ctrl-Break
Figure 29 : Make button
Build T
Messages File Line
50% Generating Secure Bundle100% Generating Secure Bundle
Tetal number of errors: 0
Tetal number of warnings: 0
Ll
Build succeeded v
Build Debuglog
Ready Errors 0, Warnings 0 Ln 149, Col 5 System CAP NUM OVR EEE  :

Figure 30 : Build Message Console

Once the build is completed, the build message is displayed in the Build Console window that displays compilation
target files and the number of error/warnings.
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5.3.4 Download & Debug the Project

Click on Project -> Download and debug from menu bar or Download and Debug button on tool bar to download

and debug.

File Edit View
HE

I-jet Tools Window Help

[ AddFiles...

| Ce Add Group...

[4] import File List...
Add Project Connection...
Edit Configurations...

B @ Blinky - Debu

X | Remove

B Output

|
|

B Flex Softw]
Dbuildinfo.

£

1) create New Project...
™ Add Existing Project...
£  Options...

Version Control System
O Make
. Compile
@ Rebuild Al

& Clean
& Batch build...

C-STAT Static Analysis

3 stop Build

-l bl

Alt=F7

Ctri+F7

F8

Ctrl+Break

«
e

o

© Download and Debug

Messages
r_ioport.c
system.c

Linking

<B

Ctri-D

vector_data.c

Total number
Total number

Build Debuglog

»  Debug without Downloading

3) Attach to Running Target

@ Make & Restart Debugger

C | Restart Debugger
Download

SFR Setup

| W CMSIS-Pack Manager
Open Device Description File

Save List of Registers...

Ctri+R
Ctri+Shift«<R

»

Errors 0, Warnings 0

System CAP NUM FEF EE=

Figure 31 : Download and Debug button

(Continued on next page)
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Once the download is completed and the debug is started, the program breaks at the beginning of main in main.c.

File Edit View Project Debug Disassembly Ijet Tools Window Help
DoR@ = XKD DC 24 Q252 B >[N A0 6c0 030 B:om.: P
Workspace v 2 X | maine x + | Disassembly v o x
Debug « |main) fo| Goto:]
1 /* generated main source file - do not edit %/ ==
Files o 2 swinclude "hal_data.h” Disassembly
B @ Biinky - Debug v ||®38 int main(void) { ?2DataTabled_S
B Flex Software 4 hal_entry(); Ox6ec: ©x0004'0000 o
D builginfo.ipef : ) PR 85 ??DataTabled_6
W output 5 ex6fo: oxses’lale D
??DataTabled_7
ox6f4: @x8128'1a00 D
??DataTabled_§
ox6f8: @x0000'0874 D
??DataTabled_9
ex6fc: @x0e0e’ 0360 o
??DataTabled_1
©x700: 0x0004' 0004 D
__dar_init_vfp
ex7e4: exeell'efse M
©ox708: @xe3se'esfe ]
©x708c: Oxeedl'efse L]
©x710: @xe3ad’' 001 L]
©x714: @xeed7'@f9s L
_dar_init_vfp
Bx718: @xe3a20'0440 M
©x71c: @xeeeB'@ale v
©0x720: @xe3ad’'0780 L]
©x724: @xeeel'@ale Vi
©0x728: Oxel2f'ffle B
int main(void) {
main:
. exrciexbsse P
hal_entry();
Sy % e Ov7Ims OvF7EF BvEfoa )n h

Figure 32 : Starting Debug

Click on Debug->Go from menu bar or Go button on tool bar to run this program.

File Edit View Project | Debug | Disassembly I-jet Tools Window Help
A RelE Xl e Fs 1 QS eE B DRI G.colioar i 0 Fim F
Workspace O Breal w | Disassembly v ax
Doty  Reset fo| coto:
nerated moin source file - do not edit */
Files ©  stop Debugging o A soivce Disassembly =
B @ Blinky - Debug N Fi int main(void) { ??DataTabled_5
|-@ 8 Flex Software AR O ’ hal_entry(); Oxbec: ©x0004'0000 D
— Dlbuildinfo.ipct 7 stepinto Fi1 ) oetnn 0 22DataTabled_6
L= i output r*  Step Out ShiftF11 ex6fe: 9*‘:3“'15191 D
. ?2DataTabled_7
| Mot Statement ex6f4: @x8128'1a080 D
*]  Runto Cursor ??DataTable4_8
M| Autostep... ox6f8: Bx0000'0874 D
??DataTabled 9
= Set Next Statement ox6fc: Ox0000'0860 D
22DataTabled_1
ks Elteption " 0x700: 0x0004'0004 D
iar_init_vfp
» —2or_init_vip,
Memory ex784: exeell'efse M
Refresh ©@x708: @xe380'esfe o
Loggi N ox78c: @xeedl'efse M
- I - ©ex710: exe3ad'eeel M
Bx714: Bxeed7'8f9s M
__dar_init_vfp
0x718: Oxe3a0'0440 M
@x71c: @xeee8'@ald Vi
| ©x720: @xe3a@’'0780 M
@x724: Bxeeel'@al@ vi
©x728: @xel2f'ffle B
int main(void)
hal_e );
- oav7dar OvFIFF avifaa A Y
Blinky < > ||| ¢ >

Figure 33 : Go button
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The blinky application is stored in the hal_entry.c file. This file is generated by FSP SC when you select the Blinky
Project template and is located in the project’s src/ folder. In EWARM workspace view, the hal_entry.c is registered

Flex Software > Program Entry.

The application performs the following steps:

1. Get the LED information for the selected board by bsp_leds_t structure.
Initialize output level information (pin_level variable) for LED pin to LOW.

Toggle the output level information for LED pin.

2
3. Use R_BSP_PinWrite ((bsp_io_port_pin_t) pin, pin_level) to set the output level information to the LED pin.
4
5

R_BSP_SoftwareDelay(delay, bsp_delay_units) waits for a certain period of time. Then run #3 again.

On debugging on EWARM, the break point can be set by click the left space next to line number.

s

~  Disassembly v o x
fo coto:
& Disassembly N
©Ox654: Ox6813 L
Bx656: @x4818 A
©x658: exf450 ex4e25 0
@x65c: ex6e1e S
. 22R_BSP_PinAcc
@x65e: @xeedd ox1flé M

: exfbba exfsfe U

: @x4770 B
hal_entry:

exb57¢c P

t freq in hz

exe02 M

: @x4821 L
: @xe9de ex2380 L
: @xe9cd @x2360 S
leds.led

: exfebd @xeeee L
: @x2800 (e}

: exdiee B

3%hal antry 1+

[Eile ] Edit View Project Debug Disassembly ljet Tools Window Help
DoOR@ = L0 2cC 2 Q> B O>EAN BO-=6GCcOiNIr >0 B
Workspace ¥ B X | main.c hal_entry.c X
Debug . |hal_entry[)::bsp_delay_units
22
Files o 23 void R_BSP_WarmStart(bsp_warm_start_event_t event);
B @ Blinky - Debug v | 2
}_E 8 Flex Software 25 extern bsp_leds_t g_bsp_leds;
= 26
| 8 Build Configuration 27 [] /o9eNssEsIIRSSENNSESERNS NS E NSNS AN NSSRSSNSS S SRSRRNSRSISR NSRS SERESS
| Fa B Components 28 * @orief BLinky examplLe application
| 3 8 Generated Data 29 *
| Lz o frogram Entry 30 * Blinks all leds at a rate of 1 second using the software delay function
I 31 .
| - =5 S —
}7 ] buildinfo.ipcf 33 [void hal_entry (void)
 Output ET gl 1Y
3s /* Define the units to be used with the softwore delay function */
E 36 const bsp_delay_units_t
37
38 /* Set the blink frequency (must be <= bsp_delay_units =/
39 const uint32_t freq_in_hz = 2;
4@
41 /* Colculate the delay in terms of bsp_delay_units */
a2 const uint32_t delay = bsp_delay_units / freq_in_hz;
43
aa /* LED type structure */
as bsp_leds_t leds = g_bsp_leds;
46
47 /* If this boord has no LEDs then trap here */
as if (8 == leds.led_count)
49
50 | while (1)
510 {
52 H // There ore no LEDs on this board
53 }
54 }
55
ez
Blinky < >

v

Figure 34 : hal_entry.c and setting breakpoint

(Continued on next page)
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By using the break point and the Debug menu or Debug tool bar, you can check the behavior of the Blinky application

step by step.

File Edit View Project | Debug | Disassembly ljet Tools Window Help
I = A R L] 24 Q> S=ELBO>EOLN RO GO Ir i >0
Workspace O seat ftry.c x ~  Disassembly
Db M Reset sp_delay_units fo Go to:
= ~ =
Files O stop Debugging 4 R_BSP_WarmStart(bsp_warm_start_event_t event); Disassembly
E @ Blinky - Debug N @x654: @x6813 u
= ¢ F1 :
B eofae = Step Ove 0 fern bsp_leds_t g_bsp_leds; Ox656: @x4018 A
| @ s suild configuraty StepInto FIL L cusis snssns seanss 0x658: @xfase exae2s 0
| @ dcomponents | stepout Shift+F11 labrief BlLinky exemple opplication s ste;? 4 6 s
a (15, @, value, 4, 6,
| B8 Generated Data | »j  Next Statement . . " 23 "
o pe= BLinks oLl Leds ot a rote of 1 second using the software deloy function 2?R_BSP_PinAcc
| Lz i program Entry
| & @ *] Runto Cursor @x65e: Bxeedd Ox1fl6 M
al_entry.c M| Autost SEEssS ssssss sEsusS ssssss
- ostep... ;
Dbuiinfo jpet e @ hal_entry (void) Ox662: Bx4770 8
L@ o output »Z Set Next Statement void hal_entry (void)
/* Define the units to be used with the software delay function */ . =
e const bsp_delay_units_t o
C++ Exceptions 4 p_delay_ - hal_entry:
eoen o 7* set the blink frequency (must be <= bsp_deloy_units */ @x664: @xbS7c P
const uint32_t freq_in_hz = 2; elay _units_t bsp
Refresh L]
s /* Calculate the delay in terms of bsp_delay_units =/ -
99ing const uint32_t delay = bsp_delay_units / freq_in_hz; =
T3
int3 y = bsp
44 /* LED type structure */ 5 -
as bsp_leds_t leds = g bsp_leds; ex66c: @xfbba exfsfe u
46 bsp_leds_t leds = g bsp_led
47 /* If this board has no LEDs then trap here */ ex678: ex4821 u
48 if (8 == leds.led_count) 0x672: @xe9dd ©x2300 L
49 ¢ Ox676: @xedcd @x2300 S
5@ while (1) if == led_count)
51 { - Ty ~
' Ox67a: @xfsbd 0x0000 L
52 3 // There are no LEDs on this board
53 y ox67e: @x2800 a
54 } 0x680: @xd108 B
55 vhile (1)
cc I Biml m §omisml em mad Lmm mdmm 2hal mnkee 10 7
Blinky < > vi]e¢

Figure 35 : Debug menu
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5.4 Re-configuring project with FSP SC

For proceeding the tutorial with Blinky project, the FSP configuration steps of the Blinky project was skipped in this
chapter. The FSP SC can be launched from IAR EWARM or command prompt, and the FSP project configuration can
be re-configured by FSP SC.

There are two ways to launch FSP Smart Configurator with exiting project.

5.4.1 Launch FSP Smart Configurator from IAR EWARM
1. Select “Tools -> Configure Tools...”
2. Select “New” and fill in the fields as follows:

e  Menu Content: FSP SC Smart Configurator:

e  Menu Text FSP Smart Configurator
e  Command $RASC EXE PATHS
e  Argument --compiler IAR configuration.xml

e Initial Directory $PROJ_DIRS

Configure Tools
Menu Content:
FSP Configurator
Canicel
[RET

Delete

Menu Test:

|FSF' Configurator |

Command:

[$RASC_EXE_PATHS || Browse..

Argument;

|--cnmpi|er 18R configuration. xml |

Initial Drirectory:
($PROJ_DIFS |

[1Redirect to Dutput ‘Window
] Prompt for Command Line

Tool Available:

Alvways e

Figure 36 : Settings to launch FSPSC from EWARM

5.4.2 Launch from the command prompt.
1. Open command prompt window.
2. Move to the folder where the created project is located.
3. Execute the following command.
e  {FSP Smart Configurator installation folder} \ eclipse \ rasc.exe --compiler IAR configuration.xml
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6. FSP Configuration Users Guide

6.1 What is a Project?
In €2 studio, all FSP applications are organized in RZ MPU projects. Setting up an RZ MPU project involves:

1. Create a Project
2. Configuring a Project

These steps are described in detail in the next two sections. When you have existing projects already, after you launch
e2 studio and select a workspace, all projects previously saved in the selected workspace are loaded and displayed in the
Project Explorer window. Each project has an associated configuration file named configuration.xml, which is located
in the project's root directory.

v I% Blinky [Debug]
g(f' Binaries
[ Includes
5wt
2 rzt_gen
3 src
== Debug
[= rzt_cfg
(= script
=| Blinky Debug_Flat.jlink
¥| Blinky Debug_Flat.launch
fi§> configuration.xml
=| ROAD7GO75M28GEG.pincfg

Figure 37 : e2 studio Project Configuration file

Double-click on the configuration.xml file to open the RZ MPU Project Editor. To edit the project configuration, make
sure that the FSP Configuration perspective is selected in the upper right-hand corner of the e2 studio window. Once
selected, you can use the editor to view or modify the configuration settings associated with this project.

I.?L",-' B C/Ces | Fsp configuration |

Figure 38 : e2 studio FSP Configuration Perspective

(Continued on next page)
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Note:

Whenever the RZ project configuration (that is, the configuration.xml file) is saved after configuring the project, a
verbose RZ Project Report file (rzt_cfg.txt) with all the project settings is generated. The format allows differences
to be easily viewed using a text comparison tool. The generated file is located in the project root directory.

iy Project Explorer 23 | [E

=)

iguration B rtefott X

§ = O {8 [Blinky] FSP Cont
v b_—ﬁ Blinky [Debug] 1
B Includes
g2 t
3 rzt_gen
& src
&> Debug
& mzt_cfg
& script
B Blinky Debug_Flat.launch
gf} configuration.xml
= R9A07GO75M28GBG.pincfg
|E) mt.chg.txt

Esp configuraticn

Board "RSK-RZT2M"

R9AB7GO75M28GBG
part_number: RSAB7GO75M28GBG
atcm_size_bytes: 524288
btcm_size_bytes: 65536
system_ram_size_bytes: 2897152
package_style: BGA
package_pins: 320
Cortex-R52 CPU core: CPU@
Operating modes: xSPI@ boot mode (x1 boot Serial flash)
Semaphore: Enabled
MPU@: Enable or disable read control for Region @: Enabled
MPU@: Enable or disable write control for Region @: Enabled
MPU@: Region @ Start: Ox80000000

Figure 39 : RZ Project Report

The RZ Project Editor has several tabs. The configuration steps and options for individual tabs are discussed in the

following sections.

Note:

The tabs available in the RZ Project Editor depend on the e2 studio version and the layout may vary slightly, however

the functionality should be easy to follow.

¥ [Blinky] FSP Configuration X

o=

8

Summary

Project Summary

Board:

Device:

Toolchain:
Toolchain Version:
FSP Version:
Project Type:

Selected software components

Board Support Package Common Files

/O Port

Arm CMSIS Version 5 - Core (R)

Board support package for RSA07G075M28GBG
Board support package for RZT2M

Board support package for RZT2M - FSP Data
Linker Script Files

RZT2M-RSK Board Support Files

Compare Match Timer W

o I'g

Support = 4

Simple application that blinks an LED. No RTOS included

Generate Project Content

- ~
RENESAS

<Components version information>

Summary | BSP | Clocks | Pins | Interrupts | Event Links | Stacks Componentsl

Figure 40 : RZ Project Editor tabs
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6.2 Create a Project
6.2.1 Creating a New Project

For RZ MPU applications, generate a new project using the following steps:
1.  Click on File > New > C/C++ Project.

& work - & studio

Edit Source Refactor Navigate Search Project RenesasViews Run Window Help

I_New

Alt+Shift+N > | Renesas C/C++ Project

Open File...
(=) Open Projects from File System...

Recent Files

[c¥] Makefile Project with Existing Code

[E G+ Project ~

> 9 Project..

o1

Figure 41 : New RZ MPU Project

2. Then click on the Renesas RZ/T C/C++ FSP Project template for the type of project you are creating.

e New C/C++ Project [m] X
Templates for New C/C++ Project
[an GNU for Renesas RZ C/C++ Executable Project
| CMake EE==N A (/C++ Executable Project for Renesas RZ using the GNU ARM Embedded toolchain.
| Make
| Renesas Debug
‘Renesas RA GNU for Renesas RZ C/C++ Library Project
CE= A C/C++ Library Project for Renesas RZ using the GNU ARM Embedded toolchain.
Renesas RZ/G C/C++ FSP Project
CE==n (Create an executable or static library C/C+ + FSP project for Renesas RZ/G.
Renesas RZ/T C/C++ FSP Project
PS===™ Create an executable or static library C/C+ + FSP project for Renesas RZ/T.
‘i?) < Back Finish Cancel

(Continued on next page)

Figure 42 : New Project Templates
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3. Select a project name and location.
4.  Click Next.

¢ Renesas RZ/T C/C++ FSP Project a X

Renesas RZ/T C/C++ FSP Project <

Project Name and Location

Project name
IBIlnky I

Use default location

C¥Users¥ ¥workspace¥Blinky Browse..

default

You can download more Renesas packs here

@ < Back Finish Cancel

Figure 43 : RZ MPU Project Generator (Screen 1)
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6.2.2 Selecting a Board and Toolchain

In the Project Configuration window select the hardware and software environment:
1. Select the FSP version.
2. Select the Board and Device for your application.

e  You can select an existing RZ MPU Evaluation Kit or select Custom User Board for any of the RZ MPU
devices with your own BSP definition.

e  The Device is automatically populated based on the Board selection.
e  Please change the Device when using Custom User Board in board selections.

e  After changing the Device, please select the Custom User Board depending on the boot mode which you
require.

3. The Toolchain selection defaults to GNU Arm Embedded.
Select the Toolchain version.
. This should default to the installed toolchain version.
5. Select the Debugger.

e  The J-Link Arm Debugger is preselected.
6. Click Next.

e' Renesas RZ/T C/C++ FSP Project

Renesas RZ/T C/C++ FSP Project —
Device and Tools Selection
Device Selection
Board Descripti
FSP Version: | <FSP Version> w| Foard Rescrphion
Board: RZT2M Custom User Board (RAM execution withoo ~
Device: | RIADTGO7SM28GBG
Language @ C (O C++ PrzzPeEs
TrustZone Mo
Pins 320
Processor cortex-ri2
Toolchains Debugger
| GNU ARM Embedded | J-Link ARM v
|9.3.1.20200408 |
@ < Back Finish Cancel

Figure 44 : RZ MPU Project Generator (Screen 2)
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6.2.3 Selecting a Project Template
In the next window, select the build artifact and RTOS.

¢ Renesas RZ/T C/C++ FSP Project a X

Renesas RZ/T C/C++ FSP Project —
Build Artifact and RTOS Selection

Build Artifact Selection RTOS Selection

@) Executable No RTOS v
® Project builds to an executable file

(O Static Library
® Project builds to a static library file

Figure 45 : RZ MPU Project Generator (Screen 3)

(Continued on next page)
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In the next window, select a project template from the list of available templates. By default, this screen shows the
templates that are included in your current RZ/T MPU Pack. Once you have selected the appropriate template, click
Finish.

Note:
If you want to develop your own application, select the basic template for your board, Bare Metal - Minimal.

e’ Renesas RZ/T (/C++ FSP Project

Renesas RZ/T C/C++ FSP Project —

Project Template Selection

Project Template Selection

® (}' Bare Metal - Blinky

Bare metal FSP project that includes BSP and will blink LEDs if available, This project will initialize clocks, pins, stacks, and
the C runtime environment.

[Renesas.RZT2M.0.6.0.pack]

O

(} Bare Metal - Minimal
- Bare metal FSP project that includes BSR This project will initialize clocks, pins, stacks, and the C runtime environment.
[Renesas.RZT2M.0.6.0.pack]

Code Generation Settings
Use Renesas Code Formatter

@ < Back Mext > Cancel

Figure 46 : RZ MPU Project Generator (Screen 4)

(Continued on next page)
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When the project is created, e2 studio displays a summary of the current project configuration in the RZ MPU Project

Editor.

L¥ [Blinky] FSP Configuration X =g
ky| 9

Summar o
y Generate Project Content

Project Summary ~
RENESAS
Board: :
Device: :
Toolchain: '
Toolchain Version: 1
FSP Version: 1
Project Type: i

Selected software components

___________________________________

Simple application that blinks an LED. No RTOS included. !
Board Support Package Common Files !
/0 Port :
Arm CMSIS Version 5 - Core (R) !
Board support package for RSA07G075M28GBG :
Board support package for RZT2M :
Board support package for RZT2M - FSP Data -
Linker Script Files i
RZT2M-RSK Board Support Files '
Compare Match Timer W 1

QO

Summary | BSP | Clocks | Pins | Interrupts | Event Links | Stacks Componentsl

1
1
1
1
1
1
1
1
1
<Components version information> |
1
1
1
1
1
1
1
1
1

Figure 47 : RZ MPU Project Editor and available editor tabs

On the bottom of the RZ MPU Project Editor view, you can find the tabs for configuring multiple aspects of your

project:
e With the Summary tab, you can see all they key characteristics of the project: board, device, toolchain, and
more.
e With the BSP tab, you can change board specific parameters from the initial project selection.
o With the Clocks tab, you can configure the MPU clock settings for your project.
e With the Pins tab, you can configure the electrical characteristics and functions of each port pin.
e With the Interrupts tab, you can add new user events/interrupts.
e With the Event Links tab, you can configure events used by the Event Link Controller.
e With the Stacks tab, you can add and configure FSP modules. For each module selected in this tab, the
Properties window provides access to the configuration parameters, interrupt selections.
e The Components tab provides an overview of the selected modules. Although you can also add drivers for
specific FSP releases and application sample code here, this tab is normally only used for reference.
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6.3 Configuring a Project

Each of the configurable elements in an FSP project can be edited using the appropriate tab in the RZ Configuration
editor window. Importantly, the initial configuration of the MPU after reset and before any user code is executed is set
by the configuration settings in the BSP tab. When you select a project template during project creation, e2 studio
configures default values that are appropriate for the associated board. You can change those default values as needed.
The following sections detail the process of configuring each of the project elements for each of the associated tabs.

6.3.1 Summary Tab

Blinky] FSP Configuration X = {m
ky 9

Summary

Generate Project Content

Project Summary ~
RENESAS

Board:

Device:

i
1
:
Toolchain: :
Toolchain Version: 1
FSP Version: '
Project Type: i

Selected software components

___________________________________

Simple application that blinks an LED. No RTOS included
Board Support Package Common Files

/O Port

Arm CMSIS Version 5 - Core (R)

Board support package for RSA07G075M28GBG

Board support package for RZT2M

Board support package for RZT2M - FSP Data

Linker Script Files

RZT2M-RSK Board Support Files

Compare Match Timer W

QO

Summary | BSP | Clocks | Pins | Interrupts | Event Links | Stacks Componentsl

1
! :
: 1
¥ 1
|

. !
! 1
k 1
: 1
1 A P

I <Components version information> :
| :
! 1
5 1
1

I i
¥ 1
1

l i

Figure 48 : Configuration Summary tab

The Summary tab, seen in the above figure, identifies all the key elements and components of a project. It shows the
target board, the device, toolchain and FSP version. Additionally, it provides a list of all the selected software
components and modules used by the project. This is a more convenient summary view when compared to the
Components tab.
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6.3.2 Configuring the BSP

The BSP tab shows the currently selected board (if any) and device. The Properties view is located in the lower left of

the Project Configurations view as shown below.

Note:

If the Properties view is not visible, click Window > Show View > Properties in the top menu bar.

4% [Blinky] FSP Configuration 3

Board Support Package Configuration

Device Selection
FSP version: | <FSP Version>
Board: RSK+RZT2M (RAM execution without flash memaory)

Device: ROADTGO7IM2BGEG

RTOS: No RTOS

Summary BSP | Clocks Pins| Interrupts | Event Links | Stacks | Components

Board Details

~

| e

= 08

Generate Project Content

E5 Restore Defaults

Renesas Starter Kit+ for RZ/T2M CPU Board (RAM execution without flash memaory)

RSK+RZT2M (RAM execution without flash memory)

Settings  Property

~ ROAD7GO7SM2BGEG
Master MPU
part_number
atcm_size_bytes
btcm_size_bytes
system_ram_size_bytes
package_style
package_pins
Cortex-R52 CPU core
Semaphore

w RZTZM
stack size (bytes)
Heap size (bytes)
C Runtime Initialization
TFU Mathlib

w RZT Common
MCU Vee (mV)
Parameter checking
Assert Failures
ErrorLog
Soft Reset
Port Protect

Value

ROADTGOTSMZEGEG
524288

63536

2097152

BGA

320

CPUD

Enabled

08000
Enabled
Enabled

3300

Disabled

Return FSP_ERR_ASSERTIOMN
No Error Leg

Disabled

Enabled

Figure 49 : Configuration BSP tab

The Properties view shows the configurable options available for the BSP. These can be changed as required. The BSP
is the FSP layer above the MPU hardware. e2 studio checks the entry fields to flag invalid entries. For example, only
valid numeric values can be entered for the stack size.

When you click the Generate Project Content button, the BSP configuration contents are written to
rzt_cfg/fsp_cfg/bsp/bsp cfg.h This file is created if it does not already exist.

Warning:

Do not edit this file as it is overwritten whenever the Generate Project Content button is clicked.
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6.3.3 Configuring Clocks

The Clocks tab presents a graphical view of the MPU's clock tree, allowing the various clock dividers and sources to be

modified.

5% [Blinky] FSP Configuration &3

Clocks Configuration

Main Clock: 25MHz

ICLK 200MHz

3! PLLD 24000 Hz |
L CLMAQ Enabled

CLMA3 Enabled

[ PLL1 is initial state ~

PLLT 1000MHz CLMA1 Enabled

"3 Ethernet Clock src: Ma ~

ETHn_REFCLK 25MHz

v LOCO 240kHz CLMAZ Enabled i

LOCO Enabled

~ —= CLMAQ error not mask v
~ I Alternative clock: LOC ~
CLMAS error not mask

~ —= CLMA1 error mask ~

‘CLMAD CMPL 1 |

| CLMAO CMPH 1023

[CLMAT CMPL 1 |

[ctmat cMPH 1023

‘CLMAZ CMPL 1 |

| CLMA2 CMPH 1023

[CLMAz CMPL 1

[ctmaz cMPH 1023

Summary | BSP | Clocks | Pins | Interrupts | Event Links | Stacks| Components

[ PCLKCAN 40MHz

[+ XSPI_CLKD 12.5MHz

[ XSPI_CLK1 12.5MHz

-

-

v

PCLKGPTL 400MHz

PCLKH 200MHz

PCLKM 100MHz

PCLEL soMHz

1] TCLK 100MHz

1] PCLKADC 25MHz

[ SCIOASYMNCCLE: 75MH

[ SCHASYNCCLK: 75MH

[ SCI2ASYNCCLK: 75MH

[ SCI3ASYNCCLK: 75MH

[ SCI4ASYNCCLE: 75MH

[ SCISASYNCCLK: 75MH

[+ SPIOASYMNCCLK: 75MH

[ SPHASYNCCLK: 75MH

[ SPI2ASYNCCLK: 75MH

"3 SPIBASYNCCLK: 75MH

~

w

[ CPUOCLK Mul: ICLKx1

i

CPUOCLK 200MHz

[ CPUICLK Mul: ICLKx1

CPUICLK 200MHz

j

*# CKIO Div: ICLKS4 S

CKIO 50MHz

i

= g

Generate Project Content

EZ Restore Defaults

Figure 50 : Configuration Clocks tab

When you click the Generate Project Content button, the clock configuration contents are written to:

rzt_gen/bsp_clock cfg.h
This file will be created if it does not already exist.

Warning:

Do not edit this file as it is overwritten whenever the Generate Project Content button is clicked.
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6.3.4 Configuring Pins

The Pins tab provides flexible configuration of the MPU’s pins. As many pins are able to provide multiple functions,
they can be configured on a peripheral basis. For example, selecting a serial channel via the SCI peripheral offers
multiple options for the location of the receive and transmit pins for that module and channel. Once a pin is configured,
it is shown as green in the Package view.

Note:

If the Package view window is not open in e2 studio, select Window > Show View > Pin Configurator >
Package from the top menu bar to open it.

The Pins tab simplifies the configuration of large packages with highly multiplexed pins by highlighting errors and
presenting the options for each pin or for each peripheral. If you selected a project template for a specific board such as
RSK+RZT2M, some peripherals connected on the board are preselected.

¥ *[FSP_Project] FSP Configuration = B8

Pin Configuration

Generate Project Content

Select Pin Configuration _ﬂ Export to CSV file 7| Configure Pin Driver Warnings
| RSK+RZT2M v| IManage configurations... Generate data: | g_bsp_pin_cfg
Pin Selection i= = |%  Pin Configuration #.} Cycle Pin Group
|T}'Pe:'|:e" text | Name Value Lock Link
~ Pi6s - Pin Group Selection Mixed
» P16_5 Operation Mode Asynchronous mode
P16_? ~ Input/Output
¢ P17 CTS0# P2 [l
- PiB CTS_RTS0# Nene
DEO None
« P19 =
v P RXDO v P16.6 FER | = |
¥ P21 -
+ P22
v P23 i =
v P TXDO ¥ P165 Gl =
+ Other Pins
~ @ Peripherals

+ Connectivity:CANFD

Connectivity:ETHER_ESC
+ Connectivity:ETHER_ETH
+ Connectivity:ETHER_ETHSW

Connectivity:ETHER_GMAC
+ Connectivity:lIC

v @ Connectivity:SCl

@ scio

Module name:  SCIO

<l Usage: In initial register value, when CCRO.TE bit is 0, and the terminal function is TXDn, the terminal cutputs high impedance
sClz
¥ SCI3 v < >

T ETES

Summary | BSP | Clocks | @ Pins | Interrupts | Event Links | Stacks | Components

Figure 51: Pin Configuration

(Continued on next page)
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The pin configurator includes a built-in conflict checker, so if the same pin is allocated to another peripheral or I/O
function the pin will be shown as red in the package view and also with white cross in a red square in the Pin

Selection pane and Pin Configuration pane in the main Pins tab. The Pin Conflicts view provides a list of conflicts, so
conflicts can be quickly identified and fixed.

In the example shown below, port P162 is already used by the GPIO, and the attempt to connect this port to the Serial
Communications Interface (SCI) results in a dangling connection error. To fix this error, select another port from the
pin drop-down list or disable the GPIO in the Pin Selection pane on the left side of the tab.

{3 *[FSP_Project] FSP Configuration x - =

Pin Configuration

Generate Project Content

Select Pin Configuration iﬂ Export to CSV file E Configure Pin Driver Warnings
Generate data: | g_bsp_pin_cfg

= |%  Pin Configuration =3 Cycle Pin Group

[Rsk+RzT2M

Pin Selection

|T-,-|:.e:i|:er text | Name Value Lock Link

7 P165 ~ Pin Group Selection Mixed

¥ P16.6
P67
P17

Operation Mode Asynchronous mode
v Input/Output
CTsoe @ rez B
pg CTS_RTSo# None
ig DEQ Nene i
P30 RXDO ¥ P66 fEra| = |
P21 - :-.Icns
P32 - \'JCI]E
P33 - None i
poa TXDo + P16.5 8 =3
+ Other Pins
~ @ Peripherals
# Connectivity:CANFD
Connectivity:ETHER_ESC
+ Connectivity:ETHER_ETH
+ Connectivity:ETHER_ETHSW
Connectivity:ETHER_GMAC
+ Connectivity:IC
v @ Connectivity:5Cl
@ scio
5Ch
sCIz
« 5CI2 v <

[ N

Medule name:  SClo
Usage: In initial register value, when CCRO.TE bit is 0, and the terminal function is TXDn, the terminal outputs high impedance

| BFES

Summary | BSP | Clocks | € Pins | Interrupts | Event Links | Stacks | Components

Figure 52: conflict checker in Pin Configuration
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The pin configurator also shows a package view and the selected electrical or functional characteristics of each pin.
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Figure 53: Pin configurator package view

When you click the Generate Project Content button, the pin configuration contents are written to:
rzt_gen\bsp pin_cfg.h

This file will be created if it does not already exist.

Warning:
Do not edit this file as it is overwritten whenever the Generate Project Content button is clicked.
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6.4 Configuring Interrupts from the Stacks Tab

You can use the Properties view in the Stacks tab to enable interrupts by setting the interrupt priority. Select the driver

in the Stacks pane to view and edit its properties.

{8} [Blinky] FSP Configuration £3

Stacks Configuration

Threads o i K /¢ =] HAL/Common Stacks &) New Stack > = [t

v s HAL/Common

4 g_ioport I/O Port Driver on r_ioport & g_ioport UO, Port
Driver on r_ioport

@ g_timer0 Timer Driver on r_cmtw

®

Objects N t> u)f

Summary | BSP | Clocks | Pins Intm'upterv:nt LinksCumponents

0

=

8

Generate Project Content

% | Remove

.

o000

=

B Properties X

g_timer0 Timer Driver on r_cmtw
Settings Property Value
~ Common
Parameter Checking Default (BSP)
v Module g_timer0 Timer Driver on r_cmtw

General

Output

Input

v Interrupts

Callback NULL
Compare Match Interrupt Priority Disabled
Compare Match Interrupt Group IRQ
Input Capture 0 Interrupt Priority Disabled
Input Capture 0 Interrupt Group IRQ
Input Capture 1 Interrupt Priority Disabled
Input Capture 1 Interrupt Group IRQ
Qutput Compare 0 Interrupt Priority Disabled
Output Compare 0 Interrupt Group IRQ
Output Compare 1 Interrupt Priority Disabled
Output Compare 1 Interrupt Group IRQ

Figure 54 : Configuring Interrupts in the Stacks tab
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6.4.1 Creating Interrupts from the Interrupts Tab

On the Interrupts tab, the interrupt of the driver selected in the Stacks tab is registered.

{8 *[Blinky] FSP Configuration i3 = O

Interrupts Configuration

Generate Project Content

User Events 4| New User Event > 52| Remove
Event ISR
CMTO_CMI (CMTO Compare match) cmt0_handler
Allocations
Interrupt Event ISR
53 CMTO_CMI (CMT0 Compare match) cmt0_handler

Summary | BSP | Clocks | Pins | Interrupts | Event Links | Stacks | Components

Figure 55 : Configuring interrupt in Interrupt Tab

And the user can add a peripheral interrupt created by the user’s own. This can be done by adding a new event via the
New User Event button.
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6.4.2 Viewing Event Links

The Event Links tab can be used to view the Event Link Controller events. The events are sorted by peripheral to make

it easy to find and verify them.

E+3 [FSP_Project] FSP Configuration X

= 0

Event Links Configuration

User Events Produced

| | New UserEvent >| | Remove  User Events Consumed

Generate Project Content

| 4 | New User Event I 3 )

‘ Event I

Peripheral Function Event

!

| ADCO_ADI (ADCO A/D scan end interrupt)

=] Single port 0 ADCO_ADI (ADCO A/D scan end interrupt)

Allocations

Peripheral Function Event

DSMIF1 CDCNT_INT_TRG2 No allocation
ESC Latch0 No allocation
ESC Latch1 No allocation
GMAC PTP timer capture 0 No allocation
GMAC PTP timer capture 1 No allocation
Output port group 1 (Port 16) No allocation
Output port group 2 (Port 18) No allocation
Input port group 1 (Port 16) No allocation
Input port group 2 (Port 18) No allocation
Single port 0 ADCO_ADI (ADCO A/D scan end interrupt) |
Single port 1 No allocation
Single port 2 No allocation
Single port 3 No allocation

Summary | BSP | Clocks |Pins | Interrupts | Event Links | Stacks | Compenents

Figure 56 : Viewing Event Links

Like the Interrupts tab, user-defined event sources and destinations (producers and consumers) can be defined by
clicking the relevant New User Event button. Once a consumer is linked to a producer the link will appear in the

Allocations section at the bottom.

Note:

When selecting an ELC event to receive for a module (or when manually defining an event link), only the events
that are made available by the modules configured in the project will be shown.
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6.5 Adding and Configuring HAL Drivers
For applications that run outside or without the RTOS, you can add additional HAL drivers to your application using
the HAL/Common thread. To add drivers, follow these steps:
1. Click on the HAL/Common icon in the Stacks pane. The Modules pane changes to HAL/Common Stacks.
2. Click New Stack to see a drop-down list of HAL level drivers available in the FSP.
3. Select a driver from the menu New Stack > Driver.

£# *[Blinky] FSP Configuration X 5 9= Outline | §] Package
Stacks Configuration Ty _Q‘ +Ecnrsnt
Senerate Project Content
Threads ~  HAL/Common Stacks Ié___New Slack)l
< & HAL/Common |___Oriver > Connectivity
” P ot "
@ g_ioport /O Port Driver on r_joport 49 g_ioport /0 Port @ g_timer0d Timer Driver FreeRTOS 5 Shorage
& Timer O = Driver on r_ioport on r_cmtw -
4 g_timer0 Timer Driver on r_cmtw Creh Timers 4+ Timer Driver on r_cmtw
o) o # Search..

Objects.

Summary |BSP | Clocks | Pins | Interrupts | Event Links | Stacks | Components

Figure 57 : e2 studio Project configurator - Adding drivers

4. Select the driver module in the HAL/Common Modules pane and configure the driver properties in the

Properties view.

e2 studio adds the following files when you click the Generate Project Content button:

e The selected driver module and its files to the rzt/fsp directory
e The main() function and configuration structures and header files for your application as shown in the table

below.

File

Contents

Overwritten by Generate
Project Content?

rzt_gen/main.c

Contains main() calling generated
and user code. When called, the BSP
already has Initialized the MPU.

Yes

rzt_gen/hal_data.c

Configuration structures for HAL
Driver only modules.

Yes

rzt_gen/hal data.h

Header file for HAL driver only
modules.

Yes

src/hal_entry.c

User entry point for HAL Driver
only code. Add your code here.

No

The configuration header files for all included modules are created or overwritten in this folder: rzt_cfg/fsp cfg
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6.6 Reviewing and Adding Components

The Components tab enables the individual modules required by the application to be included or excluded. Modules
common to all RZ/T MPU projects are preselected. All modules that are necessary for the modules selected in the
Stacks tab are included automatically. You can include or exclude additional modules by ticking the box next to the
required component.

@ [Blinky] FSP Configuration = 0
< L - CDI‘If‘a fon Generate Project Content
Group by: Vendor ~ | Filter All ~
Compenent Version Description Variant Lol
~ o Arm
w i CMSIS
w ¢ CMSISS
CoreR. Arm CMBSIS Version 3 - Core (R)
o AWS
w 5, Renesas
w s BSP
w ¢ Board
[7] rzt2m_custom RZT2M Custem Board Support Files (x5P10 x1 boot mode) xspil_x1_boot
[[] ret2m_custom RZT2M Custem Board Support Files (x5P10 x8 boot mode) xspill_x8_boot
[ rzt2m_custom RZT2M Custem Board Support Files (x5P11 x1 boot mode) xspil_x1_boot
[] rzt2m_custom RZT2M Custom Board Support Files (16-bit bus NOR flash boot ma... 16bit_nor_boot
[ rzt2m_custom RZT2M Custem Board Support Files (32-bit bus NOR flash boot me... 32bit_nor_boot
[] rzt2m_custem RZT2M Custom Board Support Files (RAM execution without flash .. ram_execution
[[] ret2m_custom RZT2M Custem Board Support Files (CPU1 RAM execution without... ram_execution_cpul
rzt2m_rsk RSK+RZT2M Board Suppoert Files (RAM execution without flash me.. ram_execution
[ ret2m_rsk RSK+RZT2M Board Suppert Files (xSPID x1 boot mode) xspill_x1_boot
[ rzt2m_rsk RSK+RZT2M Board Suppoert Files (16-bit bus MOR flash boot mode)  16bit_nor_boot
[ rzt2m_rsk RSK+RZTZM Board Support Files (CPUT RAM execution without fla...  ram_execution_cpul
w @ rzt2m
device Board support package for RSADTGO73M28GBG ROAD7GO73M2BGBG
device Board support package for RZTZM
[ device Board suppert package for ROADTGO73M28GBG_CPU1 ROAD7GO7IM28GEG..,
[ device Board suppert package for ROADTGO73M26GBG ROADTGO7IM26GEG
[T device Board suppert package for ROADTGO73M26GBG_CPL1 ROADTGO7IM26GEG..,
] device Board support package for RSADTGO73M24GBG RSADVGO75M24GBG
[T device Board suppert package for ROADTGO73M24GBG_CPLA ROADTGO7IM24GEG..,
[] device Board support package for RSADTGO73M22GBG ROAD7GO73M22GBG
[ device Board support package for ROADTGO73M22GBG_CPU1 ROADTGO7IM22GEG...
[ device Board suppert package for ROADTGOTIM23GEBA ROADTGO7IM28GEA
[ device Board suppert package for ROADTGO73M28GBA_CPU1 ROADTGO7IM2EGEA...
7] device Brard cunnart nackans for ROANTANTSAAIAGRA ROANTANTSMZAGRA
Summary | BSP | Clocks | Pins | Interrupts | Event Links | Stacks | Components

Figure 58 : Components Tab

Clicking the Generate Project Content button copies the .c and .h files for each selected component into the following
folders:

o rzt/fsp/inc/api

o rzt/fsp/inc/instances

o rzt/fsp/src/bsp

e rzt/fsp/src/<Driver Name>

e2 studio also creates configuration files in the rzt _cfg/fsp cfg folder with configuration options set in the Stacks tab.
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Appendix. Known Issues

This chapter describes the known issues regarding the current version of FSP and related platform software.

Most of the issues may requires users to follow some manual operations to resolve the issues or to avoid the problems
caused by the issues. Please follow the operations in the description of the issues if you use the features related the
issues.

FSP Configuration
This section describes the known issues regarding the FSP Configuration.
e2 studio and FSP SC have various configuration features worked on GUI with FSP.

Regarding the overview of each configuration feature (GUI tab) provided as a part of FSP configuration in e2 studio
and FSP SC, please see the chapter 6. “FSP Configuration Users Guide”.

Stacks tab
e  “r gmac” may be showed as “r_ether” incorrectly.
In Stacks tab, “r_gmac” may be showed as “r_ether” incorrectly. Please replace the “r_ether” as “r_gmac”.

FSP Modules

This section describes the known issues regarding the FSP modules.

The FSP provides HAL drivers and BSP configured by FSP Configuration on e2 studio and FSP SC.
Regarding their features, usage notes and API references, please see the related file “FSP Documentation”.

Serial Communication Interface (SCI) UART
e  “R_SCI_UART_BaudCalculate()” of “r_sci_uart” module properly works ONLY when its clock source is
SCInASYNCCLK and its frequency is 96MHz.

The “R_SCI UART BaudCalculate()” of “r_sci_uart” module works ONLY when its clock source is
“SCInASYNCCLK?” and its frequency is “96MHz”; therefore, when the module uses “PCLKM” as its clock source or
the frequency is not 96MHz, the API function will be not work properly.

Serial Peripheral Interface
e  “R_SPI_CalculateBitrate()” of “r_spi” module properly works ONLY when its clock source is
SPInASYNCCLK and its frequency is 96MHz.

The “R_SPI_BaudCalculate()” of “r_spi” module works ONLY when its clock source is “SPInASYNCCLK” and its
frequency is “96MHz”; therefore, when the module uses “PCLKM” as its clock source or the frequency is not 96MHz,
the API function will be not work properly.
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Appendix. Tool Software Limitations
This section describes the limitations regarding the tool software (e2 studio, FSP SC) to create and debug FSP projects.

FSP Smart Configurator

e When installing, please install in the following installation folder.
C:\Renesas\rzt\sc v2022-04 fsp v1.0.0
When sharing a project between different PCs, build errors will occur if the installation folders are different.

e2 studio
e  If [Reset] button is pushed immediately after setting a breakpoint, the program will not stop at the set
breakpoint.

Please run the program once before pressing the [Reset] button.

e Before pressing the reset button on the board, disconnect the e2 studio connection first.
If the reset button is pressed on the board while connected with e2 studio, debugging will not be able to continue.

o  If the following error is displayed when connecting the debugger or when downloading the program, click
the [OK] button to close the dialog and try connecting again.

An error has occurred because the program download to the NOR flash area has failed. The download is successful on

the second connection.

&) Error O .

|'®'| Exception eccurred during launch

Reason:
Errorin final launch sequence:

Failed to execute MI command:
load

Error message from debugger back end:
Could not write register "pc”; remote failure reply 'E..FFFFFFFF *

(Continued on next page)
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e The user program cannot be stopped immediately after the device boot process.

Immediately after the device boot process (boot code), the program cannot be stopped at the beginning of the user
program (loader program).

When debugging, please note the following two points.

1. Operation of [Reset] button

When [Reset] button is pushed, the debugger stops the user program (loader program) about 100ms after the device
boot process (boot code). When debugging the program immediately after the boot process (boot code), insert the loop
part at the beginning of the “hal_entry” function as shown below.

@ * Blinky example application(]
—void hal_entry (wvoid)

int tmp = @;

2 while(tmp <= @x1ee0060) {
tmp++;
i

2. Operation immediately after connecting to the debugger

It looks like the program stopped at the entry point, but it actually forces the entry point to set the PC value after the
program runs. The program may not operate normally even if it is executed as it is. Please press the [Reset] button
before running the program.
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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 LSI 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 /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 LS|, 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 Vi1 (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 Vi (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 LSI 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.



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 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 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.

(Note1) “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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