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RZ/T2M, RZ/T2ME, RZ/N2L, RZ/T2L Group
Quick Start Guide: IwlP Protocol Stack Sample Program

Introduction
This document describes the setup procedure of the sample program that implements IwlIP (lightweight IP)
protocol stack on the Renesas RZ/T2M, RZ/T2ME, RZ/N2L, RZ/T2L platform.

Target Device
RZ/T2M, RZ/T2ME, RZ/N2L, RZ/T2L
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1. Overview

This document describes the setup procedure of the sample program for RZ/T2M, RZ/T2ME, RZ/N2L,
RZ/T2L of Industrial Network

Please note that since RZ/T2ME can run using RZ/T2M project files, we will omit the specific description for

RZ/T2ME.
1.1 Abbreviations / Definitions
Table 1.1. Abbreviations/Definitions
Abbreviations o
Index IDefinitions Description
1 IP Internet Protocol
2 TCP Transmission Control Protocol
3 USB Universal Serial Bus
4 PC Personal Computer
5 SW Switch
6 EWARM Embedded Workbench® for ARM
7 IwlP lightweight IP

1.2 Reference
Technical information about RZ/T2M, RZ/N2L, RZ/T2L is available via Renesas.
Table 1.2 Technical Inputs for RZ/T2M

Document |Description Document Title Document No.
Type

User's Describes the technical details |Renesas Starter Kit+ for r20ut4939ej****
Manual of the RSK+RZT2M hardware. RZ/T2M,RZ/T2ME User’s Manual

User's Provides technical details of the[RZ/T2M Group User's Manual Hardware [r01uh0916ej****
Manual RZ/T2M microprocessor.

Table 1.3 Technical Inputs for RZ/N2L

Document [Description Document Title Document No.
Type

User's Describes the technical details |Renesas Starter Kit+ for RZ/N2L User's  [r20ut4984¢ej****
Manual of the RSK+RZN2L hardware. [Manual

User's Provides technical details of the|RZ/N2L Group User's Manual Hardware |[r01uh0955¢ej****
Manual RZ/N2L microprocessor.

Table 1.4 Technical Inputs for RZ/T2L

Document |Description Document Title Document No.
Type

User's Describes the technical details |Renesas Starter Kit+ for RZ/T2L User’s r20uts164ej****
Manual of the RSK+RZT2L hardware. [Manual

User's Provides technical details of the[RZ/T2L Group User's Manual Hardware  [r01uh0985¢ej****
Manual RZ/T2L microprocessor.

1.3 Limitation / Known Issue

None
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https://www.renesas.com/ja/document/mat/renesas-starter-kit-rzt2m-rzt2me-users-manual?language=en
https://www.renesas.com/en/document/mah/rzt2m-group-users-manual-hardware?language=jp&r=1611101
https://www.renesas.com/ja/document/mat/renesas-starter-kit-rzn2l-users-manual?language=en
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https://www.renesas.com/ja/document/mat/renesas-starter-kit-rzt2l-users-manual?language=en
https://www.renesas.com/en/document/mah/rzt2l-group-users-manual-hardware?language=jp&r=25413951
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2. Features

IwlP (lightweight IP) is an open-source embedded TCP/IP protocol stack. IwIP can implement full-scale TCP
functionality with few resources and is suitable for use in embedded systems. IwIP was originally developed
by Adam Dunkels at the Swedish Institute of Computer Science (SICS), It is now developed and maintained
by a worldwide network of developers. For information on licensing IwIP, see "\common\oss\lwip\COPYING"

in the sample program.

2.1 Package folder structure

Here is a folder overview of the main files:

Please refer to the release notes for the folder tree.

Table 2.1. Folder structure

Folder name Overview

common/oss Iwip+freeRTOS package file
common/renesas/application Applications
common/renesas/module/ether_netif Ethernet API
common/renesas/module/lwip_port Iwip API

common/renesas/module/serial_io

Serial API for log output

SRC

Entry functions, etc.

r01an6560ej0160 Rev.1.60
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3. Requirements (Software&Hardware)

This project was developed and tested in an environment using the following boards and tools:

3.1 RZ/T2M
Table 3.1. RZ/T2M environment
Category Name Version Description
Board Renesas Starter Kit+ User's Manual Renesas
for RZ/T2M, RZ/T2ME | 2.00 RZ/T2M-RSK - Renesas
Starter Kit Plus for RZ/T2M |
Renesas
IDE EWARM 9.60.3 IAR Systems
IAR Embedded Workbench
for Arm | IAR
e? studio 2025-12 RZ FSP
Configurator FSP Smart 2025-12 https://github.com/renesas/rz-
Configurator fsp/releases/tag/v4.0.0
Flexible Software FSP 4.0.0
Package
GCC Compiler GNU ARM Embedded | 13.3.Rel1
Toolchain
Emulator J-Link ™ 8.60 SEGGER
SEGGER - The Embedded
Experts - Downloads - J-Link
[ J-Trace
I-jet IAR Systems
IAR debug probes | IAR
Tera Term Tera Term
Tera Term Open Source
Project
Software Wireshark WIRESHARK
Wireshark « Go Deep |
Download
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https://www.renesas.com/en/design-resources/boards-kits/rz-t2m-rsk?queryID=038938d2a1728819185f796d55e6a770
https://www.renesas.com/en/design-resources/boards-kits/rz-t2m-rsk?queryID=038938d2a1728819185f796d55e6a770
https://www.renesas.com/en/design-resources/boards-kits/rz-t2m-rsk?queryID=038938d2a1728819185f796d55e6a770
https://www.iar.com/ja/products/architectures/arm/iar-embedded-workbench-for-arm/
https://www.iar.com/ja/products/architectures/arm/iar-embedded-workbench-for-arm/
https://github.com/renesas/rz-fsp/releases/tag/v4.0.0
https://github.com/renesas/rz-fsp/releases/tag/v4.0.0
https://www.segger.com/downloads/jlink
https://www.segger.com/downloads/jlink
https://www.segger.com/downloads/jlink
https://www.iar.com/embedded-development-tools/iar-debug-probes
https://teratermproject.github.io/
https://teratermproject.github.io/
https://www.wireshark.org/download.html
https://www.wireshark.org/download.html
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3.2 RZ/N2L
Table 3.2. RZ/N2L environment
Category Name Version Description
Board Renesas Starter Kit+ User's Manual Renesas
for RZ/N2L 1.04 RZ/N2L-RSK - Renesas
Starter Kit+ for RZ/N2L |
Renesas
IDE EWARM 9.60.3 IAR Systems
IAR Embedded Workbench
for Arm | IAR
e? studio 2025-12 RZ FSP
Configurator FSP Smart 2025-12 https://github.com/renesas/rz-
Configurator fsp/releases/tag/v4.0.0
Flexible Software FSP 4.0.0
Package
GCC Compiler GNU ARM Embedded | 13.3.Rel1
Toolchain
Emulator J-Link ™ 8.60 SEGGER
SEGGER - The Embedded
Experts - Downloads - J-Link
[ J-Trace
I-jet IAR Systems
IAR debug probes | IAR
Tera Term Tera Term
Tera Term Open Source
Project
Software Wireshark WIRESHARK
Wireshark * Go Deep |
Download
r01an6560ej0160 Rev.1.60 Page 6 of 63
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https://www.renesas.com/en/design-resources/boards-kits/rz-n2l-rsk?srsltid=AfmBOor2eBzyqfFP6dAGHam0YOquHtFTxrGO1renpy4Ssox6or8tmrve
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https://www.iar.com/ja/products/architectures/arm/iar-embedded-workbench-for-arm/
https://www.iar.com/ja/products/architectures/arm/iar-embedded-workbench-for-arm/
https://github.com/renesas/rz-fsp/releases/tag/v4.0.0
https://github.com/renesas/rz-fsp/releases/tag/v4.0.0
https://www.segger.com/downloads/jlink
https://www.segger.com/downloads/jlink
https://www.segger.com/downloads/jlink
https://www.iar.com/embedded-development-tools/iar-debug-probes
https://teratermproject.github.io/
https://teratermproject.github.io/
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3.3 RZ/T2L
Table 3.3. RZ/T2L environment
Category Name Version Description
Board Renesas Starter Kit+ User's Manual Renesas
for RZ/T2L 1.21 RZ/T2L-RSK - Renesas
Starter Kit+ for RZ/T2L |
Renesas
IDE EWARM 9.60.3 IAR Systems
IAR Embedded Workbench
for Arm | IAR
e? studio 2025-12 RZ FSP
Configurator FSP Smart 2025-12 https://github.com/renesas/rz-
Configurator fsp/releases/tag/v4.0.0
Flexible Software FSP 4.0.0
Package
GCC Compiler GNU ARM Embedded | 13.3.Rel1
Toolchain
Emulator J-Link ™ 8.60 SEGGER
SEGGER - The Embedded
Experts - Downloads - J-Link
[ J-Trace
I-jet IAR Systems
IAR debug probes | IAR
Tera Term Tera Term
Tera Term Open Source
Project
Software Wireshark WIRESHARK
Wireshark * Go Deep |
Download
r01an6560ej0160 Rev.1.60 Page 7 of 63
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https://www.renesas.com/en/design-resources/boards-kits/rz-t2l-rsk?srsltid=AfmBOoplg4pEe-88iEeIp0HVVS3DXSOYSKLqrac8Rdbj4zcqktL-gMbP
https://www.renesas.com/en/design-resources/boards-kits/rz-t2l-rsk?srsltid=AfmBOoplg4pEe-88iEeIp0HVVS3DXSOYSKLqrac8Rdbj4zcqktL-gMbP
https://www.renesas.com/en/design-resources/boards-kits/rz-t2l-rsk?srsltid=AfmBOoplg4pEe-88iEeIp0HVVS3DXSOYSKLqrac8Rdbj4zcqktL-gMbP
https://www.iar.com/ja/products/architectures/arm/iar-embedded-workbench-for-arm/
https://www.iar.com/ja/products/architectures/arm/iar-embedded-workbench-for-arm/
https://github.com/renesas/rz-fsp/releases/tag/v4.0.0
https://github.com/renesas/rz-fsp/releases/tag/v4.0.0
https://www.segger.com/downloads/jlink
https://www.segger.com/downloads/jlink
https://www.segger.com/downloads/jlink
https://www.iar.com/embedded-development-tools/iar-debug-probes
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4. Hardware Setup

This section explains the main hardware. For details about the board you are using, please refer to the user's
manual.

41 RZ/T2M RSK Board

USH 1o Serlal Port Elthemet{ETH2) Emhernsi(ETH1)
USE Connector Connecior Comnector
J-Link& OB USBE HOST Ethemel{ETHI)
USE Connector { Conneclor Connactor

Ro48S PR e g =R b TR
Cahnaty - il | EhercAT LEDs
" ] T ] i

Exfernal DesuggenMicior-33)
e __ Application Board Interface

(Application Headers)
PMOD™{UART)
Connechor
Extemal DebuggenMIP1-20}
Connecior
awnc®
Compalible Connectar
Grove™[I°c)
Connector
External Deduggerii1=1-10}
Connecior
EoveAnalog)
Connector

PMOD ™SRl . wif o] & Vs 3 y WENESAS

Cornechor

CAN Conneclar ————»

mikrosUs™ Connectors

DG PWR IN o ' et 1L B i | LR
(SV. Adaples) ™ 1 PO REEN RN R O

RESET Switch User LEDs User DIP Switch Uisar Swiches

DC PWR IN Power LED{5V)
{5V, USS Type-C)

Figure 4.1 RZ/T2M RSK board layout

1. DIP SW and Jumper SW settings
This is the initial setting in "6. Configuration" of the Renesas Starter Kit+ for RZ/T2M User's Manual.
2. Connect the J-Link to micro USB or J20 with I-jet, switching between them using J9.
Use a USB cable (Type-C) or an AC/DC adapter to supply power.
- When using a USB cable, connect it to CN5.
- When using an AC/DC adapter, connect it to CN6.

4. You may freely connect the Ethernet cables to ETHO, ETH1, and ETH2—either simultaneously or
individually.

r01an6560ej0160 Rev.1.60
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4.2 RZ/N2L RSK Board

USB to Serial Port

USB Connector Ethernet(ETH2) Ethernet(ETH1)
Connector Connector
J-link™ OB e e o
USB HOST Ethernet(ETHO)
USB Connector TR ‘

Connector
|

EtherCAT LEDs

J20

—CN17

DC PWR N

CNGE E— = gy
B o
RESET Switch | SW3
UserLEDs
DCPVR N
(SV,USB Type-C)
CNS

Figure 4.2 RZ/N2L RSK board layout

1. DIP Switch and Jumper Switch Settings

This setting is described in "6. Configuration" in the Renesas Starter Kit+ for RZ/T2L User's Manual.
2. Connect the J-Link to micro USB or J20 with I-jet, switching between them using J9.
3. Use a USB cable (Type-C) or an AC/DC adapter to supply power.

- When using a USB cable, connect it to CN5.

- When using an AC/DC adapter, connect it to CN6.

4. You may freely connect the Ethernet cables to ETHO, ETH1, and ETH2—either simultaneously or
individually.

r01an6560ej0160 Rev.1.60 Page 9 of 63
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4.3 RZ/T2L RSK Board

EtherCAT(ETHO)
USB to Serial Port Connedlor

i OL;SB Connecior | 1oa HosT Ethemet(ETH2) EtherCAT(ETH1)
Connector ~ Connector Connector

UST { l {

mmsr EtherCAT LEDs
& User LEDs
External Debugger(Mictor-38)
Connector
Board

PMOD{UART) ———»
Connector

External Debugger(MIPI-20)
Connector

awmice
Compatible Connector

Grove(FC)
Connector

External Debugger{(MIPI-10)
Connector

Grove(Analog)

Connector

PMOD(SP1)
Connector

CAN Conneclor
mikro™ BUS Connectors

DCPWRIN
(5V, Adapter)

RESET Switch User Switches.

DCPWRIN  UserLED:
(SV, USB Type-C)  Power LED(5V)

Figure 4.3 RZ/T2L RSK board layout

1. DIP Switch and Jumper Switch Settings

This setting is described in "6. Configurations" in the Renesas Starter Kit+ for RZ/T2L User's Manual.
2. Connect the J-Link to micro USB or J20 with I-jet, switching between them using J9.
3. Use a USB cable (Type-C) or an AC/DC adapter to supply power.

- When using a USB cable, connect it to CN5.

- When using an AC/DC adapter, connect it to CN6.

4. Connect the Ethernet cable to ETH2.
The "three interfaces," "three ports," etc., mentioned in this document are only valid on evaluation boards
other than the RZ/T2L.
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4.4 Connecting the Debugger
Connect the evaluation board and debugger according to the tool you are using.

USB cable (J-Link) when

using e2s -
4 I-jet probe P %

USB and connector cable
when using EWARM

Figure 4. 4 Debugger Connection
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5. Host PC Settings

5.1 Interface Property Configuration

Following the following steps, configure the properties of the three interfaces, ensuring that the IP addresses
and MAC addresses are unique and match the execution environment.

1. Refer to the source code within the project package to verify the IP address (‘ip_address’), subnet
mask (‘subnet_mask’), default gateway (‘gateway_address’), MAC address ("hwaddr’), connected LAN
port number ("eth_port’), and other parameters.

2. Echo server host-side port number

Refer to the source code within the project package to verify the host-side port number for the echo
server.

The array data in "g_Iwip_port_netif_cfg™ defines the configuration for the LAN ports to be used on each
evaluation board.

It is not a problem if a configured LAN port remains unconnected.
Note that the RZ/T2L supports only one LAN-connectable port.

For details, please refer to "7. Demonstration of the Sample Application”

There are no differences in the contents of the following source files between e? studio and EWARM.
»  src/renesas/application/lwip_port_instance.c

»  src/renesas/application/lwip_port_main.c

r01an6560ej0160 Rev.1.60
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g lwip port netif cfg[LWIP NIC MAX] =
{
LWIP NIC MAX > 1

.p_next = &g lwip_port_netif_cfg[1],

.p_next NULL,

.dhcp = LWIP_PORT DHCP_DISABLE,
.ip_address = PP_HTONL(LWIP MAKEU32(
.subnet_mask = PP_HTONL(LWIP_ MAKEU32( ,
.gateway address = PP_HTONL(LWIP_ MAKEU32( R
-hwaddr { s R s R s
.p_host_name gp_lwip_port@_hostname_90,
.eth_port = ETHER_PORT @&,

I

LWIP NIC MAX > 1

{
.p_next & lwip port netif cfg[2],
.dhcp LWIP PORT DHCP DISABLE,
.ip_address = PP_HTONL(LWIP_MAKEU32(192,
.subnet_mask = PP_HTONL(LWIP MAKEU32( .
.gateway address = PP_HTONL(LWIP_ MAKEU32( R
-hwaddr { s R s R s
.p host name gp lwip port® hostname 1,
.eth_port = ETHER _PORT 1,

i

LWIP NIC_MAX > 2

4]
L

.p_next NULL,

.dhcp LWIP PORT DHCP DISABLE,
.ip_address = PP_HTONL(LWIP MAKEU32(192,
.subnet _mask PP_HTONL(LWIP_ MAKEU32( R
.gateway_address = PP_HTONL(LWIP_MAKEU32( )
-hwaddr { . . . . .
.p host name gp lwip port® hostname 2,
.eth_port = ETHER _PORT 2,

Figure 5.1 Static IP address

I#define TCP_SERVER_PORT
> TASK_PRIORITY_BASE)

(1824)

10
(2 + LWIP_TASK_PRIORITY_BASE)

Figure 5.2 Port number
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5.2 Ethernet Communication Modes

The following communication modes are available between the PC and the evaluation board; please select
the appropriate mode or combination based on your specific use case.

1.

Routing Mode

In this mode, when communicating with the PC, the evaluation board associates the MAC address of
frames received via the internal Ethernet driver with the NETIF and notifies the IwlP stack of the
reception.

“Management port specific tag”
In the "Stacks" tag of FSP_SC, within "g_ether0 Ethernet(r_ethsw)" of "g_ether0 Ethernet(r_gmac)", the
"Management port specific tag" setting will be as follows:

>

Enable
While this allows for the configuration of the EtherSW and the viewing of settings, data copying
occurs for every frame during transmission and reception, resulting in significant overhead.

Additionally, this setting makes it possible to disable the aforementioned routing mode, resulting in
the following changes.

Source file: src/renesas/module/lwip_port/um_lwip_port_cfg.h

Macro name: UM_LWIP_PORT_ROUTING_SET

Setting value: 1 (Enabled), 0 (Disabled)

Source file: src/renesas/oss_deps/lwip/lwipopts.h

Macro name: ETH_PAD_SIZE 8

When disabled, the IwIP's NETIF and LAN port will be connected via P2P.
For details, please refer to "8. Software Specifications."

Disabled

This setting is the default unless you need to change the configuration, such as forcing port-to-port
forwarding on the EtherSW.

Note that if this is set to "Disabled," routing mode is automatically enabled.
Also, please check the number of macros below.

Source file: src/renesas/oss_deps/lwip/lwipopts.h
Macro name: ETH_PAD_SIZE 0

r01an6560ej0160 Rev.1.60
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g_ethswO Ethernet (r_ethsw)

Figure 5.3 Management port specific tag

Figure 5.4 Routing mode

-

Figure 5.5 ETH_PAD_SIZE
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6. Running the Sample Application
To run an EWARM project, proceed to 6.2. Setting Up the EWARM Sample Project.

6.1 Setting Up the e? studio Sample Project
6.1.1 Starting e? studio
1. Open e? studio and select the workspace directory.

2. Click "Open Projects from File System..." on the File tab.

18} workspace - ¢ studio

File Edit Source Refactor Navigate Search Project Re
New Alt+Shift+N >
Open Fi|e=

I C. Open Projects from File System... I

Recent Files >

Close Editor Ctrl+W
Close All Editors Ctrl+Shift+W
Save Ctrl+S
Save As...

Save All Ctrl+Shift+5
Revert

Move...
Rename... F2

&1 Refresh F5
Convert Line Delimiters To >

Print... Ctrl+P

E

Import...
3 Export...

Properties Alt+Enter
Switch Workspace >

Restart
Exit

Figure 6.1 e?studio File tab
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3. Import the project folder.

> RZ/T2M
Import the following two projects.
The following project has no functionality other than blinking the LED.
Project Name: RZT2M_RSK_IwlIP_cpuO (hereafter referred to as "CPUQ")
Folder : project\rzt2m_rsk\e2studio\RZT2M_RSK_IwIP_cpu0
The following project includes functionality related to "7. Sample Application Demonstration."
Project Name: RZT2M_RSK_IwlP_cpu1 (hereafter referred to as "CPU1")
Folder: project\rzt2m_rsk\e2studio\RZT2M_RSK_IwIP_cpu1
> RZ/N2L
Project Name: RZN2L_RSK_IwlP_single (hereafter referred to as "CPUQ")
Folder : project\rzn2l_rsk\e2studio

> RZ/T2L
Project Name: RZT2L_RSK_IwlP_single (hereafter referred to as "CPUQ")
Folder : project\rzt2|_rsk\e2studio

8 import Projects from File System or Archive O X

Import Projects from File System or Archive —

This wizard analyzes the content of your folder or archive file to find projects and import them in the IDE.

Import source: Extracted zip folder path project\rzt2m_rsk\lwip_single\e2studio ~ |I Directory... | Archive...

|type filter text ‘ Select All
e bl Deselect All
e2studio Eclipse project =B

1 of 1 selected

[ I Hide already open projects

[ close newly imported projects upon completion
Use installed project configurators to:

Search for nested projects

Detect and configure project natures

Working sets
[Jadd project to working sets New...

Select.

Show other specialized import wizards

()
A
o=}
]
=

Figure 6.2 Import project on e?studio
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6.1.2 How to generate source code and how to build
If there is a script folder in the Project Explorer window before code generation, the following precautions
are required.

If an "Id" file exists in the "script" folder, using a file other than those in that folder may result in
unexpected outcomes, such as build errors.

If you change the boot mode or FSP version, the "Id" file will be overwritten during code generation;
therefore, please save it beforehand and restore the saved "Id" file after code generation is complete.

If there is no change, there is no rewriting.

1. Click the “Configuration.xml”.

@ workspace - RZT2M_RSK_IwlIP_single/src/renesas/apy
File Edit Source Refactor Navigate Search Project

* Debug &1 RZT2M_RSK_IwlP_

~ &5 RZT2ZM_RSK_IwIP_single (in e2stuclio)
wl Includes
2 sre
B src/oss

&8 src/renesas

(= script

I # configuration.xml I
= ROAD7GO75M28GBG. pincfg
= rzt_cfg.txt
= RZT2M_RSK_IwlIP_single Debug_Flat jlink
# RZT2M_RSK_IwIP_single Debug_Flatlaunch

Figure 6.3 Configuration

2. Onthe "FSP Smart Configurator" screen that appears, check the following settings in the "BSP" tab
and click "Generate Project Content". The generated folder will be added to your workspace.

For RZ/T2M, always start with CPUO.

+ RAM boot (RAM execution without flash memory)
> RZ/T2M
CPUO and CPU1 have the same settings.
* Board : RSK+RZT2M (RAM execution without flash memory)

> RZ/N2L
+ Board : RSK+RZN2L (RAM execution without flash memory)

> RZ/T2L
+ Board : RSK+RZT2L (RAM execution without flash memory)
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W *[RZN2L_RSK_IwlIP_single] FSP Configuration X

Board Support Package Configuration

==

0

Generate Project Content

~
Device Selection
FSP version: 2.0.0 bt Bowd Datells
- Renesas Starter Kit+ for RZ/N2L CPU B
I Board: RSK+RZN2L (xSPI0 x1 boot mode) g I (1] boot mode)
Device: R9A0TGOB4MO4GBG
Core: CR52 0
RTOS: FreeRTOS
v

<

Summary BSP Clocks Pins Interrupts Event Links Stacks Components

) Console X 4 Search (% Problems &} Debugger Console @ 27—k 7591~

Figure 6.4 Generate Project Content

Q workspace - RZT2M_RSK_IwlIP_single/configuration.x
File Edit Source Refactor Navigate Search Project

# Debug

| ERZT2M RSK IwiP

[T =Nr— & 3 =
& Project Explorer BSY E =0

v &5 RZT2ZM_RSK_wIP_single (in e2studio)

i) Inclucles

=zt

= rzt_cfg

2 rzt_gen
sSIC

B src/oss

&8 src/renesas

= script

i configuration.xml

[E R9A07GO75M28GBG.pincfg

= rzt_cfgtxt

= RZT2M_RSK_IwlP_single Debug_Flat jlink
RZT2M_RSK_lwlP_single Debug_Flatlaunch

[

S

Figure 6.5 Generate project folder

3. Click the Build button in tool bar to build the project and confirm that there is no error message in build
message log.

For RZ/T2M, always start with CPUO.

Q e2studio 2024 01 _rzn fsp_2.0.0 - RZN2L RSK_IwlP_single/configuration.xml - e’ studio

File Edit Navigate Search Project Renesas Views Run Window Help
SAKF o | [ i3 4~ Q v ik v 35 O

Figure 6.6 Build button

W
4
&
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£ console X | 4" Search|[% Problems & Debugger Console| @& ZAY-F- T34~

CDT Build Console [RZN2L_RSK_IwlIP_single]
¢:/renesas/rzn/e2studio_v2024-081.1_fsp_v2.0.0/toolchains/gecec_arm/arm-gnu-toolchain-12.2.
arm-none-eabi-size --format=berkeley "RZN2L_RSK_lwIP_single.elf"

text data bss dec hex filename

93632 8360 533344 635336 9blc8 RZN2L_RSK_lwIP_single.elf
arm-none-eabi-objcopy -0 srec "RZN2L_RSK_lwIP_single.elf" "“RZN2L_RSK_lwIP_single.srec"

10:52:37 Build Finished. @ errors, 40 warnings. (took 24s.14@ms)

Figure 6.7 Build message
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6.1.3 Downloading the application and running the debugger
Please follow these steps for each project.

1. Focus on the CPUO project and click the Debug button on the toolbar to download the CPUQ program
and launch the debugger.

File Edit Refactor Mavigate Search Project Renes

‘WA % N ¢SIn DPHBIA P AIE e

B ProjectExplorer x B S ¥ ¢ = O M startup_corec X

— R:yawly]

Figure 6.8 CPUO Debug button

2. Dialog response

When starting the debugger, if a dialog other than an error display appears depending on the usage
environment, select "Switch", "Yes", "OK", etc. to close it.

3. The program will stop at the breakpoint set at startup, so simply click the Run button on the toolbar.
For RZ/T2M, continue with CPU1.

Before running, connect your PC as described in "7. Sample Application Demonstration."

File  Edit
LI

i Project Explore

Figure 6.9 CPUO Run button
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4. Next, focus on the CPU1 project and click the Debug button on the toolbar to download the CPU1
program and launch the debugger.
At that time, the following dialog box will appear, so please click "No".

e T2M - € studio
File Edit Source Refactor MNavigate Search Project

‘me S

Project Explorer

Figure 6.10 CPU1 Debug button

e Launcher

ﬂ A Renesas GDB debug session is already active.

Do you want to terminate all currently active debug sessions before starting the new
session? (Note: Selecting No may result in unstable debug functionality)

[CJ Remember my decision

Figure 6.11 CPU1 Duplicate confirmation

5. Other Dialogs
If a dialog other than an error message appears due to your environment or other reasons, close it by
selecting "Switch," "Yes," or "OK."

6. The program will stop at the breakpoint set at startup, so simply click the Run button on the toolbar.
e T2M - e® studio
File Edit MNavigate Search Project Renesas\
HE% A iajpagzm.i3iAap

Project Explorer < = O

Figure 6.12 CPU1 Run button
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6.2 Setting Up the EWARM Sample Project
For each of the project files listed below, please perform steps 1 through 3 below.

6.2.1 Starting EWARM
1.  Open the EWARM.

2. Click “Open Workspace...” in File tab.

> |AR Embedded Workbench IDE

File | Edit View Project Tools Window Hs
™ MewFile ctri+N |

1™ Mew Workspace [

] OpenFile... Ctrl+0
5] Open Warkspace... I

| ] Open Header/Source File Ctrl+ Shift+H
Close Ctrl+F4

Save Workspace

LY

|
=y
@ Save Workspace As...
&l

Close Workspace
Figure 6.13 EWARM file tab

3. Select the Workspace File(.eww) and click the Open button.

> RZ/T2M
Open the following two projects in separate EWARMSs.
The following project has no functionality other than blinking the LED.
Project file: RZT2M_RSK_IwIP_cpu0O.eww (hereafter referred to as "CPUQ")
Folder: project\rzt2m_rsk\ewarm\RZT2M_RSK_IwIP_cpu0

The following project includes functionality related to "7. Demonstration of the Sample
Application"

Project file: RZT2M_RSK_IwIP_cpu1.eww (hereafter referred to as "CPU1")

Folder: project\rzt2m_rsk\ewarm\RZT2M_RSK_IwlIP_cpu1

> RZ/N2L
Project file: RZN2L_RSK_IwlP_single.eww (hereafter referred to as "CPUQ")
Import the folder: project\rzn2l_rsk\ewarm.

> RZ/T2L
Project file: RZT2L_RSK_IwlIP_single.eww (hereafter referred to as "CPUQ")
Import the folder: project\rzt2|_rsk\ewarm.
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6.2.2 How to generate source code and how to build
1. Notes on Code Generation.

If an "icf" file exists in the "script" folder, using a file other than those in that folder may result in
unexpected outcomes, such as build errors.

If you change the boot mode or FSP version, the "icf" file will be overwritten during code generation;
therefore, please save it beforehand and restore the saved "icf" file after code generation is
complete.

For RZ/T2M, build projects for CPUO and CPU1.
For RZ/T2M, do not open two "FSP Smart Configurator" projects simultaneously.
2. Launching the FSP Smart Configurator

If you have not set up the Configurator, see "5.4.1 Launch FSP Smart Configurator from IAR EWARM"
in "Getting Started with Flexible Software Package."

If you are unable to start FSP_SC when installing it because you specified an installation destination
other than the default, please correct it using the following method according to your environment.

If you want to always use the same version of EWARM and FSP_SC

In "5.4.1 Launch FSP Smart Configurator from IAR EWARM," delete "$RASC_EXE_PATHS$" from
the "Command" field and use "Browse..." to specify the installed "rasc.exe."

If you want to link and launch FSP_SC for each project
In the workspace's "buildinfo.ipcf," change the environment variables as follows:

<group name="RA Smart Configurator">

<argVar>

<name>RASC_EXE_PATH</name>
<value>C:\Renesas\fsp_sc\eclipse\rasc.exe</value>

« Change this path to your installation location.

how to set it up.

> RZM2L_RSE_lwIP_single - IAR Embedded Workbench IDE - Arm 9.50,1
File Edit View Project |-jet _ Tools | Window Help

DO Y £ Options...

Workspace Filename Extensions...
Debug) Configure Viewers...
Files Configure Custom Argument Variables...
=] - RZNQL_RSK_I“]P_Sin )‘G Configure Tools...
I—EJ B cormmon
| Bl os= IAR Project Converter
| Bl renesas I . I
L e e e oot FSP Smart Configurator

Figure 6.14 Tools tab
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3. Code Generation Procedure
After clicking "FSP Smart Configurator," check the following settings under the "BSP" tab on the screen
that appears, and then click "Generate Project Content." The generated folder will be added.

> RZ/T2M
CPUO and CPU1 have the same settings.
Board : RSK+RZT2M (RAM execution without flash memory)

> RZ/N2L
Board : RSK+RZN2L (RAM execution without flash memory)

> RZ/T2L
Board : RSK+RZT2L (RAM execution without flash memory)

!E C¥Workspace¥e2studio_2024_01_rzn_fsp_2 0.0¥RZN2L_IwlP_RSK_rev0200¥ project¥rzn2l_rsk¥lwip... - O Ed

File Window Run Help

£ [ewarm] FSP Configuration * = O % ESPp Visualization il
. : ) T &

Board Support Package Configuration | . ... Praject Content K Sl

Device Selection

FSP version: 2.0.0

Board: RSK+RZN2L (RAM execution without flash memory)
Device: RIAODTGO84MO4GBG
Core: CR52 0
RTOS: FreeRTOS
W
< >
Summary BSP Clocks Pins Interrupts Event Links Stacks Components » A
Ol Properties (£ FER ™ % < D @console B~ 0 =0

RSK+RZN2L (RAM execut..without flash memory) No consoles to display at this time.

Settings Property Value 2

< >

Figure 6.15 FSP SC Smart Configurator
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4. Build Procedure

Click "Make" on the Project tab or click the button to build. When the build is complete, build messages
will be displayed in the Build Console window, displaying the compilation target files and the number of
errors/warnings.

For RZ/T2M models, please start execution from CPUO.

> RZM2L_RSK_lwlP_single - IAR Embedded Workbench IDE - Arrr

File Edit View | Project | ljet  Tools Window Help
Add Files...
Add Group...
Import File List...
Add Project Connection...
Files . 5
Edit Configurations...
E @RZNZLR
£ B commd % Remove
B oss .
B rere Create New Project...
] d @ Add Existing Project...
&y Options... Alt+F7
Ho
= B Flex S Version Control System »
Bl =
B Con 2 .
B Gien Compile Ctri+F7
B Prog @ Rebuild Al
L— B buildinf] & clean
Batch build... Fa

Figure 6.16 Make button 1

> RZN2L_RSK_twiP_single - IAR Embedded Workbench IDE - Arm 9.50.1 - o X
fle Edit View Project |Jet Jooks Window Help

Debug

Files o
5 @RZN2ZL_ RSK_IwIP _sii v
(= ol common
|~ ol Flex Software
— D buildinto ipef

& Output

RZN2L_RSK_IwlP_single

Messages File Line
50% Generating Secure Bundle100% Generating Secure Bundle

Total number of errars: 0
Total number of wamings: 0

Build succeeded

Bulld Debuglog
Ready Errors 0, Warnings 0 Ln 1, Col 1 System CAP NUM ovr BB

Figure 6.17 Make button 2 and Build console
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6.2.3 Downloading the application and running the debugger (single-core version)
1. Click "Download and Debug" under "Project" on the menu bar, or click the Debug button to download
the application program. After the debugger starts, the program will stop at the set breakpoint.

For RZ/T2M, skip this section and proceed to” 6.2.4. Downloading the Application and Running the
Debugger (Dual-Core Version)”

> RZN2L_RSK_lwlP_single - IAR Embedded Workbench IDE - Amn
File Edit View I_’_rg}_ex:t l-jet  Tools Window Help

R al =N [& Add Fites...

Workspace Ce Add Group...

m Import File List...

I Add Project Connection...
Files

= ‘ RZN2ZL R Edit Configurations...

{5 B common % Remove
| = Woss

| = Wirenes| 1) Create New Project...
| 2 i ap} | Add Existing Project...

| Ha @1
| L& B £ options... Alt+F7
| —= W mo
| L@ B osd Versian Control System L
(1 8l Flex Soft .
|— Dbuildino] @ Make s
L i Output Compile Ctrl+F7
@ Rebuild All
& Clean
@ Batch build... F8
L Clean Browse Information
RZN2L_RSK_Iw|
C-STAT Static Analysis 14
Build
T — €3 stop Build Ctrl+Breal
Messages
° Download and Debug Ctri+D I

* = Debug without Downloading
) Attach to Running Target

i Make & Restart Debugger Ctri+R
Restart Debugger Ctri+ Shift+R
Download »

B..0d | Fiahin Lan

Figure 6.18 Download and Debug button

> RZNZL_RSK_IwlP_single - IAR Embedded Workbench IDE - Arm 9.50.1
File Edit View Projet Ljet Tools Window Help

DA RE e YD C ~LQo sG> NR Re=lof Uial

Figure 6.19 Debug button
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2. Click the Go button. If the program is running correctly, it will wait for a TCP/IP connection request.

Before running, please connect your PC as described in "7. Sample Application Demonstration.”

> RINZ2L_RSK_lwlIP_single - IAR Embedded Workbench IDE - Arm 9.50.1
Eile Edit Yiew Projet Debug Disassembly [jet Tools Window Help

NABS L8 L BNLD.C 14 Q2 $2<08>NE ROs©colinsr i .]oa.T
Workspace w 0 X | mainc x -
Debug \main() fol
B {
Files o /* Check err, problem occurred. */
B @RZN2L_RSK_IwlP_sing ¥ rtos_startup_err_callback(g_fsp_common_initialized_semaphore, @);
| ol common r }
[ W Flex Software g_fsp_common_thread_count--;
— D buildinfo.ipct [ 3 ¥
) il Output E: }
L3 int main(void)
=] 21
g_fsp_common_thread_count = 8;
g_fsp_common_initialized = false;
/* Create semaphore to make sure common init is done before threads start running. */
g_fsp_common_initialized_semaphore =

#1f configSUPPORT_STATIC_ALLOCATION
xSemaphoreCreateCountingStatic(
#else

xSemaphoreCreateCounting(

#endif

RZN2L_RSK_IwIP_single 258,

Figure 6.20 Break point and Go button
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6.2.4 Downloading the application and running the debugger (Dual-Core Version))
Please perform the following steps.

1. Close EWARM for the CPU1 project.

2. Click "Download and Debug" in the "Project" menu bar, or click the Debug button to download the
application program. After the debugger starts, the program will stop at the set breakpoint.

> RZM2L_RSK_lwlP_single - IAR Embedded Workbench IDE - Am
File Edit View I_’_rg}_ex:t l-jet  Tools Window Help

PN 0 @ | L8] AddFiles..
-Wod“tsp- a“c”e. - [= Add Group...
m Import File List...

I Add Project Connection...
Files

B @RZN2ZL_R:
{5 B common % Remove
| = Woss

| L= direnes| )
| LI AP Y add Existing Project...
o

Edit Configurations...

Create New Project...

| Ho BRI
| Lm B Options... Alt+FT
| —= W mo
| L@ B osd Version Control System 14
(1 Wl Flex Soft
- [ buildinfo

L= i Output | |

Make F7

Compile Ctrl+F7

Clean

! ]
@ Rebuild All
&
&

Batch build... F&

L Clean Browse Information

BZMN2L_RSK_Iw|
C-5TAT Static Analysis 3
Buikd
T — €3 stop Build Ctrl+Breal
Messages

° Download and Debug Ctri+D I

* = Debug without Downloading
) Attach to Running Target
i Make & Restart Debugger Ctri+R

Restart Debugger Ctri+ Shift+R

Download »

B..0d | Fiahin Lan

Figure 6.21 Download and Debug button

> RZNZL_RSK_IwlP_single - IAR Embedded Workbench IDE - Arm 9.50.1
File Edit View Projet Ljet Tools Window Help

DA RSSO C ~LQo s> RNR Re=lo] lia

Figure 6.22 Debug button
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3. As CPUO downloads, CPUOQ will become the master and the CPU1 project will automatically start as
the slave, and both projects will stop at the set breakpoints.

4. Click the Run button in the CPUQ project, then run the CPU1 project in the same way.

Before running, connect via UART to a PC running terminal software.

IAR Embedded Workbench IDE - Arm 9.50.1

2 RZT2M_RSK_IwlIP_single -

File Edit View Project Debug Disassembly |-jet Tools Window Help

NOR@ = R0 OC - LGOS 8 s L /D.EGC=§ﬁ1r’bivEL,:
Workspace ¥ B X | startup_corec x w | Disassembly
Debug - fin Goto:|

160 /*1*******1*1*****’V*?*****’V*?*******1*1*****’V*1*****’V*1*******1*1*******1*******1*******1’ —

Files -] ISIT * Default exception handler. Disassem
5 @RZT2M_RSK_IwlP_s... v 162 B s e 0xl0
i Flex Software 163  void Default_Handler (void) 0x10
| B buidinto ipef AUE 0x10
Lem 1P 165 /** A error has occurred. The user will need to investigate the cause. Common problem: 0x10

= Output 166 * or use of an invalid pointer. Use the Fault Status window in e2 studio or manually 0x10
167 * registers for more information. X
168 %4 0=10
169 BSP_CFG_HANDLE_UNRECOVERABLE_ERROR(8) ; 0=10
170 } 0=10
171 0=10
172 ] /R Rr b otk ok oo KRR R KRR KRR KKK RO R K R R K R R KK AR KR K R KK R 010
173? * After boot processing, LSI starts executing here. 0x10
174 e 3 o o o o S e ok o o o o o e o o o o o o o oK o o o o ok o e o o o o oo o ok ook o ok o o Ko ok oo o ok R ok ok KR K R R K R R K R R Rk b
175| BSP_TARGET_ARM void system_init (void) I ek
176 B¢ 0=10

= 177 asm volatile ( 0=10

178 —set_hactlr: \n" 0x1(
179 " MOVW r@, %[bsp_hactlr_bit_1] \n" /* Set HACTLR bits(L) */ 0x10
180 " MOVT re, #0@ \n" _ as
181 " MCR  pil5, #4, r@, cl, c8, #1 \n" /* Write r@ to HACTLR */]
182 ::[bsp_hactlr_bit_1] "i" (BSP_HACTLR BIT_L) : "memory");
13

Figure 6.23 CPUO Go button

2 RZT2M_RSK_IwIP_double -\AR Embedded Workbench IDE - Arm 9.50.1
File Edit View Projet Debug Disassembly |-jet Tools Window Help
DDRe 8 KD D0 -xQ:S-E<U>Ju‘I.-:'-Gc=ﬁ1r’-v'll_|u
Workspace ¥ B X | startup_core.c X Dicissernbly
Debug . [system_init() FtJ Gow:
- . 160 ¥ FEkE s M EEEERERER R R AR, * M .
Files & IGIT * Defautt exception handler. Disass
j‘RZTZM RSK I*{P d oy 162 AR R R R R R R R R R R R R R R AR R R E R AR RN R R AR ERR R RN R O=l(
|-& i comman 163 vo:ld Default_Handler (void) O=ll
e 164 0x1l
{1 Wl Flex Software - -
ety 165 /** A error has occurred. The user will need to investigate the cause. Common probler 0x1l
'i & buildinfo.ipcf | 166 * or use of an invalid pointer. Use the Fault Status window in e2 studio or manuali nait
= Output | 167 * reglsters for more information. Dxll
168 -
169 BSP CFG_HANDLE_UNRECOVERABLE_ERROR(8); Ox1(
17e Ox1(
171 Dx1(
172 e krhn hrrrn ke . crntns Oxil
173 * After boot processing, LSI starts executing here. Oxl(
174 i » »: b
175 BSP_TARGET_ARM void system_init (void) | gﬂi:
176 T =
% 177 __asm volatile ( Ox1(
178 "set_hactlr: \n" 0x1(
179 MOVW re, ¥[bsp_hactlr_bit 1] },n,'f,j;s,e’t, HACTLR bits(L) */ O=1(
180 n MOVT re, #@ B
181 " MCR pi15, #4, ro, c \n /* Write ro to HACTLR */
182 ::[bsp_hactlr_bit_1] "i" (ssp rwcmz BIT_L) |: "memory");
183
184 sem ualatila

Figure 6.24 CPU1 Go button

r01an6560ej0160 Rev.1.60

Page 30 of 63
Jul 31, 2026 RENESAS



RZ/T2M, RZ/T2ME, RZ/N2L, RZ/T2L Group Quick Start Guide: IwlP Protocol Stack Sample Program

7. Demonstration of the Sample Application

The sample program demonstrates the echo server function and the IwlIP add-on, "iperf" and "SNTP," which
are located in the "apps" folder and can be executed.

7.1 Connecting to a PC
Follow the steps below to connect the evaluation board to the communication PC.

1. Connect the "USB to Serial Port" port shown in "4. Hardware Settings" to your PC using a USB cable.

2. Todisplay log data from the evaluation board, launch terminal software such as "Tera Term" using the
following protocol.

We will use "Tera Term" here.
Port: Port added by connecting to the evaluation board
Speed: 115200
Other: DATA8 / NONE / 1 bit / Local Echo OFF

3. Connect the Ethernet port shown in "4. Hardware Settings" to your PC's NIC using a LAN cabile.

USB to UART cable

Ethernet LAN cable -%

Figure 7.1 Communication terminal connection

r01an6560ej0160 Rev.1.60 Page 31 of 63
Jul 31, 2026 RENESAS



RZ/T2M, RZ/T2ME, RZ/N2L, RZ/T2L Group Quick Start Guide: IwlP Protocol Stack Sample Program

4. Startup Screen
As shown in the figure above, when you connect the UART to the PC and start up the evaluation board,
the following screen appears in the PC's terminal software.

Figure 7.2 Startup screen
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7.2 SNTP Client

When this sample program is launched, if it can connect to an NTP server, it will acquire and display time
data for 15 seconds. If data cannot be retrieved within 15 seconds, a log message indicating this is
displayed, and the program proceeds to the next process.

1. SNTP Configuration

»  Verifying the NTP server IP address

Please modify the NTP server IP address to match your operating environment, referring to the
settings in the source file below.

Source file: src/renesas/application/lwip_add_on_main.c
Note: There is no difference between e? studio and EWARM.

Figure 7.3 NTP server IP address

2.  NTP Server Configuration

For this sample program, operation was verified using the Windows NTP server function.
The NTP server is disabled by default but can be enabled by modifying the registry.

Please note that NTP servers are not supported, so please check the web or other resources for setup
instructions.
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7.3 iperf Client/Server
This sample program uses iperf to measure the Ethernet baud rate.

PC-side application: iperf2-1-9win (freeware)

Evaluation board: Add-on located in the IwIP "apps" folder

7.3.1 Procedure for measuring communication speed
Perform the measurement according to the following steps:

Start the IwIP sample program.
The following message appears on the startup screen:

"<< |PERF2 server application start >>"
Start the server from the PC's terminal software using the following command:
"iperf-2-1-9-win.exe -s"

From the PC, verify the destination IP address and transmit data for 10 seconds using the following
command:

"iperf-2-1-9-win.exe -c 192.168.10.170"

Once communication from the PC completes, the evaluation board automatically transmits data back to
the source (PC) address for 10 seconds.

Transmission and reception communication speeds are not displayed on the evaluation board's terminal,
please check them on the PC's terminal.

The iperf parameters are as follows:
> PC
» Client: iperf-2-1-9-win.exe -¢ 192.168.10.170
»  Server: iperf-2-1-9-win.exe -s
» Evaluation Board
» Client: Uses the source address from the received data; other settings are default.

»  Server: IP address set to ANY;; other settings are default.
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USB to UART cable

Transmit from PC (192.168.10.1) to evaluation board -%
(192.168.10.170) for 10 seconds

l

After reception is complete on the evaluation board,
store the source IP address

!

Transmit from the evaluation board to the stored IP
address (192.168.10.1)

Figure 7.4 Communication sequence
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7.4 Echo Server

In this sample program, the echo server is always running, so after startup, you can communicate via
TELNET from your PC's terminal software.

»  TELNET port number: As configured in "5.1. Ethernet Property Settings"
» P address: One of the IP addresses configured in "5.1. Ethernet Property Settings"

»  Maximum number of connections: 10

Tera Term: New connection X
O TCR/IP Host: | 192.168.10.170 "
B History _
Service: Q) Telnet T pose: —ES-DDD
(O SSH SSH version: SSH?
() Other

IP version: AUTO

() Serial COM3: USB L7 5/

oK ‘ Cancel Help

Figure 7.5 Tera Term Configuration
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8. Software Specifications

8.1 Software Structure

An overview of the software is shown below.

Legend in the figure: ( ) Destination of the corresponding source file

Applications
Echo server, SNTP, lwiperf
(common\renesas\application)

Iwip 2.2.0
(common\oss\lwip)

freeRTOS
(rz*\aws\)

API
Iwip,Ethernet, UART
(common\renesas\module)

driver
/0. Ethernet. UART
(rz*\fsp\)

Figure 8.1. Software Architecture Diagram
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8.1.1  Components Overview
Functionality overview in the overview diagram

Table 8.1. Overview of Each Component

Group Folder name Overview
Applications common/renesas/application Demonstration App
SRC Entry functions etc.

API common/renesas/module/ether_netif | Ethernet API

common/renesas/module/lwip_port Iwip API

common/renesas/module/serial_io UART API

0S Rz*/aws/ freeRTOS
driver rz*/fsp/ Ethernet driver
rz*/fsp/ UART driver

8.1.2 Drivers Used
The stacks used in FSP are shown below.

Table 8.2. Sample Software Support Status

Stack Name function

g_ioport I/O Port Driver Pin Settings, Control
g_ether0 Ethernet Ethernet communication
g_uart0 UART Serial communication

Heap 4 Allocating heap for FreeRTOS
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8.2 Task

The task properties used in the sample program are shown below.

Table 8.3. Task List

Module Task name Priority | Stack size Synchronous mode Overview
[bytes]
Main Main thread 5 1024 Pause after initialization | Main task
Ethernet Ethernet 3 1024 Wake up every 1 Ethernet link
Port Monitor Task second status monitoring
Ethernet 4 2048 Received events Waiting for
Reader Task received Ethernet
data
IwlP Port iperf_client_task | 4 1024 Waiting for Iperf send Iperf send event
event
IwlP Port wlP 4 2048 Queue notification LINK status
events notification
processing
IwlP TCP Server 3 1024 Received events Reception
task processing within
IwlP
TCP Server 3 1024 Waiting for reception Reception and
task(No.)* transmission

* This is a client connection task; it can connect up to 10 lines, and the (No.) indicated will be a number from
1 to 10. the "(No.)" in the name corresponds to a number from 1 to 10. Note that the specifications for all
tasks (1 through 10) are identical.

Table 8.4. RTOS Max Priority

ltem
Max Priority
8.2.1 Resources

The resources used are shown below.

Table 8.5. Used Resource

Resources used Format Module Use

Heap4 Heap memory All modules Ethernet transmission and
reception data

queue Queue Ethernet port Link status notification
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8.2.2 Task Operations
The following diagram shows the relationships between tasks.

Boot
Main thread IwlP
Initialization and Notify with registered Queue processing on
application execution callback state change

Hibernate after completion

Ether Status

Ether receive task monitoring task

Callback from ISR

g_ether0 Ethernet(r_gmac)

Legend :

Driver internal processing Task(thread)

Figure 8.2. sequence

r01an6560ej0160 Rev.1.60

Page 40 of 63
Jul 31, 2026 RENESAS



RZ/T2M, RZ/T2ME, RZ/N2L, RZ/T2L Group Quick Start Guide: IwlP Protocol Stack Sample Program

8.3 Received Packet Mirroring and Transmission Functions

Please refer to the following documentation when directly capturing received data from the driver or
performing direct transmission without going through IwlP..

1.  Overview

Boot IwlP Additional Modules

4 N

Registering notification
callbacks for additional
modules

- /

Notify the registered callback function of the
status and received data

Ether

Ether receive task Status monitoring
task

Transmission
Callback from ISR function
g_ether0 Ethernet(r_gmac)
Legend :
Added processing IwlP API
Figure 8.3. sequence
r01an6560ej0160 Rev.1.60 Page 41 of 63

Jul 31, 2026 RENESAS



RZ/T2M, RZ/T2ME, RZ/N2L, RZ/T2L Group Quick Start Guide: IwlP Protocol Stack Sample Program

2. Mirroring

To enable the mirroring function, register a callback function using the Ethernet API to receive the LINK
status and received data (MAC frames).

»  Parameters when registering a callback function
Please create it as follows, referring to the existing process.

Table 8.6. Callback function parameters

T—2 DR M=

struct Initial value: NULL,; writing is prohibited except for the initial
st_ether_netif _callback_link_node * value.

p_next;

void (* p_func) Callback function (function that receives notifications).
(ether_netif callback args t*);

ether_netif_callback_args_t* Data (ether_netif _callback_args_t) set when the callback
p_memory; notification occurs.

Specifies the target port(s) for the callback notification. To
specify multiple ports, combine the values for each port using
request_port_t Request_port; a bitwise OR operation.

1: ETHO, 2: ETH1, 4: ETH2

void const * p_context; Data to be added to the callback parameters.

»  Callback registration function

usr_err = gp_ether_netif0->p_api->callbackAddstart(gp_ether_netif0->p_ctrl,
ether_netif _callback_link_node_t*);

» Parameters for the callback function

Table 8.7. Callback parameters

ether_netif_callback_args_t Data is set during the callback.
ether_netif_callback_event_t event Callback type

ether_netif frame_t* p_frame_packet Received data
ether_netif_monitor_queue_t * p_port_status Port status at the time of the event

void const * p_context; Data specified during callback registration

3. Transmission Function
To transmit a MAC frame without going through IwIP, use the function as follows:
»  Transmission function parameters
Create a new ‘static ether_netif frame_t* and initialize it to zero.

buffer[] : Copy the data to be transmitted here.

length : Transmission length

port:  Destination port number (1: ETHO, 2: ETH1, 4: ETH2)
»  Transmission function

usr_err = gp_ether_netif0->p_api->send(gp_ether_netif0->p_ctrl , ether_netif frame_t *);
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8.4 Multi-interface
8.4.1 Interface Property Table

g lwip_port_netif cfg[LWIP_NIC_MAX] =

{
LWIP_NIC MAX > 1
.p_next & lwip port netif cfg[1],

.p_next NULL,

.dhcp LWIP_PORT_DHCP_DISABLE,
.ip_address = PP_HTONL(LWIP_ MAKEU32(
.subnet _mask PP_HTONL(LWIP_ MAKEU32(
.gateway_address = PP_HTONL(LWIP_MAKEU32(
_hwaddr { 5 . . 5

-p_host_name EP_lWip_pDPt@_hostnaﬁe_@,
.eth_port = ETHER_PORT @,

T
LWIP_NIC_MAX > 1
{
.p_next & lwip port netif cfg[2],
.dhep LWIP_PORT_DHCP_DISABLE,
.ip_address = PP_HTONL(LWIP MAKEU32(192,
.subnet _mask PP_HTONL (LWIP_ MAKEU32( R
.gateway address = PP_HTONL(LWIP_ MAKEU32( .
_hwaddr { 5 . 5

.p_host_name gp_lwip_port@_hostname_1,
.eth_port = ETHER PORT 1,

}_r

LWIP_NIC_MAX > 2

{
.p_next NULL,
.dhcp LWIP PORT DHCP DISABLE,
.ip_address = PP_HTONL (LWIP_MAKEU32(192,
.subnet_mask = PP_HTONL(LWIP MAKEU32( .
.gateway address = PP_HTONL(LWIP_ MAKEU32( R
-hwaddr { s R s R s
.p_host _name gp_lwip port® hostname 2,
.eth_port = ETHER _PORT 2,

Figure 8.4. sequence
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1. Property Details
Details of the property items are provided below.

Table 8.8. Interface properties

Variables overview
Pointer to an array of interface structures

.p_next Set this data to "NULL" to limit the number of property data entries; any
subsequent data will be ignored.

.dhcp IP address

.ip_address Subnet mask

.subnet_mask Default gateway (connected host PC)

.gateway_address MAC address

.hwaddr Network name
.p_host_name IP address

LAN port(s) used: 1: ETHO, 2: ETH1, 4: ETH2 (use a logical OR for multiple
.eth_port ports)

This enables callbacks for received data and LINK status for the LAN ports
specified by the bitmask.

2. Notes on Properties
IP addresses and MAC addresses cannot duplicate those of other interface properties.

If multiple LAN ports are specified in the LAN port settings with the intention of allowing cable
swapping, connect the LAN cable to only one of the specified ports.

If different IP and MAC addresses are required, do not simply swap the LAN cable; instead,
configure two interfaces and use routing to direct traffic intended for a single IP address.
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8.4.2 Routing

With multi-interface configuration, the Ethernet driver and IwlP associate received frames with the
corresponding NETIF based on their MAC addresses and pass them to lwlIP.

1. Overview Diagram

IwlP Routing g-mac
NETIF ETH_O -%
192.168.10.170 |
| 192.168.10.1 |
ETH 1 |————— -
NETIF : G
ssessss]
192.168.10.171
| 192.168.10.2 |
ETH 2 |—— -
ssessss]
192.168.10.172
| 192.168.10.3 |

Figure 8.5. Routing Overview Diagram

2.
Table 8.9. IP address combinations

PC 192.168.10.1 — 192.168.10.170
— 192.168.10.171
— 192.168.10.172

Examples of IP address combinations that allow communication via routing

IwlP 192.168.10.170 — 192.168.10.1
— 192.168.10.2
— 192.168.10.3

IwlP 192.168.10.171 — 192.168.10.1
— 192.168.10.2
— 192.168.10.3

PC 192.168.10.2 — 192.168.10.170
— 192.168.10.171
— 192.168.10.172

PC 192.168.10.3 — 192.168.10.170
— 192.168.10.171
— 192.168.10.172

IwlP 192.168.10.172 — 192.168.10.1
— 192.168.10.2
— 192.168.10.3
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8.4.3 Management port specific tag + Non-routing mode
When "Management port specific tag" is set to "Enable" and routing is disabled, communication proceeds as

follows.

1. Overview Diagram

lwIP

NETIF

192.168.10.170

NETIF

192.168.10.171

NETIF

192.168.10.172

g-mac
ETH_O %
| 192.168.10.1 |
G
| 192.168.10.2 |
w1 (Il
G
| 192.168.10.3 |

Figure 8.6. Non-routing overview diagram

2.  Examples of communicable IP address combinations

Table 8.10. IP address combinations

PC 192.168.10.1 — 192.168.10.170
PC 192.168.10.2 — 192.168.10.171
PC 192.168.10.3 — 192.168.10.172

lwlP 192.168.10.170 — 192.168.10.1
IwlP 192.168.10.171 — 192.168.10.2
IwlP 192.168.10.172 — 192.168.10.3
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8.5 Memory Allocation

The following three groups are placed in a project.

+  Loader Program
Startup processing and initialization of the clock, interrupts, 10, etc. are placed in the BTCM.
User Program
Processing other than the loader program, such as the RTOS, interrupt vectors, drivers, and
applications, is placed in the ATCM or system RAM.
Shared Non-Cache

Used as a storage location for Ethernet transmission and reception data, etc., this is placed in the mirror
area of system RAM.

8.5.1 e? studio project
These definition files are located in the "script" folder.
> XXXXXXxX.Id
This is a link script file; the file name changes depending on the boot mode, etc.

» XXXXXXXXX.h
This is a physical memory definition file, and defines the address of the implemented device, etc.
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1. RzZ/T2M
The memory usage by group is shown below.

> CPUO(CR52_0)
The only application that runs on CPUQ is the LED blinking function.

RZT2M Memory Map

0x0000_0000
ATCM : 34.16 KB/ 512.00 KB (6.67%)

0x0010_0000
BTCM : 28.57 KB / 128.00 KB (22.32%)

0x1000_0000
0x3000_0000
0x4000_0000
0x4800_0000
0x5000_0000
0x6000_0000
0x6800_0000

0x7000_0000

Figure 8.7. Memory footprint of the CPUO project (e? studio)

ATCM

Total Usage : 34.16 KB

Start Address: 0x00000000 End Address: 0x0007FFFF
Section Name Start address Size Usage [%]
B .intvec 0x00000000 128 bytes 0.02%
[ text 0x00000100 484 bytes 0.09%
[ -ARM.exidx 0x000002E4 8 bytes 0.00%
[ .data 0x000002EC 1.54 KB 0.30%
[] bss 0x00000918 16 bytes 0.00%
[ .heap 0x00000928 32.00 KB 6.25%

Figure 8.8. ATCM footprint of the CPUO project (e? studio)

BTCM

Total Usage : 28.57 KB

Start Address: 0x00100000 End Address: 0x0011FFFF
Section Name Start address Size Usage [%]

I loader_text 0x00102000 4.16 KB 3.25%

[ .loader_data 0x001030A8 208 bytes 0.16%

[ .loader_bss 0x00103178 209 bytes 0.16%

[ .loader_stack 0x00103250 24.00 KB 18.75%

Figure 8.9. BTCM footprint of the CPUO project (e? studio)
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> CPU1(CR52_1)
The application running on CPU1 will perform functions other than blinking the LED.

RZT2M Memory Map

0x0000_0000

0x0010_0000

0x1000_0000

0x3000_0000 :|
0x4000_0000
0x4800_0000
0x5000_0000
0x6000_0000
0x6800_0000

0x7000_0000

SYSTEM_RAM

Total Usage : 471.44 KB

Figure 8.10. Memory footprint of the CPU1 project (e? studio)

Start Address: 0x10000000

SYSTEM_RAM : 471.44 KB/ 2.00 MB (23.02%)

SYSTEM_RAM_MIRROR : 24.25 KB/ 2.00 MB (1.18%)

End Address: 0x101FFFFF

Section Name Start address Size Usage [%]
[ .intvec 0x10000000 128 bytes 0.01%
[ .loader_text 0x10001000 3.14 KB 0.15%
[ .loader_data 0x10001C90 208 bytes 0.01%
[ .loader_bss 0x10001D60 2.09 KB 0.10%
[ .loader_stack 0x100025C0 24.00 KB 1.17%
[ text 0x10010000 90.80 KB 4.43%
[ .ARM.exidx 0x10026B38 8 bytes 0.00%
[] .data 0x10026B40 7.66 KB 0.37%
[ bss 0x100289E0 310.41 KB 15.16%
[ .heap 0x10076388 32.00 KB 1.56%
[ -thread_stack 0x1007E388 1.00 KB 0.05%

Figure 8.11. SYSTM_RAM footprint of the CPU1 project (e? studio)

SYSTEM_RAM_MIRROR

Total Usage : 24.25 KB

Start Address: 0x30000000

Section Name

[ .noncache

Start address
0x30180000

Size
24.25 KB

End Address: 0x301FFFFF

Usage [%]
1.18%

Figure 8.12. SYSTM_RAM (MIRROR) footprint of the CPU1 project (e? studio)
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2. RZ/N2L
In the case of RZ/N2L, the size of the ATCM is small, so the user program is placed in SYSTEM_RAM.

RZN2L Memory Map

0x0000_0000
ATCM : 128 bytes / 128.00 KB (0.10%)

0x0010_0000
BTCM : 12.42 KB/ 128.00 KB (9.71%)

0x1000_0000
S%STEM_RAM : 485.00 KB / 1.50 MB (31.58%)

0x3000_0000
:| SYSTEM_RAM_MIRROR : 24.25 KB / 1.50 MB (1.58%)

0x4000_0000
0x4800_0000
0x5000_0000
0x6000_0000
0x6800_0000
0x7000_0000

Figure 8.13. Memory footprint of the CPUO project (e? studio)
ATCM

Total Usage : 128 bytes

Start Address: 0x00000000 End Address: 0x0001FFFF
Section Name Start address Size Usage [%]
[ .intvec 0x00000000 128 bytes 0.10%

Figure 8.14. ATCM footprint of the CPUO project (e? studio)

BTCM
Total Usage : 12.42 KB

Start Address: 0x00100000 End Address: 0x0011FFFF
Section Name Start address Size Usage [%]

[ .loader_text 0x00102000 4.13 KB 3.23%

[ .loader_data 0x00103088 208 bytes 0.16%

[ .loader_bss 0x00103158 2.09 KB 1.63%

[ .loader_stack 0x001039B8 6.00 KB 4.69%

Figure 8.15. BTCM footprint of the CPUO project (e? studio)
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SYSTEM_RAM

Total Usage : 485.00 KB

Start Address: 0x10000000 End Address: 0x1017FFFF
Section Name Start address Size Usage [%]

B text 0x10001000 90.30 KB 5.88%

[ .ARM.exidx 0x10017930 8 bytes 0.00%

[ .data 0x10017938 10.25 KB 0.67%

[ bss 0x1001A238 375.45 KB 24.44%

[ .heap 0x10078000 8.00 KB 0.52%

[ -thread_stack 0x1007A000 1.00 KB 0.07%

Figure 8.16. SYSTEM_RAM footprint of the CPUO project (e? studio)

SYSTEM_RAM_MIRROR
Total Usage : 24.25 KB

Start Address: 030000000 End Address: 0x3017FFFF
Section Name Start address Size Usage [%]
[ .noncache 0x30100000 24.25 KB 1.58%

Figure 8.17. SYSTEM_RAM (MIRROR) footprint of the CPUO project (e? studio)
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3. RZ/T2L

The memory usage by group is shown below.

RZT2L Memory Map

0x0000_0000
ATCM : 440.17 KB / 512.00 KB (85.97%)

0x0010_0000
BTCM : 30.47 KB / 128.00 KB (23.80%)

0x1000_0000
0x3000_0000
|:| SYSTEM_RAM_MIRROR : 24.23 KB/ 1.00 MB (2.37%)
0x4000_0000
0x4800_0000
0x5000_0000
0x6000_0000
0x6800_0000
0x7000_0000

Figure 8.18. Memory footprint of the CPUO project (e? studio)
ATCM

Total Usage : 440.17 KB

Start Address: 0x00000000 End Address: 0x0007FFFF
Section Name Start address Size Usage [%]

[ .intvec 0x00000000 128 bytes 0.02%

I text 0x00000100 86.80 KB 16.95%

[ .ARM.exidx 0x00015C30 8 bytes 0.00%

[ .data 0x00015C38 8.23 KB 1.61%

[ bss 0x00017D28 312.01 KB 60.94%

[ .heap 0x00065D30 32.00 KB 6.25%

[ -thread_stack 0x0006DD30 1.00 KB 0.20%

Figure 8.19. ATCM footprint of the CPUO project (e? studio)

BTCM
Total Usage : 30.47 KB

Start Address: 0x00100000 End Address: 0x0011FFFF
Section Name Start address Size Usage [%]

[ .loader_text 0x00102000 4.18 KB 3.27%

[ .loader_data 0x001030B8 208 bytes 0.16%

[ .loader_bss 0x00103188 2.09 KB 1.63%

[ .loader_stack 0x001039E8 24.00 KB 18.75%

Figure 8.20. BTCM footprint of the CPUO project (e? studio)
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SYSTEM_RAM_MIRROR
Total Usage : 24.23 KB

Start Address: 0x30000000 End Address: 0x300FFFFF
Section Name Start address Size Usage [%]
[ .noncache 0x30080000 24.23 KB 2.37%

Figure 8.21. SYSTEM_RAM (MIRROR) footprint of the CPUO project (e? studio)
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8.5.2 EWARM project
It is placed in the definition file below in the "script" folder.
» XXXXXXXX.icf
This is a link script file. The file name changes depending on the boot mode, etc.
» XXXXXXXXX.h
This is the physical memory definition file, and defines the addresses of the implemented devices.
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1. RzZ/T2M
The memory usage by group is shown below.

> CPUO(CR52_0)
The only application running on CPUQ is the LED blinking function.

RZT2M Memory Map

0x0000_0000
ATCM : 34.31 KB/ 512.00 KB (6.70%)

0x0010_0000
BTCM : 28.56 KB / 128.00 KB (22.31%)

0x1000_0000
SYSTEM_RAM : 4 bytes / 2.00 MB (0.00%)
0x3000_0000
0x4000_0000
0x4800_0000
0x5000_0000
0x6000_0000

0x6800_0000

0x7000_0000

Figure 8.22. Memory footprint of the CPUO project (EWARM)

ATCM

Total Usage : 34.31 KB

Start Address: 0x00000000 End Address: 0x0007FFFF
Section Name Start address Size Usage [%]
I VECTOR_RBLOCK 0x00000000 136 bytes 0.03%
B USER_PRG_RBLOCK 0x00000100 562 bytes 0.11%
[ .rodata 0x00000334 1.47 KB 0.29%
[ .version 0x00000914 56 bytes 0.01%
[ rodata 0x0000094C 76 bytes 0.01%
[ .version 0x00000998 12 bytes 0.00%
[[] HEAP_BLOCK 0x000009A8 32.00 KB 6.25%
[ USER_DATA_ZBLOCK 0x000089A8 12 bytes 0.00%
[] ATCM_END_block 0x000089B4 4 bytes 0.00%

Figure 8.23. ATCM footprint of the CPUO project (EWARM)

SYSTEM_RAM
Total Usage : 4 bytes

Start Address: 0x10000000 End Address: 0x101FFFFF
Section Name Start address Size Usage [%]
| _blocl X ytes .00%
NONCACHE_END_block 0x10180000 4 by 0.00%

Figure 8.24. BTCM footprint of the CPUO project (EWARM)
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SYSTEM_RAM

Total Usage : 4 bytes

Start Address: 0x10000000 End Address: Ox101FFFFF
Section Name Start address Size Usage [%]
[ NONCACHE_END_block 0x10180000 4 bytes 0.00%

Figure 8.25. SYSTM_RAM footprint of the CPUO project (EWARM)
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> CPU1(CR52_1)
The application running on CPU1 will perform functions other than blinking the LED.

RZT2M Memory Map

0x0000_0000

0x0010_0000

0x1000_0000
SYSTEM_RAM : 493.37 KB / 2.00 MB (24.09%)

0x3000_0000
0x4000_0000
0x4800_0000
0x5000_0000
0x6000_0000
0x6800_0000

0x7000_0000

Figure 8.26. Memory footprint of the CPU1 project (EWARM)
SYSTEM_RAM

Total Usage : 493.37 KB

[

Start Address: 0x10000000 End Address: 0x101FFFFF
Section Name Start address Size Usage [%]

[l VECTOR _RBLOCK 0x10000000 96 bytes 0.00%
[[] LbR_PRG_RBLOCK 0x10001000 3.41 KB 0.17%
[ ] LDR_DATA_WBLOCK 0x10001DAO 204 bytes 0.01%
[[] LOADER_STACK 0x10001E70 24.00 KB 1.17%
[] LDR DATA_ZBLOCK 0x10007E70 2.08 KB 0.10%
] SOFTWARE_RESET_ZBLOCK 0x100086BD 1 bytes 0.00%
[ USER_PRG_RBLOCK 0x10010000 88.74 KB 4.33%
[ .rodata 0x100262F8 3.31 KB 0.16%
[ USER_DATA_WBLOCK 0x10027038 632 bytes 0.03%
[ rodata 0x100272B0 1.24 KB 0.06%
[ .version 0x100277A4 56 bytes 0.00%
[ rodata 0x100277DC 2.11 KB 0.10%
[ .version 0x10028048 8 bytes 0.00%
I rodata 0x10028050 36 bytes 0.00%
[ .version 0x10028074 4 bytes 0.00%
[ rodata 0x10028078 11 bytes 0.00%
[l USER_DATA_ZBLOCK 0x10028088 310.21 KB 15.15%
[] HEAP_BLOCK 0x10075960 32.00 KB 1.56%
[ THREAD_STACK 0x1007D960 1.00 KB 0.05%
[ SYSTEM_RAM_END_block 0x1007DD60 4 bytes 0.00%
"] NONCACHE_ZBLOCK 0x10180020 24.25 KB 1.18%
[C"] NONCACHE_END_block 0x10186120 4 bytes 0.00%

Figure 8.27. SYSTM_RAM footprint of the CPU1 project (EWARM)
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2. RZ/N2L
In the case of RZ/N2L, the size of the ATCM is small, so the user program is placed in SYSTEM_RAM.

RZN2L Memory Map

0x0000_0000
ATCM : 136 bytes / 128.00 KB (0.10%)

0x0010_0000
BTCM : 12.64 KB / 128.00 KB (9.87%)

0x1000_0000
SYSTEM_RAM : 441.15 KB/ 1.50 MB (28.72%)

0x3000_0000
0x4000_0000
0x4800_0000
0x5000_0000
0x6000_0000
0x6800_0000

0x7000_0000

Figure 8.28. Memory footprint of the CPUO project (EWARM)

BTCM

Total Usage : 12.64 KB

Start Address: 0x00100000 End Address: 0x0011FFFF
Section Name Start address Size Usage [%]

[] LDR_PRG_RBLOCK 0x00102000 4.36 KB 3.41%

[ LDR_DATA_WBLOCK 0x00103178 204 bytes 0.16%

[ LOADER_STACK 0x00103248 6.00 KB 4.69%

[ ] LDR_DATA_ZBLOCK 0x00104A48 2.08 KB 1.62%

[ SOFTWARE_RESET_ZBLOCK 0x00105295 1 bytes 0.00%

Figure 8.29. ATCM footprint of the CPUO project (EWARM)

ATCM
Total Usage : 136 bytes

Start Address: 0x00000000 End Address: 0x0001FFFF
Section Name Start address Size Usage [%]
[ VECTOR_RBLOCK 0x00000000 136 bytes 0.10%

Figure 8.30. BTCM footprint of the CPUO project (EWARM)
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SYSTEM_RAM

Total Usage : 441.15 KB

Start Address: 0x10000000 End Address: 0x1017FFFF
Section Name Start address Size Usage [%]

[ USER_PRG_RBLOCK 0x10001000 88.99 KB 5.79%
[ rodata 0x100173F4 4.09 KB 0.27%
[ USER_DATA_WBLOCK 0x10018450 632 bytes 0.04%
[ rodata 0x100186C8 1.74 KB 0.11%
[ .version 0x10018DBC 56 bytes 0.00%
[ rodata 0x10018DF4 2.14 KB 0.14%
[ .version 0x10019688 8 bytes 0.00%
[ rodata 0x10019690 36 bytes 0.00%
[ .version 0x100196B4 4 bytes 0.00%
[ rodata 0x100196B8 11 bytes 0.00%
[ USER_DATA_ZBLOCK 0x100196C8 310.21 KB 20.20%
[] HEAP_BLOCK 0x10066FAQ 8.00 KB 0.52%
[] THREAD_STACK 0x10068FA0 1.00 KB 0.07%
] NONCACHE_ZBLOCK 0x10100000 24.25 KB 1.58%

Figure 8.31. SYSTM_RAM footprint of the CPUO0 project (EWARM)
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3. RZ/MT2L
The memory usage by group is shown below.

RZT2L Memory Map

o _
0x0010_0000
BTCM : 30.56 KB / 128.00 KB (23.88%)

0x1000_0000
SYSTEM_RAM : 24.23 KB / 1.00 MB (2.37%)

0x3000_0000
SYSTEM_RAM_MIRROR : 0 bytes / 1.00 MB (0.00%)

0x4000_0000
xSPI0_MIRROR : 0 bytes / 128.00 MB (0.00%)
0x4800_0000
xSPI1_MIRROR : 0 bytes / 128.00 MB (0.00%)
0x5000_0000
CS0,2,3,5_MIRROR : 0 bytes / 256.00 MB (0.00%)
0x6000_0000
xSPI0 (Hyper RAM) : 0 bytes / 128.00 MB (0.00%)
0x6800_0000
xSPI1 (QSPI Flash) : 0 bytes / 128.00 MB (0.00%)
0x7000_0000
CS0,2,3,5: 0 bytes / 256.00 MB (0.00%)
Figure 8.32. Memory footprint of the CPUO project (EWARM)
ATCM

Total Usage : 436.82 KB

Start Address: 000000000 End Address: 0x0007FFFF
Section Name Start address Size Usage [%]

[ VECTOR_RBLOCK 0x00000000 136 bytes 0.03%
[ USER_PRG_RBLOCK 0x00000100 85.68 KB 16.73%
[ rodata 0x000157B4 3.85 KB 0.75%
[[] USER_DATA_WBLOCK 0x00016720 552 bytes 0.11%
[ rodata 0x00016948 1.58 KB 0.31%
[ .version 0x00016F98 56 bytes 0.01%
[ rodata 0x00016FDO 1.88 KB 0.37%
[ .version 0x00017758 8 bytes 0.00%
[ rodata 0x00017760 36 bytes 0.01%
[ .version 0x00017784 4 bytes 0.00%
[ rodata 0x00017788 11 bytes 0.00%
[ USER_DATA_ZBLOCK 0x00017798 310.04 KB 60.56%
[] HEAP_BLOCK 0x00064FC8 32.00 KB 6.25%
[[] THREAD_STACK 0x0006CFC8 1.00 KB 0.20%

Figure 8.33. ATCM footprint of the CPUO project (EWARM)
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BTCM
Total Usage : 30.56 KB

Start Address: 0x00100000 End Address: 0x0011FFFF
Section Name Start address Size Usage [%]

[] LDR_PRG_RBLOCK 0x00102000 4.29 KB 3.35%

[ LDR_DATA_WBLOCK 0x00103128 204 bytes 0.16%

[ LOADER_STACK 0x001031F8 24.00 KB 18.75%

[ ] LDR_DATA_ZBLOCK 0x001091F8 2.08 KB 1.62%

[ SOFTWARE_RESET_ZBLOCK 0x00109A45 1 bytes 0.00%

Figure 8.34. BTCM footprint of the CPUO project (EWARM)
SYSTEM_RAM
Total Usage : 24.23 KB

Start Address: 0x10000000 End Address: Ox100FFFFF
Section Name Start address Size Usage [%]
[ NONCACHE_ZBLOCK 0x10080000 24.23 KB 2.37%

Figure 8.35. SYSTM_RAM footprint of the CPUO project (EWARM)
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8.6 CPU Utilization

Please note that the measurements were obtained using a single LAN port and e? studio based on a
simplified calculation utilizing FreeRTOS APIs; therefore, the results should be treated as reference

values.
Additionally, the communication mode was set to "Management port specific tag: Disabled," and the

measurements include latency caused by communication conditions during the test.
1.

RZ/T2M

« iperf communication in progress

CPU Utilization 69%

+ When the echo server is waiting for a client

CPU Utilization 18%

RZ/N2L

« iperf communication in progress

CPU Utilization 71%

+ When the echo server is waiting for a client

CPU Utilization 35%

RZ/T2L

« iperf communication in progress

CPU Utilization 62%

+ When the echo server is waiting for a client

CPU Utilization 26%
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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 I/0 pull-up power supply while the device is powered off. The current injection that results from input of such a signal or /0
pull-up power supply may cause malfunction and the abnormal current that passes in the device at this time may cause degradation of internal

elements. Follow the guideline for input signal during power-off state as described in your product documentation.
4. Handling of unused pins

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

become possible.
5. Clock signals

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

produced with an external resonator or by an external oscillator while program execution is in progress, wait until the target clock signal is stable.
6. Voltage application waveform at input pin

Waveform distortion due to input noise or a reflected wave may cause malfunction. If the input of the CMOS device stays in the area between V.
(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 Vix (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 LSl 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.

- Arm® and Cortex® are registered trademarks of Arm Limited (or its subsidiaries) in the EU and/or elsewhere.
All rights reserved.

- Ethernet is a registered trademark of Fuji Xerox Co. Ltd.

- |IEEE is a registered trademark of the Institute of Electrical and Electronics Engineers Inc

+ Additionally all product names and service names in this document are a trademark or a registered trademark

which belongs to the respective owners. a trademark or a registered trademark which belongs to the respective
owners.




Notice

1.

10.

1.

12.

13.
14.

(Note1)

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.
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