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-ZDT4LY FURDOI—FRIX, Modbus 70 Fa)LRE v Y DHEA{LALIE EModbus 70 L
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. Modbus_tool / ModbusDemoApplication.exe
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4. BIMFIRIR

REQH U TNTOATF LN F—DRUTORETHELET,

= 41 B{EIRIE

I5H S
Board RA evaluation board
Operating voltage 3.3V
Integrated development environment IAR Systems

- IAR Embedded Workbenche for Arm Version 9.70.1.13552 (%

Renesas Electronics
- €2 Studio 2025-10 LAF#
- Renesas RA Smart Configurator 2025-10 LAR%

Toolchain

IAR Embedded Workbench for Arm
- IAR C/C++ Compiler for Arm 9.70.1.475 (9.70.1.475) LAf#

e? Studio
- GCC Arm Embedded (13.2.1.arm-13-7)LAB%
- LLVM for Arm (18.1.3)LAB%
- Arm Compiler 6.23 LIF%

MCU software package

FSP(Flexible Software Package) v6.2.0L4 £

Emulator J-LINK OB
Communications protocol Modbus TCP
Client tool ModbusDemoApplication.exe: Modbus TE7 75— 3 >
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5. FREAR— FORTE & &

PC zHHR— FRFMEA— FIZEKELET, BREIZUSBy—JIILaR— FICiEHRT A2 THBEIAE
9, Modbus TCP BIENHZEIERIAS ARV 2 EFEHAL. LANSY—JILTPCIZHEHKLET,

RA A EK evaluation board #£#5:%%F. MCK-RA8T1 board ##5:%F. MCK-RA8T2 board R FNH
ZLUTFICEERLET,

e2Studio + FSP

e? studio

USB micro B cable

Ethernetcable

Modbus Demo
Application

5.1. RAJ{] EK evaluation board ##:&%E (I : EK-RASM1)
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RAENESAS

USEBE-C cable

e? studio

Modbus Demo
Application

X 5.2.

MCK-RA8T1 board 1%#5t:%E

e2Studio + FSP

e? studio

Modbus Demo
Application
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T USB-C cable
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CODETIE, Modbus > 7)IL70 sy FEHEETDHFIEICDODVNTHBALET,
ERIC T4 BEIRE) 288BL. YV—ILOA VA M—ILZTZTLTLESLY,

6.1 Modbus H>7/i7aszy rDOA4 oER— b+

COETIE, Modbus o702y DA UR— FELUFHBAR— FEEDOFIEICDOLNTHRALE
ER

6.1.1 EK-RA6Mx / EK-RA8x1 / MCK-RA8T1 A1 > ik— FFIE
EK-RA6Mx (EK-RABM3, EK-RA6M4, EK-RABM5) / EK-RA8x1 (EK-RA8D1, EK-RA8M1) / MCK-RAST1FH®
A4 iR— FFEIBEICDWWTEHRBALEYT,

1. Ho7L7Fadzy bEAVR—FLES, e?studio £#EE) L. [File] — [Import] Z&R L.
Import ©7 ¢ > Ko MRR Sz 5[General]— [Existing Projects into Workspace] #:ERLET,

B import ] * |
Select
"
Create new projects from an archive file or directory. M

Select an import wizard:
type filter text

~ [ General ~
JE Archive File
(44 CMSIS Pack
I Existing Projects into Workspacel
) File System
=1 Preferences
L} Projects from Folder o\Archive
I=f Rename & Import ExistiNg C/C++ Project into Workspace
¥ Renesas CS+ Project for OQ78KOR/CATBKD
& Renesas CS+ Project for CO\RX, CC-RL and CC-RH
& Sample Projects on Renesas Website
V= C/C++
[T]C/C++ Executable
W C/CH+ Project Settings

©) sack i Concl
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"select root directory"[CF = vV F# AN, Modbus 4> FINTOS I bDTHILE
(“Modbus_TCP¥project¥EK-RABM5”")&:&IR L £ 3,

& Import O X [

Import Projects 1
Select a directory to search for existing Eclipse projects. i ‘

.i,' Select root directory: C:¥Modbus_TCP¥project¥EK-RABMS bl I Browse. |

() select archive file: Browse

Projects:

E RA_Modbus (C:¥Modbus_TCP¥project¥AK-RA6MS¥RA_Modbus) Select All

Desalect All

Refresh

<

Options

[_1Search for nested projects

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

Working sets

[_] Add project to working sets New...

'\3,' < Back Next Cancel

2. TRA_Modbus] 7R x4 +® Tcofiguration.xmll ZBEET,

I Project Explarer
b Y?C RA_Medbus [Debug]
nil Includes
B ra
22 ra_gen
& src
k= settings
= build
k= ra_cfg
k= script
= .api_xml|
X| cproject
X| project
= .secure_azone
_secure_xml|
= llinkLog.log
= ra_cfg.txt
@ Developer Assistance
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3. “Modbus_TCP¥project¥EK-RA6M5” 7 4+ JLALLT® TRA Modbus] 7O x4 k& EK-RAGMS5 FIZ4E
BMENTWET, DY R— bRARFHEAR— FTEITTIEEETR()~E) OFIETTAD Y +%
EBELTLIESUL,

(1) TBSPJ 2 J® lBoard] m o TEK-RA6M3) . TEK-RA6M4] . TEK-RA8D1] . TEK-RA8M1] .
TMCK-RA8T1] OWWFhhZEFIRLET,

e *[RA_Modbus] FSP Configuration <

Board Support Package Configuration

Device Selection

FSP vemionl 6.2.0 I\' Board Details
Board EK-RAGMS s Evaluation kit for RABMS MCU Grouj
oard: - 4 v |l .| =2 il .
e FPE-RABE1 ~ : VISIL!'II‘- ;‘5:'.-'\'f'«_-"-l"_;Ic_'ne:;es com/rajek-
3 FPB-RAGE2 - 4 package, example projects, etc.
Core: FPB-RAET3
FPE-RABE1
RTOS: MCK-RA4T1
MCK-RABT2
MCK-RABT3

Summary clocks Pins | Interrupts  Event Links Linker Sections Stacks Components
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(2) TPins] # 7® 'Manage configurations] %2 1) w9 LEd,

RAGBMS Eld ‘|| Manage configurations. I (] Generate data: | g_bsp_pin_cfg

Pin Selection

Type filter text Value Link

[v ¢ ports
» « PO
» ¥ P
v p2
v P3
¥ P4
P5
» ¥ P&
v P7
[2:]
S m
PA
PB
» # Other Pins
v ¥ Peripherals
Analog:ADC
» ¥ Analog:ANALOG
Analog:DAC
Connectivity:CANFD
Connectivity,CEC
Connectivity:ETHERC
Connectivity:|1C »

Pin Function | Pin Number

Summary | BSP | Clocks Interrupts | Event Links | Linker Sections | Stacks | Components

(3) TRA6M5EK (Current)] . TR7FA6M5BH3CFC.pincfgl #:#R L. Removel 29 U v 9 LET,
F'Remove Pin Configuration] 7Ry 77 v 7® TOK] %% ') v 4 #%. TManage Pin Configurations |
D TOK] 22 Uvo LET,

| L

| Multiple Pin Configuration Management -
Modify pin configuration list or import/export external file
RABMS EK (Current) Add...

RTFABMSBH3CFC pincfg
RABM3-EK.pincfg Remaove
R7FABM3IAH3CFC.pincfg

1.."[ ame...
ﬂ Remave Pin Configuration j *

Do you wish to delete the selected configuration(s)?
This cannot be undone.

H
=
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(4) TGenerate data] DF T VIRV I REFz vy L. THFRX LR Y XIZ"g_bsp_pin_cfg’z A

LFET,
Select Pin Configuration [y Export to CSV file [5- Configure Pin Driver Warnings
RABM3-EK pincfg v| Manage configurations... enerate data:l g_bsp_pin_-:fgé I
Pin Selection i= + =% Pin Configuration ~J Cydle Pin Group
Type filter text Name Value Link
| v « Ports s |

4. TEK-RA8D1] . TEK-RA8M1] . TIMCK-RA8T1] MiZ&E. T[Stacks] — [g_ether _phy0 Ethernet
(r_ether_phy)] — TModule g_ether_phy0 Ethernet (r_ether_phy)] @ TPHY-LSI Address] % LT D&
[CEELFET,

PHY-LSI Address : 5

Threads 4 | New Thread ™. |Remove |=]  New Thread Stacks €] New Stack > == [+
~ ;q. HAL/Common @
L g_ioport I/O Port (r_ioport) a
. T T
4 FreeRTOS Port (rm_freertos_port]
e et E g_ether0 Ethemet (r_ether) 4 FreeRTOS Buffer
w & New Thread i
— Allocation 2
% ModbusTCP(r_modbus_tcp_server)
4 FreeRTOS Heap 4 ® ®
Objects % | New Object > #_
Summary | BSP | Clocks |Pins Interrupts | Event Links | Linker Sections | Stacks Components
i#] Problems B Console [ Properties X @ Av-+-7394%- & 29-+-7Za7l
g_ether_phy0 Ethernet (r_ether_phy)
Settings Property Value
e » Commen
diid + Module g_ether_phy0 Ethernet (r_ether_phy)
Name g_ether_phy0
Channel &0
PHY-LSI Address
PHY-L5I Reset Completion Timeout 0x00020000
Select Ml type RMII
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5. 'EK-RA8D1] . TMCK-RA8T1] MDiFE. [Pins] —<ili-i— F&E®D Reset Pin> (UTSHE)—
Mode] % [Disabled] I[CEE L%,
EK-RA8D1 : P706. MCK-RA8T1 : PB01

Pin Selection i= [+ = 1% Pin Configuration
Type filter text Mame Value Link
Symbolic Name ETHER_RESETN
P8 ~
Py . Comment
& ol | Pully Mon
PBOG Qutput Type CMOS
pB01] |  Drive Capacity
::01 v |nput/Output
PBO1 MNone
PBO
PBO4
PBOS
PBOG
PBOT
¢ Other Pins Module name: PBO1

Port Capabilities: BUS: ALE

v @ Peripherals SCI1: CTS RTS1

Pin Function | Pin Numbe\
Summary | BSP | Clocks Interrupts Event Links Linker Sections Stacks Components
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6.1.2 MCK-RA8T2 / EK-RA8D2 /| EK-RA8P1 /| EK-RA8M2 Ai{ > iR— FFIR
MCK-RA8T2 / EK-RA8D2 / EK-RA8P1 / EK-RABM2FI M 1A »iR— FFIBIZDWTERBAL F T,

1. YoLnozy b4 oR—FLET,

e? studio Z#i#2& L. [File] — [Import] %:&R L.

Import ™7 ¢ > KoMK R S hi- 5[Generall— [Existing Projects into Workspace] Z:&RLFE T,

u Import

Select

Select an import wizard:
e filter text

v [= General
,E Archive File

Create new projects from an archive file or directory.

|”r CMSIS Pack
{} Existing Projects into Workspace

L} File System
=1 Preferences

V= C/C++

¥ Renesas CS+ Project for
& Renesas C5+ Project for C

" Sample Projects on Renesas Website

€ | C/C++ Executable
) C/C++ Project Settings

=} Projects from Folder o\Archive
I=f Rename & Import ExistiNg C/C++ Project into Workspace
TBKOR/CATEKD

X, CC-RL and CC-RH

] * |

AN

=9

| €

Cancel
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"select root directory"[CF = vV F# AN, Modbus 4> FINTOS I bDTHILE
("Modbus_TCP¥project¥[fHfi-R— F&])ZBIRLF T,

& import O X {
Import Projects e

Select a directory to search for existing Eclipse projects. 4‘
(®) Select root directory: |C:¥Modbus_TCP¥project¥MCK-RABT2 v l Browse.. I
() Select archive file: Bro
Projects:
! [+] RA_Modbus (C:¥Modbus_TCP¥project¥\CK-RABT2¥RA_Modbus) Select All

Desalect All
Refresh

<

Options

[ ] Search for nested projects

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

Warking sets

[[]add project to working sets New...

&)
\£
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6.2 FHRIOSH 0%
COBETIE, Modbus H> T TAS Y FEFRIERT BFIBISOLTHEALET

6.2.1 2l A — FHEBEERFIE
EFHEAR— FHBOERFIRIZOVWTHRBALEY .

1. FRTODz Y FERELET ., e?studio &S L. [File] — [New] — [C/C++ Project] —®DIET:ER
ng-d—o

File Edit Source Refactor Navigate Search Project Renesas Views BRun Renesas Al Window Help

New Alt+Shift+N > Renesas C/C++ Project 3
Open File... [ Makefile Project with Existing Code
L} Open Projects from File System... 't C/C++ Project
Recent Files * ™ Project..
Close Editor Ctrl+W  [& Convert to a C/C++ Project (Adds C/C++ Nature)

2. TRenesas RA C/C++ Project] Z®ERLZET,

& New C/C++ Project [ X

Templates for New C/C++ Project

All Renesas RA C/C++ Project

CMake =7 Create an executable or static library C/C+ + project for Renesas RA.
Make

Renesas Debug

Renesas RA FSP Solution
FE===mn (reate an F5P Solution for Renefas RA compnising a
Solution Project and C/C++ prdects for each processor core

':2:' < Back | Next > Finish Cancel
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3. FEOTOY I EEAALET,

(&) Renesas RA C/C++ Project O >

Renesas RA C/C++ Project —

Project Name and Location

Project name
I RAJVIodh us I

[ Use defa

C:¥Usexs¥a5000352¥e2_studio¥workspace RA¥RA_Modbus | 'Browse..

Iy

You can download more R&\gesas packs here

L:.??J < Back Finish Cancel

4. Toolchains Z:&IRLET,

ﬁ Renesas RA C/C++ Project O X

Renesas RA C/C++ Project —

Device and Tools Selection

Device Selection

Board Description

FSP Version: |6.2.0: e

Board: Custom User Board [Any Device) b

Device: R7FAOE1073CF) .. | Device Details

el cM23 TrustZone Na

Pins 32

language: (®)C () C++ Processor Cortex-M23
IDE Project Type Debugger

? studio managed build g J-Link ARM v
Toolchains

LIVM Embedded Toolchain for Arm
GNU ARM Embedded
ARM Compiler 6.23

13.2.1.arm-13-7 ~ Manage Toolchains..

fi:,'\ .
@ < fock o
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5. FSP Version &/h— FZ&ZIRLET,

a Renesas RA C/C++ Project

Renesas RA C/C++ Project

Device and Tools Selection

Device Selection

FSP Version: Im—l -

Board: tom User Board (Any Device) ~
;EK-R£4E2 ”~
|EK-RA4LT

|Ek-RA4LT WS

|EK-RASM1

-RA4M2

-RAAM3

|EK-RA4W1

IDE Project Ty
Yo Y ex-rasE2

e* studio man EK-RAGM1 ot
|EK-RAEM2

Device:

Core:

Language:

Toolchains

LLVM Embed{c< RASM3G

3RS,

< Back

Board Description

Device Details
TrustZone Mo
Pins 32

Processor Cortex-M23

Debugger
J-Link ARM 5

Finish Cancel

Net> |

6. Project Type [Flat (Non-TrustZone) Project]

EERLFET,

“ Renesas RA C/C++ Project

Renesas RA C/C++ Project

Project Type Selection

Project Type Selection

(@ Flat (Non-TrustZone) Project

® Renesas RA device project without TrustZone separation

® All code, data and peripheral settings will be configured in
this project
Renesas RA device will remain in secure mode
EDMAC RAM buffers will automatically be placed in non-
secure RAM

() TrustZone Secure Project

® Renesas RA device project for TrustZone secure executiol

® All code, data and peripherals placed in this project will

initialized as secure

= Secure project settings such as TrustZone partitions, linker
maps and a list of secure penipherals will be passed to a
selected non-secure project
After initialization, a call to the non-secure startup handler
will be made

(O TrustZone Non-secure Project
® Renesas RA device project for TrustZone non-secure execution

@

\:x’

< Back Finish Cancel
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7. TNonel Z:&IIRLFET,

@ Renesas RA C/C++ Project o X

Renesas RA C/C++ Project —

Preceding Project or Smart Bundle Selection

Choose this option when creating a project for the primary processor core (no preceding project or Smart
Bundle).

() Smart Bundle:

Workspace. File System... Variables

PSR O A T TR P T

@ <ok Conce

8. [FreeRTOS (xxx)] ZREIRLFET,

&) Renesas RA C/C++ Project O *

Renesas RA C/C++ Project _
Build Artifact and RTOS Selection

Build Artifact Selection RTOS Selection

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

() Static Library
* Project builds to a static library file

(") Executable Using an RA Static Library
®* Project builds to an executable file
& Project uses an existing RA static library project

@ < Back Finish Cancel
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9. Project Template Selection ® [FreeRTOS - Minimal - Static Allocation] #:#&RL ET,

&) Renesas RA C/C++ Project O x

Renesas RA C/C++ Project

Project Template Selection

Project Template Selection

O a FreeRTOS - Blinky - Static Allocation
FreeRTOS FSP project that includes BSP and will blink LEDs if available. FreeRTOS is
pre-configured for static memory allocation. This project will initialize the MCU using the BSP
FreeRTOS will also be initialized and a single thread to blink the LEDs will be started.

= L]

® Q FreeRTOS - Minimal - Static Allocation
Empty FreeRTOS FSP project with no threads. FreeRTOS is pre-configured for static memory
allocation. This project will initialize the MCU using the BSR

Code Generation Settings

Use Renesas Code Formatter

';?_:i < Back Next > Cancel

LIESLKTBE, ERRLI=FTR T Y A TProject Explorer] [ZiBfi&H., TFSP Configuration] %2 A%
RREINFET,

I{) Project Explorer X -1 % %Y § = O  |&F [Ra_Modbus] F5P Configuration X
~ 1% RA_Modbus Summary
iy Includes
Era )
&5 ra_gen Project Summary
3 src
& Debug Board: EK-RABMS
Device: R7FABMS5BH3CFC
= ra_cfg
: Core: CM33
= script
: Toolchain: GCC ARM Embedded
4% configuration.xml
Toolchain Version: 132 1.arm-13-7
X] RA_Modbus Debug_Flatlaunch
(7) Developer Assistance s
e P Project Type: Flat
Location: =

Selected software components

Board Support Package Common Files
VO Port

FreeRTOS

Arm CMSIS Version 6 - Core (M)
FreeRTOS Port

RABMS-EK Board Support Files

Q2O
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10. New Thread D 1E AL
[FSP Configuration] — TStacks] # 7®. [Threads] — New Thread] Z®ERLFET,

New Thread MHIR L ET,

L‘;, [RA&_Medbus] FSP Configuration <

Stacks Configuration

*
o

= HAL/Commen Stacks

=

% | New Thread

Threads

@ FreeRTOS Port

+ g_ioport YO Port
(rm_freertos_part)

hd .’F‘ HAL/Common
(r_iopaort)

& g_ioport /O Port (r_ioport
4 FreeRTOS Port (rm_freertos_p\ort)
@

®

Objects % | New Object >

Summary | BSP | Clocks Pins Interrupts | Event Links | Linker Sections Components

11. New Stacks D 1ERK
¥ d 5 New Stacks] ZEIRLET,

% *[RA_Modbus] FSP Configuration

Stacks Configuration

Threads < | New Thread W Remove MNew Thread Stacks
Add stacks to the selected thread by using the 'New Stack’ toolbar button

here from the clipboard.

W ‘,? HAL/Commaon
# g_ioport IO Port (r_ioport)
47 FreeRTOS Port (rm_freertos_port)

& MNew Thread

_
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INetworking] — Modbus TCP Server (r_modbus_tcp_server)] #&iRLET,

¥+ i

s T e T ryyr ol
using the = it , fabove), or ; i nn

Audio *

Bootloader b

CapTouch »

Connectivity ¥

Dsp » = .

Input >

Monitoring b

Motor »

I Networking 5] BLE Mesh Network modules

Power 4 AWS Cellular Interface on GM (rm_cellular_gm_aws)
RTOS 4 AWS Cellular Interface on RYZ (rm_cellular_ryz_aws) [Deprecated]
Security 4 AWS Core HTTP
Sensor 3 AWS Core MQTT
Storage > \AWS |oT Over-the-air Update Library
System 5 | B S Transport Interface on MbedTLS/PKCS11 (rm_aws_transport_interface_port) _{
Timers , 4% BLASPP Transport on 5Pl (rm_ble_abs_spp_transpart) i
Tansior > P P Transport on UART (rm_ble_abs_spp_transport)
P Couch :l:r T S5C Port (rm_ethercat_ssc_port)
&
&
4
&
# GTL BLE Abstractiyn (rm_ble_abs_gtl)
4% HTTP Client/Server Nn DATBXXX (rm_http_onchip_dal6xxx)
& LwiP HTTP Server
@ LwIP HTTP Server FS
4 LwlP system FreeRTOS po
4 MQTT Client on DA16XXX (rm_maqtt_onchip_dal6xcx)
[ ModbusTCP(r modbus tep_server) |
4% SPP BLE Abstraction (rm_ble abs_spp)
4 TCP Transport Interface on FreeRTOS+TCP (r_tcp_trans_freertos plus tcp)
4 wIP Compiler and Platform abstraction
4 wiP MQTT Client
@ IwlP tepip (wip_tepip)
R20AN0790JJ0120 Rev.1.20 Page 24 of 81
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LTDESIZRE IR EREINET,

Stacks Configuration
Threads % | New Thread ® |Remove = Mew Thread Stacks
L -:'” HAL/Common - )
42 g_ioport 1/O Port (r_ioport) 17 Mo:b:s]TEP-lr_mcdbus_tc
i p_ﬁ Tverl
# FreeRTOS Port (rm_freertos_port)
v & MNew Thread ®
& ModbusTCP(r_modbus_tcp_server) =
1
% Add TCP/IP Protocal
Stack
R20AN0790JJ0120 Rev.1.20 Page 25 of 81
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12. FreeRTOS+TCP M;EN
F'Add TCP/IP Protocol Stack] 12, [New] — [TCP Transport Interface on FreeRTOS+TCP

(r_modbus_tcp_server_port_freertos_plus_tcp)l ZBMLET,

Threads & | New Thread % Remove [=! New Thread Stacks ¢ | New Stack > £ Extend Stack > %] Remove

v ‘* HAL/Common

£ g_ioport IO Port {r_ioport)

4 FreeRTOS Port (rm_freertos_port)
~ & New Thread

-+ ModbusTCP{r_modbus_tcp_server)

47 ModbusTCP(r modbus_tc
p_server)

UTDESICRE I NEBRENET,

Threads ‘U MNew Thread !rj Remove MNew Thread Stacks &

A ‘* HAL/Common
& g_ioport IfO Port (r_ioport)
# FreeRTOS Port (rm_freertos_port)
v i New Thread @
f ModbusTCP{r_modbus_tcp_server)

# Modb usTCP(r_modbus_tcp_server)

(i)

4 FreeRTOS+TCP

@

1

i g_freertos_plus_tep0 FreeRTOS +TCP Wrapper to ethernet
driver {rm_freertos_plus_tcp)

Objects %] New Object > %] Femove

)

Y
1 1

&7 Add Ethernet Driver @ FreeRTOS Buffer
Allocation 2

®
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13. Heap M3&0

New Stack] — TRTOS] — [FreeRTOS Heap 4] #®EiRL %7,

MNew Thread Stacks

‘ﬂ Mew SI:rlv i L 1
Al

& ModbusTCP(r_modbus_tcp_server)

@

Analog
Audio
Bootloader
CapTouch

(i)

DsP

Input
Monitaring
Mator

Metworking

# FreeRTOS+TCP

@

Power

Connectivity

and Stark =

>
>
>
>

>

>

| rros

> |9 FreeRTOS Heap 1

Security
Sensor

i

Storage

driver {rm_freertos _plus_tcp)

@ g_freertos_plus_tepD FreeRTOS +TCP Wrapper to ethernet

System
Timers

Transfer

4 Search...

> \# FreeRTOS Heap 2

> \& FreeRTOS Heap 3

s |# FreeRTOS Heap4 |
5 4 FreeRTOS Heap 5

>

>

| N

LTOESICREZYIMNBMENET,

Threads ¢ | New Thread % | Remove [—|

w # HAL/Common
4 g_ioport |/O Port (r_ioport)
4 FreeRTOS Port (rm_freertos_port)
~ (5 New Thread
& ModbusTCP{r modbus_tcp_server)
@ FreeRTOS Heap 4

Mew Thread Stacks

aNMSmk) éix"—'ll‘:k\'rl

4 Mod busTCP{r_modbus_tcp_server)

®

+C
x

A

dg TCP Transport Interface on FreeRTOS +TCP
(r_tcp_trans_freertos_plus_tcp)

@
s
T
4 FreeRTOS+TCP
@
£
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B}

14. Support Dynamic Allocation DX 7€
New Thread] — [Properties] BB L. [Memory Allocation] @ [Support Dynamic Allocation ]

EEDILET,

Threads % | New Thread ® | Remove MNew Thread Stacks

W "?"' HAL/Commaon
- g_ioport I/O Port (r_ioport)
# FreeRTOS Port (rm_freertos_port)
v f New Thven o
rj? MgdbusTCP{r_ modbus_tcp_server) r
4 FrdeRTOS Heap 4

- ModbusTCP(r_modbus_tcp_server)

ﬂ? TCP Transport Interface on FreeRTOS+
(r_tcp_trans_freertos_plus_tcp)

®

4 FreeRTOS+TCP

Objects % | New Object > »

®

Y
T

P g_freertos_plus_tepd FreeRTOS+TCP V
driver (rm_freertos_plus_tcp)

summary LSP‘ Clacks | Pins Interrupts | Event Links | Linker Sections | & Stacks | Components

j Properties < |

New Thread
Settings Property Value
v Common
» General
* Hooks
» Stats
¥ Memory Allocation
Clear Memaory on Free Disabled
Support Static Allocation Enabled
Support Dynamic Allocation | Enabled |
Total Heap Size 1024
[FreeRTOS Heap4] DR R v VDTS —MEHESNFET,
R20AN0790JJ0120 Rev.1.20 Page 28 of 81
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15. FreeRTOS+TCP DX E
[Stacks] — [FreeRTOS+TCP] — Common] @

'Network Events call vApplicationlPNetworkEventHook] .

available network buffers|] ., [FreeRTOS_Select() (and associated) API function is available] Z LT

DIEICEELEY,

l'Use DHCP] .

Network Events call vApplicationlPNetworkEventHook : Disable
Use DHCP : Disable

Total number of available network buffers : 30
FreeRTOS_Select() (and associated) API function is available : Enable

[ Total number of

Threads

€| New Thread % | Remove New Thread Stacks

A ﬁ HAL/Commaon
¥ g_ioport /O Port (r_ioport)
4 FreeRTOS Port (rm_freertos_port)

% | Nev

'y

w & New Thread

gg ModbusTCP{r_modbus_tcp_server)

4 FreeRTOS Heap 4 L
Objects % | New Object > 2] lomov

Summary |BSP Clocks | Pins Interrupts | Event Links | Linker Sections | £ Stacks Components

)

i g_freertos_plus_tep0 FreeRT r5+TCF‘ Wrapper to ethernet
driver (rm_freertos_plus_tcp

&1 Problems Console [ Properties

FreeRTOS+TCP

Settings

Property

Stack size in words (not bytes)

Network Events call vApplicationIPNetworkEventHook
Max UDP send block time

Use DHCP

DHCP Register Hostname

DHCP Uses Unicast

DHCP callback function

Interval between transmissions

ARP Cache Entries

ARP Request Retransmissions

Maximum time before ARP table entry becomes stale
Use string for IP Address

Total number of available network buffers

Set the maximum number of events

Enable FreeRTOS_sendto() without calling Bind

TTL values for UDP packets

TTL values for TCP packets

Use TCP and all its features

Let TCP use windowing mechanism

Maximum number of bytes the payload of a network frame can contain
Basic DNS client or resolver

Reply to incoming ICMP echo (ping) requests
FreeRTOS_SendPingRequest() is available
FreeRTOS_select() (and associated) API function is available
Filter out non Ethernet Il frames.

v

Value
configMINIMAL_STACK SIZE * 5

15000 / portTICK_PERIOD_MS

Enable

Enable

Disable

120000 / portTICK_PERIOD_MS
6

5

150

Enable

ipconfigNUM_NETWORK_BUFFER_DESCRIPTORS + 5

Disable
128
128
Enable
Disable
1500
Enable
Enable
Disable

Enable

R20AN07904J0120 Rev.1.20
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16. Stack size MR E
BSP] — RA Common] ® [Main stack size] &, THeapsize] ZUTDEICEELET,

Main stack size : 0x1000. Heap size : 0x2000

[ Properties % ¥ Provterys B Console @ 27-+-7394- 0 29-F-721700
e 600

Summary Clocks Pins | Interrupts Event Links Linker Sections Stacks | Components

EK-RABMS
Settings Property Value
» RTFABMSBH3CFC
» RAGMS
» RAGM5 Device Options
» RABMS Family
¥ RA Common
Main stack size (bytes) 0x1000
Heap size (bytes) 0x2000
Bootloader Secondary XIP Disabled
MCU Vee (mV) 3300

ModbusTCP(r_modbus_tcp_server)] MR A v 7 {EBD IS —hIEEINET,

[Stacks] — [New Threadl] — [General] ® 'Minimal Stack size] ZLUTDIEIZEELET,

Minimal Stack size : 512

Threads % | New Thread ¥ | Remove New Thread Stacks

% I:‘ HAL/Common
» “4° -
4 g_ioport 1/0 Port (r_ioport) ¥ FreeRTOS+TCP
47 FreeRTOS Port (rm_freertos_port)

)
2 -
4 FreeR I

P g_freertos_plus_tcp0 FreeRTOS+TCP Wrapper to ethernet
driver (rm_freertos_plus_tep)

Objects

)

5 | Linker Sections| Components

wmmary | BSP | Clocks | Pins Interrupts | Event L

Problems & Conscle [ Properties >

New Thread
Settings Praperty Value
v General
Custom FreeRTOSConfig.h
Use Preemption Enabled
Use Port Optimised Task Selection Disabled
Use Tickless Idle Disabled
Cpu Clock Hz SystemCoreClock
Tick Rate Hz 1000
Max Priorities 5
Minimal Stack Size 512
Max Task Name Len 16
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Stacks] — [New Thread] — [Memory Allocation] @
Total Heap Size] ZLLTDEICERELFET,

Total Heap Size : 0x10000

Threads % | New Thread ® | Remave MNew Thread Stacks

[ ﬂf':‘“ HAL/Common
& g_ioport IfO Port (r_ioport)
47 FreeRTOS Port (rm_freertos_port)

v & |Mew Thread
o Thowed | ©

& TCP Transport Ini
{r_tcp_trans_freer

4 FreeRTOS+TCP

Objects ¢ | New Objdeg > = ®

$ g_freertos_plus_t

Arhmr femm frmncds

Event Links | Linker Sections Components

wmmary | BSP | Clocks | Pins | Interrup
| Properties
New Thread

Property Value

» Common

Settings

» General

» Hooks

» Stats

¥ Memory Allocation
Clear Memory on Free
Support Static Allocation

Disabled
Enabled

Support Dynamic Allocation Enabled
Total Heap Size 0x10000
Application Allocated Heap Disabled

17. BFHEAR— FRADFIEZETLET .
ERY HEEAR— FICEHETUTESRL, FIEZRTLTIEZS,

e EK-RA6M3, EK-RA6M4, EK-RA6M5,EK-RA8D1, EK-RA8M1, MCK-RA8T1 :
6.2.2. EK-RA6Mx / EK-RA8x1 / MCK-RA8T1 AR FIE

e MCK-RAS8T2 : 6.2.3. MCK-RA8T2 AR FIE

e EK-RA8SD2 : 6.2.4. EK-RA8SD2 FAERLFIE

e EK-RA8P1 : 6.2.5 EK-RA8P1 R{ERFIE

e EK-RA8SM2 : 6.2.6. EK-RASM2 F{ERLFIE

R20AN0790JJ0120 Rev.1.20
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6.2.2 EK-RA6Mx / EK-RA8x1 / MCK-RA8T1 H{ERFIRE

EK-RA6Mx (EK-RABM3, EK-RA6M4, EK-RAG6MS5) / EK-RA8x1 (EK-RA8D1, EK-RA8M1) / MCK-RABT1FH®
ERFIBICDWTERALET,

1. Ethernet Driver M3
FAdd Ethernet Driver] [Z., TNew] — [Ethernet (r_ether)] ZEMLET,

Threads % | New Thread  |Remove =]  New Thread Stacks
v & HAL/Common L 4 |
& g_ioport /O Port (r_ioport) 48 FroeRTOSSTCP
4 FreeRTOS Port (rm_freertos_port)
~ ¢ New Thread
& ModbusTCP(r_modbus_tcp_server) (D
& FreeRTOS Heap 4 a

4 | g_freertos_plus_tcp0 FreeRTOS+TCP Wrapper to ethernet
driver (rm_freertos_plus_tcp)

@
. = . v - T
Objects & New Object > %) Remove & FreeRTOS Buffer
Allocation 2
m
'bl Ethemet (r_ether)
4usu HCDC (r_usb_hcdc_ecm)
_______ VT R T . T i T WU SO T T I B - U P P

UTDESIZREYIDEBRINET,

Threads 4| New Thread %] Remove = New Thread Stacks @ | New Stack > -

v .’1\} HAL/Common
& g_ioport /O Port (r_ioport)
4 FreeRTOS Port (rm_freertos_port)
v @ New Thread
- ® ®
& ModbusTCP{r_modbus_tcp_server)
4 FreeRTOS Heap 4

& ModbusTCP(r_modbus_tcp_server) 4 FreeRTOS Heap 4

ﬁ? TCP Transport Interface on FreeRTOS+TCP
(r_tcp_trans_freertos_plus_tcp)

6}
ry
T
4 FreeRTOS+TCP
]
ry

o g_freertos_plus_tep0 FreeRTOS+TCP Wrapper to ethernet
driver (rm_freertos_plus_tep)

)
- T
Objects & New Object > 1 “ermove @ ;fl‘:f:tgi';“ﬁ”
@
@ g_other_phy0 Ethernet
(r_ether_phy)
@
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2. PHY Address M &%
[Stacks] — [g_ether phy0 Ethernet (r_ether_phy)] — 'Module g_ether_phy0O Ethernet
(r_ether_phy)l @ TPHY-LSI Address| Z&Hlili— R THRESIN TS portO D7 FLRIZEELF
ER
RAG6xx : PHY Address : 0, RA8xx : PHY Address : 5

Threads %] New Thread ®]Remove |5  New Thread Stacks
v @ HAL/Common 24
£ g_ioport /O Port (r_ioport) .
4 FreeRTOS Port (rm freertos_port)
v ¢ New Thread )
dg ModbusTCP{r_modbus_tcp_server) &

]
4 FreeRTOS Heap 4 § g_freertos_plus_tep0 FreeRTOS+TCP Wrapper to ethernet

driver (rm_freertos_plus_tep)

@
A
T T
& g_ether0 Ethernet (r_ether) 4 FreeRTOS Buffer
Allocation 2
Objects 4] New Object > %] femove @ < @
i
Summary | BSP | Clocks Pins Interrupts Event Links | Linker Sections | € Stacks | Corfponents
] properties % 51 Problems &) Console @& A7-+-75794- L} 27-p-vzafl
g_ether_phy0 Ethernet (r_ether_phy)
Settings "TOPery Value
N » Common
e v Module g_ether_phy0 Ethernet (r_sther_phy)
Name g_elher_phy‘L
Channel 8.0
PHY-LS| Address 0
PHY-LSI Reset Complation Timeout 000020000
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3. PHY Reset i FNXE
ST{fi7R— K EK-RASD1. EK-RA8T1 I& PHY Reset ifiFDBREEZLEHIT HILELAHY I,
[Pins] —<§Ffir-R— F&E®D Reset Pin> (L F&H#8)— Mode| % [Disabled] [CEEBELET,

EK-RA8D1 : P706. MCK-RA8T1 : PB01
X LRUSNOFHEAR— FIEZOFIBIEIFETY,

Pin Selection = I+ = 'Elz Pin Configuration
Type filter text | Name Value
Symbolic Name ETHER_RESETM
v PR ~
’ P Comment
) | Mode bled
/ PA .

Pull up/do

v pB e S
utput Type CMOS
FBOO : 4 :
RO |  Drive Capacity
on | % Input/Qutput
PFBOT
FB
PBO
PBOS
PBO&
PBO7 Module name: PBO1
¢ Other Pins o
g ; i Port Capabilities: BUS: ALE
w " Peripherals <11 CTS RTSA
Pin Function | Pin Numb
summary | BSP Clocks Interrupts Event Links Linker Sections Stacks  Components
4. O—FHERK
JOCz Y baVTUOYDERTI—FEERLET,
{5 Project Explorer X = & § = O | {& *[RA_Modbus] FSP Configuration = m [
~ =5 RA_Modbus 3
J_.._. Includes . co“ﬁguratlo“ Generate Project Content
:r :_gen Threads ¢ | New Thread & Remove |- New Thread Stacks €] New Stack > == : % | Remove
@ src v g HAL/Common ] (rm_freertos_plus_tcp) TS
(& Debug & g_ioport I/O Port (r_ioport) .
& racfg 4% FreeRTOS Port (rm _freertos_port) @
& script v @ New Thread I = -
4% configurationxml 4 Modbus TCP Server (rm_modbus_t L g_etherD Ethernet 4 FreeRTOS Buffer
X RA_Modbus Debug_Flatlaunch 4 FreeRTOS Heap 4 (r_ether) Allocation 2
(?) Developer Assistance
@ @
< > T
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5. Modbus B> FILTF T 45— 3 dEM
HoINTasSLiINyr—Id0 sre T4+

JLALLF® modbus_func.c. modbus_user.c.

new_thread0_entry.c 2709 kD src ZHIILFICLEEFOE—LET,

L&l modbus_func.c

L&} modbus_user.c

(e} new_thread0_entry.c

(&= Debug

= ra_cfg

B~ B Q- E v s ModbusDem... » src
iy ProjectExplorer X E1 % 7V § = O | Ra_ Az &
hd M ebug

i(;f}lj*!.h_ OERER ] Stack ij modbus_func.c
mi Includes | ==
£ "] modbus_userc
L e
® ra_gen | ) J new_threadd_entr.c
:
L& hal_entry.c e ﬁ .
(g new_thread(_entry.c
(= Debug e
= ra_cfg v @
g Project Explorer X = -i'f_. § = 0 i_’;,f [RA_Modbus] FSP Configuration =
¥ |5 RA_Modbus [Debug . .
e BAMadbus ] Stacks Configuration
m Includes
B
@ ra_gen Threads % | New Thread
M € sre ® | Remove |-
L&} hal_entry.c

hd &3 HAL/Common
o g_ioport /O Port (r_iopo
& FreeRTOS Port (rm_freert
v & New Thread
& Modbus TCP Server {rm_

L

L
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6.2.3 MCK-RAST2 F{ERLFIIE

MCK-RAST2A DR FIRIZDWTEREAL FT,

1. Ethernet Driver M0
['Add Ethernet Driver] I1Z.

New] — [Ethernet (r_rmac)] ZEMLZEY,

Threads €| New Thread #] Remove =]

d "I’ HAL/Common
& g_ioport I/O Pert (r_ioport)
4 FreeRTOS Port (rm_freertos_port)
v & New Thread
4 ModbusTCP{r m odbus_tcp_server)
4% FreeRTOS Heap 4

Objects 4| New Object > %] femove

New Thread Stacks %) New Stack > ——

47 TCP Transport Interface on FreeRTOS+TCP
(r_tcp_trans_freertos_plus_tcp)

@
'y
1
4 FreeRTOS+TCP
@
Y

4 g_freertos_plus_tcp0 FreeRTOS+TCP Wrapper to ethernet
driver (rm_freertos_plus_tep)

@

1
4 FreeRTOS Buffer
Allocation 2
New > | [Ethemet MAC (r_rmac) |
USB HCDC (r_usb_hede_eem)

LUTDESICRE I NEBRENET,

@
ry
!
4 FreeRTOS+TCP
@
ry

48 g_freertos_plus_tcp0 FreeRTOS + TCP Wrapper to ethernet driver (rm_freertos_plus_tcp

@
ry

1 1
27 4 FreeRTOS Buffer
. Allocation 2
©) ®

a

I
& g_layer3_switchQ Switch (r_layer3_switch)
@

ry

& g_rmac_phy0 Ethernet {r_rmac_phy)

®

% Add RMAC PHY Driver
for Ml 1

1 1

@ g_rmac_phy_Isi0 Ethernet

PHY-LSI PHY-LSI

® )

@ g_rmac_phy lsi1 Ethernet
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fg_rmac_phy_lIsi1 Ethernet PHY-LSI] TH% ') v % L. [Delete]%ER#%.
TRemove Stack Elements] Ry 77w 7®D TOK) #9)vo LET,

@

PHY-LSI

®
T Team
4% g_layer3_switchO Switch (r_layer3_switch) Resource Configurations
| Validate
of Cut
@ Copy
T 4 Paste
& g_rmac_phy0 Ethemnet {r_rmac_phy) 3 Delete
Non-secure Callable
Import...
@ L3 Export...
| A (i) Module Resources...
@ g_rmac_phy_lsi0 Ethernet Compare With

Replace With

Ctrl+X
Ctrl+C
Ctrl+V
Delete

[

@

Allocation 2

2.

r_rmac NXTE

[Stacks] — [g_ether0 Ethernet MAC (r_rmac)] — 'Module g_ether0 Ethernet MAC (r_rmac)] —

lFilters] @ TPromiscuous Mode] % [lEnable] IZZEELET .

42 ModbusTCP{r_modbus_tcp_server)
4 FreeRTOS Heap 4

& g_layer3_switchO Switch (r_layer3_switch)

)
Y \
Objects Mz Bl @ g_rmac_phy0 Ethemet {r rmac_phy) %9 Add RMAC PHY Driver
for MII 1
®
A
I I
I @ g_rmac_phy_Isi0 Ethernet | I % Add PHY-LSI
<
iummary | BSP | Clocks | Pins Interrupts | Event Links | Linker Sections | Stacks Components
T properties % [2] Problems B Console @& Z7-+-739%- &) 29-F-72270
3_ether0 Ethernet MAC (r_rmac)
Settings Property Value
v Common
Parameter Checking Default (BSP)
v Module g_ether0 Ethemet MAC (r_rmac)
» General
+ Filters

Multicast Mode
Promiscuous Mode
Broadcast filter
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3. r_layer3_switch DX E

Stacks] — [lg_layer3_switchO Switch (r_layer3_switch)] — Common) @ [gPTP enable] % T

DEICEELEY,

gPTP enable : Disabled

~ ¢ HAL/Commaon
47 g_ioport I/O Port (r_ioport)
47 FreeRTOS Port (rm_freertos_port)
~ & New Thread
+F ModbusTCP{r_modbus_tcp_server)
47 FreeRTOS Heap 4

Ibjects %] New Object > %] temove

& g_rmac_phy0 EtHernet {r_rmac_phy)

®

59 Add R
for Mil

[
] I

I
# g_rmac_phy_Ifi0 Ethernet | | 57 Add PHY-LSI
PHY-LSI configuration for MIl 1

L4

mmary | BSP |Clocks |Pins Interrupts | Event Links | Linker Sections | Stacks | Compon

| Console [ Properties >

layer3_switch0 Switch (r_layer3_switch)

Property
~ Common
Parameter Checking
Available queue num
gPTP enable
Time Aware Shaper
w Module g layer3_switchO Switch (r layer3_switch)

rttings

Value

Defaulg (BSP)
4

Disabled

R20AN07904J0120 Rev.1.20
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4. r_rmac_phy D%
[Stacks] — g _mac_phy0 Ethernet (r_rmac_phy)] — 'Module g_mac_phy0 Ethernet
(r_rmac_phy)l @ [Select Mll typel & TMDIO hold timing adjustment] & TMDIO capture timing
adjustment] ZLUTOIEICEELET,

Select Mll type : Ml
MDIO hold timing adjustment : 7
MDIO capture timing adjustment : 7

4 FreeRTOS Heap 4 =
& Add RMAC PHY Driver
for Ml 1
1 \ 1
Dbjects 4] New Object > &) Remov @ g_rmac phy_Isi0 Ethernet | NgJ Add PHY-LSI
) PHY-LSI configuration for MIl 1
®
\
<
ummary | BSP | Clocks | Pins  Interrupts | Event Links | Linker Sections | Stacks | Components
I Properties % B Problems B Console @& Av-+-739%- & Av-F-vZa70
_rmac_phy0 Ethernet (r_rmac_phy)
‘ettings Property Value
» Common
\P1 Info
~ Module g_rmac_phy0 Ethernet {r_rmac_phy)

Name g_rmac_phy0

Channel 0

Default PHY-LSI port 0

PHY-L5I Reset Completion Timeout 0x00020000

Select Ml type

Port Custom Init Function MNULL

Port Custom Link Partner Ability Get Function NULL

Flow Control Disable

Management frame format

MDC clock rate (Hz)

MDIO hold timing adjustment
MDIO capture timing adjustment

Clause 22 frame format

00000
:

5. PHY Address D& E
[Stacks] — g _mac_phy Isi0 Ethernet PHY LSI] — Module g_mac_phy_lIsi0 Ethernet PHY LSI] ®
TPHY-LSI Address] & M1 IZEELFY,

Objects

& | New Object > # “emo

% Add PHY-LSI
configuration for Mil 1

<

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

[ properties X @21 Problems B Console @ Zv9-+-J394- &} a9-k-vza7l

g_rmac_phy_|si0 Ethernet PHY-LSI

Settings Property Value
» Common
v Module g_rmac_phy _Isi0 Ethernet PHY-LSI
Name g_rmac_phy_lsi0
PHY-LSI Address
PHY-LSI type Kit Component
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6. ESWH R YYIDEFE

[Clocks] O T&BIZ#& % TESWCLK Divl % TESWCLKDiv/10] ICEELFEY,

v —> OCTACLK ~333.333MHz

v —> ADCCLK 120MHz

> OCTACLK Src: PLL1Q ~ —2> OCTACLK Div /1
> ADCCLK 5rc: PLLZR ~ —> ADCCLK Div /4
> ESWCLK Src PLL1P » —i ESWCLK Div /10

« | eswcik 100MHz

> ESWPHYCLK Src: PLL1P

> ETHPHYCLK SprPLL2Q

BSP Pins | Interrupts  Event Links Linker Sections Stacks Components

~ = ETHPHYCLK Div /32

CLK Sre: PLL2Q ~ —> ESCCLK Div /8

v —> ESWPHYCLK 500MHz

v —2> ETHPHYCLK 25MHz

v = ESCCLK 100MHz
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7. ESWM iHFDERTE
[Pins] — [Peripherals] — [Connectivity:ESC|] — TESC] ® [Operation Mode] % [Disabled] (<
EELET,
TESCO] & TESC1] @ TOperation Mode] + [E#kIZ IDisabled] IZZEELZEY,

Pin Selection i= ¥ = 1% Pin Configuration
Type filter text MName Value Lock Link
Pin Group Selection Mixed
¥ Ports ~ | i .
: Operation Mode Disabled
v + Peripherals |
AnsloaACMPHS v Input/Output
nalog: [
i CATO_MDC

¥ Analog:ADCD

¥ Analog:ADC1 Bl
Analog:DACT2 :
CLKOUTCLKOUT CATIRQ ,
CLKOUT:CMPOUT CATLATCHO Kan
¢ CLKOUTETHPHYCLE CATLATCH1 N

¥ Connectivity:CANFD

CATLEDERR

v E"””E"F:f”'_wf[:'sg‘” CATLEDRUN Naing
:;i‘ ' CATLEDSTER N
CATLINKACTO None
v E5C0
v ESC Module name: ESC
v Connectifity:ESWM_GMII/MIIL
ESWM GMIl/MII 5

Pin Function | Pin Numb&

Summary | BSP | Clocks Interrupts Event Links Linker Sections 5tacks | Components

[Pins] — [Peripherals] — [Connectivity:ESWM_GMII/MIl] — TESWM_GMII/MIl] @ TOperation
Model # [Custom) ICEE L&, EVZUTORICERELFET,

ETO_LINKSTA : P402
ETO_MDC : P708
ETO_MDIO : P709
ET1_LINKSTA : P511

Pin Selection ERE _ﬂz Pin Configuration
Tvoe filter text ' Mame Value Lock Link
c vCANED | Pin Group Selection Mixed
v A " |
ke | Operation Mode

Connectivity:DSMIF

ﬁv Input/Output
w Connectivity:ESC | P P

ETO_INT None
- INKSTA v P402 i &
EEE? ETO_MDC v P708 o P
v + Connectivity: ESWM GMII/MI ETO_MDIO ¥ P709 | (=4
A eswm M| ET0_WOL None
/ ESW G/ ; ETT_INT one ;
ESWM_GMII/MII1 ; ET1_LINKSTA g oD
Connectivity:ESWM_RGMII EF1 hipe None
Connectivity:ESWM_RMII ET1_MDIO None
Connectivity:13C _ ET1_woL None
o ET TAS STAD None
¥ Connectivity:l1C
R20AN0790JJ0120 Rev.1.20 Page 41 of 81
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[Pins] — [Peripherals] — [Connectivity:ESWM_GMII/MII] — TESWM_GMII/MIIO] @ TOperation
Model # [Custom) [CEE L&, EVEZLUTORICERELEY,

ETO_RXDO : P702
ETO_RXD1 : P701
ETO_RXD2 : P700
ETO_RXD3 : P406
ETO_RX_CLK : P703
ETO_RX_DV : P405
ETO_RX_ER : P704
ETO_TXDO : PB00
ETO_TXD1 : PB02
ETO_TXD2 : PB03
ETO_TXD3 : PB04
ETO_TX_CLK : PBO1
ETO_TX_EN : P705

Pin Selection = = ‘ﬂz Pin Configuration
Type filter text Mame Value Lock Limk
- 1 Pin Group Selection Mixed
: ::::::igz? e Operation Mode
Analog:DAC12 | ¥ Input/Output
ETO GTX CLK None
CLKOUT:CLKOUT Ssads — & | o
CLKOUTCMPOUT < PT01 3 =
¥ CLKOUT-ETHPHYCLK s B700 & =
¥ Connectivity:CANFD " i
i ] /' P406 ] o
Conned?v?ty:DSMlF ETO_RXD4 None
G P | ETORXDS Moria
v ijnnedlwtg.ESWM_GMIIfMll ETO_RXD6 R
= . ETO_RX_CLK # P703 7] =
y EANLEAMIN | ETORX.DV / P45 -
onnedf\rfty.ESWM_RGMll ETO_RX_ER v P704 3 ¢
R S ETO_TXDO 7 PBOO ) 5
- Conned?v!ty:lii ET0_TXD1 / PBO2 & =)
y Connedf\rfty:llc ET0. TXD2 / PRO3 a9 (=
S ik ETO_TXD3 / PBO4 & | @
0
¢+ Connectivity:SPI E Lo
s ETO_TXD6 None
v’- Connet.'tlwtg,r.USB Fs ET0_TXD7 T
g %
ETO_TX_EN # P705 o @
SR ETO_TX_ER None
ExBus:SDRAM
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8. PHY Reset i FDXE
[Pins] — [lPorts] — P7] — TP711) — [ModeJ % [Output mode (Initial High)] ICZELET,

Pin Selection = H = laz Pin Configuration
Type filter text Mame Value Lirk
S symbolic Name
¢ P5 A
Comment
> v Pg T
v ¢ P7 Mode Output mode (Initial High)
Pull up/down Mone
* PT00
IRQ Mone
¥ P701
Qutput Type CMO5S
« P702 L
¥ P703
MNone
« P704
¥ P705 ¢ GPIO
+ PT06 v B
+ P707
¥ P708
¥ P709
“ P710
P71 Module name: PT11
P71 Port Capabilities: AGT0: AGTEED
P713 “ ESC: CATRESETOUT
Pin Function | Pin Numtkr
summary | BSP | Clocks Interrupts  Event Links Linker Sections Stacks Components
9. PHY CLK O&%E
[Pins] — lPorts] — [P7] — IP706] — [Drive Capacity] % TH] ICEBELET,
Pin Selection i= & 5 1% Pin Configuration
[Type filter text Mame Value Link
Symbalic Name
> + P5 "
Comment
> ¥+ P6
Made Peripheral mode
v o P7
Pull up/down None
« PT00
IRQ Mone
¢ PT01
2 P02 Qutput Type CMO5
P Drive Capacity E
Input MNone
« P704
v P705 // Input/Output
P706 v ETHPHYCLK ETHPHYCLK[ S|
v P7
¥ P70
¥ P70
¢ P710
¢ P711 Module name: P706
P72 Port Capabilities: AGTO: AGTIO0
P713 - DSMIF1: DSM1CLKD

Pin Function | Pin Num bé(

EEUAIR R AN PR B FTR T e

wmmary | BSP | Clocks Interrupts  Event Links Linker Sections Stacks| Components
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10. O— FARL
Oz barvTFUOYDERTI—-REERLET,

s,a.r [RA_Modbus) FSP Configuration > = g

Pin Configuration o

Generate Project Content

Select Pin Configuration :L" Export to CSV file Elco nfigure Pin Driver Wamnings

RABTZ MCK v i Manage configurations... [~] Generate data: | g_bsp_pin_cfg
Pin Selection = [# = 1% Pin Configuration “J) Cycle Pin Group
| Type filter text Name Value Link
[v v Ports A
> ¢ PO

11. Modbus > FILT7 T r— 3 DB

Yo TNTAT S LNy T—2D srec T 4 LA LLTF® modbus_func.c, modbus_user.c,
new_thread0_entry.c #2702z bDsrc 74 ILFIZEEEaE—LET,

| B - Q 8 Q- - v A s ModbusDem... * src
i3 ProjectExplorer X E1 9% 7 § © O | Ra_ ~ 25 o
“ I> RA_Modbus [Debug]
: Stack ij modbus_func.c
mi Includes | o
"] modbus_userc
Bra
B 3 aen ij new_threadd_entr.c
=g Threay B
_
Ll hal_entry.c w iﬁ -
(g new_thread0_entry.c
&= Debug L1
= ra_cfg ~
it Project Explorer X =] 9, 7 § = O | {5 [RA_Modbus] FSP Configuration X
~ J5 RA_Modbus [Debug . :
i FACMadbus| I Stacks Configuration
k) Includes
B
(= ra_gen Threads £ New Thread
o E srC H REIT‘ID"-I’E p—
Lg| hal_entry.c v s HAL/Common A
{5} modbus_func.c & g_ioport 1/O Port (r_iopo
t€] modbus_userc 4 FreeRTOS Port (rm_freert
je} new_thread0_entry.c v i New Thread
(= Debug & Modbus TCP Server {rm_
= ra_cfg ___ & FreeRTOS Hean 4 ki
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6.2.4 EK-RA8D2 F{ERLFIE
EK-RASD2HD1ERRFIBIZCDWLNTERBAL 9,

1. Ethernet Driver M0

[ Add Ethernet Driver] IZ.

New] — [Ethernet (r_rmac)] ZEMLZEY,

Threads €| New Thread #] Remove =]

d "I’ HAL/Common
& g_ioport I/O Pert (r_ioport)
4 FreeRTOS Port (rm_freertos_port)
v & New Thread
4 ModbusTCP{r m odbus_tcp_server)
4% FreeRTOS Heap 4

Objects 4| New Object > %] femove

New Thread Stacks %) New Stack > ——
47 TCP Transport Interface on FreeRTOS+TCP
(r_tcp_trans_freertos_plus_tcp)
@
ry
L
4 FreeRTOS+TCP
@
Y
I
4 g_freertos_plus_tcp0 FreeRTOS+TCP Wrapper to ethernet
driver (rm_freertos_plus_tep)
@
A
L
47 FreeRTOS Buffer
Allocation 2
New > | [Ethemet MAC (r_rmac) |

USB HCDC (r_usb_hede_eem)

LUTDESICRE I NEBRENET,

@
ry
!
4 FreeRTOS+TCP
@
ry

48 g_freertos_plus_tcp0 FreeRTOS + TCP Wrapper to ethernet driver (rm_freertos_plus_tcp

@
ry

1 1
27 4 FreeRTOS Buffer
. Allocation 2
©) ®

a

I
& g_layer3_switchQ Switch (r_layer3_switch)
@

ry

& g_rmac_phy0 Ethernet {r_rmac_phy)

®

% Add RMAC PHY Driver
for Ml 1

1 1

@ g_rmac_phy_Isi0 Ethernet

PHY-LSI PHY-LSI

® )

@ g_rmac_phy lsi1 Ethernet
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g_mac_phy0 Ethernet (r_rmac_phy)] TH% ') v % L. [Delete]%:EiR#%.
TRemove Stack Elements] Ry 77y 7D TOK1 #9Uv I LET,

—

Resource Configufati
¥ Validate

T E%' Cuat Ctri+X E
s Ctrl+C
# g_rmac_phy Isi0 Ethernet | | # g oPy +
PHY-LSI pHy [ Paste Ctrl+V
@ @ Non-secure Callable
Import...
< L3 Export..

. () Module Resources...
@ Stacks | Components

Compare With
Replace With

L

-

FAdd RMAC PHY Driver for MII1] IZ. [New] — [Ethernet (r_rmac_phy)] ZEmMLET,
—

& g_ether0 Ethernet MAC (r_rmac)

—

@
e, e ————————

ﬁ g_layer3_switchO Switch (r_layer3_switch)

®

%7 Add RMAC PHY Driver %7 Add GPTP Driver to
e R Y|
|
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fg_rmac_phy_lIsi0 Ethernet PHY-LSI] TH% ') v % L. [Delete]ZER#%.
TRemove Stack Elements] Ry 77w 7®D TOK) #9)vo LET,

®
Tearn b
=
Resource Configurations >
d? g_layer3_switchD Switch (r_layer3_switch) M Validate
of Cut Ctrl+X
® E Copy Ctrl+C
Paste Ctrl+V —
1 # Delete Delete —
% Add RMAC PHY Driver ¥ g_rmac_phy0 Ethernet Non-secure Callable Adi
for MII O . Eup
mport. "
. im
23 Export.. of
® D M
lodule Resources... -
Compare With |
Replace With >
@
R20AN07904J0120 Rev.1.20 Page 47 of 81
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2. r_rmac DHRTE

[Stacks] — [g_ether0 Ethernet MAC (r_rmac)] — ['Module g_ether0 Ethernet MAC (r_rmac)] —
lFilters] @ lChannel] & TPromiscuous Mode] ZUAITDEIZCEELET,

Channel : 1
Promiscuous Mode : Enable

T bree IUS FOTt (rm_treertos_port)

* & New Thread
-+F ModbusTCP{r_modbus_tcp_server)
4 FreeRTOS Heap 4

iects €] New Object > ¥ femove

Console ] Properties X

ither0 Ethernet MAC (r_rmac)

tings Property
~ Common
Parameter Checking
+ Maodule g_etherQ Ethernet MAC (r_rmac)
~ General
Name
Channel
Zero-copy Mode
Flow control functionality
MAC address
w Filters
Multicast Mode
Promiscuous Mode
Broadcast filter

¥ g_layer3_switchD $witch (r_layer3_switch)

—»

(i) Disable
Disable
00:11:22:33:44:55

Enable

0
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3. r_layer3_switch DX E

Stacks] — [lg_layer3_switchO Switch (r_layer3_switch)] — Common) @ [gPTP enable] % T

DEICEELEY,

gPTP enable : Disabled

dbjects & | New Object > %] feinove

t
r.
] 1
& Add RMAC PHY Driver 4 g_rmac_phy0 Ethemnet {r_rmac_phy)
for MIL O
@
/ A

immary | BSP | Clocks | Pins Interrupts Ewent Links | Linker Sections Stacks Compgnents

1 Console [ Properties <
_layer3_switchO Switch (r_layer3_switch)

Property
~ Common
Parameter Checking
Available queue num
gPTP enable
Time Aware Shaper
v Module g_layer3_switchQ Switch (r_layer3_switch)
» Interrupts

ettings

Value

Defaulf (BSP)
4

Disabled
Disabled
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4. r_rmac_phy D% E

[Stacks] — g _mac_phy0 Ethernet (r_rmac_phy)] — 'Module g_mac_phy0 Ethernet

(r_rmac_phy)] @ [Channel] .
E

Channel : 1
Default PHY-LSI port : 1
Select Ml type : RGMII

Default PHY-LSI port] .

[Select Mil type] ZLLTDMEIZEELF

L4 g_ioport I/O Port (r_ioport)

& FreeRTOS Port (rm_freertos_port)
w & New Thread

& ModbusTCP{r_modbus_tcp_server)

47 FreeRTOS Heap 4

Objects

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

& console [ Properties
g_rmac_phy0 Ethernet (r_rmac_phy)

Property
v Common
Parameter Checking
KSZB091RNB Target
KSZ8041 Target
DP82620 Target
1CS1894 Target
GPY111 Target
User Own Target
Reference Clock
w Module g_rmac_phy0 Ethemet (r_rmac_phy)
Name
Channel
Default PHY-LSI port
PHY-LSI Reset Completion Timeout
Select Ml type
Port Custom Init Function
Port Custom Link Partner Ability Get Function
Flow Control
Management frame format
MDC dock rate (Hz)
MDIO held timing adjustrment
MDIO capture timing adjustment

Settings
APl Info

% | New Object > % | femoy

% Add RMAC PHY Driver
forMil O

%9 Add PHY-LSI

configurationftor Mil O

# g_rmac_phy_lsi1 Ethemet
PHY-LSI

@

<

Value

Default (BSP)
Disabled
Disabled
Disabled
Disabled
Disabled
Disabled
Default

rmac_phy0

0x00020000

NULL

NULL

Disable

Clause 22 frame format
2500000

0

0

5. ES W4 Ay DEFE

Clocks] M TF&RIZ&H S TESWCLK Divl) % TESWCLK Div/10] ICEELEY,

ADCCLK Src PLL2R

ESWCLK Src PLL1P

ESWPHYCLK 1P
ETHPHYCLK Src: PLL2Q

Mterrupts  Event Links Linker Sections Stacks | Compeonents

¥ —> ADCCLK Div /4

v = ESWPHYCLK Div /2

~ —> ETHPHYCLK Div /32

~ —3> ADCCLK 120MHz

ESWCLK 100MHz

~ = ESWPHYCLK 500MHz

~ —3 ETHPHYCLK 25MHz
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6. PHY Reset ifiFD&RE
[Pins] — lPorts] — P7] — TP708] — [Model % [Output mode (Initial High)l ICZEELE 9,

Pin Selection + = ,az Pin Configuration
Type filber taxt | Name Value Link
Symbolic Name ETHERMET_RST
v P705 ~
@ Eibe Comment
i /I__:’ﬂf':e/-y [output mode (nitial High) |
ull up/down Nore
Y| P08 |
P710 Qutput Type CMOS
Drive Capaci H
P711 pacRy
P712 Module name: P708
o712 g [ PR S B PSS TR [ niil i Tt

Pin Function | Pin Numbe
summary | BSP | Clocks Interrupts Event Links Linker Sections 5tacks Components

=
Bl ramsnla Demmarting W'

7. O—F&ER
oz baVTFUOYRERTI—FEERLET,

& [RA_Modbus] FSP Configuration X =g

0

Pin Configuration Generate Project Content

Select Pin Configuration J..| Export to CSV file [5-| Configure Pin Driver Warnings

"RABT2 MCK v M /] Generate data: | g_bsp_pin_cfg

Pin Selection = [F = _az Pin Configuration ~J Cycle Pin Group

| Name Value Link

Type filter text

[v « ports ~
v PO
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8. Modbus B> FILTF T 45— 3 dEM
HoINTasSLiINyr—Id0 sre T4+

JLALLF® modbus_func.c. modbus_user.c.

new_thread0_entry.c 2709 kD src ZAIILFICEEEFOE—LET,

L&l modbus_func.c

L&} modbus_user.c

(e} new_thread0_entry.c

(&= Debug

= ra_cfg

B~ B Q- E v s ModbusDem... » src
iy ProjectExplorer X E1 % 7V § = O | Ra_ Az &
hd M ebug

i(;f}lj*!.h_ OERER ] Stack ij modbus_func.c
mi Includes | ==
£ "] modbus_userc
L e
® ra_gen | ) J new_threadd_entr.c
:
L& hal_entry.c e ﬁ .
(g new_thread(_entry.c
(= Debug e
= ra_cfg v @
g Project Explorer X = -i'f_. § = 0 i_’;,f [RA_Modbus] FSP Configuration =
¥ |5 RA_Modbus [Debug . .
e BAMadbus ] Stacks Configuration
m Includes
B
@ ra_gen Threads % | New Thread
M € sre ® | Remove |-
L&} hal_entry.c

hd &3 HAL/Common
o g_ioport /O Port (r_iopo
& FreeRTOS Port (rm_freert
v & New Thread
& Modbus TCP Server {rm_

L

L
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6.2.5 EK-RA8P1 F{ERLFIE
EK-RASP1ADERFIBIZDULNTERBALE T,

1. Ethernet Driver M3

['Add Ethernet Driver] IZ.

New] — [Ethernet (r_rmac)] ZEMmMLET,

Threads % | New Thread %] Remove |-

e “I' HAL/Comman
& g_ioport IfO Port (r_ioport)
47 FreeRTOS Port (rm_freertos_port)
~ & New Thread
% ModbusTCP{r modbus_tep_server)
47 FreeRTOS Heap 4

Objects €| New Object > %) femove

MNew Thread Stacks 4] New Stack > —
4 TCp Transport Interface on FreeRTOS+TCP
(r_tep_trans_freertos_plus_tcp)
@
I
T
4 FreeRTOS+TCP
@
I
i
4 g_freertos_plus_tcp0 FreeRTOS+TCP Wrapper to ethernet
driver (rm_freertos_plus_tep)
@
F Y
T
& FreeRTOS Buffer
Allocation 2
[Ethernet MAC (r_rmac) |

USB HCDC (r_usb_hcdc_ecm)

UTDESIZREYIDBEREINET,

@
ry
1
47 FreeRTOS+TCP
@
Y

48 g_freertos_plus_tep0 FreeRTOS + TCP Wrapper to ethemnet driver (rm_freertos_plus_tep

@
ry

L 1|
H & FreeRTOS Buffer
. Allocation 2
©) [0)

A

T
4% g_layer3_switch0 Switch (r_layer3_switch)
@

ry

4 g_rmac_phy0 Ethemet {r_rmac_phy)

@

% Add RMAC PHY Driver
for Ml 1

1 1

@ g_rmac_phy_Isi0 Ethernet

PHY-LSI PHY-LSI

©) ©)

@ g_rmac_phy_lsi1 Ethernet
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g_mac_phy0 Ethernet (r_rmac_phy)] TH% ') v % L. [Delete]%:EiR#%.
TRemove Stack Elements] Ry 77y 7D TOK1 #9Uv I LET,

—

_
&
1

-

Ll

cH

Team »
Resource Configufations >
¥ Validate

o Cut Crl+X [

® on Copy Ctrl+C
Y Paste Ctrl+V

e g_rmac_phy_|si0 Ethernet
PHY-LSI PHY

@ @ Non-secure Callable
Import...
< L3 Export..

(D) Module Resources...

@ Stacks| Components

L

Compare With
Replace With

-

FAdd RMAC PHY Driver for MII1] IZ. [New] — [Ethernet (r_rmac_phy)] ZEmMLET,

—

& g_ether0 Ethernet MAC (r_rmac)

—

@
e, e ————————

ﬁ g_layer3_switchO Switch (r_layer3_switch)

®

1
% Add RMAC PHY Driver
for MIl O

%" Add GPTP Driver to |

(e ]
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fg_rmac_phy_lIsi0 Ethernet PHY-LSI] TH% ') v % L. [Delete]ZER#%.
TRemove Stack Elements] Ry 77w 7®D TOK) #9)vo LET,

®
Tearn b
=
Resource Configurations >
d? g_layer3_switchD Switch (r_layer3_switch) M Validate
of Cut Ctrl+X
® E Copy Ctrl+C
Paste Ctrl+V —
1 # Delete Delete —
% Add RMAC PHY Driver ¥ g_rmac_phy0 Ethernet Non-secure Callable Adi
for MII O . Eup
mport. "
. im
23 Export.. of
® D M
lodule Resources... -
Compare With |
Replace With >
@
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2. r_rmac DHRTE

[Stacks] — [g_ether0 Ethernet MAC (r_rmac)] — ['Module g_ether0 Ethernet MAC (r_rmac)] —
lFilters] @ lChannelj & TPromiscuous Mode] ZUU TDEIZEELET,

Channel : 1
Promiscuous Mode : Enable

T bree IUS FOTt (rm_treertos_port)

* & New Thread
-+F ModbusTCP{r_modbus_tcp_server)
4 FreeRTOS Heap 4

iects €] New Object > ¥ femove

Console ] Properties X

ither0 Ethernet MAC (r_rmac)

tings Property
~ Common
Parameter Checking
+ Maodule g_etherQ Ethernet MAC (r_rmac)
~ General
Name
Channel
Zero-copy Mode
Flow control functionality
MAC address
w Filters
Multicast Mode
Promiscuous Mode
Broadcast filter

¥ g_layer3_switchD Switch (r_layer3_switch)

—»

(i) Disable
Disable
00:11:22:33:44:55

Enable

0
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3. r_layer3_switch D& E

Stacks] — [lg_layer3_switchO Switch (r_layer3_switch)] — Common) @ [gPTP enable] % T

DEICEELEY,

gPTP enable : Disabled

dbjects & | New Object > %] feinove

t
r.
] 1
& Add RMAC PHY Driver 4 g_rmac_phy0 Ethemnet {r_rmac_phy)
for MIL O
@
/ A

immary | BSP | Clocks | Pins Interrupts Ewent Links | Linker Sections Stacks Compgnents

1 Console [ Properties <
_layer3_switchO Switch (r_layer3_switch)

Property
~ Common
Parameter Checking
Available queue num
gPTP enable
Time Aware Shaper
v Module g_layer3_switchQ Switch (r_layer3_switch)
» Interrupts

ettings

Value

Defaulf (BSP)
4

Disabled
Disabled
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4. r_rmac_phy D% E

[Stacks] — g _mac_phy0 Ethernet (r_rmac_phy)] — 'Module g_mac_phy0 Ethernet

(r_rmac_phy)] @ [Channel] .
E

Channel : 1
Default PHY-LSI port : 1
Select Ml type : RGMII

Default PHY-LSI port] .

[Select Mil type] ZLLTDMEIZEELF

& g_ioport |/O Port (r_ioport)

& FreeRTOS Port (rm_freertos_port)
~ & New Thread

& ModbusTCP(r_modbus_tcp_server)

4 FreeRTOS Heap 4

Objects 4] New Object > % | Ferm o

%7 Add RMAC PHY Driver
forMil O

<

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

B console [ Properties
g_rmac_phy0 Ethernet (r_rmac_phy)

Property
v Commen
Parameter Checking
KSZBO91RNB Target
KSZ8041 Target
DP83620 Target
1C51894 Target
GPY111 Target
User Own Target
Reference Clock
+ Module g_rmac_phy0 Ethemet (r_rmac_phy)
Name
Channel
Default PHY-LSI port
PHY-LSI Reset Completion Timeout
Select MII type
Port Custom Init Function
Port Custom Link Partner Ability Get Function
Flow Control
Management frame format
MDC clock rate (Hz)
MDIO held timing adjustment
MDIO capture timing adjustment

Settings
APl Info

Value

Default (BSP)
Disabled
Disabled
Disabled
Disabled
Disabled
Disabled
Default

g_rmac_phyQ

]

Disable

Clause 22 frame format
2500000

0

0

%1 Add PHY-LSI
configurationftor MIl O

@ g_rmac_phy_lsi1 Ethemet
PHY-LSI

@
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5. ES W4 Ay DEFE
[Clocks] DT ERIZ&H S TESWCLK Divl % TESWCLKDiv/10)] ICEELEYT,

ADCCLK Src PLL2R ~ —>» ADCCLK Div /4 ~ —> ADCCLK 120MHz

ESWCLK Src PLL1P N ESWCLK Div /10 > ESWCLK 100MHz

]

ESWPHYCLK ~ —> ESWPHYCLK Div /2 ~ —> ESWPHYCLK 500MHz

ETHPHYCLK Src: PLL2Q v —> ETHPHYCLK Div /32 ~ —> ETHPHYCLK 25MHz

Mterrupts  Event Links Linker Sections Stacks | Components

6. PHY Reset i F D& E
[Pins] — [lPorts] — P71 — TP708] — Model % [Output mode (Initial High)

IZEBLEY,

Pin Selection = @ 2 1% Pin Configuration
Type filter text | Name Value
Symbolic Name ETHERMET_RST
¥ PT05 A
Comment
¥ P706

Link

| Mode [Output mode (Initial High) |
tliils 1 l ull up/down Non
708 - s
. IRQ None

v P70
P710 Output Type CMOS
Drive Capaci H
P711 pacey
P712 Module name: P708
W
o712 [ TR N gy || F'L " M, B~

Pin Function | Pin Numbe:

summary | BSP | Clocks Interrupts Event Links Linker Sections Stacks Components

= —
=1 Fanmenla Diemmmrtine 5
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7. PHY Clock ifFDEXE
[Pins] — [Peripherals] — THMI:GLCDCJ] — TGLCDCJ @ [Operation Mode] % [Disabled] (2%
BLFY,

Pin Selection H + = laz Pin Configuration
Type filter text Name Value Lock Link
Debug JTAG/SWD Fin Group Selection Mixed
w e ~
eong: Operation Mode Disabled
Debug:TRACE
¥ Input/Qutput
ExBus:BUS q
3 E;TE:SRAM LCD_DATAD
- HMI;GLCDC LCD_DATAY
G.LCDC LCD_DATAZ
¢ HMEMIPI LCD _DATAZ
g ; HRO LCD_DATA4 None
S” E*:rupéec LCD_DATAS None
> ;
i LCD_DATAB Mone
TRG:ADC(Digital)
TRG:CAC Module name: GLCDC
Timers: AGT

F I ; T— T

Pin Function | Pin Number

Summary | BSP Clockslnterlupts Event Links Linker Sections Stacks Components

[Pins] — [Peripherals] — ICLKOUT:ETHPHYCLK] — TETHPHYCLK] ® [Operation Mode| %
[Custom] [CEB LIz, EVEUTOHKRIZEELET,

ETHPHYCLK : P902

Pin Selection = & = [% Pin Configuration

Type filter text Mame Value Lock Link

R Pin Group Selection Iixed
; . | ]
neog: Operation Mode
CLKOUTCLKOUT |
CLKOUTCMPOUT v Input/Output
; HYCLK 7 P20 a
v ¥ CLKOUTETHPHYCLK = - @

e |
Connectivity.CANFD |
Connectivity:ESWM_GMII/MI|
¥ Connectivity: ESWM_RGMII |
Connectivity:ESWM_RMII |
¢ Connectivity:13C |
¥ Connectivity:[IC -
¥ Connectivity:05PI Module name:  ETHPHYCLK
¢ Connectivity:PDM

I P RN |

Pin Function | Pin Number
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8. O— K&
Oz baVvTFUYDERTI—-REERLET,

13.' [RA_Modbus) FSP Configuration >

= g

Pin Configuration

0

Generate Project Content

Select Pin Configuration _ﬁ Export to CSV file ilco nfigure Pin Driver Warnings

RABT2 MCK

v | Manage configurations... ] Generate data: | g_bsp_pin_cfg
Pin Selection i= [+ = 1% Pin Configuration =~} Cycle Pin Group
Type filter text Name Value Link
i v « Ports ~

> ¥ PO

9. Modbus 4> FITFTTYHr— 3 2dEMN

YTV TAT S LNy T—2D srec 7 4 LA LLTF® modbus_func.c, modbus_user.c,
new_thread0_entry.c 2709 kD src ZHIILFICEEEFOE—LET,

K AS Nt 5 A N

- v A » ModbusDem...

gl modbus_func.c

L&} modbus_user.c

je} new_thread0_entry.c

» SrC
5 ProjectExplorer X 1% Y § © O | RA_ A oz =
W Modb ebug
k;frBA_ — ; Stack “] medbus_func.c
mi Includes | o
o "] modbus_userc
L . e
@ ra_gen - | ) "] new_thread0_entry.c
;
L£] hal_entry.c v o =
(e new_thread( entry.c
(&= Debug e
= ra_cfg v
it Project Explorer X =] 9 £ = 0O |{& [RA_Modbus] FSP Configuration X
~ |5 RA_Modbus [Debug . :
e RAMadan ] ] Stacks Configuration
i Includes
B
@ | New Thread
& ra_gen Threads .
o (2 sre ¥ | Remove |-
L&} hal_entry.c

b E} HAL/Common "~
o g_ioport /O Port (r_iopo
& FreeRTOS Port (rm_freert
v & MNew Thread

(= Debug

(= ra_cfg

& Modbus TCP Server {rm_
48 FreeRTOS Hean 4 ki
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6.2.6 EK-RASM2 R{ERLFIE
EK-RASM2FHDERRFIBIZC DWW TEHRBALE T,

1. Ethernet Driver M0

[ Add Ethernet Driver] IZ.

New] — [Ethernet (r_rmac)] ZEMLZEY,

Threads €| New Thread #] Remove =]

d "I’ HAL/Common
& g_ioport I/O Pert (r_ioport)
4 FreeRTOS Port (rm_freertos_port)
v & New Thread
4 ModbusTCP{r m odbus_tcp_server)
4% FreeRTOS Heap 4

Objects 4| New Object > %] femove

New Thread Stacks %) New Stack > ——
47 TCP Transport Interface on FreeRTOS+TCP
(r_tcp_trans_freertos_plus_tcp)
@
ry
L
4 FreeRTOS+TCP
@
Y
I
4 g_freertos_plus_tcp0 FreeRTOS+TCP Wrapper to ethernet
driver (rm_freertos_plus_tep)
@
A
L
47 FreeRTOS Buffer
Allocation 2
New > | [Ethemet MAC (r_rmac) |

USB HCDC (r_usb_hede_eem)

LUTDESICRE I NEBRENET,

@
ry
!
4 FreeRTOS+TCP
@
ry

48 g_freertos_plus_tcp0 FreeRTOS + TCP Wrapper to ethernet driver (rm_freertos_plus_tcp

@
ry

1 1
27 4 FreeRTOS Buffer
. Allocation 2
©) ®

a

I
& g_layer3_switchQ Switch (r_layer3_switch)
@

ry

& g_rmac_phy0 Ethernet {r_rmac_phy)

®

% Add RMAC PHY Driver
for Ml 1

1 1

@ g_rmac_phy_Isi0 Ethernet

PHY-LSI PHY-LSI

® )

@ g_rmac_phy lsi1 Ethernet
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fg_rmac_phy_lIsi1 Ethernet PHY-LSI] TH% ') v % L. [Delete]%ER#%.
TRemove Stack Elements] Ry 77w 7®D TOK) #9)vo LET,

@

PHY-LSI

®
T Team
4% g_layer3_switchO Switch (r_layer3_switch) Resource Configurations
| Validate
of Cut
@ Copy
T 4 Paste
& g_rmac_phy0 Ethemnet {r_rmac_phy) 3 Delete
Non-secure Callable
Import...
@ L3 Export...
| A (i) Module Resources...
@ g_rmac_phy_lsi0 Ethernet Compare With

Replace With

Ctrl+X
Ctrl+C
Ctrl+V
Delete

[

@

Allocation 2

2.

r_rmac NRTE

[Stacks] — [g_ether0 Ethernet MAC (r_rmac)] — ['Module g_ether0 Ethernet MAC (r_rmac)] —

lFilters] @ TPromiscuous Mode] % [lEnable] IZTEELET .

42 ModbusTCP{r_modbus_tcp_server)
4 FreeRTOS Heap 4

& g_layer3_switchO Switch (r_layer3_switch)

)
Y \
Objects Mz Bl @ g_rmac_phy0 Ethemet {r rmac_phy) %9 Add RMAC PHY Driver
for MII 1
®
A
I I
I @ g_rmac_phy_Isi0 Ethernet | I % Add PHY-LSI
<
iummary | BSP | Clocks | Pins Interrupts | Event Links | Linker Sections | Stacks Components
T properties % [2] Problems B Console @& Z7-+-739%- &) 29-F-72270
3_ether0 Ethernet MAC (r_rmac)
Settings Property Value
v Common
Parameter Checking Default (BSP)
v Module g_ether0 Ethemet MAC (r_rmac)
» General
+ Filters

Multicast Mode
Promiscuous Mode
Broadcast filter
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3. r_layer3_switch DX E

Stacks] — [lg_layer3_switchO Switch (r_layer3_switch)] — Common) @ [gPTP enable] % T

DEICEELEY,

gPTP enable : Disabled

~ ¢ HAL/Commaon
47 g_ioport I/O Port (r_ioport)
47 FreeRTOS Port (rm_freertos_port)
~ & New Thread
+F ModbusTCP{r_modbus_tcp_server)
47 FreeRTOS Heap 4

Ibjects %] New Object > %] temove

& g_rmac_phy0 EtHernet {r_rmac_phy)

®

59 Add R
for Mil

[
] I

I
# g_rmac_phy_Ifi0 Ethernet | | 57 Add PHY-LSI
PHY-LSI configuration for MIl 1

L4

mmary | BSP |Clocks |Pins Interrupts | Event Links | Linker Sections | Stacks | Compon

| Console [ Properties >

layer3_switch0 Switch (r_layer3_switch)

Property
~ Common
Parameter Checking
Available queue num
gPTP enable
Time Aware Shaper
w Module g layer3_switchO Switch (r layer3_switch)

rttings

Value

Defaulg (BSP)
4

Disabled
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=1 —]

4. r_rmac_phy DEXTE
[Stacks] — g _mac_phy0 Ethernet (r_rmac_phy)] — 'Module g_mac_phy0 Ethernet
(r_rmac_phy)l @ [Select Mll typel & TMDIO hold timing adjustment] & TMDIO capture timing
adjustment] ZLUTOIEICEELET,

Select Ml type : RGMII
MDIO hold timing adjustment : 1
MDIO capture timing adjustment : 1

& MaodbusTCP{r_modbus_tcp_server)
& FreeRTOS Heap 4

BE R

: @ g_rmac_phy_Isi0 Ethermef % Add PHY-LSI
dbjects %] New Object > % | Rer PHY-LSI configuration for Ml 1

®

<
smmary | BSP | Clocks | Pins Interrupts Event Links | Linker Sections | Stacks Components
M Y- FORFa- X AT-RTINY- A¥-t¥Za7N

_rmac_phy0 Ethernet (r_rmac_phy)

ettings /0/171 &

B KSZ8091RNB Target Disabled
K5Z8041 Target Disabled
DP83620 Target Disabled
1CS1894 Target Disabled
GPY111 Target Disabled
User Own Target Disabled
Reference Clock Default

~ Module g_rmac_phy0 Ethemet (r_rmac_phy)
Name g_rmac_phy0
Channel 0
Default PHY-LSI port
PHY-L5I Reset Completion Timeout 000020000
Select MIl type RGMII
Port Custom Init Function NULL
Port Custom Link Partner Ability Get Function NULL
Flow Control Disable
Management frame format Clause 22 frame format
MDC dock rate (Hz) 2500000
MDIO held timing adjustment
MDIO capture timing adjustment

5. ESW/ O vy DEE
lClocks] MDT&R3%H% FESWCLK Divi % TESWCLKDiv /101 [CEELFY,

> OCTACLK Src: PLL1Q ~ —> OCTACLK Div /1 v —> OCTACLK ~333.333MHz
[ ADCCLK Src PLL2ZR ~ —> ADCCLK Div /4 v —> ADCCLK 120MHz
> ESWCLK Src: PLL1P w —* ESWCLK Div /10 v I—) ESWCLK 100MHz

> ESWPHYCLK Src PLL1P ESWPHYCLK Div /2 v —2> ESWPHYCLK 500MHz

~ —> ETHPHYCLK Div /32 v — ETHPHYCLK 25MHz

~ —> ESCCLK Div /8 v = ESCCLK 100MHz

BSP Pins | Interrupts  Event Links Linker Sections Stacks Components
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6. PHY Reset ifiFD&RE
[Pins] — [lPorts] — P5] — TP514) — [Mode] % [Output mode (Initial High)] ICZEELET,

Pin Selection = H = laz Pin Configuration
Type filter text Mame Value Link
- - - Symbolic Mame ETH_RSTN
w & pg I
v P500 Comment
s Mode [ output mode (initial High) |
Pull up/down None
P502 %
None
P503
CMOS5
P504 L
P505
P506 el
P50 Input/Output
pP514 v GPIO
P508
P509
P510
+ P511
v P512
| P313 Module name: P514
| Port Capabilities: ESWM_GMII/MIL: ET_TAS_STA1
P515 w ESWM_RGMII: ET_TAS_STA1

Pin Function  Pin Nuﬁﬁr

Summary | BSP | Clocks Intern.lpts Event Links Linker Sections Stacks | Components
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7. O—F&ER
Oz baVvTFUYDERTI—-REERLET,

13.' [RA_Modbus) FSP Configuration >

= g

Pin Configuration

0

Generate Project Content

Select Pin Configuration _ﬁ Export to CSV file ilco nfigure Pin Driver Warnings

RABT2 MCK

v | Manage configurations... ] Generate data: | g_bsp_pin_cfg
Pin Selection i= [+ = 1% Pin Configuration =~} Cycle Pin Group
Type filter text Name Value Link
i v « Ports ~

> ¥ PO

8. Modbus 4> FITFTYHr— 3 vdiEM

YTV TAT S LNy T—2D srec 7 4 LA LLTF® modbus_func.c, modbus_user.c,
new_thread0_entry.c 2709 kD src ZHIILFICEEEFOE—LET,

K AS Nt 5 A N

- v A » ModbusDem...

gl modbus_func.c

L&} modbus_user.c

je} new_thread0_entry.c

» SrC
5 ProjectExplorer X 1% Y § © O | RA_ A oz =
W Modb ebug
k;frBA_ — ; Stack “] medbus_func.c
mi Includes | o
o "] modbus_userc
L . e
@ ra_gen - | ) "] new_thread0_entry.c
;
L£] hal_entry.c v o =
(e new_thread( entry.c
(&= Debug e
= ra_cfg v
it Project Explorer X =] 9 £ = 0O |{& [RA_Modbus] FSP Configuration X
~ |5 RA_Modbus [Debug . :
e RAMadan ] ] Stacks Configuration
i Includes
B
@ | New Thread
& ra_gen Threads .
o (2 sre ¥ | Remove |-
L&} hal_entry.c

b E} HAL/Common "~
o g_ioport /O Port (r_iopo
& FreeRTOS Port (rm_freert
v & MNew Thread

(= Debug

(= ra_cfg

& Modbus TCP Server {rm_
48 FreeRTOS Hean 4 ki
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7. Modbus > F)IL7as ¥y FOEFT

ZDETIE, Modbus > 770y FEEFTTBEIBIZDONT
ERic 15 FMAR— FOBRTELER] £238BL.
6. Modbus > F)L7ATxY FOEE] #38L. Modbus > F)L70

E7-.
=&y,

1. EILFET

[Project Explorer] E 2 —T. EJLRK$ 370

ﬁa—o

s

v

b0/ —FERYVIVIL,

mEALET,
N—F Oz T7DEKESTETLTLESY,

s

v

7 bERABLTK

[Build Project] #:#1R L

T
Project Explorer < = § =0
v 15 RA Modbus [[ - .
Ty
> Binaries
t? Go Into
> m Includes
> Bra Open in New Window
> 2 ra_gen Show In Alt+Shift+ W > [
v (Bsrc B copy Ctrl+C
> Le hal_entry Paste Crl+V
5> [£] modbus 3§ Delete Delete
> £ modbus Source 2
> Ll new_thre Move.
? (= Debug Rename... F2
> = ra_d
_“_ ra_. 9 Ly Import..
? _‘fsmpt 3 Export...
- i i
W configurati Renesas FSP 3
=| ra_cfg.bd ;
X RA_ModbueI Build Project |
> @ Developer / Glean Project
2 | Refresh F5
Close Project
Close Unrelated Project
CDEE, ELFIZ—DALGNIEEERELTLEEL,
I Project Explorer X = Y § = 0O || [RA_Modbus] FSP Configuration X
15 RA_Modb: " .
L s i Stacks Configuration
i+, Binanes
i Includes
8 ra Threads ¢ | New Thread | Remove = New Thread Stacks
2 ra_gen w B AL ammen - | (rm_freertos_plus_tcp)
v B sic <B & !
gl hal_entry.c S Z @
Objects © | New Object > = -
g modbus_func.c
€] modbus_user.c Summary | BSP | Clocks Pins | Interrupts Event Links | Stacks| Components
e new_thread0_entry.c — B —
Debug [ Properties (2] M58 @ AV-+- 7574~ B Console X
= CDT Build Console [RA_Modbus]
(= build A SR e e T T e S e e i e
& ra_cfg Building file: ../ra/aws/FreeRT0S/FreeRT0S-Plus/Source/FreeRT0S-Plus-TCP/source/FreeRTOS
o g i Building file: ../ra/aws/FreeRTOS/FreeRT0S-Plus/Source/FreeRT0S-Plus-TCP/source/FreeRTOS
i Building file: ../ra/aws/FreeRTOS/FreeRT0S-Plus/Source/FreeRT0S-Plus-TCP/source/FreeRTOS
1% configurationxml Building file: ../ra/aws/FreeRT0S/FreeRT0S-Plus/Source/FreeRT0OS-Plus-TCP/source/FreeRTOS
ra_cfg.txt Building file: ../ra/aws/FreeRT0S/FreeRT0S-Plus/Source/FreeRT0S-Plus-TCP/source/FreeRTOS
¥ RA_Modbus Debug_Flatlaunch Bu:}.ld%ng file: ../rafaws/FreeRTOS/FreeRTOS-Plus/Source/FreeRT0OS-Plus-TCP/source/FreeRTOS
@ Devel Assist Building file: ../ra/aws/FreeRT0S/FreeRT0S-Plus/Source/FreeRT0S-Plus-TCP/source/FreeRTOS
\&J Lieveloper Assistance Building file: ../ra/aws/FreeRT0S/FreeRT0S-Plus/Source/FreeRT0S-Plus-TCP/source/FreeRT0S
Building file: ../ra/aws/FreeRT0S/FreeRT0S-Plus/Source/FreeRT0OS-Plus-TCP/source/FreeRTOS
Building file: ../ra/aws/FreeRTOS/FreeRT0S-Plus/Source/FreeRT0S-Plus-TCP/source/FreeRTOS
Building target: RA_Modbus.elf
arm-none-eabi-objcopy -0 srec "RA_Modbus.elf" “RA_Modbus.srec"
arm-none-eabi-size --format=berkeley "RA_Modbus.elf"
text data bss dec hex filename
50300 608 913772 0970680 _ecfhd RA Modbys elf
13:34:10 Build Finished. @ errors, @ warnings. (took 14s.174ms)
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2. PV —TarpEForao—KET)

UTOFIETT NNy T ZRBLET,

A OE

[Project Explorer] EA—T, F/1\w 453570z D/ —F%HY ') vs L., [Debug As]—

[Debug Configurations]Z:&IR L £,

{1 Project Explorer X
v 125 RA Modbus ™~ *
New

> i;;. Binaries
> i Includes il
> Bra Open in New Window
> @ ra_gen Show In
» 8 src B Copy
= Debug Paste
> = settings | 3§ Delete
> = racig Source
> = script Move..
=l .api_xm| Rename...
= .clang;d Dy Import..
X .:prc.uect i Export..
x.' PIOIECy Renesas FSP
= .secure_az
N Build Project
B secure x Clean Project
;{-‘;j configura = Redresty
3 ra_clg.txt Close Project
¥ RA_Modk Close Unrelated Project
> (?) Develope Build Targets
Index

Build Configurations
Source

Run As
Debug As
Team

= O

Compare With

Restore from Local History...

MISRA-C
C/C++ Project Settings

&
__'4

Renesas C/C++ Project Settings

" Run C/C++ Code Analysis

BEGSY § =0 £ [RA_Modbus] FSP Configuration X
» Stacks Configuration
Threads % | New Thread %
Alt+Shift+W > v 2% HAL/Common
Ctrl+C & g_ioport /O Port (r_ioport)
Ctri+V & FreeRTOS Port (rm_freertos_port)
Delete v & New Thread
> & ModbusTCP{r_modbus_tcp_server)
4 FreeRTOS Heap 4
F2
>
FS Objects & New Object > %
>
>
>
2> : - 4
Summary | BSP |Clocks |Pins Interrupts | Event Links | Linker
>
> [E7] 1 GDB OpenOCD Hardware Debugging (DSF) |
> [£7] 2 GDB Simulator Debugging (RH850) |
> [€] 3 Local C/C++ Application |
[£7] 4 Renesas GDB Hardware Debugging |
» [E] 5 Renesas Simulator Debugging (RX, RL78)
Ctrl+Alt+P L Debug Configurations... I
> ] 6 RA_Modbus Debug_Flat (Renesas GDB Hardware Debugging)

[ Buildine file: ../ra/aws/FraeRTOS/FreaRTOS-
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3. AV LDFHA—F
[Renesas GDB Hardware Debugging] — [xxxxx Debug_Flat]%:&{REx L. [Debug]Z# L £ 3,

{8) Debug Configurations O X ‘

Create, manage, and run configurations ﬁ

e EXBY ~ Name: | RA_Modbus Debug_Flat
type filter text | Main ﬁ Debugger| B* Startup ‘-: Source | [_] Common
[E]C/C++ Application -~
p— i 0 Project:
L€ | C/C++ Remote Application :
. EASE Script RA_Modbus Browse...
[€] GDB Hardware Debugging C/C++ Application:
[€”] GDB Simulator Debugging (RHI Debug/RA Modbus.f
Launch Group Suai O eRLER
v [ Renesas GDB Hardware Debugt Variables... Search Project... Browse...
if required) before launching
JRenesas Simulator Debugging (
< >
Revert Apply

Filter matched 9 of 11 items

LTOFAT7AITHARRENDEDT, TAVIEEICOYEZFET .,

Q Confirm Perspective Switch

'e This kind of launch is configured to open the Debug perspective when it suspends.

This Debug perspective supports application debugging by providing views for displaying
the debug stack, variables and breakpoints.

Switch to this perspective?

[[] Remember my decision

[ ]~

4. 7075 L0
"Resume" R2 VEHWLET,
TRy IHEEEINE E. AT S AIK Tmainc] THEESNET,
£ 5—& TResume] RAVEHWMLTLIEZEL, TOTSLNEITEINET,

Q workspace RA - RABT1_MCK_Meodbus/ra/fsp/src/bsp/cmsis/Device/RENESAS Source/startup.c -

File Edit Source Refactor Mavigate Search Project Renesas Views Run Renesas Al Win

oA - o[ mse. o) R t-Qritarism

t}Debug e - i = 0O || &} [RABT1_MCK_Modbus]
| RABT1_MCK_Modbus Debug_Flat [Renesas GDB Hardware Debu |88 64 |

w ,*; RABT1_MCK_Modbus.elf [1] [cores: O]
w @ Thread #1 1 (single core) [core; 0] (Suspended : Signal : Sl
= Reset_Handler() at starup.c:64 0x2002898
w arm-none-eabi-gdb (12.1)
s Renesas GDB server (Host)
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8. Modbus TE7 77— a3 %A= Modbus BETE

CDETIL Modbus TET7Z TV —23%ERALT, Modbus Y2 TILT7 T r—2 3D TEEMES
BISFIEZHALET . Modbus 7O FaNWNREYIDAL T4 TL—2 3 2IZDNTHE T9.1.
Appendix A: Modbus Protocol Stack Configuration] #ZB L T Z&Ly,

8.1 IP 7 FLRADERE

Modbust > FILT7 T r—> a3 v &RFTTBITIE. V54 F7 2 b THAHModbusTETZ T r—avaxE
79 HPCOIP7 FLRZFHHEAR—FERL FA A VIZERET HARENHY FT,

1. FYMI—OEKIVRNERETET,
lControl panel] — 'Network and Sharing Center] — ['Change adapter settings
O—AILTYTEGESIILIYYY (FEEH) YY) L. [Properties] #RIRLET,
[TCP/IPv4] %#&IRL. TProperties] "2 U &#HLET,

Hetworking | Shasing
Conngct wang
& TwniCAT dntel PTI Ethersst Aiclaphes (Gigate)

Thas cgnnechon uses He followang bema:
O Chat fow Microaolt Misbwcacs

Dieteesmirazhic Hetwork, Erhances

Qof Packet Schedues

Fil aned Prinber Shuaring bos bicreolt Hebwork:s
i TwinCAT Ethesned Frotocol

& |rberret Probocol Version B [TCPAPVE)

B |rteiret Protocal Werson 4 [TCPAP]

R A Al

o) [ uross | [ Powetes ]
Drescrption
Teanarimon Contiol ProtecolTnisinet Piolocol. The defaul

wacks ol o neshwork, peodoood that providies comimrication
aciogs dreeroe nbencorresched networks

2. IP7ZRLREYITRY MRV ZRELET,
IP7 FLX:192.168.1.101, T % v k<R % : 255.255.255.0

General i
fou can get IF settings assigned sutomatically if your network supports

this capability, Otherwise, yvou need to ask your network sdmiristrstor
for the sppropriste IP settings,

Obtain an 1P address automastcally
@) Lige the Following IF address:|
IF address:
Sybnest mask:
Defsuk gateway:

Ofstain) DG server address sutomaticaly
@ Lisa the Follwing DNS server sddresses:
Ereferred DNS server:

flternate DNG sérver:

| ] wabdate sattings upon exit
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8.2 Modbus TEFZ TV r—a vDEE

1. ZOYUTNTOTSLNNyF—JI2&FEN TS TModbusDemoApplication.exe] #iE&ILE 9,

[Connection] TIXTCPH—/\ZFEIRL. H—/—DIP7 FL R (ffl: T192.168.1.100] ) &F— +FBEE
($l: 75021 ) ZH/ELET,

82! Modbus Demo Application for RA — O X
File(E) Help
Connection
ITOP server v il
(o]

Coils
Discrete Inputs |20

RTU

Slave ID
NOME Parity 55

Il

bit

Connection Timeout
Remote Modbus Server

-ID adds Dapd
|192.168.1.100 | [502 1
Socket exception

2. TConnect] R4 > %93 & Modbus BIEIZL Y LED D ERMIAEY £9,

3. Wireshark % ED/ry FETY—ILEFRTHE. UTDLSIZ Modbus DFEERREHEZETEE

—d_o

mae X Q] &= = A e ] @ ¥
[NIFETTV5 - Crl-> Tmfe B -+
No Time Source SrcPort Destination DstPort Protocol Length  Into ~
42794 2823-85-86 B7:19:00.688738 192.168.1.188 582 192.168.1.181 61763 TCP 60 582 + 61763 [ACK] Seg=156597 Ack=185881 Win=1468 L
42795 2023-85-86 87:19:98.681269  192.163.1.188 582 192.168.1.181 61763 Modbus/TCP 64 Response: Trans: 1; unit: 255, FuAC: 2! Reac
42796 2023-85-86 ©7:10:00.693146  192.163.1.181 61763 192.168.1.100 502 Modbus/TCP 68 Query: Trans: 1; uUnit: 255, Func: 15: Writ
42797 2023-85-86 ©7:10:08.693661  192.163.1.188 562 192.168.1.181 61763 TCP 60 582 - 51763 [ACK] Seq-156607 Ack=125895 Win=1466 L
42792 2023-85-86 B7:19:68.694147  192.168.1.188 562 192.168.1.181 61763 Modbus/TCP 66 Response: Trans: 1; Unit: 255, Func: 15: Writ
42799 2823-85-86 7:19:00.716168 192.168.1.181 61763 192.168.1.188 582 Modbus/TCP 66 Query: Trans: 1; unit: 255, Func: 2: Reac
42209 2023-85-86 ©7:19:98.716747  192.163.1.188 582 192.168.1.181 61763 TCP 60 582 + 61763 [ACK] Se0=156619 Ack=185187 Win=1468 L
42301 2023-85-86 ©7:10:00.717374  192.163.1.10@ 502 192.168.1.101 €1763 Modbus/TCP 64 Response: Trans: 1; uUnit: 255, Func:  2: Reac
42867 2023-85-86 B7:19:60.728384  192.168.1.181 61763 192.168.1.188 582 Modbus/TCP 68 Query: Trans: 1; Unit: 255, Func: 15: Writ
42883 2023-85-86 B7:10:00.729428 192.168.1.188 582 192.168.1.181 61763 TCP 60 582 + 61763 [ACK] Seg=156629 Ack=185121 Win=1468 L
42284 2023-85-86 7:19:98.729948  192.163.1.188 582 192.168.1.181 61763 Modbus/TCP 66 Response: Trans: 1; unit: 255, Func: 15! Writ
42805 2023-85-86 ©7:10:00.752414  192.163.1.181 61763 192.168.1.100 502 Modbus/TCP 66  Query: Trans: 1; uUnit: 255, Func:  2: Reac
42306 2023-85-06 ©7:10:00.752851  192.163.1.10@ 502 192.168.1.101 61763 TCP 60 582 - 51763 [ACK] Seq-156641 Ack=125133 Win=1468 L
42867 2023-85-86 ©7:19:68.753349  192.168.1.188 562 192.168.1.181 61763 Modbus/TCP 64 Response: Trans: 1; Unit: 255, Func: 2: Reac
42808 2023-85-86 ©7:109:08.766283 192.168.1.181 61763 192.168.1.188 582 Modbus/TCP 68 Query: Trans: 1; unit: 255, Func: 15: Writ
42809 2023-85-86 7:19:98.766554  192.163.1.188 582 192.168.1.181 61763 TCP 60 582 + 61763 [ACK] Se0=156651 Ack=185147 Win=146@ L
42310 2023-85-86 ©7:10:00.767@91  192.163.1.10@ 502 192.168.1.101 €1763 Modbus/TCP 66 Response: Trans: 1; uUnit: 255, Func: 15: Writ
42811 2023-85-86 7:19:60.789392  192.168.1.181 61763 192.168.1.188 582 Modbus/TCP 66 Query: Trans: 1; Unit: 255, Func: 2: Reac
42812 2823-85-86 B7:19:00.798329 192.168.1.188 582 192.168.1.181 61763 TCP 60 582 + 61763 [ACK] Seg=156663 Ack=185159 Win=1468 L
42813 2023-85-86 ©7:19:98.798228  192.163.1.180 582 192.168.1.181 61763 Modbus/TCP 64 Response: Trans: 1; unit: 255, FuAC: 2! Reac
L 42814 2023-85-@5 ©7:10:00.802603  192.168.1.161 61763 192.168.1.100 502 Modbus/TCP 68 Query: Trans: 1; Unit: 255, Func: 15: Writ,,
< >

Frame 1: &6 bytes on wire (528 bits), &6 bytes captured (528 bits)
Ethernet IT, Src: Buffalo_ea:51:49 (c4:36:c@:ea:51:49), Dst: CIMSYS
Internet Protocol Version 4, Src: 192.168.1.121, Dst: 192.168.1.120
Transmission centrel protocel, src Port: 61763, Dst Port: Se2, seq:
Modbus /TCP

Modbus

11 22 33 44 55 c4 36 c@ ea 51 49 @8 @@ 45 0@
34 66 d9 48 @@ 80 86 ©F d1 <@ a8 @1 65 c@ a8
64 f1 43 @1 f6 75 19 bh 96 @@ BB 6e 5a 58 18
o 2c a6 23 e0 oe [THEN @0 o0 0@ 66 ff B2 80 6@
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8.2.1 Modbus 7E7 71 77— 3 D4k

Modbus TCPZ7A b )LENLTPCLEIET HZ L T, LEDORBEERICHELET,
COFEICIE, Readaq/LavY Y K&WriteaA/ Loy FAMEREINET,

lConnect] RA V&5 ) v Uik, LEDI~3HMEHMIZABLET .

a! Modbus Demo . O X
File(F) Help
Gonnection
TGP server
o
Coils
115200bps Discrete Inputs |00
RTU
Slave ID
MNOMNE Parity 956
1 stop bit
Connection Timeout ] -
“
Remote Modbus Server 5000 J:-l gﬂ E,J l\ E%ﬁ é *L é
IP Adress

192.168.1.100

WRITE MULTIPLE COIL ...
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Renesas RA 77 =
9. Appendix
9.1

Appendix A: Modbus Protocol Stack Configuration
Modbus 7RIILRAZYID FSP AL T4F L—2a LU TFICRBLET .

Configuration

‘ Options

| Default ‘

Description

Common

Parameter Checking

- Default (BSP)
- Enable
- Disable

Default
(BSP)

B A,

Enabled #:Z#R L =H&. /85
A—B— FzyHOI—FH
EILKRIZEENET,

Accept Task Stack
Size

BM{EE 0x400 LLETY,

0x400

Accept Task R 2 v 944 X,
AAMEIX 0x400 LI ETT,

Accept Task Priority

EMGEOHBEE 0 D (Max
Priorities - 1) T3,

Accept Task B,
AMGEDCHEEIE 0 M

(Max Priorities - 1) T9, *
1=. Accept Task, Receive
Task. Service Task DBEE%E
BLIZLTLEEL,

Receive Task Stack
Size

BM{EX 0x400 LLETY,

0x400

Receive Task X 2 v o H A
X, B#MLIEIX 0x400 LLET
95

Receive Task Priority

EMGEOHBEE 0 D (Max
Priorities - 1) T3,

Receive Task BEE,
ANGEDCEHEIE 0 M

(Max Priorities - 1) T3, *
1=. Accept Task, Receive
Task. Service Task DBEEZE
BLIZLTLEEL,

Service Task Stack
Size

BM{EX 0x400 LLETY,

0x400

Service Task R 2 v U ¥4 X,
BExhir{fElE 0x400 LLETT,

Service Task Priority

EMGEOHBEE 0 D (Max
Priorities - 1) T3,

Service Task B5%E,
ANGEDCHEEIE 0 M

(Max Priorities - 1) T9, *
1=. Accept Task, Receive
Task. Service Task DBEE%E
BLIZLTLEEL,

Maximum Number of
Clients

AMGERE 1 Ao 3 TY,

5547 FOBRKEREY 7Y
b, BMRER 1 A 3
<7,

Receive Queue Length

AMiEF 8 LETT,

BRAVBTT—2%ET 21—
DR, ARIEX 8 LIET
ERR

Server ID

AMGEE 1 Ao 255 TY,

255

Modbus H—/3— ID, H%h%:
fEl& 1 > 255 T,
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Configuration | Options Default Description
Module ModbusTCP(r_modbus_tcp_server)
Name LENEEMA C | g_modbus_tcp_server0 | £ 1—)LE
Symbol T#H % >
ENHYET
Callback for Function ZBIIEAEML C | function_code_callback | TFunction Code] ®a—JL/\y
Code Symbol T#& % s JEBEEAALTLLEZEL,
ENHYET
Additional Port Number | B EDEE | 0 EBmR— +EE,
X 0 M5 Modbus TCP H—/\—®D T 7+
65535 T9, % JURAR—F 1502 SADAR—k
f=. So7an BEZEELTLLESL,
T4 TIlE. r502] USNDR— +ESZFEHA
Modbus TCP LEEWMEEX. 0 ZHREL TKL
HY—NnN—07F &0y,
TA I bOR—
&S 5021
FIEELGWLT
&L,
IP List Status - Disable Enable IPYXMDER | S,
- Enable IPYXRM.ERT S5EE
[&. "Enable” #:ERLFET,
A
IP List Mode - BlackList WhiteList “IP List Status”h% “Enable” D15
- WhiteList Blx, BIRLE=A T avhE
MY ET, FEA
IP Addresses 0.0.0.0 ~ 192.168.1.101 IPYRMZEHRTHIPT LR
255.255.255.255 #1D2UEANLFET,
DEFETHEGE 31
IP 7RLRZEA
AL.BIPT
FLRIEHUT
TR HBHEMN
HYUYET,

¥ 1: M 19.2. Appendix B: IP List related Parameters] &8
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9.2 Appendix B: IP List related Parameters

IP List Status. IP List Mode. IP Addresses (X IP J X FEEED /AT A —F—TT,
MNP YX +EFEALAGZWNMES] . TIP X +% Whitelist & L TEAT 51541 . TP 1) X % BlackList
ELTHEATREBE]I KAV I« T L—avDREFUTICERLET,

e IPURMEFERLEZWNGS
IP List Status: Disable
IP List Mode: {EEDIE (IP List Statush'DisableD =& > T 4 F L— 3 UIEES)
IP Addresses: FE®MIE (IP List Statush'DisableDf=bAxa > T 4 J L— 3 VILER)

. IP 1) X k% WhiteList & L TERT 51546
IP List Status: Enable
IP List Mode: WhiteList
IP Addresses: WhiteList& L TET H5EBDIP7 FL X
8. Modbus7TE7 77— 3 &ML -Modbus;&fETE] OFIET
{EER T S5 E137192.168.1.101"FF/E L TL E &L,

. IP 1J X k% BlackList & L TERT 51546
IP List Status: Enable
IP List Mode: BlackList
IP Addresses: BlackList& L T& T H5EFEEDIP7 FL X
8. Modbus 7TE7 77— 3 &ML -Modbus;BfETE] OFIET
BMEERT 555(37192.168. 1. 101" LIS DIPT7 FL R FHREL TLZELY,

IP Addresses /INT A —32 —IZEET HIP 7 FLADNERDEZEE. P7FLRAZUTOLSIZACZ(,))T
R >TLEELY,

B :
192.168.1.101,192.168.1.102,192.168.1.103
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9.3 Appendix C: DHCP Mode
DHCP 2EAY A A IELUTOFIEEETL TS EEL,

1. Modbus 7R 4 kM5 configuration.xml ZBHEE T,

I3 Project Explorer
v l!-,:'f- RA_Modbus

i Includes

W

> Bra

w

2 ra_gen

2 sre

W

W

= settings
= build
k= ra_cfg
& script

=l .api_xml|

W

o

X| .cproject

X| .project

=| .secure_azone
= secure xml

configuration.xm

= IlinkLog.log

2. Tstacks] 270V v I LTRE vV EBHETBZHEE. EADORL Y FYA4 > KT [FreeRTOS +
TCP1 ZEIRLFEY,

3. Jo/NFT 4 %BE. TUse DHCPJ % TlEnable] [IZZE®E L T lGenerate Project Content] R4 > %%
Jyo LET,

- o X
Run Renesas Al Window Help
‘ - o }idg v q - Q B | Bc/c+ 3 FRyy {5 FSp Configuration
{5 Project Explorer X | = O |[# *[RA_Modbus] FSP Configuration X =l

E1aS S5 8
‘ S RA_Modb " i Stacks Configuration
v _Modbus

> i Includes

Generate Project Content

> Bra Threads % | New Thread % |Remove |=  New Thread Stacks & New Stack > == [tend Stack 4 8] Remove
> 2 ra_gen | v st HAL/Common ~ =
> B src 4 g_ioport /O Port (r_ioport)
» = settings 4 FreeRTOS Port (rm_freertos_p:
* = build
> = racfg (r_modbus_tep s¢ Y
> = script | » 1
=| .api_xml ‘ & FreeRTOS+TCP ‘Wrapper to r_ether (rm_freertos_plus_tep)
X| .cproject Objects % | New Object >
X _project
=| .secure_azone @ L

= £ >
— _secure xml

' configuration.xm w || Summary BSP Clocks Pins Interrupts EveNtLlinks Stacks Components

[T Praperties > | (2] mE @ Smart Browser| B Console %5 Debug #EYRy 0O

FreeRTOS+TCP

Settings  [ToPery Value ~
% Common
Print debug messages Disable
Backward Compatible Made Yes
Enable IPV6 Disable
Print info messages Disable
Byte order of the target MCU pdFREERTOS_LITTLE ENDIAN
IP/TCP/UDP checksums Enable
Receive Block Time 10000
Send Block Time 10000
DNS caching Enable
DNS Request Attempts 2

IP stack task priority

Stack size in words {not bytes)

Network Events call vApplicationlPNetworkEventHook
Max UDP send block time 0 / portTICK_PERIOD_MS
Use DHCP le hd
DHCP Register Hostname | Disable |
NHCD lcos | Iniract ﬁm_ [

>

configMAX_PRICJRITIES - 2
configMINIMAL FTACK SIZE * 5
Disable
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9.4 Appendix D: User-defined function

ZDOtHarTlE Modbus B> FITF T r—2 3 I2DNWTEHRBALES ., 1—H—Id. Modbus 77
VY3 0a—KOHMBADNDERE%E Modbus 70O I RE VY IZEBTEET,

9.4.1 Register function code

EF 7 7 1 JL: src/modbus_func.c
Modbus A kIJLRA vy H DaA—)L/\y VERICERT BB EEELET,

9.4.2 User-Defined functions

A—H—FEBEHIL src/modbus_userc TEESNET,
LEEBONE(C(E1—F—FERD Read/ Write BBEFERALET,
—HOBEBIIUTOTMA— FOBRICTIVEALET .

FHEAR— F 1—4LED A—HRAvF

® @ ® @ @
EK-RA6M3 | 2—# LED1 | 2—# LED2 | 1—# LED3 | I—%RAvyF S1 | A—HFRA v F S2
EK-RA6M4 | 21—+ LED1 | 12—+ LED2 | 1—# LED3 | A—%ZXA v F S1 | A—HFRA yF S2
EK-RA6M5 | 2—# LED1 | 2—# LED2 | 1—# LED3 | I—%RA/vF S1 | A—HFRA yF S2
EK-RABD1 | 2—# LED1 | 21— LED2 | 1—# LED3 | A—%ZXA v F S1 | A—HFRA v F S2
EK-RABM1 | 2—# LED1 | 2—# LED2 | 1—# LED3 | 1—%RAvF S1 | A—HFRA v F S2
MCK-RA8T1 | LED1 LED2 LED3 - -

AAIWITARIGY)—bAAIR—ILT AT LPRARIAALSREDET KLAIZHIET % Read/Write B8
HMEZOT—TILERAELTWEYT, ET—TJILORE#EN 7Y R T B EA— FE&GE T O—/NLERIL
UTDEY TY,

[Read Coils)
address access
0001 k%3 —¥—LEDQ®, g_coils_area
0002 Fi&ka1—¥—LED®, g_coils_area
0003 Fi&ka1—¥—LED®), g_coils_area
0004 g_coils_area
0005 g_coils_area
0006 g_coils_area
0007 g_coils_area
0008 g_coils_area
[Write_Single_Coils]
address access
0001 FiE&I1—¥—LED®, g_coils_area 1
0002 Fi&k1—¥—LED®, g_coils_area 1 E1
0003 iaﬂ%l—ﬁ—LED@, g_coils_area F1 = DEIET Write L= 181= & Y SEE R — Ko
0004 g_coils_area
0005 g_coils_area % LED A RATIEATY %,
0006 g_coils_area
0oo7 g_coils_area
0008 g_coils_area
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[Read_Discrete_Inputs]

address
1001
1002
1003
1004
1005
1006
1007
1008
1009
10010
10011
10012

access
g_discrete_input_area
g_discrete_input_area
g_discrete_input_area
g_discrete_input_area
g_discrete_input_area

FRExa1—¥—24 v FQO, g_discrete_input_area i 2
FREF1—-Y¥—XA v F©, g_discrete_input_area iE 2

g_discrete_input_area
g_discrete_input_area
ILLEGAL DATA ADDRESS
g_discrete_input_area
g_discrete_input_area

[ READ_INPUT_REGISTERS]

address
3001
3002
3003
3004
3005
3006
3007
3008

access

g_input_reg_area
g_input_reg_area
g_input_reg_area
ILLEGAL DATA ADDRESS
ILLEGAL DATA ADDRESS
ILLEGAL DATA ADDRESS
ILLEGAL DATA ADDRESS
g_input_reg_area

[READ_HOLDING_REGISTERS]

address
4001
4002
4003
4004
4005
4006
4007

access
g_holding_reg_area
g_holding_reg_area
g_holding_reg_area
ILLEGAL DATA ADDRESS
ILLEGAL DATA ADDRESS
ILLEGAL DATA ADDRESS
g_holding_reg_area

[WRITE_SINGLE_REGISTER]

address
4001
4002
4003
4004
4005
4006
4007

access
g_holding_reg_area
g_holding_reg_area
g_holding_reg_area
ILLEGAL DATA ADDRESS
ILLEGAL DATA ADDRESS
ILLEGAL DATA ADDRESS
g_holding_reg_area

X2
C DT Read L1-{EMN
Modbus TE7 FUHr—a>m

"Discrete Inputs”’IZR TIN5,
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9.5 Appendix E: Multiple Client Communication

Modbus A FaJLREZ YT IERK I DNDY 54 7 > b %H##KE L 1= Modbus BIEMNAEETT,
[6. Modbus 5> 7)L7OS Y FOEE] OFIETTOS Y F2ERLESE. UTOEHTYSA47
VhEDERBENTEET,

o IUSATUM:3

e E{SFMIFE : 1000ms

e BEDAA LT MR : 3000ms

e [E—Fv F7—%KNIZ Modbus BEICEAGRMNENT/NA RZEERKE LG

BIEMROY M4 LT7Y FREEZLERBEYECTSEE. FEERE—FRY FT—JRIZHO T/ NS R &8
BT ORENHIGEEIE. UTEEELTLEELY,

. [Stacks] — [FreeRTOS+TCP] — [Commonl @ [Total number of available network buffers |
DEZEPLTLIESLY,
1=12 L. Total number of available network buffers {88 RAM 44 X (£ 56 /81 FTHY. ZDIE
IZHBIL TER RAM A4 XMEZ 52 EIZTEELIEELY,
(Total number of available network buffers A 30 Mi5&. A RAM H4 X% 56 X 30 = 1680 /\ A
~)
. LI & EK-RA6M3 / EK-RA6M4 /| EK-RA6M5 / EK-RA8D1 / EK-RASM1 / MCK-RAST1 FHDERE T
E
IStacks|] — [g_ether0 Ethernet] — 'Module g_ether0 Ethernet (r_ether)] — [Buffers] @
TNumber of RX buffer] # 1(T 74 )L ME)LLEDEIZEB L TL S0, #HREEX[V AT+
T,
Number of RX buffer ®{# A RAM H 4 X[ 1536 /X1 L TY,
(Number of RX buffer & 3 [CEE L1354 . 1536 x3 =4608 /1 )

X : Modbus 4> T TAD Y FEBEROVATLTHERATIHEEETHAHFML TS EZEL,
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ET RO 8%
WETHE
Rev. F17H R— AN
1.00 2025.6.27 - PR FAT
1.10 2025.9.25 MCK-RA8T2 (&1
P.4 &R 1.2] #5H
P.6 3.1 Modbus > F7Oozy b #8#H
P.9 (E5.3] %58
PA8~43 | 162 i 70T Y ORI £2FHER— FEBOFIEE
BEMEiAR— FADFIEICH (. MCK-RA8T2 D FIE%E/0
BFREOEH
P.7 & 4.1 #FH
INFIS4F Y MEEDORBIEM
P.56 9.5 Appendix E: Multiple Client Communication] % 3Bl
1.20 2025.10.31 EK-RA8D2, EK-RA8P1, EK-RASM2 Mi&/m
P.4 %121 #58%
P.6 3.1 Modbus 4> FOozy b #8#H
P.9 R 51) #F§
P.16 [6.1.2] MDA 4 FJL%E TMCK-RAST2 / EK-RASD2 / EK-
RA8P1/EK-RASM2 i« »iR— FEIE) IZEE
P.45~67 | 1624 EK-RASD2 RfEREIE) . 16.2.5 EK-RASP1 FERL
FE] . [6.2.6 EK-RASM2 F{ERFIE] %3EM
P.80 9.5 Appendix E: Multiple Client Communication] #Z &
BFREOEH
P.7 R41] #FH
FSP /A= a3 7y FIC#S FIEDEM
P.38 r6.2.3] [ZF|E 3 ZiB#0
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