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1. #=

AZ(X, RX72M THET 5 Modbus 7O LR A v I DEHTHY., 7O LINRE VI EFELF-TT
Yhr—2a U ERE, RETIROBEMELT JUr—ay - a5 - A8 71—k
(APl) . ZFUH5r—2avH oz oWTEELTHET,

KNy —ITlE, 41— Ry b - A—Z®M Modbus TCP &. RS-485 1) 7 JLi@{ER— XM Modbus

RTU. Modbus ASCII @& 70O kaLIZ®iELTWET,

11 RBE

Modbus A kLI, Modicon Inc. (Schneider Electric SA.) A4 S<J/)AavyHay kao—35
(PLC) MIFICBARL-BE7OraILTHY . IHRITABEEShTLET,

70 Fa)LEHRZE (PI-MBUS-300 Rev.d) 8B &0,

RX72M A Modbus 7B F3 LR A vV I(E. ROT TV 5—a D ORENODBSHERAREMREL LET,
ABYYE—FIE 7TV 75— a VETHRICHNHLE AP ICE>THEESNET,
® Modbus RTU R L—TJ
Modbus RTU ¥ X 2 —
Modbus ASCIl R L—TJ
Modbus ASCII ¥ X & —
Modbus TCP H—/3—
Modbus TCP ' — ko = A

RX72M A Modbus 7B kLR A v I TlE, UTFTD 92D T 7o arva—KREYR—LLET,
1(0x01) — Read coils

2(0x02) — Read discrete input

3(0x03) — Read holding registers

4(0x04) — Read input registers

5(0x05) — Write single coil

6(0x06) — Write single register

15(0x0F) — Write multiple coils

16(0x10) — Write multiple registers

23(0x17) — Read/Write multiple registers

Modbus [CR89 45FflIE. LTDHY A FESELTTELY,
http://www.modbus.org
'Modicon Modbus Protocol Reference Guide Rev.J] (Pl_MBUS_300.pdf)
'Modbus Application Protocol Specification V1.1b3] ( Modbus_Application_Protocol_V1_1b3.pdf)

KEHICEYN—Ua VBESRELGLIHENTEVET, RIOTZaT7ILESRIEZE,

RO1AN4862JJ0200 Rev.2.00 Page 4 of 34
2024/12/25 RENESAS


http://www.modbus.org/

RX72M Group

\IER— K Modbus A2 — k7w I3 =a7Il

1.2 BYfFERIR

Ko7 VOV A ral s AEE11ORESEELTOET,

=11 B{EIRIE

Item Description

Board RX72M communications board
TS-TCS07298 from Tessera Technology

CPU RX CPU (RXv3)

Operating frequency

CPU clock (CPUCLK): 240 MHz

Operating voltage

33V

Operating modes

¢ Single chip mode

¢ Boot mode (SCl interface)
¢ Boot mode (USB interface)
e Boot mode (FINE interface)

Device requirements

R5F572MNDDBD
e Code flash memory
Capacity: 2/4 Mbytes
ROM cache: 8 Kbytes
o Data flash memory
Capacity: 32 Kbytes
o RAM/extended RAM
Capacity: 512 Kbytes/512 Kbytes

Communications protocol

Modbus

Integrated development environment

e2Studio 2024-10 or later

Tool chain

C/C ++ compiler package V3.06.00 or later for RX family

Emulator (ICE)

Renesas E2 Lite

Evaluation tool

ModbusDemoApplication.exe: Modbus evaluation test program
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1.3 8EFEFXa1AVF

Modbus [Z B89 % HiffT{& k(& Modbus Organization DY 4 kM5, RX72M @{E/R— FIZET 2FRIL/ILF
YR ILY FAZYRDYA FHASAFTEET,

* Modbus Organization D41 + : http://www.modbus.org
LAY X ILY FAZO XD A+ ¢ hitp://www.renesas.com
1.1 Modbus B&E F¥ a1 4 > b
kS KExaAv bk
1 Modbus_Application_Protocol_V1_1b3.pdf
2 PI_MBUS_300.pdf
3 Modbus_over_serial_line_V1_02.pdf
4 Modbus_Messaging_Implementation_Guide_V1_0b.pdf
%13 RX72M EER— FEAEF¥1 A2
kS KExaAv bk
1 RX72M ' )— T 21— —XI =2 7))L /\— F = 7# (ROTUH0804JJ)
2 RX72M Communication Board [EE&E (rx72m-com)
®1.4 IZalL—42BEEFFaAVE
HE F¥xo AV bk
1 E1/E20 T2 alL—4,E2 T3 aL—4 Lite A—¥—XI=a7/ILHIMM (RXA—Y LR T LR
(R20UT0399JJ)
2 RXZ77IXIUREINE20T S aLl—42 21— —X<v =27/l (R20UT0398JJ)
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2. N—F9x7

RX72M @{E/R— FOEEMIEIRICEE L TIL.
=&y,

IRX72M BIER— K N—FoI7v=a7I)] #8HBLTL

General purpose LED
(LED1 - LED4)

Ethernet
cho

“.I
"
o

Ethernet
ch1

USB Serial

S et cn'r_‘“- '
LT -:F__Tl' ers. Neos

o TH=TCS0T288
—1e 1711 i
T 06 W

s 4 8 0W Eow =
1234

.......

|IIII’

MCU & Emulator
Mode Setting
(SWH1)

JTAG Connector

(Power supply)

DC5V Power

Supply

SR

I
| | mhaet A
7 A

1284 T
SdEicnaa =)

General purpose RS5485

Input Switch
{SW5)

o

Power

Output

E 2.1 RX72M EER— FH#ER

21

RX72M &{ER— FDERTE

RX72M BIER— FOERBAFIZ. Or V/AOREZFITV., 8y—JILZEHELET, JTAGD

Configuration E— FMD&E

SUA UREEERT AEHEE 123 — MIEBELTHERALEY,

EEY 2 HmDFMEIEICE L T,
(A

ETVWET, BEREXO Y UN—E D23 a—MMITHERALEY,

wy bF

RX72M BIER— F/N—F DI 7Y =a7I] ZBRBLTLES

s therCAT.

| Jumper pins |

B 2.2
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2.2 BIROER

RX72M i@{E7R— FI3 DC Jack F7=I1Z USB & Y. DC5V £ AH1 L RX72M ADERDBHEAAIEETT . &
LoMEERL THEREEEEL TS,

2.3 FINy TRIE

A—FOTNYFXUF(F, E2T2aL—42 Lite #8BHBALTPCIZRXT2MEER— FEEHKEL TITLWET,
RX7T2M @{E/R—F. E2T 3 a2 L —4 Lite BLURRX F PCRIDEHFEZXK 23R LET,

User interface cable f— \
r USB cable
—c—o__ |
I— ] 0 N
(] 0 [4@
O : o
I -
——— E2 emulator lite |
C—C—@poog, Il | _

VT W W Y

I\" i
RX72M Com Board @%&Hﬁm&

L.

Host PC

2.3 RXT2M B R—F. E2 T3 2L —4 Lite BLUKRR k PC DS

RX72M @ER— FICEAT 3 FXa AV FELUTITRLET,
o BERXIAVFE
> RX72M Communication Board [EI#&RK (rx72m-com)
RX72M @{E/R— FDEERER
> RXT2M I N—T1—H—X3=aF7I /N— K9z 7#H (RO1UH0804JJ)
N—Fo 70t (EVEREE. AEUYy T, AAEEOMLEK. EXMNEE. 24322 7) LEERA

WA RARAFEY—IL (E2T2alb—4A Lite) ICEHTAFXa AV MEUTIZRLET,
6 SBERXIAVFE
> E1E20X3al—%4,E2I3al—4 Litea—H4—X<v=a7/L3IH
(RXA—H I RF LKEHRE) (R20UT0399JJ)
> RXZ77XIVURAEIE20IZal—42a1—H—X<T=a17/L (R20UT0398JJ)
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3. e2studio DA A +—JL
LITD web B4 bh D, RX72M ®IGD e2studio(V7.5.0 LIB§) 24 o0— KL TLEELY,
https://www.renesas.com/e2studio _download

31 CC-RXa2/\(35V3.06.00 f ¥ X F—JL

e2studio DA VA F—JLHIZa 2/ / FFRBEENENFE T, [Renesas CCRX v3.01.00] % :FER L T[RA]
ZBIRT B ET, RXT2M %0 CC-RXV3.01.00 A /A SHAEHLETA VA —ILENFET,

@ Renesas CC-RX Compilers
[] Renesas CCRX v3.00.00 v 2.00.00

»

L_i"r;' GCC for Renesas RX (Registration Required)

»

[[]GCC for Renesas RX 4.8.4.201803  4.5.4,201803

[ GCC for Renesas RX 4.8.4.201801 4.5.4. 20180

3.1 e2studio — O /31 SBIREE

e2studio ZRE T BIZIX, 41 YA F—ILENF=TRR T+ ILFIZH B e2studio.exe’ZEETLTLEELY,

e2_studio_rx72m\eclipse
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3.2 Registering the Tool Chain

RX72M %t e2studio T CC-RX a /84 5 V3.01.00 lRAFIFATES K SIZLFET,
(1) e2studio EEILET,

(2) [Z 74 IL]=[FR]—>[C/IC++Project] 3B IR L FF ., [RA]

) workspace RX - €? studio

File Edit Navigate Search Project Renesas Views Run Renesas Al Window Help

MNew Alt+Shift+N » Renesas C/C++ Project >
Open File... [t C/C++ Project
[} Open Projects from File System... f‘j Project...
i b
Recent Files :='<3 Other.. Cirl+N
Close Editor Ctril+W
X 3.2 e2studio - 7’1 V= 7 MBIREH

(3) [Templates for New C/C++ Project]# 4 7 B %/ T[Renesas RX]—[Renesas CC-RX C/C++ Executable
Project] = [RAN]EEIRLEF T,

Templates for New C/C+ + Project

= Makefile Project -~
CMake E’ Create a2 Makefile project using CDT's new Core Build
Make System. Over existing content or a new project with op
Renesas Debug .
Renesas RX Renesas CC-RX C/C++ Executable Project
=== A G/C++ Project for Renesas RX using the Renesas
CC-RX toolchain.

Renesas CC-RX C/C++ Library Project
EEI= A C/C++ Library Project for Renesas RX using the
Renesas CC-RX toolchain.

Renesas Debug Only Project

Aenesas Renesas Debug Only Project

Figure 3.3 e2studio-Project selection

(4) [New Renesas CC-RX C/C++ Executable Project]¥ 4 7RI TEEND TAT I FEE AN L[RA]E
BRLET,

(5) [Select toolchain, device & debug settings] % 4 7 B 4 T[Toolchain Settings]D[Y —ILF = —> D EE]
0w LET,

RO1AN4862JJ0200 Rev.2.00 Page 10 of 34
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(5) [Renesas V—I/LFz—2EEB|ZAA4 7AJTHEM-[BEBIZIUvy I L. A VR =ILTHILET
“C:\Renesas\RX\3 0 1"#SHBL T &Ly,
"Renesas CCRX’I12"v3.01.00"A BN Eh TLvh (X OK TY,

Renesas Toolchain Management - -

(eleled

Scan for installed toolchains on startup

Toolchain Type

~ [«] Renesas CC-RX
v3.06.00
v3.03.00
v3.01.00
v2.08.01

v [~] GCC for Renesas RX
8.3.0.202405
8.3.020231
8.3.0.202305

[] KPIT GNURX-ELF Toolchain

Installation Path

C:¥Program Files (x86)¥Renesas¥RX¥3_6 0¥
C¥Program Files (x86)¥Renesas¥RX¥3_3_0¥
C:¥Program Files (x86)¥Renesas Electronics¥CS+¥CC¥CC-RX¥V3.01.00%
C¥Program Files (x86)¥Renesas¥RX¥2_8_1¥

C¥ProgramData¥GCC for Renesas RX 8.3.0.202405-GNURX-ELF¥rx-elf¥r-elf¥
C¥ProgramData¥GCC for Renesas RX 8.3.0.202311-GNURX-ELF¥rx-elf¥rx-elf¥
C¥ProgramData¥GCC for Renesas RX 8.3.0.202305-GMNURX-ELF¥rx-elf¥rk-elf¥

3.3 e2studio — Renesas W—IJLF = — U EEHEE

RO1AN4862JJ0200 Rev.2.00
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4., YO INWNTFF)H5—ay

41 B=E

KUY TNTTVr—avid, RELHFTID2OTAYIIZHDINET,

1. YFZILRAALOSE, TCP/IP A FOILARE VY

2. LERTOSEXIUTCPIPRZ vy ZEFAT % Modbus 7B FaJLRE v OB TILTAT S A
3. L& Modbus 7R FINRE VI EERTET7 IV r—avdoILing 34

411 Modbus 7O FaJRE VY (BT NTOT5L)

DY TILTFTTY)5—2320ZlE, Modbus A R RE2 v o DY VT TOTSLAEENTLE
¥, COYUFIL FOSSLTIE, RTOS & TCP/IP X4 w4 (Modbus TCP 70 aJLA) #FALE
T,

41.2 Modbus 7 FU4s—>ay (o7 FATgSh)

COYUTIT7T)5—30IZlE,. FRTOS+TCP & Modbus 7R ROJL REvH o T)L g5 L4
#EAT B Modbus 77U r—oav 4o FIL TOFSLREERATOET,

HMICOVWTIE, COEE, ES5E THUTWNT7TIHE—2aVICEBBEDTAE] #8BLTLES
LY,

42 JavsyE
BTN TFTITUr—aonaysRE, B4R LET,

Modbus Application (src/)

address.c

modbus_init.c function_code.c io_port.c
Task for Initialization Initialization of Master Application 4 4 RS485 SW Reading
Task for Application M s Direction G
Callback for Callback for
v v Function Code RTS signal

Stack Initialization API Master Mode Slave Mode Callbacks RTS
API Callbacks

Modbus v \ 4 v

Protocol Stack Communication I/F (TCP/IP or Serial)
(r_modbus_rx/)
Tasks for Modbus Stack TCP/IP Communication for Serial Communications
TCP Server/Gateway mode
and Debugging
A4
Middlewares ~

Initialization on Task

| RX72M

- ETHERNETO

|TS—RX72M-COM Ether PHY, RJ45

. USB . RS485 Transceiver I IDSW, GPSW, GPLED I
Serial

X414 B IANT I r—va T ny 7K

RO1AN4862JJ0200 Rev.2.00 Page 12 of 34
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5. YOINTFTIT)5r—avICtkBBEDTAE

51 /N— Koz 7HEHK
Modbus 7B FIJLR B YD IERE YOI E—FIZEY . N—FOz7EHEOLEANELRY ET,

5.1.1 Modbus TCP 4—/\R &2 v Y E—F

Ethernet straight cable
(100r1000r1000 BASE-T)

DHCP server  gthernet straight cable Ethernet straight cable
(100r1000r1000 BASE-T) (100r1000r1000 BASE-T)
% HUB
f )| :
G LT e
RX72M Com Board
PC (Windows) USB E2 emulator lite User
interface interface
cable cable

5.1 Modbus TCP —/\X 2 v E— RBED/\— K = 7 $&#HHl

AYUTNTAYTSLTIE, IPT7 FLRIEDHCP H—N—hoBEITRGLET, o T TOT S LE
BECA—IFILY T FARS2005 A v E—SHHAShET,

T COME - Tera Term VT —
File Edit Setup Control Window Help

52 Modbus TCPH Y704 SLEBBHOTHALAvE—D

RO1AN4862JJ0200 Rev.2.00 Page 13 of 34
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5.1.2 Modbus RTU/ASCII A& v o E—F
RX72M @1E7/R— F & PC D#E#HEIZIX RS-485 @IEFFALET,

RX72M @ER— FED RS-485 h S o—NEDa2a—)LEMCUD LY FTILIF Fr )L 10 BEFR SN T
HY IBEUTRSA485 LMY FET,

#* 5.1 Modbus RTU/ASCII i RS-485 IIF &R E > (F v RJL 6)
MCU port Channel 10 RS-485 transceiver connection pin RS-485 transceiver connection pin

(MCU side) (J6 side)
P86(RXD10) R A(1)
PC7(TXD10) D B(2)
P80O(RTS10) DE GND(3)
Board_3V3 VCC -
GND GND -
P86(RXD10) R A(1)

5.3 [& Modbus RTU/ASCII @{E % RX7T2M BIER— KTy 7 v T LEBOEGEHIZGZY ET,

UsSB

interface

cable RS485-USB RS485

R =
% % RX72M Com Board
PC (Windows) USB E2 emulator lite  yUser

interface interface
cable cable

X 5.3 Modbus RTU/ASCIl 2% v 7 &— REFD N— R = 7 855

RO1AN4862JJ0200 Rev.2.00 Page 14 of 34
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5.1.3 Modbus TCP YU ZIS— K9z A RRA YOI E—F
Windows PC Lt TEMET 27 75— a> & Modbus ARy RERWTH —FI9 A4 TS REREHL
Modbus RTU/ASCIH R L—TF/NNA AR LD LED XRREZLEFIHET,

BAERERIC IR — KA 2 BB TS, FHER— KA (5— kx4 F/( RA) LFHEA— KB
(RTU/ASCII R L—T TN/ RA) ERYFET,

SR — K B (RTU/ASCII R L—TJF/84 RAFH) f#ITIX. Modbus RTU/ASCI RA2 v o DI FEIEES
#(Z. Modbus RTU/ASCII R4 w4 ® RTU_ SLAVEE{F 774 ILEFHoO—FLTLEEL,

%= 5.2 B—FrY9 A FNARATITAIL FEBE

Operation mode MODBUS_RTU_MASTER_MODE
Baud rate 115200bps

Parity None

Stop bit 1

Ethernet straight cable

(100r1000r1000 BASE-T)
DHCP server  Ethernet straight cable Ethernet straight cable
(100r1000r1000 BASE-T) (100r1000r1000 BASE-T)
9 HUB %
| RS-485 [
a )
9 % RX72M Serial
PC (Windows) USB E2 emulator lite  User ComBoard  Slave
interface interface
cable cable

54 Modbus TCP L) FIF— k4 X2 vy E— FBRO/N— K x 7EHKH

GIIEESE)
H— bk A #EEE. Modbus RTU/ASCII Y X2 E— FD#EEZFEALTULVET,

Lf=A'>T. Modbus TCP &) 7 LS — k9 = 4 E— KEFE. Modbus RTU/ASCII ¥ R4 E— FTHHR—+
SINTWWDET77293 20— RKTHDH Modbus BIEMNAIREE B Y E T,
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6. Project Setup

YUTLWT TV r—2a v CRIEZETTHFIEEHHALET,

BRHICS5 A1 N—FO I 7EGESBLT. Yo IWLT7TVSr— 3o TEETSTORILRE Y I E—F
[SIEC=nN— ROz 7HEEETT LTS,

6.1 Modbus TCP Server Setup Procedure
CDETIE. Modbus TCP Z#ET 5FIBIZODWLWTHRALFET,

1. $o7Ln7olz o bEAVR—bLET, TOTSLEEE. [Z77M4L] =1 viR— ] — [BED
TOCz Y hED—YVAR—RIZTAVR— N ZERLET, NIL—bTao LI P)ERR ITF Y
&AM, BB KRa22E0U v LET,

I'rx72m_modbus_eva| #%:EIR — modbus_rx72m] ZFz v L > [ET1Z7Jv I LFET,

& import O * ‘

Import Projects

Select a directory to search for existing Eclipse projects.

(s
al
(@) Select root directony: | C:¥n72m_modbus_eva .|

(C) Select archive file:

Projects:
[+] modbus_n72m (C:¥n72m_modbus_eva) ; Select All
Deselect All
2. lconfiguration.xml] % B & £,
)

i’y Project Explorer > =] i
b 11-_‘; modbus_rx72m (in rx72m_modbus_eva
Wi Includes
2 r_modbus_rx
|

SIC

I-;;; rnar:lbus_nt?2m.scfg|
modbus_mn72m ASCI_MASTER_FREERTOSlaunch
modbus_n?2m ASCI_SLAVE_FREERTOS launch
modbus_n72m RTU_MASTER_FREERTOS.launch
modbus_nd72m RTU_SLAVE_FREERTOS.launch
modbus_n72m TCP_GATEWAY FREERTOS.launch
modbus_n72m TCP_SERVER_FREERTOS launch

) Developer Assistance

RO1AN4862JJ0200 Rev.2.00 Page 16 of 34
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3. TMavikR—xr bl 8T7%&BRLET,

FTRTOAVKR—RY CDERZHE - TR I EEZHRELET,

type filter text

w = Startup
w = Generic
& r_bsp
W (& Drivers
w = /O Ports

& Config_PORT
v = Communications

& Config_5CI10

& Config_SCl6

@ r_ether rx

& r_ptp_light_rx

w = Timers

& remtnx

w = RTOS

w [= RTOS Kernel

@ FreeRTOS_Kemel
v [ RTOS Object

& FreeRTOS_Object

Owerview Board | Clocks | System P'rns Interrupts

4. Ta—F4&p) A2 >Ta—REERLET,

1o modbus_n72mscfg X

Software component
configuration

Components g=5 i3 | - +

O =

Genera_te Code | Generate Report

v & Generic
& rbsp
v & Drvers
~ = /O Ports
@ Config_PORT
v = Communications
& Config_SC110
& Config_SCI6
& r_ether_rx
& r_ptp_light_rx
v = Timers

?p r_emt_nx

w = RTOS

Configure )]
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5 [EIF#EK] = [TV T« FIZE&E] — [TCP_SERVER_FREERTOS]|#ZEIRLF 7,

CrAUIrn FAFFATA

New > Puratiun
Go Into

%l @ T
Generate Code Generate Report

Open in New Window ~ Configure )
Show In Alt+Shift+W >

B copy arec
a Paste Ctri+V
nt 3§ Delete Delete
dr Source »
ck Move..

i Rename... F2

b Import...

L E

Export...

Build Project
Clean Project
Refresh F5
Close Project

Close Unrelated Project

Build Targets 3
Index >
Build Configurations > Set Active » 1 ASCII_MASTER_FREERTOS
Source 3 Manage... 2 ASCII_SLAVE_FREERTOS
o Build All 3 RTU_MASTER_FREERTOS
»
dopln Clean All 4 RTU_SLAVE_FREERTOS
¥ |Dshig fe ’ 5 TCP_GATEWAY_FREERTOS

g Build Selected...
Team WM—E 6 TCP_SERVER_FREERTOS “
Camnans With ¥

6. EIFEERFTLEY,

i[5 Project Explorer X - % Y § = O |& modbus.72msclg X
~ 15 modbus_rx72m (in rx72m_modbus eval ITCP SFRVFI _ .

i Includes New ¢

2 r_modbus_rx Go Into

2 src Open in New Window

= trash Show In Alt+Shift+W >

{8 modbus_n72m.scfg B copy Ctri+C
modbus_rk72m ASCI_MASTE Paste Ctri+V
modbus_r?2m ASCII_SLAVE 3¢ Delete Delete
modbus_rk72m RTU_MASTEF R 3
modbus_r72m RTU_SLAVE_F Moy
modbus_rk72m TCP_GATEWR Rename.. B2

|# modbus_m72m TCP_SERVER

(7) Developer Assistance ""'J HI

i3 Export.
|__Build Project |

7. HR—FK& JLnkZEHELES, UTOFIETT /Ny I EHBLET,

RO1AN4862JJ0200 Rev.2.00 Page 18 of 34
2024/12/25 RENESAS



RX72M Group BIER— K Modbus R4 — k7 v FT=a7IL

8. NIFAALDBHD ROy TEIUA—a—%ERL., TNy H—ERR Z2ERLET,
LT
B no launch history)
adl Debug As ¥
Organize Favorites...
[Renesas DBG /\— K = 77 /\v 4] — [modbus_rx72m_TCP_SERVER_FREERTOS] 18 B %#iR.
[TNvT1&RLET.
1
i & Debug Configur s O *
Create, manage, and run configurations
1 1
‘e EXIBY - .
(| 18 50 LE : Name: |modbus_n72m TCP_SERVER_FREERTOS
: | type filter text | | L] Main %5 Debugger. ¥ Startup| 5 Source [] Common
Il -~
i : C/C++ Application . ~ Project:
[€] C/C++ Remote Application
! || EASE Script modbus_rx72m Browse...
[€] GDB Hardware Debugging €/C++ Application:
£] GDB Simulator Debugging (RH850) TCP_SERVER FREERTOS/modbus r72mx
i Launch Group - - -
|| v [€7] Renesas GDB Hardware Debugging Variables... Search Project... Browse..
7 modbus_m72m ASCI_MASTER_FREERTOS Build (if required) before launching
[€7] modbus_nc72m ASCII_SLAVE_FREERTOS
[ modbus_rn72m RTU_MASTER FREERTOS Build Configuration: Use Active v
— S i b s : O Enable auto build O Disable auto build
3 w
| -‘-_] modbus_nc72m TCP_SERVER_FREERTOS (@ Use workspace settings Configure Workspace Settings...
[£7] Renesas Simulator Debugging (RX, RL78) b d
g Revert Apply
Filter matched 14 of 16 items
1 I
@
|
KODFATATHRREINDIDT, THAYVITEERICOYERET,
ﬁ 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
-
RO01AN4862JJ0200 Rev.2.00 Page 19 of 34
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9. TBREI RE2EIVYILET, TOTSLNEFTEINET,

ﬁ workspace RX - modbus_r72my'src/smc_gen/r_bsp/mecu/fall/resetprg.c studio

File Edit Source Refactor Mawvigate 5earch Project Renesas Views Run Renesas Al
EEE S 0[] @2 2| - Q-it-is

| 4% Debug X F Rl 3§ O |

v [£7 modbus_nx72m TCP_SERVER_FREERTOS [Renesas GDB Hardware Debugging]

v ¢ modbus_n72m.x [1] [cores: 0]
v i® Thread #1 1 (single core) [core: 0] (Suspended : Signal : SIGTRAP:Trace/breakpoint

= PowerON_Reset_PC() at resetprg.c:207 Oxffc00000
u- ni-elf-gdb -r-force-isa=v3 -m-force-double-fpu (12.1)

w| Renesas GDB server (Host)

RO1AN4862JJ0200 Rev.2.00
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6.2 Modbus RTU/ASCII Setup Procedure

CDETIE. Modbus RTU/ASCII DEBEFIEZHRBAL ET,
6.1 EDFIE1. 2. 3. 4 TTAYTFLDAUKR—EMRTET LTS, BliEA oR— b ERERLHY

FEA

COETIE, PUZLE—FOUYBZILIGEHRBALET,

1. [EINFEE] = [T T« FIZHE] — [xxxx_yyyy_FREERTOS] %#iR

DHEITH LT Txxxx_yyyyl Z3%EiR

ASCII_MASTER_FREERTOS
ASCII_SLAVE_FREERTOS
RTU_MASTER_FREERTOS
RTU_SLAVE_FREERTOS

New > S Sy
Go Into Iters are setup prior to calling this function see cc
Open in New Window !. auto variables in this function but such variables c
Show In Alt+Shift+W > Javailable after you change the stack from the I stack
[ Copy Qrl+C  lctions have not been cleared and the data sections he
Paetie Ctri+V juctors of C++ objects have not been executed until t
¥ Delete Delete )
' STACK_ENABLE == 1
| Source USED(ustack_area);
1 Rename... F2 |USED(istack_area);
I
Jixg Import. |
&y Export.. IX_) || defined(_ GNUC_ )
Build Project ' the Interrupt Table Register */
Clean Eroject [B(R_BSP_SECTOP_INTVECTTBL);
Refresh F5 |
Close Project [CEPTION_TABLE
Close Unrelated Project | the Exception Table Register */
. [B(R_BSP_SECTOP_EXCEPTVECTTBL);
Build Targets >
Index b
Build Configurations ] Set Active 1 ASCII_MASTER_FREERTOS
o . Manage.. 2 ASCII_SLAVE_FREERTOS
O rnie | BuildAl 3 RTU_MASTER FREERTOS b 1
Clean All ~ 4 RTU_SLAVE_FREERTOS
Debug As 3 T
2| el R 5TCP_GATEWAY_FREERTOS
Team T . 6 TCP_SERVER_FREERTOS
Compare With >

- S o o g—
2. ELNFZERTLET,
I’y Project Explorer < - ‘. ; " = 0 || modbus_n72mscfg X
v -‘(,_t/ modbus rx72m (in rx72m_modbus eval ITCP SFRVFIL _ .
nit Includes MNew >
B3 r_modbus_rx Go Into

@ src Open in New Window }
(= trash Show In Alt+Shift+W >
{8} modbus_n72m.scfg B Copy CtrisC |
modbus_rx72m ASCII_MASTE = Ctri+V |
modbus_ni72m ASCII_SLAVE % Delete Delets |
modbus_rk72m RTU_MASTEF Saurce 3
modbus_rx72m RTU_SLAVE F Sk
modbus_nd72m TCP_GATEWZ Rename... P
modbus_n72m TCP_SERVER.
p Ly Import..
(7) Developer Assistance >
iy Export..
| Build Project |
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3. AR—F&JLinkZzHEgELI-o, UTOFIETT NV T ZFABLET,

4., NTF7A4a DEIZHH ROy TEHUAZ1—%EIRL,

Ty A—Em ZE8RLET,

4 v

adl

Q-
Mo launcn Nistory)

Debug As 3

Debug Configurations.. |

Organize Favaorites..,

[Renesas DBG /\— K™ = 7T /3w 4] — [modbus_rx72m_xxxx_yyyy_FREERTOS] I H #3&iR.

[TV T ERMLES,

ASCII_MASTER_FREERTOS
ASCII_SLAVE_FREERTOS
RTU_MASTER_FREERTOS
RTU_SLAVE_FREERTOS

Create, manage, and run configurations

type filter text

[€] C/C++ Application
[€] C/C++ Remote Application
. EASE Script

[€] GDE Hardware Debugging
[£"] GDB Simulator Debugging (RH850)
f§ Launch Group

[7] Renesas GDB Hardware Debugging

W C
-

¢ *| modbus_nc72m ASCII_MASTER_FREERTOS

[£7 modbus_n72m ASCII_SLAVE_FREERTOS

B
[£7 modbus_n72m RTU_MASTER_FREERTOS
[£ 7 modbus_nx72m RTU_SLAVE_FREERTOS

[£7 modbus_nd72m TCP_GATEWAY FREERTOS
[ modbus_nc72m TCP_SERVER_FREERTOS

[£7] Renesas Simulator Debugging (RX, RL78)
Filter matched 14 of 16 items

@

Name: |[modbus_nc72m TCP_SERVER_FREERTOS |

|| Main f}Debugger B Startup : Source  [] Common

~ ~
Project:
modbus_x72m Browse...
C/C++ Application:
TCP_SERVER_FREERTOS/modbus_n72m.x
Variables... Search Project... Browse..
Build (if required) before launching
Build Configuration: 'Use Active w
() Disable auto build
Configure Workspace Settings... i

Revert

Apply

Close
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ROFAT7ATHRRENDDT, TAVITEHBAICOYEZES.

ﬁ Confirm Perspective Switch

|@ 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

-

5. [HBHI Ra2ZEV VYOI LET. TATSLARTSINET,
a workspace RX - moedbus_r72m/sre/sme_gen/r_bsp/meu/all/resetprg.c - e studio

Project Renesas Views Rum Renesas Al

File Edit Source Refactor Navigate Search V
| B~ &~ BB R Q- ilrt
| %% Debug X B § = 0|

w €] modbus_rk72m TCP_SERVER_FREERTOS [Renesas GDB Hardware Debugging]
v ¢ modbus_n72m.x [1] [cores: 0]
v ® Thread #1 1 (single core) [core: 0] (Suspended : Signal : SIGTRAP:Trace/breakpoint
= PowerON_Reset_PC() at resetprg.c:207 Oxffc00000
u- ni-elf-gdb -r-force-isa=v3 -m-force-double-fpu (12.1)

w Renesas GDB server (Host)
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6.3 Modbus TCP Serial Gateway Setup Procedure

CMDETIE. Modbus RTU/ASCII MiEEFIE%E

FEA,
COETIEK, PUT7LE—FOUYEZHI LA

1. [ENFER] - [7Y T« JIZERE] — [TCP_

HALEY,
6A1EDFIE1. 2. 3. 4 TTAT T LDA UR—

EASET LTWAT=®, Fl&aA oR— T HBEEHY

Lij—o

GATEWAY _FREERTOS|%Z#iRL %Y,

ok 7 ¢ 5 k i i 11i k
¥ 5tac 0 ers are setup prior to ca E t
Go Into = o pointer p pri s Ing th
Open in New Window F /* You can use auto variables in this function
Show In Alt+Shift+W » * will be unavailable after you change the sta
E Copy Cil+C  k * The bss sections have not been cleared and t
Paste Ctri+V * and constructors of C++ objects have not bee
i F #if defined(__GNUC__)
Delet Delet —GNUC__
L SI1€ L #if BSP_CFG_USER_STACK_ENABLE == 1
Source ’ INTERNAL_NOT_USED(ustack_area);
Move #endif
Rename... F2 INTERNAL _NOT USED(istack area);
i #endif
L Import..
'3 Export.. b #if defined( CCRX ) || defined( GNUC_ )
il Initialize the Interrupt Table Register */
Clean Project R_BSP_SET_INTB(R_BSP_SECTOP_INTVECTTBL);
Refresh F5
Close Project F #ifdef BSP_ﬂCu_EXCEPTI?N_TABLE .
Close Unvelated Project Initialize the Exception Table Register */
Pt b Al R_BSP_SET_EXTB(R_BSP_SECTOP_EXCEPTVECTTEL);
Build Targets » | #endif
Index »
Build Configurations ¥ Set Active 3 & 1 ASCI_MASTER_FREERTOS
Source 3 Manage... 2 ASCII_SLAVE_FREERTOS
. 3 RTU_MASTER_FREERTOS
QO Runas > Build All
5 Clean All 4 RTU SLAVE FREERTOS
Debug As »
Z ) Build Selected... 5 TCP_ GATEWAY FREERTOS
=L | 6 TCP_SERVER_FREERTOS
Compare With * jon
2. ELFEERFTLET,
I{ Project Explorer = %Y § T 0O ||{F modbus n72mscfg X
v 15 modbus_rx72m (in re72m_modbus eval ITCP SERVFI | _ .
i Includes New 4
2 r_modbus_rx Go Into
@ src Open in New Window
(= trash Show In Alt+Shift+W »
{8} modbus_n72m.scfg B copy Ctrl+C
modbus_nd72m ASCI_MASTE e Ctrl+V
modbus_rk72m ASCII_SLAVE Delete Delete
modbus_rn72m RTU_MASTEF Saurce >
modbus_rx72m RTU_SLAVE_F Move..
modbus_n72m TCP_GATEWZ Rename... P
modbus_rnx72m TCP_SERVER I
(7) Developer Assistance o e
i3 Export.
| suild Project |
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3. AR—F&JLinkZzHEgELI-o, UTOFIETT NV T ZFABLET,

4. NTF7AAVOBITHBrFAYTII A= a—%BRL., TFNAVHA—ERI ZERLET,

LT

no launch histony)

adl Debug As L

Organize Favaorites..,

[Renesas DBG /\— K™ = 7 7/\v 4] — [modbus_rx72m_TCP_GATEWAY_FREERTOS] & %%
R [T TERLET,

@ Debug Configurations O b od ;

Create, manage, and run configurations

IgeEX BY - Name: |modbus_n72m TCP_GATEWAY_FREERTOS
|type filter text || Main % Debugger B Startup|[—] Common % Source
E_J C/C++ Application Project: £
L€ | C/C++ Remote Application
L EASE Script modbus_x72m Browse...
[€] GDB Hardware Debugging C/C++ Application:

[£"] GDB Simulator Debugging (RH850)
i Launch Group
w [£7] Renesas GDB Hardware Debugging Varables... Search Project... Browse...
[£"] modbus_rx72m ASCII_MASTER_FREERTOS
[£7] modbus_nx72m ASCII_SLAVE_FREERTOS
[£7] modbus_m72m RTU_MASTER_FREERTOS Build Configuration: | Use Active ~
£ modbus n<72m RTU SLAVE FREERTOS

() Enable auto build () Disable auto build
E| modbus_r72m TCP_GATEWAY_FREERTOS

%] modbus_n72m TCP_SERVER FREERTOS Use workspace settings Configure Workspace Settings...

TCP_GATEWAY _FREERTOS/modbus_n72m.x

Build (if required) before launching

?'] Renesas Simulator Debugging (RX, RLT8)
Filter matched 14 of 16 items e Apply
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ROFAT7ATHRRENDDT, TAVITEHBAICOYEZES.

ﬁ Confirm Perspective Switch

|@ 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

]

5. BRI K220V v I LES, TOTSLRETEINET,

G workspace RX - modbus_r72mysrc/smc_gen,/r_bsp/mecu/all/resetprg.c - ® studio

File Edit Source Refactor Navigate Search Project Renesas Views Run Renesas Al
S I E Tt R L

15 Debug X B%|i» § = O
v [ modbus_n72m TCP_GATEWAY _FREERTOS [Renesas GDB Hardware Debugging]
v 1% modbus_n72m.x [1] [cores: 0]
v @ Thread #1 1 (single core) [core: 0] (Suspended : Signal : SIGTRAP:Trace/breakpoint
= PowerON_Reset_PC() at resetprg.c:207 0xffc00000
e rk-elf-gdb -rx-force-isa=v3 -rx-force-double-fpu (12.1)

w. Renesas GDB server (Host)
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7. RRA—=Y—=)ILDEY FFTYTETEVRAML—S3 Y
7.1 Modbus TCP Server

1. 22232511 0OHBIZ->T, TTCPH—N—] [TEKLET.
2. ZONRyHT—TIZEENTLVS TModbusDemoApplication.exe| ##EEHL EFI

3. TRemote Modbus Server] @ IP 7 KL X (fi: 1192.168.1.1001 ) R— k (fl: 502] ) ZHKEL F
7

4. TConnect] g &, M IAEHMICEFHF SN, EHESINIZ TCPH—/I\—D LED1 ~ 4 KEH
hTEBLET,

a5l Modbus Demo - O it
File(F)  Help
Connection
|TOP TEFVER ~
0
Gails
115200bps Discrete Inputs \
F Slave ID
e .
NOME Parity | updated periodically
1 etop bit
Connection Timeout
Remote Modbus Server 5000
IP Adress Part

192.168.1.100 | [502

WRITE MULTIPLE COIL ...

B 7.1 ModbusDemoApplication TCP H—/\—&&5E
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7.2 Modbus RTU/ASCII Slave

1. 93232512 DHRBAIZE->T. TRTU/ASCIlslave) IZEHLET,
2. ZONYHT—TIZEFENTLVS ModbusDemoApplication.exe] F#EIL £,

3. VUTZILDEEZEITVETS.
Connection : Serial Slave
COMxx : Adapt to each environment
Baud rate : Match the sample program settings
Mode : RTU or ASCII
Parity : No
Stop bit : 1
Slave ID : 1

4. TConnect] ##9 &, DM IAEHMICEF SN, EHESINT= RTUASCII AL—T®D LED1 ~ 4 A
BEShTaBRLET,

ol Modbus Demo — O ot
File(F)  Help

Connection
|Seria| Slave v|
Serial setting Lo
[coig °] Gaik
115200bps v Diizerce L \
RTU w
[Fo_ -
MONE Parity v ] updated periodically
1 ztop bit w

Connection Timeout

192.168.1.100 02

Info: Serial Slave thread ends.

7.2 ModbusDemoApplication RTU/ASCII R L—JE&E
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7.3 Modbus RTU/ASCII Master

1. 9232512 DF3RBAICH- T,

IRTU/ASCIl master] [Z#E#LET,

2. ZONYHT—TIZEFENTLVS ModbusDemoApplication.exe] F#EIL £,

3. VUTILDBREEITVET,
Connection : Serial Master
COMxx : Adapt to each environment

Baud rate : Match the sample program settings

Mode : RTU or ASCII
Parity : No
Stop bit : 1
Slave ID : 1

4. TConnect] ##H 3 &, AMILDANBFLICHRYET, [EXZANT B L, EHSNIZYRXRE2—0 LED

1~40EHIN, RIALEYS,
i)
Input 00 : LED off
Input 01 : LED1 on
Input FF : LED1-4 on

ol Modbus Demo

File(F)  Help

Connection

|Seria| Mazter

Serial setting

|com3 |
115200bps w

1 gtop bit v

192.168.1.100 02

Info: Serial Master thread ends.

- O 4
Lo
Goils
Dizcrete Inputs \
Slave ID
T [Inputdata
Connection Timeout
5000

7.3 ModbusDemoApplication RTU/ASCIl ¥ X 2 —E& T
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7.4 Modbus TCP Serial Gateway

1. 92320513 0HBAIZE->T, BlO TRTURL—T ] 2#KELET,

2. ZOINyHTr—YIZEFENTILVS TModbusDemoApplication.exel ZBEEY,

3. TRemote Modbus Server] MO IP 7 KL X (ffl: 7192.168.1.100] ) &R—k (Hl: 1502) ) ZHZELFE

4. TConnect] ##d &, OM LA TEHMICEFHF SN, EHEINZRTURAL—TDOLED1 ~ 4 NEH S

ER
nTRBLET,
@5 Modbus Demo
File(F) Help
Gonnection

TGP Gateway

116200bps

RTU

MNONE Parity

| stop bit

- ] X
/o
Cails

Discrete Inputs |00

Slave ID

Connection Timeout

IP Adress

Remoate Modbus Server
Port

192.168.1.100

602

WRITE MULTIPLE COIL ...

N

updated periodically

5000

7.4 ModbusDemoApplication TCP gateway %€
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8. Appendix

8.1 Appendix A. DHCP £— FDEE

1. DHCP Ta#ESH 515E(%.
“rx72m_modbus_eva\src\frtos_config\FreeRTOSIPConfig.h”

==

lipconfigUSE_DHCP] ME&E%E M1 [TLTL &L,

2. ELFR#E=ET,
£ It ipconfigUSE_DHCP is 1 then FreeRTOS+TCP | attempt to retrieve an IF
¢ address, netmask, DNS server address and gateway address from a DHCP server. Ifi
ipconf igUSE_DHCP is O then FreeRTOS4TCP will use a stat [P address. Thed
£ stack will revert to using the static IP address even when ipconfiglSE _DHCP |
£ sot to 1 if a valid configuration cannot be obtained from a DHCP server for a
¥ reason. The static configuration used is that passed into the stack by the
¥ FreeRTOS_IPInit() function call. */4
#define ipconfigUSE_DHCP E
#define ipconfigDHCP REGISTER HOSTNAME U4
fdefine ipconfigDHCP _USES_UNICAST |
8.2 Appendix B. R—L— FDERE

1. DY—REBRETIX, R—L— FE 115200bps [CHRESNTVET, R—L—FE2EETHICIF. XD

EHEEELET,

“rx72m_modbus_eva\src\modbus_init.c”

The values that can be set are 115200, 76800, 38400, 31250, 19200 or 9600.

EL FEE1T,

/% serial connection setting %/«

st _init_info.u3Z baud rate UART BAUD|L 115200

st _init_info.ud parity UART PARITY NONE;
st_init_info.u8 stop bit UART STOPBIT 1;
ud_uart_channel UART CHAMMEL O;

st_init_info.

st_init_info.uB_timer_channel TAU CHAMMWEL 1
st _init_info.u3? response_timeout_ms 2000;
st _init_info.u3Z turnaround delay_ms 200;

%f (st _init_info.u3? baud _rate == 0)«
e
return ERR_INVALID_STACK_INIT_PARAMS; <

IS
IS
L
IS
J%
e
IS

fif def ined( MODBUS RTU ) || defined( MODBUS_ASCIT ) || defined( MODBUS_GATEWAY )<

Baud rate for serial port config
Parity for serial port configura
Stop hit for serial port confige
The hardware UART channel to be
The hardware timer charnel to be
Response shall be received withi
Delay in between consecutive rec

8.3 Appendix C. A L—7 ID DHE

1. AL—J I DIEUTOEZEELTCHEELET, (8 : 11to247)
“rx72m_modbus_eva\src\modbus_init.c”

=

2. ENLF#EET,
it i fdef MODBUS_ASCII /x ASCII Slave mode */«
MOOBUS _ASCIT_SLAYE _MODE , «
felse fx RTU Slave mode */<
MODBUS_RTU_SLAVE MODE, «
fendif«
i 3 ave 1D %/«
Hendif«
ttendi fl
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2024/12/25 RENESAS

Page 31 of 34




RX72M Group BIEAR— K Modbus R2—+T7 w7 =a7I

8.4 AppendixD. RILFISA4 T MRE

0FATY MIEBDYSA T bEHR—KFLTWET,

VHRETEIEDICHE>THY., RIEARLISATUMIIP 7 RLRAZEETEET, TOEI Y3y
ISIP7RLRZEMLTLIEELY,

VEREETIE. AR IP 7 FLAIE 1192.168.1.101] DA TY .

f5) 1192.168.1.1021 & 192.168.1.1031 Z:EH0,
“rx72m_modbus_eva\src\modbus_init.c”

uint32_t modbus_init(void);

khkkkkkkkkhkkkkhkkhkkhkhkhkhkhkkhkkkhkkhkkhkhkhkhkhhkkhkhkkhkkkhkhhkhkhkhhkhkkhkhkhhhhhhkhkhkhkhhkhhhhkhhkhkhkhhhhhhhkhhkhkhhhhhk

@pbrief Initialize MODBUS protocol stack

@param none

@retval error code

*/

uint32_t modbus_init(void)

{
uint32_t ercd;

#if defined( MODBUS_RTU ) || defined( MODBUS_ASCII ) || defined( MODBUS_GATEWAY )
serial_stack_init_info_t st _init_info;
serial_gpio_cfg t st_gpio_cfg;

#endif
slave_map_init_t st_slave_map;

#if defined( MODBUS_TCP ) || defined( MODBUS_GATEWAY )
/* Enable IP table */
Modbus_tcp_init_ip_table (ENABLE, ACCEPT);

/* register IP address */

ercd = Modbus_tcp_add_ip_addr ("192.168.1.101");
ercd = Modbus_tcp_add_ip_addr ("192.168.1.102");
ercd = Modbus_tcp _add_ip_addr ("192.168.1.103");
if (ercd = ERR_OK)

{

return ercd;

}

Note), The number of clients is limited to 8.
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General Precautions in the Handling of Microprocessing Unit and Microcontroller
Unit Products

The following usage notes are applicable to all Microprocessing unit and Microcontroller unit products from Renesas. For detailed usage notes on the
products covered by this document, refer to the relevant sections of the document as well as any technical updates that have been issued for the products.
1. Precaution against Electrostatic Discharge (ESD)
A strong electrical field, when exposed to a CMOS device, can cause destruction of the gate oxide and ultimately degrade the device operation. Steps
must be taken to stop the generation of static electricity as much as possible, and quickly dissipate it when it occurs. Environmental control must be
adequate. When it is dry, a humidifier should be used. This is recommended to avoid using insulators that can easily build up static electricity.
Semiconductor devices must be stored and transported in an anti-static container, static shielding bag or conductive material. All test and
measurement tools including work benches and floors must be grounded. The operator must also be grounded using a wrist strap. Semiconductor

devices must not be touched with bare hands. Similar precautions must be taken for printed circuit boards with mounted semiconductor devices.
2. Processing at power-on

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

level at which resetting is specified.
3. Input of signal during power-off state

Do not input signals or an 1/0 pull-up power supply while the device is powered off. The current injection that results from input of such a signal or /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 Vi
(Max.) and Vin (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 ViL (Max.) and Vi (Min.).
7. Prohibition of access to reserved addresses

Access to reserved addresses is prohibited. The reserved addresses are provided for possible future expansion of functions. Do not access these

addresses as the correct operation of the 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.

*Modbus is a registered trademark of Schneider Electric, licensed to the Modbus Organization, Inc.

-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.




Notice

1.

10.

11.

12.

13.
14.

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

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

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

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not intended or authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause serious property damage (space
system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics
disclaims any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product
that is inconsistent with any Renesas Electronics data sheet, user's manual or other Renesas Electronics document.
No semiconductor product is absolutely secure. Notwithstanding any security measures or features that may be implemented in Renesas Electronics
hardware or software products, Renesas Electronics shall have absolutely no liability arising out of any vulnerability or security breach, including but
not limited to any unauthorized access to or use of a Renesas Electronics product or a system that uses a Renesas Electronics product. RENESAS
ELECTRONICS DOES NOT WARRANT OR GUARANTEE THAT RENESAS ELECTRONICS PRODUCTS, OR ANY SYSTEMS CREATED USING
RENESAS ELECTRONICS PRODUCTS WILL BE INVULNERABLE OR FREE FROM CORRUPTION, ATTACK, VIRUSES, INTERFERENCE,
HACKING, DATA LOSS OR THEFT, OR OTHER SECURITY INTRUSION (“Vulnerability Issues”). RENESAS ELECTRONICS DISCLAIMS ANY AND
ALL RESPONSIBILITY OR LIABILITY ARISING FROM OR RELATED TO ANY VULNERABILITY ISSUES. FURTHERMORE, TO THE EXTENT
PERMITTED BY APPLICABLE LAW, RENESAS ELECTRONICS DISCLAIMS ANY AND ALL WARRANTIES, EXPRESS OR IMPLIED, WITH
RESPECT TO THIS DOCUMENT AND ANY RELATED OR ACCOMPANYING SOFTWARE OR HARDWARE, INCLUDING BUT NOT LIMITED TO
THE IMPLIED WARRANTIES OF MERCHANTABILITY, OR FITNESS FOR A PARTICULAR PURPOSE.
When using Renesas Electronics products, refer to the latest product information (data sheets, user's manuals, application notes, “General Notes for
Handling and Using Semiconductor Devices” in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by
Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas
Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such
specified ranges.
Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific
characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high reliability
product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics
products are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily
injury, injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as
safety design for hardware and software, including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for
aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult and impractical, you are
responsible for evaluating the safety of the final products or systems manufactured by you.
Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas
Electronics product. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use of
controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these
applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance
with applicable laws and regulations.
Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is
prohibited under any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control laws and regulations
promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions.
It is the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or
transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document.
This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.
Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas
Electronics products.

(Note1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled

subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

(Rev.5.0-1 October 2020)

Corporate Headquarters Contact information

TOYOSU FORESIA, 3-2-24 Toyosu, For further information on a product, technology, the most up-to-date
Koto-ku, Tokyo 135-0061, Japan version of a document, or your nearest sales office, please visit:
www.renesas.com www.renesas.com/contact/.

Trademarks

Renesas and the Renesas logo are trademarks of Renesas Electronics
Corporation. All trademarks and registered trademarks are the property
of their respective owners.
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