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1. Bi&
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Tr—2a %, ERETIEOKEREST I)yr—>ay - 7ads530 9 - 4048471 —R
(APl) . 77— avH o FILIzo0NTRELTUWET,

AKNYr—2TIE, 41— Ry b - R—ZXD Modbus TCP &, RS-485 2 1) 7 JL@EIER— A D Modbus
RTU. Modbus ASCII @& 7B b JLIZHIELTWET,

1.1 BE

Modbus A k3 )LI%. Modicon Inc. (Schneider Electric SA.) W74 S<J)asysar c0—35
(PLC) MIFICBARLE-BEZTOFaLTHY . EHRITABEEShTLET,

70 baLiEEE (PI-MBUS-300 Rev.) #SHBfZELY,

RX72M A Modbus 78 R JLRBZ v DL, ROTF7 TV 5—a v ORENODBRE LK ERAIGEEE LE
T REAVIE—FRIF, 7TV r—2 a3 VETHICOHIEAPI ICE>THERESNET,
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Modbus TCP #—3
Modbus TCP 5 — ko A

RX72M B Modbus 70 FaJLRZ v O Tl UTFTO9DD I 7o ava—RKaEHR—MLET,

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 B9 2 E#lllE. UTOY 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)
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13 BFRFa A

Modbus (289 % Hiffi{& k& Modbus Organization DY 4 kM5, RX72M @{ER— FIZEAT S 1F®RILIL
FHRXILY FAZYRADYA OB AFTEET,

» Modbus Organization D41 ~ : http://www.modbus.org
LAY RX ILY FAZJRADYA b ¢ hitp//www.renesas.com

=12 Modbus B K& 1 A > +

BE R¥xaxtybk
Modbus_Application_Protocol_V1_1b3.pdf

PI_MBUS_300.pdf
Modbus_over_serial_line_V1_02.pdf

AW IN |

Modbus_Messaging_Implementation_Guide_V1_0b.pdf
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TutorialGuide_ RXv3_RX72M.pdf : u C3/Standard Fa— k') ZJLH A K RXv3 - RX72M #&

uC3Std_UsersGuide.pdf : u C3/Standard 1 —H'—X# A F
uNet3 BSD_UsersGuide.pdf : ¢ Net3/BSD 2 —H—XH4A K
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21 RX72M EER— F#R
2.1 RX72M B{E R — FDEETE

RX72M @E-R— FOERBARIZ. OP¥ UN\DREETV. Ey—TILEEHKELET, JTAGD
Configuration E— FOREZTVET, BEES Yy I—E>D 23 3a—MITHERALET, wy bF
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2.2 BIRDZER

RX72M &{E7R— FI% DC Jack F7=[X USB & Y. DC5V £ AL RX72M AADBRDMIEAAIRETT . &
LoMEBRL THEREEEEL TSI,

2.3 TNy TIRE

I—FDTNYFXUHF E2T2aL—4 Lite #BHBALTPCICRXT2M@ER— FEEHLTITLE
T, RXT2MBER—F, E2T 32 L—4 Lite BLUKRR FPCRIOEHEZR 23ICRLET,

User interface cable e (
) USB cable ’]
—c—__ |
DI:I C] 0 )
. |:| 0 i
0 . o
| "
E2 emulator lite
C——C—Eag |:|’ Ul

L — J
RX72M Com Board m@&m‘m
{ .

Host PC

23RX7T2M EfER— K, E2 T 2 2 L—% Lite 8L UKRR + PC D

RX7T2M @ER— FICET S FFa AV FZEUTICRLET,
® BZERXaAUL
> RX72M Communication Board [EI#&E] (rx72m-com)
RX72M &SR — F D EERE
> RXT2M U N—TaA—H—XI a7 /N—FIz7#H (RO1UH0804JJ)

N—F 170k (EVERE. *EVT v T, EOKEDMIER. EXMFE. 213209) L84k
B

WA REARY—IL (E2T3IalL—4% Lite) ICEAT B RFFa A MEUTIZRLET,
® BERXa1AVFE

> E1E20LIalL—4,E2IZIal—4 Litel—H—XT=a7IIRMH (RX1I—HLRFLE
SR (R20UT0399JJ)
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3. e2studioDA4 A +—JL
LIF®D web 44 FH S, RXT2M i D e2studio (V7. 5.0 L) 24> O0— KFLTLEELY,

https://www.renesas.com/e2studio _download

31 CC-RXa2/{43V3.01.00 1 X b—JL

e2studio DA A h—)LdIZa 2/ SERE@MNENFET ., [Renesas CCRX v3.01.00] IR L TR
AN]EEIRT B ET, RXI2M i CC-RX V3. 01.00 a /s SHAEDHLETA VR F—IILEanET,

E@ Renesas CC-RX Compilers
[] Renesas CCRX v3.00.00 =

»

E@ GCC for Renesas RX (Registration Required)

»

[[]GCC for Renesas RX 4.8.4.201803  4.5.4.

[ GCC for Renesas RX 4.8.4.201801 4.5.4.;

3.1 e2studio — A /31 SEIREE

e2studio ##EEIFT BICIE. 41 VA P—ILENFE=TRIAILFIZHB” e2studio. exe” ZETLTLES
LYo

e2_studio_rx72m¥ecl| ipse
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32 AR M=IEINFaNASOWHERAE
RX72M %t hi&s e2studio T CC-RX a /31 5 V3.01.00 lRAFIATES K SIZLFET,
(1) e2studio ##EILET .

(2) [Z 74 IL]=[#FR]—-[C/C++Project] B IRL F£F . [RA]

E New Project ]

Select a wizard

Create a new C or C++ project

Wizards:
type filter text
(&= General
v (= CC++
[ C/C++ Project
[c] Makefile Project with Existing Code

= Java
= SVN
3.2 e2studio- 7OC x4y MEIREE

(3) [Templates for New C/C++ Project]# 4 7 0% T[Renesas RX]—[Renesas CC-RX C/C++ Executable
Project] = [RA~]EEIRLF T,

B8 New C/C++ Project O x
Templates for New C/C++ Project
far ] GCC for Renesas RX C/C++ Library Project ~
Make I A G/C++ Library Project for Renesas RX using the GCC
Renesas Debug for Renesas RX Toolchain.
Renesas RX il )
#=> Makefile Project
N C" {Experimental] Create & new project that builds with
the'make’ budld tool using COT's new Core Build Syste
Renesas CC-RX C/C++ Executable Project
ST A C/C++ Project for Renesas RX using the Renesas
CCRX toolcharn.
Renesas CC-RX C/C++ Library Project
FE=Wn. A C/C++ Library Project for Renesas RX using the
Renesas CCRX toolichain,
Renesas Debug Only Project
m\ Renesas Debug Only Projact ~
< >
@ <F3B) RAN) > #TE vl
= . s >
3.3 e2studio- 7AY =¥ MERBE

(4) [New Renesas CC-RX C/C++ Executable Project]¥ 4 7RI TEED 7O Y FEEAAL[RAN]
EIRLET,
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(5) [Select toolchain, device & debug settings]% 4 7 B4 T[Toolchain Settings]D[Y —ILF = — > D EHE]
=0y LET,

(6) [Renesas V—ILFr—EEB|ZA4 7RI THEM-[SRBIZI Uy I L. A VA M=LT LT
“C:\Renesas\RX\3_ 0 1"#ZSHBL T &L,

"Renesas CCRX’(Z"v3.01.00"AEM SN TLVIIX OK TF,

Renesas Toolchain Management v v v

Scan for installed toolchains on startup

[[] Disable warning if no toolchains are installed

Toolchain Type Installation Path
v [H] Renesas CCRX
v3.01.00 C:¥Renesas¥RX¥3 1 0¥
[] v2.08.00 C:¥Program Files (x86)¥Renesas¥RX¥2_8_0¥

[] GCC for Renesas RX
[CJ KPIT GNURX-ELF Toolchain

3.4 e2studio — Renesas WV —ILF =z — U EEHEME
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4. YO ITNFTI)5—a

41 HE
FYUINT TV Tr—avE, KECHFTID2DTO VY IZHINET,

1. 41— ITF+F—RHFDOYTFILARALLOS TuC3 (w440 +>—-F%a2—7) ] &, RLHE TCPIP 7
OraINLREYY TuNetd (A48 -%yb-Fa2—7) ]

2. L®RTOSH&UTCPIP X4 w4 #EMT 5 Modbus 70 FALRE v oYL TN TOH S L
3. Lti Modbus 7B FINWRE VY EFERTEZT7TVS—3 0B TLTATS A

411 pC3/uNet3 (FHfAR)

AKYTVWTIT)r—oaviE 41— T+4—RAD)7ILEAL0STHHuC3 (R4 -— - %
a1—7) OFHER. BLURAE TCPIP 7O FINREZ VI THS uNet3 (¥4 408 -y bFa—7)
DEFfiREEHET o

ML, 6FE IRXT2M B TCP/IIP R 2 v DEREE] BB EELY,

412 Modbus A FJJLRA Y (BTN TOTI5L)

AU TNTT)5—a30lE, Modbus 70 FaJLICE D BE#MEZIREH®EI I TOMILREYID
HIINTATSLEZEARET, AT TAYSLIERTOS ELTuC3 %, FETCPIPRA v EL
T uNet3 (Modbus TCP D&) ZERALEYT,

FMIX. 7E TRX72M A Modbus R 2 v DEEREZ] ~ 1M E [REFE] 28RS,

413 Modbus 77U r—>3y (HoILrinsdsL)

AKYUTNTFTT)5r—2avlE, uC3, uNetd, LU Modbus 7O M JREyHoDHLF)ILTOY
SLERAWLT, Modbus 70 FaILBIEETEVAML—2 30T 3507 TASSLTT,

HME. AE, BIUSE YU TULTTYr—2aVICEBBENTA M 2BRBIZEN,
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42 JOovyHE
YUILT7 TV r—2avnInyIR%E, B411SRLET,

Modbus Application (src/)

address.c

io_port.c

function_code.c gpio_rts.c

modbus_init.c

Task for Initialization Initialization of Master Application
Task for Application Modbus Stack Direction Control

SW Reading
GPLED Control

Stack Initialization API Master Mode Slave Mode Callbacks RTS
API| Callbacks

Modbus v v 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 for RTU/ASCII mode
and Debugging

Middlewares i uNet3 (uNet3/)
TCP/IP Stack
P Br

Ethernet

Tasks for TCP/IP Com.

uC3 (uC3/)

Task Scheduling

| RX72M

- ETHERNETO

| TS-RX72M-COM

Ether PHY, RJ45 . usB . RS485 Transceiver I IDSW, GPSW, GPLED I
Serial

B 4.1 YOINTFTIr—avlgEdny IR
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43 T7AIER

RKYUTNTT)r—2a3 0 DT 7A4ILER (—EEE) #R4A41ITRLET,

=41 T7 A4 ILER

THILEITFAILE £BA
src/ Modbus 7 75— 3 oo ds A
main.c Modbus 7 U 45— 3 UHIEEEE, XUV T7TUS—2 308 RY

io_port.c (.h)

Modbus 7 74— 3 VA GPIO A R— + 79 £ AR

modbus_init.c (.h)

Modbus 70 k3 JLR % vy #EAL L

mbapp_serial/

Modbus RTU/ASCII ) 7 JLBIEAER

| gpio_rts.c (.h)

Modbus RTU/ASCII 2 1) 7 JLE{E Fl RS485 RTS #llfi1E4%

mbapp_slave/

Modbus X L—JE— KRz

function_code.c (.h)

Modbus A L—JE—FRZ7v9Yara—FRa—)L/\y H R

address.c (.h)

Modbus A L—JE— KRAT—47 KLAEZ

r_modbus_rx/

Modbus 70 FaJLREZ Y Y HoF)LTO5 S5 A

inc/ (src/)

Modbus 7O FaJRB YY) o TN TATSLAYEEY—RTF7AIL

master/ Modbus 7O FaJLRA WY T RAE— FRE

port/ Modbus 7B kLR A v/ BIER— FEE

serial/ Modbus 7B k3 JLR % v 4 Modbus RTU/ASCII @ ko /L5R%
slave/ Modbus 7R FaJLRB vY AL—TE— FEHE

tcp/ Modbus 7B k2 )LA % v % Modbus TCP 70 k2 L%

modbusCommon. h

Modbus 70 FOJL—EEAYE T 7ML

modbusTyperdef.h

Modbus 70 FaJLR A v typedef HEZAVE T 7 1)L

modbus . h Modbus A Rk JLRA VY APIA O IL—FK I 74 )L
uNet3/ 4 Net3 TCP/IP R & w4 RiE
uc3/ 1 C3 RTOS %
generate/ e2studio EH 774 (E—Fa>v 7445 L—23)
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RX72M Group

44 EI FH¥ER

RKYUTNTFTT)5r—a30®e2studio TAD Y MIBIHTBREIL FERER42IZRLET, x>
W7 T r—32l&, Modbus 7R FOLDREHEE—RICHRIGELIZEIL FEBREFERBLTLET,

BIER— K Modbus R4 — r7 vy Fw=a7FI

x4.2 EIL KR
AP E—F
Modbus RTU R X2 RXAZ v
Modbus RTURL—TR&E w4
Modbus ASCII R REZRZ v
Modbus ASCII AL—TR& w4
Modbus TCP H—/\X & v &
Modbus TCP #'— b = A BEEF EH—/NZR 2 v Y

EL FHERKA
RTU_MASTER_UC3
RTU_SLAVE_UC3
ASCII_MASTER_UC3
ASCIl_SLAVE_UC3
TCP_SERVER_UC3
TCP_GATEWAY_UC3

45 1)Y—RHEK
451 FRATHIHWEY 21—

AYLTNTOFSLOEZESW IOV O NERAT S RXT2MBHE HW EP 21— ILER4A43ITRLET, &
YOTNTOTSLICHEEFBMNT 556, VY—ADOBREICTEELLESL,

%43 FHEHWES21—)L

swJAayvsy HWESa1—)L | AHAOEF &
uC3 CMTO - RTOSARY R Ca—yoy
(JT7ILAALOS)
u Net3 ETHERNETO P74~5 Modbus TCP Server / TCP Gateway £— Fi&{E
(TCPIP R & v 4) PKO~5
PL2~7
PM4~7
Modbus SCI6 P00 (TXD6) FNNyFary—ILAUSB LY 7ILEE
JaraLREYY P01 (RXD6)
SCI10 PC7 (TXD10) Modbus RTU/ASCII &1) 7 )L (RS485) &fs

P86 (RXD10)
AR O R—k P80

Modbus RTU/ASCII & 1) 7 JL@{E
RS485 k5 ¥ —/\ARIEHALGF

CMT1 - RTU/ASCII E— K RS485 BIEA A4 X V4§l

Modbus A 10 R— P71 LED i1
FFIIr—vay PHO (TS-RX72M-COM R— K LD1~4)

PN4

P85

PH2 2L YFAN

P46 (TS-RX72M-COM R— K SW5-1~SW5-8)

PQ3

P05

P72

P47

PC1

PN5

P60 AAYF AR

P61 (TS-RX72M-COM R— K SW1-3, SW1-4)

* CMT : Compare match timer

*SCl : Serial communication interface

RO1AN4862JJ0103 Rev.1.03
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452 KSANSWEDa—)L

BHWED2—IILDOT/NA XS4 /\&, RX72M [ 1+ 4 C3/Configurator [Tk > THEB SNz FS A4/
SWEDa—)LE, YOTLT7TUr—SavAFICRELTERLTOWETS,

- DDR_COM.c : Micro C Cube Standard, DEVICE DRIVER Standard Communication Interface
> YUFNLAZTAZHT—I3aVA VBT —RAHEBEY 21—,

- DDR_RX_CMTO.c : Micro C Cube Compact, DEVICE DRIVER Interval Timer code for RX CMT
> CMTORAKRZSA4/3THY. RTOS uC3MERT 5,

- DDR_RX_CMT1.c : Micro C Cube Compact, DEVICE DRIVER Interval Timer code for RX CMT
> CMT1HFRSA4/3THY. Modbus 7B FaJLRE v I DMERT B,

- DDR_RX_SCI3.c : Micro C Cube Compact, DEVICE DRIVER Serial Interface for RX
> SCI6EAFZA/N\THY. Modous A FILREZ VI DTINy TV —)LEEIMERT 5,
> SCHORKZA4/THY. Modbus RTU/ASCII BIEICERT %,

- DDR_RX_ETHO.c : Micro C Cube Compact, DEVICE DRIVER Ethernet driver for RX
» ETHERNETOR K54 /3T&% Y. Modbus TCP BIEIZERAT %,

R0O1AN4862JJ0103 Rev.1.03 Page 17 of 155
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453 UTFILFAA L OSHERDEKTE
RX72M [ 1+ ¢ C3/Configurator [C& > TEMSIN-RERE T 7ML E. TROLIITHRELTLET,

” uC3/ kernel_cfg.h”
> DT7LEALOSDEENTA—FEZRELTLET,

” uC3/ hw_init.c”
> init_peripheral ()

< ETHERNET 2 21—/ DifFEE. H& U EtherPHY 7 Oy U EEZERABLTLET,
» _ddr_init ()

< CMT FSA A\ DOMHALEHKZEI—ILLFET,

”uC3/kernel_cfg.c”
> UTFLEALOSDAVAAVREERL,. BRELRFBRICEHDETIRVEERLET,

< BRVERRIC_ddr_init()Z3—J)LL. CMT 28 L%,
> REVIHLARXERDESICERELTVET,
<~ #pragma stacksize su = 0x400 /* Time Event Handler */

<~ #pragma stacksize si = 0x400 /* Isr Service Routine */

454 E—TH4AXDEE
THRIZ7ANEREL, E—THA XEZLEBELTLET,
” generate/sbrk.h”
<~ #define HEAPSIZE 0x10000

RO1AN4862JJ0103 Rev.1.03 Page 18 of 155
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46 Modbus 7 T4 —> 3 VBE

AREITIE. Modbus 78 FaJLRE v H U TILTAGTSLERWL Modbus 7 75— 3032 T)L
JaS 54 (sre/ T4 LY FUT) OBEBRELZMRS

461 HEENE, SLUVT7T)r— a3 FzE

4.6.1.1 main.c

RI7AIIE, ROFIETKFS4/8, RTOS, TCP/IP X% vy Z#HEAE L. Modbus 7 T r—> 3 ViEg
BLET,

1. ABBHWEYa—)L, BEUV KR4 /ASWZHEAELLET,

2. UC3RTOS ##&FL. EEARVEERLET,
- uC3i2Ek. BEMICHEIEE R IAEHLET,
- LREROWHELEK, SR ETEITLET,

3. TNy TavyY—ILRAVYTILKR—rEF—TLET,
- L. debug printf) BE#IZ& B U 7ILaryY—ILHANERTEET,
- CDH#EEIX Modbus 7O RO IR A OB LTI TOTSLIZEESINTHET,

4. uNet3TCP/IIPRAvY %#&EE L., TCP/IPBIERAZ RV FEEILET,
- EEICEFHLEEGE. VUTFILIVY—ILHARHT, TS RICERESNEZIPZERRLET,
- ZOWMEAMEIE. Modbus TCPBIEZHERAT ARICOHF»BLELLY ET,

5. Modbus 7O FaJRAEYHIHLTLTOTSLEREELET,
- E##A13 modbus_init.c (h) DEERESE L FZ SN,

- Modbus 7O FaJLRA v I N RTU/ASCI@EIEZFERAT 56, VU 7IIary—ILHAESE
T. RTU/ASCII EEICERT AU FILBEEBRERRLET,

6. A*AUARYEREL. & Modbus R VI E—RFDTTUr—Lav~BITLET,
- RTUASCIRRAE—FAZ7FU r—2av0OAEELTVET., BEESECHRHELET

- FOMOE—FIE. EBERILET, MATRETNAARADY I IR MEZELEEZIZ, Ny
STIZEET B0, 7TV r—LaviEEREELTHVERA,

R0O1AN4862JJ0103 Rev.1.03 Page 19 of 155
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4.6.2 Modbus 7O k3 JLR A v 5 #EA{LALTER

4.6.2.1 modbus_init.c (.h)

Modbus 7B RO JLR A O H TN TOTSLOMEAL, EFNEBEOREF %R L TLNET, FRT
5 APl DML, 100EEZSHEESLY,

AKIT7A4ILIE. ROFIET Modbus 78 Fa LR EZ v EEBBILET,

- Modbus 7793 va—FOa—In\y S B@EHE<TYvEVS LET,

>
»

{fF API : Modbus_slave_map_init

Modbus Y R A BIMSER ENS Modbus 779 arva—RIZud 208 Za—)L/ Ny 9 B
ELTEREL, REL-BY¥ZEAOBHKRA VE2ITIVEVTLET,

- EEfHIX. mbapp_slave/function_code.c (.h) DEIICTEHRBALET,

CDO#HEALLEEIE. Modbus RTU/ASCII R L—TJE— K, & U Modbus TCP H+—/\E— FD#H
WEERYFET,

- s ELT, Modbus TCP S — Y T4 E—FTH, MHENENARECLYETA, 00—
WY VBB EEROBEMARASA U RIZEy VT EAREEHY FEA.

- RAMIPYRMZEHICL, TOERHFAZE5EZDHIPEEHELFET,

YV V V

{5/ API : Modbus_tcp_init_ip_table, Modbus_tcp_add_ip_addr
RAMIPYURMERHICL, PO RRABRBEIRZTNAADIPEERELET,
Z D#HEEIX Modbus TCP H—/\, Modbus TCP 54— k9 x4/ E— FDAFATEET,

HUTNA—FTE, Fa—M)T7LOBREDEHIC, CORBERNETHILT, 2TD
P77V EAREHFTLTHETS,

- TEHYOVODHCP_ENB=1IZRETHET. COMRBRZEMICTEHIENATEEY,

- VUYTIBEEREREL. £#E— FTModbus 7A LR Z v I ZEEILET,

>
>

{8 API : Modbus_serial_stack_init, Modbus_tcp_init_stack

HEADOEEARZTHICx LT, Modbus RTU/ASCIBIEIZERT 52 ZILBEER (R—L—
BE) ¥ty bLET,
Ff-. HOERADEERIZH LT, RS485 F 5 o —N\FHIfEHA® RTS{ESZHIHT 52 —IL/\y
VBEEELEY FLET,
RTSES#IHAD I —IL/\y Y B D EREH| (X, mbapp_serial/gpio_rts.c (.h) DETIZTEREA L
ESC I8

SUHEE APIIZX LTI DIBEEREZSIHE LTANL, EEXA2 Y49 E— FIZT Modbus 7
OrINLREYIHEREILET,

Modbus TCP 4—/\E—FDH, VU TILBEZFRA LGV, BEKRSIZICx L TNULL &
ELET,

- Modbus 7724 ayva—RKOa—L/\yHEMEEY Y TILOFHL

> Modbus 7272933y a—KOa—)IA\yHEHEYTILNT7H XTS5 Modbus F—42 EFIL
Z#HYE LE T, Modbus T—H ETILDOEERIIL. mbapp_slave/address.c (.h) (CTRLET,
R01AN4862JJ0103 Rev.1.03 Page 20 of 155
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463 AL—T (H—N) E—FAEE

LTDI7 74L&, Modbus 7O A RBYHIMNAL—T (H—/\) E—FELTHETAEI FiERK
(RTU_SLAVE_UC3, ASCIl_SLAVE_UC3, TCP_SERVER_UC3) #igFE Lf=1Z&IZ. EIL FdgeEHRY E
R

4.6.3.1 mbapp_slave/function_code.c (.h)

TARAANLZELIEY VIR MED Modbus 7709 arva—RICEDEEEEEZNET 20—l

v BEHOEEFETZRLTNVET,

- Modbus 7A FaIRE VD&, RA44DIT7o0ara—RIZRIGTHa—)LNy O BE#MEEET
XFd, KY—RT7AM)IE. €TOA—IN\YHIEABOEREFHERLTLNET,

- Modbus 7R FaNLEEEDT—E2ETILEFHL, T—2ETLEF4D2OT—48 L, ET—42 8 (xt
6357 FLAZEMTHERSINS, 270 IR E VI T D Modbus T—2EE#FR 45(ZRL
35—5—0

- D729 3rva—FRELEBT IOV IBERIE. RLIFIETEIT—EARICT I AT HNENE
RENFET,

- Modbus 7A A NLIZEWNT, AL—TRFET—FEIK L THRA 65536 (0x10000) EDT—42 &
DIEMTE. ThTh 1~65536(0x00001~0x10000)DEFE TS 7 FLAZEI YIRS EMNHEFT,

- F . SRT7RFLRABEEOYET FLRZSRT LI EN/EXRFET,

- X Modbus A FaIRE VY I(F, A—HFIZKBEED Modbus T—2 ETILDHRETEYR— LT 51=
HIZ, TN5DO Modbus T—R2ETIVIZT IV ERTEI77 o9 arva—RFOE%E, a—)L/\y B
ELTEELET,

£44 Modbus 7O RN REYHHLTINTASTSLRIEG Modbus 7709 3>a—K

Code Code Function Name Description
(Hex)

1 1h Read Coils BE LIE®D Coll 7 FLADT—2 ZHAHT

2 2h Read Discrete Inputs 57 L1=# 3D Discrete Inputs 7 KLADT—A2 A HT

3 3h Read Holding Registers EE L= ® Holding Registers 7 FLADT—2 #5H&HT

4 4h Read Input Registers 57 L =45 ® Input Registers 7 FLADT—2 FixAHHT

5 5h Write Single Coil BELE—OCol 7 FLRICT—2E2EZFAD

6 6h Write Single Register $55€ L 7=B—® Holding Register 7 FL X [CT—2 &2 F AL

15 Fh Write Multiple Coils IBELIEHD Coil 7 FLRIZT—42 2EF1AD

16 10h Write Multiple Registers BT L 143 Holding Register 7 KL RXIZT—A2 £ FAD
57 L =480 Holding Register 7 KL RIZT—2 &£ ZFAA

23 17h Read/Write Multiple Registers | 2. AIIZETE L =8 #® Holding Register 7 K LA D T—%

Bzl

#£45 Modbus 7O RaJIRE Y HH L TILTOYZ LR Modbus T—45 B

Name Bits | Type of access Description

Discrete Inputs 1 Read WO AT LIZE > TIRETELT—HDE

Coils 1 Read/Write FIVr— a3 A5 LK >TERTEDT—4HE
Input Registers 16 | Read WO DATLIZCK > TIRETESET—2DH

Holding Registers 16 | Read/Write FIUr—2307adS5LIZE>TERETERT—4 R

(Continued on next page)
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BIER— K Modbus R4 — r7 vy Fw=a7FI

Modbus 772492 a>a—KOa—IL\Y I BEHBITRELBILTD2DEHYET,

1. RAVEBIHDIV I IR MEEERESHELT, RAVESIHOLAR UV REEEKRIZCTD 7o ara—
FOWEBHEREEY L35,

R RBERIZEY M5,
Frz. 7709 ara— FRERICEE LEZREFEGIS—ICRLT, fiha—F0x04ZEy bT

BIENTEEY,

F|EtEnt= Modbus T—2 ETILOFLLGWVWSET FLANSRENGE, HlSta—F0x02 %L X

=46 TFroara—FRFa—I)ILA\y O BERTEETHH40—F

Code Code Function Name Description
(Hex)
2 2h lllegal Data Address BE7 FLRE. £ LLIFIEE7 FLREEHEIZ, %it St Modbus
T—RETINZED>TRERT FLANEENDHEITIRT,
4 4h Slave Device Failure 27293 a— FOUNEBRICEEREERI S —NFEE LGS

5@3—0

RO1AN4862JJ0103 Rev.1.03
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4.6.3.2 mbapp_slave/address.c (.h)

AKY—R T 74 )&, Modbus T—R2 ETILOREFZ#THR L TLET, £4D Modbus T—2E DS R
7 RLRFHE. BEUMEBAERYIVEVTER42ITRLET

- % Modbus T—42 &%, 32768 EDT—42 5. SB7 FL X 0x0001~0x8000 #FERA L EI (X1) ,
- BEB7RFLRIE, BT O0—NIILEHDOEINYI7ELTRAM AEYIZEIYHTET,

- Modbus 779> 3>va—FRa—)LN\yYBEBTHERAINS. & Modbus T—2 EDEESGI/\y T
7IZ7 9 £RX (Read/Write) $ 5B EEELTULET,

-  Read/Write 77 £ ABE#IE. BEDSET7 FLRIZ7IVERALT:
BWREELORXEAANY VY LET (%2)

> Coils 7 F L X 0x0001~0x0004 &t : LED [C¥fi&9 % GPIO 7/R— k
> Discrete Input 7 K L X 0x0001~0x0008 & : SW5 IZxtl59 % GPIO R— k

- HModbus T—27 FLAMDOX5002FHIZ T2 A LBAIZ. EEREGEIS—AFEEL-ELT.
514+ 23— K 0x04 : SLAVE DEVICE FAILURE 8 L £ (3%3) .

- % Modbus T—AETHRELELT7 FLABERIZ, FELT FLAAREENRTVSNZF v I T 5EHK
ERELTLET,

- % Modbus 77> 3va—FRIiZxtind da—ILAAy o E#IE. ChoDFz v BEEZERATS
ET. NI 7EHZTHIERTBHINZ, FELET FLRAZHE L THIS 3— F 0x02 : ILLEGAL DATA
ADDRESS 2R3 Z EMNTEFET (%4)

B A
[ = 10N

/Ny 7 7HESIE RX72M DA

Application Specific

Modbus Standard

RX72M Memory Map

Device application

Buffers on RAM

MODBUS data model

DISCRTE INPUTS address

MODBUS PDU_addresses

DISCRETE INPUTS PDU address

Read Si oooon  4—H <«— ©0000h (DISCRETE_INPUTS_ADDR_START)
ea gsu8_buf_discrete_ USED
input I 08000h <— 799%h
Peripheral 1/0 putl] OFFFh  4— .
rogister 08001h <— 8006h (DISCRETE_INPUTS_ADDR_END)
e Not USED
—— gsu8_buf_coill] '\ 10000h €— FFFFh
OFFFh
‘\\\\ COILS address COILS PDU address
10001h €— ©000h (COILS_ADDR_START)
0000h USED
18000h €— 799%h
18001h «— 8006h (COILS_ADDR_END)
su8_buf_input_re 58 E=D
gsus_bul_input_reg 20000h «— FFFFh
ister[]
INPUT REGISTERS address INPUT REGISTERS PDU address
30001h €— ©000h (INPUT_REGISTERS_ADDR_START)
Buffers on RAM { FFFFh USED
—— 38000h <€— 7995
38001h €— 8000h (INPUT_REGISTERS_ADDR_END)
8e0eh Not USED
40000h <— FFFFh
) HOLDING REGISTERS address HOLDING REGISTERS PDU address
gsu_buf_holding re 40001h <— ©0@00h (INPUT_REGISTERS_ADDR_START)
gister[]
USED
| 48000h <— 799%h
48001h <— 8000h (INPUT_REGISTERS_ADDR_END)
FFFFh e Not USED
50000h €— FFFFh

1lbyte

K 4.2 Modbus data model E A EYT v ELY

(RR—U~i <)

RO1AN4862JJ0103 Rev.1.03
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%1
FRYTHSET7 FLADOEHREE, & Modbus T—2BIZHIET HEH YV OTHEETEET,

- #lz(X. COILS_ADDR_START. COILS_ADDR_END E#< ¥ A&, T—42 % Coils DEB7 FLAD
FIR7 FLRERTT7 RLRAZEETEEY,

- TIAILFTIE, & Modbus T—42 7 RLRIZEIE7 KL R &E LT 0x0000, 8 T7 KLRELT
0x8000 ##EE L TLVET,

- CCTHRESINST FLRIEK. 0x0001 BAIETIEA <. 0x0000 Fts THAHZ EITEFELET,

- ZHhlX. Modbus WY TR FE#ERT S IO FILT—F21=y + (PDU) [ZEREEEINATWLWSET7 FLR
ERBIZENT 5-OTT, UT. CNT7 FLRARBEZEZPDUT7 FLREFUVZET,

- ZOHYUTINLTOFSLETIHR,. BB7RLRZETPDU7Z FLRATUEEZLTWET,

- F7-. COILS_ADDR _END HEDHE®HT7 FLARTIREEIIHMME LTEY., BELEEO7 FLXRIX
BHET FLRAEGBZEIZEELET,

X2

AHLTNTATSLTE. RX7T2M BABEL DR E~EYLETOoAESRT FLRRE, ThEh
COILS_ADDR_START. & & U DISCRETE_INPUT_ADDR_START & D#XHE TRE L TLET,

- flZ 1L, COILS_ADDR_START # 0x1000 IZ L f=i#5& . Coil 7 F L X 0x1001~0x1004 ZFiaA'. RX72M
COMAR—KLE®D LED IZHIEd % GPIOR— &Y I LET,

%3

B3 — FOx04 %897 FLAEIX., £ <% O0PUSEDO_SLAVE_FAILURE_ADDR CHETEEY,
IEEEEPDU7 RLATHAZ EITEFELET,

X4

RAE7RFLRDF Vv IBEHEEET ST, FEDOTRFLRAZRERT FLRELTHRATHIEN
TEFY,
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464 )TIBEE—FARE
LFD T 74L&, Modbus 7B FaILRE YIRS FILBEBEEFERATHIE—FOEIL FER
(TCP_SERVER_UC3 Ut W TFhh) ZHRELEBEIZ, ENFXFRERLYET,

4.6.4.1 mbapp_serial/gpio_rts (.h)

RS485 k5 2 —N\%EHIfEH1T 5 RTSESICXIET % GPIOR— FDAEE, a—)L/\y VL L TE
HLTWET, a—iLN\y I EMKIETFNFN, Modbus 78 FIJLRE v WEALEICEFINET,

- cb_gpio_init Bi%k
> GPIOR— FOMEALREEZELZLTLET,
- cb_gpio_set Bi%
> RTISESZHEMTLIHEONEEZERELTVET,
> (HATHRTISESOBEICIECTEELTLEZELY,
- cb_gpio_reset BA%
> RTISESZEMCITHHEOUNEZRELTVET,
> (HATHRTISESOBEICIECTEEL T LY,

465 7TV H5—2arAI0KR— hEE

4.6.5.1 ioport.c/.h

TS-RX72M-COM 7/R— K@ LED (GPLED) . SW1 (GPSW) . SW5 (IDSW) [Zxti5d % GPIO R— k
DUEZFEER L TVET,

Modbus 7B FaJLRE Y IMRAL—TE— FTHET 5154, address.c [TEE I TLVS Modbus
F—AF7 RLAT7OAB#ILIEEEAET,

Modbus A FaJLREZ v IMIRZE— RTEMET HEX. mainclCREINTNSEIYRE2TOTS
LEA#NSIEESINET,
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47 FDith

471 uC3/uNet3 HFRDEAIZDINT
1 C3/ 1 Net3 FFflikk (B{ERR) XI—EEMEICHIBEE2EAFET . ERR (HEMHR) OAFIX., T Web
A bEYAS— " THF—RHTABBNEDELLESLY,

- https://www.eforce.co.jp/

AYUTNTTVr—2 30 TlE, RA4TEHIZEET S uC3/ uNet3 DEFIERS A TSV I 7L %,
RATHEHIZuC3/ uUNet3 RHFRDSA TS IT7AIZELEZD LT, uC3/uNet3 B RREEHT
BENTZEZET,

£ 4.7 uC3/uNetd3 547351

=LBRAFID 774 )L (FHEhR) ELBAZDOI 74 (B RMR) &ZO%MNERN

uC3 {project_rootpuC3\ {install_root}\Kernel\Standard\lib\RXv3\e2studio

uC3RXv3b.lib uC3RXv3b.lib

uC3Rxv3Llib uC3Rxv3Llib

uC3RXv3rbb.lib uC3RXv3rbb.lib

uC3Rxc3rbl.lib uC3Rxc3rbl.lib
uNet3 | {project_rooth\uNet3\ {install_root}\Network\TCPIP\lib\RXv3\e2studio

uNet3BSDRXv3b.lib uNet3BSDRXv3b_Std.lib

uNet3BSDRXv3L.lib uNet3BSDRXv3I_Std.lib

uNet3RXv3b.lib uNet3RXv3b_Std.lib

uNet3RXv3l.lib uNet3RXv3l_Std.lib

{project_root} : KUYV TIWTF7 TV r—3oDIL— LT HILATT,
{install_root} : RX72M [[] [+ £ C3/ 4 Net3 B GED A Y A F—IL 7+ LA T,
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5. YO TWTFTTIVr—2 a3 VIZkBBBEDTR

5.1 /N\— Koz 7HH
Modbus 70 LR B YO ERA I E—RIZEY . N— K9 T PHEEODHANELY ET,

51.1 Modbus TCP H—/I\XA2 v Y E—F

Ethernet straight cable
(100r1000r1000 BASE-T)

4
———

=

DHCP server  Ethernet straight cable Ethernet straight cable
(100r1000r1000 BASE-T) {(100r1000r1000 BASE-T)

7 es Y 3

B r =
% 9 RX72M Com Board
PC (Windows) USB E2 emulator lite yYser
interface interface
cable cable

5.1Modbus TCP 4—/\R % v J E— FEED/\— K = 7 $#&#HHl

AKYLTINTATSLTIE, IP7 FLRIEDHCPH—N\N S BEITRELET., o770 5S5LE
BFICA—ZFILY T FARS2005 Ay E—CRHAEShET,

1 COMSE - Tera Term VT -
File Edit Setup Control Window Help

52Modbus TCPH > 7Oy LfREKOTHEAA Y E—D
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51.2 Modbus TCP L) F7ILFT—brD A REYIE—F
Windows PC L CEIET 27 TU 45— 30 & Modbus A< FEAWTHY — b9 A4 TNA RZEFEHL
Modbus RTU/ASCII A L— T FNA R LD LED RREZLTEIEET,

BIERESAICIE Modbus TCP S LY — k14 R B v Y £BEE €5 RXT2MBIER—F (F— ko x
ATNAR) [TMATIYTILAL—THBEERYET,

SYTFTIAL—TIE, BHIZHF =, A TS RIZEDHEHTE (RTUASCHEEE— K. R— +&
F. R—L—FE) #2LTBVTTFEL, Y —FIYITATFNAARADTIAI FEFEIZRS1DOBY ERYE
ERS

DYTILAL—TEDREREFMEIEAPIIZEYERESNTWET, TIHILMREIVYEET 54
[F11.124)28EIZEBLTLEELY,

=51 H—rY9 A TNARTITHIL FETE

EMEE—F RTUS—FrDzAREA VI E—F
R—L—k 115200bps
AVEES L
AbryTEY R 1
Ethernet straight cable

(100r1000r1000 BASE-T)

j———

=

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

5.3Modbus TCP L U 7ILT— b2z 4 X8 v 7 E— FEEDO/N— k™ x 7 #Eixfl

(#|FRFIH]
7— b0 A BEEIEX. Modbus RTU/ASCII Y X2 E— FOBREZFERA L TLVET,

L1=hA>T. Modbus TCP oY) 7 L5 — b9 = 4 E— FEFIE. Modbus RTU/ASCII ¥ X 2 E— KTHR—
FENTWET72923>a—FTOH Modbus BIENTIREE T Y FT
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5.1.3 Modbus RTU/ASCII R &# v E—FK
RX72M @B{E/R— K& PC DIEHRIZIE RS-485 BIEZFERALET,

RX72M BIE-R— FED RS-485 52— NEDa2a—ILEMCUD LY TILIF Fy )L 10 B EHT SN
THY 6 ETRS485 LMY FET,

5.2 Modbus RTU/ASCII F§ RS-485 I/F FE#EE 2 (F v R 6)

MCUR=F 485 k5o s —NDEHEES (MCUR) | RS485 F5 oo —SOEHES (U6 )
Fv2JL10
P86(RXD10) R A(1)
PC7(TXD10) D B(2)
P8O(RTS10) DE GND(3)
Board_3V3 VCC -

GND GND -

B4t CTIXRS485 BIELZ L TNDES a—ILTHRALTBY T :
o [RS485-USB %]

- Sparkfun #t#"USB to RS-485 Converter”
https://www.sparkfun.com/products/9822

5.4 (X Modbus RTU/ASCII @{E % RX72M BIER— KTty b7 v T LE-BOESEHIZGZY £9,

Use
interface

e
. i E' 4

w20

RX72M Com Board

PC (Windows) USB E2 emulator lite User
interface interface
cable cable

5.4Modbus RTU/ASCII R 2 v ¥ E— FED/\— k7 = 7 il
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52 YUTNT TV r—arniEBAE
YOTNT TV r—2 a3 VI BBETRANERTTIEOT TV r—2 3 VigEAEREHBALET,
BHICSAN—FO T TERESEICH O TLT7 T r—2 a3 VICTHESES TR LR E Y E—
RICEHETN—FO T 7ERERTTIETLEELY,
1) e2studio kEENIER. [T7AIL] - AR —F1 Z0Uv I LFET,
2) FE;RC;;rTD/J‘T [—f%) - TBRETOS Y b ET—DRAR—Z~] ZBIRL Tk~ 25 1)
v °

B import m} x
Select
e

Create new projects from an archive file or directory. E 5

Select an import wizard:

type filter text

v [ General

B puc

P S
ff} HEW Project
[T] Preferences
() Projects from Folder or Archive
=% Rename & Import Existing C/C++ Project into Workspace
Taw Renesas CCRX project conversion to Renesas GCC RX
Taw Renesas CS+ Project for CATBKOR/CATEKD
Taw Renesas CS+ Project for CC-RX and CC-RL
= CCs+
[ Code Generator
= Git
v

e Inetall

g

a
'\?/‘ < Back ‘ Finish Cancel

557014 hDA VR—F

3) IFASx I FDAUR— b 547850 T7P—hATIT74ILDER] FxyIRy o REER
L. 8B 22y LZET, ”rx72m_modbus_eva.zip’ZRIRL MBI 2oV vo, T#T]
#o)wo Loz DA VR—FERTLET,

B import O

Import Projects

= N

Select a directory to search for existing Eclipse projects.

b _—| e

(O Select root directory:

(® Select archive file: |D:¥rx72m_modbu5_eva.zip
Projects:
TZm_de bus/) Select All
Deselect All
Refresh
567—Hh4 T 77 1ILDER
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4) oz vERIYY I L. TELFERI O 7974712951 hoETTHIREY

JE—FZERLEILREETLET,

B test - e studio

#5 Debue o eclbosse 7o TEN EATEWRIAN |1
N

ew >
& @idF oo

I Project Explorer &3 Open in New Window

~ 1% > modbus_nc72m [TCP_G Show In 5
#F Binaries
[ Includes [E Copy Ctrl+C
(% > ASCI_MASTER_UIC3 Paste Cirl+V
G > ASCISLAVE_UC3 61 3¢ Delete Delete
E‘g generda;e 56E0 Remove from Context Ctrl+Alt+Shift+ Down

r_moabus_rx G665

Gy - RTUMASTER Ucse  ~ource >
x> RTU_SLAVE_UC3 61: Move...
(& src 6669 Rename... F2

o > TCP_GATEWAY LiC3
@y > TCP_SERVER UC3 51 £ Import..
&

i uC3 ees: Export...

By uNet3 657 Build Project

|5 modbus_rd72m ASCI_

|5 modbus_rd72m ASCI_ Clean Project

[& modbus_n72mRTUN & Refresh Fs
|5 modbus_r72m RTU_S Close Project

|5 modbus_r72m TCP_G

Close Unrelated Projects
|5 modbus_r72m TCP_S

Build Targets

Index

Build Configurations
Run As

Debug As
Profile As

Restore from Local History...

File Edit Source Refactor Mavigate Search Project RenesasViews Run  Window Help

Build Selected...

MISRA-C »

|®-& -6 =N 10 -

1 ASCII_MASTER_UIC3 (ASCIl MASTER on uC3)
2 ASCI_SLAVE_UC3 (ASCII SLAVE on uC3)
3 RTU_MASTER_UC3 (RTU MASTER on uC3)
4 RTU_SLAVE_UC3 (RTU SLAVE on uC3)

5 TCP_GATEWAY_LIC3 (TCP Serial Gateway mode on#(3)
JCP_SERVER_UC3 (TCP Server mode on uC:

57EIL FEEREERTE

EJL FEERTIZ. EATHIRE2 VI E—FIZELT, ENFEREZUTOLSITHRELTSEEL,

[EJL FHERERE]

- Modbus RTU R L—J ®HE : “RTU_SLAVE_UC3" 27V T4 JI12F %

- Modbus RTU Y X2 Mi5HE : “RTU_MASTER_UC3" #7974 JI1Z¥ %

- Modbus ASCIl R L—J D54 : “ASCII_SLAVE_UC3" # 7V 74 7129 %

- Modbus ASCIl X 2 DIHE : “ASCII_MASTER _UC3" #7974 7123 %

- Modbus TCP #—/\Mi5& : “TCP_SERVER_UC3" # 74V 74 7129 %

-Modbus TCP &) Z)LF— k) =4 DIFE : “TCP_GATEWAY_UC3" #7U 74 7129 %
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5) TR TR O [Ty T OHR MoRBLET,

B test - e studio

File Edit Source Refactor Mavigate Search Project

# Detug

S RMRALRACRIE B Rl J-=3¢ g

I Project Explorer &3 =] <_E,>| e Y — O
v 175 > modbus_n72m [TCP_GATEWAY_UC3] 6682 [hit) A
g;-? Binaries
[ Includes

y = ASCI_MASTER_UC3 6132
g = ASCI_SLAVE_UC3 513
(& generate 6652
v 2% r_modbus_rx 6669
v [Zg inc 6669
2y master £166
&% port 6662
v (2 serial 6669
[} modbusSerial.h 6662
|:|g modbusSerialinternal.h 6669
2% slave 6132
&y tep 6132
@ modbus.h 6166
@ medbusCommen.h 666
[B}, modbusTypedef.h 6669
W (5% src 6669
(= master 6150
== port 6662

w E modbus_r«72m TCP_G/

Run  Window Help
Resume IE_W A=
Suspend
Terminate
Disconnect
Step Into
Step Over
Step Return
Run to Line

Use Step Filters Shift+F5

Run Ctrl+F11
Debug F11

#O A

Run History 3
Run As >

Run Configurations...

Debug b ¥
Plebug As ¥
Debug Configurations...

Reeakpoint Types ¥
Toggle Breakpoint Ctrl+Shift+B

Tamnla lina Braalmaing

587 /%y J DB DER

6) EI FERICAEDLET [F/N\y 5 H1 % Renesas GDB Hardware Debugging L M &R, 15

NPTl REVERTLTNYAZEBLET,

Debug Configurations x
Create, manage, and run configurations ﬁ&
= =
CEX B3~ Name: [ modbus_r72m TCP_SERVER_UC3 |
type filter text Main . %5 Debugger| = Startup| (] Common | & Source
C/C++ Application » Project:
[€] C/C++ Remote Application
7 EASE Script [modbus_nc7zm Browse...
[£] GDB Hardware Debugging C/C++ Application:
GDB Simulator Debugging (RHES) [TcP_SERVER_UC3/modbus_n72m.x
Java Applet
Java Application Variables... Search Project... Browse...
. Launch Group Build (if required) before launching
B Launch Group (Deprecated)
Remate Java Application Build Configuration: | Select Automatically w2
v Renesas Gl Aware
(O Enable auto build (O Disable auto build
® Use workspace settings Configure Workspace Settings...
[EF] medbus_n72m RTU_MASTER_UIC3
medbus_re72m RTU_SLAVE_UC3
[ Renesas
Revert Apply
Filter matched 18 of 20 items = il
i
N —

597 /Ny AHEEH
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7) TYRA—+] REUZHTHR, TEBR REAVEBRTLY Y INTTUSr—Savh#ELE T,

E test - modbus_r«72m/uC3/prst.src - e° studio

Mavigate Search Project RenesasViews Run  Window Help DRestart

ZResume

vﬁs Debug A E modbus_72m TCP_GATE ~C
BN RPS ik AN A
e erorifgy | ® R
%5 Debug &7 |i=€>|5@- ¥ = 8
W E modbus_re72m TCP_GATEWAY 1IC3 [Renesas GDE Hardware 1
w % modbus no72max 111 -

X 5.10 YUTWT T r— 3 UEERA
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53 #—ZFILY T FDERTE
USB &) ZILZEH IIF (SCI_CH6) #HATT/\v I BT DHAMNAETT,

TNy T ATHAETHEWEEX. r_modbus_rx 7 # JLF A D modbusCommon.h’%BiE, [#define
ENABLE_DEBUG PRINT] ¥ 0%Z3aA 2 7 RLTLIEEELY,

1) “TeraTerm"Z&EBIL. 774 )L] @ TFHFLWER] 2T, COMAKR—FEERLFET,

YT Tera Term - [disconnected] VT

File | Edit Control  Window  Help
Alt+N
Ale+D
Cygwin connection Alt+G
Log...
5.11 Tera Term — FEAE &
2) AJHAADUSB LY 7ILKR—FEERLET,
Tera Term: New connection *
OTCPIP (192.168.1.40)
Histary
Telnet =
SSH 55H2
Other
UNSPEC
@ serial Port: [COMS: USB Serial Port (COM8) )|
Cancel Help
5.12 Tera Term — COM 7R— k3#EiR
b3 BEADR—FEFELZYET,
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3) TREI D TUYTFTLKR—F] MOV TLBENTA—F2ERELET.

YT Tera Term - [disconnected] VT

File

Setup Control Window Help

Terminal...

Window...

Font...

5.13 Tera Term — > 1) 7 )LiR—  D:EIR

4) B51408EY LY TILR— FDERE

ZITWET,

Tera Terme Serial port setup

Port: OK
Speed:
Data: Cancel
Parity:
Stop bits: Help
Elow control:
Transmit delay
0 msec/char | 0 msec/line
5.14 Tera Term — 2 1) 7 )L R— FDERTE
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54 FHEARAY—ILZRAW:=BETA L
FH@ A Y —JL (ModbusDemoApplication.exe) Z{EM L T. Modbus 7R Fa)LRA v o B> T)LTasy
Sh, BEUModbus 7T U r—2a B TNT0TS LOBEEHRELET,

541 FHERY—ILOFEHE

FMERY —ILIZ PC ETEEL. RX7T2M@ER— K ETEMET S Modbus 7 T r—>a vy o FILS
OFSLDOMEY I bz 7ELTEELET,

RX72M @{E-Rh— Rk, FMEA Y —IL & D Modbus @S2I LT SW5 DIKEEDEE. H LLIXLED D=
KTOHEZEITLNET, LED IZHIET B Coil 7 FLAEFK 5.312, SWIZxtind b Discrete Input 7 KL X %
R54(1ZRLET,

&53 Coil 7 FLR &ExIEY % LED

Coil 7 FL X 9 % LED
0001h LD1
0002h LD2
0003h LD3
0004h LD4

=54 Discrete Input 7 F L R &%t d % SW

Dlscre:te Input T B SW
7 kLR
0001h SW5-1
0002h SW5-2
0003h SW5-3
0004h SW5-4
0005h SW5-5
0006h SW5-6
0007h SW5-7
0008h SW5-8
(RAR— DA<
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YOTIWT T ) r— 3 0h Modbus R L—TDIHE., @AY —I/LiE Modbus ¥ X% & LTEIMEL. UL
TOFIETEEEZTEET,

1. EFMEAY—IL(X. Read Discrete Inputs )2 TR F&EZEELET,

2. HUTINLF7TFT)AH5— 3 IE, ReadDiscrete Inputs 'J 2 TR FEZEL. RX72M @E{ER— K SW5
DIREEHX LARVRELTEELET,

3. EFHM@AY—/LIX. Read Discrete Inputs JZ TR DL AR R E LTRIE LT- SW5-1 DIREEIZIE L
T. RX72M B{E/R— FD LED OFE#FHAiEZERE L. Write Multiple Coils ) 7 TR F&#EELFE T,

OFF mi5E  —TEHRTETITSHLED 2EE T 5,
ON D54 : SHERAY—IL® Coils ¥R FARvH X TIEFE L% LED IZRMT 5,

4. HUTIT7 T 5 — 3 I Write Multiple Coils )2 TR FEZIEL. IEE Sh - RX72M BEIER—
FLED ORATIREEZREH LET,

YOTWT T r—2 32 Modbus ¥R R 2 D54, SHElIAY —/LIE Modbus R L—TJ & LTEIMEL. L
TOFIETCEELERETETET,

1. YO TLW7T)r—2321& ReadCoils VY TR bE 1 HERTEELET,

2. EMERAY—ILIE, ReadCoill YUV T A F#Z{EL. Coils THFR FRY Y RXIZEREL-EFZ. LAKRY
RELTHEELET,

3. HUINTTUr—3viE, ReadCoils YV IR MDLARURELTRZIELfEZ. LED IZKR
BRLET,
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54.2 FHEAY—ILOFERAZE

“Connection” TEIMEFE— FZERL., FENAFTA—FZRELTLESEL,
- Connection

> TNARETEETHE—FICELETERLET,

» TCP server, Serial Master. Serial Slave. + L < [& TCP Gateway

- Serial setting
» Connection [ZT”Serial Master” & =% “Serial Slave’ #EiRFFIZHRELET .

> TNARIZEHETCOMAKR— bk, R—L—k, BEE—F, NUT1, AV TEY FERE
LET.

- Remote Modbus Server
> Connection [ZT"TCP server” £71z[& “TCP Gateway” Z# ERIFICEELF T,
> TNARIZEHDETIP7FLR, R—+rEBZHRELET,

a5l Modbus Demo - O >
File(E)  Help

Caonnection
|TOP ZErVEr -

Cionnect

Serial zetting 0

COM1 Coils

115200bp= Dezcrete Input |57
RTU
Slave D

MOME Parity aEE

1 stop bit

Connection Timeout

Femole ModDUs Server 5000|

IP Adress Fort
192.168.1.200 | |50z

Disconnect

5.15 A Y —JLEE

(RR=T~Hi <)
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SHE Y —ILAS, Modbus ¥ R4A & LTEMET DIBA.
- RX72M@&{E/R— FE®D SW5-1 H' OFF MIFEE. Coils THR bRy Y ANBEBMICERINFETS,
- RX72M B{ER— F LD SW5-1 A ON DIHEE. Coils THFRA RV I ANFETERTEET,
- Coils T¥RX rRY I XADEHMN. —ERERTRX7T2M BER— FLOD LED ITRBEENFET,

a5l Modbus Demo — O >
File(E) Help
Cionnection Connect
|TOF‘ server w - —
“Write Coil" Display Data

Serial settine L0
GO Gails ]
115200bps Dezcrete nput (57
RTU W/\

Slave
MOME Parity "Read Input” Show results
1 ztop bit

Connection Timeout
Femaote Modbus Server
IP Adreszz Part
192.168.1.200 | [502

Disconnect
5.16 Modbus ¥ X% & L CTEIET HEHE Y —IL
(RR=D~f<)
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SEEY— LA Modbus A L—TJ & LTEMET B15E.
- Coils THFRIMRYYRADIEZE., FHTEETEET,
- CoilsTHFA Ry ADMEN., —EBRTRX72M BIER— KL LED [CREEhFET,

a5 Modbus Demo
File(F)  Help

Connection

Serial Master

Serial zetting

COMA
115200bps
AT

MOME Parity

1 stop bit

Remaote Modbus Server

IP Adreszz
192 168.1.100

connect ok

Port
02

Dizconnect

Setting value changeable

vo T\

Goils
Dezcrete Input

Slave ID

Connection Timeout
s00n

X 5.17

Modbus X L—J & L TEMET B 5HEY—IL

BB YUILVT IV =2 a Bt —nNERYFETOT, AL—TFTN

4 ZDOBERRIARTICEEFATRERBICL TEWL T EELY,
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6. RX7T2M B TCP/IP R 2 v DEARE =

RX72M F Modbus TCP R A w9 &, A1 —H Xy bRy R T—9 AR T2 —RIZ, 41—+ T+ —R$tH
DTCP/IP 7R FaILRAE VY TuNet3] ZEALTVWET, Zhik, ACLLA— " 7+—X$ED RTOS
TuC3l MIFIZERERENS TCP/IP 7O FIILAREZ Y I TY,

6.1 uNet3 EZ 1 —ILIERK

UNet3 X 7P 5—2avA4 0447 —R] TTCPAP A RINNARE Y] TRy FIT—H9FNALR
HENAPI] D3 DDEDa—ILhBIERINATLET,

o F7IlYsr—3 A8 T—2R
JE—FRR FEDEGDOHEIL., T—20DEE - ZEF LV 2HRLERY N T—OH—EXEF
BT 3E-HDA4A 27 —R (APl) #BELET,

e TCP/IPZ7OFRIILRAYY
TCP. UDP. ICMP. IGMP. IP., ARP EW\o =%y FrD—4H JO O JILZREBLET,

® vy hT—UT/A Rl AP
2y RT=DDRATLIZEHRRGRY FT—0 TNRA ABFELTWSARREAHY . T/HN(RE
[CTNARARSANDBREIZGYES ., 2y bT—ITNA RGHAPIHE, ChoDT/NA ZADEL
EFRIRL., H—WIT I ERTEEODA 2T —RERELET, 7TV —23>T055 4
MoTNARAEBEBSEFERALTETNARIZTIVEALFETS,

M. ROFFX2LAVEESEIZLTTEY,

> uNet3 UsersGuide.pdf : ¢ Net3 1—H—XHA K
> uNet3_DriverGuide.pdf : ¢ Net3Ethernet K5 A/ /\f 27 —X
> uNet3 BSD_UsersGuide.pdf : ¢ Net3/BSD 21 —H—XHA K

6.2 BARFIE

Y bIT—=oDa 745 L—>32 (IP7RELAR, YTYEER) . TNARESA/1 QDT 450L
—23Y MAC7KLR, FTNARIFEZH. FSANEED T «—F+) . uNet3 ##LIL—F UFEY
HLEEDaAY T4 L—YavEnet ofgcV—RIT7AIIZ, AT 4T L—Y a3V E&EE net_cfgh A
YEITFANICENREFNRBLET,

621 AVI4JL—TarEER—E
®61(CAVT 4T L—2 3 VATREL/NT A —A & Modbus A FALRB YV IZHEITHREED—FE
RLET,

% 6.1 AVI4 L= avEE—E
a4 L—YarvER [} AR
CFG_NET_DEV_MAX 1 T—R) 9 TINA RE
CFG_NET_SOC_MAX 10 FERYT Y D LR
CFG_NET_TCP_MAX 8 ERTCP Vv b LR
CFG_NET_ARP_MAX 8 ARP TV M1
CFG_NET_MGR_MAX 8 ILFXFXRFIV MUK
CFG_NET_IPR_MAX 2 IP S 1 —H
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CFG_NET_BUF_SZ 1576 P RT—=ONRNYTFHAR
CFG_NET_BUF_CNT 8 AN AC PR
CFG_NET_BUF_OFFSET 2 FYRIT=O Ny D7 T—REEAHUE
CFG_PATH_MTU 1560 MTU #4 X

CFG_ARP_RET_CNT 3 ARP ) k5 A [E%L

CFG_ARP_RET_TMO 1*1000 ARP ) FSABA LT+
CFG_ARP_CLR_TMO 20*60*1000 ARP X%y a TR ALT bk
CFG_IP4_TTL 64 IPA~w 4 TTL{E

CFG_IP4_TOS 0 IP~w 4 TOS B

CFG_IP4_IPR_TMO 10*1000 IPYTE2TILRry MELERT
CFG_IP4_MCAST_TTL 1 IPAYSETIL (RILFF¥RA Ty B)
CFG_IGMP_V1_TMO 400%1000 IGMPV1 & A L7 b+
CFG_IGMP_REP_TMO 10*1000 IGMP LAR— kB4 LT
CFG_TCP_MSS 1460 MSS

CFG_TCP_RTO_INI 3 TCP Y bSA4 44 LT NAEE
CFG_TCP_RTO_MIN 500 TCP U S A4 B4 LT FR/IME
CFG_TCP_RTO_MAX 60 TCP Y bSA 44 LTI MRKIE
CFG_TCP_SND_WND 1024 BENYIFHAX
CFG_TCP_RCV_WND 1024 ZENY T7H 4 X (Window 4 X)
CFG_TCP_DUP_CNT 4 ) b5 1 BIRER ACKH
CFG_TCP_CON_TMO 751000 SYN&BA LTIk

CFG_TCP_SND_TMO 64*1000 EERALTD

CFG_TCP_CLS_TMO 751000 FINZA LTk

CFG_TCP_CLW_TMO 20%1000 Close Wait 2 4 L7 9 b
CFG_TCP_ACK_TMO 200 ACK B4 LTk

CFG_TCP_KPA_CNT 0 W3 % E£ TD KeepAlive :B51[E %
CFG_TCP_KPA_INT 1*1000 KeepAlive # Ftat& 0@ £I[HERR
CFG_TCP_KPA_TMO 7200%1000 KEepAlive 189 5 F TOEBIEHM
CFG_PKT_RCV_QUE 1 RENRTY bFa—ATH
CFG_TCP_RCV_0SQ_MAX 6 RE—HTUORAREX 21— TH
CFG_PKT_CTL_FLG 0x0000 ZENRTY N FI VIV LRIIEN IS Y
CFG_ARP_PRB_WAI 1*1000 net_acd()E1T# M ARP Probe {51 5 B
CFG_ARP_PRB_NUM 3 net_acd()E{T# D ARP Probe %/ %
CFG_ARP_PRB_MIN 1*1000 RD ARP Probe A& F TOH/NMFH Kl
CFG_ARP_PRB_MAX 2*1000 RD ARP Probe 15 F TORKEFEFFHE
CFG_ARP_ANC_WAI 21000 ARP Probe #3£/E L TH 5 DR F 5 KRS
CFG_ARP_ANC_NUM 2 ARP Announce D341 %
CFG_ARP_ANC_INT 2*1000 R @D ARP Announce Mi#EEFE TORFH B
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6.22 ZOFra)ILRE YYD

A—+ TH—RAFHEDO TCP/IP 7O ra)LRZ v Y TuNetd] ZERTSICIEX. TR FIILREZ VI D)
HIbE Ry RT—9TNA AP DBEIZHY FT,

UTICHEEDY > TLERLET,

e JOra)RE v
ercd = net_ini();

if (ercd 1= E_OK) {

return ercd;

& XYFI—UTNAR (TNARESN) O
ercd = net_dev_ini(N);

if (ercd 1= E_OK) {

return ercd;

#MEEa— R, net_cfg.c D net_setup BARIZEE L TLVET,

6.3 Ethernet K54 /N4 271 —RX

F2YRT—=OTNAREIZuNet3 TR FINWRE Y I ERETHLODR—FT 4 VI AEERY FT—
DTNARRSANORRBIZBHERA VF T —REHBALET,

6.3.1 77 AILEERK
XY LT TFTNARARSANERETBIZH-Y., UTOIT7AILIZY—Ra— K&k LET,

® net cfg.c
UNet3 DAY T4 T L—2 300Xy R I—IOFNAARSANEDIFZERBRLET,

® DDR_RX_ETHO.c/DDR_RX_ETHO.h
FTYRT=DFNARRSIANEKEKTT, TNARDEGEEFTBRLET, KT 74 ILIEHFLLR
YRT—=DTFTNARRSANERET D5EEFIZERFTTILENHY FT,

® DDR_RX_ETHO cfg.h
PHY ID ¥ MIIRMIl E— R EFR Y D=9 FNRA R RSNV T4 5 L—>a v/ 0%R
BLET, ZRT7AINEHLLAY FIT—I9TNARARSANEZHET HEEEFH-ICERFTIHE
NHYET,
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6.3.2 A3 7x1—R

UNet3 [ETNA RABESHFF TR Y IO TNARIZTIEALFET, X2V MIT—DTINARESA
NIE, TN ZONBEREE. 7 L—LDREERKR. T/ AOBKEAK. T/\1 AOFEREE. T/84 R
DREMBERZEZBEDT/NA ABESHIEIT gNET_DEV[] (*1) ICHRELTEELET,

Frz. FYET—=IOTNAADNLREL-TL—L%E uNet3 TRET H1=OICIF. &y bT—0TFT/N\A
ARSANTHEYGZENEERERET ILENHYET,

(*1) uNet3 [FITRTDRY bT—=U TNA RS /\DFI{HIZE gNET_DEV[] (TNARA T2 o )
[CE>TEELFET, gNET_DEV[]IFT/\1 RESIED T_NET_DEV #DEFIT. net_cfg.c 774 JLIZE
2LET.

&  FT/\A ZADOWHAERISL : ER eth_ini(UH dev_num)
T 7T —2 3 UNTINA ADOMEAEBIE net_devini(F/ 1 RBES)API £ U T &, uNet3 (&
TNNARBEIZEZYUT DAY N T—OTNRARARSANONHLEREFUHELET,

TINA REBI25%89 5 gNET_DEV[ D # 2/ Tinil IZRELTTFEL,

® T L—LEEME : ER eth_snd(UH dev_num, T_NET_BUF *pkt)
TV r—2a 2 hEIEY 7Y b snd_soc()APl ZIFAFIGEEX. uNet3 /N7y F&EET 515
B, UNet3 [FTNA RBBICERETEIRY N T—IVTNARARFSANDEEHABEFUHLET,

TINA RBEBIZTERET S gNET_DEV[D A /N Tout) IZERELTTFELY,

® T/NA XDFEMEE : ER eth_cls(UH dev_num)
T 75— 3 oNT IS ADEREEE net_dev_cls(T/31 RBEB)API ZIFUH T &, 1 Net3 [
TNARBBICEZET IRV N T—ITHARRSAN\DOEBREHRETFUELET,

TINARBBIZERETHINET_DEV[]D A /N Tels) [TERELTT LY,

® T/ ADH|ENESEL : ER eth_ctl(UH dev_num, UH opt, VP val)
T T r—2 3 oNTINS ZADHIEHEIE net_dev_ctl(T/314 REBES., #lfHla— F., REMW)API #01E
UHT &, UNeBIETNA RBFICKRETE5RY FT—ITNA R RS A N\OHIHBESEFEUE L
F9,

TINARBBITEEET SHgNET_DEV[]D A /N Tetl) [TERELTTELY,

® T/ RADIREEIFEE%K : ER eth_ref(UH dev_num, UH opt, VP val)
T r—2 3 oNT IS ADIREEERZEIE net_dev_sts(T/34 RABES. #liHla— K. EEE)API
EHFEUHT E. uNet3 ETNA RBFICHRETE5RY FIT—ITNA R RS A N\OIREREEKE
HUELFET,

TINA RBEIZ5ZYT S gNET_DEV[]D A /N Tref] IZRELTTF S,
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e JL
*

— L DZEMIE : net_pkt_rev()

YRT—=OTNAZANSRZIELIZTL—L%F uNet3 IZERET B2, UTOFIET

net_pkt_rcv)API ZMEUH LET, HHTLHZRY 7=y T 7IE. uNet3 BITHEBEINET,

1) net_buf get)API #ERL T, *v bT—2/\vT77 (T_NET_BUF*) Z#E&BLET,
2) BEHDOINET DEV[]ZxRY FT—O Ny T 7ICRELET,
3) RELEIL—LERYNI—ONYIFICEZTRAHFT,
4) EBZFAALLEIL—LDEXRBET7 LR (NYFTRLR) 32y RIT—9 Ny IT7IZRELET,
5 EBZFRAAFEIL—LDT—EF7RELRZRY L I—O Ny I 7IZRELET,
6) EEZFRAALIL—LOAYFTHAX (Ether Ny FHARX) Ry hIT—9 NNy IT7IZRELE
ER
7)) EFRAAEIL—LDT—E3HA X (FL—LHYA X -ANYEHALX) ZFry bT—O 1\ D7
ICERELET,
8) Fv bIT—U/\yT7&E5IHI net_pkt_rev()ERUHE LET,
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6.4 1 Net3/BSD

1 Net3/BSD (&, uNet3 ETBSD 7 T ZEMESEH-OIZTBSDA VA2 Tz —RA#RIIT B0 T,
uNet3/BSD #{FAT A2 &IZ&k Y., Linux ¥ BSD TEIMET BV Y b7 T)IE, uNet3 ETY—LLRIZ
BERIREE B Y E T,

1 Net3/BSD (&, 4.4BSD-Lite HED Y7y ~ API ZIRELFET,

uNet3/BSD #EHT 5 ET7TUr—avid,. BSDYS Y FAPLE, uNet3 B API RT3
_ERTEFET,

® Y4y KMNAPIDZEMNUHL
select() B %k

W—TNy o7 KLR

Vi NBEEIOILFXY A MTL—T
TCP V4w b® Listen ¥ 21—

sy hIT5—

6.41 P URILEZOEBRMY

AL SBBIZTE D URIVEREE T 51-6 1 Net3/BSD AN R# 3 % API, #iEk, </ OICIdkE
FEEEEE “unet3 " ABLTHY ET,

7 7V &r—< 3 Uld/bsd/unet3_posix/unet3_socketh &4 U IL— KT B2 ELIckY., 7TUr— 3>

ATHERALTWS POSIXEZEEDY VRILEAN IO HMBEERMAFZED S URILICEERDY T, Z01-
HBSD VY FEFRATEZT7IVS—2avEEDFEFENDY—RT 74 )L T uNet3/BSD TEMELE T,
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6.42 Y’y b API

A — - TA—XHEDO TCP/IP A F3)LRZ v Y T uNet3/BSD] HiR#td 5 API—E%#&K6.2(TRLE

—d—O

6.2 Vv kAPl —&

U Net3 API 1 Net3/BSD API FERE
unet3_bsd_init 1 Net3/BSD # #1#i1L 9 3
unet3_socket socket FLLYA Y DR
unet3_bind bind Uiy MZARTE TS
unet3_listen listen iy b EDEHEEHFD
unet3_accept accept iy bADERERITS
unet3_connect connect Vi FO¥ERETS
unet3_send send Uiy bAatyte—UFED
unet3_sendto sendto Viry bAAyt—FED
unet3_recv recv Vry bhbAyE—CFZ TS
unet3_recvfrom recvfrom iy kb Ay—CFF(TERD
unet3_shutdown shutdown EZFEHRO—MBERALS
unet3_close close Vi FEBALS
unet3_getsockname getsockname Viry FOBRERIET S
unet3_getpeername getpeername EHRLTLWAHFY Ty FOLFTZRET S
unet3_getsockopt getsockopt VT bDA T a o OBREBETS
unet3_setsockopt setsockopt VT bDA T a3 vDREETS
unet3_inet_aton inet_aton AR3%y b7 FLREBEIL—F>
unet3_inet_addr inet_addr AB337Y b7 RLABEL—F>
unet3_inet_ntoa inet_ntoa A3%y b7 FLREBEIL—F>
unet3_rresvport rresvport R—MINA VRSNV TY FERIFT S
unet3_getifaddrs getifaddrs AR ITI—ADT KLARE
unet3_freeifaddrs freeifaddrs A 287 —RIEROBIK
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643 BSD77U7—>avDEE
1) Y—Ra—FR

UNet3/ETD 4 DDV —RIA—FZTOP ) MIBRYRAHAFET,
unet3 lodev.c RAEIL—TINY I TFINA R
unet3_option.c Vi b AT 3 UBESEE
unet3_socket.c BSD V7 v k API

unet3_ wrap.c 1 Net3/Wrapper 2 X &
Fr-. uNet3 R L BS54 TS YHLBSDAITDSATSUEY VI LET,

> uNet3BSDRXv3L.lib BSD FA® uNet3 54 75 1)

YV V VYV

2) AV IL— KRR
AV IL—FNRADEEEEBMLET,
ANYHFT7AILIE POSIX EHD T 7 4 JLEHE T uNet3d/bsd/unet3_posix/ 7+ ILFEFIZHY F
E

3y aAVI«4TL—Yav
FIIVr—2a v THERATIRAVTZY MIETTUr—23 DR R $% unet3_cfg.h 235

OE&ELES,
> BRRKYTY R

#define BSD_SOCKET_MAX CFG_NET_SOC_MAX
> TINVT—23a DRARIH

#define NUM_OF_TASK_ERRNO (CFG_TASK_MAX+1)

4) YY—REE
U Net3/BSD #FES B D =-HICHELRY Y—RAEZRAELZET, 'JV—XIT uNet3/BSD NNiEHR %
EETHEHOF—TILTY,

> BSDvY#4vy hEET—TI

T_UNET3_BSD_SOC gNET_BSD_SOC[ BSD_SOCKET_MAX];
> IS—B/ESEET—IIL

UW tsk_errnol NUM_OF_TASK_ERRNO ;
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5 A—RLATSIH bk
UNet3/BSD AMERT 2H—RILA T H FERG63DESY T,

&6.3 A=A TPz b—&

JY—R% % ID
BRY BSD Wrapper 2 X % ID TSK_BSD_API
L—TINy G FINf RERY ID_LO_IF_TSK
A=Ky s R BSD Wrapper % X % Rli#{= ID MBX_BSD_REQ
IW—TNy I TINA RE R RIEIE ID_LO_IF_MBX
AEYT—)L AytE—SnNy Ty ID MPF_BSD_MSG
6) #H1L

FFUr—avEyisy b APl ZERT SHIIZ unet3_bsd_init()BI$Z MU H L T 1« Net3/BSD €
Ca—LEDHIETEILELNSHY FI, M. uNetd/BSD ##HALT BI1Z(% 1 Net3 DFNEAIL & T34
ARSANDOMERENERBIZERT LTVLWEIRENHY FT,

R0O1AN4862JJ0103 Rev.1.03 Page 49 of 155
2020/11/20 RENESAS



RX72M Group BIER— K Modbus RA—+r7 v T =27

7. RX72M F Modbus R & v 9 OEKRE=

71 BEER

1. XY RIT—O L THIMEERIRT 5-DITHELHEEEZEIRL., BBRICEBA LTV I Oz 7E
#70RaNREYYERUFET, KRV IF RT7AICRTESBEBEICHE>TWVET,

2. KREAYJIE, 41—+ T+—AHEDRTOS NuC3] #FALTHERYEFERLET., RE2 v IE

RTOS ##HALTTILFR R TEELET,
3. KAAYIIE, Modbus DI L—LBA I UTIZEHDEAAT FrrIILEFERAT A EIETEEEA,

User application

" Modbus
Modbus Master/Client IModbus Server/Slave Application Objects
Modbus Protocol stack
Interface driver
and Sf‘ack TCF/IP stack
Serial Inerface (RS485 ) ‘ Ethernet Interface
+ E
+ 2
Modbus RTWASCI MNetwork TCP/IP Metwark
7.1RX72M H Modbus X 2 v I &
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7.2

BEI+—<v bk

Modbus TCP M&{E 7 # —< v k&, Modbus RTU @ CRC < MR ZE8A-HELE>TUVET,
Modbus RTU TIFRRYF T v/ Df=sH, CRCF v/ 3— FEXREIAMT 2RLEAHY F LA,
Modbus TCP TIZ TCP/IP 78 LD EOF v VB EFIAT H5-OFBEL LY FET,

Modbus TCP Mi#{E 7+ —< v b TlX. Modbus RTU [ZIZHFEE LGN o 1=,
ARILERF. AvE—OR, 22y MERIFERMTEIBESHYES,

Modbus RTU 7 #—< v k& Modbus TCP/IP 74 —< vy FDEWVWER 7.2 I2RLET,

FS YO avERF. T

&—— Modbus RTU Message

k4

Start SlavelD Function Data CRC/LRC End
Transaction |D Protocol ID Leneth Unit 1D Function Data
(2Byte) (2Byte) (2Byte) {1Byies¢) (1By1e) (NByte)

&
)

€——— Modbus TCP/IP ADU

MBAP Header

»€— Modbus TCR/IP PDU  —»

—
Call

7.2Modbus RTU 7 #—< v k & Modbus TCP/IP 74+ —< v D&Y

ADU : Application Data Unit

MBAP Header : Modbus Application Header

PDU : Protocol Data Unit
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8. VRTFTLI¥ER -Modbus TCP 7O FaJLRA w4
Modbus TCP 8 & U Modbus TCP L U ZILSF— 9T AR B vy O DEMICDODWVWTEHRBALET .,

Modbus TCP LY ZILT— b4 E—KTIE, YUTLFRY D=9 ~DF5— x4 & LT Modbus
RTU/ASCII R RABZRA Y ZFERT A EIZHY EFT, Modbus RTU/ASCII YRR A R4A vy DIEAEIZ. ¥
—rYTARE I DMPIERTITHONET ., 11— (L. Modbus RTU E7-I& Modbus ASCII ¥— k9 4
AAYTDOWTNANEBIRT LI ENTEFET,

TCP/IP 5tac
Sl ntertce (5465

R User application Modbus RTU/ASCII Network
- MODBUS Stack
- Interface driver and stack TCP/IP Network

8.1Modbus TCP A& v 9V T by = 7HERK
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8.1 ELa—ILEER

TCPH—NELUVT— b A X2 VI FHEECE DT, LWOhDLAVIZHEIShFET,

BESBIZ7 IV —23 AV D —RABIE 2 DODAREA— LNy IBEMEE D73y
O—KIZRYEVS TS5 APIBEMTHERSINET,

HREBD/Ty MEEB I VBB, N7y FOBE - BB I VAR I R ERET H-HDHE
HELIVF1—THEASATVES. ChoDBREIIART, LERDERI TRITENFET,

XTROEREES I Uy MERERIE. TCPBEMERSLVERBEZITIERE I UL R THE
BRENET, WETCP A ytE—VZEETAODHEZRETOEAKIE. 2RI TERITSNET,

AVIT4TL—YavBRELMBNACETED IEBICE S THUHESAS LA VT, HBEAAPI &£
DELGHENEENLTVET,

811 F7IUHr—2avAU3T7x—R[E

RLAVE2DODERY LEHOBBTHEA SN, HESNEZE—FZREICZRY LBEEF/BELET,
AEYIPTCP Y—NE—FDHE. T— b I T4 2RI EBELEREA, T— b7 T A HEENEET S
BEDHEBSNET., LML, ¥— Iz HEEDHDHEETH, TCPH—N2 RV FEBELET,

TCP H—/N\E— FEFQUNIE

1) YTV TRTSLDAA A RY (main_task) &Y. Modbus #I#i1LEI%L (modbus_init()) #%IF
VHLET,
2) Modbus #EA1LRI%IEL. ModbusTCP BIE TRHERUTDEAR Y #RELF T,
> BEfFEEFBA XY (Modbus tcp soc wait_task)
> Iy RZ{EAR XY (Modbus_tcp _recv_data_task)
> Modbus 7729 L3 42 RXY (Modbus_tcp_req_process_task)

TCPLYFZNT— b4 E— FEOIWLE

1) o TNTAaTSLDAA R RS (main_task) &Y. Modbus #EAEREE (modbus_init()) %M
UHLET,

2) Modbus ##A{LEE%EL. ModbusTCP @IE THELRLUTDORA RV ZRELET,

EHEESHH2 XY (Modbus_tcp_soc_wait_task)

Iy R2{EH XY (Modbus_tcp_recv_data_task)

Modbus 77> 9 3 VEAR XY (Modbus_tcp_req_process_task)

DYFINT— o452 XY (Modbus_gateway_task)

L) F7ILAERY (Modbus_serial_task)

DYTILT—HZIEHA XY (Serial_recv_task)

DY TILNGT sy RRIESZ XY (Modbus_serial_recv_task)

VVVVYVYVYYVYYVY
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8.1.1.1 Modbus TCP H—/\2 X%

KARTIE, X2y h Modbus TCP H—/ & LTEHRESNT-BEIZEMELE T, Z1E LT Modbus E
KM TCP ZET—F2 A RVIZEDNI=EE, A=KV I ANSLT—EZWMETEHEHIZEELEEFT, A —
IRy I RISy FQEIFLEEEE, Yy bEaE—LARELEY,

T—hrI T AHEOHETHENELGYFTT,

F— T/ H#EEGZLDEBE. AL—TJID A OXFF LSt D /45y FEHEL, XAL—TJ ID A 0xFF M/
TYLDHLEBLET., —A. ¥— bz A #EEHY DIBZE. AL—T ID A OxFF LS DEREZ(T5S
E.TCP-LYTFIT—FIDTA RRIANERINT Y FFERELET,

T—brITABEDYET—FIVTAHELLOBEDZ RV REEBRZZINEARLES,

Initialize

Read from
received

Na data in the gqueus
request

‘5 =2
5% _ Send 9‘%
< validation Modbus § S
-‘E E and node response %f":b
] 1D check 2%
= @
Read pdcket isvalid Freparedresponse packet
Process Pracessed the reguest Prepare
request response
Request processingis Response preparation
nat completedd s not completed
8.2Modbus TCP H#—/\2 XY (F— b+ A BEERR L)
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Initialize

Read fram
received

Mo data in the queue
request

a 53
g -
@ Validate o9&
% the Modbus ég
response )
= packet request to P Ea
- the &
Read packet] is valid gateway response packel

@ Queuing not _®
= completed =48
w Q 3
£ Prepare o8
e response S 3
: i
= T o
a =

g

Process
the
reguest
Request processing is
not completed
X 8.3Modbus TCP 3 —/\2 XY (F— Oz A #EEHY)
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8.1.1.2 Modbus TCP—- LY TP —kDz A R3RY
AR R 1F Modbus RTU/ASCIl R R AR B v I DEEERERL. P UTILA Vv E3—T 1 —RITLDHEE
ICHELET,
® Modbus TCP Y SA4 7> b DERERZITS,
® XL—TJIDAOXFF UNDEREZELI-EE. RTUASCI RRAR A YV ICEREEELET,
® RTU/ASCI RRARA VI MBIGEEZITERY. Modbus TCP YV 547 Y hAREERLET,
8412 RVIKEEBRERLET .,

Read from
gateway

No data in the queue

Response sent

Send
Modbus
response

leted

Validate
the PDU

COmp

yalidation is not
pai3jdwas jou
siisanbas Buipuag

Preparedrasponse packet

Frocess
the
request

Prepare
response

Request procassing completed

Request processing is Response preparation
not completed is not completed

8.4Modbus TCP - Y 7L — kx4 2 X%Y (Modbus_gateway_task)

8.1.1.3 I S—HERVEE

o N7y FBERICHHATVZHERLET, A EIAERTELVEEFIIS—ZHELET,

® SF—FrzA3RVIF. ZRAKMAX_GW_MBX SIZEFETAYvtE—YFFa—aAVJLET, 7—F
DIA BRI F21—A VT TELRWNEE., TCP H—/NEER/ry MMIxt LTHIS 3 —F (06)
ENENTY FELTRIELET,
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8.1.2 /N4y MEES KL UETE

AL A XL, Modbus /3y FDBES L UVERZEERTSL 1Y TT, Modbus /37y FDEHE LU
BEZITIEHLELOVICT—21EETHERINET,

>  2{E/\7 v MMEHT (Modbus_tcp_parse_pkt)
> 2\ MREE (Modbus_tcp_validate_pkt)
>  EE/NN7 Y FMEZE (Modbus_tcp_frame_pkt)

8.1.2.1 R{E/\7 v b OEM

Nry bREFVEEEOBEMLBEZRIILEELNH - I5E. ZENNT Y MIBEESNI S —Z2HE
LET, 27y MAEELGLE, VI IR MEREBT S-HC2—NERLI-a—IL/\y VBRI ZERE
THLET,

8.1.2.2 EE/NTY FDEE

ZFA—UN\YVBERTOERTHERZRIC, BEN\TY FEBELTEYRLET, £z, Y R—+ZNT
WEWI 729 320a— RNEE SN £ Exception code #RENT ZNEMNHIIGE LB/ Y b
ETEELEELET,

8.1.23 IZ—HELIUVHE

® Ty iyiara—FKRITEIVWT, ZENTY MIBTFEN Ty FRELUVEESN-T—2ENT
ARINLISEELTWSNZRIEL. BENH O BEEREXIS—EHELET,

o ZENTYMENTEBMICAE)EZHRLES., A EVIERTELGVBEEIS—ZHRELE
ERS
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8.1.3 BEEMEELSLIU/NTv bEZIERE
KLAXEYITAT 2 MO LDOEFERFHATONRT Y FORREETIZ RV BELUBETERSAE
-d—o

8.1.3.1 Modbus TCP &= T AN 2 X ¥

REARGEA—HFITEYRF v I DML Shi-& &, MfilESh, R— b 502 FEF1—FARELT:
R—bF (RE VI MBERHFICI—FICKVIBESNEZIEEDR) IZHT R34 7Y MO LDERKEREFDS
=RBLET,

BRAINERERERETSHE. IPUR MRS LELE T, EREFADZITANAENEZF VI LE
T, ERZTANE., EREAVRABMIIPZ2EELET,

EHEORKREIL. r_modbus_rx 7+ LA N®D” modbusTcpConfig.h” RIZTEZRINA TV
TMAXIMUM_NUMBER_OF CLIENTS] ¥/ 0 QFEEICKYFIRINET,

B5ICRZ R NEEBBRETRLEY.

Request no
received

Wait for
connectio
n reguests

Accept
connectio

Close
connection

Werify if
multiple
connection
enabled or

paiepdn

disabled

2

=
Check Update a3
allowed IP connection g % E.,
list to accept T3
connecti T am
nection g = =1

wy

3

=l

Connection from this Closed 1 E'_rJldeSl
connpction

client is allowed

Check
number of
active
connectio
ns

Close the
oldest
connection

Maximum number of active .
connections reached

Closing of oldest connaction
is not completed

Checking of number of
connection is not completed

8.5Modbus TCP ###:Z (T AfLZ X4 (Modbus_tcp_soc_wait_task)
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8.1.3.2 Modbus TCP Z2IET—4 4 R Y

REARGFREZ IR PHRIE SN & ZIZNEENTORET, FRVEEHKELEISAT ML T
— A EFHL, BRIy bEZETHE, A—ILKRY I RIZEELET,

9547 b HEREZIET HE. Modbus_post_to_mailbox()ZMFUHE L TERE A —ILRy U RIZiE
YFEF, A—ILAvtE—T(E, Modbus_fetch_from_mailbox()Zf# > T, TCP H—/\2 X Y2k Y HRARD
nEY,

86ICARZ RV REBBRZEZTLEYS.,

Initialize

Wait for

Packet not received Madbus

Errorirjreception

o g
g - 2
2 Close the - =
c & Prepare Update the o2
= 2 socket that . o
= the queue connection = £
£ 5 element o=
o a=
= =)

=

Post the
element to
received
data queue

Posting to the queaue
is not completed

8.6Modbus TCP Z{ET—4 2 X% (Modbus_tcp_recv_data_task)

8.1.3.3 IZ—¥IERUVHE

o Kby MENFICBHMATYERELET, A TUARBRTERMEAFTS—ERELET,

® TCPH—NERJIFHEAXMAX RCV. MBX SIZEFETAvE—CFFa—aA25LET, TCPY—
NRERGRE2—A LT TERNES, TCP RETF— R ARV FER/y FZH LTHST— K
(06) ERE/ 7y ke LTRIELET,
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9. U RT LK - Modbus RTU/ASCII 7O b LR A v Y
Modbus RTU/ASCII 24 v & OISOV THRBALET,

ARV BRERAVIATL—2avERETHEITEY . RREFLEY—NAL—TF7 T U7
—avELTHATEES, R4 v 7(&. Modbus RTU #F7zIE Modbus ASCIl D W Fhh—DEHHR— b+
TRHLIBRTEFY, T~ FEREZWHPAREAPI 22 —H 7TV 75— 3 D ETHRUHIBRISITVET,

MODBUS Master/Client MODBUS Server/Slave Application, Obj

Serial Interface (RS485)

- User application
. MODBUS Stack

- Interface driver and stack Modbus RTU/ASCII Network

9.1Modbus RTU/ASCII R & w49V T bz 7R

UBDOEI 30T, B¥ERBICOWTEHRBALET,
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9.1 EVa1—I/LIER

Ry IHBEICEDSVT, UTFOLAVIZHEIEIFET,

REMEBICHI=2T7 TV r—2avA 37 1—RABR. YRAEBLVAL—TOBE— KT, 1—47
TVir—vavEEEPYEYELET,

FREETHS/ N7y MEES L UHBEMBIL. Modbus 7 L—LDEE, @, MIEEZEHBLTLET,
RITBOREEREELLUVIL—LZERERBIL. BIEDREES LD Modbus 7 L—LDEREEEE
LEY,
REUBMNOCRTRBDIDDEBICESHT, BEAAPIGEZETCA I+ T L—2a vERHBYET,
UTFICE LA VYDFMETRLET .

911 7IVHr— 34087 1—RE

FIVr—23 - AV 7—RBIF, A—T7TI)5r—2a EDRPYMY ICRELEEEEZESATL
FY, Flz. RAVIDKEEZHBFITLIRALY FRAEFENTVET, BRSNhZTR2FRLIEIRAL—TR4
VY E—FRIZEDNT, ALY RIZFRE VY E— FCEMEMRELABEEZ 1 —FICIRBLET, KL A VI
BIEE— FARTU £ ASCI THHEERFZTDHY TE A,

Modbus 4 —/N/AL—TE—RIZEFET7 TV r—2 3 A V3 T —RABOELHEBRERE. PUTIIL
4 249 BE# & Modbus_slave_map_init()IZ%: Y) E£9, Modbus_slave_map_init)Z#FERAL T, 22— 7 TU 4
—2avik, %G Modbus ERZZELI-ETICHED I 7o ava—RITdisLiza—L/\v I
BHAFUHINEILSERLET,

ERAVE—DDRBWERBZTAVE—COBEEIIYTILIRAVERTTOAET, YU TR IVEH
[X. H%7 Modbus BRF#Z{ELzEE, BUBI—IWNYINY RSERVHLET, =, 3—IL\y
GINVEIDLDEEAYVE—VEBERTOTRZICHLTEYRLET,

5 I—VEREDI—NANAYINYFSZERTIHBE., RTHMICEELTIESL, NV ES
ATIS—FHLRELTRENERET HE, TOHERE VI EROATY FENEBTEENT
EEHA,

Modbus YRR E—RIZEIFTET7 TV r—2a A U3 7z —RABOEHBRERIE. VUTILERIBE
EA—HYT7T)r—2 30 DA VAT I—REBBZERAPIIZHEYET, A2y o1 —HI(2& Y #H
ILEShBED)TILEARIBEELSRBE SN, 2—HF 7TV r—L a3 oo &ZEAPINFUHENEZET
Modbus BIEMTHNET .

A—HFI)5—2aviE, £ arya—FKRicasLi-a—vS7IYUyr—S 30408 —TJ 2 —
AAPI #EUHLT, RE Y95 Modbus ') TR % Modbus A L—TF/NA RIZEYFET, VU7
IWARVBEBIT) VIR NDEZEZTVET,

A—HF7IN)r— 30408 —Jx—AAPIF, JAOvF UG E—FFEREF/0TOvF U5 E—FRT
MUELATEET, 1 —HFICKYa—IL Ay IBEHMNAPIIZEIHE LTRESATLRIE, 7 oTaoyF
DUE—FTHUHEIN, DUTLIRVBERITEEZEFICRESA I\ VBEHETFUET IS
ALT7D ERESEET, -V IBEENRESALGEVEE. CRODAPIHERL—ThLDEEZE
RETINIA LTI MREEEFTIAYI INET,
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9.1.1.1 Modbus 1) 7I)LA2 X BE#

Modbus ') 7ILAZ RV BE#IEL. E— K (RTU/ASCI) [2hhh 53, Modbus TRAEAELUAL—TR
Ay DOEATHERINET,

BIZIE, A2y E—FHMN Modbus RTU X R A & LTEZSNDE. Modbus &1 7ILA R BT
Modbus Y R A DREHE L THEELET . YREABLURL—TDUYBEZ I API TE—FMNEES
NEBRIZRESNET,

9.2 (X Modbus &) ZILZ RV BEHMAR L—TE— FEOKREEBRIZA Y £9, main_task(void)RH
M Modbus ) ZILB R VBEREZEFUHEL, A vE—CNEESNEZDEFI VI LET, ZIELEAY
—CDEHAICIHEL T, YRAFRLIFRL—TELTHRELET, AL—T L LTHEET 5L E. Modbus
TRAEMHD Modbus ERZZETHFT. KEBERFELFET,

DI3AT7 ML ERERZETDHE. BRIILUTOMEZLET,

o ZELEERNATY FOBHBELIURIEZTVET,

o ZENTYRPEELGLIE BENTY FEBEL, TREITNSAAANEELET,

Wait for
Modbus
request

Request not received

Received a request Response sent

Send
Modbus
response

Parse and
validate
request

paja|dwos jou
s11s3nbal Bujpuas

Processpd the
broackast
request of error

Redeived packet is valid Preparedresponse packet

Process
reguest

Processed the unicast
request orerror

Prepare
response

Request processing is
not completed

92X L—TJE— KFE®D Modbus 1) 7 LA R 9 EABDIREBBE
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93k, PUTIFRVBEBENTRIE— FOBOKREEBRIZLZYET,

YRZE—FDIFEHAL—TE— K EEH. Modbus_serial_stack_init ) TR 42 v 7 DL InFET,
A—HF7 TV 5= 300, APLZREUHLT, YU TILERIBEEIZRAL—TF/84 X &£D Modbus #{E
FERLFET, BEREZZELL. UTZERELFET,

Modbus ER/N\7 Y FEEFE LA L—TTNA ANEELET,
EEVIVIZA N TO—RFFv A MERDZE. 23— 7 500 FEERRE] EFTAL—TT/1\A
AMLDGEENRLDEFBET

0 FEEVIVIRMPAIZXYRMERDBFE., RERXALTYFEREI ET, AL—TFNNAAMD
DLEEFLET,

0 [EBAALTIFETIZAL—TTNAADLENLREEZZIELESA. RESNET 40D
ETF—JILEEHFLA—HFTF7TIy—2aVI8IEELET,

0 [LBRALTYMERBRAIZINEZZETELGN>I-EGE. XKUY FSAMEHFTTRLCERZEELE
ERS

0 JrSAIZHTBRBEEZIETEEI OGS, I—IWNYINVRIIZHLTESALT OIS —
#5|EELET,

ATV FEROMENET LI-EEITRMEVELT HHE. 21— 7TV 7r—2 a3 vk API KU
HLE—RZA—INYIND RS ERBTEIENTEFET, -, APIEKa—ILIT/ >TBvF DT
E—FTEMEL. VIIRMPRTIHETOM. tEAREBESELIENTEEY, a—LN\YIEE
MREEINLGVEES, APIBERa—LETa Yy X JE—FTEHELET,
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Initialize

Wait for
ser
request

Request not received

Received a request Updated user

Turnaroundtime expired

L

R .

= Send Wait for m
gs Modbus Turnargund p

w S request timeout

EE

a

w1

Receive
Modbus
response

Response not
received

9.3Y A% E— FEF® Modbus & ') 7 /LA X7 B DIREBHE
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9112 IZ—HEHIUHRE

(1) Modbus RTU/ASCII X L—7J

& I1-FVvRIERDHE., 1—HFITLKYI— NV IEREAERSATHWVENWI 73 03—k
LRI DIVITRAMERELIZEE, DUTLEZRVERBHINEEEBELIRE2T/NARITRL
FY

o I1—HTkoTRARINza— LNV IERKIT. RESATLLEVLIORAEELEISILADERIC
HFLT, FINEEEERT DBENHYET.

MHIE APITIE, EESNFENTA—FOERNLGF v I 2T, KEEZRLET,
JO—FXFv X MERDBE, 75470 MIBEZRLEE A,

(2) Modbus RTU/ASCII ¥ X 4
L API TlE, BESNFNTA—2DEERAMEF v I ZITVET,

BRERBAD) b4 ZFEELTH, VITRAMIMTIREERETELVGES, 34 L7 T
S—ZRLET,
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9.1.2 Ny MEEB K URITE
AL AYI(E, Modbus /37y FDBES L UVBHEZERT HLM4VTT ., Modbus /37y FDEERE SV
BEZTIEMELVICT—IBETERINET, oL, [REINZRZ2 VI E—FIZRLL
BH#{TUVETH. Modbus /347y FMEIARFMIZC RTU B TREEINSDT, ASCIE—FDIHEEEL—E
RTURRICEM L TREESIET,
>  ZENT Y MEH (Modbus_master_parse_pkt , Modbus_slave_parse_pkt)

>  2{5/%45 v MM&EEE (Modbus_master validate_pkt , Modbus_slave_validate pkt)
>  EE/NRST Y FEE (Modbus_master_frame_request , Modbus_slave_frame_response)

9.1.21 ZE/\7rv FDOEH

ASCIl E— FDIFE. ASCIIPRTU X AD /Ny FEBRZTVET,
ZENTY FDORIET, RESFzvd. "Ny FOEBEEEELUVRL—TID OFR—HLGENEEL
=Bma. ZIEN\TY FEHBELET,

o ZENTYIIEELSE, VIIRMNERETEZEH2, 2—FHEFLI-a—IL/ Ny VEHET
UCHLET,

@ I1-FvRMNERZZELEBA, 770923 a—FORBIZEELAHNIE, HINEEAvE—
CEERLIRETINARIZEY ET,

¢ JO—FRXF¥yRIMERZZELFEBE, ZELENNYY MSA MRIT 7O 30— FELIFE
BNy FELTRFMFFEITAEEAYE—CETRITNARIZEE LT RA, T, ZIELE
Ny bR Y—RRIT7o9930a—FELIE AL—TIDEEELTERNNYY FEWHELE
ER

9.1.2.2 ZFEE/NT Y FDOEE

TRAEAE—FDBEIFERNT Y b, AL—TE— FOBEIEEE/ 7y FH, API TERESh-AE
[CEDWTHEEINET., T0HR. BEL=/NY Y FIZTCRC/ILRC #tMLEJ ., ASCII E— FDIFE.
I RTURKX TREBEINATULET DT, RTUDASCI EEAIThhET,

9123 IZ—HELLUHE
® Ty yiara—FKRITEIVWT, ZEBLVEENTY MIBETE/ 7y FORSE, BESIT
—ABEUVRAL—TIDIZDOWT, A FINICEELTWSENEZRIELET,
ZEL/N7y FMTHEDHAENT-CRC/LRCZFEAL T, N7y FOEEHERIELET,
Ny NEITAICEMAT) ZHRLET, ATVHIERTELVMGERIS—ZHRELET,
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91.3 BEEMEESLUVIL—LERZER

RLAYVIE BEAVE T —RENLTT 2 EERETIOORER LUV T —IBEEZEHFET,
DUTLBEDIL—LEAIVTDEEIF, AL VYTITONET,

9.131 YUTILZEFXVEHK

Modbus RTU/ASCII R 2 v 9 QWEILMIBTL Y FILIF BEUVE2 A4 IEYRAHNEFEINET, PUT
IWRZEARVE#HIEL. DUTILIFBEEVEIATENYAADEET DEFUHINET,

SYTILRERRVBEAIE. SUTILIFEIYAHADLRET R E, SUTILIF KSA/N\BBIZTRET
—REHHABET, T—ADREICHETILIzOE. X2 v Y E— FIZIE LT, Modbus_ascii_recv_char()
F fz1& Modbus_rtu_recv_char() NFUSHEINET, TNOLOEMT. T—E20™N\Y T 7ITHEMSINET,

BATENYAHBNFEET S &, Modbus_timer_handler)WREUHE ENFET, REKRTIL—LE2AIVY
DHEIELITHONET,

9.1.3.2 Modbus YU F7IA VB —Dxz—RAV T4 L—>3Y
0 XXAYYUDMEAERIZKRITONFBRNTA—FIZHLT, PUFILAEA—Tz—REFERALNT
v FEERELET,

0 ZEHERICIS—HARLELEEES. AT—2REYAAARY M ERESETVET, ZETS—
DEFMIZDOWVTIK, TRXT2M BIER—FK N—FH 77 =a7I)] #8BLTLEEL,

AARIIEBEFEOAEICFASINAES,
RS485 ME— FYIVEZ (L. GPIO EV &> TIThhET,

9.1.33 I>—#ABLVEHSE

ZERICIS—IARELEGE, RELEAAYY FEREL. BLEZHETLES,
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10. 7V H—23070953I 00942027 —ADERBA
AECHH, 7FUHr—232070553 054 08—T 1 —R(AP)OHEEDOEMIZ DV THBELES,

101 21— A4 242 —T7x—X API
AETEK, a—HF 7TV H5—2 3 TERAT B APIHZODWTHBALEY,

10.1.1 Modbus TCP/IP

10.1.11 JOraLRE Y DHEE
JORANRE VY DOMRIETHERAT S APIHILUTIZHYET,

Modbus_tcp_init_stack Modbus TCP X 4 v - #)#A1k API

(&)
uint32_t Modbus_tcp_init_stack(uint8_t u8_stack_mode,
uint8_t u8_tcp_gw_slave,
uint8_t u8_tcp_multiple_client,
uint32_t u32_additional_port,
p_serial_stack_init_info_t pt_serial_stack_init_info,
p_serial_gpio_cfg_t pt_serial_gpio_cfg_t);

(51%]

uint8_t u8_stack_mode ARy E—FIEE

uints_t u8_tcp_gw_slave F—broz4E— KRBT

uints_t u8_tcp_multiple_client RILFISAT 2 bRIGIEE

uint32_t u32_additional_port EBMR— +ES

p_serial_stack_init_info_t  pt_serial_stack_init_info 1 FILBE/INT A =B T—TILADKRA >4

p_serial_gpio_cfg_t pt_serial_gpio_cfg_t NWOR—ba2 T4 L—2a30T—TIUANDRAUAR
[RY1E])

uint32_t IZ—a—FK

(£5—a—F]

ERR_OK EE#ET
ERR_STACK_INIT WERE & BR
(f#ZER]

A APl FA—HHHEE L =1ERICHE > T, Modbus R2 v Y ##MEAL LET, 5IH
p_serial_stack_init_info_t M¥EEH NULL D354& . Modbus_tcp_server_init_stack()ZFFUH L EF 9, NULL
LIS DNEE SN 1=154. Modbus_tcp_init_gateway stack()ZIEESINf= U ZILEENST A —F THUHL
F7,
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AAPITlE, UTDONSA—2F#HELET,

a. u8_stack_mode [FRZ vV DEREHR/ELET., IBESNAEIZLKY., REZ VI EFEUTOVWT L
DE—KFRTEELET . Y— b/ E—FTHEATBEE. VUTILTNAREDEETHERT
BE—RZEELTLZEL,

ARy E—FIEE 2k
MODBUS_RTU_MASTER_MODE Modbus Stack RTU ¥ X % E— K %:&4R
MODBUS_RTU_SLAVE_MODE Modbus Stack RTU A L—JE— KZ:&iR
MODBUS_ASCII_MASTER_MODE Modbus Stack ASCIl ¥ X 2 E— K %:&4R
MODBUS_ASCII_SLAVE_MODE Modbus Stack ASCIl X L—JE— FZ&ER
MODBUS_TCP_SERVER_MODE Modbus Stack TCP #—/\E— K %3EiR

b. u8_tcp_gw_slave (. #— F VA E—FTOEEZIEELE T, BEICKEUTOT/OZFEALE
ER

T—rOI4E—FEE =R

MODBUS_TCP_GW_SLAVE_DISABLE | Modbus R 2 v 95—k x4 A L—JEHH

MODBUS_TCP_GW_SLAVE_ENABLE | Modbus 24 w42 45— kA X L—JTHM

c. u8_tcp_multiple client [, BHI SA TV EOOLDBEZZITHFTEINESINERELET ., BE
IZIXLLTOR O%FERALET,

RIVLFISAT 2 FRIGIRE Bk
DISABLE_MULTIPLE_CLIENT_CONNECTION RIVFHU AT MEREMN
ENABLE_MULTIPLE_CLIENT_CONNECTION RILVFISAT7 Y FEGED

d. u32_additional_port (. BIER— FZTT7AIL kb (502) LIS EFEATIESIEEELET, BML
BWEEIFO0OFREEL TS,

e. p_serial_stack_init_info_t #&ERKIE ) TILBEICEET SREFIEELEFT, TCP H—/N\E—FT
FRTHBEIEINULL ZHEELTLEEL,

- 1) TILBIE/INT A —4 T — T )L(serial_stack_init_info_t)
typedef struct _stack_init_info{

uint32_t  u32_baud_rate; KoY TFILR—kOR—L— MEE Y/

uint8_t u8_parity; Y TILR— DR T4 Ey MEE */
uint8_t u8_stop_bit; FLYTILR—EDR by TE Y MEE Y
uint8_t u8_uart_channel; /*Modbus 2% v TEMY % UART F ¥ RJL ¥/
uint8_t u8_timer_channel; /*Modbus R 2 v CHEATEH2AIF v RIL*Y

uint32_t  u32_response_timeout_ms;  /*I5E R A LT [msec] */
uint32_t  u32_turnaround_delay ms; /* JO—FX ¥ A FTUI IR FEZET ZI5E0EERR
[msec] */
uint32_t  u32_interframe_timeout_us;  /* RTU /N7y DA > 2 —/\)LEFR[usec] */
uint32_t  u32_interchar_timeout_us; I*ASCIl /X4y b DA > 32—\ LB [usec] */
uint8_t u8_retry_count; r) RS EE
}serial_stack_init_info_t, *p_serial_stack_init_info_t;

R0O1AN4862JJ0103 Rev.1.03 Page 69 of 155
2020/11/20 RENESAS



RX72M Group BIER— K Modbus RA—+r7 v T =27

COBERICIEUTOR AN SA—2E LTHERSNET,

R—L— MEE Bk
MODBUS_BAUDRATE 9600bps , 19200bps , 115200bps & Y EEDHR—L— FZEI8E
N TR Bk
UART_PARITY_NONE NRYF4HL
UART_PARITY_ODD K8 T 4
UART_PARITY_EVEN B/ F 4
A by TEY MEE =X
UART_STOPBIT_1 Ay TEYRT1EY b
UART_STOPBIT 2 AbhyTEYRr2EY k

f. p_serial_gpio_cfg_t HEi&E{K(L RS485 BIEIZEAT % GPIO R— MlHABEBA~DRS V2 ZHEEL
F9, TCPH—NE—FTHEATSHIHZEIE. NULL ZHEEL TS,

- IOR—brarT 445 L— 3 >T—TIl(serial_gpio_cfg_t)

typedef struct _serial_gpio_cfg_t{
fp_gpio_callback t  fp_gpio_init_ptr; I* RS485 #E 2 S AR HI A MEALEBA~ADRL > 2 %/
fp_gpio_callback_t  fp_gpio_set_ptr; * RS485 #RIEA AFIHAXEREEABA~ADRS V5 ¥/
fp_gpio_callback_t  fp_gpio_reset ptr; /* RS485 & ZEA M HAZERERBADRS >4 ¥/

}serial_gpio_cfg_t, *p_serial_gpio_cfg_t;
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Modbus_slave_map_init Modbus 77> ¥ arva—KIvyE2S API

(Ex]
uint32_t Modbus_slave_map_init(p_slave_map_init_t pt_slave_func_tbl);
(51%]
p_slave_map_init_t pt_slave_func_tbl J7o9230a—RIVEVTTF—TIADKRAUH
(RY{E]
uint32_t I>—a—F
(T5—a3—F]
ERR_OK EERT
ERR_INVALID_STACK_INIT_PARAMS 5|#AY NULL
ERR_MEM_ALLOC 2B HERICRK
(AZER]

AKAPIIE, 9547 b oDET 7o ara—FRICHdT 2MEBERE LIS EHZOBEBIZEERT
F9, Modbus AL—TRA YV IMNEREZELIR. BHRIN-BEHETFUHLET,
AAPI FRL—TE—FDGEDHFEDERLYET,

- 7o ara—KIvEYYT—T I (slave_map_init_t)
typedef struct _slave_map_init{

fp_function_code1_t  fp_function_code1; * 2724933 >a—F 1(Read coils)a—/JL/\y VBB
~DRA B

fp_function_code2_t fp_function_code2; [* 27 >4 3>3— K 2(Read discrete inputs) 3 —JL/\
VI EBADRS R ¥

fp_function_code3d_t fp_function_code3; /* 27 >% <3 >a— K 3(Read holding registers) a1 —JL
Ny YBEBA~DRA B ¥

fp_function_code4 t fp_function_code4; [* 27 >4 3>a— K 4(Read input registers) 3 —)JL/\
VI EBADRA B

fp_function_code5_t  fp_function_code5; [* 27 >4 3>a— K 5(Write single coil)Ba—IL/\v o
BEBA~DRL B ¥

fp_function_code6_t fp_function_code6; /* 27 >4 L3 >a— K 6(Write single register) 3 —/L/\

I BEBADRA 5 Y

fp_function_code15_t fp_function_code15; I* 272493 >a— K 15(Write multiple coils)la—JL/\
VI EBADRA B

fp_function_code16_t  fp_function_code16; [* 27 >% <3 >a— k 16(Write multiple registers) 31—
WINy GBEBADRA 25 ¥

fp_function_code23 t fp_function_code23; I* 27 2% i3 >a— K 23(Read/Write multiple registers)
Aa—lnNy IBEA~ADKRL 2 ¥

}slave_map_init_t, *p_slave_map_init_t;
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779 varva—FIZEELliza—LA\yoBE#E. UTOEXTERINET., Fa—ILNA\vIH
HOBIMFAINTWOWAEEARDFEMHIZDOLTIZ10.122EDEZAPIZSRBLTLEELY,

fp_function_code1_t Modbus 77 >4 & 3 > a— K 1(Read coils)IZxtis Lf=a—)L/\w & BE%L
(E=]

uint32_t (*fp_function_code1_t)(p_req_read_coils_t pt_req_read_coils,
p_resp_read_coils_t pt_resp_read_coils );

(5%
p_req_read_coils_t  pt_req_read_coils Read coil EXRERMNEM I NBER~DRAS V2

p_resp_read_coils t pt resp_read coils  Read coil iIF&T—4% Z#&#T 2B ER~ADKRS V42

[RY1E])
uint32_t 0:1E%1:EE
fp_function_code2_t Modbus 7 7 >4 < 3 >>3— K 2(Read discrete inputs)IZ®fi& L f=a—)L/\v VB3
(&)

uint32_t (*fp_function_code2_t)(p_req_read_inputs_tpt_req_read_inputs,
p_resp_read_inputs_t pt_resp_read_inputs );

(51%]
p_req_read_inputs_t  pt_req_read_inputs Read discrete inputs BERIERMAEM SN BEER~DRA 24

p_resp_read_inputs_t pt_resp_read_inputs  Read discrete inputs [&& T —% 8T 2HEEARADRS 4

[RY1E]
uint32_t 0:F&¥ 1: 2%
fp_function_code3_t Modbus 7 7 >4 <3 > a— K 3(Read holding register)[Zxti& L =3 —JLs\y & B
[£K]

uint32_t (*fp_function_code3_t)(p_req_read_holding_reg_t pt_req_read_holding_reg,
p_resp_read_holding_reg_t pt_resp_read_holding_reg);

(5%
p_req_read_holding reg_ t  pt_req_read_holding_reg Read holding register ZK IERAEHN S M= #EEAA~
DRA 24
p_resp_read_holding reg t pt_resp_read_holding_reg Read holding register Ii5& T —% #1&# 7 S #&EAA~
DRA A
[RY{E]
uint32_t 0:FE%¥ 1:B%
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fp_function_code4 t Modbus 7 7 >4 <3 >>O— K 4(Read input register)(Zxtis L =2 —JL/\ v 7 B $k
(&)

uint32_t (*fp_function_code4_t)(p_req_read_input_reg_t pt_req_read_input_reg,

p_resp_read_input_reg_t pt_resp_read_input_reg);

(51%]
p_req_read_input_reg t pt_req read_input_reg  Read Input register R IEHRAMEIM S W= EAE~DRA
A
p_resp_read_input_reg_t pt_resp read_input_reg Read holding register iG&T— 4% Z#&#T SiEEER~D KR
124
[RY1E])
uint32_t 0:1F% 1: B8
fp_function_code5_t Modbus 7 7 >4 <3 > a— K 5(Write single coil)IZx s Lf=a—JL/\v & %L
(K]

uint32_t (*fp_function_codeb_t)(p_req_write_single_coil_t pt_req_write_single_coil,

p_resp_write_single_coil_t pt_resp_write_single_caoil );

(51%0]
p_req_write_single coil_t  pt_req_write_single coil  Write single coil R IEHRAMEHI S M= EARADRA
Dz
p_resp_write_single_coil_t pt_resp_write_single_coil Write single coil IN&T—4% £#&#T 2 iEEER~D KA
>4
[RY1E])
uint32_t 0:F% 1: 2%
fp_function_code6_t Modbus 7 7 >4 < 3 > a— K 6(Write single register)IZxtix L7z —JL/3y 4 B$L
(&)

uint32_t (*fp_function_code6_t)(p_req_write_single_reg_t pt_req_write_single_reg,

p_resp_write_single_reg_t pt_resp_write_single_reg);

(51%]
p_req_write_single reg t  pt_req_write_single reg  Write single register ERIEMM@ M S N -1EEHEKA~AD
RA 24
p_resp_write_single reg t pt_resp_write_single_reg  Write single register i & T — 42 Z 8T 2iEEER~D
RAE
[RY1E])
uint32_t 0:E% 1: B
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fp_function_code15_t Modbus 7 7 >4 < 3 >3 — K 15(Write multiple coils)IZxfh& Lf=a—)L/\v U B8k

(Ex]
uint32_t (*fp_function_code15_t) (p_req_write_multiple_coils_t pt_req_write_multiple_coils,
p_resp_write_multiple_coils_t pt_resp_write_multiple_coils);

(51%0]
p_req_write_multiple_coils_t  pt_req_write_multiple_coils ~ Write multiple coils ZK IE#RAMEH S =itk
~DRA B
p_resp_write_multiple_coils_t pt_resp_write_multiple_coils ~ Write multiple coils [&%& T — 4 Z1&#T 2HEEAK
~DRA B
[RY1E])
uint32_t 0:E% 1: B8

fp_function_code16_t Modbus 7 7 >4 < 3 >>a— K 16(Write multiple registers)IZ®fit L f=a—JL/\y 7 B

(Ex]
uint32_t (*fp_function_code16_t) (p_req_write_multiple_reg_t pt_req_write_multiple_reg,
p_resp_write_multiple_reg_t pt_resp_write_multiple_reg);

(51%]
p_req_write_multiple_reg t  pt_req_write_multiple_reg  Write multiple registers R &AM S W - HEE K
~DRA A
p_resp_write_multiple_reg_t pt_resp_write_multiple_reg  Write multiple registers [G&T— 4% Z# 3 215K
~DRA B
[RY1E])
uint32_t 0:E% 1: B8

fp_function_code23_t Modbus 7 7 >4 < 3 > a— F 23(Read/Write multiple registers)IZxtfis L7z —JL/3y 9 B
#

(E]
uint32_t (*fp_function_code23 t) (p_req_read_write_multiple_reg_t pt_req_read_write_multiple_reg,
p_resp_read_write_multiple_reg_t pt_resp_read_write_multiple_reg);

(51%]
p_req_read_write_multiple_reg t pt req_read_write_multiple reg  Read/Write multiple registers ZR {5 A°
RS hi-BER~DRS 24
p_resp_read_write_multiple_reg_t pt_resp_read_write_multiple_reg Read/Write multiple registers iz &7 —4

EIRMT SBER~NDKRA VB

(RY1E]
uint32_t 0:F% 1: 8%
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10.1.1.2 IP7 FLRAEHE
TARaNLRE YO DNHIETERT S APIHEIUTIZCHAYET,

Modbus_tcp_init_ip_table KRR IP JR FDIREERRTE

(E]
void_t Modbus_tcp_init_ip_table(ENABLE_FLAG e_flag,
TABLE_MODE e_mode);

(51%0]
ENABLE_FLAG e flag KRR K IP YR NOEMNESIEE
A%h: ENABLE, #£%): DISABLE
TABLE_MODE e_mode JRAMZBENTWBIP7Z FLADT 7 ERIEEE
7 4t AFE: ACCEPT, 77+ R457%: REJECT
[RY{E]
void_t

[T5—a—F])

(f#E5]
AL, RRAMIP YR COBEMEDES L URRMIP YR MIBEINIPT RLRATOT IR
EHRELET,

RAKIPYRMEDNT 74 FEIMEELRYFET,

Modbus_tcp_add_ip_addr KRR MIP R R~DEM

(E=X]
uint32_t Modbus_tcp_add_ip_addr(pchar_t pu8_add_ip);
(51%]
pchar_t pu8_add_ip KRR M IP 7 KL X(IPv4 REE)
f51. 192.168.1.100
(RY1E]
uint32_t IZ—1a—FK
(T5—a3—F]
ERR_OK IEERT
ERR_IP_ALREADY_PRESENT BET FLADNEEREH
ERR_MAX_CLIENT BERBOSRKEICELTLS
ERR_TABLE_DISABLED R b IP )R FAESNIKEE
€:57))

AREHIE, RAMIPYXMIEEELEZIP7 FLRAZEBMLET,
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Modbus_tcp_delete_ip_addr RRARIP YR RS DHEIR

(Ex]
uint32_t Modbus_tcp_delete_ip_addr(pchar_t pu8_del_ip);
(51%]
pchar_t pu8_del_ip RAKIP7 FLX(IPv4 RE2)
(RY1E]
uint32_t IZ5—3—Kk
(T5—a3—F]
ERR_OK EERT
ERR_IP_NOT_FOUND BELEZIP7Z FLAARDOMS AL
ERR_TABLE_EMPTY IJ R RHZE
ERR_TABLE_DISABLED )R SOENKE, THDE, =N EVWTIhORR b SOERLZIHTI1T
Do
(#255)

AE#IE, BELEIP7FLRAZRAMIP YR MOLHEIBRLET,
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10.1.1.3 2Ry
TORINREYITEETDHERIDAAL VRBIZHEYET,

Modbus_tcp_recv_data_task TCPRIET—242RY

(E]
void_t Modbus_tcp_recv_data_task(void_t);
(31%]
void_t
(RY{E]
void_t
(T5—a3—F]

€250

REIRYIE, BGEADV Ty FIDITHTIERERZETEIOEFLET. RIELI=/\Ty b
Modbus 7B R )LD/ y EMESIMERIEL. T5HBIE, RIEVERAF 1 —(A—ILKRY Y R)TEKR
DB EEEERAAFET, Fa2—DITIVRELSE V5472 MIITH—NED—REEZZELE

<}

o

Modbus_tcp_req_process_task TCPHY—nNE2 R

(E=]
void_t Modbus_tcp_req_process_task(void_t);
(51%]
void_t
(RY1E]
void_t
(£5—a—F]

(A&5%]

CDZRATFRELERAF 1 —(A =LKV I R)IERVALDEFLET, TCPH—NFLEIUTIL
THEBESNETNARITHTE/7Y FTHHZ EZHWT H=BIZ. BERNT7 Y FOAL—T ID Z1R3E
LET. BR/ANT7 Y A TCP H—NITHT HREL S, W&y EERL, TCPI 5472 M
BLET. BRNTY MDY TFTLTNRARIIHTH30LGL6E, T— b MEBAF 1 —([CBERZEKE
LET,
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Modbus_gateway_task TCP-L Y FPNT— DA RRY

(Ex]
void_t Modbus_gateway_task(void_t);
(51%]
void_t
(RY{E]
void_t
(T5—a3—F]

(##55)
CORRYIF, TCPH—NITERENFD ) TILTNA ZAANDT— 2 ENEBS 5:=-DIZT— o450
BRAX1—-ICHT 2BREHFLFT .
Fa1—MoEBERZEZGAHLTRELEZOS, WE/NTY FEERL, TCPYS47 2 MIEELFET,

Modbus_tcp_soc_wait_task TCP E#HEZITANE R Y

(E=]
void_t Modbus_tcp_soc_wait_task(void_t);
(51%]
void_t
(RY{E]
void_t
(T5—a3—F]

65!

ZDARAARTIE. Modbus T4 )L FDHR— K 502 & 1—HIZEBMEINF-R— FBEIZHTEZISATU R
NoDEHREEFEET, RALIPUR M EMLRIGZE, BESATWSAT7 I EREIZIE L THRESINIP
7 RLRIZHT HNEBETVET, EELAEDEEE. MELEVTY M IDEER) R MAEELET,
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Modbus_tcp_terminate_stack TCP XA v #T W

(Ex]

uint32_t Modbus_tcp_terminate_stack(void_t);
(51%]

void_t
(RY1E]

uint32_t I>—a—F
(T5—a3—F]

ERR_OK EERT

ERR_STACK_TERM A2 9 DETITRE

(#%E%]

A APl [ Modbus R2 vV 8 TEIEFET, X2V I E—FRIZIELT. ERMAPIBNFUHIAFES, R
4 w49 E— KH MODBUS_TCP_SERVER_MODE Mi54&. Modbus_tcp_server_terminate_stack () ZFF U
LET. RAYIVE—FBT— D4 E— FDIHFE. Modbus_tcp_server_terminate_stack()IZ1Z T.
Modbus_tcp_terminate_gateway stack()ZMUH LFE T,
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10.1.2 Modbus 1) 7 )L

10.1.2.1 O RaLRE Y QML
TR baALRE ) DML THERT S APIHFUTIZAY FT .

Modbus_serial_stack_init Modbus > ) 7ILR 4 v o O#EE

(E=X]
uint32_t Modbus_serial_stack_init(p_serial_stack_init_info_t pt_serial_stack_init_info,
p_serial_gpio_cfg_t pt_serial_gpio_cfg_t,
uint8_t u8_stack_mode,
uint8_t u8_slave_id);

(51%]
p_serial_stack_init_info_t  pt_serial_stack_init_info = LU FILBIENRT A —E2TF—TILADKRA 243
p_serial_gpio_cfg_t pt_serial_gpio_cfg_t WO R—b+ta2 T4 TL—230T—TILADKRA 24
uint8_t u8_stack_mode A2V DEEE— FERE
uint8_t u8_slave_id FIRARADAL—TID AL—TE—FDBEDHE

0

[RYi{E]
uint32_t IZ—1a—FK

[(T5—a—F]
ERR_OK EERT
ERR_INVALID_STACK_MODE AE I E—RFDIRENED
ERR_INVALID_SLAVE_ID A L—7 ID HEH
ERR_INVALID_STACK_INIT_PARAMS I1—HiEEDIEMICEHL/INTA—20HD
ERR_STACK_INIT 24 v DEBIZAK

[f7Er)

ARAPIFA—HFIHEEENFNFA—ETIITZLRAZ v )DL ETVET,
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AAPITIE, UTDINSA—2FEBELET,

a. p_serial_stack_init_info_t E&KIE ) 7ILBEICEET HHELEELET,

b. p_serial_gpio_cfg_t #&i&E{AI% RS485 BIEIZEAT 5 GPIO R— FlEIABEBA~DRA 2 ZHEEL
E3 2

c. u8_stack_mode [FRX A vV DFEHZEZIEELFET, FEESNEIZLY . REZ VY ITEFUTOVT Ih
DE—RFTEMELET,

A YY) E—FIEE =R
MODBUS_RTU_MASTER_MODE Modbus Stack RTU ¥ X 2 E— k Z:EiR
MODBUS_RTU_SLAVE_MODE Modbus Stack RTU X L—TJE— FZ&:ER
MODBUS_ASCII_MASTER_MODE Modbus Stack ASCIl ¥ X 2 E— K ZEiR
MODBUS_ASCII_SLAVE_MODE Modbus Stack ASCIl X L—JE— FZ&#R

d. u8_slave_id IZIZ, AL—TE—FRIZEIFHT/NA X ID 2EELFT, SIMTIEETEHEEIL. 1
~247 2B YET,

p_serial_stack_init_info_t #&:&{A K U p_serial_gpio_cfg_t #&:&AD /N5 A —F FEMIZDOULVTIX, 10.1.1.1
EFXFSRBLTIEEL,

Modbus_slave_map_init Modbus 77 >o L 3>a—FKIvETY API
(&)
uint32_t Modbus_slave_map_init (p_slave_map_init_t pt_slave_func_tbl);
(5%
p_slave_map_init_t pt_slave_func_tbl J7o92ava—RIVvEVTF—TIADKRA A
(RY{E]
uint32_t IZ—1a—FK
(T5—a3—F]
ERR_OK IEERT
ERR_INVALID_STACK_INIT_PARAMS  5|%iA% NULL
ERR_MEM_ALLOC A EHERICKK
(AZE5%)

—® API (&, Modbus TCP &R LRA%ICE Y F9, M. 10111 EZSRL TS,
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10.1.2.2
YARE—FTHERT S APIHEZUTIZHY ET,

TRAE—F AP

Modbus_read_coils

)

Read coils 17

uint32_t Modbus_read_coils(p_req_read_coils_t pt_req_read_caoils,

p_resp_read_coils_t pt_resp_read_coils,

fp_callback_notify_t fp_callback_notify);

(51%]

p_req_read_coils_t
p_resp_read_coils_t
fp_callback_notify_t

pt_req_read_coils
pt_resp_read_coils
fp_callback_notify

read coil EXR T— A EARA~ADRA V42

read coil R&T— 2 B EARADRA 42

/r7ayx U E— R, BMAI—LAY VEBADRA
VAERELET, NULLBMEESAI-HE. APIIXTRYFY
JE—FTEELET,

(RY1E]

uint32_t I>—a—F
[(T5—a—F]

ERR_OK EERT

ERR_SYSTEM_INTERNAL
ERR_ILLEGAL_NUM_OF_COILS
ERR_INVALID_SLAVE_ID
ERR_MEM_ALLOC
ERR_SLAVE_ID_MISMATCH

ERR_CRC_CHECK
ERR_LRC_CHECK
ERR_FUN_CODE_MISMATCH

ERR_ILLEGAL_FUNCTION
ERR_ILLEGAL_DATA_VALUE

A—IRY D RAADEZIEICEK

SR L2 (number of coils) AMEREMEICURE > TLVE L

A L—JIDAEHTH L

AEFERIZRK
ZELEEET—ADORL—TJIDAF—E (BREH LI L—TLUsNH
HREIRE>TET)

CRCFz vy TEE (RTUE—F)

LRCFz vy TEE (ASCIE—F)
ZFELERET—2DT77 092303 —FRAFR—H (BERLET705
23— FUSNDEEIR>TET)

LT ara—KAEDICHE > TULVEL
BET—RICEENH D

APIMTS—%RLT=

€5

AAPIE, 2729 3>a0—FKReadcoils ZAL—TFNA R LTERT BHESIZFERALET,
S8, WET—AIFEDELYET,
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- Read coils 3k 7— 7 /L (req_read_coils_t)
typedef struct _req_read_coils{

uint16_t  u16_transaction_id; rFEZU¥S 30 IDIEE Y
uint16_t  u16_protocol_id; 7R ra)LIDIEE Y/

uint8_t u8_slave_id; *AL—7ID*

uint16_t  u16_start_addr; [*1)—F3 % coill DFAIET FL R */
uint16_t  u16_num_of_coils; [* 1) — KF¥ % coil DA */

Yreq_read_coils_t, *p_req_read_coils_t;

- Read coils [&%&7— 7L (resp_read_coils_t)
struct _resp_read_coils{

uint16_t  u16_transaction_id; rFEZU¥S 30 IDIEE Y

uint16_t  u16_protocol_id; 7R ra)LIDIEE Y/

uint8_t u8_slave_id; *ZXL—JID (ERID) ¥

uint8_t u8_exception_code; FERIZHLTIS—ZRELEGERIZ 0 LS ZERTE.

EERTOHEEIF0EHRTE, O ADEESNZESE.
aru8_data IFEMEGTYET, ¥/
uint8_t u8_num_of bytes; FY—=FLET—20/1 14 MY
uint8_t aru8_data[MAX_DISCRETE_DATA];, /* U—KT—4 *
Yresp_read_coils_t, *p_resp_read_caoils_t;
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Modbus_read_discrete_inputs

(ExX]

Read discrete inputs 1T

uint32_t Modbus_read_discrete_inputs(p_req_read_inputs_t pt_req_read_inputs,

p_resp_read_inputs_t pt_resp_read_inputs,
fp_callback_notify_t fp_callback_notify);

(51%]
p_req_read_inputs_t  pt_req_read_inputs Read input R T— 2 BER~DRA > 2
p_resp_read_inputs_t pt_resp_read_inputs Read input & T— 2 BER~ADRA >4
fp_callback_notify_t fp_callback_notify /27ayXxUTE— R, BMAI—LAY YEHADR
AUAERELET . NULLATEESnzIGE. APIIEZT O
yEVGE—RTEELET,
[RY1E])
uint32_t IS5S—a—FK
(T5—a—F]
ERR_OK EERT

ERR_SYSTEM_INTERNAL
ERR_ILLEGAL_NUM_OF_INPUTS
ERR_INVALID_SLAVE_ID
ERR_MEM_ALLOC
ERR_SLAVE_ID_MISMATCH

ERR_CRC_CHECK
ERR_LRC_CHECK
ERR_FUN_CODE_MISMATCH

ERR_ILLEGAL_FUNCTION
ERR_ILLEGAL_DATA_VALUE

ARy ADEZIEITERK

e+ LE (number of inputs) AMEFRIEIZINE > TLVALY

A L—TJIDNEFTHLY

AERERIZRK
ZELEGET—4DORL—JIDAF—8 (BR#H LA L—TLs
MEIGEINR->TEF)

CRCFz vy TEE (RTUE—F)

LRCFz vy TERE (ASCIE—F)
SFELEBRET—4207792a3ya—FRAF—% (BERLE=T77>
733 a—RFUSNDRENR>TET)

LI arya—RAEMICHE > TLER
KET—RICEENHD

(A&5R)

AAPIIE, 772493 >a— K Readdiscrete inputs X L—J T/ RIZx L TERT HHEIZHER
LET, APINIS—%RLIzGE. BRET—REEBUNELGYET,
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- Read inputs &3k 7— 7 JL(req_read_inputs_t)
typedef struct _req_read_inputs{

uint16_t  u16_transaction_id; rFEZU¥S 30 IDIEE Y

uint16_t  u16_protocol_id; 7R ra)LIDIEE Y/

uint8_t u8_slave_id; *AL—7ID*

uint16_t  u16_start_addr; [* 1) — K9 % discrete inputs DFAIRT FL X */
uint16_t  u16_num_of_inputs; FY)—RTBLOR2OESE

Yreq_read_inputs_t, *p_req_read_inputs_t;

- Read inputs 5% 57— 7 )L (resp_read_inputs_t)
typedef struct _resp_read_inputs{

uint16_t  u16_transaction_id; rFEZU¥S 30 IDIEE Y

uint16_t  u16_protocol_id; 7R ra)LIDIEE Y/

uint8_t u8_slave_id; *AL—7ID*

uint8_t u8_exception_code; FERIZHLTIS—ZRELEGERIZ 0 LS ZERTE.

EERTOHEEIF0EHRTE, O ADEESNZESE.
aru8_data IFEMEGTYET, ¥/
uint8_t u8_num_of bytes; FY—=FLET—20/1 14 MY
uint8_t aru8_data[MAX_DISCRETE_DATA];, /* U—KT—4 *
Yresp_read_inputs_t, *p_resp_read_inputs_t;

R0O1AN4862JJ0103 Rev.1.03 Page 85 of 155
2020/11/20 RENESAS



RX72M Group BIER— K Modbus RA—+r7 v T =27

Modbus_read_holding_registers  Read holding registers £1T

(Ex]
uint32_t Modbus_read_holding_registers(p_req_read_holding_reg_t pt_req_read_holding_reg,
p_resp_read_holding_reg_t pt_resp_read_holding_reg,
fp_callback_notify_t fp_callback_notify);

(5%
p_req_read_holding reg_ t  pt_req_read_holding_reg Read holding reg. B3R T— 2 iE:&EERADRA >4
p_resp_read_holding reg t pt_resp_read_holding reg  Read holding reg.[l6 & T — 2 & EK~DKRA >4
fp_callback_notify_t fp_callback_notify Jr7AayxUdE— R, BMAI—LNY
VEABADRA U2 EHBELES, NULL b5
EINf=HZE. APIIZ70vyX 2S5 E—KRTE

ELET,
[RY{E]
uint32_t IZ—1a—FK
(T5—a—F]
ERR_OK EE#ET
ERR_SYSTEM_INTERNAL A—ILR Y 9 ADEZIEITKK
ERR_ILLEGAL_NUM_OF REG & L% (number of registers) AMEAHR{EIZIRE - TULVAL
ERR_INVALID_SLAVE_ID AL—JIDRAEHTHN
ERR_MEM_ALLOC A EHERICRE

ERR_SLAVE_ID_MISMATCH ZELEBET—EDRAL—JIDAF—H (BREHLEZAL—TLUSNHS
IEEMR > TET)

ERR_CRC_CHECK CRCF w4 TE¥ (RTUE—FK)
ERR_LRC_CHECK LRCF v ¥ TE# (ASCIE—K)

ERR_FUN_CODE_MISMATCH Z{ELEBETF—40 772943 va— REAF—8 (ERLET7V9 Y
32a— FLUSNDIEENR->TER)

ERR_ILLEGAL_FUNCTION LT 7 UYL 3a— RREBIZHE > TLEN

ERR_ILLEGAL_DATA VALUE EETF—42ICREAH S

(f#55%)
AAPI I, 77 >% > 3>a— K Read holding registers # A L—JT/3f A2 L TERT 215812 F
FALET. APINIS—%2RLI-GE. RET R EEBHELYETS,
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- Read holding registers 23k 57— 7 JL(req_read_holding_reg_t)
typedef struct _req_read_holding_reg{

uint16_t  u16_transaction_id; rFEZU¥S 30 IDIEE Y

uint16_t  u16_protocol_id; 7R ra)LIDIEE Y/

uint8_t u8_slave_id; *AL—7ID*

uint16_t  u16_start_addr; [* 1) — K9 % holding register OB T F L X */
uint16_t  u16_num_of reg; FY)—RTBLOR2OESE

Yreq_read_holding_reg_t, *p_req_read_holding_reg_t;

- Read holding registers ix%& 75— 7 JL(resp_read_holding_reg_t)
typedef struct _resp_read_holding_reg{

uint16_t  u16_transaction_id; rFEZU¥S 30 IDIEE Y

uint16_t  u16_protocol_id; 7R ra)LIDIEE Y/

uint8_t u8_slave_id; *AL—7ID*

uint8_t u8_exception_code; FERIZHLTIS—Z2BELIZIEEICOUNERTE. EE

BTOBEEIL0EZRE, O USNDERESN-IES.
aru16_data [(EEME G Y FET, ¥/
uint8_t u8_num_of bytes; FY—=FLET—20/1 14 MY
uint16_t  aru16_datalMAX_REG_DATA], /*U—FT—4 %
Yresp_read_holding_reg_t, p_resp_read_holding_reg_t;
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RX72M Group BIER— K Modbus RA—+r7 v T =27

Modbus_read_input_registers Read input registers 4T

(Ex]
uint32_t Modbus_read_input_registers(p_req_read_input_reg_t pt_req_read_input_reg,
p_resp_read_input_reg_t pt_resp_read_input_reg,
fp_callback_notify_t fp_callback_notify);

(5%
p_req_read_input_reg_t pt_req_read_input_reg Read input reg. B3R T — 2 BEA~NDRA >4
p_resp_read_input_reg t pt_resp_read_input_ reg  Read input reg. G &ET— R EEERADKRA 242
fp_callback_notify_t fp_callback_notify Jr7RayxUdE— R, BMAa—LNYY
BAHADRA VI EIBEELET . NULLAEE S
nizBmE. APLIE DOy XU E—FTEIMELE

ES
[RY1E])
uint32_t I5—1—F
(T5—a—F]
ERR_OK EERT
ERR_SYSTEM_INTERNAL A—ILRY I RADEBEIEEK
ERR_ILLEGAL_NUM_OF REG FiAH L (number of registers) AMEHREICIRE > TLVEL
ERR_INVALID_SLAVE_ID A L—JIDREHTHL
ERR_MEM_ALLOC A B HERICRK
ERR_SLAVE_ID_MISMATCH ZELERET—2DAL—JIDAFR— (BREH LA L—TLUsH,
SIGEMNR->TET)
ERR_CRC_CHECK CRCFz vV TE®E (RTUE—K)
ERR_LRC_CHECK LRCFz vy TRE (ASCIE—F)

ERR_FUN_CODE_MISMATCH RELERET 20772923 03—FAF—8 (EXRLE7729
Larva—FUSNDEENR>TEFR)

ERR_ILLEGAL_FUNCTION L TFUO I aA—FRERICAE TN
ERR_ILLEGAL_DATA VALUE BET—RICEENDHD
(A%E%]

AAPIIE, 7729 3a>a—FK Readinputregisters # A L—J T/ Rt LTERT SH5EZEH
LET. APINTIS—%RLI-BE. RET R EEBHELYFET,
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RX72M Group

BIER— K Modbus R4 — r7 vy Fw=a7FI

- Read input registers 23K 7— 7 )L (req_read_input_reg_t)

typedef struct _req_read_input_reg{

uint16_t u16_transaction_id;
uint16_t u16_protocol_id;
uint8_t u8_slave_id;
uint16_t u16_start_addr;
uint16_t u16_num_of _reg;

Yreq_read_input_reg_t, *p_req_read_input_reg_t;

FESUYST 32 IDIEE Y

7B ka)LIDEE ¥

*AL—7ID*

/* 1) — K9 % input register DBIAT KL X */
FYU—FFTBLIREOERK

- Read input registers &7 — 7 JL(resp_read_input_reg_t)

typedef struct _resp_read_input_reg{

uint16_t u16_transaction_id;

uint16_t u16_protocol_id;

uint8_t u8_slave_id;

uint8_t u8_exception_code;

uint8_t u8_num_of_bytes;

uint16_t aru16_data[MAX_REG_DATA];

Yresp_read_input_reg_t, p_resp_read_input_reg_t;

FESUHS T3 IDIEE Y

F7Ora)LIDIEE

*AL—7JID*

FERIHLTIS—ZRHE LGEEIC0 LS EERE.
BTOBEIL0ZHRTE, O UNASREShEIHE.
aru16_data [(EEME G Y FET, ¥/
FY)—=FLzT—32 0/ 1 R

FY—RF—=%5%

EE
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RX72M Group BIER— K Modbus RA—+r7 v T =27

Modbus_write_single_coil Write single coil T

(Ex]
uint32_t Modbus_write_single_coil(p_req_write_single_coil_t pt_req_write_single_coil,
p_resp_write_single_coil_t pt_resp_write_single_coil,
fp_callback_notify_t fp_callback_notify);

(51%]

p_req_write_single_coil_t
p_resp_write_single_coil_t
fp_callback_notify_t

pt_req_write_single_coil
pt_resp_write_single_coill
fp_callback_notify

Write single coil R 7T — 2 & AR~DRA 42
Write single coil [&& T — 2 HiEA~DRA >4
/070vyX U5 E— R, BHAI—ILNY
VEABADRA U2 EHBELES, NULL b5
EINf=HZE. APIIZ70vyX 2S5 E—KRTE

ELET,
[RY1E])
uint32_t I5—1—F
(T5—a—F]
ERR_OK EERT
ERR_SYSTEM_INTERNAL A=Y ADEZEITRK
ERR_ILLEGAL_OUTPUT VALUE HhiEEENTFIE
ERR_INVALID_SLAVE_ID A L—JIDREHTHL
ERR_MEM_ALLOC A B HERICRK

ERR_SLAVE_ID_MISMATCH

ERR_CRC_CHECK
ERR_LRC_CHECK
ERR_FUN_CODE_MISMATCH

ERR_ILLEGAL_FUNCTION
ERR_ILLEGAL_DATA VALUE

ZELEEET DR L—TJIDAF—H (BREH LR L—TLsH
SHHREIRE>TET)

CRCF vy TEE (RTUE—F)

LRCFz vy TRE (ASCIE—F)
ZFELERET—2DT77 0923 a—FRAFR—H (ERLET70Y
23— FUSNDEEIR>TET)

L IJ7rooara—FREMICHE > TV
BET—RICEENHD

(f#55%)
AKAPIIE, 772923 >a—F Write single coil #X L—JF/1\A R LTEKRT HBEICHERALE
TO
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RX72M Group BIER— K Modbus RA—+r7 v T =27

- Write single coil 3k 7 — 7 JL(req_write_single_coil_t)
typedef struct _req_write_single_caoil

uint16_t u16_transaction_id; rFEZU¥S 30 IDEE Y
uint16_t u16_protocol_id; 7R ra)LIDIEE Y/

uint8_t u8_slave_id; *AL—7ID*

uint16_t u16_output_addr; 354 b3 5col D7 FLR Y
uint16_t u16_output_value; o4 T BEY

Yreq_write_single_coil_t, *p_req_write_single_caoil_t;

- Write single coil &% 75— 7' JL(resp_write_single_coil_t)
typedef struct _resp_write_single_coil{

uint16_t u16_transaction_id; rFEZU¥S 30 IDIEE Y

uint16_t u16_protocol_id; 7R ra)LIDIEE Y/

uint8_t u8_slave_id; *AL—7ID*

uint8_t u8_exception_code; FERIZHLTIS—ZRELEIGEIC0UNERTE, EER
TOHBEX0EH/KE, ¥/

uint16_t u16_output_addr; F24bkLET7ELRY

uint16_t u16_output_value; Fo4 LT —32 %

Yresp_write_single_coil_t, *p_resp_write_single_coil_t;

R0O1AN4862JJ0103 Rev.1.03 Page 91 of 155
2020/11/20 RENESAS



RX72M Group BIER— K Modbus RA—+r7 v T =27

Modbus_write_single_reg Write single register 1T

(Ex]
uint32_t Modbus_write_single_reg(p_req_write_single_reg_t pt_req_write_single_reg,
p_resp_write_single_reg_t pt_resp_write_single_reg,
fp_callback_notify_t fp_callback_notify);

(5%
p_req_write_single reg_t pt_req_write_single_reg Write single reg. B3R T — 2 & A~NDRA >4
p_resp_write_single reg t  pt_resp_write_single reg Write single reg. it & T — 2 BERNDRA V2
fp_callback_notify_t fp_callback_notify Jr7AayxUdE— R, BMAI—LNY
VEABADRA U2 EHBELES, NULL b5
EINf=HZE. APIIZ70vyX 2S5 E—KRTE

ELET,
[RY1E])
uint32_t IZ—1a—FK
(T5—a—F]
ERR_OK EERT
ERR_SYSTEM_INTERNAL ARy Y ADEZEITKK
ERR_INVALID_SLAVE_ID A L—TIDREFH T
ERR_MEM_ALLOC AEHERICKK

ERR_SLAVE_ID_MISMATCH RELERET—2OXAL—JIDBFR—8 (BEREZHLELZAL—TUSD L
EEMRS>TER)

ERR_CRC_CHECK CRCFz vy TEE (RTUE—F)
ERR_LRC_CHECK LRCF vy TEE (ASCIE—F)

ERR_FUN_CODE_MISMATCH RELEBETF—4NI77o9ava—RHAF—B (EXRLEI7709 %
3 a—FLUSDORENR->TER)

ERR_ILLEGAL_FUNCTION Iy aya—FBREDICHETUHVEL

ERR_ILLEGAL DATA VALUE ET—42ICRELAHD

(f#55%)
AAPI I, 77249 >3 >a— K Write single register # A L—J T/3/ R LTER T BB AICHEH
ENFET,
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RX72M Group BIER— K Modbus RA—+r7 v T =27

- Write single register 23K 7— 7 JL(req_write_single_reg_t)
typedef struct _req_write_single_reg{

uint16_t u16_transaction_id; MRS 3 IDIEE Y
uint16_t u16_protocol_id; 7R ra)LIDIRE ¥/

uint8_t u8_slave_id; *AL—7ID*

uint16_t u16_register_addr; 54 FTBHBLORIDT KELRY
uint16_t u16_register_value; K4 MTET—5 "

Yreq_write_single_reg_t, *p_req_write_single_reg_t;

- Write single register > &7 — 7 JL(resp_write_single_reg_t)
typedef struct _resp_write_single_reg{

uint16_t u16_transaction_id; RS9 3 IDIEE Y

uint16_t u16_protocol_id; 7R ra)LIDIRE ¥/

uint8_t u8_slave_id; *AL—7ID*

uint8_t u8_exception_code; FERIZFLTIS—ZRELIGEICOUNERE. EERTOD
BEIF0EHRE.

uint16_t u16_register_addr; FS4LIEELPREIDT RLR Y

uint16_t u16_register_value; M54 bLEzT—32 %

Yresp_write_single_reg_t, *p_resp_write_single_reg_t;
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Modbus_write_multiple_coils Write multiple coils 3217

(Ex]
uint32_t Modbus_write_multiple_coils(p_req_write_multiple_coils_t pt_req_write_multiple_coils,
p_resp_write_multiple_coils_t pt_resp_write_multiple_coils,
fp_callback_notify_t fp_callback_notify);

(51%]

p_req_write_multiple_coils_t
p_resp_write_multiple_coils_t
fp_callback_notify_t

pt_req_write_multiple_coils
pt_resp_write_multiple_coils
fp_callback_notify

Write multiple coils ER 7 — 2 #EEARA~DKRA 42
Write multiple coils i&& 7 — 2 #EE&EAR~DRA U4
/078y ®UJE— R, BHAI—LN
Y IBEA~ADRA A EEELEFT, NULL

NEEINFEEE. AP0y X U9 E—

FTEIMELET .
(RY1E]
uint32_t IS5S—a—FK
(£5—a—F]
ERR_OK EERT

ERR_SYSTEM_INTERNAL
ERR_ILLEGAL_NUM_OF_OUTPUTS
ERR_INVALID_SLAVE_ID
ERR_MEM_ALLOC
ERR_SLAVE_ID_MISMATCH

ERR_CRC_CHECK
ERR_LRC_CHECK
ERR_FUN_CODE_MISMATCH

ERR_ILLEGAL_FUNCTION
ERR_ILLEGAL_DATA VALUE

A—ILR Yo RADEBEI LK

EEH LE (number of outputs) AMEHRAEIZURE > TLVE W

A L—JIDAEHTH L

AERERIZRK

ZELEGEET DR L—JIDAF—8 (BREH LA L—TLs
MOIREIR->TEF)

CRCFz vy TEE (RTUE—F)

LRCFz vy TERE (ASCIE—F)
ZELERET—2D 77092303 —RFRAFR—8 (ERLE77Y
93 ara—RUNDKREIER > TE )

L IJ7rooarya—FREICHE > TV
BET—RICEENH D

(f#55%)
A APl I, 77> <3 >a— K Write multiple coils # A L— 7 T/8f RIZ L TERT H5EIZFEAL
EX R
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RX72M Group

BIER— K Modbus R4 — r7 vy Fw=a7FI

- Write multiple coils &3R5 — 7 JL(req_write_multiple_coils_t)
typedef struct _req_write_single_reg{

uint16_t
uint16_t
uint8_t
uint16_t
uint16_t
uint8_t
uint8_t

u16_transaction_id;
u16_protocol_id;
u8_slave_id;
u16_start_addr;
u16_num_of_outputs;
u8_num_of_bytes;

FRSUYS 3V IDIEE Y
F7Ora)LIDIEE
*AL—7JID*

I* 54 b3 % coil DBABT7 KL X ¥/
* 54 b9 % coill DA */

PS54 RTET—2D/INA MY

aru8_data[MAX_DISCRETE_DATA]; /* 54 k7—%*
Yreq_write_single_reg_t, *p_req_write_single_reg_t;

- Write multiple coils it>%& 7 — 7 JL(resp_write_multiple_coils_t)
typedef struct _resp_write_multiple_coils{

uint16_t
uint16_t
uint8_t
uint8_t

uint16_t
uint16_t

u16_transaction_id;
u16_protocol_id;
u8_slave_id;
u8_exception_code;

u16_start_addr;
u16_num_of_outputs;

FhSo¥o a0 IDIEE Y

7o ra)LIDEEE Y

FAL—7JID¥

FERIZFHLTIZ—ZBE LGS0 USNEERE,
EERTOEAIL0EHRTE, ¥/

54 LB 7 KLR Y

24 kLIzT—4 %

Yresp_write_multiple_coils_t, *p_resp_write_multiple_coils_t;
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RX72M Group

BIER— K Modbus R4 — r7 vy Fw=a7FI

Modbus_write_multiple_reg

)

Write multiple registers 17

uint32_t Modbus_write_multiple_reg(p_req_write_multiple_reg_t pt_req_write_multiple_reg,

p_resp_write_multiple_reg_t pt_resp_write_multiple_reg,
fp_callback_notify_t fp_callback_notify);

(51%]

p_req_write_multiple_reg_t
p_resp_write_multiple_reg_t
fp_callback_notify_t

pt_req_write_multiple_reg
pt_resp_write_multiple_reg
fp_callback_notify

Write multiple reg. B3R T— 2 @& AADRA >4
Write multiple reg.J&& 7 — 2 HiEAADRA 4
/078y ®UJE— R, BHAI—LN
Y IBEA~ADRA A EEELEFT, NULL
NEEINFEEE. AP0y X U9 E—

FCEMELET,
[RY{E]
uint32_t I5—a—F
(T5—3—F]
ERR_OK EE#T

ERR_SYSTEM_INTERNAL
ERR_ILLEGAL_NUM_OF REG
ERR_INVALID_SLAVE_ID
ERR_MEM_ALLOC
ERR_SLAVE_ID_MISMATCH

ERR_CRC_CHECK
ERR_LRC_CHECK
ERR_FUN_CODE_MISMATCH

ERR_ILLEGAL_FUNCTION
ERR_ILLEGAL_DATA VALUE

A—ILR Y 9 ADEZIEITKK

EEH L (number of registers) AMEHREIZIRE > TLVEW

A L—TJIDAEHTH L

AEVYRERIZKK

RELEEET—HIDAL—TJIDAF—H (BRELLEZAL—TLUNALS
ISEMR>TESR)

CRCFz v ¥ TEE (RTUE—F)

LRCF vy TEE (ASCIE—F)
SFELERET—424D 770923 0a—FRAR— (BERLEI77V5Y
32a— FLUSNDIEENR->TER)
LTI ara— KRERIZE>TLEN

BET—RIZEENHD

(f#55%)
A APl I, 77249 <3 >a— K Write multiple registers # R L—J 7 /34 RIZxt LTER T BHEICE
REhET,
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RX72M Group

BIER— K Modbus R4 — r7 vy Fw=a7FI

- Write multiple registers Z3k 7— 7 JL(req_write_multiple_reg_t)
typedef struct _req_write_multiple_reg{

uint16_t
uint16_t
uint8_t

uint16_t
uint16_t
uint8_t

uint16_t

u16_transaction_id;
u16_protocol_id;
u8_slave_id;
u16_start_addr;
u16_num_of _reg;
u8_num_of_bytes;

FESUYI 3V IDIRE Y

7O ko)L IDIEE ¥/
*RL—=7JID*

P34 RTHLORADBET FLR Y
M4 MTEHELORZDOE Y

R O o R OVAC G~ O

aru16_data[MAX_REG_DATA]; /* 54 k5—% */
}req_write_multiple_reg_t, *p_req_write_multiple_reg_t;

- Write multiple registers &2 7— 7 JL(resp_write_multiple_reg_t)
typedef struct _resp_write_multiple_reg{

uint16_t
uint16_t
uint8_t
uint8_t

uint16_t
uint16_t

u16_transaction_id;
u16_protocol_id;
u8_slave_id;
u8_exception_code;

u16_start_addr;
u16_num_of_reg;

RS9 3  IDIBE Y

7o kaLIDIEE ¥/

*XL—7JID*
FERIZHLTIS—Z2BRE LIGAIC 0 UNERTE, EER
TOEHEEIF0EHRE, ¥/

* 54 FLIBRT7 FLR

54 RLELYRE2DES

Yresp_write_multiple_reg_t, *p_resp_write_multiple_reg_t;
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RX72M Group BIER— K Modbus RA—+r7 v T =27

Modbus_read_write_multiple_reg Read/Write multiple registers 34T

(Ex]
uint32_t Modbus_read_write_multiple_reg(p_req_read_write_multiple_reg_t pt_req_read_write_multiple_reg,
p_resp_read_write_multiple_reg_t pt_resp_read_write_multiple_reg,
fp_callback_notify_t fp_callback_notify);

(5%
p_req_read_write_multiple_reg t pt_req_read_write_multiple reg  Read/Write multiple reg. B3R 7 — 42 #&:& {4
ADRA 43
p_resp_read_write_multiple_reg_t pt_resp_read_write_multiple_reg Read/Write multiple reg. i &5 — 4 #:& 1A
~DRA A
fp_callback_notify t fp_callback_notify Jo7nyXxo 00— R, &MA
=NV VBEEA~ADKRA V2 %18
EFLEFT, NULLAIEE S NT-I5E.
APIIE7RYy XU E—RFTEELE
ES
[RY{E]
uint32_t IZ—1a—FK
(T5—a3—F]
ERR_OK EEERT
ERR_SYSTEM_INTERNAL A—ILRY I AMEREITERE
ERR_ILLEGAL_OUTPUT VALUE Ha i L/E=AAKICRELRHD
ERR_INVALID_SLAVE_ID ZL—JIDHEHTHL
ERR_MEM_ALLOC A EHERICRE

ERR_SLAVE_ID_MISMATCH ZELEBET—EDRAL—JIDAF—H (BREHLEZAL—TLUNHS
IEEMR > TET)

ERR_CRC_CHECK CRCF w4 TE¥ (RTUE—FK)
ERR_LRC_CHECK LRCF v ¥ TE# (ASCIE—K)

ERR_FUN_CODE_MISMATCH Z{ELEBETF—40 772943 va— RAF—8 (ERLET7V9 Y
32a— FLUSNDIEENR->TER)

ERR_ILLEGAL_FUNCTION LT 7 UYL 3a— RREBIZHE > TLEN

ERR_ILLEGAL_DATA VALUE EETF—42ICREAH S

(f#55%)
AAPIE., 77 >4 > 3>a— K Read/Write multiple registers 2 XA L— J 7/ RIZx L TEKRT 515
BICERAINET, APINIS—%RLIBE. BRET—REEDHERYET,
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RX72M Group BIER— K Modbus RA—+r7 v T =27

- Read/Write multiple registers 3k 7— 7' JL(req_read_write_multiple_reg_t)
typedef struct _req_read_write_multiple_reg{

uint16_t  u16_transaction_id; rFEZU¥S 30 IDIEE Y

uint16_t  u16_protocol_id; 7R ra)LIDIEE Y/

uint8_t u8_slave_id; *AL—7ID*

uint16_t  u16_read_start_addr; FY)—RTBHLORIDOBBT FLR Y
uint16_t  u16_num_to_read; FY)—RTBLOR2OESE

uint16_t  u16_write_start_addr; Fo24RTBHLORIDOFEBT FLR Y
uint16_t  u16_num_to_write; PS4 bFBLORZDOESR

uint8_t u8_write_num_of bytes; FoA4AMTAT—2D/N1 MY
uint16_t  aru16_datal]MAX_REG_DATA]; FoA4bTET—45 "

Yreq_read_write_multiple_reg_t, *p_req_read_write_multiple_reg_t;

+ Read/Write multiple registers &2 7 — 7 )L (resp_read_write_multiple_reg_t)
typedef struct _resp_read_write_multiple_reg{

uint16_t  u16_transaction_id; RS9 3 IDIEE Y

uint16_t  u16_protocol_id; 7o ka) IDIEE

uint8_t u8_slave_id; FZRL—JID*¥

uint8_t u8_exception_code; FERICHLTIS—ZERE LEEIC 0 LS 28R,

EERTOGERIF0ZHE. O LALNRESNI-HSE.
aru16_read_data [FEHEGTYET, */
uint16_t  u8_num_of bytes; FEHFLEZT—20/ A MY
uint16_t aru16_read_datal]MAX_REG_DATA];, /*VJ—KT—% *
Yresp_read_write_multiple_reg_t, *p_resp_read_write_multiple_reg_t;
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RX72M Group BIER— K Modbus RA—+r7 v T =27

Modbus_callback_notify BRA—IL/NY B

(Ex]

void Modbus_callback_notify(uint32_t u32_resp_code);
(51%]

uint32_t u32_resp_code BEIS—a—FK
(RY{E]

void_t
(£5—a—F]

€250

ABHIE. FUE LT TaA—ANAYIEHMEEFZLTOERWNMESIZ, RV VICK>THEUHEEINET D
AIRDA—NYVERICHEYET, ChlE. KRXREZVIDBRIREIE—FOBEOAHBERINET,
Read/Write RN A L—THWSLHET—REZMBETHEE. X2 vV FEFIA-a—LA\Y I EHE
HUHELET,
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RX72M Group BIER— K Modbus RA—+r7 v T =27

10.1.2.3 2R
UTDAPIHEZRI DA VEBIZRY FET,

Modbus_serial_task Modbus 1) 7 JLALEER R 4

(Ex]
void_t Modbus_serial_task(void_t);
(51%]
void_t
(RY{E]
void_t
(T5—a3—F]

€250

CDRARYIE, REYIE—FIZIELT, AL—TFRRFYREZE—FDRRAYELTETEINET,
AAYIE—FNIRZE—RDBE. 2RI E1—FILDEREFLES., 1—HITLYKT7 VY
2ava—FRAPIALERNH IS, BRONBEZRIILFT, BENGZRFNE, N7y FEBEL.
AL—TTNARIZFDINry FEZEEL. AL—ThHDOREEFLET., 1—HFITk>2Ta—ii\vs
B RBEIATONIE, 2RVEEET—IZEHITZOI—LUNYIBEBEFTHELET,
AEAYYE—RFBRAL—TE—FDFE. COFRIVIERREITNAANLDT—22EEZHBET, T
— A ERIETHE. ZIE/\T Y FEEFL Modbus /87w LI, &7 93 va— R Lz
BERITLEZOL, IBE/NTy FEBELIRZAIICEELET,

Modbus_serial_recv_task Modbus ') 7Ly RZ{EZ R

(E=X]

void_t Modbus_serial_recv_task(void_t);
(51%]

void_t
(RY{E]

void_t

(£5—a—F]

€257

CDRARGIE, DUTNIF D T—RZEITERAINET,

SUTIVIF ZEBNYRAHA N CDBREET DL, SUTILIFDLRIET—2DHEAH LETL.
RTU/ASCI & E— FIZdiE LNy 77y oS MBEZFEUH LET,

SYTILIF RT—2RENYAHERHETEE, RT—2REVAHBRSAN\BHEFUHLET, R
T—RRAE|YAHREROFEM-DOLNTIX, TRXT2ZMBER—F N—FHz73=a7I)] #8BLTL
Z&0LN,

RAREIYIAHEZRET D E. Ny T7 Y VT EILEREBEEFUHLETS,
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RX72M Group BIER— K Modbus RA—+r7 v T =27

Serial recv_ task _ Modbus YU P LTS REZRY

(Ex]
void Serial_recv_task(void);

[51%]
void

[RY1E]
void

(£5—a—F]

(##55)
CDRERIIFE DUTIIFNoDT—EZEFEIYRAAZREL, SUTILIFREBVAHARV M E
RESEFT,

Modbus_serial_stack_terminate Modbus 1) 7 L2 X9 &7 A8

(Ex]

uint32_t Modbus_serial_stack_terminate(void_t);
(51%]

void_t
(RY1E]

uint32_t I>—a—F
(T5—a3—F]

ERR_OK EERT

ERR_STACK_TERM ARV IETIZRE

(f#E5]
AAPIE, BIEPDLITILRE Y I ERTEEET,
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10.1.3 1—HEEEE

A—HEBREREUTICSRT 77/ ILTERELTLET,
/ r_modbus_rx/src/src/modbus_user.c

AL—TE—FBIC, 87729230 0BT 50T, 12— ERD Read/Write B #ERAL F
ER

Coil/Discrete Input/holding resister/input register D& 7 F L XA D*fI59 5. Read/write Bi$h& 2D T7—7
LWERELTVWET,

LUTFICRT LS ICA—YERBEBERTET 5 &, Coil 7 FLR 00001(F 7Y b 0)DFHEHAAHERAE
f=%BEa. 279 3ra—FK 1 OM0ERI$ cd_fun_code01()l&. Coil ® Read B T—T /L
MB_Coils_Read[]h* 5. Coil 7 KL X 00001 @ Coil Read L ¥EE§ % MB_Coil Read_00001 ZFFUH L F
ED

/*Read processing function of Coil address 00001 (offset 0) */
uint8_t MB_Coil_Read_00001(uint8_t *coil)
{

*coil = 0;

if (LEDO == 0)

{

*coil |=1;

}

g_Coils_Area[0]="coil;

return ERR_OK;
}

/* Coil Read Processing Function Table */

uint8_t (*MB_Coils_Read[])(uint8_t *data)={
MB_Coil_Read_00001, /* 00001 */
MB_Coil_Read_00002, /* 00002 */

- Coil FABE#(Read) %7 — 7 /L (MB_Coils_Read)
uint8_t (*MB_Coils_Read[])(uint8_t *data)={
MB_Coil_Read_00001, /* 00001 */
MB_Coil_Read_00002, /* 00002 */
MB_Coil_Read_00003, /* 00003 */
MB_Coil_Read_00004, /* 00004 */
MB_Reg_Exp_Addr_p8 /* 00005 */
MB_Reg_Exp_Addr_p8 /* 00006 */
MB_Reg_Exp_Addr_p8 /* 00007 */
MB_Reg_Exp_Addr_p8 /* 00008 */
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- Coil FARE%(Write) B%T— 7 /L (MB_Coils_Write)
uint8_t (*MB_Coils_Write[])(uint8_t data)={
MB_Coil_Write_00001, /* 00001 */
MB_Coil_Write_00002, /* 00002 */
MB_Coil_Write_00003, /* 00003 */
MB_Coil_Write_00004, /* 00004 */
MB_Reg_Exp_Addr_p8 /* 00005 */
MB_Reg_Exp_Addr_p8 /* 00006 */
MB_Reg_Exp_Addr_p8 /* 00007 */
MB_Reg_Exp_Addr_p8 /* 00008 */

- Discrete Input FAB8%7— 7 JL (MB_Discretes_Input)
uint8_t (*MB_Discretes_Input[])(uint8_t *data)={

MB_D_Read_10001, /* 10001 */
MB_D_Read_10002, /* 10002 */
MB_D_Read_10003, /* 10003 */
MB_D_Read_10004, /* 10004 */
MB_D_Read_10005, /* 10005 */
MB_D_Read_100086, /* 10006 */
MB_D_Read_10007, /* 10007 */
MB_D_Read_10008, /* 10008 */
MB_D_Read_10009, /* 10009 */
MB_Reg_Exp_Addr_p8, /* 10010 */
MB_D_Read_10011, /* 10011 */
MB_D_Read_10012, /10012 */

- Holding resister FABE%k(Read) 7— 7 /L (MB_HoldingRegs_Read)
uint8_t (*MB_HoldingRegs_Read[])(uint16_t *data)={

MB_Reg_Read_40001, [* 40001 */
MB_Reg_Read_40002, /* 40002 */
MB_Reg_Read_40003, /* 40003 */
MB_Reg_Exp_Addr_p16, [* 40004 */
MB_Reg_Exp_Addr_p16, [* 40005 */
MB_Reg_Exp_Addr_p16, [* 40006 */
MB_Reg_Read_40007, [* 40007 */
|3
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- Input register FABEZNT— 7 /L (MB_Input_Regs)
uint8_t (*MB_HoldingRegs_Read[])(uint16_t *data)={

MB_IReg_Read_30001, /* 30001 */
MB_IReg_Read_30002, /* 30002 */
MB_IReg_Read_30003, /* 30003 */
MB_Reg_Exp_Addr_p16, /* 30004 */
MB_Reg_Exp_Addr_p16, /* 30005 */
MB_Reg_Exp_Addr_p16, /* 30006 */
MB_IReg_Read_30008, [* 30007 */

- Holding resister FABE %k (Write) 7— 7 )L (MB_HoldingRegs_Write)
uint8_t (*MB_HoldingRegs_Write[])(uint16_t data)={

MB_Reg_Write_40001, /* 40001 */
MB_Reg_Write_40002, [* 40002 */
MB_Reg_Write_40003, [* 40003 */
MB_Reg_Exp_Addr_p16, [* 40004 */
MB_Reg_Exp_Addr_p16, [* 40005 */
MB_Reg_Exp_Addr_p16, [* 40006 */
MB_Reg_Write_40007, [* 40007 */
|3
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10.2 AR API
AETIE, Ry IREBTHEASNS APIHIZDOWTEHRBALEY,

10.2.1 /N7y MEES & BT AP

10.2.11 D) T IV EE
UT®DAPIE, YU TIIBED/NNy MLUEICERSNEY

Modbus_serial_frame_pkt Modbus 1) 7 )Ly MEE

(E=]
void_t Modbus_serial_frame_pkt(puint8_t pu8_mb_snd_pkt,
puint32_t pu32_snd_pkt_len,
p_mbserial_queue_elmnt_t pt_mbserial_queue_elmnt);

(51%]

puint8_t pu8 mb_snd_pkt EIET BTy FEEMT HEFI~ADRA 42

puint32_t pu32_snd_pkt_len BELEAYYLOERS

pt_mbserial_queue_elmnt pt mbserial_queue_elmnt I1—HIERESALEEER~ADKRAS V4
[RY1E])

void_t

(£5—a—F]

(A%E%]
ABHIE, 21— TF7TVTr—2aVICk>oTEZONIBERETICSEET /N7y FEBELET., X4
YIE—FICIELCT, MY ABBANEBHRESIZELES,
F9. YREE— FNIHE L Modbus_master_frame_request()%&. X L—JE— FNDiHFE L Modbus_sla
ve_frame_response()& ZNZTNEUHE L T, RELERZWNELFT,
RIZ, IWELE=E#HRZTIZ. RTU E— FDI5EIX Modbus_rtu_frame_pkt()%. ASCIl E— FDHEIE Mo

dbus_ascii_frame_pkt()Z ZNZNHEUE L. /X7y FEEBELET,
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- VYT Iy b xR a—TF—T )L (mbserial_queue_elmnt_t)
typedef struct _mbserial_queue_elmnt{
fp_callback_notify_t  fpt_callback_notify; /7 oRyX U E—FBICEUHESND
BHAI—LNYIBEHE~DRS R
CDAVNANNULLOGHE, TAvF VT E

— k&Y FERIT Y
void* pu8_output_response; F&EI7ooaya—FABRET—TILA
DRA 5 ¥
void* pu8_input_request; FEI7UHa3yaA—FRAERTF—IIA
DRA 5 ¥
uint32_t u32_num_of_bytes; FT=21y rORS Y
uint8_t aru8_data_packetiMAX_DATA_SIZE], * /X4y bT—4 %/
uint8_t u8_cmd_mode; [* BTy FOWMBE—RK Y
uint8_t u8_slave_id; *AL—7ID*
uint8_t u8_func_code; Fo2r7ooiarva—krY
tmbserial_queue_elmnt_t, *p_mbserial_queue_elmnt_t;
COEERICIEIUTOT Y OMNSIE LTHERSNET,
N7y MLEE— FIEE B
UNICAST_MODE LN TY FEIZF YR MELTOE
BROADCAST_MODE LNy rEJO—FXvy R MELTUE
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Modbus_rtu_frame_pkt Modbus RTU /84 v MEZE

(Ex]
void_t Modbus_rtu_frame_pkt(puint8_t pu8_mb_snd_pkt,
puint32_t pu32_snd_pkt_len,
p_mbserial_queue_elmnt_t pt_mbserial_queue_elmnt);

[Paramter]
puint8_t pu8 mb_snd_pkt EET BTy FEERMNT HEFI~NDRA 42
puint32_t pu32_snd_pkt_len BELEAYYFOERS

pt_mbserial_queue_elmnt pt_mbserial_queue_elmnt 1 —HIEREEAFIEERADRS V4
[RY{E]

void_t
(T5—3—F]

[f255%)
ABEHIE, 21— TF7TUr—2a vtk o TRESNIERZETIC. RTUT NS RIZEET B/ v b
EHBELZEI ., CRC DFEIZ(X calculate_crc()ZFEALTWNET,

Modbus_ascii_frame_pkt Modbus ASCII /34« MEEE

(E=X]
void_t Modbus_ascii_frame_pkt(puint8_t pu8_mb_snd_pkt,
puint32_t pu32_snd_pkt_len,
p_mbserial_queue_elmnt_t pt_ mbserial_queue_elmnt);

[51%]
puint8_t pu8 mb_snd_pkt EIET B/ FERINT BERIN~DRAS >4
puint32_t pu32_snd_pkt_len BELEAAYY FORS

pt_mbserial_queue_elmnt pt_mbserial_queue_elmnt 1 —HIEREEAFEERADRAS V4
[RY{E]

void_t
(T5—a3—F]

(fEER]
ABEHIE, -7 TV r—2a vtk o TRESNEREZTIC, ASCIH TNA RIZEET B840y
EHBELZEI, LRC DEHEIZIE calculate Irc()ZFALTWETD,
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Modbus_serial_send_pkt Modbus 1) 7 )L/ RE(E

(Ex]
void_t Modbus_serial_send_pkt(puint8_t pu8_mb_snd_pkt,
uint32_t u32_snd_pkt_len);

(51%]
puint8_t pu8_mb_snd_pkt BEENTY bADRA 24
uint32_t u32_snd_pkt_len EENTY FOES
[RYI{E]
void_t

[T5—a—F])

(#ZE%)
ARA# (. Modbus_serial_send()D 5 v /\BEHKIZH Y £T,

Modbus_serial_send Modbus 1) 7 )Ly REE

(E]
void_t Modbus_serial_send(puint8_t u8_mb_snd_pkt,
uint32_t u32_snd_pkt_len);

(51%]
puints_t pu8_mb_snd_pkt EENRT Y bADRA VA
uint32_t u32_snd_pkt_len EENTY FOES
[RY1E])
void_t

[T5—a—F])

(AZER]
AREBIE, SUTFIVIFZRLTNA 7Y FEEELES . £ER., A2 vV MHLEAKTER SN
RS485 £ ZEAMGIHERICE > T, BEAMEXEAOYEZZES.
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Modbus_serial_parse_pkt Modbus 1) 7 JL/X4 sy SERT

(Ex]
uint32_t Modbus_serial_parse_pkt(puint8_t pu8_mb_recv_pkt,
puint32_t pu32_recv_pkt_len,
p_mbserial_queue_elmnt_t pt_mbserial_queue_elmnt);

(5%
puint8_t pu8_mb_recv_pkt ZENT Y FEBMLEZEIADRS V4
uint32_t u32_recv_pkt_len RENTYFORS
p_mbserial_queue_elmnt_ t pt_mbserial_queue_elmnt 1 —HIERESALEERADRA 24
[RY{E]
uint32_t I5—1—F
(T5—3—F]
ERR_OK EERT
ERR_MEM_ALLOC A B HERICRK
ERR_SLAVE_ID_MISMATCH SELERETF—2DRAL—JIDAR— (BREH LR L—TLsH
SHHREIRE>TET)
ERR_CRC_CHECK CRCF vy TEE (RTUE—F)
ERR_LRC_CHECK LRCFz vy TERE (ASCIE—F)

ERR_FUN_CODE_MISMATCH RELERET 207720923 03—FBAF—8 (ERLE7727
Yarva—FUSNDEENR>TEFR)

ERR_ILLEGAL_FUNCTION L ITFUHsYara—RREMICE TLAEN

ERR_INVALID_SLAVE_ID AL—TJIDREE

ERR_ILLEGAL_DATA_VALUE BET—2ICEEAHD

ERR_OK_WITH_NO_RESPONSE IE®#T (JO—FX¥ X MEEICKYBET—42%L)

ERR_MSG_SIZE_OVER ZELEERELEIEET—4HA ADPRAREEZI TS
[f7Er)

AR, Aa—FTF7 TV r—2a vtk >TEAONEBRETICZE L/ Y FOBFZITVETD,
AA2 Y DE—FIZIE LT, RTUE— FDIHA(X Modbus_rtu_parse_pkt()%&. ASCIl E— FDIH A X Modb
us_ascii_parse_pkt)ZZNZENFEUVHLET,
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Modbus_rtu_parse_pkt Modbus RTU 734+ 24T

(Ex]
uint32_t Modbus_rtu_parse_pkt(puint8_t pu8_mb_recv_pkt,
puint32_t pu32_recv_pkt_len,
p_mbserial_queue_elmnt_t pt_ mbserial_queue_elmnt);

(5%
puint8_t pu8_mb_recv_pkt ZENRYT Y FERMLEZEINI~NDRS 42
uint32_t pu32_recv_pkt_len REXTYFORS
p_mbserial_queue_elmnt_t pt_mbserial_queue_elmnt A—YERESALZBER~DRA V4H
[RY{E]
uint32_t I5—1—F
(T5—3—F]
ERR_OK EERT
ERR_MEM_ALLOC A B HERICRK
ERR_SLAVE_ID_MISMATCH SHELEBET—2NRAL—7 D HBFR—B (BEREH LA L—TLUSM

SIEEMNR>TES)
ERR_FUN_CODE_MISMATCH RELEERET 40770923 00— AR —8 (BREHLEzT7
V93— FEO—FTRHRENMR->TER)

ERR_CRC_CHECK CRCFz vy TEE (RTUE—F)

ERR_ILLEGAL_FUNCTION L TFUovIra— ERERICE o TULVER

ERR_INVALID_SLAVE_ID A L—TJIDREE

ERR_ILLEGAL_DATA VALUE BET—RICEENDHD

ERR_OK_WITH_NO_RESPONSE IE®#T (JEA—FXvX FMEEICKVIEET—27%L)

ERR_MSG_SIZE_OVER RIEELEERFLERET YA ADNRAEZEZI TS
[#%5%]

AAPLIE, DUTFIIFDDRELENTY FEBITLET . XZVIDE—FIZKHELT, YRE2E—F
MNi54E1E Modbus_master_parse_pkt()%&. X L—TJE— FDiIHFE L Modbus_slave_parse_pkt()&ZhEh
HUHELET,
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Modbus_ascii_parse_pkt Modbus ASCII /84y 24T

(Ex]
uint32_t Modbus_ascii_parse_pkt (puint8_t pu8_mb_recv_pkt,
puint32_t pu32_recv_pkt_len,
p_mbserial_queue_elmnt_t pt_mbserial_queue_elmnt);

(5%
puint8_t pu8_mb_recv_pkt ZENRYT Y FERMLEZEINI~NDRS 42
uint32_t pu32_recv_pkt_len REXTYFORS
p_mbserial_queue_elmnt_t pt_mbserial_queue_elmnt A—YERESALZBER~DRA V4H
[RY{E]
uint32_t I5—1—F
(T5—3—F]
ERR_OK EERT
ERR_MEM_ALLOC A B HERICRK
ERR_SLAVE_ID_MISMATCH SHELEBET—2NRAL—7 D HBFR—B (BEREH LA L—TLUSM

SIEEMNR>TES)
ERR_FUN_CODE_MISMATCH RELEERET 40770923 00— AR —8 (BREHLEzT7
V93— FEO—FTRHRENMR->TER)

ERR_CRC_CHECK CRCFz vy TEE (RTUE—F)

ERR_ILLEGAL_FUNCTION L TFUovIra— ERERICE o TULVER

ERR_INVALID_SLAVE_ID A L—TJIDREE

ERR_ILLEGAL_DATA VALUE BET—RICEENDHD

ERR_OK_WITH_NO_RESPONSE IE®#T (JEA—FXvX FMEEICKVIEET—27%L)

ERR_MSG_SIZE_OVER RIEELEERFLERET YA ADNRAEZEZI TS
[#%5%]

AAPIE, YUTIVIFMLRELIN 7y FEBTLETS . ABEKTIE. FEESNIZASCI/NT Y
RTU/S7y MZEBR LR, R VT E— FITRIELI=&/37y METAPI 2R UH LET,
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Modbus_master_parse_pkt Modbus ¥ X 2 —/84 T

(Ex]
uint32_t Modbus_master_parse_pkt(puint8_t pu8_mb_recv_pkt,
puint32_t pu32_recv_pkt_len,
p_mbserial_queue_elmnt_t pt_mbserial_queue_elmnt);

(5%
puint8_t pu8_mb_recv_pkt ZENTY FEBMLEZRI~NDRS V42
uint32_t pu32_recv_pkt_len RETYFORS
p_mbserial_queue_elmnt_ t pt_mbserial_queue_elmnt A1 —HIERESALEERADRAS 24
(RY{E]
uint32_t I5—a—F
(T5—a3—F]
ERR_OK EERT

ERR_SLAVE_ID_MISMATCH ZELEEET—SIDAL—T IDAT—H (BREHLEZAL—TLUNAMS
[EEAR > TES)

ERR_FUN_CODE_MISMATCH Z{ELEKEETF—4D I 7o ava—FRAF—8 (BEREHLET7UY
L3va—REa—FTHREMR-TER)

ERR_LRC_CHECK LRC Fx v TE% (ASCIE—FK)
ERR_CRC_CHECK CRCFzv¥ TEH (RTUE—F)
ERR_ILLEGAL_FUNCTION L TF UYL 3 a— KAEHIZHE > TUOAEN
ERR_INVALID_SLAVE_ID ZL—TJIDHEE

ERR_ILLEGAL_DATA VALUE BET—2ICEENHD

€57
AAPLIE, SUTIVIFDSRELI/Nry bEBITLET ., BITEREL LIS, —VEREER (pt_
mbserial_queue_elmnt) ZE#H L ET,
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Modbus_slave_parse_pkt Modbus R L—J /84 &M

(Ex]
uint32_t Modbus_slave_parse_pkt(puint8_t pu8_mb_recv_pkt,
puint32_t pu32_recv_pkt_len,
p_mbserial_queue_elmnt_t pt_mbserial_queue_elmnt);

(5%
puint8_t pu8_mb_recv_pkt ZENT Y FEBMLEZEIADRS V4
uint32_t pu32_recv_pkt_len RENTYFORS
p_mbserial_queue_elmnt_ t pt_mbserial_queue_elmnt 1 —HIERESALEERADRA 24
[RY1E])
uint32_t I5—1—F
(T5—3—F]
ERR_OK EEET
ERR_LRC_CHECK LRCFz vV TEHE (ASCIE—F)
ERR_CRC_CHECK CRCFz vy TEE (RTUE—F)
ERR_ILLEGAL_FUNCTION LI FUoayaA— KNEMICHE TN
ERR_INVALID_SLAVE_ID AL—TJIDMAEE
ERR_MEM_ALLOC AEERICKRK
ERR_ILLEGAL_DATA VALUE BET—RICEENDHD

ERR_OK_WITH_NO_RESPONSE EHE#T (JO—FX+v X FMEEICKVIEET—27%L)

(#ZE%)

AAPIF, BESNIz/N\Ty bEFBITL, A—YHEELEZET7o Va3 va—FIZ®iELIza—LA
VOBBEETLET ., -V I ETER, TOETHEEZTICI—HI1ERBEEAR (pt_mbserial_queue_
eimnt) ZEHFHLFT, KEYTIEH. Ea—IUNY I ETRICERBIVIEET—TILO AT T EHIICHE
RLET, BERT—TJILEXABEHRATEBREINETN, WET—IILIEEE/NT Y FZEET SRS THRK
ENFET,
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Modbus_master_validate pkt Y RA—F— R\ M&EE

(Ex]

uint32_t Modbus_master_validate_pkt(p_mbserial_queue_elmnt_t pt_mbserial_queue_elmnt);
[Paramter]

p_mbserial_queue_elmnt_ t pt_mbserial_queue_elmnt A—HIERESALEEER~ADKRA U4
(RY{E]

uint32_t I>—a—F
(T5—a3—F]

ERR_OK EERT

ERR_SLAVE_ID_MISMATCH Z{ELLEET—2DRAL—T ID AF—
ERR_FUN_CODE_MISMATCH Z{ELERET—2DT77293>a—FRAF—H

ERR_LRC_CHECK LRCF vy TEE (ASCIIE—FK)
ERR_CRC_CHECK CRCFz vy TEHE (RTUE—F)
ERR_ILLEGAL_FUNCTION L TFooara— KAEMIZHE>TLEL
ERR_INVALID_SLAVE_ID AL—TJIDREE

ERR_ILLEGAL DATA VALUE $ET—ZICEENHD

[f#E5%]
AKAPl X, RREAE—RTYVUTZIIFDLRIELI/ry MIEEALZULWSNERIELET, KEHKT
. X5y FEDRL—TIDELV I 7oy ava—KKRFzvosnkxd,

Modbus_slave_validate_pkt AL—TE— Ry y MEEE

(E=X]
uint32_t Modbus_slave_validate_pkt(p_mbserial_queue_elmnt_t pt_mbserial_queue_elmnt);

(51%0]
p_mbserial_queue_elmnt_t pt_mbserial_queue_elmnt 1—HIEHREEATFEERADRAS >4

[RY1E])
uint32_t I5—1—F
(T5—a—F]
ERR_OK EERT
ERR_LRC_CHECK LRCFz vy TEE (ASCIIE—F)
ERR_CRC_CHECK CRCFz vy TEE (RTUE—F)
ERR_ILLEGAL_FUNCTION L TFUovara— ERERITETULVER
ERR_INVALID_SLAVE_ID A L—TJIDREE
ERR_SLAVE_ID_MISMATCH BRAT Y FRAODRAL—T DABRFELIEITO—FF v X ~ID THWL
ERR_ILLEGAL_DATA_VALUE BET—RICEELAHD

ERR_OK_WITH_NO_RESPONSE EHE#T (JO—FXv X FMEEICKVIEET—27%L)

€G5!
AAPIE, AL—=TE—FTYUTZIIFNGRZIELI/TY FMZEENBOHIERIELET ., AEHT
IZ. /85y FEDORAL—TIDAFIvI ENET,
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Modbus_master_frame_request TYRAAE— RER/T Y MEE

(Ex]

void_t Modbus_master_frame_request(p_mbserial_queue_elmnt_t pt_mbserial_queue_elmnt);
(51%]

p_mbserial_queue_elmnt_ t pt_mbserial_queue_elmnt A—HIERESAEEBEER~ADKRA V4
(RY{E]

void_t
(T5—a3—F]

[f#E7)
ABHIE. REIVINTRAFZE—FRDOBEICHEUHEINET, A—F 7TV S5r—arvIck->TRESh
TR MERFETIC, SIBTHEE SN S p_mbserial_queue_elmnt_t#E&EERICY VTR b3y F%#1E
ELET,

Modbus_slave_frame_response AL—TE—FIEE/NTy MEE

(E=]

void_t Modbus_slave_frame_response(p_mbserial_queue_elmnt_t pt_mbserial_queue_elmnt);
(51%]

p_mbserial_queue_elmnt_ t pt mbserial_queue_elmnt A—HIERESALEEBEER~ADKRA V4
(RY{E]

void_t
(T5—a3—F]

65!
AB#IET, REVINRL—TE—FDFEIZFVHEINET, /A7y MEHF API TERSNBEET—
AEERDERZTTIC. S TIEE S b p_mbserial_queue_elmnt_t #&EKICEZ/ Ty FEHEELE

<l

o
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Modbus_serial_write Modbus 2 1) 7L IIF EEAH

(Ex]
void_t Modbus_serial_write(puint8_t pu8_mb_snd_data,
uint32_t u32_data_size);

(51%0]
puint8_t pu8_mb_snd_data EET—2EHRMLIEEHADRS 42
uint32_t u32_data_size BEET—E2DYAX

(RY1E]
void_t

[T5—a—F])

(#ZE%)
KAPIE, IBESNET—AHED Y TILIFICEZTRAAFES, DUTILIF RSN \BE#HEFERL.
g_modbus_sci_handle TEZESN=F v RILBESITH L TEETAH#ETVET,

Modbus_serial_read Modbus 1) 7 JU |/F BedriA+
(E=]
uint32_t Modbus_serial_read(puint8_t pu8_mb_read_char);
(51%]
puint8_t pu8_mb_read_char AR FEERM L IZfBEADRS V4
(RY{E]
uint32_t I5—a—F
(T5—a3—F]
ERR_OK EERT

ERR_UART RECV_OPERATION 1) — K48

(f#5R]
KAPIE, DUTFILIFFYRILDS 1NS b T—3EHHRAAET, PUTILIF ES A4 B ZEFEA
L. g_modbus_sci_handle TEZEIN=F ¥ RILBE BN OHRARAAHEITVET,
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Modbus_rtu_crc_calculate CRC (Cyclic Redundancy Check) &

(Ex]
uint32_t Modbus_rtu_crc_calculate(puint8_t pu8_mb_pkt,
uint32_t u32_pkt_len);

[51%K]
puint8_t pu8_mb_pkt Ty FERBLIZESIA~NDRA 4
uint32_t u32_pkt_len Nry FOES

[RYI{E]
uint32_t CRC itE#R

[T5—a—F])

(AZER]
AREHIL. EEESNEIND CRCEZHELET,

Modbus_rtu_crc_validate CRC (Cyclic Redundancy Check) #&iE

(E]
uint32_t Modbus_rtu_crc_validate(puint8_t pu8_mb_pkt,
uint32_t u32_pkt_len);

(51%]
puint8_t pu8_mb_pkt Ny RO ENZEII~NDRA 242
uint32_t u32_pkt_len Nry FOES
[RY1E])
uint32_t I5—1—F
(T5—a3—F]
ERR_OK EERT

ERR_CRC_CHECK CRC &%

(A&5%]
AEA#IZ. Modbus /N7y b®D CRCIZCEENGUVMNMRIEELFET . EEESNI-ESIDRE 2/34 % CRC
EL. ZTNLFETIOT—2 TCRC Z5tE L THEEZITLET,
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Modbus_ascii_Irc_calculate LRC (Longitudinal Redundancy Check) &t&

(Ex]
uint8_t Modbus_ascii_Irc_calculate(puint8_t pu8_mb_pkt,
uint32_t u32_pkt_len);

[51%K]
puint8_t pu8_mb_pkt Iy RSN ZBESIANDRA 4
uint32_t u32_pkt_len Nry hOES

[RYI{E]
uint32_t LRC &t5H#&R

[T5—a—F])

(AZER]
AREHIL. EESNESDLRC Z5HELFT,

Modbus_ascii_Irc_validate LRC (Longitudinal Redundancy Check) #&ZE

(E]
uint32_t Modbus_ascii_lrc_validate(puint8_t pu8_mb_pkt,
uint32_t u32_pkt_len);

(51%]
puint8_t pu8_mb_pkt Ny RO ENZEII~NDRA 242
uint32_t u32_pkt_len Nry FOES
[RY1E])
uint32_t I5—1—F
(T5—a3—F]
ERR_OK EERT

ERR_LRC_CHECK LRCE#

(A&5%]
AEA#IZE. Modbus /347y D LRC IZEEAGTVAMMREELFT . HEESN-ERIIDKE 2/N1 FZ LRC
EL. TNURBIOT—42 TLRC 5 E L THBZTVET,
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Modbus_rtu_to_ascii RTU—ASCII Z it

(Ex]
void_t Modbus_rtu_to_ascii(puint8_t pu8_rtu_pkt,
uint32_t u32_rtu_pkt_size,
puint8_t pu8_ascii_pkt,
puint32_t pu32_ascii_pkt_size);

(51%]
puint8_t pu8_rtu_pkt RTU /37y R &AL I-fBE~NDRAS 2
uint32_t u32_rtu_pkt_size RTU /X4y bDY A X
puint8_t pu8_ascii_pkt ASCIl /X7y b EBINT BB~ DRA 4
puint32_t pu32_ascii_pkt_size ~ ASCll /Ay FOESE

[RYi{E]
void_t

(£5—a—F]

(##55)
AR, HESN=RTU/N 7Y b& ASCII /N7y MMZEBLEY,

Modbus_ascii_to_rtu ASCII—RTU Zi#t

(Ex]
void_t Modbus_ascii_to_rtu(puint8_t pu8_ascii_pkt,
uint32_t u32_ascii_pkt_size,
puint8_t pu8_rtu_pkt,
puint32_t pu32_rtu_pkt_size);

(51%]
puint8_t pu8_ascii_pkt ASCIl /X7y b ZEB#MLI-fBlB~D RS V2
uint32_t u32_ascii_pkt_size ASCll /357y bDH A X
puint8_t pu8_rtu_pkt RTU /X7y &S SHEEA~ADRS 42
puint32_t pu32_rtu_pkt_size RTU/N7 Y FOES

(RY1E]
void_t

(£5—a—F]

(##55)
ARERIE. EEESN=ASCIH/N 7y bERTU/NN 7Y RMZEBLEY,
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Modbus_RS485 TX_enable RS485#{EH%

(Ex]
void_t Modbus_RS485_TX_enable( void_t );
(51%]
void_t
(RY{E]
void_t
(T5—a3—F]

(##55)
AEIT, RS485 ZXREE—FICUIYBZET,

Modbus_RS485 TX disable RS485 %{S£E%)h

(Ex]
void_t Modbus_RS485_TX_disable( void_t );
(31%]
void_t
(RY{E]
void_t
(T5—a3—F]

(##55)
AEMIL. RS485 ZRIEE—FICUIYEBAFET,
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Modbus_ascii_recv_char Modbus ASCIl RZ{ET—R/1\w I 7)Y

(Ex]
void_t Modbus_ascii_recv_char(uint8_t u8_read_char);

(51%]

uint8_t u8 read char  3{
[RYi{E]

void_t
[(T5—a—F]

F—4

i

[#257])

AR E. Modbus ASCIHl E— REFIZZEET—E DNV I 7Y HETVET, /Ny IT7 1 UHFIRIET
FEBET HN. BAXFEH (MAX_ASCI_PACKET LEN) £TTbhhET, RIEXFEHRETHE. R
ByHDE—RIZIHECTEERIIZINT Y FWNRETE-S2RELET,

Fro. ABEREFUH IS L, BRERMZETAET 5-OICX 2 v I MEERIIEES A4 V2 —N
ILEHETRATEREBLET,
Modbus_rtu_recv_char Modbus RTU 2 {ET—42/\v 7)Y
(E=X]
void_t Modbus_rtu_recv_char(uint8_t u8_recv_char)
(51%]
uint8_t u8_recv_char RIET—4
(RY{E]
void_t

[T5—a—F])

[f#55%]
AL, Modbus RTU E— FEFICZET 2D\ I 7Y TEFVET, Nv I 7 VT IERAXFE
# (MAX_RTU_PACKET_LEN) E£TfThhExzd ., /Ny FOKRIHHEITEBEREZRETEI214 </

FSTThbhET,

T, AEHEIFEVCHEINE L, BEEEBBZAET A-OICR 2y Y IHIERICIEESNf-A V52—
ILEBEETA/ I ERE8HLET.
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Modbus_timer_handler Ny T 7)o EIENE

(Ex]
void Modbus_timer_handler(void);

(51%]
void_t
(RY{E]
void_t
(T5—a3—F]

€250
ABEBEDVTILT—EZEIRITRAAREYRAHANY FHRELIZBICFUEINET,
ASCIE—FDBE. ZIET—4DN\Y I 7 )V TEMEE )y b LET, RIGXFREBICRET DL
REFD/NTY FMIWEINFET,
RTUE— RDIFE. ZET—2DON\YI7 IV T5FLEL, REZYIDE—FIZIELT, EFRI~N
Ty MDZRENTETLEIEZHRELET,
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10.2.1.2 TCP/IP &t B 18
LIT®D APl L, TCPIP MIBIZERAEINET

Modbus_tcp_send Modbus TCP /34 Fi%{E

(E]
uint32_t Modbus_tcp_send(puint8_t pu8_mb_snd_pkt,
uint32_t u32_snd_pkt_len,
uint8_t u8_soc_id);

(51%]
puint8_t pu8_mb_snd_pkt EENTY FEBMLEZEI~ADRS VR
uint32_t u32_snd_pkt_len EEN Ty bORS
uint8_t u8_soc_id /7y +ID
[RY1E])
uint32_t I5—a—F
(T5—3—F]
ERR_OK EERT

ERR_SEND FAIL %X

(#%E%)
AAPI ZFEBALTModbus 77249230\ y FOREEEZTVET, EEOZELET,
Modbus_tcp_send_pkt B TIT> TLVE T,

Modbus_tcp_send_pkt Modbus TCP /34y FiE{E

(E=X]
uint32_t Modbus_tcp_send_pkt(puint8_t pu8_mb_snd_pkt,
uint32_t u32_snd_pkt_len,
uint8_t u8_soc_id);

(51%]
puint8_t pu8_mb_snd_pkt EENTY FEBMLIEZEI~ADRA VR
uint32_t u32_snd_pkt_len EENTY bORS
uint8_t u8_soc_id /7y +ID
[RY1E])
uint32_t I5—a—F
(T5—3—F]
ERR_OK EERT

ERR_SEND _FAIL  %{54£HK

[#2557])
AAPIX, BESNI=N\T Y FEEBEEFEADYT Y MR LTEEHLET, EFHLICIETCP/IP R4
v APl Z{FERLET,
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Modbus_tcp_recv Modbus TCP /4 +321{E

(Ex]
uint32_t Modbus_tcp_recv(puint8_t pu8_mb_recv_pkt,
uint32_t u32_recv_pkt_len,
uint8_t u8_soc_id);

(5%
puint8_t pu8_mb_recv_pkt ZENYITFDRA A
uint32_t u32_recv_pkt_len 2ENYIT7FHA4R
uint8_t u8_soc_id 7y k1D

[RY1E])
uint32_t ZENTY M AR

[(T5—a—F]

(#Z5R]
AAPIZFEHLTModbus 77292 avnsry FOZEFITVEY, EBROZENEL,
Modbus_tcp_recv_pkt BA#TIT> TULVET,

Modbus_tcp_recv_pkt Modbus TCP 734y 345

(&)
uint32_t Modbus_tcp_recv_pkt(puint8_t pu8_mb_recv_pkt,
uint32_t u32_recv_pkt_len,
uint8_t u8_soc_id);

(51%0)
puints_t pu8_mb_recv_pkt RENVIFTORAUE
uint32_t u32_recv_pkt_len ZFENYVIFHAX
uint8_t u8_soc _id Vv +ID

[RYi{E]
uint32_t RIENTY FYAX

(£5—a—F]

(#ZE%)
A APl [ unet3_recv()E# = EHA L TGEEHEFMNSD Modbus 7729230\ bEZIELET,
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Modbus_tcp_frame_pkt Modbus TCP /84 v + &5

(Ex]
void_t Modbus_tcp_frame_pkt(puint8_t pu8_mb_snd_pkt,
puint32_t pu32_snd_pkt_len,
p_mb_tcp_pkt_info_t pt_ mb_tcp_pkt_info);

(5%
puint8_t pu8 mb_snd_pkt EENRT Y FEERNT HEIHI~NDRA 4R
puint32_t pu32_snd_pkt_len BENTY FORIEEMT 2BEADRS V42
p_mb_tcp pkt info t  pt_mb_tcp_pkt_info REFEREZSOEER~DRA 4

[RY{E]
void_t

(£5—a—F]

(#255)
AAPIE, HEESNREBEBRETICTCP /N7y FEBELFET,

Modbus_tcp_parse_pkt Modbus TCP /84 fi#T

(E=X]
uint32_t Modbus_tcp_parse_pkt(puint8_t pu8_mb_rcv_pkt,
uint32_t u32_recv_pkt_len,
p_mb_tcp_pkt_info_t pt_mb_tcp_pkt_info);

(51%]
puint8_t pu8_mb_rcv_pkt ZENRT Y OIS TLSEEADKRS V2
puint32_t u32_recv_pkt_len ZEXTY FOES
p_mb_tcp_pkt_info_t  pt_mb_tcp_pkt_info TCP /7y MEBRT—TIL~ADRA4Z

(RY1E]
uint32_t I5—1—F

(T5—a—F]
ERR_OK EERT
EXP_ILLEGAL DATA VALUE $ET—ZICEENHD
ERR_ILLEGAL_FUNCTION WEI7Uyarya— RKNEMICHE TN
ERR_MEM_ALLOC A EHERICRK

€:57))

AAPIE, BBESNI-TCP /Xy FE@BHL. A—YHEHLEET7U oV ara—FRIZ®iELiza
—INYIBEBERTLET . I—INY I ERITER, TOERTHERETICTCP /ATy MERT—TIL (pt_
mb_tcp_pkt_info) ZEH LET, REKTIE, Ea— NV I ETRIZERBLUBET—TILOAEY
FERNICHERLET . ERT—IILEABHATRBINETN. BRET—ITIVELENTY FE2BETS
ERFETHBEINET,
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Modbus_tcp_validate_pkt Modbus TCP /34y MREE

(Ex]
uint32_t Modbus_tcp_validate_pkt(p_mb_tcp_pkt_info_t pt_mb_tcp_pkt_info,
uint32_t u32_pdu_len);

(51%]
p_mb_tcp_pkt_info t  pt_mb_tcp_pkt_info TCP /Xy MERT—ITILADRA >4
uint32_t u32_pdu_len {8 L 1= PDU (Protocol Data Unit) OE &
[RYI{E]
uint32_t IZ—1a—FK
(T5—3—F]
ERR_OK EERT

EXP_ILLEGAL_DATA VALUE ETF—%IZRENHD
ERR_ILLEGAL_FUNCTION %% 77243 32— RAERICH > TOAL

(#255)
AKAPIE, EESNIZTCP /N7y MEBRT—IILIZEMIN TS/ 7y b T—RICEENG LN ER
EELET,

Modbus_tcp_init_socket function for creating server socket

(E=X]
int8_t Modbus_tcp_init_socket(uint16_t u16_port,
pint32_t ps32_listen_fd);

(5%

uint16_t u16_port R—+BE

pint32_t ps32_listen_fd Ay MR FERRMT SREADKRA U2
(RY{E]

int8_t IZ—a—FK
[(T5—a—F]

ERR_OK EBET

ERR_SOCK_ERROR Yy RER (socket) [Z&BX
ERR_BIND_ERROR Vi h&E (bind) [ZREX
ERR_LISTEN_ERROR  V/rv MEREE (listen) [ZHREX

(##55)
AERIE. VY FDERZEL. 75347V b DERERETETVES,
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Modbus_tcp_frame_response Modbus TCP & /34 v MEE

(Ex]
uint32_t Modbus_tcp_frame_response(uint8_t u8_fn_code,
p_mb_tcp_pkt_info_t pt_mb_tcp_pkt_info);

[51%K]
uint8_t u8_fn_code 7oy ara—~F
p_mb_tcp_pkt_info_t pt_mb_tcp_pkt_info TCP /Ny MEBERT—TILADKRA 42
[RYI{E]
uint32_t I5—a—F
(£5—a—F]
ERR_OK EERT
(#ZE%)

AAPI (X, EESNI=TCP sy FMERT—IILDEREZTIZIEEZERD TCP /Ay FEBELET, 1
HL=/\Ty kK, TCP/N\yy MEBRT—TILIZHEIESNhET,
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1022 RA a4 59 L—Y 3 VELUVEE AP

10.2.2.1 O RaLRE Y QML
UTDAPHE, X897 OMPEBREBICERSNET

Modbus_tcp_server_init_stack Modbus TCP 4 —/AX & w49 (5F— bz 4 sk @181

(E=X]
uint32_t Modbus_tcp_server_init_stack(uint32_t u32_additional_port,
uint8_t u8_tcp_multiple_client);

(51%]
uint32_t u32_additional_port A—HYIEEDEMAR— FES
uint8_t u8_tcp_multiple_client RIVFI AT MEE
(RY1E]
uint32_t IZ5—3—Kk
[(T5—a—F]
ERR_OK EEET

ERR_STACK_INIT MEAEIZRER

65!
AAPIIE, TCPRA I DWMELICERALET . EAMIZIE. RE2YIDHEICHLELRUTDO3IDONDS
AU #RELET,

- A—HIHEESNEZR—FES (TIAILETIESE02) T, V547V Mo DEKGEERTEHE2RT,

VAT MM LEONT—2ERIETHE R,

CRETHAEHBAL, A—HICE o TR ENE=ZE T 7003 02— FIZHELEBEERTT S22 R
7
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Modbus_tcp_init_gateway_stack Modbus TCP 7— + 7 = 1 ##i1k

(Ex]
uint32_t Modbus_tcp_init_gateway_stack(uint8_t u8_stack_mode,
uint8_t u8_tcp_gw_slave,
p_serial_stack_init_info_t pt_serial_stack_init_info,
p_serial_gpio_cfg_t pt_serial_gpio_cfg_t);

(51%]
uint8_t u8_stack_mode AR E—FIEE
uint8_t u8_tcp_gw_slave TCPRAYIDHT— b/ E—FEE
p_serial_stack_init_info_t  pt_serial_stack_init_info U FIBENSTA—ETF—TIADRL V42
p_serial_gpio_cfg_t pt_serial_gpio_cfg_t WOR—raA2 T4 L—230T—TIADKRA A
[RYi{E]
uint32_t IS—3—F
[(T5—a—F]
ERR_OK EBET
ERR_STACK_INIT BRI
[f7Er)

AAPIX, TCPREYIETF—FrO A H#EEFEY THHEELET, WHIET IR, SUTFTILREZYI L
VEEENET, TCPTNA RICEHFEENES Y TILTNA ZADEREWNIBST B5-OIZF— 9T /4 48X
EREHLET,
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10.2.2.2 IP7 FLREHE
UTFDAPHE, IP7 FLREBIZEREAFET

Modbus_tcp_search_ip_addr IP7 FLRKRE

(E]
uint32_t Modbus_tcp_search_ip_addr(pchar_t pu8_search_IP,
puint8_t pu8_ip_idx);

(51%]
pchar_t pu8_search_IP BETBHIPFELR
puints_t pu8_ip_idx RRAMIPYRMEDA VT V9 REEENT HEEA
DRA A
[RYI{E]
uint32_t IZ5—3—Kk
[(T5—a—F]
ERR_OK EERT
ERR_IP_NOT_FOUND BEINEZIP7 FLABNRDOMN S AL
ERR_TABLE_EMPTY RAKIP R LHZE

ERR_TABLE_DISABLED 7RX kIP )X FAVEEZNIKEE

(##55)
KAPIF, EESN-IPTRLRAZRAMIPUR MO RELET,

Modbus_tcp_shift_conn_list Modbus TCP ###t ') X kST +

(E=X]
void_t Modbus_tcp_shift_conn_list(puint8_t pu8_conn_list,
puint8_t pu8_conn_idx);

(51%]
puint8_t pu8_conn_list EHEURAMADRS V4
puint8_t pu8_conn_idx 27 EIRGLE
(RY1E]
void_t

(£5—a—F]

(AZER]
AAPI(E, HESNUENCERIRX FORNBEA VT VI RENPENEIALT FEEFET,
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Modbus_tcp_remove_from_conn_list Modbus TCP ###t ') X kH 5 DR

(Ex]
void_t Modbus_tcp_remove_from_conn_list(puint8_t pu8_soc_id,
puint8_t pu8_conn_list);

(51%]

puint8_t pu8_soc_id Vv +ID

puint8_t pu8_conn_list EHEURAMADRSAVAE
[RYI{E]

void_t

[T5—a—F])

€G5!
AAPIE, REVIICRESNEEHKEVRA S, EEEDVY Y FID#BRIALET,

Modbus_tcp_add_to_conn_list Modbus TCP it ') X ~k~DiEHN

(E]
void_t Modbus_tcp_add_to_conn_list(puint8_t pu8_soc_id,
puint8_t pu8_conn_list);

(51%]

puint8_t pu8_soc_id Vv ~ID

puint8_t pu8_conn_list EHEURAMADRSA VAR
[RY1E])

void_t

[T5—a—F])

€G5!
AAPI L, REVYICREINEEHEYURA M, BEOVYSY FIDZEMLET,
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Modbus_tcp_get_loc_from_list ~ TCP ###: 1) X F R B RS

(Ex]
uint32_t Modbus_tcp_get_loc_from_list(puint8_t pu8_soc_id,
puint8_t pu8_conn_list,
puint8_t pu8_soc_loc);

(51%]

puint8_t pu8_soc_id Vv kID

puint8_t pu8_conn_list BHEUR RADRAS U4

puint8_t pu8_soc_loc BESNEYS Y FIDBAADTWAERYAMEDA VTV I RIE
[RY1E])

uint32_t I5—a—F
(T5—3—F]

ERR_OK EERT

ERR_SOC_NOT FOUND $E&hi=VY 4 v b ID A& DA DL

[f#55]
AAPIE, #EHEVRADSEEINVYTZY FIDAASDTWSANEZRELET, .

Modbus_tcp_update_conn_list TCP #&#t") X FEF

(E=]
void_t Modbus_tcp_update_conn_list(uint8_t u8_soc_id,
puint8_t pu8_conn_list,
uint8_t u8_add_remove);

(51%]
uint8_t u8_soc_id Vv kID
puint8_t pu8_conn_list BHEURX RADRA U4
uint8_t u8_add_remove EEHEANEE
[RYi{E]
void_t

(£5—a—F]

(##55)
AAPIE, BRI X FOEFHETVET, ERY X ML BEHOBEELEINOREIC. R EH U ERHIE
JOHEMICEESNFTET . AEKTE, UTOI/ONSIHELTEASAET,

BHiEREE =0
ADD_TO_CONN_LIST Y4y kD B
REMOVE_FROM_CONN_LIST Y4y kD RS
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10.2.2.3 BAY T IE
UTDAPIHE, 2R7BRTREBIZHERINFET

Modbus_tcp_server_terminate_stack  Modbus TCP H—/SX A v ST

(E]

uint32_t Modbus_tcp_server_terminate_stack(void_t);
(51%]

void_t
(RY1E]

uint32_t IS—3—F

[(T5—23—F]
ERR_OK EE#ET
ERR_STACK_TERM ¥TRE

(f#E5]
A API[E, Modbus TCP R B v VBN ARV ELUA—ILRY I RERT SEHET,

Modbus_tcp_gateway_terminate_stack Modbus TCP 4 — ko x4/ R A2 v U #T

(&)

uint32_t Modbus_tcp_gateway_terminate_stack(void_t);
(51%]

void_t
(RY{E]

uint32_t I5—a—F

(T5—a—F]
ERR_OK EEERT
ERR_STACK_TERM ¥TRE

(A&5%]
A APIIE, Modbus TCP 7 — bV I/ RV IBEED R RV EIUVA—L Ry I RERTEEFET,
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10.2.2.4 A—IL Ry IR
UT®DAPIE, A=Ay REBIZERINET

Modbus_post_to_mailbox A—=ILIRY Y AADY H TR MEIE

(E]
uint32_t Modbus_post_to_mailbox(uint16_t u16_mbx_id,
p_mb_req_mbx_t pt_req_recvd);

(51%0]

uint16_t u16_mbx_id FEHEA—ILRY I X ID

p_mb_req_mbx_t pt_req_recvd A—ILRY Y RAF21—F—TIADKRAL A
(RY1E]

uint32_t IZ—1a—FK
[(T5—3—F]

ERR_OK EEERT

ERR_MAILBOX A=Ky I REEAHKK

ERR _TCP_SND_MBX_FULL MEHD* vt—TOHARKICELTLVD

(f#E5]
KAPIE, 75A4AT VD BRELEV VIR MEREA—UVRY I RAFLFET =24 A—)LRy Y
RICEBRIERALET . UV IR FOREBELNRIT L. RERDA Y E—UHIO U EZEHLES,

s A—J)LARY P RF 1 —TFT—T )L (mb_req_mbx_t)
typedef struct _req_mbx({

uint32_t u32_soc _id; )7y ~ID*
puint8_t pu8_req_pkt; Iy FDBIEADRA 25 Y
uint32_t u32_pkt_len; Filry FORE Y

¥mb_req_mbx_t, *p_mb_req_mbx_t;
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Modbus_fetch_from_mailbox A= Ry I ZROLDY Y TR RYEL

(E=X]
uint32_t Modbus_fetch_from_mailbox(uint16_t u16_mbx_id,
p_mb_req_mbx_t* pt_req_recvd);

(51%]
uint16_t u16_mbx_id A=Ky X ID
p_mb_req_mbx_t pt_req_recvd A=KV I RF2—T—TIUL~ADKRA A
(RY1E]
uint32_t I5—a—F
(T5—a3—F]
ERR_OK EERT
ERR_MAILBOX A =)Ly RERAHEY KK
(#%E%]

AAPIE, ZEA—NLRYIRFLIEIT— DA A=Ky IR CEDNF-A Vv E—DEFRHBBIEIC
FRALET, VIITRAFDEENEINTHE, DEBFDA Y- AV F%FHLET,

Modbus_check_mailbox AvE—URy Y RNEBHF VY

(E]

uint32_t Modbus_check_mailbox(uint16_t u16_mbx_id);
(51%]

uint16_t u16_mbx_id A—)LiRy P X ID
(RY1E]

uint32_t WEBRDAyE—D8FELIETF7—a—F

[(T5—a—F]
ERR TCP_SND _MBX FULL #w+t— 7 LikEE

[f#E5%]
AAPIE, A=Ky A TREBGIDA v E—PHEF v I LET, EA—IKRY I ATRETES R
RKEBIZLTOYYOTEREINTHEY ., NEGDA v E—CHARKEITELTWREBEEF., Avte—U7
JVIREEEHIELE T,

<y 0% Bk
MAX_RCV_MBX_SIZE BEA IRy Y ABRKIE
MAX_GW_MBX_SIZE F—brozA A=Ky Y RAREKE
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Modbus_delete_mailbox Modbus #* —JL7R v & X Hl

(Ex]
uint32_t Modbus_delete_mailbox(uint16_t u16_mbx_id);
(51%]
uint16_t u16_mbx_id A—)LIRv I X ID
(RY1E]
uint32_t I>—a—F
(T5—a3—F]
ERR_OK EERT
ERR_MAILBOX A—ILiRy o R OHIRIZEK
(#255)

KAPI I, BESN=A—ILKRYIRXAIDDA—ILRY I XAZHIBELET,
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1023 ¥— b+ x4 E— FHAPI
AETE. = b4 3R DOFUHSNHBEHELRLET,

Modbus_gw_read_coils Read coils 7'— ;™ = 1 B#

(&)
uint32_t Modbus_gw_read_coils(puint8_t pu8_recvd_pkt,
uint32_t u32_recv_pkt_len,
p_mb_tcp_pkt_info_t pt_gw_tcp_pkt_info);

(51%0]
puint8_t pu8_recvd_pkt ZIENRYT Y FERMLEZEEADORS V42
uint32_t u32_recv_pkt_len ZEXTY FOES
p_mb_tcp_pkt_info_t pt_gw_tcp_pkt_info TCP /847y MERT—TILADKRA U4

(RY1E]
uint32_t IZ—a—FK

[(T5—23—F]
ERR_OK EE®ET
ERR_SYSTEM_INTERNAL A—ILR Y RAADEZIEIZREK
ERR_ILLEGAL_NUM_OF_COILS & L# (number of coils) AMEFREIZIRE > TLVEL
ERR_INVALID_SLAVE_ID A L—TIDREH T
ERR_MEM_ALLOC AEHERICKK
ERR_SLAVE_ID_MISMATCH ZELEEET—2DORAL—TJIDAF—H
ERR_CRC_CHECK CRCFz vV TEE (RTUE—F)
ERR_LRC_CHECK LRCFz v ¥ TEE (ASCIE—F)
ERR_FUN_CODE_MISMATCH ZELERET—42D 7729 varva—ERF—&
ERR_ILLEGAL_FUNCTION LTI arya— KRESIZE>TLEN
ERR_ILLEGAL_DATA_VALUE BET—2IZEENHD
ERR_INSUFFICIENT_DATA ZENRTY FORSHEE

(f#ZER]

AAPI X, —F I T/ E—FTIYRETNA AL T 793 >a—F Read coils #2{E L1=[RIZ
=2z A 3R FUVEINET, BEEATIE., VI IX MBSLUREIZFERT 2BERT—TILE
BMICHERL. ELEZATY FOBRTOHIELET, RICRBEICHET S U TILATR S APl 21F
UHL., ZOERTHERE TCP /Ay MERT—IIVIZRBLET, TDH%. VI IR FBIUVBEIZER
LE=T—TILD AT #BHRLET,

- TCP /X4y ME#RT— 7L (mb_tcp_pkt_info_t)
typedef struct _mb_tcp_pkt_info{

puint8_t  pu8_output_response; FICEERT—ITILADRA D F ¥
uint16_t  u16_transaction_id; rFhSo¥5arIDY

uint16_t  u16_protocol_id; FZ7okajiD

uint8_t u8_slave_id; FAL—21ID*

uint16_t  u16_num_of bytes; [*PDU /A 3/

uint8_t aru8_data_packetMAX_DATA SIZE]; /*/\7y bT—4% %/
¥mb_tcp_pkt_info_t, *p_mb_tcp_pkt_info_t;
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Modbus_gw_read_discrete_inputs Read discrete inputs #°'— k™ = 1 B %k

(Ex]
uint32_t Modbus_gw_read_discrete_inputs(puint8_t pu8_recvd_pkt,
uint32_t u32_recv_pkt_len,
p_mb_tcp_pkt_info_t pt gw_tcp_pkt_info);

(51%]
puint8_t pu8_recvd_pkt ZIE/INT Y P EBMLIEEADRAS V42
uint32_t u32_recv_pkt_len 2ENTrY FORS
p_mb_tcp_pkt_info_t pt_gw_tcp_pkt info TCP /Ny MEBERT—TILADKRA 42

[RY{E]
uint32_t I5—1—F

(T5—3—F]
ERR_OK EEET
ERR_SYSTEM_INTERNAL A—ILiRw I ZAMEZEICRE
ERR_ILLEGAL_NUM_OF_INPUTS ki L (number of inputs) AMEAREIZHRE > TLMELY
ERR_INVALID_SLAVE_ID Z L—TJIDAABHTHL
ERR_MEM_ALLOC A B HERICRK
ERR_SLAVE_ID_MISMATCH ZELEEET DA L—JIDAF—E
ERR_CRC_CHECK CRCFz vy TEE (RTUE—F)
ERR_LRC_CHECK LRCF = v TR% (ASCIE—FK)
ERR_FUN_CODE_MISMATCH SELEBRET—20T 7o Y3 va— REF—K
ERR_ILLEGAL_FUNCTION LI FUIayaA— KRNEMICHE TN
ERR_ILLEGAL_DATA_VALUE BET—2ICEELNHS
ERR_INSUFFICIENT_DATA ZENTY FOREIHEE

[f7Er)

AAPIE, —F 94 E—FTIYREATINA AN BT 7243 >a— K Read discrete inputs %215
LIRSS — R 9242 RO URHENET, BEBATE. YV IX MSIVBEICERYT 2BERT
—JILEEMICHERL. RIEELEAYT Y FOBRTHHELET . RICEBEICHIET S U TILATRA
API ZHUH L., ZTOETHERZ TCP/\ 7y MEBRT—JIVIZRBLET, TO®R. YV IX FELUVIG
ZBICHERALEBEROAT) EBHBLET,
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RX72M Group

BIER— K Modbus R4 — r7 vy Fw=a7FI

Modbus_gw_read_holding_regs

(ExX]

Read holding registers &' — k7 = 1 B$k

uint32_t Modbus_gw_read_holding_regs(puint8_t pu8_recvd_pkt,

uint32_t u32_recv_pkt_len,
p_mb_tcp_pkt_info_t pt gw_tcp_pkt_info);

(51%]
puint8_t pu8_recvd_pkt ZENT Y FEBMLEZEEADRS V4
uint32_t u32_recv_pkt_len RENTYFORS
p_mb_tcp_pkt_info_t pt_gw_tcp_pkt_info TCP /Ny MEBERT—TILADKRA 42
[RY{E]
uint32_t IZ—a—F
(T5—3—F]
ERR_OK EERT

ERR_SYSTEM_INTERNAL
ERR_ILLEGAL_NUM_OF REG
ERR_INVALID_SLAVE_ID
ERR_MEM_ALLOC
ERR_SLAVE_ID_MISMATCH
ERR_CRC_CHECK
ERR_LRC_CHECK
ERR_FUN_CODE_MISMATCH
ERR_ILLEGAL_FUNCTION
ERR_ILLEGAL_DATA VALUE
ERR_INSUFFICIENT_DATA

A—LRY I RDEZIEICEK

A L3 (number of registers) AMEAR{EIZIRE > TULVAW
AL—JIDREHTHN

AEHERICKK
ZELEEET—2DXL—JIDAT—
CRCFz vV TEE (RTUE—F)

LRCFz vV TEHE (ASCIE—F)
BFELERET—2DI7 093 0a—FRFR—
L ITroo v ara—RRESICE>TLERN
BET—RIZEENHD

ZENTY FORSHEE

€5

AAPI X, Y=, DT/ E—FTIYRETINA AN BT 7% 3 >a— K Read holding registers % 5
BELERIZTST—F T4 R RIONOMUHEINET, EBATIE. VI IR MSLVREICERT BER
T—IILZEEMICHERL., 2IEELEATY FOBRTHHIELET, RICBRBEICIHET SV TILATR
AAPIZHFUH L., TOETHERZ TCP /ATy MEBRT—IIVIZRBRLET, ZTDE. UIIXRLELY
EIZERALEBERDA T ZHBBRLET .
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RX72M Group

BIER— K Modbus R4 — r7 vy Fw=a7FI

Modbus_gw_read_input_regs

(ExX]

Read input register #*— b = o Bk

uint32_t Modbus_gw_read_input_regs(puint8_t pu8_recvd_pkt,

uint32_t u32_recv_pkt_len,

p_mb_tcp_pkt_info_t pt_gw_tcp_pkt_info);

(51%]
puint8_t pu8_recvd_pkt ZENRYT Y FERMLEZEEADORS V42
uint32_t u32_recv_pkt_len REXTYFORS
p_mb_tcp_pkt_info_t pt_gw_tcp_pkt info TCP /Xy MERT—ITILADKRA U4
[RY{E]
uint32_t IZ—a—F
(T5—3—F]
ERR_OK EEERT

ERR_SYSTEM_INTERNAL
ERR_ILLEGAL_NUM_OF REG
ERR_INVALID_SLAVE_ID
ERR_MEM_ALLOC
ERR_SLAVE_ID_MISMATCH
ERR_CRC_CHECK
ERR_LRC_CHECK
ERR_FUN_CODE_MISMATCH
ERR_ILLEGAL_FUNCTION
ERR_ILLEGAL_DATA VALUE
ERR_INSUFFICIENT_DATA

A=Y Y ADEZEITKK

A L3 (number of registers) AMEAR{EIZIRE > TULVAW

AL—TJIDAEFHTAEL
AEUHERICKEK

ZELEEET—2DRAL—TJIDAF—H
CRCFz vy TEE (RTUE—F)
LRCF vy TEE (ASCIE—F)
FELERET—2DI7 093 0a—FRFR—
LTy 30a— RAEYIZHE > TNV

BET—SIZRENH D
ZENRTY FORESMHEER

€5

AAPIE, — b, A E—RKTIYREATINA AN BT 7% 30— K Read input registers & 32{5
LIRSS — R 9242 RO URHENET, BEBATE. YV IX MSLIVBEICERYT 2BERT
—JLEFMICHERL. ZELEAAY Y FOBRTHEELET . RIZEBEICHIET S U TILATRA
APIZHUH L, ZOETHERZ TCP/A\ 7y MEBRT—JIVIZRBLET, TO®R. YV IX FELUVIG
ZBICHERALEBEROAT) EBBLET,

RO1AN4862JJ0103 Rev.1.03
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Modbus_gw_write_single_coil Write single coil 7'— b = 1 BE%k

(Ex]
uint32_t Modbus_gw_write_single_coil(puint8_t pu8_recvd_pkt,
uint32_t u32_recv_pkt_len,
p_mb_tcp_pkt_info_t pt gw_tcp_pkt_info);

(5%
puint8_t pu8_recvd_pkt ZIE/INT Y P EBMLIEEADRAS V42
uint32_t u32_recv_pkt_len ZENTY FORS
p_mb_tcp_pkt_info_t pt_gw_tcp_pkt_info TCP N7y MEBRT—TILADKRA 242

[RY1E])
uint32_t I5—1—F

(T5—a—F]
ERR_OK EERT
ERR_SYSTEM_INTERNAL A—ILR Yo RADEBEI LK
ERR_ILLEGAL_OUTPUT_VALUE H AhiEEEAFIE
ERR_INVALID_SLAVE_ID A L—JIDREHTHL
ERR_MEM_ALLOC A B HERICRK
ERR_SLAVE_ID_MISMATCH ZELERET—2DAL—JIDAF—
ERR_CRC_CHECK CRCFz vy TEE (RTUE—F)
ERR_LRC_CHECK LRCFz vy TEE (ASCIE—F)
ERR_FUN_CODE_MISMATCH ZELERET 2077093 0a—FRF—K
ERR_ILLEGAL_FUNCTION L ITFUHIYara— RRERICE>TLAEN
ERR_ILLEGAL_DATA_VALUE BET—2ICEELAHD
ERR_INSUFFICIENT_DATA ZENRTY FOREIHNESE

[f7Er)

AAPIIE, ¥—bD A E—KRTIYREATNAAND T 7% 3 >a— K Write single coil #2{E L 1=
BICH— DA AR IDOHFUHEINET, EHATE. YUV IR MBLUREICHERT @EARKT—T
ILEBRICHERL., 2ELEATY FOBRTHHIELET . RICERBEICHIET S TILAT RS AP
FFUHEL. TOERTHERE TCP/Ayy MERT—JILIZRBLET, TDH. YU IRXAFBLUBEIC
FRALEEBERDA T ZBKRLET,
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Modbus_gw_write_single_reg Write single register 4°— k7 = A B

(Ex]
uint32_t Modbus_gw_write_single_reg(puint8_t pu8_recvd_pkt,
uint32_t u32_recv_pkt_len,
p_mb_tcp_pkt_info_t pt gw_tcp_pkt_info);

(5%
puint8_t pu8_recvd_pkt ZIE/INT Y P EBMLIEEADRAS V42
uint32_t u32_recv_pkt_len ZENTY FORS
p_mb_tcp_pkt_info_t pt_gw_tcp_pkt_info TCP N7y MEBRT—TILADKRA 242
[RY{E]
uint32_t I5—a—F
(T5—a—F]
ERR_OK EERT
ERR_SYSTEM_INTERNAL A—ILRY I RADEBEIEK
ERR_INVALID_SLAVE_ID A L—JIDREHTHL
ERR_MEM_ALLOC AEERICKRK
ERR_SLAVE_ID_MISMATCH  Z{ELIEET—2 DAL —TIDAT—H
ERR_CRC_CHECK CRCFz vy TEE (RTUE—F)
ERR_LRC_CHECK LRCF vy TEE (ASCIE—F)
ERR_FUN_CODE_MISMATCH Z{ELERET—2DI77293>a—FRAF—H
ERR_ILLEGAL_FUNCTION L ITFUHsYara—RREMICE TLAEN

ERR_ILLEGAL_DATA VALUE $ETF—42I2BENHS
ERR_INSUFFICIENT DATA  2{=/84 v FOESAES

€257
AAPI X, Y=, I T4 E—FTIYRETINA AMND T 7% 3 a— K Write single register #3215
LERIZT— bz A 3RO UEEINET, BBATIE. UV IR MBLUREICHERT 2BEBERT
—JILEBHICHERL. 2ELEZAAYY FOBRTHHIELET ., RICEBECHIETEHSY FILATRAZ
API ZEUHE L. TOERTERZ TCP /Ny MERT—IIVICRBLET, TDE. VIV IR FELUG
BIZHERALEEBEROAE) ZHEKRLET,
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Modbus_gw_write_multiple_coils Write multiple coils 7'— b = o BE%k

(Ex]
uint32_t Modbus_gw_write_multiple_coils(puint8_t pu8_recvd_pkt,
uint32_t u32_recv_pkt_len,
p_mb_tcp_pkt_info_t pt_gw_tcp_pkt_info);

(51%]
puint8_t pu8_recvd_pkt ZENRYT Y FERMLEZEEADORS V42
uint32_t u32_recv_pkt_len REXTYFORS
p_mb_tcp_pkt_info_t pt_gw_tcp_pkt info TCP /Xy MERT—ITILADKRA U4

[RY{E]
uint32_t IZ—1a—FK

(T5—3—F]
ERR_OK EBET
ERR_SYSTEM_INTERNAL ARy RDEZEILK
ERR_ILLEGAL_NUM_OF_OUTPUTS ! L# (number of outputs) AMHEARIEIZIRE - TLVELY
ERR_INVALID_SLAVE_ID Z L—JIDABHTHL
ERR_MEM_ALLOC A EHERICRE
ERR_SLAVE_ID_MISMATCH SELERET—F DA L—TJIDAT—HK
ERR_CRC_CHECK CRCFz vV TEE (RTUE—F)
ERR_LRC_CHECK LRCF vV TEHE (ASCIE—F)
ERR_FUN_CODE_MISMATCH SELERET—40T 7YY ara— RRF—K
ERR_ILLEGAL_FUNCTION LMEITFUIayaA—FREHIZE>TLEWL
ERR_ILLEGAL_DATA_VALUE BET—XICEELNDH S
ERR_INSUFFICIENT_DATA ZENRTY FOREIHEER

[f7Er)

AAPIE, —F Iz AE—FTIYREATINA AN B T 7243 >a— K Write multiple coils #3{E L
FBRIZT— bV T AR RIDOBUVHEINET, BERATIE, VIIRXMELUVREIFERT HEERT—
TILEBMICHERL, ZELA7Y FOBERTHEELES ., RICEBEICHIGTEH U TILATRS
API ZHUH L., ZTOETHERZ TCP/\ 7y MEBRT—JIVIZRBLET, TO®R. YV IX FELUVIG
ZBICHERALEBEROAT) EBHBLET,
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RX72M Group

BIER— K Modbus R4 — r7 vy Fw=a7FI

Modbus_gw_write_multiple_reg

(ExX]

Write multiple registers &' — k> = 1 B$k

uint32_t Modbus_gw_write_multiple_reg(puint8_t pu8_recvd_pkt,

uint32_t u32_recv_pkt_len,
p_mb_tcp_pkt_info_t pt gw_tcp_pkt_info);

(51%]
puint8_t pu8_recvd_pkt ZENT Y FEBMLEZEEADRS V4
uint32_t u32_recv_pkt_len RETYFORS
p_mb_tcp_pkt_info_t pt_gw_tcp_pkt_info TCP /Ny MEBERT—TILADKRA 42
[RY{E]
uint32_t IZ—a—F
(T5—3—F]
ERR_OK EERT

ERR_SYSTEM_INTERNAL
ERR_ILLEGAL_NUM_OF REG
ERR_INVALID_SLAVE_ID
ERR_MEM_ALLOC
ERR_SLAVE_ID_MISMATCH
ERR_CRC_CHECK
ERR_LRC_CHECK
ERR_FUN_CODE_MISMATCH
ERR_ILLEGAL_FUNCTION
ERR_ILLEGAL_DATA VALUE
ERR_INSUFFICIENT_DATA

A—LRY I RDEZIEICEK

EEH L (number of registers) AMEHREIZIRE > TLVEW
AL—JIDREHTHN

A EYFERICKK
RELEERET—2DAL—JIDAF—H
CRCFz vV TEE (RTUE—K)

LRCF vy TEE (ASCIE—F)
RELERET—4DT729 30— AT —H
L ITroo v ara—RRESICE>TLERN
BET—RIZEENHD

ZENTY FORSHEE

€5

AAPIE, = b I TAE—FTIRZATINA AN B T 7% 3> a— K Write multiple registers % 52
BLERIZT— O A 2R 9NOUBHENET, EBATIE, YV IR MSIVBEICFERYT HEERK
T—ILEENICHERL., 2ELEAAY Y FOBHRTOHELET ., RICBREEICRETHOUTILATR
A APIZFUH L., TOETHERE TCP /ATy MERT—IILIIRBRLET, TOER. VIIXFELY
EICERAL:-BERDA T ZHEBRLET.

RO1AN4862JJ0103 Rev.1.03
2020/11/20

Page 145 of 155
RENESAS
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Modbus_gw_read_write_multiple_reg Read/Write multiple registers ' — b5 = 1 BEi%§

(Ex]
uint32_t Modbus_gw_read_write_multiple_reg(puint8_t pu8_recvd_pkt,
uint32_t u32_recv_pkt_len,
p_mb_tcp_pkt_info_t pt gw_tcp_pkt_info);

(51%]
puints_t pu8_recvd_pkt 2E/NTy FEEMLEZEEADRS V4
uint32_t u32_recv_pkt_len 2ENTrY FORS
p_mb_tcp_pkt_info_t pt_gw_tcp_pkt info TCP /Ny MEBERT—TILADKRA 42

[RY{E]
uint32_t I5—a—F

(T5—3—F]
ERR_OK EEET
ERR_SYSTEM_INTERNAL A=k I AMEZEICKE
ERR_ILLEGAL OUTPUT VALUE HAHLIZZAHMICEELNHD
ERR_INVALID_SLAVE_ID Z L—TJIDABHTHL
ERR_MEM_ALLOC A B HERICRK
ERR_SLAVE_ID_MISMATCH ZELEEET DA L—JIDAF—E
ERR_CRC_CHECK CRCFz vy TEE (RTUE—F)
ERR_LRC_CHECK LRCF = v TR% (ASCIE—K)
ERR_FUN_CODE_MISMATCH  S{ELERBET—4NDT 74> 3va— RAF—H
ERR_ILLEGAL_FUNCTION LI FUIayaA— KBNEMICHE TN
ERR_ILLEGAL_DATA_VALUE BET—2ICEELNHS
ERR_INSUFFICIENT_DATA ZENTY FORESHEE

[f7Er)

AAPIE, —bDTAE—KRTIYREATINAAMND T 7% 30— K Read/Write multiple registers
EZELERICT— bV IA 2RO VHENRET, BBATIE. VIIXA MESLVEEIZERYT 518
ERT—JILEHMICHERL. 2ELEAAY Y FOBHRTHHIELET, RICREMEICHETEHS Y TILA
YRAZAPIEZHUE L. TOETHEREZ TCP /Ny MEBRT—TJIICKRBLET, TDE. VIVIRX S
FUICEICHERAL-BERDOAE) ZBBLET,
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103 T5—a—F

IS—a—FKEF, a7y FBRRZ1—HF 7TV r—2 3 VICHMoERE=OICHRESNTET, BER/IIGE
FWMBACEEL-IS—AIZa—FKPNEREINET, UTIZERASNSIS—a0—F&RLET,

%101 IS5S—a—F—%

I5—3—F fis IS—ARE
ERR_OK 0x00 | EH#T
ERR_ILLEGAL_FUNCTION 0x01 |USIRFCRIELET 7V ava— Rz, =N (Ff:

[FRAL—7D) THAIATWEL, FE, BEEIhTOHEN
Ty arva—KRREESN TV S, Hlista— F(01)I2E
BLEIDT, EOEFEEITSH_LETEFEEAS
ERR_ILLEGAL_DATA_ADDRESS 0x02 | WU ITRMTRELET—27 FLRIZ, =\ (FERL
—7J) THAIhTWEL, FizlE, BEESATOAELT FL
ABEEENTINS, HlIsta— F02)IZZELETDT, ED
ER&FTHLIETTEFEEA,

ERR_ILLEGAL_DATA VALUE 0x03 | YUY IZRMDT—RT4—IILFTEHRESNIEIZ, y—/\ (F
FZIFR L—T) THAINABWMENEESNATLS, Fista—
FOJ)ZERELFETDT, ENEFEEZT S LIFTEFEHA,
ERR_SLAVE_DEVICE_FAILURE 0x04 | H—/\ (FEFRAL—T) TUIIRFERFLLSELTHE
BREBIS—DREEL, HIStI—FO4)IZEBELETOD
T, ENEREFFT B LIFTEFEEA,

ERR_STACK_INIT 0x05 | R4 v OMEAEIZKREK

ERR_ILLEGAL_SERV_BSY 0x06 | T/NA ADBRTHTY VIR FEZIFITF oA, flsta—
KOB)IZBZL LEST DT, EOEEEZTH_EIFTEERA,

ERR_CRC_CHECK 0x07 |CRCFx v¥IZkRK

ERR_LRC_CHECK 0x08 |LRC Fz vw¥IZkE

ERR_INVALID_SLAVE_ID 0x09 | AL—TJ IDHAEE

ERR_TCP_SND_MBX_FULL 0X0A | A =Ry I ADERTA v E—IONZ TN

ERR_STACK_TERM 0x0B | RA VIR THNETEE

ERR_TIME_OUT 0X0C | B4 LT MFAE

ERR_MEM_ALLOC 0xOD | »* & HERIZKK

ERR_SYSTEM_INTERNAL O0X0E | A—JLARy Y ROEREICTKK

ERR_ILLEGAL_NUM_OF_COILS 0xOF | number of coils [Z{E#kEEE S DEMNIEE S iz

ERR_ILLEGAL_NUM_OF_INPUTS 0x10 | number of inputs [Z{E#5EEFEN DIEHAIEE S iz

ERR_ILLEGAL_NUM_OF REG 0x11 | number of registers 2% EE S DIEAIEE Sh t=

ERR_ILLEGAL_OUTPUT_VALUE 0x12 | LORREDRENESE

ERR_ILLEGAL_NUM_OF OUTPUTS 0x13 | number of outputs D5 ENEF

ERR_INVALID_STACK_INIT_PARAMS 0x14 | A2 v DML THRESNIZ/INSA—FIZEE

ERR_INVALID_STACK_MODE 0x15 |HEEShE=REZ I E— KNESE

ERR_FUN_CODE_MISMATCH 0x16 | BREZH L7729 a3 va—RUATRE Yy FEZE
L=

ERR_SLAVE_ID_MISMATCH 0x17 | BEREHLIEZAL—JLUANSHRENT Y FERIELL

ERR_OK_WITH_NO_RESPONSE 0x18 | IEHE#ET (JO— KXy X FER)

ERR_MSG_SIZE_OVER 0x19 | RIEELLERFLERET—IVA ANRAREZEZ TS
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1. REHE
RETIE, VIO T7OREFERITOVDTHALET,

11.1 Modbus TCP
AETIX, Modbus TCP R A v I DREIZDIVTHBALET,

1111 —nNE—F
Y—NE—FTHEATHHE. LTOEBEOREEZTVET,

(1) 2R IDE=
Modbus R 2 v N4 X4 & LTHERATBHLUTDAPIIZDNT, 2RY IDE#EEDETEY ST,

2R API 2Z%9 1D HRE
Modbus_tcp_soc_wait_task ID_CONN_TASK TCP E#mFH 2 XY
Modbus_tcp_recv_data_task ID_RECV_SOC TCPRIET—R2RY
Modbus_tcp_req_process_task ID_SERV_TSK TCP ERWEZ RS

(2) A*—LERyYRXIDEH
Modbus R % v ¥ BMERT LU TDOA—)LRY I X IDE#H/ELET,

A—JLRyH R ID B

ID_MB_TCP_RECV_MBX TCPRIEA—LKRYH R
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(3) Modbus 2% v DAL

LB EEITL. Modbus R vV ZRIBLET, 5D MEMEIZ TCPIP X 42 v o O#MEIEDE
[CITHONBZBENHY FT,

TCPH—NE—KTIE, EAPIIZE>TUTOMEBEZTISBELAHY ET,

¢ RIy7 ihiarva—FRITHiLiza—L/\y Y BEHEOEE

® Modbus R4 v DHELE L UVEEES X DFEE)

& APHEERIZDWVTIE, 10111 EZSRBLTLEZE W, UTICHZERLETS,

/* register callback functions */

st_slave_map.fp_function_code1 = cb_func_code01; /* Read Coils operation */
st_slave_map.fp_function_code2 = cb_func_code02; /* Read Discrete Inputs operation */
st_slave_map.fp_function_code3 = cb_func_code03; /* Read Holding Registers operation */
st_slave_map.fp_function_code4 = cb_func_code04; /* Read Input Registers operation */
st_slave_map.fp_function_code5 = cb_func_code05; /* Write Single Coil operation */
st_slave_map.fp_function_code6 = cb_func_code06; /* Write Single Register operation */
st_slave_map.fp_function_code15 = cb_func_code15; /* Write Multiple Coils operation */
st_slave_map.fp_function_code16 = cb_func_code16; /* Write Multiple Registers operation */
st_slave_map.fp_function_code23 = cb_func_code23; /* Read/Write Multiple Registers operation */
Modbus_slave_map_init(&st_slave_map);

/* Initialize MODBUS stack by TCP server mode */

ercd = Modbus_tcp_init_stack(MODBUS_TCP_SERVER_MODE,
MODBUS_TCP_GW_SLAVE_DISABLE,
ENABLE_MULTIPLE_CLIENT_CONNECTION,

0,

NULL,

NULL);

(4) A=y BEEDRERE

T72o92a3 - FICHIET HHEEETERET HIHE. TNLICHRT I\ VBEBEERELF
ER

O—ILN\YIEBDA V32 T —REHKRICDOWLTIL, 10.1.1.1 D Modbus_slave_map_init DIEZSH L
TLEEL,
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M12 F— b4 E—F

77— br 24 F— FIE, Modbus &' 7L & Modbus TCP & ENENRIEETOWETHEREINET ., 7
—FIVIMAE—FTERATHEE. UTOERZRETILENHY FT,

(1) 2R IDE=
Modbus R 2 v R4 R4 & LTHERATBHLUTDAPIIZDWNT, 2RY IDE#EEDETEY ST,

2 2% AP 2249 1D HRe
Modbus_tcp_soc_wait_task ID_CONN_TASK TCP E#RfF b2 XY
Modbus_tcp_recv_data_task ID_RECV_SOC TCPRIET—242RY
Modbus_tcp_req_process_task ID_SERV_TSK TCP ZRMNER R
Modbus_gateway _task ID_GATEWAY_TSK TCPHY—NSL Y FIIBERT—F 742 RY
Modbus_serial_recv_task ID_MB_SERIAL_TSK YTy RRERRY
Modbus_serial_task ID_MB_SERIAL_RECV_TSK SYTILERY
Serial_recv_task ID_SERIAL_TSK DYTILT—RZERZRRY

(2) ARVFISJIDER
Modbus 22 v I WMERTHAUTDA AR FTISTIDERELFET,

ARV TS ID Bk
ID_FLG_SERIAL BAIBEVLYTILUFEIYRAHA R b
ID_FLG_RESP_RDY TAYFUTE—RIZEFRREARY b
ID_SERIAL_RESP DIEREARY

(B) A—ILARyIRXIDEH
Modbus R % v ¥ BMERT LU TDOA—)LRY Y X IDE#F/ELET,

A—JLRy S R ID B
ID_MB_GATEWAY_MBX F—r Oz ANBZEA—IILKRY IR
ID_MB_TCP_RECV_MBX TCPZEA—ILKRY I R
ID_MB_SERIAL_MBX DYTFIARY L A—LRY Y R
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(4) Modbus 2% v 9 D#HAE
TCPH—NE—FERBEONIIEZTOETA, LTOEBENELY FT,

® Modbus_slave_map_init() T3 —/L/\y JEARDBEREITVLEEA. (L. REA EUHERDT:
. APIOFFUH LIFTVET . )

® Modbus_tcp_init_stack (k55— +Fo A/ E—FTHHEL. PV T7ILBEHDEREFEMLET,
B AP EHIZOWTIE, 10111 EEZSBLTLEZEW, UTFICHZERLET,

/* serial connection setting */

st_init_info.u32_baud_rate = MODBUS_BAUDRATE;
st_init_info.u8_parity = MODBUS_PARITY;
st_init_info.u8_stop_bit = MODBUS_STOPBITS;
st_init_info.u8_uart_channel = SCI_CH;

st_init_info.u32_response_timeout_ms = 2000;

st_init_info.u32_turnaround_delay_ms = 200;

st_init_info.u32_interframe_timeout_us = INTER_FRAME_DELAY_TIMEOUT_US(MODBUS_BAUDRATE);
st_init_info.u32_interchar_timeout_us = INTER_CHAR_DELAY_TIMEOUT_US(MODBUS_BAUDRATE);
st_init_info.u8_retry_count =3;

/* register functions that performs RS485 direction control */
st_gpio_cfg.fp_gpio_init_ptr = gpio_init;
st_gpio_cfg.fp_gpio_set_ptr = gpio_set;
st_gpio_cfg.fp_gpio_reset_ptr = gpio_reset;

/* register callback functions(only memory allocation) */
Modbus_slave_map_init(&st_slave_map);

/* Initialize MODBUS stack by TCP server mode */

ercd = Modbus_tcp_init_stack(MODBUS_RTU_MASTER_MODE,
MODBUS_TCP_GW_SLAVE_ENABLE,
ENABLE_MULTIPLE_CLIENT_CONNECTION,
0,
&st_init_info,

&st_gpio_cfg);
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11.2 Modbus RTU/ASCII
AZETIL. Modbus RTU/ASCII R &2 v DEEIZDNTHBALET,

1121 AL—TE—F
AL—TJE—FTCHERTSHE. UTORENBDEICHEYET,

(1) 2R IDE=
Modbus R 2 v N4 R4 & LTHERATBHLUTDAPIIZDNT, 2RY IDEEEDETEY ST,

2 2% API 2 2% 1D HRe
Modbus_serial_recv_task ID_MB_SERIAL_TSK YTy RRIERRY
Modbus_serial_task ID_MB_SERIAL_RECV_TSK SYTILERY
Serial_recv_task ID_SERIAL_TSK DYTILT—RZERRY

(2) ARVFISTIDER
Modbus 22 v 7 WMERTHAUTDA AR RIS T IDERELFET,

AR +T55 1D ELk
ID_FLG_SERIAL BAIELVSYTILIFEIYRAIHARNY b
ID_FLG_RESP_RDY JOvx T E—RIZBFAREARY F
ID_SERIAL_RESP SEBEARY ~

(B) A—IRyIXIDEE
Modbus 22 v 7 AMERT AUTDA—ILRY I X IDERELET,

A—)LARYH R ID Bk
ID_MB_SERIAL_MBX SUFLARY R A—LRY S R
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(4) Modbus 2% v 9 D#HAE

EEMHILERITL, Modbus RE vV ZFIBLES . YU TILAL—TE—FTIE, FAPIIZE2TU
TOWRBETOIBELAHYET,

e KIrFrHIara—FKRITwiELi=a—IL/,\y Y Bz &,

® Modbus X% v 7 DML E S VEES XY DIEEE), COMALIZT, YU T7LBREEEDREZIT
WETH, TNLREIRAZADRELE—HS BT,

ZAPIEHIZDOWLTIX, 10121 EZSHBLTLEEL, UTFIZCRTUE—FTOHIZERLET,

/* register callback functions */
st_slave_map.fp_function_code1 = cb_func_code01;
st_slave_map.fp_function_code2 = cb_func_code02;
st_slave_map.fp_function_code3 = cb_func_code03;
st_slave_map.fp_function_code4 = cb_func_code04;
st_slave_map.fp_function_code5 = cb_func_code05;
st_slave_map.fp_function_code6 = cb_func_code06;
st_slave_map.fp_function_code15 = cb_func_code15;
st_slave_map.fp_function_code16 = cb_func_code16;
st_slave_map.fp_function_code23 = cb_func_code23;
Modbus_slave_map_init(&st_slave_map);

/* serial connection setting */

st_init_info.u32_baud_rate = MODBUS_BAUDRATE;
st_init_info.u8_parity = MODBUS_PARITY;
st_init_info.u8_stop_bit = MODBUS_STOPBITS;
st_init_info.u8_uart_channel = SCI_CH;

st_init_info.u32_response_timeout_ms = 2000;

st_init_info.u32_turnaround_delay_ms = 200;

st_init_info.u32_interframe_timeout_us = INTER_FRAME_DELAY_TIMEOUT_US(MODBUS_BAUDRATE);
st_init_info.u32_interchar_timeout_us = INTER_CHAR_DELAY_TIMEOUT_US(MODBUS_BAUDRATE),
st_init_info.u8_retry_count =3;

/* register functions that performs RS485 direction control */
st_gpio_cfg.fp_gpio_init_ptr = gpio_init;
st_gpio_cfg.fp_gpio_set_ptr = gpio_set;
st_gpio_cfg.fp_gpio_reset_ptr = gpio_reset;

/* Initialize MODBUS stack by Serial mode */

ercd = Modbus_serial_stack_init(&st_init_info,
&st_gpio_cfg,
MODBUS_RTU_SLAVE_MODE,
1%

ASCIl €E— FT#EHYT 45154&. Modbus_serial_stack_init 5|4 % MODBUS_RTU_SLAVE_MODE H 5.
MODBUS_ASCII_SLAVE_MODE I[ZEE$ 5 &L TRIGTEET,

(5) A—ILNNyHEAHDEE

T7o02a30a— IR 2HEEZRET AHE. TALICHETHa— Ny VE#HERELE
ER

I—ILINYIBEEDA 3 7z —RERRIZDOULTIE, 10.1.1.1 ED Modbus_slave_map_init DIEESHE L
TLEELY,
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1122 RAAE—F
YRAE—KRTIE, AL=—TE—FELRHEDOS VY —RZEZFEALEFITDT M21EEZSHBLTES
W UTF, YRAE—FTCHEATHRICHELERZRLET .,

(1) Modbus X% v o QAL
Y AAE— R TO#MHAIEIX. Modbus_serial_stack_init D&H TITWLVET,
& APIERRICDO ULV TIE, 10121 EZSEBL TSV, UTFITRTUE—FTOHIZRLET,

/* serial connection setting */

st_init_info.u32_baud_rate = MODBUS_BAUDRATE;
st_init_info.u8_parity = MODBUS_PARITY;
st_init_info.u8_stop_bit = MODBUS_STOPBITS;
st_init_info.u8_uart_channel = SCI_CH;

st_init_info.u32_response_timeout_ms = 2000;

st_init_info.u32_turnaround_delay_ms = 200;

st_init_info.u32_interframe_timeout_us = INTER_FRAME_DELAY_TIMEOUT_US(MODBUS_BAUDRATE);
st_init_info.u32_interchar_timeout_us = INTER_CHAR_DELAY_TIMEOUT_US(MODBUS_BAUDRATE);
st_init_info.u8_retry_count =3;

/* register functions that performs RS485 direction control */
st_gpio_cfg.fp_gpio_init_ptr = gpio_init;
st_gpio_cfg.fp_gpio_set_ptr = gpio_set;
st_gpio_cfg.fp_gpio_reset_ptr = gpio_reset;

/* Initialize MODBUS stack by Serial mode */

ercd = Modbus_serial_stack_init(&st_init_info,
&st_gpio_cfg,
MODBUS_RTU_SLAVE_MODE,

1);

ASCIl €E— FT#EAYT 5154 . Modbus_serial_stack_init 5|3 % MODBUS_RTU_MASTER_MODE H
5. MODBUS_ASCII_MASTER MODE [ZZE 43 & THETEET,
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12. HIfREIE
1 C3/Standard+ 1 Net3-Professional RX700(RX72M)3 1) —X e2studio ik Release 2.0.0 (B $ 5 #IfEEI1E

® RX72M Communication Board @ SCI &{E
Ko TILIE, SCI6/SCHOD KSA NI/ ERY ET,

® RX72M Communication Board @ Ethernet 181
AKY 2 TILIE, Ethernet!t D FS A /3\hkxtinE LY £,
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