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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 [ZBi9 23X, UTOH A FESEBLTTFSLY,

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)

KEHFICEKYN—Da VEEBRRLGEIBENTEVET, BHOYZaTILESRIFEEL,
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- Modbus Organization D441 ~ . http://www.modbus.org
LR HBR IV FAZSRDY A + : http://www.renesas.com
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W IN |-

Modbus_Messaging_Implementation_Guide_V1_0b.pdf
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uC3Std_UsersGuide.pdf : u C3/Standard 1—H#'—XHA K

uNet3 BSD_UsersGuide.pdf : ¢ Net3/BSD 1 —H—XHA K

uNet3_DriverGuide.pdf : 1 Net3Ethernet K4/ f 271 —X

uNet3_UsersGuide.pdf : uNet3 1—H4—XHq K

oW |IN (=
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IHE F¥aArb
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RX72M CPU 51— FOEMFERICE L TIEX. TRX72M CPU Card with RDC-IC 21 —#—X<Y =217 )L
(R12UZ0098JJ0100) & ZHH < FZE LY,

Debugger switching

Jumper pin . LEDS6, 7
Jumper pin

Power Supply and
Debugger connection

Reset SW
Communication
LED
lh{:—_—'rCAT“ 2
Modbus IN
(CNS8 IN)
2.1 RX72M CPU 7 — FimR
2.1 CPU h— FDEE
CPUh—FOERKRARIZ., P¥ N—EVDREEZITVET,
E20B #{#H3 5154  : Debugger switching Jumperpin > 3a— kL%,
2.2 BIRDESR
CPUAh—FIEZDCJack Y FHA. USBaro A2 &Y, DCSVEANLTLEELY,
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3. e2studiodDA A +—JL
LLIT®D web A H 5. RXI2M i e2studio(V7.5. 0 LIB§) #4 HoBA— KL TLEELY,

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

3.1 CC-RXa /{1 35V3.01.00 4 >R b—JL

e2studio DA VR b—)LHIZa /X4 T IRE@EATENET, [Renesas CCRX v3.01.00] 2R L TR
AN]EZEIRT B ET, RXT2M 335 CC-RX V3.01.00 a2 /s SHAEHLETA VR F—ILEanET,

»

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

»

[ GCC for Renesas RX (Registration Required)
[ GCC for Renesas RX 4.8.4.201803  4.5.4.

[1GCC for Renesas RX 4.8.4.201801 4.5.4.

3.1 e2studio — A /51 SEIREE

e2studio FHEEIFT BIZIE. 41 VR P—ILEN=TERIAINFIZHB” e2studio. exe” #ETLTLES
Ly,

e2_studio_rx72m¥eclipse
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32 AR M=z, SDHEREE
RX72M xtiits e2studio © CC-RX O /34 5 V3.01.00 fRMFIATE DK SICLET,
(1) e2studio ZEEILF T,

(@) [77 A N]-[FR]—[C/C++Project] Z#ZIR L FT o [RA]

E New Project

Select a wizard

Create a new C or C++ project

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

= Java
= SVN
3.2 e2studio - 7R T/ MERE®E

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

B8 Mew C/C++ Praject 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
FEEImN 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 ~
< >
@ ) RN > ®T0H ol
v H >S A
3.3 e2studio- AT ¥ FEREME

(4) [New Renesas CC-RX C/C++ Executable Project] ¥4 7RI TEEND TR I FEF AN L[RA]
ZERLET,
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(5) [Select toolchain, device & debug settings] % 4 7 B 4 T[Toolchain Settings]D[V —ILF = — > D EH]
EOVvILET,

(6) [Renesas V—ILFz—2EB|FA4 7O THEM-[BRBIZV) vy L. AR F=ILTHILT
“C:\Renesas\RX\3 0 1"#SHBL T Z&LY,

"Renesas CCRX’IZ"v3.01.00"AEME L TLIIE OK T,

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
[] KPIT GNURX-ELF Toolchain

3.4 e2studio — Renesas W —ILF =t — U EEE®T

RO1AN6757JJ0100 Rev.1.00 Page 11 of 150
2023/1/31 RENESAS




RX72M Group CPU 71— K Modbus R2—+7 v 7Y =27l
4. BTN FT TV =3y

41 BE
AYUTINT TV r—avid, RELHFTID2NOIT AV IIZahnET,

1. 41— T+—RHDYF7ILBEALLOS TuC3 (4490 +>—-Fa2—7) | &, EE TCPIP 7
ArI)NREYY TuNet3 (R4 -2y bFa—7) |

2. EERTOSEELUTCPIP RA v Y %&EAY S Modbus 70 FIJLRE I H L TLTOT S L
3. L& Modbus 7O F2WRE VI EFERTET7 IV r—2a vy LinydS A

41.1 1 C3/u Net3 (FFfikir)
FYLINTTVr—va v, 41— Tr—ARDYFLEALOS THHUCS (XA 5O - ¥— - F
1—7) OFHER. SLUVRLETCP/IP FObaLRE Y I THD uNet3 (X490 - Ry hFa—7T)
DFHEiREEHET

ML, 6F TRXT2M A TCP/IP A2 v DEFEE1 2B S,

41.2 Modbus 7B FJJLRAE YYD (T )LTATSL)

RKYTWTFTT)5—2avid, Modbus 70O MO JLIZEDGEE#MEZIREITSZTOFIILREZYID
BIINTATSLEEAET, AY U TINTASFTSLIZRTOS ELTuUC3HE, £ELTCPIPRAvyH EL
T ¢ Net3 (Modbus TCP D#&) ZHALET,

FHiflX. 7E TRX72M A Modbus R 2 v/ DEABZ] ~ 1M T 1REFE] 2SR,

413 Modbus 77U —> 3y (oo dsLA)

KYTWTF7T)r—2a2id, uC3. uNetd, $&U Modbus A FaJREYIDY LT LTOH
SLZERAWNT, Modbus 70 FaIBEZETEVAML—23 035907055 LTT,

HHE, XE, BLUSE YU TWT7TUr—2aVICEBBEDTRA M 25BN,

RO1AN6757JJ0100 Rev.1.00 Page 12 of 150
2023/1/31 RENESAS



RX72M Group

CPU #1— F Modbus R#— +7 v F2=a7IL

42 JOovslE
BUTLTT)r—3onrayvsRE, M41I2RLES,

Modbus Application (src/)

Task for Initializati
Task for Application

Modbus
Protocol Stack
(r_modbus_rx/)

modbus_init.c

address.c

function_code.c

itialization of
Modbus Stack

Stack Initialization API

API|

Tasks for Modbus Stack

Middlewares

uC3 (uC3/)

TCP/IP Stack
R— T

i uNet3 (uNet3/)

Master Mode

A

A

Tasks for TCP/IP Com.

Master Application

Communication I/F (TCP/IP or Serial)

TCPIP G ication
TCP Server/Gateway mode

Ethernet

Task Scheduling

gpio_rts.c

Direction Control

io_port.c

SW Reading
GPLED Control

RTS
Callbacks

Serial C L
for RTU/ASCII mode

|RX72M - ETHERNETO
A
| RTKOEMXDEOCO0000By Ether PHY, RJ45 . uUsB . RS485 Transceiver I IDSW, GPSW, GPLED I
Serial
= 4.1 HYOTNT7 IV r—aviiEny o H
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43 T7AILEER

RS TNTTVr—2a3 DT 74 ILVEER (—EERE) #R41IZRLET,

= 4.1 T7 A IVIER

THILEITF7AIL%E B
src/ Modbus 7 74— 3o o0 dS5 A
main.c Modbus 7 71— a VHEMEARIB, BKUT7 TV —2a ViR

io_port.c (.h)

Modbus 7 74— 3 VA GPIO R— + 7 £ RAR%

modbus_init.c (.h)

Modbus 70 FTJLR 4 w4 #EALELE

mbapp_serial/

Modbus RTU/ASCII < 1) 7 JLiR1{E AR

| gpio_rts.c (.h)

Modbus RTU/ASCII 1) 7 L& {E Fl RS485 RTS #ll{iflE &

mbapp_slave/

Modbus R L—JE&— KRZE®

function_code.c (.h)

Modbus A L—JE—FRZ77>vyYarva—Ra—)LnN\yHERE

address.c (.h)

Modbus R L—JE— FEAT—47 KLAEHE

r_modbus_rx/

Modbus 70O kIR A VY BT )ILTOHT S5 LA

inc/ (src/)

Modbus 7O FIILRA S o TN TATSLAYEEY—XTF7ALIL

master/ Modbus 7O FaJLRA WY TR A E— FEE

port/ Modbus 7H FaJLR R vy EIER— FRE

serial/ Modbus 7H k3 JLR % v % Modbus RTU/ASCII 0 kO )L5R%E
slave/ Modbus 7B Fa LR A YY) AL—TE— FEE

tcp/ Modbus B k3 )LA % v % Modbus TCP 70 k2 L%

modbusCommon. h

Modbus 70 FaJ—BEBZAVEZIT7AIL

modbusTyperdef.h

Modbus 7O Fa LR A v ) typedef IEZAYE T 7ML

modbus . h Modbus 7O AL RB YD APIA VO IL—KIT7A )L
uNet3/ 1 Net3 TCP/IP R &2 w4 =i
uc3/ 1 C3 RTOS %
generate/ e2studio EE 774 (E—Tav 7445 L—2ay)
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44 EIFHER

KYTWTFTT)r—232d e2studio 7O Y FMZHIFTAEILFEBRER42IZRLET, AY LT
W7 FUr— a2, Modbus 7O FaLDEHEE— FIZRELIZEIL FEBRZERBLTVET, &Y
DINT T Hr—23 0 TlE RX72M CPU B— K TOEE& LT Modbus TCP H—/3NR 42 v o D&t L
TWEYT,

=42 EIL FigRL

Ay E—F EL FERA
Modbus TCP H—/A\X &2 w4 TCP_SERVER _UC3
Modbus TCP #'— b = f BBEF EH— X2 v D JERF IS
Modbus RTUR X R XA v % IExt i
Modbus RTU R L—T XA v ¥ eI
Modbus ASCII ¥ RZ X2 v Y FEXT It
Modbus ASCII RAL—TRX&Z v 4 IExt i

45 ') —REK
451 FERATHHWED 21—

AT TOTSLOESW IOy NFERAT S RXT2MEBEHE HW ED 21— IILER43IZRLET., K
YU TNTOTS LICHEEFEBNT 5568, VY—XDOBREICTEELLEIL,

%43 FERAHWES 21—

sSwJawvsy HWESa—IL A HimF Jz2ped
©C3 CMTO - RTOS 2RI R a—1 vy
(JF7ILAALOS)
1 Net3 ETHERNETO P74~5 Modbus TCP Server / TCP Gateway E— K&1E
(TCPIP R v %) PC2
PKO~1, PK4~5
PL2~7
PM4~7
Modbus MNAINOR—K | P15 LED i
FTI)r—ay PH3 (CPU h— K LED2~5)
PK6
PK7
PB4 S UNARAYF AR
PB6 (CPU 1— K JP5)
PB7

* CMT : Compare match timer
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452 KSANSWEIDa1—)L

BHWED2—ILOT/INA R FEZ 4 /\I&, RX72M [+ 1 C3/Configurator IZ& > THEBK SNz FS 4/
SWEDa—ILE, YUTLT7 TV r—2avAFITRELTERLTOWET,

- DDR_COM.c : Micro C Cube Standard, DEVICE DRIVER Standard Communication Interface
> DUYTLAZa=ZF—a3sA VAT —AEBEBE DI,

- DDR_RX_CMTO0.c : Micro C Cube Compact, DEVICE DRIVER Interval Timer code for RX CMT
> CMTORKZA4/3THY. RTOS uC3MERT %,

- DDR_RX_CMT1.c : Micro C Cube Compact, DEVICE DRIVER Interval Timer code for RX CMT
> CMT1RRZSA4NATHY. Modbus A R LR Z v IDMERT B,

- DDR_RX_SCI3.c : Micro C Cube Compact, DEVICE DRIVER Serial Interface for RX
> SCIBRAFZA4/ATHY. Modbus A FJLRE VDTNV T ALY — )LEREINMERT 5,
> SCHOAFZ4/3THY. Modbus RTU/ASCII BISICERAT %,

-  DDR_RX_ETHO.c : Micro C Cube Compact, DEVICE DRIVER Ethernet driver for RX
> ETHERNETORH F>4/AT&%Y. Modbus TCP BISIZERT %,
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453 YTILEA L OSHERDHKE
RX72M @]+ ¢ C3/Configurator [Tk > TEBESN-BREBRET 7M1 I/ILE. TROKIIITHRELTLET,

” uC3/ kernel_cfg.h”
> UTFILEALOSDEEINTA—FEHZELTVET,

” uC3/ hw_init.c”
» init_peripheral ()

< ETHERNET 22— I/LDifFiRE. $& U Ether PHY 7 Oy U EEZRIBLTULET,
» _ddr_init()

< CMT FSAN\DMBEEHZEI—ILLFET,

”"uC3/kernel_cfg.c”

> UTFLBALOSDAVREVAZERL, BEEILFBRICEHDE TR RV EERLET,
> AR ERFEIC_ddr_init()Z3—J)LL. CMT ZEBLET,

> REYIHALAXERDESICERLTVET,
<~ #pragma stacksize su = 0x400 /* Time Event Handler */

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

454 E—THAXDERTE
TRHRI7ZFAILEREL., E—THA XZEBELTLET,
” generate/sbrk.h”
<> #define HEAPSIZE 0x10000
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46 Modbus 7 T H5— 3 UE

AEITIE, Modbus 7R bR A VI B TNTOT S LEAWLzModbus 7 75— 3092 J)L
AT I L (st T4 LY MUT) OEBEBIELRS

461 PHENE, BLUVT7TVHSyr— 3 FE

4.6.1.1 main.c

AKI77A4I)LIE. ROFIETKS (/8. RTOS. TCP/IP X4 v ##HE{L L. Modbus 7 74— 3 Ui
BLEI,

1. FBHWEDa—)L, BXUVUKSA4/3SW Z2#HELET,

2. UC3RTOS #i£8iL. EEAIRVEERLET,
- U C3EEH%R. BFMICHEIEIRINEEHLET,
- LIBEONEIERIE X, MEE2 R ETEITLET,

3. TNy FTavY—ILAVUTILR—rEX—TLET,
- LIB%. debug_printf() BEIC KBTI VY —ILHINMERTEET,
- ZO#EEI Modbus 7R FaANWRE v HH LTI TOTSLICREIATLET,

4., uNet3TCP/IPRA v - ZEEL., TCPIPEERAX2 RV #&EELET .
- ERBICEFHLAEEGES. DUTILAVY—ILEARHAT, TN RIZKESNEIPERRLET,
- ZOHMEIX. Modbus TCP BIEX AT AEICOADELLTYET,

5. Modbus 7O Fa LR B VOB L TNTOTSLEZRELET,
- F#IE modbus_init.c (.h) DERRESE L &L,

- Modbus 7O Fa LR A v N RTU/ASCI BIEEFFERHT2EE. VU T7IILaryY—IILHARKSE
T. RTUASCII @EICERT AV ZILBEHBRZRRTLET,

6. *MUARYEEEIL. & Modbus RZ VI E—RDT7 T)5r—2av~ABITLET,
- RTUASCHIRARBE—KRA7FTI)5—2a IR EELTVET, BEILSETHRHELET

- ZOMOE—FIE, FEARVET, HATRXEATNAZADIV VIR MEZELIZEEZIT, Ny
DIICBESTBH. TTVr—a v EEELTHERA,
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4.6.2 Modbus 7O k3 JLR A v 5 #EA{L AR

4.6.2.1 modbus_init.c (.h)

Modbus 7B Fa LR A v HH T TGS LOWEEL, BHLEBOREF ZTEBRLTWVET, FRT
5 API DML, 10EEZSBLFEELY,

KI74ILIE. ROFIET Modbus 7B Fa LR R v Y EREILET,

- Modbus 774 3rva—FKFoa— LAy y@EHEETVELS LET,
> {£F API : Modbus_slave_map_init

> Modbus TRAZAIMSERENS Modbus 77 >4 3>a—KIZxd 20EEa—) )L/ V8%
ELTEREL, ERL-BAHREZERAOEMKRA V212 vEVTLET,

E#ZHIIL, mbapp_slave/function_code.c (.h) DEIIZTHBEALET,

>  COMEAELEEX, Modbus RTU/ASCII R L—TJE— K, & U Modbus TCP 4+—/3E— FD#A
BEERYET,

BistE LT, Modbus TCP 77— b x4 E— FTH., MHALLREABREICLGY ETA, a—
Wy Y BREFEROBERRS 21ty FTARELHY FEA,

- RAMIPYRMEAMIIL, PO ERHFAZE5ZASHIPEERLET,
> {#F API : Modbus_tcp_init_ip_table, Modbus_tcp_add_ip_addr
> HRAMIPUYRMERHICL., PV ERRAAREIRITNAADIPERELET,
>  C O#EEIL Modbus TCP #—/%, Modbus TCP 5—+r x4 E— FOAERATEET,
>

BTN A—FTlEH, Fa—rI)TZILOBRIEDEOHIZ. CONEEZRNETEHIET, £2TOH
IPO7I2REHALTLET,

- DYTIIEEBRESREL. £FE—FTModbus 7O LR EZ VY EREILET,
> {#F API : Modbus_serial_stack_init, Modbus_tcp_init_stack

> HAOEEARZTHIZH L T. Modbus RTU/ASCII BEIZERT A 7ILEBEER (R—L—
BwE) ey bLET,

> Ff=. HOFEROHEERICH LT, RS485 FS U o—N\FIHAD RTSESZHI#HT 53 —/L/\y
VB#EEY FLET,

RTSESHIEADa—IL/N YV BEEDOEEH (X, mbapp_serial/gpio_rts.c (.h) DEFIZTEREAL
F9,

> BUHIEAPIIZR LTI DEEFRFSIZELTAAL, £ERX4E v Y E— FIZT Modbus 7
OrILREYYEREBILET,

> Modbus TCP H—/N\E—FK®D&, VY TILBEZFERALAEWN=O, #E&EESIHEIZ L TNULL %
ELET,

- Modbus 77249 3va—RKOa—L/\y S BE#EEY Y TILOWEAL

» Modbus 279 arva—ROa—LUN\NyIEBY O TUAT I EZXF % Modous T—42 ETIL
ZHHME LET . Modbus T—2 ETILOEZESIIL. mbapp_slave/address.c (.h) ICTRLET,
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463 RL—T (¥—/\) E—FAERE

UTD I 74L&, Modbus 7B FaILRAZYIMRAL—T (—/\) E—RFELTEET HEI FHERL
(RTU_SLAVE_UC3. ASCII_SLAVE_UC3., TCP_SERVER_UC3) #i#gE L=15AIC. ELFRRELEY FE
ER

4.6.3.1 mbapp_slave/function_code.c (.h)

TARAANLZIELFYUIP IR FEM Modbus 7709 ava—FRIZEDEREHEZWNIET 20—

v BEBOEEF EFRBRLTVETS,

- Modbus 7O FAIREYYIE, RA44DT 7o ara—RIZHET 53—y IBE#EELHRT
x2FT, KAY—RT7AIIE, ETOA—ILAAYHIBEHOEREFAETLTLET,

- Modbus 78 FONLIFEEDT—R2ETILEHL, T—2ETNLEF4D2OT—48 L, FT—42 8t
ST AH7 FUAZEMTHEREINDS, 270 IR E VI BHIET D Modbus T—2EER 45(ZRL
i’g-o

- 7033 a—REQMBSTLZO-INAY BT, BRAXRIETEIT—REIIT I ERTHUNENE
RENFET,

- Modbus 7R FaLIZEWT, RAL—TEFE&ET—F2BIZx L THRAX 65536 (0x10000) EDT—4% Z#F
DIEMNTE, FhEFh 1~65536(0x00001~0x10000)DELFE TS 7 KL R ZEYIRSZENEEE T,

- Fl. SBT7RFLRABREEOYET FLRAZSRBTHIEANHEEFET,

- A Modbus 7B FaJLRE Y IIE, 2—HFIZKBEED Modbus T—F ETILDHRFZHR— T 57=
HIZ, TNEDO Modbus T—RETIVIZT VR TET7700ara—RULEBE, a—L/\y Y EH
ELTEELET,

£ 44 Modbus 7O RO REYHHLTIITAOTS LRI Modbus 779 3>a—FK

Code 8_?;?) Function Name Description

1 1h Read Coils EEL-EHD Col 7 FKLADT—R2 &5AHT

2 2h Read Discrete Inputs 6 L =83 D Discrete Inputs 7 ELADT—R E5HHHT

3 3h Read Holding Registers 57 L =83 Holding Registers 7 KLADT—42 £5HHHT

4 4h Read Input Registers 6 L= D Input Registers 7 KLADT—42 ZnAHT

5 5h Write Single Coil BELE—DCol 7 FLRIZCT—42ZE &AL

6 6h Write Single Register 67 L =8 — D Holding Register 7 KL R [T —2 22 &AL

15 Fh Write Multiple Coils IBELIZEHD Coil 7 FLRIZT—R #EEFAD

16 10h Write Multiple Registers {57 L 1= # D Holding Register 7 KL X IZT—42 &2 ZAD
87 L 1= D Holding Register 7 L X IZT—42 & Z1AA

23 17h Read/Write Multiple Registers | 72#&. BIICIERE L 7=#8#(® Holding Register 7 FLADT—4
skl

£ 45 Modbus 70 FaILRE VOB LT ILTOS S LRI Modbus 7—4 &Y

Name Bits | Type of access Description

Discrete Inputs 1 Read IO VAT LICE>TIRETESHT—2DR

Coils 1 Read/Write T7IUr—2arT00SLICEK-TERTEET 4R
Input Registers 16 | Read IO VRTLIZE>TIRETEDT—H2DR

Holding Registers 16 | Read/Write FIUr—23 a5 LIk >TERTESLT—4H

(Continued on next page)
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CPU 71— F Modbus R #— +7 v F2=a7IL

Modbus 7724923 >a—RFOaA—ILN\Y BT RELEBIILUTD2DEHYET,

1. RAVEBIHD) VTR MEERESRBL T, RS VEBIBDLARVABERIZT 7 oo ava—
FORBIZEREEY bT S,

2. EBREtEMf=Modbus T—2 ETINEFLLVWSRT FLAANSRINBE, fisfa— K 0x02ZEL R
RUORBERKIZEY FT 5,

T, 7700030 — FRERICRELEZREFRERLGIS—(CHLT, A3 —F0x04ZEY b

BLENTEET,

:46 TJ7oovara—Fa—)ILN\ySBEAHTEETLHNO—FK

Code Code Function Name Description
(Hex)
2 2h llegal Data Address EET7 FLRfE. £ LIXIEET FLRERHIZ, %5t S4f Modbus
T—HAETIIZESDTRERT FLRADNEENDEEITERT,
4 4h Slave Device Failure J72923ra— FOLBRICEERELGI I —ARELZZEIC
R’Y,
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CPU 71— F Modbus R #— +7 v F2=a7IL

4.6.3.2 mbapp_slave/address.c (.h)

KY—RT 74 )L, Modbus T—RETILOREF Z#5EHk LTLVET ., H4D Modbus T—2 DS

7 RLREE, BEUPEBAEYTVEVTERA2ITRLET

% Modbus T—42 &%, 32768 AN T—2 %5, SHB7 FL X 0x0001~0x8000 AL £9 (1) ,
SHB7 FLRIE, BT 0—NILEHDOEI/NY IT7E LTRAMAEY[ZEIYHTET,

Modbus 77292 3>a—RFOa—IN\y VB TERAENS,. & Modbus T—2 EDRESI/NY T
7I27 R (Read/Write) 3 5B$iERELTLVET,

Read/Write 77 £ ABE#(X. BEDSET7 FLRIZ7 VA LT:
HEELORAANYUY LET (X2)

> Coils 7 KL R 0x0001~0x0004 &ith : LED [ZxtFsd 5 GPIO /R— +
> Discrete Input 7 K L X 0x0001~0x0008 &Fith : SW5 [Zxthd % GPIO /R— b+

& Modbus T—A2 7 FLAMDOx5002FMIZFT O A LEBEIZ, BEFRRELGZIS—MNEEL-ELT,
515+ 23— K 0x04 : SLAVE DEVICE FAILURE #iR LE9 (%3) .

%& Modbus T—ARETHEELE7 FLREHIC, FEET FLADREENTWVWSAINEF T v I3 58EH
EEELTVET,

% Modbus 77243 a—KRIZiGTda—ILN\yHBE#IE. ChoDFzyvrBEHEFERT S
ET. NV ITFEIZT IV ERTBHIZ. FEXET FLRAZHEE L THISL 23— K 0x02 : ILLEGAL DATA
ADDRESS #iR§ Z EMTEFT (%4)

B A
= 10N

Ny 7 7EREI & RX72M D EiA

Application Specific

Modbus Standard

RX72M Memory Map

Device application

Buffers on RAM

ister[]

gsu_buf_holding re

gister[] 40001h <— 0006h (INPUT_REGISTERS_ADDR_START)
USED
| 48000h <— 799%h
48001h <— 8000h (INPUT_REGISTERS_ADDR_END)
FFFFh e Not USED
50000h €— FFFFh

1lbyte

MODBUS data model

DISCRTE INPUTS address

INPUT REGISTERS address

HOLDING REGISTERS address

1 I 00001h <— ©0000h (DISCRETE_INPUTS_ADDR_START)
Readgsy gsu8_buf_discrete_ CERED < USED
input 1 I 08000h <4— 7999
Peripheral 1/0 putl] OFFFh  4— .
rogister 08001h <— 8000h (DISCRETE_INPUTS_ADDR_END)
T Not USED
—— gsu8_buf_coill] '\ 10000h €— FFFFh
OFFFh
\ COILS address COILS PDU address
10001h €— ©000h (COILS_ADDR_START)
@000h USED
18000h <4— 799%h
18001h €— 8000h (COILS_ADDR_END)
su8_buf_input_re RotpL Sy
gsus_bul_input_reg 20000h «— FFFFh

36001h <— ©000h (INPUT_REGISTERS_ADDR_START)
Buffers on RAM FFFFh USED
< —— 38000h <€— 7995
38001h <— 8000h (INPUT_REGISTERS_ADDR_END)
8e0eh Not USED
40000h <4— FFFFh

MODBUS PDU_addresses

DISCRETE INPUTS PDU address

INPUT REGISTERS PDU address

HOLDING REGISTERS PDU address

X 4.2

(RR—=U~Hi <)

Modbus data model £ A EY T v ELY

RO1AN6757JJ0100 Rev.1.00
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X1
HRTHSE7 FLADEREIL, & Modbus T—2BICHIET HAEHY IV OTHEETEEY,

- #IzI£. COILS_ADDR_START. COILS_ADDR_END %%~ 4 Olx. ¥—4 % Coils DBE7 KLAD
BB 7 FLRERTFZRLREBETEET,

- TIAIFTIE, & Modbus T—A 7 FLRIZHB7Z FLXE LT 0x0000, 8T7KLRELT
0x8000 ##EE L TLVET,

- CZC_THREINDT7 FLRIEIX., 0x0001 FIETIEA <. OXx0000 B THAZEIZEELET,

- CHhiE. Modbus VY IR +E#ERTH 7O raILTF—4221=y k (PDU) IZRHEEIATWLSEF7 KL X
ERBICENT H5-6HTT, UT. W7 FLRAREZEZPDU7 FLREBUVZET,

- ZOYIUTLTOTSLETIE, SBPRFLREL2TPDU7Z FLRATUNEZLTWLWET,

- F7=. COILS_ ADDR_END HZEDEMT7 LA TIEEEIHMbE LTHY ., EELENO7 FLXIE
BMALT FLREGDBZEITEELEY,

%2

AT INTAOTSLTIE, RXT2M FO#EL SR AAEY LU TOLNESB7 KLRIFX., FhFh
COILS_ADDR_START. # & U DISCRETE_INPUT_ADDR_START & DAEMETREL TLET,

- fHZI[E. COILS_ADDR_START % 0x1000 [Z L 7=1#%&. Coil 7 KL X 0x1001~0x1004 FihAS, CPU H
— FE®LED IZ®&d 5 GPIOR—kEY VO LET,

%3

st a— K 0ox04 #3897 FLRfEIX., %~ %~ O0PUSEDO_SLAVE_FAILURE _ADDR CHETZ=ZEY,
IEEEFPDU7 RLATHAZ EITEELET,

X4

RAEZ7RFLRADF v IBEBELEET A LT, FEDTRLRAEFRELR T FLRELTEHRATAHIEN
TEFET,
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464 F7ITUYHr— 3 AI0R— FEE

4.6.4.1 ioport.c/.h
CPUA—FR®LED, O% AR A vF (UP5) IZ®ET 5 GPIO R— FDMEFER L TLET,

Modbus 7B Fa LR E v IMRAL—TE— RTHET 51551, address.c ITERE I TLVS Modbus
F—AF7 RKLAT7 Y RABE#EMLBESNET,

Modbus 70 kLR A v ORI REE— FTEMET HI5EIE. maincCREIATWSEIREZTATS
LE#NGEBRIESNET,
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47 Z it

471 pC3/uNet3 HBRDEBAIZDINT
¢ C3/ 1 Net3 EF{fi iR (BIERR) (X—EEMEICHIREZEAFET . Bk (BER) OAFIEX. T Web ¥
A bEYAS— - TH—RAHABENEDE SN,

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

AYUTIWNTTVr—a3 0 Tlh, K47 EHIZEET S uC3/uNet3 DFHERZ A TS 77 M4 IL%E,
RATHEIIZUC/ UNet3 ELRIRDS A TS IT7AIIZELEZSHZET, uC3/ uNet3 B R ZERT
BENTEET,

£ 47 uC3/uNet3 S4T35Y)

ELEBEZFIOI7 7ML (FHiR)

ELBARDI 7M. (BGIR) & X OEMIGAR

uNet3BSDRXv3b.lib
uNet3BSDRXv3L.lib
uNet3RXv3b.lib
uNet3RXv3l.lib

uC3 {project_roothuC3\ {install_root}\Kernel\Standard\lib\RXv3\e2studio
uC3RXv3b.lib uC3RXv3b.lib
uC3Rxv3l.lib uC3Rxv3l.lib
UC3RXv3rbb.lib UuC3RXv3rbb.lib
uC3Rxc3rbl.lib uC3Rxc3rbl.lib
uNet3 | {project_root}\uNet3\ {install_root}\Network\TCPIP\lib\RXv3\e2studio

uNet3BSDRXv3b_Std.lib
uNet3BSDRXv3I_Std.lib
uNet3RXv3b_Std.lib
uNet3RXv3|_Std.lib

{project_root} : KUYV TIWTF7 TV r—2 32 DIL— b THILFTT,
{install_root} : RX72M [+ ¢ C3/ 4 Net3 B @IRD A X b—IL T+ ILF T,
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RX72M Group CPU 1— K Modbus RZ—+7 w7 =27

5. YO TUNTFT TN 5— 3 VIZKBBEDTAE

51 N—Frx7EH
Modbus 7O FaIRA v I FREA VI E—FRIZEY ., N—FOz7EHEOEANELGZYET,

51.1 Modbus TCPH—/I\X A2y Y E—F

Ethernet straight cable
(100r1000r1000 BASE-T)

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

7 @a Y
3

PC (Windows) usB On-board emulator
interface E2 On-Board
cable

5.1Modbus TCP 4 —/\R 4 v U E— FEED/\— K = 75

AY2TNTASSLTIH, IP7RKLRIZDHCP H—N\ALEHBTREBLET,
—EERZAEIZ. BEIP (192.168.1.103) IZYIYEDHLYET,
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52 HYUTIWTTI5—2 a3 nEEAE
YUOTNT TV r—2aVICkBBETAMNERETTIROT7 TV r—2a ViREREEHRBALET,
ERNCSAN—FO Iz TERESEICH O ITLT TV r—2 3 VICTEESES IO IR E VI E—
FICEHDETN—FI T 7EHGETETIE TS,
1) e2studio ZEEENER. [T7AI] = AR —F1 20U I LFET,
2) ri%;Rd;;Wnb“f —fg - TBEETAS I bETD—H9RAR—ZA~] ZBIRL TR~ 25
Vi °

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

[Bon =nc
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

(‘3:‘ < Back ‘ Finish Cancel

5270z bDA ViR—F

3) IFAZz I FDAUR—bI FA4T70TD [P—hATIT7A4ILDERI FxvIHRyy XEER
L. 881 22 v4o LEIF, "rx72m_cpucard_modbus_eva.zip’ZEiRL B I 2 Uy,
M&T1 %0y LA Y bDAVR—FERETLET,

B import O *
Import Projects ——
Select a directory to search for existing Eclipse projects. ,._f ‘

(O Select root directory:

(® Select archive file: |D:¥rx72m_modbu5_eva.zip
Projects:
TZm_de bus/) Select All
Deselect All
Refresh
537—h4 T 774 ILDER
RO1AN6757JJ0100 Rev.1.00 Page 27 of 150
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4) HLINLTASIY RERI UYL,

TEI KRR O T70T747(295] ihid

“TCP_SERVER_UC3I'M 7V T4 TLiEo>TWAIL&RERL. EINFEEFTLET,

R Project Explorer g § = O | ecat_demo_cpun72mascfg X =0
5 ecat_demo_cpurx72m (in p = = 5 0| ]
W main ‘ Overview information Generate Code Generate Report
N <
ISEOSED New > Fral Information o |
wil Include:
Go Into
& generat Overview
& 1 modb Open in New Window . —
g : et an gverview of the features
& Show In Alt+Shift+W > .
i i AR provided by Smart Configurator.
= uC3 B Copy Ctri+C
& uNet3 | [ Paste Ctrisv Videos Application Code <
& r_comm Delete Delete Introduction to Smart g 3
24 TCF Source > Software Components 3
£ modbus Maove., | Middlewars & | Q {
modbus Rename... F2 RTOS 2 B
£ ) ﬁ'
& opcuaserve e What's New 2
i Export.. Check out what's new in the o
latest release. =}
Build Project MCU Hardware
Clean Project Product Documentation
Refresh F5 User manual and release notes
Close Project Application Notes
Close Unrelated Projects Tool Tews
Build Targets »
Index . }tnt Configuration
Build Configurations > Set Active 1 TCP_SERVER_UC3 (TCP Server mode on uC3)
© RunAs » Manage... ): | x dit...
%% Debug As » Build All
Team 2 CJeanA“ | RPN Paaklecabinm ~
g s > e
54E)L FERERE
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5 TNYTIE TETI O TTFN\YTDER hoEEILET,

B test - e studio

File Edit Source Refactor MNavigate Search Project Renesas Views Run | Window Help

| %5 Debug w | | [E7 modbus_n72m TCP_G Resume B 1[=)"

Suspend

SR RACRACRSE AU Ral =R g = ;v Terminate
i Project Explorer i3 = <|=;'=> | & =~ — O Disconnect
v 175 > modbus_n72m [TCP_GATEWAY_UC3] 6682 [hit) A Step Into
g;-? Binaries Step Over
il Includes Step Return
& = ASCI_MASTER_UC3 5132 Run to Line
% > ASCIL_SLAVE_UC3 5122
& generate 6569 T Use Step Filters Shift+F5
v G r_m.odbus_rx 6669 Q‘; Run Ctrl+F11
v inc 6665
N [ master 6166 15 Debng Al
(2% port 6662 Run History *
v (2 serial 6669 Run As 3
[} modbusSerial.h 6662 )
[}, modbusSerialinternal.h 6569 L @iy e s
2% slave 6132 Debugki >
tcp 6132
% mzdbus.h 6166 Pebug As ’
@ medbusCommen.h 6662 2Elsug Caniigaimiiare=
[B}, modbusTypedef.h 6669 Beakpoint Types 5

W (5% src 6669
[y master 6150 Toggle Breakpoint Ctrl+Shift+B

=% port 6662 Trmala lina Rraslbnaint

55T\ T DERRDEIR

6) EJI K#ERIZ&bhE [F/Ay 5] % Renesas GDB Hardware Debugging L TH &R, 5
Ny T REVERTLTNAVHEREHLET,

{8} Debug Configurations O X
Create, manage, and run configurations ﬁ
BEREXIBY~ Name: | modbus_n72m_cpucard TCP_SERVER_UC3

t | _ %+ Debugger # Startup & Source T Common
| C/C++ Application

oy s Project:

[£] C/C++ Remote Application

& EASE Script modbus_x72m_cpucard | Browse..
[€] GDB Hardware Debugging C/C++ Application:

%5 66 Simulator Debugaing (RHE50) TCP_SERVER_UC3/modbus_n72m_cpucardx

BT Java Applet

[T Java Application Varables... Search Project.. Browse...
& Launch Group Build (if required) before launching
T, Remote Java Application
Build Configuration: lect A Il o
« [£] Renesas GDB Hardware Debugging 4 onfiguration: | Select Automatically
El scaistermotpUTRTZMT T () Enable auto build O Disable auto build
@ Use workspace settings Configure Workspace Settings..

Filter matched 14 of 16 items

B 5.67/\y FEEE
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7) TYRA—+] REUZBTH®, TEBE RAVERTLY O ILTTUS—avh#ELET,

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

Mavigate Search Project RenesasViews Run  Window Help DRestart

ﬁs Debug E modbus_72m TCP_GATE -

ZResume

S S Oy - T,
¥ o viﬁv |@v%v,ﬁq
35 Debug &3 |i=€>|ﬁ>¢;- ¥ = 0
~ [c7 modbus_n72m TCP_GATEWAY_LIC3 [Renesas GDB Hardware 1
w ¢ modbus no72max 11 -

579 TINT T r—= 3 UEIMERA
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53 FHERY—ILZRAWEBETA K
FFfi FA*Y—JL (ModbusDemoApplication.exe) ZfEMA L T. Modbus 7A b JLRZ v OB TILTOYT
Sh, B&EUModbus 7 T r—> 3 oY FNTOYT S LOEEEREELET,

53.1 FHMEAYV—ILOBEME

SHMBERY—ILIEPC ETEIEL., RX72M CPU A— FET#EJ % Modbus 7 T — 3 o4 TIL7T
OS5 LDOMEY 7 b9z 7ELTEMELET,

RX72M CPU A— Fl&. FHfiH Y —IL & ®D Modbus @S2I LT JP5 DIREEDEE. H LLIXLED D&
KTOFIEZEITVNET, LEDITXET S Coll 7 FLRAEFK 5.312, SWIZxt[E9 % Discrete Input 7 FL X %
R54(1RLET,

=51 Coil 7 FL R &ExtIiEd % LED

Coil 7 KL R &9 % LED
0001h LED5
0002h LED4
0003h LED3
0004h LED2

5.2 Discrete Input 7 KL R &xti59 %5 SW

Discrete Input
N Iy SW
7 KELZX AT S
0001h JP5 1-4
0002h JP5 2-5
0003h JP5 3-6
(RR—=T 7<)
RO1AN6757JJ0100 Rev.1.00 Page 31 of 150
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HUINTT)r— 3 A Modbus R L—TDiFE., FHlIHAY—I/LIE Modbus ¥ XR2 & LTEIMEL. LL
TOFIETHEETEZET,

1. E@AY—ILIE. Read Discrete Inputs J 2 TR FZZELET,

2. YT 7 T4 — 3 1d, ReadDiscrete Inputs ') 2 TR FZEZ{E L. RX72M CPU h— K JP5
DREZELRARUVRELTEELET,

3. FHMlAY—ILIX. Read Discrete Inputs J 7 TR FDL AR R ELTRIE LTz JIP5 DIKREEIZIE L
T. RX72M CPU H— KD LED OE#H A EZRE L. Write Multiple Coils J 2 TX FZEEEFELF
ER

JP51-4 A =T  —EHRTRLT S LED 2ZEET %,
JP51-4 > a— bk : FHfiAY—I/L®D Coils T¥RX Ry U XA THRELI-fEZ LED ITRBT %,

4. HUTILT T — 3 2IE Write Multiple Coils )7 TR FEZ{E L. IBEE S t=- RX72M CPU £
— FLED QR TIREEZFEFHLET .

Yo TWT T ) r— 3 bt Modbus ¥ R4 Di5E . FFHEiIFAY—I/LIE Modbus R L—TJ & LTEMEL. LKL
TOFIRTHEZHERETEET .

1. BoTILT7FT)45—2 321k, Read Coils UV TR b & 1HERTEELET,

2. FHMERY—ILIE. Read Coil YUY TR +F%EZ{EL. Coils TFR FRY I RIZEELI-EZ. LAKRY
ARELTEELET,

3. H¥UIWTF7TUr—23E, ReadCoils YUV TR FPDLARUYRELTRIEL-EZE, LED IR
BRLES.
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532 FHERAYV—ILOERAFE

“Connection” TEIMEE— FZFBIRL., EENTA—FZFH/ELTLEELY,
- Connection

> TCPserver #:&IRLZET,

- Serial setting
> BERFTETY,

- Remote Modbus Server
> TNARIZEDETIP7FLR, R—+rEBEZHELFET.
> BEEIP7 FLATHERKRTHBE. TREISRELTLESL,
IP Address: 192.168.1.103 Port: 502

a5l Modbus Demo - O *
File(E)  Help
Connection Connect
|TOF‘ ZEFVER [
Serial zetting 10
COM1 Cailz
115200bps Deszcrete Input
RTU
Slawve D
MOME Parity 15E
1 stop bit
Connection Timeout
HEmoTe MOO0UE et ver 5000]
IF Adress Fort
[192.168.1.200 | [502
Disconnect

5.8l Y —ILEIE

(RR—U~i <)
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FEfiy — LAY, Modbus Y R4 & LTENMET B54E.
- RX72M CPU A— F® JP5 1-4 A —T U DiFE. Coils TFR FRY I ANBEMICEESINET,
- RX72MCPU Ai— F®D JP51-4 H'> a— FDJ/E. Coils THFRX FARY I ADNFHTERETEFET,
- Coils T¥FRX Ry XDEMN. —ERMRTRX72MCPU h— FE®D LED ICRBEEHFET,

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 LD/\
Slave
MOME Parity "Read Input” Show results
1 ztop bit
Connection Timeout
Femaote Modbus Server
IP Adreszz Part
192.168.1.200 | [502
Disconnect

5.9Modbus ¥ X% & L TEMEY HHEY—IL

(RR—=T~Hi <)
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@Y — LA Modbus A L—T & LTHMET 185,
- Coils THFARAFRYIADEEZ., FHTLEETEET,
- Coils THFR LRy ADEN. —EFRTRX72MCPU h— KE®D LED ITRBEENFET,

a5 Modbus Demo

- O X
File(F)  Help
Connection T
Serial Mazter
Setting value changeable
Serial setting L0 m____‘r
GOM1 Coils
115200bp= Descrete Input
ASCI
Slave ID
MOME Parity 1
1 stop bit

Connection Timeout
Remaote Modbus Server

s00n
IP Adreszz Port
192 168.1.100 02
connect ok

5.10 Modbus R L—J & L TENMES BER@Y—IL

BE YOIV a it —nRELGYETDT, AL—TFN
A ADEEBRRATICEEAREREICL THE LTS,
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6. RX7T2M BB TCP/IP R 2 v DEARE =

RX72M A Modbus TCP R 2 v U &, 41 —H Ry bRy b T—HO A4 VR T —RIZ, /1 —+ T+ —RA$tE
DO TCPIP 7O FaJLREZ YY TuNet3] ZFEHALTVWET, ChiF,. RALLA— - 7+—RX#E D RTOS
TuC3] MITIZEEENS TCP/IP 7O FaILRE VY T,

6.1 uNet3 EL a1— /LR

UNet3 & T7 74— 32402 7x—X] [TCPIP 7B FINRE VY] TRy RIT—UFTNAR
FEAPI] D3 D2DEDa—IhbERIhTLETS,

o FII)S—arvAraT1—2R
JE—FRR b EDEBOML, T—FDEE - REF LV SRR LGHRY NI I F—ERXEF
AT 5004227 z—X (AP) #R#ELET.

e TCP/IP 7B FIILRAEYY
TCP. UDP. ICMP. IGMP. IP, ARP &L \o =y bT—9 7O FaLZRELET,

o v RT—UT/NA Rl AP
Y RT=Y DRATLIZEBRRGERY FT—0 TNRAZANFELTVWSEREMENHY . T/N1RE
[STNRARRSANDPRBEIZHEYET, Ry T—I TS RFIEAPIHE., ChASDT/NA ZADEL
ZRIRL., Mi—MICT7 IV ERTBEHODA 27— RERMLET, 7TV r—>arTnds 4
MoTNARAESEFEALTETNARIZTIEALET,

X, ROFFXIAVLESEIZLTTELY,

> uNet3 UsersGuide.pdf : ¢ Net3 1—H—XHA K
> uNet3_DriverGuide.pdf : i Net3Ethernet KS A4/ >4 71 —2X
> uNet3 BSD_UsersGuide.pdf : u Net3/BSD 1 —H—XHA K

6.2 BRERFIE

FYbID—=oDa T4 L—232 (IP7RELAR, YTYMER) . TNARRFSA1\ODaT45L
—23Y (MAC7 FLR, TRARIFEE. FSANEFEDT 4 —F+) . uNet3 HLIL—F VYN
HLEBEENAY TG L—avEnetcfgeV—RIT7AILIZ, AT 45 L—2 3 UEERE net_cfgh A
VEITFANICENENEBRLET,

621 AYI740L—LarEE—E
R61IZAV T4 L—a VA[RER/INS A—R & Modbus 7A RO ILR B I ICHBITAREEN—E%
RLET,

% 6.1 AVI4 L= avEE—E
aAVvI4L—LaVER & AR
CFG_NET_DEV_MAX 1 T—RY I TINA RE
CFG_NET_SOC_MAX 10 FRAYVYT Y FOERH
CFG_NET_TCP_MAX 8 FRTCP Vv b ERE
CFG_NET_ARP_MAX 8 ARP I MY
CFG_NET_MGR_MAX 8 TILFEYRA LIV MY
CFG_NET_IPR_MAX 2 IPEEEYXL—H
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CFG_NET_BUF_SZ 1576 FYRT—=I Ny TFHLR
CFG_NET_BUF_CNT 8 Ty R IT—=ONy T
CFG_NET_BUF_OFFSET 2 Y RIT=O Ny T T—HREEAHUE
CFG_PATH_MTU 1560 MTU H4 X

CFG_ARP_RET_CNT 3 ARP 1) k54 EIH

CFG_ARP_RET_TMO 1*1000 ARP ) F S4B A LTI+
CFG_ARP_CLR_TMO 20*60%1000 ARPXx v a P YFRALTI L
CFG_IP4_TTL 64 IPAy 4 TTL{E

CFG_IP4_TOS 0 IP~y & TOSfE

CFG_IP4_IPR_TMO 10%1000 P Y7t Ty MEb R
CFG_IP4_MCAST_TTL 1 IPAYHTIL (RILFX ¥R LTy b)
CFG_IGMP_V1_TMO 400%1000 IGMPV1 2 A LT 9 b
CFG_IGMP_REP_TMO 10*1000 IGMP LFR— bR A L7
CFG_TCP_MSS 1460 MSS

CFG_TCP_RTO_INI 3 TCP Y bSA 24 LT FIHAE
CFG_TCP_RTO_MIN 500 TCP Y bS4 24 LT FR/IME
CFG_TCP_RTO_MAX 60 TCP Y bS48 4 LT FRKIE
CFG_TCP_SND_WND 1024 BENYIFHAX
CFG_TCP_RCV_WND 1024 ZENY T 7H A4 X (Window H 1 X)
CFG_TCP_DUP_CNT 4 1) b5 1 BRER ACKH
CFG_TCP_CON_TMO 751000 SYNBA LTIk

CFG_TCP_SND_TMO 64*1000 BEEAALTY b

CFG_TCP_CLS_TMO 75*1000 FINZA LT+

CFG_TCP_CLW_TMO 20%1000 Close Wait # 4 L7 +
CFG_TCP_ACK_TMO 200 ACK B A LTk

CFG_TCP_KPA_CNT 0 FI¥ 3 % £ TD KeepAlive :B51E %
CFG_TCP_KPA_INT 1*1000 KeepAlive # e 0@ IR
CFG_TCP_KPA_TMO 7200*1000 KEepAlive ZBfitad % F TOEBIERMH
CFG_PKT_RCV_QUE 1 2EXTY FX21—AVIH
CFG_TCP_RCV_0SQ_MAX 6 REV—HTUAREBEX1—AVTH
CFG_PKT_CTL_FLG 0x0000 ZENTY FTF v IV LRIEN T ST
CFG_ARP_PRB_WAI 1*1000 net_acd()E{T# M ARP Probe #1515 B
CFG_ARP_PRB_NUM 3 net_acd()E1T# M ARP Probe #{S[E1%1
CFG_ARP_PRB_MIN 1*1000 RD ARP Probe %18 F TOHR/NMF b K
CFG_ARP_PRB_MAX 2*1000 R®D ARP Probe %15 F TORXAFH K
CFG_ARP_ANC_WAI 21000 ARP Probe #3418 L TH D DR H B
CFG_ARP_ANC_NUM 2 ARP Announce M3£{E B35k
CFG_ARP_ANC_INT 21000 KD ARP Announce DEE E TDEH IR
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6.22 ZOraILREYY DL

A— - 7+—RHEO TCP/IIP 7O Fa)LRZvH TuNetd] ZERTSICIX. TAFIILZREZ VI DA
HEERY FT—D TS RADPHEADBEIZLHYET,

LTFIZHEIED Y > TILERLET,

e JOtLI)LREVYDWEE
ercd = net_ini();

if (ercd != E_OK) {

return ercd;

& XYLI—UTNAR (TNARBEEN) OWHE
ercd = net_dev_ini(N);

if (ercd 1= E_OK) {

return ercd;

#WHME O — KIL. net_cfg.c M net_setup BA%ICEE L TLVET,

6.3 Ethernet kK54 /N4 271 —X

FYRT—=OFINAREI[CuNet3 7O FANWNRE VY ERETEEHDR—FT 4 VT AFESRY FT—
DTNARRESANORRIZBHERA VF T —REHBALET,

6.3.1 Z7AILIER
2YRNT—=DTFNARRSANEFRETBIZH-Y., UTOIT7AI)ILIZY—Ra—KEERkLET,

® net_cfg.c
UNet3 DAV T4 L—2a PRy N IT—ITNARRESANEDIFZETRBLET,

e DDR_RX_ETHO.c/DDR_RX_ETHO.h
ITYRT—=OTNARARSANEKAKTT, TNA RADEZFFEETBRLET, KT 7AIILIEFHLL R
Y RT—=DTFNARRSANERART E2EEIEFHT-ICERT IDLELHY FT,

® DDR_RX_ETHO cfg.h
PHY ID ® MIIRMII E— FIRERY FT—O TNARKRZA4/\DAV T4 L—2 303V 0%E
BLET. RITFAIEFHLLARY FT—ITNRARAFSANEFRRT HBEEH-ICERBT HLE
BNHYET,
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6.32 A2 7x—R

UNet3 [ETNA RBSH#F O THAY P I—ITNARIZTIEALFET, XY MIT—=IFTNA RS A
NIE, TN ZONPEREE. 7L —LDEEESKR. T/ AOBKEE. T/ N1 AOFEREE. T/84 R
DIREMBEHEEFDT/NA RESHET gNET_DEV[] (*1) ITERELTEELET,

Frz. FYMT—=IOTNAZADNLRZEL-TL—L%E uNet3 TRET 51=OICIF. Ry bT—0 T/
ARSANTENLGZEVEERZRET ILENHYET,

(1) uNet3 [FFTRTDHR Y FT—4 FIRA X RS 1 \DFI#% gNET_DEV[] (FNRARA TS 4 1)
&> TEELET., gNET_DEV[][EF/34 REEIED T_NET_DEV EDEFIT. net cfg.c 771 ILIZE
H#LFET,

&  T/NARD#HAILRIE : ER eth_ini(UH dev_num)
FT)r—2 a3 T NA ZADOHHAEBEIS net_devini(T/31 RES)API U T &, uNet3 (F
FTNARBBICERETEIRY N T—TNRARARSANOPEILEHETEVELET,

TINA RBEBIZ5%YT S gNET_DEV[]D 4 >\ Tinij ITEELTTFELY,

® T L—L%{ERE% : ER eth_snd(UH dev_num, T_NET_BUF *pkt)
FIVr—2a hEEY 7Y bk snd_soc()API ZEA AL, uNet3 /4y F%E%£I1ET 515
B, UNet3 [FTNA RBEICHRETEIRY N T—IUTNARARFSAN\DEEEBZEZFVOELET,

TINA RBEBI25%YT S gNET_DEV[]D 4 /N Tout] ITHRELTTFELY,

&  T/N\ARDEMBEE - ER eth_cls(UH dev_num)
T T 5—2 3 UNTINA ADEKREEE net_dev_cls(T/3f ABS)API #IEUH T &, uNet3 1E
TNARBEICHZLET IR Y M T—IUTHFARARSANOBBREHRETUVLELET,

TINA REFITFZET S gNET_DEV[]D A /N Tels) [TERELTTELY,

® T/\A RDHIEEIE : ER eth_ctl(UH dev_num, UH opt, VP val)
T 75— 3 URTINA ADQOFIEIBEE net_dev_ctl(T/3\(4 RBES. HHla— K., REIE)API 21
UHT &L uNet3 ETNA RBBITHRETERY FT—I0TNA X RSTA4N\OFIHERZFUH L
FY,

FINA RBEBI2H%M T S gNET DEV[ D A 2N Tetl] [Z/ELTTELY,

® TN A RMIRAEERFREHL : ER eth_ref(UH dev_num, UH opt, VP val)
T TN r—2 3 UNTINA AOIRESEIS net_dev_sts(T/31 RBES. #liEla— K. EGE)API
EEUET E. uNet3 [ETNA RBBITKBTEIRY F TV TNA XS4 N\OREBREEH %
FUHBLET,

TINA RBB(ZHZUT B gNET_DEV[]D A /N Tref] IZERELTTFELY,
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& T L—LNORENIE : net_pkt rcv()
Y RT—=OTFNAANSRZELI-TL—L%F uNet3 [ZEET H=-0IZ1F. LTOFIET
net_pkt recv)API ZFUHLET, FRT SRy FT—9 1y 77X, uNet3 I THRBREINET,

1) net_buf get)API ZFERAL T, #*v bT—2 /Ny T7 (T_NET_BUF*) ZE&ELFT,
2) BHBE®ONET DEV[]ZX*y hT—9N\y 7 7IZERELEFT,
3) RIELEIL—LEZERXYNI—ONYITFICEZTAHFET,
4) EBEFAALEIL—LDOERBET7 FLR (NYFTRLR) 3Ry bI—ONY I 7ICRELET,
5 EBBFAAEIL—LDT—RF7KRLRERXRYEI—O Ny IT7ICRELET,
6) EZFRAALEIL—LDAYZHALX (Ether Ny AHALRX) 3y bT—O NV IT7IZKRELFE
ER
7) E2EFAANEIL—LDT—EHYA4RX (FL—LYA X -~NYEFHALX) 22Xy T—H Ry T7
ICERELFET,
8) v bT—%4/Ny T 7%ESIHU net_pkt_rev()EFUHLET,
RO1AN6757JJ0100 Rev.1.00 Page 40 of 150
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6.4 1 Net3/BSD

uNet3/BSD (Z, uNet3 L TBSD 7 T ZEMESEH-HICBSDA V2 Tz —RER®THINTY,
uNet3/BSD AT 5 &1L Y, Linux > BSD TEMESTH Yy 7 TVIE. uNet3 ETO—LLXIC
BERIREE B Y ET,

u Net3/BSD (&, 4.4BSD-Lite HHED V7 v b API ZIREEL F T,

uNet3/BSD #ERTHZETT7 T U r—23I(E, BSD Y7y FAPI &, uNet3 4 E API 2T %
CENTEFET,

e VY4 Yy MAPIDOZSENRUHL
select()E%k

W—TNy o7 ELR

Vo FEEDTILFFY X T IL—TF
TCP V4w k® Listen 21—

Jry k55—

6.4.1 S URILELDEMRME

AVNRA SEEBICK S URIVEZRE BT 5126 1 Net3/BSD A2 9 2 APL, #:&ER, v/ OIZIXHmB
HEEEFE “unet3 ” ABLTHYET,

7 71— a3 Uld/bsdlunet3_posix/unet3_socketh #4 >V )L— K352 &lckY, 7TUr—3 Y

NTHEALTWS POSIXEZEDL VRILEN N OHMBEBERMGED VARIVICEEBRDYET, F071-
HBSD Yy bEFERT BT ITIr—2aVEEFDEEDY—RXRT 74 LT uNet3/BSD TEELET .
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6.42 Y’y b API

A—+ TA—RHEDOTCP/IP A L3JLRZ Y9 TuNet3/BSD] HiREd 5 API —EZFK6.2(TRLE

-g—O

6.2 Yoy b API—E

U Net3 API 1 Net3/BSD API HRE
unet3_bsd_init 1 Net3/BSD #1119 %
unet3_socket socket LWy FOER
unet3_bind bind Vi MMZARIET TS
unet3_listen listen Viy N EDEREESD
unet3_accept accept Viry bADEREZITS
unet3_connect connect Viry FOEREITD
unet3_send send Vi Aty —UFED
unet3_sendto sendto Uy Aty —T%%ED
unet3_recv recv Vry bbb AytE—CFRITIRS
unet3_recvfrom recvfrom Uiy kb Ay tE—UFZITRD
unet3_shutdown shutdown E2EEHRO—BERALS
unet3_close close Vi hEFALS
unet3_getsockname getsockname Viry FOBRMERET S
unet3_getpeername getpeername EHELTCWAHEFYST Y FORRIERBT S
unet3_getsockopt getsockopt VY bDA T a v ORBETS
unet3_setsockopt setsockopt Vi hDA T a3 DBREEITS
unet3_inet_aton inet_aton A3y b7 FLRBEIL—F >
unet3_inet_addr inet_addr A8y b7 RLRABEL—F
unet3_inet_ntoa inet_ntoa A3y b7 FLRBEIL—F >
unet3_rresvport rresvport R—=MINA RSNV 7y FERET S
unet3_getifaddrs getifaddrs AR ITT—RADT FLRARE
unet3_freeifaddrs freeifaddrs A 28 71— REROBK
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643 BSD7TUH—L 3 VDRTE

1)

2)

3)

Y—Xa—Fk
UNet3/ETMD 4 DDV —RA—KFK&# A2y MIRYRAAFET,
> unet3_lodev.c RAEIL—T NI TINA R
> unet3_option.c Vi b AT 3 UBEREE
> unet3_socket.c BSD V4 v k API
> unet3_wrap.c 1 Net3/Wrapper 2 X 4

Ft-. uUNet3 KK ELBS54TS5YELBSDAEITODSATSYE) VO LETS,
> uNet3BSDRXv3llib BSD B® uNet3 54 TS5 1)

A29)IL—F/I\R
A IL—FNRADHREFEBMLET,

ANYHE T 7AILIE POSIX #EHD T 7 14 )L EHEF T uNet3/bsd/unet3_posix/ 7+ ILEETIZHY F
ER

avIJ4L—ay
FIVr—2a 0 THERATIRRVTZY METTIUT—2320DR R 8% unet3_cfg.h 234
AE&ELET,
> RAVYTvY R
#define BSD _SOCKET_MAX CFG_NET_SOC_MAX

> TIUT—I 3 DERIH
#define NUM_OF _TASK ERRNO (CFG_TASK_MAX+1)

)Y —RXEE
U Net3/BSD #EESE B -OICHERYYY—REFRELZEI, JV—XIT uNet3/BSD NiF#HR %
EEHTEEHOOT—TILTY,

> BSDVY#7vy hEET—TIL

T_UNET3_BSD_SOC gNET_BSD_SOC[ BSD_SOCKET_MAX];
> IS—EBSEET—INL

UW tsk_errno[ NUM_OF TASK ERRNO |;
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5 A—RILATPxV b
uNet3/BSD BMERT H2H—FRILA TSI FEEXR63IDELYTT,

%63 h—RWA Ty b—E

)Y—2R% Fik ID
BRY BSD Wrapper % X4 ID TSK_BSD_API
W—TINy TN RBRY ID_LO_IF_TSK
ARy o R BSD Wrapper % X ¥ F&{E ID MBX_BSD_REQ
IW—TNy I TINA RE R RIEIE ID_LO_IF_MBX
AEY T Ayt—TNyT7 ID MPF_BSD_MSG
6) #IHE

TIN5 —aviEvsy b API ZERY 58112 unet3_bsd_init()B% ZFEUH L T u Net3/BSD £
Ta—LENBILETIBRENRHY ET ., #. uNet3/BSD ##HLT SI121% u Net3 DHEL & T/«
A RSANODEIEAEREIZETLTLWIRELHY ET,
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7. RX72M A Modbus R & v & QO EKRT =

71 FZEtFE

1. 2V RI—V LTHIHEETERTH-HICLEL#EEERIRL,. BBRICEBA LTV I rO o 7E
Z70RILREYYEFUVET, ZRXE2YY(E, RI7AIRTESGEBEICHE>TWET,

2. RRAAYYIE, 41—+ 7+—RHABEDRTOS NuC3] #FALTEARYZERLET, X2 vHIE

RTOS Z AL TVILFERAITHELET .
3. KXAZYYIE,. Modbus DI L—LBA I UTIZERDEAT FYrRILEFERTHAZLFITEEEA,

User application

" Modbus
Modbus Master/Client Modbus Server/Slave Application Objects
Modbus Protocol stack
Interface driver
and Sf‘ack TCF/IP stack
Serial Inerface (RS485 ) ‘ Ethemet Interface
+ L
e 3 L 4
Modbus RTU/ASCI Network TCP/IP Network
7.1RX72M F Modbus X & v &7 ¥ &
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72 BEIA—<Tv

Modbus TCP ®@I1E 74+ —< v k&, Modbus RTU ® CRC 2 < B adESAELE>TLET,
Modbus RTU TIZBBY F v o D=8, CRCFx vy a— FZXEIZMAMTEIBENHY T L=,
Modbus TCP TIX TCP/IP 7O Fa A EDF v Y EZFRT 2-OFELELY EFT,

Modbus TCP DiE{E 7 +#—~< v b Tl&. Modbus RTU IZIXTFEE LM o 1=,
A ra)ERF, AvtE—DR, 2y FEMFEANTE2LELRAHY £9°,

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

FSUYo LA VEBITF. 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 27 #—< v k& Modbus TCP/IP 7+ —< v D&Y

ADU : Application Data Unit

MBAP Header : Modbus Application Header

PDU : Protocol Data Unit
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8. L RAT LR -Modbus TCP 7O O ILR A WY
Modbus TCP &5 & U Modbus TCP & J 7L — b 4 A2 v 7 DFMICOVTHELET,

Modbus TCP YU ZILT— R4 E—FTIX, DUTFILERY FT—9ADH— x4 & LT Modbus
RTU/ASCIIRRA R A v H#FERT B L2 Y EFF, Modbus RTU/ASCII IR A2 X4 v DMMERIEIX. 7
—FITARE VI DPHIERNTITONET, 21— I1E. Modbus RTU ZF 7= Modbus ASCII ¥— k™ = 4
AAYIDONWTNIEBIRT D ENTEET,

TCP/IP 5tac
Sl ntertce (5465

I User application Modbus RTU/ASCII Network

- MODBUS Stack

- Interface driver and stack TCP/IP Network

8.1Modbus TCP R4 v oYV T b = 7R
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8.1 EVa1—I)L¥ERK

TCPH—NELUVT—F I AR YV FHEEICEINT, LWIDD LA VIZHEIShET,

REMBICT IV r—2a VAV T 2—REIKX 20203 R Ea— Ny VBERER T 73
O— RISV EYTT 5 APIBARTREEEIET,

HEIBD/ N7y MEES I UBITEEX. N7y FOBE - BITELUA—ILRY I REEET H-ODHE
HELUVF1—THEREINATVEY, ChoDBERIEETAT, LUBDERY TEITSNETS,

RTEBOEREELS LU/ 7y MERERIX. TCPREOERS S VERBEZTOIBRELUVIRITHE
BMENFET, GETCP A yvt—CHEETHA-ODHELRL2TOREKIE. 2RIV TETIAFET,

AVIT74TL—Ya BRELUBNAOCETED IEBICE S THUHSIAS LA VT, BEAAPI &£
DELGHENEENLTVES,

811 77— a4 371 —RE

ALAVE2DODZRY LERODBERTRA SN, BESAE—FEEICZIRI EEBATELET,
ABYIMNTCP H—NE—FDHE. T— b ITA 2RV BFEBELERA. T— b T A HESBET S
BEDHEHSNFET. LML, ¥—FIV T HEEDHDEETH, TCPH—NE2 RV EEBELET,

TCP H—/\E— FEFQIIE

1) Yo TLNTRTSLDAA A RY (main_task) &Y. Modbus #]#i{LEI%k (modbus_init()) % IF
UHLET,
2) Modbus #1#A1EEE%k (X, ModbusTCP @EIE TRHELLUTD AR Y #HEILFT,
> EHFEH42 XY (Modbus_tcp_soc_wait_task)
> Ny F2{EAR XY (Modbus_tcp_recv_data_task)
» Modbus 77293 0EE XY (Modbus_tcp_req_process_task)

TCP LY FZNT— b4 E— FEOIWE

1) HoTNTAaTSLDAA R RS (main_task) &Y. Modbus #HEIEREEL (modbus_init()) Z%ME
UHLET,

2) Modbus #HEEE# L. ModbusTCP BIE THELUTD IRV ZEBLET,

EHEH542 XY (Modbus_tcp_soc_wait_task)

Ny RZ{EHZ XY (Modbus_tcp_recv_data_task)

Modbus 77 >V L3 % X% (Modbus_tcp_req_process_task)

DYTINT— b4 % XY (Modbus_gateway_task)

L7 ILAE XY (Modbus_serial_task)

YT ILT—E2RERARXY (Serial_recv_task)

DY TILNTy RRIESZ XY (Modbus_serial_recv_task)

VVVYVYVYVYYY
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8.1.1.1 Modbus TCP H—/\2 X%

KARYIE, RE2 99 hH Modbus TCP H—/\¢ L THRESN-ESICEELET, ZIE L= Modbus &
KM TCP ZET—R B RVIZELONI-EE, A—ILRY I AN T—R2ZMBTH-OICFLET, A—
IR Y Ry bAREIFELI=EE, Ny bZEaE—LAELET,

T—hrOTAHBEODERETHENERLRYET,

F— A H#EELZ LOBE. AL—T ID A OXFF LISt D/85y FEZEL. AL—7T ID A 0xFF d/N\
TYrOHREBELEY, —H. T—hIzA#EEHY DHE. AL—T ID A OXFF USNDEREZTS
ECTCP-Y YT — RO T A RRIANEBERNNT Y FEFERELET,

T—hrITABEHYET—FIVTAHELRLDBEDZ RV REEBREZENENATLET,

Initialize

Read from
received
request

No data in the queus

‘5 =2
%7 : Send 9’%
§ T validation Modbus -gj
k- E and node response °E
] |D check 2%
> =
Read pdcket iswalid Preparedresponse packet
Process Processed the request Prepare
request response
Request pracessing is Response preparation
niet campleted s not completed
8.2Modbus TCP H—/\2 XY (F— bz A B4 L)
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Initialize

Read from
received

Mo data in the queue
request

&
g . 22
<2 Validate g &
é the Modbus 13 E

response o
23 packet request to P za
= the &
Read packet] is valid gateway response packet

- Queuing not _F
-§ g completed § g
£ Prepare o8
e gz
2 2 response 2z
(=] (1] 2
= < E =)

5

Process
the
request
Request processing is
not completed
8.3Modbus TCP H—/\2 XY (F— oz A #5EHY)
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8.1.1.2 Modbus TCP - U7 ILF— DA B2 RY

AB XY 1% Modbus RTU/ASCII YRR B R B v DHEEZFERL., Y UTILA 3 —T 1 —XIZLHBERE
[CIELET,

® Modbus TCP YU SA 7Y ML DEKRERITS,
® XL—TJIDAOXFFUNDEREZZEL-EE, RTUASCHYRARAYIIZEREZZEELET,
® RTUASCIHRRRZRAYIMNBIGEZEZITERY., Modbus TCP U 5S4 7Y FARREZRLET,

842 RV REBBRETRLEYS.

hitialize

Read from
gateway
data

Mo data in the queue

Response sent

Send
Modbus
response

leted

Validate
the PDU

COmg

Yalidation is not
panadwos jou
51 sanbag Buipuag

response packet

Process
the
request

Prepare
response

Request processing completed

Request processing is Responsa praparation
not completad is not completed

8.4Modbus TCP - >y 7JL7— b x4 2 X%Y (Modbus_gateway_task)

8.1.1.3 IZ—HERUVHE

o Ny MEERICBMAEIERRLETS, A EUIERTELGIMGEEXIS—ZRELET,

& SF—brUzABRYIF. RAMAX_ GW_MBX SIZEFETHyt—S%&Fa—A VI LET. ¥+
VIABRINF 1A VT TERWNEE, TCPH—NEFER/N7 Y ML THSa—F (06)
EINBENTY FELTRIELET,
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8.1.2 N4y MEEEL K UETE

AL A¥IEL. Modbus /37y FDEES L UHEIEERET 5L 1Y TT, Modbus /37y FDEHE LU
BELAZTIEAMLELVITT— 2 BETHAINES,

> {5/ vy +EH (Modbus_tcp_parse_pkt)
> /34y M&REE (Modbus_tcp_validate_pkt)
>  EfE/NTy MBZE (Modbus_tep_frame_pkt)

8.1.21 ZE/\rv FDOfEH

N7y FRELSUVEEEOBRAEMLBEZRIILEELAH - I5E. ZENNTY MIEESNIS—Z2HRE
LET, ZIENNT7Y FAEELGGIE, VIR MERET H-OIC2—FAEHFLI-I—I)L/\y I BERENT
UHLZET,

8.1.2.2 ZEE/NT v FDIEE

BIA—NUNY BB TOETHERZEIC, BREN\TY FEBELTEYRLET, £z, Y R—FrEhT
WEWI 7293 ra—KRAEESNI=1 £ Exception code ZRHT BZULENHBIGEELIEE/ Ty b
FEELEELET,

8.1.23 IZ—¥ELIVEHRE

& J7 YT ara—FIZEDWT, RENTY MIBTE17y FRESJUVEESNE-T—2RENT
ArILISEEL TSN EZREEL. BENH O EEREIS—EHELFET .

o RENTYMEFTEBMCATYZHERLET., A*EVHIERTEGVEEEIS—ZHRELE
ER
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8.1.3 BEHKEESLIU/N\TY MERER

KLANVEYI 472 o DERRFATONTY FOEREEITIFRAVELUHETERINE

ERS

8.1.3.1 Modbus TCP i Z T ANE XY

RERYFA—HFIZLEYRE v I BNMEHLEh-& & ML Sh, R—F 502 Ff=F1—FARELT
A=k (RE2 YV PPEBICI—FICEIYBESNEBEDH) ITHTEI 5472 bhoDEEERESL

ZRIBLET,

BRAODNEREREREITSE. PUR MRS LELE T, BEREANZTANARENEF VI LE

¥, ERRTANKR, EREAVXMIIPZEELET,

BEHEORKRHIE. r_modbus rx 7+ ILFAKHN®D” modbusTepConfig.h” RICTEZERSNTLDS

TMAXIMUM_NUMBER_OF_CLIENTS] ¥4 0 D% EEICKYFIRSNET,

B5ICARZ R NEEBRETRLET .

gitialize
Reqguest no
received

Wait for
connectio
n requests

Accept
connectio
n

Verify if
multiple
connection
enabled or
disabled

Check
allowed P

list to accept
connection

Connection from this
client is allowed

Check
numher of

Maximum number of active

paiepdn

paja|diuoes
YOU 5 351] LO|LI2UU0D

Closed the oldest

active
connectio
ns

connections reached

Checking of number of
cannection is not completed

Closing of oldest connection
is not completed

jo uiiepdn

8.5Modbus TCP #E#i52 (+t A2 X~ (Modbus_tcp_soc_wait_task)
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8.1.3.2 Modbus TCP Z{ET—2 42 R%H
KERTIZRE v BPHE SN ZIZMBENTOAET ., 2RVIFEHELEISAT Y ALDT
—REEFSE, AT Y b ERIETBE, A—ILRY I RIZEELET,

D54 T7 U MM LEREZIET D L. Modbus_post_to_mailbox()EFFUH L TERE A —ILRy &7 X2
UEST, A—JLAvE—T1E, Modbus_fetch_from_mailbox()Z&{# > T. TCP H—/N\2 X Y2k Y FHEARS
nEY,

8B ITAZ RV NEBBRETLET,

Initialize

Wait for
Modbus

Packet not received

Close the
socket that
returned

Prepare
the queue
element

Update the
connection

pajajdiion you
§|381| 3 jo Bupepdn

Preparation is not

Post the
element to
received
data queue

Posting to the queue
is not completed

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

8.1.3.3 IZ—¥ERUVIHE

o Sk MENFICHMATYERELET, AT UHNEETERMESFTIS—£8ELET,

® TCPH#—/\42R%7[EH/AMAX RCV MBX SIZEE TAwt—S%Fa—4( 25 LET, TCPH—
NERIPFX1—A VT TERWEES, TCPRET—F ARV IFER/NN 7y bR LTHSNTI—F
(06) #IEENTy FELTRIELET,
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9. L RT LMK - Modbus RTU/ASCII 7R b LR A v
Modbus RTU/ASCII 24 v 7 OISOV TEHRBALET .,

ARKRABYYFIBELRAVIA T L=V a3 VvERETDHEICKY, YREAFREY—/NIRAL—T7 T4y
—2 a3 ELTHERATEES, X4 v7I%. Modbus RTU E7=I& Modbus ASCIl dWLZFm—DEHHR— k
TEHELOBHETEET, T— FEIRIVPBBREAPI 21— 7T 54— 3 v ETHUETEIZITOETS,

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 B2 v ) 7 k0 = THERK

UBDOEI 30T, B¥ERBICOWTEHRBALET,
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91 EVa1—I)L¥ERK

A IFHEEICEDNT, UTOLAYVIZREIShET,
REGEBIZHED2T7TVr—2a 04 03T —REIE, YRIBLVAL—TOME— KT, 2—H7
T)r—a v tEEPYEYVELET,

FRBTHZ/N Y MEEES L UBEATEIX. Modbus 7 L—LDEE, B, BIEZHESLTHLETS,
RTEOEGEEMEES LU I L—LERERIE. BEDREERL D Modbus 7 L—LDEZEEEE
LETS
BRELEUBRHIOERTRODIDNDBEBICEDIHT, BEAAPIGEZEL AV I L—a VvERHBY ET,
UFICELAVYOFEMEERLET,

911 F7IUHr—304 0371 —RE

TIVG—230 AV T—RBEIE. A—F7 TV =23 EDPYRMY ITHELHEEZEATL
FT, Floo RIVIDKREEMHBETIALY FRAEENTOET, BRSNhZIR2FLIEIRAL—TR4
VY E—FIZEDNT, ALY FIZFRE VY E— FCEMETTREAMAEZ 1 —FICIRBLET ., KL A VL,
BIEE— FARTU £/=(X ASCIl THHEEFIZTDH Y FE A,

Modbus 4 —/N/RAL—TE—FIZEFET7 TV r—23 A V3 71— ABOERBHERIF. V)7L
2 2 % & Modbus_slave_map_init()[Z# Y E£9, Modbus_slave_map_init)Z#ERA LT, 22— 7T U4
—2avlE, B Modbus BEREZZELIZEFITHED I 7o ara—FIIHiELiza—IL/\y U E
BOAFUVHINLDLSEBHRLET,

BERAvE—COBFTEREA v E—DOBEE)TILIRVERBTITONET, PUTILIRVEH
(. A% Modbus ERZZELT-LE, BBULRI—IUNYINY RSEFUHLET, . a—IiL\y
DNV EIDLDEEA YV E—VEBRTOITARICHLTEYIRLET,

EE I—THREDI—LANAYINYFFZERTHEA. RITHMICEELTIESL. NV ES
NTIS—FHNRELTRENEET S E, TOHAREYIRBROATY FEREBTEHENT
EEEA

Modbus Y RAE—KRIZHEITET7 T r—2avA V3 7 —RABOELHERERIE. YU TILERIE
BEA—FT7TIVr—230EDA VBT —REBBEEAPIICHEYET, A2y IN1—HFIZk Y
EEndELUTILEAREHMNREI SN, A—FT7 TV —L 3 UL REAPINFUHEEINSZET
Modbus BEMITTHNET,

A—HYF7I)5r—aviE, E77rovarva—FRicisLira—v7IUyr—S 304082 —J 11—
AAPI ZEUHE LT, REv9H 5 Modbus 'J Y TR k% Modbus R L—T T/ RIZEYFET, VU7
ILARIBEHIZU I IR FOEREEZTVET,

A—HYF7IYr—3 0408 —Tx—AAPI K, JAVYFUIE—FFRE/ 07Oy F U5 E—FRT
HUHLNTEFET, —HFICTKY IV VBN APIHZEIHE LTRESATOAE, /> TJavF
VUE—FTHUEIN, DUTLARVBEBEREZEHICRES AN\ VEREREUVE TN
ALT7D L ERESEET, a—IN\YIBENRESALGEIMEE. CRODAPIHERL—THhLDEEZE
ZETEINIALT O MREFTIOAYVI SNET,
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9.1.1.1 Modbus ') 7ILEZ XU B

Modbus &) 7 L2 XY B#IE. £E— K (RTU/ASCI) [Zhhh DT, Modbus RREZELUVAL—TR
Ay OmMATERINET,

BIZIE, RE 99 E—Fh,h Modbus RTU Y RAZ ELTEZRSND E. Modbus 1) 7ILA R BE#IE
Modbus YR Z DA E L THRELET . YRAEABXUVARAL—TDYIYEBEZILWHAE API TE— RMBEES
NIBICRESNFET,

9.2 [ Modbus > ) 7ILA RV BEHMNR L—TE— FEEOIREZEBRIZ/E Y £9, main_task(void)B
M Modbus ) FILZRVBEHETFUHL, A vtE—CMNEEESNDIDEFI VI LET, ZIEELRLAY
—UDRBEICHE LT, YRAFERIFRAL—TELTHELET, RAL—T L LTHEET 5 & E. Modbus
YREAMBED Modbus BRZEZZET HFT. KEBEZRHLET,

DI3AT7 VML ERERZETSHE. BRITUTOEEZLET,

& ZELREERNTY FOBRSIUVRIEZITVET,

o ZENYT Y RHPEELLIE BENRYT Y FEBEL, YREATNARAAZELET,

Wait for
Modbus
request

Request not received

Received a request Response sent

w

23

Parse and Send i
validate Modbus %_g

Processpd the
broackast
request of error

Redeived packet is valid Preparedresponse packet

Prepare
response

Process
reguest

Processed the unicast
request orerror

Request processing is
not completed

92X L—TJE— FE® Modbus ') 7 LA XV R DIKEEBK
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EO93l&k, YUTILARYVEEMN TR E— FOBOKREEBRICKEY ET,
YRAZE—FDIFEHLAL—TE— K EEH. Modbus_serial_stack_init ) TR A2 v o B WHEENET,
A—YTF7T) =30, APIZRUHL T, YU TLE2RIEBIZAL—TT/84 X &D Modbus #&1E

FERLET, BEREZELEL, UTEEBRLET,

Modbus BR/X7 v FE#EHFELAL—TTINA A~NEELET,
REEVUIIR A TA—FXF Y X FERDIGE., 4—207 590 FEERM] FTAL—TF/\4
ANSDEENRLIDEHFLET,

@ FEEFEVUIVIRMPAIZFYRXFERDIGE., BRI ALT I FEEI T, AL—TFNNSAHDS
DIEEEFLET,

0 EBERALTIMETIZRAL—TTFNA AN EDLBICEEZZELEBE. REShET—4N 0K
BEF—JILEBEHLA—HTF7ITYr— 3 VIZBIEELET,

0 LEAALTY MERIRNIZEEE2ZETELLISEBE. BXY FSARHEFTRILEREZZEELE
ERS

0 ISAIIRTAIEBEEZETEEN GG, A=Y INYRFIIZTHLTEA LTI IS5 —
#5|EELET,

AV Y FEROUEHNET LIz EICEMELELTBHBEE. 2—Y 7T r—2a v, APIEHIEY
HLUE—RICO—INYIND RSERIBTZENATEET, £=. APIBHa—ILIZ/ v JOoyxo s
E—FTEMEL. VIV IR MDPETTEHETOM. BEBMZEEESELIENATEFET, -V I EK
NI NMES, APIBERI—LIFTAYyF U E—RTHELET,
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Initialize

Wait for
User
request

Reguest not received

Received a request Updated user

Turnaroundtime expired

"

7D ]

- Send Wait for
ge Modbus Turnaround
& 2 request timeout
2

[

(7]

Receive
Modbus
response

Response not
received

9.3V R4S E— KD Modbus 1) 7ILA A BB DIREEREK
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9112 IS—¥ESIUVHRE

(1) Modbus RTU/ASCII R L—7

0 IA-FvRMERDFE., A—HFICKYa—iLN\yIBE#EAERIATWENWI 7o 30a3—F
IZHTBVIIRMEZIELREE, DUTILERVBHRIIFNGEEBEL TR 2T/ RITERL
ij—o

® 1—HITkoTRREINza—ILN\Y VBT, BEEINTOVEVLWL ISR A ELIEaAIILADEKRKIC
LT, PINEEEERTILELAHYET,

MEAIE API TIE, FEESNFNFA—FDEXRNLGF vy &7, KEZRLET,
JO—RFvRAMERDBE., 75472 MIBEEZRLERA,

(2) Modbus RTU/ASCII % X %
o WHIE APITIX, BESNINTA—FDERNEF T v I ETVET,

o HEMRMBAINY FSAEXRELTH, VITAMIWTHINEERETELRWNGE, FALT7V T
S—EBRLET,
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9.1.2 N7y MEEBS X URITRE
ALA YL, Modbus /37y FDBES L UBTEERT SHL M4V TT, Modbus /37y FOENE LTV
BEFITIEHLELVICT—2ABETHERINET, ChoDHEEIL, RESNEZRE v I E— FIZHELD
BEITUVET A, Modbus /347 v FEREHHMIZ RTU KX TREIN LD T, ASCII E—FDIHEEL—E
RTUBRICERLTREINET,
>  2{E/\4 v MMEHT (Modbus_master_parse_pkt , Modbus_slave_parse_pkt)

> /N4y MREE (Modbus_master_validate_pkt , Modbus_slave_validate_pkt)
> FEIE/N4y MEE (Modbus_master_frame_request , Modbus_slave_frame_response)

9.1.21 2E/ N7y FOfEH

ASCIl E— FDiEA . ASCIPRTUEKAD /N v FEREITLET,
ZIENTY FORIET, REFz vy, N7y FOBEBESEIUVRAL—T ID DF—BLEENEREL
=5E. 2ENTYY FEBELET,

& ZENTYRPEELGLIE, VIIRXRMEREBETL-6HC, 2A—HAZFLE-a—IL/\yv I EHEE
UVHLET,

@ I1-FvRMNERZZELEBA, 77923 ra— FOMRBIZEENHNIE, HINIEEAvE—
CEERLIRETINARIZEY ET,

® JO—FXxvRIERERELLEBE, RELEAATY MSA FRT 7V 23 0a—FELIEIE
BTy FELTRIRTEIDREA Vv E—VEIRITNARIZEBELEFRA, = RIELE
Ny MY —FRRT7o92a3 00— FELIE AL—T IDEEELTER/ 7y FEBELE
ED

9.1.2.2 ZFEE/NT Y FDOEE

TRRAE—FDOHZERER/NN 7Y MY, AL—TE—FOGZEFGENT Y b API TERSh AR
[CEDVWTHEINET, TO®, BEL/X7 Y MIZTCRCLLRC ML FET, ASCII E— FDHE. A
BHHICRTUBXTREEATLET DT, RTU-ASCII ZBTHhAET,

9.1.23 IZ—¥ELLUVHSE
& T7UYiara—FIZREINT, REBLUEENT7Y MIETFE/ 7y FORSE, BESNhET
—AEBEFUVRL—TIDIZDOVT, 7R FINLICEELTWAHLERIILET,
RELEANT Y FMESHRAFENT-CRC/LRC ZEAL T, /N7y FOBEESHZRIELFT,
N7y METAICHMA T ZHRLET, A EVIERTELGVMEEREIS—ZHELET,
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913 BEEMEELSIVIL—LEZERE

RLAVE, BEA VI —RENLTT R EERETHOORESIUVT2BEEZEHAET,
DUTFILBEDIL—LEAIVITDEERIFE. KLAVTITOhET,

9131 JYUTFILZEL2RVEHR

Modbus RTU/ASCII R 2 v 7 OMEAILNEBTL U TILIF ELUZ A IEYRAADERINET, VU7
IWZERRVBEHIE. SUTZILIFBEEUVEATEYRAADNRET HEFUHINET,

DUTILRELRVEBIE. SUTIVIFEIYRAHDRERETDE, DUTILIF FSA\BERICTRET
—RBEZRAABET, T—ADZEITHBILIzDB, X4 v Y E— FIZIE LT, Modbus_ascii_recv_char()
F 1z1& Modbus_rtu_recv_char() SFEUHEINET, TNLOEKT. 728N\ Y I 7ITEBMSIET,

BATENYRAHDFEET DL, Modbus_timer_handler)AFEUVHEINET, KERTIL—LEAS VY
DHEIITONET,

9.1.3.2 Modbus Y FILA VA —Txz—RAV T4 L— 3>
& XAVIDWHILRIZHRTON-EBHATA—RIZHLT, SUTFTIAVE—T—REFRLAY
v hEEZELET,

o ZEBENICIS—HARELEFE. RAT—FRBYRHBARY FERESETVET, BETS—
DEMIZDOLTIZ., TRX72M CPUB— K N—FKH 73 =a7J)L] 28BLTLFEEL,

A RGBEBEREOREICFASIAET,
RS485 DE— FEIYEZ(E, GPIO Ev &> THThhET.

9.1.3.3 I5—EAbIUVHE

RERICIS—ARELLGE, RELEAATY FEBREL, RBZEHETLET,
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10. 7N —23vTRT53054087 2 —RADERHA
AKETIK, 7IVr—230709533 2054 08—7 2 —X(AP)DEHDFEMICOWTHBALET,

101 21— A4 258 —2Jx—X API
AETIE,. a—F7TUS5—> 3 0 TERTBAPIHZOWTEHBALET,

10.1.1 Modbus TCP/IP

10.1.1.1 JOR3ILRE YO DHEE
JORINRE Y DML TERT S APIHFIUTIZHRYET,

Modbus_tcp_init_stack Modbus TCP X %2 v 7 %11t API

[&x]
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

uint8_t u8_tcp_gw_slave F—roz A E—FEE

uint8_t u8_tcp_multiple_client TINFISAT 2 FRIGEE

uint32_t u32_additional_port BMAR— +ES

p_serial_stack init_info t  pt_serial_stack init_info = LU FILBIE/INTA—EZT—TILADKRA U4

p_serial_gpio_cfg_t pt_serial_gpio_cfg_t WOR—ba2T45L—2a0T—TILADKRA A
[RY{E]

uint32_t I>—a—Fk

[T5—a—F]

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

K AP EA—HHIEE L FEMICHK > T. Modbus X2 v 9 Z#E{ELFE T, 5%
p_serial_stack_init_info_t M$EE A NULL MD354&. Modbus_tcp_server_init_stack()ZFFUH LF 9, NULL
LIS DETE SN f-1BA . Modbus_tcp init_gateway stack()ZIEE SNtz FILBIE/NS A —L2 THUHL
F9,
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AAPITIE, UTONRSA—2ZHEELET,

a. u8_stack_mode (R A VU DIERNEIEELFT, EESNEICLY. XFZYVEFEUTOVLWT L
DE—FTHELET . Y— b ITAE—FTHEATEIEE. DUTLTNAREDBETHERT
HBE—RZEELTLEZELY,

ARy E—FIEE =
MODBUS_RTU_MASTER_MODE Modbus Stack RTU ¥ 2 2 E— K %:&R
MODBUS_RTU_SLAVE_MODE Modbus Stack RTU R L—JE— K %:&R
MODBUS_ASCII_MASTER_MODE Modbus Stack ASCIl ¥ X 2 E— K %#iR
MODBUS_ASCII_SLAVE_MODE Modbus Stack ASCIl X L—JE— F%:&IR
MODBUS_TCP_SERVER_MODE Modbus Stack TCP #—/\E— K %3%iR

b. u8_tcp_gw slave &, ¥— Fr T/ E—FTOEEFRELET ., BEICIEUTOYIOZFEALE
ERR

T—rOz4E—FEE =R

MODBUS_TCP_GW_SLAVE_DISABLE | Modbus 24 w4 4 — k™ = A 2 L— T3

MODBUS_TCP_GW_SLAVE_ENABLE Modbus A2 w95 — bz A XAL—TFM

c. u8_tcp_multiple_client [, I SA 72 rOLDEEEZZHFITEINESIIFRELET, IBE
[ZIXLLTOR 7 O0%=FRALET,

RILFHSAT7 Y bRGIEE Bk
DISABLE_MULTIPLE_CLIENT_CONNECTION TILFI 5472 MESGES
ENABLE_MULTIPLE_CLIENT_CONNECTION TILFOSAT Y MEGED

d. u32_additional_port [, BIER— FIZT T4k (502) LN EFERIT HEEICEELET, BML
HUWMEEIFO0ZF/EL TS,

e. p_serial_stack_init_info_t #&EAKIE ) TILBEICEET R EFIEELFEFT, TCP H—/N\E—FT
FATHBAIEINULL ZHEELTLE LY,

« V1) T IVEIE/INT A —% 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; KoY TILiR—EDRY T4 Ey MEE Y
uint8_t u8_stop_bit; FLYTILR—EDR by TE Y MEE Y
uints_t u8_uart_channel; /*Modbus X% v TEMY % UART F ¥ /L ¥/
uint8_t u8_timer_channel; /*Modbus R 2 v THEATHIAAITFvRILY

uint32_t  u32_response_timeout_ms;  /* &S A LT Fmsec] */
uint32_t  u32_turnaround delay ms; /* JA— KX ¥ A FTUI IR FEZIET Z5E0DEERR
[msec] */
uint32_t  u32_interframe_timeout_us;  /*RTU /4w LD A 42—\ LB [usec] */
uint32_t  u32_interchar_timeout_us; I* ASCIl /X4y b DA > 2 — s\ LBSfE[usec] */
uint8_t u8_retry_count; 1 bZA B
}serial_stack_init_info_t, *p_serial_stack_init_info_t;
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COBERICIUTORIANNTA—FELTHEAINET,

R—L— FEE ="
MODBUS_BAUDRATE 9600bps , 19200bps , 115200bps & YIEEDHR—L— ~Z157E
N TR Bk

UART_PARITY_NONE NYTFa%L
UART_PARITY_ODD VAU g
UART_PARITY_EVEN AU,

A by TEY MEE Bk
UART_STOPBIT_1 ZAbyTEYRIEY b
UART_STOPBIT_2 ZAhyTFEYR2EY k

f. p_serial_gpio_cfg_t #5i&E{K(E RS485 BIEIZfEAT 5 GPIO R— IlHABEBA~DRS U2 ZHEL
F9, TCPH—NE—FTHERATHHEEE. NULL Z3EFE L TLFZELY,

IO R—barT 45 L— 3 >F—7T)l(serial_gpio_cfg_t)

typedef struct _serial_gpio_cfg_t{
fp_gpio_callback_t  fp_gpio_init_ptr; I* RS485 = Z{E A M A LEH~DRS V2 ¥/
fp_gpio_callback t  fp_gpio_set_ptr; [* RS485 £ ZE A M HAEEREEBMA~ADRS 22 ¥/
fp_gpio_callback_t  fp_gpio_reset_ptr; /* RS485 £ Z{EARFIEAZEREEHA~ADKRA V5 ¥/

}serial_gpio_cfg_t, *p_serial_gpio_cfg_t;

RO1AN6757JJ0100 Rev.1.00 Page 65 of 150
2023/1/31 RENESAS



RX72M Group CPU 1— K Modbus RZ—+7 w7 =27

Modbus_slave_map_init ‘Modbus 7793 va—KIvEVT API

(EHK]
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
(RYE]
uint32_t IS5—a—FK
(T5—a3—F]
ERR_OK EERT
ERR_INVALID_STACK_INIT_PARAMS 518 AHY NULL
ERR_MEM_ALLOC A EHERICRE
(AZE]

KAPIE, 954F7 o0& T 7o 300—FITHT HNBEREZI—FEROBEBICEER T
%9, Modbus RL—TRE Vv INBEREZZELERE. BREN-EREFTHLET,
RAPIFRL—TE—RFOHEEOAHABEHERY FT,

D7 arva—RIvEYSTT—TI (slave_map_init_t)
typedef struct _slave_map_init{

fp_function_code1_t fp_function_code1; * 27249 3>a— K 1(Read coils)Ha—IL/\v U %k
ADRAE Y

fp_function_code2_t fp_function_code?2; /* 272433 >a— K 2(Read discrete inputs) /O —JL/\
9 BEEADRA 2 F ¥

fp_function_code3_t fp_function_code3; /* 27 >% <3 >a— F 3(Read holding registers) a1 —JL
Ny JEBADRSL B ¥

fp_function_code4 _t fp_function_code4; /* 27 >% <3 >a— F 4(Read input registers)Fa—JL/\
VI BEBADRA U5 ¥

fp_function_code5_t  fp_function_code5; [* 27 >4 3>a— K 5Write single coil)a—IL/\v o
BAEADRL 2 ¥

fp_function_code6 _t fp_function_code6; /* 27 >4 32— K 6(Write single register) a—/JL/\

9 BEEADRA 2 F

fp_function_code15_t fp_function_code15; * 27 2% <3 >a— K 15(Write multiple coils)a—JL/\
VY BEBEADRA U5 ¥

fp_function_code16_t  fp_function_code16; /* 27 2% <3 >a— k 16(Write multiple registers)fi 2 —
WXy JBEBADRAL 5 %

fp_function_code23_t fp_function_code23; * 27 2% 32—k 23(Read/Write multiple registers)
RAa—LnNyBEA~ADRLE

}slave_map_init_t, *p_slave_map_init_t;
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K770 varva—FRIzEELiza—iLA\yoBE#E. UTOEXTEREINET., Fa—ILIAvIH
HOBIMFERAINTOAEERDEHICDOLTIZ10.122ENDE APIZSBLTL &L,

fp_function_code1_t Modbus 77 >4 ¥ 3 >a— K 1(Read coils)IZxti&s Liza—JL/\w & B

[(ExX]
uint32_t (*fp_function_code1_t)(p_req_read_coils_t pt_req_read_caoils,
p_resp_read_coils_t pt_resp_read_coils );

[51%]
p_req_read coils t  pt_req_read_coils Read coil EXRERNPEM SN BER~ADKRS V4

p_resp_read_coils_t pt_resp_read_coils  Read coil [I&&T—42 Z#T 2B EERA~ADKRS >4

(RYE]
uint32_t 0:1E%1: 8%
fp_function_code2_t Modbus 7 7 >4 < 3 >>a— K 2(Read discrete inputs)IZ5xthts L7z —JL/\y & BEEL
(EHK]

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

[51%k]
p_req_read_inputs_t  pt_req_read_inputs Read discrete inputs ERIFMAEI S N=BEEADRA 242

p_resp_read_inputs_t pt_resp_read _inputs  Read discrete inputs IS & T —4% 8N T 2HEEARADRS 4

[RY1E]
uint32_t 0:IF% 1:E%
fp_function_code3_t Modbus 7 7 >4 <3 > a— F 3(Read holding register)[Zxti& L f=a—JL/\w 4 B3
[£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);

[51%k]
p_req_read_holding_reg_t  pt_req_read_holding_ reg Read holding register =R IERAIEH S M= #EEAA~
DRA A
p_resp_read_holding_reg t pt_resp_read_holding_reg Read holding register it 57 —% &7 D #EEAA~
DRA 4B
[RYE]
uint32_t 0:F% 1. EE
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fp_function_code4 _t Modbus 7 7 >4 & 3 >>a— K 4(Read input register)[Zxtis L f=a—JLs\ v U B8k

(EHK]
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 ER IEERAEM S W -1 EAR~DRA
A
p_resp_read_input_reg_t pt_resp_read input reg Read holding register [G&T— 4% Z#&#T SiEEER~D K
14
[RY{E]
uint32_t 0:E% 1. E&®
fp_function_code5_t Modbus 7 7 >4 & 3 > a— K 5(Write single coil)I[Z%fi& L f=a—JL/\y J A%
[£X]

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_coil );

[51%]
p_req_write_single_coil_t pt_req_write_single_coil  Write single coil BRIEHHA G S M-S EERADRA
A
p_resp_write_single_coil_t pt_resp_write_single_coil Write single coil IF& T —4 £1&INT D& EEADRA
A
[RY1{E]
uint32_t 0:FE% 1. 8B&
fp_function_code6_t Modbus 7 7 >4 & 3 > a— K 6(Write single register)IZxtis Lfza—JL/\w & B
[£X]

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%k]
p_req_write_single reg t  pt_req_write_single reg  Write single register ERIEHRMNIEM S N -1BEEK~D
i
p_resp_write_single reg_t pt_resp_write_single_reg  Write single register IG & T— 4% & 21EEEK~D
RA 5
[RY1E]
uint32_t 0:FE%¥ 1:E%
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fp_function_code15_t Modbus 7 7 >4 & 3 > a— K 15(Write multiple coils)IZxth& L f=a—JL/\y 9 B3

(EHK]
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);

(315
p_req_write_multiple_coils_t  pt_req_write_multiple_coils ~ Write multiple coils B3R R G S W= &
~DRA B
p_resp_write_multiple_coils_t pt_resp_write_multiple_coils  Write multiple coils IiS&T— 42 18T 2HEEA
~DRA 3
[RYE]
uint32_t 0:FE%¥ 1. EE

fp_function_code16_t Modbus 7 7 >4 < 3 > a— F 16(Write multiple registers)IZxtiis L 7za—)L/3w 7 BE%k

(EHK]
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%k]
p_req_write_multiple_reg_t  pt_req_write_multiple_reg  Write multiple registers ZR E MM S h =B E K
~ADRA 24
p_resp_write_multiple_reg_t pt_resp_write_multiple_reg  Write multiple registers [&& T — 42 Z #3485k
~DRA 3
[RY1{E]
uint32_t 0:FE%¥ 1. EE

fp_function_code23_t Modbus 7 7 >4 < 3 > 3— F 23(Read/Write multiple registers)IZxtis Liza—JL/\y 4 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 Z3R{F¥RAH
KBS NT-BER~NDRS V2
p_resp_read_write_multiple_reg t pt_resp_read_write_multiple_reg Read/Write multiple registers &5 —4

ZIRMT DBER~DKRA V2

[RYE]
uint32_t 0:F% 1:E%
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10.1.1.2 IP7 FLRAEHE
JORINRE VDML TERT S APIHIUTIZHRYET,

Modbus_tcp_init_ip_table RARIP YR FDIREERRTE

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

[51%k]
ENABLE_FLAG e_flag RARIP YR SOEDEDEE
A%h: ENABLE, #3h: DISABLE
TABLE_MODE e_mode DA RMZBEERTWDIP7 KLADT7 Y RIERE
74t R ACCEPT, 7% t R$E5: REJECT
[RYE]
void_t

(£5—3—F]

(AZE5]
AT, KR M IPYR FOBENENSIVHRRAMIP YR MIBFREINZIP7FLATOT Y RIE
EHELFET,
RRAMIP YR MESINT IAIL FBFERYET,

Modbus_tcp_add_ip_addr KRR MIP YR EADEM

(]
uint32_t Modbus_tcp_add_ip_addr(pchar_t pu8_add_ip);
(315
pchar_t pu8_add_ip KRR M IP 7 FLX(IPv4 &E5E)
f51. 192.168.1.100
[RY{E]
uint32_t IZ—a—FK
[T5—a—F]
ERR_OK IEERT
ERR_IP_ALREADY PRESENT #§%E7 FLANEEFFH
ERR_MAX_CLIENT ERBEMNIFRKEIZELTLS
ERR_TABLE_DISABLED KRR N IP )R MAESNIKEE
€:57))

ABEFIE, RRAMIPYRKMIEELEZIP7ZRLRZEMLET,
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Modbus_tcp_delete_ip_addr R R IP YR Mo DEIRE

(EHK]
uint32_t Modbus_tcp_delete_ip_addr(pchar_t pu8_del_ip);
(51%]
pchar_t pu8_del_ip RA R IP 7 KL A(IPv4 REE)
(RYE]
uint32_t IZ—a—F
(T5—3—F]
ERR_OK EERT
ERR_IP_NOT_FOUND BELEZIP7 RLABNRDIA SR
ERR_TABLE_EMPTY )R FHZE
ERR_TABLE_DISABLED YR MNESREE, Thbhb, H—NFVTHORR FMNSDEREZIHF1T
Do
(AZ3R]

AERF, EHELEIP7FLRAZKRAKIP YR A GHIBRLET,
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10.1.1.3 2Ry
TORALRE YY) TEHETHE2RIDAA VREBIZHEY ET,

Modbus_tcp_recv_data_task TCPRET—232RY

(EHK]
void_t Modbus_tcp_recv_data_task(void_t);
(51%]
void_t
(RY1E]
void_t
(T5—a3—F]

(#23r]

KERVIE, BREEADVTy b IDICRHTE2ERERETIOE/FLET. IELE=/\T Y A
Modbus 7B L D/XTy EMNESHERIEL. £5H 0L ZEVEAFX1—(A—ILKRy I X)IZEKR
BNHo-lLFEEZTAAET, T2 —DITIKRELSIE V5472 MIITH—NED—KEEZEELE

<}

o

Modbus_tcp_req_process_task TCPH—/N4 R Y

[(E]
void_t Modbus_tcp_req_process_task(void_t);
(51%]
void_t
[RY1E]
void_t
(T5—a—F]

(f&5%]

CDARYEREREBRAF1—(A— LRV I R)ZERDPADDERFLET ., TCPH—NFFTITIL
THERENETNARIZHTB/1N7y b THHZ EEHIT 2012, BXR/AT vy FOXL—T ID £HREE
LET, BR/NT7Y PR TCP H—NITHT HNBRSIE, SE/N 7y bEEBL, TCPISA47 2 M&E
BLET. BERNRTYMBVUTALTNARIIHT 2HDELE, F— b A NEBRAF 1 —(TEREEGE
LES,
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Modbus_gateway_task TCP- Y FZINTF— bz 2RY

(EHK]
void_t Modbus_gateway_task(void_t);
(51%]
void_t
(RYE]
void_t
(T5—a3—F]

(AZE]
CDRRTIE, TCPH—NZEBEN=DVTILTNA ZAANDT—2 ENEBT 502 7F— b0
BRAFX1-ICHTI2EREFLFTT,
Fa—DoEREFRAHLTRELEZOL, BE/NTY FEERL. TCPI 47V MIEFLET,

Modbus_tcp_soc_wait_task TCP E#HZITANSE XY

(EHK]
void_t Modbus_tcp_soc_wait_task(void_t);
(5%
void_t
(RY1E]
void_t
(T5—a3—F]

(fZE5]

ZDAR7I1E. Modbus 774 )L bDR— k 502 L 1—HIZBMENf=R— FEBICHTEI5/4T7 2 b
NoDEBEFLE T KA M IP YR AR GHE. HFESNTVE7 7 EXHEICE L THEES N IP
7 FLRICHT 2REEITVET . HENANGIGE. MBLEY Ty b ID Z2HGU X FASERLET,
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Modbus_tcp_terminate_stack TCPRAB v #THMIE

(EHK]

uint32_t Modbus_tcp_terminate_stack(void_t);
(51%]

void_t
(RY1E]

uint32_t I5—a—F
(T5—a3—F]

ERR_OK EERT

ERR_STACK_TERM 2899 DRTITERK

(A%55]

K APl [E Modbus R2 vV #TIEFET, RFYvIE—FIZIEL T, ERBAPIAFUEINFET, R
249 E— FH MODBUS_TCP_SERVER_MODE M54 . Modbus_tcp_server_terminate_stack ()& FEUMH
LET, RAYIVE—FB™T— b4 E— FDIFEE. Modbus_tcp_server_terminate_stack()IZiNZ T.
Modbus_tcp_terminate_gateway stack()ZFEUH LE T,

RO1AN6757JJ0100 Rev.1.00 Page 74 of 150
2023/1/31 RENESAS



RX72M Group CPU 1— K Modbus RZ—+7 w7 =27

10.1.2 Modbus 1) 7JL

10.1.2.1 JOr3ILRE YO DOHEE
TORINLRE YO DML TERT S APIHEIUTIZCHYET,

Modbus_serial_stack_init Modbus ¥ 7ILRE v Y DAL

[£xX]
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 FILBIENRTA—E2TF—TILADKRA 243
p_serial_gpio_cfg_t pt_serial_gpio_cfg_t WOR—+rarvI749L—230TF—TILADKRA VAR
uint8_t u8_stack_mode A2V DEEE— FERE
uint8_t u8_slave_id FIRARADAL—TID AL—TE—FDBEDOHE

#

[RY{E]

uint32_t IZ—a—F

(£5—a—F]

ERR_OK EERT
ERR_INVALID_STACK_MODE AByHE— FOEENE
ERR_INVALID_SLAVE_ID A L—7T ID HNESH
ERR_INVALID STACK_INIT_PARAMS 1—HiEEDIERICENL/ATA—40HD
ERR_STACK_INIT RE w9 DB KEK

(f7Er)

RAPIHEA—HFITHEESNNFTA—FTIY TRy OPHALETVET,
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AAPITlE, UTDNRSA—2FHEELET,
a. p_serial_stack_init_info_t &EKIE ) 7ILBEICEET HRELEELET,
b. p_serial_gpio_cfg_t #8iE{AI% RS485 BIEICEMAT 5 GPIO R— lEIABEBA~DRA 2 ZHEL
FFY,
c. u8_stack_mode [FRZ vV DEANEIEELFT, EESNFEICLY . XZ YT FUTOLT I
DE—RFTEMELET,

A YY) E—FIEE =R
MODBUS_RTU_MASTER_MODE Modbus Stack RTU ¥ X 2 E— K ;&R
MODBUS_RTU_SLAVE_MODE Modbus Stack RTU X L—JE— K %:&R
MODBUS_ASCII_MASTER_MODE Modbus Stack ASCIl ¥ X % E— K Z:EiR
MODBUS_ASCII_SLAVE_MODE Modbus Stack ASCIl X L—JE— F%:&iR

d. u8 slave id IZl&, AL—TE—FIZEFBETNARID #EELET, 5IMTIHEETETSHEHA, 1
~247 127EYFET,

p_serial_stack_init_info_t #8:&{A % U p_serial_gpio_cfg_t #E&AD /N5 A —2 F#MIC DLV TIE, 10.1.1.1
BEZSRLTLEEEL,

Modbus_slave _map_init ‘Modbus 779 3>a—FIvEVT API

[£xX]
uint32_t Modbus_slave_map_init (p_slave_map_init_t pt_slave_func_tbl);
(51%k]
p_slave_map_init_t pt_slave_func_tbl J7o92ava—RIVvEVTF—TIADKRA A
(RYE]
uint32_t I5—a—1K
(T5—3—F]
ERR_OK EERT
ERR_INVALID_STACK_INIT_PARAMS  5|#iA% NULL
ERR_MEM_ALLOC A E)ERICEK
(AZE5%)

Z D API X, Modbus TCPEFE R LRASUZH Y £9, FMIE, 10111 EFSHEL TS,
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10.1.2.2 T A4S E— K API
YAZE—RTHERT S APIIUTIZHYET,

Modbus_read_coils Read coils £1T

(EHK]
uint32_t Modbus_read_coils(p_req_read_coils_t pt_req_read_coils,
p_resp_read_coils_t pt_resp_read_coils,
fp_callback_notify_t fp_callback_notify);

[51%k]
p_req_read_coils_t pt_req_read_coils read coil ER T— 2 HBEAADKRA 4
p_resp_read_coils_t  pt_resp_read_coils read coil (E&T— 2 BEAADKRA 2
fp_callback_notify t  fp_callback_notify /7Oy x o E— KR, BMAI LAYy IBEA~DRS

VAERELET. NULLATEE S hI-IBA, APIIZTOy ¥y
JE—RFTHELET,

[RY1{E]
uint32_t IZ5—3—K

(T5—3—F]
ERR_OK EERT
ERR_SYSTEM_INTERNAL A—ILRY I ANDEZEICLRR
ERR_ILLEGAL_NUM_OF_COILS R LEE (number of coils) AMEHRAEICURE - TLVE L
ERR_INVALID_SLAVE_ID AL—TJIDAAEHTH L
ERR_MEM_ALLOC A HEARIC KB
ERR_SLAVE_ID_MISMATCH ZELEEET—2DAL—TJIDAR—H (BRZEZH LA L—TLsH

HREMR>TE)
ERR_CRC_CHECK CRCF  v4 TEHE (RTUE— )
ERR_LRC_CHECK LRCF v % TE% (ASCIE—K)
ERR_FUN_CODE_MISMATCH SELERET—80 T 703 00— RER—8 (BEBRLET72Y
L3 rva—FRUSNDORENR->TET)
ERR_ILLEGAL_FUNCTION LIV aya— RBNEDICHE-LTLVEN
ERR_ILLEGAL DATA VALUE BET—RICBENHS
(#ZER]

ARAPIE, 279 a>va—FReadcoils ZAL—TFNA R LTERT ZESICFERALET,
APINIS—%FRLI-GE. BWET—2EXEDNELYET,
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- Read coils 3R 7— 7L (req_read_coils_t)
typedef struct _req_read_coils{

uint16_t  u16_transaction_id; FrZo¥o a2  IDIEE Y
uint16_t  u16_protocol_id; 7R ka)LIDIEE Y/

uintd_t  u8_slave_id; I ZRL—TJ D%

uint16_t  u16_start_addr; [*1)— K3 3 coil DEAIRT FL X ¥/
uint16_t  u16_num_of_coils; [*1)— k9 % coil DIE%k */

}req_read_coils_t, *p_req_read_coils_t;

- Read coils [&5& T — 7L (resp_read_coils_t)
struct _resp_read_coils{

uint16_t  u16_transaction_id; FrZo¥o a2  IDIEE Y

uint16_t  u16_protocol_id; 7R ka)LIDIEE Y/

uint8_t u8_slave_id; *ZXL—JID (BBID) *

uints_t u8_exception_code; FERIZFHLTIS—ZRE LTGS2 0 SN EERE,

EERTOHEEIFX0ZHE. O UADEESNIZHZS.
aru8_data IFEHE G Y ET, ¥/
uint8_t u8_num_of bytes; FU—FRLIzT—320/ 1 ML
uint8_t aru8_data[MAX_DISCRETE_DATA];, /*J—FKT—% ¥
}resp_read_coils_t, *p_resp_read_coils_t;
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Modbus_read_discrete_inputs Read discrete inputs 31T

[(ExX]
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
p_resp_read_inputs_t
fp_callback_notify_t

pt_req_read_inputs
pt_resp_read_inputs
fp_callback_notify

Read input B3R T— 2 & E~DRA 42

Read input i &E T — 2 BERADRA >4

/078y XxUTE—FK, BHAI—LANY IBEHE~DOR
AU EBELET . NULLDBEE ShiziHE. APIIET O
yEVGE—RTEELET,

(RY1{E]

uint32_t I5—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

A—ILR Y9 ADEZIEITKK

FeAH LE (number of inputs) AMEFRAEICURE - TULVAELY
AL—TJIDRAEMTHN

AEVYRERICKK

RELERET—HIDRAL—JIDAF—H (BREHLEZAL—TL4
MEIGENMR->TES)

CRCFz v ¥ TEE (RTUE—F)

LRCFz vy TEE (ASCIE—F)
SZELERET—4DI77293ya—KAF—H (BRLEZ27Y>
Va3 a—FUNDBREMR>TETR)

L IFoyara— FREIICHE TGN
BET—RICEELHD

(#ZE5]
A APl X, 7724 3>3— K Readdiscrete inputs # A L—J 7/ RZxt LTERT B5E(CFEH
LET. APINIS—ZRLI-GE, WET—2FEUDELYVET,
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- Read inputs B3R 57— J'JL(req_read_inputs_t)
typedef struct _req_read_inputs{

uint16_t  u16_transaction_id; FrZo¥o a2  IDIEE Y

uint16_t  u16_protocol_id; 7R ka)LIDIEE Y/

uintd_t  u8_slave_id; I ZRL—TJ D%

uint16_t  u16_start_addr; [* 1) — K3 3 discrete inputs DERBT KL X */
uint16_t  u16_num_of_inputs; FY)—FFBLIR2DOEE

}req_read_inputs_t, *p_req_read_inputs_t;

- Read inputs ix&T7— 7L (resp_read_inputs_t)
typedef struct _resp_read_inputs{

uint16_t  u16_transaction_id; FrZo¥o a2  IDIEE Y

uint16_t  u16_protocol_id; 7R ka)LIDIEE Y/

uints_t  u8_slave_id; F ZL—T D%

uints_t u8_exception_code; FERIZFHLTIS—ZRE LTGS2 0 SN EERE,

EERTOHEEIFX0ZHE. O UADEESNIZHZS.
aru8_data IFEHE G Y ET, ¥/
uint8_t u8_num_of bytes; FU—FRLIzT—320/ 1 ML
uint8_t aru8_data[MAX_DISCRETE_DATA];, /*J—FKT—% ¥
}resp_read_inputs_t, *p_resp_read_inputs_t;
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Modbus_read_holding_registers  Read holding registers 24T

(EHK]
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);

(51%]
p_req_read_holding_reg_t  pt_req_read_holding_reg Read holding reg. EXR T— 2 BEEXADKRA > 42
p_resp_read_holding_reg t pt_resp_read_holding reg  Read holding reg.l& & T — 2 #EER~DRA >4
fp_callback_notify_t fp_callback_notify Jr7Rayx o dE— R, BHMAI—IL/N\Y
JEABMADRA V2 ZHEELET . NULL A5
EEIN=HZE, APIIZTOYyX V5 E—RTE

ELET,
[RY1{E]
uint32_t I5—a—FK
[T5—a—F]
ERR_OK EEET
ERR_SYSTEM_INTERNAL A—ILR Yo ADEZIEI LK
ERR_ILLEGAL_NUM_OF_REG A L# (number of registers) AMEHRAEIZURE - TLVELY
ERR_INVALID_SLAVE_ID A L—JIDREFH T
ERR_MEM_ALLOC A EYHERICRE

ERR_SLAVE_ID_MISMATCH RELERET—2DAL—TJIDHF— (BREFHLE-AL—TLUNNS
REAER - TET)

ERR_CRC_CHECK CRCFz vy TEE (RTUE—F)

ERR_LRC_CHECK LRCFz vy TEE (ASCIE—F)

ERR_FUN_CODE_MISMATCH Z{ELERET—4D 77203 0a—FRF—8 (B RLEI729Y
32a— FUSNDIEENER>TESR)

ERR_ILLEGAL_FUNCTION L ITFUH Y ara— RREMICE > TULAELL

ERR_ILLEGAL DATA VALUE BET—RICEENDH D

(#%5%)
A APl X, 77 >% < 3>3— K Read holding registers # A L— 7 T/34 R[Zxf L TERT H5EI2F
ALET, APINIS—%RLIZIGE. BRET 2 EEBHELYVET,
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- Read holding registers B3k 7— 7 JL(req_read_holding_reg_t)
typedef struct _req_read_holding_reg{

uint16_t  u16_transaction_id; eSS 3V IDIEE Y

uint16_t  u16_protocol_id; FZ7ara)LIDIEE

uintd_t  u8_slave_id; *ZL—TJID*

uint16_t  u16_start_addr; [* 1) — F9 % holding register DEAIET7 KL X */
uint16_t  u16_num_of reg; FY)—RTBLOR2OESE

}req_read_holding_reg_t, *p_req_read_holding_reg_t;

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

uint16_t  u16_transaction_id; eSS 3V IDIEE Y

uint16_t  u16_protocol_id; FZ7ara)LIDIEE

uints_t  u8_slave_id; *ZL—T D%

uints_t u8_exception_code; FERIZHLTIS—2BRELEGEICOUNERTE, EE

BTODEEIL0ZH/E. O LNDERESINTZIGE.
aru16_data (FEHE T Y FET, */
uints_t u8_num_of bytes; FY—=FULIEzT—32 D/ 1 b
uint16_t  aru16_datalMAX_REG_DATA];, /' U—FT—4*%
}resp_read_holding_reg_t, p_resp_read_holding_reg_t;
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Modbus_read_input_registers ~Read input registers 17

(EHK]
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);

(51%]
p_req_read_input_reg_t pt_req_read_input_reg Read input reg. B3R T — 2 fBEA~NDRA 4
p_resp_read_input_reg_t pt_resp _read_input_ reg  Read input reg. JE & T — R EEERAD RS 24
fp_callback_notify_t fp_callback_notify Jr7RayxoE— R, BMAI—ILNYY
BBADRA V2 FHBELET . NULLAFEE S
nizmE. APLIE DOy XU E—RTEMELE

ER
[RY1{E]
uint32_t I5—3—FK
[T5—a—F]
ERR_OK EERT
ERR_SYSTEM_INTERNAL A—ILR YT ADEBIEI LK
ERR_ILLEGAL_NUM_OF REG SRAH LE (number of registers) AMEARIEIZUNE - TULVELY
ERR_INVALID_SLAVE_ID AL—TJIDAEHTHL
ERR_MEM_ALLOC XA EHERICKRK
ERR_SLAVE_ID_MISMATCH RELERET—2DAL—JIDAR— (BREZH LA L—TLUsH
SREMR>TET)
ERR_CRC_CHECK CRCFz v ¥ TEE (RTUE—F)
ERR_LRC_CHECK LRCFz vy TEE (ASCIE—F)

ERR_FUN_CODE_MISMATCH RELERET 4077292300 —RBAF—8 (ERLE2729
arva—FUSDIEEMNRS>TER)

ERR_ILLEGAL_FUNCTION LTI - FRERICHE TN
ERR_ILLEGAL DATA VALUE BET—2ICEENHD
(A%55]

AAPI X, 7724 3>a— K Readinput registers # A L—JT/3f R L TERT HI5EIZFEA
LET. APINIS—ZRLI-GE,. WET—2FEHDELYET,
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- Read input registers B3k 57— 7L (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;

}req_read_input_reg_t, *p_req_read_input_reg_t;

F RS 3V IDIEE Y

7O ra)LIDIEE

*AL—7ID*

/* 1) — K9 % input register DRIRT KL X */
FY—FFTBLORFDEH Y

- Read input registers ix&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];

}resp_read_input_reg_t, p_resp_read_input_reg_t;

eSS a3V IDIEEY

7O ra)LIDIEE ¥/

*AL—7JID*
FERIZHLTIS—2BRELEGEICOUNERTE, EE
BTODGEIL0ZE/RTE, O LIADNRESNTIHE.
aru16_data (FEHE T Y FET, */
FUY—RULET—20/8 1 R

rF)—K5F—4*
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Modbus_write_single_coil Write single coil E1T

(EHK]
uint32_t Modbus_write_single_coil(p_req_write_single_coil_t pt_req_write_single_caoil,
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_coil
fp_callback_notify

Write single coil EXR T— 2 BEAR~DRA 42
Write single coil I & T — 2 BERNDRA V2
/o7y XUTE— R, BHAI—-LAY
JEABMADRA V2 ZHEELET . NULL A5
EINGE. APLIZ IOy X E—RTH

ELET,
[RY1{E]
uint32_t I5—3—FK
[T5—a—F]
ERR_OK EERT
ERR_SYSTEM_INTERNAL A—ILR YT ADEBIEI LK
ERR_ILLEGAL_OUTPUT VALUE HAHiEFEMEINTFIE

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

AL—JIDBAEMTHEN

AE)HERIZKEK
RELEZERET—HDRAL—TJIDAF—H (BREH LA L—TLsNH
SREMR>TET)

CRCFz v ¥ TEE (RTUE—F)

LRCFz vy TEE (ASCIE—F)

RELERET 40772923 00—KBF—8 (BRLEzI7729
23— FUSNDEEMNR>TER)

LIy ara—FRNEHICHE> TGN
BET—2IZEENHD

(#%5%)
KAPIIX, 77243 3>a— K Write single coil #R L—T7T/\1 R LTERTHEEICHEALE
ER
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- Write single coil 3K 7— 7 JL(req_write_single_coil_t)
typedef struct _req_write_single_caoll

uint16_t
uint16_t
uint8_t

uint16_t
uint16_t

u16_transaction_id;
u16_protocol_id;
u8_slave_id;
u16_output_addr;
u16_output_value;

FhZUo¥S 3V IDIEE Y
7o ka)LIDEEE
FAL—TIDY

54T %c0lD7 KLR
IS4 MTBEY

}req_write_single_coil_t, *p_req_write_single_coil_t;

- Write single coil [t 7 — 7 JL(resp_write_single_coil_t)
typedef struct _resp_write_single_coil{

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_output_addr;
u16_output_value;

FhZUo¥o 3V IDIEE Y

7o ka)LIDEEE

FAL—TIDY
FERIZHLTIS—Z2BRHLEBAICOLNERE, EER
TOBEIX0FH/E, ¥/

54 L7 ELR Y

FS54 bLEET—4% "

}resp_write_single_coil_t, *p_resp_write_single_coil_t;
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Modbus_write_single_reg Write single register 1T

(EHK]
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);

(51%]
p_req_write_single_reg_t pt_req_write_single_reg Write single reg. BSR T — 2 & A ~D KRS > 42
p_resp_write_single reg_t  pt_resp_write_single_reg Write single reg.fic & 7 — 2 BEAANDR A 2
fp_callback_notify_t fp_callback_notify /o7ayx o E— R, @BMAI—IL/N\Y
JEABMADRA V2 ZHEELET . NULL A5
EEIN=HZE, APIIZTOYyX V5 E—RTE

ELEYT,
[RYE]
uint32_t IZ5—a—F
[T5—a—F]
ERR_OK EERT
ERR_SYSTEM_INTERNAL A=Y ADEZEITKRK
ERR_INVALID_SLAVE_ID R L—TIDREH T
ERR_MEM_ALLOC AEHERICKK

ERR_SLAVE_ID_MISMATCH RELERET—SDOXAL—TJIDATR—8 (BREZHLELAL—TUSND L
SEMR-TEFR)

ERR_CRC_CHECK CRCFz vy TE®E (RTUE—F)
ERR_LRC_CHECK LRCF vy TEHE (ASCIE—F)

ERR_FUN_CODE_MISMATCH ZELEBRET—4DI720>30a—FRF—8 (B RLEZI729 Y
3a—FLUSDIEENR->TER)

ERR_ILLEGAL_FUNCTION L TrFUoara— RREMIZE TR

ERR_ILLEGAL_DATA VALUE KET—RICEELHD

(%53
AAPI (X, 7729 3>a— K Write single register # A L—JT/8f R[Zxf LTERT HI5EIZFEA
ENFET,
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- Write single register 3R 57— 7' )L (req_write_single_reg_t)
typedef struct _req_write_single_reg{

uint16_t
uint16_t
uint8_t

uint16_t
uint16_t

u16_transaction_id;
u16_protocol_id;
u8_slave_id;
u16_register_addr;
u16_register_value;

FhZU¥o 3V IDIEE Y
7o ka)LIDHEEE
FAL—TIDY
FSA4AMTBELOREIDT ELRY
oA RTET—2

}req_write_single_reg_t, *p_req_write_single_reg_t;

- Write single register it>&7— 7 JL(resp_write_single_reg_t)
typedef struct _resp_write_single_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_register_addr;
u16_register_value;

FhZUo¥o 3V IDIEE Y

7o ka)LIDHEEE

FAL—TIDY
FPERICHLTIS—ZRELEHAICOUSNERE. EERTO
BEIF0ERE. ¥

PS54 LEELYREADT KLR Y

54 bLEET—4%

Jresp_write_single_reg_t, *p_resp_write_single_reg_t;
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Modbus_write_multiple_coils

]

~ Write multiple coils 347

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 3R T — 2 & ARADKRA > 42
Write multiple coils IG & T — 2 BER~NDRA 2
/o7y xUJE— R, BHMAI—LN
Y IBEBADRA VA2 EFIBELET, NULL
MNEESINFGE. APLIXTJOoyX Uy E—

FTEELES .
(RYfiE]
uint32_t I5—a—F
(£5—a3—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

A—ILR Y9 ADEZIEITKK

EZEH LE (number of outputs) AMEHRAEIZURE - TLVE L

A L—TJIDAEHTH L

AEHERIZEKK

ZELEEET—2DRAL—TJIDAF— (BRZEHLERAL—TLS
NOBEMR>TEE)

CRCFz v ¥ TEE (RTUE—F)

LRCFz vy TEE (ASCIE—F)

SFELERET—42DI77 093 0a— AR — (ERLET7Y
Vo3 a—FUNDBEIR>TETR)

L ITFUoTara— KRAEDICE>TLVER
BET—2IZEENHD

ERR_FUN_CODE_MISMATCH

ERR_ILLEGAL_FUNCTION
ERR_ILLEGAL_DATA VALUE

(#%5%)
AAPI X, 77 2% 3>a— K Write multiple coils # X L—JT/31 RIZH L TERT HGEICHERL
F7,
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- Write multiple coils 3k 57— 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;

FrSUHH L3V IDIEE Y
7O ra)LIDIEE ¥/
*ZAL—TJID¥

*S54 4% coil DEAET KLR ¥/
I* 54 b3 3 coil DIEZ */

IS4 T BT—2DINA MY

aru8_data[MAX_DISCRETE_DATA]; /* 54 k57—%4%*
}req_write_single_reg_t, *p_req_write_single_reg_t;

» Write multiple coils &% 75— 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;

FESUH L3V IDIEE

/70 k3L IDIEE ¥/

IFAL—7JID*

MFERICHLTIS—%#KRH LI5S0 SN EEE.
ERRTOHBEX0 ZR/E,

34 bLI=RR7 FLR

P34 MLEET—5

tresp_write_multiple_coils_t, *p_resp_write_multiple_coils_t;
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Modbus_write_multiple_reg

]

~Write multiple registers 47

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. [ & T — 2 BEAADRA V&
/o7y xUJE— R, BHMAI—LN
Y IBEBADRA VA2 EFIBELET, NULL
MNEESINFGE. APLIXTJOoyX Uy E—

FTEELES .
(RYfiE]
uint32_t I5—a—F
(£5—a3—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

A =Ry ADEZIEITELK

ZEH L# (number of registers) AEAFEIZUNE > TLVEELY
AL—TJIDREHTHN

AEYFERICKK

ZELERET—F4DAL—TJIDAFR—H (BREHLLZAL—TUNALS
ISEAR > TEF)

CRCF vy TEE (RTUE—FR)

LRCFz vy TERE (ASCIE—F)

ZELERET—240T7709 30— FAF—B (BRLE7709 Y
32 a—RFLUANDIEEIERER>TER)

LB TTUYara—RFREMICHE TR

BET—RICEENHD

(#%5%)
AAPI X, 77 2% 3 >a— K Write multiple registers # A L—J 7/ R Zxt LTERT S5E(ZE
AEh%xEd,
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- Write multiple registers &3k 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;

FESUHo a3V IDIEE Y

7O ka)LIDIEE Y
FRL—=TJID*

P34 RTHLORADEEBT FLR Y
P34 RTHLIREDER

P34 MTBT—3MINA MY

aru16_datal]MAX_REG_DATA], /* 54 bT—% */
}req_write_multiple_reg_t, *p_req_write_multiple_reg_t;

- Write multiple registers i % 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;

FrSUYS 3 IDIEE Y

F7OraLIDEEE Y

*XL—7ID*

FERIZHLTIS—Z®RE LIIEEIC O LN ERTE. EEK
TOHEEIF0EHE, ¥/

* 54 FLIBRT7 FLR

IS4 LIZLOR2DES Y

tresp_write_multiple_reg_t, *p_resp_write_multiple_reg_t;
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Modbus_read_write_multiple_reg  Read/Write multiple registers E1T

(EHK]
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);

[51%k]
p_req_read_write_multiple reg t pt_req_read_write_multiple reg  Read/Write multiple req. B3R 7 — 4 #:i& 4
~ADRA A
p_resp_read_write_multiple_reg_t pt_resp_read_write_multiple_reg Read/Write multiple reg.i5 & 57— 4 &k
~DRA B
fp_callback_notify_t fp_callback_notify JrayxogE— R, @A
A=Y JEBADKRA V5 %1
EFLFET, NULLAFEE S N=BE.
APIFTB Yy X JE—FTEMELE
B
[RYE]
uint32_t I5—a3—F
[T5—a—F]
ERR_OK EEET
ERR_SYSTEM_INTERNAL A—=ILRY I ADEREITEREK
ERR_ILLEGAL OUTPUT VALUE HiA&AH LIZZAABICEELHD
ERR_INVALID_SLAVE_ID Z L—TJIDAEHTHL
ERR_MEM_ALLOC A EYHERICRE

ERR_SLAVE_ID_MISMATCH RELERET—2DAL—JIDHF— (BREFHLE-AL—TLUNMNS
REAER - TET)

ERR_CRC_CHECK CRCFz vy TEE (RTUE—F)

ERR_LRC_CHECK LRCFz vy TEE (ASCIE—F)

ERR_FUN_CODE_MISMATCH Z{ELERET—4D 7703 0a—FRF—8 (B RLEI729 Y
32a— FUSNDIEENER>TESR)

ERR_ILLEGAL_FUNCTION L ITFUH Y ara— RREMICE > TULAELL

ERR_ILLEGAL_DATA VALUE BET—RICEENH D

(#%5%)
AAPI X, 77 >% Y 3>a— K Read/Write multiple registers # A L—J T/3f R IZxt L TERT 515
BICEREINET, APINIS—%RLIBE. BRET—REEHERYET,
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- Read/Write multiple registers 23K 7— 7' JL(req_read_write_multiple_reg_t)
typedef struct _req_read_write_multiple_reg{

uint16_t  u16_transaction_id; FrZo¥o a2  IDIEE Y

uint16_t  u16_protocol_id; 7R ka)LIDIEE Y/

uintd_t  u8_slave_id; I ZRL—TJ D%

uint16_t  u16_read_start_addr; FIU—FTBHLORIDRABT KLX ¥/
uint16_t  u16_num_to_read; FY)—FFBLIR2DOEE

uint16_t  u16_write_start_addr; F24RTHLORIDBBT FLR Y
uint16_t  u16_num_to_write; 4 hFBLOREDES

uints_t u8_write_num_of_bytes; P4 MTET—20D/N1 MY
uint16_t  aru16_data]MAX_REG_DATA; FSAREBTF—4 %

treq_read_write_multiple_reg_t, *p_req_read_write_multiple_reg_t;

- Read/Write multiple registers % 7 — 7' JL(resp_read_write_multiple_reg_t)
typedef struct _resp_read_write_multiple_reg{

uint16_t  u16_transaction_id; MRS 3 2 IDIEE Y

uint16_t  u16_protocol_id; 7R baJLIDIEE ¥/

uint8_t u8_slave id; *AL—7JID*

uints_t u8_exception_code; FERICHLTIS—ZRE LEEIC 0 LS EERTE.

EERTOHEEF0ZHE. 0 AL RESNI-BA.
aru16_read_data [(F|E &G Y FT, */
uint16_t  u8_num_of_bytes; FEHFLEZT—20/ A MY
uint16_t  aru16_read_datal]MAX_REG _DATA];, /*U—FKF—4 %
tresp_read_write_multiple_reg_t, *p_resp_read_write_multiple_reg_t;
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Modbus_callback_notify BEAI—ILANY VBB

(EHK]

void Modbus_ callback_notify(uint32_t u32_resp_code);
(51%]

uint32_t u32_resp_code BEIS—a—FK
(RYE]

void_t
(E5—a—F]

(#23r]

AL, FUELETTI—UNAYIBEHEEZLTORMEARIZ, RE VYK > THRUHEINDETD
AINRDIA—LNYIEBICHEYET, ChlE. KXEZVIDBIRFIE—FOBEOAHBEREINET,
Read/Write EXRMNRA L—TMBIEET—2ZRFETHEE. X2 vV E BRIV IV BEHZE
MUOHLET,
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10.1.2.3 ZRY
UTDAPHEZRRI DAL ARBIZIEYES,

Modbus_serial_task Modbus > 7 ILAEZ XS

(EHK]

void_t Modbus_serial_task(void_t);
(51%]

void_t
(RY1E]

void_t

(T5—3—F]

(#23r]

CDRARYIE, REAYYE—FIZIELT, AL—TFLEYREAE—FDEIRY ELTEITEINET,
AAYOE—RFNIRZE—RDBE. 2RI E1—HODEBEREFLES., 1—HIZLYKT7 VY
23ava—FAPIDLERNHEINF5, BERONBEZRIELFET, BESZITNIE, /Ty FEBEL.
AL—=TTNRARIZFDIN Ty hEZEL. AL—ThoDREFEFLET, A—HITk-oTa—iL/\v Yy
B RBEIATOAIL, FRVFGET—2ZEBITZTOI—ILN\Y VEREFUHLET,
RAYDE—RFNAL—TE—KDBE. COEZRIIEIREITNA ANDT—2ZEE2EHFET. T
— R %ERIETDHE. ZIE/NT Y FEHETL Modbus /37w bEBIE, 77203 va— R Lz
BEETLEZOL, BENTY FERBELIRFAITEELET,

Modbus_serial_recv_task Modbus ¥ U7 ILiNry FRIERRY

[£x]

void_t Modbus_serial_recv_task(void_t);
[51%k]

void_t
(RYE]

void_t

(T5—3—F]

(#23r]

CDRERIIFE. VUTFTILIFASDT—2ZEICFEREAET,

DYTIVIF ZEBIYRAHA AN CRETEE. SUTILIFDLRIET—2DHEAH LEFTL.
RTU/ASCH RE—FICHE LIz I 7 U o NBEZFUHLET,

DYTIVIF RAT—E2RENYRA#HERETEE, AT—2REYRAFARSAN\BHEFVELET, R
T—AREYAAFEBRDEM-DOLTIE, TRX72M CPUH—F N—KHxz73w=a7I)] 28BLT

(IS,
BAREYRAAEBHETHE, NV ITF7 ) VT ELENEBEFUELET,
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Serial_recv_task Modbus &) ZILT—RZIERX XY

(Ex]
void Serial_recv_task(void);

(515
void

[RY{E]
void

(T5—3—F]

(AZE]
CDBRIIFE YUTIVIF oD T—2REENYAAZREL, SUTFILIFZEBYRAHAANV &
RESEFT,

Modbus_serial_stack_terminate Modbus 1) 7 LA X9 #& T JLIE

(Ex]

uint32_t Modbus_serial_stack_terminate(void_t);
(51%]

void_t
(RY1E]

uint32_t IZ—a—F
(T5—3—F]

ERR_OK EERT

ERR_STACK_TERM AB Y RRTITRE

(AZE5]
AAPIE, BEFDL)TILRE VD ERTSEFT,
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10.1.3 2 —HYEHEHK

A—HEREBEUTICSRI 77/ LTERLTVET,
/r_modbus_rx/src/src/modbus_user.c

AL—TE—FHIC, 87729230 0BT5-HIC. 12— ERD Read/Write B #FEA L F
ERS

Coil/Discrete Input/holding resister/input register &7 F L XD xti59 5. Read/write & ZDT—7
IWERELTWETD,

UTFICRT &3 ICA—FEEBEMERTET HE. Coil 7 KLZR00001(A 7ty b 0)DFHEAHAHBERMNE
=BA. 7279 3>a— K1 OM0EREH cd_fun_code01()l&. Coil ® Read MLIERE$%T—TIL
MB_Coils_Read[]n 5. Coil 7 K L X 00001 ¢ Coil Read {3 E8% MB_Coil_Read_00001 #MEUH L F
ER
/*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]=*caoil;

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 FAEI%(Read) B%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 R %k (Write) BA%t7— 7 JL (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 AABE%7— 7L (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 FABA%i(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 */
2
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- Input register FARA%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 FABA%(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_400083, [* 40003 */
MB_Reg_Exp_Addr_p16, [* 40004 */
MB_Reg_Exp_Addr_p16, /* 40005 */
MB_Reg_Exp_Addr_p16, [* 40006 */
MB_Reg_Write_40007, [* 40007 */
2
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10.2 NER API
ARETIE, RAVYIAHTHERIND APIHZDWTERBALET,

10.2.1 /N7y MMEEE K UEIT AP

10.2.1.1 T IViEGEE
LUTFDAPHE, U T7LBED/ Ty MUBIZERSWET

Modbus_serial_frame_pkt Modbus 1) 7 )Ly MEEE

[&x]
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%k]
puint8_t pu8_mb_snd_pkt BEETEH/T Y FERINT DERINDRA V42
puint32_t pu32_snd_pkt_len BELEZAATYY FORS
pt_mbserial_queue_elmnt pt_mbserial_queue_elmnt I1—HIERESALEEER~ADKRA 24
[RY1{E]
void_t

[T5—a—F]

(#%5%)
ABEHE, 2—F7TV5—23 V& >TERAONBRETITEETH/1\ry FEBELET, X4
YIE—FIZIELCT, ST BB LBHRESISELETS,
9. YREE— FDIHEIE Modbus_master_frame_request()&. X L—TJE— FDiHFE L Modbus_sla
ve_frame_response()Z ZNZTNHUE L T, BELBEREWRELFT,
RIZ, WELF-E#HRZExTIC. RTUE— FDIHEIE Modbus_rtu_frame_pkt()%&. ASCII E— FDHE (X Mo
dbus_ascii_frame_pkt()ZZNZNHEUHE L. N7y FEBEBELET,
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- VYT IRy b F2—T—T )L (mbserial_queue_elmnt_t)
typedef struct _mbserial_queue_elmnt{

fp_callback_notify_t  fpt_callback_notify;

F/odavkEodE— RBICHEUEEINS
BHAI LNV YBEEA~ADRA 4
COAUNDNULL DIFSE., JAvyFoFE

—REGYFETY

void* pu8_output_response; rFEI7ava—FRAKBET—ITILA
DRAZ ¥

void* pu8_input_request; FEI7U3ya— RFAERTF—IILA
DRA A ¥

uint32_t u32_num_of_bytes; FT—=32Ty FORS Y

uint8_t aru8_data_packet[MAX_DATA SIZE];, /* /847y bT—% ¥/

uint8_t u8_cmd_mode; I* H&NTy FOWLEBE—F ¥/

uint8_t u8_slave_id: FZAL—TID*

uint8_t u8_func_code; rFo7Foyarva—Fk

tmbserial_queue_elmnt_t, *p_mbserial_queue_elmnt_t;
COBERICIILUTOION5I1HE LTHERAINET,
Ny MLEBE— FIEE B

UNICAST_MODE

LTy bEIZF YR MELTRE

BROADCAST_MODE

LTy hEJO—FXvyR FELTHE
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Modbus_rtu_frame_pkt Modbus RTU 734 v MEEE

(EHK]
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 FEBRT BEIADKRA 24
puint32_t pu32_snd_pkt_len BELEATYY FOES

pt_mbserial_queue_elmnt pt_mbserial_queue_elmnt I1—HIERESAFEEERADKRAS V4
[RY{E]

void_t
[T5—a—F]

(f255%)
ABEHE, 22— 7TV 5= a vtk > TREESAIEREZTIC. RTU T/ RIZEET S/ v b+
EHBELET., CRC DEEIZIE calculate_cre()ZFEALTLET,

Modbus_ascii_frame_pkt Modbus ASCII 734 NEEE

(EX]
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%k]
puint8_t pu8 mb_snd_pkt BEET BTy FEBNT BEI~DKRA 24
puint32_t pu32_snd_pkt_len BELEZATY LORS

pt_mbserial_queue_elmnt pt_mbserial_queue_elmnt A1—HIEREEZAFEEERADKRS V%
[RYE]

void_t
(T5—3—F]

(5]
ABEHIE, 2 —FT7TIVT—2 a3 VICk>TRESAEERETIC, ASCI T/ RIZEIET B/ b+
ZHBELEI, LRC DEEIZIZ calculate_Irc()EFALTWETD,
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Modbus_serial_send_pkt Modbus 1) 7 L4 REE

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

(315
puint8_t pu8_mb_snd_pkt BENTYY FADRA A
uint32_t u32_snd_pkt_len EENTY bORS
[RYE]
void_t

[T5—a—F]

(##3r]
ABIHE. Modbus_serial_send()D 5 v/ \BEHKIZH Y FT,

Modbus_serial_send Modbus 1) 7 )Ly REIE

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

(51%]
puint8_t pu8_mb_snd_pkt REENRT Y hADRS 24
uint32_t u32_snd_pkt_len EENTY FORES
[RY1{E]
void_t

(£5—a—F]

(AZER]
REBEBET, SUTLIFERLTNAT Y FEZEELET . EER., X2 v 7 9HLEKTER SN
RS485 £ Z{EAMHEHBKICK > T, BEAREZEEQAICIVEZFT,
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Modbus_serial_parse_pkt Modbus & !) 7 L\ T

(EHK]
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);

[51%k]
puint8_t pu8_mb_recv_pkt ZENRYT Y FEBRMLEZEI~NDORS 4
uint32_t u32_recv_pkt_len RERTYFORS
p_mbserial_queue_elmnt_t  pt_mbserial_queue_elmnt A—HERESALEBEERADKRA V4
[RY{E]
uint32_t I5—a—F
[T5—a—F]
ERR_OK ERET
ERR_MEM_ALLOC XA EHERICKRK
ERR_SLAVE ID_MISMATCH ZELEGET—4DAL—JIDAR—H (BRZEZHLE=AL—TLsH
SREMR>TET)
ERR_CRC_CHECK CRCFz vy TEE (RTUE—F)
ERR_LRC_CHECK LRCFz vy TEE (ASCIE—F)

ERR_FUN_CODE_MISMATCH RELERET 40772923 00—RBAF—8 (ERLE2729
arva—FUSDIEEMNRS>TER)

ERR_ILLEGAL_FUNCTION L IFovara— KRERIZE>TLEN

ERR_INVALID_SLAVE_ID AL—TJIDREE

ERR_ILLEGAL_DATA_VALUE BET—2IZEENHD

ERR_OK_WITH_NO_RESPONSE E&EMT (FJO—F¥X ¥R MEEICKYIEET—427%L)

ERR_MSG_SIZE_ OVER RELELERFLEIRET VA ADNRAEEEZ TS
(f7Er)

AEHIE, 12— T7TIVT—23VICE>TEZONEERETICRIE LT Y FOBFTETVET,
A2y DE—FIZIKE LT, RTUE— FOBA(X Modbus_rtu_parse_pkt()Z. ASCIl E— FD15 A (X Modb
us_ascii_parse_pkt)&ZZNZENFVELET,
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Modbus_rtu_parse_pkt Modbus RTU /84 | f##fT

(EHK]
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);

[51%k]
puint8_t pu8_mb_recv_pkt ZENRTY FEERMBLEZEI~NDRA 4
uint32_t pu32_recv_pkt_len ZENTYFDORE
p_mbserial_queue_elmnt_t pt_mbserial_queue_elmnt A—HERESALZBER~DRA VR
[RY{E]
uint32_t I5—a—F
[T5—a—F]
ERR_OK ERET
ERR_MEM_ALLOC XA EHERICKRK
ERR_SLAVE_ID_MISMATCH SELEBET—FDAL—T IDHAF—H (BREHLEZ L—T U

SIEENR->TET)
ERR_FUN_CODE_MISMATCH ZELEGET—2DI7729a3ra— KRR FR— (BRxZHLE=-27
V30 a—KREI—FTRENRLTER)

ERR_CRC_CHECK CRCFz vy TEE (RTUE—F)

ERR_ILLEGAL_FUNCTION LT ara— KREDIZETLVER

ERR_INVALID_SLAVE_ID A L—TJIDMREE

ERR_ILLEGAL_DATA VALUE BET—2ICEENH S

ERR_OK_WITH_NO_RESPONSE E#E#T (FJA—FX¥ X MEEICKYIEET—27%L)

ERR_MSG_SIZE_OVER RELEBERFLERET I YA ADNRAREEZBA TS
(%53

ARAPIE, YUTZIVIFNSRIELF/Nry FEBITLET, RZVIDE—RIZIELT, YXEE—F
MDHE X Modbus_master_parse_pkt()Z. X L—JE— FDi5EIEL Modbus_slave parse_pkt()ZZhZh
HUHLET,
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Modbus_ascii_parse_pkt Modbus ASCII /Sy MERF

(EHK]
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);

[51%k]
puint8_t pu8_mb_recv_pkt ZENRTY FEERMBLEZEI~NDRA 4
uint32_t pu32_recv_pkt_len ZENTYFDORE
p_mbserial_queue_elmnt_t pt_mbserial_queue_elmnt A—HERESALZBER~DRA VR
[RY{E]
uint32_t I5—a—F
[T5—a—F]
ERR_OK ERET
ERR_MEM_ALLOC XA EHERICKRK
ERR_SLAVE_ID_MISMATCH SELEBET—FDAL—T IDHAF—H (BREHLEZ L—T U

SIEENR->TET)
ERR_FUN_CODE_MISMATCH ZELEGET—2DI7729a3ra— KRR FR— (BRxZHLE=-27
V30 a—KREI—FTRENRLTER)

ERR_CRC_CHECK CRCFz vy TEE (RTUE—F)

ERR_ILLEGAL_FUNCTION LT ara— KREDIZETLVER

ERR_INVALID_SLAVE_ID A L—TJIDMREE

ERR_ILLEGAL_DATA VALUE BET—2ICEENH S

ERR_OK_WITH_NO_RESPONSE E#E#T (FJA—FX¥ X MEEICKYIEET—27%L)

ERR_MSG_SIZE_OVER RELEBERFLERET I YA ADNRAREEZBA TS
(%53

AAPIIE, DUTIIFISRIELIz/Try FEBEITLET ., ABETIEX, IBESNFASCIU/NT Y + %
RTU /S5y MIZZE LT, RA4v I E—FIZRELE&/A Yy FEITAPI ZFEUHELET,
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Modbus_master_parse_pkt Modbus ¥ R 2 —/X4 v MEHT

[£x]
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);

[51%k]
puint8_t pu8 mb_recv_pkt ZENRT Y FEBRMLEZEIA~NDRS V42
uint32_t pu32_recv_pkt_len RERTYFORS
p_mbserial_queue_elmnt_t  pt_mbserial_queue_elmnt A—HIERESALEBEER~ADKRAS V4
[RYE]
uint32_t IS5—a—F
(£5—a—F]
ERR_OK EEERT

ERR_SLAVE_ID_MISMATCH Z{ELERET—FDAL—T IDHAFR— (BREZHLEZAL—TLUNMDS
REIER - TER)

ERR_FUN_CODE_MISMATCH Z{ELEIEET—20 7709 ara—FRF—% (EREHLEz7729
vara—REa—KRTIEENRE-TER)

ERR_LRC_CHECK LRC Fx v TE% (ASCI E—F)
ERR_CRC_CHECK CRCFIv4 TEH (RTUE—F)
ERR_ILLEGAL_FUNCTION LHTF UYL 3 ra— KAEHIZHE S TOEN
ERR_INVALID_SLAVE_ID ZL—TJIDHEH

ERR_ILLEGAL DATA VALUE $RET—42ICREAHD

(#Z55%)
AAPIE, DUTIVIFOLRELI/Ty hEBITLET., BTEREI LIS, —YEBEREER (pt_
mbserial_queue_elmnt) ZE#H L FET,
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Modbus_slave_parse_pkt Modbus R L— /34 T

(EHK]
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);

[51%k]
puint8_t pu8_mb_recv_pkt ZENRYT Y FEBRMLEZEI~NDORS 4
uint32_t pu32_recv_pkt_len RERTYFORS
p_mbserial_queue_elmnt_t  pt_mbserial_queue_elmnt A—HERESALEBEERADKRA V4
[RY{E]
uint32_t I5—a—F
[T5—a—F]
ERR_OK EE#T
ERR_LRC_CHECK LRCF vy TEHE (ASCIE—F)
ERR_CRC_CHECK CRCFz vy TEE (RTUE—F)
ERR_ILLEGAL_FUNCTION WEIFUIaya— KFREYICHE>TULEN
ERR_INVALID_SLAVE_ID A L—TJIDMNEE
ERR_MEM_ALLOC A EHERICKRK
ERR_ILLEGAL_DATA VALUE BET—2ICEENH S

ERR_OK_WITH_NO_RESPONSE EE#T (JH—FX¥ X MEEICKYIEET—27%L)

(##3r]

AAPI &, BBESNf/N7ry bEBITL, A—UHREHRLEZ T 7o 3> a—FRIZiELiza—LA
YOBBERTLET. a—IUNA\YIRTR., TOETEREZRXICI—VFERESEAR (pt_mbserial_queue_
elmnt) ZEHLFT, RKEHTIE. FA—N\VIERTAICERBIURET—TILO AT ZEICH
BRLET, ERT—IILEABEBRNTEBRSINETN, BET—ITILIERE/NT Y & EBET DB THEK
SNFET,
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_Modbus_master_validate_pkt YR —E— /Sy AR

(EHK]

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 1—HIEREZALEEER~ADRA 24
(RYE]

uint32_t I5—a—FK
(T5—3—F]

ERR_OK EERT

ERR_SLAVE_ID_MISMATCH  ®R{ELLBRET—2DAL—T ID H"F—
ERR_FUN_CODE_MISMATCH Z{ELEREZET—2D 7793 ra—RHAR—H

ERR_LRC_CHECK LRCF vy TEE (ASCIE—F)
ERR_CRC_CHECK CRCFz vy TEE (RTUE—F)
ERR_ILLEGAL_FUNCTION L IFI a3 a— RAEMIZHE>TULAEN
ERR_INVALID_SLAVE_ID AL—TJIDAEFE

ERR_ILLEGAL DATA VALUE $RETF—4ICRELNHS

[f#E5%]
KAPIE, TREAE—FKTYYTILIEFDSZEL=/AT Y FMZEENGZOWDERIILET, AEHKT
. 7y FRODRAL—TIDELVIZ7ooarva—FKRFzv I ShET,

Modbus_slave validate pkt  AL—JE—FK/try M

(EX]
uint32_t Modbus_slave_validate_pkt(p_mbserial_queue_elmnt_t pt_mbserial_queue_elmnt);

[51%]
p_mbserial_queue_elmnt_t  pt_mbserial_queue_elmnt 1—HIEHREZAFEEERADRAS 242

[RYE]
uint32_t I5—3—FK
[T5—a—F]
ERR_OK EERT
ERR_LRC_CHECK LRCFz vy TEE (ASCIE—F)
ERR_CRC_CHECK CRCFz vy TEE (RTUE—F)
ERR_ILLEGAL_FUNCTION LT ara— FREDIZE > TLER
ERR_INVALID_SLAVE_ID AL—TJIDREE
ERR_SLAVE_ID_MISMATCH BRAT Y FRADRAL—T DABRFERLETO—FF+ X ~ID THWL
ERR_ILLEGAL_DATA VALUE BET—RICEELHD

ERR_OK_WITH_NO_RESPONSE EE#T (JH—FX¥ X MEEICKYIEET—2%L)

[f2E%)
KAPIIEX, RL—TE—KTYUTIIFNLZIELz/AT Y FIZEEAZULIERIELET, AEET
. X5y FEDQAL—T DAFzvIENET,
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Modbus_master_frame_request TRRAE—RER/NT Y MEE

(EHK]

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—HIERESALEBEERADKRS V4
(RYE]

void_t
(T5—a3—F]

(fEER]
ABE#HIE, REVIBIRAE—FDGEICFVHEINET, 2a—FT7TUS5—avIick>TRESA
=) IR MERETTIC. 5IBTIEE SN S p_mbserial_queue elmnt t#EERIZCU I TR b5y FEHE
ELET,

Modbus_slave_frame_response RAL—TE— FRE/N\Ty MEE

[&x]

void_t Modbus_slave frame_response(p_mbserial_queue_elmnt_t pt_mbserial_queue_elmnt);
(51%k]

p_mbserial_queue_elmnt_ t pt_mbserial_queue_elmnt A—HIERESAEEBEER~ADKRS V4
[RY1E]

void_t

(E5—a—F]

(fEER]
ABEHBE. REVIBRAL—TE—FDOBEICTFVHEEINET, /Ny MET API THERENSRET—
AEERDIERETIC. 512 TIEE S b p_mbserial_queue_elmnt_t #ERICIEZ /Ty FEBELE

'S

o
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Modbus_serial_write Modbus 1) 7 )L IIF & &2 H
[£x]

void_t Modbus_serial_write(puint8_t pu8_mb_snd_data,
uint32_t u32_data_size);

[51%]
puints_t pu8_mb_snd_data EET 2 EHRMLIEEADRS 242
uint32_t u32_data_size BEET—E2DYAX

[RY{E]
void_t

[T5—a—F]

(#ZER]
AAPI &, BESN:=T—2HELTILIFIZEZRAAFT, DUTILIF FSA /1 \BEEEERAL.
g_modbus_sci_handle TEZEIN=F v RILBESITH L TEETAHAEFITVET,

Modbus_serial_read Modbus 1) 7 JU I/F FdriA+
(EHK]
uint32_t Modbus_serial_read(puint8_t pu8_mb_read_char);
(5%
puints_t pu8 mb_read_char FARAATEEXFERM L IBEA~ADRA 4
[RY1E]
uint32_t I5—a—Fk
(T5—a3—F]
ERR_OK EERT

ERR_UART_RECV_OPERATION !J— F&%kBX

(fEER]
AAPIE, DUFIVIFFrRILDS 1N, b T—2E5HAHBET, DUTILIF RS A \BE#EFEA
L. g_modbus_sci_handle TEZEIN=F ¥ RILBEBSMNSLHRARAAHEITVNET,
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Modbus_rtu_crc_calculate CRC (Cyclic Redundancy Check) Et&

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

[51%]
puint8_t pu8_mb_pkt Ny B ERIMLIZERIIA~NDORA 242
uint32_t u32_pkt_len Nry FOES

[RYE]
uint32_t CRC itHE#ER

[T5—a—F]

(f&5%]
AERIT, FEESNESID CRCZFHELET,

Modbus_rtu_crc_validate CRC (Cyclic Redundancy Check) #&iE

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

(51%]
puint8_t pu8_mb_pkt N7y OB ENBEIADRA V2
uint32_t u32_pkt_len Ny FDOES
[RY1{E]
uint32_t I5—a—F
[T5—a—F]
ERR_OK ERET

ERR_CRC_CHECK CRCE&%

(f&5%]
AEA#UE. Modbus /37y D CRCIZERENGVMMEEELFT . FEESN-ERIIDKRE 2/814 % CRC
EL. TNLURIOT—4 TCRC 25 E L THRETVET,
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Modbus_ascii_Irc_calculate LRC (Longitudinal Redundancy Check) &%

(EHK]
uint8_t Modbus_ascii_lrc_calculate(puint8_t pu8_mb_pkt,
uint32_t u32_pkt_len);

[51%]
puints_t pu8_mb_pkt Iy RO SN BRI DRA V4
uint32_t u32_pkt_len Nry hOES

[RYE]
uint32_t LRC &t5H#ER

[T5—a—F]

(f&5%]
AERIT, FEESN=EIID LRC ZHELFEFT,

Modbus_ascii_Irc_validate  LRC (Longitudinal Redundancy Check) #&EiE

(EHK]
uint32_t Modbus_ascii_Irc_validate(puint8_t pu8_mb_pkt,
uint32_t u32_pkt_len);

(51%]
puint8_t pu8_mb_pkt N7y OB ENBEIADRA V2
uint32_t u32_pkt_len Ny FDOES
[RY1{E]
uint32_t I5—a—F
[T5—a—F]
ERR_OK ERET

ERR_LRC_CHECK LRCE#&

(fZE5]
ABI%IZ. Modbus /37y b®D LRC IZEEMNBZVMRILF Y, HEESNIEIDRE2/31 % LRC
EL. ENLUATIDT—4 TLRC 25 E L THEETVET,
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Modbus_rtu_to_ascii RTU—ASCII i

(EHK]
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 /N7y R &L I-fBEA~DRS 42
uint32_t u32_rtu_pkt_size RTUNS Ty DY A4 X
puints_t pu8_ascii_pkt ASCIl /X7y FEBNT BB~ DRA 24
puint32_t pu32_ascii_pkt_size ASCIl /Xy FDRE

[RYI{E]
void_t

(T5—3—F]

(A&55]
AL, FEESN=RTU /N7y b & ASCI/NTy MZEBLET,

Modbus_ascii_to_rtu ASCII—RTU Z#

(EHK]
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 ASCl /Ny &ML F-fBEA~ DR 24
uint32_t u32_ascii_pkt_size ASCIl /857y DY A4 X
puints_t pu8_rtu_pkt RTU /X4y b &1&HT BHEEA~ADRA 4
puint32_t pu32_rtu_pkt_size RTU/N\7y FDRS

[RY1E]
void_t

(T5—3—F]

65!
AEHIE, IEESNT=ASCI /A7y FZ RTU /Yy MZEBRLET,
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Modbus_RS485_TX_enable RS485 X {EH%N

(EHK]
void_t Modbus_RS485_TX_enable( void_t );
(51%]
void_t
(RYE]
void_t
(T5—a3—F]

(AZE]
AREIHIL. RS485 ZEEE—FICYIVEZEY,

Modbus_RS485_TX_disable RS485 iX{E&E%h

(EHK]
void_t Modbus_RS485_TX_disable( void_t );
(51%]
void_t
(RYE]
void_t
(T5—3—F]

(AZ55]
AREIHIL. RS485 R EE—FICYIVEAET,
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Modbus_ascii_recv_char Modbus ASCIl Z{ET—2/1\v T 7 )5

(EHK]

void_t Modbus_ascii_recv_char(uint8_t u8_read_char);
(51%]

uint8_t u8_read_char  2{
(RYE]

void_t
(T5—a3—F]

7—4

il

(#23r]

ABIZ. Modbus ASCIl E— FESICRET—ADNY T 7Y UG ETVET, Ny T 71 U5 LK
FEBHET HH. BAXFH (MAX_ASCI_ PACKET LEN) £TiThhExEzd ., RIEXFERET R L. R
Ay DE—FRIZHELTERARIIZINT Y PN RETELEEZRELET,

Frz. ABEREFVESIND L, BBEBEZATT 5OICX 2 v I DEEFICIEESAIZA V2 —N
VBT T ERELES,

Modbus_rtu_recv_char Modbus RTU R {ET—42/1\v T 7)Yy

(Ex]

void_t Modbus_rtu_recv_char(uint8_t u8_recv_char)
(31%]

uint8_t u8_recv_char =21
(RY1E]

void_t
(£5—a—F]

74

il

(f#E%)

AB#IL. Modbus RTU E— FEIZZET—E2DN\Y I 7YV ET0ET, Ny I7) VT IFERXE
# (MAX_RTU_PACKET_LEN) FTiThhZEzT, /A7y FOKRIFHEFEEERRHEZRE T 242147/
FSTTbhET,

Ff-. RBEHEIFUHIND L, BEEBBZIET 2-OICR 2 v I MHPEEICEESAIzA V42—
BB TR/ EREHLET,
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Modbus_timer_handler Ny 77 oG EIENE

(Ex]
void Modbus_timer_handler(void);

(51%]
void_t
(RYE]
void_t
(T5—a3—F]

(#23r]
AL U TILT—E2ZEFIRITEAIENYRAHARNY HARE LEZBRICFUESAET,
ASCII E— FDIFE. RIET—2DON\Y I 7V T8EE )£y FLET, RIHXFRERIICRET S L
ZEFONT Y FEIBEINET,
RTUE—FDIFE. RET—20ON\YIF7YITEFELEL, RZYIDE—FRIZHLT, BFFRIAN
Ty rDZENTETLEIEZHRELET.
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10.2.1.2 TCP/IP & E 18
LIT®D API £, TCP/IP MIBIEAINWET

Modbus_tcp_send Modbus TCP /3w (S

(EHK]
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 BEENRT Y FEBRMLEEIADKRS V4R
uint32_t u32_snd_pkt_len EEN Ty bORS
uint8_t u8_soc_id Y7y 1D
[RYE]
uint32_t I5—a—F
[T5—a—F]
ERR_OK EHERT

ERR_SEND FAIL  *%{E%kBk

(##3r]
AAPI ZFERALTModbus 77 293 2\ry FOREEFEITVET., EEOXENEL,
Modbus_tcp_send_pkt B CTIToTWVET,

Modbus_tcp_send_pkt Modbus TCP /34« Fi%{E

(EX]
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 EIENT Y FEBRMLIZESIADKRA V2
uint32_t u32_snd_pkt_len EENTY FORES
uint8_t u8_soc_id 7y k1D
[RYE]
uint32_t I5—a—F
(T5—3—F]
ERR_OK E#E#T

ERR_SEND FAIL  #{E%BK

65!
KAPIIX, BBESNT=/\Ty FEEEZFHFDYTY MR LTESHLET, ESHLIZIXTCP/IP R 42
v API #FERALET,
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Modbus_tcp_recv Modbus TCP /3w 321{E

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

[51%k]
puint8_t pu8_mb_recv_pkt ZENYITFDRA A
uint32_t u32_recv_pkt_len 2ENYIT7FHA4R
uint8_t u8_soc_id Y7y 1D

[RY1{E]
uint32_t RENRTY FHAX

(£5—a3—F]

(A%55]
AAPIZERALTModbus 772923 vi\ry FOREETVET ., EEOZENEL,
Modbus_tcp_recv_pkt B TIT>TWLWET,

Modbus_tcp_recv_pkt Modbus TCP /4 F21{E

[£xX]
uint32_t Modbus_tcp_recv_pkt(puint8_t pu8_mb_recv_pkt,
uint32_t u32_recv_pkt_len,
uint8_t u8_soc_id);

[51%k]
puints_t pu8_mb_recv_pkt RENVIFTORAUE
uint32_t u32_recv_pkt_len ZFENYVIFHAX
uint8_t u8_soc_id V'7v ~ID

[RY1E]
uint32_t 2ENTY YA X

(£5—a—F]

[f2E%)
A APl [E unet3_recv()BE#ZEFA L TEEMBRFENSD Modbus 77230\ y bERIELET,
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Modbus_tcp_frame_pkt Modbus TCP /347 v MBS

(EHK]
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);

[51%k]
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 REEREZSCHEER~DRAUZ

[RY{E]
void_t

(£5—a3—F]

(#2:5i]
AAPI L, HEESNEISEFRETICTCP /ATy FEBELFY,

Modbus_tcp_parse_pkt Modbus TCP /84 v &4

(EX]
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 ZENTY FHREMEN TV SBEEADRS V2
puint32_t u32_recv_pkt_len ZEXTYFOES
p_mb_tcp pkt_ info t  pt_mb_tcp_pkt_info TCP Ny MERT—TIL~ADRA U4
[RY{E]
uint32_t IZ—1a—FK
[T5—a—F]
ERR_OK EERT
EXP_ILLEGAL DATA VALUE EETF—4IZEEAHS
ERR_ILLEGAL_FUNCTION LT3 a— ERE-IZHE > TN
ERR_MEM_ALLOC A EHERICRE
(#ZE%)

KAPIE, BBESNIZ-TCP /7y bEBITL, A—FHEHRLEZET 7oV ara—FIIxiELiza
— NV IBEBEERTLES, 23—V I ETE. TOETRERETICTCP /Ny MERT—TIL (pt_
mb_tcp_pkt_info) ZE#FHLET, KEHTIE., Ea— NI EFTRICERBLUVRET—TILOAEY
ZERICHERLET . ERT—ILERBRATHRBINETNS. BRET—IIVELENTY FE2EBET S
BETHBRENET,
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_Modbus_top_validate_pkt  Modbus TCP /% ik

(EHK]
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 /Ny MERT—TIL~ADRA 242
uint32_t u32_pdu_len {8 L 1= PDU (Protocol Data Unit) Q&K &
[RYE]
uint32_t I5—a—FK
[T5—a—F]
ERR_OK EEERT

EXP_ILLEGAL DATA VALUE 3 EET—2ICEENHD
ERR_ILLEGAL_FUNCTION L ITFUH Y ara— RRAEMICE > TLAEL

(#2:5i]
AAPIE, BBEINZTCP /X7y MERT—IILICHEMINATWLE /N7y FT—RICEEN LN ZER
RELET,

Modbus_tcp_init_socket function for creating server socket

(EX]
int8_t Modbus_tcp_init_socket(uint16_t u16_port,
pint32_t ps32_listen_fd);

[51%k]

uint16_t u16_port R— &S

pint32_t ps32_listen_fd Viry MEBRFEERNT SEEBADKRA U4
[RY1{E]

int8_t I5—a—F
[T5—a3—F]

ERR_OK EERT

ERR_SOCK_ERROR YAy RER (socket) 1Z5REX
ERR_BIND_ERROR Viry bEE (bind) ITHREX
ERR_LISTEN_ERROR V4w MEGER (listen) 1Z%kE

(AZE]
ABERI., V7Y bDERZEL, V53472 MO DERERETEITVET,
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Modbus_tcp_frame_response Modbus TCP i5& /37 v MMEE

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

[51%]
uint8_t u8_fn_code J7vovara—~k
p_mb_tcp_pkt_info_t pt_mb_tcp_pkt_info TCP /Ny MEBERT—TILADKRA 4
[RYE]
uint32_t I5—a—F
[T5—a—F]
ERR_OK IEERT
(#ZE%)

AAPLE, HEEEN=TCP /N7y MERT—TILOBERETITINERD TCP /Ny FEBELFET . #
EL=/N7ry ME TCP /ATy MERT— VIS ET,
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1022 RBy2aAvT747L—2avELUEE AP

10.2.2.1 JOraLRE Y DL
UT®APIHE, 22y 7 OMNPILREBITHERSNET

Modbus_tcp_server_init_stack Modbus TCP 4—/ "X % v ¥ (F—to 1) D#1E

[£xX]
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—HYIREDEMKR— FES
uints_t u8_tcp_multiple_client RIVFY AT MEE
[RY1E]
uint32_t IZ5—3—Kk
(T5—3—F]
ERR_OK EERT

ERR_STACK_INIT  #IHi{bIZkEX

(f#2ER]
AAPIE, TCPREA VY DWELIZERALET ., BEFEMICIE. RE2YIOHEICTBELLUTOIDONS
AV ERBHLET,

- A—HIEEEINER— FEE (TI4ILETIES502) T, 95470 b ODEKREZERTDIE2RY,

D SAT U MUNSEONET—2EZIETHHRY,

FZETAEHEML, A—HICEoTRHESNE=R 7709 32— R LEEMEZETTH2 R
70
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Modbus_tcp_init_gateway stack ~ Modbus TCP 4*— k™ = 1 #)#i1k

(EHK]
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%]
uints_t u8_stack_mode ARy E—FIEE
uint8_t u8 tcp_gw_slave TCPRAYIDT— bz A E—FIEE
p_serial_stack_init_info_t  pt_serial_stack_init_info U FIBIENTA—ETF—TIADKRL 4
p_serial_gpio_cfg_t pt_serial_gpio_cfg_t WOR—ba2T45L—=2a0T—TILADKRAUA
[RYI{E]
uint32_t IZ—a—F
(T5—3—F]
ERR_OK EERT
ERR_STACK_INIT B LB
(A%5%]

AAPIE, TCPRAYIEF— bz A#EERY THHELET., HIET B, YUTILRE VI
VEIEENFET, TCPTNA RICEHK SNV TILTNA ADEREZWVEBT H5-HIZF— b4 4R
v&EREBLET,
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10.2.2.2 IP7 FLREE
UTDAPIE, IP7 FLRAEERICERASAET

Modbus_tcp_search_ip_addr IP7 FLA®ER

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

(315
pchar_t pu8_search_IP BRETHIPFTERLR
puint8_t pu8_ip_idx RRAMIPURMEDA VT 99 RIEEENT DEEA
DRA 43
[RYE]
uint32_t IZ5—3—K
(T5—3—F]
ERR_OK EERT
ERR_IP_NOT_FOUND BESNFEIPT7 RLRABRDHSAEL
ERR_TABLE_EMPTY RRAKIP YR MAZE

ERR_TABLE_DISABLED 7/RX kIP 1J X bAVEZNIKEE

65!
AAPI L, BEESNF=IP7RLRAZRAKIPYURMIOGRELET,

Modbus_tcp_shift_conn_list Modbus TCP ##t 1) X k<7 k

[£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 FRRME
[RY{E]
void_t

(£5—a—F]

(AZER]
AAPIE, EESNHMENCERI A FORBRZEA VTV I REANSVIEIAT T FESEET,
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Modbus_tcp_remove_from_conn_list Modbus TCP ###; ') X kHv 5 DR

(EHK]
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 BEBHEUR MADRSA V4R
[RY{E]

void_t

[T5—a—F]

(AZE]
AAPIHFE, REyVICREFESN-#EKIR Mo, BEDVY7Y FIDERSILET,

Modbus_top_add_to_conn list  Modbus TCP YR h~®EM

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

(51%]

puint8_t pu8_soc id V7 k1D

puint8_t pu8_conn_list EBHEVR MADRS V4
[RYE]

void_t

(£5—a—F]

[##55%]
AAPIEZ, REVVIZRFEIN-EBHEIYR NI, EEEDOVSYy FIDEEMLET,
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Modbus_tcp_get_loc_from_list ~ TCP ##t ') X FRLERE

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

(515

puint8_t pu8_soc _id Vv +ID

puint8_t pu8_conn_list BHR R bADRA 242

puint8_t pu8_soc_loc BESNEYSY FIDAADTWAERUA R EDA VT VY R{E
[RY{E]

uint32_t I5—a—F
[T5—a—F]

ERR_OK EE#T

ERR_SOC_NOT FOUND #E&ht=VY 47 v b IDRHFDIASEL

(f25]
AAPIE, EHVRA O SEESNEYTZY FIDBAA>TWAHBEERELET . .

Modbus_tcp_update_conn_list TCP #&#t ") X FE#

[&x]
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 kD
puint8_t pu8_conn_list EHURMADRS VA
uint8_t u8_add_remove EHEANRE
[RY1{E]
void_t

(E5—a—F]

(AZE]
AAPIF., #ExVX FOEHFZITVET, i) X ML, SFOEGHARIIOREIC, &EEHVERAE
HNDBEMEESNFET, ABHTE. UTOT/ON5IHE L TERSINETS,

E#HIERIEE B
ADD_TO_CONN_LIST V7 b ID B
REMOVE_FROM_CONN_LIST V7w b+ ID R4t
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10.2.2.3 RRA7HTILE
LUTDAPIE, BRIBTREBIZEASNEYT

Modbus_tcp_server_terminate_stack  Modbus TCP H—/\X 2 w U #&T

(ExK]

uint32_t Modbus_tcp_server_terminate_stack(void_t);
(51%]

void_t
(RY1E]

uint32_t IS—3—F

[T5—a—F)
ERR_OK EE®ET
ERR_STACK_TERM ¥TRE

(AZE5]
A API[E, Modbus TCP X2 v VBN ARV BLUA—LKRY I RERTESEET,

Modbus_tcp_gateway terminate _stack Modbus TCP 4 —FO A RZ VT

[(ExX]

uint32_t Modbus_tcp_gateway_terminate_stack(void_t);
(31%]

void_t
(RYE]

uint32_t I5—a—F

[T5—a—F]
ERR_OK EERT
ERR_STACK_TERM ¥TRE

(f&5]
A API[E. Modbus TCP 7 —F VT A A2 v IBEDNE RV B LUVA—LRY I RERT SEFET,

RO1AN6757JJ0100 Rev.1.00 Page 129 of 150

2023/1/31 RENESAS



RX72M Group CPU 1— K Modbus RZ—+7 w7 =27

10.2.2.4 A—=JLRY o X
LTF®DAPIE, A=Ky Y REBIZERAINET

Modbus_post_to_mailbox A—ILIRY S RAADY) H TR MEE

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

[51%k]

uint16_t u16_mbx_id FBEA—ILRY Y R ID

p_mb_req_mbx_t pt_req_recvd ARV G RF 2 —TF—TIADKRAH
[RY{E]

uint32_t I5—2a—F
[T5—a—F]

ERR_OK EEET

ERR_MAILBOX A=Ky Y REEAHKLK

ERR_TCP_SND_MBX_FULL SME® * v+—SHABRKISELTLS

(AZER]
KAPIE, V95347 b oRELEYI IR MERBA—NWRY I RELRET— b4 A=Ky
RIZEDBRIERLEY . YO IRAMDEENHITEHE. REBRADA v E—DAI V2 EZBHLET,

s A—)LRYy Y XFa—FT—7T )L (mb_req_mbx_t)
typedef struct _req_mbx{

uint32_t u32_soc_id; * %y ~ID*
puint8_t pu8_req_pkt; Iy FDBIEADRA 25 Y
uint32_t u32_pkt_len; Iy FrOES ¥

tmb_req_mbx_t, *p_mb_req_mbx_t;
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Modbus_fetch_from_mailbox A—ILERY I ZAMEDOY Y TR FRYHL

(EHK]
uint32_t Modbus_fetch_from_mailbox(uint16_t u16_mbx_id,
p_mb_req_mbx_t* pt_req_recvd);

[51%k]
uint16_t u16_mbx_id A=Ky 5 R ID
p_mb_req_mbx_t pt_req_recvd A=KV I RF2—T—TIL~DKRA 4
[RY{E]
uint32_t I5—a—Fk
(T5—3—F]
ERR_OK EERT
ERR_MAILBOX A— LRy U REAHEY LB
€:57))

AAPIE, ZEA—ILRYIRELEEFETF— I AA—ILRY I RIZELNIz Ay E—DEHRAIMBEIC
FRALET, VIIRXAMDEENENTHE, DEBFDA Y E—ChDO V2 FFHLET,

Modbus_check_mailbox A YtE—URy I RNEBHTFI VY
(EHK]
uint32_t Modbus_check_mailbox(uint16_t u16_mbx_id);
(51%]
uint16_t u16_mbx_id A—ILRy I XD
(RYE]
uint32_t WEBPDAy—P8FELFIS—a—F

(T5—a—F]
ERR TCP_SND MBX FULL A wt— 7 )LikEE

[f#E5%]
AAPIE, A=Ky I ATREBFDA v E—VHEFzv I LET, FA—ILKRYIRATUETESR
RKBUILUTORIOTEREINTHY., REBFDA Y E—CHABRKEISELTWSEBEK, AvteE—27D

IVREEEHIELFET

<y 0% Bk
MAX_RCV_MBX_SIZE BEA IRy Y ABRKIE
MAX_GW_MBX_SIZE F—bozA A=Ky Y AREKE
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RX72M Group

CPU 71— F Modbus R #— +7 v F2=a7IL

Modbus_delete_mailbox

Modbus * —JL v & X Gl

(EHK]
uint32_t Modbus_delete_mailbox(uint16_t u16_mbx_id);
(51%]
uint16_t u16_mbx_id A—)LIRv I X ID
(RYE]
uint32_t I5—a—F
(T5—a3—F]
ERR_OK EEERT
ERR_MAILBOX A—)LiRy o R DHIRRIZEK
(#2:5i]

KAPIE, BESNFA—ILRYIRXIDDA—ILRY I RZHIBRLET,
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1023 7—+rD x4 E— FFHAPI
AETE, T—FIVTA 2RIV HESNSEHEERRLET,

Modbus_gw_read_coils Read coils 7— b7 = 1 B#

[(E]
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%k]
puint8_t pu8_recvd_pkt ZENT Y FERMLIZEEADRA V42
uint32_t u32_recv_pkt_len ZEXTY FOES
p_mb_tcp_pkt_info_t pt_gw_tcp_pkt_info TCP /Ny MERT—TILA~ADKRA 243

[RY1{E]
uint32_t I5—a—FK

(T5—3—F]
ERR_OK EEET
ERR_SYSTEM_INTERNAL A—LRY I RAADEZIEIZLEK
ERR_ILLEGAL_NUM_OF_COILS & L% (number of coils) AMEFREIZIRE > TLVEL
ERR_INVALID_SLAVE_ID A L—TJIDREHTHL
ERR_MEM_ALLOC AEHERICKK
ERR_SLAVE_ID_MISMATCH ZELEEET—2DRAL—TIDAFT—H
ERR_CRC_CHECK CRCFz vy TEE (RTUE—F)
ERR_LRC_CHECK LRCFz v ¥ TERE (ASCIE—F)
ERR_FUN_CODE_MISMATCH ZELEKRET—42D 7729 ara— ERNF—H
ERR_ILLEGAL_FUNCTION L TFUH v ara— RRNEMICE > TULAEL
ERR_ILLEGAL_DATA VALUE BET—RICEENH S
ERR_INSUFFICIENT_DATA ZENXTY FORIHESE

(#ZER]

KAPIE, Y— b IzAE—KRTIYREATNARAMNS T 729> 33— K Read coils #3215 L1=IZ
F—bI9 A 2RO RUVHENET, BHATIE., VIIR MBLURBIZERT EBERT—IILE
EICHERL. ZELEATY FORBRTHHELET, RICBRBEICHET S U T7ILATRX R APl £
VH L., ZOETHERE TCP /Ay MEBRT—JIVIZRBMLET, F0%. VI IR MSIUVBEIZER
LI=T—TILD AT #BRLET,

* TCP /X4y hEHRT— JIL (mb_tep_pkt_info_t)
typedef struct _mb_tcp_pkt_info{

puint8_t  pu8_output_response; FISEERT—ITILADRA U5 ¥
uint16_t u16_transaction_id; eS8 a32IDY

uint16_t  u16_protocol_id; FZakajiDy

uints_t u8_slave_id; *AL—7ID*

uint16_t u16_num_of bytes; /* PDU M/ 1 LY

uint8_t aru8_data_packetMAX_DATA SIZE];, /5y 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 7' — k™ = 1 B

(EHK]
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%k]
puint8_t pu8_recvd_pkt ZENT Y FEBMLEZEEADRS V4
uint32_t u32_recv_pkt_len ZENTY FORS
p_mb_tcp_pkt_info_t pt_gw_tcp_pkt_info TCP /Ny MERT—TILADKRA &

[RY{E]
uint32_t I5—a—F

[T5—a—F]
ERR_OK EERT
ERR_SYSTEM_INTERNAL A—ILR Y ADEZIEITERK
ERR_ILLEGAL_NUM_OF_INPUTS At L%k (number of inputs) AMEARIEIZURE > TULVAELY
ERR_INVALID_SLAVE_ID A L—JIDREHTHL
ERR_MEM_ALLOC A B HERICRK
ERR_SLAVE_ID_MISMATCH FELEGET—2DRAL—JIDAF—H
ERR_CRC_CHECK CRCFz vy TEE (RTUE—F)
ERR_LRC_CHECK LRCFz vy TEE (ASCIE—F)
ERR_FUN_CODE_MISMATCH FELEGRET—420DI7 70 arya— KRF—H
ERR_ILLEGAL_FUNCTION L ITFUHIYara— RRERICE>TLAEN
ERR_ILLEGAL_DATA VALUE BET—2ICEELAHD
ERR_INSUFFICIENT_DATA 2ENTY FORSIHAEE

(#Z5R]

KAPIIEX, Y— b Iz AE—FTIYREATINAAMNS T 79 < 3>a— K Read discrete inputs #3215
LIBRIZT— b4 2ROV HENET, BBRTE, VIIXMBSLVHEICERT IBERT
—TJILEHMICHERL., ZIEELEA\T Y FOBRTHHLELET . RICEEBEICHIET SV U TILHATRAE
API ZFFUH L. TOETHERE TCP /Ty MERT—ILITRBLET, TOH., VI IR BTG
ZICHERALEBEROAT) #BHRLET,
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Modbus_gw_read_holding_regs

(EX]

_Read holding registers 7 — b z/BA%

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%k]
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 /N7y MEBT—TILADKRA 43
[RY1{E]
uint32_t I5—a3—F
[T5—a—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—LRY I RDEZIEICEK

A& H L3 (number of registers) AMEARBEIZIRE > TLVEL
AL—JIDREHTHN

A EYFERICKK
RELERET—2DAL—TJIDAF—H
CRCFz vV TEE (RTUE—K)

LRCF vy TEHE (ASCIE—F)
RELERET 4D T729 30— FAF—H
L ITroo v ara—RRESICE>TLERN
BET—RIZEENHD

RENNTY FORSHEE

(A&5%]

AKAPIE, — b TAE—FRTIRZTNA RN BT 7% 3>3a— K Read holding registers % 5
BELEBRIT—r oA 3R ONOBUHEINET, EHATE. VI IR MESLVBEICERT 2EBER
T—TILEEMICHERL., ZELEAY Y FOBRTOHELLET . RICEEBEICHIET S U TILHATR
B APIEUHE L, ZOETHEREZ TCP /A7y MEBRT—JILICRBRLET ., ZDHR. VIIRXFELY
REICERALEEBERDAT) ZMBBRLET,
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RX72M Group

CPU 71— F Modbus R #— +7 v F2=a7IL

Modbus_gw_read_input_regs

(EX]

Read input register #'— k™ = 4 B%k

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%k]
puint8_t pud_recvd_pkt 2ENTY FERMLIBEEADRS V42
uint32_t u32_recv_pkt_len ZENTYFORE
p_mb_tcp_pkt_info_t pt_gw_tcp_pkt_info TCP /N7y MERT—ITILADRA AR
[RY1E]
uint32_t I>—a—FK
(£5—a3—F]
ERR_OK IEERT

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=Ky I ROEREIZRK

A H LB (number of registers) AMEARIEIZUNE > TLVAELY

2 L—TJIDAERTHEL
AEYFERIZKK

ZIELEEET—2DAL—TJIDAT—
CRCFzv¥Y TEE (RTUE—F)

LRCF vy TEE (ASCIE—F)

ZELEGET 20770973203 —FBRFR—
LI T 3ra— FRAFYICH > TN

BET—RICEELNHD
ZENTY FOREHEE

(A&5%]

AAPIE, — b DT E—RTIRZATNA AN BT 7% 3>3— K Read input registers #3215
LEBRIZT— b A 2ROV HENET ., BHEATIEK. VIIXA MSLUVREIZERT 2BERT
—JILEHMICHERL., ZIEELEA\T Y FOBRTHHELET . RICEEBEICHIET S U TILHATRAR
APl ZIF U L, TOETHERZ TCP/A\7y MEBRT—IIITRBLEYT, Z0H%, VI IX ELUE
ZICHERALEBEROAT) #BBLET,

RO1AN6757JJ0100 Rev.1.00
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RX72M Group CPU 1— K Modbus RZ—+7 w7 =27

Modbus_gw_write_single_coil ~Write single coil 7— b = 1 %

(EHK]
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);

[51%k]
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 MERT—TILADKRA &

[RY{E]
uint32_t I5—a—F

[(T5—a—F]
ERR_OK EERT
ERR_SYSTEM_INTERNAL A—ILR Y ADEZIEITERK
ERR_ILLEGAL_OUTPUT VALUE HHiEEEMNTRIE
ERR_INVALID_SLAVE_ID A L—JIDREHTHL
ERR_MEM_ALLOC A B HERICRK
ERR_SLAVE_ID_MISMATCH FELEGET—2DRAL—JIDAF—H
ERR_CRC_CHECK CRCFz vy TEE (RTUE—F)
ERR_LRC_CHECK LRCFz vy TEE (ASCIE—F)
ERR_FUN_CODE_MISMATCH FELEGRET—420DI7 70 arya— KRF—H
ERR_ILLEGAL_FUNCTION L ITFUHIYara— RRERICE>TLAEN
ERR_ILLEGAL_DATA VALUE BET—2ICEELAHD
ERR_INSUFFICIENT_DATA 2ENTY FORSIHAEE

(#Z5R]

AKAPIE, — b IDTAE—FRTIRZTNARANL T 7% 32— K Write single coil #21{§ L 1=
BICH—bFDT A ARV HINET, BHATIE. VI IR MBLUVREICERT 2EBERT—T
LEBMICERL. KELEZAAY Y FOBRTHHLELET . RICEEEICHIET S TILAT RS AP
EFFEUHEL. TORTHERZEZ TCP /Ay MERT—IJIVICRBLET, T0®%. VI IR MBS LUBEIC
FRALEEERDAE) Z@EBRLET,
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RX72M Group CPU 1— K Modbus RZ—+7 w7 =27

Modbus_gw_write_single_reg ~Write single register 77— b = 1 B%

(EHK]
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);

[51%k]
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 /Ny MERT—TILADKRA &
[RY{E]
uint32_t I5—3—FK
[T5—a—F]
ERR_OK EE#ET
ERR_SYSTEM_INTERNAL A—LIRY I RDEZIEICEKK
ERR_INVALID_SLAVE_ID A L—TJIDREHTHL
ERR_MEM_ALLOC AEYFRERICKK
ERR_SLAVE_ID_MISMATCH  Z{ELEIEET—2OXL—JIDBF—H
ERR_CRC_CHECK CRCFz vV TEE (RTUE—F)
ERR_LRC_CHECK LRCFz vy TEE (ASCIE—F)
ERR_FUN_CODE_MISMATCH Z{ELERET—2DT77o9 3 ra—RHAR—H
ERR_ILLEGAL_FUNCTION L IFovara— KREDIZAE>TLEN

ERR_ILLEGAL_DATA VALUE $EETF—42I2RENHS
ERR_INSUFFICIENT_DATA  ®E/% v FORSNES

€:57))

KAPIE, ¥— b DA E—FTIYREZTNA AL T 724 L 3 >0— K Write single register #21{5
LIBRIZT— b4 2ROV HENFET, BBATE. VIIRXMBSLVREICERT BERT
—JILEEBRICHERL. ZELEAAY Y FOBRTHELELET, RICEMEICHIETEHV U TILHATRAE
APIZUH L, ZORITHEEZ TCP/Ary MERT—JLVITRBRLEY, TO&R. YI IR FELUVBG
ZICHEALEBERDOAT) ZHBBLET,
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RX72M Group CPU 1— K Modbus RZ—+7 w7 =27

Modbus_gw_write_multiple_coils Write multiple coils 7"— b7 = 1 Bi%k

(EHK]
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%k]
puint8_t pu8_recvd_pkt ZENTY FEBRMLIZEEADRS V4
uint32_t u32_recv_pkt_len ZENTYFORE
p_mb_tcp_pkt_info_t pt_gw_tcp_pkt_info TCP /Ny MERT—TILADKRA U2

[RY1{E]
uint32_t IZ5—a—F

[T5—a—F]
ERR_OK EEET
ERR_SYSTEM_INTERNAL A—ILRY I ADEBIEIEK
ERR_ILLEGAL_NUM_OF_OUTPUTS £t L# (number of outputs) AMERRBEIZURE > TULVAELY
ERR_INVALID_SLAVE_ID R L—JIDREH T
ERR_MEM_ALLOC A EYHERICRE
ERR_SLAVE_ID_MISMATCH ZELERET—2DAL—JIDAF—
ERR_CRC_CHECK CRCFz vV TEE (RTUE—F)
ERR_LRC_CHECK LRCF vy TEHE (ASCIE—F)
ERR_FUN_CODE_MISMATCH RELERET—20DI709 30— FRR—H
ERR_ILLEGAL_FUNCTION L ITFUHYara— RRAEMIZE > TLAELL
ERR_ILLEGAL_DATA_VALUE BET—RIZEENHD
ERR_INSUFFICIENT_DATA ZENTY FORSIHAEE

(#Z5R]

AAPIE, H—FID A E—FTIYRETNARADB T 7243 >a— K Write multiple coils %15 L
RIS — DA R RODOFUHEENET, BBBEATIE. YV IR FBLUREIERT EBERT—
TILEHMICHERL., ZELEZAATY FOBRTHEELET, RICBEEEICHIET SV Y TILHATRA
APl ZIF U L., TOETHERZ TCP/A\7ry MEBRT—IIITRBLEYT, Z0H%, VI IXBLUE
ZICHERALEBERDOAT) #BHRLET,
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RX72M Group

CPU 71— F Modbus R #— +7 v F2=a7IL

Modbus_gw_write_multiple_reg

(EX]

_Write multiple registers 7 —+oc/BA%

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%k]
puint8_t pu8_recvd_pkt ZENRYT Y FEBRMLEZEEADORS V4
uint32_t u32_recv_pkt_len RERTYFORS
p_mb_tcp_pkt_info_t pt_gw_tcp_pkt_info TCP /N7y MEBRT—TIL~ADRA 43
[RY1{E]
uint32_t IS5—a—F
[T5—a—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—LRY I RDEZIEICEK

EZEH L# (number of registers) AMEHRAEIZUNE > TULVELY
AL—JIDREHTHN

A EYFERICKK
RELERET—4DAL—TJIDAT—H
CRCFz vV TEE (RTUE—K)

LRCF vy TEE (ASCIE—F)
RELERET 4D T729 30— FAF—H
L IFoyara— FREICHE TGN
BET—RIZEENHD

RENTY FORINEE

(A&5%]

AAPIE, ¥Y— bz E—FRTIYRZTNAZADB T 793 >a— K Write multiple registers % 5
BELEBRITS—F oA 3R ONOBUHEINET, EBATE. VI IR MESLVBEICERT EER
T—IILEBICHERL. 2ELEZAAY Y FOBRTHHIELFET, RICREEICKHIET S Y FTILATR
2 APIEZFUE L., TOETHERE TCP /ATy MEBRT—IIVIZRBLET, ZD&R. UI IR bHELY
EIZERALEEBERDA T ZBBRLET .
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RX72M Group CPU 1— K Modbus RZ—+7 w7 =27

Modbus_gw_read_write_multiple_reg Read/Write multiple registers #"— k7 = « B8

(EHK]
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%k]
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 MERT—TILADKRA &

[RY{E]
uint32_t IS5—a—Fk

[T5—a—F]
ERR_OK EERT
ERR_SYSTEM_INTERNAL A—LRYy I ADEZEICKK
ERR_ILLEGAL_OUTPUT VALUE Hi&H L/IZERAHKIZEELHS
ERR_INVALID_SLAVE_ID AL—TJIDAEHTHL
ERR_MEM_ALLOC A EHERICKRK
ERR_SLAVE_ID_MISMATCH ZELERET—SDAL—TJIDAF—H
ERR_CRC_CHECK CRCFz vy TERE (RTUE—F)
ERR_LRC_CHECK LRCF vy TEE (ASCIE—F)
ERR_FUN_CODE_MISMATCH RZELEEET—2077293ra— RRF—H
ERR_ILLEGAL_FUNCTION L ITFUIvaraA— KRERIZE>TLAEN
ERR_ILLEGAL_DATA VALUE BET—2IZEENHD
ERR_INSUFFICIENT_DATA 2ENTY FORIHEE

(#Z5R]

AAPIE, = b DT/ E—RTIRZTNA RN BT 7% 3 23— K Read/Write multiple registers
ERELEBRICTS— b4 2R 9DOMBUEINET, BHEATIE. VIIXRMBLUREICHERT S
BEART—JILEBMICHERL. ZELE/AA7Y FOBBRTHEILELES . RICEBEICHIET ST 7ILHE
TRXZ AP ERUH L., TOETHRE TCP /Ay MERT—IILICRBRLES, TOH&, YV IR S
FWICEICHEAL-BERDA T ZHHRLET.
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RX72M Group CPU 71— K Modbus R2—+7 v 7Y =27l

103 T5—a—F

I5—a—F(&, a9y FEBRRZ1I—F7ITUSr— 3 VICHLEDREHIZHRESINET T, BERIEE
FWEBAIZRELE-IS—HICa—KFAEREShET, UTFICERAESNSIS—a0—F&ERLET,

%101 IS5—a—F—¥&

IZ>—a—F fi& IS—AR
ERR_OK 0x00 | EHE#&T
ERR_ILLEGAL_FUNCTION 0x01 | YU ITRMCRIELETZ7YYarva—FRIz, =N (1=

(R L—7T) THAIATLAEL, Fid, BEEIATHAEN
Ty vara—KhEEIR TS, fHlsta— K(01)I2&
LLEIODT, EOEEZTHLEFTEFERA,
ERR_ILLEGAL_DATA_ADDRESS 0x02 JOTRAMTRELET—27 FLRIZ, H—/\ (F=FR L
—7) THASATORL, FlE, EESATHVEVWT FL
ADEEEA TS, HIsha— FO2)IZEZLLETDT, ED
EEETBHEIFTEERA,
ERR_ILLEGAL_DATA_VALUE 0x03 JOITRAMDT—EIT4—ILFTHRESNI=EIZ, Y—/\ (F
EIFRL—7) THASALZIMEIEESh TS, Fista—
RFO3)ZHLLETDT, ENEFELETA_LETEERA,
ERR_SLAVE_DEVICE_FAILURE 0x04 | H—/\ (FFFRL—T) TUY IR MEEFTLELES ELTHE
BERRELRTS—HEEL, Bl — FO4)ITHZLELETD
T. BOEFEETHEFTEERA,

ERR_STACK_INIT 0x05 | R4 v DHEIZREK

ERR_ILLEGAL_SERV_BSY 0X06 | T/NA ANETHTY VIR EZFHF LRGN, Hlsta—
FOB)IZEZLLETDT., ENEREEXT I LIFTEEEA,

ERR_CRC_CHECK 0x07 | CRC Fz v IZkEX

ERR_LRC_CHECK 0x08 |LRCFx w42k

ERR_INVALID_SLAVE_ID 0x09 | RAL—TJIDHEE

ERR_TCP_SND_MBX_FULL 0X0A | A—JLARY Y ADBEMTA v E—IARITENA L

ERR_STACK_TERM 0x0B | R VIR TUETEE

ERR_TIME_OUT 0x0C | #A LT MHE

ERR_MEM_ALLOC 0x0D | A E Y RERIZKK

ERR_SYSTEM_INTERNAL OX0E | A —JLiRw Y RMEZEITERK

ERR_ILLEGAL_NUM_OF COILS 0xOF | number of coils [Z{E#EEEE S DEAIEE S iz

ERR_ILLEGAL_NUM_OF_INPUTS 0x10 | number of inputs [Z{E#}EEFS DEIIEE SN iz

ERR_ILLEGAL_NUM_OF REG 0x11 | number of registers [ZHH#kEEE S DIEAIEE Sh 1=

ERR_ILLEGAL_OUTPUT_VALUE 0x12 | LR B EDIRENEE

ERR_ILLEGAL_NUM_OF OUTPUTS 0x13 | number of outputs DIEEHNEE

ERR_INVALID_STACK_INIT_PARAMS 0x14 | A2y DL THRESNIZ/INSA—FICEHE

ERR_INVALID_STACK_MODE 0x15 |HEESNERE2 VI E—RFLHER

ERR_FUN_CODE_MISMATCH 0x16 | EBERZHLE=Z7729 3 0a—RFUNTRE/N Ty E2RE
L=

ERR_SLAVE_ID_MISMATCH 0x17 | BEREZFHLEAL—TUNANLIRE/N Ty FERIELL

ERR_OK_WITH_NO_RESPONSE 0x18 | EE®E#T (JO—K¥ v R FER)

ERR_MSG_SIZE_OVER 0x19 | ZIELEEREFLIIEET—2 VA ANZRRKEEZERZITIND
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RX72M Group CPU 71— K Modbus R2—+7 v 7Y =27l
1. REHE
AKETIE, VIO IT7OREFEICOVWTHBALET,

11.1 Modbus TCP
AETIEZ. Modbus TCP X% w4 MEE[ZDINT

REALET,

1111 —nNE—F
Y—NE—FTERATSHE. UTOEBRBDEREZITVET,

(1) #X9 DE&
Modbus R 2 w4 R4 R4 ELTEHERTBALUTDAPIIZDNNT, 2XY IDZEFENETEYETES,

2 2% API 2 2% 1D HERE
Modbus_tcp_soc_wait_task ID_CONN_TASK TCP E#GFH 2 XY
Modbus_tcp_recv_data_task ID_RECV_SOC TCPRET—2 4 RY
Modbus_tcp_req_process_task ID_SERV_TSK TCP ERMWER XY

(2) A—IRyHI R IDEE
Modbus R 2 v O BMERTHUTDA—ILRY Y X IDEHRELET,

A—ILRy Y X ID =13

ID_MB_TCP_RECV_MBX TCPRIEA—IHRY IR
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RX72M Group CPU 71— K Modbus R2—+7 v 7Y =27l
(3) Modbus X% v D#EAL

LML EEITL. Modbus RE2 v ZRIBLET ., 5D HEAEIZ TCP/IP X% v o DMEEDE
[ZITHhNEDBELHY EFT,

TCPH—NE—KFTIE, FAPIICE>TUTOREEZTIDHEAHY T,
& XIJ7 iiarva—FRITHELiza—I/N\y I BEHOER

® Modbus X2 v OMELS L UBEES XU DILE)

& APHEERIZD WV TIE, 10111 EZSBL TS0, UTFIZHhlZRLET,

/* 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—IL\y Y BEHBOERE
T7o02a30a—RITHIET DHEEERET HIHE. TNLICHET -\ VBEHMERELE
-q_o

=LY IBEEBDA R 7 2 —EHRIZDLTIE, 10.1.1.1 ED Modbus_slave_map_init DIEZ S L
TLIEELY,
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RX72M Group CPU 71— K Modbus R2—+7 v 7Y =27l

M112 F— b2z 4E—F

F— k94 E— Fl&. Modbus &) 7JLE Modbus TCP & FNFNBIEFITOHETERINET, ¥
— I TAE—FTHEATIHBE. UTODEBZXRETIDHDELHYET,

(1) 2XY DEX
Modbus 22 v I M2 R ELTHERATHLUTDAPIHIZDOWNT, XY IDZEEDETEYETET,

2 X% API 2 Z% 1D HRE
Modbus_tcp_soc_wait_task ID_CONN_TASK TCP EffFH 2Ry
Modbus_tcp_recv_data_task ID_RECV_SOC TCPRZIET—242RY
Modbus_tcp_req_process_task ID_SERV_TSK TCP EZRWER XY
Modbus_gateway_task ID_GATEWAY_TSK TCPY—Ne Y ZIBERT— o142
Modbus_serial_recv_task ID_MB_SERIAL_TSK DUYTIINGT Y FRIERRY
Modbus_serial_task ID_MB_SERIAL_RECV_TSK DY)TILERY
Serial_recv_task ID_SERIAL_TSK SYTILT—RRIEARY

(2 ARV +ISTIDEE
Modbus R4 v 7 BMERT HUTDA XU LIS IDERELET,

ARV LTS ID =
ID_FLG_SERIAL BAIBEVLYTFILIFEIYRAHA R b
ID_FLG_RESP_RDY TAYFUTE—RIZEFRREARY b
ID_SERIAL_RESP SUEREL AL

(B) A—IRyHI R IDEE
Modbus R 2 v O BMERTHUTDA—ILRY I X IDEHRELET,

A—ILRy Y X ID =13
ID_MB_GATEWAY_MBX F—r Oz ANBZEA—IILKRY IR
ID_MB_TCP_RECV_MBX TCPZEA—ILKRYH R
ID_MB_SERIAL_MBX DYTFIARY L A—LRY Y R
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RX72M Group CPU 71— K Modbus R2—+7 v 7Y =27l

(4) Modbus X% v 4 O#)EA1L
TCPH—NE— FLRZFRDMEEETVET A, UTOEENELZYFT,

® Modbus_slave_map_init) Ta—/L/\y VEBDERITITOEE A, (Fz72L. REA T HERDT=
. API OFFEUH LIFITWET, )

® Modbus_tcp_init_stack [ — ko 4/ E— FT#HHEL. U T7ILEEADEREEFEMLET,
£ APIERRIZOWVTIE, 10111 EZSBL TS0, UTITHIZRLETS,

/* 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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RX72M Group CPU 71— K Modbus R2—+7 v 7Y =27l

11.2 Modbus RTU/ASCII
AZETIEL. Modbus RTU/ASCII A% o DERECDINTHBALET,

11.21 AL—TE—F
AL—TJE—FTERTSEE. UTORENABEIZGYFT,

(1) 22XV DEX
Modbus R 2y VM2 RV ELTEHEATHLUTDAPIIZDONT, XY IDZEBEDETEVYETET,

2R API 2 Z%9 1D HRE
Modbus_serial_recv_task ID_MB_SERIAL_TSK DUYTIINT Y RRIERRY
Modbus_serial_task ID_MB_SERIAL_RECV_TSK SYTILERY
Serial_recv_task ID_SERIAL_TSK DYTINT—RRIEZRRY

2) 1RV ISTIDER
Modbus R 2 v I BERTAUTDAR 755 IDZEHRELET,

AR ET35ID =k
ID_FLG_SERIAL BAIBEUVLFILIFEIYAHA Nk
ID_FLG_RESP_RDY JOyXUTE—FRIZBITRREARY b
ID_SERIAL_RESP SEBEARY +

(3) A—IERyHRXIDEE
Modbus R 2 v I WMERTHAUTDOA—ILRY I X IDF#HELET,

el
S

A—J)LRy I XD

ID_MB_SERIAL_MBX DT ARNY R A—=LRY IR
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(4) Modbus X% v 4 O#)EA1L

LML EEITL. Modbus RE2 v Y ERBLET, VU TFILRAL—TE—FKTIE, £APIIZ&->TU
TOREBETSHELAHY T,

o FI7 HIarva—FKIZxHiELiza—IiL/Ny o BEEE &R,

® Modbus X2 v DMILE K UVEESZ R DS, COMHAEIZT, U TFIILEEBREDKREEIT
WETH, TNSIETRAZBIDHRELE—HSETL S,

ZAPIEHIZDOWLTIE, 10121 E#SBLTLEEL, UTFIZRTUE—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— FTHERT %154 . Modbus_serial_stack_init 5|#% MODBUS_RTU_SLAVE_MODE A 5.
MODBUS_ASCII_SLAVE_MODE [CZEE4 5 L THRHIGTEET,

(5) TA—ILNy BB DERE

T7209230a—FIIHRET ABEZERET HIHE. TNOICHRTEHII—IN\Y VERBEERELF
ERS

A=\ IBEDA 32 7 T —ERRIZDWTIX, 10.1.1.1 ED Modbus_slave_map_init DIEZ S L
TLEELY,
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1122 RABE—F
YRBZE—FTIE, AL—TE—FLERABEDOS Y —REFHALEFINDTMM21EEZSELTLES
W UF, YRAE—FCHERTIRICDHELZEEZRLET,

(1) Modbus 2% v 4 DHHE
YR E— RFTO#MHAEIX. Modbus_serial_stack_init D& TITWLVET,
& APIERRICDO WLV TIE, 10121 EZSBL TS, UTFICRTUE—FTOHlIZRLET,

/* 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— R THEAY 5154 . Modbus_serial_stack_init D3| % MODBUS_RTU_MASTER_MODE A
5. MODBUS_ASCIl_MASTER_MODE IZE®E 3 5 L THIETEET,
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12. HIFREIE
1 C3/Standard+ 1 Net3-Professional RX700(RX72M)3 1) —X e2studio kit Release 2.0.0 IZE89 % HIRE1E

® RX72M CPU A — K® Ethernet &{§
A2 FILIL, Ethernetl D KRS A I\ ERFAIGEHZY FT,

jill

RO1AN6757JJ0100 Rev.1.00 Page 150 of 150
2023/1/31 RENESAS



ETEC 8k

BETHE
Rev. F¥17H RN—7 Ak
1.00 2023.01.31 - R FE1T




IMCHERALEDIESEE
SITE. RAAVHKLEITHEAT S MEALOEEFE (SOVTHALET, EHNORALOIEEHEOVTHE. KRF21 AV FBEUTY

ZHALTYIT—rESBLTIESLY,

1. BESRRK
CMOS # RN Y HULDIFEFHELRHLEZOLNFTLLZEL, CMOS R IFAVBEBRICK >TY — MEBBIREZE LD LNHY FT . ERORF
FORICIE, BHAHFRAICEALTOIEBED FL—OIH DU —X, BEHOREM. 2B/ —XAGLEEFAL. AL TIEICZETT—
ZEBLTLESL, TSAFYIRLICKELEY., HFEHM->ZY LAENTLESL, -, CMOS &G EERE L=R— FIZOWLWTHEHDIEK
WELTLEEL,

2. BREBEABROLE
BREAKL., RROKEEFETT ., BRFARKCE. LSIORNTERBROKEITEETHY . LORFIORECEHTFOREEIFETT, 588
ey MEFTYEY FFHRGOBE. BEREANL Y Y FBEMICHRLZ2ETOHME. HFOREIIRIETEERA, BFRIC. RB/T—F >
Yty MEREZFERALTY 2y FTA2RRDGHE. BREANS Y LY FOIDD—EEEITET HFTOHM. WTFOREBERIATETEE A,

3. BRAIEICBITEANES
LBHRADOTERNAT IRED L EFIZ, ANHESOABNTLT Y TEREANGZVTLESL, AHESOABATLT v TERNSDBFEAIS
&Y. BEMEESISECLEY. EEERSATNAABRFE2LLSEEYTIHENHYET. BHDPIC BRAIBICETIAHES] 20T
DRBOHLHEMIE. TORABETFHOTLIESILY,

4. RERHFONE
KEAHFIE, TREAHFOLRE] ITH->TRELTLEL, CMOS #2RDAAHKFOA Y E—F D RIE, —fRIZ. N(AVE—FURENS
TVWEY, RERBFLEHABKETHMESIE L L. FERRICKY., LSIFAZO/ 4 XAEMMEh, LSIRNBTERERNANZY . ANEBLRES
ENTERBEEECIBALHYES,

5. 4094220 T
Yty b, 70y IRRELEEZ. Uty F2ERLTCESY, TOJSLRTHRO/ 097 VEZRE, OVEBZEI/DYINRELL
BITYYBRZ TS, Yty M, SMEBRIET (FRENBRIRER) 2BV 0v 7 THELERKBT 2 ATLTIER, 709 IHR+2RE
Liztk. Uty FEBIRLTLLESY, £z, TS LOBRPTHRBRIRF (FIFMBRIEREE) 2AV:I/0v 9V EZ 581X, 1Y
BAEDIOVINHRRELTHLDEIYBEZ TS,

6. AR FOENMKER
AA/ A XORFRIZK DBEREALRBEORREICHEYFETOTEELTLIESL, CMOSHFDAAN/ 4 AHEITEBAL T, Vi (Max.) »
5 Vi (Min.) EFTOEBIZELEFEDLSWIEEE. RBELSISECTBRNNHYET. AALRILLPEEDEHEEIFEEAA. Vi (Max.) H5 Vi
(Min.) ETOMEEZEBT 2BBHMPICF 2T /A XBENALTNESITHERLTLEEL,

7. UY—=TJF7FLR (FHMEE) OT7IRELE
YHF—TF7 KLR (F#45E8) D77 REZ2IELET, 7 FLREEICIE. FEOHEMERICEYFTOATNS YHF—T7 KLRX (FH48
) ABYET, ChoD7 FLRETIEALEEZOBEICONTIE, BETEFHADT, P EALBEVESITLTLESEL,

8. HMEDMEEIZDONT
REZORGIERICEFTLHEE, MRBETLICVRATLAFHERBREREL TSV, ALTL—TDIA IV TERENES L, TS5y
AAEY, LATORNRE—CDEEBREICEY, EXMFEOHET, HiHE. BEY—20, /A XTE. /A ABHELENRLLHENDH
YES, BENESHRIETT 2880F. AAORRIEITVRATLTHEABRERBL T ESL,

OArm® & & UCortex® [E. Arm Limited (F7=[ZZFNFE) DEUELIFZZFDMOEIZE T3 BEFEETT,
All rights reserved.

OEthernets K VA —HU 1y bE, EXEAY I AB%AESHDOEZEZEHIETT .

OIEEEIZ. the Institute of Electrical and Electronics Engineers, Inc. D& %12 T,

OTRONIZ” The Real-time Operation system Nucleus” DBEFFTY ,

OITRONIE” Industrial TRON” DEEFTY,

O L ITRONIZX” Micro Industrial TRON” DEEFF T,

OTRON, ITRON, LU UITRONIZ. HENERLWLERBEZETEHTEHY A,

OModbus®(Z. Schneider Electric SADZEIREEIZTY

OFnfh, AEHIDERLZOY—ERLZEIETENTNORMEBRICET 2BEEF(XEZHHIETT,

© 2019 Renesas Electronics Corporation. All rights reserved.



CEEEE
—/ITRE

1.

10.

11.
12.

AEHICEBSINER., VI L2z 7ELVINLICEET 21ERIT. FERRNKOBES. ICABIZHATIINTT . BEHOBSE - VX7
LOFEFIZHENT, BEE, VI FVI7HELIUVINGICHEET 2EREEAT IEEICIE. BEHROBZICEVTIT>TL L. ThbDERAIC
ERLTELRLEE (BERFLEAE=ZBFVTLIZELLEBEIEAFET, UTRLTY, ) ITEAL. HiE. —UZ0EEEEVELA,
LHHE KEHCERHINALRET—4, B, K. 7O5 5L, 7ILTY XL, HEARKRGEOEROERICER L THRE L-ESHEDRETE.
ERETOMOMMMEEICHT Z2BREELIIINSICET IHEICONT, LE. MOORIEEITIHNTIELEL, FLHEEZESLOTES
YEHA,

Lild, REHCE DT LUHFLEIE=BOHHE. SFETOMOMMMEELASHETILOTEHY FRA,

LG E, SRFLE—BEMHT. E. RE. EE. VNI Z7YLY, FOM, FEYICEALEVTLESL, hhdiE, &
EEH YN—RIVDZTFIYVITHICKYELCBEICEL. #E. —DZ0EEZAVEEA,

Litid, BHBYUFTORBKES MZHEKE] BLU TEREKE] ITHELTHY . SREKER, UTICRTRARICERAMERASASIILEER
LTHEYETS,

EHKE: aUEa—4, OAKE. BIEMEE. HRIMEE. AVHEE, RE. THEEMWM. /S—V Ll E£A0KRY %

BmEKE AR (BEE. BE. MMF) . KEHE (EF) | KREBEHS. SRIRRER DI TL, RERLFIHEES
LHBRIE, T—2 P — bFITKYSIEHEM. Harsh envionment MIITERBEERZELTWSHLOERE, BiEES - BRICASTERETAEMEOH S
Was - VAT L (EGHBEE. AMRICEORAAMEATIH0%) | L L EBAUPNBEZ2RESEIETNOH M - VX TL (FEHES
L. BEDHRE. RFHFESRTLA. MESHEORTA, TS50 FERVRTL, EEEBRE) ICHERASADIELEZERLTELT. Thibod
ARICERATACLFEELTVERA, EX. SHABRELTOWRVARCHMMIKZFEALLILICLYEBENELCTH, SHHIE—UZTDE
FEAVEEA,

LHBEETHAOKEIE. RHFORKER (T—2Y— b, A—F—XIZa7I, 7TUr—>ar/—r, EEENYRITVIICRED T8
ETNAXOEALO—EMATESIE] %) 2CH2AOL, BHNEET SIRAESR. BEEREEIE. MEMFHE. REFGHZOMBEEEREGD
HENTIHEACLEZSL, BEFHOHEAZEA CTHHERZHERASNZEEOME, RBEOTEEHIUSBHICOETFE LTI, HtE. —1)
ZTOEEEAVERA,

L3t(d, BHUSORESLVEEEORMLIZBEHTVETN, FEXREREHIBETHENRELZY . FAZHICK>TIEREELZYTS
BEANHYET, £, UHERF, T—2— FHFITBWVWTEEREM. Harsh environment TR G EEHREL TLS LD ERE. MHREHRRHZT
STHYFERA, RICHHEFOBEEZIFRBENELEZBETH o TH. ABBH. AXBHRTOMUESMNEBEELZELIERVELS. BEHK
DEFICBWVT, nREEE. ERERREE. RBEHLRAFORLEHBLUVI DU I NEBE SEHROME - SATLE L TOHGRIEET
STLIEZEW, HIT, Y1422V T bz 7. BMTORIGE#LZD. BREOES - PATLLELTORERIEZHEHROEETIT>TL
fZ&Ly,

LHUSOBEASHEOFMCOFELCL, EREMNCHTLREEROFTEMEGE LS, THEAICKELTE. BEOHEDNEEH - ER
#iH T 5 RoHS IESE. HASNIREEEELRSETHAHAENS 2. MO DEFITEET LS5 THEALKESL, MBI EFEESFLENI &I
FYELCHEEICELT., 4. —9Z0EFEAVETA,

LHHUGBLVEMEERNNOESHS L CRAICIYEE - FA - REZZELESNATVDHE - SRATLICERATLILETEERA. SHERS
FUHME#RE, REFEBEZTLH5E8E. MEABERUNERSE] TOMBAES L VEASNINEOH L EEMELIRZETL. £
NEDEDDECAITRIVVDERFHREFTH>TLIEEL,

BEFRINLUUERZESHICETEINDIGEICTIE. FRICUZE=FIHL T, ATIEZETHOHEHEBNI I2EFEEESLDEWVLE
T,

AEHOLEFE T B LAHONEICLIBHNORFEEZBI L GERAFLITERTLIELEELET,
AEHICEBSINTLINREFHHERICOVTSTRALGANSENEL D, BHOEFELEFTHHEEE LI,

EL ABRICBVLWTHEASIATWLS M4t L LA YR ILY FPAZIVZABASHELIVILARYR TLY A RBRARUANEEN. FEMIC

XEY SRHELNET,

F2. AEMIZEVWTHEASATNS TEHER] LEF F1CEVWTERSN-SHORE. REHRKEVVFET,

(Rev.4.0-1 2017.11)

ATt PEEEEO
T135-0061 HEETIREEM 3-2-24 (BiWI+L>7) BMAOBEROEM. FXaity FORFER. RSOEEXEMAEER
WWW.renesas.com OICET 2E/EEE, Dz TV LETELLEZSL,

www.renesas.com/contact/

BEIEIZDINT

LR HRBLULRHRATEILRYR TLY bOZ) ZBERXEHD
BETY, TRTCOBESLUVEBRERIL. ThThOMEEICRE
LET,

© 2023 Renesas Electronics Corporation. All rights reserved.


https://www.renesas.com/
http://www.renesas.com/contact/

	1. 概要
	1.1 特長
	1.2 動作環境
	1.3 参考ドキュメント

	2. ハードウェア
	2.1 CPUカードの設定
	2.2 電源の接続

	3. e2studioのインストール
	3.1 CC-RXコンパイラ V3.01.00 インストール
	3.2 インストールされたコンパイラの確認方法

	4. サンプルアプリケーション
	4.1 概要
	4.1.1 μC3/μNet3 (評価版)
	4.1.2 Modbusプロトコルスタック（サンプルプログラム）
	4.1.3 Modbusアプリケーション（サンプルプログラム）

	4.2 ブロック図
	4.3 ファイル構成
	4.4 ビルド構成
	4.5 リソース構成
	4.5.1 使用するHWモジュール
	4.5.2 ドライバSWモジュール
	4.5.3 リアルタイムOS構成の設定
	4.5.4 ヒープサイズの設定

	4.6 Modbusアプリケーション概要
	4.6.1 初期化処理、およびアプリケーション実装
	4.6.2 Modbusプロトコルスタック初期化処理
	4.6.3 スレーブ（サーバ）モード用実装
	4.6.4 アプリケーション用IOポート実装

	4.7 その他
	4.7.1 μC3/μNet3製品版の導入について


	5. サンプルアプリケーションによる通信のテスト
	5.1 ハードウェア接続
	5.1.1 Modbus TCPサーバスタックモード

	5.2 サンプルアプリケーションの起動方法
	5.3 評価用ツールを用いた通信テスト
	5.3.1 評価用ツールの動作概要
	5.3.2 評価用ツールの使用方法


	6. RX72M用TCP/IPスタックの基本概念
	6.1 μNet3モジュール構成
	6.2 開発手順
	6.2.1 コンフィグレーション定義一覧
	6.2.2 プロトコルスタックの初期化

	6.3 Ethernetドライバインタフェース
	6.3.1 ファイル構成
	6.3.2 インタフェース

	6.4 μNet3/BSD
	6.4.1 シンボル名の互換性
	6.4.2 ソケットAPI
	6.4.3 BSDアプリケーションの設定


	7. RX72M用Modbusスタックの基本概念
	7.1 設計手法
	7.2 通信フォーマット

	8. システム構成 - Modbus TCPプロトコルスタック
	8.1 モジュール構成
	8.1.1 アプリケーションインタフェース層
	8.1.2 パケット構築および解析層
	8.1.3 通信接続管理およびパケット送受信層


	9. システム構成 - Modbus RTU/ASCIIプロトコルスタック
	9.1 モジュール構成
	9.1.1 アプリケーションインタフェース層
	9.1.2 パケット構築および解析層
	9.1.3 通信接続管理およびフレーム送受信層


	10. アプリケーションプログラミングインタフェースの説明
	10.1 ユーザインターフェースAPI
	10.1.1 Modbus TCP/IP
	10.1.2 Modbus シリアル
	10.1.3 ユーザ定義関数

	10.2 内部API
	10.2.1 パケット構築および解析API
	10.2.2 スタックコンフィグレーションおよび管理API
	10.2.3 ゲートウェイモード用API

	10.3 エラーコード

	11. 実装方法
	11.1 Modbus TCP
	11.1.1 サーバモード
	11.1.2 ゲートウェイモード

	11.2 Modbus RTU/ASCII
	11.2.1 スレーブモード
	11.2.2 マスタモード


	12. 制限事項

