MODBUS Organization
MODBUS Master Series
MODBUS-TCP Client (Master) Driver

X H™  TOP Design Studio V145 0|4 {Rl

TOP

J

CONTENTS

Touch Operation Panel2 AME3{FAl= DAEHMN A ELCH

1. A|AE 1M 2 1o|x]

‘ AZ JhsT 7171 A HEYS 740l ool dYELIch

2. 9|5 ErK| MEH 3 Ho|x]

|

| TOP 7IZ3t ol% BAIS Mgt

3. ToOP EM AMH 4 Ho|X|

g -

4. ol Hx M 12 Holx|
| ol mxio) 41y w0 opsN gL

5. X|gl ojegA 13 H[O|X]
2 Mg mTE0 o= HA EA 5 HoH FAE ol
SHMAIR

TOP Design Studio 2|8 EX| % MFd 1/20



TOR, == I}
1. AlAE 7

2 CS2i0|H £ “MODBUS Organization”2| “MODBUS Protocol” & “MODBUS-TCP Client (Master)” 2 L|C}.
= ZFX[(MODBUS Slave Protocol X|2)0f| [i2tA Z2t0|H{o| "B ZE" "E2EZ T3 A" 52 He o
SLICL O] 4% 4 Ao M2 ME 48 AlgE 28 &K Ho| X0 43 iFHAIR.

Qs
[e]]
AN
2 calo|u7l XQste ol MXeto| Ala™ TAHE ofzjet ZLTh

0z
:?=I-
°
et
+

Agl= CPU Link I/F S Wy A AEI MH Aol
Ethernet 3.ToP &4l H4H
MODBUS Slave/Server Device - EQIAE IO #0|2+F1
/ (TCP / UDP) 4. 902 X M4H PR ol ACIE Y
1) EQIAE o] Aol

E AE
-STP(HE EQIAE HOf #0|8) 52 UTPHIZE Ef2E HO #0|8) 7tE|22] 3,4, 5 & 2/0] ELICh
- HE 3 80 mat 32, EMAY S| F47|7|0 H& 7s5tH O] E2 LIOME HOol25 AL SHiAI2.

L

HUB

B ) . D

HUB

TOP Design Studio 2|5 XX H% i 2/20



TOP o=z e
Touch Operation Panel

WEERE

PLC 4%  [Ethernet]

2E: [[EH]

HZA

M2I Corporation

OMRON Industrial Autom

L5 Industrial Systems

SIEMENS AG.
Rockwell Automation

GE Fanuc Automation

KDT Systems

RS Automation

~

MITSUBISHI Electric Corporation

ation

MODBUS Organization

PANASONIC Electric Works
YASKAWA Electric Corporation
‘fOKOGAWA Electric Corporation

Schneider Electric Industries

®22% DHEZA

229

73
"’ MODBUS Master Ser

& MODEUS Slave

& MODEUS Master Series(32Bit)

C|Hp0| 2 {H=8

PLC £3[ MODBUS Master Series ]

:|PLC1 SHIETP: Ao v

e
BT
=2EZ,
£XtE HE B

O o=z &g

Primary Option

Ethernet

: |MODBUS TCP

: [First LH HL 2

~

® IR
Ethernet Protocol
Port
Timeout
Send Wait
Slave Station Num
Address Mode
Address Notation
TransactioniD e v v
@ 5= oK ®
43 M W&
TOP ] TOP RS MEfEL|CE
Q8 FX HZ= A TOPe g 2f TX|2 HMEALE MEfBLCE
"MODBUS Organization"S & SIAAI2,
PLC Topet AT 2 FX|E MEfptL|Ch

MODBUS Master Series Ethernet MODBUS TCP

YR7L ALY 79 Jtset 715X 1F

]

ot | A28 FE0IM =kl SEA|7|

TOP Design Studio 2|5 XX H% i

3/20



TOP o=z e
Touch Operation Panel

A 22 TOP Design Studio =2 TOP Ml Hw7oM 28 7t YLICL S8 282 2F X[t S L5t 2F8HoF SLch

w
_|
(@]
v
w)
[0

0,
(o]

=

wn
~
[

o
o

=2
x
Ofm
rx
nx
oA

[E2HE] - [£4] — [TOP 2F] - HMI 28] — [HMI 28 A8 HF] — [HE] - [0/HY]

- TOP &4 9IEHO|AE TOP Design StudioOfl A A7 stL|Ct,

.HMI -] 'PLC-.er T Pic ] pcax

20 AR S0 EH g8 O HE
n2BEgH SHHAZ HMIEE | S EI 4 ZIFE A AZAl PcBIH S5

:
v g CIEIO|A 2%

- —— =75
" rew COM1 () Ml 28 50 1=

5% COM2 (0) Project Setting S

138 COM3 (0) HMIDisable=0

Ethernet (1) Project Name=Mew Project

-~ PLC1: MODBUS Master S¢ Start Mode=Menu

° Start Screen Mo, =1
1!
¥ Wireless (0) Latch Use=0

8 LUSEDevice (D) Latch Set=0~0
Communication Error Message=1
USBErrarMessage =0
StorageErrorMessage=1
DisplayLockIcon=0
DisplayPermissionlcon=0
DarkDraw=0
DrawTouchPos=0
TOPID=1

AutoRun=0
Language=English

[1t.]

rh

Project Advanced Setting
HMIDisable=0
RunSleep=50
EffectSleep=50
CommunicationSleep=1
ProjectloadType=1
InitDataPrevScreen=0
ErrorLogWrite=0
BlinkTime=0
WatchDog=0
SDCoverOption=0
TaskMonitor =1
CommsSleepChglse=0
CommSleepChg=1000
MomentaryBitActionTime =20
CommunicationRatio=0

FTP Server Setting

LIRATR Akl

it
i

0
A

SRUIEL- bt

4 = OlE4 == CETH1 =~ 0 o

ST -

PLC 2o R, W (1] Sk MEEZ
00:-00:-00:00:00:00

192.168.0.100
205.255.255.0
192 .168.0.1

i

(¥ Py —,
- o) o~ | 5
(I & = ME 0123

|
|
oG Azl g HIM | =3&t M Wi-Fi |
|
|

DNS (1)

=) h [, DNS (2]

. Ping — _ 0| El 5'!
A3t EC ot HC R ) Eln = U Mw

Bory g4 JI= P 182.168.0.100 -
Er Ad Hols A

[System] EE RE ;¢ O=s=

>
ES
]

kit

H 83| HMI 23 HH22 i

re
m
%

& = Hg | 2

i
Ol

TOP Design Studio 2|5 X% M i 4/20



TOP o=z e
Touch Operation Panel

2 = TOP Q|8 EHK| H
IP 1)) 192.168.0.100 192.168.0.51

MEY oA3 255.255.255.0 255.255.255.0

AO|E 0] 192.168.0.1 192.168.0.1

*3=1) TOPRt 2|%
*F2) Y HEQA JoiA
x 2o 28 WE2 2 A

KXol HEYA
S5E P

T (P & MX2l 192.168.0.0)E
FAE AMBSHA| OHYAIR.

Y= oM YL

LKX|SOF ShL|Ch

g2 FIE
P Ea HESIS HOIM TOP7H A8 & P F42 S
NEdl otas HESITol HEU orr3E Y
Aol 9ol HESII2l AolE oIS Yt
(2) B 24 4%
W [Z2ME] - [Z2ME £4] - [PLC &% > ETHERNET > PLC1 : MODBUS Master Series]

— MODBUS-TCP Client (Master)

EA|

sS4 E2to|H 2| §ME TOP Design StudioOf| A

LT

-le kS

v D ToP €2

i L. 5vs:RD1220%
w . EHEEEE

i l.m® FieldBus (0)
48 RFID (0)
Cleto) 23
g% COM1 (D)
3% COMZ ()
g% COM3 (0)

-4 PLC1: MODBUS Master S
&9 Wireless (0)
----- i USBDevice (0)

' PLC =7}

i BT E3 picatm
PLC 273[ MODBUS Master Series ]
23 :[pLct BFIE TP |Auto
DEH 9L ;| Ethernet ~
=2 EZ: MODBUS TCP hd

ERE ME 22 . |FirstLHHL 3

[ o=zt &2
53
Primary Option

C sl = &
Ethernet Protocol
Part
Timeout msec
Send Wait msec
Slave Station Mum 1 =
Address Mode
Address Notation
TransactionID
[0 Device Option]

Max Read Count 1920 s

Write Function Write Multiple Coils (0x0F) ~ |

Max Write Count 300

x |

£

Tl

TOP Design Studio 2|8

X S

0+

5/20



TO,

eeI2 i B X
Touch Operation Panel

2 = 4% H 1
B I O] & “Ethernet’& ME{BHL|C} 2. 9E FHA|
ZZEE “MODBUS TCP'E MEALICH ME FHD
2XE MEEE ALY ME WAS MEIGLC
0|53t AL O3 48 M8 |FE HMI=Fuch
o|=%t A = HA A oigt M =HS MA™ELT
AND: M3 El MZF =H0| 2F BHESHH Primary « Secondary HZ
OR: N3E & =A 5 sfLiatz HFSH Primary < Secondary #4
"y =d Primary < Secondary #d =S dFgLICt
P Qe HXQ Ip FAE Y™ TLLCE
Ethernet Protocol TOP - 2| #A| 7t o|HUl Z2EEE MEELCH
Port QIE TXol oYl 4 ZE HSE UTrL|Ct
TimeOut (ms) TOP7t Q& HAZRH SHE 7Itt2l= Al dEEuCh
) TOP7t Q8 HXZRH S 4 = Ohg BEO 2F S ZHoj| o7
SendWait (ms) Azte ST
Slave Station Num QI FHXo ZHES YHFLICH
Address Mode T4 Yy dralg MEghL O

"-base’Z HF & F2 4 Z 0 Ao LHE FL0| 12 M UCE

QoA guch

0l) 400001 S5 Al Holding Register2| 0000hens 22X

Address Notation

Transaction ID

FA B HAS MEigh o
BEHA TCP IZI9| Transaction ID HE {F& AHTLICL

OjALE Al 022 17

[0 Device Option]

Coil

Max Read Count

)

Coil 8171 28 Al 12/0f 28 £+ U= Z /H+E dFHLCL
ﬂ

=
Coil 7| QX o= MESIL|CH

Write Function *F3)
0x05 : Force Single Coil (1 HIE THQZ2 M| HIE CHQ| SXI0F AL JtHs)
0xOF : Force Multiple Coils (16 H|E EHR[E M 7))
Auto : Cl|OJE| ==0f 2t 0x05 L= OxOFE 273
Max Write Count Coil 27| @H Al 12]0] @F & = U= M /H+E SFLHCt 72)
Read Bit Unit Coil 87| 88 Al a¥st= HE £5 dFLHCt

M7 Zr0| 160|1 3HHO| O|O{K|= ATt

Count” #=2+F HO|HE gLt

2

13/0f Z|CH “Max Read

[1 Device Option]

Discrete Input

Max Read Count

N8 HEeUC

1) *F2)

Read Bit Unit

Discrete Input 27| @& Al 13/0] QAT 5 U= =)
Discrete Input 27| 28 Al 2¥3= HE =& ¥
A% 20| 160|1 ZHO| O|0{X|= F ?

Count” #=2tF HO|HE QFgL|Ct

>
N
oln
]

rfa
oy
_|

LI}
12]0]| Z|CH “Max Read

[3 Device Option]

Input Register

Max Read Count

Input Register 47| 88 Al 120 @8 += U= FCH

[4 Device Option]

Holding Register

Max Read Count Holding Register 217| 2% Al 12/0] ¥ + A= 2|0 J/f+=E LELCH =)
Write Function Holding Register 27| X HHO0E MEELICt “3)
0x06 : Preset Single Register (17§ 247])
0x10 : Preset Multiple Registers (n7if 27[)
Auto : HIO|E| £=0f [2} 0x06 = 0x1022 27
Max Write Count THO| 0x102& Holding Register CIOJE| 27| @¥ Al 12/0] 28 = Us *2)
o H+E SFE L
TOP Design Studio 2|5 X% M i 6/20



TORP == I
)
- 2t C|610|22] Max Read Count £ SHBI0| S2E FAES0| G&ER| ¥ 0 S 0f2) ¢ x| ¥ 130 2%
HelZE AFSELIC

ot

S

ol 1) 3tHO| =Xt QEMEZ 400001, 400002, 400003, 400004, 400005, 400120 & S=38}11 4 C|HIO|A 2| Max Read Count &
12022 &7F g ZL 400001 £E 400120 7HX| GI&E FAZ 71510 400001 25 120 Y EZ 310 o Ho| @Xoz
Cio|EHE gio{Lct

ol 2) ™0 ==X} LEMEZ 400001, 400002, 400003, 400004, 400005, 400120 & SE38}1 4 C|HIO|A 2| Max Read Count &
302 MY g Z2 400001 £E 400003 7HX| 3 915, 400004 FE 400005 7HA| 2 ¥ E, 400120 1 RIEZ 30 A Ho| o=
CiolHE gio{&LICt

0l 3) 3tHO| =Xt QEMEZ 400001, 400010, 400011, 400021, 400031, 400041 & SE38}11 4 C|HIO|A 2| Max Read Count &
1022 AF & Z2 400001 ££E 400010 7HX| 10 Y E, 400011 1 ¥/ E, 400021 1 E 400031 1 ¥ E, 400041 1 Y EZ 3}0] CtA
Ho| 2 MO =2 HO|HE AOoSLICH

- Max Read Count & 022 4% & 29 @%H F20| )M 20h 120 YS8HE 2BYUCH
%2)

- QF HX[o iFdeS st SEE FLREH SHAO F HO| HIOIE7F H7|/247|7) THSTHA| 2ol SHUAIL.
QU FR7t X WotE ML A Y & 42 S0 YYHSZ O|RHX|X| HSUC
A

o) 2% FX|2| Holding Register(4 ClHFO|2)7t 13| 40| Z|Tf 107 =0 S 7t58 22 TOPS| &4 8 &
4 C|HIO|A9] Max Read Count £ Q|5 ZX|o| ALZO| A 10 22 HMSIAAIL.

sz|u DKo WY ARG K|S M7| FHolo] UH MHEUAL.
RBIR| e 47| B0 8 Al HO[E 47| SX0| O|2O{X|X| &Lt

TOP Design Studio 2|5 X% M i 7/20



3.2ToP oM 41 2%

TO,

eeI2 i B X
Touch Operation Panel

% “3.1 TOP Design Studio OlA] S41 A

W TOP X

x{n

o

e HA5H0 oz =23

oot 2

(1) S AEHoO|~ BH

W (MO — [o]E)

ggo| "HMI A% AH8"E H3 SIX| g2

ol "eXIT'E EX[5to o

ol
—

fet Q1L

-Port

Ethernet Port
Link Speed

DN (1)
DS (2)

MAC Address

IP Address ¢

subnet Mask
Gateway

J'ETH1

D Auto

Ba:2E:99:49:20:51
1592 .168.0.100

205.255.255.0
192.168.0.1

-olg il

[Systeml]

Primary |P :

Cable Status
Bridoe Mode

1592.168.0.100

(1lUse Bridae

el

Check duplicate

=3
HE

P
—

0ot

= TOP Q& B H 1
P =2 192.168.0.100 192.168.0.51 1) F2)
MEY otAZ 255.255.255.0 255.255.255.0
ZI0lE g0o] 192.168.0.1 192.168.0.1

*751) TOPS} Q& EX|o] HEYI FA (P & MXI2] 192.168.0.0)= LX|s{oF Hi|Ct,
=

pes
F2) BY HEYD AN SRE P F4E

X 9ol 48 82 2 AMoA

P

At

AFESHR| O A2
Of| &l 24 L .

g5 449

P =& HESIT Mo TOP7t AHE & IP =AE AHTLICH
MEY OpAT HEIS MU otA3E AZTLICE

AOIE o] HEIS HOlE ¢o|E YTt

TOP Design Studio 2|5 XX H% i

8/20



TO,

M PLC

=20 (ETH)

Interface

PLC1(MODBUS Master Series) -

Ethernet -

Protocol WODBUS TCP

Bind IP huto

IP [192 [#] [168 2

LY TR

Ethernet P
Part
Timeout
Send Wait
Slave Stat
Address Mo

hddress Ho DEC

[Systeml]

E A FCE

— e}

L HAE

eeI2 i B X
Touch Operation Panel

g =5 43 H 1

QI I 0] A “Ethernet"® MEHEHLICE 2. Q8 EXK|
Z2EE “MODBUS TCP"E ME§SIL|Ct, AE ®
|2 Q& EX|9| Ip FAE Y THLC

Ethernet Protocol

(o]
=
TOP - Q| #A| zZt O|GYW Z2EZS MEigtL|C)

Port

TimeOut (ms)

TOP7} Q& HX|ZHH

SendWait (ms)

TOP7} Q& HX|ZHH

AlZte 2FeLh

Slave Station Num

ol FAlol FWS YPLIH

Address Mode

=
Fa oY dAlZ MEdSLC
1-base : &H|Q| ME2| FATF 12H AlZL

= -12 oy 2¥.
O-base : &H|Q| 22| ATt 0FEH AlZ S5E

2 HojH 23

Address Notation

F4A BI| 4 Mg,

Transaction ID

DEWA TCP TZlQ| Transaction ID & {25 MAMgL|C

OALE Al 022 17

[0 Device Option]

Coil

Max Read Count

Coil 8171 28 Al 12/0] 28 £+ U= Z H+E SFHLCL

o
Write Function Coil 7] 28 FHOE AFLIC 3)
0x05 : Force Single Coil (1 HIE B[22 M7| HIE £ ST AL Jts)
OxOF : Force Multiple Coils (16 H|E T2 M 7))
Auto : CIO|E| ==0f [}2} 0x05 = OxOFE K/E
Max Write Count Coil 27| 8H Al 120 @¥ & = U= z(0f & SFLHCH *F2)
Read Bit Unit Coil 817| 8H Al ¥st= HE & 28Ut

273 40l 160|2 3tHO| O|OfX|= F27t SFEE B2 1

Count” #=2tF HO|HE QFgLCt

Tot
=
bt
fim]
<
Q
x
el
[0}
Q
o

[1 Device Option]

Discrete Input

Max Read Count

Discrete Input 7| 2% Al 12/0] ¥ & A= 20 H+E YU

Read Bit Unit

AN
Discrete Input 97| 88 Al @8st= HE =& HFgL ot

TOP Design Studio 2|5 XX H% i



TO BB HE E XY
Touch Operation Panel

M7 20| 160|1 3O O|0{ K= FAI S2&E Z2 13/0] %[0 “Max Read
Count” &=Ct2 HIO|HE EFTLICL

[3 Device Option] Input Register

Max Read Count Input Register #47| 8 Al 120 28 = A= A0 H+=E 4Lt 1) *2)
[4 Device Option] Holding Register

Max Read Count Holding Register #17| 28 A] 12/0] 28" + U= ZMf 7H+E S-S )
Write Function Holding Register 27| X HHO0{E MHTL|CE *3)

0x06 : Preset Single Register (17 4 7])
0x10 : Preset Multiple Registers (n71f 27])
Auto : HIO|E| £=0f 2} 0x06 = 0x1022 27

Max Write Count HHO| 0x1022 Holding Register HIOJE 27| @8 Al 130 2¥ 5+ U& =)
o) =8 S-ELCk
*Zr(_ 1)

- 2} C|HIO]A2] Max Read Count £ 3}3H0| S2E FAESO0| ALK %S 0f SAS o2 B stX| &1 130 2F & F4

HIAZE AFEEUCH

ol 1) ™o ==X} QEMEZ 400001, 400002, 400003, 400004, 400005, 400120 & SE38}1 4 C|HO|A 2| Max Read Count &
120202 MA & A2 400001 £E 400120 7HX| Q=5 FA2 JPE3SH0 400001 ££E 120 YEE 5t0] 3t Ho| oMoz
Cio|EE O{Z Lt

ol 2) 3O ==Xt QEREEZ 400001, 400002, 400003, 400004, 400005, 400120 & S=3t1 4 C|HO|A 2| Max Read Count &
302 MY & Z2 400001 £E 400003 7HX| 3 915, 400004 FEH 400005 7HA| 2 ¥ E, 400120 1 RIEZ 3}0] A Ho| o=
CiolHE gio{=LICt

0l 3) 3O ==Xt LEMEZ 400001, 400010, 400011, 400021, 400031, 400041 & S=5}1 4 C|HFO|AS| Max Read Count &
1022 MF & Z2 400001 2E 400010 7HX| 10 €/, 400011 1 ¥ E, 400021 1 Y= 400031 1 Y E, 400041 1 YEZ 8t CHA
Ho| @HO R HO|HE oiSLICt

-Max Read Count& 022 MY & ZP A&E FA0| sloliiA Z|ch 120 K ELE QETLICH

*F2)

- QF KXo llwdes ®Gt0] SEE FARE SHHO| 7| GO[E 7t AH7|/A47|7t ItsTHA| 20l AL,
QI A7t Xt HRARD A B & B2 sS40 HHLE O|RNX|X| Y&LICH

o) 2% ZX|2| Holding Register(4 C|HO|A)7} 1 Alof| Z|CH 1071 YEDF 2S¢t Jhss AL Top o EAl MX =
4 C|BIO| A2 Max Read Count & Q& FHX|Q| A0 &7 1022 AFSUAIL.

ot
ofm
rz
=2

ol RS SRS FRMO NESHE 45| BHolOl BA HEHUAL,
RIRISHR B #7] FOl 9 Al HOJE 27| S| O|ZOX|K &Ltk

TOP Design Studio 2|5 X% M i 10/20



3.3 4 e

—

eeI2 i B X
Touch Operation Panel

TO |

WTOP- 9% FA| 7t QIEHOA BY HEjE ol

=

- TOP =t HEHS HX|SHY orzfz =210, HH

| "EXIT"Z EX|30] A|AE 3Bioz o|=3iC}
- [MIOfT — (O] Y] oM HZE ZE MHO| SH2H E0{QUEX| golstrt

- B4 9Z 0RE Holvt
M FE, 4B BN 9FW Iy
ol2{ HAIX] N

- QIF HHET|et sS4 A =X UAS 42 ofef AES| AF &S =l HIELICH
2= e 2ol S
A 2" T A2H olA diey OK NG | AAE A
7ol oK NG
TOP HE HE oK NG
sl ZE oK NG
M E2o|H 3 Z2EZF oK NG
7IEF M E" A oK NG
eltr: %:d_ - ZedE 4% oK NG 2. AT 94 A9
3.ToP &4 43
A R oK NG -
oyl —E MY P =& oK NG
MEY OpAF OK NG
AHO|E o] OK NG
o5 FHA| CcPU B3 oK NG
SN ZE oK NG
Z2ES OK NG
Bi o 4. 9% FH 4%
71EF M2 H4F Arg OK NG
ogu =& 2% P =& oK NG
MeEU OpAg OK NG
AHO|E o] OK NG
oA Hel =l 5. X ¥ ofeEgA
OK NG (REMIBH Li22 PLC MZAtS| OiFYe
0 SHA|Z| HEELICEH)

TOP Design Studio 2|5 XX H% i

11/ 20



TO WHUSUE ERTHE -
Touch Operation Panel
4. oI5 FA| MY

HMZ=ALS] ALEAL iR @S THUH0] REHA S 0|EMH)E 27 AL

A - 9% HA|O HR2| FAE HOISHIAIL.

TOP Design Studio 2|5 X% M i 12/20



5. X|H o= A

TO,

eeI2 i B X
Touch Operation Panel

TOPOIA AME 7hsSH ClHO|AE Of2fet ZELICt

CPU = Al2|=/Etof et ClHo[A HR(O{E2|L) XHo7t US =+

OfEY & HIE XHYLITE AHESIAR} Bt=

Hz/F9| st

X7t X >3 o=y

LICF. TOP Al2IZE 9i% BX| Al2IZ7} ALgete A
JE HOf X REE Z CPU 28 AMBX HHYUS

HE °|E H|1
Coil 000001 — 065536 000001 — 065521
Discrete Input 100001 - 165536 100001 - 165521 )
Input Register 300001.00 — 365536.15 300001 — 365536 )
Holding Register 400001.00 — 465536.15 400001 - 465536

F1) 947 g

TOP Design Studio 2|5 XX H% i

13/ 20



TOR = I
Appendix A. MODBUS TCP/IP ADU Frame(Data Frame)

2 7|7]9] "MODBUS TCP Client(Master) Driver"7} X|®5l= MODBUS ZZE & HZ0{ 5 C|8O|A0| CHsl HH ThL|Ct

WHAT IS MODBUS?

The MODBUS protocol was developed in 1979 by Modicon, Incorporated, for industrial automation systems and Modicon
programmable controllers. It has since become an industry standard method for the transfer of discrete/analog 1/0 information and
register data between industrial control and monitoring devices. MODBUS is now a widely-accepted, open, public-domain

protocol that requires a license, but does not require royalty payment to its owner.

MODBUS devices communicate using a master-slave (client-server) technique in which only one device (the Client(Master)) can
initiate

transactions (called queries). The other devices (slaves/servers) respond by supplying the requested data to the master, or by taking
the action requested in the query. A slave is any peripheral device (I/O transducer, valve, network drive, or other measuring device)
which processes information and sends its output to the master using MODBUS. The Acromag I/O Modules form slave/server
devices, while a typical master device is a host computer running appropriate application software. Other devices may function as
both clients (masters) and servers (slaves).

Masters can address individual slaves, or can initiate a broadcast message to all slaves. Slaves return a response to all queries
addressed to them individually, but do not respond to broadcast queries. Slaves do not initiate messages on their own, they only
respond to queries from the master.

A master's query will consist of a slave address (or broadcast address), a function code defining the requested action, any required
data, and an error checking field. A slave’s response consists of fields confirming the action taken, any data to be returned, and an
error checking field. Note that the query and response both include a device address, a function code, plus applicable data, and an
error checking field. If no error occurs, the slave's response contains the data as requested. If an error occurs in the query received,
or if the slave is unable to perform the action requested, the slave will return an exception message as its response (see MODBUS
Exceptions). The error check field of the slave’s message frame allows the master to confirm that the contents of the message are
valid. Traditional MODBUS messages are transmitted serially and parity checking is also applied to each transmitted character in its
data frame.

At this point, It's important to make the distinction that MODBUS itself is an application protocol, as it defines rules for organizing
and interpreting data, but remains simply a messaging structure, independent of the underlying physical layer. As it happens to be

easy to understand, freely available, and accessible to anyone, it is thus widely supported by many manufacturers.

CtS HO|X|off A= ELct
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WHAT IS MODBUS TCP/IP?

MODBUS TCP/IP (also MODBUS-TCP) is simply the MODBUS RTU protocol with a TCP interface that runs on Ethernet.

The MODBUS messaging structure is the application protocol that defines the rules for organizing and interpreting the data
independent of the data transmission medium.

TCP/IP refers to the Transmission Control Protocol and Internet Protocol, which provides the transmission medium for MODBUS
TCP/IP messaging.

Simply stated, TCP/IP allows blocks of binary data to be exchanged between computers. It is also a world-wide standard that serves
as the foundation for the World Wide Web. The primary function of TCP is to ensure that all packets of data are received correctly,
while IP makes sure that messages are correctly addressed and routed. Note that the TCP/IP combination is merely a transport
protocol, and does not define what the data means or how the data is to be interpreted (this is the job of the application protocol,
MODBUS in this case).

So in summary, MODBUS TCP/IP uses TCP/IP and Ethernet to carry the data of the MODBUS message structure between
compatible devices. That is, MODBUS TCP/IP combines a physical network (Ethernet), with a networking standard (TCP/IP), and a
standard method of representing data (MODBUS as the application protocol). Essentially, the MODBUS TCP/IP message is simply a
MODBUS communication encapsulated in an Ethernet TCP/IP wrapper.

In practice, MODBUS TCP embeds a standard MODBUS data frame into a TCP frame, without the MODBUS checksum, as shown in

the following diagram.
Applicateon Data Unit (A0

A
' i
-~ Function " | Traditional
A Frpies
COMSTRUCTION OF A . | Code Cata =IERUT | Modbus Serial Frame
MODBUS TCF DATA PACKET ¥ ¥
Functicn Cata Function Code & Data
Code Arz Mot Modified
Modbus Application Protoco! (MBAP) Header - L _
7 Eytes) Pratocol Data Unit (PDU)
Transaction | Protocol Length Uit IO Function Cata Modous Frame With
Ideniifier Identifier Fiekd ) Code TCPAP Transmission
(2 Bytes) (2Bytes) (2 Bytes) {1 Byte) {1 Byte) Varies

"
Medbus TCRIP ADU
{This information is embedded into the data portion of the TCP frame)

The MODBUS commands and user data are themselves encapsulated into the data container of a TCP/IP telegram without being
modified in any way. However, the MODBUS error checking field (checksum) is not used, as the standard Ethernet TCP/IP link layer
checksum methods are instead used to guaranty data integrity. Further, the MODBUS frame address field is supplanted by the unit
identifier in MODBUS TCP/IP, and becomes part of the MODBUS Application Protocol (MBAP) header (more on this later).

From the figure, we see that the function code and data fields are absorbed in their original form. Thus, a Modbus TCP/IP
Application Data Unit (ADU) takes the form of a 7 byte header (transaction identifier + protocol identifier + length field + unit
identifier), and the protocol data unit (function code + data). The MBAP header is 7 bytes long and includes the following fields:

« Transaction/invocation Identifier (2 Bytes): This identification field is used for transaction pairing when multiple messages
are sent along the same TCP connection by a client without waiting for a prior response.

« Protocol Identifier (2 bytes): This field is always 0 for MODBUS services and other values are reserved for future extensions.
« Length (2 bytes): This field is a byte count of the remaining fields and includes the unit identifier byte, function code byte,
and the data fields.

« Unit Identifier (1 byte): This field is used to identify a remote server located on a non TCP/IP network (for serial bridging).
In a typical MODBUS TCP/IP server application, the unit ID is set to 00 or FF, ignored by the server, and simply echoed back in

the response.

The complete MODBUS TCP/IP Application Data Unit is embedded into the data field of a standard TCP frame and sent via TCP to

well-known system port 502, which is specifically reserved for MODBUS applications. MODBUS TCP/IP clients and servers listen and

receive MODBUS data via port 502.

We can see that the operation of MODBUS over Ethernet is nearly transparent to the MODBUS register/command structure. Thus, if

you are already familiar with the operation of traditional MODBUS, then you are already very with the operation of MODBUS TCP/IP.
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A1 “0"” Device (Coil)

TO,

CHERIZCiE EA|md

Touch Operation Panel

(1) Read Single Coil : 01

MASTER Z|7|0]|A{ Slave 7|7|

Z(FH:179)2| "000020-000056 Coil” CIO|HE 240 2= OIME

8 “01"Y

W RTU Mode
(Master > Slave: 28 =y ¢ )
sl g |z |8 |[slz|¢& |¢
3 2 = Q@ = g = B
3 2 ] = S |9 | 0|
=1 & = ul 7 =13 S
= g & g 0l =]
Q =1 @ A ES
g =)
2 T =
= = bl
®
Hl L | H|L]|H]|L H L | H L
Hex | 00 | 01 | 00 | 00 | 00 | 06 | 11 | 01 |00 |13 | 00 | 25
(Slave > Master: S =3 Q) _—» W Coils GIOJEf &F
o = v 5 s |z |o Coils |27 |26 ] 2524232221120
3 | 2 g a |Z |8 |9 onfoff | 1 | 1 | 0| 0| 1| 1]0]1
3 5 8 S S |of |H ;
g g 2 - = Ao lololela Coils | 35|34 ]33[32]31]30]20]28
= 2 o
- z = |3 £ |2 |2 |2 (2|2 onfoff | 0 | 1 |1 | o |10 1|1
2 5 o % S v R B B Coils |43 |42 | 41| 40 |39 | 38 | 37 | 36
& = RN ENEY onfoff | 1 o1 ]1]o0]ol1]o0
alelul olal. Lo 4 Coils | 51 |50 | 49 | 48| 47| 46 | 45 | 44
onfoff | 0 | ol ool 1|1]1]o0
Hex | 00 | 01 | 00 | 00 | 00 | 08 | 11 | 01 | 05 | cD | 6B | B2 | 0E | 1B ,
Coils |59 |58 57|56]55]54]53]52
on/off | - - - 1 1 0 1 1
0. OFF /
(2) Force Single Coil : 05
MASTER 7|7|0| M Slave 7|7| Z29| Coil 000173 Of FORCE “"ON” 8t= CGIXE Sdff "05"HZHO =|e &Y Lt
W RTU Mode
(Master > Slave: 88 =gl )
W Force Data
g i} g 5 S = d 3 High  Low
3 = g Q R F 2
3 q 8 5 o |9 C| o Force ON FFu 00y
5 = pui} @ H L
= S = o g O|r & Force OFF 00y 004
— 2] Q. <
o 3 () A
a =)
S = =
s | -
H|l L |H|L]|H]|L H L | H L
Hex | 00 | 02 | 00 | 00 | 00 | 06 | 11 | 05 | 00 | AC | FF | 00
(Slave > Master : S & =3
g & g 5 S |3 4 g
3 2 3 Q = |8 £ a
3 a 3 > o |9 L a
2 5 = 3 @ ot g
5 o o oy 0] ®
— 2] Q. <
Q. 3 ® S
a =)
S = =
s |7 -
H|l L | H|L]|H]|L H L | H L
Hex |00 | 02 | 00 | 00 | 00 | 06 | 11 | 05 | 00 | AC | FF | 00
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TO BB HE E XY
Touch Operation Panel

A.2 “1" Device (Discrete Input)

(1) Read Input Status : 02
MASTER 7|7|0|A] Slave 7|7 Z(Z#H:17H)2] “100197-100218 Input” CIO|EHE 240 2& OME S "02'FHO =S HY
gt

(Master > Slave : 2% =g )
e 3 2 ) S |v M C
S > g ‘ = g £ i
3 g 8 5 5 | o of
=] 5 = s} = uF A
: = T |3 o 3
= 2 3 A >
2 e =
: . =
H L H L H L H L H L
Hex | 00 | 03 [ 00 | 00 | 00 |06 | 11 | 02 | 00 | c4 | 00 | 16

(Slave > Master : & =)

%‘ ?g_" 5 Lg g 2 gI —> B Coils CIOJE{ AfE}
3 g 8 ES S5 |of | Coils | 204 | 203 | 202 | 201 | 200 | 199 | 198 | 197
2 g 5 g g A1z l3|s onfoff | 1 | o | 1 | o | 1| 1| 0] o0
5 2 % ?g: ZE S| Coils | 212 | 211 | 210 | 209 | 208 | 207 | 206 | 205
= < o g |z |3 |3 on/off | 1 1 0 | 1 1 o | 1 1
o - no NN
B SI& | @ Coils | 220 | 219 | 218 | 217 | 216 | 215 | 214 | 213
u L H L H L on/off | - - 1 1 0 1 0 1
0: OFF / 1:0N

Hex 00 | 03 | 00 | OO | OO | O6 | 11 [ 02 | O3 | AC | DB | 35
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TO BB HE E XY
Touch Operation Panel

A.3 “3" Device (Input Register)

(1) Read Input Registers : 04
MASTER Z|7|0M Slave 7]7| Z(=&:17H)2] “300009 Register” CIO|EE 210 @& OXE Soff "03"HHO =2 A T
ct.

(Master > Slave : 2% =g )
9 5 3 ) S | | 20
3 s g 2 = | g £ S
3 a 3 5 S | C| < o
3 = = o % T ARPN
= o) a o 0| S ®
[oN =) 0} A =SS
) =3 =
2 @
: - =
H L H L H L H L H L
Hex | 00 | 04 | 00 | 00 | 00 | 06 | 11 | 04 | 00 | 08 | 00 | o1
(Slave > Master : & =)
N 3 2 o S G
g e S 2 2 |2 |a | o
3 2 8 e S |9 Ef
i q e] z o
- = |2 4| gz
o 3 o s PN 8 %
El 3 = = | “8
- X = *
H L H L H L H L
Hex | 00 | 04 | 00 | 00 | 00 | 05 | 11 | 04 | 02 | 00 | 0A
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A4 “4" Device (Holding Register)

TO BB HE E XY
Touch Operation Panel

(1) Read Holding Registers : 03

MASTER 7|7|0| M Slave 7|7 Z(ZH:17)2] "400108 — 400110 Register” CIO|E{E 910 & O|XE Edf "03"FHO =g A
g oL Ch
(Master > Slave : 24 =2 )
o =t e 'S c ] A C
o 3 g : |23 | ¢ it
(5; o 8 = o 01 l:| 0|
S & = sl 7 =13 A
- E o @ & 0| x
_ @ o = S
o = o A =
) = =
2 o}
H L H L H L H L H L
Hex | 00 | 05 | 00 | 00 | 00 | 06 | 11 | 03 | 00 | 6B | 00 | 03
(Slave > Master : S& =& )
) = o — c
2| @ - g |2 |2 |9 Hole
3| 2 s 5 |3 | |H
- 5 5 |7 sz |88 | 8%
— @® Q. < 2= = Q = Q - Q
o = D T o & o o g
3 = = g1®8 | %% |°%
- X = *
H L H L H L H L H L H L
Hex | 00 | 05 | 00 | 00 | 00 | 09 | 11 | 03 | 06 | 02 | 28 | 00 | 00 | 00 | 64
(2) Preset Single Register : 06
Slave 7|7| 2| 400002 Register Of 00 03 (hex) CIOIEIE & dt= OME S "06"FHO Z2j|YS & Lot
(Master > Slave : 88 =g )
g 3 3 ) S |g o 3
3 2 g Q z |2 T &
: | & : = |5 |8 | @ :
=1 o - ju B =13 )
=} Q © o o] o
— @® o <
Q. 3 ® S
3 = =
H L H L H L H L H L
Hex | 00 | 06 | 00 | 00 | 00 | 06 | 11 | 06 | 00 | 01 | 00 | 03
(Slave > Master : S & =)
g 3 3 ) S |g ol 3
3 2 g ol = |8 T &
: | & : = |5 |8 | @ :
=1 o - ju B =13 )
=} Q © o o] o
— @® o <
Q. 3 ® S
3 = =
H L H L H L H L H L
Hex | 00 | 06 | 00 | 00 | 00 | 06 | 11 | 06 | 00 | 01 | 00 | 03
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(3) Preset Multiple Register : 10

A

Slave 7|7| 2| 400002 Register Off "00 0A (hex)”, "01 02 (hex)” G1&3t & 74| HIOIHE Y sl= ONE Sl "10'BH =g

Qs MY LTt (Error Code : 90y)

TO,

(Master > Slave : 24 =2 )
g 5 3 b S |= M ERS o &0 Ef
S| 3 3 g |25 & |85 |4
3 8 2 = S | o a 2 =
@ &) o N < N ] N o
=3 3 = 2 7 Ht o) 70 S B S B
g o © R 0| c 9 S Q S g
— ) o 2 S A S & S 5
z el 5 PN 22 |z S 2 = 2
S e = e |3 B B
H L H L H L H L H L H L H L
Hex | 00 | 07 | 00 | 00 | 00 | 0B | 11 | 10 | 00 | 01 | 00 | 02 | 04 | 00 | 0A | 01 | 02
(Slave > Master : S & =)
o - v 5 c |y ﬁ = 0
S| g g g (2] | & |&5
3 & g = o C g Z
[} aQ o = O of | N &
=] o = E @ Hp o =
> ) & ) ol s 2
a 3 3 A Z»
g = = Q
=1 2 & a
- = :
H L H L H L H L H L
Hex | 00 | 07 | 00 | 00 | 00 | 06 | 11| 10 | 00 | 01 | 00 | 02
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