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Ethernet Protocol

Port

TimeOut (ms)
SendWait {ms)
Syntax Mode
Slave Equipment
Address Mode

[0 Device Option;

= = = ]
92 & 188 & 0 & 51 &
TCP -
1024 5
300 5
0 =
IEC 61131 -
AddressNo g =
O-Base -

]

Start Address 0 o]
End Address 65534 %
Read Boundary 2000 %
Write Function Function 0x0f
Write Boundary 800 =]
[1 Device Option]

Start Address 0 =]

m

g5 243 H 1
QIE{H 0] & “Ethernet’& MEHBHL|C} .9 XK M
Z2EZ "MODBUS TCP"E A EHBtL|CH s g
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Port QI X9 oyl A HE Mz E LAHFLC
TimeOut (ms) TOPO| 9| HAIZEE ZHE 7I|tt2ls S dFHLCh
TOPO| 9| HAZLE 8H 4 = Chg FHO F H& 2o o7
SendWait (ms) Azte MmS LT
Syntax Mode Clatolxo| w#7| Yals AESLCH
Slave Equipment Address No 25 HX[(Slave)2| ZHES AZtL|Ct
Address Mode FA gAML MEHSELICE (1-base : "address-1" A4 / 0-base : A& 212
[0 Device Option]
Start Address Coil 9| AlZ FAE LHeLCh
End Address Coil of OHX|2 =25 LHPLCE
Read Boundary Coil 0 CHEH A& 97| =& HELCH
Coil Off CHEH 27| YHOE A7 gich
Write Function . . . .
Force Single Coil : 05(Hex) / Force Multiple Coils : OF(Hex)
Write Boundary Coil O] Ch3H AL MT| JH=5 HFEL|CL
[1 Device Option]
Start Address Discrete Input 2| A|Zf FAE JAFLICH
End Address Discrete Input 2| OHX|2 FAE Q& stL|C}
Read Boundary Discrete Input O CH3H 1% Q17| 7= HETLCH
[3 Device Option]
Start Address Input Register 2| A|&H F=AE 3THL|CE
End Address Input Register 2| OHX|2 FAE AZtL|Ct
Read Boundary Input Register Off CHSF A& Q17| 7H+=& HHETLICH
[4 Device Option]
Start Address Holding Register 2| A|&} FAE 3BHL|CH
End Address Holding Register 2| OFX|9t F=AE A&AFL|Ct
Read Boundary Holding Register 0| CHst ¢1% 27| =& HELLICt
Write Function Holding Register O Ciat #7| HHEOE MFgtL|Ct
Preset Single Register : 06(Hex) / Preset Multiple Registers : 10(Hex)
Write Boundary Holding Register O Cigt A% M7| Jh=E - LICL
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Ethernet Prol [TCP =
Part 1024

TimeOut (ms) 300

Senciait (ms. 0

Slave Equipme 1

hddress Mode [1-Base -]

[0 Device Opt

Start Addres: 1

End Address £5535

Read Boundar: 2000

Write Functic [Function (=]
Write Boundar 800

| Diagnostic |

2 43 H
QIE{H| 0] & "Ethernet"S A1E4tL|CH, 2. 9% &K M
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TimeOut (ms) TOPZ} Q|8 HAZRE 8HE 7IChale Al dFELCt
TOPZ} 9| HAIZEEH 8H =4 = o2 FHO F H& 4+ 7|
SendWait (ms) Azte S LT
Syntax Mode Cletolao| 7| YAlS AERL Ct
Slave Equipment Address No 25 HX[(Slave)2| IS A eLCH
Address Mode T WAS MEHSIL|CE (1-base : "address-1" @4t / 0-base : A4t @12
[0 Device Option]
Start Address Coil 2| A|Z FAE YHJELICE
End Address Coil o OFX|9t FAE YHTHLICH
Read Boundary Coil O ChEH A% 97| 7H+=E HAFELCH
Coil Off T3t #7| HHOE A7 gLict
Write Function ) )
Force Single Coil : 05(Hex) / Force Multiple Coils : OF(Hex)

Write Boundary Coil 0] CHEH A& MT] 75 HFLCL

[1 Device Option]

Start Address Discrete Input 2| A% FAE YHTL|CL

End Address Discrete Input o| OtX|2h F=AE AFHLICE

Read Boundary Discrete Input O CHSF 1% Q17| =& HAELCH
[3 Device Option]

Start Address Input Register 2| AlZf FAE U&phL|Ct

End Address Input Register 2| OtX|2t FAE =TL|CH

Read Boundary Input Register Off CHEH Q1% 27| =5 AFYLIC

[4 Device Option]

Start Address Holding Register 2| A|X FAE =ThL|C}

End Address Holding Register 2| OFX|2 F=AE = THL|CH

Read Boundary Holding Register Off CHEH 91 97| {5 HFSLCH
Holding Register O Cig A7| YHOE MFstL|Ct

Write Function . . . .
Preset Single Register : 06(Hex) / Preset Multiple Registers : 10(Hex)

Write Boundary Holding Register O L3t A% M7| I8 HHSLICL
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OfEY & HIE XHYLITE AHESIAR} Bt=

o
HZ/70 St

H Syntax Mode : IEC 61131

X7t X >3 o=y

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

h

Bit Address Word Address 32 bits Remarks
Coil %Q00001 — %Q65536 %Q00001 — %Q65521
Discrete Input %l00001 — %l65536 %l00001 — %165521 L *3=1)
Input Register %IW00001.00 — %IW65536.15 %IW00001 — %IW65536 *3=1)
Holding Register %MWO00001.00 - %MW65536.15 %MWO00001 — %MW65536
1) A7 27ts(37] )
H Syntax Mode : MODBUS

Bit Address Word Address 32 bits Remarks
Coil 000001 - 065536 000001 — 065521
Discrete Input 100001 — 165536 100001 — 165521 L *Z3=1)
Input Register 300001.00 — 365536.15 300001 — 365536 *Z=1)

Holding Register

400001.00 - 465536.15

400001 — 465536

*F1) 27| 274S (87

HE

)
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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.

TOP Design Studio 2|5 X% M i 12/17



A1 “0"” Device (Coil)

TO,

CHERIZCiE EA|md

Touch Operation Panel

(1) Read Single Coil : 01

MASTER 7|7|0|lA{ Slave 7|7| &(=:178)2| “000020-000056 Coil” HIO|E{E 240 2= O|HE £ “01"HH0l =g

=2
=

Y Lok

W RTU Mode
(Master > Slave : 2% =2 )
5| 3 s s |5 |z | o :
3 2 3 Q - E = B
3 2 3 = g |9 | 0|
3 & = ul 7 =13 S
> & & 2 0l e
g 2 5 £ =
a =)
2 o =
= = 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 ZgQ) _—» H Coils H0|Ef AEy
o = - 5 s |z |o Coils |27 | 26|25 | 24|23 | 22|21 20
3 | 2 3 a |[ZF |8 |9 onfoff | 1 | 1 |0 |O |1 |1 ]o0]1
3 g 8 5 5 |o |H
g . 2 o P alo lalalala Coils |35 |34]33[32]31[30]29]28
> & % =3 J Q. Q. Q. Q. Q. 1 o 1 1 0 1 0 1 1
§ 2 ) = & & & & & on/o
2 & j F ZB % Z& Zﬂ ‘cf» Coils | 43 | 42 | 41 | 40 | 39 | 38 | 37 | 36
& = TN IR || RS onfoff | 1 ol 1] 1]o]ol1]o
alle Tel ol ol ¢ Lo -~y Coils | 51 | 50|49 |48 | 47 | 46 | 45 | 44
onfoff | 0 | oo o1 1|10
Hex | 00 | 01 | 00 | 00 | 00 | 08 | 11 | 01 | 05 | cD | 6B | B2 | 0E | 18 ,
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|0lA Slave 7|7| Z29| Coil 000173 O FORCE “ON” &}= O|ME Edff “05"HH0f =g MY hLC}
H RTU Mode
(Master > Slave : 28 =g )
M Force Data
g i} g 5 g d d é—' High  Low
3 = 3 Q = |8 = 2
3 o 3 = o |9 | o Force ON FFy 00y
3 = = o @ H =
= g a o 2 o|r 8 Force OFF | 00y 004
— @® Q. <
aQ = © A
2 2
S = =
= | ¢ 3
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 : & Zg¢)
sl |z |8 |sle|¢ |2
3 2 g & = | g = 3
% a 3 = v 0f | a
: | 3 : - o ot g
= g = z ol ®
o 3 @ A
2 2
S = =
= | ¢ 2
H 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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A.2 “1" Device (Discrete Input)

(1) Read Input Status : 02
MASTER 7|7|0I|A] Slave 7|7| Z(=#H:17H)2 “100197-100218 Input” CIO|HE A0 2& OHE S 02'FYO =y Us HY
ShL|C.

(Master > Slave : 88 =g )
e 5 3 ) S | A £
3 2 3 g = |8 T ot
(5; a (fi =F o of C o]
S & = s 7 =13 A
5 o} © Iy 0| b
— @ a = S
Q =2 @ A BN
a 2
El = =
= = ll
®
Hl L | H|L|H]|L H L | H L
Hex | 00 | 03 | 00 | 00 | 00 | 06 | 11 | 02 | 00 | ca | 00 | 16
(Slave > Master : S& =& )
| 7 3 B |§ cl —> W Cois Holel 4e
3 > g a = = 0|
3 £ 8 = 5 = Coils | 204 | 203 | 202 | 201 | 200 | 199 | 198 | 197
2 g z > ca A lzlzs |2 on/off | 1 o | 1 o | 1 1 0o | o
= 2 = 5 £ |8 |R|R :
= 2 z CHRERERE: Coils | 212 | 211 | 210 | 209 | 208 | 207 | 206 | 205
> = <
5 % Sl g lz 12|32 on/off | 1 1 0 1 1 0 1 1
2 2 | B IR
SI1& | Coils | 220 | 219 | 218 | 217 | 216 | 215 | 214 | 213
H L 5 L 5 L on/off - - 1 1 0 1 0 1
0: OFF / T:0N
Hex | 00 | 03 | 00 | 00 | 00 | 06 | 11 | 02 | 03 | 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 7|7|0|A Slave 7|7| Z(=#:17H)2| “300009 Register” HO|E{E 8l0] 2= O|XE Sl "03"FH = s 4 T
=

(Master > Slave: 28 Z¢ )
8] = h D c n] A =2 C
5 3 g g (28| & |54
2 8 8 5 S o o a
2 5 — 2 [ ot o =
2 oy o 2 0 s
g 2 ® ES <
® = =
= @
: ; e
Hl L || L|nr|L HoL | H L
Hex | 00 | 04 | 00 | 00 | 00 | 06 | 11 | 04 | 00 | 08 | 00 | o1
(Slave > Master : S & =)
o = n 5 c lg |c
[ 17 [ 8 |5z ]2
3 a8 8 5 S |9 Ef
~ - aal —
- 5 2 g -
— < o «Qu
[N = o) p S &
® = 2 o &
Bl 5 ) 3 g
= = &l e
@
HlL | H L | H L HooL
Hex | 00 | 04 | 00 | 00 | 00 | 05 | 11 | 04 | 02 | 00 | 0A

TOP Design Studio 2|5 X% M i 15717



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(=H:17)2] "400108 — 400110 Register” CIO|E{E 910{ 2= O|XE Edf "03"FH =g o

g ghLct
(Master > Slave: 28 =& )
2| § 3 5 |5 |2 | ¢ i
E] 2 g g z |2 T ot
3 & 8 s g |9 | 0|
2 & = B @ ot =
2 ® a 2 0l Es
= el 5 N b
) =3 =
2 @
= = bl
()
Hl L || L|nr|L HoL | H L
Hex | 00 | 05 | 00 | 00 | 00 | 06 | 11| 03 | 00 | 68 | 00 | 03
(Slave > Master : & =)
o = n 5 c lg |c
S g s 3 = g |3 Ho|gf
- 5 = 2%
A g = |8 21 &8 |88 | &8
Q. 3 ] PN o = o = g
@ = = (<3 o 4 o 5 o 4
2 = g B 8 8
= = &l e
@
Hl L | H | L |[H]|L HooL|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)

( Master > Slave: 8 =g

—

HOIHE ¥4 st= AME

9 5 3 ) S | M 3
3 Z g g = |g £ 4
3 2 3 = g |9 C| a
2 & = Z @ Bt )
=l ) a ) ol ¥
Q. 3 ® S
5 2
> = =
5 : g
Hl L |H|L]|H|L HooL|H L
Hex | 00 | 06 | 00 | 00 | 00 | 06 | 11 | 06 | 00 | 01 | 00 | 03
(Slave > Master : S & =)
o | 3 3 5[5 |z | ¢ 3
3 2 g @ = ¥ = &
: | & : = |5 |8 | @ .
2 5 - o @ B )
= & & ) ol v
o 3 @ A
5 2
S = =
= ) g
H L H L H L H L H L
Hex | 00 | 06 | 00 | 00 | 00 | 06 | 11| 06 | 00 | 01 | 00 | 03

TOP Design Studio 2|5 XX H% i

Sl "06FEN Z S Y LT
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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
Q = ) A o 2 %g IS ®
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 o c | 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

TOP Design Studio 2|5 XX H% i

eeI2 i B X
Touch Operation Panel
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