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MODBUS

MODBUS enables you to establish master-slave communications with any connected device
that supports the MODBUS protocol. Any controller in the network may function as either
master or slave using any of the controller's existing COM Ports.

Within a MODBUS network, you can use standard MODBUS commands to read and write bit
and register data; you can also read and write data to Vision controller Data Tables.

Unitronics currently supports RTU (binary) transmission mode.

Using MODBUS: Unitronics' PLCs, Master - Slave
Before using a MODBUS operation in your application, you must:

Synchronize the communication port settings of master and slave devices. This is done
by placing COM Port Init FBs, set with identical parameters, in the ladder application of
both master and slave.

Include at least 1 MODBUS Configuration FB in the ladder application of both master and
slave. The port you select must be the same port selected in the COM Port Init FB.

The condition that activates the Configuration must turn ON for a single program scan
(positive transition recommended).However, the MODBUS configuration must be
scanned during every program cycle--after the Configuration is activated. One way
to ensure this is by placing the configuration in the first subroutine of the main
module.

Enable slave devices to be accessed by placing a Scan_EX FB in the slave's Ladder
application.

The figure below shows the elements required to carry out a Read Coils Operation.

Read Coils Operation
The master PLC:
* Reads avector of coilz ina slave PLC
P Writes the values into & vector of coils that
iz defined inthe master PLC

The master's Ladder application _The S'a‘"‘?'s Ladder application must
. ) include a:
must include a:

% com Init FB ¥  Com nit FB, to synchronize the slave's

*  MODBUS Configuration FB
¥ Read Coilz FB

com port settings to the master's
*  MODBUZ Configuration FB
# MODBUS Scan_EX FB

MODBUS
The master PLC executes the The slave PLC
aperation. The master reads data rezponds to commands
fram & wwrites data ta the slave. from the master.
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Note that the operand addresses in slave PLCs are indirect addresses (pointers).

If Slave D is #95, the master acceszes the
zlave configured as MODBUS D 95,

If Ml 27 contains the value 610, the masteg
weill begin 'reading' from ML 100 the slave.

*Here, 32-hit ML redisters are

sweritten into 16-bit Mis. Mote that

This contains the only the last Chigh) 16 t_:u'rts of an
Dt of the device BN ENCH ML will be transferred into an MI.
the master will MODBLS
ACCESE. D# 95 READ REGS Wi 100
Slave D MODBUS_1 | | Master: Starl OF
Thiz value 'points' L.
to the start of the
L ' k|l 27 | [ bl 10 MODBUS
WECIOr Of FEOISIENS ™ ¢ oy Shart Of Errar Status
inthe slave. . A
Thiz value zet= D10 - - D/ 4 .
the length of the Read: Wector T otal Sessions Slave ID 95
register of wectors Lo
to be read in both D 5 .
master and slave. | Acknowledgeme | -

If the Read Lencth is #10, the master reads 10 operands.
Mote that the Read Length cannot exceed the number of
operands of that type. Far example, since there are anly
236 ML registers, 257 iz anillegal value.

>

Using MODBUS: Accessing PLC data via SCADA/OPC server

The PC master can access data within the PLC via the addresses given in the Slave
Addresses Table.

The PLC slave's Ladder application must include the following:
# A COM Port Init FB.

# A MODBUS Configuration FB. Within the Configuration, the port you select must be the
same port selected in the COM Port Init FB.
Note ¢ The condition that activates the Configuration must turn ON for a single program
scan (positive transition recommended).However, the MODBUS configuration must be
scanned during every program cycle--after the Configuration is activated. One way
to ensure this is by placing the configuration in the first subroutine of the main
module.

# A Scan_EXFB.
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COMINIT 1
582 B ENC—
Powes-up bi MODELS
SCAN_EX
1l MODBUS_1

MODBU 5
CONMFIG
Pt L MODBUS_T [ Fimetonn
Metwork |0 35
oR100 ||
Tirne out
D3
Aetrie:

Note ¢ The operand addresses in slave PLCs are indirect addresses (pointers).

FB Operations

Operations are grouped under MODBUS on the FB's menu.

MODBUS
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FB's |EmEI- -EI|

&3 Check For Updates

[ pio

E Linearization

- v

Carn Pork b
£7 Events 3
% P ’

it

8 L4 '::.'- Scan
Praotocal 3 Read Caoils (17
Read holding reqgisters (33

Read floak registers (3)
Read inpuk reqgisters (4]
Read Floak reqisters (4)
Force Coil {(5)

Preset holding register (6]
Loopback Test (3)

Force Coils (15)

Preset holding registers (16)
Preset Float reqgisters (16)

_‘E.J Help...

MODBUS: Configuration

MODBUS: Scan

MODBUS: Read Coils (1)

MODBUS: Read Inputs (2)

Read Holding Registers (3)

Read Float Registers (3)

Read Input Registers (4)

Read Float Input Registers (4)

Force Coil (5)

Preset Holding Register (6)

Loopback Test (8)

Force Coils (15)

Preset Holding Registers (16)

Preset Float Registers (16)

Read/Write to Data Tables

Examples

Sample applications may be found in the VisiLogic Examples folder. This folder contains field-
tested VisiLogic (.vlp) sample applications. You can open this folder via the Help Menu.
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The folder is typically located at: C:\ProgramFiles\Unitronics\VisiLogic\Examples\Verx.xx,
where x.xx indicates the version of VisiLogic.

MODBUS: Configuration

A MODBUS Configuration FB must be included in both master and slave Ladder applications
as shown below.

BN ENC

MODBLS
CONFIG
D#1 kB 1
Fort Mumber | |MODEUS_T 7 Function in o )
S MODBUS Configuration x|
O3 1
Mebwork 10 Mame:
FMODBUS_1
L 100

: Time out [units of |

O3 i 1 Port Mumber
Retries L [of:3 3 DEC  Metwork 1D
DH# 100 DEC  Time out [units of 10 mzec]
D# 3 DEC  Retries
B 1 Function in Progress
Ok I Cancel Help

Parameter Type Function

Port Number Constant  Click the drop-down arrows to view available ports; click the port you want to use.

Network ID Constant  This number identifies the device on the network. You can either assign an ID via an MI,

or directly via a constant number. The unit ID range is from 0-255. Do not assign the
same |D number to more than one device.

Time out Constant This is the amount of time a master device will wait for an answer from a slave. Time

or Ml out units are defined in 10 msecs; a Time out value of 100 is equal to 1 second.

Retries Constant  This is the number of times a device will try to send a message.

or Ml

Function in MB This bit is ON when MODBUS is active. Use this as a condition bit for MODBUS

Progress operations to avoid communication conflicts.

Note « Indirectly addressed parameters in a MODBUS Configuration FB are only read
when the Configuration is called. Since a Configuration is generally called as a
power-up task, if, for example Retries has been indirectly addressed, and the
linked Ml is updated, the new value will not be read into the Configuration. The
value will only be updated until the Configuration is called.

. While a master attempts to send a command, the Function In Progress bit is
ON. The number of attempts that the master will make is the number in Retries
+1, where '"1' is the initial access attempt.

3 When a master attempts to access a slave device, and the slave does not

answer,- the Function In Progress bit will turn ON. This bit will remain on
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according to the following:

(the number of retries + 1) x (Time Out), where '1' is the initial access attempt.
Note that the Time Out parameter is in units of 10 msec.

The Ladder application below enables the controller act as a MODBUS master and read coils
in a slave PLC. The Scan_EX operation in the final net enables the controller to also act as a

slave.
B2 }
Poweer-up bit commMiTy} - - - - - - - MoDBUS |} - - - - - -
COMFIG
Pt 1 MEB O
— | MODBUS_1 |- Functionin
............. Nmk‘lnz T
C .. ..... Dwwo L
............. Time out [unis of
............. Dﬂg 1 P T T T
............ Relres L
SR 2 |
Powses-up bit MODBUS | - - - - - - - - - o . oo
A I R e I A
_|'I.| HDDBUS_1 .........................
S 41 MEIMT b = = = = ¢ = = s wown s e ha e e e e e e
Kew 81 Reguestfrom |- . . . - . . . . . o . . . . oo
glawe L L L L L L L L L L L L L
:E: :S; ....................
MBZ[R] - MBO MEB 2 [F]
Reguest from . Funchion in WmopDBUS | - - - o Request from
slave Pl Stave ID AL MB 100 slave
. UL MODBUS_1 [ paster: Stat0f| VB
............ Dn1m i Hlu . . . . . . .
------------ Slaneer Staet OF EmoeStabus | - - - - - - -
... ... _bwmwo [ _owo
............ Hcﬂvm 'Mmsmg . . . N N “ “
.................. | oW1 e b a4
.................. Acknowlegments - - . . . .

MODBUS: ScanEX and Scan

Scan_EX enables a master device to access a slave PLC.

—EN ENC
MODEUS
SCAM_Ex

MODBUS_2

B MODBUS ScanEX

Select Mame:

[MODEUS_1

MODELS_1
WMODELS_ 3
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Note + Scan_Ex is recommended for new applications.
About Scan and Scan_EX

MODBUS Versions previous to V2.01 offered only the Scan FB. Scan is still supported for
older, working applications. When MODBUS operations accessed double registers (5100
addresses and higher), using odd addresses, such as 5101, there were incompatibility issues.

Scan_EX is recommended for new applications.

When ScanEX receives an input parameter in the 32-bit range (for example, 5100{ML}), it
automatically takes double-register values.

If, for example, ScanEX receives a Read Register(6) request for 5100, it returns the values in
5100 and 5101. If, however, ScanEX receives Read Register(6) request for 5101, it returns
Status Message #2-- since 5101 provides the 'high' bytes of the 32-bit register, it is not a legal
address.

Read Coils (1)

Use this command to read the status of a selected group of coils and write them into a vector.
The coil's status is written into a vector of MBs in the master PLC.

I A TN ey 2 MODBLIS Read Coils (1)
MODBLS
Slave D6 | MD%EIE L me2 Select Name:
- Master Start OF |MDEIBLIS_1 j
M7 | 1 |
Slave: Start Of Status Meszages CE il
D4 B DEC SlavelD &
Ml & D B M 7 DEC  Slawe: Start OF\ector
Read Yector | | Totad Sessions i i DEC  Read Vechor Length
L ME 2 Master Start Of Vector
D T M 3 DEC  Status Meszages
- Acknowledgems Ow 6 DEC  Total Sessions
Dwf 7 DEC  Acknowledgements
Ok | Cancel Help

Parameter Type Function
Slave ID Constant The ID of the slave device containing the coils to be read (data source).

or Ml
Slave: Start of Constant, The start of the vector of coils to be read (data source).
Vector MI, ML, or  Note ¢ Check topic Slave Address Tables

DW
Read: Vector Constant The vector length.
Length or Ml Note ¢ A MODBUS command cannot read/write more than 1900 bit operands at

one time. In addition, 0 is not a legal length.

Master: Start of MB This is the start of a vector of MBs that will contain the coils' status in the master
Vector (data destination).
Status Messages Mi Shows a message number. To check status and diagnose errors, check the

MODBUS Status Messages.

Total Sessions DW This is the number of times the master PLC will attempt to access the slave
device. Note that this is a simple incremental counter. Initialize it by storing 0 into
the selected DW.
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Acknowledgements

DW

Read Inputs (2)

This is the number of times the slave device answers.

Use this command to read the status of a selected group of inputs in a slave device and write
them into a vector. The inputs's status is written into a vector of MBs in the master PLC.

SlavelD 8

M1 26

Slave: Start OF |

Ml 27
Resd: Vectar

Parameter

Slave ID

Slave: Start of
Vector

Read: Vector
Length

Master: Start of
Vector

Status Messages

Total Sessions

Acknowledgements

BN ENC

MODBUS
Al #2

MODBUS_1 ™ pjastes; Stan OF | |

Type

Constant
or Ml

Constant,
MI, ML, or
DW

Constant
or Ml
MB

Mi

DW

DW

| & MODBUS Read Inputs (2)

ME 2 Select Narme:

|MUDBU‘5_'I ﬂ
a Mi 28 B —————lll]L
TPy YRR ) Pavarns [ Tupe [Add [ o [ oo [ Fomat [Desciplion |
. R D# B DEC SlavelD B
Ow E Ml x5 DEC  Slave: Start OF Vectos
M Total Sessions | M2 DEC  Fead Vector Length
ME 3 Masten: Stant OFYechor
| - B e
I Acknowdedgeme okal Sessions
w17 DEC  aAcknowledgerments
[ ok ] cance ] Help
Function

The ID of the slave device containing the inputs to be read (data source).

The start of the vector of inputs to be read (data source).
Note ¢ Check topic Slave Address Tables

The vector length.
Note ¢ A MODBUS command cannot read/write more than 1900 bit operands at
one time. In addition, 0 is not a legal length.

This is the start of a vector of MBs that will contain the inputs' status in the master
(data destination).

Shows a message number. To check status and diagnose errors, check the
MODBUS Status Messages.

This is the number of times the master PLC will attempt to access the slave
device. Note that this is a simple incremental counter. Initialize it by storing 0 into
the selected DW.

This is the number of times the slave device answers.

Read Holding Registers (3)

Use this command to read the values of a selected group of registers in a slave PLC and write
them into a defined vector of registers in the master.
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A 8 ey &% MODBUS Read holding registers (3)
Moceus | - - - - - - rweyy
RHRK3 elect Name:
Slave ID 3 Wl 12
I MODBUS_T M b aster Start OF [MODBUS_1 =l
Mo L WIS |Paamns [ Type [Add [ & [ v | Fomat [Deseipion |
Slave: Stait Of Status Messages O 3 DEC  SlavelD 3
: co : : Co Ml 10 DEC  Slave: Start Of Vector
M | i DwWe Mi m DEC  Read Vector Length
Read: Vector Total Sessions M 12 DEC  Master Start OF Yecion
} ) o ouT Ml 13 DEC  Stahus Messages
Dw g w8 DEC  Total Sessions
7 Acknowledgeme ow | 9| | | DEC |Acknowledgements
ok | Concal | Hel
Parameter Type Function
Slave ID Constant The ID of the device containing the registers to be read (data source).
or Ml
Slave: Start of Constant, The start of the vector of registers to be read (data source).
Vector MI, ML, or  Note ¢ Check topic Slave Address Tables
DW
Read: Vector Constant, The vector length
Length MI, ML, or Note ¢ A MODBUS command cannot read more than 124 16-bit integers, 62
DW double registers, or 64 float registers at one time. In addition, 0 is not a legal
length.
¢ If, within the Slave: Start of Vector parameter, the selected register type is
a 32-bit double register (slave addresses 5100 and greater)the preset vector
length must be doubled as well.
If, for example:
- Slave: Start of Vector parameter is set to 6300, and
- You wish to preset 4 registers, for a total of 16 bytes
- You must set the Preset Vector length to 8.
Note that this means that, in these cases, the Preset: Vector Length parameter
will always be an even number.

Master: Start of Ml This is the start of a vector of Mls that will contain the registers' values in the

Vector master (data destination).

Status Messages Mi Shows a message number. To check status and diagnose errors, check the
MODBUS Status Messages.

Total Sessions DW This is the number of times the master PLC will attempt to access the slave
device. Note that this is a simple incremental counter. Initialize it by storing 0 into
the selected DW.

Acknowledgements DW This is the number of times the slave device answers.

Read Float Registers (3)

Use this command to read the values of a selected group of floating point registers in a slave
device and write them into a defined vector of registers in the master. Values after the decimal
point are rounded to the nearest whole value.
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N s B MODBUS Read float registers (3]
RFR 83
Skave Il 3 M2 Salact Manme
TMODBUS_ T [ jaster 5
- Master Start OF WMODBUS_1 j
M 10 | L M3
Slave: Stat 0f LT Ol W Paars [ Tioe [ada] 3 | .| Fomel [Descipio
C : : : DEC  SlavelD 3
MM Dwi B DEC  Slave: Start Of Vechor
Fead Veclon | I” Told Session: [l 1 DEC  Read Vecior Langth
Ml 12 DEC  Master: Start OF Wiescho
w9 DEC  Stslus Messages
I Acknowededgems Tolal Sestian:
0k | Cancel Hel
Parameter Type Function
Slave ID Constant The ID of the device containing the registers to be read (data source).
or Ml
Slave: Start of Constant, The start of the vector of registers to be read (data source).
Vector MI, ML, or  Note ¢ Check topic Slave Address Tables
DW
Read: Vector Constant, The vector length
Length MI, ML, or  Note 4 A MODBUS command cannot read more than 124 16-bit integers, 62
DW double registers, or 64 float registers at one time. In addition, 0 is not a legal
length.
+ If, within the Slave: Start of Vector parameter, the selected register type is
a 32-bit double register (slave addresses 5100 and greater)the preset vector
length must be doubled as well.
If, for example:
- Slave: Start of Vector parameter is set to 6300, and
- You wish to preset 4 registers, for a total of 16 bytes
- You must set the Preset Vector length to 8.
Note that this means that, in these cases, the Preset: Vector Length parameter
will always be an even number.

Master: Start of Mi This is the start of a vector of MIs that will contain the registers' values in the

Vector master (data destination).

Status Messages Mi Shows a message number. To check status and diagnose errors, check the
MODBUS Status Messages.

Total Sessions DW This is the number of times the master PLC will attempt to access the slave
device. Note that this is a simple incremental counter. Initialize it by storing 0 into
the selected DW.

Acknowledgements DW This is the number of times the slave device answers.

Read Input Registers (4)

Use this command to read the values of a selected group of registers in a slave PLC and write
them into a defined vector of registers in the master.

10



MODEUS Select Marme:
RLR &4
Slave D1 Ml 20 -
MODBUS1 [ /vt stanar || | MOPBYS-! =l
Mi18 S D# 1 DEC Slave D 1
Flave: Sitart OF telus Messages Ml 18 DEC  Slave: Start Of Vector
1l 19 DEC Fead Yector Length
MI13 | Dwiz Ml 20 DEC  Master; Start OF Vector
Resad Vector Toial Sessiorme Mo 21 DEC  Staus Messages
: : Dw 12 DEC  Total Sessions
| Dwild DWW 13 DEC  Acknowledgements
Acknowledgeme
ok | concel | Help
Parameter Type Function
Slave ID Constant The ID of the device containing the registers to be read (data source).
or Ml
Slave: Start of Constant, The start of the vector of registers to be read (data source).
Vector MI, ML, or  Note 4 Check topic Slave Address Tables
DW
Read: Vector Constant, The vector length
Length MI, ML, or  Note ¢ A MODBUS command cannot read more than 124 16-bit integers, 62
DW double registers, or 64 float registers at one time. In addition, 0 is not a legal
length.
+ If, within the Slave: Start of Vector parameter, the selected register type is
a 32-bit double register (slave addresses 5100 and greater)the preset vector
length must be doubled as well.
If, for example:
- Slave: Start of Vector parameter is set to 6300, and
- You wish to preset 4 registers, for a total of 16 bytes
- You must set the Preset Vector length to 8.
Note that this means that, in these cases, the Preset: Vector Length parameter
will always be an even number.

Master: Start of Ml This is the start of a vector of Mls that will contain the registers' values in the

Vector master (data destination).

Status Messages Mi Shows a message number. To check status and diagnose errors, check the
MODBUS Status Messages.

Total Sessions DW This is the number of times the master PLC will attempt to access the slave
device. Note that this is a simple incremental counter. Initialize it by storing 0 into
the selected DW.

Acknowledgements DW This is the number of times the slave device answers.

MODBUS

k MODBUS Read input registers (4)

Read Float Registers (4)

Use this command to read the values of a selected group of floating point registers in a slave
device and write them into a defined vector of registers in the master. Values after the decimal
point are rounded to the nearest whole value.

11
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48 MODBUS Read float registers (4)

':ﬁ?:'ﬁ ’ ’ Select Mame:
Slave D1 i Wl 20 -
MODBUS_1 1= paster: Start O |MODBUS_1 —
Wi 18 L M2l D# 1 DEC  Slave ID 1
Slawe: Start Of Slatue Meesages M 22 DEC  Slave: Stast Of Vector
o . M 23 DEC  Fead Vector Length
Mi 19 L Dwiz M 24 DEC  Master Start Of Vecto
Read: Vector Total Sessions M s DEC  Status Messages
: ' Dw 14 DEC  Total Sessions
L Dwia Dw 15 DEC  Acknowledgements
Acknowledgems —_—
Cocel |t
Parameter Type Function
Slave ID Constant The ID of the device containing the registers to be read (data source).
or Ml
Slave: Start of Constant, The start of the vector of registers to be read (data source).
Vector MI, ML, or  Note ¢ Check topic Slave Address Tables
DW
Read: Vector Constant, The vector length
Length MI, ML, or Note ¢ A MODBUS command cannot read more than 124 16-bit integers, 62
DW double registers, or 64 float registers at one time. In addition, 0 is not a legal
length.
+ If, within the Slave: Start of Vector parameter, the selected register type is
a 32-bit double register (slave addresses 5100 and greater)the preset vector
length must be doubled as well.
If, for example:
- Slave: Start of Vector parameter is set to 6300, and
- You wish to preset 4 registers, for a total of 16 bytes
- You must set the Preset Vector length to 8.
Note that this means that, in these cases, the Preset: Vector Length parameter
will always be an even number.

Master: Start of Ml This is the start of a vector of Mls that will contain the registers' values in the

Vector master (data destination).

Status Messages Mi Shows a message number. To check status and diagnose errors, check the
MODBUS Status Messages.

Total Sessions DW This is the number of times the master PLC will attempt to access the slave
device. Note that this is a simple incremental counter. Initialize it by storing 0 into
the selected DW.

Acknowledgements DW This is the number of times the slave device answers.

Force Coil (5)

Use this command to force the status of a selected coil in a slave PLC. The coil's status is
forced according to the status of a selected MB in the master PLC.

12
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MODBUS Forc

A MODELUS . . . Select Nanme:
Slaveld | [ FEHS N yg |MODEBUS _T =
MODBUS_T ™ Statis Messages
Mg ] | Dwz2 M7 DEC  Slave D
Slave: Dperand Total Seszions Ml g DEC | Slave: Oporand Acdress
R [ e
ME 3 - - Dw'3 Ml 3 DEC  Statuz Messages
Walue To Force Acknowledgame DWW 2 DEC  Totsl Sessions
Dw' 3 DEC  Acknowlsdgements
Ok I Cancel Help
Parameter Type Function
Slave ID Constant The ID of the device containing the coil to be forced (data source).
or Ml
Slave Address Constant, The address of the coil to be forced (data target).
MI, ML, or  Note ¢ Check topic Slave Address Tables
DW
Value to Force M, SB, I, This MB is located in the master PLC; this MB contains the status to be forced (
o,T data source). If, for example, the status of this MB is OFF, the status of the coil in

the slave will be forced to OFF.
Note ¢ A MODBUS command cannot read/write more than 1900 bit operands at
one time. In addition, 0 is not a legal length.

Status Messages Mi Shows a message number. To check status and diagnose errors, check the
MODBUS Status Messages.

Total Sessions DW This is the number of times the master PLC will attempt to access the slave
device. Note that this is a simple incremental counter. Initialize it by storing 0 into
the selected DW.

Acknowledgements DW This is the number of times the slave device answers.

Preset Holding Register (6)

Use this command to preset the value of a single register in a slave PLC. The value is set in a
register contained in the master PLC.

& MODBUS Preset holding register (6)
MODBLUS
Saveins | FHAHS g - Select Name
MODBUS_1 [ o415 bessages | |MEIDBUS 1 ﬂ
Ml 4 1 2 D 4 | -
Slave: Dperand U ELTE W[ Params | Type [Add [ [ .. [ Fomat [Deseipbion |
C Co C Co ’ D 5 DEC  SkwelD5
Ml 5 oW 5 | Ml 4 DEC  Shave: Dperand Addiess
Wahue To Preset | | Acknowledgems Ml 5 DEC  Walue To Presst
Al B DEC  Statisz Messages
Dhaf 4 DEC  Total Sessions
D B DEC  Acknowlsdgemants
Ok | Cancel Help
Parameter Type Function

13
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Slave ID

Slave: Operand
Address

Value to Preset

Status Messages

Total Sessions

Acknowledgements

Constant
or Mi

Constant,
MI, ML, or
DW
Constant,
Ml, SI, ML,
SL, DW,
SDWor T

Mi

DW

DW

Loopback Test (8)

Use this command to send a test message to a slave device and receive Acknowledgements
when communications are functioning properly.

Slave 1D 1

Parameter

Slave ID

Status Messages

Total Sessions

Acknowledgements

BN ENO

MODEUS
LEHa
MODEUS_1

Type

Constant
or Ml
Mi

DW

DW

Force Coils (15)

Use this command to force the status of a selected group of coils in a slave PLC. The coils'
status is forced according to the status of a group of MBs in the master PLC.

14

Wi Gelect Mame:

| Statuz Messages MODBUIS_1 -]
|| Dwo cE |

Tokal Sessions DH 1 DEC  SlavelD 1

’ ’ ’ Ml ] DEC  Sistus Messages
B D 1 Dy 0 DEC  Total Sessans

Acknowledgeme ow 1 DEC  Ackrowledgements

Ok | Cancel Help

The ID of the device containing the register to be preset (target).

The address of the register to be preset (target).
Note ¢ Check topic Slave Address Tables

This is the address of the register containing the value in the master PLC
(source). This value will be written into the slave's register, the register that is to
be preset.

Shows a message number. To check status and diagnose errors, check the
MODBUS Status Messages.

This is the number of times the master PLC will attempt to access the slave
device. Note that this is a simple incremental counter. Initialize it by storing 0 into

the selected DW.

This is the number of times the slave device answers.

% MODBUS Loopback Test (8)

Function

The ID of the device to be checked.

Shows a message number. To check status and diagnose errors, check the
MODBUS Status Messages.

This is the number of times the master PLC will attempt to access the slave
device. Note that this is a simple incremental counter. Initialize it by storing 0 into

the selected DW.

This is the number of times the slave device answers.
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—FEHN_ENG ODBUS Fi
T - ODBUS Force
Slave ID FC#15 i i i3 . elect Mame:
MODBUS_1 [ 5yaus Messages | | [MODBUS_1 M
M | ows [Params [ Type [Add| 5| | Fomal [Descipton |
Slawve: Start OF Total Sessions [l 10 DEC  SlaveID
C : ' ’ " Ml " DEC  Slawe: Start Of Wecto
ME 4 0w 5 MB 4 Master: Start OF Vectar
Master: Start OF || [ Acknowledgeme M 12 DEC  Force: Yector Length
o ]| 13 DEC  Stabus Messages
TRE: w4 DEC  Total Sessans
Force: Vector | | Acknowledgements
| ok | Cancel | Help
Parameter Type Function
Slave ID Constant The ID of the slave device containing the coils to be forced (target).
or Ml
Slave:Start of Constant, The start of the vector of coils to be forced (data target).
Vector MI, ML, or  Note 4 Check topic Slave Address Tables
DW

Master: Start of Ml, SB, I, This is the start of a vector of MBs that will contain the coils' status in the master

Vector o,T (data source).

Force: Vector Constant The vector length.

Length or Ml Note ¢ A MODBUS command cannot read/write more than 1900 bit operands at
one time. In addition, 0 is not a legal length.

Status Messages Mi Shows a message number. To check status and diagnose errors, check the
MODBUS Status Messages.

Total Sessions DW This is the number of times the master PLC will attempt to access the slave
device. Note that this is a simple incremental counter. Initialize it by storing 0 into
the selected DW.

Acknowledgements DW This is the number of times the slave device answers.

Preset Holding Registers (16)

Use this command to preset the value of a group of registers in a slave PLC. The values are
set in a vector of registers contained in the master PLC.

MTDBLS : _IU‘_i Preset holding registers (16)
e Ame.
Slave D4 | PHR 16 B Ml 3 ,
MODBUS_1 [~ Suatis Messages | | [MODBUS_1 =
Mo Dwf 2
Slave: Start OF = Y otal Session D# 4 DEC SlavelD 4
b vk A B b R b M0 DEC  Slave Start Of Vectar
1 D M 1 DEC  Master: Start Of Vechor
. . - - : Ml 2 DEC  Presst Yector Length
| Master Start OF Acknowledgems| MI 3 DEC  Status Messages
' Dw 2 DEC  Total Sessions
bl 2 i 3 Acknowledgements
Preset Vector
o | Cancal | Help
Parameter Type Function
Slave ID Constant The ID of the device containing the registers to be preset (target).
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or Ml
Slave: Start of Constant, The start of the vector of registers to be preset (target).
Vector MI, ML, or Note ¢ Check topic Slave Address Tables
DW
Master: Start of Constant, This is the start of a vector of Mls that will contain the registers' values in the
Vector M, SI, ML,  master (data source).
SL, DW,
SDWor T
Preset: Vector Constant, The length of the vector of registers in both master and slave.
Length MI, ML, or Note ¢ A MODBUS command cannot read more than 124 16-bit integers, 62
DW double registers, or 64 float registers at one time. In addition, 0 is not a legal
length.
¢ If, within the Slave: Start of Vector parameter, the selected register type is
a 32-bit double register (slave addresses 5100 and greater)the preset vector
length must be doubled as well.
If, for example:
- Slave: Start of Vector parameter is set to 6300, and
- You wish to preset 4 registers, for a total of 16 bytes
- You must set the Preset Vector length to 8.
Note that this means that, in these cases, the Preset: Vector Length parameter
will always be an even number.

Status Messages Mi Shows a message number. To check status and diagnose errors, check the
MODBUS Status Messages.

Total Sessions DW This is the number of times the master PLC will attempt to access the slave
device. Note that this is a simple incremental counter. Initialize it by storing 0 into
the selected DW.

Acknowledgements DW This is the number of times the slave device answers.

Preset Float Registers (16)

Use this command to preset the value of a group of floating point registers in a slave PLC. The
values are set in a vector of registers contained in the master PLC. Values after the decimal
point are rounded to the nearest whole value.

N__ENG B MODBUS Preset float registers (16)
MODBELS .
PFR #16 Select Mame:
Slave D& I 50
I MODBUS_T [ 5pan Messages [MDDEUS_'I j
Ml 47 i 1| Dw a2 [ G g
.SIE.NE SFart Elf. lTnIaI.Sessut_\ns Dift E DEC  SlavelD 5
T B Ml 47 DEC  Slawe: Start OF Vectos
14 4 | DWW Ml 48 DEC  Master: Stat Of Vector
I aster: Stat Of Acknowledgems DH 49 DEC  Frasst Vactor Langth
: : : : : : bl 50 DEC  Statusz Messages
o D”_‘t‘? o o Dw 20 DEC  Total Sessions
e AN o oW 21 DEC  Acknowledgements
| Ok I Cancel Help
Parameter Type Function
Slave ID Constant The ID of the device containing the register to be preset (target).
or Ml
Slave: Start of Constant, The address of the register to be preset (target).
Vector MI, ML, or Note ¢ Check topic Slave Address Tables
DW

16



Master: Start of Ml, SI, ML,

Vector SL, DW,
SDWor T

Preset: Vector Constant,

Length MI, ML, or
DW

Status Messages Mi

Total Sessions DW

Acknowledgements DW

MODBUS

This is the address of the register containing the value in the master PLC
(source). This value will be written into the slave's register, the register that is to
be preset.

The length of the vector of registers in both master and slave.
Note ¢ A MODBUS command cannot read more than 124 16-bit integers, 62
double registers, or 64 float registers at one time. In addition, 0 is not a legal
length.
¢ If, within the Slave: Start of Vector parameter, the selected register type
is a 32-bit double register (slave addresses 5100 and greater)the preset vector
length must be doubled as well.
If, for example:

- Slave: Start of Vector parameter is set to 6300, and

- You wish to preset 4 registers, for a total of 16 bytes

- You must set the Preset Vector length to 8.
Note that this means that, in these cases, the Preset: Vector Length parameter
will always be an even number.

Shows a message number. To check status and diagnose errors, check the
MODBUS Status Messages.

This is the number of times the master PLC will attempt to access the slave
device. Note that this is a simple incremental counter. Initialize it by storing 0 into
the selected DW.

This is the number of times the slave device answers.

Read/Write from Data Tables
Use these commands to access the bytes in Vision data tables without reference to table

structure.

To determine the byte number of a data table cell, hold the cursor over the data table cell. A
Tooltip opens, displaying the byte number.

Note A MODBUS command cannot read/write more than 242 DT bytes at one

S time.

In addition, O is not a legal length.

4 Data Tables

File Edit Conmection Table Row  Column

H 29 &4 2@ 28 EE 8 @8 4 &

=

Column 1 )
&
table celliz an
= : : e ————
5] integer, it spans byte ] a

20 and 21

0

Read from Data Table

Lo I o O o Y e

Below, a MODBUS master reads data tables in Slave ID 1. Bytes 24-43 are read from Slave 1
into bytes 140-159 in the master's data tables.
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Determines the Slave from
) BN ENG
:.;';I;h the data tables are K WMODEUS

R Slave ID 1 FEAD DT MI D
e ... | Determines the start byte of TIMODBUS_T 7 Eprr Status
e the source vector to be read
; inthe slave's datatables. o
i | Slave 1: Data Dﬁ 2|:I L Diwd 0
: Tables l Cortains the value of the Slave: DT Start [ | Total Sessions
S oftzet from the source vectar o
i weithin the data tables. DE 4 O 1
: h 4 ¥ i i Slave: DT Offeet| | [ Acknowledgeme
‘B Determines, within the
y‘tesl 18 | 19 | 20 I 2 | 2 | 23 I 24 | master's data tables | the
________ start byte of the target vector Dii 120

---- used to store the slave data. Master DT Start ||

_________ Containg the value of the
.,_,_»_-_-_-"" | offzet from the target vector O 20
within the data tables . Master: OT ]
H er: Determines the length of the
Tables source vector-the number of -
H S bytes to bhe read from the D# 2_” .
; slave's data takles | aster. DT

[1a0]...

|159|1BD|1E

EBy‘teslﬂ?IﬂB [113]120] ...
F Y

T The vector to be read is

" 20 bytes long.

20 data table bytes, from 24 to
43, are read from Slave 1. The
master stores the data into
bytes 140-159.

Parameter Type
Slave ID Constant
or Ml
Slave: DT Start of Constant,
Vector MI, ML, or
DW
Slave: DT Offsetin  Constant,
Vector MI, ML, or
DW
Master: DT Start of Constant,
Vector MI, ML, or
DW
Master: DT Offset Constant,
in Vector MI, ML, or
DW
Read: DT Vector Constant
Length or Ml
Status Messages Ml
Total Sessions DW
Acknowledgements DW

Write to Data Table

Function

The ID of the slave device containing the coils to be read (data source).

The start of the vector of bytes to be read (data source).

Offset from the Slave: DT Start of Vector

This is the start of a vector of bytes that will contain the data read from the slave.

Offset from the Master: DT Start of Vector

The vector length.

Note ¢ A MODBUS command cannot read/write more than 242 DT bytes at one
time.

In addition, 0 is not a legal length.

Shows a message number. To check status and diagnose errors, check the
MODBUS Status Messages.

This is the number of times the master PLC will attempt to access the slave
device. Note that this is a simple incremental counter. Initialize it by storing 0 into
the selected DW.

This is the number of times the slave device answers.

Below, a MODBUS master writes to data tables in Slave ID 1. Bytes 140-159 are written from
the master into bytes 24-43 in the slave's data tables.
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Determines the Slave from
wehich the data tables are
read.

—FN FENG
MODBUS

READ DT
| MODBUS_1 —

Slave 1D 1 [SI]

Error Status

Determines the start byte of
the source vector to be read

Slave 1: Data
H Tables l
Voh

L A

inthe slave's datatables. R
Chwi

[ Total Sessions

D# 2EI
Slave: DT Start [ |

Contains the value of the
offset from the source vector
weithin the data tables.

# O# 4 L D 1
Acknowledgeme

h 4

Determines, within the
master's data tables | the

EBYTESI18|19|ZDI21 [22 )23 |24 ]..

Master: Data
H Tables l

start byte of the target vector
used to store the slave data.

Slave: DT Offzet] |
F Dii 120
Masler DT Start ||
Containg the value of the

offzet from the target vector
within the data tables. D# 20 -

Master: DT
Determines the length of the
source vector-the number of L
bytes to be read from the De2n -
slave's data tables . aster: DT

[1a0]...

|159|1BD|1E

EBy‘teslﬂ?IﬂB [113]120] ...
F Y

T The vector to be read is

" 20 bytes long.

20 data table bytes, from 24 to
43, are read from Slave 1. The
master stores the data into
bytes 140-159.

Parameter Type
Slave ID Constant
or Ml
Slave: DT Start of Constant,
Vector MI, ML, or
DW
Slave: DT Offsetin  Constant,
Vector MI, ML, or
DW
Master: DT Start of Constant,
Vector MI, ML, or
DW
Master: DT Offset Constant,
in Vector MI, ML, or
DW
Read: DT Vector Constant
Length or Ml
Status Messages Ml
Total Sessions DW
Acknowledgements DW

Function

The ID of the slave device to which the data will be written (data target).

The start of the vector of bytes to be written into (data target).

Offset from the Slave: DT Start of Vector

This is the start of a vector of bytes, in the master, that will contain the data to be
written to the slave (data source)

Offset from the Master: DT Start of Vector

The vector length.

Note ¢ A MODBUS command cannot read/write more than 242 DT bytes at one
time.

In addition, 0 is not a legal length.

Shows a message number. To check status and diagnose errors, check the
MODBUS Status Messages.

This is the number of times the master PLC will attempt to access the slave
device. Note that this is a simple incremental counter. Initialize it by storing 0 into
the selected DW.

This is the number of times the slave device answers.

Configuring a MODBUS slave device
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The Ladder section below shows what elements are necessary to enable a master device to
read from a slave. Note that the MODBUS Scan_EX operation should not be performed during
the initial program scan.

Note that you must use a condition (RLO) to activate the MODBUS Configuration and SCAN

Com Init and MODBUS configuration should be
performed during the Povwer-up program scan.

E N

D1
Port rumier

D 95
Metwork 1D

CH 100
Tirrie aut

DH 3
R etries

_EX.
At Powver-up;
¥ The Com port
iz intislized. T SE2
¥ MODBUS js [| Powerupbi
fi d.
configure I B
COM INIT 1

After Power-up the

MODBL=

Scan_EX FB SB 2

enzbles a master Fower-up bt -

device to read and —

werite todfrom the 1Al hDDBLUEJ L

SlEE SCAM_E

| MODBUS_1
Slave Addressing
Slave Address Tables
Coils
MODBUS Command Number

Pointer Value Operand type  Read Write

From:

0000

3000

4000

5000

6000

20

MB 0-2999

SB

| (read-only)

T(read-only)

#01 Read Coils

#15 Force Coils

#15 Force Coils

Read-only

#15 Force Coils

Read-only

ENO

MODOBUS
CONFIG
MODEBUS_1

ME 10

Funchon in




7000

8000

Note «

C(read-only)

MB 3000-

MODBUS

Read-only

Note that in order to access MBs 3000-4095, you address as follows: to access

MB 3012, request slave address 8012.

Registers

Pointer Value
From:

0000

4000

5100

6100

6300

6700

6900

7200

7500

7700

Examples

Operand type

MI

S|

ML

SL

MDW

SDW

Timer preset

Timer current

Counter

MF 0

The examples below show that:
# MODBUS addressing systems start at 1.
# Vision addressing start at 0.

MODBUS Command Number

Register size Read Write

16 bit # 03 Read Holding
Registers

# 16 Preset Holding Registers

16 bit

32 bit

32 bit

32 bit

32 bit

32 bit

32 bit

16 bit

32 bit

Bit Operands
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Read a 10-bit vector of inputs in a slave Vision controller, starting at Input 20, via Read
Coils (MODBUS COMMAND #1)

# Vision PLC as the MODBUS master
In VisiLogic's Read Coils FB, set the Slave: Start of Vector parameter to 4020, and

the Read: Vector Length parameter to 10. Within the slave Vision controller,
VisiLogic will read 1 20 - | 29.
& SCADA as the MODBUS master
In the SCADA application, set the Slave: Start of Vector parameter to
34021(30001 + 4000 + 20), and the Read: Vector Length to 10, enabling the
Master device to read | 20 - | 29 within the slave Vision controller.

Write a 3-bit vector of outputs in a slave Vision controller, starting at Output 8, via Force
Coils (MODBUS COMMAND #15)

# Vision PLC as the MODBUS master
In VisiLogic's Force Coils FB, set the Slave: Start of Vector parameter to 5008,
and the Read: Vector Length parameter to 3. Within the slave Vision controller,
VisiLogic will write to O 8 - O 10.
# SCADA as the MODBUS master
In the SCADA application, set the Slave: Start of Vector parameter to 35009

(30001 + 5000 + 8) and the Read: Vector Length parameter to 3, enabling the
Master device to write to O 8 - O 10 within the slave Vision controller.

Registers

Read a 9-register long vector of 16-bit integers in a slave Vision controller, starting at
MI 32, via Read Holding Registers (MODBUS COMMAND #03)

# Vision PLC as the MODBUS master
In VisiLogic's Read Holding Registers FB, set the Slave: Start of Vector
parameter to 32, and the Read: Vector Length parameter to 9. Within the slave
Vision controller, VisiLogic will read MI 32 - M| 41.

& SCADA as the MODBUS master
In the SCADA application, set the Slave: Start of Vector parameter to 40033

(40001 + 0000 + 3), and the Read: Vector Length parameter to 9, enabling the
Master device to read Ml 32 - Ml 41 within the slave Vision controller.

Note If, within the Slave: Start of Vector parameter, the selected register type is
¢+ a 32-bit double register (slave addresses 5100 and greater)the preset
vector length must be doubled as well.
If, for example in the VisiLogic Preset Holding Registers FB:
# Slave: Start of Vector parameter is set to 6300, and
# You wish to preset 4 registers, for a total of 16 bytes
# You must set the Preset Vector length to 8.

Note that this means that, in these cases, the Preset: Vector Length
parameter will always be an even number.

Read a 9-register long vector of 32 -bit integers in a slave Vision controller, starting at
SL 32, via Preset Holding Registers (MODBUS COMMAND #16)

# Vision PLC as the MODBUS master

In VisiLogic's Preset Holding Registers FB, set the Slave: Preset Vector
parameter to 6132, and the Read: Vector Length parameter to 18 ( 2x9, in order
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to fit the 32-bit SL registers ). Within the slave Vision controller, VisiLogic will
read SL 32 - SL 41.

SCADA as the MODBUS master

In the SCADA application, set the Slave: Start of Vector parameter to 406133,
and the Read: Vector Length parameter to 18, enabling the Master device to
read SL 32 - SL 41 within the slave Vision controller.

Write a 6-register long vector of 16-bit integers in a slave Vision controller, starting at
MI 32, via Preset Holding Registers (MODBUS COMMAND #16)

Vision PLC as the MODBUS master

In VisiLogic's Preset Holding Registers FB, set the Slave: Start of Vector
parameter to 32, and the Preset: Vector Length parameter to 6. Within the slave
Vision controller, VisiLogic will write to MI 32 - M| 37.

SCADA as the MODBUS master

In the SCADA application, set the Slave: Start of Vector parameter to 40033, and
the Read: Vector Length parameter to 6,enabling the Master device to write to Ml
32 - MI 37 within the slave Vision controller.

MODBUS via GSM or Standard Modem

sp2

Torun MODBUS | Powerup bit

wia landling or 3 =y

GSh modem, use ' "'glgM INEllly1O

the appropriate SH

inyour MODBUS

Scan conditions to

detect when the

modem has c 19 E:] ] MMDEDLU_I"‘

e AR o 1 MoosEm =

finizhed initializing . Irikiskzed B

| El EN__EN { )
..... HDEEUS .
..... EE”.LFIE . . . . .
..... L1 . ME 1 o
_____ Fort Humbes HODBUS_1 Function in o
. DE1

..... . ul:t'.'.'tll E |D .
L D 100 L
..... T”’“E Dul - - . - . - . . . . .
..... nn: - B B . - . - . . . . -
..... Relies R T

Note

M ENCH
MODBUS
SCAN_EX

FODBLS_1

When MODBUS (Serial) is configured to a port linked to a modem, the

+ MODBUS function checks SI 100 Maximum Time Delay between

characters (units 2.5ms) MODBUS + Modem. If SI 100 = 1, a time interval
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of up to 2.5 msecs is permitted between characters, if SI 100 contains 2,
the permitted interval is 5 msecs ( n x 2.5 = interval. Note that the
application must update S| 100 before the MODBUS configuration is
activated.

MODBUS Status Operands

All of the Status operands linked to MODBUS FBs should be assigned Power-up Values; bits
should be reset, and registers initialized to 0.

MODBUS: Configuration FB Status Operand
All MODBUS operations run through a MODBUS configuration placed in the master device's
program.

Function in Progress MB Turns ON when: Turns OFF when
Showsvstatus of * A master Vision *  The MODBUS: Configuration
fgastf?rs MODBUS initiates MODBUS is activated.
onfiguration communication. *  Ananswer is received from a
O Remains ON during slave.
the MODBUS *  The TimeOut defined in the
session. Configuration is exceeded.
*  Certain Status Messages are
given

MODBUS Operation Status Operands
When you place MODBUS operations in your application (Force, Read, Preset, and Loopback
commands), you link the operands below. These show the status of MODBUS sessions.

Status Messages mi *  Automatically initialized to 0 when MODBUS operation is
Shows status of activated.

master's data

requests and the U Updated at the end of each attempt to communicate via

replies the master MODBUS.
receives from the * Indicates status of MODBUS communications, according to the
slaves table below. Note that the current value always shows the

most recent status.
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Status Message

Status OK

Unknown Command Number
This is received from the slave device.

lllegal Data Address

O Master: an invalid address is found by the master before a data request is sent to
a slave. This may result, for example, when an Ml is used to provide vector
length.

* Slave: The slave notifies the master that the data request command includes
invalid addresses.

U Slave--ScanEX: When ScanEX receives an input parameter in the 32-bit range
(for example, 5100{ML}), it automatically takes double-register values.
If, for example, ScanEX receives a Read Register(6) request for 5100, it returns
the values in 5100 and 5101. If, however, ScanEX receives Read Register(6)
request for 5101, it returns Error #2-- since 5101 provides the 'high' bytes of the
32-bit register, it is not a legal address.

Slave to Master: lllegal Data Type Quantity

Number of operands requested by user exceeds the maximum

Note ¢ A MODBUS command cannot read more than 124 16-bit integers, 62 double
registers, 62 float registers, or 1900 bit operands at one time.

In addition, O is not a legal vector length.

Master--Time Out
The amount of time the master will attempt to establish a MODBUS session

No Communication
The MODBUS session cannot be established.

Note ¢ Messages 4 & 5. TimeOut and Number of Retries are defined in the Configuration.
A Retry is an attempt to establish a MODBUS session.

If, for example, TimeOut is defined as 2 seconds, and number of Retries as 3:

- the controller will try to establish the session once, and will continue to try for 2 seconds.

- If the first attempt fails, the Status Message value will be 4, Master TimeOut.

-The controller will try twice more, for a total of 3 retries over 6 seconds.

- If all attempts fail, the Status Message value will be 5.

-If any attempt succeeds, the Status Message will be 0.

*6

Master-slave data incorrectly synchronized

MODBUS

25



MODBUS

26



Total Sessions DW

Acknowledgements DW

SI

100

Description

Maximum Time
Delay between
characters (units
2.5ms) MODBUS +
Modem

MODBUS

Value

When MODBUS (Serial) is configured to a port linked to a modem, the MODBUS
function checks SI 100. If SI 100 = 1, a time interval of up to 2.5 msecs is permitted
between characters, if SI 100 contains 2, the permitted interval is 5 msecs (n x 2.5
=interval.

Note that:

- The power-up value is 1,

- the application must update S| 100 before the MODBUS configuration is activated.
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