Introduction:
Implementation of the MVI156-MCM module for modbus communications:

Initial configuration of the module should be done using the sample ladder file for the
mvi56mcm module. This can be obtained from our ftp site at the following address:
ftp://ftp.prosoft-technology.com/pub/Ladder/MV156_MCM/

You will want to download this file into a new control logix application, or copy it into
an existing application.

I. Module Setup and Overview

First of all, you will want to configure the module Input and Output image size (This will
already be configured if using the sample ladder file, but since proper operation of the
module depends on this, it’s best to verify this configuration). The diagram below shows
the proper configuration for the input and output image size of the module. This field is
also where you will want to change the slot of the module to match your application.

[ Module Properties - Local:1 {1756-MODULE 1.1} 5[
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Type: 178E-MODILE Genenc 1756 Module
Parent Local — Connection Parameters
Azzembly _
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j LConfiguration: |4 I':I ::ll [8-hit)
Comm Format: IData -IMT j Status [nput: I I
Slat; |1 =l
= =l Status Dutput: I
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Make sure that the Comm Format is set for Data-INT. This will set the size for 16-bit
integer values. If this is configured inaccurately, then you will not get the proper size of
the data transfer, or you may get an error for the module that reads: “failed to modify
properties, invalid input size”.

Now that the setup of the module has been verified, you will want to move on to the
configuration of the module for communications. For this you will want to go under the
controller tags location on the project tree. All of the configuration for the module will
be done under the tag MCM. In order for any of the new values entered into these fields
to be used by the module, you will need to either WarmBoot, ColdBoot, cycle power to
the module, or re-download the program to the processor. The diagram below shows all
of the various locations for the module configuration.
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[=]-MCh4 ... {...} FCHMaduleDef
[+]-tCh. 0 odD ef f...1 ... b C M odule
[+]-tCh.CFG_Part {foval} {oaad b C_CgPart
[+]-FCH Part1 f...1 ...} FCK Part]
[+]-MCh.Port2 fewal fonal PCHPort2
[+]-FCH.P1Crmd ... {...} A CHA Crnd[100]
[+]-MCHM.P2Crnd f...1 ...} FACH Crn[100]
[+]-Ch.InStat fewal foaal bACH [nStat
[+-MCH . ReadData .. {...}|Decimal IMT[B00]

[+]-k CH W riteD ata A {.. .1 | Decimal IMT[E00]
[+-MCH.EP ...t fooat FChB ackplane
[+]-M . Port1 AL .. [...1 FCRPort] A
[+]-MChd. Port s ...t fooat FChPort 2w

The tab MCM.ModDef will be used to setup the database of the module. The module
has a 5000 register database that can be used for read and write data for the module. This
area sets up what registers are to be used for read data, and what registers will be used for
write data. The tags label MCM.ReadData and MCM.WriteData will be stored in the
module based on the locations defined under this tag.

MCM.Portl and MCM.Port2 are used to configure the serial ports configuration for
the modbus communications. This area is used to setup the port as a master or slave,
baud rate, protocol, and various other configurations.

The next two tags MCM.P1.Cmd and MCM.P2.Cmd will be used to setup the modbus
master commands for the module. This area will be ignored when the port is configured
as a slave device. Each port can be configured for up to 100 modbus master commands.
The number of commands that will be processed by a master device is based on the tag
MCM.Port?.CmdCount. Only the number of commands specified in this tag location
will be processed by the master.

The tags MCM.InStat and MCM.BP provide status information for the modbus
communications on each of the ports, and the backplane communications of the module
and the Control Logix processor .

Data read from either a master device writing to the port as a slave, or data read from a
slave device will be located in the tag labeled MCM.ReadData. This location is data
read from the MVI156-MCM module back into the control logix processor.

Data placed in the tag name MCM.WriteData is to be used for information that is in the
control logix processor and needs to be written out to the module’s internal database.
This will include information that needs to be written out to a slave device (when setup as
a master), or information that has been written to the module when the port is configured
as a slave.



1. Module Configuration

This section will cover the configuration of the module. Further information on this can
be found in the MVI156-MCM Setup Guide and the MV156-MCM User Manual. Both of
these documents can be found at the following website:
ftp://ftp.prosoft-technology.com/Manuals/MVI156_MCM/

The first step in the configuration of the module is in the tag labeled MCM.ModDef.
This will setup the read and write data locations.

—=-MCM . ModDef fuoa}
[+]-tACH . M odDef \wfriteStartReg 0
[+]-tCH ModDef \winteR egCrt a00
[+]-tACH . MiodDef ReadStartReq (ufn]
[+]-+Ch . ModDef. ReadR egCnt G600
[+]-bA Chd b odDref. EFF ail 0
[+]-bACH . b adDref. E rrStatPte -1

The tags MCM.ModDef.WriteStartReg and MCM.ModDef.WriteRegCnt will be
used to determine which of the module’s 5000 register will be used for data to be written
from the control logix processor out to the MVI5S6MCM module. The WriteStartReg
will be used to determine the starting register location for WriteData [0-599] and the
WriteRegCnt will be used to determine how many of the 5000 registers will be used for
information to be written out to the module. The sample ladder file will setup 600
registers for write data, labeled MCM.WriteData[0-599]. For additional registers, you
will need to change the size of the array from 600 to the value you need (Changing the
array size will zero out all tags in the MCM tag location). Since the module pages data in
blocks of 200 registers at a time, you will want to keep this as a number divisible by 200
and also change rung 10 in the ladder file WriteData. The second LEQ statement will
need the Source B value changed to reflect these new registers. The value in this
statement will need to be equal to the number of registers for write data/ 200. Example
2000 registers will need a value of 10 (10 = 2000/200).

The tags MCM.ModDef.ReadStartReg and MCM.ReadRegCnt will configure in the
same manner, the only difference is that this is for registers to be read from the module
into the control logix processor. You will want to setup this as unique registers, and
make sure that it will not overlap the WriteData registers. To add additional registers for
ReadData you will want to change the array size and modify rung 2 of the ReadData
ladder routine.

The tag MCM.ModDef.BPFail will determine the number of consecutive times that
backplane communications will fail before the module will stop responding on the
modbus ports. A value of zero will have the module respond on the modbus ports even if
the backplane communications has been lost.
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Finally the tag MCM.ModDef.ErrStatPtr determines where in the module database you
will place status information. A value of —1 disables this parameter for the sample
application. All of this information is also available in the MCM.InStat fields.

The following configuration sets up the module database for WriteData[0-599] to be
stored in the module memory at register 0-599, and ReadData[0-599] to be stored in the
module memory at registers 600-1199 like shown below:

—-MCM.ModDef fuoa}
[+]-tACH M iodDoef WwfriteStartReq 1]
[+]-FCH . ModDef. \WiiteR egCrit GO0
[+]-tACH . ModDef ReadStartReg a00
[+]-tCH MiodDref. R eadR eglCnt (ufn]
[+-MCH . ModD et EFF ail 0
[+]-tACH . M odDref. E rStatPte -1

With the above configuration, the following is the layout of the tags and addressing:

Control MVI56MCM
Logix Internal Reg.
Processor Address

(IntAddress)

MCM .WriteData[0] > |0 Data to write to
MCM.WriteData[1] > 1 slaves when
» moduleisa
master or data to
) be read by a
MCM.WriteData[598] > 598 master when the
MCM.WriteData[599] > 599 module is a slave
MCM.ReadData[0] < 600
MCM.ReadData[1] < 601 Data read from
slaves when
< module is master
P or data to be
MCM.ReadData[598] < 1198 written by the
MCM.ReadData[599] « 1199 master when
module is a slave

(Reg 1200-4999
Not used in the
sample program)




I11. Port Setup

The following section will setup the configuration of the port for communications with
the various modbus devices. These values will need to be configured for Portl and Port2.

= MCM Part1 fooa} fooa} MCMPartT
[+]-FCh. Piort] . E nabled 1 Decimal IMT
[+]-FCk. Port]. T ype ] Decimal IMT
[+]-MCH. Port1 . FloatFlag 1] Decimal IMT
[+]-kChA. Part] . FloatStart ] Decimal IMT
[+]-FCh. Port] FloatOffzet ] Decimal IMT
[+]-FCh. Port] . Pratocol ] Decimal IMT
[+]-FCh. Port1 . B audrate 19z00 Decimal IMT
[+]-kAChA. Piart] . Parity ] Decimal IMT
[+]-FChd. Port1. D ataBits a Decimal IMT
[+]-FCh. Port]. StopBits 1 Decimal IMT
[+]-FCk.Port1. RTS0R ] Decimal IMT
[F-+ACkA Port] BT SO n Decimal IMNT
[+]-FCh. Port] MinR esp ] Decimal IMT
[+]-FCh. Port] UzeCTS ] Decimal IMT
[+]-kAChA. Part] . Slavel D ] Decimal IMT
[+]-FACkA. Port] BitlnO fizet ] Decimal IMT
[F]-FACk. Port] swfardl n ffaet ] Decimal IMT
[+]-MCH. Port1. OutOffzet 1] Decimal IMT
[+]-kCh. Port] HoldO fizet ] Decimal IMT
[+]-FCk. Port] . CrndCount 100 Decimal IMT
[+]-FCh. Port] . b inCrdD elay ] Decimal IMT
[+]-kACkA. Port]. CrodE rrPtr 1100 Decimal IMT
[+]-FCh.Port] . RespTO 1000 Decimal IMT
[+]-FCh. Port] R ety Count Z Decimal IMT
[+]-+Ck. Port] . ErrorDelayCrtr ] Decimal IMT

The tag MCM.Portl.Enabled will either enable or disable the port (note: even a port
that is disabled will require valid data values for baud rate, data bits, and stop bits).
Valid values for this location are 0 for disabled, 1 for enabled.
MCM.Portl.Type will determine if the port is to be used as a modbus master port or a
modbus slave port. Valid values for this field are as follows:
0- Modbus master
1- Modbus slave port
2- Modbus slave port with pass thru. This will allow for a write message to this
slave to be passed through the MV156-MCM module database, and go directly
into the ladder logic. This module will set the MCM.BP.LastRead value to 9996
and the modbus write command will be handled by rung 8 in the ReadData ladder
file in the expanded ladder logic. This will allow for an unparsed modbus
message to be moved into the tag location MBMsg[0-499]. Here you will need to



parse out the data value and move it into the appropriate registers using the ladder
logic.

3- Modbus slave port with formatted pass thru and data values swapped. This mode
will allow for the same register to be read and written by a modbus master device,
and will also swap the bytes within the data value (some devices may require the
byte swapping, but with most device you will want to use a value of 4).

4- Modbus slave port with formatted pass thru (no swapping). This mode will also
allow for the same register location to be read and written by the master device.
Rungs 9, 10, and 11 in the ReadData ladder file will handle this information.
Special consideration must be taken into effect when implementing this mode.
Please see the MV156_MCM_User_Manual for more details on this mode of
operation.

Note: Port type 2 through 4 require the expanded ladder logic samples.

The tags MCM.Portl.FloatFlag, MCM.Portl.FloatStart, and
MCM.Portl.FloatOffset can be used to setup floating point data. Please see the Set Up
Guide for more information on these features.

MCM.Portl.Protocol will define whether the module will operate using Modbus RTU
(value of 0), or Modbus ASCII (value of 1). When this is an option, you will want to use
Modbus RTU mode since data transfer in this mode is more reliable and efficient.

MCM.Portl.Baudrate is to be used to setup the baud rate of traffic on the serial port.
Valid values for this field are 110, 150, 300, 600, 1200, 2400, 4800, 9600, 19200, 28800,
384 or 3840 (for 38,400), 576 or 5760 (for 57,600), and 115, 1152, or 11520 (for
115,200).

The tag MCM.Portl.Parity will define the type of parity to be used by that port.
Valid values for this field are 0= None, 1= Odd, 2= Even, 3= Mark, and 4= Space.

The tags DataBits, and StopBits setup how many data bits and how many stop bits will
be used in the Modbus message. Valid values for DataBits are 7 or 8, and valid values
for StopBits are 1 or 2.

Note: Modbus RTU mode will always need to use 8 data bits

The tags MCM.Portl.RTSOn and MCM.Portl1.RTSOff will configure RTS on and off
delays for the port. These values are helpful when the port is using RS-422 or RS-485
wiring. Values in this field are represented in milliseconds. A value of 10 will configure
the delay for 10 milliseconds. Generally a value of 0 for the RTSOff is recommended as
too large of a value in this field can cause you to miss the beginning part of the return
response.

The MinResp tag is used to set the minimum number of milliseconds the port,
configured as a slave, will wait before sending a response back to the master.



UseCTS will enable the use of the cts line. A value of 0 will not enable the CTS line,
while a value of 1 will enable the use of the CTS line.

The tag MCM.Portl.SlavelD will be used to set the slave ID number of the module
when the port is configured as a slave.

The next set of values, BitInOffset, WordInOffset, OutOffset, and HoldOffset will
configure the internal database offset values for that port. This will only be used when
the port is configured as a slave, and when you need to setup specific modbus addressing.
Please refer to the MVI56_MCM_Set_Up_Guide for more details on the use of these
features.

The value CmdCount will configure the number of modbus master commands that the
module will issue to the various slave devices on that port. The value in this field will
determine the number of MCM.P1 or P2.Cmd that the port will scan.

Example: A value of 10 in this field will allow the master to look at P1.Cmd[0] -
P1.Cmd[9].

The MinCmdDelay will setup the minimum number of milliseconds the master will wait
before sending a query out to the slave device. This is a delay time between commands

The CmdErrPtr will determine where in the module database the command errors will
be stored. This will need to be place in a location that is in the ReadData tag location for
this information to be seen. A value of 1100 will place this information in the location
ReadData[500] and will extend for the number of commands that are configured in the
CmdCount field. Each Modbus master command will have an error code associated
with it. A value of 0 indicates that the command is operating properly, for a complete list
of error codes refer to the MVI56_MCM_User_Manual.

MCM.Portl.RespTO will configure the minimum number of milliseconds the port
configured as a master will wait for a response from the slave device. A value of 0 will
default to 1000 milliseconds or 1 second.

RetryCount will set the number of times the master will retry a command to a slave
device before moving on to the next command. A value of 2 will setup 2 retries. This
means that a message will be sent out to the slave device, if there is no response, then the
master will retry that command 2 more times before moving onto the next command in
the scan list.

MCM.Portl.ErrorDelayCntr can be used to setup the number commands that will be
skipped in the P1.Cmd field when a command has gone into error. For most applications
a value of 0 is best for this field, since when configured inaccurately this can cause
communications with the slave devices to cease.



V. Master Command Configuration

The following section will detail the configuration of the Modbus master commands.
This section determines the communications with the master port and the slave devices
that are connected to that port.

[=-tCH.P1Cmd f...1 ...} MM Crnd[100]

EI-MEM.F"I Crnd[i] f...1 { ! MCMCmd
[+-kCk. F1 Crd[D].E nable 1 Decimal INT
[+]-+Ck.P1Crad[0].IntAddress &00 Decimal [MT
[+-kCK. F1 Crad[0]. Palllnt ] Decimal IMT
[+]-+ChA. P1 Crnd[0]. Count 10 Decimal [MT
[+]-+Ch4A. P11 Crnd[0]. Sveap ] Decimal [MT
[+]-+Ch. P1Crad[0]. D evice 1 Decimal [MT
[+]-+CH. P Crnd[0].Furnc 3 Decimal [MT
[+]-tCH.P1 Crnd[0]. D evdsddress ] Decimal IMNT

[=I-kCk.P1Cmd[1] f...1 ...} MCMCmd
[+-+Ck.F1 Crd[1].E nable 1 Decimal INT
[+]-+Ck.P1Crd[1]IntAddres= 9760 Decimal [NT
[+-kACK. F1 Crad[1].Pallint ] Decimal INT
[+]-+Ck. P1 Crd[1]. Count 160 Decimal [MT
[+]-+Ck.PT1Crd[1].Sweap ] Decimal [MT
[+]-+ChA.P1Crd[1].Device 1 Decimal [MT
[+]-+Ch.P1Crod[1].Func: 1 Decimal [MT
[+]-tCH. P Crnd[1].Devdsddress 1] Decimal [MT

The tag MCM.P1.Cmd[0].Enable will need to be configured for the command to be
executed. A value of 0 in this field will disable the command and it will not be sent out
the port. A value of 1 will enable the command to be transmitted by the master every
time it comes to that command in the scan list. If a value of 2 is entered in this field, the
command will only be issued when the data to be written out to the slave device has
changed. This can only be used on write commands to be sent out to the slaves.

IntAddress will determine where in the module’s 5000 register database the data will be
stored to or written from. On a read command this will determine once the information
has been read from a slave, where it will be placed in the module database. On read
commands you will want to configure this for a location that is setup for ReadData. The
internal database location of the ReadData and WriteData tags is determined by the
configuration setup in the MCM.ModDef tag location.

For write data the IntAddress will determine where to obtain the information to be
written out to the slave device. This will need to be a location that is setup as
WriteData.



NOTE: When using a bit level command you will want to define this field at the bit
level. For instance, when using a function code 1,2 for a read command you will need to
have a value of 9600 to place the data in MCM.ReadData[0] (register 600 * 16 bits per
register = 9600). In the above configuration for MCM.P1Cmd[1] a value of 9760 will
place the data in address 610 of the module memory and this will then be stored in
MCM.ReadData[10].

The tag PollInt can be used to setup an interval for the data to be polled at. Values in
this field will represent the number of seconds that a master device will wait before
issuing this command. This is helpful for non-critical information. For example a value
of 60 will setup this command to be issued every 60 seconds or 1 minute.

MCM.P1.Cmd[0].Count will setup how many words (when using a word range read or
write command) or bits will be read from the slave device.

Swap will be used to setup the swapping of the data values received from the slave
device. This is useful when reading floating point data. Valid values for this field are as
follows:

0- Module performs no data swapping (mode that will be used for most

applications).

1- Swap word values from each word pair received.

2- Swap word and byte values for each word pair received.

3- Swap bit values.

Device will determine the modbus slave address that the command will be issued to.
Valid values for a Modbus slave are 1-255. A Device of 0 will be used to issue write
commands to all slaves on this port(cannot be used for read commands).

MCM.P1.Cmd[0].Func will determine the modbus function code that will be issued in
the command to the slave device. Valid values for this field are as follows:
1- Read Coil Status. This will read modbus addresses 0001-9999. These are bit
values used to indicate coil status, and can also be written to using a function code
of 5 or 15.
2- Read Input Coils. This will read modbus addresses 10001-29999. These are also
bit values, but are read only data values.
3- Read Holding Registers. This is to be used for Modbus addresses 40001-47999.
This is a 16 bit word value, and can be written to using the function codes of 6
and 16.
4- Read Input Registers. Will read modbus addresses 30001-39999. These are also
16 bit word values, but are read only data, and cannot be written to by the master.
5- Write Single Coil Status. This will write to modbus addresses 0001-9999. This
command will write to only one coil. If you want to write to multiple coils you
will need to use a function code of 15.
6- Write Single Register. For modbus addresses 40001-47999. This will write one
single register value out to a slave device. For multiple register writes you will
need to use a function code of 16.



15- Multiple Coil Write. This function code will write multiple coil values to the
slave addresses 0001-9999.

16- Multiple Register Write. Will write multiple register values to the slave device
at addresses 40001-47999.

DevAddress will be used to indicate the modbus slave address for the register or registers
associated with that command. This is the offset address for the modbus slave device.
With modbus, to read an address of 40001, what will actually be transmitted out port is a
function code of 03 (one byte) with an address of 00 00 (two bytes). This means that to
read an address of 40501, you would want to put a Func of 3 with a DevAddress of 500.
This applies to modbus addresses 10001-47999. This is why you will always need to
make sure of the function code that is to be used to read or write information from the
slave.

Below is a definition that will help with your DevAddress setup:

FC 1,5, or 15 DevAddress = Modbus address in device — 0001
Example: Modbus address 0001 = DevAddress 0
Modbus address 1378 = DevAddress 1377
FC 2 DevAddress = Modbus address in device — 10001
Example: Modbus address 10001 = DevAddress 0
Modbus address 10345 = DevAddress 344
FC 3,6, or 16 DevAddress = Modbus address in device — 40001
Example: Modbus address 40001 = DevAddress 0
Modbus address 40591 = DevAddress 590
FC 4 DevAddress = Modbus address in device — 30001
Example: Modbus address 30001 = DevAddress 0
Modbus address 34290 = DevAddress 4289

Note: Some devices show their addressing already as an offset address (the address that
actually goes out on the modbus communication line). If your device manufacturer tells
you to use a function code 3 with an address of 100, then that is what you want to use in
the DevAddress field. If they give you the modbus address like shown above, use the
offset formula.



V. Jumper and wiring settings

The MVI56MCM module will support RS232, 422, and 485 wiring. This selection is set

by a jumper on the module shown in the following picture:
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The setup jumper should always be in the UNJUMPERED position, unless instructed by
the factory to install this jumper. Each of the PRT jumpers is clearly labeled. PRT2 is
the label for P1, and PRT3 is the jumper setting for P2 (the bottom port).

The following is the wiring diagram for each type of cable:

RS-232

When the RS-232 interface is selected, the use of the modem control lines is user definable. If
no modem control lines will be used, the cable to connect to the port is as shown below:

MVI56-MCM Modbus Port RS-232 Cable (No Handshaking)

DB-9 Male RS-232 Host
RxD 2 TXD
TxD 3 RxD
COM 5 CcoM

The RTS line is controlled by the RTS on and off parameters set for the port. If the CTS line is
used (usually only required for half-duplex modems), the RTS and CTS lines must either be
connected together or connected to the modem. The diagram below displays the cable
required when connecting the port to a modem.



MVI56-MCM Modbus Port RS-232 Cable (Use CTS Line and Modem)
DB-9 Male Modem

RxD RxD

TxD TxD

co|\1 ajw]|n®~

COM COM
RTS RTS
CTS CTS

RS-485

When the RS-485 interface is used, a single two or three wire cable is required. The use of
the ground is optional and dependent on the RS-485 network. The cable required for this
interface is shown below:

MVI56-MCM Modbus Port RS-485

DB-9 Male RS-485 Device
TxD/RxD+ 1 TXD/RxD+
TxD/RxD- 8 TxD/RxD-
GND 5 GND

RS-422

When the RS-422 interface is used, a four or five wire cable is required. The use of the ground
is optional and dependent on the RS-422 network. The cable required for this interface is
shown below:

MVI56-MCM Modbus Port RS-422 Cable

DB-9 Male RS-422 Device
™D+ |1 RxD+
TxD- 8 RxD-

COM 5 COM
RxD+ |2 TXD+
RxD- E TxD-

The above wiring diagrams show the pins used for each of the different wiring types.

The module ships with a DB9 to RJ45 connector to ease in the wiring to the module. If
you wish to make your own RJ45 connection to go directly into the module then you will
use the same pins as specified above. The wiring of the RJ45 to DB9 adapter cable is just
a straight through cable (pin 1 on RJ45 to pin 1 on DB9, 2-2, 3-3, etc...)

When using RS485 wiring, if you do not have communications at first, try switching the
+ and - lines. Different device manufacturers have different interpretations of + and -.

The module ships with 2 DB9 to screw terminal adapters (1454-9F). These are designed
to make an easy connection to the module when using RS422 or RS485 (not to be used
for RS232 mode).



This manual was designed to ease implementation of ProSoft Technology’s MVI156-
MCM module. Not all of the features and specifications of the module were described in
this manual. For complete functionality of the module you will need to reference the
following documents:

MVI56_MCM_User_Manual

These documents can be found at on our ftp site at the following location:
ftp://ftp.prosoft-technology.com/pub/Manuals/MV156 MCM
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