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Important Safety Information

North America Warnings

A Warning - Explosion Hazard - Substitution of components may impair suitability for Class I, Division 2.

B Warning - Explosion Hazard - When in Hazardous Locations, turn off power before replacing or rewiring
modules.

C Warning - Explosion Hazard - Do not disconnect equipment unless power has been switched off or the area is
known to be nonhazardous.

D Class 2 Power

ATEX Warnings and Conditions of Safe Usage:

Power, Input, and Output (I/O) wiring must be in accordance with the authority having jurisdiction

A Warning - Explosion Hazard - When in hazardous locations, turn off power before replacing or wiring modules.

B  Warning - Explosion Hazard - Do not disconnect equipment unless power has been switched off or the area is
known to be non-hazardous.

C These products are intended to be mounted in an IP54 enclosure. The devices shall provide external means to
prevent the rated voltage being exceeded by transient disturbances of more than 40%. This device must be used
only with ATEX certified backplanes.

D DO NOT OPEN WHEN ENERGIZED.

<Ex>

N3G

ExnA T5

0°C <=Ta<=60°C

-25°C <= Ta <= 70°C (XT models only)

Il — Equipment intended for above ground use (not for use in mines).
3 — Category 3 equipment, investigated for normal operation only.
G — Equipment protected against explosive gasses.

<cULus>

E183151

Class |, DIV 2, groups A,B,C,D

T5 for all models

0°C to +60°C

-25°C to +70°C (XT models only)

Battery Life Advisory

Note: Modules manufactured after April 1st, 2011 do not contain a battery. For modules manufactured before that
date the following applies:

The module uses a rechargeable Lithium Vanadium Pentoxide battery to back up the real-time clock and CMOS
settings. The battery itself should last for the life of the module. However, if left in an unpowered state for 14 to 21
days, the battery may become fully discharged and require recharging by being placed in a powered-up ControlLogix
chassis. The time required to fully recharge the battery may be as long as 24 hours.

Once it is fully charged, the battery provides backup power for the CMOS setup and the real-time clock for
approximately 21 days. Before you remove a module from its power source, ensure that the battery within the module
is fully charged (the BATT LED on the front of the module goes OFF when the battery is fully charged). If the battery
is allowed to become fully discharged, the module will revert to the default BIOS and clock settings.

Note: The battery is not user-replaceable or serviceable.
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11

Start Here

In This Chapter
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« Connecting Your PC to the ControlLogix Processor.............ccccveevvveenne 30
< Downloading the Sample Program to the Processor.............ccccccuveennee. 31

To get the most benefit from this User Manual, you should have the following
skills:

Rockwell Automation® RSLogix™ software: launch the program, configure
ladder logic, and transfer the ladder logic to the processor

Microsoft Windows®: install and launch programs, execute menu
commands, navigate dialog boxes, and enter data

Hardware installation and wiring: install the module, and safely connect
Modbus and ControlLogix devices to a power source and to the MVI56E-
MCM module’s application port(s)

System Requirements

The MVI56E-MCM module requires the following minimum hardware and
software components:

Rockwell Automation ControlLogix® processor (firmware version 10 or higher)
with compatible limited voltage power supply and one free slot in the rack for
the MVI5S6E-MCM module. The module requires 800mA of available 5 VDC
and 3 mA of available 24 VDC power.

A

Rockwell Automation RSLogix 5000 programming software

o Version 16 or higher required for Add-On Instruction
o Version 15 or lower must use Sample Ladder, available from
www.prosoft-technology.com

Rockwell Automation RSLinx® communication software version 2.51 or higher
ProSoft Configuration Builder (PCB) (included)

ProSoft Technology, Inc. Page 9 of 209
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Pentium® Il 450 MHz minimum. Pentium Il 733 MHz (or better)
recommended

Supported operating systems:

o Microsoft Windows 10

Microsoft Windows 7 Professional (32-or 64-bit)

Microsoft Windows XP Professional with Service Pack 1 or 2
Microsoft Windows Vista

Microsoft Windows 2000 Professional with Service Pack 1, 2, or 3
o Microsoft Windows Server 2003

128 Mbytes of RAM minimum, 256 Mbytes of RAM recommended
100 Mbytes of free hard disk space (or more based on application
requirements)

256-color VGA graphics adapter, 800 x 600 minimum resolution (True Color
1024 x 768 recommended)

O
(@)
O
O

Note: The Hardware and Operating System requirements in this list are the minimum
recommended to install and run software provided by ProSoft Technology®. Other third party
applications may have different minimum requirements. Refer to the documentation for any third
party applications for system requirements.

Note: You can install the module in a local or remote rack. For remote rack installation, the module
requires EtherNet/IP or ControlNet communication with the processor.

Deployment Checklist

Before you begin configuring the module, consider the following questions. Your
answers will help you determine the scope of your project, and the configuration
requirements for a successful deployment.

1

Are you creating a new application or integrating the module

into an existing application?
Most applications can use the Sample Add-On Instruction or Sample Ladder
Logic without any edits to the Sample Program.

Which slot number in the chassis will the MVI56E-MCM

module occupy?

For communication to occur, you must enter the correct slot number in the
sample program.

Are RSLogix 5000 and RSLinx software installed?
RSLogix and RSLinx are required to communicate to the ControlLogix

processor (1756-L1, L55, L61 & L63). Sample Ladder programs are available
for different versions of RSLogix 5000.

Page 10 of 209 ProSoft Technology, Inc.
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4 How many words of data do you need to transfer in your
application (from ControlLogix to Module / to ControlLogix from Module)?

The MVI56E-MCM module can transfer a maximum of 10,000 (16-bit)
registers to and from the ControlLogix processor. The Sample Ladder
transfers 600 words to the ControlLogix processor (into the Read Data array),
and obtains 600 words from the ControlLogix processor (from the Write Data
array)

5 Will you be using the module as a Modbus Master or Modbus
Slave? Will you be transferring data using Modbus RTU or Modbus ASCII?

Modbus is a Master/Slave network. Only one Master is allowed on the serial
communications line (max 32 devices/RS485). The Master is responsible for
polling data from the Slaves on the network.

6 For a Modbus Master, what Slave Device Addresses and
Modbus Data Addresses do you need to exchange data with on the Modbus
network?

For a Modbus Master, you must know the Slave Device Address number of
each Slave device to poll. You also need the Modbus address (for example,
coil 00001, register 40001) of the data to read from or write to each Slave
device.

7 For a Modbus Slave, how many words or bits of data do you
need to send to the Master device?
The MVI56E-MCM module can send data to a Modbus Master as Ox coll
data, 1x input coil data, 3x input registers, and 4x holding registers. The
sample program transfers 600 (16-bit) words or 9600 bits to the ControlLogix
processor, and 600 (16-bit) words or 9600 bits from the ControlLogix
processor.

8 Serial Communication Parameters for the Modbus network:

Baud rate?

Data bits?

Parity?

Stop bits?
Required for both Master and Slave configurations.

9 Wiring type to use (RS232, 422 or 485). Configured by
Setting Jumpers.
Required for proper implementation of the module in Master and Slave
configurations.

Note: If you are using RSLogix 5000 version 16 or newer, refer to Before You Import the Add-On
Instruction (page 16).

For RSLogix 5000 version 15 and earlier, refer to Using the Sample Program - RSLogix 5000
Version 15 and earlier (page 189).

Most applications can use the Sample Ladder Logic without modification.

ProSoft Technology, Inc. Page 11 of 209
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1.3

1.4

Package Contents

The following components are included with your MVIS6E-MCM module, and are
all required for installation and configuration.

Important: Before beginning the installation, please verify that all of the following items are
present.

Qty. Part Name Part Number Part Description

1 MVI56E-MCM Module MVI56E-MCM Modbus Communication Module

2 Cable Cable #14, RJ45to For DB9 Connection to Module’s
DB9 Male Adapter  Application Serial Port
cable

2 Adapter 1454-9F Two Adapters, DB9 Female to Screw

Terminal. For RS422 or RS485
Connections to Port 1 and 2 of the Module

If any of these components are missing, please contact ProSoft Technology
Support for replacement parts.

Setting Jumpers

There are three jumpers located at the bottom of the module. The first two
jumpers (P1 and P2) set the serial communication mode: RS-232, RS-422 or RS-
485.

The following illustration shows the MVI56E-MCM jumper configuration, with the
Setup Jumper OFF.

T
|
o
[ap]
iy
%)
o

RS-422— O O
O O

RS-485—+ O

The Setup Jumper acts as "write protection" for the module’s firmware. In "write
protected" mode, the Setup pins are not connected, and the module’s firmware
cannot be overwritten. The module is shipped with the Setup jumper OFF. Do not
jumper the Setup pins together unless you are directed to do so by ProSoft
Technical Support (or you want to update the module firmware).

The following illustration shows the jumper configuration with the Setup Jumper
OFF.
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Note: If you are installing the module in a remote rack, you may prefer to leave the Setup pins
jumpered. That way, you can update the module’s firmware without requiring physical access to
the module.

Security considerations:
Leaving the Setup pin jumpered leaves the module open to unexpected firmware updates.

You should consider segmenting the data flow for security reasons. Per IEC 62443-1-1, you should
align with IEC 62443 and implement segmentation of the control system. Relevant capabilities are

firewalls, unidirectional communication, DMZ. Oil and Gas customers should also see DNVGL-RP-
G108 for guidance on partitioning.

You should practice security by design, per IEC 62443-4-1, including layers of security and
detection. The module relies on overall network security design, as it is only one component of
what should be a defined zone or subnet.

1.5 Installing the Module in the Rack

Make sure your ControlLogix processor and power supply are installed and
configured, before installing the MVI56E-MCM module. Refer to your Rockwell
Automation product documentation for installation instructions.

Warning: You must follow all safety instructions when installing this or any other electronic
devices. Failure to follow safety procedures could result in damage to hardware or data, or even
serious injury or death to personnel. Refer to the documentation for each device you plan to
connect to verify that suitable safety procedures are in place before installing or servicing the
device.

After you have checked the placement of the jumpers, insert the MVIS6E-MCM
into the ControlLogix chassis. Use the same technigue recommended by
Rockwell Automation to remove and install ControlLogix modules.

You can install or remove ControlLogix system components while chassis power
is applied and the system is operating. However, please note the following
warning.

Warning: When you insert or remove the module while backplane power is on, an electrical arc
can occur. An electrical arc can cause personal injury or property damage by sending an
erroneous signal to the system’s actuators. This can cause unintended machine motion or loss of
process control. Electrical arcs may also cause an explosion when they happen in a hazardous
environment. Verify that power is removed or the area is non-hazardous before proceeding.
Repeated electrical arcing causes excessive wear to contacts on both the module and its mating
connector. Worn contacts may create electrical resistance that can affect module operation.
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1 Align the module with the top and bottom guides, and then slide it into the
rack until the module is firmly against the backplane connector.

MVISEE Module

With a firm, steady push, snap the module into place.

Check that the holding clips on the top and bottom of the module are securely

in the locking holes of the rack.

4 Make a note of the slot location. You must identify the slot in which the
module is installed in order for the sample program to work correctly. Slot
numbers are identified on the green circuit board (backplane) of the
ControlLogix rack.

5 Turn power ON.

w N

Note: If you insert the module improperly, the system may stop working or may behave
unpredictably.

Note: When using the MVIS6E-MCMXT, you must use the 1756-A5XT or 1756-A7LXT chassis. In
these chassis, modules are spaced further apart than in standard ControlLogix chassis. Blank
spacers are inserted between active modules.
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1.6 Creating a New RSLogix 5000 Project

1 Open the FILE menu, and then choose NEWw.

5 Edit View Search Logic Communications Tools Wi

New... Crl+M
Cpen. .. Ctrl+0

By, (o

2 Select your ControlLogix controller model.
Select the REVISION of your controller. Depending on the revision, there may
be some small differences in the appearance of dialog boxes from the ones
shown in this Guide.

4 Enter a name for your controller, such as My_Controller.
5 Select your ControlLogix chassis type.
6 Select SLOT O for the controller.
7 Click OK
New Controller rz|
endor: Allen-Bradley
Type: |1?58-L83 ControlLogix5563 Contraller v| [ 0K ]
Revision:
[ Redundancy Enabled
Marme: | by_Controller |
Description:
Chassis Type: |1?58-A4 4-Slot CantrolL ogix Chassis v|
Slat:
Create In: |C:\Program Files'Rockwel S oftwarehRSLogix SO00NEMLNW20MEin | [ Browse...
Security Authority: | Ma Protection i |
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1.6.1 Before You Import the Add-On Instruction

Note: This section only applies if your processor is using RSLogix 5000 version 16 or higher. If you
have an earlier version, please see Using the Sample Program - RSLogix 5000 Version 15 and
earlier (page 189).

Two Add-On Instructions are provided for the MVIS6E-MCM module. The first is
required for setting up the module; the second is optional.

Download them from www.prosoft-technology.com. Save them to a convenient
location in your PC, such as Desktop or My Documents.

File Name Description
MVIS6EMCM_AddOn_Rung_v2_8.L5X. A L5X file containing Add-On Instruction, user defined
newer version may be available at data types, controller tags and ladder logic required
www.prosoft-technology.com to configure the MVI56E-MCM module
MVI56(E)MCM_Optional_AddOn_Rung_v1_2 Optional L5X file containing additional Add-On
.L5X. A newer version may be available at Instruction with logic for changing Ethernet
www.prosoft-technology.com configuration and clock settings.

About the Optional Add-On Instruction
The Optional Add-On Instruction performs the following tasks:
¢ Read/Write Ethernet Configuration

Allows the processor to read or write the module IP address, subnet mask,
and network gateway IP address.

e Read/Write Module Clock Value
Allows the processor to read and write the module clock settings. The
module's free-running clock also stores the last time that the Ethernet
configuration was changed or the last time the module was restarted or
rebooted. The date and time of the last change or restart is displayed on the
scrolling LED during module power-up/start-up sequence.

For more information, see Using the Optional Add-On Instruction (page 180).

Note: You can also set the date and time from the module's Connect to the Module’s Web Page
(page 118).

Important: The Optional Add-On Instruction supports only the two features listed above. You must
use the regular MVI56E-MCM Add-On Instruction for all other features including backplane transfer
and Modbus data communication.
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1.6.2 Creating the Module

1 Add the MVI56E-MCM module to the project.

In the CONTROLLER ORGANIZATION window, select I/O CONFIGURATION and
click the right mouse button to open a shortcut menu. On the shortcut menu,
choose NEwW MODULE...

-5 1/0 Configuration
g X 1756 Backplane, 1756-A
4 [0] 17556-L63 My _Cor

j Mew Module. ..

This action opens the SELECT MODULE dialog box. Enter generic in the text
box and select the GENERIC 1756 MODULE. If you're using a controller
revision of 15 or less, expand OTHER in the SELECT MODULE dialog box,
and then select the GENERIC 1756 MODULE.

Select Module Type

Catalog | Module Dizcovery | Favorites

|generic | Clear Filters
[=] Module Type Category Filers N [m] Module Type Yendor Filters L’
O Allen-Bradley
Communication —1H 8
O O
O | . v
@ B |@ B

Catalog Mumber Description

1756-M085EG 8 Axis Generic SERCOS Interface
1756-MODULE  Generic 1756 Module

MYISEE-GSC  Gemeric ASCI 5 erial Communication Interface

< %
3 of 125 Module Types Found Add to Favarites
[] Close on Create Create ] [ Cloze ] [ Help ]
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2 Click CREATE. This action opens the NEw MODULE dialog box.

New Module E|
Tupe: 175E-MODULE Genenc 1756 Module
Parent: Local Connection Parameters
Agzembly
Instance: Size:
Mame: | Input: 240 JZI [16-bit]
Description: Output: 48 JZI [16-bit]
LConfiguration: 0 _|:| [B-bit]

Comm Farmat: |Data-INT j ,— ,—

Slot: 1 J;I ,—

Iv Open Module Properties ,Tl Cancel | Help
3 Inthe NEw MoDULE dialog box, enter the following values.
Parameter Value
NAME MCM
DESCRIPTION Enter a description for the module. Example: Modbus

Communication Module
CoMM FORMAT Select DATA-INT
SLoT Enter the slot number in the rack where the MVIS6E-MCM
module is located

INPUT ASSEMBLY INSTANCE 1
INPUT SIZE 250
OuTPUT ASSEMBLY INSTANCE 2
OuTPUT SIZE 248

CONFIGURATION ASSEMBLY INSTANCE 4

CONFIGURATION SIZE 0

Important: You must select the COMM FORMAT as DATA - INT in the dialog box, otherwise the
module will not communicate over the backplane of the ControlLogix rack.

4 Click OK to continue.
5 Edit the Module Properties.
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Select the REQUESTED PACKET INTERVAI value for scanning the 1/0O on the
module. This value represents the minimum frequency at which the module
will handle scheduled events. This value should not be set to less than 1
millisecond. The default value is 5 milliseconds. Values between 1 and 10
milliseconds should work with most applications.

B Module Properties: Local:1 (1756-MODULE 1.1)

General Connection ] Module Info ] B ackplane ]

Bequested Packet Interval [RPI): E.DEli mz  [0.2-750.0 ms)
™ Inhibit Module

I~ Major Fault On Contraller IF Connection Fails Wwhile in Run Mode

Madule Fault

Status: Offline 0K | Cancel | | Help |

6 Click OK to save the module and close the dialog box. Notice that the module
now appears in the CONTROLLER ORGANIZATION window.

&5 Controller My_Controller
& Controller Tags
(3 Controller Fault Handler
3 Power-Up Handler
&5 Tasks
-3 MairTask
+ Eﬁ MainProgram
23 Unscheduled Programs
=5 Mation Groups
3 Ungrouped Axes
3 Add-On Instructions
-5 Data Types
[ User-Defined
+ Eﬁ Strings
[ add-On-Defined
-3 Predefined
+- 3 Module-Defined
3 Trends
£5] 1/0 Configuration
-3 1756 Backplane, 1756-44
fo [0] 175663 My_Controller

iR [1] 1756-DMPHET

ProSoft Technology, Inc. Page 19 of 209



Start Here
User Manual

MVI56E-MCM ¢ ControlLogix Platform

Modbus Communication Module

1.6.3 Import the Ladder Rung

1 Inthe CONTROLLER ORGANIZATION window, expand the TAsks folder and

subfolders until you reach the MAINPROGRAM folder.

2 In the MAINPROGRAM folder, double-click to open the MAINROUTINE ladder.
3 Select an empty rung in the routine, and then click the right mouse button to
open a shortcut menu. On the shortcut menu, choose IMPORT RUNGS...

& RSLogix 5000 - My_Controller [1756-L71 20.12]* - [MainProgram - MainRoutine*] (&=
Bf Fle Edt View Search logic Communications Tools Window Help -5 X
25E & - v ERG B IR Q] v 9
Olfline 1. FAUN W T Fah [8_ETHP2010.1 2 185\ Backslane > =
No Forces b, F [ @
No Edts B g oo Sloa « H ,
B | €| 3|\ Favorites {Eaaon X Aams f B R TimeriCourder A 1
&=l {53 Controller My_Cankroller
A controller Tags =
1 Controller Faukt Handier
1 Power-Up Handler
-3 Tasks
= 5@ MainTask
= £ MainProgram
[ Progeam Tags
[£3 MainRoutine
1 Unscheduled Programs | Phases AddRung @HR
= 5] Mation Groups Edi Rung Enter
1 Ungrouped Axes
& (3 Add-On Instructions
=459 Data Types et Rl
[ g User-Defined
s Ly Strings
® () Add-On-Defined
(i Predefined
# L Module-Defined
(3 Trends
=3 1fo Configuration
= @ 1756 Backplane, 1756-A4
9 [0 1756-L71 My_Controller v
[1] 1756-MODLLE MCH ' 3
o, - Fung (End) of 0 &PP

Add Ladder Element... Alt-+Ins

4 Navigate to the location on your PC where you Before You Begin (page 16)
the Add-On Instruction (for example, My Documents or Desktop). Select the

MVIS6EMCM_ADDON_RUNG_Vv2.8.L5X file.

Import Rungs

3

Look jn: | @ Desktop w | o T e ,
LY ﬂ My Documenkts
A\ :? :J My Complter
My Recent ‘3 My Metwork Places
Documents .
(1
Desktop
My Documents
My Computer
File name: [MVISEEMCM_Addin_Rung_v2_8.L5% | Impart.._
[ File:s of type:
by Metwork, Filez containing: b=
Places
Intg: Eﬁ
[] Ovenwrite Selected Rungs
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This action opens the IMPORT CONFIGURATION dialog box. Click TAGS under
MAINROUTINE to show the controller tags that will be created. Note that if you

are using a controller revision number of 16 or less, the IMPORT

CONFIGURATION dialog box does not show the IMPORT CONTENT tree.

B Import Configuration

&5 fnd |

Find Withir: Final Mame

L e s

Y B (G ]

<

Import Content:
8 MainT ask, Configure Tag References
3 ea MalnF'lD_gram - | Impiort Narne | Operation |_:_J| Final Name | Data Type | D escription
43 E MainRoutine [Rungs]
£5 References | ﬂ A0ISEMCH Create 1 | ADISEMCM ADISEMCM

3 | ﬂ Local:1:l Undefined |1 | LocakT:l
[Fr) Add-On Instructiory) || ﬂ Local1:0 Undefined | J |Local1:0
] Data Types | H mMoM Create 1 MM MCMModul...

>

SR

B LV

e e PR P

5 If you are using the module in a different slot (or remote rack), edit the
connection input and output variables that define the path to the module. Edit
the text in the FINAL NAME column (NAME column for controller revision 16 or
less). For example, if your module is located in slot 3, change Local:1:1 in the
above picture to Local:3:l. Do the same for Local:1:O. If your module is

located in Slot 1 of the local rack, this step is not required.

6 Click OK to confirm the import. RSLogix will indicate that the import is in

progress:

Importing

Creating routine: Prescan

ProSoft Technology, Inc.
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When the import is completed, the new rung with the Add-On Instruction will

be visible as shown in the following illustration.

¥4 RSLogix 5000 - My_Controller [1756-163 20.11]* - [MainProgram - MainRoutine*]

Ef Fle Edit View Search Logic Communications Tools ‘Window Help - X
BEE & 4B v ARGk FE
Offfine . ™ AUN N Path: [A8_ETHIP-2110.1.3 1838 Backplans\0* -] &
Mo Forces - F ok @
BAT
No Edits .2, = 4 4
i I A X AT K A
Co nizer |E\ B o
=5 Contraller My_Controllsr —
Cortraler Tags Ad-0n - MISEE-MCM ~
(3 controller Fault Handler modules
[ Pawer-Up Handler CISBMCH
2-E5 Tasks 0 Acid-0n - WVISBE-MCM modules —
=5 MainTask ACISEMCH AOISEMCM | .
= a MainProgram Connection_ingut Local 11 Data
Connection_Output Local1:0 Data
MCH MCH
(23 Unscheduled Programs | Phases
= £ Mation Groups
(£ Ungrouped Axes
Endd
= {5 Add-On Instructions et
({3 a0ISEMCM
(27 Data Types
(33 Trends
= 3 1jo Configuration
(=89 1756 Backplane, 1756-A4
0 [0] 1756-L63 My_Contraller 2
B [171756-MODLILE ct IMai“Rmm“e‘ﬁ n 5
Ready Rung 0 of 1 APP

The procedure has also imported new User Defined Data Types, Controller

Tags, and the Add-On Instruction for your project.

J el 2]

«|v [ Favortes 3, Add-On £

Save the application and then download the sample ladder logic into the

processor.
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1.6.4 Adding Multiple Modules (Optional)

Important: If your application requires more than one MVIS6E-MCM module in the same project,

follow the steps below.

1 Inthe I/O CONFIGURATION folder, click the right mouse button to open a
shortcut menu, and then choose NEw MODULE.

& 5 Find |

Find ‘ithin: Final Mame

Import Content:

8 MainT ask
E8 MainProgram
_.:J Eij MainR outine [Rungs]
£ References
i Tags
Add-On Instruction
[iata Types
v Other Components
@ Ermorg M amings

W

3

Configure Tag Heferences

v B (R ]

| Imnport M ame | Operatioh |_.:J| Fihal Mame [ |_’2?'| Alias Far | Data Type | D escription
| ﬂ ADISEMMETC | Use Existing ADISEMMNETC = ADISEMME...
- ﬂ Local:1:l UUse Existing | |3 Local1:l ﬂ | AB1TEE_M...
- 8| Locatt Use Existing | (4 |\7' v| 5h0W1|AIITags v|
18 MMETC Use Esisting
|Name =3 | |Data Type Description | ~
E +-AOISEMMETC ACISEMMETC Addd-On for M.
E 4| -Local1:C AB:T5E_MMODULE:C:0
E +-Local1:l ABATSE_MODULE_INT ..
E +Local1:0 ABATSE_MODULE_INT ..
+|Local2:C AB:ATSE_MMODULE:C:0
+ Local:2l ABATSE_MODULE_INT....
E ¥ Local 20 ABATSE_MODULE_INT ..
E +-MMNETC MNETCMODULEDEF This defines th...|
v
<
S

ProSoft Technology, Inc.
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2 Select 1756-MODULE. If you're using a controller revision of 16 or less,
expand OTHER in the SELECT MODULE dialog box, and then select the 1756-
MODULE.

Select Module Type

Catalog

| Module Dizcavery | Favorites

|generic |

Clear Filters

Hide Filters 2

E
O
O

todule Type Category Filters ~

Communication

=
Allen-Bradley
O

O
O
<

Module Type Wendor Filters -~

<

Catalog Mumber

Description

1756-M085EG 8 Axis Generic SERCOS Interface
1756-MODULE  Generic 1756 Module

MYISEE-GSC  Gemeric ASCI 5 erial Communication Interface

>

3 of 125 Module Types Found

Add to Favorites

[] Close on Create

Create] [ Cloze ] [ Help ]

3 Fill the module properties as follows:

Parameter Value

NAME Enter a module identification string. Example: MCM_2.

DESCRIPTION Enter a description for the module. Example: ProSoft Modbus
Communication Module.

CoMM FORMAT Select DATA-INT.

SLot Enter the slot number in the rack where the MVI5S6E-MCM
module is located.

INPUT ASSEMBLY INSTANCE 1

INPUT SIZE 250

OUTPUT ASSEMBLY INSTANCE 2

OuTPUT SIZE 248

CONFIGURATION ASSEMBLY INSTANCE 4

CONFIGURATION SIZE 0

4 Click OK to confirm. The new module is now visible:

=5 1/ Configuration
-4 1756 Backplane, 1756-A4
fa [0] 1756-L63 My_Contraller
8 [1] 1756-MODULE MCM

il [2] 1756-MODLILE MCM_2

5 Expand the TAsKS folder, and then expand the MAINTASK folder.
6 Inthe MAINPROGRAM folder, double-click to open the MAINROUTINE ladder.
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7 Select an empty rung in the routine, and then click the right mouse button to
open a shortcut menu. On the shortcut menu, choose IMPORT RUNGS...

fa RSLogix 5000 - My_Controller [1756-L71 20.12]* - [MainProgram - MainRoutine*]

" 7 Enesgy Storage
No Edits 2 =i

ont
A Controller Tags
1 Contreller Faut Hander
L1 Power-Up Handler
5 Tasks
= 5 ManTask
= B MainProgram
Program Tags
MainRoutine
£ Unscheduled Programs | Phases
= 5 Mation Groups
3 Ungrouped Axes
& (53 Add-On Instructions
=) (23 Daka Types
® [ User-Defined
[+ L Strings
@ L Add-On-Defined
s Cpf Predefined
# Ly Module-Defined
(3 Trends
=59 10 Configuration
= 69 1756 Backplane, 1756-A4
0 [0] 1756-L71 My_Controller
8 [1]1756-MODULE MCM

View Search Llogic Commumications Tools Window Help

B Fie Edt

EEH & $Ee
Offine . 7 RUN
Ho Forces », F oK

v £aG VE @
— Path [AB_ETHIP-2\10.1:3 183\Backplan=\0* -] &
« H o AF A L 0 r

D | & |\ Favorites {Raaon % Al £ BF K Twmericourter 1

g X

Add-On - MYISE-MCH
¥ cururg Chri4x macles.
OISEMCM:
B Copy Rung CilsC Aadd-0n - MVISEE-MCM modules
& ACISEMCM Aosemom L]
Cornection_npt Locak 11 Deda
Cornection_Ouiput Local1:0 Data
Delete Rung el MM MCM
Add Rung Chrl+R
Edit Rung Enter
wa Ed Rung Comment Chrl+D
[ motRwgs.
Export Rungs. ..
lMainRauli verify Rung
GoTe... Chl+G Rung 0of | Laitid
‘ Add Ladder Elemert.., Alb+ins

8 Select the MVIS6EMCM_ADDON_RUNG_V2_8.L5X file, and then click

IMPORT.
Import Rungs

My Recent
Documnents

?i_-

Desktop

My Documents

My Computer

by Metwork,
Places

Look in: | @ Desklop

]
v| @ F @

@ My Documents
5} My Computer
‘QMV Metwark Places

C1M_AddOn_Rung

File name: | MWISEEMCM_AddOn_Rung_ w2 815

V| [ Import... ]

Filez of type:

Files containing:

H
B

[] Oxenite Selected Rungs

Inta:

ProSoft Technology, Inc.
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9 This action opens the IMPORT CONFIGURATION window. Click TAGS under
MAINROUTINE to show the tags that will be imported.

M Import Configuration

&% Fne| v &% [Find/Replce..
Find within: Final Name
Import Content:
& ManTosk
y e Mainpro_g[am . | Import Name | Operation |_:_|| Final MName ) |§?| Aliaz For | Data Type | Deseription
43 Eij MainRoutine [Rungs)
5 References - 8 anisEMcM Create 1 | ADISEMCM = ADISEMCH
E - 8| Locatt: Undefined | |Local1:l ABTTRE b
By Add-On Instructiony] || ﬂ Local1:0 Urndsfired | Locak1:0 ABTEE N
By Data Types 1 mow Create L MCM = MChibodul...
< >
L et i oy A Y e A e e R Y
10 Associate the 1/O connection variables to the correct module. The default
values are Local:1:1 and Local:1:0 so you may have to edit the FINAL NAME
field to change the values. You can also click the drop-down arrow to select
the correct name.
Mpo | |
Find: | v &8 [FindReplce..
Find “#ithin: Final Marme
Import Content:
£ MainT ask Configure Tag Heferences
b zinFrogram y . r- " —
Oy E‘j MainRoutine (Rungs) | Irnport Narme | Dperatl.orT |_4_|| Final Name [} |_’§?‘| Alias For | Data Type | Description
£ References - 8 acisemcM Use Existing A0ISEMCM = ADISEMCM
O3 @ Tags | 18 Locain Use Existing | |4 | AE1TEE_M...
Add-0n Instuction:| || il Locaito Use Existing | 1 |‘i(. v| ShDWilAIITags v|
Data Types | ﬂ M Create B
|Name ::| |Data Type Description | -
ﬂ F|-ADISERCH AISERCH Acld-On - WIS
ﬂ +|-Local1:C ABATS6_MODULE C:0
ﬂ +-Local1:l AR TSE_MODULE_INT ...
E F|-Local1:0 ABTSE_MODULE_INT ..
F|-Local2C ABTS6_MODIULE C:0
+ Local:2l ABTSE_MODULE_INT ..
E +|-Local2 0 ABTSE_MODULE_INT ..
E F[-PACHK MChModuleDet Thiz ohject co... |
¢ v
PN S NP SR N R e
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11 Change the default tags MCM and AOIS6MCM to avoid conflict with existing
tags. In this step, append the string "_2", as shown in the following

illustration.

M Import Configuration

X

&5 Fnd | v| &8 [Find/Replace..
Find *withir: Final Name:
Impart Content:
£ MainT ask Configure Tag Heferences
y MainF‘ro_gram . | Imnport Name: | Operation |_:_|| Final Narne [ |§?| Alias Faor | Data Type | Description
B MainR outine [Rungs]
reate .
£ Refererces | ﬂ ADISEMCH Creat | ADISEMCM_2 = A0I5EMCH
3 | ﬂ Local:2:| Usze Existing | |/ Local2 = AB17EE M.
s & AddOn Instruction; || il Locatzo Use Evigting | (4| Locak 20 x| ABTEE_M...
] Data Types | il mou Create U [MC_2 = MChibodul...
< | >
L Lawital e e e e Y e A Y e e e T L e Y e

12 Click OK to confirm.

% RSLogix 5000 - My_Controller [1756-L71 20.12]* - [MainProgram - MainRoutine*]
B File Edt View Search Logic Communications Tools Window Help

AR & ¥ &
Oifline 0. = RuUN
Mo Forces . FQK
e a - E:Jﬂgy Storage

Controller Organizer

= 5] Controller My_Conkroller
1 Controler Tags
3 Controber Fauk Handier
1 Power-Up Handler
2 &3 Tasks
(=58 ManTask
= % ManProgram
[3 Program Tags
B3 Mainroutine
3 Unscheduled Programs | Phases
&4 Mation Groups
(3 Ungrouped Axes
=5 Add-On Instructions
@[3 AoISEMCM
=5 Data Types
@ Cjf User-Defined
(3 Ly Strings
[#-Lf Add-On-Defined
L3 Predefined
@O Module-Defined
3 Trends
= £ 1O Configuration
= 3 1756 Backplane, 1756-Ad
0 [0] 1756-L71 My _Controller
A [1] 1756-MODULE MCM
| FETETETEETTET—

v an G (& & v 8
T Pape [A8_ETHIF-2\101.3.185B ackplane\0" v\@
4 »
a \ A A AT A A
|| aed B o v
~
Arid-On - MYISEE-MCMW ~
modules
ISEMCH
o Addd-On - MVISEE-MCM mocules.  |—
AOISEMCM AOISEMCM [
Connection_nput  Locat1:1Data

Connection_Output Local1:0 Data

MM (=]

Addd-On - MYISEE-MCM
maciules

OISEMCE
1 A0 - MYISBE-MCM modules —
AOISEMCM AOISEMOM_2 [
Connection_input Locat 21 Data

Connection_Oulput Local: 20 Deta
MCM

MCM_2

(End)

™ lMJIanlthe'I— ¢ i

Ready

Rung 0 of 2 APP

The setup procedure is now complete. Save the project and download the
application to your ControlLogix processor.
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1.6.5 Adjust the Input and Output Array Sizes (Optional)

The module internal database is divided into two user-configurable areas:

e Read Data
e Write Data.

The Read Data area is moved from the module to the processor, while the Write
Data area is moved from the processor to the module. You can configure the
start register and size of each area. The size of each area you configure must
match the Add-On Instruction controller tag array sizes for the READDATA and
WRITEDATA arrays.

The MVI56E-MCM sample program is configured for 600 registers of READDATA
and 600 registers of WRITEDATA, which is sufficient for most application. This
topic describes how to configure user data for applications requiring more than
600 registers of ReadData and WriteData. In this example, we will expand both
the Read and Write Data sizes to 1000.

Important: Because the module pages data in blocks of 200 registers at a time, you must
configure your user data in multiples of 200 registers.

Caution: When you change the array size, RSLogix may reset the MCM tag values to zero. To
avoid data loss, be sure to save your settings before continuing.

1 Inthe CONTROLLER ORGANIZATION window, expand the DATA TYPES and
UseR-DEFINED folders, and then double-click MCMDATA. This action opens
an edit window for the MCMDATA data type.

-7 Data Types

=) User-Defined
CmdContral
CoilArray
EventCmd
MCMEkStat
MCMCmd
MCMCCNFIG
MCMCONTROL

2 In the edit window, change the value of the READDATA array from INT[600] to
INT[1000] as shown, and then click APPLY.

Members:

Mame | Diata Tupe |
ReadData IR T 1000 =
| wiieData INT[E00]

Note: If RSLogix resets your data values, refer to the backup copy of your program to re-enter your
configuration parameters.

3 Next, navigate to CONTROLLER TAGS and double click to open an edit
window. Click the MONITOR TAGS tab at the bottom of the edit window.
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4  Click [+] to expand the MCM.CONFIG.MoDDEF section, and then change the
READREGCNT parameter from 600 to 1000.

— MCM fooc

i

—| MCM.COMFIG foool)
— MCM.CONFIG.ModD ef foool)
+/ MCh.COMFIG. ModDef WiiteStartReg 0

+/ MCh.COMFIG. ModDef \WiiteR egCnt 800

+ MCh.COMFIG. ModDef ReadStartReg 1000

+ MCM.CONFIG. ModDef FeadReqCrt ~ T

5 Save and download the sample program to the processor.

6 Go Online with the ControlLogix processor, and then toggle the
MCM.CONTROL.WARMBOOT bit to download the configuration to the
MVI56E-MCM module.

Note: Any changes made to the MCM.CONFIG or WriteData arrays must be downloaded to the
MVI56E-MCM module. The use of the MCM.CONTROL.WarmBoot or MCM.CONTROL.ColdBoot
bit will cause the MVIS6E-MCM module to re- read the configuration from the ControlLogix
Processor.

To modify the WRITEDATA array, follow the steps in this topic, but substitute
WRITEDATA for ReadData throughout. Also, make sure that the READDATA and
WRITEDATA arrays do not overlap in the module memory. For example, if your
application requires 2000 words of WriteData starting at register 0, then your
MCM.CONFIG.MoDDEF.READSTARTREG must be set to a value of 2000 or
greater.
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1.7 Connecting Your PC to the ControlLogix Processor

There are several ways to establish communication between your PC and the
ControlLogix processor. The following steps show how to establish
communication through the serial interface.

Note: It is not mandatory that you use the processor's serial interface. You may access the
processor through whatever network interface is available on your system. Refer to your Rockwell
Automation documentation for information on other connection methods

1 Connect the right-angle connector end of the cable to your controller at the
communications port.

Communications
Port

2 Connect the straight connector end of the cable to the serial port on your
computer.
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1.8 Downloading the Sample Program to the Processor

Note: The key switch on the front of the ControlLogix processor must be in the REM or PROG
position.

1 If you are not already online with the processor, in RSLogix 5000 open the
Communications menu, and then choose DOWNLOAD. RSLogix 5000 will
establish communication with the processor. You do not have to download
through the processor's serial port, as shown here. You may download
through any available network connection.

2 When communication is established, RSLogix 5000 will open a confirmation
dialog box. Click the DOWNLOAD button to transfer the sample program to the
processor.

Download g|

' Download to the controller:

A Mame: My_Controller
Tvpe: 1756-L63 ControlLogx5563 Controller
Path: AB_DF1-1

Security:  <Monex

Download | Cancel | Help |

3 RSLogix 5000 will compile the program and transfer it to the processor. This
process may take a few minutes.

4 When the download is complete, RSLogix 5000 will open another
confirmation dialog box. If the key switch is in the REM position, click OK to
switch the processor from PROGRAM mode to RUN mode.

RSLogix 5000

1 E Done downloading. Change controller mode back ko Remate Run?
.

es Mo |

Note: If you receive an error message during these steps, refer to your RSLogix documentation to
interpret and correct the error.
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1.8.1 Configuring the RSLinx Driver for the PC COM Port

When trying to connect serially, if RSLogix is unable to establish communication
with the processor, follow these steps.

1 Open RSLinx.
2 Open the COMMUNICATIONS menu, and click CONFIGURE DRIVERS.

2y RSLinx
File View EehlMletity=8 Staton DDE/OPC

ﬁ §[ RSWho

Configure Drivers...

Configure Shortcuts.. .
Configure Client Applications...
Configure CIP Options...

Driver Diagnostics. ..
CIP Diagnostics...

This action opens the Configure Drivers dialog box.

Configure Drivers

Available Diriver Types:
Cloze
N
Help
Configured Drivers:
Mame and Description Statug
AB_DF1-1 DF1 Sta: 0 COMT: RUNNING Rurning Configure...
AB_ETHIP-1 A-B Ethernet RUNMNING Rurning
Startup...
Start
Stap
Delete

Note: If the list of configured drivers is blank, you must first choose and configure a driver from the
Available Driver Types list. The recommended driver type to choose for serial communication with
the processor is RS-232 DF1 Devices.
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3 Click to select the driver, and then click CONFIGURE. This action opens the
Configure RS-232 DF1 Devices dialog box.

Configure RS-232 DF 1 Devices

Device Mame: AB_DF1-1

Comm Port:  |COM1 - Drevice: |Logix R580 / CompactLogix j

Baud Rate: | 19200 - Statiqn MHumber: ’007
[Decimal)

Parity: |None M Error Checking: |CRC M
Stop Bits: |1 - Protocol: | Full Duplex

Auto-Configure
™ Use Madem Dialer

Cancel | Delete | Help |

4 Click the AuTO-CONFIGURE button. RSLinx will attempt to configure your
serial port to work with the selected driver.

5 When you see the message Auto Configuration Successful, click the OK
button to dismiss the dialog box.

Note: If the auto-configuration procedure fails, verify that the cables are connected correctly
between the processor and the serial port on your computer, and then try again. If you are still
unable to auto-configure the port, refer to your RSLinx documentation for further troubleshooting
steps.
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2 Configuration as a Modbus Master

In This Chapter

5 OVEIVIBW ittt ettt ettt et 35
% MOADEf SEHINGS . .vviiiiieiiiiiiee e e 36
s Master Command EXamples ........cccooiiiieiiiiiiiiiecc e 44
< Floating-Point Data Handling (Modbus Master)..........cccoccvveieeeeinniinneen. 49
« Command Control and Event Command...........cccoevvverrieeeiiineee e 55

2.1 Overview

This section describes how to configure the module as a MObBUS MASTER
device. The Master is the only device on a Modbus network that can initiate
communications. A Master device issues a request message, and then waits for
the Slave to respond. When the Slave responds, or when a timeout has
occurred, the Modbus Master will then execute the next command in the list.

The following RSLogix controller tags contain the Modbus Master configuration.
You must configure all three sets of controller tags.

1 The MoDDEF controller tags set up the backplane communication between
the MVI56E-MCM module and the ControlLogix processor. These settings
include register addresses for ReadData and WriteData. You can configure
up to 10,000 data registers in the module to exchange data with the
ControlLogix processor.

2 The PorT1 and PoORT 2 controller tags configure the Modbus application
serial port. This set of controller tags configures serial communication
parameters such as baud rate, data bits, and stop bits. They also contain
settings to configure the port as a Modbus Master or a Modbus Slave.

3 The PORTIMASTERCOMMAND and PORT2MASTERCOMMAND controller tags
define a polling table (command list) for the Modbus Master. This set of tags
contains the addresses for devices on the network, the types of data (Modbus
Function Codes) to read and write with those devices, and the location to
store the data within the module’s 10,000 data registers.

— MCHM.CONFIG
+ MCh.COMFIG. ModDef
+ MCh.COMFIG. Port1
+ MCM.CONFIG. Port2
+ MCM.COMFIG. Port1MasterCmd
+ MCh.CONFIG. Port2kd asterCrad
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2.2  ModDef Settings

The MCM.CONFIG.MoDDEF tag defines the 10,000 data registers to use for read
and write data within the MVI56E-MCM module. You will use these data read and
write locations in the IntAddress tag within each Master Command Configuration
(page 39). The following illustration shows the values from the sample program.

— MCM.CONFIG. ModD ef foonl)

+/ W Ch.COMFIG. ModDef \wiiteStartReg 0
+ |-t Chd . COMFIG. ModD ef \wiiteR eglnt 800
+/ W Ck.CONFIG. ModDef. ReadStartReg 1000
+/ W Ck.COMNFIG. ModDef. FeadR egCnt 800
+ b Ch.CONFIG. ModDef EPFail a
+ M C.CONFIG. ModDef EnStatPr -1

The WRITESTARTREG tag determines the starting register location for the
WRITEDATA[O to 599] array. The WRITEREGCNT tag determines how many of the
10,000 registers to use to send data to the module. The sample ladder file uses
600 registers for write data, labeled MCM.WRITEDATA[O to 599].

Label Description

WRITESTARTREG Specifies where in the 10,000 register module memory to place data
sent from the WriteData tags in the ControlLogix processor.

WRITEREGCNT Specifies how many registers of data the MVIS6E-MCM module will

request from the ControlLogix processor. Because the module pages
data in blocks of 200 words, this number must be evenly divisible by

200.

READSTARTREG Specifies which registers in the module’s read data area to send to the
ReadData tags in the ControlLogix processor.

READREGCNT Sets how many registers of data the MVI5S6E-MCM module will send to

the ControlLogix processor. This value should also be a multiple of 200.

BPFAIL Sets the consecutive number of backplane failures that will cause the
module to stop communications on the Modbus network. Typically used
when the module is configured as a Slave.

ERRSTATPTR Also used mainly when the module is configured as a Slave. This
parameter places the STATUS data into the database of the module.
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The sample configuration values configure the module database to store
WRITEDATA[O to 599] in registers 0 to 599, and READDATA[O TO 599] in registers
1000 to 1599, as shown in the following illustration.

MVI56-MCM
ControlLogix Internal Reg.
Processor Address

(IntAddress)

MCM WriteData[0] > 0
MCM WriteData[1] » 1
MCM.WriteData[598] » 598 Data to write to
MCM.WriteData[599] » 599 (600 to 999 not > the attached
used in sample slave devices
MCM.ReadData[0] | 1000 Program)
MCM.ReadData[1] | 1001
MCM . ReadData[598] |« 1598 B Data read from
MCM.ReadData[599] | 1599 * tl;ue attslcl'n_ed
(1600 to 4999 slave devices
not used in the
sample
program}

2.2.1 Port Configuration

The MCM.CONFIG.PoRTX controller tags are used when the module is
configured as a Modbus Master device. Port 1 and Port 2 each have their own
set of parameters to configure.

—MCM.CONFIG
+ MCH.CONFIG. M odD ef
SaCH.COMFIG.Port]
+MCH.CONFIG. Port2

Note: Any changes made within the MCM.CONFIG array must be downloaded to the MVIS6E-
MCM module by setting the WARMBOOT or COLDBOOT bit, or cycling power to the module.

Any parameters not mentioned in this section are not used when the module is
configured as a Modbus Master.

Verify that you are in MONITOR TAGS mode. Then use the scroll bar at the bottom
of the window to view a description of each parameter. The following table uses
that information.
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Parameter Description

Enabled 1 =ENABLE PORT, O = DISABLE PORT

Type 0=MASTER, 1=SLAVE, 2=SLAVE WITH UNFORMATTED PASS-THROUGH,
3=SLAVE, FORMATTED PASS-THROUGH WITH DATA SWAPPING, 4= SLAVE,
FORMATTED PASS-THROUGH WITH NO DATA SWAPPING.

Protocol 0 = MobBus RTU moDE, 1 = Mobsus ASCII MODE

Baudrate Sets the baud rate for the port. Valid values for this field are 110, 150,
300, 600, 1200, 2400, 4800, 9600, 19200, 384 or 3840 (for 38,400
baud), 576 or 5760 (for 57,600 baud) and 115,1152, or 11520 (for
115,200 baud)

Parity 0 =None, 1 =0dd, 2 = Even

DataBits Modbus RTU mode = 8 Modbus ASCII mode =8 or 7

StopBits Valid values are 1 or 2.

RTS On 0 to 65535 milliseconds to delay after RTS line is asserted on the port
before data message transmission begins. This delay can be used to
allow for radio keying or modem dialing before data transmission
begins.

RTS Off 0 to 65535 milliseconds to delay after data message is complete
before RTS line is dropped on the port.

Use CTS Line No or Yes
This parameter is used to enable or disable hardware handshaking.
The default setting is No hardware handshaking, CTS Line not used.
Set to No if the connected devices do not need hardware
handshaking. Set to Yes if the device(s) connected to the port require
hardware handshaking (most modern devices do not) If you set this
parameter to Yes, be sure to pay attention to the pinout and wiring
requirements to be sure the hardware handshaking signal lines are
properly connected; otherwise communication will fail.

CmdCount 0-325 commands

This parameter sets the number of commands to execute from the
command list. Setting to zero (0) will disable all command polling.
Setting to a value less than the number of configured commands will
limit polling to the number of commands specified by this parameter.
Setting to a value greater than the number of configured commands
will cause invalid command errors to be reported for the unconfigured
commands.

Minimum Command Delay

0-65535 milliseconds

The amount of delay in milliseconds to be inserted after receiving a
Slave response or encountering a response timeout before retrying
the command or sending the next command on the list. Use this
parameter to slow down overall polling speed and spread out
commands on networks with Slaves that require additional gaps
between messages.

CmdErrPtr

Internal DB location to place command error list

Each command will reserve one word for the command error code for
that command. See Verify Communication (page 69). CMDERRPTR
value should be within the range of the READDATA array. See
Backplane Configuration (page 108).
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Parameter

Description

Error Delay Counter

This parameter specifies the number of poll attempts to be skipped
before trying to re-establish communications with a slave that has
failed to respond to a command within the time limit set by the
Response Timeout parameter. After the slave fails to respond, the
master will skip sending commands that should have been sent to the
slave until the number of skipped commands matches the value
entered in this parameter. This creates a sort of slow poll mode for
slaves that are experiencing communication problems.

RespTO

0 to 65535 milliseconds response timeout for command before it will
either reissue the command, if RETRYCOUNT > 0.

If the RetryCount =0 or if the designated number of retries have been

accomplished, then the Master will move on to the next command in
the list.

RetryCount

Number of times to retry a failed command request before moving to
the next command on the list.

Note: To use up to 325 commands, your MVI56E-MCM module needs to have firmware version
3.01 or higher, and your MVI56E-MCM Add-On Instruction needs to be version 2.8 or higher.
Earlier versions support up to 100 commands.

2.2.2 Master Command Configuration

This topic describes the communications with the Master Port and the Slave
devices that are connected to that port.

Verify you are in MONITOR TAGS mode. Then use the scroll bar at the bottom of
the window to view a description of each parameter.

—MCM
— MCH.CONFIG

+ MCM.COMFIG.ModDef
+ MCM.CONFIG.Port1
+ MCM.CONFIG.Port2
—/ M CH.COMFIG. Port] b asterCmd
= MCH. COMFIG. Port1 MasterCrnd[0] -
+ tCk.COMFIG. Port1 bt agterCmd[0] Enable 1

L P [ [ [UTIY (U P

+ MCH.COMFIG. Port1 b asterCmd[0] IntAddress 1000
+/ MC.COMFIG. Part] b azterCrad[0]. Polllnt a
+ - MCM.COMFIG. Port1 t asterCnd[0] Count 10
+ MCh.COMFIG. Port1 b agterCmd[0] Swap 1]
+ MCH.COMFIG. Port1 b asterCmd[0] Hode 1
+/ MC.COMFIG. Part] b azterCrad[0]. Func 3
+ MCH.COMFIG. Port1 M asterCmd[0] Devaddiess a

ProSoft Technology, Inc.
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Label

Description

Enable

0 = Disabled

Command will not be executed, but can be enabled using command
control option in ladder logic.

1 = Enabled
Command is enabled and will be sent out to the target device.
2 = Conditional Write

Only for Func 5, 15, 6, or 16 data will be sent to the target device only
when the data to be written has changed.

IntAddress

Determines where in the module’s 10,000-register database the data
will be stored to or written from. For a Read command, this will
determine, after information has been read from a Slave, where it will
be placed in the module database. For read commands, you should
configure this for a location that is configured for READDATA. The
internal database location for the READDATA and WRITEDATA tags is
determined by the configuration in the MCM.ModDef tag location.

For write data, the INTADDRESS determines where to obtain the
information to write to the Slave device. This must be a location that is
configured as WRITEDATA.

Note: When using a bit level command, you must define this field at the
bit level. For example, when using a function code 1, 2 for a Read
command, you must have a value of 16000 to place the data in
MCM.ReadData[0] (register 1000 * 16 bits per register = 16000).

This controller tag is a 16bit signed integer. This means you can only
enter values of -32768 to 32767 in the tag. If a value to be entered is
above the 32767 (but below 65535) threshold, it will display as a
negative value in the tag. Simply subtract 65536 from the value to get
the "acceptable’ value to enter into the tag.

Example: You need to use an Internal bit Address of 48000, but you
cannot enter '48000' into the tag because it causes an error.

48000 - 65536 = -17536

You need to enter -17536 in the Internal Address parameter for this
command.

Pollint

The Poll Interval (Pollint) is the number of seconds that a Master device
will wait before issuing this command.

Count

Sets how many continuous words (Function Codes 3, 4, and 16) or bits
(Function Codes 1, 2, and 15) to request from the Slave device.

Valid values are 1 to 125 words for function codes 3, 4, and 16, while
you can specify a range of 1 to 2000 for function codes 1, 2, and 15.
Note: These values are the maximum allowed in the Modbus protocol.
Some devices may support fewer words or bits than the maximum
allowed.

Swap

Typically used when reading floating-point data, swaps the data read
from the Slave device before it is placed into the module memory. For
example, you receive 4 bytes of data from the Slave (ABCD).

0 = No swapping (ABCD)

1 = Word pairs switched (CDAB)

2 = Bytes and words switched (DCBA)
3 = Bytes swapped (BADC)

Node

Node address of the device on the network to read data from, or write
data to. Valid addresses are 1 to 247. Address 0 is reserved for
broadcast write commands (will broadcast a Write command to all
devices on the network).
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Label Description
Func Determines the Modbus function code that to issue 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 to 9999. These bit values
indicate coil status. Use Function Code 5 or 15 to write to these
registers

2 = Read Input Coils

This will read Modbus addresses 10001 to 29999. Like Function Code
1, these are also hit values, but Function Code 2 values are Read Only
data values. Use Function Code 5 or 15 to write to these registers

3 = Read Holding Registers

This will read Modbus addresses 40001 to 47999. This is a 16-bit word
value. Use Function Codes of 6 and 16 to write to these registers.

4 = Read Input Registers

This will read Modbus addresses 30001 to 39999. These are also 16-bit
word values, but are Read Only data. The Modbus Master cannot write
to these registers.

5 = Force (Write) Single Coil Status

This will write to Modbus addresses 0001 to 9999. This command will
write to only one coil. Use Function Code 15 to write to multiple coils.

6 = Preset (Write) Single Register

This will write to Modbus addresses 40001 to 47999. This command
writes a single register value out to a Slave device. Use Function Code
16 to write to multiple registers.

15 = Force (Write) Multiple Coil

This will write multiple coil values to the Slave addresses 0001 to 9999.
16 = Preset (Write) Multiple Register

This will write multiple register values to the Slave device at addresses
40001 to 49999.
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Label Description
DevAddress Specifies the Modbus Slave address for the 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 Function Code 03 (one byte) with an address of
00 00 (two bytes). This means that to read an address of 40501, use
Func 3 with a DevAddress of 500.

This applies to Modbus addresses 10001 to 47999.
Below is a definition that will help with your DevAddress configuration:
Function Codes 1, 5, or 15

=  DevAddress = Modbus address in device - 0001
Example: Modbus address 0001 = DevAddress 0

=  Modbus address 1378 = DevAddress 1377
Function Code 2

= DevAddress = Modbus address in device - 10001
Example: Modbus address 10001 = DevAddress 0

=  Modbus address 10345 = DevAddress 344
Function Codes 3, 6, or 16

= DevAddress = Modbus address in device - 40001
Example: Modbus address 40001 = DevAddress 0

=  Modbus address 40591 = DevAddress 590
Function Code 4

=  DevAddress = Modbus address in device - 30001
Example: Modbus address 30001 = DevAddress 0

=  Modbus address 34290 = DevAddress 4289

2.2.3 Other Modbus Addressing Schemes

While the above information will handle most devices, some device
manufacturers show their Modbus addressing differently.

The two most common schemes are six-digit addressing (400101, 301000,
etc...) and some devices show their addressing already as an offset address (the
address that actually goes out on the Modbus communication line). This is an
example.

Actual Values (Input Registers) Addresses: 0200 to 0E1F

STATUS 0200 Switch Input Status
0201 LED Status Flags
0202 LED Attribute Flags
0203 Output Relay Status Flags

If your device manufacturer gives you addressing like this, "Input Registers" then
you will use Function Code 4, and then place the address shown in the
DevAddress field. Also, most manufacturers that show this type of addressing will
list the address in hex, as is the case with the device shown above. So for this
example device, use Func = 4 (Input Registers) with a DevAddress of 512
decimal (200h) to read the "Switch Input Status” value.
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Why does my Slave show addressing such as 400,001 or 301,345?

For the 6 digit addressing, use the same function codes and configuration as
configured above, just the starting address has changed.

Below is a definition that will help with your DevAddress configuration:
Function Codes 1, 5, or 15 DevAddress = Modbus address in device - 0001

e Example: Modbus address 0001 = DevAddress 0
e Modbus address 1378 = DevAddress 1377

Function Code 2 DevAddress = Modbus address in device - 100001

e Example: Modbus address 100001 = DevAddress 0
e Modbus address 100345 = DevAddress 344

Function Codes 3, 6, or 16 DevAddress = Modbus address in device - 400001

e Example: Modbus address 400001 = DevAddress 0
e Modbus address 400591 = DevAddress 590

Function Code 4 DevAddress = Modbus address in device - 300001

e Example: Modbus address 300001 = DevAddress 0
o Modbus address 304290 = DevAddress 4289

For example, our device listed above could show their addressing as follows.

Wariable Mame | Data Tupe Address |
Switch_Input_Statuz INT » | 300513

LED_Status_Flags INT ~ 300514

LED_Attribute_Flags INT > 300515

Output_Relay Status Flags INT » 300516

To read the same parameter "Switch_Input_Status", you would still issue a
Function Code 4, and use a DevAddress of 512 decimal.
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2.3 Master Command Examples

2.3.1 Read Holding Registers 4x (Modbus Function Code 3)

The 4x holding registers are used for Analog Values such as Pressure,
Temperature, Current, and so on. These are 16-bit register values, but they can
also store Floating-Point Data Handling (Modbus Master) (page 49). You can
also write to these Modbus addresses using Modbus Function Codes 6 or 16.

Below is a sample command to read Modbus addresses 40001 to 40010 of node
1 on the Modbus network.

—|-bCh.COMFIG. Port1 M azterCrad[0] {oual
+/ tCH.COMFIG. Port1 b asterCmd[0]. Enable 1
+/ tCH.CONFIG. Port1 kM asterCmd[0]. Intaddress 1000
+/ tCk.COMNFIG. Port1 b asterCmd[0]. Pollnt [u]
+ MCM.CONIG.Mart] M askarCrad[0]. Canmt 10
+/ MCH.CONFIG. Port1 MasterCmd[0]. Swap i
+ MCH.CONFIG. Port] MasterCmd[0]. Hode 1
+-MCh . CONFIG. Port 1k asterCrd[0]. Func 3
+-MCh.CONFIG. Port b asterCrnd[0] Devaddress 0

Label Description

Enable =1 The module will send the command every time it goes through the
command list.

IntAddress = 1000 Places the data read from the Slave device into the module at address
1000. IntAddress 1000 of the module memory will be copied into the tag
MCM.DATA.READDATA[O].

Count =10 Reads 10 consecutive registers from the Slave device.
Node =1 Issues the Modbus command to node 1 on the network.
Func =3 Issues Modbus Function Code 3 to Read Holding Registers.
DevAddress = 0 Function Code 3, DevAddress of 0 will read address 40001

Along with a count of 10, this command reads 40001 to 40010.

2.3.2 Read Input Registers 3x (Modbus Function Code 4)

Like the 4x holding registers, 3x input registers are used for reading analog
values that are 16-bit register values. You can also use these registers to store
Floating-Point Data Handling (Modbus Master) (page 49). Unlike the 4x registers,
3x registers are Read Only.

Below is a sample command to read Modbus addresses 30021 to 30030 of node
1 on the Modbus network.

+ MCH.CONFIG.Port1MasterCmd[1].E nable 1
+/-MC.COMFIG. Port1 MasterCmd[1] Intaddress 1010
+ MCM.CONFIG. Port1MasterCrad[1].Polllnt 1}
+ MCk.CONFIG. Port1MasterCmd[1]. Count 10
+/-MCH.COMFIG. Port1MasterCmd[1]. S wap 0
+ MCH.CONFIG.Port] MasterCmd[1]. Mode 1
+ MCH.CONFIG. Port1MasterCmd[1]. Func 4
+ MCH.CONFIG.Port1MasterCmd[1]. Devhddress 20
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Label Description
Enable =1 The module will send the command every time it goes through the

command list.

IntAddress = 1010 Places the data read from the Slave device into the module at address
1010. IntAddress 1010 of the module memory will be copied into the tag
MCM.DATA.READDATA[10].

Count =10 Reads 10 consecutive registers from the Slave device.
Node =1 Issues the Modbus command to node 1 on the network.
Func=4 Issues Modbus Function Code 4 to Read Input Registers.
DevAddress =20 Function Code 4 DevAddress of 20 will read address 30021

Along with a count of 10, this command reads 30021 to 30030.

2.3.3 Read Coil Status 0x (Modbus Function Code 1)

Modbus Function Code 1 reads the Coils addressed at 0001 to 9999 from a
Slave device. These are bit values that are read using Modbus Function Code 1,
and can be written to using Function Code 5 or 15. Within a Slave device, this is
an individual bit value. Thus, the IntAddress field must be defined down to the bit
level within your MasterCmd.

Below is a sample command to read Modbus addresses 0321 to 0480 of node 1
on the Modbus network.

+/-MCH.COMFIG. Port1 b asterCmd[2]. E nable 1
+ MCH.CONFIG.Port] MasterCmd[2] Intéddress 16320
+ MCM.CONFIG.Port1 MasterCmd[2]. Polllnt 0
+ MCH.CONFIG.Port1MasterCrmd[2]. Count 180
+/-MCH.COMFIG. Port1MasterCmd[2]. S wap a
+/-MCH.COMFIG. Port1MasterCmd[2] Mode 1
+ MCH.CONFIG.Port1MasterCmd[2]. Func 1
+ MCM.CONFIG.Port1 MasterCmd[2] Devaddress 320
Label Description
Enable=1 The module will send the command every time it goes through the

command list.

IntAddress = 16320 Places the data read from the Slave device into the module at address
16320. IntAddress 16320 of the module memory will be copied into the
tag MCM.DATA.READDATA[20] because 16320 represents a bit
address within the memory of the MVIS6E-MCM module (16320 / 16 =
register 1020).

Count = 160 Reads 160 consecutive bits from the Slave device.

Node =1 Issues the Modbus command to node 1 on the network.
Func=1 Issues Modbus Function Code 1 to Read Coils.

DevAddress = 320 Function Code 1, DevAddress of 320 will read address 0321

Along with a count of 160, this command reads 0321 to 0480.
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2.3.4 Read Input Status 1x (Modbus Function Code 2)

Use this command to read Input Coils from a Slave device. These are single bit
addresses within a Modbus Slave device. Unlike Coils 0xxx, the Input Coils are
Read Only values and cannot be written to by a Modbus Master device. Also like
the Coils Oxxx, the IntAddress field of this command is defined down to the bit
level within the module memory.

Below is a sample command to read Modbus addresses 10081 to 10096 of node
1 on the Modbus network.

+/ MCH.CONFIG. Part] b asterCrad[ 3] Enable 1
+| M CH.CONFIG. Port] M asterCmd[ 3] IntAddress 16480
+/-MCh.CONFIG. Port] b asterCmd[3]. Palllnt
+/ -t Ch.COMFIG. Port] b asterCmd[3]. Count
+/ W Ch.CONFIG. Port1 b asterCmd[3]. Swap
+/ MCH.CONFIG. Port] b asterCrad[3]. Made
+| MCH.CONFIG. Port] b asterCmd[3]. Func

=1

-

(SRR

+/-MC.CONFIG. Port] b asterCmd[3]. Devdddress 20
Label Description
Enable =1 The module will send the command every time it goes through the

command list.

IntAddress = 16480 Places the data read from the Slave device into the module at address
16480. IntAddress 16480 of the module memory will be copied into the
tag MCM.DATA.READDATA[30] (bit16480 / 16 = register 1030).

Count =16 Reads 16 consecutive registers from the Slave device.
Node =1 Issues the Modbus command to node 1 on the network.
Func =2 Issues Modbus Function Code 2 to Read Input Coils.
DevAddress = 80 Function Code 2, DevAddress of 80 will read address 10081

Along with a count of 16, this command reads 10081 to 10096.

2.3.5 Force (Write) Single Coil Ox (Modbus Function Code 5)

Used to write a Coil of a Slave device, these are single bit addresses within a
Modbus Slave device. The IntAddress field of this command is defined down to
the bit level within the module memory, and should come from an area of
memory that has been defined within the MCM.DATA.WRITEDATA area (this is
configured within MCM.CONFIG.MoODDEF.

Below is a sample command to write Modbus addresses 0513 of node 1 on the
Modbus network, only when the data associated with the IntAddress has

changed.
+/ MCH.COMFIG. Port] b asterCmd[4]. E nable 2
+/-tACh. COMFIG. Port] b asterCmd[4] Intdddress 160
+/ tCH.COMFIG. Part] MasterCmd[4]. Palllnt 1]
+/ MCH.COMFIG. Port] MasterCmd[4]. Count 1
+/ MCk.COMFIG. Port] MasterCmd[4]. 5 wap 1]
+/ MCH.COMFIG. Part] MasterCmd[4]. M ade 1
—+-MCh.COMFIG. Port] MasterCmd[4]. Func 5
+/ MCk.COMFIG. Port] MasterCmd[4] D evaddiess 512
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Label Description

Enable = 2 The module will send the command only when the data within the
IntAddress field of the module has changed.

IntAddress = 160 Will write the data to the Slave device when the value at
WriteData[10].0 has changed. Because this is a bit level command, the
IntAddress field must be defined down to the bit level.

Count=1 Will write a single bit to the device (Function Code 5 will 1 support a
count of 1).

Node =1 Issues the Modbus command to node 1 on the network.

Func =5 Issues Modbus Function Code 5 to write a single coil.

DevAddress = 512 Function Code 5, DevAddress of 512 will read address 0513

2.3.6 Force (Write) Multiple Coils Ox (Modbus Function Code 15)

Use this function code to write multiple Coils in the Oxxx address range. This
function code sets multiple Coils within a Slave device using the same Modbus
command. Not all devices support this function code. Refer to your Slave device
documentation before implementing this function code.

This function code will also support the Enable code of 2, to write the data to the
Slave device only when the data associated within the IntAddress field of the
module has changed. The IntAddress is once again defined down to the bit level
as a Function Code 15 is a bit level Modbus function.

Below is a sample command to write Modbus addresses 0001 to 0016 of node 1
on the Modbus network.

+ MCH.CONFIG. Port1 MasterCrad[5]. Enable 2
+ MCH.COMFIG. Port1 MasterCmd[5] IntAddress 320
+ MCH.CONFIG. Port1 MasterCmd[5]. Pallint 0
+ MCH.CONFIG. Port1 M asterCid[5]. Caunt 16
+ MCH.CONFIG. Port1 M asterCmd[5]. Swap 0
+/-MCH. CONFIG. Port1 b asterCrmd[5]. Mode 1
+/-MCh. COMFIG. Port1 b asterCrd[5] Func 15
+/-MCh. COMFIG. Port1 b asterCrd[5] Devaddress a
Label Description
Enable = 2 The module will send the command to the Slave device only when the

data associated within the IntAddress of the MVIS6E-MCM module
memory has changed.

IntAddress = 320 Writes the data in bit 320 of the module memory to the Slave device.
Based on the MCM.CONFIG.MobpDEF setting, this would be the data in
MCM.DATA .WRITEDATA[20].0 to [20].15 in the ladder logic.

Count =16 Writes 16 consecutive bits to the Slave device.

Node =1 Issues the Modbus command to node 1 on the network.
Func = 15 Issues Modbus Function Code 15 to write multiple coils.
DevAddress = 0 Function Code 15, DevAddress of O will read address 0001

Along with a count of 16, this command writes to 0001 to 0016.
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2.3.7 Preset (Write) Single Register 4x (Modbus Function Code 6)

Used to write to Modbus Holding Registers 4xxxx, this function code will write a
single register to the Slave device. The Enable code can be set to a value of 1 for
a continuous write, or a value of 2 to write the data to the Slave device only when
the data associated with the IntAddress field has changed.

Below is a sample command to write Modbus addresses 41041 of node 1 on the

Modbus network.

+ MCh.CONFIG. Port1 M asterCmd[E]. Enable 1
+ -MCh. COMFIG. Port1 b asterCmd[E]. Intdddrezs 5
+ MCh.CONFIG. Port1b asterCmd[E]. Follnt 0
+|-MCh. COMFIG. Port] b asterCmd[B]. Count 1
+ MCh.CONFIG. Port1 M asterCmd[E]. Swap 0
+ MCH.CONFIG. Port1MasterCmd[E]. Hode 1
+|-MCh. COMFIG. Part] b asterCrd[B]. Func &

+ MCh.CONFIG. Port1 M asterCmd[E]. Devaddiess 1040

Label Description

Enable =1 The module will send the command every time it goes through the
command list.

IntAddress = 5 Writes the data from address 5 of the module memory to the Slave
device. Based on the MCM.CONFIG.MobDEF configuration, this will
take the data from MCM.DATA.WRITEDATA[5] and write that information
out to the Slave device.

Count=1 Writes 1 register (16-bit) to the Slave device.

Node =1 Issues the Modbus command to node 1 on the network.

Func =2 Issues Modbus Function Code 6 to write a single register.

DevAddress = 1040

Function Code 6, DevAddress of 1040 will write to address 41041 of the
Modbus Slave device.

2.3.8 Preset (Write) Multiple Registers 4x (Modbus Function Code

16)

Used to write to Modbus Holding Registers 4xxxx, this function code will write
multiple registers to the Slave device. The Enable code can be set to a value of 1
for a continuous write, or a value of 2 to write the data to the Slave device only
when the data associated with the IntAddress field has changed.

Below is a sample command to write Modbus addresses 41051 to 41060 of node
1 on the Modbus network.

+/ MCH. CONFIG. Part1 MasterCrad[7].Enable 2
+| MCH. COMNFIG. Port1 MasterCd[7].IntAddress 30
+/-MCk. COMFIG. Port] b asterCrad[7]. Polllnt a
+/ MCH. COMFIG. Port b asterCond[7]. Count 10
+/ MCH. COMFIG. Port1 MasterCnd[7]. Swap 1]
+/ WCk. COMNFIG. Port1 b asterCmd[7].Hode 1
+/ MCH. CONFIG. Port1 MasterCrd[7]. Func 18

+/-MC. COMFIG. Portl b asterCrnd[7]. Devaddress 1050

Label

Description

Enable = 2

The module will send the command only when the data associated with
the IntAddress of the module has changed.
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Label Description
IntAddress =30 Writes the data from Internal Address 30 of the module memory to the

2.4

Slave device. Based on the MCM.CONFIG.MobpDEF configuration, this
will write the data from MCM.DATA.WRITEDATA[30] To [39] to the Slave

device.

Count =10 Writes 10 consecutive registers to the Slave device.

Node =1 Issues the Modbus command to node 1 on the network.

Func = 16 Issues Modbus Function Code 16 to write Holding Registers.

DevAddress = 1050 Function Code 16, DevAddress of 1050 will write address 41051.
Along with a count of 10, this command writes 41051 to 41060 of the
Slave device.

Floating-Point Data Handling (Modbus Master)

In many applications, it is necessary to read or write floating-point data to the
Slave device. The sample program only provides an INT array for the ReadData
and Write Data array (16-bit signed integer value). In order to read/write floating-
point data to and from the Slave device, you must add additional ladder to handle
the conversion of the data to a REAL data type within the ControlLogix
processor. This is very easy to accomplish.

The following topics show how to read or write data to a Slave device. These
topics also show when to use the Float Flag and Float Start parameters within
the module configuration. For all applications, floating-point data can be read
from a device without any changes to the Float Flag and Float Start parameters.
You only need to configure these parameters to issue a Write command to a
device that uses a single Modbus address, such as 47001, to represent a single
floating-point value.

2.4.1 Read Floating-Point Data

Here is the addressing of a Slave device, with a parameter "Energy
Consumption” that is shown as two registers 40257 and 40258.

Value Description Type
40257 - KWH Energy Consumption Float, lower 16 bits
40258 KWH Energy Consumption Float, upper 16 bits

To issue a Read command to this parameter, use the following configuration.

Parameter Value Description
Enable 1 Sends the command every time through the command list.
IntAddress 1000 Places data at address 1000 of the module memory. Based on the

configuration in ModDef this will put the data at the tag
MCM.DATA.READDATA[O].

Pollint 0 No delay for this command.

Count 2 Reads 2 consecutive registers from the Slave device. These 2
Modbus registers will make up the "Energy Consumption” floating-
point value.
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Parameter Value Description
Swap 0 Swap Code Description
0 None - No Change is made in the byte ordering

(1234 = 1234)
Words - The words are swapped (1234=3412)

2 Words & Bytes - The words are swapped then
the bytes in each word are swapped
(1234=4321)

3 Bytes - The bytes in each word are swapped
(1234=2143)
Node 1 Sends the command to Node #1.
Func 3 Issues a Modbus Function Code 3 to "Read Holding registers."
DevAddress 256 Along with the Function Code 3, DevAddress 256 will read

Modbus address 40257 of the Slave device.

Along with the Function Code 3, DevAddress 256 will read Modbus address
40257 of the Slave device. The above command will read 40257 and 40258 of
the Modbus Slave #1 and place that data in MCM.DATA.READDATA[O] and [1].

Within the controller tags section of the ControlLogix processor, it is hecessary to
configure a tag with the data type of "REAL" as shown in the following illustration.

[+] Energy_Consumption REAL[1] Float

Copy data from the MCM.DATA.READDATA[O] and [1] into the tag
ENERGY_CONSUMPTION that has a data type of REAL. Use a COP statement
within the ladder logic. Here is an example.

COP
Cepy File
Scurce MCM.DATA.ReadData[0]
Dest Energy_Consumption
Length 1

Because the tag MCM.DATA.READDATA[O] should only be used within the above
command, an unconditional COP statement can be used.

Notice the length of the COP statement is a value of 1. Within a Rockwell
Automation processor, a COP statement will copy the required amount of
"Source" values to fill the "Dest" tag for the Length specified.

Therefore, the above statement will copy ReadData[0] and [1] to fill the 32 bits
required for the tag "Energy_Consumption".

Note: Do not use a MOV statement. A MOV will convert the data from the Source register to the
destination register data type. This would create a data casting statement and will result in the loss
or corruption of the original data.
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2.4.2 Read Multiple Floating-Point Registers

The following table is an example to read Multiple Floating-Point values and
device addresses. The table shows 7 consecutive floating-point values (14

Modbus addresses).

Value Description Type

40261 KW Demand (power) Float. upper 16 bits
40263 VAR Reactive Power Float. upper 16 bits
40265 VA Apparent Power Float. upper 16 bits
40267 Power Factor Float. upper 16 bits
40269 VOLTS Voltage, line to line Float. upper 16 bits
40271 VOLTS Voltage, line to neutral Float. upper 16 bits

40273 AMPS Current Float.

upper 16 bits

Configure the command to read these 7 floats as follows.

—-MCh. COMFIG. Port1 b asterCrnd[0] {oun
+-MC.COMFIG. Port 1k asterCmd[0] Enable
+ MCH.COMFIG. Port1 b asterCmd[0]. I nt&ddress
+ MCH.COMFIG. Port 1k asterCmd[0]. Polllnt

i

+ - tCh.COMFIG. Port 1k asterCmd[0]. Count 14

+ MCH.CONFIG. Part1 M asterCrd[0]. Swap
+ MCH.COMFIG. Port1 b asterCmd[0]. M ode
+-MC.COMFIG. Port 1k asterCmd[0]. Func

+-MC.COMFIG. Port1k asterCmd[0]. D evdddress 2&0

Configure an array of 7 floats within the ControlLogix processor as shown in the

following illustration.

| +-MCM_Float_Data REAL[7]

Float

The following COP statement will copy the data from MCM.DATA.READDATA[O]

TO [13] into the array MCM_FLOAT_DATA[OQ] TO [6].
|

)

Copy File

Length

COP

Seurce MCM.DATA.ReadDatal0]

Dest WMCHW_Float_Data[0]

The "Length" parameter is set to the number of Floating-Point values that must

be copied from the MCM.DATA.READDATA array.
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2.4.3 Write Floats to Slave Device

To issue a Write command to Floating-Point addresses, use the configuration in
the following table. The table describes the Modbus Map for the Slave device.

Value Description Type

40261 KW Demand (power) Float. upper 16 bits
40263 VAR Reactive Power Float. upper 16 bits
40265 VA Apparent Power Float. upper 16 bits
40267 Power Factor Float. upper 16 bits
40269 VOLTS Voltage, line to line Float. upper 16 bits
40271 VOLTS Voltage, line to neutral Float. upper 16 bits
40273 AMPS Current Float. upper 16 bits

You must use a COP statement to copy the data from floating-point data tags
within the ControlLogix processor, into the MCM.DATA.WRITEDATA array used
by the MVIS6E-MCM module. Below is an example.

COR
Copy File =
Scurce MCHM_Float_Data[0]
Dest MCM.DATA.WriteData[0]
Length 14

L&)

The length of this COP statement must now be 14. This will COP as many of the
MCM_FLOAT_DATA values required to occupy the MCM.DATA.WRITEDATA array
for a length of 14. This will take 7 registers, MCM_FLOAT_DATA[O] TO [6], and
place that data into MCM.DATA.WRITEDATA[O] TO [13].

You must configure the command to write all 7 floats (14 Modbus addresses) as
follows.

— MCk.COMFIG. Port1 b asterCrmd[0] ...}
+ MCM.CONFIG. Port1MasterCmd[ 0] Enable 1
+ MCH.CONFIG.Port1MasterCmd[0] IntAddress il
+ MCH.CONFIG. Part1hasterCrmd[0]. Falllnt 0
+/ MCH.CONTIG . Mort1 b asterCmd[ 0] Caunt 14
+ MCH.CONFIG.Port1MasterCmd[0]. Swap a
+ MCH.CONFIG.Port1MasterCmd[0] Mode 1
+ - MCH.COMFIG . Port1 b asterCmd[0] Func 16
+ MCM.CONFIG. Port1 MasterCmd[0] Devaddiess 260

The above command will take the data from MCM.DATA.WRITEDATA[O] TO [13]
and write this information to the Slave device node #1 addresses 40261 to
40274.
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2.4.4 Read Floats with Single Modbus Register Address
(Enron/Daniel Float)

Some Modbus Slave devices use a single Modbus address to store 32 bits of
data. This type of data is typically referred to as Enron or Daniel Floating-Point.

A device that uses this addressing method may have the following Modbus

Memory Map.

Address Data Type Parameter

47001 32 bit REAL Demand

47002 32 bit REAL Reactive Power

47003 32 bit REAL Apparent Power

47004 32 bit REAL Power Factor

47005 32 bit REAL Voltage: Line to Line
47006 32 bit REAL Voltage: Line to Neutral
47007 32 bit REAL Current

This type of device uses one Modbus address per floating-point register. To read
these values from the Slave device, configure the following command within the
module.

—| M Ch.CONFIG. Port] b asterCnd[0] [...}
+ MCH. COMFIG. Port1 M asterCrd[0].E nable 1
+ MCH.CONFIG. Port1 M asterCrd[0]. IntAddress 1000
+/-MCM.CONFIG. Port1M asterCrad[0]. Polll 0
+/ MCH. CONMIG. Mart 1k asterCrd[0]. Count 7
+ MCH.CONFIG. Port1 M asterCrd[0]. 5 wap u]
+ MCH.CONFIG. Part1 b asterCrad[0]. Made 1
+ MCH.CONFIG. Port1 b asterCrd[0]. Func
+ MCM. COMFIG. Port1 M asterCrd[0]. Devaddress 7000

[

Notice that the count is now set to a value of 7. Because the Slave device utilizes
only 7 Modbus addresses, a count of 7 will cause the Slave to respond with 14
registers (28 bytes) of information.

Important: This command will still occupy 14 register within the MCM.DATA.READDATA array. You
must not use addresses 1000 to 1013 in the IntAddress field for any other Modbus Master
commands.

The COP statement for this type of data is the same as shown in Read Multiple
Floating-Point Registers (page 51).

| COP

Copy File
Seurce MCM.DATA.ReadDatal0]
Dest MCM_Float_Data[0]
Length 7

)
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2.4.5 Write to Enron/Daniel Floats

To issue a Write command to Enron/Daniel Floats, use the Float Flag and Float
Start parameters within the ModDef controller tags.

The following table describes the addresses that will be written to by the module.

Address Data Type Parameter

47001 32 bit REAL Demand

47002 32 bit REAL Reactive Power

47003 32 bit REAL Apparent Power

47004 32 bit REAL Power Factor

47005 32 bit REAL Voltage: Line to Line
47006 32 bit REAL Voltage: Line to Neutral
47007 32 bit REAL Current

Configure the Float Start and Float Flag parameters as shown.

+/ MCk.COMFIG. Port]. FloatFlag 1
+ MCM.COMFIG.Port1.FloatStat 7000

The Float Flag causes the module to use the FloatStart parameter to determine
which DevAddress requires a write command to issue double the number of
bytes.

With the above configuration, any DevAddress > 7000 is known to be floating-
point data. Therefore, a count of 1 will send 4 bytes of data, instead of the normal
2 bytes of data to a non Enron/Daniel floating-point register.

1 First, copy the floating-point data from the ControlLogix processor into the
MCM.DATA.WRITEDATA array used by the MVIS6E-MCM module. Below is
an example.

COR
2 Copy File —
Scurce MCHM_Float_Data[0]
Dest MCM.DATA.WriteData[0]
Length 14

2 The length of this COP statement must now be 14. This will COP as many of
the MCM_FLOAT_DATA values required to occupy the
MCM.DATA.WRITEDATA array for a length of 14. This will take 7 registers,
MCM_FLOAT_DATA[OQ] TO [6], and place that data into
MCM.DATA.WRITEDATA[O] TO [13].

The following illustration shows the command required to write these 7 Floating-
Point values.

— MCH.COMFIG. Port1 M asterCrad[0] ...}
+ MCH.CONFIG . Part1MasterCmd[0] Enable 1
+-MCH.COMFIG. Port1 b asterCod[ 0] Intdddress 1]
+ - MCH.COMFIG. Port1 b azterCrad[0]. Polllnt
+ MCM.COMNFIG. Puit b aslen Crod[0]. Cuor il 7
+/-MCH.COMFIG. Port1 M asterCid[ 0] Swap 0
+ MCM.CONFIG.Port1 M asterCmd[0]. Made 1
+ MCM.CONFIG . Port1MasterCmd[0] Func 16
+ - MCh.COMFIG. Port1 bMasterCmd[0] Devaddress 7000
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Based on the IntAddress and the configuration within the
MCM.CONFIG.MoDDEF section for WriteStartReg and WriteRegCount, the data
from the tag MCM.DATA.WRITEDATA[Q] TO [6] will be written to Modbus
addresses 47001 to 47007 of the Slave device node #1.

Note: A swap code may be required to put the data in the proper format for the Slave device.

25 Command Control and Event Command

You can use Command Control and Event Commands in Modbus Master mode
to change the command execution based on some conditions in ladder. The
module goes through the command list sequentially. For example:

¢ The module executes MCM.CONFIG.PORT1IMASTERCMD[ O]

e After completing that command, it will then execute
MCM.CONFIG.PORT1MASTERCMD[1], then
MCM.CONFIG.PORT1IMASTERCMD[2], and so on.

You can use Command Control and Event Command to issue a command at the
top of the command queue, interrupting the regular command list execution.

You would typically use Command Control and Event Command to

e issue areset to a device on a once a day basis

e poll for end of hour data

e issue special commands on the startup of a process or the changing of a
batch

Important: Because these special command blocks will interrupt the normal polling list, you should
use them sparingly, to avoid interrupting your normal data transfer. Make sure that the data to be
written to the device contains the latest value from the WriteData tag that corresponds to the
Command Control or Event Command.
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2.5.1 Command Control

Command Control allows you to issue a command already defined in the Master
command list (but disabled) and enable that command for a single pass.
Command Control has a distinct advantage over Event Command in that it will
still return an error code for that command as configured in
MCM.CONFIG.PORTX.CMDERRPTR. Up to 6 commands may be enabled at the
same time.

The following illustration shows how to configure Command Control using the
MCM.UTIL.CMDCONTROL object in the ladder logic.

— MCH.UTIL.CrdContral ...}
MCK.UTIL. CrndControl. TriggerCmd Crkd
+-MCM.UTIL. CrndContral MumberOfCommands
+ - MCH.UTIL. CrndCantrol. PortM umber
— MCM.UTIL. CrndContral. Command|ndes foc
+ MCH. UTIL. CrodControl. Commandlndex{0]

oo

[=]

+ tCh. UTIL. CrdControl. Commandindes{1] 1
+ MCH.UTIL. CrmdContral. Commandlndex[2] 2
+ MCH.UTIL. CrndControl. Command|ndex[3] 3
+/ MCH.UTIL. CrndControl. Command|ndex[4] 4
+/ MCH.UTIL. CrndControl. Command|ndex[5] 5
+ - MCH.UTIL. CrdControl. CridsAddedT allueue a
+ MCM.UTIL. CrndCortral. CrndControlBlockID a
MCh.UTIL. CrndControl. CrndChtrPending 1]

The following configuration will place 6 commands into the command queue.
MCM.CONFIG.PORT1IMASTERCMD[0] to MCM.CONFIG.PORT1IMASTERCMDI[5]
will be enabled with this configuration. Error codes for each command are placed
in the Error Status table.

Tag Value Description

TriggerCmdCntrl 1 1 will execute the Command Control

NumberOfCommands 6 Number of commands per block

PortNumber 1 MVIS6E-MCM Port number (Master)

CommandIindex[0] to [324] 0to 324 Stores the command index for Command Control
block

CmdsAddedToQueue Number of commands added to queue. This is the

confirmation that the Command Control block has
completed successfully

CmdControlBlockID Temporary variable to calculate control block ID
number
CmdCntrolPending Aux. control command - prevents a second request

before acknowledgement is received

Note: For RSLogix version 15 and lower, the ladder logic necessary for the successful execution of
this block is contained in the _WriteControl ladder file, rung 4, and in the _ReadControl ladder file,
rung 2.
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2.5.2 Event Command

Event Command allows you to add commands directly to the command queue,
interrupting the normal polling sequence of the module. Unlike Command
Control, Event Commands do not return an error code into the location defined
by the MCM.CONFIG.PORTX.CMDERRPTR value.

You do not need to define Event Commands in the regular command list. Event
Command adds a command to the top of the MVIS6E-MCM module’s command
gueue that is not defined within the command list.

Within an Event Command block, you define a Modbus command to add to the
queue.

Important: Because these special command blocks will interrupt the normal polling list, you should
use them sparingly, to avoid interrupting your normal data transfer. Make sure that the data to be
written to the Slave contains the latest value from the WriteData tag that corresponds to the Event
Command.

The following illustration describes the structure of the EventCmd block.

— MCH.UTIL.EwentCmd {...}
MCH.UTIL.EventCmd.EventCrmdT rigger a
MCk.UTIL.EventCrmd. EventCmdPending a
+/ MCH.UTIL.E wentCrd. PortMumber 1
+/ MCk.UTIL.EventCmd. Slavedddress 1
+/ MCH.UTIL.EventCmd.IntemalDBAddress 1100
+ MCH.UTIL.EventCmd. PointCaunt 10
+ tCh.UTIL.EventCmd. SwapCode 1]
+ WCH.UTIL.EventCmd. ModbusF unctionCode 3
+/ MC.UTIL.EventCmd.DeviceDBAddress 278
+/ MCh.UTIL.EventCrd.E ventCrmdStatusR eturned a
+/ MC.UTIL.EventCrd.E ventBlock| D a
Parameter Value Description
EventCmdTrigger 1 1 = trigger the Event Command
EventCmdPending Used = EventCommand is executed once
PortNumber 1 Module Port # to send command out to
SlaveAddress 1 Modbus Slave ID command to be issued to
InternalDBAddress 1100 1100 will place the data read into
MCM.DATA.ReadData[100]
PointCount 10 Consecutive register/bits to read or write with the
command
SwapCode 0 Swap code used with command
ModbusFunctionCode 3 Function Code 3 is read 4xxxx holding registers
DeviceDBAddress 276 Address in the Slave device to read. With Function

Code 3, DeviceDBAddress of 276, the module will
read starting at address 40277 in the Slave device

EventCmdStatusReturned Return value of 0 = Fail, 1 = Success

EventBlockID Block ID number for the module to recognize the
Event Command, Slave address, and Port number
to send the command out
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Note: For RSLogix version 15 and lower, the ladder logic used for the Event Command blocks is
contained in _WriteControl rung 5 and _ReadControl rung 4 within the sample ladder file.

Note: Event Command blocks can only send 1 command to the command queue per block.

Note: Event Commands (like Command Control) take priority over commands in the normal
command list.
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3 Configuration as a Modbus Slave

In This Chapter

5 OVEIVIBW ittt ettt ettt et 59
% MOADEf SEHINGS . .vviiiiieiiiiiiee e e 60
s Slave Configuration ..........cc.uveiiee i 65
< Floating-Point Data Handling (Modbus Slave)..........cccccoeciiiieiiiniinneee. 65
« Read and Write Same Modbus Address (Pass Through).............c........ 67

3.1 Overview

When configuring the module as a Slave, you will be providing whoever is
programming the Master side of the communications with a Modbus Memory
Map.

Note: If you are using the Sample Ladder Logic, the transfer of data is already done.

Information that is to be read by the Modbus Master device will be placed in the
MCM.DATA.WRITEDATA array as this will be pushed out to the module so that
values from the ControlLogix processor can be read by the Modbus Master.
Information that must be written to the ControlLogix processor from the Modbus
Master device will be placed into the MCM.DATA.READDATA array.

To configure module as a Modbus Slave you must determine how much data you
must transfer to and from the module, to the Modbus Master.

The sample ladder file is configured to transfer 600 16-bit registers in each
direction. If more than that is required, please see Adjust the Input and Output
Array Sizes (Optional) (page 28).

Find out if the Master can read from one Modbus address and write to another
Modbus address, or, if the Master must use the same address to read and write
data points.

If a Modbus command must bypass the read and write areas of the slave's
memory area and send Modbus commands directly to another device on the
Modbus network (for example, to a PLC), you must use Pass-Through mode.
This allows the MCM.DATA.WRITEDATA array to be used for all data transfer to
the Master. Because the data transfer of the MVIS6E-MCM module cannot be
bidirectional, when the Master issues a Modbus Write command in Pass-Through
mode, the MVI56E-MCM module builds a special block of information. This block
is then parsed by the ladder logic, and the value written from the Modbus Master
is then updated in the MCM.DATA.WRITEDATA array.
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3.2

Note: You should only use Pass-Through mode when there is no other option, as there is a
drawback to this mode that is not present in the standard mode.

Because the module must wait for the ladder logic to confirm receiving the new data from the
Master, if the Master issues consecutive write commands, the module cannot process the second
write command until it has finished with the first command. This will cause the module to respond
with an error code of 6 (module busy) on the Modbus network.

ModDef Settings

To configure Modbus Slave mode, use the MCM.CONFIG.MODDEF settings.

This section specifies which of the MVIS6E-MCM module’s 10,000 registers of
memory to send from the ControlLogix processor to the MVIS6E-MCM module
(WriteData) and which registers to send from the MVI5S6E-MCM module to the
ControlLogix processor (ReadData).

— MCM.COMFIG.ModDef focol)
+/-MCh. CONFIG. ModDef writeStartReg 0
+/-MCh. CONFIG. ModDef writeRegCnt
+/-MCH. COMFIG.ModDef ReadStartReg
+/-MCh. COMFIG. ModDef. ReadRegCnt
+/ - MCM.COMFIG.ModDef. BPFail a
+/-MCM.COMFIG.ModDef. EnStatPi -1

The WRITESTARTREG determines the starting register location for WRITEDATA [0
TO 599] and the WRITEREGCNT determines how many of the 10,000 registers to
use for information to be written out to the module. The sample ladder file will
configure 600 registers for Write Data, labeled MCM.WRITEDATA[O TO 599].

Value Description

WriteStartReg Determines where in the 10,000 register module memory to place the
data obtained from the ControlLogix processor from the WriteData
tags.

WriteRegCnt Sets how many registers of data the MVIS6E-MCM module will

request from the ControlLogix processor. Because the module pages
data in blocks of 200 words, this number must be evenly divisible by

200.

ReadStartReg Determines where in the 10,000 register module memory to begin
obtaining data to present to the ControlLogix processor in the
ReadData tags.

ReadRegCnt Sets how many registers of data the MVIS6E-MCM module will send
to the ControlLogix processor. This value should also be a multiple of
200.

BPFalil Sets the consecutive number of backplane failures that will cause the
module to stop communications on the Modbus network.

ErrStatPtr This parameter places the STATUS data into the database of the

module. This information can be read be the Modbus Master to know
the status of the module.
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With the sample configuration, the following is the layout of the tags and

addressing.
MVI58-MCM
ControlLogix Internal Reg.
Processor Address
(IntAddress)
MCM.WriteData[0] > 0
MCM . WriteData[1] » 1
Data to be
MCM.WriteData[598] » 598 fl;ad Eg’dthe
i > .| attac
MCM.WriteData[599] » 599 (600 to 999 not M ovice
used in sample from the CLX
MCM.ReadData[0] |« 1000 Program) processor.
MCM.ReadData[1] < 1001
Data to be
written from
MCM.ReadData[598] |« 1508 ) the attached
MCM.ReadData[599] |¢ 1509 N master device
(1600 to 4999 to the CLX
not used in the processor.
sample
program)

The sample configuration values configure the module database for
WRITEDATA[O TO 599] to be stored in the module memory at register 0 to 599,
and READDATA[O TO 599] to be stored in the module memory at registers 1000 to
1599 as shown above.

3.2.1 Modbus Memory Map

Based on the configuration described above, below is the default Modbus
address for the module. Each register within the module can be accessed as a
Oxxx bit address, 1xxxx bit address, 3xxxx register address, or 4xxxx register

address.

MVI Address  Oxxx IXXXX 3XXXX AXXXX Tag Address
0 0001 to 0016 10001 to 10016 30001 40001 WriteData[0]
1 0017 to 0032 10017 to 10032 30002 40002 WriteData[1]
2 0033 to 0048 10033 to 10048 30003 40003 WriteData([2]
3 0049 to 0064 10049 to 10064 30004 40004 WriteData([3]
4 0065 to 0080 10065 to 10080 30005 40005 WriteData[4]
5 0081 to 0096 10081 to 10096 30006 40006 WriteData([5]
6 0097 to 0112 10097 to 10112 30007 40007 WriteData[6]
7 0113to 0128 10113 to 10128 30008 40008 WriteData[7]
8 0129 to 0144 10129 to 10144 30009 40009 WriteData[8]
9 0145t0 0160 10145to 10160 30010 40010 WriteData[9]
10 0161to 0176 10161to 10176 30011 40011 WriteData[10]
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MVI Address  Oxxx IXXXX 3XXXX AXXXX Tag Address
50 0801to 0816 10801 to 10816 30051 40051 WriteData[50]
100 1601to 1616 11601to 11616 30101 40101 WriteData[100]
200 3201t0 3216 13201 to 13216 30201 40201 WriteData[200]
500 8001 to 8016 18001 to 18016 30501 40501 WriteData[500]
598 9569 to 9584 19569 to 19584 30599 40599 WriteData[598]
599 9585 to 9600 19585 to 19600 30600 40600 WriteData[599]
600 to 999 N/A N/A N/A N/A Reserved
1000 31001* 41001 ReadData[0]
1001 31002* 41002 ReadData[1]
1002 31003* 41003 ReadData([2]
1003 31004* 41004 ReadData[3]
1004 31005* 41005 ReadData[4]
1005 31006* 41006 ReadData[5]
1006 31007* 41007 ReadData[6]
1007 31008 41008 ReadData[7]
1008 31009* 41009 ReadDatal[8]
1009 31010 41010 ReadData[9]
1010 31011* 41011 ReadData[10]
1050 31051* 41051 ReadData[50]
1100 31101* 41101 ReadData[100]
1200 31201* 41201 ReadData[200]
1500 31501* 41501 ReadData[500]
1598 31599* 41599 ReadData[598]
1599 31600* 41600 ReadData[599]

The above addressing chart will work with many Modbus applications. Values
listed in the READDATA array for 31001 to 31600 are shown with an * beside

them.

Although these are valid addresses, they will not work in the application. The
Master must issue a Write command to the addresses that correspond to the
READDATA array. For Modbus addresses 3xxxx these are considered Input
registers, and a Modbus Master does not have a function code for this type of

data.
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3.2.2 Customizing the Memory Map

In some cases, the above memory map will not work for the application.
Sometimes a Master must read bits starting at address 0001, and also read a
register starting at 40001. With the memory map in this Modbus Memory Map
(page 61), this is not possible, as WRITEDATA[Q] is seen as both 0001 to 0016,
and 40001. To accommodate this, you can customize the starting location within

the module for each device using the parameters shown below.

+ MCM.CONFIG.Port2. BitlnD ffset

+ MCHM.COMNFIG. Port2 \wordl nOFffset

+ MCM.COMFIG.Port2. OutD ffset
+ MCM.CONFIG. Port2. HoldO ffset

a

10
1000
1010

Parameter Value Description

BitInOffset 0 Defines the starting address within the module for 1xxxx
Modbus addressing. A value of 0 sets 10001 to 10016 as
address 0 in the MVIS6E-MCM module.

WordInOffset 10 Defines the starting address within the module memory for
3XXXX registers.

OutOffset 1000 Defines the starting address within the module for Oxxx coils.

HoldOffset 1010 Defines the starting address within the module for 4xxxx

addressing.

Based on the configuration described above for the ModDef section of the
module and the values specified for the offset parameters, below is the Modbus
addressing map for the module.

MVI Address  Oxxx IXXXX 3XXXX AXXXX Tag Address
0 10001 to 10016 WriteData[O]

1 10017 to 10032 WriteData[1]

9 10145 to 10160 WriteData[9]
10 10161 to 10176 30001 WriteData[10]
11 10177 to 10192 30002 WriteData[11]
100 11601 to 11616 30091 WriteData[100]
200 13201 to 13216 30191 WriteData[200]
500 18001 to 18016 30491 WriteData[500]
598 19569 to 19584 30489 WriteData[598]
599 19585 to 19600 30490 WriteData[599]
600 to 999 N/A N/A N/A N/A Reserved
1000 0001 to 0016 ReadData[0]
1001 0017 to 0032 ReadData[1]
1009 0145 to 0160 ReadData[9]
1010 0161 to 0176 40001 ReadData[10]
1011 0177 to 0192 40002 ReadData[11]
1050 0801 to 0816 40041 ReadData[50]
1100 1601 to 1616 40091 ReadData[100]

ProSoft Technology, Inc.
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MVI Address  Oxxx IXXXX 3XXXX AXXXX Tag Address
1200 3201 to 3216 40191 ReadData[200]
1500 8001 to 8016 40491 ReadData[500]
1598 9569 to 9584 40589 ReadData[598]
1599 9585 to 9600 40590 ReadData[599]

With the offset parameters listed above, the Modbus Master could read from coils
10001 to 10176 using the tags MCM.DATA.WRITEDATA[O] TO [9]. The Master
could also read from address 30001 to 30490, and the data contained in those
Modbus addresses would come from the tags MCM.DATA.WRITEDATA[10] TO
[499] within the ControlLogix program.

The Master could then write to coils addressing 0001 to 0160 and this data would
reside within the ControlLogix program in tags MCM.DATA.READDATA[O] TO [9].
The Master could then write to registers using Modbus addresses 40001 to
40590, and this information would reside in addresses
MCM.DATA.READDATA[10] TO [599].

Note: The offset parameter only sets the starting location for the data. As shown above, if the
Master issues a Write command to address 40001, the data will go into the ControlLogix processor
at address MCM.DATA.READDATA[10].

Likewise, a Write To bit address 0161 will also change to address
MCM.DATA.READDATA[10].0 within the program. Be careful not to overlap your
data. You may want leave additional registers/bits unused to allow for future
expansion in the program.
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3.3 Slave Configuration

Any parameters not mentioned in this section are not used when the module is
configured as a Modbus Master.

Value Description
Enabled 1= enable port, 0 = disable port
Type 1= Modbus Slave Port

The module also supports a variety of Pass-Through modes. See
Pass-Through Blocks (page 135) for more information.

FloatFlag As a Slave, emulates Enron/Daniel style floats. See Floating-Point
Data Handling (Modbus Slave) (page 65) for more information.

FloatStart Register offset in message for floating data point. See Floating-
Point Data Handling (Modbus Slave) (page 65) for more
information.

Protocol 0 = Modbus RTU mode, 1 = Modbus ASCII mode

Baudrate Sets the baud rate for the port. Valid values for this field are 110,

150, 300, 600, 1200, 2400, 4800, 9600, 19200, 384 or 3840 (for
38,400 baud), 576 or 5760 (for 57,600 baud) and 115,1152, or
11520 (for 115,200 baud)

Parity 0 = None, 1 =0dd, 2 = Even

DataBits 8 = Modbus RTU mode, 8 or 7 = Modbus ASCIlI mode
StopBits Valid values are 1 or 2

SlavelD Valid values are 1 to 247

3.4  Floating-Point Data Handling (Modbus Slave)

In most applications, the use of floating-point data requires no special handling.

1 Copy the data to and from the MVI56E-MCM module with a tag configured as
a data type REAL in the ControlLogix processor.

Each floating-point value will occupy 2 registers on the Modbus network.
Some Master devices use Enron or Daniel Float data. These types of floats
require one Modbus register for each float in the module memory. If your
Master requires this addressing, refer to the following section.

For standard floating-point data handling, the following is an example of
copying 10 floats to the module.

2 First, configure a tag within the ControlLogix processor.

[ EMCM_wiite_Floats REAL[0]

3 Then configure a COP statement within the main routine to copy this tag to
the module's MCM.DATA.WRITEDATA array.

COPR

- Copy File
Source  MCHN_Writs_Float=[0]
Dest MCM.DATAWriteData[0]
Length 20
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The length of the copy statement is determined by the Dest file size. To copy 10
floats from the MCM_Write_Floats array to the MCM.DATA.WRITEDATA array,
the length of the COP statement must be set to a value of 20.

To copy data from the MVIS6E-MCM module to a floating-point tag within the
ControlLogix processor

1 Configure a tag within the ControlLogix processor as shown.
+-MCM_Read_Floats REAL[10]

2 Then configure the COP statement to move data from the
MCM.DATA.READDATA array, and over to the new tag MCM_READ_FLOATS
tag as shown here.

COR

- Copy File

Source MCM.DATA ReadData[0]
Dest MCM_Read_Fleats[0]
Length 10

Once again, the COP statement will take as many of the Source elements
required to fill the Dest tag for the length specified. Therefore, the COP statement
will take MCM.DATA.READDATA[O] TO [19] to fill the MCM_READ_FLOATS[0] TO

[9].

3.4.1 Enron/Daniel Float Configuration

Sometimes it is necessary for the module to emulate Enron or Daniel floating-
point addressing.

Copying the data to the MCM.DATA.WRITEDATA array and from the
MCM.DATA.READDATA array is the same as described in the section above. The
main difference is the addressing of the module.

For example, an Enron Float device is required to access address 47001 for
floating-point data, and each Modbus register would emulate a single float value
(does not require 2 Modbus addresses for 1 float value).

A Master device requiring this type of addressing, would require that for every
count of 1, the MVIS6E-MCM module responds to the request message with 4
bytes (one 32-bit REAL) value.

To emulate this addressing, the module has the parameters
MCM.CONFIG.PORTX.FLOATFLAG, FLOATSTART, and FLOATOFFSET.

Value Description

FloatFlag Tells the module to use the FloatStart and FloatOffset parameters
listed below

FloatStart Determines what starting address on the Modbus network to treat

as floating-point data. A value of 7000 will signal the module that
address 47001 on the Modbus network is the starting location for
Modbus floating-point data. Every address will occupy 2 registers
within the modules database

FloatOffset Determines the address within the module to which to associate
the data from the FloatStart section.
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Here is a sample configuration for the module.

+-MCh.COMFIG. Port2 FloatFlag 1
+ MCM.CONFIG.Port2 FloatStart 7000
+ MCM.CONFIG.Port2 FloatDffset 100

With the above configuration, this would be the addressing for the module.

Module Address

Modbus Address

Tag Address

100 47001 MCM.DATA WriteData[100]
102 47002 MCM.DATA WriteData[102]
104 47003 MCM.DATA .WriteData[104]
110 47006 MCM.DATA.WriteData[110]
120 47011 MCM.DATA.WriteData[120]
200 47051 MCM.DATA.WriteData[200]
300 47101 MCM.DATA.WriteData[300]
500 47201 MCM.DATA .WriteData[500]

ProSoft Technology, Inc.
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3.5

Read and Write Same Modbus Address (Pass Through)

In some applications, the Modbus Master must be able to read and write to the
same Modbus address within the module. This is not possible for normal Slave
communication, as data can either be read from the WriteData array, or written to
the ReadData array, but not both.

Pass Through mode allows the Modbus Master to bypass the module's internal
memory, and then read and write directly to the processor, using only the
WriteData array. The basic theory of pass through is that the ladder logic will
constantly be updating values in the MVI5S6E-MCM module memory using the
WriteData array. When the Master issues a Write command, the module will build
a special block of data. This block of data is then presented to the ladder logic
and then copied back into the WriteData array. The following illustration shows
Pass Through operation of the module.

Processor MYIS6-MCM MODBUS NETWORK

K |

Data ﬂlom
WriteData array
- read by Master

CLX processor
parses PassThru
block & updates
values in
WriteData array

Modbus Master
device

Data from
MCM Data.WriteData
array pushed to VI
module

Master issues Write
C\ command. Module
builds PassThru /

hlock to send to
CLX processor

Note: For RSLogix version 15 and lower, the ladder logic necessary for the successful execution of
this block is contained in the subroutine _PassThru.

Pass Through should only be used when required. If a Master issues a Write command to the
module, the module must build a special block of information. Then, it waits for confirmation from
the ladder logic that the block has been processed.

Note: If the module is waiting for the block to be processed by the ladder, and the Master device
issues another Write command, the module will return an Error Code of 6 (module busy). This error
causes the ladder not to process data written by the Master.
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4.1

Verify Communication

In This Chapter

% Verifying Master COmMmMUNICAtIONS ...........ceeiriieiiiiiiiee e 69

s Verify Slave ComMmMUNICALIONS........cc.uvvirieeeiiiiiiier e et 76

There are several ways to verify that the MVIS6E-MCM module is communicating
with the processor and with the Modbus network.

o View the LED Status Indicators

¢ View the Module Status in the MVIS6E-MCM Status Data Definition (page
160).

¢ View Diagnostics in Diagnostics and Troubleshooting (page 78)

Verifying Master Communications

The Modbus Master commands are configured, now it is time to verify that these
commands are working correctly.

Within the MVI56E-MCM module, there are a couple of ways of checking to see if
the commands that have been configured in the previous location are working
correctly.

The most common, and detailed method of checking the communications is
using the MCM.CONFIG.PORTX.CMDERRPTR parameter. This parameter will tell
you the individual status of each command that is issued by the module. Another
method is by checking the MCM.STATUS.PRTXERRS location for total
commands issued, responses received, errors, and so on.
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4.1.1 MVI5S56E-MCM Status Data Definition as a Master

This section contains a description of the members present in the MCM.STATUS
object. This data is transferred from the module to the processor as part of each
read block using the module's input image. Sample Ladder Logic will copy this
information from the LocAL: X: |.DATA {OFFSET} tag into the MCM.STATUS

array.
Offset Content Description
202 Program Scan Count This value is incremented each time a complete program
cycle occurs in the module.
203 to 204 Product Code These two registers contain the product code of "MCM".
205 to 206 Product Version These two registers contain the product version for the
current running software.
207 to 208 Operating System These two registers contain the month and year values for
the program operating system.
209 to 210 Run Number These two registers contain the run number value for the
currently running software.
211 Port 1 Command List This field contains the number of requests made from this
Requests port to Slave devices on the network.
212 Port 1 Command List This field contains the number of Slave response messages
Response received on the port.
213 Port 1 Command List This field contains the number of command errors processed
Errors on the port. These errors could be due to a bad response or
command.
214 Port 1 Requests This field contains the total number of messages sent from
the port.
215 Port 1 Responses This field contains the total number of messages received on
the port.
216 Port 1 Errors Sent This field contains the total number of message errors sent
from the port.
217 Port 1 Errors This field contains the total number of message errors
Received received on the port.
218 Port 2 Command List This field contains the number of requests made from this
Requests port to Slave devices on the network.
219 Port 2 Command List This field contains the number of Slave response messages
Response received on the port.
220 Port 2 Command List This field contains the number of command errors processed
Errors on the port. These errors could be due to a bad response or
command.
221 Port 2 Requests This field contains the total number of messages sent out the
port.
222 Port 2 Responses This field contains the total number of messages received on
the port.
223 Port 2 Errors Sent This field contains the total number of message errors sent
out the port.
224 Port 2 Errors This field contains the total number of message errors
Received received on the port.
225 Read Block Count This field contains the total number of read blocks

transferred from the module to the processor.
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Offset Content Description
226 Write Block Count This field contains the total number of write blocks
transferred from the module to the processor.
227 Parse Block Count This field contains the total number of blocks successfully
parsed that were received from the processor.
228 Command Event This field contains the total number of command event
Block Count blocks received from the processor.
229 Command Block This field contains the total number of command blocks
Count received from the processor.
230 Error Block Count This field contains the total number of block errors

recognized by the module.

231 Port 1 Current Error  For a Master Port, this field contains the command index
number of the most recently executed command that failed.
To find what kind of error occurred, see the Command Error
List entry for this command index number.

232 Port 1 Last Error For a Master Port, this field contains the command index
number of the previous most recently executed command
that failed. To find what kind of error occurred, see the
Command Error List entry for this command index number.

233 Port 2 Current Error  For a Master Port, this field contains the command index
number of the most recently executed command that failed.
To find what kind of error occurred, see the Command Error
List entry for this command index number.

234 Port 2 Last Error For a Master Port, this field contains the command index
number of the previous most recently executed command
that failed. To find what kind of error occurred, see the
Command Error List entry for this command index number.

4.1.2 Command Error Codes

The MVI56E-MCM module will return an individual error code for every command
configured within the MCM.CONFIG.PORTXMASTERCMD section. The location of
these error codes are determined by the parameter
MCM.CONFIG.PORTX.CMDERRPTR. This parameter determines where in the
module's 10,000-register database the error codes for each command will be
placed. The amount of error codes returned into the database is determined by
the MCM.CONFIG.PORTX.CMDCOUNT parameter, therefore if the maximum
number of commands have been selected (325), then 325 registers will be
placed into the module memory.

Note: To use up to 325 commands, your MVI56E-MCM module needs to have firmware version
3.01 or higher, and your MVIS6E-MCM Add-On Instruction needs to be version 2.8 or higher.
Earlier versions support up to 100 commands.
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To be useful in the application, these error codes must be placed within the
MCM.DATA.READDATA array.

Once again, the configuration in the MCM.CONFIG.MoODDEF section for
READSTARTREG, and READREGCOUNT determine which of the 10,000 registers
will be presented to the ControlLogix processor and placed in the tag
MCM.DATA.READDATA array.

Based on the sample configuration values for READSTARTREG and
READREGCNT, this will be addresses 1000 to 1599 of the module memory. Below
are the sample configuration values.

+ MCHM.CONFIG. MadDef ReadstartReg 1000
+ MCM.COMFIG. ModD el Read3eglnt

Based on these values shown above, a good place for the
MCM.CONFIG.PORTX.CMDERRPTR is address 1500, as shown.

+ MCH.COMNFIG.Part]. CrndCovnt 100
+ FCH.COMNTIG. Mart]. MinCrmd2 elay a
+ MCH.CONFIG.Portl. CmdErPtr 1500

With the CMDERRPTR pointer set to address 1500 and the CMDCOUNT set to a
value of 100, this will place your Command Error Data at addresses 1500 to
1599 of the module memory, and because of the before mentioned configuration
of the MCM.CONFIG.MobDEF READSTARTREG and READREGCNT parameters,
the command error data will be placed into the tags MCM.DATA.READDATA[500]
TO [599].

Each command configured in the MCM.CONFIG.PORTX.MASTERCMD will occupy
one register within the READDATA array. Based on the sample configuration
values, the following table is true.

Error Code for Command ReadData Location

MCM.CONFIG.Port1MasterCmd[0] MCM.DATA.ReadData[500]
MCM.CONFIG.Port1MasterCmd[1] MCM.DATA.ReadData[501]
MCM.CONFIG.Port1MasterCmd|[2] MCM.DATA.ReadData[502]
MCM.CONFIG.Port1MasterCmd|[3] MCM.DATA.ReadData[503]
MCM.CONFIG.Port1MasterCmd[4] MCM.DATA.ReadData[504]
MCM.CONFIG.Port1MasterCmd[98] MCM.DATA.ReadData[598]
MCM.CONFIG.Port1MasterCmd[99] MCM.DATA.ReadData[599]
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To know where to look for the error data, you need to know what the individual
error codes are.

The following tables describe the possible error codes for the module:

Standard Modbus Protocol Errors

Code Description

lllegal Function

lllegal Data Address

lllegal Data Value

Failure in Associated Device

|l wW[(N|F

Acknowledge

6 Busy, Rejected Message

The "Standard Modbus Protocol Errors" are error codes returned by the device
itself. This means that the Slave device understood the command, but replied
with an Exception Response, which indicates that the command could not be
executed. These responses typically do not indicate a problem with port settings
or wiring.

The most common values are Error Code 2 and Error Code 3.

Error Code 2 means that the module is trying to read an address in the device
that the Slave does not recognize as a valid address. This is typically caused by
the Slave device skipping some registers. If you have a Slave device that has
address 40001 to 40005, and 40007 to 40010, you cannot issue a read
command for addresses 40001 to 40010 (function code 3, DevAddress 0, Count
10) because address 40006 is not a valid address for this Slave.

Instead, try reading just one register, and see if the error code goes away. You
can also try adjusting your DevAddress -1, as some devices have a 1 offset.

An Error Code of 3 is common on Modbus Write Commands (Function Codes
5,6,15, or 16). Typically, this is because you are trying to write to a parameter
that is configured as read only in the Slave device, or the range of the data you
are writing does not match the valid range for that device.

Refer to the documentation for your Slave device, or contact ProSoft Technical
Support for more help with these types of error codes.

Module Communication Error Codes

Code Description

-1 CTS modem control line not set before transmit
-2 Timeout while transmitting message

-11 Timeout waiting for response after request

253 Incorrect Slave address in response

254 Incorrect function code in response

255 Invalid CRC/LRC value in response

"Module Communication Errors" are generated by the MVI5S6E-MCM module,
and indicate communication errors with the Slave device.
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Error Code -11 indicates that the module is transmitting a message on the
communications wire. However, it is not receiving a response from the addressed
Slave. This error is typically caused by one or more of the following conditions.

o Parameter mismatch, for example the module is set for 9600 baud, Slave is
set for 19,200, parity is set to none, Slave is expecting even, and so on.

e Wiring problem, for example the port jumper on the module is set incorrectly,
or + and - lines on RS485 are switched)

o The Slave device is not set to the correct address, for example the Master is
sending a command to Slave 1 and the Slave device is configured as device
10.

With a -11 error code, check all of the above parameters, wiring, and settings on
the Slave device. Also make sure that you cycle power to the module, or toggle
the MCM.CONTROL.WARMBOOT or COLDBOOT bit to transfer the values in the
MCM.CONFIG array to the module.

Error codes of 253 to 255 typically indicate noise on RS485 lines. Make sure that
you are using the proper RS485 cable, with termination resistors installed
properly on the line. If termination resistors are installed, try removing them as
they are usually only required on cable lengths of more than 1000 feet.

Command List Entry Errors

Code Description

-41 Invalid enable code

-42 Internal address > maximum address
-43 Invalid node address (< 0 or > 255)
-44 Count parameter set to O

-45 Invalid function code

-46 Invalid swap code

The above error codes indicate that the module has detected an error when
parsing the command.

For all commands that have not been configured (all parameters set to a value of
0) you will receive an error code of -44. To remove this error code, you can
change your MCM.CONFIG.PORTX.CMDCOUNT parameter to the number of
commands that are actually configured, cycle power to the module, or toggle the
MCM.CONTROL.WARMBOOT or COLDBOOT bit to transfer the new values to the
module.

Page 74 of 209 ProSoft Technology, Inc.



MVI56E-MCM ¢ ControlLogix Platform Verify Communication
Modbus Communication Module User Manual

Transferring the Command Error List to the Processor

You can transfer the command error list to the processor from the module
database. To place the table in the database, set the Command Error Pointer
(MCM.PoORT1.CMDERRPTR) parameter to the database location desired.

In the sample ladder, the MCM.PORT1.CMDERRPTR tag is set to a value of 1100.
This will cause the error value of command O to be placed at database address

1100. Each command error value occupies one database word. The error value

for command 1 will be in location 1101 and the remaining values in consecutive

database locations.

To transfer this table to the processor, refer to Command Error Codes (page 71).
Make sure that the Command Error table is in the database area covered by the
Read Data (MCM.MoDDEF.READSTARTREG and MCM.MODDEF.READREGCNT).

4.1.3 MCM Status Data

Status information can also be obtained from the MVI56E-MCM module by
checking the MCM.STATUS.PRTXERRS location. Below is a sample.

= MCM.5TATUS.Prt1Ems foocl
+ MCHM.STATUS. Prt1Ens.CmdReq 1788
+/ MCH. STATUS. Prt1Enrs.CndR esp 17688
+ MCH.STATUS.PrtlErrs.CndEr 0
+ MCM.STATUS. Pit1Emns. Requests 1768
+ MCHW.STATIS. Prt1Ens. Responses 1782
+ MCM.STATUS. Prt1Ems.EnSent
+ MCM.STATUS.Prt1Ens.EnRec

If your system is working correctly, you will see CMDREQ, CMDRESP, REQUESTS,
and RESPONSES all incrementing together. If you see that CMDERR is
incrementing, determine what command is causing the error (using the error
code defined in the previous Command Error Codes (page 71)) and correct the
issue causing the error.

Note: This information is not as detailed as the individual error codes, but they can help to
troubleshoot your application.

Also within the MCM.STATUS location is the parameters for Last Error and
Previous Error, shown below.

+ MCM.STATUS. Port] LastEn 2
+ MCM.STATUS. Port1PreviousErm 1

This indicates the command index that last generated an error and does not
indicate a command currently in error. In the above example, a value of 2 in
PORT1LASTERR indicates that the last error was generated by
MCM.PORT1IMASTERCMD[2]. This does not indicate that this command is
currently in error. The value in MCM.STATUS.PORT1PREVIOUSERR indicates that
before MASTERCMDI[2] generated an error, MCM.PORT1.MASTERCMD[1] posted
an error.
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4.2  Verify Slave Communications

For verifying the communications to the module as a Slave you can monitor the
STATUS tags under the PRTXERRS section.

Below is an example.

+/ WCk. STATUS PrtZE s Requests
+ MCk STATUS Prt2E s Responses

[LRRT;
L | L
| o
R | R

The REQUESTS field shows the number of request messages sent to the module
as a Slave. The RESPONSES field shows how many times the module has
responded to a request message from the Modbus Master.

421 MVI5S6E-MCM Status Data Definition as a Slave

This section contains a description of the members present in the MCM.STATUS
object. This data is transferred from the module to the processor as part of each
read block using the module's input image. Sample Ladder Logic will copy this
information from the LocAL: X: |.DATA {OFFSET} tag into the MCM.STATUS

array.

Offset Content Description

202 Program Scan Count This value is incremented each time a complete program
cycle occurs in the module.

203 to 204 Product Code These two registers contain the product code of "MCM".

205 to 206 Product Version These two registers contain the product version for the
current running software.

207 to 208 Operating System These two registers contain the month and year values for
the program operating system.

209 to 210 Run Number These two registers contain the run number value for the
currently running software.

214 Port 1 Requests This field contains the total number of messages sent from
the port.

215 Port 1 Responses This field contains the total number of messages received
on the port.

216 Port 1 Errors Sent This field contains the total number of message errors sent
from the port.

217 Port 1 Errors This field contains the total number of message errors

Received received on the port.

221 Port 2 Requests This field contains the total number of messages sent out
the port.

222 Port 2 Responses This field contains the total number of messages received
on the port.

223 Port 2 Errors Sent This field contains the total number of message errors sent
out the port.

224 Port 2 Errors This field contains the total number of message errors

Received received on the port.

225 Read Block Count This field contains the total number of read blocks
transferred from the module to the processor.

226 Write Block Count This field contains the total number of write blocks

transferred from the module to the processor.
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Offset

Content

Description

227

Parse Block Count

This field contains the total number of blocks successfully
parsed that were received from the processor.

228

Command Event
Block Count

This field contains the total number of command event
blocks received from the processor.

229

Command Block
Count

This field contains the total number of command blocks
received from the processor.

230

Error Block Count

This field contains the total number of block errors
recognized by the module.

231

Port 1 Current Error

For a Slave Port, this field contains the value of the most
recently returned error code.

232

Port 1 Last Error

For a Slave Port, this field contains the value of the previous
most recently returned error code.

233

Port 2 Current Error

For a Slave Port, this field contains the value of the most
recently returned error code.

234

Port 2 Last Error

For a Slave Port, this field contains the value of the previous
most recently returned error code.
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5 Diagnostics and Troubleshooting

In This Chapter

s Ethernet LED INAICALOrS ........ccocvieiiiiiiieiiic et 79
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The module provides information on diagnostics and troubleshooting in the

following forms:

o LED status indicators on the front of the module provide information on the
module’s status.

e Status data contained in the module can be viewed in ProSoft Configuration
Builder through the Ethernet port.

e Status data values are transferred from the module to the processor.

5.1 Ethernet LED Indicators
The Ethernet LEDs indicate the module's Ethernet port status as follows:

LED State Description
Data OFF Ethernet connected at 10Mbps duplex speed
AMBER Solid Ethernet connected at 100Mbps duplex speed
Link OFF No physical network connection is detected. No Ethernet

communication is possible. Check wiring and cables.

GREEN Solid Physical network connection detected. This LED must be ON solid
or Blinking for Ethernet communication to be possible.
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5.1.1 Scrolling LED Status Indicators

The scrolling LED display indicates the module’s operating status as follows:

Initialization Messages

Code Message
Boot / DDOK Module is initializing
Ladd Module is waiting for required module configuration data from

ladder logic to configure the Modbus ports

Waiting for Processor Connection ~ Module did not connect to processor during initialization
=  Sample ladder logic or AOI is not loaded on processor

=  Module is located in a different slot than the one
configured in the ladder logic/AOI

= Processoris notin RUN or REM RUN mode
Last config: <date> Indicates the last date when the module changed its IP

address. You can update the module date and time through
the module’s web page, or with the MVI56E Optional Add-On

Instruction.
Config P1/P2 <Modbus mode> After power up and every reconfiguration, the module will
<Port type> <Baud> <Parity> display the configuration of both ports. The information
<Data bits> <Stop Bits> <RS consists of:
Interface> <ID (Slave)> <Cmds: =  Modbus mode: RTU/ASCII

(Master)> = Port type: Master/Slave

= Baud: 115200 /57600 / 38400 / 19200 / 9600/ 4800 /
2400/ 1200/ 600/ 300

=  Parity: None / Even / Odd

= Data bits: 7/8

= Stop bits:1/2

= RS Interface: RS-232 / RS-422 /| RS-485

= ID: Slave Modbus Address

= Cmds: Configured Modbus Master Commands

Operation Messages

After the initialization step, the following message pattern will be repeated.
<Backplane Status> <IP Address> <Backplane Status> <Port Status>

Code Message

<Backplane Status> OK: Module is communicating with processor

ERR: Module is unable to communicate with processor. For
this scenario, the <Port Status> message above is replaced
with "Processor faulted or is in program mode".

<IP Address> Module IP address

<Port Status> OK: Port is communicating without error

Master/Slave Communication Errors: port is having
communication errors. Refer to Diagnostics and
Troubleshooting (page 78) for further information about the
error.
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5.1.2 Non-Scrolling LED Status Indicators

The non-scrolling LEDs indicate the module’s operating status as follows:

LED Label  Color Status Indication
APP Redor OFF The module is not receiving adequate power or is not securely
Green plugged into the rack. May also be OFF during configuration
download.
GREEN The MVI56E-MCM is working normally.
RED The most common cause is that the module has detected a

communication error during operation of an application port.
The following conditions may also cause a RED LED:
= The firmware is initializing during startup

=  The firmware detects an on-board hardware problem
during startup

=  Failure of application port hardware during startup
=  The module is shutting down

=  The module is rebooting due to a ColdBoot or WarmBoot
request from the ladder logic or Debug Menu

OK Redor OFF The module is not receiving adequate power or is not securely
Green plugged into the rack.

GREEN The module is operating normally.

RED The module has detected an internal error or is being
initialized. If the LED remains RED for over 10 seconds, the
module is not working. Remove it from the rack and re-insert it
to restart its internal program.

ERR Red Not used.

5.2 Clearing a Fault Condition

Typically, if the OK LED on the front of the module turns RED for more than ten
seconds, a hardware problem has been detected in the module or the program
has exited.

To clear the condition, follow these steps:

1 Turn off power to the rack.

2 Remove the card from the rack.

3 Verify that all jumpers are set correctly.

4 If the module requires a Compact Flash card, verify that the card is installed
correctly.

Re-insert the card in the rack and turn the power back on.

Verify correct configuration data is being transferred to the module from the
ControlLogix controller.

If the module's OK LED does not turn GREEN, verify that the module is inserted
completely into the rack. If this does not cure the problem, contact ProSoft
Technology Technical Support.

o Ol
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5.3 Troubleshooting the LEDs

Use the following troubleshooting steps if problems occur when the module is
powered up. If these steps do not resolve the problem, please contact ProSoft
Technology Technical Support.

Processor Errors

Problem Description  Steps to take

Processor Fault Verify the module is securely plugged into the slot that has been
configured for the module in the I/O Configuration of RSLogix.

Verify the slot location in the rack has been configured correctly in the

ladder logic.
Processor 1/0 LED This indicates a problem with backplane communications. A problem could
flashes exist between the processor and any installed 1/0 module, not just the

MVI56E-DNPNET. Verify all modules in the rack are configured correctly.

Module Errors

Problem Description Steps to take

Module Scrolling LED  This indicates that backplane transfer operations are failing. Connect to
display: <Backplane the module’s Configuration/Debug port to check this.

Status> condition To establish backplane communications, verify the following items:
reads ERR = The processor is in RUN or REM RUN mode.
=  The backplane driver is loaded in the module.
=  The module is configured for read and write data block transfer.
»=  The ladder logic handles all read and write block situations.

=  The module is properly configured in the processor I/O configuration
and ladder logic.

OK LED remains RED The program has halted or a critical error has occurred. Connect to the
communication port to see if the module is running. If the program has
halted, turn off power to the rack, remove the card from the rack and re-
insert the card in the rack, and then restore power to the rack.
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5.4  Setting Up ProSoft Configuration Builder

ProSoft Configuration Builder (PCB) provides a convenient way to configure,
diagnose, and troubleshoot your MVI56E-MCM module.

5.4.1 Installing ProSoft Configuration Builder

The ProSoft Configuration Builder (PCB) software is used to configure the
module. You can find the latest version of the ProSoft Configuration Builder
(PCB) on our web site: http://www.prosoft-technology.com. The installation
filename contains the PCB version number. For example,
PCB_4.1.0.4.0206.EXE.

If vou are installing PCB from the ProSoft website:

1 Open a browser window and navigate to
http:/www.prosoft-technology.com/pcb.

2 Click the download link for ProSoft Configuration Builder, and save the file to
your Windows desktop.

3 After the download completes, double-click the file to install. If you are using
Windows 7, right-click on the PCB installation file and click RUN As
ADMINISTRATOR. Follow the instructions that appear on the screen.

4 If you want to find additional software specific to your MVIS6E-MCM, enter
the model number into the website search box and press the Enter key.
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5.4.2 Setting Up the Project
To begin, start PROSOFT CONFIGURATION BUILDER (PCB).

& Microsoft Update
@ SetProgram Access and Defaults
W Windows Catalog

. X Accessories 4

‘“ Windows Update Administrative Tools 3

L.E) Documents 4 @ Internet Explorer ﬂ ProSoft Transport Path Editor
[} Settings 3 U Paint m ProSoft Discovery Service
,) Search 4 @ Windows Media Player |

@) Help and Support

= Run...

If you have used other Windows configuration tools before, you will find the
screen layout familiar. PCB’s window consists of a tree view on the left, and an
information pane and a configuration pane on the right side of the window. When
you first start PCB, the tree view consists of folders for Default Project and
Default Location, with a Default Module in the Default Location folder. The
following illustration shows the PCB window with a new project.

F B
4 Untitled - ProSoft Configuration Builder [E=REER S

File View Project Tools Help
=-21 Default Project MName Status | Informal

E@ Default Location 1 Default Module Please Select Module Type
b ?\m Unknown Product Line

Last Change: Mever
Last Download: Mever

-

i | b

Module Information —

Last Change: Never

Last Download: Never

Application Rev:

05 Rew:

Loader Rev:

MAC Address:

configedit version: 4.1.0 Build 4

m

R TR TR TR T

# Module Configuration

[Module]
Module Type : i
Module Name : Default Module

Ready Default Module
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Your first task is to add the MVI56E-MCM module to the project.

1 Use the mouse to select DEFAULT MODULE in the tree view, and then click the
right mouse button to open a shortcut menu.

2 On the shortcut menu, select CHOOSE MODULE TYPE. This action opens the
Choose Module Type dialog box.

Choose Module Type E]
Product Line Filter
e all " pLx4000 " PL¥&O00 " MYI46 T MVISE 7 MYIz1
" PLxSO00 " PLX30 " MuIs9 ¥ MWISEE PTQ
" MVYIGYE " MwIgaL
Search Module Type
STEP 1: Select Module Type Module Definition:
| El
MYISEE-101%
MVISEE-618505
MYISEE-DMPMET
MVISEE-FL - -
MVISEE-GSC Action Required
MYTISEE-MCM
MYISEE-MCMR.
MYISEE-MMET
MYTSEE-MMETC
MYTISEE-MMETCR
MYTISEE-MMETR
MVYISEE-PDPMYL
MVISEE-SIE
QK | Cancel |

3 Inthe Product Line Filter area of the dialog box, select MVI56E. In the Select
Module Type dropdown list, select MVI56E-MCM, and then click OK to save
your settings and return to the ProSoft Configuration Builder window.

5.4.3 Assigning an IP Address in the Project

In this step, you assign an IP address for the MVIS6E-MCM module using
ProSoft Configuration Builder. This becomes the permanent IP address for the
module after you download the configuration to the module (refer to Downloading
the Project to the Module (page 103)).

The module’s default IP address is 192.168.0.250.

1 Determine the network settings for your module, with the help of your network
administrator if necessary. You will need the following information:

o |IP address (fixed IP required)
o Subnet mask
o Gateway address

Note: The gateway address is optional, and is not required for networks that do not use a default
gateway.

ProSoft Technology, Inc.
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Start ProSoft Configuration Builder.

Select the MVIS6E-MCM icon, and then click the [+] symbol to expand the
MVI56E-MCM tree.

4 Right-click ETHERNET CONFIGURATION to open the shortcut menu.

W N

"1 Untitled - ProSoft Configuration Builder
File Wiew Project Tools Help
=-{_1 Default Project
-2 Default Location
= MYISEE-MCM
+- g8 Comment

Configure

5 On the shortcut menu, select CONFIGURE. This opens the EDIT-WATTCP

dialog box.
Edit - WATTCP 3]
[my_ip
netmask 255.255.255.0
gateway 192.168.0.1 . 188 . 0 . 230
Comment:
Definition:

Default private class 3 address

Reset Tag | Reset All |

oK | Cancel |

6 Use this dialog box to enter the MVIS6E-MCM module’s permanent IP
Address (MY_IP), subnet mask (NETMASK) and default gateway
(GATEWAY).

7 Click OK to save the updated Ethernet configuration in the project.
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5.5 Connecting Your PC to the Module

5.5.1 Download the IP Address through CIPconnect

You can use CIPconnect® to connect a PC to the ProSoft Technology MVI56E-
MCM module over Ethernet using Rockwell Automation’s 1756-ENBT
EtherNet/IP® module. This allows you to configure the MVI56E-MCM network
settings and view module diagnostics from a PC. RSLinx is not required when
you use ClIPconnect. All you need are:

e The IP addresses and slot numbers of any 1756-ENBT modules in the path
e The slot number of the MVI56E-MCM in the destination ControlLogix chassis
(the last ENBTx and chassis in the path).

If you do not have this information, you can still assign the IP address to the
module (refer to Assigning a Temporary IP Address (page 99)).

To use CIPconnect, follow these steps.

1 Inthe tree view in ProSoft Configuration Builder, right-click the MVIS6E-MCM

icon to open a shortcut menu.
2 On the shortcut menu, choose DIAGNOSTICS.

=-[2] Defaulk Project
—-[ Default Location
+ Ih MYISEE-MCM

Delete
Rename
Copy

Choose Module Type

Wiews Configurakion

Export Configuration File(s)
Load Config File

Downlaad Fram PC ko Device
Upload from Device ko PC

Diagnioskics

3 In the Diagnostics window, click the SET Up CONNECTION button.

. olalal<=] |~

Click to set up connection
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4 In the Select Connection Type dropdown list, choose 1756-ENBT. The
default path appears in the text box, as shown in the following illustration.

‘Connection Setup @

Select Connection Tvpe:  [Siglg= =R ~

Ethernet

T

ProSoft Dizcovery Service [FDS]

[Csousvariats

ClPconnect

| £192.168.0.100,p:1 52

CIF Path Edit
Test Connection | Connectl Cancel |

5 Click CIP PATH EDIT to open the CIPconnect Path Editor dialog box.

IPconnect Path Editor

_.lf_.
CI{ Connect” PATH EDITOR
-—-—'-'---._

Source Module IP Source Module Node Destination Modul Destination Madule
Address Address estination Module Slot Mumber

D 1756 ENET 192.168.0.250 [N 111565 Moduie v

Mo | Source Module

£1982.168.0.250,0:1.5:0556

[ Add Rack ] [ Delete Rack ] [ Construct CIP Path ]

| 0K || canca |

The CIPconnect Path Editor allows you to define the path between the PC and
the MVI5S6E-MCM module. The first connection from the PC is always a 1756-
ENBT (Ethernet/IP) module.

Each row corresponds to a physical rack in the CIP path.

o If the MVIS6E-MCM module is located in the same rack as the first 1756-
ENBT module, select RACK No. 1 and configure the associated parameters.
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¢ If the MVIS6E-MCM is available in a remote rack (accessible through
ControlNet or Ethernet/IP), include all racks (by using the ADD RACK button).

Parameter Description

Source Module Source module type. This field is automatically selected
depending on the destination module of the last rack
(1756-CNB or 1756-ENBT).

Source Module IP Address IP address of the source module (only applicable for
1756-ENBT)

Source Module Node Address Node address of the source module (only applicable for
1756-CNB)

Destination Module Select the destination module associated to the source module

in the rack. The connection between the source and destination
modules is performed through the backplane.

Destination Module Slot Number  The slot number where the destination MVIS6E module is
located.

To use the CIPconnect Path Editor, follow these steps.

1 Configure the path between the 1756-ENBT connected to your PC and the
MVIS6E-MCM module.

o If the module is located in a remote rack, add more racks to configure the
full path.

o The path can only contain ControlNet or Ethernet/IP networks.

o The maximum number of supported racks is six.

Click CoNsTRUCT CIP PATH to build the path in text format.
Click OK to confirm the configured path.

w N
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Example 1: Local Rack Application

For this example, the MVIS6E-MCM module is located in the same rack as the
1756-ENBT that is connected to the PC.

MVI56E Module 1756-ENBT

Ethernet
Rack 1
Slot Module Network Address
0 ControlLogix Processor -
1 Any -
2 MVI56E-MCM -
3 1756-ENBT IP=192.168.0.100

1 In ProSoft Configuration Builder, right-click the MVIS6E-MCM icon to open a
shortcut menu.
2 On the shortcut menu, choose DIAGNOSTICS.

ElD Default Project
EGI Default Location

'h Delete

Rename

Copy
Paste

Choose Module Type
Configure

Verify

View Configuration

Write to Compact Flash
Export Configuration File(s)
Load Config File

Add External File

Change Module Type to MVIS6-MNET

Download from PC to Device

Upload from Device to PC

Diagnostics
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3 In the Diagnostics window, click the SET Up CONNECTION button.

¥

=] 5|22 W]

Click to set up connection

4 In the Select Connection Type dropdown list, choose 1756-ENBT. The
default path appears in the text box, as shown in the following illustration.

Connection Setup f5_<|

Select Connection Type:  [AE=8=0 =00 ~

Ethernet

e

PraSoft Dizcovery Service [PDS]

[Costetn |

ClPconnect

| £192168.0.100,p:1 .22

CIP Path Edit
Test Connection | Connectl Cancel |
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5 Configure the path as shown in the following illustration, and click
CONSTRUCT CIP PATH to build the path in text format.

(OIPconnect Path Editor

'f
@Ij Connect” PATH EDITOR
—

Source Module IP Source Module Node N Destination Module
Mo | Source Module Address Address Destination Module Slot Number
N 1756-ENBT 1921620100 [N !1V156-Module v 2

1:192.168.0.100,p:1,5:2

[ AddRack || DeleteRack | [ Construct CIP Path |

[ ox J[ o ]

6 Click OK to close the ClPconnect Path Editor and return to the Connection
Setup dialog box.
7 Check the new path in the Connection Setup dialog box.

Connection Setup g

Select Connection Type:  [AE=8=0 =00 ~

Ethernet

e

PraSoft Dizcovery Service [PDS]

[Costetn |

ClPconnect

| £192168.0.100,p:1 .22

CIP Path Edit
Test Connection | Connectl Cancel |

Page 92 of 209 ProSoft Technology, Inc.



MVI56E-MCM ¢ ControlLogix Platform Diagnostics and Troubleshooting
Modbus Communication Module User Manual

8 Click TEST CONNECTION to verify that the physical path is available. The
following message should be displayed upon success.

‘Connection Setup E|

Select Connection Tvpe:  [Siglg= =R ~

ProSoft Configuration Builder E|

Successfully Connected

ClPconnect

| £192.168.0.100,p:1 52

CIF Path Edit
Test Connection | Connectl Cancel |

9 Click OK to close the Test Connection pop-up and then click CONNECT to
close the Connection Set up dialog box. The Diagnostics menu is now
connected through CIPconnect.

Example 2: Remote Rack Application

For this example, the MVI56E-MCM module is located in a remote rack
accessible through ControlNet, as shown in the following illustration.

1756-CNB 1756-ENBT

0 1 2| 3 Ethernet

ControlNet
‘ 1756-CNB H MVI56E Module

Rack 2
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Rack 1
Slot Module Network Address
0 ControlLogix Processor -
1 1756-CNB Node =1
2 1756-ENBT IP=192.168.0.100
3 Any -
Rack 2
Slot Module Network Address
0 Any -
1 Any -
2 Any -
3 Any -
4 Any -
5 1756-CNB Node = 2
6 MVI56E-MCM -

1 In ProSoft Configuration Builder, right-click the MVIS6E-MCM icon to open a
shortcut menu.
2 On the shortcut menu, choose DIAGNOSTICS.

E1-{Z0 Default Project

ElGI Default Location

& T

Delete
Rename

Copy
Paste

Choose Module Type

Configure

Verify

View Configuration

Write to Compact Flash

Export Configuration File(s)

Load Config File

Add External File

Change Module Type to MVIS6-MNET

Download from PC to Device
Upload from Device to PC

Diagnostics
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3 In the Diagnostics window, click the SET Up CONNECTION button.

¥

=] 5|22 W]

Click to set up connection

4 In the Select Connection Type dropdown list, choose 1756-ENBT. The
default path appears in the text box, as shown in the following illustration.

Connection Setup f5_<|

Select Connection Type:  [AE=8=0 =00 ~

Ethernet

e

PraSoft Dizcovery Service [PDS]

[Costetn |

ClPconnect

| £192168.0.100,p:1 .22

CIP Path Edit
Test Connection | Connectl Cancel |
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5 Configure the path as shown in the following illustration, and click
CONSTRUCT CIP PATH to build the path in text format.

(OIPconnect Path Editor

'f
@f Connect” PATH EDITOR
ol i

Source Module IP Source Module Node _— Destination Module
Mo | Source Module Address Address Destination Module Slot Number
N 1756-ENBT 1921620100 [ (756CNB v 2

B2 17568 O 0 MVI5E-Module v g

1:192.168.0.100p:1,8:2p:2,c:0p:15:6

[ AddRack || DeleteRack | [ Construct CIP Path |

[ ox J[ o ]

6 Click OK to close the ClIPconnect Path Editor and return to the Connection
Setup dialog box.
7 Check the new path in the Connection Setup dialog box.

Connection Setup @

Select Connection Type:  [AE=8=0 =00 ~

Ethernet

e

PraSoft Dizcovery Service [PDS]

ClPconnect

| 1:152.168.0.100p: 152 p:2c:0p:1sb

CIP Path Edit
Test Connection | Connectl Cancel |
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8 Click TEST CONNECTION to verify that the physical path is available. The
following message should be displayed upon success.

‘Connection Setup P§|

Select Connection Tvpe:  [Siglg= =R ~

ProSoft Configuration Builder E|

Successfully Connected

ClPconnect

| 1:192.168.0.100p:1.5:2p:2c:0p: 156
CIP Path Edit

Test Connection | Connectl Cancel |

9 Click OK to close the Test Connection pop-up and then click CONNECT to
close the Connection Set up dialog box. The Diagnostics menu is now
connected through CIPconnect.
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5.5.2 Using RSWho to Connect to the Module

You need to have RSLinx installed on your PC to use this feature. You also need an ENBT module
set up in the rack. For information on setting up the ENBT module, see Using CIPconnect to

Connect to the Module.

1 Inthe tree view in ProSoft Configuration Builder, right-click the MVIS6E-MCM

module.

2 From the shortcut menu, choose DOWNLOAD FROM PC TO DEVICE.
3 Inthe Download dialog box, choose 1756 ENBT from the Select Connection

Type dropdown box.

Download files from PC to module

3

STEF 1! Select Communication Path:

Select Connection Type:

1756 ENBT

Ethernet: |

CIPconnect:

STEP 2: Transfer File(s):

DOWNLOAD |

|t:192.168 ,0,100,p:1,5:0456

CIP Path Edit
RSWhao

Test Connection |

| Cancel |

4 Click RSWHo to display modules on the network. The MVI5S6E-MCM module
will automatically be identified on the network.

M Browse Device

[V Autobrowse I:l 2

Browsing - node 0 found

X

kstation
Linx Gateways, Ethernet
nE_ETH-1, Ethernet

0o
a 10.1,2.221, 1756-ENET/B, 1756-ENET/B

GE3C_wlo
10,1.2.254, 1756-EN2T, 1796-EM2T/E

105,102.0.65, 1756-EMBT/A, 1756-EMNBT/A
-3 Backplane, 1756-A714A
+ 00, 1756-L55/4 LOGIXGSSS, G5C w1t
01, 1756 module, MYISGE-GSC
06, 1756-EMET/A
8E_ETH-4, Ethernet
8E_ETHIP-1, Ethernet
CompactLogix, Ethernet
ontrollogi, Ethernet

< ?

o]

Cancel

5 Select the module, and then click OK.
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5.5.3 Connecting Your PC to the Module's Ethernet Port

With the module securely mounted, connect one end of the Ethernet cable to the
CONFIG (E1) Port, and the other end to an Ethernet hub or switch accessible from
the same network as your PC. Or, you can connect directly from the Ethernet
Port on your PC to the CONFIG (E1) Port on the module.

Assigning a Temporary IP Address

This procedure assigns a temporary IP address so that you can use the ProSoft
Configuration Builder to download a configuration file containing the permanent
IP address.

Important: ProSoft Configuration Builder locates MVIS6E-MCM modules through UDP broadcast
messages. These messages may be blocked by routers or layer 3 switches. In that case, ProSoft
Discovery Service will be unable to locate the modules.

To use ProSoft Configuration Builder, arrange the Ethernet connection so that there is no router/
layer 3 switch between the computer and the module OR reconfigure the router/ layer 3 switch to
allow routing of the UDP broadcast messages.

1 Inthe tree view in ProSoft Configuration Builder, select the MVI5S6E-MCM
module.

=-{_7] Default Project
—-{Z@] Default Location
+ Ih MY ISEE-MICM
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2 Click the right mouse button to open a shortcut menu. On the shortcut menu,
choose DIAGNOSTICS.

=-[27] Default Project
—-{Z8] Default Location

Delete
Fename
Copy

Choose Module Type

‘Wi Configurakion

Export Configuration File(s)
Load Config File

Download From PC bo Device
Upload from Device ko PPC

Diagnostics

3 In the Diagnostics window, click the SET Up CONNECTION button.

L

)] S[[2]] ]

Click to set up connection
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4 In the Connection Setup dialog box, click the BROWSE DEVICE(S) button to
open the ProSoft Discovery Service. Right-click the module icon, and then
choose ASSIGN TEMPORARY IP.

1% 1Prosoft Discovery Service E| [E| rg|
@

5n: DOOOEEFL

LT Assign Temporary IP

Device Details

Remove Tempoarary IP
View module's webpage

Select for PCB

Click the search icon to begin the browse

5 The module’s default IP address is usually 192.168.0.250. Choose an unused
IP within your subnet, and then click OK.

U’ﬂ Assign Temporary IP Address g@@

Temporary IP:: 192 . 188 . 0O . 253
Metwork M ask: 255 . 285 0285 00
oK ] [ Cancel ]

Important: The temporary IP address is only valid until the next time the module is initialized. For
information on how to set the module’s permanent IP address, see Assigning an IP Address in the
Project (page 85).
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6 Close the ProSoft Discovery Service window. Enter the temporary IP in the
Ethernet address field of the Connection Setup dialog box, then click the
TEST CONNECTION button to verify that the module is accessible with the
current settings.

‘Connection Setup f‘5__<|

Select Connection Type: -

Ethernet
192 188 . 0 . 253

ProSoft Dizcovery Service [FDS]

Browse Device(s)
ClPconnect
Test Connection | Connectl Cancel |

7 If the Test Connection is successful, click CONNECT. The Diagnostics menu
displays in the Diagnostics window.

Connection Log Module
= ed

| 3]

5 o

Time @ 16.30.07 |

™ MYISEE MCH

select item within "mvIsee-mcm" for diagnostic information

gty GEMERAL
Wersion
g% MODBUS PORT 1

Master Command List
Master Command Status
Slave Status List

----- Statug

g% MODBUS PORT 2

..... Config

----- Master Command List
Master Command Status
Slave Status List

o] Status

Path “Ethernet - 105.102.0.106"
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5.6 Downloading the Project to the Module

Note: For alternative methods of connecting to the module with your PC, refer to Connecting Your
PC to the Module (page 87).

In order for the module to use the settings you configured, you must download
(copy) the updated Project file from your PC to the module.

1 Inthe tree view in ProSoft Configuration Builder, right-click the MVIS6E-MCM
icon to open a shortcut menu.

2 Choose DOWNLOAD FROM PC To DEVICE. This opens the Download dialog
box.

3 Inthe Download dialog box, choose the connection type in the Select
Connection Type dropdown box:

o Choose ETHERNET if you are connecting to the module through the
Ethernet cable.

o Choose 1756 ENBT if you are connecting to the module through
ClPconnect or RSWho.
Refer to Connecting Your PC to the Module (page 87) for more
information.

Note: If you connected to the module using an Ethernet cable and set a
temporary IP address, the Ethernet address field contains that temporary IP
address. ProSoft Configuration Builder uses this temporary IP address to
connect to the module.

Download files from PC to module @

STEF 1! Select Communication Path:

Select Connection Type: Ethernet - Browse Device(s)
Ethernet: | 19z . 168 . 0O . 250 Use Default IP

CIPconnect: |

STEP 2: Transfer File(s):

DOWHNLOAD | Test Connection |

| Cancel |

4 Click TEST CONNECTION to verify that the IP address allows access to the
module.

5 If the connection succeeds, click DOWNLOAD to transfer the Ethernet
configuration to the module.
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If the Test Connection procedure fails, you will see an error message. To correct
the error, follow these steps.

1 Click OK to dismiss the error message.
2 In the Download dialog box, click BROWSE DEVICE(S) to open ProSoft
Discovery Service.

'%1Prosoft Discovery Service Ej@g|

Assign Temporary IP

Device Details

Remave Temporary IP

Wiew modules webpage

| Select for PCE

Click the search icon to begin the browse

3 Select the module, and then click the right mouse button to open a shortcut
menu. On the shortcut menu, choose SELECT FOR PCB.

4 Close ProSoft Discovery Service.

5 Click DOWNLOAD to transfer the configuration to the module.

5.7 Using the Diagnostics Menu in ProSoft Configuration Builder

The Diagnostics menu, available through the Ethernet configuration port for this
module, is arranged as a tree structure, with the Main menu at the top of the tree,
and one or more submenus for each menu command. The first menu you see
when you connect to the module is the Main menu.

Tip: You can have a ProSoft Configuration Builder Diagnostics window open for more than one
module at a time.

To connect to the module’s Configuration/Debug Ethernet port:

1 In ProSoft Configuration Builder, select the module, and then click the right
mouse button to open a shortcut menu.

=1-[_ Defaulk Project
- [l Default Location
+ Ih MYISEE-DNPMET
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2 On the shortcut menu, choose DIAGNOSTICS.

=-{_1 Default Project
—-[ Default Location
+ h MYISGE-DMNPMET
Delete

Fename
Copey

Choose Module Type

Diagnioskics

3 Inthe Diagnostics window, click the SET Up CONNECTION button.

¥

=]] 5221 Wl

Click to set up connection

4 In the Connection Setup dialog box, click the TEST CONNECTION button to
verify that the module is accessible with the current settings.

Connection Setup [S__<|

Select Connection Tupe:  [33==8

Ethernet
192 0168 . 0 . 253

PraSoft Dizcovery Service [PDS]

Browse Devicels)

ClPconnect

Test Connection | Connectl Cancel |
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You can also use CIPconnect® to connect to the module through a 1756-
ENBT card by choosing 1756-ENBT in the SELECT CONNECTION TYPE list
Refer to Using CIPconnect to Connect to the Module for information on how
to construct a CIP path.

‘Connection Setup f‘5__<|

Select Connection Type:  [alsE=20]=xy

Ethernet

T

ProSoft Dizcovery Service [FDS]

[Csousvariats

ClPconnect

| £192.168.0.100,p:1 52

CIF Path Edit
Test Connection | Connectl Cancel |

5 If the Test Connection is successful, click CONNECT to display the
Diagnostics menu in the Diagnostics Window.

Connection Log Module

| 0|38 il

'h IWISEE -MCM Time : 16.30. O?J
a8 BACKPLAME select item within "MvIS6E-MCM" for diagnostic information

: Config

Statuz

g% DATABASE

..... ASCI

----- Decimal

gty GEMERAL
Wersion
g% MODBUS PORT 1

Master Command List
Master Command Status
----- Slave Status List

----- Status

E-g% MODBUS PORT 2

Master Command List
Master Command Status
Slave Status List

Path "Ethemet - 105.102.0.108"
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If PCB is unable to connect to the module:

1 Click the BROwsE DEVICE(S) button to open the ProSoft Discovery Service.
Select the module, then right-click and choose SELECT FOR PCB.

'3 | Prosoft Discovery Service

Assign Temporary IP

Device Details

Remove Temporary IP
Wiew modules webpage

| Select for PCB

Click the search icon to begin the browse

2 Close ProSoft Discovery Service, and click the CONNECT button again.

3 If these troubleshooting steps fail, verify that the Ethernet cable is connected
properly between your computer and the module, either through a hub or
switch (using the grey cable) or directly between your computer and the
module (using the red cable).

If you are still not able to establish a connection, contact ProSoft Technology for
assistance.
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5.7.1 The Diagnostics Menu

The Diagnostics menu, available through the Ethernet configuration port for this
module, is arranged as a tree structure, with the Main menu at the top of the tree,
and one or more submenus for each menu command. The first menu you see
when you connect to the module is the Main menu.

Connection  Log  Module

a| o|0|B=)| il
" MYISEE MCH
g8y BACKPLANE select item within "MvIS&GE-mCM" for diagnostic information

. Config

Time @ 16.30.07 |

gty DATABASE
..... ASCI
----- Decimal
..... Float

g% GEMERAL

Pk Wersion

B MODBUIS PORT 1

..... Corfig

""" Master Command List
""" Master Command Status
""" Slave Status List

""" Status

El-g% MODBUS PORT 2

----- Master Command List
----- Master Command Status
----- Slave Status List

----- Statuz

Path "Etheret - 105.102.0.106"

5.7.2 Monitoring Backplane Information

Use the BACKPLANE menu to view the backplane status information for the
MVIS6E-MCM module.

Backplane Configuration
Click Config to view current backplane configuration settings, including

Read Start

Read Count

Write Start

Write Count

Error Status Pointer

The settings on this menu correspond with the MCM.CONFIG.MoODDEF controller
tags in the ModDef Settings (page 60).
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Backplane Status
Use the Status menu to view current backplane status, including

Number of retries
Backplane status

Fail count

Number of words read
Number of words written
Number of words parsed
Error count

Event count

Command count

During normal operation, the read, write, and parsing values should increment
continuously, while the error value should not increment.

The status values on this menu correspond with members of the MVI5S6E-MCM
Status Data Definition (page 160).

5.7.3 Monitoring Database Information

Use the Database menu to view the contents of the MVI5S6E-MCM module’s
internal database. The data locations on this menu corresponds with the
MVI56E-MCM Database Definition (page 150)

You can view data in the following formats:

ASCII
DATABASE DISPLAY © tao 99 (ASCII)
<Epywy iy Uy 000000710
! #¥%¥'&)(103254?698
ABCBEDGFIHOQPSRUTWWY X
a ' chedgfihgpsrutwwvysx
Def. . Fte - fparernllm”
O oooDoDoDoDooODO0DODODOODODOOODODODT OO DTG ODE O
! #"%EF ' &)(C10325476598
ABCBEDGFIHGQPSRUTWWVY X
a‘?bedgfihgpﬁcu‘ngyx
0 £ s e PR i . - -™

Decimal

DATABASE DISPLAY O to 90 (DECIMAL) : [refresh Counter: 3]

-29404 -2 -3 -4 Q 1 2 3 4 6169
8225 8730 G253 G767 10281 12337 12851 13365 13870 14303
16440 160963 17477 17981 18505 20561 21075 21585 22103 22617
24673 25187 25701 26215 26720 2878 206200 20813 30327 30841
-32639 -32125 -31611 -31097 -30583 -28527 -28013 -2749% -26987 -26471
1 515 1029 1543 2057 4113 4627 5141 5655 6169

8225 87309 G253 G767 10281 12337 12851 13365 13870 14303
16440 16063 17477 17991 18505 20561 21075 215385 22103 22617
24673 25187 25701 26215 26729 28785 25299 20813 30327 30841
-32630 -32125 -31611 -31097 -30583 -28527 28013 -274099 26085 -26471
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Float

DATABASE DISPLAY O To 49 (FLOAT) [refresh Counter: 5]

1. #ONANOOOE+O00-1, #QNANGOOE+OO0 9. 18354062E-041 2. 75500200E-040 1.07747044E-024
2.21076282E-018 5.70887401E-016 6.44402050E-010 1.68752010E-007 4.41579286E-005
4.88127480E+001 1.27330674E4004 1.40447017E+010 3.66483682E+012 9. 55859400E+014

L04858893E+021 2, 7317963264023 2. 98848446E+029 7. 77852800E+031 2. 02385823 0E+034

LHE 2T TOE-UST -5 097007 IYE-055 -3, T4 0278150291, J1029G5IE- 0203, 97016299024

LGB2436112E-038 2, 53936311E-035 2.86023070E-020 7, 52614210E-027 1.07850300E-024

L21076282E-018 5.79887491E-016 6.44402050E-010 1.687520L0E-007 4.41570286E-005

LBELZ74B0E4+001 1.27530674E4004 1.40447017E4+010 3.66483682E+012 5, 558504 00E+014

LO4BEEE03E4021 2. 731T0652E4023 2. 0884844664020 7, 77B52B05E4+031 2. 0238823064034

=1, 93224776E-037-5, 097607 59E-035-5.74027813E-029-1. 51029683E-026-3. 97016299E-024

[Ny

Hexadecimal

DATABASE DISPLAY O To 99 (HEXADECIMAL)

Q07E FFFE FFFD FFFC 0000 0001 0002 0003 0004 18105
2021 2223 2425 2627 2829 3031 3233 3435 3637 3830
4041 4243 4445 4647 4845 5051 5253 5455 5457 5850
6061 6263 6465 G66T 686D FOFL 7273 T475 AT TETO
8081 8283 84851 8687 888% 9091 92593 94957 94697 98599
0001 0203 0405 0607 0803 1011 1213 1415 1617 18109
2021 2223 2425 2627 2829 3031 3233 3435 3437 3830
4041 4243 4445 4647 4845 5051 5253 5455 5457 G850
6061 6263 6465 G66T 686D FOFL 7273 T475 AT TETO
S08L 83283 3481 3087 8382 9091 9203 94093 04697 2300

Use the scroll bar on the right edge of the window to view each page (100 words)
of data.

5.7.4 Monitoring General Information

Use the General Menu to view module version information.

MWISEE-MCM > GEMERAL > version :
PRODUCT MWAME CODE tMCM S
SOFTWARE REWISIOM LEVEL 12,01
QPERATIMG SYSTEM REVISION HaRel=]
RUM NUMBER. 12801
PROGRAM SCANM COUNTER 12473
BACKPLAME DRIWVER WERSIOM H
BACKPLAME API VERSION 1.0
MODULE MAME IMVI SEE-MCM
WVENDOR ID 1309
DEVICE TY¥PE H
PRODUCT CODE 15001
SERIAL MUMEER 1 O000FFF3
REVISION 2.1

The values on this menu correspond with the contents of the module’s Misc.
Status (page 158).
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5.7.5 Monitoring Modbus Port Information

Use the Modbus Port 1 and Modbus Port 2 menus to view the information for
each of the MVI56E-MCM module’s Modbus application ports.

Port Configuration

Use the Port Configuration menu to view configuration settings for Modbus Port 1
and Modbus Port 2. The values on this menu correspond with the controller tags
MCM.CONFIG.Portl and MCMPort (page 162).

Master Command List

Use the Master Command List menu to view the command list settings for
Modbus Port 1 and Modbus Port 2. The values on this menu correspond with the
controller tags MCM.CONFIG.PORTLMASTERCMD and
MCM.CONFIG.Port2MasterCmd.

Use the scroll bar on the right edge of the window to view each Modbus Master
command.

Note: The Master Command List is available only if the port is configured as a Modbus Master.

Master Command Status

Use the Master Command Status menu to view Master command status for
Modbus Port 1 and Modbus Port 2.

A zero indicates no error.

A non-zero value indicates an error. Refer to Command Error Codes (page 71)
for an explanation of each value.

Slave Status List

Use the Slave Status List menu to view the status of each Slave connected to the
Modbus Master port.

Slaves attached to the Master Port can have one of the following states:

0 The Slave is inactive and not defined in the command list for the Master Port.

1 The Slave is actively being polled or controlled by the Master Port. This does not
indicate that the Slave has responded to this message.

2 The Master Port has failed to communicate with the Slave device. Communications
with the Slave is suspended for a user defined period based on the scanning of the
command list.

3 Communications with the Slave has been disabled by the ladder logic. No
communication will occur with the Slave until this state is cleared by the ladder
logic.

Refer to Slave Status Blocks (3000 to 3003 or 3100 to 3103) (page 129) for more

information.
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Port Status

Use the Port Status menu to view status for Modbus Port 1 and Modbus Port 2.
During normal operation, the number of requests and responses should
increment, while the number of errors should not change.

5.7.6 Data Analyzer

The Data Analyzer mode allows you to view all bytes of data transferred on each
port. Both the transmitted and received data bytes are displayed. Use of this
feature is limited without a thorough understanding of the protocol.

Configuring the Data Analyzer

ShEEEENIE (_W

Click to configure Data Analyzer

»

Select Timing Interval

Time Ticks help you visualize how much data is transmitted on the port for a
specified interval. Select the interval to display, or choose No Ticks to turn off
timing marks.

Select the Communication Port to Analyze

You can view incoming and outgoing data for one application port at a time.
Choose the application port to analyze.

Select the Data Format

You can view incoming and outgoing data in Hexadecimal (HEX) or
Alphanumeric (ASCII) format.

Starting the Data Analyzer

L S i N

Click to start Data Analyzer
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The following illustration shows an example of the Data Analyzer output.

’ﬂ Diagnostics E\

Connection  Log  Module

3| ,O|__J

T MVISEE-MCH Time : 08.45.45 -|
I g%y, BACKPLAME <205 €005 <2Ex <003 <2 Fr<005 <300 <005 <31 5«16 <E0s<R—>_TT__TT_[058] [10] [00] [28] [00] [0A]
0] Config [ca]082] 7T __T7__TT__TT__TT__TT__TT__TT__TT__TT__TT_TT_TT__TT__TT_TT_TT__TT_
TT TT TT TT TT TT TT TT_TT_TT_TT_TT_TT_TT_TT_TT TT TT _ TT__TT_
Ol Status <06><04 > 002432 > <005 <0A> <00 T T 3<R—3_ _[oa][04]
—I-aBy, DATABASE [14] [00] [00] [00] [00] [00] [00] [o0] [o0] [oo] [oo]_TT_[00] [o0] [0a] [0o] [00] [00] [no] [oo]

[eo] o0 [F3]097] _TT__TT__TT__TT__TT__TT_TT__TT__TT__TT__TT__TT_TT__TT_TT_TT_
T TT__TT_TT_TT_TT_TT_TT_TT_TT_TT_TT_TT__TT__TT_TT_TT__TT_TT_TT_
CTT_TT_TT_TT__TT__TT_ TT_<R+»<0&><l0x<00r<32><005<0a> <14 < 00><325><005<33><00>
<34 p2005> <3 52003672005 <3 72 200> <382 <005 <395 200> <3 A>< 00> <3B><LE><2 6> <R—>_TT_TT_

O Hex [o6] [10] [o0] [32][00] [0a] [EC] [F6] _TT__TT__TT__TT__TT__TT__TT__TT__TT__TT__TT_TT_

. &GENEHAL _TT_T7T _TT_TT_TT_TT_TT_TT_TT7T_TT_TT_TT_TT_TT_TT_TT_TT_TT_TT_
T T TT__TT__TT_TT__TT_TT__TT__TT__TT_<R+><01><03><00><00><005><08><C5><CD>

] version <R-x_TT_[01][03][A4][00] _TT_[00] [00] ool [00] (00] [00] [00] [oo] [oo] [o0] [00] [00] [oa]

I gfa MODBUS PORT 1 [oo] (ool [eo] [o0] [oo] [oo] (A3 67 ] _TT 7T __TT__TT__TT_TT__TT__TT_TT__TT_TT__TT_
O Conii T TT__TT_TT_TT_TT_TT__TT__TT_TT__TT_TT_TT_TT_TT_TT_TT__TT_TT__TT_

g Config . T TT 7T TT_TT_TT_TT_TT__TT_TT__TT_<R+><0l><10><00><00><00><0A><14> 204>

aster Command List <D2><10><El><1632E><22 > 30>« 3F><FF> <0000 > <00 <06« 00> <07 >« 00> <082 <0009 <86

aster Command Status <49><R->_TT_TT__TT_[C1][10] [00] (ool (o0l (oAl (40 [(0E] _TT_TT_TT_TT_TT_TT_TT_
lawe Status List T TT__ TT__TT__TT__TT__TT_TT_TT__TT__TT__TT__TT__TT__TT_TT__TT__TT__TT__TT_

Tt TT_TT_TT__TT_ TT_TT_TT_TT__TT__TT__TT__TT__TT__TT__TT_<R+2><02><033<00>
tatus <0005 <0A<ES<FCr<R—>_TT__TT__TT_[02][03][14] [00] [o0] [oc] [oo] [o0] [00] [00] [00]
—&.MDDBUSPDHM [oo] [o0] [o0] [oo] [oo] [oo] Too] [oo] [oo] [oo] [oo] [0o] [F7] [B2] TT__TT__TT_ TT_ TT_ TT_
T Ir_IT_JI7__TT_TT_7T7_T77T_TT_TT_TT_TT_TT_TT_TT_TT_TT_TT_TT__TT_
. T TT T TT__TT__TT__TT__TT__TT_TT_TT_TT_TT__TT__TT__TT__TT_<«R+><02><10>
&ster Command List <005><0A><00><0A> <14 ><005><0A> < 00> <0B> <00><0C > <00> <00 <005 <0E>< 00> <0F><00><1 05> <003
aster Command Status <11x<005 <1200 <13><AS > <08 <R—>_TT__TT_[02] [10] [00] [0a [00] [0a] [80] [3F]_TT__TT_

Slave Status List

i
Path "Ethernet - 105.102.0.25"
The Data Analyzer can display the following special characters.
Character Definition
[] Data enclosed in these characters represent data received on the port.
<> Data enclosed in these characters represent data transmitted on the port.
<R+> These characters are inserted when the RTS line is driven high on the port.
<R-> These characters are inserted when the RTS line is dropped low on the port.
<CS> These characters are displayed when the CTS line is recognized high.
_TT_ These ([‘(haracters are displayed when the "Time Tick" is set to any value other than
"No Ticks".

Stopping the Data Analyzer

s| o[l

*

Click to stop Data Analyzer

Important: When in analyzer mode, program execution will slow down. Only use this tool during a
troubleshooting session. Before disconnecting from the Config/Debug port, please stop the data
analyzer. This action will allow the module to resume its normal high speed operating mode.
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Data Analyzer Tips

For most applications, HEX is the best format to view the data, and this does
include ASCII based messages (because some characters will not display in the
Diagnostics window, and by capturing the data in HEX, we can figure out what
the corresponding ASCII characters are supposed to be).

The Tick value is a timing mark. The module will print a _TT for every xx
milliseconds of no data on the line. Usually 10milliseconds is the best value to
start with.

To save a capture file of your Diagnostics session

1 After you have selected the Port, Format, and Tick, we are now ready to start
a capture of this data.

2] Sl il

Click to capture the Diagnostics session
to a log file

2 When you have captured the data you want to save, click again to stop
capturing data.

S| (3121 ||

Click to stop capturing

»

You have now captured, and saved the file to your PC. This file can now be used
in analyzing the communications traffic on the line, and assist in determining
communication errors. The log file name is PCB-Log.txt, located in the root
directory of your hard drive (normally Drive C).

Now you have everything that shows up on the Diagnostics screen being logged
to a file called PCB-Log.txt. You can email this file to ProSoft Technical Support
for help with issues on the communications network.
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To begin the display of the communications data, start the Data Analyzer. When
the Data Analyzer is running, you should see something like this.

’ﬂ Diagnostics

Connection  Log  Module

3‘ ,O|:J

T MVIEBE-MCM

I g%, BACKFPLANE
Config
Status

=gt DATABASE

BECH

Float
Hex
= g GENERAL
“ersion
=gt MODBUS PORT 1
Config
I aster Command List
Master Command Status
Slave Status List
Statug
=g, MODBUS PORT 2
Config
I aster Command List
M aster Command Status

Time
<205 <005 <2E» <005« 2F <003 <30 <003 <31 »<16»<E0><R—>_TT__TT_[05] [10] [o0] [28] [00] [0A]
[cilf82] 7T __T7T__TT__7T__TT__TT__TT__TT__TT_TT__TT__TT_TT__TT_TT_TT__TT__TT_
TT_TT_TT_TT_TT_TT_TT_TT_TT_TT_TT_TT_TT_TT_TT_TT_TT_TT_TT_TT_
T TT__TT__TT__TT__TT_<R+><08><04><00><32><00><0A><D0><75><R->_TT__TT_[06] [04]
[14] [00] [00] [00] [00] [00] [00] [o0] [00] [00] [o0] _T7_[00] [00] [00] [00] [00] [00] [00] [00]
ool [o0] [F3]097 ] 7T __7T__T7__T7T_TT__TT__TT_TT__TT__TT_TT_TT_TT_TT__TT__TT_
TT__TT_TT_TT__TT_TT_TT_TT_TT_TT_TT__TT_TT_TT_TT_TT_TT_TT_TT_TT_
_TT__TT__TT__TT__TT__TT__TT_<R+><06><l0><00><32><00> <0A><14><00><32><00><33><00>
<345><005><35><00><362<002<3 7> 200> <385 <0039 <002 <3 A <00><5B><1E> <263 <R—>_TT_TT_
[oe] (10l (o0l [32][00] (oAl [EC][76] _TT__TT__TT__TT__TT__TT__TT__TT__TT_TT__TT_TT_
TT__TT__ T T TT__TT__TT__TT_TT__ TT_TT_TT_TT_TT_TT_TT_TT_TT_TT_TT_TT_
T TT__TT__TT__TT__TT__TT__TT__TT__TT__TT_<R+r<0lr<03><00:<00><00><0A><C5r<CD>
<R->_TT_[01][03] [14] [o0]_T7_[w0] [©0] [00] [00] [00] [00] [00] [00] [00] [00] [00] [00] [00]
[oo] [00] [00] [o0] [00] [00] [A3][67] TT__TT_TT_TT_TT_TT_TT_TT_TT_TT_ TT_TT_
T T TT__TT__TT__TT__TT__TT__TT__TT__TT_TT__TT_TT_TT_TT_TT_TT_TT__TT_TT_
TT __TT_TT_TT_TT_TT_TT_TT_TT_TT_TT_<R+>»<0l5<105<005><00><00><0a> <1404 >
<D2><10><El><1B><2E><2 2> <302 <3F > <FF><00><05><00> <062 <00><07><00> <08> <00> < 09> < 86>
<4 9><R->_TT__TT__TT_[01][10][00] [o0] [00] [0al [40] [0E] _TT_TT_TT_TT_TT__TT__TT_
TT__TT__TT__TT__TT__TT__TT__TT__ TT__TT_TT_TT_TT__TT_TT_TT_TT_TT_TT_TT_
TT__TT__TT__TT__TT__TT__TT_TT__TT__TT__TT__TT__TT__TT__TT__TT_<R+><02><03><00>
<0AF <00 <0A<ESp<FC><R->_TT__TT__TT_[02] [03] [14][00] [00] [00] [00] [00] [00] [00] [00]
[00] [eo] [eo] [oo] [oo] foo] [oo] [oo] [20] [oo] [oo] [0l [F7I[82] TT_TT_TT__TT__TT__TT_
T TT_TT_TT_TT_TT_TT_TT_TT_TT_TT_TT_TT_TT_TT_TT_TT_TT_TT_TT_
CTT__TT__TT__TT__TT__TT__TT__TT__TT__TT__TT_TT__TT__TT__TT__TT__TT_<R+><02><10>
<005 <0A><00><0A><14 > <002 <0A> <002 <0B><00><0C> <00 <00 <00 <OE>< 00> <OF > <005 <1 05« 00>
<11><00x<12><00><13><AS><08><R->_TT__TT_[02] [10] [2C] [CA] [00] [0A] (60T [3F]_TT__TT_

3

P 08.45.45 -

Slave Status List

El

Path “Ethernet - 105.102.0.25"

The <R+> means that the module is transitioning the communications line to a
transmit state.

All characters shown in <> brackets are characters being sent out by the module.

The <R-> shows when the module is done transmitting data, and is now ready to
receive information back.

And finally, all characters shown in the [ ] brackets is information being received
from another device by the module.

After taking a minute or two of traffic capture, stop the Data Analyzer.

s| o35

*

Click to stop Data Analyzer
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5.8

Reading Status Data from the Module

The MVI56E-MCM module returns a 33-word Status Data block that can be used
to determine the module’s operating status. This data is located in the module’s
database at registers 15270 to 15302 and at the location specified in the
configuration. This data is transferred to the ControlLogix processor continuously
with each read block. For a complete listing of the status data object, refer to
MVI56E-MCM Status Data Definition (page 160).

5.8.1 Viewing the Error Status Table

Command execution status and error codes for each individual command are
stored in a Master Command Status/Error List, held in the module’s internal
memory. There are several ways to view this data.

¢ View Command Status, Slave Status and Port Status in the Monitoring
Modbus Port Information (page 111).

e Configure the Command Error Pointer parameter (<CmdErrPtr>) to copy the
status/error values into the User Database area of module memory.

e Copy this table to a section of the ReadData area, where you can view it in
the <READDATAARRAY> tag array in the ControlLogix controller tag database.
You can use these values for communications status monitoring and
alarming.

o <CMDERRPTR> ="MCM.CONFIG.PORTX.CMDERRPTR"
o <READDATAARRAY> ="MCM.DATA.READDATA[X]"

These variables would hold the literal tag names in the sample program or
Add-On Instruction. Use these variables to accommodate future ladder or tag
changes while maintaining backward compatibility.
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5.9 Configuration Error Codes

During module configuration download, the OK and APP LEDs will cycle through
various states. If the OK LED remains RED and the APP LED remains OFF or
RED for a long period of time, look at the configuration error words in the
configuration request block. The structure of the block is shown in the following

table.

Offset Description Length
0 Reserved 1

1 9000 1

2 Module Configuration Errors 1

3 Port 1 Configuration Errors 1

4 Port 2 Configuration Errors 1

510 248 Spare 244
249 -2 0r-3 1

The bits in each configuration word are shown in the following table. The module
configuration error word has the following definition:

Bit Description Value
0 Read block start value is greater than the database size. 0x0001
1 Read block start value is less than zero. 0x0002
2 Read block count value is less than zero. 0x0004
3 Read block count + start is greater than the database size. 0x0008
4 Write block start value is greater than the database size. 0x0010
5 Write block start value is less than zero. 0x0020
6 Write block count value is less than zero. 0x0040
7 Write block count + start is greater than the database size. 0x0080
8 0x0100
9 0x0200
10 0x0400
11 0x0800
12 0x1000
13 0x2000
14 0x4000
15 0x8000
The port configuration error words have the following definitions:

Bit Description Value
0 Type code is not valid. Enter a value from 0 (Master) to 1 0x0001

(Slave).

1 The float flag parameter is not valid. 0x0002
2 The float start parameter is not valid. 0x0004
3 The float offset parameter is not valid. 0x0008
4 Protocol parameter is not valid. 0x0010

ProSoft Technology, Inc.
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Bit Description Value
5 Baud rate parameter is not valid. 0x0020
6 Parity parameter is not valid. 0x0040
7 Data bits parameter is not valid. 0x0080
8 Stop bits parameter is not valid. 0x0100
9 Slave ID is not valid. 0x0200
10 Input bit or word, output word and/or holding register 0x0400

offset(s) are not valid.
11 Command count parameter is not valid. 0x0800
12 Spare 0x1000
13 Spare 0x2000
14 Spare 0x4000
15 Spare 0x8000

Correct any invalid data in the configuration for proper module operation. When
the configuration contains a valid parameter set, all the bits in the configuration
words will be clear. This does not indicate that the configuration is valid for the
user application. Make sure each parameter is set correctly for the specific
application.

Note: If the APP, BP ACT and OK LEDs blink at a rate of every one-second, this indicates a
serious problem with the module. Call ProSoft Technology Support to arrange for repairs.
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5.10 Connect to the Module’s Web Page
The module's internal web server provides access to module status, diagnostics,
and firmware updates.

1 In ProSoft Discovery Service, select the module to configure, and then click
the right mouse button to open a shortcut menu.

'3 1Prosoft Discovery Service

Assign Temporary IP
Device Details

Remove Temporary IP

View module's webpage

Click the search icon to begin the browse

2 On the shortcut menu, choose VIEW MODULE’S WEBPAGE.

*,
o
e’

.
o

£
>

(]

TECHNOLOGY

FUNCTIONS H
Modbus Master/Slave Module for ControlLogix
PFirmware
reeds MVI56E-MCM
*Set Date & Time RESOURCES
Module Name ProSoft
. Ethernet Address (MAC) 00:0D:8D:00:7B:D3 Technology
Frechnical IP Add 10.1.2.202
Support ress L = Rockwell
By P.roduct Re“.‘lslt.jn 3.01.002 2.6.25 #21 Automation
Firmware Version Date 10/17/12-01
Serial Number 00001806 "Ddbl{s )
Status Starting Organization
Uptime 00:01:24
I s
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Product Specifications

The MVI56E Enhanced Modbus Master/Slave Communication Modules allow
Rockwell Automation® ControlLogix® processors to easily interface with devices
using the Modbus RTU/ASCII serial communications protocol.

The MVI56E-MCM and MVI56E-MCMXT act as input/output modules on the
ControlLogix backplane, making Modbus data appear as I/O data to the
processor. Data transfer to and from the processor is asynchronous from the
communications on the Modbus network. Two independently configurable serial
ports can operate on the same or different Modbus networks. Each port can be
configured as a Modbus Master or Slave, sharing the same user-controlled,
10,000-word database.

The two modules are functionally the same. The MVI56E-MCM is designed for
standard process applications. The MVIS6E-MCMXT is designed for the Logix-
XT™ control platform, allowing it to operate in extreme environments. It can
tolerate higher operating temperatures, and it also has a conformal coating to
protect it from harsh or caustic conditions.
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6.1.1 General Specifications

Backward-compatible with previous MVI56-MCM version

Single Slot - 1756 ControlLogix® backplane compatible

10/100 MB Ethernet port for network configuration and diagnostics with Auto
Cable Crossover Detection

User-definable module data memory mapping of up to 10,000 16-bit registers
ClIPconnect®-enabled network diagnostics and monitoring using ControlLogix
1756-ENXT modules and EtherNet/IP® pass-thru communications

Sample Ladder Logic or Add-On Instruction (AOI) used for data transfers
between module and processor and for module configuration

4-character, scrolling, alphanumeric LED display of status and diagnostic
data in plain English

ProSoft Discovery Service (PDS) software finds the module on the network
and assigns a temporary IP address to facilitate module access

6.1.2 General Specifications - Modbus Master/Slave

Communication  Baud rate: 110 to 115K baud
Parameters Stop bits: 1 or 2
Data size: 7 or 8 bits
Parity: None, Even, Odd
RTS timing delays: 0 to 65535 milliseconds

Modbus Modes RTU mode (binary) with CRC-16
ASCII mode with LRC error checking

Floating-Point Floating-point data movement supported, including configurable
Data support for Enron, Daniel®, and other implementations
Modbus Function 1: Read Coil Status 15: Force( Write) Multiple Coils
Codes Supported 2: Read Input Status 16: Preset (Write) Multiple
3: Read Holding Registers Holding Registers
4: Read Input Registers 17: Report Slave ID (Slave Only)
5: Force (Write) Single Coill 22: Mask Write Holding
6: Preset (Write) Single Register (Slave Only)
Holding Register 23: Read/Write Holding
8: Diagnostics (Slave Only, Registers (Slave Only)

Responds to
Subfunction 00)

6.1.3 Functional Specifications

The MVI56E-MCM will operate on a Local or Remote rack (For remote rack
applications with smaller data packet size please refer to the MVIS6E-MCMR
product)

ClIPconnect® enabled for module and network configuration using 1756-ENXT
module with EtherNet/IP pass-through communications

Supports Enron version of Modbus protocol for floating-point data
transactions

4-digit LED Display for English based status and diagnostics information

PCB includes powerful Modbus network analyzer

Error codes, network error counters, and port status data available in user
data memory
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Slave Specifications

The MVI56E-MCM module accepts Modbus function code commands of 1, 2, 3,
4,5, 6,8, 15, 16, 17, 22, and 23 from an attached Modbus Master unit. A port
configured as a Modbus Slave permits a remote Master to interact with all data
contained in the module. This data can be derived from other Modbus Slave

devices on the network, through a Master port, or from the ControlLogix

processor.

Master Specifications

A port configured as a virtual Modbus Master device on the MVIS6E-MCM
module actively issues Modbus commands to other nodes on the Modbus
network. 325 commands are supported on each port. Additionally, the Master
ports have an optimized polling characteristic that polls slaves with
communication problems less frequently. The ControlLogix processor ladder
logic can issue commands directly from ladder logic or actively select commands
from the command list to execute under ladder logic control.

Note: To use up to 325 commands, your MVI56E-MCM module needs to have firmware version
3.01 or higher, and your MVI56E-MCM Add-On Instruction needs to be version 2.8 or higher.
Earlier versions support up to 100 commands.

6.1.4 Hardware Specifications

General

Specification

Description

Backplane Current Load

800 mA @ 5 VDC
3mA @ 24 VDC

Operating Temperature

0°C to 60°C (32°F to 140°F)

Storage Temperature

-40°C to 85°C (-40°F to 185°F)

Extreme/Harsh Environment

MVIS6E-MCMXT comes with conformal coating

Shock

30 g operational
50 g non-operational
Vibration: 5 g from 10 to 150 Hz

Relative Humidity

5% to 95% (without condensation)

LED Indicators

Battery Status (ERR)
Application Status (APP)
Module Status (OK)

4-Character, Scrolling, Alpha-
Numeric LED Display

Shows Module, Version, IP, Port Client/Server
Setting, Port Status, and Error Information

Communication Ethernet port

Ethernet Port

10/100 Base-T, RJ45 Connector, for CATS5 cable
Link and Activity LED indicators
Auto-crossover cable detection

Shipped with Unit

5 foot Ethernet Straight-Thru Cable (Gray)
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6.2

Functional Overview

6.2.1 About the Modbus Protocol

Modbus is a widely-used protocol originally developed by Modicon in 1978. Since
that time, the protocol has been adopted as a standard throughout the
automation industry.

The original Modbus specification uses a serial connection to communicate
commands and data between Master and Slave devices on a network. Later
enhancements to the protocol allow communication over other types of networks.

Modbus is a Master/Slave protocol. The Master establishes a connection to the
remote Slave. When the connection is established, the Master sends the Modbus
commands to the Slave. The MVI56E-MCM module can work as a Master and as
a Slave.

The MVI56E-MCM module also works as an input/output module between itself
and the Rockwell Automation backplane and ControlLogix processor. The
module uses an internal database to pass data and commands between the
processor and Master and Slave devices on Modbus networks.

6.2.2 Backplane Data Transfer

The MVI56E-MCM module communicates directly over the ControlLogix
backplane. Data is paged between the module and the ControlLogix processor
across the backplane using the module's input and output images. The update
frequency of the images is determined by the scheduled scan rate defined by the
user for the module and the communication load on the module. Typical updates
are in the range of 2 to 10 milliseconds.

This bi-directional transference of data is accomplished by the module filling in
data in the module's input image to send to the processor. Data in the input
image is placed in the Controller Tags in the processor by the ladder logic. The
input image for the module is set to 250 words. This large data area permits fast
throughput of data between the module and the processor.

The processor inserts data to the module's output image to transfer to the
module. The module's program extracts the data and places it in the module's
internal database. The output image for the module is set to 248 words. This
large data area permits fast throughput of data from the processor to the module.
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The following illustration shows the data transfer method used to move data
between the ControlLogix processor, the MVIS6E-MCM module and the Modbus
Network.

ControlLogix Processor MVISGE-MCM Module

ContrelLogix Processor

Controller Tags Module's

Intermal

" Database —
Slans |-(— Ladder \\
Laogic
Resd Oarta -
Transfars Tk "—.
Dista from !
Input & - \
modules input | | & npail fmage - || | b
image todata | | 2 | |
areas in the =] I |
prOCess0r @ ", ,." | %
g h, i Modbus
2 , / \ Master Port MET——
Write Data - Ladder = NS \ 4 "] orivers
Logic [ 4 o Logic To Modbus
g::»::l:alf.mrd | E— Transfers m . \ o Hetweork
[Eot] - -~
Data from Outpaut image  |— R
Processor | \_&_ Shave ] -
data arcas Command or '“'ﬂ-.___\_\__ Wiear
o culpul image Evnd Passdhrouoh ] Logic
| - ]
A Control Mo

As shown in the illustration above, all data transferred between the module and
the processor over the backplane is through the input and output images. Ladder
logic must be written in the ControlLogix processor to interface the input and
output image data with data defined in the Controller Tags. All data used by the
module is stored in its internal database. This database is defined as a virtual
Modbus data table with addresses from 0 to 15999.

The database is translated into a Modbus data table, according to which a
Modbus command is received or sent. Refer to Modbus Memory Map (page 61)
for more information.
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The following illustration shows the layout of the module’s internal database

structure:
10,000 registers for user data 0
Register Data
9999
6000 words of configuration and 10000
status data
Status and Config
15999

Data contained in this database is paged through the input and output images by
coordination of the ControlLogix ladder logic and the MVIS6E-MCM module's
program. Up to 248 words of data can be transferred from the module to the
processor at a time. Up to 247 words of data can be transferred from the
processor to the module. Each image has a defined structure depending on the
data content and the function of the data transfer as defined below.

6.2.3 Normal Data Transfer

Normal data transfer includes the paging of the user data found in the module’s
internal database in registers 0 to 9999 and the status data. These data are
transferred through read (input image) and write (output image) blocks. Refer to
Using the Sample Program in an Existing Application (page 195) for a description
of the data objects used with the blocks and the ladder logic required. The
structure and function of each block is discussed below.

Read Block

These blocks of data transfer information from the module to the ControlLogix
processor. The following table describes the structure of the input image.

Read Block from Module to Processor

Word Offset Description Length
0 Reserved 1

1 Write Block ID: -1 to 50 1
210201 Read Data 200
202 Program Scan Counter 1

203 to 204 Product Code 2

205 to 206 Product Version 2

207 to 208 Operating System 2
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Word Offset Description Length
209 to 210 Run Number 2
211 to 217 Port 1 Error Status 7
218to 224 Port 2 Error Status 7
225 t0 230 Data Transfer Status 6
231 Port 1 Current Error/Index 1
232 Port 1 Last Error/Index 1
233 Port 2 Current Error/Index 1
234 Port 2 Last Error/Index 1
235 to 248 Spare 14
249 Read Block ID 1

The Read Block ID is an index value used to determine the location of where the
data will be placed in the ControlLogix processor controller tag array of module
read data. Each transfer can move up to 200 words (block offsets 2 to 201) of
data. In addition to moving user data, the block also contains status data for the
module. This last set of data is transferred with each new block of data and is
used for high-speed data movement.

The Write Block ID associated with the block requests data from the ControlLogix
processor. Under normal program operation, the module sequentially sends read
blocks and requests write blocks. For example, if the application uses three read
and two write blocks, the sequence will be as follows:
RIW1I->R2W2>R3W1I->RIW2—>R2W1I—>R3W2—>R1W1—>

This sequence will continue until interrupted by other write block numbers sent by
the controller or by a command request from a node on the Modbus network or
operator control through the module’s Configuration/Debug port.

Write Block

These blocks of data transfer information from the ControlLogix processor to the
module. The following table describes the structure of the output image.

Write Block from Processor to Module

Word Offset Description Length
0 Write Block ID: -1 to 50 1

1 to 200 Write Data 200
201 to 247 Spare 47

The Write Block ID is an index value used to determine the location in the
module’s database where the data will be placed. Each transfer can move up to
200 words (block offsets 1 to 200) of data.
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6.2.4 Special Function Blocks

Special function blocks are optional blocks used to control the module or request
special data from the module. The current version of the software supports the
following special function blocks:

Event Command

Slave Status

Command Control

Module Configuration
Master Command Data List
Pass-Through

Warm Boot

Cold Boot

Write Configuration

Event Command Blocks (1000 to 1255 or 2000 to 2255)

Event Command blocks send Modbus commands directly from the ladder logic to
one of the Master Ports. The following table describes the format for these
blocks.

Block Request from Processor to Module

Word Offset Description Length
0 1000 to 1255 or 2000 to 2255 1

1 Internal DB Address 1

2 Point Count 1

3 Swap Code 1

4 Modbus Function Code 1

5 Device Database Address 1

6 to 247 Spare 242

The block number defines the Modbus Port that will send the command, and the
Slave node that will respond to the command. Blocks in the 1000 range are
directed to Modbus Port 1, and blocks in the 2000 range are directed to Modbus
Port 2. The Slave address is represented in the block number in the range of 0 to
255. The sum of these two values determines the block number. The other
parameters passed with the block are used to construct the command.

e The Internal DB Address parameter specifies the module’s database
location to associate with the command

e The Point Count parameter defines the number of points or registers for the
command

e The Swap Code is used with Modbus function 3 requests to change the word
or byte order

e The Modbus Function Code has one of the following values 1, 2, 3, 4, 5, 6,
15, or 16

e The Device Database Address is the Modbus register or point in the remote
Slave device to be associated with the command
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When the command receives the block, it will process it and place it in the
command queue. The module will respond to each command block with a read
block. The following table describes the format of this block.

Block Response from Module to Processor

Word Offset Description Length
0 Reserved 1

1 Write Block 1D 1

2 0 = Fail, 1 = Success 1

3to 248 Spare 246
249 1000 to 1255 or 2000 to 2255 1

Word two of the block can be used by the ladder logic to determine if the
command was added to the command queue of the module. The command will
only fail if the command queue for the port is full (325 commands for each queue
for modules with firmware version 3.01 or higher and Add-on-Instruction version
2.8 or higher).

Slave Status Blocks (3000 to 3003 or 3100 to 3103)

Slave status blocks send status information of each Slave device on a Master
Port. Slaves attached to the Master Port can have one of the following states:

0 The Slave is inactive and not defined in the command list for the Master Port.

1 The Slave is actively being polled or controlled by the Master Port. This does not
indicate that the Slave has responded to this message.

2 The Master Port has failed to communicate with the Slave device. Communications
with the Slave is suspended for a user defined period based on the scanning of the
command list.

3 Communications with the Slave has been disabled by the ladder logic. No
communication will occur with the Slave until this state is cleared by the ladder
logic.

Slaves are defined to the system when the module initializes the Master
command list. Each Slave defined will be set to a state of one in this initial step. If
the Master Port fails to communicate with a Slave device (retry count expired on
a command), the Master will set the state of the Slave to a value of 2 in the
status table. This suspends communication with the Slave device for a user
specified scan count (ERRORDELAYCNTR value in the MCMPORT object for each
port). Each time a command in the list is scanned that has the address of a
suspended Slave, the delay counter value will be decremented. When the value
reaches zero, the Slave state will be set to one. This will enable polling of the
Slave.

Block ID Description

3002 Request for first 128 Slave status values for Modbus Port 1
3003 Request for last 128 Slave status values for Modbus Port 1
3102 Request for first 128 Slave status values for Modbus Port 2
3103 Request for last 128 Slave status values for Modbus Port 2

The following table describes the format of these blocks.
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Block Request from Processor to Module

Word Offset Description Length
0 3002 to 3003 or 3102 to 3103 1
1to 247 Spare 246

The module will recognize the request by receiving the special write block code
and respond with a read block with the following format:

Block Response from Module to Processor

Word Offset Description Length
0 Reserved 1

1 Write Block ID 1
210129 Slave Poll Status Data 128
130 to 248 Spare 119
249 3002 to 3003 or 3102 to 3103 1

Ladder logic can be written to override the value in the Slave status table. It can
disable (state value of 3) by sending a special block of data from the processor to
the Slave. Port 1 Slaves are disabled using block 3000, and Port 2 Slaves are
disabled using block 3100. Each block contains the Slave node addresses to
disable. The following table describes the structure of the block.

Block Request from Processor to Module

Word Offset Description Length
0 3000 or 3100 1

1 Number of Slaves in Block 1
210201 Slave indexes 200
202 to 247 Spare 46

The module will respond with a block with the same identification code received
and indicate the number of Slaves acted on with the block. The following table
describes the format of the response block.

Block Response from Module to Processor

Word Offset Description Length
0 Reserved 1

1 Write Block 1D 1

2 Number of Slaves processed 1

3t0 248 Spare 246
249 3000 or 3100 1

Ladder logic can be written to override the value in the Slave status table to
enable the Slave (state value of 1) by sending a special block. Port 1 Slaves are
enabled using block 3001, and Port 2 Slaves are enabled using block 3101. Each
block contains the Slave node addresses to enable. The following table
describes the format for this block.
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Block Request from Processor to Module

Word Offset Description Length
0 3001 or 3101 1

1 Number of Slaves in Block 1
210201 Slave indexes 200
202 to 247 Spare 46

The module will respond with a block with the same identification code received
and indicate the number of Slaves acted on with the block. The following table
describes the format of this response block.

Block Response from Module to Processor

Word Offset Description Length
0 Reserved 1

1 Write Block ID 1

2 Number of Slaves processed 1

310 248 Spare 246
249 3001 or 3101 1

Command Control Blocks (5001 to 5006 or 5101 to 5106)

Command Control blocks place commands in the command list into the
command queue. Each port has a command queue of up to 325 commands (for
modules with firmware version 3.01 or higher and Add-on-Instruction version 2.8
or higher). The module services commands in the queue before the Master
command list. This gives high priority to commands in the queue. Commands
placed in the queue through this mechanism must be defined in the Master
command list. Under normal command list execution, the module will only
execute commands with the Enable parameter set to one or two. If the value is
set to zero, the command is skipped. Commands may be placed in the command
list with an Enable parameter set to zero. These commands can then be
executed using the Command Control blocks.

One to six commands can be placed in the command queue with a single
request. The following table describes the format for this block.

ProSoft Technology, Inc.

Reference
User Manual

Page 131 of 209



Reference MVI56E-MCM ¢ ControlLogix Platform
User Manual Modbus Communication Module

Block Request from Processor to Module

Word Offset Description Length

0 5001 to 5006 or 5101 to 5106 1

1 Command index (MCM.CONFIG.PoRTXMASTERCMD [command 1
index value])

2 Command index (MCM.CONFIG.PoRTXMASTERCMD [command 1
index value])

3 Command index (MCM.CONFIG.PoRTXMASTERCMD [command 1
index value])

4 Command index (MCM.CONFIG.PoRTXMASTERCMD [command 1
index value])

5 Command index (MCM.CONFIG.POoRTXMASTERCMD [command 1
index value])

6 Command index (MCM.CONFIG.PoRTXMASTERCMD [command 1
index value))

710 247 Spare 241

Blocks in the range of 5001 to 5006 are used for Modbus Port 1, and blocks in
the range of 5101 to 5106 are used for Modbus Port 2. The last digit in the block
code defines the number of commands to process in the block. For example, a
block code of 5003 contains 3 command indexes for Modbus Port 1. The
Command index parameters in the block have a range of 0 to 99 and correspond
to the Master command list entries.

The module responds to a Command Control block with a block containing the
number of commands added to the command queue for the port. The following
table describes the format for this block.

Block Response from Module to Processor

Word Offset Description Length
0 Reserved 1

1 Write Block ID 1

2 Number of commands added to command queue 1

3to 248 Spare 246
249 5000 to 5006 or 5100 to 5106 1
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Configuration Data Transfer

When the module performs a restart operation, it will request configuration
information from the ControlLogix processor. This data is transferred to the
module in specially formatted write blocks (output image). The module will poll for
each block by setting the required write block number in a read block (input
image). Refer to Using the Sample Program in an Existing Application (page 195)
for a description of the data objects used with the blocks and the ladder logic
required. The format of the blocks for configuration is given in the following

topics.

Module Configuration Block (9000)

On boot-up, the module sends a request for configuration information to the

processor. The request block has a Block ID of 9000.

Block Request from Module to Processor

Word Offset Description Length
0 Reserved 1

1 9000 1

210 248 Spare 247
249 9000 1

The processor responds by sending a block with general configuration

information to the module.

Configuration Block from Processor to Module

Word Offset Description Length
0 9000 1
1to6 Backplane Setup 6

71t0 31 Port 1 Configuration 25
32t0 56 Port 2 Configuration 25

57 t0 59 Port 1 Aux. Configuration 3

60 to 62 Port 2 Aux. Configuration 3

63 to 247 Spare 185

If the configuration information is valid, the module commences normal data
transfer operation. If there are errors in the configuration, the module sends the

processor a read block with configuration error codes.

Block Response from Module to Processor

Word Offset Description Length
0 Reserved 1
1 9000 1
2 Module Configuration Error Code 1
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Word Offset Description Length
3 Port 1 Configuration Error Code 1

4 Port 2 Configuration Error Code 1

5t0 248 Spare 244
249 -2 0r-3 1

Any errors must be corrected before the module will start operating.

Master Command Data List (6000 to 6012 or 6100 to 6112)

Each port on the module can be configured as a Modbus Master device
containing its own list of 325 commands (for modules with firmware version 3.01
or higher and Add-on-Instruction version 2.8 or higher). The commands are read
from the processor using the following Write Block IDs: Modbus Port 1: 6000 to
6012, and Modbus Port 2: 6100 to 6112. The module will sequentially poll for
each block from the processor. Ladder logic must handle all of the data transfers.

The following table describes the structure of each block.

Configuration Block from Processor to Module

Word Offset Description Length
0 6000 to 6012 and 6100 to 6112 1
1to8 Command Definition 8
9to 16 Command Definition 8
17t0 24 Command Definition 8
251032 Command Definition 8
33to 40 Command Definition 8
41 to 48 Command Definition 8
49 to 56 Command Definition 8
57 to 64 Command Definition 8
6510 72 Command Definition 8
7310 80 Command Definition 8
81to 88 Command Definition 8
89 to 96 Command Definition 8
97 to 104 Command Definition 8
105to0 112 Command Definition 8
113to 120 Command Definition 8
121 to 128 Command Definition 8
129 to 136 Command Definition 8
137 to 144 Command Definition 8
145 to 152 Command Definition 8
153 to 160 Command Definition 8
161 to 168 Command Definition 8
16910 176 Command Definition 8
177 to 184 Command Definition 8
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Word Offset Description Length
1851t0 192 Command Definition 8
193 to 200 Command Definition 8

Pass-Through Blocks

The Pass-through Mode allows a Modbus Slave port to pass write commands
received from a host directly across the backplane to the ControlLogix processor
for handling by ladder logic. Although this feature requires more ladder logic in
order to implement a solution, there are certain situations where this functionality
can be useful. Some of these situations include:

1 When the slave needs to know when it has been written to
2 When the acceptance of data may require some conditioning
3 When the host’s write data registers must overlap the read register space

Unformatted Pass-Through Blocks (9996)

If one or more of the Slave Ports on the module are configured for the
unformatted pass-through mode, the module will pass blocks with identification
codes of 9996 to the processor for each received write command. Any Modbus
function 5, 6, 15, and 16 commands will be passed from the port to the processor
using this block identification number. Ladder logic must handle the receipt of all
Modbus write functions to the processor and to respond as expected to
commands issued by the remote Modbus Master device. The structure of the
unformatted Pass-through block is shown in the following table.

Pass-Through Block 9996 from Module to Processor

Word Offset Description Length
0 0 1

1 9996 1

2 Number of bytes in Modbus message 1

3 Data address 1

410 248 Modbus message received 245
249 9996 1

The ladder logic will be responsible for parsing and copying the received
message and performing the proper control operation as expected by the Master
device. The processor must then respond to the Pass-through block with a write
block with the following format.

Response Block 9996 from Processor to Module

Word Offset Description Length
0 9996 1
1to 247 Spare 247

This will inform the module that the command has been processed and can be
cleared from the pass-through queue.
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Formatted Pass-Through Blocks (9956 to 9959)

If one or more of the Slave Ports on the module are configured for the Formatted
Pass-through mode, the module will pass blocks with identification codes of 9956
to 9959 to the processor for each received write command. Any Modbus function
5, 6, 15 or 16 commands will be passed from the port to the processor using
these block identification numbers. Ladder logic must handle the receipt of all
Modbus write functions to the processor and must respond as expected to
commands issued by the remote Modbus Master device. The structure of these
formatted Pass-through blocks is shown in the following tables:

Function 5

Pass-Through Block 9958 from Module to Processor

Word Offset Description Length
0 0 1

1 9958 1

2 1 1

3 Bit Address 1

410 248 Modbus data received 245
249 9958 1

The ladder logic will be responsible for parsing and copying the received
message and performing the proper control operation as expected by the Master
device. The processor must then respond to the Pass-through block with a write
block with the following format.

Response Block 9958 from Processor to Module

Word Offset Description Length
0 9958 1
1to 247 Spare 247

This will inform the module that the command has been processed and can be
cleared from the pass-through queue.

Function 6 and 16

Pass-Through Blocks 9956 or 9957 from Module to Processor

Offset Description Length
0 0 1

1 9956/9957 (Floating-point) 1

2 Number of data words 1

3 Data Address 1

410 248 Data 245
249 9956/9957 1
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The ladder logic will be responsible for parsing and copying the received
message and performing the proper control operation as expected by the Master
device. The processor must then respond to the Pass-through block with a write
block with the following format.

Response Blocks 9956 or 9957 from Processor to Module

Offset Description Length
0 9956/9957 1
1to 247 Spare 247

This will inform the module that the command has been processed and can be
cleared from the pass-through queue.

Function 15

When the module receives a function code 15 while in pass-through mode, the
module will write the data using block ID 9959 for multiple-bit data. First the bit
mask clears the bits to be updated. This is accomplished by ANDing the inverted
mask with the existing data. Next the new data ANDed with the mask is ORed
with the existing data. This protects the other bits in the INT registers from being
affected.

Pass-Through Block 9959 from Module to Processor

Word Offset Description Length
0 0 1

1 9959 1

2 Number of Words 1

3 Word Address 1

4 t0 53 Data 50

54 to 103 Mask 50

104 to 248 Spare 145
249 9959 1

The ladder logic will be responsible for parsing and copying the received
message and performing the proper control operation as expected by the Master
device. The processor must then respond to the Pass-through block with a write
block with the following format.

Response Block 9959 from Processor to Module

Word Offset Description Length
0 9959 1
1to 247 Spare 247

This will inform the module that the command has been processed and can be
cleared from the pass-through queue.
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Warm Boot Block (9998)

This block is sent from the ControlLogix processor to the module (output image)
when the module is required to perform a warm-boot (software reset) operation.
This block is commonly sent to the module any time configuration data
modifications are made in the controller tags data area. This will cause the
module to read the new configuration information and to restart. The following
table describes the format of the Warm Boot block.

Block Request from Processor to Module

Word Offset Description Length
0 9998 1
1to 247 Spare 247

Cold Boot Block (9999)

This block is sent from the ControlLogix processor to the module (output image)
when the module is required to perform the cold boot (hardware reset) operation.
This block is sent to the module when a hardware problem is detected by the
ladder logic that requires a hardware reset. The following table describes the
format of the Cold Boot block.

Block Request from Processor to Module

Word Offset Description Length
0 9999 1
1to 247 Spare 247

MVI56E-MCM Remote Master Control

The MVI56E-MCM can receive special function block codes from a remote
Master on the network to control the module, using specific values written to
regions of this block. The module can respond to the following requests:

e Write configuration to processor

e Warm boot

e Cold boot

The remote Master controls the module by writing one of the following values to
register 15400 (Modbus address 55401):

Block ID Description

9997 Write configuration in database to the processor and warm boot the module.
9998 Warm boot the module.
9999 Cold boot the module.

The control register is reset to O after the operation is executed with the
exception of the 9997 command. If the module fails to successfully transfer the
configuration to the processor, it will place one of the following error codes in the
control register.
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Error Code Description

0 No error, transfer successful

-1 Error transferring general configuration information.
-2 Error transferring Modbus Port 1 Master command list
-3 Error transferring Modbus Port 2 Master command list

Ladder logic must handle the 9997 command. No ladder logic is required for the
warm or cold boot commands.

Write Configuration Block (-9000 and -6000 to -6003 or -6100 to -6103)

This special function is used to update the processor's module configuration
information when the module’s configuration has been altered by a remote
Master. The remote Master writes a block code 9997 to module register 15400
(Modbus Address 55401), causing the module to write its current configuration to
the processor. Ladder logic must handle the receipt of these blocks.

The first write block from the module contains a value of -9000 in the first word.

Block Response from Module to Processor

Word Offset Description Length
0 Reserved 1

1 -9000 1
2t07 Backplane Setup 6

8to 32 Port 1 Configuration 25
33to 57 Port 2 Configuration 25

58 to 60 Port 1 Configuration (continued) 3

61to 63 Port 2 Configuration (continued) 3

64 to 248 Spare 185
249 -9000 1

Blocks -6000 to -6012 and -6100 to -6112 contain the Master Command List
Data for ports 1 and 2, respectively:

Block Response from Module to Processor

Word Offset Description Length
0 Reserved 1
1 -6000 to -6012 and -6100 to -6112 1
2t09 Command Definition 8
10to 17 Command Definition 8
18 to 25 Command Definition 8
26 to 33 Command Definition 8
34t041 Command Definition 8
42 to 49 Command Definition 8
50 to 57 Command Definition 8
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Word Offset Description Length
58 to 65 Command Definition 8
66 to 73 Command Definition 8
74 to 81 Command Definition 8
82 to 89 Command Definition 8
90 to 97 Command Definition 8
98 to 105 Command Definition 8
106 to 113 Command Definition 8
11410 121 Command Definition 8
122 to 129 Command Definition 8
130 to 137 Command Definition 8
138 to 145 Command Definition 8
146 to 153 Command Definition 8
154 to 161 Command Definition 8
162 to 169 Command Definition 8
170to 177 Command Definition 8
178 to 185 Command Definition 8
186 to 193 Command Definition 8
194 to 201 Command Definition 8
202 to 248 Spare 47
249 -6000 to -6012 and -6100 to -6112 1

Each of these blocks must be handled by the ladder logic for proper module

operation.
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6.2.5 Data Flow Between MVIS6E-MCM Module and ControlLogix
Processor

The following topics describe the flow of data between the ControlLogix
processor, MVIS6E-MCM module, and nodes on the Modbus network. Each port
on the module can be configured to emulate a Modbus Master device or a
Modbus Slave device, independently from the configuration of the other port.
Only the module database is shared between ports. The sections below discuss
the operation of each mode.

Slave Driver

The Slave Driver Mode allows the module to respond to data read and write
commands issued by a Master on the Modbus network. The following illustration
describes the flow of data to and from the module.
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1 The Modbus Slave Port driver receives the configuration information from the
ControlLogix processor. This information configures the serial port and
defines the Slave node characteristics. Additionally, the configuration
information contains data that can be used to offset data in the database to
addresses requested in messages received from Master units.

2 A Host device, such as a Modicon PLC or an HMI application, issues a read
or write command to the module’s node address. The port driver qualifies the
message before accepting it into the module.

3 After the module accepts the command, the data is immediately transferred
to or from the internal database in the module. If the command is a read
command, the data is read from the database and a response message is
built. If the command is a write command, the data is written directly into the
database and a response message is built.

4 After the data processing has been completed in Step 2, the response is
issued to the originating Master node.

5 Counters are available in the Status Block that permit the ladder logic
program to determine the level of activity of the Slave Driver.
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Refer to Using the Sample Program in an Existing Application (page 195) for a
complete list of the parameters that must be defined for a Slave Port.

An exception to this normal mode is when the pass-through mode is
implemented. In this mode, all write requests will be passed directly to the
processor and will not be placed in the database. This permits direct, remote
control of the processor without the intermediate database. This mode is
especially useful for Master devices that do not send both states of control. For
example, a SCADA system may only send an on command to a digital control
point and never send the clear state. The SCADA system expects the local logic
to reset the control bit. Pass-through must be used to simulate this mode.

The following illustration shows the data flow for a Slave Port with pass-through
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Master Driver

In the Master mode, the MVI56E-MCM module issues read or write commands to
Slave devices on the Modbus network. These commands are user configured in
the module via the Master Command List received from the ControlLogix
processor or issued directly from the ControlLogix processor (event command
control). Command status is returned to the processor for each individual
command in the command list status block. The location of this status block in
the module’s internal database is user defined.
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The following illustration describes the flow of data to and from the module.
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The Master driver obtains configuration data from the ControlLogix processor.
The configuration data obtained includes the number of commands and the
Master Command List. These values are used by the Master driver to
determine the type of commands to be issued to the other nodes on the
Modbus network.

After configuration, the Master driver begins transmitting read and/or write
commands to the other nodes on the network. If writing data to another node,
the data for the write command is obtained from the module’s internal
database to build the command.

Presuming successful processing by the node specified in the command, a
response message is received into the Master driver for processing.

Data received from the node on the network is passed into the module’s
internal database, assuming a read command.

Status is returned to the ControlLogix processor for each command in the
Master Command List.

Refer to Using the Sample Program in an Existing Application (page 195) for a
complete description of the parameters required to define the virtual Modbus
Master Port.

Take care when constructing each command to ensure predictable operation of

the module. If two commands write to the same internal database address of the
module, the results will not be as desired. All commands containing invalid data

are ignored by the module.

ProSoft Technology, Inc. Page 143 of 209



Reference MVI56E-MCM ¢ ControlLogix Platform
User Manual Modbus Communication Module

6.3

Master Command List

In order to function in the Master Mode, you must define the module’s Master
Command List. This list contains up to 325 individual entries (for module
firmware versions 3.01 and higher and Add-on-Instruction version 2.8 or higher),
with each entry containing the information required to construct a valid command.
A valid command includes the following items:

Command enable mode: (0) disabled, (1) continuous or (2) conditional
Slave Node Address

Command Type: Read or Write up to 125 words (16000 bits) per command
Database Source and Destination Register Address: The addresses where
data will be written or read.

e Count: The number of words to be transferred - 1 to 125 on FC 3, 4, or 16.
Select the number of bits on FC 1, 2, 15.

As the list is read in from the processor and as the commands are processed, an
error value is maintained in the module for each command. This error list can be
transferred to the processor. The following tables describe the error codes
generated by the module.

Note: 125 words is the maximum count allowed by the Modbus protocol. Some field devices may
support less than the full 125 words. Check with your device manufacturer for the maximum count
supported by your particular slave.

Cable Connections

The application ports on the MVIS6E-MCM module support RS-232, RS-422, and
RS-485 interfaces. Please inspect the module to ensure that the jumpers are set
correctly to correspond with the type of interface you are using.

Note: When using RS-232 with radio modem applications, some radios or modems require
hardware handshaking (control and monitoring of modem signal lines). Enable this in the
configuration of the module by setting the UseCTS parameter to 1.

6.3.1 Ethernet Cable Specifications

The recommended cable is Category 5 or better. A Category 5 cable has four
twisted pairs of wires, which are color-coded and cannot be swapped. The
module uses only two of the four pairs.

The Ethernet ports on the module are Auto-Sensing. You can use either a
standard Ethernet straight-through cable or a crossover cable when connecting
the module to an Ethernet hub, a 10/100 Base-T Ethernet switch, or directly to a
PC. The module will detect the cable type and use the appropriate pins to send
and receive Ethernet signals.
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Ethernet cabling is like U.S. telephone cables, except that it has eight
conductors. Some hubs have one input that can accept either a straight-through
or crossover cable, depending on a switch position. In this case, you must ensure

that the switch position and cable type agree.

Refer to Ethernet Cable Configuration (page 145) for a diagram of how to

configure Ethernet cable.

6.3.2 Ethernet Cable Configuration

Note: The standard connector view shown is color-coded for a straight-through cable.

Crossover cable Straight- through cable
RJ-45 PIN RJ-45 PIN RJ-45 PIN RJ-45 PIN
1 Rx+ 3 Tx+ 1 Rx+ 1 Tx+
2 Rx- 6 Tx- 2 Rx- 2 Tx-

3 Tx+ 1 Rx+ 3 Tx+ 3 Rx+
6 Tx- 2 Rx- 6 Tx- 6 Rx-

12345678

@ W

87654321

6.3.3 Ethernet Performance

High Ethernet traffic may impact MCM performance, consider one of these

options:

e Use managed switches to reduce traffic coming to module port

e Use CIPconnect for these applications and disconnect the module Ethernet

port from the network
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6.3.4 RS-232 Application Port(s)

When the RS-232 interface is selected, the use of hardware handshaking
(control and monitoring of modem signal lines) is user definable. If no hardware
handshaking will be used, here are the cable pinouts to connect to the port.

PIN 2

PIN3

RS-232 Device

PIN5

DB9 Female to DB9 Female null modem cable

RxD

TxD

signal
Common

(ProSoft Cable 15 or other)

PIN 2

PIN 3

PIN 5

Dl

[ ]

PIN 2

PIN 3

PIN 5

DB9 Male to RJ45 Plug
(ProSoft Cable 14)
TxD — RxD | PIN2 PIN2 | RxD | PIN2
— —_ — &
c
RxD — TxD | PIN3 PIN3 | TxD | PIN3 §
S
Signal Signal Signal 3
Common — comman | PIN 5 PINS | commen | PIN5

—

RS-232: Modem Connection (Hardware Handshaking Required)

This type of connection is required between the module and a modem or other
communication device.

RS-232 Application Port Cable
(Modem Connection)

DB-9 Male RS-232 Device
TxD 3 TxD
RxD 2 RxD
RTS 7 RTS
CTS 8 CTS
Signal 5 Signal
Common Common
DTR 4 DTR

The "Use CTS Line" parameter for the port configuration should be set to "Y' for
most modem applications.

Page 146 of 209

ProSoft Technology, Inc.



MVI56E-MCM ¢ ControlLogix Platform Reference
Modbus Communication Module User Manual

RS-232: Null Modem Connection (Hardware Handshaking)

This type of connection is used when the device connected to the module
requires hardware handshaking (control and monitoring of modem signal lines).

RS-232 Application Port Cable
(Hardware Handshaking)

DB-9 Male RS-232 Device
TxD 3 RxD
RxD 2 TxD
RTS 7 CTS
CTS 8 RTS
Signal 5 Signal
Common Common
DTR 4 DSR

—— DCD

RS-232: Null Modem Connection (No Hardware Handshaking)

This type of connection can be used to connect the module to a computer or field
device communication port.

RS-232 Application Port Cable
{No Handshaking)

DB-9 Male RS-232 Device
RxD | 2 TxD
™D | 3 RxD
COM| & COM

Note: For most null modem connections where hardware handshaking is not required, the Use
CTS Line parameter should be set to N and no jumper will be required between Pins 7 (RTS) and 8
(CTS) on the connector. If the port is configured with the Use CTS Line setto Y, then a jumper is
required between the RTS and the CTS lines on the port connection.
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RS-232 Application Port Cable
(No Handshaking)

DB-9 Male RS-232 Device
TxD 3 RxD
RxD 2 T*D
RTS 7 RTS-CTS jumper must

be installed if CTS line
CTS 8 monitoring enabled.
Signal 5 Signal
Common Common
DTR 4

6.3.5 RS-422

The RS-422 interface requires a single four or five wire cable. The Common
connection is optional, depending on the RS-422 network devices used. The
cable required for this interface is shown below:

RS-422 Application Port Cable

DB-9 Male RS-422 Device
TxD+ 1 RxD+
TxD- 8 RxD-
Signal 5 Signal
Commaon Common
RxD+ 2 TxD+
RxD- 6 TxD-

6.3.6 RS-485 Application Port(s)

The RS-485 interface requires a single two or three wire cable. The Common
connection is optional, depending on the RS-485 network devices used. The
cable required for this interface is shown below:

RS-485 Application Port Cable

DB-9 Male RS-485 Device
TxD+/RxD+ | 1 TxD+/RxD+
TxD-/RxD- | 8 TxD-/RxD-
Signal 5 Signal
Commaon Common
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Note: Terminating resistors are generally not required on the RS-485 network, unless you are
experiencing communication problems that can be attributed to signal echoes or reflections. In
these cases, installing a 120-ohm terminating resistor between pins 1 and 8 on the module
connector end of the RS-485 line may improve communication quality.

RS-485 and RS-422 Tip

If communication in the RS-422 or RS-485 mode does not work at first, despite
all attempts, try switching termination polarities. Some manufacturers interpret +
and -, or A and B, polarities differently.

6.3.7 DB9to RJ45 Adaptor (Cable 14)

18.0"

Cable Assembly

Jﬂ':ﬁ | 1 =d5

DAAGD

J1 A NS \v4 J2
o peo PR XD+ Aoy
& RXD RXD+ LS
= : TXD =
& ] GND GND GND S
o ! DSR RXD: &
! ; RTS =
O D
; cTS - TXD- L
% i TXRXD- .\ /_4 D)
NiC -

Wiring Diagram
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6.4

MVI56E-MCM Database Definition

This section contains a listing of the internal database of the MVIS6E-MCM
module. This information can be used to interface other devices to the data
contained in the module.

Register Range = Modbus Low Modbus High Content Size
0 to 5999 40001 50000 User Data 10000
10000 to 10009 50001 50010 Backplane Configuration 10
10010 to 10039 50011 50040 Port 1 Setup 30
10040 to 10069 50041 50070 Port 2 Setup 30
10070 to 12669 50071 52670 Port 1 Commands 2600
12670 to 15269 52671 55270 Port 2 Commands 2600
15270 to 15359 55271 55350 Misc. Status Data 80
15350 to 15359 55351 55360 Port 1 Aux Setup 10
15360 to 15369 55361 55370 Port 2 Aux Setup 10
15400 55401 Command Control 1

The User Data area holds data collected from other nodes on the network
(Master read commands) or data received from the processor (write blocks).

Additionally, this data area is used as a data source for the processor (read
blocks) or other nodes on the network (write commands).

Detailed definition of the miscellaneous status data area can be found in
MVI56E-MCM Status Data Definition (page 160).

Definition of the configuration data areas can be found in the data definition
section of this document and in MVIS6E-MCM Configuration Data (page 151).

Command Control (page 160) shows the Database register definition in a table
for the Command Control block.
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6.5 MVI56E-MCM Configuration Data

This section contains listings of the MVIS6E-MCM module's database related to
the module's configuration. This data is available to any node on the network and
is read from the ControlLogix processor when the module first initializes.

6.5.1 Backplane Setup

Register Content Description

10,000 Write Start Reg This parameter specifies the starting register in the
module where the data transferred from the
processor will be placed. Valid range for this
parameter is 0 to 9999.

10,001 Write Reg Count This parameter specifies the number of registers to
transfer from the processor to the module. Valid
entry for this parameter is 0 to 10000.

10,002 Read Start Reg This parameter specifies the starting register in the
module where data will be transferred from the
module to the processor. Valid range for this
parameter is 0 to 9999.

10,003 Read Reg Count This parameter specifies the number of registers to
be transferred from the module to the processor.
Valid entry for this parameter is 0 to 10000.

10,004 Backplane Fail This parameter specifies the number of successive
transfer errors that must occur before the
communication ports are shut down. If the
parameter is set to zero, the communication ports
will continue to operate under all conditions. If the
value is set larger than 0 (1 to 65535),
communications will cease if the specified number
of failures occur.

10,005 Error Status Pointer This parameter specifies the register location in the
module's database where module status data will
be stored. If a value less than zero is entered, the
data will not be stored in the database. If the value
specified in the range of 0 to 9940, the data will be
placed in the user data area.

10,006 to 10,009 Spare
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6.5.2 Port 1 Setup

Register

Content

Description

10,010

Enable

This parameter defines if this Modbus Port will be
used. If the parameter is set to 0, the port is
disabled. A value of 1 enables the port.

10,011

Type

This parameter specifies if the port will emulate a
Modbus Master device (0), a Modbus Slave device
without pass-through (1), a Modbus Slave device
with unformatted pass-through (2), a Modbus Slave
device with formatted pass-through and data
swapping (3), or a Modbus Slave device with
formatted pass-through and no data swapping (4).

10,012

Float Flag

This flag specifies if the floating-point data access
functionality is to be implemented. If the float flag is
set to 1, Modbus functions 3, 6, and 16 will
interpret floating-point values for registers as
specified by the two following parameters.

10,013

Float Start

This parameter defines the first register of floating-
point data. All requests with register values greater
than or equal to this value will be considered
floating-point data requests. This parameter is only
used if the Float Flag is enabled.

10,014

Float Offset

This parameter defines the start register for
floating-point data in the internal database. This
parameter is only used if the Float Flag is enabled.

10,015

Protocol

This parameter specifies the Modbus protocol to be
used on the port. Valid protocols are: 0 = Modbus
RTU and 1 = Modbus ASCII.

10,016

Baud Rate

This is the baud rate to be used on the port. Enter
the baud rate as a value. For example, to select
19K baud, enter 19200. Valid entries are 110, 150,
300, 600, 1200, 2400, 4800, 9600, 19200, 28800,
384 (for 38400 bps), 576 (for 57600 bps), and 115
(for 115,200 bps).

10,017

Parity

This is the parity code to be used for the port.
Values are None, Odd, Even.

10,018

Data Bits

This parameter sets the number of data bits for
each word used by the protocol. Valid entries for
this field are 5 through 8.

10,019

Stop Bits

This parameter sets the number of stop bits for
each data value sent. Valid entries are 1 and 2.

10,020

RTS On

This parameter sets the number of milliseconds to
delay after RTS is asserted before the data will be
transmitted. Valid values are in the range of 0 to
65535 milliseconds.

10,021

RTS Off

This parameter sets the number of milliseconds to
delay after the last byte of data is sent before the
RTS modem signal will be set low. Valid values are
in the range of 0 to 65535.

10,022

Minimum Response
Time

This parameter specifies the minimum number of
milliseconds to delay before responding to a
request message. This pre-send delay is applied
before the RTS on time. This may be required
when communicating with slow devices.
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Register

Content

Description

10,023

Use CTS Line

This parameter specifies if the CTS modem control
line is to be used. If the parameter is set to 0, the
CTS line will not be monitored. If the parameter is
set to 1, the CTS line will be monitored and must
be high before the module will send data. This
parameter is normally only required when half-
duplex modems are used for communication (2-
wire).

10,024

Slave ID

This parameter defines the virtual Modbus Slave
address for the internal database. All requests
received by the port with this address are
processed by the module. Verify that each device
has a unique address on a network. Valid range for
this parameter is 1 to 255 (247 on some networks).

10,025

Bit in Offset

This parameter specifies the offset address in the
internal Modbus database for network requests for
Modbus Function 2 commands. For example, if the
value is set to 150, an address request of 0 will
return the value at register 150 in the database.

10,026

Word in Offset

This parameter specifies the offset address in the
internal Modbus database for network request for
Modbus function 4 commands. For example, if the
value is set to 150, an address request of 0 will
return the value at register 150 in the database.

10,027

Out in Offset

This parameter specifies the offset address in the
internal Modbus database for network requests for
Modbus function 1, 5, or 15 commands. For
example, if the value is set to 100, an address
request of 0 will correspond to register 100 in the
database.

10,028

Holding Reg Offset

This parameter specifies the offset address in the
internal Modbus database for network requests for
Modbus function 3, 6, or 16 commands. For
example, if a value of 50 is entered, a request for
address 0 will correspond to the register 50 in the
database.

10,029

Command Count

This parameter specifies the number of commands
to be processed by the Modbus Master Port.

10,030

Minimum Command
Delay

This parameter specifies the number of
milliseconds to wait between issuing each
command. This delay value is not applied to
retries.

10,031

Command Error Pointer

This parameter sets the address in the internal
Modbus database where the command error will be
placed. If the value is set to -1, the data will not be
transferred to the database. The valid range of
values for this parameter is -1 to 9675.
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10,032

Response Timeout

This parameter represents the message response
timeout period in 1-millisecond increments. This is
the time that a port configured as a Master will wait
before re-transmitting a command if no response is
received from the addressed Slave. The value is
set depending upon the communication network
used and the expected response time of the
slowest device on the network.

10,033

Retry Count

This parameter specifies the number of times a
command will be retried if it fails. If the Master Port
does not receive a response after the last retry, the
Slave devices communication will be suspended
on the port for Error Delay Counter scans.

10,034

Error Delay Counter

This parameter specifies the number of poll
attempts to be skipped before trying to re-establish
communications with a slave that has failed to
respond to a command within the time limit set by
the Response Timeout parameter. After the slave
fails to respond, the master will skip sending
commands that should have been sent to the slave
until the number of skipped commands matches
the value entered in this parameter. This creates a
sort of slow poll mode for slaves that are
experiencing communication problems.

10,035 to 10,039

Spare

Reserved for future use.
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6.5.3 Port 2 Setup

Register

Content

Description

10,040

Enable

This parameter defines if this Modbus Port will be
used. If the parameter is set to 0, the port is
disabled. A value of 1 enables the port.

10,041

Type

This parameter specifies if the port will emulate a
Modbus Master device (0), a Modbus Slave device
without pass-through (1), a Modbus Slave device
with unformatted pass-through (2), a Modbus Slave
device with formatted pass-through and data
swapping (3), or a Modbus Slave device with
formatted pass-through and no data swapping (4).

10,042

Float Flag

This flag specifies if the floating-point data access
functionality is to be implemented. If the float flag is
set to 1, Modbus functions 3, 6, and 16 will
interpret floating-point values for registers as
specified by the two following parameters.

10,043

Float Start

This parameter defines the first register of floating-
point data. All requests with register values greater
than or equal to this value will be considered
floating-point data requests. This parameter is only
used if the Float Flag is enabled.

10,044

Float Offset

This parameter defines the start register for
floating-point data in the internal database. This
parameter is only used if the Float Flag is enabled.

10,045

Protocol

This parameter specifies the Modbus protocol to be
used on the port. Valid protocols are: 0 = Modbus
RTU and 1 = Modbus ASCII.

10,046

Baud Rate

This is the baud rate to be used on the port. Enter
the baud rate as a value. For example, to select
19K baud, enter 19200. Valid entries are 110, 150,
300, 600, 1200, 2400, 4800, 9600, 19200, 28800,
384 (for 38400 bps), 576 (for 57600 bps), and 115
(for 115,200 bps).

10,047

Parity

This is the parity code to be used for the port.
Values are None, Odd, Even.

10,048

Data Bits

This parameter sets the number of data bits for
each word used by the protocol. Valid entries for
this field are 5 through 8.

10,049

Stop Bits

This parameter sets the number of stop bits for
each data value sent. Valid entries are 1 and 2.

10,050

RTS On

This parameter sets the number of milliseconds to
delay after RTS is asserted before the data will be
transmitted. Valid values are in the range of O to
65535 milliseconds.

10,051

RTS Off

This parameter sets the number of milliseconds to
delay after the last byte of data is sent before the
RTS modem signal will be set low. Valid values are
in the range of 0 to 65535.
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10,052

Minimum Response
Time

This parameter specifies the minimum number of
milliseconds to delay before responding to a
request message. This pre-send delay is applied
before the RTS on time. This may be required
when communicating with slow devices.

10,053

Use CTS Line

This parameter specifies if the CTS modem control
line is to be used. If the parameter is set to 0, the
CTS line will not be monitored. If the parameter is
set to 1, the CTS line will be monitored and must
be high before the module will send data. This
parameter is normally only required when half-
duplex modems are used for communication (2-
wire).

10,054

Slave ID

This parameter defines the virtual Modbus Slave
address for the internal database. All requests
received by the port with this address are
processed by the module. Verify that each device
has a unique address on a network. Valid range for
this parameter is 1 to 255 (247 on some networks).

10,055

Bit in Offset

This parameter specifies the offset address in the
internal Modbus database for network requests for
Modbus Function 2 commands. For example, if the
value is set to 150, an address request of 0 will
return the value at register 150 in the database.

10,056

Word in Offset

This parameter specifies the offset address in the
internal Modbus database for network request for
Modbus function 4 commands. For example, if the
value is set to 150, an address request of 0 will
return the value at register 150 in the database.

10,057

Out in Offset

This parameter specifies the offset address in the
internal Modbus database for network requests for
Modbus function 1, 5, or 15 commands. For
example, if the value is set to 100, an address
request of 0 will correspond to register 100 in the
database.

10,058

Holding Reg Offset

This parameter specifies the offset address in the
internal Modbus database for network requests for
Modbus function 3, 6, or 16 commands. For
example, if a value of 50 is entered, a request for
address 0 will correspond to the register 50 in the
database.

10,059

Command Count

This parameter specifies the number of commands
to be processed by the Modbus Master Port.

10,060

Minimum Command
Delay

This parameter specifies the number of
milliseconds to wait between issuing each
command. This delay value is not applied to
retries.

10,061

Command Error Pointer

This parameter sets the address in the internal
Modbus database where the command error will be
placed. If the value is set to -1, the data will not be
transferred to the database. The valid range of
values for this parameter is -1 to 9675.
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10,062 Response Timeout This parameter represents the message response

timeout period in 1-millisecond increments. This is
the time that a port configured as a Master will wait
before re-transmitting a command if no response is
received from the addressed Slave. The value is
set depending upon the communication network
used and the expected response time of the
slowest device on the network.

10,063 Retry Count This parameter specifies the number of times a
command will be retried if it fails. If the Master Port
does not receive a response after the last retry, the
Slave devices communication will be suspended
on the port for Error Delay Counter scans.

10,064 Error Delay Counter This parameter specifies the number of poll
attempts to be skipped before trying to re-establish
communications with a slave that has failed to
respond to a command within the time limit set by
the Response Timeout parameter. After the slave
fails to respond, the master will skip sending
commands that should have been sent to the slave
until the number of skipped commands matches
the value entered in this parameter. This creates a
sort of slow poll mode for slaves that are
experiencing communication problems.

10,065 to 10,069 Spare

6.5.4 Port 1 Commands

Register Content Description

10,070 to 10,077 Command #1 This set of registers contains the parameters for
the first command in the Master command list.
Refer to Master Command Configuration (page

39).
10,078 to 10,085 Command #2 Command #2 data set
12,662 to 12,669 Command #325 Command #325 data set

Note: To use up to 325 commands, your MVI56E-MCM module needs to have firmware version
3.01 or higher, and your MVIS6E-MCM Add-On Instruction needs to be version 2.8 or higher.
Earlier versions support up to 100 commands.
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6.5.5 Port 2 Commands

Register Content

Description

12,670 to 12,677 Command #1

This set of registers contains the parameters for
the first command in the Master command list.
Refer to Master Command Configuration (page
39).

12,678 to 12,685 Command #2

Command #2 data set

15,626 to 15,629 Command #325

Command #325 data set

6.5.6 Misc. Status

Register Content

Description

15,270 Program Scan Count

This value is incremented each time a complete
program cycle occurs in the module.

15,271 to 15,272 Product Code

These two registers contain the product code of
"MCM".

15,273 to 15,274 Product Version

These two registers contain the product version
for the current running software.

15,275 to 15,276 Operating System

These two registers contain the month and year
values for the program operating system.

15,277 to 15,278 Run Number

These two registers contain the run number value
for the currently running software.

15,279 Port 1 Command List This field contains the number of requests made
Requests from this port to Slave devices on the network.
15,280 Port 1 Command List This field contains the number of Slave response
Response messages received on the port.
15,281 Port 1 Command List This field contains the number of command errors
Errors processed on the port. These errors could be due
to a bad response or command.
15,282 Port 1 Requests This field contains the total number of messages
sent from the port.
15,283 Port 1 Responses This field contains the total number of messages
received on the port.
15,284 Port 1 Errors Sent This field contains the total number of message
errors sent from the port.
15,285 Port 1 Errors Received This field contains the total number of message
errors received on the port.
15,286 Port 2 Command List This field contains the number of requests made
Requests from this port to Slave devices on the network.
15,287 Port 2 Command List This field contains the number of Slave response
Response messages received on the port.
15,288 Port 2 Command List This field contains the number of command errors
Errors processed on the port. These errors could be due
to a bad response or command.
15,289 Port 2 Requests This field contains the total number of messages

sent out the port.
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Register Content Description

15,290 Port 2 Responses This field contains the total number of messages
received on the port.

15,291 Port 2 Errors Sent This field contains the total number of message
errors sent out the port.

15,292 Port 2 Errors Received This field contains the total number of message
errors received on the port.

15,293 Read Block Count This field contains the total number of read blocks
transferred from the module to the processor.

15,294 Write Block Count This field contains the total number of write blocks
transferred from the module to the processor.

15,295 Parse Block Count This field contains the total number of blocks
successfully parsed that were received from the
processor.

15,296 Command Event Block This field contains the total number of command

Count event blocks received from the processor.

15,297 Command Block Count This field contains the total number of command
blocks received from the processor.

15,298 Error Block Count This field contains the total number of block errors
recognized by the module.

15,299 Port 1 Current Error For a Slave Port, this field contains the value of
the current error code returned. For a Master Port,
this field contains the index of the currently
executing command.

15,300 Port 1 Last Error For a Slave Port, this field contains the value of
the last error code returned. For a Master Port,
this field contains the index of the command with
the error.

15,301 Port 2 Current Error For a Slave Port, this field contains the value of
the current error code returned. For a Master Port,
this field contains the index of the currently
executing command.

15,302 Port 2 Last Error For a Slave Port, this field contains the value of

the last error code returned. For a Master Port,
this field contains the index of the command with
an error.

15,303 to 15,350 Spare

15,351 Port 1 0 to 65535 milliseconds time between characters
InterCharacterDelay to signal end of message

15,352 Port 1 Fcn 99 Offset Internal DB offset to Function 99 counter.

15,353 to 15,360 Spare

15,360 Spare

15,361 Port 2 0 to 65535 milliseconds time between characters
InterCharacterDelay to signal end of message

15,362 Port 2 Fcn 99 Offset Internal DB offset to Function 99 counter.

15,363 to 15,399

Spare
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6.5.7 Command Control

Register Content Description

15,400 Command Code Enter one of the valid control command codes in
this register to control the module (9997, 9998, or
9999).

6.6 MVI56E-MCM Status Data Definition

This section contains a description of the members present in the MCM.STATUS
object. This data is transferred from the module to the processor as part of each

read block.

Offset Content Description

202 Program Scan Count This value is incremented each time a complete program
cycle occurs in the module.

203 to 204 Product Code These two registers contain the product code of "MCM".

205 to 206 Product Version These two registers contain the product version for the

current running software.

207 to 208 Operating System These two registers contain the month and year values for
the program operating system.

209 to 210 Run Number These two registers contain the run number value for the
currently running software.
211 Port 1 Command List This field contains the number of requests made from this
Requests port to Slave devices on the network.
212 Port 1 Command List This field contains the number of Slave response messages
Response received on the port.
213 Port 1 Command List This field contains the number of command errors
Errors processed on the port. These errors could be due to a bad
response or command.
214 Port 1 Requests This field contains the total number of messages sent from
the port.
215 Port 1 Responses This field contains the total number of messages received
on the port.
216 Port 1 Errors Sent This field contains the total number of message errors sent
from the port.
217 Port 1 Errors This field contains the total number of message errors
Received received on the port.
218 Port 2 Command List This field contains the number of requests made from this
Requests port to Slave devices on the network.
219 Port 2 Command List This field contains the number of Slave response messages
Response received on the port.
220 Port 2 Command List This field contains the number of command errors
Errors processed on the port. These errors could be due to a bad
response or command.
221 Port 2 Requests This field contains the total number of messages sent out
the port.
222 Port 2 Responses This field contains the total number of messages received
on the port.
223 Port 2 Errors Sent This field contains the total number of message errors sent

out the port.
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6.7

Offset Content Description
224 Port 2 Errors This field contains the total number of message errors
Received received on the port.

225 Read Block Count This field contains the total number of read blocks
transferred from the module to the processor.

226 Write Block Count This field contains the total number of write blocks
transferred from the module to the processor.

227 Parse Block Count This field contains the total number of blocks successfully
parsed that were received from the processor.

228 Command Event This field contains the total number of command event

Block Count blocks received from the processor.
229 Command Block This field contains the total number of command blocks
Count received from the processor.

230 Error Block Count This field contains the total number of block errors
recognized by the module.

231 Port 1 Current Error  For a Slave Port, this field contains the value of the most
recently returned error code. For a Master Port, this field
contains the index number of the most recently executed
command that failed.

232 Port 1 Last Error For a Slave Port, this field contains the value of the previous
most recently returned error code. For a Master Port, this
field contains the index number of the previous most
recently executed command that failed.

233 Port 2 Current Error  For a Slave Port, this field contains the value of the most
recently returned error code. For a Master Port, this field
contains the index number of the most recently executed
command that failed.

234 Port 2 Last Error For a Slave Port, this field contains the value of the previous

most recently returned error code. For a Master Port, this
field contains the index number of the previous most
recently executed command that failed.

MVI56E-MCM User Defined Data Types

6.7.1 MCMModuleDef
This object contains the data types that apply to the operation of the module.

Name Data Type Description

CONFIG MCMCONFIG (page Module and port configuration
162)

DATA MCMDATA (page Modbus data transferred between module and
164) processor

STATUS MCMSTATUS (page Status information in each read block
164)

CONTROL MCMCONTROL Optional requests from the processor to the
(page 165) module

UTIL Util (page 166) Variables for internal ladder usage - should not

be accessed by user application
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6.7.2 MCMCONFIG

This object contains the data types that apply to the configuration of the module.
Refer to MVI56E-MCM Configuration Data (page 151) for a complete description
of each element in this object.

Name Data Type Description
ModDef MCMModule (page  Module Definition
162)
Portl MCMPort (page Port 1 configuration settings
162)
Port2 MCMPort Port 2 configuration settings
Port1MasterCmd MCMCmd (page Master commands for Port 1 (ignore if port is
163) configured for slave mode)
Port2MasterCmd MCMCmd[325] Master commands for Port 2 (ignore if port is

configured for slave mode)

Note: To use up to 325 commands, your MVIS6E-MCM module needs to have firmware version
3.01 or higher, and your MVIS6E-MCM Add-On Instruction needs to be version 2.8 or higher.

Earlier versions support up to 100 commands.

MCMModule

This object contains the information used to define the data movement between
the module and the processor.

Name Data Type Description
WriteStartReg INT Start reg to transfer from PLC to module
WriteRegCnt INT Number of registers to write from PLC
ReadStartReg INT Start reg to transfer from module to PLC
ReadRegCnt INT Number of registers to transfer from module
BPFalil INT Determines module operation if BP fails

0 = Continue

>0 = Number of retries before comm shutdown
ErrStatPtr INT Internal DB start register for status data

-1 =Ignore
MCMPort
This object contains the serial port configuration for the MVI56E-MCM module.
Name Data Type Description
Enabled INT 0 = Port Disabled,1 = Port Enabled
Type INT 0 = Master

1 = Slave

2 = Slave: pass-through

3 = Slave: formatted pass-through/data

swapped

4 = Slave: form. pass-through
FloatFlag INT 0 = No floating-point data

1 = Use floating-point data
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Name Data Type Description

FloatStart INT Register offset in message for floating-point
data

FloatOffset INT Internal DB offset to start of floating-point data

Protocol INT 0 = Modbus RTU, 1 = Modbus ASCII

Baudrate INT Baudrate for port (110 to 115.2K)

Parity INT 0 =None, 1 =0dd, 2 =Even, 3 =Mark, 4 =
Space

DataBits INT 5 to 8 data bits

StopBits INT 1 or 2 stop hits

RTSON INT 0-65535 mSec delay before data

RTSOff INT 0-65535 mSec delay after data

MinResp INT 0-65535 mSec minimum time before response
to request

UseCTS INT 0=No, 1=Yes to use CTS modem line

SlavelD INT 1-255 Modbus Node Address (Slave)

BitInOffset INT Internal DB offset to bit input data (Slave)

WordInOffset INT Internal DB offset to word input data (Slave)

OutOffset INT Internal DB offset to bit output data (Slave)

HoldOffset INT Internal DB offset to holding register data
(Slave)

CmdCount INT Command list count (Master)

MinCmdDelay INT 0-65535 mSec minimum time between each
command (Master)

CmdErrPtr INT Internal DB location to place command error
list (Master)

RespTO INT 0-65535 mSec response timeout for command
(Master)

RetryCount INT Retry count for failed request (Master)

ErrorDelayCntr INT 0-65535 Command cycle count if error
(Master)

Reserved INT Reserved (Previously was UseGuardBand
parameter)

InterCharacterDelay INT 0-65535 mSec time between characters to
signal end of message

Fcn990ffset INT Internal DB offset to function 99 counter

MCMCmd

This object contains the attributes to define a Master command. An array of

these objects is used for each port.

Name Data Type Description

Enable INT 0 = Disable,1 = Continuous,2 = Event
Command

IntAddress INT Module's internal address associated with the

command
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Name Data Type Description
Pollint INT Minimum number of seconds between
issuance of command (0-65535 Sec)
Count INT Number of registers associated with the
command
Swap INT Swap code used with command
Node INT Node address of the target device on the
network
Func INT Function code for the command
DevAddress INT Address in device associated with the

command. Hexadecimal format can be used to
enter values above 32767.

6.7.3 MCMDATA

Contains Read Data (data read from the module to the processor) and Write
Data (data written from the processor to the module).

Name Data Type Description
ReadData INT[600] Data read from the module to the processor
WriteData INT[600] Data written from the processor to the module

6.7.4 MCMSTATUS

This status data is returned on each read block and can be used to detect proper
module operation.

Name Data Type Description
PassCnt INT Program cycle counter
Product INT[2] Product Name
Rev INT[2] Revision Level Number
OoP INT[2] Operating Level Number
Run INT[2] Run Number
Prt1Errs MCMPortErrors Port 1 error statistics
(page 165)
Prt2Errs MCMPortErrors Port 2 error statistics
Blk MCMBIkStat (page  Block transfer statistics
165)
PortlLastErr INT Last command index that received an error on
Port 1
Port1PreviousErr INT Previous Command index that received an
error on Port 1
Port2LastErr INT Last command index that received an error on
Port 2
Port2PreviousErr INT Previous Command index that received an

error on Port 2
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MCMPortErrors

This object stores the port statistics for an MVIS6E-MCM port.

Name Data Type Description

CmdReq INT Total number of command list requests sent

CmdResp INT Total number of command list responses
received

CmdErr INT Total number of command list errors

Requests INT Total number of requests for port

Responses INT Total number of responses for port

ErrSent INT Total number of errors sent

ErrRec INT Total number of errors received

MCMBIkStat

This object stores the block transfer statistics for the module.

Name Data Type Description

Read INT Total number of read block transfers

Write INT Total number of write block transfers

Parse INT Total number of blocks parsed

Event INT Total number of event blocks received

Cmd INT Total number of command blocks received

Err INT Total number of block transfer errors
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6.7.5 MCMCONTROL

This object contains the attributes to define a Master command. An array of
these objects is used for each port.

Name Data Type Description
WarmBoot BOOL Warm Boot
ColdBoot BOOL Cold Boot
SlaveControl MCMSlaveControl Allows the control of slave parameters.
(page 166)
CmdControl MCMCmdControl Allows for a disabled command to be sent to a
(page 166) device (Master).
EventCmd MCMEventCmd Allows a command defined in ladder to be sent
(page 167) to a device (Master).
SlavePollStat MCMSlavePollStat  Request slave poll status for the port (Master).
(page 167)
Passthru MCMPassthru Contains PassThru objects required when
(page 167) PortX.Type is set to a value between 2 to 4.
SlaveControl
Name Data Type Description
TriggerSlaveControl BOOL Trigger to Enable or Disable Slaves
PortNumber INT Slave Address
NumberOfSlaves INT Number of Slaves
BlockNumber INT Block ID number
Slavelndexes INT[200] Slave Indexes
NumberOfSlavesProcessed INT Number of Slaves processed
EnableSlaves BOOL Set O to Disable or 1 to Enable Slaves
CmdcControl
Name Data Type Description
TriggerCmdCntrl BOOL Trigger command control. User application will
activate this trigger
NumberOfCommands INT Number of commands per block (1 to 6)
PortNumber INT MVI156-MCM Port Number of master port (1 or
2)
CommandIindex INT[6] Stores the command indexes for command
control
CmdsAddedToQueue INT Number of commands added to queue
CmdControlBlockID INT Temporary variable to calculate control block
1D
CmdCntrIPending BOOL Auxiliary control command - prevents a second

request before acknowledgment is received
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EventCmd

Name Data Type Description

EventCmdTrigger BOOL Trigger for event command. User ladder must
set this bit to initiate event command

EventCmdPending BOOL Set after the ladder has sent an event cmd to
the module and is waiting for the status to be
returned

PortNumber INT Module master port number associated to this
request (1 or 2)

SlaveAddress INT Modbus slave node address

InternalDBAddress INT Internal database address

PointCount INT Number of points for this command

SwapCode INT Swap code (0= no swap, 1=swap words,
2=swap words and bytes, 3=swap bytes)

ModbusFunctionCode INT Modbus function code

DeviceDBAddress INT Modbus register address within slave

EventCmdStatusReturned  INT (O=Fail, 1=Success)

EventBlockID INT Temporary variable to calculate event block ID

SlavePollStat
This object contains all of the Slave Polling status (when the port is used as a

Master).
Tag Name Data Type Description
PortlSlaveORead BOOL
PortlSlavel28Read BOOL
Port2SlaveORead BOOL
Port2Slavel28Read BOOL
P1Slaves INT[256] P1 Slave Status
P2Slaves INT[256] P2 Slave Status
Passthru
Tag Name Data Type Description
MBOffset INT
MBOffsetBit INT
MBMsgLen INT
MBMsg SINT[500]
MBControll MCMCONTROL
(page 165)
MBControl2 MCMCONTROL
(page 165)
MBScratch INT[3]
MBCoil CoilArray (page Conversion from Bool to INT data types

168)
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6.7.6 MCMUTIL

This object contains optional elements for the module.

Name Data Type Description

BPLastRead INT Index of last read block

BPLastWrite INT Index of last write block

Blockindex INT Computed block offset for data table

ReadDataSize DINT Size of Read Data Array

MaxReadBlock DINT Maximum read block

WriteDataSize DINT Size of Write Data Array

MaxWriteBlock DINT Maximum write block

RBTSremainder INT Contains remainder from Read Data array size
divided by the block size

WBTSremainder INT Contains remainder from Write Data array size

divided by the block size

Modbus Protocol Specification

The following pages give additional reference information regarding the Modbus
protocol commands supported by the MVIS6E-MCM.

6.8.1 Commands Supported by the Module

The format of each command in the list depends on the Modbus Function Code
being executed.

The following table lists the functions supported by the module.

Function Definition Supported in  Supported in
Code Master Slave
1 Read Coil Status X X

2 Read Input Status X X

3 Read Holding Registers X X

4 Read Input Registers X X

5 Set Single Coill X X

6 Single Register Write X X

8 Diagnostics X

15 Multiple Coil Write X X

16 Multiple Register Write X X

17 Report Slave ID X

22 Mask Write 4X X

23 Read/Write X

Each command list record has the same general format. The first part of the
record contains the information relating to the communication module and the
second part contains information required to interface to the Modbus slave
device.
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6.8.2 Read Coil Status (Function Code 01)

Query

This function allows the user to obtain the ON/OFF status of logic coils used to
control discrete outputs from the addressed Slave only. Broadcast mode is not
supported with this function code. In addition to the Slave address and function
fields, the message requires that the information field contain the initial coil
address to be read (Starting Address) and the number of locations that is
interrogated to obtain status data.

The addressing allows up to 2000 coils to be obtained at each request; however,
the specific Slave device may have restrictions that lower the maximum quantity.
The coils are numbered from zero; (coil number 1 = zero, coil number 2 = one,
coil number 3 = two, and so on).

The following table is a sample read output status request to read coils 0020 to
0056 from Slave device number 11.

Note: This is the structure of the message being sent out to the Modbus network. The byte values
below are in hexadecimal display

Adr Func DataStartPtHi DataStartPtLo Data# OfPtsHo Data#OfPtsLo  Error Check Field
0B 01 00 13 00 25 CRC

Response

An example response to Read Coil Status is as shown in the table below. The
data is packed one bit for each coil. The response includes the Slave address,
function code, quantity of data characters, the data characters, and error
checking. Data is packed with one bit for each coil (1 = ON, 0 = OFF). The low
order bit of the first character contains the addressed coil, and the remainder
follow. For coil quantities that are not even multiples of eight, the last characters
is filled in with zeros at high order end. The quantity of data characters is always
specified as quantity of RTU characters, that is, the number is the same whether
RTU or ASCII is used.

Because the Slave interface device is serviced at the end of a controller's scan,
data reflects coil status at the end of the scan. Some Slaves limit the quantity of
coils provided each scan; thus, for large coil quantities, multiple PC transactions
must be made using coil status from sequential scans.

Adr Func Byte Data Coil Data Coil Data Coil Data Coil Data Coil Error
Count Status20to Status28to Status36to Status44to  Status52to  Check

27 35 43 51 56 Field

0B 01 05 Ccb 6B B2 OE 1B CRC
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The status of coils 20 to 27 is shown as CD(HEX) = 1100 1101 (Binary). Reading
left to right, this shows that coils 27, 26, 23, 22, and 20 are all on. The other coil
data bytes are decoded similarly. Due to the quantity of coil statuses requested,
the last data field, which is shown 1B (HEX) = 0001 1011 (Binary), contains the
status of only 5 coils (52 to 56) instead of 8 coils. The 3 left most bits are
provided as zeros to fill the 8-bit format.

6.8.3 Read Input Status (Function Code 02)

Query

This function allows the user to obtain the ON/OFF status of discrete inputs in the
addressed Slave PC Broadcast mode is not supported with this function code. In
addition to the Slave address and function fields, the message requires that the
information field contain the initial input address to be read (Starting Address)
and the number of locations that are interrogated to obtain status data.

The addressing allows up to 2000 inputs to be obtained at each request;
however, the specific Slave device may have restrictions that lower the maximum
guantity. The inputs are numbered form zero; (input 10001 = zero, input 10002 =
one, input 10003 = two, and so on, for a 584).

The following table is a sample read input status request to read inputs 10197 to
10218 from Slave number 11.

Note: This is the structure of the message being sent out to the Modbus network. The byte values
below are in hexadecimal display.

Adr Func DataStartPtHi DataStartPtLo Data#of Pts Hi Data #of Pts Lo Error Check Field
0B 02 00 C4 00 16 CRC

Response

An example response to Read Input Status is as shown in the table below. The
data is packed one bit for each input. The response includes the Slave address,
function code, quantity of data characters, the data characters, and error
checking. Data is packed with one bit for each input (1=ON, 0=0OFF). The lower
order bit of the first character contains the addressed input, and the remainder
follow. For input quantities that are not even multiples of eight, the last characters
is filled in with zeros at high order end. The quantity of data characters is always
specified as a quantity of RTU characters, that is, the number is the same
whether RTU or ASCII is used.

Because the Slave interface device is serviced at the end of a controller's scan,
data reflects input status at the end of the scan. Some Slaves limit the quantity of
inputs provided each scan; thus, for large coil quantities, multiple PC transactions
must be made using coil status for sequential scans.
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Adr Func Byte Data Discrete Input Data Discrete Input Data Discrete Input  Error Check Field
Count 10197 to 10204 10205 to 10212 10213 to 10218

0B 02 03 AC DB 35 CRC

The status of inputs 10197 to 10204 is shown as AC (HEX) = 10101 1100
(binary). Reading left to right, this show that inputs 10204, 10202, and 10199 are
all on. The other input data bytes are decoded similar.

Due to the quantity of input statuses requested, the last data field which is shown
as 35 HEX = 0011 0101 (binary) contains the status of only 6 inputs (10213 to
102180) instead of 8 inputs. The two left-most bits are provided as zeros to fill
the 8-bit format.

6.8.4 Read Holding Registers (Function Code 03)

Query

Read Holding Registers (03) allows the user to obtain the binary contents of
holding registers 4xxxx in the addressed Slave. The registers can store the
numerical values of associated timers and counters which can be driven to
external devices. The addressing allows up to 125 registers to obtained at each
request; however, the specific Slave device may have restriction that lower this
maximum quantity. The registers are numbered form zero (40001 = zero, 40002
= one, and so on). The broadcast mode is not allowed.

The example below reads registers 40108 through 40110 from Slave number 11.

Note: This is the structure of the message being sent out to the Modbus network. The byte values
below are in hexadecimal display.

Adr Func DataStartRegHi Data Start RegLo Data #of Regs Hi Data #of Regs Lo  Error Check Field
0B 03 00 6B 00 03 CRC

Response

The addressed Slave responds with its address and the function code, followed
by the information field. The information field contains 1 byte describing the
guantity of data bytes to be returned. The contents of the registers requested
(DATA) are two bytes each, with the binary content right justified within each pair
of characters. The first byte includes the high order bits and the second, the low
order bits.
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Because the Slave interface device is normally serviced at the end of the
controller's scan, the data reflects the register content at the end of the scan.
Some Slaves limit the quantity of register content provided each scan; thus for
large register quantities, multiple transmissions are made using register content
from sequential scans.

In the example below, the registers 40108 to 40110 have the decimal contents
555, 0, and 100 respectively.

Adr Func ByteCnt HiData LoData HiData LoData HiData LoData Error Check Field
0B 03 06 02 2B 00 00 00 64 CRC

6.8.5 Read Input Registers (Function Code 04)

Query

Function code 04 obtains the contents of the controller's input registers from the
Modbus 3x range. These locations receive their values from devices connected
to the I/O structure and can only be referenced, not altered from within the
controller, The addressing allows up to 125 registers to be obtained at each
request; however, the specific Slave device may have restrictions that lower this
maximum quantity. The registers are numbered for zero (30001 = zero, 30002 =
one, and so on). Broadcast mode is not allowed.

The example below requests the contents of register 3009 in Slave number 11.

Note: This is the structure of the message being sent out to the Modbus network. The byte values
below are in hexadecimal display.

Adr Func Data Start Reg Hi Data Start RegLo Data #of Regs Hi  Data #of Regs Lo  Error Check Field
0B 04 00 08 00 01 CRC

Response

The addressed Slave responds with its address and the function code followed
by the information field. The information field contains 1 byte describing the
guantity of data bytes to be returned. The contents of the registers requested
(DATA) are 2 bytes each, with the binary content right justified within each pair of
characters. The first byte includes the high order bits and the second, the low
order bits.

Because the Slave interface is normally serviced at the end of the controller's
scan, the data reflects the register content at the end of the scan. Each PC limits
the quantity of register contents provided each scan; thus for large register
guantities, multiple PC scans are required, and the data provided is from
sequential scans.

In the example below the register 3009 contains the decimal value 0.

Adr  Func Byte Count  Data Input Reg Hi Data Input Reg Lo Error Check Field
0B 04 02 00 00 E9
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6.8.6 Force Single Coil (Function Code 05)

Query

This Function Code forces a single coil (Modbus Ox range) either ON or OFF.
Any coil that exists within the controller can be forced to either state (ON or
OFF). However, because the controller is actively scanning, unless the coil is
disabled, the controller can also alter the state of the coil. Coils are numbered
from zero (coil 0001 = zero, coil 0002 = one, and so on). The data value 65,280
(FFOO HEX) sets the coil ON and the value zero turns it OFF; all other values are
illegal and does not affect that coil.

The use of Slave address 00 (Broadcast Mode) forces all attached Slaves to
modify the desired coil.

Note: Functions 5, 6, 15, and 16 are the only messages that are recognized as valid for broadcast.
The example below is a request to Slave number 11 to turn ON coil 0173.

Note: This is the structure of the message being sent out to the Modbus network. The byte values
below are in hexadecimal display.

Adr  Func Data Coil # Hi Data Coil #Lo  Data On/offInd  Data Error Check Field
0B 05 00 AC FF 00 CRC
Response

The normal response to the Command Request is to re-transmit the message as
received after the coil state has been altered.

Adr  Func Data Coil # Hi Data Coil#Lo  DataOn/Off Data Error Check Field
0B 05 00 AC FF 00 CRC

The forcing of a coil via Modbus function 5 is accomplished regardless of
whether the addressed colil is disabled or not (In ProSoft products, the coil is only
affected if the necessary ladder logic is implemented).

Note: The Modbus protocol does not include standard functions for testing or changing the
DISABLE state of discrete inputs or outputs. Where applicable, this may be accomplished via
device specific Program commands (In ProSoft products, this is only accomplished through ladder
logic programming).

Coils that are reprogrammed in the controller logic program are not automatically
cleared upon power up. Thus, if such a coil is set ON by function Code 5 and
(even months later), an output is connected to that coil, the output is "hot".
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6.8.7 Preset Single Register (Function Code 06)

Query

This Function Code allows you to modify the contents of a Modbus 4x range in
the Slave. This writes to a single register only. Any holding register that exists
within the controller can have its contents changed by this message. However,
because the controller is actively scanning, it also can alter the content of any
holding register at any time. The values are provided in binary up to the
maximum capacity of the controller. Unused high order bits must be set to zero.
When used with Slave address zero (Broadcast mode) all Slave controllers will
load the specified register with the contents specified.

Note Functions 5, 6, 15, and 16 are the only messages that will be recognized as valid for
broadcast.

Note: This is the structure of the message being sent out to the Modbus network. The byte values
below are in hexadecimal display.

The example below is a request to write the value ‘3’ to register 40002 in slave
11.

Adr Func DataStartReg Data Start Reg Data #of Regs Hi Data #of Regs Lo  Error Check Field
Hi Lo

0B 06 00 01 00 03 CRC

Response

The response to a preset single register request is to re-transmit the query
message after the register has been altered.

Adr Func DataRegHi DataReglLo DatalnputRegHi  DatalnputRegLo  Error Check Field
0B 06 00 01 00 03 CRC

6.8.8 Diagnostics (Function Code 08)

Modbus function code 08 provides a series of tests for checking the
communication system between a Master device and a slave, or for checking
various internal error conditions within a slave.

The function uses a two-byte sub-function code field in the query to define the
type of test to be performed. The slave echoes both the function code and sub-
function code in a normal response. Some of the diagnostics commands cause
data to be returned from the remote device in the data field of a normal response.

In general, issuing a diagnostic function to a remote device does not affect the
running of the user program in the remote device. Device memory bit and
register data addresses are not accessed by the diagnostics. However, certain
functions can optionally reset error counters in some remote devices.
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A server device can, however, be forced into 'Listen Only Mode' in which it will
monitor the messages on the communications system but not respond to them.
This can affect the outcome of your application program if it depends upon any
further exchange of data with the remote device. Generally, the mode is forced to
remove a malfunctioning remote device from the communications system.

Sub-function Codes Supported
Only Sub-function 00 is supported by the MVI56E-MCM module.

00 Return Query Data

The data passed in the request data field is to be returned (looped back) in the
response. The entire response message should be identical to the request.

Sub-function Data Field (Request) Data Field (Response)
00 00 Any Echo Request Data

Example and State Diagram

Here is an example of a request to remote device to Return Query Data. This
uses a sub-function code of zero (00 00 hex in the two-byte field). The data to be
returned is sent in the two-byte data field (A5 37 hex).

Request Response

Field Name (Hex) Field Name (Hex)
Function 08 Function 08
Sub-function Hi 00 Sub-function Hi 00
Sub-function Lo 00 Sub-function Lo 00
Data Hi A5 Data Hi A5
Data Lo 37 Data Lo 27
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The data fields in responses to other kinds of queries could contain error counts
or other data requested by the sub-function code.

| MB Server receives mb_req_pdu

Function code supported
AND
Subfunction code supported
Y

E: ionCode = 01 VES
Il

Data Value == OK

Diagnostic == OK >

YES

Y
| MB Server Sends mb_rsp |

Y A 4 Y
| MEB Server Sends mib_exception_rsp

6.8.9 Force Multiple Coils (Function Code 15)

Query

This Function Code forces each coil (Modbus Ox range) in a consecutive block of
coils to a desired ON or OFF state. Any coil that exists within the controller can
be forced to either state (ON or OFF). However, because the controller is actively
scanning, unless the coils are disabled, the controller can also alter the state of
the coil. Coils are numbered from zero (coil 00001 = zero, coil 00002 = one, and
so on). The desired status of each coil is packed in the data field, one bit for each
coil (1= ON, 0= OFF). The use of Slave address 0 (Broadcast Mode) will force all
attached Slaves to modify the desired coils.

Note: Functions 5, 6, 15, and 16 are the only messages (other than Loopback Diagnostic Test) that
will be recognized as valid for broadcast.

The following example forces 10 coils starting at address 20 (13 HEX). The two
data fields, CD =1100 and 00 = 0000 000, indicate that coils 27, 26, 23, 22, and
20 are to be forced on.
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Note: This is the structure of the message being sent out to the Modbus network. The byte values
below are in hexadecimal display.

Adr Func HiAdd Lo Quantity Byte Data Coil Status Data Coil Status  Error Check
Add Cnt 20 to 27 28t0 29 Field

0B OF 00 13 00 0A 02 CD 00 CRC

Response

The normal response will be an echo of the Slave address, function code,
starting address, and quantity of coils forced.

Adr Func Hi Addr Lo Addr Quantity Error Check Field
0B OF 00 13 00 0A CRC

The writing of coils via Modbus function 15 will be accomplished regardless of
whether the addressed coils are disabled or not.

Coils that are not programmed in the controller logic program are not
automatically cleared upon power up. Thus, if such a coil is set ON by function
code 15 and (even months later) an output is connected to that coil, the output is
hot.

6.8.10 Preset Multiple Registers (Function Code 16)

Query

Holding registers existing within the controller can have their contents changed
by this message (a maximum of 60 registers). However, because the controller is
actively scanning, it also can alter the content of any holding register at any time.
The values are provided in binary up to the maximum capacity of the controller
(16-bit for the 184/384 and 584); unused high order bits must be set to zero.

Note: Function codes 5, 6, 15, and 16 are the only messages that will be recognized as valid for

broadcast.

Adr  Func Hi LoAdd  Quantity Byte Hi Lo Hi Lo Data Error Check
Add Cnt Data Data Data Field

11 10 00 87 00 02 04 00 0A 01 02 CRC
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Response

The normal response to a function 16 query is to echo the address, function
code, starting address and number of registers to be loaded.

Adr Func Hi Addr Lo Addr Quantity Error Check Field
1 10 00 87 00 02 56

6.8.11 Modbus Exception Responses

When a Modbus Master sends a request to a Slave device, it expects a hormal
response. One of four possible events can occur from the Master's query:

¢ If the server device receives the request without a communication error, and
can handle the query normally, it returns a normal response.

o If the server does not receive the request due to a communication error, no
response is returned. The Master program will eventually process a timeout
condition for the request.

o If the server receives the request, but detects a communication error (parity,
LRC, CRC, ...), no response is returned. The Master program will eventually
process a timeout condition for the request.

e If the server receives the request without a communication error, but cannot
handle it (for example, if the request is to read a non-existent output or
register), the server will return an exception response informing the Master of
the nature of the error.

The exception response message has two fields that differentiate it from a
normal response:

Function Code Field: In a normal response, the server echoes the function
code of the original request in the function code field of the response. All function
codes have a most-significant bit (MSB) of O (their values are all below 80
hexadecimal). In an exception response, the server sets the MSB of the function
code to 1. This makes the function code value in an exception response exactly
80 hexadecimal higher than the value would be for a normal response.

With the function code's MSB set, the Master's application program can
recognize the exception response and can examine the data field for the
exception code.

Data Field: In a normal response, the server may return data or statistics in the
data field (any information that was requested in the request). In an exception
response, the server returns an exception code in the data field. This defines the
server condition that caused the exception.
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The following table shows an example of a Master request and server exception

response.

Request Response

Field Name (Hex) Field Name (Hex)
Function 01 Function 81
Starting Address Hi 04 Exception Code 02

Starting Address Lo Al
Quantity of Outputs Hi 00
Quantity of Outputs Lo 01

In this example, the Master addresses a request to server device. The function
code (01) is for a Read Output Status operation. It requests the status of the
output at address 1245 (04A1 hex). Note that only that one output is to be read,
as specified by the number of outputs field (0001).

If the output address is non-existent in the server device, the server will return
the exception response with the exception code shown (02). This specifies an
illegal data address for the Slave.

Modbus Exception Codes

Code Name Meaning

01 lllegal Function The function code received in the query is not an allowable
action for the Slave. This may be because the function
code is only applicable to newer devices, and was not
implemented in the unit selected. It could also indicate that
the Slave is in the wrong state to process a request of this
type, for example because it is unconfigured and is being
asked to return register values.

02 lllegal Data Address The data address received in the query is not an allowable
address for the Slave. More specifically, the combination of
reference number and transfer length is invalid. For a
controller with 100 registers, a request with offset 96 and
length 4 would succeed; a request with offset 96 and length
5 will generate exception 02.

03 lllegal Data Value A value contained in the query data field is not an allowable
value for Slave. This indicates a fault in the structure of the
remainder of a complex request, such as that the implied
length is incorrect. It specifically does not mean that a data
item submitted for storage in a register has a value outside
the expectation of the application program, because the
Modbus protocol is unaware of the significance of any
particular value of any particular register.

04 Slave Device Failure An unrecoverable error occurred while the Slave was
attempting to perform the requested action.
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Code Name Meaning
05 Acknowledge Specialized use in conjunction with programming

6.9

commands. The Slave has accepted the request and is
processing it, but a long duration of time will be required to
do so. This response is returned to prevent a timeout error
from occurring in the Master. The Master can next issue a
poll program complete message to determine if processing
is completed.

06 Slave Device Busy Specialized use in conjunction with programming
commands. The Slave is engaged in processing a long-
duration program command. The Master should retransmit
the message later when the Slave is free.

Using the Optional Add-On Instruction

6.9.1 Before You Begin

e Make sure that you have installed RSLogix 5000 version 16 (or later).

¢ Download the Optional Add-On file
MVI56(E)MCM_Optional_AddOn_Rung_xxx.L5X from
www.prosoft-technology.com.

e Save a copy in a folder in your PC.

6.9.2 Overview

The Optional Add-On Instruction Rung Import contains optional logic for MVI56E-
MCM applications to perform the following tasks.

e Read/Write Ethernet Configuration

Allows the processor to read or write the module IP address, netmask and
gateway values.

Note: This is an optional feature. You can perform the same task through PCB (ProSoft
Configuration Builder). Even if your PC is in a different network group you can still access the
module through PCB by setting a temporary IP address.

e Read/Write Module Clock Value

Allows the processor to read and write the module clock settings. The module
clock stores the last time that the Ethernet configuration was changed. The
date and time of the last Ethernet configuration change is displayed in the
scrolling LED during module power up.

Important: The Optional Add-On Instruction only supports the two features listed above. You must
use the sample ladder logic for all other features including backplane transfer of Modbus data.
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6.9.3 Importing the Utility Add-On Instruction

1 Right-click on an empty rung in the main routine of your existing ladder logic
and choose IMPORT RUNGS...

£ RSLogix 5000 - My_Controller [1756-L63]* - [MainProgram - MainRoutine"] (=13}
|E" Fie Edit View Search Logic Communications Tools Window Help -8 x
alsd & slme oo~ #lnlslE e el
Diffine 1. [ RON ] Path [ <none> =] &
Mo Forces b IEEAKT
No Edits 2| =0 | = _|_|_|_|_|_‘ [
ll 4 rl\ Favorites A Add-On A Aarms_f Bt A_TmerCounter A |
=)-£3 Controller My_Controller | ‘ | | |
Controller Tags
I3 controller Fault Handler -
[Z3 Power-Up Handler E
nd
-5 Taske ( )
=I5 MainTask
=-E% MainProgram

Program Tags
B3 MainRoutine
[E3 Unscheduled Programs
=23 Motion Groups Add Rung Ctl+R
[ Ungrouped Axes Edit Rung Enter
23 Add-On Instructions
=) Data Types
[ UserDefined Import Rung. .
) g Strings
L Add-On-Defined
+l g Predefined
- Cg Module-Defined
23 Trends
=& 1/0 Configuration
=B 1756 Backplane, 1756-A4
fig [0] 175663 My_Controller
f [1] 1756-MODULE MyIS5

GoTo... ctrl+6

Add Ladder Element... Alt+ns

I MainRoutine* . j

Rung End)of0  JaPP

ProSoft Technology, Inc. Page 181 of 209



Reference MVI56E-MCM ¢ ControlLogix Platform
User Manual Modbus Communication Module

2 Navigate to the folder where you saved
MVI56(E)MCM_Optional_AddOn_Rung_v1_2.L5X and select the file.

Import Rungs @

Look i ::I_QDesktoD vl O -

_:]My Documents
@ | 5§ My Computer
My Recent ‘JIW Metwork Places
Documentz: | °5MV1S6E_MCM

_[ ) MYISE(EIMCM_AddOn_Rung_v2_8 L5x
‘ % 1=

ptional_addon_Rung_vl_2

My Documents :

My Compuiter

File name: MVISE(E M Ch_Ophonal_Add0n_Rung_v1_2L V| Import...
g Files of ippe:
My Metwork,  Files containing: =

Places
Inta: Eﬂ

["] Owervaite Selected Aungs

3 Inthe IMPORT CONFIGURATION window, click OK.

The Add-On Instruction is now visible in the ladder logic. Observe that the
procedure has also imported data types and controller tags associated to the
Add-On Instruction.

% RSLogjx 5000 - My_Controller [1756-L71 20.12] - [MainProgram - MainRoutine]

B File Edit View Search Logic Communications Tools Window Help - | B ¥
BEE & v anG EFRE Q] v @
Offline 1. M AU W B Pan [AB_ETHIP2\101.3.169\Backplane\0" ~] &
Mo Forces | I’: D
No Edits - lEnergy Storage 4 =) »
B ¢ »|\Favorites {“Add-On £ Marms { B& £ TmeriCourter A1
oitraller Organizer 12X ‘ bed | B b v e
[= =3 Controller My_Controller - 4
|ﬁ Conkroller Tags Add-0n - MYISEE-MCH A~
(23 Cantraller Fault Handler modules.
(23 Power-Up Handler 2 0ISEMZN
= 5 Tasks ] -0 - MYISEE-MCM modules. —
= (@Man'rag( ADISEMCM AOISEMCM ]
= £B MairProgram Connection_ngut Local1:)Data
Program Tags Connection_Output Local 1:0.Data
MCh MCH
% MainRoutine:
3 Unscheduled Programs | Phases
2 g'ﬁ;:ﬁ; s MVISSE-MCM Optionial
X Aded-On
(=5 Add-On Instructions EthernetiClock
= 03 ACISEEMCM_Optional ——————AOISEEMCM_Optianal————————
!" Parameters and Local Tags 1 W*ISEE-MCM Optional Add-On BthernetiClock —
B Logic AOISSEMCM_Opfional  AQISEEMCM_Optional [
+ (5] ACISEMCM MYISSMCMEthernet  MYISBEMCMEthernet
&85 Data Types MISEMCMClock MVISEEMCMCIock
<] User-Defined ReadEthermethiSG ReacEthernethvse [
6 McHBketat WriteEthernetMSG WriteEthermnetMse [
= ReadClockMSG ReadClockMSG [
MCMClackType WitECIOCKMS G WrteClockMSG [
ona| MCMCmd
MCMCmdConitrol v
g = =
[i] mcmconFIG v lu | 3 5
Ready Rung (End)of 2 APP
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You will notice that new tags have been imported: four MESSAGE tags,
MVI56MCMCLock and MVI5S56MCMETHERNET tags.

£% RSLogix 5000 - My_Controller [1756-L71 20.12] - [Controller Tags - My_Controller(controller)]

[ conkroller Tags
[ Controller Fault Handler
23 Power-Up Handler
= 3 Tasks
= C@ MainTask
= 8 MainProgram
% Program Tags
Mairf outine
3 Unscheduled Programs | Phases
(=23 Mation Groups
(3 Unarouped Axes
(= Add-On Instructions
= (T3 AOISEEMCM_Optional
% Parameters and Local Tags
Lodgic
+-[5 ACISEMCM
=-£5 Data Types
= G User-Defined
&) mcMBRStat
MCMClackType
39 pcMCmd
MCMCmdCoritrol

=25 Controller My_Controller -~

¥ MCMCONFIG v

L]
i ST Y A X

Q File Edit View Search Logic Communications Tools Window Help - E
EEE & v 285 E e v| @

Difline 0. M AUN F— ] Pain [AB_ETHIP-2410.1.3 169\Backplane 0" v| &

No Forces JF oK b ¢

No Edits a ,l: E,Ee'wsw'age »

— I} « » X Monitor Tags }Edit Tags / [

ATTA A
Scoge: MMy Contraler  ~ | Shaw: Al Tags v v
Name =z | Alias For | Base Tag | Data Type | Description | & e,
|| +-ADISSEMCM_Optional ADISEEMCM_Opii., =
|| +-ADISEHCM ADISEHCH 3
| |FADISEMCM_2 AQISEMCH 2
| |# Locat1C AB:1756_MODUL... N
||+ Locatld AB:1756_MODUL,..
||+ Llocatl:0 AB1756_MODUL...
B ETEY MCMModuleDef
| |#MoM_2 MCMModuleDef
|| I+-MVISEEMCMClack MO ClockType
||+ MVISEEMCMEthemet MCMEthemet Type
|| ReadClockMSG MESSAGE
||+ ReadE thermetMSG MESSAGE
|| [+-WiiteClockMSG MESSAGE
||+ WiiteE themetMSG MESSAGE
a
v

4

In the Add-On Instruction click the [...] button next to each MSG tag to open
the MESSAGE CONFIGURATION TAG.
5 Click the COMMUNICATION tab and click the BROWSE button as follows.

Message Configuration - ReadEthernetMSG

Corfiguration Commurication l Tag ]

Path: |1.0

1.0
© [
[ Connected 3 s
) Enable 2y Enable Waiting O Start ) Done Done Length: 0
3 Emor Code: Extended Ermor Code: ™ Timed Out &
Emor Path:
Emor Text:
0K Cancel Help

ProSoft Technology, Inc. Page 183 of 209



Reference
User Manual

MVI56E-MCM ¢ ControlLogix Platform

Modbus Communication Module

6 Select the module to configure the message path.

Message Configuration - ReadEthernetMSG

Configuration Communicaﬁonl Tag ]

Fath: [1.0
1.0
M Message Path Browser
=
5 Path: [MCH
MCH
[ Comneg =13 1/0 Configuration
-3 1756 Backplane, 1756-44
ﬁl [6] 1756-LE3 My_Contraller
B —— TEE-MODULE b Ch
2 Enable [ B [1]17565-MODULE MCM
) Emor Code:
Emor Path:
Ermor Text:
0k Cancel Help

6.9.4 Reading the Ethernet Settings from the Module

Expand the MVIS6MCMETHERNET controller tag and move a value of 1 to
MVI56MCMETHERNET.READ.

= MWIEEMCME thernet
I SEMCME themet R ead
M 15EM CHE themet write
— bWI5EMCME themet. Config
— MVISEMCHME themet. Canfig [P
+ b| 5EMCHE thernet. Config.|P[0]
+ b| 5EMCHE thernet. Config.|P[1]
+ MWI56MCME thernet. Config.IP[2]
+ M| SEMCME thernet. Config.|P[3]
= MVISEMCME thernet. Config. M etmask
~+/ b156M CHE thernet. Config. Metmaszk[0]
+/ b156M CHE thernet. Config. Metmaszk[1]
~+ MYI5EMCHE thernet. Config. Metmazk[2]
=+ 4|56k CHE thernet. Config. Metmask[3]
MY ISEMCME thernet. Config. G ateway
~+/ b1 5E6M CHME thernet. Config. G ateway(0]
+/ b1 5ER CRE thernet. Config. G ateway(1]
~+ bAYI5EM CHE thernet. Config. G atewau(2]
=+ k4156 CHE thernet. Config. G ateweay(3]

I -

oo oo~ o|lo olo- oo oo/~ —|o
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The bit will be automatically reset and the current Ethernet settings will be copied
to MVI5S6MCMETHERNET controller tag as follows.

— MWISEMCME thernet Io.a)
156 CME thermet. Read 1]
156 CHE thermet. \white ]

—| MVISER CRE thernet. Config P
—/ bW15EM CHE themet. Config. [P fooa
+ t¥15EM CME thernet. Config.|P[0] 105
+ M¥I5EMCMEthernet. Config.|P[1] 10z
+ MWIBEM CME thernet. Config.|P[2] a
+ W¥WI5EM CME thernet. Config.|P[3] 132
= MWI5EMCME thernet. Config. Metmask P
+! M¥I5E6M CMEthernet. Config. M etmask 0] 255
+ M¥I5E6M CMEthermet. Config. M etmask[1] 255
+/ t15EM CMEthemet. Config.M etmask[2] Z55
+/ t15EM CHE themet. Config. N etmask[3] 0
—| bY15EM CHE thernet. Config. Gateway Io.a)
+/ Y156k CME theret. Config. G atewsay[0] 19z
+/ t15EM CMEthernet. Config. G atewsan[1] 168
+ M¥I5E6M CMEthermet. Config. G ateway[2] 1]
+ M¥I5E6M CMEthernet. Config. G ateway]3] 1

To check the status of the message, refer to the READETHERNETMSG tag.

— ReadEthemettSG Io.a)
+ FeadE thernethiSiG.Flags 16#0220
ReadE thernet S G EWw ]
ReadE thernetMSG.ER ]
FeadE thernettSG.OMN 1
ReadE thernetMSG.5T ]
ReadEthernetMSG.EN 1]
ReadkthernetMSG.TO a
FeadEthernetM5G.EMN_CC 1
+ ReadE thernetMSG.ERR 16#0000
+ ReadE thernetMSG.EXERR 16#0000_0000
+ ReadE thernettSG.ERR_SAC 1]
+ ReadEthernetMSG.OMN LEMN 24
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6.9.5 Writing the Ethernet Settings to the Module

Expand the MVIS6MCMETHERNET controller tag.

Set the new Ethernet configuration in MVIS6MCMETHERNET.CONFIG

Move a value of 1 to MVIS6MCMETHERNET.WRITE

= MWIBEMCME thernet
tW| SEMCME themet Read
14| SERCME themet \rite
— 1| 56M CME thernet. Config

I 15ERM CME themet. Config.IP

+ MWISEMCME thernet. Config.|P[0]

+ M¥WIBEMCME thernet. Config.IP[1]

+ M¥WIBEMCME thernet. Config.|P[2]

+ M¥ISEMCME themnet. Config.|P[3]
1YISEMCME themet. Config.Metmask

+/ tYISEMCME themet. Config. Metmask[0]
+ MYISEMCME thermet. Config. Metmask[1]
+/ tWISEMCME themet. Config. M etmask[2]
+/ bdI5EM CE themet. Config. M etmask[3]
1ISEMCME themet. Config. G ateway

+ MYISEMCME thermet. Config. G ateway[0]
+ MYISEMCME thermet. Config. G ateway[1]
+/ tYISEMCME themet. Config. G ateway[2]
+/ tdI5EM CE themet. Config. G ateway[3]

After the message is executed, the MVIS56MCMETHERNET.WRITE bit resets to 0.

— M¥|5EMCME thernet
v1SEMCMEthemet Read
MISEMCME themet Wiite

—| W156k CM E thernet. Config

M |15EM CHE themet. Config.IP

+ MWIBEMCME thernet. Config. P[0]

+ MWISEMCME thernet. Config.IP[1]

+ MWIBEMCME thernet. Config.|P[2]

+ MWIBEMCME thernet. Config.|P[3]
M5B CHE themet. Config. Metmask.

+ MVISEMCME themet. Config. M etmask[0]
+ tWI5EM CHE themet Config. Metmask[1]
+ MVISEMCME themet Config. Metmask[2]
+ MWISEMCME thernet. Config. Metmask[3]
M5B CHE themet. Config. G atewway

+ MWISEMCME themet. Config. G atewway[0]
+  tWI5EM CHE themet. Config. G atewsan[1]
+ MWVISEMCME themet Config. G atewsan[2]
+/ MWISEMCME thernet. Config. G ateway] 3]

- OO

105
10z

132

255
255
255

192
165
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To check the status of the message, refer to the WRITEETHERNETMSG tag.

= WwiriteE thernettd S G PR
+ ‘wiiteEthemethS G, Flags 160220
wWiiteEthemettSE. B a
WwiiteEthermetMSG.ER a
WiiteEthermetSG.OM 1
‘whiteEthermettdSE.5T i}
winiteEthermettd SG.EM a
winiteEthermettSGE.TO a
wiriteEthernettSE.EM_CC 1
+ wiriteEthermettSGE.ERR 16#0000
+writeEthermettdS G EXERR 15#0000_0000
+ ‘wiiteEthemethSG ERR_SRC 1]
+ ‘wiiteEthemethdSG.0MN_LEM 1]
+ WiriteEthermethdSG.REQ_LEM 24

6.9.6 Reading the Clock Value from the Module

Expand the MVI5S6MCMCLOCK controller tag and move a value of 1 to
MVI56MCMCLOCK.READ

—| MWIBEMCMClack {.00}
M1 56MCMClock. Read

b1 5EM ChA Clock. Wirite a

= M¥I5EMCMClack. Config {...}
=+ 4156k CMClock. Config. Year 1]

+/ bWI5EMCM Clock. Config. Manth 1}

+/ bd15E6M CH Clock. Config. 0 ap 0

+/ bd/I5EM Ch Clock. Config. Hour 0

+/ bdYISEMCM Clack. Config. Minute i}

=+ bW156k CM Clock. Config. Seconds 1]

The bit will be automatically reset and the current clock value will be copied to
MVI56MCMCLOCK.CONFIG controller tag as follows.

— M¥I5EMCMClock Hooah
MISEMCM Clock. Read a
V156 Ch Clock Mwiite 1}

— M¥WI5EMCM Clock. Config {...}
+/ bI5EMCM Clock. Config. Y'ear 2008
+/ bd"15EM Ch Clock. Config. bonth 11
+/ tISEM CM Clack. Config. Day 12
+ MYISEMCM Clock. Config. Hour 15
+/ bd15EMC Clock. Config. Minute 38
+/ td"15EM Ch Clock. Config. Seconds 9
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To check the status of the message, refer to the READCLOCKMSG tag.

—'ReadClockMSG focalt
+/ FeadClocktSG.Flags le#0220
ReadClock5G.EWwW a
ReadClockMSG.ER
ReadClockMSG.ON
ReadClockMSG.ST
ReadClockMSG.EN
ReadClockM5G.TO
ReadClockMSG.EN_CC
+ ReadClockMSG.ERR 1lag0000
+ FeadClockMSG.EXERR 16#0000_0000
+ ReadClockMSG.ERR_SRC a
+ FReadClockMSG.ON_LEM 24

R =RE=R =R =]

6.9.7 Writing the Clock Value to the Module

Expand the MVI5S6MCMCLOCK controller tag.
Set the new Clock value in MVI5S56MCMCLOCK.CONFIG
Move a value of 1 to MVI56MCMCLOCK.WRITE

— hwI5EMCh Clack [
b1 56k Chd Clock. R e:ad ]
MISEMCMClack Wit L
b1 56k Chd Clock. Config Teedd
+ MWI56M CMClock. Config r'ear 2008
+/- k441560 ChClock. Config. Month 11
+ MWI5EMCMClock. Config D ay 12
+ MWI156M CMClock. Config. H our 15
+ MWI5EM CMClock. Config Minute 38
+ WY 56MCMClock, Config. Seconds a

The bit will be automatically reset to O.

— hwI5EMCh Clack [
b1 56k Chd Clock. R e:ad

bAWISER Ch Clack. \wirite

b1 56k Chd Clock. Config [
+ MWI56M CMClock. Config r'ear 200
+/- k441560 ChClock. Config. Month 11
+ MWI5EMCMClock. Config D ay 12
+ MWI156M CMClock. Config. H our 15
+ MWI5EM CMClock. Config Minute 38
+ WY 56MCMClock, Config. Seconds a

(=R e B e T
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To check the status of the message, refer to the WRITECLOCKMSG tag.

= wiiteClockhS G f...1
+wiiteClockMSG. Flags la#0zZz0
wiiteClockiM SE.EWw i}
WiiteClockM5G.ER 1}
wiiteClockiMSG. DN 1
WiiteClockM5G.5T 1}
wiiteClockM5G.EM a
YriteClockMSG. 7O a
*riteClockMSG EM_CC 1
+ wiiteClockM5SG.ERR lag0000
+ wiiteClockMSG E<ERR 1&#0000_004a0
+ ‘wiiteClockM5SG. ERR_SRC i}
+ wiiteClockMSGE DR_LEN a
+ wiiteClockM5G REQ_LEN 24

6.10 Using the Sample Program - RSLogix 5000 Version 15 and earlier

The sample program included with your MVI56E-MCM module contains
predefined controller tags, configuration information, data types, and ladder logic
that allow the module to communicate between the ControlLogix processor and a
network of Modbus devices. For most applications, the sample program will work
without modification.

6.10.1 Using the Sample Program in a New Application

Opening the Sample Program in RSLogix

The sample program for your MVIS6E-MCM module includes custom tags, data
types and ladder logic for data 1/0O, status and command control. For most
applications, you can run the sample program without modification, or, for
advanced applications, you can incorporate the sample program into your
existing application.

Download the manuals and sample program from the ProSoft Technology web site

You can always download the latest version of the sample ladder logic and user
manuals for the MVIS6E-MCM module from the ProSoft Technology web site:
http://lwww.prosoft-technology.com/prosoft/support/downloads

From that link, navigate to the download page for your module and choose the
sample program to download for your version of RSLogix 5000 and your
processor.
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To determine the firmware version of your processor

Important: The RSLinx service must be installed and running on your computer in order for
RSLogix to communicate with the processor. Refer to your RSLinx and RSLogix documentation for

help configuring and troubleshooting these applications.

1 Connect an RS-232 serial cable from the COM (serial) port on your PC to the

communication port on the front of the processor.

w N

Start RSLogix 5000 and close any existing project that may be loaded.
Open the Communications menu and choose Go Online. RSLogix will

establish communication with the processor. This may take a few moments.
4 When RSLogix has established communication with the processor, the

Connected To Go Online dialog box will open.

Connected To Go Online
Minor Faults I Redundancy I Monvolatile Memaory
Options | General I Date./Time I Major Faults

Condttion: The project file ‘Controller ACD" was not found in your project directory.

Connected Controller:
Controller Name: Controller
Controller Type:  1756-L55/4 1756-M13/A ControlLogix5555 Cortroller
Comm Path: AB_DF1-1
Security: <Monex
[fline Froject:
Cartraller [ anme;
Caritraller Type:
Files
Security:

Cancel Help
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5 On the Connected To Go Online dialog box, click the General tab. This tab
shows information about the processor, including the Revision (firmware)
version. In the following illustration, the firmware version is 11.32

Connected To Go Online

Minor Faults |

Options

Vendor:
Type:

Revision:

Name:

Description:

Chassis Type:

Redundancy I

General Date/Time I

Allen-Bradley
1756-L55/A 1756-M13/A ControlLogix5555 Controller

11.32

Monvolatile Memaory

Major Faults

Change Tvpe...

Change Rewvizion... |

|

Select Fie... |

Cancel |

Help

6 Select the sample ladder logic file for your firmware version:

To open the sample program

1 On the Connected to Go Online dialog box, click the Select File button.

2 Choose the sample program file that matches your firmware version, and
then click the Select button.

3 RSLogix will load the sample program.

The next step is to configure the correct controller type and slot number for your

application.

ProSoft Technology, Inc.

Page 191 of 209



Reference
User Manual

MVI56E-MCM ¢ ControlLogix Platform
Modbus Communication Module

Choosing the Controller Type

The sample application is for a 1756-L63 ControlLogix 5563 Controller. If you are
using a different model of the ControlLogix processor, you must configure the

sample program to use the correct processor model.

1 Inthe Controller Organization list, select the folder for the controller and then

click the right mouse button to open a shortcut menu.

2 On the shortcut menu, choose PROPERTIES. This action opens the Controller

Properties dialog box.

3 Click the CHANGE TYPE or CHANGE CONTROLLER button. This action opens

i Controller Properties - MVI56

Date. Time I Advanced I SFC Execution I File I Redundancy I Nonvolatile Memary I
General™ | Serial Port I System Protocol I User Protocal I Major Faults I Minor Faults

Vendor: Allen-Bradley
Type: 1756-L55 ControlLogix5555 Cortroller Change Type... |
Revision: 1125 Change Revision... |
Name: Jvise
Description: Example Logic forthe MVI56 module. ;I
El
Chassis Tipe: | 1756-A17 17-Slot ControlLogix Chassis |
Slat: 0 =

oK | Camcel | sophy | Hep |

the Change Controller dialog box.

4 Open the TypPE dropdown list, and then select your ControlLogix controller.
5 Select the correct firmware revision for your controller, if necessary.
6 Click OK to save your changes and return to the previous window.

Change Controller

Changing the controller type will change, delete, and/or
' invalidate the controller properties and other project data
.

that iz not valid for the nevs controller type.

— Fram
Type: 1786-LE3  ControlLogixB563 Contraller

Revision: 13.25

~ To
Type:

Revision: |13 '”—

Ok I Cancel I Help |
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Selecting the Slot Number for the Module

The sample application is for a module installed in Slot 1 in a ControlLogix rack.
The ladder logic uses the slot number to identify the module. If you are installing
the module in a different slot, you must update the ladder logic so that program
tags and variables are correct, and do not conflict with other modules in the rack.

To change the slot number

1 Inthe CONTROLLER ORGANIZATION list, select the module [1] 1756-MODULE
MVI156, and then click the right mouse button to open a shortcut menu.

2 On the shortcut menu, choose PROPERTIES. This action opens the MODULE
PROPERTIES dialog box.

Module Properties - Locak1 (1756-MODULE 1.1)
General |Connection| Modulelnfol Backplanel
Tupe: 1756-MODULE Generic 1756 Madule
Parert: Local _ Eamnesttan B
Agzembly )
Instance: Size:
Namne: IMV|55 Input: I‘I |25D _|::' [16-bit]
Description: ;I Output: |2 |248 _lj [16-kit)
;I Configuration: |4 ID _|::' [3-bit]
Cormm Format: IData -INT j Status Input: I I
. 1 £
Slat I =1 Shatus Output: I
Status: Offline OK I Cancel | Apply | Help |

3 Inthe SLoOT field, use the up and down arrows on the right side of the field to
select the slot number where the module will reside in the rack, and then click
OK.

RSLogix will automatically apply the slot number change to all tags, variables

and ladder logic rungs that use the MVI56E-MCM slot number for computation.

Adjust the Input and Output Array Sizes

Note: The following steps are only required if you are using the sample ladder logic (RSLogix
version 15 or older) rather than the Add-On Instruction (RSLogix version 16 or newer).

1 Click ReadData to open ladder file and go to rung #2 of this file.
2 Change the High Limit on the LIM statement to allow for 5 blocks of data, as
shown in the following illustration.
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(1000 registers / 200 registers per block = 5 blocks of data)

= LIN* CPT-
2 & —{ Limit Test (CIRC) Compute
= Lows Limit 1 Dest MCK.CONTROL Backplane LastRead
e 0 #
= Test MCM.CONTROL.Backplane.LastRead Expression (MCM.CONTROL.Backplane.LastRead-1)*200
£ 0 |
e igh Limit - | cop
- —— Copy File —
e Source Local:1:1.0ata[2]
e Dest MCM.DATA ReadData[MCM.CONTROL. Backplane LastRead]
= Length 200

3 Verify the change to this rung. Toggle the @ object within RSLogix 5000.

4 Save and download ladder to the processor.

5 When Online with the ControlLogix processor, toggle the
MCM.CONTROL.WARMBOOT bit to download the changes to the processor.

Downloading the Sample Program to the Processor

Note: The key switch on the front of the ControlLogix module must be in the REM position.

1 If you are not already online to the processor, open the COMMUNICATIONS
menu, and then choose DOWNLOAD. RSLogix will establish communication
with the processor.

2 When communication is established, RSLogix will open a confirmation dialog
box. Click the DOWNLOAD button to transfer the sample program to the
processor.

Download

ﬂ Download to the contraller:

L I arme: Contraller
Types 175E-LE3/4 17E6-M13448 ControlLogix5563 Contraller
Path: AB_=DriverMame=
Securty:  <Mones

@ The controller is in Remote Run mode. The mode will be changed to
Fiemote Program prior to download.

Cancel | Help |

3 RSLogix will compile the program and transfer it to the processor. This
process may take a few minutes.

4 When the download is complete, RSLogix will open another confirmation
dialog box. Click OK to switch the processor from PROGRAM mode to RUN
mode.

RSLogix 5000

! \ Done downloading. Change controller mode back to Remote Run?
-
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Note: If you receive an error message during these steps, refer to your RSLogix documentation to
interpret and correct the error.

6.10.2 Using the Sample Program in an Existing Application

1 Open the Sample Ladder Logic in RSLogix 5000.

2 Start another instance of RSLogix 5000, and then open your existing
application.

You will be adding the MVIS6E-MCM module definition, and then copying

controller tags, ladder logic, and user defined data types from the sample

application into your existing application.

Defining Module in 1/0O Configuration

Note: You cannot perform this procedure while you are online to the controller.

1 Inthe CONTROLLER ORGANIZATION list in RSLogix 5000, click the right mouse
button on the 1/O CONFIGURATION icon to open a shortcut menu. On the
shortcut menu, choose NEwW MODULE.... This action opens the SELECT
MoDULE TYPE dialog box.

troller Controller
Controller Tags

: Controller Fault Handler
23 Power-Up Handler
(1455 Tasks

B8 MainTask

C& MainProgram

{77 Unscheduled Programs
=25 Motion Groups

...... [E3 Ungrouped Axes

=5 Data Types

-9 User -Defined
Cﬂ, Strings

- Predefined
L3 Module-Defined

e ] New Modue. ..
{alils (k| 5%
Copy Chrl 2
Paste | 4
Brinit |+
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2 Inthe SELECT MODULE TYPE dialog box, select 1756-MODULE (GENERIC 1756
MobDuULE) from the list and, and then click OK. This action opens the MODULE
PROPERTIES dialog box.

Select Module Type

X

Tupe: Major Revision:
1756-M0DULE 1 =
Type | Dezcription
1756-L53 ControlLogix6553 Controller ~
1756-L55 ControlLogix6555 Controller
1756-LE3 ControlLogixB563 Controller
175E-MO2AE 2 Awiz Analog/Encoder Servao
1756-M085E 2 Awiz SERCOS Interface

7BE-MODLULE
1756-0A16
1756-0416]
1756-048
1756-0480
1756-043E
1756-0B16D

Show

Generic 1756 Maodule

16 Point 74%.265% AL Output

16 Point 74%-265Y 4C |solated Output

8 Paint 74Y-265 AC Output

8 Point 7441320 AC Diagnostic Output

8 Point 7441320 AC Electronically Fused Output
16 Point 19.24-300 DC Diagnostic Output

Wendor: |AII

W &nalog W Digital

x| W Other W Specialty |40

W Communication W Mation W Contraller

=]

Cancel |

v

Select Al
Clear Al

Help |

3 In the MODULE PROPERTIES dialog box, enter the Name, Description and Slot
options for your application, using the examples in the following illustration.
You must select the Comm Format as DATA - INT in the dialog box. Failure to
set the correct parameters will result in backplane communication problems
between the module and the processor.

Module Properties - Local (1756-MODULE 1.1) [x]

Type: 1756-MODULE Generic 1756 Module

Parent: Local r— Connection Parameter
Azzembly
Instance:

Mame: IMVISB_MEM Input:

Description: [ ;I Olutput:

_}[ Comm Format; I Data - INT

j] Status [nput:

Slat: |1 j

Status Dutput:

—
o
|| Configuatior: [+
—
—

Size:

Iﬂ [16-bit
248 =4 [16-biy
0 ) [3bit)

WK

Cancel | < Back |

News | [ Fish>> | Help
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4 Click the NEXT button and set the Request Packet Interval to 5.0ms as shown
in the following illustration.

Module Properties - Locak1 (1756-MODULE 1.1)

Bequested Packet Interval [RPI): I 5.03: ms  [0.2- 750.0 ms]
I Inhibit Module

™ Major Fault On Contraller If Connection Fails While in Fun Mode:
Module Fault

Cancel | < Back | Mest » | Finizh »» I Help |

5 Click FINISH to save the module into your existing application.

Copying the User Defined Data Types

Next, copy the User Defined Data Types from the sample program to your
existing program. These data types contain configuration information, status,
commands and other functions used by the program.

1 Arrange the two RSLogix 5000 windows on your desktop so that they are
side-by-side.

2 Inthe CONTROLLER ORGANIZATION pane in the Sample Program, expand the
DATA TYPESs folder until the list of User-Defined data types is visible.

3 Inthe Sample Program window, select one data type at a time, and then drag
the data type to the User-Defined data types folder in your existing program.

4 Repeat these steps until you have copied all of the data types from the
sample program into your existing application.

Note: Data types prefixed with an underscore [_] are used in optional routines, and need not be
copied unless your application requires them. Refer to MVIS6E-MCM MVIS6E-MCM User Defined
Data Types (page 161) for a description of the usage for each data type.
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Copying the Sample Ladder Logic

Next, copy the Sample Ladder Logic from the sample program to your existing
program.

1 Inthe CONTROLLER ORGANIZATION pane in the Sample Program, expand the
TAsKs folder until the list of program routines is visible.

E-£3 Controller MVISEMCM

----- 3 Power-Up Handler
EI@ Tasks
B8 MainTask

E-E3 MainProgram
rogram Tags

WriteControl
----- [ Unscheduled Programs
-3 Motion Groups

----- [Z5 Trends

B-[23 Data Types

B-(23 1/0 Configuration

2 In the Sample Program window, select one routine at a time, and then drag
the routine to the MainProgram folder in your existing program.
3 Save your program.

The sample program contains the following tasks.

MainRoutine

The MAINROUTINE checks for the presence of new read data from the module for
the processor. The module cycles through its list of read blocks to transfer data
from the module to the processor. Whenever new data is available, the module
will set the value for the block in the module’s input image
(LocAL:1:1:DATA[249]). The ladder logic must constantly scan this input word for
a new value. The ladder logic should only perform the READDATA and
WRITEDATA tasks, in that order, when a new value is present in
LocAL:1:1:DATA[249], otherwise data may be lost or scrambled.

If the new data is available, the LASTREAD and word (249) will not be equal. This
will force the program to call the READDATA subroutine to process the new data
received. After the new data is placed in the Modbus Data Table, the program
will send new data to the module using the WRITEDATA subroutine.

ReadData

The READDATA task handles all new data and status information received from
the module and placing it in the proper location in the processor. Data is
transferred from the module to the processor using the module’s input image
(LocAL:1:1:DATA[ ]). This task should set the last read block number
(MCM1.BP.LastRead) to the current block number sent from the module
(LocAL:1:1:DATA[249]) and stores the newly received read block number
(DATA[249]) into the LASTREAD variable.
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Note: The _READCONTROL routine handles the command control responses received from the
module. If command control, event command, or Slave status blocks are not going to be used in
the application, then the _READCONTROL rung (rung 4 in the sample READDATA task) and the
_READCONTROL and _ WRITECONTROL ladder files may be removed.

If the module is configured for zero blocks, it will send blocks with identification
codes of zero and -1. These blocks will only contain status data, and no user
data will be included in these blocks.

The ladder obtains status information when the module is configured for either 1
or 0 blocks of read data. If the module is configured with 0 for the ReadRegCnt,
then blocks -1 and O will be given by the module on the input image. If the
ReadRegCnt is 200 or less, then you will receive block 0 and block 1.

The ladder logic also determines if the new data received in the input image is
user data. If user data is present, the ladder logic will place the data in the correct
location in the processor’s read data area (MCM.READDATA[ ]). Up to 200 data
words can be transferred in each block transfer. In addition to the user data, the
block also contains important status data. This data should be copied to the
correct data area in the module (MCM.STATUS). This status data can be used to
determine the "health" of the MVI56E-MCM module. This rung computes offset
into the Modbus Data Table for the received data block and to store the data into
the Modbus Data Table.

If the requested block is within the valid range of data blocks for the Modbus
Data Table, the offset into the table is computed as (Block ID number - 1) * 200.
This is the starting offset in the Modbus Data Table where the 200 bits of data
will be stored.

When the processor receives a pass-through block the received data will be
handled at the _Pass-Thru routine. If the module is being used as a Modbus
Master (PortX. Type=0) or a standard Modbus Slave (Port X.Type = 1) then this
rung of logic and the _PassThru routine are not required. If the module is being
used as PortX.Type = 2 to 4, then this rung and ladder routine is required.

WriteData

The WriteData task sends data from the processor to the MVIS6E-MCM module.
Data is transferred from the processor to the module using the module’s output
image (LOCAL:1:O:DATA[ ]). This task should store the currently requested data
set in the module’s MCM.BP.LASTWRITE data object. This object is used in all
subsequent ladder logic in case the input word (LOCAL:1:1:DATA[1]) changes
during processing.

Note: The _WRITECONTROL routine handles the command control blocks sent to the module. If
command control, event command, or Slave status blocks are not going to be used in the
application, then the _WRITECONTROL rung (rung 7 in the sample WRITEDATA task) and the
_READCONTROL and _WRITECONTROL ladder files may be removed.
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_PassThru

Use this optional task to send pass-through data between the processor and the
Modbus devices connected to the MVIS6E-MCM module. Pass-Through
functionality allows the Modbus Master to read and write the same Modbus
address on a Modbus Slave. If pass-through mode is not chosen, then the
attached Modbus Master device must read from one set of Modbus register/bits
and write to another set of Modbus register/bits. Pass-Through mode takes a
Modbus write command (Function Codes 5, 6, 15, and 16) and passes that to the
ControlLogix processor. The pass-through ladder logic then parses that
information and updates the MCM.DATA.WRITEDATA array with the new value
that has been written by the Modbus Master.

_ReadControl

Use this optional task to get status and event data from the Modbus devices
connected to the MVI56E-MCM module. Special command blocks requested
from the module in the _WriteControl routine are processed and handled in this
routine. If command control, event command, or Slave status blocks are not
going to be used in the application, then this rung and the _ReadControl and
_WriteControl ladder files may be removed.

_WriteControl

Use this optional task to send commands to the Modbus devices connected to
the MVI56E-MCM module. Command Control, Event Command, and Slave
status blocks are sent to the module in this task.

Copying the Controller Tags

Next, copy the Controller Tags from the sample program to your existing
program. The sample program includes the following tags in the MCM structure.

e MCM.MODDEF configures the database in the module. The module uses this
database to store input and output data transferred between the processor
and the Modbus devices connected to the MVIS6E-MCM module.

¢ MCM.PoORT1 and MCM.PORT2 configure the module’s serial ports for Modbus
communications. The sample program configures Port 1 as a Modbus
Master, and Port 2 as a Modbus Slave.

¢ MCM.P1.CmD and MCM.P2.CMD configure the Modbus Master commands for
the module. These commands are active only if a port is configured as a
Modbus Master.

¢ MCM.READDATA contains data read by the ControlLogix processor from the
MVI56E-MCM module.

¢ MCM.WRITEDATA contains data read from the ControlLogix processor to the
module’s internal database.

The remaining controller tags contain error and status information, and special
commands to execute.

1 Inthe CONTROLLER ORGANIZATION pane in each instance of RSLogix 5000,
expand the CONTROLLER folder.

2 Double-click the CONTROLLER TAGS icon in each instance of RSLogix 5000.
This action opens the CONTROLLER TAGS dialog box.
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3 Inthe CONTROLLER TAGS dialog box in each instance of RSLogix 5000, click
the EDIT TAGS tab, located at the bottom of the dialog box.
4 In the Sample Program, select the line containing the MCM tag structure.

# Controller Tags - MVIS6MCM({controller)
Scope: I ﬂ AWISERCH vl Shawr... | Shaw &ll
Mame ¢ | Aliaz For |Base Tag| Data Type Style Description i
[+-Local:1:.C AB:1756_MODULE:C:0
[#-Local1:] AB:1756_MODULE_INT...
[#-Local1:0 AB:1756_MODULE_INT...
[FH-MCH
FH-HIFAULTS DINT[12] Decimal
K | | |
=
<[+, Monior Tags_ Edlit Tags / ILe] | i P

5 Drag the MCM tag structure to the blank line at the bottom of the list in the
EDIT TAGS tab in your existing program.

Editing the Controller Tags

The MVI56E-MCM module configuration is stored in the MCM.CONFIG structure
in the CONTROLLER TAGS dialog box. The sample program configures the module
as a Modbus Master on Port 1, and a Modbus Slave on Port 2.

To edit the module configuration, in the Controller Organization pane, expand the
CONTROLLER folder, and then double-click CONTROLLER TAGS. This action opens
CONTROLLER TAGS - MVI56MCM, as shown in the following illustration.

troller MVISEMCH <) || Seoe=: | Mvissmem | Show

Contraller Tags Name &
Controller Faulk Handler F-Locat1:C

-2 Power-Up Handler
(5 Tasks [+-Local1:]
= ’@ MainTask, [+-Local1:0
C&. MainPraograrn [=-MCHM
Unscheduled Programs E-MCM.EDNFIG
£3-&3 Mtion Grous » =]-MCM CONFIG ModDet

------ 3 Ungrouped Axes

[F-MCH.CONFIG. ModDef Write. .
[#H-MCM.COMFIG. ModDef Wiite. .
[#-MCH.COMFIG. ModDef. Read...
[+-MCH.CONFIG.ModDef.Read...
H
=

EI@ Daka Types
E’ﬁ User-Defined
MCMENkSEat

H-MCM.COMFIG. ModDef. EPFail
H-MCH.COMFIG. ModDef. EnSta...
[#-MCH.CONFIG. Part1

e To configure a Modbus Master, refer to Configuration as a Modbus Master
(page 34).

o To configure a Modbus Slave, refer to Configuration as a Modbus Slave
(page 59).

Note: In order for any of the new values entered into these fields to be used by the module, you
must restart the module (WarmBoot, ColdBoot, or cycle power).
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7 Support, Service & Warranty

In This Chapter

< Contacting Technical SUPPOIT .........ccvvieiieeiiiiiee e, 203

s Warranty Information..........cceeeiieiiiiiiiiicc e 205

7.1 Contacting Technical Support

ProSoft Technology, Inc. is committed to providing the most efficient and
effective support possible. Before calling, please gather the following information
to assist in expediting this process:

1 Product Version Number
2 System architecture
3 Network details

If the issue is hardware related, we will also need information regarding:

Module configuration and associated ladder files, if any

Module operation and any unusual behavior

Configuration/Debug status information

LED patterns

Details about the serial, Ethernet or Fieldbus devices interfaced to the
module, if any.

abhwiNBEF

Note: For technical support calls within the United States, ProSoft’s 24/7 after-hours phone support
is available for urgent plant-down issues. Detailed contact information for all our worldwide
locations is available on the following page.
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Asia Pacific Europe / Middle East / Africa
Regional Office Regional Office
Phone: +60.3.2247.1898 Phone: +33.(0)5.34.36.87.20
asiapc@prosoft-technology.com europe@prosoft-technology.com
Languages spoken: Bahasa, Chinese, English, Languages spoken: French, English
Japanese, Korean REGIONAL TECH SUPPORT
REGIONAL TECH SUPPORT support.emea@prosoft-technology.com

support.ap@prosoft-technology.com
Middle East & Africa

North Asia (China, Hong Kong) Phone: +971.4.214.6911

Phone: +86.21.5187.7337 mea@prosoft-technology.com
china@prosoft-technology.com Languages spoken: Hindi, English
Languages spoken: Chinese, English REGIONAL TECH SUPPORT
REGIONAL TECH SUPPORT support.emea@prosoft-technology.com

support.ap@prosoft-technology.com
North Western Europe (UK, IE, IS, DK, NO, SE)

Southwest Asia (India, Pakistan) Phone: +44.(0)7415.864.902
Phone: +91.98.1063.7873 nweurope@prosoft-technology.com
india@prosoft-technology.com Language spoken: English

Languages spoken: English, Hindi, Urdu
Central & Eastern Europe, Finland

Australasia (Australia, New Zealand) Phone: +48.22.250.2546
Phone: +60.3.7941.2888 centraleurope@prosoft-technology.com
pacific@prosoft-technology.com Languages spoken: Polish, English
Language spoken: English
Russia & CIS
Southeast Asia (Singapore, Indonesia, Phone: +7.499.704.53.46
Philippines) russia@prosoft-technology.com
Phone: +60.3.7941.2888 Language spoken: Russian, English
seasia@prosoft-technology.com
Languages Spoken: English, Bahasa, Tamil Austria, Germany, Switzerland
Phone: +49.(0)1511.465.4200
Northeast & Southeast Asia germany@prosoft-technology.com
(Japan, Taiwan, Thailand, Vietnam, Malaysia) Language spoken: German, English
Phone: +60.3.7941.2888
neasia@prosoft-technology.com BeNeLux, France, North Africa

Languages spoken: English, Chinese, Japanese Phone: +33(0)5.34.36.87.20
france @prosoft-technology.com

Korea Languages spoken: French, English
Phone: +60.3.7941.2888

korea@prosoft-technology.com Mediterranean Countries
Languages spoken: English, Korean Phone: +39.342.8651.595

italy@prosoft-technology.com
Languages spoken: Italian, English, Spanish
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7.2

Latin and South America

North America

Brazil, Argentina, Uruguay

Phone: +55.11.5084.5178
brasil@prosoft-technology.com

Languages spoken: Portuguese, Spanish, English
REGIONAL TECH SUPPORT
support.la@prosoft-technology.com

Mexico

Phone: +52.222.264.1814
mexico@prosoft-technology.com
Languages spoken: Spanish, English
REGIONAL TECH SUPPORT
support.la@prosoft-technology.com

Andean Countries, Central America, Caribbean,
Chile, Bolivia, Paraguay

Phone: +507.6427.48.38
andean@prosoft-technology.com

Languages spoken: Spanish, English

REGIONAL TECH SUPPORT
support.la@prosoft-technology.com

Regional Office
Phone: +1.661.716.5100
info@prosoft-technology.com

Languages spoken: English, Spanish

REGIONAL TECH SUPPORT
support@prosoft-technology.com

Warranty Information

For complete details regarding ProSoft Technology’s TERMS & CONDITIONS
OF SALE, WARRANTY, SUPPORT, SERVICE AND RETURN MATERIAL

AUTHORIZATION INSTRUCTIONS, go to www.prosoft-technology/legal

Documentation is subject to change without notice.

ProSoft Technology, Inc.
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Connecting Your PC to the Module's Ethernet Port « 99

Contacting Technical Support ¢ 203
I n d ex Content Disclaimer * 2
Copying the Controller Tags * 200
Copying the Sample Ladder Logic « 198
_ Copying the User Defined Data Types 197
Creating a New RSLogix 5000 Project * 15
_PassThru « 200 Creating the Module ¢ 17
_ReadControl + 200 Customizing the Memory Map + 63
_WriteControl * 200
0 D
Data Analyzer « 112
00 Return Query Data * 175 Data Analyzer Tips * 114
A Data Flow Between MVI56E-MCM Module and

About the Modbus Protocol « 124

About the Optional Add-On Instruction * 16

Adding Multiple Modules (Optional) * 23

Adjust the Input and Output Array Sizes * 193

Adjust the Input and Output Array Sizes (Optional) *
28,59

Assigning a Temporary IP Address « 87, 99

Assigning an IP Address in the Project « 85, 101

B

Backplane Configuration « 38, 108

Backplane Data Transfer « 124

Backplane Setup ¢ 151

Backplane Status * 109

Battery Life Advisory * 3

Before You Begin ¢ 20, 180

Before You Import the Add-On Instruction « 11, 16

C

Cable Connections * 144

Choosing the Controller Type * 192

Clearing a Fault Condition « 81

CmdControl « 166

CoilArray « 167

Cold Boot Block (9999) « 138

Command Control « 56, 150, 160

Command Control and Event Command « 55

Command Control Blocks (5001 to 5006 or 5101 to
5106) « 131

Command Error Codes ¢ 71, 75, 111

Command List Entry Errors « 74

Commands Supported by the Module * 168

Configuration as a Modbus Master « 35, 201

Configuration as a Modbus Slave « 59, 201

Configuration Data Transfer « 133

Configuration Error Codes * 117

Configuring the Data Analyzer « 112

Configuring the RSLinx Driver for the PC COM Port ¢
32

Connect to the Module’s Web Page ¢ 16, 119

Connecting Your PC to the ControlLogix Processor
30

Connecting Your PC to the Module + 87, 103

ControlLogix Processor * 141
DB9 to RJ45 Adaptor (Cable 14) « 149
Defining Module in I/0 Configuration « 195
Deployment Checklist * 10
Diagnostics (Function Code 08) « 174
Diagnostics and Troubleshooting * 69, 79, 80
Download the IP Address through CIPconnect « 87
Downloading the Project to the Module « 85, 103
Downloading the Sample Program to the Processor
31,194

E

Editing the Controller Tags * 201
Enron/Daniel Float Configuration * 66
Ethernet Cable Configuration « 145
Ethernet Cable Specifications + 144
Ethernet LED Indicators ¢ 79
Ethernet Performance ¢+ 145
Event Command « 57
Event Command Blocks (1000 to 1255 or 2000 to
2255)+ 128

EventCmd ¢ 166, 167
Example 1

Local Rack Application « 90
Example 2

Remote Rack Application « 93
Example and State Diagram ¢ 175

=

Floating-Point Data Handling (Modbus Master) « 44, 49

Floating-Point Data Handling (Modbus Slave) * 65

Force (Write) Multiple Coils 0x (Modbus Function Code
15) « 47

Force (Write) Single Coil 0x (Modbus Function Code 5)
« 46

Force Multiple Coils (Function Code 15) + 176

Force Single Coil (Function Code 05) * 173

Formatted Pass-Through Blocks (9956 to 9959) « 136

Function 15+ 137

Function 5+ 136

Function 6 and 16 136

Functional Overview * 124

Functional Specifications « 122
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G

General Specifications * 122
General Specifications - Modbus Master/Slave « 122

H
Hardware Specifications * 123

Import the Ladder Rung « 20

Important Safety Information « 3

Importing the Utility Add-On Instruction + 181
Installing ProSoft Configuration Builder « 83
Installing the Module in the Rack * 13

M

MainRoutine * 198

Master Command Configuration ¢ 36, 39, 157, 158

Master Command Data List (6000 to 6012 or 6100 to
6112) 134

Master Command Examples « 44

Master Command List * 111, 144

Master Command Status « 111

Master Driver « 142

MCM Status Data ¢ 75

MCMBIkStat « 164, 165

MCMCmd ¢ 162, 163

MCMCONFIG ¢ 161, 162

MCMCONTROL - 161, 166, 167

MCMDATA « 161, 164

MCMModule « 162

MCMModuleDef « 161

MCMPort « 111, 162

MCMPortErrors « 164, 165

MCMSTATUS - 161, 164

MCMUTIL « 168

Misc. Status « 110, 158

Modbus Exception Codes * 179

Modbus Exception Responses ¢ 178

Modbus Memory Map + 61, 63, 125

Modbus Protocol Specification « 168

ModDef Settings * 36, 60, 108

Module Communication Error Codes * 73

Module Configuration Block (9000) « 133

Monitoring Backplane Information ¢ 108

Monitoring Database Information « 109

Monitoring General Information « 110

Monitoring Modbus Port Information « 111, 116

MVI56E-MCM Configuration Data * 150, 151, 162

MVI56E-MCM Database Definition « 109, 150

MVI56E-MCM Remote Master Control « 138

MVI56E-MCM Status Data Definition « 69, 109, 116,
150, 160

MVI56E-MCM Status Data Definition as a Master « 70

MVI56E-MCM Status Data Definition as a Slave ¢ 76

MVI56E-MCM User Defined Data Types ¢« 161, 197

N

Non-Scrolling LED Status Indicators * 81
Normal Data Transfer « 126

O

Opening the Sample Program in RSLogix ¢ 189
Other Modbus Addressing Schemes ¢ 42
Overview * 35, 59, 180

P

Package Contents * 12

Pass-Through Blocks « 65, 135

Passthru « 166, 167

Pinouts « 73, 122, 123, 144, 145, 149

Port 1 Commands * 157

Port 1 Setup * 152

Port 2 Commands * 158

Port 2 Setup * 155

Port Configuration « 37, 111

Port Status * 112

Preset (Write) Multiple Registers 4x (Modbus Function
Code 16) 48

Preset (Write) Single Register 4x (Modbus Function
Code 6) + 48

Preset Multiple Registers (Function Code 16) « 177

Preset Single Register (Function Code 06) * 174

Product Specifications * 121

R
Read and Write Same Modbus Address (Pass
Through) « 68
Read Block « 126

Read Coil Status (Function Code 01) * 169
Read Coil Status 0x (Modbus Function Code 1) « 45
Read Floating-Point Data « 49
Read Floats with Single Modbus Register Address
(Enron/Daniel Float) * 53
Read Holding Registers (Function Code 03) « 171
Read Holding Registers 4x (Modbus Function Code 3)
<44
Read Input Registers (Function Code 04) * 172
Read Input Registers 3x (Modbus Function Code 4) «
44
Read Input Status (Function Code 02) « 170
Read Input Status 1x (Modbus Function Code 2) « 46
Read Multiple Floating-Point Registers « 51, 53
ReadData * 198
Reading Status Data from the Module * 116
Reading the Clock Value from the Module + 187
Reading the Ethernet Settings from the Module « 184
Reference * 121
RS-232
Modem Connection (Hardware Handshaking
Required) « 146
Null Modem Connection (Hardware Handshaking)
147
Null Modem Connection (No Hardware
Handshaking) « 147
RS-232 Application Port(s) * 146
RS-422 « 148
RS-485 and RS-422 Tip « 149
RS-485 Application Port(s) « 148
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S Y

Scrolling LED Status Indicators * 80 Your Feedback Please * 2

Selecting the Slot Number for the Module « 193

Setting Jumpers ¢ 12

Setting Up ProSoft Configuration Builder « 83

Setting Up the Project « 84

Slave Configuration * 65

Slave Driver « 141

Slave Status Blocks (3000 to 3003 or 3100 to 3103) ¢
111,129

Slave Status List * 111

SlavePollStatus « 166, 167

Special Function Blocks * 128

Standard Modbus Protocol Errors « 73

Start Here « 9

Starting the Data Analyzer « 112

Stopping the Data Analyzer « 113

Sub-function Codes Supported ¢ 175

Support, Service & Warranty « 203

System Requirements « 9

T

The Diagnostics Menu « 108

Transferring the Command Error List to the Processor
<75

Troubleshooting the LEDs « 82

U

Unformatted Pass-Through Blocks (9996) « 135

Using RSWho to Connect to the Module * 98

Using the Diagnostics Menu in ProSoft Configuration
Builder « 104

Using the Optional Add-On Instruction « 16, 180

Using the Sample Program - RSLogix 5000 Version 15
and earlier * 11, 16, 189

Using the Sample Program in a New Application « 189

Using the Sample Program in an Existing Application *
126, 133, 142, 143, 195

Util + 161

Vv

Verify Communication ¢ 38, 69

Verify Slave Communications ¢ 76
Verifying Master Communications * 69
Viewing the Error Status Table * 116

w

Warm Boot Block (9998) « 138

Warranty Information « 205

Write Block « 127

Write Configuration Block (-9000 and -6000 to -6003 or
-6100 to -6103) * 139

Write Floats to Slave Device * 52

Write to Enron/Daniel Floats « 54

WriteData « 199

Writing the Clock Value to the Module + 188

Writing the Ethernet Settings to the Module « 186
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