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Important Safety Information - MVI69L-MBTCP

North America Warnings

A
B
C

D

This Equipment is Suitable For Use in Class I, Division 2, Groups A, B, C, D or Non-Hazardous Locations Only.
Warning — Explosion Hazard — Substitution of Any Components May Impair Suitability for Class I, Division 2.
Warning — Explosion Hazard — Do Not Disconnect Equipment Unless Power Has Been Switched Off Or The
Area is Known To Be Non-Hazardous.

The subject devices are powered by a Switch Model Power Supply (SMPS) that has regulated output voltage of
5VDC.

ATEX Warnings and Conditions of Safe Usage:

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

A
B

Cc

Warning - Explosion Hazard - When in hazardous locations, turn off power before replacing or wiring modules.
Warning - Explosion Hazard - Do not disconnect equipment unless power has been switched off or the area is
known to be non-hazardous.

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.

DO NOT OPEN WHEN ENERGIZED

Agency Approvals and Certifications

Agency

ATEX; Category 3, Zone 2

CE Mark

CSA; CB Safety

Environmental

KCC

RoHS Compliant

UL/cUL; Class 1, Div. 2 Groups A, B, C, D
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1 Start Here

In This Chapter

% SysStem REQUITEMENTS ........uviiiieeiieiiiieie e et 10
s Deployment ChecKIiSt............ooiiiiiiiiiiiiic e 11
% Package CONENES .....ccciiiiiiiiiii et e e e s e e 11
% SETUP JUMPETS ...ttt e e e e e ettt e e e e e e st e e e e e e e e ennaeeeas 12
< Installing the Module in the RackK.............cooooiiiiii e, 13
¢ DVD CONEENES ...ttt 16

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

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

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

e Hardware installation and wiring: install the module, and safely connect
Modbus and CompactLogix devices to a power source and to the MVIGIL-
MBTCP module’s Ethernet port

ProSoft Technology, Inc. Page 9 of 152
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11

System Requirements

The MVI69L-MBTCP module requires the following minimum hardware and
software components:

¢ Rockwell Automation CompactLogix® processor (firmware version 10 or
higher), with compatible power supply, and one free slot in the rack for the
MVI69L-MBTCP module.

Important: The MVI6OL-MBTCP module has a power supply distance rating of 4 (L43 and L45
installations on first 2 slots of 1769 bus). It consumes 450 mA at 5 Vdc.

¢ The module requires 450 mA of available 5 VVdc power

Rockwell Automation RSLogix 5000 programming software version 16 or

higher

Rockwell Automation RSLinx® communication software version 2.51 or higher

ProSoft Configuration Builder (PCB) (included)

ProSoft Discovery Service (PDS) (included in PCB)

Pentium® Il 450 MHz minimum. Pentium Il 733 MHz (or better)

recommended

e Supported operating systems:

Microsoft Windows® 7

Microsoft Windows Vista

Microsoft Windows XP Professional with Service Pack 1 or 2

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

e 128 Mbytes of RAM minimum, 256 Mbytes of RAM recommended

e 100 Mbytes of free hard disk space (or more based on application
requirements)

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

e DVD drive

O 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.

Page 10 of 152 ProSoft Technology, Inc.
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1.2 Deployment Checklist
Before configuring the module, consider the following questions.

1 Is this a new application or an integration into an existing
application?
Most applications will use the Sample Add-On Instruction without any edits.

2 What slot number in the rack will the MVI69L-MBTCP module
occupy?

3 Are RSLogix 5000 and RSLinx software installed?
RSLogix and RSLinx are required to communicate to the CompactLogix
processor.

4 How many words of data are needed to transfer in the

application (from CompactLogix to Module / to CompactLogix from Module)?

1.3 Package Contents

The following components are included with the MVI69L-MBTCP module, and
are all required for installation and configuration.

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

Qty. Part Name Part Number Part Description
1 MVI69L-MBTCP MVI69L-MBTCP Modbus communication module
Module
Ethernet Cable RL-CBL025 Ethernet straight-through cable
ProSoft Solutions DVD-001 Contains ProSoft Configuration Builder
DVvD (PCB) and ProSoft Discovery Service (PDS)
software.

Files can also be found at
www.prosoft-technology.com

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

ProSoft Technology, Inc. Page 11 of 152
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1.4  Setup Jumper

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. If an
update of the firmware is needed, apply the Setup jumper to both pins.

The following illustration shows the MVI69L-MBTCP jumper configuration, with

the Setup Jumper OFF.

SETUP

SETUP

SHUNT
L

.

NOT JUMPERED

Page 12 of 152 ProSoft Technology, Inc.
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15

Installing the Module in the Rack

Make sure the processor and power supply are installed and configured before
installing the MVI69L-MBTCP module. Refer to the Rockwell Automation product
documentation for installation instructions.

Warning: Please 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 to be connected to verify
that suitable safety procedures are in place before installing or servicing the device.

After the jumper placements are verified, insert the MVI69L-MBTCP into the rack.
Use the same technigue recommended by Rockwell Automation to remove and
install CompactLogix modules.

Warning: This module is not hot-swappable! Always remove power from the rack before
inserting or removing this module, or damage may result to the module, the processor, or other
connected devices.

1 Align the module using the upper and lower tongue-and-groove slots with the
adjacent module and slide forward in the direction of the arrow.

Upper Tongue and Groove

Lower Tongue and Groove

ProSoft Technology, Inc. Page 13 of 152
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2 Move the module back along the tongue-and-groove slots until the bus
connectors on the MVI69 module and the adjacent module line up with each

other.
3 Push the module’s bus lever back slightly to clear the positioning tab and
move it firmly to the left until it clicks. Ensure that it is locked firmly in place.

DIN Rail Latches

Bus Lever

Free position —>

Top View

Move the Bus Lever to the left
until it clicks

Bus Lever

[ —.]
i C1T 1

Engaged position —>

Top View

—

4 Close all DIN-rail latches.

Page 14 of 152 ProSoft Technology, Inc.
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5 Press the DIN-rail mounting area of the controller against the DIN-rail. The
latches will momentarily open and lock into place.

DIN rail clasp

DIN rail

DIN rail clasp

DIN rail clasp

DIN rail

DIN rail clasp

ProSoft Technology, Inc. Page 15 of 152
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1.6 DVD Contents

The DVD contains all the necessary files for the module. The User Manual,
ProSoft Configuration Builder (PCB), and the sample Add-On Instruction are
among the files.

If the DVD is not present, please visit www.prosoft-technology.com for the latest
files.

Page 16 of 152 ProSoft Technology, Inc.
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2 Add-On Instruction

In This Chapter

0
o

Installing ProSoft Configuration BUilder ... 18
Generating the AOI (.L5X) File in ProSoft Configuration Builder .......... 19
Creating a New RSLogiX 5000 Project ..........cceeiiiiiiiierieeeiiiiiceee e 24
Creating the Module in an RSL0ogix5000 Project.........cc..ccceevvvvveeeeeeninns 25
Importing the Add-On INStrUCtiON..........cccviiiiiee e 33
Adding Multiple Modules in the Rack (Optional)..........cccoccvveviieeeennnenn. 36

The .L5X file contains the Add-On Instruction (AOI), user-defined data types,

controller tags and ladder logic required to configure the MVI69L-MBTCP

module. This file is generated by ProSoft Configuration Builder software and
imported into RSLogix 5000.

ProSoft Technology, Inc.
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2.1 Installing ProSoft Configuration Builder

The ProSoft Configuration Builder installation file can be found on the product
DVD or from our web site: http://www.prosoft-technology.com. The filename
contains the version of PCB. For example, PCB_4.1.0.4.0206.exe

Copy the installation file to the local hard drive and run the PCB.exe file to start
the InstallShield Wizard. Follow the InstallShield Wizard to properly install PCB.

r Al
ProSoft Configuration Builder - InstallShield Wizard li_&J

Welcome to the InstallShield Wizard for ProSoft
Configuration Builder

The InstallShield Wizard will install ProS oft Configuration
Builder on your computer. To continue, click Next.

< Back { Nexst > J[ Cancel J

Page 18 of 152 ProSoft Technology, Inc.
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2.2  Generating the AOI (.L5X) File in ProSoft Configuration Builder
The following sections describe the steps required to set up a new configuration
project in ProSoft Configuration Builder (PCB), and to export the .L5X file for the
project.
2.2.1 Creating a New Project in PCB
To begin, start the PCB software. PCB’s window consists of a tree view on the
left, and an information pane and configuration pane on the right side of the
window.
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
ProSoft Configuration Builder window with a new project.
rﬂ Untitled - ProScft Configuration Builder =)
File View Project Tools Help
=0 Default Project MName Status | Informat
E@ Default Location ' Default Module Please Select Module Type
?\ Unknown Preduct Line
Last Change: Newer
Last Download: Mewver
Fl T 3
# Mmodule Information i
# Last Change: Never
# Last Download: Never
# application Rev:
# 05 Rev:
# Loader Rev: |
# MAC Address: 3
# configedit version: 4.0.4 Build 1
# Module configuration
[wgd%1e]
M E
MgdHWE Eggg : Default Module
Ready Default Module
ProSoft Technology, Inc. Page 19 of 152
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To add the MVI69L-MBTCP module to the project

1 Inthe tree view, right-click DEFAULT MODULE. Select CHOOSE MODULE TYPE
from the shortcut menu. This action opens the Choose Module Type dialog

box.

-
ﬂ Untitled - ProSoft Configuration Builder

File View Project Tools

Help

=1+ Default Project
-8 Default Location

"q Default Module

=

Delete
Rename

Copy
Paste

Choose Module Type
Configure

Verify

View Configuration

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

Add External File

Download from PC to Device
Upload from Device to PC

Diagnostics

Page 20 of 152
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2 Inthe Product Line Filter area of the dialog box, click the MVIGIL radio
button. In the Select Module Type dropdown list, select MVI6OL-MBTCP, and
click OK to save the settings and return to the ProSoft Configuration Builder

window.

-

Choose Module Type

X}

STEP 1: Select Module Type

Product Line Filter

Al " PL¥4000 " PLX6000 " mMvidas " MVISE " mMvivi
" PLXS000 " PLx30 " mMvIes " MWISEE T PTQ
" MVIGSE « MVIGSL

Search Module Type

Module Definition:

MASTER/SLAVE COMMUNICATION MODULE

| MVIGSL-MBTCP

=

MVIGEL-MBES
MVIGSL-MBTCP
o » LI £ FOIs

Section

v"ModuIE

+ METCP Servers
+ MBTCP Client 0
+ METCP Client 1
+ MBTCP Client 2
+ METCP Client 3
+ MBTCP Client 4
« MBTCP Client 5
+ MBTCP Client 6

+ MBTCP Client 7
£ MATCE Clisnt 8

Status Action Required

Used
Used
Used
Used
Used
Used
Used
Used
Used
Used
| lead

»

UnCheck if Not Used

m

|

T | [

OK | Cancel

3 The MVI69L-MBTCP module icon will now be visible in the tree view.

E-_] Default Project
=l Default Location

58 ] MVIG9L-MBTCP
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2.2.2 Exporting the .L5X File from PCB

1 Expand the MVIGOL-MBTCP icon by clicking the [+] symbol beside it.

Similarly, expand the B-g% Medule joon pouble-click the Module icon to
open the Edit - Module dialog box.

a Untitled - ProSoft Configuration Builder

File View Project Tools Help
=1 Default Project
EH:EI Default Location
5§ MVIEIL-MBTCP
El-afy Module

gk MBTCP Servers
- METCP Client 0
-, MBTCP Client1
Sl METCP Client

2 Edit the Slot Number indicating where the module will be placed in the 1769
bus. The Slot Number parameter in the PCB configuration affects the format
of the .L5X file that is exported. This parameter identifies the residing slot of
the module in the CompactLogix rack.

Edit - Module S
Module Mame MYIGSL-MBTCP | Slot Number
Failure Flag Count 0
Error/Status Pointer -1 |ﬂ
Initialize InEut Imaie No
Comment:
Definition:
Slot number for the MVIGIE- -

METCP Module

Reszet Tag | Rezet All |
OK | Cancel |
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3 Click OK to close the Edit — Module dialog box. The .L5X file is now ready to
be exported to the PC/Laptop.

4 Right-click the MVI69L-MBTCP icon in the project tree and select EXPORT

AOI FILE.

E Untitled - ProSoft Configuration Builder

File View Project Tools Help
=1 Default Project | Mame
=& Default Location " MVIESL-MBTCP
=i TCP MVIIL
El-g%, Module Delete e
[g Mo Rename P Se.r\rers
g8, MBTCP P Client0
Sel P Client 1
g%, METCP :
gk METCP Paste E E:!enti
t
g8, MBTCP 1&en
Choose Module Type i
o MBTCP _ 7 f Clientd
f-&, MBTCP Configure 1
% MBTCP Verify
g i ] . Inform:
B-afa, MBTCP View Configuration
[-ghy MBTCP Write to Compact Flash 'E_'_f‘,ﬂ g;d'
B MBTCP ot Configuration File(s) ation Re
g%, MBTCP o -
g, Etherne Lead Config File dRe-.J-:
- - ress:
-8y, STATIC Add External File Edit wver
H-cfa Comm
s Export ACI File configt
Download frem PC to Device
Upload frem Device to PC ype o M
ame @ M\
Diagnostics

5 Save the .L5X file to the PC/Laptop in an easily found location, such as
Windows Desktop.

l m Save As

L)

Savein: | Bl Desktop

- Libraries
#& Homegroup
1M Computer
Fj Metwork

4 | [Tl

<] « & ok B

k

Flename:  [MVI6OL-MBTCP_AddOn_Rung_vi_0

Save astype: |RSLogix 5000 Import/Export File (*L5X) = | Cancel
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2.3 Creating a New RSLogix 5000 Project

1 Open the FILE menu, and select NEw.

i RSLogix 5000

58 Edit View Search Logic Communications Tools Wi
@ New... Ctrl+n
& Open.. ctrl+0

2 Select the CompactLogix processer model.

3 Select REVISION 16 or newer.

4 Enter a name for the processor, such as My_Controller.

5 Select the CompactLogix chassis type.

New Controller R|
“endor: Allen-Bradley

Type 1763-L35E CompactLogix5335E Contraller v o]
Narme |MyﬁC0ntrDIIer |

Description:

Craate In; |c.\RSLugixsuuu\ijects | [ s,
Security Authority: |ND Pratection hd |
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2.4  Creating the Module in an RSLogix 5000 Project

In an RSLogix 5000 project, an Add-On Profile (AOP) can be used to specifically
identify the MVI69L-MBTCP when selecting the type of module to be installed in
slot x. Add-On Profiles are supported in RSLogix 5000 version 15 and newer.

If using an AOP is not an option, please see page 29 to install the module using
a Generic 1769 Module profile.

2.4.1 Installing an Add-On Profile

Download the MPSetup.exe file from the product webpage or DVD onto the local
hard drive. Make sure RSLogix 5000 and RSLinx has been shut down before
installing the AOP.

Run the MPSetup.exe file to start the Setup Wizard. Follow the Setup Wizard to
properly install the AOP.

i RSLogix 5000 Module Profiles Setup

Welcome to the RSLogix 5000 Module Profiles Setup
Wizard.

The RSLogix 53000 Module Profiles Setup Yizard provides for the
inztallation of these groups of R5Logix 5000 Module Profiles.

Prosoft Technolagy 1769 Comm b odule Profiles
1.05.1

Detailz...

| et » | Cancel |
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Continue to follow the steps in the wizard to complete the installation.

& RSLogix 5000 Module Profiles Setup =

Program Maintenance

{+ Install

-

Install or remaove RSLogis 5000 Module Praofiles.
Install RSLogix 5000 Madule Profiles fram media.

@ Unirztall BSLaogix 5000 Maodule Praofiles.

< Back | Mext > | Cancel |

Click Finish when complete. The AOP is now installed in RSLogix 5000. There is
no need to reboot the PC.

& RSLogix 5000 Module Profiles Setup s3]

RSLogix 5000 Module Profiles Setup
Complete

The ASLogix 5000 Module Profiles S etup Wizard
configuration tazks have complated. Click Finizh to exit the
waizard.

[~ Dizplay RSLogix 5000 Module Profilas Release Motes

| Finish |
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2.4.2 Creating a Module in the Project Using an Add-On Profile

1 In RSLogix 5000, expand the I/O CONFIGURATION folder in the Project tree.

Right-click the appropriate communications bus and select NEw MODULE from
the shortcut menu.

-5 1/0 Configuration
=Bl Backplane, Compact_ogix System
B0 1769-L35E My_Controller
- - 1753-L35E Ethernet Port LocalENE
=5 Ethernet
£ Compacious tocdl

“_J Mew Module...

Cross Reference  Cirl+E

Properties Alt+Enter

This action opens the Select Module Type dialog box. In the Module Type
Vendor Filters area, uncheck all boxes except the ProSoft Technology box.
A list of ProSoft Technology modules will appear below.

Select Module Type

Catalog | Module Discovery | Favorites

Clear Filters Hide Filters %

Module Type Category Filters = Module Type Yendar Filters

Analog O Allen-Eradley

Commurication E

Digital <

Other [] Spectium Contralz, Inc.

Specialty

Catalog Mumber Drescription Wendor Category

MWVIES MW 1769 Farily Prozoft Technal...  Communication
MIBIE-MBS Modbus Serial Enhanced Communication Module Prozoft Technol...  Communication
MIBIE-MBTCP Modbus TCPAP Enhanced Commurication Module Prozoft Technol...  Communication
MYIBIL-MBS Modbus Serial Lite Communication Module Prosoft Technal...  Communication
MYIESL-MBTCP Modbus TCPAP Lite Cormunication Module Prozoft Technol...  Communication

< ¥

5 of 54 Module Types Found Add to Favorites

[] Cloge on Create

ProSoft Technology, Inc.
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2 Select the MVI6OL-MBTCP module in the list and click Create:

Select Module Type

Catalog | Module Discovery || Favorites

| | Clear Fiters Hide Fiter: &

Module Type Category Filters [=] Module Type Wendor Filters
Analog [0 alen-Bradiey
Communication [ Hardy Inztruments, Inc.
Diigital Progaft Technology
Other [0 Spectum Controls, Inc.
Specialy
Catalog Mumber Description Yendor Category
MvIES kW1 1769 Family Prozoft Technol...  Communication
MWIEIE-MBS Modbuz Senal Enhanced Communication Module Prosoft Technol...  Communication
MWIEIE-MBTCP taodbuz TCPAP Enhanced Communication Module Progoft Technol...  Communication
bWIEIL-MBS b odbuz Senal Lite Communication Module Prosoft Technol Communication
Comnm tion
< | >
5 of 54 Module Types Found Add to Favarites
[] Close on Create Create ] [ Cloze ] [ Help ]

3 A New Module dialog box will open. Edit the Name and Slot of the module

and click OK.
B New Module X
General® | Connection | Wendar
Tupe: MVIEIL-MBTCP Madbuz TCPAP Lite Communication Madule
Yendor: ProSoft Technology
Parent: Local
Narme: MVIESL_MBTCH Slot
Description:

Module Definition

Revigion; 11

Electronic Keying: Compatible Module
Connection; Output

[rata Format: |nteger

1/0 Table Sizes: 242/241 words

Status: Creating 1] l [ Caticel ] [ Help
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The MVI69L-MBTCP module will now be visible at the I/O Configuration tree.

=3 [0 Configuration
= ﬁ Backplane, CompactLogic Swskem
B0 1769-L35E My_Controller
=4 1769-L35E Ethernst Port LocalENE
=5 Ethernet
=1 CompactBus Local
s B[ 1] MVIESL-METCP) A MYIEAL METCP

2.4.3 Creating a Module in the Project Using a Generic 1769 Module
Profile

Note: This procedure is not required if the ProSoft Technology AOP is installed.

1 Expand the I/O CONFIGURATION folder in the Project tree. Right-click the
appropriate communications bus and select NEw MODULE.

-5 1/0 Configuration
= ﬁ Backplane, CompactLogix System
M0 1769358 My_Controler
-4 1769-L35E Ethernet Port LocalENE
=z Ethernet
=41} CompactBus Loca

®l  MWew Module...

Cross Reference  Cirl+E

Properties Alt+Enter
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This action opens the Select Module Type dialog box. Enter generic in the
search text box and select the GENERIC 1769 MODULE. If you're using an earlier
version of RSLogix, expand OTHER in the Select Module dialog box, and then

select the GENERIC 1769 MODULE.

Select Module Type

Catalog | Module Dizcoverny | Favorites

<

| | Clear Fiters Hide Fiters %
=] Module Type Categary Filters =] Module Type Wendor Filkers
[ Analog  llerBradiey
[ Commurication [ Hardy Irstumerts, Inc.
[ Digital [ Prosaft Technology
Other [ Spectum Contralz, he.
[0 Specialy
Catalog Murmber Description ‘Wendar Category
1769-MO0ULE Generic 1769 Module Allen-Bradley Other

| >

1 of 54 Module Types Found

Add to Favaorites

[] Clase an Create
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2 Set the Module Properties values as follows:

Parameter Value

Name Enter a module identification string.
Example: MVI6OL_MBTCP

Description Enter a description for the module. Example: ProSoft
communication module for Serial Modbus communications.

Comm Format Select Data-INT

Slot Enter the slot number in the rack where the MV69L-MBTCP
module will be installed.

Input Assembly Instance 101

Input Size 242

Output Assembly Instance 100

Output Size 241

Configuration Assembly Instance 102

Configuration Size 0

This module must be configured with a block transfer size of 240 words (input
block size = 242 words, output block size = 241 words):

New Module E|
Type: 1763-MODILE Generic 1769 Module
Parent: Local Connection Parameters
Assembly )
|histance: Size:
Mame: |M‘JIEE|L_MBTEF' | InpLt: |1u1 | |242 = ‘ [16-bit)
Dezcription: Cukput: |1':":' | |241 :‘ [1E-bit]
Corfiguatiors | 102 | |0 3 (16bi]
Cornm Format; | Data-INT W
Slat: 1 S
Open Module Properties 0K ] [ Cancel ] [ Help
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3 On the Connection tab, set the RPI value for your project. Click OK to
confirm.

M Module Properties: Local:1 (1769-MODULE 1.1)

General Connection ]

[w tajar Fault On Controller IF Connection Failz While in Bun Mode

Madule Fault

Status: Offline 0K | Cancel | | Help |

The MVI69L-MBTCP module will be visible at the I/0O Configuration tree.

=25 1fo Configuration
= m Backplane, CompactLogix Syskem
80 1769-L35E My_Controller
= 1769-L35E Ethernet Port LocalEME
Zz Ethernet
=0 CompactBus Local
s B[ 1] 1 769-MODULE MYIGSL_METCP
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2.5 Importing the Add-On Instruction

1 Open the application in RSLogix 5000.

2 Expand the TAsKS folder, and expand the MAINTASK folder.

3 Expand the MAINPROGRAM folder. The MAINROUTINE contains rungs of logic.
The very last rung in this routine will be blank. This is where the AOI can be

imported.

Note: The Add-On Instruction can be placed in a different routine than the MainRoutine. Make sure
to add a rung with a jump instruction (JSR) in the MainRoutine to jump to the routine containing the

Add-On Instruction.

4 Select an empty rung in the routine. Right-click the rung and select IMPORT

RuUNGs from the shortcut menu.

{2 RSLogix 5000 - My_Controller in MVI69L MBTCP.ACD [1769-135E 20.11]* - [MainProgram - MainRoutine*]

Ef File Edit View Search Logic Communications Tools ‘Window Help -8 x
BEE & 4B Ve g B NE &Q o
Offline 0. T RUN E Path: |<none> vlﬁ
Mo Forces . I~ ok
7 gat
Mo Edits = = o 4 H id RIS S O i (T (0 »
< ¥ |\ Favorites { Add-On £ Aarms £ Bt £ TmerCoonter A |
I L X | abed| b g v cabr
=15 Conkroller My_Controller
Controller Tags ¥
(3 Controller Fault Handler
[ Power-Up Handler
535 Tasks % CutRung Chrl+x
= %MainTask Enal Copy Rung Chrl+C
= @ MainPrograrm
Program Tags
MainRoutine Delete Rung Del
(23 Unscheduled Programs | Phases
5157 Mation Groups Add Rung Chrl+R.
23 Ungrouped Axes Edit Rung Enter
(3 Add-0n Instructions Edit Rung Comment Chrl+D
=3 Data Types Impork Rungs.
Cph User-Defined A 5o,
=L Strings Export Rungs...
Cp Add-On-Defined
=L Predefined
L Module-Defined
(3 Trends
=123 1O Configuration
= m Backplane, CompactLogix System
0 1789-L35E My_Controller
= 1769-L35E Ethernet Port LocalERE
&5 Ethernet ——
=0 CompactBus Local yerly Fung
ﬂ [1]MVIGSL-MBTCR A MYIGIL_METCP 0 oo ctlte
Add Ladder Element.. . Alt+Ins
o
'M inRoutine*
lamHRou II]EJ < »
Rung 0 of 1 APP
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5 Select the .L5X file that was exported from PCB earlier.

Import Rungs @

Lok i

e

ky Recent
Documents

Desktop

My Documents
My Computer

-

Fy Metwark
Places

i |@ Diesktop vl Q F £ M-

@ My Documents

j My Computer

HMY Metwork Places

B] MYIEAL-METCP_AddCn_Rung_w1_0.L5X
File name: \MVIEILMETCP_AddOn_Fung w1 0LS¢ [ Import. |
Files of type:
Files containing: =
Inta; B
[] Ovenwrite Selected Rungs

This action opens the Import Configuration dialog box. Click TAGS under
MAINROUTINE to display the controller tags that will be created.

Note: If you are using RSLogix version 16 or earlier, the Import Configuration dialog box will not
contain the Import Content tree.

Y B8 (]

Find “fithir: Final M ame

B Import Configuration @
Find: |

Import Content:

&3 MainTask Configure Tag Heferences

3 ea MalnPlD_glam . | Imnport M amne | Operation |_:_|| Final Mame [ |_’§f‘| Alias For | D ata Type | Description
7] Eij MainR outine [Rungs]
A0I6SL_MBTCP Create 1 |ADIBIL_MBTCR | = ADIBIE_M...
£ References

—:J A - ﬂ Local:1:1 Usze Existing | | Local1:l Bz ABITES M.
By 4dd-0n Instruction) || il Localt:0 Use Existing | |3 Locak1:0 = AB17EI_M...
U3 Data Types 8l mMeTCR Create 1 |MBTCP = MBTCPMO...

@ Ermors amings
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6 If the module is not located in the default slot (or is in a remote rack), edit the

connection input and output variables that define the path to the module in
the FINAL NAME column (NAME column for RSLogix version 16 or less). For
example, if your module is located in slot 3, change Local:1:l in the FINAL
NAME column to Local:3:l. Do the same for Local:1:0.

Note: If your module is located in Slot 1 of the local rack, this step is not required.

7 Click OK to confirm the import. RSLogix will indicate that the import is in
progress:

Importing

Creating routine: Prescan

When the import is completed, the new rung with the Add-On instruction will
be visible as shown in the following illustration.

F: RSLogix 5000 - My_Controller in MVI69L_MBTCP.ACD [1769-L35E 20.11]* - [MainProgram - MainRoutine*]

E File Edit view Search Llogic Communications Tools ‘Window Help

BEEH & YBmE v E8 G EFE &1 v| @
Oiffine . [ RN —EA et [none -] &
Mo Forces k. F Ok q}
Mo Edits & |’|B;ET 4 H 4k 4+ 4 Uk A »
< | # |\ Favorites { Add-On & Amrms & BT A TimerCounier A |
[ X [oct] & a <]
= &5 Contraller My_Controller ~ —
&) controler Tags Add-0n instruction
[ Contraller Fault Handler for MYIESL-MBTCP
(23 Pawer-Up Handler module
=455 Tasks A0IGIL_METCP:
= @ MainTask Add-0n instruction for MYIBSL-MBTCE ...
= @ MainPragram ADIESL_MBTCP  ACIGEL_MBTCP [
2 MBETCP MBTCP
Pro.gram Tags Connection_Input Local1:].Data
MainRoutine Connection_Output Local1:0.Data
(23 Unscheduled Programs | Phases

[=-£5] Motion Groups
(23 Ungrouped Axes
=423 Add-On Instructions (Enil)

= ADTEIL_METCP

Farameters and Local Tags
Logic
Prescan
=45 Data Types

=5 User-Defined
MBETCPElockStatus
MBTCPClientServerContral
METCPClientstatus

METCPCmdControl v 'M“i"ROU“"e' ¢ I
Activate the Routing: MainProgram - MainRoutine®{Ladder Diagram) Fung 0 of 1 APP
The procedure has also imported new user defined data types, data objects
and the Add-On instruction to be used in the project.
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2.6  Adding Multiple Modules in the Rack (Optional)

Important: This procedure is for multiple MVI69L-MBTCP modules running in the same
CompactLogix rack.

You must export a new Add-On Instruction from PCB for each module. You do
this by adding a new module to the PCB project and exporting the module
configuration as an L5X file. Finally, import the new .L5X file into RSLogix 5000
for the new module.

2.6.1 Adding a New Module in PCB

1 Right click on Default Location (which you can rename) and select Add
Module.

ﬂ Untitled - ProSoft Configuration Builder

File Wiew Project Tools Help
=1 Default Project

Bl Default Location

- MVIBIL Add Module
Delete

Rename

Paste Module

2 Right-click or double-click to open the Choose Module Type window.

ﬂ Untitled - ProSoft Configuration Builder

File View Project Tools Help
B Default Project
£+ Default Location
- MVIGIL-MBTCP

- g4 New Module

Delete

Rename

Copy
Paste

’ Choose Medule Type

Cenfigure

Verifv
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3 Select the MVI6GIL-MBTCP module to add a second (or more) module in the
PCB project.

Note: A duplicate MVI6OL-MBTCP module requires a unique name. The default name on a
duplicate module appends a number to the end such as MVI6IL-MBTCP_000, MVI69L-
MBTCP_001, etc.

ﬂ Untitled - ProSoft Configuration Builder

File View Project Tools Help

E1-_ Default Project
=l Default Location
M- H  MVIBOL-MBTCP

I (1§ MVIGOL-MBTCP_000

4 You can rename the module by right clicking the module and selecting
Rename.

ﬂ Untitled - ProSoft Configuration Builder

File Wiew Project Tools Help
=27 Default Project
=13 Default Location
B MVIBIL-MBTCP

e 1] MVI5IL-MBTCP_000
Delete

‘ Rename

Copy
Paste

Choose Module Type

Cnnfinnre

5 Configure the proper parameters in PCB as described before on page 22 and
export the AOI .L5X file.
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2.6.2 Adding a new module in RSLogix 5000

Multiple modules can be placed in the same rack provided it does not exceed
the power distance rating of the CompactLogix rack (see page 10). Adding an
additional module to the rack is similar to installing a new module earlier in
this chapter. However, the name of the module must be unique.

1 In RSLogix 5000, locate the 1/0O CONFIGURATION folder. Right click to open a
shortcut menu and choose NEw MODULE.

=5 [} Configuration
= @ Backplane, CompactLogix Swstem
f0 1769-L35E My _Controller
-4 1769-L35E Ethernet Port LocalEME
=% Ethernet
=R ComnmpactBus Local
J [a]me ﬂ Mew Module, ..

Cross Reference Ckvl+E
Properties Alt+Enter

Print *

2 Inthe SELECT MODULE TYPE window, select the MVI6G9L-MBS module as
when installing the first module using the AOP. If using an AOP is not an
option, select GENERIC 1769 MODULE and click Create.
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3 The NEw MobDULE window will appear. Enter a unique name for the new
module. Also confirm the slot number of the new module.

I New Module @

General* |E0nnecti0n Wendor

Type: % 1EIL-METCP Modbus TCP/P Lite Communication kodule

Wendor: FroSoft Technology

Parent: Local

Mame: € |MVIESL_MBTCF_2 = | Slat
Description:

bodule Definition

Rewision: 11

Electronic Keying: Compatible Module
Connection: COutput

[ata Format: Integer

|/0 Table Sizex 2425241 words

Status: Creating 0K, l [ Cancel ] [ Help

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

=25 1jo Configuration
= m Backplane, CompactLogix Syskem
A0 1769-L35E My_Controller
=¥ 1769-L35E Ethernet Port LocalENE
=x Ethernet

=0 CompackBus Local
B [1]mMvIsaL-METCR A MYIGSL METCP
s B[ 2] MYIESL-MBTCP & MYIESL MBTCP 2

5 Importing the AOI for the new module is also required. In the Controller
Organizer pane, double-click and open the MAINROUTINE ladder.
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=25 Controller My_Controller

Conkroller Tags
[C3 Contraller Fault Handler
3 Power-Up Handler
=5 Tasks
= % MainT ask.
= 'Ea MainFrogram
] Program Tags
Eij MainF.outine

6 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...

i RSLogix 5000 - My_Controller, in MVI59L_MBTCP.ACD [1769-135E 20.11]* - [MainProgram - MainRoutine*]

B File Edt View Search Logic Communications Tools ‘Window Help -8 x
ELE BT T — UY Y17]-7 XV e
Offline 0. RN ] Path: [none> -] &
Mo Forces ». ”: oK
Mo Edts 2 = ?,ADT < H i EE S R (e »
< ¥ |\ Favorites fAddOn A Alarms £ BT Tmeriourter £ 1
F B X] | [et] & o =
=3 Controller My_Controller —
Controller Tags -0 instruction A
(3 Controller Fault Handler for MYIBEL-MBTCP
(23 Power-Up Handler module
=50 Tasks OIGIL_METCP-
= @ MainTask Acld-Oninstruction for MYISSL-MBTCP ... ——
558 MainProgram ACIBSL_METCP  ADIBIL_MBTCP ()
Program Tags MBTCP MBETCP
= N Connection_input Local1:1 Data
B MainRoutine Connection_Cutput Lacal -0 Data
(23 Unscheduled Programs | Phases
-5 Mation Groups QR Qi+
(3 Ungrouped Azes Copy Rung Chrl+C
(3 Add-0n Instructians (End)
=53 Data Types
[, User-Defined Delete Rung Del
E@ Strings
l:@ add-on-Defined Add Rung Ctr+R
£y Predefined Edit Rung Enter
£ Module-Defined Edit Rung Comment Cir+D
(5 Trends Import Rungs
=3 T Configuration
= 0 Backplans, CompactLogix System Exzport Rungs....
0 1765-L35E My_Controller
= ¥ 1760-L35E Ethernet Port LocalENE
£ Ethernet
(=0 CompactBus Local
B [1] MYIESL-MBTCR)A MYIESL_MBTCP
Bl [2] MVIESL-METCP)A MVTESL_METCP_2
Yerify Rung
Go To... Ctrl+G
Add Ladder Element... Alt+Ins
v
MainRoutine*
' ainRoutine! [ ¥, 3
Rung 0 of 1 APP
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7 Select the .L5X file of the new module, and click IMPORT. The new .L5X file

will have a unique filename.

Import Rungs E

Look ir: | (B Desktop w | Q2 =mE
LY BMy Documents

I—"ﬁb j My Computer
ty Recent ":gMy Metwark Places
Documents MYIEIL-METCP_AddOn_Rung_v1_0.LS

= B MYI&SL-METCF_000_AddOn_Rung_v1_0.L5%

Deskiop

My Documents

tdy Carmptiter

[] Ovenwiite Selected Rungs

File: narne; |M\r"lESL-MBTCF'_UDD_AI:ICIDn_FHung_v1_D.L5>< v | I Irpaort.... ]

‘g Files of type:

My Netlw.;.;k Files containing: b=
Places - Eﬂ
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8 This action opens the IMPORT CONFIGURATION window, showing the tags to
be imported. You must edit the Final Name column of the tags for the second

module.
B Import Configuration E]
Find: | v| &8 [FndReplacs. |
Find ‘ithin: Final Mame
Import Content:
2 MainT ask Configure [ag Hefeiences
\ a Ma\nF’ro_gram . | Import Marme | Operation |_:J| Final Mame ﬂl'}f‘l Aliag For | Diata Type | Description
B 1] Eij MainRoutine (Rungs) ﬂ & =
&5 References - ADIBIL_MBTC... Create ADIBIL_MBTCP_... ADIGIL_H...
By E - B Local1:l Use Existing | (3 Local1:l | PS:MVIBIL..
By Add-On Instructiond | ﬂ Local1:0 Usze Existing | (3 Local1:0 = PS:hwIBSL..
¥y Data Types |8l METCP OO  Create 1 MBTCP_DOD = MBTCP_O0...
@ Erarzfwf arnings
< ¥
< | =
(u]:4 ] [ Cancel ] [ Help
Feady
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9 Associate the 1/0 connection variables to the correct module in the
corresponding slot number. The default values are Local:1:1 and Local:1:0.
You must edit these values if the card is placed in a slot location other than
slot 1 (Local:1:x means the card is located in slot 1). Since the second card is
placed in slot 2, change the Final Name to Local:2:1 and Local:2:0. Also, you

can append a‘ 2’ at the end of the Final Name of ‘AOI69 MBTCP’ and
‘MBTCP’ arrays as shown below.

B Import Configuration @
Find: | v| &8 [FindReplace..
Find ithir: Final Mame
Impaort Content:
&3 MainT ask Configure Tag References
3 & MalnF'ro_gram . | Impart Mamne | Operation |_,‘JFinaI Mame Q‘N‘gﬂ Aliag For | Data Type | Description
i3 Eﬁ MainRoutine [Rungs) ﬂ
£ References | ADIBSL_METL... | Create ADIBIL_MBTCP_... ADIEIL_M...
s A Tags - ﬂ Local1:1 Usze Existing | | Local2: PS:MWIBAL...
By Add-On Instruction) || ﬂ Local:1:0 Use Existing Local2:0 PS:MYIEIL...
] Data Types (18l MBTCP.O00 | Create METCP_2 MBTCP_00...
@ ErmorsM arnings
< >
< >
QK ] [ Cancel ] [ Help
Feady

ProSoft Technology, Inc.
June 8, 2016

Page 43 of 152



Add-On Instruction MVI69L-MBTCP ¢ CompactLogix Platform
User Manual Communication Module

10 Click OK to confirm.

RSLogix 5000 - My_Controller in MVI69L_| a 5E 20.11]* - [MainProgram - MainRoutine®]
Ef File Edit ¥iew Search Logic Communications Tools Window Help -8 x
BEH & 5@ v ERG (R &G K]
Offfine 0. I RUN [ ] Path: [<none> -] &
Mo Farces Lok
7 BaT
Mo Edits 2| = A = Ak 4 LF A A v
< 3|\ Favorites { Add-On £ Alarms A BR A Tmer/ourter £ |
E 2 x| o] 8 o | <
(=] Controller My_Contrallsr —
Cortroller Tags #dd-On instruction ~
[ Cantroller Fault Handler for MvIBIL-METCP
[ Power-Up Handler module
(=45 Tasks OlEaL_MBTCP.
= % MainTask Q Addd-On instruction for MYIEIL-MBTCP ..
=8 MainProgram agfca;._mmcp AO\EQL_ngE [}
Program Tags Commection_nput  Locakd:l Data
[ MainRautine Connection_Output Local:1:0 Data
73 Unscheduled Programs | Phases
(=451 Mation Groups

1 Ungrouped s Add-0On instruction
=451 Add-On Tnstructions {or MYIBIL-METCR
=6 ACIESL_MBTCR module
Parameters and Local Tags — AOIBEL_METCR_00D
B Logic Acd-On instruction for MYIS3L-METCP moduls  ——
Prascan AOIBSL_MBTCP_000 ACISSL_MBTCP_000 []
=4 ACIESL_MBTCP_000 ZETCPEEDUDI y . “Tale(E:PaTz
onnection_np ocel a
f:;imeters and Local Tags Connection_Output Local:2:0 Data
Prescan
[=-45] Data Types
L, User-Defined
Strings
L Add-on-Defined
L Predefined
% Module-Defined
[ Trends
=451 1/0 Configuration
= {0 Backplane, CompactLogix System
9 1769-L3SE My_Controller
= 1769-L35E Ethernet Port LocalENE
&5 Ethernat
(=0 CompactBus Local
8 (1] MVISSL-MBTCR A MVIESL_METCP
8l (2] MVIGSL-MBTCRA MYISSL_METCF 2 3

' MainRoutine'J < >

Ready Rung 1 of 2 APP

(Enef)

The setup procedure is now complete. Save the project, it is ready to download
to the CompactLogix processor.
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3 MVIGOL-MBTCP Configuration

In This Chapter

% BasiC PCB FUNCHONS.........ciiiiiiiiiiiie et 46
% Module Configuration Parameters...........cccoevuvrerieeiiiiiiiieiee e 49
% Downloading the Configuration File to the Processor.............cccccvue..... 60

ProSoft Configuration Builder software provides a quick and easy way to manage
module configuration files customized to meet the application needs.

The module’s configuration is built and edited in ProSoft Configuration Builder
(PCB). PCB is used to download the configuration file to the CompactLogix
processor, where it is stored in the MBTCP.CONFIG controller tag generated by
the previously exported AOI. When the MVI69L-MBTCP module boots up, it
requests the processor to send it the configuration over the backplane in special
Configuration Blocks.

Chapter 2 contains the procedures for creating a new PCB project and exporting
a .L5X file for the processor. Chapter 3 offers more insight into using PCB. It will
describe the configuration parameters in detail, as well as how to download the
configuration to the processor.
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3.1 Basic PCB Functions

3.1.1 Creating a New PCB Project and Exporting an .L5X File

Please see Chapter 2.

3.1.2 Renaming PCB Objects

PCB objects such as the Default Project and Default Location folders as well as
the Module icon can be renamed to customize the project.

-1 Default Project
2-Zf Default Location

2 (1] MVIGSL-MBTCP

1 Right-click the object to be renamed, and select RENAME from the shortcut
menu.

2 Type the name to assign to the object.

3 Click away from the object to save the new name.

3.1.3 Editing Configuration Parameters

1 Click on the [+] sign next to the MODULE icon to expand module information.

2 Click on the [+] sign next to any s icon to view module information and
configuration options.

3 Double-click any [ icon to open an Edit dialog box.
To edit a parameter, highlight the parameter name in the left pane and edit
the field in the right pane.

- -
Edit - Module =
Module Name MVIESL-MBTCP | Error/Status Pointer
Failure Flag Count 1]
Error/Status Pointer -1
Initialize Input Image No m
Slot Number 1
Comment:
Definition:
Location of where to write -
status data (-1=disable)
Reset Tag | Reset all |
OK | Cancel |
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Note: Depending on the parameter, the editable field will accept typed input in the form of text or a
valid numerical value, or it will have a dropdown list with options to choose from.

4 Double-clicking any i icon will open an Edit dialog box with a table. This
dialog box is used to build and edit Modbus Client commands.

a Untitled - ProSoft Configuration Builder | =& = ‘

File View Project Tools Help
B0 Default Project | | | ‘
B Default Location + MBTCP Client 0 Commands
=8 MVIBIL-MBTCP All Tags Good

age. Module

- MBTCP Servers

g% MBTCP Client0

. [B MBTCP Client0

e ] MBTCP Client 0 Commands
[]-g%, MBTCP Client1 .
[#l-a%, MBTCP Client 2 B ' Edit - MBTCP Client 0 Commands I&
(1% MBTCP Client3
) agel MBTCP Client4 Enable Intemnal Address | Poll Interval | Reg Count | Swap Code
[]-a%, MBTCP Client5
g% MBTCP Client6
£
£
B
£
£
£

-8 MBTCP Client7
g% MBTCP Client 8
t-g% MBTCP Client 9
-5, Ethernetl

-8 STATIC ARP TABLE
g% Comment

| [ adiRow | | | | |
| | | Ok Cancel

Ready MVIGIL-MBETCP NUM
v

To add a row to the table, click the ADD Row button.

i Edit- METCP Client 0 Commands e o

Enable Internal Addrezz | Poll Interval | Reg Count | Swap Code
Conditional 0 i 1 Mo Change |

4| [l 2

Enable alue Status - OK

Set to Defaults | Add Fowe | Inzert Fiow | Delete Row Move Up | Mowe Down |

E dit Fiow | Copy Row | | QK. | Cancel |
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To edit the row, click the EDIT Row button. This will open an Edit dialog box.

r ~
Edit - Row 1 -
[Enable
Internal Address 0
Poll nterval 0 -
Reg Count 1
Swap Code No Change
Node IP Address 1.1.1.1
Serv Port 502
Slave Address 1
ModBus Function FC 3 - Read Holding Registersi S
ME Address in Device 0 DL
Override Value Upon Error o This field defines whether or -
Comment not the command is to be

executed and under what
conditions.

0 = The command is disabled
and will not beexecuted in the
normal polling sequence.

1 = The command is executed
each scan of the command list
if the Poll Interval Time is set
to zero. If the Poll Interval time
iz set, the command is
executed when the interval

Reset Tag | Reset all |

OK | Cancel |

3.1.4 Printing a Configuration File

1 Inthe main PCB window, right-click the MODULE icon and select VIEW
CONFIGURATION from the shortcut menu. This action opens the View

Configuration window.

2 Inthe View Configuration window, open the FILE menu, and choose PRINT.

This action opens the Print dialog box.

3 Inthe Print dialog box, choose the printer to use from the drop-down list,

select printing options, and then click OK.
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3.2  Module Configuration Parameters

3.2.1 Module

This section contains general module configuration parameters, including
database allocation and backplane transfer options.

& Untitled - ProSoft Configuration Builder |lolE| =
File View Project Tools Help
- Default Project | Name Status Information |
=1+l Default Location + Module All Tags Good
=~ MVISIL-MBTCP
El-gf Module
--[B Module
[l MBTCP Servers
ey METCP Client 0 Edit - Module [
--[B MBTCP Client 0
- MBTCP Client 0 Commands [Module Name
g MBTCP Client 1 Failure Flag Count 0
) . Error/Status Pointer -1
afs METCP CI!ent2 Initialize Input Image No E—
[#-g% MBTCP Client 3 Slot Number 1
[#-% MBTCP Client 4 Comment:

El-gf MBTCP Client 5 |
g MBTCP Client 6
g MBTCP Client 7
g MBTCP Client &
g% MBTCP Clientd
g% Ethernetl

gt STATIC ARP TABLE
Fl-gta Comment

Definition:

Reset Tag | Reset All ‘
oK | Cancel ‘
Ready MVIBAL-MBTCP NUM
Parameter Value Description
Module Name ASCII Assigns a name to the module that can be viewed using
characters  the configuration/debug port. Use this parameter to
(max. 80) identify the module and the configuration file.
Failure Flag Count 0to 65535  Specifies the number of consecutive backplane transfer

failures that can occur before Modbus communications
should be halted.

Error/Status Pointer -1to 239 Starting register location in virtual Modbus database for
the error/status table. If a value of -1 is entered, the
error/status data will not be placed in the database. All
other valid values determine the starting location of the
data. This data area includes the module version
information and all server error/status data. Refer to
General Status (page 88) for more information.

Initialize Input Image Yesor No  This parameter is used to determine if the input image
data, the module’s Read Register Data values, should be
initialized with Read Register Data values from the
processor. If the value is set to No, the Read Register
Data values in the module will be set to 0 upon
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initialization. If the value is set to Yes, the data will be
initialized with Read Register Data values from the
processor. Use of this option requires associated ladder
logic to pass the data from the processor to the module.

Slot Number

1tox

module resides.

Represents the slot in the CompactLogix rack where the

3.2.2 MBTCP Servers
This section applies to configuring the MVI69L-MBTCP Server (slave) Driver.

g Untitled - ProSoft Configuration Builder

lo|@| =

File View Project Tools Help
ED Default Project | Name Status Information
E1-{al Default Location ~ METCP Servers All Tags Good
=B MVIBIL-MBTCP
=58, Module
i[B Module
=g, MBTCP Servers
.[B MBTCP Servers h
g8 MBTCP Client0 Edit - MBTCP Servers e
g, MBTCP Client1
E-gfy, MBTCP Client 2 Start Active Yes [Start Active
- Pass-Through Mode No Pass-Through
e N rch s Flozt Fog no ol
[-g8 MBTCP Client 4 Float Start 7000
g, MBTCP Client 5 Float Offset 1000
. Output Offset 1] .
g% MBTCP Client 6 Bit Input Offset 0 EOMMENE
=g, MBTCP Client7 Holding Register Offset 1] |
i Word Input Offset g i
%, MBTCP CI!EntS Connection Timeout 500 Definition:
g, MBTCP Client9 Start with Server active -
gty Ethernetl (Yes/No)
g% STATIC ARP TABLE
,533, Comment
Reset Tag | Reset All |
OK | Cancel |
Ready MVIGOL-MBTCP MNUM
. v
Parameter Value Description
Start Active Yes or No Specifies whether or not the port and commands will be

active upon module boot-up.

Pass-Through
Mode

Client, Server,
or Server with
Pass-Through

This parameter specifies which device type the port will
emulate. Refer to page 72 for more information on the
Server with Pass-Through option.

Float Flag

Yes or No

Specifies how the Server driver will respond to Function Code
3, 6, and 16 commands (read and write Holding Registers)
from a remote Client when it is moving 32-bit floating-point
data.
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If the remote Client expects to receive or will send one
complete 32-bit floating-point value for each count of one (1),
then set this parameter to YES. When set to YES, the Server
driver will return values from two consecutive 16-bit internal
memory registers (32 total bits) for each count in the read
command, or receive 32-bits per count from the Client for
write commands. Example: Count = 10, Server driver will
send 20 16-bit registers for 10 total 32-bit floating-point
values.

If, however, the remote Client sends a count of two (2) for
each 32-bit floating-point value it expects to receive or send,
or, if you do not plan to use floating-point data in your
application, then set this parameter to No, which is the default
setting.

You will also need to set the Float Start and Float Offset
parameters to appropriate values whenever the Float Flag
parameter is set to YES.

Float Start 0to 479 Defines the first register of floating-point data. All requests
with register values greater-than or equal to this value is
considered floating-point data requests. This parameter is
only used if the Float Flag is enabled. For example, if a value
of 200 is entered, all requests for registers 200 and above is
considered as floating-point data.

Float Offset 0to 479 Defines the start register for floating-point data in the internal
database. This parameter is used only if the Float Flag is
enabled. For example, if the Float Offset value is set to 100
and the float start parameter is set to 200, data requests for
register 200 uses the internal Modbus register 100.

Output Offset 0to 479 Specifies the offset address into 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 corresponds to register 100 in the
database.

Bit Input Offset 0to 479 Specifies the offset address into 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 O returns the value at register 150 in the

database.
Holding Register 0 to 479 Specifies the offset address in the internal Modbus database
Offset for network requests for Modbus function 3, 6, or 16

commands. For example, if a value of 250 is entered, a
request for address 0 corresponds to the register 250 in the

database.
Word Input 240to 479 Specifies the offset address into the internal Modbus
Offset database for network requests for Modbus function 4

commands. For example, if the value is set to 350, an
address request of 0 returns the value at register 350 in the

database.
Connection 0 to 1200 Specifies the Server’s timeout period if it is not receiving any
Timeout new data in the amount of seconds preset.
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3.2.3 MBTCP Client x

This section defines the general configuration for MBTCP Client x. Up to 10
MBTCP Clients can be configured, each using the parameters below.

(g Untitled - ProSoft Configuration Builder =@ = |
File View Project Tools Help
ED Default Project | Name Status Information |
E@ Default Location + METCP Client0 All Tags Good
=B MVIBIL-MBTCP
g%, Module
=g, MBTCP Servers
=g, MBTCP Client 0
..[B MBTCP Client 0
...l MBTCP Client 0 Commands
=g, MBTCP Client1 . n b
o2 METCP Clent2 Edit - MBTCP Client 0 S5
=g, MBTCP Client 3 | Enabled  yes | u
g% MBTCP Client 4 e Gt
:53?.‘ MBTCP Client 5 Error/Status Pointa( -1 -
f-"g"-' MBTCP Client 6 gionrinmnll?'ln-ldcil;;?'l::rlodméir\ay -1]-0
g% MBTCP Client7 Response Timeout 1000 Comment:
[-gf MBTCP Client 8 Elitartv;éﬂg“ﬂt Em | -
&gl MBTCP Client 9 Float Start 7000 E—
g, Ethernet1 Float Offset 200 .
Baf STATIC ARP TABLE é&:'lgrannedoétrrar Delay 3 Fort Enabled )
g%, Comment MBAP Port Override No
Reset Tag | Reset All ‘
oK | Cancel ‘
Ready ' WVIGAL-METCP [ [Num
Parameter Value Description
Enabled Yes or No Enables this client
Start Active Yes or No Specifies whether to start with commands active on boot up
Error/Status Pointer  -1to 239 Specifies the starting register location in the module’s
database for the error/status table for this client. If a value
of -1 is entered, the error/status data will not be placed in
the database.
All other valid values determine the starting location of the
data. This data should be placed within the read data range
of module memory.
Command Error -1to 239 Specifies the address in the module’s database where the
Pointer command error data will be placed. If the value is set to -1,
the data will not be transferred to the database. This data
should be placed within the read data range of module
memory.
Minimum Command 0 to 65535 Specifies the number of milliseconds to wait between
Delay milliseconds receiving the end of a server's response to the most recently

transmitted command and the issuance of the next
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command.

This parameter can be used to place a delay after each
command to avoid sending commands on the network faster
than the servers can be ready to receive them. It does not
affect retries of a command, as retries will be issued when a
command failure is recognized.

Response Timeout 1 to 65535 Specifies the command response timeout period in 1
milliseconds millisecond increments. The Client will wait for a response
from the addressed server within the timeout period before
re-transmitting the command (Retries) or skipping to the
next command in the Command List.

The value to specify depends on the communication
network used and the expected response time (plus or
minus) of the slowest device on the network.

Retry Count Oto 10 Specifies the number of times a command will be retried if it
fails.
Float Flag Yes or No Specifies how the Slave driver responds to Function Code

3, 6, and 16 commands (read and write Holding Registers)
from a remote Master when it is moving 32-bit floating-point
data.

Note: Most applications using floating-point data do not
need this parameter enabled.

If the remote Master expects to receive or sends one
complete 32-bit floating-point value for each count of one
(1), then set this parameter to YEs. When set to YEs, the
Slave driver returns values from two consecutive 16-bit
internal memory registers (32 total bits) for each count in the
read command, or receive 32-bits per count from the Master
for write commands. Example: Count = 10, Slave driver
sends 20 16-bit registers for 10 total 32-bit floating-point
values.

If, however, the remote Master sends a count of two (2) for
each 32-bit floating-point value it expects to receive or send,
or, if you do not plan to use floating-point data in your
application, then set this parameter to No, which is the
default setting.

You also need to set the Float Start and Float Offset

parameters to appropriate values whenever the Float Flag
parameter is set to YES.

Float Start 0to 479 Defines the first register of floating-point data. All requests
with register values greater-than or equal to this value is
considered floating-point data requests. This parameter is
only used if the Float Flag is enabled. For example, if a
value of 200 is entered, all requests for registers 200 and
above is considered as floating-point data.

Float Offset 0to 479 Defines the start register for floating-point data in the
internal database. This parameter is used only if the Float
Flag is enabled. For example, if the Float Offset value is set
to 100 and the float start parameter is set to 200, data
requests for register 200 uses the internal Modbus register

100.
ARP Timeout 1to 60 Specifies the number of seconds to wait for an ARP reply
seconds after a request is issued. If the value is out of range, the
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default value of 5 will be utilized.
Command Error 0 to 300 Specifies the number of 100 millisecond intervals to turn off
Delay a command in the error list after an error is recognized for

the command. If this parameter is set to 0, there will be no
delay.

MBAP Port Override  Yes or No

Override default port settings.

‘No’ = Standard Server Port 502 with MBAP format
messages will be used. All other Server Port values use
encapsulated Modbus message format (RTU via TCP).

‘Yes’ = MBAP format messages are used for all Server Port
values. RTU via TCP will not be used.
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3.2.4 MBTCP Client x Commands

In order to interface the MVI6IL-MBTCP module with Modbus server devices, a
command list needs to be created. The commands in the list specify the server
device to be addressed, the function to be performed (read or write), the data
area in the device to interface with and the registers in the internal database to
be associated with the device data.

Each of the 10 Client command lists supports up to 16 commands each. The
command list is processed from top (Command #0) to bottom.

Read commands are executed without condition. Write commands can be set to
execute only if the data in the write command changes (Conditional Enable). If
the register data values in the command have not changed since the command
was last issued, the command will not be executed. This feature can be used to
optimize network performance.

The MBTCP Modbus Client (and Server) communication drivers support several
data read and write commands. When a command is configured, the type of data
(bit, 16-bit integer, 32-bit float, etc), and the level of Modbus support in the server
equipment will need to be considered. For information on floating-point support,
please see the Floating-Point Support section on page 120.

Parameter Value Description

Enable Disable, This field defines whether the command is to be
Enable, executed and under what conditions.
Conditional Bit\Word Disable (0) = The command is disabled and will not be
Override, executed in the normal polling sequence.

Enable (1) = The command is executed each scan of
the command list if the Poll Interval (see below) is set
to zero. If the Poll Interval is set to a nonzero value,
the command is executed when the interval timer
expires.

Conditional (2) = For write commands only. The
command executes only if the internal data associated
with the command changes.

Bit/Word Override (3) = For read commands only. If a
command error occurs, the module will override the
associated database area with the Override Value
Upon Error parameter value.

Float Override (4) = For read commands only. If a
command error occurs, the module will override the
associated database area (2x word count) with the
Override Value Upon Error parameter value.

Float Override

Internal Address 0 to 479 (word-level) Specifies the module’s internal database register to be
or associated with the command. Allowable range is O to
. 9999 for Modbus Function Codes 3, 4, 6, or 16, and 0

0 to 3839 (bit-level) to 65535 for Modbus Function Codes 1, 2, 5, or 15.

If the command is a read function, the data read from
the server device will be stored beginning at the
module’s internal database register value entered in
this field. This register value must lie within the Read
Data area of the module’s memory, defined by the
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Read Register Start and Read Register Count
parameters in the Module section.

If the command is a write function, the data to be
written to the server device will be sourced beginning
from the module’s internal database register specified.
This register value must come from the Write Data
area of the module’s memory, defined by the Write
Register Start and Write Register Count parameters in
the Module section.

Poll Interval 0 to 65535 seconds

Specifies the minimum interval between executions of
continuous commands (Enable code = 1).

Example: If a value of 10 is entered, the command will
execute no more frequently than once every 10
seconds. When the command reaches the top of the
command queue and 10 seconds has not elapsed, it is
skipped until the poll interval has expired.

Register Count 1to 125 (words)
or
1 to 800 (coils)

Specifies the number of registers or digital points to be
associated with the command. Modbus Function
Codes 5 and 6 ignore this field as they only apply to a
single data point.

For Modbus Function Codes 1, 2 and 15, this
parameter sets the number of single bit digital points
(inputs or coils) to be associated with the command.
For Modbus Function Codes 3, 4 and 16, this
parameter sets the number of 16-bit registers to be
associated with the command.

Swap Code No Change,
Word Swap,
Word and Byte Swap,
Byte Swap

Defines if the data received from the Modbus server is
to be ordered differently than received from the server
device. This parameter is helpful when dealing with
floating-point or other multi-register values, as there is
no standard method of storage of these data types in
server devices. This parameter can be set to order the
register data received in an order useful by other
applications.

No Change = No change is made in the byte ordering
(ABCD = ABCD)

Word Swap = The words are swapped (ABCD=
CDAB)

Word and Byte Swap = The words are swapped, then
the bytes in each word are swapped (ABCD=DCBA)
Byte Swap = The bytes in each word are swapped
(ABCD=BADC)

Note: Each pair of characters is a byte. Ex: AB and
CD. Two pairs of characters is 16-bit register Ex:
ABCD.

Node IP XXX XXX XXX XXX
Address

Specifies the IP address of the target device being
addressed by the command.

Service Port 1 to 9999

Use a value of 502 when addressing Modbus TCP/IP
servers which are compatible with the Schneider
Electric MBAP specifications (this will be most
devices).

If a server implementation supports another service
port, enter the value here. Service Port 2000 is
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common for encapsulated format messages.

Slave Address 0 to 255 Mainly used for Modbus TCP/IP to serial conversion,
this specifies the Modbus slave node address on the
serial network to be considered.

If a Modbus TCP/IP server device does not have or
need a slave address, use a value of ‘1"

If the value is set to zero, the command will be a
broadcast message on the network. The Modbus
protocol permits broadcast commands for write
operations. Do not use this node address for read

operations.
Modbus 1,2,3,4,5,6,15,16 Specifies the Modbus function to be executed by the
Function command. These function codes are defined in the

Modbus protocol.

1 — Read Coil Status (0xxxx)

2 — Read Input Status (1xxxx)

3 — Read Holding Registers (4xxxx)

4 — Read Input Registers (3xxxx)

5 — Force (Write Single) Coil (Oxxxx)

6 — Force (Write Single) Holding Register (4xxxx)
15 — Preset (Write) Multiple Coils (0xxxx)

16 — Preset (Write) Multiple Registers (4xxxx)

MB Address in 0to 479 Specifies the register or digital point address offset
Device within the Modbus server device. The MBTCP Client
will read or write from/to this address within the server.

Refer to the documentation of each Modbus server
device for their register and digital point address
assignments.

Note: The value entered here does not need to include
the “Modbus Prefix” addressing scheme. Also, this
value is an offset of the zero-based Modbus
addressing scheme.

Example: Using a Modbus Function Code 3 to read
from address 40010 in the server, a value of ‘9’ would
be entered in this parameter. The firmware (internally)
adds a ‘40001’ offset to the value entered. This is the
same for all Modbus addresses (0x, 1x, 3x, 4x).

Override Value This parameter is only applicable for Enable Codes 3
Upon Error (Bit/Word Override) or 4 (Float Override).
If an error occurs associated to a read command the
module will automatically populate the associated
database area with this override value.
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3.2.5 Ethernet 1

This section defines the permanent IP address, Subnet Mask, and Gateway of

the module.

Parameter Description

IP Address Unique IP address assigned to the module
Netmask Subnet mask of module

Gateway Gateway (if used)

-
g Untitled - ProSoft Configuration Builder

= | =

‘ )

=

File View Project Tools

Help

Ready

=21 Default Project
- Default Lecation

B § MVISOL-MBTCP

| Name

Status Information

+ Ethemnet1

g% Module

g% MBTCP Servers
g% MBTCP Client0
g% MBTCP Client1
g% MBTCP Client 2
g% MBTCP Client 3
g% MBTCP Client4
g% MBTCP Client 5
g% MBTCP Client6
g% MBTCP Client7
g% MBTCP Client8
g% MBTCP Client9
[=-ghy, Ethernetl

[% Ethernet 1

[E-ghy, STATIC ARP TABLE

g%, Comment

All Tags Good

Edit - Ethernet 1

IP Address 192.168.0.250 | IP Address

Netmask
Gateway

255.255.255.0
192.168.0.1

EE . 188 .

Comment:

Definition:

Reset Tag |

Default private class 3 address -

Reset All

oK |

Cancel

MVIGOL-MBTCP

MNUM
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3.2.6 Static ARP Table

This section defines a list of static IP addresses that the module will use when an
ARP (Address Resolution Protocol) is required. The module will accept up to 40

static IP/MAC Address data sets.

Use the Static ARP table to reduce the amount of network traffic by specifying IP
addresses and their associated MAC (hardware) addresses that the MVI69L-
MBTCP module will be communicating with regularly.

ﬂ Untitled - ProSoft Configuration Builder

File View Project Tools Help

=3 Default Project

,535, Module

,535, MBTCP Servers
g% MBTCP Client0
g% MBTCP Client1
g% MBTCP Client 2
g% MBTCP Client 3
g% MBTCP Client4

. Defautt Location ' STATIC ARP TABLE
B B MVIBOL-MBTCP All Tags Good

&8 METCP Client5
&8 METCP Client6

5 Edit - STATIC ARP TABLE (S

g% MBTCP Client8 19
g% MBTCP Client9
,535, Ethernet 1
-af STATIC ARP TABLE

. STATIC ARP TABLE
,535, Comment

o MBTCP Client7 IP ADDRESS HARDWARE MAC ADDRESS

IP ADDRESS Yalue Status - 0K

Set to Defaults | Add Row | Inzert Row ‘ Delete Fow Move Up | tove Down |

FF.FF:FF:FF.FF:FF |

Fut Row |

Copy Row | ‘ oK | Cancel |

MVIGOL-MBTCP MNUM

Ready

Parameter Value

Description

IP Address XXX XXX XXX XXX

This table contains a list of static IP addresses that the
module will use when an ARP is required. The module will
accept up to 40 static IP/MAC address data sets.

Important: If the device in the field is changed, this table
must be updated to contain the new MAC address for the
device and downloaded to the module. If the MAC is not

changed, no module communications will be provided.

Hardware MAC  FF.FF.FF.FF.FF.FF
Address

This table contains a list of static MAC addresses that the
module will use when an ARP is required. The module will
accept up to 40 static IP/MAC address data sets.

Important: If the device in the field is changed, this table
must be updated to contain the new MAC address for the
device and downloaded to the module. If the MAC is not
changed, no communications with the module will occur.
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3.3
1

Downloading the Configuration File to the Processor

PC 1o DEeVICE from the shortcut menu.

In PCB'’s tree view, right-click the module icon and select DOWNLOAD FROM

[#)Untitled - ProSoft Configuration Builder

File Wiew Project Tools

Help

=1-(_ Default Project

=-{Za] Default Location
SR R 11V I60L-MET

+] - Module

+]gBy, MBTCP ¢

+ oy MBTCP {

+]g8y, MBTCP {

g8y MBTCP {

+- g8, MBTCP (

+- g8y MBTCP {

+] gy MBTCP {

g8y MBTCP {

+] -y MBTCP {

+ g8, MBTCP (

+ oy MBTCP {

+ g8, Ethernel

g8y STATIC

+- g8, Commer]

"
Delete
Rename
Copy

Choose Module Type

Wiew Configuration

Export Configuration File(s)
Laad Config File

Export 0L File

Uplaad from Device ta PC
Diagnostics

| Name Status Information ~
+ MVIEOL-METCR Configured MYIEIL-METCP
MVIESL MTEL 1.01
Module Walues OK
METCP Servers Walues OK
MBTCP Client 0 Walues OK
METCP Client 1 Walues OK
METCP Client 2 Walues OK
MBTCP Client 3 Walues OK
MBTCP Client 4 Walues OK
WETCP Clierk 5 Walues 0K A/
£ ¥
. ~
# module Information
# Last change: Mewver
# Last Cownload: Mewver
# application Rev:
# 05 Rewv:
# Loader Rew:
# MaC Address: i i
# ConfigEdit version: 4.1.0 Build 4
# Module Configuration
[Macule]
mModule Type @ MVIGSL-METCP
Module Name @ MVIGSL-METCP
module Name T MYIGOL-MBTCP
Failure Flag Count HY,
Error/status Pointer -1
Initialize Input Image T MO
slot Number 1
2
MYIEOL-METCP UM

2

Download Configuration, File

Chooge Processor

CIPConnect:

FileStatus : INT
FileSize : DINT
CRC3Z :DINT
FileData : SINT[]

Test Connection

Destination Tag: MBS.COMFIG

(x]

RiS'who

[1
[3387

[2c2p3E2C

|E:\F’rogram Fileg%ProSoft Technologys\PCE\Proling. ¢

Download

Status Log

Close

In the Download Configuration File window, click the RSWHO button.

Page 60 of 152

ProSoft Technology, Inc.
June 8, 2016



MVI69L-MBTCP ¢ CompactLogix Platform

Communication

Module

MVI69L-MBTCP Configuration
User Manual

3 Browse and highlight the CompactLogix processor and click OK.

Il Browse Device @

v dutobrowse I:l oy

Mot Browszing

- [, workstation, SUP13RA-MASTER
+-2 Linx Gateways, Ethernet ﬁ
+-%g AB_DF1-1, DF1 Channel 0 DFL

—-a& AB_ETH-1, Ethernet
- B 10.1,3.188, 1769-L35E Ethernet Port, 1769-L35E Ethernet Port:
= m Backplane, CompactLogix Syskem
+ ﬂ 00, CompackLogix Processor, MVIEAL_MBETCP
@ 01, 1769-L35E Ethernet Port
+ |ﬂ 03, Local 1769 Bus Adapker, WALTEIA
4= AE_ETHIP-1, Ethernet

0K | Cancel

4 Notice the CIPConnect path has been updated in the Download Configuration
File. Click TEST CONNECTION to verify the path is active and can successfully
connect to the processor.

Download Configuration File f'5__<|

RSwho

Chooze Processor
CIFConnect: |t:1 0137188150

Destination Tag: METCP.COMFIG

FileStatus : INT 1

FileSize : DIMT |1 E203

CRC3Z :DINT |3EC.|'-\2‘I14

FileDiata : SINT[] |C:'\F'rogram Files\ProSaft TechnologysPCEProling. ¢

Test Connection Download

Status Log

Successfully Connected to Processor. Checking Destination Tags...
Destination Tag status - OK

Close
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5 When ready, click DOWNLOAD to download the configuration file to the

processor. Following the download process, the module will automatically be
rebooted.

Download Confipuration File E|

Choose Processor

CIPConnect: [:101.3188,0:1,5:0

RSWho

Destination Tag: MBTCP.COMFIG

FileStatus : INT 1
FileSize :DINT |1ESDE\

CRC32 :DINT |3ECA2‘I‘I4

FileData : SINT([] |C:‘\F'rc-gram FileziProSoft TechnalogwhPCEYPraling. o

Download |

Destination T ag status - OK e
Wrike to tag "MBTCP.CONFIG. FileStatus" Succeeded.
wirite to tag "MBTCP.CONFIG. FileSize" Succeeded.
Wiite to tag "MBTCP.CONFIG. FileCRC32" Succeeded.
Wiite to tag "MBTCP.COMNFIG FileData" Succeeded.
Reboot command succeszsfully sent.

tModule Rebooting, pleaze wait...

todule Feboat in 18 seconds.

todule Running.

Test Connection

Status Log

b

Download Successful, Module Running. Close

6 Upon reboot, the ladder logic sends the configuration data from the processor
to the module.

7 When the reboot is complete, the module will start Modbus communications.
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3.4 Uploading the Configuration File from the Processor

1 In PCB’s tree view, right-click the module icon and select UPLOAD FROM
DEevVICE TO PC from the shortcut menu.

-
a Untitled - ProSoft Configuration Builder

File View Project Tools Help

B+ Default Project
EH:EI Default Location
= .
[l-g82, Modul
[l-g% MBTC
[, MBTC
g8, MBTC
g8, MBTC
g8, MBTC
g8, MBTC
[-g8a, MBTC
[l-g% MBTC
[, MBTC
[l-g8a, MBTC
[ MBTC
(g%, Ethern
g8, STATIC
g8, Comn

=D

D
Delete
Rename

Copy
Paste

Choose Module Type
Configure

Verify

View Configuration

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

Add External File

Export AOI File

Download from PC to Device
Upload from Device to PC
Diagnostics

2 Inthe Upload Configuration File window, the CIPConnect path should already
be constructed if you have previously downloaded the configuration file from

the same PC. If not, click on the RSWHO button, browse to select the

CompactLogix Processor, and click OK.

Upload Configuration File

Choose Processor

3

CIPConnect: [t10.1.3188,p1.50

RSwhao

Destination Tag: MBTCP.COMFIG

FileStatus : INT o
FileSize :DINT [0
CAC32 :DINT |

FileData : SIMNT[] |E:\Program Files"ProSaft TechnologytPCEProling. o

Test Connection

Upload

Statuz Log

Cloze
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M Browse Device E|

v Autobrowse I:l IT

= I workstation, SUP13RA-MASTER |
+-@5 Linx Gatewsays, Ethernet E; ”
+-& AB_DF1-1, DF1 :
-l-&5 AB_ETH-1, Ethernst
- B 10.1.3.188, 1763-L35E Ethernet Port, 1769-L35E Ethernet Po

Mot Browsing

ali] o1
MYIESE_ME... 1769-L35E...

=6 Backplane, CompactLogix System
+] g 00, CompactLogix Prr , MVYIESL _METCP
@ 01, 1769-L35E Ethernet Port ]
- [] 03, Local 1769 Bus Adapter, ¥A1769/4 YALTBIIA

+-Z5 AB_ETHIP-1, Ethernet

Ok | Cancel

3 Click TEST CONNECTION to verify the path is active and can successfully
connect to the processor.

Upload Confipuration File le

Choose Processar

CIPConnect: [£10.1.3.188.p:1.:0

RSWwho

Destination Tag: MBTCP.COMFIG

FileStatus : INT o
FilsSize :DINT [0
CRC32 :DINT |

FileDiata : SIMT[] |C:\ProgramFiIes'\Pr080ftTechnolog_l,l\F'CB\F'roIinH.c

Test Connection | Upload

Status Log

Successfully Conmected to Processor. Checking D estination Tags...
Destination T ag status - 0K

Close
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4 When ready, click UPLOAD. When complete, click Close.

Chooge Processor

CIPConnect: [£101.3188p:1 50

RSWwhao

Destination Tag: MBTCP.COMFIG

FileStatus : INT [1

FileSize : DINT |‘IEBDS

CRC3Z2 :DINT |3EE.-’-\2'I14

FileData : SIMT[] |E:'\F‘rogram Filez*PraSoft TechnologyPCE\Proling. c

Test Connection | Upload |

Statuz Log

Succegsfully Connected to Proceszor, Checking Destination Tags...
Drestination T ag statug - OF

Fiead from tag "MBTCP.COMFIG. FileStatus" Succeedad.

Read from tag "MBTCP.CONFIG FileSize" Succeeded.

Fiead from tag "MBTCP.COMFIG. FileCRC32" Succeeded.

Fiead from tag "MBTCP.COMFIG. FileData" Succeeded.

CRC32 validated.[3ECA2114)

Upload Succeeded. Close

Upload Configuration File §|

5 PCB will now display the uploaded configuration file.
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4  Backplane Data Exchange

In This Chapter

s Backplane Data TranSfer.......ccccccouiiiiiiiie e 68
% Normal Data TranSTer.........ccuvuuieeei e 69
< Data Flow Between the Module and Processor.............cceeeeeeeeeieivvnnnnnn.. 71

Ladder logic is required for the MVI69L-MBTCP module to communicate with the
CompactLogix processor across the backplane. The ladder logic handles the
module data transfer, configuration data transfer, special block handling, and
status data receipt.

For most applications, the sample Add-On Instruction (which includes the ladder
logic) will work without modification.

The following topics describe several concepts that are important for
understanding the operation of the MVI69L-MBTCP module.

1. On power up the module begins the following logical functions:
- Initialize hardware components

- Initialize CompactLogix backplane driver
- Test and clear all RAM

2. Read configuration from the CompactLogix processor via ladder logic
3. Allocate and initialize Module Register space

4. Enable Modbus TCP/IP Ethernet port

5. After the module has received the Module Configuration, the module will
begin communicating with other devices on the Modbus network,
depending on the configuration
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4.1 Backplane Data Transfer

The MVI69L-MBTCP module communicates directly over the CompactLogix
backplane. Data is paged between the module and the CompactLogix 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 1 to 10 milliseconds per block of information.

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 242 words. This 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 241.

The following illustration shows the data transfer method used to move data
between the CompactLogix processor, the MVIGIL-MBTCP module and the
Modbus Network.

CompactlLogix Processor MVI6SL-MBTCP Module
Processor
Controller
Tags
Status 1 Ladder Logic
transfers data Module's
from module's ) S
- input image 10 Input Image Internal
data areas in Dhtatigne
Read Data the processor
3K T MBTCP
Write Data [ » Ladder logic Client Drivers
= transfers data Driver i L
from g
—» processor » Output Image ——— ﬁg'c— M Ec:)
Special data areas to l-.l °t ; usk
Control output image Server etwor
Blocks S — L——» Driver < [
L Logic
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All data transferred between the module and the processor over the backplane is
through the input and output images. Ladder logic is needed in the
CompactLogix 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 virtual MBTCP data tables with addresses
from O to 239 each.

4.2 Normal Data Transfer

Normal data transfer includes the paging of the user data found in the module’s
internal database and the status data. These data are transferred through read
(input image) and write (output image) blocks. The following topics describe the
structure and function of each block.

4.2.1 Write Block: Request from the Processor to the Module

These blocks of data transfer information from the processor to the module. The
structure of the output image used to transfer this data is shown below:

Offset Description Length (words)
0 Write Block ID 1
1to 240 Write Data 240

The Write Block ID is an index value used to determine the location in the
module’s database where the data will be placed.

4.2.2 Read Block: Response from the Module to the Processor

These blocks of data transfer information from the module to the processor. The
structure of the input image used to transfer this data is shown below:

Offset Description Length (words)
0 Read Block ID 1
1 Write Block 1D 1
2to 241 Read Data 240
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4.2.3 Read and Write Block Transfer Sequences

There are 240 words of data transferred per block along the backplane between
the module and the processor.

The Write Block ID associated with the block requests data from the processor.
Under normal program operation, the module sequentially sends read blocks and
requests write blocks. The application uses one read and one write block, the
sequence is as follows:

R1IW1— R1IW1— R1IW1— R1IW1l—...

This sequence continues 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 Ethernet port.

The backplane communication is configured as follows:

Processor MVI69L Module
0
Read Data
-

240

Write Data

-

480

Database address 0 to 239 is continuously transferred from the module to the
processor. Database address 240 to 479 is continuously transferred from the
processor to the module.
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4.3 Data Flow Between the Module and Processor

The following topics describe the flow of data between the two pieces of
hardware (CompactLogix processor and MVI69L-MBTCP module) and other
nodes on the Modbus network. The module can act as a Modbus TCP/IP Client
(master), Server (slave), or both simultaneously.

4.3.1 Server Driver Overview

The Server driver allows the MVI69L-MBTCP module to respond to read and
write commands issued by a Client on the Modbus network. The following
diagram shows the data flow for normal server mode.

MBTCP Module

Processor Memory Backplane Interface

IConfiguration

1 1
1 1
1 1
I I
1 1
User Data ! Database Modbus !
Files : Addresses Addresses :
i 0 40001
1 1
I I
Ly | 1
S ' @
1 1
o I
Register H . ;
1 1
storage i : @
1
! - Normal
| Ce Server
1 Mode @
I
| 479 40480 \_,
I
1
Status | )
from Module | :
1
1
I
1
1
1
I
1

1
1
1
1
1
1
I
| ®
1
status  [€ : Status
1
1
1
I
1
1
I
1

Step Description

1 Any time the module restarts (boots or reboots), the Server port driver receives
configuration information from the MBTCP controller tags. This information configures the
ethernet port and defines Server driver characteristics. The configuration information may
also contain instructions to offset data stored in the database to addresses different from
addresses requested in the received messages.

2 A Modbus Client device, such as a Modicon PLC or an HMI application, issues a read or
write command to the module’s IP address. The Server driver qualifies the message before
accepting it into the module. Rejected commands will cause an Exception Response.

3 After the module accepts the command, the data is immediately transferred to or from the
module’s internal database. On a read command, the data is read from of the database and
a response message is built. On a write command, the data is written directly into the
database and a response message is built.

4 After Steps 2 and 3 have been completed, either a normal response message or an
Exception Response message is sent to the Client.

5 Counters are available in the Status Block to permit the ladder logic program to determine
the level of activity of the Server driver.
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In Server Pass-Through mode, write commands from the Client are handled
differently than they are in Normal mode. In Pass-Through mode, all write
requests are passed directly to the processor and data is not written directly into
the module’s database.

This mode is especially useful when both a Modbus Client and the module’s
processor logic need to be able to read and write values to the same internal
database addresses.

The following diagram shows the data flow for a server port with pass-through
enabled:
MBTCP Module

Processor Memory Backplane Interface

User Data Database Modbus
Files Addresses Addresses
0 40001

A

Register
Data
storage

Register .:
Data //_

DN

Status
from Module

Status « Status

A

IConfiguration

Step Description

1 Same as normal mode.
2 Same as normal mode.
3 a. In Pass-Through mode, if the Server Driver receives a read request, it looks for the

data in module’s internal database, just as it would in Normal mode.

b. The data needed to respond to the read command is retrieved directly from the
internal database and returned to the Server Driver so it can build a response message.

c. In Pass-Through mode, if the Server Driver receives a write request, it does not send
the data directly to the module’s internal database. It puts the data to be written into a
special Input Image with a special Block ID code to identify it as a Pass-Through Write
Block and substitutes this special block in place of the next regular Read Data Block. The
special block is processed by the ladder logic and the data to be written is placed into the
WriteData controller tag array at an address that corresponds to the Modbus Address
received in the write command.

d. During normal backplane communications, the data from the WriteData array,
including the data updated by the Pass-Through Write Block, is sent to the module’s
internal database. This gives the ladder logic the opportunity to also change the values
stored in these addresses, if need be, before they are written to the database.

Note: The ReadData array is not used in Pass-Through mode.

Same as normal mode.

5 Same as normal mode.
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4.3.2 Client Driver Overview

In Client mode, the MVI69L-MBTCP module issues read or write commands to
server devices on the Modbus network. These commands are user-configured in
ProSoft Configuration Builder Client Command List. This list is transferred to the
module when the module receives its configuration from the processor.

The commands can also be issued directly from the CompactLogix processor
(Special Command Blocks).

Command status is returned to the processor for each individual command in the
command list. The command status list is user-defined in module memory. Below
describes the flow of command data into and out of the module.

Processor Memory

Backplane Interface MBTCP Memory

T
)
ControlLogl |
Controller Tags Database Hodous |
0 40001
|
< 1
1 1
R?:;er : Register : @
!
stompe : e \ /@/
: > | Client
\ ! @ Mode
L 479 40430 | \@_’
! 1
s % J = ! ‘_/CQ/
ftant::::ule = 1 Status < ' st Client
) : Command List
Event ! Event i Event @
Command 1 " |Command T |Command
Command : o Command : Command <
Control | Control ™| cControl Configuration
| |
1 1
1 1
1 1
Step Description
1 Upon module boot-up, the Client Driver obtains configuration data from the MBTCP
controller tags. The configuration data obtained includes Ethernet configuration and the
Client Command List.
Special Commands can be issued directly from the CompactLogix processor using Event
Commands and Command Control. These command values are used by the Client
Driver to determine the types and order of commands to send to servers on the network.
2 After configuration, the Client Driver begins transmitting read and/or write commands to
server nodes on the network. If the Client Driver is writing data to a server, the data for
the write command is obtained from the module’s internal database.
3 Once the specified server has successfully processed the command, it will return a
response message to the Client driver for processing.
4 Data received from a server in response to a read command is stored in the module’s
internal database.
5 Status is returned to the processor for each command in the Client Command List.
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Important: Take care when constructing each command in the list to ensure predictable operation
of the module. If two commands write to the same internal database address of the module, the
results will be invalid. All commands containing invalid data are ignored by the module.

Client Command List

Up to 10 Modbus TCP/IP Client connections can be defined in the MVI6IL-
MBTCP. Each Client connection can contain up to 16 commands each.

A valid command includes the following items:

o Command enable mode: (0) disabled, (1) continuous or (2) conditional for
write commands only

e Source or destination database address: The module’s database address
where data will be written or read.

e Count: The number of words or bits to be transferred — up to 125 words for
Function Codes 3, 4, or 16, and up to 2000 bits for Function Codes 1, 2, or
15.

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 the device manufacturer for the maximum count
supported by the particular server.

Server IP Address

Modbus Service Port of the server

Modbus Function Code: This is the type of command that will be issued.
Source or destination address in the server device

Command Error Codes

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. The definition for
these command error codes is listed on page 103. The command error codes
can be viewed in the Diagnostics window of PCB (Page 99). They can also be
transferred from the module’s database to the processor.

To transfer the Command Error List to the processor, set the Command Error
Offset parameter in the port configuration to a module database address that is in
the module’s Read Data area.

Note: The Command Error List must be placed in the Read Data area of the database (Registers 0
to 239), so it can be transferred to the processor in the input image.
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5 Using Controller Tags

In This Chapter
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Ladder logic is required for managing communication between the MVI69L-
MBTCP module and the CompactLogix processor. The ladder logic handles
tasks such as:

¢ Module backplane data transfer
e Special block handling
e Status data receipt

Additionally, a power-up handler may be needed to initialize the module’s
database and may clear some processor fault conditions.

The sample Import Rung with Add-On Instruction is extensively commented to
provide information on the purpose and function of each user-defined data type
and controller tag. For most applications, the Import Rung with Add-On
Instruction will work without modification.
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5.1

Controller Tags

Data related to the MVI6GIL-MBTCP is stored in the ladder logic in variables
called controller tags. Individual controller tags can be grouped into collections of
controller tags called controller tag structures. A controller tag structure can
contain any combination of:

¢ Individual controller tags

o Controller tag arrays

e Lower-level controller tag structures

The controller tags for the module are pre-programmed into the Add-On
Instruction Import Rung ladder logic. You can find them in the Controller Tags
subfolder, located in the Controller folder in the Controller Organizer pane of the
main RSLogix 5000 window.

This controller tag structure is arranged as a tree structure. Individual controller
tags are found at the lowest level of the tree structure. Each individual controller
tag is defined to hold data of a specific type, such as integer or floating-point
data. Controller tag structures are declared with user-defined data types, which
are collections of data types.

5.1.1 MVI6IL-MBTCP Controller Tags

The main controller tag structure, MBTCP, is broken down into five lower-level
controller tag structures.

- MBTCP
+ METCP.COMFIG
+ MBTCP.DATA
+ METCP.COMTROL
+ METCP.STATLS
+ METCP.LUTIL

The five lower-level controller tag structures contain other controller tags and
controller tag structures. Click the [+] sign next to any controller tag structure to
expand it and view the next level in the structure.

For example, if you expand the MBTCP.DATA controller tag structure, you will

see that it contains two controller tag arrays, MBTCP.DATA.ReadData and
MBTCP.DATA.WriteData, which are 240-element integer arrays.

— MBTCF ...} f...} METCPMODLULE...
+ METCP.COMFIG fou.} faund METCPCOMFIG
— MBTCP.DATA, ...} f...} METCPDAT A
|+ MBTCP.DATA ReadData | ... {...} Decimal INT[240]
+ MBTCP.DATA M ritel ata Jooal fo..} Decimal IMT[240]
+ MBTCP.COMTROL ...} f...} METCPCOMTROL
+ METCP.STATUS i1 (0.1 MBTCPSTATLS
+ MBTCP.UTIL ... f...} METCPUTIL
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The controller tags in the Add-On Instruction are commented in the Description
column.

Notice that the Data Type column displays the data types used to declare each
controller tag, controller tag array or controller tag structure. Individual controller
tags are declared with basic data types, such as INT and BOOL. Controller tag
arrays are declared with arrays of basic data types. Controller tag structures are
declared with user-defined data types (UDTS).
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5.2  User-Defined Data Types (UDTs)

User-defined data types (UDTSs) allow users to organize collections of data types
into groupings. These groupings, or data type structures, can then be used to
declare the data types for controller tag structures. Another advantage of defining
a UDT is that it may be re-used in other controller tag structures that use the
same data types.

The Add-On Instruction Import Rung ladder logic for the module has pre-defined
UDTs. You can find them in the User-Defined subfolder, located in the Data
Types folder in the Controller Organizer pane of the main RSLogix window. Like
the controller tags, the UDTs are organized in a multiple-level tree structure.

5.2.1 MVI6IL-MBTCP User-Defined Data Types

Twenty-two different UDTs are defined for the MVI6OL-MBTCP Add-On
Instruction.

The main UDT, MBTCPMODULEDEF, contains all the data types for the module
and was used to create the main controller tag structure, MBTCP. There are five
UDTs one level below MBTCPMODULEDEF. These lower-level UDTs were used
to create the MBTCP.CONFIG, MBTCP.DATA, MBTCP.CONTROL,
MBTCP.STATUS, and MBTCP.UTIL controller tag structures.

# RSLogix 5000 - My_Controller in MVI69L_MBTCP.ACD [1769-L35E 20.11]* - [Data Type: MBTCPMODULEDEF]

(4] File Edt View Search Logic Communications Tools Window Help -
BEd & v B8 (E = v @
Offline . 7 RUN E Path: |<none> v‘ﬁ
Mo Farces b, FDK qp
BAT

" d4 »

Mo Edits =% il
I\ K S A ¢ R

Qrganizer

+-[3 Controller My_Contraller -~

+-[ Tasks Nare: MBTCPMODULEDEF
=45 Motion Groups
23 Ungrouped Axes Description:

#- [ Add-On Instructions
=45 Data Types
= @ User-Defined
METCPElockStatus
METCPClientServerContral
METCRCliantSkabus
METCPCmdContol .
METCPCailbrray tdembers: Data Type Size: B7292
METCPCONFIG Mame Data Type Style Description Estemnal Access
MBTCPCONTROL CONFIG METCPCONFIG Read/uite
MBTCPDATA DATA METCPDATA Read/wite
METCPEventCmdDEdata -
COMTROL METCPCOMTROL Read/rite

METCPEvertCmdPLCData
METCPEventSeqcmd STATUS MBTCPSTATUS Read’wite
uTIL MBTCPUTIL Readwfrite

METCREventSeqCaunts
MBETCPEventSeqstatus
METCPEventstatusiet
METCPGeneralstatus
METCPMODUILEDEF
MBETCPPassThru
METCPResetStatus

METCPSTATUS

METCPTime

METCPUTIL

METCPUKICanfigFile -

< >

(Create Oukput Unlatch instruction

=

Click the [+] signs to expand the UDT structures and view lower-level UDTs.

Page 78 of 152 ProSoft Technology, Inc.
June 8, 2016



MVI69L-MBTCP ¢ CompactLogix Platform

Communication Module

Using Controller Tags

User Manual

For example, if you expand MBTCP.DATA, you will see that it contains two
UDTs, ReadData and WriteData. Both of these are 240-element integer arrays.

Marne: MBETCPMODULEDEF
Dezcrption:
kdembers: Data Type Size: 67292
Mame | Drata Type Shyle Dezcrphion External Access
COMFIG MBTCPCOMNFIG ReadMwrite
| DATA, | METCPDATA ReadMwrite
FeadData [MT[240] Decimal Register size of the of t | Feadfrite
Write['ata IMT[240] Decimal Register size of the of t | HeadMrite
|7 CONWTROL MBTCPCONTROL Read/wiite
STATUS METCPSTATUS Read it
UTIL METCPUTIL ReadMwrite
b |
LuLi}

Notice that these UDTs are the data types used to declare the
MBTCP.DATA.ReadData and MBTCP.DATA.WriteData controller tag arrays.

The UDTs are commented in the Description column.
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5.3

Controller Tag Overview

Tag Name Description

MBTCP.CONFIG Configuration information

MBTCP.DATA MBTCP input and output data transferred between the processor
and the module

MBTCP.CONTROL Governs the data movement between the PLC rack and the
module

MBTCP.STATUS Status information

MBTCP.UTIL Generic tags used for internal ladder processing (DO NOT
MODIFY)

The following sections describe each of these controller tag structures in more
detail.

5.3.1 MBTCP.CONFIG

When PCB downloads the configuration file from the PC to the processor, the
configuration file data and its CRC are stored in this array.

Edits cannot be done directly in this array. All configuration edits must be done in
PCB since a unique CRC is calculated for data integrity. Any change to the
configuration parameters directly in this array will not match the calculated CRC.

Tag Name Description

MBTCP.CONFIG.FileData This parameter contains the MBTCP configuration data after it
has been downloaded from PCB. Itis displayed in ASCII format.

Note: MBTCP configuration changes cannot be made directly in
this array; the configuration must be downloaded via PCB.

MBTCP.CONFIG.FileSize Configuration file size (MBTCP.CONFIG.FileData array) in bytes.

MBTCP.CONFIG.FileCRC32 CRC checksum of the configuration file stored in the array.

MBTCP.CONFIG.FileStatus Configuration file status. 0 = No file present, 1 = File present

5.3.2 MBTCP.DATA

This array contains the Read Data and Write Data arrays for processor-to-
module communication.

Tag Name Description

MBTCP.DATA.ReadData Data area copied from the module to the processor. This 240-
element array stores the Modbus data coming into the module
from the Modbus network.

MBTCP.DATA.WriteData Data area copied from the processor to the module. This 240-
element array stores the outgoing data sent from the module
to the Modbus network.
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5.3.3 MBTCP.CONTROL

This array handles special tasks requested by the processor.

5.3.3.1 MBTCP.CONTROL.CommandControl
This array allows the processor to dynamically enable configured commands for

execution.
Tag Name Range Description
MBTCP.CONTROL.CommandControl. Oor1l Command Control: Disable = 0, Enable =
Trigger 1
MBTCP.CONTROL.CommandControl. 1to 16 This value represents the number of
CommandID commands to be requested in the
Command Control block (1 to 16).
MBTCP.CONTROL.CommandControl. 0to9 Client ID associated with the command to
ClientID be executed.
MBTCP.CONTROL.CommandControl. 0to 15 This array stores the Client x command
CommandIindex indexes to be executed. Up to 16 command
indexes can be stored here.
MBTCP.CONTROL.CommandControl. -1 or -2 This value is returned from the module.

CmdsAddedToQue

This number of commands added to the
gueue.

-1 = Client not enabled and active

-2 = Client index not valid

MBTCP.CONTROL.CommandControl.

CmdInQue

Number of Commands in Queue waiting to
be executed

5.3.3.2 MBTCP.CONTROL. EventCommand_DBData

This array allows the processor to dynamically build Modbus commands with
data associated to the module’s database. This feature is meant for periodic
execution such as: Resetting clock, zeroing-out counters, etc.

Tag Name Range Description
MBTCP.CONTROL.EventCommand_ Oor1 Toggle to send Event Command.
DBData.Trigger 0 = Disable, 1 = Enable
MBTCP.CONTROL.EventCommand_ 0to9 Client ID associated with the command
DBData.ClientID to be executed
MBTCP.CONTROL.EventCommand_  xxx.xxx.xxx.  |P address of target Modbus server
DBData.ServerlPaddress XXX
MBTCP.CONTROL.EventCommand_ 502 or 2000  Service port of target Modbus server
DBData.ServicePort
MBTCP.CONTROL.EventCommand_  1to 255 Slave address of target Modbus TCP/IP
DBData.SlaveAddress to serial device, if applicable
MBTCP.CONTROL.EventCommand_ ¢ tg 479 Specifies the module’s internal database
DBData.InternalDBaddress (word-level)  register to be associated with the
or command. Allowable range is 0 to 479
for Modbus Function Codes 3, 4, 6, or
0 to 3839 16, and 0 to 3839 for Modbus Function
(bitleve)  coges 1, 2, 5, or 15.
MBTCP.CONTROL.EventCommand_ 1 {5 125 Specifies the number of registers or
DBData.RegisterCount (words) or digital points to be associated with the
1 to 800 command. Modbus Function Codes 5
(coils) and 6 ignore this field as they only apply

to a single data point.

ProSoft Technology, Inc.
June 8, 2016

Page 81 of 152



Using Controller Tags
User Manual

MVI69L-MBTCP ¢ CompactLogix Platform
Communication Module

MBTCP.CONTROL.EventCommand_
DBData.SwapCode

0,1,2,3

Defines if the data received from the
Modbus server is to be ordered
differently than received from the server
device.

This parameter is helpful when dealing
with floating-point or other multi-register
values, as there is no standard method
of storage of these data types in server
devices.

MBTCP.CONTROL.EventCommand_
DBData.ModbusFC

1,2,3,45,6,1
5,16

Specifies the Modbus function to be
executed by the command.

MBTCP.CONTROL.EventCommand_
DBData.DeviceModbusAddress

0 to 9999

Specifies the register or digital point
address offset within the Modbus server
device. The MBTCP Client will read or
write from/to this address within the
server.

MBTCP.CONTROL.EventCommand_
DBData.StatusReturned

0,1,0r-1

0 = Fall
1 = Success
-1 = Client is not Enabled and Active

MBTCP.CONTROL.EventCommand_
DBData.CmdInQue

Number of Commands in Queue waiting
to be executed

5.3.3.3 MBTCP.CONTROL.EventCommand_PLCData

This array allows the processor to dynamically build Modbus commands with
PLC processor data. This feature is meant for periodic execution such as a clock

reset, zeroing-out counters, etc.

Tag Name Range Description
MBTCP.CONTROL.EventCommand_ Oor1l Toggle to send Event Command.
PLCData.Trigger 0 = Disable, 1 = Enable
MBTCP.CONTROL.EventCommand_  0to 9 Client ID associated with the command
PLCData.ClientID to be executed
MBTCP.CONTROL.EventCommand_  xxx.Xxx.xxx.  |P address of target Modbus server
PLCData.ServerlPaddress XXX
MBTCP.CONTROL.EventCommand_ 502 or 2000  Service port of target Modbus server
PLCData.ServicePort
MBTCP.CONTROL.EventCommand_ 1 to 255 Slave address of target Modbus TCP/IP
PLCData.SlaveAddress to serial device, for backwards
compatibility
MBTCP.CONTROL.EventCommand_  1,2,3,4,5,6,1 Specifies the Modbus function to be
PLCData.ModbusFunctionCode 5,16 executed by the command.
MBTCP.CON'_I'ROL.EventCommand_ 0 to 9999 Specifies the register or digital point
PLCData.DeviceDBAddress address offset within the Modbus server.
The MBTCP Client will read or write
from/to this address within the server.
MBTCP.CONTROL.EventCommand_ 1 {5 125 Specifies the number of registers or
PLCData.PointCount (words) or digital points to be associated with the
1 to 800 command. Modbus Function Codes 5
(coils) and 6 ignore this field as they only apply

to a single data point.

MBTCP.CONTROL.EventCommand_
PLCData.Data

Data values associated with the
command

MBTCP.CONTROL.EventCommand_
PLCData.ErrorStatus

Command status after execution
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5.3.3.4 MBTCP.CONTROL.EventSequenceCommand

This tag array contains the values needed to build one Modbus TCP/IP
command, have it sent to a specific Client on the module, and control the
processing of the returned response block.

Tag Name Range Description
MBTCP.CONTROL.EventSequence 0Oorl Toggle to send Event Sequence
Command.Trigger Command.
0 = Disable, 1 = Enable
MBTCP.CONTROL.EventSequence 0to 19 Client ID associated with the command to
Command.ClientID be executed
MBTCP.CONTROL.EventSequence  xxxX.XxX.xxX.  |IP address of target Modbus server
Command.ServerlPaddress XXX
MBTCP.CONTROL.EventSequence 502 or 2000  Service port of target Modbus server
Command.ServicePort
MBTCP.CONTROL.EventSequence 1 to 255 Slave address of target Modbus TCP/IP to
Command.SlaveAddress serial device, if applicable
MBTCP.CONTROL.EventSequence (g 479 Specifies the module’s internal database
Command.InternalDBaddress (word-level)  register to be associated with the
or command. Allowable range is 0 to 479 for
Modbus Function Codes 3, 4, 6, or 16,
0 to 3839 and 0 to 3839 for Modbus Function Codes
(bit-level) 1.2.5, or 15,
MBTCP.CONTROL.EventSequence 1 g 125 Specifies the number of registers or digital
Command.RegisterCount (words) points to be associated with the
or go_mmandH_Mfc_)dIZUS FijlnctionI Codels 5and
ignore this field as they only apply to a
1 to 800 single data point.
(coils)
MBTCP.CONTROL.EventSequence 0,1,2,3 Defines if the data received from the
Command.SwapCode Modbus server is to be ordered differently
than received from the server device.
This parameter is helpful when dealing
with floating-point or other multi-register
values, as there is no standard method of
storage of these data types in server
devices.
MBTCP.CONTROL.EventSequence 1,2,3,4,5,6,1 Specifies the Modbus function to be
Command.ModbusFC 5,16 executed by the command.
MBTCP.CONTROL.EventSequence 010 9999 Specifies the register or digital point
Command.DeviceModbusAddress address offset within the Modbus server
device. The MBTCP Client will read or
write from/to this address within the
server.
MBTCP.CONTROL.EventSequence Event Sequence Command Number
Command.SequenceNumber
MBTCP.CONTROL.EventSequence 0,1, or-1 Event Sequence Command Returned

Command.StatusReturned

0 = Fail
1 = Success
-1 = Client disabled /inactive

MBTCP.CONTROL.EventSequence
Command.CmdInQue

Number of Event Sequence commands in
queue
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5.3.3.5 MBTCP.CONTROL.Time
This array allows the processor to get or set module time.

Tag Name Range Description
MBTCP.CONTROL.Time.SetTime Oorl Sends the PLC time to the module
0 = Disable, 1 = Enable

MBTCP.CONTROL.Time.GetTime Oorl Retrieves the time from the module to PLC
0 = Disable, 1 = Enable

MBTCP.CONTROL.Time.Year 0109999 Four digit year value. Example: 2014

MBTCP.CONTROL.Time.Month 1to 12 Month

MBTCP.CONTROL.Time.Day 1to 31 Day

MBTCP.CONTROL.Time.Hour Oto 23 Hour

MBTCP.CONTROL.Time.Minute 0to 59 Minute

MBTCP.CONTROL.Time.Second 0 to 59 Second

MBTCP.CONTROL.Time.Milliseconds 0 to 999 Millisecond

MBTCP.CONTROL.Time.Error Oor-1 0 = OK, -1 = Error present

5.3.3.6 MBTCP.CONTROL.ClientServerControl
This array allows the control and retrieval of driver command active bits.

Tag Name Range Description
MBTCP.CONTROL.ClientServer 0Oor1 Toggle Client/Server Control

Control.Trigger

0 = Disable, 1 = Enable

MBTCP.CONTROL.ClientServer 0Oor1l
Control.ActiveServer

Server active state:
0 = Disable, 1 = Enable

MBTCP.CONTROL.ClientServer
Control.ActiveClient 0to9

Client O - 9 bit map for active status of
clients

MBTCP.CONTROL.ClientServer 0Oor1
Control.ActiveClientCmd[x]

Client 0 to 9 command active bits. One
word for each Client. Each bitis a
command. 0=Disable, 1=Enable

MBTCP.CONTROL.ClientServer Oor1l
Control.GetStatus

Toggle request for status
0 = Disable, 1 = Enable

MBTCP.CONTROL.ClientServer Oor1l
Control.ServerStatus

Server active state
O=Disabled, 1= Enabled

MBTCP.CONTROL.ClientServer
Control.Client_Oto9Status

Client O - 9 bit map for active status of
clients

MBTCP.CONTROL.ClientServer 0or1
Control.ClientCmdStatus[x]

Clients 0 to 9 command active bits. One
word for each Client. Each bitis a
command. O=Disabled, 1=Enabled

5.3.3.7 MBTCP.CONTROL.ResetStatus

This array resets the module along with client and server status tags.

Tag Name Range

Description

MBTCP.CONTROL.ResetStatus. 0Oor1l
Trigger

Toggle reset control
0 = Disable, 1 = Enable

MBTCP.CONTROL.ResetStatus. 0 or x
Module

Reset Module status (0=no, else yes with
any none-zero value)

MBTCP.CONTROL.ResetStatus. 0 orx
Server

Reset Server status (0=no, else yes with
any none-zero value)

MBTCP.CONTROL.ResetStatus. 0 or x
Client

Reset Client status (0=no, else yes with
any none-zero value)
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5.3.3.8 MBTCP.CONTROL.EventSequenceCounts
This tag triggers the counting of the event sequence operation.

Tag Name Range Description
MBTCP.CONTROL.EventSequence 0Oorl Triggers the counting of Event Sequence
Counts 0 = Disable, 1 = Enable

5.3.3.9 MBTCP.CONTROL.EventSequenceStatus
This tag triggers the request for the event sequence status.

Tag Name Range Description
MBTCP.CONTROL.EventSequence Oorl Triggers Event Sequence Status read
Status 0 = Disable, 1 = Enable

5.3.3.10 MBTCP.CONTROL.GetGeneralStatus
This tag triggers the request for the general status of the module.

Tag Name Range Description
MBTCP.CONTROL.GetGeneral 0Oor1l Triggers general status read
Status 0 = Disable, 1 = Enable

5.3.3.11 MBTCP.CONTROL.GetEventDataStatus
This tag triggers the request of the event status.

Tag Name Range Description
MBTCP.CONTROL.GetEventData 0Oor1l Triggers Event Status read
Status 0 = Disable, 1 = Enable

5.3.3.12 MBTCP.CONTROL. ColdBoot
This tag triggers the processor to Coldboot the module (full reboot).

Tag Name Range Description
MBTCP.CONTROL.ColdBoot 0Oor1l Triggers a cold boot of the module
0 = Disable, 1 = Enable

5.3.3.13 MBTCP.CONTROL.WarmBoot
This tag triggers the processor to Warmboot the module (driver reboot).

Tag Name Range Description
MBTCP.CONTROL.WarmBoot Oorl Triggers a warm boot the module
0 = Disable, 1 = Enable
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5.3.4 MBTCP.STATUS
This array contains the status information of the module.

5.3.4.1 MBTCP.STATUS.Block
This array contains block status.

Tag Name

Description

MBTCP.STATUS.Block.Read

Total number of read blocks transferred
from the module to the processor

MBTCP.STATUS.Block.Write

Total number of write blocks transferred
from the processor to the module

MBTCP.STATUS.Block.Parse

Total number of blocks successfully
parsed that were received from the
processor

MBTCP.STATUS.Block.Event

Total number of event command blocks
received from the processor

MBTCP.STATUS.Block.Cmd

Total number of command blocks
received from the processor

MBTCP.STATUS.Block.Err

Total number of block transfer errors
recognized by the module

5.3.4.2 MBTCP.STATUS.ClientStatus
This array contains the status of a specific MBTCP Client (0 — 9).

Tag Name

Description

MBTCP.STATUS.ClientStatus.

Request

Initiates request for Client Status block from
module when set to 1

MBTCP.STATUS.ClientStatus.

ClientlD

Specifies Client (0 - 9) to request status data
from

MBTCP.STATUS.ClientStatus.

CommandRequests

Total number of requests made from this port to
server devices on the network

MBTCP.STATUS.ClientStatus.

CommandResponses

Total number of server response messages
received on the port

MBTCP.STATUS.ClientStatus.

CommandErrors

Total number of command errors processed on
the port. These errors could be due to a bad
response or command

MBTCP.STATUS.ClientStatus.

Total number of messages sent out of the port

Requests

MBTCP.STATUS.ClientStatus.  Total number of messages received on the port
Responses

MBTCP.STATUS.ClientStatus.  Total number of message errors sent out of the
ErrorsSent port

MBTCP.STATUS.ClientStatus.  Total number of message errors received on the
ErrorsReceived port

MBTCP.STATUS.ClientStatus.  Bitmap indicating general module configuration
ConfigErrorword errors

MBTCP.STATUS.ClientStatus.

CurrentError

Most recent error code recorded for the Client

MBTCP.STATUS.ClientStatus.

LastError

Previous most recent error code recorded for the
Client

MBTCP.STATUS.ClientStatus.

CmdErrors[x]

Command error code for each command (0-15)
on the specified Client's command list
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5.3.4.3 MBTCP.STATUS.EventSeqStatus
This array contains the status of the event command queue.

Tag Name Description
MBTCP.STATUS.EventSeqStatus.  Specifies Client (0 - 9) to request event
ClientID status data from
MBTCP.STATUS.EventSeqgStatus.  Number of Event Sequence Messages in
MessageCount block (0 to15)

MBTCP.STATUS.EventSeqStatus.  Sequence Number returned Error Code
SegNum_RetErrCode[X]

5.3.4.4 MBTCP.STATUS.EventSeqCounts
This array indicates the number of commands waiting in the command queue.

Tag Name Description

MBTCP.STATUS.EventSeqCounts. Event command quantity waiting in queue

ClientCmdCount_EventSeqMessage

[X] There are two bytes of status data per
Client. See below for more details.

Byte 1: Number of Event sequence commands for which status has not yet been
retrieved (up to 15). This corresponds to the
MNETC.STATUS.EventSeqCmdPending.Client[x]_QueueCount controller tag.

Byte 2: Total number of commands waiting in the command queue. This includes
Event Commands, Event Commands with Sequence Numbers, and Command
Control messages. This corresponds to the
MBTCP.STATUS.EventSeqStatus.MessageCount controller tag.
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5.3.45 MBTCP.STATUS.GeneralStatus

This array contains the general status of the module including firmware revision
and general communication status.

Tag Name

Description

MBTCP.STATUS.GeneralStatus.

ExpectedWriteBlock

Contains the next write block ID number

MBTCP.STATUS.GeneralStatus.

ProgramScanCount

Program cycle counter — increments each time
a complete program cycle occurs in the
module

MBTCP.STATUS.GeneralStatus.

ProductCode

Product code

MBTCP.STATUS.GeneralStatus.

ProductVersion

Firmware revision level number

MBTCP.STATUS.GeneralStatus.

OperatingSystem

Operating level number

MBTCP.STATUS.GeneralStatus.

RunNumber

Run number

MBTCP.STATUS.GeneralStatus.

ReadBlockCount

Total number of read blocks transferred from
the module to the processor

MBTCP.STATUS.GeneralStatus.

WriteBlockCount

Total number of write blocks transferred from
the processor to the module

MBTCP.STATUS.GeneralStatus.

ParseBlockCount

Total number of blocks successfully parsed
that were received from the processor

MBTCP.STATUS.GeneralStatus.

CmdEventBlockCount

Total number of event command blocks
received from the processor

MBTCP.STATUS.GeneralStatus.

CmdBlockCount

Total number of command blocks received
from the processor

MBTCP.STATUS.GeneralStatus.

ErrorBlockCount

Total number of block transfer errors
recognized by the module

MBTCP.STATUS.GeneralStatus.

ClientOCmdExecutionWord

Each bit in this word is used to enable/disable
the commands for client 0.
0=Disable, 1=Enable

MBTCP.STATUS.GeneralStatus.

Clientlto9CmdExecutionWord

Each bit in each of the 10 words is used to
enable/disable the commands for Clients 1 to
9. 0=Disable, 1=Enable

MBTCP.STATUS.GeneralStatus.

EventSegReady

Bit mapped (1 bit per client 0 - 9)
Bit=0, no event sequence status data ready
Bit=1, event sequence status data ready

MBTCP.STATUS.GeneralStatus.

MNetRequestCount

Increments each time an encapsulated
Modbus TCP/IP (Service port 2000) request is
received.

MBTCP.STATUS.GeneralStatus.

MNetResponseCount

Increments each time an encapsulated
Modbus TCP/IP (Service port 2000) response
message is sent.

MBTCP.STATUS.GeneralStatus.

MnetErrorSent

Increments each time an error is sent from a
server on service port 2000.

MBTCP.STATUS.GeneralStatus.

MNETErrorReceived

Increments each time an error is received from
a server on service port 2000.

MBTCP.STATUS.GeneralStatus.

MBAPRequestCount

Increments each time a MBAP (Service port
502) request is received.

MBTCP.STATUS.GeneralStatus.

MBAPResponseCount

Increments each time a MBAP (Service port
502) response message is sent.

MBTCP.STATUS.GeneralStatus.

MBAPErrorSent

Increments each time an error is sent from the
server on service port 502.

MBTCP.STATUS.GeneralStatus.

MBAPErrorReceived

Increments each time an error is received from
a server on service port 502.
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5.3.4.6 MBTCP.STATUS.GetEventDataStatus
This array contains the status of the event command last executed.

Tag Name Description

MBTCP.STATUS.GetEventData
Status.ClientRecordsCount

Number of clients contained in block

MBTCP.STATUS.GetEventData
Status.Status

Two words per Client.
Word 1= Client (0 - 9)

Word 2= Error code for last executed
command for corresponding client

5.3.5 MBTCP.UTIL

The array is used for internal ladder processing. It should not be modified.

Tag Name

Description

MBTCP.UTIL.ReadDataSizeGet

Read Block transfer size (240)

MBTCP.UTIL.WriteDataSizeGet

Write Block transfer size (240)

MBTCP.UTIL.ReadDataBIkCount

Number of Read Data blocks (1)

MBTCP.UTIL.WriteDataBlkCount

Number of Write Data blocks (1)

MBTCP.UTIL.RBTSremainder

Not used for this module

MBTCP.UTIL.WBTSremainder

Not used for this module

MBTCP.UTIL.Blockindex

Not used for this module

MBTCP.UTIL.LastRead

Latest Read Block ID received from the
module. (0 or 1)

MBTCP.UTIL.LastWrite

Latest Write Block ID to be sent to the
module. (0 or 1)

MBTCP.UTIL.LastWritelnit

Latest Write Block ID used during
initialization

MBTCP.UTIL.ConfigFile [ ] Array

Holds variables for configuration file
transfer

MBTCP.UTIL.ConfigFile.WordLength

Length of configuration data to be
included in block transfer

MBTCP.UTIL.ConfigFile.BlockCount

Block transfer count for transferring the
whole configuration file from PLC to the
Module

MBTCP.UTIL.ConfigFile.FileOffset

Offset in configuration file to use as a
starting point for copying over
configuration data

MBTCP.UTIL.ConnectionlnputSize

Size of Connection Input array (242)

MBTCP.UTIL.BlockTransferSize

Size of backplane transfer blocks (240)

MBTCP.UTIL.SlotNumber

Slot number of the module in the rack

MBTCP.UTIL.CommandControlPending

Waiting for response from module

MBTCP.UTIL.CommandControlWrite
BlockID

Block ID for Command Control

MBTCP.UTIL.EventCommandDBData
Pending

Keeps an Event Command with Data
message from being sent to the module
before the previous Event Command
with Data is completed

MBTCP.UTIL.EventCmd_DBData
BlockID

Block ID of last read block

MBTCP.UTIL.EventCmd_DBDataWrite
EventBlockID

Event response write block ID.

MBTCP.UTIL.EventCmd Processor

Event Command Processor Data
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DataPending

Pending — Yes (0) or No (1)

MBTCP.UTIL.EventCmd_Processor
DataBlockID

Event Command processor data block ID

MBTCP.UTIL.EventSeqCmdPending

Event Sequence Command Pending —
Yes (0) or No (1)

MBTCP.UTIL.EventSeqCmdBlockID

Event Sequence Command Block ID

MBTCP.UTIL.EventSeqCmdWriteEvent
BlockID

Event Sequence Command Write Event
Block ID

MBTCP.UTIL.PassThrough Array

Holds variables used for processing
pass-through messages

MBTCP.UTIL.ClientServerControl
BlockID

Client and Server Control Block ID

MBTCP.UTIL.ClientStatusPending

Client Status Pending — Yes (0) or No (1)

MBTCP.UTIL.ClientStatusWriteBlockID

Client Status Write Block ID

MBTCP.UTIL.EventSeqgStatusPending

Event Sequence Status Pending — Yes
(0) or No (1)

MBTCP.UTIL.EventSeqStatusWrite
BlockID

Event Sequence Status Write Block 1D

MBTCP.UTIL.EventSeqCountsWrite
BlockID

Event Sequence Counts Write Block ID

MBTCP.UTIL.EventSeqCountsPending

Event Sequence Counts Pending — Yes
(0) or No (1)

MBTCP.UTIL.TimeWriteBlocklD

Time Write Block ID

MBTCP.UTIL.ResetStatusWriteBlockID

Reset Status Write Block ID

MBTCP.UTIL.GetEventDataStatus
BlockID

Get Event Data Status Block ID
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6 Diagnostics and Troubleshooting

In This Chapter

o Ethernet LED INICAOrS .......ccoiiviiieiiiiieiieie e 91
¢ LED Status INAICALOIS.........vvveiiiiie ettt 92
< Connecting the PC to the Module's Ethernet Port.............ccccceeeiiiinnee. 94
% Using the Diagnostics Menu in ProSoft Configuration Builder............... 97
s Communication Error COUES ..........cceuiiiriiiiiieiiienie e 103

The module provides information on diagnostics and troubleshooting in the
following forms:

e 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.

ProSoft Technology, Inc. Page 91 of 152
June 8, 2016



Diagnostics and Troubleshooting MVI69L-MBTCP ¢ CompactLogix Platform
User Manual Communication Module

6.1 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.

6.2 LED Status Indicators

ETH CFG
CLT BP
SRV OK

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

LED Color Indication
ETH Green Application is running and Ethernet is ready
Off Application is not running
CLT Red Exception response received from the server; bad address,
command, etc
SRV Red Exception message received from the client
Green Configuration is OK

Amber Configuration state

Off Application is not running or backplane has failed
BP Red Processor is not in RUN mode

Green (Flashing) BP transfer is operational

Amber Initialization state

Off Application is not running
OK Red Application is not running

Green Application is running

During module configuration, the OK LED will be red and the BP LED will be on.
If the BP ACT and OK LEDs blink at a rate of every one-second, this indicates a
serious problem with the module. Call ProSoft Technology technical support to
arrange for repairs.
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6.2.1 Clearing a Fault Condition

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

To clear the condition, follow these steps:

Turn off power to the rack.

Remove the card from the rack.

Verify all jumpers are set 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
CompactLogix controller.

ObhwWNEF

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.

6.2.2 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 it 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
flashes could exist between the processor and any installed 1/0 module, not just
the MVI69L-MBTCP. Verify all modules in the rack are configured
correctly.

Module Errors

Problem Description Steps to take

BP LED remains OFF This indicates that backplane transfer operations are failing. Connect to
or blinks slowly the module’s Configuration/Debug port to check this.

To establish backplane communications, verify the following items:
=  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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6.3 Connecting the PC to the Module's Ethernet Port

With the module securely mounted, connect one end of the Ethernet cable to the
ETH1 Port, and the other end to an Ethernet hub or switch accessible from the
same network as the PC. Or, connect directly from the Ethernet Port on the PC
to the ETH 1 Port on the module.

Y N
— )
— . [ ETH 'g:ﬁ :
FORCE == O == | OK ==
BATT = DCHO== ————— - —\?/‘-
~r Allen-Bradley - K -
CompactLogix L35E Prosm

= T-m

1) 4

ETHERNET/IP
100 BASET

HANNEL O
ISOLATED

6.3.1 Setting Up a Temporary IP Address

Important: ProSoft Configuration Builder locates MVIGOL-MBTCP 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 (PCB), select the MVIGIL -
MBTCP module. (For instructions on opening and using a project in PCB,
please refer to Chapter 2.)

=7 Default Project
=2 Default Location

2 N VIGSL-MBTCP
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2 Click the right mouse button to open a shortcut menu. On the shortcut menu,

choose DIAGNOSTICS.

=1 Default Project
=2l Default Location

M N MVIGAL-MBTCP

Delete
Rename

Copy
Paste

Choose Module Type
Configure

Verify

View Cenfiguration

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

Add BExternal File

Export AOI File
Download from PC to Device

Upload from Device to PC

Diagnostics

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

L

(=) S[EE] l]

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. Select the module, then right-click and
choose ASSIGN TEMPORARY IP.

rﬂ Prosoft Discovery Service =RICN X

5 : 00000001
L MVIESL-MBTCF
L]
L L - Assign Temporary IP

Device Details

Remove Temporary 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.

o

B Assign Temporary [P Address  |L= S X

Temporary IP- |1D5. 102. 0 .233 |

Network Mask: | 255. 255 .255 . 0 |

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 page 58.

6 Close the ProSoft Discovery Service window. Enter the temporary IP address
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.

7 If the Test Connection is successful, click CONNECT. The Diagnostics menu
will display in the Diagnostics window. At this point, the module has been
established on the Ethernet network with a unique IP address.
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6.4 Connecting to the Diagnostics Menu in ProSoft Configuration Builder

ProSoft Configuration Builder (PCB) provides diagnostic menus for debugging

and troubleshooting.

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 Default Project
5-f Default Location

=8 O MVI6L-METCP

2 On the shortcut menu, choose DIAGNOSTICS.

=1 Default Project
=2l Default Location

2 ' MVIGIL-MBTCP

Delete
Rename

Copy
Paste

Choose Module Type
Configure

Verify

View Cenfiguration

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

Add BExternal File

Export AOI File

Download from PC to Device
Upload from Device to PC
Diagnostics
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3 After the Diagnostics window opens, click the SETUP CONNECTION button to
browse for the module’s IP address.

’ oll2lAl=] ]

Click to set up connection

4 In the Ethernet field of the Connection Setup dialog box, enter the current IP
address, whether it is temporary or permanent. Click the TEST CONNECTION
button to verify that the module is accessible with the current settings.

Connection Setup @

Select Connection Type: | Ethernet -

Ethernet
| m .1 . 3 .186

ProSaft Digcovery Service [PDS)

Browse Device(s]

CIPconnect

| t192.168.0.100 p:1 = 0456

Test Connection '- Connectl Cancel |
T —

[ 4

5 If the Test Connection is successful, click CONNECT. The Diagnostics window
is now accessible.
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6.4.1 Diagnostics Menu

The Diagnostics menu is available through the Ethernet configuration port. The

menu is arranged as a tree structure.

a Diagnaostics

e

Connection Leg  Module

B B ]

i
E-gh MODULE
“Wersion
Config
NIC Status
i-[d| Static ARP
E-ofa BACKPLANE
‘ Status
B g% SERVERS
Config
5-- Status
DATABASE
ASCIH
Decimal

Hex

g Float

E-o% MBTCP CLIENT O
Config

Status

: Cormmand List
“-[d Command Status
[, MBTCP CLIENT 1
E-%, MBTCP CLIENT 2
)

m,

select item within "MVIe9L-MBTCP" for diagnostic information

Time : 15.18.35-|

LimTem h J
Path "Ethernet - 101.3.186"
6.4.2 Monitoring General Information
Use the MODULE>Version menu to view module version information.
"a Diagnostics @1

Cennection Log  Module

J_al it

B MVIESLMBTCP
El-gf MODULE

EI0F
Config
MIC Status
Static ARP
g%, BACKPLANE
Status
Elaf SERVERS

Command List

: Cammand Status
5% MBTCP CLIENT 1
[l-gfa MBTCP CLIENT 2
)

Path "Ethemet - 10.1.3.186"

m

MVIGIL-MBTCP > MODULE > version :

PRODUCT MNAME CODE IMTEL
SOFTWARE REVISION LEVEL :1.01
OPERATING SYSTEM REVISION 10313
RUN NUMBER $2101
PROGRAM SCAN COUNTER 136272
IP ADDRESS

ETHERNET ADDRESS (MAC)

:10.1.3.186
:00:0d:8d:00:28:80
BACKPLANE DRIVER VERSION :0.01

BACKPLANE API WERSION :1.02

MODULE NAME IMVIGIL-MBTCP
VENDOR ID 1309

DEVICE TYPE 12

PRODUCT CODE 16013
SERIAL NUMBER ;00000001
REVISION :1.01

Time : 15.19.17 -|
[refresh Ccounter: 7]
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6.4.3 Monitoring Network Configuration Information
Use the MODULE>NIC Status menu to view the Ethernet network configuration

information.

a Diagnostics

Connection Leg  Module

a=| 998

B MVIBILMBTCP
g8, MODULE
Wersion

: Static: ARP
El-gf BACKPLANE
P 4 Status
SERVERS

(dl Config
Status
TABASE
ASCIH
Decimnal

Hex

Float

El g% MBTCP CLIENT O
Config

Status

; Command List
: Comnmand Status
g8 MBTCP CLIENT 1
[l MBTCP CLIENT 2
A

m

MVIGIL-METCP > MODULE > NIC Status :

Link status

Link Lost
Auto-negotiation

speed

puplex

ETHERNET ADDRESS (MAC)
IP Address

Sub-Net Mask

Gateway

ILINK OK
i1

Hel))

2100

IFULL-DUPLEX
:00:0d:8d:00:28:80
:10.1.3.186
:255.255.

:0.0.0.0

Time : 15.20.41 -|
[refresh Counter: 4]

255.0

............ =
Path "Ethernet - 10.1.3.186"

6.4.4 Monitoring Backplane Status Information

Use the BACKPLANE>Status menu to view the backplane information.

'a Diagnostics ﬁ

Connection Log Maodule

e ] ]

I MVIESLMBTCP
El-gf MODULE

: Wersion
Config

NIC Status
Static ARP
El-g BACKPLANE

L -EEm
El-af SERVERS
Config
Status

Bl g, DATABASE
ASCI
Decimal

; Hex

E Float

El-gha MBTCP CLIENT O
Config

Status
Command List
Command Status
[l MBTCP CLIENT 1
[y MBTCP CLIENT 2
- B

Path “Ethernet - 10.1.3.186"

mn

MVIG9L-MBTCP > BACKPLANE > STatus :

Processor State
Need Configuration File
Retry

BP Status

Fail cnt

Read

write

parsing

Error

Event

Command

H:UT!
IND
:0
10K

:0
150748
150749
150748
:0
:0
:0

Time : 15.21.35 -|
[refresh counter: 7]
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6.4.5 Modbus Server Driver Information

The SERVERS menu includes the following submenus:
-Module Server Configuration
-Module Server Status

r )
1 Diagnostics &
Connection Log Module

A gllde

' MVIESLMBTCF - Time : 15.22.24 -|
El-ga MVIGIL-MBTCP > SERVERS > Config : [Refresh Counter: 3]

Start Active iYes
Active 1Yes
pass-Through Mode :No Pass-Through
Fj‘oat Flag H
Float Start :7000
& s BACKPLANE Float offset :
ke output offset 0
Bit Input offset :0
Holding Register offset H
HY
6

m

word Input offset
Connection Timeout

(1% MBTCP CLIENT 1
g%, MBTCP CLIENT 2

B ammem s o S J

Path "Ethemet - 10.1.3.186"

rg Diagnostics @‘

Connection Log Module

Al glae

I MVIBILMETCR = Time : 15.26.48 -
gt MODULE MVI69L-MBTCP > SERVERS > Status : [refresh Counter: 3]
Start Active iYes
Active 1Yes
MNET SERVER iPort 2000
Number of Requests :0
Number of Responses :0
E‘ﬁgﬁ BACKPLANE Number of Errors Received :0
Number of Errors Sent :0
MBAP SERVER tPOrtT 502
= Number of Requests 10
Number of Responses HY,
Number of Errors rReceived 10
Mumber of Errors sent 0
[#l-a% METCP CLIENT 1
(-, MBTCP CLIENT 2
B uammen e o g J
Path "Ethemet - 10.1.3.186"
. ]
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6.4.6 Monitoring Data Values in the Module’s Database

Use the DATABASE>Decimal menu to view the contents of the

MVI69L-MBTCP

module’s internal database. Data values can also be viewed in ASCII,

Hexadecimal, and Float format.

r
g Diagnaostics

e

Connection Leg  Module

e

U MVIESLMETCR
NN

MODULE DATABASE 0 to 99 (Decimal) :

“Wersion

Config

NIC Status

Static: ARP

- CKPLANE

: [ Status

B g% SERVERS

Config

[ Status

E-gf DATABASE

[ s
oecn|

Hex

Float

E-o% MBTCP CLIENT O

i Config

Status

m

coooooo0OO
CoOC0O00COo000
coocooOoOo00D
[=Y=T=YToYol=T=F=F=]
cocooOoOo00O
coocooOoo00D

e R

scroll Up/Down

Command List
[ Command Status
[, MBTCP CLIENT 1
E-%, MBTCP CLIENT 2
- 2

Path "Ethernet - 10.1.3 186"

wwwww

Time : 15.27.34 «
[refresh counter: 7]

[=1=T=Y=T-Yol=T=F=F=)
[=Y=T=YToYol=T=F=F=]
cocooOoOo00O

6.4.7 Modbus Client Driver Information

The MBTCP CLIENT X menus include the following submenus:
-Client x Configuration

-Client x Status

-Client x Command List

-Client x Command Status

g Diagnaostics

e

Connection Leg  Module

e

I MIGILMETCR
- MODULE
(o, BACKPLANE

MVIBIL-MBTCP > MBTCP CLIENT 0 = Config :

Enabled iYes
Egf SERVERS start Active Yes
% DATABASE Err/stat PTr 1
cmd Err Ptr -1
Min €md Delay 110
Resp Timeout 11000
Retry Count :0
Fommand Lit Floar rade Y000
; Cemmand Status Float offset 0
g%, MBTCP CLIENT 1 ARP Timeout :5
g% MBTCF CLIENT 2 cmd Err Delay HY)
MBAP Port Override N

g% MBTCP CLIENT 3
g%, MBTCP CLIENT 4
s MBTCP CLIENT 5
g% MBTCP CLIENT B
E-gf MBTCP CLIENT 7
g% MBTCP CLIENT 8
4B MBTCP CLIENT 9

Path "Ethernet - 10.1.3.186"

Time : 15.28.40 -]
[refresh counter: 4]
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6.5 Communication Error Codes

Standard Modbus Protocol Exception Code Errors

Code

Description

lllegal Function Code

lllegal Data Address

lllegal Data Value

Failure in Associated Device

Acknowledge

|| |WIN|F

Busy, Rejected Message

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

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

MBTCP Client-Specific Errors

Code Description

-33 Failed to connect to server specified in command
-36 MBTCP command response timeout

-37 TCP/IP connection ended before session finished

Note: If an error code is reported that is not listed above, check with the documentation of the end
device. Device-specific error codes can be produced by the end device.
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6.6 Connecting to the Module’s Webpage

The module's internal web server provides access to module version and status
information, as well as the ability to set the date and time, reboot the module, and
download firmware upgrade to the module. Once an IP address has been
assigned to the module, access to the webpage can be done in a web browser.
Connectivity can also be done using ProSoft Discovery Service in PCB
Connection Setup menu shown below.

1 In ProSoft Discovery Service, right-click the icon to open a shortcut menu.

r 3
Prosoft Discovery Service ol
- 7
Q @
| Assign Temporary IP
Device Details
Remove Temporary IP

| View module's webpage

Select for PCB

Click the search icon to begin the browse

[S 4

2 On the shortcut menu, choose VIEW MODULE’S WEBPAGE. It will launch your
default web browser and open the webpage.

]

TECHNOLOGY

FUNCTIONS

) Modbus TCP/IP Module for CompactLogix
giclinrsy MVIG9L-MBTCP

» Set Date & Time RESOURCES
» Reboot Module

Module Name MVIG9L-MBTCP ProSoft

—_— Ethernet Address (MAC)  00:0D:8D:00:28:80 Technology
» Technical IP Address 10.1.3.186 Modbus
Support Product Revision 1.01.010 2.6.33.7 #7 Organization

» Homepage Firmware Version Date 03/21/13 - 01

Serial Number 00000001

Status Running

Uptime 00:40:51
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7.1  Product Specifications

The MVI69L-MBTCP (Modbus TCP/IP Communication Module) allows Rockwell
Automation CompactLogix /0O compatible processors to interface easily with
other Modbus TCP/IP protocol compatible devices.

The module acts as an input/output communications module between the
Modbus TCP/IP network and the CompactLogix backplane. The data transfer
from the CompactLogix processor is asynchronous from the actions on the
Modbus TCP/IP network. Databases are user-defined and stored in the module
to hold the data required by the protocol.

e Single-slot, 1769 backplane-compatible
Ladder Logic is used for data transfer between module and processor.
Sample Add-On Instruction file included.

¢ Configuration data obtained from and stored in the processor.

e Supports CompactLogix processors with 1769 1/O bus capability and at least
500 mA of 5 Vdc backplane current available.

7.1.1 General Specifications - Modbus Client/Server

Specification

Description

Communication
parameters

Supports Modbus MBAP and encapsulated (Server) messaging
10/100 Base-T Ethernet-compatible interface

Modbus Modes

Client driver supports up to ten connections for active reading
and writing of data with Modbus TCP/IP compatible devices

Server driver supports connections to one Modbus TCP/IP Client
using Service Port 502 with standard MBAP messaging, and one
Client using Modbus RTU/ASCII on Service Port 2000 (and
others)

Floating Point
Data

Floating point data movement supported, including configurable
support for Enron, Daniel®, and other implementations

Modbus Function
Codes Supported

1: Read Coil Status 15: Force( Write) Multiple Coils

2: Read Input Status 16: Preset (Write) Multiple

3: Read Holding Registers Holding Registers

4: Read Input Registers 17: Report Server ID (Server

5: Force (Write) Single Coill Only)

6: Preset (Write) Single 22: Mask Write Holding
Holding Register Register (Server Only)

8: Diagnostics (Server Only, 23: Read/Write Holding
Responds to Registers (Server Only)

Subfunction 00)
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7.1.2 Hardware Specifications

Specification

Description

Dimensions

Standard 1769 Single-slot module

Current Load

500 mA max @ 5 VDC

Power supply distance rating of 4 (L43 and L45
installations on first 2 slots of 1769 bus)

Operating Temp.

32° F to 140° F (0° C to 60°C)

Storage Temp.

-40° F to 185° F (-40° C to 85° C)

Relative Humidity

5% to 95% (with no condensation)

LED Indicators

Module OK Status
Backplane Activity
Ethernet Port Activity
Configuration Activity

Application/Diagnostics Port
(ETH 1)

Diagnostics over Ethernet connection
RJ45 Port

Shipped with Unit

DVD-001 Product DVD
RL-CBL025 Ethernet straight-though cable

ProSoft Technology, Inc.
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7.2

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.

Modbus TCP/IP is a Client/Server protocol. The Client establishes a connection
to the remote Server. When the connection is established, the Client sends the
Modbus commands to the Server. The MVI69L-MBTCP module can work as a

Client and as a Server.

The MVI69L-MBTCP module also works as an input/output module between
itself and the Rockwell Automation backplane and processor. The module uses
an internal database to pass data and commands between the processor and
Client and Server devices on Modbus networks.

Modbus Client

The MVI69L-MBTCP Modbus Client actively issues Modbus commands to
Modbus servers on the Modbus TCP/IP network, supporting up to 16 commands
for each Client. The Clients have an optimized polling characteristic that polls
servers with communication problems less frequently.

Command List Up to 16 commands per Client, each fully configurable for function,
server IP address, register to/from addressing and word/bit count.

Polling of command list  Configurable polling of command list, including continuous and on
change of data, and dynamically user or automatic enabled.

Status Data Error codes available on an individual command basis. In addition, a
server status list is maintained per active Modbus Client.

Modbus Server

The MVI69L-MBTCP Modbus Server driver permits a remote Client to interact
with all data contained in the module. This data can be derived from other
Modbus server devices on the network, through a Client port, or from the
CompactLogix processor.

Service Port MBAP messaging on Service Port 502
Encapsulated messaging on Service Port 2000
Status Data Error codes, counters and port status available
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7.2.1 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 Function Codes supported by the

module.

Function Code Definition Supported as Client Supported as Server
1 Read Coil Status 0x X X
2 Read Input Status 1x X X
3 Read Holding Registers 4x X X
4 Read Input Registers 3x X X
5 Set Single Coil 0x X X
6 Single Register Write 4x X X
8 Diagnostics X
15 Multiple Coil Write 0x X X
16 Multiple Register Write 4x X X
17 Report Server 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 server
device.

7.2.2 Read Coil Status (Function Code 01)

Query

This function allows the user to obtain the ON/OFF status of logic coils (Modbus
Ox range) used to control discrete outputs from the addressed Server only.
Broadcast mode is not supported with this function code. In addition to the Server
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 will be interrogated to obtain status data.

The addressing allows up to 2000 coils to be obtained at each request; however,
the specific Server device may have restrictions that lower the maximum
guantity. 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 (37 coils) from Server device number 11.
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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

Node Function DataStart Data Start Number of Number of Error Check
Address Code Point High  PointLow Points High Points Low Field (2 bytes)
0B 01 00 13 00 25 CRC
Response

The data is packed one bit for each coil. The response includes the Server
address, function code, quantity of data characters, the data characters, and
error checking. Data will be 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 follows. For coil quantities that are not even multiples of eight, the last
characters will be 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 Server interface device is serviced at the end of a controller's scan,
data will reflect coil status at the end of the scan. Some Servers will limit the
guantity of coils provided each scan; thus, for large coil quantities, multiple PC
transactions must be made using coil status from sequential scans.

Node Func Byte Data Coil Data Coil DataCoil Data Coil DataCoil Error Check
Address Code Count Status20 Status28 Status 36 Status 44 Status 52 Field (2
to 27 to 35 to 43 to 51 to 56 bytes)

0B 01 05 CD 6B B2 OE 1B CRC

The status of coils 20 to 27 is shown as CD (HEX) = 1100 1101 (Binary).
Reading from left to right, this shows that coils 27, 26, 23, 22, and 20 are all on.
The other Data Coil Status 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.

7.2.3 Read Input Status (Function Code 02)

Query

This function allows the user to obtain the ON/OFF status of discrete inputs
(Modbus 1x range) in the addressed Server PC Broadcast mode is not supported
with this function code. In addition to the Server 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 will be interrogated to
obtain status data.
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The addressing allows up to 2000 inputs to be obtained at each request;
however, the specific Server device may have restrictions that lower the
maximum quantity. 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 (22 coils) from Server number 11.

Node Function  Data Start Data Start Number of Number of Error Check

Address Code Point High Point Low Points High Points Low  Field (2 bytes)
0B 02 00 C4 00 16 CRC
Response

An example response to Read Input Status is as shown in Figure C4. The data is
packed one bit for each input. The response includes the Server address,
function code, quantity of data characters, the data characters, and error
checking. Data will be packed with one bit for each input (1=ON, 0=OFF). The
lower order bit of the first character contains the addressed input, and the
remainder follows. For input quantities that are not even multiples of eight, the
last characters will be 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 Server interface device is serviced at the end of a controller's scan,
data will reflect input status at the end of the scan. Some Servers will limit the
guantity of inputs provided each scan; thus, for large coil quantities, multiple PC
transactions must be made using coil status for sequential scans.

Node Func Byte Data Discrete Data Discrete =~ Data Discrete Error Check

Address Code Count Input 10197 to Input 10205 to  Input 10213 to Field (2 bytes)
10204 10212 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.
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7.2.4 Read Holding Registers (Function Code 03)

Query

This Function Code allows the user to obtain the holding registers (Modbus 4x
range) in the addressed Server. 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 obtain at each request; however, the
specific Server device may have restrictions 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 (3 registers) from
Server ID 11.

Node Function DataStart DataStart Number of Number of Error Check Field

Address Code Point High PointLow  Points High  Points Low (2 bytes)
0B 03 00 6B 00 03 CRC
Response

The addressed Server 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.

Because the Server interface device is normally serviced at the end of the
controller's scan, the data will reflect the register content at the end of the scan.
Some Servers will limit the quantity of register content provided each scan; thus
for large register quantities, multiple transmissions will be 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.

Node Function Byte Hi Lo Hi Lo Hi Lo Error Check Field
Address Code Count Data Data Data Data Data Data (2 bytes)
0B 03 06 02 2B 00 00 00 64 CRC
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7.2.5 Read Input Registers (Function Code 04)

Query

This Function Code obtains the contents of the controller's input registers from
the Modbus 3x range. These locations receive their values from devices
connected to the 1/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 Server 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 30009 in Server number 11.

Node Function  Data Start Data Start Number of Numberof  Error Check
Address Code Point High Point Low Points High Points Low  Field (2 bytes)
0B 04 00 08 00 01 CRC
Response

The addressed Server 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 Server interface is hormally serviced at the end of the controller's
scan, the data will reflect the register content at the end of the scan. Each PC will
limit the quantity of register contents provided each scan; thus for large register
guantities, multiple PC scans will be required, and the data provided will be form
sequential scans.

In the example below the register 30009 contains the decimal value 0.

Node Function Byte Data Input Data Input Error Check Field
Address Code Count Register High Register Low (2 bytes)
0B 04 02 00 00 CRC

7.2.6 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) will set the coil ON and the value zero will turn it OFF; all other
values are illegal and will not affect that coil.
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The use of Server address 00 (Broadcast Mode) will force all attached Servers to
modify the desired coil.

Note: Functions 5, 6, 15, and 16 are the only messages that will be recognized as valid for
broadcast.

The example below is a request to Server number 11 to turn ON coil 0173.

Node Function Data Start Data Start  Number of Number of  Error Check

Address  Code Point High Point Low Points High Points Low Field (2 bytes)
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.

Node Function Data Coil Point  Data Coil Point DataOn/ Data Error Check
Address Code High Low Off Field (2 bytes)
0B 05 00 AC FF 00 CRC

The forcing of a coil via MODBUS function 5 will be accomplished regardless of
whether the addressed coil 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 will be "hot".
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7.2.7 Preset Single Register (Function Code 06)

Query

This Function Code allows the user to modify the contents of a Modbus 4x range
in the server. This will write 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 Server address zero (Broadcast mode) all Server 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.

The example below is a request to write the value ‘3’ to register 40002 in server

11.

Node Function  Data Start Data Start Preset Data Preset Data Error Check

Address  Code Point High Point Low Register Register Field (2 bytes)
High Low

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.

Node Function  Data Register Data Register Preset Data  Preset Data Error Check
Address Code High Low Register High Register Low Field (2 bytes)
0B 06 00 01 00 03 CRC

7.2.8 Diagnostics (Function Code 08)

This Function Code provides a series of tests for checking the communication
system between a Client device and a server, or for checking various internal
error conditions within a server.

The function uses a two-byte sub-function code field in the query to define the
type of test to be performed. The server 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.
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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.

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 MVI69L-MBTCP 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)
0000 Any Echo Request Data
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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

The data fields in responses to other kinds of queries could contain error counts
or other data requested by the sub-function code.

L J

YES

A 4

NO
< Data Value == OK >

ExceptionCode = 03 L J

YES

k4

k

I Request Processing I
v

NO - -
< Diagnostic == OK >

v YES
ExceptionCode = 04

¥ ) 4

MB Server Sends mib_exception_rsp _.,®
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7.2.9 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 Server address 0 (Broadcast Mode) will force
all attached Servers 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.

Node Function Coil Coil Number Number Byte Force Force Error
Address Code Address Address of Coils of Coils Count Data Data Check
High Low High Low High20 Low 28 Field (2
to27 to29  bytes)
0B OF 00 13 00 0A 02 CD 01 CRC
Response

The normal response will be an echo of the Server address, function code,
starting address, and quantity of coils forced.

Node Function  Coil Coil Number of Number of Error Check

Address  Code Address Address Coils High  Coils Low Field (2 bytes)
High Low

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
will be hot.
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7.2.10 Preset Multiple Registers (Function Code 16)

Query

This Function Code allows the user to modify the contents of a Modbus 4x range
in the server. This will write up to 125 registers at time. Since the controller is
actively scanning, it also can alter the content of any holding register at any time.

Note: Function codes 5, 6, 15, and 16 are the only messages that will be recognized as valid for
broadcast.

The example below is a request to write 2 registers starting at register 40002 in
server 11.

Node Func Data Start Data Start Number Number Byte Data Data Data Data Error

Addrs Code Addrs Addrs of of Count High Low High Low Check
High Low Points  Points Field (2
High Low bytes)
0B 10 00 01 00 02 04 00 O0A O1 02 CRC
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.

Node Function  Data Start Data Start Number of Number of  Error Check
Address Code Address High  Address Low Points High Points Low Field (2
bytes)
0B 10 00 01 00 02 CRC
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7.3

Floating-Point Support

The movement of floating point data between the MBTCP module and other
devices is easily accomplished as long as the device supports IEEE 754 Floating
Point format. This IEEE format is a 32-bit single-precision floating-point format.

The logic necessary to move the floating-point data takes advantage of the COP
instruction in RSLogix 5000. The COP instruction is unique for data movement
commands in that it is an untyped function, meaning that no data conversion is
done when data is moved between controller tags with different data types (that
is, it is an image copy, not a value copy).

The COP instruction to move data from a floating-point controller tag into an
integer controller tag (something you would do to move floating-point values to
the module) is shown below.

ZOP
— Copy File —
Source FlostwriteData[0]
Dest MBTCP.DATA WiiteData[0]
Lencth 2

This instruction will move one floating-point value in two 16-bit integer images to
MBTCP.DATA.WriteData[0], which is an integer tag. For multiple floating-point
values increase the Length field by a factor of 2 per floating-point value.

The COP instruction to move data from MBTCP.DATA.ReadData[0], which is an
integer tag, to a floating-point tag (something you would do to receive floating-
point values from the module) is shown below.

COR
— Copy File -
Source MBTCP DATA ReadData[0]
Dest FlostReadData[0]
Lenigth 1

This instruction will move two 16-bit integer registers containing one floating point
value image into the floating-point tag. For multiple values increase the Length
field.

7.3.1 ENRON Floating-Point Support

Many manufacturers have implemented special support in their drivers for what is
commonly called the Enron version of the Modbus protocol. In this
implementation, addresses greater than 7000 are presumed to contain floating-
point values. The significance to this is that the count descriptor for a data
transfer now denotes the number of floating-point values to transfer, instead of
the number of words.
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7.3.2 Configuring Floating-Point Data Transfer

A question commonly asked by users is how to handle floatin-point data when
the module is used as a Modbus Client. This really depends on the server device
and how it addresses this application.

Just because your application is reading or writing floating-point data, does not
mean that you must configure the Float Flag, Float Start, and Float Offset
parameters within the module.

These parameters are only used to support what is typically referred to as Enron
or Daniel Modbus, where one register address must have 32 bits, or one floating-
point value. Below is an example:

Example #1

Modbus Address Data Type Parameter

47101 32 bit REAL TEMP Pump #1
47102 32 bit REAL Pressure Pump #1
47103 32 bit REAL TEMP Pump #2
47104 32 bit REAL Pressure Pump #2

With the module configured as a Client, you only need to enable these
parameters to support a write to this type of addressing (Modbus FC 6 or 16).

If the server device uses addressing as shown in Example #2, then you do not
need to do anything with the Float Flag or Float Start parameters, as this
addressing scheme uses two Modbus addresses to represent each floating=point

value:

Example #2

Modbus Address Data Type Parameter

47101 32 bit REAL TEMP Pump #1
47103 32 bit REAL Pressure Pump #1
47105 32 bit REAL TEMP Pump #2
47107 32 bit REAL Pressure Pump #2

Because each 32-bit REAL value is represented by two Modbus addresses
(example: 47101 and 47102 represent TEMP Pump #1), then you do not need to
set the Float Flag or Float Start for the module for Modbus FC 6 or 16 commands
being written to the server.

The next few pages show three specific examples.
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Specific Example #1: Client is issuing Modbus command with FC 16 (with Float Flag: Yes) to
transfer Float data to Server.

Maodbus Client Internal DB

i} Dana
'[ flent specific Maduwle parameters }
Fleat Flag ¥ 1500, 1501 [85.37]
Float Start :7100 1502, 1503 [22.886)
{ Madbus Contmand pavameters) 4980 4959
DE Foll Reg Swap Slave Func Address
Addr Delay Count Code Addr Code In Dev
1500 0© 2 1] 1 le 7100

\,
Modbus Server T '3‘ ...........
47101 [85.37)
The user needs to know what area in the Slave’s database has been 47102 [22.86)
detined for holding Floating values. In this example the Slave's Float
Startwas setat 47000 65,535
Internal DB

(Float specific module parameters)

Float Flag: "Y" tells the Client to consider the data values that need to be sent to
the Server as floating-point data where each data value is composed of 2 words
(4 bytes or 32 hits).

Float Start: Tells the Client that if this address number is <= the address number
in "Addr in Dev" parameter to double the byte count quantity to be included in the
Command FC6 or FC16 to be issued to the Server. Otherwise the Client will
ignore the "Float Flag: Y" and treat data as composed of 1 word, 2 bytes.

(Modbus Command parameters)

DB Addr - Tells the Client where in its database is the beginning of data to
obtain and write out to the Server device.

Reg Count - Tells the Client how many data points to send to the Server. Two
counts will mean two floating points with Float Flag: Y and the "Addr in Dev" =>
the "Float Start" Parameter.

Swap Code - Tells the Client how to orient the Byte and Word structure of the
data value. This is device dependent. Check Command Entry formats Section.

Func Code - Tells the Client to write the float values to the Server. FC16.
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Addr in Dev - Tells the Client where in the Server's database to locate the data.
In the above example, the Client's Modbus command to transmit inside the

Modbus packet will be as follows.

Server Function Addressin  Regcount Byte Count Data
address Code Device
DEC 01 16 7100 2 8 85.37 22.86
HEX 01 10 1BBC 0002 08 BD 7142 AA E148 41B6

In this example, the Client's Modbus packet contains the data byte and data word
counts that have been doubled from the amount specified by Reg Count due to
the Float flag set to Y. Some Servers look for the byte count in the data packet to
know the length of the data to read from the wire. Other servers know at which
byte the data begins and read from the wire the remaining bytes in the packet as

the data the Client is sending.

Specific Example#2: Client is issuing Modbus command with FC 16 (with Float Flag: No) to

transfer Float data.

Modbus Client

'[ flent specific Maduwle parameters }
Float Flag ‘N
Fleoat Start :7100

( Madbus Conmmand pavamelers)

D)

459

Internal DB
000

1500, 1501 [85.37]
1502, 1503 [22.86]

4989

DB Foll Reg Swap Slave Func Address
Addr Delay Count Code Addr Code In Dev
1500 0O 2 1] 1 le 7100
\,
Modbus Server 0aDana . .. .. "3‘ ...........
47101 [85.37)
The user needs to know what area in the Slave’s database has been
defined for holding Floating values. In this example the Slave’s Float
Starl wos set ut 47001, 65,55
Intarnal DB

Float Flag: "N" tells the Client to ignore the floating values and treat each
register data as a data point composed of 1 word, 2 bytes or 16 bits.

Float Start: Ignored.
DB Addr - same as when Float Flag: Y.

Reg Count - Tells the Client how many data points to send to the Server.

Swap Code - same as when Float Flag: Y.
Func Code - same as when Float Flag: Y.
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Addr in Dev - same as when Float Flag: Y as long as the Server's Float Flag =
Y.

In the above example, the Client's Modbus command to transmit inside the
Modbus packet will be as follows.

Server Function Addressin  Reg Byte Data
address Code Device Count Count

DEC 01 16 7100 2 4 85.37

HEX 01 10 1BBC 0002 04 BD 7142 AA

In this example, the Client's Modbus packet contains the data byte and data word
counts that have NOT been doubled from the amount specified by Reg Count
due to the Float Flag set to N. The Server looks for the byte count in the data
packet to know the length of the data to read from the wire. Because of
insufficient byte count, some servers will read only half the data from the Client's
transmission. Other servers will read all 8 bytes in this example because they will
know where in the packet the data starts and ignore the byte count parameter
inside the Modbus packet.

Specific Example#3: Client is issuing Modbus command with FC 3 to transfer Float data

from Server.
Maodbus Client Internal DB
L 4 Daca
[ et specific Module paramelers )
Float Flag :not applicable 3700, 3701 [37.25]
Float Start :not applicable 3702, 3703 [275.69)]
[ Mledbuy Command parameters) AT \ R )
DB Foll Reg Swap Slave Func Address
Addr Delay Count Code Addr Code In Dev
3700 0O 2 0 1 3 6100
/
Modbus Server 000,000 /
' 46101 [37.25)
The user needs o know what area in the Slave's datubuse has been 46102 [275.69]
defined for holding Fleating valves, In this example the Slave™s Floar ) )
Start was set at 46001, [
Internal DB

Float Flag: Not applicable with Modbus Function Code 3.
Float Start: Not applicable with Modbus Function Code 3.

DB Addr - Tells the Client where in its data memory to store the data obtained
from the Server.

Reg Count - Tells the Client how many registers to request from the Server.
Swap Code - same as above.
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Func Code - Tells the Client to read the register values from the Server. FC3.
Addr in Dev - Tells the Client where in the Server's database to obtain the data.

In the above example, the Client's Modbus command to transmit inside the
Modbus packet will be as follows.

Server address Function Code  Address in Device Reg count
DEC 01 3 6100 2
HEX 01 03 17 D4 00 02

In the above example the (Enron/Daniel supporting) Server's Modbus command
to transmit inside the Modbus packet will be as follows.

Server address Function Code Byte Count  Data
DEC 01 3 8 32.75 275.69
HEX 01 03 08 000042 03 D8 52 43 89

In the above example the (a NON-Enron/Daniel supporting) Server's Modbus
command that will be transmitted inside the Modbus packet will be as follows.

Server address Function Code Byte Count  Data

DEC 01 3 4 32.75
HEX 01 03 04 0000 42 03
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7.4 Function Blocks

Data contained in this database is paged through the input and output images by
coordination of the CompactLogix ladder logic and the MVI69L-MBTCP module's
program. Each block transferred from the module to the processor or from the
processor to the module contains a block identification code that describes the
content of the block.

Block ID Range

Description

-1000 to -1166

Get input image data for initialization

-1to -999 Dummy block

0 Read or write data for small data sets

1to 167 Read or write data blocks

2000 to 2019 Event Command blocks

3000 to 3019 Client status request/response blocks

4000 to 4019 Event Sequence Command blocks

4100 to 4119 Event Sequence Command Error Status blocks
4200 Get queue and event sequence block counts

5001 to 5016

Command Control blocks

8000 to 8019

Add Event with data for a client

8100 Get Event with data status

9250 Get general module status data

9500 Set driver and command active bits

9501 Get driver and command active bits

9956 Pass-through formatted block for functions 6 and 16 with word data
9957 Pass-through formatted block for functions 6 and 16 with float data
9958 Pass-through formatted block for function 5

9959 Pass-through formatted block for function 15

9960 Pass-through formatted block for function 22

9961 Pass-through formatted block for function 23

9970 Pass-through block for function 99

9972 Set module time using received time

9973 Pass module time to processor

9997 Reset status block

9998 Warm-boot control block

9999 Cold-boot control block
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7.4.1 Event Command Blocks

Blocks 2000 to 2019: Event Command

Event Command blocks send Modbus commands directly from the ladder logic to
the specified MBTCP Client x. The Event Command will be added to the high-
priority queue and will interrupt normal polling so this special command can be
sent as soon as possible.

Note: Overuse of Event Commands may substantially slow or totally disrupt normal polling. Use
Event Commands sparingly. Event Commands are meant to be used as one-shot commands
triggered by special circumstances or uncommon events.

Blocks 2000 to 2019: Request from Processor to Module

Offset Description
0 Block ID 2000 to 2019 indicates this block contains a command to execute by the
Client Driver. The last two digits indicate which Client to utilize.
Example: ‘2008’ will utilize Client 8
lto4 IP address for the server the message is intended. Each digit (0 to 255) of the IP
address is placed in one of the four registers
5 TCP service port the message will be use
6 Modbus node address to use with the message
7 Internal Modbus address in the module to be used
8 Count parameter that determines the number of digital points or registers to
associate with the command
9 Swap type for integer data only.
10 Modbus function code
11 Modbus address in the slave device to be associated with the command
12t0 239  Spare

Blocks 2000 to 2019: Response from Module to Processor

Offset Description
0 Block ID 2000 to 2019 requested by the processor
1 The next read request block identification code
2 Result of the event request. If a value of ‘1’ is present, the command was placed in
the command queue. If a value of ‘0’ is present, no room was found in the command
queue. If avalue of -1’ is present, the client is not enabled and active.
3 Number of commands in queue
4t0239 Spare
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7.4.2 Client Status Request/Response Blocks

Block 3000 to 3019: Client Status Request/Response

These blocks request the status of a specific MVIGIL-MBTCP Client.

Block 3000 or 3019: Request from Processor to Module
Offset Description

0 Block ID 3000 to 3019 identification code indicates this block will request the status
from a specific MVI6IL-MBTCP Client. The last two digits indicate which Client to
utilize.

Example: ‘3008’ will utilize Client 8
1t0239 Spare

Block 3000 to 3019: Response from Module to Processor

Offset Description
0 Block ID 3000 to 3019 requested by the processor
1 Write Block ID
2t011 Client status data
12 to 27 Command error list data for Client
2810239 Spare
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7.4.3 Event Sequence Request Blocks
Block 4000 to 4019: Event Sequence Request

These blocks send Modbus TCP/IP commands directly from controller tags by
ladder logic to the Client command priority queue on the module. Event
Commands are not placed in the module's internal database and are not part of
the MNET Client x Command List in PCB.

Block 4000 to 4019: Request from Processor to Module

Offset Description

0 Block ID 4000 to 4019 indicates this block will trigger the event sequence of
MVI69L-MBTCP client. The last two digits indicate which Client to utilize.
Example: ‘4008’ will utilize Client 8

lto4 IP address for the server the message is intended. Each digit (0 to 255) of the IP
address is placed in one of the four registers

5 TCP service port the message will be use

6 Modbus node address to use with the message

7 Internal Modbus address in the module to be used

8 Count parameter that determines the number of digital points or registers to
associate with the command

9 Swap type for integer data only.

10 Modbus function code

11 Modbus address in the slave device to be associated with the command

12 Sequence Number

13t0 239 Spare

Block 4000 to 4019: Response from Module to Processor

Offset Description

0 Block ID 4000 to 4019 requested by the processor

1 Write Block ID

2 O=Fail, 1=Success, -1=Client is not enabled and active
3 Number of commands in queue

4t0239 Spare
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7.4.4 Event Sequence Command Error Status Blocks
Block 4100 to 4119: Event Sequence Command Error Status Request

This block displays the result of each command sent to the Client. The request
includes the Client identification and the command sequence number. The
response is the event count and error code for each event. A value of ‘0’ in the
error code means there was no error detected.

Block 4100 to 4119: Request from Processor to Module
Offset Description

0 Block ID 4100 to 4119 indicates this block will trigger the event sequence
command error status request of a specific MVI6OL-MBTCP client. The last two
digits indicate which Client to utilize.

Example: ‘4108’ will utilize Client 8
1to 239 Spare

Block 4100 to 4119: Response from Module to Processor

Offset Description

Block ID 4100 to 4119 requested by the processor
Write Block ID

Number of Event Sequence Messages in block (0 to 15)

o

Sequence Number

Return Error Code

Sequence Number

Return Error Code

Sequence Number

O INOO| |~ W|IN| P

Return Error Code

31 Sequence Number
32 Return Error Code
3310239 Spare
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7.4.5 Get Queue and Event Sequence Block Counts Block
Block 4200: Get Queue and Event Sequence Block Counts Request

This block requests the command queue count and the number of pending event
sequence commands for all module Clients.

Block 4200: Request from Processor to Module
Offset Description

0 Block ID 4200
1to 239 Spare

Block 4200: Response from Module to Processor

Offset Description

0 Block ID 4200

1 Write Block ID

2 Client 0 command queue count (MSB Most Significant Byte) and event sequence
messages waiting (LSB Least Significant Bit)

3 Client 1 command queue count (MSB Most Significant Byte) and event sequence
messages waiting (LSB Least Significant Bit)

4 Client 2 command queue count (MSB Most Significant Byte) and event sequence

messages waiting (LSB Least Significant Bit)

11 Client 9 command queue count (MSB Most Significant Byte) and event sequence
messages waiting (LSB Least Significant Bit)

10to 239  Spare
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7.4.6 Command Control Blocks
Block 5001 to 5016: Command Control

Command Control blocks place commands into the module’s command priority
gueue. Unlike Event Command blocks, which contain all the values needed for
one command, Command Control is used with commands already defined in the
MNET Client x Command List in PCB.

Block 5001 to 5016: Request from Processor to Module

Offset Description
0 Command queue block identification code of 5001 to 5016
1 Client index (0 to 9) to be used
2 Command Index in the command list for the first command to be entered into the
command queue
3to 17 Command indexes of the next commands to be placed in the command queue
18t0 239 Spare

Block 5001 to 5016: Response from Module to Processor

Offset Description
0 Command queue block identification code of 5001 to 5016
1 The next write block ID
2 Client index (0 to 9) to be used
3 Number of commands in the block placed in the command queue. If a value of -2
is returned, then the client index is not valid. If a value of -1 is returned, the client
is not enabled and active.
4 Number of commands in queue
51to 239 Spare
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7.4.7 Add Event with Data for Client Blocks

Block 8000: Add Event with Data for Client

The 8000-series blocks are similar to the 2000-series Event Command blocks.
The 8000-series blocks source the command data from the processor, instead of
from the module’s database. These blocks use ‘write’ Modbus Function Codes
(5, 6, 15, 16) only.

Block 8000: Request from Processor to Module

Offset Description

0 Block ID 8000 indicates this block will add an event with data of a specific
MVI69L-MBTCP client. The last two digits indicate which Client to utilize.

Example: ‘8008’ will utilize Client 8

lto4 IP address for the server the message is intended. Each digit (0 to 255) of the IP
address is placed in one of the four registers

TCP service port the message will be use

Modbus node address to use with the message
Modbus Function Code: 5, 6, 15 or 16 only
Modbus address in the slave device to be associated with the command

© |0 N |,

Count value for operation- bit count for function 15 (1 to 800 points) and word
count for function 16 (1 to 50 words or 1 to 25 float values). For functions 5 and
6, the count is assumed to be 1.

10to 59 Data values to be used by command
60to 239  Spare

Block 8000: Response from Module to Processor

Offset Description

0 Block ID 8000 for event command with data request
1 The next read request block identification code
2 Error Code for request:

0=No error

-1=Client is not enabled

-3=Client is not active

-4=Client busy with previous event command
-5=Invalid Modbus command

-6=Invalid point count for command

310239 Spare
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7.4.8 Get Event with Data Status Block

Block 8100: Get Event with Data Status

This block requests status data for Event with Data Commands.

Block 8100: Request from Processor to Module

Offset Description

0 Block ID 8100 status data request for Event with Data Commands.
1to 239 Spare

Block 8100: Response from Module to Processor

Offset Description
0 Block ID 8100 status data for Event with Data Commands
The next read request block identification code

Number of client records contained in block (0-19)
Client Index (0 to 9)

Error code for last command executed for Client
Client Index (0 to 9)

6 Error code for last command executed for Client

G W[ N |-

71042 Data for other clients being reported
4310239 Spare
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7.4.9 Get General Module Status Data Block

Block 9250: Get General Module Status Data

This block is used to request general module status

Block 9250: Request from Processor to Module

Offset

Description

0

Block ID 9250 to request the general module status response block

Block 9250: Response from Module to Processor

Offset Description

0 Block ID 9250 requested by processor

1 The next read request block identification code

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

3to4 Product Code: These two registers contain the product code of "MB6E" for the
MVI69L-MBTCP module

5t06 Product Version: These two registers contain the product version for the current
running software

7t08 Operating System: These two registers contain the month and year values for the
program operating system

9to 10 Run Number: These two registers contain the run number value for the currently
running software.

11 Read Block Count: Total number of read blocks transferred from the module to the
processor

12 Write Block Count: Total number of write blocks transferred from the processor to
the module

13 Parse Block Count: Total number of blocks successfully parsed that were received
from the processor

14 Event Command Block Count: Total number of Event Command blocks received
from the processor

15 Command Block Count: Total number of command blocks received from the
processor

16 Error Block Count: Total number of block errors recognized by the module.

17 Client 0 command execution word. Each bit in this word is used to enable/disable
the commands for client 0. If the bit is set, the command will execute. If the bit is
clear, the command will be disabled

18 to 36 Client 1 to Client 9 command execution words
371038 Event Sequence Ready. Bit mapped -1 bit for each Client O to 9
Bit=0, No event sequence status data ready
Bit=1, Event seq. status data ready
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39 Encapsulated Modbus TCP/IP request count: This counter increments each time
an Encapsulated Modbus TCP/IP (Service Port 2000) request is received from a
remote Modbus TCP/IP client

40 Encapsulated Modbus TCP/IP response count: This counter increments each time
an Encapsulated Modbus TCP/IP (Service Port 2000) response is sent back to a
remote Modbus TCP/IP client command

41 Encapsulated Modbus TCP/IP error sent: This counter increments each time an
error is sent from the server to the remote Modbus TCP/IP client

42 Encapsulated Modbus TCP/IP error received: This counter increments each time
an error is received from a remote Modbus TCP/IP client

43 Modbus MBAP request count: This counter increments each time an MBAP
(Service Port 502) request is received from a remote Modbus TCP/IP client

44 Modbus MBAP response count: This counter increments each time an MBAP
(Service Port 502) response is sent back to a remote Modbus TCP/IP client
command

45 Modbus MBAP error sent: This counter increments each time an error is sent from
the server to the remote MBAP Modbus TCP/IP client

46 Modbus MBAP error received: This counter increments each time an error is
received from a remote MBAP Modbus TCP/IP client

47t0239 Spare
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7.4.10 Set Driver and Command Active Bits Block

Block 9500: Set Driver and command active bits

This block enables and disables the Modbus TCP/IP Clients and Servers of the
module.

Block 9500: Request from Processor to Module

Offset Description

0 Block ID 9500 to set server and client enable/disable state
1 Server active state
O=Disabled, 1=Enabled
2 Client 0 to15 bit map for active status of clients
3 Spare

4t013 Client 0 to Client 9 command active bits. One word for each client with each bit
used to turn on and off the commands for the client.

O=Disabled, 1=Enabled
24t0 239 Spare

Block 9500: Response from Module to Processor

Offset Description

0 Block ID 9500 requested by processor
1 The next write block ID
210239 Spare
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7.4.11 Get Driver and Command Active Bits Block

Block 9501: Get driver and command active bits

This block requests the active state of MBTCP Driver and Client commands.

Block 9501: Request from Processor to Module

Offset Description
0 Block ID 9501 to get MBTCP Driver and command active status
1to 239 Spare

Block 9501: Response from Module to Processor

Offset Description

0 Block ID 9501 requests the active state of MBTCP Driver and Client commands
1 The next write block ID
2 Server active state
O=disabled, 1=enabled
3 Client 0 to 15 bit map for active status of clients
4 Spare

5to 14 Client 0 to Client 9 command active bits. One word for each client with each bit
used to turn on and off the commands for the client.

O=Disabled, 1=Enabled
2510239 Spare
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7.4.12 Pass-through Formatted Block for Functions 6 and 16 with
Word Data Block

Block 9956: Pass-through Formatted Block for Functions 6 and 16 with Word
Data Block

If the server port on the module is configured for formatted pass-through mode,
the module will send input image blocks with identification codes of 9956, 9957,
9958 or 9959 to the processor for each write command received. Any incoming
Modbus Function 5, 6, 15 or 16 command will be passed from the port to the
processor using a block identification number that identifies the Function Code
received in the incoming command.

The MBTCP Add-On Instruction will handle the receipt of all Modbus write
functions and to respond as expected to commands issued by the remote
Modbus Client device.

Note: Mutual exclusion on Pass-Through Block IDs 9956, 9957, 9958, and 9959 from all server
connections - When multiple server connections are active and they receive write commands with
the same Function Code, the same block identifier from the above list is needed. The module will
process the command from the server which first received a command.

The module will return an Exception Code error code 6 (Node is busy - retry command later error)
from the other server that received the command last. The Client will retry the command on the
busy port after a short delay. This prevents Pass-Through blocks on multiple servers from
overwriting each other.

Block 9956: Request from Module to Processor

Offset Description

0 Block ID 9956

1 Block ID 9956

2 Number of word registers in Modbus data set
3 Starting address for Modbus data set

4 to 53 Modbus Data

The ladder logic will be responsible for parsing and copying the received
message and performing the proper control operation as expected by the Client
device. The processor must then respond to the pass-through control block with
an output image write block with the following format.

This informs the module that the command has been processed and can be
cleared from the pass-through queue.

ProSoft Technology, Inc. Page 139 of 152
June 8, 2016



Reference MVI69L-MBTCP ¢ CompactLogix Platform
User Manual Communication Module

Block 9956: Response from Processor to Module
Offset Description
0 Block ID 9956
1to 239 Spare

7.4.13 Pass-through Formatted Block for Functions 6 and 16 with
Float Data Block

Block 9957: Pass-through Formatted Block for Functions 6 and 16 with Float
Data Block

Block 9957: Request from Module to Processor

Offset Description

0 Block ID 9957

1 Block ID 9957

2 Number of word registers in Modbus data set
3 Starting address for Modbus data set

4to 53 Modbus Data

The ladder logic will be responsible for parsing and copying the received
message and performing the proper control operation as expected by the Client
device. The processor must then respond to the Pass-through block with a write
block with the following format.

Block 9957: Response from Processor to Module

Offset Description
0 Block ID 9957
1to 239 Spare

This will inform the module that the command has been processed and can be
cleared from the pass-through queue.
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7.4.14 Pass-through Formatted Block for Function 5

Block 9958: Pass-through Formatted Block for Function 5

Block 9958: Request from Module to Processor

Offset Description

0 Block ID 9958

1 Block ID: 9958

2 Number of word registers in Modbus data set
3 Starting address for Modbus data set

410 53 Modbus Data

The ladder logic will be responsible for parsing and copying the received
message and performing the proper control operation as expected by the Client
device. The processor must then respond to the pass-through control block with
an output image write block with the following format.

Block 9958: Response from Processor to Module

Offset Description
0 Block ID 9958
1to 239 Spare

This will inform the module that the command has been processed and can be
cleared from the pass-through queue.
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7.4.15 Pass-through Formatted Block for Function 15

Block 9959: Pass-through Formatted Block for Function 15

When the module receives a function code 15 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 in RSLogix 5000 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.

Block 9959: Request from Module to Processor

Offset Description

0 Block ID 9959
1 Block ID 9959
2 Length in words
3 Data address

41to028 Modbus Data

29t0 53 Bit mask to use with the data set. Each bit to be considered with the data set will
have a value of 1 in the mask. Bits to ignore in the data set will have a value of 0
in the mask.

54ton Spare

The ladder logic will be responsible for parsing and copying the received
message and performing the proper control operation as expected by the Client
device. The processor must then respond to the pass-through control block with
a write block with the following format.

Block 9959: Response from Processor to Module

Offset Description
0 Block ID 9959
lton Spare

This will inform the module that the command has been processed and can be
cleared from the pass-through queue.
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7.4.16 Pass-through Formatted Block for Function 22

Block 9960: Pass-through Formatted Block for Function 22

Block 9960: Request from Module to Processor

Offset Description

0 Block ID 9960

1 Block ID 9960

2 Number of word registers in Modbus data set
3 Starting address for Modbus data set

410 53 Modbus Data

The ladder logic will be responsible for parsing and copying the received
message and performing the proper control operation as expected by the Client
device. The processor must then respond to the pass-through control block with
an output image write block with the following format.

Block 9960: Response from Processor to Module

Offset Description
0 Block ID 9960
1to 239 Spare

This will inform the module that the command has been processed and can be
cleared from the pass-through queue.

7.4.17 Pass-through Formatted Block for Function 23

Block 9961: Pass-through Formatted Block for Function 23

Block 9961: Request from Module to Processor
Offset Description

0 Block ID 9961

1 Block ID 9961

2 Number of word registers in Modbus data set
3 Starting address for Modbus data set

4t0 53 Modbus Data
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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 Client
device. The processor must then respond to the pass-through control block with
an output image write block with the following format.

Block 9961: Response from Processor to Module
Offset Description

0 Block ID 9961
1to 239 Spare

This will inform the module that the command has been processed and can be
cleared from the pass-through queue.

7.4.18 Pass-through Block for Function 99

Block 9970: Pass-through Block for Function 99

Block 9970: Request from Module to Processor

Offset Description

0 Block ID 9970
1 Block ID 9970
2 1
3 0

410239 Spare

The ladder logic will be responsible for parsing and copying the received
message and performing the proper control operation as expected by the Client
device. The processor must then respond to the pass-through control block with
an output image write block with the following format.

Block 9970: Response from Processor to Module

Offset Description
0 Block ID 9970
1to 239 Spare

This will inform the module that the command has been processed and can be
cleared from the pass-through queue.
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7.4.19 Set Module Time Using Received Time Block

Block 9972: Set Module Time Using Received Time Block

This block will use the time information of the processor to set the module time.

Block 9972: Request from Processor to Module

Offset

Description

0

Block ID 9972

Year (0-9999)

Month (1-12)

Day (1-31)

Hour (0-23)

Minutes (0-59)

Seconds (0-59)

N/o|lgalbhh|{wW N

Milliseconds (0-999)

8to 239

Spare

Block 9972: Response from Module to Processor

Offset Description

0 Block ID 9972

1 Write Block ID

2 Return code 0=0OK, -1=error
310239 Spare

7.4.20 Pass Module Time to Processor Block

Block 9973: Pass Module Time to Processor Block

This block will use the time information of the module to set the processor time.

Block 9973: Request from Processor to Module

Offset Description
0 Block ID 9973
1t0 239 Spare

Block 9973: Response from Module to Processor
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Offset Description
Block ID 9973
Write Block ID
Year (0-9999)
Month (1-12)
Day (1-31)
Hour (0-23)
Minutes (0-59)
Seconds (0-59)
Milliseconds
9t0239 Spare

o

VI N OO | W IDN|FP

7.4.21 Reset Status Block

Block 9997: Reset Status Block

This block will reset the module and client/server status.

Block 9997: Request from Processor to Module

Offset Description

0 Block ID 9997
1 Reset Module status (0=no, else yes)
2 Reset Port 1 status (0=no, else yes)

3t0239 Spare

Block 9997: Response from Module to Processor

Offset Description
0 Block ID 9997
1 Write Block ID

2t0239 Spare
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7.4.22 Warm-boot Control Block
Block 9998: Warm-boot Control Block

If the CompactLogix sends a block number 9998, the module will perform a
warm-boot operation. The module will reconfigure the communication ports and
reset the error and status counters.

Block 9998: Request from Processor to Module

Offset Description
0 Block ID 9998
1to 239 Spare

7.4.23 Cold-boot Control Block
Block 9999: Cold-boot Control Block

If the CompactLogix processor sends a block number 9999, the firmware will
perform a cold-boot operation. The firmware will reload the configuration file and
reset all MBTCP memory, error and status data.

Block 9999: Request from Processor to Module

Offset Description
0 Block ID 9999
1t0 239 Spare
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7.5

Ethernet Cable Connections

7.5.1 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 port on the module is Auto-Sensing. A standard Ethernet straight-
through cable or a crossover cable can be used 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.

Some hubs have one input that can accept either a straight-through or crossover

cable, depending on a switch position. In this case, ensure the switch position
and cable type agree.

7.5.2 Ethernet Performance

Ethernet performance on the MVI69L-MBTCP module can affect the operation of
the MBTCP application ports in the following ways.

e Accessing the web interface (refreshing the page, downloading files, and so
on) may affect performance

¢ High Ethernet traffic may impact performance (consider using managed
switches to reduce traffic coming to module port).
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8 Support, Service & Warranty

In This Chapter

< Contacting Technical SUPPOIT .........ccvvieiieeiiiiiee e, 149

0,

% Warranty Information..............cooiiiiiiii 150

8.1 Contacting Technical Support

ProSoft Technology, Inc. (ProSoft) 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.

b~ wWwNE

Note: For technical support calls within the United States, an after-hours answering system allows
24-hour/7-days-a-week pager access to one of our qualified Technical and/or Application Support
Engineers. Detailed contact information for all our worldwide locations is available on the following

page.
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Internet Web Site: www.prosoft-technology.com/support
E-mail address: support@prosoft-technology.com
Asia Pacific Tel: +603.7724.2080, E-mail: asiapc@prosoft-technology.com
(location in Malaysia) Languages spoken include: Chinese, English
Asia Pacific Tel: +86.21.5187.7337 x888, E-mail: asiapc@prosoft-
(location in China) technology.com
Languages spoken include: Chinese, English
Europe Tel: +33 (0) 5.34.36.87.20,

(location in Toulouse, France) E-mail: support. EMEA@prosoft-technology.com
Languages spoken include: French, English

Europe Tel: +971-4-214-6911,

(location in Dubai, UAE) E-mail: mea@prosoft-technology.com
Languages spoken include: English, Hindi

North America Tel: +1.661.716.5100,

(location in California) E-mail: support@prosoft-technology.com
Languages spoken include: English, Spanish

Latin America Tel: +1-281-2989109,

(Oficina Regional) E-Mail: latinam@prosoft-technology.com
Languages spoken include: Spanish, English

Latin America Tel: +52-222-3-99-6565,

(location in Puebla, Mexico) E-mail: soporte @prosoft-technology.com
Languages spoken include: Spanish

Brasil Tel: +55-11-5083-3776,

(location in Sao Paulo) E-mail: brasil@prosoft-technology.com

Languages spoken include: Portuguese, English

8.2  Warranty Information

For complete details regarding ProSoft Technology’s TERMS & CONDITIONS
OF SALE, WARRANTY, SUPPORT, SERVICE AND RETURN MATERIAL
AUTHORIZATION INSTRUCTIONS please see the documents on the Product
DVD or at www.prosoft-technology.com

All documentation is subject to change without notice.
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