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‘Important Installation Instructions

Power, Input, and Output (I/O) wiring must be in accordance with Class I, Division 2 wiring methods, Article 501-4 (b)
of the National Electrical Code, NFPA 70 for installation in the U.S., or as specified in Section 18-1J2 of the Canadian
Electrical Code for installations in Canada, and in accordance with the authority having jurisdiction. The following
warnings must be heeded:

A WARNING - EXPLOSION HAZARD - SUBSTITUTION OF COMPONENTS MAY IMPAIR SUITABILITY FOR
CLASS I, DIV. 2;

B WARNING - EXPLOSION HAZARD - WHEN IN HAZARDOUS LOCATIONS, TURN OFF POWER BEFORE
REPLACING OR WIRING MODULES

C WARNING - EXPLOSION HAZARD - DO NOT DISCONNECT EQUIPMENT UNLESS POWER HAS BEEN
SWITCHED OFF OR THE AREA IS KNOWN TO BE NON-HAZARDOUS.

D THIS DEVICE SHALL BE POWERED BY CLASS 2 OUTPUTS ONLY.

MVI (Multi Vendor Interface) Modules

WARNING - EXPLOSION HAZARD - DO NOT DISCONNECT EQUIPMENT UNLESS POWER HAS BEEN
SWITCHED OFF OR THE AREA IS KNOWN TO BE NON-HAZARDOUS.

AVERTISSEMENT - RISQUE D'EXPLOSION - AVANT DE DECONNECTER L'EQUIPEMENT, COUPER LE
COURANT OU S'ASSURER QUE L'EMPLACEMENT EST DESIGNE NON DANGEREUX.

Warnings

North America Warnings

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

B Warning - Explosion Hazard - When in Hazardous Locations, turn off power before replacing or rewiring
modules.
Warning - Explosion Hazard - Do not disconnect equipment unless power has been switched off or the area is
known to be nonhazardous.

C Suitable for use in Class |, division 2 Groups A, B, C and D Hazardous Locations or Non-Hazardous Locations.

ATEX Warnings and Conditions of Safe Usage:
Power, Input, and Output (I/O) wiring must be in accordance with the authority having jurisdiction

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

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

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

D DO NOT OPEN WHEN ENERGIZED.

Electrical Ratings

Backplane Current Load: 800 mA @ 5V DC; 3mA @ 24V DC

Operating Temperature: 0 to 60°C (32 to 140°F)

Storage Temperature: -40 to 85°C (-40 to 185°F)

Shock: 30g Operational; 50g non-operational; Vibration: 5 g from 10 to 150 Hz

Relative Humidity 5% to 95% (non-condensing)

All phase conductor sizes must be at least 1.3 mm(squared) and all earth ground conductors must be at least
4dmm(squared).

I I > D>



Markings MVI56, MVI169, PTQ

CE EMC-EN61326-1:2006; EN6100-6-4:2007
CSA/cUL C22.2 No. 213-1987
CSA CB Certified IEC61010
ATEX EN60079-0 Category 3, Zone 2
EN60079-15
& 8 (€ P
C s
243333 MEOQ6

Markings MVI146, MVI71

ANSI / ISA ISA 12.12.01 Class | Division 2, GPs A, B, C, D
CSA/cUL C22.2 No. 213-1987
CSA CB Certified IEC61010
ATEX EN60079-0 Category 3, Zone 2
EN60079-15
€ C€®-
243333

Warning: fiis module is not hatwappableAlways remove power from the rack before inserting or rel 10ving this
module, or damage may result to the module, the processor, or other connected devices.

Battery Life Advisory

The MVI146, MVI56, MVI56E, MVI69, and MVI71 modules use a rechargeable Lithium Vanadium Pentoxide battery to
backup the real-time clock and CMOS. The battery should last for the life of the module. The module must be
powered for approximately twenty hours before the battery becomes fully charged. After it is fully charged, the battery
provides backup power for the CMOS setup and the real-time clock for approximately 21 days. When the battery is
fully discharged, the module will revert to the default BIOS and clock settings.

Note:The battery is not user replaceable.
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MVIADMNEDZX' Programmable Introduction
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1 Introduction

In This Chapter

X OPErating SYSIEM .. ..uuiiiii e it ee e e e e e e e e e e st e e e e e e e eaarees 10

This document provides information needed to develop application programs for
the MVI ADM Ethernet Serial Communication Module. The MVI suite of modules
is designed to allow devices with a serial and Ethernet port to be accessed by a
PLC. The modules and their corresponding platforms are as follows:

A MVI46: 1746 (SLC)

A MVI56: 1756 (ControlLogix)
A MVI69: 1769 (CompactLogix)
A MVI71: 1771 (PLC)

The modules are programmable to accommodate devices with unique Serial-
Ethernet protocols.

This document includes information about the available ethernet communication
software API libraries, programming information, and example code. For tools,
module configuration, serial communication software API, serial communication
programming information, and example code for both the module and the PLC,
refertoMVI ADM Devel.operds Gui de

This document assumes the reader is familiar with software development in the
16-bit DOS environment using the 'C' programming language. This document
also assumes that the reader is familiar with Rockwell Automation programmable
controllers and the PLC platform.

ProSoft Technology, Inc. Page 9 of 122
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1.1 Operating System

The MVI module includes General Software Embedded DOS 6-XL. This
operating system provides DOS compatibility along with real-time multitasking
functionality. The operating system is stored in Flash ROM and is loaded by the
BIOS when the module boots.

DOS compatibility allows user applications to be developed using standard DOS
tools, such as Digital Mars and Borland compilers. User programs may be
executed automatically by loading them from either the CONFIG.SYS file or an
AUTOEXEC.BAT file. In addition to MVI-ADMNET, ADMTCP.CFG is required to
assign an IP address to the module. Users can store the ADMTCP.CFG file
directly to a Compact Flash.

The format of the ADMTCP.CFG is as follows:

# ProSoft Technology

# Default private class 3 address
my_ip=192.168.0.148

# Default class 3 network mask
netmask=255.255.255.0

# name server 1 up to 9 may be included

# Nameserver=XxXX.XXX.XXX.XXX

# name server 2

# nameserver=XxX.XXX.XXX.XXX

# The gateway | wish to use

gateway=192.168.0.1

# some networks (class 2) require all three parameters
# gateway,network,subnetmask

# gateway 192.168.0.1,192.168.0.0,255.255.255.0
# The name of my network

# domainslist="mynetwork.name"

Note:DOS progrartsat try to access the video or keyboard hardware directly will no function
correctly on the MVI module. Only programs that use the standard DOS and BIOS .nctions to
perform console I/O are compatible.

Page 10 of 122 ProSoft Technology, Inc.
February 20, 2013
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2 Preparing the MVI-ADMNET Module

In This Chapter

X Package CONENTS .......coiieiiiiiiiiiiee e 12
x Jumper Locations and Settings .........cccvveiieeiiiiiiiieieee e 13
DS 0] o =T ox 110] o E- TP PP PRI 14
ProSoft Technology, Inc. Page 11 of 122
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2.1 Package Contents

Your MVI-ADMNET package includes:

A MVI-ADMNET Module

A ProSoft Technology Solutions CD-ROM (includes all documentation, sample
code, and sample ladder logic).

A Null Modem Cable

A Mini-DIN to DB-9 Cable

Page 12 of 122 ProSoft Technology, Inc.
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2.2 Jumper Locations and Settings

Each module has three jumpers:

A Setup
A Port 1
A Port?2

2.2.1 Setup Jumper

The Setup jumper, located at the bottom of the module, should have the two pins
jumpered when programming the module. Once programmed, the jumper should
be removed.

2.2.2 Port 1 and Port 2 Jumpers

These jumpers, located at the bottom of the module, configure the port settings
to RS-232, RS-422, or RS-485. By default, the jumpers for both ports are set to
RS-232. These jumpers must be set properly before using the module.

ProSoft Technology, Inc. Page 13 of 122
February 20, 2013
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2.3 Connections

2.3.1 MVI-ADMNET Communication Ports

The MVI-ADMNET module has three physical connectors: two application ports
and one debugging port, with an RJ45 plug and Ethernet port located on the front
of the module.

Page 14 of 122 ProSoft Technology, Inc.
February 20, 2013



MVIADMNEDZX' Programmable Sdting Up Your Development Environment
'C' Programmable Application Development Module with Ethernet Developer's Guide

3 Setting Up Your Development Environment

In This Chapter

x  Setting Up Your COMPIIET.........ocviiiiiiiiiiieiiee e 16
X ROM Disk Configuration............ccccceeviiirieiiee e 33
x  Creating @ ROM DisK IMage..........ccooiiiiiiiiieiiiiiiiiieee e 37
x  Downloading a ROM Disk IMage ...........ccovieiiiiiiiiiiieeeeeeee e 39
X MVI System BIOS SEUP ......cuviiiiieeiieieeee e 41
x  Transferring Files to and from the Module with HyperTerminal............. 43
x  Installing and Configuring the Module ............ccceeiiiiiiiniee e 52
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3.1

Setting Up Your Compiler

There are some important compiler settings that must be set in order to
successfully compile an application for the MVI platform. The following topics
describe the setup procedures for each of the supported compilers.

3.1.1 Configuring Digital Mars C++ 8.49

The following procedure allows you to successfully build the sample ADM code
supplied by ProSoft Technology using Digital Mars C++ 8.49. After verifying that
the sample code can be successfully compiled and built, you can modify the
sample code to work with your application.

Note:This procedure assumes that you have successfully installed Digital Mars C+- 8.49 on your
workstation.

Downloading the Sample Program

The sample code files are located in the ADM_TOOL_MVI.ZIP file. This zip file is
available from the CD-ROM shipped with your system or from the
www.prosoft-technology.com web site. When you unzip the file, you will find the
sample code files in \ADM_TOOL_MVNSAMPLES\.

ImportantThe sample code and libraries in th1¥¥S&mples folder are not compatible with,
and are not supported for, the Digital Mars compiler.

Building an Existing Digital Mars C++ 8.49 ADM Project

1 Start Digital Mars C++ 8.49, and then click Project - Open from the Main
Menu.

Open Project ﬂ x|
File name: Folders: oK
Ix pri .. SmviS6-adm-serial-in -

. Cancel
56.admn-si. prj = e\ =] .&I

(= 4DM_TOOL_MVI
= SAMPLES
(= MVI56-Samples

(£ MVI56-4DM
# G MVISE-ADM-Seifig

List files of type: Drives:

|Proiect[*.pri} ﬂ Ic LI Network... |

2 From the Folders field, navigate to the folder that contains the project
(C:\\ADM_TOOL_MVINSAMPLES\¢é ) .
3 Inthe File Name field, click on the project name (56adm-si.prj).

Page 16 of 122 ProSoft Technology, Inc.
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4 Click OK. The Project window appears:

= | Pase Miew Trace
[ Hame [ Ext [ path Il

WVISGADN-Serial .C  C:\ADM_TOOL_ - |
SEadn-si.DEF  .DEF C:'AOM_TOOL_

B3 Bbadi-=i. pr

adnapi.h Jh CrAADM_TOOL_
cipapi.h .h CruADM_TOOL_
[5) MVISEADM-Serdal H  C:tADM_TOOL_
nivibpapi.h h o CrSADM_TOOL_
mviscapi.h .h CruADM_TOOL_
nivispapi.h Jh CrAADM_TOOL_
[ 40iaP1.LIB .LIB

) cIpapl.LIB .LIB

WYIBPAPT.LIE  .LIB
WYISCAPI.LIE  .LIE
WWISPAPI.LIE  .LIB

5 Click Project - Rebuild All from the Main Menu to create the .exe file. The
status of the build will appear in the Output window:

Qutput BE G
=] Edit _ Stopl
setup_module -]

shut down_module

Link 2 /00 /DET /P >6adn-51. LHK
Error: C:ADM_TOOL_MY [NSAMPLESHY ISE-SARPLES\MY ISE-ADMNHY IS6-ADM-SERTAL-INMY IEPAPT. LIB(util) (1232576): Previous Definition Different : GOelay _x_lmsSqus
Error: C:\ADM_TOOL_MY INSAHPLES\HY ISE-SARPLES\MY IS6-ADMNRY ISE-ADM-SERTAL~INMY IBPAPT. LIB(util) (1232576): Previous Definition Different : G0elay x_10usg$qul

ren . \$SCUS.EXE SBadm-si.EXE

AF65dN-51.EXE built

Lines Processed: 3069 Errors: 2 MWarnings: O

Build failed E:I

Porting NotesThe Digital Mars goler classifies duplicate library names as Level 1 Er ors

rather than warnings. These errors will manifest themselves as "Previous Definitior Different:
function name”. Level 1 errors afataband the executable will build and run. The arc itecture

of the ADM libraries will cause two or more of these errors to appear when the exe( Jtable is built.
This is a hormal occurrence. If you are building existing code written for a different ompiler you
may have to replace calls tomanfunctions with Bigital Mars equivalent. Refer to the | 'igital

Mars documentation on thetiRwnLibrary for the functions available.

6 The executable file will be located in the directory listed in the Compiler
Output Directory field. If it is blank then the executable file will be located in
the same folder as the project file. The Project Settings window can be
accessed by clicking Project - Settings from the Main Menu.

Project Settings [ %]

Taget | Buid | OptionGets D ]

Include Directories:

Library Diestories

Compier Dutpul Direelon:

Taiget Output Directory:

Browser Exclude Directories:

Source Search Path:

Cancel

ProSoft Technology, Inc. Page 17 of 122
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Creating a New Digital Mars C++ 8.49 ADM Project

1 Start Digital Mars C++ 8.49, and then click Project -
Menu.

New from the Main

1. Mame project

ProjectExpress Ed

. Froject M ame: Directories:
2. Set project type - 3 Si
= 4dd files to project lSBadm-sdpn o AmviBE-adm-zernial-in
4. |nitial settings Bfadm-ai.pri __J = o i
[ ADM_TOOL_MWI
[= SAMPLES
[= MVISE-Samples
(= MYISE-ADM
d = MVISE-A0M-Se |
List Files of Tope: Dirives:
IF'roiect [*.pril L! | =1 j
LlistEles |
Mew Directary... |
™ Usze AppExpress to create new application
< Brevious I Mext » I Finish | Cancel |
|Type a name for your project and either press Mext, or check Use AppEspress and press Finish. |

2 Select the path and type in the Project Name.
3 Click Next.

ProjectExpress

x|
1. Mame project - =
2. Set project type e
3. Add files to project " Debug
4. Initial settings i+ Release
Flatform Target Type
| Dos LI I Executable L!
—Use: i~ Character Type
= 0LE [ MFC ' Single Byte
[T ) MEE(LIET | || £ MulliBute
I~ oDBC & MEE L | Unicate
v Allow Project to be Buil ¥ Automatically Parse
™ Parse System Files

< Previous | Mext > | Finish |

Cancel |
|Ehoose the type of project wou would like to create and press Nest.

|
4 |n the Platform field, choose DOS.
5

In the Project Settings choose Release if you do not want debug information
included in your build.
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6 Click Next.

1. Name F_"DiECt File Mame: Directories:
2. Set project type
ot AmviBB-adm-geriakin
= ot ;I
[ ADM_TOOL_MWI
(= SAMPLES
(= MYISE-SAMPLES
[ MWIBE-AD M
= MYISEADM-SERL < |
List Files of Type: Drives:
IDefauIt filez [".c:pp;".cxx;".c_j I =Hco LI
Project Files:
Add Hemove Select Al Unzelect All |
< Previous I et = I Finish | Cancel |
|If_l,l0u would like to add existing files to the project, add them here. ‘When done, press Mext. |

7 Select the first source file necessary for the project.
8 Click Add.

9 Repeat this step for all source files needed for the project.

10 Repeat the same procedure for all library files (.lib) needed for the project.
11 Choose Libraries (*.lib) from the List Files of Type field to view all library files:

ProjectExpress

x|
1. Name F_"DiECt File: Marne: Directories:;
2. Set project bype =
PR ISR proiand i c:h. AmviSE-adm-seriakin
4. Initial settings ADMAPLLIE :J B o _AJ
CIP&PLIB = ADM_TOOL_MvI
MWIEPAPILLIE = CAMELES
MWISCaPLLIB
MWISPAPILIB (== MVISE-SAMPLES
(= MYISE-ADM
E = MVIS6ADM SERL |
List Files of Type: Drives:
| Library (i) = = =l
Project Files:
Add Hemayve Select All Wrzelectall |
< Previous I st > | Finizh | Cancel |
|If you would like to add existing files to the project, add them here. ‘When done, press Mext. |
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Setting Up Your Development Environment MVIADMNEDZX' Programmable
Developer's Guide 'C Programmable Application Development Module with Ethernet

12 Click Next.

1. Mame project
2. Set project type
3. Add files to project

4. Ini

13 Add any defines or include directories desired.

14 Click Finish.

15 The Project window should now contain all the necessary source and library
files as shown in the following window:

Froject
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16 Click Project - Settings from the Main Menu.

Project Settings

Ta'QElI Euild | Option Setz | Directories |

i~ Project Settings
" Debug
' Release

Flatform Target Type
I Dos _VJ I Executable LI
~Uses—————————————— ~Character Type

= GlE " MFC = Single Byte

| e ¢ & EELLE]  pulti Byte

[ ODBC O AFE DL Uriende

¥ Allow Project to be Built ¥ Automatically Parse

™ Parse System Files

oK I Cancel |

17 These settings were set when the project was created. No changes are
required. The executable must be built as a DOS executable in order to run
on the MVI platform.

18 Click the Directories tab and fill in directory information as required by your
projectédés directory structure.

Project Settings

Target | Euild | Option Sets
1
Include Directories:

Library Directories:
Compiler Output Directony:
Target Output Directony:

Browser Exclude Directories:

Source Search Path:

(] I Cancel |

19 If the fields are left blank then it is assumed that all of the files are in the
same directory as the project file. The output files will be placed in this
directory as well.
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20 Click on the Build tab, and choose the Compiler selection. Confirm that the
settings match those shown in the following screen:

Project Settings
Taget  Build | Option Sets | Diirectories |
1
- char Behavior
Code Generation I Enforce AMSI Compatibility &
Header Files * signed
Memory tadels ™ Treat Source as Cr+ ' ungigned
Code Optimizations 5
‘windows Pralog/E pilog ™ Rela Type Checking " char==unsigned char
Output :
Wamings . ™ Suppress Predefined Macros ~ Protatyping
Lir?kzbrug Information I™ Exception handing % Standard
F'C"C.kif?g & Map File ™ Run time type information " Autopratotype
Definitionz -
Segments I™ Enahle new(). delete]] overlnading
Imports.-"Exports
Resource Compiler Interational Characters
Make
Extemal Make % None " Taiwanese/Chinese
Librarian & Japanese ) Korean
Current Option Set: Defines I
’Eadm-so.DF'N Include Filename I
|Gt o Ereiest | Instantiate Template l
ak I Cancel |

21 Click Code Generation from the Topics field and ensure that the options
match those shown in the following screen:
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