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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 NONHAZARDOUS.

D THIS DEVICE SHALL BE POWERED BY CLASS 2 OUTPUTS ONLY.
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Markings
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243333 183151
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Temp Code T5
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1 Introduction

In This Chapter

X OPErating SYSIEM.....uuuiiiieeeiiiiiiiie e e e e e e e e e e e e e st r e e e e e e s earaaees 7

This document provides information needed for development of application
programs for the MCM4-ADM4 Serial Communication Module.

The modules are programmable to accommodate devices with unique serial
protocols.

Included in this document is information about the available software API libraries
and tools, module configuration and programming information, and example code
for the module.

1.1 Operating System

The 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 Borland compilers.

Note:DOS programs that try to access the video or keyboard hardware directly will 1ot function
correctly on the PLX module. Only programs that use the standard DOS and BIOS unctions to
perfom console I/O are compatible.

Refer to the General Software Embedded DOS6-XL Devel opéagées Gui de
117) on the MCM4-ADM4 CD-ROM for more information.

ProSoft Technology, Inc. Page 7 of 127
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2

2.1

Preparing the PLX-MCM4 Module

In This Chapter

X Package ContentS........ccccceeiiiiiiiiiiie e
x  Setting Port 0 Configuration JUMPErS........ccccccoevvivieieeeeeeieiinnen,
x  Mounting the gateway on the DIN-rail .............cccccvveveeeeeiniinnnen.
x  Connecting Power to the Unit.............ccooiiiiiiie

X Cable CONNECLIONS .......oiiiiieiiece e

Package Contents

The following components are included with your MCM4-ADM4 gateway, and are

all required for installation and configuration.

ImportantBefore beginning the installation, please verify that all of the following iter s are

present.
Qty. Part Name Part Number Part Description
1 MCM4-ADM4  PLX-###H ProLinx communication gateway gateway
gateway
1 Cable Cable #15, RS232 For RS232 Connection from a PC to the CFG Port
Null Modem of the gateway
Varies Cable Cable #9, Mini-DIN8 For DB9 Connection to ga
to DB9 Male DB-9M cable included per configurable serial port,
Adapter plus one for gateway configuration
Varies  Adapter 1454-9F Adapters, DB9 Female to Screw Terminal. For
RS422 or RS485 Connections to each serial
application port of the gateway
1 ProSoft Contains sample programs, utilities and
Solutions CD documentation for the MCM4-ADM4 gateway.

If any of these components are missing, please contact ProSoft Technology

Support for replacements.

ProSoft Technology, Inc.
February 20, 2013
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2.2

Setting Port 0 Configuration Jumpers

Before installing the module on the DIN-rail, you must set the jumpers for the
Port 0 application port.

Note:Ethernednly ProLinx modules do not use the serial port jumper settings. The ¢ :rial
configuration jumper settings on an Ebnéymabdule have rfecf

Note:The presence of Port 0 depends on the specific combination of protocols in yc¢ ur ProLinx
module. If your module does not have a Port 0, the following jumper settings do no apply.

Port 0 is preconfigured for RS-232. You can move the port configuration jumper
on the back of the module to select RS-485 or RS-422.

Note:Some ProLinx modules do not correctly report the position of the port 0 jumpe to the Port
Configuration page on the Config/Debug menu. In cases where the reportedfeomfig iration di
from the known jumper configuration, the physical configuration of the jumper is co “ect.

The following illustration shows the jumper positions for Port O:

I

ProLinx 5000/6000 Series Module

Page 10 of 127 ProSoft Technology, Inc.
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2.3  Mounting the gateway on the DIN-rail

2.73in.(6.934 cm) . _ 207in.(5.2578 cm) _

8O
8O

co |1 00

LA | L/

o M7 é____ (0] . =

00 S oo § |2
8 8 8

oo ) oo = 2
= s g
T2} ~ n

ProLinx 5000/6000 Series gateway

2.4  Connecting Power to the Unit

Common VDC ()

GND
24 VDC (+) (18 to 36VDC)
500 ma max at 24 VDC

WARNINGEnsure that you do not reverse polarity when applying power to the gate' ‘ay. This will
cause damage to pyhe gatewayds power sup

ProSoft Technology, Inc. Page 11 of 127
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2.5 Cable Connections

The application ports on the MCM4-ADM4 module support RS-232, RS-422, and
RS-485 interfaces. Please inspect the module to ensure that the jumpers are set
correctly to correspond with the type of interface you are using.

Note:When using 32 with radio modem applications, some radios or modems rec lire
hardware handshaking (control and monitoring of modem signal lines). Enable this n the
configuration of the module by setting the UseCT& pathmet

2.5.1 RS-232

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

RS-232 Application Port Cable

(No Handshaking)

DB-9 Male RS-232 Device
RxD | 2 TxD
TxD | 3 RxD
COM| 5 COM

RS-232: Modem Connection

This type of connection is required between the module and a modem or other

communication device.

DB-9 Male

TxD

RxD

RTS

CTS

Signal

RS-232 Application Port Cable

Common

DTR

(Modem Connection)

RS-232 Device

3 TxD

2 RxD

7 RTS

8 CTS
Signal
Common
DTR

The "Use CTS Line" parameter for the port configuration should be set to "Y' for

most modem applications.

Page 12 of 127
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RS-232: Null Modem Connection (Hardware Handshaking)

This type of connection is used when the device connected to the module
requires hardware handshaking (control and monitoring of modem signal lines).

RS-232 Application Port Cable
(Hardware Handshaking)

DB-2 Male RS-232 Device
TxD 3 RxD
RxD 2 TxD
RTS 7 CTS
CTS 8 RTS
Signal 5 Signal
Common Common
DTR 4 DSR

——DCD

RS-232: Null Modem Connection (No Hardware Handshaking)

This type of connection can be used to connect the module to a computer or field
device communication port.

RS-232 Application Port Cable
(No Handshaking)

DB-9 Male RS-232 Device
TxD 3 RxD
RxD 2 TxD
RTS 7 RTS-CTS jumper must

be installed if CTS line
cTS 8 monitoring enabled.
Signal 5 Signal
Common Common
DTR 4

Note:lfthe port is configured with the "Use CTS Line" set to Y', then a jumper is rec Jired between
the RTS and the CTS line on the module connection.

ProSoft Technology, Inc. Page 13 of 127
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2.5.2 RS-232 Configuration/Debug Port

This port is physically a Mini-DIN connection. A Mini-DIN to DB-9 adapter cable
is included with the module. This port permits a PC based terminal emulation
program to view configuration and status data in the module and to control the
module. The cable for communications on this port is shown in the following

diagram:
RS-232 Config/Debug Port Cable
DB-9 Male Config/Debug Port
RxD | 2 TxD
T™xD | 3 RxD
COM| & COM
2.5.3 RS-485

The RS-485 interface requires a single two or three wire cable. The Common
connection is optional and dependent on the RS-485 network. The cable required
for this interface is shown below:

RS-485 Application Port Cable

DB-9 Male RS-485 Device
TxD+RxD+ | 1 TxD+/RxD+
TxD-/RxD- | 8 TxD-/RxD-
Signal 5 Signal
Common Commaon

Note:Terminatinggistors are generally not required on-4i8& R&work, unless you are
experiencing communication problems that can be attributed to signal echoes or re ections. In this
case, install a x86m terminating resistor on tHR&ne.

Page 14 of 127 ProSoft Technology, Inc.
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2.5.4 RS-422

RS-422 Application Port Cable

DB-9 Male RS-422 Device
TxD+ 1 RxD+
TxD- 8 RxD-
Signal 5 Signal
Commaon Commaon
RxD+ 2 TxD+
RxD- 6 TxD-

RS-485 and RS-422 Tip

If communication in the RS-422/RS-485 mode does not work at first, despite all
attempts, try switching termination polarities. Some manufacturers interpret +/-
and A/B polarities differently.

2.5.5 DB9 to Mini-DIN Adaptor (Cable 09)

[D

120" »

Cable Assembly

RS 232 RS 485 RS 422

J1 ~ v ~ AV J2
=1 DSR RXD- S
% DTR I %

D ws %
8 | | RXD RXD+ ! i &
s DcD TXRXD+ XD+ i | )
O CcTs TXRXD- TXD- : 8
S XD 3
& '=\ Jrg' GND GMD GND =

(B|nc I

Wiring Diagram

ProSoft Technology, Inc. Page 15 of 127
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3 Setting Up Your Development Environment

In This Chapter

x  Setting Up Your COMPIIET.........ocviiiiiiiiiiieiiee e 17

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 ProLinx platforms. 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_MCM_TOOL_PLX.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_MCM_TOOL_PLX\SAMPLES\.

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 2] x] |
File name: Folders: oK
|X.Dli o\ AmviS6-adm-serial-in -
Cancel
S6adm-si.prj ;I = et ;I &l
(= 4DM_TOOL_MvI
[~ SAMPLES
(= MVISE-Samples
[ MYISE-ADM
;] G MYISE-ADM-Serilig
List files of type: Drives:
IProiecl [%.pri) _'_I I c :] Network... |
ProSoft Technology, Inc. Page 17 of 127
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2 From the Folders field, navigate to the folder that contains the project
(C:\ADM_MCM_TOOL_PLX\SAMPLES\é ) .

3 Inthe File Name field, click on the project name (56adm-si.prj).

4 Click OK. The Project window appears:

[Froiec — —— —®O@|

=| Pase View Trace

=t | ;ﬁﬁadm—si. pri

| Hame | Ext | path
WVISGADM-Serial .0 CiADM_TOOL_ -
SBadn-si.0EF  .DEF C:%ADM_TOOL

adnapi.h h CxADH_TOOL.

cipapi.h

Jh Crwabb_TOOL_
MY IS6A0M-5erial .H CinADM_TOOL_
mvibpapi.h .h Ci%ADM TOOL_
mviscapi.h .h CrwADM_TOOL_
mvispapi.h .h C:ADM_TOOL_
[E] A0MaR1.LIE .LIB
[E] cirerl.LIB .LIE
E MV IEPAPI.LIE .LIB
E MVISCAPL.LIE .LIB

MY ISPAPILLIE -LIE

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:

= Edit Stop!
Setup_module =]

wm-s1. LHK

MY ISE-ADM-SERTAL-INYMYIBPART. LIB{util) (1232576): Previous Definition Different : (lelay x_ImsSqus
Error: C:ADH_TOOL_MYIMSAMPLES WMV ISE-SARPLES\MYISE-ADMAMV ISE-ADM-SERIAL-INSMWIBPAPT. LIB{util) (1232576): Previous Definition Different : @helay x_10usSqul
ren . AW$SCUS.EXE SBadm-si.EXE

AFGadN-51.EXE built

Lines Processed: 3069 Errors: 2 Warnings: 0
Build failed :'j

Porting NotesThe Digital Mars compiler classifies duplicate library names as Level . Errors

rather than warnings. These errors wilstithaifiselves as "Previous Definition Differel t:

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 utable is built.
Thisis a normal occurrence. If you are building existing code written for a different ¢ ympiler you
may have to replace calls tomanfunctions with the Digital Mars equivalent. Refer to 1e Digital
Mars documentation on thetiRenLibrary for the funstavailable.

Page 18 of 127 ProSoft Technology, Inc.
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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 Pr

Project Settings

Target | Build | Option Sets

Include Directories:

oject -

Library Directories:

Compiler Dutput Directory:

T arget Output Directory:

Browser Exclude Dirsctories:

Source Search Path:

Settings from the Main Menu.

o ]

Cancel |

Creating a New Digital Mars C++ 8.49 ADM Project

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

Menu.

ProjectExpress

1. Name project

2. Set project type

3. Add files to project
4. Initial zettings

i Previousl st > I

Froject Name: Directories:
lSBadm-sdpri o AmviBE-adm-zeriakin
BE.adm-si.prj =] B e =]
[ ADM_TODL_MYI
= SAMPLES
= MWI5E-S amples
[F= MWIBE-A0M

H = MVISE-ADMSe |

List Files of Type: Drives:
IProiect [*.pril LI | Hc j
Lt Eiles |
Mew Directory.... |

™ Use AppEwpress to create new application

Finish |

New from the Main

Cancel |

|T_l,lpe a name for your project and either press Nest, or check Use AppEspress and press Finish.

2 Select the path and type in the Project Name.

ProSoft Technology, Inc.
February 20, 2013
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3 Click Next.

ProjectExpress i x|

1. Mame project

pioiect tppe Project Settings
3. &dd files to project " Debug
4. Initial settings (= Release
Platfarm Target Type
| Dos LI I Executable ;!
—Use i~ Character Type
[T OLE ™ MFC ¥ Single Biyte
1= G CRFE(LIE] || € MultiByte
™ oDBC L M S e
¥ &llow Project to be Bl W Automatically Parse
[T Parze System Files

< Previous | Mext » | Finizh | Cancel |

|Ehoose the type of project you would like to create and press Mext. |

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.

6 Click Next.
ProjectE xpress
1. Name project Directaries:
2. Set project type .
b AmviBB-adm-senial-in
= et ;I
bA'/|BEADM-5 erialln.C = SDM_TOOL_by1
(== SAMPLES
= MWISE-SAMPLES
(= MYISE-ADM
E £ MVISE-ADM-SERL |
Ligt Files of Tupe: Drives:
|Default files [".cpp;".cxx;".c.j I =1 j
Froject Files:
-
Add Hemove Select Al Unzelect Al I
< Previous I Mext > I Finizh | Cancel |
i |If_l,l0u would like to add existing files ta the project, add them here. “When done, press Nest. |

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.

Page 20 of 127 ProSoft Technology, Inc.
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11 Choose Libraries (*.lib) from the List Files of Type field to view all library files:

1. Mame project

2. Set Cch type

2 ect

2 ADMAPILLIE
CIP&PILLIB

= ot
MVIBPAPI.LIE

[ ADM_TOOL_MYI
|| MVISCAPILLIB (£ SAMPLES
MYISPAP LIB

[E= MYISE-SAMPLES

Project i
Exprass |

[ MVISE-ADM
= MYI56-ADM-SERI 7 |

12 Click Next.

1. Mame project

2. Set project type
3. Add files to project
4.

Project

Exprass

13 Add any defines or include directories desired.
14 Click Finish.

ProSoft Technology, Inc.
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15 The Project window should now contain all the necessary source and library
files as shown in the following window:

Project EEOE
=| Pase View Trace

B3 SBadn-s0.pr3 | | Hane | Ext | path ;
WYISBADH-Seriall .C  C:\ADH_TODL_H <
ADMAPT L IB .LIG C:\ADM_TOOL_H
CIPAPI.LIB .LIB C:\ADM_TOOL_H

WY IEPAPT. LIE LLIE  CihADM_TOOL_ M
WMYISCAPT. LIE LLIE  CihADM_TOOL_M
MY IZPAPT. LIE LLIE  CinADM_TOOL_ M

16 Click Project - Settings from the Main Menu.
Project Settings
Talgell Eiwild | Option Sets | Directories |
1
— Project Settings
= Debug
% Release
Platfarm Target Type
I Dos _vJ I Executable j
~Uses—————— ~Character Type
= GlE I MFC % Single Byte
= B ) MEETLIE]  Multi Byte
" ODBC | 1 N e
V' Allow Praject to be Built W Automatically Parse
[ Parse System Files
()3 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 PLX platform.
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18 Click the Directories tab and fill in directory information as required by your
projectdés directory structure.

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.
20 Click on the Build tab, and choose the Compiler selection. Confirm that the

settings match those shown in the following screen:

ProSoft Technology, Inc. Page 23 of 127
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