ADC MDM-TEL Modem Last reviewed: 03/07/2002
AUTOMATIEN _ - —
DIRECT Document

MDM-TEL Application Note.doc

Introduction

This document describes the techniques and procedures we have found to consistently connect a
PC running Directsoft32 to a AutomationDirect PLC through the ADC MDM-TEL modem. It
covers how to set up remote PLC programming and a PLC-to-PLC connection with a MDM-TEL.
The document also describes how to troubleshoot a MDM-TEL connection.

We are not suggesting that other techniques will not work, nor are we suggesting that other
modems will not work. There is no possible way for us to test every manufacturer's modems and
find the settings and procedures to make those work.

Connecting the modem to the PLC
1. Recommended PL Cs and ports to use
2. Cable Wiring

After assembling the proper hardware and cables, there are three phases to setting up the
connection:

1. Installing the windows modem driver
2. MDM-TEL Configuration
3. Direct Logic PLC Port Setup

This document also covers:
1. DirectSoft32 Setup for Remote PL C Programming
2. Troubleshooting a Modem Connection
3. Connecting two Direct Logic PLCstogether through the MDM-TEL modem
4. PLC Network Instructions

It is our suggestion that you carefully follow this document first in attempting modem
communication with our PLCs. If this works, you can then try to achieve higher baud rates and
faster throughputs. Phone technology is the key to high performance. There will be some sites
that will not be able to achieve a higher baud rate or even a 9600 baud rate.

If following these steps does not get you connected, please refer to the troubleshooting steps at
the end of this document. If this still does not get you connected, please call our tech support at
(770)844-4200. We will help you in whatever way we can. We would also welcome feedback if

you think that there is any other pertinent information that should be added to this document.

Recommended PLCs and ports to use:

Due to timing problems created by poor quality phone lines, old switches and many other
complications associated with telephone transmissions, we only recommend using the modems
on the “configurable ports” of our PLC’s. These include:

- DO0-05 communication port 2

- D2-250 communication port 2

- D2-DCM

- D3-350 communication port 2

- D3-DCM

- D4-450 communications ports 1(RS232 25-pin connector) and 2(RJ-12 on top)

- D4-DCM
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Cable Wiring

05 comm port 2

D2-DSCBL w/
null modem
PLC Port 2 MODEM
RJ- 12 DB9- Mal e
Fenal e
TXD 4 ------ 3 TXD
RXD 3 ------ 2 RXD
G\D 1 ------ 5 G\D
+ 7 RTS
|
+- 8 CTS
D2/D4-DCM
D3-DSCBL-2 w/
null modem
MODEM
DB25 DB9- Mal e
Fenal e
TXD 2 ------ 3 TXD
RXD 3 ------ 2 RXD
G\D 7 ------ 5 G\D
RTS 4 -+ +- 7 RITS
|
CIS 5 -+ + 8 CTS

250 bottom port, 06 port 2 cable wiring
D2-DSCBL-1 w/ null modem

PLC Port 2 MODEM
15pi n- SVGA DB9- Mal e
Mal e
TXD 2 ------ 3 TXD
RXD 3 ------ 2 RXD
G\D 7 ------ 5 G\D

RTS 5 -+ + 7 RIS

CIs 4 -+ + 8 CIS

350 bottom port cable wiring
D3-DSCBL-2 w/ null modem

450 bottom port 1

D3-DSCBL-2 w/

MODEM
DB25 DB9- Mal e
Fenal e
TXD 2 ------ 3 TXD
RXD 3 ------ 2 RXD
G\D 7 ------ 5 G\D

CIs 5 -+ + 8 CIS

null modem
MODEM

DB25 DB9- Mal e
Fenal e

TXD 2 ------ 3 TXD

RXD 3 ------ 2 RXD

G\D 7 ------ 5 G\D

RTS 4 -+ +- 7 RITS

|
CIS 5 -+ + 8 CTS

450 top port 2(RJ-12)
D2-DSCBL w/ null modem

PLC Port 2 MODEM
RJ- 12 DB9- Mal e
Fenal e
TXD 4 ------ 3 TXD
RXD 3 ------ 2 RXD
G\D 1 ------ 5 G\D
+ 7 RTS
|
+- 8 CTS
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Installing the Windows Modem Driver
Install the standard 28800 baud modem driver in Windows to use with the ADC modem.
Here is the procedure for installing this driver:

1. Go to Control Panel and choose Phone and Modem Options:

Lol
J File Edit Wiew Favorites Tools Help ﬁ
J 4=Eack ~ =p ~ | iQisearch [ Folders  £AHistory | P PRl ) | EH-

| Address |50 Control Panl = @0

e | % 1

2 Accessibility  Add/Remove  AddiRemove Administrative  AwvantGo
Control Panel Options Hardware Programs Tools Connect

Phone and Modem Options gqu % %
Fax

Configures vour telephone dialing rules
and madem properties Dake)Time Display Find Fast  Folder Options

Windiws Update

Fonks Gaming Internet Keyboard il

Opkions Options
2
T [ @ (3

Mouse Metwork and Wl Power Options Printers

Dial-up Co...
-
i i
e NE
iy

RightFax Scanners and  Scheduled Sounds and
Client Cameras Tasks Multimedia

KT

|C0nFigures vour telephone disling rules and modem properties | |@‘ My Computer

2. Choose the Modems tab and then click on Properties at the bottom:

Phone And Modem Options d

Digling Rules  Modems | Advanced I

n%h! The following rmodems are installed:

Modem

Standard

Add... | Bemove | PFropertiez |

(0] 4 I Cancel | Lpply |
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3. Choose 9600 as the Maximum Port Speed:

Standard 28800 bps Modem PI‘DDEI‘tiE‘_.;i: d

General I Diagnu:u&tiu:sl .ﬁ.dvancedl

Port:  COMZ

—Speaker volume

Lo J— High

— M aximum Port Speed

— Dial Contral

[ | wdait tor dial tane betare disling

Ok I Cancel |

4. Click on the Advanced Tab and then click on Change Default Preferences:

standard 28800 bps Modem Properties el

General' Diaghostics  Advanced |

— Eutra Settings

Extra initialization commands:

| Change Detault Preferences...l

kK I Cancel |
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5. Make Port speed 9600 and choose None for Flow control:

Standard 28800 bps Modem Defau - 2lx

General I Aidvanced I

— Call preference

™| Disconnest a callif idle far mare tan I mirs
LCancel the call if not connected within I ECT

— Diata Connection Preference:
Part speed:

[ ata Protocol: Iﬁ
Compression: Iﬁ
Flow control: Im

QK I Cancel |

5. Click on Advanced and choose 8 Data bits, None Parity and 1 Stop Bits:

Standard 28800 bps Modem Default 7 e |

General Advanced |

—Hardware Settings
Datatits: [N ~

Parity: I None

Stop hits: I'I

Lef Lef Lo

I odulation: I

aK I Cancel |

Click OK until all dialog boxes are closed. This should setup your Windows driver so that
DirectSOFT can use the Windows TAPI control when accessing the modem.
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MDM-TEL Confiquration

The following steps show how to configure the modem for connectivity to the PLC using the
Software Configuration Wizard provided with the modem. Use the 9 pin serial cable to connect
between the serial port of your PC and the ADC modem in order to download the configuration. If
using an ADC modem on both local and remote CPU’s(which is the best possible scenario), use
the same settings for both.

1. Click on PLC Self-Dialing Modem or choose from the Open Configuration File for the saved
configurations. A 250 configuration that will work for all of our PLC’s is loaded when you
install the software:

FuptnenstinaTirect, oo Madens ®izand - Besd Configursiicn x|
Uzn thiz ok zmbap wead bo confipas vow Induzinal Modem 1 pos beve pevcus b sermd 4 configuston
P, ypcai ey s 1 2d b b
@ Ope Canfiuralion Fin 1 EEl R Onine Hodem Dosumaialin
- Wodsm Tups:
kst fAbce
% PLC Safl-Diafing Wodam
T HEAH ey
Cawhy:
| Liribeef 5ot cof dora s |
Solkwan Liceren
I v1:1%< TIFEBDZ
fer [ s | e | nap |
2. Set this page up as shown below, then click on the Next button:
Fukomationlirect com Medenmn Wizand - OO Parameters =]

Flegzs cpsc iy e cormuncslon: parsmstes o s moden TR
You mey skn Lo e mmnsl emedaion o est e moden o Fedae Faclon COM Delbs

narualy enter seUp paran e

Compter COM Pt Sethegs Computertoden Pot Setings
e [-IROOSSONEG] L - —
Flon Conot | = Hore Pz : Hove
Duata Bids: E ]
Slop B : 1

Wbz zye thezn zelinges nstch e COM
saitirg 2 in the lald deedca that vall ba
Warify Wadam Stake oo reeachend by B o,

% Fon Termira Emulsior HOTE:

cgak [ Hes | Conel Halp
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3. Set this page up as shown below, then click on the Next button:

AutomationDirect.com Modem Wizard - Self-Dialing Parameters 3 xl

Fleaze zet the desired self-dial characteristics for your modem. e
Restore Factony

[128 SelfDial Defaults

™ Transmit a0
=]

First Phone #: I— [iessece | -=d
T
St Phone I— Send D Delay: I Sec

ALK Message: I j
Phone Mumber to Uge:——————
Fiesend ID Count: |'I
& First Mumber Only
Riesand D Delay: |2 Sec
7 hlternate Betiween 15t and 2hd
{7 SecondMumber After Feties I Continuaus Conrection Dptior

™ Black Com Port Until Connected

Self-Dial Rety Count: I2

Seli-Dial Retry Delay: |2 Wi

Read Back Self-Dial Parameters

Self-Dial firmware wersion is unknown.

< Back I Mext » I Cancel | Help |

4. Set this page up as shown below (Be sure to disable Error Correction and Command Echo

and choose None for Flow Control, then click on the Next button:

AutomationDirect.com Modem Wizard - Modem Parameters xl

Select the proper modem parameters for your application. e

Restore Factory Modem Defaults

— Basic Modem Parameters:

Phone Mumber 1: I ¥ Enahle suto-dnswer on |1 'l Rings

¥ Ignore DTR [azsume OM) ™ |ariore Carrier Detect (forme D)

—Advanced Modem Parameters:
¥ Disable Command Echa ¥ Disable Enor Correction
Flav Cantral Ij Hane ¥ Disable Data Compression

[~ Save Power After |5 'I Seconds

—Madem to Modem Speed:

¢ Auto-detect Speed to: ISBU[] "I

Uszer-Defined "AT" Shing: I

< Back I Mext » I Cancel Help
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5. Click on “Write Configuration to the Modem” to download the parameters:

AutomationDirect.com Modem Wizard - Write Configuration . x|

At thig time pou may wite your configuration into the modem and/or a file for later use.

% S ave Configuration File lel' Run Terminal Emulator

B Save Configuration File &z “wihite Configuration to the Modem

< Back I Finizh I Cancel Help
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Direct Logic PLC Port Setup

This setup shows a 250 bottom port setup. Other PLC setups will differ slightly but you should
follow the same parameters appropriately. Note: the DCM modules are not configured through
DirectSOFT. You must configure the DIP switches and selector switches for the proper setup on
these modules. Again, follow the same parameters guidelines from this example and refer to the

DCM manuals for the appropriate switch settings.

You must first connect to the programming port of the PLC. On the 250, this is the top port (RJ12
connector). Consult the DirectSOFT programming manual to find the steps necessary to install

the software and access the “Link Wizard”.

1. Click on PLC:

% DiveckSIET32 Progeasyming - INTTTLED
Dk Gt [eath Yew Tock et Wincew fisk

| 8D | =]e] i mleig a2

a/81x

S5 Tiaiw] 0] 7iB]

Ok Criine [ISRIRENN
ﬁLJ}Ju:'ﬂnﬂ

1 ENDs

sy HOF

b= B L moF

cih | MoF

= [ i |
For Belp, press T pomicem Fo [ooloouel

2. Choose Setup Secondary Comm Port from the Setup menu:
# Diroct SOFT 32 Programming - 108 TITLER o [m] A |
FIP En:t Sear\d'u 'he_n T-_u-uls P Debug Window  Help
= ot I (RN Disconnect.. .
B D] = ['-tEl LinkSab...
| ::ta;r[n.q ﬂ_j Miers fisk
ak Dnlig: | MamreHep.
Teak.,
PLE Mosdes,, Cr+shft+R =10l =i
Caonfigurs IO, .
Pasawmd, ., a
1 |- = Dlegriostcs (= | EMD )
T
Creaties .
Clea PLC Memory.
2 o Copy configdets From PLC Eo Disk. .. m::ﬂmb:"m"
Cope corfig chéa From ik bo AL, wmwm":_f i
Imbiskos Scratch Pad, o
! \\; :
L Calerdsy. ..
DKI000. ..
FIL
- TR 3 larns.
St PLE Secnndary diddress ponni)  Inkaligert T0.
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3. Set the port up as indicated below and then send the settings to the PLC by clicking on the
indicated button:

Setup Communicaktion Porks ] il

Part: IF'ort 2 vI Clos

Pratacal: [v i

[ DirecthET | i
" MODEUS

™ MNon-Sequence
[~ Remate 120

Time-out; lm

Fiespaonse delay time: lm
Station Number: I'I— g

Baud rate: lm

Stop bits: m

Farity: Im

Help

Faort 2: 15 Pin
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DirectSOFT32 Setup for Remote PLC Programming:

The following steps show how to set up a modem connection through the programming software
in order to diagnose and make changes to a AutomationDirect PLC via a phone line.

On the PLC side, you connect your cables as shown at the beginning of this document. You will
need to connect your modem to a phone line and establish the number, extensions and delays
between that are needed for your connection. You will also need to determine whether a “9” is
needed to dial out of your local site.

Create a link and choose modem. Consult the DirectSOFT32 Quick-start Manual provided on the
modem CD, DirectSoft32 Help files, or the DirectSOFT32 Programming Manual for details on
how to created links.

Link Wizard 1 x|
Select the communications port that the PLC iz connected to.

Maodem support cannot be configured from the Link ‘wizard.
To select modem support, you must use the manual
configuration dialog by selecting "'Link Editor..." below.

Ports:

COM1
Comz2
COmM3
Car4

E thermet
Modem

Link Editar... | < Black I Hest » I Cancel

1. Choose the PLC CPU that you are connecting to:

Configure Link x|

Mame: IModemLink Description: I

R0 I Port |F'rotocol|

PLLC Family PLC Type

DirectlLogic 05 Seres
Directl ogic 105 Senes
Directlogic 205 Series
DirectLogic 305 Senes
Directlogic 405 Series
Unzpecified

Accept I Cancel Help Auta
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2. Choose the modem driver that you created earlier on your PC and enter in the phone number
for connecting to the desired PLC. You will need to add a “9” if this is required in your facility.
You may also need to add commas for time delays when appropriate. One comma equals
about one second:

ﬂ
Hame: I"""J':h?l'ﬂ'-i'"Ik Dezcnphion: I

PLC | Port | Protocal |

— Modem to uze

Devices: IStandard 28800 bps Modem j Froperties. . | S, |
COmMA1

Comz —Where you're caling

COmM3 3 :

COk4 LCountry |Un|ted States of America (1] j

1,,, Area Code IT"'-_"'U ¥ Use country and area codes

—"rour location

|M_I,IL|:uc:ation j F'_roperties...l
Aroocept I Cancel | Help | Auto |

3. Choose the K-sequence protocol and setup the time delays as shown below:
configweunk =
Mane: |Wodenlink ng'pbonﬂ

PLE | Por | Pratacal |

FProlocob - Aduanced Setiag

TireeET st (18 Timcdh 7100 e
ECTIR
[Cinta Timecuf: | 0000 ﬁrrﬁ
Heties: |5 ﬂ

oot | el | hew | |

4. Choose Accept when complete and click “yes” to check the connection. DirectSOFT32 will
initiate the local modem and dial the remote modem and attempt to connect to the remote
PLC. If everything works correctly, then you will get no more Windows and you will see your
link in DSLaunch showing a good status.

Attention! | =]

Link is configured to use a madam.
Connect modem to validate link settings?
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Troubleshooting a Modem Connection:

1.

Remote modem is not answering:

Try to isolate the problem to the remote side or local. If you have a known good working
PLC/Modem setup, try dialing into it. If you are successful at this, then you know the problem
is on the local side.

Make sure that the remote modem configuration has auto answer turned on. You also need
to have a number of rings selected.

Try removing the cable between the remote modem and PLC. If it answers, you know the
problem is in the remote cable connection. Consult the diagrams towards the beginning of
this document for the correct pinout. If possible, try using the programming cables we
provide as well as the null modem adapter that comes with the modem.

Try a different cable on the local modem.

Verify settings for the modem driver on the PC. Consult the appropriate section of this
document for setting up this driver in Windows.

Remote modem answers but the PLC doesn’t connect:

If possible, try to connect to the PLC directly from the serial port of a PC.

Verify that the PLC port is Ok.

Phone line problem. Repeat connection attempt on another phone line if possible.

The PLC port has not been configured or improperly configured. Consult the section in this
document that describes the port configuration.

Verify the remote modem configuration. Follow the steps in this document again and re-
download the configuration to verify the correct setup.

The modem driver is not configured properly. Consult the steps in this document to verify
modem driver setup.

The wrong modem may be answering. This can happen on a phone network in some
facilities. Have someone power off the remote modem and attempt to connect again. If there
is an answer, there is a problem with the phone network, which needs to be corrected.

The remote modem is not on a dedicated line. PBX (Private Branch Exchange) lines will
cause problems with many different software packages.

The PLC connects but the connection is lost intermittently when program status is turned on
or during a program transfer.

Poor phone line quality. Sometimes there is no way to resolve this. Be sure that the phone
line on the remote end is not run around devices that cause high RF signals, such as
frequency drives. You can often tell the quality of a phone line by actually calling someone
and talking on this line. If it is very noisy, then it is most likely that you will have problems
using it for PLC connectivity.

Poor cable quality between PLC and modem or PC and modem if using external modem. If
the cable between the modem and PLC is routed around devices that generate high RF
signals, you will most likely have problems with your connection. They will need to be
isolated. Distance between the PLC and the modem could also be a factor. 50 ft. is the
maximum length for RS232. You may achieve this distance depending upon your
environment (high RF signal environment).

Raise the timeout and retries in the link editor in DirectSOFT32:

If you are still experiencing problems after following these steps, contact AutomationDirect
tech support at (770) 844-4200.
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Connecting two Direct Logic PLC’s together through the MDM-TEL modem:

Wiring:

The modem requires a Positive 10 to 30 VDC signal to initiate dialing. Once the connection is
made, the modem will then source back a Positive 10 to 30 VDC signal to use in the PLC as
notification to start transmitting data. Here is an example wiring diagram:

5] AT EEC

— — £~

z o | L

T ag

& al

o 2 o 9a

samral| |

T 1] fa

] 1: ] 2

£ g ] II g L
- ) s L& |
03-048 1%[}‘#@ j D . I I

-ﬁigﬂ[tjﬂ =]

Y ==cally—aanE
'_ MDM-TEL
@ _

You must make sure that you use the correct 1/O cards for this. The output from the PLC to
initiate the modem dialing requires either a relay output card or a DC sourcing card. The output
from the MDM requires a sourcing input. Some examples are:

DLO5: D0-05DR and DO-05DR-D
DL205: Input cards:  D2-08ND3, D2-16ND3-2, D2-32ND3
Output cards: D2-16TD2-2, D2-04TRS, D2-08TR, F2-08TRS, F2-08TR,
D2-12TR and D2-08CDR
DL405: Input cards:  D4-08ND3S, D4-16ND2, D4-16ND2F, D4-32ND3-1,
D4-32ND3-2, D4-64ND2, D4-16NE3
Output cards:  D4-16TD2, D4-32TD2, D4-08TR, F4-08TRS-1, F4-08TRS-2,
D4-16TR
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The modem configuration will be very similar to the settings listed earlier in this document (ADC
Modem Configuration). The remote modem configuration will be the same as before. The local
modem will differ only on one screen. Look at the settings below and configure your modem in
this manner. The only thing different will be, of course, the phone number you are dialing.

Pleaze et the desired zelf-dial characternstics for waur mader. f:

AutomationDirect.com Modem Wizard - Self-Dialing Parameters

First Phone #: |9,1 8001111111

Second Phone #; I

Phorne Mumber to Llse:

% Firat tumber Dnly
{7 Alternate Between 12t and 2nd
7 Second Humber Sfter Beties

“%% Restors Factony
ﬁII Self-Diial Defaultz
[T Tranzmit an 1D
D Meszage: | ﬂ
Send D Delay: |2 Sec
ACK Message: I j
Reszend D Count; |'I
Fesend ID Delay: |2 Sec

™ Continuous Connection Option

Seli-Dial Rty Count; I2

Self-Dial Rety Delay: |2 Min

¥ Block Com Part Until Connected

Read Back Self-Dial Parameters

Self-Dial firrware versioh iz unknow;

< Back I MHewt > I Cancel Help |
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PLC Network Instructions

The PLC code used is very simple. The example shown below was written for a 250 PLC. The
code will differ slightly depending upon the CPU you are using, the information you are requesting
and the remote PLC with which you are communicating. You should write the code and setup the
communication port is the same manner that you would for a direct connection between the
PLCs. You should always test the PLC communications with a direct connection before you
attempt to place the modems in between. Should you encounter difficulties, this will help
immensely in troubleshooting. Refer the user manual of the PLC you are using in Chapter 4 for
help with the ladder setup for networking Direct Logic PLCs together.

plctoplc - [Ladder ¥iew]
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